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COMMITMENT & INTEGRITY 980 Washington Street | Suite 325 T 800.446.5518
DRIVE RESULTS Dedham, Massachusetts 02026 T781.251.0200
www.woodardcurran.com F 781.251.0847

Via Electronic Mail

A March 7, 2017
_—

Gerry M. Moody, Esq.
y . Town of Milford
WOODARD 52 Main Street
&CURRAN Milford, MA 01757-2679

RE: Mitford Water Company
Water Facilities Conditions Assessment and Water System Replacement Cost Estimate —

January 2017
Dear Mr. Moody:

Woodard & Curran presents herein the results of our evaluations and estimates relative to the water
supply storage, pumping, treatment and distribution systems and related appurtenances owned and
operated by the Milford Water Company (MWC). This letter and the included attachments present our
findings and determinations, the principal assumptions used to prepare our estimates, and related backup
documentation.

Our evaluation included a site visit to complete a high-level condition assessment of each facility in the
distribution system and a review of the Master Plan and Capital Improvement Plan (CIP) developed by
Tata & Howard to gain an understanding of the age and pipe materials in the distribution system. In
preparation of the replacement cost estimates provided herein, Woodard & Curran made certain
assumptions and refied on information provided or developed by others. The principal assumptions used
in the development of these cost estimates are listed below. The information used to develop the
estimated replacement cost of new water mains, service connections, hydrants, meters, pump stations,
storage tanks, wells, treatment plants and dams are as follows:

» The Commonwealth of Massachusetts, Annual Return of the Milford Water Company to the
Department of Public Utilities of Massachusetts, for the year ending December 31, 2013

 Master Plan and Capital Improvements Plan, Milford Water Company, prepared by Tata &
Howard, December 2010.

*  MWC FY2017 thru FY2027 Annual Capital Budgets.

e Feasibility Study, Town of Milford, Massachusetts, prepared by Russell Consulting, LLC, 15
Titcomb Street, Newburyport, MA, dated June 2, 2014.

e RS Means Heavy Construction Cost Data, 2010, RS Means Construction Publishers &
Consultants, Construction Plaza, 63 Smiths Lane, Kingston, MA 02364-0800.

¢ An Excel spreadsheet provided by the MWC titled “Asset Inventory Compilation”
* Recent bid prices and cost estimates for similar types of facilities.

Water Supply, Storage and Treatment Plants

On February 3, 2017, representatives of Woodard & Curran and the MWC, including David Condrey,
General Manager, conducted site visits to the MWC water supply sources, water storage tanks and water
treatment plants. The purpose of the visits was to conduct a high-level condition assessment of these
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facilities by a visual inspection and to rate these facilities as good, fair or poor. For the purposes of this
assessment good, fair and poor are defined below:

« Good - Facilities are operational and no immediate improvements are necessary

« Fair - Facilities are operational but are likely to require rehabilitation or other improvements in
five to ten years to ensure long term operability/reliability

¢ Poor — Facilities are operational, but are likely to require repairs/rehabilitation in five years or
less to maintain iong term operability/reliability

The following summarizes the site visits and the high-level conditions assessment that were completed.
In addition, estimated replacement costs for each of the facilities included in the assessment are provided
in Table 1.

Water Supply Sources
Clark's Island Wellfield

Summary

The Clark’s Island Wellfield consists of two directionally drilled, naturally developed angle weils installed
to replace an abandoned tubular wellfield. Water is withdrawn from the angle wells via a horizontal split
case pump with a vacuum priming system. The pump and associated fittings, valves, piping and
electrical/controls are located in a concrete building. Water from the welifield is pumped to the Dilla Street
Water Treatment Plant. The reported approved maximum daily pumping volume is 0.80 million galions
per day (mgd).

Condition

A visual assessment of the wells could not be performed. Based on the angle wells being relatively new,
the Clark's Island Wellfield Angle Wells are rated as Good. However, despite this rating, it is best
management practice that the wells be pericdically cleaned/rehabilitated, as necessary, to maintain their
criginal approved pumping capacity.

The Clark’s Island Wellfield pump station is rated as Poor/Fair due to our understanding that the vacuum
priming system requires replacement, the older age of the electrical and piping system components and
lack of standby power capabilities. The Supervisory Control And Data Acquisition (SCADA) panel and
pump motor appear relatively new. Possible improvements to the pump station to upgrade its condition
to Good include replacement of the vacuum priming system, electrical upgrades, painting, valve
replacement, heating system upgrades and adding provisions for standby power. The estimated cost for
these possible improvements could range from $100,000 to $150,000. The most critical improvement
would be the replacement of the vacuum priming system.

