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COMMONWEALTH OF KENTUCKY 

 
BEFORE THE PUBLIC SERVICE COMMISSION 

 
In the Matter of: 
 

ELECTRONIC INVESTIGATION INTO 
EXCESSIVE WATER LOSS BY KENTUCKY’S 
JURISDICTIONAL WATER UTILITIES 

) 
)   CASE NO. 2019-00041 
) 

 

HYDEN-LESLIE COUNTY WATER DISTRICT’S FINAL REPORT 
ON COMPLIANCE WITH ORDER OF NOVEMBER 22, 2019 

 
 Pursuant to the Commission’s Order of April 7, 2020, Hyden-Leslie County Water District 

(“Hyden-Leslie District”) submits its final report on the status of its efforts to comply with the 

Order of November 22, 2019 

 1. Funding Projects Currently in the Water Resource Information System 

(“WRIS”). Hyden-Leslie District’s Board of Commissioners has designated Michael Maggard of 

Sisler-Maggard Engineering PLLC as its representative to federal and state funding agencies. Mr. 

Maggard previously prepared a report, which was attached to Hyden-Leslie District’s status report 

of May 22, 2020, on the status of funding for each project that Hyden-Leslie District currently has 

listed in the WRIS. An update to Mr. Maggard’s previous report is attached as Exhibit 1 to this 

Report.  

 2. Evidence of Fire Department Water Usage.  Since January 2020, Hyden-Leslie 

District’s General Manager or his representative has contacted each fire department within Hyden-

Leslie District’s territory monthly and requested a report on the fire department’s water usage for 

firefighting training and fire protection purposes.  This information is provided telephonically, 

recorded and then used in the preparation of monthly water loss reports. A copy of each of these 

monthly fire department water usage reports is attached as Exhibit 2 to this Report.   
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 3. Water Audit.  Hyden-Leslie District has conducted a water audit using the 

American Water Works Association’s (AWWA) Water Audit Software v5.0.  The audit was 

conducted using Hyden-Leslie District’s operations for calendar year 2019.  Kentucky Rural 

Community Assistance Program (“RCAP”) performed performed a Level 1 Water Audit 

Validation for the water audit, which included reviewing the audit reporting worksheet and 

requesting supporting documents to substantiate water supply, authorized consumption, apparent 

and current annual real losses, system data (i.e. length of mains, active and inactive connections, 

service connection density, and average operating pressure) and cost data; examining initial 

performance indicators, validating audit inputs, re-examining performance indicators, and 

documenting results. Evidence of RCAP’s certification of the performance of the water audit and 

validation is attached as Exhibit 3 to this Report.  Embedded in the electronic version of this Report 

is an electronic copy of the validated water audit. 

 4. Written Leak Detection Policy. In its status report of May 22, 2020, Hyden-Leslie 

District submitted a copy of its current leak detection policy. After further review of this policy, 

Hyden-Leslie District has determined that no additional revisions are required.  This version will 

govern Hyden-Leslie District’s leak detection efforts but will be reviewed periodically. 

 5. Tariff Sheet Addressing Missed or Underbilled Customers. Attached as 

Exhibit 4 is the current draft of Hyden-Leslie District’s proposed revised tariff.  Hyden-Leslie 

District will submit the final version of the tariff after the Public Service Commission issues a 

decision on Hyden-Leslie District’ proposed rate adjustment in Case No. 2020-00141.1 

                                                      
1  Electronic Application of Hyden-Leslie County Water District For An Alternative Rate Adjustment, Case No. 
2020-00141 (Ky. PSC filed May 7, 2020). 
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 6. Funding for and Performance of Repairs at Water Storage Tanks. Funding for 

repairs to the two water storage tanks referenced in the Order of November 22, 2010 is found in 

the proposed Phase IIIB Water System Improvement Project. Hyden-Leslie District is attempting 

to meet the remaining conditions set forth in a Rural Development Letter of Conditions to access 

the funds for the project. Hyden-Leslie District has performed temporary repairs on one of the 

water storage tanks but recognizes that permanent repairs should be made as soon as funding 

becomes available. 

 7. Upgrading Billing Software. Hyden-Leslie District has contacted two billing 

software providers - Muni-link and United Systems – regarding the purchase and installation of a 

new billing software system. Currently, Hyden-Leslie District lacks sufficient funds to purchase a 

billing software system. It has applied for a rate adjustment. Once a rate adjustment is authorized, 

Hyden-Leslie will be bettered positioned financially to purchase new billing software. 

 8. Written Policy Addressing Theft of Water Service. Attached as Exhibit 5 is 

Hyden-Leslie District’s written policy on theft of water service.  Upon advice of counsel, this 

policy will not be contained in Hyden-Leslie District’s tariff.  It does not contain any rate or 

condition of service and therefore is not appropriate for inclusion in Hyden-Leslie District’s tariff. 

 9. Reduction in Water Loss. Hyden-Leslie District has reduced its water loss from 

32.87 percent reported for calendar year 2018 to 21 percent for the present year and to 17 percent 

for the month of August 2020. Exhibit 6 depicts the level of Hyden-Leslie District’s reported water 

losses since 2011. 
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Dated:  September 22, 2020   Respectfully submitted, 
 
 

______________________________ 
Gerald E. Wuetcher 
Stoll Keenon Ogden PLLC 
300 West Vine Street, Suite 2100 
Lexington, Kentucky  40507-1801 
Telephone: (859) 231-3017 
Fax: (859) 259-3517 
gerald.wuetcher@skofirm.com 
 
Katelyn L. Brown 
Stoll Keenon Ogden PLLC 
500 West Jefferson Street, Suite 2000 
Louisville, Kentucky  40202-2828 
Telephone: (502) 568-5711 
Fax: (502) 333-6099 
katelyn.brown@skofirm.com 
 
Counsel for Hyden-Leslie County Water District 

 
 

CERTIFICATE OF SERVICE 
 

In accordance with 807 KAR 5:001, Section 8, I certify that Hyden-Leslie County Water 
District’s electronic filing of this Report is a true and accurate copy of the same document being 
filed in paper medium; that the electronic filing was transmitted to the Public Service Commission 
on September 22, 2020; that there are currently no parties that the Public Service Commission has 
excused from participation by electronic means in this proceeding; and within 30 days following the 
end of the state of emergency announced in Executive Order 2020-215 this Report in paper medium will 
be delivered to the Public Service Commission.  

 
  
_______________________________________ 
Counsel for Hyden-Leslie County Water District
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September 21, 2020 

SISLER-MAGGARD ENGINEERING, PLLC 
220 EAST REYNOLDS ROAD, SUITE A3 

LEXINGTON, KY 40517 
(859) 271-2978 

Fax (859) 271-5670 
Email: sme(y sislermaggard.com 

Hyden — Leslie County Water District 
356 Wendover Road 
Hyden, KY 41749 

Ref: Phase III — Water System Improvements 
Hyden — Leslie County Water District — Leslie County 
SME #14014 

LT, 

Per your request, please the following update for funding for the projects listed in 

WRIS system: 

PSC RESPONSE CASE 2019-00041 

1. WX21131002 — PHASE IIIB WATER SYSTEM IMPROVEMENTS PROJECT 

FUNDING: loan or grant ID amount status 

HB 303 Reallocation 37C-2017 $2,500 committed 
CDBG 2020 $1,000,000 applied 
Kia SRF Fund F loan F21-062 $1,000,000 ranked 
AML 2020 $323,000 applied 
LGEDF — Coal Sev 37C-2017 $15,700 committed 
ARC 2020 $500,000 applied 
USDA RD Grant 2018 $1,727,000 committed 
USDA RD Loan 2018 $1,152,000 committed 

TOTAL AMOUNT COMMITTED AS OF THIS DATE - $ 2,897,200 
REMAINING AMOUNT TO BE SECURED AS OF THIS DATE - $ 1,723,800 
TOTAL PROJECT AMOUNT $ 4,621,000 



2. WX21131004 — PHASE IV — WATER SYSTEM IMPROVEMENTS PROJECT 

FUNDING: loan or grant ID amount status 

Local Funds 2021 $63,500 
ARC Grant 2021 $250,000 
CDBG 2021 $950,000 

TOTAL AMOUNT COMMITTED AS OF THIS DATE - $ 0 
REMAINING AMOUNT TO BE SECURED AS OF THIS DATE $ 1,263,500 
TOTAL PROJECT AMOUNT $ 1,263,500 
Once phase III is completed then this project can have funding applications 
applied 

3. WX21131009 — PHASE VI — WATER SYSTEM IMPROVEMENTS PROJECT 

FUNDING: loan or grant ID amount 

Kia SRF Fund Loan F 2021 $655,000 

status 

TOTAL AMOUNT COMMITTED AS OF THIS DATE - $ 0 
REMAINING AMOUNT TO BE SECURED AS OF THIS DATE - $ 655,000 
TOTAL PROJECT AMOUNT $ 655,000 
Once phase III is completed then this project can have funding applications 
applied 

4. WX21131009 —SR 1850 — RYE COVE — WATER LINE EXTENSION PROJECT 

FUNDING: loan or grant ID amount status 

AML GRANT 2021 $500,000 APPLIED 

TOTAL AMOUNT COMMITTED AS OF THIS DATE - $ 0 
REMAINING AMOUNT TO BE SECURED AS OF THIS DATE - $ 500,000 
TOTAL PROJECT AMOUNT $ 500,000 



5. WX21131011 — PHASE III A— WATER SYSTEM IMPROVEMENTS PROJECT 

FUNDING: loan or grant ID amount status 

CDBG 2020 $1,000,000 applied 
ARC 2020 $500,000 applied 
USDA RD Grant 2018 $830,000 committed 
USDA RD Loan 2018 $830,000 committed 

REMAINING AMOUNT TO BE SECURED AS OF THIS DATE - $ 1,400,000 
TOTAL PROJECT AMOUNT $ 3,060,000 
THIS IS SAME PROJECT AS WX21131002 WITHOUT THE WATERLINE EXTENSIONS. 
PROJECT SEPARATED FOR FUNDING PURPOSES. 

Sincerely, 

---neLe e i
Michael K. Maggard Ir
Sisler-Maggard Engineering, PLLC 
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Equal Opportunity Employer and Service Provider 

 
 
 
 
 
September 10, 2020 
 
 
Mr. L.J. Turner, Manager 
Hyden-Leslie County Water District 
P.O. Box 906 
Hyden, KY 41749 
 
 
Mr. Turner, 
 
This letter is RCAP’s certification statement that staff have performed a Level 1 Water Audit Validation for 
the Hyden-Leslie County Water District (HLWD).  HLWD performed a water audit prepared with the 
American Water Works Association’s (AWWA) Water Audit Software v5.0, for reporting year 2019 (data 
range 01/01 – 12/31/2019).  RCAP herein certifies that the water audit has been prepared in accordance 
with methodology adopted by the AWWA. 
 
On September 9, 2020, RCAP staff traveled to the Hyden-Leslie County Water District office to meet with 
District staff regarding the HLWD – 2019 Water Audit prepared by L. J.  Turner, General Manager.  RCAP 
performed a Level 1 Water Audit Validation for the water audit. This included reviewing the audit 
reporting worksheet and requesting supporting documents to substantiate water supply, authorized 
consumption, apparent and current annual real losses, system data (i.e. length of mains, active and 
inactive connections, service connection density, and average operating pressure) and cost data;  
examining initial performance indicators, validating audit inputs, re-examining performance indicators, 
and documenting results.  RCAP reviewed the audit for any unfeasible results, the auditor’s interpretation 
of the methodology, and data validity grades for the utility’s operational practices. 
 
Comments from RCAP regarding any changes that were made during the validation process are noted 
within the Water Audit Validation Report staff prepared along with lists of verified documentation and 
modifications of data validity grades.  
 
Sincerely, 
 
 
 
Kimberly H. Padgett 
State Director 
 



 

EXHIBIT 4  



 AREA      Clay, Leslie, Perry Counties, Ky     
 

 PSC  KY  NO.                      4   
 

    Original  SHEET NO.                 1  
 

         Hyden-Leslie County Water District       CANCELLING  PSC  KY  NO.   
 
                             SHEET NO.     
 

RATES AND CHARGES 
 

 

DATE OF ISSUE                      October 1, 2020  
MONTH / DATE / YEAR  

DATE EFFECTIVE                   November 1, 2010  
MONTH / DATE / YEAR  

ISSUED BY                                /s/ Timothy Helton   
SIGNATURE OF OFFICER 

TITLE                                     Chairman  

BY AUTHORITY OF ORDER OF THE PUBLIC SERVICE 

COMMISSION IN CASE NO. 2010-00384 DATED October 29, 2010 

Monthly Rates 
 

Residential Rates 
 
First     2,000 gallons $   20.24 Minimum Bill 
Next     3,000 gallons 5.62 Per 1,000 gallons 
Next     5,000 gallons 4.45 per 1,000 gallons 
Next   15,000 gallons 3.63 per 1,000 gallons 
Next   25,000 gallons 3.16 per 1,000 gallons 
Next   50,000 gallons 2.69 per 1,000 gallons 
Next 100,000 gallons 2.22 per 1,000 gallons 
Over 200,000 gallons 1.76 per 1,000 gallons 
 
 

Commercial Rates 
 

First     2,000 gallons $   30.36Minimum Bill 
Next     3,000 gallons 8.43 Per 1,000 gallons 
Next     5,000 gallons 6.68 per 1,000 gallons 
Next   15,000 gallons 5.45 per 1,000 gallons 
Next   25,000 gallons 4.74 per 1,000 gallons 
Next   50,000 gallons 4.04 per 1,000 gallons 
Next 100,000 gallons 3.33 per 1,000 gallons 
Over 200,000 gallons 2.64 per 1,000 gallons 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 AREA      Clay, Leslie, Perry Counties, Ky     
 

 PSC  KY  NO.                      4   
 

    Original  SHEET NO.                 2  
 

         Hyden-Leslie County Water District       CANCELLING  PSC  KY  NO.   
 
                             SHEET NO.     
 

RATES AND CHARGES 
 

 

DATE OF ISSUE                      October 1, 2020  
MONTH / DATE / YEAR  

DATE EFFECTIVE                   November 1, 2010  
MONTH / DATE / YEAR  

ISSUED BY                                /s/ Timothy Helton   
SIGNATURE OF OFFICER 

TITLE                                     Chairman  

BY AUTHORITY OF ORDER OF THE PUBLIC SERVICE 

COMMISSION IN CASE NO. 2010-00384 DATED October 29, 2010 

Non-Recurring Charges 
 

Late Payment Charge 10% 

Connection/Turn-On Charge $55.00 

Reconnection Charge $55.00 

Reconnection Charge (After Hours)* $65.00 

Service Call/Investigation $55.00 

Service Call/Investigation (After Hours)* $65.00 

Meter Test Request $65.00 

Damage to Meter Setting or Lid Actual Cost 

Meter Relocate Actual Cost 

Meter Connection/Tap-On Charge (5/8-Inch x 3/4-Inch Meter) $1,000.00 

Meter Connection/Tap-On Charge (All Larger Meters) Actual Cost* 

* Regular working hours for the utility’s maintenance staff is 8:00 a.m. to 4:30 p.m., Monday 
through Friday, excluding holidays.  Upon customer request, and subject to availability of 
maintenance staff, services may be performed outside regular working hours at the after-hours 
rate. 

 

 
 
 

(N) 

(I) 

(N) 

(N) 

(N) 

(N) 

(N) 

(N) 

(I) 

 

(T) 
(T) 
(T) 
(T) 

 

 



 AREA      Clay, Leslie, Perry Counties, Ky     
 

 PSC  KY  NO.                      4   
 

    Original  SHEET NO.                 3  
 

         Hyden-Leslie County Water District       CANCELLING  PSC  KY  NO.   
 
                             SHEET NO.     
 

RULES AND REGULATIONS 
 

 

DATE OF ISSUE                      October 1, 2020  
MONTH / DATE / YEAR  

DATE EFFECTIVE                   November 1, 2010  
MONTH / DATE / YEAR  

ISSUED BY                                /s/ Timothy Helton   
SIGNATURE OF OFFICER 

TITLE                                     Chairman  

BY AUTHORITY OF ORDER OF THE PUBLIC SERVICE 

COMMISSION IN CASE NO.             DATED                  

1. DEFINITIONS 

a. “Commercial sales” means sales to private schools, colleges, hospitals, churches 
and other private educational, cultural, social or religious organizations, business or manufacturing 
establishments if the water is not used principally in manufacturing or processing functions. 

b. “Commission” means Kentucky Public Service Commission. 

c. “Customer” shall mean any person, firm, corporation, entity or municipality 
supplied with water service by Hyden-Leslie County Water District pursuant to these Rules and 
Regulations. 

d. “District” means Hyden-Leslie County Water District acting through its officers, 
managers, or other duly authorized employees or agents. 

e. “Fire department” means a firefighting organization operated and controlled by any 
city, county, urban-county, charter county, fire protection district, or volunteer fire protection 
district. 

f. “Industrial sales” means sales to manufacturing of processing establishments if the 
water is used principally in manufacturing or processing function. 

g. “Residential sales” means sales to single premise residences, to multiple premises 
residences where each premise is served through a single Meter, or premises served through a 
single Meter with multiple owners if the usage is primary for residential purposes.  

 

  

(N) 



 AREA      Clay, Leslie, Perry Counties, Ky     
 

 PSC  KY  NO.                      4   
 

    Original  SHEET NO.                 4  
 

         Hyden-Leslie County Water District       CANCELLING  PSC  KY  NO.   
 
                             SHEET NO.     
 

RULES AND REGULATIONS 
 

 

DATE OF ISSUE                      October 1, 2020  
MONTH / DATE / YEAR  

DATE EFFECTIVE                   November 1, 2010  
MONTH / DATE / YEAR  

ISSUED BY                                /s/ Timothy Helton   
SIGNATURE OF OFFICER 

TITLE                                     Chairman  
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2. RULES AND REGULATIONS GOVERNING RENDERING OF SERVICE 

 These Rules and Regulations, and any subsequent amendments or revisions, govern the 
District’s provision of water service to all customers. 

3. REQUESTS FOR WATER SERVICE 

a. Each applicant for water service must execute a contract for water service for each 
Premises for which the applicant seeks water service.  The information provided in the contract 
shall be true, accurate and current.  The applicant is responsible for advising the District of any 
changes in the information.  False, misleading, or inaccurate information in the contract is grounds 
for discontinuance of water service. 

b. Any change in the identity of the Customer at a Premises requires a new contract 
for water service.  The District may, after reasonable notice, discontinue water service until a new 
contract for service has been executed. 

c. A Customer contracting for water service with the District, is responsible for 
payment of all water service furnished to the Premises until such time as the Customer properly 
notifies the District to discontinue the service for his/her account at the Premises. 

d. No Customer receiving water service from the District shall use water for any 
purpose other than that for which he/she shall have requested service and the District has approved. 

e. No customer may resell water except as permitted by these Rules and Regulations. 

f. The District may refuse service to a Customer with an outstanding, unpaid balance 
due until the Customer pays the balance due. 
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4. TERMS AND CONDITIONS OF BILLING AND PAYMENT 

a. Bills for water service by Meter will be rendered monthly with ending dates as the 
District determines. 

b. All bills for water and service are due and payable when rendered and are 
considered delinquent if not paid in accordance with this Tariff and the Commission’s regulations. 
Failure to pay will render the Customer subject to disconnection and subject to payment of 
reconnection fee in Tariff. If any bill for water service is not paid in accordance with this Tariff, 
the District may discontinue service in accordance with these Rules and Regulations. 

c. Customers are responsible for furnishing the District with their correct billing 
addresses (e-mail or postal address).  Failure to receive a bill does not excuse non-payment nor 
permit an extension of the date when the account would be considered delinquent. 

d. Bills will be sent to the billing address (e-mail or postal address) provided in the 
application for service unless the District is notified in writing by the Customer of a change of 
billing address. 

e. The District is not bound by bills rendered under mistake of fact as to the quantity 
of service rendered. 

f. If a Customer disputes a bill, the Customer’s accounts shall be considered current 
while the dispute is pending if the customer continues to make undisputed payments and stays 
current on subsequent bills. 

g. The use of water by the same Customer at different premises or localities will not 
be combined. 
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h. If payment is not received by the due date specified on the bill, the Customer will 
be assessed a Late Payment Charge.  The District maintains a night deposit box for the convenience 
of Customers and retrieves the deposited payments at the start of each business day.  Payments 
deposited in the night deposit box, except for those made in response to a termination of service 
notice, will be considered as received on the previous business day. 

i. Customers may make payment by credit or debit card in person online, at the 
District’s office, or by telephone. When paying by telephone, customers must have the current 
month’s bill available.  If payment by credit or debit card is attempted and declined, the customer’s 
obligation to pay the billed amount on the due date remains unchanged and a late payment charge 
will be assessed if payment is not timely made.  Credit card payments are subject to a convenience 
fee assessed by the card processor (not the District). Prior to processing the transaction, the 
customer will be informed of the fee amount. 

j. A customer’s payment will be applied in the following order of priority: amounts 
owed for current billing period; unpaid balance for water service provided in prior billing periods; 
and fees or taxes collected for other entities. 

k. Meter connections serving more than one residential or commercial unit. A single 
bill will be issued monthly to the Customer who has executed the current Water Service Contract 
for the service to the meter. The Customer who executed the Water Service Contract is solely 
responsible for payment of all charges for service associated with the meter, including all water 
provided through the meter; 

 
(N) 
(N) 
(N) 
(N) 
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(T) 
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(N) 
(N) 
(N) 

 

(N) 
(N) 
(N) 
(N) 

 

 
  



 AREA      Clay, Leslie, Perry Counties, Ky     
 

 PSC  KY  NO.                      4   
 

    Original  SHEET NO.                 7  
 

         Hyden-Leslie County Water District       CANCELLING  PSC  KY  NO.   
 
                             SHEET NO.     
 

RULES AND REGULATIONS 
 

 

DATE OF ISSUE                      October 1, 2020  
MONTH / DATE / YEAR  

DATE EFFECTIVE                   November 1, 2010  
MONTH / DATE / YEAR  

ISSUED BY                                /s/ Timothy Helton   
SIGNATURE OF OFFICER 

TITLE                                     Chairman  

BY AUTHORITY OF ORDER OF THE PUBLIC SERVICE 

COMMISSION IN CASE NO.             DATED                  

l. Residential Customers may elect to participate in a monthly budget billing payment 
plan.  Under such a plan, Customers pay a fixed monthly amount determined by the District based 
on historical or estimated usage. A Customer may enroll in such a plan at any time. The District 
will issue bills so as to bring each customer’s account current once each 12-month period or 
through a series of levelized adjustments on a monthly basis if usage indicates that the account 
will not be current upon payment of the last monthly budget amount. If a Customer fails to pay 
bills as required under the plan, the District may remove the Customer from the plan, restore the 
customer to regular billing, and require immediate payment of any deficiency. 

 (N) 
(N) 
(N) 
(N) 
(N) 
(N) 
(N) 
(N) 

5. METER BILL ADJUSTMENT 

a. Whenever a meter in service is found upon periodic request or complaint test to be 
more than two percent (2%) fast, additional tests shall be conducted at once to determine the 
average error of the Meter. These tests will be conducted in accordance with the Commission’s 
regulations then in effect. 

b. If test results on a Customer’s meter show an average error greater than two (2) 
percent fast or slow, or if a customer has been incorrectly billed for any other reason, except in an 
instance where the District has filed a verified complaint with the appropriate law enforcement 
agency alleging fraud or theft by the customer, the District will immediately determine the period 
during which the error has existed, and will re-compute and adjust the Customer’s bill to either 
provide a refund to the customer or collect any under-billed amount. 

c. The District will readjust the account based upon the period during which the error 
is known to have existed. If the period during which the error existed cannot be determined with 
reasonable precision, the time period will be estimated. In all instances of customer over-billing, 
the Customer’s account will be credited, or the over-billed amount refunded at the Customer’s 
discretion within thirty (30) days after final meter test results. A customer will not be required to 
repay any under-billing over a period less than a period coextensive with the under-billing.  

(T) 
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d. The period of recovery for under-billing will be limited to the most recent twenty-
four (24) months of under-billing, even if the under-billing occurred for a longer period, unless 
the underbilling is the result of Customer fraud, theft or deception. 

 

e. If a meter has ceased to register, or a meter reading cannot be obtained, the quantity 
of water to be billed will be based upon an average of six months’ consumption.  If said meter 
readings are not available for an entire six-month period, the District may estimate water bill, 
subject to adjustment once a six-month average of actual meter readings can be calculated.   

f. When a Meter is found to have an error in excess of two percent (2%) fast or slow 
the amount of refund or the amount to be collected by the District shall be calculated using that 
percentage of error as determined by the test.  As the District is responsible for maintaining the 
accuracy of its measuring device as near to one hundred percent (100%) as is commercially 
practicable, the percent error shall be that difference between one hundred percent (100%) and 
that amount of error as indicated by the test. 

6. DEPOSITS 

a. A minimum deposit of $74.00 will be assessed upon any customer requesting water 
service from the District.  Service may be refused or disconnected if payment of the deposit is not 
made. 

b. The utility may require a deposit in addition to the initial deposit if a Customer’s 
classification of service changes or its usage changes substantially change in usage, except that an 
additional deposit will not be required of a residential customer whose payment record is 
satisfactory unless the customer’s classification of service changes or the deposit is recalculated 
at the customer's request in accordance with Commission regulations. 

 

(T) 

(N) 
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c. Interest on deposits.  Interest will accrue on all deposits at the rate prescribed by 
law beginning on the date of the deposit.  Interest accrued will be refunded to the Customer or to 
the Customer’s bill on an annual basis. 

d. Upon termination of service, the deposit, any principal amounts, and interest 
earned, and owing will be credited to the final bill with any remainder refunded to the customer. 

e. If a deposit is held longer than 18 months, the deposit will be recalculated at the 
Customer’s request based on the customer’s actual usage.  If the deposit on account differs from 
the recalculated amount by more than $10.00 for a residential customer or 10 percent for a non-
residential customer, the District may collect any underpayment and shall refund any overpayment 
by check or credit to the customer’s bill.  No refund will be made if the customer’s bill is delinquent 
at the time of the recalculation. 

7. NON-RECURRING CHARGES 

The District will assess a charge for the following non-recurring services: 

a. A Late Payment Charge will be assessed on the delinquent amount of the bill, less 
taxes and prior late payment charges.  A Late Payment Charge will be assessed only once on any 
bill for rendered services. 

b. A Meter Test Charge will be assessed if a customer requests the District performs 
a test on a Customer’s meter to check for accuracy and the test shows the Customer’s meter is not 
more than two percent (2%) fast. 

c. A Disconnection/Reconnection Charge will be assessed to reconnect service that 
has been terminated for non-payment of service or for violation of these Rules and Regulations or 
the Commission regulations. 

 

  

(N) 
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d. A Service Call/Investigation Charge will be assessed when a Customer requests the 
presence of District’s personnel to investigate a service problem and the problem is a result of the 
Customer’s own plumbing facilities, beyond the District’s delivery point, or not caused by failure 
of utility facilities.  Any maintenance and repair of facilities beyond the District’s delivery point 
is the responsibility of the Customer. 

e. A Customer who maliciously, willfully, or negligently breaks, damages, destroys, 
uncovers, defaces, or tampers with any structure, appurtenance, or equipment which is part of the 
District’s water works, shall be subject to disconnection of water service and shall pay the cost of 
repairing or replacing the a structure, appurtenance. 

f. A Meter Connection Charge will be assessed for initial installation and connection 
of water service on the Customer’s property. 

g. A customer or other authorized person who requests that a meter be relocated, 
changed, modified or re-set a meter that has been removed at the customer’s request will be 
assessed the District’s cost to perform such relocation, modification or re-setting. 

8. CUSTOMER COMPLAINTS 

A Customer may submit a complaint with the District in person, by telephone, mail or e-
mail.  The District will address all complaints in accordance the Commission’s regulations. 
 

 

  

(N) 
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9. DISCONTINUANCE AND RECONNECTION OF SERVICE 

a. Discontinuance of Water Service 

(1) A Customer requesting discontinuance of water service or transfer of 
service to another location shall provide the District with three business days’ notice.  Unless the 
contract for water service provides otherwise, the Customer will not be responsible for charges for 
service beyond the three (3) day notice period if the Customer provides reasonable access to the 
meter during the notice period.  If the Customer requests discontinuance of service by telephone 
and a dispute arises regarding the request, he or she bears the burden of demonstrating that the 
request was made. 

(2) The District may discontinue a Customer’s service for non-payment of bills 
upon providing the Customer with at least five (5) days written notice delivered by mail or 
personally delivered to him/her or a member of his/her household, However, no service will be 
discontinued until twenty (20) days after the mailing date of the original bill.   

(3) Service rendered under any application, contract or agreement may be 
discontinued without notice for the following reasons: 

(a) Fraudulent use of water; 

(b) Interfering or tampering by the Customer, or others with the 
knowledge of the Customer, with any Meter, connection, service pipe, curb stop, seal or any other 
appliance of the District controlling or regulating the Customer’s water supply; 

(c) Existence on the Customer’s Premises of a dangerous condition 
relating to water service that could subject a person to imminent harm or result in substantial 
damage to the property of the District’s or others; 

 

  

(T) 
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(d) Willful or indifferent waste of water due to any cause which 
adversely affects either water service to other Customers or the District’s utility operations; 

(e) Unauthorized use by illegal use or theft; 

(f) Misrepresentation in the Water Service Contract; 

(g) Resale of water without the District’s approval; or 

(h) Connections, cross-connections, or permitting the same of any 
separate water supply to the Customer’s premises 

(4) Upon ten (10) days advance notice in writing of the reasons for the proposed 
discontinuance and the corrective action required to avoid discontinuance and the Customer’s 
failure to take such action, the District may discontinue service for the following reasons: 

(a) Non-compliance with these Rules and Regulations or the 
Commission’s regulations; 

(b)  Non-compliance with state, local or other codes; or  

(c) For failure to provide the District’s employees free and reasonable 
access to the Premises or for obstructing the way of ingress to the Meter or other appliance of the 
District controlling or regulating the Customer’s water supply; 

 

  

(N) 
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(5) If prior to discontinuance, a residential customer presents to the District a 
written certificate, signed by a physician, registered nurse or public health 
officer, that such discontinuance will aggravate an existing illness or 
infirmity on the affected premises, the District shall not discontinued 
service before thirty (30) days after the original termination date. 

(6) In cases where water is provided to multiple units through a single meter, 
the person making application shall be responsible for all water bills and 
other legitimate charges. Any violation of these Rules and Regulations with 
reference to any of the units, shall be deemed a violation as to all, and the 
District may enforce compliance with these Rules by shutting off the entire 
service. 

(7) Discontinuing the supply of water to a Premises for any such reason shall 
not prevent the District from pursuing any lawful remedy by action at law 
or otherwise for the collection of moneys due from the Customer. 

(8) The District will negotiate reasonable partial payment plans at the request 
of residential customers who have received a termination notice for non-
payment of bills but is not obligated to do so for Customers who are 
delinquent under an existing partial payment plan.  Plans that extend for a 
period longer than thirty (30) days will be in writing.  The District may 
discontinue Customer’s service without additional notice if the customer 
fails to meet his or her obligations under a partial payment plan. 
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b. Renewal of Water Service After Discontinuance 

(1) When water service to a Premises has been terminated for any reason other 
than temporary vacancy, it will be restored only after the conditions, circumstances or practices 
which caused its discontinuance are corrected to the District’s satisfaction and upon payment of 
all charges due and payable by the Customer in accordance with these Rules. The District shall 
reconnect existing service within twenty-four (24) hours or close of the next business day, 
whichever is later, after correction of the practice or condition giving rise to the discontinuance of 
service and payment of all charges due and payable. 

