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Part 1 : Overview of PWA

234 Waterworks are

under responsibility of
PWA

There are 234 waterworks office
and 357 branch services under
responsibility by PWA . Which are
covering 74 provinces except
Bangkok , Nonthaburi and
Samutprakarn provinces

Population 66 mil.persons

proportional of

village
58 %

NoO water

supply
17 %




Basic information

Number of staffs = 10,000 persons
Number of customers = 3,900,000 households

Number of customers/number of staffs =390 households/persons

Total avg. water cost /1 cu.um. = 0.53 USD.

Total avg. water revenue /1 cu.m = 0.61 USD

Diameter > 100 mm.

e [ hc | AC | sp | HOPE | G5 | omheR | Toml_

Length 6,000 42,000 5,000 16,000 1,000 2,000 72,000
(Km)

% 9 58 7 22 1 3 100



CUSTOMER(Million,Households)

Growth Avg. 6.5%
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Drought crisis in Thailand
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Rainfall delay
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#= ™ Available water in dam is not enough
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#=9 Lack of water in irrigation canal
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* Alocal road splits apart in Nong
Khae district of Saraburi, authorities
reported on July 5. A deep crack has
forced the road closure. Fast
receding water in the adjacent
Khlong Rapipat battered

by drought is blamed for causing the
soil underneath the road to subside.
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Split road

Drought disaster

On July 10, residents in Pathum
Thani catch and transfer more than
20 tonnes of fish from Sib Nong Suea
Canal to a nearby pond after water
levels in the canal dropped sharply.




Water flows in Pathum again as Bangkok faces
maintenance disruptions
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The water crisis edged closer to Bangkok
Sunday as Pathum Thani's Thanyaburi
district cut tap water supplies for two days.
Tonight, however, water is flowing again,
but no one knows how long. Meanwhile,
maintenance work will disrupt tap water
flow is some Bangkok districts.

Thai PBS reports that water officials were able

to restore tap water service to Thanyaburi

and neighbouring districts in Pathum Thani after two
days of complete dryness. A major effort to get water
into Khlong Rapeepat succeeded, but locals are still
worried they supply may last only days. Farmers in the
area have agreed to reduce pumping to three days a
week, so that should help.

Meanwhile in Bangkok, the Metropolitan Waterworks
Authority has announced thattap water in six districts
including Pathumwan and four roads including Rama 1V
will be disrupted from late Tuesday until 5am
Wednesday.
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Prior to 1970 A.D. , Municipality Water Supply

W nost popular residents settled along the river. People settled far from the river. They used to

water well to survive. The people are live along the road .They use water from Municipality
Water Supply and shallow water well go together .In presenttime we can see this system in farthe




1970 — 1985 period time of transfer business,
From Municipality water supply to PWA

New water

treatment
plant ‘ I I

A é N

L- é‘!" I N _am

I

PWA deliver our engineers to study abroad and receive foreign experts to teach waterworks system. This
period time we have no computer and new technology. PWA look like the young boy in competitive
environment .the employees of PWA must learning and improve themselves over time .




1985 — 1995 period time of real estate business growing rapidly , 27 —
17 years ago
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New AC PIPE

To support rapid population growth PWA has a lot of expand WTP projects and expand water distribution pipe
projects by subsidy from THAI government. This period time PWA was start to use computer for analysis water

distribution system ( loop program ) but drawing still use by hand . Main pipes are AC and STEEL PIPE . Sub
main pipes are GS PIPE.

Especially engineers resigned from PWA and start worked in private company ,(brain drain)




1995 — 2005 period time of bubble economy crisis and privatization , 17 —
7 years ago
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NEW WTP

After bubble burst crisis the government has not budget To support PWA and has policy to privatization .the union worker protest
and against policy of government . PWA must reduce expenditure and can't receive new engineer and technician . Reduction of
water loss is one of the measures to reduce costs. PWA was increase new department with a mission to reduce water loss. AC pipe

can’t use in water distribution system. GS PIPE can’t use in sub main pipe. Engineers can use computer for analysis waterworks and
drawing.




