
















SECTION 4 – Results and Conclusions 
 
4.1 General 
The results and conclusions of each of the five tasks completed as part of the Water 
Conservation Project are reviewed in this section.  
 
4.2 Water Audit 
The following conclusions were found as a result of the Water Audit Report: 

 
1. Over the water audit period (2006-2008), the average volume of water attributed 

to system leakage, unmetered miscellaneous losses and unmetered authorized 
water uses is approximately 3.73 million gallons (approximately 4.3 percent of 
the yearly pumpage).  These identified water losses were reasonably estimated 
based on the CVRWD’s records. 

 
2. Prior to any adjustment, the water supply statistics for the CVRWD indicated that 

approximately 20.3, 18.7, and 21.9 percent of the water pumped into the 
distribution system was unaccounted-for in 2006, 2007, and 2008, respectively.  
After adjustments for meter error and documented unmetered usage, the average 
total unidentified water losses for the three year water audit period (2006-2008) is 
equivalent to 14.3 million gallons, or approximately 16.4 percent.  The 
unidentified water losses are equivalent to 2,062 gallons per day (gpd) per mile of 
water main.  American Water Works Association guidelines for unavoidable 
leakage rates in a water distribution system range from 1,000 to 3,000 gpd per 
mile of water main depending on the age of the main, soil conditions, system 
pressures and types of services.1  The unidentified water loss for the water audit 
period (2006-2008) is within the range typically observed in a water system, 
however, the unaccounted-for water percentage is higher then the standard 
waterworks guidelines of 10 percent.   

 
3. The CVRWD’s master meters are calibrated to within AWWA accuracy limits 

every year.  There was no master meter calibration data available during the water 
audit period (2006-2008).  

 
4. The leak detection survey completed in June 2010 indicated there were six leaks 

within the system which are summarized in Table No. 4-1.  Based on the results 
of the leak detection survey, the estimated amount of water lost was 
approximately 93,600 gallons per day (gpd).  Based on an average yearly 
pumping and treatment cost of approximately $0.74 per 1,000 gallons, this 
corresponds to approximately $25,428 in lost revenue per year.  This is 
approximately 39.3 percent of the average yearly pumping and treatment costs. 

 
5. Based on the average yearly pumping and treatment costs of approximately $0.74 

per 1,000 gallons, the average annual cost attributed to lost water is approximately 

                                                           
1 Report of AWWA Committee 4450D (Revenue Producing Water) (Ref. 9), 1957. 
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$10,410 per year which is all unidentified.  It should be noted that the unidentified 
lost water does not include unmetered miscellaneous losses and unmetered 
authorized water uses. 
 

The completed Water Audit Report is located in Attachment A. 
 
4.3 Purchase and Distribution of Water Conservation Materials 
The CVRWD purchased two Public Service Announcements from American Water 
Works Association (AWWA); A Consumer’s Guide to Water Conservation DVD and 
Water Conservation and Efficient Use DVD.  The DVDs have been broadcasted on 
the local access channel.  In addition, the CVRWD has purchased and distributed the 
following youth education materials to local schools: 55 Water Adventures Around 
the World Activity Books, 100 Endangered Animal Stickers, and 100 Wild Animal 
Stickers.  “The Handbook of Water Use and Conservation,” by Amy Vickers was 
purchased to be used by the CVRWD personnel for education purposes.  
Approximately, 1,000 water conservation rulers were purchased and will be 
distributed to customers as bill stuffers.  Copies of the aforementioned water 
conservation materials can be found in Attachment B.  The total cost for the water 
conservation materials was $2,288.25.  
 
4.4 Purchase and Distribution of Low-Flow Retrofit Kits 
The CVRWD purchased 150 Water Miser garden hose nozzles and 150 Green House 
Deluxe Water Ecokits which contain the following; a 1.5 gpm handheld showerhead, 
a 1.5 gpm kitchen aerator, two 1.0 gpm bathroom aerators, a toilet tank bank, a toilet 
water saver fill cycle diverter, teflon tape, leak detection tablets, a flow meter bag, 
and a water conservation wheel.  The kits and the nozzles were distributed in 
conjunction with the meter replacement program.  Copies of the aforementioned 
water conservation materials can be found in Attachment B.  The total cost for the 
water conservation materials was $2,714.85.   
 
