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11.4 Existing Condition

In this section, to understand the existing conditions concerning.
wnaccounted-for water, information of the itemized Categories;provided_by

the PWA Headquarters, Regional Office and Waterworks will be examined,

11.4.1 Total Unaccounted-for Water

The data of water production, watex sales and unaccounted-for ratio from

1978 to 1984 are shown in Table-11.1 and plotted in Fig<li.l,

Slmllar monthly data from October 1984 to’ Aprll 1986 are shown 1n Table-
11.2 and plotted in Flg 11.2. Tablelllt2 lists the number_of connectlens'

‘and unaccounted-for water per connection‘per'month.also.

The data‘in 1978 - 1984 show that.the ratio fluctuated from 20 to 56 %rand'
.the more recent data of 1984 to 1986 show the ratlo s fluctuatlon narrowed
from 12 to 27 %.. In Table- 11.2, the‘average of 16 months,~from Oct. 1984

to Apr. 1986, was 36 % and that of 12 months of 1985 33.2 s,

However, the authentlclty of the recent data was doubted, because the flow
meters measuring the output of two treatment plants, both Uboe and Warln,-

were out of order when inspected by the leakaqe eurvey team.'

Lacking reliable means of measurement, the reported water-produétion'was
estimated by the distribution pumps' rated capacity and the duratien-of
pumping operation. Change of the rated capacity under.the'back:pressﬁre'ef

distribution and by the aging of the_pﬁmps were dieregarded.

Inrtailing'a ultra sonic flow meter on the outiet pipe of the Waria
Treatment Plant, measurement of the plant.s output was made on two days for
24 hours. Fig-11 3 and 11.4 show the flow pattern on the two days and the
' output, the accumulated flow, was 3 975 cu m/day for the flrst day (F1g~
11.3) and 3,692 cu m/day for the second. day (Flg—ll.Q).

For the first and second day, the eatlmated output eetlmated by the present
practice were 3,382 and 2,962 cu m/day reepectlvely (Table- 11 3)
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: The underestimation was 15 % for the first day and 20 % for the second aday.
Although the same test was not made on the output of the Ubon Treatment

Plant, similar situation might have existed there also.

When the unaccounted-for ratio is calculated on underestimated production,

the ratio is undéréstimated,'too.
When an’actudl production of 100 cu m/d is underestimated by 15 %, the
:'prodﬁction_is counted as 8% ¢u m/d and if .65 % of the 85 cu w/d is sold and

35 % is estimated as the unaccounted-for ratio, then;

‘actual production t 10 cu w/d.

estimated production : B85 cu'm/d
estimated sales - ' . : 55,2 cu m/d {85 x 0.65)
~estimated unaccounted-for - : 29,8 cu m/d (85 x 0.35)

actdél'unaccOunted—for : 44.8 cu m/d (100 - 55.2)

: If.the'undereétimation of the.output is 20 %, the actual unaccounted-for

ratio will bLe 52 % instead of the estimated 35 %.

As mentioned before, the presently estimated ratio is about 35 %, but

‘hereafter 45 % will be considered as existing.
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Table-11.1 PAST UNACCOUNTED-FOR WATER RATTO .

- UNACCOUNTED-

TOTAL WATER  TOTAL WATER FOR WATER

_ PRODUCTION =~ SALES RATIO -
YERR  (cu m/year)’ - f{cum/year) (%)

1975 5,317,308 3,722,116 30,0
1976 4,055,682 2,905,198 28.4
1977 4,723,337 . 3,186,709 © 32.5
11978 7,343,766 3,226,800 56,1
1979 7,188,892 4,587,058 36.2
1980 6,536,757 3,685,100 33.5
1981 6,215,186 4,943,187 20.5
1982 .7,412,564 4,856,392' 34.5
1983 7,186,391 5,511,141 22.8
1984 8,028,823 5,131,667 36.1
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| Table-11.2 RECENT DATA OF WATER PRODUCTION AND WATER SALES IN UBON AND WARIN

' D%(c/a)kioo'. o (Fi?(C)f(ﬁ)

(A) - (B) . (C). . UNACCOUNTED ' (E) ~  UNACCOUNTED
| WATER WATER'  UNACCOUNTED ~FOR WATER NUMBRR OF  -FOR WATER
PRODUCTTON ~  SALES ~~ -FOR WATER  RATIO  CONNECTION = PER CONNEC,
(cu u1/mon£h) (cu m/lﬁomth_) (cu-'_m./mﬁn'th) (%) “{number) ('u'\?:/"c_c.m'/mon)
OCT. 1984 646,082 336,428 309,654 47,9 10,344 - 29.9
NOV. 627,268 ~ 408,094 219,174 . . 34.9 10;27§f,' B
- DEC. B 608,070 . 379,328 228,742 ' 37;5' 10,425 21,9
JAN. 1985 602,520 415,267 187,253 - 3.1 9,873 13,0
FEB. 632,427 373,760 - 258,667  40.9 19,963 26,0
MAR. 649,500 376,032 273,468 421 9,983 - 2.4
APR, . 590,185 391,087 199,118 | 33,7 - 10,124 . 197
MAY. 614,094 434,739 179,355 29.2 . 10,128 17,7
 7JUN{ ' 543,990 - 379,090 164,900 . 30.3 10,127 16.3
JUL. ' 525,505 337,324 188,181 35.8 10,145 . 1B.5
auG. 515,030 394,200 120,830 23.5 10,197 11.8
SEP. 506,600 376,194 130,406 25.7 - 10,249 12.7
ocr. 516,506 360,959 155,547 [30.1 10,943 14,2
oV, 503,840 347,336 156,504  31.1 10,979 - 14.3
DEC. 503,030 290,766 212,264 42,2 11,012 ¢ 19.3
JAN. 1986 541,080 302,378 238,702 | 44,1 11,080 - 2105
FEB., 528,050 318,735 209,315 - 39.6° -il}IiG.ﬁﬁyj'- 18.8
MAR, 619,770 352,405 © 267,365 43 11,160 23,9
TOTAL 110,273,547 6,574,102 3,699,445 VE, 36.0

TOTAL OF o _
YEAR 1985 6,703,227 4,476,734 2,226,493  AvVE, 33.2
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Table-11.3 PUMP OPERATION DATA OF WARIN TREATWENT PLANT |

1. lst day (1 Jul. to 2 Jul., 1986) -

Operation : Operation . .Eump L o Flow
Time - .  Peripd .1_ 'Capacity ' _...QUthify
Start - Stop - ' :(hr) . .(cu m/hr) :: (cu'm)
17:00 - 20:15 3.25 250 1012.5
21:35 - 22:40 1.08 300 540.0
1:20 - 2:10 0.83 300 C474.0
5:00 -  6:00 1.00 250 460:0
6:00 - 8:00 2.0 250 - 700.0
9:30 - 11:00 1.50 250 575.0
12:15 - 13:15 1.00 250 450.0
14:30 - 17:00 2.50 250 625.0
Total . = _3,381 5

2. 2nd day (2 Jul. to 3 Jul., 1986)

'Opéfétioh _.'.Operation | ) Puﬁp 7 . ' Flow "
| Time i .Pefiod . 'ﬁaﬁacity . 'Qﬁéﬁtity

Star# - Stop _ (hr) "~ (cu m/hr) ..: .(cu'm)."
17:00_? 20:35 . 3.58 ' _'250:. {095
22:25 - 23:35 R 300 574
4115 ~ 520 . 1.08 300 o574
6:35 - 7:50 142 250 580
8:40 - 10:00 1.33 280 me3
11:00 - 12:30 1.33 250 563
14:00 - 15:00 1,00 250 480
16:00 - 17:00 1.00 250 125
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11.4:2 ‘Illegal Connection

Il@égal connections are usually uncovered by information from neighboring

S CONSUMeYrs.

ﬁhénlan'illggal'connECtion is uncovered, -the consumey must pay, in addition
to the penalty fixed under the PWA regulation, the tariff for the stolen
water on the estimation by PWA, ‘The penalty.for a 1/2 in. illegal connec-
tion is:BS,OOO;.

Theiinformér is awarded with 20 % of the penalty and 50 % of the water”

tariff paid to PWA by the illegal consumer,
Thé‘redord'OE—illeqal connections wncovered in Ubon-Warin Waterworks is

shown' in Table-11.4.

Table-11.4. NUMBER OF ILLEGAL CONNECTION FOUND

MONTH (1985) NUMBER OF ILLEGAL
CONNECTTION FOUND -

;Déta dource: Ubon—Warin Waterworks

:As shcwﬁ above,"lB 1llegal connectlons in total were found in 1985 in
Ubon-Warin, {4 in Pattaya, 12 in Chlangmal in the same year, for

reference)
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Thé illegal connections' number is less than 0.1 % of the total connec-
vions' number of 10,127 in the mid-term of 1985, Even if the illegal
consumers use water more wastefully than other_cohsumers, their consumption

may bé éstimeted at more or less than 1 % of the produced water,

1 % is counted for the unaccounted-for ratio by illegal connectioens.

11.4.3 Meter Reading Error

During the field leakéée 9urvey, it was'found-that some water netersewere
installed at 1naccesslble spot% and others buvled underground completely.

