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WATER LOSS CONTROL PLAN
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Introduction

A public water system (PWS) faces many challenges in maintaining a system with minimal water
loss. Rural communities in Ohio are often faced with aging infrastructure and inadequate
resources to fix water loss issues. Tracking water loss is essential to reduce the amount of water
and resources wasted or lost. This can lessen the financial burden on the community. With proper
tracking, a PWS can use their resources effectively to promptly investigate and correct any water
loss issues that occur. There are numerous ways a community can effectively track water loss.

Wellston’s public water system tracked water loss using different methodologies. Currently, the
system’s primary way to detect water loss is by analyzing the bills for all the water customers for
anomalies. The billing software automatically flags erroneous amounts for the administration to
check, and the customer meter reads also undergo a manual review as bills are being processed.
Water personnel are sent to check meters for accounts that have unusually high or low water usage
for the month. The community has made attempts at minimizing water loss in the past, such as by
completing leak detection surveys regularly, and repairing or replacing the leaking main lines. This
water audit contains water loss categories and guidance for control measures that aim to improve
and add to practices Wellston has in place.

The AWWA M36 is the industry standard guidance for conducting annual water audits. The free
water audit software uses data from the community to track and analyze where water is going
within a system, and the water system’s associated costs and revenue. The data provided to the
software is graded through a series of questions, determining the validity and accuracy of each
data point. The software gives each PWS a score ranging from 1 to 100. The score range is divided
into five tiers. Scoring in a high tier indicates a PWS is following best practices for water auditing.
Validity scoring also influences the priorities for future improvement. The M36 gives key takeaways
for each system, and a generalized strategy to implement a water loss control program. Public
water systems should have a goal of receiving a higher validity score each year they complete the
water audit, by accurately collecting their system’s water usage, revenue, and expenses. The
system can also implement operational improvements, such as meter calibration to lift their
validity score and minimize apparent water loss.

6 Great Lakes
el 3



definitions for each of the following key data points. The complete water audit software workbook
is included in Appendix A of this report.

Water Supplied: 484.320 MG/Yr

Wellston’s water system produced 484.320 million gallons of water for the village. The system does
not sell wholesale water to any other PWS.

Non-Revenue Water: 205.671 MG/Yr costing = 459,479+ Yr

Total non-revenue water is 205.671 million gallons for the audit year. This was calculated by adding
the real losses, apparent losses, and the unbilled authorized consumption. Non-revenue water
includes all water that runs through the system but does not generate billable revenue. This
includes water that is lost to leaks, and water that makes it to an end user, but does not get billed.

Non-Revenue Water Percentage: 42.27% in 2024
Water Loss Percentage: 41.68% in 2024

These percentages should not be the key takeaway of the audit. Instead, this figure is provided for
consistency with reporting standards and to highlight the difference between non-revenue water
and water loss. For Wellston in 2024, the vast majority of non-revenue water is actual water loss.

a \

Unbilled Authorized
Conatinpren Real L Apparent Losses
A eal Losses pp
196.198 MG 5.684 MG

Figure 2: Graphic representation of the relationship between water losses and non-revenue water.

Apparent Losses: 5.684 MG/Yr

Apparent loss includes billing loss, potential theft, and meter inaccuracies in the system.
Wellston’s apparent loss is estimated to be 5.684 million gallons in 2024. This is considerably less
than their calculated real loss. Since apparent losses are losses of revenue the cost is calculated
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MG/Y is estimated to be water loss. This is broken down into further, more detailed categories, as
shown above.

The analysis highlighted the highest water loss categories:

1. Leakage Level After Reduction: 196.198 MG/Yr contributing to real losses.
2. Customer Metering Inaccuracies: 4.290 MG/Yr contributing to apparent losses.
3. Systematic data handling errors: 0.697 MG/Yr contributing to apparent losses.

It’s important to understand how a system’s water loss is divided between apparent loss and real
loss before taking remedial action. The M36 software has used the data provided by Wellston’s
staff, created the chart above, and shows how water falls within the balance sheet. Most of the
water loss appears to be coming from real loss, such as from leaks within the system. Apparent
loss is still seen, with the unauthorized consumption, customer metering inaccuracies, and
systematic data handling errors having a combined estimated 5,684,000 gallons a year lost.
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Figure 5: The following figure is from the AWWA dashboard. It represents the water loss cost
Performance Indicators for Wellston. These gauges show where Wellston stands in percentiles
compared to other validated industry ranges.

As shown above, the total loss cost rate is $165.41 per connection, per year. Real loss is costing
more than apparent loss in the system, at $143.63 Rate per connection per year of the total loss
cost. The cost of real loss is significantly higher than most other validated water audits, as shown
with the gauges. This is most likely due to the aging main water lines and breaks within the system,
the water loss from the storage tank, and authorized unbilled consumption. Since many of the
performance indicators are high, the data inputs need to be scrutinized in future audits.

