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ERRATA 

CHAPTER 2, PAGE 2-1 

The last line of the next to the last paragraph should be changed to read: 

The first water lines were installed in the decade of 1990. These lines were located 
along and off of KY 191. 

Table 2-1 on page 2-1 of Chapter 2 should be revised as shown. 
  Table 2-1   Water Lines by Decade Installed 

Table 2-2 on page 2-4 and 2-5 of Chapter 2 should be revised as shown; 
  Table 2-2   Water Lines by Material Installed  Existing System Pipes (Sorted by Decade Installed) 

Size (inches) Material Decade 
Installed * Length LF by Decade 

Installed % of Total System 

Up to 2 PVC 1990 11,582 
3 PVC 1990 30,706 
4 PVC 1990 134,639 
4 Ductile Iron 1990 41,087 
6 PVC 1990 302,230 
8 PVC 1990 121,459 

Total per Decade Installed 643,703 34% 

Up to 2 PVC 2000 18,341 
3 PVC 2000 103,451 
4 PVC 2000 493,164 
6 PVC 2000 567,000 
8 PVC 1990 1,146 

Total per Decade Installed 1,183,102 63% 

Up to 2 PVC 2010 511 
3 PVC 2010 39,029 
8 DUCTILE IRON 2010 5,694 
8 PVC 2010 10,393 

Total per Decade Installed 55627 3% 

Total Linear Feet in Distribution System 1,882,432 1,882,432 100% 
Total Miles in Distribution System 356.5 
District began in 1989, so totals shown in 1070 and 1980 in the WRIS system are included in the 1990 totals. WRIS 
indicates 10,208 feet of Asbestos Cement (AC) pipe. The district does not know of any AC pipe, so this amount is 
included in the PVC totals for that size and decade installed.  

Decade Constructed Linear Feet of Pipe % of Total Linear Feet 

1990 643,703 34 

2000 1,183,102 63 

2010 55,627 3 

Totals 1,882,432 100 

Errata 0-1
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CHAPTER 2, PAGE 2-6 

A new table (Table 2-3 Water Meter Testing Program – Short Term) should be added to page 
2-6 to 1. Short Term Goals (0-6 months). The district has established a program that will replace
all meters installed in years 2006, 2007 and 2008. They will test 2048 meters, using the newly
installed meter test bench, which were installed in years 2009, 2010 and 2011 in their system by
the end of January 2022.

Table 2-3   Water Meter Testing Program – Short  Term 

Total Meters to be Tested 2049 

Meters Tested per Day Number of Days Total # of Meters per Week 

32 4 128 

Week Number Month Date Goal Actual Goal Met 

1 October 15 128 
2 October 22 128 
3 October 29 128 
4 November 5 128 
5 November 12 128 
6 November 19 128 
7 November 26 128 
8 December 3 128 
9 December 10 128 
10 December 17 128 
11 December 24 128 
12 December 31 128 
13 January 7 128 
14 January 14 128 
15 January 21 128 
16 January 28 128 

Total Meters Tested 2048 

Goal is to be Completed by 
the END of January 2022 

We are replacing meters 
installed in 2006, 2007, 2008 

We are replacing meters 
installed in 2009, 2010, 2011 

Errata 0-2



P:\Morgan County Water District\1191-03 Corrective Action Plan\-15 Study\Comprehensive Corrective Action Plan TOC.docx 

COMPREHENSIVE CORRECTIVE ACTION PLAN 
Morgan County Water District 

TABLE OF CONTENTS 

1. Executive Summary

2. Introduction - Purpose

3. System Information/Inventory

a. Source of Supply

b. Meters

c. Distribution Lines

d. Pumps Stations

e. Tanks

f. Customer Meters

g. Scada Controls

h. Staff/Institutional Control

i. District Equipment

j. Existing Rate Structure

k. Wholesale Water/rates

4. System Data

a. Historical UAW Data – 2015 thru 2021

b. Projected Future UAW Data

5. Water Loss Control Plan

a. Corrective Action Goals & Priority

b. Plan of Action & Challenges

6. Conclusions and Recommendations



  Corrective Action Plan 
 Morgan County Water District 

     Chapter 1  Executive Summary 

The Morgan County Water District (MCWD) was created as a subset of County Government in 
1989 and currently has close to 3000 customers.  Unaccounted-for water (UAW) for the district 
has been reported at over 40%, which is financially devastating to a District that purchases all of 
the water that they sell to their customers 

This report will discuss the UAW and the steps to lower this metric to a desired 15% or less. 

