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SECTION I

INTRODUCTION

1.1 BACKGROUND INFORMATION

The Town of Somerset is primarily a suburban community located in Bristol County,
approximately 20 miles southeast of Providence, Rl and 44 miles south of Boston. The Town is
comprised of 8.11 square miles of land area and 1.2 square miles of water surface area. Somerset
is bordered by Swansea to the northwest; Dighton to the north; the Taunton River to the east; Mt.

Hope Bay to the south; and Lee’s River to the southwest.

Interstate 195 crosses through the town and provides access to Providence, RI to the west and Fall
River to the East. Route 6 also crosses east to west through the Town to connect to the surrounding
communities. In addition, Route 138 runs north to south, and includes the commercial center of

the town, located in central Somerset.

From the 1960’s to the 2010’s, Somerset was a hub for energy production in Southern New
England. During this time the community hosted two power plants and energy production was the
main industry within the Town. The industry has been on the decline for the past decade, and both
power plants have ceased operations since 2017. The resulting loss of industry has a large impact
on the Town as the industry represented a significant portion of the Town’s tax base. In addition,
much of the Town’s infrastructure was built to support the industry and is now aging and in need
of improvement or replacement. To help plan and prioritize the needed improvements for the
Town’s water related infrastructure, the Town has created an Integrated Water Resources

Management Plan.
1.2 PURPOSE AND SCOPE OF SERVICES

In March 2018, the Town of Somerset (the Town) retained Wright-Pierce in collaboration with
BETA Group to prepare an Integrated Water Resource Management Plan (IWRMP), which will
be used as a water, wastewater, and stormwater planning tool to guide the Town for the next two

decades.
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The Town continues its efforts to evaluate, update, and improve its water resources infrastructure

to remain in compliance with its regulatory requirements. This report includes capital improvement

recommendations for the Town’s water infrastructure including:

1.3

Drinking Water Sources

Drinking Water Treatment Systems

Drinking Water Distribution System (Booster Stations, Storage Tanks, Watermains)

Wastewater Collection System

Wastewater Pump Stations

Wastewater Treatment Facilities

Stormwater Collection System

CAPITAL IMPROVEMENT PLANNING APPROACH

The Integrated Water Resources Management Plan planning process was generally structured to

follow the following process:

1
2
3
4.
5
6

Collect information on existing conditions from stakeholders

Describe existing water infrastructure systems

Stakeholder involvement on existing conditions and deficiency identification

Identify and evaluate capital improvement projects to resolve deficiencies

Prioritize projects based on project needs and financial considerations with stakeholder input

Develop an implementation schedule for each water infrastructure system to meet system
needs.

Integrate implementation schedule into an integrated capital improvement plan that outlines
drinking water, wastewater, and stormwater capital needs for the next 20 years.

This planning approach is further documented in the three planning reports included in the
Appendix as follows:
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e DWMP - Drinking Water Management Plan
e CWMP - Comprehensive Wastewater Management Plan

e CSWMP - Comprehensive Stormwater Management Plan

1.4 STAKEHOLDERS

The Town of Somerset understands the importance for the involvement of the citizens and
interested stakeholders in Somerset as part of the CWMP process. The stakeholders include the
Somerset Board of Selectman, the Water Pollution Control Facilities Department (Sewer), the
Water Department, the Highway Department, Board of Water & Sewer Commissioners, Board of
Health, Conservation Commission, Planning Board; citizens of Somerset; the Southeast Regional
Planning and Economic Development District (SRPEDD); MassDEP; Department of Fish,
Wildlife and Environmental Law Enforcement (DFWELE), Natural Heritage Program; Water
Resources Commission (WRC); Executive Office of Energy and Environmental Affairs (EOEEA);
The Taunton River Wild & Scenic Commission; and officials from neighboring communities.
Town of Somerset staff has provided input regarding the development of the Integrated Water
Resources Management Plan (IWRMP). The report for the IWRMP will be available for review
and comment by all interested stakeholders. There also will be opportunity for the public and
interested stakeholders to provide input for the IWRMP during a public meeting as part of the
IWRMP effort.

1.5 REGULATORY REQUIREMENTS

This IWRMP for the Town of Somerset has been prepared to help the Town address several
pending regulatory requirements. The Town’s WPCF is currently operating on an expired NPDES
permit that is expected to be issued by MassDEP shortly and will include a numerical total
Nitrogen limit. The Town has prepared a CWMP as part of the IWRMP to qualify for reduced rate
financing from the CWSRF in order to complete the necessary improvements. The Town
acknowledges that with completion of the CWMP they are eligible for 2% interest rate financing
for all WPCF upgrades and 0% for any improvements related to nutrient (nitrogen) removal. In
order to be eligible for this funding, the CWMP was completed in compliance with the

Massachusetts Department of Environmental Protection Guide to Comprehensive Wastewater
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Management Planning, published in January 1996. In addition, there are 4 other requirements for

0% SRF loan financing.
1.6 PUBLIC PARTICIPATION

A public hearing is scheduled for February 5", 2020 to provide public comment on the IWRMP.
Comments received from the public hearing will be included in an appendix to the Final IWRMP.
A draft of the IWRMP report was made available in December 2019 for public review.

1.7 PROJECT FUNDING

The Integrated Water Resource Management Plan is funded 50 percent by the Town, while the
remaining 50 percent is provided by the US Economic Development Administration (EDA). This
funding was secured through the Southeastern Regional Planning & Economic Development
District (SRPEDD) to assist in dealing with the impacts faced by the closure of the Brayton Point

Power Generation Facility.

The Massachusetts State Revolving Fund (SRF) Program provides low interest loans to
communities to fund qualified wastewater projects. The Town of Somerset is funding the IWRMP
with Town and EDA resources, but intends to fund future upgrades to the WPCF utilizing SRF
loan funding. In addition the Town can use SRF funding to fund future projects for improvements

to the wastewater collection system, water system projects, and stormwater system projects.
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SECTION Il

DRINKING WATER MANAGEMENT PLAN SUMMARY

1.1 INTRODUCTION

A comprehensive evaluation of the water system to determine the operational and capital needs
over the next 25-year planning period was performed and presented in the Drinking Water
Management Plan.

The 2018 Annual Statistical Report (ASR) showed that the average amount of water pumped from
the Town’s sources was about 1.84 MGD with a maximum day demand of 2.997. Based on
population projections, Somerset can expect to see average water demands ranging from 1.942 —
2.106 MGD and maximum day demands of 3.069 — 3.327 MGD by the year 2040.

The Town was authorized to withdraw 3.82 MGD in 2018. The Town has filed a withdrawal permit
(which is pending) that requests 4.02 MGD in 2029. The average amount of raw water pumped by
the Town’s sources was about 2.603 MGD in 2018. This amounts to 68 percent (2.603/3.82) of
the Town’s permitted withdrawal. Somerset currently has a surplus in supply of approximately
1.217 MGD (3.82 — 2.603), and an anticipated surplus of 1.914 MGD (4.02 — 2.106) in the future.

Somerset is facing two primary needs with regard to drinking water quality. One of the needs is
to address the water quality complaints in the Village area/North End of the distribution system.
The second water quality issue is the elevated levels of total trihalomethanes (TTHMS) in the
distribution system.

The dirty water complaints in the Village area stem from the convergence of the well water, which
is unchlorinated, and the treated surface water from the WTP, which is chlorinated. The
manganese in FJIM Well #2 is likely being oxidized and forming particulate that settles in the water
mains. When there are changes in flow direction, the particulate is suspended causing dirty water
complaints. Alternative approaches for utilizing this well should be considered to improve water
quality in this area of the distribution system.
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The elevated levels of TTHMs are a result of , increasing levels of Total Organic Carbon (TOC)
in the raw water (the precursor to TTHM formation), the limited capability of the existing water
treatment processes for removing TOC, and the increasing water age in the distribution system as

a result of the declining water use.

The other component to the elevated levels of TTHMs is water age. Water age can be impacted
by the size of the piping in the distribution system as well as the size of the storage tanks. Water
infrastructure sizing has competing goals in that larger components are desired to provide fire-
fighting capabilities as well as available water supply under emergency situations. Meeting these
goals can significantly increase water age.

Some of the infrastructure has been upgraded recently including much of the equipment in the
Segreganset Pump Station in 2012, new Hot & Cold Lane tanks in 2012, and some equipment at
the Water Treatment Plant (WTP) in 2017. Much of the infrastructure is aging and in need of
replacement or rehabilitation, especially the distribution system with over 25% more than 70 years
old.

11.2 WATER SUPPLY RECOMMENDED PLAN

The existing water supply sources are adequate for the projected planning period. While this is
certainly an excellent situation, there are a number of operational and capital improvements that

should be implemented in order to maintain continued water supply reliability.

The surface water supply system is reported to have a safe yield of 5.0 MGD. This is based on the
evaluation completed in 1988. New methods of calculating safe yield are available as well as more
recent meteorological and hydrological data which would be more reflective of recent changes in
climate. While it is believed that there is sufficient supply from the surface water system, a

recalculation of the safe yield is warranted and should be completed in the near future.

The Segreganset River is a significant part of the surface water supply safe yield and therefore a
vital component of the Somerset water system. It is important that the pumping system is available
at all times during the late fall, through the winter and into early spring to ensure adequate supply

in maintained.
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The Segreganset River Transfer Station was rehabilitated in 2012. This work included building
renovations; installation of new valves; rebuild of the raw water pumps; a new electrical service;
and replacement of the motor control center. The mechanical and electrical components will

require reassessment within the 25-year planning period.

There are other features of the transfer station and transmission main that require consideration for
future upgrades in order to enhance reliability of this water supply source, particularly between
November and May when the transfer station is operational. The transfer station does not currently
have standby power; which for an asset of its significance, is a notable vulnerability. Providing
standby power at the station can be provided either by two straightforward means; (1) installation
of a permanent (fixed) generator located adjacent to the transfer station or, (2) a trailer-mounted,
portable generator that can be brought onsite during an extended outage.

Two other infrastructure components of the Segreganset River system that require consideration
are the transmission main that delivers water from the Segreganset to the Somerset Reservoir and
the dam that controls the flow of water down the river.

The 3-mile 30-inch transmission main is the singular conduit for transporting water from the
Segreganset River to the Somerset Reservoir, making it a critical infrastructure asset. Should the
transmission main fail due to a large break or other interruption of service, the town could
potentially face a water supply emergency. The structural condition of the transmission main is
not known and therefore a pipeline condition assessment is highly recommended. There are
several techniques and methods for pipeline condition assessment ranging from traditional CCTV
visual inspection to more advanced acoustic and electromagnetic investigations. Once the
transmission main is evaluated a specific plan for rehabilitation or replacement can be
implemented. For the purposes of this DWMP, we have assumed that either the entire length of

the transmission main would need to be lined or replaced.

The Segreganset Dam is also a critical asset that the Somerset Water Department maintains. The
dam creates a barrier to separate freshwater (upstream water from Segreganset) and brackish water
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(downstream from Segreganset and Taunton Rivers). The dam also creates a pool from which the
pump station draws water. Routine maintenance of this dam is critical to the operation of the
Segreganset transfer station and the Somerset water supply in order to maintain safe drinking

water.

The FIM Well #2 supply is providing significantly less than its permitted capacity because of
operational concerns with the removal of the Richmond Hill Tank and water quality concerns.
While the capacity of this well is not critical to supporting the future water supply needs, operating
this well at the lower capacity is inefficient. Alternative approaches for utilizing this well should
be considered to improve efficiency and water quality in the distribution system.

The FIM Well #2 has been inactive since improvements to the chemical storage areas were
completed in the Fall of 2018. There have been numerous water quality complaints in recent years
within the FIM Well #2 service area. Water quality complaints in the area of the FIM Well #2
have been significantly reduced since the well has been taken offline.

In the past, the FIM Well # 2 and its service area experience water quality complaints during
periods of high demand, likely due to the groundwater (containing slightly elevated levels of
manganese) blending with chlorinated water from the WTP. Samples collected from the well in
2017 had manganese levels ranging from 0.14 mg/L to 0.48 mg/L.

EPA has regulated manganese as a secondary contaminant with a secondary maximum
contaminant level (SMCL) of 0.05 mg/L. In addition, MassDEP has established a Health Advisory
(HA) level for manganese at 0.3 mg/L. The SMCL is a non-enforceable level, however if
concentrations are in excess of 1.0 mg/L MassDEP will require removal of manganese, and if
levels are above the HA level of 0.3 mg/L, MassDEP will require an assessment from MassDEP’s
Office of Research and Standards to determine whether removal is required. Because the
manganese level in the FIM Well #2 has been detected above the SMCL with a few results above
the HA level, it is recommended that manganese removal be considered, and may be required by
MassDEP in the future.
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There are three alternatives considered most feasible for the future of FIM Well #2; (1) install a
manganese treatment system and reactivate the well, (2) convert the well to a raw water supply
pumping directly to the reservoir or, (3) a long-term lease agreement with the Dighton Water

District for them to use this water supply to meet their water demands.

The operation and maintenance of this remote station is a moderate expense which adds to the
water department’s overall annual operating budget. The estimated annual cost to operate and
maintain the FIM Well #2 is $72,000 which includes approximately 400 hours of labor. This cost
equates to about $685/MG. For comparison, if the FIM Well #2 were to be operated only as a raw
water pumping station with no chemical addition or disinfection, the estimated annual cost is
$40,000, or $365/MG.

Supplying water from the well to the reservoir can either be achieved by the construction of a new
transmission main, or by constructing an interconnection to the existing 30-inch Segreganset River
Transmission Main. By pumping the raw water supply directly to the reservoir, the current
treatment and chemical addition at the well can be eliminated. The primary operations and
maintenance costs would only include periodic visits, electricity costs, building heat and routine
maintenance. Because of the elevated levels of manganese in the ground water, the impact to
manganese levels within the reservoir, and subsequent treatment facility, would need to be

monitored and assessed.

The Somerset Reservoir and dam were constructed in 1965. The reservoir has an estimated storage
capacity of 1,400 MG. A 1988 study estimated the safe yield of the reservoir, including the transfer
from the Segreganset River, to be 5 MGD.  Since this last study MassDEP has developed an
advanced software package for determining safe yield. Weather patterns have been changing as a
result of climate change, and this information should be incorporated into the safe yield analysis.
A safe yield analysis should include a bathymetric survey to also update information relating to
the reservoir characteristics including the stage-storage relationship. Updates to the safe yield can
be completed with the use of grant money made available from MassDEP. Applicable grant
programs could include the Municipal Vulnerability Preparedness (MVP) program, as well as the
Water Management Act (WMA) Grant. The WMA Grant program includes safe yield studies for
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the first time in 2019 and will likely be included in future funding years. The WMA Grant includes
an 80% grant that requires a 20% match from the municipality.

In the Spring of 2018, emergency repairs needed to be made to the reservoir intake structure due
to the failure of the mid-level intake gate. The intake structure is a critical asset, and if the structure
fails, delivering water to the water treatment plant becomes very difficult. The low-level and high-
level inlet gates and operators should be considered for replacement to avoid future failure of these
items. The outlet pipe gate, valve operator, and pipe should also be assessed and considered for
replacement to avoid future failure of these critical items. To ensure a reliable water supply is

maintained, the Town should continue with annual dam inspections.

Repairs and improvements to the dam have also been designated as a primary project under the
Town’s Municipal Vulnerability Preparedness (MVP) effort. With the assistance of their dam
consultant, the Town identified improvements to the reservoir and dam to withstand a % probable
maximum flood (PMF). The Town is planning to apply for MVP grants for design and construction

of these improvements.

Somerset has existing interconnections with the neighboring communities of Dighton, Fall River,
and Swansea. These interconnections are aging and in need of replacement. Several emergency
situations have occurred in the last several years which the Town could have benefitted from more
reliable interconnections, but due to the uncertainty of the integrity of the connections,
supplemental water was not provided. Replacement of these interconnections would increase the

reliability and redundancy for Somerset.

Interconnections with each town should be metered with capability to send water in either
direction. Reestablishing interconnections will require review of water quality compatibility,
especially with regard to the Lead and Copper Rule. Rates for water purchase will also need to be
established. Somerset may want to initiate discussion with each of the municipalities to investigate
the possibility of cost sharing as these interconnections would be mutually beneficial.
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TABLE IlI-1
WATER SUPPLY RECOMMENDATIONS

ookt St ot

WS-1 | Install Standby Generator $100,000
WS-2a | Evaluate the 30-inch Transmission Main Condition $100,000
WS-2b | Line the entire length of Transmission Main (3.8 miles) $4,000,000
WS-2c¢ | Replace the entire length of Transmission Main (3.8 miles) $6,000,000
WS-3 Dam Evaluation and Spillway Improvements $500,000
WS-4 Replace/rehabilitate pumps in 2032 $500,000
WS-5 Install treatment for Manganese removal $3,000,000
WS-6 | Modify piping to pump water to Reservoir $500,000
WS-7 Lease agreement with Dighton Water District TBD

WS-8 | Bathymetric Survey and Safe Yield update $50,000*
WS-9 Et?ﬁé?gfe gates, valve operators, and piping at intake $500.000
WS-10 | Somerset Reservoir Spillway and Dam Improvements $4,000,000
WS-11 | Replace Fall River Interconnection $600,000
WS-12 | Replace Dighton Water District Interconnection $200,000
WS-13 | Replace Swansea Water District Interconnection $300,000

*There is a new grant available for projects that address climate change under which this work may be eligible for
funding.

1.3 WATER TREATMENT RECOMMENDED PLAN

The water treatment plant is designed for a maximum capacity of 6.0 MGD. The current average
day demand within the Town is approximately 1.9 MGD. The treatment plant staff are challenged
in operating the treatment plant at this reduced flow. The treatment system is not recommended
for operation at less than 1 MGD per unit and 2 MGD with two units. Operation with just one unit
is not desirable because of the frequent clarifier flushes that stop forward flow. To maintain steady

flow with consistent and reliable treatment, a minimum of 2 units need to be in operation.
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The facility addition was constructed in 1994, and many of the components are approaching the
end of their service life unless upgrades are implemented to extend the service life another 10-15
years. Alternatives to consider include near-term improvements to the existing facility to improve
the operations, safety, and drinking water quality, and replacement of the entire plant with a new

treatment plant that is more robust and provides greater flexibility in operations.

11.3.1  Upgrade Existing Water Treatment Plant

An evaluation of the existing WTP was completed in 2016. A number of recommended upgrades
were presented in the 2016 evaluation report to extend the service life of the facility.

11.3.1.1 Raw Water Pumping

The two raw water pumps are rarely operated, as the clarification units can almost always be
supplied raw water from the Somerset Reservoir by gravity. The raw water pumps, piping, valves,
and appurtenances should be surface prepared and recoated with fresh paint to remove and reduce

any future surficial corrosion.

11.3.1.2 Pre-Treatment Chemical Addition

The PACI and Non-lonic Polymer feed pumps are original to the 1994 facility and need
replacement. The unused potassium permanganate and carbon dioxide systems should be

disconnected and removed from the facility.

11.3.1.3 Process Equipment

The Trident contact clarifier units were rehabilitated in 2019 including removal and replacement
of the clarifier media, replacement of air scour piping in the clarifier section, and assessment and
repair of the clarifier and filter components. The backwash pumps and filter-to-waste pumps are
original to the 1994 plant upgrade, are near the end of their expected service life and should be
replaced. One new blower was installed in 2019 and the other was rehabilitated.
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11.3.1.4 Post Treatment Chemical Addition

The sodium hypochlorite system was installed in 2017. The sodium fluoride and polyphosphate
chemical feed systems are original to the 1994 water treatment plant upgrade. These systems are

in need of replacement, including metering pumps, mixers, controls, and chemical storage tanks.

11.3.1.5 Finished Water Pumps

The three finished water pumps are original to the 1994 water treatment plant upgrade and in need
or replacement. Replacement of the finished water pumps should include not only the replacement
of the pumps and motors, but new VFDs as well.

11.3.1.6 Residuals and Disposal

Lagoons 2 and 3 have overgrown vegetation and are in need of maintenance to restore capacity of
the lagoons. The washwater residuals pumps that pump the lagoon supernatant to the sanitary
sewer system are also in need of replacement, as they have experienced operational issues in recent

history and are nearing the end of their service life.

11.3.1.7 Building

The building has been well maintained, but it is aging infrastructure that will need upgrades. The
upgrades recommended in the 2016 report include concrete repairs, door upgrades, new floor
finishes, adding insulation, roof repairs and other general architectural repairs, HVAC system
upgrades, security improvements, lighting improvements and other general electrical equipment

upgrades.

11.3.2 New Water Treatment Plant

Portions of the existing water treatment plant are 25 years old and others are over 50 years old.
Replacement of the existing water treatment plant should be designed as a 6 MGD plant based on
the current population projections and demand trends. Piloting different technologies will need to

be considered to determine which treatment technology will be the most appropriate for the system.
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Technologies to consider include rapid clarification technologies including DAF (dissolved air
flotation) and ballasted sand flocculation. The treatment plant would primarily be designed for
turbidity, TOC and microbial removal, but should also consider iron and manganese removal. The
Somerset Water Department has faced challenges in the past with high TTHM levels, and
increased TOC removal would help lower TTHM levels in the distribution system. The addition
of chloramines or post-filtration GAC adsorbers could be considered for inclusion in the project

to aid in reduced TTHM concentrations.
The timeline for a new water treatment plant from design to start-up of the facility is expected to
require 5-6 years, consisting of piloting (1.5 years), design and permitting (1.5 years), and

construction (2-3 years).

The alternatives for water treatment are listed in Table 11-2.

TABLE I1-2
ALTERNATIVES FOR WATER TREATMENT
Proj_e(_:t Capital Improvement Estimated Cost
Identifier of Improvement
WT-1 | Upgrades to existing WTP $6.5M
WT-2 | New WTP with more robust treatment and flexibility $36-$42M

1.4 WATER DISTRIBUTION SYSTEM RECOMMENDED PLAN

The distribution system needs identified in the Drinking Water Management Plan include
programs and infrastructure projects that address:

e areas with low fire flows

e areas with low pressures

e high water age resulting in water quality issues

The approach used to evaluate the needs of the distribution system was to first identify the
hydraulic requirements of the system, and secondly to identify the adequacy and limitations of the

system under the existing and projected demand conditions.
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Several factors are normally considered in the evaluation of the adequacy of a water distribution
system. These include; system pressures, velocity of water in the pipelines, headloss, pipe looping,
redundancy, piping reliability and adequacy, and future fire flow capabilities. The following is a
discussion of several of these factors, as well as how they apply to both existing and projected

demand conditions.

11.4.1 Areas with Low Fire Flow

The Somerset hydraulic model was used to evaluate available fire flows under existing operating
conditions. Water mains that did not provide adequate fire flow were prioritized for replacement

with a larger diameter watermain or reconfiguration to reduce dead ends

11.4.2 Areas with Low Pressure

The hydraulic model was used to identify areas with low pressure under existing conditions. The
high service booster pump station (BPS) located near the Hot and Cold Lane west tank is not able
to operate as designed and does not increase the level of the Read Street Standpipe sufficiently to
raise the HGL of the High Service Zone.

Water system needs include addressing the improper performance of the pump station.
Alternatives include rehabilitation of the existing pump station, installing a new BPS at the existing
site and relocating the BPS to the Read Street Tank site.

TABLE I11-3
ALTERNATIVES FOR WATER DISTRIBUTION BOOSTER PUMP STATION
Project Cabital Imorovement Estimated Cost
Identifier b P of Improvement
WD-1 | Rehabilitate Existing Pump Station $450,000
WD-2 | Replace Pump Station at Existing Site $750,000
WD-3 | Relocate New Pump Station at Read Street Tank Site $950,000
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11.4.3 Water Age

The hydraulic model was used to identify water age within the distribution system under existing
conditions. The average water age in the Hot and Cold Lane Tanks with both tanks online is
estimated to be 19 days. The water age could be reduced to an average of 12.5 days by placing
one of the tanks off-line. This can be done without significantly impacting the available fire flows.
Reducing the water age should be a benefit in reducing TTHM levels.

The Town of Somerset has petitioned the Massachusetts Department of Environmental Protection
Drinking Water Program and received approval to place a tank off-line. The Town can monitor
the quarterly TTHM sampling to assess the impact of the reduced water age.

1.5 WATER MAIN REPLACEMENT PROGRAM

A water main replacement program was developed to prioritize water mains most in need of
replacement and develop an annual schedule for replacement. Projects were prioritized based on
the following criteria:

e Year Installed

e Diameter

e Material

e Estimated Remaining Service Life

e Break History

e Pressure

e Available Fire Flow

In total, 43 projects were identified to be prioritized for replacement. The projects listed in order
of priority for the 20-year planning period are included in the Table I1-4.
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TABLE I1-4
WATER MAIN REPLACEMENT PROJECTS BY PRIOIRTY

Project Location Reason Cost
1 Lees River Avenue, Ocean Boulevard, Milton Avenue and Enterprise Drive Age, AC, FF | $1,355,000
2 Buffington Street, Hichney Lane, Fatima Drive, Lourdes Road, and Apostle Road Age, FF $1,297,000
3 Elm Street Age, AC, FF $832,500
4 Read Street, Highland Road, Hot and Cold Lane, Travers Street, Seaver Street, and Age, FF $1.849 000
Bertram Road
5 Riverside Avenue Age $3,700,000
6 Lepes Road, Kaufman Road, Hillside Avenue, Sherman Road, Mellen Avenue, Bower Age, AC, $1.440.000
Street, Bodwell Street, Blossom Avenue Breaks Y
O’Neil Road, Ripley Street, Angus Street, Perkins Street, Massasoit Street, Keene $1,092,000
7 Street, Carey Street, Burrows Street, Stoddard Street, Pocasset Street, Farren Street, Age, Breaks
and Anawam Street
Chatterton Avenue, Thelma Avenue, Perron Avenue, Riverside Avenue, and Owen Age, AC,
8 $1,113,000
Avenue Breaks
i L i . $1,205,000
9 Westhill Avenue, Riverside Avenue, Newhill Avenue, and Longhill Avenue Age
10 County Street from North Street to FIM Well #2 Age, WQ $4,350,000
Linden Drive, Hemlock Street, Birch Street, West County Street, Ash Street, Pine
1 Street, Judy Lane, Lorraine Avenue, and Violet Avenue Age $700,000
12 Wilbur Avenue, Walker Street, Arch Street, and Alden Place Age $1,205,000
13 Read Street, Meadow Lane, and Doherty Avenue Age $1,110,000
14 Pleasant Street, Old Colony Avenue, and Sandy Point Avenue Age, WQ $1,245,000
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Project Location Reason Cost

High Street, Cherry Street, Clark Street, School Street, Poplar Road, Avon Street,

15 Church Street, and Pleasant Street Age, WQ $1,100,000
Centre Street, Lincoln Avenue, Grant Avenue, Hargreaves Avenue, Gay Street, Garfield

16 Avenue, Tyler Avenue, Everett Street, Sanford Avenue, and McKinley Avenue Age, Breaks $970,000

17 qumer Street, Borland Avenue, Seward Avenue, Ranger Street, Davis Street, and Age $910,000
Richmond Street

18 Pleasant Street, North Street, and Carol Street Age $860,000

19 Vermont Avenue, Massachusetts Avenue, and Watuppa Avenue Agféisc’ $800,000

20 Prospect Street, Luther Avenue, Wordell Road, and at Berkeley Regional HS $930,000
Shawomet Avenue, Marigold Avenue, Buxton Avenue, Spruce Street, Prospect Street,

21 Shove Street, Dias Terrace, and Bowker Terrace Age, Breaks | $1,015,000

22 Wilbur Avenue, Kathleen Avenue, Kenneth Avenue, and Randolph Street Agféisc’ $721,500

23 Brayton Avenue, Slades Ferry Avenue Age, AC $750,000

24 Mohawk Road, Mount Hope Road, Bourn Avenue, Watuppa Avenue, Eddy Lane, and Age, AC $1.240,000
Stetson Lane

o5 Grandview Avenue, Luther Avenue, Harrison Avenue, Johnson Street, Berube Avenue, $980.000
Meribah Street, Gardner Avenue, Durfee Court, Annette Avenue, and Roland Avenue ’
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SECTION I1I
COMPREHENSIVE WASTEWATER MANAGEMENT PLAN SUMMARY

The Town of Somerset has been involved in the wastewater planning process in various forms
over the last several decades. In preparation for impending water pollution control facility
upgrades that will be needed to comply with numerical total nitrogen limits in the new NPDES
permit, the Town developed a Comprehensive Wastewater Management Plan (CWMP), as part of
the larger Integrated Water Resources Management Plan (IWRMP). This document is prepared in
accordance with the MassDEP’s Guide to Comprehensive Wastewater Management Planning
(1996). A CWMP typically evaluates unsewered areas within a Town, population and planning
efforts for growth within the Town, and an evaluation of the existing wastewater infrastructure
(pipe, pump stations, treatment facility). The full CWMP can be found appended to this document

and is available at the Water Department and online on the Town’s website.

The Town’s collection system was first constructed in the 1960’s, around the same time the Water
Pollution Control Facility (WPCF) was constructed. In total, the collection system consists of
approximately 500,000 linear feet of gravity sewer, 2,345 sanitary sewer manholes, approximately
20,000 linear feet of force main, and 17 pump stations. Approximately 99% of Somerset residents

are connected to the Town’s wastewater collection system.

The WPCF’s current National Pollutant Discharge Elimination System (NPDES) permit,
#MAO0100676, was issued by the EPA in 2004. The Town is expecting its new draft permit to be
issued in 2020. The Town has had ongoing discussions with EPA and the Massachusetts
Department of Environmental Protection (MassDEP) regarding what the draft permit will contain
for new/revised discharge limits, schedule, and possible treatment plant upgrades required to meet
the new limits. The draft permit is anticipated to include a numerical limit for total nitrogen as a

mass-based limit.
1.1 UNSEWERED AREAS OF TOWN

The full analysis of the unsewered areas of Town can be found in the CWMP. Ultimately, there
were no areas identified as having “high needs” for alternative wastewater disposal methods. For

the areas of the Town not already connected to the collection system, there are regulations in place
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that state if a home is sold or if the septic system fails, the owner must connect to the collection
system. There are some planned developments, including Brayton Point redevelopment, that must
be considered when reviewing capacity within the collection system and the treatment facility.

111.1.1 Collection System (Gravity)

The existing gravity collection system was analyzed for age and condition as well as infiltration
and inflow (1/1) removal. Much of Somerset’s gravity collection system was built in the 1960s and
1970s and is 50 to 60 years old.

The Town has undertaken sewer collection system studies including manhole inspections, GIS
mapping, and infiltration and inflow (I/1) studies. The most recent I/l control plan work
commenced in the Spring of 2018 and includes flow metering, I/l analysis and recommendations
for sewer system evaluation survey (SSES) tasks that will ultimately lead to sewer system
rehabilitation.

111.1.1.1 Recommended Plan

The recommended plan for the collection system is to focus on reducing sources of 1/l by first
locating the sources using sewer system evaluation survey (SSES) investigative work. Focus will
then shift to rehabilitating or replacing sewer pipes and manholes with significant sources of 1/1
and/or that have structural defects or other condition-related problems. As manhole inspections are
performed during SSES phases, the pipe data including materials and inverts should be entered
into the Town’s GIS database. It is recommended that the Town develop a prioritized plan for
cleaning, inspecting, and ultimately rehabilitation of gravity sewer pipes utilizing the Town’s GIS
data.

The Town will also continue to repair or replace sewer assets on an as needed and/or emergency
basis (for example, sewer main or service lateral pipe breaks). Based on the results from the flow
monitoring and infiltration/inflow (1/1) analysis, preliminary recommendations for sanitary sewer
evaluation survey (SSES) work were made for areas of the collection system (prioritized by flow

meter basins).
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For planning purposes, a conservative approach to the collection system was utilized to estimate
repair needs over the 20-year planning period. A broad assumption was made that 50% of the
existing collection system would need to be repaired. It has been assumed for now, that methods
utilized would be pipe and manhole lining (no replacements).If after sewer, manhole, and pipe
inspections are completed, it is determined that some manhole and/or pipe replacement is
warranted, these costs will be estimated at that time. Using pipe lining unit costs of $50 per linear
foot and manhole repair at $3,400 each, a budget cost estimate was developed. These costs are
estimated at the ENR index of 11380 (November 2019). The results are shown in Table I11-1.
These costs will be spread out over the 20-year planning period with prioritization related to the

SSES work, starting with Phase 1 areas.

TABLE Il11-1
COLLECTION SYSTEM REHABILITATION BUDGET
COST ESTIMATE

e
Sewer Pipe Lining $12,000,000
Sewer Manhole Repairs $4,000,000
Engineering Services/Subcontractors $5,000,000
Contingency $10,000,000
Total $31,000,000

Using the MassDEP criteria, Table 111-2 summarizes the recommended collection system SSES
investigation work. The following types of SSES tasks are recommended in meter basins, which
are identified to have infiltration issues: manhole inspections, night flow isolations, and closed-
circuit television (CCTV) inspection. The Town has recently and will continue to perform pipeline
CCTV inspections for high priority areas of the collection system. For area with inflow problems,
typical types of SSES work include manhole inspections, smoke testing, dye testing, and building

inspections.
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TABLE I11-2

PLANNED SSES RECOMMENDATIONS

Meter Basin Infil_tra_tion In_floyv CCTY ﬁ:g\?\;{ Manho_le quke Dy_e Buildir_lg F!ow_
Priority Priority | Inspection Isolation Inspection | Testing | Testing | Inspection | Monitoring

M1 No No No No No No No No No

M2 No Yes No No Yes No No Yes No

M3 No No No No No No No No No

M4 No Yes No No Yes Yes Yes Yes No

M5 Yes Yes Yes Yes Yes No No Yes No

M6 Yes No Yes Yes Yes No No No No

M7 No No No No No No No No No
M9/M8 No Yes No No Yes Yes Yes Yes No
M10 No No No No No No No No No

M1l Yes Yes Yes Yes Yes No No Yes No

M12 No Yes No No No No No Yes No

M14 No Yes No No Yes No No Yes No

M15 Yes Yes Yes Yes Yes No No Yes No

M16 Yes Yes Yes Yes Yes No No Yes No

M19 No Yes No No Yes No No Yes No
M20/M13/M17/M18 Yes Yes Yes Yes Yes Yes Yes Yes Yes
M21 No Yes No No Yes Yes Yes Yes No

M22 No No No No No No No No No

M23 Yes No Yes Yes Yes No No No No

M24 No Yes No No Yes No No Yes No

M25 No No No No No No No No No

M26 No No No No No No No No No

Totals 7 13 7 7 14 4 4 13 1
1. Gray highlights represent “high priority” areas.
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The planning level cost estimates for the six SSES phases are shown in Table I11-3. These
planning-level costs were developed using standard cost estimating procedures consistent with
industry standards utilizing unit cost information. The project cost information presented herein
is in current dollars and is based on the Engineering News-Record (ENR) Index of 11170
(September 2018) The estimated cost for all six phases is $2,188,700.

TABLE I11-3
PLANNING LEVEL PROJECT COST ESTIMATE FOR
RECOMMENDED SSES WORK

SSES Phase Meter Basin Total Cost

Phase 1 M4, M16, M21 $318,400
Phase 2 M6, M11. M15 $395,200
Phase 3 M2, M5, M12 $328,300
Phase 4 M9/M8, M14, M24 $327,600
Phase 5 M23, M20/M13/M17/M18* $217,500
Phase 62 M20/M13/M17/M18 $601,700

TOTAL $2,188,700

1. The work in M20/M13/M16/M18 will only be micro-metering and night flow isolations in this phase.
2. The results of the micro-metering during Phase 5 may reduce the quantity of SSES work for M20/M13/M16/M18
in Phase 6.

The Town is currently conducting CCTV inspections in all meter basins from Phase 1 and M15
(from Phase 2).

111.1.1.2 Implementation Plan

The implementation schedule shown in Table I11-4 includes provisions for the recommended
SSES tasks over the next 13 years. The next phase of SSES work will be in 2021.

This schedule focuses on finding and quantifying the sources of I/ in the sanitary sewer system.
Based on the findings from the SSES tasks, the Town will consider rehabilitation, repair, or
replacement of sewer assets to address the problems identified. Collection system repair is

assumed to occur in the years between SSES phases. Also, it is recommended that the Town
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perform post-rehabilitation flow monitoring to document the estimated amount of 1/l removed

from its sewer collection system, when feasible.
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TABLE I11-4
IMPLEMENTATION SCHEDULE

Task 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 | 2033| 2034 |2035| 2036 |2037| 2038 [2039| 2040
SSES $318.400 $395 200 $328.300 $327.600 $217.500 $601.700

Evaluation ! ! ! ! ! !

Collection $1.550,000 $1.550,000 $1.550,000 $1.550,000 $1.550,000
System | $1,550,000 $1.550,000 $1.550,000 $1.550,000 $1.550,000 $1.550,000

Rehabilitation
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1.2  WASTEWATER PUMP STATIONS

There are currently 17 pump stations located throughout Somerset’s wastewater collection system.

Each of the pump stations currently being operated and maintained by the Town’s Water Pollution

Control Department are listed below:

1. Angus Street 10.
2. Cherry Street 11.
3. Dublin Street 12.
4. Durfee Court 13.
5. Foley Avenue 14,
6. Gay Street 15.
7. Grove Avenue 16.
8. Lake Street 17.
9. Lees River Avenue

Luther Avenue
Main Street
Millers Lane
Owen Avenue
Pilot Drive
Pleasant Street
Route 6
Wilbur Avenue

The pump stations were evaluated, and ranked, based on several evaluative criteria. The criteria

included the following:

1. Condition of Station 7. Locational Impacts (environmental &
2. Age of Station residential impacts, odor, aesthetics, etc.)

3. Rated capacity 8. Vulnerability to impact from sea level rise
4. Safety concerns 9. Vulnerability to impact from hurricane
5. Instrumentation and Communications surge

6. Standby power

Based on the criteria above, recommendations for each pump station were made, cost estimates

developed, and a prioritization list created for a Capital Improvement Plan (CIP).
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111.2.1 Project Costs

We have summarized the estimated capital costs for high and normal priority improvements to
each station in Table 111-5 below. The costs were estimated using similar pump station upgrade
bid pricing and should be considered planning level costs for Town budgeting purposes. As the
Town moves forward with station upgrades (preliminary and design phases), the cost estimates
will need to be updated and adjusted to reflect the specific details for the upgrades for the given
station. The costs are based on ENR index 11380 (November 2019).

