
rg_ University of . 

1K Kentucky. 

May3, 2019 

Ms. Gwen Pinson 
Executive Director 

Kentucky Water ResQurces Research Institute 
Steven J. Evans, Assistant Director 

Kentucky Public Service Commission 
P.O. Box 615, 211 Sower Blvd. 
Frankfort, KY 40602-0615 · 

RE: Application for Approval of Training Course for Continuing Education Credit 

Dear Ms. Pinson: 

RECEIVED 
MAY 0 3 2019 

PUBLIC SERViCE 
COMMISSION 

The Kentucky Water Resources Research Institute and has scheduled a training event at the 
Bath County Water District in Salt Lick, Kentucky on June 12, 2019. The training event 
includes material from the "Sustainable Management of Rural and Small Systems Workshop," 
which was developed by the US EPA and the USDA and focuses on ten key management areas 
for small drinking water and wastewater utilities. The training event also includes material 
from the "Introduction to Water Distribution Systems Modeling Workshop," which was 
developed by faculty and staff at the University of Kentucky. The.workshop is being offered 
at no cost to the participants through financial support provided by USDA. 

We have enclosed 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 agenda is attached)
4) The number of credit hours requested by the program: 6 
5) The name and relevant qualifications and credentials of each instructor presenting the 
program: Steven J. Evans and Steven W. Hoagland, resumes and curriculum vitae are 
attached. 
6) A copy of written materials given to attendees (class PowerPoint slides are attached) 

We respectfully request that the training be approved for 6 hours of continuing education 
credits as managementtraining for commissioners of water districts as referenced in 807 KAR 
5:070. Both the modeling workshop and sustainable management workshop have previously 
been approved by the PSC and DCA for training events held in 2017 and 2018. 

If you have any questions or require any further documentation, please do not hesitate to 
contact me. 

Sincerely, 

see blue~ 
233 Mining and Minerals B.uilding I 504 Rose Street I Lexington, KY 40506 I P: 859-257-1832 I www.uky.edu 
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Steven J. Evans, Assistant Director
Kentucky Water Resources Researc~ Institute 
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HYDRAULIC MODLELING AND SUSTAINABLE 

MANAGEMENT OF RURAL AND SMALL 

SYSTEMS WORKSHOP AGENDA 

June 12, 2019 

Bath County Water District, 21 Church St, Salt Lick, KY 40371 

8:30 am - 4:15 pm 

FACILITATOR(S): Steven Hoagland, Engineer, Kentucky Water Resources Research Institute; 
Steven Evans, Assistant Director, Kentucky Water Resources Research Institute 

Time 

8:30 

8:45 

9:45 

10:45 

11:00 

12:00 

Session 

Set Up/Sign-in/Registration (15 minutes) 

Session 1: Introduction to Water Distribution System Modeling (60 minutes) [Steven H.] 

• Definitions and Types of Models 

• Hydraulic Modeling- How Does It Work? 

• Summary of Model Applications, Development, and Limitations 

• Overview of Software 

Session 2: KYPIPE Small Utility Version- Hands-On Demo (60 minutes) [Steven H.] 

• Overview of User Interface and Model Setup 

• System Asset Management 

• Pipe Break Analysis 

• System Modifications 

• Running the Model 

• Analyzing Results and Generating Reports 

·Break (15 minutes) 

Session 3: Bath County Hydraulic Model (60 minutes) [Ste~en H.] 

• Bath County Model Exercises 

• Model Calibration 

• Model Applications 

• Software Installation Procedure 

Lunch 

Hydraulic Modeling a ad Sustaiaable: IVIanagemeat of Rural and Small Systems Workshop 



1:00 

1:10 

1:30 

2:20 

2:35 

3:25 

4:15 

Sustainable Management Workshop Objectives {10 minutes) [Steven H.] 

Session 4: Overview of Key Management Areas {20 minutes) [Steven E.] 

• Presentation of Key Management Areas 

• Group Discussion: Other Important Management Areas for Sustainability 

Session 5: Utility 'Self-Assessment' Exercise {50 minutes) [Steven H. I Steven E.] 

• Explain "Sustainable Management Self-Assessment" (5 minutes) 

• Participants Conduct Self~Assessment (15 minutes) 

• Explain Plotting of Results: achievements vs. priorities (5 minutes) 

• Participants Plot Results (10 minutes) 

• Table Discussion (Ei minutes) 

o What are your areas of focus (the orange and red areas)? 
I 

o Why are they an· area of focus? 

o What are the : commonalities and differences among table participants' 

achievements, priorities, and challenges? 

o How might your·perspective on these priorities change if you are an: 

• Operat~r 

• Manager 

• Board Member 

• Judge Executive 

Break (15 minutes) 

Session 6: Improving Outcomes {50 minutes) [Steven H., Steven E.] 

-• Tips from previous Improving Outcomes Exercises (5 minutes) 

• Each participant completes an improvement worksheet for one low achievement/high 

priority management area (25 minutes) 

• Discussion Questions: 

o What will constitute 'high achievement' in this management area and what are 

the causes of your achievement gaps? 

o What changes will the utility need to make to improve performance and who will 

need to be involved for these changes to take place? 

o How could you track your performance progress? 

o What will be the biggest challenges to performance improvement? 

• Participants share improvement worksheet results at their tables (20 minutes) 

Session 7: Creating an Action Plan {50 minutes) [Steven H., Steven E.] 

• Disf:uss Utility Management Improvement Plan 

• Complete a Sustainable Management Action Plan Worksheet 

Adjourn 

- ' -~,.~, .. -,:· ':::~-~~~,;-,~·-,, ' ' 

Hydraulic MoC:Ieling ancf SuStainable· Management of Rural and Small Systems Workshop : 

• '.t>, ·., =~:1f.,~. ~~ '•. '· )o, .,.', , • 



Steven J. Evans, Assistant Director 

Kentucky Water Resources Research Institute 
233 Mining and Mineral Resources Building 
University of Kentucky, Lexington, KY 40506-0107 

EDUCATION 
M.A. (Education), Georgetown College, 2004 
B.S. (Biology), University of Kentucky, 2001 

PROFESSIONAL EMPLOYMENT 

Telephone: 859-257-1299 
Fax: 859-323-1049 
Email: steve.evans@uky .ed u 

20 17 - Present: Assistant Director, Kentucky Water Resources Research Institute, Lexington, KY. 
2010-2017: Project Manager, Third Rock Consultants, Lexington, KY. 
2006-2017: Environmental Scientist, Third Rock Consultants, Lexington, KY. 
2005- 2006: Lab Director and Quality Assurance Director, EnviroData Group, Lexington, KY. 
2004-2005: Biology and Inorganic Chemistry Laboratory Section Manager, EnviroData 

Group, Lexington, KY. 
2002-2004: Lab Technician, EnviroData Group, Lexington, KY. 

RESEARCH INTERESTS 
Watershed management and planning, water quality monitoring and analysis, stonnwater 
management with emphasis on illicit discharge detection and identification and public 
involvement and low impact development, stakeholder involvement and education, geospatial 
mapping and analysis, and environmental permitting. 

PROFESSIONAL SERVICE ACTIVITIES 
2017-Present: Interagency Technical Advisory Committee on Groundwater, Chair 
2017-Present: Lexington Stonnwater Stakeholders Advisory Committee 
2017-Present: Watershed Water of Kentucky, Science Advisor 
2017-Present: Kentucky River Watershed Water, Board Member 
2018-Present: Friends of Cane Run, Vice President 
2018-Present: University of Kentucky MS4 Working Group 
2018: American Society of Civil Engineers- Kentucky Section: 2018 Infrastructure Report Card: 

Drinking Water Working Group 

PROFESSIONAL MEMBERSHIPS 
Kentucky Stormwater Association 
Kentucky Academy of Science 

PUBLICATIONS/PRESENTATIONS 
1. S. Evans. 2018. Water in Kentucky: How things are flowing at KWRRI. October 5, 2018. 

Kentucky Geological Survey Seminar Series. 
2. Curl, Douglas C. and Steven J. Evans. 2018. Kentucky Water Quality Report Cards: Interactive 

Mapping Tools and Grading Algorithms to Communicate Science to the General Public. 
Geological Society of America Abstracts with Programs. Vol. 50, No. 6 doi: 
1 0.1130/abs/20 18AM-319377 

3. Evans, S.J., M. McAlister. 2018. "The Clean Water Act." Kentucky Watershed Academy 
Watershed Coordinator Training Series: Module 1. Full day workshop developed for Kentucky 
Division of Water and U.S. EPA. Presented on August 16, ~018. 

1 



4. Ormsbee, L. and S.J. Evans. 2018. "Sustainable Management of Rural and Small Systems 
Workshop." Workshop held July 9, 2018 at Fountain Run Water Utility. Kentucky Water 
Resources Research Institute in cooperation with West Virginia University. 

5. Koyagi, E., S.J. Evans, and L. Ormsbee. 2018. Kentucky Water Resources Research Institute 
University of Kentucky Program Evaluation Report Fiscal Years 2011-2015. Office of External 
Research Water Resources Discipline U.S. Geological Survey. 118 p. 

6. Evans, S.J. and Ormsbee, L. 2018. "Kentucky Water Resources Research Institute Annual 
Technical Report FY 2017." U.S. Geological Survey 1 04B Research Program Final Report. 
121 p. 

7. Koyagi, E. and S.J.- Evans. 2018. "Kentucky Water Resources Annual Symposium 
Proceedings." Symposium held March 19, 2018 at Marriott Griffin Gate Resort, Lexington, KY 

8. Gilbert, L. and S.J. Evans. "Watershed Organizations of Kentucky." Poster. Produced for 
Kentucky Division of Water and U.S. EPA. 

9. Evans, S.J. 2018. "Communicating through Citizen Science: The Watershed Watch of 
Kentucky Experience." Invited speaker at Kentucky Geological Survey Annual Seminar 2019. 
Kentucky Geological Survey Core Library. 

10. McAlister, M and S.J. Evans. 2017. "Kentucky River Watersh.ed Watch: Summary of2017 
Sampling Results." Report produced by Kentucky Water Resources Research Institute. Funded 
by Kentucky River Authority. 

11. Ormsbee, L; S.J. Evans, and K. Peterson. 2017. "Watershed Supply Repmi: Beam-Suntory, 
Loretto, KY." Kentucky Water Resources Research Institute. Project Report for Beam-Suntory 
Maker's Mark Facility. 

12. Ormsbee, L; S.J. Evans, and L. Pacholik. 2017. "Watershed Sustainability Report: Beam
Suntory, Clermont, KY." Kentucky Water Resources Research Institute. Project Report for 
Beam-Suntory Jim Beam Facility. 

13. Evans, S. J. and J. Shelby. 2017. "Combined Water Quality I Quality Assurance Project Report 
for Cane Run Comprehensive Watershed Based Plan." Third Rock Consultants. Project 
Technical Repmi for Kentucky Division of Water. 

14. Evans, S. J.; J. Carey; D. Price; R. Walker; K. Miller; R. Lamey; L. Hicks; A. Rains. 2017. 
"Quality Assurance Project Plan: Lexington-Fayette Urban County Government Municipal 
Separate Storm Sewer System (MS4) Monitoring Plan." Third Rock Consultants. Prepared for 
Lexington-Fayette Urban County Government Division of Water Quality. Revision 2. 

15. Evans, S. J.; J. Carey; D. Price; R. Walker; R. Lamey; L. Hicks; A. Rains. 2017. "Quality 
Assurance Project Plan: Lexington-Fayette Urban County Government Watershed-Focused 
Monitoring Plan." Third Rock Consultants. Prepared for Lexington-Fayette Urban County 
Government Division of Water Quality. Revision 2. 

16. Olson, W.C. and S.J. Evans. 2016. "Severe Erosion Survey: Cane Run Watershed, Fayette and 
Scott County Kentucky." Third Rock Consultants. Project Technical Report for Kentucky 
Division of Water. 

17. Evans, S. J. and J. Shelby. 2016. Technical Memorandum on Illicit Discharge Detection and 
Elimination Chemical Fingerprint Library. Third Rock Consultants. Prepared for Lexington
Fayette Urban County Government Division of Water Quality. 

18. Evans, S.J. eta!. 2016. "Chestnut Creek Watershed Based Plan, Marshall County, KY." Third 
Rock Consultants. Project Report for Friends of Clarks River National Wildlife Refuge. US 
EPA Section 319(h) Grant No. C999486-1-12. 

19. Evans, S.J. and W.C. Olson. 2015. "Lexington-Fayette Urban County Government 2014 
Annual Monitoring Report, Lexington, Kentucky." Third Rock Consultants. Prepared for 
Lexington-Fayette Urban County Govermnent Division of Water Quality. 

20. Olson, W.C. and S.J: Evans. 2014. "North Elkhorn Creek Watershed Assessment, Lexington, 
Kentucky." Third Rock Consultants. Prepared for Lexington-Fayette Urban County 
Government Division of Water Quality. 
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Curriculum Vitae (Abridged) 

Steven W. Hoagland, EIT 
Phone: (859) 433-0475 
steven.hoagland2@gmail.com 

EDUCATION 

712 Vermillion Peak Pass 
Lexington, KY 40515 

MS University of Kentucky, Civil Engineering (20 16) 
Emphasis: Hydraulics, Water Resources Engineering 
Committee Members: Lindell Ormsbee,* PhD; Scott Yost, PhD; James Fox, PhD 
~~ . 

BS University of Kentucky, Civil Engineering (2014) 
Emphasis: Water Resources Engineering 
Undergraduate Research Advisors: Lindell Ormsbee, PhD; Scott Yost, PhD 

PROFESSIONAL EXPERIENCE 

Kentucky Water Resources Research Institute, Lexington, KY (Sep. 2018- Present) 
Civil Engineer 

• Responsible for planning, coordinating, and conducting training workshops for rural 
water and wastewater utilities in Kentucky's Appalachian region; and developing 
hydraulic models for rural water utilities and training utility employees on model use. 

• Revi~wed funding proposals for USGS 1 04b and 1 04g research grant programs. 
• Lead and participated in laboratory exercises to determine the variability and accuracy 

?ffield kits when testing for Phosphorus and Nitrogen concentrations. 

Tetra Tech, Inc., Lexington, KY (Jan. 2016- Sep. 2018) 
Civil Engineer 

• Responsible for balancing a multi-project workload, coordinating with co-workers and 
clients in other states, responding to clients in a timely manner, meeting deliverable 
deadlines, and delegating project work to engineering interns. 

• Project work includes civil site design, construction administration, hydrologic and 
hydraulic modeling, and municipal program management. 

Civil Site Design and Construction 
1. Blue Grass Airport, Lexington, KY 
2. West Hickman Wastewater Treatment 

Plant, Lexington, KY 
3. Wolf Run WWS Facility, Lexington, 

KY 

Municipal Program Management 
1. Blue Grass Airport, Environmental 

Management Program 
2. LFUCG, Municipal Separate Storm 

Sewer System (MS4) Program 

Hydrologic and Hydraulic Modeling 
1. City of Cape Coral, FL- Irrigation 
2. City of Gateway, FL- Irrigation 
3. City of Grand Rapids, MI- Storm 
4. City of Port St. Lucie, FL- Potable 
5. City of Tampa, FL - Combined Sewer 
6. Genoa-Osceola, MI- Sanitary Sewer 
7. GL W A, MI- Combined Sewer 
8. Miami-Dade County, Potable 
9. Miami Int'l Airport, FL- Potable 
10. Westover Air Reserve Base, MA 

Potable 



Curriculum Vitae (Abridged) 

PUBLICATIONS 

Journal Publications , 
1. Hoagland, S., Hernandez, E., and Ormsbee, L., "Hydraulic Model Database for Applied 

Water Distribution Systems Research," in preparation. 
2. Ormsbee, L., Peterson, K., and Hoagland, S., "Is It Time to Revise the Curve Number 

Method: Especially for Urban Applications?" in preparation. 

Conference Proceedings 
1. Hernandez, E. Hoagland, s.: and Ormsbee, L., "Water Distribution Database for 

Research Applications," Proceedings of World Environmental and Water Resources 
Congress, West Palm Beach, FL, May 22-26,2016, pp. 465-474. 

2. Hoagland, S., Schal, S. Ormsbee, L., and Bryson, S., "Classification of Water 
Distribution Systems for , Research Applications," Proceedings of World 
Environmental and Water Resources Congress, Austin, TX, May 17-21,2015, pp. 696-
702. 

Thesis 
1. Hoagland, S., "Transient-Based Risk Analysis of Water Distribution Systems," Civil 

Engineering Theses and Dissertations; University of· Kentucky, 2016. 
https://uknowledge.uky.edu/ce etds/39. 

Technical Reports 
1. "Monitoring of Post-Construction Stormwater Controls," Lexington-Fayette Urban 

County Government, June 2018. 
2. "WQV and RRV Analysis of Existing Stormwater Controls for the Hope Center 

Apattments at 1518 Versailles Road," Lexington-Fayette Urban County Government, 
August 2017. 

3. "Hydrologic I Hydraulic Analysis of Residential Detention Basin WH+6l+A1 at 109 
Hidden Woods Court," Lexington-Fayette Urban County Government, June 2017. 

PRESENTATIONS AND WORKSHOPS 

1. "Introduction to Water Distribution Systems Modeling Workshop," Mattin County 
Water District, Inez, Kentucky, March 5, 2019. 

2. "Erosion and Sediment Contt:ol Plan Preparation Workshop," Developers, Contractors, 
and Consultants, Lexington-Fayette Urban County Government MS4 Program, March 
20,2018. 

3. "Erosion and Sediment Control Plan Review Workshop," Municipal Staff and Fayette 
Construction Site Inspectors, Lexington-Fayette Urban County Government MS4 
Program, March 1, 2018. 

4. "Challenges and Perspective from an EIT," Water Professionals Student Chapter, 
University of Kentucky; November 30, 2017. 

5. "Classification of Water Distribution Systems for Research Applications," World 
Environmental and Water Resources Congress, Austin, TX, May 20, 2015. 
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Types of models - Iconic 

Iconic Models- scale models of a physical system 
constructed out of the same or alternative 
materials 

• 
. 

. 

. 

Types of models - Dimensional 

2 

5 

- . 
Workshop Outline . 

Introduction to Modeling 
- Whatlsamodel? 
-Types of models 

Water distribution modeling . 
- Howitworks 

-Applications 

- Mi.:Jmi-Dade &ample 

·- Model~lopment 

- Modeltimit.ltions 

oVerview of Software 
- k.'VPIPE,EPAl~Et B.!nlle-/.lnnovyze 

KYPIPE Small Utilities Version 
- Usvrlnt~rfaw 

- Batk&lQijOdMapl 

- As!.E't Mana,ement Dati 

- PipeBreakAnalysls 

- AddingValvesandHydranl5 

- AddingPipt"sandNodes 

- GeneratingaRowAn.llysis 

- Saving R~pDrts and M.Jps 

Your Model 
- GetbmiliariMthmodel 

Model CalibratJoti 

Other Applications 
Software Installation 

Types of models - Dimensional 

Dimensional Models- a physical model of a real 
system whose results can be translated back to 
the real system using "dimensional analysis" 

Types of models -Analog 

Nevv England '.:Y'a"!~';;:o~-~_rks Associat:ion 

HYDRAULIC ANALYSIS 
OF V\o'ATER DISTRIBUTION SYSTEMS 

BY MEANS OF 
A!'f ELECTRIC NETWORK ANALYZER...• 

7'h<o Trll<fr<aulic.l"robl<t~n. Ia t.be deodiP> of- -at.o.- d.lolrlbuUoo:> ,.ywte.n• 
...tnf-•<>1.11 to en.unc ~--. I!.._ t>_..y 1.o -t-t th• .n-or 

the pi~ by u1al. aad check !.hem by ... u ..... une: u.e - cbo,_ d..., 1.o 
do<DcaU<> az>d On. dn.f<a. For -. P,ve.>:> _.tea>, _...... <:rlUcal polnl.e -w 
•D>CI"'V'& d\U"I.n,s U... ...-,..at -b.Jch It ap- ~bl. t.o lz>v-Usate t.bo 
p~n: _b.,., dnt.wi~:~c bot.b doa>-Uc aad ftno no ... Eaeh of t~ e>1Ueal 
poic.l.e -w b ... - lte -lnhnu.., alJC>Wablo ~ dat.e ..... IDed 1>7 th., h<~lcbt 
of tho bulldto-ln tb• .U..lrl<>t, lf l.hc .... ua p-~ U AJ<ood,...., Ia,.... e:dlollniJ 
117'0'le1:1>.0 .,...,b <>riUeal poi.at ..-!U hava Ita aUowa.ble p~p uuder t.ba 
-c....t. IO<>di.DQ" oondlllo..., for that point. J( tb., -Uo -re Ia aol fixod,..,. 
for...., •ndnoly .,.,_ ,.yorten~, U may""" d<1~nnt.a-t by oooud.d.,rt..aloi.atly tbo 

n:Diaaible u <> lu~nbiz> \ern. and the ID&Jdn>tnn ...,... 
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- . 
What is a model? · 

• A model is a 
simplified 
representation of 
something real 

There are many 
different types of 
models 

Types of models- Dimensional 
' 

Dimensional Models- a physical model of a real 
system whose results can be translated back to 
the real system using "dimensional analysis" 

Types of models -Analog 

·~ §:' :~-~ 
~ 

l:; r~ ,,_ ~~~,.... .:. L:, 
•$1'-4~ ~5-~ 

diFK!iM , fl-. 

lii:Pboll• ~ •a-• ...,. n.c-
Fro. 2.-. Flal!rr 'Ex.u.sPLE. 

From~. on-r.. 'b)" CoW~ aDd Jooc.. 19M. 

1 



· Types of models- Analog 

10 

13 

16 

Types of models- Conceptual 

Model Selection I Development 

"The fqrmulat!on of the 
problem is often more 
essential than its solution." 
-Albert Einstein 

Real World 
'_ ~olution 

Types of models -Analog 

n.L .......... ..-ol .... M<I __ ,_ 

~-· ..,.,., i::'::!'Z:: ::::.":.:.:::::!!.'"!~:::,-::«~ ..... -~- i 

11 

Types of models- Mathematical 

I 

• A mathematical model is a description of a 

14 

system using mathematical concepts which 
tradjtion~lly contain: 
-Governing Equations AQ +AS+ AC = a 

- As~umptions and Constraints 

-Other equations 
• Defining 

• Constitutive 

What type of model are we developing? 

17 

Iconic: 

Dimensional 

Analog 

Conceptu~l· 

Mathe~atical 

6/12/2019 
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Types of models - Conceptual 

A conceptual model is a representation of a 
system, made of the composition of concepts 
which are used to help people know, 
understand, or simulate a subject the model 
represents. 

! ~ 
. + ) Cows 111 Fecal 

Stream ) \ Loads 1 
_/-~:;.-?" 

Model Selection I Development 

"Every solution to 
every problem is 
simple. lt'sthe" 
distance between the 
two where the 
mystery lies." 
- Derek Landy 

-Real Wortd. 1--•-~_"'"-'-'"-""-"'"--i 
Solut!on 

What's the models purpose? 

• A model can help us answer these questions: 
- How does our system currently operate? 

• PressuresandFiows 
• El.tendedperlodsimu!atlon 
• WatetQuality 
•Transients 

- How will our system respond under different conditions?· 
• Futuredem.mds/addlngcustomers 
• Operationalchanges 
• lnffilstructure upgrades or failures 

18 
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· Water Distributi"ori System (WDS) 

19 

Modeling- How does it work? 

Steady-State Model 
-The most basic form of WDS modeling is called 

steady-state modeling, which gives us a glimpse of 
system pressures and flow rates at a specific 
moment in time 

-Think snap-shot of your system 

-Example: 
• 8:00am on Monday morning 

WDS Modeling- How does it work? 

Tanks and Reservoirs are called Fixed Grade Nodes 
(FGN) because their grades are fixed or unchanged 
during the simulation 

Main Difference ~tween tauks and 
reseJVOfrs Is that r~n~.s. hdVefmit.-•JoJum,~ 
andr~l!rwir~hovelnfiuit.:-wlurnl! 

22 

-Reservoir. Inputs 
Elevation 
Grade(ordepthl 

Y Tanklnputs 

· WDS Modeling- How does it work? 

I
--------~~~~:~"'"'"''"'.' 

,~~~:-·-1 
flev~tron • • MSl 
(r1ommean 
S('Jft'Vel) 

25 

I 

WDS Modeling- How does it work? 

20 

Each system component is represented by a 
node (point), or a link (line that connects to 

points) T Tank 

Junctk>n Node t r 
' tipe 

J Pump I Pump Station 

Reservoir 

WDS Modeling- How does it work? 