The MWC's current capital budget plan does not include any projects for improvements to the Clark’s
Island Wellfield pump station at this time.

Milford, MA {229514) 2 Woodard & Curran
2017.03.07 Milford Water System Replacement Cost March 7, 2017
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Dilla Street Wells

Summary

The Dilla Street Wells consist of two gravel packed wells with submersible pumps and pitless adapters.
The wells were reported to have been installed in 1984 and have an approved maximum daily pumping
volume of 0.675 mgd. The water from the Dilla Street Wells is pumped to the Dilla Street Water Treatment
Plant for treatment.

Condition

Since the wells contain submersible pumps with pitiess adapters, a visual assessment of the wells could
not be performed. Based on input from the MWC it is our understanding that the wells are operating ata
reduced pumping capacity and require cleaning/rehabilitation. Based on this understanding, the Dilla
Street Wells are assessed as Fair.

Improving the wells to a Good condition would require returning the wells to their original pumping
capacity. This could be accomplished by cleaning/rehabilitating the wells or if that does not provide the
desired results, replacement or satellite wells could be installed. As discussed previously, routine well
cleaning and rehabilitation is a best management practice which may occur on a yearly or less frequent
basis in order to maintain the wells original pumping capacity. Cleaning/rehabilitation of the two Dilla
Street wells is estimated to cost up to $50,000. Total replacement of the wells, including pumps, piping
and appurienances estimated to cost up to $450,000.

The MWC's current capital budget plan does not include any projects for improvements to the Dilla Street
Wells.

Godfrey Brook Wells
Summary

The Godfrey Brook Wells consist of five gravel packed wells with submersible pumps and pitiess
adaptors. The wells were reported to have an approved maximum daily pumping volume of 0.79 mgd.
The water from the Godfrey Brook Wells is pumped to the Godfrey Brook Water Treatment Plant for
treatment.

Condition

Since the Godfrey Brook Wells consist of wells with submersible pumps and pitless adapters, 2 visual
assessment of the wells could not be performed. Based on input from the MWC it is our understanding
that the Godfrey Brook Wells are operating at a reduced pumping capacity and because of this reduced
capacity, the Godfrey Brook Wells are assessed as Fair.

Improving the wells to a Good condition would require returning the wells to their original pumping
capacity. This could be accomplished by cleaning/rehabilitating the wells or if that does not provide the
desired results replacement or satellite wells could be installed.

To address the declining production from the Godfrey Brook Wells, the MWC has included a budget of
$350,000 in their FY2017 capital budget to assess the condition of the wells and identify the necessary
improvements. The costs for those improvements would be identified once the study is completed.

Milford, MA {229514) 3 Woodard & Curran
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Cedar Swamp Well

Summary

The Cedar Swamp Well consists of one gravel packed well with a submersible pump and pitless adaptor.
The well is currently inactive.

Condition

Since the Cedar Swamp Well consists of a well with a submersible pump, a visual assessment of the well
could not be performed. Due to the inactivity of this well, we were unable to render an assessment. It is
our understanding that MWC does not have control/ownership of the Massachusetts Department of
Environmental Protection (MassDEP) required 400-foot protective radius surrounding the well. Therefore,
the well must remain inactive.

Charles River Raw Water Pump Station

Summary

The Charles River Raw Water Pump Station consists of a masonry CMU block building with flat roof and
below grade wet well. The intake for the wet well includes a new stainless steel drum screen and air burst
compressed air, screen cleaning system. The pump station contains one vertical turbine pump and
associated valves, fittings and piping for pumping the raw water to the Dilla Street Water Treatment Plant.

Condition

Visual inspection indicates that the Charles River Raw Water Pump Station is in Fair condition, The pump
station has a new intake, including a new stainless steel drum screen and air burst compressed ar,
screen cleaning system, including a new air compressor but due to the apparent age of the building and
roofing system and older pump and motor, the pump station was rated in Fair condition. Future possible
improvements to the station could include assessing and replacing the roof, if necessary, replacement of
the pump and motor, and general aesthetic improvements, such as painting. The estimated cost for these
improvements could range from $50,000 to $100,000. Although it is reported that no significant flooding
of the station has occurred in the past it may be beneficial in the long term, to assess this pump station
for its vulnerability to damage from flooding by the Charles River and if necessary, provide the required
vulnerability improvements.

The MWC's current capital budget plans do not include any projects for improvements to the Charles
River Raw Water Pump Station.

Echo Lake Reservoir
Summary

The Echo Lake Reservoir consists of an impoundment constructed of stone. Flow from the reservoir is
by gravity to the Dilla Street Water Treatment Plant. The MWC is planning on rehabilitating the spillway
and safety rail and will be replacing the intake structure with a new stainiess steel drum screen and air
burst system, similar to the intake structure installed at the Charles River Raw Water Pump Station.

Milford, MA (229514) 4 Woodard & Curran
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Condition

The Echo Lake Reservoir impoundment appears fo be in Good condition. No additional improvements
over and above what the MWC has planned, were identified by this visual assessment,

The MWC's current capital budget plans do not include any projects for improvements to the Echo Lake
Reservorr.

Water Storage Tanks
Bear Hill Tank

Summary

The Bear Hill Tank consists of a welded steel tank with a reported capacity of approximately 2,65 million
gallons {mg). The tank was reported to have been constructed in 1987. It was also reported that the
interior and exterior surfaces of the Bear Hill Tank were recoated in 2006.

Condition

Overall, the Bear Hill Tank and the exterior coating system appear to be in Good condition based on the
visual observations. No improvements were identified as being necessary from this visual assessment.
This should be confirmed by reviewing the most recent tank inspection report.

The MWC has budgeted $750,000 in their FY2020 annual capital budget for rehabilitation of the Bear Hill
Tank. This appears to be consistent with best management practices which recommends
recoating/rehabilitating steel storage tanks every 15 to 20 years.

Congress Streef Tank
Summary

The Congress Street Tank consists of a riveted steel tank that was reported to have been constructed in
1927 and has a reported capacity of 1.1 mg. The height of the tank was extended with a welded steel
extension and an aluminum roof added in 2008.

Condition

Based on visual observations, the Congress Street Tank appears fo be in FairfGood condition with the
exterior coating system requiring recoating. Since the interior could not be observed the most recent tank
inspection report should be reviewed to determine if the interior coating system requires recoating and to
identify any other necessary improvements. After providing the necessary exterior recoating (and interior
recoating, if necessary), the tank should retum to a Good condition. The esfimated cost for exterior
recoating is $300,000 — $400,000. If both the interior and exterior require recoating, the estimated cost
could range from $500,000 - $600,000. The MWC has budgeted $500,000 in FY2018 for the rehabilitation
of the Congress Street Tank, including both the interior and exterior coating systems.

Milford, MA (229514) 5 Woodard & Curran
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Highland Sireet Tank
Summary

The Highland Street Tank consists of a riveted steel tank that was reported to have been constructed in
1964 and has a reported capacity of 0.271 mg. Based on visual inspection and input from the MWC, the
tank requires recoating of both the interior and exterior coating systems,

Condition

Overall, the condition of the water storage tank appears to be in Fair condition and requires recoating of
both the interior and exterior coating systems. This shouid be confirmed by reviewing the most recent
tank inspection report. After providing the necessary interior and exterior recoating and any necessary
improvements identified by the tank inspection report, the tank shouid return to a Good condition. The
estimated cost for the interior and exterior recoating may range from approximately $500,000 - $600,000.
The MWC has budgeted $500,000 in their FY2017 Annual Capital Budget for the Highland Street Tank
rehabilitation.

Booster Pump Stations

Summary

The MWC has one booster pump station, the Congress Street Booster Station, located at the Congress
Street Water Storage Tank. The booster pump station consists of a masonry CMU block building with a
wood framed gable roof with asphalt shingles. The station is sumounded by a chain link fence. The
booster station contains two 800 gallons per minute (gpm) end suction centrifugal pumps; one reported
to be instalied in April of 2016 and the second in January of 2017. The booster pumps are located in the
basement of the building. Access to the basement is provided by an aluminum ladder. SCADA
communications are through phone lines. A sodium hypochlorite feed and monitoring system is no longer
being used.

Itis reported that when the Highland Street tank is taken offline for repairs/maintenance, it is necessary
to provide a temporary, skid-mounted booster pump in order to maintain acceptable pressures in the
distribution system. To eliminate this requirement, it would be necessary for the Congress Street Booster
Station to increase its pump capacity.

Condition

Based on the visual inspection and apparent age of the building, the booster pump station appears fo be
in Poor/Fair condition. Improvements that may be necessary to improve the overall assessment of the
station to Good include roof replacement, painting, fence replacement, basement access, controls and
communications improvements. The estimated cost for these improvements could range from $75,000
to $100,000.

in addition, in order to eliminate the need for a temporary skid-mounted booster pump when the Highland
Street Tank is off-line, the Congress Street Booster Station would require rehabilitation/replacement to
increase pump capacity. A total replacement of the Congress Street Booster Station is estimated to cost
up to $500,000.

The MWC's current capital plan does not include any projects for improvements to the Congress Street
Booster Station.

Mitford, MA (229514) 6 Woodard & Curran
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Water Treatment Plants

Godfrey Brook Water Treatment Plant

Summary

The Godirey Brook Water Treatment Plant treats water produced from the Godfrey Brook Wells. it's
reported that the plant was originally designed with a capacity of 1.44 mgd but due to lost capacity in the
Godfrey Brook Wells the current output is approximately 0,72 mgd. The lost capacity is reported to be
due to elevated ievels of iron/manganese. The Plant consists of a CMU block building with a two-level
flat roof. The building contains two aeration towers for pH adjustment, a clearwell located beneath the
building and two vertical turbine pumps for pumping from the clearwell and into the distribution system,
The building has space for adding a third vertical turbine pump. Potassium hydroxide is added for
additional pH adjustment, zinc orthophosphate for corrosion control and sodium hypochlorite for
disinfection. The plant has a connection for a portable standby generator. SCADA communications is via
radio.

It was reported that the MWC is considering a new biological water treatment plant for iron/manganese
removal.

Condition

The condition of the Godfrey Brook Water Treatment Plant is in Good condition but is operating at a
reduced capacity due to a reduced pumping capacity at the Godfrey Brook Wells. As discussed
previously, to address this issue, it is our understanding that the MWC has included $350,000 in their
FY2017 Annual Capital Budget to Investigate rehabilitation/replacement of the Godfrey Brook Wells and
replacement of the existing water treatment plant with a new biological water treatment plant for
iron/manganese removal. The estimated costs for both the well and treatment plant improvements would
be developed as part of this study.

Dilla Street Water Treatment Plant

The Dilla Street Water Treatment Plant treats all of the water supply sources with the exception of the
Godfrey Brook Wells. The treatment plant contains two pre-engineered metal buildings with concrete
foundation and floors and one combination pre-engineered metal building and brick and block building
which includes the high lift pumps and, also serves as storage and office space. The freatment plant was
constructed in 2013 and has a peak capacity of 5.0 mgd. The 2013 plant includes two pre-engineered
metal buildings; one building houses the backwash water supply clearwell and backwash pumps and the
second houses the main process equipment including the rapid mix basins, flocculation basins, dissolved
air floatation (DAF) units, three granulated activated carbon filters (GAC) and associated chemical
storage and feed equipment; zinc orthophosphate, potassium permanganate, potassium hydroxide, PAC
and sodium hypochlorite. After passing through the GAC filters, the filtered water flows to an exterior
chiorine contact tank and then pumped by the high lift pumps into the distribution system.

Condition

High Lift Pump Station — The High Lift Pump Station is located in an older brick and block building that is
also used as a garage, for storage and office/crew space. MWC reported that the roof requires repair.
MWC indicated that three of the high service pumps including motors and VFD's are relatively new. The
original brick floor in the pump area has been partially replaced with a concrete floor. Based on the age
of the building, mechanical and electrical systems and the need for a new roof, the condition of the High
Lift Pump Station is assessed as Fair. Improvements necessary to improve the assessment of the High

Milford, MA (229514) 7 Woodard & Curran
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Lit Pump Stafion to Good, include providing a detailed assessment and repairs to the building and
support systems, replacement of the roof and replacement of the brick floor. The MWC has included a
budget of $45,000 in their FY2018 capital budget for replacement of the existing roof, which is the most
critical of the potential improvements.

Dilla Street Water Treatment Plant (exclusive of High Lift Pump Station) — The Dilla Street Water
Treatment Plant was built in 2013 and due to its relatively new age and the visual assessment that was
performed, the plant appears to be in Good condition. No improvements were identified as being
necessary from this visual assessment. The MWC has included $105,000 in the FY2017 Annual Capital
Budget for replacing the media in GAC Filter No. 1. Replacement of the media in GAC Filter No. 2 and
No. 3 at a cost of $65,000 each are included in the FY2018 and FY2019 Annual Capital Budgets
respectively. This is all part of routine maintenance of the GAC filters.

Summary

Overall, the existing MWC water supply, storage and treatment plants appear to be in Fair to Good
Condition with two facilities in Poor/Fair Condition. There are no facilities that appear 1o be in Poor
Condition.

in general, facilities rated in Fair to Good condition are operational and may require rehabilitation or other
improvements in five to ten years or later for those in Good condition. Fagilities rated as Poor/Fair should
be addressed within five years.

Facilities rated as Fair include the following:
¢ Dilla Street Wells
e  Godfrey Brook Wells
e Charles River Raw Water Pump Station
» Highland Street Water Storage Tank; and
e High Lift Pump Station

Of the five faciliies rated as Fair, the MWC has included budgets in the Annual Capital Budgets for
Godfrey Brook, a study of the Godfrey Brook Wells ($350,000), which will determine what improvements
and associated costs are necessary, the roof replacement at the High Lift Pump Station ($45,000) and
rehabilitation of the Highland Street Water Storage Tank ($500,000). Once the Godfrey Brook Well study
is completed we would anticipate that additional costs would be identified for replacement or
improvements to the Godfrey Brook Wells. In addition to the roof replacement at the High Lift Pump
Station this assessment recommends that a detailed assessment of the building and support systems be
performed to determine if there are any additional improvements needed.

The MWC did not identify any capital budgets for the Dilla Street Wells and Charles River Raw Water
Pump Station, where recommended improvements were identified by this assessment,

The potential improvements to the Dilla Street Wells that this assessment identified, could range from an
estimated $50,000 for well cleaning and rehabiiitation to an estimated $450,000 for replacement of both
wells and pumps and associated appurtenances.

Potential improvements identified for the Charles River Raw Water Pump Station are estimated to range
from $50,000 to $100,000.

Milford, Ma (229514) 8 Woodard & Curran
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Facilities rated as Good or Fair/Good include the following;
e Clark's Island Wellfield
e Echo Lake Reservoir
» Bear Hill Tank
= Congress Street Tank
* (odfrey Brook Water Treatment Plant
e Dilla Street Water Treatment Plant (exclusive of High Lift Pump Station)

Although all of these facilities were rated Good or Fair/Good, the MWC did include budgets in the Annual
Capital Budgets for rehabilitation of the Bear Hill Tank ($750,000 in FY2020) and Congress Street Tank
($500,000 in FY2018). We would expect that once the Godfrey Brook Well study is complete, additional
capital budgets would be identified for the replacement of the Godfrey Brook Water Treatment Facility.
Facilities rated as Poor/Fair include the following;

e Clark’s Island Wellfield Pump Station

» Congress Street Booster Station

The MWC did not identify any capital budget for any possible improvements to these two facilities that
this assessment identified.

Potential improvements that this assessment identified for the Clark's Isiand Weilfield Pump Station are
estimated to range from $100,000 to $150,000. The most critical improvement would be the replacement
of the vacuum priming system.

Potential improvements that this assessment identified for the Congress Street Booster Station are
estimated to range from $75,000 to $100,000.

A summary of the estimated costs of the potential improvements to the Water Supply, Storage and
Treatment Plants identified above, is provided in Table 1 below.

TABLE 1: ESTIMATED COSTS OF POTENTIAL FACILITY IMPROVEMENTS

Facll!x._ﬂ;u:ﬂpﬂm lm_ o vorr : .
Dilla Street Wells Cleaning/Rehabilitation | $50,000
Charles River Raw Water Pump Station Improvements $50,000 - $100,000
Clark's island Welifield Pump Station Improvements $100,000 - $150,000
Congress Street Booster Station Improvements $75,000 — $100,000
TOTAL $225,000 - $400,000
Milford, MA (229514) 9 Woodard & Curran

2017.03.07 Milford Water System Replacement Cost March 7, 2017



A

N

y .
WOODARD
&CURRAN

Distribution System Evaluation

Woodard & Curran's evaluation of the distribution system was limited to a review of the Master Plan and
CIP developed by Tata & Howard relative to pipe age and material type. This information was used to
estimate replacement cost new for the distribution system and its components. A hydraulic evaluation of
the distribution system including hydraulic modeling, assessment of water storage needs, projected
demands and fire flow requirements was beyond the scope of this evaluation.

The CIP indicates the distribution system consists of varying pipe materials including cast iron, cement
lined cast iron, asbestos cement (AC), plastic/polyvinyl chloride (PVC), ductile iron and a small
percentage of other material types. Approximately 22.4% of the distribution system is noted to have an
installation year of 1939 or earlier, the majority being unlined cast iron with a small percentage (2.8%) of
the pipe installed during this timeframe noted as cement lined cast iron. The CIP also indicates
approximately 28.3% of the distribution system is constructed of AC pipe, with approximately 97% of this
AC pipe having an installation year between 1950 and 1979. Approximately 43.2% of the distribution
system is constructed of plastic/PVC or ductile iron pipe installed between 1970 and 2010, based on
information provided in the CIP. Cast iron, PVC and ductile iron pipe are generally considered to have a
90-year useful Iife. AC pipe is generally considered to have a 40-year useful life. However, factors such
as break history, fire flow requirements and water quality should be the primary consideration in
determining replacement needs for the distribution system.

Woodard & Curran recommends the Town follow the recommendations in the CIP relative to prioritization
of distribution system improvements. The MWC has budgeted approximately $400,000 to $1.2M annually
in the capital budget plan to construct 1,200 to 3,600 linear. feet of water main improvements each year.
The capital budget also includes between $50,000 and $100,000 annually to replace broken gate valves
and hydrants and $900,000 in 2017 to replace lead services in the distribution system. The estimates
provided in the MWC's Annual Capital Budget plan appear reasonable for the improvements identified.
In general, the planned improvements in the capital budget plan appear to follow the CIP
recommendations for basic fire flow improvements.

Replacement Costs:;

The CIP prepared by Tata & Howard and the Feasibility Study prepared by Russell Consulting, LLC
indicate the distribution system consists of approximately 130 miles of water main. However, the “Assef
Inventory Compilation” spreadsheet provided by the Town indicates the system consists of approximately
116.5 miles of water main. Data relative to pipe diameter, material type and linear feet of pipe per diameter
provided in the “Asset Inventory Compilation” spreadsheet appeared most consistent with data included
in the Annual Return of the MWC to the Department of Public Utilities of Massachusetts for year ending
December 31, 2013, Therefore, data from this spreadshest was used to develop estimates for the
replacement cost, new, of pipes, valves, hydrants and services in the distribution system. This data can
be found in Attachment 1.

Based on the data in the “Asset Inventory Compilation” spreadsheet, the distribution sysfem consists of
approximately 116.5 miles of varying pipe diameter, primarily ranging in size from 2-inch through 24-inch,
1,757 valves, 904 hydrants, 8,871 water service 1-inch or less in diameter, and 184 water services 1-1/4
inch to 2-inch in diameter.

Milford, MA (229514) 10 Woodard & Curran
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In developing replacement costs, new, for the distribution system, Woodard & Curran assumed the
following:

Distribution system water mains would be replaced with new cement lined, ductile iron pipe.
Existing water mains 6-inch or less in diameter would be replaced with 6-inch pipe,

Water services would be replaced with Type K copper tubing.

Water services 1-inch in diameter or less would be replaced with a 1-inch service.

Water services 1-1/4 inch in diameter to 2-inches in diameter would be replaced with a 2-inch
service,

All pavement restoration would consist of hot-mix asphait pavement.

Pavement restoration would be limited fo temporary trench pavement {4-foot width) to restore a
driving surface during construction activities and permanent trench pavement (6-foot width) as
final pavement restoration,

The estimate for replacement cost, new, of the distribution system can be found in Table 2 below. Backup
documentation used to develop this estimate can be found in Attachment 1.

Replacement Cost New

In addition to the estimated cost for potential improvements that were identified in the previous sections,
Woodard & Curran estimated the replacement cost, new, of each of the MWC's subject assets in 2017
doliars. The actual historical cost indices included in RS Means for 2010 were utilized to determine the
2017 estimates for all pipes, hydrants, service connections, and water main fittings. Woodard & Curran
estimated the replacement cost new of the storage tanks, pump stations, wells, and treatment plants
utilizing past bid prices and cost estimates for similar types of facilities.

A summary of the replacement cost for the subject assets is summarized in Table 2 below.

TABLE 2: 2017 WATER SYSTEM REPLACEMENT COST NEW

Distribution System $132,300,000

Meters $1,478,887

Clark's Island Wellfield {Angle Welis) $450,000

Clark's Island Pump Stafion $500,000

Dilla Street Wells and Pumps (2) $450,000

Godirey Brook Wells and Pumps {5} $1,125,000

Cedar Swamp Well and Pump {1} $225,000

Charles River Raw Water Pump Station $500,000

Echo Lake Reservoir Intake Structure $150,000

Bear Hill Tank $5,000,000

| Congress Street Tank $2,100,000

| Highland Street Tank $520,000

Congress Street Booster Station $500,000

Dilla Street Water Treatment Plant $20,000,000

Godifrey Brook Water Treatment Plant $8,000,000

TOTAL $173,298,887
Milford, MA (229514) | Woodard & Curran
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We are confident that the figures included in the tables above are an accurate representation of the
replacement cost new for the subject assets based on the information provided to Woodard & Curran and

A a group of reasonable assumptions,
y -

Should you have any questions or concems, please do not hesitate to contact me at 978-482-7878,

y S ‘ Sincerely,
WOODARD
GCURRAN  WOODARD & CURRAN

V) an

James R. Rivard, P.E.
Senior Vice President

ADL/ams
Enclosure(s):  Attachment1:  Distribution System Cost Estimate A

PN: 229514

Mitford, MA (229514) 12 Woodard & Curran
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LENGTHINEET
" . - In Use at Taken Up Abandoned But Laid In Use at
Nominal Diameter, Inches Kind of Pipe Beginning of Year Since Not Taken Up Since | Close of Year
TRANS! N 5YS
24 Ductile Iron (Louisa Lake) 3,211 3211
24 Ductile Iron (Foho Lake - Wildcat) 271 271
24 Ductile Iren (Chlorine Chamber) 283 _483]
6 [Ductile Tron (Chlorine Chamber) 38 g‘
2 [Ductile Iron (Clarks Island) 917 91
2 Ductile Iron {Chlorine Chamber) 20| zgl
24 Ashestos Cement (Echo Lake - Wildcat) 7.952| 7,952
20 Asbesios Cement (Wildoat = Dilla Street) 2,438] 2.43
20 Cast ron (Wildcat - Dilla Strect) 640/ 640
DISTRIBUTION SYSTEM,
16 [Cast Iron 4,216
14 Cast Iron 19,244
12 Cast Iron 932]
10 Cast Iron 242
2 Cast Iron 39,508,
6 Cast fron 58,310
4 Cast Lron 29,202
2 Cast Iron 1,082
6 Dructile Iron 4,371
14 Ductile Iron 8
12 Ductile Tron 54,068
1¢ Duetile lion 4,276, 3 3
8 Duetile Iren 93,471/ 500]
[ Ductile Iron 5,350 100
4 [Ductile Iron 265,
8 Dactile Tren 1,047]
16 Class 350 Asbestos Cement 4,203
12 Asb Cement 24,054
10 Asbestos Cement 13,592
] Asbestos Cement 122,548
6 Asbestos Cement 35,171]
12 [Permastran 6580,
8 C-900 2445
12 C-900 3,657
10 C-900 4,470
8 C-900 20,716,
6 C-90¢ 234
4 Sieel 20
12 Stesl 33
2 Steel 5,525
1172 Steel 793]
11/4 Steel 538
1 Steel 734
3/4 Steel 191
2 |F1asﬁc % 2152 a12]
1172 Plastic (PE 782
1 Plastic (PE) 139
2 Copper 403
1172 Copper 495
11/4 Copper 0
1 Copper 9,079 43 T06.5
3/4 492 B 5
TOTALS 514,839 a 5 1,727




Nominal Number in Use Installed Number in
Diameter |Kind of Valve | at Beginning of |Removed Since . Use at Close o
Since
Inches | Year | L Year
24" J_B-utterﬂy valve 3 B 3
20" Double Disc 3 3
16" Butterfly Valve 20 20
16" Double Disc 7 7
14" Butterfly Valve 1 1
14" Double Disc 25 25
12" Butterfly Valve 9 9
12" Double 122 122
10" Double 55 55
8" Double 706 1 707
8" Check Valve 0 0
6" Double 710 710
6" Check Valve 0 0
4" Double 95 95
4" Check Valve 0 0
2" Double Disc 51 51
2" Curb Stop 6 6
1.5" Double Disc 5 5
1.25" Curb Stop 4 4
1" (Gate Valve 1 1
0.75" Curb Stop 3 3
TOTALS 1826 1_ 1827




Public Hydrants

Nominal

Number in Use at

Number in Use

Diameter Inches Hose Outlets Beginning of Year Removed Since | Installed Since at Close of Year
6" [2.2.5" 14 14
" 2,2.5",
6 145" 769 3 5 77
" 2,2.5"
6 2,4.5" ! !
6" 3,2.5" 1 1
3,2.5"
i 2
6 1,4.5" 2 2
4,2.5"
1] ?
6 2,4.5" 2 2
TOTALS 789 3 5 791
Private Hydrants

Number in Use at

Number in Use

Nominal
Diameter | Hose Qutlets Beginning of | Removed Since | Installed Since at Close of Year
Year
P 2,2.5"
6" Billed 1, 4.5" 83 1 84
" . 2,2.5"
6" Unbilled 1, 45" 31 2 29
JTOTALS 114 2 1 113




Nominal : .| Number Installed and | v\ ;0 | 1oig  |Installed and in Use]
Diameter Kind of Pipe | in Use at Beginning of . .
Since Since at Close of Year
| Tnches Year L
Lead 157 3 154
Steel/Cement 343 4 339
Copper 5649 5 34 5678
Plastic 2526 5 2521
Cast Iron/Ductile 104 104
Asbestos-Cement 8 8
TOTALS 8787 17 34 8804
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Historical Cost Indexes

The tble below lists both the RSMeans® historical cost index based on
Jan. 1, 1995 = 100 as well as the computed value of an index based on
Jan. 1, 2017 costs. Since the Jan. 1, 2017 figure is estimated, space is left
to write in the actual index figures a5 they become available through
the quarterly RSMeans Construction Cost Indexes.

To compute the actual index based on Jan. 1, 2017 = 100, divide the historical
cost index for a particular year by the actual Jan. 1, 2017 construction cost index.
Space has been left to advance the index figures as the year progresses.

Historical Current Index Historical Cugrent Index Historical Current Index
Cost Index Based on Cost Index Based on Cost Index Based on
Year |Jan.1,1993=100 [ Jan.1,2017=100 | Year |Jan.1,1993=100| Jan.1,2017=100 | Year | Jan.1,1993=100] Jan. 1, 2017 = 100
Est. Actual Est. Actual Actual Est. Actual Actual Est. Actual

Oct 2017* July 2002 128.7 61.7 July 1984 820 393
Juy 2017* 2001 1251 600 1983 802 384
Aprl 2017* 2000 1209 580 1982 76.1 365
Jan 2017* | 2085 1000 | 1000 1999 1176 6.4 1981 70.0 336
Jy 2016 2073 994 1998 1151 55.2 1980 629 302
2015 206.2 989 1997 1128 54.1 1979 578 217
2014 2049 98.3 199 1102 529 1978 535 .7
2013 201.2 965 1995 1076 51.6 1977 495 237
2012 1946 93.3 1994 104.4 50.1 1976 469 225
2011 1912 917 1993 101.7 433 1975 448 215
2010 1835 83.0 1992 99.4 41.7 1974 414 199
2009 180.1 86.4 1991 9.8 464 1973 317 181
2008 1804 86.5 1990 94.3 452 1972 348 16.7
2007 1694 81.2 1989 92.1 442 1971 321 154
2006 1620 717 1988 899 431 1970 8.7 138
2005 1516 727 1987 877 421 1969 269 129
2004 1437 68.9 1986 842 404 1968 249 119

v 2003 1320 3.3 v 198 826 386 1967 235 11.3

Adjustments to Cosis

‘The “Historical Cost Index” can be used to convert national average building
costs at a particular ime to the approximate building costs for some other time.

Example:

Estimate and compare construction costs for different years in the same city.
To estimate the national average construction cest of a building in 1970,
knowing that it cost $900,000 in 2017

INDEX in 1970 = 28.7
INDEX in 2017 = 208.5

Note: The city cost indexes for Canada can be used to convert
U.S. national averages to local costs in Canadian dollars.

Example:

To estimate and compare the cost of a building in Toronto, ON in 2017 with the
kngwn cost of $600,000 (US$) in New York, NY in 2017:

INDEX Toronto = 1106
INDEX New York = 134.6
INDEX Toronto
INDEX New York

110.6

=0 $600,000 = 822 x $600,000 = $493,200
1346

The construction cost of the building in Toronto is $493,200 (CN$).

x Cost New York = Cost Toronto

Time Adjustment Using the Historical Cost Indexes:

Index forYearA st in Vear B = Cost in Year A
Index for Year B

INDEX 1970

—— % Cost 2017 = Cost 1970

INDEX 2017

B7 $900,000 = .138 x $900,000 = $124,200
2085 ¢ . 1 - ¥

‘The construction cost of the building in 1970 was $124,200,

*Historical Cost Index updates and other resources are provided on the following website:

http://info.thegordiangroup.com/RSMeans.himl



