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CoOMMIssION
Mr. Aaron Greenwell, Acting Executive Director
Public Service Commission
PO Box 615

Dear Mr. Greenwell:

The Kentucky Department of Environmental Protection (KDEP), Kentucky Rural Water Association (KRWA)
and the U.S. Environmental Protection Agency (EPA) jointly sponsored a free drought and water loss
workshop for small and medium-size drinking water utilities on May 10, 2016 at the Mountain Arts Center
in Prestonsburg, Kentucky.

Drought and water loss issues are creating significant challenges for drinking water utilities across the

United States, including Kentucky. To help prepare for and build resilience to this threat, communities and

water providers must conduct and sustain drought mitigation, response and recovery planning efforts,

even in the absence of ongoing drought.

This workshop included:

e Anintroduction to EPA’s Drought Response and Recovery: A Basic Guide for Water Utilities

e« Case study presentations illustrating drought response and water-loss reduction strategies
implemented by small and medium-size utilities

e A walk-through of the American Water Works Association’s (AWWA) Free Water Audit Software

e Anoverview of specific tools and resources for controlling water loss

The Kentucky Department for Environmental Protection’s Division of Compliance Assistance Certification
and Licensing Branch, Operator Certification Program approved 7.0 hours for successful completion of the
training. Three commissioners attended the training, therefore this application is being submitted
retroactively to award 7.0 hours to Steve Ison, Randy Steagall, and George Wells from Rattlesnake Ridge
Water District.

With this letter and enclosures, the U.S. EPA respectfully requests that this workshop be approved for
continuing education credit for the commissioners indicated above. As required, one copy of handouts
provided to participants and a list of water district commissioners who attended the classes and earned
continuing education credit is included as part of this filing. If additional information is needed, please do
not hesitate to contact us.

Sincerely,
Dawn lson

U.S. EPA
Ison.dawn@epa.gov

Enclosures (Original and 10 packets)
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U.S. EPA Kentucky Drought Response and Water Loss Workshop for Water Utilities

May 10, 2016
Mountain Arts Center
Prestonsburg, Kentucky

Learning Objectives:
s Share challenges, solutions and lessons learned in small system drought response and water loss control;
e Provide tools and resources that utilities can use to assess and control water loss and mitigate against drought
impacts on water supply; and
“e |dentify practical actions drinking water utilities can take to advance implementation of drought response and water
loss control in their communities.

Criteria for Earning Training Credits: In order to successfully complete the course and receive the full amount of drinking
water operator continuing education credits (CEUs) offered for the workshop, each participant should review this
document carefully to ensure satisfaction of the following criteria:

1. Attend the full workshop. Participants will be required to fill out a sign-in/sign-out sheet for any interval that they
enter or leave the workshop. One credit hour will be docked for each 15 minutes that the participant is not in
attendance during sessions outside of break time.

2. Be attentive, and actively participate in all workshop sessions.

Workshop Roster
The list of commissioners that completed the training is included in this workshop, with the suggested 7 CEUs credited to

their name.

Agenda
A timed agenda and description of each session is attached to this application.

Speaker Bios

Susan Butler

CH2M

12301 Research Blvd
Building 4, Suite 250
Austin, Texas 78759
512-249-3316
Susan.Butler@CH2M.com

During her 29 years of serving public and private entities, Susan Butler has gained broad experience in water resources,
conservation and drought planning as well as utility management. Presenting complex information to a variety of
audiences is a hallmark of Susan’s work. Prior to her service at CH2M where she’s worked for the past 11 years helping
communities and businesses across the country plan and implement water conservation and resiliency programs, Susan
served as the assistant public works director for Leon Valley, Texas, founding one of the first comprehensive water
conservation programs in Central Texas including water loss evaluations and training for the utility operators.

While water resources and conservation director for the San Antonio Water System (SAWS), she led the team to establish
conservation measures as well as plan and implement a diverse portfolio of water supply projects. Susan’s career-long
passion and commitment to effectively shape the nation’s water management strategies are further demonstrated in her
continued involvement on statewide planning and legislative committees and water planning. Susan is a frequent invited
speaker at state and national conferences and has led instructional classes at area high schools, colleges and community

groups.



Brad Spangler
Meridian Institute
PO Box 1829

105 Village Place
Dillon, CO 80435
970-389-2850

BSpangler@merid.or;

Brad Spangler is a Senior Mediator and Program Manager with Meridian Institute. Based in Colorado, Brad possesses 12
years of experience designing and facilitating multi-party collaborative processes and meetings. He has worked on a
variety of issues in the environmental and public health policy arenas, including water quality and quantity, energy, forest
management, endocrine-disrupting chemicals, children’s health protection, food safety, and community resilience to
disasters. From 2008 to 2014, Brad was part of a Meridian team that facilitated the Charting New Waters initiative
sponsored by The Johnson Foundation at Wingspread, which examined innovative solutions to a broad range of U.S.
water challenges. Brad has also worked with the Community and Regional Resilience Institute since 2008, which seeks to
illuminate critical pathways for communities to enhance resilience to manmade and natural disasters. He currently
facilitates multiple collaborative efforts for the U.S. EPA Water Security Division, including stakeholder involvement
activities of the U.S. EPA Climate Ready Water Utilities initiative and the Emergency Response Team. From 2004 to 2008,
Brad was a Senior Associate at RESOLVE in Washington, DC. He holds a B.A. in Anthropology from UNC-Chapel Hill; and an
M.A. in Cultural Anthropology and Interdisciplinary Graduate Certificate in Environmental Policy from the University of

Colorado-Boulder.

Ed Fortner, Jr.