TABLE I11-5
SUMMARY OF TOTAL PROJECT COST ESTIMATES FOR

RECOMMENDED PUMP STATION IMPROVEMENTS

Estimated Costs
Pump Station
Normal Priority High Priority Total

Angus Street $384,000 $17,000 $401,000
Cherry Street $944,000 $0 $944,000
Dublin Street $447,000 $161,000 $608,000
Durfee Court $921,000 $0 $921,000
Foley Avenue $816,000 $373,000 $1,189,000
Gay Street $0 $913,000 $913,000
Grove Street $498,000 $297,000 $795,000
Lake Street $497,000 $0 $497,000
Lee’s River Avenue $517,000 $18,000 $535,000
Luther Avenue $703,000 $269,000 $972,000
Main Street $0 $1,983,000 $1,983,000
Millers Lane $1,069,000 $0 $1,069,000
Owen Avenue $933,000 $0 $933,000
Pilot Drive $0 $1,215,000 $1,215,000
Pleasant Street $0 $1,226,000 $1,226,000
Route 6 $0 $1,578,000 $1,578,000
Wilbur Avenue $0 $1,712,000 $1,712,000

Overall Total $7,729,000 $9,762,000 $17,491,000

111.2.1 Recommended Implementation Plan

The recommended improvements implementation schedule is detailed in Table 111-6. This table
shows the target year to complete the recommended improvements and the total estimated cost for
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such improvements. The schedule is based on the results of the pump station evaluation and
ranking analysis as summarized in CWMP Table 111-5. The intent is to spread the improvement
costs over a 15-20-year duration and recognize that the Town needs to balance its wastewater
pumping station improvements with other infrastructure improvements (WWTF upgrade, water

system improvements, stormwater/drainage system improvements, etc.)
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TABLE I11-6

RECOMMENDED PUMP STATION IMPROVEMENTS IMPLEMENTATION SCHEDULE

PUMP
STATION

CAPITAL IMPROVEMENTS PLAN YEAR

2020

2021

2022

2023

2024

2025

2026

2027

2028

2029

2030

2031

2032

2033

2034

2035

2036

Angus Street

$401,000

Cherry Street

$944,000

Dublin Street

$608,000

Durfee Court

$921,000

Foley Avenue

$1,189,000

Gay Street

$913,000

Grove Street

$795,000

Lake Street

$497,000

Lee’s River
Avenue

$535,000

Luther Avenue

$972,000

Main Street

$1,983,000

Millers Lane

$1,069,000

Owen Avenue

$933,000

Pilot Drive

$1,215,000

Pleasant Street

$1,226,000

Route 6

$500,000

$1,078,000

Wilbur Avenue

$1,712,000

YEARLY TOTAL

$500,000

$4,479,000

$3,209,000

$2,013,000

$1,215,000

$1,078,000

$0

$0

$0

$1,189,000

$972,000

$0

$608,000

$795,000

$497,000

$535,000

$401,000
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11.3  WATER POLLUTION CONTROL FACILITY

The Town of Somerset’s Water Pollution Control Facility (WPCF) was originally built in the late
1960’s. In the mid to late 1980’s the facility underwent a major upgrade (particulars included
below). In 1993 a small upgrade was undertaken to construct an additional chlorine contact tank.
In 1997 odor control was installed at the facility. In 2016 the chemical disinfection system was
changed from chlorine gas to liquid sodium hypochlorite. Instrumentation system/SCADA
upgrades have been implemented at the WPCF over the last few years. Other equipment
replacements have also been completed over the last few years, including two new mechanical
screens with screenings wash presses and two new screw pumps. Most of the remaining equipment
and structures are of the 1990 upgrade vintage. As such, much of the equipment is past its useful
life and many of the building systems are past their useful life and not code compliant (with today’s

codes).

In addition to aging equipment and building systems, the Town of Somerset is expecting to receive
a numerical Total Nitrogen (TN) limit in its new NPDES permit. The Town is expecting that a
mass limit of 105 Ibs/day for TN will be included. This mass limit is equivalent to a TN
concentration limit of 3.8 mg/l and 3.0 mg/L at average daily flows of 3.33 MGD and permitted
capacity of 4.2 MGD, respectively. The Town cannot meet this limit with their existing treatment
facility processes.

The recommended upgrade targets the immediate equipment replacement needs, building and
system upgrades required, and a plan to address pending numerical permit limits for Total
Nitrogen. The equipment and building upgrades will also target energy efficiency opportunities at
the facility.

111.3.1 Recommended Plan

The recommended plan for the Somerset WPCF consists of phased upgrades for the 20-year
planning period. The recommended first phase of these upgrades consists of equipment, processes
and buildings in immediate need of replacement or upgrades related to achieving compliance with
the pending NPDES permit (which will include total nitrogen-related effluent discharge limits).

The other phases in the recommended plan consist of items that are not in immediate need of
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replacement, are not part of a building system that will trigger code requirements, and do not relate
to achieving compliance with the pending NPDES permit.

The following list encompasses the systems and equipment in the 0-5-year (first phase)

recommended upgrade:

e Preliminary Treatment — building improvements, grit removal upgrade, sampler and flow
measurement replacement.

e Septage receiving — none.

e Primary Treatment — mechanism replacement, sludge and scum pump replacement. Evaluate
weirs and baffles, and concrete repair.

e Secondary Treatment — see following section for aeration improvements. Replace secondary
clarifier mechanisms, concrete repair and sludge (RAS and WAS) pumps. Evaluate weirs and
baffles and addition of perimeter density baffle addition to increase performance. Operations
building improvements.

e Disinfection — none.

e Solids Processing — see recommendation below.

e Flow Equalization — replace flow equalization pump. Install new aeration/mixing system in
two rectangular equalization tanks. See other recommendations below.

e Composting — abandon and demolish composting, see recommendation below under solids
processing for land use.

e Odor Control — see recommendations below.

e General site — replace electrical service and MCCs. Replace all generators with two new units.
SCADA and instrumentation upgrade, including a site-wide fiber-optic network. General
paving of the site.

Current and pending effluent quality limits require the facility to upgrade the secondary treatment
process, implementing a Four-Stage Bardenpho and MLE processes to meet effluent nitrogen
requirements. These two processes can be alternated to meet seasonal and year-round effluent
nitrogen requirements. The existing aeration tanks need to be retrofitted into Four-Stage
Bardenpho and MLE configurations to meet a seasonal effluent total nitrogen limit. During

summer (growing season), the WPCF can be operated as Four-Stage Bardenpho process to meet
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an effluent TN of 4.9 mg/L, or less. During the winter season (non-growing season) the WPCF
can be operated as an MLE process only having to “report” the effluent TN data.

A new bioreactor train will be needed if an effluent TN of less than 4.9 mg/L is required year-
round. The new bioreactor train can be added by retrofitting two of the existing rectangular
equalization tanks into a Four-Stage Bardenpho configuration. The following is a list of
improvements that will be required for the secondary system to meet the new TN limits.

e Modify Bioreactors to create a 4-stage Bardenpho/MLE process, including demolition of
existing equipment and piping within the tanks, repairing concrete, installing baffle walls, new
slide gates, new aeration piping and valves, new diffuser grids, new anoxic zone mixers,
internal recycle pumping, and new blowers. Associated piping, electrical, and instrumentation
for this modification, including a new MCC and Control Panels with SCADA integration.

e Demolish and replace secondary clarifier mechanisms.

e Demolish and replace return-activated and waste-activated sludge pumps; replace piping and
valves.

e Demolish and replace scum pumps; modify piping to discharge to SHTSs.

e General piping and valve replacement in pump rooms.

e Flow distribution structure modifications.

e Lighting at clarifiers.

e New conduit and power, local control stations, and emergency stops for replaced equipment.

e New Instrumentation and SCADA integration for replaced equipment; new flow meters for
sludge pumps.

e Replace HVAC system in Operations Building.

e Replace electrical systems in Operations Building, including new power and control stations
to replaced equipment.

e New Instrumentation and SCADA integration for replaced equipment.

e General structural and architectural improvements to Operations Building, including window

and door replacement.

The solids processing equipment requires significant improvements to meet the needs of the

facility going forward. Below is a list of recommended improvements.

14110A - IWRMP I -14 Wright-Pierce



e Demolish and replace belt filter presses with centrifuges.

¢ Install new conveyors.

e Demolish and replace gravity belt thickeners, in-kind.

e Demolish and replace polymer systems.

e Demolish and replace spray-wash water pumps.

e Demolish and replace thickened sludge pumps and centrifuge feed pumps.

e Replace piping and valving associated with solids processing.

e Demolish and replace sludge holding tank (SHT) blowers and diffusers.

e Install a new sludge holding tank underground next to the Sludge Building.

e Replace HVAC system in Sludge Building.

e Replace electrical systems in Sludge Building, including new power and control stations to
replaced equipment. New MCCS and a new Electrical Room on upper floor of sludge building.

e New Instrumentation and SCADA integration for replaced equipment, including new control
panels.

e General structural and architectural improvements to Sludge Building, including window and
door replacement.

¢ New roll-off container room and structural modifications in existing sludge bay.

e Modifications to Sludge Building to renovate maintenance offices and remove administrative
offices.

e Demolish and/or abandon composting operations; including existing biofilter.

e Construct new building to house administrative offices in or next to Composting Building

The odor control systems at the facility also need to be replaced and re-evaluated for what is
necessary at the facility. Below is a list of needs for these systems.

e Demolish and/or abandon wet scrubbing unit in Preliminary Treatment Building.

e Demolish and/or abandon carbon unit for Septage Receiving.

e Demolish and/or abandon wet scrubber for Primary Clarifiers.

e Demolish and/or abandon biofilter.

e Replace equipment and media associated with wet scrubber for preliminary treatment building,

repair vessel. New ductwork to GTs, and SHTSs.
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e New high-capacity carbon unit for Preliminary Building.
e New high-capacity carbon unit for Sludge Building.

e Associated electrical, instrumentation, SCADA integration, and piping/ducts for all systems.

There are no improvements recommended for the septage receiving and disinfection systems at
the WPCF. The plant water system should be replaced.

111.3.2 Project Cost Estimates

Table 111-7 and Table 111-8 present a summary of the conceptual level cost estimates for
upgrades/improvements to the WPCF. This cost estimate will be updated throughout the design
process to reflect any changes to the preliminary and final design. The estimated cost to upgrade
the WPCF was developed using standard cost estimating procedures, utilizing conceptual layouts,
equipment quotations and unit cost information. Where appropriate, recent construction cost data
were incorporated. Allowances were provided for general contractor overhead and profit, project
location multiplier for Massachusetts construction, construction phase contingency, and
engineering services for design, bidding, construction and other services. The total project cost
estimate for the recommended upgrades/improvements is estimated to be approximately $57.6
million. The costs are based on ENR index 11380 (November 2019).
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TABLE I11-7

PLANNING COST ESTIMATE FOR WPCF UPGRADES/IMPROVEMENTS

ITEM ESTIMATED COST
Civil $1,694,000
Architectural $2,573,000
Structural $2,282,000
Process Equipment & Piping $12,139,000
HVAC/Plumbing $1,621,000
Instrumentation $1,809,000
Electrical $4,653,000
Contractor Mobilization (5%) $1,339,000
Itemized Construction Subtotal $28,110,000
Contractor Overhead and Profit (20%) $3,666,000
Contractor Mark-up on Subcontractor Work $733,000
Bonds and Insurances and Unit Price Items (4%) $1,212,000
Construction Cost Subtotal $33,721,000
Design Contingency (20%) $6,744,000
Inflation to Mid-point of Construction (12%) $4,061,000
Total Estimated Construction Cost $44,526,000
Construction Phase Contingency (5%) $2,230,000
iré%l]ri\r?gtlrr;%gﬁr(vzlgéj) Design & Construction $8,905,000
Materials Testing (1%) $445,000
Asbestos and Lead Paint Abatement $10,000
Town Legal/Administration Fees (2%) $891,000
Financing (1%) $570,000
Total Project Cost Estimate $57,577,000
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TABLE I11-8

PLANNING COST ESTIMATE BY UNIT PROCESS FOR WPCF

UPGRADES/IMPROVEMENTS

ITEM ESTIMATED COST
General Sitework And Paving $1,555,000
Preliminary Treatment $2,758,000
Flow Equalization $1,254,000
Primary Treatment $2,845,000
Secondary Treatment $12,363,000
Solids Handling $17,305,000
Administration Building $1,579,000
Odor Control $2,149,000
Plant Water $173,000
Yard Pump Station Piping, Valving, and Pumps $130,000
Fiber Optic Network $156,000
Scada Software and Hardware $156,000
Generators $779,000
Power Feed and Associated Duct banks $1,168,000
Site Lighting $156,000
Total Estimated Construction Cost $44,526,000
Total Project Cost Estimate $57,577,000

111.3.3 Implementation Schedule

The estimated project schedule for WPCF upgrades/improvements is shown in Table 111-9. The
schedule is subject to change based on when the Town receives the new final NPDES permit and
project funding/budgeting approvals. It is anticipated that the Town will proceed with the
preliminary design phase for the WPCF upgrades/improvements in July 2021 after the annual
Spring 2021 Town Meeting (needed to appropriate design funds).
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TABLE I11-9

PROPOSED SCHEDULE
MILESTONE DATE

Final CWMP January 2020

CWMP Public Hearing February 2020

Draft/Final NPDES Permit Issuance 2020/2021

Preliminary Design Begins July 2021

DEP SRF Loan Project Evaluation Form (PEF) Submitted August 2021
December 2021

Preliminary Design Report (30% design completion)

MassDEP SRF Intended Use Plan (IUP) Notification-Draft

By December 31, 2021

Final IUP

January 2022

Final Design and Permitting Begins

January 2022

SRF Application Submission (90% Design completion)

By October 15, 2022

100% Design and Permitting Complete

By December 31, 2022

Bidding

January through March 2023

Start Construction

By June 30, 2023

One-year Warranty Period

Substantial Completion of Construction June 2025
Final Completion of Construction December 2025
June 2026
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SECTION IV

COMPREHENSIVE STORMWATER MANAGEMENT PLAN SUMMARY

IV.1 STORM WATER CAPITAL IMPROVEMENTS

The Comprehensive Stormwater Management Plan (CSWMP) has been developed, in
collaboration with the Town of Somerset, as a component of the Integrated Water Resources
Management Plan and is included as an Appendix of this report. The goal of the CSWMP was to
evaluate and prioritize the most economical and environmentally beneficial means for addressing
current and future stormwater needs. Recommendations of the CSWMP are intended to be
assessed alongside those of wastewater and drinking water/water supply to create a simple and
effective Capital Improvement Plan that weighs timeliness, coordination with other projects,
regulatory concerns, environmental and public health concerns, community impacts, and

budgetary constraints.
The scope of this effort was comprised of:

1. Assessment of the Stormwater System and identification of future needs.
2. Develop and Screen Alternatives

3. Evaluate and Rank Preferred Alternatives

4.

Develop a Comprehensive Stormwater Management Plan (CSWMP)

IV.2  ASSESSMENT OF EXISTING CONDITIONS AND IDENTIFICATION OF
FUTURE NEEDS

Stormwater infrastructure and related needs were identified through discussions with the Town’s
Highway and Planning Departments and review of previous studies and reports. The results
indicated flooding and problem areas due to lack of or undersized stormwater infrastructure,
mainly culverts, which are often overwhelmed during large rain events and/or are in poor condition

structurally. To better understand culvert structural and capacity concerns, a two-day, initial
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culvert inventory was conducted in October 2018, which identified several alternatives for
inclusion in the list. Some capacity issues are related to overflow emergencies associated with the
Somerset Reservoir dam and are also attributed to tidal restrictions and structures along the

coastline are vulnerable to erosion and sea level rise. Particular areas of concern include:

e Almy Road and Riverside Avenue Culverts over Buffington Brook

e Several culverts over Labor In Vain Brook (North Street, Whetstone Hill Road, Route 138,
Dublin Street, South Street)

e Lack of or undersized stormwater management infrastructure in Elm Street and Buffinton
Street

In addition to infrastructure needs, planning and environmental needs are a concern. The level of
effort and associated cost to meet EPA’s stormwater requirements under the 2016 MS4 General
Permit are substantial and have been identified as an MS4 compliance assessment. The results
have been incorporated into the Stormwater Management Program (SWMP) guiding the Town’s
activities under the MS4 General Permit. The SWMP has been developed as part of the CSWMP
planning effort to satisfy the year one requirements of the MS4 General Permit and to lay out the
plan and tools for future compliance. The SWMP is comprised of four volumes, with VVolumes 1
& 2 completed, and should be expanded on by the Town with Volumes 3 & 4 as they continue to
fulfill the requirements of the MS4 General Permit as follows:

e SWMP Volume 1 — Stormwater Management Plan

e SWMP Volume 2 — Illicit Discharge Detection and Elimination (IDDE) Plan
e SWMP Volume 3 — Operations and Maintenance (O&M) Plan

e SWMP Volume 4 — Annual Reporting

V.3 DEVELOP AND SCREEN ALTERNATIVES

Candidate stormwater projects were identified as potential alternatives based on the assessment of
existing conditions and identification of future needs. These projects were vetted to come up with
a total of 35 candidate stormwater projects identified as preferred alternatives and classified into
one of three categories:
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e Capital (C) Projects — Construction projects
e Evaluation (E) Projects and Programs — Studies and nonstructural measures

e Operations (O) Projects and Programs — Operations and maintenance programs

Project descriptions and planning level capital costs have been estimated for each candidate project
and below is a listing of the projects broken down by category. A description of each alternative
and tables with estimated costs can be found in Section 3.0 of the CSWMP.

TABLE IV-1
CAPITAL CONSTRUCTION PROJECTS
PROJECT ID ALTERNATIVES (NOT PRIORITIZED)
SW-C1 Elm Street Stormwater Infrastructure Construction
SW-C2 Almy Road Culvert Replacement
SW-C3 Riverside Avenue Culvert Short-Term Repair
SW-C4 Riverside Avenue Culvert Long-Term Repair
SW-C5 Buffington Brook Culvert Improvements
SW-C6 Additional Culvert Improvements from Condition and Capacity Analysis
SW-C7 Whetstone Hill Road Culvert Resizing
SW-C8 Route 138 Culvert (downstream of Whetstone Hill Road) Resizing
SW-C9 Dublin Street Culvert Resizing
SW-C10 South Street Culvert Resizing
SW-C11 Adding/Retrofitting Stormwater Management Facilities
SW-C12 System-Wide Stormwater Upgrades
SW-C13 Illicit Connection Removal
SW-C14 North Street Culvert Resizing
SW-C15 BMP Installations Town Properties
TABLE V-2
EVALUATIONS AND OTHER PROJECTS/PROGRAMS
PROJECT ID ALTERNATIVES (NOT PRIORITIZED)
SW-E1 MS4 Requirements
SW-E2 Buffington Brook Capacity Analysis
SW-E3 Culvert Condition Analysis
SW-E4 Salt Marsh Sewer Investigation
SW-E5 Catch Basin Maintenance Program Development
SW-E6 Coastal Resilience Evaluation
SW-E7 Outfall Tidegate Evaluation
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TABLE IV-3
OPERATIONS PROJECTS/PROGRAMS

PROJECT ID ALTERNATIVES (NOT PRIORITIZED)
SW-01 GIS updates (MS4)

SW-02 Data Management

SW-03 Catch Basin Maintenance Program

SW-04 Stream, Swale & Drainage Channel Maintenance
SW-05 Outfall Maintenance

SW-06 Structural BMP Maintenance

SW-07 Pipe Cleaning & TV Inspection

SW-08 Street Sweeping

SW-09 Salt Marsh Management

SW-010 Staffing Increase

SW-011 On-Call Contractor

SW-012 Misc. Stormwater Reporting

IV.4  EVALUATE AND RANK PREFERRED ALTERNATIVES

Initial evaluation and ranking of identified alternatives was completed using the Water Resource
Management Planning document prepared by Mass DEP with consultation from Town staff. The
ranking considered various criteria for effectiveness in achieving sustainable and long-term water
resource management improvements. Section 4.0 of the CSWMP details the evaluation and
ranking framework used for this process. In regards to schedule, certain projects are regulatory or
mandated actions for compliance with the EPA’s stormwater requirements under the 2016 MS4
General Permit.  Projects with mandates were given specific begin dates and ranked
chronologically and those without mandates followed based on ranking framework scoring.

V.5 RECOMMENDED PLAN

Since the objective of the CSWMP is to be used as one of the guidance documents larger planning
efforts, general rankings and implementation schedules were established for the stormwater
alternatives to give weight to projects as they were incorporated into the IWRMP based on
comparison with water and sewer priorities and opportunities. The final prioritized stormwater

recommendations are summarized in Table 1V-4.
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TABLE IV-4

CAPITAL CONSTRUCTION PROJECTS

PROJECT

CAPITAL

ONGOING

RECOMMENDED

RELATED

RESPONSIBLE

RANK ID PROJECT NAME COST COST YEAR TO BEGIN PROJECTS POTENTIAL FUNDING NOTES DEPARTMENT
1 SW-E1 MS4 Requirements (Year 1) $15,000 FY2019 Utility Fees, CZM: CPR, 604b & 319 Hwy
Most of these fall
2 SW-05 Outfall Maintenance $10,000 FY2020 SW-010 under Hwy, unless
otherwise stated.
3 SW-08 Street Sweeping $20,000 FY2020 Hwy
4 SW-01 | GIS updates (MS4) $80,000 $5,000 FY2020 HMP Hwy
5 SW-E5 Catch Basin Maintenance Program Development $5,000 FY2020 Utility Fees Hwy
6 SW-C10 | South Street Culvert Resizing $600,000 FY2019 This project is currently under Hwy
construction
Riverside Avenue Culvert (north of Intersection
! SW-C3 with Luther Ave) Short-Term Repair $50,000 FY2020 HMP Hwy
8 SW-03 Catch Basin Maintenance Program $20,000 FY2020 SW-010 Hwy
9 SW-C2 | Almy Road Culvert Replacement $500,000 HMP, DOT Small Bridge This was just recently awarded, Hwy
under small bridge grant
10 SW-E3 Culvert Condition Analysis $30,000 FY2021 HMP, FEMA PDM Hwy
11 SW-E1 :\r’]'s:sf)eq“"eme”ts (Sampling, Catchment $50,000 $20,000 FY2021 Total Cost Over 3 Years Al Dept
12 SW-C13 | Illicit Connection Removal (est) $20,000 FY2021 SW-011 Utility Fees Estimate Until Complete Planning Bd
13 SW-E2 Buffington Brook Capacity Analysis $40,000 HMP, FEMA PDM Hwy
SW-04, SW-07,
. SW-09, SW-05, s .
14 SW-010 | Staffing Increase $100,000 SW-03. SW-06. Utility Fees Admin
SW-02
15 SW-06 Structural BMP Maintenance $5,000 SW-010 Hwy
16 SW-02 | Data Management $50,000 $10,000 SW-010 Other Department Needs Assuming a”"?\fgl"i‘/r;dmems that are All Dept
17 SW-04 Stream, Swale & Drainage Channel Maintenance $10,000 SW-010 Hwy
18 SW-07 Pipe Cleaning & TV Inspection $20,000 SW-010, SW-E1 Hwy/Sewer
HMP, National Coastal Wetlands Conservation,
19 SW-09 Salt Marsh Management $5,000 SW-010 TaL_mton Wild & Scenic, Taunton Watershed Conservation Conservation
Alliance, Narragansett Bay Esturay program,
EPA, EEOEA
20 SW-C15 | BMP Installations Town Properties $50,000 Utility Fees, CZM: CPR, 604b & 319 Total Cost Over 5 Years All Dept
21 SW-C11 | Adding/Retrofitting Stormwater Mgmt. Facilities $10,000 Coordinate with Other Projects All Dept
22 SW-C14 | North Street Culvert Resizing $500,000 Dam Compliance MVP Dam failure vulnerability Water/Sewer, Hw
23 SW-C8 R(_)ute 138 Cul\_/e_rt (downstream of Whetstone $500.000 DOT Road Work HMP, DOT Dam emergency release capacity Water/Sewer, Hwy
Hill Road) Resizing issue
24 SW-C7 | Whetstone Hill Road Culvert Resizing $500,000 HMP/MVP Dam emerge”%&g'ease CapaCIy | \water/Sewer, Hwy
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PROJECT CAPITAL | ONGOING | RECOMMENDED RELATED RESPONSIBLE
RANK ID PROJECT NAME COST COST YEAR TO BEGIN PROJECTS POTENTIAL FUNDING NOTES DEPARTMENT
25 SW-E6 Coastal Resilience Evaluation $25,000 HMP, Coastal Res'“é';?: Grant, MVP, CZM, We have applied for MVVP Hwy/Planner
26 SW-E7 Outfall Tidegate Evaluation $20,000 HMP/MVP, Coastal Resilience Grant We have applied for MVVP Hwy/Planner (assist)
: Riverside Avenue Culvert (north of Intersection HMP, DOT Small Bridge, Culvert Replacement
27 SW-c4 with Luther Ave) Long-Term Repair $750,000 Grant Hwy/DOT/Con
28 SW-C5 Buffington Brook Culvert Improvements $2,000,000 SW-E2 HMP Hwy/Conservation
29 SW-C1 E'Omns‘:’rtlzifitosntormwater Infrastructure $1,500,000 HMP/MVP, Ch 90 Coordinate with Other Projects Hwy
30 SW-C9 Dublin Street Culvert Resizing $750,000 SW-C10 HMP/MVP New sleeve installed Hwy
Additional Culvert Improvements from Condition
31 SW-C6 and Capacity Analysis (SW-E2, SW-E3) $1,500,000 SW-E2, SW-E3 HMP, Culvert Replacement Grant Hwy
32 SW-E4 Salt Marsh Sewer Investigation $15,000 Conservation/Sewer
33 SW-C12 | System-Wide Stormwater Upgrades $20,000 Ch 90 Coordinate with Other Projects All Dept
34 SW-011 | On-Call Contractor $40,000 SW-C13
35 SW-012 | Misc. Stormwater Reporting $10,000 FY2019 SW-E1 Utility Fee
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SECTION V

INTEGRATED CAPITAL IMPROVEMENTS PLAN

V.1 INTRODUCTION

This section presents the integrated results of the Drinking Water, Wastewater, and Stormwater
management plans that are included as appendices to this report. The recommended integrated
capital improvements plan considers regulatory requirements, cost, condition of critical facilities,

and the ranking of projects from the attached reports to create one integrated plan.

The recommended schedule for the capital improvements plan has been developed to evenly
spread costs throughout the 20-year planning period.

V.2 RECOMMENDED INTEGRATED CAPITAL IMPROVEMENTS PLAN

The recommended Capital Improvements Plan is presented as a 20-year scheduled plan, to be used
as a planning tool over the next 20 years. The plan presents the recommended capital
improvements plans for Drinking Water, Wastewater, and Stormwater infrastructure. The total
recommended cost of the plan is $237.36M or an annual average cost of $11.9M per year over the
next 20 years. The recommended improvements for each department (drinking water, wastewater,

and stormwater) are presented in Table V-1

TABLE V-1
20-YEAR CAPITAL COST PER DEPARTMENT
Department 20-Year CIP Cost
Drinking Water $113.3M
Wastewater $108.3M
Stormwater $15.77M
Total $237.36M

The Integrated Capital Improvements Plan is included in Figure V-1.
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FIGURE V-1
INTEGRATED CAPITAL IMPROVMENTS PLAN

Year

2020

2021

2022

2023

2024

2025

2026

2027

2028

2029

2030

2031

2032

2033

2034

2035

2036

2037

2038

2039

2040

Yearly Cost ($M)

WTP Upgrades (WT-1)

10.03

20.88

12.73

56.75

138

9.206

7.183

54.19

7.556

3.239

12.08

2.644

8.564

2.656

2.536

2.018

2.784

2.477

1.921

2.095

2.023

237.4

0.12

0.107

4.777

0.5

0.653]

0.563]

0.05

0.531

4.244

0.637

0.274

0.226]

6.695

Replace WTP (WT-2)

ANNUAL DRINKING WATER CIP:| 8.141| 6.895 2.223 6.233| 2.343| 53.03| 2.226| 1.496| 6.022| 1.718

Angus Street PS (PS-1) 0.401 0.401
Cherry Street PS (PS-2) 0.944 0.944
Dublin Street PS (PS-3) 0.608 0.608
Durfee Court PS (PS-4) 0.921 0.921
Foley Avenue PS (PS-5) 1.189 1.189
Gay Street PS (PS-6) 0.913 0.913
Grove Street PS (PS-7) 0.795 0.795
Lake Street PS (PS-8) 0.497 0.497
Lees River Avenue PS (PS-9) 0.535 0.535
Luther Avenue PS (PS-10) 0.972 0.972
Main Street PS (PS-11) 1.983 1.983
Millers Lane PS (PS-12) 1.069 1.069
Owen Avenue PS (PS-13) 0.933 0.933
Pilot Drive PS (PS-14) 1.215 1.215
Pleasant Street PS (PS-15) 1.226 1.226
Route 6 PS (PS-16) 0.5 11 1.6
Wilbur Avenue PS (PS-17) 1.721 1.721
57.59

0.45

ANNUAL STORMWATER CIP:

2.79| 0.795| 1545

0.03

- 0.015

0.005

0.025

0.02

Elm Street Stormwater Infrastructure Construction (SW-C1) 15 15
Almy Road Culvert Replacement (SW-C2 0.5 0.5
Riverside Avenue Culvert Short Term Repair (SW-C3) 0.05 0.05
Riverside Avenue Culvert Long Term Repair (SW-C4) 0.75 0.75
Buffington Brook Culvert Improvements (SW-C5) 1 1 2
Culvert Improvements (from SW-E2 and SW-E3) (SW-C6) 0.5 0.5 0.5 15
Whetstone Hill Road Culvert Resizing (SW-C7) 0.5 0.5
Route 138 Culvert Resizing (SW-C8) 0.5 0.5
Dublin Street Culvert Resizing (SW-C9) 0.75 0.75
South Street Culvert Resizing (SW-C10) 0.6 0.6
Adding/ Retrofitting Stormwater Managemnt Facilities (SW-C11) 0.01f 0.01] 0.01| 0.01f 0.01] 0.01| 0.01f 0.01| 0.01| 0.01f 0.01] 0.01| 0.01f 0.01] 0.01] 015
System Wide Stormwater Upgrades (SW-C12) 0.02| 0.02| 0.02| 0.02f 0.02] 0.02| 002 0.02] 0.02| 002 0.02] 0.02] 024
llicit Connection Removal (SW-C13) 0.02| 0.02| 0.02| 0.02f 0.02] 0.02| 002 0.02] 0.02| 002 0.02] 0.02] 002 0.02] 0.02| 002 0.02] 0.02| 002 0.02 0.4
North Street Culvert Resizing (SW-C14) 0.5 0.5
BMP Installations Town Properties (SW-C15) 0.01| 0.01] 0.01| 0.01f 0.01 0.05
0.18

0.23

0.42

0.18

0.21

0.095

0.36

0.42

0.085

2

0.8

0.21

1.33| 0.335| 1.085| 0.325| 0.325| 0.325| 0.325| 0.325| 0.325| 0.325| 0.325| 0.325| 0.325| 15.77




In the development of the IWRMP the recommended projects that were evaluated were divided

into 9 categories and are grouped together as follows:
e Drinking Water Sources (WS)

e Drinking Water Treatment (WT)

e Drinking Water Distribution System (WD)

e Collection System (CS)

e Wastewater Pump Stations (PS)

e Water Pollution Control Facility (WPCF)

e Stormwater Evaluation Projects (SW-E)

e Stormwater Construction Projects (SW-C)

e Stormwater Operations (SW-O)

Division of the recommended capital projects into the above categories aided in the prioritization

of each category type given the specific nature of each.
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Table V-2 summarizes the 20-year cost summary for each of the 9 categories.

TABLE V-2

20-YEAR CAPITAL COST PER CATEGORY

Department Zo-zeggtCIP
Drinking Water Sources (WS) $12.68M
Drinking Water Treatment (WT) $59.9M
Drinking Water Distribution System (WD) $40.72M
Collection System (CS) $33.19M
Wastewater Pump Stations (PS) $17.52M
Water Pollution Control Facility (WPCF) $57.59M
Stormwater Evaluation Projects (SW-E) $0.58M
Stormwater Construction Projects (SW-C) $9.99M
Stormwater Operations (SW-O) $5.19M
Total $237.36M

Table V-2 shows that the largest capital investment categories are at the Water Pollution Control

Facility and the Drinking Water Treatment Plant. These facilities both require major upgrades to

maintain regulatory compliance and update aging equipment. These upgrades are compliance

driven and are therefore prioritized to be completed within the next 10-years based on the expected

needed compliance dates. Improvements to the drinking water distribution system, rehabilitation

of the collection system and pumping stations, and stormwater operations improvements are

scheduled to be annual investments and will require ongoing improvements to maintain adequate

condition.
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SECTION VI
FUNDING/FINANCING OPTIONS

This IWRMP is funded 50 percent by the town, while the remaining 50 percent is provided by the
US Economic Development Administration (EDA). This funding was secured through the
Southeastern Regional Planning & Economic Development District (SRPEDD).

VI.1  STATE LEVEL FUNDING

The primary source of funding for water resource projects is the Massachusetts State Revolving
Fund (SRF) Program. This program provides low interest loans (typically 2%) to communities to
fund qualified projects. The Town is funding the IWRMP with Town and EDA resources, but
intends to fund future upgrades to the drinking water, wastewater, and stormwater systems utilizing

SRF loan funding.

The Drinking Water and Clean Water Programs provide low-cost financing to communities to
improve water supply infrastructure, enhance drinking water safety and treatment, improve

wastewater infrastructure, and to help comply with federal and state drinking water requirements.

The goal of the program is to protect public health and strengthen compliance with water
requirements, while addressing the Commonwealth's water needs by making projects more
affordable.

For wastewater projects, nutrient removal upgrades are eligible for a 0% interest loan. There are
several requirements the Town will need to complete to qualify for 0% loan financing. The

requirements are:

e The project is primarily intended to remediate or prevent nutrient enrichment of a surface water
body or a source of water supply;

e The applicant is not currently subject, due to a violation of a nutrient-related total maximum
daily load standard or other nutrient based standard, to a MassDEP enforcement order,

administrative consent order or unilateral administrative order, enforcement action by the

14110A - IWRMP VIi-1 Wright-Pierce



United States Environmental Protection Agency or subject to a state or federal court order
relative to the proposed project;

e The applicant has a Comprehensive Wastewater Management Plan (CWMP) approved
pursuant to regulations adopted by MassDEP;

e The project has been deemed consistent with the regional water resources management plans
if one exists;

e The applicant has adopted land use controls, subject to the review and approval of MassDEP
in consultation with the Department of Housing and Economic Development and, where
applicable, any regional land use regulatory entity, intended to limit wastewater flows to the
amount authorized under the land use controls that were in effect on the date the Secretary of
the Executive Office of Energy and Environmental Affairs issued a certificate for the CWMP
pursuant to the Massachusetts Environmental Policy Act, M.G.L. c. 30, 88 61-62H, and the
MEPA regulations at 301 CMR 11.00.

The Town is taking the first step towards these requirements by completing the CWMP as part of
the overall IWRMP.

For drinking water projects, another source of funding is the Water Infrastructure Finance and
Innovation Act (WIFIA) Program. The Water Infrastructure Finance and Innovation Act of 2014
(WIFIA) established the WIFIA program, a federal credit program administered by EPA for
eligible water and wastewater infrastructure projects. The WIFIA program accelerates investment
in our nation’s water infrastructure by providing long-term, low-cost supplemental loans for
regionally and nationally significant projects. WIFIA works separately from, but in coordination
with, the State Revolving Fund (SRF) programs to provide subsidized financing for large dollar-

value projects.
VI1.1.1 State Grants

The Drinking Water Supply Protection (DWSP) grant program provides financial assistance to
public water systems and municipal water departments for the purchase of land or interests in land
for the following purposes: 1) protection of existing DEP-approved public drinking water supplies;
2) protection of planned future public drinking water supplies; or 3) groundwater recharge. It is a
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reimbursement program whereby the community allocates and spends the funds to eventually be
reimbursed by the program.

The Statewide Water Management Act Grant program is designed to assist eligible public water
suppliers and municipalities with Water Management Act permits by providing funds for planning
assistance, demand management, and withdrawal impact mitigation projects in local communities.

MassDEP indicates that the focus of these grants will be for:

e Planning projects for specific watersheds or sub-watersheds to identify implementation
projects to improve ecological conditions;

e Conservation projects aimed to reduce the demand for water within a municipality or a
watershed, such as rate studies or drought resiliency planning; and

e Withdrawal mitigation projects that address the following: improve or increase instream flow,
wastewater projects that keep water local, stormwater management projects that improve
recharge, reduce impervious cover and/or improve water quality, water supply operational
improvements, habitat improvement, demand management, reduction of wastewater inflow
and infiltration, and other projects that can be demonstrated to mitigate the impacts of water

withdrawals.
These grants require a 20 percent funding match from the local community.

A new source of potential funding is the Municipal Vulnerability Preparedness (MVP) Program
Grant. The MVP grant provides support for cities and towns in Massachusetts to begin the process
of planning for climate change resiliency and implementing priority projects. The state awards
communities with funding to complete vulnerability assessments and develop action-oriented

resiliency plans. The program helps communities to:

e Define extreme weather and natural and climate related hazards

e Understand how their community may be impacted by climate change with a Massachusetts
specific climate change clearinghouse with the latest science and data

e ldentify existing and future vulnerabilities and strengths

e Develop and prioritize actions for the community

e ldentify opportunities to take action to reduce risk and build resilience
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e Implement key actions identified through the planning process

Funding options for stormwater projects include CZM, HMP, DOT Small Bridge, FEMA PDM,
MVP, Coastal Resiliency, Culvert Replacement Grants, and Chapter 90. For salt marsh
management projects, there are several potential funding sources including NCWC, Taunton Wild

& Scenic, Taunton Watershed Alliance, EPA, EEOEA, and the Narragansett Bay Estuary program.
V1.2 OTHER FUNDING SOURCES

There are several funding sources available that may apply to some projects recommended in this
report. These programs include:

e MassDEP Asset Management Grants

e MassWorks Infrastructure

e CZM Resiliency

e FEMA/MEMA Hazard Mitigation

These avenues and other grant and loan options will be investigated prior to and/or during the

preliminary design of each project to assist the Town with funding.
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SECTION 1

INTRODUCTION

11 BACKGROUND INFORMATION

The Town of Somerset (Town) is a suburban community of about 18,000 people located in Bristol
County, approximately 20 miles southeast of Providence, Rl and 44 miles south of Boston. The
Town is comprised of 8.11 square miles of land area and 1.2 square miles of water surface area.
Somerset is bordered by Swansea to the northwest; Dighton to the north; The Taunton River to the
east; Mt. Hope Bay to the south; and Lee’s River to the southwest. Refer to Figure 1-1 for an aerial

view of Somerset and its surrounding communities.