According to “The Handbook of Water Use and Conservation,” by Amy Vickers and 
AWWA’a handbook “The Water Conservation Manager’s Guide to Residential 
Retrofit,” the following formula can be used to calculate potential water savings from 
showerhead replacement: 
 
(Sa - Sb) x M x C = D 
 
Sa = the average flow rate of existing showerheads at average psi, 
Sb = the average flow rate of retrofitted showers at average psi, 
M = the average number of minutes per shower, 
C = the total number of showers per year taken by the target group, 
D = the potential number of gallons saved per year. 
 
The average residential indoor water-use rate for showering is reported to be 8.2 
minutes per shower and the average person takes approximately one shower per day 
or 365 showers per year.  The CVRWD ordered and delivered one showerhead per 

 4-2



retrofit kit to approximately 150 houses.  According to the 2008 Annual Statistical 
Report and the U.S. Census the average household size in Leicester is approximately 
2.73 people.  Therefore, the total number of showers taken each year by the users of 
the new showerheads is approximately 149,500. The above formula was used to 
calculate the potential water savings as a result of replacing older showerheads with 
newly purchased showerheads and is shown in Table No. 4-2. 
 
The retrofit kits also included two bathroom aerators and one kitchen aerator.  
According to “The Handbook of Water Use and Conservation,” by Amy Vickers the 
average person uses each faucet for approximately 8.1 minutes per day.   
 

Table No. 4-2 
Potential Water Savings – Low-Flow Fixtures 

Final Report 
Cherry Valley & Rochdale Water District 

 
Type of Fixture Flow Rate of Older 

Fixtures (gpm) 
Flow Rate of Newer 

Fixtures (gpm) 
Potential Water Savings 

(Million Gallons) 
Kitchen Aerator 3.3 1.5 2.17 

Bathroom Aerators 
(2) 

3.3 1.0 5.56 

Showerhead 4.3 1.5 3.43 
  Total Potential Water 

Savings: 
11.1 

 
 
4.5 Service Meter Replacement Program 
The District has installed 48 5/8-inch water service meters that were purchased as a 
match contribution to this Water Conservation Project.  All meters were installed by 
qualified operators employed by the CVRWD.  The CVRWD initially intended to 
replace 100 service meters.  The cost associated with purchasing and replacing the 48 
meters fulfilled the CVRWD’s match obligation. 
 
The water service meters replaced were over 20 years old.  According to the meter 
manufacturer, the meters either remain accurate or slow with age, under-reading the 
amount of water consumed.  The manufacturer does not guarantee meter accuracy 
after 15 years of service.  Therefore, it is assumed that all 48 of these meters were 
under-reading water supplied to the residences.   
 
It is assumed that each 20 year old or older water service meter was under-reading by 
an average of approximately ten percent.  Assuming an average consumption of 65 
gallons per capita per day, and an average household size of 2.73 according the U.S. 
Census records for Leicester, each service consumed an average of approximately 
64,700 gallons per year.  If the meters were under-reading an average of ten percent, 
or approximately 6,470 gallons per year, the installation of 48 new meters will 
account for approximately 310,500 gallons of unaccounted-for water in the past year.  
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Replacement of the meters along these streets has increased the accuracy of records 
of water supplied and will allow the CVRWD to report their unaccounted-for water 
with improved precision. 
 
4.6 Leak Detection Survey Results (2010) 
Prowler Water Conservation Systems, LLC. completed a leak detection survey of the 
CVRWD’s distribution system as part of the Water Conservation Grant.  The survey 
was conducted in accordance with MassDEP’s Minimal Elements for Reporting Leak 
Detection Surveys.  The leak detection survey report provided by Prowler is located 
in Attachment C.  A total of six leaks were discovered and are summarized in Table 
No. 4-1. 
 
4.7 Total Potential Water Savings 
The CVRWD reports that the cost to produce water is approximately $0.74 per a 
thousand gallons.  It was calculated that the leak detection survey identified a total of 
approximately 34.2 million gallons of previously unaccounted-for water.  In addition, 
the replacement of water service meters identified approximately 310,500 gallons and 
the replacement of showerheads, bathroom, and kitchen aerators identified 
approximately 11,100,000 gallons of unaccounted-for water.   
 
The total potential water savings for this Water Conservation Project is approximately 
45,610,500 gallons, or $33,947.05. This is approximately 52.0 percent of the annual 
pumping and treating cost. 
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