First, MCWD is  not alone in their challenge to reduce UAW.  This is a nation-wide challenge as 
a result of aging infrastructure.  A study by Professor Steven Folkman Ph.D., PE at Utah State 
University’s Buried Structures Laboratory looks at water main breaks in the USA and Canada.  
He found that water main breaks were up 27% in the eight-year period from 2008 to 2016. 

Second, due to the vastly changing topography of Morgan County, deep valleys and steep 
hillsides, a greater amount of water line pressure has to be carried through the valleys in order 
to be able to serve the customers located on the steep hillsides.  This greater pressure 
exacerbates the UAW.  This higher pressure causes greater shock waves as pumps cycle and 
when a leak occurs, discharges more water than if the pressure could be maintained at a lower 
level.  MCWD has pressures in these valley areas approaching 200 psi.  This is not an 
uncommon design for areas of great change in topography. 

Third, each component of the District and distribution system were addressed to see their 
impact on the reduction of UAW.  A three-prong plan was developed to cause the percentage of 
UAW to decrease 

Finally, through the heightened attention and awareness of all MCWD employees and 
customers to UAW, the three-prong plan, the current Waterline Replacement Project – Phase 1 
and the “Already Funded and In Design” Phase 2 Waterline Replacement Project, the District 
should be able to effectively lower the percentage of UAW to 15% or lower over the next 5 
years.   

The KY PSC through their ordered leak surcharge and the KY Rural Water Association through 
their leak detection assistance will aid in accomplishing this goal and their assistance is greatly 
appreciated. 
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    Chapter 2     Introduction/Purpose 

The Morgan County Water District (MCWD)(DOW Permit ID KY0660594) was created in 1989 
and has grown steadily ever since (see notification of establishment of water district in Appendix 
A).  See Figure 1 for location. They currently have 2800 residential, 122 commercial and 3 
wholesale (emergency connections). They have the ability to sell wholesale water on an 
emergency basis, to the cities of Frenchburg, Campton/Wolf County and Paintsville through 
master meter connections.  

MCWD purchases all the water they resell from two sources, i.e., Cave Run Water Association 
providing approx. 40% through one master meter and the City of West Liberty who provides the 
other 60% through 7 different master meter locations. Any purchased water that is not 
accounted for or sold creates a greater financial impact on their bottom line than if they had their 
own treatment plant and could produce water at a lower unit cost than purchasing it from 
another supplier/entity.  Figure 2 presents a map of Morgan County with the existing district 
facilities shown.  One can see the extent of their facilities and the vast coverage within Morgan 
County. 

MCWD’s distribution system has grown over the years as demand for potable water has 
increased. Extensions to serve addition customers were made based on what size pipe and 
materials were available in the district’s pipe yard.  Some of these projects were done by local 
backhoe operators, plumbers, and some by district personnel. There are some lines that were 
installed in the late decade of 1980’s and are over 30 years old. 

The Kentucky Infrastructure Authority (KIA) accumulates system inventory data submitted by 
the Area Development District and provided by the various entities.  This data is available in the 
Water Resources Information System (WRIS) and is relied on for facility inventory data in this 
report.  The existing facilities include approximately 356 miles of various size waterlines, 6 
active pump stations and 7 water storage tanks with a total storage volume of 1,042,000 
gallons.   

Table 2-1   Water Lines by Decade Installed 

Decade Constructed Linear Feet of Pipe % of Total Linear Feet 

1980 591,854 31 

1990 51,849 3 

2000 1,183,102 63 

2010 55,627 3 

Totals 1,882,432 100 
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Table 2-2   Water Lines by Material Installed 

Existing System Pipes (Sorted by Decade Installed) 

Size (inches) Material Decade Installed* Length (LF) LF by Decade 
Installed 

% of Total 
System 

Up to 2 PVC 1980 9,195 
3 PVC 1980 30,706 

4 PVC 1980 130,129 

4 DUCTILE IRON 1980 41,087 
6 PVC 1980 259,278 
8 PVC 1980 111,251 

8 AC 1980 10,208 

Total per Decade Installed 381,506 20% 

6 PVC 1990 2,715 
Up to 2 PVC 1990 2,387 

4 PVC 1990 1,795 

6 PVC 1990 44,952 

Total per Decade Installed 51,849 3% 

Up to 2 PVC 2000 1,253 

3 PVC 2000 7,730 

3 PVC 2000 2,461 

4 PVC 2000 11,611 

6 PVC 2000 56,244 

3 PVC 2000 2,138 

4 PVC 2000 13,533 

6 PVC 2000 6,070 

Up to 2 PVC 2000 5,747 

3 PVC 2000 27,120 
4 PVC 2000 222,484 

6 PVC 2000 164,778 

Up to 2 PVC 2000 4,128 

3 PVC 2000 31,218 

4 PVC 2000 70,083 
6 PVC 2000 97,173 
3 PVC 2000 9,542 

Up to 2 PVC 2000 7,213 

3 PVC 2000 23,242 

4 PVC 2000 175,453 

6 PVC 2000 242,735 

8 PVC 2000 1,146 

Total per Decade Installed 1,183,102 63% 
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Up to 2 PVC 2010 511 

3 PVC 2010 35,830 

8 DUCTILE IRON 2010 5,694 

8 PVC 2010 10,393 

3 PVC 2010 3,199 

Total per Decade Installed 55627 3% 

Total Linear Feet in Distribution 
System 1,882,432 1,882,432 100% 

Total Miles in Distribution System 356.5 

District began in 1989, so totals shown  in 1970 in the WRIS Info. system is included in the 1980 totals. 

The KY Public Service Commission (PSC), which monitors the district’s operations and water 
customer rates had requested that the district reduce the reported Unaccounted - For Water 
(UAW).  The PSC’s recent Orders (2020 and 2021) address this need to reduce UAW and as an 
incentive, allows only the costs of a 15% lost water amount in determining the district’s rates to 
their customers. These orders are included in the Appendix B.  By only allowing a 15% UAW, 
this puts the onus on MCWD to reduce their lost water to this amount, or less, or continue to 
endure the unbillable water as a financial impact to their bottom line. 

The goal of this report is to address and identify sources of lost (unbilled) water and reduce 
these losses to 15%, or less if possible. These losses can occur due to water, entering MCWD’s 
system and then escaping without being metered or accounted for, by the staff of MCWD.  
Water used in the operation of the system, such as flushing or used for fighting fires must be 
estimated to assist in accounting for all water leaving the system without going through a meter.  
Graph 2-1 shows the historical water loss percentage over time from 2015 to 2021. 

The project approach to reducing the water loss for MCWD involves three distinct phases. They 
are broken down as follows:  
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1. Short Term Goals (0-6 months) - With the assistance of Kentucky Rural Water, an
aggressive program to locate and fix leaks will be implemented. In addition, the
procedures in filling out the water loss report for filing with the Kentucky Public Service
Commission will be reviewed to ensure that the data reported is in alignment with the
PSC guidelines. The results of the effort will give a consistent reporting number that can
accurately track the results of the Program as it continues forward. The goals of this
effort are a Reduction of lost water by 5% b. Reduction of purchased water of 5 %,
leading to a savings of over $35,000 per year.

2. Medium Range Goals (0-18 months) - A Waterline Replacement project is currently
in the construction phase (to be completed in November 2021) and was funded by Rural
Development (RD)and Appalachian Regional Commission (ARC).  The total funding for
this project was $1.2M and the purpose of the project is to replace an old line which has
experienced a large number of breaks in the past. The project profile is in the Kentucky
Infrastructure Authority (KIA) Water Resources Information System (WRIS) system.
After this current project is completed, a number of zones in the distribution system will
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be identified and distribution metering areas (DMA)will be established and provided with 
master meters which will be installed to assist is the location of leaks. The goals of the 
program are:  

a. An understanding of which zones/sections of the distribution system are most
in need of replacement.

b. Placement of system meters (DMA) would allow quicker identification of leaks,
which should result in a lesser quantity of water leaking from the system.

c. Additional reduction of water loss of 5%.

d. Additional reduction of purchased water of 5 %, leading to a savings of over
$35,000 per year.

3. Long Range Goals (0-60 months) - With the information that has been gathered in
the Short Term and Medium range programs, additional capital improvement projects
will be developed to aide in the lowering the percentage of UAW.
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Chapter 3 Sources of Unaccounted-for Water 

What are the sources of unaccounted-for water (UAW)?  They are identified as 1.)  physical 
sources of water escaping the system without being metered, after it enters MCWD’s system 
thru a master meter, i.e., related to the district’s distribution system and 2.  Accounting sources 
related to quantifying the amount of water lost. 

First, we will look at the physical ways that UAW can happen.  We will track a drop of water that 
enters MCWD distribution system all the way to when it leaves the system.  The ideal result 
would be that it leaves the system through a meter which accurately measures the water to a 
home or business. 

We will identify each component of the distribution system and discuss the possible effect that 
that particular component could have on UAW. The major components in MCWD’s water 
distribution system are;  

• Master Meters (either Cave Run or West Liberty)
• Distribution Lines
• Pump Stations
• Tanks
• Fire Hydrants
• Automatic Flushing Devices
• Blow Offs
• Customer meters

MASTER METERS 

MCWD has 1 master meter vault measuring the water entering their system from the west, 
Cave Run Water Assoc., along US 460 west of Ezel. The City of West Liberty has 7 master 
meter vault locations providing water to MCWD.  These vaults are identified on the Figure 2 
system map, in Table 3-1 and photos of each are included in this chapter. 

There are two items that should be verified related to master meters. The accuracy of the meter 
is crucial and the fact that there is no possible way the water could enter the system through the 
meter and then go backwards thru the meter or a bypass line and be counted a second time. 
Meters larger than 2-inchs should be calibrated/certified at least once a year. There should also 
be a large meter for high flow and a smaller meter, which would provide more accuracy at low 
flow conditions. When these functions are combined in one meter it is called a combination 
meter.  The amount of metered flow should be sent by radio signal to MCWD’s Scada system in 
the district office. This Scada system should be set so that it would activate an alarm and 
autodial the staff, if the reading is not within a range of predetermined/preset limits. 

The meter vault should contain a check valve, or one should be installed prior to the 
vault/bypass line.  It should be confirmed that the meter will not allow the water to reverse thru 
it.  This would only happen if the pressure on the supply side is less than the pressure on the 
discharge side of the meter.  This would not be a normal occurrence but could happen if a pump 
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Spaws Creek  Meter KY 191 Meter Hot Mix Road Meter 

Kristen Lane Meter Frank Bevins Meter Hickory Road Meter Lee’s Lane Meter 

station on the supply side were to start and pull the water away from the meter or a line break in 
the supply system could cause the pressure drop on the supply side. There is a 3-inch meter at 
Cave Run and six 3-inch and one 2-inch meters at the W. Liberty connections. 

Table 3-1 Master Meter Information 

Location Latitude Longitude 
# of 
meters 

Meter 
Size(s) Manufacturer 

Date 
Certified 

Bypass 
(Y or N) 

Bypass 
Size 

US 460 37.900834 -83.48577 1 3 Sensus 2021 Y 2 
Co. Line West of Ezel 
Kristen Lane 38.034158 -83.389922 1 3 Sensus 2021 Y 2 
Frank Blevins 38.019669 -83.366058 1 3 Sensus 2021 Y 2 
Hickory Road 38.014206 -83.361943 1 3 Sensus 2021 Y 2 
Lee's Lane 37.985057 -83.350728 1 2 Sensus 2021 Y 2 
Hot Mix Road 37.965411 -83.29736 1 3 Sensus 2021 Y 2 
Hwy 191 37.897079 -83.281201 1 3 Sensus 2021 Y 2 
Spaws Creek 37.917039 -83.239962 1 3 Sensus 2021 Y 2 
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A second concern is the meter manufacture’s recommendation of the length of straight pipe 
before and after the meter. This provision would ensure that the flow through the meter is not 
turbulent. Both of these concerns (reverse flow and straight pipe requirements) will be verified 
with the manufacturer of the various master meters. 

DISTRIBUTION LINES 

Following the water thru the distribution system, it would flow from the master meter vaults 
either thru a pump station or thru the distribution system lines. We will address the Pump 
Station component in a latter section. 

The district has approximately 357 miles of various diameters and materials of pipe per WRIS. 
Table 2-2 shows the decade in which the lines were installed.  Some of the water lines have 
been in service for more than 30 years.  Approx. 1/3 or their lines were installed prior to year 
2000.   

Table 2-2 indicates the percentage of lines by diameter.  Almost ½ of their water lines are of a 
diameter of 4” and smaller. The pipe material used in their system in predominantly PVC with 
some minor amounts of Ductile Iron. 

Due to the topography of Morgan County, deep valleys and steep hillsides, the distribution 
system was originally designed to carry very high pressure in the valleys in order to be able to 
reach those customers high on the hillsides.  This high pressure is a definite factor in causing 
leaks in the system and then also in the quantity of water that escapes the system thru leakage 
as a result of any line breaks. 

PUMP STATIONS 

The district has 6 active pump stations (PS) boosting the water to the higher-pressure zones 
mentioned previously and into the system’s water storage tanks.  Table 3-3 lists the known 
information of each pump station.  A photo of each PS is also presented.  Engineered Fluid, Inc. 
was the manufacturer of most of these PS’s. These PSs have been maintained very well as 
evidenced by the attached photos 
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KY 437 Pump Station KY 205 Pump Station Spaws Creek Pump Station 

Table 3-1   Pump Station Information 

Name Date 
Constructed 

# of 
Pumps 
Mf/Type 

Pump 
Capacity 
(GPM) 

Pump 
Motor 
HP/RPM 

Model # Above 
Grnd (A) 
Under 
Grnd (U) 

Pump 
Head 
(Ft) 

Pumps 
to 

Pumps 
Start/Stop 
Control 

Pneumatic 
Perkins 
Cemetery 
Highway 844 
Feeds 10-12 

2002 2 
Armstrong/Vert. 30 2/3600 VMS-3004 A 135 10-12

Homes Bladder 

Highway 519 2004 
2 
Aurora, 
Peerless/Cent. 

100 5/1800 341 U 65 

Ditney 
Ridge 
Tank & 
Zag 

98/105 

Highway 437 
(New) 2007 2 

Grundfos/Vert 96 7.5/3500 CRN15-4 A 195 
Smith 
Creek 
Tank 

76/87 

Highway 205 2009 2 
Goulds/ Vert. 100 5/1750 33SVDG04J6TC A 135 134 Tank 71/78 

Morris 
Cemetery 
Dog House 

2009 1 
Berkeley/Vert. 25 1.5/3500 BVM4-40 A 125 2 Homes Bladder 

Highway 460 
E Spaws 
Creek 

2014 2 
Grundfos/Vert. 400 30/3500 CR90-2-1 A 190 

Cow 
Branch 
Tanks #1 
& #2 

24'/30' 
transducer 
needs 
replaced 

Perkins 
Cemetery 2 

Spaws 
Creek 2 

*Sorted by Date Installed – Oldest to Newest

Information, flow, pump running and run time are all transmitted back to the District Office thru 
Scada.  Here again limits can be established for normal operation and alarms/auto dialers could 
be programed to alert staff of operations outside these normal set points. 

Pump operation is  controlled by the pressure on the discharge side of the pump.  As staff visits 
these sites to mow the grass or weed eat, they should be prompted to be alerted to look for any 
unusual pressure, flow or noise and to notice any water around the pump station that is not a 
result of surface drainage. 
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TANKS  

Water should flow into the tanks either by the pressure on the supply side or from a pump 
station and there should be some means to stop the flow into the tank when full.  This can be 
accomplished by either an attitude valve, pressure sensors/transmitters or floats.  Altitude 
valves with pressure transmitters and pressure sensors in the tank valve vaults are the most 
prevalent today.   

Pressure sensors have the added benefit of being able to transmit the levels of the water in the 
tank back to the office by Scada.  If an altitude valve fails to shut off the flow of water into the 
tank, the tank could overflow and create UAW.  Likewise, if the pressure sensors do not shut off 
the water flow into the tank and allows the tank to overflow, this creates a source of UAW.  The 
Scada system at the office could also have set points established for normal operations and 
flags for levels outside of these norms.  As staff visits these sites to mow the grass or weed eat, 
they should also be aware to notice any water around the tank that is not a result of surface 
drainage.  They should look at the overflow ditch to see if there is any evidence of water 
overflowing the tanks. 

The district has 6 standpipes and one elevated tank as shown in Table 3-2 below.  Photos of 
each tank are also presented.  These tanks were physically inspected by divers in 2020.  They 
are all equipped with Scada back to the district office and can be monitored there. 

Table 3-2   Water Storage Tank Information 

Tank 
Name 

Date 
Constructed 

Capacity 
(Gallons) 

Type of 
Tank 
Const. 

Dimensions Ground 
Elevation 

Overflow 
Elevation 
(Ft) 

From 
Pump 
Station 

Water 
Level 
Control 
(Telemetry 
or AV) 

Highway 
191 

2/11/1992 175,000 Steel, 
glass 
lined 

25.18'D x 
46.76' H 
Standpipe 

1,052 1232 Gravity 
from 
City 

T 

Ezel Tank 1/8/1995 150,000 Steel, 
glass 
lined 

18' D x 84' H 
Standpipe 

1,148 1232 Gravity 
from 
CRWC 

T 

Spaws 
Creek # 1 

2/2/2002 157,000 Steel, 
glass 
lined 

25'.18' D x 
42.17' H 
Standpipe 

1,224 1266 From KY  
460 E PS 

T 

Highway 
1002 
Ditney 
Ridge 

5/31/2004 100,000 Steel, 
glass 
lined 

Elevated 80' 
10" 

1,182 1254 From KY 
519 PS 

T/AV 

Smith 
Creek 
Tank 

2/1/2007 50,000 Steel 10' D x 97.5' 
H
Standpipe 

1,252.5 1350 From KY 
434 
PS 

T 

Highway 
134 

10/1/2009 100,000 Steel, 
glass 
lined 

14' D x 90' H 
Standpipe 

1270 From KY 
205 
PS 

T 

Spaws 
Creek # 2 

12/1/2014 200,000 Steel, 
glass 
lined 

28' D x 42' H 1,223.5 1266 From US 
460E PS 

T 
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Ezel Tank Spaws 
Creek 

(2 Tanks) 

Highway 
134 Tank 

Caney 
Tank 

Highway 
1002 
Ditney 
Ridge 
Tank 

Highway 
437 Tank 

CUSTOMER METERS  

It’s a known fact that small customer water meters tend to lose accuracy as they age. They slow 
down (read a lower quantity) after they have been in service for greater than 10 years. That is 
the reason the KY PSC requires customer meters to be changed out every ten years. 

The district, under the current 2021 Waterline Replacement Project (to be completed in 2021), 
have purchased and installed a water meter test bench to accomplish certification of small 
customer meters.  Also, as a part of the current construction project, there will be 331 new 5/8” x 
¾”customer meters (approx. 12% of their total customer meters) furnished and installed in their 
system to replace some of the oldest meters.  If there are contingency funds remaining these 
funds could also be used to replace even more meters. Future projects will also have 
replacement meters as a line item in their bid form. 

SCADA 

Supervisory control and data acquisition (SCADA) is provided to the District by MicroCom.  A 
staff member can view all master meters, pump stations and tanks and get a visual 
representation of what is happening in the distribution system instantaneously. This system can 
also alert staff when preset parameters are not within the normal operating range. Data can be 
stored in the system to monitor water flowing into the system, into tanks or operation hours of 
pump stations. This system has recently been updated by MicroCom to ensure accurate data is 
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transmitted to the office.  This is a valuable aid in helping to lessen the amount of UAW.  The 
staff are trained in how to get the most information from this system and what to do if an alarm 
is triggered. 

STAFF/INSTITUTIONAL CONTROL 
Below is a current listing of MCWD personnel, which handles the daily operations of the district. 

Shannon Elam       General Manager 
Chernell Holbrook    Office Manager 
Andy Legg         Field Manager 
Donna Bailey       Customer Service Rep 
Ashlee Ferguson      Customer Service Rep 
John Coffee       Field Tech 
Tim Carver         Field Tech 
Drayton Kenderick   Operator 
Dean Kennard       Leak Detection Tech 

These folks serve a board of five members which meet monthly to conduct district business. 
The general manager came on board in November 2019.The Leak Detection Tech was hired in 
June 2020 and his job responsibilities are stated in the job description, in Appendix C.  

All of the staff of MCWD will have heightened awareness to be vigilant for any signs of UAW.  
Sometimes, merely the knowledge of what might indicate UAW, puts everyone, from office staff, 
field personnel, the manager, the chairman and even the Board, on alert to concentrate on 
reducing the amount of lost water. 

A flyer could be inserted into customer water bills alerting them of signs of UAW and  to watch 
for standing water, greener grass or weeds and flowing water, when it has not rained in a couple 
of days.  If they notice a fire hydrant running or an automatic flushing device running for an 
extended period of time, they should be instructed to call and report the situation to the office. 

DISTRICT EQUIPMENT 

The district has the following equipment to aid in finding and repairing water leaks; 
• 2017 Ford 150
• 2017 F-350
• 2018 F-250
• 2018 F-150
• 2020 Ford Escape
• Kubota Mini Excavator
• Trailer
• Pipe saw
• Leak Detection Equipment Listening Device

As a part of the current project under construction, the district will add Leak Detection Vaults to 
their distribution system along with additional Leak Detection monitors.  These will expedite 
finding leaks or eliminating sections of their system if no leaking water is detected.  By 
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eliminating parts of their system that don’t show any evidence of leakage, that should expedite 
them in finding and repairing leaks.  Distribution meters will be installed on branch sections of 
the distribution system. 

Another item that has been installed in the current construction project was the purchase and 
installation of a meter test bench to verify customer meter accuracy.  This bench can test eight 
meters at a time.  Hundreds of new radio-read meters were purchased as an item in the current 
project.  The replacement of an old existing water line with a history of many repairs was the 
focus of the current project.  Adding a pressure reducing vault on this replaced line will lower the 
pressure by 100 psi at the lowest end of the line and will lessen the pressure in approximately 
4,000 feet of line.  These are some of the things that MCWD is actively doing to lower the UAW. 

EXISTING RETAIL AND WHOLESALE RATE STRUCTURES 

PSC Order # 2021-146 listed the rates in an Appendix page 1 of 1, entered April 26, 2021.  
These rates were increased in PSC Order # 2020-386 in Appendix B, page 1 and 2 entered 
June 9, 2021. The Order with the oldest date (2020) was not entered until after the most recent 
(2021) dated Order had been entered. 

Both Orders are included as Appendix A to this report. 
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  Chapter 4   System Data 

HISTORICAL UAW DATA – 2015 thru 2021 

The Morgan County Water District (MCWD) has maintained records of all water purchased and 
all water sold.  The difference in these two values, less district uses flushing, fighting fires and 
leak repair) is shown in the Table 4-1 below as the percentage of UAW. Backup information on 
a  monthly basis is included in Appendix D. These percentages are plotted in a line graph and 
shown on Chart 4-1 below. 

PROJECTED FUTURE UAW DATA 

The historical percentage on Chart 4-1 were projected to determine amount of estimated UAW. 
The projection estimated a reduction of 6% in 2022, 5% in 2023, 5% in 2024, 4% in 2025 and 
3% in 2026. As more leaks are eliminated, it becomes increasingly more difficult to lower the % 
of UAW. That is why a lesser reduction is estimated as awe look forward over a five-year period. 
The goal of 15% or less appears to be doable with the increased attention and diligence applied 
to the reduction of UAW. 
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   Chapter 5   Water Loss Control Plan 

The project approach to reducing the water loss for MCWD involves three distinct phases as 
presented earlier in this report. They are broken down as follows:  

CORRECTIVE ACTION GOALS & PRIORITY 

1. Short Term Goals (0-6 months) - With the assistance of Kentucky Rural Water, an
aggressive program to locate and fix leaks will be implemented. In addition, the
procedures in filling out the water loss report for filing with the Kentucky Public Service
Commission will be reviewed to ensure that the data reported is in alignment with the
PSC guidelines. The results of the effort will give a consistent reporting number that can
accurately track the results of the Program as it continues forward. The goals of this
effort are a Reduction of lost water by 5% b. Reduction of purchased water of 5 %,
leading to a savings of over $35,000 per year.

2. Medium Range Goals (0-18 months) - A Waterline Replacement project is currently
in the construction phase (to be completed in November 2021) and was funded by Rural
Development (RD)and Appalachian Regional Commission (ARC). The total funding for
this project was $1.2M and the purpose of the project is to replace an old line which has
experienced a large number of breaks in the past. The project profile is in the Kentucky
Infrastructure Authority (KIA) Water Resources Information System (WRIS) system.
After this current project is completed, a number of zones in the distribution system will
be identified and distribution metering areas (DMA)will be established and provided with
master meters which will be installed to assist is the location of leaks. The goals of the
program are:

a. An understanding of which zones/sections of the distribution system are most
in need of replacement.

b. Placement of system meters (DMA) would allow quicker identification of leaks,
which should result in a lesser quantity of water leaking from the system.

c. Additional reduction of water loss of 5%.

d. Additional reduction of purchased water of 5 %, leading to a savings of over
$35,000 per year.

3. Long Range Goals (0-60 months) - With the information that has been gathered in
the Short Term and Medium range programs, additional capital improvement Projects
will be developed.  These projects will be developed with reducing UAW in mind and
project Profiles will be submitted to the State of Kentucky through the Gateway Area
Development District to the KY Infrastructure Authority web portal.
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PROJECTED FUTURE UAW DATA 

A copy of two pages from this site shows projects already in the Funding Request 
approval cycle for MCWD. There are construction projects listed and as projects get 
constructed, other projects will be added to that list. The Phase 2 of the WLR Project is 
for amount of requested funds has already been approved by KIA. These pages along 
with some of the project profiles are included in Appendix D. 

The district has a PP (WX 21175041) for Phase 2 of the Waterline Replacement Project 
in the system now which is fully funded. Design is underway for this project. This project 
has been approved by KIA, but not funded yet.  It will replace a line that is over 30 years 
old (KY 191) and is suspected to have a lot of UAW either thru leaks or under registering 
of the customer water meters. 

The district will replace more lines and meters as funds become available to reduce the 
UAW to less than 15%. 

The challenges to this plan of action will be securing adequate funding to continue 
replacing lines/meters.  Another challenge will be to maintain the attention and 
enthusiasm to track down and reduce the amount of UAW.  A solution to this wanning 
attention to UAW could be the district set up the month of April each year as Reduction 
of UAW month. An educational effort for customers and staff could enhance the attention 
to this annually. 
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 Chapter 6   Conclusion 

MCWD has an UAW loss of greater than the KY PSC recommended 15%.They are not alone in 
Districts in Eastern KY which are challenged to get their UAW loss to be less than that 
percentage. They are actively working to reduce the UAW. The PSC has ordered them to collect 
a surcharge of $5.87/customer/month and place the funds collected into a special account 
which can only be used for lowing the percentage of loss water.  

There is a professor at Utah State University who has published two studies related to water 
main breaks, causes and statistics, one in 2008 and one in 2016. The 2016 study, “Water Main 
Break Rates in the USA and Canada: A Comprehensive Study”, attached as Appendix F to this 
report. Professor Steven Folkman, Ph.D., PE, found that overall water main breaks have 
increased 27% in the six years since his first study in 2008. MCWD is not alone in their fight 
against UAW.  One factor he found that contributed to these breaks was the age of the 
infrastructure in the systems he reviewed. 

Water Districts located in areas of deep valleys and steep hillsides are generally designed, most 
economically, to carry higher than usual pressures in the valleys in order to be able to serve 
customers on the hillsides without having to install pumps and tanks to provide service to them. 
This higher pressure tends to cause more leaks and will discharge more water when a leak 
occurs than if a lower pressure could be provided in the valleys. Professor Folkman also stated 
the average supply pressure in systems he looked at was 69 psi and the average maximum was 
119 psi. In MCWD, sometimes the pressure in the valleys approaches 200 psi.  Maybe this is 
reason to open the discussion as to the validity of the PSC’s recommended amount of 15% 
UAW in great topography relief areas such as are found in Eastern KY. 

MCWD hired a new General Manager in 2019 and a new Leak Detection Technician in 2020 so 
they were and are being proactive in lowering the amount of loss water. They have developed a 
Plan stated in Chapter 2 which address the short-, medium- and long-term objectives to lower 
loss water. They have a current construction project, Waterline Replacement Project – Phase 1, 
which will replace one of the oldest waterlines in their system, which has had numerous leaks in 
the past.  Phase 2 is a $3M+ project which will replace even more old waterlines and meters. 
That project is funded by KY KIA and is in design currently. Construction on that phase should 
happen early next year. The district will continue submitting Project Profiles and replacing lines 
as they are able to, based on the funding being available. 

The PSC mandated leak reduction surcharge will be spent effectively to aid in reducing loss 
water. 

Yes, the UAW is greater than 15%, but the district is focused on addressing the UAW and 
working diligently to decrease the amount to less than 15% over a 5-year period. It didn’t occur 
overnight, and it won’t be corrected overnight. 
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