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- Purpose
- Definitions

-Benchmarking System Efficiency (today)
-Managing System Efficiency (ongoing)

- Water Loss Control Team

www.cavanaughsolutions.com
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1. Establish Benchmarks for Water Loss, in gallons and dollars.

2. Develop Key Performance Indicators (KPIs) for ongoing monthly
performance tracking.

Develop Strategies to:
a. Control Water Loss
b. Recover Water Revenue
c. Improve Data Confidence

www.cavanaughsolutions.com
w
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Water Audit Definitions .. onsucn

REAL LOSS (RL)

“Physical” Losses, largely leakage from mains, valves, service lines and
overflows

Valued at marginal production cost

APPARENT LOSS (AL)

“Paper Losses”, inaccuracies associated with customer metering,
Systematic data handling errors and theft

Valued at customer retail rate

UNAVOIDABLE REAL LOSS (URL)
Theoretical low limit of leakage

RECOVERABLE REAL LOSS (RRL)
Difference between Real Loss and Unavoidable Real Loss



Profile of Authorized Consumption

*Metered* CAVANALGH
Customer Class # of Active Metered Accounts

Residential 76,000
Commercial 5,800

Industrial 10

PWC 47

City of Fayetteville 194
Sprinklers/Irrigation 6,600

*PCS Billing Software

¢~95,000 total accounts
»~87,197 active (metered)
»~3,435 inactive (meter in place)
»~3,068 inactive (meter removed)
o217 Cycles
eMeter reading / Billing
*6 meter readers
»65-68K are radio read (Kent, Hersey, AMCO); remainder are manual read (hand-held key-in)
*ITRON software
*Readings downloaded to billing, exceptions report is run, re-reads dispatched following day
=Meter readings and billings are continuous throughout the month
=Actual bill generation and mailings are outsourced
eWastewater Lift Stations
*Not read on same cycle as customer accounts; readings sent to Billing
¢4 Bulk Metered Connections (# of connections):
Hoke County (2), Fort Bragg (2), Stedman (1), Spring Lake (1) and Aqua (4)
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Authorized Consumption

Soluiions throughlintegnty and patinesstup

eFlushing — UDF Program (ongoing, “everyday”)

«2" manual blow offs (Tina to give the count from the GIS of this)
eAuto Flushers (10-12 total)

eReactive Complaint Flushing

eSewer jetting (fill trucks from hydrants, Mon-Fri, as needed on weekend)
eRepair Flushing

eNew Construction — extension flushing

eHydrant Flow Tests

esWater Quality Flushing March (disinfectant switch)

eTank Cleaning

eNew Lift Station Installation Testing

eTemporary water for New Construction

eDeveloper Construction Flushing

eHydrant Testing (City, Hope Mills, 6 County Volunteer Fire Departments)

eFire Suppression (City & Hope Mills report usage to Dee Bowles)

eTank Truck Filling (Bulk Payment / Flat Rate, a few that report usage — 67 reported users)

eSpecial Events at Festival Park (need to verify if any unmetered connections for this)

“STEWARDSHIP THROUGH INNOVATION”
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AWWA Water Balance CAVANALL Ef

Soluiions throughlintegnty and patinesstup
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Operational

Key Performance Indicators (KPIs)

CAVANAUGH

Benchmark Year FY 09
Annual System Input Volume

1,000.00|MG / year

Operational Efficiency Indicators

Total Non-Revenue Water
Total Water Loss
Apparent Loss

Real Loss

Unbilled Consumption
Unavoidable Real Loss

Recoverable Real Loss

Infrastructure Leakage Index (ILI) [Real Losses/URL]:

170.00|MG / year

160.00|MG / year

28.17|MG / year

131.83|MG / year

10.00|MG / year

40.92|MG / year

90.91|MG / year

3.2|

Data Confidence:
(out of 100)

[75]

% of System Input Volume

| 17.0%

| 16.0%

| 2.8%

| 13.2%

| 1.0%

| 4.1%

| 9.1%
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Monthly KPI Tracker (%)

[Trailing 12 month average]
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CAVANAUGH

