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1.0 Purpose 
This Standard Operating Procedures (SOP) establishes the guidelines and procedures for the 
timely submission of data by Guam Waterworks Authority’s (GWA) divisions’ heads, which data 
are to be used for GWA’s water audit handled by Asset Management. This SOP also provides 
guidance on how to use the American Water Works Authority’s (AWWA) Free Water Audit 
Software (AWWA FWAS) in conducting GWA’s water audit based on AWWA M36 Manual. 

 
2.0 Scope 

This SOP applies to the Utility Services Administrator for Operations (USA-Ops) and 
designated Management Analyst (the User) and all GWA divisions/sections’ heads who are 
required to submit data (monthly and annually) to the former.      

  
3.0 Policy 

GWA adopts the AWWA M36 manual as a standard in conducting its water audits, and shall 
use the AWWA FWAS as a tool for conducting its water audits. The USA-Ops shall ensure that 
water audits are conducted in accordance with AWWA M36 and all stakeholders must submit 
the required data identified herein on or before its designated due date.      

 
4.0 Definitions 

4.1. American Water Works Association (AWWA): An international, nonprofit, scientific, 
and educational society dedicated to providing total water solutions assuring the effective 
management of water.1   

 
4.2. User: GWA employee who is designated by the –USA-Ops to conduct a water audit using 

AWWA FWAS.  
 
4.3. AWWA Free Water Audit Software (FWAS): A spreadsheet-based water audit tool 

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.2  

 
4.4. Water Audit: A review of records and data that traces the flow of water from its source 

and treatment, through the water distribution system, and through the customers’ water 
meter. It is usually in the form of a worksheet or spreadsheet that details the sources and 
uses for water produced in the GWA water system.3  

 

 
1 https://www.awwa.org/About-Us 
 
2 https://www.awwa.org/Resources-Tools/Resource-Topics/Water-Loss-Control 
 
3 M36 Water Audit and Loss Control Program, Manual of Water Supply Practices, 4th Edition 
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4.5. Water Balance: Summarizes the components and provides accountability, as all of the 
water placed into a distribution system should - in theory - equal all of the water taken out 
of the distribution system.4       
 

5.0   Roles and Responsibilities 
5.1.  General Manager (GM) Approves this SOP and all its subsequent changes. 

 
Oversees the development, revision, and 
implementation of this SOP as the Policy Owner. 
 
Endorses to SOP Committee any amendment(s) 
needed to this SOP. 
 
Review and approves water audit report. 
 
Submits periodic reports (to include water audit 
results) to the CCU and PUC. 
  

5.2.  Assistant General Manager – 
Operations  
 

Provides guidance and resources to the water loss 
program, and helps communicate its success. 

5.3.  Utility Services Administrator for 
Operations (USA-Ops) 

Designates and oversees the GWA employee 
(Management Analyst) who will conduct the water 
audit.  
 
Monitors compliance to this SOP.   
 
Provides training on the use of FWAS, when 
needed.  
 

5.4.  O&M Manager - Water 
Production (WP)  
 
O&M Manager - Water 
Distribution (WD) 
 
Administrator, Utility Service 
Division (USD) 
 
Controller 
 
Manager - Geographic 
Information System (GIS) 
Engineering  
 
Supervisor - Permits and 
Planning 
 

Comply with the requirements of this SOP.  
 
 

5.5.  User (Management Analyst) Use the latest version of AWWA FWAS in 
performing the GWA water audit. 

 
4 M36 Water Audit and Loss Control Program, Manual of Water Supply Practices, 4th Edition 
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Submits quarterly water audit reports to the GM, 
AGM-O, AGM-AS, CFO, and Chief Engineer.  
 
Comply with the provisions of this SOP. When 
confronted by a situation not covered by this or 
requiring clarification, clarify with the respective 
Administrator.    
 

 
6.0 Procedure Description 

6.1. Monthly Submission of Report: The following persons must submit to the User the 
monthly data below no later than the 10th of the following month: 

 

DIVISION/SECTION 
PERSON TO 

SUBMIT DATA 
FWAS TERM REPORT 

WP Manager  Volume from Own Sources Water Production 
Report 

Finance Controller Water Imported Navy Water 
Purchases 
(unaudited) 

Authorized Billed Metered 
Consumption 

Monthly Water 
Consumption 
(unaudited) Authorized Unbilled 

Metered Consumption 
 
Authorized Billed 
Unmetered Consumption 
 
Unauthorized Unbilled 
Metered Consumption 
Total Annual Operating 
Cost  

GWA Monthly 
expense by BU, 
Object, and 
Subsidiary 
(unaudited) 

Customer Retail Unit 
Charge 

GWA Tariff Sheet 

Customer Retail Unit Cost W & WW Demand 
by Account Type 
(unaudited) 

Variable Production Cost GWA Monthly 
expense by BU5, 
Object, and 
Subsidiary 
(unaudited) 

WD Manager  Authorized Consumption, 
Unbilled Unmetered 

Fire Hydrant 
Flushing; 
 

 
5 BU - Business Unit 
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DIVISION/SECTION 
PERSON TO 

SUBMIT DATA 
FWAS TERM REPORT 

GFD Usage Report, 
Water Quality 
Testing 

USD  Administrator Unauthorized Consumption Illegal, Theft, ISC 
Meters 

Operations USA-Ops Customer Metering 
Inaccuracies 

Meter Maintenance 
Program Report 

Active and Inactive Service 
Connections 

Active and Inactive 
Service Points 

Engineering - GIS Manager 
 

Length of Mains Length of Mains 

Engineering - 
Permits & Planning 

Supervisor  Average Operating 
Pressure 

Average Operating 
Pressure 

 
6.2. Annual Report: The following reports must be submitted by the Controller to the User 

annually:  
 

PERIOD TO SUBMIT FWAS TERM REPORT 
Upon Approval by the PUC 
 

Customer Retail Unit Charge GWA Tariff Sheet 

30 days after the year-end 
closing 

Variable Production Cost GWA Monthly expense by BU, 
Object, and Subsidiary 
(unaudited) 
  

 
6.3. Use of AWWA FWAS: GWA uses the AWWA FWAS in conducting its water audit. This 

worksheet is downloadable from www.awwa.org and GWA intranet.  
 
The User, after receiving all the data from its sources identified in the previous section, 
should enter said data into the worksheet to generate a water audit report.  

 
Below, in general, are the contents of the spreadsheet: 

 
6.3.1. Definition, guides user on how to determine the data be entered in the 

worksheet; 
 
6.3.2. Start Page, guides on how to use the worksheet for water audit (referred to in 

§6.3.3) and interactive data gathering. Click the acronym button at the lower 
right corner and answer (input the data) in the order they are presented, grade 
will populate when all visible questions are complete for an input. See 
Attachment 1; 

 
6.3.3. Users enters the required data on this worksheet to calculate the water balance 

and data grading. See Attachment 2; 
 
6.3.4. Interactive Data Grading, answer the questions about operational practices for 

each audit input, and the data validity grades will automatically populate. See 
Attachment 3; 

 
6.3.5. Dashboard, review NRW components, performance indicators, and graphical 

outputs to evaluate the results of the audit. See Attachment 4; 
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6.3.6. Notes, enter notes to explain how values were calculated, document data 

sources, and related information about data management practices. See 
Attachment 5; 

 
6.3.7. Water Balance, the values entered in the worksheet automatically populate the 

Water Balance. See Attachment 6; and 
 
6.3.8. Loss Control Planning, use this sheet to interpret the results of the audit validity 

score and performance indicators. See Attachment 7. 
 

6.4. Quarterly Meeting on the Water Audit Report: Before the end of the quarter and before 
the due date of submission of the water audit report to the GM, the User should hold a 
meeting with the following persons for purposes of discussing and confirming the 
submitted data for the water audit: 

 
6.4.1. Administrator - USD; 
 
6.4.2. USA-Ops; 
 
6.4.3. Controller; 
 
6.4.4. Manager - WP; 
 
6.4.5. Manager - WD; 
 
6.4.6. Manager - GIS Engineering; and 
  
6.4.7. Supervisor - Permits and Planning 

 
6.5. Quarterly Submission of Water Audit Report/Water Balance: The User must submit 

the water audit report/water balance to the following persons:  
 

6.5.1. GM;  
 
6.5.2. AGM-AS; 

 
6.5.3. AGM-C&S; 

 
6.5.4. AGM-O;  
 
6.5.5. CFO; and  
 
6.5.6. Chief Engineer.  

 
6.6. Periodic Submission of Water Loss Control / Water Audit Reports to CCU and PUC:  

The USA-Ops shall coordinate with the GM on incorporation of completed water audits 
into periodic reporting as may be required by PUC Orders or CCU request.  
 

6.7. Training: The USA-Ops should conduct training on the use of FWAS (worksheet), when 
needed.  
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6.8. Availability of the Approved Quarterly Water Audit Report: The Approved quarterly 
water audit report will be available for download in the GWA intranet. The USA-Ops shall 
post the approved quarterly audit report to the intranet.  
 

7.0 Document Approvals 
 

Role Position Name of Approver Approval Signature 
 Date 

Approved 

Authors 
Management Analyst IV 
USA-Ops 

Karen O. Grape 
Ma. Teogenesa Q. Salayon Approval on File 

 
On File 

Policy Owner General Manager Miguel C. Bordallo, P.E. Approval on File  On File 
Final 
Approver General Manager Miguel C. Bordallo, P.E. Page 1 

 
Page 1 

 
By existing Guam and Federal laws, the contents of this SOP were reviewed thoroughly by its policy 
owner and were found to be:  
 

☒ appropriate for publication on the GWA website without compromising the security of GWA’s 
system or the public’s health and safety. 
 
☐ not appropriate for publication on the GWA website because it might jeopardize the security 
of GWA’s system or the public’s health and safety. 

 
8.0 Records of Revisions 

All suggestions for improvement shall be directed to the Policy Owner indicated below. The 
Policy Owner will consider input received, develop recommendations on how to address the 
suggestions, and obtain authorization to make the recommended changes. Updates, revisions, 
corrections, and waivers to this SOP shall be made in writing and approved by the GM. 
 
8.1. Policy Owner: General Manager 
 
8.2. Authorization: General Manager  

 

Effective Date Revision Letter Document Author Description of Change 

Page 1 A 
Karen O. Grape 
Ma. Teogenesa Q. Salayon 

Initial Release of 
Policy/Procedure 
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9.1. CCU Resolution 21-FY2011, August 23, 2011 
 
9.2. M36 Water Audit and Loss Control Program, Manual of Water Supply Practices, 4th 

Edition 
 
9.3. Example Water Audit v6.0 from AWWA website 
 
9.4. www.awwa.org  
 
9.5. Draft “GWA Water Audit (AWWA M36, Top-Down Approach)” prepared by Karen O. 

Grape 
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Attachment 1: Illustration of Start Page 
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Attachment 2: Illustration of Worksheet  
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Attachment 3: Illustration of Interactive Data Grading 
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Attachment 3: Illustration of Interactive Data Grading (Cont.) 
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Attachment 3: Illustration of Interactive Data Grading (Cont.) 
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Attachment 3: Illustration of Interactive Data Grading (Cont.) 
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Attachment 3: Illustration of Interactive Data Grading (Cont.) 
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Attachment 3: Illustration of Interactive Data Grading (Cont.) 
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Attachment 3: Illustration of Interactive Data Grading (Cont.) 
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Attachment 3: Illustration of Interactive Data Grading (Cont.) 
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Attachment 3: Illustration of Interactive Data Grading (Cont.) 
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Attachment 3: Illustration of Interactive Data Grading (Cont.) 
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Attachment 3: Illustration of Interactive Data Grading (Cont.) 
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Attachment 3: Illustration of Interactive Data Grading (Cont.) 
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Attachment 3: Illustration of Interactive Data Grading (Cont.) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

 
 
 
 
 



 Water Audits 

Page 22 of 33 
 
 

 
Attachment 3: Illustration of Interactive Data Grading (Cont.) 
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Attachment 3: Illustration of Interactive Data Grading (Cont.) 
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Attachment 3: Illustration of Interactive Data Grading (Cont.) 
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Attachment 3: Illustration of Interactive Data Grading (Cont.) 
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Attachment 3: Illustration of Interactive Data Grading (Cont.) 
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Attachment 3: Illustration of Interactive Data Grading (Cont.) 
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Attachment 4: Illustration of Dashboard 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 Water Audits 

Page 29 of 33 
 
 

 
Attachment 5: Notes 
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Attachment 5: Notes (Cont.) 
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Attachment 5: Notes (Cont.) 
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Attachment 6: Illustration of Water Balance 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
***Water Balance Worksheet, breaks down the authorized consumption and water losses into individual components.  
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Attachment 7: Illustration of Loss Control Planning 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 