Mr. Fortner began working in water treatment with Richmond, KY Municipal Utilities in the mid-1980s. He is a former
AWWA Top Ops National Champion. He has held positions in a certified Water Laboratory, Water and Wastewater Plant
Operations, Plant Management, Utility Director, Collection and Distribution Management, Technical Assistance with
Division of Water (KY), Treatment Manager with Aqua PA where he was responsible for water quality for over 150MGD
and is currently Utility Director for the City of Berea Municipal Utilities.

EDUCATION
B.A. Organizational Management, Midway College; A.S. Electronics, CKVTS

Registrations

Class A Water Treatment and Distribution System Operator and Class C Wastewater and Collection System Operator,
Colorado

Class A, E Water Treatment and Distribution System Operator; Class C, E Wastewater Treatment and Collection System

Operator, Pennsylvania
Class IV Water Plant and Water Distribution System Operator and Class Il Wastewater Treatment and Collection System

Operator, Kentucky

Societies/ Professional Organizations

American Water Works Association, KY-TN Section

Kentucky Water and Wastewater Operators Association- North Central Chapter President; Vice Chairman KWWOA
Kentucky Rural Water Association

Kentucky Municipal Utilities Association

Water Environment Federation

Tracy Niece, Mayor
City of Hindman, Kentucky

Tracy Niece was elected Mayor of Hindman, Kentucky in November, 2014 and has spent the majority of his adult life
providing essential services for the citizens of Hindman, Knott County and the region. For 27 years Tracy worked as an
emergency medical technician (EMT) and ambulance driver. From 2003 to 2010 Tracy was Deputy Director of TranStar
Emergency Medical Services. From 2012 to the present time he also owns a restaurant, Creekside Diner, located just
outside of Hindman.

From 2013 to 2015, Niece served a term on the Hindman City Council before being elected mayor. Since being elected,
Mayor Niece has focused the city’s attention on the importance of improving utility management, maintaining water and
wastewater infrastructure, and controlling water loss.



Larry (L.J.) Turner, General Manager
Knott County Water & Sewer District

L.J. Turner has been the General Manager of the Knott County Water and Sewer District since January 2015. He began his
employment with Knott County Water and Sewer District in 2012 as the Chief Water Operator; quickly promoted to
Water Treatment Plant Supervisor; and served as interim Manager from 2014 - 2015. Prior to joining Knott County Water
and Sewer District, L.J. worked for the City of Hyden from 2005 to 2012 as a water treatment plant operator. LJ. currently
holds Kentucky’s highest Water Treatment Plant Operator Certification Class IV. The Knott County Water and Sewer
District currently serves 2,650 water and 160 sewer customers.



ROUGHI RESPONSE AND WATER LOSS WORKSHOP FOR WATER UTILITIES
U.S. Environmental Protection Agency

May 10, 2016 | 8:00 — 4:00 p.m. ET | Mountain Arts Center, Prestonsburg,

Kentucky

Workshop Objectives

e Share challenges, solutions and lessons learned in small system drought response and water loss

control;

« Provide tools and resources that utilities can use to assess and control water loss and mitigate against
drought impacts on water supply; and

« Identify practical actions drinking water utilities can take to advance implementation of drought
response and water loss control in their communities.

TIME TOPIC

8:00 a.m.

Registration

8:30 a.m.

Welcome and Opening Remarks :

Bill Caldwell, State Drought Coordinator, Kentucky Division of Water

John Irizarry, Environmental Protection Specialist, U.S. EPA Office of Groundwater
and Drinking Water

Welcome and opening remarks from sponsoring agencies.

8:45 a.m.

Workshop Overview and Introductions
Brad Spangler, Meridian Institute
Review of workshop agenda and logistics, and participant introductions.

9:00 a.m. Presentation: Overview of the Drought Response and Recovery Guide
Susan Butler, CH2M
Overview of the types of drought response activities associated with the following topic
areas included in EPA’s recently released Drought Response and Recovery Guide for
Water Ultilities:
« Staffing, Response Plans and Funding
o Water Supply and Demand Management
« Communication and Partnerships
8:20 a.m. Facilitated Discussion: Drought Response Challenges and Solutions
Drawing on the Drought Guide, participants will discuss the greatest challenges they face
with respect to drought response and what activities they have taken to prepare for and
respond to drought.
10:00 a.m. Break

1 | Drought Response and Water Loss Workshop



TIME TOPIC

10:10 a.m. Panel: Successful Strategies for Drought Response and Water Loss Control
Three presentations from Kentucky utilities on a range of drought response and water
loss control strategies and practices, followed by questions and answers with speakers.
Ed Fortner, Utilities Director, Berea Municipal Utilities
Discussion of the city of Berea’s drought response and long-range planning to
supplement water supply and provide incentives for conservation, including an
emergency pricing strategy.

Mayor Tracy Neice, City of Hindman, Kentucky

Presentation on methods used to reduce water loss in a small water system, including
master metering and operational adjustments.

L.J. Turner, General Manager, Knott County Water & Sewer District

Presentation on strategies implemented to reduce water loss in small water systems.

11:30 a.m. Lunch (On your own)

12:30 p.m. Presentation and Facilitated Discussion: Understanding Water Loss
Susan Butler, CH2M
Introduction to water loss control and the use of water audits in identifving and controlling
water losses in public water systems, along with an overview of available tools.

1:15 p.m. Facilitated Discussion: Water Loss Management Challenges and Solutions
Brad Spangler, Meridian Institute
Facilitated discussion with participants on their experiences and challenges with water
loss, including how to apply strategies described during the panel.

1:45 p.m. Break

2:00 pm. Demonstration: How to Conduct a Water Audit
Susan Butler, CH2M
Presentation on how to gather appropriate data for conducting a water audit followed by a
demonstration of the American Water Works Association (AWWA) Water Audit Tool.

