Arizona M36 Water Loss Technical Assistance Program
Phase 2 Summary Report – May 2019

Arizona M36 Water Loss
Technical Assistance Program
Phase 2 Summary Report
Prepared for:

FINAL
MAY 30, 2019
Prepared by:

Arizona M36 Water Loss Technical Assistance Program
Phase 2 Summary Report – May 2019

Table of Contents
Program Phase 2 Background ....................................................................................................................... 1
Program Phase 2 Water System Findings & Recommendations .................................................................. 3
Program Phase 2 Feedback ........................................................................................................................... 9
Appendices.................................................................................................................................................. 21

Table of Figures
Figure 1: Illustration of Cost and Water Recovery Potential from AWWA M36 Program ........................... 1
Figure 2: Map and List of 25 Participating Water Systems ........................................................................... 2
Figure 3: Illustration of the M36 Methodology ............................................................................................ 3
Figure 4: Ranges of Individual Phase 2 Water System Performance Indicators (Box Plot) .......................... 3
Figure 5: How to Read a Box Plot.................................................................................................................. 4
Figure 6: NRW Totals by Phase 2 Water System, with NRW Profiling Illustration ....................................... 4
Figure 7: Data Validity Score - Pre v Post Validation .................................................................................... 5
Figure 8: Real Losses - Pre v Post Validation ................................................................................................. 5
Figure 9: Survey Result – Likelihood of Recommending Similar Program ................................................. 10
Figure 10: Survey Result – Value of Working with an Expert..................................................................... 13
Figure 11: Survey Result – Value to your Job ............................................................................................. 14
Figure 12: Survey Result – Follow-up Activities ......................................................................................... 15
Figure 13: Survey Result – Appropriateness of Data Requested and Effort ............................................... 17
Figure 14: Survey Result – Interest in Follow-on Technical Assistance ..................................................... 18

Acknowledgements
Cavanaugh wishes to acknowledge the following agencies for funding support, and agency representatives
for their direct support on this project.
Water Infrastructure Finance Authority
Arizona Department of Water Resources

Sara Konrad, Katie Phillips
Gerry Walker, Cyndi Ruehl, Viviane Baji

Cavanaugh wishes to acknowledge the following agency representatives for their advocacy support on
this project.
Arizona Municipal Water Users Association
Carol Ward-Morris
Cavanaugh wishes to thank the 25 Phase 2 water systems for their participation in this project. An
inventory of participating systems is provided in Appendix A.
Report prepared by:

Cavanaugh
Drew Blackwell, Project Manager
Will Jernigan, P.E., Project Director
Steve Cavanaugh, P.E., Project Principal

www.cavanaughsolutions.com

Arizona M36 Water Loss Technical Assistance Program
Phase 2 Summary Report – May 2019

Program Phase 2 Background
Water supply challenges and the need for continued conservation planning are driven by declining water supplies and
aging utility infrastructure. In the United States, water loss is a widespread challenge from which no region is immune. 1
Identifying the total volume of water lost in Arizona is a challenge because there are no requirements to report this volume
outside of the Active Management Areas (AMAs). Water loss control remains an important and cost-effective part of water
resource management for water utilities. The agencies that partnered in this pilot effort are interested in promoting bestpractices for water loss control in Arizona. A validated annual water audit is the necessary first step in helping water
utilities determine the magnitude of water loss and the cost to reduce it.
The AWWA M36 Manual for Water audits and Loss Control Programs details the industry best-practice for water loss
management (M36 methodology). The M36 methodology targets reduction of loss to economically optimal levels, creating
both a water resource and financial benefit for utilities (Figure 1). Based on demonstrated success of water loss control
programs in other states using the M36 methodology, the Water Infrastructure Finance Authority (WIFA) and the Arizona
Department of Water Resources (ADWR) determined in 2017 to develop an Arizona M36 Water Loss Pilot Program
(Program). Cavanaugh was selected through the State’s procurement process and the Program began in Summer of 2017.
Phase 1 of the pilot Program included six (6) utilities outside the AMAs. It was designed to provide the selected utilities
with a foundational understanding of the M36 methodology, how it is applied, and how water audit data may be used to
assess and improve water loss performance at the water system level. Phase 1 was completed in spring of 2018. The
survey conducted at the end of the Phase 1 indicated that 89 percent of the participants believed it was either ‘very
helpful’ or ‘absolutely necessary’ to have a consultant working through the audit process; and 89 percent expressed
interest in participating in the program in the future. Based on this very high water system satisfaction, the state agencies
decided to do a second round (Phase 2) in fiscal year 2019, which included 25 small to medium-sized utilities. Phase 2 is
the subject of this report.

Figure 1: Illustration of Cost and Water Recovery Potential from AWWA M36 Program

1

Ress, Erin and J. Alan Roberson. 2016. The Financial and Policy Implications of Water Loss, Journal AWWA, 108(2), E77-E86, doi:
http://dx.doi.org/10.5942/jawwa.2016.108.0026
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Key stakeholders in Phase 2 involved in the Program include WIFA and ADWR, similar to Phase 1. WIFA manages the
Drinking Water State Revolving Fund, which provides funding for water infrastructure projects, as well as technical
assistance to drinking water systems in Arizona. The Director of ADWR has general control and supervision of groundwater
as prescribed by Title 45 and the appropriation and distribution of surface water. ADWR’s and WIFA’s primary objective
in participating in Phase 2 of the Program was to introduce the M36 methodology for an expanded group of participants
from Phase 1, to provide opportunity for water systems to voluntarily participate in water loss reduction.
Methods employed in Phase 2 were similar to Phase 1. Participating water systems are indicated below and in Appendix
A.

Figure 2: Map and List of 25 Participating Water Systems
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Program Phase 2 Water System Findings & Recommendations
Through the validation process, inclusive of preparatory supporting document review, during-workshop interview with
water system team, and post-workshop finalization of validation documents, a set of recommendations for improvement
was developed for each water system. Common themes of these recommendations for all 25 water systems included
increased rigor for verification of supply metering, enhancement of customer meter testing practices, and the
recommendation to proceed with preparing their next water audit in the near term to reinforce concepts learned in this
Program. Development of these
recommendations is reflected in
the overarching goal of the M36
methodology, further illustrated
in Figure 3.
The natural
progression of the M36
methodology is illustrated in
four stages, with the end
objective being cost-effective
water loss interventions. Phase
2 water systems participated in
the first step, creating the
annual water audit with Level 1
validation. This step includes
learning the basic concepts of
the water audit and creating a
Figure 3: Illustration of the M36 Methodology
water balance, disaggregating
water losses into both Apparent Losses and Real Losses and performing a Level 1 validation.

Summary of Level 1 Validated Water Audit Results
The Level 1 validated water loss metrics for all Phase 2 water systems are presented below, in aggregate form (Figure 4).

Figure 4: Ranges of Individual Phase 2 Water System Performance Indicators (Box Plot)
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Box plots presented in Figure 4 indicated the span of results for each key metric.
See Figure 5 for guidance on reading box plot results.

The Data Validity Scores reveal a wide span of audit reliability. Most water systems yield a
Data Validity Score between 40 and 60 on their first water audit. Water systems tend to
see gradual increase in the Data Validity Score as they conduct regular annual water audits
and take steps to improve data management practices.
Real Losses are observed to include a few audit results showing near zero or (for one water
system) below zero. Typical range for this metric is 20 – 100 gal/connection/day.
Unrealistically low Real Losses are likely indicative of embedded error in those audits, at Figure 5: How to Read a Box Plot
the raw data level (beyond the investigation of Level 1 validation). Typical examples of the
source for these errors are inaccurate supply measurements or error in billing data compilation. For those systems,
recommended next steps will focus solely on improvement in data reliability. For other systems, whose water loss metrics
indicate sufficient data validity, along with moderate to high losses, recommended next steps will focus on cost-effective
loss reduction.
Individual water audit results are included in Appendix B. Individual Non-Revenue-Water (NRW) totals are presented in

Figure 6: NRW Totals by Phase 2 Water System, with NRW Profiling Illustration

Figure 6, with two systems highlighting notably different NRW subcomponent profiles, for illustrative purposes. The
makeup of any given system’s NRW profile will dictate which interventions are appropriate to use, and at what level to
be cost-effective.

Comparing Pre-Validation to Post-Validation Water Audit Results
Participating water systems were asked to provide a self-reported (pre-validation) water audit with supporting
documentation prior to the technical workshop. Eighteen of the 25 systems were able to provide the self-reported water
audit. A Level 1 validated (post-validation) water audit is one of the outcomes of the technical workshop (see Program
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Phase 1 Report for additional background). Using the AWWA Water Audit Compiler, a comparison can be made looking
at the pre-validation and post-validation water audit results for select performance indicators. Pre- and post-validation
comparisons are presented below for the Data Validity Score and Real Losses in gallons per connection per day.

Figure 7: Data Validity Score - Pre v Post Validation

Figure 8: Real Losses - Pre v Post Validation
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Observations from pre-validated to post-validated water audits:
•
•

•

All Phase 2 water systems saw changes to their Data Validity Score (DVS) and Real Losses performance indicator
as a result of the Level 1 validation process.
Data Validity: A decrease in DVS from self-reported to validated water audits. This shows that Phase 2water
systems interpreted the management practices differently, and in general, have seen how better management
practices translate to more reliable data. For 12 systems, the change in Data Validity Score was in excess of 10
points. The average change in Data Validity Score from Level 1 validation was minus 9 points.
Real Losses (gal/conn/day): Real loss assessment after validation (average of ~31 gal/conn/day) shows levels of
leakage more than double compared to the self-reported audits (average of ~15 gal/conn/day).

Typical audit revisions encountered during the water audit validations conducted for Phase 2 included:
•

•

•

•

•

Identification or revision of water audit boundary, impacting which meter(s) were to be used for reporting supply
volumes. The water audit boundary is the starting point for the analysis. This is typically the meter that is used
to measure the supply volume. Depending on the water system setting, this could be a finished water meter at a
water treatment plant or an import meter at the interconnection with a neighboring water system. Identification
of the correct boundary (i.e. the correct meter) is important because any errors in the supply volume will have the
largest impact on the water loss estimates obtained from the water audit.
Inclusion or revision of an average source meter error, if accuracy test results were available. Understanding the
level of inaccuracy in the supply meter will allow for a more accurate calculation of the supply volume, which in
turn will provide a more accurate estimation of water losses. This is done through in-situ accuracy tests. If
accuracy test results are available, the water system may use the results to adjust the production volume. If
accuracy test results are not available – this adjustment should be omitted.
Inclusion of exported volumes in the appropriate audit inputs. If a water system wholesales water to a neighboring
water system, this is considered an export of water. The water audit methodology has a specific method for
accounting for these kinds of sales to determine more accurate measures of water loss performance.
Inclusion of an estimate for customer meter error. All customer meters have a certain degree of error in their
volume measurements. These errors should be acknowledged and estimated, or in the best case, calculated
through the analysis of customer meter accuracy test results. Estimation of this volume will allow for a more
accurate estimate of apparent loss and real loss volume.
Refinements to the individual Data Validity Grades, impacting the overall Data Validity Score. The Data Validity
Score (DVS) is a measure of the reliability in the water audit results. It is computed from Data Validity Grades
(DVG) that are assigned to each individual entry in the water audit. A higher numerical DVS means there is a
higher degree of confidence in the data used to compile the water audit, and thus in the resulting water loss
estimates. Although there is no specific DVS value that is considered universally correct or the goal, it is generally
recommended that utilities that have a DVS of 50 or below first improve the accuracy of their data before
implementing any strategies to manage their water losses. Achieving a higher degree of confidence in the water
audit results is recommended before implementing water loss strategies because after improving their data,
utilities may find that their levels of water losses may be significantly different than initially estimated. And having
a good understanding of water loss levels is a crucial step to identifying the most appropriate water loss reduction
strategy.
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Common Recommendations for Phase 2 Participants
Individual reports documenting the water audit validation, results and recommendations were provided for all
participants. The most frequent opportunities among the utilities in the Phase 2Program to improve the reliability of audit
inputs and outputs include:
•

Improved understanding of supply meter error: consider adopting or increasing the rigor of a source meter
volumetric testing and calibration program, informed by the guidance provided in Appendix A of the AWWA M36
Manual.

•

Improved estimation of customer meter inaccuracy: consider a customer meter testing program that tests a
sample of random meters whose stratification (by size, age, or other characteristics) represents the entire
customer meter stock.
o

Develop small meter stratification parameters, then test a random sample to gauge small meter overall
accuracy performance. According to the M36 Manual, between 50 to 100 residential meters may be
sufficient for an initial assessment, but the optimal number of meters to test to determine a statistically
representative average accuracy will depend on water system specific conditions.

o

Test large customer meters, giving higher priority to those meters that register larger consumption
volumes since those individual meters typically have a significant impact on revenue generation from their
billed volume.

•

Customer retail unit cost refinement: The customer retail unit cost is used to assign a financial value to the
apparent losses. The calculated value should reflect a weighted average of all customer classes and consumption
tiers. This can be accomplished by dividing the total commodity revenue by the total volume sold. The weighted
average cost should also include charges for sewer, stormwater, or biosolids processing, if these charges are based
on the volume of potable water sold. Higher refinement of this value will provide a better estimate of the revenue
generation potential of reducing apparent losses.

•

Variable production cost refinement: The variable production cost is used to assign a financial value to real losses.
This value should consider direct and indirect expenses of producing one additional unit of water. Typical primary
costs include the unit costs for all ground and surface water treatment and power used for pumping from the
source to the customer. Other miscellaneous unit costs may also be included (e.g. residuals disposal costs) if they
apply to the production of drinking water. It should also include the unit cost of bulk water purchased if applicable.
An accurate understanding of the variable cost of production will provide a better estimate of the potential
financial benefit of reducing real losses.

•

Lag-time corrections: There should be a temporal alignment of Billed Metered Authorized Consumption with
Water Supplied. Consider pro-rating the first and last months of the audit period to better align consumption
with actual dates of use and using read date as basis for reporting.

•

Conduct the 2018 water audit on your own:
o Gather 2018 calendar year water audit supporting data, following the same data request information from
the Program.
o Calculate the 2018 water audit inputs using the 2017 Water audit and these notes as a guide.
o Do this as soon as possible to maximize retention of knowledge gained from the Program.
o Conduct the AWWA Water Audit annually as a business practice.
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Water Loss Program Development: If/Once Data Validity Score is >50, consider concurrently improving data
reliability and follow-on implementations as described in the AWWA M36 Manual, once the annual Water audit
is established:
o Conduct a Real Loss Component Analysis to develop the leakage profile.
o Conduct an Apparent Loss Component Analysis to develop the apparent loss profile.
o Cost-benefit analysis & target setting for water loss components.
o Design & implement water loss control program for cost-effective interventions.
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Program Phase 2 Feedback
Upon completion of Phase 2 and delivering participating water systems their validated water audit with
Level 1 validation review notes, a post-program survey was developed by the Cavanaugh team in
collaboration with WIFA and ADWR. Staff from supply metering, customer metering, billing and
management from each water system were encouraged to participate in the survey. The goal of the survey
was to gauge participant’s overall experience in the Pilot Program, the level of effort and what was gained,
as well as interest in future water loss activities. The survey was emailed to the 51 individual water system
staff who participated in the Level 1 validation session via Survey Monkey. A favorable response rate of
61% (or 31 of 51) was collected. At least one staff from 19 of the 25 participating water systems responded
to the survey. As shown in Table 1, the survey was issued via Survey Monkey and was delivered on the
following dates:
Table 1: Post-Program Survey Issue Dates

Message
Tucson attendees

Initial survey invitation
Reminders

Phoenix attendees

Initial survey invitation
Reminders

Prescott attendees

Initial survey invitation
Reminders

Individual web links sent to utilities
yet to respond/remote sessions

Date distributed
February 25, 2019
February 27, 2019
February 28, 2019
March 1, 2019
February 27, 2019
March 1, 2019
March 4, 2019
March 1, 2019
March 4, 2019
April 8, 2019

The following sections summarize the survey questions and responses.
Question 1: Likelihood of Recommending Similar Program
Based on your experience with the Arizona Water Loss Program, how likely would you be to recommend
a similar program to another water system looking for training on Water Auditing and the M36
Methodology?
Options for response range on a scale from 1 to 10; with 1 representing ‘Not at all likely’ and 10
representing ‘Extremely likely’. A good indication of the value and positive experience in the program is
the willingness to promote to another water system looking for training on Water Auditing and the M36
Methodology. 90% of respondents are considered strong promoters (9-10) and 10% considered passive
promoters (7-8).
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As shown in Figure 9, the majority of those that responded indicated that this technical and training
assistance program is one that they would recommend to another water system.

Figure 9: Survey Result – Likelihood of Recommending Similar Program

Respondents were also given an option to justify their selection in an open-ended comment section.
Twenty respondents elected to provide further feedback. Those responses are indicated below:
10 - Extremely likely.

“Learned a lot.”

10 - Extremely likely. “This training was an eye opener for me. I do not have much experience as a water
operator, but with this training really gave me hopes on how to manage and have a precise function on
managing our profit loss.”
10 - Extremely likely. “The training provided for the M36 top-down Methodology allows the
participants to view their water system with a new pair of eyes.”
10 - Extremely likely.

“It's a good program to that fairly analyses your system.”

10 - Extremely likely. “This program was very informative and really helps the utility to look in to
different areas to verify and compile correct information to get a starting point. In working with several
different entities and listening to what their findings are, it also helps to give us ideas of where we may
find water loss or maybe some of it could be in the record keeping and it is not really water loss.””
10 - Extremely likely. The time spent in evaluating our own data was well worth the time spent. I am
not sure we would have found the time to do so on our own.”
10 - Extremely likely. “The workshop was very helpful to put the data together into a format that was
very easy to understand and allow the utility to make informed decisions how to reduce regarding water
loss and increase revenue. I came in with a couple of ideas as to where some of the water loss was
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occurring and how we should move forward. The in depth look at our data confirmed what I was thinking
we should do and will also allow me to build a business case as we move forward to reduce water loss.”
10 - Extremely likely.

“Great team helping us along the way. And very eye opening.”

10 - Extremely likely.
started.”

“If utilities are looking for their missing water this Program is a great place to get

10 - Extremely likely. “For a Utility that manages a large number of Water Systems like Arizona Water
Company, the first year would be extremely time consuming, but still valuable. For AWC, a phased
approach might be the best approach. For a small or average size system unquestionably a huge plus. In
either case, the added value, the focus on validation of certain key elements, the bench marks established
and output from this effort would be extremely useful.”
10 - Extremely likely.

“The M36 Methodology is an invaluable resource for utilities of all sizes.”

10 - Extremely likely. “Great program! It was very informative and you all made the seemingly difficult
process easy with all of the information, help and support you provided. We learned about possible
"gremlins" that we hadn’t thought of. Different tests available for supply meters, which are best and why.
The different reasons why having a policy in place for testing usage meters is very important. We were
able to see how our current practices are impacting our lost water and where we need to direct our
attention in order to get an accurate “apparent loss” number. Plus, the process required participation
from all departments and shows how important it is for all departments to work together and not be so
compartmentalized. Finally, this is something we can continue to use year after year.”
10 - Extremely likely. “Once you understand the exercise the software is very useful placing a
performance grade on your system to assist in the delegation of funds for repairs and corrective action.”
10 - Extremely likely. “The program was interesting and informative. We went in assuming we were in
a good position, but really had no idea how we determined that. This program laid out all the steps and
gave us information to move forward and really understand how we are doing.”
10 - Extremely likely.
operations.”

“Great workshop with a lot of information that will help us to improve our

10 - Extremely likely. “The information you get back at the end of the program is tons of help to make
the company more efficient.”
10 - Extremely likely.

“Very good eye opener.”

9
“Although it takes a couple rounds to get everyone's mind into/understanding the worksheets, it
gives a water supply operator the opportunity to organize their existing data, see what it is really telling
them, and then move ahead with data scrubbing (categorizing it better), on-the-ground efforts (meter
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checks and why it is worth the time and money), and in-house education (why we push folks to consider
where losses can be minimized and identifying those not yet tracked).”
9

“The program highlighted many issues that normally we don't see as part of the water loss.”

8
“Basically agree with what you guys say, its a fair reasonable approach to quantify so many
unknowns to establish trends that can be used for reliable informed decision making.”
Question 2: Time and Expense of Training
Was your training experience worth the time and expense with respect to learning the key elements of
non-revenue water and interdepartmental team building?
Respondents were asked to answer in an open-ended comment section. Those responses are indicated
below:
18 responses = “Yes.”
“Yes. The training provided out-weighed the expense and time invested in gathering the materials needed
to complete the audit.”
“Yes, gives you good info to look at.”
“Yes, it was. It was very good to bring the different teams together and for all involved to understand why
we were doing what we were doing. There should be much more enthusiasm in the future when collecting
data from the different teams now that they have seen the results of their work. “
“Yes. I like how the process provides a playing field for all different aspects to come together.”
“Our teacher Will was very knowledgeable and excellent at explaining and breaking down all aspects of
the M36 methodology.”
“Yes. It was worth the time and effort.”
“Great job by Cavanaugh, very eye opening and comprehensive. What you end up with far exceeds the
substantiation provided in a conventional Water Loss report.”
“Absolutely!”
“It was completely worth the time and fortunately there was no expense as we received a grant to
participate.”
“Definitely. “
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“Yes. I was not a believer at first but after I spent some time on it the information I got at the end was
worth the effort we put into the program.”
“Definitely. The entire exercise was extremely useful. There are several elements that were brought to
the utilities attention that were not necessarily being reviewed as well as should have been. I believe this
exercise should be performed periodically in order to ensure utilities have a holistic understanding of their
operations and are performing the audit adequately.”
Questions 3: Value of Working with an Expert
How helpful was it to have an expert working through the audit process with you and your team?
Options for response range on a scale from 1 to 5 (1 = Could have done it myself, 2 = Somewhat helpful,
3 = Not sure, 4 = Very helpful, 5 = Could not have done it without them). 100% of respondents said that
working with an expert was ‘Very helpful’ to ‘Could not have done it without them.’ See Figure 10 for
results.

Figure 10: Survey Result – Value of Working with an Expert

Question 4: Value to your Job
How has the Arizona Water Loss Program helped you in your job?
Respondents were presented with a list of ways the program may have helped them in their job and were
asked to select the degree from: Not at all, Somewhat, Very much, or Completely. All responses indicated
some impact in the way the program helped them in their job. See Figure 11 for results.
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Figure 11: Survey Result – Value to your Job

Question 5: Follow-up Activities
Have you implemented, started or plan to start any of the following activities? We're interested to know
how these activities aligned with your participation in the Arizona Water Loss Program.
Respondents were presented with a list of activities and how they align with participation in the program
and were asked to select the degree from:
Started prior to program
Started After the program
Plan to implement in the next 1-2 years, or
No plans to implement
See Figure 12 for results.
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Figure 12: Survey Result – Follow-up Activities
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Question 6: Supporting Data Requested
Thinking back to the supporting data you were asked to gather, please select the best answer that
describes the length of data items requested:
Respondents were asked to determine if the length of the data items requested was Too long, Just right,
or Too short. The results are indicated below:
•

Too long – 10%

•

Just right – 87%

•

Too short – 3%

Question 7: Effort of Gathering Data
Thinking back to when you were gathering the requested data and compiling the AWWA Free Water
Audit Software, please select the best answer that describes the effort:
Respondents were asked to determine if the effort of gathering the data items requested was Difficult,
Fair, or Easy. The results are indicated below:
•

Difficult – 3%

•

Fair – 67%

•

Easy – 30%

Question 8: Appropriateness of Data Requested and Effort
Now, after completing the Level 1 validation process in the workshop, please select how you feel about
the following statement: The data requested and effort spent was appropriate to quantify our water
losses using the AWWA Free Water Audit Software and understand the validity of our data.
Respondents were asked to rate how they felt about the above statement on a scaled from 1 – 5 (1 =
Strongly disagree, 5 – Strongly agree). 90% of respondents agreed with the statement, and more than half
strongly agreed. The results are indicated below in Figure 13:
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Figure 13: Survey Result – Appropriateness of Data Requested and Effort

Question 9: Quantifiable Water Loss Results
Do you think you’ll see reduced water loss (quantifiable results) as a result of this audit and the actions
you will take? Yes or No?
•

Yes – 97%

•

No – 3%
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Question 10: Interest in Future Activities
If offered in the future, which follow on activities would you be interested in participating in (choose all
that apply).
Respondents were asked to identify what, if any, follow on water loss control activities they would like
offered. The process of building a water loss control program begins with establishing a baseline for
quantifying water losses, determining the cost of those losses, and establishing the reliability behind the
data. Subsequent steps in a water loss control program help to further define water loss profiles that can
help guide utilities toward appropriate intervention strategies. This natural progression should be a goal
when looking at the long-term view of a water loss program. Participating water systems were surveyed
to see what, if any, additional water loss activities they might be interested in. All respondents indicated
interest in one or more activities. Those that selected ‘Other’ included the following supporting
comments:
“All.”
“Maybe present a "best practice" scenario for capturing/analyzing/presenting all this data in a daily
operational world, who does what when, where, why and how. Over time current methods have become
redundant, inefficient, over complicated or non-existent and effective lasting changes have become
practically out of reach.”
“I think a follow-up workshop approximately 2 years after the first would be very helpful for the
participates as well as all of you! I would be interested in any additional training and technical assistance
and I believe our company would as well.”
Figure 14 for results.

Figure 14: Survey Result – Interest in Follow-on Technical Assistance
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Question 11: Suggestions for Improving the Program
Thank you for your input! Finally, we are always looking for ways to improve. What are your suggestions
for improving the Arizona Water Loss Program experience for your colleagues in the future?
Responses from the above questions are indicated below:
“No improvements needed.”
“You guys keep doing what you’re doing really helpful. Thank you.”
“Overall, the workshop was well thought out to maximize the value to those attending. It is a process that
will jump the City well ahead of where it would have been starting from where it is at currently. “
“I'm not a big fan of hidden formulas that are calculated by national averages. I completely understand
why they're there, but sometimes I just don't agree with them.”
“Great instruction that helped me walk away with the confidence to review the data and answer any
question my Manager and co-workers may have.”
“Everything was very helpful, its reinforced ideas that we were already working on. Thanks.”
“Wish more available times over a course of a week in case of changes to work priorities.”
“You’re doing a great job!”
“I liked the program as it was set up.”
“I thought that the class was handled fine.”
“I think it was just right.”
“It was a great experience and I'm not sure that I would change anything.”
“The training was definitely worthwhile, especially working with our own data and getting assistance on
validation and verifying that our data was correct (or incorrect). I had not planned on staying for the
entire 2-day training session, but immediately saw the value and stayed the entire time. Excellent!”
“It would make it easier if we could have access to our database/billing software; maybe by having
companies bring laptops and having internet access.”
“Continue offering these workshops so that other employees on the different teams who could not attend
this time can attend the next time.”
“Personal Development hours for operator certification.”
“I plan on putting this data together on a monthly bases to study difference between low and high water
usage seasons to see if water loss increases proportionately, showing a meter problem, or if it stays the
same will indicate more of a leakage problem?”
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“More practice material maybe.”
“Having individual advise for each utility was very good and allowed a better understanding of the
program and how to identify real water losses.”
“As we discussed late in the program, it would be extremely valuable if there was a clear direction and
acceptance by ADWR/ACC accepting the M-36. Currently without a third-party validation the ACC will not
accept this. Lots of work, but once established it's extremely valuable data and provides a great baseline
to build upon.”
“I definitely think the workshop should be repeated in 2 years. It would help us to ensure we understood
and are using it properly. It would also show you what parts of the program work and what parts might
need improvements.”
“Provide the same type of workshop opportunity when version 2 becomes available from AWWA.”
“We are a small system and went in feeling we were in a good position. This program covered many things
we were not doing and needed to enhance. I believe it would be a very valuable program for systems like
ours.”
“Hopefully we can continue with a second workshop to validate the implemented efforts that we learned
in the first workshop.”
“I was not a fan of how much employ time that was going to have to go into this project at first but the
info we got at the end made every hour worth the time.”
“The firm contracted to guide the utilities was fantastic. They were extremely knowledgeable and helpful.
They made all feel comfortable and eager to collaborate. The Cavanaugh Team made a huge difference
in the success of the audit.”
“All good.”
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Appendix A: Inventory of Participating Water Systems (Phase 2)
PWSID
Jurisdiction In/Out AMA
Name of System:
AZ0411039
ADWR
inside
Apache Junction Water District
AZ0410006
ACC
inside
Avra Water Co-Op, Inc.
91-000024
ACC
outside
AZ Water - Bisbee
AZ0403003
ACC
outside
AZ Water - Sedona
AZ0407128
ACC
inside
AZ Water - White Tanks
AZ0407195
ADWR
inside
City of Buckeye - Historic
AZ0407195
ADWR
inside
City of Buckeye - Sun Valley
AZ0407089
ADWR
inside
City of Buckeye - Sundance
AZ0407526
ADWR
inside
City of Buckeye - Tartesso
AZ0407078
ADWR
inside
City of Buckeye - Valencia
AZ0404008
ADWR
outside
City of Globe
AZ04-08020
ADWR
outside
City of Kingman
AZ0412004
ADWR
inside
City of Nogales
AZ0413045
ADWR
inside
City of Prescott
AZ0414015
ADWR
outside
City of Somerton
AZ0408015
ACC
outside
EPCOR - Lake Havasu
AZ0410312
ACC
inside
Sahuarita Water Company
AZ 0407016
ADWR
inside
Town of Cave Creek
Town of Cave Creek - Desert Hills AZ56-002008 ADWR
inside
Town of Chino Valley
AZ0413137
ADWR
inside
Town of Florence
AZ0411017
ADWR
inside
Town of Payson
AZ0404032
ADWR
outside
Town of Prescott Valley
AZ0413063
ADWR
inside
Valley Pioneers Water Company
AZ0408038
ACC
outside
Verde Santa Fe (Cottonwood)
AZ0413164
ADWR
outside

Region
Central
South
South
North
Central
Central
Central
Central
Central
Central
Central
North
South
North
South
North
South
Central
Central
North
Central
North
North
North
North

Appendix B: Water System Profile Sheets with
Level 1 Validated Water Audit Results & Recommendations

Water System: Apache Junction Water District

Audit Period: Calendar Year 2017

52

Cost $

Volume (acre-ft/yr)

Service connections: 4,252 Miles of Main: 58.2 Average Operating Pressure: 60.0 psi
Real Loss: 15.20 (gal/conn/day) Apparent Loss: 5.0 (gal/conn/day)

Key: Non-Revenue Water Components (Volume and Value)
Unbilled metered (valued at Var. Prod. Cost)

Customer Metering inaccuracies

Unbilled unmetered (valued at Var. Prod. Cost)

Systematic Data handling errors

Unauthorized consumption

Real Losses (valued at Var. Prod. Cost)

The Data Validity Score falling within
Band III (51-70) suggests that next
steps may be focused simultaneously
on improving data reliability and
evaluating cost-effective interventions
for water & revenue loss recovery.

Water System: Apache Junction Water District

Audit Period: Calendar Year 2017

Audit Period: Calendar Year 2017

Water System: Avra Water Co-Op, Inc.

52

Cost $

Volume (acre-ft/yr)

Service connections: 2,590 Miles of Main: 78.6 Average Operating Pressure: 70.0 psi
Real Loss: 4.83 (gal/conn/day) Apparent Loss: 4.18 (gal/conn/day)

Key: Non-Revenue Water Components (Volume and Value)
Unbilled metered (valued at Var. Prod. Cost)

Customer Metering inaccuracies

Unbilled unmetered (valued at Var. Prod. Cost)

Systematic Data handling errors

Unauthorized consumption

Real Losses (valued at Var. Prod. Cost)

The Data Validity Score falling within
Band III (51-70) suggests that next
steps may be focused simultaneously
on improving data reliability and
evaluating cost-effective interventions
for water & revenue loss recovery.

Water System: Avra Water Co-Op, Inc.

Audit Period: Calendar Year 2017

Water System: Avra Water Co-Op, Inc.

Audit Period: Calendar Year 2017

Audit Period: Calendar Year 2017

Water System: Arizona Water - Bisbee

51

Cost $

Volume (acre-ft/yr)

Service connections: 3,150 Miles of Main: 71.8 Average Operating Pressure: 180.0 psi
Real Loss: 56.90 (gal/conn/day) Apparent Loss: 6.25 (gal/conn/day)

Key: Non-Revenue Water Components (Volume and Value)
Unbilled metered (valued at Var. Prod. Cost)

Customer Metering inaccuracies

Unbilled unmetered (valued at Var. Prod. Cost)

Systematic Data handling errors

Unauthorized consumption

Real Losses (valued at Var. Prod. Cost)

The Data Validity Score falling within
Band III (51-70) suggests that next
steps may be focused simultaneously
on improving data reliability and
evaluating cost-effective interventions
for water & revenue loss recovery.

Water System: Arizona Water - Bisbee

Audit Period: Calendar Year 2017

Water System: Arizona Water - Sedona

Audit Period: Calendar Year 2017

62

Cost $

Volume (acre-ft/yr)

Service connections: 5,899 Miles of Main: 134.8 Average Operating Pressure: 88.0 psi
Real Loss: 48.09 (gal/conn/day) Apparent Loss: 12.95 (gal/conn/day)

Key: Non-Revenue Water Components (Volume and Value)
Unbilled metered (valued at Var. Prod. Cost)

Customer Metering inaccuracies

Unbilled unmetered (valued at Var. Prod. Cost)

Systematic Data handling errors

Unauthorized consumption

Real Losses (valued at Var. Prod. Cost)

The Data Validity Score falling within
Band III (51-70) suggests that next
steps may be focused simultaneously
on improving data reliability and
evaluating cost-effective interventions
for water & revenue loss recovery.

Water System: Arizona Water - Sedona

Audit Period: Calendar Year 2017

Water System: Arizona Water – White Tanks

Audit Period: Calendar Year 2017

65

Cost $

Volume (acre-ft/yr)

Service connections: 3,653 Miles of Main: 80.5 Average Operating Pressure: 66.0 psi
Real Loss: 66.27 (gal/conn/day) Apparent Loss: 11.02 (gal/conn/day)

Key: Non-Revenue Water Components (Volume and Value)
Unbilled metered (valued at Var. Prod. Cost)

Customer Metering inaccuracies

Unbilled unmetered (valued at Var. Prod. Cost)

Systematic Data handling errors

Unauthorized consumption

Real Losses (valued at Var. Prod. Cost)

The Data Validity Score falling within
Band III (51-70) suggests that next
steps may be focused simultaneously
on improving data reliability and
evaluating cost-effective interventions
for water & revenue loss recovery.

Water System: Arizona Water – White Tanks

Audit Period: Calendar Year 2017

Water System: City of Buckeye – Historic District

Audit Period: Calendar Year 2018

32

Cost $

Volume (MG/yr)

Service connections: 1,684 Miles of Main: 45.0 Average Operating Pressure: 45.0 psi
Real Loss: 102.79 (gal/conn/day) Apparent Loss: 4.80 (gal/conn/day)

Key: Non-Revenue Water Components (Volume and Value)
Unbilled metered (valued at Var. Prod. Cost)

Customer Metering inaccuracies

Unbilled unmetered (valued at Var. Prod. Cost)

Systematic Data handling errors

Unauthorized consumption

Real Losses (valued at Var. Prod. Cost)

The Data Validity Score falling within
Band II (26-50) suggests that next steps
should be generally focused on
improving data reliability.

Water System: City of Buckeye – Historic District

Audit Period: Calendar Year 2018

Water System: City of Buckeye – Sun Valley

Audit Period: Calendar Year 2018

30

Cost $

Volume (MG/yr)

Service connections: 303 Miles of Main: 15.0 Average Operating Pressure: 56.0 psi
Real Loss: 1,311.47 (gal/mile of main/day) Apparent Loss: 10.34 (gal/conn/day)

Key: Non-Revenue Water Components (Volume and Value)
Unbilled metered (valued at Var. Prod. Cost)

Customer Metering inaccuracies

Unbilled unmetered (valued at Var. Prod. Cost)

Systematic Data handling errors

Unauthorized consumption

Real Losses (valued at Var. Prod. Cost)

The Data Validity Score falling within
Band II (26-50) suggests that next steps
should be generally focused on
improving data reliability.

Water System: City of Buckeye – Sun Valley

Audit Period: Calendar Year 2018

Water System: City of Buckeye – Sundance

Audit Period: Calendar Year 2018

32

Cost $

Volume (MG/yr)

Service connections: 6,489 Miles of Main: 67.0 Average Operating Pressure: 60.0 psi
Real Loss: 1.37 (gal/conn/day) Apparent Loss: 5.44 (gal/conn/day)

Key: Non-Revenue Water Components (Volume and Value)
Unbilled metered (valued at Var. Prod. Cost)

Customer Metering inaccuracies

Unbilled unmetered (valued at Var. Prod. Cost)

Systematic Data handling errors

Unauthorized consumption

Real Losses (valued at Var. Prod. Cost)

The Data Validity Score falling within
Band II (26-50) suggests that next steps
should be generally focused on
improving data reliability.

Water System: City of Buckeye – Sundance

Audit Period: Calendar Year 2018

Water System: City of Buckeye – Sundance

Audit Period: Calendar Year 2018

Water System: City of Buckeye – Tartesso

Audit Period: Calendar Year 2018

32

Cost $

Volume (MG/yr)

Service connections: 1,815 Miles of Main: 60.0 Average Operating Pressure: 60.0 psi
Real Loss: 39.05 (gal/conn/day) Apparent Loss: 5.52 (gal/conn/day)

Key: Non-Revenue Water Components (Volume and Value)
Unbilled metered (valued at Var. Prod. Cost)

Customer Metering inaccuracies

Unbilled unmetered (valued at Var. Prod. Cost)

Systematic Data handling errors

Unauthorized consumption

Real Losses (valued at Var. Prod. Cost)

The Data Validity Score falling within
Band II (26-50) suggests that next steps
should be generally focused on
improving data reliability.

Water System: City of Buckeye – Tartesso

Audit Period: Calendar Year 2018

Water System: City of Buckeye – Valencia

Audit Period: Calendar Year 2018

30

Cost $

Volume (MG/yr)

Service connections: 7,271 Miles of Main: 75.0 Average Operating Pressure: 60.0 psi
Real Loss: 34.70 (gal/conn/day) Apparent Loss: 4.36 (gal/conn/day)

Key: Non-Revenue Water Components (Volume and Value)
Unbilled metered (valued at Var. Prod. Cost)

Customer Metering inaccuracies

Unbilled unmetered (valued at Var. Prod. Cost)

Systematic Data handling errors

Unauthorized consumption

Real Losses (valued at Var. Prod. Cost)

The Data Validity Score falling within
Band II (26-50) suggests that next steps
should be generally focused on
improving data reliability.

Water System: City of Buckeye – Valencia

Audit Period: Calendar Year 2018

Water System: City of Globe

Audit Period: Calendar Year 2017

51

Cost $

Volume (MG/yr)

Service connections: 3,300 Miles of Main: 96.6 Average Operating Pressure: 85.0 psi
Real Loss: 54.70 (gal/conn/day) Apparent Loss: 6.30 (gal/conn/day)

Key: Non-Revenue Water Components (Volume and Value)
Unbilled metered (valued at Var. Prod. Cost)

Customer Metering inaccuracies

Unbilled unmetered (valued at Var. Prod. Cost)

Systematic Data handling errors

Unauthorized consumption

Real Losses (valued at Var. Prod. Cost)

The Data Validity Score falling within
Band III (51-70) suggests that next
steps may be focused simultaneously
on improving data reliability and
evaluating cost-effective interventions
for water & revenue loss recovery.

Water System: City of Globe

Audit Period: Calendar Year 2017

Water System: City of Kingman

Audit Period: Calendar Year 2017

63

Cost $

Volume (MG/yr)

Service connections: 19,950 Miles of Main: 470.7 Average Operating Pressure: 80.0 psi
Real Loss: 18.41 (gal/conn/day) Apparent Loss: 8.71 (gal/conn/day)

Key: Non-Revenue Water Components (Volume and Value)
Unbilled metered (valued at Var. Prod. Cost)

Customer Metering inaccuracies

Unbilled unmetered (valued at Var. Prod. Cost)

Systematic Data handling errors

Unauthorized consumption

Real Losses (valued at Var. Prod. Cost)

The Data Validity Score falling within
Band III (51-70) suggests that next
steps may be focused simultaneously
on improving data reliability and
evaluating cost-effective interventions
for water & revenue loss recovery.

Water System: City of Kingman

Audit Period: Calendar Year 2017

Water System: City of Kingman

Audit Period: Calendar Year 2017

Water System: City of Nogales

Audit Period: Calendar Year 2018

43

Cost $

Volume (acre-ft/yr)

Service connections: 5,809 Miles of Main: 82.0 Average Operating Pressure: 60.0 psi
Real Loss: 49.93 (gal/conn/day) Apparent Loss: 13.29 (gal/conn/day)

Key: Non-Revenue Water Components (Volume and Value)
Unbilled metered (valued at Var. Prod. Cost)

Customer Metering inaccuracies

Unbilled unmetered (valued at Var. Prod. Cost)

Systematic Data handling errors

Unauthorized consumption

Real Losses (valued at Var. Prod. Cost)

The Data Validity Score falling within
Band II (26-50) suggests that next steps
should be generally focused on
improving data reliability.

Water System: City of Nogales

Audit Period: Calendar Year 2018

Water System: City of Prescott

Audit Period: Fiscal Year 2017/18

52

Cost $

Volume (MG/yr)

Service connections: 20,298 Miles of Main: 530.0 Average Operating Pressure: 93.7 psi
Real Loss: 12.26 (gal/conn/day) Apparent Loss: 10.90 (gal/conn/day)

Key: Non-Revenue Water Components (Volume and Value)
Unbilled metered (valued at Var. Prod. Cost)

Customer Metering inaccuracies

Unbilled unmetered (valued at Var. Prod. Cost)

Systematic Data handling errors

Unauthorized consumption

Real Losses (valued at Var. Prod. Cost)

The Data Validity Score falling within
Band III (51-70) suggests that next
steps may be focused simultaneously
on improving data reliability and
evaluating cost-effective interventions
for water & revenue loss recovery.

Water System: City of Prescott

Audit Period: Fiscal Year 2017/18

Water System: City of Somerton

Audit Period: Fiscal Year 2017/18

44

Cost $

Volume (MG/yr)

Service connections: 3,937 Miles of Main: 50.7 Average Operating Pressure: 58.0 psi
Real Loss: 114.29 (gal/conn/day) Apparent Loss: 8.56 (gal/conn/day)

Key: Non-Revenue Water Components (Volume and Value)
Unbilled metered (valued at Var. Prod. Cost)

Customer Metering inaccuracies

Unbilled unmetered (valued at Var. Prod. Cost)

Systematic Data handling errors

Unauthorized consumption

Real Losses (valued at Var. Prod. Cost)

The Data Validity Score falling within
Band II (26-50) suggests that next steps
should be generally focused on
improving data reliability.

Water System: City of Somerton

Audit Period: Fiscal Year 2017/18

Water System: City of Somerton

Audit Period: Fiscal Year 2017/18

Water System: EPCOR – Lake Havasu

Audit Period: Calendar Year 2017

59

Cost $

Volume (MG/yr)

Service connections: 2,000 Miles of Main: 20.0 Average Operating Pressure: 55.0 psi
Real Loss: 29.49 (gal/conn/day) Apparent Loss: 5.12 (gal/conn/day)

Key: Non-Revenue Water Components (Volume and Value)
Unbilled metered (valued at Var. Prod. Cost)

Customer Metering inaccuracies

Unbilled unmetered (valued at Var. Prod. Cost)

Systematic Data handling errors

Unauthorized consumption

Real Losses (valued at Var. Prod. Cost)

The Data Validity Score falling within
Band III (51-70) suggests that next
steps may be focused simultaneously
on improving data reliability and
evaluating cost-effective interventions
for water & revenue loss recovery.

Water System: EPCOR – Lake Havasu

Audit Period: Calendar Year 2017

Water System: Sahuarita Water District

Audit Period: Calendar Year 2017

57

Cost $

Volume (acre-ft/yr)

Service connections: 4,038 Miles of Main: 61.0 Average Operating Pressure: 60.0 psi
Real Loss: 7.34 (gal/conn/day) Apparent Loss: 13.48 (gal/conn/day)

Key: Non-Revenue Water Components (Volume and Value)
Unbilled metered (valued at Var. Prod. Cost)

Customer Metering inaccuracies

Unbilled unmetered (valued at Var. Prod. Cost)

Systematic Data handling errors

Unauthorized consumption

Real Losses (valued at Var. Prod. Cost)

The Data Validity Score falling within
Band III (51-70) suggests that next
steps may be focused simultaneously
on improving data reliability and
evaluating cost-effective interventions
for water & revenue loss recovery.

Water System: Sahuarita Water District

Audit Period: Calendar Year 2017

Water System: Sahuarita Water District

Audit Period: Calendar Year 2017

Water System: Town of Cave Creek

Audit Period: Calendar Year 2017

48

Cost $

Volume (acre-ft/yr)

Service connections: 2,863 Miles of Main: 100.0 Average Operating Pressure: 85.0 psi
Real Loss: 1,816.19 (gal/mile of main/day) Apparent Loss: 6.29 (gal/conn/day)

Key: Non-Revenue Water Components (Volume and Value)
Unbilled metered (valued at Var. Prod. Cost)

Customer Metering inaccuracies

Unbilled unmetered (valued at Var. Prod. Cost)

Systematic Data handling errors

Unauthorized consumption

Real Losses (valued at Var. Prod. Cost)

The Data Validity Score falling within
Band II (26-50) suggests that next steps
should be generally focused on
improving data reliability.

Water System: Town of Cave Creek

Audit Period: Calendar Year 2017

Water System: Town of Cave Creek – Desert Hills

Audit Period: Calendar Year 2017

50

Cost $

Volume (acre-ft/yr)

Service connections: 1,760 Miles of Main: 26.0 Average Operating Pressure: 85.0 psi
Real Loss: -7.39 (gal/conn/day) Apparent Loss: 5.47 (gal/conn/day)

Key: Non-Revenue Water Components (Volume and Value)
Unbilled metered (valued at Var. Prod. Cost)

Customer Metering inaccuracies

Unbilled unmetered (valued at Var. Prod. Cost)

Systematic Data handling errors

Unauthorized consumption

Real Losses (valued at Var. Prod. Cost)

The Data Validity Score falling within
Band II (26-50) suggests that next steps
should be generally focused on
improving data reliability.

Water System: Town of Cave Creek – Desert Hills

Audit Period: Calendar Year 2017

Water System: Town of Cave Creek – Desert Hills

Audit Period: Calendar Year 2017

Water System: Town of Chino Valley

Audit Period: Calendar Year 2017

45

Cost $

Volume (acre-ft/yr)

Service connections: 762 Miles of Main: 16.0 Average Operating Pressure: 75.0 psi
Real Loss: 32.08 (gal/conn/day) Apparent Loss: 5.14 (gal/conn/day)

Key: Non-Revenue Water Components (Volume and Value)
Unbilled metered (valued at Var. Prod. Cost)

Customer Metering inaccuracies

Unbilled unmetered (valued at Var. Prod. Cost)

Systematic Data handling errors

Unauthorized consumption

Real Losses (valued at Var. Prod. Cost)

The Data Validity Score falling within
Band II (26-50) suggests that next steps
should be generally focused on
improving data reliability.

Water System: Town of Chino Valley

Audit Period: Calendar Year 2017

Water System: Town of Florence

Audit Period: Calendar Year 2017

45

Cost $

Volume (acre-ft/yr)

Service connections: 3,500 Miles of Main: 64.0 Average Operating Pressure: 64.0 psi
Real Loss: 20.62 (gal/conn/day) Apparent Loss: 23.02 (gal/conn/day)

Key: Non-Revenue Water Components (Volume and Value)
Unbilled metered (valued at Var. Prod. Cost)

Customer Metering inaccuracies

Unbilled unmetered (valued at Var. Prod. Cost)

Systematic Data handling errors

Unauthorized consumption

Real Losses (valued at Var. Prod. Cost)

The Data Validity Score falling within
Band II (26-50) suggests that next steps
should be generally focused on
improving data reliability.

Water System: Town of Florence

Audit Period: Calendar Year 2017

Water System: Town of Payson

Audit Period: Calendar Year 2017

53

Cost $

Volume (acre-ft/yr)

Service connections: 8,323 Miles of Main: 187.4 Average Operating Pressure: 70.3 psi
Real Loss: 6.51 (gal/conn/day) Apparent Loss: 3.81 (gal/conn/day)

Key: Non-Revenue Water Components (Volume and Value)
Unbilled metered (valued at Var. Prod. Cost)

Customer Metering inaccuracies

Unbilled unmetered (valued at Var. Prod. Cost)

Systematic Data handling errors

Unauthorized consumption

Real Losses (valued at Var. Prod. Cost)

The Data Validity Score falling within
Band III (51-70) suggests that next
steps may be focused simultaneously
on improving data reliability and
evaluating cost-effective interventions
for water & revenue loss recovery.

Water System: Town of Payson

Audit Period: Calendar Year 2017

Water System: Town of Prescott Valley

Audit Period: Fiscal Year 2017/18

59

Cost $

Volume (MG/yr)

Service connections: 12,356 Miles of Main: 466.0 Average Operating Pressure: 83.0 psi
Real Loss: 1,429.45 (gal/mile of main/day) Apparent Loss: 9.87 (gal/conn/day)

Key: Non-Revenue Water Components (Volume and Value)
Unbilled metered (valued at Var. Prod. Cost)

Customer Metering inaccuracies

Unbilled unmetered (valued at Var. Prod. Cost)

Systematic Data handling errors

Unauthorized consumption

Real Losses (valued at Var. Prod. Cost)

The Data Validity Score falling within
Band III (51-70) suggests that next
steps may be focused simultaneously
on improving data reliability and
evaluating cost-effective interventions
for water & revenue loss recovery.

Water System: Town of Prescott Valley

Audit Period: Fiscal Year 2017/18

Water System: Valley Pioneers Water Company, Inc

Audit Period: Calendar Year 2017

44

Cost $

Volume (acre-ft/yr)

Service connections: 2,419 Miles of Main: 97.2 Average Operating Pressure: 80.0 psi
Real Loss: 1,604.27 (gal/mile of main/day) Apparent Loss: 5.34 (gal/conn/day)

Key: Non-Revenue Water Components (Volume and Value)
Unbilled metered (valued at Var. Prod. Cost)

Customer Metering inaccuracies

Unbilled unmetered (valued at Var. Prod. Cost)

Systematic Data handling errors

Unauthorized consumption

Real Losses (valued at Var. Prod. Cost)

The Data Validity Score falling within
Band II (26-50) suggests that next steps
should be generally focused on
improving data reliability.

Water System: Valley Pioneers Water Company, Inc

Audit Period: Calendar Year 2017

Water System: City of Cottonwood – Verde Santa Fe

Audit Period: Fiscal Year 2017/18

52

Cost $

Volume (MG/yr)

Service connections: 915 Miles of Main: 4.6 Average Operating Pressure: 90.0 psi
Real Loss: 8.54 (gal/mile of main/day) Apparent Loss: 8.50 (gal/conn/day)

Key: Non-Revenue Water Components (Volume and Value)
Unbilled metered (valued at Var. Prod. Cost)

Customer Metering inaccuracies

Unbilled unmetered (valued at Var. Prod. Cost)

Systematic Data handling errors

Unauthorized consumption

Real Losses (valued at Var. Prod. Cost)

The Data Validity Score falling within
Band III (51-70) suggests that next
steps may be focused simultaneously
on improving data reliability and
evaluating cost-effective interventions
for water & revenue loss recovery.

Water System: City of Cottonwood – Verde Santa Fe

Audit Period:Fiscal Year 2017/18