• Pumps "pushn the water from a low energy state 
(typically low elevation) to a high energy state 

23 

Pump Inputs 
Ele~~atfon 

Operational Data 

WDS Modeling- How does it work? 

26 
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vyos Modeling- How does it work? · 

21 

Nodes and pipes have X/Y coordinates 

Elevation data is assig~ed to each node v f.lev.849ft 

·~~·r t~~· 
Elev. 828:: . Elev. 833ft 

Elev. 826ft 

Elev.830ft 

WDS Modeling- How does it work? 

24 

Customer demand and significant elevation changes 
are represented at junction nodes 

iS- iS- ! Junction Input> 

~ ' t ""'""''" lilliil ~""' \ Demand Data 

,.::;::1··~1 ;:,;;::;~,~'''" 
permlnute 
IResldentL!IJ lOOgaUons 

Junction NJ---<._. Z~i:eo~""'" 

WDS Modeling- How does it work? ' 

• Pipes are links that connect two nodes 

• All pipes are links, but not all links are pipes 

Pipe Inputs I 
StartNode/EndNode(auto} 

""""1'"'""'"''"''1 1 Diameter j
1 Roughness ~Pipe '""'''"'"-"' J -· 

27 
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WDS Modeling- How does it work? 

28 

31 

34 

When you run the model, flow and energy are 
calculated in each junction node·and pipe 

l"" 
lO"'"',. .... \~30'""' 

,.~;~;fr,.~ 
~ 

'"~;jl m;,., -....... I*)"" 

"" 

Fire Flow Applications 

Using a model can help answer 
questions related to fire flow like: 
- Are there areas of the system that 

are not able to sustain adequate 
fire flow? 

- How does the rest of the system 
respond to fire flows? low 
pressures? Loss of service? 

- How does sustained fire flow affect 
tank levels and pump operations? t 

Potential Model Uses · 

Static hydraulic analyses 
- Flows and pressures in the system 
-Fire flow tests 
- Valve dosure 

Dynamic hydraulic analyses 
- Tank turnover 
- Pump operations 
- Emergency response 

Water Quality analyses 
-Age analysis 
- Chlorine residual analysis 
-Tracer analysis 

Real Time Analysis 
- Real Time Operations 
- Emergency Response 

WDS Modeling- How does it work? 

29 

32 

35 

' Remember, this analysis Is for a snap-shot in time. So 
maybe later in the day your pump turns off and your 

system op~rations ~hange ... 

1
.~ 

!l)£1>111 luor,.. 
• ... l!(~ • 

: ·~ 1,.,:-- '"l .... 
,._. ;;:,--.-;;;""~---. 

...; &Jr~ 

Operational "What ifs" 

! 
Models can help answer 
hypothetical questions such as: 
- How does the s..,stem respond If there is a 

fal!ure? 

- How does the sy..tem respond!( there Is a 
20%increaseinsystemdemand1 

- How does the system respond if the pump 
fails? I 

- Howshou'ld the system be operated if the 
watergetscont.uninated? 

- How would staff respond it Joe CG!Is and 
t~Hs me h,e has no water pressure? 

' I 

Miami-Dade Example 

~~~g~:~~iP.~~~ID,liig!ll: 
::'~':..'=..~~~.':.,"':' .. :;;::.::_--:!,o:::..,"!'.';:-8--

6/12/2019 

· What's the use? · 

30 

33 

36 

Planning Scenarios 

Models can be used to 
develop short term and long 
term plans such as: · 
-Capital Improvement Plans 

- New developments I customer 
demands 

- Implementation p!.:ms for new 
technologies 

•ControiS>,-sums 

Miami-Dade Example 

Miami· Dade Water and 
Sewer District 

WaterTreatmentPiants 
- 3luge 

- 100""':u""PPiv...,lls 

314 MGD Produced • 

432,000retai!custome('j 

1Swholesa!ecustomers 

8,200milesofpipe 

4 



37 38 

Miami-Dade Example 

40 41 

.:~&~ 
1: . IT ~ I 

• I ., • '" 

43 44 

Developed a 
testing plan 
-Meters 
- Rernot~ 

pressure 
recorder.. 

Miami-Dade Example 

lotr.c(h;:'.n) 

----""'-<~ =.:~';~=-=·=~~~;":'.,~ ....... ~~'!.·-~ 

"'"":"'-··-

:~ 
. .. " .. 
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, Miami-Dade Example 

Field Testing and Data Collection 
---;- ~~-~~~ 

~~ "b'"__ '~t '~i~-
C.a .....__r.:tp;JW~ 
~ ~:::.~~~ -r l.CJI' ..... -""" .. 

... - ~..-Q..o ~~, .... """"'"""'-'" 

·;--.-.-;;:;&- ·;--~--~ ~---.-- .---. 
-1-U·lll~-... ~~<&::tll 1•.-.!;~) 

39 

42 

Miami-Dade Example 

Model Calibration and Validation 

45 
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Miami-Dade Example Miami-Dade Example · Benefits of Model Development 

Projected Water 
. ' 

• Mapped Database of System 

• Identification of Data Errors 

• Identification of Inefficient Operations 

• Identification of Closed Valves 

• Identification of Leaking Pipes 

46 47 48 

Model Development Model Development Model Development 

49 50 51 

Model Development Model Development Model Development 

52 53 54 
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Model Development 

·55 

Model Development 

c::J 
[,~:.l [-=:] ' 

58 

61 

-
0 

Model Development 

C=4.73 Q L0·54 

H 
1 

o.s4 D 2.63 

, , .. 
Model Development : 

56 

Model Development 

Q . ' 

59 

. Model Development 

62 

c::J 
c;;:] r=-1 
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Model Development · 
! • . ' 

57 

. . 
Model 8evelopment · 

60 

Model Development ' · 

63 
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' Model Limitations · 

"All models are wrong, but some are useful." 
- George Edward Pelham Box 

67 

· ·. Modeling Software ' 

EPANET 
htlp~:tt.w.w.eo~ ,c-ov/wa\eN~e~rth/eoaoet 

Bentley Systems 
hnM:IN.ww.bMtley.c.omlrm 

lnnovyze 
htTp~·lf..w.rw.ini1QI!I.7r.rom/~n-us 

KYPIPE 

70 

. ~ . . -
Model Development 

' ' 

65 

68 

: EPANET ' . 

71 

EPA NET 

- Developed by the Environmental Protection Agency {19 .. ) 

- Many of the commercial software companies use the 
EPANET engine 

-Pros 
• Free to do1.vn!oad at http~:l/www.ep.l.govfwatcr-resear~h/ep.-met 

• Freewaterqua!ltymodeUngextenslons 

• Able to modify source code 

-Cons 
• No1JiodeUngsupport 

• Graphical!nterfacenotuserfriendly 

• Notasmany'bellsalldwhlstles~ 

6/12/2019 

1 - .. - • - -~ .. ~ 

66 

69 

72 

Model Limitations · : 

No magic! 

lnnovyze & Bentley Systems 

ESRI(GIS) Integrated 

More "bells and whistles" 

-Data sets 
- Scenario planning 

- User interface 

Expensive licenses 

These companies typically compete for the largest 
municipal clients 

8 



, KYPIPE 

Developed at the University of Kentucky 

Used to teach engineering students at UK 

· • Commercial business 

73 

76 

79 

Large systems typically move away from KYPIPE, but 
it is perfect for sma\J utilities 

Affordable licenses (option for 1-time fee) 

Agreement with UK/ KWRRI far FREE Graphical Flaw 
Madel (GFM) and Small Utilities Version (SUV) 

Program Command Bar 

74 

77 

80 

KYPIPE 
Small Utilities Version 

(SUV) 

f~ .. Uniwersitr.of 
:lfS,; KentuckY. 

Map Function Menu 

6/12/2019 

~~.:;.1..;..;~ File andPra~ram Options. ~ffl~ 

~j Map Setting Options 

iQ(). 
ttl~ Fu~~~on !!J Menu 

~ 

75 

78 

i-i 
.. -~....,-•"'·· .. 

81 

Map 
Window 

ill 
-~1 

Pipe and 
Node Data 

Menu 

.. ~.._.._...,......,.,~ 
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103 

106 

n~eseresultsc.ana~be 

\'iewed from the Mlp menu. In 
orderto•tumon"ap.lrtitular 
~tofdata,firstgototlleMap 

SdtlncsTabandt~nc!ickon 

theUbelstlb. 

101 

• 

104 

107 
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112 

115 
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: NOTES . ' 

110 

113 

116 

~~·I 

Ol.-erthepipeyouv.'3nl 
brea\andthencllck 
therithtbultonontJ:le 

I 

I 

111 

114 

~..:..--~-----· 

,;;;. .. 

•~o-::.· ..... 
~ ":-:t"'.•!<• 

117 
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ElementS of a Pipe Break Report 

1. File name of the network 

2. Date that the analysis was performed 
3. Name of the pipe that contains the source of the contaminant (this 

is defined by where the, user clicked to insert the point intrusion) 

4. List of valve that must be turned off in order to isolate the pipe 
break 

5. list of hydrants that are in the isolated region 
6. Name and elevation of the lowest hydrant in the contaminated area 

(for use in Hushing) 

7. list of the lengths of all of the types of pipes within the 
contaminated region: categorized by diameter 

118 

. ·~--------,------.{ 
__ -.-·--::--<...~~-~ 

121 

124 

119 

122 

Note: · 

1. Once you place a valve or hydrant, you can 
move it by clicking and dragging it to the 
desired location. 

2. The valve or hydrant can be deleted by 
clicking it to select it and then hitting the 
delete ["Del"] button. The delete button is 
right above the "On" button used to denote 
whether the valve is on (open) or off (closed). 

125 

6/12/2019 

< • . . 
. Add Valves and Hydrants to the Network 

1. From the Network Map screen, click on a 
pipe in the location where a valve or hydrant 
should be. 

2. In the Pipe Information panel on the right, 
click on the Insert ["lnsrt"] button. 

3. In the menu that pops up, select "On/Off 
Valve" to insert a valve or "Hydrant" to insert 
a hydrant. 

120 

123 

126 
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139 
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142 

. . ~ . . 

: Elements of a Flow Analysis Repolt , 

1. File name of the network 
2. Regulatory valve data and properties 

3. Pipeline data and properties 

4. Node data and properties 
5. Regulatory valve flow analysis results (upstream and 

downstream pressure and through flowrate) 
6. Pipeline Flow analysis (flowrates) 
7. Node flow analysis results (e:xternal demand, hydraulic 

grade, pressure head and node pressure in psi) 

8. Summary of system inflows and outflows 

137 

NOTES 

140 

_ .......... ;;..:---

143 
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................. w ......... 

138 

Printing/Saving the Analysis 
Report 

'The analysfs report c:an be printed in hard 
,co·py form,.saved as a PO~, BMP,; or JPG 
me. or added to· a presentation as text 

tj iJ' UniV1!rsityof 
' 1!C KentuckY. 

141 
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Printing/Saving the Analysis Image 

149 

152 

The analysis image-can be printed in hard copy form 
or saved ·as an image file, either as a BMP, PDF, Or' 

JPG 

f& Unn~rsity~f 
.no. Kentucky 

_-...,, .. _.. ___ ...... ---·-...;:....._.,. __ ....... 
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154 

157 

· Calibration ~ Starting Point. · 

No magic! 

160 

155 

' Your Model 

158 

161 

Open the model file for your utility and try the 
following exercises: 
-Turn off/on intermediate nodes, valves, hydrants 
- Load background images I internet maps 
- Zoom in/out; find your house 
- Run an analysis and view the results 

• Displaypr~$urelabe1s 
• Oispiaypressurer~ultstJslngcoloremphasis 

- Change the boundary conditions (e.g., tank levels) and see 
how the pressures and flows change 

- Close a valve in the middle of downtown and see how the 
pressures and news change 

- Add new node I pipe or move existing nodes 
• MayneedtohitCTRL·Ftoturn oHHFixedMode" 

Calibration /Validation 

6/12/2019 
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159 

. Water Distribution System Mpdel 

162 

18 



Types of Calibration 

• Macro Level vs. Micro Level 

• Steady State vs. Extended Period 

• Manual vs. Automated 

163 

General Suggestions 

Use Bourdon Gage with 1 psi increments 

Use pressure snubbers 

Make visual survey of test area 

Consider safety issues 

Use cell phones for coordination 

166 

Sensitivity Analysis 

• Test various model parameters to assess 
impact on calibration data: 
-pipe roughness 

-pumps 

-tanks 

-demands 

Efforts should be focused on those parameters 
that have greatest impact 

169 

. ' 

Collect Calibration Data 

• Fire Flow Tests 

Telemetry Data 
-Tank levels over time 

164 

-Pressures over time 

Water Quality Data 
-Fluoride Concentration 

t 

llQ 
~ 

'" II 

EiQ 

Run Model and Check Results 

Steady State Analysis 
-Check fire flow results 
-Pressure (5-10%) of relative pressure gradient 

Extended Period Analyses 
-Check tank level predictions 
-Trajectories (S residuals< 5%) 

• Water Quality Analyses 
-Check travel times 
-Travel times(< 5-10%) 

167 

Run Model and Check Results 

Steady State Analysis 
-Adjust pipe roughness, pump heads 

Extended Period Analyses 
-Adjust demands, pump curves 

Water Quality Analyses 

170 

-Check for partially closed valves, effective pipe 
diameters 

6/12/2019 

Collect Calibration Data 

~);~r~:~. 
~-~ . :~ ... _:,~~ 

where: D.li!!<h~V (~sl).'t:iiKPm) 

165 

168 

171 

Steady State 
Marco Level Calibration 

If observed and predict results are significantly 
different(> 20%) examine: 
-data collection errors 

-closed or partially closed valves 

-inaccurate pumps or PRVs 

-incorrect pipe dim~nsions 

-Incorrect network geometry 

-incorrect pressure zone boundaries 

Additional Resources 

19 



water 'oistribuilon 

Slr'stem Operati<?ns 
1#G +SF- f' ·'·h#W#Cah-15· + 

www.uky.edu/WDST/ 

172 
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Water Quality Analysis 

KYPIPE provides a powerful interface to the EPANET 
program to perform water quality simulations on ari 
existing hydraulic model. 

• Through this EPANET interface it is possible to: 
- Calculate chemical concentrations (e.g. chlorine) 

- Calculate water age (residence time) 

-Trace a chemical from a source 

181 

Calculating Chemical Concentrations 

View the maximum 

'l~ \._ 'e 
chemical concentrations 
at each node. 

~ 

i~~~-~: 

' J•.!l -

Click on any node to view 
the concentration time 
series data. 

184 

' Residence Time Calculations 

187 

ITkl! _-: ·¢. _,__-_] 

Click on storage tank 
and view time series 
plot to show the age 
of water in the tank 
at a given time. -------1 

~- --~~-

. . 

· Calculating Chemical Concentrations 

"'WQ Simu!atrans are performed over an extended period 
of time, therefore ensure your system Is set up for an EPS 
priortotheWQanalysis 

1) Click the tab .,Other Data" 
2} Click the tab "Quality" 
3) Select which quality parameter you would like to calculate 
4) Fill in the required parameter tables 

182 

: Calculating Chemical Concentr.ation·~ 

185 

Create contours showing 
the chemical 
concentrations in your 
system at various time 
steps. 

Tracer Analysis · . 

r::!~~~~~~f~··~--~~· 

r.:J§~~¢~3 
·~~~.~~~~~ 
.~·~c-~: .~-~~ 1) Se!ect"'Traceasthe 
___.....,Dib Water Quality 
~~,_. Parameter 

188 

2) Fill in required 
parameter tables and 
initial conditions 

6/12/2019 

' . " . . 
· Calculating Chemical Concentrations ' 
' ' 

""' ~~---~.' 
.~Ii I 

~i H • 

,:j -
L! - . 
~- _.,. 

5) Click .,Generate Tabulated Results" 
6) Click "Run and Exit" 

183 

Residence Time Calculations 

186 

Click on any 
node in the 

189 

Select "Age'' in the 
Quality Parameter 
box. Input source 
data and initial 
conditions. 

Trac~r Analysis . 

i'· 

\a~~ .. 
[21·_:::_j 

View the percent contribution r·· .. ~ 
[~ 
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1 

Wori<Smop Participants . . 
" ' -· - . 
• This workshop will focus on management issues but will 

likely involve a range of participants: 
• Operators 

• Managers 

• Decision makers 
•CityOff.cla!s 

•Mayofl 
• Citycounellmembers 

• Utt:itvbo1rdmembers 

• CwntvOftlclals 
• Judg;s 
• Membcnofthe(ascalcourt 

4 

7 

·· Common Ch~llenges, for Utilities . . 
- ~ ' . 

• Aging infrastructure that needs more intensive repair and 
replacement. 

· • Continuing regulatory changes, including the need to often 
balance priorities among multiple compliance endpoints. 

• Workforce challenges, including an aging workforce and 
difficulties in recruiting and retaining qualified staff .. 

• Uncertainties about fu_ture funding opportunities. 

• Competing local priorities and a dwindling resource base in 
' many small communities. 

• Uninformed or disengaged board members. 

I 

2 

5 

8 

•Welcome , 

• Purpose of ~orkshop 
• Introduction of Team Members 

• Participant 1
1
ntroductions- Name, Community, Role 

• Workshop ~aterials 

• Meeting logistics 

• Meeting Agenda 

Perform Self Assessment Exercise 

Discuss Tips for Improving Outcomes 

lmproving:Outcomes Exercise 

Lunch 

Creating ar Action Plan Exercise 

Tools, Guides and other Resources 

Next Steps 

6/12/2019 

" " 

· Managemel'lt ~rocess •. 

• Phase I 
• Regional workshops 

• Explain 10 basic management areas 
• Perform general utility assessments 
• Identify possible goals and strategies 

·Phase 11 
• Individual utility workshops 

• Involve operators, managers, and decision makers 
• Develop feasible goals and strategies 

• Provide technical resources to help support 
implementation 

1--~--------~~· 
3 

. Publlc Expectations 
. ' 

6 

-.Manalierlal_._:cr.:"..,...~""~~...,_, 

Financial 
liiiiiiiiiiiillll•·¥i~A«<wrtlrri,Ft:mni~l~~s· 

9 
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•Strategic Business Planning 

• Knowledge Management 

• Measurement 

•Continual Improvement Management 

10 

13 

. . .. 
11ile Ten Key Manag,emet"it Areas. 
-2 - "'"' • - ·..:...~ 

Water Resource 
Adequacy 
PraductQualJty 

Customer 
Satisfaction 
Community 
Su.stainabihty& 
Economic 
Development 
Employee and 
Leadership 
Development 

Financial Viability 

Operational 
Optimization
Energy and Water 
Efficiency 

~ 8. Infrastructure 
~ Stability 
A. 9. Operational 
V Resiliency 

· 10. Stakeholder 
~ Understanding and 
~ Support 

I 

:&;: 'flro@t:Jct Q~~lity : ; t ~ 
• Produces potable water or treated effluent, along 

with process residuals that are: 

16 

• In full compliance with regulatory and reliability 
requirements. 

• Consistent with customer, public health, and 
ecological needs. 

• Supportive of local economic development and 
business needs and opportunities. 

~-(.! I. I j. 
-'• t ' ·. ' 

11 

1ne Weii-Managedl Utilill&' 
:"' • n• : 

• Ten Management Areas are framed as outcomes. 

• They serve as building blocks for utility performance 
improvement: 

• Where to focus. 
• What to strive for. 

• Most water and wastewater utilities pay attention to 
each of these areas and likely perform well in at least 
some of them. 

• They can be used to fit into, draw on, and support 
asset management, long-term business planning, 
continual improvement management systems. 

14 

~. Cust<Jme/:Sati~a.otioR. •. 
. . ' 

• Helps customers understand the value of water and 
their local utility. 

• Knows what their customers expect in terms of service, 
water quality, and rates. 

• Has developed a way to gather feedback from their 
customers, review the feedback, and then act on it. 

• Sets goals. to meet these expectations. 

• Is able to respond to emergency conditions in a timely 
and efficient manner. 

17 
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• ~ • ... II' ~ • 

1, Water ~apq,¢lll'f A:de~uacy 
~,., " . ;- -;,,;. -

• Ensures water availability consistent with current 
and future customer needs through: 

• long-term resource supply and demand analysis 
• Conservation 
• Public education 

• Understands the utility role in water availability. 

• Manages operations to provide for lang-term 
aquifer and surface water sustalnability and 
replenishment. 

15 

• Is actively engaged in the local community. 
• Is aware of or actively engaged in discussions of 

community and economic development 
• Is aware of local business needs and opportunities 

for new residential or business customers 

• Aligns Utility goals to be attentive to the impacts that 
utility decisions will have on current and future 
community and watershed health. 

• Aligns Utility goals to promote community economic 
vitality and overall improvement. 

18 
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• Recruits and retains a workforce that is 
. competent, motivated, adaptive, and is 
•concerned about safety. 
• EstabHsh~s a participatory, collaborative I 
orgamzat1on. 

• Ensures employee institutional knowledge 
is retained and improved on over time. 

• Creates opportunities for professional and 
leadership development. 

19 

• Understands the condition and cost of each 
system component. 

• Plans for system component repair, 
replacement, and enhancement over the 
long-term at the lowest possible cost. 

• Coordinates asset repair, rehabiHtation, and 
replacement within the community to 
minimize disruptions and other negative 
consequences. 

22 

25 

6. Financial Wiab!fltrv · 
"- . ~ . ._, 

• Understandsthefullllfe-cyclecostsoftheutilityandesl.i!bllshesandmaintalnsan 
effective b~lance between: 

• longtermdep! 
•Msetwluesl 
• Operatlonsa~dm.linterumcQCxpenditures 
• OperJt!ngrevenues 

• Est;blishes predidab!e rilles co11sMent with community expKtatlons and 
aw.>pr.!bllity-adequateto: 

20 

•Provldeforreserves. 
• Addrcssmairlte/lan~;eneeds. 
•Pianandlrwestforfutureneccl$. 
• Malntalnsupfortfrombondratlngag~ndes 

------,~-11 

• Ensures utility leadership and staff work together to 
anticipate anCf avoid problems. 

• Identifies threats to the system (legal, financial, non-

~~~~~aa~~·s;~xi~~"crg~~~~fi~~~frh~~~~di:y, and 
vulnerability assessment. 

• Establishes acceptable risk levels that support system 
reliability goals. 

• Identifies how to manage risks and how to implement 

:~p~~~~~~~Jse~~~r~~~~~~~~p~n~:~~~orf.ing and using 

23 

.. 
Getting Started (T<!b 2) : 

' . . . . 
• St;::p 1: P./•.TE ~ ou1 ~'{3-tt::rn'~ I<:•'J!:Jl rA :.r.hl'C.'oJC·rn~nt 

{pr<;c.tl(f' ;;1·1d p·~rf,:lri\"i<J"'~U~) fiJf eCJ~·" :ncmageme:n ¥1~:1 

• Step 2: RANK th~ importance of eJch area 

• Sl.;:;.l :-t f.iLQ- in~~ ·,::.t!ll~ 

• Step 4: lde~tify area of focus 

26 
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7. Qper:ati0R<li Opotimization . 

• Understands the operational performance factors (e.g., 
reliability of service~ pressure, DBPs, overflows). 

• Ensure ongoing, timely, cost-effective, and reliable 
performance improvements in all facets of operations (i.e., 
continual improvement culture). 

• Minimize resource use, loss, and impacts from day-to-day 
operations (e.g., energy and chemical use, water Joss). 

• Maintain awareness of ,information and operational 
technology developments to anticipate and support timely 
adoption of improvements. 

I 
21 

iO. S~8kebolder ' ·. ~ 
. Under:standimg &~upp~rt .~. 
• Actively involves stakeholders in the decisions that will affect 

them: 
• By providing for a structure or protocol to engage stakeholders 
• By seeking to understanding stakeholder needs and Interests 
• By promotlng the value of dean and safe water 

• Creates understanding and support from oversight bodies, 
community and wnter-;hed interests, and regulatory bodies: 

• Service levels · 
•Ratestructures 
• Operating budgets 
• Capital improvement programs 
• Rlskmanagementdecisions -

24 

27 
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areaoneattime: 
1} Review the definition 
ofthe management area. 
2) Rate the achievement 
level of the area. 
3} Rate the priority level 
of the area. 

28 

SfEPS )l! & 2: Rating lS.eli!ievement anGl • 
H<;Jnking Priori\¥ · 

}~W·As><l$.\'IUetJt eq:if.amtra!lo!IJ .: • 

Take ei:Jch management 
area one at time: 
ll Review the definition 
of the management area. 
2) Rate the achievement 
Jevelofthearea. 
3) Rate the priority level 
of the area. 

31 

- --- ---,... :::.::::-_ 

'i H-~<---=--~= -+-'--t--::-'-1 
I I~~--«~. -+'-__,., ..... .o....~ 

34 

o Select Good If your s~em has 
effective, standardized, and accepted 
practices in place. It either usually or 
consistent!~ achieves goals- capacity 
~t~~~rag~ve1o~~~~/. very little or no , 

29 

SJiEP 3:· F1lotting Results 
!_elf•Assessm~nt Den£oJ>stratlon , •• 
"-. "' -

32 

35 
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• Review each of the five prioritization elements: 
1. cris!ssltuatroM/urgencv(neartermorlongterm) 
2. Current or e~pected challenges 

3. Consequente 5ellerity lnon-wmpli.lllce, oosts, health, safetv) 
4. Customer impacts (water quahty, reliability of service) 
S. Communitv priorities [ecttnomic development, qualitv of llfu) 

• ~~~ec~r~ifn\~v~r~ferns for most elements (4·5) or a strong 

• Select Medium If concerns for some elements (2·3) ora 
strang concern for one 

• Select Low if concerns for few or none of the elements {0-1) 
and no strong concerns 

30 

s:tl[}l,S 3 & 4: l"lottlm~ Result~hd · 
Focl'lsing Attetltioo 
$'~»;1.<essmen;,eerrtons!fgt/o1J ~: • 

• Use the table on Page 5 of Tab 2 to write the two letters 
corresponding to each management area in the appropriate box 
that corresponds to intersection of the two ratings (i.e. the 
achievement rating and the priority rating). 

• Example: Consumer Satisfaction (CS}: 

r-r:c:T[r1[:1-,.7t~l~----,--
• Goo<I-G-Ach!ellt'lllent 
• Medium-M-Priority 

33 

o What are your areas of focus (the ·Jl :m;!:: and red areas)? 

o Why are they an area of focus? 

o Are your areas of focus different or similar to the other 
utilities at your table? 

• What lessons can you learn from the other people at your 
table that you could use to improve your performance? 

• How might your perspective on these priorities change if you 

36 

• Operator 
• Board Member 

Ellecutlve 

4 



37 

· Pinancial Vl~l;lilfty , 
~: ~=· ¥ • " - 4" ~ 
~Examples of High Achievement: 

• Having a strong bond rating 
• Having a positive cash flow 
• Maintaining an effective balance 
between lon!Herm debt, asset values, 
operations and maintenance 
expenditures, and operating revenue. 

40 

Future 

• Determining Revenue 
Needs 

• Setting Rate Design 

• Approaching Rate 
Implementation 

43 

~-~r;~. 
. o. •• -... ..... u.-

-~~-~·· 
:-~~-

;[ips fmr:n PreyiQUs lrnproving· · 
· t:l?tcomes Exevcises , _: 

• Key management areas selected and 
discussed'at previous workshops: 

• Financial Viability 
•Infrastructure Stability 
• Operational Optimization 
• Operational Resiliency 
• Stakeholder Understanding and Support 
• Employee and Leadership Development 

.I 
38 

·Challenges/Citiaoges 
.:... . ~ ~ 

.............. 
• ltisdifficulttocommunicatetoelected ~t..en........t. 

officials and consumers about how much it ~-n 
costs to produce drinking water and process ......,.;.,._ 
~~~~~::~~~~~~~it a challenge to get rate ~:=" 

• ;~est~~1~(l~!l ~g~t~:t:::;s ~~~~J'{~:ices L---'-~ 
same as high volume users). 

• Elected officials may make campaign 
commitments to no rate increases. 

!i~1Jk,~:c!~~:fttft~~ti-;: ff.jl~~~ti~a~ H"' ... ~]---~--.-" If 
41 

RCAP: Th~ Basics of 
Financial Management 
for Small-community 
Utilities 
·Understanding Financial ~~!JI!IJ 
Statements 

• Using Financial Ratios 

44 
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" \ . . . 'I .·.;·fD·,···.··~- . n,~ 
39 

• Established Under Grant 
from USDA/RUS 

• Rural Utility Service 

• Financing for Pre
Development Costs 

• ·Also Available for 
Equipment Replacement 
and Service Extens!on 

42 

FiQ,encial Vfabilfty: Enviponmetltal 
Fin'ance Center Networl< ' 

Website: http://efcnetwork.org/ 

;:~~~:;;~~,::=.;~ ::=;! 

45 

·~ .... 
,,··;;:;:-~ 
~~ ------· 
~ 
.~ 

I 
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IMrasbr"uatu;~ Stab11ity ~ 
. ..=:.. 

46 

49 

niis for CiiptiaflmiiroveinenfPianiih19 -
:-:~atriii~~~~-!~~---. --··-
• Fwe:·reor mftint.m 

·""'"'Y,..., .~Coordi~ wrth oUmr'p«¥ct& 

:tf.~= -

l~frastructure Stabllity Q 
.; ... ~ 
. --

EPA: Check Up Program for 
Small System (CUPSS) 
• Free Asset Management 

Tool for Small Drinking 
Water and Wastewoter 
Utilities! 

• Tips on How to Develop a 
Record of Your Assets, an 
Understanding of Your 
Financial Situation, and a 
Tailored Asset 
Management Plan. 

52 

-a -_ 

. 
. 

·mfrastructure -~'llabflity ~ 
. ·~ ·. -'tti'-

. AS.~~~)- r;,~11.i!s~6l~l:!i 

)Issei M~nageriu!ntls mairitalning a 
desired level of.servlc.!!_ · · 

(what you w~rit your asseis·to 
provide) 

_Afthe:IoWest life cyi:te ·cost· 
.(b_~tiippfO~ii_~te.~::.-,;,r·~~ 

1-~---~--· 

47 

• Examples of High Achievement: 
• Having an inventory of system 
components, location, installation date, 
and condition. 

• Understanding of system operating 
parameters (e.g., pressure). 

• Having-a capital improvement plan. 

50 

·operational Optinlllzation ' 
Water/ltnergy 15fjloiellcy; I 
~ . . ~ 

------------------------------·----- -----,--------, .----· 
53 
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48 

-Five cc;recomiiOiien!S·orAsset • Management - -·--- · · --- - -------

·~·_·s_,-:~-·: '- ~CurrentStateofthe_As;ets. 
-~~= ,LevelofService ~ .. f. 

, ~-:: ) _ ;.JJ' Criticality ' 

~-- ;.. LifeCydeCosting ~~ 
~ I!~ Long-Term Funding 

~ I 

·Planning for repair and maintenance 
of infrastructure is hampered by a 
limited knowledge of the condition 
of existing infrastructure 
components. 

·c.:.J;.;..............,y .. ~~-~· 
-D't-"'1'""• 
·~·fllliru?« 
... W.u,.U....r 
r:-.:&;..;k_~· 

• Many systems are trapped in a 
reactive repair and maintenance 
mode leaving little or no time for 
undertaking the proactive work 
needed to establish an asset 
management program. 

51 

~ ... 

• Examples of High Achievement: 

54 

• Having an optimal energy rate 
schedule 

• Using energy efficient pumps 
• Minimizing water loss (i.e.< 15%) 
• Maintaining a comprehensive 

maintenance program 

6 



55 

I : ~ "" I 

·. ©peratloJXal Resiliency , · 
~ ' ~ ~< # ~ _!., -

Operation~ Maintenance Plans· 
Mo.inlain ASsets 
epcf~f?o~s 

·Mo...;:ies.ro~ 
WiJ'.et~lflg' 

Maintenance 
·R~ 
·.~twl!! 

··~ 
·Noic~~cy 

l =:: J-€$ 
1 =u.l :=: 

,_, .... ___ ., 
-----1 

58 

@hallernges/~.banges : . "' ~ ~ .. ~ .. _ 
• A lack of system documentation. 

• Insufficient time to conduct training 
and exercises on the emergency 
response plan. 

• Employee and board member 
turnover makes it difficult to 
maintain familiarity with emergency 
response procedures and materials. 

61 

'"""' 
~"'"':.' 

·==!: .... ~: 
·'"~ ·~ 

®pera~lonat,©pttmruzatr0.D ' 
Watet!S:nergy €ffJ'cl'lflcY. . 

' ~ -' -
EPA: Energy Use Tool for 
Water and Wastewater 
Systems 

• Interactive, Excel-based 
tool 

• Detailed Analysis of All 
Energy Types 

• Provides Summary 
Report: Statement of 
Energy Performance 

56 

59 

!ita ken older ~hderstanding ( ~ 
•amd Suppori. • . ·0~ 

62 

........ -Con>UmuConlodcn<c 
Reports ........ -......... ...... 
'~'I'J 

!=..~ .....,....,. 
·~.., 

6/12/2019 

RCAP: Sustainable 
Infrastructure for Small 
System Public Services: 
A Planning and ,Resource 
Guide 

• Water ConserVation 

• Energy Efficiency 

57 

•Examples of High Achievement: 

60 

63 

• Having emergency response plans, 
operations plans, shut-off 
checklists for equipment. 

• Regular drills of the emergency 
response plan. 

•Certified staff and board memb 

7 



§!takefuolder);Jnder.sl'andlng ~ 
a.nd Su(i)port , -~ 
- - ~ ~ 

64 

67 

• Nationwide, Grassroots 
Campaign for Public 
Awareness 

• Hands On Guide to 
Engagement and 
Communication for Better 
Community Support 

70 

t1
-· 

. 

' . 

- --

-:slial<elil"olde.t 1UnderstanctlJng ~ 
:a.md Support · . : _ \::::..~ _ 

r l .... ,~ • ', 

- _,., " -~ ... 
..... ·' . ' ~ 'j : 
~nd :,i): .. : 
~-

· rf ~don' I fiame ~~ meuap ..... ;_ 

~~------------~1 

65 

ifilakenolaer Understantding 
-~d sqpport . ~ - •, __ 

68 

·Examples of High Achievement: 
• Having a Capital improvement 
.P.@n or other document that 
summarizes utility priorities and 
can be shared with utility board. 

·Having standard operating 
procedures for utility staff that 
address communication. 

• Water and Wastewater 
Treatment Basics 

• Regulatory 
Responsibilities 

• Board Business 
• Financial Duties and 

Responsibilities 

71 
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~take;fuolder; Understal't~ing . : ~ 
and S"tlpport , · -~ 

~~ . ~ . 

66 

~ "" . 
ChallengesjChang;es · • 

' . 
~ -- -· - . . -"' - " 

69 

Customers and 
stakeholders display a lack 
of interest in gaining a 
better understanding of 
utility needs. 

Customer resistance to 
paying water bills or 
supporting rate increases. 

~~~~~I 
·----~ 'rUhoM~I;,; _ . ..,.. 
·~· ·~oo.-
ol ..... ..-110 

Stakenotde.r Unclerstandin? and :· ~ 
Sl!lfi'pOru• ·, :: . -~ 

~ - . 
EPA: Talking to Your 
Decision Makers- A 
Best Practices Guide 
• Role of Community 

Decision Makers in 
Small Systems 

•,Tips on How to 
Communicate Needs to 
Decision Makers 

72 
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73 

76 

79 

fimployee ar,tlil r..eatiershtp I 

Qevelopment . · . .. - .. 

I 

·. .-. ' .·! 
liable Aetivit,y . • · ·. . 

t•-~"' - •' - " < 

• Using the lm~roulr.g OtJtc.omes Warksh;:Pt provided at 

~~~ptl~~~ea~ i~par;~~~k"nT~o3~:~~~t~~~~~a~~ ~~~~~~v 
g~h~~~e:;/~~~~,~~~~~r~~i:;{b~~~a~~!g~k;r~;~ti~i~t~gi~~ 
questions to answer. 

• After picking a management area, share perspectives on: 
• What will constitute 'high achievement' in thls management 

area? 
• What are potential causes for the achievement gaps? 
• What changes will the utility need to make to improve 

performance? 
• Whatwi!lbetheblggestchallengestoperformance 

Improvement? 

... . . 
Action Plan )Nor~sf.]eet . 

-- ~ . :"_ . 

Tab 4 in your 
notebook 

74 

77 

•Examples of High Achievement: 
·Having written job descriptions. 
• Providing clear performance 
expectations. 

• Making sure staff are cross
trai~ed. 

I 

Examples in 
Tab 6 in your 

notebook 
(pages l3-17) 

Action Plan Worksh.eet . 
< < • 

IC J 

Step 1: Have each 
person fill out their top 
three priority 
management areas from 
the Self Assessment 
exercise and then pick 
one to work on. 

~-· ___ 2_ ___ _ 

-·· .... r::-:....--:---·-·--l 
·-=:;- "J 

80 
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·ef.Jalie:nges/Ghang~ • · • ' 
< • 

< < -

• Employee motivation and opportunities 
for development can be hampered by 
lack of resources. 

• Umited access to training opportunities 
can prevent personal and professional 
development. 

• Lack of written job responsibilities can 
lead to uncertainty about management 
expectations and a lack of recognition for 
the work that is done. 

• Time constraints on employees. 

75 

78 

For Example ... 

~~ 
~~
~-~ ... 

I 

Priority Management Areas: 
~' W~ir l@.it'e~f~eq~~eij 

7J. ~Q~~~ ~ltt'9 . 

~ .. fll(.tl...ciit vUibittt~ ·. (.'":TI Select One 

·--I 
81 
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Step 2: Choose an action 
l~i5·--r+-· that you could take to 

~----------

make improvements in 
your selected Priority· 
Management Area. 

For Example ... 

85 

88 

:=. ~ .... lJ><~fl&!.o.a'.lti!.-P~nJ< ~ 

;.----~~_:.:-, 4~i;~:o:!HI'~~,;,..,..._.!. 
- ~,.e.u~_ ... _io:::;:; - r 

1:~::;=:::· •,..·..c:----,~'2:?.:~-:::;Z::., ~ 
"~en ~ ... l#,.._~:..ler"".:-~.;;~ 
.,~ ~-

~~~~tii i J.!e!':olt~fe/IQI!'ot~:--~,._,~=
'11!t~~l::ti~~-

'~-~·· ... ~~rf~~ 
'"~-=--..i.~~-~·,,~-~w 

For Example ... 

'flr1ority r .. ~n:a.scmr.n! ~~i!'Jt. 
'•L'r\)'3~-l~ 

.liT:.~~ .. 

'i ,w'.1;v~ ¢:::= 0 

il 

83 

For Example ... 

,~~!".~. :;t:;.. 
f~blcadl~. If ~tJ•.~II!.o.:oU:tr.~-::"!1~•~~'!1"'1l."'! 

~~~ "'"±""7"'"'::.,_=·~:::·~~'·'""__,:,_·.~-..,-.,.---.,.-1 
~~-~ ~:~lodl#l)oohl~ll$1~1·1:.-. 

' lanbP'nla::ili: " ~ .... n'.u-d: 

I ;~......,... , ""'""""'"""""'"'"''~=.,.,.,, ! ~ . ·lio~J~~~» ~· . 
i-~~~n..,cm 
j·~ 

_t.cu.:t.~e~lld.ltr.~~-...j-l"!'uD"J.I.•l<f~ l 
:';ortJ}...:::!~ .. , ... ..., • ..,~-..;, -

86. 

. . 
~ural and Sn:ra/1 System Guidebook .. ~ ~ .... •"'. ~~, -~ 

llflllllll:IISIUCIJ!al 
'UuimailllniiiD 

89 
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84 

87 

!il me esources . : 
https:/[www.rd.usda.goy£programs" , 
SJWJice${5ervke'l'lslrstail1f~le·ma;lagem<(!l't•tools.. 

90 
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smart Managementt:or Smafn · 
Wated>ystems ProJect ~ · 

' . -
Website: http:/ /efcnetwork.org/small-systems-project 

::=:_-:-::-=:::==.:..=:--..:;. g Topics: 

- :::::- _.::_. ... ' ~~ • "''"M'"'"moot 
~ -- -·· _ __,___ -=- : ~:fp~:~~~ie:~~e 

SeUlng 
• fundingCoordin<ltion 
• Manilgeriai&Financl~l 

Leadership 
• Water Lou Reduction 

. ...,, • WaterS'{Stem 

:!_'i.. :=====---~ ~~~ ~ • ~~a~~~~~~ency 
,__----·-. -.--:--·,.-' ---.-1 •• 1 

91 

94 
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'J:Cey Omaniz~tio.ns in ~ent~cky ,. 

• KY Water Resources Research Institute (KWRRI) 
• KY Division of water (KDOW} 
• KY Division of Compliance Asslstances {KCDAl 
• Kentucky Rural water Association {KRWA) 
• KV Rural CommUnity Assistance Partnership (RCAP) 
• KV lnfrast.ructure Authority (KIA) 
• KY Public Service Commission (PSC) 
• KY Water and ~stewater Operators Association (KWWOA) 
• KY/TN AWWA/WEF 
• KY Area Development Districts (ADDs) 
• KY Cooperative Extension Service 
• KY Center of ApPlied Energy ResE!<~rch (CAER) 

I 
92 93 
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University of 
Kentucky Kentucky Water Resources Research Institute 

Steven J. Evans, Assistant Director 

. May3, 2019 

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

RE: Application for Approval of Training Course for Continuing Education Credit 

Dear Ms. Pinson: 

RECEIVED 
MAY 0 3 2019 

PUBLIC SERVICE 
COMMISSION 

The Kentucky Water Resources Research Institute and has scheduled an individual utility 
training event at West Liberty STP in West Liberty, Kentucky on June 24, 2019. The training 
event includes material from the "Sustainable Management of Rural and Small Systems 
Workshop," which was developed by the US EPA and the USDA and focuses on ten key 
management areas for small drinking water and wastewater utilities. The workshop is being 
offered at no cost to the participants through financial support provided by USDA. 

We have enclosed 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 agenda is attached) 
4) The numb.er of credit hours requested by the program: 4.25 
5) The name and relevant qualifications and credentials of each instructor presenting the 
program: Steven J. Evans, and Steven W. Hoagland, resumes and curriculum vitae are 
attached. 
6) A copy of written materials given to attendees (class PowerPoint slides are attached) 

We respectfully request that the training be approved for 4.25 hours of continuing education 
credits as management training for commissioners of water districts as referenced in 807 KAR 
5:070. The sustainable management workshop has previously been approved by the PSC and 
DCA for training events held in 2017 and 2018. 

If you have any questions or require any further documentation, please do not hesitate to 
contact me. 

Sincerely, 

see blue~ 
233 Mining and Minerals Building I 504 Rose Street I Lexington, KY 40506 I P: 859-257-1832 I www.uky.edu 



Steven J. Evans, Assistant Director 
Kentucky Water Resources Research Institute 

https:/ jwww.research.uky.edu/kwrri 

see blue~ 
233 Mining and Minerals Building 504 Rose Street I Lexington, KY 40506 I P: 859-257-1832 I www.uky.edu 
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SUSTAINABLE MANAGEMENT OF RURAL AND 

SMALL SYSTEMS WORKSHOP AGENDA 

June 24, 2019 

West Liberty STP, 600 West Hills Ln, West Liberty, KY 42501 

8:30 am - 3:00 pm 

FACILITATOR(S): Steven Hoagland, Engineer, Kentucky Water Resources Research Institute; 

Time 

8:30 

9:00 

9:15 

9:45 

1 Steven Evans, Assistant Director, Kentucky Water Resources Research Institute 

Session 

Sign-in/Registration (30 minutes) 

Introductions and Workshop Objectives (15 minutes) [Steven H.] 

Session 1: Overview of Key Management Areas- Presentation (30 minutes) [Steven E.] 

• Presentation of Key Management Areas 

• Group Discussion: Other Important Management Areas for Sustainability 

Session 2: Utility 'Self-Assessment' Exercise (60 minut,es) [Steven H., Steven E.] 

• Explain "Sustainable Management Self Assessment" (5 minutes) 

• Participants Conduct Self-Assessment (20 minutes) 

• Explain Plotting of Results: achievements vs. priorities (5 minutes) 

• Participants Plot Results (10 minutes) 

• Table Discussion (20 minutes) 

o What are your areas offocus (the orange and red areas)? 

o Why are they an area offocus? 

o What are the commonalities and differences among table participants' 

achievements, priorities, and challen'ges? 

o What lessons can you learn from the other utilities at your table that you 

could use to improve your performance? 

o How might your perspective on these priorities change if you are an: 

• Operator 

• Manager 

• Board Member 

• Judge Executive 

10:45 Break (15 minutes) 

Sustainable Management of Rural and· Small Systems Workshop 



11:00 Session 3: Plenary Discussion- Self Assessment Results {45 minutes) 

• Tables Report Out (30 minutes) [Steven H.] 

• Synthesize Results by Plotting Entire Group (15 minutes) [Steven E.] 

11:45 Lunch {75 minutes) 

1:00 Session 4: Improving Outcomes {60 minutes) 

2:00 

2:15 

2:30 

3:00 

• Tips from previous Improving Outcomes Exercises (15 minutes) [Steven H.] 

• Each participant completes an improvement worksheet for one low 

achievement/high priority management area (30 minutes) [Steven E., Steven H.] 

• Discussion Questions: 

o What will constitute 'high achievement' in this management area and what 

are the causes of your achievement gaps? 

o What changes will the utility need to make to improve performance and who 

will need to be involved for these changes to take place? 

o How could you track your performance progress? 

o What will be the biggest challenges to performance improvement? 

• Participants share improvement worksheet results at their tables (15 minutes) 

Session 5: Plenary Discussion- Practices, Tools, and Measures: Results {15 minutes) 

• Tables Report Out [Steven H.] 

• General Discussion of Findings [Steven E.] 

Break {15 minutes) 

Session 6: Creating an Action Plan {30 minutes) [Steven H.] 

• Discuss Utility Management Improvement Plan 

• Complete a Sustainable Management Action Plan Worksheet 
• Next Steps 

• Feedback 

Adjourn 

" ~ 1 '" -

. Sustainable Management of Rural and' Small Systems Workshop 
;,; ' ::::X ~ ~ 
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Steven J. Evans, Assistant Director 

Kentucky Water Resources Research Institute 
233 Mining and Mineral Resources Building 
University ofKentucky, Lexington, KY 40506-0107 

EDUCATION 
M.A. (Education), Georgetown College, 2004 
B.S. (Biology), University of Kentucky, 2001 

PROFESSIONAL EMPLOYMENT 

Telephone: 859-257-1299 
Fax: 859-323-1049 
Email: steve.evans@uky.edu 

2017- Present: Assistant Director, Kentucky Water Resources Research Institute, Lexington, KY. 
2010-2017: Project Manager, Third Rock Consultants, Lexington, KY. 
2006-2017: Environmental Scientist, Third Rock Consultants, Lexington, KY. 
2005- 2006: Lab Director and Quality Assurance Director, EnviroData Group, Lexington, KY. 
2004-2005: Biology and Inorganic Chemistry Laboratory Section Manager, EnviroData 

Group, Lexington, KY. 
2002- 2004: Lab Technician, EnviroData Group, Lexington, KY. 

RESEARCH INTERESTS 
Watershed management and planning, water quality monitoring and analysis, stormwater 
management with emphasis on illicit discharge detection and identification and public 
involvement and low impact development, st;:1keholder involvement and education, geospatial 
mapping and analysis, and environmental permitting. 

PROFESSIONAL SERVICE ACTIVITIES 
2017-Present: Interagency Technical Advisory Committee on Groundwater, Chair 
2017-Present: Lexington Stormwater Stakeholders Advisory Committee 
2017-Present: Watershed Water of Kentucky, Science Advisor 
2017-Present: Kentucky River Watershed Water, Board Member 
2018-Present: Friends of Cane Run, Vice President 
2018-Present: University ofKentucky MS4 Working Group 
2018: American Society of Civil Engineers- Kentucky Section: 2018 Infrastructure Report Card: 

Drinking Water Working Group 

PROFESSIONAL MEMBERSIDPS 
Kentucky Stormwater Associatiob 
Kentucky Academy of Science 

PUBLICATIONS/PRESENTATIONS 
1. S. Evans. 2018. Water in Kentucky: How things are flowing at KWRRl. October 5, 2018. 

Kentucky Geological Survey Seminar Series. 
2. Curl, Douglas C. and Steven J. Evans. 2018. Kentucky Water Quality Report Cards: Interactive 

Mapping Tools and Grading Algorithms to Communicate Science to the General Public. 
Geological Society of America Abstracts with Programs. Vol. 50, No.6 doi: 
10.1130/abs/2018AM-319377 

3. Evans, S.J., M. McAlister. 2018. "The Clean Water Act." Kentucky Watershed Academy 
Watershed Coordinator Training Series: Module 1. Full day workshop developed for Kentucky 
Division of Water and U.S. EPA. Presented on August 16, 2018. 
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4. Ormsbee, L. and S.J. Evans. 2018. "Sustainable Management of Rural and Small Systems 
Workshop." Workshop held July 9, 2018 at Fountain Run Water Utility. Kentucky Water 
Resources Research Institute in cooperation with West Virginia University. 

5. Koyagi, E., S.J. Evans, and L. Ormsbee. 2018. Kentucky Water Resources Research Institute 
University of Kentucky Program Evaluation Repot1 Fiscal Years 2011-2015. Office of External 
Research Water Resources Discipline U.S. Geological Survey. 118 p. 

6. Evans, S.J. and Ormsbee, L. 2018. "Kentucky Water Resources Research Institute Annual 
Technical Report FY 2017." U.S. Geological Survey 1048 Research Program Final Report. 
121 p. 

7. Koyagi, E. and S.J. Evans. 2018. "Kentucky Water Resources Annual Symposium 
Proceedings." Symposium held March 19, 2018 at Marriott Griffin Gate Resort, Lexington, KY 

8. Gilbert, L. and S.J. Evans. "Watershed Organizations of Kentucky." Poster. Produced for 
Kentucky Division of Water and U.S. EPA. 

9. Evans, S.J. 2018. "Communicating through Citizen Science: The Watershed Watch of 
Kentucky Experience." Invited speaker at Kentucky Geological Survey Annual Seminar 2019. 
Kentucky Geological Survey Core Library. 

10. McAlister, M and S.J. Evans. 2017. "Kentucky River Watershed Watch: Summary of2017 
Sampling Results." Report produced by Kentucky Water Resources Research Institute. Funded 
by Kentucky River Authority. 

11. Ormsbee, L; S.J. Evans, and K. Peterson. 2017. "Watershed Supply Repm1: Beam-Suntory, 
Loretto, KY." Kentucky Water Resources Research Institute. Project Report for Beam-Suntory 
Maker's Mark Facility. 

12. Ormsbee, L; S.J. Evans, and L. Pacholik. 2017. "Watershed Sustainability Repot1: Beam
Suntory, Clermont, KY." Kentucky Water Resources Research Institute. Project Report for 
Beam-Suntory Jim Beam Facility. 

13. Evans, S. J. and J. Shelby. 2017. "Combined Water Quality I Quality Assurance Project Report 
for Cane Run Comprehensive Watershed Based Plan." Third Rock Consultants. Project 
Teclmical Report for Kentucky Division of Water. 

14. Evans, S. J.; J. Carey; D. Price; R. Walker; K. Miller; R. Lamey; L. Hicks; A. Rains. 2017. 
"Quality Assurance Project Plan: Lexington-Fayette Urban County Government Municipal 
Separate Storm Sewer System (MS4) Monitoring Plan." Third Rock Consultants. Prepared for 
Lexington-Fayette Urban County Government Division of Water Quality. Revision 2. 

15. Evans, S. J.; J. Carey; D. Price; R. Walker; R. Lamey; L. Hicks; A. Rains. 2017. "Quality 
Assurance Project Plan: Lexington-Fayette Urban County Government Watershed-Focused 
Monitoring Plan." Third Rock Consultants. Prepared for Lexington-Fayette Urban County 
Government Division of Water Quality. Revision 2. 

16. Olson, W.C. and S.J. Evans. 2016. "Severe Erosion Survey: Cane Run Watershed, Fayette and 
Scott County Kentucky." Third Rock Consultants. Project Technical Report for Kentucky 
Division of Water. 

17. Evans, S. J. and J. Shelby. 2016. Technical Memorandum on Illicit Discharge Detection and 
Elimination Chemical Fingerprint Library. Third Rock Consultants. Prepared for Lexington
Fayette Urban County Government Division of Water Quality. 

18. Evans, S.J. et al. 2016. "Chestnut Creek Watershed Based Plan, Marshall County, KY." Third 
Rock Consultants. Project Report for Friends of Clarks River National Wildlife Refuge. US 
EPA Section 31 ~(h) Grant No. C999486-1-12. 

19. Evans, S.J. and W.C. Olson. 2015. "Lexington-Fayette Urban County Govermnent 2014 
Annual Monitoring Report, Lexington, Kentucky." Third Rock Consultants. Prepared for 
Lexington-Fayette Urban County Government Division of Water Quality. 

20. Olson, W.C. and S.J. Evans. 2014. "North Elkhorn Creek Watershed Assessment, Lexington, 
Kentucky." Third Rock Consultants. Prepared for Lexington-Fayette Urban County 
Government Division of Water Quality. 
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Curriculum Vitae (Abridged) 

Steven W. Hoagland, EIT 
Phone: (859) 433-0475 
steven.hoagland2,@gmail.com 

EDUCATION 

712 Vermillion Peak Pass 
Lexington, KY 40515 

MS Univ,ersity ofKentucky, Civil Engineering (2016) 
Emphasis: Hydraulics, Water Resources Engineering 
Committee Members: Lindell Ormsbee,* PhD; Scott Yost, PhD; James Fox, PhD 
*Advisor 

BS University ofKentucky, Civil Engineering (2014) 
Emphasis: Water Resources Engineering 
Undergraduate Research Advisors: Lindell Ormsbee, PhD; Sc~tt Yost, PhD 

PROFESSIONAL EXPERIENCE 

Kentucky Water Resources Research Institute, Lexington, KY (Sep. 2018 - Present) 
Civil Engineer 

• Responsible for planning, coordinating, and conducting training workshops -for rural 
water and wastewater utilities in Kentucky's Appalachian region; and developing 
hydraulic models for rural water utilities and training utility employees on model use. 

• Reviewed funding proposals for USGS 1 04b and 1 04g research grant programs. 
• Lead and participated in laboratory exercises to determine the variability and accuracy 

of field kits when testing for Phosphorus and Nitrogen concentrations. 

Tetra Tech, Inc., Lexington, KY (Jan. 2016- _8ep. 2018) 
. Civil Engineer 

• Responsible for balancing a multi-project workload, coordinating with co-workers at:td 
clients in other states, responding to clients in a timely manner, meeting deliverable 
deadlines, and delegating project work to engineering interns. 

• Project work includes civil site design, construction administration, hydrologic and 
hydraulic modeling, and municipal program management. 

Civil Site Design and Construction 
1. Blue Grass Airport, Lexington, KY 
2. West Hickman Wastewater Treatment 

Plant, Lexington, KY 
3. Wolf Run WWS Facility, Lexington, 

KY 

Municipal Program Management 
1. · Blue Grass Airport, Environmental 

Management Program 
2. · LFUCG, Municipal Separate Storm 

Sewer System (MS4) Program 

Hydrologic and Hydraulic Modeling 
1. City of Cape Coral, FL - Irrigation 
2. City of Gateway, FL- Irrigation 
3. City of Grand Rapids, MI- Storm 
4. City of Port St. Lucie, FL- Potable 
5. City of Tampa, FL - Combined Sewer 
6. Genoa-Osceola, MI - Sanitary Sewer 
7. GL W A, MI - Combined Sewer 
8. Miami-Dade County, Potable 
9. Miami Int'l Airport, FL- Potable 
1 0. Westover Air Reserve Base, MA -

Potable 



Curriculum Vitae (Abridged) 

PUBLICATIONS 

Journal Publications 
1. Hoagland, S., Hernandez, E., and Otmsbee, L., "Hydraulic Model Database for Applied 

Water Distribution Systems Research," in preparation. 
2. Ormsbee, L., Peterson, K., and Hoagland, S., "Is It Time to Revise the Curve Number 

Method: Especially for Urban Applications?" in preparation. 

Conference Proceedings 
1. Hernandez, E. Hoagland, S., and Ormsbee, L., "Water Distribution Database for 

Research Applications," Proceedings of World Environmental and Water Resources 
Congress, West Palm Beach, FL, May 22-26,2016, pp. 465-474. 

2. Hoagland, S., Schal, S. Ormsbee, L., and Bryson, S., "Classification of Water 
Distribution Systems for Research Applications," Proceedings of World 
Environmental and Water Resources Congress, Austin, TX, May 17-21,2015, pp. 696-
702. 

Thesis 
1. Hoagland, S., "Transient-Based Risk Analysis of Water Distribution Systems," Civil 

Engineering Theses and · Dissertations, University of Kentucky, 2016. 
https://uknowledge.uky.edu/ce etds/39. 

( 

Technical Reports 
1. "Monitoring of Post-Construction Stmmwater Controls," Lexington-Fayette Urban 

County Government, June 2018. 
2. "WQV and RRV Analysis of Existing Stormwater Controls for the Hope Center 

Apartments at 1518 Versailles Road," Lexington-Fayette Urban County Government, 
August 20 17. 

3. "Hydrologic I Hydraulic Analysis of Residential Detention Basin WH+61+A1 at 109 
Hidden Woods Court," Lexington-Fayette Urban County Government, June 2017. 

PRESENTATIONS AND WORKSHOPS 

1. "Introduction to Water Distribution Systems Modeling Workshop," Martin County ~ 

Water District, Inez, Kentucky, March 5, 2019. 
2. "Erosion and Sediment Control Plan Preparation Workshop," Developers, Contractors, 

and Consultants, Lexington-Fayette Urban County Government MS4 Program, March 
20, 2018. 

3. "Erosion and Sediment Control Plan Review Workshop," Municipal Staff and Fayette 
Construction Site Inspectors, Lexington-Fayette Urban County Government MS4 
Program, March 1, 2018. 

4. "Challenges and Perspective from an EIT," Water Professionals Student Chapter, 
University ofKentucky, November 30, 2017. 

5. "Classification of Water Distribution Systems for Research Applications," World 
Environmental and Water Resources Congress, Austin, TX, May 20, 2015. 
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4 
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• This workshop will focus on management issues but will 
likely i~volve a range of participants: 

• Operators 
• Managers 
• Decision makers 

• CityOfffdals ......... 
• Citycouncilmembers 
• Uuhrybcardmembt>A 

• CountyOffitlals 
•Judges 
• 1\lembersof~filoC.llcourt 

: L, • ,_-;.. 

(ommon Challel\lges for Utllities ·. 
. ' . 

• Aging infrastructure that needs more intensive repair and 
replacement. 

• Continuing regulatory changes, including the need to often 
balance priorities among multiple compliance endpoints. 

• Workforce challenges, including an aging workforce and 
difficulties in recruiting and retaining qualified staff. 

• Uncertainties about future funding opportunities. 

• Competing local priorities and a dwindling resource base In 
many small communities. 

• Uninformed or disengaged board members . 

. _,.,----,.-----"'"'"'------ I 
'"'' 
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• < 

. wermme and J:ntrodl'Jctions 

• Welcome 

• Purpose of Workshop 

• Introduction of Team Members 

• Participant Introductions- Name, Community, Role 

• Workshop Materials 

• .Meeting logistics 

• Meeting Agenda 

Introduce Key Management Areas 

Perform Self Assessment Exercise 

Discuss Tips for Improving Outcomes 

Improving Outcomes Exercise 

lunch 

Creating an Action Plan Exercise 

Tools, Guides and other Resources 

Next Steps 

. ~ . . 
. Key Utillty Ftersonmel . · . 

"'"' . . -
• The effective management of a water utility will require 

8 

the active participation of a range of individuals: 
• Customers 
• Operators 
• Managers 
• Decision makers 

• Cftyotffcfals ........,. 
• cnvcouncilmember:s 
• Utilityboardmemi>E'n. 

• CountyOffic!als 

6/24/2019 

• Phase I 
• Regional workshops 

• Explain 10 basic management areas 
• Perform general utility assessments 
• Identify possible goals and strategies 

• Phase II 
• Individual utility workshops 

• Involve operators, managers, and decision makers 

3 

• Develop feasible goals and strategies 
• Provide technical resources to help support 

implementation 

. "'. ... ; 

6 

9 

: Public ExpeCJmltions . 
. "" . . 

= 0 &_J( ~ •"\ " H 

Provide safe 
wilter at m'cst 
appropriate cost' 
., ..-·.watefatiillitY . 

· <1': R~liability:·> 
.r Affordal:imly. 

Manii§eria'l 

FliiandaL 

1 



-~ Keys To ~a1~'agement Scr0e:es~-. 

• Leadership 

• Strategic Business Planning 

• Knowledge Management 

• Measurement 

• Continual Improvement Management 

----------------1 
10 

13 

3. Customer 
Satisfaction 

4. Communi~ 
Sustalnabihty & 
Economic 
Development 

5. Employee and 
leadership 
Development 

Operational 
Optimization
Energy and Water 
Efficiency · 

Infrastructure 
Stability 

9. Operational 
Resiliency 

10. Stakeholder 
Understanding and 
Support 

~ . 
:·2. P~ocluat Qua!lty . . 

~ " . " 

• Produces potable water or treated effluent, along 
with process residuals that are: 

16 

• In full compliance with regulatory and reliability 
requirements. 

• Consistent with customer, public health, and 
ecological needs. 

·Supportive of local economic development and 
business needs and opportunities. 

... I 

·~=~· 

11 

Tlae Well-Managed Utiiiey · 
• y ~ 

• Ten Management Areas are framed as outcomes. 
• They serve as building blocks for utility performance 

Improvement: 
• Where to focus. 
• What to strive for. 

• Most water and wastewater utilities pay attention to 
each of these areas and likely perform well in at least 
some of them. 

• They can be used to fit into, draw on, and support 
asset management, long-term business planning, 
continual improvement management systems. 

14 

• H'elps customers understand the value of water and 
their local utility. 

• Knows what their customers expect in terms of service, 
water quality, and rates. 

• Has developed a way to gather feedback from their 
customers, review the feedback, and then act on it. 

• Sets goals to meet these expectations. 

• Is able to respond to emergency conditions in a timely 
and efficient rhanner. 

17 
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12 

~ ·~ ~ ~ 

_1. Wate~~pacftq;Adequacy: 

'"~ ' ~ " . 
• Ensures water availability consistent with current 

and future customer needs through: 
• Long-term resource supply and demand analysis 

• Conservation . 
• Public education 

• Understands the utility role in water availability. 

• Manages operations to provide for long-term 
aquifer and surface water sustainability and 
replenishment. 

15 

• Is actively engaged in the local community. 
• Is aware of or actively engaged in discussions of 

community and economic development 
• Is aware of local business needs and opportunities 

for new residential or business customers 

• Aligns Utility goals to be attentive to the impacts that 
utility decisions will have on current and future 
community and watershed health. 

• Aligns Utility goals to promote community economic 
vitality and overall improvement . 

18 
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5-. Employee & headership 
D'~.velopmer1t '" , 

• Recruits and retains a workforce that is 
competent, motivated, adaptive, and is 
concerned about safety. 

• Establishes a participatory, collaborative 
organization. · 

• Ensures employee institutional knowledge 
is retained and improved on over time. 

• Creates opportunities for professional and 
leadership development. 

19 

• Understands the condition and cost of each 
system component.· 

• Plans for system component repair, 
replacement, and enhancement over the 
long-term at the lowest possible cost. 

• Coordinates asset repair, rehabilitation, and 
replacement within the community to 
minimize disruptions and other negative 
consequences. 

'J .. c.l 
22 

_:r;. 25 

• Understands the full Hfe-cycle costs of the utility and establishes and maintains an 
effective balance between: 

• longtermdept 

• Assetvalues 
• Dperdtions .J.nd maintenance expenditures 

• Operating revenues 

• Est<lblishes predictable r.ltes cons!st!'!nt wit~ community expectations and 
acceptability- adequate to: 

·Re<:overcosts. 
• Provldeforreserves. 
• Addressmaintenanceneeds. 
• Planandlnvestforfutureneeds. 
• Maintain support from bond rating agencies 

20 

• Ensures utility leadership and staff work together to 
anticipate and avoid problems. 

• Identifies threats to the system (legal, financial, non-

~~~~~j~l;~·s~~r}ib~"c~~~~~ii~~f~irh~~~~ty, and 
vulnerability assessment. 

• Establishes acceptable risk levels that support system 
reliability goals. 

• Identifies how to manage risks and how to implement 

~~~lf-h~~~lse~~;;g~~~~~~;p~n~=~j~orf.ing and using 

23 

€l'~tting Started,·t'fab 2) :: 
. . 

• Step 1: RATE yr:.ur system's le\,el of achievement 
{practice and pe.rfcrmance) for each management area 

4 Step 2: RANK the Importance of each area 
4 St:!p 3. PL07 the rt:SL!It5 

• Step 4: lden'tify area of focus 

26 

6/24/2019 

• Understands the operational performance factors (e.g., 
reliability of service, pressure, DBPs, overflows). 

• Ensure ongoing, timely, cost-effective, and reliable 
performance improvements in all facets of operations (i.e., 
continual improvement culture), 

• Minimize resource use, loss, and impacts from day-to-day 
operations (e.g., energy and chemical use, water loss). 

• Maintain awareness of Information and operational 
technology developments to anticipate and support timely 
adoption of improvements. 

21 

• Actively involves stakeholders In the decisions that will affect 
them: 

• By providing for a structure or protocol to engage stakeholders 
• By seeking to understanding stakeholder needs and interests 
• By prqmoting the value of clean and safe water 

• Creates understanding and support from oversight bodies, 
community and watershed interests, and regulatory bodies: 

• Service levels 
• Rate structures 
• Operating budgets 
• Capital Improvement programs 
• Risk management decisions 

24 

Use the table to rate your 
utility's achievement (first 
blank column) rate in the 10 
key management areas: P
poor, F- fair, G-good. 
Use the table to rate the 
priority (second blank 
column) of each the 10 key 
management areas for your 
utility: L -low, M- medium, 
H-high. 

27 
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----Take each management 
area one at time: - ==.:::.... 
1) Review the definition 
of the management area. 
2) Rate the achievement 
level of the area. 
3) Rate the priority level 
of the area. 

28 

:1gTEf?~ 1 & ~ £\atiJ:JtAch1-evemenr amGI 
IRamkimg Prtori!:y • · 

, ~~,o_ss~srnent)emonilti:otion · ,: 
Take each management 
area one at time: 

1) Review the definition 
of the management area. 

2) Rate the achievement 
level of the area. 

3) Rate the priority level 
of the area. 

31 

~TEPS¢: Pfdtting·,~esults. ·. 
';S;efj,Assessment Dema!fStratioiJ • 

"' * ~ .., ~ : 
....-.;n..-. ,. t--'--r 

..: • .,_~ cc. ~c.:--

'£'·==.;~~: ~~~-

·i 
,.,., I I 

Jl ... cr. T >:;; I 
i 

~ -.. ,._ 
I .. I 

k .. 

,l__ _==:!_c. 
34 

SrliEP 1: Rating Acl1ireverrre:nt 
Sq,t!lerfit>!XI tf)Wta;JflGH,aifhievement 

, ' )Iii's, ~ , 
• Select Poor if your system has no 

workable practices in place for 
addressing this area- very low 
capacity and performance. 

• ~~~~!~~irp~a~ii~~:fot~~c~a~fthme 
moderate achievement, but could 
improve- some capacity in place. 

• ~W:i;;~~~ra~d~r~~zci'd:~'::l!~cepted 
practices in place: It either usually or 
consistently achieves goals- capacity 
~~~i~~raS:v~1o"Pe~~~t~ very little or no ; 

29 

32 

35 
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SUR 2: Ranking:PrioPfty . • 
'r $aaleff$om ~Q}Gtoiji&H pri§IE!'tlt , 

-~ " " - _,~ 

• RevieW each of the five prioritization elements: 
1. Crisiss!tuations/urgency(neartcrmorlongterm} 

2. CurrentoreJCpectedcha!lenges 
3. Consequenceseveritv {non-compliance. costs, heJtth, safetv) 
4. Customer Impacts {water quality, reliability of seNice) 
5. Communitypriorities(economlcdevelopnJcnt,qualitvofllre) 

• Select High if concerns for most elements (4-S) or a strong 
concern in several . 

• Select Medium if concerns for some elements (2-3) or a 
strong concern for one 

• Select low if concerns for few or none of the elements (0-1) 
and no strong concerns 

30 

33 

• Are your areas of focus different or similar to the other 
utilities at your table? 

• What lessons can you learn from the other people at your 
table that you could use to improve your performance? 

• How might your perspective on these priorities change if you 
are an: 

• Operator 
• Board Member 

Executive 

36 
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<If' • • I • 

f;inamcial Viability . 
i.- .• ; " 
• Examples of High Achievement: 

40 

• Havimg a stromg bomd ratimg 

• Having a positive cash flow 

• Maintaining an effective balance 
between long-term debt, asset values, 
operations and maintemance 
expenditures, and operating revenue. 

EPA: Setting Small 
Drinking Water System 
Rates for a Sustainable 
Future 

• Determining Revenue 
Needs 

• Setting Rate Design 

• Approaching Rate 
Implementation 

43 

Tips from Pr.evious.lmproving, · 
Q~:~.tcomes Eiercises . . . 

• Key management areas selected and 
discussed at previous workshops: 
• Financial Viability 
•infrastructure Stability 
• Operational Optimization 
• Operational Resiltency 
• Stakeholder Understanding and Support 
• Employee and Leadership Development 

38 

• It Is uncomfortable and politically 
challenging to discontinue service to 

g~~fl~d0~C~~~~~"s\~"~;~s ~i~~a~~s~~~ers, 
paid their bills. 

• It is difficult to communicate to elected 
officials and consumers about how much it 
costs to produce drinking water and process 
~~~~';";5t~~~~~~"J: it a challenge to get rate 

• Customers feel that flat rate billing practices 
are unfair (low volume users paying the 
same as high volume users). 

• Elected officials may make campaign 
commitments to no rate increases. 

41 

.I 

~'irm-

::.,~~: 
··~· .. ·~t. ... ~ard 
...;.. ...... 

. Fi~·anoiifl Viai!:>llit·/ .. · · ·~ 
• i . ". l'lo "" 

RCAP: The Basics of 
Financial Management 
for Small-community 
Utilities 

. ... I 
tw~tr~~l 

• Understanding Financial 
Statements L...oiOJ"iia'!'~:i!,f 

• Using Financial Ratios • •• 1 ., 

44 
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. . . 
. Finqpcial· V!abilltY . ~: 

. ' 

39 

• Established Under Grant 
from USDA/RUS 

• Rural Utility Service 

• Financing for Pre
Development Costs 

• Also Available for 
Equipment Replacement 
and Service Extension 

42 

45 

! 
' 

I 
l 
I __ -• 

·~. 
·:..-~:..~ 

-
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-
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49 

l}ps for c~pliaJ lmproveinen~ :Piiin-.11ng 
-~ Sefwbitmiy'mrnimurn piite ror ~1 
·;Slay-ron~ · · ·· ~ 

·'AvcyCarrriintmurn 
•JuSt~nocd 
'~""lo"'lh.o~r~> 
-~ l.Ook.lll brQ'ad opi;on,: 
• Ootad fundin"g oPoofls 
'llisMSOO.h!y . 

• Free Asset Management 
Tool for Small Drinking 
Water and Wastewater 
Utilities! 

• Tips on How to Develop a 
Rec:ord of Your Assets, an 
Understanding of Your 
Financial Situation, and a 
Tailored Asset 
Management Plan. 

52 

J~:frastruct.ure ·~tabbtity ·. -..,, 
,, ~"' 

A~seJ Manag~merit 

Asset Management is maintaining· a· 
· ··desired level t:ifservice · ·· · 

(wliat yog \\'ant }i0uf.?.ss!31~_to 
'provid~) 

· Atthe lowest life cycle ·cost 
(be§l ap;;;~priai~ cost :-1!0! ·no c0d1 

I 
47 

• Examples .of High Achievement: 
• Having an inventory of system 
components, location, installation date, 
and con.dition. 

• Understanding of system operating 
parameters (e.g., pressure). 

• Having a capital improvement plan .. 

I 
50 

53 
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48 

lnf~strwGtture Sra.bili'cy -- -
. .. ~ 

. Five ·cc.r·e con\Jloriiirit5 of Asset 

. M~riagement · - · · · ~ 

/e~. ~currentstateoftheAs·s·_~ts 

\:
~ /_~1 ~-~_[)'('=' . '._Lev:! of Service r'[ 

'_ . /:/ .~J.f Criticality - ~ 
t:l.'\"'~ · · Life Cycle Costing ! - ,:z...: 
~~ !~ ~-
-~ ~ Long-Term Funding 

I 

Cbali~nges,{cha~ges - -
- :£ ~ . ~ ~obiT-
• Planning for repair and maintenance 

of infrastructure is hampered by a 
limited knowledge of the condition 
of existing infrastructure 
components. 

• Many systems are trapped in a 
reactive repair and maintenance 
mode leaving little or no time for 
undertaking the proactive work 
needed to establish an asset 
management program. 

·TrrDJs;' - ,. __ _ 

-en"i!.•r.~'T 
.IJI ...... ..-.tf-
, .. ..,~· ... ;11,' 

~-~~~ 
"..rt~1l~,""'?ll· 
t'<tt'mloAdl"t".ol• 

J-r.--~~-m:-.,-~-,-l!J-~-, --o-~-·liJ;;-.,-(!1-,,::::TtJ-_.';-,·~r:=-; '"ff;;_JX_c_l_~:-: -------· 
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• Examples of High Achievement: 
• Having an optimal energy rate 
schedule 

• Using energy efficient pumps 
• Minimizing water loss (i.e.< 15%) 
·Maintaining a comprehensive 

maintenance program 
• Proper pressure management 

6 
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Conductanenergyaudit 
identify locations or water loss 
lnsurestatusofisolationvulves 
M0nlt0rpressureregutatingvatues 
lmpleme'nt pressure managemeilt program 

Op~r~on. & MalnteJ1aQc;e Plans· ... ·. ~. -- '. 

58 

Mainiiiin ASS.im 
qfi6~rii_·-. 

· • Ac:tiVJIJOs to ~ep. 
·wntcfl\an:,g: 

MOiOt~~ . 

··.:·~-
;,NO!~ 

~. 
.·~: 

-..~ 

't\i I 

00 

t 

€:hallenges/Cha~ges . , 
"II'~ • -.. ;;: .. ,_ ~ • 

• A lack of system documentation. 

• Insufficient time to conduct training 
and exercises on the emergency 
response plan. 

• Employee and board member 
turnover makes it difficult to 
maint~in familiarity with emergency 
response procedures and materials. 

61 

Q'perational Optin;fization ! 
.r&hter/Energy EfjJI;lency·;· • 1 

~ -.; ~' 

EPA: Energy Use Tool for 
Water and Wastewater 
Systems 

• Interactive, E)(cel-based 
tool 

• Detailed Analysis of All 
Energy Types 

1 Provides Summary 
Report: Statement of 
Energy Performance 

56 

59 

62 

.,..... 
'COIIIUm!'rC~fll!~nc'" 

"""" ·l~ .. 
·~ ·,:.,;;.·tit:t, 
.~~. ...... 
>~~ 
·.¥~· ... 

6/24/2019 

RCAP: Sustainable 
Infrastructure for Small 
System Public Services: 
A Planning and Resource 
Guide 

• Water Conservation 

• Energy Efficiency 

• Renewable Energy 

57 

•Examples of High Achievement: 

60 

63 

• Having emergency response plans, 
operations plans, shut-off 
checklists for equipment. 

• Regular drills of the emergency 
response plan. 

•Certified staff and board mem 

7 
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64 

67 

NRWA: Quality on Tap! 

• Nationwide, Grassroots 
Campaign for Public 
Awareness 

• Hands On Guide to 
Engagement and 
Communication for Better 
Community Support 

70 

Sllakeholder Unde~standing { ~ 
ar:td SUJ!1port ' · ~~-

If YO\I dol\'t frame tho messaae.~ .. 

1------------~-1 

65 

68 

St-aken6Ider IJndE!r.stanaing 
9 aod Sopport. , • " ~ , 

• Examples of High Achievement: 
• Having a Capital improvement 
Illi!n or other document that 
summarizes utility prio,rities and 
can be shared with utility board. 

• Having standard operating 
procedures for utility staff that 
address communication. 

• Water and Wastewater 
Treatment Basics 

• Regulatory 
Responsibilities 

• Board Business 
• Financial Duties and 

Responsibilities 

71 

6/24/2019 

66 

., ' ~ :/ 
. ,, Cha~fenges/CJ:l~nges. ' ~_) 

~ "i ~ 7 - 0' ...... 

69 

Customers and 
stakeholders display a lack 
of interest in gaining a 
better understanding of 
utility needs. 

Customer resistance to 
paying water bills or 
supporting rate increases. 

• Role of Community 
Decision Makers in 
Small Systems 

'Tips on How to 
Communicate Needs to 
Decision Makers 

72 

r-; .. ~· 
I 

.... ~~ .. ~-~~. 

._.._.~, 

±:::::;:. 
-~ ~V"tor...,... 
.,~ ........ ~,. . 

. ~~k...
:~·,rt.-t 

11 
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73 

76 

79 

• Using the lmfsroving Outcomes Worksheet provided at 

~~~p'~~~ea~ i~;r~~X,~nT~;r~h~~(f~~~:fe361 f~~~~ 
b~h~~~ecrl~~~~~~~~~,~~;~b~is:a~!"~~~~;~:!t~~~~V~i~~. 
questions to answer. 

• After picking a management area, share perspectives on: 
• What will constitute 'high achievement' in this management 

area? 
• What are potential causes for the a~hievement gaps1 
• What changes will the utility need to make to Improve 

performance? 
• What will be the biggest challenges to performance 

improvement? 

.. • =· 
>Action Plan Wof.~sh~et · 
B ' •" ~~~~ 

Tab 4 in your 
notebook 

74 

E'n~ployee amd Leadership ~ 
D~veio[iment · . 

•Examples of High Achievement: 
• Having written job descriptions. 
• Providing clear performance 
expectations. 

•Making sure staff are cross
trained. 

·I 

ral'lle Activity •' 
Using IMPROVING OUTC€1Ji!7ES WORKSI:f5E7 

.. --· ---
_I_ 

Tab 3 in your 

notebook 

:';i""- Examples in 

~~e- Tab 6 in your 

notebook 
--

(pages 13-17) 
f---., ' -• 
77 

80 

. ·--

Ac;tion Plan Worksl'l·eet · · · ;. 
. ~ - ~ ' . ~ 

Step 1: Have each 
' person fill out their top 

three priority 
management areas from 
the Self Assessment 
exercise and then pick 
one to work on. 

6/24/2019 

·. . 
:. Cha!l_enges/Cha111ges~ 

,. . .. ~ 
• Employee motivation and opportunities 

for development can be hampered by 
lack of resources. 

• Limited access to training opportunities 
can prevent personal and professioi1al 
development. 

• Lack of written job responsibilities can 
lead to uncertainty about management 
expectations and a lack of recognition for 
the work that is done. 

r-t!IR"~ 

.too~...-.· 
~-~ 
~~~~!-

• Time constraints on employees. I 
==·==~~.~~----~ . rt&m tl!m~~lillm;:,r:i;fr&;gf.i!l __ . 

75 

78 

For Example ... 

81 

Pribrity Management Areas: 
~ .. · Wqte't"~o,Lif~A~e~@C:B 
~, .. ffQ~!:l~t ~!#B. 
3,. f!Ni~liltvt!l~fiifh' ¢::l Select One 

9 



82 

Step 2: Choose an action 

l<;ii5ii!Jiili--1- that you could take to 
_, make improvements in 

your selected Priority 
Management Area . 

. I 

For Example ... 
~
"/~'-
;.,.~k--"11 
~-··· 

~~ 

:fsMw 
,~~~ 
;,f'f'!~_(R 

• "t:.-ll~~;rt'~~~t!Fl.,i~.,n,=.J 

-*'liUt.:i.I~~L:o< ... l'f-!l;j .. Jfb:f 

~...;~:~"·"~J-1:--:--.:a 
,-,~~~~ 

_, rt.J.<,r!Nl-..,;!{ ..... "'jl~!l.,..u.JQ 

. , =.~~:t:~~=;J· 
'~:e:.i.t'r.l=IW:rY-.to~>JU.k.\'l.aJ~~· 
'ii;'.w ... li!lfli.:-;;~~ - ',, 

;~~~~:-=r::,.J 
~~~~.at . 

1~----~---· 
85 

88 

For Exam~le ... 

83 

Pli\Jnt•; tl~;no.sr.:m•..:nt f.; co:; 
L IU~t..!;.'><r.t.ol..'!..:~ 
.-l~CdJr;. 

·1·'""""'·',;;.~ ~ 0 

il 

·-~--· 

For Example ... 

86 

89 

~r..;tf.~~</1~--r 
.t jl'4h.J.:!~; 

lt.drR!t~l~ '(o=-.f:.,111..&4~:»t)".tlt,r'.J.(t•~!:l''#..;. 

~~--~ :::::~:::~~U•!;~~~LM;~ 
bNwPIDas:. ' ~>c:N"J.-~!'!1'! 
·.;.·~·~a ' .... ~.;.?!-~~~J ... hbji.,e ...... (.,.~.:.,:: 
~m . .m ~d~~ • 

--~~~np;rnd~-,;q,;.,.;,;. .... 
·~!t:....U:to<MT.t~~~..l!A:.t..:d 

~!Up.~~.Y.t.io3f~~~~ 

R'rural and Small S.ystl;lm Gt~ideb0ok 

·----·--·-----·----:====--

6/24/2019 

84 

87 

90 
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http://efcnetwork.org/sm all-systems-project 
L~~ ,~0 . . Topics: 

:::::;--=:.._-:::=...-=:=,' · : *'-\,'r · Asset Management 

~S · EnergyManagement 
--·-----~- ....... -":"- • FiscaiPlannlng&Rate 

91 

94 

Setting 
• FundingCoordlnatlon 

-"'"--- • Manageriai&Financial 
.... - Leadership -.-.. · • water Loss Reduction 

• WaterSystem 
Collaboration 

• OimateRt'$J!iencv 

6/24/2019 

. . ~ " "' . ~ .. ·~ . 
K101N Organi:tatio'ms in Kentt!lcky: 
. !.' - ; u 

Free KYPl.PE Software . · .... ,.. :: ~ . : ~ . 
• KY Water Resources Research Institute (KWRRI) 
• KV Division of Water (KDOWJ ~ 
• KY Division of Compliance Ass/stances (KCDA) 
• Kentucky Rural Water Association (KRWA) 
• KY Rural Community Assistance Partnership (RCAP) 
• KV Infrastructure Authority (KIA) 

• KY Public Service Commission (PSC) 
• KV Water and Wastewater Operators Association (KWWOA) 

• 1<1/CN AWWA/WEF 
• KV Area Development Districts (ADDs) 

• KV Cooperative Extension Service 
• KY Center of Applied Energy Research {CAER) 

92 93 
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University of 

Ken tuck~ Kentucky Water'!Re'sources Research Institute 
Steven J. Evans, Assis~ant Director 

May3, 2019 

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

RE: Application for Approval of Training Course for Continuing Education Credit 

Dear Ms. Pinson: 

RECEIVED 
MAY 0 3 2019 

PUBLIC SERVICE 
COMMISSION 

The Kentucky Water Resources Research Institute and has scheduled a training event at 
Whitesburg Water Works in Whitesburg, Kentucky on June 18, 2019. The training event 
includes material from the "Sustainable Management of Rural and Small Systems Workshop," 
which was developed by the US EPA and the USDA and focuses on ten key management areas 
for small drinking water and wastewater utilities. The training event also includes material 
from the "Fundamentals of AWWA Water Auditing and Loss Estimation Workshop," which 
was developed by faculty and staff at the University of Kentucky. The workshop is being 
offered at no cost to the participants through financial support provided by USDA. 

We have enclosed 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 agenda is attached) 
4) The number of credit hours requested by the program: 6 
5) The name and relevant qualifications and credentials of each instructor presenting the 
program: Steven J. Evans and Steven W. Hoagland, resumes and curriculum vitae are 
attached. 
6) A copy of written materials given to attendees (class PowerPointslides are attached) 

We respectfully request that the training be approved for 6 hours of continuing education 
credits as management training for commissioners of water districts as referenced in 807 KAR 
5:070. The sustainable management workshop has previously been approved by the PSC and 
DCA for training events held in 2017 and 2018. 

If you have any questions or require any further documentation, please do not hesitate to 
contact me. 

see blue~ 
233 Mining and Minerals Building I 504 Rose Street I Lexington, KY 40506 I P: 859-257-1832 I www.uky.edu 



Steven J. Evans, Assistant Director 
Kentucky Water Resources Research Institute 

https:/ jwww.research.uky.edu/kwrri 

see blue~ 
233 Mining and Minerals Building I 504 Rose Street I Lexington, KY 40506 I P: 859-257-1832 I www.uky.edu 



SUSTAINABLE MANAG.EMENT OF RURAL AND 

SMALL SYSTEMS AND AWWA WATER AUDITING 

WORKSHOP AGENDA 

June 18, 2019 

Whitesburg Water System, 240 River Park Dr, Whitesburg, KY 41858 

8:30 am - 4:15 pm 

FACIUTATOR(S): Steven Hoagland, Engineer, Kentucky Water Resources Research Institute; 

Time 

8:30 

8:45 

8:55 

9:15 

10:05 

, Steven Evans, Assistant Director, Kentucky Water Resources Research Institute 

Session 

Set Up/Sign-in/Registration (15 minutes) 

Sustainable Management Workshop Objectives (10 miriutes) [Steven H.] 

Session 1: Overview of Key Management Areas (20 minutes) [Steven E.] 

• Presentation of Key Management Areas 

• Group Discussion: Other Important Management Areas for Sustainability 

Session 2: Utility 'Self-Assessment' Exercise (50 minutes) [Steven H. I Steven E.] 

• Explain "Sustainable Management Self-Assessment" (5 minutes) 

• Participants Conduct Self-Assessment (15 minutes) 

• Explain Plotting of Results: achievements vs. priorities (5 minutes) 

• Participants Plot Results (10 minutes) 

• Table Discussion (15 minutes) 

o What are your areas of focus (the orange and red areas)? 

o Why are they an area of focus? 

o What are the commonalities and differences among table participants' 

achievements, priorities, and challenges? 

o How might your perspective on these priorities change if you are an: 

• Operator 

• Manager 

• Board Member 

• Judge Executive 

Break (15 minutes) · 

Sustainable Management of'Rural and Small Systems and AWWA Water Auditing Workshop 

~ ' . 



10:20 

11:10 

12:00 

1:00 

2:00 

3:00 

3:15 

4:15 

Session 3: Improving Outcomes (50 minutes) [Steven H., Steven E.] 

• Tips from previous Improving Outcomes Exercises (5 minutes) 

• Each participant completes an improvement worksheet for one low achievement/high 

priority management area (25 minutes) 

• Discussion Questions: 

o What will constitute 'high achievement' in this management area and what are 

the causes of your achievement gaps? 

o What changes will the utility need to make to improve performance and who will 

need to be involved for these changes to take place? 

o How could you track your performance progress? 

o What will be the biggest challenges to performance improvement? 

• Participants share improvement worksheet results at their tables (20 minutes) 

Session 4: Creating an Action Plan (50 minutes) [Steven H., Steven E.] 

• Discuss Utility Management Improvement Plan 

• Complete a Sustainable Management Action Plan Worksheet 

Lunch 

Session 5: Fundamentals of AWWA Water Auditing (60 minutes) [Steven H.] 

• Introduction 

• Identifying the Problem 

• The Water Audit 

• Terminology and Breakdowns 

Session 6: Conducting the Water Audit (60 minutes) [Steven H.] 

• Overview of the Top-Down Water Audit 

• Excel Worksheet 

• Data Validity Scores 

• Step-by-Step Process 

Break (15 minutes) 

Session 7: Available Resources and Example Walkthrough (60 minutes) [Steven H., 

Steven E.] 

• Overview of Available Resources 
' 

• Example Walkthrough Using Whitesburg's System and AWWA's Audit Software 

Adjourn 



Steven J. Evans, Assistant Director 

Kentucky Water Resources Research Institute 
233 Mining and Mineral Resources Building 
University ofKentucky, Lexington, KY 40506-0107 

EDUCATION 
M.A. (Education), Georgetown College, 2004 
B.S. (Biology), University of Kentucky, 2001 

PROFESSIONAL EMPLOYMENT 

Telephone: 859-257-1299 
Fax: 859-323-1049 
Email: steve.evans@uky.edu 

2017- Present: Assistant Director, Kentucky Water Resources Research Institute, Lexington, KY. 
2010- 2017: Project Manager, Third Rock Consultant~, Lexington, KY. 
2006- 2017: Environmental Scientist, Third Rock Consultants, Lexington, KY. 
2005 -2006: Lab Director and Quality Assurance Director, EnviroData Group, Lexington, KY. 
2004-2005: Biology and Inorganic Chemistry Laboratory Section Manager, EnviroData 

Group, Lexington, KY. 
2002 - 2004: Lab Technician, EnviroData Group, Lexington, KY. 

RESEARCH INTERESTS 
Watershed management and planning, water quality monitoring and analysis, stonnwater 
management with emphasis on illicit discharge detection and identification and public 
involvement and low impact development, stakeholder involvement and education, geospatial 
mapping and analysis, and environmental permitting. 

PROFESSIONAL SERVICE ACTIVITIES 
2017-Present: Interagency Technical Advisory Committee on Groundwater, Chair 
2017-Present: Lexington Stonnwater Stakeholders Advisory Committee 
2017-Present: Watershed Water of Kentucky, Science Advisor 
2017-Present: Kentucky River Watershed Water, Board Member 
2018-Present: Friends of Cane Run, Vice President 
2018-Present: University of Kentucky MS4 Working Group 
2018: American Society of Civil Engineers- Ketttucky Section: 2018 Infrastructure Report Card: 

Drinking Water Working Group 

PROFESSIONAL MEMBERSIDPS 
Kentucky Stormwater Association 
Kentucky Academy of Science 

PUBLICATIONS/PRESENTATIONS 
1. S. Evans. 2018. Water in Kentucky: How things are flowing at KWRRI. October 5, 2018. 

Kentucky Geological Survey Seminar Series. 
2. Curl, Douglas C. and Steven J. Evans. 2018. Kentucky Water Quality Report Cards: Interactive 

Mapping Tools and Grading Algorithms to Communicate Science to the General Public. 
Geological Society of America Abstracts with Programs. Vol. 50, No. 6 doi: 
10. n30/abs/2018AM-319377 

3. Evans, S.J., M. McAlister. 2018. "The Clean Water Act." Kentucky Watershed Academy 
Watershed Coordinator Training Series: Module 1. Full day workshop developed for Kentucky 
Division of Water and U.S. EPA. Presented on August 16, 2018. 

1 



4. Ormsbee, L. and S.J. Evans. 2018. "Sustainable Management of Rural and Sma]l Systems 
Workshop." Workshop held July 9, 2018 at Fountain Run Water Utility. Kentucky Water 
Resources Research Institute in coope:ation with West Virginia University. 

5. Koyagi, E., S.J. Evans, and L. Ormsbee. 2018. Kentucky Water Resources Research Institute 
University ofKentucky Program Evaluation Repoti Fiscal Years 2011-2015. Office of External 
Research Water Resources Discipline U.S. Geological Survey. I 18 p. 

6. Evans, S.J. and Ormsbee, L. 2018. "Kentucky Water Resources Research Institute Annual 
Technical Report FY 2017." U.S. Geological Survey 1 04B Research Program Final Report. 
121 p. 

7. Koyagi, E. and S.J. Evans. 2018. "Kentucky Water Resources Annual Symposium 
Proceedings." Symposium held March 19, 20 I 8 at Marriott Griffin Gate Res01i, Lexington, KY 

8. Gilbert, L. and S.J. Evans. "Watershed Organizations of Kentucky." Poster. Produced for 
Kentucky Division of Water and U.S. EPA. 

9. Evans, S.J. 2018. "Communicating through Citizen Science: The Watershed Watch of 
Kentucky Experience." Invited speaker at Kentucky Geological Survey Annual Seminar 20I9. 
Kentucky Geological Survey Core Library. 

10. McAlister, M and S.J. Evans. 2017. "Kentucky River Watershed Watch: Summary of2017 
Sampling Results." Repoti produced by Kentucky Water Resources Research Institute. Funded 
by Kentucky River Authority. 

11. Ormsbee, L; S.J. Evans, and K. Peterson. 20I 7. "Watershed Supply Repoti: Beam-Suntory, 
Loretto, KY." Kentucky Water Resources Research Institute. Project Repoti for Beam-Suntory 
Maker's Mark Facility. 

12. Ormsbee, L; S.J. Evans, and L. Pacholik. 2017. "Watershed Sustainability Rep01i: Beam
Suntory, Clermont, KY." Kentucky Water Resources Research Institute. Project Report for 
Beam-Suntory Jim Beam Facility. 

13. Evans, S. J. and J. Shelby. 2017. "Combined Water Quality I Quality Assurance Project Report 
for Cane Run Comprehensive Watershed Based Plan." Third Rock Consultants. Project 
Technical Report for Kentucky Division of Water. 

14. Evans, S. J.; J. Carey; D. Price; R. Walker; K. Miller; R. Lamey; L. Hicks; A. Rains. 2017. 
"Quality Assurance Project Plan: Lexington-Fayette Urban County Government Municipal 
Separate Storm Sewer System (MS4) Monitoring Plan." Third Rock Consultants. Prepared for 
Lexington-Fayette Urban County Government Division of Water Quality. Revision 2. 

15. Evans, S. J.; J. Carey; D. Price; R. Walker; R. Lamey; L. Hicks; A. Rains. 20I7. "Quality 
Assurance Project Plan: Lexington-Fayette Urban County Government Watershed-Focused 
Monitoring Plan." Third Rock Consultants. Prepared for Lexington-Fayette Urban County 
Government Division of Water Quality. Revision 2. 

16. Olson, W.C. and S.J. Evans. 2016. "Severe Erosion Survey: Cane Run Watershed, Fayette and 
Scott County Kentucky." Third Rock Consultants. Project Technical Rep01i for Kentucky 
Division of Water. ' 

17. Evans, S. J. and J. Shelby. 2016. Technical Memorandum on Illicit Discharge Detection and 
Elimination Chemical Fingerprint Library. Third Rock Consultants. Prepared for Lexington
Fayette Urban County Government Division of Water Quality. 

18. Evans, S.J. eta!. 2016. "Chestnut Creek Watershed Based Plan, Marshall County, KY." Third 
Rock Consultants. Project Report for Friends of Clarks River National Wildlife Refuge. US 
EPA Section 319(h) Grant No. C999486-1-12. 

19. Evans, S.J. and W.C. Olson. 2015. "Lexington-Fayette Urban County Government 2014 
Annual Monitoring Report, Lexington, Kentucky." Third Rock Consultants. Prepared for 
Lexington-Fayette Urban County Government Division of Water Quality. 

20. Olson, W.C. and S.J. Evans. 2014. "North Elldwrn Creek Watershed Assessment, Lexington, 
Kentucky." Third Rock Consultants. Prepared for Lexington-Fayette Urban County 
Government Division of Water Quality. 
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Curriculum Vitae (Abridged) 

Steven W. Hoagland, EIT 
Phone: (859) 433-0475 
steven.hoagland2@gmail.com 

EDUCATION 

712 Vermillion Peak Pass 
Lexington, KY 40515 

MS University ofKentucky, Civil Engineering (2016) 
Emphasis: Hydraulics, Water Resources Engineering 
Committee Members: Lindell Ormsbee,* PhD; Scott Yost, PhD; James Fox, PhD 
*Advisor 

BS University of Kentucky, Civil Engineering (2014) 
Emphasis: Water Resources Engineering 
Undergraduate Research Advisors: Lindell Ormsbee, PhD; Scott Yost, PhD 

PROFESSIONAL EXPERIENCE 

Kentucky Water Resources Research Institute, Lexington, KY (Sep. 2018 - Present) 
Civil Engineer 

• Responsible for planning, coordinating, and conducting training workshops for rural 
water and wastewater utilities in Kentucky's Appalachian region; and developing 
hydraulic models for rural water utilities and training utility employees on model use. 

• Reviewed funding proposals for USGS 1 04b and 1 04g research grant programs. 
• Lead and participated in laboratory exercises to determine the variability and accuracy 

of field kits when testing for Phosphorus and Nitrogen concentrations. 

Tetra Tech, Inc., Lexington, KY (Jan. 2016- Sep. 2018) 
Civil Engineer 

• Responsible for balancing a multi-project workload, coordinating with co-workers and 
clients in other states, responding to clients in a timely manner, meeting deliverable 
deadlines, and delegating project work to engineering interns. 

• Project work includes civil site design, construction administration, hydrologic and 
hydraulic modeling, and municipal program management. 

Civil Site Design and Construction 
1. Blue Grass Airport, Lexington, KY 
2. West Hickman Wastewater Treatment 

Plant, Lexington, KY 
3. Wolf Run WWS Facility, Lexington, 

KY 

Municipal Program Management 
1. Blue Grass Airport, Environmental 

Management Program 
2. LFUCG, Municipal Separate Storm 

Sewer System (MS4) Program 

Hydrologic and Hydraulic Modeling 
1. city of Cape Coral, FL - Irrigation 
2. City of Gateway, FL- Irrigation 
3. City of Grand Rapids, MI - Storm 
4. City of Port St. Lucie, FL- Potable 
5. City of Tampa, FL- Combined Sewer 
6. Genoa-Osceola, MI- Sanitary Sewer 
7. GLWA, MI- Combined Sewer 
8. Miami-Dade County, Potable 
9. Miami Int'l Airport, FL- Potable 
10. Westover Air Reserve Base, MA 

Potable 



Curriculum Vitae (Abridged) 

PUBLICATIONS 

Journal Publications 
1. Hoagland, S., Hernandez, E., and Ormsbee, L., "Hydraulic Model Database for Applied 

Water Distribution Systems Research," in preparation. 
2. Ormsbee, L., Peterson, K., and Hoagland, S., "Is It Time to Revise the Curve Number 

Method: Especially for Urban Applications?" in preparation. 

Conference Proceedings 
1. Hernandez, E. Hoagland, S.,' and Ormsbee, L., "Water- Distribution Database for 

·Research Applications," Proceedings of World Environmental and Water Resources 
Congress, West Palm Beach, FL, May 22-26,2016, pp. 465-474. · 

2. Hoagland, S., Schal, S. Ormsbee, L., and Bryson, S., "Classification of Water 
Distribution Systems for . Research Applications," Proceedings of World 
Environmental and Water Resources Congress, Austin, TX, May 17-21,2015, pp. 696-
702. 

Thesis 
1. Hoagland, S., "Transient-Based Risk Analysis of Water Distribution Systems," Civil 

Engineering Theses and Dissertations, University of Kentucky, 2016. 
https://uknowledge.uky.edu/ce etds/39. 

Technical Reports 
1. "Monitoring of Post-Construction Stormwater Controls," Lexington-Fayette Urban 

County Government, June 2018. 
2. "WQV and RRV Analysis of Existing Stormwater Controls for the Hope Center 

Apatiments at 1518 Versailles Road," Lexington-Fayette Urban County Government, 
August 2017. 

3. "Hydrologic I Hydraulic Analysis of Residential Detention Basin WH+-61+A1 at 109 
Hidden Woods Court," Lexington-Fayette Urban County Government, June 2017. 

PRESENTATIONS AND WORKSHOPS 

1. "Introduction to Water Distribution Systems Modeling Workshop," Matiin County 
Water District, Inez, Kentucky, March 5, 2019. 

·2. "Erosion and Sediment Control Plan Preparation Workshop," Developers, Contractors, 
and Consultants, Lexington-Fayette Urban County Government MS4 Program, March 
20,2018. 

3. "Erosion and Sediment Control Plan Review Workshop," Municipal Staff and Fayette 
Construction Site Inspectors, Lexington-Fayette Urban County Government MS4 
Program, March 1, 2018. 

4. "Challenges and Perspective from an EIT," Water Professionals Student Chapter, 
University of Kentucky, November 30, 2017. 

5. "Classification of Water Distribution Systems for Research Applications," World 
Environmental and Water Resources Congress, Austin, TX, May 20, 2015. 



1 

4 

• This workshop will focus on management issues but will 
likely involve a range of participants: 

• Operators 

• Managers 

• Decision makers 
• CityOfflclals 

• Mayors 

• Cityccuncilmembers 
• UtilitybGardmembers 

• County Officials 
•Judces 
• Me~rsoftl1efisulcourt 

Common ClnalfeRges for Utillf;ies 
':,.. • ~<· • • 0 

• Aging infrastructure that needs more intensive repair and 
replacement. 

• Continuing regulatory changes, including the need to often 
balance priorities among multiple compliance endpoints. 

• Workforce challenges, including an aging workforce and 
difficulties in recruiting and retaining qualified staff. 

• Uncertainties about future funding opportunities. 

· • Competing local priorities and a dwindling resource base in 
many small comm_unities. 

• Uninformed or disengaged board members. • 7 

Welcome a·nd Introductions 
•• ModeratPJlil gin~eO.ormsbee •• 
"" ~ ifi ~ ~~ • , 

• Welcome 

• Purpose of Workshop 

• Introduction of Team Members 

• Participant Introductions- Name, Community, Role 

• Workshop Materials 

• Meeting Logistics 

• Meeting Agenda 

1~--------------· 

2 

5 

Scbedule 0f Activities . ~ 
: ~ ~ :'" : .. 

Introduce Key Management Areas 

Perform Self Assessment Exercise 

Discuss Tips for Improving Outcomes 

Improving Outcomes Exercise 

Lunch 

Creating an Action Plan Exercise 

Tools, Guides and other Resources 

Next Steps -• 

. Key Utilft:y Persnnnel . . . . 
- • 0 c 

• The effective management of a water utility will require 
the active participation of a range of individuals: 

o Customers 
• Operators 
o Managers 
• Decision makers 

o Cltyotflc:lals 
• MJyors 
o City counal members 

o Util'ityboardmembers 

o CountyOfficials 
oJud&es 

1--~====~------
o Membe~of~flsc<~lc.ourt I 

8 

3 

6 

9 

6/18/2019 

• Phase I 
• Regional workshops 

• Explain 10 basic management areas 
• Perform general utility assessments 
• Identify possible goals and strategies 

• Phase II 
• Individual utility workshops 

o Involve operators, managers, and decision makers 
• Develop feasible goals and strategies 

• Provide technical resources to help support 
implementation 

Provide sale 
vmter. al inosl 
approprlale cost 
, .t.Wate~·aualily 
~ Reliabllily · · 
"Affordabllity 

Financial .. 

' / 

1 



. ' 

.: Keys T0 Manggememt Success. 
"~ ~ .o'!, • ~ 

' " 
• Leadership 

• Strategic Business· Planning 

• Knowledge Management 

• Measurement 

• Continual Improvement Management 

1----------------· 
10 

M! « •• •• 

·,The Ten Key Maoagement Areas:.· 
~ • v ~ • • :'" 

7: • 1
1 Water Resource ~ 

..... 'Adequacy ~ 
6. Financial Viability 

~'=-=· 2. Product Quality @ 1 7. Operationa • 
Optimization -

A€)~ 3: sc.",',.t,•famct•,.r.. Energy and Water 
'O'fi'\~ e Efficiency 

4. Communi~ ~ 8. Infrastructure 
~ Sustalnabihty & Stability 

· ·T~! 5~~?~~ent l!f& 9. W~s~li~~~al 
5. • Employee and ~ 

·~1 leadership (') 10. Stakeholder u"i11 Development Understanding and 
IJ Jfl Support 

1~~-~---"--~~· 
13 

. . 
_'2. Product'Qualitv ~ 
•_ ~ J 

• Produces potable water or treated effluent, along 
with process residuals that are: 

• In full compliance with regulatory and reliability 
requirements. 

• Consistent with customer, public health, and 
ecological needs. 

• Supportive of local economic development and 
business needs and opportunities. 

~~~----------~· 
16 

• Effective btilityManagement · · 
Cyde ;. 

li2:;2· 
.), 

I 
11 

·. .. ... . .. 
Tfue Weii-Ma:F~ageE! Utility . 

I I~ - ,l_ • • 'I! • 

• Ten Management Areas are framed as outcomes. 
• They serve as building blocks for utility performance 
lmproveme~t: 

• Where to focus. 
• What to strive for. 

• Most water 'and wastewater utilities pay attention to 
each of these areas and likely perform well in at least 
some of them. 

• They can be' use'd to fit into, draw on, and support 
asset management, long-term business planning, 
continual irryprovement management systems. 

14 

• Helps customers understand the value of water and 
their local utility. 

I 

• Knows what
1
their customers expect in terms of service, 

water quality, and rates. 

• Has develop:ed a way to gather feedback from their 
customers, review the feedback, and then act on it. 

• Sets goals to meet these expectations. 

• Is able to respond to emergency conditions in a timely 
and efficient manner. 

17 
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12 

' . 
1. Watet:~C~pacity;Adequacy . . . 

• Ensures water availability consistent with current 
and future customer needs through: 

• long-term resource supply and demand analysis 
• Conservation 
• Public education 

• Understands the utility role in water availability. 

• Manages operations to provide for long-term 
aquifer and surface water sustainability and 
replenishment. 

15 

• Is actively engaged in the local community. 
• Is aware of or actively engaged in discussions of 

community and economic development 
• Is aware of local business needs and opportunities 

for new residential or business customers 

• Aligns Utility goals to be attentive to the impacts that 
utility decisions will have on current and future 
community and watershed health. 

• Aligns Utility goals to promote community economic 
vitality and overall improvement. 

18 
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··.~. Emr:>lo,yee & L~adership ' · 
··tDevel0pment · . . 
. ~ . ~ • . • Recruits and retains a workforce that is 
competent, motivated, adaptive, and is 
concerned about safety. 

• Establishes a participatory, collaborative 
organization. 

• Ensures employee institutional knowledge 
is retained and improved on over time. 

• Creates opportunities for professional and 
leadership development. 

1------------------· 
19 

• Understands the condition and cost of each 
system component. 

• Plans for system component repair, 
replacement, and enhancement over the 
long-term at the lowest possible cost. 

• Coordinates asset repair, rehabilitation, and 
replacement within the community to 
minimize disruptions and other negative 
consequences. 
1----~-----,-~· 

22 

25 

• Understauds the ru!llife-cyde costs or the utility and establishes and maintains an 
effective balance between: 

• tongtermdept 
• Assetva!ua 
• Operdtionsandrruintenanceexpenditures 

• Operating revenues 

• Establishes predictable rates consistent with community expectations and 
acceptability-ad(!quateto: 

•Rewvercosts. 
•Provldeforreserves. 
• Addressmalntenanceoeeds. 
• Plan and lnvestfortutureneeds. 
• Maintain support from bond rating agencies 

20 

• Ensures utility leadership and staff work together to 
anticipate and avoid problems. 

• Identifies threats to the system (legal, financial, non-

~~~~j~~~~·s~~r)ib~"c~~~~~fi~~ifrh~;~~d~y, and 
vulnerability assessment. 

• Establishes acceptable risk levels that support system 
reliability goals. 

• Identifies how to manage risks and how to implement 

:~~~~-~~~!~d~e~~;~~~~~~~;p~n~:~l~~ing and using 

23 

Gt:ltting Started (Ta:b: 2) . : ~ . . . 
• u -

0
£

0 

• StBp 1: RATE Y•JUr syste-m'!· level of achieve~nf!nt 
{ptactice and p.::rfwmance) for each management area 

• Step 2: RANK the importance of each area 

• St>;:p 3. PL0:" the re:;u!r; !!J!i~l'!!\!!~~ 

• Step 4: Identify area of focus 

26 
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7. Q;peratimlal Optilill!lzati0D 
. : ~. -. .. - - ~·.. ~ 

• Understands·the operational performance factors (e.g., 
reliability of service, pressure, DBPs, overflows). 

• Ensure ongoing, timely, cost-effective, and reliable 
performance improvements in all facets of operations (i.e., 
continual improvement culture). 

• Minimize resource use, loss, and impacts from day-to-day 
operations {e.g., energy and chemical use, water loss). 

• Maintain awareness of information and operational 
technology developments to anticipate and support timely 
adoption of Improvements. 

1----------------· 
21 

• Actively involves stakeholders In the decisions that will affect 
them: 

• By providing for a structure or protocol to engage stakeholders 
• By seeking to understanding stakeholder needs and interests 
• By promoting the value of dean and safe water 

• Creates understanding and support from oversight bodies, 
community and watershl.:'d interests, and regulatory bodies: 

• SeNicelevels 
• Rate structures 
• Operating budgets 
• Capital improvement programs 
• Risk management decisions 

24 

ST£P1> ;I. & 2: Ratiog Ael\11evemeliJ:t. and · 
Rao~in'g Prlorit;';( ·. . . : 
Se!f-~essmentE!eJJilbns(Iallan ~ - • • = =--

Use the table to rate your 
utility's achievement (first 
blank column) rate in the 10 
key management areas: P
poor, F- fair, G-good. 
Use the table to rate the 
priority (second blank 
column) of each the 10 key 
management areas for your 
utility: L -low, M- medium, 
H·high. 

27 
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· ·.s'fEPS 1 & 2: RatiRgAchiewementar.}'d 
Ranking P~ior1tY ' 

;fe!fAssessment DemoDS4ntion • : 

Take each management 

area one at time: -
1) Review the definition 
of the management area, 
2) Rate the achievement 
level of the area. 
3) Rate the priority level 
of the area. 

1------~--------.1 

,28 

:STEPS 1 & 2: Rarlog Achievement arJ01. 
~anking Priority· : · •. 

• #ili!·Assessment Demoolit!:atian • .:• 

Take each management 
area one at time: 

11 ••view the definition ~~5~~~~!~~~ 
of the management area. 
2) Rate the achievement 
level of the area. 
3) Rate the priority level 
of the area. 

.·.I 
31 

. "&TEPS 3.: Plotting 6esu(ts · .. 
.{J'e/f-AssesS'/,nent DemO!l§Jrat/on< ~ •• 
"~ ~ ~J ~ 

·.~ ·- I - I 

~~~~F-:1 
34' 

STBP 1: Rating Act1revemernt , 
$qa[e fram ~OW ta H/Gf1 achievement . , 

29 

STEP 3: Plotting RE?sults : 
se']frAssessmeat DemaoslrQtion • .• 

• • • • ~? • •" 

.. ---~ 
:i:~~ 

.I 
32 

35 
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• Review each of the five prioritization elements: 
1. Crisis s!tu.Jtions I urgeru:v (near term or Ions term) 
2. Currentorexpectedcha!lenge!o 
3. Consequence severity [non-compliance, costs, he.Jith, safety} 

4, Customer !mpJcts (water quality, reliability of service} 
5. Community priorities (ec.onomlc development, quality of life} 

• Select High if concerns for most elements (4·5) or a strong 
concern in several 

• Select Medium if concerns for some elements (2-3) or a 
strong concern for one 

• Select Low if concerns for few or none of the elements (0·1) 
and no strong concerns 

30 

33 

STEfl$ 3 & 4: Plotting Resmlts and 
Foausl.;Jg Atteqt1on 
fie/f;4l!l!;e~$/Jlentt/em~n.<tm(IOtt , • • 

• Why are they an area of focus? 

• Are your areas of focus different Or similar to the other 
utilities at your table? 

o What lessons can you Jearn from the other people at your 
table that you could use to improve your performance? 

o How might your perspective on these priorities change if you 
are an: 

36 

·Operator 
o Board Member 

Executive 

4 
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• Examples of High Achievement: 

40 

• Having a strong bond rating 

• Having a positive cash flow 

• Maintaining an effective balance 
between long-term debt, asset values, 
operations and maintenance 
expenditures, and operating revenue. 

EPA: Setting Small 
Drinking Water System 
Rates for a Sustainable 
Future 

• Determining Revenue 
Needs 

• Setting Rate Design 

• Approaching Rate 
Implementation 

43 

"1'lps from Previous, Improving . 
O,utrcomes Exercises · . 

-- ~· . 
• Key management areas selected and 
discussed at previous workshops: 

• Financial Viability 
•Infrastructure Stability 
• Operational Optimization 
• Operational Resiliency 
•Stakeholder Understanding and Support 
• Employee and Leadership Development 

38 

• It Is uncomfortable and politically 
challenging to discontinue service to 

~;W~3~~~~~~~"s\~~~;s ~i~Wa~~s~~':'ers, 
paid their bills. 

• It is difficult to communicate to elected 
officials and consumers about how much it 
costs to produce drinking water and process 
~~~~~east~~;;~~~~ it a challenge to get rate 

• Customers feel that flat rate billing practices 
are unfair (low volume users paying the 
same as high volume users). 

• Elected officials may make campaign 
commitments to no rate Increases. 

41 

Financial Management 
for Small-community 
Utilities 

• Understanding Financial 
Statements 

• Using Financial-Ratios 

.. I 

-~!"'·~ 
~,~~~ 
G:I-DUt••· 
:u..~ ... ;...c{l 
i.o~..i·: 
u...-*." 

I 

'i 
~_:_ -! 

44 
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' .. 
Finaocial Viabilit¥ · . _' 

• • • ... ~ ~~ t 

-r'[!f:> t '' . '\, 

:~ .... · .· 

';__ -~-~! ' ~- :_--· :_._ 

39 

• Established Under Grant 
from USDA/RUS 

• Rural Utility Service 

• Financing for Pre
Development Costs 

• Also Available for 
Equipment Replacement 
and Service Extension 

42 

_I 

~f-' _ _:-~~~ l~l ----- ----
"' 

45 
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lmrrastrwcture S~abilfty , - -- ~ "''"'" ~ ~ ~ ·" 
Infrastructure Stability Is De!Jendent Upon 

46 

49 

• Asset management 
•Capital planning 

tips tor Capi\allmproveinent 'ptani!lng 
• Sel artitrai"y minlmum priCe for a~l 

·• StayrCiiUstic . 
• i=l~ year minlmum 
• .iu:;tifyneod 
• ~nato with~tMr~s 
• LoOk Dl b:O<Jd cp~ 
• ~lal.l rwldinO oPooris 
• Distus5 oixiOt~ 

lnfrastrueture Stability 
' . ·~· . ~~ .. 

- --
EPA: Check Up Program for 
Small System (CUPSS) 

• Free Asset Managerncnt 
Tool for Small Drinking 
Water and Wastewater 
Utilities! 

• Tips on How to Develop a 
Record of Your Assets, an 
Understanding of Your 
Financial Situation, and a 
Tailored Asset 
Management Plan. 

1--------~-

52 

h<J.f:rastrue:ture Srability:' -
~ • ,4 ~t~ 

A~set Managemeitt 
Asset Management is maintaining· a 
. desired level or service --

<w~al you want yqu;_assels_to. 
prcJVide) 

At the lowest life cycle cost 
(lie;t appr~pnalf? rosl:-nol ·n9 eoSJ1 
-~----1 

47 

f!'llfrastrudwre StabJfity -
f ~ ,J4_I;:~,, 

• Examples of High Achievement: 
· • Having an inventory of system 

components, location, installation date, 
and condition. 

• Understanding of system operating 
parameters (e.g., pressure). 

• Having a capital improvement plan. 

50 

53 

I 
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. ~ ~ 

, I nftastrtJcttlve stabll[~ 
. ,_ ~·- . - -

, Five ·core coniponiints of Asset 
Mariagenienf · · .. · · -. · 

"'" r"1 /c.:·~ ~Current State of the As~ets 

\
~ ,?t~. --~v. :.(~' - lev_:l of s_e':'i~: ·iFf 

·.. , .'-\ 1 ,jf. Criticality 

~'~~~--- - life Cycle Costing '$..;. 
-.:.""~ ;:.7./ Long-Term Funding 

48 

• Planning for repair and maintenance 
of infrastructure is hampered by a 
limited knowledge of the condition 
of existing infrastructure 
components . 

. r.,rus;· 
o..u·;;_~T .,,,....,. ..... "_ 
·~t;:w~;.-~;_., •. 
~r•ltt.......-s 
~tec1J>4"1•1 

~""""'...;,.~ 
-~~ 

• Many systems are trapped in a 
reactive repair and maintenance 
mode leaving little or no time for 
undertaking the proactive work 
needed to establish an asset 
management program. 

51 

-~Ji'<fPI"'"" 
rtsiot>WT.'IIII.L 

• Examples of High Achievement: 

54 

• Having an optimal energy rate 
schedule 

• Using energy efficient pumps 
• Minimizing water loss (i.e.< 15%) 
• Maintaining a comprehensive 

maintenance program 
• Proper pressure management 

6 



55 

·:€Jperational ~ksilieney · 
;~_,.• r ·J-~- ·~ 

,Oper;t!ion & Maintenance Plans 

58 

tolaintoin~to 

Q~:~:S-tOUep 
'Wiltetf!OoA:ng 

MS~tG-~nce · 
-~tne-

·:c:atNct_ 
··Not~J 

. . 
·:~alle!'l&;es/Cha_~t5es . 
•"" Jt; • .; I ~ =-~ 

• A lack of system documentation. 

• Insufficient time to conduct training 
and exercises on the emergency 
response plan. 

• Employee and board member 
turnover makes it difficult to 
maintain familiarity with emergency 
response procedures and materials. 

61 

( 

·,tiJDfs::-

....... ~--~ 
~~.:...;·· .........., .. --·--...,.~ 

Systems 

• Interactive, ExceJ.based 
tool 

• Detailed Analysis of All 
Energy Types 

• Provides Summary 
Report: Statement of 
Energy Performance 

56 

59 

62 

'Ccnsuml!'rCcnliderw::.! 

"""" L~,.-

~~ 
~~·lt.dt 

~ 
..s.:.o..~ 

·~~ Thlnirf![~~n•J_pmn~ 

-~-~---· 

6/18/2019 

RCAP: Sustainable 
Infrastructure for Small 
System Public Services: 
A Planning and Resource 
Guide 

• Water Conservation 

• Energy Efficiency 

• Renewable Energy 

57 

•Examples of High Achievement: 
•Having emergency response plans, 

r operations plans, shut-off 
checklists for equipment. 

60 

63 

• Regular drills of the emergency 
response plan. 

•Certified staff and board 

7 



64 

67 

NRWA: Quality on Tap! 

• Nationwide, Grassroots 
Campaign for Public 
Awareness 

• Hands On Guide to 
Engagement and 
Communication for Better 
Community Support 

70 

H 
LJ 
~- . -

65 

68 

• Examples of High Achievement: 
• Having a Capital improvement 
Illi!Jl or other document that 
summarizes utility priorities and 
can be shared with utility board. 

• Having standard operating 
procedures for utility staff t.hat 
address communication. 

RCAP: The Big Guide for 
Small Systems: A Resource 
for Board Members 
• Water and Wastewater 

Treatment Basics 
• Regulatory 

Responsibilities 
• Board Business 
• Financial Duties and 

Responsibilities 

71 

66 

69 

Customers and 
stakeholders display a lack 
of interest in gaining a 
better understanding of 
utility needs. 

Customer resistance to 
paying water bills or 
supporting rate increases. 

EPA: Talking to Your 
Decision Makers- A 
Best Practices Guide 
• Role of Community 
Decision Makers in 
Small Systems 

• Tips on How to 
Communicate Needs to 
Decision Makers 

72 
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!:~~-~-· 
--..-.. w.~ ... 
~ ... ·-~~·i·.:.· 
~ .. ~...., -·~tldo1_1~ 
pi_I¥...,1D. 
~o<:odlo.r.ol 
.......,_.., .. ,..., ;~ 
~-
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• ,-E;mnpJgyee and Ceactership ! , 
·.pev.eiCJpment ·. :_ · . . · 

1---------~----~· 
73 

76 

79 

• Using the !m~rovlng Outcomes Worksheet provided at 

~~~p~~~~e}~ ~~~r~~~~~nT~;rl:h~~t~~~~:f'e3~f f~~~~~ 
b~h~~~e~~~;~i~~~,~~~b~~~arh!"~6~ka:~:!t1~~~V~~~ 
questions to answer. 

• After picking a management area, share perspectives on: 
• What will constitute 'high achievement' In this management 

area7 
• What are potential causes for the ac:hlevementgaps7 
• What changes will the utility need to make to Improve 

performance? 
• What will be the biggest challenges to performance 

improvement? 

~ --· Tab 4 in your 
notebook 

·:~j;fJ'gyee and L~a€fersf.lip · ' 

74 

77 

Da~;~eiCJpment · · 
. - ' 

•Examples of High Achievement: 
• Having written jCJb descriptiCJns. 
• Pmviding clear perfgrmance 
expectatiCJns. 

•Making sure staff are cmss
trained. 

Tabl-eActivity . · · 
u:~_,liJg/lMPROV!NG OU~ctfJMI!S WORKSHEET •• 

Tab 3 in your 
notebook r= I I =---1 I ::=.--1 1 Examples in 

Tab 6 in your 
==:J notebook 

r (pages 13-17) 

L 

. . . 
AGI:~on Plan Worksl'!eet 
. ~ . 

.-,· 

~--

·~ 

".· . 

Step 1: Have each 
• person fill out their top 

three priority 
management areas from 
the Self Assessment 
exercise and then pick 

·~ ~~- . one 'to work on. 

1- ~~~-;---:;-:~ 

80 
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.. .. .,. 
©hla![enges/Changes: 

. "' .. ~ 

• Employee motivation and opportunities 
for development can .be hampered by 
lack of resources. 

• Limited access to training opportunities 
can prevent personal and professional 
development. 

• Lack of written job responsibilities can 
lead to uncertainty about management 
expectations and a lack of recognition for 
the work that is done. 

• Time constraints on employees. 

75 

78 

FCJr Example ... 

Priority Management Areas: 
Cl,.· W~rei'~oHrc~~li~~~~A~cH 

z, hQ~~ct Qtii\l!tB . 

I 

3, f:i~4liii vta~llit~ ¢:J Select One 

81 
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82 

Step 2: Choose an action 

·<:;;~----+• that you could take to 
make improvements in 
your selected Priority 
Management Area. 

For Example ... 

~ ·~;;:;.;_-;::;l~1r:=:;:.":.., 
J~..,~~ ~~-::oi·..J~"-t•al:) 
~ 1.1~~ .. 

~~- --~!ti,__';-f .... ~~~·~..=:_ __ . 
~ I jowf~.C.."..--•to~af•U•~f=.-.>~u 
-~~U. r:.-.:..Jik.iWo~Lo·.::.OJo'\JU,t...,.-•,•n._,oJ,. ,.....,., 

'~~~~~=-~~u-~wrr~ 

~ ~:~~==~~;~~~:hJ 
lltt-~t.!~~~:J , ______ ____,_,~-!· 

85 

88 

For Example ... 

Pdon:v Mana.£:t:ir\'~lll A~cu~; 
t .... J:::ot!:.•..r.«,IJ:.:~ 

J lt;l)~!lJHu:i!.~ <===:J 0 

n 
1---------~------1 

83 

For Example ... 
~r.tt~.~t:'~ 

t.md!cwrwt~ ·1 ~ J;~:~~iltr!:.~(:fl'"~ ... ~!!~fT 
grllftl6!c!):' !Pl~.J~~_ri.l~ 

~1:1~ -.1 ~ole.t'~!to.LM,!O~t'l';~•r.J~;-

1

!:2::- ~ :~~~~-~::.=:"'~~ 
i~~-. 

I 
86 

89 
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84 

87 

90 
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Smarr Managermient for small 
Wat~r Systems ~roject 

Website: http:/ /efcnetwork.org/sm all-systems-project 
; .... _ • _· __ • ~~ Topics: 

==---=----, ~ : ~~~M~:~~~~~:~t 
... _ _.._....._ ____ - • F'ISCdiPJannlng&Rdte 

Setting 
• FundlngCoordlnatJon 
• Mdnilgl!l'iai&F!ndnclal 

LeJder5hlp 

91 

94 
) 

• WaterlossReductlon 
• WaterSystem 

Collaboration 
• OimateResiliencv 

I 

6/18/2019 

A • o" 

·K:ey Organi4ations in Kentucky 

• KV Water Resources Research Institute (KWRRI) 
• KY Division of Water (I<DOW) 
• KY Division of Compliance Assistances (KCDA) 
• Kentucky Rural Water Association (KRWA) 
• KY Rural Community Assistance Partnership (RCAP) 
• KY Infrastructure Authority (KIA) 
• KY Public Service Commission (PSC) 
• KY Water and Wastewater Operators Association (I<WWOA) 
• KY/TN AWWA/WEF 
• KY Area Development Districts (ADDs) 
• KV Cooperative Extension Service 
• KY Center of Applied Energy ReSearch {CAER) -
92 93 

11 



1 j 2 

4 5 

t 
7 8 

·Identifying the Problem 

·The Water Audit 

• Terminology and Ot!finitions 
• t.IJ6Brea~d<?wn 

• SimphfiedWi!.terBali<nc<: 

• Conducting the Top-Down Water Audit 
• Dllo<rvlew 

•Step·by·Step 

• Free Software and Other Resources 
•Aud1tWcrksh~t 

• M36ManL•a1{3"1 Ed:tlc<l) 

·Examp!eWalkthrough 

·WaterResourcesSupply ~ 
· Finandallosses 

• Operationa!Stressors 

• StakeholderPerc.:!ptions 

·System Integrity 

The Water Audit 

(1 

Multiple 
Interrelated 
Issues 

3 

6 

9 
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Identifying the 
Problem 

1 Known Koowns 2 Known UnkOOYifls 

Weknowthatreg!an"A"'. Weknowthatregion~A .. 
haslo96water/oss hasthemosractiie 

based oo/ast month's • leaks, but we don't know 
jlDwand biWng data.. what is causing them. 

3 Unknown KnoWnS 

WeCiari'tkiJowOur'' 
possible..Wrer/oss 
.saYill9s1 but we-do 

tmdeJ:Stand !he effects of 
pressvremaoogemen_t 

' Unkoown UnkrN\!ns 

We don't J:nowifregion 
•A" has residential meter 
errors,theextrtitofthe 

possiblet:rror,orthe 
systm1effed:s.. 

• Most methods are ess..'!ntia!lythe same! 

• Pay spedaJ attention to terminology and 
definitions. 

1 



10 

13 

ri) 
Gatl1er&~., 

Analyze Data iJ/1 
2. 

Measure I Est. 

3
. lf"Leakage 

Field 
Validation 

M36 Terms Simplified 

16 

11 

14 

Terminology and 
Definitions 

Terminology Breakdown 

17 
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12 

TOP-~OW~ 

t COMP~NENT 
3· 

BOTTOM

UP 

ANALYSIS 

M36 Terms and Definitions 

System Bovnd~ries Internal System 

15 

~ ... 1--------IJl .. ,.....,.. 
~-

CoN""""'- ~~-~~eo......"""'"'. 1'1""'1'-

V/a:rt o:.-1---I=E•~;;;;-~:;;;;;;.,._:;;;;;;;;;;-=l----1 
~ ~~ ~.......-.~ 

~~~..:~ 

u--.....,...~~ 

"""'"" ~-s,.-eo.-:.~ c..... 

~"':W: 
Rool L~C"CCo---.<11. 

I.DI.<a. l..Uit"•~'b::l<.· 

Water Supplied 

18 
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Authorized Cof\sumption 

M
t, 

' 

: 
--

19 

The Billed I Metered Matrix 
Bill d U b'!l d " "" 

$ © ~ ' 

1 
!i $ • 1!1-~ 

22 

Water Losses 

Where does it fit? ···-

25 

Authoriz~d Consumption 

20 

Water Losses 

23 

Water Losses. 

26 

What are the 2 

sub-categories 
for water loss? 

Ei/18/2019 

Authorized Consumption 

21 

Water Losses 

24 

Water Losses 

27 

Why is it a good 
idea to split water 
loss into these 2 

categories? 

Where does it fit? 

3 



6/18/2019 

Water Losses Water Losses Water Losses 

,__ __ _] 

28 29 30 

Water Losses Water Losses Water Losses 

31 32 33 

Water Losses Water Losses Water Losses 

34 35 36 

4 



Revenue & Non-Revenue Water 

37 

40 

43 

Level1 (Top-Down)o Step-by-Step 
• Step1:PreliminaryDedsions 

• Sy~m Bound~r~s, Tirr:i! Fra~, Units, D<>ta 

• Step 2: Collect Di5tributioll Sy5tem lnformiltion 

· StepJ MeasureWaterSuppliedto 
Distribution System 

• Step 4: OuantifyAuthorlzed Consumptron 
• B•llo>dvs.Unb1r.ad 
• Mc>tered vs. Unm:ur~ 

• Steps:CakulateWaterlO'ises 

• Step 6: Ouantify AppJrent and ReaiWater Losses 

• Step7:lnputPriceandCostsData 
•Retail,varo;;b!aprodvctocn,ilnn•Jalvperatl0!'15 

• Step 8: Revrew Aud1t Results 
• D~<hbrurd,p~rfcrmanc~ir..:f.o:.lter-;,prio.ltyar""' 

• Numbers between 1 and ~o to grade the data: 
• How"gc..od"isthedat.:~> 

- H.:>wccnf'C!entareyov onth•~data? 

• The larger the volume, the more important tho'! 
datavalid,tyscoreisintherinalgrade 

• Finalgrade{outofloo)atthebottom 

• Should 100 be my goal? No~ 

38 

41 

44 

· Hoveryourmouseoverthescoringboxanda 
gradingguidewillappear 

39 

42 

45 
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Conducting the 
Water Audit 

· Use the worksheet to enter values for water 
balance values, systemdilta, andtost ' 
!nformiltion. 

• Usetheworksheettoassessthequalityofyour 
data with ~data validity scoresu 

•ldentifySystemBoundaries 
· Sovrc~ W~ter Tre~tment 

•WholesaleCvstomers 

• PurchaseM~ters 

• Set a T1me Period for the Study 
· l-6monthsistao~ho:1. 

· u month recomm~nc!ed 
·UpdateeveryiTlC.'nth 

• DetermineUnitsofMeasure 
· Eng:i•h~s..SIUmts 

• CFS,GPM,MGD 

• Identify Records and Dilta Sources 
• SCADA 

• M~terRe<~dings 

5 



46 

49 

52 

• Cost d~ta should be easy to pull together 

· May be able to work with KIA or local ADD 
districttohe!ppu!ItogetherSystemData 

·Net Storage , ... , 
~- .,. 

ft1] Significantchange 
JanJ.St instorage Jan3tst 

ResuitiiiO'Ier·rcpr:rt~watf:rloss 

·MeterAccuracy 
• Choos~tor~pvrta ~rcentage ~Valuevfunderor 
~r·estimatedwatt'r 

• Workshe<::twillirxorpvrateth<:!.e'numbi!rsintoth.:. 
totalwat<:rsuppli~cakula.tiOI'l 

• Whatifyoursupp!ymetersarereadonthel>tof 
eachmonthandyourbillingmetersarereadonthe 
1o'~ofeachmonth? 

• Prorate the billing data for a monthly total 

• E;cample: .._ 

MonthlyMe~rReading! 

Jan.toMeterReadirg(Det.ll Jan. to): 33.204MG 

Feb.toMeterReadlng(Jan.u-Feb.to): 36.66MG 

lOdays 
33.204 MG X Jl d<I}'S"' 10.711 MG 

21day~· 
36.66 MG X Jl d<1ys = 2<\.BJ MG 

JanuaryTotal = 10.7ll + :u..B3 = 35.541. MG 

47 48 

50 51 

53 54 
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• Step 3-1.: Compile volumes from own water sources 
{includingnetstorage),import/purchasesources, 
and exports. 

• Step 3-2: Adjust supply numbers based on meter 
inaccuraciesandinternalstoragechanges 

• Step 3-3: Calwlate total volume of watersuppli€d 
tothedistributionsy~tem 

·Compile B1lledConsumption Data 
• Metered 

• Un:neter.od(estimatec.f"ateru><!ge) 

· Adjustbilleddataasn;oed<"dtoaccoontforlagtim.e 
intr.eterreadongs{~r.e>:~.shd.e) 

• Compile Unbi!!ed Consumption Estimates 
• M.;otereddat<l(ofavaoleb:el 
• Unmeter.;,d(estim:ate.:.f,...ateruX~ge) 

• Theworksheetautomaticallycalwfatesthetotal 
waterlossvaluebysubtractingauthorized 
consumption from the water supplied 

Water Supplied 

- Authorized Consumption 

Water tosses 

6 



55 

58 

• Tota!Annual(osts 
• Us~ toautorruti~al~f C.lltu!at~% NRW 

• CustomerReta!!UnitCost 
• Uwdtocak<Jiate lostrevenuefoomapp<~rent bss 

·Production Cost 
• Us.:d to calculate cc.stofr~a! lo~~s 
-WhataOOutpoter.tialrewonueloss? 

Water Balance Results 

61 

56 

59 

• Because we knawourtotalwaterloss, wec~n 
GJIOJlatetherealwaterlossvaluebyestJmating 
apparentlossandsubtracting1tfromthetotal. 

Water Losses 

- Apparent Loss 

- Real Loss 

·Non-Revenue Water 
• Cakulat~dlntftemiddi~cfyourrepo~;OC>I"l<sfotet 

•. 5umofWaterLo<s~sanjUrbllledCC<1oumpt,cm 

• Perfonnancelnd~eatorsTab 
· SummJnz~~waterlcssnumo.ersandu!culates 
unavoidabl~annu<~lnaiiC'Ss(UARL)I'nrcompari<cn 

· NRW%byvclumeandbyt""t 

• Breaks down IO$Se5 per s.mriceconn~ctio..,~nd p~r le~gth 
ofma•n 

· Wat~rBalante 

.• Dashboard 

• Dati!ValidityScor~sand PriOfiryAre.os 
• Welgh(~ds~o~ootohoo 
• s~gg~usarns for f!xu ... d;mprc.~m~nl 

Results Dashboard 

.:-s~==::.:E;E::r~~~~~~:~:=~~~~:~~~i;~:·::~·. 

j_:llli l_,_._._._:_I l I ' ----
.~-~'~ t 

I ·-.. -·-

62 
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·Estimate the following: 
• UMuthuizedCortSumpt!={dd.oulto.ls')t} 

.· CustomerMeterlmcc•Jracie~ 

( 

57 

Performance Indicators 

~~ _. 

~{ 

: ---..... { 

60 

Data Validity Score & 
Priority Areas 

W!J'EBAUpijDAJA'iAL]DIUSCQRE; 

-YOUIISCOR£IS;ell<iutl>f1DO-

A~e:l ... f<l'ltloocmponon!oofo ~rdwlll,.lon.a.a..xdllttti!ooi:iuliol 

ffliOB!UABfl§ EQR mamw 1 
S..O<i.;,lhtw<nn.i.:n~l<d(Kttn<JC.,.,bo~byO~!Mf,..,...,..con:pora!ls· 

I f:Co.!O«ttr•tu!etl~3itta<cttrO<i<-o I 
1 2:V•klmol,...,n"lloolt1"uo j 

I l'Sollod ...... ~ 

What does my data validity score mean> 

63 

7 



Water Loss Control Planning 
Guide 

64 

67 

.Watnr Loss Conbd Planning Guide 

• 4'~ Edition (U75 USD) 

• 3rdEdition(fREE) 

•!J_tm!farm-hv'1cir/wn
mrJ.twtlyo!oad~hoJ8/ut I 
AWWA.M36-Water
Audtts.and-! o~?-Contro!. 
fmg~ 
1Jl<![ 

65 

68 

Free Resources 

Example 
Walkthrough 

66 

• ht.t~:/Li'/.w.iX.ilXf.N.~.Q!glP,_<Q~i,Jrces.
Too]:;/RP59!'rcP51'vV~tt•r-! n<;5-Conlro! 

6/18/2019 
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~ Universityof 
'K Kentucky. 

May3, 2019 

Ms. Gwen Pinson 
Executive Director 

Kentucky Water R~S'J"!fi'Ces Research Institute 
Steven J. Evans, Assistant Director 

Kentucky Public Service Commission 
P.O. Box 615,211 Sower Blvd. 
Frankfort, KY 40602-0615 

RECEIVED 
MAY 0 3 2019 

PUBLIC SERVICE 
COMMISSION 

RE: Application for Approval of Training Course for Continuing Education Credit 

Dear Ms. Pinson: 

The Kentucky Water Resources Research Institute and has scheduled a multi-utility training 
event at Somerset Community College in Somerset, Kentucky on June 20, 2019. The training 
event includes material from the "Sustainable Management of Rural and Small Systems 
Workshop," which was developed by the US EPA and the USDA and focuses on ten key 
management areas for small drinking water and wastewater utilities. The workshop is being 
offered at no cost to the participants through financial support provided by USDA. 

We have enclosed 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 agenda is attached) 
4) The number of credit hours requested by the program: 6 
5) The name and relevant qualifications and credentials of each instructor presenting the 
program: Greg Heitzman, and Steven W. Hoagland, resumes and curriculum vitae are 
attached. 
6) A copy of written materials given to attendees (class PowerPoint slides are attached) 

We respectfully request that the training be approved for 6 hours of continuing education 
credits as management training for commissioners ofwater districts as referenced in 807 KAR 
5:070. The sustainable management workshop has previously been approved by the PSC and 
DCA for training events held in 2017 and 2018. 

If you have any questions or require any further documentation, please do not hesitate to 
contact me. 

Sincerely, 

see blue~ 
233 Mining and Minerals Building 504 Rose Street I Lexington, KY 40506 1 P: 859-257-1832 I www.uky.edu 

.r\rl F.qual Oppnrruni:y Unh•,•r.sir.v 



Steven J. Evans, Assistant Director 
Kentucky Water Resources Research Institute 

https:/ jwww.research.uky.edujkwrri 

see blue~ 
233 Mining and Minerals Building 1 504 Rose Street I Lexington, KY 40506 I P: 859-257-1832 I www.uky.edu 
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SUSTAINABLE MANAGEMENT OF RURAL AND 

SMALL SYSTEMS WORKSHOP AGENDA 

June 20, 2019 

Richard Cooper Bldg, Rm #100, Somerset Community College, 808 Monticello St, Somerset, KY 42501 

8:30 am - 4:30 pm 

FACILITATOR(S): Steven Hoagland, Engineer, Kentucky Water Resources Research Institute; 
Greg Heitzman, PE, MBA, BlueWater Kentucky 

Time 

8:30 

9:00 

9:15 

9:45 

10:45 

·session 

Sign-in/Registration (30 minutes) 

Introductions and Workshop Objectives (15 minutes) [Steven] 

Session 1: Overview of Key Management Areas- Presentation (30 minutes) [Greg] 

• Presentation of Key Management Areas 

• Group Discussion: Other Important Management Areas for Sustainability 

Session 2: Utility 'Self-Assessment' E~ercise (60 minutes) [Steven, Greg] 

• Explain "Sustainable Management Self Assessment" (5 minutes) 

• Participants Conduct Self-Assessment (20 minutes) 

• Explain Plotting of Results: achievements vs. priorities (5 minutes) 

• Participants Plot Results (10 minutes) 

• Table Discussion (20 minutes) 

o What are your areas offocus (the orange an9 red areas)? 

o Why are they an area of focus? 

o What are the commonalities and differences among table participants' 

achievements, priorities, and challenges? 

o What lessons can you learn from the other utilities at your table that you could 

use to improve your performance? 

o How might your perspective on these priorities change if you are an: 

• Operator 

• Manager 

• Board Member 

• Judge Executive 

Break (15 minutes) 

Sustainable Management of Rural and Small Systems Workshop 



11:00 

12:00 

1:00 

1:45 

2:15 

2:30 

3:10 

3:50 

4:10 

4:20 

4:30 

Session 3: Plenary Discussion- Self Assessment Results (60 minutes) 

• Tabl'es Report Out (30 minutes) [Steven] 

• Guest Speaker: TBD (20 minutes) 

• Synthesize Results by Plotting Entire Group {10 minutes) [Greg] 

Lunch (60 minutes) 

Session 4: Improving Outcomes (45 minutes) 

• Tips from previous Improving Outcomes Exercises (10 minutes) [Steven] 

• Each participant completes an improvement worksheet for one low achievement/high 

priority management area {25 minutes) [Greg, Steven] 

• Discussion Questions: 

o What will constitute 'high achievement' in this management area and what are 

the causes of your achievement gaps? 

o What changes will the utility need to make to improve performance and who will 

need to be involved for these changes to take place? 

o How could you track your performance progress? 

o What will be the biggest challenges to performance improvement? 

• Participants share improvement worksheet results at their tables {10 minutes) 

Session 5: Plenary Discussion- Practices, Tools, and Measures: Results (30 minutes) 

• Tables Report Out [Steven] 

• General Discussion of Findings [Greg] 

Break (15 minutes) 

Session 6: Tools, Guides and Other Resources (40 minutes) [Greg] 

• Presentation of Additional Tools, Guides and Other Resources 

• Guest Speaker: TBD (20 minutes) 

Session 7: Creating an Action Plan (40 minutes) [Steven] 

• Discuss Utility Management Improvement Plan 

• Complete a Sustainable Management Action Plan Worksheet 

Session 8: Sharing Success Stories (20 minutes) [Greg] 

Session 9: Next Steps (10 minutes) [Greg] , 

Session 10: Feedback Session (10 minutes) [Steven] 

Adjourn 

( 
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Curriculum Vitae (Abridged) 

' 

Steven W. Hoagland, EIT 
Phone: (859) 433-0475 
steven.hoagland2@gmail.com 

EDUCATION 

712 Vennillion Peak Pass 
Lexington, KY 40515 

MS University of Kentucky, Civil Engineering (20 16) 
Emphasis: Hydraulics, Water Resources Engineering 
Committee Members: Lindell Onnsbee,* PhD; Scott Yost, PhD; James Fox, PhD 
*Advisor , 

BS University ofKentucky, Civil:Engineering (2014) 
Emphasis: Water Resources Engineering 
Undergraduate Research Advisors: Lindell Ormsbee, PhD; Scott Yost, PhD 

PROFESSIONAL EXPERIENCE 

Kentucky Water Resources Research Institute, Lexington, KY (Sep. 2018- Present) 
Civil Engineer · 

• Responsible for planning, coordinating, and conducting training workshops for rural 
water and wastewater utilities in Kentucky's Appalachian region; and developing 
hydraulic models for rural water utilities and training utility employees on model use. 

• Reviewed funding proposals for USGS 1 04b and 1 04g research grant programs. 
• Lead and participated in laboratory exercises to determine the variability and accuracy 

of field kits when testing for Phosphorus and Nitrogen concentrations. 

Tetra Tech, Inc., Lexington, KY (Jan. 2016- Sep. 2018) 
Civil Engineer 

• Responsible for balancing a multi-project workload, coordinating with co-workers and 
clients in other states, responding to clients in a timely manner, meeting deliverable 
deadlines, and delegating project work to engineering interns. 

• Project work includes civil site design, construction administration, hydrologic and 
hydraulic modeling, and municipal program management. 

Civil Site Design and Construction 
1. Blue Grass Airport, Lexington, KY 
2. West Hickman Wastewater Tr.eatment 

Plant, Lexington, KY 
3. Wolf Run WWS Facility, Lexington, 

KY \ 

Municipal Program Management . 
1. Blue Grass Airport, Environmental 

Management Program 
2. LFUCG, Municipal Separate Storm 

Sewer System (MS4) Program 

Hydrologic and Hydraulic Modeling 
1. City of Cape Coral, FL - llTigation 
2. City of Gateway, FL- Irrigation 
3. City of Grand Rapids, MI- Storm 
4. City of Port St. Lucie, FL- Potable 
5. City of Tampa, FL- Combined Sewer 
6. Genoa-Osceola, MI- Sanitary Sewer. 
7. GL W A, MI - Combined Sewer 
8. Miami-Dade County, Potable 
9. Miami Int'l Airpmi, FL- Potable 
10. Westover Air Reserve Base, MA 

Potable 



Curriculum Vitae (Abridged) 

PUBLICATIONS 

Journal Publications 
1. Hoagland, S., Hernandez, E., and Ormsbee, L., "Hydraulic Model Database for Applied 

Water Distribution Systems Research," in preparation. 
2. Ormsbee, L., Peterson, K., and Hoagland, S., "Is It Time to Revise the Curve Number 

Method: Especially for Urban Applications?" in preparation. 

Conference Proceedings 
1. Hernandez, E. Hoagland, S., and Ormsbee, L., "Water Distribution Database for 

Research Applications," Proceedings of World Environmental· and Water Resources 
Congress, West Palm Beach, FL, May 22-26,2016, pp. 465-474. 

2. Hoagland, S., Schal, S. Ormsbee, L., and Bryson, S., "Classification of Water 
Distribution Systems for Research Applications," Proceedings of World 
Environmental and Water Resources Congress, Austin, TX, May 17-21, 2015, pp. 696-
702. 

Thesis 
1 .. Hoagland, S., "Transient-Based Risk Analysis of Water Distribution Systems," Civil 

Engineering Theses and Dissertations, University of Kentucky, 2016. 
https :/ /ukno~ledge. uky.edu/ ce etds/3 9. 

Technical Reports 
1. "Monitoring of Post-Construction Stormwater Controls," Lexington-Fayette Urban 

County Government, June 2018. • · 
- 2. "WQV and RRV Analysis of Existing' Stormwater Controls for the Hope Center 

Apartments at 1518 Versailles Road," Lexington-Fayette Urban County Government, 
August 2017. 

3. "Hydrologic I Hydraulic Analysis of Residential Detention Basin WH+61+Al at 109 
Hidden Woods Court," Lexington-Fayette Urban County Government, June 2017. 

PRESENTATIONS AND WORKSHOPS 

1. "Introduction to Water Distribution Systems Modeling Workshop," Martin County 
Water District, Inez, Kentucky, March 5, 2019. 

2. "Erosion and Sediment Control Plan Preparation Workshop," Developers, Contractors, 
and Consultants, Lexington-Fayette Urban County Government MS4 Program, March. 
20,2018. 

3. "Erosion and Sediment Control Plan Review Workshop," Municipal Staff and Fayette 
Construction Site Inspectors, Lexington-Fayette· Urban County Government MS4 
Program, March 1, 2018. 

4. "Challenges and Perspective from an EIT," Water Professionals Student Chapter, 
University ofKentucky, November 30, 2017. 

5. "Classification of Water Distribution Systems for Research Applications," World 
Environmental and Water Resources Congress, Austin, TX, May 20, 2015. 
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4 

7 

• This workshop will focus on management issues but will 
likely involve a range of participants: 

• Operators 

·Managers 
• Decision makers 

• CityOff/da!s 

• Citytouncilmembers 
• Utihtyboardmembers 

• CountyOffidals 
•Judges 
• Membersoflhefis.calcourt 

• Aging infrastructure that needs more intensive repair and 
replacement. 

• Continuing regulatory changes, including the need to often 
balance priorities among multiple compliance endpoints. 

• Workforce challenges, including an aging workforce and 
difficulties in recruiting and retaining qualified staff. 

• Uncertainties about future funding opportunities. 

• Competing local priorities and a dwindling resource base in 
many small communities. 

• Uninformed or disengaged board members. 

2 

5 

8 

• Welcome 

• Purpose of Workshop 

• Introduction of Team Members 

• Participant Introductions- Name, Community, Role 

• Workshop Materials 

• Meeting Logistics 

" Meeting Agenda 

Welcome and Introductions 

Workshop objectives 

Key ManagerTient Areas 

Self Assessment Exercise 

Lunch, Invited Presentations, Networking 

Improving Outcomes 

Practices, Tools, and Measures 

Creating an Action P~an 

Next Steps ' 

3 

6 

9 

• Phase I 
• Regional workshops 

• Explain 10 basic management areas 
• Perform general utility assessments 
• Identify possible goals and strategies 

• Phase II 
• Individual utility workshops 

6/20/2019 

• Involve operators, managers, and decision makers 
• Develop feasible goals and strategies 

• Provide technical resources to help support 
implementation 

Pmvides~fe 
Water at most 
·a.pprapriate ea~t · 
· ~ Wated:iuality 
. .r Reliallliity · · 
,; ·.Aifordabillty 

1 



.~"! .·~ : .-." 

·.. Keys To Mar~agement Success· .. . . 

• Leadership 

•Strategic Business Planning 

• Knowledge Management 

• Measurement 

• Continual Improvement Management 

... I 
10 

. . 
Toe Ten Key Management Areas ... ~ 

... ·=,.,.·- "~~ 

~ L Water Resource • 6. Financial Viability 
Adequacy 

~2. Product Quality 

00 7. Operational · 
Optimization-

®€)® 3. Customer Energy and Water 

m Satisfaction .(1· 
Efficiency 

. 4. Communi~ 8. Infrastructure 

Q)l Sustalnabihty & Stability 
Economic: • 9. Operational Development 

5. Employee and 
Resiliency 

10. Stakeholder ttltt leadership 
Development e Understanding and 

Support 

.. .. .I 
13 

... . .%· 
2 ... Product Qu~[ity 
. : 

• Produces potable water or treated effluent, along 
with process residuals that are: 

16 

• In full compliance with regulatory and reliability 
requirements. 

• Consistent with customer, public health, and 
ecological needs. 

• Supportive of local economic development and 
business needs and opportunities. 

' Effective Utility ·l'itlanagemeot ... · 
. · . Cy,ole· . 

:+m=L 

·~~~1t 
1:1 ts:a 

'.-;-·;" :._ ... --- ·~· 

1----------------· 
11 

"[:b·e Well-Managed !Utility .. 
~ .. "' "~:.· • : ":i... _. 

• Ten Management Areas are framed as outcomes. 
• They serve as building blocks for utility performance 

improvement: 
• Where to focus. 
• What to strive for. 

• Most water and wastewater utilities pay attention to 
each of these areas and likely perform well in at least 
some of them . 

• They can be used to fit into, draw on, and support 
asset management, long-term business planning, 
continual improvement management systems. 

. HI 
14 

~. ~ustomer Satisfaction •: 

• Helps customers understand the value of water and 
their local utility. 

• Knows what their customers expect In terms of service, 
water quality, and rates. 

• Has developed a way to gather feedback from their 
customers, review the feedback, and then act on it. 

• Sets goals to meet these expectations. 

• Is able to respond to emergency conditions in a timely 
and efficient manner. 

17 
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12 

1. Wattl~~apae!t)?Adequacy 
~". :. • " :r - ~ .. -:: ~ 

• EnsUres water availability consistent with current 
and future customer needs through: 

• long-term resource supply and demand analysis 

• Conservation 
• Public education 

• Understands the utility role in water availability. 

• Manages operations to provide for long-term 
aquifer and surface water sustainability and 
replenishment. 

15 

• Is ac_tively engaged in th~ local community. 
• Is aware of or actively engaged in discussions of 

community and economic development 
• Is aware of local business needs and opportunities 

for new residential or business customers 

• Aligns Utility goals to be attentive to the Impacts that 
utility decisions will have on current and future 
community and watershed health. 

• Aligns Utility goals to promote community economic 
vitality and overall improvement. 

18 

2 



• Recruits and retains a workforce that is 
competent, motivated, adaptive, and is 
concerned about safety. , · 

• Establishes a participatory, collaborative 
organization. 

• Ensures employee institutional knowledge 
is retained and improved on over time. 

• Creates opportunities for professional and 
leadership development. 

19 

• Understands the condition and cost of each 
system component. 

• Plans for system component repair, 
replacement, and enhancement over the 
long-term at the lowest possible cost. 

• Coordinates asset repair, rehabilitation, and 
replacement within the community to 
minimize disruptions and other negative 
consequences. 

.. 1 
22 

25 

• Understands the fuilllfe-cyde costs of the utility and establishes and maintains an 
effettivebalancebetwi!en: 

• longtermdept 
•Assetvalues 
• Oper.!tions and maintenance ellpenditures 

• Operating reven~ 

• EstablishespredictableratesconslstentwithcommunltyelCpectatfonsand 
acceptability- adequate to: 

•Recovercom. 
• Provideforreserves. 
• Addras maintenance needs. 
• Planandlnvesttorfutureneeds. 
• Maintain support from bond rating agencies 

20 

• Ensures utilit~ leadership and staff work together to 
anticipate and' avoid problems. 

• identifies threats to the system (legal, financial, non-

~~~r;11r2i~~·s;;r)1~~"c~~~~~il~~fifrh~~~~~~ty, and 
vulnerability assessment. 

• Establishes acceptable risk levels that support system 
reliability goals. 

• Identifies ho~ to manage risks and how to implement 

~~~)f-~~~!;lse~~;r~~~~~~~;p~n~=~,~';i.ing and using 

23 

~ St::!p 1~ R..;TE Y·~ur system's level of achievement 
{pr:Jctice ar.d Pfrformancej for each management are?J 

• Step 2: RANK t~e Importance of each area 

~ Step 3; PLOTt+ r.:s.ults-

• Step 4: ldentifviarea of focus 

26 

6/20/2019 

• Understands the operational performance factors (e.g., 
reliability of service, pressure, DBPs, overflows). 

• Ensure ongoing, timely, cost-effective, and reliable 
performance improvements in all facets of operations (i.e., 
continual improvement culture). 

• Minimize resource use, loss, and impacts from day-to-day 
operations (e.g., energy and chemical use, water loss). 

• Maintain awareness of information and operational 
technology developments to anticipate and support timely 
adoption of improvements. 

21 

10. Stakeholder . · ·. ~ 
Understanding &;:5:~~:li10(t ['-~_/ 

• Actively Involves stakeholders in the decisions that will affect 
them: 

• By providing for a structure or protocol to engage stakeholders 
• By seeking to understanding stakeholder needs and interests 
• Sy promoting the value of clean and safe water 

• Creates understanding and support from oversight bodies, 
community and watershed interests, and regulatory bodies: 

• Service levels 
• Rate structures 
• Operating budgets 
• Capital improvement programs 
• Risk management dedslons -Ill 

24 

27 
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:~.f'J~S 1 & 2: Rat'it(g;,l!l!chievement.arl'. . · 
. Rankfng Priority .. 
• Se!fiAss,;sment QemociSt'ttlt)on • 

Take each management 

area one at time: 
1) Review the definition 
of the management area. 
2) Rate the achievement 
level of the area. 
3) Rate the priority level 
of the area. 

---- ---- ---, 

1~------~-1· 

28 

3) Rate the priority level 
of the area, 

31 

· S'Ff'JPS 3: Plotting We.Salts • · 
• :!i'l!'/f'tliss~sment Dt!mdl:lilf.ration • • 

" ~ ~ . 

I I -· -· 
34 

29 

SlffiP 3: Plotting ·A~sl!llts: . · 
!1;4/,$-;,l!ssessmen t ()emoi!StiiitioJ) • • • 
~. ... . ... - ': .... 

=~ ::r-::--0--= 
,a~~--

D·~-~~~· 

32 

I 

St'ep· 4: Self-Asse()sment . 
J?iScussion Ques't:fQns . . - . 

• What are your areas of focus (the :)(Mi:~~ and red areas)? 

• Why are they an area of focus? 

• Are your areas of focus different or similar to the other 
utilities at your table? 

• What lessons can you learn from the other people at your 
table that you could use to Improve yOur performance? 

• How might your perspective on these priorities change if you 
are an: 

• Operator 
• Board Member 
• Judge Executive 

35 
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• Review each of the five prioriti2ation elements: 
1. Crisissituations/urgency(neartermorlongterm) 
2. Currentorexpectedcha!!enge5 
3. Consequenceseveritv(non-cornpliance,costs.hea!th,safety) 
4. CtKtomer impacts (water quality, reliability of service) 

5. Communitv prloritle5 (economic development, quality of life) 

• Select High if concerns for most elements (4-5) or a strong 
concern in several 

• Select Medium if concerns for some elements (2-3) or a 
strong concern for one 

• Select low if concerns for few or none of the elements (0-1) 
and no strong concerns 

30 

sigps;g & 4: Plotting R~rrltsand · . 
Eocl!J;;rng,Attention · . · · 
Seff,_'irflt_(l£1ment Demon$'1111t!lib _ •• • • : 

• Use the table on Page 5 of Tab 2 to write the two letters 
corresponding to each management area in the appropriate box 
that corresponds to intersection of the two ratings (i.e. the 
achievement rating and the priority rating). 

• E)[ample: Consumer Satisfaction (CS): 
• Good- G- Achievement 
• Medium- M- Priority 

33 
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37 

Tips from Previqi:rs;lmproving 
Outcomes ExerreYses 

- ~- ~ ~ 

• Key management areas selected and 
discussed at previous workshops: 

• Financial Viability 
•Infrastructure Stability 
• Operational Optimization 
• Operational Resiliency 
• Stakeholder Understanding and Support 
• Employee and Leadership Development 

40 

• It is uncomfortable and politically 
challenging to discontinue service to 

g~W~:d0f~~;~~~~s~~~:~s ~i~~a~~~~~ers, 
paid their bills. 

• It is difficult to communicate to elected 
officials and consumers about how much it 
costs to produce drinking water and process 
~~~~~~e;t~~;~~~"j it a challenge to get rate 

·t_~·u:.t.:., 

-~~~-· 
~~~ 
~lltf'OO!Od· 

.. ewon ... 
,.:-,.~ 

· ;~:~on'Ya~~V~.!} ~g~~:t~;~~ ~~~~~~[~~ices L----' 
same as high volume users). 

• Elected officials may make campaign 
commitments to no rate increases. 

43 

38 

41 

44 

. 
,. 

' -' .... ---
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39 

Financial Viability. . . · ~ @ 
' -

• Examples of High Achievement: 

42 

45 

• Having a strong bond rating 
• Having a positive cash flow 

• Maintaining an effective balance 
between long-term debt, asset values, 
operations and maintenance 
expenditures, and operating revenue. 

A~~et Maflii~fi1m_~!lt 

ASSet Managemeritis:ml!intafning·a 
·· · · deslredlevelofservlce. ··· ·· 

(l~~~j}<?q W~ii!Y~~i:<!#'iltsJ«?: 
~pro"v_kftl) 

. At the.lowesi ure cycle cost 
(lie$i}i;;~;&p_;;<!ie. ~::;~ 7JO CE#i 

-

------~· 
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46 

• Planning for repair and maintenance 
of Infrastructure is hampered by a 
limited knowledge of the condition 
of existing infrastructure 
components. 

• Many systems are trapped in a 
reactive repair and maintenance 
mode leaving little or no time for 
undertaking the proactive work 
needed to establish an asset 
management program. 

49 

'.!r.J~: 

.;~:~. 
~..: .. rw.r-, 
-:::.~~;! 
·~~· ~"~~,r~~ ... ~ 

· ·Cnallenges/Cn~nges .. 

OPERATIONAL OPTIMIZATION 
Challenges relared to Ope:1'3tional Optimlmtian Include: 

•Highenergybills 

• lmproperm~lntei'!Dnceofequlpmenl 

• Exces~waterlou 

[

th.is:' -~ 
Conduct an energy audit 
Jdentlfylocatlcnscfw.nirloss 
lnsurestatusoflsolationvalves • 
Monitorpressureregulatlngvalues· 
Implement presswe management program 
RePlace energy Inefficient sy.;tem cOmponents 

...., .~el!uen5.E:!Pumpsdledu!~-w~~~~tti~rate_"'~"''-'.~"""'-''"'=----· 

52 

47 

50 

53 

• 

~~errational f.{.¢si'liency ~ 
Oper~tlon & Maintenance Plans· 
~ '.·. --~ . -. ... . . . . ~''\ .. -:, __ - ~ ·.·' . , .. 

M~lriiiiioASs.its 

~~~~-~ 
···:•R~en{{ 
'/?f~Jent,;r;Ve. 
:,,,~ 

.;N~c~ 

1:~~-
:§i-='-~--=+-=---'-'-~ 

._ .. J,.·~~- ~ 
-- ~-lrl:l;fbil. 
-S-~. met~. 
.......,...., __ _ 

---~-. --:::~-· 
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• Examples of High Achievement: 
• Having an inventory" of system 
components, location, installation date, 
and condition. 

• Understanding of system operating 
parameters {e.g., pressure). 

• Having a capital improvement plan. 

1--------~------11 

48 

Operational Optimizallion 
W~!~ergy Efficiency ,. ; ~ 

• Examples of High Achievement: 
• Having an optimal energy rate 
schedule 

• Using energy efficient pumps 
• Minimizing water loss (i.e.< 15%) 
• Maintaining a comprehensive 

maintenance program 
• Proper pressure management 

~~----'--~_:__--.... I 
51 

54 
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•Examples of High Achievement: 

55 

58 

61 

• Having emergency response plans, 
operations plans, shut-off 
checklists for equipment. 

• Regular drills of the emergency 
response plan. 

•Certified staff and board memb 

• Insufficient time to conduct training 
and exercises on the emergency 
response plan. 

• Employee and board member 
turnover makes it difficult to 
maintain familiarity with emergency 
response procedures and materials. 

56 

-"'"b 
~~~ 
U:J~ --

tJ
. ' 

. . . _' 

59 

62 

57 

60 

63 

·~ 

Con•um.!rConfi".!~<>eo: 

Report. 

•t.'V~· 

~~ 

~ 
R.:i.:.'N 
't.Xl.~ .. 
-~~ 

-._~1'-

6/20/2019 
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64 

67 

70 

• Examples of High Achievement: 
• Having a Capital improvement 
plan or other document that 
summarizes utility priorities and 
can be shared with utility board. 

• Having standard operating · 
procedures for utility staff that 
address communication. 

•Examples of High Achievement: 
• Having written job descriptions. 

• Providing clear performance 
expectations. 

• Making sure staff are cross
trained. 

Examples in 
Tab 6 in your 

notebook 
(pages 13-17) 

. . 
~f:rallenges/~l'ianges . ~ 

Customers and 
stakeholders display a lack 
of interest in gaining a 
better understanding of 
utility needs. 

Customer resistance to 
paying water bills or 
supporting rate increases. 

::::... ..... ··! 
~~~;t:• 

=~· --; 
~O"',;r!f;;Q 
.,r,..ta(litrr. ~ 

.~· ... 4-... 
~.i•IV'II>f 

'~~ 

1----------------· 
65 

I 

for development can be hampered by 
lack of resources. 

• Limited access to training opportunities 
can prevent personal and professional 
development. 

• lack of written job responsibilities can 
lead to uncertainty about management 
expectations and a lack of recognition for 
the work that is done. 

68 

71 

~~---.. 
;.,.~;.»;.,', 
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't:mployee:and Le<icl'~r;ship · 
0eveloprnent ·. · 

1--------· 
66 

Table Activity · . 
. ~., ~ •" - ..:; :: .... 

69 

72 

• Using the rmrsroving Outcomes Worksheet provided at 

ra~~~~~~e}~ i~;,~~~x,~~ni':.ea3r~h~~t~~~~Wea~i :~~~~~ 
b~h~~~e{;f~~~~2~~~r~~i;;{b~~~a~::6~kJ~;:t'~~~~~~~ 
questions to answer. 

• After picking a management area, share perspectives on: 
• What will constitute 'high achievement' in this management 

area? 
• What are potential causes for the achievement gaps? 
• What changes will the utility need to make to Improve 

performance] 
• What will be the biggest challenges to performance 

Improvement? 

J 
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.ftftaln~iy'~ 
'•'"-o·---~-·--- ...... 

~---·~= ~ ....;. __ ... 
~...:-sn.......:~~U.."loo 

Iii...,.._,, 

Smart Management for Small 
Wat~rr Systems ·~.l't1lject .. 

' -- - ~ . ~ --- -
Website: http:/ /efcnetwork.org/small-systems-project 

.:.=::::=_...~~-=:. .Q Topics: 

:=__=-:.=:_~__:: 11: 
·----!...-

• AssetManagement 
• EnergyManagement 
• FlscaiP!annlng&Rate 

Setting 
• FundingCoordindtion 
• Managerla!&Financlal 

leadership 

76 

• W.rterlossReduction 
• WaterSystem 

Colla!xlration 
• Oim<~teRes!llency 

. . . 
· PinaRGlal Viabill"~~ I 

RCAP: The Basics of 
Financial Management 
for Small-community 
Utilities 

• Understanding Financial 
Statements 

. • Using Financial Ratios 

I 

, _____ ___: ~=-- :_1 

79 

74 

• Established Under Grant 
from USDA/RUS 

• Rural Utility Service 

• Financing for Pre
Development Costs 

• Also Available for 
Equipment Replacement 
and service Extension 

77 

'if·')-~~-\._~ ----
1!1 

80 

75 

EPA: Setting Small 
Drinking Water System 
Rates for a Sustainable 
Future 

• Determining Revenue 
Needs 

• Setting Rate Design 

• Approaching Rate 
Implementation 

78 

lmf:rastw~ure Stabi.~1!~· 

EPA: Check Up Program for 
Small System (CUPSS) 

• Free Asset Management 
Tool for Small Drinking 
Water and Wastewater 
Utilities! 

• Tips on How to Develop a 
Record of Your Assets, an 
Understanding of Your 
Financial Situation, and a 
Tailored Asset 
Management Plan. 

81 
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Systems 

• Interactive, Excel-based 
tool 

• Detailed Analysis of All 
Energy Types 

• Provides Summary 
Report: Statement of 
Energy Performance 

82 

RCAP: The Big Guide for 
Small Systems: A Resource 
for Board Members 
• Water and Wastewater 

Treatment Basics 
• Regulatory 

Responsibilities 
• Board Business 
• Financial Duties and 

Responsibilities 

85 

88 

RCAP: Sustainable 
Infrastructure for Small 
System Public Services: 
A Planning and Resource 
Guide 

• Water Conservation 

• Energy Efficiency 

• Renewable Energy 

83 

Sta·&eholtl'er Under>s~andiog.and ( ~ 
SUflJ;lOrt _ ~ _ \.. ~., 

EPA: Talking to Your ~"-;.:::::..~ 
~~~~s~~~c~ca:se~suid~ ~~=---- 'i 
• Role of Community 1 --- : 

DecisionMakersin .;~, lij~-,;,.1:_--. 
Small Systems ~mi l 

•Tips on How to d l 1,~_--_::-[_= _ 
Communicate Nee s to 
Decision Makers "-1•- · =~Jl=l 

86 

89 

---,------___,~ . ·_; JE!l§§f I 
" ·····---·· ·-· ··-··- ·:···--······. 

+e-
·~ --~-~---. _"J 

-·- - ---- . 

-·--- -------- - -----

Tab 4 in your 
notebook 

6/20/2019 

• Nationwide, Grassroots 
Campaign for Public 
Awareness 

• Hands On Guide to 
Engagement and 
Communication for Better 
Community Support 

84 

. . 
Fr~e KYPJPESoft"':1are . 

. - ~ - -· ~ 

87 

90 

~~~~~l Step 1: Have each i person fill out their top 

- - ' 

'.E:.:.., .--·:- --=-== ' 
~~=-· 

three priority 
management areas from 
the Self Assessment 
exercise and then pick 
one to work on. 

10 



For Example ... 

Priority Management Areas: 
~'. Water ~o~f~e,i:'id,equ0i~ 
2, hli~uct j<l#lltt~, 

3, ffv.i!~tal v!iifiltit~ <..,":=1 Select One 

1---------·-1 

91 

.Acti~tl Pia~ W;kshe~t ·. ~ 
• ~ = 
it - - - " t • ~ < 

94 

97 

Step 3: Complete the 
fields below to 

describe what is 

needed to complete 
your "Improvement 
Action" 

I 

92 

Step 2: Choose an action 
l~ii.iiiiiillo--..-• that you could take to 

make improvements in 
your selected Priority 
Management Area. 

For Example ... 

95 

I
~~ 
'""" '-~~ 
.~d 

'~ 
·~ 
I"SM~ 
.I;IJll:w\n 

''.T.tit~~ 
JoL',."'"f') 

"~£. .. .J t~:;.:uw.~:'l-;.t.J>o>u....nwr.n.: 
~"<-~"l.;h; .. ~ ... 

, t.;::~~~=~~x=~~~ 
~~'!~~~ 

Next St~ps for vour.'UtiLity · 
~ - - - --

• Next Steps for Judge Executive/Mayor/Board Member. 

• Next Steps For Utility Manager/Superintendent. 

• Next Steps For oPerator. 

-----. '---·------· 
98 

6/20/2019 

For Example ... 

93 

Prio11ty M3n!1gt:tli;nt f..r.t:a:; 
L \"'b~..,.~.,£o~.t~8 
l.l'r~.z.JU;. 

-3. ,~,~~ ¢:::=:1 0 

n 

------· 

For Example ... 

'
~~PFdnt. "~ 

., jltl .... ,,.~ .. 

l
~~t~ "f·~·~r..£~'4<!~.0~~ .. ~i!)b-..ff-Y. 
Cf'~- rr..~J~ ... ~:.:~~:: 

96 

.Next' Steps for lJtility:Lead"ersht~ 
- - - " 

• Next Steps for Judge Executive/Mayor/Board Member 

99 

• Share what you have learned with other board members 
or utility manager/operators 

• Determine what actions may be needed to help 
implement the goals of your management improvement 
plan 

----!· 
11 



Next Steps for·~·tllity Manager 
. ·i - - . 

• Begin to Implement 
your own workplan. 

tab 5 in your notebook 

100 
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I 

• Next Steps for Operator 
• Share what you have learned with your utility's 

other operators. 
• Apply the assessment process you just went 

through to address your own operational issues. 
• identify your operational issues 
• Assess the issues (priority and performance) 
• Identify key area(s) to focus on 
• Develop and implement an action plan 

101 

6/20/2019 

~· .. 
Key Organizaxions··in Ke11tucky 
:;_ :~ ~-~ 

• KY Water Resources Research Institute (KWRRI) 
• KY Division of Water (KDOW) 
• KY Division of Compliance Assistance (KCDA} 
• Kentucky Rural Water Association (KRWA) 
• KV Rural Community Assistance Partnership (RCAP) 
• KY Infrastructure Authority (K1A) 

• KY Public Service Commission (PSC) 
• KY Water and Wastewater Operators Association (KWWOA) 
• KY{TN AWWA/WEF 
• KY Area Development Districts (ADDs) 
• KY Cooperative Extension Service 
• KY Center of Applied Energy Research (CAER) 

1 1----~~--~-----_ 
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