There are three primary transportation routes accessed by the Town. Interstate 195 crosses the
southern neck of the Town providing access to Providence, RI to the west and Fall River, MA to
the East. Route 6 also travels east to west through the town to connect to the surrounding
communities. Route 138 runs north to south, connecting the commercial center of the town, located

in central Somerset.
1.2 PROJECT OBJECTIVES AND GOALS

In March 2018, the Town retained Wright-Pierce to prepare an Integrated Water Resource
Management Plan (IWRMP), for use as a water, wastewater, and stormwater planning tool for the
next 25 years. A copy of the scope of services is included in Appendix A. The primary tasks for
this Drinking Water Management Plan (DWMP) include:

e An assessment of the existing Drinking Water Supply System and future needs consisting
of descriptions of water sources, treatment facilities, residuals treatment and disposal
practices, distribution and storage systems, and emergency procedures/operations.
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e Analyze existing water usage and patterns and existing water quality concerns. The goal
of the assessment is to project future water demands over a 20-year planning period and
the identification of future water system needs.

Using these assessments, the report will describe and outline alternatives to address the identified

needs including an evaluation of water withdrawal volumes, and source management.

In addition, the alternatives evaluation will address the Administrative Consent Order (ACO)

issued by MassDEP regarding the exceedance of the disinfection by-product regulations.

1. Review current operations regarding distribution system tank water levels, set-points for

booster pumps and other operating conditions that might be influencing water age.

2. Perform a water age analysis using the Town’s computerized hydraulic model to test

operational changes that could reduce water age.

3. Summarize asset management findings regarding proper sizing of infrastructure in the

south end of the water distribution system.

In future years the Town will continue its efforts to evaluate, update, and improve its water
resources infrastructure to remain in compliance with regulatory requirements and meet the

community’s municipal services expectations.
1.3 REVIEW OF PRIOR PLANNING EFFORTS

The Town had last prepared a Water System Master Plan in 2003. Since this report, a number of
significant changes have occurred with the Somerset Water System. The Segreganset Pumping
Station was upgraded in 2012; two new water storage tanks at the Hot & Cold Lane were
constructed in 2011-12 replacing the aging steel tank; and miles of water distribution main were

replaced or relined.
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Another significant change is the recent closure of the Brayton Point power generation facility.
The facility was a significant water user, on average approximately 1 MGD, and the loss of this

demand has had a major impact on the water system component evaluations and needs assessment.
14 FUNDING SOURCES

This Drinking Water Management Plan (DWMP), as part of the Integrated Water Resource
Management Plan, is funded 50 percent by the town, while the remaining 50 percent is provided
by the US Economic Development Administration (EDA). This funding was secured through the
Southeastern Regional Planning & Economic Development District (SRPEDD) to assist in dealing
with the impacts faced by the closure of the Brayton Point power generation facility.

The primary source of funding for drinking water projects is the Massachusetts State Revolving
Fund (SRF) Program. This program provides low interest loans to communities to fund qualified
projects. The Town is funding the IWRMP with Town and EDA resources, but intends to fund
future upgrades to the drinking water system utilizing SRF loan funding.

The Drinking Water Program provides low-cost financing to communities to improve water supply
infrastructure, enhance drinking water safety, and to help community public water suppliers

comply with federal and state drinking water requirements.

The goal of the program is to protect public health and strengthen compliance with drinking water
requirements, while addressing the Commonwealth's drinking water needs by making projects
more affordable.

Another source of funding is the Water Infrastructure Finance and Innovation Act (WIFIA)
Program. The Water Infrastructure Finance and Innovation Act of 2014 (WIFIA) established the
WIFIA program, a federal credit program administered by EPA for eligible water and wastewater
infrastructure projects. The WIFIA program accelerates investment in our nation’s water
infrastructure by providing long-term, low-cost supplemental loans for regionally and nationally
significant projects. WIFIA works separately from, but in coordination with, the State Revolving

Fund (SRF) programs to provide subsidized financing for large dollar-value projects.
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1.4.1 Grants

The Drinking Water Supply Protection (DWSP) grant program provides financial assistance to
public water systems and municipal water departments for the purchase of land or interests in land
for the following purposes: 1) protection of existing DEP-approved public drinking water supplies;
2) protection of planned future public drinking water supplies; or 3) groundwater recharge. It is a
reimbursement program whereby the community allocates and spends the funds to eventually be

reimbursed by the program.

The Statewide Water Management Act Grant program is designed to assist eligible public water
suppliers and municipalities with Water Management Act permits by providing funds for planning
assistance, demand management, and withdrawal impact mitigation projects in local communities.

MassDEP indicates that the focus of these grants will be for:

¢ Planning projects for specific watersheds or sub-watersheds to identify implementation

projects to improve ecological conditions;

e Conservation projects aimed to reduce the demand for water within a municipality or a

watershed, such as rate studies or drought resiliency planning; and

e Withdrawal mitigation projects that address the following: improve or increase instream
flow, wastewater projects that keep water local, stormwater management projects that
improve recharge, reduce impervious cover and/or improve water quality, water supply
operational improvements, habitat improvement, demand management, reduction of
wastewater inflow and infiltration, and other projects that can be demonstrated to

mitigate the impacts of water withdrawals.

These grants require a 20 percent funding match from the local community.

A new source of potential funding is the Municipal Vulnerability Preparedness (MVP) Program
Grant. The MVP grant provides support for cities and towns in Massachusetts to begin the process
of planning for climate change resiliency and implementing priority projects. The state awards
communities with funding to complete vulnerability assessments and develop action-oriented

resiliency plans. The program helps communities to:
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o Define extreme weather and natural and climate related hazards

e Understand how their community may be impacted by climate change with a
Massachusetts specific climate change clearinghouse with the latest science and data

o Identify existing and future vulnerabilities and strengths
e Develop and prioritize actions for the community
« Identify opportunities to take action to reduce risk and build resilience

o Implement key actions identified through the planning process
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SECTION 2

EXISTING DRINKING WATER SYSTEM

2.1 WATER SUPPLY AND INTERCONNECTIONS

The original Town of Somerset water supply consisted of several wells located in Dighton. In the
1950's, the Town had to find alternative sources of drinking water because of elevated levels of
iron. The Town met their water demands by laying a 12-inch diameter pipeline across the Taunton
River in 1958 to purchase water from the City of Fall River while plans for the construction of a
dam for impounding surface water, as well as a filtration plant for treating the new surface water
supply were developed. A dam and collecting reservoir on the Labor-in-Vain Creek were
constructed in 1965. This reservoir was designated the Somerset Reservoir. Purchasing water
from Fall River ceased, however, the Town still maintains a connection which gives the Town the

option to purchase water if the need arises.

The Town of Somerset's raw water supply includes a diversion structure and pumping station on
the Segreganset River, an intake structure at the surface water reservoir (Somerset Reservoir) and
a gravel-packed well (Dighton Well No. 2) which also serves approximately 80 service
connections in Dighton. These facilities are shown in Figure 2.1.

In accordance with the Water Withdrawal Permit (attached in Appendix B) issued by the
Massachusetts Department of Environmental Protection (MassDEP), the Town is currently
authorized to withdraw 3.82 million gallons per day (MGD) on average from all three sources.
The well source is not to exceed 0.58 MGD. In addition to the 3.82 MGD, MassDEP has granted
incremental increases in withdrawal to 3.92 MGD for 2020 to 2024 and 4.02 MGD for 2025 to
2029.
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2.1.1  Segreganset River and Pump Station

The Segreganset River is a significant source of supply for the Town of Somerset. The diversion
structure and pumping station on the Segreganset River in Dighton were constructed in 1963 and
rehabilitated and upgraded in 2012. The Segreganset River has a watershed area of 10.6 square
miles and water from the river is pumped to the Somerset Reservoir for storage prior to treatment

at the filtration plant.

The pump station includes two vertically mounted
end-suction centrifugal pumps each with a capacity
of 11 MGD. While pumping in parallel the two
pumps can produce approximately 15 MGD. Data on

the pumps are presented in Table 2-1.

TABLE 2-1
SEGREGANSET RIVER TRANSFER PUMP DESIGN PARAMETERS
Number of Units: 2
Type: Centrifugal
Pump Manufacturer: Allis Chalmers
Pump Model: 10x10x21, Type NSW
Pump Speed (rpm): 1190
Design Flow Rate (each unit): | 5200 gpm
Design TDH (feet): 105
Year Installed — Pump: 2012*
Motor Manufacturer: WEG
Motor Model: 20012073GR447/9TD
Motor Horsepower (HP): 200
Volt/Phase/Cycle: 460/3/60
Motor Speed (rpm): 1185
Year Installed — Motor: 2012*

*The pumps were rebuilt and rebalanced in 2012. New motors were provided in 2012
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These pumps are utilized to transfer water from the Segreganset River to the Somerset Reservoir
through approximately 19,000 feet of a 30-inch diameter raw water transmission main constructed
of reinforced concrete pressure pipe. The current condition of this pipeline is not certain and needs
assessment. Pipeline assessment options for this transmission main are further discussed in Section
5. The Segreganset River is used for supplemental supply primarily during the colder months, from

November to June. There is no emergency source of power at this transfer station.

The monthly total water transferred during 2014-2018 from the Segreganset River to the Somerset

Reservoir are listed in Table 2-2.

TABLE 2-2
SEGREGANSET RIVER PUMP STATION TRANSFER VOLUMES

2014 2015 2016 2017 2018
Month (MG) (MG) (MG) (MG) (MG)
January 93.71 57.60 77.00 | 194.40 -
February 134.28 0.00 117.00 | 166.40 | 61.20
March 13.00 | 179.10 | 174.90 | 121.60 -
April 104.01 | 192.00 | 128.50 | 97.30 -
May 51.84 19.20 57.60 - -
June - - - - -
July - - - - -
August - - - - -
September - - - - -
October - - - - -
November - - 4.80 - -
December - 5.60 49.50 - -
TOTALS: 396.84 | 453.50 | 609.30 | 579.70 | 61.20

2.1.1.1 Observations and Assessment

The Segreganset Pump Station was rehabilitated and upgraded in 2012. The pumps were rebuilt,
rebalanced and repainted. The pump motors were replaced with new energy efficient motors. The
entire electrical distribution system, motor control center (MCC), lighting and ancillary electrical
systems were replaced. Areas of the brick exterior of the building were repointed. The interior

walls of the station were repainted. The new components installed in this facility have an expected
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service life of 25 years. The refurbished pump has an expected service life of 20 years. The only
component of this building that may need to be considered for capital improvements within the
next 20-years is the roof. Other potential capital improvements include replacement of the

perimeter fence and security improvements.

The transfer volume accounted for approximately 35% to 55% of the water treated at the Somerset
WTP between 2014 and 2017, however in 2018 it accounted for slightly less than 10%.

2.1.2 Somerset Reservoir and Water Treatment Plant

The Somerset Reservoir serves as the surface water supply source for water transferred from the
Segreganset River. The reservoir has a holding capacity of approximately 1.4 billion gallons and
a watershed area of about 1.5 square miles. The combined safe yield of the Somerset Reservoir
and the Segreganset Transfer Station was determined to be 5 MGD (based upon the analysis
conducted in 1988 by H>O Engineering Consulting Associates, Inc.). The study suggested that an
increase in safe yield of 1 MGD could be achieved if the elevation of the impoundment were
increased and the pumping capacity was increased. These suggested modifications have to-date

not been implemented.

Water from the Somerset Reservoir is drawn into the water treatment plant (WTP) located just to
the southeast of the reservoir through an intake structure. The intake is a tower and bridge structure
that was incorporated with the dam construction. The intake consists of a series of five sluice
gates; three inlet and two outlet. There is a low-level intake gate at a depth of approximately 38-
feet, a middle-level intake gate at a depth of approximately 21-feet, and a high-level intake gate at
a depth of approximately 6-feet. There is a single outlet gate in the structure at a depth of 38-feet
that feeds the WTP, and a second gate at a depth of 38-feet that discharges to the Labor-in-vain
Brook which is used as a low-level outlet.

In the spring of 2018, the low-level outlet gate failed during a routine release of water from the
dam. Emergency repairs were initiated, and the low-level outlet gate and the mid-level intake gate
were replaced. A temporary plate was installed on the lower intake to prevent water entering the
structure during repairs. This plate remains installed until the remaining sluice gates are also

replaced. The stem for the high-level intake gate was also removed, and the gate presently acts as

14110A - DWMP 2-5 Wright-Pierce




a plate as it cannot be operated. No repairs were made to the WTP inlet gate. Replacing the sluice
gates is high priority and is part of the proposed capital improvements plan.

The treatment plant was originally placed online in 1968 with a capacity of 4 MGD using
conventional flocculation, sedimentation and shallow-bed rapid sand filtration. In 1994, a new 6
MGD packaged Microfloc® Treatment Facility was constructed adjacent to the existing WTP to
replace the conventional plant.

Chemical treatment at the facility includes the option of preoxidation of the raw water with
potassium permanganate. The water is then treated with polyaluminum chloride followed by a
cationic polymer for coagulation. The water then passes through the filtration process, which
consists of three (3) 2 MGD capacity upflow clarification and filtration modules housed in a pre-
engineered metal structure. The water is then injected with polyphosphate for corrosion control
and disinfected with sodium hypochlorite as it enters clearwell 1. The water is injected with sodium
fluoride for dental hygiene as it flows into clearwell 2. The two (2) clearwells are needed to meet
the disinfection CT requirements of the Surface Water Treatment Rule. Disinfected and fluoridated
water is then pumped to the distribution system. Prior to leaving the treatment plant, the addition

of sodium hydroxide is applied for finish water pH adjustment.

TABLE 2-3
SOMERSET RESERVOIR RAW WATER VOLUMES

Month 2014 2015 2016 2017 2018

(MG) (MG) (MG) (MG) (MG)
January 91.827 89.47 89.574 | 108.702 | 60.643
February 85.969 91.794 84.09 82.451 | 52.851

March 107.079 92.91 70.983 | 83.534 | 52.32
April 89.586 78.322 70.491 70.619 | 50.692
May 83.993 91.622 70.099 75.426 | 59.684
June 96.304 81.358 94.002 80.679 | 69.606
July 111.292 98.54 117.797 | 69.44 | 80.275

August 101.02 92.482 107.724 | 67.189 73.9
September 95.001 87.575 80.3 51.773 | 62.788
October 75.4 88.881 73.599 55.85 | 55.554
November 80.105 81.283 65.6 53.904 | 55.886
December 87.839 91.831 84.78 53.954 | 72.264
TOTALS: |1,105.415| 1,066.068 | 1,009.039 | 853.521 | 746.463
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2.1.2.1 Observations and Assessment

The safe yield of the facility was last analyzed in 1996. Given the recent concerns with changes
in the global environment, a reassessment of the safe yield for this water system should be
performed. The dam is currently being assessed under a separate project. The intake structure for
the WTP was inspected in May 2018. The middle intake gate and operator was removed and
replaced. The high and low gates and operators were removed and plated in May 2018. The gate
that discharges to the Labor-in-vain Brook was also removed and replaced. Replacing the three
remaining original sluice gates is high priority and is part of the proposed capital improvements
plan.

2.1.3 FJM Well No. 2

The third source of supply used by the Town
of Somerset is the Gravel Packed Well No. 2
located in Dighton. This well was
constructed in 1952 and has a safe yield of
0.58 MGD. The well is 12-inch diameter and
38-feet deep.

In 1996, the Town conducted upgrades to the
Dighton Well facility which included

redevelopment of the well and replacement

of the well pump in kind. Due to issues encountered during the redevelopment of the well, the well
facility was subsequently replaced in 2002 to rehabilitate the facility to proper condition. The 2002
replacement included the demolition of the existing structure and everything inside except for the
well. The facility was replaced with a building that included a new well pump and motor for the
existing well, a chemical storage room for sodium hydroxide, the installation of the UV
disinfection unit, and a standby generator for back up power. In 2017, the well pump was replaced,
and the well was cleaned through surging. In 2018, upgrades to the liquid chemical feed systems

were completed.
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This well supply is disinfected through a UV unit, and is then treated with sodium hydroxide for
pH adjustment and sodium fluoride for dental hygiene. The water is then pumped directly to the
distribution system through approximately 3.5 miles of 12-inch transmission line until it arrives in
Somerset on County Street (Route 138). The well water primarily serves the north end and village
area in the northeast section of the Town in addition to approximately 80 service connections
within Dighton.

There is a propane fired standby generator that provides back up power to the well facility during

a power outage. Propane is stored onsite of the facility in 2 -1,000-gallon storage tanks.

The well pump and well design parameters are listed in Table 2-4.

TABLE 2-4
WELL AND WELL PUMP DESIGN PARAMETERS

Number of Units: 1

Type: Vertical Turbine
Pump Manufacturer: Goulds
Pump Model:

Design Flow Rate (each unit): | 400 GPM
Design TDH (feet): 287
Stages 8

Pump Speed (rpm):

Year Installed — Pump: 2017
Motor Manufacturer:

Motor Model:

Motor Horsepower (HP): 40
Volt/Phase/Cycle: 460/3/60
Motor Speed (rpm): 1770
Year Installed — Motor:

Well Diameter (in) 12

Well Depth (ft) 38
Specific Capacity (gpm/ft) 39.6
Year Installed — Well: 1952

The well is capable of producing approximately 400 gpm, although it is currently run at a constant
flow rate of approximately 200 gpm through throttling of valves within the facility to create

backpressure. There is a VFD installed at the facility to drive the well pump that was repaired at
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the end of 2018. The well operates continuously to supply the north end and village area of the
Town. The well previously pumped water to the Richmond Hill Tank, but since it has been taken
offline the water is pumped directly into the distribution system with no storage.

Table 2-5 presents the total volume of water pumped from this well on a monthly basis from 2014
—-2018.

TABLE 2-5
FIM WELL #2 (DIGHTON WELL) VOLUMES

Month 2014 2015 2016 2017 2018
(MG) (MG) (MG) (MG) (MG)

January 7.471 8.947 9.23 9.22 9.239
February 6.556 7.8 8.662 8.202 8.359
March 7.222 8.998 9.177 8.887 9.403
April 7.223 9.135 9.373 9.133 8.811
May 7.15 9.34 9.94 9.675 8.608
June 6.648 8.817 9.444 2.399 8.322
July 6.412 9.653 9.218 9.799 8.702
August 6.836 9.985 9.279 9.497 8.828
September 8.28 9.341 9.041 9.119 8.761
October 9.247 9.305 9.079 9.422 8.964
November 9.269 9.019 8.882 8.872 2.457

December 9.395 9.151 9.27 9.11 0.00
TOTALS: 91.709 | 109.491 | 110.595 | 103.335 | 90.454

2.1.3.1 Observations and Assessment

While the well is original (constructed in 1952), the facility and all of the components within it
was constructed in 2002. The well pump and some of the chemical feed equipment were upgraded
in 2018. The well has been providing around 9 MG/month, which historically has been
approximately 9-10% of the total system water demand. However, in 2017, the well has
contributed over 13% of the system demand as a result of the elimination of the Brayton Point
demand. No capital improvements for this facility are anticipated within the next 20-years.

214 Interconnections

The Town of Somerset is bordered by the Town of Dighton to the north, the Town of Swansea to
the west, Mount Hope Bay to the South and the City of Fall River (across the Taunton River) to
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the east. There is an 8” interconnection with Dighton Water District on Chase Street near Route
138. There is a 6” interconnection with the Swansea Water District on Buffington Street. This
interconnection has not been used. There is also a 12-inch diameter interconnection placed on the
bottom of the Taunton River with the City of Fall River south of the old Route 6 bridge. This
interconnection has not been used since 1994 during startup of the WTP upgrades.

2.1.4.1 Observations and Assessment

While not generally needed, the interconnections with both Swansea and Fall River should be
maintained for emergency situations. The water main connecting to Fall River is over 50-years

old and should be inspected to determine its condition.
2.1.5 Private Wells

The majority of residents within the Town of Somerset are provided water through the Town’s
public water system. Although access to water is available on nearly every street, it is possible that
there are still some homes that are served through private wells. Private wells are regulated through
the Town’s Board of Health (BOH) and may be installed for drinking water or irrigation uses. The
BOH does not keep an active database on wells within the town. The most recent inventory of
private wells was taken in 2002, which summarized the location of known private wells to the
BOH. In total the BOH identified 17 private wells, 5 of which were identified for irrigation use,
the other 12 were not specified. Reference Appendix C for a full list of the identified addresses

with private wells.

2.1.5.1 Observations and Assessment

All the private wells on the list are in areas that are currently serviced by the public water system.
2.2 WATER TREATMENT

2.2.1  Raw Water Pumping

The WTF is supplied by the surface water source known as the Somerset Reservoir, through a
screened intake structure. This reservoir is a 1.4-billion-gallon reservoir constructed in 1965. It
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was constructed to store water and equalize flows pumped from the Town's primary source of

water, the Segreganset River in Dighton, MA.

Raw water flows by gravity from the Somerset Reservoir to the filter building where treatment
begins. The first step in the process is Raw Water pumping. Two raw water pumps are available
in the filter building for use if reservoir levels drop too low. The raw water pumps start only if the
reservoir levels drop below the HGL of the Microfloc® filter which is 35 feet National Geodetic
Vertical Datum (NGVD). The pumps rarely, if ever, operate as raw water is typically able to enter
the filtration units by gravity. The design parameters for the raw water pumps are summarized in
Table 2-6:

TABLE 2-6
RAW WATER PUMP DESIGN PARAMETERS
Number of Units: 2
Type: Horizontal Centrifugal
Pump Manufacturer: Peerless Pumps
Pump Model:
Design Flow Rate (each unit): | 2,100 gpm
Design TDH (feet): 22
Speed (rpm): 860
Year Installed — Pump: 1994
Motor Manufacturer: U.S. Motors
Motor Model: 678124
Motor Horsepower (HP): 20
Volt/Phase/Cycle: 460/3/60
Speed (rpm): 880
Year Installed — Motor: 1994

2.2.1.1 Observations and Assessments

The raw water pumps were installed as part of the 1994 system upgrade. The pumps have minimal
wear and are not frequently used. It is likely that any upgrade to this facility would retain the
existing pumps. There are no modifications necessary for the raw water pumping systems at this
time. Raw water process piping shows signs of external corrosion. It is recommended that the

piping surface be recoated with paint to remove and reduce additional superficial corrosion.
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2.2.2 Chemical Pre-Treatment

Chemical pre-treatment for oxidation and coagulation is performed in the raw water process piping
prior to the Microfloc® system. The facility has the ability to pre-treat with potassium
permanganate (KMnOQ.) intended for oxidation of iron, manganese, and color. The chemical is
injected upstream of the raw water pumps in a buried vault near the dam. This location provides
additional oxidation contact time. In 2002, modifications were made to the potassium
permanganate and sodium hydroxide pre-treatment systems that included the installation of
diffusers for both chemicals within the intake structure at the dam. These diffusers were cut and

capped during the emergency repair of the intake structure in May 2018.

Potassium permanganate is no longer utilized due to inadequate detention time for effective
oxidation and problems experienced with the clarifier media not working properly from
manganese accumulation. The 2003 FST study reported that the buoyant clarifier media was

accumulating manganese increasing media density causing the media to lose buoyancy.

After oxidation, the raw water is injected with a polyaluminum chloride (PACI)/cationic polymer
(blended coagulant; Ultrion 8157) prior to a static mixer located inside the treatment facility.
Following static mixing, the water is injected with a non-ionic polymer (Nalco 8170) prior to
entering the Microfloc® system. Non-ionic polymer is a long-chain molecule that can degrade if

subjected to intense mixing.

The facility has provisions to inject sodium hydroxide (NaOH) for pH adjustment in the raw water,
but it has never been used. A carbon dioxide system was installed in the filter building after the
1994 upgrade, however it is also unused. The original intent of this system was to add alkalinity
to the raw water with the addition of carbonic acid through a diffuser located in a buried vault near
the dam, to improve buffering capacity and stabilize treatment chemistry. The design parameters
for the pre-treatment chemicals are summarized in Table 2-7.

Chemical feed systems for sodium hydroxide and PACL/cationic polymer coagulant are located
in the chemical room. The chemical feed system for potassium permanganate is located in the
filter building. The PACL/cationic polymer coagulant system is a liquid feed system. The feed
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system has two 200-gallon day tanks and metering pumps located in the original treatment
building. Two 4,500-gallon PACI bulk fiberglass storage tanks are located in a containment area
within the open chemical room. A fill station is located on the north side of the building for bulk
liquid chemical deliveries.

The non-ionic polymer system is a liquid feed system located in the filter building. The system
includes a single 275-gallon mixing tank and two positive displacement chemical metering pumps.
The nonionic polymer solution is mixed by operators, by adding 5 gallons of dry chemical to 50
gallons of water and mixing with an electric mixer installed within the 275-gallon mixing tank. A

summary of the pre-treatment chemical equipment is provided in Table 2-7.

TABLE 2-7
PRE-TREATMENT CHEMICAL FEED EQUIPMENT
Potassium Permanganate
Location: Filter Room
Number/Type of Metering Pumps: 2 - Milton Roy Series A
Chemical Storage: 1 — 100-gallon mixing tank
PACI/Cationic Polymer Coagulant (Ultrion 8157)
Location: Chemical Room
Number/Type of Metering Pumps: 2 - Milton Roy Series A
Number/Type of Transfer Pumps: 1 - Sethco
Design Flow Feed Rate: 20 gph
Chemical Storage: 2 - 4,500-gallon fiberglass tanks
Number and Size of Day Tanks: 2 - 200 gallons each
Non-lonic Polymer (Nalco 8170)
Location: Filter Room
Number/Type of Metering Pumps: 2 - Liquid Metronics, Inc. (LMI)
Design Flow Feed Rate: 10 gph @ 80 psi
Chemical Storage: 1 - 275-gallon mixing tank

2.2.2.1 Observations and Assessment

Existing chemical feed process piping, feed pumps also appear to be original to 1994 construction
and are nearing the end of their useful life. These chemical feed pumps will likely need to be
replaced within the planning period. The remaining pretreatment equipment including the raw
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water pumps, permanganate feed and carbon dioxide systems are not routinely used. It is

recommended that unused chemical systems be disconnected and/or removed.
2.2.3  Clarification and Filtration

Following pre-treatment, water flows to three (3) Microfloc Trident® treatment trains. This system
performs clarification and filtration in a single welded steel tank that is separated into two
chambers. The tanks are supported on a concrete pad to elevate the tanks for piping located above
the floor slab. The upflow clarifier uses buoyant media retained by a screen as the first step in the
process. The proprietary name of this process is the Adsorption Clarifier™. Raw water from the
reservoir has sufficient pressure to flow up through the clarifier, and down through the filters by
gravity. Water enters the base of the clarifier, flows through the buoyant media before flowing
into a collection trough to the filters. Run time is used to trigger the cleaning cycles that flush the
clarifier with raw water. The Adsorption Clarifiers™ are upflow models using a 2.4 to 2.8 mm
effective size polyethylene media. Each clarification-filtration vessel is rated for 2.0 MGD. The
nominal plant capacity for the three units is 6.0 MGD, the clarifier and filter design parameters are

summarized below in Table 2-8.

The filters are equipped with filter-to-waste provisions. After a filter backwash event, filtered
water is directed to a tank below the floor slab to collect the diverted water. Filter-to-waste pumps
located in the filter building recycle supernatant from this tank to the head of the plant for

treatment. Solids from this tank are periodically removed.
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TABLE 2-8
TRIDENT® PACKAGE TREATMENT SYSTEM DESIGN PARAMETERS*

Model

1% TR-840A**

Trident Design Flow:

6.0 MGD (4,200 gpm)

Number of Units 3

Vessel Dimensions: 11’-11” wide x 39°-10” long
Clarifier Surface Area: 140 ft?

Adsorption Clarifier Loading Rate: 10 gpm/ft?

Adsorption Clarifier Water Flush Rate: 1,400 gpm

Adsorption Clarifier Air Flush Rate: 475 scfm

Adsorption Clarifier Media:

2.4-2.8 mm effective size polyethylene

Filter Area:

280 ft2 per unit

Filter Loading Rate:

5 gpm/ft?

Filter Media (Effective Size/Depth):

30-inches total

Anthracite Coal

1.0to 1.1 mm / 18-inches

Silica Sand

0.35 to 0.45 mm / 9-inches

High Density Sand

0.18 to 0.28 mm / 3-inches

Backwash Method: Air & Water
Low Rate Backwash Water Loading Rate: 5 gpm/ft2
Low Rate Backwash Water Flow Rate: 1,400 gpm
High Rate Backwash Water Loading Rate: 15 gpm/ft?
High Rate Backwash Water Flow Rate: 4,200 gpm
Backwash Duration: 7 min

Drain down Time | 12 min
Airwash Loading Rate: 3.4 scfm/ft?
Airwash Flow Rate: 950 scfm
Air Scour: 475 scfm at 5 psi
Air Scour Blower Motor: 40 HP
Valve Actuation: Electric

*Design Criteria from Water Treatment Facility Operation and Maintenance Manual
**Manufacturer’s standard Model TR-840A consists of two vessels, so the three vessels are 1 ¥z units.
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The filtration units have a nominal design capacity of 6.0 MGD. Each unit is a multi-media filter
with a total depth of 30-inches consisting of anthracite coal, silica sand and high-density sand.
Each filter is designed for a loading rate of 5 gpm/sf, for a flow rate of 2.0 MGD. Sample pumps
draw water from each filter to monitor turbidity. An additional sample pump draws water from

the clearwell to monitor for combined filter turbidity and pH.

Clarifiers are backwashed approximately every 6 hours and filters are backwashed approximately
every 12-24 hours (24 hours is fairly normal). The system includes two backwash pumps and two
air blowers located in the filter building. The air blowers are used to provide air scour for clarifier
flushing as well as filter backwashing. The blowers are located on the floor in the open space of
the filter building.

Backwash supply water is pumped from the 1994 clearwell via one of the two dedicated vertical
turbine backwash pumps, also located in the filter building. After each backwash event, washwater
flows by gravity to a holding tank before being pumped to the lagoon system. All large diameter
waste lines are embedded in concrete below the finished floor. The filter process pumps have
operating parameters listed in Table 2-9:

TABLE 2-9
FILTER PROCESS PUMPS

Pump Name Filter-to-Waste Backwash Pump Sample Pump
Number of Pumps 2 2 4
Type Vertical Turbine Vertical Turbine | Horizontal Centrifugal
Manufacturer Dempster Industries | Dempster Industries MTH Pumps
HP 3.0 60 1.5
Capacity (GPM) 80 5,000 5
TDH (FT) 60 33 35
Speed (RPM) 1,770 870 1,800
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2.2.3.1 Observations and Assessment

The existing filter piping, meters, bolts and valves were noted to be corroded, likely a result of the
high moisture and humidity in the filter building. The base plates of the treatment tanks show
signs of significant corrosion. The steel plates are delaminating. These tanks may need to be
replaced. The Town is refreshing the media and replacing the air piping within the clarifiers and
inspecting the interior of the treatment tanks (winter 2019).

The manufacturer recommended operating the filtration units at a minimum flow of 1.0 MGD to
meet water quality objectives. However, records show that during low flow periods, operators
often run two filters at 0.5 MGD each. With the reduced flow demand with the shut-down of the
Brayton Point power generation facility operated by Dygeny, these low flows will likely be more
common. It is recommended that operations be adjusted to maintain a minimum flow rate of 1.0
MGD per treatment unit. Standard practice is to operate only two units with one unit on stand-by
at the lower flow rates.

Backwash pumps, filter to waste pumps, and air blowers are original to the 1994 upgrade and
appear to be in fair condition. The blowers are centrifugal blowers located on the main floor of
the filter building. This equipment does not have sound protection and likely violates current
OSHA standards. This equipment should be located in a protected room with sound attenuation.
The blowers are reported to work properly and have been reliable over the years. However, these
systems are near the end of their useful life and will need replacement or rehabilitation within the
planning period.

2.2.4  Chlorine Feed System

Post-filtration chemical treatment includes the addition of sodium hypochlorite for disinfection,
sodium fluoride for dental hygiene, sodium hydroxide for pH adjustment, and phosphate for
corrosion control and sequestration of iron and manganese. Additionally, at the time of the 2003
FST report, an ammonium sulfate solution chemical feed system was installed in the chemical
storage room if future chloramination was needed to control disinfection by-products. This system

has never been used.
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EPA’s Surface Water Treatment Rule (SWTR), requires all surface water treatment sources to
provide disinfection contact time to inactivate Giardia and viruses. The MassDEP requires a 3-
log (99.9 percent) inactivation profile for Giardia and a 4-log viral inactivation. The Microfloc®
system receives a 2-log Giardia inactivation credit from MassDEP. The remaining 1-log
inactivation credit is provided by disinfection. The 4-log viral credit is provided by disinfection.

The sodium hypochlorite system includes metering pumps, two 905-gallon High Density
Polyethylene (HDPE) bulk storage tanks, a transfer pump and a day tank. The bulk tanks and
transfer pump are located in a dedicated room constructed within the chemical room in the original
building. The day tank and metering pumps are located in a dedicated room constructed around
the former sodium hydroxide chemical containment area within the filter building. Sodium
hypochlorite is injected into the water on the 20” finished water header on the finished water end

of the filter units.

The sodium hydroxide system is located within the chemical storage building and consists of two
bulk storage tanks, a transfer pump, day tank, and two metering pumps. The post-filtration
chemical feed equipment is summarized in Table 2-10.

2.2.4.1 Observations and Assessment

The chlorine feed and sodium hydroxide systems were upgraded in 2017 and has an expected
service life of 20 years. These systems will not need to be addressed except for routine
maintenance for many years. The fluoride and phosphate equipment are in poor condition and
should be replaced within the next 5-years.
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TABLE 2-10
POST-FILTRATION CHEMICAL FEED EQUIPMENT

Sodium Hydroxide

Location:

Chemical Room

Number/Type of Transfer Pumps:

1 — Seal-less Magnetic Drive Centrifugal

Number/Type of Metering Pumps:

2 — Watson-Marlow Qdos 30 Peristaltic

Design Flow Feed Rate:

12 gph @ 100 psi

Number and Size of Bulk Tanks:

2 —1,105-gallon HDPE tanks

Number and Size of Day Tank:

1 — 230-gallon tank

Year Installed: 2017

Condition: Excellent
Sodium Fluoride

Location: Chemical Room

Number/Type of Metering Pumps:

2 — Milton Roy Series A

Design Flow Feed Rate:

2.8 gph

Storage:

110-gallon saturator
6-gallon overflow tank

Year Installed: 1994
Condition: Poor
Polyphosphate

Location: Chemical Room
Design Flow Feed Rate (Maximum): 60 gpd @ 100 psi
Number/Type of Metering Pumps: 2—LMI
Number and Size of Storage/Mixing Tanks: 2 — 150-gallon mixing tanks
Year Installed: 1994
Condition: Poor

Sodium Hypochlorite
Location: Sodium Hypochlorite Room/Chemical

Storage Room

Number/Type of Transfer Pumps:

1 — Seal-less Magnetic Drive Centrifugal

Number/Type of Metering Pumps:

2 — Watson-Marlow Qdos 30 Peristaltic

Design Flow Feed Rate: 7.53 gph

Number and Size of Bulk Storage Tanks: 2 — 905 gallons each
Number and Size of Day Tanks: 1 - 230 gallons
Year Installed: 2017

Condition: Excellent
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2.25 Clearwells

After filtration, the remaining 1-log Giardia inactivation is achieved through disinfection within
the two clearwells. The new clearwell has a nominal capacity of 145,000 gallons. The original
clearwell, located under the old treatment plant, has a nominal capacity of 282,000 gallons. The
two clearwells are connected by a buried 24-inch water main. A theoretical detention time through
the combined clearwells of 102.5 minutes is available at the design flow rate of 6.0 MGD, however
the effective detention time is 44.7 minutes. The design parameters for each clearwell are
summarized below in Table 2-11. In addition to providing disinfection contact time for the filtered
water, the new clearwell also serves as a wash water supply tank for filter backwashing.
TABLE 2-11
CLEARWELL DESIGN PARAMETERS

Original Clearwell (1966) New Clearwell (1994)
Material of Construction Concrete Concrete
L ocation Under Bouli(:dTi;Zatmem UnderFl\i/lltigrrOIEILci)degi]dentC@
Volume/Foot 37,600 gallons/foot 19,300 gallons/foot
Design Water Depth 7.5 feet 7.5 feet
Total Volume 282,000 gallons 145,000 gallons
Baffling Factor 0.3 (unbaffled) 0.7 (baffled)
Based on 6.0 MGD (4,167 gpm)
Theoretical Detention Time 67.7 minutes 34.8 minutes
Effective Detention Time 20.3 minutes 24.4 minutes
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TABLE 2-12
REQUIRED CT AND CHLORINE RESIDUALS

pH 6.5 pH 7.0
Flow Contact Time cT Chlorine cT Chlorine
Available (required) Residual (required) Residual
(MGD) (mins) g Required (mg/L) | ¢4 Required (mg/L)
For Water Temperature @ 0.5°C
6.0 44.7 61 14 77 1.8
55 48.7 61 14 75 1.6
5.0 53.6 60 1.2 74 1.4
4.5 59.5 60 1.2 74 1.4
4.0 66.0 59 1.0 72 1.2
For Water Temperature @ 20° C
6.0 44.7 15 0.4 17 0.4
55 48.7 15 0.4 17 0.4
5.0 53.6 15 0.4 17 0.4
45 59.5 15 0.4 17 0.4
4.0 66.0 15 0.4 17 0.4

*Note: The Chlorine Residual required is significantly lower at higher water temperatures which are observed
in the spring, summer and fall.
2.2.5.1 Observations and Assessment

The 1994 clearwell is in good physical condition. The original clearwell is in fair condition. The
two clearwells operating together provide the contact time needed to meet disinfection CT

requirements. There are no current needs for the clearwell system.
2.2.6  Fluoridation and Corrosion Control

Sodium fluoride is added for dental health and is injected in a diffuser located midway through the

old clearwell. Sodium hydroxide for pH adjustment and polyphosphates are added for corrosion
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control. Polyphosphate is injected in the common filter outlet header prior to discharging into the
new clearwell. Sodium hydroxide is injected at the end of the old clearwell before water enters
the finished water pump chamber. Both the sodium fluoride and polyphosphate systems are
located in the smaller chemical storage room of the original facility. The sodium fluoride system
includes a saturator and metering pumps. The polyphosphate feed system includes a batch solution
tank, and metering pumps. Chemical deliveries for both chemicals are located on the western side
of the treatment facility.

