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Executive Summary  
 
The Town of Bridgewater Water Department (the Grantee) is honored to have been awarded the 
Water Conservation Grant for FY 2010 (09-03/WCG) and has completed four identified water-
saving tasks in the best way possible.  These tasks were 1) rebates for replacements of toilets, 
dishwashers and clothes washers; 2) municipal building retrofits of toilets and sinks; 3) public 
education related to the Integrated Water Resource Management Plan; and 4) public education 
related to water conservation and efficient water use.   
 
The Department has performed the tasks in a responsible way using the resources available 
within the Department and contracting professional services as needed to meet the regulatory and 
industry standards resulting in an estimated annual savings of 1.8 million gallons of water and 
$7,100, as summarized below: 
 

Summary of Estimated Annual Water Savings Derived from 
Bridgewater Water Conservation Grant 09-03/WC 

 

Task Description 
Water 

Savings, 
gallons 

 Dollar 
Savings 

Task 1 Rebates/replacements 1,026,048 $4,104 

Task 2 Municipal Bldg retrofits 591,650 $2,366 

Task 3 Public Education IWRMP 0 $0 

Task 4 Public Education Water 
Conservation Programs 162,000 $650 

 Total Grant-related Savings 1,779,698 $7,120.00 

 
 
 
Tasks and deliverables as outlined in the Contract scope of services were consistent with the 
Grantee’s technical proposal submitted on August 19, 2009 and as outlined in the RFR of July 8, 
2009.  This report documents the methods used and provides task specific details related to the 
fulfillment of the project goals.  The deliverables are considered complete under the contract and 
were completed in accordance with the contract specifications and contract schedule approved by 
MassDEP, and otherwise satisfied the contract provision, as determined by the MassDEP. 
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Introduction 

 

The Town of Bridgewater Water Department is honored to have been awarded the Water 
Conservation Grant for FY 2010 (09-03/WCG).  The Water Department has acted to fulfill the tasks 
outlined in the grant in a responsible way using the resources available within the Department and 
contracting professional services as needed to meet the regulatory and industry standards.  
 
The Town of Bridgewater is located in the Taunton Watershed in Southeastern Massachusetts.  This 
watershed is an identified stressed-basin and water conservation is of regional concern. The Water 
Department’s goal is to continue water loss reduction efforts.  The Town’s current unaccounted for 
water percentage (UAW) is 5%, well below the standard of 10% or less.  In 2009 and 2010 the 
Town of Bridgewater Water Department reported average of 51 rgcpd and strives to remain below 
the Water Management Act standards of 65 rgpcd.  The Water Department has an established track 
record of promoting water conservation and providing safe and reliable water to its customers.   
 
 
From 1918, the Town identified the need to supply the residents with dependable, quality water and 
was served by a private water company.  In 1925, the Town purchased the water company and 
secured the financial structure of the Water Department through state legislation establishing the 
Board of Water Commissioners to oversee the financial integrity of the department under the Acts 
of 1925, Chapter 15, adopted by both the State House and Senate.   This Legislation also created the 
Bridgewater Water Commission as a regional facility, with authority to service residents in East 
Bridgewater, where we currently maintain transmission lines and service a number of customers.  
We also service a number of customers in West Bridgewater under cooperative agreement with that 
Town, and so our Water and Sewer Commission is an important regional asset. 
 
From 1917, the Town had its own sewerage collection system.  In 1950, as the Town expanded the 
wastewater treatment, Town Meeting passed an article to accept an act of the General Court of the 
Commonwealth of Massachusetts to consolidate the offices and duties of the Water and Sewer 
Commissioners.  The responsibility for the Water and Sewer Departments was given to the Board of 
Water and Sewer Commissioners. 
 
In 2010, the Town of Bridgewater adopted a new Home Rule Town Charter.  The effects of this 
Charter on the operations of the Water and Sewer Commission are unclear and uncertain, and we 
are carefully reviewing these issues now.  
 
Since 1925, the Water and Sewer Commission has been providing safe, affordable drinking water 
and sanitary sewer facilities to our residents and to residents in both East Bridgewater and West 
Bridgewater.  Our primary goal is to continue to do so, to provide for the maintenance of our 
infrastructure (which if neglected can be tremendously expensive to repair), and as mandated by our 
legislation, to ensure that any surplus revenue is used to keep the water rates at a minimum. 
 
 In summary, the Board is a policy making entity for the water and sewer department.  It establishes 
water rates and fees, approves abatements, develops and administers rules and regulations for the 
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department, develops plans for capital improvements, prepares operating budget and manages land 
acquired for water and sewer purposes.  The new charter has brought into questions whether the 
Water Department can continue to secure adequate funding and how much additional indirect cost 
burden will be added to the water rates.  The Water and Sewer Commissioners roles are currently 
under review as part of the implementation of the 2010 Home Rule Charter, and we will keep our 
customers, the Town Manager, and the Town Council closely involved as we review these 
important issues.   
 
Another part of the Commissioners’ responsibilities is the charge to support public education and 
water conservation.  This can have broad meaning and application.  Current publications that 
address this responsibility have been reviewed by the Commission.  One recent text, Handbook of 
Water Use and Conservation, by Amy Vickers provided a concise description and applicable 
examples of various ways to address education and conservation concerns.   
 
In her text on water conservation, Vickers describes “What is a Conservation Measure?” as follows: 
 

In my work as an engineer and consultant helping utilities, businesses, and 
government agencies to develop water conservation plans and programs, I’ve found 
it helpful to discuss and define what constitutes a conservation “measure,” and a 
conservation “incentive,” and a conservation “program,” because these terms are 
often confused.  Through the process of identifying specific tools (technologies) and 
practices (behavior changes)-measures-that result in more efficient water use, the 
strategies required to achieve a particular system’s conservation goals become 
clearer.  Without a shared understanding of what constitutes a conservation 
measure, good intentions often go astray and water savings goals aren’t reached. 
 
Most people recognize that a conservation measure saves water or involves using 
water more efficiently.  In practice, however, these definitions often become blurred 
with conversation incentives-public education campaigns, rate strategies, and 
policies and regulations-that promote conservation and motivate consumers to 
adopt specific measures.  For example, mailing consumers brochures on water-
saving tips can be effective at raising public awareness about the value of 
conservation, but such an incentive by itself doesn’t save a drop of water.  
Conservation programs that rely on incentive-only approaches may send a 
conservation message but fail to accomplish the next step, which is getting people 
to do something practical that saves water directly. (Vickers 2010) 

 
 
To meet the goals of effective water conservation with measureable results the Board of Water and 
Sewer Commissioners and the Water Department have complied with the distribution of annual 
Consumer Confidence Reports; provided informational programs to the schools; updated and 
enhanced the department’s website and continues to provide community information through a 
coordinated outreach via the local BTV cable network.  We have also, made use of grant resources 
including: 
 

 2001 Well Head Protection Grant to provide fencing in all our well houses and treatment 
plant and install metal grates in our treatment plant windows. ($40,000 grant) 
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 2002 Water Loss Prevention Grant focused on source water protection for the Carver’s Pond 
aquifer and watershed areas.  This grant also provided funding for an educational program at 
the elementary school and community-wide workshop and mailings. ($25,000) 

 2006 Water Loss Prevention Grant implemented a water audit, purchased leak detection 
equipment, conducted a leak detection survey, leak repair, inventory and evaluated water-using 
facilities in the municipal buildings, and updated and implemented the Grantee’s Water 
Conservation Plan. ($47,000 grant) 

 2008 Water Conservation Grant included a public education program focusing on water 
conservation and the purchase and installation of water saving fixtures in five of the municipal 
buildings.  This grant was not completed.  ($19,000) 

 
The Water Department uses conservation based rate structure and completed a water audit and 
water rate study in 2008 using some of the grant money from the 2006 water Loss Prevention grant. 
 
This current grant included four tasks, in addition to the reporting requirements.  These include some 
very tangible ways to produce water saving results.  The first was the rebate/replacement program, the 
second was the retrofit to water-conserving fixtures in the municipal buildings, the third was 
associated with the Integrated Water Resource Management Plan and the fourth was public education.  
The rebate/replacement program provided the greatest directly measureable water saving results and 
required the most intensive use of department staff.  The public education programs included 
classroom activities at the elementary school and a community-wide event.  The education outreach 
had the broadest consumer contact, directly involved a larger number of participants, and required the 
longest planning period.  In addition, as the other tasks were undertaken, public education was 
interwoven, further raising consumer awareness of water conservation.  This report includes the water 
savings from all tasks in gallons per year and approximate dollar value. 
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Project Approach  
 
In August 2009, the Town of Bridgewater Water Department submitted a proposal for grant 
consideration for the FY 2010 water conservation grant.  These proposed tasks were later modified 
in the Scope of Services for the Contract for Project 09-03/WCG.  The following is a summary of 
the project approach process for each of the proposed tasks including a brief excerpt from the 
original proposal (italicized) and the Contract Scope of Services. 

 
Task 1 Rebate/replacement program for residents - including water-saving dishwashers, clothes 
washers and toilets. 