3:00 p.m. Small Group Discussion: Interpreting Water Audit Results
Participants will break into small groups to discuss how to interpret and evaluate the
results of a water audit.

3:45 p.m. Workshop Wrap-Up
Brad Spangler, Meridian Institute
The facilitator will review highlights from the day and participants will share thoughts
about next steps related to drought response and water loss control in their communities.

4:00 p.m. Break and Transition to Optional Working Session

4:15 p.m. Optional Working Session with AWWA’s Water Audit Tool
Interested participants can receive technical assistance on using AWWA's Water Audit
Tool. Participants must bring their own computer.

515 p.m. Adjourn
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U.S. EPA Kentucky Drought Response and Water Loss Workshop for Water Utilities
May 10, 2016 in Prestonsburg, Kentucky
Continuing Education Credits Earned by Water District Commissioners

PSC Case No.TBD
Organization First Name |Last Name PSC Hours
Rattlesnake Ridge Water District Steve Ison TBD, 7 Requested
Rattlesnake Ridge Water District Randy Steagall TBD, 7 Requested
Rattlesnake Ridge Water District George Wells TBD, 7 Requested




DROUGHT RESPONSE AND WATER LOSS WORKSHOP FOR WATER UTILITIES
U.S. Environmental Protection Agency

Water Audits and Water Loss Control — “Cheat Sheet” for Utilities

3-STEP WATER LOSS CONTROL PROGRAM

A water loss control program has three basic steps: a water baseline for water use and loss, identify and implement
audit, an intervention process and an evaluation phase. By water loss control measures and continuously improve
taking these three steps, water systems can establish a their water loss control program.

l 2 3

Water Audit \ Intervention Evaluation
Identify and : Apply Review
quantify water | results and ' performance,
uses and identify validate data and

losses annually £ actions increase data
quality

Adapted from U.S. Environmental Protection Agency, Water Audits and Water Loss Control for Public Water Systems, July 2013.

WATER AUDIT TERMINOLOGY

Non-revenue water (NRW): Water that is supplied but Authorized consumption: Both billed and unbilled
not billed. This water use can be authorized or result water used by known customers, and water supplied
from real or apparent losses to other systems

Real losses (physical losses): Water leakage from » Billed metered — standard billed water sales
transmission and distribution mains, overflows from + Billed unmetered — flat rate customer,

storage tanks and leaks from service connections up e.g., a fire service line

to the customer meter » Unbilled metered — use is tracked but not billed,

e.g., possibly a government account or special
arrangement, or the fire department (included
in NRW)

» Unbilled unmetered — legitimate use is not billed
or tracked (included in NRW)

Apparent losses (paper losses): Water lost from
unauthorized consumption, customer metering
inaccuracies (CMI) or systematic data handling
errors in meter reading and billing



Water Audits and Water Loss Control — “Cheat Sheet” for Utilities

REAL WATER LOSS REDUCTION — POTENTIAL ACTIONS TO TAKE

Data collection and modeling

Develop hydraulic models
* Predict location of leaks using
operational and physical data

Operational activities

Examine billing records
* Identify changes in use
* Prioritize areas to inspect

Implement pressure management
e * Reduce volume of leaks
» Lower risk of future leaks and breaks

Infrastructure and equipment

Install meters throughout system

+ Determine correct type and size

« Start program to maintain and
inspect meters

« Develop metered districts

Implement a leak repair program

= Start a “Find it/Fix it” program

* Prioritize leak repairs and
track progress

Qutreach to customers

Conduct visual inspections

» Periodically do walk-overs

+ Examine exposed mains during
other maintenance

Use equipment to identify different
types of leaks

* Acoustic

* Thermal

* Electromagnetic

» Tracer

Encourage customers to take action
* Report leaks to utility
* Fix leaks on customer side of meter

Review and Improve

Assess water loss control program
* Benchmark progress

» Improve and validate data

+ Track water loss reductions

* Adjust program and intervention measures



DROUGHT RESPONSE AND WATER LOSS WORKSHOP FOR WATER UTILITIES
U.S. Environmental Protection Agency

WATER AUDIT DATA INPUT SUMMARY SHEET

Use this sheet to collect data for a water audit of your system. To expedite the process, collect as much
data as possible before starting your audit. You can always refine your data and water audit in the future,
as you obtain more complete or better data.

Be sure to note:

e Sources of your data (with names, if possible)
e Assumptions you made

¢ Calculations you performed to get the data ready to input

To help you get started, some notes and tips are included, such as possible data sources and default
values used in the American Water Works Association's (AWWA's) free Water Audit Software (currently
the industry standard).

Keep track of your notes so that you can retrace your steps or justify your actions in the future.

1 | Water Audit Data Input Summary Sheet ?’EPA



NOTES
(SOURCES OF DATA, ASSUMPTIONS MADE,
CALCULATIONS NEEDED

POSSIBLE DATA SOURCES AND RELEVANT NOTES)

DATA INPUT DESCRIPTION

Volume from Sources

Master Meter

Error Adjustments

Water Imported (WI)

WI Master Meter

Error Adjustment

Water Exported (WE)

WE Master Meter
Error Adjustment

Volume of groundwater or
treated water that
you produce

Percentage that the meter

is over or under-
registering actual flow

Volume of water you
purchase from other
water systems

Percentage that the meter
over or under-registers
actual flow

Volume of water sold to
others, such as wholesale
customers

Percentage that the meter
over or under-registers
actual flow

Plant managers,

water production staff, distribution
superintendents, master meter
reading records, monthly
compliance reports, well pump
run time x pumping rate (results
could be in gallons per minute)

Results from most recent

calibration or test

Plant managers,

water production staff, distribution
superintendents, meter reading
records, water purchase invoice
records