2.2.6.1 Observations and Assessment

The sodium fluoride system was installed in 1994 and is in poor condition and should be replaced
within 5-years. The fluoride solution is injected into the channel as the filtered water enters the
original clearwell. A buildup of sodium fluoride precipitate has been observed in the
channel/clearwell. Further evaluation is needed to determine the best solution to correcting this
issue and may include adding a mechanical mixer to the channel, using tempered water for

batching the sodium fluoride or replacing the feed equipment entirely.

The sodium hydroxide system was upgraded in 2017 and has an expected service life of 20 years.
This system will not need to be addressed except for routine maintenance for many years.

The phosphate system was installed in 1994, is in poor condition and should be replaced within 5-
years.

2.2.7  Finished Water Pumps

Finished water is pumped to the distribution system with three high service vertical turbine pumps
located in the pump room. These pumps were installed in 1994. All three pumps are equipped
with Variable Frequency Drives (VFDs). Pump speed is selected manually based on anticipated
daily demands within the system and water levels in the Hot and Cold Lane tanks. The operating
parameters for the finished water pumps are listed in Table 2-13.
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TABLE 2-13
FINISHED WATER PUMPS

Pump Name Fin_ished W_ater
(High Service)
Number of Pumps 3
Type Vertical Turbine
Manufacturer Dempster Industries
HP 250
Design Capacity (gpm) 2,400
Design TDH (ft) 295
Year Installed: 1994
Condition: Fair

2.2.7.1 Observations and Assessment

Operators did report issues with the polyphosphate feed system. There is currently no way to
measure the amount of polyphosphate being added into the clearwell and access to the injection
point is limited. The polyphosphate chemical injection line was replaced and relocated to the filter
outlet piping as part of the sodium hypochlorite conversion project in 2017.

Operators did not indicate any known structural issues with the physical condition of the clearwell,
but cosmetic and surface repairs are most certainly a need in a facility of this age. A target chlorine
residual of approximately 1.0 mg/L is typically maintained within the clearwell to maintain
compliance with the SWTR requirements at the current and future flow rates. As indicated in Table
2-12, a higher chlorine residual will need to be maintained during worst case winter conditions.
As indicated, the effective contact time available in the clearwells is adequate given the target

chlorine residuals.

The facility’s original sedimentation basins have been abandoned since the 1994 upgrade. Two

flocculation and two sedimentation basins are located beneath the administrative and shop areas
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of the plant. Operators report water and residuals are present in the bottom of the tanks.
Aluminum-based sludge is acidic, so the condition of the underlying concrete surface in the basins
IS suspect. Attempts have been made by staff to remove the water and residuals; however,
foundation and masonry cracks appeared within the administrative area when a cleaning was last
attempted. The remaining water may cause corrosion issues from potentially corrosive gas and

high moisture in the basins.

The finished water pumps were last upgraded in 1994 as part of the plant upgrade. Due to the age
of these pumps, it is likely they will need rehabilitation within the planning period including but
not limited to replacement of the motor, seals and impellers. Possible revisions to the pump
discharge head may also be needed. The total discharge of the two finished water pumps running
concurrently at 100% speed would only be approximately 5.5 MGD. It was recommended that
the two finished water pumps be replaced. The pumps have been well maintained over the years
and provided good, reliable service, however at over 20 years of age, a major rehabilitation of all

3 pumps is recommended.
2.2.8  Residuals and Disposal

Washwater waste from the treatment process is discharged by gravity into one of three lagoons,
selected by operators by manual positioning of a buried gate valve. After entering the lagoons,
solids are accumulated as water filters through the underlying sand layers or by decanting at the
outlet weir. From a gate structure, decanted water flows to the washwater recovery pumping
station. The station is located below grade consisting of a concrete wetwell with solids handling
pumps and a metering vault. The concrete wetwell contains two residuals centrifugal pumps, one
active and one standby, located on slide rail assemblies. The wetwell and pumps were not
inspected for this analysis. The original residuals handling system was designed to allow
washwater to be recycled to the head of the plant. The current system pumps residuals directly to
the Somerset sewer system. The washwater pumps have the operating parameters listed in Table
2-14.
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TABLE 2-14
WASHWATER RESIDUALS PUMPS

Pump Name Washwater Residuals Pumps
Number of Pumps 2
Manufacturer Ebara
Type Submersible Centrifugal
Model 80DLFUG5.54
HP 7.5
Capacity (gpm) 165
TDH (ft) 50
Year Installed: 1994
Condition Poor

2.2.8.1 Observations and Assessment

The Town did not note any current problems with the lagoons or sludge removal process
equipment. It is recommended that all vegetation be removed, and the lagoons be cleaned to restore
functionality (one of the lagoons was cleaned in the spring of 2018). Redundancy is available for
the solids handling system via a second washwater recovery pump. The existing washwater
recovery pumps are assumed to be in good working order, however as they are not intended to be
running daily and were designed for periodic use only, it is likely they are past their useable service
life and will likely need to be replaced within the planning period.

2.3 WATER DISTRIBUTION STORAGE

The Somerset Water system consists of three active water distribution storage tanks and one
inactive storage tank. The active tanks include the two storage tanks on Hot and Cold Lane and
the standpipe located on Read Street. The Richmond Hill Standpipe has been inactive since 2012.
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The Hot & Cold Lane Tanks were constructed in 2012. The Read Street Tank was constructed in

1998.

The tank information is presented in Table 2-15.

TABLE 2-15
STORAGE FACILITIES
Storage Date StToOrtsg;e Tank Tank Base Overflow
Facility | Constructed | Capacity Diameter Height Elevation | Elevation
(Feet) (Feet) (Feet) (Feet)
(MG)
Hot and
Cold Lane- 2012 3.0 82 7.7 178 255.7
East Tank
Hot and
Cold Lane
_ West 2012 3.0 82 77.7 180.5 258.2
Tank
Richmond
Hill 1987 0.36 40 40 207 247
Standpipe
Read
Street 1998 0.64 31 114 187 301
Standpipe

Elevations based on 1988 National Geodetic Vertical Datum (NGVD).

2.3.1

Hot and Cold Lane Tanks

The Hot and Cold Lane Tanks (East and West) were constructed in 2012. The 3.0 million gallon

(MG) pre-stressed concrete water storage tanks are on a lot secured by a chain link fence off Hot

and Cold Lane. Both tanks are equipped with internal overflow structures, ventilation and drains.

The tanks’ overflow and drain lines are both directed to an overflow basin located between the two
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tanks for storage to prevent flooding during an overflow or tank draining event. There is a booster
pumping station located in the same lot as the two
tanks. The tanks serve the low service area of the
distribution system. The tank uses a common
infout to fill and draw from the tank to the low
service area. The tanks are operated between
elevation 235’ — 245" NGVD.

2.3.2 Read Street Tank

The Read Street Water Tank was constructed in
1998. The tank is a 31-foot diameter steel standpipe that provides
0.64 MG of storage. The tank is located on Reed Street in a lot

secured by a chain link fence. The tank is equipped with a welded

steel overflow, a vent, an 8” DI inlet pipe, and a 12” DI outlet pipe.
Presently, the booster pumping station located at the Hot & Cold
Lane Tank site pumps water to the Read Street tank to serve the
high service area of the distribution system. It is reported that the
booster station is not able to fill the tank, and the level within the tank is therefore equal to the
HGL of the Hot and Cold Lane Tanks. The level transmitter communication to the plant is
currently down, so level within the Read Street Tank was not able to be verified during a visit to
the water treatment plant.

2.3.3 Richmond Hill Tank

The Richmond Hill Tank was installed in 1987. The tank is a 40-foot diameter steel standpipe that
provides 0.36 MG of storage. The tank is located on an easement off of EIm Street in the town of
Dighton. The tank is equipped with an overflow, a vent, drain, and a common 12” fill/draw pipe
into the tank. Access to the valving and fill/draw piping is located in a vault south of the tank. The
vault consists of an altitude valve, isolation gate valves, and a bypass to the gate valve, so that the
tank can remain in service if the altitude valve needs to be serviced. The altitude valve is used to
control level within the tank, and prevents the tank from overflowing, as the overflow elevation is
below the operational HGL of the Hot and Cold Lane Tanks. The tank has been offline since 2012,
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when the tank was drained, and the gate valve was closed, and is now reportedly broken closed.
The tank was filled from the Dighton well and served the Richmond Hill service area.

2.3.4  Observations and Assessment

The tanks at Hot & Cold Lane are fairly new and should not require any significant maintenance
or capital improvements for many years. The Read Street Tank will need maintenance to remove
and reapply the coating systems within the next 15-20 years. The Richmond Hill Tank is not
connected to the distribution and should be demolished.

2.4 WATER DISTRIBUTION PUMPING AND PIPING

The distribution piping consists of approximately 95.4 miles of pipe ranging from 2-inch up to 20-inch
diameter, approximately 20 percent of which was installed before 1940. The approximate overall lengths
of each diameter pipe are summarized in Table 2-16. There were approximately 6,752 metered connections

in 2018 and approximately 810 fire hydrants.

TABLE 2-16
WATER MAIN INVENTORY BASED ON PIPE SIZE
Diameter Length

] Percent of Total
(in) (feet)

2 32,671 5.64

6 255,424 44.09

8 145,313 25.08

10 29,685 5.12

12 66,829 11.54

16 26,461 4.57

20 22,955 3.96

Total 579,338 100

The piping in the distribution system varies in age from less than a year to over 70 years old. Table
2-17 presents the length of pipe installed during the specified time period.

The distribution system is comprised of the various materials listed in Table 2-18.
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TABLE 2-17

WATER MAIN INVENTORY BASED ON INSTALLATION DATE

) Length
Year Built Percent of Total
(feet)
1927-1939 113,560 19.60
1940-1949 43,149 7.45
1950-1959 90,554 15.63
1960-1969 141,085 24.35
1970-1979 79,681 13.75
1980-1989 16,013 2.76
1990-1999 27,612 4.77
2000-2009 56,936 9.83
2010-2018 10,748 1.86
Total 579,338 100
TABLE 2-18

WATER MAIN INVENTORY BASED ON PIPE MATERIAL

) . Length
Pipe Material Percent of Total
(feet)
Cast Iron (CI) 322,543 55.67
Cement Lined DI 74,490 12.86
Copper 248 0.04
Galvanized 31,237 5.39
PVC 54,982 9.49
Transite 94,595 16.33
PE 1,243 0.22
Total 579,338 100

The distribution system is segregated into three service areas based on elevation and water source

as depicted in Figure 2-2.
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24.1 Low Service Area

The low service area is the area supplied by the treatment plant. The backbone of the distribution
system consists of approximately 2 miles of 12-inch main in County Street, which runs north and
south through the Town. An additional critical pipeline is the 20-inch water main installed in the
1970's that generally runs in parallel with the main in County Street but follows the
Somerset/Swansea border. This 20-inch water main carries water from the treatment plant
approximately 4 miles to the Hot and Cold Lane Tank located in the southern section of the Town
near the Swansea border. The Hot and Cold Lane tanks generally maintains a hydraulic grade line
(HGL) of about 240 feet NGVD. Although the Hot and Cold Lane tank has an overflow of 255.7
feet the tank level is maintained at a HGL of 240 feet in order to minimize the high operating
pressures along the Taunton River. As a result of the variation in topography, distribution system
pressures range from 25 psi near the storage tank to a range of 130 psi to 110 psi (HGL 313 to
267) near the treatment plant depending upon the demand condition. The highest service elevation
for this zone is 194 in order to ensure the minimum 20 psi water pressure in the distribution system

is maintained.
2.4.1.1 Observations and Assessment

While there are some relatively low pressures in the area surrounding the tanks, and somewhat
excessive pressures in the low-lying areas near the river, the Low Service area generally provides
pressures that are within acceptable limits. The Low Service area is generally meeting the fire
flows recommended for adequate fire protection.

2.4.2  High Service Area and Booster Pumping Station

The high service area is located between Brayton Avenue, Grand Army of the Republic Highway
and Travers Street and is supported by the Read Street storage tank at an operating HGL of 290
feet NGVD. Operating pressures are increased by a booster pump station which is located adjacent
to the Hot and Cold Lane Tank at an elevation of approximately 180. This pump station has two
(2) 420 gpm capacity pumps operated with variable frequency drives, which operate to maintain a
pressure setpoint. This section of Town is isolated from the rest of the distribution system via two

pressure reducing valves (one on Brayton Point Road at Route 6, and one on Read Street at Bertram
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Street), two check valves (one on Lepes Road at Brayton Avenue, and one on Hillside Street at
Brayton Avenue), and one control valve (on Read Street at Brayton Avenue). The booster pump
station was installed in 1995 and was designed to serve the high service area. In 1998, a new
storage tank was installed in place of the old Read Street Tank and it was designed to serve the
high service area at an HGL of approximately 290 feet. The highest service elevation for this zone
IS 244 in order to ensure the minimum 20 psi water pressure in the distribution system is
maintained. Currently the booster pump station only increases pressures approximately 5 psi and
is unable to fill the Read Street Tank. The booster pump design parameters are presented in Table
2-19.

TABLE 2-19
BOOSTER PUMP STATION PUMP DESIGN PARAMETERS

Number of Units: 2
Type: Centrifugal
Manufacturer: Namco
Design Flow Rate (each unit): 420
Design TDH (feet): 65
Motor Horsepower (HP): 10
Volt/Phase/Cycle: 460/3/60
Speed (rpm): 1760
Install Year: 1995
Present Condition: Poor

2.4.2.1 Observations and Assessment

The booster pump station servicing the high service area is reported to not be operating correctly.

Further investigation as to the issues in its operation are needed.

14110A - DWMP 2-32 Wright-Pierce




2.4.3 Richmond Hill Service Area

Richmond Hill service area includes the village section of Somerset along with the area located to
the west of County Street (Route 138), north of the treatment plant. This area was the original
water system for the Town. It is primarily supplied by Dighton Well No. 2 and the offline
Richmond Hill Storage tank. This area was established when the treatment plant was put online
in 1967 to isolate this well system from the distribution system served by the treatment plant. To

accomplish this separation, valves were closed on EIm Street, County Street and South Street.

The only interconnection between the two systems is a 12-inch line on South Street near Riverside
Avenue/Dublin Street. At Well No. 2 there is one 350 gpm vertical turbine pump. This pump is
operated 24 hours a day, 7 days a week to supply water to the village section of the Town. Flow
within this section of town is generally unidirectional and solely supplied by the well in Dighton,
given the constant operation of the well. If there is a high demand within this service area, treated
water from the treatment plant will migrate to this service area through the 12” main on South
Street

2.4.3.1 Observations and Assessment

The Village Area of Somerset is primarily served by the Dighton Well No. 2. This well is not
currently treated with chlorine. It appears that under certain hydraulic conditions, water from the
WTP blends with the well water and results in discolored water complaints. Further discussions
are needed to determine how to address the particular issues within the Village area of the

distribution system.
2.5 HISTORICAL WATER USE

Historical water usage in Somerset is presented in this section. Historical water use data was
obtained from the Town's Annual Statistical Reports (ASRs) which are submitted each year to the
MassDEP. Table 2-20 presents a summary of system-wide demand conditions from 2013 through
2017. Historical water demands will be examined in more detail in the Water Supply Needs

section. Copies of Somerset’s most recent ASRs are included in Appendix D.
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TABLE 2-20
HISTORICAL WATER DEMAND*

Raw Water Usage Finished Water Fm'Shed. Water Finished Water
Year from Somerset from Dighton
. from WTP Total
Reservoir Well

2014 1105.415 845.426 91.709 937.135
2015 1064.597 890.736 109.491 1,000.227
2016 1128.395 964.144 110.595 1,074.739
2017 859.795 664.896 103.335 768.231
2018 746,463 580.793 90.458 671.251

* Data in MG as reported in the 2014 — 2018 MassDEP Annual Statistical Reports.

Historically, the Brayton Point Power Generating Facility has been the largest user of water since
the facility’s construction in the 1960s, with peak demands as high as 1,500 gpm, and an average
daily demand of approximately 1 MGD. However, in recent years the plant has reduced its
production, leading to the decommissioning of the plant in May of 2017. The loss of demand from
this critical user has left a large impact on the water system, as the facility accounted for nearly a
third of the water system’s demand on an average day. The short-term effects can be seen in figure
2-3 which shows the monthly totals of water produced from the water system (Treatment Plant
and Well) from 2015-2017. From 2015 — 2016 the production from the system follows a typical
usage pattern with peak demands in summer months and reduced demands in the colder winter
months. However, in 2017 it is clear from the figure that demands within the system have
decreased as the expected summer peaks are nearly half of what they were the years before, due
to the closure of the power generation facility in May of 2017.
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FIGURE 2-3
2015-2017 TOTAL MONTHLY WATER SYSTEM PRODUCTION
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The average total monthly water production was compared from before and after May 2017 to
determine the average loss of demand within the system associated with the closure of the power
generation facility. The total monthly average from January 2015 to May 2017 was 80.6 MG,
while the total monthly average from June 2017 to December 2017 was 56.7 MG. As a result, there
is a loss of demand of 24 million gallons per month, or 0.8 MGD, due to the closure of the facility.
Analysis of the impact from the closure of the Brayton Point Facility is ongoing and further
examined in the Water Supply Needs Section, as the Town continues to struggle with the reduced
demands and uncertainty of future use at the Brayton Point site.
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2.6 WATER QUALITY

The water in Somerset is generally of high quality, consistently meeting the regulatory
requirements. Section 3 of this report discusses each of the regulations and presents the recent

water quality results.
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SECTION 3
Regulatory Requirements and Review




SECTION 3

REGULATORY REQUIREMENTS AND REVIEW

The Environmental Protection Agency (EPA) and the Massachusetts Department of
Environmental Protection (MassDEP) have issued a number of regulations to ensure safe and
dependable water supply for all public water systems. The Safe Drinking Water Act Amendments
of 1996 and subsequent amendments established stringent water quality and compliance standards

for water supplies, treatment and distribution systems.

Rules resulting from 1996 Amendments to the Safe Drinking Water Act, which require
simultaneous compliance and affect the operation of the Somerset Water Treatment Plant (WTP),
Dighton Well 2 and the Somerset Water Distribution System include:

e Surface Water Treatment Rule (SWTR)

e Interim Enhanced Surface Water Treatment Rule (IESWTR)

e Long Term 1 Enhanced Surface Water Treatment Rule (LTIESWTR)
e Long Term 2 Enhanced Surface Water Treatment Rule (LT2ESWTR)
o Filter Backwash Recycling Rule (FBRR)

e Total Coliform Rule (TCR)

e Groundwater Rule (GWR)

e Lead and Copper Rule (LCR)

o Stage | Disinfectants/Disinfection By-Products Rule (Stage | DBPR)
o Stage Il Disinfectants/Disinfection By-Products Rule (Stage 11 DBPR)
e Unregulated Contaminant Monitoring Rule (UCMR 1)

e Unregulated Contaminant Monitoring Rule (UCMR 1)

e Unregulated Contaminant Monitoring Rule (UCMR I11)

e Unregulated Contaminant Monitoring Rule (UCMR 1V)
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Since the 1960s, the Somerset Water Department (SWD) has utilized a hybrid system which uses
both groundwater and surface water supplies. The surface water is treated using an alternative
filtration technology process (contact clarification followed by rapid sand filtration), corrosion
control, and disinfection. Groundwater is supplied by a single well located in Dighton that is
treated locally within the well house. The groundwater treatment includes UV disinfection, pH
adjustment for corrosion control and fluoridation. The treated groundwater enters the distribution
system directly from the wellhouse and primarily serves the Main Street village neighborhood in
the northern portion of Somerset, while the treated surface water from the WTP primarily serves
the rest of the town. There is no physical isolation to keep the two supplies separated, so they do
blend somewhat within the village area. However, given the system hydraulics and the separate

entry points of the two sources into the system, very little mixing actually occurs.

The following is a summary review of past, current and anticipated EPA and MassDEP regulations
that apply to public drinking water systems.

3.1 WATER MANAGEMENT ACT

The Water Management Act (WMA) became effective in March 1986 and authorizes MassDEP
to regulate the quantity of water withdrawn from both surface and groundwater supplies. The
purpose of these regulations is to ensure adequate water supplies for current and future water needs.
Water withdrawals fall under one of two categories; the registration program and the permit

program.
3.1.1  Registration Program

Municipal water suppliers were given the opportunity to register their existing water withdrawals
based on their water use between 1981-1985. The registration program established the renewable
right of previously existing water withdrawals over 100,000 gallons per day (gpd) on average, per
river basin, between the years of 1981-1985. MassDEP issued registration statements to document
these withdrawal volumes. The Town of Somerset has a registered volume of 1.61 MGD from the
Taunton River basin (Registration #42527301).

14110A - DWMP 3-2 Wright-Pierce




3.1.2  Permit Program

Water suppliers with a Water Management Registration do not need a permit if they do not increase
withdrawals over their registered volumes or add any new withdrawal points to their system.
Somerset has exceeded their registered volume and therefore has obtained a permitted withdrawal
volume. Somerset has a permitted withdrawal of 2.41 MGD (Permit #9P-4-25-273.01) for a total
authorized withdrawal of 4.02. The WMA Permit renewal issued to Somerset in 2010 was for the

standard 20-year period with adjustments in 5-year increments as presented in Table 3-1.

TABLE 3-1
WATER MANAGEMENT ACT AUTHORIZED WITHDRAWALS

Year AVERAGE DAILY
WITHDRAWAL (MGD)
2010 - 2014 3.73
2015 - 2019 3.82
2020 — 2024 3.92
2025 - 2029 4.02

The Permit issued by MassDEP included conditions that Somerset has complied with including:
e installation of master meters
e delineation of the Zone 11 for the Dighton Well 2
e determination of the safe yield for the surface water supplies
e implementation of wellhead protection measures
e delineation of wetlands and annual monitoring
e implement withdrawal reductions during times of low streamflow
e establishment of summer outdoor water use restrictions

e development of fisheries protection measures
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In addition to these conditions, MassDEP has set seasonal peaks including a maximum daily
withdrawal of 6.0 MGD from the Somerset Reservoir and a maximum daily withdrawal of 0.58
MGD (400 gpm) from Dighton Well 2.

All Permit holders are required to submit annual reports with monthly withdrawal information.
3.2 SURFACE WATER TREATMENT RULE

The original SWTR became effective in 1990. This rule presented three requirements:

(1) combined filter effluent turbidity requirements for all filtered water supplies,

(2) filtration and/or disinfection of all surface water supplies to protect against the potential

adverse health effects of exposure to Giardia, virus and other pathogenic organisms, and

(3) the maintenance of a disinfection residual in the distribution system.
The filter effluent turbidity requirements included in the original rule stated that all filtration
facilities maintain a combined filter effluent turbidity less than 0.5 NTU in 95% of samples. The
rule also required that systems using surface water achieve 3 log removal or inactivation of Giardia
and maintain a chlorine residual in the distribution system. Somerset is compliant with these
requirements. The Microfloc® treatment process is credited by MassDEP as providing 2-log
removal/inactivation, and disinfection accounts for the remaining 1-log inactivation. The original
SWTR was modified by the Interim Enhanced Surface Water Treatment Rule in 1998.

3.2.1 Interim Enhanced SWTR

The IESWTR was enacted in 1998 lowering the turbidity limits and requiring 2-log
Cryptosporidium (Crypto) removal for filtered systems. The IESWTR requires that surface water
treatment plants maintain a combined filter effluent turbidity less than 0.30 NTU in at least 95%
of samples. The 95" percentile filter effluent turbidity results for 2014 — 2018 are provided in
Table 3-2. Somerset is in compliance with the requirements of the IESWTR.
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TABLE 3-2
FILTERED WATER TUBIDITY - 95™ PERCENTILE

Year Turbidity (NTU)
2014 0.11
2015 0.12
2016 0.15
2017 0.17
2018 0.16

3.2.2 Long Term 1 Enhanced SWTR (LT 1)

This rule was promulgated in 2002 building upon the IESWTR and presents additional
requirements for treatment techniques. LT 1 requires combined filter effluent turbidity recordings.
All of the equipment required to provide continuous effluent turbidity recordings have been
installed in Somerset.

3.2.3 Long Term 2 Enhanced SWTR (LT 2)

This rule was issued in 2006 and established additional treatment requirements for uncovered
reservoirs under specific conditions depending on Cryptosporidium concentrations. Somerset
conducted compliance testing between 2008 and 2010 that showed <0.075 oocysts/liter placing
the system in Bin 1. As required under LT 2, in 2016 the Town conducted a second round of
source water Cryptosporidium monitoring that provided similar results and the system maintain

the Bin 1 classification.
3.2.4  Filter Backwash Recycle Rule (FBRR)

Promulgated in 2001, this rule required water suppliers to submit a form that included recycling
information and a schematic of the recycling stream locations. The Somerset WTP currently

discharges all filter backwash water and clarifier flushes/process water to settling lagoons; none
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of this wash water is recycled. Water from the filter-to-waste cycle of the backwash process is
collected and recycled to the head of the WTP. The rate of recycle for this wash water is
maintained at less than 10% of the incoming flow to comply with the recycling rule limit.

3.3 TOTAL COLIFORM RULE

The Total Coliform Rule (TCR) was promulgated in June 1989. The TCR established a maximum
contaminant level (MCL) for total coliforms, and modified monitoring requirements for fecal
coliforms or E. Coli. The TCR applied to all public water systems with the purpose to improve
public health protection by reducing fecal pathogens to minimal levels through control of total
coliform bacteria. In compliance with the rule, the Somerset Water Department collects weekly
total coliform and e. coli samples of the Somerset Reservoir influent and effluent, the well influent
and effluent, and at 10 routine sites throughout the distribution system. Bacteriological reports
from 2015 — 2018 indicated that there were no e. coli positive samples, or repeat total coliform
positive samples collected within the distribution system. Somerset is in compliance with the TCR.

3.3.1 Revised Total Coliform Rule

The Revised Total Coliform Rule was enacted in 2013 to establish an MCL for E. Coli and make
modifications to the original TCR to increase public health protection through the reduction of
potential pathways of entry for fecal contamination into the distribution system. One of the main
provisions of the RTCR requires public water systems to conduct a level 1 or level 2 assessment
in response to a violation of the rule. The Somerset Water Department has maintained compliance

with the RTCR and therefore has not had to complete any level 1 or 2 assessments.
3.4 GROUNDWATER RULE

The Groundwater Rule (GWR) was first enacted in 2006, with the purpose to reduce the risk of
iliness caused by microbial contamination in public groundwater systems. The Somerset Water
Department is subject to this rule, as the Dighton Well serves a portion of the distribution system,
The GWR requires monitoring of fecal coliform indicators in the groundwater source and requires
4-log inactivation for systems with positive fecal coliform indicators. The GWR also requires that
sanitary surveys are done every three years. Somerset completed sanitary surveys in 2013 and

2016. This rule requires source water monitoring if a TCR compliance sample is positive. If a
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fecal indicator is detected in the source water, then a 4-log removal will likely be required.
Although no fecal indicators have been detected in this well, Somerset pro-actively installed
ultraviolet (UV) disinfection equipment as an additional safeguard against microbial
contamination. Somerset is in compliance with this rule as the UV disinfection unit provides 4-

log inactivation.
3.5 LEAD AND COPPER RULE

The Lead and Copper Rule (LCR) was promulgated in June 1991. Since its’ incorporation, the
LCR has been revised several times including in 1998, 2000, 2004, and 2007. The LCR requires
that 90% of lead and copper samples tested fall below the respective action levels of 0.015 mg/L
for lead and 1.3 mg/L for copper. Somerset had historical exceedances of the lead action level in
1999 and 2000. In these years, the 90" percentiles were 0.023 mg/L and 0.024 mg/L, respectively.
The following year in 2001, the 90™ percentile for lead results dropped to 0.010 mg/L, likely due
to pipe lining and pipe replacement activities within the distribution system. Based on a successful
history of meeting LCR requirements, Somerset was granted reduced monitoring, changing the
frequency of testing from every year, to once every three years, and the required number of sample
sites from the original 60 to 30. Results for the last two LCR sampling rounds in 2014 and 2017
are presented in Table 3-3.

TABLE 3-3
LEAD AND COPPER RESULTS

Sample Year Lead Copper
(mg/L) (mg/L)
2014 0.0069 0.248
2017 0.006 0.495

Sample results for both years were below the action levels for both Lead and Copper. SWD will

collect its next round of lead and copper samples in 2020.
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In 2014, there was one individual excursion of 0.154 mg/L lead at 54 Hawthorne Street. The lead
at this site was 0.012 mg/L in 2017. In 2017, there was one individual excursion of 0.13 mg/L Pb
at 40 Tina Drive. This was determined to be a sampling error, and resampling was below the

action level of 0.015 mg/L.

The EPA is currently in the process of revising the LCR with “long-term revisions,” which could

impact Somerset.
3.6 DISINFECTANTS AND DISINFECTION BYPRODUCTS RULES (D/DBPR)

Regulations establishing limits for the level of disinfectant applied as well as the by-products that
are created from the various disinfectants commonly used in drinking water were established over

several years.
3.6.1 Stage | D/DBPR

The Stage | rule was first enacted in 1998 and established a maximum level of 4.0 mg/L for both
chlorine and chloramines, and a maximum of 0.8 mg/L for chlorine dioxide. This rule also
included MCLs of 0.080 mg/L for total trihalomethanes (TTHMSs), 0.060 mg/L for five haloacetic
acids (HAADS), 0.010 mg/L for bromate, and 1.0 mg/L for chlorite. The MCLs were based on
system-wide running annual average of four distribution system samples per quarter. The Stage Il
rule was later enacted in 2006, which revises the rule to make the MCLs based on locational
running annual average (LRAA), rather than a system wide average. Compliance with the
Disinfectant By-Product Rule is based on the newer stage 11 DBPR MCLs.

3.6.2  Stage Il D/DBPR

The Stage Il rule was enacted in 2006 and maintains the MCLs of 0.080 mg/L for TTHMSs and
0.060 mg/L for HAAS. The primary change under this rule is that these MCLs are based on the
location specific running annual average at the designated distribution system sample sites each
quarter. Sample locations were chosen throughout the distribution system and include Lil Audries
Convenience Store [1159 Read Street], the Town Hall [140 Wood Street], Riverside Auto [1771
Grand Army Highway — Route 6] (this site replace the 7-11 Market sampling location #10397 in
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the third quarter of 2016 when that facility closed), and the Shell Station [1833 Wilbur Avenue].

The Town collects samples from these sites for DBP analysis every quarter.

Table 3-4 presents the TTHM results and Table 3-5 presents the HAADS results for 2016 through
2018. The LRAA in Q1 of 2018 at both Lil Audries and Riverside Auto exceeded 80 ug/L for
TTHMs. Somerset had previously exceeded the LRAA at the Lil Audries site in Q4 of 2014 and
was issued an administrative consent order from MassDEP in 2015. Somerset developed a plan

and returned to being in compliance from 2015 through 2017.

TABLE 3-4
TOTAL TRIHALOMETHANE RESULTS (ug/L)

Atlantic Gas Town Hall Lil Audries Riverside Auto
(10383) (10385) (10396) (10938)
Quarter TTHM | LRAA | TTHM | LRAA | TTHM | LRAA | TTHM | LRAA
2015-Q3 68.10 55.50 68.80
2015-Q4 66.00 45.80 74.20
2016-Q1 58.10 44.00 59.80
2016-Q2 75.60 66.95 40.00 46.33 49.40 63.05
2016-Q3 92.20 72.98 73.90 50.93 97.40 70.20 91.70
2016-Q4 40.00 66.48 32.10 47.50 59.40 66.50 42.50
2017-Q1 39.30 61.78 29.40 43.85 32.60 59.70 38.30
2017-Q2 88.80 65.08 63.90 49.83 87.00 69.10 88.80 65.30
2017-Q3 86.00 63.53 71.00 49.10 87.00 66.50 86.00 63.90
2017-Q4 63.00 69.28 37.00 50.33 77.00 70.90 70.00 70.80
2018-Q1 72.00 77.45 41.00 53.23 75.00 81.50 80.00 81.20
2018-Q2 74.00 73.75 39.00 47.00 45.00 71.00 75.00 77.80
2018-Q3 94.00 76 69.00 47 83.00 70 93.00 80
2018-Q4 80.00 80 49.00 50 61.00 66 69.00 79
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TABLE 3-5

HALOACETIC ACID RESULTS (ug/L)

Atlantic Gas Town Hall Lil Audries Riverside Auto
(10383) (10385) (10396) (10938)

Quarter HAA5 | LRAA | HAA5 | LRAA | HAA5 | LRAA | HAAS | LRAA
2015-Q3 17.20 32.80 25.50
2015-Q4 17.70 24.90 24.10
2016-Q1 20.40 40.80 45.30
2016-Q2 20.90 19.05 38.60 34.28 23.70 29.65
2016-Q3 13.30 18.08 25.60 32.48 18.60 27.93 19.40
2016-Q4 29.20 20.95 21.40 31.60 12.90 25.13 31.30
2017-Q1 41.20 26.15 54.60 35.05 54.60 27.45 31.10
2017-Q2 42.90 31.65 61.90 40.88 63.00 37.28 46.60 32.10
2017-Q3 9.30 30.65 59.00 49.23 6.60 34.28 3.10 28.03
2017-Q4 39.00 33.10 33.00 52.13 29.00 38.30 40.00 30.20
2018-Q1 35.00 31.55 39.00 48.23 55.00 38.40 48.00 34.43
2018-Q2 11.00 23.58 32.00 40.75 35.00 31.40 4.10 23.80
2018-Q3 6 23 27 33 17 34 2 24
2018-Q4 32 21 32 33 19 32 15 17

As seen in Table 3-4 the individual quarterly results for TTHMs exceeded 80 pg/L at Atlantic Gas,
Lil Audries and Riverside Auto during Q3 2016, Q2 2017, and Q3 2017. These recent elevated
levels of DBPs are believed to be the result of reduced water use within the distribution system

from the closure of the Brayton Point power generating facility. In response to the recent violations

of the rule the town prepared an ACO compliance feasibility study in September 2018, which

investigated various means of compliance including:

e Assessment of the chlorine residual management and automatic flushing system installed
in early 2018

e Possible activation of a chloramine system

e A long-term asset management plan that will evaluate infrastructure size supplying the

Brayton Point area of the Somerset Water distribution system.

14110A - DWMP

Wright-Pierce




3.7 UNREGULATED CONTAMINANT MONITORING RULES (UCMRYS)

UCMR | was promulgated in 1999 for the three-year cycle running from 2001 to 2003. The Town

completed its testing between July 2001 and April 2002 with test results non-detectable for all 12

contaminants.

UCMR 11 began the second three-year cycle running from 2008 to 2010. The Town completed

testing between January 2010 and October 2010. The test results were non-detectable for all 10

contaminants.

UCMR I11 began the third three-year cycle running from 2013 to 2015. The Town completed

testing between September 2013 and June 2014. Table 3-6 presents the results for the UCRM IlI

sampling.

TABLE 3-6

UNREGULATED CONTAMINANT MONITORING PROGRAM |11 RESULTS

Unregulated Contaminant Average Range
(ng/L) (ng/L)

Chlorate 18.83 <20 -67
Chromium-6 0.029 <0.03-0.08
Chromium (Total) 0.308 0.2-2.7
Cobalt 0.100 <l1-11
Strontium 51.25 40.3 -69.4
Vanadium 0.015 <0.2-0.2

UCMR IV will begin the fourth three-year cycle running from 2018 to 2020. In August 2019, the

Town is anticipating the start of sampling for 30 additional contaminants; 10 Cyanotoxins, 2

metals, 3 additional HAAs, 3 semi-volatile compounds, 3 solvents, and 9 pesticides.
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3.8

3.9

OTHER RULES

Arsenic Rule (2001) — This rule reduced the allowable level of arsenic from 50 pg/L to 10
Mg/L. Somerset has not had arsenic detected in either water supply source.

Radionuclides Rule (December 2000) — This rule included the regulation of uranium for
the first time in addition to retaining the limits on combined radium (5 pCi/L), gross alpha
particle radioactivity (15 pCi/L) and beta particle activity (4 mrems/yr). The Somerset
Reservoir has had very low levels of Radium (0.1 - 0.12 pCi/L) and gross alpha particles
(0.0-0.47 pCi/L). The Dighton Well 2 has very low levels of Radium (0.04 — 0.8 pCi/L)
and gross alpha particles (0.0 — 0.50 pCi/L).

Public Notification Rule (2000) — This rule sets new requirements and timing for notices
and simplifies the required language for these notifications in the event of a violation.
Consumer Confidence Report Rule (1998) — This rule requires water suppliers to provide
an annual report to its water users. While this rule doesn’t directly establish monitoring or
treatment requirements, it does require water suppliers to keep the public informed of water
quality.

Phase 11/V Rule — These rules establish the regulatory limits for most of the volatile, semi-

volatile and inorganic compounds.

FUTURE REGULATIONS

As more information is collected on the presence and potential harm of various compounds in the

environment, the EPA through MassDEP will continue to develop regulatory limits for drinking

water supplies. Some regulations that are already being considered include:

UCMR V - This list of compounds will be published in 2022 with sampling running from
2023 to 2025. Future lists can be expected every five years.

If Somerset ultimately converts to chloramination to address their THM issues, additional
disinfection byproduct will need to be monitored. It has been shown that chloraminated
water may form nitrosamines, which EPA is currently looking at for potential regulation.
Pharmaceuticals and Personal Health Care Products (PPCPs) — PPCPs are a fairly new

family of contaminants under consideration for regulation in drinking water. PPCPSs are
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any product used by individuals for personal health or cosmetic purposes or used by
agribusiness to enhance growth or health of livestock. PPCPs include thousands of
substances including prescription drugs, cosmetics, fragrances, lotions and veterinary
drugs. These substances can enter the water supply through human activity such as
swimming, through groundwater flow from disposal of these products in landfills and
through waste discharges.

PPCPs are presently being considered for regulation in industrial discharges. The risk from
human ingestion of these substances is still under study. PPCPs are primarily a concern
from wastewater discharges and are present in any river system where industrial or
municipal wastewater is discharged. Somerset should monitor EPA's development
documents on PPCPs over the next 5-10-year period.

Because there are no known direct discharges of wastewater entering either Segreganset
River or the watershed around the Somerset Reservoir, the presence of these substances in
measurable concentrations is expected to be minimal. Somerset should continue to strive
to purchase, preserve or protect land in the watershed to minimize exposure to these

potentially regulated compounds in the future.
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SECTION 4

WATER SYSTEM NEEDS ANALYSIS

4.1 INTRODUCTION

This section outlines the various needs related to water system in Somerset. Future water demands
are developed based upon existing water supply and usage. Challenges facing the current water
system are also identified. Defining the Town’s water needs provides the basis for determining

future operational and capital improvement alternatives.
4.2 WATER NEEDS ASSESSMENT METHODOLOGY

The major component to determining water supply needs in Somerset is identifying future water
demands. To determine future water needs, population projections were estimated for the twenty-
year planning period. Historical water demand trends were applied to the population projection to

refine estimated future water demands.

Population and future water demand projections are based on available current population
projection studies, annual statistical reports, and input from the Town. This data was applied to

historical water demands.

In addition to determining future water needs, the Town seeks also to reduce system complexity,

and simplify and reduce operations and maintenance.
4.3 PROJECTED WATER DEMAND

Projected water demands for Somerset are determined based on future population projections and

historical water demands.
4.3.1  Population Projections

To determine future water needs, population projections developed by a variety of planning
organizations were used as a basis for making water demand projections. Data was obtained from
the US Census Bureau, SRPEDD, and the UMASS Donahue Institute (UMDI). The projections
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provided by these agencies relied on the 2010 US Census Bureau populations as a starting point
for making their future projections.

TABLE 4-1
POPULATION PROJECTIONS

Published Wright-Pierce Estimated
Year UMDI SRPEDD! UMDI SRPEDD
2010 18,165 18,165 | = -----
2015 18,078 18,360
2020 17,870 18,555 18,154 18,396
2025 17,613 18,750 17,897 18,591
2030 17,325 18,945 17,609 18,786
2035 17,045 19,140 17,329 18,981
2040 19,335 17,049 19,176

1. SRPEDD published estimates for 2020 and 2030. The intermediate and subsequent years were calculated based on a
linear population increase of 39 people per year shown in italic.

SRPEDD developed projections in 10-year intervals for the years 2020 and 2030. The SRPEDD
projections indicate a population growth of 39 people per year. Table 4-1 includes population
projections for the intermediate years as well as subsequent years using the SRPEDD estimate.
The UMDI developed projections in five-year intervals, ranging from 2015-2035. Conversely from
the SRPEDD projections, the UMDI is projecting a decline in population over the 20-year planning
period. The 2017 population is estimated to be 18,279, which falls between the estimated
populations of the two agencies. Using this as a starting point, Wright-Pierce calculated estimated
populations projections using the same projected population changes from each agency and
extended them to 2040. The estimated population in Somerset could range from 17,049 to 19,176.
This potential population range will be used in calculating the future water supply needs to ensure
that the impacts of an increasing and a decreasing population are considered in evaluating water

needs.
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Discussions with the Somerset Planning Department have indicated that there is a desire in Town
to encourage growth. While the desire for growth does not necessarily drive a need for water, the
population projection for future use should take the potential growth into account. In addition,
Wright Pierce recognizes that the closure of the Brayton Point plant has left the Town with reduced
water demands in their system, and more water available than they would have expected in
previous years. The reduced demands have been considered in the future demand projections to

reflect the Town’s current situation.
4.3.2 Water Demand Trends

Historical water usage in Somerset was evaluated to determine past water usage trends and
characteristics. An analysis of water consumption in Somerset from 2014 through 2018 was made
and used to forecast future demands. Historical water use data was obtained from the Town's
Annual Statistical Report (ASR) which is submitted each year to the MassDEP.

The table below shows Average Day Demands (ADD) and Maximum Day Demands (MDD) in
Somerset from 2014 to 2018. ADD is defined as the total water used over a year divided by 365
days. The ADD is useful in estimating total annual water demand. MDD is defined as the
maximum day of water use that occurs over a given year and typically occurs during a prolonged
high usage period. MDD is considered the single most critical water-use component used to
evaluate a system as treatment, pumping and transmission capacity must be adequate to provide
the MDD. The ratio of the maximum to average-day demand (MDD/ADD), or the peaking factor,
provides an indication of the degree of fluctuation of demands throughout the year. Table 4-2

shows the total volume of finished water pumped from Town sources.

Based on this analysis, it was determined that data from the year 2018 is the best representation of
Somerset at the moment and data from this year was used for projection purposes. The data from
2018 was chosen for future projections because the largest water user within the system closed in
2017 and the effects were obvious in 2018. Future demand patterns will be more similar to the
demands seen in 2018, rather than the higher demands seen in previous years.
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TABLE 4-2
HISTORICAL WATER DEMAND!

Total
Vear Prz’%‘v‘i’tr'lon ADD MDD Ratio of
(MGD) (MGD) MDD/ADD
Sources)
(MG/year)

2014 946.2 2.59 4.2 1.62

2015 1,000.2 2.74 4.08 1.49

2016 964.2 2.64 4.27 1.62

2017 768.2 2.1 3.32 1.58

2018 671.3 1.84 2.92 1.58
Average 870.02 2.38 3.76 1.58

1. Data as reported in the 2014 — 2018 MassDEP Annual Statistical Reports.

4.3.3 Residential Water Demand Trends

To best account for future growth in the water demand projection, it is important to analyze
residential and non-residential flow trends independently.

Analysis of water usage trends on a “gallons per capita” basis is another important tool used to
evaluate past trends and project future demands. Per the Water Management Act (WMA)
guidelines, communities are encouraged to meet specific residential per capita thresholds through

water conservation efforts.

The Town monitors water usage annually based on several customer categories. Table 4-3 presents
historical use figures for each customer category from 2014 through 2018. These numbers are

based on metered finished water usage as reported in the Town’s ASRs.
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TABLE 4-3
HISTORICAL WATER USAGE BY CUSTOMER CATEGORY (MGD)

Year Residential Cﬂ?&?;ﬁ;?" Municipal Other? U?s:(i/?/l;rtléid-
2014 1.49 0.57 0.09 0.08 0.36
2015 1.50 1.04 0.06 0.07 0.08
2016 1.42 0.79 0.06 0.04 0.34
2017 1.46 0.45 0.05 0.04 0.10
2018 1.15 0.19 0.28 0.01 0.21

1. Reported differently from year to year in ASRs, the category “Other” can include residential institutions, agricultural,
institutional, and non-profits.

Industrial demands have decreased since 2014 due to the reduced production and eventual closure
of the Brayton Point power generation facility in 2017. In 2017, the industrial demand accounted
for only 0.45 MGD. Water usage from Brayton Point during 2017 was analyzed, and usage at the
BP site accounted for 88% of the industrial usage in this year, due to operations remaining online
until May 2017. The 2018 and near future industrial demands will be significantly lower than in
the past, as 2018 will be the first full year with no operations at the BP site. Due to the uncertainty
of the future use of the site, future demand projections will reflect more typical demands

experienced throughout Town.

Residential flows are often presented in term of use per person, or Gallons per Capita per Day
(gpcd). As shown in Table 4-4 the average residential water demand in gallons per capita per day
between 2014 and 2018 was 76.2 gpcd.

The residential per capita usage is an important trend used by the WMA for water supply
permitting, as well as for projecting future water supply needs. The WMA recommended per
capita use of 65 gpcd has been an established goal for water suppliers throughout Massachusetts.

The Town’s residential per capita usage ranged from 63 gpcd to 81 gpcd between 2014 and 2018
as reported in the Town’s ASR. We recommend that the Town implement public education and
conservation measures to meet the 65 gpcd goal. A reduction from approximately 80 gpcd could
take some time. For determining future water demands, we will assume that the Town can achieve

an average reduction of 1 gpcd per year over 15 years until the goal of 65 gpcd is reached.
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TABLE 4-4
PER CAPITA WATER USAGE

Gallons per

Year Capita per Day-

Residential Only
2014 80
2015 81
2016 77
2017 80
2018 63

Average 76.2

4.3.4 Non-Residential Water Demand Trends

Non-residential water demand does not necessarily correlate with population growth, or residential
water demand. Table 4-5 shows the combined agricultural, commercial, institutional, industrial,
and municipal water use between 2014 and 2018. As shown in Table 4-5 non-residential use has
been on the decline since 2015.

TABLE 4-5
NON-RESIDENTIAL WATER DEMAND (MGD)

Year Total
2014 0.65
2015 1.10
2016 0.83
2017 0.49
2018 0.20
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The most significant reasons for loss of non-residential water use is the closing of the Brayton
Point power generation facility. While there have been a couple non-residential development
proposals within Somerset, including a potential marijuana growing facility and redevelopment of
portions of the Brayton Point area, there are no significant or actual non-residential water needs in
the foreseeable future. Therefore, a modest one percent (1%) increase in non-residential flow per

year will be used for estimating future flows.
4.3.5 Maximum Daily Demand

The Maximum Daily Demand (MDD) is the highest daily demand that occurs in the water system
over the course of a calendar year. While evaluation of the ADD is important, the system
experiences demand both lower and higher than the ADD from day to day. It is important to
evaluate the impact higher demand has on the water system; therefore, the MDD is often used for

planning and design of water infrastructure.

The MDD often correlates to the ADD for a given system. Therefore, the MDD is often represented
as a ratio or peaking factor to the ADD. To determine the appropriate MDD peaking factor for the
Somerset system, the relationship of ADD and MDD was analyzed for the last six years. The
MDD/ADD ratio for Somerset ranged from 1.49 to 1.62 with an average of 1.58 between 2014
and 2018, as shown in Table 4-2 (historical water demand table). There was not an apparent
upward or downward trend with the ratio; therefore, the average value experienced over the period
(1.58) will be used for projections.

4.3.6  Future Requirements
Future water demand requirements are based on a number of factors including:

e Per capita water use

e Residential and non-residential average day demand

e Municipal water use

e Unaccounted for water use

e Residential and non-residential maximum day demand

e Peak hourly demand
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This section presents a summary of calculating these factors as well as a total projected flow.
4.3.6.1 Per Capita Water Use and Residential Demand

As described previously, the residential per capita usage is an important trend used by MassDEP
in administering the WMA for water supply permitting, as well as for projecting future water
supply needs. The WMA recommended per capita use of 65 gpcd has been generally accepted by
the water supply industry. Somerset has historically exceeded this level. However, many
communities have been able to reduce residential water use through public education and
conservation measures. A reduction from approximately 80 gpcd could take some time, however
we recommend that Somerset use the 65 gpcd as a goal. For determining future water demands,
we will assume that the Town can achieve an average reduction of 1 gpcd per year over 15 years
until the goal of 65 gpcd is reached.

The projected residential demand will be based on gpcd and population. Table 4-6 presents the
potential projected residential water demands using the two divergent population projections and
the desired reduction to 65 gpcd from the approximate 80 gpcd. The projected residential water
demand could range from a low of 1.108 MGD to a high of 1.257 MGD during the study period.

4.3.6.2 Commercial/lndustrial and Other Non-Residential Demands

The projected commercial/industrial demands are determined using a baseline from 2018 of 0.19
MGD. In addition to these demands, there are other non-residential demands including
agricultural, institutional, and non-profits. These other demands accounted for approximately
0.019 MGD in 2018. For projecting future demands, we have assumed a 5% increase over each
5-year period for both commercial/industrial and other non-residential demands.
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TABLE 4-6

PROJECTED RESIDENTIAL DEMANDS

Year 2020 2025 2030 2035 2040
Population Based on UMDI Projections
Population 18,154 17,897 17,609 17,329 17,049
gpcd 80 75 70 65 65
Residential Demand (MGD) 1.452 1.342 1.233 1.126 1.108
Population Based on SRPEDD Projections
Population 18,555 18,750 18,945 19,140 19,335
gpcd 80 75 70 65 65
Residential Demand (MGD) 1.484 1.406 1.326 1.244 1.257
TABLE 4-7
PROJECTED COMMERCIAL/INDUSTRIAL DEMANDS (MGD)

Year 2020 2025 2030 2035 2040
Commercial/Industrial 0.19 0.20 0.21 0.22 0.23
Demand
Other Non-Residentia 0050 | 0053 | 0055 | 0058 | 0.061

4.3.6.3 Municipal Water Use

Confidently estimated municipal water use (CEMU) is also an important factor to consider. As

shown in Table 4-8, the CEMU estimated for Somerset in 2018 was 102.26 million gallons, or
0.28 MGD. Values have ranged from 0.048 MGD to 0.055 MGD between 2014 and 2017. The
significant increase in 2018 is an outlier as a significant amount of water was wasted in attempts
to address elevated levels of DBPs. Based on the data prior to 2018, 0.05 MGD will be used as a

representative estimate of municipal water use moving forward. Table 4-8 shows a breakdown of

municipal water use.
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TABLE 4-8
CONFIDENTLY ESTIMATED MUNICIPAL USE MG/YEAR

Year 2014 2015 2016 2017 2018
Fire Protection and Training 0.33 0.08 0 0.84 0
Hydrant/Water Main Flushing, | 55 g5 | 1385 | 1231 3.9 102.221
Main Construction
Flow testing 0.42 0 0 0.02 0.034
Bleeders/blow offs 9.07 6.95 8.06 12.78 0
Tank overflow and drainage 0 0 0 0 0
Sewer and Stormwater system 0.02 0 0 0 0
flushing
Street Cleaning 0.03 0.03 0.02 0.02 0.0022
Source Meter Calibration
Adjustments 0 0 0 0 0
Major water main breaks 1.88 0 0 0 0
Total 34.60 20.91 20.39 17.56 102.2572

For projecting future demand, we have assumed that there will be no growth or increase in water

demand for these municipal services.
4.3.6.4 Unaccounted for Water Use

All water systems include a percentage of water that is produced but not accounted for through
meters; defined as the unaccounted-for water (UAW) that needs to be accounted for in projections.
Historically, a range of 15 to 20 percent for UAW had been an acceptable performance in the water
industry. Massachusetts, under the Water Management Act, has established a performance
standard for UAW of 10 percent. Many organizations and permitting agencies, including the
MWRA and Water Resources Commission, have adopted this guideline. Therefore, Somerset

should work towards maintaining a maximum of 10% UAW.

In 2006, the MassDEP developed and implemented a standard methodology for water systems to
calculate UAW. The formula gives communities credit for various categories of non-metered uses
such as water used for flushing and fire flow testing, treatment plant process water, mains and

service leakage, inaccuracies in meters, etc.
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Sources of unaccounted-for water use reported by Somerset between 2014 and 2018 include:

e Lost water from water main leaks.

e Losses due to under and over registering water service and master meters.

e Fire protection.

Table 4-9 presents the estimates of UAW as reported by Somerset in the ASRs between 2014 and
2018. The data shows that the Town’s UAW has been highly variable. Though the data shows the

UAW has exceeded the recommended standard of 10 percent, demand projections for the future

will use a 10 percent UAW use as the town works towards that goal. In addition, the Somerset

Water Department is undertaking a meter replacement program that should improve the metering

accuracy of residential and commercial accounts and reduce unaccounted for water.

TABLE 4-9

UNACCOUNTED FOR WATER USE

Year Total % of To_tal
(MG/YTr) Production
2014 129.96 13.7
2015 28.82 2.9
2016 123.19 12.8
2017 37.37 4.9
2018 75.92 11.3

4.3.6.5 Maximum Day Demand

As discussed previously, the MDD/ADD ratio for Somerset averaged 1.58 between 2014 and 2018.

This value was applied to the ADD to come up with a projected MDD presented in Table 4-10.
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TABLE 4-10
PROJECTED MAXIMUM DAY DEMANDS

Year 2020 2025 2030 2035 2040

Population Based on UMDI Projections

Residential Demand (MGD) 1.452 1.342 1.233 1.126 1.108
Commercial/ Industrial

(MGD) 0.190 0.200 0.210 0.220 0.231
Municipal (MGD) 0.050 0.050 0.050 0.050 0.050
Other Non-Residential (MGD) 0.050 0.053 0.055 0.058 0.061
Unaccounted-for Water

(MGD) 0.174 0.164 0.155 0.145 0.145
ADD Total (MGD) 1.917 1.809 1.702 1.600 1.595
MDD Total (MGD) 3.028 2.858 2.689 2.527 2.520

Population Based on SRPEDD Projections

Residential Demand (MGD) 1.484 1.406 1.326 1.244 1.257
Commercial/ Industrial

(MGD) 0.190 0.200 0.210 0.220 0.231
Municipal (MGD) 0.050 0.050 0.050 0.050 0.050
Other Non-Residential (MGD) 0.050 0.053 0.055 0.058 0.061
Unaccounted-for Water

(MGD) 0.177 0.171 0.164 0.157 0.160
ADD Total (MGD) 1.952 1.879 1.805 1.729 1.758
MDD Total (MGD) 3.084 2.969 2.852 2.732 2.778

The projected ADD is highest at the start of the planning period ranging from 1.917 — 1.952 in
2020 and reducing to 1.595 — 1.758 in 2040. Subsequently, the projected maximum day demands
are highest in 2020 ranging from 3.028 — 3.084 and reducing to 2.520 — 2.778 MGD in 2040.

4.3.6.6 Peak Hourly Demand

The peak hourly demand (PHD) is the highest demand that occurs in the water system during a
single hour. The peak-hour demand is satisfied from the supply and storage in the system. Water
supply systems should be designed to handle the peak hourly demand or maximum day demand
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plus fire flows, whichever is greater. Thus, PHD is an important demand component and is used

for evaluation and sizing of:

e Water storage facilities
e Booster pumps in service areas without storage

e Transmission and distribution water mains

Using available pumping information and distribution system storage tank levels, a peak hour
water demand factor of 2.63 was calculated for Somerset.

The peak hour demand is a rate that occurs typically twice a day and will vary from day to day and
season to season. For analysis of the distribution system and storage facilities, the peak hour
demand during maximum day will be used as presented in Table 4-11.

TABLE 4-11
2040 PROJECTED PEAK HOUR WATER DEMANDS IN MGD

UMDI SRPEDD
ADD 1.595 1.758
MDD 2.520 2.778
PH Factor 2.63 2.63
Maximum Day PHD 4.195 4.624

4.4 WATER SUPPLY

As stated in the Water Management Act discussion in Section 3 of this report, the Town is
potentially authorized for an average daily withdrawal rate of 4.02 MGD from their local water
supplies.

44.1 Local Sources

The Town is authorized to withdraw 3.82 in 2018 and potentially 4.02 MGD in 2040 from its local
sources. The Town has filed a withdrawal permit (which is pending) that requests 4.02 MGD in
2029. Although Well 2 has a permitted capacity of 0.58 MGD (400 gpm), flow is currently
restricted to 0.288 MGD (200 gpm) due to operational conditions. Table 4-12 shows the designed
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treatment capacity of Town-owned sources and the current capacities as reported in the ASR. It is
important to note that these current capacities are maximum single day pumped volumes, while

the average annual flows pumped are lower.

TABLE 4-12
ANNUAL TOWN SUPPLY WITHDRAWAL AMOUNTS (MGD)
2018
Source Trszgim?]nt Maximum 2018 Average
Ca agit Single Day Flows
pacity Pumped*
Reservoir 6.0 3.937 2.355
Well 2 0.58 0.113 0.248
Total 6.58 4.050 2.603

* Current Capacity based on operator records and/or ASR pumping data. Peak
withdrawals did not occur on the same days.

Operators report that Well 2 can only produce approximately 0.288 MGD or water quality is
negatively impacted. The 2018 ASR reported that the WTP pumped a total of 859.795 MG, or an
average of 2.355 MGD of raw water. The maximum single day pumped raw water volume was
3.937 MG.

The average amount of water pumped by the Town’s sources was about 2.603 MGD. This amounts
to 68 percent (2.603/3.82) of the Town’s permitted withdrawal. Somerset currently has a surplus
in supply of approximately 1.217 MGD (3.82 — 2.603), and an anticipated surplus of 2.262 MGD
(4.02 — 1.758) in the future.

4.4.2 Interconnections

The Town has emergency interconnections with Fall River and Swansea. There is currently no
indication that either of those communities are in need of supplemental water that Somerset would
be able to provide. For Somerset to continuously supply water to either of these communities, a
permit through the Inter-Basin Transfer Act would need to be obtained.
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4.5 WATER SYSTEM NEEDS ANALYSIS

Like many communities in New England, the Town of Somerset is faced with aging water
infrastructure. The Town has done a number of upgrades to the water system in recent years
including the Dighton Well 2, the Segreganset Pump Station, the Hot and Cold Lane Water Storage
Tanks, and a number of pipe relining and replacement projects. With these and future
improvements to the water system, the Town seeks to:

e Reduce water system complexity

o Keep capital, operations, and maintenance costs to manageable levels

e Improve water quality including reduce water quality complaints in the Village Area and
reduce water age

e Maintain a high level of service to its customers
45.1  Water Capacity, Quality, and Treatment Needs

Water Supply Capacity: Based on comparison of the future water supply needs and existing
conditions, it is clear that Somerset has sufficient supply for its residential and non-residential
customers. Table 4-13 outlines the current and future water supply surplus.

TABLE 4-13
WATER SUPPLY NEEDS SUMMARY (MGD)
2018 2040
Withdrawal Capacities 3.82 4.02
MDD 2.603 2.520-2.778
Surplus 1.217 1.5-1.242

As shown above, there is an anticipated future water supply surplus of between 1.242 and 1.5
MGD.

The surface water supply system is reported to have a safe yield of 5.0 MGD. This is based on the

evaluation completed in 1988. New methods of calculating safe yield are available as well as more
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recent meteorological and hydrological data which would be more reflective of recent changes in
climate. While it is believed that there is sufficient supply from the surface water system, a
recalculation of the safe yield is warranted and should be completed in the near future. This
recalculation would require the collection of more recent meteorological and hydrological data,
documentation of changes to the watersheds feeding into the Segreganset River and the Somerset
Reservoir, as well as documenting the capacity of the Somerset Reservoir through a bathymetric

survey.

The Dighton Well 2 supply is providing significantly less than its permitted capacity because of
operational concerns with the removal of the Richmond Hill Tank and water quality concerns.
While the capacity of this well is not critical to supporting the future water supply needs, operating
this well at the lower capacity is inefficient. Alternative approaches for utilizing this well should

be considered to improve efficiency and water quality in the distribution system.

The water system needs with regard to supply include the need to confirm the safe yield of the
Somerset Reservoir and the need to determine the most effective use of the Dighton Well 2.

Water Quality and Treatment Needs: Somerset is facing two primary needs with regard to
drinking water quality. One of the needs is to address the water quality complaints in the Village
area/North End of the distribution system. The second water quality issue is the elevated levels of
trihalomethanes (THMSs) in the distribution system.

The dirty water complaints in the Village area stem from the convergence of the well water, which
is unchlorinated, and the treated surface water from the WTP, which is chlorinated. The
manganese in Dighton Well 2 is likely being oxidized and forming particulate that settles in the
water mains. When there are changes in flow direction, the particulate is suspended causing dirty
water complaints. Alternative approaches for utilizing this well should be considered to improve

water quality in this region of the distribution system.

The elevated levels of THMs are a result of the limited capability of the existing water treatment
processes for removing Total Organic Carbon (TOC), the precursor to THM formation, and the
increasing water age in the distribution system as a result of the declining water use. Testing was

conducted at the WTP to determine if there were modifications that could be implemented at the
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WTP to improve TOC removal. This testing showed that the existing treatment processes were
optimized and would not likely be able to remove more TOC.

In addition to the performance issues with the WTP, there are numerous issues with regard to the
aging infrastructure at the WTP as described in the 2017 evaluation completed by Wright-Pierce.
The summary of this evaluation is included in Appendix G. In order to retain the existing WTP,
renovations would need to be completed for modernizing and protecting pumping and electrical
systems, and bringing the current building envelop into compliance with the current electrical and
building codes which could require replacing the HVAC, Plumbing, and Electrical systems with
code compliant new equipment. Addressing the issues with the physical condition of the
equipment will require significant capital investment. The alternative to retaining the existing
WTP would be to construct a new WTP with a more robust treatment process that could improve
TOC removal. Pilot testing would need to be conducted to determine the best available treatment

processes for Somerset’s water.

The other component to the elevated levels of THMs is water age. Water age can be impacted by
the size of the piping in the distribution system as well as the size of the storage tanks. Water
infrastructure sizing has competing goals in that larger components are desired to provide fire-
fighting capabilities as well as available water supply under emergency situations. Meeting these
goals can significantly increase water age. This topic is addressed further in the discussion of
distribution system needs.

The water system needs with regard to water quality and treatment include the need to reassess
how the Dighton Well 2 is utilized and the need to conduct pilot testing to support the treatment
process selection for modifying the existing WTP or for a new WTP.

4.5.2  Distribution System Needs

The approach used to evaluate the needs of the distribution system was to first, identify the
hydraulic requirements of the system, and secondly to identify the adequacy and limitations of the
system under the existing and projected demand conditions.

Several factors are normally considered in the evaluation of the adequacy of a water distribution

system. These include; system pressures, velocity of water in the pipelines, headloss, pipe looping,
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redundancy, piping reliability and adequacy, and future fire flow capabilities. The following is a
discussion of several of these factors, as well as how they apply to both existing and projected

demand conditions.
45.21 Water Mains

Piping Reliability and Adequacy: Piping reliability is defined as the ability of the piping network
to supply service to all areas of the system in the event of isolated or catastrophic disruptions.
Isolated disruptions include shutdowns required to repair main breaks, replace valves or services,
flush hydrants, etc. Measures used to quantify piping reliability should include pipe age and
material, as differing pipe materials have a differing expected service life and can be assumed to

be reliable for this span of time.

In general, ferrous metal water main, such as cast iron or ductile iron, has a service life of
approximately 100 years. Poly-vinyl chloride (PVC) and high-density polyethylene (HDPE)
piping may have a similar longevity, while other obsolete materials like asbestos cement (AC,
Transite) or steel have a significantly shorter service life. As these mains approach their service
life, their reliability begins to become of concern.

Figures 4-1 and 4-2 have been included to display water main age and material in the Somerset
Distribution system. The figures also display locations of water main breaks that have occurred
from 2014-2018.
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The locations of breaks have been included to highlight areas of unreliable piping that should be
considered for replacement. The figures indicate that many of the main breaks that have occurred
in the last 5 years have been on asbestos cement and original unlined cast-iron water mains within
the distribution system. These areas with a history of water main breaks are included and
prioritized in the piping replacement program.

A recent study published by Utah State University titled “Water Main Break Rates in the US and
Canada: A Comprehensive Study” (Folkman, 2018) indicates that water main breaks have
increased 27% since 2012 to 50.7 breaks/ 100 miles of pipe/ year. Based on Digsafe tickets
compiled from 2014-2018, the Somerset Water Department has experienced approximately 449
breaks on water mains and services that they were responsible to repair. This is equivalent to
approximately 102 breaks/ 100 miles of pipe/ year, which is more than twice the national average.
This statistic highlights the need for piping replacement or improvements on the aging pipe and
obsolete pipe materials within the distribution system.

Table 4-14 includes the watermain break information and is organized by water main material and
installation year. Review of this data shows that Cast Iron water main installed between 1920 and
1929 had the most frequent number of breaks, with 81 breaks occurring from 2014-2018.This table
highlights pipe materials and installation dates that should be targeted for replacement based on
their break history.

Piping Adequacy relates to the ability of the network piping to convey the required demands under
all conditions. Piping adequacy can be directly quantified by pipe diameter size. In many cases,
older small diameter pipe, (6-inch diameter or less) should be replaced with a minimum of 8-inch
diameter piping as opportunities arise (i.e. local road projects, new developments etc.). However,
in many cases it may be acceptable to maintain a limited network of 2 to 6-inch pipe, depending
on the number of services on each segment, and the proximity of fire hydrants to the homes.
Generally, the maximum distance recommended for fire hydrants from structures is between 500
and 1,000 feet. Provided that this criterion can be met or as established by the local Fire
Department, smaller distribution piping is often acceptable. There are several areas in the
Somerset distribution system that consist of small diameter mains, often having several homes

supplied off each line.
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TABLE 4-14
WATER MAIN BREAK HISTORY BASED ON WATER MAIN MATERIAL AND
DECADE OF INSTALLATION

Material Installation Year L(?Qgtt)h No. of Breaks Breal]c(:étl,OOO
1940-1949 10,881 13 12
1950-1959 28,913 32 11
Asbestos Cement 1960-1969 47,049 39 0.83
1970-1979 7,508 6 0.8
1980-1989 245 0 0
1920-1929 92,513 81 0.88
1930-1939 17,898 18 1.0
1940-1949 25,427 34 1.3
Cast Iron 1950-1959 41,729 29 0.69
1960-1969 79,704 50 0.63
1970-1979 59,886 42 0.7
1980-1989 1,779 1 0.55
1990-1999 891 0 0
1950-1959 3,659 0 0
1960-1969 7,586 7 0.92
1970-1979 4,237 0 0
Ductile Iron 1980-1989 6,962 1 0.15
1990-1999 51,527 20 0.39
2000-2010 825 0 0
2010-2019 1,188 0 0
1920-1929 11,589 0 0
1930-1939 35,048 0 0
Galvanized 1940-1949 16,359 20 1.22
1950-1959 2,988 7 2.4
1960-1969 1,898 2 1.05
1970-1979 2,601 1 0.38
1960-1969 7,943 4 0.50
1970-1979 9,752 14 1.44
PVC 1980-1989 19,371 3 0.15
1990-1999 5,014 3 0.60
2000-2009 0,464 21 2.21
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It is also important that a water main is not significantly oversized to maintain adequate movement
and velocities within the main. Oversized water mains are a potential water quality concern as the
reduced velocities can lead to excess sedimentation within the main, and the larger storage volume
within the main can increase the water’s age which can possibly increase the concentration of
disinfection byproducts in the system. Oversized water mains are also more prone to freezing in
winter months due to the lack of flow within the main and can therefore lead to costly repairs to
large diameter piping. Figure 4-3 displays the diameter of all the water main in the Somerset
distribution system. Older distribution system mains that are possibly undersized (less than 6-inch
diameter) or oversized (greater than 12-inch diameter) should be considered as a priority for
replacement with the appropriate sized water wain that will deliver adequate flow and pressure
while reducing the storage volume in the distribution system to improve water quality and

operations.

Dead-End Mains and Pipe Looping: Dead-end mains present several operational issues. First,
because water cannot pass through a dead-ended pipe, velocities in these pipes tend to be very low.
This condition can cause sediment build-up and contributes to poor water quality. In winter
months, pipes having low velocities can be prone to freezing. Generally, the only way to improve
this condition is to regularly flush the ends of these pipes, add bleeders or loop the pipe into another
location in the distribution system.

Flushing can be labor intensive and if not done on a regular basis and will have little effect in
improving conditions. Bleeders can be effective in improving water quality and help prevent
freezing but increase the unaccounted-for component of water demand and increases water
production and associated costs. Looping requires capital investment in new piping, and it may

not be practical to loop pipes.
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The Somerset distribution system contains a fair number of dead-end mains throughout the service
area, as there are a considerable number of cul-de-sac developments within the distribution system.
Measurable improvements in pressure and flow characteristics can be made by eliminating dead-
ends. Not only would pipe looping improve hydraulics, it would also provide redundancy to
certain areas of the system. The Town understands the value of eliminating dead-end mains and
strives to do so whenever feasible. The opportunities for pipe looping were considered as part of
the alternative’s analysis in Section 5.

Fire Flow: The ability to provide fire protection is a valuable asset for a community. Guidelines
for fire flow requirements are provided by the Insurance Services Office (ISO). 1SO is an
insurance organization responsible for evaluating and classifying communities for insurance rating
purposes. Periodically, the ISO will visit a community, perform fire flow tests and develop a fire
insurance rate for that community. The rate assigned ranges from 1 to 10 with 1 being the best
rating. The rating is based on the total fire-fighting capability of the community including such
factors as water supply, fire department structure/organization and available communication
systems. Somerset was recently awarded a three as an ISO rating. This positive rating will help
keep insurance costs down in the town and could possibly be better with the completion of piping

improvements that would improve available fire flows within the distribution system.

Specific fire protection requirements at a given locale vary with the physical characteristics of a
building. The I1SO assigns a required fire flow based on the worst-case premise in a general
location using the following factors: (1) materials of construction, (2) occupancy use, (3) proximity
to other structures, (4) height and size of building, (5) existence of fire walls within the structure,
(6) presence or absence of sprinklers, as well as other factors. The needed fire flows established
by ISO vary from 500 to 3,500 gpm depending on location and type of structure. 1SO also
recommends water systems to provide a maximum flow rate of 3,500 gpm for a duration of 3 hours
for rating purposes. Table 4-15 presents typical fire flow requirements assigned by the ISO for
various building types and uses.
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TABLE 4-15
FIRE FLOW CRITERIA ESTABLISHED BY THE ISO

Land-Use or Building Type Required Fire Flow and Duration
Single and Two-Family Dwellings

Over 100 feet Building Separation 500 gpm for 2 hours

31 to 100 feet Building Separation 700 gpm for 2 hours

11to 30 feet Building Separation 1,000 gpm for 2 hours

10 feet or less Building Separation 1,500 gpm for 2 hours
Multiple Family Residential Complexes 2,000 to 3,000 gpm for 2-3 hours
Average Density Commercial 1,500 to 2,500 gpm for 2-3 hours
High Value Commercial 2,500 to 3,500 gpm for 2-3 hours
Light Industrial 2,000 to 3,500 gpm for 2-3 hours
Heavy Industrial 2,500 to 3,500 gpm for 2-3 hours

Municipal fire insurance ratings are partially based on a water utility’s ability to provide needed
fire flows up to a maximum flow of 3,500 gpm. The I1SO requirement of 3,500 gpm is the criteria
used for most non-residential land uses. This is the largest fire flow that the ISO recognizes as
necessary for a system to provide even if a specific building within the community requires a
greater fire flow. Many areas within the Somerset service area will have fire flow requirements of

500 gpm.

Table 4-16 presents the 1ISO designated fire flows for several locations throughout Somerset. Also
presented in the table are the model results for those locations indicating the available fire flow
under several conditions. The first condition is the existing condition with both Hot & Cold Lane
Tanks online. The other conditions are to show the impact of placing one or the other tank off-
line. The locations where the available fire flow does not meet the needed fire flow as determined
by I1SO are highlighted.

Figure 4-4 is included to highlight areas of available fire flows less than 500 gpm. The areas with
available fire flows less than 500 gpm are generally due to low operating pressure or small diameter
water mains in that area. Water main upgrade options and system operations to improve fire flows
in these areas as well as in the locations that currently do not meet the ISO designated fire flows
are included in the alternatives analysis included in Section 5.
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TABLE 4-16
ISO DESIGNATED AND AVAILABLE FIRE FLOWS

Available Fire Flow - gpm

Needed
Fire WTPOn | WTP Off | WTPOn | WTP Off
Flow BothOn? | WestOn | West On | West Off | West Off
East Off East Off East On East On
Brayton Ave/4™ St (Middle School) 3,500 4,000 4,000 2,786 4,000 2,042
County St/Luther Ave (Regional HS) 3,500 4,000 4,000 3,148 4,000 2,042
Brayton Point Rd (near DPW) 3,500 4,000 4,000 4,000 4,000 2,042
Alden Place 3,500 3,993 4,000 3,729 3,989 2,042
Whetstone Hill Rd/Windward (N.
3,500 3,104 4,000 2,799 3,914 2,042
Elem.)
Main St/Poplar St 3,500 899 1,146 892 1,141 884
Chace St/Briar Rd 3,000 4,000 4,000 2,818 4,000 2,042
Lees River Ave/Harvey Ln 2,500 2,207 2,226 2,203 2,210 2,042
County St/Wood St (Town Hall) 2,250 4,000 4,000 2,988 4,000 2,042
Wilbur Ave/Brayton Point Rd 2,250 3,904 3,966 3,874 3,850 2,042
Riverside Ave/Desmond Ave 1,750 4,000 4,000 3,371 4,000 2,042
County St/Whetstone Hill Rd 1,750 3,651 4,000 2,800 4,000 2,042
County St/Gibbs St 1,000 4,000 4,000 2,846 4,000 2,042
Fatima Dr/Shay Ave 1,000 674 707 671 705 666
O’Neill Rd/Perkins St 1,000 1,066 1,069 1,065 1,066 1,060
Pleasant St/Compos St 750 579 766 575 764 571
Elm St/Old North St 750 162 185 161 185 160

4Baseline analysis/comparison is with both tanks on-line and WTP off-line.

14110A - DWMP

Wright-Pierce




grated\WaterRMP\MXDs\Figure4-4-DistributionSystem-FireFlows-v2-11x17-P.mxd

0_Inte

pment\Projects\MA\Somersef\1411

TAH W:\GIS_Develo

1

ESRI World Imagery, 2019 ON Z
ESRI World Street Map, 2019; <

Map Developed by Wright-Pierce, 2019. o]

Information shown on this map is compiled
from numerous sources, may not be complete
or accurate, and is intended only for
informational and planning purposes.

1

Wi} \Water Treatment Plant
Pump Station

8 Tank

Fire Flow

° Flow < 500 gpm
©  Flow < ISO Required Flows

®  Adequate Fire Flow

Distribution Main

Somerset Reservoir

SWANSEA

3.0 MG
HOT AND COLD LANE
WEST TANK

3.0 MG
HOT AND COLD LANE
EAST TANK

BOOSTER
STATION

READ STREET
TANK

0 0.125 0.25 0.5
T \iles

A\

O
> DUBLIN sTREE:
e

RY

FALL RIVER

Somerset, MA

Location of Low
Available Fire Flows

PROJ NO: DATE:
14110

3/14/2019

FIGURE:
4-4




Water System Pressure: Pressures in the Somerset Water System range from just above 20 psi
at the highest elevations in Town near the Read Street standpipe, to over 100 psi at lower elevations
along the Taunton River. The variation in pressures in the system present a challenge to the Town,
as low system pressures and high system pressures each have their associated challenges that a
properly designed water system must balance. Low system pressure can result in customer
complaints; compromise water quality from cross connections; and can restrict available flows for
firefighting. High system pressures can lead to an increased number of water main and service
breaks (especially on aging infrastructure), as well as increased water loss from leakage, increased
maintenance on equipment, and higher energy costs. The Somerset Water Department has
established a low service zone and a high service zone as an attempt to balance the system
pressures throughout the system. Pressures within the high and low service zones have been
analyzed as part of the distribution system evaluation. Figure 4-5 displays system pressures within
Somerset, and highlights areas that regularly experience pressures of less than 35 psi, and those
that exceed 95 psi.

Standard water works practice is for municipal water systems to be designed with minimum and
maximum operating pressure ranges of approximately 35 — 120 psi at all locations in the
distribution system under normal operating conditions. State rules require water utilities to not
extend mains or render service to new customers in areas where substantially uniform system
pressure at the connection of the water service to the main may be expected to fall below 20 psi,
except for periods of fire flow or system maintenance. Pressures throughout the system during
fire flow events should be maintained above 20 psi at all locations. Customers located in areas
where pressures exceed 80 psi should install private pressure reducing valves. The areas with low
pressure concerns are located in the high service area, near the Read Street tank. This condition
exists because the booster pumping station is not operating properly and the water elevation in the
Read Street tank is not being maintained at the desired level. The areas with high normal operating
pressures are located in the lower elevations of the distribution system which are located along
Riverside Avenue, and on County Street in Dighton. Pipelines under high operating pressure
should be considered in the pipe replacement program, as the high pressures can lead to an
increased likelihood of failure of the water main.
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A general water works goal is to maintain an on-going replacement program whereas 1% of the
total system length is replaced each year. This assures that the distribution system is fully replaced
every 100 years. This goal has proven to be difficult for many utilities due to cost. The ASCE
2017 Infrastructure Report Card states that utilities are averaging a pipe replacement rate of 0.5%
per year. In order for the Somerset Water Department to reach this 1% goal, approximately 5,800-
feet of water main should be replaced per year. To achieve this goal, potential water main
replacement projects of this scale have been considered for inclusion in the alternative’s analysis
in Section 5. Prioritization of water main improvements will consider all factors included in this

section; including:

e Improved system reliability

e Replacement of obsolete and maintenance intensive piping
e Improved hydraulic capacity

e Improved pipe looping

e Improved fire flows
4.5.2.2 Storage Tanks
The main purposes of distribution system storage tanks are:

e provide a volume of water that can meet demands when the source water is not available
e provide a volume of water to meet peak demands (which are often much higher than source
capacity)

e provide a volume of water in order to fight a fire

The available storage tanks and their capacities are presented in Table 4-17. The assessment of
the storage tanks is based on the available storage capacity and the required or needed storage
capacity. The following assumptions are made to establish the needed storage capacity:

e The Tank volume will be depleted after one hour of peak demand
e Maximum day demand is needed throughout the duration of the fire flow
e Sources are off-line

e Fire flow of 3,500 gpm for 3 hours
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TABLE 4-17
DISTRIBUTION STORAGE TANK AVAILABLE VOLUME

Hot and Cold Lane Hot and Cold Lane Read Street
East West
Base Elevation 178.0 180.5 187.0
Minimum Elevation* 227.0 227.0 259.0
Usable Depth (ft) 28.7 31.2 42.0
Usable Volume (gal) 1,133,674 1,232,426 237,111
Total Usable Volume 2,603,211

*Minimum elevation to maintain at least 20 psi in the service zone.

Table 4-18 presents the calculated storage tank volumes needed to meet the established criteria for

the current flow conditions and the two projected populations, as well as the available volume.

TABLE 4-18
TANK STORAGE NEEDS - MG
2040 2040
2018 UMDI SRPEDD
Average Day Demand - MGD 1.839 1.595 1.758
Maximum Day Demand - MGD 2.906 2.520 2.778
Peak Hour Demand - MGD 4.837 4.195 4.625
Depletion Due to Peak Hour 0.202 0.175 0.193
MDD During Fire (3 hours) 0.363 0.315 0.347
Fire Flow — 3500 gpm for 3 hours 0.630 0.630 0.630
Supply Available During Fire 0.000 0.000 0.000
Total Storage Required 1.195 1.12 1.17
Total Storage Available 2.603 2.603 2.603
Additional Needed
(Excess Available) (1.408) (1.483) (1.433)
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This analysis indicates that there is currently an excess amount of storage in the existing tanks, and
there will continue to be an excess in the future. The excess volume is slightly more than the
available volume of one of the Hot and Cold Lane tanks. The volume of the Read Street tank is
included in this excess and is available for firefighting in the low-pressure zone through pressure
reducing valves. This analysis is fairly conservative since we have assumed that the sources are
off-line. Flow from the WTP would provide a significant contribution to meeting fire flow

requirements.

The water distribution system model was used to assess the impacts of placing one of the Hot and
Cold Lane tanks off-line. Distribution system pressures would not be impacted. With one of the
Hot and cold Lane tanks off-line, the average water age in the on-line tank would be reduced from
the current 19 days to approximately 12.5 days (which would also be less than when Brayton Point

was on-line).

Available fire flows would be impacted if one of the Hot and Cold Lane tanks were placed off-
line. While the volume of water available would not negatively impact the fire flows, the loss of
one tank with a large pipe connection feeding back into the system does make a difference. All of
the areas that require a minimum of 500 gpm fire flow are not impacted with one tank off-line.
Table 4-19 presents the locations in the distribution system that require higher than 500 gpm fire
flow and the change to the available fire flow with each of the Hot and Cold Lane tanks placed
off-line.

The locations where the available fire flow is considerably lower with one tank off-line when
compared to both tanks being online and at a level that does not satisfy the needed fire flow are
highlighted in the table. For a majority of the locations, the reduction in available fire flow is
either not significant or does not reduce the available flow below the needed fire flow. The data
in Table 4-19 indicate that available fire flows are better when the West Tank is on-line while the
East Tank if off-line than vice-versa.
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TABLE 4-19
FIRE FLOWS WITH WTP OFF-LINE - GPM

Negded Available Fire Flow - gpm
;Ig\i’ Both On \I/EVae:tt g# Dec({:ase VI;/::: 82 Dec({:ase

Brayton Ave/4™ St (Middle School) 3,500 4,000 2,786 30.35 2,042 48.95
County St/Luther Ave (Regional HS) 3,500 4,000 3,148 21.30 2,042 48.95
Brayton Point Rd (near DPW) 3,500 4,000 4,000 0.00 2,042 48.95
Alden Place 3,500 3,993 3,729 6.61 2,042 48.86
Whetstone Hill Rd/Windward (N.

Elem) 3,500 3,104 2,799 9.83 2,042 34.21
Main St/Poplar St 3,500 899 892 0.78 884 1.67
Chace St/Briar Rd 3,000 4,000 2,818 29.55 2,042 48.95
Lees River Ave/Harvey Ln 2,500 2,207 2,203 0.18 2,042 7.48
County St/Wood St (Town Hall) 2,250 4,000 2,988 25.30 2,042 48.95
Wilbur Ave/Brayton Point Rd 2,250 3,904 3,874 0.77 2,042 47.69
Riverside Ave/Desmond Ave 1,750 4,000 3,371 15.73 2,042 48.95
County St/Whetstone Hill Rd 1,750 3,651 2,800 23.31 2,042 44.07
County St/Gibbs St 1,000 4,000 2,846 28.85 2,042 48.95
Fatima Dr/Shay Ave 1,000 674 671 0.45 666 1.19
O’Neill Rd/Perkins St 1,000 1,066 1,065 0.09 1,060 0.56
Pleasant St/Compos St 750 579 575 0.69 571 1.38
Elm St/Old North St 750 162 161 0.62 160 1.23
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TABLE 4-20
FIRE FLOWS WITH WTP ONLINE - GPM

Ne(?ded Available Fire Flow - gpm

FFIIJ\?V Both On* \I/E\/ei:tt g# Dec({:ase VI;/::: 82 Dec({:ase
Brayton Ave/4™ St (Middle School) 3,500 4,000 4,000 0.00 4,000 0.00
County St/Luther Ave (Regional HS) 3,500 4,000 4,000 0.00 4,000 0.00
Brayton Point Rd (near DPW) 3,500 4,000 4,000 0.00 4,000 0.00
Alden Place 3,500 3,993 4,000 (0.18) 3,989 0.10
Whetstone Hill Rd/Windward (N.
Elem) 3,500 3,104 4,000 | (28.87) | 3,914 | (26.10)
Main St/Poplar St 3,500 899 1,146 | (27.47) | 1,141 | (26.92)
Chace St/Briar Rd 3,000 4,000 4,000 0.00 4,000 0.00
Lees River Ave/Harvey Ln 2,500 2,207 2,226 (0.86) 2,210 (0.14)
County St/Wood St (Town Hall) 2,250 4,000 4,000 0.00 4,000 0.00
Wilbur Ave/Brayton Point Rd 2,250 3,904 3,966 (1.59) 3,850 1.38
Riverside Ave/Desmond Ave 1,750 4,000 4,000 0.00 4,000 0.00
County St/Whetstone Hill Rd 1,750 3,651 4,000 (9.56) 4,000 (9.56)
County St/Gibbs St 1,000 4,000 4,000 0.00 4,000 0.00
Fatima Dr/Shay Ave 1,000 674 707 (4.90) 705 (4.60)
O’Neill Rd/Perkins St 1,000 1,066 1,069 (0.28) 1,066 0.00
Pleasant St/Compos St 750 579 766 (32.30) 764 (31.95)
Elm St/Old North St 750 162 185 (14.20) 185 (14.20)

Values in parentheses represent an increase in available fire flow with the WTP on-line.
4Baseline analysis/comparison is with both tanks on-line and WTP off-line.

With the WTP on-line, the needed fire flow was satisfied at the same locations with one tank off-

line as with both tanks on-line. Regardless if the WTP is on or off-line, or if a tank is off-line,

there are a couple locations in the distribution system that don’t satisfy the needed fire flows. This

is due to limitations in the distribution system piping. These locations are identified and included

in the alternatives analysis in Section 5.
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The excess storage capacity may be contributing to the formation of THMs. One of the Hot and
Cold Lane tanks could be placed offline under average day conditions without significantly
impacting water service to customers. The water storage provided in one of the Hot and Cold Lane
tanks is sufficient to handle a 3-hour fire with the sources off-line. While some areas could see
reduced levels of fire flow available, making sure the WTP is available to be activated in the event
of a fire should compensate for these needs. The Town could consider placing the Hot and Cold
Lane East Tank off-line.

The water system needs with regard to storage is to reduce storage volume to reduce water age.
4.5.2.3 Booster Pumping Station

The main purpose of the booster pumping station is to deliver water from the Hot and Cold Lane
Tanks in the low service area to the Read Street Tank in the high service area. The existing
pumping equipment does not appear to be working correctly. The current operation of the booster
pumping station only increases the hydraulic grade line from the low service area by about 5 psi
(~12-feet) of lift. This is only enough lift to move water into the high service area. The water
elevation in the Read Street Tank is essentially the same water elevation in the Hot and Cold Lane

Tanks, resulting in low water pressures in the high service area.

Power to the station is fed with a single-phase electrical service. The single-phase electricity is
converted to three-phase using variable frequency drives (VFDs) to operate the pumps. While this
pumping station worked initially, it is unclear as to the reason that it is not functioning properly at
this time. Since the high service area is not being operated effectively, it is recommended that the
booster pumping station be upgraded or replaced.
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SECTION 5

DRINKING WATER SYSTEM ALTERNATIVES

5.1 INTRODUCTION

In the previous section, a comprehensive evaluation was performed of the water system to
determine the operational and capital needs over the next 25-year planning period. In this section
a list of recommended alternatives is provided to address each of these needs as they relate to the
water supply, treatment and the distribution system.  With these alternatives outlined, a
comprehensive improvements plan will be developed to ensure the quality and reliability of the
Town of Somerset Drinking Water System in an efficient and cost-effective way.

5.2 WATER SUPPLY

The previous needs assessment section determined that the existing water supply sources are
adequate for the projected planning period. While this is certainly an excellent situation, there are
a number of operational and capital improvements that require consideration in order to maintain

continued water supply reliability.

5.2.1  Segreganset River Transfer Station

The Segreganset River is a significant part of the surface water supply safe yield and therefore a
vital component of the Somerset water system. It is important that the pumping system is available
at all times during the late fall, through the winter and into early spring to ensure adequate supply

in maintained.

The Segreganset River Transfer Station was rehabilitated in 2012. This work included building
renovations; installation of new valves; rebuild of the raw water pumps; a new electrical service;
and replacement of the motor control center. The mechanical and electrical components will

require reassessment within the 25-year planning period.
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There are other features of the transfer station and transmission main that require consideration for
future upgrades in order to enhance reliability of this water supply source, particularly between
November and May when the transfer station is operational. The transfer station does not currently
have standby power; which for an asset of its significance, is a notable vulnerability. Providing
standby power at the Station can be provided either by two straightforward means; (1) installation
of a permanent (fixed) generator located adjacent to the transfer station or, (2) a trailer-mounted,
portable generator that can be brought onsite during an extended outage.

Two other infrastructure components of the Segreganset River system that require consideration
are the transmission main that delivers water from the Segreganset to the Somerset Reservoir and
the dam that controls the flow of water down the river.

The 3-mile 30-inch transmission main is the singular conduit for transporting water from the
Segreganset to the Somerset Reservoir, making it a critical infrastructure asset. Should the
transmission main fail due to a large break or other interruption of service, the town could
potentially face a water supply emergency. The structural condition of the transmission main is
not known and therefore a pipeline condition assessment is highly recommended. There are
several techniques and methods for pipeline condition assessment ranging from traditional CCTV
visual inspection to more advanced acoustic and electromagnetic investigations. Once the
transmission main is evaluated a specific plan for repair or replacement can be designed. For the
purposes of this report, we have assumed that either the entire length of the transmission main
would need to be lined or replaced.

The Segreganset Dam is also a critical asset that the Somerset Water Department maintains. The
dam creates a barrier to separate freshwater (upstream water from Segreganset) and brackish water
(downstream from Segreganset and Taunton Rivers). The dam also creates a pool from which the
pump station draws water. Routine maintenance of this dam is critical to the operation of the
Segreganset transfer station and the Somerset water supply in order to maintain safe drinking

water.

The alternatives for the Segreganset River Transfer Station are listed in Table 5-1.
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TABLE 5-1
ALTERNATIVES FOR THE SEGREGANSET RIVER TRANSFER STATION

dentiir Capital Improvement of Improvement
WS-1 Install Standby Generator $100,000
WS-2a Evaluate the 30-inch Transmission Main Condition $100,000
WS-2b Line the entire length of Transmission Main (3.8 miles) $4,000,000
WS-2c Replace the entire length of Transmission Main (3.8 miles) $6,000,000
WS-3 Dam Evaluation & Improvements $500,000
WS-4 Replace/rehabilitate pumps in 2032 $500,000

52.2 FJIM Well #2 (Dighton Well)

The FIM Well # 2 has been inactive since improvements to the chemical storage areas were
completed in Fall 2018. As previously discussed in this report, there have been numerous water
quality complaints in recent years within the FIM Well #2 service area. Water quality complaints
in the area of the FIM Well #2 have been significantly reduced since the well has been taken

offline.

In the past the FIM Well # 2 and its service area experience water quality complaints during
periods of high demand, likely due to the groundwater (containing slightly elevated levels of
manganese) blending with chlorinated water from the WTP. Samples collected from the well in

2017 had manganese levels ranging from 0.14 mg/L to 0.48 mg/L.

EPA has regulated Manganese as a secondary contaminant with a secondary maximum
contaminant level (SMCL) of 0.05 mg/L. In addition, MassDEP has established a Health Advisory
(HA) level for Manganese at 0.3 mg/L. The SMCL is a non-enforceable level, however if
concentrations are in excess of 1.0 mg/L MassDEP will require removal of Manganese, and if
levels are above the HA level of 0.3 mg/L, MassDEP will require an assessment from MassDEP’s
Office of Research and Standards to determine whether removal is required. Because the
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manganese level in the FIM Well #2 has been detected above the SMCL with a few results above
the HA level, it is recommended that Manganese removal be considered, and may be required by
MassDEP in the future.

There are three alternatives considered most feasible for the future of FIM Well#2; (1) install a
Manganese treatment system and reactivate the well, (2) convert the well to a raw water supply
pumping directly to the reservoir or, (3) a long-term lease agreement with the Dighton Water

District for them to use this water supply to meet their water demands.

The operation and maintenance of this remote station is a moderate expense which adds to the
water department’s overall annual operating budget. The estimated annual cost to operate and
maintain the FIM Well #2 is $72,000 which includes approximately 400 hours of labor. This cost
equates to about $685/MG. For comparison, if the FIM Well #2 were to be operated only as a raw
water pumping station with no chemical addition or disinfection, the estimated annual cost is
$40,000 or $365/MG.

Supplying water from the Well to the reservoir can either be achieved by the construction of a new
transmission main, or by constructing an interconnection to the existing 30-inch Segreganset River
Transmission Main. By pumping the raw water supply directly to the reservoir, the current
treatment and chemical addition can be eliminated. The primary operations and maintenance costs
would only include periodic visits, electricity costs, building heat and routine maintenance.
Because of the elevated levels of manganese in the ground water, the impact to manganese levels
within the reservoir, and subsequent treatment facility, would need to be monitored and assessed.

The alternatives for the FIM Well #2 are listed in Table 5-2.
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TABLE 5-2
ALTERNATIVES FOR THE FIM WELL #2

Project . Estimated Cost
Identifier Capital Improvement of Improvement
WS-5 Install treatment for Manganese removal $3,000,000
WS-6 Modify piping to pump water to Reservoir $500,000
WS-7 Lease agreement with Dighton Water District TBD

5.2.3  Somerset Reservoir & Dam

The Somerset Reservoir and dam were constructed in 1965. The reservoir has an estimated storage
capacity of 1,400 MG. A 1988 study estimated the safe yield of the reservoir, including the transfer
from the Segreganset River, to be 5 MGD.  Since this last study MassDEP has developed an
advanced software package for determining safe yield. Weather patterns have been changing as a
result of climate change, and this information should be incorporated into the safe yield analysis.
A safe yield analysis should include a bathymetric survey to also update information relating to
the reservoir characteristics including the stage-storage relationship. Updates to the safe yield can
be completed with the use of grant money made available from MassDEP. Applicable grant
programs could include the Municipal Vulnerability Preparedness (MVP) program, as well as the
Water Management Act (WMA) Grant. The WMA Grant program includes safe yield studies for
the first time in 2019 and will likely be included in future funding years. The WMA Grant includes
an 80% grant that requires a 20% match from the municipality.

In the Spring of 2018, emergency repairs needed to be made to the reservoir intake structure due
to the failure of the mid-level intake gate. The intake structure is a critical asset, and if the structure
fails, delivering water to the water treatment plant becomes very difficult. The low-level and high-
level inlet gates and operators should be considered for replacement to avoid future failure of these
items. The outlet pipe gate, valve operator, and pipe should also be assessed and considered for
replacement to avoid future failure of these critical items as well. To ensure a reliable water supply

is maintained, the Town should continue with annual dam inspections.
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Repairs and improvements to the dam have also been designated as a primary project under the
Town’s Municipal Vulnerability Preparedness (MVP) effort. With the assistance of their dam
consultant, the Town identified improvements to the reservoir and dam to withstand a % probable
maximum flood (PMF). The Town is planning to apply for MVP grants for design and construction

of these improvements.

The alternatives for the Somerset reservoir and dam are listed in Table 5-3.

TABLE 5-3
ALTERNATIVES FOR THE SOMERSET RESERVOIR AND DAM

Project Cabital Imorovement Estimated Cost
Identifier P b of Improvement
WS-8 Bathymetric Survey and Safe Yield update $50,000*

i Replace gates, valve operators, and piping at intake

WS-9 structure $500,000
WS-10 Somerset Reservoir Spillway and Dam Improvements $4,000,000

*There is a new grant available for projects that address climate change under which this work may be eligible for
funding.

5.24 Interconnections

Somerset has existing interconnections with the neighboring communities of Dighton, Fall River,
and Swansea. These interconnections are aging and in need of replacement. Several emergency
situations have occurred in the last several years which could have benefitted from more reliable
interconnections, but due to the uncertainty of the integrity of the connections, supplemental water
was not provided. Replacement of these interconnections would increase the reliability and

redundancy for Somerset.

Interconnections with each town should be metered with capability to send water in either
direction. Reestablishing interconnections will require review of water quality compatibility,
especially with regard to the Lead and Copper Rule. Rates for water purchase will also need to be
established. Somerset may want to initiate discussion with each of the municipalities to investigate
the possibility of cost sharing as these interconnections would be mutually beneficial.
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5.2.41 Fall River

The existing interconnection with the City of Fall River was installed in 1958 and is a 12” Cast
Iron water main located beneath the Taunton River where the former Route 6 Bridge was located.
The hydraulic grade line (HGL) for Somerset is approximately 245 feet while the HGL in Fall
River is 310 feet. Water can flow by gravity from Fall River, but a booster station would be needed
for water to be delivered from Somerset to Fall River. The existing interconnection has not been
used in the past 20 years and is not in usable condition. The interconnection will need to be repaired
or replaced if it is to be reliably used in the future. The alternatives for the Fall River

Interconnection are:

Replace with new 12-inch diameter pipe Interconnection

This option would require geotechnical investigation and installation of a new subaqueous
watermain under the Taunton River. The watermain would be installed using trenchless
methods such as horizontal directional drilling and would install a new 12-inch HDPE water

main.

Slip-line Existing Interconnection with 8-inch diameter pipe

As an alternative option the existing 12 interconnection could be slip-lined with a smaller 8-
inch HDPE water main. Prior to slip-lining the existing water main, the main should be
inspected using a camera to verify that it is in good condition to use for the sleeve of the slip-
lined pipe. This alternative would limit the capacity of the interconnection versus the other

alternatives.

Clean and Line Existing 12-inch diameter pipe Interconnection

Another alternative option is to clean and line the existing interconnection. This alternative
would require a visual and structural inspection of the watermain to ensure that the existing

interconnection still has structural integrity.
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5.2.4.2 Dighton Water District

There is an existing 8-inch interconnection installed at the intersection of Chase Street and Route
138 in Dighton. The interconnection was installed in 1927 and is in need of replacement. The
Dighton Water District operates at a slightly lower HGL than Somerset, so a booster pump station
would be required to send water from Dighton to Somerset.

5.2.4.3 Swansea Water District

The existing 6-inch interconnection with Swansea is located on Buffington Street and is in need
of replacement. In recent years the Swansea Water District has faced challenges with potential
water supply shortages, and an active emergency interconnection between the two Towns could
help eliminate this emergency situation. The original water main installed on Buffington Street is
a 6-inch cast iron main that was installed in 1927. It is recommended that this interconnection be
replaced with a 10-inch interconnection (possibly at the end of Whetstone Avenue) to increase
available flows between the systems. The HGL of the Swansea Water District system is
approximately 252-feet, which is several feet below the low service zone in Somerset. A pumping
station would likely be needed to provide water from Swansea to Somerset or the Town would
need to operate at a lower HGL. A temporary pump could be used to pump water from one hydrant
to another hydrant. The interconnection should be located at the intersection of Whetstone Hill
Road and Millers Lane to connect to the 10-inch distribution main in Swansea on Bank Street.

The alternatives for the interconnections are listed in Table 5-4.

TABLE 5-4
ALTERNATIVES FOR INTERCONNECTIONS

Project ) Estimated Cost
o Capital Improvement
Identifier of Improvement
WS-11 Replace Fall River Interconnection $600,000
WS-12 Replace Dighton Water District Interconnection $200,000
WS-13 Replace Swansea Water District Interconnection $300,000
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5.3 WATER TREATMENT

The water treatment plant is designed for a maximum capacity of 6.0 MGD. The current average
day demand within the Town is approximately 1.9 MGD. The treatment plant staff are challenged
in operating the treatment plant at this reduced flow. The treatment system is not recommended
for operation at less than 1 MGD per unit and 2 MGD with two units. Operation with just one unit
is not desirable because of the frequent clarifier flushes that stop forward flow. To maintain steady

flow with consistent and reliable treatment, a minimum of 2 units need to be in operation.

The facility addition was constructed in 1994, and many of the components are approaching the
end of their service life unless upgrades are implemented to extend the service life another 10-15
years. Alternatives to consider include near-term improvements to the existing facility to improve
the operations, safety, and drinking water quality, and replacement of the entire plant with a new
treatment plant that is more robust and provides greater flexibility in operations.

5.3.1 Upgrade Existing Water Treatment Plant

An evaluation of the existing WTP was completed in 2016. A number of recommended upgrades
were presented in that report to extend the service life of the facility.

Raw Water Pumping: The two raw water pumps are rarely operated, as the clarification units
can almost always be supplied raw water from the Somerset Reservoir by gravity. The raw
water pumps, piping, valves, and appearances should be recoated with fresh paint to remove

and reduce any future surficial corrosion.

Pre-treatment Chemical Addition: The PACI and Non-lonic Polymer feed pumps are
original to the 1994 facility and need replacement. The unused potassium permanganate and
carbon dioxide systems should be disconnected and removed from the facility.

Process Equipment: The Trident contact clarifier units were rehabilitated in 2019 including

removal and replacement of the clarifier media, replacement of air scour piping in the clarifier
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section, and assessment and repair of the clarifier and filter components. The backwash pumps
and filter-to-waste pumps are original to the 1994 plant upgrade, are near the end of their
expected service life and should be replaced. One new blower was installed in 2019 and the

other was rehabilitated.

Post Treatment Chemical Addition: The sodium hypochlorite system was installed in 2017.
The sodium fluoride and polyphosphate chemical feed systems are original to the 1994 water
treatment plant upgrade. These systems are in need of replacement, including metering pumps,

mixers, controls, and chemical storage tanks.

Finished Water Pumps: The three finished water pumps are original to the 1994 water
treatment plant upgrade and in need or replacement. Replacement of the finished water pumps
should include not only the replacement of the pumps and motors, but new VFDs as well.

Residuals and Disposal: Lagoons 2 and 3 have overgrown vegetation and are in need of
maintenance to restore capacity of the lagoons. The washwater residuals pumps that pump the
lagoon supernatant to the sanitary sewer system are also in need of replacement, as they have

experienced operational issues in recent history and are nearing the end of their service life.

Building: The building has been well maintained, but it is aging infrastructure that would
need upgrades. The upgrades recommended in the 2016 report include concrete repairs, door
upgrades, new floor finishes, adding insulation, roof repairs and other general architectural
repairs, HVAC system upgrades, security improvements, lighting improvements and other

general electrical equipment upgrades.

5.3.2 New Water Treatment Plant

Portions of the existing water treatment plant are 25 years old and others are over 50 years old.
Replacement of the existing water treatment plant should be designed as a 6 MGD plant based on
the current population projections and demand trends. Piloting different technologies will need to
be considered to determine which treatment technology will be the most appropriate for the system.
Technologies to consider include rapid clarification technologies including DAF (dissolved air
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flotation) and ballasted sand flocculation. The treatment plant would primarily be designed for

turbidity, TOC and microbial removal, but should also consider iron and manganese removal. The

SWD has faced challenges in the past with high TTHM levels, and increased TOC removal would

help lower TTHM levels in the distribution system. The addition of chloramines or post-filtration

GAC adsorbers could be considered for inclusion in the project to aid in reduced TTHM

concentrations.

The timeline for a new water treatment plant from design to start-up of the facility is expected to

require 5-6 years, consisting of piloting (1.5 years), design and permitting (1.5 years), and

construction (2-3 years).

The alternatives for water treatment are listed in Table 5-5.

TABLE 5-5
ALTERNATIVES FOR WATER TREATMENT

Project ) Estimated Cost
o Capital Improvement
Identifier of Improvement
WT-1 Upgrades to existing WTP $6.5M
WT-2 New WTP with more robust treatment and flexibility $36-$42M
5.4 WATER DISTRIBUTION SYSTEM

The distribution system needs identified in Section 4 include programs and infrastructure projects

that address:

operational and infrastructure changes to address areas with low fire flows
operational and infrastructure changes to address areas with low pressures
high water age resulting in water quality issues

a water main replacement program
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5.4.1  Areas with Low Fire Flow

The Somerset hydraulic model was used to evaluate available fire flows under existing conditions.
In addition to the Insurance Services Office (ISO) designated fire flows for specific locations, a
minimum fire flow of 500 gpm should be available at every hydrant within the distribution system.
A list of locations (nodes in the hydraulic model) that do not meet the 500 gpm requirement was
compiled and is included in Appendix H. Most of these locations are located at the end of dead-
end streets and are supplied by small diameter water mains (2-inch and less). Although these
locations are not able to provide 500 gpm due to the restriction of their small diameter, they do not
pose an immediate concern as they are all located within 500 — 1,000 feet of a hydrant capable of
providing 500+ gpm. In the event that the fire flow was needed, a fire truck would be able to
connect to the nearby hydrant and be supplied with adequate flow.

One area with adequately sized pipe that is not able to supply 500 gpm is in the north-end of
Somerset. This area of the distribution system is somewhat isolated (using closed valves) in that
it is primarily served by the FJIM Well #2 only. Valves on County Street, EIm Street, Yankee
Peddler Drive, Old Colony Avenue and Palmer Street are closed to create this isolated zone. These
valve closures also restrict the fire flow availability in this area. The hydraulic model was used to
assess fire flow availability with the current valves closed and opened. Opening the valves
increased the available fire flow above 500 gpm for all of the locations (other than the dead-ends)

that were not meeting the minimum 500 gpm.

Another area with adequately sized pipe that is not able to supply 500 gpm is near the water storage
tanks on Hot and Cold Lane. This is the highest elevation within the high service zone of the
distribution system, and routinely sees low pressures (around 20 psi) due to the elevation. System
pressures and available fire flows in this area should be increased once the poor performance of
the booster station is addressed and the HGL in the High Service Zone is increased to operate

between 280-300 feet. See Section 5.4.2 for more information regarding these improvements.

In addition to the base 500 gpm requirements, there are several locations within Somerset where
ISO required fire flows are not being met. A summary of the 1SO fire flow locations, the required
flows, and the available flows under existing operating conditions is presented in Table 5-6.
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Table 5-6 shows that most locations are able to provide the I1SO required fire flow when the WTP
is online except for the three following locations:

e Intersection of Lees River Avenue and Harvey Lane

e Intersection of Fatima Drive and Shay Drive

e Intersection of EIm Street and Old North Street

TABLE 5-6
ISO FIRE FLOW LOCATIONS - GPM
ISO Locations Needed | \y7poff | wTPOn
Fire Flow

Brayton Ave/4" St (Middle School) 3,500 2,274 4,000
County St/Luther Ave (Regional HS) 3,500 2,447 4,000
Brayton Point Rd (near DPW) 3,500 4,000 4,000
Alden Place 3,500 2,633 3,666
Whetstone Hill Rd/Windward (N. Elem.) 3,500 2,289 4,000
Main St/Poplar St 3,500 2,798 3,674
Chace St/Briar Rd 3,000 2,300 4,000
Lees River Ave/Harvey Ln 2,500 2,165 2,178
County St/Wood St (Town Hall) 2,250 2,381 4,000
Wilbur Ave/Brayton Point Rd 2,250 3,821 4,000
Riverside Ave/Desmond Ave 1,750 2,529 4,000
County St/Whetstone Hill Rd 1,750 2,289 4,000
County St/Gibbs St 1,000 2,313 4,000
Fatima Dr/Shay Ave 1,000 643 690

O’Neill Rd/Perkins St 1,000 1,978 1,991
Pleasant St/Compos St 750 2,043 2,456
Elm St/Old North St 750 634 721

5.4.2  Areas with Low Pressure

The hydraulic model was used to identify areas with low pressure under existing conditions. As
previously discussed in this report, the high service booster station located near the Hot and Cold
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Lane west tank is not able to operate as designed and does not increase the level of the Read Street
Standpipe sufficiently to raise the HGL of the High Service Zone.

Water system needs include addressing the improper performance of the pump station.
Alternatives include rehabilitation of the existing pump station, installing a new BPS at the existing
site and relocating the BPS to the Read Street Tank site.

The booster station needs to be upgraded/rehabilitated to operate more effectively and efficiently
or replaced. The pump station could be upgraded with a new electrical system, pumps, motors and
drives within the existing building. This would be the least costly alternative, but it may not
improve the efficiency and reliability of the pump station. The pump station could be replaced
with a new pumping station at the current site. This alternative would be somewhat more costly
and may not address the concerns with converting single-phase power to three-phase power using
VFDs and the limitations due to the piping configuration of the Hot and Cold Lane Tanks. A third
alternative would be to relocate the pump station to the Read Street Tank site. The Read Street
Tank site has three phase power available, which would increase the reliability of the booster
station operation. Relocation of the pump station would also change the suction piping
configuration such that the station could draw form either the West or East Hot and Cold Lane
tank. The ability to use either tank would improve reliability and increase flexibility in the
distribution system.

The other aspect of the improvements needed for the booster pump station is to increase the HGL
of the High Service Zone. The booster station should be operated to maintain a HGL of 280-300
within the Read Street tank. The higher HGL will improve available fire flows, especially for
those locations previously identified. In addition to increasing the HGL, the discharge from the
booster pump station should connect to an existing pipe that extends to the top of the Read Street
Tank to aid in turn-over of the water in the tank and reduce water age.

The high service area has valves located at the following locations and elevations in order to create
the high service zone.
e Read Street & Travers Street (Elev. 91.0)
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e Brayton Point Road (Elev. 145.0)

e Read Street & Brayton Avenue Control Valve (Elev. 118.0)
e Hillside Avenue Check Valve (Elev. 114.0)

e Lepes Road Check Valve (Elev. 97.0)

The elevations at the PRVs represent the lowest elevations in the zone, while the highest elevation
in the zone is approximately at 190.0-feet. Based on the differences in elevations within the zone,
the pressures would be increased to operate between 38 — 90 psi. Due to the age of the PRV valves
and their criticality in operating the high service zone, it is also recommended that these valves are
replaced as part of the booster station replacement to ensure that the zones will function properly
and reliably.

The booster station would have a design operating point of 420 gpm @ 100 ft TDH with 15 HP

motors. The estimated costs for the booster pump station alternatives are presented in Table 5-7.

TABLE 5-7
ALTERNATIVES FOR WATER DISTRIBUTION BOOSTER PUMP STATION
Project ) Estimated Cost
o Capital Improvement

Identifier of Improvement
WD-1 Rehabilitate Existing Pump Station $450,000
WD-2 Replace Pump Station at Existing Site $750,000
WD-3 Relocate New Pump Station at Read Street Tank Site $950,000

54.3 Water Age

The hydraulic model was used to identify water age within the distribution system under existing
conditions. The average water age in the Hot and Cold Lane Tanks with both tanks online is
estimated to be 19 days. The water age could be reduced to an average of 12.5 days by placing
one of the tanks off-line. This can be done without significantly impacting the available fire flows.
Reducing the water age should be a benefit in reducing THM levels.
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The Town of Somerset has petitioned the Massachusetts Department of Environmental Protection
Drinking Water Program and received approval to place a tank off-line. The Town can monitor
the quarterly THM sampling to assess the impact of the reduced water age.

5.4.4  Water Main Replacement Program

As previously detailed in the existing conditions section of this report, more than 20% of the
existing distribution system was installed prior to 1940, and approximately 16% of the distribution
system is comprised of water mains constructed of Asbestos Cement. These pipelines are
approaching the end of their expected service life, and as a result the number of water main breaks
and water quality complaints are increasing. The recommended goal for a water main replacement

program is to replace all watermains before their expected service life is exceeded.

Because of the magnitude of the water main replacement program, a method to prioritize specific
pipelines was developed. Projects consisting of multiple pipelines were first identified by creating
clusters of watermains with similar characteristics (material, remaining service life, break history)
and when appropriate adjacent locations. The size of each project was intended to replace
approximately one (1) mile of pipe each year. These projects were prioritized based on the
following criteria:

e Year Installed

e Diameter

e Material

e Remaining Service Life

e Break History

e Pressure

e Available Fire Flow

The method of prioritizing the projects is described in Appendix I. Also included in this appendix
is a detailed listing of the water mains included in each project. In total, 43 projects were identified
to be prioritized for replacement. The projects listed in order of priority for the 25-year planning
period are included in the Table 5-8. The projects are also shown in:
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e Figure 5-1 Priority Projects 1 — 10

e Figure 5-2 Priority Projects 11— 20
e Figure 5-3 Priority Projects 21 — 30
e Figure 5-4 Priority Projects 31 - 43
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TABLE 5-8
WATER MAIN REPLACEMENT PROJECTS BY PRIOIRTY

Church Street, and Pleasant Street

Project Location Reason Cost

1 Lees River Avenue, Ocean Boulevard, Milton Avenue and Enterprise Drive Age, AC, FF $1,355,000

2 Buffington Street, Hichney Lane, Fatima Drive, Lourdes Road, and Apostle Road Age, FF $1,297,000

3 Elm Street Age, AC, FF $832,500

4 Read Street, Highland Road, Hot and Cold Lane, Travers Street, Seaver Street, and | Age, FF $1,849,000
Bertram Road

5 Riverside Avenue Age $3,700,000

6 Lepes Road, Kaufman Road, Hillside Avenue, Sherman Road, Mellen Avenue, Bower | Age, AC, $1,440,000
Street, Bodwell Street, Blossom Avenue Breaks

7 O’Neil Road, Ripley Street, Angus Street, Perkins Street, Massasoit Street, Keene Age, Breaks $1,092,000
Street, Carey Street, Burrows Street, Stoddard Street, Pocasset Street, Farren Street,
and Anawam Street

8 Chatterton Avenue, Thelma Avenue, Perron Avenue, Riverside Avenue, and Owen Age, AC, $1,113,000
Avenue Breaks

9 Westhill Avenue, Riverside Avenue, Newhill Avenue, and Longhill Avenue Age $1,205,000

10 County Street from North Street to FIM Well #2 Age, WQ $4,350,000

11 Linden Drive, Hemlock Street, Birch Street, West County Street, Ash Street, Pine Age $700,000
Street, Judy Lane, Lorraine Avenue, and Violet Avenue

12 Wilbur Avenue, Walker Street, Arch Street, and Alden Place Age $1,205,000

13 Read Street, Meadow Lane, and Doherty Avenue Age $1,110,000

14 Pleasant Street, Old Colony Avenue, and Sandy Point Avenue Age, WQ $1,245,000

15 High Street, Cherry Street, Clark Street, School Street, Poplar Road, Avon Street, Age, WQ $1,100,000
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Meribah Street, Gardner Avenue, Durfee Court, Annette Avenue, and Roland Avenue

Project Location Reason Cost
16 Centre Street, Lincoln Avenue, Grant Avenue, Hargreaves Avenue, Gay Street, Garfield | Age, Breaks $970,000
Avenue, Tyler Avenue, Everett Street, Sanford Avenue, and McKinley Avenue
17 Palmer Street, Borland Avenue, Seward Avenue, Ranger Street, Davis Street, and | Age $910,000
Richmond Street
18 Pleasant Street, North Street, and Carol Street Age $860,000
19 Vermont Avenue, Massachusetts Avenue, and Watuppa Avenue Age, AC, $800,000
Breaks
20 Prospect Street, Luther Avenue, Wordell Road, and at Berkeley Regional HS $930,000
21 Shawomet Avenue, Marigold Avenue, Buxton Avenue, Spruce Street, Prospect Street, | Age, Breaks $1,015,000
Shove Street, Dias Terrace, and Bowker Terrace
22 Wilbur Avenue, Kathleen Avenue, Kenneth Avenue, and Randolph Street Age, AC, $721,500
Breaks
23 Brayton Avenue, Slades Ferry Avenue Age, AC $750,000
24 Mohawk Road, Mount Hope Road, Bourn Avenue, Watuppa Avenue, Eddy Lane, and | Age, AC $1,240,000
Stetson Lane
25 Grandview Avenue, Luther Avenue, Harrison Avenue, Johnson Street, Berube Avenue, $980,000
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SECTION 6

RECOMMENDED PLAN

Like many communities with aging infrastructure, the Town of Somerset will need to commit a
considerable amount of funds over the planning period to maintain the high quality of water service
that residents expect. This plan is a guide to prioritize the capital improvements and will aid the

Town in spending the necessary funds wisely.

Estimates of probable construction costs are developed in current dollars. Since not all of the
improvements have a high priority or urgency, the projects are projected to occur in the future
based on an implementation schedule. Using this implementation schedule, the costs will be
projected out to the approximate years that the funds would be needed/requested for the

development of a financing plan.

6.1 WATER SYSTEM RECOMMENDED PLAN

The capital improvements plan consists of projects that address water supply, water treatment and

water distribution needs.
6.1.1  Water Supply Recommended Plan

The capital improvements for the Segreganset Transfer Pumping Station include the addition of a
standby power generation system (WS-1), evaluation of the transmission main condition (WS-2a),
lining of the transmission main (WS-2b), evaluation of and improvement to the dam structure for
the Segreganset River (WS-3), and replacement/rehabilitation of the transfer pump after 20-years
of operation (WS-4). Because this facility was upgraded in 2012, these projects are proposed to

be conducted more than 5-years in the future.

The capital improvements for the FIM Well #2 (Dighton Well) include modifying the piping to
pump this water directly to the Somerset Reservoir (WS-6). This would include the elimination

of chemical treatment of the raw water which is estimated to reduce operating costs by
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approximately $30,000/yr. This project should be considered a higher priority based on the cost
savings and should be implemented within a couple years.

The capital improvements for the Somerset Reservoir include the performance of a bathymetric
survey and safe yield analysis (WS-8), replacement of gates and piping in the intake structure (WS-
9) and maintenance of the dam (WS-10). These projects have a high priority and should be

implemented within a couple years.

The capital improvements for the interconnections include pipe replacement for connection to the
City of Fall River, the Swansea Water District and the Dighton Water District. The interconnection
with Fall River is a high priority as this water system has the greatest water supply capacity should
Somerset ever need it. The interconnection with the Dighton Water District is a second priority as
the FIM Well #2 is transitioned from pumping to the distribution system to pumping to the
reservoir. There are a few residences that are currently served off the discharge from the FIM
Well #2 that could be transitioned to the Dighton Water District. The interconnection with
Swansea Water District, while not critical to the Town of Somerset, does represent a potential
water user which would help with Somerset’s excess supply. All of the recommended

interconnection work should be implemented within 5-years.
6.1.2  Water Treatment Recommended Plan

The water treatment capital improvements include short-term upgrades to improve water quality
and ensure a safe working environment as well as the long-term replacement of the water treatment
plant. The short-term upgrades include chemical addition modifications to address disinfection
by-product issues and building systems upgrades. These improvements should be implemented
within a couple years. The long-term goal is to replace the water treatment plant with a more
robust and flexible treatment system. The process of piloting alternative treatment technologies,
designing and permitting a new plant and constructing the new plant will take 4-5 years. The
Town should consider starting this process within 5-years so that the new facility (whether at the
existing WTP site or at the property acquired across County Street) can be activated within 10-
years which would be the end of the expected service life for the existing treatment system.
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6.1.3  Water Distribution Recommended Plan

Distribution system capital improvements include replacement of the booster pumping station for
the high service area and water main replacement. The booster pumping station is not efficient or
effectively operated and should be replaced within a couple years. The water distribution system
piping replacement plan was developed based on prioritizing old mains, under-sized mains, and

pipes with a history of leaks/breaks. This program should be implemented on an annual basis.
6.2 WATER SYSTEM PROJECT COST ESTIMATES

The planning level cost estimates for the recommended capital improvements are presented in
Table 6-1. These planning-level costs were developed using standard cost estimating procedures
consistent with industry standards utilizing unit cost information. The project cost information
presented herein is in current dollars and is based on the Engineering News-Record (ENR) Index
of 11,292 (July 2019).

6.3 WATER SYSTEM PROJECTS IMPLEMENTATION PLAN

As previously indicated, implementation of the recommended projects should be done based on
priority. An implementation schedule is presented in Table 6-2 with the estimated costs
distributed in Table 6-3.

This capital improvement projects with the greatest priority and should be implemented within 5-
years include the standby generator for the Segreganset Transfer Station (WS-1), modifying the
piping to pump the FIM Well #2 to the reservoir (WS-6), conducting the bathymetric survey and
safe yield update for the reservoir (WS-8), replacing the gates and piping for the reservoir intake
(WS-9), replacing the interconnections with Fall River, Swansea Water District and Dighton Water
District, upgrades to the water treatment plant to address water quality issues and improve staff
safety and comfort (WT-1), relocating the booster pumping station for the high service zone (WD-

3) and the priority water main replacement projects (WD-4).
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TABLE 6-1

WATER SYSTEM CAPITAL IMPROVEMENTS COST ESTIMATES

okt e o
WS-1 Install Standby Generator $100,000
WS-2a Evaluate the 30-inch Transmission Main Condition $100,000
WS-2b Line the entire length of Transmission Main (3.8 miles) $4,000,000
WS-3 Dam Evaluation & Improvements $500,000
WS-4 Replace/rehabilitate pumps in 2032 $500,000
WS-5 Install treatment for Manganese Removal Not Selected
WS-6 Modify piping to pump water to Reservoir $500,000
WS-7 Sell well to Dighton Not Selected
WS-8 Bathymetric Survey and Safe Yield update $50,000
WS-9 Replace gates, valve operators, and piping at intake $500,000
structure
WS-10 Somerset Reservoir Spillway and Dam Improvements $4,000,000
WS-11 Replace Fall River Interconnection $600,000
WS-12 Replace Dighton Water District Interconnection $200,000
WS-13 Replace Swansea Water District Interconnection $250,000
WT-1 Upgrades to existing WTP $6,500,000
WT-2 New WTP with more robust treatment and flexibility $42,000,000
WD-1 Rehabilitate Existing Pump Station Not Selected
WD-2 Replace Pump Station at Existing Site Not Selected
WD-3 Relocate New Pump Station to Read Street Tank Site $950,000
WD-4 Water Main Replacement Program (1% Annually) $34,000,000

14110A-DWMP
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TABLE 6-2
WATER SYSTEM PROJECTS IMPLEMENTATION SCHEDULE

o i N [92)] < Lo © N~ [e0) () o — AN ™ < L0 (o) N~ o) ()] o i N o™ <t
WS-1 Install Standby Generator
WS-2a Evaluate Transmission Main
WS-2b Line Transmission Main
WS-3 Segrega_nset River Dam
Evaluations/Improvements

WS-4 Replace/Rehab Pumps
WS-5 Install Manganese Treatment (@)
WS-6 Modify Piping to Reservoir
WS-7 Lease well to Dighton (@)
WS-8 Bathymetric Survey
WS-9 Replace Gates/Operators at Intake
w10 | e e
WS-11 Fall River Interconnection
WS-12 Dighton Interconnection
WS-13 Swansea Interconnection
WT-1 Upgrade Existing WTP
WT-2 New WTP (b) | (b) | (b)
WD-1 Rehabilitate Existing Pump Station €)
WD-2 Replace Pump Station at Existing Site €))
WD-3 New Pump Station at Read Street
WD-4 Water Main Replacement Program

(a) Not Selected

(b) Piloting and Design, followed by Construction
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WATER SYSTEMS PROJECTS IMPLEMENTATION SCHEDULE DISTRIBUTED COSTS

TABLE 6-3

Planning Year Implementation (including 3% annual inflation)
ID Asset Description Benchmark
2019 2020 2021 | 2022 | 2023 | 2024 | 2025 | 2026 2027 2028 | 2029 | 2030- | 2035- ) 2040-
2034 2039 2044

WS-1 Segreganset Generator $100,000 $119,400

30” Transmission Main
WS-2a Segreganset Evaluation $100,000 $106,100
WS-2b |  Segreganset %%Iigéansm'ss'on Main | 44,000,000 $4,776,200
WS3 | Segreganset | Dam Evaluation/ $500,000 $652,400

Improvements

Pump Rehab/
WS-4 Segreganset Replacement $500,000 $146,900
WS-5 FIM Well #2 Manganese Treatment Not Selected
WS-6 | FIMwell#2 | ReservoirPipe $500,000 $562,800

Interconnection
WS-7 FIM Well #2 Lease to Dighton Not Selected

. Bathymetric

WS-8 Reservoir Survey/Safe Yield $50,000 $51,500
WS-9 Reservoir | Intake Gate $500,000 $530,500

Replacement
WS-10 |  Reservoir | Dam Improvements/ | ¢ 14 309 00 $4,243,600

Annual Maintenance
WS-11 | Interconnections | Fall River Replacement $600,000 $636,540
WS-12 | Interconnections | Dighton Replacement $200,000 $225,100
WS-13 | Interconnections | Swansea Replacement $250,000 $273,200
WT-1 WTP Upgrade Existing WTP $6,500,000 $6,695,000
WT-2 WTP New WTP $42,000,000 $500,000 $500,000 | $1,000,000 | $51,204,400
WD-1 Distribution Rehab Existing PS Not Selected
WD-2 Distribution Replace Existing PS Not Selected
WD-3 Distribution New Booster PS $950,000 $1,039,000
WD-4 Distribution \Ié\izz:)tgc'(\e/ln?égt Program $33,720,000 | $1,395,700 | $1,376,000 | $909,700 | $2,081,100 | $4,289,300 | $835,900 | $1,343,000 | $1,824,200 | $1,572,300 | $1,495,800 | $12,618,000 | $8,233,000 | $9,477,000

Yearly Total 8,144,220 | $6,892,740 | $2,221,900 | $2,869,000 | $4,789,300 | $6,231,500 | $2,343,000 | $53,028,600 | $2,224,700 | $1,495,800 | $12,764,900 | $8,233,000 | $9,477,000
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Water Management Act Permit




COMMONWEALTH OF MASSACHUSETTS
EXECUTIVE OFFICE OF ENERGY & ENVIRONMENTAL AFFAIRS

DEPARTMENT OF ENVIRONMENTAL PROTECTION
SOUTHEAST REGIONAL OFFICE -
20 RIVERSIDE DRIVE, LAKEVILLE, MA 02347 508-946-2700

DEVAL L. PATRICK ' IAN A, BOWLES

Governor Secretary
TIMOTHY P. MURRAY LAURIE BURT
Lieutenant Governor Commissioner
February 26, 2010
Robert Lima RE: SOMERSET - BRA\WMA
Somerset Water Department Interim Water Management Act
----- ~-3249-County Street - * Permit #19P42527301 T

Somerset, MA 02726

INTERIM WATER MANAGEMENT ACT PERMIT
Dear Mr. Lima;

This letter will serve as your interim permit for water withdrawal under the Water Management Act, MGL ¢.
21G, pursuant to 310 CMR 36.34(6) and shall become effective on February 28, 2010.

‘This interim permit #I9P42527301 authorizes the continued withdrawal of the previously permitted volume on
the condition that you complete the process for permit renewal and otherwise comply with 310 CMR 36.00 and
all permit conditions in Permit #9P42527301, which is scheduled to expire on February 28, 2010. The interim
permit may be terminated by your failure to comply with the provisions of MGL c. 21G and the regulations
adopted thereunder by the Massachusetts Department of Environmental Protection (MassDEP) at 310 CMR
36.00, or by failure to comply with the conditions of Permit #9P42527301.

The interim permit shall be valid until MassDEP approves or denies your request for a permit renewal but in no
case shall it be valid for more than one (1) year from the date of issuance. Interim permits may be renewed by
MassDEP if a permit renewal application has not been either approved or denied at the time of expiration of the
interim permit. This interim permit may be terminated by MassDEP pursuant to 310 CMR 36.21(4)(a) and will
Zterminate automatically on approval or denial.of your application-for-water-withdrawal by MassDEP, -

If you have any questions regarding the interim permit or the WMA permit renewal process, please contact

Allison Rescigno O’Shea at (508) 946-2763.
. Very tpaty yoyss,
y A
L

Richard J. Rondeau, Chief
Drinking Water Program
Bureau of Resource Protection

YADWP Archive\SERO\Somerset-WMA-Interim Permit #19P42527301-2010-02-26
ecc: Duane LeVangie, DEP
This information is available in alternate format. Call Donald M. Gomes, ADA Coordinator at 617-556-1057. TDD# 866-539-7622 or 617-574-6868.

DEP on the World Wide Web: htip://www.mass.govidep
ﬁ Printed on Recycled Paper



Massachusetts Department of Environmental Protection
Bureau of Resource Protection — Water Management Act Program

20-Year Permit Renewal Application

A. Facility Information

Important:
Whenfillingout 1.
forrns on the
compuier, use

only the tab key

to move your

cursor - do not

use the return

key.

wma20yr.doc « 09/08

Permittee Contact Information:

Somerset Water Department

Facliity Name
3249 County Street

Street Address

Somerset MA 02726
City State Zip Code
Robert E. Lima 508-674-4215
Contact Person Name/Title Fhone #
508-677-96091
Fax# Email
42527301 Taunton
Waler Management Act Permit # Watershed
Consuitant Contact:
None at this time.
Consultant Company Name
Sireet Address
City State Zip Code
Contact Person Name/Title Phone #
Fax# Email

Existing Permit and Registration Information

Compiete the foliowing table for your existing Water Management registration(s) and permit(s).

Total Authorized

Watershed Name(s) Registration(s) Permit(s) Volume(s)
Taunton 42527301 9P-4-25-273.01
Walershed Regisiration # Permit#
2,81 1.61 4,42

Registered Volume (mgd) Year 20 Permit Volume {mgd) Total Autharized Volume
Watershed Registration # Permit #

Registered Volume {mgd) Year 20 Permit Volume (mgd) Total Authorized Volume
Watershed Registration # Permit#

Registered Volume (mgd) Year 20 Permit Volume (mgd) Total Authorized Volume

20-Year Permit Renewal Application « Page 1 of 8



Massachusetis Department of Environmental Protection
Bureau of Resource Protection — Water Management Act Program

20-Year Permit Renewal Application

B.

1.

2.

wma20yr.doc = 09/08

Water Withdrawal Information
Is this a public water supply? [X Yes ] No If yes, PWS 1D #: PV?SZ 17,;3#000
Number of permitted withdrawal poinis: Groundw:ter © Surface%Nater B
Name and type of withdrawal points: ngaI;SE:irgg;D # Location (Street/Town)
]G 3249 County Street
(8) Somerset Reservoir X s 4273000-D18S Somerset, MA
G Brook Street
(b) Segregansett River X s 4273000-028 Dighton, MA
X G 581 Brook Street
(C) GP #2 Well 18 4273000-05G Dighton, MA
[1G
(d) (18
mjc
(e) Lis
I 1G
0] ]S
e
@ s

Photocopy this page and attach if you have more than seven withdrawal poinis,
Primary use category for this water withdrawal:
Public Water Supply Commercial O Industrial |

Agricuiture ] Cranberry ] Golf |

Other (please describe) [ ]

For public water suppliers, are you using Department of Conservation and Recreation (DCR} Office of
Water Resources water needs forecasts?

X vyes [] No

Other (please describe):

For seasonal water users, have the number of days of operation for your water withdrawal changed
from what is on your current permit?

[} Yes [ No
If yes, number of days of operation on current permit: ¥ Days
Number of days of operation requested on renewed permit: #Days

Please note that if there is an increase in total withdrawal volume, then a full permit application must

be filed for the increase.
20

Permit length requested (number of years): FYenn

Permits cannot extend beyond the end of the 20-year permit cycle for your watershed. See the
attached Permit Schedule for the watershed permitting and end date schedule.

20-Year Permit Renewal Application - Page 2 of 8



Massachusetts Department of Environmental Protection
Bureau of Resource Protection — Water Management Act Program

20-Year Permit Renewal Application

B. Water Withdrawal Information (continued)

Wastewater Discharge

7. Where will the water withdrawn be discharged?

100 ¢ . . .
————  will be discharged to a public sewer system.

Town of Somerset Water Pollution Control Facility
Sewer System Name

%

will be discharged fo on-site disposal systems.

0,
— B will be discharged to another alternative (please describe).

Alternative Discharge Deseription

8. Is some fraction of the water withdrawn {o be discharged out of this watershed (include ocean
discharge if appropriate)?

[ Yes No If yes, what fraction of your total discharge and to which watersheds?
% ! !

——== Wil be discharged to the Watershed
[+]

% will be discharged fo the Watershed
4]

% will be discharged to the Waterehed

%

will be discharged fo the Goaan discharge

9. Is there an NPDES discharge permit? Yes [] No 1440100676

NPDES Permit #
4.2 MCD (yearly daily
Gatlons perday average).

What is the authorized NPDES daily discharge volume?

Is the discharge volume metered? X Yes [] No

Taunton River
Discharge point location

What is the location of the discharge point?

10. Are there groundwater discharge permit(s)? [} Yes X No GW Dischargs Permit #

What is the authorized daily discharge volume? Gallors per day

is the discharge volume metered? [1Yes [ No

What is the location of the discharge point? Discharge point location

Piease attach copies of any NPDES or groundwater discharge permits.

* We are awaiting new NPDES Permit.

wrma20yr.doc « 08/08 20-Year Permit Renewal Application = Page 3 of 8



Massachusetts Department of Environmental Protection
Bureau of Resource Protection — Water Management Act Program

20-Year Permit Renewal Application

C. Special Permit Conditions

Below is a list of special conditions that are often included in Water Management permits.

+  Check all special permit conditions that appear in your Water Management permit;

+  Provide a brief description how you have complied with the conditions; or

+  If there have been unique circumstances that have affected your compliance with the conditions
during the past five years, provide that information; and

- Aftach additiona! sheets or additional information as needed.

[X] Maximum Authorized Daily Withdrawals from each Withdrawal Point
Source: GP #2 Well Replacement: 0.58 Approved Max (MGD)

Somerset Reservoir: 6.0 Approved Max (MGD

Zone li Defineation (for Public Water Supplies only)
Completed by Earth Tech under DEP funding.

X Wellhead Protection (for Public Water Supplies only)

Best Effort Agreements with Town of Dighton in regards to Zone II and

areas around Somerset Reservoir.

Conservation

Please attach a copy of your Water Conservation Plan and provide a brief description of how the
conservation plan has been implemented.

«  For municipal public water suppliers, compliance with your conservation conditions is documented by completing the
Commonwealth of Massachusetts Water Resources Commission Water Conservation Questionnaire for Public Water
Suyppliers, revised: March 11, 2008, which ¢an be found on the MassDEP Website at

http:/iwww.mass . govidep/water/laws/outline.birn.

Resource Monitoring - please check all that apply:
Streamflow [] Wetlands Pond or Lake [0 Groundwater

[] Other (please describe):

wmaz20yr.doc + 09/08 20-Year Permit Renewal Application « Page 4 of 8



Massachusetts Department of Environmental Protection
Bureau of Resource Protection — Water Management Act Program

20-Year Permit Renewal Application

C. Special Permit Conditions (continued)

[ Residential Gallons per Capita Day Performance Standard (for Public Water Supplies only)

[l Unaccounted-for-Water Performance Standard (for Public Water Supplies only)

[C] Summer Limits on Nonessential Outdoor Water Use

[ Baseline Withdrawal Volumes {for Public Water Supplies only)

X1l Reporting Raw and Finished Water Volumes
On ASR each vear.

1 Other

winaZ0yr.doc » 09/08 20-Year Permit Renewal Application » Page 5 of 8
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% See DCR anticipated Water Demands

Massachusetts Department of Environmental Protection
Bureau of Resource Protection - Water Management Act Program

20-Year Permit Renewal Application

Vhen i ot D2. 20-Year Projection of Withdrawal Volume

i‘f,i’n“,?u‘igﬂie 1. Fillin the projected daily average water withdrawal in millions of gallons in Column 2.

only the tab key NOTE: 100,000 gallons = 0.10 MG

to m°"ec‘i/°”’" . 2. In Column 3, fill in the number of days you expect to operate. For year-round withdrawals, enter
e the retm 365 days. For seasonal withdrawals, multiply the number of months that you will operate each year

by 30 to get the days of operation (e.g., a golf course that irrigates during April, May, June, July,
August and September would enter 6 months of operation x 30 days = 180 days of operation).
Seasonal withdrawers must also complete Question 6 on page 8.

3. Multiply the average daily water withdrawal (Column 2) by the days of operation {Column 3) to get
the total annual water withdrawal. Enter the number in Column 4.

{1) Calendar (2} Average Daily Withdrawal {4) Total Annual Water

Year Volume (mgd) {3) Days of Operaticn Withdrawal (mgy)
2010 3.73 365 1,361.5
2011 3.73 365 1,361.5
2012 3.73 365 1,361.5
2013 3.73 365 1,361l.5
Years 1.5 2014 3.73 365 1,361.5
2015 3.82 365 1,394.3
2016 3.82 365 1,394.3
2017 3.82 365 1,394.3
2018 3.82 365 . 1,394.3
Yoars 610 2019 3.82 365 1,394.3
2020 3.92 365 1,430.8
2021 3.92 365 1,430.8
2022 3.92 365 1,430.8
2023 3.92 365 1,430.8
Years 11-15 2024 3.92 365 1,430.8
2025 4.02 365 1,467.3
2026 4.02 365 1,467.3
2027 4.02 365 1,467.3
2028 4.02 365 1,467.3
Years 16-20 2029 4.02 365 1,467.3

wrna20yr.doc » 09/08 20-Year Permit Renewal Application « Page 7 of 8



Massachusetts Department of Environmental Protection
Bureau of Resource Protection - Water Management Act Program

20-Year Permit Renewal Application

D2. 20-Year Projection of Withdrawal Volume (cont.)

* See DCR Anticipated water demands. *
4. The projected average daily withdrawal volume during Years 1-5, Years 6-10, Years 11-15 and Years

16-20 of the permit period is shown in the Table above.

Average daily withdrawal volumes: Years 1-5 Years 6-10 Years 11-15 Years 16-20

5. If part of this volume is registered, subtract the registered volume from the average daily withdrawal
volumes for Years 1-5, Years 6-10, Years 11-15 and Years 16-20.

3.73 - 1.61 = 2,12

Average daily withdrawal volume for Years 1-5 Registered volume Requested permit volume for Years 1-5
3.82 - 1.61 & 2,21

Average daily withdrawal volume for Years 6-10 Registered volume Requested permit volume for Years 6-10
3.92 - 1.61 = 2,31

Average daily withdrawal volume for Years 11-15 Registered volume Requested permit volume for Years 11-15
4.02 - 1.61 = 2.41

Average daily withdrawal volume for Years 16-20 Registered volume Requesied permit volume for Years 16-20

For Seasonal Withdrawals operating less than 12 months per year

6. Seasonal withdrawals are often made at varying rates over the course of the season or year. For
example, golf courses, ski areas or other seascnal suppliers do not need to withdraw water year round.

If your withdrawal has large seasonal variations, please show the anticipated total monthly withdrawals
for a typical year in the space below. The numbers you use can be actual projections for one year
during the permit periocd. NOTE: 100,000 gallons = 0.10 MG

Jan, Feb. Mar. Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec.

if you expect the seasonal variation in your withdrawal to change during the permit period, or if there is
any unique aspect to the pattern of your withdrawal, please provide that information in the space
below.

E. Certification

| certify, under penalty of law, that this application and all attachments were prepared under my
supervision, in accordance with a system designed to ensure that qualified personnel properly
gathered and evaluated the information submitted. Based on my inquiry of the person or persons who
manage the system, or those persons directly responsible for gathering the information submitted in
this application, the information submitted is, to the best of my knowledge and belief, true, accurate,

and
o Superintendent & Plant Manager
Slgzi?éf Applidant & / Titie
Répé€rt E. Lima 11/067/2009
Printed Name 4 Date

wmaz20yr.dog » 09/08 20-Year Permit Renewal Application » Page 8 of 8



Massachusetts Department of Environmental Protection
Bureau of Resource Protection — Water Management Act Program

20-Year Permit Renewal Application

Attached you will find a copy of the “Massachusetts Department of Environmental Protection Water Management Act
Program 20-Year Permit Renewal Application Form”,

PLEASE NOTE - This application form is for Water Management permittees who do not anticipate needing more water
during the upcoming 20-year permit period than they are currently permitted for in their Water Management Act permit. If
you do not anticipate needing additional water, please complete this form and submit it to MassDEP, One Winter Street,
5" floor, Boston, MA 02108,

Permittees who anticipate needing additional water will need to file an application for a new Water Management permit.
The application requirements and forms for a new Water Management permit can be found at
hitp://www mass govidep/water/approvals/wmgforms.him, BRP WM 03 - Water Management Withdrawal Permits.

Permittees who do not need to increase their authorized withdrawal volume now, but expect to need more water in five or
ten years can either a} apply for a new 20-year permit for the anticipated additional withdrawal volumes now, or b) can
apply for a permit renewal for the current authorized withdrawal volume now, and then file a full application for a new
permit in five or fen years as their water withdrawals approach the authorized permit limit. Preparation and review of a full
permit application can be time consuming. Permitiees shouid allow ample time to prepare and submit a new permit
application.

Demand Projections — Authorized withdrawal volumes in Water Management Act permits and permit renewals for public
water supplies will be based on Department of Conservation and Recreation (DCR) Office of Water Resources 20-year
demand projections. Please contact the Office of Water Resources if you are a public water supplier and you have any
guestions or concerns about the 20-year demand projections for your community and the data needed o complete the
projections.

Non-public water supply Water Management permit holders and public water suppliers who do not have completed
demand projections from DCR should request withdrawal volumes based on their best estimate of their water needs
through the coming 20 years. In many cases, this will be the same as the amount in their current permit, is some cases
where water demand has fallen, permittees will request less than the amount authorized in their current Water
Management permit. Permittees who anticipated needing more water than their current permit authorizes witl want to
both renew their current Water Management Permit and file an application for a permit for the additional withdrawal
volumes.

MassDEP is required to publish notice of all permit and permit renewal appfications in the Environmental Monitor as part
of the application review process and to accept public comment on the applications for 30 days after the notice appears in
the Monitor. Because MassDEP relies on the public comment process to help identify potential environmental impacts
from water withdrawals, we cannot issue Water Management permits or permit renewais for volumes greater than what is
requested in the application and published in the Environmental Monitor.

Water Conservation for Public Water Suppliers - Water Conservation is an integral part of all Water Management
permits. Public Water Suppliers must complete the “Commonwealth of Massachusetis Water Resources Commission
Water Conservation Questionnaire for Public Water Suppliers”. This questionnaire will document permittees’ compliance
with the conservation requirements in the current Water Management permit, and will outline permittees’ plans for any
additional conservation measures during the upcoming permit period. If you have any questions about the Water
Conservation Questionnaire, please contact the DCR Office of Water Resources or the DEP Water Management
Program.

Water Conservation for Other WMA Permittees — Non-public water supply permittees are required to provide a written
description of their conservation program over the life of the current Water Management Pemmit in the “20-Year Pemit
Renewal Application, Section C, Special Permit Conditions”. Permit renewal applicants must also provide a written plan
for water conservation during the 2008-2028 permit period as part of their permit renewal application. At a minimum,
applicants will be expected outline a program that meets the Massachusetts Water Conservation Standards (Executive
Office of Environmental Affairs and Water Resources Commission. July 2006. Water Conservation Standards, available at
hitp:/iwww.mass.gov/envir/mwre/pdf/Conservation Standards.pdf). I you have any questions about documentation of
your existing water conservation program or about the water conservation requirements for your permit renewal
application, please contact the DEP Water Management Program.




Massachusetts Department of Environmental Protection
Bureau of Resource Protection — Water Management Act Program

20-Year Permit Renewal Application

WATER MANAGEMENT ACT 20-YEAR PERMIT RENEWAL SCHEDULE

Watershed Watershed Renewal Application Permit Renowal 20-Year
Number Name Filing Date Effective Date Permit Term

1 Hudson River Basin May 1-31, 2008 August 31, 2008 2008-2028
12 Blackstone River Basin November 1-30, 2008 February 28, 2009 2008-2029
20 Charles River Basin

17 Ipswich River Basin May 1-May 31, 2008 August 31, 2009 2008-2029
18 North Coastal Basin

19 Boston Harbor Basin November 1-30, 2009 February 28, 2010 2010-2030
25 Taunton River Basin

21 South Coastal Basin May 1-31, 2010 August 31, 2010 2010-2030
22 Cape Cod Basin August 1-31, 2010 Nevember 30, 2010 2010-2030
23 Islands Basin November 1-30, 2010 February 28, 2011 2011-2031
24 Buzzards Bay Basin February 1-28, 2011 May 31, 2011 2011-2031
14 Concord River Basin May 1- 31, 2011 August 31, 2011 2011-2031
27 Ten Mile River Basin August 1-31, 2011 November 30, 2011 2011-2031
3 Deerfield River Basin November 1-30, 2011 February 28, 2012 2012-2032
2 Housatonic River Basin February 1-29, 2012 May 31, 2012 2012-2032
5 Farmington River Basin May 1- 31,2012 August 31, 2012 2012-2032
4 Westfield River Basin August 1-31, 2012 November 30, 2012 2012-2032
7 Miilers River Basin November 1-30, 2012 February 28, 2013 2013-2033
8 Chicopee River Basin February 1-28, 2013 May 31, 2013 2013-2033
9 Quinebaug River Basin May 1- 31, 2013 August 31, 2013 2013-2033
6 Connecticut River Basin August 1-31, 2013 November 30, 2013 2013-2033
11 Nashua River Basin November 1-30, 2013 February 28, 2014 2014-2034
10 French River Basin February 1-28, 2014 May 31, 2014 2014-2034
15 Shawsheen River Basin May 1- 31, 2014 August 31, 2014 2014-2034
13 Memimack River Basin August 1-31, 2014 November 30, 2014 2014-2034
16 Parker River Basin November 1-30, 2014 February 28, 2015 2015-2035
25 Namraganselt River Basin February 1-28, 2015 May 31, 2015 2015-2035



APPENDIX C
List of Private Wells




LIST OF PRIVATE WELLS
AS OF AUGUST 2002

SOMERSET, MA

Street/Location Comment

1080 G.A.R. Highway

1723 Brayton Avenue

294 G.A.R. Highway

164 Forrest Avenue Irrigation

468 Fairway Drive Irrigation

108 Warren Street

26 Gertrude Street

199 Lynch Avenue Irrigation

2 O’Neil Road

3 O’Neil Road

5 O’Neil Road

310 Olympic Road

977 Lee’s River Avenue

80 Olympic Road

Alberta Avenue (last house on right/East end of Street)

105 Mayes Avenue Irrigation

86 Carol Street Irrigation




APPENDIX D
Annual Statistical Reports




FEBRUARY

OFFICE OF

THE BOARD OF

8C

v 3249 COUNTY STREET
P.O. BOX 35
SOMERSET, MASSACHUSETTS 02726 SCOTT O'BRIEN, CHAIRMAN

OFFICE 679-2731 STEPHEN J. RIVARD, VICE-CHAIRMAN

PLANT JOHN L.WALSH, CLERK
February
M assachusetts DEP
1 Winter Street

Boston, Massachusetts 02108

Attn: Water Management Act Program
Municipal Use Support Documents

Dear Sirs;
Enclosed are copies of ail support documents required for the

Confidently Estimated Municipal Use for the Town of Somerset Water Department
which was submitted electronically on the 2014 A SR report on thisdate. | have also

included the following raw water report for the River intake
Source | D which islocated within ~ Taunton River Watershed:
January in operation 93,714,000 gdlons
February 2014 25 days in operation 134,284,000 gallons
March 2014 3 days in operation 13,003,000 gallons
April 20 days i n operation 104,012,000 gellons

2014 3 days in operation 51,843,000 gallons

Total Amount pumped: 396,866,000 gallons
Total Number of Days in operation: 61

Max. Single Day Volume Pumped: 5,806,000
Date Max. Amount Pumped: 02/23/2014

In the electronic report form there was no place to includethis data for thiswater source.

If there is any additional support material which you need please contact me a any of the
telephone numbers listed above.

Respectfully Submitted,

Robert E. Lima
Superintendent & Plant Manager




eDEP - MassDEP's OnlineFiling System

Page Tof 1

Home | Contact j Pnvacy Policy

MassDEP's Online Filing System

Nickname:

My eDEP My Notifications
Receipt
Forms Attach Files Signature
Summeary/Receipt
print receipt
Your submisson is Thank you for usng DEPs online reporting

system. You can seect "My eDEP' to see alig of your transactions.

DEP Transaction 718461

Date and Time Submitted; 2/18/2015 5:18:37 PM
Other

Form Name: Public Water System Annud Statistica Report

PWS 4273000

PWSNAME SOMERSET WATER DEPARTMENT
SGNATURE: Robet E. Lima

System Information

Cross Connection Control Program (CCCP)(4273000)
Water Production & Consumption Information(4273000)
Source Protection - Watershed(4273000)

Source Pratection - Zone

Water Manegement Act Annua Report -

Water Management Act Annua Report - Basin Withdrawa (4273000)
Treatment Plants{ 4273000)

Pump Stations{ 4273000)

Storage Facilities(4273000)

Ground Water Sources(4273000)

Surface Water

Purchased Water Sources(4273000)

Ancillary Document Uploaded/Mailed
2014 ASR Report attachment

Receipt

Exit

eDEP

MassDEP Home | Contact [ Privacy Policy

MassDEP's Online Filing System 2015 MassDEP

2/18/2015




Water System Annual Statistical Report- Transaction #718461 Page 1of 1

Massachusetts Department of Environmental Protection
Bureau of Water Resources - Water Program
Public Water Supply Statistical Report

Reporting 2014

2014 Public Water Supply Verification

Please verify the information below andthen click the Continue button.

PWS 4273000
PWS Name: SOMERSET WATER DEPARTMENT
PWS Street Address Line 3249 COUNTY ST
PWS Street Address Line 2:
SOMERSET
State: MA
Zip Code: 02726
Class: COoM
Report Year: 2014

Legally Responsible Party Contact Information
The Legally Responsible Party isthat individual who hasthe ultimate authority to ensure that your system isincompliance with the
federal and state drinking water regulations. This may be the owner of a private facility, a town or school official or other similarly

authorized person.

First Name [ROBERT

Middle Initial

Last Name

Company Name [[OWN OF SOMERSET WATER DEPARTMENT

Phone Number |

[ J
Street Address 1 COUNTY STREET

Street Address 2|

City/Town [SOMERSET
State [MASSACHUSETTS
Zip Code

2/18/2015




System Information Transaction #718461

| Massachusetts Department of Environmental Protection

Bureau of Water Resources (BWR) - Drinking Water Program Name: SOMERSET WATER DEPARTMENT
Pubic Water Supply Statistical Report City: SOMERSET
Reporting Year 2014 PWS Class: COM

System Information (COM/NTNC)

1. PWS Street Address
[SOMERSET WATER DEPARTMENT

PWS Name

3249 COUNTY ST

PWS Street Address Line 1 PWS Street Address Line 2

[SOMERSET (Massachusetts

City/Town State Zip Code
|

Phone Number Fax Number (if available)

Web Site Address of PWS (if available)

2. PWS Mailing Address Same as street
[SOMERSET WATER DEPARTMENT
Mailing
COUNTY ST
Mailing address Line 1 Mailing address Line 2
SOMERSET Massachusetts
City/Town State Zip Code

3. Isthis a Seasonal System? (This question is notapplicable to your PWS)

4. Owner/Responsible Person:

;. Thisisa new
Owners Name - First, Middle Last - one name only (if not municipal): Phone Number

5. Primary Contact:

[ROBERT E | -

LIMA This is a new
Name (First, Middle Last) » one name only- Phone Number

|rima27351

Email Address (For Emergency Purposes) the Email Address

6. Certified Drinking Water Operators employed by the PWS:

License
Name Grade Function
Number
2T 22271 GENERAL OPERATOR
MICHAEL J, AGREST1 2D 23599 SECONDARY DISTRIBUTION OPERATOR
F, 24312 GENERAL OPERATOR
VASCO R, PACHECO 2D 01T/4T 10024/20416 SECONDARY TREATMENT OPERATOR 6/21/2007
2T OIT 22583 GENERAL OPERATOR 1/12/2010
2D 4885 PRIMARY DISTRIBUTION OPERATOR 2/28/2003
GEORGE J, CARVALHO Cc2 GENERAL OPERATOR 6/1/1987
ROBERT LIMA c4 PRIMARY TREATMENT OPERATOR .9/21/2007
JONATHAN C, REBACK 3T 20737 GENERAL OPERATOR 3/10/2008

Page 10f 3

End-Date

To Add an operator, begin typing a license # inthe field befow. Pick the license number from the list and then click the"Add

Operator" button.
License Number:
| Add Operator

the button to get more information.

7. Primary Certified Operator Contact Information:
Primary Distribution Certified Operator Contact Information

2/18/2015




System Information Transaction Pege 2 of 3

Number Fax Number
Mailing address information is provided to MassDEP by the Division of Professional Licensure
Mailing Address 1 Mailing Address 2
iv

State Zip Code Address Re-Enter E-Mail Address
Primary Treatment Certified Operator Contact Information
Name Phone Number Fax Number
Mailing address information is provided to MassDEP by the Division of Professional
Mailing Address 1 Mailing Address 2

Alabama
Town/City State Zip Code E-Mail Address Re-Enter E-Mail Address

you use acontract certified operator, does your system have asigned Public Water System Certified Operator Compliance
Notice approved by the DEP

Yes No

8. Names of Water Board Members (if applicable). Please attach an

Name Phone Title

Add Person |

Owner Type:
MUNICIPAL

Federal Employment Identification Number (FEIN):

(FEIN) - Do NOT provide SSN

10. this system a not-for-profit organization

5 Yes No
yes Exempt code (eg ,
11. Population Served Ave
Winter Population (October March):
Summer Population (April September): (18554
By what method was the population Census Type:
figured Other Description:

Testing requirements for lead and copper and bacteria in your system is based onthe population
Number of Samples Frequency of Samples
Lead and copper samples required: 30 3YEARS
Winter Bacteria samples required: 20 MONTH
Summer Bacteria samples required: 20 MONTH

13. Meter information:
a. Number of Service Connections: 6815

b. Percentage of service connections that are metered:

c. Are all publicly owned buildings metered?

d. If No, what percent are

14. System Information

a. Number of Distribution Systems:

b. Finished Water Storage Capacity in Million Gallons
[Conversion factor is  of MG]

c. Pumping Capacity (GPM): 4450

15. Percentage of Source Types (must add up to 100%}
Ground Water Surface Water Purchased Ground Purchased Surface

S2 > 0
16. Emergency Response Actions:

a. Hasyour system completed an Emergency Response Plan (ERP).(DO NOT submit your ERP to MassDEP. MassDEP will review
the ERP during your next sanitary survey.)

*Yes

2/18/2015




System Information (COM/NTNC)- Transaction

have made changes to the ERP.
have made no changes tothe ERP.
fa. Does your system have an Emergency Response (ER) annual training plan

If Yes, please attach a copy of the plan. Describe the training performed during the reporting including the types of training, the
date(s) of training, and number of staff and local officials trained on each date and their job titles.
c. Is your system registered for the Health and Homeland Alert Network (HHAN)

Yes No j

d. Hasyour system signed the agreement and joined the Massachusetts Water and Wastewater Agency Response Network

Yes C No
e. How often does your system the following
Alarms: | Other Frequency:
Interlocks: . Other Frequency:
Back-up power sources: j j Other Frequency:

f. List and describe all Level 3 or higher ER incidents during the reporting period.

of incident Level Description

Add Incident |

17. Doyou have an antenna or other appurtenance (not needed for drinking water purposes) attached to any of your storage
tank(s)

Yes e No No storage tanks J

If Yes, list the antennae or other appurtenances, owner(s) names, and the date installed:

Storage Tank Name Antennae or Appurtenance Owner Name Date Installed

Add Attachment

Comments or additional information regarding this section:

Page30f 3

2/18/2015




Cross

Control Program (CCCP)- Transaction Pege 10of 4

Massachusetts Department of Environmental Protection 4273000

Bureau of Water Resources (BWR) - Drinking Water Program Name: SOMERSET WATER DEPARTMENT
Public Supply Annual Statistical Report City: SOMERSET

Reporting Year 2014 PWS Class: COM

Cross Connection Program Coordinator

[ROBERT J |

Coordinator First Name Coordinator Last Name

COUNTY STREET] i

Coordinator Street Address Line 1 Coordinator Street Address Line 2

i Massachusetts [v]
State Zip Code
Phone Number Fax Number (if available)
AHOO.COM

Coordinator email

Surveyor Personnel

To add a surveyor, begin typing the certification  # inthefield below. Pick the license # offthe list and then click the "Add Surveyor" button.
MassDEP Certification ~ Number |

Add Surveyor

Tester Personnel
To add atester, begin typing the certification #inthefield below. Pick thelicense # offthe list and then click the "Add Tester" burton.
MassDEP Certification ~ Number j

Add Tester

2. Didyour system usetheservices of athird party/consultant for the implementation of your Cross-connection Control Program or a portion of it

Yes No |
[JOHN ENLOE
Doing Business As
Contact First Name Contact Last Name

(Company/Individual Name)
DAVIS STREET |

Consultant Street Address Line 1 Consultant Street Address Line 2

[FALL RIVER | Massachusetts
State Zip Code
Phone Number Fax Number (if available)

Consultant email

Third Party Consultant Surveyor Personnel Information:

To add asurveyor, begin typing the certification  # inthefield below. Pick the license # offthe list and then click the "Add Surveyor" button.
MassDEP Certification ~ Number

Add Consultant Surveyor |

Third Party Consultant Tester Personnel Information:

To add atester, begin typing the certification #inthefield below. Pick the license # offthe list and then click the "Add Tester" button..
MassDEP Certification !D Number | j

Add Consultant Tester

What services does the perform forthe town

Facilities Survey Testing of Devices

2/18/2015




Cross Connection Control Program (CCCP)- Transaction

Devioe Installation Plan Approval Program Management

3. Complete the following table summarizing types and numbers of facilities surveyed during this reporting period.

- of Facilities Surveyed # of Facilities with first # of Facilities - . i
Type of Total # of Facilities . . K i i # of Facilities Re-surveyed in this
- Prior to this reporting  time surveys during tobe ) .
Facility Served by PWS R k i reporting period
period reporting period Surveyed
A B c = A- (B+C)
206 0 11 1
2 |2 0
Industrial
3 0
Institutional
- 42 lo
Municipal
Residential 0 0 lo lo
(Optional)
Total 253 1

Comment field the end ofthis question set (question #17) to provide, clarifications, descriptions or explanations regarding the above data.

Please reference the question number and table field in your description.

4. Are there any within your systems service area protected by:
Reduced Pressure Backflow Preventer (RPBP):

Yes No
Double Check Valve Assembly (DCVA):

Yes No

Ifthe answer is No to both questions question 8. answer is yes please complete the appropriate section(s) of the following table.
Total # of devices at the # of devices of devices removed & . .
Type of o . o . . i ft of seasonal devices in
. beginning of this inthis reporting not replaced this Total # of devices
Facility . . i ) Total
period period reporting period
B C =A +B-C
RPBP
(A3 j lo P i
Commercial
[13 | 1o [0
It .
Institutional 18 0 lo  EZ
6
Municipal HZ
Residential 0 0 o j
(Optional)
r r

2/18/2015




Cross Connection Control Program (CCCP)- Transaction

Total |1135
DCVA
|
Commercial |0 I
ho il i
|
Institutional ! ! lo
i5
Municipal ke h o Li ! |O
Residential ' b jo
(Optional)
Total 51 ] h lo | 52 |

"Use Comment field at the end of this question set (question #16) to provide, clarifications, descriptions or explanations regarding the above data.

Please reference the question number and table field in your description.

*PWSs must maintain a list of ALL registered cross connections that are being protected by a RPBP or DCVA. The list must contain at a minimum the
following information: owner/business name, Cross Connection ID#, types of protection (RPBP or DCVA), brand, model, serial # and exact location within th
facility.

5. Provide information on the testing performed in this reporting period by the type of

Type of Protection of Initial tests of Routine tests # of Failures of Repairs # Not Tested
259 | [ 3
RPBP
0
DCVA ! 55 7 1

Describe any discrepancies between the expected number of tests, based on the total number of devices reported in question #5, and the actual
number of tests reported in question #6. If you reported a value greater than 0 for "# Not Tested" in question #6 provide an explanation for why th
devices were not tested.

3 DEVICES NOT TESTED ROUND BUT DID TEST AGAIN BUT ARE DATED 2015 BUT ARE COUNTED FOR BUILDINGS WERE NOT OPEN AT
TIME OF 2ND ROUND OF TESTING

6. Canyour PWS provide MassDEP with a copy of the list of RPBP and DCVA within 2 hours?

®
Yes No
1. Does your PWS approve, permit and/or test PVB and/or devices?
(8 o o
DEVICES SPPVB DEVICES
Yes No Yes No

f Yes to either please provide the following details:

Type of Protection # of Initial tests If of Routine tests of Failures t of Repairs SRe-tests
0 ! 0
PVB
|
SPPVB

‘Use Comment field the end of this question set (question #16) to provide, clarifications, descriptions or explanations regarding the above data. Please
the question number and table field in your description.

8. What is the maximum time allowed to protect across connection after discovery of a violation?

Check one: days days 90 days v Greater than 90 days

9. Do you have a fully implemented active educational program directed toward residential customers?
O educational program implemented?

Yes No NTNCs may skip this question.




Cross Connection Control Program (CCCP)- Transaction Fage4 or 4

10. Do you have afully implemented educational program for specific users (ex.industrial, Commercial, Institutional, Municipal and
Residential)?
hd selected only if your does not have any Industrial, Commercial, Institutional, Municipal or Residential users.

Yes No N/A  Yes, please list the types of users targeted through your education program. (Check all that apply):

Industrial Institutional

No, when doyou plan to have the educational program implemented?

Date(mm/dd/yyyy)
Does your system have an atmospheric vacuum breaker (hose bib) program foryour customers?
If yes When?
If nodo you plan toinstitute one in furure? nogo to
Yes No Ifyes goto question Yes No 13 Date(mm/dd/yyyy)

12. Does your system have alocal ordinance, by-law or policy statement on cross-connection control?
i (e
I Yes No

If you already provided copy to MassDEP in 2008 (2007 no further action is required.

If YES.and you did provide acopy toMassDEP please forward acopy to:

MassDEP Boston office, 1 Winter Street, floor, Boston, MA 02108
Attn :

Does your water system have atotal containment policy?

Yes No

Containment policy means ALL services connections have adevice installed atthe meter. Containment protects the water main by isolating each

facility independently of its activity industrial, or municipal).

14. Has there been a incident Inyour water system during the reporting period?
Yes No

If Yes, please provide infomation below:

Add Incident

15. Comments or additional information regarding this section

DEVICES WERE TAKEN OUT OF THE SOMERSET HIGH SCHOOL BUILDING DEMOLISHED.

2/18/2015




Water Production & Consumption Information- Transaction Pege 10t 3

Massachusetts Department of Environmental Protection PWSiD#: 4273000
Bureau of Water Resources (BWR) - Drinking Water Program Name: SOMERSET WATER DEPARTMENT
Public Water Supply Annual Statistical Report City: SOMERSET
Reporting Year 2014 PWS Class: COM

Water Production & Consumption Information

How to report in vs. Million Gallons

When Converting gallons to Million gallons, decimal point moves 6 places tothe left.

If Reporting in Gallons If Reporting in Million Gallons (MG)
Example 1 45,562,100 45.5621
Example 2 340,212 0.340212
Example 3
Example 4 96,543 0.096543

! Gallons (GAL) C Million Gallons (MG) No Meter

Volume Units
FINISHED Water Production and Consumption Summary for Reporting

Finished Water means water that isintroduced into the distribution system of a public water system and is intended for distribution

consumption without further treatment, except as treatment necessary to maintain water quality inthe distribution system (e.g.
disinfection, addition of corrosion control chemicals).

do not enter below.
(4) Netfinished Water
Amount of finished (3)Amount of finished entered your
Month Amount offinished water from Wwater purchased from water sold to other distribution 1)+
own sources (GAL) systems (GAL) (2) - (3)= (4) (GAL)
January 181217000 0 0 181217000
February o 0 [76292000
March 10
April 10
May o 0 73876000
June i 0 [81782000
July 196377000 0 [96377000
August lo 0
September [0 0
October lo 0 [58872000
November 168472000 lo 0 68472000
December 175428000 lo 0
TOTAL jo 0 [946135000
Maximum Daily Finished Water Consumption:
Volume (GAL): Date: |

RAW Water Production and Consumption Summary for Reporting Year :

Raw Water means water inits natural state, prior to treatment andis usually the water entering the first treatment process of a water
treatment plant.

Same asfinished water (it is not necessary to complete Table if same volume as

*Please do notenter commas(,) below.

Month Amount of raw water (2) Amount of raw water (3) Amount of raw water sold (4) Netraw Water

to other systems (GAL) Consumption +(2)-(3) =
(4) (GAL)

pumped from own sources purchased from other

(GAL) systems (GAL)

2/18/2015




Pages?2 of 3

Water Production & Consumption Transaction
January ie
February
March 1107079000 lo | o
April 89586000
May 83993000 83953000
June jo 96304000
July i o
August lo
September | 95001000
October 75400000 io |0 75400000
November io lo 80105000
December io _j o |
TOTAL 1105415000 ]
Maximum Daily Raw Water Pumping: Volume (GAL): j
Summary of Water Sold
System Name PWS ID# Total Volume Sold (GAL) Water type

WATER DISTRICT 14076000

Metered Finished Water Consumption by Service Type

v

U.S. EPA requires every PWSto report what their water is used for in order to characterize each system. In this table, report the

percentages of metered water foreach category below, ONLY for those categories over 10%. For municipal water suppliers, most of

the water be reported as Residential Area. any other categories are more than 10% of your metered use, report it in the

appropriate category. If any category is less than 10%, do NOT report it. The precentage do NOT have to addto 100%, since water
use insome categories will be less than andtherefore is not reported-

ONLY

report uses for categories over 10% of total metered Report ALL metered water use in the Water Management

Distribution System Form (if appropriate)
% Primary Type Type

Service % Service

Area Area

G Yes Day Care Center o G Yes Other Residential
[ J Dispenser [ Yes Other Transient

- [

® O Yes Homeowners Association C ) Yes Recreation Area

C Yes  Hotel/Motel ED Yes Residential Area
® O Yes Highway Rest Area ® Restaurant

Yes Industrial/Agricultural ([ ] O Yes Retail Employees
[ ] O Yes Interstate Carrier y Yes School
Institution (] O Yes Sanitary Improvement District

® Medical Facility L4 Yes Summer Camp

O VYes Mobile Home Park o G Yes Secondary Residences
[ ] C Yes Mobile Home Park, Principal Residence ® Yes Service Station
L C VYes Municipality ® Subdivision

O Yes Other Area L Yes Water Bottler

OYes Other Non-Transient Area ® C )Yes Wholesaler
o Yes Commercial

Summary of Treatment Plant Losses {complete only if finished water volume

less than raw water)




Weater Production & Consumption Information- Transaction

No treatment plant losses (not applicable);
Total Raw Water into
Treatment treatment plant last year (raw
pumped +raw purchased - raw

sold):

Total Water Lost

Total Finished Water
Treatment

from treatment plant
Process last

last year:
year:

250989000.00

Briefly describe the fate of the waste product (slurry or sludge) produced by your treatment process (discharge to sewer, groundwater

discharge, settling re-circulate back into treatment plant, etc.):

DISCHARGE TO SETTLING LAGOONS THEN DISCHARGED TO TOWN SEWER SYSTEM

X. Comments or additional information regarding this section

Pege 3of 3
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Source Protection - Watershed- Transaction

Department of Environmental Protection
Bureau of Water Resources (BWR) - Drinking Water Program
Public Water Supply Annual Statistical Report
Reporting Year 2014

Source Protection - Watershed

4273000
Name: SOMERSET WATER DEPARTMENT
City: SOMERSET
PWS Class: COM

Page 1of 5

2/18/2015




Source Protection - Watershed- Transaction #718461 Page 2 of 5

hitps://edep.dep.mass.gov/WebForms/ASR/2010/ JPROTECT_W.aspx 2/18/2015



Source Protection - Watershed- Transaction #7184061 Page 3 of 5

httos://edep.dep.mass.gov/WebForms/ASR/2010/IPROTECT_W.aspx 2/18/2015



Source Protection - Watershed- Transaction Page4 of 5

Watershed

1. Mass DEPassigned Watershed #: 14383

2. DEPSource IDsand Names of the withdrawal points in Watershed.

SourcelD Source Name Comments

SOMERSET RES.

3. MassDEP SWAP Program Identified Potential Sources of Contamination (PSC), please update with current water supply

protection area inventory information.

Ground
PSC Description Quantity Comments
Threat
AQUATIC WILDLIFE 1 H SEASONAL
CLANDESTINE DUMPING H UNAUTHORIZED OFF-ROAD
' VEHICLES
LARGE QUANTITY HAZARDOUS WASTE H
GENERATORS !
OILORHAZARDOUS MATERIALS RELEASE 2 -
CHEMICAL MANUFACTURE 2 H
RESIDENTIAL FUEL OIL STORAGE 25
RESIDENTIAL LAWN CARE/GARDENING 25 M
RESIDENTIAL SEPTIC/CESSPOOL 25 M
TRANSMISSION LINE 2 H
TRANSPORTATION CORRIDOR 5 H
FERTILIZER STORAGE ANDUSE 5
PESTICIDE STORAGE ORUSE 5 H

Select Edit to Answer Questions 4-6:

4. Didyour inspections of the Watershed identify any new land uses or activities that pose a threat to drinking water quality? *

\ Yes

If YES, please describe:

5. Didyour inspection identify anyviolations of state or local land usecontrols? *

©No]

If YES, please describe the violation(s), reporting and resolutions:

| Aj

6. YES, didyoureport those violations to the municipality (i.e.building inspector, board of health, planning board)?

I Yes No!

2/18/2015




Source Protection - Watershed- Transaction Page 5 of

Comments or Additional Information regarding this section:

2/18/20




Source Protection - Zone  Transaction

Department of Environmental Protection
Bureau of Water Resources (BWR) - Drinking Water Program
Public Water Supply Statistical Report
Reporting Year 2014

Source Protection -Zone |l

Pase 10f 3

PWSID#: 4273000
Name: SOMERSET WATER DEPARTMENT
City: SOMERSET
PWS Class: COM




Source Protection - Zone  Transaction

Zone
Mass DEP assigned Zone Il #: 503
2. DEP Source and Names of thewithdrawal points in Zone
Source Zonel Zone )
ID ) Pollution Sources

Name Radius(ft) Control

4273000-04G GP WELL # 2 400 Y

FIM 2 WELL 400 Y

3. MassDEP SWAP Program ldentified Potential Sources of Contamination (PSC), please update with current water supply

protection area inventory information.

o ] Ground
PSC Description Quantity Comments
Threat
CLANDESTINE DUMPING UNAUTHORIZED OFF-ROAD
1 H
VEHICLES
OILORHAZARDOUS MATERIALS RELEASE 2

RESIDENTIAL FUEL OIL STORAGE 25 M
RESIDENTIAL LAWN CARE/GARDENING 25 M
RESIDENTIAL SEPTIC/CESSPOOL 25 M
TRANSMISSION LINE 2 L
TRANSPORTATION CORRIDOR 5 M

Select Edit to Answer Questions 4-6:

4. Didyour inspections of theZone Il identify any new land uses or activities that pose a threat to drinking water quality?

! 'Yes -

If YES, please describe:

5. Didyour inspection identify anyviolations of state or local land use controls? *

Yes

If YES, please describe the violation(s), reporting and resolutions:

6. If YES, didyoureport those violations to themunicipality (i.e.building inspector, board of planning board)?

O Yes

2/18/2015



Comments or Additional information regarding this section:
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Management Act Annual Report - Distribution- Transaction Pege 1 of 5

Massachusetts Department of Environmental Protection PWSID#: 4273000
Bureau of Water Resources (BWR)- Drinking Water Program
Public Water Supply Annual Statistical Report

Reporting Year 2014

Name: SOMERSET WATER DEPARTMENT
City: SOMERSET
PWS Ciass: COM

Water Management Act Annual Report - Distribution

All public water suppliers distributing 100,000 gallons per day or more must complete Tables DS-1through DS-5and Tables
DS-7 and DS-8. Tables DS-6 and DS-9 are optional. Instructions for completing Tables DS-1 through DS-8 are included in the ASR

Instructions available at MassDEP's website. If you have any questions concerning completion of the Distribution System Report,

please contact Richard Friend with the WM A Program at or email himat richard.friend@state.ma.us_

Table DS-1 Summary of Leak Detection Activities During the Reporting Year

1. Total miles of water mains

2. Miles of mains surveyed this year 26
3. Number ofleaks found

4, Number of leaks repaired 13

5 Estimated volume lost if a reliable estimate canbe made

6. Date of last leak detection survey of entire system: * (mm/dd/yyyy)

Table DS-2 Water Conservation Limits on Withdrawals

1 Didyour PWS implement mandatory nonessential outdoor water use restrictions inthe reporting year? *

OYes Nc
2. yes,why did you institute mandatory restrictions (check that apply)?

j Required by WMA;

a. permit

Calendar trigger in;
permit
! Streamflow trigger in;
permit
trigger "Other Trigger" then | v
permit"
permit

b. requirement

3. Please characterizethe type of mandatory restrictions that were in place (Check all that apply)

LJ Total outdoor j

Hourly!
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Water Management Act Annual Report - Distribution- Transaction of 5

Describe:

| "Other Daily"
Odd/Even ! Daily

4. If you instituted mandatory restrictions, on what dates were restrictions in place?

(you may have had only one period of restriction)

Start Date End Date
Period 1
(mm/dd/yyyy)
Period J
Period 3;
(mm/ddlyyyy) (mm/dd/yyyy)

5. Indicate if you plan or expect to institute nonessential outdoor water userestrictions intheupcoming summer. If you hold a
WMA permit with Seasonal Limits on Nonessential Outdoor Water Useconditions, indicate whether you plan on instituting
or streamflow trigger-based outdoor water userestrictions. Remember that if you plan on instituting calendar
restrictions, they must be in place by May 1. Streamflow-based restrictions must be in place once the trigger specified in your
WMA permit has been reached forthree consecutive days. Refer to your permit for specific nonessential outdoor water use
requirements. Indicate if you plan on instituting restrictions even though you do not hold a WMA permit with outdoor water
use restriction or do not hold a permit atall.
j Planning to institute nonessential outdoor water use restrictions per WMA permit]
j Planning to streamflow-based nonessential outdoor water use restrictions per WMA permit;
Planning to institute nonessential outdoor water use restrictions for reasons other than WMA permit requirements]
Do notintend on instituting nonessential outdoor water use
Please Note: Enter volumes in Tables DS-3, DS-5and in million gallons peryear
Example 1:if a volume is 654,120,152 gallons, enter magy.
Example 2: if a volume is 580,123 gallons, enter 0.580123 mgy.

3: ifavolume is gallons, enter 0.086 mgy.

Table DS-3Metered Finished Water UseComplete Table DS-3to account for all of your metered water volumes (e.g.permanent and

temporary; private and municipat/government; billed and non-billed). Do notinclude water sold to other PWSs, which is reported on the
Water Production S Consumption Information form

No. of Service

Connections Total Volume (mgy)
Use Category

Category

Residential 6307 543.324 Water provided to residences in
your distribution system, including
for-profit apartments, and
seasonal homes. All water used for
lawn watering at residential
buildings belongs in this category.

Residential Institutions 18.012 Water provided to institutions with
residential population such as
colleges. It is optional to account
institutions volumes separately
(may be included in Residential
above - see instructions).

Commercial/Business 331

Water served to businesses and

other commercial entities.
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Management Act Annual Report Distribution- Transaction Pege 3 of 5

Agricultural J Water used mainly to grow food,

raise animals, or run a garden

center.
Industrial '168.077 Water used mainly for industrial
purposes.

Water used for municipal purposes,
profits including schools, playing fields,
municipal buildings, treatment
plant; non-profits such as churches;
non-residential institutions such as
private schools.
Other* Water used for purposes not
included in above categories.
TOTALS Total number of service

connections and metered volume.

If youinclude avolume under "Other", list the use(s): v
UNACCOUNTED FORWATER (UAW)
Table Confidently Estimated Municipal Use volume To qualify as confidently estimated municipal use
calculations/documentation for each estimated use must be attached to this ASR or mailed to MassDEP. no documentation is

provided, DEP will count the volumes as unaccounted for water. See ASR Instructions for more detail. Leak detection volumes are
not counted as a confidently estimated municipal use. Optional Excel spreadsheets for calculating confidently estimated use can be

found atthe MADEP website at

Confidently Estimated Municipal Use

Estimated million gallons year
Fire protection & training j
Hydrant/water main flushing/main construction + 1
Flow testing +j0.417
Bleeders/ Blow offs
Tank overflow & drainage
Sewer & system flushing + 10.0174 [
Street cleaning
Source meter calibration adjustments
Major water main breaks (notleak detection) + .88105 ~~]

Total Confidently Estimated Municipal Use = |

YOU MUST PROVIDE DOCUMENTATION FORALLOFYOUR CEMU VOLUMES.
Are you attaching electronic files to the eASR that document your CEMU volumes?

®
Yes No

Paper copies of CEMU volumes may be mailed to:
Mass DEP

1 Winter St.

Boston MA 02108

Attn: Water Management Act Program
Table DS-5Unaccounted for Water To calculate UAW, subtract total metered use and confidently estimated municipal use volumes

from the total volume of finished water entering your distribution system.

% of Total Water Available for Distribution
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Million Gallons/Year

(MGY)

Total Finished Water Available for Distribution

*946.135 100%
(Total Net Finished Water from Production Form)
Total Metered Use

- 781.576 %
{System Total Metered Usefrom Table DS-3)
Total Confidently Estimated Municipal Use

-3.7 %

(Total from Table )
Unaccounted for Water (UAW) = 130.0 = L %

Table DS-6Sources of Unaccounted for Water (Optional) Use this table to provide estimated volumes of your unaccounted for
water.

Known or Suspected Source of Unaccounted i

Estimated Volume (MGY)

for Water

Leak Detection 0
Water Theft

Meter Malfunction/mis-registration

|
Other (specify): v

Other (specify):

RESIDENTIAL GALLONS PERCAPITA DAY (RGPCD)

RGPCD is a performance standard for public water suppliers serving municipalities and is a measure of the average amount of water a
resident uses each day during the reporting period. High RGPCD values are associated with unrestricted outdoor water use, especially
lawn watering. See ASR Instructions for further explanation and examples. There are two steps to determine your RGPCD number:
Step 1: Determine the residential population served by your system (2 options to choose from). Step 2: Calculate RGPCD from

population served and residential metered water volume.
RGPCD Step 1-Choose oneof two options to determine Population Served

Population Option 1: Accurate Count (census data): If your PWS serves an entire municipality, then use the most recent local or
Federal census number for the total residential population. Click Here for 2010 U.S. census populations for MA cities and towns.
Partially served communities can use the most recent local or Federal census if private well users and/or those served by other PWS
systems are subtracted out (attach documentation to this ASR). Communities with high seasonal fluctuations can pro-rate the

population for the duration of the influx. See ASR Instructions for further detail and examples.

Population Option 2: Estimate from Households Served If your PWS serves a portion of one or more communities andyou cannot
obtain a reliable census, click on the following link to open an excel spreadsheet for estimating your population. Click Here. This
estimate is calculated from the number of households connected to your distribution system and the average household size. Save the
spreadsheet onto your computer for use in subsequent years' reporting. If you are using a spreadsheet from your assessor's office or
planning board to estimate number of households served, attach the spreadsheet or mail itto DEP and report the population served on
Table DS-7 below.

If mailing Population Calculations or documentation send to:
Mass DEP

1 Winter St.

Boston MA 02108

Attn: Water Management Act Program

2(18/2015




Water Management Act Annual Report - Distribution- Transaction Page5o0f 5

Table DS-7 Population Served
served by PWS is (are)
Method of Determining Population
Census Type (Federal or
Census J

Population Served:

RGPCD Step 2 Calculate RGPCD

Table DS-8 Residential Gallons per Capita Day To determine RGPCD, your metered residential volume (million gallons/year) is
divided by 365 days. The result in then divided by the population served and multiplied by 1,000,000 to obtain gallons per person per
day. you include Residential Institutions volume in your RGPCD volume, also include the Residential Institutions population. See

ASR instructions

Residential Water Use Residential Gallons per Capita Day
/ Population Served =

(million galions) (gallons/person/day)

1543.324 ! | /365 = |80

Table DS-9 Use this table to provide comments or additional information regarding this section of the ASR. You may explain
discrepancies, provide supplemental information, or provide any other information to assist MassDEP in processing the data in your

ASR.
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Massachusetts Department of Environmental Protection 4273000
Bureau of Water Resources (BWR) Drinking Water Program Name: SOMERSET WATER DEPARTMENT
Public Water Supply Annual Statistical Report SOMERSET
Reporting 2014 PWS Class: COM

Water Management Act Annual Report - Basin Withdrawal

Instructions for completing Tables through are included in the ASR available at MassDEP's website. Ifyou
have any questions concerning completion of the Water Management Act Annua! Report, please contact Richard Friend with the

WMA Program at 654-6522 or email him at richard.friend@state.ma.us

Table BW-1 Permit & Registration information
River Basin (Watershed) Registration Number Permit Number

42527301 9P42527301

Water Withdrawal by Watershed

Calculation of Daily Average Withdrawal: Use Table BW-2 to document the reporting year withdrawal by watershed.
Table BW-3 compare's the reporting year actual withdrawal volume(s) to the volume(s) authorized under your WMA

and/or permit(s). The total volumes for each source and their respective watershed are reported in the Ground Water Sources and

for Surface Water Sources report forms. Enter the total of all sources for each watershed in Table BW-2.

Enter volumes in million gallons peryear(MGY). Example: Ifyou pumped 400,512,000 gallons intheyear, enter 400.512.
Table BW-2 Average Daily Withdrawal by Watershed

*Total Raw Watershed
Water Pumped in Average Daily
the Withdrawal
River Basin year (mgy) /365 =
11105,415 | /365

Table BW-3WMA Authorized Volume vs. Actual Withdrawal Volume

WMA Daily Avg.
Authorized Water Use
Registered Permitted Withdrawal (mgd) (from
Volume Volume Volume Table BW-2
River Basin (mgd) (mgd) (mgd) above) Difference*
3.03 1.39

A positive difference indicates that the volume withdrawn is less than the authorized volume. A negative value indicates

that more water was pumped than isauthorized andthatyour PWSmay be out of compliance.

Table Permit Special Conditions

Review your WMA permit and list any Special Conditions of your WM A permit that require submission of an annual report to MassDEP. If
the required report is being submitted with this ASR, please note in Table If a required report was submitted earlier in the year,
please provide the date submitted.

WMA Permit Special Condition Requiring

If not attached, date submitted to

Annual Reportto MassDEP Report Attached toASR MassDEP

Add Special Condition

If mailing annual report, send to:
MADEP
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1 Winter St.
Boston MA

Attn: Water Management Act Program

Table BW-5 Use this table lo provide comments or additional information regarding this section of the ASR. You may explain
discrepancies, provide supplemental information, or provide any other information to assist MassDEP in processing the data in your

ASR.
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Massachusetts Department of Environmental Protection

Bureau of Water Resources (BWR) - Drinking Water Program

Public Water Supply Annual Statistical
Reporting Year 2014

Treatment Plants

Treatment Plant

1. Plant Information
4273000-03T:

Plant

581 BROOK STREET
Street Address Line

SOMERSET

ACTIVE ACTIVE
Status:

ROBERT E LIMA

2. Related Sources Table

4273000-05G

3. Treatment Table(s)

Treatment Plant

1. Plant Information

Plant ID#:
3249 COUNTY ST
Street Address Line

SOMERSET

ACTIVE ACTIVE
Status: Availability:
ROBERT E LIMA
Contact:

2. Related Sources Table

3. Treatment Table(s)

PWSID#: 4273000

reoe

Name: SOMERSET WATER DEPARTMENT

City: SOMERSET
PWS Class: COM

FIM 2 WELL TREATMENT PLANT

Plant Name:

Street Address Line 2:
MA

State(2 letter abbreviation)

Class:
508-674-4215

Phone

FIJM 2 WELL

TREATMENT PLANT

Plant Name:

Street Address Line

MA

State{2 letter abbreviation)
I-T

Class:

508-674-4215

SOMERSETRES.

Comments or additional information regarding this section

02726

Zip:

.58

Capacity (MGD):
508-672-1272

Fax:

Click to Expand/Collapse

02726

Zip:

6

Capacity (MGD):
508-672-1272

Fax:

Click to Expand/Collapse
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Pump Stations-

Massachusetts Department of Environmental Protection
Bureau of Water Resources (BWR) - Drinking Water Program
Public Water Supply Annual Statistical Report

Reporting Year 2014

Pump Stations

Page 1 of 3

4273000
Name: SOMERSET WATER DEPARTMENT
City: SOMERSET
PWS Class: COM

2/18/2015




Pump Transaction

Pump

1. Pump Information
HOT ANDCOLD LANE BOOSTER PUMP STATION

Pump Station Name

Status: ACTIVE
Number of Pumps: 2
Raw or Finished Water: F
Standby/Emergency Power: N

Primary Pump Details
Suction Type:
Suction Size

Motor Type: CENTRIFUGA
Discharge Type:

installation Date

Pump Manufacturer: FEARLESS

4273000-05G

Pump

1. Information
SOMERSET FILTRATION PLANT

Pump Station Name

Status: ACTIVE

Number of Pumps:

Raw or Finished Water: F

Standby/Emergency Power: Y
Primary Pump Details
Suction Type:
Suction Size (inches):
Motor Type:
Discharge Type: S
Date 01/01/1993
Pump Manufacturer: DEMPSTER
2. Related Sources Table (if applicable)

Pump

1. Pump Information
#2WELL PUMPING STATION

Pump Station Name

ACTIVE
Number of Pumps:
Raw or Finished Water:
Standby/Emergency Power: Y

Primary Pump Details
Suction Type:

HOT AND COLD

Location

Availability: ACTIVE
Number of Emergency Pumps:

Maximum Aggregate Capacity (Gallons per

Minute):

Suction Head (ft.):

Motor Horse Power: 25
Motor Control: A
Discharge Size (inches):

Model #:

SOMERSETRES.

FIJM 2 WELL

3249 COUNTY

Location

Availability: ACTIVE
Number of Emergency Pumps:
Maximum Aggregate Capacity (Gallons per

Minute):

Suction Head (ft.):
Motor Horse Power:
Motor Control:
Discharge Size (inches):

Mode) #:

SOMERSETRES.

BROOK STREET
Location

Availability:
Emergency Pumps:

Maximum Aggregate Capacity (Gallons per
Minute):

Suction Head (ft.):

Page 2 of 3

2/18/2015




Pump Stations- Transaction

Suction Size (inches):
Motor Type:
Discharge Type:

Date

Pump Manufacturer:

VT

WAY

2. Related Sources Table (if applicable)

4273000-05G

Pump

1. Pump Information

SEGREGANSET RIVER PUMPING STATION

Pump Station Name

Status:

Number of Pumps;
Raw or Finished Water:

Power:
Primary Pump Details
Suction Type:
Suction Size
Motor Type:
Discharge Type:

Date

Pump Manufacturer:

ACTIVE
2

R

N

12

2. Related Sources Table (if applicable)

Pump

1. Pump Information
RAW WATER INTAKE PUMPS

Pump Station Name

Status;

Number of Pumps:
Raw or Finished Water;

Standby/Emergency Power:
Primary Pump Details

Suction Type:
Suction Size (inches):
Motor Type:
Discharge Type:
Installation Date

Pump Manufacturer:

ACTIVE
2

C

10
CENTRIFUG
S

PEERLESS

2. Related Sources Table (if applicable)

Motor Horse Power:
Motor Control:
Discharge Size (inches):
Model #:

FIJM 2 WELL

Availability:

Number of Emergency Pumps:

Maximum Aggregate Capacity (Gallons per

Minute):

Suction Head

Motor Horse Power;
Motor Control:
Discharge Size (inches);

Model #:

TREATMENT PLANT REAR

Location

Availability:

Number of Emergency Pumps:

Maximum Aggregate Capacity (Gallons per

Minute):

Suction Head

Motor Horse Power:
Motor Control:
Discharge Size (inches):
Model #:

SOMERSET RES.

Comments or additional information regarding this

Page 3 of 3

40

SOMERSET

Location

ACTIVE
0

10416

250

12

ACTIVE

4800

20

10
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Storage Transaction Page 1

Massachusetts Department of Environmental Protection PWSID#: 4273000
Bureau of Water Resources (BWR) - Drinking Water Program Name: SOMERSET WATER DEPARTMENT
Public Water Supply Annual Statistical Report City: SOMERSET
Reporting 2014 PWS Class: COM

Storage Facilities

Storage Facility

RICHMOND HILL DiSTR. SYSTEM ELM STREET IN DIGHTON

Storage Facility Name Location

Status: ACTIVE Availability: ACTIVE
Storage Type: GROUND LEVEL STORAGE TANK Capacity (MG): -38
Material: STEEL Installation Date

Storage Facility

READ ST. DISTR. SYSTEM

Storage Facility Name Location

Status: ACTIVE Availability: ACTIVE
Storage Type: GROUND LEVEL STORAGE TANK Capacity (MG): 643
Material: STEEL

Date

Storage Facility

EAST TANK @ HOT AND COLD LANE HOT AND COLD LANE MIX. SYSTEM

Storage Facility Name

Location
Status: ACTIVE Availability:
Storage Type: GROUND LEVEL STORAGE TANK capacity
Material: CONCRETE Installation Date 06/15/2011
Storage Facility

TANK @ HOT AND COLD LANE HOT AND COLD LANE MIX. SYSTEM

Storage Facility Name Location
Status: ACTIVE Availability: ACTIVE
Storage Type: GROUND LEVEL STORAGE TANK Capacity (MG): 3.07
Material: CONCRETE Installation Date 07/01/2012

Comments or additional information regarding this section
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Ground Water Sources- Transaction #718461 Page 1of 1

Massachusetts Department of Environmental Protection PWSID#: 4273000
Bureau of Water Resources (BWR) - Drinking Water Program Name: SOMERSET WATER DEPARTMENT
Public Water Supply Annual Statistical Report City: SOMERSET
Reporting 2014 PWS Class: COM

Ground Water Sources

Individual Ground Water Source Statistics

Source 4273000-05G
Source Name: FIJIM2 WELL

Location: BROOK ST 581

Status: A
Source Availability: ACTIVE

Withdrawal Units: GAL

Latitude:
Longitude:-71.134841 February: 6,556,000
Source Watershed: TAUNTON March: 7,222,000
Well Type: GRAVEL-PACKED 7.223,000
Well Depth (ft.): 39 May:
Well Casing Height (ft.): 0 June:
Well Casing Depth 0
Screen Length (ft.):7.5 August: 6,836,000
September: 8,280,000
Pump Setting 0 October:
9,269,0D0
Approved Daily Pumping
Volume (MGD):-576 December: 9,395,000
Source Metered:Yes is a Required field. Total Amount Pumped:
Date of Meter
Installation: 11/9/2004 Total # of Days Pumped: 364

Type of water metered Maximum Single Day

Pumped Volume:

for source: FINISHED Date of Maximum

Amount Pumped: 11/11/2014
Last Meter Calibration: 12/1/2014

Comments or additional information regarding this section




Surface Water Transaction

Massachusetts Department of Environmental Protection
Bureau of Water Resources (BWR) Drinking Water Program
Public Water Supply Annual Statistical Report

Reporting Year

Surface Water Sources

Individual Surface Water Source Statistics

Source 4273000-01S
Source Name: SOMERSET RES.
Location: SOMERSET
Location (Line2):
Status: A
Source Availability: ACTIVE

Withdrawal Units

Page 1of1

4273000
Name: SOMERSET WATER DEPARTMENT
City: SOMERSET
PWS Class:COM

: GAL
84,365.000

79,413.000

82,363,000

Latitude: 41.777569 January:

Longitude: - 71.137337 February:

Source Watershed: TAUNTON March:
April:

Terminal Reservoir: Y May:

Watershed Area

76,843,000

89,656,000

104,880,000

86,721,000
66,153,000
70,836,000

78,444,000

(Miles®): .39 June:

USGS Elevation (ft.): July:
Surface Area (Acres<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>