2005 — 2012 Period time of Tools management organization ,
/ years ago.
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New PVC ,PE ,STEEL PIPE

The employees use computer effectively in involved mission . Nowadays PWA install DMA (district metering
area) to monitor and managementin large waterworks (customer more than 15,000 household) . we try to
abolish old AC pipes and GS pipes in water distribution system by rehabilitation new pipe in place of old pipe .
In last year PWA receive new engineers to monitor and water loss control seriously.



2012 — 2015 Period time of Strategy plan ,PWA face natural diaster
Massive flood in 2013 and drought crisis in 2015
3 years ago.

msus:thdougiima

New PVC ,PE ,STEEL PIPE

Pwa define strategy plan to reduce percentage of nrw less than 20% next ten years. And PWA use
guideline of IWA to manage water loss for upgrade waterworks level D to level C .



The road cross section
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1980 1990

Main pipe was laid in 1980 ,that are expired . Water distribution system are laid seem spider web . PWA has
not collected map of water distribution system . Nowadays it’s the main problem of PWA because it ‘s still use
and laid deep . It ‘s hard to repair and find out leak point. Especially we have no areas enough to laid the new
main pipe in footpath.



=" Part 2 water loss management roadmap

Waterworks sizing
PWA can classified waterworks by amount of customers into 6 groups as

follow

Size HOUSEHOLDS
L2 >70001

L1 40001 - 70000
M 15000 - 40000
S 10000 - 15000
SS 5000 - 10000

SSS <5000

L1& L2 Pwa hire private company to reduce water loss

M&S ,SS,SSS PWA conducted by our employees



NRW strategy plan of PWA (2014 — 2026 )
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NRW
(20%)

il IE

IN 2006-2007 ,PWA has collaborate with USAID , ADB and Ranhill Utilities Berhad to introduce NRW

management strategy by guideline of IWA
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G olf sport VS NRW management

ot Golfer school 234 waterworks
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goal

Create famous athletes in global All waterworks have good NRW

8 | ¢ | D

mAananAament

t Training courses , practice and compete

fitness , swing ,golf instrument Pressure control , leakage control
, lay out , courtesy ,etc. Leakage instrument, DMA ,GIS , etc.

t How to arrange ability

I N I I
LR

Handicap system Water balance method , (ILI)e



featured

Data record

Result of achievement

record data by officers

Install Data logger and sent data at real time

Warning
system

warning by officers

Sent staff closed valve and
find out leakage point

Set automatic control valve adjust flow

gradually not over MNF and sent information to
officer

GIS

Update new data and
improve old data

Link all information to data center and display
for user

DMA

Install DMA in waterworks

> 15,000 connections
monitor by outsource

Install DMA in 234 waterworks
< 15,000 connections monitor by PWA

> 15,000 connections monitor by PWA or
outsource

Fiscal investment
(rehabilitation
pipe)

Depend on the problem
each of regions (1-5)

Consistent with NRW management strategic
plan

KPI

% of UFW

Leakage is not over 250 litre/connection/day
(pressure 2-3 ksc) ,ILI ,NRW <20 %

SCADA

For necessary waterworks

Start in 2016 after GIS and DMA finished




KPI guideline of IWA
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Guideline for Water Loss Level

For systems with per capita consumption of less than
150 l/day the general rule for water loss level is:

Good condition of system < 250 Litre/connection /day
Average condition 250 - 450 Litre/connection/day
Bad condition of system > 450 Litre/connection/day

+ Another guideline for the water loss level is the
“Benchmark” Litre/km mains/day:

Good condition of system < 10,000 Litre/km main/day
Average condition 10,000 - 18,000 Litre/km main/day
Bad condition of system > 18,000 Litre/km main/day

Source: Gerhard Zimmer (Experiences from Kfw funded programs)

UNESCO-IHE | | 36
Sy v e Yoor s Cde wom
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IWA
regional A B C D total
1 - - 11 11 22
2 2 9 11 8 30
3 4 6 8 5 23
4 3 4 9 8 24
5 3 1 3 13 20
6 1 6 7 8 22
7 = 6 5 9 20
8 = 4 8 8 20
9 8 11 7 1 27
10 15 8 = 3 26
total 36 55 69 74 234
IWA
Size total
A B C D
L1 ] ] - i€ 1€ Upgrade D level 74
L2 ] - ! & v Waterworks to C level
M 2 . 2 A = Next 10 years
S 6 11 15 10 42
SS 9 20 19 17 65
SSS 19 16 12 5 52
total 36 55 69 74 234
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Roadmap for extra large Waterworks
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Roadmap for mediam & small Waterworks
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Part 3 Principle of Water Loss Management

* To recognize The two Indicators in subject of
water loss management

- UFW (Unaccounted for water)
- NRW (Non revenue water )



CDefinition of unaccounted for water

ears ago two kids named Jack and Jill were responsible for
providing water to their household. They were sent on a
mission to fetch a pail of water. In the fated case we all knowe
about, poor Jack ended up injured and all the water he had
collected was lost. We can assume that even under the best
of circumstances, Jack and Jill would have lost some water
through inevitable spillage as they ran down the hill. If they
had not been maintaining their pail correctly, the Ieakagea
through cracks may have been substantial. On a hot sunny
day, Jack or Jill might be tempted to stop and drink from the
pail to quench their thirst. Jack might argue that his drink of
water was necessary for the successful completion of his
mission, but if he did not acknowledge the drink, his family
1*"could easily have assumed that this water had spilled on to

the ground through his carelessness.| Tracking water |even in
Jack and Jill's time was a complicated matter.

m
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* Unaccounted-for water = UFW (% )

UFW = Vsupply -V bill =V free
V supply

V net = net volumes of water supply though master water meter (m3/month)

V bill = net volumes of customer billed water though water meter (m3/month)

V free = net volumes of water for free though water meter (m3/month) ,help local

authority when people are shortage of drinking water during dry season or flood
event

4 Cs = Continuity Clean Care and CSR
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WA/AWWA recommends against use of term “unaccounted —for ” water
and the “unaccounted —for water percentage” instead , it recommends
use of term non-revenue water and array of performance indicators
included in the IWA/AWWA Water Audit Method.

* Example increase number of customers or major customers
 Before , Vsupply =100,V bill =80

UFW =100-80 =20% = .eeeeeeen. (1)
100
e After, Vsupply=120,Vbill=100
UFW =120-100 =16.7%  .ccccvvreenen. (2)
120

Compare (1) & (2)=3.3 %

This number show that .if you don’t have activity to reduce water loss ,number of
UFW is decrease but water loss volumes are still 20 .UFW is misleading number.



Water balance

Billed
Authorized

Consumption
Authorized

Consumption
Unbilled
Authorized
Consumption

Sysbem
Inpul
Volume

Commercial loss
Apparent

Losses

Physical loss

Hl.'-'l-ll
Losses

Billed Metered Consumption

Billed Unmetered Consumption

Unbilled Metered Consumption

Unbilled Unmetered Consumption

Unauthorized Consumption
Theft

G
Revenue
waler

Customer Meler Inaccuracies, Billing &
Accounting Errors

Leakage on Transmission &
Distribution Mains

Leakage and Overflows at Reservoirs

Leakage on service connections up
to metering point




NRW comprises three components as follows:
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1. Physical (or real) losses comprise leakage from
1.1 all parts of the system ,leak ,breaks ,service connection ,point of
customer metering
1.2 overflows at the utility’s reservoirs.
They are caused by poor operations and maintenance, the lack of
active leakage control, and poor quality of underground assets.

2. Commercial (or apparent) losses are caused by
2.1 customer meter inaccuracies

2.2 data handling errors

2.3 theft of water in various forms.

3. Unbilled authorized consumption includes water used by
3.1 the utility for operational purposes , fountain well

3.2 water used for firefighting

3.3 water provided for free to certain consumer groups.
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anaging Real Losses

Real losses cannot be completely eliminated.

- The lowest technically achievable annual volume of real losses - for
well-maintained and well-managed systems - is known as
Unavoidable Annual Real Losses (UARL).

Based on an appropriate combination of all four activities involved
in leakage management (shown as arrows in the diagram), real
losses can be kept to a minimum. In modern systems three of these
methods have proved themselves to be more cost-effective in the
short term than pipeline and asset management:

1. Active leakage control
2. Improvement of speed and quality of repairs
3. Optimization of the pressure management in the system

4. In systems which were built from poor quality materials or which
suffer from substandard installation practices, it is often necessary
to consider medium and long term solutions which include pipeline
and asset management.



Economic Level of Beal Losse

Unavoidable
Annual
Real Losses

Active
............. Leakage
Control

speed and Quality
of Repairs

Potentially Recoverable
Real losses

rent Annual Real Losses ]

Pipeling

and Assets
Management
Selection,

Installation.

Maintenance,
Eenewal
Eeplacement



Managing Apparent Losses

The following four components make up the IWA management
strategy for apparent loss:

1. Customer meter inaccuracies

2. Unauthorized consumption, illegal connections, theft and fraud
3. Data analysis errors, between archived data and data used for
billing

4. Data collection and transfer errors between meter and the billing
system
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Commercial losses should be no more than a few percentiles of
authorized consumption. Combating commercial losses does not
require substantial financial resources, but rather demands a firm
commitment on the part of the utility management, political will,
community support and incentives. Dealing with all four
components in a coordinated fashion will result in reducing the
annual quantity of apparent losses to an economic level. In some
cases it is recommended that commercial loss reduction be the first
step in an NRW reduction strategy, since it requires a relatively low
investment and can result in immediate payback.



Meter accuracy
error
Melers do not

register volumes
passing

Current Annual Apparent

unauthu:rrilzed _ Data transfer
consumption Economic Level errors between

- , meter and billing
Theft and illegal system

consumption Unavoidable
Apparent Losses

e — i — — —

Data analysis
between archived
data and data
used for billing ¢
water balance



Program WB - Easycalc

WB-EasyCalc
The Free Water Balance Software

Version 1.155 (20 Feb 2007)

II.II

by courtesy of Liemberger & Partners

... because the best things in life are I



I:/อบรมต่างประเทศ/EASY_CAL/Getting Started
I:/อบรมต่างประเทศ/EASY_CAL/Sys. Input
I:/อบรมต่างประเทศ/EASY_CAL/Billed Cons
I:/อบรมต่างประเทศ/EASY_CAL/Unb. Cons
I:/อบรมต่างประเทศ/EASY_CAL/Unauth. Cons
I:/อบรมต่างประเทศ/EASY_CAL/Meter Errors
I:/อบรมต่างประเทศ/EASY_CAL/Intermittent Supply
I:/อบรมต่างประเทศ/EASY_CAL/Financial Data
I:/อบรมต่างประเทศ/EASY_CAL/Water Balance
I:/อบรมต่างประเทศ/EASY_CAL/Language 1
http://www.liemberger.cc/

Conclusion
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Cause of NRW is usually not readily available in several
countries

1. Most water utilities do not have adequate
monitoring systems for assessing water losses

2. Many countries lack national reporting systems that

collect and consolidate information on water utility
performance.

Even when data is available, it is not always reliable, as
some poorly performing utilities are known to

practice “window dressing” in an attempt to conceal
the extent of their own inefficiency.



How do we manage Water loss
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4 Cs = Continuity Clean Care and CSR
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State enterprise Ufw =27.5 %

policy office

Approved target

LLLL,

27 26 22 20 22 20 28 22 24 20
waterworks waterworks waterworks waterworks waterworks waterworks waterworks waterworks waterworks waterworks

Proposed target

Pwa
governor




entage of Water loss target in fiscal year 2012

Goals 27.50%

Operation Regional 9 Regional 10
27.50% 27.89% 27.00%
Operation Regional 6 Regional 7
27.50% 28.30% 26.30%
Operation Regional 1 Regional 8
25.50% 24.50% 29.00%
Operation Regional 2 Regional 3
29.50% 29.50% 29.50%
Operation Regional 4 Regional 5
26.00% 25.60% 26.50%




BSC (balanced scorecard) & KPlIs
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BSC (balanced scorecard) & KPls
OF Waterworks under PWA Regional no.9

Operation
. 1
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UFW in each waterworks of this fiscal year 2012

| Wa UFW (%) Waterworks UFW (%)
28.70% LWNg 27.45%
afaly 22.80% LAl 32.90%
AUNTUNA 24.20% 39NN 18.20%
TRAEFY 23.20% Uu 24.20%
RYNEN 24.20% NIV 15.50%
ARN 26.20% WELEI 31.40%
AAUND 20.45% 1 28.20%
TR LNGR! 29.40% GHINt 33.20%
W@z T 12.50% W 28.45%
AN 26.20% VN 24.20%
Tinules 29.15% BRNGENER 22.45%
a9 28.40% LAY 29.90%
IN1ZAN 17.25% LHULAU 17.50%
103 31.65%
FANLUR 27.89%




Comparison UFW (%) and electricity units / water supply
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Actual

results

BSC (balanced scorecard) & KPIs
OF employees involved Water loss under PWA
Regional no.9

1. On the job training
2.




OPERATION PLAN TO REDUCE WATER LOSS
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Management + tools
Risk management
Control self assessment
Preventive maintenance
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EEE =) ) S
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rules & regulations ,agencies involved ,audit

[

I
b
|

Governor

: Risk management
Risk management committee
department

All units delivered follow-up report every quarter of the
fiscal year

4 Cs = Continuity Clean Care and CSR



We have to do it successfully.

Provincial Waterworks Authority

.Review problems & Find out source of
problems

- employees ( skill , experience , teamwork,
Responsibilities , devoted organization )

- equipment and instrument ( portable flow
meter , acoustic rod , geophone ,pressure
gauge ,data logger ,vehicle ,etc)

- define challenge target and obvious
performance plan, delivery reports

- It & new technology



ind out how to fix problem and host agency

| Waterworks Authority

- employees ( training center , human resources
department, chief executive )

- equipment and instrument ( provided
equipment sufficiently )

- define challenge target and obvious
performance plan, delivery reports

( delivery reports though internet, distribution
division & audit water loss division)

- It & new technology ( SCADA system , DMAs,
,GIS & EPANET program ,New innovative )



3.0perated continuously , improved performance
and strategy accordingly

4. Follow up performance result every months

JSuamunoneavu./su.)

1000

900 1 Minimum Night Flow floufaco PRV 468 auu./su.2 0.a. 5

800 -
700
600

500 -

473
463 443 438 439 438

400 -

A~

309 ] .
Minimum Night Flow naoaaano PRV 238 avu./gu. (4 d.a. 5

300

200

100

0]




14 Measures to reduce water loss
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Passive Control , after recelive notice
from customer ,phone via call center
and visible surface




Mr Prapa
Provincial Waterworks Authority



= To encourage employees to use
sounding equipment skillfully , on the
Jjob Training
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Speed of repair , The time needed to

msus:thdougioma

Provincial Waterworks Authority »

gpair the pipeline rapidly as soon as possible.
And should not exceed 3 hours.




. To control water pressure properly at
day and night time by using PRV




€0 . To adjust water supply consistent
= sufficiently demand by increase
efficiency of pump and capacity of clear

Water tank

e b |
S saruldt 11 - 24 JOulsu 2010




NANTTY Active Leak Control : ALC

msus:thd@supioma

Provincial Waterworks Authori

9
2 Flow DWMACO22 : DMA21-1 NONG HOI - AMWAY : A0DO7 : Channel 2 : ﬁm%’ﬁwﬂizmm 2.179 518
Y] 3
[ 1 Pressue  DMACD28 : DMA21-1 NONG HOI - AMWAY : AO0OT : Channel 1

8n51M3 Iafmga (MNF) A1an15ai = 43 m/hr.

faUNDS FouTsA
Leak Detection founes |
AC250 AC100 FOUNDT
200
30,0l PVC300 PVC150 ACT00
Lepk Deteftion
150 I I L " P
60.0 F
)|,' || yfﬁ i M

%
o AN A hy l | |

Flowe - Cubic MetresiHour
FPressure - Metres Head

H
MNF = 87 a1).30./%3. J
50 > viad 3 DI R >
7| BIINIT ‘Via@n’ﬁj@l (MNF) anad =23 m’/hr. _ ]
o MNF = 64 81.3/./%3
0
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GMT 010913 05/09/13 09/09/13 13/09/13 17109113 21/00/13 25009113 20/09/13 0310113



=40 Monitor abnormality of Minimum
\Night Flow (MNF) ,domestic meters and
commercial meters and active leakage control

msus:thdoupioma
Provincial Wi i
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divide service area into sub area (
PMAS) ,it's convenient to find out leak
points and reduce time of awareness

s‘f\iun W S2.000 1 HAMDI 3,600 AWM TuFnabil 2,800 auaniu

Al 520 10 shiw 238 auai/iu via 7080w ]
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drnarmsmiiesiey I’
[ 19590 1w 306 o |'
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"step test method

Iss area and do
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cW pipes




To calibrate accuracy of master water meters and customer water meters
s=chandge old and damage water meters .washing and cleaning water meters 2
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e of consumption . change sub
main pipe ( GS PIPE)
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to accelerate rehabilitation
“peline projects and DMA projects




management reduction of water loss with
prizes award in each years




78 Part 4 . Case study of water loss
Management in northern of Thailand

Save water loss

Save Your Expenses




Case 1 Best practice for small waterworks

Compare MNFE Betaween kohkra and mae sariang

Flow rate (CU.M/hr)

el  sasttinanuids 12.23 % snuoudilsiin 3796 sna( §.a. 52 )

£LUVU.U
180.0 553 @1 Minimum Night Flow 40.2 avu./swy. (16 W.a. 51)
160.8 1565 | 1860
160.0 1470 m
140.0 -
120.0 -
100.0 108.0 .
’ ' 100.5105'5100,5 _
800 — 90.4 . :
Mae sariang - 60.3

60.0 4524, 402 427 42.7 o 0.0

40.0 7 il ans1indnids 11.25 %0 $quoudldiin 3387 sna( e |52 )
200 A2 /ﬁh Minimum Night Flow 32 avu./su. (11 U.a. 52)

N
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0:00
1:00
2:00
3:00
4:00
5:00
6:00
7:00
8:00
9:00
10:00
11:00
12:00
13:00
14:00
15:00
16:00
17:00
18:00
19:00
20:00
21:00
22:00
23:00

3
@



to construct sub DMA wells by oneself

FM MAG 8000
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SITRANS FM MAG 8000
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Case 3 .water loss in developed housing village
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pond of the village
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Leakage point is found at bush
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After repaired pipe, water supply decease 13 cu .m /hr
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1. RATE OF FLOW
2. PRESSURE CONTROL
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CASE 4.PRESSURE MANAGEMENT by DMA

Chiangrai Waterwork : increase capacity 1,000
cu.m/hr & head 40 m.

Existing elevated tank is height 21.5 m .

Pressure IS n't excess 2
ksc

CHIANGRAI Waterwork has rate of water loss about 28 %
.because of low pressure and water supply insufficient
It can not deliver water to Far area and industrial estate




after start new water treatment plant,
rate of UFW is exploded from 28 % to 45.5 %

LI99% 3.5 U3
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DMA CHIANGRAI WATERWORK
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WERIDRITY WATER LOSS MANAGEMENT IN EACH DMAs

Provincial Waterworks Authority

U.n.-58 f.71.-58 ﬂ.ﬂ.-SS 18-85 Lﬂ]ﬁmﬂ MNF. 81133, s
DMA . . - . - . ‘ . SuRlEn
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141% 2691% 1317

12 27 | 26| 25 | 27 | 2773% | 28 | 26 | 27 | 29 3BAl%| 32 | 23 | 24 | 20 20 16 16 1,607
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’ after install PRV in DMA no.8 and no.9
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TOTAL

DMA 08 , after adjust pressure MNF Is go down WATER co.imo
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All of participants for your attention
And the host of this training course for giving a good chance
And Mr. tavorn pitaksakorn & accomplice for giving data
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