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Overview
• Background

• Hawaii Water Audit Program

• Water Audit Results

• Challenges and Opportunities



Act 169, SLH 2016, 
Relating to Water Audits

• Requires Commission to establish a water audit 
program

• Currently consists of 2 CWRM staff (Neal & 
Nick)

• Requires Commission to train affected potable 
water systems

• Does not account for surface water systems

• Affects ~100 public water systems

• All County-owned

• Large capacity (serving population ≥ 1000) or 
within designated water management areas



Determine Loss 
Volumes

Evaluate 
Economics

Implement 
Interventions

• AWWA water 
audit

• Apparent & Real 
Loss volumes

• breakdown of 
types of leakage

• sources of 
Apparent Loss

• costs of losses

• costs of 
intervention 
strategies

• leak detection

• repair time 
improvement

• pressure 
management

• cost effective!

Distinguish Types 
of Leaks

Water Loss Control Program
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Apparent Losses Real Losses

Types of Water Loss

Water Audits do not account for surface water systems.



Types of Apparent Losses  - Potable Water Systems

Unauthorized Consumption Metering Inaccuracy Data Handling Errors

Theft! Customer meter under 
registration

Reporting or other clerical 
errors during the handling 

of meter reading data

62549    00 62549    00
62549    00

read.p read.r

62549 62549

62549 62549

62549 62549

Water Audits account for potable water that starts at the source meter and ends at the customer meter.



Types of Real Losses – Potable Water Systems

Background Leakage Unreported Leakage Reported Leakage

Unreported and un-
detectable using traditional 

acoustic equipment

Detectable using 
traditional acoustic 

equipment.

Surfaced and is 
reported by public or 

utility staff.

Surfaced Leak

Water Audits account for potable water that starts at the source meter and ends at the customer meter.



Initial Training on All Major Islands 
(2017)

• Trained 32 individuals from four county water 
departments
• Delineated 47 discrete sub-systems

• Kauai – 9

• Oahu – 5

• Maui – 10

• Hawaii – 23

• Trained 77 individuals from 48 Large-
Cap/WMA PWS



Common Opportunities for Water Loss Control

Data Management

Real Loss Recovery

Apparent Loss Recovery

• Source meter volumetric testing and calibration
• Customer meter testing program development
• Billing database analysis - detailed review of underlying raw consumption 

data
• Universal metering

• Data management refinements will likely take priority over loss recovery
• Pressure surveys to assess opportunities to modify pressure and mitigate 

transients
• Leak detection surveys to proactively find leaks for repair 

• Customer meter testing program development
• Large customer meter test & repair/replacement program development



Water Audit 
Program 
Delivery

Continue annual water audit validation

Completed validator certification for staff

Completed training for AWWA FWAS v6.0

Migrating to AWWA FWAS v6.0 in 2025

Attend monthly collaborative meetings with other State/Provincial 
agencies responsible for water audits to learn and share information

Implementing actions to improve data validity



AWWA FWAS 
v6.0 Training – 

August 2024

• Training on use of latest 
version of the AWWA 
Free Water Audit 
Software v6.0

• Kaua‘i, O‘ahu, Maui, 
Molokai, Hilo, Kona

• Trained 57 individuals 
from Large-Cap/WMA 
PWS including County 
systems



CY 2022 
Water Audit 

Summary

County Water Departments

• 27 audits received & validated

• 189 MGD water supplied

• 23 MGD real losses

Large-cap/WMA

• 45 audits received, 37 validated

• 41 MGD water supplied

• 5 MGD real losses



CY 2022 Water Audit Summary

ISLAND WATER SUPPLIED (MGD) REAL LOSS (MGD)

Kaua‘i 13 2

O‘ahu 163 23

Maui 46 4

Big Island 8 0.4

TOTAL 230 28



CY 2022 Water Audit Summary

COUNTY WATER 
DEPARTMENT

WATER SUPPLIED 
(MGD)

REAL LOSS 
(MGD)

KDOW 13 1

HBWS 137 19

MDWS 39 3

TOTAL 189 23



CY 2022 Water Audit Summary

LARGE-CAP / WMA SYSTEMS
WATER 

SUPPLIED 
(MGD)

REAL LOSS 
(MGD)

ALL 41 5
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Challenges

Program compliance

AWWA water audit software not designed for some PWS 
that are not utilities (~16 PWS)

Several large and small systems lack customer metering 
(~27 PWS)

Data validity/uncertainty (Data validity grades average ~50)

Significant variability in year-to-year results for some 
systems

Some water audits may be unreliable/unrealistic

Available funding to implement recommendations on 
smaller systems



Current and 
Future 

Projects

• Statewide training program 
on water meter testing 
(2025)

• Federal CDS/earmark 
funding for meter testing 
and leak-detection funding 
for disadvantaged PWS 
(2025). $100K received to 
supplement funding.

• Exploring online submission 
of annual water audits 
(2026)

• Explore funding sources for 
water loss control



Opportunities 
for Project 

Funding and 
Technical 

Assistance

• Hawai‘i DOH DWSRF

• Bureau of Reclamation 
WaterSMART

• Hawai‘i Rural Water 
Association

• Rural Community 
Assistance Corporation



Mahalo

Questions?
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