(2) No Customer whose service has been turned off shall turn on service, or 
have same done by anyone other than the District.   

c. Reconnection Charge.  When water service to a Premises is discontinued because 
of a violation of these Rules or failure to pay any bill, the District will assess a charge to cover the 
expense of disconnecting service.  This charge, together with any unpaid fees or charges for service 
must be paid before water service is reconnected. 

d. Imputed Liability of Adults Residing with Customer.  Applicant/Customer and all 
members of Applicant/Customer’s family who are 18 years or older, reside at the 
Applicant/Customer’s premises, and directly benefit from the provision of water service to that 
premise are jointly and severally liable for payment of services rendered to that location while 
they reside there.  Should a delinquency in payment for water service to the premises occur, each 
member of the household who is 18 years or older when the water service was rendered is 
responsible for the delinquency and is indebted to the District for the delinquency.  The District 
may deny any application or request for water service from those persons until such indebtedness 
is paid. 
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10. METERS 

a. Water will be sold by Meter measurement only. 

b. All Meters, except detector devices and/or fire service line Meters, will be installed, 
maintained and replaced by; and at the expense of the District, but in case of damage to such 
Meters by reason of any act, neglect or omission on the Customer’s part the Customer shall pay to 
the District the cost of the meter’s repair upon presentation of a bill for such costs. 

c. The District reserves the right to determine the kind and size of Meter that shall be 
placed on any service pipe, and such Meters will be furnished, installed and removed by the 
District alone, and shall remain its property. 

d. Each Premise shall be supplied through an independent Meter setting unless the 
District otherwise authorizes. 

e. All Meters are accurately tested before installation and are also periodically tested 
in accordance with the Commission’s regulations. The District may at any time remove any Meter 
for periodic tests or for repairs or replacement and may, at its option and expense, test any Meter 
when the District has reason to believe that it is registering inaccurately. 

f. The District shall test any Meter upon a Customer’s written request if the request 
is not made more frequently than once each twelve (12) months. The Customer shall be given the 
opportunity to be present at the requested test. The Customer will be charged a fee of $65.00 if the 
said Meter be found less than two percent incorrect to the prejudice of the Customer. 
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g. The District reserves the right to put seals on any water Meter, or on couplings in 
and for any premises, and may shut off the supply if such seals are found broken or removed. 

h. Once any Meter has been placed, a Customer may request a change in the meter’s 
location.  The District will relocate the Meter at the Customer’s expense if the location is 
acceptable. 

i. Meters may be located either in an outdoor Meter box or vault, at the option of the 
Company.  The location of the Meter must be acceptable to the Company and allow for the Meter 
to be easily examined, tested, repaired, read, removed or replaced. The Meter box or vault shall 
be located in a convenient and readily accessible location acceptable to the Company. The Meter 
box or vault must be constructed to protect the Meter from freezing and damage by vehicular 
traffic, and its location and design shall prevent, as far as possible, the inflow of surface water. 
After a Meter is installed by the Company, a Customer shall not tamper with, alter, repair or 
remove the Meter or allow anyone other than the Company to do so. Any plumbing, piping, 
grading or structural modification which could result in the relocation of the Meter or impact 
accessibility must first be approved by the Company. 

11. SERVICE LINES 

a. The District will furnish and install for the purpose of connecting its distribution 
system to the Customer’s premises that portion of the service connection from its main to and 
including the meter and meter box.  

(N) 
(N) 
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b. In areas where the District’s distribution system follows well-defined streets and 
roads, the Customer’s point of service will be located at that point on or near the street right-of-
way or property line most accessible to the utility from its distribution system.  In areas where the 
distribution system does not follow streets and roads, the point of service will be located as near 
the Customer’s property line as practicable.  Prior to installation of the meter, the District will 
consult with the Customer as to the most practical location.  

c. All service lines must be laid at a sufficient depth (a minimum of 24 inches) to 
prevent freezing during the coldest weather normally experienced except where services are not 
intended for use during freezing weather and are actually drained during such periods. 

d. Customer must present evidence of a plumbing permit from the appropriate 
regulatory agency before service will be established. 

e. The Applicant/Customer must furnish and lay the necessary pipe to make the 
connection from the point of service to the point of usage and be financially responsible for all 
costs associated with the installation and maintenance of his/her service line plumbing, including 
a shut-off valve and one-way check valve, installed on his/her property beginning at the outlet side 
of the water meter.  The service line must be kept in good repair and in accordance with the Rules. 

f. The installation and maintenance of the water service line must be in accordance 
with the regulations of the Kentucky Department for Public Health.  

 

  

(N) 
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g. Cross-Connections.  No cross-connection will be permitted unless an acceptable 
form of protection against contamination by backflow into the water distribution system is 
provided by a testable backflow prevention assembly. Acceptable forms of protection must 
comply with all applicable state and local requirements and approved by the District. The required 
protective device or system shall be provided, installed and maintained by the Customer in good 
working condition, at the Customer’s expense, and shall be subject to the District’s testing and 
approval before being placed in service, and at such times thereafter as the District deems 
necessary.  Any cross-connection existing which is in violation of these Rules shall be immediately 
removed or corrected. 

h. No connection shall be made to a premise that has or uses a well that has or is being 
until District personnel have inspected and verified the well’s disconnection and separation. 

i. No service line installation shall use galvanized pipe or fittings. 

j. No meter shall be located on a Customer’s service line at a point that does not 
deliver a minimum pressure of 30 pounds per square inch at the meter point. 

k. If the applicant/Customer’s point of usage is at a higher elevation than the meter, 
the customer should consult with a reputable engineering firm to properly size the service line 
from the meter to the point of usage. 

l. Subject to the District’s approval, an applicant/Customer may install an individual 
pressure booster system.  The District reserves the right to require discontinuance and 
disconnection should the private booster system have a detrimental effect on the District’s system. 

 

  

(N) 
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m. Piping on the premises of the applicant/Customer must be installed to ensure that 
connections are conveniently located with respect to the District’s lines and mains.  
Applicant/Customer must provide a place for metering that is always unobstructed and accessible  

n. The District may require the Applicant/Customer at his/her own expense, to 
install a back-flow preventer and pressure regulator.   

o.  All meters will be installed, renewed, and maintained at the District’s expense.  
The District reserves the right to approve the size and type of meter used. 

p.  All taps and connections to the District’s mains must be made by or under the 
direction and supervision of District personnel and will incur a meter connection/tap-on charge. 

q.  Any customer having boilers and/or pressure vessels that receive water from the 
utility must have a check valve on the water supply line and a vacuum valve on the steam line in 
order to prevent a collapse were the water supply from the utility to be interrupted or 
discontinued. 

r.  Any customer desiring nonstandard service shall pay the cost of any special 
installation necessary to meet his particular requirements for the service other than standard 
water taps. This includes fire hydrants, check valves, pressure reducing valves when customer 
requests pressure less than 100 psi, and surge relief valves.   

12. FIRE PROTECTION 

a. Fire hydrants installed prior to June 7,1992, that do not meet the requirements set 
out in 807 KAR 5066, Section 10(2)(b), shall not be used for firefighting purposes.  However, 
fire departments may access and withdraw water from flush hydrants to fill the tanks on a fire 
engine for firefighting or fire protection training purposes. 

 

(N) 
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b. Unless otherwise permitted by the District, fire hydrants meeting the requirements 
of 807 KAR 5066, Section 10(2)(b) shall only be used for firefighting and fire training purposes, 
shall be used only by fire departments, and shall not be used by others to secure water for any 
purpose other than firefighting and fire protection training. The use of a fire hydrant by anyone 
other than properly authorized fire department personnel for firefighting or fire protection training 
shall be considered a “theft of service” and may be prosecuted in accordance with the laws of the 
Commonwealth of Kentucky. Unauthorized users shall be assessed an investigation charge, the 
cost of any damages to the District’s property, and the full cost of any water withdrawn. 

c. The District will furnish water a fire department to fight a fire from a fire hydrant 
connected directly to its water main at each fire location for a period not to exceed a total of four 
(4) hours of usage.  If more than four (4) hours of usage occurs in fighting a fire, the owner of the 
property on which the fire occurs may be billed for all water usage in excess of the four hours. 

d. Except as noted paragraph d above, a fire department may withdraw water from the 
District’ water distribution system to fight a fire or train firefighters at no charge provided it 
maintains an estimate of the amount of water used for such purposes during each calendar month 
and reports the amount of this usage to the District on the “Fire Department – Water Usage Report 
Form” no later than the tenth day of the following calendar month.  Negative reports of water 
usage are required. In lieu of a written report, a fire department may submit its report 
telephonically or in the form of a response to a telephone inquiry from an authorized District 
representative. 

e. A fire department that fails to submit the required report in a timely manner shall 
be assessed the cost of water withdrawn from the District’s system. A non-reporting fire 
department shall be presumed to use 0.3 percent of the District’s total water sales for the calendar 
month in which it fails to submit a report. A non-reporting fire department may present evidence 
of its actual usage to rebut the presumption and the District shall adjust the presumed usage 
accordingly. In addition, a fire department that fails to submit the required monthly report in a 
timely manner shall be assessed a penalty of $50.00 for each failure. 

 

(N) 
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f. A non-reporting fire department shall be billed for its water usage for firefighting 
or fire training purposes at the District’s lowest usage rate block. 

g. The District may install fire hydrants for private fire protection purposes.  The 
location, installation, and responsibility for the maintenance of such facilities shall be subject to 
negotiation between the District and the Applicant/Customer. 

13. MONITORING OF CUSTOMER USAGE 

At least once annually, the District will monitor each Customer’s usage as follows: 

a. The customer’s annual usage for the most recent 12-month period will be compared 
with the annual usage for the 12 months immediately preceding that period. 

b. If the annual usage for the two periods are substantially the same or if any 
difference is known to be attributed to unique circumstances, such as unusual weather conditions, 
common to all customers, no further review will be done. 

c. If the annual usages differ by 100 percent or more and cannot be attributed to a 
readily identified common cause, the District will compare the Customer’s monthly usage records 
for the 12-month period with the monthly usage for the same months of the preceding year. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(T) 

d. If the cause for the usage deviation cannot be determined from analysis of the 
Customer’s meter reading and billing records, the District will contact the Customer by telephone 
or in writing to determine whether, there have been changes such as different number. of household 
members or work staff, additional or different appliances, changes in business volume, or known 
leaks in the customer’s service line. 

e. Where the deviation is not otherwise explained, the District will test the Customer’s 
meter to determine whether it shows an average error greater than 2 percent fast or slow. 
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f. The District will notify the Customer of the investigation, its findings, and any 
refunds or back billing in accordance with the Commission’s regulations. 

g. In addition to the annual monitoring, the District will immediately investigate usage 
deviations brought to its attention as a result of its on-going meter reading or billing processes or 
customer inquiry. 

14. RIGHTS AND RESPONSIBILITIES 

a. Customers Requiring Uninterrupted Supply 

(1) The District will endeavor to give reasonable service but does not guarantee 
a sufficient or consistent pressure or an absolutely uninterrupted supply of water, and Customers 
are cautioned to provide sufficient storage of water where an absolutely uninterrupted supply must 
be assured, such as for steam boilers, domestic hot water systems, gas engines, etc. 

(2) The District is not responsible for accidents or damages to fixtures or 
devices that take a supply of water directly from the service pipes and depend upon the hydraulic 
pressure of the District’s pipe system for supplying water under working pressure. 

b. Interruptions in Water Supply 

(1) The District reserves the right at any time to shut off the water in the Mains 
without notice in case of accident or emergency, or for the purpose of making connections, 
extensions, improvements, alterations, repairs, changes, or for other proper business reasons, and 
may restrict the use of water to reserve a sufficient supply in its reservoirs for fire protection or 
other emergencies whenever the public welfare may so require in accordance with Commission 
Rules.  Notwithstanding any other provision in these Rules or any contract or agreement between 
the District and any Customer, when, in the District’s judgment, sufficient supplies of water are 
not available to the District, for any reason, to meet all existing and reasonably anticipated 
demands for service or to preserve and replenish its storage in amounts sufficient to provide fire 

 
(T) 
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protection on its system, the District shall have the right to restrict, limit, curtail or interrupt water 
service to or water usage by any Customer or Customers. 

(2) The temporary shutting off of water from any Premises for any cause, 
whether non-payment of bills, leaking pipes, fixtures, etc. shall not cancel a contract for water 
supply service except at the option of the Company or upon notice from the Customer. 

c. District’s Liability 

(1) The District is not liable or responsible to any person or persons for any loss 
or damage from any excess or deficiency in the pressure, volume, or supply of water, due to any 
cause whatsoever. The District will use reasonable care and diligence to prevent interruptions and 
fluctuations in the service but does not guarantee that such will not occur.  

(2) The District will make every effort to maintain a pressure on its distribution 
system that is required for reasonable service and is compliant with federal and state requirements 
but does not guarantee to furnish at all times any given quantity of water at any given pressure for 
fire uses or for general purposes. 

(3) The District is not responsible for accidents or damages to boilers, hot water 
tanks, etc., resulting from the discontinuance of service, nor by reason of the breaking of any main, 
water pipe, fixture or appliance whether owned by the District or Customer. No person shall be 
entitled to damages or have any portion of a payment refunded for any interruption of service. The 
District will exercise every care in this matter.  In the event of the necessity of turning off water, 
every reasonable effort will be made to notify the Customer. 

(4) The District is not an insurer of property or persons and does not undertake 
to extinguish fire or to protect any persons or property against loss or damage by fire, or otherwise. 
It agrees to furnish such supply of water as is available.  It shall be free and exempt from any  

 

  

(T) 
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claims for damages on account of any injury to property or persons by reason of fire, water, failure 
to supply water or pressure, or for any other cause whatsoever. 

d. No person shall turn the water on or off at any street valve, District stop, curb stop 
or other street connection, or at meter setting or meter vault, or disconnect, remove or bypass any 
meter without the District’s consent. The District has the right to prosecute for any damage 
resulting from any unauthorized tampering with District property. 

e. No electric wires shall be grounded on the District’s mains or on any District 
Service Lines or pipes or fixtures of any kind which have a metallic connection with the District’s 
mains. The District retains the right to prosecute for any damage resulting violation of this 
Rule.Water furnished to any Customer, except if sold to a water utility for resale, is for the 
Customer’s use only and such water shall not be resold by the Customer to any other person, firm, 
or corporation on the customer’s premises or for use on any other premise. A Customer may 
allocate the amount billed to the customer to any other person, firm, or corporation provided the 
sum of such allocations does not exceed the total amount billed. 

f. A Customer shall grant or convey, or shall cause to be granted or conveyed, to the 
District a perpetual easement and right of way across any property that he or she owns or controls 
wherever said easement or right of way is necessary for the District’s water facilities and lines 
necessary to furnish services to the Customer. 

g. Customer shall notify the District immediately should his or her service be 
unsatisfactory for any reason or should he or she discover any defects, problems, trouble, or 
accidents affecting the District’s water system. 

 

  

(N) 
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15. WATER MAIN EXTENSIONS 

 Upon request of applicant(s) for a water main extension, the District shall determine the 
total length and cost of the proposed extension (exclusive of meter connections). Applicants shall 
deposit with the District the total cost of the extension less the cost of fifty (50) feet of the extension 
for each applicant for service.  Unless the applicants otherwise agreed in writing, each applicant 
shall deposit an equal portion of the required amount.  The deposit shall not relieve an applicant 
from his or her obligation to pay a connection/tap-on fee for a meter connection to the extension.  
For a period of ten (10) years following completion of the water main extension, the District shall 
annually refund to the applicants collectively an amount equal to the cost of fifty (50) feet of the 
extension for each additional customer who directly connected to the water main extension service 
during the year. The total amount refunded shall not exceed the amount deposited with the District.  
At the end of the ten-year period, any portion of deposited funds that have not been refunded shall 
become the District’s property.  Applicants making deposits shall be responsible for maintain a 
current address on file with the District to ensure prompt and correct payment of any refund. 
Applicants must contract to use the water service for a minimum of one (1) year. 

16. LEAK ADJUSTMENTS 

a. A rate equal to the lowest block rate for residential customers will be applied to all 
water usage resulting from a leak in a residential customer’s service line between the meter and 
the premises. 

b. Leak adjustments will be granted to residential customers only. 

c. A request for leak adjustment must be in writing on a Leak Adjustment Request 
Form and made prior to the payment of the bill for which the adjustment is sought. 

d. Customer must provide a plumber's statement or list of materials showing that the 
leak has been repaired.  Plastic pipe for repair of underground water service lines must be certified 

 

(N) 
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to withstand a working pressure of 200 pounds per square inch or greater and be CTS pipe.  The 
use of radiator clamps, King Nipples or equivalent will not be accepted. 

e. After verification of repairs by the District, the water usage resulting from the leak 
will be determined by comparing the Customer’s usage during the leak billing period to his or her 
average usage for the past twelve (12) billing periods. Water usage in excess of the average 
customer usage will be billed at lowest block rate for residential customers. If a customer applying 
for a leak adjustment has not been a customer of the District for 12 consecutive months, the average 
residential usage will be used to determine the amount of the adjustment. 

f. An adjustment may cover a maximum of two billing periods. 

g. A customer may apply and receive a leak adjustment only once during a 24-month 
period.  

h. Customer remains responsible for the full amount of bill pending review of his or 
her request and his or service will be discontinued for non-payment if not paid in full.  If service 
is discontinued, the full amount plus a reconnection fee must be paid before service will be restored 
and any adjustment made, will be credited to the account. 

  

(N) 
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17. BILL FORMAT 

 

 

 

 

 

 

 

 

 

 

 

18. FORMS 

a. Water Contract 

b. Payment Plan Agreement 

c. Leak Adjustment Request Form 
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(N) 
 

(N) 
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d. Request to Turn-On Service 

e. Request to Turn-Off Service 

f. Fire Department – Water Usage Report Form 

(N) 
 

(N) 
 

(N) 
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THEFT OF WATER SERVICE POLICY 

I. General Policy:  

 Theft of water service is a serious offense that may adversely affect the operations and 
financial health of a water utility.  It can cause substantial loss of pressurized water for a 
water system, damage public hydrants, and result in the release of hazardous chemicals 
affecting public health.  It can also deprive a water system of revenues necessary to provide 
adequate and reasonable service.  It is the policy of this water utility to actively search for 
instances of theft of water service, and when discovered, to aggressively pursue those 
engaging in the theft so as to recoup the lost revenue resulting from the theft and to deter 
further thefts of service.  It is the responsibility of every officer and employee of this water 
utility to be vigilant and to report any instance of water theft. 

II. Legal Authorities: 

A. KRS 515.060(1)(a): A person is guilty of theft of services when he or she 
intentionally obtains services by deception or threat or by false token or other means 
to avoid payment for the services which he knows are available only for 
compensation. 

B. KRS 515.060(3): In any prosecution for theft of water service where the utility 
supplying the service had installed a meter or other device to record the amount of 
service supplied, proof that: (a) The meter or other device has been altered, 
tampered with, or bypassed in a manner so as to prevent or reduce the recording 
thereof; or (b) Service has been, after having been disconnected by the utility 
supplying service, reconnected without authorization of the utility shall be prima 
facie evidence of the intent to commit theft of service by the person or persons 
obligated to pay for service supplied through the meter or other device. 

C. KRS 515.060(4) 

1. Theft of service if the value of service is less than $500 is a Class A 
misdemeanor punishable term of imprisonment between ninety (90) days 
and twelve (12) months. 

2. Theft of service is a Class D felony punishable term of imprisonment 
between one year and five years if the value of service is between $500 and 
$10,000. 

3. Theft of service if the value of service over $10,000 is a Class D felony 
punishable term of imprisonment between one year and five years. 

D. 807 KAR 5:006, Section 15(1)(g): A utility may terminate service to a customer 
without advance notice if it has evidence that a customer has obtained unauthorized 
service by illegal use or theft. Within twenty-four (24) hours after termination, the 
utility shall send written notification to the customer of the reasons for termination 
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and of the customer's right to challenge the termination by filing a formal complaint 
with the Public Service Commission. 

III. Tampering of Service 

A. The tampering with utility equipment shall be considered as evidence of theft of 
service.  Upon discovery of tampering, water utility employees shall follow the 
procedures set forth below. 

B. For the purposes of this policy, “tampering” shall include, but not be limited to: 

1. Opening the valves or meters that have been turned off by water utility 
personnel; 

2. Breaking, picking, or damaging locks; 

3. Bypassing the meter in any way; 

4. Unauthorized withdrawal of unmetered water from hydrants by persons 
other than water utility employees or authorized officials of a recognized 
fire department for any purpose other than testing, flushing of hydrants or 
firefighting; 

5. Use of sprinkler system for any purpose other than fire protection; 

6. Removing, disabling, or adjusting meter registers; 

7. Connecting to or intentionally damaging water lines, valves or other 
appurtenances; 

8. Moving the meter or extending service without the water utility’s 
permission; or  

9. Any intentional act of defacement, destruction, or vandalism to District 
property or an act that affects water utility property. 

IV. Procedures Upon Discovery of Tampering 

A. Existing Customer 

1. Upon discovering any tampered metering equipment, the water utility field 
employee will photograph that equipment, note any unusual aspects of the 
connection, and then notify the General Manager.  Field employee also 
should note the number of persons residing or working in the structure and 
any uses of water that would be indicative of the customer’s water usage. 

2. If sufficient evidence is present to determine that the meter has been 
tampered, the General Manager will issue a work order to terminate water 
service to the customer.   



 

-3- 

3. If there is reasonable belief that employees will be physically confronted by 
the customer when terminating service, the General Manager should request 
that law enforcement be present when the termination of service occurs. 

4. Prior to terminating the service, the field employee making the 
disconnection will thoroughly photograph the meter vault and meter 
equipment.  As soon as possible following the termination of service, all 
involved employees will prepare written statements describing the events 
that led to discovery of the tampered equipment, how the equipment was 
tampered, and the termination of service.  If possible, these statements 
should be made under oath.  

5. While Public Service Commission regulations allow a water utility 24 hours 
to provide written notice to the customer of the reasons for termination of 
service and the right to challenge the termination, the General Manager 
should ensure that written notice is given as soon as possible. 

6. Estimated usage.  General Manager shall review the customer’s billing 
records and determine if a significant decrease in usage occurred that would 
be indicative of tampered meter equipment.  General Manager will also 
compare customer’s usage to customers with similar characteristics (e.g., 
number and type of household members) and consider the known uses of 
water at the location.  If possible, water utility employees should interview 
neighbors to obtain information regarding number of persons residing in the 
terminated customer’s household and any unusual or excessive uses of 
water.  If a change in usage patterns since the last inspection of the metering 
equipment, the average monthly usage for the period prior to the last 
inspection will be considered the customer‘s normal usage and the amount 
of stolen water may be estimated based upon the difference between the 
normal usage and usage when the significant decrease in usage occurred.  
The General Manager shall prepare a written memorandum explaining how 
the estimated usage was determined. 

7. After determining the amount of the unbilled water usage resulting from the 
tampered meter equipment, the General Manager will ensure a bill is issued 
to the customer for the unbilled service.  The bill will include any service 
investigation fees, cost to repair or replace any equipment damaged by the 
tampering, contractor expense, and any penalties that may be assessed any 
the water utility’s tariff.  It will require payment within 60 days of the bill’s 
issuance. 

 B. Non-Customer Tampering 

1. Upon discovering any tampered equipment or an unauthorized connection, 
the water utility field employee will photograph that equipment or 
connection, note any unusual aspects of the connection, and then notify the 
General Manager.  Field employee also should note the number of persons 
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residing or working in the structure and any uses of water that would be 
indicative of water usage.  If possible, the field employee or other water 
utility employee will interview persons residing in the adjoining properties 
to ascertain the identity and number of the persons residing in the structure, 
the period of time in which they have resided in the structure, and any other 
relevant information. 

2. The General Manager will issue a work order to disconnect the unauthorized 
connection.   

3. The General Manager should report the theft to law enforcement upon 
discovering the theft and before disconnecting the unauthorized connection 
ensure a record of the theft.  If there is a reasonable belief that employees 
will be physically confronted by persons residing in the structure, the 
General Manager should request that law enforcement be present when the 
unauthorized connection is disconnected. 

4. Prior to the disconnection, the field employee making the disconnection will 
thoroughly photograph the meter vault and meter equipment.  As soon as 
possible following the disconnection, all involved employees will prepare 
written statements describing the events that led to discovery of the 
unauthorized connection, the unauthorized connection, and the 
disconnection of unauthorized service.  If possible, these statements should 
be made under oath. 

5. Estimated usage.  If the persons receiving unauthorized water service are 
prior customers, the General Manager will review their billing records to 
determine their average monthly usage.  If the unauthorized user was not 
prior customers of the water utility, it will be assumed that the unauthorized 
user used an amount of water equal to average customer class daily usage. 
General Manager will also consider the number and type of household 
members and any known uses of water at the location.  The number of days 
in which the unauthorized usage occurred will be based of evidence 
obtained from employee observations, interviews of neighboring property 
owners, and any other relevant sources of information.  The General 
Manager shall prepare a written memorandum explaining how the estimated 
usage was determined. 

6. After determining the amount of the unbilled water usage resulting from the 
tampered meter equipment, the General Manager will ensure a bill is issued 
to the customer for the unbilled service.  The bill will include any service 
investigation fees, cost to repair or replace any equipment damaged by the 
tampering, contractor expense, and any penalties that may be assessed any 
the water utility’s tariff.  It will require payment within 60 days of the bill’s 
issuance. 
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 C. Referral for Criminal Prosecution/Civil Action 

1. If a bill for theft of service remains unpaid 60 days after issuance, then the 
General Manager will bring the theft to the attention of the Board of 
Commissioners and request guidance as to whether to refer the matter to the 
County Attorney (if the theft of service is less than $500) or the 
Commonwealth Attorney (if the theft of service is $500 or more) 

2. If the Board of Commissioners authorizes a referral to the appropriate 
prosecutor, the General Manager will make a written request to that 
prosecutor to prosecute the persons accused of theft of service.  This request 
shall include copies of documents, statements, photographs and any other 
relevant evidence. 

3. If the appropriate prosecutor declines to prosecute the matter or the Board 
of Commissioners determines that the matter should not be referred for 
prosecution, the Board of Commissioners may authorize the water utility’s 
legal counsel to bring a civil action to collect the amount billed, including 
any penalties permitted under the water utility’s tariff. 

V. Unauthorized Use of Fire Hydrants 

A. KRS 278.170(3): Upon obtaining commission approval of a tariff setting forth 
terms and conditions of service the commission deems necessary, a utility may 
grant free or reduced rate service for the purpose of fighting fires or training 
firefighters to any city, county, urban-county, charter county, fire protection 
district, or volunteer fire protection district. The tariff shall require the water user 
to maintain estimates of the amount of water used for fire protection and training, 
and to report this water usage to the utility on a regular basis  

B. Except for fire departments when permitted by the water utility’s tariff, only utility 
personnel are authorized to withdraw water from the water utility’s hydrants. 

C. A fire department may withdraw water from the water utility’s hydrants if permitted 
by the water utility’s tariff and the withdrawal is solely for firefighting or training 
firefighters. 

D. Procedure When Unauthorized Withdrawals Are Suspected 

1. The General Manager will issue a work order or otherwise instruct field 
employees to investigate the allegations and to obtain all relevant 
information, to include hydrant location, license plate number of any 
vehicles involved in the withdrawals, offender’s name, physical description, 
estimated usage.  If possible, interviews with  

2. After completing investigation, field employee will prepare and submit a 
written report of investigation to General Manager. 
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3. General Manager will review the report and, after consultation with water 
utility’s legal counsel, will determine if sufficient evidence to bill the 
alleged offender’s for water service. Prior to the issuance of any bill, the 
Board of Commissioners will be advised of the investigation and the 
General Manager’s determination as to whether sufficient evidence exists 
to bill the alleged offender.  Any bill for water service will state the 
estimated water usage and request reimbursement for the cost of water 
withdrawn without authorization and for the cost to repair or replace any 
water utility property damaged as a result of the unauthorized withdrawal.  
The bill will allow the alleged offender no more than 60 days to make full 
payment. 

4. If a bill for unauthorized water withdrawal remains unpaid 60 days after 
issuance, then the General Manager will bring the matter to the attention of 
the Board of Commissioners and request guidance as to whether to refer the 
matter to legal counsel for collection of all unpaid amounts and any 
penalties that may be assessed under the water utility’s tariff. 
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Instructions
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				AWWA Free Water Audit Software v5.0

																																										Select a state / province from the list

						This spreadsheet-based water audit tool is designed to help quantify and track water losses associated with water distribution systems and identify areas for improved efficiency and cost recovery. It provides a "top-down" summary water audit format, and is not meant to take the place of a full-scale, comprehensive water audit format.																																				Alaska (AK)

																																										Alabama (AL)

						Auditors are strongly encouraged to refer to the most current edition of AWWA M36 Manual for Water Audits 
for detailed guidance on the water auditing process and targetting loss reduction levels																																				Arkansas (AR)

						The spreadsheet contains several separate worksheets. Sheets can be accessed using the tabs towards the bottom of the screen, or by clicking the buttons below.																																				Arizona (AZ)

																																										California (CA)

																																										Colorado (CO)

						Please begin by providing the following information														The following guidance will help you complete the Audit																						Connecticut (CT)

																																										Dist. Columbia (DC)

						Name of Contact Person:		L.J. Turner												All audit data are entered on the						Reporting Worksheet																Delaware (DE)

																																										Florida (FL)

						Email Address:		hlwater@tds.net																Value can be entered by user																		Georgia (GA)

																																										Hawaii (HI)

						Telephone (incl Ext.):		606-672-2791																Value calculated based on input data																		Iowa (IA)

																																										Idaho (ID)

						Name of City / Utility:		Hyden-Leslie County Water District																These cells contain recommended default values																		Illinois (IL)

																																										Indiana (IN)

						City/Town/Municipality:		Municipality																																		Kansas (KS)

																																										Kentucky (KY)

						State / Province:		Kentucky (KY)												Use of Option  (Radio) Buttons:				Pcnt:				Value:														Louisiana (LA)

																																										Massachusetts (MA)

						Country:		US																0.25%																		Maryland (MD)

																																										Maine (ME)

						Year:		2019																																		Michigan (MI)

																																										Minnesota (MN)

						Start Date:		01/2019		Enter MM/YYYY numeric format																																Missouri (MO)

																																										Mississippi (MS)

						End Date:		12/2019		Enter MM/YYYY numeric format																																Montana (MT)

						Audit Preparation Date:		8/18/2020

																																										North Carolina (NC)

						Volume Reporting Units:		Million gallons (US)																																		North Dakota (ND)

																																										Nebraska (NE)

						PWSID / Other ID:		KY0660204																																		New Hampshire (NH)

								The following worksheets are available by clicking the buttons below or selecting the tabs along the bottom of the page																																		New Jersey (NJ)

																																										New Mexico (NM)

																																										Nevada (NV)

																																										New York (NY)

																																										Ohio (OH)

																																										Oklahoma (OK)

																																										Oregon (OR)

																																										Pennsylvania (PA)

																																										Rhode Island (RI)

																																										South Carolina (SC)

																																										South Dakota (SD)

																																										Tennessee (TN)

																																										Texas (TX)

																																										Utah (UT)

																								If you have questions or comments regarding the software please contact us via email at:		wlc@awwa.org																Virginia (VA)

																																										Vermont (VT)

																																										Washington (WA)

																																										Wisconsin (WI)

																																										West Virginia (WV)

																																										Wyoming (WY)

																																										Alberta (AB)

																																										British Columbia (BC)

																																										Labrador (LB)

																																										Manitoba (MB)

																																										New Brunswick (NB)

																																										Newfoundland (NF)

																																										Nova Scotia (NS)

																																										Nunavut (NU)

																																										North West Terr. (NW)

																																										Ontario (ON)

																																										Prince Edward Is. (PE)

																																										Quebec (QC)

																																										Saskatchewen (SK)

																																										Yukon (YU)

																																										International (XX)
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WAS v5.0

American Water Works Association Copyright © 2014, All Rights Reserved.

Select the default percentage by choosing the option button on the left

To enter a value, choose this button and enter a value in the cell to the right

Instructions

The current sheet. Enter contact information and basic audit details (year,  units etc)

Performance Indicators

Review the performance indicators to evaluate the results of the audit

Comments

Enter comments to explain how values were calculated or to document data sources

Water Balance

The values entered in the Reporting Worksheet are used to populate the Water Balance

Dashboard

A graphical summary of the water balance and Non-Revenue Water components

Grading Matrix

Presents the possible grading options for each input component of the audit

Service Connection Diagram

Diagrams depicting possible customer service connection line configurations

Acknowledgements

Acknowledgements for the AWWA Free Water Audit Software v5.0

Loss Control Planning

Use this sheet to interpret the results of the audit validity score and performance indicators

Definitions

Use this sheet to understand the terms used in the audit process

Example Audits

Reporting Worksheet and Performance Indicators examples are shown for two validated audits

Reporting Worksheet

Enter the required data on this worksheet to calculate the water balance and data grading

wlc@awwa.org

Reporting Worksheet



Reporting Worksheet

		

				AWWA Free Water Audit Software:
 Reporting Worksheet

						Water Audit Report for:		Hyden-Leslie County Water District  (KY0660204)

						Reporting Year:		2019						1/2019 - 12/2019

														All volumes to be entered as: MILLION GALLONS (US) PER YEAR

																				Master Meter and Supply Error Adjustments

						WATER SUPPLIED		<----------- Enter grading in column 'E' and 'J' ---------->																Pcnt:				Value:								Pcnt(1) or Val(2)				Raw Vol		MME				Grading weighting points in red

						Volume from own sources:				3				269.506				MG/Yr		n/a												MG/Yr				2		0.00		35.00		- 0

						Water imported:				n/a				0.000				MG/Yr		10												MG/Yr				2		0.00		- 0		- 0

						Water exported:				n/a				0.000				MG/Yr		10												MG/Yr				2		0.00		- 0		- 0

																				Enter negative % or value for under-registration																				269.51

						WATER SUPPLIED:								269.506				MG/Yr		Enter positive % or value for over-registration																				35		total weighting pts

										.

						AUTHORIZED CONSUMPTION

						Billed metered:				3				184.450				MG/Yr

						Billed unmetered:				n/a								MG/Yr

						Unbilled metered:				n/a								MG/Yr						Pcnt:				Value:																										Testing... different object positioning settings to try to prevent radio buttons from moving - seeing this on many completed audits. Evaluate performance during beta testing

						Unbilled unmetered:				6				3.369				MG/Yr						1.25%								MG/Yr				2				Format Shape > Properties - Object positioning: Move and Size with cells

																												24061

						Enter a positive value, otherwise a default percentage of 1.25% (of billed metered) is applied and a grading of 5 is applied but not displayed

						AUTHORIZED CONSUMPTION:								187.819				MG/Yr

						0																																		look into locking radio buttons in place - they often seem to move

						WATER LOSSES (Water Supplied - Authorized Consumption)								81.687				MG/Yr

						Apparent Losses																		Pcnt:				Value:

						Unauthorized consumption:				5				0.674				MG/Yr						0.25%				52.000				MG/Yr				1				Format Shape > Properties - Object positioning: Move but don't size with cells

						Default option selected for unauthorized consumption - a grading of 5 is applied but not displayed

						Customer metering inaccuracies:				4				0.000				MG/Yr						0.00%								MG/Yr				1				Format Shape > Properties - Was forced to change this to: size with cells because of "Can't shift objects off sheet error"

						Systematic data handling errors:				6				0.461				MG/Yr						0.25%								MG/Yr				1

						Default option selected for Systematic data handling errors - a grading of 5 is applied but not displayed

						Apparent Losses:								1.135				MG/Yr

						0.00

						Real Losses (Current Annual Real Losses or CARL)

						Real Losses = Water Losses - Apparent Losses:								80.552				MG/Yr

						WATER LOSSES:								81.687				MG/Yr

						NON-REVENUE WATER

						NON-REVENUE WATER:								85.056				MG/Yr

						= Water Losses + Unbilled Metered + Unbilled Unmetered

						SYSTEM DATA

						Length of mains:				6				310.0				miles

						Number of active AND inactive service connections:				4				3,908

						Service connection density:								13				conn./mile main

						Are customer meters typically located at the curbstop or property line?

														No																						0		If Yes,

						Average length of customer service line:				4				30.0				ft																		4		If Yes, force grade to 10

						0																														30		If Yes, force length to 0

						Average operating pressure:				6				199.0				psi

						0																														0

						COST DATA

						Total annual cost of operating water system:				10				$1,649,572				$/Year

						Customer retail unit cost (applied to Apparent Losses):				5				$8.02				$/1000 gallons (US)										0

						Variable production cost (applied to Real Losses):				6				$1,420.82				$/Million gallons

						0																														0

						WATER AUDIT DATA VALIDITY SCORE:

						*** YOUR SCORE IS: 45 out of 100 ***																														0

						A weighted scale for the components of consumption and water loss is included in the calculation of the Water Audit Data Validity Score

						PRIORITY AREAS FOR ATTENTION:

						Based on the information provided, audit accuracy can be improved by addressing the following components:

						1: Volume from own sources

						2: Billed metered

						3: Customer metering inaccuracies
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Selecting the default percentage option will automatically assign a grading of 5 for this audit component

Enter a percentage < 10% or enter a value in the box to the right

Please ensure water exported (if any) is excluded from the input value for this component

n/a (not applicable). Select this grading only if the water utility purchases/imports all of its water resources (i.e. has no sources of its own)
1. Less than 25% of water production sources are metered, remaining sources are estimated.  No regular meter accuracy testing or electronic calibration conducted.
2. 25% - 50% of treated water production sources are metered; other sources estimated.  No regular meter accuracy testing or electronic calibration conducted. 
3. Conditions between 2 and 4
4. 50% - 75% of treated water production sources are metered, other sources estimated.  Occasional meter accuracy testing or electronic calibration conducted.
5. Conditions between 4 and 6
6. At least 75% of treated water production sources are metered, or at least 90% of the source flow is derived from metered sources.  Meter accuracy testing and/or electronic calibration of related instrumentation is conducted annually.  Less than 25% of tested meters are found outside of +/- 6% accuracy.  
7. Conditions between 6 and 8
8. 100% of treated water production sources are metered, meter accuracy testing and electronic calibration of related instrumentation is conducted annually, less than 10% of meters are found outside of +/- 6% accuracy
9. Conditions between 8 and 10
10. 100% of treated water production sources are metered, meter accuracy testing and electronic calibration of related instrumentation is conducted semi-annually, with less than 10% found outside of +/- 3% accuracy.  Procedures are reviewed by a third party knowledgeable in the M36 methodology.

n/a (not applicable). Select n/a if the water utility's supply is exclusively from its own water resources (no bulk purchased/ imported water)
1. Less than 25% of imported water sources are metered, remaining sources are estimated.  No regular meter accuracy testing.
2. 25% - 50% of imported water sources are metered; other sources estimated.  No regular meter accuracy testing. 
3. Conditions between 2 and 4
4. 50% - 75% of imported water sources are metered, other sources estimated.  Occasional meter accuracy testing conducted.
5. Conditions between 4 and 6
6. At least 75% of imported water sources are metered, meter accuracy testing and/or electronic calibration of related instrumentation is conducted annually for all meter installations.  Less than 25% of tested meters are found outside of +/- 6% accuracy.  
7. Conditions between 6 and 8
8. 100% of imported water sources are metered, meter accuracy testing and electronic calibration of related instrumentation is conducted annually, less than 10% of meters are found outside of +/- 6% accuracy.
9. Conditions between 8 and 10
10. 100% of imported water sources are metered, meter accuracy testing and electronic calibration of related instrumentation is conducted semi-annually for all meter installations, with less than 10% of accuracy tests found outside of +/- 3% accuracy.

n/a (not applicable). Select n/a if the water utility sells no bulk water to neighboring water utilities (no exported water sales)
1. Less than 25% of exported water sources are metered, remaining sources are estimated.  No regular meter accuracy testing.
2. 25% - 50% of exported water sources are metered; other sources estimated.  No regular meter accuracy testing. 
3. Conditions between 2 and 4
4. 50% - 75% of exported water sources are metered, other sources estimated.  Occasional meter accuracy testing conducted.
5. Conditions between 4 and 6
6. At least 75% of exported water sources are metered, meter accuracy testing and/or electronic calibration conducted annually.  Less than 25% of tested meters are found outside of +/- 6% accuracy.  
7. Conditions between 6 and 8
8. 100% of exported water sources are metered, meter accuracy testing and electronic calibration of related instrumentation is conducted annually, less than 10% of meters are found outside of +/- 6% accuracy.
9. Conditions between 8 and 10
10. 100% of exported water sources are metered, meter accuracy testing and electronic calibration of related instrumentation is conducted semi-annually for all meter installations, with less than 10% of accuracy tests found outside of +/- 3% accuracy.

n/a (not applicable). Select n/a only if the water utility fails to have meters on its sources of supply 
1. Inventory information on meters and paper records of measured volumes exist but are incomplete and/or in a very crude condition; data error cannot be determined.
2. No automatic datalogging of production volumes; daily readings are scribed on paper records without any accountability controls.  Flows are not balanced across the water distribution system: tank/storage elevation changes are not employed in calculating the "Volume from own sources" component and archived flow data is adjusted only when grossly evident data error occurs.
3. Conditions between 2 and 4
4. Production meter data is logged automatically in electronic format and reviewed at least on a monthly basis with necessary corrections implemented.  "Volume from own sources" tabulations include estimate of daily changes in tanks/storage facilities.  Meter data is adjusted when gross data errors occur, or occasional meter testing deems this necessary.
5. Conditions between 4 and 6
6. Hourly production meter data logged automatically & reviewed on at least a weekly basis.  Data is adjusted to correct gross error when meter/instrumentation equipment malfunction is detected; and/or error is confirmed by meter accuracy testing.  Tank/storage facility elevation changes are automatically used in calculating a balanced "Volume from own sources" component, and data gaps in the archived data are corrected on at least a weekly basis.  
7. Conditions between 6 and 8
8. Continuous production meter data is logged automatically & reviewed each business day.  Data is adjusted to correct gross error from detected meter/instrumentation equipment malfunction and/or results of meter accuracy testing.  Tank/storage facility elevation changes are automatically used in "Volume from own sources" tabulations and data gaps in the archived data are corrected on a daily basis.
9. Conditions between 8 and 10
10. Computerized system (SCADA or similar) automatically balances flows from all sources and storages; results are reviewed each business day.  Tight accountability controls ensure that all data gaps that occur in the archived flow data are quickly detected and corrected. Regular calibrations between SCADA and sources meters ensures minimal data transfer error.

n/a (not applicable). Select n/a if the Imported water supply is unmetered, with Imported water quantities estimated on the billing invoices sent by the Exporter to the purchasing Utility. 
1. Inventory information on imported meters and paper records of measured volumes exist but are incomplete and/or in a very crude condition; data error cannot be determined   Written agreement(s) with water Exporter(s) are missing or written in vague language concerning meter management and testing. 
2. No automatic datalogging of imported supply volumes; daily readings are scribed on paper records without any accountability controls to confirm data accuracy and the absence of errors and data gaps in recorded volumes.  Written agreement requires meter accuracy testing but is vague on the details of how and who conducts the testing.
3. Conditions between 2 and 4
4. Imported supply metered flow data is logged automatically in electronic format and reviewed at least on a monthly basis by the Exporter with necessary corrections implemented.  Meter data is adjusted by the Exporter when gross data errors are detected.  A coherent data trail exists for this process to protect both the selling and the purchasing Utility.  Written agreement exists and clearly states requirements and roles for meter accuracy testing and data management. 
5. Conditions between 4 and 6
6. Hourly Imported supply metered data is logged automatically & reviewed on at least a weekly basis by the Exporter.  Data is adjusted to correct gross error when meter/instrumentation equipment malfunction is detected; and to correct for error confirmed by meter accuracy testing.  Any data gaps in the archived data are detected and corrected during the weekly review.  A coherent data trail exists for this process to protect both the selling and the purchasing Utility.    
7. Conditions between 6 and 8
8. Continuous Imported supply metered flow data is logged automatically & reviewed each business day by the Importer.  Data is adjusted to correct gross error from detected meter/instrumentation equipment malfunction and/or results of meter accuracy testing.  Any data errors/gaps are detected and corrected on a daily basis.  A data trail exists for the process to protect both the selling and the purchasing Utility.
9. Conditions between 8 and 10
10. Computerized system (SCADA or similar) automatically records data which is reviewed each business day by the Exporter.  Tight accountability controls ensure that all error/data gaps that occur in the archived flow data are quickly detected and corrected.  A reliable data trail exists and contract provisions for meter testing and data management are reviewed by the selling and purchasing Utility at least once every five years.

n/a (not applicable). Select n/a only if the water utility fails to have meters on its exported supply interconnections. 
1. Inventory information on exported meters and paper records of measured volumes exist but are incomplete and/or in a very crude condition; data error cannot be determined   Written agreement(s) with the utility purchasing the water are missing or written in vague language concerning meter management and testing. 
2. No automatic datalogging of exported supply volumes; daily readings are scribed on paper records without any accountability controls to confirm data accuracy and the absence of errors and data gaps in recorded volumes.  Written agreement requires meter accuracy testing but is vague on the details of how and who conducts the testing.
3. Conditions between 2 and 4
4. Exported metered flow data is logged automatically in electronic format and reviewed at least on a monthly basis, with necessary corrections implemented.  Meter data is adjusted by the utility selling (exporting) the water when gross data errors are detected.  A coherent data trail exists for this process to protect both the utility exporting the water and the purchasing Utility.  Written agreement exists and clearly states requirements and roles for meter accuracy testing and data management. 
5. Conditions between 4 and 6
6. Hourly exported supply metered data is logged automatically & reviewed on at least a weekly basis by the utility selling the water.  Data is adjusted to correct gross error when meter/instrumentation equipment malfunction is detected; and to correct for error found by meter accuracy testing.  Any data gaps in the archived data are detected and corrected during the weekly review.  A coherent data trail exists for this process to protect both the selling (exporting) utility and the purchasing Utility.    
7. Conditions between 6 and 8
8. Continuous exported supply metered flow data is logged automatically & reviewed each business day by the utility selling (exporting) the water.  Data is adjusted to correct gross error from detected meter/instrumentation equipment malfunction and any error confirmed by meter accuracy testing.  Any data errors/gaps are detected and corrected on a daily basis.  A data trail exists for the process to protect both the selling (exporting) Utility and the purchasing Utility.
9. Conditions between 8 and 10
10. Computerized system (SCADA or similar) automatically records data which is reviewed each business day by the utility selling (exporting) the water.  Tight accountability controls ensure that all error/data gaps that occur in the archived flow data are quickly detected and corrected.  A reliable data trail exists and contract provisions for meter testing and data management are reviewed by the selling Utility and purchasing Utility at least once every five years.

n/a (not applicable). Select n/a only if the entire customer population is not metered and is billed for water service on a flat or fixed rate basis. In such a case the volume entered must be zero.
1. Less than 50% of customers with volume-based billings from meter readings; flat or fixed rate billing exists for the majority of the customer population.
2. At least 50% of customers with volume-based billing from meter reads; flat rate billing for others.  Manual meter reading is conducted, with less than 50% meter read success rate, remaining accounts' consumption is estimated.  Limited meter records, no regular meter testing or replacement.  Billing data maintained on paper records, with no auditing.
3. Conditions between 2 and 4
4. At least 75% of customers with volume-based, billing from meter reads; flat or fixed rate billing for remaining accounts.  Manual meter reading is conducted with at least 50% meter read success rate; consumption for accounts with failed reads is estimated.  Purchase records verify age of customer meters; only very limited meter accuracy testing is conducted.  Customer meters are replaced only upon complete failure.  Computerized billing records exist, but only sporadic internal auditing conducted.
5. Conditions between 4 and 6
6. At least 90% of customers with volume-based billing from meter reads; consumption for remaining accounts is estimated.  Manual customer meter reading gives at least 80% customer meter reading success rate; consumption for accounts with failed reads is estimated.  Good customer meter records exist, but only limited meter accuracy testing is conducted.  Regular replacement is conducted for the oldest meters.  Computerized billing records exist with annual auditing of summary statistics conducting by utility personnel.
7. Conditions between 6 and 8
8. At least 97% of customers exist with volume-based billing from meter reads.  At least 90% customer meter reading success rate; or at least 80% read success rate with planning and budgeting for trials of Automatic Meter Reading (AMR) or Advanced Metering Infrastructure (AMI) in one or more pilot areas.  Good customer meter records. Regular meter accuracy testing guides replacement of statistically significant number of meters each year.  Routine auditing of computerized billing records for global and detailed statistics occurs annually by utility personnel, and is verified by third party at least once every five years.
9. Conditions between 8 and 10
10. At least 99% of customers exist with volume-based billing from meter reads.  At least 95% customer meter reading success rate; or minimum 80% meter reading success rate, with Automatic Meter Reading (AMR) or Advanced Metering Infrastructure (AMI) trials underway.  Statistically significant customer meter testing and replacement program in place on a continuous basis.  Computerized billing with routine, detailed auditing, including field investigation of representative sample of accounts undertaken annually by utility personnel.  Audit is conducted by third party auditors at least once every three years.

n/a (not applicable). Select n/a if it is the policy of the water utility to meter all customer connections and it has been confirmed by detailed auditing that all customers do indeed have a water meter; i.e. no intentionally unmetered accounts exist
1. Water utility policy does not require customer metering; flat or fixed fee billing is employed.  No data is collected on customer consumption.  The only estimates of customer population consumption available are derived from data estimation methods using average fixture count multiplied by number of connections, or similar approach.
2. Water utility policy does not require customer metering; flat or fixed fee billing is employed.  Some metered accounts exist in parts of the system (pilot areas or District Metered Areas) with consumption read periodically or recorded on portable dataloggers over one, three, or seven day periods.  Data from these sample meters are used to infer consumption for the total customer population.  Site specific estimation methods are used for unusual buildings/water uses.  
3. Conditions between 2 and 4
4. Water utility policy does require metering and volume based billing in general.  However, a liberal amount of exemptions and a lack of clearly written and communicated procedures result in up to 20% of billed accounts believed to be unmetered by exemption; or the water utility is in transition to becoming fully metered, and a large number of customers remain unmetered.  A rough estimate of  the annual consumption for all unmetered accounts is included in the annual water audit, with no inspection of individual unmetered accounts.
5. Conditions between 4 and 6
6. Water utility policy does require metering and volume based billing but established exemptions exist for a portion of accounts such as municipal buildings.  As many as 15% of billed accounts are unmetered due to this exemption or meter installation difficulties.  Only a group estimate of annual consumption for all unmetered accounts is included in the annual water audit, with no inspection of individual unmetered accounts.
7. Conditions between 6 and 8
8. Water utility policy does require metering and volume based billing for all customer accounts.  However, less than 5% of billed accounts remain unmetered because meter  installation is hindered by unusual circumstances.  The goal is to minimize the number of unmetered accounts.  Reliable estimates of consumption are obtained for these unmetered accounts via site specific estimation methods.
9. Conditions between 8 and 10
10. Water utility policy does require metering and volume based billing for all customer accounts.  Less than 2% of billed accounts are unmetered and exist because meter installation is hindered by unusual circumstances.  The goal exists to minimize the number of unmetered accounts to the extent that is economical.  Reliable estimates of consumption are obtained at these accounts via site specific estimation methods.

n/a (not applicable). select n/a if all billing-exempt consumption is unmetered.  
1. Billing practices exempt certain accounts, such as municipal buildings, but written policies do not exist; and a reliable count of unbilled metered accounts is unavailable.  Meter upkeep and meter reading on these accounts is rare and not considered a priority.  Due to poor recordkeeping and lack of auditing, water consumption for all such accounts is purely guesstimated.       
2. Billing practices exempt certain accounts, such as municipal buildings, but only scattered, dated written directives exist to justify this practice.  A reliable count of unbilled metered accounts is unavailable.  Sporadic meter replacement and meter reading occurs on an as-needed basis.  The total annual water consumption for all unbilled, metered accounts is estimated based upon approximating the number of accounts and assigning consumption from actively billed accounts of same meter size.        
3. Conditions between 2 and 4
4. Dated written procedures permit billing exemption for specific accounts, such as municipal properties, but are unclear regarding certain other types of accounts.  Meter reading is given low priority and is sporadic.   Consumption is quantified from meter readings where available.  The total number of unbilled, unmetered accounts must be estimated along with consumption volumes.          
5. Conditions between 4 and 6
6. Written policies regarding billing exemptions exist but adherence in practice is questionable.  Metering and meter reading for municipal buildings is reliable but sporadic for other unbilled metered accounts.  Periodic auditing of such accounts is conducted.  Water consumption is quantified directly from meter readings where available, but the majority of the consumption is estimated.       
7. Conditions between 6 and 8
8. Written policy identifies the types of accounts granted a billing exemption.  Customer meter management and meter reading are considered secondary priorities, but meter reading is conducted at least annually to obtain consumption volumes for the annual water audit.  High level auditing of billing records ensures that a reliable census of such accounts exists.          
9. Conditions between 8 and 10
10. Clearly written policy identifies the types of accounts given a billing exemption, with emphasis on keeping such accounts to a minimum.  Customer meter management and meter reading for these accounts is given proper priority and is reliably conducted.  Regular auditing confirms this.  Total water consumption for these accounts is taken from reliable readings from accurate meters.

1. Extent of unbilled, unmetered consumption is unknown due to unclear policies and poor recordkeeping.  Total consumption is quantified based upon a purely subjective estimate.  
2. Clear extent of unbilled, unmetered consumption is unknown, but a number of events are randomly documented each year, confirming existence of such consumption, but without sufficient documentation to quantify an accurate estimate of the annual volume consumed.
3. Conditions between 2 and 4
4. Extent of unbilled, unmetered consumption is partially known, and procedures exist to document certain events such as miscellaneous fire hydrant uses.  Formulae is used to quantify the consumption from such events (time running multiplied by typical flowrate, multiplied by number of  events).  
5. Default value of 1.25% of system input volume is employed
6. Coherent policies exist for some forms of unbilled, unmetered consumption but others await closer evaluation. Reasonable recordkeeping for the managed uses exists and allows for annual volumes to be quantified by inference, but unsupervised uses are guesstimated.
7. Conditions between 6 and 8
8. Clear policies and good recordkeeping exist for some uses (ex: water used in periodic testing of unmetered fire connections), but other uses (ex: miscellaneous uses of fire hydrants) have limited oversight.  Total consumption is a mix of well quantified use such as from formulae (time running multiplied by typical flow, multiplied by number of events) or temporary meters, and relatively subjective estimates of less regulated use.
9. Conditions between 8 and 10
10. Clear policies exist to identify permitted use of water in unbilled, unmetered fashion, with the intention of minimizing this type of consumption.  Good records document each occurrence and consumption is quantified via formulae (time running multiplied by typical flow, multiplied by number of events) or use of temporary meters.

1. Extent of unauthorized consumption is unknown due to unclear policies and poor recordkeeping.  Total unauthorized consumption is guesstimated.  
2. Unauthorized consumption is a known occurrence, but its extent is a mystery.  There are no requirements to document observed events, but periodic field reports capture some of these occurrences.  Total unauthorized consumption is approximated from this limited data.  
3. conditions between 2 and 4
4. Procedures exist to document some unauthorized consumption such as observed unauthorized fire hydrant openings.  Use formulae to quantify this consumption (time running multiplied typical flowrate, multiplied by number of  events).  
5. Default value of 0.25% of volume of water supplied is employed.
6. Coherent policies exist for some forms of unauthorized consumption (more than simply fire hydrant misuse) but others await closer evaluation. Reasonable surveillance and recordkeeping exist for occurrences that fall under the policy.  Volumes quantified by inference from these records. 
7. Conditions between 6 and 8
8. Clear policies and good auditable recordkeeping exist for certain events (ex: tampering with water meters, illegal bypasses of customer meters); but other occurrences have limited oversight.  Total consumption is a combination of volumes from formulae (time x typical flow) and subjective estimates of unconfirmed consumption.
9. Conditions between 8 and 10
10. Clear policies exist to identify all known unauthorized uses of water.  Staff and procedures exist to provide enforcement of policies and detect violations.  Each occurrence is recorded and quantified via formulae (estimated time running multiplied by typical flow) or similar methods.  All records and calculations should exist in a form that can be audited by a third party.

n/a (not applicable). select n/a only if the entire customer population is unmetered. In such a case the volume entered must be zero.
1. Customer meters exist, but with unorganized paper records on meters; no meter accuracy testing or meter replacement program for any size of retail meter.  Metering workflow is driven chaotically with no proactive management.  Loss volume due to aggregate meter inaccuracy is guesstimated.
2. Poor recordkeeping and meter oversight is recognized by water utility management who has allotted staff and funding resources to organize improved recordkeeping and start meter accuracy testing.  Existing paper records gathered and organized to provide cursory disposition of meter population.  Customer meters are tested for accuracy only upon customer request.
3. Conditions between 2 and 4
4. Reliable recordkeeping exists; meter information is improving as meters are replaced.    Meter accuracy testing is conducted annually for a small number of meters (more than just customer requests, but less than 1% of inventory).  A limited number of the oldest meters are replaced each year.  Inaccuracy volume is largely an estimate, but refined based upon limited testing data.
5. Conditions between 4 and 6
6. A reliable electronic recordkeeping system for meters exists.  The meter population includes a mix of new high performing meters and dated meters with suspect accuracy.  Routine, but limited, meter accuracy testing and meter replacement occur.  Inaccuracy volume is quantified using a mix of reliable and less certain data.
7. Conditions between 6 and 8
8. Ongoing meter replacement and accuracy testing result in highly accurate customer meter population.  Testing is conducted on samples of meters of varying age and accumulated volume of throughput to determine optimum replacement time for various types of meters.  
9. Ongoing meter replacement and accuracy testing result in highly accurate customer meter population.  Statistically significant number of meters are tested in audit year.  This testing is conducted on samples of meters of varying age and accumulated volume of throughput to determine optimum replacement time for these meters.
10. Good records of all active customer meters exist and include as a minimum: meter number, account number/location, type, size and manufacturer.  Ongoing meter replacement occurs according to a targeted and justified basis.  Regular meter accuracy testing gives a reliable measure of composite inaccuracy volume for the customer meter population.  New metering technology is embraced to keep overall accuracy improving.  Procedures are reviewed by a third party knowledgeable in the M36 methodology.

n/a (not applicable). Note: all water utilities incur some amount of this error. Even in water utilities with unmetered customer populations and fixed rate billing, errors occur in annual billing tabulations. Enter a positive value for the volume and select a grading.
1. Policies and procedures for activation of new customer water billing accounts are vague and lack accountability. Billing data is maintained on paper records which are not well organized.  No auditing is conducted to confirm billing data handling efficiency.  An unknown number of customers escape routine billing due to lack of billing process oversight.
2. Policy and procedures for activation of new customer accounts and oversight of billing records exist but need refinement. Billing data is maintained on paper records or insufficiently capable electronic database.  Only periodic unstructured auditing work is conducted to confirm billing data handling efficiency.  The volume of unbilled water due to billing lapses is a guess.
3. Conditions between 2 and 4
4. Policy and procedures for new account activation and oversight of billing operations exist but needs refinement.  Computerized billing system exists, but is dated or lacks needed functionality.  Periodic, limited internal audits conducted and confirm with approximate accuracy the consumption volumes lost to billing lapses.
5. Conditions between 4 and 6
6. Policy and procedures for new account activation and oversight of billing operations is adequate and reviewed periodically.  Computerized billing system is in use with basic reporting available.  Any effect of billing adjustments on measured consumption volumes is well understood.  Internal checks of billing data error conducted annually.  Reasonably accurate quantification of consumption volume lost to billing lapses is obtained.
7. Conditions between 6 and 8
8. New account activation and billing operations policy and procedures are reviewed at least biannually.  Computerized billing system includes an array of reports to confirm billing data and system functionality.  Checks are conducted routinely to flag and explain zero consumption accounts.  Annual internal checks conducted with third party audit conducted at least once every five years.  Accountability checks flag billing lapses.  Consumption lost to billing lapses is well quantified and reducing year-by-year.
9. Conditions between 8 and 10
10. Sound written policy and procedures exist for new account activation and oversight of customer billing operations.  Robust computerized billing system gives high functionality and reporting capabilities which are utilized, analyzed and the results reported each billing cycle.  Assessment of policy and data handling errors are conducted internally and audited by third party at least once every three years, ensuring consumption lost to billing lapses is minimized and detected as it occurs.

1. Poorly assembled and maintained paper as-built records of existing water main installations makes accurate determination of system pipe length impossible.  Length of mains is guesstimated.
2. Paper records in poor or uncertain condition (no annual tracking of installations & abandonments).  Poor procedures to ensure that new water mains installed by developers are accurately documented.
3. Conditions between 2 and 4
4. Sound written policy and procedures exist for documenting new water main installations, but gaps in management result in a uncertain degree of error in tabulation of mains length.
5. Conditions between 4 and 6
6. Sound written policy and procedures exist for permitting and commissioning new water mains.  Highly accurate paper records with regular field validation; or electronic records and asset management system in good condition.  Includes system backup.
7. Conditions between 6 and 8
8. Sound written policy and procedures exist for permitting and commissioning new water mains.  Electronic recordkeeping such as a Geographical Information System (GIS) and asset management system are used to store and manage data.  
9. Conditions between 8 and 10
10. Sound written policy exists for managing water mains extensions and replacements.  Geographic Information System (GIS) data and asset management database agree and random field validation proves truth of databases.  Records of annual field validation should be available for review.

1. Vague permitting (of new service connections) policy and poor paper recordkeeping of customer connections/billings result in suspect determination of the number of service connections, which may be 10-15% in error from actual count. 
2. General permitting policy exists but paper records, procedural gaps, and weak oversight result in questionable total for number of connections, which may vary 5-10% of actual count.    
3. Conditions between 2 and 4
4. Written account activation policy and procedures exist, but with some gaps in performance and oversight.  Computerized information management system is being brought online to replace dated paper recordkeeping system.  Reasonably accurate tracking of service connection installations & abandonments; but count can be up to 5% in error from actual total.  
5. Conditions between 4 and 6
6. Written new account activation and overall billing policies and procedures are adequate and reviewed periodically.  Computerized information management system is in use with annual installations & abandonments totaled.  Very limited field verifications and audits.  Error in count of number of service connections is believed to be no more than 3%.
7. Conditions between 6 and 8
8. Policies and procedures for new account activation and overall billing operations are written, well-structured and reviewed at least biannually.  Well-managed computerized information management system exists and routine, periodic field checks and internal system audits are conducted.  Counts of connections are no more than 2% in error. 
9. Conditions between 8 and 10
10. Sound written policy and well managed and audited procedures ensure reliable management of service connection population.  Computerized information management system, Customer Billing System, and Geographic Information System (GIS) information agree; field validation proves truth of databases.  Count of connections recorded as being in error is less than 1% of the entire population

Note: if customer water meters are located outside of the customer building next to the curb stop or boundary separating utility/customer responsibility, then the auditor should answer "Yes" to the question on the Reporting Worksheet asking about this.  If the answer is Yes, the grading description listed under the Grading of 10(a) will be followed, with a value of zero automatically entered at a Grading of 10.  See the Service Connection Diagram worksheet for a visual presentation of this distance.
1. Vague policy exists to define the delineation of water utility ownership and customer ownership of the service connection piping.  Curb stops are perceived as the breakpoint but these have not been well-maintained or documented.  Most are buried or obscured.  Their location varies widely from site-to-site, and estimating this distance is arbitrary due to the unknown location of many curb stops.
2. Policy requires that the curb stop serves as the delineation point between water utility ownership and customer ownership of the service connection piping.  The piping from the water main to the curb stop is the property of the water utility; and the piping from the curb stop to the customer building is owned by the customer.  Curb stop locations are not well documented and the average distance is based upon a limited number of locations measured in the field.
3. Conditions between 2 and 4
4. Good policy requires that the curb stop serves as the delineation point between water utility ownership and customer ownership of the service connection piping.  Curb stops are generally installed as needed and are reasonably documented.  Their location varies widely from site-to-site, and an estimate of this distance is hindered by the availability of paper records of limited accuracy.   
5. Conditions between 4 and 6
6. Clear written policy exists to define utility/customer responsibility for service connection piping.  Accurate, well-maintained paper or basic electronic recordkeeping system exists.  Periodic field checks confirm piping lengths for a sample of customer properties.   
7. Conditions between 6 and 8
8. Clearly worded policy standardizes the location of curb stops and meters, which are inspected upon installation.  Accurate and well maintained electronic records exist with periodic field checks to confirm locations of service lines, curb stops and customer meter pits.  An accurate number of customer properties from the customer billing system allows for reliable averaging of this length.
9. Conditions between 8 and 10
10. Either of two conditions can be met for a grading of 10:
a) Customer water meters exist outside of customer buildings next to the curb stop or boundary separating utility/customer responsibility for service connection piping.  If so, answer "Yes" to the question on the Reporting Working asking about this condition.  A value of zero and a Grading of 10 are automatically entered in the Reporting Worksheet .
b). Meters exist inside customer buildings, or properties are unmetered.  In either case, answer "No" to the Reporting Worksheet question on meter location, and enter a distance determined by the auditor.   For a Grading of 10 this value must be a very reliable number from a Geographic Information System (GIS) and confirmed by a statistically valid number of field checks.

1. Available records are poorly assembled and maintained paper records of supply pump characteristics and water distribution system operating conditions.  Average pressure is guesstimated based upon this information and ground elevations from crude topographical maps.  Widely varying distribution system pressures due to undulating terrain, high system head loss and weak/erratic pressure controls further compromise the validity of the average pressure calculation.  
2. Limited telemetry monitoring of scattered pumping station and water storage tank sites provides some static pressure data, which is recorded in handwritten logbooks.  Pressure data is gathered at individual sites only when low pressure complaints arise.  Average pressure is determined by averaging relatively crude data, and is affected by significant variation in ground elevations, system head loss and gaps in pressure controls in the distribution system. 
3. Conditions between 2 and 4
4. Effective pressure controls separate different pressure zones; moderate pressure variation across the system, occasional open boundary valves are discovered that breech pressure zones.  Basic telemetry monitoring of the distribution system logs pressure data electronically.  Pressure data gathered by gauges or dataloggers at fire hydrants or buildings when low pressure complaints arise, and during fire flow tests and system flushing.  Reliable topographical data exists.  Average pressure is calculated using this mix of data. 
5. Conditions between 4 and 6
6. Reliable pressure controls separate distinct pressure zones; only very occasional open boundary valves are encountered that breech pressure zones.  Well-covered telemetry monitoring of the distribution system (not just pumping at source treatment plants or wells) logs extensive pressure data electronically.  Pressure gathered by gauges/dataloggers at fire hydrants and buildings when low pressure complaints arise, and during fire flow tests and system flushing.  Average pressure is determined by using this mix of reliable data. 
7. Conditions between 6 and 8
8. Well-managed, discrete pressure zones exist with generally predictable pressure fluctuations.  A current full-scale SCADA System or similar realtime monitoring system exists to monitor the water distribution system and collect data, including real time pressure readings at representative sites across the system.  The average system pressure is determined from reliable monitoring system data. 
9. Conditions between 8 and 10
10. Well-managed pressure districts/zones, SCADA System and hydraulic model exist to give very precise pressure data across the water distribution system.  Average system pressure is reliably calculated from extensive, reliable, and cross-checked data.  Calculations are reported on an annual basis as a minimum.  Procedures are reviewed by a third party knowledgeable in the M36 methodology.

1. Incomplete paper records and lack of financial accounting documentation on many operating functions makes calculation of water system operating costs a pure guesstimate.
2. Reasonably maintained, but incomplete, paper or electronic accounting provides data to estimate the major portion of water system operating costs. 
3. Conditions between 2 and 4
4. Electronic, industry-standard cost accounting system in place.  However, gaps in data are known to exist, periodic internal reviews are conducted but not a structured financial audit. 
5. Conditions between 4 and 6
6. Reliable electronic, industry-standard cost accounting system in place, with all pertinent water system operating costs tracked.  Data audited periodically by utility personnel, but not a Certified Public Accountant (CPA).  
7. Conditions between 6 and 8
8. Reliable electronic, industry-standard cost accounting system in place, with all pertinent water system operating costs tracked.  Data audited at least annually by utility personnel, and at least once every three years by third-party CPA.  
9. Conditions between 8 and 10
10. Reliable electronic, industry-standard cost accounting system in place, with all pertinent water system operating costs tracked.  Data audited annually by utility personnel and annually also by third-party CPA.

n/a (not applicable). Note: if the water utility purchases/imports its entire water supply, then enter the unit purchase cost of the bulk water supply in the Reporting Worksheet with a grading of 10.
1. Incomplete paper records and lack of documentation on primary operating functions (electric power and treatment costs most importantly) makes calculation of variable production costs a pure guesstimate.
2. Reasonably maintained, but incomplete, paper or electronic accounting provides data to roughly estimate the basic operations costs (pumping power costs and treatment costs) and calculate a unit variable production cost. 
3. Conditions between 2 and 4
4. Electronic, industry-standard cost accounting system in place.  Electric power and treatment costs are reliably tracked and allow accurate weighted calculation of unit variable production costs based on these two inputs and water imported purchase costs (if applicable). All costs are audited internally on a periodic basis.  
5. Conditions between 4 and 6
6. Reliable electronic, industry-standard cost accounting system in place, with all pertinent water system operating costs tracked.  Pertinent additional costs beyond power, treatment and water imported purchase costs (if applicable) such as liability, residuals management, wear and tear on equipment, impending expansion of supply, are included in the unit variable production cost, as applicable.  The data is audited at least annually by utility personnel.  
7. Conditions between 6 and 8
8. Reliable electronic, industry-standard cost accounting system in place, with all pertinent primary and secondary variable production and water imported purchase  (if applicable) costs tracked.  The data is audited at least annually by utility personnel, and at least once every three years by a third-party knowledgeable in the M36 methodology.  
9. Conditions between 8 and 10
10. Either of two conditions can be met to obtain a grading of 10:
1) Third party CPA audit of all pertinent primary and secondary variable production and water imported purchase (if applicable) costs on an annual basis, or:
2) Water supply is entirely purchased as bulk imported water, and unit purchase cost serves as the variable production cost.

Selecting the default percentage option will automatically assign a grading of 5 for this audit component

Selecting the default percentage option will automatically assign a grading of 5 for this audit component

n/a (not applicable). select n/a if entire customer population is unmetered, and/or only a fixed fee is charged for consumption.  
1. Antiquated, cumbersome water rate structure is used, with periodic historic amendments that were poorly documented and implemented; resulting in classes of customers being billed inconsistent charges.  The actual composite billing rate likely differs significantly from the published water rate structure, but a lack of auditing leaves the degree of error indeterminate.   
2. Dated, cumbersome water rate structure, not always employed consistently in actual billing operations.  The actual composite billing rate is known to differ from the published water rate structure, and a reasonably accurate estimate of the degree of error is determined, allowing a composite billing rate to be quantified.
3. Conditions between 2 and 4
4. Straight-forward water rate structure in use, but not updated in several years.  Billing operations reliably employ the rate structure.  The composite billing rate is derived from a single customer class such as residential customer accounts, neglecting the effect of different rates from varying customer classes.       
5. Conditions between 4 and 6
6. Clearly written, up-to-date water rate structure is in force and is applied reliably in billing operations.  Composite customer rate is determined using a weighted average residential rate using volumes of water in each rate block.     
7. Conditions between 6 and 8
8. Effective water rate structure is in force and is applied reliably in billing operations.  Composite customer rate is determined using a weighted average composite consumption rate, which includes residential, commercial, industrial, institutional (CII), and any other distinct customer classes within the water rate structure.         
9. Conditions between 8 and 10
10. Current, effective water rate structure is in force and applied reliably in billing operations.  The rate structure and calculations of composite rate - which includes residential, commercial, industrial, institutional (CII), and other distinct customer classes - are reviewed by a third party knowledgeable in the M36 methodology at least once every five years.
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				AWWA Free Water Audit Software:
 System Attributes and Performance Indicators

						Water Audit Report for:		Hyden-Leslie County Water District  (KY0660204)

						Reporting Year:		2019						1/2019 - 12/2019

						*** YOUR WATER AUDIT DATA VALIDITY SCORE IS: 45 out of 100 ***

						System Attributes:

														Apparent Losses:				1.135		MG/Yr																0		>0 if a grading has been missed

														+              Real Losses:				80.552		MG/Yr																1		=0 if no reporting units selected

														=            Water Losses:				81.687		MG/Yr

														Unavoidable Annual Real Losses (UARL):				176.49		MG/Yr

														Annual cost of Apparent Losses:				$9,102

														Annual cost of Real Losses:				$114,450						Valued at		Variable Production Cost												FALSE=VPC;TRUE=CRUC

																				Return to Reporting Worksheet to change this assumpiton																		We could add a 3rd option - another box for $ input (at user defined rate)

						Performance Indicators:

														Non-revenue water as percent by volume of Water Supplied:				31.6%

														Non-revenue water as percent by cost of operating system:				7.8%		Real Losses valued at Variable Production Cost

														Apparent Losses per service connection per day:				0.80		gallons/connection/day

														Real Losses per service connection per day:				N/A		gallons/connection/day

														Real Losses per length of main per day*:				711.91		gallons/mile/day

														Real Losses per service connection per day per psi pressure:				N/A		gallons/connection/day/psi

						0.00

														From Above, Real Losses = Current Annual Real Losses (CARL):				80.55		million gallons/year

						Infrastructure Leakage Index (ILI) [CARL/UARL]:												0.46

						* This performance indicator applies for systems with a low service connection density of less than 32 service connections/mile of pipeline
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Financial:

Operational Efficiency:
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				AWWA Free Water Audit Software:
 User Comments

				Use this worksheet to add comments or notes to explain how an input value was calculated, or to document the sources of the information used.

				General Comment:

				Audit Item		Comment

				Volume from own sources:		Water calculated by using raw water totals  - the water used in the treatment process and other utility usage.

				Vol. from own sources: Master meter error adjustment:

				Water imported:

				Water imported: master meter error adjustment:

				Water exported:

				Water exported: master meter error adjustment:

				Billed metered:

				Billed unmetered:

				Unbilled metered:

				Unbilled unmetered:

				Unauthorized consumption:

				Customer metering inaccuracies:

				Systematic data handling errors:

				Length of mains:

				Number of active AND inactive service connections:

				Average length of customer service line:

				Average operating pressure:

				Total annual cost of operating water system:

				Customer retail unit cost (applied to Apparent Losses):		Cost determinded by using the residental customer average usage which is 3600 gallons in 2018. Cost per 1000 gallons = $8.12

				Variable production cost (applied to Real Losses):
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Volume from own sources:

Vol. from own sources: Master meter error adjustment:

Water imported:

Water exported:

Water imported: master meter error adjustment:

Billed metered:

Billed unmetered:

Unbilled metered:

Unbilled unmetered:

Water exported: master meter error adjustment:

Unauthorized consumption:

Customer metering inaccuracies:

Systematic data handling errors:

Length of mains:

Number of active AND inactive service connections:

Average length of customer service line:

Average operating pressure:

Total annual cost of operating water system:

Customer retail unit cost (applied to Apparent Losses):

Variable production cost (applied to Real Losses):



Water Balance

		

				AWWA Free Water Audit Software: Water Balance

								Water Audit Report for:		Hyden-Leslie County Water District  (KY0660204)

								Reporting Year:		2019		1/2019 - 12/2019

								Data Validity Score:		45		0

						Water Exported						Billed Water Exported

						0.000

										Billed Authorized Consumption		Billed Metered Consumption (water exported is removed)		Revenue Water						Data for plotting the Water Balance with volume-proportional bars on the Dashboard

												184.450

				Own Sources				Authorized Consumption		184.450		Billed Unmetered Consumption		184.450						Volume From Own Sources		270

				(Adjusted for known errors)								0.000								Water Imported		0

								187.819		Unbilled Authorized Consumption		Unbilled Metered Consumption		Non-Revenue Water (NRW)						Water Exported		0		0		0		0		0

												0.000								Water Supplied				270

				269.506						3.369		Unbilled Unmetered Consumption								Authorized Consumption						188

												3.369								Water Losses						82

						Water Supplied						Unauthorized Consumption		85.056						Billed Auth. Cons.								184

										Apparent Losses		0.674								Unbilled Auth. Cons.								3

						269.506				1.135		Customer Metering Inaccuracies								Apparent Losses								1

												0.000								Real Losses								81

												Systematic Data Handling Errors								Revenue Water										184

								Water Losses				0.461								Non Revenue Water										85

				Water Imported				81.687				Leakage on Transmission and/or Distribution Mains										270		270		270		270		270

										Real Losses		Not broken down

				0.000						80.552		Leakage and Overflows at Utility's Storage Tanks

												Not broken down

												Leakage on Service Connections

												Not broken down
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The volume of metered and/or unmetered water taken by registered customers who are authorized to do so by the water supplier. This also includes water exported across operational boundaries. Authorized consumption may include items such as fire fighting, training, flushing of mains and sewers, street cleaning, public fountains and gardens etc. These may be billed, unbilled, metered or unmetered.

The difference between System Input volume and Authorized Consumption. Water losses can be considered as a total volume for the whole system, or for partial systems such as transmission or distribution schemes, or individual zones. Water losses consist of Real Losses and Apparent losses.

Physical water losses from a pressurized system and the utilities storage tanks up to the point of customer use. In metered systems this is the customer meter. In unmetered systems this is the first point of use (the stop tap or tap) within the property. This is the annual volume lost through all types of leaks, bursts and overflows.

All metered consumption which is billed. This includes all groups of customers such as domestic, commercial, industrial or institutional.  It DOES NOT include water transferred across operational boundaries (water exported).

All billed consumption which is calculated based on estimates or norms, but is not metered. This might be a small component in fully metered systems (for example billing based on estimates for the period a customer meter is out of order) but can be the key consumption component in systems without universal metering. This component may also include water transferred across operational boundaries (water exported) which is unmetered, but billed.

Metered consumption which is for any reason unbilled. This might for example include metered consumption of the utility itself or water or water provided to institutions free of charge, including water transferred across operational boundaries (water exported) which is metered but unbilled.

Any kind of Authorized Consumption which is neither billed nor metered. This component typically includes items such as fire fighting, flushing of mains and sewers, street cleaning, frost protection, etc. In a well run utility it is a small component which is often substantially overestimated. Theoretically this might also include water transferred across operational boundaries (water exported) which is unmetered and unbilled, but this is unlikely.

Any unauthorized use of water. This may include illegal water use from hydrants (for example for construction purposes), illegal connections, bypasses to consumption meters or meter tampering.

Apparent water losses caused by customer meter inaccuracies.

Apparent water losses caused by data handling errors in the meter reading and billing system.

Physical water losses from a pressurized system up to the point of customer use. This is the annual volume lost through all types of leaks and bursts.

Physical water losses from the utility's storage tanks.

Physical water losses from the utility's service lines between the distribution main (corporation stop) and the point of customer use (stop tap).

Water which does not provide any revenue to the utility.

Water which provides revenue to the utility.

All consumption that is unbilled, but is still authorized by the utility.

All consumption that is billed and authorized by the utility. This may include both metered and unmetered consumption.

The volume of treated water input to that part of the water supply system to which the water balance relates. This can be from your own production facilities or bulk supplies from others.

Includes all types of inaccuracies associated with customer metering as well as data handling errors (meter reading and billing), plus unauthorized consumption (theft or illegal use). Note that over-registration of customer meters leads to under-estimation of Real Losses. Under-registration of customer meters leads to over-estimation of Real Losses.
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GradingAssessment

		

														Score

						Grade		Weight		adjWeight		adjFactor		Grade*Weight		droppedPts		uniqueRank				Needs grade		Has grade		Grade Problem

				Volume from own sources:		3		35.00		35.0		3.5		10.5		24.5		1		Volume from own sources		1		1		0

				Volume from own sources master meter error adjustment:		0		- 0		0.0		0.0		0.0		0.0		13		Master meter error adjustment		0		0		0

				Water imported:		0		- 0		0.0		0.0		0.0		0.0		14		Water imported		0		0		0

				Water imported meter error adjustment:		10		- 0		0.0		0.0		0.0		0.0		15		Master meter error adjustment (Import)		0		1		0

				Water exported:		0		- 0		0.0		0.0		0.0		0.0		16		Water exported		0		0		0

				Water exported meter error adjustment:		10		- 0		0.0		0.0		0.0		0.0		17		Master meter error adjustment (Export)		0		1		0

				Billed metered:		3		8		11.6		1.2		3.5		8.1		2		Billed metered		1		1		0

				Billed unmetered:		0		0		0.0		0.0		0.0		0.0		18		Billed unmetered		0		0		0

				Unbilled metered:		0		0		0.0		0.0		0.0		0.0		19		Unbilled metered		0		0		0

		D		Unbilled unmetered:		5		1		1.4		0.1		0.7		0.7		10		Unbilled unmetered		1		1		0

		D		Unauthorized consumption:		5		4		5.8		0.6		2.9		2.9		6		Unauthorized consumption		1		1		0

				Customer metering inaccuracies:		4		6		8.7		0.9		3.5		5.2		3		Customer metering inaccuracies		1		1		0

				Systematic data handling errors:		5		4		5.8		0.6		2.9		2.9		7		Systematic data handling errors		1		1		0

				Length of mains:		6		1		1.4		0.1		0.9		0.6		11		Length of mains		1		1		0

				Number of active AND inactive service connections:		4		1		1.4		0.1		0.6		0.9		8		Number of active AND inactive service connections		1		1		0

				Average length of customer service line:		4		1		1.4		0.1		0.6		0.9		9		Average length of customer service line		1		1		0

				Average operating pressure:		6		1		1.4		0.1		0.9		0.6		12		Average operating pressure		1		1		0

				Total annual cost of operating water system:		10		6		8.7		0.9		8.7		0.0		20		Total annual cost of operating water system		1		1		0

				Customer retail unit cost (applied to Apparent Losses):		5		6		8.7		0.9		4.3		4.3		4		Customer retail unit cost (applied to Apparent Losses)		1		1		0

				Variable production cost (applied to Real Losses):		6		6		8.7		0.9		5.2		3.5		5		Variable production cost (applied to Real Losses)		1		1		0

								80.00		100		10		45												0

								45

								0.6923076923

						Total Pts for Water Supplied (top 6 items):		35																1		default(s) being used



Unique ranking formula; avoids limitation with Excel RANK() function of duplicate ranks

Grade captured from Reporting Worksheet

If default is used, grading value is set to fixed value regardless of what user enters

Original Weighting suggested by Committee 

Weighting is set to 0 for those parameters where value is allowed to be zero (import / export / billed unmetered)

New weighting is calculated for each item - "rebasing" to 100

Creates "multiplier" for what each point (1-10) is worth

Calculates score (col C x col F) a perfect score will always = 100.

Calcualates where most points were lost to identify top 3 areas for focus

Identifies if grade is required and has been missed

Determined based on if a weight has been calcaulted, as weighting is not calculated if value is zero

This worksheet will be hidden from the user



Dashboard

		

				AWWA Free Water Audit Software:
 Dashboard

												Water Audit Report for:		Hyden-Leslie County Water District  (KY0660204)

												Reporting Year:		2019		1/2019 - 12/2019												Show me the VOLUME of Non-Revenue Water

												Data Validity Score:		45		0												Show me the COST of Non-Revenue Water										2
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Dashboard

		0		4786.4939365		5403.5953		0		3698.2225		114450.2975737



Unbilled metered (valued at Var. Prod. Cost)

Unbilled unmetered (valued at Var. Prod. Cost)

Unauth. consumption

Cust. metering inaccuracies

Syst. data handling errors

Real Losses (valued at Var. Prod. Cost)

Cost $

Total Cost of NRW =$128,339



Grading Matrix

		269.506		0		0
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Water Losses

Authorized Consumption

Water Exported

81.687175

187.818825

0

Volume From Own Sources

Water Imported

Water Exported



Service Connection Diagram

		80.552285		1.13489		3.368825		184.45		0



Real Losses

Apparent Losses

Unbilled Auth. Cons.

Billed Auth. Cons.

Water Exported



Definitions

		85.056		184.45		0



Non Revenue Water

Revenue Water

Water Exported



Loss Control Planning

		

						AWWA Free Water Audit Software: Grading Matrix																														Volume from own sources:

						The grading assigned to each audit component and the corresponding recommended improvements and actions are highlighted in yellow. Audit accuracy is likely to be improved by prioritizing those items shown in red																														Billed metered:

						Grading >>>		n/a		1		2		3		4		5		6		7		8		9		10								Customer metering inaccuracies:

								WATER SUPPLIED

						Volume from own sources:		Select this grading only if the water utility purchases/imports all of its water resources (i.e. has no sources of its own)		Less than 25% of water production sources are metered, remaining sources are estimated.  No regular meter accuracy testing or electronic calibration conducted.		25% - 50% of treated water production sources are metered; other sources estimated.  No regular meter accuracy testing or electronic calibration conducted.		Conditions between 
2 and 4		50% - 75% of treated water production sources are metered, other sources estimated.  Occasional meter accuracy testing or electronic calibration conducted.		Conditions between 
4 and 6		At least 75% of treated water production sources are metered, or at least 90% of the source flow is derived from metered sources.  Meter accuracy testing and/or electronic calibration of related instrumentation is conducted annually.  Less than 25% of tested meters are found outside of +/- 6% accuracy.		Conditions between 
6 and 8		100% of treated water production sources are metered, meter accuracy testing and electronic calibration of related instrumentation is conducted annually, less than 10% of meters are found outside of +/- 6% accuracy		Conditions between 
8 and 10		100% of treated water production sources are metered, meter accuracy testing and electronic calibration of related instrumentation is conducted semi-annually, with less than 10% found outside of +/- 3% accuracy. Procedures are reviewed by a third party knowledgeable in the M36 methodology.						3		1

						Improvements to attain higher data grading for "Volume from own Sources" component:				to qualify for 2:
Organize and launch efforts to collect data for determining volume from own sources		to qualify for 4:
Locate all water production sources on maps and in the field, launch meter accuracy testing for existing meters, begin to install meters on unmetered water production sources and replace any obsolete/defective meters.				to qualify for 6:
Formalize annual meter accuracy testing for all source meters; specify the frequency of testing.  Complete installation of meters on unmetered water production sources and complete replacement of all obsolete/defective meters.				to qualify for 8:
Conduct annual meter accuracy testing and calibration of related instrumentation on all meter installations on a regular basis.  Complete project to install new, or replace defective existing, meters so that entire production meter population is metered.  Repair or replace meters outside of +/- 6% accuracy.				to qualify for 10:
Maintain annual meter accuracy testing and calibration of related instrumentation for all meter installations.  Repair or replace meters outside of +/- 3% accuracy.  Investigate new meter technology; pilot one or more replacements with innovative meters in attempt to further improve meter accuracy.				to maintain 10:
Standardize meter accuracy test frequency to semi-annual, or more frequent, for all meters.  Repair or replace meters outside of +/- 3% accuracy.  Continually investigate/pilot improving metering technology.						3

						Volume from own sources master meter and supply error adjustment:		Select n/a only if the water utility fails to have meters on its sources of supply		Inventory information on meters and paper records of measured volumes exist but are incomplete and/or in a very crude condition; data error cannot be determined		No automatic datalogging of production volumes; daily readings are scribed on paper records without any accountability controls.  Flows are not balanced across the water distribution system: tank/storage elevation changes are not employed in calculating the "Volume from own sources" component and archived flow data is adjusted only when grossly evident data error occurs.		Conditions between 
2 and 4		Production meter data is logged automatically in electronic format and reviewed at least on a monthly basis with necessary corrections implemented.  "Volume from own sources" tabulations include estimate of daily changes in tanks/storage facilities.  Meter data is adjusted when gross data errors occur, or occasional meter testing deems this necessary.		Conditions between 
4 and 6		Hourly production meter data logged automatically & reviewed on at least a weekly basis.  Data is adjusted to correct gross error when meter/instrumentation equipment malfunction is detected; and/or error is confirmed by meter accuracy testing.  Tank/storage facility elevation changes are automatically used in calculating a balanced "Volume from own sources" component, and data gaps in the archived data are corrected on at least a weekly basis.		Conditions between 
6 and 8		Continuous production meter data is logged automatically & reviewed each business day.  Data is adjusted to correct gross error from detected meter/instrumentation equipment malfunction and/or results of meter accuracy testing.  Tank/storage facility elevation changes are automatically used in "Volume from own sources" tabulations and data gaps in the archived data are corrected on a daily basis.		Conditions between 
8 and 10		Computerized system (SCADA or similar) automatically balances flows from all sources and storages; results are reviewed each business day.  Tight accountability controls ensure that all data gaps that occur in the archived flow data are quickly detected and corrected. Regular calibrations between SCADA and sources meters ensures minimal data transfer error.						n/a		0

						Improvements to attain higher data grading for "Master meter and supply error adjustment" component:				to qualify for 2:
Develop a plan to restructure recordkeeping system to capture all flow data; set a procedure to review flow data on a daily  basis to detect input errors.  Obtain more reliable information about existing meters by conducting field inspections of meters and related instrumentation, and obtaining manufacturer literature.		to qualify for 4:
Install automatic datalogging equipment on production meters.  Complete installation of level instrumentation at all tanks/storage facilities and include tank level data in automatic calculation routine in a computerized system.  Construct a computerized listing or spreadsheet to archive input volumes, tank/storage volume changes and import/export flows in order to determine the composite "Water Supplied" volume for the distribution system.  Set a procedure to review this data on a monthly basis to detect gross anomalies and data gaps.				to qualify for 6:
Refine computerized data collection and archive to include hourly production meter data that is reviewed at least on a weekly basis to detect specific data anomalies and gaps.  Use daily net storage change to balance flows in calculating "Water Supplied" volume.   Necessary corrections to data errors are implemented on a weekly basis.				to qualify for 8:
Ensure that all flow data is collected and archived on at least an hourly basis.  All data is reviewed and detected errors corrected each business day.  Tank/storage levels variations are employed in calculating balanced "Water Supplied" component.  Adjust production meter data for gross error and inaccuracy confirmed by testing.				to qualify for 10:
Link all production and tank/storage facility elevation change data to a Supervisory Control & Data Acquisition (SCADA) System, or similar computerized monitoring/control system, and establish automatic flow balancing algorithm and regularly calibrate between SCADA and source meters.  Data is reviewed and corrected each business day.				to maintain 10:
Monitor meter innovations for development of more accurate and less expensive flowmeters.  Continue to replace or repair meters as they perform outside of desired accuracy limits.  Stay abreast of new and more accurate water level instruments to better record tank/storage levels and archive the variations in storage volume.  Keep current with SCADA and data management systems to ensure that archived data is well-managed and error free.						n/a

						Water Imported:		Select n/a if the water utility's supply is exclusively from its own water resources (no bulk purchased/ imported water)		Less than 25% of imported water sources are metered, remaining sources are estimated.  No regular meter accuracy testing.		25% - 50% of imported water sources are metered; other sources estimated.  No regular meter accuracy testing.		Conditions between 
2 and 4		50% - 75% of imported water sources are metered, other sources estimated.  Occasional meter accuracy testing conducted.		Conditions between 
4 and 6		At least 75% of imported water sources are metered, meter accuracy testing and/or electronic calibration of related instrumentation is conducted annually for all meter installations.  Less than 25% of tested meters are found outside of +/- 6% accuracy.		Conditions between 
6 and 8		100% of imported water sources are metered, meter accuracy testing and electronic calibration of related instrumentation is conducted annually, less than 10% of meters are found outside of +/- 6% accuracy		Conditions between 
8 and 10		100% of imported water sources are metered, meter accuracy testing and electronic calibration of related instrumentation is conducted semi-annually for all meter installations, with less than 10% of accuracy tests found outside of +/- 3% accuracy.						n/a		0

						Improvements to attain higher data grading for "Water Imported Volume" component:

(Note: usually the water supplier selling the water - "the Exporter" -  to the utility being audited is responsible to maintain the metering installation measuring the imported volume.  The utility should coordinate carefully with the Exporter to ensure that adequate meter upkeep takes place and an accurate measure of the Water Imported volume is quantified.)				to qualify for 2:
Review bulk water purchase agreements with partner suppliers; confirm requirements for use and maintenance of accurate metering.  Identify needs for new or replacement meters with goal to meter all imported water sources.		To qualify for 4:
Locate all imported water sources on maps and in the field, launch meter accuracy testing for existing meters, begin to install meters on unmetered imported water interconnections and replace obsolete/defective meters.				to qualify for 6:
Formalize annual meter accuracy testing for all imported water meters, planning for both regular meter accuracy testing and calibration of the related instrumentation.  Continue installation of meters on unmetered imported water interconnections and replacement of obsolete/defective meters.				to qualify for 8:
Complete project to install new, or replace defective, meters on all imported water interconnections.  Maintain annual meter accuracy testing for all imported water meters and conduct calibration of related instrumentation at least annually.  Repair or replace meters outside of +/- 6% accuracy.				to qualify for 10:
Conduct meter accuracy testing for all meters on a semi-annual basis, along with calibration of all related instrumentation.  Repair or replace meters outside of +/- 3% accuracy.  Investigate new meter technology; pilot one or more replacements with innovative meters in attempt to improve meter accuracy.				to maintain 10:
Standardize meter accuracy test frequency to semi-annual, or more frequent, for all meters.  Continue to conduct calibration of related instrumentation on a semi-annual basis.  Repair or replace meters outside of +/- 3% accuracy.  Continually investigate/pilot improving metering technology.						n/a

						Water imported master meter and supply error adjustment:		Select n/a if the Imported water supply is unmetered, with Imported water quantities estimated on the billing invoices sent by the Exporter to the purchasing Utility.		Inventory information on imported meters and paper records of measured volumes exist but are incomplete and/or in a very crude condition; data error cannot be determined   Written agreement(s) with water Exporter(s) are missing or written in vague language concerning meter management and testing.		No automatic datalogging of imported supply volumes; daily readings are scribed on paper records without any accountability controls to confirm data accuracy and the absence of errors and data gaps in recorded volumes.  Written agreement requires meter accuracy testing but is vague on the details of how and who conducts the testing.		Conditions between 
2 and 4		Imported supply metered flow data is logged automatically in electronic format and reviewed at least on a monthly basis by the Exporter with necessary corrections implemented.  Meter data is adjusted by the Exporter when gross data errors are detected.  A coherent data trail exists for this process to protect both the selling and the purchasing Utility.  Written agreement exists and clearly states requirements and roles for meter accuracy testing and data management.		Conditions between 
4 and 6		Hourly Imported supply metered data is logged automatically & reviewed on at least a weekly basis by the Exporter.  Data is adjusted to correct gross error when meter/instrumentation equipment malfunction is detected; and to correct for error confirmed by meter accuracy testing.  Any data gaps in the archived data are detected and corrected during the weekly review.  A coherent data trail exists for this process to protect both the selling and the purchasing Utility.		Conditions between 
6 and 8		Continuous Imported supply metered flow data is logged automatically & reviewed each business day by the Importer.  Data is adjusted to correct gross error from detected meter/instrumentation equipment malfunction and/or results of meter accuracy testing.  Any data errors/gaps are detected and corrected on a daily basis.  A data trail exists for the process to protect both the selling and the purchasing Utility.		Conditions between 
8 and 10		Computerized system (SCADA or similar) automatically records data which is reviewed each business day by the Exporter.  Tight accountability controls ensure that all error/data gaps that occur in the archived flow data are quickly detected and corrected.  A reliable data trail exists and contract provisions for meter testing and data management are reviewed by the selling and purchasing Utility at least once every five years.						10		0

						Improvements to attain higher data grading for "Water imported master meter and supply error adjustment" component:				to qualify for 2:
Develop a plan to restructure recordkeeping system to capture all flow data; set a procedure to review flow data on a daily  basis to detect input errors.  Obtain more reliable information about existing meters by conducting field inspections of meters and related instrumentation, and obtaining manufacturer literature.  Review the written agreement between the selling and purchasing Utility.		to qualify for 4:
Install automatic datalogging equipment on Imported supply meters.  Set a procedure to review this data on a monthly basis to detect gross anomalies and data gaps.  Launch discussions with the Exporters to jointly review terms of the written agreements regarding meter accuracy testing and data management; revise the terms as necessary.				to qualify for 6:
Refine computerized data collection and archive to include hourly Imported supply metered flow data that is reviewed at least on a weekly basis to detect specific data anomalies and gaps.  Make necessary corrections to errors/data errors on a weekly basis.				to qualify for 8:
Ensure that all Imported supply metered flow data is collected and archived on at least an hourly basis.  All data is reviewed and errors/data gaps are corrected each business day.				to qualify for 10:
Conduct accountability checks to confirm that all Imported supply metered data is reviewed and corrected each business day by the Exporter.  Results of all meter accuracy tests and data corrections should be available for sharing between the Exporter and the purchasing Utility.  Establish a schedule for a regular review and updating of the contractual language in the written agreement between the selling and the purchasing Utility; at least every five years.				to maintain 10:
Monitor meter innovations for development of more accurate and less expensive flowmeters; work with the Exporter to help identify meter replacement needs.  Keep communication lines with Exporters open and maintain productive relations.  Keep the written agreement current with clear and explicit language that meets the ongoing needs of all parties.						10

						Water Exported:		Select n/a if the water utility sells no bulk water to neighboring water utilities (no exported water sales)		Less than 25% of exported water sources are metered, remaining sources are estimated.  No regular meter accuracy testing.		25% - 50% of exported water sources are metered; other sources estimated.  No regular meter accuracy testing.		Conditions between 
2 and 4		50% - 75% of exported water sources are metered, other sources estimated.  Occasional meter accuracy testing conducted.		Conditions between 
4 and 6		At least 75% of exported water sources are metered, meter accuracy testing and/or electronic calibration conducted annually.  Less than 25% of tested meters are found outside of +/- 6% accuracy.		Conditions between 
6 and 8		100% of exported water sources are metered, meter accuracy testing and electronic calibration of related instrumentation is conducted annually, less than 10% of meters are found outside of +/- 6% accuracy		Conditions between 
8 and 10		100% of exported water sources are metered, meter accuracy testing and electronic calibration of related instrumentation is conducted semi-annually for all meter installations, with less than 10% of accuracy tests found outside of +/- 3% accuracy.						n/a		0

						Improvements to attain higher data grading for "Water Exported Volume" component:

(Note: usually, if the water utility being audited sells (Exports) water to a neighboring purchasing Utility, it is the responsibility of the utility exporting the water to maintain the metering installation measuring the Exported volume.  The utility exporting the water should ensure that adequate meter upkeep takes place and an accurate measure of the Water Exported volume is quantified.)				to qualify for 2:
Review bulk water sales agreements with purchasing utilities; confirm requirements for use & upkeep of accurate metering.  Identify needs to install new, or replace defective meters as needed.		To qualify for 4:
Locate all exported water sources on maps and in field, launch meter accuracy testing for existing meters, begin to install meters on unmetered exported water interconnections and replace obsolete/defective meters				to qualify for 6:
Formalize annual meter accuracy testing for all exported water meters.  Continue installation of meters on unmetered exported water interconnections and replacement of obsolete/defective meters.				to qualify for 8:
Complete project to install new, or replace defective, meters on all exported water interconnections.  Maintain annual meter accuracy testing for all exported water meters.  Repair or replace meters outside of +/- 6% accuracy.				to qualify for 10:
Maintain annual meter accuracy testing for all meters.  Repair or replace meters outside of +/- 3% accuracy.  Investigate new meter technology; pilot one or more replacements with innovative meters in attempt to improve meter accuracy.				to maintain 10:
Standardize meter accuracy test frequency to semi-annual, or more frequent, for all meters.  Repair or replace meters outside of +/- 3% accuracy.  Continually investigate/pilot improving metering technology.						n/a

						Water exported master meter and supply error adjustment:		Select n/a only if the water utility fails to have meters on its exported supply interconnections.		Inventory information on exported meters and paper records of measured volumes exist but are incomplete and/or in a very crude condition; data error cannot be determined   Written agreement(s) with the utility purchasing the water are missing or written in vague language concerning meter management and testing.		No automatic datalogging of exported supply volumes; daily readings are scribed on paper records without any accountability controls to confirm data accuracy and the absence of errors and data gaps in recorded volumes.  Written agreement requires meter accuracy testing but is vague on the details of how and who conducts the testing.		Conditions between 
2 and 4		Exported metered flow data is logged automatically in electronic format and reviewed at least on a monthly basis, with necessary corrections implemented.  Meter data is adjusted by the utility selling (exporting) the water when gross data errors are detected.  A coherent data trail exists for this process to protect both the utility exporting the water and the purchasing Utility.  Written agreement exists and clearly states requirements and roles for meter accuracy testing and data management.		Conditions between 
4 and 6		Hourly exported supply metered data is logged automatically & reviewed on at least a weekly basis by the utility selling the water.  Data is adjusted to correct gross error when meter/instrumentation equipment malfunction is detected; and to correct for error found by meter accuracy testing.  Any data gaps in the archived data are detected and corrected during the weekly review.  A coherent data trail exists for this process to protect both the selling (exporting) utility and the purchasing Utility.		Conditions between 
6 and 8		Continuous exported supply metered flow data is logged automatically & reviewed each business day by the utility selling (exporting) the water.  Data is adjusted to correct gross error from detected meter/instrumentation equipment malfunction and any error confirmed by meter accuracy testing.  Any data errors/gaps are detected and corrected on a daily basis.  A data trail exists for the process to protect both the selling (exporting) Utility and the purchasing Utility.		Conditions between 
8 and 10		Computerized system (SCADA or similar) automatically records data which is reviewed each business day by the utility selling (exporting) the water.  Tight accountability controls ensure that all error/data gaps that occur in the archived flow data are quickly detected and corrected.  A reliable data trail exists and contract provisions for meter testing and data management are reviewed by the selling Utility and purchasing Utility at least once every five years.						10		0

						Improvements to attain higher data grading for "Water exported master meter and supply error adjustment" component:				to qualify for 2:
Develop a plan to restructure recordkeeping system to capture all flow data; set a procedure to review flow data on a daily  basis to detect input errors.  Obtain more reliable information about existing meters by conducting field inspections of meters and related instrumentation, and obtaining manufacturer literature.  Review the written agreement between the utility selling (exporting) the water and the purchasing Utility.		to qualify for 4:
Install automatic datalogging equipment on exported supply meters.  Set a procedure to review this data on a monthly basis to detect gross anomalies and data gaps.  Launch discussions with the purchasing utilities to jointly review terms of the written agreements regarding meter accuracy testing and data management; revise the terms as necessary.				to qualify for 6:
Refine computerized data collection and archive to include hourly exported supply metered flow data that is reviewed at least on a weekly basis to detect specific data anomalies and gaps.  Make necessary corrections to errors/data errors on a weekly basis.				to qualify for 8:
Ensure that all exported metered flow data is collected and archived on at least an hourly basis.  All data is reviewed and errors/data gaps are corrected each business day.				to qualify for 10:
Conduct accountability checks to confirm that all exported metered flow data is reviewed and corrected each business day by the utility selling the water.  Results of all meter accuracy tests and data corrections should be available for sharing between the utility and the purchasing Utility.  Establish a schedule for a regular review and updating of the contractual language in the written agreements with the purchasing utilities; at least every five years.				to maintain 10:
Monitor meter innovations for development of more accurate and less expensive flowmeters; work with the purchasing utilities to help identify meter replacement needs.  Keep communication lines with the purchasing utilities open and maintain productive relations.  Keep the written agreement current with clear and explicit language that meets the ongoing needs of all parties.						10

						AUTHORIZED CONSUMPTION

						Billed metered:		n/a (not applicable). Select n/a only if the entire customer population is not metered and is billed for water service on a flat or fixed rate basis. In such a case the volume entered must be zero.		Less than 50% of customers with volume-based billings from meter readings; flat or fixed rate billing exists for the majority of the customer population		At least 50% of customers with volume-based billing from meter reads; flat rate billing for others.  Manual meter reading is conducted, with less than 50% meter read success rate, remaining accounts' consumption is estimated.  Limited meter records, no regular meter testing or replacement.  Billing data maintained on paper records, with no auditing.		Conditions between 
2 and 4		At least 75% of customers with volume-based, billing from meter reads; flat or fixed rate billing for remaining accounts.  Manual meter reading is conducted with at least 50% meter read success rate; consumption for accounts with failed reads is estimated.  Purchase records verify age of customer meters; only very limited meter accuracy testing is conducted.  Customer meters are replaced only upon complete failure.  Computerized billing records exist, but only sporadic internal auditing conducted.		Conditions between 
4 and 6		At least 90% of customers with volume-based billing from meter reads; consumption for remaining accounts is estimated.  Manual customer meter reading gives at least 80% customer meter reading success rate; consumption for accounts with failed reads is estimated.  Good customer meter records exist, but only limited meter accuracy testing is conducted.  Regular replacement is conducted for the oldest meters.  Computerized billing records exist with annual auditing of summary statistics conducted by utility personnel.		Conditions between 
6 and 8		At least 97% of customers exist with volume-based billing from meter reads.  At least 90% customer meter reading success rate; or at least 80% read success rate with planning and budgeting for trials of Automatic Meter Reading (AMR) or Advanced Metering Infrastructure (AMI) in one or more pilot areas.  Good customer meter records. Regular meter accuracy testing guides replacement of statistically significant number of meters each year.  Routine auditing of computerized billing records for global and detailed statistics occurs annually by utility personnel, and is verified by third party at least once every five years.		Conditions between 
8 and 10		At least 99% of customers exist with volume-based billing from meter reads.  At least 95% customer meter reading success rate; or minimum 80% meter reading success rate, with Automatic Meter Reading (AMR) or Advanced Metering Infrastructure (AMI) trials underway.  Statistically significant customer meter testing and replacement program in place on a continuous basis.  Computerized billing with routine, detailed auditing, including field investigation of representative sample of accounts undertaken annually by utility personnel.  Audit is conducted by third party auditors at least once every three years.						3		1

						Improvements to attain higher data grading for "Billed Metered Consumption" component:		If n/a is selected because the customer meter population is unmetered, consider establishing a new policy to meter the customer population and employ water rates based upon metered volumes.		to qualify for 2:
Conduct investigations or trials of customer meters to select appropriate meter models.  Budget funding for meter installations.  Investigate volume based water rate structures.		to qualify for 4:
Purchase and install meters on unmetered accounts.  Implement policies to improve meter reading success.  Catalog meter information during meter read visits to identify age/model of existing meters.  Test a minimal number of meters for accuracy.  Install computerized billing system.				to qualify for 6:
Purchase and install meters on unmetered accounts.  Eliminate flat fee billing and establish appropriate water rate structure based upon measured consumption.  Continue to achieve verifiable success in removing manual meter reading barriers. Expand meter accuracy testing.  Launch regular meter replacement program.  Launch a program of annual auditing of global billing statistics by utility personnel.				to qualify for 8:
Purchase and install meters on unmetered accounts.  If customer meter reading success rate is less than 97%, assess cost-effectiveness of Automatic Meter Reading (AMR) or Advanced Metering Infrastructure (AMI) system for portion or entire system; or otherwise achieve ongoing improvements in manual meter reading success rate to 97% or higher.  Refine meter accuracy testing program.  Set meter replacement goals based upon accuracy test results.  Implement annual auditing of detailed billing records by utility personnel and implement third party auditing at least once every five years.				to qualify for 10:
Purchase and install meters on unmetered accounts.  Launch Automatic Meter Reading (AMR) or Advanced Metering Infrastructure (AMI) system trials if manual meter reading success rate of at least 99% is not achieved within a five-year program.  Continue meter accuracy testing program.  Conduct planning and budgeting for large scale meter replacement based upon meter life cycle analysis using cumulative flow target.  Continue annual detailed billing data auditing by utility personnel and conduct third party auditing at least once every three years.				to maintain 10:
Continue annual internal billing data auditing, and third party auditing at least every three years.  Continue customer meter accuracy testing to ensure that accurate customer meter readings are obtained and entered as the basis for volume based billing.  Stay abreast of improvements in Automatic Meter Reading (AMR) and Advanced Metering Infrastructure (AMI) and information management.  Plan and budget for justified upgrades in metering, meter reading and billing data management to maintain very high accuracy in customer metering and billing.						3

						Billed unmetered:		Select n/a if it is the policy of the water utility to meter all customer connections and it has been confirmed by detailed auditing that all customers do indeed have a water meter; i.e. no intentionally unmetered accounts exist		Water utility policy does not require customer metering; flat or fixed fee billing is employed.  No data is collected on customer consumption.  The only estimates of customer population consumption available are derived from data estimation methods using average fixture count multiplied by number of connections, or similar approach.		Water utility policy does not require customer metering; flat or fixed fee billing is employed.  Some metered accounts exist in parts of the system (pilot areas or District Metered Areas) with consumption read periodically or recorded on portable dataloggers over one, three, or seven day periods.  Data from these sample meters are used to infer consumption for the total customer population.  Site specific estimation methods are used for unusual buildings/water uses.		Conditions between 
2 and 4		Water utility policy does require metering and volume based billing in general.  However, a liberal amount of exemptions and a lack of clearly written and communicated procedures result in up to 20% of billed accounts believed to be unmetered by exemption; or the water utility is in transition to becoming fully metered, and a large number of customers remain unmetered.  A rough estimate of  the annual consumption for all unmetered accounts is included in the annual water audit, with no inspection of individual unmetered accounts.		Conditions between 
4 and 6		Water utility policy does require metering and volume based billing but established exemptions exist for a portion of accounts such as municipal buildings.  As many as 15% of billed accounts are unmetered due to this exemption or meter installation difficulties.  Only a group estimate of annual consumption for all unmetered accounts is included in the annual water audit, with no inspection of individual unmetered accounts.		Conditions between 
6 and 8		Water utility policy does require metering and volume based billing for all customer accounts.  However, less than 5% of billed accounts remain unmetered because meter  installation is hindered by unusual circumstances.  The goal is to minimize the number of unmetered accounts.  Reliable estimates of consumption are obtained for these unmetered accounts via site specific estimation methods.		Conditions between 
8 and 10		Water utility policy does require metering and volume based billing for all customer accounts.  Less than 2% of billed accounts are unmetered and exist because meter installation is hindered by unusual circumstances.  The goal exists to minimize the number of unmetered accounts to the extent that is economical.  Reliable estimates of consumption are obtained at these accounts via site specific estimation methods.						n/a		0

						Improvements to attain higher data grading for "Billed Unmetered Consumption" component:				to qualify for 2: 
Conduct research and evaluate cost/benefit of a new water utility policy to require metering of the customer population; thereby greatly reducing or eliminating unmetered accounts.  Conduct pilot metering project by installing water meters in small sample of customer accounts and periodically reading the meters or datalogging the water consumption over one, three, or seven day periods.		to qualify for 4: 
Implement a new water utility policy requiring customer metering.  Launch or expand pilot metering study to include several different meter types, which will provide data for economic assessment of full scale metering options.  Assess sites with access difficulties to devise means to obtain water consumption volumes.  Begin customer meter installation.				to qualify for 6:
Refine policy and procedures to improve customer metering participation for all but solidly exempt accounts.  Assign staff resources to review billing records to identify errant unmetered properties.  Specify metering needs and funding requirements to install sufficient meters to significant reduce the number of unmetered accounts				to qualify for 8:
Push to install customer meters on a full scale basis.  Refine metering policy and procedures to ensure that all accounts, including municipal properties, are designated for meters.  Plan special efforts to address "hard-to-access" accounts.  Implement procedures to obtain a reliable consumption estimate for the remaining few unmetered accounts awaiting meter installation.				to qualify for 10:
Continue customer meter installation throughout the service area, with a goal to minimize unmetered accounts.  Sustain the effort to investigate accounts with access difficulties, and devise means to install water meters or otherwise measure water consumption.				to maintain 10: 
Continue to refine estimation methods for unmetered consumption and explore means to establish metering, for as many billed remaining unmetered accounts as is economically feasible.						n/a

						Unbilled metered:		select n/a if all billing-exempt consumption is unmetered.		Billing practices exempt certain accounts, such as municipal buildings, but written policies do not exist; and a reliable count of unbilled metered accounts is unavailable.  Meter upkeep and meter reading on these accounts is rare and not considered a priority.  Due to poor recordkeeping and lack of auditing, water consumption for all such accounts is purely guesstimated.		Billing practices exempt certain accounts, such as municipal buildings, but only scattered, dated written directives exist to justify this practice.  A reliable count of unbilled metered accounts is unavailable.  Sporadic meter replacement and meter reading occurs on an as-needed basis.  The total annual water consumption for all unbilled, metered accounts is estimated based upon approximating the number of accounts and assigning consumption from actively billed accounts of same meter size.		Conditions between 
2 and 4		Dated written procedures permit billing exemption for specific accounts, such as municipal properties, but are unclear regarding certain other types of accounts.  Meter reading is given low priority and is sporadic.   Consumption is quantified from meter readings where available.  The total number of unbilled, unmetered accounts must be estimated along with consumption volumes.		Conditions between 
4 and 6		Written policies regarding billing exemptions exist but adherence in practice is questionable.  Metering and meter reading for municipal buildings is reliable but sporadic for other unbilled metered accounts.  Periodic auditing of such accounts is conducted.  Water consumption is quantified directly from meter readings where available, but the majority of the consumption is estimated.		Conditions between 
6 and 8		Written policy identifies the types of accounts granted a billing exemption.  Customer meter management and meter reading are considered secondary priorities, but meter reading is conducted at least annually to obtain consumption volumes for the annual water audit.  High level auditing of billing records ensures that a reliable census of such accounts exists.		Conditions between 
8 and 10		Clearly written policy identifies the types of accounts given a billing exemption, with emphasis on keeping such accounts to a minimum.  Customer meter management and meter reading for these accounts is given proper priority and is reliably conducted.  Regular auditing confirms this.  Total water consumption for these accounts is taken from reliable readings from accurate meters.						n/a		0

						Improvements to attain higher data grading for "Unbilled Metered Consumption" component:				to qualify for 2:
Reassess the water utility's policy allowing certain accounts to be granted a billing exemption.  Draft an outline of a new written policy for billing exemptions, with clear justification as to why any accounts should be exempt from billing, and with the intention to keep the number of such accounts to a minimum.		to qualify for 4:
Review historic written directives and policy documents allowing certain accounts to be billing-exempt.  Draft an outline of a written policy for billing exemptions, identify criteria that grants an exemption, with a goal of keeping this number of accounts to a minimum.  Consider increasing the priority of reading meters on unbilled accounts at least annually.				to qualify for 6:
Draft a new written policy regarding billing exemptions based upon consensus criteria allowing this occurrence.  Assign resources to audit meter records and billing records to obtain census of unbilled metered accounts.  Gradually include a greater number of these metered accounts to the routes for regular meter reading.				to qualify for 8:
Communicate billing exemption policy throughout the organization and implement procedures that ensure proper account management.  Conduct inspections of accounts confirmed in unbilled metered status and verify that accurate meters exist and are scheduled for routine meter readings.  Gradually increase the number of unbilled metered accounts that are included in regular meter reading routes.				to qualify for 10:
Ensure that meter management (meter accuracy testing, meter replacement) and meter reading activities for unbilled accounts are accorded the same priority as billed accounts.  Establish ongoing annual auditing process to ensure that water consumption is reliably collected and provided to the annual water audit process.				to maintain 10:
Reassess the utility's philosophy in allowing any water uses to go "unbilled".  It is possible to meter and bill all accounts, even if the fee charged for water consumption is discounted or waived.  Metering and billing all accounts ensures that water consumption is tracked and water waste from plumbing leaks is detected and minimized.						n/a

						Unbilled unmetered:				Extent of unbilled, unmetered consumption is unknown due to unclear policies and poor recordkeeping.  Total consumption is quantified based upon a purely subjective estimate.		Clear extent of unbilled, unmetered consumption is unknown, but a number of events are randomly documented each year, confirming existence of such consumption, but without sufficient documentation to quantify an accurate estimate of the annual volume consumed.		Conditions between 
2 and 4		Extent of unbilled, unmetered consumption is partially known, and procedures exist to document certain events such as miscellaneous fire hydrant uses.  Formulae is used to quantify the consumption from such events (time running multiplied by typical flowrate, multiplied by number of  events).		Default value of 1.25% of system input volume is employed		Coherent policies exist for some forms of unbilled, unmetered consumption but others await closer evaluation. Reasonable recordkeeping for the managed uses exists and allows for annual volumes to be quantified by inference, but unsupervised uses are guesstimated.		Conditions between 
6 and 8		Clear policies and good recordkeeping exist for some uses (ex: water used in periodic testing of unmetered fire connections), but other uses (ex: miscellaneous uses of fire hydrants) have limited oversight.  Total consumption is a mix of well quantified use such as from formulae (time running multiplied by typical flow, multiplied by number of events) or temporary meters, and relatively subjective estimates of less regulated use.		Conditions between 
8 and 10		Clear policies exist to identify permitted use of water in unbilled, unmetered fashion, with the intention of minimizing this type of consumption.  Good records document each occurrence and consumption is quantified via formulae (time running multiplied by typical flow, multiplied by number of events) or use of temporary meters.						6		0

						Improvements to attain higher data grading for "Unbilled Unmetered Consumption" component:				to qualify for 5:
Utilize the accepted default value of 1.25% of the volume of water supplied as an expedient means to gain a reasonable quantification of this use.
to qualify for 2:
Establish a policy regarding what water uses should be allowed to remain as unbilled and unmetered.  Consider tracking a small sample of one such use (ex: fire hydrant flushing).		to qualify for 5:
Utilize accepted default value of 1.25% of the volume of water supplied as an expedient means to gain a reasonable quantification of this use.    
to qualify for 4:
Evaluate the documentation of events that have been observed.  Meet with user groups (ex: for fire hydrants - fire departments, contractors to ascertain their need and/or volume requirements for water from fire hydrants).				to qualify for 5:
Utilize accepted default value of 1.25% of the volume of water supplied as an expedient means to gain a reasonable quantification of all such use.  This is particularly appropriate for water utilities who are in the early stages of the water auditing process, and should focus on other components since the volume of unbilled, unmetered consumption is usually a relatively small quantity component, and other larger-quantity components should take priority.		to qualify for 6 or greater:
Finalize policy and begin to conduct field checks to better establish and quantify such usage.  Proceed if top-down audit exists and/or a great volume of such use is suspected.		to qualify for 8:
Assess water utility policy and procedures for various unmetered usages.  For example, ensure that a policy exists and permits are issued for use of fire hydrants by persons outside of the utility.  Create written procedures for use and documentation of fire hydrants by water utility personnel.  Use same approach for other types of unbilled, unmetered water usage.				to qualify for 10:
Refine written procedures to ensure that all uses of unbilled, unmetered water are overseen by a structured permitting process managed by water utility personnel.  Reassess policy to determine if some of these uses have value in being converted to billed and/or metered status.				to maintain 10:
Continue to refine policy and procedures with intention of reducing the number of allowable uses of water in unbilled and unmetered fashion.  Any uses that can feasibly become billed and metered should be converted eventually.						6

						APPARENT LOSSES

						Unauthorized consumption:				Extent of unauthorized consumption is unknown due to unclear policies and poor recordkeeping.  Total unauthorized consumption is guesstimated.		Unauthorized consumption is a known occurrence, but its extent is a mystery.  There are no requirements to document observed events, but periodic field reports capture some of these occurrences.  Total unauthorized consumption is approximated from this limited data.		conditions between 2 and 4		Procedures exist to document some unauthorized consumption such as observed unauthorized fire hydrant openings.  Use formulae to quantify this consumption (time running multiplied typical flowrate, multiplied by number of  events).		Default value of 0.25% of volume of water supplied is employed		Coherent policies exist for some forms of unauthorized consumption (more than simply fire hydrant misuse) but others await closer evaluation. Reasonable surveillance and recordkeeping exist for occurrences that fall under the policy.  Volumes quantified by inference from these records.		Conditions between 
6 and 8		Clear policies and good auditable recordkeeping exist for certain events (ex: tampering with water meters, illegal bypasses of customer meters); but other occurrences have limited oversight.  Total consumption is a combination of volumes from formulae (time x typical flow) and subjective estimates of unconfirmed consumption.		Conditions between 
8 and 10		Clear policies exist to identify all known unauthorized uses of water.  Staff and procedures exist to provide enforcement of policies and detect violations.  Each occurrence is recorded and quantified via formulae (estimated time running multiplied by typical flow) or similar methods.  All records and calculations should exist in a form that can be audited by a third party.						5		0

						Improvements to attain higher data grading for "Unauthorized Consumption" component:				to qualify for 5:
Use accepted default of 0.25% of volume of water supplied.
to qualify for 2:
Review utility policy regarding what water uses are considered unauthorized, and consider tracking a small sample of one such occurrence (ex: unauthorized fire hydrant openings)		to qualify for 5:
Use accepted default of 0.25% of system input volume
to qualify for 4:
Review utility policy regarding what water uses are considered unauthorized, and consider tracking a small sample of one such occurrence (ex: unauthorized fire hydrant openings)				to qualify for 5:
Utilize accepted default value of 0.25% of volume of water supplied as an expedient means to gain a reasonable quantification of all such use.  This is particularly appropriate for water utilities who are in the early stages of the water auditing process.		to qualify for 6 or greater:
Finalize policy updates to clearly identify the types of water consumption that are authorized from those usages that fall outside of this policy and are, therefore, unauthorized.  Begin to conduct regular field checks.  Proceed if the top-down audit already exists and/or a great volume of such use is suspected.		to quality for 8:
Assess water utility policies to ensure that all known occurrences of unauthorized consumption are outlawed, and that appropriate penalties are prescribed.  Create written procedures for detection and documentation of various occurrences of unauthorized consumption as they are uncovered.				to qualify for 10:
Refine written procedures and assign staff to seek out likely occurrences of unauthorized consumption.  Explore new locking devices, monitors and other technologies designed to detect and thwart unauthorized consumption.				to maintain 10:
Continue to refine policy and procedures to eliminate any loopholes that allow or tacitly encourage unauthorized consumption.  Continue to be vigilant in detection, documentation and enforcement efforts.						5

						Customer metering inaccuracies:		select n/a only if the entire customer population is unmetered. In such a case the volume entered must be zero.		Customer meters exist, but with unorganized paper records on meters; no meter accuracy testing or meter replacement program for any size of retail meter.  Metering workflow is driven chaotically with no proactive management.  Loss volume due to aggregate meter inaccuracy is guesstimated.		Poor recordkeeping and meter oversight is recognized by water utility management who has allotted staff and funding resources to organize improved recordkeeping and start meter accuracy testing.  Existing paper records gathered and organized to provide cursory disposition of meter population.  Customer meters are tested for accuracy only upon customer request.		Conditions between 
2 and 4		Reliable recordkeeping exists; meter information is improving as meters are replaced.    Meter accuracy testing is conducted annually for a small number of meters (more than just customer requests, but less than 1% of inventory).  A limited number of the oldest meters are replaced each year.  Inaccuracy volume is largely an estimate, but refined based upon limited testing data.		Conditions between 
4 and 6		A reliable electronic recordkeeping system for meters exists.  The meter population includes a mix of new high performing meters and dated meters with suspect accuracy.  Routine, but limited, meter accuracy testing and meter replacement occur.  Inaccuracy volume is quantified using a mix of reliable and less certain data.		Conditions between 
6 and 8		Ongoing meter replacement and accuracy testing result in highly accurate customer meter population.  Testing is conducted on samples of meters of varying age and accumulated volume of throughput to determine optimum replacement time for various types of meters.		Ongoing meter replacement and accuracy testing result in highly accurate customer meter population.  Statistically significant number of meters are tested in audit year.  This testing is conducted on samples of meters of varying age and accumulated volume of throughput to determine optimum replacement time for these meters.		Good records of all active customer meters exist and include as a minimum: meter number, account number/location, type, size and manufacturer.  Ongoing meter replacement occurs according to a targeted and justified basis.  Regular meter accuracy testing gives a reliable measure of composite inaccuracy volume for the customer meter population.  New metering technology is embraced to keep overall accuracy improving. Procedures are reviewed by a third party knowledgeable in the M36 methodology.						4		1

						Improvements to attain higher data grading for "Customer meter inaccuracy volume" component:		If n/a is selected because the customer meter population is unmetered, consider establishing a new policy to meter the customer population and employ water rates based upon metered volumes.		to qualify for 2:
Gather available meter purchase records.  Conduct testing on a small number of meters believed to be the most inaccurate.  Review staffing needs of the metering group and budget for necessary resources to better organize meter management.		to qualify for 4:
Implement a reliable record keeping system for customer meter histories, preferably using electronic methods typically linked to, or part of, the Customer Billing System or Customer Information System.  Expand meter accuracy testing to a larger group of meters.				to qualify for 6:
Standardize the procedures for meter recordkeeping within an electronic information system.  Accelerate meter accuracy testing and meter replacements guided by testing results.				to qualify for 8:
Expand annual meter accuracy testing to evaluate a statistically significant number of meter makes/models.  Expand meter replacement program to replace statistically significant number of poor performing meters each year.				to qualify for 9:
Continue efforts to manage meter population with reliable recordkeeping.  Test a statistically significant number of meters each year and analyze test results in an ongoing manner to serve as a basis for a target meter replacement strategy based upon accumulated volume throughput.		to qualify for 10:
Continue efforts to manage meter population with reliable recordkeeping, meter testing and replacement.  Evaluate new meter types and install one or more types in 5-10 customer accounts each year in order to pilot improving metering technology.		to maintain 10:
Increase the number of meters tested and replaced as justified by meter accuracy test data.  Continually monitor development of new metering technology and Advanced Metering Infrastructure (AMI) to grasp opportunities for greater accuracy in metering of water flow and management of customer consumption data.						4

						Systematic Data Handling Errors:		Note: all water utilities incur some amount of this error. Even in water utilities with unmetered customer populations and fixed rate billing, errors occur in annual billing tabulations. Enter a positive value for the volume and select a grading.		Policies and procedures for activation of new customer water billing accounts are vague and lack accountability. Billing data is maintained on paper records which are not well organized.  No auditing is conducted to confirm billing data handling efficiency.  An unknown number of customers escape routine billing due to lack of billing process oversight.		Policy and procedures for activation of new customer accounts and oversight of billing records exist but need refinement. Billing data is maintained on paper records or insufficiently capable electronic database.  Only periodic unstructured auditing work is conducted to confirm billing data handling efficiency.  The volume of unbilled water due to billing lapses is a guess.		Conditions between 
2 and 4		Policy and procedures for new account activation and oversight of billing operations exist but needs refinement.  Computerized billing system exists, but is dated or lacks needed functionality.  Periodic, limited internal audits conducted and confirm with approximate accuracy the consumption volumes lost to billing lapses.		Conditions between 
4 and 6		Policy and procedures for new account activation and oversight of billing operations is adequate and reviewed periodically.  Computerized billing system is in use with basic reporting available.  Any effect of billing adjustments on measured consumption volumes is well understood.  Internal checks of billing data error conducted annually.  Reasonably accurate quantification of consumption volume lost to billing lapses is obtained.		Conditions between 
6 and 8		New account activation and billing operations policy and procedures are reviewed at least biannually.  Computerized billing system includes an array of reports to confirm billing data and system functionality.  Checks are conducted routinely to flag and explain zero consumption accounts.  Annual internal checks conducted with third party audit conducted at least once every five years.  Accountability checks flag billing lapses.  Consumption lost to billing lapses is well quantified and reducing year-by-year.		Conditions between 
8 and 10		Sound written policy and procedures exist for new account activation and oversight of customer billing operations.  Robust computerized billing system gives high functionality and reporting capabilities which are utilized, analyzed and the results reported each billing cycle.  Assessment of policy and data handling errors are conducted internally and audited by third party at least once every three years, ensuring consumption lost to billing lapses is minimized and detected as it occurs.						6		0

						Improvements to attain higher data grading for "Systematic Data Handling Error volume" component:				to qualify for 2:
Draft written policy and procedures for activating new water billing accounts and oversight of billing operations.  Investigate and budget for computerized customer billing system.  Conduct initial audit of billing records by flow-charting the basic business processes of the customer account/billing function.		to qualify for 4:
Finalize written policy and procedures for activation of new billing accounts and overall billing operations management.  Implement a computerized customer billing system.  Conduct initial audit of billing records as part of this process.				to qualify for 6:
Refine new account activation and billing operations procedures and ensure consistency with the utility policy regarding billing, and minimize opportunity for missed billings.  Upgrade or replace customer billing system for needed functionality - ensure that billing adjustments don't corrupt the value of consumption volumes.  Procedurize internal annual audit process.				to qualify for 8:
Formalize regular review of new account activation process and general billing practices.  Enhance reporting capability of computerized billing system.  Formalize regular auditing process to reveal scope of data handling error.  Plan for periodic third party audit to occur at least once every five years.				to qualify for 10:
Close policy/procedure  loopholes that allow some customer accounts to go unbilled, or data handling errors to exist.  Ensure that billing system reports are utilized, analyzed and reported every billing cycle.  Ensure that internal and third party audits are conducted at least once every three years.				to maintain 10:
Stay abreast of customer information management developments and innovations.  Monitor developments of Advanced Metering Infrastructure (AMI) and integrate technology to ensure that customer endpoint information is well-monitored and errors/lapses are at an economic minimum.						6

						SYSTEM DATA

						Length of mains:				Poorly assembled and maintained paper as-built records of existing water main installations makes accurate determination of system pipe length impossible.  Length of mains is guesstimated.		Paper records in poor or uncertain condition (no annual tracking of installations & abandonments).  Poor procedures to ensure that new water mains installed by developers are accurately documented.		Conditions between 
2 and 4		Sound written policy and procedures exist for documenting new water main installations, but gaps in management result in a uncertain degree of error in tabulation of mains length.		Conditions between 
4 and 6		Sound written policy and procedures exist for permitting and commissioning new water mains.  Highly accurate paper records with regular field validation; or electronic records and asset management system in good condition.  Includes system backup.		Conditions between 
6 and 8		Sound written policy and procedures exist for permitting and commissioning new water mains.  Electronic recordkeeping such as a Geographical Information System (GIS) and asset management system are used to store and manage data.		Conditions between 
8 and 10		Sound written policy exists for managing water mains extensions and replacements.  Geographic Information System (GIS) data and asset management database agree and random field validation proves truth of databases.  Records of annual field validation should be available for review.						6		0

						Improvements to attain higher data grading for "Length of Water Mains" component:				to qualify for 2:
Assign personnel to inventory current as-built records and compare with customer billing system records and highway plans in order to verify poorly documented pipelines.  Assemble policy documents regarding permitting and documentation of water main installations by the utility and building developers; identify gaps in procedures that result in poor documentation of new water main installations.		to qualify for 4:
Complete inventory of paper records of water main installations for several years prior to audit year.  Review policy and procedures for commissioning and documenting new water main installation.				to qualify for 6:
Finalize updates/improvements to written policy and procedures for permitting/commissioning new main installations.  Confirm inventory of records for five years prior to audit year; correct any errors or omissions.				to qualify for 8:
Launch random field checks of limited number of locations.  Convert to electronic database such as a Geographic Information System (GIS) with backup as justified.  Develop written policy and procedures.				to qualify for 10:
Link Geographic Information System (GIS) and asset management databases, conduct field verification of data.  Record field verification information at least annually.				to maintain 10:
Continue with standardization and random field validation to improve the completeness and accuracy of the system.						6

						Number of active AND inactive service connections:				Vague permitting (of new service connections) policy and poor paper recordkeeping of customer connections/billings result in suspect determination of the number of service connections, which may be 10-15% in error from actual count.		General permitting policy exists but paper records, procedural gaps, and weak oversight result in questionable total for number of connections, which may vary 5-10% of actual count.		Conditions between 
2 and 4		Written account activation policy and procedures exist, but with some gaps in performance and oversight.  Computerized information management system is being brought online to replace dated paper recordkeeping system.  Reasonably accurate tracking of service connection installations & abandonments; but count can be up to 5% in error from actual total.		Conditions between 
4 and 6		Written new account activation and overall billing policies and procedures are adequate and reviewed periodically.  Computerized information management system is in use with annual installations & abandonments totaled.  Very limited field verifications and audits.  Error in count of number of service connections is believed to be no more than 3%.		Conditions between 
6 and 8		Policies and procedures for new account activation and overall billing operations are written, well-structured and reviewed at least biannually.  Well-managed computerized information management system exists and routine, periodic field checks and internal system audits are conducted.  Counts of connections are no more than 2% in error.		Conditions between 
8 and 10		Sound written policy and well managed and audited procedures ensure reliable management of service connection population.  Computerized information management system, Customer Billing System, and Geographic Information System (GIS) information agree; field validation proves truth of databases.  Count of connections recorded as being in error is less than 1% of the entire population.						4		0

						Improvements to attain higher data grading for "Number of Active and Inactive Service Connections" component:		Note: The number of Service Connections does not include fire hydrant leads/lines connecting the hydrant to the water main		to qualify for 2:
Draft new policy and procedures for new account activation and overall billing operations.  Research and collect paper records of installations & abandonments for several years prior to audit year.		to qualify for 4:
Refine policy and procedures for new account activation and overall billing operations.  Research computerized recordkeeping system (Customer Information System or Customer Billing System) to improve documentation format for service connections.				to qualify for 6:
Refine procedures to ensure consistency with new account activation and overall billing policy to establish new service connections or decommission existing connections.  Improve process to include all totals for at least five years prior to audit year.				to qualify for 8:
Formalize regular review of new account activation and overall billing operations policies and procedures.  Launch random field checks of limited number of locations.  Develop reports and auditing mechanisms for computerized information management system.				to qualify for 10:
Close any procedural loopholes that allow installations to go undocumented.  Link computerized information management system with Geographic Information System (GIS) and formalize field inspection and information system auditing processes.  Documentation of new or decommissioned service connections encounters several levels of checks and balances.				to maintain 10:
Continue with standardization and random field validation to improve knowledge of system.						4

						Average length of customer service line:		Note: if customer water meters are located outside of the customer building next to the curb stop or boundary separating utility/customer responsibility, then the auditor should answer "Yes" to the question on the Reporting Worksheet asking about this.  If the answer is Yes, the grading description listed under the Grading of 10(a) will be followed, with a value of zero automatically entered at a Grading of 10.  See the Service Connection Diagram worksheet for a visual presentation of this distance.		Gradings 1-9 apply if customer properties are unmetered, if customer meters exist and are located inside the customer building premises, or if the water utility owns and is responsible for the entire service connection piping from the water main to the customer building.  In any of these cases the average distance between the curb stop or boundary separating utility/customer responsibility for service connection piping, and the typical first point of use (ex: faucet) or the customer meter must be quantified.  Gradings of 1-9 are used to grade the validity of the means to quantify this value. (See the "Service Connection Diagram" worksheet)																		Either of two conditions can be met for a grading of 10:
a) Customer water meters exist outside of customer buildings next to the curb stop or boundary separating utility/customer responsibility for service connection piping.  If so, answer "Yes" to the question on the Reporting Working asking about this condition.  A value of zero and a Grading of 10 are automatically entered in the Reporting Worksheet .
b). Meters exist inside customer buildings, or properties are unmetered.  In either case, answer "No" to the Reporting Worksheet question on meter location, and enter a distance determined by the auditor.   For a Grading of 10 this value must be a very reliable number from a Geographic Information System (GIS) and confirmed by a statistically valid number of field checks.						4		0

										Vague policy exists to define the delineation of water utility ownership and customer ownership of the service connection piping.  Curb stops are perceived as the breakpoint but these have not been well-maintained or documented.  Most are buried or obscured.  Their location varies widely from site-to-site, and estimating this distance is arbitrary due to the unknown location of many curb stops.		Policy requires that the curb stop serves as the delineation point between water utility ownership and customer ownership of the service connection piping.  The piping from the water main to the curb stop is the property of the water utility; and the piping from the curb stop to the customer building is owned by the customer.  Curb stop locations are not well documented and the average distance is based upon a limited number of locations measured in the field.		Conditions between 
2 and 4		Good policy requires that the curb stop serves as the delineation point between water utility ownership and customer ownership of the service connection piping.  Curb stops are generally installed as needed and are reasonably documented.  Their location varies widely from site-to-site, and an estimate of this distance is hindered by the availability of paper records of limited accuracy.		Conditions between 
4 and 6		Clear written policy exists to define utility/customer responsibility for service connection piping.  Accurate, well-maintained paper or basic electronic recordkeeping system exists.  Periodic field checks confirm piping lengths for a sample of customer properties.		Conditions between 
6 and 8		Clearly worded policy standardizes the location of curb stops and meters, which are inspected upon installation.  Accurate and well maintained electronic records exist with periodic field checks to confirm locations of service lines, curb stops and customer meter pits.  An accurate number of customer properties from the customer billing system allows for reliable averaging of this length.		Conditions between 
8 and 10								4		0

						Improvements to attain higher data grading for "Average Length of Customer Service Line" component:				to qualify for 2:
Research and collect paper records of service line installations.  Inspect several sites in the field using pipe locators to locate curb stops.  Obtain the length of this small sample of connections in this manner.		to qualify for 4:
Formalize and communicate policy delineating utility/customer responsibilities for service connection piping.  Assess accuracy of paper records by field inspection of a small sample of service connections using pipe locators as needed.  Research the potential migration to a computerized information management system to store service connection data.				to qualify for 6:
Establish coherent procedures to ensure that policy for curb stop, meter installation and documentation is followed.  Gain consensus within the water utility for the establishment of a computerized information management system.				to qualify for 8:
Implement an electronic means of recordkeeping, typically via a customer information system, customer billing system, or Geographic Information System (GIS).  Standardize the process to conduct field checks of a limited number of locations.				to qualify for 10:
Link customer information management system and Geographic Information System (GIS), standardize process for field verification of data.				to maintain 10:
Continue with standardization and random field validation to improve knowledge of service connection configurations and customer meter locations.						4

						Average operating pressure:				Available records are poorly assembled and maintained paper records of supply pump characteristics and water distribution system operating conditions.  Average pressure is guesstimated based upon this information and ground elevations from crude topographical maps.  Widely varying distribution system pressures due to undulating terrain, high system head loss and weak/erratic pressure controls further compromise the validity of the average pressure calculation.		Limited telemetry monitoring of scattered pumping station and water storage tank sites provides some static pressure data, which is recorded in handwritten logbooks.  Pressure data is gathered at individual sites only when low pressure complaints arise.  Average pressure is determined by averaging relatively crude data, and is affected by significant variation in ground elevations, system head loss and gaps in pressure controls in the distribution system.		Conditions between 
2 and 4		Effective pressure controls separate different pressure zones; moderate pressure variation across the system, occasional open boundary valves are discovered that breech pressure zones.  Basic telemetry monitoring of the distribution system logs pressure data electronically.  Pressure data gathered by gauges or dataloggers at fire hydrants or buildings when low pressure complaints arise, and during fire flow tests and system flushing.  Reliable topographical data exists.  Average pressure is calculated using this mix of data.		Conditions between 
4 and 6		Reliable pressure controls separate distinct pressure zones; only very occasional open boundary valves are encountered that breech pressure zones.  Well-covered telemetry monitoring of the distribution system (not just pumping at source treatment plants or wells) logs extensive pressure data electronically.  Pressure gathered by gauges/dataloggers at fire hydrants and buildings when low pressure complaints arise, and during fire flow tests and system flushing.  Average pressure is determined by using this mix of reliable data.		Conditions between 
6 and 8		Well-managed, discrete pressure zones exist with generally predictable pressure fluctuations.  A current full-scale SCADA System or similar realtime monitoring system exists to monitor the water distribution system and collect data, including real time pressure readings at representative sites across the system.  The average system pressure is determined from reliable monitoring system data.		Conditions between 
8 and 10		Well-managed pressure districts/zones, SCADA System and hydraulic model exist to give very precise pressure data across the water distribution system.  Average system pressure is reliably calculated from extensive, reliable, and cross-checked data.  Calculations are reported on an annual basis as a minimum.						6		0

						Improvements to attain higher data grading for "Average Operating Pressure" component:				to qualify for 2:
Employ pressure gauging and/or datalogging equipment to obtain pressure measurements from fire hydrants.  Locate accurate topographical maps of service area in order to confirm ground elevations.  Research pump data sheets to find pump pressure/flow characteristics		to qualify for 4:  
Formalize a procedure to use pressure gauging/datalogging equipment to gather pressure data during various system events such as low pressure complaints, or operational testing. Gather pump pressure and flow data at different flow regimes.  Identify faulty pressure controls (pressure reducing valves, altitude valves, partially open boundary valves) and plan to properly configure pressure zones.  Make all pressure data from these efforts available to generate system-wide average pressure.				to qualify for 6:  
Expand the use of pressure gauging/datalogging equipment to gather scattered pressure data at a representative set of sites, based upon pressure zones or areas.  Utilize pump pressure and flow data to determine supply head entering each pressure zone or district.  Correct any faulty pressure controls (pressure reducing valves, altitude valves, partially open boundary valves) to ensure properly configured pressure zones.  Use expanded pressure dataset from these activities to generate system-wide average pressure.				to qualify for 8:  
Install a Supervisory Control and Data Acquisition (SCADA) System, or similar realtime monitoring system, to monitor system parameters and control operations.  Set regular calibration schedule for instrumentation to insure data accuracy.  Obtain accurate topographical data and utilize pressure data gathered from field surveys to provide extensive, reliable data for pressure averaging.				to qualify for 10:  
Annually, obtain a system-wide average pressure value from the hydraulic model of the distribution system that has been calibrated via field measurements in the water distribution system and confirmed in comparisons with SCADA System data.				to maintain 10:  
Continue to refine the hydraulic model of the distribution system and consider linking it with SCADA System for real-time pressure data calibration, and averaging.						6

						COST DATA

						Total annual cost of operating water system:				Incomplete paper records and lack of financial accounting documentation on many operating functions makes calculation of water system operating costs a pure guesstimate		Reasonably maintained, but incomplete, paper or electronic accounting provides data to estimate the major portion of water system operating costs.		Conditions between 
2 and 4		Electronic, industry-standard cost accounting system in place.  However, gaps in data are known to exist, periodic internal reviews are conducted but not a structured financial audit.		Conditions between 
4 and 6		Reliable electronic, industry-standard cost accounting system in place, with all pertinent water system operating costs tracked.  Data audited periodically by utility personnel, but not a Certified Public Accountant (CPA).		Conditions between 
6 and 8		Reliable electronic, industry-standard cost accounting system in place, with all pertinent water system operating costs tracked.  Data audited at least annually by utility personnel, and at least once every three years by third-party CPA.		Conditions between 
8 and 10		Reliable electronic, industry-standard cost accounting system in place, with all pertinent water system operating costs tracked.  Data audited annually by utility personnel and annually also by third-party CPA.						10		0

						Improvements to attain higher data grading for "Total Annual Cost of Operating the Water System" component:				to qualify for 2:
Gather available records, institute new financial accounting procedures to regularly collect and audit basic cost data of most important operations functions.		to qualify for 4:
Implement an electronic cost accounting system, structured according to accounting standards for water utilities				to qualify for 6:
Establish process for periodic internal audit of water system operating costs; identify cost data gaps and institute procedures for tracking these outstanding costs.				to qualify for 8:
Standardize the process to conduct routine financial audit on an annual basis.  Arrange for CPA audit of financial records at least once every three years.				to qualify for 10:
Standardize the process to conduct a third-party financial audit by a CPA on an annual basis.				to maintain 10:
Maintain program, stay abreast of expenses subject to erratic cost changes and long-term cost trend, and budget/track costs proactively						10

						Customer retail unit cost (applied to Apparent Losses):		Customer population unmetered, and/or only a fixed fee is charged for consumption.		Antiquated, cumbersome water rate structure is used, with periodic historic amendments that were poorly documented and implemented; resulting in classes of customers being billed inconsistent charges.  The actual composite billing rate likely differs significantly from the published water rate structure, but a lack of auditing leaves the degree of error indeterminate.		Dated, cumbersome water rate structure, not always employed consistently in actual billing operations.  The actual composite billing rate is known to differ from the published water rate structure, and a reasonably accurate estimate of the degree of error is determined, allowing a composite billing rate to be quantified.		Conditions between 
2 and 4		Straight-forward water rate structure in use, but not updated in several years.  Billing operations reliably employ the rate structure.  The composite billing rate is derived from a single customer class such as residential customer accounts, neglecting the effect of different rates from varying customer classes.		Conditions between
4 and 6		Clearly written, up-to-date water rate structure is in force and is applied reliably in billing operations.  Composite customer rate is determined using a weighted average residential rate using volumes of water in each rate block.		Conditions between 
6 and 8		Effective water rate structure is in force and is applied reliably in billing operations.  Composite customer rate is determined using a weighted average composite consumption rate, which includes residential, commercial, industrial, institutional (CII), and any other distinct customer classes within the water rate structure.		Conditions between 
8 and 10		Current, effective water rate structure is in force and applied reliably in billing operations.  The rate structure and calculations of composite rate - which includes residential, commercial, industrial, institutional (CII), and other distinct customer classes - are reviewed by a third party knowledgeable in the M36 methodology at least once every five years.						5		0

						Improvements to attain higher data grading for "Customer Retail Unit Cost" component:				to qualify for 2:
Formalize the process to implement water rates, including a secure documentation procedure.  Create a current, formal water rate document and gain approval from all stakeholders.		to qualify for 4:
Review the water rate structure and update/formalize as needed.  Assess billing operations to ensure that actual billing operations incorporate the established water rate structure.				to qualify for 6:
Evaluate volume of water used in each usage block by residential users.  Multiply volumes by full rate structure.		Launch effort to fully meter the customer population and charge rates based upon water volumes		to qualify for 8:
Evaluate volume of water used in each usage block by all classifications of users.  Multiply volumes by full rate structure.				to qualify for 10:
Conduct a periodic third-party audit of water used in each usage block by all classifications of users.  Multiply volumes by full rate structure.				to maintain 10:
Keep water rate structure current in addressing the water utility's revenue needs.  Update the calculation of the customer unit rate as new rate components, customer classes, or other components are modified.						5

						Variable production cost (applied to Real Losses):		Note: if the water utility purchases/imports its entire water supply, then enter the unit purchase cost of the bulk water supply in the Reporting Worksheet with a grading of 10		Incomplete paper records and lack of documentation on primary operating functions (electric power and treatment costs most importantly) makes calculation of variable production costs a pure guesstimate		Reasonably maintained, but incomplete, paper or electronic accounting provides data to roughly estimate the basic operations costs (pumping power costs and treatment costs) and calculate a unit variable production cost.		Conditions between 
2 and 4		Electronic, industry-standard cost accounting system in place.  Electric power and treatment costs are reliably tracked and allow accurate weighted calculation of unit variable production costs based on these two inputs and water imported purchase costs (if applicable). All costs are audited internally on a periodic basis.		Conditions between 
4 and 6		Reliable electronic, industry-standard cost accounting system in place, with all pertinent water system operating costs tracked.  Pertinent additional costs beyond power, treatment and water imported purchase costs (if applicable) such as liability, residuals management, wear and tear on equipment, impending expansion of supply, are included in the unit variable production cost, as applicable.  The data is audited at least annually by utility personnel.		Conditions between 
6 and 8		Reliable electronic, industry-standard cost accounting system in place, with all pertinent primary and secondary variable production and water imported purchase  (if applicable) costs tracked.  The data is audited at least annually by utility personnel, and at least once every three years by a third-party knowledgeable in the M36 methodology.		Conditions between 
8 and 10		Either of two conditions can be met to obtain a grading of 10:
1) Third party CPA audit of all pertinent primary and secondary variable production and water imported purchase (if applicable) costs on an annual basis.
or:
2) Water supply is entirely purchased as bulk imported water, and unit purchase cost serves as the variable production cost.						6		0

						Improvements to attain higher data grading for "Variable Production Cost" component:				to qualify for 2:
Gather available records, institute new procedures to regularly collect and audit basic cost data and most important operations functions.		to qualify for 4:
Implement an electronic cost accounting system, structured according to accounting standards for water utilities				to qualify for 6:
Formalize process for regular internal audits of production costs.  Assess whether additional costs (liability, residuals management, equipment wear, impending infrastructure expansion) should be included to calculate a more representative variable production cost.				to qualify for 8:
Formalize the accounting process to include direct cost components (power, treatment) as well as indirect cost components (liability, residuals management, etc.)  Arrange to conduct audits by a knowledgeable third-party at least once every three years.				to qualify for 10:
Standardize the process to conduct a third-party financial audit by a CPA on an annual basis.				to maintain 10:
Maintain program, stay abreast of expenses subject to erratic cost changes and budget/track costs proactively						6
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Average Length of Customer Service Line

The three figures shown on this worksheet display the assignment of the Average Length of Customer Service Line, Lp, for the three most common piping configurations.

Figure 1 shows the configuration of the water meter outside of the customer building next to the curb stop valve.  In this configuration Lp = 0 since the distance between the curb stop and the customer metering point is essentially zero.

Figure 2 shows the configuration of the customer water meter located inside the customer building, where Lp is the distance from the curb stop to the water meter.

Figure 3 shows the configuration of an unmetered customer building , where Lp is the distance from the curb stop to the first point of customer water consumption, or, more simply, the building line.

In any water system the Lp will vary notably in a community of different structures, therefore the average Lp value is used and this should be approximated or calculated if a sample of service line measurements has been gathered.
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Figure 3

American Water Works Association.
Copyright © 2014, All Rights Reserved.

WAS v5.0

Click for more information



Ex. Audit 2 (Megalitres)

		

				AWWA Free Water Audit Software:
 Definitions

						Item Name		Description

						Apparent 
Losses		= unauthorized consumption + customer metering inaccuracies + systematic data handling errors

Apparent Losses include all types of inaccuracies associated with customer metering (worn meters as well as improperly sized meters or wrong type of meter for the water usage profile) as well as systematic data handling errors (meter reading, billing, archiving and reporting), plus unauthorized consumption (theft or illegal use).
NOTE: Over-estimation of Apparent Losses results in under-estimation of Real Losses.  Under-estimation of Apparent Losses results in over-estimation of Real Losses.

						AUTHORIZED CONSUMPTION		= billed water exported + billed metered + billed unmetered + unbilled metered + unbilled unmetered consumption

The volume of metered and/or unmetered water taken by registered customers, the water utility's own uses, and uses of others who are implicitly or explicitly authorized to do so by the water utility; for residential, commercial, industrial and public-minded purposes.

Typical retail customers' consumption is tabulated usually from established customer accounts as billed metered consumption, or - for unmetered customers - billed unmetered consumption.  These types of consumption, along with billed water exported, provide revenue potential for the water utility.  Be certain to tabulate the water exported volume as a separate component and do not "double-count" it by including in the billed metered consumption component as well as the water exported component.  
 
Unbilled authorized consumption occurs typically in non-account uses, including water for fire fighting and training, flushing of water mains and sewers, street cleaning, watering of municipal gardens, public fountains, or similar public-minded uses.  Occasionally these uses may be metered and billed (or charged a flat fee), but usually they are unmetered and unbilled.  In the latter case, the water auditor may use a default value to estimate this quantity, or implement procedures for the reliable quantification of these uses.  This starts with documenting usage events as they occur and estimating the amount of water used in each event.   (See Unbilled unmetered consumption)

						Average length of customer service line		This is the average length of customer service line, Lp, that is owned and maintained by the customer; from the point of ownership transfer to the customer water meter, or building line (if unmetered).  The quantity is one of the data inputs for the calculation of Unavoidable Annual Real Losses (UARL), which serves as the denominator of the performance indicator: Infrastructure Leakage Index (ILI).  The value of Lp is multiplied by the number of customer service connections to obtain a total length of customer owned piping in the system.  The purpose of this parameter is to account for the unmetered service line infrastructure that is the responsibility of the customer for arranging repairs of leaks that occur on their lines.  In many cases leak repairs arranged by customers take longer to be executed than leak repairs arranged by the water utility on utility-maintained piping.  Leaks run longer - and lose more water - on customer-owned service piping, than utility owned piping. 

If the customer water meter exists near the ownership transfer point (usually the curb stop located between the water main and the customer premises) this distance is zero because the meter and transfer point are the same.  This is the often encountered configuration of customer water meters located in an underground meter box or "pit" outside of the customer's building.  The Free Water Audit Software asks a "Yes/No" question about the meter at this location.  If the auditor selects "Yes" then this distance is set to zero and the data grading score for this component is set to 10.

If water meters are typically located inside the customer premise/building, or properties are unmetered, it is up to the water auditor to estimate a system-wide average Lp length based upon the various customer land parcel sizes and building locations in the service area.  Lp will be a shorter length in areas of high density housing, and a longer length in areas of low density housing and varied commercial and industrial buildings.  General parcel demographics should be employed to obtain a composite average Lp length for the entire system.        

Refer to the "Service Connection Diagram" worksheet for a depiction of the service line/metering configurations that typically exist in water utilities.  This worksheet gives guidance on the determination of the Average Length, Lp, for each configuration.

						Average operating pressure		This is the average pressure in the distribution system that is the subject of the water audit.  Many water utilities have a calibrated hydraulic model of their water distribution system.  For these utilities, the hydraulic model can be utilized to obtain a very accurate quantity of average pressure.  In the absence of a hydraulic model, the average pressure may be approximated by obtaining readings of static water pressure from a representative sample of fire hydrants or other system access points evenly located across the system.  A weighted average of the pressure can be assembled; but be sure to take into account the elevation of the fire hydrants, which typically exist several feet higher than the level of buried water pipelines.  If the water utility is compiling the water audit for the first time, the average pressure can be approximated, but with a low data grading.  In subsequent years of auditing, effort should be made to improve the accuracy of the average pressure quantity.  This will then qualify the value for a higher data grading.

						Billed Authorized Consumption		All consumption that is billed and authorized by the utility. This may include both metered and unmetered consumption. See "Authorized Consumption" for more information.

						Billed metered consumption		All metered consumption which is billed to retail customers, including all groups of customers such as domestic, commercial, industrial or institutional.  It does NOT include water supplied to neighboring utilities (water exported) which is metered and billed.  Be sure to subtract any consumption for exported water sales that may be included in these billing roles.  Water supplied as exports to neighboring water utilities should be included only in the Water Exported component.  The metered consumption data can be taken directly from billing records for the water audit period.  The accuracy of yearly metered consumption data can be refined by including an adjustment to account for customer meter reading lag time since not all customer meters are read on the same day of the meter reading period.  However additional analysis is necessary to determine the lag time adjustment value, which may or may not be significant.

						Billed unmetered consumption		All billed consumption which is calculated based on estimates or norms from water usage sites that have been determined by utility policy to be left unmetered.  This is typically a very small component in systems that maintain a policy to meter their customer population.  However, this quantity can be the key consumption component in utilities that have not adopted a universal metering policy.   This component should NOT include any water that is supplied to neighboring utilities (water exported) which is unmetered but billed.  Water supplied as exports to neighboring water utilities should be included only in the Water Exported component.

						Customer metering inaccuracies		Apparent water losses caused by the collective under-registration of customer water meters. Many customer water meters gradually wear as large cumulative volumes of water are passed through them over time.  This causes the meters to under-register the flow of water.  This occurrence is common with smaller residential meters of sizes 5/8-inch and 3/4 inch after they have registered very large cumulative volumes of water, which generally occurs only after periods of years.  For meters sized 1-inch and larger - typical of multi-unit residential, commercial and industrial accounts - meter under-registration can occur from wear or from the improper application of the meter; i.e. installing the wrong type of meter or the wrong size of meter, for the flow pattern (profile) of the consumer.  For instance, many larger meters have reduced accuracy at low flows.  If an oversized meter is installed, most of the time the routine flow will occur in the low flow range of the meter, and a significant portion of it may not be registered.  It is important to properly select and install all meters, but particularly large customer meters, size 1-inch and larger.  

The auditor has two options for entering data for this component of the audit. The auditor can enter a percentage under-registration (typically an estimated value), this will apply the selected percentage to the two categories of metered consumption to determine the volume of water not recorded due to customer meter inaccuracy.  Note that this percentage is a composite average inaccuracy for all customer meters in the entire meter population.  The percentage will be multiplied by the sum of the volumes in the Billed Metered and Unbilled Metered components.  Alternatively, if the auditor has substantial data from meter testing activities, he or she can calculate their own loss volumes, and this volume may be entered directly.

Note that a value of zero will be accepted but an alert will appear asking if the customer population is unmetered.  Since all metered systems have some degree of inaccuracy, a positive value should be entered.  A value of zero in this component is valid only if the water utility does not meter its customer population.

						Customer retail unit cost		The Customer Retail Unit Cost represents the charge that customers pay for water service.  This unit cost is applied routinely to the components of Apparent Loss, since these losses represent water reaching customers but not (fully) paid for.  Since most water utilities have a rate structure that includes a variety of different costs based upon class of customer, a weighted average of individual costs and number of customer accounts in each class can be calculated to determine a single composite cost that should be entered into this cell. Finally, the weighted average cost should also include additional charges for sewer, storm water or biosolids processing, but only if these charges are based upon the volume of potable water consumed.

For water utilities in regions with limited water resources and a questionable ability to meet the drinking water demands in the future, the Customer Retail Unit Cost might also be applied to value the Real Losses; instead of applying the Variable Production Cost to Real Losses.  In this way, it is assumed that every unit volume of leakage reduced by leakage management activities will be sold to a customer.

Note: the Free Water Audit Software allows the user to select the units that are charged to customers (either $/1,000 gallons, $/hundred cubic feet, or $/1,000 litres) and automatically converts these units to the units that appear in the "WATER SUPPLIED" box.  The monetary units are United States dollars, $.

						Infrastructure Leakage Index (ILI)		The ratio of the Current Annual Real Losses (Real Losses) to the Unavoidable Annual Real Losses (UARL).  The ILI is a highly effective performance indicator for comparing (benchmarking) the performance of utilities in operational management of real losses.

						Length of mains		Length of all pipelines (except service connections) in the system starting from the point of system input metering (for example at the outlet of the treatment plant).  It is also recommended to include in this measure the total length of fire hydrant lead pipe.  Hydrant lead pipe is the pipe branching from the water main to the fire hydrant.  Fire hydrant leads are typically of a sufficiently large size that is more representative of a pipeline than a service connection.  The average length of hydrant leads across the entire system can be assumed if not known, and multiplied by the number of fire hydrants in the system, which can also be assumed if not known.  This value can then be added to the total pipeline length.  Total length of mains can therefore be calculated as:

Length of Mains, miles = (total pipeline length, miles) + [ {(average fire hydrant lead length, ft) x (number of fire hydrants)} / 5,280 ft/mile ] 
                                                                                                              or
Length of Mains, kilometres = (total pipeline length, kilometres) + [ {(average fire hydrant lead length, metres) x (number of fire hydrants)} / 1,000 metres/kilometre ]

						NON-REVENUE WATER		= Apparent Losses + Real Losses + Unbilled Metered Consumption + Unbilled Unmetered Consumption.  This is water which does not provide revenue potential to the utility.

						Number of active AND inactive service connections		Number of customer service connections, extending from the water main to supply water to a customer. Please note that this includes the actual number of distinct piping connections, including fire connections, whether active or inactive. This may differ substantially from the number of customers (or number of accounts).  Note: this number does not include the pipeline leads to fire hydrants - the total length of piping supplying fire hydrants should be included in the "Length of mains" parameter.

						Real Losses		Physical water losses from the pressurized system (water mains and customer service connections) and the utility’s storage tanks, up to the point of customer consumption. In metered systems this is the customer meter, in unmetered situations this is the first point of consumption (stop tap/tap) within the property.  The annual volume lost through all types of leaks, breaks and overflows depends on frequencies, flow rates, and average duration of individual leaks, breaks and overflows.

						Revenue Water		Those components of System Input Volume that are billed and have the potential to produce revenue.

						Service Connection Density		=number of customer service connections / length of mains

						Systematic data handling errors		Apparent losses caused by accounting omissions, errant computer programming, gaps in policy, procedure, and permitting/activation of new accounts; and any type of data lapse that results in under-stated customer water consumption in summary billing reports.

Systematic Data Handling Errors result in a direct loss of revenue potential.  Water utilities can find "lost" revenue by keying on this component.

Utilities typically measure water consumption registered by water meters at customer premises.  The meter should be read routinely (ex: monthly) and the data transferred to the Customer Billing System, which generates and sends a bill to the customer.  Data Transfer Errors result in the consumption value being less than the actual consumption, creating an apparent loss.  Such error might occur from illegible and mis-recorded hand-written readings compiled by meter readers, inputting an incorrect meter register unit conversion factor in the automatic meter reading equipment, or a variety of similar errors.

Apparent losses also occur from Data Analysis Errors in the archival and data reporting processes of the Customer Billing System.  Inaccurate estimates used for accounts that fail to produce a meter reading are a common source of error.  Billing adjustments may award customers a rightful monetary credit, but do so by creating a negative value of consumption, thus under-stating the actual consumption.  Account activation lapses may allow new buildings to use water for months without meter readings and billing.  Poor permitting and construction inspection practices can result in a new building lacking a billing account, a water meter and meter reading; i.e., the customer is unknown to the utility's billing system.

Close auditing of the permitting, metering, meter reading, billing and reporting processes of the water consumption data trail can uncover data management gaps that create volumes of systematic data handling error.  Utilities should routinely analyze customer billing records to detect data anomalies and quantify these losses.  For example, a billing account that registers zero consumption for two or more billing cycles should be checked to explain why usage has seemingly halted.  Given the revenue loss impacts of these losses, water utilities are well-justified in providing continuous oversight and timely correction of data transfer errors & data handling errors.

If the water auditor has not yet gathered detailed data or assessment of systematic data handling error, it is recommended that the auditor apply the default value of 0.25% of the Billed Authorized Consumption volume.  However, if the auditor has investigated the billing system and its controls, and has well validated data that indicates the volume from systematic data handling error is substantially higher or lower than that generated by the default value, then the auditor should enter a quantity that was derived from the utility investigations and select an appropriate grading.  Note: negative values are not allowed for this audit component. If the auditor enters zero for this component then a grading of 1 will be automatically assigned.

						Total annual cost of operating the water system		These costs include those for operations, maintenance and any annually incurred costs for long-term upkeep of the drinking water supply and distribution system.  It should include the costs of day-to-day upkeep and long-term financing such as repayment of capital bonds for infrastructure expansion or improvement.  Typical costs include employee salaries and benefits, materials, equipment, insurance, fees, administrative costs and all other costs that exist to sustain the drinking water supply.  Depending upon water utility accounting procedures or regulatory agency requirements, it may be appropriate to include depreciation in the total of this cost.   This cost should not include any costs to operate wastewater, biosolids or other systems outside of drinking water.

						Unauthorized consumption		Includes water illegally withdrawn from fire hydrants, illegal connections, bypasses to customer consumption meters, or tampering with metering or meter reading equipment; as well as any other ways to receive water while thwarting the water utility's ability to collect revenue for the water.  Unauthorized consumption results in uncaptured revenue and creates an error that understates customer consumption.  In most water utilities this volume is low and, if the water auditor has not yet gathered detailed data for these loss occurrences, it is recommended that the auditor apply a default value of 0.25% of the volume of water supplied.  However, if the auditor has investigated unauthorized occurrences, and has well validated data that indicates the volume from unauthorized consumption is substantially higher or lower than that generated by the default value, then the auditor should enter a quantity that was derived from the utility investigations.  Note that a value of zero will not be accepted since all water utilities have some volume of unauthorized consumption occurring in their system.

Note: if the auditor selects the default value for unauthorized consumption, a data grading of 5 is automatically assigned, but not displayed on the Reporting Worksheet.

						Unavoidable Annual Real Losses (UARL)		UARL (gallons/day)=(5.41Lm + 0.15Nc + 7.5Lc) xP,          
                     or
UARL (litres/day)=(18.0Lm + 0.8Nc + 25.0Lc) xP

where:
Lm = length of mains (miles or kilometres)                                        
Nc = number of customer service connections
Lp = the average distance of customer service connection piping (feet or metres)
        (see the Worksheet "Service Connection Diagram" for guidance on deterring the value of Lp)                                         
Lc = total length of customer service connection piping (miles or km) 
     Lc = Nc  X  Lp (miles or kilometres)
P  = Pressure (psi or metres)

The UARL is a theoretical reference value representing the technical low limit of leakage that could be achieved if all of today's best technology could be successfully applied.  It is a key variable in the calculation of the Infrastructure Leakage Index (ILI).  Striving to reduce system leakage to a level close to the UARL is usually not needed unless the water supply is unusually expensive, scarce or both.

NOTE: The UARL calculation has not yet been proven as fully valid for very small, or low pressure water distribution systems.  If, 
in gallons per day:
(Lm x 32) + Nc < 3000 or
P <35psi
in litres per day:
(Lm x 20) + Nc < 3000 or
P < 25m
then the calculated UARL value may not be valid.  The software does not display a value of UARL or ILI if either of these conditions is true.

						Unbilled Authorized Consumption		All consumption that is unbilled, but still authorized by the utility.  This includes Unbilled Metered Consumption + Unbilled Unmetered Consumption.  See "Authorized Consumption" for more information.  For Unbilled Unmetered Consumption, the Free Water Audit Software provides the auditor the option to select a default value if they have not audited unmetered activities in detail.  The default calculates a volume that is 1.25% of the Water Supplied volume.  If the auditor has carefully audited the various unbilled, unmetered, authorized uses of water, and has established reliable estimates of this collective volume, then he or she may enter the volume directly for this component, and not use the default value.

						Unbilled metered consumption		Metered consumption which is authorized by the water utility, but, for any reason, is deemed by utility policy to be unbilled.  This might for example include metered water consumed by the utility itself in treatment or distribution operations, or metered water provided to civic institutions free of charge.  It does not include water supplied to neighboring utilities (water exported) which may be metered but not billed.

						Unbilled unmetered consumption		Any kind of Authorized Consumption which is neither billed or metered.  This component typically includes water used in activities such as fire fighting, flushing of water mains and sewers, street cleaning, fire flow tests conducted by the water utility, etc.  In most water utilities it is a small component which is very often substantially overestimated.  It does NOT include water supplied to neighboring utilities (water exported) which is unmetered and unbilled – an unlikely case.  This component has many sub-components of water use which are often tedious to identify and quantify.  Because of this, and the fact that it is usually a small portion of the water supplied, it is recommended that the auditor apply the default value, which is 1.25% of the Water Supplied volume.  Select the default percentage to enter this value.

If the water utility has carefully audited the unbilled, unmetered activities occurring in the system, and has well validated data that gives a value substantially higher or lower than the default volume, then the auditor should enter their own volume.  However the default approach is recommended for most water utilities.

Note that a value of zero is not permitted, since all water utilities have some volume of water in this component occurring in their system.

						Units and Conversions		The user may develop an audit based on one of three unit selections: 
1) Million Gallons (US)
2) Megalitres (Thousand Cubic Metres)
3) Acre-feet
Once this selection has been made in the instructions sheet, all calculations are made on the basis of the chosen units. Should the user wish to make additional conversions, a unit converter is provided below (use drop down menus to select units from the yellow unit boxes):

										Enter Units:				Convert From…				Converts to…..

										1				Million Gallons (US)		=		3.0688832897		Acre-feet

														(conversion factor = 3.06888328973723)

						Use of Option Buttons

						Variable production cost (applied to Real Losses)		The cost to produce and supply the next unit of water (e.g., $/million gallons).  This cost is determined by calculating the summed unit costs for ground and surface water treatment and all power used for pumping from the source to the customer.  It may also include other miscellaneous unit costs that apply to the production of drinking water.  It should also include the unit cost of bulk water purchased as an import if applicable.

It is common to apply this unit cost to the volume of Real Losses.  However, if water resources are strained and the ability to meet future drinking water demands is in question, then the water auditor can be justified in applying the Customer Retail Rate to the Real Loss volume, rather than applying the Variable Production Cost.

The Free Water Audit Software applies the Variable Production costs to Real Losses by default.  However, the auditor has the option on the Reporting Worksheet to select the Customer Retail Cost as the basis for the Real Loss cost evaluation if the auditor determines that this is warranted.

						Volume from own sources		The volume of water withdrawn (abstracted) from water resources (rivers, lakes, streams, wells, etc) controlled by the water utility, and then treated for potable water distribution.  Most water audits are compiled for utility retail water distribution systems, so this volume should reflect the amount of treated drinking water that entered the distribution system.  Often the volume of water measured at the effluent of the treatment works is slightly less than the volume measured at the raw water source, since some of the water is used in the treatment process.  Thus, it is useful if flows are metered at the effluent of the treatment works.  If metering exists only at the raw water source, an adjustment for water used in the treatment process should be included to account for water consumed in treatment operations such as filter backwashing, basin flushing and cleaning, etc.  If the audit is conducted for a wholesale water agency that sells untreated water, then this quantity reflects the measure of the raw water, typically metered at the source.

						Volume from own sources: Master meter and supply error adjustment		An estimate or measure of the degree of inaccuracy that exists in the master (production) meters measuring the annual Volume from own Sources, and any error in the data trail that exists to collect, store and report the summary production data.  This adjustment is a weighted average number that represents the collective error for all master meters for all days of the audit year and any errors identified in the data trail.  Meter error can occur in different ways.  A meter or meters may be inaccurate by under-registering flow (did not capture all the flow), or by over-registering flow (overstated the actual flow).  Data error can occur due to data gaps caused by temporary outages of the meter or related instrumentation.  All water utilities encounter some degree of inaccuracy in master meters and data errors in archival systems are common; thus a value of zero should not be entered.  Enter a negative percentage or value for metered data under-registration; or, enter a positive percentage or value for metered data over-registration.

						Water exported		The Water Exported volume is the bulk water conveyed and sold by the water utility to neighboring water systems that exists outside of their service area.  Typically this water is metered at the custody transfer point of interconnection between the two water utilities.  Usually the meter(s) are owned by the water utility that is selling the water: i.e. the exporter.  If the water utility who is compiling the annual water audit sells bulk water in this manner, they are an exporter of water.

Note: The Water Exported volume is sold to wholesale customers who are typically charged a wholesale rate that is different than retail rates charged to the retail customers existing within the service area.  Many state regulatory agencies require that the Water Exported volume be reported to them as a quantity separate and distinct from the retail customer billed consumption.  For these reasons - and others - the Water Exported volume is always quantified separately from Billed Authorized Consumption in the standard water audit.  Be certain not to "double-count" this quantity by including it in both the Water Exported box and the Billed Metered Consumption box of the water audit Reporting Worksheet.  This volume should be included only in the Water Exported box.

						Water exported: Master meter and supply error adjustment		An estimate or measure of the volume in which the Water Exported volume is incorrect.  This adjustment is a weighted average that represents the collective error for all of the metered and archived exported flow for all days of the audit year.  Meter error can occur in different ways.  A meter may be inaccurate by under-registering flow (did not capture all the flow), or by over-registering flow (overstated the actual flow).  Error in the metered, archived data can also occur due to data gaps caused by temporary outages of the meter or related instrumentation.  All water utilities encounter some degree of error in their metered data, particularly if meters are aged and infrequently tested.  Occasional errors also occur in the archived data.  Thus, a value of zero should not be entered.  Enter a negative percentage or value for metered data under-registration; or enter a positive percentage or value for metered data over-registration.  If regular meter accuracy testing is conducted on the meter(s) - which is usually conducted by the water utility selling the water - then the results of this testing can be used to help quantify the meter error adjustment.  Corrections to data gaps or other errors found in the archived data should also be included as a portion of this meter error adjustment.

						Water imported		The Water Imported volume is the bulk water purchased to become part of the Water Supplied volume.  Typically this is water purchased from a neighboring water utility or regional water authority, and is metered at the custody transfer point of interconnection between the two water utilities.  Usually the meter(s) are owned by the water supplier selling the water to the utility conducting the water audit.  The water supplier selling the bulk water usually charges the receiving utility based upon a wholesale water rate.

						Water imported: Master meter and supply error adjustment		An estimate or measure of the volume in which the Water Imported volume is incorrect.  This adjustment is a weighted average that represents the collective error for all of the metered and archived imported flow for all days of the audit year.  Meter error can occur in different ways.  A meter may be inaccurate by under-registering flow (did not capture all the flow), or by over-registering flow (overstated the actual flow).  Error in the metered, archived data can also occur due to data gaps caused by temporary outages of the meter or related instrumentation.  All water utilities encounter some level of meter inaccuracy, particularly if meters are aged and infrequently tested.  Occasional errors also occur in the archived metered data.  Thus, a value of zero should not be entered.  Enter a negative percentage or value for metered data under-registration; or, enter a positive percentage or value for metered data over-registration.  If regular meter accuracy testing is conducted on the meter(s) - which is usually conducted by the water utility selling the water - then the results of this testing can be used to help quantify the meter error adjustment.

						WATER LOSSES		= apparent losses + real losses

Water Losses are the difference between Water Supplied and Authorized Consumption.  Water losses can be considered as a total volume for the whole system, or for partial systems such as transmission systems, pressure zones or district metered areas (DMA); if one of these configurations are the basis of the water audit.
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To use the default percent value choose this button

To enter a value choose this button and enter the value in the cell to the right

NOTE: For Unbilled Unmetered Consumption, Unauthorized Consumption and Systematic Data Handling Errors, a recommended default value can be applied by selecting the Percent option. The default values are based on fixed percentages of Water Supplied or Billed Authorized Consumption and are recommended for use in this audit unless the auditor has well validated data for their system. Default values are shown by purple cells, as shown in the example above.

If a default value is selected, the user does not need to grade the item; a grading value of 5 is automatically applied (however, this grade will not be displayed).
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				AWWA Free Water Audit Software:
 Determining Water Loss Standing

												Water Audit Report for:		Hyden-Leslie County Water District  (KY0660204)

												Reporting Year:		2019		1/2019 - 12/2019

												Data Validity Score:		45		0

						Water Loss Control Planning Guide

								Water Audit Data Validity Level / Score

						Functional Focus Area		Level I (0-25)						Level II (26-50)						Level III (51-70)						Level IV (71-90)						Level V (91-100)

						Audit Data Collection		Launch auditing and loss control team; address production metering deficiencies						Analyze business process for customer metering and billing functions and water supply operations. Identify data gaps.						Establish/revise policies and procedures for data collection						Refine data collection practices and establish as routine business process						Annual water audit is a reliable gauge of year-to-year water efficiency standing

						Short-term loss control		Research information on leak detection programs.  Begin flowcharting analysis of customer billing system						Conduct loss assessment investigations on a sample portion of the system: customer meter testing, leak survey, unauthorized consumption, etc.						Establish ongoing mechanisms for customer meter accuracy testing, active leakage control and infrastructure monitoring						Refine, enhance or expand ongoing programs based upon economic justification						Stay abreast of improvements in metering, meter reading, billing, leakage management and infrastructure rehabilitation

						Long-term loss control								Begin to assess long-term needs requiring large expenditure: customer meter replacement, water main replacement program, new customer billing system or Automatic Meter Reading (AMR) system.						Begin to assemble economic business case for long-term needs based upon improved data becoming available through the water audit process.						Conduct detailed planning, budgeting and launch of comprehensive improvements for metering, billing or infrastructure management						Continue incremental improvements in short-term and long-term loss control interventions

						Target-setting														Establish long-term apparent and real loss reduction goals (+10 year horizon)						Establish mid-range (5 year horizon) apparent and real loss reduction goals						Evaluate and refine loss control goals on a yearly basis

						Benchmarking														Preliminary Comparisons - can begin to rely upon the Infrastructure Leakage Index (ILI) for performance comparisons for real losses (see below table)						Performance Benchmarking - ILI is meaningful in comparing real loss standing						Identify Best Practices/ Best in class - the ILI is very reliable as a real loss performance indicator for best in class service

						For validity scores of 50 or below, the shaded blocks should not be focus areas until better data validity is achieved.

										0						26						51						71						91

										25						51						71						91						100

										0						1						0						0						0

						Once data have been entered into the Reporting Worksheet, the performance indicators are automatically calculated.  How does a water utility operator know how well his or her system is performing?  The AWWA Water Loss Control Committee provided the following table to assist water utilities is gauging an approximate Infrastructure Leakage Index (ILI) that is appropriate for their water system and local conditions.  The lower the amount of leakage and real losses that exist in the system, then the lower the ILI value will be. 
Note: this table offers an approximate guideline for leakage reduction target-setting.  The best means of setting such targets include performing an economic assessment of various loss control methods.  However, this table is useful if such an assessment is not possible.

						General Guidelines for Setting a Target ILI
(without doing a full economic analysis of leakage control options)

						Target ILI Range		Financial Considerations										Operational Considerations										Water Resources Considerations

				1		1.0 - 3.0		Water resources are costly to develop or purchase; ability to increase revenues via water rates is greatly limited because of regulation or low ratepayer affordability.										Operating with system leakage above this level would require expansion of existing infrastructure and/or additional water resources to meet the demand.										Available resources are greatly limited and are very difficult and/or environmentally unsound to develop.										0				1		3

				2		>3.0 -5.0		Water resources can be developed or purchased at reasonable expense; periodic water rate increases can be feasibly imposed and are tolerated by the customer population.										Existing water supply infrastructure capability is sufficient to meet long-term demand as long as reasonable leakage management controls are in place.										Water resources are believed to be sufficient to meet long-term needs, but demand management interventions (leakage management, water conservation) are included in the long-term planning.										0				3		5

				3		>5.0 - 8.0		Cost to purchase or obtain/treat water is low, as are rates charged to customers.										Superior reliability, capacity and integrity of the water supply infrastructure make it relatively immune to supply shortages.										Water resources are plentiful, reliable, and easily extracted.										0				5		8

						Greater than 8.0		Although operational and financial considerations may allow a long-term ILI greater than 8.0, such a level of leakage is not an effective utilization of water as a resource.  Setting a target level greater than 8.0 - other than as an incremental goal to a smaller long-term target - is discouraged.																														0				8

				4		Less than 1.0		If the calculated Infrastructure Leakage Index (ILI) value for your system is 1.0 or less, two possibilities exist.   a) you are maintaining your leakage at low levels in a class with the top worldwide performers in leakage control.  b) A portion of your data may be flawed, causing your losses to be greatly understated.  This is likely if you calculate a low ILI value but do not employ extensive leakage control practices in your operations.  In such cases it is beneficial to validate the data by performing field measurements to confirm the accuracy of production and customer meters, or to identify any other potential sources of error in the data.																														0				1
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		AWWA Free Water Audit Software:
 Examples of Completed and Validated Audits



&CAWWA Free Water Audit Software v5.0&R&A      &P

American Water Works Association.
Copyright © 2014, All Rights Reserved.

WAS v5.0

Example Audit 1a:

Example 1a: Million Gallons: 
Reporting Worksheet

Example 1b: Million Gallons:
Performance Indicators

Example 2a: Megalitres:
 Reporting Worksheet

Example 2b: Megalitres:
Reporting Worksheet

Example Audit 1b:

Example Audit 2a:

Example Audit 2b:



		0

				AWWA WLCC Free Water Audit Software: Reporting Worksheet

						Water Audit Report for:		Regional Municipality of Peel

						Reporting Year:		2008						1/2008 - 12/2008

														All volumes to be entered as: MEGALITRES (THOUSAND CUBIC METRES) PER YEAR

						WATER SUPPLIED		<< Enter grading in column 'E'

						Volume from own sources:				7				213,977.000				Megalitres/yr (or ML/Yr)

						Master meter error adjustment (enter positive value):				4				0.000								ML/Yr

						Water imported:				n/a				0.000				ML/Yr

						Water exported:				7				26,457.500				ML/Yr

						WATER SUPPLIED:								187,519.500				ML/Yr

										.

						AUTHORIZED CONSUMPTION

						Billed metered:				7				163,665.000				ML/Yr

						Billed unmetered:				2				433.900				ML/Yr

						Unbilled metered:				8				1,768.400				ML/Yr		Pcnt:				Value:

						Unbilled unmetered:				5				230.100				ML/Yr		1.25%				230.100								2

						AUTHORIZED CONSUMPTION:								166,097.400				ML/Yr

						WATER LOSSES (Water Supplied - Authorized Consumption)								21,422.100				ML/Yr

						Apparent Losses														Pcnt:				Value:

						Unauthorized consumption:				5				886.800				ML/Yr		0.25%				886.800								2

						Customer metering inaccuracies:				7				2,851.000				ML/Yr						2,851.000								2

						Systematic data handling errors:				5				0.000				ML/Yr

																								Choose this option to enter a percentage of billed metered consumption. This is NOT a default value

						Systematic data handling errors are likely, please enter a non-zero value; otherwise grade = 5

						Apparent Losses:								3,737.800

						Real Losses (Current Annual Real Losses or CARL)

						Real Losses = Water Losses - Apparent Losses:								17,684.300				ML/Yr

						WATER LOSSES:								21,422.100				ML/Yr

						NON-REVENUE WATER

						NON-REVENUE WATER:								23,420.600				ML/Yr

						= Total Water Loss + Unbilled Metered + Unbilled Unmetered

						SYSTEM DATA

						Length of mains:				8				4,161.0				kilometers

						Number of active AND inactive service connections:				9				287,905

						Connection density:								69				conn./km main

						Average length of customer service line:				5				16.0				metres

						Average operating pressure:				6				58.4				metres (head)

																																1

						COST DATA

						Total annual cost of operating water system:				3				$100,000,000				$/Year

						Customer retail unit cost (applied to Apparent Losses):				10				$0.64				$/1000 litres

						Variable production cost (applied to Real Losses):				10				$642.00				$/Megalitre

						Retail costs are less than (or equal to) production costs; please review and correct if necessary																										1

						PERFORMANCE INDICATORS

						Financial Indicators

														Non-revenue water as percent by volume of Water Supplied:				12.5%

														Non-revenue water as percent by cost of operating system:				15.0%

														Annual cost of Apparent Losses:				$2,399,668

														Annual cost of Real Losses:				$11,353,321

						Operational Efficiency Indicators

														Apparent Losses per service connection per day:				35.57		litres/connection/day

														Real Losses per service connection per day*:				168.29		litres/connection/day

														Real Losses per length of main per day*:				N/A

														Real Losses per service connection per day per meter (head) pressure:				2.88		litres/connection/day/m

														Unavoidable Annual Real Losses (UARL):				8,960.91		ML/yr

														From Above, Real Losses = Current Annual Real Losses (CARL):				17,684.30		ML/yr

						Infrastructure Leakage Index (ILI) [CARL/UARL]:												1.97

						* only the most applicable of these two indicators will be calculated

						WATER AUDIT DATA VALIDITY SCORE:

						*** YOUR SCORE IS: 66 out of 100 ***																										0

						A weighted scale for the components of consumption and water loss is included in the calculation of the Water Audit Data Validity Score

						PRIORITY AREAS FOR ATTENTION:

						Based on the information provided, audit accuracy can be improved by addressing the following components:

						1: Volume from own sources

						2: Billed unmetered

						3: Total annual cost of operating water system



&CAWWA Water Loss Control Committee&R&A      &P

Selecting the default percentage option will automatically assign a grading of 5 for this audit component

Selecting the default percentage option will automatically assign a grading of 5 for this audit component

Enter a value < 10%

n/a (not applicable). Select this grading only if the water utility purchases/imports all of its water resources (i.e. has no sources of its own)
1. Less than 25% of treated water production sources are metered, remaining sources are estimated.  No regular meter accuracy testing.
2. 25% - 50% of treated water production sources are metered; other sources estimated.  No regular meter accuracy testing. 
3. Conditions between 2 and 4
4. 50% - 75% of treated water production sources are metered, other sources estimated.  Occasional meter accuracy testing
5. Conditions between 4 and 6
6. At least 75% of treated water production sources are metered, or at least 90% of the source flow is derived from metered sources.  Meter accuracy testing and/or electronic calibration conducted annually.  Less than 25% of tested meters are found outside of +/- 6% accuracy.  
7. Conditions between 6 and 8
8. 100% of treated water production sources are metered, meter accuracy testing and electronic calibration conducted annually, less than 10% of meters are found outside of +/- 6% accuracy
9. Conditions between 8 and 10
10. 100% of treated water production sources are metered, meter accuracy testing and electronic calibration conducted semi-annually, with less than 10% found outside of +/- 3% accuracy.

n/a (not applicable). Select n/a only if the water utility fails to have meters on its sources of supply, either its own source, and/or imported (purchased) water sources 
1. Inventory information on meters and paper records of measured volumes in crude condition; data error cannot be determined 
2. No automatic datalogging of production volumes; daily readings are scribed on paper records.  Tank/storage elevation changes are not employed in calculating "Volume from own sources" component.  Data is adjusted only when grossly evident data error occurs.
3. Conditions between 2 and 4
4. Production meter data is logged automatically in electronic format and reviewed at least on a monthly basis.  "Volume from own sources" tabulations include estimate of daily changes in tanks/storage facilities.  Meter data is adjusted when gross data errors occur, or occasional meter testing deems this necessary.
5. Conditions between 4 and 6
6. Hourly production meter data logged automatically & reviewed on at least a weekly basis.  Data adjusted to correct gross error from equipment malfunction and error confirmed by meter accuracy testing.  Tank/storage facility elevation changes are automatically used in calculating a balanced "Volume from own sources" component.  
7. Conditions between 6 and 8
8. Continuous production meter data logged automatically & reviewed daily.  Data adjusted to correct gross error from equipment malfunction & results of meter accuracy testing.  Tank/storage facility elevation changes are automatically used in "Volume from own sources" tabulations.
9. Conditions between 8 and 10
10. Computerized system (SCADA or similar) automatically balances flows from all sources and storages; results reviewed daily.  Mass balance technique compares production meter data to raw (untreated) water and treatment volumes to detect anomalies.  Regular calibrations between SCADA and sources meters ensures minimal data transfer error.

n/a (not applicable). Select n/a if the water utility's supply is exclusively from its own water resources (no bulk purchased/ imported water)
1. Less than 25% of imported water sources are metered, remaining sources are estimated.  No regular meter accuracy testing.
2. 25% - 50% of imported water sources are metered; other sources estimated.  No regular meter accuracy testing. 
3. Conditions between 2 and 4
4. 50% - 75% of imported water sources are metered, other sources estimated.  Occasional meter accuracy testing
5. Conditions between 4 and 6
6. At least 75% of imported water sources are metered, meter accuracy testing and/or electronic calibration conducted annually.  Less than 25% of tested meters are found outside of +/- 6% accuracy.  
7. Conditions between 6 and 8
8. 100% of imported water sources are metered, meter accuracy testing and/or electronic calibration conducted annually, less than 10% of meters are found outside of +/- 6% accuracy
9. Conditions between 8 and 10
10. 100% of imported water sources are metered, meter accuracy testing and/or electronic calibration conducted semi-annually, with less than 10% found outside of +/- 3% accuracy.

n/a (not applicable). Select n/a if the water utility sells no bulk water to neighboring water utilities (no exported water sales)
1. Less than 25% of exported water sources are metered, remaining sources are estimated.  No regular meter accuracy testing.
2. 25% - 50% of exported water sources are metered; other sources estimated.  No regular meter accuracy testing. 
3. Conditions between 2 and 4
4. 50% - 75% of exported water sources are metered, other sources estimated.  Occasional meter accuracy testing
5. Conditions between 4 and 6
6. At least 75% of exported water sources are metered, meter accuracy testing and/or electronic calibration conducted annually.  Less than 25% of tested meters are found outside of +/- 6% accuracy.  
7. Conditions between 6 and 8
8. 100% of exported water sources are metered, meter accuracy testing and/or electronic calibration conducted annually, less than 10% of meters are found outside of +/- 6% accuracy
9. Conditions between 8 and 10
10. 100% of exported water sources are metered, meter accuracy testing and/or electronic calibration conducted semi-annually, with less than 10% found outside of +/- 3% accuracy.

n/a (not applicable). Select n/a only if the entire customer population is not metered and is billed for water service on a flat or fixed rate basis. In such a case the volume entered must be zero.
1. Less than 50% of customers with volume-based billings from meter readings; flat or fixed rate billed for the majority of the customer population
2. At least 50% of customers with volume-based billing from meter reads; flat rate billed for others.  Manual meter reading, under 50% read success rate, remainder estimated.  Limited meter records, no regular meter testing or replacement.  Billing data maintained on paper records, with no auditing.
3. Conditions between 2 and 4
4. At least 75% of customers with volume-based billing from meter reads; flat or fixed rate billed for remainder.  Manual meter reading used, at least 50% meter read success rate, failed reads are estimated.  Purchase records verify age of customer meters; only very limited meter accuracy testing is conducted.  Customer meters replaced only upon complete failure.  Computerized billing records, but only periodic internal auditing conducted.
5. Conditions between 4 and 6
6. At least 90% of customers with volume-based billing from meter reads; remaining accounts are estimated.  Manual customer meter reading gives at least 80% customer meter reading success rate, failed reads are estimated.  Good customer meter records, limited meter accuracy testing, regular replacement of oldest meters.  Computerized billing records with routine auditing of global statistics.
7. Conditions between 6 and 8
8. At least 97% of customers with volume-based billing from meter reads.  At least 90% customer meter read success rate; or minimum 80% read success rate with planning and budgeting for trials of Automatic Metering Reading (AMR) in one or more pilot areas.  Good customer meter records. Regular meter accuracy testing guides replacement of statistically significant number of meters each year.  Routine auditing of computerized billing records for global and detailed statistics; verified periodically by third party.
9. Conditions between 8 and 10
10. At least 99% of customers with volume-based billing from meter reads.  At least 95% customer meter reading success rate; or minimum 80% meter reading success rate, with Automatic Meter Reading (AMR) trials underway.  Statistically significant customer meter testing and replacement program in place.  Computerized billing with routine, detailed auditing, including field investigation of representative sample of accounts.  Annual audit verification by third party.

n/a (not applicable). Select n/a if it is the policy of the water utility to meter all customer connections and it has been confirmed by detailed auditing that all customers do indeed have a water meter; i.e. no unmetered accounts exist. In such a case the volume entered must be zero.
1. Water utility policy does not require customer metering; flat or fixed fee billed.  No data collected on customer consumption.  Only estimates available are derived from data estimation methods using average fixture count multiplied by number of connections, or similar approach.
2. Water utility policy does not require customer metering; flat or fixed fee billed.  Some metered accounts exist in parts of the system (pilot areas or District Metered Areas) with consumption recorded on portable dataloggers.  Data from these sample meters are used to infer consumption for the total customer population.  Site specific estimation methods are used for unusual buildings/water uses.  
3. Conditions between 2 and 4
4. Water utility policy does require metering and volume based billing but lacks written procedures and employs casual oversight, resulting in up to 20% of billed accounts believed to be unmetered.  A rough estimate of  the annual consumption for all unmetered accounts is included in the annual water audit, with no inspection of individual unmetered accounts.
5. Conditions between 4 and 6
6. Water utility policy does require metering and volume based billing but exemption exist for a portion of accounts such as municipal buildings.  As many as 15% of billed accounts are unmetered due to this exemption or meter installation difficulties.  Only a group estimate of annual consumption for all unmetered accounts is included in the annual water audit, with no inspection of individual unmetered accounts.
7. Conditions between 6 and 8
8. Water utility policy requires metering and volume based billing for all customer accounts.  However, less than 5% of billed accounts remain unmetered because because installation is hindered by unusual circumstances.  The goal is to minimize the number of unmetered accounts.  Reliable estimates of consumption are obtained for unmetered accounts via site specific estimation methods.
9. Conditions between 8 and 10
10. Water utility policy requires metering and volume based billing for all customer accounts.  Less than 2% of billed accounts are unmetered and exist because meter installation is hindered by unusual circumstances.  The goal exists to minimize the number of unmetered accounts to the extent that is economical.  Reliable estimates of consumption are obtained at these accounts via site specific estimation methods.

n/a (not applicable). select n/a if all billing-exempt consumption is unmetered.  
1. Billing practices exempt certain accounts, such as municipal buildings, but written policies do not exist; and a reliable count of unbilled metered accounts is unavailable.  Meter upkeep and meter reading on these accounts is rare and not considered a priority.  Due to poor recordkeeping and lack of auditing, water consumption for all such accounts is purely guesstimated.       
2. Billing practices exempt certain accounts, such as municipal buildings, but only scattered, dated written directives exist to justify this practice.  A reliable count of unbilled metered accounts is unavailable.  Sporadic meter replacement and meter reading occurs on an as-needed basis.  The total annual water consumption for all unbilled, metered accounts is estimated based upon approximating the number of accounts and assigning consumption from actively billed accounts of same meter size.        
3. Conditions between 2 and 4
4. Dated written procedures permit billing exemption for specific accounts, such as municipal properties, but are unclear regarding certain other types of accounts.  Meter reading is given low priority and is sporadic.   Consumption is quantified from meter readings where available.  The total number of unbilled, unmetered accounts must be estimated along with consumption volumes.          
5. Conditions between 4 and 6
6. Written policies regarding billing exemptions exist but adherence in practice is questionable.  Metering and meter reading for municipal buildings is reliable but sporadic for other unbilled metered accounts.  Periodic auditing of such accounts is conducted.  Water consumption is quantified directly from meter readings where available, but the majority of the consumption is estimated.       
7. Conditions between 6 and 8
8. Written policy identifies the types of accounts granted a billing exemption.  Customer meter management and meter reading are considered secondary priorities, but meter reading is conducted at least annually to obtain consumption volumes for the annual water audit.  High level auditing of billing records ensures that a reliable census of such accounts exists.          
9. Conditions between 8 and 10
10. Clearly written policy identifies the types of accounts given a billing exemption, with emphasis on keeping such accounts to a minimum.  Customer meter management and meter reading for these accounts is given proper priority and is reliably conducted.  Regular auditing confirms this.  Total water consumption for these accounts is taken from reliable readings from accurate meters.

1. Extent of unbilled, unmetered consumption is unknown due to unclear policies and poor recordkeeping.  Total consumption is quantified based upon a purely subjective estimate.  
2. Clear extent of unbilled, unmetered consumption is unknown, but a number of events are randomly documented each year, confirming existence of such consumption, but without sufficient documentation to quantify an accurate estimate of the annual volume consumed.
3. Conditions between 2 and 4
4. Extent of unbilled, unmetered consumption is partially known, and procedures exist to document certain events such as miscellaneous fire hydrant uses.  Formulae is used to quantify the consumption from such events (time running x typical flowrate x number of  events).  
5. Default value of 1.25% of system input volume is employed
6. Coherent policies exist for some forms of unbilled, unmetered consumption but others await closer evaluation. Reasonable recordkeeping for the managed uses exists and allows for annual volumes to be quantified by inference, but unsupervised uses are guesstimated.
7. Conditions between 6 and 8
8. Clear policies and good recordkeeping exist for some uses (ex: unmetered fire connections registering consumption), but other uses (ex: miscellaneous uses of fire hydrants) have limited oversight.  Total consumption is a mix of well quantified use such as from formulae (time x typical flow) or temporary meters, and relatively subjective estimates of less regulated use.
9. Conditions between 8 and 10
10. Clear policies exist to identify permitted use of water in unbilled, unmetered fashion, with the intention of minimizing this type of consumption.  Good records document each occurrence and consumption is quantified via formulae (time x typical flow) or use of temporary meters.

1. Extent of unauthorized consumption is unknown due to unclear policies and poor recordkeeping.  Total unauthorized consumption is guesstimated.  
2. Unauthorized consumption is a known occurrence, but its extent is a mystery.  There are no requirements to document observed events, but periodic field reports capture some of these occurrences.  Total unauthorized consumption is approximated from this limited data.  
3. conditions between 2 and 4
4. Procedures exist to document some unauthorized consumption such as observed unauthorized fire hydrant openings.  Use formulae to quantify this consumption (time running x typical flowrate x number of  events).  
5. Default value of 0.25% of system input volume is employed
6. Coherent policies exist for some forms of unauthorized consumption but others await closer evaluation. Reasonable surveillance and recordkeeping exist for occurrences that fall under the policy.  Volumes quantified by inference from these records.  Unsupervised uses are guesstimated.
7. Conditions between 6 and 8
8. Clear policies and good recordkeeping exist for certain events (ex: tampering with water meters); other occurrences have limited oversight.  Total consumption is a combination of volumes from formulae (time x typical flow) and subjective estimates of unconfirmed consumption.
9. Conditions between 8 and 10
10. Clear policies exist to identify all known unauthorized uses of water.  Staff and procedures exist to provide enforcement of policies and detect violations.  Each occurrence is quantified via formulae (time x typical flow) or similar methods.

n/a (not applicable). select n/a only if the entire customer population is unmetered. In such a case the volume entered must be zero.
1. Customer meters exist, but with unorganized paper records on meters; no meter accuracy testing or meter replacement program.  Workflow is driven chaotically by customer complaints with no proactive management.  Loss volume due to aggregate meter inaccuracy is guesstimated.
2. Poor recordkeeping and meter oversight is recognized by water utility management who has allotted staff and funding resources to organize improved recordkeeping and start meter accuracy testing.  Existing paper records gathered and organized to provide cursory disposition of meter population.
3. Conditions between 2 and 4
4. Reliable recordkeeping exists; meter information is improving as meters are replaced.    Meter accuracy testing is conducted annually for a small number of meters.  Limited number of oldest meters replaced each year.  Inaccuracy volume is largely an estimate, but refined based upon limited testing data.
5. Conditions between 4 and 6
6. A reliable electronic recordkeeping system for meters exists.  Population includes a mix of new high performing meters and dated meters with suspect accuracy.  Routine, but limited, meter accuracy testing and meter replacement occur.  Inaccuracy volume is quantified using a mix of reliable and less certain data.
7. Conditions between 6 and 8
8. Ongoing meter replacement and accuracy testing result in highly accurate customer meter population.  Testing is conducted on samples of meters at varying lifespans to determine optimum replacement time for various types of meters.  
9. Conditions between 8 and 10
10. Good records of number, type and size of customer meters; ongoing meter replacement occurs.  Regular meter accuracy testing gives reliable measure of composite inaccuracy volume for the system.  New metering technology is embraced to keep overall accuracy improving.

Note: all water utilities incur some amount of this error. Even in water utilities with unmetered customer populations and fixed rate billing, errors occur in annual billing tabulations. Enter a positive value for the volume and select a grading.
1. Vague policy for permitting (creating new customer accounts) and billing. Billing data maintained on paper records which are in disarray.  No audits conducted to confirm billing data handling efficiency.  Unknown number of customers escape routine billing due to lack of billing process oversight.
2. Policy for permitting and billing exists but needs refinement. Billing data maintained on paper records or insufficiently capable electronic database.  Only periodic unstructured auditing work conducted to confirm billing data handling efficiency.  Volume of unbilled water due to billing lapses is a guess.
3. Conditions between 2 and 4
4. Policy and procedures for permitting and billing exist but needs refinement.  Computerized billing system exists, but is dated or lacks needed functionality.  Periodic, limited internal audits conducted and confirm with approximate accuracy the consumption volumes lost to billing lapses.
5. Conditions between 4 and 6
6. Policy for permitting and billing is adequate and reviewed periodically.  Computerized billing system in use with basic reporting available.  Any effect of billing adjustments on measured consumption volumes is well understood.  Internal checks of billing data error conducted annually.  Reasonably accurate quantification of consumption volume lost to billing lapses is obtained.
7. Conditions between 6 and 8
8. Permitting and billing policy reviewed at least biannually.  Computerized billing system includes an array of reports to confirm billing data and system functionality.  Annual internal checks conducted with periodic third party audit.  Accountability checks flag billing lapses.  Consumption lost to billing lapses is well quantified and reducing year-by-year.
9. Conditions between 8 and 10
10. Sound policy exists for permitting of all customer billing accounts.  Robust computerized billing system gives high functionality and reporting capabilities.  Assessment of policy and data handling errors conducted internally and audited by third party annually, ensuring consumption lost to billing lapses is minimized and detected as it occurs.

1. Poorly assembled and maintained paper as-built records of existing water main installations makes accurate determination of system pipe length impossible.  Length of mains is guesstimated.
2. Paper records in poor condition (no annual tracking of installations & abandonments).  Poor procedures to ensure that new water mains installed by developers are accurately documented.
3. Conditions between 2 and 4
4. Sound policy and procedures for permitting and documenting new water main installations, but gaps in management result in a uncertain degree of error in tabulation of mains length.
5. Conditions between 4 and 6
6. Sound policy and procedures exist for permitting and commissioning new water mains.  Highly accurate paper records with regular field validation; or electronic records and asset management system in good condition.  Includes system backup.
7. Conditions between 6 and 8
8. Sound policy and procedures exist for permitting and commissioning new water mains.  Electronic recordkeeping and asset management system are used to store and manage data.  
9. Conditions between 8 and 10
10. Sound policy exists for managing water mains extensions and replacements.  Geographic Information System (GIS) data and asset management database agree and random field validation proves truth of databases.

1. Vague permitting (of new service connections) policy and poor paper recordkeeping of customer connections/billings result in suspect determination of the number of service connections, which may be 10-15% in error from actual count. 
2. General permitting policy exists but paper records, procedural gaps, and weak oversight result in questionable total for number of connections, which may vary 5-10% of actual count.    
3. Conditions between 2 and 4
4. Permitting policy and procedures exist, but with some gaps in performance and oversight.  Computerized information management system is being brought online to replace dated paper recordkeeping system.  Reasonably accurate tracking of service connection installations & abandonments; but count can be up to 5% in error from actual total.  
5. Conditions between 4 and 6
6. Permitting policy and procedures are adequate and reviewed periodically.  Computerized information management system is in use with annual installations & abandonments totaled.  Very limited field verifications and audits.  Error in count of number of service connections is believed to be no more that 3%.
7. Conditions between 6 and 8
8. Permitting policy and procedures reviewed at least biannually.  Well-managed computerized information management system and routine, periodic field checks and internal system audits allows counts of connections that is no more than 2% in error. 
9. Conditions between 8 and 10
10. Sound permitting policy and well managed and audited procedures ensure reliable management of service connection population.  Computerized information management system and Geographic Information System (GIS) information agree; field validation proves truth of databases.  Count of connections believed to be in error by less than 1%.

Note: if customer water meters are located outside of the customer building next to the curbstop or boundary separating utility/customer responsibility, follow the grading description for 10(a) below. Also see the Service Connection Diagram worksheet.
1. Vague policy exists to define the delineation of water utility ownership and customer ownership of the service connection piping.  Curbstops are perceived as the breakpoint but these have not been well-maintained or documented.  Most are buried or obscured.  Their location varies widely from site-to-site, and estimating this distance is arbitrary due to the unknown location of many curbstops.
2. Policy requires that the curbstop serves as the delineation point between water utility ownership and customer ownership of the service connection piping.  The piping from the water main to the curbstop is the property of the water utility; and the piping from the curbstop to the customer building is owned by the customer.  Curbstop locations are not well documented and the average distance is based upon a limited number of locations measured in the field.  
3. Conditions between 2 and 4
4. Good policy requires that the curbstop serves as the delineation point between water utility ownership and customer ownership of the service connection piping.  Curbstops are generally installed as needed and are reasonably documented.  Their location varies widely from site-to-site, and an estimate of this distance is hindered by the availability of paper records.   
5. Conditions between 4 and 6
6. Clear policy exists to define utility/customer responsibility for service connection piping.  Accurate, well-maintained paper or basic electronic recordkeeping system exists.  Periodic field checks confirm piping lengths for a sample of customer properties.   
7. Conditions between 6 and 8
8. Clearly worded policy standardizes the location of curbstops and meters, which are inspected upon installation.  Accurate and well maintained electronic records exist with periodic field checks to confirm locations of service lines, curbstops and customer meter pits.  An accurate number of customer properties from the customer billing system allows for reliable averaging of this length.
9. Conditions between 8 and 10
10. Either of two conditions can be met to obtain a grading of 10:
a) The customer water meter is located outside of the customer building adjacent to the curbstop or boundary separating utility/customer responsibility for the service connection piping.  In this case enter a value of zero in the Reporting Worksheet with a grading of 10.
b). Customer water meters are located inside customer buildings, or the properties are unmetered.  In either case the distance is highly reliable since data is drawn from a Geographic Information System (GIS) and confirmed by routine field checks.

1. Available records are poorly assembled and maintained paper records of supply pump characteristics and water distribution system operating conditions.  Average pressure is guesstimated based upon this information and ground elevations from crude topographical maps.  Widely varying distribution system pressures due to undulating terrain, high system head loss and weak/erratic pressure controls further compromise the validity of the average pressure calculation.  
2. Limited telemetry monitoring of scattered sites provides some static pressure data, which is recorded in handwritten logbooks.  Pressure data is gathered at individual sites only when low pressure complaints arise.  Average pressure is determined by averaging relatively crude data, and is affected by significant variation in ground elevations, system head loss and gaps in pressure controls in the distribution system. 
3. Conditions between 2 and 4
4. Effective pressure controls separate different pressure zones; moderate pressure variation across the system, occasional open boundary valves are discovered that breech pressure zones.  Basic telemetry monitoring of the distribution system logs pressure data electronically.  Pressure data gathered by gauges or dataloggers at fire hydrants or buildings when low pressure complaints arise, and during fire flow tests and system flushing.  Reliable topographical data exists.  Average pressure is calculated using this mix of data. 
5. Conditions between 4 and 6
6. Reliable pressure controls separate distinct pressure zones; only very occasional open boundary valves are encountered that breech pressure zones.  Well-covered telemetry monitoring of the distribution system logs extensive pressure data electronically.  Pressure gathered by gauges/dataloggers at fire hydrants and buildings when low pressure complaints arise, and during fire flow tests and system flushing.  Average pressure is determined by using this mix of reliable data. 
7. Conditions between 6 and 8
8. Well-managed, discrete pressure zones exist with generally predictable pressure fluctuations.  A current full-scale SCADA System exists to monitor the water distribution system and collect data, including real time pressure readings at representative sites across the system.  The average system pressure is determined from reliable SCADA System data. 
9. Conditions between 8 and 10
10. Well-managed pressure districts/zones, SCADA System and hydraulic model exist to give very precise pressure data across the water distribution system.  Average system pressure is reliably calculated from extensive, reliable, and cross-checked data.

1. Incomplete paper records and lack of documentation on many operating functions making calculation of water system operating costs a pure guesstimate
2. Reasonably maintained, but incomplete, paper or electronic accounting provides data to estimate the major portion of water system operating costs. 
3. Conditions between 2 and 4
4. Electronic, industry-standard cost accounting system in place.  Gaps in data known to exist, periodic internal reviews conducted but not a structured audit. 
5. Conditions between 4 and 6
6. Reliable electronic, industry-standard cost accounting system in place, with all pertinent water system operating costs tracked.  Data audited periodically by utility personnel, not a Certified Public Accountant (CPA).  
7. Conditions between 6 and 8
8. Reliable electronic, industry-standard cost accounting system in place, with all pertinent water system operating costs tracked.  Data audited at least annually by utility personnel, and periodically by third-party CPA.  
9. Conditions between 8 and 10
10. Reliable electronic, industry-standard cost accounting system in place, with all pertinent water system operating costs tracked.  Data audited annually by utility personnel and by third-party CPA.

1. Antiquated, cumbersome water rate structure is use, with periodic historic amendments that were poorly documented and implemented; resulting in classes of customers being billed inconsistent charges.  The actual composite billing rate likely differs significantly from the published water rate structure, but a lack of auditing leaves the degree of error indeterminate.
2. Dated, cumbersome water rate structure, not always employed consistently in actual billing operations.  The actual composite billing rate is known to differ from the published water rate structure, and a reasonably accurate estimate of the degree of error is determined, allowing a composite billing rate to be quantified.
3. Conditions between 2 and 4
4. Straight-forward water rate structure in use, but not updated in several years.  Billing operations reliably employ the rate structure.  The composite billing rate is derived from a single customer class such as residential customer accounts, neglecting the effect of different rates from varying customer classes.
5. Customer population unmetered. Fixed fee charged; single composite number derived from multiple customer classes.
6. Clearly written, up-to-date water rate structure is in force and is applied reliably in billing operations.  Composite customer rate is determined using a weighted average residential rate using volumes of water in each rate block.
7. Conditions between 6 and 8
8. Effective water rate structure is in force and is applied reliably in billing operations.  Composite customer rate is determined using a weighted average composite consumption rate, including residential, commercial, industrial and any other customer classes within the water rate structure.
9. Conditions between 8 and 10
10. Third party reviewed weighted average composite consumption rate (includes residential, commercial, industrial, etc.)

Note:  if the water utility purchases/imports its entire water supply, then enter the unit purchase cost of the bulk water supply in the Reporting Worksheet with a grading of 10
1. Incomplete paper records and lack of documentation on primary operating functions (electric power and treatment costs most importantly) makes calculation of variable production costs a pure guesstimate
2. Reasonably maintained, but incomplete, paper or electronic accounting provides data to roughly estimate the basic operations costs (pumping power costs and treatment costs) and calculate a unit variable production cost. 
3. Conditions between 2 and 4
4. Electronic, industry-standard cost accounting system in place.  Electric power and treatment costs are reliably tracked and allow accurate calculation of unit variable production costs based on these two inputs only. All costs are audited internally on a periodic basis. 
5. Conditions between 4 and 6
6. Reliable electronic, industry-standard cost accounting system in place, with all pertinent water system operating costs tracked.  Pertinent additional costs beyond power and treatment (ex: liability, residuals management, etc.) are included in the unit variable production cost.  Data audited at least annually by utility personnel.  
7. Conditions between 6 and 8
8. Reliable electronic, industry-standard cost accounting system in place, with all pertinent variable production costs tracked.  Data audited at least annually by utility personnel, and periodically by third-party.  
9. Conditions between 8 and 10
10. Either of two conditions can be met to obtain a grading of 10:
a) Third party CPA audit of all primary and secondary cost components on an annual basis.
or:
b) Water supply is entirely purchased as bulk imported water, and unit purchase cost serves as the variable production cost.
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						This software is intended to serve as a basic tool to compile a preliminary, or “top-down”, water audit.  It is recommended that users also refer to the current edition of the AWWA M36 Publication, Water Audits and Loss Control Programs, for detailed guidance on compiling a comprehensive, or “bottom-up”, water audit using the same water audit methodology.
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						VERSION HISTORY:

						Version:		Release
 Date:		Number of Worksheets:		Key Features and Developments

						v1		2005/
2006		5		The AWWA Water Audit Software was piloted in 2005 (v1.0 beta).  The early versions (1.x) of the software restricted data entry to units of Million Gallons per year.  For each entry into the audit, users identified whether the input was measured or estimated.

						v2		2006		5		The most significant enhancement in v2 of the software was to allow the user to choose the volumetric units to be used in the audit, Million Gallons or Thousand Cubic Metres (megalitres) per year.  Two financial performance indicators were added to provide feedback to the user on the cost of Real and Apparent losses.

						v3		2007		7		In v3, the option to report volumetric units in acre-feet was added.  Another new feature in v3 was the inclusion of default values for two water audit components (unbilled unmetered and unauthorized consumption). v3 also included two examples of completed audits in units of million gallons and Megalitres.  Several checks were added into v3 to provide instant feedback to the user on common data entry problems, in order to help the user complete an accurate water audit.

						v4 - v4.2		2010		10		v4 (and versions 4.x) of the software included a new approach to data grading.  The simple "estimated" or "measured" approach was replaced with a more granular scale (typically 1-10) that reflected descriptions of utility practices and served to describe the confidence and accuracy of the input data.  Each input value had a corresponding scale fully described in the Grading Matrix tab.  The Grading Matrix also showed the actions required to move to a higher grading score.  Grading descriptions were available on the Reporting Worksheet via a pop-up box next to each water audit input.  A water audit data validity score is generated (max = 100) and priority areas for attention (to improve audit accuracy) are identified, once a user completes the requied data grading.  A service connection diagram was also added to help users understand the impact of customer service line configurations on water losses and how this information should be entered into the water audit software.   An acknoweldgements section was also added.  Minor bug fixes resulted in the release of versions 4.1 and 4.2.  A French language version was also made available for v4.2.

						v5		2014		12		In v5, changes were made to the way Water Supplied information is entered into software, with each major component having a corresponding Master Meter Error Adjustment entry (and data grading requirement).  This required changes to the data validity score calculation; v5 of the software uses a weighting system that is, in part, proportional to the volume of input components.  The Grading Matrix was updated to reflect the new audit inputs and also to include clarifications and additions to the scale descriptions.  The appearance of the software was updated in v5 to make the software more user-friendly and several new features were added to provide more feedback to the user.  Notably, a dashboard tab has been added to provide more visual feedback on the water audit results and associated costs of Non-Revenue Water.   A comments sheet was added to allow the user to track notes, comments and to cite sources used.
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				$/100 cubic feet (ccf)		$/1000 gallons (US)		$/1000 litres				Conversion table														FROM:                                        TO:		Million gallons (US)		Megalitres (thousand cubic metres)		Acre-feet

		Million gallons (US)		1336.806		1000.000		3785.412				7.481		gallons / cubic foot		converting FROM volume unit TO pricing UNITS										Million gallons (US)		1.000		3.785		3.068883

		Megalitres (thousand cubic metres)		353.147		264.172		1000.000				43560		sq feet / acre												Megalitres (thousand cubic metres)		0.264		1.000		0.811

		Acre-feet		435.600		325.851		1233.482				3.785		litres / gallon												Acre-feet		0.325851		1.233		1.000

												0.264		gallons / litre

		losses		1		million gallons (US)		1

										1336.8055610095

		cost		10		$/100 cubic feet (ccf)		1

				cost =		$13,368												Multiply By…

														million				From						To

														m3		547500		Million Gallons (US)		=		2072512.9605		Megalitres (thousand cubic metres)

				customer cost

				$/100 cubic feet (ccf)		$/1000 gallons (US)		$/1000 litres								547500		1.5 BGD

		million gallons (US)		1336.8983957219		1000		3785.411784

		thousand cubic metres		353.1711929922		264.1720523581		1000

		acre-feet		435.6		325.8288		1233.4818325151

		customer cost		5		$/1000 gallons (US)		2

										1000

		marginal production		5000		million gallons (US)		1

				cost =		1.00

						>1 = higher customer cost

						<1 = lower customer cost

		=IF(ISERROR(1/G60),"",(((G24+G25+G40)*G62)+(G37*G61)*INDEX(Sheet1!B2:D4,MATCH(Instructions!G24,Sheet1!A2:A4,0),MATCH('Reporting Worksheet'!I61:J61,Sheet1!B1:D1,0)))/G60)

				(reallosses * real loss cost per unit) + (apparent losses * apparent loss cost per unit * unit conversion factor)

		=IF(ISBLANK(Instructions!$G$26),"",IF(Instructions!$G$26="Megalitres (thousand cubic metres)",IF(AND(G55>25,G50*20+G51>3000),(((18*G50)+(0.8*G51)+(25*(G51*G53/1000)))*G55/1000000)*365,"Not valid"),IF(AND(G55>40,G50*32+G51>3000),(((5.41*G50)+(0.15*G51)+(7.5*(G51*G53/5280)))*G55)/1000000*365,"Not Valid")))

		IF(AND(G55>40,G50*32+G51>3000),(((5.41*G50)+(0.15*G51)+(7.5*(G51*G53/5280)))*G55)/1000000,"Not Valid")))

		Logic:

		If volume unit is blank show nothing

		If instructions is tcm Then

		If pressure > 25 AND length of mains * 20 + # connections > 3000 Then

		(((18 * length of mains) + (0.8 * # connections) + (25 * (# service connections * avg len of pipe / 1000))) * pressure)   /1000

		Otherwise not valid

		If instructions is gallons Then

		If pressure > 40 AND length of mains * 32 + # connections > 3000 Then

		(((5.41 * length of mains) + (0.15 * # connections) + (7.5 * (# service connections * avg len of pipe / 5280))) * pressure)   /1000000

		Otherwise not valid

		If instructions is acre-feet Then

		If pressure > 40 AND length of mains * 32 + # connections > 3000 Then

		(((5.41 * length of mains) + (0.15 * # connections) + (7.5 * (# service connections * avg len of pipe / 5280))) * pressure)   /1000000

		Otherwise not valid

		Use this  abbreviation for labelling the Dashboard NRW chart:

		Var. Prod. Cost

		----------------------

		Data for plotting the Cost/Volume Bar Chart on the Dashboard

										Total Cost of NRW =$128,339

						Volume (MG/Yr)		Cost $		Cost $

		Vol. from own sources:				269.5		$382,920		382919.5

		Vol. from own sources: MA				0.0		$0		0.0

		Water imported:				0.0		$0		0.0

		Water imported: MA				0.0		$0		0.0

		Water exported:				0.0		$0		0.0

		Water exported: MA				0.0		$0		0.0

		WATER SUPPLIED:				269.5		$382,920		382919.5

		Billed metered:				184.5		$1,479,289		1479289.0

		Billed unmetered:				0.0		$0		0.0

		Unbilled metered (valued at Var. Prod. Cost)				0.0		$0		0.0

		Unbilled unmetered (valued at Var. Prod. Cost)				3.4		$4,786		4786.5

		Auth. Consumption		-----------		187.8		$1,506,307		1506307.0

		Water Losses				81.7		$655,131		655131.1

		Unauth. consumption				0.7		$5,404		5403.6

		Cust. metering inaccuracies				0.0		$0		0.0

		Syst. data handling errors				0.5		$3,698		3698.2

		Apparent Losses:				1.1		$9,102		9101.8

		Real Losses (valued at Var. Prod. Cost)				80.6		$114,450		114450.3

		NON-REVENUE WATER:				85.1		$128,339		128338.6
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Water Audit Report for:


Reporting Year:


All volumes to be entered as: MILLION GALLONS (US) PER YEAR


Master Meter Error Adjustments


WATER SUPPLIED Pcnt:Value:


Volume from own sources:77,352.880


MG/Yr


3


MG/Yr


Water imported:n/a0.000


MG/YrMG/Yr


Water exported:


n/a


0.000


MG/YrMG/Yr


Enter negative % or value for under-registration


WATER SUPPLIED:


7,067.430


MG/Yr


Enter positive % or value for over-registration


.


AUTHORIZED CONSUMPTION


Billed metered:84,782.250


MG/Yr


Billed unmetered:n/a0.000


MG/Yr


Unbilled metered:727.757


MG/Yr


Pcnt:Value:


Unbilled unmetered:


8


157.790


MG/Yr


1.25%


MG/Yr


24061


AUTHORIZED CONSUMPTION:4,967.797


MG/Yr


WATER LOSSES (Water Supplied - Authorized Consumption)


2,099.633


MG/Yr


Apparent Losses Pcnt:Value:


Unauthorized consumption:517.669


MG/Yr


0.25%


MG/Yr


Customer metering inaccuracies:


7


111.220


MG/Yr


2.26%


MG/Yr


Systematic data handling errors:511.956


MG/Yr


0.25%


MG/Yr


Apparent Losses:


140.844


MG/Yr


Real Losses (Current Annual Real Losses or CARL)


Real Losses = Water Losses - Apparent Losses:


1,958.789


MG/Yr


WATER LOSSES:


2,099.633


MG/Yr


NON-REVENUE WATER


NON-REVENUE WATER:


2,285.180


MG/Yr


= Water Losses + Unbilled Metered + Unbilled Unmetered


SYSTEM DATA


Length of mains:


4


1,236.5


miles


Number of active AND inactive service connections:


7


55,256


Service connection density:45


conn./mile main


Yes


Average length of customer service line:


10


ft


Average operating pressure:


4


145.3


psi


COST DATA


Total annual cost of operating water system:


10


$33,630,676


$/Year


Customer retail unit cost (applied to Apparent Losses):


10


$3.22


Variable production cost (applied to Real Losses):


6


$335.94


$/Million gallons


 WATER AUDIT DATA VALIDITY SCORE:


 PRIORITY AREAS FOR ATTENTION:


     1: Volume from own sources


     2: Variable production cost (applied to Real Losses)


     3: Unauthorized consumption


Average length of customer service line has been set to zero and a data grading score of 10 has been applied


Are customer meters typically located at the curbstop or property line? 


 AWWA Free Water Audit Software:


 Reporting Worksheet


               Unbilled Unmetered volume entered is greater than the recommended default value








2013


7/2012 - 6/2013


City of Asheville  (01-11-010)


157.790








*** YOUR SCORE IS: 72 out of 100 ***


A weighted scale for the components of consumption and water loss is included in the calculation of the Water Audit Data Validity Score





285.450











                   Default option selected for Systematic data handling errors - a grading of 5 is applied but not displayed





 Based on the information provided, audit accuracy can be improved by addressing the following components:








$/100 cubic feet (ccf)





              <----------- Enter grading in column 'E' and 'J' ---------->


                Default option selected for unauthorized consumption - a grading of 5 is applied but not displayed                





6.252


??????Click to access definition??????


Please enter data in the white cells below. Where available, metered values should be used; if metered values are unavailableplease estimate a value. Indicate your confidence in the accuracy of the input data by grading each component (n/a or 1-10) using the drop-down list to the left of the input cell. Hover the mouse over the cell to obtain a description of the grades


??????


(length of service line, beyondthe property boundary, that is the responsibility of the utility)Use buttons to selectpercentage of water 


supplied


ORvalue


?


Click here: for help using option buttons below


????++Click to add a comment


WAS v5.0


++++++American Water Works Association.Copyright © 2014, All Rights Reserved.???+++++++++++++Use Customer Retail Unit Cost to value real losses?


To select the correct data grading for each input, determine the highest grade where the utility meets or exceeds allcriteria for that grade and all grades below it.




Water Audit Report for:City of Asheville  (01-11-010)


Reporting Year:


System Attributes:


Apparent Losses:140.844                         


MG/Yr


+              Real Losses:1,958.789                      


MG/Yr


=            Water Losses:2,099.633                      


MG/Yr


Unavoidable Annual Real Losses (UARL):794.34


MG/Yr


Annual cost of Apparent Losses:$606,265


Annual cost of Real Losses:


$658,036


Valued atVariable Production Cost


Performance Indicators:


Non-revenue water as percent by volume of Water Supplied:32.3%


Non-revenue water as percent by cost of operating system:3.9% Real Losses valued at Variable Production Cost


Apparent Losses per service connection per day:6.98gallons/connection/day


Real Losses per service connection per day:97.12gallons/connection/day


Real Losses per length of main per day*:N/A


Real Losses per service connection per day per psi pressure:0.67gallons/connection/day/psi


From Above, Real Losses = Current Annual Real Losses (CARL):1,958.79million gallons/year


2.47


* This performance indicator applies for systems with a low service connection density of less than 32 service connections/mile of pipeline





Infrastructure Leakage Index (ILI) [CARL/UARL]:


20137/2012 - 6/2013


Return to Reporting Worksheet to change this assumpiton


 AWWA Free Water Audit Software:


 System Attributes and Performance Indicators


*** YOUR WATER AUDIT DATA VALIDITY SCORE IS: 72 out of 100 ***


??American Water Works Association.Copyright © 2014, All Rights Reserved.


WAS v5.0


Financial:OperationalEfficiency:




Water Audit Report for:


Reporting Year:


All volumes to be entered as: MEGALITRES (THOUSAND CUBIC METRES) PER YEAR


Master Meter Error Adjustments


WATER SUPPLIED Pcnt:Value:


Volume from own sources:7174,324.000


ML/Yr


71.00%


ML/Yr


Water imported:n/a0.000


ML/Yr5ML/Yr


Water exported:


7


8,190.131


ML/Yr7


1.00%


ML/Yr


Enter negative % or value for under-registration


WATER SUPPLIED:


164,488.979


ML/Yr


Enter positive % or value for over-registration


.


AUTHORIZED CONSUMPTION


Billed metered:6125,111.268


ML/Yr


Billed unmetered:83,503.386


ML/Yr


Unbilled metered:7166.157


ML/Yr


Pcnt:Value:


Unbilled unmetered:


6


1,444.000


ML/Yr


1.25%


ML/Yr


24061


AUTHORIZED CONSUMPTION:130,224.811


ML/Yr


WATER LOSSES (Water Supplied - Authorized Consumption)


34,264.168


ML/Yr


Apparent Losses Pcnt:Value:


Unauthorized consumption:


10


411.222


ML/Yr


0.25%


ML/Yr


Customer metering inaccuracies:


6


1,265.429


ML/Yr


1.00%


ML/Yr


Systematic data handling errors:5312.778


ML/Yr


0.25%


ML/Yr


Apparent Losses:


1,989.429


ML/Yr


Real Losses (Current Annual Real Losses or CARL)


Real Losses = Water Losses - Apparent Losses:


32,274.739


ML/Yr


WATER LOSSES:


34,264.168


ML/Yr


NON-REVENUE WATER


NON-REVENUE WATER:


35,874.325


ML/Yr


= Water Losses + Unbilled Metered + Unbilled Unmetered


SYSTEM DATA


Length of mains:


8


4,945.0


kilometers


Number of active AND inactive service connections:


8


312,075


Service connection density:63


conn./km main


No


Average length of customer service line:


8


12.0


metres


Average operating pressure:


8


50.8


metres (head)


COST DATA


Total annual cost of operating water system:


9


$169,973,759


$/Year


Customer retail unit cost (applied to Apparent Losses):


9


$2.35


Variable production cost (applied to Real Losses):


9


$73.54


$/Megalitre


 WATER AUDIT DATA VALIDITY SCORE:


 PRIORITY AREAS FOR ATTENTION:


     1: Volume from own sources


     2: Billed metered


     3: Customer metering inaccuracies





Are customer meters typically located at the curbstop or property line? 


 AWWA Free Water Audit Software:


 Reporting Worksheet








1,444.000





2013


1/2013 - 12/2013


The City of Calgary





*** YOUR SCORE IS: 72 out of 100 ***


A weighted scale for the components of consumption and water loss is included in the calculation of the Water Audit Data Validity Score








164.300





3.000





                   Default option selected for Systematic data handling errors - a grading of 5 is applied but not displayed





 Based on the information provided, audit accuracy can be improved by addressing the following components:








$/1000 litres


100.000


              <----------- Enter grading in column 'E' and 'J' ---------->


                Default option selected for unauthorized consumption - a grading of 5 is applied but not displayed                





32.920


??????Click to access definition??????


Please enter data in the white cells below. Where available, metered values should be used; if metered values are unavailableplease estimate a value. Indicate your confidence in the accuracy of the input data by grading each component (n/a or 1-10) using the drop-down list to the left of the input cell. Hover the mouse over the cell to obtain a description of the grades


??????


(length of service line, beyondthe property boundary, that is the responsibility of the utility)Use buttons to selectpercentage of water 


supplied


ORvalue


?


Click here: for help using option buttons below


????++Click to add a comment


WAS v5.0


++++++American Water Works Association.Copyright © 2014, All Rights Reserved.???+++++++++++++?


To select the correct data grading for each input, determine the highest grade where the utility meets or exceeds allcriteria for that grade and all grades below it.


Use Customer Retail Unit Cost to value real losses




Water Audit Report for:The City of Calgary


Reporting Year:


System Attributes:


Apparent Losses:1,989.429                      


ML/Yr


+              Real Losses:32,274.739                    


ML/Yr


=            Water Losses:34,264.168                    


ML/Yr


Unavoidable Annual Real Losses (UARL):8,015.57


ML/Yr


Annual cost of Apparent Losses:$4,675,159


Annual cost of Real Losses:


$75,845,637


Valued atCustomer Retail Unit Cost


Performance Indicators:


Non-revenue water as percent by volume of Water Supplied:21.8%


Non-revenue water as percent by cost of operating system:49.6% Real Losses valued at Customer Retail Unit Cost


Apparent Losses per service connection per day:17.47litres/connection/day


Real Losses per service connection per day:283.34litres/connection/day


Real Losses per length of main per day*:N/A


Real Losses per service connection per day per meter (head) pressure:5.58litres/connection/day/m


From Above, Real Losses = Current Annual Real Losses (CARL):32,274.74ML/year


4.03


* This performance indicator applies for systems with a low service connection density of less than 20 service connections/kilometre of pipeline





Infrastructure Leakage Index (ILI) [CARL/UARL]:


20131/2013 - 12/2013


Return to Reporting Worksheet to change this assumpiton


 AWWA Free Water Audit Software:


 System Attributes and Performance Indicators


*** YOUR WATER AUDIT DATA VALIDITY SCORE IS: 72 out of 100 ***


??American Water Works Association.Copyright © 2014, All Rights Reserved.


WAS v5.0


Financial:OperationalEfficiency:




