COMMONWEALTH OF KENTUCKY

BEFORE THE PUBLIC SERVICE COMMISSION

In the Matter of:

ELECTRONIC INVESTIGATION INTO )
EXCESSIVE WATER LOSS BY KENTUCKY’S ) CASE NO. 2019-00041
JURISDICTIONAL WATER UTILITIES )

ESTILL COUNTY WATER DISTRICT NO. 1'S FINAL STATUS REPORT
ON COMPLIANCE WITH ORDER OF NOVEMBER 22, 2019

Pursuant to the Commission’s Order of April 7, 2020, Estill County Water District No. 1
(“Estill District”) submits the following report on the status of its efforts to comply with the Order
of November 22, 20109.

1. Compliance with 807 KAR 5:066, Section 16(1). Estill District will replace all of
its existing meters rather than test meters that been in service for more than ten years since their
last accuracy test. On December 5, 2019, the Kentucky Infrastructure Authority’s (“KIA”) Board
of Directors conditionally committed to loan Estill District up to $2,399,450 to fund Estill
District’s System Improvement and Meter Replacement Project. This Project includes the
replacement of all existing customer meters, the installation of flow metering and backflow
prevention devices, the development of a hydraulic model of Estill District’s system, and the
replacement or relocation of five substandard existing creek crossings. Estill District submitted
the minutes of December 5, 2019 KIA Board meeting and the Project’s Profile to the Commission
with its May 21, 2020 report. Attached as Exhibit 1 to this Report is a cost estimate for the meter
replacement.

2. Fire Department Water Usage. Attached as Exhibit 2 to this Report are the

records of fire department water usage. In its submission of May 21, 2020, Estill District advised



the Commission that it had initiated a process by which it will contact fire departments by
telephone or e-mail each month to confirm non-metered usage and will report total fire department
usage on its monthly water loss reports. Attached as Exhibit 3 is the revised tariff sheet to reflect
this new procedure. This tariff sheet was filed today with the Commission.

3. Written Procedure for Third Party Damage to Water District Policy. Attached
as Exhibit 4 is Estill District’s Policy for addressing damage to Estill District property and
facilities caused by third parties, including excavation contractors.

4. Written Procedures and Policies. Attached as Exhibit 5 is Estill District’s current
Policies and Procedures Manual.

5. Theft of Service Policy. Attached as Exhibit 6 is Estill District’s policy regarding
theft of water service.

6. Results of Comprehensive Water Audit. Estill District has conducted a water
audit using the American Water Works Association’s (AWWA) Water Audit Software v5.0. The
audit was conducted using Estill District’s operations for calendar year 2019. Estill District has
arranged for Kentucky Rural Community Assistance Program conduct a Level 1 Water Audit
Validation on the water audit results. When the validation process has been completed, Estill
District will submit the validation results to the Commission. A copy of the audit results is attached
as Exhibit 7. Embedded in the electronic version of this Report is an electronic copy of the water

audit.
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‘ Lexington, KY|859.278.5412
Hopkinsville, KY | 270.886.5466

OPINION OF PROBABLE PROJECT COST

[CINo Design Completed

As _._ ey _ _ _ e, NC _ 828.774.5499 Project: PHASE Il (REVISED) Client: ECWD NO 1 [“Jpreliminary
engineering Date: SEPTEMBER 2020 Contract No.:
Est. By: RAB Checked By: [LJFinal Design
SHEET: OF: 1 Drawing No.: N/A
ITEM ITEM DESCRIPTION QUANTITY MATERIAL LABOR TOTAL COST
NO. NO. | uNIT PERUNIT | TOTAL PERUNIT | TOTAL
CONSTRUCTION

1 NEW XX-INCH OMNI ZONE METER, SETTING 16 EA $22,000 $352,000 $5,000 $80,000 $432,000
2 RESIDENTIAL METER REPLACEMENT 2800 EA $500 | $1,400,000 XXXXX XXXXX $1,400,000
3 STREAM CROSSING VIA DIRECTION DRILL 500 LF $225 $112,500 XXXXX XXXXX $112,500
4 TELEMETRY AT EACH ZONE METER SITE 16 EA $20,000 $320,000 XXXXX XXXXX $320,000
5 MISC. (BLACK TOP, ROCK, ETC.) 1 LS $35,500 $35,500 XXXXX XXXXX $35,500

TOTAL OPINION OF PROBABLE CONSTRUCTION COST $2,300,000

PROJECT COST

1 ENGINEERING FEES - DESIGN $106,950
2 ENGINEERING FEES - CONSTRUCTION $41,550
3 ENGINEERING FEES - INSPECTION $106,000
4 MISCELLANEOUS $25,000
5 ENGINEERING FEES (OTHER) $20,000
6 LEGAL $25,000
7 ADMINISTRATIVE $65,000
8 LAND $10,000
9 CONTINGENCY $199,950

TOTAL OPINION OF PROBABLE PROJECT COST

$2,899,450
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ESTILL COUNTY FIRE DEPARTMENT

HYDRANT USAGE & WATER REPORT

TANKER USAGE:

DATE:___March 25, 2020

TIME:_12:00  TO__ 13:00

HYDRANT LOCATION:_631 Dry Branch Rd.

AMOUNT:__700 GALLONS

HYDRANT CONTITION:___ Good,

(Hargett FD)

R R R R R R R R R R R R R R R R R R R R R R R AR R R R R R R S R R R R R R R R R R R R R R R R R AR R R R R R R R R R R R R R R R R R R

ENGINE DIRECT USAGE:

DATE:

TIME: TO

HYDRANT LOCATION:

APPROX. AMOUNT: GALLONS

OUTLET USED: 2%,4%

HYDRANT CONDITION:

R R R R R R R R R R R R R R R R R AR R R R A R R S S R R R R R R R R R R R R R R R R R AR R R R R R R R AR R R AR R R R R R R R

HYDRANTS NEED REPAIRED:

LOCATION:

PROBLEM:




ESTILL COUNTY FIRE DEPARTMENT

HYDRANT USAGE & WATER REPORT

TANKER USAGE:

DATE:__ July 22, 2020

TIME:_06:30  TO__ 08:00

HYDRANT LOCATION:_270 Winston Rd.

AMOUNT:__3,000 GALLONS

HYDRANT CONTITION:___ Good Pressure

1 of the 2 15" Caps is Stuck, won’t come off
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ENGINE DIRECT USAGE:

DATE:

TIME: TO

HYDRANT LOCATION:

APPROX. AMOUNT: GALLONS

OUTLET USED: 2%,4%

HYDRANT CONDITION:

R R R R R R R R R R R R R R R R R AR R R R A R R S S R R R R R R R R R R R R R R R R R AR R R R R R R R AR R R AR R R R R R R R

HYDRANTS NEED REPAIRED:

LOCATION:

PROBLEM:




ESTILL COUNTY FIRE DEPARTMENT

HYDRANT USAGE & WATER REPORT

TANKER USAGE:

DATE:__ July 14, 2020

TIME:_18:00 TO__ 19:00

HYDRANT LOCATION: 2500 Leighton Rd. before Macndonia Rd.

AMOUNT:__2,000 GALLONS

HYDRANT CONTITION:___ Good,
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ENGINE DIRECT USAGE:

DATE:

TIME: TO

HYDRANT LOCATION:

APPROX. AMOUNT: GALLONS

OUTLET USED: 2%,4%

HYDRANT CONDITION:
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HYDRANTS NEED REPAIRED:

LOCATION:

PROBLEM:
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AREA Estill County, Kentucky

PSC KY NO. 4
1% Revised SHEET NO. 22
Estill County Water District No. 1 CANCELLING PSC KY NO. 4

Original  SHEET NO. 21

RULES AND REGULATIONS

b. 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.

C. 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.

d. 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 where the fire occurs shall be liable for all water usage in excess of the four hours.

e. 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 fifth 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.

(N)
(N)

DATE OF ISSUE September 18, 2020
MONTH / DATE / YEAR
DATE EFFECTIVE November 1, 2020
MONTH / DATE / YEAR
ISSUED BY /s/D. Blain Click
SIGNATURE OF OFFICER
TITLE Chairman

BY AUTHORITY OF ORDER OF THE PUBLIC SERVICE
COMMISSION IN CASE NO. DATED
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Excavation Break Policy

The Estill County Water District No. 1 (“the District”) adopts the following policy and procedures
to address instances of third-party damage to District property. This policy requires the issuance
of an invoice to any third party who strikes, destroys, vandalizes, or interrupts service to the
District’s water lines, pump stations, or other property.

The District will first make every effort to identify who the party responsible for the
damage.

After identifying the party responsible for damage, the District will determine whether
the responsible party followed guidelines laid out in the Kentucky 811 Call Before You Dig
regulations.

The District will determine if the District assets were properly marked before the
responsible party for the damage began its excavation work.

If the District determines the damage was caused by the responsible party’s negligence
or failure to observe properly marked locations, it will determine the total financial loss
resulting from the responsible party’s actions, including, but not limited to, physical asset
replacement or repair, lost water, labor, and contractor expenses.

Once the total financial loss has been determined, the District will serve a demand for
reimbursement of its total financial losses in form of an itemized invoice and establish a
time period for payment.

If the responsible party fails to timely satisfy the District’s demand for reimbursement, it
will consult with its legal counsel and initial legal action to obtain compensation for its
financial losses.
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OPERATION AND MAINTENANCE MANUAL

FOR

WATER DISTRIBUTION AND STORAGE FACILITIES

ESTILL COUNTY WATER DISTRICT NO. 1

ADOPTED MARCH 2013
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OPERATION AND MAINTENANCE MANUAL

WATER DISTRIBUTION SYSTEM AND STORAGE FACILITIES
ESTILL COUNTY WATER DISTRICT NO. 1
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CHAPTER 10
INTRODUCTION
I A. GENERAL
1. The Estill County District No. 1 water distribution system provides potable water to mostly rural

customers residing in Estill County. The distribution system plays an important role in the health
and well-being of communities served. It is vital that the system is operated in a manner to
provide sufficient quantities of water that meet Division of Water quality standards. In order to
achieve this purpose, the system must be operated as intended by the designers and
equipment maintained in good operating condition. The purpose of this manual is to describe
those operating and maintenance procedures, which will enable the employees to provide water
service to customers efficiently and economically.

2 All employees invoived in the management, operation and maintenance of the system should
read this manual and become familiar with its contents. This manual should be periodically
reviewed by operation and management personnel and revisions made to reflect current
operation and maintenance practices.

3. All employees should maintain a professional attitude and professional working relationships.
The system should be maintained and operated in a manner that will merit the respect of the
community. The effectiveness of the system and the cost of operations will be directly affected
by the attitude and competence of the employees.

) B.  OPERATOR RESPONSIBILITY

1. It is the responsibility of the operator to put his/her training and knowledge to use in the
operation and maintenance of the distribution system. The following is a list of functions to be
performed by operating personnel which will result in efficient operation and maintenance of the
system.

(a) Maintain all equipment, structures and grounds in accordance with manufacturer's
instructions and this manual.

(b) Change the operation of the system to meet changing conditions.
(c) Keep complete and accurate records of all phases of operation and maintenance.

(d) Supervise, instruct and train subordinate personnel in operating theory and practice,
maintenance, safety, record keeping and, if required, the art of getting along with each
other.

(e)  Prepare reports based on operating and maintenance records for management and/or
regulatory agencies as required.

(f As the need arises, be able to communicate in understandable language with employer,
employees, the news media, service organizations, etc. on subjects relating to the
distribution system. '

10-1
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(@) Prepare operating budgets and keep such accounts as are necessary to justify budget
requests.

(h) Keep management advised, in writing, as to the status of the system, in relation to
design factors, physical condition, need for expansion, etc.

(i) Be able to inform management as to the regulations or laws governing his operations.
)] Participate in short courses and schools, when available.

(k) Subscribe to and regularly read several of the periodicals related to water
treatment/distribution.

MANAGERIAL RESPONSIBILITY

Management is responsible for the overall performance of the system, since management is in
a position to correct any deficiencies which may occur in the operation of the system. Periodic
inspections should be made to verify that the system is being operated correctly and
maintenance records are being kept up to date. Mutual problems of management and operating
personnel should be discussed and operation practices should be observed. The two most
important functions of management are (1) provide qualified operating personnel and (2) budget
adequate funds for plant operation and maintenance. Management should encourage the
operator to feel free to consult with the consulting engineer at all times concerning either
operation techniques or the need for making correction, improvements and/or revisions to this
manual.

The following is a list of functions to be performed by. management which will assist in efficient
operation and maintenance of the distribution system.

(a) Maintain adequate operation and management records.

(b) Establish staff requirements, prepare job descriptions, develop organizational charts and
assign personnel.

(c) Provide operational personnel with sufficient funds to properly operate and maintain the
system.

(d) Ensure operational personnel are paid a salary commensurate with their level of
responsibility.

(e) Provide good working conditions, safety equipment and proper tools for the operating .

personnel.
(7] Establish a harmonious relationship with operational personnel.

(9) 'Provit::lzé,' operating personnel with job security and career .bpportunities.

10-2
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(h)
@
0)

M

(m)

(n)
(0)
(p)

Establish operator training program.

Provide incentives for en;lployees.

Motivate personnel to achieve maximum efficiency of operation.
Make employees aware of importance of proper system performance.

Make periodic inspections of the system to discuss mutual problems with the operating
personnel and to observe operational practices.

Create an atmosphere that will make operational personnel feel that they can bring
special problems to management's attention.

Maintain good public relations.
Prepare budgets and reports.

Plan for future facility needs.

D. DISTRIBUTION SYSTEM COMPONENTS

Water distributed by the Estill County District No. 1 is supplied from Irvine Municipal Utilities, which in

turn draws it from the Kentucky River. The Estill County District No. 1 consists of water mains, storage

-~ tanks, pump stations, and other facilities. Details for these facilities are summarized in Tables 10-1
(_ _J through 10-_ located in the Appendix.

Pipe materials used in the distribution system consist primarily of PVC, ductile iron and steel.

A map of the distribution system showing pipe size, location and valve locations is kept at the Estill
County District No. 1 water office.

10-3
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CHAPTER 20
PERMITS AND STANDARDS

A. GENERAL

The classification of water treatment plants and water distribution systems per the Kentucky Public &
Semipublic Drinking Water Regulations is as follows:

Classification shall be generally in accordance with the classes listed in Section 6 of 401 KAR
8:030. However, the Kentucky Natural Resources and Environmental Protection Cabinet
(KNREPC) may make changes in classification in accordance with needs created by particular
complexities of any specific plant or distribution system by reason of special features of design,
or by reason of a source of supply that has characteristics that may make operation more
difficult than normal, or a combination of such conditions. Due notice of any such change shall
be given to the Owner of the treatment plant and/or water distribution system.

B. REPORT PROCEDURES FOR SPILLS OR INADEQUATELY TREATED WATER

1. General: It is very important that personnel at all levels be informed of the reporting methods for
spills or improperly treated potable water. Quick reporting will aid spill clean-up and monitoring
assistance can be set out to help prevent health hazards and environmental damage. Penalties
for not reporting the conditions are also severe and public relations can be damaged.

2. Procedures On Reporting Spills In Kentucky

O

(a) Kentucky Reporting Requirements: The spill of a substance which threatens or
contributes to pollution of state waters must be reported to the Kentucky Division of -
Water Quality as set forth in 401 KAR 5:015. The method by which the report is made
depends on the type and circumstances of the spill (See Appendix).

A sewage system bypass must be reported prior to the occurrence when possible.
Notification may be by any mode of communication, but must be given as far in advance
of the discharge as possible.

An emergency or accidental spill or discharge, whether from a sewage system or from a
container or pipeline used to transport or store substances which would contribute to
water pollution, must be reported to the Division by the most rapid means of
communication available. The person in charge of such activity is responsible for
notifying the Division. This requirement can be satisfied by calling 502-564-3410 (during
office hours) or 502-564-2150 (24-hour number),

Any person notifying the Division of a spill should, as a minimum, report the following
information:

1) Point of spill: The site such that it may be located on a road map.

. + - | - -‘\
(2) Nature and quantity of the material spilled: The chemical and trade name, (_)
quantity and present condition of the material.

20-1
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3) Party responsible for the spill: The company, facility and/or individual.

(4) Assessment of probable environmental impact: The stream(s) involved, wildiife
affected, other associated effects.

(b) Federal Reporting Requirements: As set forth in 33 CFR 153.203 published in the
Federal Register, the discharge of oil or a hazardous substance in violation of the
Federal Water Pollution Control Act must be reported immediately to the National
Response Center in Washington, D.C. (800-424-8802, a toll-free 24-hour number).

If it is impractical to give notice to the National Response Center, the spill may be locally
reported to the Environmental Protection Agency, Region IV Response Center (404-562-
8700, a 24-hour number).

C. PENALTIES FOR BEING NEGLIGENT IN REPORTING

The penalties for not reporting spills or not treated sewage according to the permit are severe for
persons responsible for allowing the violations to take place. All persons involved in the operation of a
water utility should be familiar with the Kentucky Revised Statutes (KRS) Chapter 224 concerning
Environmental Protection.

20-2
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CHAPTER 30

' \
DESCRIPTION, OPERATION AND CONTROL OF PUMPING STATIONS, { /
STORAGE FACILITIES AND PIPELINES

A. GENERAL

T The Estill County Water District No. 1 water distribution system is supplied water from the City
of Irvine at two locations in the system.

2. The water distribution system is shown on a system map maintained at the office.

3. The system contains several hydrants. These hydrants are for maintenance/flushing and access

to the system.

4. A number of valves are located in the distribution system to isolate sections of the system for
maintenance. Under normal conditions all valves are in the open position.

8. Under normal operating conditions the system will provide a service water pressure between
approximately 30 and 100 psi.

B. PUMP STATIONS

1. The system contains eight pump stations. See Appendix __ for specifics for each station.

N

2. The pumps typically operate one at a time and are controlled by radio telemetry. They also can
be manually cperated from each station.

3. The pump stations should be inspected on a reguiar basis (weekly?) to prevent significant
service outages should an equipment failure occur.

C. STORAGE TANK
4, The system contains nine storage tanks. See Appendix __ for specifics for each tank.

5. The storage tanks serve two purposes: They provide adequate system operating pressure and
provide water storage. One condition that can cause a rapid drop in water level and a
corresponding drop in system pressure is a line break. It is essential that any line breaks be
detected as quickly as possible so that the broken section of line can be isolated and repaired
quickly.

6. The storage tanks should be inspected annually to check for degradation of the coating system,
corrosion and general condition of the tank structure.

D. SYSTEM PIPING, VALVES AND APPURTENANCES i e

1. The water distribution system contains pipe ranging in size from 2" diameter to 12" diameter.. - U
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Most equipment is constructed to .include a one-year guarantee period. During: this period, the
contractor has the responsibility .to repair, correct or replace any equipment or material that fails to
perform in accordance with the terms and provisions of the contract. Personnel should be cautioned
that alteration of supplied equipment without the knowledge and consent of the- contractor and
manufacturer may result in refusal of these parties to accept responsibility for any subsequent
problems. Equipment which is not regularly in service during the guarantee period must be maintained
and should be operated periodically to prevent problems which might arise due to the equipment not
being operated. The fact that a guarantee is in effect should not be cause to allow improper
maintenance or operation of equipment and thus reduce its useful life.

k. CONTRACT MAINTENANCE

Certain maintenance tasks would be better handled by an outside specialized contractor. For example,
motor repairs should be done only by an authorized repairman and repairs to control panel wiring
should be handied only by an electrician. Similarly, plumbers, mechanics, or general contractors should
be consulted for plumbing problems, machine malfunction and major changes to the plant, respectively.
The cost effectiveness ratio of having outside contractors perform these duties will be greater, as will
the quality of the work. The Owner should solicit competitive bids from at least three possible suppliers
of each service and have the contracts bid each year in order to get the best and most economical cost.

M. EQUIPMENT IN THE ESTILL COUNTY WATER DISTRICT NO. 1 WATER DISTRIBUTION
SYSTEM

1. General: As stated earlier, this Chapter is not intended to replace the equipment manufacturer's
operation and maintenance manuals. The following section is intended to point out some of the
main maintenance items on the major pieces of equipment. Every piece of equipment should be
checked when the operator makes his daily rounds. If the operator discovers anything wrong, he
should take the appropriate action to see that the proper corrective maintenance work is
performed.

2. Pumps

a. Observation of Pump Operation: When it is necessary to operate pumps, daily
inspections should be made and any irregularities in the operation of a pump should be
reported immediately. This applies particularly to changes in the sound of a running
pump, abrupt changes in bearing temperatures and stuffing box leakage. A check of the
pressure gauges and of the flowmeter, if installed, should be made hourly. If recording
instruments are provided, a daily check should be made to determine whether the
capacity, pressure or power consumption indicates that further inspection is required.

b. Semiannual Inspection: The following should be done every six months. The free
movement of stuffing box glands should be checked, gland bolts should be cleaned and
oiled, and the packing should be inspected to determine whether it requires
replacement. The pump and river alignment should be checked and corrected if
necessary. Oil-lubricated bearings should be drained and refilled with fresh oil. Grease-
lubricated bearings should be checked to see that they contain the correct amount of
grease and that it is still of suitable consistency.
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Annual Inspection: A very thorough inspection should be made once a year. In addition
to the semi-annual procedure, bearings should be removed, cleaned and examined for
flaws. The bearings housings should be carefully cleaned. Antifriction bearings should
be examined for scratches and wear. Immediately after cleaning and inspection,
antifriction bearings should be coated with oil or grease.

The packing should be removed and the shaft sleeves - or shaft, if no sleeves are used -
should be examined for wear.

When the coupling halves are disconnected for the alignment check, the vertical shaft
movement of a pump with sleeve bearings should be checked at both ends with the
packing removed. Any vertical movement exceeding 150% of the original clearance
requires an investigation to determine the cause. The end play allowed by the bearings
should also be checked. If it exceeds that recommended by the manufacturer, the cause
should be determined and corrected.

All auxiliary piping, such as drains, sealing water piping and cooling water piping, should
be checked and flushed. Auxiliary coolers should be flushed and cleaned.

The pump stuffing boxes should be repacked, and the pump and the driver should be
realigned and reconnected.

All instruments and flow-metering devices should be recalibrates, and the pump should
be tested to determine whether proper performance is being obtained. If internal repairs
are made, the pump should again be tested after completion of the repairs.

Record of Inspections and Repairs: The working schedule of the semiannual and
annual inspections should be entered on individual pump maintenance cares, which
should contain a complete record of all the items requiring attention. These cards should
also contain space for comments and observations on the conditions of the parts to be
repaired or replaced, on the rate of appearance of wear, and on the repair methods
followed. In many cases, it is advisable to photograph badly worn parts before they are
repaired.

In all cases, complete records of the cost of maintenance and repairs should be kept for
each pump, together with a record of its operating hours. A study of these records will
generally reveal whether a change in materials or even a minor change in construction
may not be the most economical course of action.
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CHAPTER 70

EMERGENCY RESPONSE PLAN
A. GENERAL

Emergency conditions can be imposed on a distribution system by natural disasters, strikes, civil
disorders and equipment failures. Emergency planning is essential to insure continued effective
operation of the system during such emergencies. This chapter of the operation and maintenance
manual focuses upon an emergency response plan to be implemented during emergencies.

An Environmental Protection Agency report entitled "Design Criteria for Mechanical, Electrical and Fluid
System and Component Reliability" contains information related to emergency planning.

B. BASIC CONSIDERATION

1. Maintaining Adequate Engineering Drawings: It is essential that engineering drawings of the
treatment plant, pumping stations, storage facilities and distribution system be kept complete
and up-to-date. Drawings should be updated each time a change, large or small, is made in the
System.

2. Notification to Appropriate State Agency in Case of Possible Contamination: When a public
water system experiences a line break, loss of pressure, loss of disinfection, or other event
which may result in contamination of the water, the public water system shall inmediately report
to the cabinet by calling the Drinking Water Branch of the Division of Water in Frankfort at (502) ( M
564-3410 or the appropriate regional field office of the Division of Water. If a report, required by
401 KAR Chapter 8, is made at a time other than normal business hours, it shall be made
through the twenty-four (24) hour environmental emergency telephone number, (502) 564-2380.

3. Personnel: Properly trained personnel in sufficient numbers is of primary important in an
emergency situation in any distribution system. In recognition of the possibility that only one
operator may be on duty at a time in the Estill County Water District No. 1 water system, it is
recommended that this operator exercise extreme care and request the assistance of
management in the event of an emergency. The severity of the emergency may or may not
require additional personnel and equipment.

4, On-The-Job Injuries: On-the-job injuries should be immediately reported to management. An
accident report form (see Appendix), should be completed as soon as possible and given to
management.

S. Inoculations: Management should see that all system employees are inoculated for tetanus,

toxoid and typhoid in accordance with professional medical advice.

C. VULNERABILITY ANALYSIS

A vulnerability analysis is a study of adverse effects which could prevent proper water distribution. It is .
our opinion that the system could be adversely affected by strikes, tornadoes, freezes, sleet storms and U
lightning, as well as iliness, there being only one operator.




2 Strikes: If system employees were to strike, members of the utility would be called upon to
operate the system. The utility is required by law to satisfy its requirements at all times and must
keep the pumping stations and distribution system in operation under all conditions.

4 Tornadoes: There is a remote chance that a tornado could strike the utility's service area. If the
distribution system is damaged, all undamaged components should be utilized if possible.

3. Freezes: Normal freezing should not hamper pumping and distribution system operations. The
area often has winter temperatures around or below freezing; however, the constant movement
of water should prevent its freezing. In the event of extended periods of severe freezing, the
pumps may be operated continuously to maintain water movement in both the storage tank(s)
and mains.

4, Sleet Storms: Sleet storms occur occasionally in the utility's service area. The greatest threat
during such storms is power failure, due to line breaks. Power outages of this nature normally
do not exceed two hours. Notify management and the utility company should this occur.

5 Lightning: Lightning often causes trouble by knocking out breakers and sometimes burning out
a transformer. Notify management and the utility company should this occur.

D. MUTUAL AID AGREEMENTS

Mutual aid agreements should be considered by the utility between several organizations which could
benefit the system in an emergency. The following is a list of organizations to be considered:

1; Consuilting engineers for the system

z; Industrial firms

3. Construction companies

4. Electric, gas and telephone companies
5. Fire and police departments

6. Civil defense organizations

7. Health department

8. Other community agencies

Eontract are included in the Appendix.

AN ATy

A sample mutual aid agreement format and a:sample:mt
This contract may be adapted for use by the utility if desired.

E PRESERVING DISTRIBUTION SYSTEM RECORDS

Essential records, maps and inventories should be protected. Records and inventories shoul_d be kt_ept
in the file cabinet to prevent loss or destruction by theft or fire. Copies of maps of distribution mains
should be available at the water system-office and coples available for maintenance crews and service
- vehicles.

E: COORDINATING INSTRUCTIONS FOR LOCAL POLICE AND FIRE DEPARTMENTS




The distribution system's Emergency Response Plan should be coordinated with the local law
enforcement agency and fire departments.

1 Law Enforcement (State Police or Sheriff)
(a) Should check distribution system security measures.
(b) Shouid make routine checks of distribution system, storage tanks and pump stations.

(c) Should notify distribution system Superintendent in the event of a street spill of
hazardous materials.

(d) Should be prepared to assist during emergencies within the distribution system.
2. Fire Department

(@)  Should routinely check fire fighting equipment within the facility and inspect system for
potential fire hazards.

(b) Should provide first aid instruction to distribution system personnel.
(c) Should coordinate with distribution system personnel on safety precautions to be used
with electrical equipment and chemicals.

G. RESPONSIBILITIES OF DISTRIBUTION SYSTEM PERSONNEL

Management should have overall responsibility for the emergency program. The utility should be
familiar with the Disaster Relief Act of 1970 (Public Law 91-606) and the Office of Emergency
Preparedness Circular 4000.5C, Manual for Applications, Federal Disaster Assistance Program. If the
administration is familiar with the procedures described in these documents, it will insure that Federal
assistance is received in a prompt and efficient manner in the event of eligible damage to facilities.

Y
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CHAPTER 80

SAFETY

A. GENERAL

Safety and injury prevention are of prime importance to both employees and employers. Injuries not
only result in physical pain and suffering experienced by the injured, but also cause family hardship,
and often permanent disability, loss of income and may resuit in death. Employers lose man-hours,
production efficiency and possibly the costs of hiring and training a replacement and increased
insurance rates.

The Estill County Water District No. 1 water distribution system and storage facilities contain various
potential hazards. Some of the potential hazards associated with the water system are bacterial
infection, electrical, mechanical, explosion, fire, oxygen deficiency, chemical handling, etc. Employees
should aiways be conscious of the potential for danger and should take action to reduce the potential
for accidents and injuries and to eliminate dangerous conditions to the maximum extent possible. A
thorough understanding of the equipment in the distribution system is a good first step toward reducing
danger to the operator.

A continuing safety training program is recommended, as well as first aid courses. A knowledge of what
to do and where to get assistance may mean the difference between life and death. Encourage your
fellow employees to be safety conscious and to participate in first aid and safety instruction programs,
the life you save may be your own.

/ B.  PROTECTIVE DEVICES

The first important protective device is the fence around the structures and equipment. The fence and
the locked gates are provided for protection of people who are unaware of the potential danger. Also, it
is appropriate that signs be provided along the fence to designate the nature of the facility and advise
against trespassing.

Guard railings, handrails or other protective devices are provided on stairs, openings, tanks, ladder
ways and platforms to protect the operator during routine inspections of system operations. Waming
signs are posted in all hazardous areas. Channels may be provided with plates or gratings to form
walkways. The operator should take care to see that these covers are always in place, and that they
have not slipped to one side leaving an edge without support. This situation is very dangerous because
the plate may not support the weight of a man.

All mechanical equipment is supplied with guards for belts, gears, couplings and all exposed moving
machine parts. These guards should aiways be replaced if they are removed for any reason.

Fire extinguishers are provided at the facilities. The operator should be familiar with their locations and
use.

C. SAFETY PRACTICES
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1. Personal Hygiene: The best defense against infection is the practice of good personal hygiene.
The following safety guides should be observed whenever working around a water distribution e
system: : {

(a) Hands and fingers should be kept from the nose, mouth, eyes and ears:

(b) Rubber gloves should be used while handling chemicals or other possibly infecting
materials. Protective'measures are particularly important when the hands are chapped
or burned or the skin broken from any wound.

(c) After work and before eating, the hands should be washed thoroughly with plenty of
soap and hot water. The nails should be kept short and foreign materials should be
removed with a nail file or stiff brush. When the hands are soiled, smoking pipes or
contaminated ends of cigarettes or cigars may introduce infectious material to the
mouth. Care should also be exercised in laboratory work that contamination is not
introduced in the mount from soiled pipettes.

(d) Fresh work cloths-should not be stored in a locker with used work clothes.
(e) All cuts and scratches must be reported and be given first aid treatment.
)] A shower should be taken after each work day.

2. Safety Rules and Procedures: All system employees are responsible for all safety rules and
procedures established for the safety of the employees and the water facilities. They also O
should render any possible aid to safe operations and report all unsafe conditions or practices to
the operations supervisor. The supervisor shall insist on employees observing and obeying
every rule, regulation and order as is necessary for the safe conduct of the work and shall take
such action as is necessary to obtain observance.

All employees shall be given frequent accident prevention instructions. Monthly safety meetings
are important, with employees being given an opportunity for involvement. These meetings may
include films, slides, lectures and discussions. Safe working conditions should include
observance of the following rules of procedures and conduct:

(a) Anyone known to be under the influence of alcohol or drugs shall not be allowed on the
job while in that condition.

(b} Horseplay, scuffling and other acts which tend to have an adverse influence on safety or
well-being of the employees shall be prohibited.

(c) Work shall be well planned and supervised to forestall injuries in the handling of heavy
materials and in working with equipment.

(d) No one shall knowingly be permitted or required to work while his ability or alertness is
so impaired by fatigue, illness or other causes that might unnecessarily expose him or

others to injury.

< -‘J
s
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(e)

(f)

(9)

(h)

)

(k)
(1)
(m)

(n)
(o)
()

()

"
(s)
(®

(u)
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Employees shall not enter chambers, tanks or other similar places that receive litile
ventilation, unless it has been determined that the air contains no flammable or toxic
gases or vapors.

Employees shall be alert to see that all guards and other protective devices are in proper
places and adjusted, and shall report deficiencies promptly to the operation's supervisor.

Workers shall not handle or tamper with any electrical equipment, machinery, or air or
water lines in a manner not within the scope of their duties, unless they have received
specific instructions from their supervisor.

All injuries shall be reported promptly, so that arrangements can be made for medical or
first aid treatment.

Any job related injury requiring a visit to a physician requires a physician's release in
order to return to the job.

When lifting heavy objects, use mechanical equipment when possible. When lifting by
hand, use the large muscles of the legs keeping the back straight as you lift.

Shoes with thin or badly worn soles shall not be worn.

Do not throw material, tools or other objects from buildings or structures.

Wash thoroughly after handling injurious or poisonous substances and follow all special
instructions from authorized sources regarding this matter. Hands should be thoroughly
cleaned just prior to eating if they have been in contact with material of unknown origin,
paint or similar substances.

While climbing ladders, face the ladder and use both hands.

Gasoline shall not be used for cleaning purposes.

No burning, welding or other sources of ignition shall be applied to any enclosed or
partially enclosed tank or vessel, until it has first been determined that no possibility of

explosion exists, and authority for the work is obtained from the immediate supervisor.

Any damage to scaffold, false work or other supporting structures shall be reported
promptly to the operation's supervisor.

Hard hats shall be worn at all times when outside of the control room.
Keep faces of hammers in good condition to avoid developing mushroomed heads.

Hold cold chisels in such a way that the knuckles will be protected if the hammer misses
the head. Chisels struck by others should be held by tongs or similar holding devices.

Do not use pipe or Stillson wrenches as a substitute for other wrenches.
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(v)- | : ‘I.\:;Urf.znches shall not be altered by the addition of handle extensions or "cheaters".
(w) Files shall be equipped with handles. Never use a file as a punch or pry.

(%) Do ﬁot use a screwdriver as a chisel.

(v) Do not push wheelbarrow with handles in an upright position.

(2) Do not fiﬁ or lower portable electric tools by means of the power cord; use a rope.
(aa) Do not leave cords of portable electric tools where cars or trucks can run over them.

(bb)  In locations where the handling of a portable power tool is difficult, such as high places,
suspend it from some stable object by means of a rope of similar support of adequate
strength.

