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ABSTRACT

AUTHOR: Mr. ANURUK PROMCHAI

IRlSES The approach to develop water loss management in

normal and crisis situations for waterworks system.
DATE: 9 September, 2025 WORD COUNT : 12,314 PAGES : 39
KEY TERMS: Real Losses, Apparent Losses, Water Balance

CLASSIFICATION: Unclassified

This research, “The Approach to Develop Water Loss Management
in Normal and Crisis Situations for Waterworks Systems,” aims to analyze the causes
of water loss in water supply systems and develop management strategies to maintain
an appropriate level of water loss. The researcher studied international standards for
water loss management and compared them with the water loss reduction efforts of
the Metropolitan Waterworks Authority (MWA). The goal was to identify the causes of
water loss and the key factors hindering effective water loss reduction. This study used
SWOT Analysis to evaluate the MWA;s situation; then, applied TOWS Matrix to
understand its strategic challenges and advantages. Based on this analysis, the
researcher proposed methods for improving water loss management in water supply
systems to respond to national preparedness plans and crisis management strategies.
The proposed methods include: 1. Developing a water loss monitoring system for trunk
main and distribution pipes 2. Managing water pressure efficiently 3. Repairing and
replacing pipes effectively 4. Proactively controlling water loss 5. Improving customer
water meters 6. Developing a water safety plan. The findings show that these methods
align with both domestic and international researches and case studies. The proposed
methods can help improving water loss reduction efforts in the MWA, the Provincial

Waterworks Authority (PWA), and other water service agencies in Thailand.
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control programs) la e ureungadelined Wrgadeluszuuyszda (Non-
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revenue water, NRW) saned Usunasinfagdelussuunannasateul launse

q v

asenelalitumiisnunliuinsssuussln insanmssaunautunmi 2

Standard Terminologies Source: IWA (2000)
Billed Metered
Billed Consumption (including Revenue
Authorised Authorised | water exported) Water

Consumption | Consumption g inmetered
consumption

System Unbilled Metered
Input Unbilled (o ti
Volume h i

Authorised  jnpijled Unmetered
Consumptiion

Consumption
Unauthorised
Apparent | Consumption Non-
Losses Metering Inaccuracies Lo
Water Losses Leakage on Transmission Sape

Real Losses |and/or Distribution Mains
Leakage and Overflows at
Utility’s Storage Tank
Leakage on Service
Connections up to point of
Customer Metering

All quantities in m’/year

AT 2 M3 ENnaU (The Water Balance) (i1 : AWWA M36°)
Tngausauenasruszneuingadaladu 3 esusznaulsun

1. drgyieianignin (Real losses) Ae Wngaisannsuaniivesie

Usz launn1siaduaingunsainm dose waztiauangdaini



a

2. Wngeydendaniaivg (Apparent losses) Aa W1gadea1NN153ANTS

U v

€

o v =

Town N15a1uAIUIRANaIn nsanvlueldun wazuInsTaurIdunnus Ul

aaaAdau (alasininanuduasa)

3. Wgadeainnisldunegregnnguune (Unbilled authorized
consumption) Ae Unldluiansueneg waludinsdanusels wu dnlalunis

AUNAY NISYINANUALDIAYID M3 ITaN5150E WaLN1SNAADISTEUU

USunandldiignnguing (Authorized consumption) viangdie HATIW

yosueieanda (Billed authorized consumption) wazuilggnngvuenlies

nia (Unbilled authorized consumption) nMsmwiaiaedslussuulseiiazan

qy v

ANNEHaTINYRNFUASTINEA W Laztngaldaemndydvinty Sensiuiud

N A

thanyAefitufinalailé (Unaccounted for water, UFW) widondmiléBntemdiein
UFW = twdndnesionsn (System input volume) aushe USunasildfignngmane
fou Snahgydeluszuussdn wnefls dndiusewinn UFW de wdndng
v Tnednsmirgapdefioonsuldifuiivousulussduana® Ao UFW lsifiu 10 %
nsal UFW aglutng 10 - 25 % fedneglunaeiszauiiunan awnsausuanadle
wagnsdl UFW 1nndn 25 % udesihinfan desdifiufansauiioaningyde

DYIUIIAIUAIUNING 3 lpeliswaziden fAal

What is an Acceptable Water Loss?

1. Itis a compromise between the cost of reducing water
loss and maintenance of distribution system and the
cost (of water) saved.

2. AWWA Leak detection and Accountability Committee
(1996) recommended 10% as a benchmark for UFW.

3. UFW levels and action needed

< 10% Acceptable, monitoring and control
10-25% Intermediate, could be reduced
> 25% Matter of concern, reduction needed

~ '3 YY) - a 9
Al 3 naginiseensudnsigadsluszuulszi
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1.1 msuandifiveadiuls  (Reported leakage) tHunisuaniaf
[ < 1 5% 1 2 1% 1 T & A 4 & a
annsadaneitlamemUawsenenileegltny wu diilvasenunwidenuiu

]
1

Vieuanuunalygitmseenuaniiu Mssndesevsenamdunalatanu dnlasu

o

< d' % [y} <@ v
nmsunlisasuiengldnudunavuladie

1.2 msuaninllanunsaueaiiuls (Unreported leakage) 1Hunns

& A a X va A & Aay o 3 1 Y] v & =
wan$imiaetdulaay viseluiuniliawsoreaiulalaenss wuy mssldnunounse
WIBlARUANNTIWUNAANNLTWULTON S FeNaNMYeMte N135nkiTuIUsIng
L a w Yy A A = HEY & A L.
vunuidsldinsaslliawnizslunsiadewins wagn1suuaiuiingaaey (District

metered areas: DMAs) BA5333UN19AT7

1.3 mﬁ"’;muﬁugm (Background Leakage) Hunssi@uvunadn
AAnTunusT TN IRTeTEUY dlosnaandevan nvenisdaidonveio
UBinaunisiainidesiiliainsananuiomalulagmly  widlesiuduardana
NENUADIYUU WU MIhTuaindedenieriaiiiifisesndng uwlaeiinanseny
swozen  uideddmallnngimaasusmaniifiodnaulalunisdanisinduaisie

1 & 1
ARELIRPNIER] Y

Background leakage Un-reported leakage Reported leakage
Unrreported and un-detectable Often does not surface but is Often surfaces and is
using traditional accoustic detectable using traditional reported by the public or utility
equipment. accoustic equipment. workers

AN 4 anWAIZNISLANSILAALUSZLAN (11 1 AWWA M36°)
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P
>

Leak Duration ————

Flow Rate at a Given Pressure

f.
>

Time

(n) msuu'mm‘ummqms&ﬁ%tﬂu ALR (Awareness Location Repair)

|-220,320
- (153 gpm) 3 Hours
{:8 Reported Circumferential
Break on an 8-inch-diameter main
Total Loss Volume = 27,540 gal
2 A D —s Reported Utility-Side
8 - 6,500 Service Leak
.5 gpm) A |L| R Total Loss Volume = 104,000 gal
Reported
- Customer-Side
= 46 Days Service Leak
O ‘4°55°°m Total Loss Volume =
e ALl R 299,000 gal

() Mmsunniaguiuusineg dwabinanildunnsneiu
AT 5 USUNut15191n 9N navedIal ALR (U : AWWA M36°)
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Economic Level

of Real Losses
Losses Flex

With Pressure

Current Annual
Real Losses

%
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Economic Level
of Apparent Losses

Unavoidable Annual
Apparent Losses |

Current Annual
Apparent Losses

v
) = a

A 7 4 nagnslunsarunuingaaedenndud (Tun : AWWA M36°)

q v

£4
o

n1swdsiuiiinelenszdaungayie (District metering area, DMA)™

- & A H ' = I o § w J
\Wesniunidngurvesmirgnulszilivualng vilisnsenis
AuTFRsiasasAIUANNEEs Aaudeliniswuaiundneineenduiui

898 139 DMA aunNi 8 lnausas DMA o13flvunaliivindu Jusedudiuiunld

U U
UILAZSEUUYBIN8UN nenmay DMA dnaonwuuliiinisdngwileamiaien Jn1s

124 1
U A [

Anfan3eein Usenounie 1n3eeindnsinisiva wiesinusaduil gunsaiduiin

TayakaziAIasdsdy udeyaludidiunarsssiiana e lianusanTIvEey

QU o

wsaulagsnIInsivavesiigt DMA Tunsiazaisiainng 15 u1iidninis

¥
=

WasuwlasRauninsaly F9mnuRnunfnmnsianul 9199z UNvananswAnd

Tuiuil DMA uenandigadunisdrdaiuilunisnsiadeuriewnnsiliegluiung

% o

117 v lrdumvianansaladeLaz InsIu



16

Subdistrict Meter Measures
Flow Into Smaller Area
(e.g., 1,000 Properties)
Intake and
Treatment Works District Meter Measures
Flow Into Districts
Bulk Meter (e.g., 1,000-3,000 Properties)
Into Supply Zone

River

Saurca Matar
Scource vieter

Measures
Total Output

v
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