Solutions throughiinte gnty and pattnesstup
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Town of Valdese Water System
Key Performance Indicators
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CAVANAUGH

J-08 1-08 A-08 S5-08 0-08 N-08 D-08 J-09 F-09 M-09 A-09 M-09 J-09 J-09 A-09 5-09 0-09 N-09 D-09 J-10 F-10 M-10 A-10 M-10 J-10 J-10 A-10 5-10

0-10 N-10 D-10

J-08 | J-08 | A-08 | 5-08 | 0-08 | N-08 | D-08 | J-09 | F-09 |M-09| A-09 M-09| J-09 | J-09 | A-09 | 5-09 | 0-09 N-09|D-09| J-10 F-10 |[M-10| A-10 |M-10| J-10 | J-10 A-10|5-10 | 0-10 N-10|D-10
e Total Water Loss 19.5%18.6%(18.1%(18.6%(18,3%(18,0%/17.9%16.7%18.3%17.4%18.1%17.8%18.0%417.6%17.1%17.0%16.0%15.3%17.1%
s Real Loss 17.1%16.2%15.6%416.1%15.8%16.4%{15.3%14.2%15.6%14.7%15.2%14.9%414.9%414.4%313.7%13.5%12.3%11.5%13.2%
Apparent Loss 2.4%2.4%|2.5%|2.5% | 2.5% | 2.5% | 2.5% | 2.6% | 2.6% | 2.7%| 2.8% | 3.0%|3.1%|3.2% |3.4% | 3.5%|3.7% | 3.8%[3.9%
m |Jnavoidable Loss 3.3% 3.3%|3.4%|3.5%|3.5%|3.6%|3.7%|3.8%|3.9% 4.0% 4.0% 4.1%|4.2%|4.3% |4.4% | 4.5% | 4.6% | 4.6%  4.6%
s Unmetered Unbilled (%) 5.6%|5.6%|5.8%|5.9%|6.0% | 6.1% | 6.3% | 6.5% | 6.7% | 6.8% | 6.9% 6.9%|6.8% | 6.6% | 6.5% 6.2%|6.0%|5.7%5.4%
Non-Revenue Water (%) 25.1%24.3%23.8%24.4%424.3%(25.1%24.1%23.2%24.9%24.2%25.0%24.7%24.8%24.2%23.6%23.3%22.0%21.0%22.5%
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Active Leak Detection CAVANALIGH
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Water Loss Calculator CAVANALUGH

City of Burlington
Water Loss Calculator

Rectangular Break

Long Break

Length of break Ein fest PSI

Width of break Ein inches
Leak Time Ein hours  Area of Hole Esq. ft.

o~ () o omm

water loss

Total Loss T—= -

Circular Break
around whole pipe Pipe Size (Dia.) :in inches

Width of Break :in inches Area of Hole msq. ft.
Leak Time :in hours

e M —

width of break ¢—— J
pipe diameter
Total loss n

in gals

Hole in Pipe
Dia. Of Hole [ Jininches
area of hole E

Leak Time :in hours
ps [
L ——
7

Total Loss “

in gals

diameter of hole



Pressure Management EAVANA.JEﬁ"
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Water Booster Station
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Pressure (PSI)
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719/2009 12:48:43 PM to 7/14/2009 11:05:43 AM
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Water Loss Control Team CAVANALIGH

Solutions throughiinte gnty and pattnesstup

*Distribution/Collection
*Finance

*Public Works

Water Treatment
Wastewater Treatment
*Meter Reading / Testing
*Billing

*Fire Departments
eParks & Recreation

| eak Detection
GIS/IT
eAdministration
*Management

“STEWARDSHIP THROUGH INNOVATION”



Water Loss Control Team
Purpose

CAVANAUGH

1. Track System KPlIs

2. Discussion and analysis of KPI trends

3. Discuss strategies to control water loss

4. Progress and next steps



Galifing (G At el Aardiis
Sefizions thraughlintegrity and pattnesstip

0
Yy
My

//W””NImmm\\\\

end

- 6“‘\
EPA

WaterSense CAVANAUGH

PARTMER Solutions through integrity and partnership

www.cavanaughsolutions.com
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