75" %ile

result is above
90th %ile

result is above
90th %ile

To

10¢ %ile_ *Jolle 0* 1 10"” %ile A
Unit Total Losses Unit Apparent Losses Unit Real Losses
202 5 gal/conn/day 57 gallconn/day 196.8 gal/conn/day

Figure 6: The following figure is from the AWWA dashboard. It represents water loss volumetric per
connection Performance Indicators for Wellston. These gauges show where Wellston stands in
percentiles compared to other validated industry ranges. These gauges specifically represent the
total losses broken down into apparent and real losses.

The figure above notes how the total loss for 2024 is around 202.5 gallons per connection per day.
The system has 2,732 service connections, and at 202.5 gallons per connection, equals an
estimated 553,230 gallons per day of total loss.
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Data Validity
Data Validity Score: 54 Data Validity Tier: Tier lll (51-70)
See Loss Control Planning for Tier Details
Tier Il (26-50) Tier Il (51-70)

Tier IV (71-90)

Tier | (£25)
Tier V (91-100)

Figure 8: This figure is from AWWA’s water audit dashboard for Wellston. Wellston scored 54 of
Validity Score, landing in data validity Tier lll.

The following are recommended categories for the Village of Wellston to prioritize for improvement.
Recommended strategies should be implemented to improve the data validity score in future audit
years. Within each category, recommendations have been included along with the current score of
that category, ranging from one to ten. The possible improvements will be expanded upon further.
Categories with a score of three or less should be prioritized for future improvement.

Priority in Validity Categories and Methods for Improvement

This section provides insights into how future water audits can build upon the work done for the
2024 audit year by improving data validity. The areas below are highlighted because they are shown
as the most influential on the overall validity score. The data in these categories is not necessarily
indicative of a problem, but the data can be made more reliable by improving how it is measured,
tracked, or handled.

Volume from Own Sources (VOS): Score of 3

The score for the volume from own sources section could be improved. To improve the accuracy
and data of the VOS section, we recommend that the master meter is checked and calibrated first.
The master meter is the first point of tracking the amount of water being produced and used within
the system. Validating that the master meter is the correct type, installed properly, and is reading
flow accurately will verify the data collected for the VOS input, and could instantly decrease the
amount of apparent water loss occurring in the system. The system should electronically calibrate
the master meter. After this, the system could improve upon the accuracy of their data collection
and the meter by completing in-situ flow testing.
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Strategies for Water Loss Control

Wellston is experiencing loss in the form of apparent and real water losses. The M36 software
shows the system to have much more real loss than apparent loss, as the data grading also shows
the system having an overall good handling of their records and meter reads, with brand new
meters.

Apparent Loss Strategies

The M36 creates a calculated estimate for apparent loss, based off the system’s water production
and reported, tracked consumption. The unauthorized consumption, or water theft, and the
systematic data handling errors are contributing to the moderate water loss percentage in the
system, at 41.68% total water loss.

Systematic data handling errors could be improved upon by having an internal and external review
of the billing software. This includes a review of the customer accounts, and comparing the list to
addresses known in the system, the lead service line inventory, and county records. This rules out if
the software is missing any water usage that should be receiving bills. All systems should try to
minimize manual entries and prioritize using automated meter reads and processes when

possible. The system could implement a new SOP, regarding systematic data handling, allowing for
more consistent work and data records between staff. Wellston should keep up with their monthly
manual checks of their billing software. Lastly, the system should investigate the customer
metering inaccuracies and determine any points where unauthorized consumption could occur.

Meter errors could be occurring in the system. Typically, meter errors lead to low reads, taking
directly from the revenue for the system. Testing about 2% to 5% of the customer meters annually
can improve the data validity for meter readings. The system has a low number of large-sized
meters. Although the system has new meters, they could inspect business meters to make sure it
is the correct meter type for the flow rate, and take a small, random sample of meters to
proactively test each year for accuracy.

Unauthorized consumption, or water theft, can be found through normal daily operations. The
billing and consumption data can be used to find extraneously low water usage in an account,
which may indicate unauthorized use. Water system personnel should continue checking such
accounts for misconduct or issues with the meter read. The village could also implement a
proactive program of field inspections to identify and address illegal connections, bypassed
meters, and unmetered connections. Lastly, the system could educate the community about the
importance of legal water connections, the expenses of the water system, and the consequences
of water theft.

Real Loss Strategies

The water audit findings indicate that while apparent losses are present, a substantial portion of
the non-revenue water in the Village of Wellston is due to real losses. Real losses are an important
aspect of NRW because they include leakage from distribution mains, leakage and overflows from
storage tanks, and leakage from service connections up to and including the meter. Real water
losses are significant because they contribute costs to the water system due to the additional
energy and chemical usage required to treat the lost water.
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year for accuracy. This will improve the customer metering data source, improving the data
validity score.

5. Tracking Water Use: Wellston should eventually put a plan into place to more accurately
track flushing and fire water usages. This will not decrease the cost of non-revenue water,
as itis unbilled usage, but rather decrease the amount of water loss and the water loss
percentage within the system.