Very probably those meters had not been read for several months,-lt seemed.

As no maps of showlng the exact location of water meters has been Drepared,
spottlng Lhem shall depend fully on ‘the meter. readers‘hwmory'or the con-

sumery guidance.

Presently practiced is that a meter reader, once allocated to an area, is
not transferred to other areas. Periodical change of the allocated area
together with improvement of preparation of the maps will help decrease the

error of meter reading.
So far no check system of preventing or decreasing the meter reading error
has been tried and the unaccounted-for volume of water or ratio has not

been available,

The' loss due to meter reading error is not counted herein,

11.4.4 Metering Loss

According to the manufacturers':1nfcrmatlon, -5 % error is: tolerated for
the least flow rate at about 30 1/h-in a 1/2 1nch meter.-_The error becomes

larger when the flow rate falle lower.

When water is discharged from a tap opened ordinariiy_uﬁaer normai._

pressure, the flow is larger than the said 30 1/h and under-registration-is
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not brought about.

However in Ubon—Warln, the field survey dlsclosed that many consumers'
taps, sllghtly opened were dripping to flll vessels. in kltehen and
tbathroom. The practice mlght have come from unsteady and unreliable supply
Hcondltlon in the past. The flow rate, apparently 1less than 30 1/h, results
'1n under reglsterlng the actual consumptlon, another cause of the

‘unaccounted for water,

From the reésult of meter accuracy test which was carried ‘out for 10
.consumers meters in Pattaya (See Appendlx 11 of PaLtaya Report), 1t was
'learned that the difference between the master meter: and the sum of tested
" consumers” metere was 4 %. The average age of tested meters was 5 years

aftexr installation.

Fig— 11 5 shows the result, classified by the size and aqe, water meters

surveyed in Ubon-~Warin.

60 %_of all the. meters is used in the service for mo:e than 6 years and
nearly 25.% Of‘it for more than 11 years, without being teplaces and

chacked of accuracy of measurement.

Gpon consideratiaon of the above, the unaccounted-for ratio due to under-

registration of meter is assumed as 5 %.
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11.4.5 Leakage

In the foregoing subsections estimated were: 45 % for Lhe total
'unqccounted~for rat;o;-l % for 1llegal cornections, nil for meter reading

error and 5 % for meter loss {under-registration),

The leakage’ratio, deductinq the sum of 1 % and 5§ % from 45 %, is calcu-
lated as. 39 % therefore.

- Detection of leakage in Ubon-Warin is mostly made accidentally by the con-
sumers, passers-by and waterworks staff. Receiving information from thenm, .

‘the waterworks send personnel to repair the leaking spots.

Fig-11l.6 shows the numbers of repair works made in 1985. ©On the average,
five spols were repaired in a day. In spite of such efforts of the water-
wo;ks, presumably undetected and or uniformed leakage is taking place,

“because the ‘detection 6f-leakaqe iz done in paséive way as méntioned above.
The leakage ratio resulted from éurvéyiﬁg'tWO cases, a big block of 206
connections and a small block of 106 connections, was 8.4 % for the big

and 9.2 % for the small, far lower than the 39 % estimated préviously.

The redson for difference between the above leakage ratios is considered to

 be as follows:

1) The condition of the survey blocks was found to be béttef than
antiéipated beforehand. The Study Team collected the information
.on the existing pipe condition from the waterworké staff to
sélecﬁ the survey blocks in the area where leakage had occurred
freqﬁently. Actually many leaks'were found out but they were

small guantitatively.

o2) During the sﬁivey period, the study team found accidentally
rathér big leaks in the commercial area, out of the survey block,
It is likely that many big leaks are taking place in areas other

than surveyed blocks,
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11.4.6  Conclusions

In Uboh—Warin,_the leakage loss is largest of the several factors affecting

the unaccounted-for ratio, and. there is much possibility in reducing it

But the efforts to lower not only leakage but each factor of the unaccounted-

-foﬁ ratio are worth making, as described in the following sections,
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11.5 Reduction of Unaccounted-for water
11.5.1 Illegal Connections

The present 81tuat10n of - lllegal connectlon. estimated at 1 % of the_totai
unaccounted-for water, is very satisfactory. The PWA regdlation_whioh_
imposes penalty upon the unlawful consumers and awarding the informers -

seems to be effective.

In fact however, no assurance is given whether all illegal connections have

been uncovered and such connections will not be made anymore in future,

. Desirable approaches will pe promoting public relations to. stimulete the-"
DubllC mlndednees of people agalnst such 1llega11ty and encourage meter

readers and bill collectors to find 111egal connectlons.

11.5.2 Meter Reading Error

Estimating the error made in- readlng water meters is most dlfflcult and it

was counted out of the unaccounted for water eetlmatlon.
However, some ways of preventing and decreasing can bé discussed herein,

It is necessary to make a guideline or manual for 1nstalllng meters in
rightful ways. Ba31c considerations w111 be that the meters are: safe’ from
accidental damage, inundation and suchlike and easy for connectlon, dis-
connection and reading. The existing meters. installed wrongly ehall be

relocated.

Also necessitated is that the ledgers and maps. of recordlng every house
connectlon in the distribution system shall be prepared and flled sa that .

. they are made available to any waterworks OfflClal

As suggested preV1ously in 114 3 rotatlng the allooated areas of’ meter

readers are worth trying.
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11.5.3 '-Meteiing LoSS

- Metering loss, or the loss due to under-registration of meters, in Ubon—

Warin was assumed as 5 % in the ratio.

The figure was established partly on the manufacturers' information and the
observatlon of the manner of water consumptlon, backed up-by the result of

fleld ]oakage test.
The following measures are recommended for reducing the loss:
1) ‘Maintaining Accuracy.

JOverhaul at regular 1ntervals, say © years, hahging parts and
checklng accuracy, is to be pracLlCEG and records of the overhaul

be kept in file.
2): Checking Meter Size

Over- or under-sized meters register inaccurate consumpticn. &
metér.size shall be checked periodically of its suitableness for

consumption especially for large consumers.

11.5.4  Leakage

To prevent future occufrenée of leakage, much consideration is to be given
“in selectihq pipe material aﬁd class, pipeline route and alignment, burying
and jOlnlng methods of new pipelines. When rehabilitation and repalr works

are made on existing plpellnes, unreliable parts of pipeline shall be

thoroughiy replaced, abandoned parts be cut off from living parts

pdmpletely;'

.Gf dlstrlbutlon plpellnes, maps'recordinq exact alignment, depth, location
"of valves, fittings, service connections shall be prepared and filed. 1In-
-Cdse any change is made on ex1stlng conditions, like by road improvement

',.and urban renewal, the maps shall be updated immediately.
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Of every service connection, a ledger and map shal]-be-made'and'filed - In:
them, lengtl, size, material of service pipeQ, location of . 9erv1ce connec~
tion,'stoP-valVe, meter shall be recorded. They are subject to updatlng

when necessary, too.

Availability bf'those'maps aha ledgers is indispensableé for successful

execution of leakage control.

Fig-11,7 shows a case of'leakage'cpntroi ptogram'drawn schematically.

‘PREPARATORY WORKS

Preparatory works are the works to be done in preparatlon of executlon of

the’ leakage control program.

Tralnlng of staff in detectlon and repalr of leakage control is to. be glven

at- all the levels of PWA, ‘Head Offlce, Reglonal Offlce and waterworks.

In Reqxonal Offlce and waterworks organlzatlon, a team a351qned to. leakage_

control is formed by the Lralned staff

The team selects areas for the 1eakage Survey plan, upon con51deratlon of
various factors llke the past occurrence of leakage, consumptlon in the

area, etc.
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[ PREPARATORY WORKS

- training of staff in detectlon and
repalr of leakage

=~ formation of a team a551gned to leakaqP
control program

- selectlon of areas for the 1eakage

;

survey plan

DETECTION/REPAIR As ' - DETECTION/REPATR AS"

A PART OF MAINTENANCE THE LEAKAGE SURVEY PLAN
- foﬁﬁine patrdl ef'pipelines - flow measurement pridr
- informatlon by the publlc : ' to detection/repalr

- repalr - s detectlon by equlpment

- and repair
-~ flow measurement for

evaluation

|

[LEAKAGE CONTROL PROGRAM |

- improvemént of mapping distribution
pipework and service connections
= control of dlstrlbution/service pressure

-.overall evaluation of leakage reductlon works

FIGURE
ll 7

'LEAKAGE'COSTROL PROGRAM

_JAFAN I.NTERNATIONAL COOPERATION AGENCY
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PETECTION/REPAIR AS A PART OF MAINTENANCE

Patrol of pipelines to detect leakage, under a plan, is practiced as a

routine work of the maintenance.
Information given by the public of leakage-is:respopdéd with gratitude. .

Leakage detected by the patrol and reported by the public is répaired by

the maintenance staff, as a voutine work also.

DETECTiON/REPAIR AS THE ‘LEAKAGE: SURVEY PLAN

The inflow to the selected axea is measuréd béfore and after the detection
and repair works. The pre measurement is to gain 1nformat10ns of exlstlng
pressure/flow COHdlthﬁS affected by the consumptlon and 1eakage. The

posL*meaSurement is to evaluate the detectlon/repalr works effectlveness._

The leakage survey plan carried out for the Ubon/Warin waterworks is

reported in the attached paper.

LEAKAGE CONTROL PROGRAM

informations of the distribhtibn=pipéwdrk_and service_cohnectionsﬂgained in
the leakage survey plan%simplementation shall be used for upddting the

existing maps and ledgers,

The result of the léakagé survey plan is to be used for controlling the
pressure in the surveyed area, as overpressurlzatlon is founﬁ to atfect

adversely on leakage somelimes,

Overall evaluation of leakage reductlcm works shall be made um:ler the
COOIdlnathﬂ of engineers, administrative and. flnan01al managers. 'The
effectlveness of implementation of the leakage control program shall be
studied from the angles like cost performance, worklng condxtlons of per—

sonnel, organization re- structurlng as well as technlcal 1mprovement.
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The leakage control program shall be executed at reqular intervals.
'_Bécause the leakage ratio of Ubon-Warin estimated at 39 % presently shall

“be lowered to realize the planned unaccounted for ratio in 2010, 20 %,
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1. intreduction

_The field leakage survey in Ubon Warln was carrled ouk from June 30 to
July 11 1n 1986, and covered 2.3 % of the dlstrlbutlon plpes of whole
length of the network as shown in qu—ll.B. The fleld leakage survey aimed'

the following goals.

1) to identify the preparatory works nece551tated for effectlve

execution of ‘a leakage abatement program 1n future

C2) to transfer practlcal know hows of handllng the 1nstruments used
foxr 1eakage gsurvey and to 1ntroduce the methodology of leakage

survey to the counierparts
'3) to study major causes of leakage

4) to recommend a leakage abatement program prepared based on all :

flndlﬂgs of the leakage survey

2. Method of Leakage Survey

in thls 1eakaqe survey, a certaln area was 1solated from the rest of o
dlStrlbutlon areas by closlng aoproprlate valves,_and tnen measurement of
the 1nflow to Lhe area was made for 24 hours contlnuously and sound det ec—
_tlon of 1eakage within the area was: carrled aut at’ mldnlght when the -
background noise was lowest. The advantage of'za'hourS’ measuremeat was
that it could study about the minimum flow at denlght as well as the flow

‘pattern. in the ‘area,

A flow meter of - the portable ultra-sonic type, made by Tokyo Ke1k1 in
Japan, was 1nstalled on an: inflow plpe to the area, a closed system w1thout~

connectlon to other dlstrlbutlon areas. '

Two ways of the midnight measurement were carried out. One was named the

direct measurement and another the indirect measurement.
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The direct mcasuremcnt was measuring the 1nf10w, after all consumers’ taps

were ensured to have been closed. The reading - 1ndlcated tne leakage loss

presunably.

The indirect measurement was measuring the inflow withélt any assurance of
the consumers! tap condition. The reading can be approximate to the

leakage loss, as the consumption at'mianight would be small negligibly.

To train the PWA counterparts on. the methodolOQY and technology described
above, two areas, named "Big Block" and "Small Biock" because of their
51ze, were selected as the pllot area of survey. The 61rect measurement

was made on the $mall Block and the indirect measuremént on the Blg Block;

In selecting the survey area {(block}, the foileming matters'were.cenei¥

dered:

(1} he survey block is not a newly developed one.

(2) leakage in ‘the block seemsd Lo be highly: probable, accordlnq to
the waterworks' experience - _ ' '

(3) pipeiines in the block are partly or wholly made of the so-called
Class 15 Asbestos Cement Pipe manufactured-years ago for low
pressure serv1ce _

{4) service pressure in the block is relatlvely hlgh

{9 the block is entlrely of re51dentlal use and does not confaln any
consumers like factorles; hotels, hospltals and_fa0111t1es which
use water for 24 hours contlnuously

(6) the inflow pipe is conveniently condltloned for 1nsta11atlon of

the flow meter

Details of the eteps taken in the leakage $urvey'is shown in Figs-11.9 and

11,10 schematically.

To ask the consumers' cooperation for closing their.tape}dutihg-the mid-
night éurvey,‘from 1:00 to 4:00 a.n. on The apﬁqintea date,1announcement
was made by distributing handbills to every consumer in the area, prior to
"Measurement Procedure” shown in Fig-11.10 fer_ﬁhe sﬁrVey of the'Smell

Block.
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3. “Activities of Leakage Survey Team

Six'ooenterparts'from'the PWa Head Qﬁarters, Ubon Regional Office and Ubon-
Waxin Waterworks worked willingly with the Study Team., The activities of

_ the Study Team and the counterparts are sunmarized below.

3,1 Big.Block- Survey

The area, 'b'f which the total .length of distribution pipes is 2.0 km and the |
umber of house connectlons 246, was - selected as a Big Block. Materials of

_the dlstrlbutlon plpes in the survey block were of ACE Class 15 (0 76 km).

ACP. Class 20 “)84 km)and aP H)4 km) . The SP pipe was not shown on the
ex1st1ng maps. It was found durnng the confirmation work of the block

_ 1solat10n.; Most of the service plpes were of SP and PVC plpes are used for

some connectlons.

Regardlnq the Blg Block, the Stﬁdy Team:intended-to select an-area ‘which
'covered at least 500 house connectlons but after site 1nvest1gatlon,_1t was
: found that necessarv valves for block Jsolatlon were misging under pave—.
Zment, or 1noperatab1e because of detericoration even when located with a _
__metal locator. Lventually, the reguirement of ‘connection number was found

unrealistic.

rThe Study “Team selected the 246 oonnectlons area as a Blg Block, The
fplan of the qu Block is shown in qurllll A plt was excavated to .
'ﬁlnstall ‘the flow meter on the 1nflow pipe (aCP, é’OO) to the survey block,
.Eand a pressure recorder was installed on a consumer! 8 faucet There were
four fire hydrants in the block, but all of them c¢ould not be used fox the

'pressure recorder 1nstal]atlon, because they were’ found leaking when

) operated.

:24 hours measurement of ‘the flow and:pressure was carried out from July 8
Qto July 9, 1986. Durlng the 24 hours“neasurement, locatlng leaking spots
cwas trled by detectlng sound wrth stethoscoplc bars and sound detectors.
iSeveral spots of leakage, 1nv1slble but detectable by sound, were located
t':and conflrmed of 1eakage on the next day, after dlgglng the ground. The.

. leakages were repalred 1mmed1ately by the service section of the water-—

works,
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3.2 Small Block Survey

The area, of which the length of distribution pipes is 0.7 km and the

number of house_cohhections, was'seleptéd as a Small Block. Material of

. distribution pipe is ACP (Class 15), the plan of the Small biock is shown
on Fig=11.12.

" Regarding selection of a Small Block, in cases of the similar leakage

 surveys qarried out -in Pattaya,'Suphanburi and Chiangmai a section of the
Big Block was selected as a Sﬁall Block, but in Ubon a Small Elock was

: selected out’ of the Big Block. . | | |

A pit was excavated to install the flow meter on the.inflow pipe (ACP,
_élSO) to the survey block and a pressure recorder was set on a fire hydfant'

as shown in Fig-11.12.

24 hours' measurement of the flow and pressure was carried out on July 9

‘to July 10, 1986.

Concurrently with the measurement, sound detection of leakage on the

distributioén pipes was made, using stethoscopic bars and sound detectors,

To see whether the consumers' taps were closed as requested by PWA, every
.éervicefpipe was sound-detected at midnight. Where the result was positive
in a few cases, the service pipe were inspected the next day and faulty

taps were found to be the cause,
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3.3 Technoldgy Transfer of Leakage Sdrvey ta the Counterparts

- Two Counterparts of the 0 & M Depdrtment of PWA Head Quarters, two counter-
parts of the Ubon Regional Office and two counterparts of Ubon-Warin Water-

works were assigned to work closely with the Study Team, throughout the

_survey period.

-One of ‘the objectlves of this 1eakaqe survey was to transfer. the know-hows
of handllng instruments, as well as the methodology of leakage survey to
the_counterparts, 80 that they would be able to prepare a similar program

in future.

Ubon Régidnal'Office and Ubon-Warin Watéfﬁorks were found in poésession of maid
ihstrumehts'used Widély in leakaQe survey, as listed in Table-11.5. They .
‘were the same ones the Study Team 1ntended to demonstrate and [ortunately
-some of the counterparts had used Lhem before. So the ‘demonstration and
1nstructlon of handling the instruments were smoothly understood by the

counterparts.

'Though”the_instruhénts were familijar, practical lessons of using them in
 the field survey had not been given by experienced leakage survéy experts
befdre, it seemed. .Skillfdl use of the instruments is essential in bearing
.effective results, especiaily with leak sound detectqré and stethoscopic

- bars, as many kinds of sound, resembling leakage sound, distutb right -

judgment. .

In this survey, hbweVer,_an expérienced leakage expert of the Study Team
could givé praétiéél know;hows to be used in searching for and locating

leakage spots to the counterparts, through the field work.

The uitrdsonic flow meter used in this survey:was promised for donation to
PWA aftér the Complétdon of ‘the study and familiarization with the metet
was thouqht'td be:impdftant._ Practical method of installation and opera-
tidn3was demonstrated in detéiis by the Study Team. The counterparts tried

hard in leaning. them with positive willingness.

lIn'éddition-to the practical know—hbws of field survey, the methods of
-.pianning like selecting a survey area in the distribution network were

.1éarned'by'the counterparts.
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411 of the counterparts, whlle galnlng practlcal experlence, bELame aware

of ex1sL1nq problems of ob tacles to be tacked by themselves.

blems discussed dur1ng the survoy by the Study Team and counterpartq are

raised and summarized in Chapter 5.

Table-11.5  INVENTORY OF THE INSTRUMENTS FOR LEAKAGE SURVEY

Ubon Regional Office

Water Leak Detector (Fu31 WL-200)

Electric Sound Detector (Fujl FSB- 4L)

Metal Locator (Fujl F- 80) _ :

Iron Pipe & Live Cable Locator (FUJl PL- 801)
Non Metallic Plpe Locator (Fujl PL-130)

Water Pressure Recorder-(Fu;; DW74892}

Ubon Warin Waterworks

Water Leak Detector (Fuji WL 200)
Electrlc Sound Datector (Fujl FOB- 4L)

Metal Locator (Fujl F- 80)

Iron Pipe & l.ive Céble Locator {Fuji'PL—BOl)’"

(=S¥ ) 4]

R

P

Those pro— .

sets

sets

sets

sets

‘set

‘sets

set

"S.et'

set

'set; :
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4. 'SurVey.ReSult
4.1 Big"Bloek Survey
4;1.1: Flow and Water:Pressure
'24}hours?”flow and pressure patterns measured in the Big Block are shown on
Fig=11.13, . The minimum flow was 0.8 cu m/hr and the maximum flow 22.5 cu
_m/hr. ‘The mlnlmum pressure observed was 1.3 kg/sq cm in early moznlng and
,_the a3 d mim pressure 2. 4 kq/sq i durlng day time.
Three distribution pumps : (nominal capacity 400, 400, 200 cu m/hr respec;

'thely) are ordlnarlly operated during day time and one pump (200 cu m/hr) is

“operdted durlng mldnlqht The reason why the pressure during mldnlght 1s-

”f'relatlvely lower than the one dur1ng daytime is due to the shift operation |

of these three pumps.

'The 24 hours' flou ‘into the Big Block was 528 cu m/day, when 1ntegrated

-mathematlcally.

- 4.1.2°  Leakage Detected-

Nlne leaklng spots were found in the Blg Block survey. Two underground
leakages were deLected by sound during the night and conflrmed by’ dlaglng
‘the next day._ Some of the seven leaks on exposed plDES were sound detected

11n1t1a11y and tracked out while the others were deteﬂted visually.

-Durlng the measurement of flow at mldnlght, the flow showed apparently
: mall valueu, suggestlng no big leakage. Actually, the blggest leakage

: whlch was sound detected, then repaired on the next day was estimated to be

. aboutA0.3 cu m/hr.
' The cause'offleakage_were considered to be as follows:
~a)  Corrosion of Pipes

The produced water, uncontrolled of its low pH, may be a cause of

corrosion. Heavy corrosion was recognlzed on the exposed pipes laid
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across/along sewer ditches and close to consumer meters,

b) Poor Workmanship of Service Pipe Laying

The buried depth is too shallow, indicating that PWA standards are not
pbserved_strictly. In backfilling rough-edged crushed stones and

'.bricks, damaging to. the pipes, are often used seemingly.

¢) Poor Workmanship of Joint

Vigible leakage is seen often on the joints of service pipes. Poor

workmanship is suspected of causing it.

4.1.3 Leakage Ratio Estimation

Leakdée ratio in the surveyed area was calculated, although it was not the

sole purpose of this leakage survey.

The minimum flow at midnight was modified upon consideration of the differ-
-ence éf;pféssure, at midnight and average in the daytime, and it was
aésighated as the leakage loss. The'leakaqé ratio was 8.4 %. Under the
.-average pfessure, the leakage Qer unit pipe length per day was calculated

‘as 9.2 cu m/km/day.
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4.2 Small Block Suxvey .
4.2..1 Flow and Water Pressure

24 hourb Flow and pres:»ure patterns measured in the Small B] ock are. shown
“in Fig-1l.13.  The minimum £ low and ‘the A imum flow wexe 0. 4 cu m/hr and
12.2 cu m/hx, reqpec’rlve] yo_ The mmlmum pressure was observed at 0% kg/sq
cm around mldnlght and the maximum pressure was observed at 2.0 kg/sq cm '
pressure around 3 p.n. The pressure fluctuatlon was du_e to‘the pump :

operation described in 4.1.1.

The 24 hours!' flow into the Small Block was 121. cu m/day, when integrated

mathematically.

4.2,2 Leakage Detected

Five leaklng spots were found in the Small Block survey. . Two uﬁder’ground
leakages were detccted by sound durlng the night:and conflrmed by dlgglnq-

the next day. Three leakages on exposed pipes Were tracked out

The wain cause of the leakage was found to be pipe corrosion. -

' 4,2.3  Leakage Ratio Estimation

The minimum flow was modified upon c‘:o_ﬁs'ideratioh' of the difference of

pressure, at midﬁig_ht ‘and average in the daytiiﬁé, .a'nd'.'it'v_.vas éeé’igna{:ed':as
the 1eakage loss. The leakagé"ra’tio"'was 9.2 %. Unde.f ‘the average day’timéi
pressure, ‘the leakage per unit pipe length per day was calculated as 15.8 .

cu m/km/day.
4.3 Summary of Survey Results

The results of both Big Block Survey and Small Block Survey are summarized

~in Table-1l.6.
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Table-11.6 'SUMMARY‘OF SURVEY_RESULTS.IN UBON

e e o e e e e R e g T T L A Sk L L i, s e L L A ol Rkt v e it Ak R A A o ot Lt e i S i a8 —— -—n—...._...i__.u-...._._._......_,..___“_“

(ITEM.OF RESULTS UNTT BIG BLOCK SMALL BLOCK
A LENGTH OF DISTRIBUTION PIPE  ~  (kmd = 20 o7
B NUMBER OF HOUSE CONNECTION (numberd ~ . - 246.0  ° 109.0
.- MAXIMUM FLOW | Ceu mhe) 2205 12. 2
D MINIMUM FLOV . |  Geu wehe) 0.8 0. 4
E  AVERAGE FLOW ~ ° . (ew'm/hp) e 5.0
F ACCUMULATED FLOW . .Ceu msday) - 218.0 121. 0
G MAXIMUM PRESSURE & - (kg/sq omd 2.4 2.0
H MINIMUM PRESSURE . (ke/sq em 1.3 0.5
1 AVERAGE PRESSURE - Ckg/sa cm 2.0 1.2
I PRESSURE WHEN THE MINIMUM | |
'FLOW WAS OBSERVED | (kg/sq'cm) 2.2 0.9
K  AVERAGE WATER FLOW PER PIPE Geu w/he/km) 4.6 7.1
LENGTH PER HOUR. o | - .
® KK K K ASUMING MiNIMUm'FLOw = LEAKAGE % % % % %
L - MODIFIED LEAKAGE BY AVERAGE  Ccum/hr) 0.8 . 0.5
PRESSURE | . | o |
M - LEAKAGE AMOUNT PER DAY  Ceu miday) - 18.3 11.1
N  ESTIMATED LEAKAGE RATIO ¢’ IR s4 92
O LEAKAGE PER PIPE LENGTH (ou m/day/kmd 9.2 15.8
P LEAKAGE PER HOUSE CONNECTION (ecu m/day/con.d 0.1 6.1
NOTE : F = E x 24 | |
K=E /A o
L =D x SQRCI / I
M= L 'x 24
N=(/F x 100
0=M/ A
P=M/B
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Finding and Conclusion

Major findings of the suruey are described as follows:.

The ex1st1ng draw1ngs are not prepared satisfactorily. Some of new

,plpes and old valves are not shown, It is recommended to prepare

complete drawings not only for leakage survey but also routine

maintenance and future expansion plan.

Approximately 100 valves on the distribution pipes were recently
replaced by the aid’ of the World Bank. But, even some of them'in the

draw1nqs are undetectable, probably because of road construction work’

made later.

Some fire hydrants were found not-operable because of deterioration of

tbe Values;

Visible leaks on exposed service pipes wers particularly noticed,

where they were laid along sewer flumes.

Of tbe fourteen {14) leak spots found in the Big and Small Block

Surveys, the causes are supposed to be as follows:

Cause . . Case
Corrosioh ' _ - 10
Loose or inappropriate joints 2
Malfunction of consumer's faucet . 1

- Deteriorated valve of service connection 1

The'Study‘Téam fOund'accidentally two-rather big leaks in_the'com—

merc1a1 area, out of. the survey blocks. ~One appeared on thé road

usurface, gushlng through broken pavement from the underground. The

other leak was found flowing into the bottom of a storm sewer pit.

The waterworks staff explalned that these leakages had not been

',repalred because they were 1nacceu51b1e.

In Tabie—11.6, Item K de51gnates the average water flow per hour per
unit pipe'length. When the value is larger, the probability of occur-

rence of leakage is considered to be higher.
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For the Big'and Small Blocks, the values were 4.6 and 7.1 respect-
ively, ' . '
Angther indicator is the number of Cohnections_per unit pipe 1eng£ht
calculated by dividing Item B by Item A in the'table ana”expresséd_{n_
the unit of number/km. Again, the larger value suggests the higher
probability. ) .

For the Big and small Blocks, the values were 123 andILSB respectively;

Collectlng such data of various waterwarks will be helpful in studylng

.leakage problems comparatlvely and in maklng a guldellne in future.

The leak volunme Lalculated by the follow1ng formula is 1nd1cat1ve of a

plpellne's leakage condltlon'
- 1/2
0 =14g, / L) x (B, / P)

where, Q = Leak volume per hour per unit pipe length,. (cu

m/hr/km)
' Qm;.Measured.minimum flee=per.h0uf,;(cu ﬁ/hr)
'L : Distribution pipe lenqth in_?he_surveyed;aiee{ (#e)..-'
P étahderd water preesure,;(z kg/eq em)_-

P : Waler pressure when the minimum flow. is recorded,

(kg/sq cm)

After Qq and P are measured, Q is calculated with'the'gieen'L and Pé;

Q values were 0,4 and(385 respectnvely for the Blg and Small Blockq.

In case of the waterworks in Japan, the value from 0 5 to 1.2 ls seen

~often and considered as acceptable.
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.‘There_is-teéhhicdl and echomicai limits in reducing leakage.. Setting
'up‘its owr indicator as'caiculated above is realistic for each water-
Qbfké%_upon'Cohsideratidn of existing managément, technical level of
detéctibn énd répair'pfuleakage, staff's évaiiability and capabilitf,
bénefit of 1eakaqé_red¢ctiom for conservation or dévelopment of water

.sources, future expansion plan, etec.
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'.12.1_  Introduetion

The raison d'etre of the water supply scrvice is supplying clean and low-
prlce water in abundance to consumers, in order teo improve the public
hyglene and promote the living environments, Operation and maintenance of

“the water supply:system aim to reallze the reason of the existence.

The water supply service shall manage a public enterprlse, by utilizing
. wakter sources, a natural cand- natlonal resource, and supplylnq potable water
to the general publlc. The servlce, therefore, has respon,lblllty for:

utlllzlng the resource effectlvely and managing the enterprise soundly.

As for to the service, the people shall pay attention te maintaining clean-
ness of the water sources and normality of water supply facilities as well

- as supportlng the waterworks management.

Looklng as above, cooperatlon of the supply service and congumers is essen-

tlal.

12.2 . Software and Hardware of Water Supply Service

_The'watér_sqpply_sefvice Shali'be.looked into of the two sides, software
~and hardware. The'software is institutional matters such as laws, ‘acts and
'regulatlonQ, while the hardware is physlcal matters like facilities and

equipments,

f_For-the:imbrovement of operation and maintenance, good establishment of the

software and hardware is essential,

12.3 . Laws

In order to develop the watcr supply serv1ce in a country, the following

slaws, among othero, shall be 1eglstrated and enforced:

For protecfion and conservation of water sources to he used by the service,
1laws of Water Pollution Control, Groundwater Control and Natural Environ-

ment Protection are needed.
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Corresponding with advancement of a country, systematic and organized
‘development of water resources becomes essential. For it, Water Resources

Development Law will be effective.

To ésfabliéh the position of water supply service, Water Supply: Service Law

is to be legistrated.

To secure employment of competént personnel for the service, a_léw concern-—
ing Status of Public Servants will have to established in. coordination with

Labor Law.

In Criminal Law stipulation of the crimes of damaging waterworks'
facilities, pollution or poisoning water source and stealing water is

‘necessary.

In some countries, illegaiityICOnceInihQ the service can_bé cgrfecteﬁ only
.by'meanS'of_judicialiaction.' On the paft_of the Sexvice, it is too compli-
cated and troubleéomé.' Instead; the service shall be authorized to take
administrative actions 1ike-c6mpﬂlsory iﬂvestigation and penaiization. |
betails of suéh actions empowered to the service shall be determined and

legalized,

Legally and admlnlstratlvely and on hoth the natlonal and local levels, the
water supply service shall be goordinated to other publlc services such as
city plannlng, road maintenance and ‘housing. -Legal and. admlnlstratlve

adjustment between the water supply and other services is needed.

12.4 Hardware-oriented Software

Industrial Standards ruling the materlals and products used w1de1y and
commonly shall be establlshed The water supply service wlll beneflt by

it, as they are used also by the service.

Waterworks Standards applicable to materlals and products used by ‘the water

supply service are to be prepared
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De51gn Criteria shall be revised.and updaLed periodically, not only by the
staff asg slgned to the. deblgn department/sectlon but. also part101pated by
the staff to the departments/gectlons of procurement, planning and const-

ruetlon,'as well as operation and malntenance.

Regarding ﬁhefabove mentioned Industrial °tandards, Waterworks Standards
and Design Criteria, racademic fields® people are to be asked to give advice

and prlvate sectors' involvement, by manufacturers, suppllers and contrac—

tors, are to be welcomed,

12.5 Organization

A water supply system consists, by the widely accepted concepts, raw water
intake and traﬁsmission, treatment, distribution and service, following the

flow of water,

Usnally the waterworks orgahization is formea after the above division:-
Upon the local condltlons, two or three divisions can be merged to one, for
instance, a ‘system’ u31ng well water may have a lelSlOD managlng
1ntake/tr§nsm1SSlon/dlstrlbutlon or another system, small sized, will have

a division handling distribution/service.

In a 1arge c1ty where 1t is leLded into a number of reasonably sized
dlstrlcts, the water supply service may have the dlstrlct OfflCe. For such
a setup, the district offlce deals with meter- readlng and tariff-collec-

ting, as well as taklng technical care of service facilities.

In whatever way a waterworks is organized, a few essential matters are to

be considered.

'12.5.1"  Personnel Management

jAssigning the right persons to the right positioris is most essential for

any organization.

In every aSpects af personnel management, falrness is to be regarded In

recruitment, promotlon and reshuffle, selection based on the qualification



Alz - 4

and:pa t performance of capability and personallty shall be made on compem:

t1t1ve basis., Favoritism and nepotlsm shall be aV01ded by any means.

Aside from the responsible department/division for the matters of
personnel, d committee making selection or deeieion_or:recruitment,

promotion and reshuffle is to be formed in the organization.

In operation and malntenance of a ‘water supply system, the knOWledge e
learned by experience 1s as- valuable as the theoretlcal technology learned
in school, Therefore,_experlenced techn1C1ans shall be given a. falr share
of opportun1t1ee of being promoted to certaln levels. When thlS'klnd of~
pramotion is reallzed oftéen, it will help actlvate young asplrlng techhi-

c1ans and even skilled labors.

This’ promotlon system will also influence favorably the success’ of tralnlng

of personnel

-12.5.2 Training

.Training_courses for_all levels'and:different'fiélds of occupation are to
be planned and carried ont. Part1c1patlon 1n the tralnlng course fol lowed
by accumulation of experlence on the job shall be regarded falrly as. a
qualification. The quallfled persons shall be encouraged to attend to

hlqher level of the training course.

To evaluate and 1mprove the effectlvenese of a tralnlng course, maklng
examlnatlon ‘of the parthlpants shall be practlced Each one's achlevement
will be used for awardlng a license or quallflcatlon which. can be-referred

to in the occasions of promotion or a551gnment of a new promlslng_p051t10n.

In low level training courses, the instructors are.to be-appointed'frOm'not 
only hlgh officials but also persons who ‘have been promoted from lower rank

on the merit as suggested above.
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12.5.3 - Internal Coordination

In any organization, internal coordination. is essential in functioning the

: whole'effieiently'and smoothly.

The flrst p01nt to be stressed is reporting-back or feedlng -back of infor-
_matlon. In a treatment plant for instance, optlmum dosage is determined by
the 1aborat0ry and reported-to the plant manager. The results of actual
applicetion of the dosage shall be sent back to the laboratory with .
eomments by:the operator, so that, the laboratory is to be learn the.
difference of mechanical and hydraulic conditions between jar testing and

plant pe;formance.

Regarding the whole system, internal feed-back betweethhé”divisidns of
~intake/transmission, treatment, distribution and service is to be
"routinized. '

The second point is, so to speak, horizontal coordination as -shown below.

Plant Manager

Laboratory €= —3 Operation

tFrom the rule of organiéation, the plant manager.is the'cooréinator. Wﬁen
dltferent or COnfllctlng information is reported to him from below, he has
5t0 ad]ust, harmonlze and decide. Hlowever on the daily routine matters,
'dlfference can be settled between the interested partleq by themselves,

partly Coﬁtradicting the rule of organizational functioning.

In the" operatlon and malntenance of treatment plant and whole eupply
: System, such horizomtal ‘coordination or exchange of information is speedy

- and efficient, and it accords with the first point mentioned before.

.;As'éhoﬁn above, the way ‘of thinking will make three channels of two-way
communlcatlon 1n the picture. Generally speaking, multi- channel, vertical

and - horlzontal two— way communication is to be activated.
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12.5.4 Recording and Record Processing

The procedures of recordlnq dnd rtcord process;ng snall be ruled wlthln an’

organlzatlon.

- Operation ‘and maintenance records, for each'of inﬁake/transmiseiOn,‘treat*
nent, dlstrlbutlon and serv1ce, are to be. made in sp901f1ed formats. -

regarding the dally routine” works.
 Formats .of reporting accidental matters are to be prepered_also.

Record processing means creatlng hlgher level 1nformat10n by coordlnatlng
and 1ntegrat1ng the collected records. In the. beglnnlng, the methodologles
'shall be agreed by the part1c1pants from- dlffexent departments/d1v151ons

'and the aims- of using the hlgher level 1nformat10n shall be clarified.

12.5.5 Checklists for Preventive Maintenance

Preventive maintenance is most essential. 'Seﬁsing and correcting abnor-
mality of fa0111t1es and eqULPments, at earlier. stages, will certalnly end

in sav1ng substantial cost of malntenance.

It shall be percelved and tried into. everyday's works, by all staff from
the top to the botton. Especially the eenlor and mlddle level personnel

are expected to contrlbute, as they are expcrlenced and knowledgeable..

Formats of checkllsts on the fa011lt1es, equlpments and machlnerles which

need perlodlcal checklng are to be prepared.
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12.6 Hardwares for Operation and Maintenance

Hardwares needed in the operation and maintenance are outlined.

12.6.1  Manuals
Mnnuals covering the-following subjects, among othé;s, are needed*®

.~ pipeline
- wvalve and valve operation
- pumps and.appurtenance.
-~ - water treétment'machinery
- ?fchemioalisystem and operation
- filter operation
-~ clear water resefvoir operation
-~ leakage .survey and repair

© ~.consumers’ meter

12.6.2 . Maps, Drawings and Ledgers

Maps of plpellnes 1nclud1ng the 1ocat10n of valves, air valves, dréin
-valves, hydrants and . others, are to be kept, in sufficient number and good
.'order angd, when any modlfxcatlon works are made on the plpellnes,_the naps
-shall be revised 1mmed1ately. The locatlon of aux111ar1es is often found
-lost when looked for and,detalled maps Show1ng the location, relative to
permanEnt structures, are to be attached. The approx1mate ‘depth of pipes
' nd aux111ar1es is to be filled in these maps preferably, when opportuni—

: tIES of flndlng them occur.

Drawings of. the major facilities are also to be revised when modification

is made on them.

in pr1n01ple, materlals and davices, design'and installation works of
:prlvate'plumblng uystems shall be, all of them, under the control. of ‘the

waterworké auﬁhorlty, For_each plumbing system, a ledger shall kept. in

Cfile.
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The documents dre to be made in duplicate or triplicate,'depending 6n the
imgportance of them, and to be kept in file in the waterworks, reglonal

Ofilce aﬁd head office.

12.6.3 Vehicles

Considering the work volume and number of personnel engaged in various
tasks of operation and maintenance, vehicles like bicycles, motorbikes,

vans, trucks and sedans are to be allocated for the use of waterworks. .

Mobility is a key matter in operation and maintenance works,

12.6.4 Communication system

Communication system between the'ﬁeterwbrks offiee, treatment plant, -
pumping station, operatlon/malntenance chief's -office and the fleld staff
team is to be made 1mned1ately when need arises. Publlc telephone system
shall pe fully utilized for the communication and a: radlo system between a

mobile station and fixed station will be effective.

For a large plant or whefe offices are set apart'in a large site, an in-
plant telephone syetem-is to be installéed, because frequent exchangezof

information is preferable, as mentioned in 12.5.3 previously. *

Assumlng various cases of emergency, communlcatlon plan shall be prepared

well beforehand.

12.6.5 Meters and Meter Management System

a service meter is said to become ineccﬁrate'after,about:6'years ofe
service. It will mean that.16 % of exiétiﬁé meters is to be reﬁlabéd by
new or renewed ones. If additional requifement for ﬁéﬁ customers is
‘counted, about 20 % of the presently 1nstalled number shall be kept ready

for use in the warehouse,

A meter management system is to be estabiiehed, as well'es the Stockpiiing
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- of meters. As: the hardware parts of the system, warehouse, repair shop and

.meter-testing shop will be. needed.

12.6.6  Simple Monitoring system

A simple monitoring system, by a number of testing devices and with the

help of the waterworks personnel and citizens, is to be formed.

The devices are portable pressure gauges, residual chlorine testers and
hand-made turbidity meters consisting of pre-made test tubes of standard

turbidity.

The portable pressure gauge is a model which is inserted to the household

tap; pushed and held by hand for measuring pressure.

The'residual chlorine tester is the widely used kit, containing chemical,

“small test tube and rotating disc of color comparison.

" The turbldlty meter con51sts of a few test tubes To each of them, -a set
. of  standard turbidity, for example, 1,2,4,8 and 16 ppm, is preparéd by
laboratory, contained and sealed. A-sample.of unknown turbidity is

compared with them for rough estimation of turbidity.

3Select1ng the participants of the monltorlng system sﬁall be made on the
1ocat10n of thELI houses, points of collectlng 1nformat1ve data, and'dapa?
blllty in handllng the testers. The partlclpants will be the laboratory .
workers of knowledge and experlence, englneers of the waterworks, citizens
Hsuch_as_échool teachers of chemistry and eng;neerlng, and well learned

-pefsdns working in the fields of science and engineering.

The: participants are to test water of their taps on the pre-fixed timing
;périodiéally;' The collected data showing various spots' water quality and
'pﬁeséure'are'to be plotted on the map, to overview the service area's

.condition,

The-kind'df'citizens partici?ation.will help promoting the public rela-

- tions.
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12,7 Public Relation

In the foregoing sections, the issues related to improve operation and -
‘maintenance of the waterworks have been discussed, mostly from the stand-

points of water supply service,
Sofie of the issues cannot be achieved without the support and cooperation
of the pubic.
12.7.1- Leédal and Administrative Issues
In 12.3 the following laws were named and expléined.of the necessity:
~ Water Pollution Control
~ Groundwater Control

- Natural Environment Protection

=~ Water Resources Development

Water Supply Service

Also discussed in 12.3 was that the water supply service shall be_empowérea'
admlnlstratlvely to make compulsory 1nvest1gat10n and penalizing actlons

against 1llegallty conoernlng the water source and supply service. -

Regarding the above, strong support of the public is necessary.

12.7.2 Public Enlightenment

The water supply.service shall be positive'in enlightening the public on
the necessity of clean water, taking opportunltles of 1nv01v1ng in school

education, civilian and women groups' activities.

As a form of excursion, the prlmary and secondary qchool chlldren can- v151tf_
the water intake and treatmenit plant to learn about water supply serV1ce. "
For higher educatlonal 1nst1tutlons, sendlng the waterworks staff to glve
lectures on the subject llke waterworks englneerlng, water po}lutlon '

control and others will pe Ffruitful.
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On the occasions of festival and recreational events, the waterworks shall

ltake adyantage of them for campaigning its cause and activities.

._12;L3 Personnel in the Front

The meter readers, tariff collectors, serV1ce system repairmen and recep-

tlonlsts 1n the office make direct contacts with the customers,

They shall be nice and kind so that customers can speak éut opinion on'ﬁhé
“supply sérvice.freely Some of the customers viewpoints will be helpful
for Jmprovement of the serv1ce and these well-intended people shall be

‘asked for more help in Iuture.

lee awardlng the informers of lllegal connectlon, award;nq the people =
detectlng leakage on the publlc plpellne is worth studying, as it will save
the works of’ operatlon and malntenance staff. The same can be applied to

the case of flndlng faulty mPters.

The customers are to be taught of making simple repairs by themselves. Tt

will also save iﬁefficient.input of manpower on the part of waterwvorks.

In case of accidents needing major repair works, the damages inflicted on
. the private property shall be immediately compensated, Delayed action on
sﬁch matters will damage the public relation as well as the waterworks

image.-

- 12.7.4 Advance HNotice

B Tﬁe date of the meter readers' and tariff collectors' visit to the con-
'sumers'éhall'be noticed in.advance. Or, more preferably, a certain date is

fixed on each specific section of the service area.

'-Advance HOthGS are also needed in the case of plpellne works which cause
.fallure or shortfall of supply to consumers. . The purpose, date, time and

duration of the works and foreseeable inconvenience shall be informed.
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I. . INTRORUCTION

In response to the request of the Government of Thailand,
the Government of Japan deéided_to implemsat a Haster‘?lén
and a Feasibility Study on Provincial HaterISupply'Prdjects
(Chiangmai, Ubon«Ratchathani, SUphanburi and Pattéya) in
Thailand fhereinaftef referred to as "the Study") within the
general‘framework'of technical ceoperation between'Japén and
Thailand, which is set forth in the Agreement on Technical
Cooperatlon between the Government of Japan and the

Government of Thalland, signed on November, 1981.

Accordingly, the Japan International Codperation Agency
(hereinafter referred to as “JICA“), the official agency
responsible for the implementation of the technical

cooperation programme of the Government of Japan, will

undertake the study, in accordance with the relevant laws -

SN

and regulations in force in Japan and in close cooperation
with the authorities of Théiland;. The ProJincial.HatErwofks
Authofity (hereinafter referred :olas'“PWAW} shall act as
counter agency to -the Japanese Study Team and also as a
coordinating body in relation with ‘other relevant
organlzatlcns for the smooth lmplementatlon of the study.
The present document sets forth the Scope of Work for the

study.

II. OBJECTIVE OF THE STUDY

The objective of the'study is to prepare a Master Plan

(long term kasic plan) for the Provincial water sdpply

projects in Chiangmai Municipality andrits:Surrouﬁding
Communities Sansai, San- Kamphaeng, Saraphl and. Hang Dong,'
Ubon-Ratchathani Mun1c1pa11ty, Warln Chamrap Mun1c1pa11ty
Suphanburi, and Pattaya up to the next 20 years (2006)

and to carry out a feasibility study {short term development
plan} for a project selected from the result.pf-the-ﬁaster Elan

Lo

study.
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IITI. OUTLINE OF THE STUDY

The Study will be composed of field surveys and data
collection in Thailand and of analysis works in both

Thailand and Japan.
The items to be covered by the Study are as follows:
(i) Phase i; Master Plan Study'(Ldng term basic plan)

a. Data collection and analysis

b. Dellneatlon of served areas for planning

c. Pro;ect;on.(est;matlgﬁ of population and
Water demand etc.) '

d. Study of existing water supply system

=_(faciiities, Management, and Organization etc)

e. S5tudy of water sources (based on the
available data)

£.. Planning of appropriate water supply system= 
(Organization Operation:and Management Plan)

q. Rough estlmat;on of cost for constructian,
operqtlon and malntenance3

h. Preparat;on of implementation program

tdentification of the project ‘including

immediate im?rovement and rehabilitation for

the Feasibility Study .

{ii) Phése iI; Feasibility study (Short'tetm

development plan}

a. Delineation of project area

b. Estimation of population to be served

c. Estimation of water demand

d. Study of imﬁrovement of existing facilities

s

e Study of water sSources
f. Layout of facilities
o Study for alternative plans

oy .
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h. Preliminary design (1nc1udlng deslgn N
criterial ' '
'i.'-Study of construction materlals and labour

| fcrce' '
j.,_Estlmat;on of costs of constfuctlon
_ operation and malntenance
K. Preparatlon of. Constructlon method and
,procurement method of materlals and.
equlpments :
LQ Study of Tariff System
m. Estimation of beneflts
n. Ecanomlc Studles and Flﬂ&ﬂClal analy31s-' 
0. Study of organlzat;on, ope:atlon anq
_' ‘management: plan | o
p. "?reparatlcn of 1mplementat10n schedule._3

IV WORK SCHEDULE

The study Wlll be conducted ln accordance w1th the tentatlve

schedule as shown in the Annex I herewlth attached
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REPORTS

. JICA shall prepare and submit the following reports in
‘English to the Government of Thailand.

1)

2)

3)

4}

' InCeption Report

- Coples : 30

. at the beglnnlng of the Field Survey {Master Plan

Study)

Progress Report

&l“ Coples .30 _ :
. at the end of Field Survey (fEASlblllty study)

Z'Iﬁterim-Repqrt.

-u'Coples .30 each

,_wlthln 3 months from the beglnnlng of the Master Plan
'Study . _ . S

. within 7 months from- the beglnnlng of the F9351b11lty_
study '

D;aft'?inal-Report

- Copies = - .30 L
. within 10 months from the beginning of the

feasibility study

Final Report with summaries

- Coples | . 50  each

wlthln 16 months from the beginning of the Master

Plan ‘study . |
within 13 months from the beginning of the

-

Feasxblllty_stucy

The PWA shall Smelt her comments to JICA wlth;n one month

after the recelpt of Draft Flnal Report.

.
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UNDERTAKING OF THE GOVERNMENT - OF THE KINGDOM OF -

THAILAND

S ]

In accordance'wiﬁh tﬁe'ﬁgreemehf'on Teéhnicél'
Cooperatlon between the Government of Japan and the
‘Government of the Klngdom of Thazland dated November 5,
1981, the Government of the Klngdom of Thalland shall

accord benefits to the Japanese study team as follows:u:q

(1) to permit the members of the Japanese study team
" to enter, leave and so;ourn in Tha;land for the
duration of their a351gnment therein and €xempt.
them from alien registration reqﬁirementS and

consular fees,

(2) to exempt the membe:s‘af fhé'Japénése-éfudy team
from taxes, duties and any other charges on
equipment, machinery and other materials brought

‘into Thailand for the conduct of the Study,

(3) -to exempt the membe*s of the Japanese studv team
from income taxes and charges of any klnd imposed.
‘on or in connection with any emolument or
allowance paid to the members of the Japanese‘
stuay team for their servlces 1n cqnnectlon with

the implementation of the Study,

(4) to bear claims, if any arises agalnst the memoers
Of the Japanese study team resultlng from '
occurlng in the .course of or: otherw;se coanected -
‘with the discharge of their duties in~ the
1mp1ementatlon of the Study,'except when such
claims arlse from grcss negllgence or wlllful
'mlsconduct on the part of the members. of the

Japanese study team.
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2.  To facmlltate smooth conduct of the Study, PWA shall
~ take necessary measures in cooperatlon with other

relevant organlzatlon-

{1} to secure perm;ss;on for entry into private
'zprapertles or restrlcted areas for the conduct of
- - the Study,

(2) to secure permission for the study team to take
all data and documents (including photographs)
related to the Study out of Thailand to Japan.

{3) to prov1de the medical services as needed (Its

. expenses will be chargeable on members of the'
Japanese study team),

'(4) to ensure the safety of the members of the:

Japanese study team when and as it is required in

the course of the Study.

3.  PWA shall, at its ‘own expense, provide the Japanese -

study team with the followings:

(1)  available déta and information related to the

Study,
(2) counterpart personnel,
{3) - suitable office space with necessary eguipment,

| {4) credentials or identification cards.

5.4
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VII, 'UNDERTAKING-OF.JICA_

For the 1mplementatlon of the Stuav ©JICA shall take the

followlng measures

{1} to dispatch, at its own expense, study teams to

Thailand,

(2) to pursue technology transfer to the Thai .
countérbarttp&fSonnel in the course of. the Study.

VIiI. JICA and PWA shall consult Wlth each other 1n_

respect of any matter that may ar;se from or 1n connectlcn

~with the Study

LL
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| MINUTES OF MEETING
THE SCOPE OF HGRK FOR THE MASTER PLAN
AND |
FEASIBILITY STUDY
N _

PROVINCIAL WATER SUPPLY PROJECTS

AUG. 13, 1985

BANGKOR , THAILAND

I\

. }‘ . o ~ . : - . -
“0 @ PR . Cm@
Saburo HOSODA ' DR. TAWAT Wichaidit
Leader . The Governor .
JICA Preliminary Study Team o ) Provincial Haterwo:ks Authority
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 MINUTES OF MEETING

'I‘he Japanese Prel;mlnary Study Team and the Thai countexpart of PWA
‘held a sem,es of discussions durmq July 30 ~ Auqust 13, 1985 concerning the
' Scope of Work. ' '

The present minutes were prepa_red to confirm the main issues discussed and
matters &greed upon both parties.

A. Both parﬁies- confirmed the followings: :-

1. Scope of Work .

' The Japanese Study Team (herelnafter referred to as “the Study Team")

shall :mel,ement a Master Plan and a i‘-"easz,blhty Study of Prov1nc1.al Water'-

_Supply Projects in Thailand based on available data wmch the Study Team

o owill study in cooperamon m.th PWA whose items are shown in Annex T.

BEY)
(2)

(3)

(4)

(5)

(65

Si

The Master l?lan will be selected by o;:t.unal solutlon by technlca.l

: and economlcal evaluatJ.on.

Delineation of served area,s for plannmg will be 1mplemented in '
c:ons:.dex;atmn of suc:h as ec:onom:.c geograph:.cal and related aspects
Estunat:.on of water demand w;LJ.l be implemented not only in terms of
t.ot:al demand but. also divided m categories such as domestic, institutiona

carwnerc:.al and industrial demand.

‘The Study Team will lmplement the water sources scudqu on

hydrologlcal hydrogeologxcal,.geophysmal survey etc., pased on

such available data.

The S::Ldy Team will evaluate to determine the avallabxls.ty of

_alternatlve water sources.,

In Feasibility Stw:ly ' "Study for alternatlve planq" will mclude

the selection of optimal plan. ._
EStimati’on’ of benefits of optimal plan will be implemented not only in

direct but also indirect aspects such as improvement of human health

etc., in genex°a; terms.




Y
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{7) Water leakage detection’ concermng preparation of drawings and
systematic detection of pipe bursts eta., mll bc. surveyed studled
and prepared 1n “St:udy of ocgamzatlon Operatlon a.nd management:

" plan" so that the Water Leakage Detection Program will be implemented
by PWA. S SN

Undertaklng of PWA ‘ _ : _ .
PWA shall, at its own expense provxde the Study Team wn:h the followmgs .

- Counterpart personnpl ¢ 3 Engmaers during the study pers.od
Non—techmcal personnej. 1 Clerk (Full Ts.me} l Clerk (Part Tlme)

- Main Off:.c;e : Space ( 10 personnels occupa.ed) w:.th necessary

. equipment

T (Desk Chair, Loc:ker Telephone (l) (loc:.al u::e)

A.Lr Cond:.tlonlng, in PWA H.Q.) . .

FJ.EJ.d Office : Suitable offlce space m,th Desk Cha.l.r etc. at
Chlangmaj. Ubon-Ratchatham Suphanbum Pattaya in
PHA Reglonal Or.fme:. ; :

Techaical '.[‘rammg .
PWA requested that her counterparts m.ll be 1nv1ted to Japan for‘ techm.cal

tralm.ng, Japanese side pr:om.sed to take the request fox: favorable consi—

-deration

.Attendant's of the di‘scu.SSions :

PHA- Slde (Corporate Plannmg Departmenc)

- Mr. PRAKIT Chanurai

Acting Chief, Planning Division

Miss. ORAPIN Assavanig

Chief, International Ccdperaition-Secéioh :
Mr. PRAPON Chanakitjanukit , Engineer
Mr. JAROON Upanan , fngineer' _

Mr. SUTHEE A_sawapich'aid" . Engineer
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. Japanese'Sida
Mr. Saburo HOSODA

Dlrector of Rlverhead Forestary Ofxlce Bureau of Waterworks, TCKYO
METROPOLITAN ' GOVERNMENT

Mz . Yoichi' SEKT

' Special Advisor to the Director, Social Department JAPAN INTERNATIONAL
: COOPERATION AGENCY 3 '

Mr. Tsutomu NAGASAKA
Englneer Atsuta Offlce NAGOYA HATERWORKS BUREAU
Mr. Masujl IDE

Englneer Northern Water Control Center, YOKOHAMA WATERWORKS BUREAU
Mr. Hajime NISHIKAWA

' Engineer ‘Hater Supply Division, MINISTRY OF HEALTH AND WELFARE




(1)
(2}
(3)
(4)
{5)

II.
(1)

{2)
{(3)
(4)
(5)
(6)
(7
III.
BYA
(1
{2)
{3)

{4}
(5)

Sk
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. Annex I

Importance ‘of the Pro;ect

'Relatlcnnhlp between the budget and the Relevant Develonment Plan. -

Ut;llzatlon Plan of technxcal transfer
Prlorzty, urgency of the Project
Advantageous effect

Solved problem

Qutline.of'four'cities
Data
Hyd rology

‘Climate

Geogréphy

'Type of c;tles :

The movement of populatlon and economlcs
Order of lmportance of the’ c1t1es _
Arrargement of electr1c1ty supply, water supply and dralnaga situation -
Character;stlcs
Public health

References

Laws and regulations .
Purpose of activity
Organiiation ‘
Management situation

Budget plan
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_‘(61“-Fﬁture plan
(7) Outline of PWA's undertaking
(8) Process of decision mak;ng of budget and pollcy

Eour cltles

1Iv."0ut11ne of four cities's waterworks
 £1) Statlstxcs of facilities
_(2) Statlsth5 of populatlon and water demand
{3} _Served area
{4) Present smcuatiéh'of the wate;wbrks facilities
a. Intake facilities .
ib;i‘Conveyance water transm;551on dlstrlbutlcn and service 1nstallatlon
_ c.'aPurlflcatlon facllitles '
"d;'aMalntenance of facilities
_ e. Water ‘sources - _ .
_(5{ LProspects of future water works faclllt;es (1n details)
{6) ‘Technical Stdnda:d
'(7} ﬁater.rate_system.
{8) Budget plan . _
: (9);'Teéhnique period, cost of construction

Y. Present eﬁalution of waterworks {including analyses of causeé)
(l ) mchmque {man—pgwer) ' '

o2y Management system waterworks

(3} stock of equ;pment exzstance—of repair works factory

(4) Situation of finance

-~ (5). Management plans for lmprovement

-;VI.a Ralation”with other administrative organizations
- VII.?Aﬁjuathént_of map drawing in projected area

(1) Mapféfftépography;_etc,
(2) Drawing of’facilities

A3 Drawxng of plpxng

'j(4) ‘Process chart for fac111tles :
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VIII.Existing problem in PWA

- IX. Technical and economical coopératior bY”fdréigﬁ'¢ountries or intérnational

organizations in recent years in relation with waterwurks

X. Others

S U
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APPENDIX 14 OFFICIALS CONCERNED IN THAILAND

Provincial Waterworks Authority

Dr. Tawat Wichaidit Governor

Mr. Sawasdi Orvichian _ Deputy Governor
Mr. Anant Tantidhamma Deputy Governor
Dr. Wanchai Ghooprasert Assistant Governor

Corporate Planning Department (CPD)

Mr. 'Chatpong Chucharoen Director

My, Sukhon Sitthilertpisan Acting Chief, Planning Division

Miss Orapin Assavanig Chief, International Cooperation Section

Mr. Prakit Chanurai Acting Chief, Policy and Planning Work

Dr. Sarawoot’Chayovan Chief, Water Resources Development
Proje¢t

Mr. Wanchai Lowatanatrakul Project Coordinator, Corporate Planning
Division

Mr. ‘Thaworn Nitipavachon Water Resources Development Project

Mrs, Pinporn Phongsri Corporate Planning Division

Miss Wirawan Kaeopradith Corporate Planning Division

Mr. Jarocon Upanan Corporate Planning Division

Mr. Somkriat Piriyakakul Water Resources Development Project

Mr. .Udomsak Siriaksorn Water Resources Development Project

Mr. Sanit Xitchawan Corporate Planning Division

Mr. .Suthee Asawapichaid Corporate Planning Pivision

Mr., Pisit Hongvanishkul Corporate Planning Division

Mr. Piréy Satdyasunhusakul Corporate Planning Division

Mr. Nived vachiraanan Corporate Planning Division

Mr. Prathom Khoysomboon Corporate Planning Division

Mrs. Anu Songsakchéi Corporate Planning Division

Mrs. Buséara Rasamiamornwiwat Corporate Planning Division

Mr, Pfapon Chanakitjanukit Corporate Planning Division
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Oparation and Maintenance I

Mr. Virusah.Mahakkapong
Mr Wiroorn Puﬁgronbthanin
Mf. Veerapun Henprasert
‘Mr. Pichai Pirapaemakul
Mr. Sombun Kheawchalua
Mr. Sommai Tossila

Mr, Phichai Pirapatanakul

Operation and Maintenance II

"My, Sitthichai PisSathaﬁporﬁ_
Mr. Wuthichai Usaha

Mr. Prasong Niﬁwattana

Mr, Surachai Jarikhuan’

Mr, Chuér Péhyasiri

Mr. Ruthai Ihtatépalit

Accounting and Finance Department

’ Director

Chief, Water Production Section

Director

Chief, Water Distribution Section

Mrs. Viraya Amornlectrakul Director

. Mrs. Vanida Taechasaen . Chief, Acépuhﬁihg.Divisioh
Miss Sompis Amornrodianawong Head, Loan Account’
Migs Chantira Chulothok 'Head, General Ledger. .

Mrs. Scmsong Pantaranontaka

Analysis and Evaluation Department

Miss Chindarat Suwanabhat 

Secﬁiqn

Acting Director; Budget Division

Chief}_Data Collectioﬂ andIReéortihg



“Engineering Department

" M-r ..

Anunt. Sahasak

Centfal Laboratory

Mrs. Chitra Tritham

" Ubon. and Warin

Mr.

MY,
Mr. .

Mr. '

Mr.

Mr.

My .

Chaweng Chusri.
Arun Thaichareon
Prakong Janatakamma

Riftifong Jaiyasin
Prakiat Sritanyarat
Thavorn Chatisaranuvat

Anupan Ketsiri

Niybm Netavong

Embassy of Japan

M.

. Yasunobu Takayama

" JICA Bangkok Office

Mr.
Mr.

Mr.

Motonori Gotoh

Shinwichi Suzuki -

‘Takahito Hino
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Head, Chemical Section

Director, Regional_Office'No.S
Formerly 5irector, Regional'dffice NO;S
Manager, Ubon Waterwéfks
. Assistaﬁt Difectbr, ﬁegional Office
No.B |
Head(.Constructién Supervisor,
Regional office No.8
Head, Technical_Séﬁvice, Regional
Office No.8
Head, Ubon Waterwaks

Ubon Waterworks

First Secretary

'Rébreééntative
Deputy Director

Assistant Resident Representative
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JICA Expert

Mr. Masaru Tanaka . " Provincial Waterﬁorks;Authority

Mr. Kumpeil Iqarashi_ o Provincial Waterworks. Authority
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