(cc) Eye protection shall be worn when working in areas of eye hazard, such as power saws,
jack hammers, etc.

(dd) Do not attempt to operate machinery or equipment without special permission, unless it
is a regular duty.

(ee) Loose or frayed clothing shall not be worn around moving machinery or other sources of
entanglement. ( B

(ff) Machinery shall not be repaired or adjusted while in operation. Nor shall oiling or moving
parts be attempted, except on equipment that is designed or fitted with safeguards to
protect the person performing the work.

(ag) Air hoses shall not be disconnected to compressors until hose line has been bled.

(hh)  Employees should wear a uniform and proper footwear while working. Uniforms and
work shoes should not be worn home. This practice is important for protecting the
employee's family from various health hazards. Proper footwear shall be worn to protect
the individual under varying circumstances. Rubber boots should be worn in wet areas
and reinforced shoes should be worn in areas where there may be falling objects. All
shoes should be constructed of heavy duty material. Footwear which is defective or not
appropriate to the extent that its ordinary use creates the possibility of foot injuries shall
not be worn.

3. Good Housekeeping: One of the most frequent causes of accidents or fire in system facilities is
poor housekeeping. While it is impractical to list all hazards, the following good housekeeping
guidelines may help eliminate causes for injuries and/or fire.

(a) .- A routine program and schedule for housekeeping should be established. Personnel
should be oriented to the program and to a schedule of regular management G
inspections.
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(b) - All places of employment, passagéﬂiiéﬁé, storerooms-and service rooms should be kept =
clean and orderly and in a sanitary condition. St

(c) The floor of every workroom should be maintained in a clean and, as far as possible, a:.
dry condition. Where wet processes are used, drainage shouid be maintained and false-
floors, platforms, mats or other dry standing places should be provided.

(d) Trash and loose debris and rubbish should be picked up from floors, stairways,
passageways and platforms.

(e) To facilitate cleaning, every floor, working place and passageway should be kept free of - -
protruding nails, splinters, holes and loose boards.

)] Walkways should be kept free of grease, sludge and oil.

(g) Splash guards and drip pans should be used whenever possible to keep oil and grease
from machinery and pumps off the floor.

(h) Walkways and roadways should be kept free of ice. If this is not possible, they should be
salted and sanded.

(i) Solvent-soaked and combustible wastes should be disposed of in airtight metal
receptacles and removed daily from the plant.

g) Kick plates should be used on catwalks and raised platforms.

(k) General housekeeping should be scheduled on a periodic basis. This should include the
floor drains and traps.

4. Oxygen Deficiency: One of the hazardous conditions in any facility is that of oxygen deficiency.
Normal air contains about 21 percent (by volume) oxygen and 79 percent nitrogen. Any
atmosphere containing less oxygen is called an oxygen-deficient atmosphere. When the oxygen
level drops to 12 percent or less it may be fatal.

Basically, oxygen deficiency is the result of poor ventilation. oxygen deficiency may occur by the
displacement of air by some other gas. Oxygen deficiency also may occur because of the
absorption, consumption or biochemical depletion of the available oxygen as a result of the
decomposition of organic matter.

Oxygen deficiency in system facilities occurs primarily in manholes, in tightly covered pits or
tanks regardiess of depth, and in poorly ventilated rooms or basements.

Safe practice requires an awareness of the potential problem, detecting the existence of oxygen
deficiency, and proper ventilation to restore a normal atmospheric condition.

In any of the potential areas listed above where there is no assurance of ample oxygen, an -
oxygen deficiency detector should be used to sample and test the conditions before entry.
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Correction of oxygen deficiency includes ample ventilation and removal of noxious:gases if
present. In rooms or structures, ventilation may be secured by opening doors or windows or
through the operation of fans. in tanks, pits and manholes, ventilation may be attained with
compressed air or portable air blowers. The discharge pipe or hose should extend to near the
bottom of the structure.

Noxious Gases and Vapors: A noxious gas or vapor is one directly or indirectly injurious or
destructive to the health or life of human beings. It may present a hazard by causing burns,
explosions, asphyxiation or poisoning.

Operators of water distribution systems should be thoroughly familiar with the characteristics,
sources and means of testing for the common gases associated with water facilities. These
gases may occur in pumping stations, chlorine facilities, sewers and sewer manhole tunnels,
and all other enclosed areas. Safe practice requires that, before entering any manhole or vault,
tests should be conducted for the presence of dangerous gas with approved gas indicators.

When there is evidence of flammable or toxic gases, the manhole or vault should be purged
before it is entered by forcing fresh air into the enclosure with a blower and flexible hose. While
work is in progress, periodic checks should be made to determine if gas is accumulating. If this
is the case, pumping and/or blowing should be continuous.

At the start-up of a new process, it is safe practice to suspect and test for gas in all potential gas
producing or accumulating areas. Evidence of gas may require adjustment of faulty operations
or adjustment in the ventilation system in a particular area.

Explosive and Flammable Gases: Flammable or burnable gases, when mixed with air (oxygen)
in certain proportions, will explode violently upon ignition. No explosion will occur when the
mixture is outside this range. The minimum concentration of a gas-air or vapor-air mixture is
outside this range. The minimum concentration of a gas-air or vapor-air mixture which will
explode if ignited is known as the lower explosive range of the particular gas or vapor.

Work places which are most likely to be subject to a noxious gas or vapor situation or oxygen
deficiency, and which should be carefuily investigated before entering are any tightly covered
pit, tank or valve chamber, regardless of depth.

Detection of an existing gas or vapor hazard and taking steps to remove or to protect against it
are the sure ways to prevent accidents and loss of life. Fortunately, a fairly simple method of
detection of the common hazards is available at reasonable cost. Tests should be made on the
order given below. Tests may be made through a ventilation hole in a manhole cover, under a
partially removed cover, or with the cover entirely removed. Care must be taken in all cases to
avoid the creation of sparks. It is common practice to test at a depth about six feet above the
manhole or tank floor, assuming that lighter-than-air gases will be vented from the top. If
flammable gas is detected, it is wise to continue testing for the entire depth of the structure.

Test for Flammable or Explosive Gases: These gases may be any of those which are
explosive. They may be detected by relatively inexpensive combustible gas indicators. These
instruments are battery operated units which oxidize or burn a sample of the atmosphere under
test over a heated catalytic filament which is part of a balanced electrical circuit. Any
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combustible gas or vapor in.the tested sample will unbalance the circuit, cause a deflection of
an indicator needle to show,.on a scale, the concentration of combustible gases or vapors in the
sample. This scale is.graduated in percent of the lower explosive limit of:the gas being tested.
For example, if methane alone were present in the sample and the scale pointer read 1150
percent", then 2-1/2 percent of methane by volume is present in the -atmosphere (since the
lower explosive limit of methane is 5 percent). This would be a hazardous condition and the
manhole should be ventilated and retested. In general, readings in excess of 20 percent of the
lower explosive limit should be considered hazardous. The sample is obtained by a tube or
probe lowered to the desired depth in the structure and a bulb is used to aspirate the sample
through the unit. The instruments are usually calibrated for petroleum vapors and do not give
exact accuracy for other vapors. They are sufficiently close, however, so as to give a degree of
accuracy which is adequate for complete safety of personnel.

Test for Hydrogen Sulfide: Lead acetate, in a cotton mesh covered ampoule which may be
crushed between the fingers and exposed in the atmosphere under test for one minute, turns
from yellow to brown in color in the presence of hydrogen sulfide. The color may be compared
to a chart which indicates concentrations from 5 to 25 ppm. Precautions to be taken are given
on the chart. A concentration of 20 ppm is indicated as the maximum allowable for eight hour
exposure.

Test for Carbon Monoxide: Ampoules similar to those described above are used for this test.
They contain palladium chloride which, when exposed to the gas, turns from yellow to dark gray.
A color chart is used to determine gas concentration up to 0.1 percent by volume. The chart
points out the precautions which should be taken. The exposure time for these ampoules is ten
minutes freezing. A maximum allowable concentration for eight hour exposure is indicated to be
100 ppm.

Test for oxygen Deficiency: This test is made by aspirating a sample of the atmosphere through
a sampling tube and over a flame in an oxygen deficiency indicator. The test equipment, other
than the sampling tube, should never be lowered into an atmosphere where hydrogen might be
present, such as in a sewer. The instrument should be equipped with a hydrogen flame flash-
back arrester. Oxygen deficiency is indicated by the extinguishing of the flame or by a decrease
in the height of the flame. If an explosive amount of flammable gas is present, the flame will
flare up and then be extinguished. The flame will usually be extinguished by an atmosphere
containing less than 16 percent of oxygen and always by one containing less than 13 percent of
oxygen. The extinguishing of the flame is a good indication, therefore, of oxygen deficiency;
however, at elevations -over 5,000 feet above sea level, the flame may continue to burn in an
atmosphere dangerous to life.

7. Summary of Safe Practices in Enclosed Places

Condition |: Tests show no hazardous situation as to gases, vapors or lack of oxygen.
Workmen entering enclosed places over ten feet deep should wear safety belts with at least two
men available at the top. Even though tests show no hazards, the situation may change or the
workmen may be injured. No one should smoke within the manhole and sparks from tools
should be prevented by the use of non-sparking, beryllium-copper alloy tools. Rubber footwear
should be worn, and only approved safety lighting should be used. Tests should be repeated at
intervals if the work is prolonged.
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Condition H: Tests show noxious gases or va pbrs or oxygen deficiency. The structure should be
thoroughly ventilated, with extreme care taken to avoid ignition of flammable gas and retested.
Veritilation may be done in one of several ways: oGk

(a) By placing a canvas or metal deflector, to direct natural air currents into the manhole
with adjacent manhole covers removed. Moderate to strong winds are necessary.

(b) A fire hose stream directed into the manhole with adjacent covers open may create
sufficient draft.

(c) Introduce compressed air from a hose to a point near bottom of manhole.

(d) Use a portable blower with discharge hose well down in manhole, and with engine or
motor-driven unit well away from manhole to prevent ignition and to keep exhaust fumes
away. After thorough ventilation, and tests indicate a safe situation, proceed as in
Condition 1. Condition Ill. Tests show a hazardous situation, but an emergency exists
because of flooding or a workman may have been overcome. Workmen, in addition to
the provisions of Condition |, must be equipped with the proper type of respiratory
apparatus. If tools are needed, only non-sparking, beryllium copper alloy tools should be
used. Great care must be exercised to void all sources of ignition. Work in flammable
gas atmospheres is extremely hazardous and must never be attempted except by those
fully aware of the dangers.

Gas Masks:

Respiratory Apparatus: This type of apparatus shouid be relied upon only when the situation
does not permit the creation of a safe atmosphere by ventilation. Most respiratory apparatus
consist of a face piece with adjustable head straps so that it may be fitted snugly; a flexible hose
from the mask leads to a source of safe air or oxygen supply, and a discharge valve or tube to
remove the respired atmosphere. It is essential that the face piece f it tightly so that gas cannot
enter under it. The usual test for this is to pinch closed the flexible supply tube and take a quick,
deep breath. The face piece, if tight, will collapse against the face.

Canister Type Masks: Canister type masks of the filter type should never be worn in manholes,

pump suction wells or other places where there may be a deficiency of oxygen. They serve only -

to filter out or neutralize a low concentration of a particular gas for which a special canister must
be supplied. With the proper canister, these masks are suitable for attending to small chlorine
gas leaks where there is no oxygen deficiency and less than two percent noxious gas. They do
not supply oxygen.

The Hose Mask: The hose mask is suitable for all situations where a supply of fresh air can be
obtained by using up to 25 feet of hose without a blower (up to 150 feet for one or two men with
a blower). The is the safest and most dependable device.

Self-Contained Breathing Apparatus: One type of oxygen supplying. equipment consists of a
canister containing a.chemical, potassium tetroxide, a vigorous.oxidizing agent, which supplies
oxygen. This device is not recommended for use in sewer manholes, PUMP suction wells or
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other locations where oil, grease or gasoline might-come into contact with the neck of the
-~ canister and cause its deterioration or possible combustion and resulting injury to the user.

Another self-contained device supplies oxygen from a cylinder, has a rubber breathing bag, a
regenerator and mouthpiece, or face piece, with the necessary regulating valves. This device is
also hazardous in atmospheres containing petroleum vapors which might cause its deterioration
and should be used only in their known absence.

Other Selif-Contained or Demand-Type Apparatus: Demand-type apparatus, as supplied by
several manufacturers, furnishes oxygen from a cylinder or compressed air as required to a face
piece. The safe time limit for strenuous work with this device is one-half hour, when supplied
from an oxygen cylinder. The same hazard exists with the type oxygen-supplied apparatus in
the presence of petroleum vapor, oil or grease, and thus, safe practice dictates that it should not
be used in sewer manholes and pump suction wells. With a compressed air cylinder, the above
hazard is removed and the device can be supplied from a back-packed cylinder lasting 30
minutes or from a farge cylinder, located remotely, through reinforced feed hose for six to eight
hours.

Proper maintenance and repair of gas masks and the renewal of canisters is vital.

9. Safety With Chlorine: This paragraph contains general information regarding handling of liquid
chlorine. A general knowledge of chlorine may be helpful to the operator at some time during
the operation or maintenance of the water system.

Anhydrous liquid chiorine is available as follows:

In 100, 105, 150 Ib. cylinders
In One-ton containers
In tank cars of 16, 30 and 55 tons capacity

Each container is a steel cylinder equipped with special connections and safety relief valves.
The small cylinders have a fusible plug built into the valve. All the ton containers each have
three fusible plugs in each end. The standard Chiorine Institute valve on cylinders and ton
containers is similar in design but the latter has a larger internal opening and does not have the
fusible plug. In both types of cylinders the fusible plugs are designed to melt between 1500 and
165'F. Chlorine cylinders and ton containers, empty or full, should never be dropped or
permitted to strike each other with any force. Tank cars have a spring loaded safety valve
located at the center of the dome. This relief is set to be gas tight at or below 180 psi gauge and
pops off at 225 psi. Cylinders and ton containers should be stored in a cool, dry place away
from direct sources of heat and away from combustible or flammable materials. It is
recommended that cylinders be stored on end and ton containers on their side, both with valve
protectors in place. It is further recommended that containers longest on storage be used first.
Cylinders should be moved about carefully, preferably on a hand truck with a strap to secure the
cylinder to the truck. Ton containers should be moved about only by an approved lifting bar

chines at end and never by any type of sling.

. Connections to cylinders and containers are made by, clamp adapters or by union connections.
See that connecting surfaces and threads are clean and always use a new gasket of standard
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11.

material. connections are always a possible source of leakage and so is the packing of valves.
Do not use a wrench over six inches long on a cylinder or ton container valve.

When making a new connection, open valve slightly and test for chlorine leakage with a swab,
wet with ammonia, held close to valve and connection. White fumes of ammonium chloride
indicate a leak. If connection and valve are tight, one full turn of valve gives full capacity of flow.
Avoid getting ammonia on valves and connections, for it removes some types of plating. Leaks
around valve stems can usually be stopped by slightly tightening the packing nut. All
connections in chlorine lines should be tested frequently. The slightest leak of chlorine should
be corrected, because chlorine is very corrosive in the presence of moisture and small leaks
increase rapidly in size. Every user of chiorine should obtain from the supplier, and post
conspicuously, the telephone number of the nearest emergency service for severe chlorine
leaks. The manufacturers of chlorine have developed measures for dealing with leaks from
serious situations such as broken valves, holes in containers and other conditions.

The handling of chlorine tank cars must be done in compliance with requirements of the
Interstate Commerce Commission and the Association of American Railroads. Suppliers have
prepared helpful suggestions in their bulletins. Private sidings must be provided, and reliable
persons must be properly instructed and made responsible for compliance with regulations.

Gasoline and Volatile Solvent Hazards: Mention has been made of the possible presence of
flammable vapors of gasoline and other volatile solvents. Such vapors may come in from the
sewer and accumulate at low points. Gasoline vapor is heavier than air and presents all the
hazards of asphyxiation and explosion.

Such places should be provided with forced ventilation. All electrical switches, lights, motors and
fixtures should be explosion proof and smoking should be prohibited. Tests should be made
frequently for the noxious vapors and, when found, investigations should be made to determine
and remove the source.

Electrical Safety: Most equipment in a water system uses electricity as the power source. The
maintenance of the equipment requires exposure to electrical hazards that may result in shock
or death unless safe practices are strictly followed. The following list of general safety practices
should be considered as a start in establishing complete electrical safety rules and procedures
at a specific water plant:

(a) Allow only qualified and authorized personnel to work on electrical equipment and wiring

or to perform electrical maintenance.
(b) Provide and use lock-out switches and tags at all remote locations or where the starter is

remotely located from the equipment.

(c) Electrical equipment and lines should always be considered to be energized unless they
are positively proven to be de-energized and properly grounded. If it is not grounded, the
circuit is not dead.

(d)  The use of metal ladders or metal tape measures around electrical equipment should be .

prohibited. .. TG G
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(e) Two men should work as a team on energized equipment.

1)) Use approved rubber gloves on voltages above 300 V.

" i
. o

(9) An electrical control panel should never be opened unless the job requires: it.

(h) Before work is performed on a line or bus that operates at 440 V or above, it should be
de-energized, locked out and grounded in an approved manner.

(i) No part of the body should be used to test a circuit.

) Personnel should avoid grounding themselves in water or on pipes, drains or metal
objects when working on electrical equipment or wiring.

(k) No electrical safety device should be made inoperative or bypassed.

W) When working in close quarters, all energized circuits should be covered with insulating
blankets.

(m)  All tools should have insulated handles.

(n) Metal-cased flashlights should never be used.

(o) Jewelry should not be worn when working with or near electric circuitry.

{p) All electric tools should be grounded or double insulated.

(9) Rubber mats should be used at control centers and electrical panels.

(n All electric motors, switches and control boxes should be kept clean at all times.
D. HAZARDS AND SAFETY PROCEDURES

1. Smoking: Observe NO SMOKING signs, remember hazardous gases are produced and
emitted in various areas around the facilities. Also, there are many flammable materials stored
in shop and storage sheds.

2. Below Surface Work Areas: The principal below surface work areas are sewer manholes and
pump station vaults that must be inspected, maintained and cleaned. Other below ground work
may include repair and maintenance of sewers, pipes, tunnels, trenches, pits, basins and tanks.
The primary hazards include oxygen deficiency, explosive and toxic gases, falling, cave-ins and
exposure to chemicals.

The following procedures are recommended in these operations:

(a) Warning devices, barriers, barricades or guard rails should be placed to protect the
public and operators before manhole covers or gratings are removed. e

80-11
MT:pv\Cave Run\CBObyASH.doc\012605




(b)

(©)

(d)

(e)

(®)

(@)

(h)

0

@)

(k)

M

(m)

(n)

(0)

(p)

Trucks and other equipment should be placed to present the least impediment or hazard
to traffic. If possible, trucks or equipment should be placed between the working area
and oncoming traffic. The vehicles should have a rotating warning light in operation.

Smoking should not be permitted in any underground structure or enclosure.

Before entering any below-surface work area, tests should be made for oxygen
deficiency and the presence of dangerous gas with approved gas indicators.

If the atmosphere is normal, a worker with a safety harness attached to a life line may
enter the below-surface work area.

For extended jobs, forced air ventilation should gas tests should be repeated at intervals
depending circumstances.

While work is in progress in a manhole, two men stationed at the surface of the opening
to hand line, if necessary.

When a gas or oxygen deficiency is found, the below-surface area shouid be purged by
forcing fresh air into the enclosure before entering. Adequate ventilation must be
maintained during work and tests frequently repeated.

In an emergency, if it becomes necessary for an employee to enter when gas or oxygen
deficiency is present, a hose mask should be worn.

Extreme care should be taken to avoid all sources of ignition if flammable gas is present.
Non-spark tools and shoes with rubber soles should be used, along with safety lights.

A portable, non-conductive ladder should be used wherever space allows. Otherwise, in-
place units may be used.

On first entering, a careful inspection for unsafe conditions should be made. Defects
such as cracks and loose bricks in the roof, walls, floor ducts and sumps should be

reported to the immediate supervisor.

Only one employee at a time should be permitted on a manhole ladder. Others should
not stand directly under the ladder.

Manhole rungs should be checked and weak or fauity rungs should be reported to the
immediate supervisor.

If a liuid found in a manhole or vauit is thought to be flammable, it should be tested by
an approved method. If the liquid is found to be flammable, it should be removed before
other work is performed.

Each employee should wear proper protective clothing such as hard hat, rubber gloves
and rubber boots. ; i
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“Material Lifting:” Many types of objects are handled. in normal operation and maintenance in a -+ ... -

- Water Distribution System. Care should be taken in handling heavy or bulky items because they:
- are the cause of a considerable number of accidents. There are certain fundamentals in the . .
proper lifting of materials to void back injuries:

(@)

(b)

(d)
(e)
®
@
(h)

The size, shape and weight of the object to be lifted must be considered. A person
should not lift more than he can handle comfortably.

The feet should be placed far enough apart for good balance and stability. The footing
should be solid.

The worker should get as close to the load as possible. The legs should be bent about
900 at the knee.

The back should be kept as straight as possible.

The object should be gripped firmly.

To lift the object, the legs are straightened from their 90E bend.

A worker should never carry a load that he cannot see over or around.

When setting an object down, the stance and position are identical to that for lifting. The
legs are bent at 80° at the knees and the object lowered.

When two or more men are required to handle an object, coordination is essential to ensure that
load is lifted uniformly and that the weight is equally divided between the persons carrying the
load. When carrying the object, each employee, if possible, should face the direction in which
the object is being carried.

In handiing bulky or heavy items, the following guidance should be followed to avoid injury to the
hands and fingers:

(a)

(b)
(©
(d)
(€)

)
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The item should be inspected for metal slivers, jagged edges, burrs and rough or
slippery surfaces.

The hands should be free of cil, grease or water that might prevent getting a firm grip.
Grease, oil or dirt should be wiped off before handling bulky or heavy items.
Gloves should be used when necessary.

The fingers should be kept away from any points that may cause the fingers to be
pinched or crushed, especially when setting the object down.

A firm grip on the object is essential.
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Mechanical and power lift equipment should be used for heavy or bulky objects whenever
possible. These mechanisms should be operated only by authorized and trained employees. .

Ladder Operations

Falls are the second largest causes of work-related injuries. Besides the fall hazards within the
plant, ladders present a major accident hazard. The following general guidance is furnished in
regard to safe practices when using ladders:

(a) All ladders should be equipped with approved safety shoes.

(b) The distance from the foot of a straight ladder to the support it rests against should equal
one-fourth the length of the ladder.

(c) An employee should not work or stand on either of the top two rungs of a ladder (this
does not apply to safety platform ladders).

(d) Short ladders should never be spliced together.

(e) A ladder should never be placed against an unsafe support.

() Ladder feet should be placed on a substantial support.

(9) Ladders should not be used as scaffold platforms.

(h) Whenever possible, a straight ladder should be tied at the top to a firm support. -

(i) A step ladder should be held by at least one employee when the worker is performing 10
ft. (3 m), or more above the floor.

)] Step ladder legs should be spread fully when the ladder is in use.
(k) Step ladders should not be used as straight ladders.
Fire

Burns can cause very serious injury. Avoid the accumulation of flammable material and store
any material of this type in approved containers at proper locations. Know the location and

proper use of the fire fighting equipment.
Noise

Loud noise from gas engines can cause permanent ear damage. Operator and maintenance
men must wear the proper ear protecting devices whenever working in noisy areas for any
length of time.

EMERGENCY CONTACTS
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IN THE EVENT OF THE FOLLOWING OCCURRENCE, THE PERSONNEL - OR AGENCY LISTED
BELOW SHOULD BE CONTACTED.

G. FIRST AID

1. General: First aid can be defined as immediate temporary care given to a sick or injured person
before the services of a doctor can be obtained. It should be noted that in all cases of serious
injury, the services of a physician should be obtained as soon as possible. It is beyond the
scope of this manual to include a comprehensive treatment of first aid; however, a few generally
accepted procedures are included. Employees should have access to and study First Aid
Manuals. Participation in training courses offered by Red Cross organizations and others with
qualified instructors is recommended.

R Resuscitation. When a person has been .overcome by gases, vapor or oxygen deficiency, -
{ rescue must be followed immediately by resuscitation. The heart will stop beating in six to ten
80-15
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minutes after the lungs stop functioning. This shows the’ extreme importance of workers .wearing
a safety belt in hazardous locations.

Rescue Breathing: Rescue breathing is the use of a person's breath to revive someone who is
unable to breathe for himself. It is the oldest and most effective method of resuscitation.

Absence of breathing movements or blue color of lips, tongue and fingernails are danger signs
indicating a lack of oxygen in the blood and the need for help with breathing. When in doubt,
begin rescue breathing. No harm can come from its use, but grave consequences follow if it is
not used promptly. :

Whether or not the unconscious person is trying to breathe, chances are that his breathing is
fully or partially blocked by his tongue. Tilting the head backward, or displacing the jaw forward
moves the tongue out of the throat and allows air to reach the lungs. Sometimes the victim who
is not breathing will start breathing by himself if the tongue obstruction is relieved.
The air you breathe is not "spent". It contains enough oxygen to save a person's life. If you
breathe twice as deeply as usual, your exhaled breath contains more than enough oxygen for
any adult victim. When each inflation expands the victim's chest, you can be sure rescue
breathing is working. Inflate the adult's chest at least ten times each minute. Infants require
smaller and more frequent inflations, at least 20 times each minute.

Clearing Victim's Throat: Place the victim on his back and begin rescue breathing. Any delay
may be fatal. DON'T WASTE TIME BY: Feeling victim's pulse ... finding special equipment
moving the victim ... going for help ... getting to shore. Only a short time without oxygen can
cause serious damage to the brain.

If the first inflation effort fails, make sure the tongue or some foreign object is not blocking air
flow to the lungs. Sweep your fingers through his throat to clear any obstructions.

If obstructing foreign material is obviously present, such as food particles, secretions, false
teeth, blood or blood clots, or chewing gum, it must be removed immediately with the fingers or
by any other means possible. The first blowing effort will determine whether or not obstructions
exist, and in the absence of obstruction, will provide the urgently needed oxygen. Clear throat.

If aspiration of foreign body is suspected in an adult after failure of mouth-to-mouth ventilation to
move air into the lungs, the victim should be placed on his side and a sharp blow administered
between the shoulders to jar the obstructing material free. Again, the rescuer's fingers should
sweep through the victim's mouth to remove such material.

An asphyxiated small child suspected of having a foreign body in the airway should be
suspended momentarily by the ankles, or inverted over one arm, and given two or three pats
between the shoulder blades in the hope of dislodging obstructing material.

Rescue Breathing for Adult Victims: Lift the neck and tilt the head backward. Hold the head

tilted as far back as possible. One hand pushes the head, the other pulls the chin. The extreme
tilt-prevents obstruction. Halfway tilt is not enough, full extreme tilt is necessary.
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.+ Take a deep breath. Open your mouth as wide @s you can. Seal your lips on the victim's cheeks.. .

around nose. If the lips press the victim's nostrils, your mouth is not open wide enough.

Blow air into the victim's mouth until you see the chest rise. To do this, push his mouth open as
you blow, or pull his lower lip down. Seal your lips around his opened mouth and press your.
cheek against his nostrils to stop air leaks.

Then remove your mouth to let him breathe out. Take your next breath as you listen to the
sound of his exhalation. Reinflate his lungs again as soon as he has exhaled. Continue
inflations at least 10 times a minute.

80-17
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The distribution system contains several valves to isolate various portions of the system. Under
normal conditions all these valves remain open. Depending on location of the valve, closing of
certain valves can affect system pressures and the ability to fill the storage tank. Although the
valves will normally remain open, it is recommended that the valves be "exercised" on a regular
basis, at least once a year. Failure to exercise the valves may result in the valves being
inoperable when they are needed.

To reduce turbidity of potable water, the distribution system should be flushed by opening
hydrants a minimum of twice a year, once in the spring and once in the fall. When flushing,
begin with sections nearest the source of water and progress to sections away from the source.
Flushing should continue until all traces of turbidity and color are gone. It may be necessary to
flush some sections of the system more often than twice a year if taste, odor, water color or
turbidity in those sections are objectionable. Flushing is also required when system water
turbidity exceeds the specified NTU, if the minimum chlorine residual cannot be maintained, or if
the specified HPC count is exceeded.

SYSTEM DISINFECTION

It is important that the distribution system be maintained in a manner that water delivered to
customers will be safe for use. To do this, all system repairs and extensions must be disinfected
before use and the system must maintain a minimum of 0.2 ppm of free chlorine residual at all
points throughout the distribution system.

Repairs or extensions are to be disinfected with chlorine or chlorine compounds in amounts to
produce a minimum concentration of 50 ppm, and a residual concentration of 25 ppm at the end
of the 24 hours. Lines are not to be placed into service until bacteriological samples are shown
to be negative. Other procedures may be used if approved by the Environmental and Public
Protection Cabinet. For emergency repairs, regulation 401 KAR 8:150 allows these
requirements to be suspended under certain conditions - refer to this regulation for further
information.

CHLORINATION STATIONS

TELEMETRY/CONTROLS

A radio telemetry system is utilized to control and monitor the entire water distribution system.
SYSTEM TESTING

The Kentucky Public and Semipublic Drinking Water Regulations require water systems and
treatment facilities be tested for a variety of items. Most of the testing is performed in

conjunction with the treatment process. Included in this O & M Manual is sampling/testing
requirements for chlorine residual and coliform bacteria. :
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2, -Samples are to be tested for chiorine on a daily basis from representative portions of the
system: As discussed previously, a minimum concentration of 0.2 ppm free chlorine shall be { )
maintained. -

3. Samples are to be tested for coliform density as required by 401 KAR 8:200.

4. All samples shall be analyzed by a laboratory certified to perform drinking water analysis in
Kentucky.

I METERING

1. Master meters are located at each point of purchase for other water systems to totalize the

amount of water purchased.

2. It is important that all meters be tested and calibrated in accordance with Public Service
Commission regulations.

J. ALTERNATIVE WATER SUPPLY

1. The Estill County Water District No. 1 currently does not have any alternate water supply.
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CHAPTER 40
PERSONNEL

A. GENERAL

Regardless of the care which goes into the design and construction of a water system, the full
capabilities of the facility cannot be realized unless adequate, qualified operating personnel are
provided. A well thought out staffing plan will assist management as it seeks funds for staffing its
facility. To meet the high quality potable water standards set forth by the Environmental Protection
Agency through the Safe Drinking Water Act, qualified personnel are required. In order for the utility to
retain qualified personnel to operate its system, it must compete with other governmental agencies and
private companies in terms of salary and benefits.

Up-to-date training for operating and maintenance personnel is stressed as being of critical importance
in the proper functioning of the water distribution system. Training is a continuing process, and training
programs which are provided by state and federal agencies should be taken advantage of. Completion
of each training course is a step toward increased competency as well as potential advancement in
certification. Adequate operator training will serve to protect the utility’s investment in equipment from
damage, and to ensure the high quality of the water provided by others is distributed to all customers.

All persons employed for the operation and maintenance of the system should be properly trained,
motivated, energetic and capable of performing the necessary tasks.

— B MANPOWER REQUIREMENTS

1. Superintendent/Operator: The nature and size of the distribution system is such that several
full-time operating and maintenance person are required. The utility will provide additional part-
time personnel as required to assure proper operation and maintenance. Part-time employees
shall be responsible for all operational and maintenance functions, as well as any other
responsibilities as may be delegated by the Superintendent/Operator.

The duties of the Superintendent/Operator include, but are not necessarily limited to, the
following:

(a) Daily monitoring of the distribution system.

(b) Insure that regularly scheduled maintenance of all operating equipment within the
system is performed.

(c) Performance of all operating tests on a regular basis.

(d)  Adjustment to water usage etc., as required to maintain maximum operating efficiency.
(e) Reading of meters and preparation of files.

) Obtaining samples and arranging for their analysis on a periodic schedule as required

for reporting.
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(9) Preparation and filing of compliance reports and other operating reports as may be
required by State or Federal control agencies. (5
(h) Inspection of service connections prior to use by customers to assure proper
construction.
(i) Location and repair of leaks in the distribution system.
() Performance of emergency repairs to equipment.
(k) Maintaining adequate supplies of chemicals, fuel, lubricants, office supplies and other
consumable as required for the efficient operation of the system.
1) Reporting any operation and/or maintenance problems beyond his capabilities.
(m)  Other duties as may be assigned.
2. Management: The Commissioners shall be directly responsible for management of the system,
including:
(a) Setting of rates and budgets.
(b) Collection of fees and disbursement of funds. -
(c) Planning and implementation of expansion and improvements to the existing water (;’y
system, as appropriate.
3. Consulting and Contracting Services: All services by outside contractors or consultants shall be

by direct agreement with the Commissioners or by the superintendent with approval of the
Commissioners. Such services will include, but not necessarily be limited to:

(a)
(b)
(c)
(d)
(e)

Engineering Services
Legal Services
Accounting Services
Laboratory Analysis

Equipment Repair and Incidental Construction Services

C. JOB DESCRIPTIONS

The utility proposes to utilize an adequate number of permanent employees for the operation and
maintenance of the system. These individuals should, therefore, be capable of performing all tasks .
associated with the general supervision, operation and maintenance of all components of the system. . U -
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The job descriptions provided below have been developed as a guideline applicable to the situations in
general and imply the availability of a full complement of personnel. They are included "herein to
 illustrate the nature and variety of responsibility which is undertaken by the Superintendent/Operator.

1. Superintendent: The superintendent should be knowledgeable and skilled in many areas. The
more education, training and varied experience he has, the more effective he will be. The
superintendent should be familiar with the operation of the distribution system in detail,
including:

(a)
(b)

Theory and practice of the operations of the distribution system.

Characteristics of the treated water to be distributed as well as the flow patterns.

(c) Personnel, public relations and employee grievance procedures.
(d) Planning, programming and budget procedures.
(e) Developing operating and preventive maintenance programs.
() Coping with any type of emergency that may affect the system and the establishment of
a safety program.
2. Local, state and federal laws that apply to the operation of the system. The following list of

responsibilities describe the basic duties of the superintendent:

(a)
(b)
()

(d)
()

("

@)

(h)

@

Maintain efficient system operation and maintenance.
Maintain the system’s operational, maintenance and administrative records.

Based on management objectives and goals, develop staffing requirements, job
descriptions, organization charts and personnel assignments.

Budget for sufficient funds to operate and maintain the distribution system effectively.

Ensure that operational personnel are paid a salary commensurate with their duties and
responsibilities.