Overall, the village of Wellston is in a good baseline position for data validity, with an implemented
billing structure with software that flags anomalous amounts, leak detection occurring in recent
years, and an up to date GIS map and inventory. The system should improve their data validity
score and water loss volumes in future water audits by implementing the various recommended
strategies listed throughout the water loss control plan. Other strategies may be found by the
system and implemented as well. Water audits should be completed annually by the system, with
a new copy of the M36 downloaded from the AWWA’s website each time. An external review of the
water system should be completed every 3 years. Wellston should focus on implementing the first
three strategies within 2026, to gain better data accuracy from the source and lower real loss
occurring within the system, then complete another water audit in 2027.
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Appendix A— AWWA Water Audit Data Sheets

Attached is a printed copy of the source data from the AWWA free water audit software. A digital
copy of this workbook is also provided with the water loss control plan printout. Additional sheets
beyond what is printed exist in the full workbook. The following sheets are printed:

Start page

Primary worksheet
Dashboard

Water balance

Loss control planning

L
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AWWA Free Water Audit Software:

Worksheet

Water Audit Report for: IV\I'_eilsl_on_i’WS

: 1
— |
Audit Year:| 2025 | Jan012024-Dec312024 |  Calendar |
¢ Click 'n' to add notes To edit wat rori ivfo: TR SRR
5 _ , |~ Click g’ to determine data valisity grade o wolt westar systern vt [T
To access definitions, click the input name vy All volumes to be entered as: MILLION GALLONS (US) PER YEAR
Water Supplied Error Adjustments
WATER SUPPLIED choose entry option:
VvOs Volume from Own Saources:| n [ g | 3 484,320 MG/YT [nlgl & [ [ percent| VOSEA
wi Water Imported:| n | g | nfa 0.000| MG/Yr WIEA
WE Water Exported:| n | g | n/a 0.000| MGrYr WEEA
WATER SUPPLIED: 484.320 MG/Yr
AUTHORIZED CONSUMPTION Sy g = et Ty
BMAC Billed Metered: n| g | 8 278.649 | MG/Yr
BUAC Billed Unmetered:| n | g | nfa 0.000! MGrYr
UMAC Unbilled Metered: | n|{ g | 4 3.093 | MG/YT choose anl_ry_tytiun:
UUAC Unbilled Unmetered:| n| 9| 3 0.697 MGIYr 1 0.25% | default |
Default option selected for Unbilled Unmetered, with automatic data grading of 3
AUTHORIZED CONSUMPTION: 282.439 MG/Yr
WATER LOSSES 201.881 MG/Yr

Apparent Losses
choose entry option:

Default option selected for Systematic Data Handling Errors, with automatic data gradingofs ~ ©UUSE BT0) WP
SDHE Systematic Data Handling Errors: | n | g = 3 0.697 MG/Yr 0.25% ' default | B B
cMmI Customer Metering Inaccuracies:| n | 9 | 2 4.290 MG/Yr 1.50% rcent |under-registratio
uc Unauthorized Consumption:| n | 9 | 3 0.697 MG/Yr 0.25% | default |
Default option selected for Unautharized Consumption, with automatic data grading of 3
Apparent Losses: 5684 MG/Yr

Real Losses

Real Losses: 196.198 MG/Yr
WATER LOSSES: 201.881 MGNT
NON-REVENUE WATER
NON-REVENUE WATER: 205671 MG/Yr
SYSTEM DATA
Lm Lengthofmains:[n g ! 8 [ 687 mies (including fire hydrant lead lengths)
Ne Number of service connections: g N = (active and inactive)
Service connection density: 40 conn./mile main
Are customer meters typically located at the curbstopiproperty line? | " Yes|
tp [nls &0
Average length of customer service line has been set to zero and a dala grading of 10 has been applied
AOP Average Operating Pressure: R |
COST DATA
CRUC Customer Retail Unit Charge: ; i i S E10.54}L§i1‘090 gallons (US) Total Annual Operating Cost )
VPC Variable Production Cost: | n ol | $2,000.00/ $/Million gallons [ _ $1.471,655 |$iyr (optional input)

Click here to calculate carbon emissions —> carbon
WATER AUDIT DATA VALIDITY TIER:

r *** The Water Audit Data Validity Score is in Tier lll (51-70). See Dashboard tab for additional outputs. *** da::b?a’ il
A weighted scale for the components of supply, consumption and water loss is included in the calculation of the Water Audit Data Validity Score
PRIORITY AREAS FOR ATTENTION TO IMPROVE DATA VALIDITY: KEY PERFORMANCE INDICATOR TARGETS:
Based on the information provided, audit reliability can be most improved by addressing the following components: OPTIONAL: If targets exist for the operational performance indicators, they can be input below:
1: Volume from Own Sources (VOS) Unit Total Losses:| ' galiconn/day
2; Customer Metering | ies (CMI) Unit Apparent Losses:| ~ |galiconn/day
3: Billed Metered (BMAC) Unit Real Losses™ |galiconn/day

Unit Real Losses®:| |galimile/day
If entered above by user, targets will dispiay on KPI gauges (see Dashboard)

AWWA Free Water Audit Software v6.0 Worksheat 1
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