
 

GREEN BUSINESS CASE 
City of Somerville, Texas 

Electronic Flow Monitoring Project 
TWDB DWSRF ARRA Project ID No. 62410 

J&C No. B0009-009-00 
 
 
 
 
 
 
 
 
 
 

Insert Seal 
 
 
 
 
 

The seal appearing on this 
document was authorized by 

Steve E. Duncan, P.E., LEED® AP 
No. 83252 on August 18, 2009. 

 
 
 
 
 
 
 
 
 

August 18, 2009 
 
 

Prepared by: 
 

 
Texas Board of Professional Engineers Registration No. F-439 

1500 South Day Street, Brenham, Texas 77833 
(979) 836-6631 



TABLE OF CONTENTS 
 

 
                  Page No. 
 
SUMMARY ................................................................................................................................ 1  

   Current System.......................................................................................................................... 1 

PROPOSAL ................................................................................................................................. 1 

   Electronic Flow Monitoring Project ......................................................................................... 1 

   Leak Detection .......................................................................................................................... 2 

   Substantially Malfunctioning Water Meters ............................................................................. 2 

ANALYSIS OF BENEFITS ........................................................................................................ 4 

OTHER ALTERNATIVES TO THE PROJECT ........................................................................ 5 

   Option 1 .................................................................................................................................... 5 

   Option 2 .................................................................................................................................... 6 

CONCLUSION............................................................................................................................ 6 

 

Tables 
 
Table 1 – Water System Connections .......................................................................................... 1 
Table 2 – Estimated Overall System Accuracy ........................................................................... 3 
Table 3 – Estimated Annual Water Production Savings.............................................................. 4 
Table 4 – Estimated Wastewater Annual Savings ....................................................................... 5 
 
 
 

 

 
 

1 



SUMMARY 
 
The City of Somerville (City) is experiencing significant water loss in their existing water distribution 
system.  It is estimated that the City is experiencing a 38 percent total water loss within their entire water 
distribution system.  This large water loss is mainly due to leaky pipes and substantially malfunctioning 
water meters.  Minimization of water waste and consumption are key components of water efficiency and 
environmental sustainability.  In recognition of the value of this precious natural resource, the City desires 
to transform their current water system into a more efficient and environmental friendly water system.  
Therefore, the City is seeking “green” funding through the Texas Water Development Board Drinking 
Water State Revolving Fund American Recovery and Reinvestment Act for the construction of the 
proposed Electronic Flow Monitoring Project.  The proposed project is designed to locate water leakage 
within the water distribution system (thereby allowing repairs and a reduction in needless water loss) and 
to correct inaccurate water metering (under billed water sales).  By correcting these problems, the City of 
Somerville will significantly increase their water efficiency.  It is anticipated that this project will result in 
annual water production savings of 16.5 million gallons, an annual cost savings of $12,600 and an overall 
annual revenue increase of approximately $83,500. 
  
Current System 
                                  
The City’s original water system was constructed in the early 1940’s and has undergone numerous 
expansions since that date.  Currently, the water distribution system serves approximately 2,200 people 
through approximately 840 residential connections.  The City’s water distribution system contains 
approximately 25.3 miles of water mains.  The City’s water mains vary in type from 4.1 miles of cast 
iron/steel (older construction) to 5.4 miles of asbestos cement (mid-age) to 15.8 miles of polyvinyl 
chloride (recent construction) and range in size from 0.5 to 12 inches in diameter.  Table 1 shows that the 
system serves approximately 95 percent residential customers and approximately 5 percent non-
residential customers consisting of schools, businesses and industrial facilities.   
 

Table 1:  Water System Connections 

Connection Type Average Meter Size
Approx. Number of 

Connections

Total Annual 
Water Use       

(1,000 gallons)
Residential 3/4" 840 59,000
Non-residential 2" 30 21,000
Industrial 3" 10 5,000

85,000Total Annual Water Use
 
 
PROPOSAL 
                                                                                                     
Electronic Flow Monitoring Project 
 
The City of Somerville is proposing to undertake a two (2) part program to reduce their water system’s 
unaccounted water loss and thereby increase its overall efficiency.  The two (2) primary components of 
the program are as follows: 
 

1. Leak Detection – Identify (and repair) water distribution system losses resulting from 
leaking pipes and connections. 
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2. Replace Substantially Malfunctioning Water Meters – Replace all existing substantially 
malfunctioning water meters in the system with new meters equipped with automatic 
meter reading equipment (green technology). 

 
The details of each component of the program will be discussed in detail in the paragraphs that follow: 
 
Leak Detection  
  
Pressurized, treated water lost before delivery for the intended use is water, money and energy wasted. 
Detecting and repairing leaks is a major component of water conservation.  Statistics show that the 
average water leak is approximately six to eight (6-8) gallons per minute and that only one (1) of three (3) 
water leaks show surface indications of leakage.  The soils found in portions of Somerville are relatively 
sandy and have a relatively shallow water table.  Therefore, one must conclude that a significant amount 
of the 38 percent unaccounted water loss may be the result of pipe and connection leakage.   
 
Under this program, the City proposes to install portable acoustical leak detection equipment in its 
distribution system to detect and pinpoint the location of leaking water pipes.  This system utilizes 
portable data collectors placed on valves in the existing pipe network to detect the unique acoustical 
vibrations made by water under pressure escaping from leaky pipes.  The information from the data 
collectors is then transmitted via the automated meter reading (AMR) equipment to the City’s computer 
system that processes the data and alerts City personnel of the general location of water leaks.  Once the 
general location of a leak is identified, noise-logging correlators can be used to pinpoint the source of the 
leak for repair.   
 
The proposed leak detection equipment will be systematically rotated throughout the entire water system.  
This will create a continuous and current survey of leaks for the entire system; enabling the system’s 
unaccounted water loss to be considerably reduced to acceptable levels (less that 10 percent).  With the 
proposed leak detection equipment effectively in place, the City will drastically improve the water service 
to customers and strongly promote water efficiency within the main water distribution system. 
 
Substantially Malfunctioning Water Meters 
 
The existing meters that are currently used in the City’s water distribution system are made up of many 
different makes and models ranging from manufacturers such as Sensus, Precision, Rockwell and 
Neptune.  According to these meter manufacturers, the specified useful life of the meters is expected to be 
twenty (20) years.  It is calculated that 303 of the residential meters in the City’s water system have 
exceed their service life expectancy.   In addition, the manufacturers also warrant their meter’s usage for 
1,500,000 gallons.  Based on the average monthly consumption in Somerville, 35 percent of the resi-
dential meters have passed in excess of 1,500,000 gallons.   
 
In addition to the meters reaching the limit to their useful lives, these meters are also diminishing in meter 
accuracy.  The majority of the meters in the existing system are in poor condition and are recording 
inaccurate water usage.  These inaccurate readings, given by the substantially malfunctioning water 
meters, provide misleading information regarding water usage and result in unaccounted water loss, 
billing inaccuracies and loss in revenue for the water system.  It is conservatively estimated that the 
existing water meters are reading at a total combined accuracy of 84 percent.  This accuracy results in an 
estimated water loss of 13.8 million gallons.  Table 2 presents a summary of the number of water meters 
in the system by age.   
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Table 2:  Estimated Overall System Accuracy 
 

 Meter Age 
(Years) 0 - 10 11 - 20 21 - 30 31 - 40

40 & 
Older

Number of 
Meters 572 19 139 75 81

Average Meter 
Accuracy (%) 95% 85% 70% 60% 50%
% of Meters in 

the System 64.6% 2.1% 15.7% 8.5% 9.1%

Weighted 
Accuracy (%) 61.3% 1.8% 11.0% 5.1% 4.6%

83.8%Overall System Accuracy

 
 
 
 
 
 
 
 
 
 
 
 
 
 
Accurate metering of water consumption is an important, indirect water efficiency measure.  The City of 
Somerville is seeking green funding for installation of new water meters equipped with automated meter 
reading (AMR) equipment.  This green technology allows the monitoring of the customers piping and 
fixtures for water loss.  The new AMR equipment will be equipped with technology that will monitor and 
record water usage on a 15-minute basis and store that information for approximately 90 days. This 
information is invaluable for documenting water usage, in responding to customer complaints, for 
educating customers regarding water conservation and in conducting public relations campaigns.    
 
Accurate metering is the first step in determining where and how much water is used or lost in the system.  
The proposed AMR equipment will be able to more accurately and quickly bill their customers, providing 
a stronger price signal that encourages water efficiency.  Customers receiving metered water service from 
the new AMR system will see a direct impact on their monthly budget from their monthly water bill.  
Their awareness of the direct cost savings available as result of water conservation is magnified, and 
therefore, results in a conscious effort to use water wisely.   
 
With the current water system, leaks in the customer’s water system are usually discovered by high water 
bills or when literally finding running water from within the property.  The proposed AMR devices are 
equipped with a feature that will send an alarm to the City if a continual use of water, such as a leak, is 
observed.  The City’s customer service representatives will then be able to proactively alert the customers 
to a possible leak situation.  This feature will help promote water efficiency and improve the City’s 
customer service by possibly minimizing the customer’s property damage, cost and aggravation from 
water leaks. 
 
Unauthorized use of water is another problem that the City has faced in the past.  Customers have 
tampered with the meters to reverse the recorded water usage on the existing manual meters.  With the 
proposed automated meter reading equipment, an alarm will immediately be sent to the City to warn of 
any meter tampering.  Unauthorized use of water will be found within minutes of tampering, allowing the 
City to take appropriate actions and collect from customers who may have previously slid by without 
being detected. 
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ANALYSIS OF BENEFITS 
 
The benefits of the Electronic Flow Monitoring Project are anticipated to be as follows: 
 

1. Water Production:  Current estimates place the amount of unaccounted for water at 
approximately 32 million gallons annually.  When customers are faced with larger water 
bills resulting from accurate measurement of water consumption, water conservation 
results.  Based on results obtained by other systems that have undertaken meter replace-
ment programs, it is estimated that 50 percent of the water previously lost due to 
substantially malfunctioning water meters will be conserved and 50 percent will be 
recorded as increased water sales.  Therefore the amount of reduction in annual water 
production is calculated to be 6.9 million gallons.   Additionally, the leak detection and 
repair program is projected to eliminate approximately 9.6 million gallons in water loss 
annually.  Thus, the combined savings in water production is projected at 16.5 million 
gallons.     

 
2. Increased Water Revenue:  The City is anticipated to see an increase in revenue due to 

the accuracy of the new meters.  According to the manufacturer, it is estimated that the 
new water meters will measure water consumption within 99.5 percent accuracy.  These 
meters will also be able to detect low volume water use up to a tenth (1/10) of a gallon 
per minute.  The increased accuracy of water measurement and low volume use should 
account for an increase in water sales of approximately 6.9 million gallons annually.  
This increase in sales volume should result in an increase in revenue of approximately 
$19,000 annually. 

 
3. Reduced Water Production Costs:  Based on the data contained in Table 3, it was 

determined that it takes 1.50 kilowatt hours (KWH) to deliver every 1,000 gallons of 
water into the distribution system.  Historical cost data indicates that the cost of one (1) 
KWH is approximately 31 cents.  Therefore, the annual savings resulting from reduced 
water production volume should be approximately $12,600 from the electricity savings 
required to treat and pump lost water. 

 
Table 3:  Estimated Annual Water Production Savings 

Water Produced, Kgal 86,241
Power Purchased, KWH 216,314
Power Purchased, $ $26,306
Pump Energy Required, KWH/Kgal $2.51
Cost of Energy, $/KWH $0.31
Projected Annual Production Savings, Kgal 16500
Projected Annual Production Savings $12,624

 
 

4. Reduced Meter Reading Costs:  Another significant anticipated cost-benefit of the 
Electronic Flow Monitoring Project will most likely be found in the conservation of 
vehicles, gasoline and manpower by eliminating reads, re-reads, and service starts and 
stops.  With the existing system, it takes a team of three (3) meter readers with vehicles 
approximately three (3) days to read all meters and an additional two (2) days for return 
trips to recheck high or questionable readings of meters.  With the proposed Electronic 
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Flow Monitoring Project, meter reads and re-reads are estimated to be read within two (2) 
minutes or less from the City’s office.  This system will reduce the City’s fuel con-
sumption and carbon footprint while increasing the integrity of the water supply system 
and customer satisfaction.  It is estimated that the proposed system will save the City 
$24,500 annually in O&M costs. 

 
5. Increased Wastewater System Revenue:  Inaccurate measurement of water consumption 

due to substantially malfunctioning water meters results in under billing of wastewater 
treatment costs.  Since the cost of wastewater treatment is based on the average monthly 
water consumption over the winter months, a 13 percent increase in measured water 
consumption will result in increased wastewater system revenues of approximately 
$9,200 annually. 

 
6. Reduction in Wastewater Treatment Costs:  From paragraph 1 above, it is projected that 

water production volumes will be reduced by 6,900,000 gallons annually as a result of 
this project.  Based on the assumption that 70 percent of the water delivered into the 
system is treated at the wastewater plant, the annual reduction in the volume of 
wastewater treated is projected at approximately 4,823,700 gallons.  Table 4 below shows 
the anticipated reduction in wastewater treatment costs resulting from this program.  

 
Table 4:  Estimated Wastewater Annual Savings 

ll estimated financial benefits associated to the City’s Electronic Flow Monitoring Project is as 
llows: 

 
   

THER ALTERNATIVES TO THE PROJECT

 
 
 
 
 
 
 
 
The overa
fo
 

 
 
 
 
 
 
 
 
O  

ption 1 

s that they need to take 
 more aggressive stance on addressing the current system’s water efficiency loss. 

Annual Wastewater System Operational Costs $246,262
Annual Volume of Wastewater Treated, Kgal 65,327
Operational Costs/ Kgal Treated $3.77
Projected Reduction In Wastewater Flow, Kgal 4823.7
Projected Annual Savings $18,183.80

Increased Water Revenue $19,000
Reduced Water Production Costs $12,600
Reduced Meter Reading Costs $24,500
Increased Wastewater Systems Revenue $9,200
Reduction in Wastewater Treatment Costs $18,200
Total Savings $83,500

 
O
 
Other project alternatives were taken into consideration during the design phase of this project.  One 
alternative to the proposed project was for the City to not take any action and to only replace the existing 
substantially malfunctioning water meters as they fail to record water usage.  This alternative was not 
considered as a possible solution to the City’s significant water loss.  The City feel
a
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ption 2 

 the City to rapidly respond to possible leaks and water line breaks within the water 
upply system.   

, and it did not offer the financial benefits that the proposed Electronic Flow Monitoring Project 
as.   

ONCLUSION

 
O
 
Another alternative to the City’s Electronic Flow Monitoring Project was to replace all of the existing 
water meters with new manual read water meters.  This alternative would address the water loss 
associated with the substantially malfunctioning meters.  However, it would not address the water loss 
due to water leaks.  Without the leak detection equipment and the automated meter reading devices, it 
would not allow
s
 
It was also estimated that the initial construction costs associated with installing new manual read water 
meters would be less than the proposed Electronic Flow Monitoring Project.  However, the initial costs 
benefit of the alternative project did not out weigh the long-term financial benefits of the proposed 
Electronic Flow Monitoring Project.  The electronic flow monitoring equipment of the proposed project 
would provide an accurate daily consumption log that would be available for the City and their clients to 
use for billing inquires.  In addition, the proposed project will cut the City’s O&M costs associated with 
manual meter reads and re-reads.  Therefore, the alternative of installing new manual read water meters 
was not strongly considered because it did not significantly reduce the water loss efficiency for the entire 
system
h
 
 
C  

ater State Revolving Fund 2009 American Recovery 
nd Reinvestment Act.  For the following reasons: 

. The City of Somerville is an economically disadvantaged community.   

ll of the savings associated with this project are directly linked to water 
efficiency. 

 qualifies for a categorical exclusion under the environmental review 
regulations. 

. No governmental permits are required for this project. 

o proceed to construction upon authorization from the Texas Water 
Development Board. 

herefore, this project should be approved for funding. 

 

 
One hundred (100) percent of the City of Somerville’s project costs are eligible for grant funding through 
the Texas Water Development Board Drinking W
a
 

1
 
2. This project meets the EPA’s requirements for qualifying under the Green Project 

Reserve.  A

 
3. This project
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5. This project is ready t
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