Provide a good, safe working environment with proper safety equipment and tools for
personnel.

Analyze operational data to determine changes and improvements required to
accomplish the objectives more effectively.

Assure that personnel receive indoctrination in the proper rules and procedures for safe
operation and practices.

Establish an operator training program for more efficient operation of the system and
advancement of the employee.
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)] Motivate personnel to achieve maximum efficiency of operation. .

(k) Establish a cost-conscious environment with emphasis on reductions in material and
energy expenditures.

&) Establish a harmonious relationship with operating personnel.

(m)  Develop a first aid capability throughout the work force and maintain an injury record and
investigative system.

(n) Maintain a continuous communication capability with operational personnel to identify
operational problems and corrective measures.

(o) Maintain good public relations.
(p) Prepare plans for management guidance as to future system needs.

(q) Maintain communication with management regarding operation of the system, personnel
and any problem conditions which may occur from time to time.

3. Operator: Under the direct supervision of the superintendent, the operator is responsible for the
day-to-day operation of the distribution system which comprises the mechanical components of
the system. it is the operator's primary responsibility, on a daily basis, to perform all functions
necessary to the proper and efficient operation of the distribution system, including but not ( )
limited to: =
(a) Flow control from the master meters and pump stations.
(b) Checking each piece of equipment to assure proper operation.
(c) Collection of samples for analysis.
(d) Leak detection, as appropriate.

(e) Other duties as may be assigned.

Detailed information concerning the operation of the system can be found in Chapter 30 of this
manual.

4, Maintenance Personnel: The responsibility of the maintenance person(s) is the regular
inspection and maintenance of all operating equipment in accordance with manufacturer's
recommendations. This responsibility includes such items as:

(a) Lubrication.

(b)  Mechanical adjustments: 7 e O
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(c) Checking and adjustment of liquid level controls for high service pumps.
(d) Checking electrical controls.

(e) Grass cutting and yard maintenance.

()] Other duties as may be assigned.

Details regarding the maintenance of major equipment items may be found in Chapter 60 of this
manual. Although addressed more fully in Chapter 80, a word of caution should be given here
regarding safety. The maintenance function is the most hazardous activity related to a water
system, and assistance should be sought whenever a maintenance task must be performed
which might present a danger to distribution system personnel or others. In particular,
assistance should be sought in performing electrical work such as pulling pumps, or handling
dangerous chemicals such as chlorine.

Only properly trained personnel may be expected to perform satisfactory inspections, repairs
and preventive maintenance tasks. Even with a properly trained preventive maintenance staff,
however, some tasks will be beyond its capabilities. In those areas, consultants or factory
representatives may be called in to perform certain maintenance functions. Some work must be
sent out, such as electrical motor rewinding and machining of large items. In addition,
consuitants or contractors may be needed to carry out infrequent but labor intensive tasks of
short duration.

OPERATORS QUALIFICATIONS AND CERTIFICATION

The certification rules and regulations of water treatment and water distribution plant operators are
saddressed in KRS Chapter 223. The Kentucky Public and Semipublic Drinking Water Regulations as
set forth by the KEPPC contain additional requirements due to the Safe Drinking Water Act. These
requirements are listed in 401 KAR 8:030 of the regulations.
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CHAPTER 50
REPORTS AND RECORDS
GENERAL

Introduction: Report writing is the main means by which those who have information
communicate with those who need it. Any business transaction or operation requires records
for efficient management. This is also true for the operation of water distribution systems.
Operators must communicate effectively with management, regulatory agencies and the
general public on the operation of their system and on requests for additional funds for
improvements and personnel. The administrator, superintendent and operator of a water
distribution system should know the cost and efficiency of their system. Well kept records will
make the task of reporting system costs and operating efficiency much easier.

Importance of Records: It is extremely important for every water system to have a history of its
water source, treatment processes and operational performance. For example, by reviewing
past bacteriological analysis, one can pinpoint a particular part of the distribution system that
may have cross connections. By reviewing past chemical analysis, a system may find that a
chemical substance has been gradually entering their raw water source or distribution system
instead of suddenly appearing when a particular industry locates in the community. By
reviewing records of past violations, it can be determined if violations occur during a certain
time of the year or at random. View these records as problem solvers, not problems. Accurate
and complete records can serve as the best defense against efforts to discredit a water system
or its employees.

Records are needed for the following reasons:

(a) Records are needed to show the type and frequency of maintenance provided for the
various operating units and to evaluate the effectiveness of maintenance programs.

(b) Records can provide data upon which to base recommendations for modifying system
operation and facilities.

(c) Records of past performance and operational procedures are invaluable tools for the
engineer in the evaluation of present performance, and serve as a basis for the design of
future facilities.

(d) Records are used to support budget requests for personnel, additional facilities, or
equipment.

(e) Records may be needed in the event of a damage suit brought against the city for
alleged poor operation, property damage or injury. They can be especially helpful to the
operator if an accident occurs. As soon as possible after an accident someone should
record the chain of events leading to the accident, exactly what happened and any
preventive or corrective action taken. :

® Records for public health aspects are required by regulatory agencies.
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(k)
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Records provide the base data for the preparation of weekly, monthly or annual reports
to administrative officials, the public and regulatory agencies.

Records must be permanent, complete and accurate. Write entries on data sheets in ink
or with an indelible pencil. A lead pencil should never be used because notations can
smudge and be altered or erased.

Record keeping costs time and money, and only useful records should be kept. A public
water system must be kept on the premises or at a convenient location near the
premises for a designated period of time.

Actual lab reports must be kept or the data may be transferred to a tabular summary if
certain required information is included. Kentucky Public & Semipublic Drinking Water
Regulations 401 KAR 8:020 Section 2, details the information required if a tabular
summary of lab reports is used instead of keeping the actual lab reports. All these
records are public and are subject to Open Records Act (KRS 61.870 to 61.884).

Periodically, records no longer useful should be discarded. The recommended time
frame for keeping certain records is listed below:

(1) Records of violations and the actions taken by the system to correct violation of
primary drinking water regulations shall be kept at least ten (10) years after the
last action taken with respect to the particular violation involved.

(2) Records of sanitary surveys, copies of any written reports, summaries of
communications relating the sanitary surveys of the system, conducted' by the
system, a private consultant, or any local, state or federal agency, shall be kept
at least ten (10) years after completion of the sanitary survey involved, at which
time they may be transferred to the cabinet.

(3) Records concerning any variance or exemption granted to the system shall be
kept at least five (5) years following the expiration of the variance or exemption.

Some compromise is necessary between collecting useless records and avoiding the
frustrations of not finding needed information. Keep your records neat and organized. A
record misfiled is a record lost, and a lost record is worthless.

Written reports may be required by management. Such a report serves many purposes.
A written report gives the operator or manager an opportunity to exhibit his qualifications
and knowledge of the water distribution system and its operation. It can serve as a basis
of a request for additional budget in personnel, main extensions, or changes in system
operation. It should be visualized as an opportunity to tell your story to your supervisor,
management or the general public. The report should be a narrative type covering all
significant information for the reporting period (month, quarter or year).

To many, the thought of writing a report represents a task that is to be appraached with
fear and with a sense of inadequacy. This need not be the case..Anyone.who can read
and is willing to put forth the effort can prepare an adequate report. A report should be
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written as if the writer was explaining to a visitor what ha'ppened in the system last
month or last year.

B. LOGS, RECORDS AND REPORTS

; General: All owners and operators of water distribution systems shall keep on or near the
premises the following records:

(a) Data summaries - Either actual laboratory reports shall be kept or data shall be
transferred to tabular summaries. The following information shall be included:

(1) The date, place and time of sampling, and the name of the person who collected
the sample.

(2) Whether the sample was a routine distribution system sample, check sample,
raw or processed water sample or other special purpose sample.

(3) The date of analysis.

(4) The laboratory and person responsible for performing analysis.

(5) The analytical technique/method used.

(6) The results of the analysis.
(b) Laboratory analysis =
(c) Records of violations and the action taken
(d) Records of sanitary surveys

2. Laboratory Records: The major portion of laboratory results will be recorded in the monthly
report to state agencies as described under paragraph 3, which follows. Prior to completing the
monthly report, laboratory records should be kept in a notebook in a form that suits the operator.
Once the operator has become familiar with testing and reporting procedures, he may wish to
develop standard printed forms for use in recording laboratory resuits.

3. Monthly Operating Reports: The main report required by Division of Water (DOW) is the
Monthly Operating Report (MOR), see Appendix. The distributor of water shall file complete
monthly operating reports with the KEPPC. The operator or person in charge of each public
water system must file this report on forms provided or approved by the KEPPC and shall be
received at the DOW, Frankfort office Park, 18 Reilly Road, Frankfort, KY 40601, no later than
ten (10) days after the end of the month for which the report is filed. The report will vary in its
content, depending upon the classification of the water system.

Information required on the distribution system MOR includes daily amount of water purchgsed. -
daily amount of chlorine used, and free available chlorine residual taken at different points in the {\_/

distribution system.
L% ..:"‘i
B,

MT:pviCave Run\C50byASH.doc\012605




The MOR is an excellent management tool, but like most tools, it is useless unless used
properly. The well-run water system uses the MOR to develop trends, identify potential
problems, and more importantly, solve those problems. Completing the MOR should not be
viewed as a burden. Effective use of the MOR can pay tremendous dividends.

The permit requires that you submit monthly reports to the state agency without fail. This report
is also helpful to the operator and his supervisor to keep them informed of problem areas.

4. Boil Water and Consumer Advisories: All advisories and other public notifications shall be
issued by a public water system as required by 401 KAR Chapter 8.

5. Annual Report: This report should be prepared by the operator with the aid of management, or
directly by management. In addition to summarizing the information contained in the monthly
and/or quarterly reports with respect to operation and maintenance, the annual report should
include statistical information relative to the financial status of the utility, such as amount of
water purchased, sold, used by the system, and any unaccounted for water. Comprehensive
financial information and peak monthly and daily water usage are also included. It will therefore
form the basis of such managerial functions as employment and salary adjustment, capital
investment policy and rate adjustments (with approval of the Kentucky Public Service
Commission, if necessary).

6. Maintenance Records: The maintenance records should be maintained in a diary form. This
record will help the operator in performing regular maintenance and lubrication activities on time. An
. advance schedule of weekly (monthly, three-month, six-month, etc.) maintenance and lubrication
W ;— activities should be prepared by the operator to help to remind him to provide proper maintenance.

. Operation Cost Record: A monthly cost data report has been prepared and is presented in the
Appendix.
8. Personnel Records: It is beyond the scope of this manual to cover the subject of personnel

management and records in depth. It should be pointed out, however, that a comph_ate
personnel file should be maintained for each employee, using forms acceptable to the District.
This file should include the following information, as applicable:

Work Experience

Annual Leave Record Sick Leave Record
Wage Adjustments

Other Pertinent Data

A description of short courses completed and grades accomplished should also be in the
personnel record. Any other data that could enable management to evaluate the services and

qualifications of the personnel should also be in the record.

9. Emergency Conditions Records

A description of all emergencies should be written up and filed in a record for future reference.
This information could be quite important in case of law 'suit or citation from the governing

!'I agenc‘les P N ST
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(a) Reports of Failure to Comply. Public water systems shall report to the cabinet, within
forty-eight (48) hours, by phone or in writing, the failure to comply with any provision of
401 KAR Chapter 8, including the failure to comply with monitoring requirements.

(b) Emergency Reports. When a public water system experiences a line break, loss of
pressure, loss of disinfection, or other event which may result in contamination of the
water, the public water system shall immediately report to the cabinet by calling the
Drinking Water Branch of the Division of Water in Frankfort at (502) 564-3410 or the
appropriate regional field office of the Division of Water. If a report required by paragraph
(c) of this subsection is made at a time other than normal business hours, it shall be
made through the twenty-four (24) hour environmental emergency telephone number,
(502) 564-2380.

10. OSHA Records

The Federal Occupational Safety and Health Act requires the maintenance and/or submittal of
certain records relating to occupational injuries and illnesses. However, the act excludes
employers with less than 10 employees from record keeping requirements of the Act, as well as
most of the requirements of reporting. Reporting is required in the event of (a) death, or (b)
hospitalization of five or more employees. A copy of OSHA Form 301 (Injury and lliness Incident
Report of) is provided in the Appendix.

1% Other Reports and Records

(a) Characteristics of the Water. A written description of treated water which includes
chemical constituents and bacteriological standards.

(b) Complaint Record. A complaint file should be maintained on all complaints (written or
oral). The record should include name and address of complainant, the date, nature of
complaint and action taken. Records should be maintained for five (5) years after
resolution of the complaint.

Bs
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CHAPTER 60
MAINTENANCE
A. GENERAL

This Chapter of the manual is designed to assist the operator in establishing a general maintenance
program. This manual is meant to supplement, rather than replace, the various equipment
manufacturer's operation and maintenance manuals. Any specific problems or questions should be
referred to the manufacturer's manual. All persons involved in the management, operation or
maintenance of the Estill County Water District No. 1 water distribution system should become familiar
with this manual and the manufacturer's manuals. Copies of both should be kept readily accessible at
the water office. Questions regarding the manufacturer's manuals can be answered by contacting the
manufacturer or his local representative.

A good maintenance program will cover everything from mechanical equipment to the care of the
grounds, buildings and structures. For a successful maintenance program the operators must recognize
tasks that may be beyond their capabilities and request assistance when needed, and the management
must understand the need for and benefits from equipment that operates continuously as intended.
Disabled or improperly working equipment will endanger the quality of the treated water and in addition,
repair costs for poorly maintained equipment usually exceed the cost of routine maintenance.

One method of equipment maintenance records is presented in this Chapter. The Superintendent
should study this method to arrive at the best system to serve the needs of the Estill County Water

~ District No. 1 water distribution system

B. MAINTENANCE RECORDS

An equipment record system is a set of organized procedures developed to assist the personnel in
providing economical and effective maintenance for system equipment and structures. The system
helps the personnel organize their time and oudget for a maintenance program. The system also
provides a means of anticipating problems and performing minor maintenance routinely to prevent
major equipment breakdown.

C. EQUIPMENT RECORDS

1. Equipment Numbering System: The Superintendent should assign each piece of equipment an
identifying number. Several methods may be used. A number, where the first several digits
indicate the Chapter of this O&M Manual where the equipment is discussed (30, 40, etc.), the
next digit indicates the section of the Chapter (A, B, C, etc.) and the last identify the piece of
equipment from other equipment in that section is one method.

A simple numbering system from the pumps to the customer meter would also wor:k in a system |
like the Estill County Water District No. 1 water distribution system where there is not a lot of
equipment. The Superintendent can decide on the method that best suits his needs.

; 2 Equipment Catalog: A file system should be set up by the personnel to include a file card for
' each piece of equipment containing the information considered necessary for proper

maintenance of that particular piece of equipment.




D.

A preventive maintenance file should be established by the Superintendent, using the
maintenance schedules from the equipment manuals supplied by the manufacturer. The
equipment service record card contains spaces for the person performing the scheduled
maintenance to fill in the date the maintenance was performed, his remarks and signature. A
sample of the equipment service card is shown in the Appendix.

The schedule supplied in this Manual should be used to prepare work schedules on a daily
basis. Each day, the personnel will do the scheduled daily work. One day each week (for
example, Wednesday) should be set aside for weekly work. Therefore, each Wednesday, the
personnel will list the daily maintenance and the weekly maintenance. Likewise, certain days
should be set up for monthly, semiannual and annual maintenance tasks. The following is a
suggested schedule:

Maintenance Day

Daily Every Day

Weekly Every Wednesday

Monthly First Tuesday of the Month

Semiannual Last Thursday of March and September
Annual Last Thursday of June

The personnel must remember the importance of insuring that all necessary parts, materials
and, if required, outside help are available when the maintenance is scheduled, be it preventive
or corrective.

PLANNING AND SCHEDULING

Water distribution systems are operated and maintained 365 days a year. Variations in demands and
maintenance work loads occur, making it imperative that maintenance be planned and scheduled so
that there is no idle time or excessive workload periods. Maintenance planning and scheduling involves
time, personnel, equipment, schedules, costs, work orders and priorities. The personnel should
continuously monitor the operations to determine other maintenance work to be accomplished. Any
indications of trouble or equipment malfunction should be reported to the Superintendent. A suggested
equipment malfunction report form is shown in the Appendix. When emergencies and breakdowns
occur, work must be initiated to return the system to its full capacity and efficiency.

1.

Preventive Maintenance Schedules: The preventive maintenance schedules to be set up for
each major piece of equipment in the system will assist the Superintendent in the planning and
scheduling of his maintenance workload. As explained in Section 60-C.2, the procedure for
using these preventive maintenance schedules is simple and, when followed, will provide the
personnel with a complete maintenance program.

Work Order System: A work order system should be established in order to initiate all routir!e
and non-routine (corrective) maintenance tasks. The use of this system will aid the personnel in
identifying the work to be done, the priority of the job, and any special information (such as tools

or parts needed) on aspects of the equipment orj_ob.

Also, copies of these work orders will record when the work order was initiated and when th:e j:ob
was completed. The work orders should be numbered to provide a means of maintaining
accountability. Records of these work orders help the personnel estimate future non routine
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E.

(corrective) maintenance. A suggested work order form is given'here as the Appendix. This form
can be used to initiate preventive or corrective work and to record what work was done, by
whom, and when the job was completed.

As previously described, during the daily inspections the needs for non-routine maintenance on
various structures or pieces of equipment may become evident. If the personnel have time, the
work should be done as the need arises; therefore, no backlog of pending work will develop. If
there is more work than can be done immediately, then a backlog of work will develop. The
personnel can then use this backlog (or list of jobs to do) in effectively planning the maintenance
schedule to smooth out the workload. When a backlog develops, the most critical unit should
be repaired first if parts and materials are available. Any part orders should be placed
immediately. When the parts arrive, the job should then be scheduled with regard to the unit's
importance in system operation.

STOREROOM AND INVENTORY SYSTEM

A well-stocked spare parts inventory shouid be developed and maintained. The exact amount and type
of spares which will be kept in this inventory can be determined only by the personnel’s experience with
the system. Too large or too small an inventory can result in the wasting of time and money.

The proper inventory should be developed by periodic review of the maintenance records. Appropriate
changes may be made by increasing stocks of some equipment or decreasing others as determined by

1.

_experience.

Spare Parts List: A recommended spare parts list for each piece of equipment should be made
by the Superintendent. These parts should be kept on hand for normal scheduled maintenance
or repair of equipment.

Storeroom Inventory System: For most items, the inventory should be kept in stock to insure
that at least one of each part is available. The parts inventory should be checked at least
quarterly, and orders should be placed to restock low items. Annual maintenance records
should be reviewed to increase or decrease the inventory in order to assure that the system
efficiency is maintained with a minimum amount of money invested in spare parts.

The critical nature of parts should be considered in developing the inventory. Spare parts for the
pumping equipment and major distribution system units can be considered critical items and
should be on hand at all times so that the repairs to these units can be started as soon as they
are required.

A card system should be set up to record information on quantity, item number, description,
when last purchased, cost, date, vendor, etc. When items were taken from stock, the date and
use should be noted on the card file. A store ticket or withdrawal slip should also be completed
when any items are used. The ticket will provide a record showing when the item was used and
for what purpose. This information can then be transferred to the card to aid in determining what
is needed when reordering is required. This system will provide an inventory of items currently
in stock. A recommended card for the stockroom inventory system and withdrawal slip is shown
in the Appendix.




3. Purchase Orders: Purchase order forms should be used whenever equipment, supplies, parts,
etc. are to be ordered. This form should be filled out in duplicate. The first copy will be sent to
order the requested material; the second copy should be filed for future reference. By tabulating
the costs of equipment purchased through these order forms, the Superintendent can control
expenses and include purchase order costs in budget figures.

When the shipment is received, the purchase order information should be reviewed to insure
that all the material requested has been received. Any discrepancies between the purchase
order and the actual shipment should be noted and corrective action taken.

bl MAINTENANCE PERSONNEL

In Chapter 40, the job requirements of the operating personnel are defined. These persons have the
responsibility of performing the day to day maintenance on the system equipment.

Maintenance performed by the personnel should be limited to routine maintenance in the way of
lubrication, replacing worn parts, etc. Special maintenance requirements such as electrical work,
instrumentation calibration, etc. should be reserved for qualified contractors to be hired by the
Superintendent periodically to perform the necessary work.

G. MAINTENANCE COSTS AND BUDGETS

Before an accurate estimate of maintenance costs can be made or a budget developed, it is necessary
to have divided the maintenance operations into service categories. These categories are: (1)
preventive maintenance performed without interrupting operation, (2) corrective maintenance
performed when a unit is taken out of service, and (3) major repairs performed by contracted help.

It is important that sufficient information be maintained to permit proper monitoring and control of
maintenance costs and the maintenance work force. By maintaining thorough cost records, a
maintenance budget for preventive maintenance, corrective maintenance major repairs, and contract
maintenance can be more easily prepared. An example of a maintenance cost trend form is in the
Appendix. This should be used to prepare maintenance budgets and to illustrate cost trends to
management personnel responsible for purchasing supplies and equipment.

H. HOUSEKEEPING

Housekeeping duties include general yard work, painting of buildings and structures, general cleaning,
janitorial duties and grounds keeping. It is the duty of the Superintendent to see that whatever tools,
equipment, paint, supplies, etc. are needed are obtained without delay. This equipment should be
stored in a safe, permanent place.

A regular schedule for certain duties should be drawn up. Duties such as grounds keeping and cleaning
will have to be done often and regularly. In addition, painting should be done on a regular schedule but
less frequently (annually or bi-annually). A recommended housekeeping schedule is included in the
Appendix. The general cleaning and upkeep may be handled by a contract janitorial service. The
housekeeping should be handled by the operating personnel within the distribution system.

I SPECIAL TOOLS AND EQUIPMENT

680-4
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Tools are an important part of a complete system maintenance program. They should be kept in good -

condition and used only for the purpose for which they are intended. The Superintendent should

conduct inspections of all tools and replace any tool which is found to be worn out or broken. A list of
recommended tools is in the Appendix. This list should be checked periodically and updated to maintain
a complete tool inventory.

Housekeeping of tools is also important, not only for their care, but also for the prevention of accidents.
Any special tools or equipment should be stored in a specific tool storage area when not in use. A tool
board is one of the most convenient ways for storing tools. All tools should be returned to the
appropriate shelf, rack, locker, etc. immediately after the personnel have finished Using and cleaning
them. When tools are checked out of the tool room, they should be signed for, so as to maintain a
control system for the tools. A suggested withdrawal form for the toolroom is shown in the Appendix.

J. LUBRICATION

One of the most important points in a preventive maintenance program is to use proper lubricants and
adhere strictly to an established lubrication schedule.

For most equipment, lubrication recommendations are supplied by the manufacturer. A suggested
lubricant may be determined by using the tables in the Appendix. The information on these tables is
derived from an article entitled "Plant Engineering Develops First Interchangeability Lube Chart", by
Plant Engineering Magazine, August 22, 1968, p. 63.

x The lubrication chart shown in the Appendix can be used to determine which AGMA No. (grade) or SAE
~ No. (viscosity rating) should be used for a specific type of lubricant. For example, if a heavy inhibited

hydraulic and general-purpose oil is called for, by referring to Table 60-3, this oil has a SSU (Saybolt
Seconds Universal) rating of 630-770 at 1000F. It is then possible to determine the correct SAE No. by
referring to Table 60-4. Here the SSU rating in the range of 639-770 is 700. Then by moving across
Table 60-4 to the SAE Viscosity No. column, it can be seen that the |ubricant should be a No. 40.

Table 60-5 is provided as a cross-reference |lubricants chart. It may be used with the above discussed
tables to determine a proper lubricant for a certain application. For example, if an application called for
a light gear oil, the personnel would look on Table 60-3 to determine the general reference number,
which is No. 17 for a light gear oil. Also assuming that the plant was using Texaco products, No. 17 on
Table 60-5 corresponds to Texaco Regal Oil F (R&0O inhibited). The table may also be used to
determine which oil to use when an oil of a different manufacturer is specified. For example, if the
manufacturer specified Shell Tellus 69 oil or equal and the plant was using Mobil Oil products, the
equivalent lubricant may be determined by locating the No. 4 lubricant under the Mobil Oil heading
which is Mobil DTE Oil Extra Heavy.

In most cases, it is possible to consolidate to one or two greases. Ordinarily, a general purpose, lithium-
based extreme-pressure grease may be used for all but special applications. It is also recommended
that a local oil company be consulted for a recommendation on total facility lubrication. Generally, they
will be happy to establish this complete lubrication program in exchange for the privilege of selling the

lubricants.

" K. WARRANTY PROVISIONS
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APPENDIX B
KENTUCKY DIVISION OF WATER - REPORTS AND FORMS




Return to: Division of Water
Drinking Water Branch
14 Reilly Road

Frankfort, KY 40601

DRINKING WATER SANCTION EXCEPTION FORM

FROM: FOR:
Water System: Name:
Address: Address:
Telephone: # of Occupants:
Water Usage (gpd):

Sanction Type: [ Water Line Extension ~ [[] Water Line Tap
Structure Type: [ Apartment Complex [J House

[ Restaurant [] Factory

Exception to a sanction will be considered for the following conditions. Check the appropriate box
and submit the required information to the address listed below.

[] Corrections implemented at the water treatment [ ]
plant or distribution system have rectified some
or all of the problems outlined for the sanction
being imposed. Submit a list of the specific
corrections and the completion date.
O
[J The Division of Water granted approval for the
project prior to the sanction being imposed.
Submit the plans and specifications DW number
approved by the Drinking Water Branch or the
State Clearinghouse SAI number for the Federal
Assistance Request. O

[] For requests to remodel a structure currently
receiving water service identify how the
structure will be altered. Consideration willbe [
given to the type and amount of flow to be
generated by the addition. Submit a notarized
affidavit from the water utility stating that water [7]
service is currently being received,

Proposed structure replaces an existing
structure currently connected to the water
system. This change is essentially relocating a
meter without an increase in water demand.

Structure had water service or a tap-on fee
paid prior to the date of the tap-on sanction.
Submit a dated receipt or a notarized affidavit
from the water utility stating that the entire fee
was received and the date the fee was paid.

Building/Plumbing permit was issued prior to
the date of the sanction. Submit a copy of the
dated permit.

Medical reasons verified by a doctor, such as
treatment and care of a chronic illness.

Other. Provide a detailed explanation and all
supporting documentation.

Each request must be accompanied by the required information to warrant consideration. The
Division of Water will notify the water utility and, where appropriate the Division of Plumbing once a
decision has been reached. Questions regarding this request should be directed to Amanda Yeary,

Drinking Water Branch, at (502) 564-3410.

*This form will not be reviewed unless signed by an authorized representative of the water utility or
documented that the water utility refused to submit necessary information.

Signature of authorized representative

Form Revised 1/25/2000

O




DISTRIBUTION/PURCHASING SYSTEM

Instructions for Completing the Monthly Operation Report (MOR)

NOTE: The MOR (original) must be sent to the Division of Water in Frankfort as well
as a copy to the applicable Field Office no later than 10 days after the end of the month.
The water supply must keep a copy as well.

NOTE: On the electronic MOR, each page is on a separate worksheet (listed at the
bottom of the spreadsheet) within the MOR spreadsheet. Each page is named according
to the information it contains. In order to print out the MOR, go to “File” then “Print”. In
the section titled “Print What” click next to “Entire Workbook™. All pages will then
print.

If using the electronic MOR, it is recommended that the MOR first be saved as a
“Blank”; this can then be used as a template for each month. Call up the “Blank™ and
save as the current month (i.e. MORJan01). This way you will avoid having to erase data
from one month in order to have a working file for the current month.

If using the electronic MOR, do not enter “0” (zero) in any space in which there is no
data (for example, do not enter “0” in the spaces for the 31* day of the month if there are
only 30 days in the current month). The Average calculations will not be correct if “0’s”
are used. Do not use the letter “o0” instead of the number “0” in any space.

Cover Sheet:

PWS Name Name of System

Date Mailed Date Mailed in month/day/year

Source Name Name of source of water for the water plant

Operator(s) in Responsible Charge Name and certification number of operators
responsible for operating the distribution system,; if
operators rotate shifts, a separate page can be
included with the pertinent information

Purchasers Complete: If more spaces are needed to record the
Producer/PWSID and Total Amount Purchased,
make additional copies of the cover sheet

Sellers Complete: Same comment as for Purchasers Complete

Page 6 Distribution: Distribution System Operation

No change




PURCHASE/DISTRIBUTION
INSTRUCTIONS FOR COMPLETING THE MONTHLY OPERATING REPORT

Cover Page
PWS Name:

Date Mailed:

Source Name:

County:

Operator & Number:

Design Capacity:

Type of Filtration used:

Design Filtration Rate:

Percent Backwash Water Used:

Date Flocculation Basin(s)
Cleaned:

Date Settling Basin(s)
Cleaned:
PWSID:

Plant ID:

Report Date:

Name of your water system
Month, day, and year

Where your water system gets

it's water (i.e., lake,
stream, river, well, supply
name, etc.) Include name of

waterway if possible.

County where your system 1is
located.

Person who 1is respconsible for
shift & their certificate
number.

Amount approved by this

Cabinet per last plans
approved.
i.e., dual media, mixed,

media, slow sand, rapid sand,
ete,

Rate approved by this Cabinet
per last plans approved.

Gallons backwash/gal. produced
X 100.

Month, day, and year

Month, day, and year

Seven digit number assigned to
your water system.

Letter code assigned to the
plant for multiple plant
systems.

Month and year &only for
reporting period (i.e.,
0819195, 101995).
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Total Water Treated (gallons):

Maximum Pumpage:
Days in Operation:
Signature of Principal

Executive:

Date:

Amount of water treated in
gallons that month. Must be
the same figure as the one at
the bottom of page 3 under the
water treated column.

Most amount of water treated
for any one day.

Number of days water produced
and treated for that month.

Person who <can verify how
their report was filled out
and that the information on it
is correct.

Date the principal executive
signed the report, month, day,
and year.




KENTUCKY DIVISION OF WATER
DRINKING WATER BRANCH
MONTHLY OPERATION REPORT--DISTRIBUTION/PURCHASING SYSTEM
MONTH & YEAR OF:
DEP Form 4009--Revised 11/2001

PWSID NUMBER: PLANT ID:
PWS NAME: DATE MAILED:
SOURCE NAME: COUNTY:
OPERATOR(S) IN RESPONSIBLE CHARGE CLASS CERTIFICATION NUMBER

SUPERINTENDENT:

SHIFT 1:

SHIFT 2:

SHIFT 3:

TREATMENT PLANTS COMPLETE:
1. DESIGN CAPACITY {gpm):

2. TYPE OF FILTRATION USED:

3. DESIGN FILTRATION RATE (gpm/sq. ft.):

4, PERCENT BACKWASH WATER USED:

5. DATE FLOCCULATION BASIN({S) LAST CLEANED:

6. DATE SETTLING BASIN(S) LAST CLEANED:

THIS REPORT MUST BE RECEIVED BY THE DIVISION OF WATER AND APPLICABLE FIELD OFFICE NO LATER THAN 10 DAYS AFTER THE END OF THE MONTH.
i e e R R 8 B e T T T T A Ay A S T e P S e e g S T e i

SURFACE AND u

REPORT DATE TOTAL WATER MAXIMUM PUMPAGE DAYS OF OPERATION

MMYYYY TREATED (gallons) {galions per day)
PLETE: SELLERS COMPLETE:

REPORT DATE PRODUCER TOTAL AMOUNT REPORT DATE PURCHASER TOTAL AMOUNT

MMYYYY PWSID NUMBER PURCHASED MMYYYY PWSID NUMBER SOLD
(gallons} (gallons)
=

) certify under penalty of law that | have persenally examined and am familiar with the information submitted hereln. Based on my inquiry of those individuals Immediately
lata. | am aware that there are significant penalties for susbmitting

responsible for obtalning the information | believe the submitted inf ion Is true, te and Ly

false Infi tion, including the possiblity of fine and imprisonment. See KRS 224.99-010 and 401 KAR 8:020. (Penalities under this statute and regulation may Include

fines up to $256,000 per ar by Impri t for not more than one year, or both.}

SIGNATURE OF PRINCIPAL EXECUTIVE OFFICER OR AUTHORIZED AGENT

O




NREPC :‘ KENTUCKY DIVISION OF WATER

DRINKING WATER BRANCH

DISTRIBUTION SYSTEM MONTHLY OPERATION REPORT

PWS ID: REPORT MONTH:

et | DISTRIBUTION SYSTEM OPERATION
CHEMICALS ADDED TEST RESULTS

WATER CHLORINE | CHLORINE | CHLORINE | TOTAL (T) / FREE (F) CHLORINE RESIDUAL COMMENTS

PURCHASED | BOOSTER BOOSTER BOOSTER NORTH SOUTH EAST WEST
T F T F T F T F

GALLONS LES LBS LBS PP PPM PPM PPM

violvd|loju|le|lw|nw]|~

10

COPY AS NECESSARY




KENTUCKY DIVISION OF WATER
DRINKING WATER BRANCH
DISTRIBUTION MONTHLY OPERATION REPORT

PAGE

PWSID:

0

REPORT MONTH/YEAR:

January-00

DAY

DISTRIBUTION SYSTEM OPERATION

CHEMICALS ADDED

TEST RESULTS

WATER
PURCHASED

CHLORINE
BODSTER

CHLORINE
BOOSTER

TOTAL {T) AND FREE (F) CHLORINE RESIDUAL (ppm)}

NORTH SOUTH EAST

WEST
——l

GALLONS

LES

LBS

COMMENTS

10

11

12

13

15

16

17

18

19

2 4

23

24

27

28

29

30

31

AVERAGE

#DIVID!

#DIV/0!

#DIVIOI#DIV/O!#DIV/OI|#DIV/0I|#DIVIO!

#DIV/0!#DIVIO!