 
The Water Department staff prepares a rebate program and would track the types of 
replacement units on a reference spreadsheet as rebates were issued.  It was acknowledged 
that there will be time needed to process the rebates, accounting, paperwork, copying 
required, administrative time and time for the Superintendent to review and answer 
questions by residents with possible inspections by field crew to verify installation.  There 
would be time needed for an educator to draft publication and advertisement for rebate 
program.  There would be time needed for a writer to edit the reporting for this task.  There 
would be time needed for website personnel to post to water department’s website the notice 
of the rebates, information on how to apply and what are eligible, with informational 
consumer links.  There will be a need to prepare rebate forms, photograph some of the 
replacements and include video for local cable for public education follow-up.  Also, there 
would be the cost of office supplies - for mailing, printing of forms, and cost of advertising 
and purchase of educational materials to be made available to customers.   
 

The Contract scope was: 
 
“Provide rebates for the properly documented purchase and installation of low-flow replacement 
fixtures to eligible water customers; provide rebates for up to 60 low-flow (1.6 gallons or less per 
flush) WaterSense-labeled toilets to replace those using five or more gallons per flush - rebates up 
to $75 per unit, 40 rebates for installing Consortium of Energy Efficiency (CEE) approved 
replacement clothes washers with a Water Efficiency rating of 7.1 or less to replace those with a 
water factor of 10.0 or more - rebates up to $250 per unit, and 10 low-flow dishwashers using 5 
gallons of water per cycle or less to replace those using 8 gallons of water per cycle or more- 
rebates up to $150 per unit.  Grantee will verify proper installation of each device and provide 
additional water conservation outreach as appropriate.” 

 
(The grant work adhered to the rebate program as outlined in its original proposal, but only   
issued 56 of the 60 toilet rebates; ten were match.)  

 
Task 2 Municipal Building Retrofits - Upgrade of several of the water using fixtures in municipal 
buildings. 
 

At the time of the original proposal there were Town Hall building renovations being done 
under CPA funding with proposal to include other municipal buildings.  The Water 
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Department had previously surveyed several of the municipal buildings and agreed to 
provide the fixtures as part of our match under this grant.  We included plumbing costs as 
part of the grant.  It was estimated that it could take 3 - 4 hours to replace each unit.  There 
were 14 low water use toilets and 14 low-flow faucets to be replaced in five of the municipal 
buildings.  These buildings had been surveyed as part of a leak detection grant program in 
FY 2007-2009 and included Town Hall, Memorial Building (formerly known as the 
Selectmen’s Building), Academy Building, School Street Fire Station, and the Morris 
Avenue Wastewater Treatment Plant (Sewage Treatment Plant).  We anticipated that there 
would be administration/management and inspection time required. 
 

The Contract scope was: 
 
“Install a total of six (6) low-flow toilets (1.28 gallons per flush) to replace those using five or more 
gallons per flush, 1 waterless urinal, and six (6) automatic sinks (with a maximum rate of 2.0 gpm), 
and a CEE approved clothes washer for the wastewater treatment plant.  These fixtures will be 
placed in the Grantee’s Academy Building, Town Hall, Selectmen's Building, Sewage Treatment 
Plant Administration Building, and the Fire Station.  Document the make, model, type, and number 
of particular fixtures replaced.  Quantify the savings as the result of the new fixtures.  At the 
location of each low-flow fixture installation a small sign shall be affixed to educate and promote 
the use of such water savings devices.”  
 

(The grant work generally adhered to the retrofit program as outlined in its original proposal.  
The grant scope of services was issued with the reduced number of replacements due to 
concerns for possible schedule conflicts associated with the CPA renovations that were 
underway at the time of the grant issuance.  These conflicts were resolved and a total of 30 
water-saving fixtures were installed.)   

 
Task 3 Integrated Water Resource Management Plan 
 

This task includes the use of various outreach channels to inform the residents of 
components and purpose of an Integrated Water Resource Management Plan and raise 
awareness of the importance of water resource protection.  An educational outreach would 
include various forms of printed and broadcast media that would describe the 
connectedness of water supply, wastewater, and stormwater planning at the community 
level, as it relates to Bridgewater.   
 

The Contract scope was: 
 
“Develop an Integrated Water Resource Management Plan educational program that integrates 
water supply, wastewater, and stormwater planning at the community level.  The educational 
program would promote planning that will follow the MassDEP guidance for Integrated Plans or the 
Water Resources Commission guidance for a Local Water Resources Management Plans.  
Principles that should be considered include: promoting stormwater recharge close to site of origin, 
infiltration/recharge of treated wastewater, minimize impacts of sewer infiltration and inflow, and 
using and discharging drinking water locally to create the least amount of disturbance to the water 
balance and local ecology.  This task is presented as part of the Grantee’s match.”   
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(A scope of work was developed for the IWRMP and funds from the SRF program were 
secured, however, there were unavoidable delays in the planning process associated with 
recent changes to town government.  Information distributed to consumers during the course 
of this grant work was limited to the general concepts of the IWRMP.) 

 
Task 4 Public Education 
 
This last task has as its primary goal to encourage water conservation and promote public awareness 
of the long-term economic and environmental benefits of water conservation through a community 
wide social marketing campaign. 

 
Our target was Drinking Water Week activities - May 3 - 6, 2010.  This was planned to run 
concurrent with a performance of the National Children’s Theater.  Also, this education 
program would include activities with the High School environmental student’s organization 
under the direction of Mrs. Shirley Wood, faculty advisor.  We plan on the following: 1) 
compiling information into a newsletter format for a residential mailing; 2) conducting at 
least one open meeting for the residents of Bridgewater; 3) preparing a segment to be aired 
on the local cable TV program.   
 

The Contract scope was: 
 
“Encourage water conservation and promote public awareness of the long-term economic and 
environmental benefits of water conservation through a community wide social marketing 
campaign.  Increase community awareness throughout the community about the importance of 
water conservation and measures that can be taken to reduce water consumption.  Distribute 
MassDEP approved brochures and other information to schools and directly to water customers.  
The Grantee may purchase and distribute educational and outreach materials but costs related to the 
development of such materials are not eligible for reimbursement.  Distribute educational materials 
independently from the Town’s water bill.”   
 
 

(This grant was issued in mid-May 2010 and the educational activities were modified from 
the original proposal to include a community-wide Earth Day event, in addition to the in-
classroom program.  Due to the timing of the grant, Mrs. Wood’s student group was not 
available to participate in the grant activities.  The Children’s Theatre program was held as 
planned, but was not included as a part of this grant work.) 
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Results 
 
The Town of Bridgewater Water Department completed the four tasks 1) Rebates/replacements; 2) 
Municipal Building Retrofits; 3) Integrated Water Resource Management Plan informational 
outreach; and 4) Public Education in the best way possible, calculating a total annual savings of 
approximately 1.8 MG and $7,100 from this grant work.  
 
In review, 107 rebates were paid for replacement of high water-using fixtures, 30 low-flow water 
fixtures were installed as retrofits to existing, leaking or high water using items in five of the 
municipal buildings.  The Water Department planned a water conservation themed Earth Day event, 
in addition to an in class presentation to the third graders.  Over 2,500 flyers were distributed 
through the schools and an estimated 500 people were contacted to participate in the community 
event.  Calculation of water savings from this event is an estimate, however, previous literature has 
cited as much as a 2 – 5% water savings from one adopted change to personal water use through 
increased awareness.  The source for the water saving estimate associated with public education was 
from the 2011 Technical Learning College Water Conservation Professional Development 
Continuing Education Course material. 
 
Water savings from the first two tasks were directly calculated based on consumer provided use or 
consumer use values provided by Vickers and are presented in Table 1.  Copies of the spreadsheet 
calculations are included in Appendix A. 
 
Table 1  Summary of Annual Water Savings Derived from Bridgewater Water  

Conservation Grant 09-03/WCG  
 

Task Description 
Gallons of 

water saved 
Dollar Savings 

Task 1 
Rebates/ 
replacements 

11 Dishwashers 29,493 $118

40 Washers 409,705 $1,639
56 Toilets 586,850 $2,347

Task 2 
Municipal building 
retrofits 

15 Sinks 509,309 $2,037

14 Toilets 73,973 $296

1 Waterless  Urinal 8,368 $33

Task 3 IWRMP Increase awareness  0 0

Task 4 Public Education 
Consumer behavior 

change 162,000 $650

 Total Water Savings (Gallons/$$) 1,779,698 $7,120
 
 

The scope of services for this contract consisted of the previously referenced tasks and deliverables 
as outlined in this report, consistent with the Town of Bridgewater Water Department’s technical 
proposal received on August 19, 2009 and as outlined in the RFR of July 8, 2009.  The deliverables 
are considered complete under the scope of services contained in the 09-03/WCG Contract and 
were completed in accordance with the contract specifications and contract schedule (with a 90 day 
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extension) approved by MassDEP, and otherwise satisfied the contract provision, as determined by 
the MassDEP. 
 
Task 1    The grant goals were for 60 toilets, 40 clothes washer and 10 dishwasher rebates.  Fifty-
eight toilet rebates were issued.  The toilet replacements fell below the goal of 60 units, partially 
due to the requirement that the replacements use 5 gpf or more.  There were ten older 3.5 gpf units 
that were replaced; these were considered only Match eligible.  Two units were not installed prior to 
the end of the grant project.  Forty clothes washer and eleven dishwasher rebates were also issued, 
one of which was eligible as a Match, only. 
 
Task 2   Thirty municipal building retrofits were completed in cooperation with several other town 
departments.  Cooperation from the Town Manager, Troy Clarkson and persistence by town 
employees, Lisa Sullivan and Kimberly Williams enabled the successful approval needed, as well as 
the responsiveness of Isaacs Plumbing and the assistance from the Fire Department and Wastewater 
Treatment personnel. 
 
Task 3   IWRMP concepts for the town of Bridgewater were developed during scoping meetings, 
regulatory review of previous work was completed and a Scope of Work was developed during the 
time of this grant work.  This work was noted in the handouts for the rebates, public education 
events and in this years’ CCR. 
 
Task 4   The Public Education task was a success on many levels.  Over the years the Water 
Department has enjoyed the enthusiastic support from the elementary students for our educational 
programs.  This year, in addition to the in-class program and distribution of educational material, a 
community-wide event was planned to incorporate the adult residents with over 3000 invitations 
distributed through the schools and community centers.  An invitation to participate in this outreach 
was extended to approximately 500 people including every Town department and community group 
in Bridgewater through phone calls, emails, and website and Facebook venues.   
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Task 1:  Water Conservation Rebate Program 
 
The 2010 grant included four tasks, the first of which was the rebate/replacement program, the second 
was the retrofit to water-conserving fixtures in the municipal buildings, third was the education plan 
related to the Integrated Water Resource Management Plan and lastly was the distribution of public 
education material.  As the various tasks were undertaken, public education was incorporated into 
each step. 
 
The results of these rebates are presented on spreadsheet summary tables included in Appendix A 
including the type of fixtures installed, the locations and the dates of the replacements.  The results of 
the rebate program are summarized in the following table with a total annual savings of over one 
million gallons of water, estimated at an annual $4,100 savings to the consumer.   
 
Table 2   Summary of Rebate Savings 
 

Rebate item No. of 
units 

Consumer Water 
Savings, gallons 

Estimated 
Annual Consumer $$ 

Savings* 

Dishwashers  11 29,493 $118 

Clothes Washers 40 409,705 $1,639 

Low-flow Toilets 56 586,850 $2,347 

TOTAL 107 1,026,048 $4,104 

 
*Savings are based on the Town of Bridgewater’s cost to pump and treat  - $4.00/1000 gallons.  Rates are billed using 
conservation based ascending use rate structure. 
 
Information related to the rebate program was submitted to the Grant Program Manager for 
approval prior to its use.  Notification to the public of this rebate program included a public meeting 
and additions to the Town’s website, posting on the local cable, and notification to the local 
newspaper, beginning in September 2010.  In addition, information on the rebate/replacement 
program was provided to local vendors, including, Home Depot in Bridgewater, Lowes in West 
Bridgewater, Best Buy in Brockton, Sears in Brockton, Excellent Appliances in West Bridgewater, 
Frank Webb in Brockton and Kahains in Middleborough.  Copies of this information and the rebate 
form are included in Appendix B of this report. 
 
The Town of Bridgewater Water Department staff spoke with personnel from the Town of Sharon 
and referenced their town’s rebate program website for ideas on the development of the 
Bridgewater program.  General ideas were adopted and their website was used as a model for 
Bridgewater Rebate/Replacement Program, offered as part of the Bridgewater Water Conservation 
Grant Project. 
 
An informational meeting was held on Saturday, September 11, 2010 at 9 am at the Academy 
Building in the first floor conference room.  The informational meeting had three attendees.  Only 
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one met the replacement requirements of this grant.  Rebate forms were available on that day and 
continued to be issued from the Water Department office located on the second floor as long as they 
are available, on a first come first served basis, between 1 and 3 pm, Monday through Thursday and 
Tuesday evening between 7 and 8pm for the first month.  After the first month the hours were 
limited to daytime office hours unless there was a request by a resident for an evening issuance, 
since Tuesday evenings had no showings for several weeks. 
 
For this program, forms were created and were to be filled-out by the resident requesting the rebate.  
These forms had a unique number assigned to each form and could not be duplicated by the 
consumer.  All the required information needed to be filled in, particularly the need for the 
ORIGINAL receipt, required by the Town Accountant.  In addition, since this program was used to 
estimate the water savings it was important that the resident provide a usage estimate for the fixture.   
 
The rebates could be mailed or picked up at the Water Department within 10 days of submission.  Mr. 
Brad Dzierzak, Town of Bridgewater Information Technology Director, updated the town’s website 
with the rebate program information.   The Town’s website included the link to CEE.org and through 
that site there was information on eligible replacement fixtures and consumer education links. 
 
The research conducted through this grant resulted in an education of our utility on appliance water 
usage.  It was noted that there were some interesting facts about the common appliances.  For 
example: 
 
Dishwashers 
There are four major dishwashing manufacturers in the United States: 
 
Whirlpool: 
High end — KitchenAid 
Low end — Roper, Kenmore 
 
Maytag 
High end — Jenn-Air, Magic Chef 
Mid level — Amana 
Low end — Admiral 

 
General Electric 
High end — General Electric 
Low end — Hotpoint 
 
 
Frigidaire sells under its own label 

 
 
Research on water use by older units was a time-consuming process.  Maytag and Whirlpool had 
consumer information that provided approximate dates of manufacture of older units.  In general, 
The Handbook of Water Use and Conservation by Amy Vickers (Vickers) was the primary 
reference in calculating water savings and conservation models.  AWWA’s Water Conservation 
for Small- and Medium-Sized Utilities by Deborah Green was also used as a reference book. 
 
This grant work provided rebates for the properly documented purchase and replacement of 
high-flow units with the installation of low-flow fixtures.  Specifically, 46 rebates of $75 each 
were issued towards the purchase of low-flow (1.6 gallons or less per flush) WaterSense-labeled 
toilets to replace those using five or more gallons per flush; 40 rebates of $250 each towards the 
purchase of Consortium of Energy Efficiency (CEE) approved replacement clothes washers with a 
Water Efficiency rating of 7.1 or less to replace those with a water factor of 10.0 or more; and 11 



 

 
11 

 

rebates of $150 each towards the purchase of low-flow dishwashers using 5 gallons of water per 
cycle or less to replace those using 8 gallons of water per cycle or more.  An additional ten 
rebates were issued as Match for toilet replacements for older units that used 3.5 gpf.  The Town 
of Bridgewater Water Department verified the proper installation of each device. 
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Task 2: Purchase and Installation of Low-Flow fixtures in Municipal Buildings  
 
This task included the purchase and installation of 30 low-flow fixtures installed in five of the 
Town of Bridgewater’s municipal buildings, including the Academy Building, Town Hall, 
Memorial Building (formerly known as the Selectmen’s Building), Sewage Treatment Plant 
Administration Building and the School Street Fire Station, exceeding the original grant goals.  
The grant qualifying fixtures included fourteen (14) low-flow toilets [1.28 gallons per flush 
(gpf)] to replace those using five or more gpf, one waterless urinal, fifteen (15) automatic sinks 
(with a maximum rate of 2.0 gpm). The results of the retrofits to the Municipal Buildings were 
an estimated annual savings of 592,000 gallons and $2,366.  In addition, the savings will be 
greater than this due to elimination of on-going leaks associated with older units.  The 
spreadsheet calculations are included in Appendix A. 
 
 
Table 3  Municipal Building Retrofits of Sinks and Toilets Using Standard Fixtures 
 

Municipal Building 
Automatic Sinks, 
2.0 gpm or less 

Low-flow Toilets  
Waterless 

Urinal 

 Grant Match Grant Match Grant 

Fire Department  5 0 2 1 0 

Wastewater Treatment 
Plant  

1 0 2 0 1 

Academy Building 3 2 4 2 0 

Town Hall 2 1 0 3 0 

Memorial Building* 1 0 0 0 0 

[*The sink installed at the Memorial Building was a Chesapeake Wall Mount (Model K1722)] 
 
As a demonstration project, the Wastewater Treatment Plant had agreed to install one waterless 
urinal (Steward Waterless Urinal, Model K4917WHI with sealing liquid and cleaner).  This unit 
was installed in November 2010 to replace a traditional flush urinal.  The unit initially required 
some maintenance and it requires the use of a specific cleaner.  WWTP personnel reported that 
the urinal was working fine after the modifications. The Wastewater Treatment Plant was not 
able to find a suitable replacement for their existing clothes washer.  This portion of Task 2 was 
not completed.  
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Table 4   Municipal Building Automatic Sink Retrofits 
 

Municipal 
Building 

Automatic 
Sinks,< 2.0 

gpm 

Former 
flow, 
gpm 

Retrofit 
flow, gpm

Minutes 
Used/week* 

Savings in 
gallons per 

year 

Estimated $ 
savings per 

year 

Fire 
Department  

5 5 1.5 1,021 186,894 747

Wastewater 
Treatment Plant 

1 5 1.5 243 44481 178

Academy 
Building 

5 5 1.5 810 148271 593

Town Hall 3 5 1.5 527 96376 386

Memorial 
Building 

1 5 1.5 182 33361 133

Total savings 509,383 $2,037

*reference assumptions discussion page 16 
 
 
Table 5 Municipal Building Low-Flow Toilet Retrofits  
 

Municipal 
Building 

Low-flow 
Toilets  

Former 
GPF 

Retrofit 
GFP 

Use/week* Savings 
per year 

Estimated $ 
savings per 

year 

Fire Department 
2 5 1.28 126 24,514 98 

1 1.6 1.28 30 502 2 

Wastewater 
Treatment Plant 

2 5 1.28 44 8,560 34 

1 
(waterless

urinal) 
5 0 32 8,368 33 

Academy 
Building 

4 5 1.28 190 36,966 148 

2 1.6 1.28 60 1,004 4 

Town Hall 3 1.6 1.28 145 2,427 10 

Total Savings 82,341 $ 329 

*reference assumption discussion page 16 
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The standard fixtures used in the building retrofit were identified as: 
 

1. Three part, ADA compliant Kohler Cimarron Class Six toilet bowl with tank and toilet 
seat (Models K4309WHI, K4421WI, K4731CWHI) 

2. Chesapeake wall mount sink (K-1722) with Eurosmart Single lever ADA faucets 
(GRO32643001) and Grohe EPA Water Sense Aerator for 1.5 gpm (GRO45220150). 

 
This grant work was responsible for the installation of the following: 
 
• Five automatic sinks and two low-flow toilets at the Fire Station on or around October 2010.   

The five sinks replaced standard flow faucets, two in the first floor bathrooms, and two in 
the second floor men’s bathroom and one in the women’s second floor bathroom.  The 
toilets replaced the two 5 gpf toilets located in the men’s second floor bathroom. 
 

• One waterless urinal at the Wastewater Treatment Plant in November 2010 replacing a 
traditional flush wall-mount urinal. 
 

• Two low-flow toilets and one automatic sink at the Wastewater Treatment Plant in October and 
November 2010. 

A second 5 gpf toilet was included in the building’s retrofit. This fixture had not been 
identified during a prior building inspection but was reported by the WWTP staff and 
included in the retrofit.  The remaining fixtures included the replacement of a standard 
flow faucet with the 1.5 gpm faucet and the replacement of one 5 gpf toilet with the 1.28 
low-flow toilet. 
 

• Three automatic sinks and four low-flow toilets at the Academy Building in May 2011, 
 The three sinks replaced standard flow faucets, one in one of the first floor bathrooms, 
and two in the second floor women’s bathroom.  The four 1.28 gpf toilets replaced four 5 
gpf toilets: one in the first floor bathrooms and three in the second floor women’s 
bathroom. 
 

• Two automatic sinks at the Town Hall on or around May 31, 2011.   
The two sinks replaced standard flow faucets, located in the second floor bathrooms   
 

• One automatic sink at the Memorial Building, installed in May 2011. 
The sink replaced a standard flow faucet located on the first floor at a corner sink area.  
This sink had also been noted previously to have a leak.  Attempts to repair the leak were 
ineffective due to the age of the sink and faucet. 

 
Additional replacements performed during this grant work were done as part of Match. 
 
• One low-flow toilet was installed at the Fire Station in the women’s second floor bathroom.   

This toilet replaced an older model less efficient 1.6 gpf toilet on or around October 
2010.   
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• Two low-flow toilets and two automatic sinks located at the Academy Building in November 
2010 and May 2011. 

One toilet replaced a 5 gpf unit that had been noted as leaking during a previous building 
inspection in one of the first bathrooms.  One automatic sink was installed in this same 
location, replacing a standard flow faucet.  This was one of the bathrooms partially 
renovated using CPA funds.  The second set of toilet and sink replacements were 
installed in a small bathroom located adjacent to the former women’s holding cell.  The 
automatic sink was replacing a standard flow faucet.  The toilet replaced an older 1.6 gpf 
unit that was found in poor condition.  
 

• One automatic sink and three low-flow toilets were installed in the Town Hall in February 
2010 and May 2011.  

One of the low-flow toilets replaced an older 1.6 gpf unit that had to be removed due to 
severe building damage two years prior.  Also, one automatic faucet was installed in that 
same bathroom.  This was renovated using CPA funds.  Two of the low-flow toilets 
replaced older 1.6 gpf units located in the second floor bathrooms that were noted as 
leaking during a previous building inspection.  Attempts to repair the toilets resulted in a 
short-term remedy. 

 
During this process, major renovations were being performed on the Town Hall and some minor 
renovations were performed at the Academy Building using CPA funds.  These are included in 
the Match list of retrofits.  John Gerrish, chair of the Municipal Building Committee provided 
the following summary of the CPA work done: 
 

Town Hall: 
The Water Department water saving sink and toilet were installed, contrary to my prior 
comments that they were not - these went into service February 4, 2011. The labor to 
install these is estimated at about $200 although no separate invoice is available since the 
work was performed under the general contract. 
  
Academy Building: (refers to the small bathroom located adjacent to the former 
Women’s holding cell) 
The Water Department water saving sink and toilet were not installed as their use did not 
meet the original requirements of the grant since the appliances they would replace were 
already considered water saving. Thus, the project purchased new water saving toilet and 
sink. 
 

The CPA contractor also installed one water-conserving toilet and one sink to upgrade one of the 
first floor bathrooms at the Academy building to make it a uni-sex, handicapped accessible 
bathroom.  The units used in this first floor bathroom had been purchased by the Water 
Department. 
 
Assumptions used in these calculations were based on the following: 

 Fire Department is manned 24/7 with 6 staff on duty each day.  
 WWTP is manned 8 hours/day by 6 men, 5 days a week.  Weekend coverage is 4 hr/day 

by one man, 2 days a week.   
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 The Academy Building is manned by 14 women and 4 men town employees and 
customer foot traffic, meetings in the evenings.   

 The Town Hall has 3 men and 8 women town employees with customer foot traffic daily.   
 The Memorial Building is used by the nine council members (8 men and 1 woman).   

 
In calculating the water savings from the sink retrofit - Vickers notes an avg. of 8.1 hand 
washing min per/person /day. Assumptions for toilet retrofit use are listed by Vickers as 1 
use/day for men and 3 uses per day for women (during a regular work day).  Estimate on foot 
traffic for the Academy Building and Town Hall is, conservatively, 20 people per week for 4 
hours. 
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Task 3: Integrated Water Management Plan 
 
The Town of Bridgewater, Water and Sewer Commission has voted to contract engineering 
services to prepare an Integrated Water Resources Management Plan (IWRMP, or “Plan”).  This 
plan will incorporate the elements of a Comprehensive Wastewater Management Plan and a 
Water Master Plan as well as address outstanding stormwater compliance issues related to the 
NPDES permit requirements.  Several meetings were held with members of the Water and Sewer 
Commission and Jack Hamm, Jim McLaughlin and Patricia Arp of the Massachusetts 
Department of Environmental Protection seeking their assistance in the preparation of this 
Integrated Water Resource Management Plan.  These meetings have lead to the development of a 
specific scope of work whose components would be completed by contracted professional 
engineering services.  This project would result in a complete plan with targeted items to be 
implemented by the Water and Sewer Commission, in cooperation with the Department of Public 
Works and under the direction of the Town Manager and would ensure the continued health and 
safety of water resources and the ability to meet residents’ future needs for water, wastewater 
and stormwater, including the existing hydraulic structures. 
 
The Plan will evaluate the existing infrastructure and future needs for the following  

 drinking water supply and treatment; wastewater collection and treatment,  
 stormwater collection and control,  
 promoting stormwater recharge close to site of origin, 
 infiltration/recharge of treated wastewater,  
 minimize impacts of sewer infiltration and inflow, 
 using and discharging drinking water locally to create the least amount of disturbance to 

the water balance and local ecology,  
 hydraulic structures (dams & fish ladders), and 
 Energy analysis of each division.   

 
The Plan will incorporate existing studies; identifying and as the budget permits, implementing 
those additional studies needed to complete the plan; and writing a final plan.  The Commission 
has completed many studies that are on file, allowing much of the information for the plan to be 
compiled from these sources.  A listing of studies already completed is included in a summary 
document provided in Appendix C.  The budget for the effort is $250,000 with funding to be 
provided through the Department of Environmental Protection’s State Revolving Fund.  
Additional monies may include participation from Bridgewater State University and Bridgewater 
Department of Corrections, through negotiations presently underway by the Town Manager. 
 
One of the strongest statements on the community application of the Integrated Water Resource 
Management Plan concept was presented in the Handbook of Water Use and Conservation, 
(Vickers 2010) excerpt: 
  
 In recent years, conventional approaches to water supply master planning considered only 
supply-side options (e.g., new source development or expansion) to meet increasing water demand have 
been superseded by a more comprehensive model-integrated resources planning (IRP).  Endorsed by the 
American Water Works Association (AWWA), the IRP process encourages water utilities to consider both 
supply-side as well as demand-side options.  IRP emphasizes conservation and demand management as 
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potential alternatives for meeting future water needs because they are often more cost-effective and pose 
little or no adverse environmental effects compared with conventional strategies.  The IRP approach 
recognizes that the added “capacity” (water savings) achieved through conservation programs is just as 
tangible and valid as the same unit of supply that would otherwise be produced by conventional supply-
side projects. 
 
 With the IRP approach, water utilities engage in a dynamic and more open process than that 
practiced in traditional water supply planning.  IRP includes community participation and consideration of 
social and environmental factors related to water supply management.  IRP expert Janice A. Beecher, 
president of Beecher Policy Research, Inc. in Indianapolis, Indiana, defines water IRP as “a 
comprehensive form of water utility planning that encompasses least-cost analysis and participatory 
decision – making process, the construction of alternative planning scenarios, and recognition of the 
multiple institutions concerned with water resources and the competing policy goals among them.” 
(Vickers 2010) 
 
Information on the general nature of the IWRMP has been included in the reference material 
distributed with the community-wide Earth Day event.  Over 3,000 flyers were distributed 
through the George Mitchell Elementary School, the Williams Elementary School and the South 
Brook charter elementary school, with the information posted on the Town website, included in 
April newsletters for six residential communities, included in the information for the rebates and 
in the three news reports aired on BTV Cable network during the course of this grant work.  In 
addition, mention of the grant work and the IWRMP was included in this year’s Consumer 
Confidence Report. 
 
A scope of work was developed for the IWRMP and funds from the SRF program were secured, 
however, there were unavoidable delays in the planning process associated with recent changes 
to town government.  Information distributed to consumers during the course of this grant work 
was limited to the general concepts of the IWRMP.) 
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Task 4: Water Conservation Public Outreach Program 
 
The goal of this task was to encourage water conservation and promote public awareness of the 
long-term economic and environmental benefits of water conservation through a community 
wide social marketing campaign.  It also served to increase awareness throughout the community 
about the importance of water conservation and measures that can be taken to reduce water 
consumption.   
 
The Water Department planned a water conservation themed Earth Day event, the week 
following an in class presentation to the third graders.  Over 3,000 informational handouts were 
distributed through the schools, along with 30 flyers posted at key locations around town and an 
estimated 500 people were contacted to participate in the community event including Town 
departments and community group in Bridgewater through phone calls, emails, and website and 
Facebook venues.  Calculation of water savings from this event is an estimate, however, previous 
literature has cited as much as a 2 – 5% water savings from one adopted change to personal 
water use through increased awareness.  The source for the water saving estimate associated with 
public education was from the 2011 Technical Learning College Water Conservation 
Professional Development Continuing Education Course material, Table B-4, obtained from the 
Technical Learning College website. A copy of excerpts from the course material is included in 
Appendix D. 
 
As a part of attaining the goals of this task, Fawn Sances, Water and Sewer Commissioner, 
attended three informational workshops to gain an understanding of current conservation 
measures and their application.  Information from these workshops was incorporated in the 
information provided during the focused Earth Day event and in prepared handout material.  
Material related to outdoor water use was provided as a Matching component and not covered 
under grant funds since it was not originally considered by the Town.   
 
The first workshop was the AWWA FSAWWA Fall Conference, held in Orlando, Florida, where 
she participated in the 2030 Water Summit.  She was part of a workgroup of other utilities that 
shared their experience in water related topics including consumer education and outreach.  The 
second program was “Capture the Rain: Rain Barrels and Rain Gardens,” conducted by Indian 
River County Stormwater Division, held at McKee Botanical Garden, Vero Beach, Florida.  The 
topics “what is a rain barrel and why do I need one”, “how to build and install a rain barrel” and 
“selecting a rain barrel for your needs”, were all informative and presented surprising water 
saving results from the use of a properly installed and used rain barrel.  The third workshop was 
“Improving Water Use Efficiency in Irrigation”, presented by the South Florida Water 
Management District and FSAWWA in West Palm, Florida.  The presentations included the 
water savings that can be attained from proper irrigation using a variety of systems, in particular 
the importance of weather and the use of a rain gauge to ensure minimizing the amount of water 
needed.  
 
In addition Amy Vickers publication noted the following regarding outdoor landscape water use. 

 The volume of water used for lawn and landscape (nonagricultural) irrigation in the United 
States is not well documented but is estimated to be significant.  Residential water demand in the 
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United States averages more than 26 billion gallons per day (bgd), according to the U.S. 
Geological Survey (USGS), and an estimated 7.8 bgd (about 30%) is devoted to outdoor use, 
primarily lawn irrigation.  A typical suburban lawn in America soaks up about 10,000 gallons of 
supplemental (nonrainwater) water a year. 
 
 In the summer months, particularly during hot or dry weather, many U.S. water supply 
systems experience peak demands 1.5 to 3.0 times higher than average demand on a winter day.  
Most water utilities have the capacity to meet peak demands within limits, although when peak 
use is particularly high or lasts for a sustained period of time, the public is often asked or required 
to limit water use, particularly for lawn irrigation.  A chief concern of water suppliers during peak-
use period is the system’s ability to maintain adequate water pressure for basic functions such as 
consumption and toilet flushing, to supply tall buildings (e.g., hospital and office towers), and, 
especially important, to provide water for firefighting. 
 
 Although design and irrigation practices for many landscaped areas in the United States 
do not use water efficiently and no longer represent the native environment, the extent to which 
irrigated landscaping is discretionary is debatable.  From one perspective, excessive irrigation 
increases water costs, depletes water supply sources and other natural systems, adds to 
pollution from lawn and other landscape chemicals, and require considerable time, labor, and 
energy for maintenance.  From another viewpoint, irrigated landscape support important 
functional, recreational, aesthetic, and economic interest for society, including erosion control, 
temperature modification, and the creation of recreational areas such as playing fields, parks, and 
golf courses.  Such irrigated areas not only enhance the functional and aesthetic value of land but 
also expand the economic value of residential and commercial real estate as well as the public 
outdoor spaces around which communities are sustained. (removed figure reference) 
 
 Conventional notions of what affects water use on landscape areas are changing as 
more daring communities, water suppliers, and individuals make commitments to stop wasting 
water.  Historically, the amount of water used for landscape irrigation and other factors that drive 
peak water demands were assumed to be immutable givens necessitating the construction of 
large water supply and treatment facilities.  Now, water supply systems such as that managed by 
the city of Albuquerque, New Mexico, are challenging such assumptions with innovative 
conservation strategies.  Since 1995, when Albuquerque launched a comprehensive, long-term 
conservation program with the goal of reducing per capita water demand by 30% by 2004, the 
city has reduced its per capita demand by about 20%.  Before the program, outdoor water 
demand accounted for 50% of water use; now it comprises about 40%.  These savings have 
been achieved despite a growing population.  The water savings have been attributed to several 
program measures, including conservation-oriented landscaping, ordinances restricting water 
waste, and a rebate of up to $250 for homeowners who reduce turf, according to Jean 
Witherspoon, Albuquerque’s water conservation officer.  (Vickers 2010) 
 

Vickers goes on to identify the benefits and costs of Landscape Water Conservation  
 
 Numerous economic and environmental costs are associated with inefficient irrigation 
practices, particularly during periods of peak water demand.  In order to satisfy consumer 
demand for landscape irrigation water during peak-use periods, a water supply system must have 
additional pumping and treatment capacity.  Such enhanced infrastructure increases the water 
system’s capital and operating costs as well as the ratepayers’ water bills.  Excess water use for 
landscape irrigation contributes to the adverse environmental impact of unsustainable water use, 
causing overdrafted groundwater sources, reduced stream flows, and degradation of water 
quality as well as concomitant disruptions to the ecosystems that depend on these water sources. 
 
 A number of benefits can accrue to utilities and residential customers who conserve 
water used for landscape irrigation.  Similarly, some costs and behavior modification 
requirements are associated with water-efficient landscaping practices. 
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Benefits 
 

 Reduced peak water demand 
 Reduced groundwater overdraft and contamination 
 Reduced water costs 
 Improved long-term water utility revenue stability and less frequent rate adjustments 
 Smaller water supply facilities (reservoirs, storage tanks, wells, pumps, motors) 
 Reduced runoff, soil erosion, and costs for stormwater management 
 Creation of distinctive, attractive properties 
 Reduced use of lawn chemicals (fertilizers, pesticides, and herbicides) 
 Reduced energy costs for landscape maintenance (electric and gasoline mowers, 

blowers, and edgers) 
 Reduced air pollution and noise from gasoline-powered mowers and landscape 

equipment 
 Extended life for lawn-mowing equipment and irrigation systems 
 Reduced labor costs for mowing and landscape maintenance 
 Increased native plant diversity 
 Preservation of wildlife habitat and instream flows 
 Reduced plant disease, rot, and mortality caused by overwatering 
 Reduced need for construction and operation of alternative supply systems (e.g., reuse 

or desalinated water) (Vickers 2010) 
 
Although no irrigation systems were included in the residential rebate program, awareness of the 
potential water savings from properly designed irrigation systems was made clear during the 
course of these workshops.  Ideas taken from these three workshops and Vickers’ text were 
directly applied in the development of the educational programs summarized in the following 
sections. 
 
1. In Classroom Program 
 
On April 15th, 2011, Shirley Young and 
Fawn Sances presented an educational 
program to approximately 300 students and 
12 faculty members in the third grade 
classes at the George Mitchell Elementary 
School.  This program was held in five - 
30-40 minute sessions and included two 
video presentations, story reading, games, 
an arts and craft project related to water 
conservation and distribution of the 
Parkland Passports promoting the Earth 
Day event.   
  
Cable 8/BTV studios, a Bridgewater based 
cable station, worked with Shirley and Fawn in the preparation of a short video on six 
community parklands speaking to the importance of these water resource areas.  A planned water 
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conservation themed event, to be held on Earth Day, will encourage the students to visit selected 
parklands.   
 
Shirley distributed copies to each of the students of the Water Wonderful 
http://apps.awwa.org/ebusmain/OnlineStore/ProductDetail.aspx?Pr
oductId=23493.  This booklet was recently published through the 
American Water Works Association and comes with a Teacher and 
Activity Guide.  Copies of the teachers’ guidebook were distributed 
to each of the third grade teachers.  This book was approved by the 
Grant Coordinator and the Bridgewater-Raynham School 
Department for use in this program.  This program was reviewed 
by the school department and determined to meet the educational 
goals of the third grade.  As noted on the AWWA website: Water 
Wonderful: An Activity Book for Grades K-3 provides eight 
science-related activities about water:  
 
1. What Do We Know About Water? 
2. Who Else Needs Water? 
3. Weather Doesn't Happen Without Water 
4. The Water Cycle 
5. Where Does Drinking Water Come From? 
6. How Is Water Cleaned and Delivered? 
7. How Many Ways Do We Use Water? 
8. How Can We Save Water? 
 
A second video was prepared that demonstrated the arts and craft project where the students 
could design water conservation themed art for submission at the Earth Day event using a shoe 
box.  This will be highlighted in the subsequent section.  The short video and a hand out 
describing the art project were provided to the students.  A copy of this handout is included in 
Appendix D.   
 
Based on meeting with Heidi LeTendre, Assistant Principal at the George Mitchell Elementary 
School, we learned that the third grade class had recently read the “Magic School Bus At the 
Waterworks”.  This book was part of the grant-approved educational material.  Shirley used this 
book to ask questions and provided incentive stickers to the students that answered the questions 
correctly.  This was enthusiastically received and a great end to the program.  Response from the 
students, teachers and parents following the program was very positive. 
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2. Earth Day Event 
  
On April 22nd, 2011 the Town of 
Bridgewater Water Department, 
working with Shirley Young, hosted 
a community event at the town’s 
newly constructed Girls’ Softball 
Fields.  The use of softball field area 
was made possible through the 
cooperation with the Town of 
Bridgewater Recreation 
Commission.  In addition, the Office 
of Elder Affairs provided the tables 
and chairs for use at the fields.  This 
event’s planning began in November 
of 2010 and required the participation of numerous individuals, groups and town departments.  A 
checklist for the planning for this event is included in Appendix E.  Good planning led to a very 
successful event and this was an event that everyone could be proud of working at or attending. 
 
The event began with development of a theme.  Heidi Letendre, Assistant Principal at the George 
Mitchell Elementary School, worked with Shirley Young, the Water Department’s educational 
program director, and Fawn Sances on the concept of the Passport idea, where students would be 
given a map of the parklands that could then be stamped by volunteers who were manning the 
selected parklands.  The “validated” passport would then be the “ticket” to the events being held 
at the Girls’ Softball Fields.  This was a free event for all participants. 
 
The selection of the activities was driven by the goal of this event, which was to promote water 
conservation awareness and to introduce the ideas associated with an integrated water resource 
management plan. 
 
Three parklands were selected based upon the availability of parking.  The Parkland Stewards for 
each of the three parklands, Titicut, Olde Iron Works and Carver’s Pond were contacted and they 
agreed to man the parks for the event.  Unfortunately, two of the Stewards were unable to be 
there for the day and last minute volunteers were drafted.  These volunteers included Ann 
Baldwin, Marie Jaramillo, Renee’ Williams and Cindy LesPerance.  In addition, Jason and Cathy 
Costello provided canopies and assisted the park steward for Olde Iron Works.  Jason and Cathy, 
along with Melissa O’Keefe helped out with the bouncy, a kid favorite at most outdoor activities.  
While the bouncy was not covered as a part of the grant, it added to the festivities and kept the 
kids warm, as the day was unusually cool.  Food was also provided by volunteers, including Ray 
Manning and Fawn Sances.  It was estimated that approximately 250 residents and children 
attended the event. 
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Educational Activities at Earth Day 
 

a. Shoe Boxes 
Seven students designed and submitted shoe box art 
projects that illustrated water conservation themes for 
the Earth Day Event.  Following the days’ events these 
were included in a display set up at the Academy 
Building to recognize their work and display other 
handouts from the event.  These students were: 

 
Ryjomar Smig Paul    Brandon Joseph Levesque 

Hailey and Kyle Williams  Jake Manzone 
Rachael Manning   Riley Manning 

 
b. Suffolk University 

Suffolk University’s’s Dr. Patricia Hogan 
and four of her Environmental Engineering 
students, Hannah Porthier, Derek Stehlin, 
Eliza Story, and Jena Shaw, participated in 
the Town of Bridgewater Water 
Department water conservation themed 
Earth Day Event.  The Suffolk team 
worked in conjunction with the Boston 
Chapter of the American Institute of 
Chemical Engineers, the Ichthyologists, to 
develop elementary school engineering and 
environmental learning units.  The Suffolk team brought a variety of activities for the 
children and their parents including 
the pH and the water filtration 
demonstrations, coloring activities, 
water testing, and an excellent 
booklet made by the students 
specifically for the Bridgewater 
residents featuring Ick, Thea, and 
Ollie’s Earth Day adventures.  A copy 
of this booklet is included in 
Appendix D.  
 
Their presentation was delightfully 
creative, highly interactive and 
focused on multiple levels of 
understanding water and what ways 
we can encourage conservation.  Best of all were the custom-made fish hats that clearly 
marked this group distinct from the other presenters. 
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c. National Weather Service - NOAA  
NOAA has a regional office located in nearby Taunton, Massachusetts.  This center 
does the storm tracking and prediction for the entire Northeast region of the United 
States and has extensive weather observation and monitoring equipment.   Nicole Belk 
and her associate, Kimberly Buttricks prepared a presentation targeting the role weather 
plays in water conservation particularly in ways to plan effective landscape techniques 
to reduce the amount of water needed for outdoor use, i.e. landscape and gardens, by 
monitoring the amount of rainfall.  Their material included numerous handouts 
illustrating the importance of protecting our resource areas, like those associated with 
our water producing well-fields.  Since stormwater is a key component in the Integrated 
Water Resource Management Plan, their presentation helped to introduce the 
connectedness of water-wastewater and stormwater in our total water budget. 
 
 They brought 
with them a river 
demonstration 
table that 
showed the kids 
how stormwater 
interacts with 
various type of 
land 
development and 
loss of wetland 
areas can 
contribute to 
flooding that can 
result in loss of 
property. This 
was an excellent hands-on activity.  They also brought a lot of handouts including 
posters, coloring pages, key rings, tattoos, stickers and more that the kids enjoyed.  One 
of the weather posters made a great placemat once it was laminated. 

 
d. Massachusetts DCR 
 
Kelley Frieda, an Environmental Analyst, from the 
Massachusetts Department of Conservation and Recreation, 
participated in the Earth Day educational event.  Kelley is a 
stormwater education expert who uses humor and facts in a 
lively presentation to illustrate the various anthropogenic 
impacts upon our water resource areas.  She prepared a 
presentation on the impact of one common source of 
contamination that impacts the Town of Bridgewater’s 
water resource areas associated particularly, but not solely, 
with our parklands.  Included among her many consumer 
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informational materials were a handout prepared with specific information related to 
Bridgewater.   
 
Kelley noted that in 2009, Bridgewater had 2,352 licensed dogs.  Doing the math… this 
amounts to: 
 

1,764 pounds or 800,137 grams of dog waste PER DAY in town 
800,137 grams X 23 million fecal coliform bacteria per gram = 

18.4 trillion Fecal coliform bacteria per day! 

 
 

e. Water Taste Test 
The Town of Bridgewater Water Department has had the distinction of receiving several 
awards from the U.S. Environmental Protection Agency and the Massachusetts 
Department of Environmental Protection for the high quality of water we provide our 
consumers.  In 2010 we received an award for ranking in the top 5% of municipal water 
suppliers in Massachusetts.   
 
With confidence in our high water quality, we included a Water Taste Testing event as a 
part of the Earth Day activities.  Bottled water has become main stream in our society due 
to the recognized health benefits of drinking water and the portability of the container. 
The cost of bottle water (using an average of $1.25/16.9 ounce bottle) vs. Bridgewater tap 
water for an average water residence is $9.00/gallon vs. $0.004/gallon.  A quick cost 
comparison between bottled water and tap water can illustrate that a wise consumer may 
still chose to grab a bottled water but can also chose to refill that bottle up to three times 
from the tap before disposing of it for recycling.  Another choice might be to invest in a 
reusable water bottle and refill at the tap.   
 

Table 6   Results of Water Taste Testing 

Source Votes for Best Taste 

A - Bridgewater 19 

B - Poland Springs 22 

C - Scituate 18 
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 The test included a comparison of the taste between three different drinking water 
samples.  The samples were labeled A (Bridgewater tap water), B (Poland Springs bottled 
water) and C (Town of Scituate tap water).  Fifty-nine participants were reported.   

  
Based on a review of these results, Bridgewater tap water faired pretty good, coming in 
second to bottled water.  The taste tester reported that while he recorded only the tasters’ 
choice of best, he did note that several tasters’ had strongly negative reactions to the 
Poland Springs water.  Given the cost comparison, the choice becomes clear. 

 
f. Weather related activity 

Weathermen are among the most sought after public figures, according to the teachers at 
the George Mitchell Elementary school.   

 
We were happy to include Joe Joyce from the WBZ weather team in the Earth Day 
events, as he and his dog, spent most of the day with us.  Joe has a comfortable way of 
engaging with people and he was often seen in a conversation with small groups of folks.  
He did take about ten minutes to step to the microphone to do a brief presentation on 
water and included many 
interesting facts, such as 
the weight of a cloud 
(which is equal to about 
100 elephants) and the age 
of the earth (4.5 billion 
years).  Most people don’t 
consider the age of water, 
but as Joe noted, water 
today is the same water 
that was here when time 
began and is the same 
water used by the 
dinosaurs.   
 
Joe was an enthusiastic participant in this day’s events and he focused his presentation on 
water conservation; speaking about ways to conserve water, for example, washing dishes 
and about the water that we use to water our lawns.  Watering lawns was a point that tied 
in weather with water conservation and he said that lawns require about 1” of water per 
week.  A rain gauge can be a very useful tool in conserving water and ensuring the 
correct amount of water gets to your lawn. Joe also talked about the use of a rain barrel to 
collect rain for water to garden or to water lawns.   

 
Coincidentally, there were rain gauges and a rain barrel provided as part of the days’ 
giveaways and instructions on how to construct a rain gauge and rain barrel (included in 
Appendix D of this report).   
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g. Smoke House 

Through coordination with the Town of Bridgewater Fire Chief, George Rogers, Deputy 
Chief Levy, Safe Coordinator Paul Chulli, and other members of the Fire Department the 
Fire Department brought to the event their Smoke House.  This house provides children a 
dramatic and realistic enactment of the potential impact of a fire.  The Town of 
Bridgewater Water Department understands the shared role we have in ensuing that the 
water needed in the event of a fire will be there.  The message of water conservation is 
important to both of us and participation by the Fire Department was an opportunity to 

reinforce this common concern for water conservation. 
 
 

h. Composting and Rain Barrels  
Composting and Rain Barrels were two of the 
activities that were presented during the Earth 
Day events.  Aaron's Rain Barrel 
http://www.ne-design.net/ donated a rain 
barrel and the Water Department included 
information obtained from a water 
conservation workshop attended in Florida 
earlier this year by Fawn Sances.  Included in 
the handout material was information related 
to the construction and use of a rain barrel.  A 
rain barrel can provide water that can be used 
to water a garden and reduce the use of tap 
water.   

 
The Town of Bridgewater adopted a Water 
Conservation By-law that prohibits the use of 
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lawn sprinklers but does allow the use of hand-held hoses.  However, collecting and 
using rain water can provide a homeowner with an alternative way for outdoor water 
needs and conserve water, as noted previously. 
 
Composting is an indirect water conserving activity.  The use of compost not only 
reduces the amount of trash but it can be reused in gardens to provide a nutritious soil 
supplement, add moisture to soil, and the organic content increases the ability of the soil 
to hold moisture thereby reducing the amount of water needed to water gardens, 
landscaped areas or lawns.  In addition, the Town of Bridgewater Sewer Plant has 
compost available to residents for their use.  This compost is currently sold commercially 
for various landscaping uses and has had success in promoting growth in hard to grow 
places, like ocean-front areas, golf-courses, etc.  A hand out on composting was provided 
at the Earth Day event and a copy of this is included in Appendix D of this report. 

 
i. Conservation related literature  

Several consumer-related handouts published by AWWA were approved and provided by 
the education coordinator, Shirley Young for Water Department to distribute on the days’ 
event and at the informational table set up in the Academy Building where the Water and 
Sewer offices are located.   

 
The material distributed were all AWWA publications approved by the MassDEP grant 
coordinator prior to purchase and included: 
 Landscaping to Save Water: 
http://apps.awwa.org/ebusmain/OnlineStore/ProductDetail.aspx?ProductId=7386 
 
Guide to Water Conservation: 
http://apps.awwa.org/ebusmain/OnlineStore/ProductDetail.aspx?ProductId=7439 
 
Preventing Wasted Water: 
http://apps.awwa.org/ebusmain/OnlineStore/ProductDetail.aspx?ProductId=7437 
 
Water Conservation at home: 
http://apps.awwa.org/ebusmain/OnlineStore/ProductDetail.aspx?ProductId=7384 
 
Copies of these are included as an attachment to the printed report or can be found through the 
link provided. 
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j. BTV Cable coverage 

Local cable coverage was provided by Cable BTW Access.  The crews were on site at the 
Girls’ Softball Fields and had made visits to two of the parklands.  They prepared two 
separate news clips that were broadcast on local cable in the two weeks prior to and in the 
week following the Earth Day event.  In addition, Jeff Fowler and Alicia Fortin offered 
their support throughout the educational program including providing the sound system 
for use on April 22, 2011.  
 
 

.  
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Lesson Learned and Recommendations for Future Projects 
 
 
Task 1  The grant goals were for 60 toilets, 40 clothes washer and 10 dishwasher rebates.  Fifty-
eight toilet rebates were issued.  The toilet replacements fell below the goal of 60 units, partially 
due to the limit of replacements to those that used 5 gpf or more.  Many of the older units that 
applied were 3.5 gpf and were considered only Match eligible, two units were not installed.  
Forty clothes washer and eleven dishwasher rebates were also issued.  One additional dishwasher 
rebate and four toilet rebates was issued in error due to communication errors within the Water 
Department.  These were treated as Match items since there was a water savings associated with 
the retrofit.  Also, some of the older residents expressed concern about the cost of installation of 
the newer toilet and their effectiveness. 
 
Research on water use by older units was a time-consuming process.  Maytag and Whirlpool had 
consumer information that provided approximate dates of manufacture of older units  
 
This grant did not consider inclusion of persons who hand washes their dishes, however at 
http://1greengeneration.elementsintime.com/?p=314 - following excerpt from the University of 
Bonn Study did make these observations: 
 

“The University of Bonn also conducted a study of 113 people from 7 European countries 
(PDF), comparing their water usage with a dishwasher and without. 
 
“Interestingly, they categorized the different hand washers as “super dishwashers” (people 
who preclean, soap clean, and rinse), “dishwashing economizers” (people who squirt 
detergent on the sponge and try to use as little water as possible), and “care-free 
dishwashers” (people who used as much water and detergent as they wanted to without 
thinking about it). But noted that economizers didn’t always end up using less than the 
other two groups. 
 
“Each person washed 12 place settings. On average, hand washing used 27 gallons (103 
liters) of water, and 2.5 kWh of water-heating energy. The human time it took to wash, 
rinse, dry, and put away was approximately 80 minutes. 
 
The dishwasher used approximately 4 gallons (15 liters) of water, consumed 1-2 kWh of 
total energy, and required 15 minutes of human time (loading and unloading the 
dishwasher). All in all, the dishwashers got the dishes cleaner, in less human time, using 
less water and energy.” 

 
Future rebate programs should consider offering rebates to those residents who do not currently 
have a dishwasher. 
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Task 2   The Municipal Building Retrofits were conducted in cooperation with several other 
town departments.  There was a delay in the final installations due to the desire for the newly 
appointed Town Manager’s review.  The Town of Bridgewater is presently in the midst of a 
significant change in government structure and the retrofits were secondary to immediate 
concerns related to outstanding financial considerations in town.  Cooperation from the Town 
Manager, Troy Clarkson and persistence by town employees, Lisa Sullivan and Kimberly 
Williams enabled the successful approval needed, as well as the responsiveness of Isaacs 
Plumbing. 
 
Task 3 Due to the noted change in town government, the RFQ for the IWRMP was not submitted 
by the end of this grant work.  However, the concepts developed during scoping meetings, the 
regulatory review of previous work and a Scope of Work developed were referenced throughout 
the grant work and noted in the handouts for the rebates, public education events and in this 
years’ CCR. 
 
Task 4 The Public Education task was a success on many levels.  Over the years the Water 
Department has enjoyed the enthusiastic support from the elementary students for our 
educational programs.  This year, in addition to the in-class program and distribution of 
educational material, a community-wide event was planned to incorporate the adult residents.  
An invitation to participate in this outreach was extended to every department and community 
group in Bridgewater through phone calls, emails, and website and Facebook venues.  There was 
an unexplained lapse in the notification in the local newspapers.  Follow-up on this did not 
provide a reason for the failure of the notice to get into the paper or on to their event pages.  This 
was a disappointment.  Another disappointment was the timing of the event.  It was held on 
Earth Day, appropriately, however, this year Earth Day coincided with Good Friday, a holy day 
of observation for many.  People that had signed up, Senior Painters, Board of Health-Recyclers, 
Garden Club, etc. were not able to attend due to conflicts or poor communication from within the 
groups. 
 
The original RFR included possible rebates for irrigation systems.  Since the Town of 
Bridgewater has a “no-irrigation” policy for connection to the municipal water supply no 
consideration was included.  Information reviewed during the course of this grant work indicated 
that there are potential water conservation actions that might have been included in the grant, 
since the Conservation By-law does allow unlimited hand held water use.  This outdoor water 
use was quantified in Vickers’ Handbook of Water Conservation in the following table: 
One additional component of the original solicitation included rebate/retrofits for irrigation 
systems.  Since the Town of Bridgewater has a water conservation by-law prohibiting connection 
of irrigations to the public water supply system, there was not identified any significant water 
savings for consumer retrofits for irrigation systems.  However, since there is no present 
restriction on the use of hand held hoses; consumer information was provided to the residents 
and is included in this report regarding water conserving methods for outdoor water use. 
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Table 7 Estimated water use by garden hoses 
 
        Volume of Water Used During Each Watering-gallons 
 
Hose diameter-Inches       15 Minutes      30 Minutes    45 Minutes     60 Minutes 
   
 1/2     75  150  225  300 
 5/8     96  192  288  384 
 3/4    132  264  396  528 
 
Based on an open (unobstructed) 50-foot hose operated at 40 pounds per square inch of pressure. Flow 
reduction nozzles, variable spray nozzles, and higher or lower pressures will change flow rates from 
those shown. (Vickers 2010) 
 
Vickers also presents data supporting the importance of understanding the effect of precipitation 
benefit in ensuring the needed water for landscape areas.  Massachusetts receives on average 46” 
of precipitation (MassDCR).  The use of a rain gauge is one item that can assist residents in 
determining the amount of water needed.  While there are many factors that go into 
understanding the hydrologic cycle, Vickers provided a simplified description of key factors in 
outdoor water use for gardens and landscapes: 
 

Total Rainfall and Effective Rainfall 
 
Property owners and managers who want to factor in the amount of rainfall that can contribute to 
a landscape’s irrigation needs may find it useful to measure the net usable effective precipitation. 
In many regions, rain can fall short, intense bursts, particularly during the summer months. This 
kind of rain results in a net usable effective-rainfall that is less than total rainfall As a result, 
average monthly rainfall and ET data alone can be somewhat misleading for determining the 
amount of supplemental irrigation needed in these regions unless this factor is taken into account. 
(Vickers 2010) 

 
One step that homeowners can take to reduce outdoor water use is the installation of a rain barrel 
or rainwater harvesting container.  This type of fixture has been described an easy to install way 
to provided significant water savings.  This is described in greater detail in the following excerpt 
from Vickers’ Handbook: 
 

Rainwater Harvesting (Cisterns) 
 
The amount of rainwater that can be harvested with a cistern or garden pond depends on the 
capacity of the cistern or pond, the frequency and volume of rainfall, and the rate at which the 
rainwater is used. For example, during a thunderstorm that delivers about one inch of rain, a 
custom home with 3,000 square feet of roof could receive as much as 1,800 gallons of water that 
could be diverted into a cistern or pond for reuse. This is a considerable amount of water, given 
that homeowners use an average of 10,000 gallons per season for lawn irrigation.  In addition to 
saving tap water, rainwater harvesting has several environmental and financial benefits. For 
example, the City of Toronto sponsored a rain barrel installation program involving 150-single-
family homes. Of the program participants who responded to a follow-up survey, 56% reported 
that they had emptied the barrel more than once a week to water their yards, saving 55 to 65 
gallons per barrel (three different sizes of barrels were used in the trial program). However, 63% 
of respondents reported that the barrels were not large enough to meet all of their outdoor 
watering needs. Water harvesting saves energy and chemical costs because the rainwater is 
used directly instead of first being treated, pumped, and distributed through a water system. 
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Another advantage of rainwater harvesting is that it reduces stormwater runoff as well as erosion 
and flooding caused by runoff. Rainwater is also cleaner than water taken from rivers and lakes 
because surface water sources often contain dissolved salts and minerals as well as industrial 
pollutants. (Vickers  2010) 

 
Since this is a concept not previously considered as part of the Water Department Conservation 
Plan, information was included in the Public Education events for consideration by residents and 
will be part of future consideration as a water-saving application.  In fact, a rain barrel was 
donated to the event and there was some talk among residents who thought that would be a great 
give away to receive.  It was also referenced by the guest weatherman, Joe Joyce, as a good 
water saving item.  
 
Future project tasks related to drinking water conservation, loss identification, resolution, and 
prevention will be recommended by the Town of Bridgewater Water Department.  These 
include: 

 Water Audit to balance the volume of drinking water produced with the volume billed, 
and account for water loss using the guidance available on MassDEP's website: 
http://www.mass.gov/dep/water/approvals/guidance.pdf by 2013. 

 Completion of leak detection survey of the 120 miles of water mains by 2012. 
 Water Rate Surveys for the purposes of establishing water rates to assure appropriate 

revenues to support maintenance needs and capital projects for improvements to the 
water works system no later than 2013. 

 Water Conservation Outreach and Education Programs promoting awareness of the long-
term economic and environmental benefits of water conservation are on-going through a 
partnership with the local regional school district, Bridgewater State University and BTV 
Cable network. 

 An additional round of rebates for replacement of older units with low-flow WaterSense 
labeled plumbing fixtures (especially toilets) and CEE-qualified appliances providing 
funding can be secured.  This rebate program would be encouraged to include irrigation 
components and rebates for residential water audits that would be performed by qualified 
professionals. 

 Preparation of updated Water Conservation Plan and Integrated Water Resource 
Management Plan. 
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Conclusions/project summary  
 
The Town of Bridgewater Water Department was awarded the Water Conservation Grant for FY 
2010 (09-03/WCG) and has completed four identified water-saving tasks in the best way 
possible, as described within this report.  These tasks were 1) rebates for replacements of toilets, 
dishwashers and clothes washers; 2) municipal building retrofits of toilets and sinks; 3) public 
education related to the Integrated Water Resource Management Plan; and 4) public education 
related to water conservation and efficient water use.   
 
The Department has performed the tasks in a responsible way using the resources available 
within the Department and contracting professional services as needed to meet the regulatory and 
industry standards resulting in an estimated annual savings of 1.8 million gallons of water and 
$7,100, as summarized below: 
 

Table 8 Summary of Estimated Annual Water Savings Derived from 
Bridgewater Water Conservation Grant 09-03/WC 

 

Task Description 
Gallons of 

water saved 
Dollar Savings 

Task 1 
Rebates/ 
replacements 

11 Dishwashers 29,493 $118

40 Washers 409,705 $1,639
56 Toilets 586,850 $2,347

Task 2 
Municipal building 
retrofits 

15 Sinks 509,309 $2,037

14 Toilets 73,973 $296

1 Waterless  Urinal 8,368 $33

Task 3 IWRMP Increase awareness  0 0

Task 4 Public Education 
Consumer behavior 

change 162,000 $650

 Total Water Savings (Gallons/$$) 1,779,698 $7,120
 
 
Tasks and deliverables as outlined in the Contract scope of services were consistent with the 
Grantee’s technical proposal submitted on August 19, 2009 and as outlined in the RFR of July 8, 
2009.  This report documents the methods used and provides task specific details related to the 
fulfillment of the project goals.  The deliverables are considered complete under the contract and 
were completed in accordance with the contract specifications and contract schedule approved by 
MassDEP, and otherwise satisfied the contract provision, as determined by the MassDEP. 
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The WaterSense Program: http://www.epa.gov/watersense/pubs/label.htm, promotes water 
efficiency and enhancing the market for water-efficient products, programs.  The program provides 
promotional tool kits containing resources on branding, communicating with the public and the 
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