Distribution superintendents,
results from most recent
calibration or test

Distribution superintendents,
finance (accounting) department,
meter reading records, water
sales invoices

Distribution superintendents,

results from most recent
calibration or test

2 | Water Audit Data Input Summary Sheet
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DATA INPUT

Billed Metered

DESCRIPTION

Volume of billed, metered
water

Billed Unmetered

Unbilled Metered

Unbilled Unmetered

Volume of water sold at a

flat rate (no volume
measured); fire lines

Volume of metered water

that you track but do not
bill, such as other city
departments, parks,
public fountains or fire
department

POSSIBLE DATA SOURCES

Billing clerk,

finance department, billing
register, billing report, annual
financial audit

Billing clerk,
finance department, billing
register, annual financial audit

Billing clerk, meter reading

records

NOTES

(SOURCES OF DATA, ASSUMPTIONS MADE,
CALCULATIONS NEEDED

AND RELEVANT NOTES)

Volume used for

legitimate use but not
billed or tracked, such as
hydrant flushing, factory
or plant use, street
sweeping, fire-fighting,
training or construction

Unauthorized
Consumption

Use an estimate, or investigate
these potential losses

DEFAULT: The AWWA software uses a default value
of 1.25% of Water Supplied. Take a closer look at
this if you have a lot of Unbilled Unmetered use in
your system.

unauthorized connections
or hydrant use, or
inactivated but in-use
connections

3 | Water Audit Data Input Summary Sheet

DEFAULT: The AWWA software uses a default value
of 0.25% of Water Supplied. Take a closer look at
this if you suspect water theft in your system.

<EPA



DATA INPUT

Customer Metering
Inaccuracies

Systematic Data
Handling Errors

Miles of Distribution
Main Pipes

Number of Taps

DESCRIPTION

Usually shown as a
percentage: meter testing
data, unmetered low
flows through large
meters

Percent of water billed
meter data that estimates
water volume for meter
reading or data entry
errors, slow or stopped
meters, estimated bills or
billing adjustments

Miles of transmission
mains and hydrant
laterals (not customer
service lines)

Number of physical
service connections to the
water mains, active and
inactive

4 | Water Audit Data Input Summary Sheet

POSSIBLE DATA SOURCES

Distribution superintendents

Billing clerk, finance department,
billing data (compare meter
reading records to billed date;
look for O consumption bills),
account adjustment reports

Finance department, distribution
superintendents, annual financial
audit statistical page, information
on system assets, “as-built" map
calculations, geographic
information system (GIS)

Billing clerk, billing register, meter
or construction records, planning
and development department,
new structure records

NOTES

(SOURCES OF DATA, ASSUMPTIONS MADE,

CALCULATIONS NEEDED

AND RELEVANT NOTES)

of 0.25% of Billed Metered. Consider taking a closer
look at this if you suspect excessive billing system

issues in your system.

EPA



POSSIBLE DATA SOURCES

NOTES

(SOURCES OF DATA, ASSUMPTIONS MADE,
CALCULATIONS NEEDED

AND RELEVANT NOTES)

DATA INPUT DESCRIPTION
Length of Private Length of customer
Service Line service line between

curb-stop/property line
and customer meter

Average Operating Usually shown as psi
Pressure (pounds per square inch)

Annual Water System  Actual cost of operating
Operating Cost the system for water audit
year

5 | Water Audit Data Input Summary Sheet

Distribution superintendents,
construction records, GIS data,
service agreements

Distribution superintendents,
Supervisory Control and Data
Acquisition (SCADA) data

Finance department, annual
financial audit

For the AWWA software, answer the question about
customer meter location. If water is distributed in
private service lines before metering, add in the figure
on estimated miles of pipes. Refer to diagram in
AWWA Water Audit Software. '

In this total, include water costs only — not sewer
costs; however, do include debt service payments and
operating costs.

<EPA



NOTES
(SOURCES OF DATA, ASSUMPTIONS MADE,
CALCULATIONS NEEDED

DATA INPUT DESCRIPTION POSSIBLE DATA SOURCES AND RELEVANT NOTES)

Customer Retail Unit Usually shown as $ per Finance department, annual For your first audit, simply take your total water and

Cost 1,000 gallons; used to financial audit sewer (if applicable) revenue for last fiscal year, and
value apparent losses divide by total gallons sold last fiscal year. For

increased confidence in future year audits, consider
doing a weighted calculation of volumes sold by rate

code.
Variable Production Usually shown as $ per Finance department, annual Include your chemical costs and all your power costs
Cost million gallons; used to financial audit for pumps at the plant and in the distribution system. If
value real losses you have costs for residuals management, include

those (do not include salary here).

Add up those costs for 12 months, and divide by the
total gallons produced in that same 12 months. For

purchase systems, this is the average cost of water
purchased from supplier in the audit year.

6 | Water Audit Data Input Summary Sheet \.,l\’EPA



DROUGHT RESPONSE AND WATER LOSS WORKSHOP FOR WATER UTILITIES
U.S. Environmental Protection Agency

WATER AUDIT DEMONSTRATION — SAMPLE UTILITY DATA

In this example we will use sample data to complete a water audit with the Notes
American Water Works Association's (AWWA's) free Water Audit Software,
Version 5.0.

Review the narrative and the data provided here. Information in the “Notes”
column of this document indicates how you will use the sample data in the
AWWA software. You can also use this column to make notes about the data’s
sources and to list what additional information you may need.

|. System Information — Small Water Utility

The Sunnytown Water Utility (SWU) is a small water utility located in Sunnytown,
USA. The SWU service area includes both urban and rural areas. Utility information
is provided in Table 1.

Table 1. Sunnytown Water Utility — Information

— Use Table 1
Utility Name Sunnytown Water Utility (SWU) information to
Utility Address 123 Sunshine Street complete the Water
Sunnytown, USA Audit Reporting
Worksheet tab
PWSID 1234567 titled “Instructions.”

Il. Water Supplied

SWU obtains 100 percent of its source water from its own sources. SWU treats and
delivers it to its water distribution system. It does not purchase bulk water from any
neighboring water authorities. SWU has emergency interconnections with one of
its neighboring water systems, but has not used the interconnections for several
years.

The potable drinking water supply is measured with one (1) finished water flow
meter (FWFM), a full-bore mag-meter that is electronically read by a Supervisory
Control and Data Acquisition (SCADA) system in real-time. Water flow through the
FWFM is logged daily, and SWU staff review summary data monthly. The staff
recently looked more closely at the daily data and found that a number of gaps
were occurring in the data due to equipment and communication link disruptions.

SWU wants to modify its procedures to closely monitor the data each business day
and make corrections to erroneous data as it is discovered.

Flows across the distribution system are balanced automatically by the SCADA
system, with the inflow and outflow of supply at SWU'’s two elevated water storage
tanks taken into account. An annual report of total water supplied is presented

in Table 2.

1 | Water Audit Demonstration — Sample Data Set \"}EPA



Table 2. Sunnytown Water Utility — Total Annual Water Supplied

FWFM #1

Month Water Produced (gallons)
January 52,869,000
February 44,422,000
March 58,501,000
April 66,949,000
May 86,659,000
June 89,476,000
July 100,739,000
August 106,370,000
September 89,476,000
October 72,680,000
November 61,317,000
December 55,686,000
Total (gal) 885,044,000

The instrumentation connected to the FWFM is calibrated annually. The mag-meter
is about 12 years old.

The latest accuracy verification test performed on the FWFM, and the master meter
and supply error calculation are shown in Table 3.

Table 3. Sunnytown Water Utility — Finished Water Flow Meter
Calibration Results

Date February 3

Duration 24 hours

Method Insertion probe (mag)

Accuracy Result Rl

FWFM Over/ Over
Under Probe
Measurements

2 | Water Audit Demonstration — Sample Data Set

Notes

Use Table 2
information on
Reporting
Worksheet tab
titled

“Water Supplied.”

Use Table 3
information on
Reporting
Worksheet tab
titled “Water
Supplied (Master
Meter and Supply
Error
Adjustments).”
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lll. Authorized Consumption

Customer Meters and Billing

SWU's water service area is fully metered. SWU manually reads customer meters
each month. This process is sometimes problematic.: SWU has observed an
increase in the number of uncaptured meter readings, resulting in a growing
number of estimated water bills. A cursory check of the most recent billing cycle
found that 14 percent of all accounts did not receive an actual meter reading.

SWU uses a computerized customer billing system that produces monthly reports.
The system is approximately 20 years old, and billing personnel feel it lacks
important functionality that could increase the efficiency and accuracy of customer
billing. A review of meter reading procedures and the overall billing process has not
been conducted in approximately 10 years. SWU is considering using an Advanced
Metering Infrastructure (AMI) system but has not yet taken action on this idea.

For the audit year, the SWU monthly billing information is summarized in Table 4.

Table 4. Sunnytown Water Utility — Annual Billing Report

Nonresidential Billed
(galions)

Residential Billed

(gallons) Total (gallons)

January 19,454 545 13,519,090 32,973,635
February 16,021,818 11,133,636 27,155,454
March 21,743,636 15,110,000 36,853,636
April 25,176,363 17,495,454 42,671,817
May 33,187,272 23,062,727 56,249,999
June 34,331,818 23,857,272 58,189,090
July 38,909,090 27,039,090 65,948,180
August 41,198,181 28,629,090 69,827,271
September 34,331,818 23,857,272 58,189,090
October 27,465,454 19,086,363 46,551,817
November 22,888,181 15,905,454 38,793,635
December 20,599,090 14,314,545 34,913,635
Total (gal) 335,307,266 233,009,993 568,317,259

3 | Water Audit Demonstration — Sample Data Set

Notes

Use Table 4
information

on Reporting
Worksheet tab
titled “Water
Supplied
(Authorized
Consumption —
Billed, Metered).”

Note: For many
water utilities, the
monthly water
supply meter
readings (Table 2)
are recorded on a
calendar month,
while customer
reading and billing
data are based on
a "billing month.”
For example,
meters might be
read on the 15th of
each month.
Adjustments may
be required to
reconcile the data.
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SWU has a routine meter change-out program, with about 200 meters replaced
each year; however, these change-outs are almost exclusively performed on the
oldest meters. Meter testing takes place only upon customer request. A wide
variety of customer meter models and types exists, and SWU has good records of
meter maintenance and use, which they use as a part of the replacement program.

Unbilled Water Use

SWU estimates unbilled, unmetered water volume based on duration of water flow;
this is documented and then multiplied by an estimated flowrate. A monthly report
tabulates this consumption. SWU has been unsuccessful in getting reports of
estimated usage from the fire department.

According to written policies, the only unbilled, metered facility in the SWU system
is the Sunnytown Wastewater Treatment Plant (WWTP). The volume of potable
water metered — but not billed — by this facility in the audit year was 29.2
million gallons (MG).

For the audit year, the total of SWU'’s unbilled, unmetered consumption was
estimated at 2.98 MG; but without the fire department’s usage data, this
consumption figure is probably inaccurate.

Unbilled water use — metered and unmetered — information is summarized
in Table 5.

Table 5. Sunnytown Water Utility’s Unbilled Water Usage — Metered
and Unmetered

Metered or

Customer Water Use Unmetered Unbilled Usage
Sunnytown Treatment Metered
A s || P 20210
(WWTP)
SWU operations System flushing Unmetered

Testing 2 98 MG

Tank cleaning (estimated)
Fire department Firefighting Unmetered

4 | Water Audit Demonstration — Sample Data Set

Notes

SWU has
information for
unbilled, metered
water used at the
WWTP, but little
information for
other unbilled
water use; so it will
use the default
value for unbilled,
unmetered water
use.
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IV. Operational Information — Leak Detection

SWU owns some leak detection equipment, but currently uses it only for checking a
reported leak that is not easily located from the surface. SWU is considering
purchasing some new equipment and dedicating one or two staff to leak detection,
in the hopes that finding and fixing leaks throughout the utility will increase system
efficiency and reduce revenue loss.

V. System Data

SWU services both urban and rural areas within its county service area. In total,
there are 9,805 active water service connections and approximately 340 known in-
active service connections.

SWU's distribution system was largely installed in the 1970s and 1980s. The
network is almost 50 percent polyvinyl chloride (PVC) piping and 50 percent metal
pipes such as ductile iron or mortar lined steel. SWU maintains a generally good
geographic information system (GIS) system map of its water distribution system
piping.

The service area is growing, with several miles of new water pipeline added each
year. An established process exists for permitting new construction and obtaining
as-built records in a timely fashion. Follow-up field checks to confirm the as-built
drawings are not conducted very often, however; occasionally, errors or omissions
in the final records are noted by field staff when conducting work on the system.

SWU has a system of dated records for customer service connection lines installed
before 1990. This data is of questionable quality, and the number of inactive
service lines (340) is a rough approximation. Records of lines installed after

1990 generally have more accurate data and this information is also included

in the computerized customer billing system. The total number of connections is
believed to be in error by 3 — 5 percent. All customer meters are installed at

the property line.

System pressures vary from 45 pounds per square inch (psi) to 85 psi, and the
average pressure has been estimated from SCADA system data at approximately
65 psi. System pressures are logged and monitored by the SCADA system only at
the water treatment plant, water storage tanks and booster pumping stations. The
network is set up in two pressure zones. Average operating pressure is determined
as a simple average of approximately 20 available readings from the audit year.

Information about SWU's service area (system data) is shown in Table 6.
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Notes

If SWU had a
customer meter
calibration and
testing program,
better information
on leaks or an
active leak
detection program,
then the default
values in the Water
Audit Tool could be
replaced with lower
values.
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Table 6. Sunnytown Water Utility — System Data Notes
Distribution system length 311 miles Use Table 6
: : : information on
Active service connections 9,805 Reporting
Inactive service connections 340 Worksheet tab
; ) titled
Total service connections 10,145 “System Data."

System pressure e 45-85 psi in two pressure zones

« 65 psi average (estimated by averaging
20 readings from SCADA data)

Water storage 2 elevated storage tanks

VI. Utility Operational Costs

SWU has in place a very capable accounting staff and good procedures and
financial record-keeping. The total cost of operating the water system is
summarized in Table 7. From this same data, SWU is able to determine a reliable
value for its variable production costs. All financial records are audited annually by
SWU staff and an outside certified public accounting firm.
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Table 7. Sunnytown Water Utility — Annual Budget Summary Over Notes
Calendar Year
Water Budget Summary — Calendar Year Use Table 7
information on
Item Budgeted ($) Actual ($) S
Salaries 615,403.60 584,633.42 Worksheet tab
. titled “Cost Data.”
Overtime 36,924.22 38,770.43
Benefits & Insurance 123,080.72 116,926.68
Fleet 15,500.09 16,275.09
Contracted Services 10,000.00 10,500.00
Rental/Lease 16,532.20 17,358.81
Dues & Subscriptions 841.50 883.58
Chemicals 115,067.94 109,314.54
Supplies & Materials 6,535.60 6,862.38
Emergency Repair 8,690.54 9,020.06
Utilities (Non-Electric) 35,568.70 37,347 .14
Electricity 215,608.53 226,388.96
Debt Service-Water 45,567.50 45 567.50
Other (Not Coded Here) 85,5665.10 89,843.36
Total ($) 1,330,786.22 1,309,691.93
SWU employs a water rate structure that defines separate rates in varying
customer service classes, including residential and non-residential. SWU's water
rates are shown in Table 8.
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Table 8. Sunnytown Water Utility — Water Rates

Customer Class / Billing Code Rate Code (R$a::.-r 1,000 gallons)
Residential Water WRES $4.65
Nonresidential Water WNON $5.65
Residential Sewer SRES $5.81
Nonresidential Sewer SNON $6.56

VIl. Next Steps

Using the data in this handout and in the demonstration, participants will consider
ways to increase SWU'’s data validity score by improving the quality of information
as well as reducing real water loss in the system.
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Notes

Use Table 8
information on
Reporting
Worksheet tab
titled “Cost Data.”

To calculate
customer retail unit
cost for the
demonstration:

WRES = 59% of
water sold; WNON :
41% of water sold

Calculation:
($4.65%59%)

+ (5.65*41%)
= $5.06
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AWWA Free Water Audit So

MEM [ click to access definiton | Water Audit Report for:[Sunnytown Water Utility (1234567) ]

BN [ cicktoadd acomment | Reporting Year:| 2015 ||  1/2015-122015 |
Please enter data in the white cells below. Where available, metered values should be used; if metered values are unavailable please estir a value. Indicate your confid in the accuracy of the input

data by grading each component (n/a or 1-10) using the drop-down list to the left of the input cell. Hover the mouse over the.cell to obtain a description of the grades
All volumes to be entered as: MILLION GALLONS (US) PER YEAR

To select the correct data grading for each input, determine the highest grade where the Master Mater and Supsly Eror Adjustmenis
WATER SUPPLIED <o ENter grading in column 'E'and ' > peqt: Value:
Volume from own sources: IRl Il ¢ 885.044] MG/Yr 330%]®@ © MG/Yr
Water imported: JE8 nia 0.000| MGFYr + ®@ O | MG
Water exported: JES M| v/ 0.000] MG/Yr ® O [ MG/Yr
Enter negative % or value for under-registration
WATER SUPPLIED: | 856.771] MG/vr Enter positive % or value for over-registration
AUTHORIZED CONSUMPTION Ciick here: M
Billed metered: [ IEMl| 5 568.317] MGIYr for help using option
Billed unmetered: JE KM - 0.000] MG/Yr buttons below
Unbilled metered: IEN Gl & 29.200| MG/Yr Pent: Value:
Unbilled unmetered: |3 M| s 10.710| MGAYr [125%]s © Imarve
Default option selected for Unbiiled unmetered - a grading of § is applied but not displayed 9
AUTHORIZED CONSUMPTION: Il | 808.227] MGVr oA ool gesaifres
OR
value
WATER LOSSES (Water Supplied - Authorized Consumption) MGYr i
Apparent Losses : v Value:
Unauthorized consumption: BES I MG/Yr o | (Tl

Default option selected for unauthorized consumption - a grading of 5 is applied but not dispfay.d

Customer metering inaccuracies: I HEM 24.897| MG
Systematic data handling errors: MG/Yr

Default option selected for Systematic data handling errors - a grading of 5 is applied but not displayed

Apparent Losses: EE 28.459!| MGrYr

Real Losses = Water Losses - Apparent Losses: [l 220.084] MGAYr

WATER LOSSES: [ 248.544] MG/Yr
NON-REVENUE WATER
NON-REVENUE WATER: MG/Yr
= Water Losses + Unbilled Metered + Unbilied Unmetered
SYSTEM DATA
Length of mains: K3 lEH | & | 311.0| miles
Number of active AND inactive service connections: [l lEll |+ | 10,145
Service connection density: [ ] 33 conn/mile main
Are customer meters typically located at the curbstop or property line? : e the
Average length of customer service line: =31 m:mem wlttglmw ik
Average length of customer service line has been set to zero and a data grading score of 10 has been applied
Average operaling pressure: Eal 4 [ 65.0 psi
COST DATA
Total annual cost of operating water system: IS IEM| 1o | $1,309,692| $/Year
Customer retail unit cost (applied to Apparent Losses): IEHI IEM | o | $5.06/[$/1000 gallons (US) |
Variable production cost (applied to Real Losses): [ IEH| + | $206.19] $Million gallons [ Use Customer Retall Unit Cost to value real losses
WATER AUDIT DATA VALIDITY SCORE:

*** YOUR SCORE IS: 68 out of 100 ***
A weighted scale for the components of consumption and water loss is included in the calculation of the Water Audit Data Validity Score
PRIORITY AREAS FOR ATTENTION:
Based on the information provided, audit accuracy can be improved by addressing the following components:
| 1: Volume from own saurces 5|
| 2 Billed metered |
[ 3: Customer metering inaccuracies |

AWWA Free Water Audit Software v5.0 Reporting Worksheet 1



AWWA Free Water Audit Software:

System Attributes and Performance Indicators

WAS v5.0

American Water Works Association.

Water Audit Report for:

Sunnytown Water Utility (1234567) |

1/2015 - 12/2015

Reporting Year:| 2015 ||

System Attributes:

*** YOUR WATER AUDIT DATA VALIDITY SCORE IS: 68 out of 100 ***

Apparent Losses: 28.459 [MG/Yr

+ Real Losses: 220.084 |MG/Yr

= Water Losses: | 248.544 |MG/Yr

Unavoidable Annual Real Losses (UARL): | 76.02|MG/Yr
Annual cost of Apparent Losses: | $144,004]

Annual cost of Real Losses: | $45.380| Valued at Variable Production Cost
Return to Reporting Worksheet to change this assumpiton
Performance Indicators:

Non-revenue water as percent by volume of Water Supplied: | 33.7%)|

Financial: {

Apparent Losses per service connection per day:
Real Losses per service connection per day:

Operational Efficiency:

Real Losses per length of main per day”:
Real Losses per service connection per day per psi pressure:

From Above, Real Losses = Current Annual Real Losses (CARL):
Infrastructure Leakage Index (ILI) [CARL/UARL]:

Non-revenue water as percent by cost of operating system:

| 15.1%| Real Losses valued at Variable Production Cost

7.69|gallons/connection/day

59.44|gallons/connection/day
N/A]
0.91|gallons/connection/day/psi

ey

| 220.08|million gallons/year
I 2.90|

* This performance indicator applies for systems with a low service connection density of less than 32 service connections/mile of pipeline

AWWA Free Water Audit Software v5.0

Performance Indicators 2




AWWA Free Water Audit Software: WAS v5.0

The graphic below is a visual representation of the
Water Balance with bar heights propotional to the
volume of the audit components

Water Audit Report for:
Reporting Year:

Data Validity Score:|

100% -

90% -

80% -

70% -

60% -

50% -

40%

30% +

20% -

10% A

0% -

Water Exported

Water Exported

Water Supplied
Water Imported

u Volume From Own Sources

Water Exported

@ Water Losses

Dashboard American Water Works Association
Sunnytown Water Utility (1234567) |
2015 1/2015 - 1212015 | @® Show me the VOLUME of Non-Revenue Water
68 O Show me the COST of Non-Revenue Water

# Authorized Consumption

Total Volume of NRW = 288 MG/Yr
250 - —

200

150

Volume (MG/Yr)

100

50

0 é

Water Exported
P Water Exported

® Unbilled metered (valued at Var, Prod. Cost)

" Billed Auth. 3 r
Billed Aurh.Coos W Revenue Water W Unbilled unmetered (valued at Var. Prod. Cost)

# Unbilled Auth. Cons. ® Unauth. consumption
WNaoReverius Wit M Cust. metering inaccuracies
B Apparent Losses

B Syst. data handling errors

B Real Losses B Real Losses (valued at Var. Prod. Cost)

AWWA Free Water Audit Software v5.0 Dashboard



AWWA Free Water Audit Software: Water Balance

WAS v5.0

American Water Works Assoclation.

Water Audit Report for:

Reporting Year:
Data Validity Score:

Sunnytown Water Utility (1234567)

2015

1/2015 - 12/2015

Own Sources

(Adjusted for known
errors)

856.771

Water Imported

0.000

Tanks
Not broken down

Leakage on Service Connections
Not broken down

Water Exported
Billed Water Exported
0.000 4
Billed Metered Consumption (water exported Reve b s
Billed Authorized Consumption  |is removed)
568.317
Authorized
Constmnton 568.317 Billed Unmetered Consumption 568.317
0.000
608.227 Unbilled Metered Consumption Non-Revenue Water
Unbilled Authorized Consumption 29.200 (NRW)
39.910 Unbilled Unmetered Consumption
10.710
Water Supplied Unauthorized Consumption 288.453
Apparent Losses 2.142
856.771 28.459 Customer Metering Inaccuracies
24.897
Systematic Data Handling Errors
Water Losses 1.421
248.544 Leakage on Transmission and/or Distribution
Mains
Real Losses Not broken down
_ Leakage and Overflows at Utility's Storage

AWWA Free Water Audit Software v5.0

Water Balance 1




DROUGHT RESPONSE AND WATER LOSS WORKSHOP FOR WATER UTILITIES
U.S. Environmental Protection Agency

SMALL GROUP DISCUSSION:
BUILDING A WATER LOSS CONTROL PROGRAM

Overview

Working in small groups, identify potential actions to improve data and reduce water loss in the Sunnytown Water
Utility (SWU) system. Draw on the system information, audit results recap and your own professional experience.

Sunnytown Water Utility Audit Results Recap

« Approximately 34 percent of the treated water that SWU produces is non-revenue water (NRW),
including:

o]

o]

Unbilled authorized consumption: 39.910 million gallons (MG), or approximately 5 percent of their
treated water

Apparent losses: 28.459 MG, or approximately 3 percent of treated water from meter and billing
inaccuracies

Real losses in distribution system: 220.084 MG, or approximately 26 percent of treated water

« Data validity score: 68

« Priority areas for attention based on the information provided to improve audit accuracy include:

o

o

@]

Volume from own sources
Billed metered
Customer metering inaccuracies

o See SWU audit dashboard and water balance for additional information.

Small Group Process

« Choose 1 or 2 of the following water balance categories in the table on page 2:

o

o

C

Water supplied volumes;
Unbilled, metered water use;
Unbilled, unmetered water use;

Apparent losses (“non-physical” losses: water that reaches a user, but is not properly measured
or paid for) or

Real losses (“physical” losses: water that enters the distribution system, but never reaches a
user).

e The table on the next page summarizes some of SWU'’s apparent and real water losses and provides
questions to get your group’s discussion going.

« lIdentify 3 to 5 actions to improve data or to determine or reduce losses in the non-revenue water
category(ies) you select.

e Select one person to give a brief report to the full group.

1 | Small Group Instructions — Building a Water Loss Control Program -] Em
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POTENTIAL ACTIONS TO

QUESTIONS IMPROVE DATA AND REDUCE
WATER BALANCE CATEGORIES TO CONSIDER WATER LOSS
Water supplied volumes + How can you more accurately measure
« Finished water flow meter (FWFM) water produced from unmetered
calibrated annually groundwater wells or surface water
« Supervisory Control and Data diversions?
Acquisition (SCADA) data reviewed ¢ How can you increase the
monthly FWFM's accuracy?

Unbilled, metered water use Can water use at the WWTP be
e 29.2 MG used at Sunnytown’s reduced? What water efficiency

Wastewater Treatment Plant (WWTP) measures are possible?
« Since SWU has an old billing system, it * What steps could be taken to track water

is likely that billing adjustments may consumption adjustments on customer

result in reductions in recorded bills?

customer consumption « Are adjustments for leaks appropriate?
« A review of meter reading procedures What are the pertinent policies?

and the overall billing process has not

Unbilled, unmetered water use How can estimates for system operations
« Fire department usage not available — such as main flushing, tank cleaning
or fire-fighting — be improved?

What approvals would be needed to
install meters or improve water use
estimates for other uses, such as parks
and government buildings?

Apparent losses + How can you improve meter reading and

« Increase in uncaptured meter readings  billing?
or estimated water bills How do you start or improve a meter

« 14 percent of all accounts did not calibration program?
receive an actual meter reading + What are ways to identify stopped or
» 20-year old billing system slowed meters and service connections
« Meters not tested or calibrated that show as “inactive” on billing records?
» 200 meters changed out each year + How can you identify unauthorized or
e Field checks to confirm as-built unrecorded service taps or service lines?
drawings — not conducted very often  * How can you reduce water theft or
» Estimated 3 to 5 percent error in unauthorized use from hydrants and
calculating total number of connections ~ Meter tampering?
Real losses » What are some initial steps in a
» Distribution system was largely leak detection program?
installed in the 1970s and 1980s » How do you determine where to start

looking for leaks?

What are some ways to prevent storage
tank overflows?

How can you decrease response time for
checking on reported leaks?
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