)




NREPC/KENTUCKY DIVISION OF WATER
DRINKING WATER BRANCH

OPERATION REPORT FOR MONTH OF

PWS NAME: N DATE MAILED:

SOURCE NAME: COUNTY :

OPERATOR(s) IN RESPONSIBLE CHARGE: CERTIFICATE:
SHIFT 1
SHIFT 2
SHIFT 3

TREATMENT PLANTS COMPLETE:

.DESIGN CAPACITY (gpm):
.TYPE OF FILTRATION USED:

.DESIGN FILTRATION RATE {gpm/sq ft):
.PERCENT BACKWASH WATER USED:

.DATE FLOCCULATION BASIN(s) LAST CLEANED:

(31 CNos Qo N =

.DATE SETTLING BASIN(s) LAST CLEANED:

SURFACE AND GROUNDWATER SOURCE SYSTEMS COMPLETE :

PWS ID PLANT 1D REPORT DATE TOTAL WATER TREATED MAXIMUM PUMPAGE DAYS OF
MMYYYY {(gallons) {(gal per day) OPERATION

I I_1_1_1 1| A | | [ | _1_l

{
( élllIIllIIllllllIlllIIlIIllIllllllllllllllllIIlllllllllIlllllllllllIllIIIllllllllllllllllllllllllll
P |

UxCHASERS COMPLETE :

PWS ID REPORT DATE SELLER ID TOTAL AMOUNT PURCHASED
MMYYYY (gallons)

bbbl ] O U 1 l !

I CERTIFY UNDER PENALTY OF LAW THAT I HAVE PERSONALLY EXAMINED AND AM FAMILIAR WITH THE INFORMATION
SUBMITTED REREIN. BASED ON MY INQUIRY OF THOSE INDIVIDUALS IMMEDIATELY RESPONSIBLE FOR OBTAINING THE
INFORMATION I BELIEVE THE SUBMITTED INFORMATION IS TRUE, ACCURATE, AND COMPLETE. I AM AWARE THAT
THERE ARE SIGNIFICANT PENALTIES FOR SUBMITTING FALSE INFORMATION, INCLUDING THE POSSIBILITY OF FINE
AND IMPRISONMENT. SEE KRS 224.99% - 010 AND 401 KAR 8:020. (PENALTIES UNDER THIS STATUTE AND
REGULATION MAY INCLUDE FINES UP TQ $25,000 PER DAY OF VIOLATION OR BY IMPRISONMENT FOR NOT MORE THAN

ONE YEAR, OR BY BOTH.)

SIGNATURE OF PRINCIPAL EXECUTIVE OFFICER OR AUTHORIZED AGENT DATE

THIS REPORT MUST BE RECEIVED BY THE DIVISION OF WATER NO LATER THAN TEN (10)
{ DAYS AFTER THE END OF THE MONTH

COPY AS NECESSARY




(DRAFT 08/19/2004)
PROPOSED REVISIONS TO THE
BACTERIOLOGICAL ANALYSIS REPORT FORM
AND IMPLEMENTATION OF ELECTRONIC DATA SUBMITTAL

The Drinking Water Branch (DWB) is currently implementing changes in its data management
system. The existing outdated data system is being replaced with a new database system known
as SDWIS/STATE. This system has been developed and provided by EPA to assist states in
meeting increasing demands for data reliability and the mandated reporting of Public Water
Supply data to EPA’s SDWIS/FED database. The new database system provides a common data
structure that is currently in use in more than thirty states.

To effectively implement the new system, certain changes in the DWB’s data management
practices are required. As a first step, DWB is developing a new data entry application to
accommodate entry of bacteriological sampling data into the new data system. DWB data-entry
staff will be entering data into the system from these new forms. The forms currently in use for
the reporting of bacteriological sampling data do not capture all the required data elements
necessary for efficient utilization of the new system nor does the current data entry application
provide for sufficient validation and edit checking to insure reliability and accuracy of data. The
revised form has been designed to be compatible with the new data system and is expected to
dramatically increase the performance and efficiency of DWB data processing.

As a second step, DWB is proposing to provide laboratories and water suppliers a tool to allow
for the electronic submission of data through the use of Electronic Data Interchange (EDI). This
EDI application is currently under development and will closely resemble the data-entry system
being developed for in-house use by DWB. Laboratories and water suppliers electing not to
participate in EDI will be asked to begin using the new forms for reporting the results of
bacteriological analyses to DWB. Laboratories and water suppliers wishing to pursue the use of
EDI may find the format of the new forms helpful when entering data into the EDI application.

What is EDI? How does it work?
The EDI application currently under development is an MS-ACCESS database application that
can be used on a stand-alone or networked PC in a laboratory. The most typical use will likely
involve data-entry staff at the laboratory entering bacteriological sampling records (creating
batch files) into the EDI database. Tables contained in the database are used to validate data
items such as PWS ID and SAMPLING POINT. These reference tables can be periodically
replaced or updated via email or downloaded from a website. When data-entry is complete for a
particular batch, the application will reformat the data into a format that can then be transmitted
to DWB via email. The formatted text files arrive at DWB ready for loading to the
SDWIS/STATE database. Records entered in the laboratory’s EDI application can either be
flushed from the system after generation of the text file or they can be preserved in “history”
tables within the EDI application. The second option is recommended. If an error in the text file
is encountered during loading to SDWIS/STATE the record will be rejected. DWB will transmit
any rejected records back to the laboratory. The laboratory can then recall the specified records
from the history tables into a new batch file, make the necessary corrections and then re-submit a
text file of corrected records.




Options?

The EDI application will be provided to laboratories and water suppliers configured to function
as described above. The data-entry screens will closely resemble the proposed paper forms and
the data entry order on the screen will conform to the order suggested by the form. Laboratories
wishing to alter the appearance of the data entry screen or rearrange the items on the screen to
suit their own requirements and data-entry preferences (eg. prefer to use their own paper forms)
should feel free to do so. The only requirement is that the final text file be produced in the
specified format. Additionally, laboratories with existing Laboratory Information Management
Systems (LIMS) may choose to develop their own programming procedures for producing the
formatted text files. The table structures and program units contained in the EDI application
should serve as a useful guide in this endeavor.




INSTRUCTIONS FOR BACTERIOLOGICAL ANALYSIS REPORT FORM

DESCRIPTION OF DATA ELEMENTS:

PWS ID

Public Water System ID. Uniquely identifies a water system. This is a required data element for
all sampling reports. Sampling reports received without a valid PWS ID cannot be processed for
compliance purposes. Each form can contain samples from only one PWS.

COMPLIANCE PERIOD (mmyyyy)

Indicates the monthly period to which the samples will be applied. Generally this is the month in
which the samples are collected. However, if a Routine Sample is collected at the end of the
monthly compliance period and the Repeat Samples are not collected until the first day of the
following month, this data element allows the repeat samples to apply to the correct monitoring
period (ie. the month in which the positive routine sample was collected.)

COLLECTION DATE (mmddyyyy)
This is the date the samples were collected. Each form can contain only samples that have been
collected on the same day. Use a new sheet for each day that samples are collected.

LABID

This is the 5-digit code assigned by Kentucky to each laboratory certified to conduct

bacteriological analyses. Uniquely identifies the laboratory that performs the analysis of the

sample. (h\n
o

LAB RECEIPT DATE (mmddyyyy)
Optional data element to be used by the laboratory. Identifies the date the sample was received
at the laboratory.

ANALYSIS DATE (mmddyyyy) _
This is the date the sample was analyzed by the laboratory.

TOTAL COLIFORM ANALYSIS METHOD CODE
Coded value that represents the Total Coliform analysis method used for all the samples listed on
the sampling sheet. (See revised list of Analysis Method Codes)

E. COLI ANALYSIS METHOD CODE
Coded value that represents the E. coli analysis method used for any samples listed on the
sampling sheet that have been analyzed for E.coli following a positive Total Coliform result.

L



SAMPLE TYPE

Coded value that represents the type or purpose of the sample collected. There are only three
acceptable values for this code. Routine (RT) samples (formerly known as Distribution
samples) are those collected for the purpose of compliance with the Total Coliform Rule and are
collected on a monthly basis. Repeat (RP) samples (formerly known as Check samples) are
collected after the PWS has been notified that a Routine sample has tested positive for Total
Coliform. Repeat samples must reference the Laboratory Sample Number of the original
positive Routine sample. (See discussion under heading Original Lab Sample Number).
Special (SP) samples are collected in response to conditions or situations specific to the PWS
such as line breaks, emergency repairs, line extensions, etc. Special samples are NOT to be used
for determinations of compliance and cannot substitute for any failure to collect the required
minimum number of Routine Samples nor can any Special Samples be considered a substitute
for Repeat Samples

SPECIAL SAMPLE REASON
Coded value indicating the reason special samples were collected. Special Sample Reason codes
are listed in the key on the report form.

REPLACEMENT SAMPLE (Y or BLANK)
Indicates that the sample is a replacement for a sample that has resulted in confluent growth
(CNFG) or Too Numerous to Count (TNTC) but negative for total coliform.

LOCATION CODE
This is the 3-digit code for the Sampling Point referencing the address or location where a
sample was collected within the distribution system of a PWS. A list of approved Sampling

= Points is stored in the Kentucky Drinking Water Database (SDWIS/STATE). Routine (RT)

( ; compliance samples will be rejected if the Sampling Point is not reported on the form or is not

' listed as an approved site in the database. When reporting a set of Repeat Samples (RP), the

repeat sample taken from the original total coliform positive site must be reported with the same
Sampling Point identified on the original positive routine sample. It is not expected that the
upstream and downstream Repeat Samples will be collected from approved sites. The pre-
defined generic Sampling Points RPU and RPD should be used to identify the upstream and
downstream Repeat Sampling Points respectively. If the original sample was RPU or RPD, then
use RPO. Sampling Points for Special samples (SP) should be entered on the form but need not
be listed as approved in the database.

REPEAT LOCATION CODE

This element characterizes the Sampling Point for the Repeat Sample (RP) as one of three types:
Original (OR), Upstream (UP), or Downstream (DN). This element is required if the Sample
Type is RP. If a Repeat Location Code is entered for any other Sample Type the entry will be
ignored by the data system. If Repeat Location Code is not entered for a Repeat Sample (RP),
the sample will be rejected by the data system and may result in a violation.

SAMPLE TIME
Time (24 hr) the sample collection was collected. Must consist of 4 numeric characters. Do not

indicate AM or PM. Examples: 0710 =7:10 am; 1325 =1:25 pm

_ FREE CHLORINE B
{ | Free Chlorine Disinfectant Residual. A PWS using chlorine-based disinfectants other than

chioramines is expected to report free chlorine residual measurements. Reporting of total
chlorine residuals is optional for these systems. Values are expressed as mg/L or ppm.

I




TOTAL CHLORINE
A PWS using chloramines for disinfection is expected to report total chlorine residual values.
Values are expressed as mg/L or ppm.

LAB SAMPLE NUMBER
This number provides a unique identifier for all bacteriologic samples analyzed by a particular
laboratory within a given year. Can contain up to 8 characters.

ANALYSIS TIME
Time (24 hr) the sample collection was analyzed in the laboratory. Do not indicate AM or PM.
Examples: 0710 =7:10 am; 1325 =1:25 pm

RESULT

Enter the total coliform count if coliform bacteria are present and a count is appropriate to the
analytical method being used. If coliforms are not present, leave blank. Do not enter 0. This
column will also accept the values TNTC and CNFG for “Too Numerous to Count” and
“Confluent Growth™.

TOTAL COLIFORM (P/A)

Indicate Presence (P) or Absence (A) of coliform bacteria in the sample. If a Total Coliform
Count is entered as TNTC or CNFG and Total Coliform (P/A) is entered as A, the laboratory
shall advise the PWS to collect a Replacement Sample (replacement of a Routine Sample) to
insure that the required number of Routine Samples are analyzed during the monthly monitoring
period. If Total Coliform Count is entered as TNTC or CNFG and Total Coliform (P/A) is
entered as P, then the PWS will be required to collect a set of three Repeat Samples (RP).

( 0
E. COLI (P/A) o
Following a determination that a sample is total coliform positive (Total Coliform (P/A) = P), the

laboratory must analyze for the presence/absence of E. coli bacteria. Use this column to indicate

the presence (P) or absence (A) of E. coli. Make no entry in this column if the total coliform

analysis was negative (Total Coliform (P/A) = A) and no analysis was performed for E. coli.

LAB SAMPLE NUMBER OF ORIGINAL SAMPLE

When a Routine Sample (RT) is positive for total coliform, the PWS must collect a set of three
Repeat Samples (RP). Each of the Repeat Samples must reference the Lab Sample Number of
the original coliform positive Routine Sample. Failure to record the Original Lab Sample
Number on a Repeat Sample will not cause the data system to reject the sample; however, if the
Original Lab Sample Number is not recorded on each of the three Repeat Samples, the data
system will not be able to confirm compliance with the requirement to collect three Repeat
Samples and a violation may be issued. It is also advisable to reference an original Lab Sample

Number when submitting a Replacement Sample.




SANFLE UAIELURY = 1L KENIUCKY DIVISION OF _Eh._.m_ﬂ‘ DRINKING WATER BRANCH

'R BACTERIOLOGICAL - " ALYSIS REPORT FORM ;
General |. _ mation -- This Section To Be Completed By Collector o
1 F ﬂ.ll_ { e ~.|l4 3
PWS ID ._.||._ E *Inﬂ L _ # ﬁ Compliance Period (MMYYYY)
PWS Name PWS Contact Collection Date (MMDDYYYY)
(All Samples Reponed on this Form were Collecled on this Date.)
PWS Address PWS Phone Collector Name
Signatreoale
General Information -- This Section To Be Completed By Lab
e e
Lab D Ll ._ i _H Lab Receipt Date (MMDDYYYY) B Total Coliform Analysis Method Code
Analysis Date (MMODYYYY) : . . E Coli Analysis Method Code
Lab Analyst Lab Supervisor
SignatureDbie Spancone
Sample Information -- This Section To Be Completed By Collector Analysis Information -- This Section To Be Completed By Lab
=
m b m - Resull S
—~ alg g i <

g |2 8E m i % 3 Free Chiorine | .\ (ottoote™ | E | 2| tabsample Number of Original
~5 um. .m. b W_ 3 Sample Time nxw_a.c_ red for sl {Required when Analysis Time -or- .m W Sample

@ o c.@m .m m o disinfectants .o Lab Sample Number = | (Required for Repeat and/or
5% g .m Blg- - 89 (24 hr) disinfectant is (24 hr) TNTC 3
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BACTERIOLOGICAL ANALYSIS REPORT FORM KEY
s i 53 j § lysi g . . . .
i i o B rooog Gam tarsoy o wers | Sample Type: RT = Rouline (For Compliance) __RP = Repoat (For Compliance) P = Specia (Not for Compliance)
sg_h. : Hh.! ___._H__& siaﬁ-_ﬂn wuon m&-&.““ Hﬂ 401 _ﬂ% 8:040; M.hﬂ! Spacial Samipla R A = Suspected Contamination C = Treatment Madification E = Line Break, Emergency Repair
the q.tuznis.a on this form Is @ true and accurate report of the results of (Only if Sample Type = SP) B = New Plant, Modification, D = Study/Investigation
collection and analysls performed pursuant to the above-ref gulations. or Line Extension
Violations of 404 KAR Chapter 8 are subject to severa penalties prescribed In KRS ; e
224,99-010, up to 525,000 fine par day per viclation and in some cases a viclation | Repeat Location Code: DN = Downstream UP = Upslream OR = Criginal Site
may subject the violator to prison, (Only if Sample Type = RP) i R e )
Result: TNTC = Too Numerous to Count CNFG = Confluent Growth




10.

11.

12.
13.

14,

15.
16.

.

Department for Natural Resources and Environmental Protection
Bureau of Environmental Quality
Division of Water Quality

By-Pass and Spill Report - Telephone Sheet

Reported by:

Company or Agency Person
Received by:

Field Office Person
Time and date reported;____ AM PM
Time and date of spill: AM PM

Location of spill or by-pass:

Stream: County:

Name of material spilled or by-passed:

Quantity of material spilled or by-passed: —~

To what degree is the substance soluble in water:

Person or party responsible for spill or by-pass:

Clean up or corrective procedures that have been initiated:

By whom:

Governmental authorities that have been contacted:

( ) Coast Guard () EPA ( ) Fish & Wildlife
( ) ORSANCO ( ) County Health Dept. ( ) Neighboring States
Fish killed: () yes () no Extent:

Does there appear to be any immediate health hazards as a result of the spill?: ( ) yes
( )no

Municipal water plant warned: () yes () no
Names:
Person or persons who will investigate: U

Additional information:

C:\Data\340 ecwd\o&m manual\Bypass&SpillReportKEPPC.doc\011005
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Budget Summary

Actual
2000
Utility Operating Income

Operating Revenues $

Budget
2001

Estimate
2002

Operation and Maintenance Expenses

Depreciation Expense

Amortization Expense

Taxes Other Than Income

Income from Utility Plant Leased to Others

Gains (Losses) from Disposition of Utility Property

Net Utility Operating Expenses

Utility Operating Income (Loss) $

Other Income and Deductions

Net Results/Merchandising, Jobbing & Contract Work  $

Interest and Dividend Income

Allowance for Funds Used During Construction

Nonutility Income

Miscellaneous Nonutility Expenses

Taxes Other Than Income

Interest Expense

Total Other Income and Deductions

Income Before Contributions & Extraordinary ltems $

Proceeds from Capital Contributions

Net Extraordinary ltems

Change in Net Assets $

Water District Budget Form.xls/Summary

12/22/2004




USoA Actual : Budget Estimate
Acct # 2000 2001 2002

460 Unmetered Water Revenue
461.1 Metered Water Revenue - Residential
461.2 Metered Water Revenue - Commercial
461.3 Metered Water Revenue - Industrial
461.4 Metered Water Revenue - Public Authorities
461.5 Metered Water Revenue - Multiple Family Dwellings
461.6 Metered Water Revenue - Bulk Loading Stations
462 Fire Protection Revenue
465 Sales to Irrigation Customers
466 Sales for Resale
Subtotal Sales of Water
Other Water Revenues (sub-catego
470 Forfeited Discounts

471 Miscellaneous Service Revenues
472 Rents from Water Property
473 Interdepartmental Rents

474 Other Water Revenues
475 Provision for Rate Refunds
Subtotal Other Water Revenues
Total Operating Revenues
Operation and Maintenance Expenses
601 Salaries and Wages - Employees
603 Salaries and Wages - Commissioners
604 Employee Pensions and Benefits
Medical/Life Insurance
Retirement Benefits
Other

<<m~m_m_u/ﬁo~ Budget Form.xIs/Budget 12/22/2004

O




Actual Budget Estimate
Acct # 2000 2001 2002
Subtotal Employee Pensions and Benefits
610 Purchased Water
615 Purchased Power
616 Fuel for Power Production
618 Chemicals
620 Materials and Supplies
631 Contractual Services - Engineering
632 Contractual Services - Accounting
633 Contractual Services - Legal
634 Contractual Services - Management Fees
635 Contractual Services - Other
641 Rental of Building/Real Property
642 Rental of Equipment
650 Transportation Expenses
656 Insurance - Vehicle
657 Insurance - General Liability
658 Insurance - Workers' Compensation
659 Insurance - Other
660 Advertising Expense

665/667 Regulatory Commission Expense

670 Bad Debt Expense
675 Miscellaneous Expenses
Total Operation and Maintenance Expenses
Depreciation Expense
403 Depreciation Expense on Utility Plant
Amortization Expense
406 Amortization of Utility Plant Acquisition Adjustments
407 Amortization Expense
Total Amortization Expense
Water District Budget Form.xis/Budget 2

12/22/2004




USoA Actual Budget Estimate

Acct # 2000 2001 2002
Taxes Other Than Income

408.10 Utility Regulatory Assessment Fees
408.11 Property Taxes
408.12 Payroll Taxes
408.13 Other Taxes and Licenses

Total Taxes Other Than Income
Income from Utility Plant Leased to Others
413 Income from Utility Plant Leased to Others

Gains (Losses) from Disposition of Utility Property

414 Gains (Losses) from Disposition of Utility Property

Net Utility Operating Expenses
Utility Operating Income (Loss)

Other Income and Deductions
Net Results of Merchandising, Jobbing and Contract Work
415 Revenues from Merchandising, Jobbing and Contract Work

416 Costs & Expenses of Merchandising, Jobbing & Contract Work
Net Merchandising, Jobbing and Contract Work

Interest and Dividend Income

419 Interest and Dividend Income
Allowance for Funds Used During Construction
420 Allowance for Funds Used During Construction

421 Nonutility Income
Miscellaneous Nonutility Expenses
426 Miscellaneous Nonutility Expenses
Taxes Other Than Income

12122/2004
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Date
Paid

Customer Name

Permit
No.

Meter ID
Number

Date Installed
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THIS AGREEMENT made and entered into this day of ) Lo

v/ §

CONTRACT FOR WATER SERVICE

,between

whose address is

party of the FIRST PART, hereafter called the "Customer", and the Estill County Water

District No. 1, West Irvine, Kentucky, party of the SECOND PART, hereafter called the

"Distriet”.

WITNESSED THAT for and in consideration of the effort by the District to secure
financing for the comstruction of this project, and in consideration of the other

C

s signing similar contracts, the Customer hereb ees to connect to the
gning » Yy agr

Waterworks System subject to the following conditions.

1,

The Customer agrees to pay with the signing of this agreement a deposit of $25.00
which is evidence of his good faith and intention to comnect to the system upon
completion. The deposit shall be applied to the total comnection charge, the
Customer will pay the remaining amount upon demand by the District. If plans to
construct the new lines are abandoned, or if the lines are constructed and water
is not made available to the Customer, the deposit made shall be fully refunded.

The District shall install a cut-off valve and water meter for each service and

shall have sole right of use of the valve and water meter. The District shall

have the right to determine the size and location of the water meter and service \
line connected to the system. O

The Customer will install and maintain at his own expense a service line which
shall begin at the water meter and extend to the place of use. The Customer
shall also install a check valve and cut-off valve at the place of use.

The Customer agrees not to resell or give away any water purchased from the
District. A separate meter must be installed for each residence.

The Customer agrees to comply with other rules and regulations as the District
now has in force or as may be legally enacted or ammended. The Customer also
agrees to pay for water at such time, place, and rates as shall be determined by
the District. Rates will be reasonable and subject to approval by the Public
Service Commission.

It is agreed that the Customer will began to use water from the system on the
date that it is available. Water charges shall begin on the date that service
is available regardless of whether or not the Customer is connected.

If the Customer refused to commect to the system when it is completed, he will

pay each month the minimum bill set by the District. If later, the same Customer
wishes to connect to the system, he shall first pay the accumulated monthly charges,
and shall then pay the full tap on charge as may be in effect at the time of
application for service.




7. The Customer agrees to permit the District to lay, maintain, repair, remove
or discomnect a service line and meter, and to read meters at a point design-
ated by the District on the customer's property with the right of access for
these purposes across property. Additionally, the Customer agrees to grant an
easement for the construction, access, and maintenance of the water mains. The
easement will be 12' in width; will extend across the front of the property;
and will be adjacent to the public road right of way line, or adjacent line if
there is no road along the property. '

8. The failure of the Customer to pay water charges duly imposed, shall result
in the automatic imposition of the following penalties:

A. Non-payment of accounts on the due date will be subject to a penalty of
ten per cent of the delinguent account.

B. Non-payment within ten days form due date will result in the water being
shut off form the Customer's property.

C. In the event it becomes necessary for the District to shut off the water
a fee as set by the District will be charged for reconnection of the service.
The Customer will also be required to pay all delinquent accounts and pay
the minimm water bill for the time the meter was disconnected.

IN WITNESS whereof, we have executed this agreement as of the date entered of the
first page.

WITNESSED: Estill County Water District No.l

By: By: :
Secretary Chairman
Board of Commissioners

Customer
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f DAILY ATTENDANCE RECORD
Name Department Number
veAR: 1]2]3[a]s 88 [1a11[12[13[14]18[18[17[18]18jec]e 1]e2leaealesieserlealeslaol s T S = e R e T
Everett
Russ
Joey
9.1.# m i _ i !
H _ I | m i
exrnon “ _ P w
| m vl 1
Tam | ! |
Deb _ |
i
H ]
ABSENCE CODES YEARLY TOTALS
A = Accident at Work Fl = Family liness L = Leave of Acsence _
AH = Accident at Home H = Holiday L0 = Layeff STARTING DATe _
D = Discipfinary Layoff I = lliness © = Personal Reasons TEBMINATION DATE :
FO = Family Death J = Jury Duty V. = Vacation This record shoid be filed at year end in the |
¥ = Unknawn Cause employee's permanent record file. !
i




WATER PETITION
WRIT OF CONSIDERATION & AGREEMENT

We, the undersigned residents, request Estill County Water District No. 1
to install city water in the vicinity of
which is approximately miles. We understand and agree to comply
with the following terms hereto:

L. Purchase a water meter for the approved tap-on fee §
plus a customer security deposit of § ,which will
be refunded upon establishment of good payment history with
Estill County Water District No, 1.

2. Pay the approved minimum bill per month up to and including such
time as water is installed.

NAME ADDRESS PHONE

»
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AGREEMENT POLICY

ESTILL CO WATER DISTRICT
76 CEDAR GROVE ROAD
IRVINE, KY 40336

In accordancé with the policies of the above named
Water System and in order to either prevent the disconnec-
;ibn of or restore the water service in my name, I hereby
agree to pay the sum of $ today and $

per on the unpaid balance plus keep current

my regular water payments on the account listed below, until

the account is paid up-to-date.

I understand that if at any time I db not live up to
this agreement and make the payments exactly as stated, that
my service will be discontinued at the account listed below

plus any other accounts listed in my name. I also understand

that none of these services will be restored until all accounts .

are paid up-to-date and any necessary Service Charges. are paid.

Account Number

Customer's Name e

Address of Service Delinquent

Date of Signature

Signature

Employee

(jﬁ\
-




HIDDEN UNDERGROUND LEAK
ADJUSTMENT FORM

Ref: Service Address

Account Number

Service Mumber

1. Date repairs were made

2. Who made the repairs

3. List of Materials used

£~

Exact location of the leak

feet from the meter box.
feet from the house.
5. Attach copy of plumber's statement or receipt of materials used.

I understand that adjustments are figured by the difference between my average water bill
and the bill that reflects the leak. The adjustment is then based on Estill County
Water District No. 1 assuming 50% of the loss and I am responsible for the other 50%-of
the loss plus my average bill. I further understand that even though an adjustment is

to be considered, I am still responsible for the bill and that should I be disconnected
for non-payment, the entire amount plus $10.00 recomnnect fee must be paid before service
will be restored and any adjustment made will be credited to my account.

I also understand that during the lifetime of my water service line, only.two leak
ad justments will be permitted. Each of these adjustments may cover a maximm of two
billing periods. Before a third adjustment can be considered, the entire water
service line from the meter box to my house or structure must be replaced and that I
must submit evidence of this factdbefo::amd the third ad?zstt;eig;s isigi:me:t.: bi gloagzig

ipe is used for repair of undergr water service i
It’hgg class 200 p-ﬂ, CE‘S pipe. THE USE OF RADIATOR CLAMPS, KING NIPPLES, OR THE
EQUIVALENT CANNOT BE ACCEPTED.

I realize that no adjustment will be made until this form(completed in its entirety,
signed and dated) and my plumber's statement are returned to Estill County Water
District No. 1. .

T hereby verify that I have read the information given above and that all statements

| true and correct, and that the excess usage in my plumbing system ha$ now been
corrected.
Signed

Initia Dated

[ S ——— ST T P




Estill County Water District No.1
76 Cedar Grove Rd.
Irvine, Ky. 40336
Phone: (606} 723-3795
Fax: (606) 726-9083

1

Roy L. Embs E. Ralph Howe Jeffery Q. Brinegar
Chairman Secretary Treasurer

REPORT OF INCIDENT

Date of Incident: Time of Incident:

Name:

Business Name/Address:

Address:

City: State: Zip:
Daytime Phone: Evening Phone:

Description of Incident:

Witnesses, Name, Address and Daytime Phone:

Were you a customer of our business at the time the incident occurred?

Description of Injuries Received:

Has this area of your body been injured before? If yes, describe:

Is there anything unusual about your injuries? If yes, describe:

Was medical treatment sought? If yes, describe:

Witness Date Signature of Injured Party

Manager on duty at time of accident:




Estill County Water District No.1
76 Cedar Grove Rd.
Irvine, Ky. 40336
Phone: (606) 723-3795
Fax: (606) 726-9083
.Roy L. Embs E. Ralph Howe Jeffery Q. Brinegar
Chairman Secretary Treasurer

CUSTOMER SECURITY DEPOSIT WAIVER

Date:

In lieu of a customer security deposit in the amount of
1,

of
hereby agree to be responsible for any outstanding balance
owed for located
at

Signed:
Phone:




5_45_[;[1E-.!!_L'_.!.‘.‘.‘.‘..’.0.!3.!.!-‘_\;'LLQ.N._I.T.Q.ll_f_!-

OWNER NAME!® R T - - A
NAME OF SPOUSE!1 . e I
(1F ANY, IF HOHE, '

STATE ."SINGLE") |

OWHER ADDRESS:

o — = i -

OWNER TELEPHONE:

PROPERTY ADDRESS: i N —
(IF DIFFERENT)

SQURCE QF TITLE!®

IF DEED, ATTACH COPY OF DEEDL(S) OR STATE:

NAME OF PERSOH(S) WO DEEDED PROPLRTY 10 OWHER(S):

DATE OF DEED!

DEED BOOK HO, PAQE NO. ______
\F INHERLTED, ATTACH COPY OF RECORDED AFFLDAVIT_OF DESCENY. OR WILL
OR STATE:

HAME OF PERSON FROM WHOM INHERITED:

WAS THERE A WILL? o

IF SO, WILL BOOK HO. _ PAGE ___

IF HO WILL, WAS THERE AN AFFIDAVIT OF DESCENIT _____ .

IF §0, DEED BOOK NO. o PAGE ..

LIST ANY OTHER PERSONS WIlO MAY HAVE AN [NTEREST IN THE PROPERTY,

AND EXPLAINY L i e o § SR

e —




Monthly Water Loss Report

A, Water Produced - Gal
Water Purchased — Gal ;
Total 4 e Gal
B. Water Sold
Residential ! Gal.
Commercial O -
Other Sales - Gal
Total e Gal
C. Revenue Accountable Water Usage
Water Treatment Plant Gal.
Waste Water Treatment Plant Gal.
Hydrant Flushing — Gal
Fire Department Gal.
Total Gal.
D. Difference [A-(B+C)] Gal.
% Difference
E. Non Revenue Water Loss
_ Breaks Gal.
( 3 Storage Tank Overflow Gal.
Nl Other Gal.
Total ' Gal.
% Non Revenue Gal.

|
i
%
i
1




DEFINITIONS FOR PAGES 27 AND 28 OF THE
ANNUAL REPORT FOR WATER UTILITIES

Line 4 includes All water produced or purchased by the Company. These volumes
should be metered regardléss of the source.

Line 7 includes all water sold to Residential, Commercial, and Industrial customers, sales
for resale, contract sales, and sales to other Public Authorities. (These sales are usually

metered.)

Line 9 includes water used by Fire Protection Services and any Free customers.
(Estimate portions not metered.)

Line 10 includes water used by the Company for Hydrant Flushing, Water Treatment
Plant Use, etc. (Estimate portions not metered.)

Line 11 includes all water lost due to leakage, storage tank overflow, metering errors,
etc. (This figure is usually derived by subtracting the known water usage from the total
water produced or purchased figure.)




WORKSHEET FOR CALCULATION OF
CUOSTOMER CONTRIBUTION FOR WATER MAIN EXTENSION

Name of Extension:
Location - Beginning at:
Ending at:
Date placed in service:
Date refund perio8 expires:

1. Total cost of construction of main

(not including meter connections) $
2. Divided by total length of water
main in feet + ft.
3. Cost per foot of main = $ JEt.
4. 50 feet times cost/foot x 50 ft.
5. District's portion of cost per
customer = $
6. Times number of customers
connected to main X
7. District's total portion of cost = 3
8. Total cost of construction of
(.,E main (Line 1) I $

9. Minus District's total portion of
cost (Line 7) =

10, Part to be paid by customers = 9 %
11. Divided by number of customers
(Line 6) +

12, Each customer's required
contribution for the water main
extension itself (Subject to

refund) $
13. Plus the approved "Tap-on-fee"
{(Not refundable) +__ $

14, Total contribution to be paid by
each cugstomer connected to the .
main extension at this time = §




)




CHAPTER 80

UTILITIES ()

A GENERAL

Utility companies provide electrical power, water and electrical service for the distribution system.
Frequent or prolonged interruption of service can have significant effects on the operation of the
system, especially when power and communication is involved.

B. ELECTRIC UTILITY
Kentucky Utilities
Phone: (800) 383-5582

Jackson Energy
Phone: (800) 262-7480

C.  TELEPHONE
Alitel
Phone: (800) 752-6007

D. NATURAL GAS
Columbia Gas
Phone: (800) 432-9345

( N
E CABLE J
Irvine Community TV
Phone: (606) 723-4240

90-1
MT:pviCave Run\C80byASH.doc\012705
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APPENDIX A
ESTILL COUNTY WATER DISTRICT NO. 1 - TABLES AND FORMS




OPERATION & MAINTENANCE PLAN —- STORAGE FACILITIES

Description of storage facilities (type, construction, capacity, overflow elevation, height to overflow, head range, diameter, interior & exterior coatings, in-
service date, contractor & nameplate information)

TANK Wisemantown| Winston Iron Mound Sandhill Palmer HWY 851 Barnes Cobb Hill Knob Lick
_Qhr£ Mountain

Type ipe Standpipe | Standpipe | Standpipe | Standpipe | Standpipe Standpipe Standpipe Standpipe
Construction Welded Steel, Welded Welded Welded |Glass Coated,|Glass Coated,}Glass Coated,

Painted Steel, vmwﬂoﬁ_-mﬁnwr Painted|Steel, Painted| Bolted Steel | Bolted Steel | Bolted Steel

\b0o0
Capacity (gals) \u\_‘mmﬂood Moc_com 200,000 112,000 113,000 108,000 116,000 T 16,000 116,000
Overflow Elevation (ft) 1032 1426 1434
Height to Overflow (ft) |
Head Range (ft) i
Diameter (ft)
Interior Coatings
Exterior Coatings
In Service Date 1978 St : _ el Iy
Contractor —Prarie Caldwell Laurel Oowmq W< Ommmm- KY Glass- | KY Glass- Malloy
| Tanks PE& .H.mswm Lined Tanks ﬁEnm .ﬂm.anm Aaron

Nameplate Information S ,.__ ; _

L

X Cheshnut %L
mo@\ﬂu% Tands

20071

Uﬂmﬂhwsmzmﬁma_umo,_Emm.x_m st w; .




