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February 2, 2021 

Kentucky Water Resources Research Institute 
Donna McNeil, Research Engineer 

Ms. Linda C. Bridwell 
Executive Director 
Kentucky Public Service Commission 
P.O. Box 615, 211 Sower Blvd. 
Frankfort, KY 40602-0615 

RE: Case No. 2021-00050 
Request for Approval of Continuing Education Credits 

Dear Ms. Bridwell: 

The Kentucky Water Resources Research Institute (KWRRI) is respectfully requesting 
approval for 6 hours of continuing education credit for commissioners of water districts as 
referenced in 807 KAR 5:070 for the water audit training program. More specifically, approval 
is being requested to satisfy the annual training requirements of KRS 74.020(6). This module 
is based upon the AWWA M36 Water Audit software using the version 6 protocols released 
December 4, 2020. Additionally, the Kentucky Division of Compliance Assistance has approved 
this training program for certified drinking water operators through September 2022. 

The six-hour workshop includes regulatory background information, detailed instruction on 
the AWWA Water Audit tool, and the use of the free software for better management of their 
system. This includes the associated data needs, confidence levels, and extensive hands-on 
learning where participants complete an example audit as well as an audit of their system 
(data is provided by the utility prior to the workshop).  A three-hour workshop is included 
within the six-hour module that provides detailed information on changes from the AWWA 
Water Audit version 5 to the version 6 protocols. 

Participants will attend the training event in-person, prepare a preliminary water audit for 
their utility to the satisfaction of the instructors, and complete a post workshop survey. Our 
goal is to provide participants with hands-on experience and interaction with instructors in: 

• Understanding the need for analyzing water loss and financial impacts on the system.
• Knowledge of the difference between water loss and a water audit.
• Knowledge of the components contained in the water audit.
• Acknowledgement of who is responsible in their utility to collect and maintain the data

used in the water audit.
• Conducting a preliminary water audit of their utility.

This training module was conducted with staff at the Big Sandy Water District on December 
11, 2020, for which training approval is not being requested. However, KWRRI plans to 
schedule additional water audit events beginning in February 2021 with various utilities over 
the next two years. We are currently working with officials at the Martin County Water District 
and Estill County Water District to schedule events soon. Additional events are anticipated for 
Bath County Water District and Letcher County Water District. The workshops are being 
offered at no cost to the participants through financial support provided by USDA. 

http://www.research.uky.edu/kwrri
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Enclosed are the following materials in support of this application: 
 
1) The name and address of the application (included in this transmittal letter). 
2) The name and sponsor of the program and the subject matter covered by the program 

(included in this transmittal letter).  
3) A summary of the content of the program (training summary/timed agendas are 

attached for the six-hour and three-hour programs). 
4) Up to six hours of credit hours is requested for this program. 
5) The name and relevant qualifications and credentials of each instructor presenting the 

program: Dr. Scott Yost (credentials are attached). 
6) A copy of written materials given to attendees (class PowerPoint slides are attached). 

The material will be customized to each individual utility’s infrastructure. 
 
KWRRI anticipants submitting a sworn statement and copies of an additional written 
materials provided to water district commissioners to the Commission upon completion of 
each training event.  If you have any questions or require any further documentation, please 
do not hesitate to contact me. 
 
Sincerely, 
 
 
Donna McNeil, Research Engineer  
Kentucky Water Resources Research Institute 

http://www.research.uky.edu/kwrri
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AWWA FREE WATER AUDIT INSTRUCTION 
WORKSHOP AGENDA 

Date 

Location 
8:30 am – 3:30 pm 

FACILITATOR(S):  Dr. Scott Yost, Ms. Katie Emmett 
  Department of Civil Engineering and KY Water Resources Research Institute 

   
 

Time  Session 

8:30   Sign-in/Registration/Welcome (15 minutes) 

8:45 Session: Introduction Overview, Terms and Definitions 

9:00 Session: Conducting the Water Audit (part 1) 

10:00 Session: Example Walkthrough (Start Page and Worksheet)  

10:15 Break (15 minutes) 

10:30 Session: Conducting the Water Audit (part 2) 

11:45 Session: Completing your Utility’s Audit (beginning) 

12:00  Lunch Break on site (30 min) 

12:30   Session: Data grading and Completing your Utility’s Audit (completion) 

2:15 Break (15 minutes) 

2:30 Session: Results discussion and Practical Consideration 

3:20 Wrap-up and Survey 

3:30 Adjourn 
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AWWA FREE WATER AUDIT UPDATE TO 
VERSION  6 INSTRUCTION WORKSHOP AGENDA 

Date 

Location 
8:30 am – 11:45 am 

FACILITATOR(S):  Dr. Scott Yost, Ms. Katie Emmett 
  Department of Civil Engineering and KY Water Resources Research Institute 

   
 

Time  Session 

8:30   Sign-in/Registration/Welcome (10 minutes) 

8:40 Session: Overview, Summary of changes AWWA Water Audit V6 

9:00 Session: Software Updates, New Tabs and Review Utility’s Current Information  

9:30 Session: Interactive Data Grading walkthrough 

10:15 Break (15 minutes) 

10:30 Session: Interactive Data Grading walkthrough (continued), Results Discussion 

11:30 Session: Math for Water Audits and Other Resources 

11:45 Adjourn 

 



Scott Yost joined the faculty of the University of Kentucky in 1995 and serves as 
the Director of Undergraduate Studies and is an Associate Professor in Civil 
Engineering. He has been actively engaged in research, teaching, and consulting in 
civil and environmental engineering with numerous technical papers and reports 
published on various topics in this field. Dr. Yost has participated in several 
workshops in the past and has provided one-on-one consultations to individual 
utilities on topics ranging from water loss, water audits, and network modeling. 
 
Dr. Yost received his Bachelor of Science, Master of Science, and Ph.D. in Civil 
Engineering from the University of Michigan.  He also has a Bachelor of Arts in 
Mathematics from Asbury College in Wilmore, Kentucky. Additionally, he is a 
licensed Professional Engineer in Kentucky. 
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West LIberty Water Audit Workshop 1

AWWA Water Auditing: 
The Free Water Audit

January 18, 2020 (8:30am‐3:30pm)

by Scott Yost and Katie Emmett

Discussion 
Outline

 Summary of Changes to AWWA FWA v6

 Updated and New Tabs
 Worksheet

 Interactive Data Grading

 Blank Sheet

 Performance Indicators Tab Removed

 Interactive Data Grading Walkthrough

 Math for Water Audits 
 Straight Average

 Weighted Average

 Free Software and Other Resources

 Questions

2

1
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West LIberty Water Audit Workshop 2

Summary of 
Changes

AWWA FWA 
V6

• Interactive Data Grading to improve 
consistency, objectivity, transparency in data 
grade assignment for each input

• Blank sheet for user calculations / extras

• Fighterjet Dashboard 

• KPIs updated per AWWA 2020 Position

• KPIs shown on gauge against industry ranges

3

Updated and 
New Tabs

4
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West LIberty Water Audit Workshop 3

Worksheet Tab

Overview:

Worksheet

6

5
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West LIberty Water Audit Workshop 4

7

8

Words in blue are “input names” and are linked to a separate page in the 
audit that gives specific definitions and assistance for each input

7
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West LIberty Water Audit Workshop 5

9

10

The boxes containing an “n” are linked to a separate Notes Tab in the 
audit that allows you to leave comments about a specific input

9
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West LIberty Water Audit Workshop 6
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West LIberty Water Audit Workshop 7

13

Once data is entered in 
for Water Supplied, Error 
Adjustment boxes will 
appear for applicable 
categories

14

Use these buttons to 
toggle between percent 
and volume of water
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West LIberty Water Audit Workshop 8

15

Once data is entered in 
for Error Adjustment, a 
dropdown box will appear 
to select over‐ or under‐
registration 
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West LIberty Water Audit Workshop 9

17

Target losses for performance indicators can be input here and will 
be displayed on the Dashboard 

Interactive Data 
Grading Tab
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West LIberty Water Audit Workshop 10

19

The “Start Page” tab has guidance for Interactive Data Grading

20
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West LIberty Water Audit Workshop 11

21

The boxes containing a “g” are linked to a separate page in the audit for 
Interactive Data Grading
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West LIberty Water Audit Workshop 12

23

The calculated grade will appear here in orange on the Worksheet tab for 
all completed sections 

Dashboard Tab 
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West LIberty Water Audit Workshop 13

25

26

Dashboard 
Tab

25
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West LIberty Water Audit Workshop 14

27

Dashboard 
Tab

28

Dashboard 
Tab

27
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West LIberty Water Audit Workshop 15

29

Dashboard 
Tab

Blank Sheet Tab 

29
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West LIberty Water Audit Workshop 16

31

Blank 
Worksheet
Tab

NEW: Blank Sheet Tab for user calculations / extras

Removed 
Performance 
Indicators Tab 

31
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West LIberty Water Audit Workshop 17

33

Biggest 
Change

34

NO MORE PERCENT 
NON-REVENUE WATER

(UMAC + UUAC + SDHE + CMI + UC + Real Losses) 
Water Supplied

Non‐revenue water versus Volume of Water Supplied:

(UMAC + UUAC + Apparent Losses + Real Losses) 
Water Supplied

or

33
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West LIberty Water Audit Workshop 18

35

(UMAC + UUAC + SDHE + CMI + UC + Real Losses) 
Water Supplied

Interactive Data 
Grading 

Walkthrough

36

35

36



10/30/2020

West LIberty Water Audit Workshop 19

Click “g” to go to Interactive 
Data Grading
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West LIberty Water Audit Workshop 20

39WATERSTOWN  EXAMPLE
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West LIberty Water Audit Workshop 21

41

42WATERSTOWN  EXAMPLE
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West LIberty Water Audit Workshop 22
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43
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West LIberty Water Audit Workshop 23

45

No water imported so nothing 
to adjust, nor data to grade
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West LIberty Water Audit Workshop 24

47
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West LIberty Water Audit Workshop 25

49

50WATERSTOWN  EXAMPLE
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West LIberty Water Audit Workshop 26
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52



10/30/2020

West LIberty Water Audit Workshop 27

53WATERSTOWN  EXAMPLE
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West LIberty Water Audit Workshop 28

55

56WATERSTOWN  EXAMPLE

55

56



10/30/2020

West LIberty Water Audit Workshop 29
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West LIberty Water Audit Workshop 30

59WATERSTOWN  EXAMPLE
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West LIberty Water Audit Workshop 31

61

62WATERSTOWN  EXAMPLE
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West LIberty Water Audit Workshop 32

Default value nothing to 
adjust, use default data grade
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West LIberty Water Audit Workshop 33

65

Not using the default value, 
must grade the data…
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West LIberty Water Audit Workshop 34
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West LIberty Water Audit Workshop 35

70

69
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West LIberty Water Audit Workshop 36

71WATERSTOWN  EXAMPLE

71
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West LIberty Water Audit Workshop 37

73WATERSTOWN  EXAMPLE
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West LIberty Water Audit Workshop 38
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West LIberty Water Audit Workshop 39

77WATERSTOWN  EXAMPLE
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West LIberty Water Audit Workshop 40

79

80WATERSTOWN  EXAMPLE

79

80



10/30/2020

West LIberty Water Audit Workshop 41

Depends on your answer:
Yes:  assumes 10 ft
No: more information is needed

82
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West LIberty Water Audit Workshop 42

83
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West LIberty Water Audit Workshop 43

85

86WATERSTOWN  EXAMPLE
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West LIberty Water Audit Workshop 44

Remember to 
choose your units
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West LIberty Water Audit Workshop 45

89WATERSTOWN  EXAMPLE

Watch your units

89

90



10/30/2020

West LIberty Water Audit Workshop 46

91

92WATERSTOWN  EXAMPLE
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West LIberty Water Audit Workshop 47

WATERSTOWN  EXAMPLE

WaterstownResults
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93

94



10/30/2020

West LIberty Water Audit Workshop 48

95

96

Once all the inputs are added AND the data grading is complete, the 
Water Audit outputs a Water Audit Data Validity Tier Score, as well 
as priority areas for attention.

95
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West LIberty Water Audit Workshop 49

97

Math for Water 
Audits
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West LIberty Water Audit Workshop 50

Straight 
Average

 𝐴𝑣𝑒𝑟𝑎𝑔𝑒 ൌ  
்௘௥௠ ଵା்௘௥௠௦ଶା்௘௥௠ଷା⋯

ே௨௠௕௘௥ ௢௙ ்௘௥௠௦

 Example:
 Meter 1: 55 MG/Yr

 Meter 2: 30 MG/Yr

 Meter 3: 35 MG/Yr

 Term1 = 55, Term2 = 30, Term3 = 35

 𝐴𝑣𝑒𝑟𝑎𝑔𝑒 ൌ
ହହାଷ଴ାଷହ

ଷ
ൌ

ଵଶ଴

ଷ
ൌ 40 MG/Yr

99

Weighted 
Average

 𝑊𝑒𝑖𝑔ℎ𝑡𝑒𝑑 𝐴𝑣𝑒𝑟𝑎𝑔𝑒 ൌ
்௘௥௠ଵ∗ௐ௘௜௚௛௧ଵା்௘௥௠ଶ∗ௐ௘௜௚௛௧ଶା்௘௥௠ଷ∗ௐ௘௜௚௛௧ଷା⋯

ௐ௘௜௚௛௧ଵାௐ௘௜௚௛௧ଶାௐ௘௜௚௛௧ଷା⋯

 Example:
 Meter 1: $9.00/1000 gallons for 55 MG/Yr

 Meter 2: $7.00/1000 gallons for 30 MG/Yr

 Meter 3: $5.00/1000 gallons for 35 MG/Yr

 Term1 = 9.00, Term2 = 7.00, Term3 = 5.00

 Weight1 = 55, Weight2 = 30, Weight 3 = 35

 𝑊𝑒𝑖𝑔ℎ𝑡𝑒𝑑 𝐴𝑣𝑒𝑟𝑎𝑔𝑒 ൌ
ଽ.଴଴∗ହହା଻.଴଴∗ଷ଴ାହ.଴଴∗ଷହ

ହହାଷ଴ାଷହ
ൌ

଼଼଴

ଵଶ଴

= $7.33/1000 gallons

100
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100
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Free Software 
and Other 
Resources

101

M36 Audit 
Software 
(v 6.0)

 https://www.awwa.org/Resources‐
Tools/Resources/Water‐Loss‐Control

102

101

102
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West LIberty Water Audit Workshop 52

AWWA M36 
Manual

 4th Edition ($175 USD)

will be updated in the next 18 months

 3rd Edition (FREE)

 http://arco‐hvac.ir/wp‐
content/uploads/2018/04/
AWWA‐M36‐Water‐
Audits‐and‐Loss‐Control‐
Programs‐3rd‐Ed‐2009‐
1.pdf

103

Questions, 
Comments & 

Feedback

104

103

104
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