OPERATION & MAINTENANCE PLAN - STORAGE FACILITIES

Description of storage facilities (type, construction, capacity, overflow elevation, height to overflow, head range, diameter, interior & exterior coatings, in-
service date, contractor & nameplate information)

TANK Wisemantown| Winston Iron Mound Sandhill Palmer HWY 851 Barnes Cobb Hill Knob Lick
?_Ocﬂr*.@\ Mountain
Type tandpipe Standpipe Standpipe | Standpipe Standpipe | Standpipe Standpipe Standpipe | Standpipe
Construction Welded Steel, Welded Welded Welded |Glass Coated,|Glass Coated,)Glass Coated, o
Painted Steel, 1&:8& Steel, Painted]Steel, Painted| Bolted Steel | Bolted Steel | Bolted Steel
OO0

Os—u»anhmm—uv ....\—anadd 200,000 200,000 112,000 113,000 108,000 116,000 116,000 116,000

Overflow Elevation (ft) 955 1032 1000 848 1032 963 1426 1434 1434

Height to Overflow (ft) |IF TS s k _ /2

Head Range (ft) i

Diameter (ft) i

Interior Coatings

Exterior Coatings

In Service Date 1978 ; .

Contractor Caldwell KY Glass- | KY Glass- Malloy Malloy
Lined Tanks | Lined Tanks | Lined Tanks Aaron Arrow

A
Distri__ ,nSystemFacilities.xls




P P

Level confi. .ﬁ_mﬂuoﬁQ (type, manufacturer, model, contractor, supply v:m,..._ \mmﬂoz_ pumps on & off)

TANK Wisemantown| Winston Iron Mound Sandhill Palmer HWY 851 Barnes Cobb Hill Knob Lick .
Mountain

Type Altitude Valve

Manufacturer

Model

Contractor

Supply Pump Station Dry Branch |Sandhill Ivory Hill  |So Irvine HWY 851 |Cobb Hill

Inspection (schedule)

The tanks are checked on a regular basis and are continuously monitored by telemetry. Visual inspection of tanks is made routinely on site visits. Scheduled
inspections are made every five years, along with cleaning. Repairs are made as needed and as recommended by inspection reports.

DistributionSystemFacilities.xls
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OPERATION & MAINTENANCE PLAN — MASTERMETER FACILITIES |

Description of mastermeter facilities (mastermeter, type, size, bypass, bypass size, in-service date, contractor & nameplate information)

MASTERMETER
Manufacturer

Type

Size (in)

Bypass

Bypass Size (in)

In Service Date
Contractor

Nameplate Information

Inspection (schedule)
The mastermeters are checked on a regular basis. Visual inspection of each mastermeter is made routinely on site visits. Repairs are made as needed and as
recommended by inspection reports.

DistributionSystemFacilities.xls




ESTILL COUNTY WATER DISTRICT

VENDOR

DATE .
ACCOUNT# AMOUNT PAID
APPROVED BY

DATE PAID CHECK#




ESTTLL COUNTY WATER DISTRICT NO. 1
UNMETERED WATER USAGE
KNOWN WATER LOSS
FIRE HYDRANT - ( direct usage )

Date: N

Location:

Duration of usage:

Outlet size:

* % k X

FLUSH BYDRANT — ( tanker )

Date:

Location:

Load size:

Times filled:

Mail to: ESTILL COUNTY WATER DISIRICT NO. 1
76 CEDAR GROVE RD
IRVINE, KENTUCKY 40336-7607
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rFor:n for £iling Rate Schedules

ESTILL _COUNTY WATER DISTRICT NO. 1

FOR ESTILL COUNTY, KENTUCKY
Community, Town or City

P.S.C. KY. NO.

SHEET NO.

CANCELLING P.S5.C. KY NO.

SHEET NO.

CLASSIFICATION OF SERVICE

RATE
PER UNIT

MONTTILY RATES

5/8"x3/4" Meter

First 2,000 gallons $ 10.28 (Minimum Bill)

Next 3,000 gallons 4.89 per 1,000 gallons

Next 5,000 gallons 4,74 per 1,000 gallons

Over 10,000 gallons 3,24 per 1,000 gallons

1" Meter

First 5,000 gallons $ 24.95 minimum bill

Next 5,000 gallons 4,74 per 1,000 gallons

Over 10,000 gallons 3.24 per 1,000 gallons
\ 2" Meter

First 16,000 gallons § 68.09 minimum bill

Over 16,000 gallons 3.24 per 1,000 gallons

Monthly Surcharge to Cobhill customers $ 4.81

(in addition to existing rates)

Bulk Loading Station

Bulk Meter sales to Powells Valley Water Dist. §  1.91 per 1,000 gallondﬁ]ﬁﬁﬂﬁﬁﬁv

$ 3.52 per 1,000 gJiiaﬁéﬁiﬁﬁﬁﬁgrgnunﬂK

gy

R R

Connection Charges 5/8"x3/4" $350.00 per connection
All Others - Actusl Cost of Tnstallatiog] 22 1999
'ﬂGJﬂﬁf??FPFEAL5911
thw 17 "-: "
Ry St () 2 .
DATE OF ISSUE__9/23/99 DATE EFFECTIVE _ yegopon JO-JA-F9
MONTH  DATE  YEAR MONTH  DATE YEAR

ISSUED BY TITLE  chairman
SIGNATURE OF] OFFICER

(: Issued by authority of an Order of the Public Service Commission of Kentucky in Ca

“"No. dated




ESTTLL COUNTY WATER DISTRICT NO. 1
LEGAL NOTICE

In accordance with Chapter 65 and 424 of the Kentucky Revised Statutes, the
following information and supporting data may be inspected by the general

public at 76 Cedar Grove Rd from between the hours of 8a.m. and
4p.m, Estill County Water District No. 1

Chairman:

Secretary:

Treasurer:

Summary of Financial Statememt
Estill County Water District No. 1

For Fiscal Period to
Beginning Cashon hand ............ R SR
Receipts
User FeeS...coievecenrenns T ST e
mscellm&o‘uﬂ ----- LI R ) LR B B O R - LI LR .. L S
Interest INCOMB.. oveviais sinsiss i e dvsisesis s e e $
Total Receipts: i..cisseveimonssivasis e e Ve
Expenditures
Administration........ s e e SR e §
A T L P e AR e R P
Operatlonstater Purchased ............................. siaaly
Debt Retirement.....veeeseess e e T o aTa e )
othEr ------- T T I I I R I S R seew o$
Total ExpenditureS............ ARG e e 5
mdlng B&la:lce R - e LU L LU L L L L LN $
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Estill County Water District No. 1
76 Cedar Grove Rd.
Irvine, Kentucky 40336-9347

Phone: (606) 723-3796 ’
Jeffery Q, Brinegar

Roy L. Embs ) .
Chiirman Ralph Howe Treasurer
Bl kthideth
Secretary

Dear Customer:

Kentucky Public Service Commission Regulation 807 KAR 5:006, Section 20 states
that a customer's request to test a meter must be made in writing. Such request
may be made once in a twelve (12) month period/ You have the opportunity to be
present at such test if you desire. If the required test results is an average
error of greater than 2%, the account will be adjusted for the period the meter's
error is known to have existed or for one-half the period of time between the
present date and the last meter test date or twelve months, whichever is less.

If the average error is greater than 2% slow, the customer will receive an
additional bill under the same conditions as above.

After have a test made on your meter by Estill County Water District No. 1, if
you are not satisfied with the results, you may make written application to the
Public Service Commission to have your meter tested by the Commission.
Application may be made by writing:

Commonwealth of Kentucky
Public Service Commission
730 Schenkel Lane

Post Office Box 615
Frankfort, Kentucky 40602

Such request of the Commission may not be made more frequently than once each
twelve (12) months.

If you desire a meter test by Estill County Water District No. 1 please sign
below and return this form to our office:

Estill Gounty Water District No. 1
76 Cedar Grove Rd
Irvine, Kentucky 40336

Signature

Phone Number Date

I would like to witness the test yes no

(See Reverse for Test Results)




A

OFFICE USE ONLY

Customar Name:

. Account Number:
Sarvice Address: ! Service Number:
Maler: Size Make Number, Test Schedule: Date Time
H.ldlngs Pearcent ol
GPM Beginning Ending Accuracy
Low Flow; 1
Intarmediate Flow: 2
Maximum Flow: — o =
Average of Test Flow 2 and 3 -

i average exceeds 102% or is less than 98%

then {urther testing is required below.

Flow Rate Readings Percent ol o
% of Capacity GPM Beginning Ending Accuracy

25%

50%

75%

Average of all 3 test:
Less Standard: o 100%
Equals % ol Error: e

Length of time error is known lo exist:

Basis lor refund:

Amount of refund:

————

Basis for additional bill:

Amount of additional bill:

Copy to: Customer Service Supl.--Inside Mater Envelopa Mster Dept. File
Customer Service Supt,~-Ouiside Sarvice File © Billing Dept. File

if complaint or request tesi: PSC Complaint File

M
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NAME :

ACCOUNT NQ.:

Brief Description of Complaint:

ADDRESS:

How Reported: In Person Letter
Telephone #

Qther

'Reading

To be filled 1n by the meter reader:

Leak __ Yes__ No / Stopped Yes _ No

Comment

Checked by: ' Date:

Received by:

Action Taken: yes nd

Date: Received by; Date:
COMPLAINT REPGRT EL WA
NAME : ADDRESS ;

ACCOUNT NO.:

Brief Description of Complaint:

How Reported: In Person Letter

" Telephone #

Qther

To be filled in by the meter reader:

‘Reading

Leak ___Yes_ No / Stopped ___Yes __ No

Comment

Checked by: Date:

Received by:

Date:

Action Taken: yes nﬁ

Received by: Date:

——
i




ESTILL COUNTY WATER DISTRICT NO. 1
ACCIDENT REPORT FORM

DATE OF ACCIDENT/INJURY:

EMPLOYEE : S/S NUMBER:

ADDRESS : DATE OF BIRTH:

DEPENDENTS: . DATE OF BIRTH: RELATIONSHIP:

DECRIBE THE ACCIDENT (be specific):

DID YOU RECEIVE INJURIES? YES NO
IF YES, DECRIBE (be specific):

WAS ANOTHER VEHICLE INVOLVED?  YES __No

IF YES, SUPPLY THE FOLLOWING INFORMATION:
1. DRIVER OF OTHER VEHICLE:

. OWNER OF OTHER WEHICLE:
3. LICENSE NO. OF OTHER VEHICLE:
4. INSURANCE COMPANY:

S. TELEPHONE NO. OF OTHER DRIUER!OHNER:E ;

DID PROPERTY DAMAGE RESULT? YES NO
IF YES, GIVE THE FOLLOWING:

OWNER OF PROPERTY: DESCRIPTION OF PROPERTY: DAMAGE INCURRED
ANY WITNESSES TO ACCIDENT? YES NO

IF YES, GIVE THE FOLLOWING:
NAME: ADDRESS TELEPHONE NO:




CUSTOMER SERVICE LINE INSPECTION APPLICATION

It is expressly understood that the applicant for the permit states that
this service line has been installed in strict compliance with the State
Plumbing Code. 2

L.

CUSTOMEER

ADDRIESS

. OWNER/BUILDER PERMIT NO.

DATE REQUEST RECEIVED

INSPECTION DATE

Requirements on service lines
24 inches in depth
3/4 inches in size
Type of pipe 200 PSI
Cut-off valve installed on cusotmer side
Check valve installed on customer side
No cross connections .

Galvanized pipe or fittings are not recommended

Inspected By:

. Estill County Water District No. 1

-
(I.
- L AR S ]

i I L

-




(Washington, D .C.: Naval Medical Command) 1985.

United States Navy, Student Guide for Workplace Monitor Training,
(Washington, D C: The Command), 1985.

US Occupational Safety and Health Administration, Principles and
Practices of Oc cupational Safety and Health: A Programmed

Instruction Course: Student Manual, Booklet Two, (Washington: US
Dept. of Labor, Occupational Safety and Health Adm. :for sale by

US Occupational Safety and Health Adm., Job Safety & Health,
(Washington, Dept o f Labor, Occup. Safety and Health Adm.).

US Occupational Safety and Health Adm., The Benefits of Health
and Safety Regula tion, (Cambridge, MA, Ballinger), 1981.

US Occupational Safety and Health Administration, Inspecting for
Job Safety and Health Hazards, (Washington, Occupational Safety
and Health Adm.), 1992.

US Occupational and Health Adm., OSHA Handbook for Small
Businesses, (Washington , DC: US Dept. of Labor, Occupational
Safety and Health Adm.), 19%92.

US. Occupational Safety and Health Adm., Industrial Hygiene
Technical Manual, ( Washington, US Dept. of Labor, Occupational
Safety and Health Adm), 1984.

OSHA Industrial Hygiene Technical Manual US DOL ISBN:
0-86587-745-9 This may be obtained through the US Superintendent
of Documents or Gover nment Institutes, Inc., 966 Hugerford
Drive, #24, Rockville MD 20850. May also be found on OSHA's
Regulations, Documents and Technical Information CD-ROM (also
available from Sup

USOSHA, Construction Industry: OSHA Safety and Health Standards,
(Washington, D C: US Dept. of Labor, OSHA), 1987.

USOSHA, General Industry Digest, (Washington, DC: US Dept of
Labor, Occupational Safety and Health Adm), 1991.

United States. Occupational Safety and Health Adm., Hearing
Conservation, (Washi ngton, DC? US Dept of Labor, Occupational
Safety and Health Adm.) 1992

US Occupational Safety and Health Adm, Analytical Methods Manual.

US Public Health Service, The Industrial Environment its
Evaluation and Control, (Washington: National Institute for
Occupational Safety and Health), 1984.

Weiner, Edith, Office Biology: Or Why Tuesday is Your Most
Productive Day and Ot her Relevant Facts for Survival in the
Workplace, (New York: MasterMedia Limited ), 1993.

Weiss, Stephen M. et. al., Health at Work, Hillsdale, NJ:
Lawrence Erlbaum Assoc iates), 1990.

Work, Health, and Productivity., (New York: Oxford University
Press), 1991.

World Health Organization, Evaluation of Exposure to Airborne

Particles in the W ork Environment, (Geneva: World Health
Organization), 1984.

http://siri.uvm.edw/library/safety_references

Page 8 of 9

1/26/2005



PERIODICALS

American Industrial Hygiene Association Journal published by
ATHA.

Applied Occupational and Environmental Hygiene published by
ACGIH.

Business and Health published by American Health Consultants.

Mayo Clinic Health Letter, Subscription Services, P.0O. Box 53889,
Boulder CO 803 22-3889 $24.00/year

Occupational Health and Safety published by Medical Publications
Inc., 225 N. New Road, Waco, TX 76710.

Occupational Safety and Health Reporter published by the Bureau
of National Affa irs, Washington DC.

: Highlighted references often cited as basic resources in
if  trial hygi ene)

http://siri.uvm.edw/library/safety_references

Page 9 of @

1/26/2005




APPENDIX D
"EMERGENCY RESPONSE PLAN




Based on Our Vulne'- Assessmen

ility

Includes :
« Emergency Contact Inform:

Inventory of Critical Equipmen

Chain of Command

Response Procedures, Plans & Actions —

Coordination Activities

Notification List

Local Emergency Planning Committee

Estill Co. Water District #1

Completed By:

Everett Murphy
(606)723-3795
ecwd1@irvineonline.net

January 12, 2005

technical assistance software made possible by ‘“
Znal Weaten

this report was generated using the software Sl:“mﬁ




Securmg America's Drmkmg Water

S e e = e ____T___,__

A Report Outimmq our Secur.ty & Er‘rergenc; : fa
. Management Systems 1o ol aen

System Information

PWS ID: 0330123

Water Station Name:  Estill Co. Water District #1
Town Served: Irvine

Population: 15,000

Number of Service Connections: 3500

System Owner: Estill County Water District

Person Responsible for Maintaining Contact List
Name: Pamela C. Cox
Title:  Office Manager
Phone: 606-723-3795

Telephone and Contact

Contact Name: Everett Murphy

Daytime Phone: (606) 723-3795
Emergency Phone: (606)723-1532

Cell Phone: (606) 723-1532

Fax Number:  (606) 726-8083

Emergency Email: ecwdi@irvineonline.net

this report was generated using the software SE‘“E




Securing America's Drinking Water
' AReport Outlining our ;nc.mgjéé"n?;";g;?;; =]
Managementﬁ*st&ms el L e e

Notification Llst .;

For Estill Co. Water District #1

Notification f Contact Information

Fire Department Derrick Muncie/Chief 606-723-2661 |606-723-4288 [ecfd@irvineoniine.net

Police Department Gary Freeman/Sheriff |noe-7za-zaza 606-723-2201 |No Emall Provided
Emergency Medical Service [Ron Jackson/Director Iuos-na-m 24 [608-723-2124 |ecems@irvineonline.net
Local Health Department | Tim Gould/Director 608 7235181 |606-723-6017 [naroldtgould@ky.gov
Water System Operators Everett Murhpy Iaos-723-3795 1806-843-5072 ecwd1@irvineonline.net
Water System Operators |Bee Williams Isawzz-zw? 606-723-2344 I::'t’“""a‘"@”‘"“e"““""

his report was generated using the software SEfTIS== {\_/




A Rnport Outhmrg otr Secunt; & Emer
Manaqement Sy t:.ms

Notlflcatlon Llst -i!

For Estill Co. Water District #1

Local Notification

e - I i e ¥,
Government Officials ﬁadllga:e Taylor/County 606-723-7524 |808-723-3764 e‘f:g:“ﬂ@"'“““““
E Planni
c:‘;;gfg:g - Tony Murphy |sos-723-zzaz 806-723-2201 INu Email Provided
Hospitals Susan Starling/CEO Iﬁf{ﬁ”"‘ 859-893-1342 maﬁin@heam-pmers
Pharmacy Rite Aid [s06-723-2148 |None No Emall Provided

this report was generated using the softwara Sﬁmﬁ




Securing America's Drmkmg Water

A Report Outi.mng our Sﬁcunty & £ -nergency l
Man agerr-ppt 3y stems : S

Notification LISt
For Estill Co. Water District #1

State Notif_ication

Emergency Mgmt. Agency  |Fred Rogers |sus-723-6533 806-634-5763 e"_‘f;:f:'g""““'d““‘sm

this report was generated using the software  SEFTIS == "




() Securmg America's Drinking Water

A Report Outimmg SUr S"cur:ty & E e
Mdnagﬂment Sy.&tems

Notification Llst ;‘

For Estill Co. Water District #1

Media thification

AR

Newpaper - Local Citizens Volice & Time; 6:;:;23-5131 606-723-5161 jcvi@irvineonline.net
Newpaper - Local Estill County Tribune |606-723-5012 |606-723-5012 |No Email Provided
Newspaper - Regional / State |Lexington Herald Leader None None No Email Provided
Radio IWallingford Broadcasting I805J23-51 38 {None No Email Provided

this report was generated using the software SEmSE
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Notification Llst | J‘

For Estill Co. Water District #1

Other Not__i_;_fication

Estill County 911 Dispatch  {On Duty Dispatcher 911 806-723-2201 |No Email Provided

this report was generated using the software SEms'i




Securmg America's Drmkmg Water
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Notification Llst

For Estill Co. Water District #1

Employees Notification

Operations Manager Everett Murphy ecwd1@irvineonline.net
Office Manager {Pamela C. Cox |606-723-3785 |808-723-4085 jecwd1@irvineoniine.net
Operator Carl Jordan leaa-‘rzs-a‘rss 859-736-0811 jecwdi@irvineoniine.net
Operator Joey McKinney |808-?23-3795 859-736-8830 1ecwd1 @rvineonline.net
m‘,’gmnmmmgme |Russell Walling 1606-723-3795 [859-741-6054 |ecwd1@)rvineoniine.net
Operator Vernon Tipton s08-723-3705 [850-736-8708 [SW1d@irvineoniine.ne
Billing Clerk/Secretary IDehbie Rison |606-7233795 |608-723-8578 |ecwd1@irvineonline.net
Billing Clerk ICaﬂly McKinney 608-723-3795 IGD6423-3795. ecwd1@irvineonline.net

this report was generated using the software Semﬁ
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Managﬂmeﬂt Systems -

Chain of Command -i!

For Estill Co. Water District #1

Internal Chain of Command

1 Everett Murphy 606-723-3795 }606-723-1532 |ecwdi@irvineonline.net

2 I(:arl Jordan 606-723-3795 |859-736-0811 |ecwdi@irvineoniine.net

3 Joey McKinney Iaoa-?zs-arss |859-736-8330 ecwd1@irvineonline.net

O
4 IRussel Walling v

Vernon Tipton |806-7234796 |859-736-8798 ecwdtd@irvineonline.net

6 Pamela Cox

7 Debbie Rison IG{IG-723-3795 |606-723-65?3 ecwd1@irvineonline.net

8 |Roy Embs

this report was generated using the sofivare SEITIS=
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Coordination Activities

Has all water system staff been trained on their roles and responsibilities in the event
of an emergency?

No

Has the system contacted the local police department?
No

Has the system contacted the local health department?
No

Has the system contacted the local fire department?
Yes

Has the system contacted the local emergency medical responders (e.g. Ambulances)?
No

Has the system contacted the State Rural Water Association?
No

Has the system contacted the State Primacy Agency?
No

Has the system contacted the FBI Field Office in your area?
No

Has the system contacted the top locally elected official (e.g. Mayor)?
No

Has the system communicated and ensured that all of the above entities know their
responsibilities in the event of an emergency?
No

Does the system have a plan to notify its customers of any "Boil Water" or "Do Not
Use" situations?
No

Notification Plan:

this report was generated using the software SEMS=
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Local Emergency Planning Committee -I!

As required under the 2002 BioTerrorism Act, has your water system, to
the extent possible, coordinated with the Local Emergency Planning
Committee when preparing or revising an Emergency Response Plan?

Yes

Date of Contact:  10/26/2004

Name: Tony Murphy

Phone Number: 606-723-2222

24 Hour Contact Number: 606-723-2201
Cell Phone Number:

Location: Irvine Fire Department

s
4
this report was generated using the software SIETTISE= i/




Plans / Actions / Procedures -i)

For Estill Co. Water District #1

If a Vandal disabled your 100 cut off valves, the system could continue
supplying water for and would initate the following response, recovery and
communication procedures:

Procedures

Person In Charge in the Event of an Emergency:
Public Nofification Plan:

Designated Media Person:
Day Phone:
Night Phone:
Email:

Altemative Source of Water:  The system has an another alternative water source in case of
emergency: Estill County is a participant Kentucky's statewide Mutual
Aid Agreement. If resources from other localities are available, they
may be requested in the event of a declared emergency in Estill
County.

The system has an another alternative water source in case of
emergency: Estill County is a pariicipant Kentucky's statewide Mutual
Aid Agreement. If resources from other localities are available, they
may be requested in the event of a declared emergency in Estill
County.

The system has an another alternative water source in case of
emergency: Estill County is a participant Kentucky's statewide Mutuai
Aid Agreement. If resources from other localities are available, they
may be requested in the event of a declared emergency in Estill
County.

Plans and Actions

STEP 1: Notify - In the case of a terrorist event or a possible crime scene, the Estill County Water Disfrict #
1 will initially contact the Kentucky Division of Water and Estill County 911 Dispatch. .

STEP 2: Determine If this is a crime scene - If circumstances appear that are much different from normal
events such as natural disasters, aging of equipment, or other normal problems that occur in the due
process of providing services, vandalism or terrorism could be suspected. In the event that tampering
with equipment, destruction of equipment, release of a foreign substance with the intent to harm users,
or other potentialiy illegal activities directed foward the Estill County Water District #1, law enforcement
would immediately be contacted. Any situation that could possibly be an illegal act toward the Estill
County Water District #1 should be treated as a criminal act in order to preserve evidence. Methods of
determining whether an event could have been caused by a vandal or a terrorist could be widely varied.

this report was generated using the software SEITIE
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inventory

For Estill Co. Water District #1

The inventory listed below itemizes all critical equipment and customers.

Cell Phones 1 cell phone system manager Low

Radio in trucks/ office 5 truck1 office Low

Computer office and water towers, pumps system wide to office Medium

Control S

(SCADA)

Schools 2 schools West Irvine Elementary SchoolSouth Low
Irvine Elementary School

Waste Water Estill County Wastewater Treatement Sand Filter 157,000 gal perday / Low

Treatment Plants Plant Wisemantown

this report was generated using the software SEmﬁ
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Securing America's Drmkmg Water

A Repmt Outiining our aec ity & Emergenc*
Management Systems :

inventory ;
For Estill Co. Water District #1 ;
The inventory listed below itemizes all critical equipment and customers.

Purchased Water MU irvine, Kentucky Low
Storage Tanks 9 storage tanks system wide 1) 155,000 standpipe Wisemantown2) High
200,000 standpipe Winston3) 200,000
standpipe Iron Mound4) 113,000

standpipe Palmer5) 112,000 standpipe
Sandhiil6) 116,000 standpipe Barnes
ML7) 108,000 standpipe Ky 8518)
109,000 standpipe Knob Lick8) 128,000
standpipe Watson Ridge

Pumps 9 booster pumps system wide 1) South irvine 25Hp2) Ky 851 High
10Hp3) New River 15Hp4) Cobb Hill
25HpS) Dry Branch 15Hp8) lvory Hill
o 1 2Hp7) River Booster 10 Hp8) Sand Hill
( 25Hp9) Pea Ridge 20Hp

Pipes 300 miles 200 miles PVC (12"-2")50 Ductile lron Low
(67)50 miles Cast iron (8"-6")

Valves 100 cut off vaives system wide High

Appurtenances 30 flush hydrants50 fire hydrants end of system linesonly in West Irvine, Medium

{e.g. Fiush South Irvine, Wisemantown

Hydrants)

Buildings Main Office Metal buliding/ 76 Cedar Grove Road Medium
Irvine, Kentucky

Computers three computer 1) office-word processing2) billing3) Medium
telemetry

Files main office inside building Low

Transportation 8 trucks § pickups/ 1 utility truck Low

Work Vehicles

Telephones main office phone main office Low

this report was generated using the sofiware SEII'IS‘-_-_-_
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Plans / Actlons / Procedures

For Estill Co. Water District #1
Available Equipment:

STEP 11: Report the findings to the State:
Person(s) Responsible:

Available Equipment:

If water service is needed by your critical customers for longer than , then the system will continue to
providing both safe and affordable potable water and sufficient water pressure for fire protection by
implementing the following procedure:

if Vandal destroys or disables your redundant items, the system will respond with the following procedure:

%
this report was generatad using the software SEMS= A
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Plans / Actlons / Procedures ;‘

For Estill Co. Water District #1

Obvious destruction of equipment would point toward vandalism or terrorism. Sickness related to the
consumption or contact with water could also be a sign of vadalism or terrorism. However, if thereis a
reasonabie chance that an illegal act has been committed, the Estili County Water District #1 will notify
law enforcement.

STEP 3: If this is determined to be a crime scene, contact In the event of an emergency th Estill County
Water District #1 will initially contact the Kentucky Division of Water and the Estill County 911 Dispatch

STEP 4: Notify the person who will confrol the water system and make decisions In the event of an
emergency -
STEP 5: Initiate the Internal and External Chain of Command (See Attached Sheet)
STEP 6: Access damage to 100 cut off vaives:
Person(s) Responsible:
Available Equipment:
STEP 7: Isolate and fix the damage to 100 cut off valves:
Person(s) Responsible:
Available Equipment:
STEP 8: Monitor damaged 100 cut off valves:
Parson(s) Responsible:
Available Equipment:
STEP 9: Restore damaged 100 cut off valves to normal:
Person(s) Responsible:
Available Equipment:
STEP 10: Retum system to safety:

Person(s) Responsible:

this report was generated using the softiware Sﬁmﬁ




How to Fill Out the -.o.c

ST

The Lug af Work-Related Injuries and filneyses is
used to classity work-related injuries and
illnesses and to note the extent and severity

end of the year, count the number ol
incidents in euch category and transler the
totals from the Log to the Summary. Then
post the Summary in a visible location so that
your employees are aware ol injuries und
illnesses occurring in their workplace.

You don't post the Log. You post only
the Summary at the end of the year.

[ =
i flew 01/ : 0 5
of each case. When an incident nccurs, use OSHA's Form 300 (rev ovaoos o adenta: ) Year20 ©
the Log to record specific details about what -_..oﬁ Oﬁ EQ-_.*- a—”ﬂ@ﬁ -_.-h::_ﬂm m-._—nu _—_nu-ﬂﬂmmmﬂ i : by it
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Be as spocific as possible. You
can uss two lnes if you need
more room. Choose ONLY ONE of those Noto whothor the
categories, Classify the case

by recording the most
serious outcome of the case,
HE_.. e _n“u____s__“_e Jkery o¥ nﬂ_-nqﬂ with column G (Death) being
doscy: than you orlghnail for the must scrious and column

o {Othor rocordablo cases)
the case. Cross out, ns_-n.. or white-out -
the original entry. being the Jeast sorious.

case invelvos an
injury or an iliness.

Occupational Safety and Health Administration

U.S. Department of Labor




Attention: This form contains information relating to

OSHA's Form 300 emovame etk o ity oo Y R <>
Log of Work-Related Injuries and llinesses

Sedi LAt oriad HEPUR S o MM b WA e ST o
You must record information about every work-refaled death and about every work-related injury or finess that involves foss of ¢ resinicted work activity or job transfer,
days away from work, or medical treatment beyond firs! aid. You must also record significant work-related injunies and Hinesses that are diagnosed by a physician or licensed heatth
care professionsl. You must also record work-related injuries and ifnesses thal meet any of the specilic recarding criterla fisled in 25 GFR Parl 1904.8 through 1804.12. Feel free lo
use (wo lines for a single case il you need (o. You mus! complele an Injury and inass Incident Report (OSHA Form 301) or equivalan! form for each injury or fnass recorded an this

possible while the informalion is being used for

form. if you're not sure whather a casa is recordable, call your local OSHA office for heip. City Saie
Identify the person Describe the case Classify the case
CHECK ONLY ONE box 1, ach case
(A) (B) {C) (D) (E) (F) based on the most m“w__.uﬂwumuﬂ.ﬂqh._..“nrhon M-n___wu.ﬂq_ﬂwoeﬁ"_‘v%ﬂwg— Chack the “Infury” column or
Cuse  Employee’s name Job ritle Date of injury Where the event occurred  Describe injury or illness, parts of body sffected, that case: Il worker was: choose one type of liness:
0e. (e, Welder) or onset (e, Loading dock nerth cud)  and objecysubstance that directly injured s 2 e iz
of illness or made person ill {e.g., Secomd degres burn on Remainod at Work M) m r . 3
wrucht foreir from neetylene foeh Away On job | i3 g x E:
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OSHA’s Form 300A gev. 0172004

Year 20 @

Summary of s\gw.wm-mnn_.mﬁ,mmhh:....mm and llinesses U.S. Department of Labor

NI

All establishments covered by Part 1904 must complele this Summary page, even ff no work-refated injuries or finesses occurred during the year, Remember 10 revisw the Log
to verify that the entries are complete and accurale before completing this summary.

Using the Log, count the individual entries you made for sach calegory. Then write the totals below, making sure you've added the entres lrom every page of the Log. I you
had no cases, vaite “0.*

Employees, former employees, and their representatives have the nght lo review the OSHA Form 300 in ils entirely. They also have limited access lo the OSHA Form 301 o
its equivalent. See 29 CFR Parl 1904.35, in OSHA's recardkeeping nig, for further detalls on the access provisions for these forms.

Number of Cases

Total number of Total number of Total number of Total number of
deaths cases with days cases with job other recordable
away from work transfer or restriction cascs
(@) H m W)

Number of Days

Tatal number of days away Total number of days of job
from work transfer or restriction
(K} (L

Injury and lliness Types

Total number of . ..
(M)

(1) Injonies {4) Poisonings

{5) Hearing loss
(2) Skin disorders
(3} Respiratory conditions

— (6) All other illnesses

Post this Summary page from February 1 to April 30 of the year following the year covered by the form.

Public reponting burden for 1his coliection of inf oo is d 1o average 50 minutes per respense, mchsding ume 1o review the instructions, seanch and gather the data needed. and
pleic and review the eallection ol inf jon. Persons are aot required o respond n the collectinn of information palen U displyy 3 correndy valid OMB corirol mimber. I yra e any
comizents abom these estimates or any other aspeets of this datn collection, ennuct: 125 Dep of Lahar, DEHA Olfive of Stavstice) Analpsio, Ronm N-S544, 200 Constittion Avenne, NW,

Washington, BC 20210. D not send the completed firn to this ollice.

T A A LTI s e P e SRR AT b i B 22,

Cccupational Salety and Heaith Administration
St R R A e

Fites apprased OMB uo, 12160176

Establishment information

Your name

Strcer

Ciry S ZIP

Tndustry deserption (e.g., Manuficetnee of iwtor track tenders)

Stadard Industrial Classification (SIC), 1 knuwn (eg., 3715)

Morth A Industrial Tlassif (MAICS), if knuwn (e, 336212)

Employment infor tion (if yon den's haer these figuees, sec the
Worksieet on the back .,.h‘q_m__w page e estinrete,)

Anmal average sumber uf employees

Total Iwurs worked by all cruployees last year

Sign here

Knowingly falsifying this document may result in 4 fine.

1 eertify that | have eannuned this document and that w the best of my
knowledgs the entrics are true, accurate, and complete.

CIRnraey ST Tir
1 ] x /4
Fhane Mate

o O
r...b'\.. /fr»\___




Worksheet to Help You Fill Out the Summa

2

ry ..

Al the end of the year, OSHA requires you [0 enier the average number of employses and the lotal hours worked by your employees an the sumenary, If you don't have these figures, you can use ihe
information on this page to estimale the numbers you will need o enier on the Summary page at the end of the year
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U.S. Department of Labor

&

How to figure the average ber of ]

ployoes

who worked for your establishment during the
year:

@ Aaddihe toral number of employees your
establishment puid in all pay periods during the
year. Include all employees: full-time, part-time,
temporary, seasonal, salaried, and hourly.

® count the number of pay periods your
establishment had during the year. Be sure 1o
include any pay periods when you had no
employees.

® Dpivide the number of employees by the number of

pay periods.

@ Round the answer1o the next highest whole
number, Write the rounded number in the blank
marked Amual average number of employees.

The number of employees o
id in all pay perieds = T

The number ol pay
perinds during 1he yeur =

(2]

For example, Acme Construction figured s average employment this way:

For pay pariod... Acme pald thiz numbsr of amployaes..

10
0

15
3o
40
v
20
15
+10
80

ggg‘w.ﬁum—-

Mumber of employees paid = $30 o
Muniher ol pay periods = 26 L2
430 = 3l 3
rid

o

31,92 rounds w 32

A2 ir che annual average number of employees

How to figure the total hours worked by all employees:

Include houvs worked by salavied, hourly, part-time and seusooal workers, us
well as Liours worked by other workers subject to day to day supervision by
your establishment (e.g., lemporary help services workers).

Do not include vacation, sick leave, holidays, or any ather non-work time,
even if employees were paid for it 1l your establishment keeps records of only
the hours paid or if you have employees who are not paid by the hour, please
estimate the hours that the employees actually worked.

[f this number isn't available, you can use this optional worksheet w
estimate i

Optional Worksheet

Findthe number of full-time employees in your
shment tor the ye

Multiply by the number of work hours for a
employee in g year.

This is th

number of full-time hours worked.

Add the number of any overtime hours as well us the
hours worked by other crapluyees (par-
et . seasonal)

d the answer W the next highest whole number.
Write the rounded number in the blank warked Total
hours warked by all employees last year.




OSHA’s Form 301

Injury and lliness Incident Report

Attention: This form contains information relating to
employee health and must be used in 2 manner that
protects the confidentiality of employees to the extent
possible while the informalion is being used for
occupational safety and health purposes.

&

.S, hn__ema_.:w:u of Labor

This Injury and flness Incident Report is one of the
first forms you must fill out when a recordable work-
related injury or illness has occurred. Together with
the Log of Work-Related Injuries and llinesses and the
accompanying Summary, these forms help the
employer and OSHA develop a picture of the extent
and severity of work-related incidents.

Within 7 calendar days afier you receive
information that a recordable work-related injury or
illness has occurred, you must fill out this form or an
cquivalent. Some stite workers' compensation,
insurance, or other reports may be acceptable
substitutes. To be considered an equivalent form,
any substitute must contain all the information
asked for on this form.

According to Public Law 91-596 and 24 CFR
1904, OSHA's recordkeeping rule, you must keep
this form on file for 5 years following the year to
which it pertains.

1f you need additional copies of this farm, you
may photocopy and use as many as you need.

d by

Phone | ), -

1) Full pame : 10) Gase number from the Log
i LI} Date of injury or illness =———-\f !
2) Street
12) Time employee began work __ e AM/PM
City Smate zw 13) Time nf event U
3) Daweofbioth ____ 7/ 1 4] What was the employee daoing just before the
4) Date hired ] ! tools, equipment, or material the employee was using. Be specifi
: carrying roofing materials"; “sproying chloring from hand
L a0 aake ying g praying i pray
O Feaule
15) What happenad? Tell us how the injury occurred, Examples: “Whe
Information about the physician or other health care fell 20 feet™; “Worker was sprayed with chlorine wheo guasket broke during replacement”; “Worker
professional developed soreness in wrist over time."”
5) Nume of physician or other health care p
16)

P m ittt i3
! Was i ¥ night a5 an i

Information about the employee

LEPHE TP R TR

Information about the case

{ Trmsfer the enae nowadier fram e Log; sfler your secoed the vine,p

[ Check if time cannot be determined

D ib _.__u activity, as well uy the
g o ladder while

T} 1F reataent was given awuy lrom the worksite, where wus it given?

Fucility

more specific than “hurt,” “pain," or sore." E “,

What was the Infury or ilnoss? Tell us the part of the body that wus affected and haw it was affecied; be
1, A gﬂr.on el

", .nn__.____ » e y-entry."

n ladder slipped on wet floor, worker

ical burn, hund™; *curpal

P

tunnel syndromne.”

Street

Ciry

Snite

ZIp

: B s employee treated in an emergency room?

O v
D?.o

: 17) What object or d the i

»Fy

diractiy h

oy

O Ve
Dz_a

L8) If the employee died, when did death occur? Date of death

iples: “concrete floor”; “chlorine”;
“radial wrm saw.” If this queertion does not apply te the incident, leave it blank.

ﬂl!lll. e

Public reporting burden far this | nllecti

callection of Infurmatian unlcit it displayt u eurrent valid OMB contral number, 11 you have any comments wbuut this cuimaie or wny other aspects of thiv duta colicen TR

Waskington, DC 20210, Do not send the compleicd forms to this office.

O

e

stimated o average 22 minuies per response, incliding tme for revicwing mstruciinons, searching existing ._.._b e, gothering and maintining the dat needed, snd completing and reviewing the enllection of infrmation. Persons are mow reepuired s vespained u e
hucing tis Inwden, contact: US Depurtment of Laboy, ©SHA OHfice of Statistical Auwalysis, Romn N-J644, 200 Gonstitatinn Avenme, N,
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U.S. Department of Labor

&

If You Need Help...

If you need help deciding whelher a case is recordable, or il you have questicns about the infarmation in ihis package, feel free o
contact us. We'll gladly answer any questions you have.

v Visit us online at www.osha.gov

Federal Jurisdiction

v Call your OSHA Regional office
* and ask for the recordkeeping
coordinator

Region 1 - 617 / 565-9860
[~ ticut; M. b ts; Maine; New

Region 2- 212/ 337-2378
or New York; New Jarsay

I Plan offi
VIR pou Siake Flan ames Region 3 - 215 / 861-4900

oC; Del. ; Pannsylvania; West Virginia

Region 4 - 404/ 562-2300
Alabama; Florida; Georgia; Mississippi

Region 5312/ 353-2220
Illinois; Ohlo; Wisconsin

Region 6 - 214/ 767-4731
A S

Ar ; Oklah Texas

Region 7- 816 / 426-5861
Kansas; Missouri; Nebraska

Region 8 - 503 / B44-1600
Colorado; Montana; North Dakota; South
Dakota

Region 9 - 415 / 975-4310

Region 10 - 206 / 553-5930
Idaho

State Plan States

Alaska - 007 / 269-4957

Arizona - 602 / 542-5790

nii - 415/ 7035100

*Conneeticut - BA0 7 H566-4380
Hawaii - 808 / 586-4100
Endiana - $17 / 232-2648
Iowa -515/281-3661
Kentucky - 502 / 564-3070
Maryland - 410/ 767-2571
Michigan - 517/ 322-1848
Minnesota - 651 / 284-5050
Nevada - 702 / 486-9020
*New [ersey - 609/ 984-1389
New Mexico - 505/ 827-4230
*New York - 518/ 457-2579

North Ca

na - 910/ BO7-2875

Oregon - 503 / 378-3272

Puerte Ricu - 787 / 754-2172
Sonth Carolina - B03 / 734-9669
Tennessee - 615/ 741-279%
Viah - 801/ 330-6901

Vermont - 802 / 8282765
Virginia - 804 / 786-6613

Virgin Islands - 340 / 772-1515
Washington - 360 / 902-5554

Wyoming - 307/ 777-7786

¢ Public Sector only
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Have questions?

1f you need belp in filling out the Log or Summary, or if you
have questions about whether a case is recordable, coniact
us. We'll be happy to help you. You can:

¥ Visit us online at: www.osha.gov

¥ Call your regional or state plan oftice. You'll find the
phone number listed inside this cover.




Page 1 of 9

INFORMATION SOURCES

OSHA Regulations, Documents, & other Documents on CD-ROM
Superintendent of Documents Gov't Printing Offices Washington,
D, .20402 (202) 783-3238 GPO Stock# 729-013-00000-5 Annual

st Iription (including four quarterly updates $88.- Single copy
GPO Stock# AS3-1 $28.-

General Industry Newsletter (provides info on proposed regs and
details on large-scale losses and their causes) American
Insurance Services Group, Inc. 85 John St. New York, NY 10038
(212) 869-0535

OSBA UP TO DATE (Newsletter) (Highly Recommended) National Safety
Council 444 N. Michigan Ave. Chicago, IL 60611 Linda Parker (312)
527-4800 ext. 7405

Nat'l Utilities Contractors Assoc. (These are affordable Training
films) NUCA, Video Toocl-Box Talks 4301 N. Fairfax Dr. Suite 360
Arlington, VA 22203-1608 (703) 358-9300 Fax (703) 358-5307

OSHA Blood-borne Pathogens Fact Sheets 1. Reporting Exposure
Incidents 2. Protect Yourself when Handling Sharps 3. Hepatitis B
Vaccinations - Protection for You 4. Personal Protective
Equipment Cuts Contamination 5. Holding the Line on Contamination

OSHA Blood-Borne Pathogens Directive, CPL2.44C Send
self-addressed mailing label to: OSHA Publications Office Room
N3101 200 Constitution Ave. NW Washington, D.C. 20210 or call
regional OSHA office Blood-Borne Pathogens Exposure Control Plan
(Send a self-addressed envelope) Region III Gateway Building,
Sy“"=a 2100 3535 Market Street Philadelphia, PA 19104 (215)

s{ 201

Chem Alert - (Information on chemicals not MSDS's} Send Self
Addressed Envelope to: OSHA Flyers Room N-3647 200 Constitution
Ave., NW Washington D.C. 20210

Info on Degree Programs in Safety and Professional Development
Activities Education and Training American Society of Safety
Engineers 1800 Oakton St. Des Plaines, IL 60018-2187 (708)
285-1121

Material Safety Data Sheets and Info on Chemicals Occupational
Health Services 515 Madison Avenue New York, NY 10022

93,000 MSDS'S Available on CD-ROM, online through Canadian Centre
for Occupational Health & Safety (CCOHS) and STN, and on Magnetic
Tape Customer Service CCOHS 250 Main St. E. Hamilton, ON Canada
L8N 1H6 (800) 668-4284 (toll-free Canada & USA) (905) 570-80%4
(905) 572-2206 (fax) (905) 572-2307 (BBS) Updated quarterly;
annual subscription $300.-/yr

Chemical Fact Sheets (I have heard that these have good info and
are readable-do not need a PHD to understand them) Available for
over 1000 Chemicals NJ Dept. of Health Eileen Tarlow (609)
984-2202

Pr~ nsed National Strategies for the Prevention of Leading

Wé‘ Related Diseases and Injuries: Noise-Induced Hearing

LoSs (order number: 89-135, free of charge) Publications
Department National Institute for Occupational safety and Health
800-356-4674

http://siri.uvm.edwlibrary/safety _references 1/26/2005




Publications of the US. Dept. of Labor. US Dept. of Labor Room
§-1032 200 Constitution Ave., N.W. Washington, DC 20210

Ergo-Facts To get on mailing list, write: OSHA Toom N-3647 200
Constitution Ave., N.W. Washington, D.C., 20210

OSHA (free) booklet on new standard (1993} "Permit-Reg'd Confined
Spaces (Permit Spaces)"” OSHA No. 3138 Send self-addressed label
to: OSHA Publications Office Room N-3101 200 Constitution Ave.,
N.W. Washington, D.C. 20210 or Contact the nearest OSHA regional
office.

To obtain a catalogue (NIOSH Bookshelf) containing NIOSH Criteria
Documents U.S5. Department of Health & Human Services Public
Health Service Centers for Disease Control National Institute for
Occupaticnal Safety & Health Division of Standards Development
and Technology Transfer 4676 Columbia Parkway Cincinnati, Ohio
45226-1998

Dangerous Properties of Industrial Materials (Chemical reference
book) N. Irving Sax, Van Nostrand Reinhold Company, Inc.

The Merk Index (Chemical Reference Book) Merk & Co., Inc.

Guidelines for the Selection of Chemical Protective Clothing
ACGIH 6500 Glenway Ave., Bldg. D-5 Cincinnati, OH 45211 (513)
661-7881

Industrial Ventilation, A Manual of Recommended Practice ACGIH

Occupational Safety & Health Review Commission (for disputes
arising due to OSHA inspections) One Lafayette Center 1120 20th
St. NW, Ninety Floor Washington, D.C. 20036-3419 For the general
counsel, call (202) 606-5410 For the information specialist, call
(202) 606-5298

The 100 Most Frequently Cited OSHA Construction Standards in
1991: A Guide for the Abatement of the top 25 Associated Physical
Hazards Superintendent of Documents U.S. Government Printing
Office Wahington, D.C. 20402 (202) 783-3238 order number
029-016-00145-0

For schedules, tuition information and registration materials:
Registrar, OSHA Training Institute 15555 Times Drive Des Plaines,
IL 60018 (708) 297-4913

Bureau of Labor Statistics (212) 337-2500 or (212) 337-2340
Description & Evaluation of Medical Surveillance Programs in
General Industry & Construction OSHA Office of Regulatory

Analysis U.S. Dept. of Labor, Room N-3627 Washington, D.C. 20210
(202) 219-71717

EPA Fact Sheet - Proper Course of Action for Safety Personnel
Confronting Hazardous and Infectious wastes at Clean-up Sites.
Publication 9360.0-31/FS EPA 2890 Woodbridge Ave., Building 18
(MS-101) Edison, NJ 08837-3679 (908) 321-6740

DOWNEAST CHAPTER OF THE AMERICAN INDUSTRIAL HYGIENE ASSOCIATION -

A PRACTICAL INDUSTRIAL HYGIENE PROGRAM SELECTED
REFERENCES/RESOURCES

BOOKS AND PUBLICATIONS

http://siri.uvm.edu/library/safety_references
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Amdur, Mary O. ed., et. al., Cassarett and Doull's Toxicology:
The Basic Scienc e of Peisons, 4th edition, (New York,
Macmillan), 19851.

Ar{ can Conference of Governmental Industrial Hygienists
(ACLIH), 1992-13993 Thr eshold Limit Values for Chemical
Substances and Physical Agents and Biological E xposure Indices,
{Cincinnati, ACGIH), 19%82.

American Conference of Governmental Industrial Hygienists
(ACGIH), Air Sampling Instruments, 7th edition, (Cincinnati,
ACGIH), 1989.

American Conference of Governmental Industrial Hygienists
(ACGIH), Documentation of Threshold Limit Values and Biological
Exposure Indices, 6th Edition, (Cincin nati, ACGIH), 1983.

American Conference of Governmental Industrial Hygienists
(ACGIH), Industrial Ve ntilation: A Manual of Recommended
Practice, (Cincinnati, ACGIH), 1992.

Bmerican Conference of Governmental Industrial Hygienists,
Particle Size Selecti ve Sampling in the Workplace, (Pub. No.
0983. ACGIH) 1985

American Industrial Hygiene Association (AIHA), Biohazards
Reference Manual, (Ak ron, AIHA), 1985.

hmerican Industrial Hygiene Association (AIHA), Engineering Field
Reference Manu al, (Akron, AIHA), 1989.

?an Industrial Hygiene Association (AIHA), Noise and Hearing
Conweérvation M anual, 4th Edition, (Akron, AIHA), 1986.

American Industrial Hygiene Association (AIHAR)}, OCdor Thresholds
for Chemicals Wi th Established Occupational Health Standards,
(Akron, AIHA), 1989.

American Industrial Hygiene Association (AIHA), Respiratory
Protection: A Manu al and Guideline, 2nd Edition, (Akron, AIHA),
1991,

Mmerican Public Health Association, et. al., Preventing
Occupational Disease and Injury, (Washington D.C.: American
Public Health Assoc), 1991.

American Public Health Association, Intersociety Committee,
Methods of Air Sampl ing and Analysis, (Third Edition, Lewis,
Chelsea, MI) 1989.

Amos, M.D., et al, Basic Atomic Absorption Spectroscopy, (First
Edition, Varian) 1975

Anton, Thomas Julius, Occupational Safety and Health Management,
(New York, MeGr aw-Hill), 1878.

Ashton, Indira, Monitoring for Health Hazards at Work, (Boston,
Blarkwell Scient ific), 1932. :

(
Bacuw, Lawrence S., Bargaining for Job Safety and Health,
(Cambridge, MA, MIT Pr ess), 1980.

Banta, William F., AIDS in the workplace, {Lexington, MA,
1/26/2005
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Lexington Books), 1988 .

Barge, Bruce N., The Executive's Guide to Controlling Health Care
and Disability Costs: Strategy-Based Solutions, (New York, J.
Wiley), 1993.

Basett, R.C., Biological Monitoring Methods for Industrial
Chemicals, {(Davis, C A., Biomedical Publications) 19B80.

Becker, Charles Earl, Occupational HIV Infection: Risk and Risk
Reduction, (Phil adelphia: Hanley & Belfus), 1989.

Best's Safety Directory May be obtained through A.M. Best Co.,
Ambest Road, Oldwick NJ 08858-070 0, Telephone (908) 439-2200,
$35.00.

Brief, Richard S., Basic Industrial Hygiene: A Training Manual,
(Akron, AIHA), 1975.

Bureau of National Affairs (Wash. D.C.), Occupational Safety &
Health Cases, (Wa shington, Bureau of Nat'l Affairs).

Burgess, William A., Recognition of Health Hazards in Industry: A
Review of Mat erials.and Processes, (New York; Wiley), 1981.

Chavkin, Wendy, Double Exposure: Women's Health Hazards on the
Job and at Home, (New York: monthly Review Press), 1984.

Chenoweth, David H., Planning Health Promotion at the Worksite,
(Indianapolis, I nd.: Benchmark Press), 1987.

Corbitt, Robert A., Standard Handbook for Environmental
Engineering, (McGraw Hil 1), 1990.

Cralley, Lester V., et. al., In-Plant Practices for Job Related
Health Hazards C ontrol, (New York: Wiley), 1989.

Cralley, Lester V., et. al., Health and Safety Beyond the
Workplace, (New York, Wiley), 1990.

Encyclopedia of Occupational Health and Safety, (Geneva,
International Labour Of fice), 1983.

EPA, Compendium of Methods for the Determination of Toxic Organic
Compounds in A mbient Air.

Fielding, Jonathan E., Corporate Health Management, (Reading, MA,
Addison-Wesley ), 1984.

Garrett, Jack T., et. al., Industrial Hygiene Management, (New
York: Wiley), 198 8.

Godbey, Frank W., Occupational Safety and Health Program
Guidelines for College and Universities: An Administrative
Resource Manual, (Cincinnati, Ohio: Dept of Health, Ed, and
Welfare), 1978.

Goldman, Frederick Herbert, Chemical Methods in Industrial o
Hygiene, (New York, I nterscience Publishers), 1953. S (::}

Grandjean, E. (Etienne), Fitting the Task to the Man: An
Ergonomic Approach, (L ondon, Taylor & Francis), 1986.

Greenwood, Ted, Knowledge and Discretion in Government

1/26/2005
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| Regulation, (New York, Pr aeger), 1984.

Hatch T. A., Pulmonary Deposition and Retention of Inhaled
Aerosols (New York, A cademic Press) 1964.

H( ;d communication: federal/state right to know laws, (Chicago,
Ili.: Commerce Clearing house), 1985.

The Health and Safety of Workers: Case Studies in the Politics of
Professional Responsibility, (New York, Oxford University Press),
1988.

Irwin, Michael H.K., Risks to Health and Safety on the Job, (New
York, NY, Publi ¢ Affairs Committee), 1986.

Jensen, Paul, Industrial Noise Control Manual, (Cincinnati, Ohio:
Dept of Health , Ed and Welfare), 1978.

Kahn, Robert Louis, Work and Health, (New York: Wiely), 1981.

Karvonen, Mariti J. et. al., Epidemiology of Occupational Health,
{Copenhagen, W orld Health Organization), 1986.

Kneip, T. J. and Crable, J. V., Methods for Biological
Monitoring, (Washington, DC) 1988.

Krause, Hidley, Hodson, The Behavior -~ Based Safety Process, (Van
Nostrand Reinh old), 1990.

Leidel, Nelson A., Occupational Exposure Sampling Strategy
Manual, (Cincinnati, Ohio: Dept of Health, ED, and Welfare,
Cer+ter for Disease Control, National inst itute for Occupational
S{ jy and Health; Washington), 1977.

Lewis, Richard J., Sr., Hawley's Condensed Chemical Dictionary,
12th Edition (Ne w York, Van Nostrand Reinhold), 1993.

Lewis, Richard J., Sr., Hazardous Chemicals Desk Reference, 3rd
Edition (New Yor k, Van Nostrand Reinhold), 1993.

Lewis, Richard J., Sr., Sax Dangerous Properties of Industrial
Materials, 8th Ed ition (New York, Van Nostrand Reinhold), 1992.

Levy, Barry S., et. al., Occupational Health: Recognizing and
Preventing Work-R elated Disease, (Little and Brown Company),
1983.

McNair, H.M. and Bondli, E.J., Basic Gas Chromatography, (Fifth
Edition, Varian) 1969.

National Fire Protection Association, Fire Protection Guide on
Hazardous Materia ls, (Boston, NFPA)

National Safety Council, Accident Prevention Manual For _
Industrial Operations: Administration and Programs, 10th Edition,
(Chicago, National Safety Council), 1 992.

Natinnal Safety Council, Accident Prevention Manual For
I :irial Operations: Engineering and Technology, 10th Edition,
(Chrxdago, National Safety Council), 19 92.

NIOSH, Pocket Guide to Chemical Hazards, 1985.
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NTO3H Bookshelf (A catalog of NIOSH publications) May be obtained

by contacting NIOSH, Attn: Publication, C- 13, USDHS - C DC, 4676

Columbia Parkway, Cincinnati OE 45226-1998, Telephone

1-800-35-NIOSH. ( NIOSH has a large number of publications

available sometimes free of charge) : (

NIOSH, Building Air Quality: A Guide for Building Owners and
Facility Managers, (Washington, EPA/NIOSH), 1991.

NIOSH, Manual of Analytical Methods, Third Edition 1987.

NIOSH, The Industrial Environment: It's Evaluation and Control,
3rd edition, (C incinnati, NIOSH), 1984.

NIOSH, Occupational Diseases: A Guide to their Recognition,
(Washington, US Gov t Printing Office), 1977.

NIOSH, Occupation Safety and Health Guidelines for Chemical
Hazards, (Cincinnati , Ohio: US Dept of Health & Human Services),
1288.

NIOSH, Pocket Guide to Chemical Hazards, (Cincinnati, NIOSH),
1990. For Sale by the Superintendent of Documents, US Govt
Printing Office, Washington, DC 20402.

Nicholson, Andrew S. et. al., Health, Safety, and Ergonomics,
(Boston: Butterwor ths), 198B.

NTIS (Thousands of documents on all kinds of science topics),
Port Royal Road, S pringfield, VA 22161

O'Donnell, Michael P. Design of Workplace Health Promotion
Programs, {(Birmingham , Mich: American Journal of Health
Promotion), 1988.

Occupational Stress: Health and Performance at Work, (Littleton,
MA: PSG Pub Co .), 1986.

Occupation Health Law: A Guide for Industry, (New York: M.
Dekker), 1981.

OSHA, Field Operation Manual, 1987.

Ottoboni, M. Alice, The Dose Makes the Poison: A Plain Language
Guide to Toxico logy, 2nd edition, (New York, Van Nostrand
Reinhold), 1991.

Patty, F.A., et. al., Patty's Industrial Hygiene & Toxicology,
(New York, John W iley and Sons), Volume 1 General Principles,
4th ed. Part A, Part B, 1991 Volume 2 Toxicolegy, 3rd ed. Part A,
part B, Part C, 1981, 1982 Volume 3 The Work Environment, 2nd
ed., Part A, 1985 Volume 3 Biological Responses, 2nd ed., Part B,
1985

Peck, Theodore P., Occupational Safety and Health, (Detroit, Gale
Research Co.) 1974

Perkins, Jimmy, ed., et. al., Case Studies in Industrial Hygiene,

1987. Q

Plog, Barbara A., Fundamentals of Industrial Hygiene, Chicago,
Ill: National Saf ety Council), 1988.

Proctor, Nick H. et. al., Chemical Hazards of the Workplace, (
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Philadelphia; Li ppincott), ¢1988

Proctor, Nick H., Proctor and Hughes' Chemical Hazards of the
Workplace, (New Yo rk: van Nostrand Reinhold) ¢ 1991

P[ ‘or, Nick H. et. al., Chemical Hazards of the Workplace,
(Pniladelphia; New York: Lippincott) c1988

Puckett, Sam B., Managing AIDS in the Workplace, (Reading MA.:
Addison-Wesley) c 1988

Pheasant, Stephen, Ergonomics, Work, and Health, (Gaithersburg,
Md.: Aspen Publi shers) 1991

Roach SA: Sampling air for particulates. The Industrial
Environment: Its Evaluat ion and Control, ({(DHEW NIOSH) 1973.

Rothstein, Mark A.. Occupational Safety and Health Law, (St. Paul
Minn: West Pub Co.) 1990

Sandman, Peter M., Risk=Hazard+Outrage: A Formula for Effective
Risk Communicat ion, (AIHA), 1993.

Sherman, Merlene T., Health Strategies for Working Women, (Los
Altos, Calif.: Cr isp Publications) 1991

Salmon, Vincent, Industrial Noise Control Manual, Cincinnati:
National Institut e for Occupational Safety and Health), 1975.

Sloan, Richard P., Investing in Employee Health: A Guide to
Effective Health Pr omotion in the Workplace, (San Francisco:
Jos=ey- Bass) 1987

Shepérd, Roy J., Fitness and Health in Industry, (Basel; New
York: Karger) 1986

Title 29 Code of Federal Regulations: Part 1910: Occupational
Safety and Healt h Standards for General Industry, (Washington,
US Govt Printing Office), 1993.

Thomas, L.C. and Chamberlin, G.C., Colorimetric Chemical
Analytical Methods, (Sa lisbury, England, Tintometer Limited)
1980.

United States Coast Guard, Industrial Hygiene Manual,
(Washington, DC, DOT, US C oast Guard), 1979.

US. Environmental Protection Agency. Occupational Health and
Safety Staff, Occu pational Health and Safety Program,
(Washington, D.C.: U.S. Environmental Protec tion Agency), 1984.

US Department of Health and Human Services, Division of Fed.
Occupational & Bene ficiary Health Serv., A Manual for the
Comprehensive Management Evaluation of Oc cupational Health
Programs, (Washington), 1987.

US Dept of Labor, Protecting People at Work: A Reader in
Occupational Safety and Health, (Washington DC, US Dept of
Labnr), 1980.

i .
U§“wept. of Labor., Occupational Safety and Health, (Washington:

The Library), 1 978.

US Naval Medical Command, Workplace Monitoring Procedures Manual,
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FIGURE 60-5 Yy

MAINTENANCE COST TREND FORM
Total Cost/Operating Hour Dollars

JAN FEB MAR | APR | MAY | JUNE | JULY | AUG | SEPT | OCT | NOV | DEC

Maintenance | Opn. | Repai | PM Total | Material Labor Material Total Cost O
JAN
FEB

MAR
APR
MAY
JUNE
JULY
AUG
SEPT
OCT
NOV
DEC

REMARKS
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TABLE 60-1
RECOMMENDED HOUSEKEEPING SCHEDULE

A. General Yard Areas

1.

Cut grass as needed during growing season.

2! Locate any holes. in the roads in the spring and report the need for repair work, or
spot patch with cold mix.

3. Check perimeter fences for damage, rust or other needs of repair in the spring
and in the fall.

4. Inspect all signs during summer and clean and/or repaint as needed.

5, Remove all snow from the roads as required during winter months.

6 Inspect sidewalks, drainage, plants (shrubbery), valves, manholes.

B. General Indoor Areas

1. Clean up any chemical or other spills immediately as required.

2 Check all lights during each shift inspection and replace any burned-out buibs.

3. Hose down concrete floors in the buildings on a regular basis (or more often if
needed) to prevent dirt, grease, etc. buildup.

4. Clean and disinfect all toilet areas on a weekly basis.

§. Touch up protective coatings and paint on units, piping and surfaces in damp or
otherwise corrosive atmospheres on a semi-annual basis.

8. Touch up protective coatings and paint on all other units, piping and surface on
an annual basis.

7. Check all guard rails for proper security, resetting any loose parts, on an annual

basis.

C. Office Areas

y 2

2,
3.
4.

Sweep floors, remove trash and pick up offices on a daily basis.
Wash all tile floors on a weekly basis.

Clean all windows every three months.

Wash all walls on an annual basis.

D. Buildings and Structures

1.

v
3.
4

Check all doors and frames for corrosion and clean and paint as needed. Check
glass for cracks. ;

Check all floor gratings for damage or corrosion.

Check windows for corrosion, caulking and paint, and repair as necessary.

Check brick and concrete walls for cracks, spills, leakage, etc. Repair minor
problems. Contact management for major problems.

Inspect roofs for damage and general appearance.

C:\Dala\340 ecwdo&m manual\RecommendedHousekeepingSchedule.doc\012805




10.

11.

12.

13.

TABLE 60-2

RECOMMENDED HAND TOOLS AND MAINTENANCE EQUIPMENT g

ITEM
Roller Tool Cabinet
All-purpose Tool Box

Combination Wrench Set,
5/16" Thru 1-1/4"

3/8" Square Drive Socket Wrench Set,
3/8" Thru 3/4", 12-pt. Sockets With
Ratchet, Extension Bar, Hinge Handle,
And Speed Handle

3/4" Square Drive Socket Wrench Set,
7/8" Thru 2-3/8", 12-pt. Sockets With
Ratchet, Extension Bars, Hinge Handle,
And Bar Handle

Hex Key Set

Light Duty Puller, 3-way

Punch And Chisel Set

Adjustable Wrenches: 8" Nom. Length,
15" Nom. Length, 20" Nom. Length

Straight Pipe Wrenches: 1-10", 2-24", 3-
36"

Pipe Cutters - 1/8" Thru 2"

Pipe Threaders, Exposed Ratchet, Drop
Head, 1/2" Thru 2"

Pipe Vise, Bench Yoke Type, Capacity -
1/8" Thru 4"

TABLE 60-2 (continued)

14.

15.

18.

17.

18.

19.

20.

21.

22.

23.

24,

ITEM
Tubing Cutter Set

Bars: Wrecking Bar, 36" Length, Pinch
Point Crow Bar, 60" Length

Hammers: Ripping Claw, 16 Oz. Ball
Pein, 16 Oz.,, Hand Drilling, 2 Lb.,
Double-face Striking, 4 Lb., Double-face
Striking, 8 Lb., Soft Face, 8 Oz.

Aluminum Level, 24" Length
Hack Saw, Adjustable Frame

Hack Saw Blades, Pack Of 10 Blades:
18 T Blades, 24 | Blades

Files: 12" Mill B-cut; 12" Mili S-Cut; 8"
Slip Taper; 10" Half Round Machinist, B-  _
Cut; 10" Half Round Machinist, S-Cut; i )
10" Round Machinist, B-Cut; 12" Halif
Round Wood Rasp, B-Cut

Tape Rule, 1/2" Blade, 10'

Screwdrivers (Rubber Grip): 8" Sq.
Blade, Std. Tip; 12" Sq. Blade, Std. Tip;
10" Light Blade, Cabinet Tip; Stubbly
Sq. Blade; 6" Phillips Head; 8" Phillips
Head

All-Purpose Snips, Duckbill Pattern, 12-
3/4" Length

Combination Square

ITEM




25,

' 28.

27.

28.

29.
30.

31.
32.

Y a8
i_‘ 'r"
34.
35.

36.
37.

38.

Screw Extractor Set

39.
Pliers: Needle Nose, Slide Cutting, Thin
Nose, Slip Joint, General Utility, Power
Track, Lineman’s Side Cutting, Vise
Grip with Quick Release
Propane Torch Kit in Carry-all Case

40.
Bench Vise with Replaceable Hardened
Steel Jaws and Swivel Base; 5" Jaw 41.
Width

42.
Power Bit Set (Woed), Spade Type 1/4"
Shank 43.
Masonry Drill Set, Carbide Tipped, 1/4", 44.
5/16" 3/8", 1/2"

45,
High-Speed Drill Set in Metal Stand

46.
Reversible 1/2" H.D. End-Handle Drill

47.
8" H.D. Ball-Bearing Width Bench
Grinder, Single Phase 48.
Vacuum Cleaner with 1-1/2" Wet & Dry 49,
H.D. Attachments

50.
Squeegee, Rubber Blade, 24" with
Aluminum Blade
Mop Pail, 19-Quart Capacity 51.
(2) Pails, Galvanized, 10-Qt. Capacity

52.
Mop

53.

TABLE 60-2 (continued)
ITEM 54.

ITE

Maintenance  Brushes for  Fine
Sweeping, All Horsehair 18", (2) for
Medium Sweeping, Korfil D-24"; For
Coarse Sweeping, Fibre-30" Wire
Brush, Curbed Handle; Wire Brush,
Straight Back, Extra Heavy
Wheelbarrow, 4-1/2" Cu. Ft. Capacity
Lawn Rake, 22" Head

Garden Bow Rake, 15" Head

Round Point Dirt Shovel

Barn Shovel, 47" Handle

Coal Shovel, Size 2, 27" D-Handle
Grass Hook, 44" Handle

Snow Shovel, Aluminum Blade

Clay Pick, Point & Chisel, 6 Ib.

Sidewalk Scraper, Heavy-Duty

Ladders; 8' Heavy-Duty Step Ladder —
“Samson”; 24' Aluminum Industrial

Extension Ladder

(2) Lever Type Grease Guns, Cartridge
Load, 20 oz.

Vented Gas Can, 2-1/2 gal.

Hydraulic Jack, 5 ton Cap.

Heavy Duty Extension Cords: 25-14/3
SJO; 100'-23/3 SJO




55.

56.

57

58.

60.

67

62.

63.

65.

66.

67.

68.

69.

Jacketed Trouble Light, 3 Wire with
Outlet, 25'-16/3 SJO

(2) Industrial “Safety” Flashlights

Water Hose with Brass Couplings: (1)
25', 1' diameter; (3) 50', 1" dia. (1) 15',
3/4" dia., (2)', 3/4" dia.

(2) 1" Hose Nozzles (all brass with
adjustable discharge).

(3) 3/4" Hose Nozzles (all brass with
adjustable discharge)

Double-Branch Chain Sling, 1/4" Chain,
4' Reach Oblong Link and Grab Hooks

(2) Heavy-Duty Galvanized Steel
Storage Cans, 32-gal. Capacity

Hydraulic Lift Pallet Truck 5000 Ib.,
capacity, 42" fork length, Polyurethane
Wheels for Low Noise

Circular Drum Dollie, 24" dia. With 4-3"
Casters

Steam Thawer, LP Gas

Portable Pump with Engine Drive
Variable Capacity, 200; GPM at 130 it.
Head 500; GPM at 100 Ft. Head 4" Size

Hose: 25' -4" Suction Hose; 50'-4"
Discharge Hose, 2-25' Sections

Air Compressor, Tank-Mounted 100 Ibs.
Pressure, Single Stage, 10 cfm,
Capacity with 60 Gallon Tank

1-25 ft. And 1-50 ft. X 1/2" 1.D. Air Hose,
200 psi Working Pressure, High-Voltage
Pressure Gauge

Portable Power, Variable Volume from
500 to 1500 cfm; Free Air; 8" Diameter
Suction and Discharge

70.

Duct: 10'-8" Non-Collapsible Duct for
Blower Suction; 20' 8" Canvas
Discharge Duct

(

N




FIGURE 60-6

TOOL WITHDRAWAL FORM

TOOL OR PIECE USE TIME OUT TIME IN SIGNATURE
OF EQUIPMENT

C:AData\340 ecwd\o&m manualiTooMithdrawalForm.doc\012605
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TABLE 60-4

PART 2 - LUBRICATION CHART

Designations Based Saybolt AGMA Grade SAE Viscosity No. SAE Gear
on ASTM & ASLE Seconds Universal, No. (Approx.) Lubricant No.
Recommendations 8.8.U, 210EF (Approx.) (Approx.)
(Saybolt Seconds (Approx.)

Universal, S.5.U.
100E F + 10%)

33 - - - -
60 - - - -
105 - - - -
150 40 - 10W 75
215 43 1 10 -
315 50 2 20 80
465 60 3 30 -
700 75 4 40 90

1000 a5 5 50 -

1500 110 6 60 -

2150 130 7 70 140

3150 140 8 -~ -

* From Plant Engineering Magazine, August 22, 1982, Page 63

C:\Data\340 ecwd\o&m manual\Parti-LubricationChart.doc\012605
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TABLE 60-5

PART 3 - INTERCHANGEABLE LUBRICANTS LIST

Chevron Qil Company

(Standard Oil of California)

Chevron QC Turbine Qil 9
Chevron OC Turbine Oil 11
Chevron OC Turbine Oil 15
Chevron OC Turbine Qil 24
Chevron EP Hyd. Oil 9
Chevron EP Hyd. Oil 11
Chevron EP Hyd. il 15
Chevron FR Fluid

-l B O

s
- O

. Chevron Machine Oil 5
. Chevron Machine Oil 7

[ W N —
PN

. Chevron Vistac Oil 15W

. Chevron Vistac Oil 33W

. Chevron Machine Oil 26

. Chevron Machine Oil 36

. Chevron Machine Qil 70

. Chevron Gear Compound 80

. Chevron Gear Compound 120
. Chevron Pinion Grease MS

. Chevron Duralith Grease EP-2
. RPM Moly Grease 2

-
(2]

NN NN
&w:’%acaa

" Gulf Oil Company

Gulf Harmony 44

Gulf Harmony 47

Gulf Harmony 53

Gulf Harmony 69

Gulf Harmony 43AW
Gulf Harmony 48AW
Gulf Harmony 54AW
Gulf FR Fluid G Series
Gulf FR Fluid

Gulfspin 35

Gulfspin 41

Gulf Harmony 43AW
Gulfway 52

Gulfway 75

Gulf Harmony 76
Gulf Harmony 97

Gulf Harmony 121
E.P. Lubricant 55

E. P. Lubricant S120
Lubcoat No. 1

Gulf Crown Grease E.P. No. 2

Mobile Oil Company

ETNA 24

ETNA 26

ETNA 26

DTE Qil Ext. Heavy
DTE 24

DTE 25
DTE 26

Nyvac 20

Velocite Oil No. 3
Velocite Oil. No. 6
Velocite Oil No. 10
Vactra Oil No. 1
Vactra Oil No. 2
Vactra Oil No. 4
Compound BB
Compound CC
600 W Cylinder Oil
Compound AA
Compound DD
Dorcia No. 20
Mobilux Grease No. 2




Shell Oil Company

1. Tellus 27

2. Tellus 29

3. Tellus 33

4, Tellus 69

5. Tellus 927
6. Tellus 929
7. Tellus 933
8. --
9. -
10. IRUS Fluid 902
11. -
12. Tellus 15
13. Tellus 23
14. Tonna 27
15. Tonna 33
16. Tonna 72
17. Vitrea 69
18. Vitrea 72
19. Vitrea 78
20. Macoma 33
21. Macoma 73
22. Cardium D
23. Alvania EP 2
24, Lithall MDS

Sinclair Refining Company

Duro Oil 150
Duro Oil 200
Duro Oil 300
Duro Qil 600
Duro AW 16
Duro AW 21
Duro AS 31

TABLE 60-5 (continued)

Duro FR- HD

Cadet Oil "D"

Cadet Oil “B"

Truslide 150

Truslide 300

Truslide 900

Rubilene Oil Heavy
Opaline Gear Lube BX
Opaline Gear Lube CX
Pennant E.P. 1
Pennant E.P. 3

Jet Lube No. 8
Litholine Industrial 2 EP
Litholine EP Moly

Texaco, Inc.

Rando Oil A

Rando Oil B

Rando Qil C

Rando Oil F

Rando Oil HD-A

Rando Oil HD-B

Rando Qil HD-C
Hydraulic Safety Fluid 200
Fire-Resistant Hydra Fluid
Spintex 60

Spintex 100

Cleartex 140

Way Lubricant D

Way Lubricant G

Regal Oil F-R&0O
Regal Oil G-R&0O
Pinnacle Cylinder Qil
Meropa Lubricant 1
Meropa Lubricant 3
Crater 1

Multifak EP 2
Molytex Grease 2




FIGURE 70-1

ACCIDENT REPORT FORM

INSURED PERSON

DATE

AM
DATE OF INJURY PM

PLACE ACCIDENT OCCURRED

WITNESS, IF ANY

DESCRIPTION OF ACCIDENT

CORRECTIVE ACTION TAKEN

INSURANCE COMPANY

PERSON MAKING REPORT

(Name)

TIME LOST

o
o o
@)
=
A
w

ATE

REMARKS, DIAGRAM, RECOMMENDATIONS, ETC.:

C:\Data\340 ecwd\o&m manualAccidentReportForm.doc\012605
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SAMPLE
MUTUAL-AID AGREEMENT

EMERGENCY SITUATIONS COULD ARISE IN A UTILITY’S WATER DISTRIBUTION SYSTEM
THAT WOULD REQUIRE ASSISTANCE FROM AN ADJOINING UTILITY TO RESTORE
NORMAL OPERATION.

IF AN EMERGENCY SITUATION ARISES IN OR
(City or District)
THE OFFICIALS IN BOTH ENTITIES AGREE TO

(City or District)
SUPPORT EACH OTHER DURING THE EMERGENCY.

EACH ENTITY HAS A CONTINGENCY PLAN FOR RESPONSE TO EMERGENCIES
AFFECTING ITS WATER DISTRIBUTION SYSTEM.

THE AGREES TO SUPPORT,

(City or District)
IN THE FOLLOWING AREAS:

Firefighting, Rescue Crews, Communications,

Portable Chlorination, Operational/Maintenance, Personnel, etc.)

TO

THE EXTENT POSSIBLE UPON REQUEST INITIATED BY:

Name Name
Title Title
Utility City

PERSONNEL RESPONDING TO THE REQUESTS FOR ASSISTANCE UNDER THIS
AGREEMENT WILL REMAIN UNDER THE CONTROL OF THE UTILITY PROVIDING THEM.

Signed Signed
Name Name
Title Title
Utility Utility

C:\Data\340 ecwd\o&m manuai\SampleMutualAidAgreement.doc\012605




OSHA
Forms for Recording

Work-Related Injuries and llinesses

Dear Employer:

This booklet includes the forms needed lor maintaining
occupational injury and illness records for 2004. These new forms have
changed in several important ways from the 2003 recordkeeping forms,

In the December 17, 2002 Federal Register (67 FR 77165-77170),
OSHA announced its decision to add an occupational |
column to OSHA's Form 300, Log of Work-Related Injuries and
Illnesses. This forms package contains modified Forms 300 and
300A. which incorporate the additional column M(5) Hearing Loss.
Employers required to complete the injury and illness forms must begin
to use these forms on January 1, 2004.

In response to public suggestions, OSHA also has made several
changes to the forms package to make the recordkeeping marerials
clearer and easier to use:

* On Form 300, we've switched the positions of the day count
columns, The days “away from work” column now comes before
the days “on job transfer or restriction.”

* We've clarified the formulas for calculating incidence rates.

* We've added new recording criteria for occupational hearing loss
to the "Overview" section.

* On Form 300, we've made the column heading “Classify the
Case" more prominent to make it clear that employers should
mark only one selection among the four columns offered.

The Occupational Safety and Health Administration shares with you

the goal of preventing injuries and illnesses in our nation's workplaces.
Accurate injury and illness records will help us achieve that goal,

Department of Labor

Occupational Safety and Health Administration

S.

Occupalional Safety and Health Administration
U.S. Depariment of Labor

U

&

What’s Inside...

| I this package, vou'll find everything you need to complete
| OSHA's Log and the Sunmiary of Work-lteluted Injunes and Hinesses
t lor the next several years. On

¢ following pages, you'll [ind:

¥ An Overviow: Recording Work-Related Injuries and linesses —

General instructions for filling out the lurms in this package
and delinitions of terms you should use when you dassily
your cases as injuries or illnesses.

How to Fill Out the Log — An example Lo guide you in hlling
out the Log properly.

Log of Work-Ralated Injuries and
Hiinesses — Several puges ol the Log

{but you may make as nuny copics of
the Log us vou necd.) Notice that the
Log 15 sepavate from the Summaory.

Summary of Work-Aelated Injuries and
Minesses — Removable Swmmary pages
fur easy posting al the end of the year.
Note that you post the Summary only,
nol the Log.

Worksheat to Help You Fill Out the Summary — A worksheet lor
iguring the average number ol employees who worked Fon

fig e th & ber of employ 1 ked |

your establishment and the total number of hours worked.

OSHA's 301: Injury and Hliness Incident
Report — A copy of the OSHA 301 o
provide details about the incident. You
may make as many copics as vou need or
use an equivalent form,

Take a few minutes o review this package, If yon have any
ﬂ_zﬂxnma_..m. wvisit us enline al www.osha. gov OF call your local OSHA offica.
We'll be happy to help you.




An Overview:
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ety and Health Administration

U.S. Department of Labor
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The Occupalional Safety and Heaith (OSH) Act of 1970 requires certain employers (o prepare and maintain iecords of work-refated infuries and ilinesses. Use these

The Log of Work-Related Infuries and Hinesses
{Form 300) is used to classify work-related
injuries and illnesses and to note the extent
and severity of each case. When an incident
occurs, use the Log to yecord specific details
about what happened and how it happened.
The Summary — a separate form (Form 3004)
— shows the totals for the year in each
category. At the end of the year, post the
Swmmary in a visible location so that your
employees are aware of the injuries and
illnesses occurring in their workplace.

Employers must keep a Log for each
estublishment or site. 1f you huve more thin
one establishment, you must kecp a separate
Log and Swmmary for each physical location that
is expected to be in operation for one year or
longer.

Note that your employees have the right to
review your injury and illness records. For
more information, see 29 Code of Federal
Regulations Part 1904.35, Employee Invofuement.

Cases listed on the Log of Work-Relaled
Injuries and Ilinesses are not necessarily eligible
for workers' compensation or other insurance
benefits. Listing a case on the Log does not
mean that the employer or worker was at fault
or that un OSHA standard was violated.

When is an injury or illness considered
work-related?

An injury or illness is considered

work-related if an event or exposure in the
work environment caused or contributed 1o the
condition or significuntly aggravated a
preexisting condition. Work-relatedness is

presumed for injuries and illnesses resulting
from events or exposures occurring in the
workplace, unless in exception specifically
applies. Sce 29 CFR Part 1904.5(h)(2) for the
exceptions, The work environment includes
the establishment and other locations where
ont or more employees ure working vr ure
present as u condition of their employment.
See 20 CFR Part 1904.5(b)(1).

Which work-related injuries and
ilin hould you r d?

Recard those work-related injuries and
illnesses that result in:

¥ death,

¥ loss of con

USNEss,
¥ days away from work,
¥ resivicted work activity or jub tanster, or

¥ medical reatment beyond | vicl,

You must also record work-related 1
and illnesses that ave significant (as defined
below) or meet any of the additional criteria
listed below.

You must record any significum work-
related injury ov illness that is dingnosed by a
physician or other licensed health care
prodissional. Yon must record uny work-related
case involving cancer, chroy reversible
disease, 2 fractured or cracked bone, or a
punctured eardrum. See 29 CFR 1904.7.

definitions when you classify cases on the Log. OSHA's recordkeeping regulation (s 22 CFA Part 1904) provides mare information aboutl tha definitions below.

What are the additional criteria?

You must record the following
they are work-related:

ions when

¥ any needlestick injury or cut from a sharp
olyjeat thal is contaminated with anuiher
person’s bluod or other polentially
inlections mater

after exposore to a known case of active
tuberculosis.

an employee’s h

tlecibels ((1B) or more above audivimetric
zevo ( also averaged at 2000, 3000, and 4000
Haz) in the sume ear(s) as the TS,

What is medical treatment?

Medical treatment includes managing and
caring for a patient [or :_n%:q ose of
combating disease or disorder. The following
are not considered medical teeatments wid are
NOT recordable:

¥ visits to a doctor or health care professional
sulely for vbservation or counseling;

What do you need to do?

1. Within 7 calendar days afier you
receive informarion ahow a case,
decide i the case is recordable under
the OSHA recordkeeping
reguirements.

2. Determine whether the incident is a
new case or a recurrence of un existing
ung,

3. Establish whether the case was work-
related.

4. Il the case is recovdable, decide which
form you will fill vut as the injury and
illness incident report.

You may use OSHA'S 301: Injuwy and
Hbness Incrdent Repurt or an cquivalent
lorm. Sume state workers compensi-
tion. insurance, or other reparts may
be acceptable substitutes, as long as
they provide the same information as
the OSHA 301,

How to work with the Log

1. Identify the employee involved unless
it is a privacy concern case as described
below,

2. ldentify when and where the cuse
occurred.

3. Describe the case, as spev
can.

y as you

4. Classily the seriousness of the case by
recording the most serious outcome
associated with the case, with column G
{Death) being the most serious and
column J (Other recordable cases)
being the least serious.

5, Idemify whether the case is an injury
or illness. 1f the case is an in

the injury category. IF the case

illness, check the appropriate
category.
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¥ diagnostic procedures, including
administering prescription medications that
ure used solely for diagnostic purposes; and

¥ uny procedure that cin be labeled frst aid.
(See below for more information about first aid.)

What is first aid?

If the incident required vnly the following types

of treatment, consider it first aid. De NOT

recard the case if it involves only:

¥ using non-prescription medications at non-
prescription strength;

¥ administering tetanus immunizalions;

¥ cleaning, flushing, or soaking wounds on the
skin surface;

¥ using wound coverings, such as bandages,
BandAids™, gauze pads, etc., or using
SteriStrips™ or butterfly bandages.

¥ using hot or cold therapy;

¥ using any totally non-rigid means of support,
such as elastic bandages, wraups, non-rigid
back belts, etc,;

¥ using temporary immobilization devices
while transporting an accident victim
(splints, slings, neck collars, or buck boards).

¥ drilling 2 fingernail or toenail L relieve
pressure, or draining fluids from blisters;

¥ using eye patches;

¥ using simple Irrigation or a cotton swab 1o

remove foreign bodies not embedded in or
adhered 10 the eye;

v cm__:w. irrigation, tweezers, cotton swab or
other simple means to yemove splinters or
foreign material from areas other than the
eye;

¥ using finger guards;
¥ using massages;

¥ drinking fuids to velieve heat stress

How do you decide if the case Involved
restricted work?

Restricted work as
result of 4 work-re
emplayer or health cive professional keeps, or
recommends keeping, an emplovee lrom doing
the voutine functions of his or her job or from
working the full workday that the employee
would have been scheduled to work before the
injury or illness veeurred.

How do you count the number of days
of restricted work activity or the
number of days away from work?

Count the number of cilendar days the
employee was on restricied work activity or was
away from work as a result of the recordable
injury or illness. Do not count the day on which
the injury ur illness vecurred in this number.
Begin counting days from the day afier the
incident occurs. 1T single injury or illness
involved both duys away from work and days ol
y, enler the total number
of days for each. You may stop counting days of
restricied work activity or days away from work
once the total of either or the combination of
bath reaches 180 days.

Under what cil t: hould you
NOT enter the employee’s name on the
OSHA Form 3007

You st consider the ollowing types ol

mjuries o

Y. ry or illness to an intimate body part
ur 1o the reproductive system,

nesses 10 be —uu.._c.._ﬁ..%_ LUNLErn cases:

jury wr illness resoltng from a sexual

assanle,
¥ o mental illness,
¥ o case of HIV
wiberculosis,

cction, hepatitis, or

¥ u needlestick injury or cut from a sharp
objeet that is contaminated with bload o
other potentially infections muterial (see
24 CFR Part 190-1.8 for definition)

¥ other illnesses, if the employee

dependently

slumiarily requests that
s or her name not be entered on the log.
You must not enter the employee's nume on the
OSHA 300 Log lor these cases. Instead, enter

"y cy e in the space normally used for
the employee's name. You must keep a separale,
clential list of the case smunbers and
employee numes for the establishment's privacy
voncern cases so Uiat you can update the cases
und provide information 0 the govermment it
asked to do so.

If you have a reasonable b
wmation describing the priviacy concern
y be personully identitiuble even though
the employee's name has been omitted, you may
use discretion in describing the injury or illness
on bath the OSHA 300 and 301 [orms. You
must enter enough information 1o identify the
vause of the incident and the general severity ol

thal

dse

the injury or illness, but you do not need o
include details o an intimale or priv

nalure.

What if the outcome changes after you
record the case?

w ouome or extent ol an injury or illness
changes atier you have revorded the cuse,

simply draw a line through the origi
if you wish, delete or white-ont the
entry. Then write the new entry where it
belongs. Remember, you need i

nutry o

st serious oulcome for e

Classifying injuries

An injury is any wound ur dimage o the body
resulting from an event in the work
envirpnment.

Examples: Cut, punt 2 laer
shrasion, fracture, hruise, contusi

. chipped
lwoth, amputation, inseci bite, elecirocution, or
a thermal, chemical, electrical, or radiation
buyn. Sprain and strain injuries to muscles,
juints, and connective Bssues are classilicd as
injuries when they vesult Trom o slip, wip. fall or
other similar accidents.
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Classifying illnesses

Skin diseases or disorders

Skin diseases or disorders are ilinesses involving
the worker's skin that are caused by work
exposure to chemicals, plants, or other
substances,

Examples: Contact derinatitis, cczema, or
rash caused by primary irritants and sensitizers
or poisonous plants; oil acne; friction blisters,
chrome ulcers; inflammation of the skin,

Respliratory conditions
Respiratory conditions are illnesses associated
with breathing hazardous biological agents,
chemicals, dust, gases, vapors, or lumes at work.
Examples: Silicosis, asbestosis, pneumonitis,
pharyngitis, rhinits or acute congestion;
farmer’s lung, beryllium disease, tuberculosis,
occupational asthma, reactive airways
dysfunction syndrome (RADS), chronic
obstructive pulmonary disease (COPD),
hypersensitivity pne itis, toxic inhalation
injury, such as metal fume fever, chronic
obstructive bronchitis, and other
pneumoconioses,

Polsoning

Poisoning includes disorders evidenced by

abnormal concentrations of toxic substances in

blood, other tissues, other hodily fuids, or the

breath that are caused by the ingestion or

absorption of toxic substances into the body.
Examples: Poisoning by lead, mercury,

cadmium, arsenic, or other metals; poisoning by
curbon monoxide, hydrogen sulfide, or other
gases; poisoning by benzene, benzol, carbon
tetrachlaride, or ather organic solvents;
poisoning by insecticide sprays, such as
parathion or lead arsenate; poisoning by other
chemicals, such as formaldehyde.

Hearing Loss

Noise-induced hearing loss is delined for
recordkeeping purposes s a change in heswing
threshold relative to the baseline audiogram of
an average of 10 dB or more in either ear at
2000, 3000 and 4000 herty, und the employee's
total hearing Jevel is 25 decibels (dAB) or more
above audiometric revo (also averaged al 2000,
3000, and 4000 heriz) in the same ear(s).

All other llinesses
All other occupational illnesses.

Examples: Heatstroke, sunstroke, heat
exhaustion, heat stress und other eflects of
envivonmental heat; freezing, frostbite, and
other effects of exposure to low winperatures;
decampression sickness; effects ol ionizing
radiation (isotopes, x-rays, radium); elfects of
nonionizing v n (welding Dash, ultr-violet
rays, lisers); anthrax; bluodburne pathogenic
diseases, such ag AIDS, HIV, hepatitis B or
hepatitis C; brucellosis: malignant or benign
tumors; histoplasimosis; coccidioidomycaosis.

When must you post the Summary?

You must post the Summary unly — not the
Log — by February 1 ol the year following the
year covered by the form and keep it posted
until April 30 of that year.

How long must you keep the Log
and Summary on file?

You must keep the Log and Summary fov
5 years lullowing the year 1o which they
pertain.

Do you have to send these forms to
OSHA at the end of the year?

Nu. You do not have 1o send the completed
forms to OSHA unless specifically asked to
do so.

How can we help you?

1f you have 4 question ahout how 1o il out

the Log,

Q  visit us online at www.osha.gov or
O  call your local OSHA office.
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Optional

Calculating Injury and E_..._...nmm -:o..an.:om w.unmm

What Is an incldence rate?

An incidence rate is the number of recordahle
injuries and illnesses occurring among a given
number of full-time workers (usually 100 full-
time workers) over a given period of time
{usually one year). To evaluate your firm's
injury and illness experience ovey time or to
compare your firm's experience with that of
your industry as a whole, you need 1o compute
your incidence rate. Because a specific number
of workers and a specific period of time are
involved, these rates can help you identify
problems in your workplace andfor progress
you may have made in preventing work-
related injuries and

nesses.
How do you calculate an incid

rate?

You ¢an compute an accupational injury und
illness incidence rute [or all recorduble cases or
for cases that involved days away from work for
your firm quickly und easily. The formula
requires that you follow instructions in
paragraph (a) below for the total recordable
cases or those in paragraph (b) for cises that
involved days away from work, aud for both
rates the instructions in paragraph (c).

(a) To find 0wt the total number of veconlable
injuries and illnesses that occurved during the yeay,
count the aumber of line entries on your
OSHA Form 300, or refer 10 the OSHA Form
$00A and sum the entries for columns (G), (H),
(1), and (J).

(b) T find out the number of injuries and
illnesses that invalved duys uway from sark, count
the number of line entries on your OSHA
Form 300 that received a check mark in
column (H), or reler 1o the entry for column

(H) on the OSHA Farm 300A.

(c) The number of howrs all emplayees actually
worked during the year. Refer to OSHA Furm
300A and optional warksheet to ailculate this
number.

You can compule the incidence
recardable eases of injuries and
the following form

e for all
nesses using

Total number of injuries and illwesses X 200,000 +
Number of honrs worked by all emplayees = Totel
recurduble case vate

{The 200,000 Higure in the lormula represents
the number of hours 100 employces working
s week, 5

ar would

You cun compulte the incidence
recurdable cases involving duys aw
work, days of restricted work acti
transfer (DART) using the following formula:

(Number of entries in colwmu H + Number of
entries in cobwmn [) X 200,000 + Number of hours
worked by ull employees = DART incidence rals

You can use the same formula to caleuline
incidence rales lor other variables such as cases
involving restricted work activity (column (T)
on Form 300A), cases involving skin disorders
{column (M-2) on Form 3004), etc. Just
substitute the appropriate total for these cases,
from Farm 3004, into the formula in place of
the total number of injurics and illnesses.

What can | pare my incid
rate to?

The Bureau of Labor Statistics (B1.5) conducts
a survey of vccupational injuries and illnesses
each year and publishes incidence vate data by

Vi

ious classifications (e, by
employer size, etc.). You cun obtain these

published data at www.bls.gov/iif or by calling a

BLS Regional O

Worksheet

Number of entrics in
Column H + Column 1

HH_ X 200,000 + [

Numbxer ol
laen worked

by all emplovees

Toal recordable
Cise rate

| |

Number of
hours worked

by ull employees

DART incidence

e
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Actual Budget Estimate
Acct # 2000 2001 2002
408.20 Taxes Other Than Income (Other Income and Deductions)
Interest Expense
427.1 Interest on Debt to Associated Companies
427.2 Interest on Short-Term Debt
427.3 Interest on Long-Term Debt
427.4 Interest on Customer Deposits
427.5 Interest - Other
428 Amortization of Debt Discount and Expense
429 Amortization of Premium on Debt
Total Interest Expense
Income Before Contributions & Extraordinary Items
Proceeds from Capital Contributions
432 Proceeds from Capital Contributions
Federal Grants
State Grants
Other Grants
Customer Contributions
~ Subtotal Proceeds from Capital Contributions
Net Extraordinary Iltems
433 Extraordinary Income
434 Extraordinary Deductions
Net Extraordinary ltems
Change in Net Assets
Water District Budget Form.xis/Budget < 12/22/2004




Abbreviated Projected Cash Flow N

Estimate
2002
Income (Loss) Before Contributions & Extraordinary Items $
ltems in Operations Not Requiring Cash:
Depreciation
Amortization

Others (define)

Results Projected from Operations $

Cash to be Received from Loans
Proceeds from Capital Contributions
Cash to be Received - Other (define)

Total Cash to be Received Other Than From Operations $

Cash to be Expended for Purchase/Construction of Utility Plant
Cash to be Expended for Principal Payments

Cash to be Expended - Other (define) {: ->
Total Cash to be Expended Other Than From Operations $
Projected Change in Cash $
Projected Beginning Cash Balance $
Projected Ending Cash Balance $
()

Water District Budget Form.xIs/Projected Cash Flow 12/22/2004




SCHEDULE OF LONG-TERM DEBT

Original Projected Projected Projected

Issue Beginning Principal Ending

Long-Term Debt Amount Balance Payments Balance

Total Long-Term Debt
RESERVE FUNDING REQUIREMENTS

Projected Required Projected

Beginning Funding for Ending

Balance Budget Year Balance

Bond & Interest Sinking Fund

. Depreciation Reserve Fund

; Debt Service Fund

Other:

The district is in compliance with all reserve funding requirements established
by long-term debt agreements as of the date of completion of this form.
YES NO

) ~ Actua dget
2000 2001

B

Water Produced & Purchased
Total Water Sales
Other Water Used
Water Loss

Water Loss Percentage

Water District Budget Form.xls/Supplemental Info

12/22/2004




This budget is true and accurate to the best of my knowledge and belief.

Signed

District Chief Financial Officer

(Date)

Received by County Fiscal Court Clerk

(Signed)

(Date)

Received by the Department for Local Government (date)

District mailing address:

(Street or P O Box)

(City & zip code)

Water Ristrict Budget Form.xlIs/Signature Page P 12/22/2004
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Inspector:

Date:

COMMONWEALTH OF KENTUCKY
PUBLIC SERVICE COMMISSION
211 SOWER BOULEVARD
POST OFFICE BOX 615
FRANKFORT, KENTUCKY 40602-0615
www. psc.state ky.us
(502) 564-3940
Fax (502) 564-1582

WATER UTILITY INSPECTION CHECKLIST

Utility Name:
County(s) Served: 1) 2)
3) 4)
TREATMENT FACILITY: ( )Yes ( )No ( YNA
1. Source of Water: Plant Capacity:
Avg. Amount Produced: Plant Constructed:

Plant Expansion (if any) constructed:

DISTRIBUTION FACILITY: Purchased Water () Yes ( )YNo

Source(s) of Water:

Avg. Amt. Purchased: Yearly Avg. Loss: %

Does the utility's unaccounted-for water loss exceed fifteen percent (15%) of total water
produced and purchased in accordance with 807 KAR 5:066 Sec.6(3)?: ( ) Yes ( )No

a. Does the utility have a water loss prevention program? ( J)Yes ( )No

Is the utility restricted by contract to purchase a minimum amount of water per month?
( )Yes ( )No

If Yes, minimum amount required:

Is the utility limited by contract to a maximum amount of water per month? () Yes ( ) No

If Yes, what is the maximum amount allowed:




5. Does the utility wholesale water to other utility(s)? (. )Yes ( )No
if Yes, what utility(s):)
NUMBER OF CUSTOMERS (last billing period): i \j
1. Number of customers last inspection: Percent change:
2. Number of customers who have two (2) inch or larger meter:
3. Number of potential customers who are not being served within your service boundary?
4, Number of requests for service (meter connections) have been received by the utility.
LAST INSPECTION FOLLOW UP
Date Inspected: Number of deficiencies noted:
If deficiencies were found, did the utility respond to inspection report?: ( )Yes ( ) No
Were all deficiencies adequately addressed? ( ) Yes ( ) No
If not, Explain:
()
OFFICE INFORMATION -
Manager: Office Phone No.:
Office Hours: Office Location:

Additional Phone No.(s):

k

Is the utility displaying its rates and conditions for service or have a sign stating they are
available for review in accordance with KRS 278.160(1)?: ( ) Yes () No

Does the utility provide in its place of business a suitable area available to the public for
inspection of its tariffs, rules and regulations, and statutes in accordance with 807 KAR
5:011Sec.12? ( ) Yes ( ) No

Does the utility have any special contracts in accordance with 807 KAR 5:011 Sec.13?
( ) Yes () No
a. Has the utility filed these contracts with the Commission? ( ) Yes ( ) No

Is the utility posting and maintaining regular business hours and providing employees to assis@
their customers in accordance with 807 KAR 5:006 Sec.13(1)?: () Yes () No

2




Is a telephone number published in all areas served (if service area extends to other counties)
to permit customers to contact the utility in accordance with 807 KAR 5:006 Sec.13(1)(a)?
() Yes ( ) No

Does the utility have at least one employee designated to resolve disputes, answer questions,
and negotiate partial payment plans in accordance with 807 KAR 5:006 Sec.13 (1)(b)?
( ) Yes ( ) No

How many days a week is the office open in accordance with 807 KAR 5:006 Sec.13(1)(b)2?

a. As a minimum for utilities under $250,000 gross annual operating revenue, are the
customers of the utility provided with a designated representative available during
utility’s established working hours at least one day a week for (7) hours to answer
questions theymay have? ( ) Yes ( ) No

If the utility finds a customer’s usage unduly high, are they notifying the customer in writing
during or immediately after they do an investigation in accordance with 807 KAR 5:006
Sec.10(4)? ( ) Yes () No

Does utility have on file at its principal office a water distribution system map in accordance
with 807 KAR 5:006 Sec.22? () Yes ( ) No

a. Has utility filed a copy of such map with the Commission? ( ) Yes ( ) No

CONSTRUCTION

What was the last calendar year the utility performed any construction?

a. How was the project financed?

b. What did the construction project consist of:
Length of water line:

Number of pump stations:
Number of water storage facilities:
Additional construction:

& Did the utility receive Commission approval for this project in accordance with KRS
278.020 or KRS 278.0237? () Yes () No
d. If yes, were as-built plans and a certified statement submitted to the Commission within

60 days of substantial project completion? () Yes () No

e. If not, was a written opinion by Commission staff regarding ordinary course of business
(807 KAR 5:001 Sec.9) received by utility? () Yes () No



Proposed construction projects:

a. Will the utility be applying for a Certificate of Public Convenience and Necessity
(CPCN)? () Yes () No

b. If not, explain:

4 Will the utility be requesting Commission staff opinion to see if proposed construction is
within ordinary course of business per 807 KAR 5:001, Sec.97?
() Yes () No

METERING

Reports of meters, customers and refunds. Does the utility make quarterly reports on forms
prescribed by the Commission, of meter tests, number of customers and amount of refunds in
accordance with 807 KAR 5:006 Sec.3(2)?

() Yes () No

Is the utility testing its own meters? () Yes () No

a. Are the utility employees certified to do their own meter testing by the Commission in
accordance with 807 KAR 5:006 Sec.16(1)? () Yes ( ) No

b. Is the utility having an outside agency perform its meter testing per KAR 5:006

Sec.16(2)? () Yes () No
c. If yes, who are they:
d. Has the Commission been notified? () Yes () No

Is the utility keeping a written record on meter history information and notifying the Public
Service Commission in accordance with KAR 5:006 Sec.17(2)? () Yes () No

Is the utility keeping a written record on meter test information and notifying the Public Service
Commission in accordance with KAR 5:006 Sec.17(1)? () Yes () No

Is the utility storing any or all of its meter test and historical data in a computer storage and
retrieval system and notifying the Public Service Commission in accordance with KAR 5:006
Sec.17(4)? () Yes () No

a. Has the utility notified the Commission ofthis? ( ) Yes () No () NA
b. Does the utility keep a backup of this information? () Yes ( ) No

c.  How often is this information backed up? Daily . . Weekly Monthly Never(:}




i,

Is the history & test information kept in a fire-proof area or at a remote site?

Does the utility have installed at each source of supply a suitable measuring device in

accordance with 807 KAR 5:066 Sec.6(1)? () Yes () No
a. Who is responsible for the testing of the master meters?
Master Meter Size (location) Date Last Tested

a.

b.

C.

d.

e.

f.

g.

h.

Is the utility testing all water meters periodically in accordance with the 807 KAR 5:066
Sec.16(1)? () Yes () No

a. What periodic test period is the utility on for meters one(1) inch and smaller?

Is the utility upon finding a customer’s usage unduly high without explanation conducting any
testing on the customer’s meter in accordance with 807 KAR 5:006 Sec.10(3)?
() Yes () No

SAFETY PROGRAM

Has the utility adopted and executed a safety program in accordance with 807 KAR 5:006
Sec.24? () Yes () No

Does the utility have on site a safety manual with written guidelines for safe working practices
and procedures to be followed by utility employees in accordance with 807 KAR 5:006
Sec.24(1)? () Yes () No

Are regularly scheduled safety meetingsheld? ( ) Yes () No



10.

1.

12.
13.

14.

If yes, how often?

When was last meeting held? N
i

Do all employees receive instruction in accepted methods of artificial respiration in accordance

with 807 KAR 5:006 Sec.24 (3)? () Yes () No

Are all vehicles equipped with First Aid Kits? () Yes () No

Are all vehicles equipped with Fire Extinguishers? () Yes () No
Are safety lights used on all vehicles? () Yes () No

Who is the utility's safety officer?

Are all employees given prior training before the operation of any equipment or tools before
theiruse? () Yes () No

Did the utility experience any work related accidents of its employees within the last 12
months? () Yes () No

Was there a record kept of these accidents? () Yes () No

Was the accident(s) reported to the Public Service Commission in accordance with 807 KAR
5:006 Sec.26? () Yes () No (*}
7

Has the utility filed a true copy of its inspection procedure safety guidelines with the
Commission in accordance with 807 KAR 5:006 Sec.25(1)? ( ) Yes () No

Do all employees have identification that will identify them as an employee of the utility in
accordance with 807 KAR 5:006 Sec.19? () Yes () No

INSPECTION PROCEDURE

Has the utility adopted a written inspection procedure to assure safe and adequate operation
of its facilities in accordance with 807 KAR 5:006 Sec.25(1)? () Yes () No

a. Has the utility done a vulnerability study for terrorist and other intentional acts in
accordance with the Safe Drinking Water Act Title XIV Sec.14337
() Yes () No () NA

Who is the utility employee responsible for inspection of the utility’s facilities?




Is a written inspection record kept on the following per 807 KAR 5:006 Sec. 25(3) and
25(6)(b)?

a. Wells and/orrawwaterpumps () Yes () No () NA
b. Treatment Plants () Yes () No () NA
c. Valve Program () Yes () No () NA
d. Pump Stations () Yes () No () NA
e. Blow-off Hydrants/\Valves () Yes () No () N/A
f. Water Storage Facilities () Yes () No () NA
g. Vehicles () Yes () No () NA
h. Buildings () Yes () No () NA

Has the utility filed a copy of its inspection procedure with the Commission in accordance with
807 KAR 5:006 Sec.25(1)? () Yes () No

Has the utility received any reports of a potentially hazardous condition reported by a qualified
employee, public official or customer in accordance with 807 KAR 5:006 Sec.25(2)?
() Yes () No

Do the inspection records identify the inspections made, deficiencies found and action taken to
correct the deficiencies in accordance with 807 KAR 5:006 Sec.25(3)?
() Yes () No

Is the utility allowed access to all utility’s equipment located on a customer’s property during
reasonable hours for operation and maintenance in accordance with 807 KAR 5:006 Sec.19?
() Yes () No

If the utility has not made a physical inspection of its tanks and pump stations, see attached
inspection forms.

Does the utility inspect all service lines between the water meter and the place of consumption
in accordance with 807 KAR 5:066 Sec.9(3)? ( ) Yes () No

a. If not, does the utility substitute its inspection for the inspection by an appropriate state
health or local plumbing inspector? () Yes () No

b. Is proof of this inspection presented to the utility? () Yes () No



BILLINGS, METER READINGS, RECORDS

—
. -,

Does each bill for utility service issued periodically clearly show the following per 807 KAR {
5:006, Sec.6(1):

Y

a. Class of service () Yes () No
b. Present and last preceding meter readings () Yes () No
c. Date of the present reading () Yes () No
d. Number of units consumed () Yes () No
e. Meter constant, if any () Yes () No
f. All taxes () Yes () No
g. Any adjustments () Yes () No
h. Gross amount of bill () Yes () No
. The date after which a penalty may apply to the gross amount indicated

() Yes () No
J- Show distinctly if bill is estimated or calculated ( ) Yes ( ) No

Has the utility included the form of bill to be used in its tariffed rules per 807 KAR 5:006
Sec6(3)? () Yes () No

How often are the utility's meters read? ( ) Monthly ( ) Every other month
( ) Quarterly

a. Who reads the utility's meters? ( )  Utility ( ) Customer ,
( ) Private meter reading company O
b. Is the utility keeping a record of all meter reading information per 807 KAR 5:006
SecB(5)? () Yes () No
c. Is the meter registration the same units as used for billing per 807 KAR 5:006 Sec.6(4)?
() Yes () No
d. Does the utility verify customer-read-meters at least once in a calendar year per 807
KAR 5:006 Sec.6(5)? () Yes () No

Does the utility charge any flat rates for unmetered service? ( ) Yes ( ) No
DEPOSITS

Is the utility requiring 2a minimum cash deposit or other guarantee from customers to secure
payment of bills per 807 KAR 5:006 Sec.7(1) () Yes () No

a. Is the deposit determination method uniform for all customers within the same class of
service? () Yes () No

b. Is the utility determining deposits using the calculated deposits method?
() Yes () No

c. Is the utility determining deposits using the equal deposits method?

() Yes () No
d. Is the utility issuing deposit receipts to its customers per 807 KAR 5:006,Sec.7(4)?

() Yes () No O




—

Is the utility annually paying or crediting to the customer’s bill any accrued interest on the
deposit anniversary date in accordance with 807 KAR 5:006 Sec.7(6)?( ) Yes ( ) No

Has the utility filed its deposit information in its tariffed rules in accordance with 807 KAR 5:006
Sec.7(7)? () Yes ( ) No

a. Was this information after 1992 or prior to that date?

b. Date of last deposit information filing:

CUSTOMER COMPLAINTS

Is the utility keeping a record of all customer complaints in accordance with 807 KAR 5:006
Sec.9? () Yes ( ) No

Does this record show the following in accordance with 807 KAR 5:006 Sec.9?
a. Name of complainant () Yes () No

b. Address of complainant () Yes () No
c. Date and nature of complaint () Yes () No
d Adjustment or disposition () Yes () No

Are complaint records kept for two (2) years from the date of resolution? ( )Yes ( )No
Does the utility provide the complainant an oral or written notice of their right to file a complaint

with the Commission including Commission’s address and phone number for all complaints
that are not resolved in accordance with 807 KAR 5:006 Sec.9? () Yes () No

CUSTOMER SERVICE INFORMATION

Does the utility provide to any customer, upon request, a description in writing of chemical
constituents and bacteriological standards of the treated water (such as the Consumer
Confidence Reports “CCR" required by Natural Resources Cabinet) in accordance with 807
KAR 5:066 Sec.2(1)? () Yes () No

Does the utility provide a schedule of rates for water service applicable to the service being
rendered to the customer in accordance with 807 KAR 5:066 Sec.2(2)?
() Yes () No

Does the utility provide information to customers on the method of reading meters in
accordance with 807 KAR 5:066 Sec.2(3)? () Yes () No

Does the utility have a statement of the past meter reading of a customer for a period of two
years in accordance with 807 KAR 5:066 Sec2(4)? ( ) . Yes () No




WATER QUALITY/RECORDS

Who tests the water samples for the utility? (

Has the utility been in compliance with the water quality requirements of the Natural Resources
Cabinet within the last twelve months per 807 KAR 5:066 Sec.3(1)?( ) Yes ( ) No

a. If not, how many violations did the utility have and what were they?

Did the utility have any public notifications required by Natural Resources Cabinet regulations
such as boil water advisories, notices, etc. that need to be reported to the Commission in
accordance with 807 KAR 5:066 Sec.3(4)(b)? () Yes () No

a. Was the PSC notified of these public notifications? ( ) Yes ( ) No
Does the utility have a cross-connection prevention program? () Yes () No

Has the utility made a physical connection between its distribution system and that of any other
water supply in the past year in accordance with 807 KAR 5:066 Sec.3(3)(b)?

() Yes () No O

a. If yes, who
b. Was the Commission notified prior to any such connections?( ) Yes ( ) No

ACCOUNTED-FOR WATER LOSS

Does the utility keep a record of all water lost through interruptions in accordance with 807
KAR 5:066 Sec.4(5)? () Yes () No

Does this record contain the following information:

Yes No

a. Date of interruption () ()

b. Cause of interruption () Yes () No

C. Time of interruption () Yes () No

d. Duration of interruption () Yes () No

e. Remedy and steps taken to prevent recurrence () Yes () No

Does the utility notify all customers and fire officials, if applicable, affected by a scheduled

interruption per 807 KAR 5:066 Sec.4(2)? () Yes () No

a. If yes, does this information state time and anticipated duration?( ) Yes ( ) No

b. If applicable, does this information also pertain to fire officials?( ) Yes ( ) No .

3
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Does utility notify fire protection officials, if applicable during emergency interruptions in
accordance with 807 KAR 5:006 Sec.4(1)? () Yes () No

Does the utility have a dual pump in its pump station in accordance with 807 KAR 5:066
Sec4(3)? () Yes () No

a. Will one pump meet the demand from customers for water service?
() Yes () No

b. If utility does not have dual pumps, does it have a standby pump capable of providing
the maximum daily pumpingdemand? ( ) Yes ( ) No

C. Do both pumps need to be operated together to meet demand?

() Yes () No

Does the utility keep a record of all water flushed from hydrants? () Yes ( ) No

a. Are all deadends provided with a flushing device in accordance with 807 KAR 5:066
Sec82)? () Yes () No
If no, how many need a flushing device?

b. Are all deadends flushed at least annually in accordance with 807 KAR 5:066 Sec.8(2)?
() Yes () No

C. Are all flush hydrants properly sized in accordance with 807 KAR 5:066 Sec.8(2)
() Yes () No

d. Doe the utility keep a maintaining record on flushvalves? () Yes ( ) No

e. Who is in charge of the flushing program?

Does the utility keep a record on its valves in its distribution system?( ) Yes ( ) No

a. Does the utility have a periodic exercise program for its valves?
() Yes () No

b. Does the utility mark the location of its valves?
() Yes () No

. Who is in charge of the valve program?

Does the utility provide fire hydrants for fire protection? ( ) Yes () No () N/A

a. Do the local fire officials provide the utility with records of water used for fire protection?
() Yes () No

b. Are fire hydrants constructed after 1992 certified as having adequate and reliable fire

flows by a professional engineer with a Kentucky registration in accordance with 807
KAR 5:066 Sec.10(2)(b)? () Yes () No

11




c. Who is responsible for maintenance of fire hydrants?
( ) Utlity ( ) FireDepartment ( ) Other N

d. Does fire protection adversely affect utility customers during use?
() Yes () No () NA

WATER PRESSURE

Does the utility own at least one recording pressure gauge in accordance with 807 KAR 5:066
Sec5(2)? () Yes () No

a. Number of pressure recorders owned

b. Number of pressure recorders in working order

Is the utility maintaining a recording pressure gauge in its distribution system at least one week
per month in accordance with 807 KAR 5:066 Sec.5(2)? () Yes () No

a.  Number of pressure charts over the last twelve months ( )

b. Do pressure charts show the date and time of beginning and ending of the test and the
location at which the test was made in accordance with 807 KAR 5:066 Sec.5(3)?
() Yes () No

C. Are pressure survey records maintained at the utility's principal office in accordance
with 807 KAR 5:066 Sec.5(3)? () Yes () No

Does the pressure at any customer's service pipe anywhere in system area fall below (30) psig
or exceed (150) psig per 807 KAR 5:066 Sec.5(1)? ( )Yes () No

a. If yes, explain:

WATER SHORTAGE RESPONSE PLAN

Has the utility filed a Water Shortage Response Plan with the Natural Resources Cabinet?
() Yes () No

Has the utility filed a copy of this plan with the Public Service Commission per 807 KAR 5:066
Sec.177? () Yes () No

12




WATER STORAGE FACILITIES

Last Inspection/

Storage Capacity Location Maintenance

1.

2

3.

4.

5.

6.

Vi

8.

9.

10.

Total Storage Capacity: Gallons
Average Daily Consumption: GPD

( ' h};otal storage capacity is less than average daily consumption, when will utility be in compliance with
“o07 KAR 5:066 Section 4(4)?

PUMPING FACILITIES

Last Inspection/

No. of Pumps/GPM Location Maintenance
1.
2.
3,
.
5.
6.
Z.
8.
9.
10.
{" o Revised 06/13/03
13
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Equipment Description:

FIGURE 60-1

EQUIPMENT SERVICE RECORD CARD

Equipment No:

Date

Mechanic's
Name

Regular
Hours

Overtime
Hours

Parts or
Materials

Manufacturer

and Catalog No.

Cost

/
o




FIGURE 60-2

EQUIPMENT MALFUNCTION REPORT

Equipment name and number Serial No. Location
Date of trouble Time Reported by Shift
Indication of trouble When discovered Cause of trouble
Broken Part Dirty,Fouled Starting Heat/Cold Weather
Worn Part Voltage Stopping Humidity/Moisture
Heat Current During Operation Foreign Object
Noise Resistance Maintenance Shock/Vibration
Smell Flow Rate During Preventive Wear
Vibration Pressure Maintenance Equipment Defect
Leaking Speed During Corrective Improper Installation
Other During Overhaul Improper Lubrication
Other Improper Operation
(. I Other

Check if equipment was tagged "Out of Service”

Remarks and recommendations

C:\Data\340 ecwd\o&m manual\EquipmentMalfunctionReport.doc\012605
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FIGURE 60-3

MAINTENANCE WORK ORDER
Date Requested by Required completion date
Equipment name and number Serial No. Location
Indication of trouble Work to be done Cause of trouble
Broken Part Dirty,Fouled Inspect Heat/Cold Weather
Worn Part Voltage Repair Humidity/Moisture
Heat Current Replace Foreign Object
Noise Resistance Service Shock/Vibration
Smell Flow Rate Overhaul Wear
Vibration Pressure Paint Equipment Defect
Leaking Speed Other Improper Installation
Other Other
Work Requested Estimated Costs
Labor,
Parts,
Contractor
Total

Estimated Down Time

APPROVED BY Date

Job No.

MAINTENANCE WORK RECORD RECAP

Describe what was wrong and how it was fixed

Outside Contractor Used

Recommendations for avoiding repeated failure Reason

Equipment Status at Spare Parts Availability Actual Costs: Labor

Completion In Stock Parts
Fully Operational Obtained Locally Contractor
Non-Operational Delay in Procurement -
Reduced Capabiiity Length Total Down Time
Awaiting Spare Parts

Work Completed Work Approved

Date Name Date Requester

C:\Data\340 ecwd\o&m manual\MaintenanceWorkOrder.doc\012605




FIGURE 60-4

STOCKROOM INVENTORY CARD

EQUIPMENT: UNIT NO:
ITEM NO. | QUANTITY COST | WHENLAST VENDOR
PURCHASED
STOCKROOM WITHDRAWAL SLIP
UNIT DATE ITEM USED PURPOSE
NO.

C:\Data\340 ecwdio&m manual\StockroominventoryCard.doc\012605
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THEFT OF WATER SERVICE POLICY

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.

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.

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.

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.

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



and of the customer's right to challenge the termination by filing a formal complaint
with the Public Service Commission.

I11.  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

0. 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.

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. The General Manager should report the theft to law enforcement at the time
of termination of service to ensure a record of the theft. 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. Ifachange 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
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.

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

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.

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.

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.

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.



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 permission 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

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.

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.

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.



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.

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 permission to refer the matter 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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AWWA Free Water Audit Software: WAS v5.0

American Water Works Association.
PD0O QA VO 1 N @ 20 (=] R

Click to access definition Water Audit Report for:|Estill County Water District #1 (KY0330123) |
Click to add a comment Reporting Year:| 2020 ||  1/2020 - 12/2020

Please enter data in the white cells below. Where available, metered values should be used; if metered values are unavailable please 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

All volumes to be entered as: MILLION GALLONS (US) PER YEAR
To select the correct data grading for each input, determine the highest grade where the

utility meets or exceeds all criteria for that grade and all grades below it. Master Meter and Supply Error Adjustments
WATER SUPPLIED s Enter grading in column 'E'and 'J' ---------- > Pcnt: Value:
Volume from own sources: n/a 0.000| MG/Yr ® O MG/Yr
Water imported: 5 253.000| MG/Yr ® O MG/Yr
Water exported: [l JEM| na 0.000| MG/Yr ® O MG/Yr
Enter negative % or value for under-registration
WATER SUPPLIED: [ 253.000| MG/Yr Enter positive % or value for over-registration
AUTHORIZED CONSUMPTION Click here:
Billed metered: IEM 5 154.000| MG/Yr for help using option
Billed unmetered: na 0.000| MG/Yr buttons below
Unbilled metered: 0.144| MG/Yr Pcnt: Value:
Unbilled unmetered: 6 3.163| MG/Yr [125%]l ® O | |marvr
Default option selected for Unbilled unmetered - a grading of 5 is applied but not displayed o
AUTHORIZED CONSUMPTION: | 157.307] Ma/vr fore USE BUMONS 10 select

percentage of water supplied
OR

value

WATER LOSSES (Water Supplied - Authorized Consumption) 95.694| MG/Yr :
Apparent Losses Pcnt: v Value:

Unauthorized consumption: HES I 0.633| MG/Yr [ 025%] ® O | MG/Yr

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

Customer metering inaccuracies: 6 0.000| MG/Yr ® O MG/Yr
Systematic data handling errors: 7 0.385| MG/Yr 0.25% @ MG/Yr
Default option selected for Systematic data handling errors - a grading of 5 is applied but not displayed
Apparent Losses: MG/Yr
Real Losses (Current Annual Real Losses or CARL)
Real Losses = Water Losses - Apparent Losses: 94.676| MG/Yr
WATER LOSSES: [ 95.694| MG/Yr
NON-REVENUE WATER
NON-REVENUE WATER: 99.000| MG/Yr
= Water Losses + Unbilled Metered + Unbilled Unmetered
SYSTEM DATA
Length of mains: 3 278.4| miles
Number of active AND inactive service connections: 5 4,337
Service connection density: 16| conn./mile main
Are customer meters typically located at the curbstop or property line? e off et [T, Bevas) (G mesiy BevnEEmy
Average length of customer service line: E ft that is the responsibility of the utility)
Average operating pressure: 150.0] psi
COST DATA
Total annual cost of operating water system: 9 $21,000,000| $/Year
Customer retail unit cost (applied to Apparent Losses): 9 $10.50 |$/1000 gallons (US)
Variable production cost (applied to Real Losses): 10 $3,254.00| $/Million gallons [ Use Customer Retail Unit Cost to value real losses

WATER AUDIT DATA VALIDITY SCORE:

**YOUR SCORE IS: 59 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
PRIORITY AREAS FOR ATTENTION:

Based on the information provided, audit accuracy can be improved by addressing the following components:
[ 1: Water imported |

[ 2: Unbilled metered |
[ 3:Billed metered |

AWWA Free Water Audit Software v5.0 Reporting Worksheet 1



WAS v5.0

AWWA Free Water Audit Softwar

Water Audit Report for:|Estill County Water District #1 (KY0330123)
Reporting Year:| 2020 | 1/2020 - 12/2020 |
Data Validity Score:| 59
Water Loss Control Planning Guide

Water Audit Data Validity Level / Score
Functional Focus
Aroa Level I (0-25) Level Il (26-50) Level Il (51-70) Level IV (71-90) Level V (91-100)
Launch auditing and loss control Analyze Ucm_:mmm process for . . . Refine data collection practices | Annual water audit is a reliable
Audit Data Collection team; address production customer metering and billing =SS [pRllEls E1e and establish as routine business]  gauge of year-to-year water
- S functions and water supply procedures for data collection - )
metering deficiencies . ) process efficiency standing
operations. Identify data gaps.
Research information on leak .Oo:a.:g _omm assessment Establish ongoing mechanisms ) Stay abreast of improvements in
) ] investigations on a sample Refine, enhance or expand ) )
Short-term loss control detection programs. Begin portion of the system: customer el A T S ongoing programs based upon metering, meter reading, billing,
flowcharting analysis of customer : ' testing, active leakage control e leakage management and
- meter testing, leak survey, . - economic justification . .
billing system . . and infrastructure monitoring infrastructure rehabilitation
unauthorized consumption, etc.
Begin to assess long-term needs
requiring large expenditure: Begin to assemble economic Conduct detailed planning, . .
. . Continue incremental
customer meter replacement, business case for long-term budgeting and launch of . .
) . Al improvements in short-term and
Long-term loss control water main replacement needs based upon improved data] comprehensive improvements for long-term loss control
program, new customer billing | becoming available through the | metering, billing or infrastructure o )
- interventions
water audit process. management

system or Automatic Meter
Reading (AMR) system.

Establish mid-range (5 year )

) Evaluate and refine loss control
horizon) apparent and real loss )

. goals on a yearly basis

reduction goals

Establish long-term apparent and
real loss reduction goals (+10

Target-setting oo
year horizon

Performance Benchmarking - ILI Identify Wmm#._uﬂmo:oom.\ Bestin
. . . ) class - the ILI is very reliable as a
is meaningful in comparing real -
h real loss performance indicator
loss standing ) )
for best in class service

Preliminary Comparisons - can
begin to rely upon the
Infrastructure Leakage Index (ILI)
for performance comparisons for

Benchmarking
real losses (see below table)

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

AWWA Free Water Audit Software v5.0 Loss Control Planning 1



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

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.

system, then the lower the ILI value will be.

Target ILI Range

Financial Considerations

Operational Considerations

Water Resources Considerations

1.0-3.0

Water resources are costly to develop or purchase;
ability to increase revenues via water rates is

Operating with system leakage above this level
would require expansion of existing infrastructure

Available resources are greatly limited and are
very difficult and/or environmentally unsound to

greatly limited because of regulation or low and/or additional water resources to meet the develop.
ratepayer affordability. demand.
Water resources can be developed or purchased |Existing water supply infrastructure capability is Water resources are believed to be sufficient to
at reasonable expense; periodic water rate sufficient to meet long-term demand as long as meet long-term needs, but demand management

>3.0-5.0 increases can be feasibly imposed and are reasonable leakage management controls are in  |interventions (leakage management, water
tolerated by the customer population. place. conservation) are included in the long-term
Cost to purchase or obtain/treat water is low, as Superior reliability, capacity and integrity of the Water resources are plentiful, reliable, and easily
are rates charged to customers. water supply infrastructure make it relatively extracted.

>5.0-8.0 immune to supply shortages.
Although operational and financial considerations may allow a long-term ILI greater than 8.0, such a level of leakage is not an effective u

Greater than 8.0 |as aresource. Setting a target level greater than 8.0 - other than as an incremental goal to a smaller long-term target - is discouraged.

Less than 1.0

potential sources of error in the data.

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

AWWA Free Water Audit Software v5.0

Loss Control Planning 2
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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:		Audrea Miller												All audit data are entered on the						Reporting Worksheet																Delaware (DE)

																																										Florida (FL)

						Email Address:		a.miller@estillcountywater.com																Value can be entered by user																		Georgia (GA)

																																										Hawaii (HI)

						Telephone (incl Ext.):		606-723-3795																Value calculated based on input data																		Iowa (IA)

																																										Idaho (ID)

						Name of City / Utility:		Estill County Water District #1																These cells contain recommended default values																		Illinois (IL)

																																										Indiana (IN)

						City/Town/Municipality:		Irvine																																		Kansas (KS)

																																										Kentucky (KY)

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

																																										Massachusetts (MA)

						Country:																		0.25%																		Maryland (MD)

																																										Maine (ME)

						Year:		2020		Calendar Year																																Michigan (MI)

																																										Minnesota (MN)

						Start Date:		04/1900		Enter MM/YYYY numeric format																																Missouri (MO)

																																										Mississippi (MS)

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

						Audit Preparation Date:		7/21/2020

																																										North Carolina (NC)

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

																																										Nebraska (NE)

						PWSID / Other ID:		KY0330123																																		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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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:		Estill County Water District #1  (KY0330123)

						Reporting Year:		2020						1/2020 - 12/2020

														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:				n/a				0.000				MG/Yr						1.00%								MG/Yr				1		0.00		- 0		- 0

						Water imported:				5				253.000				MG/Yr														MG/Yr				1		0.00		35.00		- 0

						Water exported:				n/a				0.000				MG/Yr														MG/Yr				1		0.00		- 0		- 0

																				Enter negative % or value for under-registration																				253.00

						WATER SUPPLIED:								253.000				MG/Yr		Enter positive % or value for over-registration																				35		total weighting pts

										.

						AUTHORIZED CONSUMPTION

						Billed metered:				5				154.000				MG/Yr

						Billed unmetered:				n/a				0.000				MG/Yr

						Unbilled metered:				3				0.144				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				3.163				MG/Yr						1.25%								MG/Yr				1				Format Shape > Properties - Object positioning: Move and Size with cells

																												24061

						Default option selected for Unbilled unmetered - a grading of 5 is applied but not displayed

						AUTHORIZED CONSUMPTION:								157.307				MG/Yr

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

						WATER LOSSES (Water Supplied - Authorized Consumption)								95.694				MG/Yr

						Apparent Losses																		Pcnt:				Value:

						Unauthorized consumption:								0.633				MG/Yr						0.25%								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:				6				0.000				MG/Yr														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:				7				0.385				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:								1.018				MG/Yr

						0.00

						Real Losses (Current Annual Real Losses or CARL)

						Real Losses = Water Losses - Apparent Losses:								94.676				MG/Yr

						WATER LOSSES:								95.694				MG/Yr

						NON-REVENUE WATER

						NON-REVENUE WATER:								99.000				MG/Yr

						= Water Losses + Unbilled Metered + Unbilled Unmetered

						SYSTEM DATA

						Length of mains:				3				278.4				miles

						Number of active AND inactive service connections:				5				4,337

						Service connection density:								16				conn./mile main

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

														No																						0		If Yes,

						Average length of customer service line:				5				30.0				ft																		5		If Yes, force grade to 10

						0																														30		If Yes, force length to 0

						Average operating pressure:				2				150.0				psi

						0																														0

						COST DATA

						Total annual cost of operating water system:				9				$21,000,000				$/Year

						Customer retail unit cost (applied to Apparent Losses):				9				$10.50				$/1000 gallons (US)										0

						Variable production cost (applied to Real Losses):				10				$3,254.00				$/Million gallons

						0																														0

						WATER AUDIT DATA VALIDITY SCORE:

						*** YOUR SCORE IS: 59 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: Water imported

						2: Unbilled metered

						3: Billed metered
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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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To select the correct data grading for each input, determine the highest grade where the utility meets or exceeds all criteria for that grade and all grades below it.
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				AWWA Free Water Audit Software:
 System Attributes and Performance Indicators

						Water Audit Report for:		Estill County Water District #1  (KY0330123)

						Reporting Year:		2020						1/2020 - 12/2020

						*** YOUR WATER AUDIT DATA VALIDITY SCORE IS: 59 out of 100 ***

						System Attributes:

														Apparent Losses:				1.018		MG/Yr																0		>0 if a grading has been missed

														+              Real Losses:				94.676		MG/Yr																1		=0 if no reporting units selected

														=            Water Losses:				95.694		MG/Yr

														Unavoidable Annual Real Losses (UARL):				128.20		MG/Yr

														Annual cost of Apparent Losses:				$10,684

														Annual cost of Real Losses:				$308,076						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:				39.1%

														Non-revenue water as percent by cost of operating system:				1.6%		Real Losses valued at Variable Production Cost

														Apparent Losses per service connection per day:				0.64		gallons/connection/day

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

														Real Losses per length of main per day*:				931.70		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):				94.68		million gallons/year

						Infrastructure Leakage Index (ILI) [CARL/UARL]:												0.74

						* 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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Comments

		

				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:

				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):

				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:		Estill County Water District #1  (KY0330123)

								Reporting Year:		2020		1/2020 - 12/2020

								Data Validity Score:		59		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

												154.000

				Own Sources				Authorized Consumption		154.000		Billed Unmetered Consumption		154.000						Volume From Own Sources		0

				(Adjusted for known errors)								0.000								Water Imported		253

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

												0.144								Water Supplied				253

				0.000						3.307		Unbilled Unmetered Consumption								Authorized Consumption						157

												3.163								Water Losses						96

						Water Supplied						Unauthorized Consumption		99.000						Billed Auth. Cons.								154

										Apparent Losses		0.633								Unbilled Auth. Cons.								3

						253.000				1.018		Customer Metering Inaccuracies								Apparent Losses								1

												0.000								Real Losses								95

												Systematic Data Handling Errors								Revenue Water										154

								Water Losses				0.385								Non Revenue Water										99

				Water Imported				95.694				Leakage on Transmission and/or Distribution Mains										253		253		253		253		253

										Real Losses		Not broken down

				253.000						94.676		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:		0		- 0		0.0		0.0		0.0		0.0		14		Volume from own sources		0		0		0

				Volume from own sources master meter error adjustment:		0		- 0		0.0		0.0		0.0		0.0		15		Master meter error adjustment		0		0		0

				Water imported:		5		35.00		35.0		3.5		17.5		17.5		1		Water imported		1		1		0

				Water imported meter error adjustment:		0		- 0		0.0		0.0		0.0		0.0		16		Master meter error adjustment (Import)		0		0		0

				Water exported:		0		- 0		0.0		0.0		0.0		0.0		17		Water exported		0		0		0

				Water exported meter error adjustment:		0		- 0		0.0		0.0		0.0		0.0		18		Master meter error adjustment (Export)		0		0		0

				Billed metered:		5		8		10.2		1.0		5.1		5.1		3		Billed metered		1		1		0

				Billed unmetered:		0		0		0.0		0.0		0.0		0.0		19		Billed unmetered		0		0		0

				Unbilled metered:		3		6		7.6		0.8		2.3		5.4		2		Unbilled metered		1		1		0

		D		Unbilled unmetered:		5		1		1.3		0.1		0.6		0.6		11		Unbilled unmetered		1		1		0

		D		Unauthorized consumption:		5		4		5.1		0.5		2.5		2.5		5		Unauthorized consumption		1		1		0

				Customer metering inaccuracies:		6		6		7.6		0.8		4.6		3.1		4		Customer metering inaccuracies		1		1		0

				Systematic data handling errors:		5		4		5.1		0.5		2.5		2.5		6		Systematic data handling errors		1		1		0

				Length of mains:		3		1		1.3		0.1		0.4		0.9		8		Length of mains		1		1		0

				Number of active AND inactive service connections:		5		1		1.3		0.1		0.6		0.6		12		Number of active AND inactive service connections		1		1		0

				Average length of customer service line:		5		1		1.3		0.1		0.6		0.6		13		Average length of customer service line		1		1		0

				Average operating pressure:		2		1		1.3		0.1		0.3		1.0		7		Average operating pressure		1		1		0

				Total annual cost of operating water system:		9		6		7.6		0.8		6.9		0.8		9		Total annual cost of operating water system		1		1		0

				Customer retail unit cost (applied to Apparent Losses):		9		6		7.6		0.8		6.9		0.8		10		Customer retail unit cost (applied to Apparent Losses)		1		1		0

				Variable production cost (applied to Real Losses):		10		6		7.6		0.8		7.6		0.0		20		Variable production cost (applied to Real Losses)		1		1		0

								86.00		100		10		59												0

								51

								0.7846153846

						Total Pts for Water Supplied (top 6 items):		35																2		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:		Estill County Water District #1  (KY0330123)

												Reporting Year:		2020		1/2020 - 12/2020												Show me the VOLUME of Non-Revenue Water

												Data Validity Score:		59		0												Show me the COST of Non-Revenue Water										2
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Dashboard

		468.576		10290.775		6641.25		0		4042.5		308075.704



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 =$329,519



Grading Matrix

		0		253		0
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Water Losses

Authorized Consumption

Water Exported

95.6935

157.3065

0

Volume From Own Sources

Water Imported

Water Exported



Service Connection Diagram

		94.676		1.0175		3.3065		154		0



Real Losses

Apparent Losses

Unbilled Auth. Cons.

Billed Auth. Cons.

Water Exported



Definitions

		99		154		0



Non Revenue Water

Revenue Water

Water Exported



Loss Control Planning

		

						AWWA Free Water Audit Software: Grading Matrix																														Water imported:

						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																														Unbilled metered:

						Grading >>>		n/a		1		2		3		4		5		6		7		8		9		10								Billed metered:

								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.						n/a		0

						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.						n/a

						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.						0		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.						0

						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.						5		1

						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.						5

						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.						0		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.						0

						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.						0		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.						0

						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.						5		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.						5

						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.						3		1

						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.						3

						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.						0		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.						0

						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.						6		0

						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.						6

						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.						7		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.						7

						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.						3		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.						3

						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.						5		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.						5

						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.						5		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								5		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.						5

						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.						2		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.						2

						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.						9		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						9

						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.						9		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.						9

						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.						10		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						10
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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 2

Figure 3
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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:		Estill County Water District #1  (KY0330123)

												Reporting Year:		2020		1/2020 - 12/2020

												Data Validity Score:		59		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						0						1						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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		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
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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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Back to Instructions

Please enter data in the white cells below. Where available, metered values should be used; if metered values are unavailable please estimate a value. Indicate your confidence in the accuracy of the input data by grading each component (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
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(pipe length between curbstop and customer meter or property boundary)

Use buttons to select
percentage of water supplied
OR
value

?

Click here:

for help using option buttons below

For more information, click here to see the Grading Matrix worksheet
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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 =$329,519

						Volume (MG/Yr)		Cost $		Cost $

		Vol. from own sources:				0.0		$0		0.0

		Vol. from own sources: MA				0.0		$0		0.0

		Water imported:				253.0		$823,262		823262.0

		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:				253.0		$823,262		823262.0

		Billed metered:				154.0		$1,617,000		1617000.0

		Billed unmetered:				0.0		$0		0.0

		Unbilled metered (valued at Var. Prod. Cost)				0.1		$469		468.6

		Unbilled unmetered (valued at Var. Prod. Cost)				3.2		$10,291		10290.8

		Auth. Consumption		-----------		157.3		$1,651,718		1651718.3

		Water Losses				95.7		$1,004,782		1004781.8

		Unauth. consumption				0.6		$6,641		6641.3

		Cust. metering inaccuracies				0.0		$0		0.0

		Syst. data handling errors				0.4		$4,043		4042.5

		Apparent Losses:				1.0		$10,684		10683.8

		Real Losses (valued at Var. Prod. Cost)				94.7		$308,076		308075.7

		NON-REVENUE WATER:				99.0		$329,519		329518.8
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s Reporting Year: T
7 Please enter data in the white cells below. Where available, metered values should be used; if metered values are unavailable please estimate a value. Indicate your confidence in the accuracy of
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12 Master Meter Error Adjustments
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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: 7 7,352.880


MG/Yr


3


MG/Yr


Water imported: n/a 0.000


MG/Yr MG/Yr


Water exported:


n/a


0.000


MG/Yr MG/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: 8 4,782.250


MG/Yr


Billed unmetered: n/a 0.000


MG/Yr


Unbilled metered: 7 27.757


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: 5 17.669


MG/Yr


0.25%


MG/Yr


Customer metering inaccuracies:


7


111.220


MG/Yr


2.26%


MG/Yr


Systematic data handling errors: 5 11.956


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 select


percentage of water 


supplied


OR


value


?


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): 794.34MG/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]:


2013 7/2012 - 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: 7 174,324.000


ML/Yr


7 1.00%


ML/Yr


Water imported: n/a 0.000


ML/Yr 5 ML/Yr


Water exported:


7


8,190.131


ML/Yr 7


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: 6 125,111.268


ML/Yr


Billed unmetered: 8 3,503.386


ML/Yr


Unbilled metered: 7 166.157


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: 5 312.778


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 select


percentage of water 


supplied


OR


value


?


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): 8,015.57ML/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]:


2013 1/2013 - 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:




