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3.3 Technology Transfer. of Leakage survey to the Counterparts
One counterpart of the Planning Section of PWA Head Quarters, five'counter~
‘partq of the O & M Department of PWA Head Quqrters, one counterpart of the

Saraburl Regional Offlce and two counterparts of the Suphanburl Waterworks

were a351qned to work closely with the Study Tcam, throughout the survey

period.

One of the objectlves of this 1eakage survey was to ‘transfer the know hows
of handling instruments, as well as the methodoloqy of 1eakage survey to

the counterparts, so that they would be able to prepare a 51m11ar program

in future.

Saraburi Regional Office was found in possession of main'instrumeﬁts'ueedf
widely in leakage survey, as listed in Table-11.3, ‘They were the Same”onee'

the Study Team intended to demonstrate and fortunately some of the counter-

" parts had used them before. So the demonstratlon and, 1netructxon of

- handling the instruments were smoothly understood by the counterparts.

Thoueh the 1nst*uments were famrllar, practreal lessons of u51ng them in

the field survey had not been qlven by experlenced leakage survey experts
before, it seemed. Skillful use of the instruments is eesentlal in bearlng

effective reeults, especrally with leak sound detectors and stethoscoplc
bars; as wany kinds of sound, resembling leakaqe sound, dlsturb_rlqht

judgnment..

Tn this survey, however, an experienced leakage expert of the=StudyiTeam
could give practical know-hows to be used in-seérChing for ‘and iocetihg

leakage spots to the counterparts, -through the field work.

The ultrasonlc flow meter used in thlS survey was promlsed ‘for donatlon to
PWA after the completion of the study and famlllarlzatlon w1th the meter
was thought to be important. Practlcal method of 1nstallatlon and opera—
tion was demonstrated in details by the Study Team. The Counterparts trled'

hard in learning them w1th p051t1ve w1111ngness.

In addltlon to the practlcal know hows of field-: survey, the methods of
plannlng like selectlng a survey area 1n the dlstrlbutlon network were

learned by the counterparts.
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All of the counterparts, while gaining practical experience, hecame aware
of ex1st1ng problems of obstacles to be tacked by themselves., Those pro-

blems dlscuused during the survey by the Study Team and counterparts are

ralsed ‘and summarized in Chapter 5.

Table-11.3 INVENTORY OF THE INSTRUMENTS FOR LEAKAGE SURVEY

Saraburi Regional Office

1. - Water Leak Detector (Fu}l WL 200)

1 set
‘2, _Electrlc Sound ‘Detector (FUJl FSB-4L) 1 set
3. Metal Logator (Fujl F-80) _ 1 set
4. Iron Plpe & lee Cable Locator (Pujl PL 801) 1 set
5. Non Metalllc Pipe hLocator (Fuj1 PL-130) 1 set
6. Water Pressure ‘Recorder {Fujl DW-4892) 5 sets
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4, ~ Survey Result
4.1 © Big Block Survey
4.1.1 | Flow and Water Pressure

24 hours' flow and preseure patterns meéSUIed;in ﬁhe Big Block are shown on
Fig-11. 11. The minimum flow'was'G 0 cu m/hr and the maximum 33 cu m/hr.
The minimum pressure observed was 1 2 kg/sq cm around -10-11 ‘a.m. and the

7 maximum pressure 2,1 kg/sq cm- at midonight.

The 24 hours' flow into the Big Block was 303 cu m/day, when 1ntegrated

mathematlcally.

4.1.2 Deekége Detected

"Ten leaking sﬁots were found in the Big Block survey. -Three ﬁndergrodnd.
leakageé were deﬁected byfsound.during the night and confifﬁed by digging
the rext day. - Some of the seven other leaks on exposed pipes were sound-

detected initially and tracked out while the rest was detected visually.-

Cause of the three underground 1eakage wae investigated. A case. was found
to be caused by corrosion, when the spot’ was excavated. Of .the other two,
one was located on a service pipe crossing the roadside canal and another

buried under pavement of a private premises and both were inaccessible.

The causes of visible'Ieaks'were'clear. They were malnly due to deterlo"-
ration of the stop valves on serV1Ce plpes, but the leakage was very small

like dripping from the’ Laps._

Related to the 6 cu m/h minimum flow,'any big leakage accduntable for the
size of flow was not detected, leflculty was experlenced in the sound
detection, because the distribution plpes were lald deep, more than 1.0 m

depth, and close to the boundary of prlvate premlses..
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4.1.3 Leakage Ratio Estimation

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

sole purpose of this leakage survey.

The minimum flow at midnighf was“mddified upoh cohsiderétibn of the difféﬂ:
rence of pressure, at midnight and average in the daYtimé, aﬁd“ii was
desiqnatéd as the leakage loss., The leakége ratib'wasr41.5 %. Undet tﬁe
average daytime preésure,'thetleakage'pér_unit pipe 1en§tﬁ per day was

¢alculated as 78.6 cu m/km/day.
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.4..2 © Small .Bloc}.: Survey
4.2 ~Flow and Water Pressure

' 724 hoq;s' flbw-and pressure patterns measured in the Small Block are shown
in'Fig~11;;2{i The minimum flow and the maximum flow were 1.0 cu m/br and
37 cu”m/hr,-respectively. The minimum pressure was obéerved at 1.0 kg/sq
_cm'in_tﬂe afternoon and the maximum pressure was observed at 2.0 kg/sg cm

pressure at'midnightf

_The'24 houréf floﬁ'into the Small Block was 133 cu m/day, when integrated

hatheﬁatically.

4,2}2. - Leakege Detected

Fodi'ieakihg spots were found in the Small Block survey. Two underground
1eakages were detected by sound during the night. Two leéka@es'om ekpqsed

plpes ‘were tracked out.

The main causes of leakage were deterioration of the stop valves on service

pipes‘andﬂfife hydraht.

_4.2;3 'Leakége Ratio Estimation -

.The-minimum flow was modified Jupon consideration of the différencé of
pressure, at mldnlght “and average in the davtlme, and it -was designated as
the . leakage loss. The leakage ratio was 16.6 %. Under the average daytlme
pressﬁre;ftﬁe'leakage per unit pipe length ‘per day was caICulated_as 31.6

n_cu_m/km[day.

4,3 ' Summary of Survey Results

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

in Table=11.4.
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Table-11.4 . SUMMARY OF SURVEY RESULTS IN SUPHANBURI

~TQ mETO W

__H__n_*_“_BEE§§_9§H§§§QEI§ UNIT 'BIG BLOCK  SMALL BLOCK
" LENGTH :OF DISTRIBUTION PIPE Gk o 1.6 0.7
NUMBER OF HOUSE GONNECTION C(numbe ) 230. 0 85. 0
SMAXIMUM:FLOW Cou m/hrd 33.0  37.0
MINIMOM FLOW Ccu m/hr 6.0 1.0
AVERAGE FLOW Cou m/hr) 12.6 5.5
ACCUMULATED FLOW  Ccu msday) 303. 0 133. 0
MAXIMUM PRESSURE (kg/sq cm) 2.1 2. 0
 MINIMUM PRESSURE (kg/sq cmd .2 1.0
AVERAGE. PRESSURE (kg/sq em. | 1.6 1.7
J  AVERAGE WATER FLOW PER PIPE Ccu m/hr/km) 7.9 7.9
 LENGTH PER HOUR
kK K x ok ASUMING : MINIMUM FLOW = LEAKAGE % * % % i
K MODIFIED LEAKAGE BY AVERAGE Ccu m/hi) 5. 2 0.9
PRESSURE -
. LEAKAGE AMOUNT PER DAY (cu m/day) 125.7 2201
M  ESTIMATED LEAKAGE RATIO ) Ca1s 16.6
N LEAKAGE PER PIPE LENGTH Ccu m/day/kmd 78.6 316
0  LEAKAGE PER HOUSE CONNECTION  (ou m/day/con. ) 0.5 0.3
NOTE. : F = E x 24
J=E/A
K =D x SQR(I 7/ G
L =K x 24
M= (L / F) x 100
N=L/A
0=1/B8
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Finding and Conclusion

Major findings of the survey are desgcribed as follows:

1)

2)

3)

4)

5)

6)

The most pressing problem of the distributiohfpipés_seems to be-
frequent pipe burst of the:méin from fhe PHophréya Treatﬁént Plant' to
the site of the Dab Fafhun Deep'Well. :It has happened almost once. a’

month recently.

This main was 1nsta11ed in 1966 and the materlal 1s ACP Class 15

buring thlS leakage survey this main burst again,

As the people 11v1ng near the problem plpeS tell, repalr works are
undertaken 1mmed1ately by the waterworks. As 1t happens eometlmee,-

lots of dlfflcultlee shall be overcome when the plpes are burled

-under hou51ng Inadeqgquate condltlons of the tOOlS and 1mplements

for repalr works make the matter worse.

The dJstrlbutlon plpes were 1a1d rather deeply and some of them were
located under bulldlngs (especially’ 1n commercial area). Such a

situation is obv10usly 1nconven1ent_for thé maintenance.

Only one- draw1ng {1:10, OOO} of the dlStrlbUtan networks is: avallable.ﬂ
It dose not show some of the new pipes, valves and flre hydrants. It
is recommended to prepare complete and updated drawirigs not only for:

leakage survey but also routine maintenance:and future expansion plan,

Some valves are deteriorated. Leakage is obsefved_at'the gland of

valves when they are operated,

Some service pipes are often found to be lald above ground and the old
ones are badly corroded. Aggravated corrosion 1s recognlzed on’ the'

pipes espe01ally lald alon951de the sewer - flumes.

Some fire hydrants are found iﬁoperable'becadse'of deferiOfation of

the_valves.



1)

8)

9) - TIn Table-11,4, ITtem J designates the average water flow per hour per

10)
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 A'few se;yice_pipes crossing the road were found to be laid very

shallow:and exposed partly on the pavement. They will be damaged by
the traffic.

Ten leak spots were found in the Big and Swall Surveys and their

causes are considered to be as follows:

Cause E Case
.Corr051on ' ' 1
Loose ‘or 1nappropr1dte joints

'DeteriOrated valve of service connection

1
4
Deteriorated valve of distribution pipe = 1
'-:Detéripfated valve of £ire hydrant . 1

2

'Uhkhown (not: investigated as described in 4.12)

unit_pipellengfh. When the value is larger, the probability of occur-

rence of leakage is considered to be higher,

For the Big and Sﬁall Blocks, the valués were 7.9 and 7.9 respectively,

Ahotﬁer iﬁdicatbr is the number of connections per unit pipe 1ength,

caiculated by leldlng item B by Item A in the table and expressed in
the .unit of.number/km. Again, the larger value suggests the higher

probabiiity.

For.the Big_and Small Blocks, the values were 143 and 121 réspectively.'

Collectlng such data of various waterworks will be helpful in. Studylng-

1eakage problems comparatlvely and in making a gu1de11ne in future.

The leak volume calculated by the following formula is indicative of a

"piﬁeliﬁéis 1eakage cbhditioﬂ:
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Lo 172
Q= (9 / 1)k (¥, /P

where, Q = Leak volume per hour per unit pipe 1ength, (cu'

m/hr/km)
: Measnfed_minimom floo_pef'hou;{.(cofn/hf)_
L ::oletrlbntlon pipe Length in the suzveyed area, (k)
P }'Standard watef'pfessure; (ZI#Q/eq cﬁ):

‘P : Water pressure'when'the-minimum flow'151feeorded}

(kg/sq cm)'
After Qm and P are measured, @ isfdalculated:wifh:the gi&en'L=and Pé;
Q. values were 38 and 1.4 respectlvely for the Blg and Small Blocks..
In case of the waterworks 1n Japan,_the value frcmx(LS to_l.z.ls-seen“'

often and considered as acceptable._

There is technical and economical 1imite'in teducing'léakage; Settlng

up its own Jndlcator as calculated above 18 reallstlc for: each water-.

© . wOXks, . upon cons1deratlon of ex1stlng management, technlcal 1evel ‘of

detectlon and repalr of ieakage, - ataff s avallablllty and caqulllty,
benefit of leakage reductlon for conservatlon or development of water

sourcss, future expansion plan): etc
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12.1°  Introduction

. L | . . L . . . ’
The raison d'etre.of the water supply service is suppl¥ing clean .and low-
- price water in abundance to consumers, in order to improve the public
hyglene and Qromote the-living enviromments., Operation and waintenance of

'the'water'supply system aim to realize the reason of the existence.

The water:Supply eervice shall menqge a public enterprise,:by ﬁtiliiing
:yateroSOUrces, a natural and national resource, and supplyihq potable water
to the general publie. The service, therefore, has responsibility. for

utilizing the resource effectively and managing the enterprise soundly.

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

as supportlng the waterworks management.

" Looking as above, cooperation of the supply service and consumers is egsen-—

tiall

12.2 Software and Hardware of Water Supply Service

-The water eupply ‘service shall be looked into of the two 81des, gsoftware
.'and_hardware. The software is 1nst1tut10nal matters such as laws, acts and
.regﬁlations, while the hardware is phy51cal matters like fFacilities and

equipments.'

For the 1mprovement of operatlon and maintenance, good establishment of the

software “and hardware is ebsentlal

12.3 Laws

In- order to develop the water supply service ‘in a country, the following

'laws, among others,_shall be legistrated and enforced:

For prOtPCthn and conservation of water sources to be used by the service,

laws 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 resdurces becomes essential.  For it, Water Resources.

Development Law will be effective.

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

is to be legistrated.

To secure employment of competent perscnmel ior the service, a law concern-

ing Status of Public Servants will have to establlshed 1n coordlnatlon w1th

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, illegaiity conceriing the servidezcaﬁ-be.éorreétéd Qniy
by méaﬁs of Judicial actign. On- the part of the service; it is ‘too cbhpli%
caﬁed and troublesome. -Instead, the service shall be authorized to take'
administrative actions 1ike compulsdry'investigation and penalization.
Details of such actions empowered to the service shéll_be determined and

legalized,

Legal]y and administratively and on both the natlonal and local levels, the
water supply service shall be coordlnated to othér’ publlc serv1ces such as
city planning, road maintenance and housing., ' Legal and_admlnlstratlve:

adjustment between the water supply and other servives is needed.

12.4 Hardware-crienied Software

Industrial Standards rullng the materials and products used w1dely and
commonly shall be established, The water supply service 'will benefit by '

it, as they are used also by the service.

Waterworks Standards appllcable to materlals and products used by the water

supply service are to be prepared



AL2 - 3

De51gn Crlterla shall be revised and updated perlodlcally, not only by the
'btaff asslgned to the design department/sectlon but also participated by
the staff to the depdrtmentsfsectlons of procurement, planning and const-

" ruction, as well as operation and maintenance.

' Regarding the above mentioned Industrial Standards, Waterworks Standards
_and Design Criteria, academic fields' people are to be asked to give advice
and PfiVaté-SECtOIS'involvement, by manufacturers; suppliers. and contrac-

tors, are to be welcomed.

12.5- Organization

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

flow of water.

Usually the waterworks organlzatlon is formed after the above lelSlOﬂ.
Upon thP local condltlons, two or three divisions can be merged to one, for
.1nstance, a system using well water way have a division managing
lnt&k@/tranSmlS&lOﬂ/dlStrlbutIOD or another system, small sized, will have

a’ lelSlon handling dlstrlbutlon/serv1ce,

Tn a large city where it is divided into a number of reasonably-sized
~districts, fhe wabter supply service may have the district office. For such
a setup, the dlstrlct offlce deals with meter reading and tariff-collec-

_tlng, 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

o A551gn1ng the Ilght persons to the right positions is most essential for

any organlzatlon.

In every aspects of personnel management, fairness is to be regarded. 1In

recruitment, promotlon and reshufFle: selection based on the Qualification
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and past performance of copability'and-personality'Shall be. made on compe=

titive basis. Favoritism and nepotism shall be avoided by any means..

Aside from the responqible department/division for the matters of.
pers onnel, a committee maklng selectlon or decision ‘or recrultment,_

promotion and reshuffle is to be formed in the orqanlzatlon°

In operation and maintenance of a wéter;eupply.system, the khowledge-
learned by experience is as valuable as the theoretical technology learned
in school. Therefore, experienced technicians Shall be given. a falr share
of opportunltles of being promoted to certaln levele. When this klnd of
promotion is realized often, it will holp actlvate young asplrlng techn1“

cians and even bkllled labors.

This promotion gsystem will also influence favorably'the success of training

of personnel,

12.5,2  Training

Training:courees for ali levels en& different fields of OCoupation are to
be planned and cerried out. Partlclpatlon in the tralnlng course followed_
by accumulation of experlence on the job shall be regarded falrly as a’
quallflcatlon. The gqualified persons shall be encouraged to attend to

higher level of the tralnlng course,

To evaluate and 1mprove the effectlveness of a tralnlng course, maklng
examination of the partlclpants shall be practlcedm Fach one's achlevemeﬁt
will he used for awardlng a 1lcense or quallflcatlon whlch can “he referred

to in the occasions of promotlon or assigrment of & new: promlslng 9081tlon._

In low level training courses, the instructors are to be appointed from not
only high officials but also persons who have been promoted from lower rank

on the merit as suggested aboveu'
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12.5,3  Internal Coordination

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

-Whole_efficientiy and smoothly,

=The first_point to be stressed is reporting-back or feeding—back of infor-
métion.” In'a tréatment plant for instance, optimum dosage is determined’ by
the laboratory and reported to the plant manager. The results of actual

) appllcatlon of the dosage shall be zent back to the 1aboratory with |
comments by . the OpelatOl, so that, the laboratory 1s to be learn the
dlfferEnce of mechanlcal and hydrau]lc condltlonc between jar testing and

plant performance.

Regarding the whole system,  internal feed*back‘between the divisions 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
4

Laboratory =% : % Operation

' Erom the rule of organlzatlon, the plant manager is the coordlnator. When
dlfferent or confllotlng information is reported to h1m from bLlow, he has

'to adjust,_harmonlze and decide. However on the daily routlne nmatters,

' ~61fference can be settled between the 1nterested parties by themselves,

'partly contraolctlng the rule of organlzatlonal functioning.,

In Lhe Operatlon and maintenance of treatment plant and whole supply

system, such ‘horizontal coordination or exchange of information is speedy

..aﬁdfeffiéiént, and it accoxds with the first point mentloned before.

AS shown above, the way of thlnklng will make three channels of two-way

.communlcatlon in, the plcture. Generally speaking, multi- -chapnel, vertical

and horlzontal two— way communlcatlon is to he activated.
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12.5.4 Reebrding and Record Proceseihg;

‘The procedures of recording and récord processing shall bé ruled within ‘an

organization.

Operation and maintenanee records, for each of-infake/transmission;-treét"
ment, distribution and serv1ce, are to be made in spec1f1ed formats,

Iegardlng the daily routine work
Formats-df_reporting'accidehtai_matters aré'to'be preﬁared also.

Record processing means creatlng hlgher -level 1nf0rmat10n by coordlnatlng
and 1ntegrat1ng the collected records. In the beglnnlng, the methodologles
shall be agreed by the’ part1C1pants from dlfferent departments/d1v131ons '

'and the aims of using the higher-level 1nformatlon shall be’ clarlfled

12,5.5 Checklists for Pfeventivé Maintenance

Preventive maiﬁtenance is most essential - Sen51ng -and correctlng abnor—
mallty of fa0111t1es and equlpments, at: earlier stages, will certainly end

in saving substantial cost of malntenance. -

It shall beTperceived'and tried into'everYday's works, by all‘staff‘FrOm
the‘top'to the bottom. Espe01ally the senlor and mlddie level personnel

are expected to contrlbute,-as they are experlenced and knowledqeable.'

Formats of checklists on the fac111t1es, equ1pments and machlnerles whlch

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
Manuals covering the folzlowing subjects, among others, are needed*

- plpellne _

- valve and valve Operatlon

~ pumps and appurtenance

- water treatment mach:mery

- 'chemlcal system and operation
- 'flltez operatlon ) '
-‘_clear water reservoir operatlon
".1eakage survey and repair

- consumers' meter °

12.6.2 - Maps, Drawings and ‘Ledgers

-Maps of- pJ.pellnes 1nclud1ng the location of wvalves, air valves, drain .

: valves. hydrants and others, are to be kept, in sufficient number and good
' order and, when any modlflcatlon works are made on l,he p].pellnes, the maps
" ‘shall. be rev1sed 1mmed1ate1y. ‘I‘he lOCEl.thn of auxiliaries is often found
Vlost when looked for and detalled maps showing the locatlon, relative Lo
zpermaneqt structures, are to be attached. 'I‘he approximate depth of pipes

' and aux111ar1es is to be fllled in these maps preferably, when opportuni-

1_:1es of flndln_g them occ_ur.

'ﬁrawiﬁgs ic'}f. the .majc')::.:' facilities are also to be revised when wmodification

is made on them.

In prlnc:Lple, materlals and devlces, design and-instal lation works of-

11 be, all of them, under the control of the

" waterworks authorlty, - Por each plumblnq system, a 1Edger shall kept in

file.
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The documents are Lo be made in duplicate or triplicate, depending on the
importance of them, and to be kepl in file in the waterwbrks. regienal

office and head office,

12.6.3 Vehicles

Considering the work volume and nunmber of personnel engaged in various.
tasks of operation and maintenance, vehicles like blcycles, motorblkes,

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

Mobility is a key matter in operation.and maintenance werks._

12.6.4 . Communication system

COmﬁunication'system betweeh the waterworks'office, treatmeﬁt plaat,

pumping statlon,'operatlon/malntenance chlef =] offlce and the field: staff
.team is to be made 1mmed1ately when need arises, Public telephone systen
shall be fully utilized for. the COmmunlcatlon and a radio system between a

moblle statlon ‘and flxed statlon w1ll be effectlve.

For a large plant or where offices are set apart in-a:lafgeusite, an in-
plant telephone system ig to be installed, because frequeht'exchahqe of

information is preferable, as mentioned in 12.5.3 previously. .

Assuming various cases of emergéncy, communication plan shall be:prepared

well beforehand.

12,6.5 Meters and Meter Management System

a service meter is said to become 1naccurate after about & years of
.1serv1ce. It will mean that 16 % of existing meLers is to be replaced by
new aor renewed ones. ¥f additional’ requlrement for new: customers isg
counted, about 20 % of the presently 1nsta11ed number shall be kept ready'

for use in the warehouse,

A meter management system is to be'established[_as Qeil as the stockpiiiﬁg
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of;metere. As the hardware parts of the systen, warehouse, repair ehop and
'metefwtesting_Shop'will be needed.

12.6.6 'Simple'Monitoriﬁg 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 testérs and
hand*made turbidity meters consisting of pre-made test tubes of standard

turbldlty,

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

compared with them for rough estimation of turbidity.

Selectlng the part1c1pants of the monitoring System shall be made on the
locatlon of thelr houses, points of collecting informative data, and capa-
.blllty in’ handllng the tester5. The participants will be the 1aboratory

' workers of knowledge and experlence, engineers of the waterworks, citizens
- such as school teachers of chemistry and engineering, and well learned

 persons working in the fields of science ahd engineering,

The participants are to test water of their taps on the pre-fixed timing
pé}iodically;. The.colléoted data showing various spots' water guality and
preSsﬁreﬁare to be'plotted on the map, to overview the service area's

condition.

The kind of citizens participation will help promoting the public rela-

tioens.
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12.7 Public Relation

In the foregoing sections, the issues reélated to improve operation'ahd
maintenance of the waterworks have been discussed, mostly from the stand-
points of water supply. service.

Some of the issues cannot be achieved withont the'sﬁpport and cooperation
of the pubic.

12fh1 tegal and Administrative Issues

In 12.3 the followihg laws were named and explainedIOf the necessityb-

Water Pollution Control .

- Groundwater Control _

- Natural Environment Protectlon
- Water Résources Development

Water Supply Seryice

Also discussed in'12 3 was that the water shpply service shall be empowered
admlnlstratlvely to make compulsory 1nvest1gatlon and penallzlng actlons

aqalnst 111ega11t} concerning the water source and,supply serv1ce.

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

12.7.2  Public Enlightenment

The water supply service shall be positive’in enlightening the public on
the necessity of clean watef, taking opportunities of invOlving in school

education, c¢ivilian and women groups' activities,

As a form of eéxcursion, the prlmary and secondary school chlldren can- VlSlt.;
the water intake and treatment plant to. learn about water supply serv1ce..
For higher educatlonal 1nst1tut10ns, sendlng tne waterworks staff to. glve
lectures on the subject like waterworks englneerlng, water. pollutlon '

control and others will be fruitful.
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On the_ocdasibns of festival and recreational events, Ene waterworks shall

take advantage-of them for Campaigning its cause and activities.

12(L3.: Personnel in the Front

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

tlonlsts in the- offlce make direct contacts with the customers.

They shall be nice'énd kind so that customers can speak out opinién on the
'supply serv1ce ireely. Some of the customers viewpoints will be helpful

' for 1mprovement of the service and these well intended people shall be

asked for.more help in future,

-lee awardlng the 1nformers of 1llega1 connection, awardlng tne people
' detectlng leakaqe on the publlc plpellne is worth studylng,.as it will save:
the works of operatlon and malntenance staff ‘The same can be applied to _'

- the case of flndlng fanlty meters.

Thp customers are to be taught of maklng 51mple repalrs by themselves. It

-w1ll also save inefficient 1nput of manpower on the part of waterworks.

,In case of a001dent5 needlng major repalr works, ‘the damages lﬂLllCted on
the prlvate property shall be immediately compensated. Delayed act1on on
such matters will damage the publlc relation as well as the watelworks

image..

12,7.4 Advance Notice

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

fixed on each specific section of the service area.

Advarce notlces are’ also needed in the case of pipeline works which cause
=fallure or shortfall of supply to consumers. ﬁhe purpose, date, time and

duration of the works and foreseeable inconvenience shall be 1n€ormed.






S wmwma

' "._'scf:‘dps'z:og' WORK: %

. ap ,@Eﬂmx .







ALl - 1

Minutes of Meeting

SCOPE OF WORK
FOR
MASTER PLAN
AND
FEASIBILITY STUDY
on
PROVINCIAL WATER SUPPLY PROJECTS
N
THE KINGDOM OF THAILAND
AGREED UPON BETWEEN
PROVINCIAL WATERWORKS AUTHORITY
AND '
JAPAN INTERNATIONAL COOPERATION AGENCY

BANGKOK, 1985

@ ow = M

‘Saburo HOSODA Dr. Tawat Wichaidit

Leader The Governor

JICA Preliminary Study Team Provincial Waterworks

Authority



Al3 - 2

X. . INTRODUCTION

In response to the request of the Government of Thailand,
the Government of Japan decided to implement a Master Plan

. and a Feasibility Study on Provincial Water Supply Projects

(Chiangmai, UDOn—Ratchathani, Suphanburi and Pattaya) in

. Thailand (hereinafté: referred to as "the Study“) within the

general framework of technical cooperation between Japan and
Théiland, which is set forth in the Agreement on Technical
Cooperation between the Government of Japan and the

Government of Thailand, signed on November, 1981.

Accordingly, the Japan International Cooperation Agency
(hereinafter refefred:to”as “JICA"), the official agency

responsible for the impleméntation'of-thé technical

SN

cacperation'prog:amme'of the Government éf Japan, will

undertake the study, in éccordanée with the relevant laws

and regulations in force in Japan and in close cooperation
with the authorities of Thailand. The P:ovinciél waterwdrks .
Authority (hereinafter referfed to as “PWA") shall act as
counter agency to the Japanese Study Team and’ also as a
coerdinating body in relation with other relevant
orgaﬁizatians for the quoth im?leﬁéntét;on'df-the study.

The present document séts forth the Scope of Work for the

study.

II. OBJECTIVE OF THE STUDY

The objective of the stﬁdy is to prgpare a Master Pléh

(iong term Lasic plan) for the Provincial water supply

projects in Chiangmai'ﬂuhi;ipality and its Surrounding
Communities Sansai, San—Kambhaeng, Sa:aphiiand.ﬁaﬁg Dohg;'
Ubon~Ratchathani Municipality,iﬁarin‘Chaﬁrap,Municipélity
Suphanburi, and Pattaya up to the néxt 20 yea:s,;{jOCS)'

and to carry out a feasibility study-léhcff term de@élopment
plan} for a project selected from the result of the Master Plan

study.
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III. OUTLINE OF THE STUDY

The Study will be combosed 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}

{ii)

<

Phase I; Master Plan Study {Long term basic plan)

Data collection and analysis

Delineation of served areas for plannlng

Projection (estlmatlon of populatlon and

Water demand etc.)

Study of existing water Supply system
{facilities, Management, and Orgahization etc)
Study of water sources {(based on thév
available data)

Planning of approprlate water supply system
(Organization, Operatlon and Management Plan)
Rough estimation of cost for construction, .
operation and maintenance '
Préparation of implementation program
Identification of the project including
immediate improvement and rehabilitation for

the Feasibility Study.

Phase II; Feasibility Study (Short term

development plan)

Delineation of project area
Estimation of population to be served
Estimation of water demand

Study of improvement of ekiSting facilities

e

Study of water sources
Layout of facxlltles
study for alternative plans
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h. Preliminary dééign (including design

crlterla) | -

‘Study of construction materlals and labour

force' _ . . ' o '

Estlmatlon of costs. of constructlon

_operatlon and malntenance

k. Preparatlon of Coastruction methoa and.
.procurement method of matermals and
equipments . '

1. Study of Tariff Sysfemk

m. Est;mat;cn of beneflts

Economic Studles and FlnanCLal analy51s

- Study of organization, operatlon and

';management plan | '

p. Preparation of lmplementatlon schedule.

Iv. WORK SCHEDULE

The study will be conducdted in accordance wlth the tentatlve

- schedule as shown in the Annex I herewlth attached.

S M
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' REPORTS

JICA shall prepare. and submit the followlng reports in
Engllsh to the . Government of Thalland

1)

2) )

3}

| 4)

5)

'IECeptién'Repbrt
:-w Coples .30 _ .
. at the beglnnlng of the Field Survey (Master Plan

‘Study)

PrégféSS'Report:
e Coples 30
L at the end of Field survey (feasxblllty ‘study)

fInterim'REport

- Copies o 30 each _

, w1thln 3 months from the beglnnlng of the Master Plan
Study . o ' :

5w1th1n 7 months from the beginning of the Feas;b;llty

stpdy

'Draft Final Report
e Cop;es o 36-

. within 10 months from the beginning of the

| feasibility study

Flnal Report thh summaries

';—_CopleS'_'i ' 50 each

within 16 months from the beginhing of the Master

Plan study :
within 13 months from the beginning of the

_'Feas;blllty study

The PWA" shall ‘submit her eomments to JICA within ore month

after the recelpt of Draft Final Report
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UNDERTAKING OF THE GovtRNMENT OF THE KINGDOM . OF

THAILAND

In accordance with the Agreement on Technlcal
Cooperat;on between the Government of Japan and the
Government of the Klngdom of Thalland dated November 5,
1981, the Government of the K;ngdom of Thailand shall

accord benefits to the Japaﬂese study team as follows.m

(1) to permit'the'membefs of the Japanese studg team
to enter, leave and.sojOurhfin Thailaﬁd:fqr the
duration of their assignment therein'and éxempt -
them from alien registration :equiremedtseend.

consular fees,

(2} to exempt the members of the Japanese study team
from ‘taxes, duties and any other ¢harges on_
equlpment machlnery and other materlals brought

into Thalland for the conduct of the Stuay,

(3) ‘to exempt the members of. the-Japaneee stﬁdv team
from income taxes and charges of any kind 1mposed
on or ih connection WLth any emolument or'
qllowance paid fe the members oF the Japanese
study ‘team for their serv;ces in connectlon w;th

the implementation of the_Study,

(4) to bear claims, if any afises egainst'the‘membErs”'
of the Japanese study team resultlng from, '
occurlng in the.course of or otherwlse connected
with the dlscharqe of thelr dutles in the _
;mplementatlon of the Study, except when such
¢laims arise from gross negliqence or w;llful.

~misconduct on the part of the members of the'

Japanese study team.




Sy

To facilitate smooth conduct of the‘Study; PWA shall

‘take necessary measures in cooperation with other

(1)

{2)

(3

(4)

“Al3 - 7

- relevant organization;

to secure permission for entry into private
properties or restricted areas for the conduct
the Study, '

to secure permission for the study team to take

all data and documents {including ﬁhotographs}

'rElated to the Study out of Thailand to Japan.

to provide the medical_serviées as: needed (Its

“expenses will be chargeable on members of the

Japanese study team),

to ensure the safety of the members of the
Japanese study team when and as it is reguired

the course of the Study.

. PWA Shail, at its bwn'expense, provide the Japanese

study team with the followings:

{1}

(2)

(3)

(4)

available data and information related to the

Study,

counterpart personnel,
suitable office space with necessary equipment,

credentials or identification cards.

of

in
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VII. UNDERTAKING OF JICA
For the lmplementatlon of the Study, JICA shail‘taﬁe'the 
followlng ‘measures, ' ' .
(1) to d;spatch ‘at its own expense, study teams to
Thalland _ R

(2) to bufsﬁe.tébhnblon transfer to the Thai
counterpart personnel in the course of the Study.

VIIT. _’-'JICA and PWA shall consult wlth each other in

-respect of any matter ‘that may arlse from mr 1n connect;on

wlth the Study.
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MINUTES OF MEETING
| ON |
THE SCOPE OF WORK FOR THE MASTER PLAN
e o
F}:ASIBILITY STUDY
ON

PROVINCIAL WATER SUPPLY PROJECTS

AUG. 13, 1985

BANGKOR, THAILAND

M

‘9 @ = M Q&w@ 3 &N’{w%;
Saburo HOSCDA. | -DR.:_ TAWAT ;-.#Ii'chaic.iit | '

Leader : - The Governor _
JICA Preliminary Study Team S Provincial Haterworks Authority
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MINUTES OF MEETING

The Japanese Preliminary Study Team and the Thai counterpart of PWA

hebdaa;se:ies-of discussions during July 30 - August 13, 1985 concerning the
“Scope of Work. '

The present minutes were prepared to confirm the main issues discussed and

matters agreed upon both parties.

A.

9.

Both partles confirmed the folloW1ngs

Scope of Hork
The ‘Japanese Study Team (hereinafter referred to as “the Study Team" ).

- shall anlement a Master Plan and a Fea51blllty Study of Provincial Hater

Supply Projects in Thalland based on avallable data which the Study Team

will study in cooperation with PWA, whose items are shown in Annex I.

(1) The Master Plan will be selectéd.by'oPtimaL solution by technica;

and economical evaluatlon..

. {2) Delineation of served areas for plannlng will be 1mplemented in

consideration of such as economic, geographical and related aspects.
(35 Estimation of Waﬁer'deménd will be implemented not only in terms of
total demand but also divided in caﬁéeries such as domestic;institutiona
commerc1al and industrial demand. '
(4) The Study Tesm will implement the water sources studying on
hydrologlcal hydrogeologlcal geophysical survey etc. , bhased on
such available data.
‘The Study Team will evaluate to determine the avallablllty of
alternatlve water sources.
{5) In Feasxblllty Study, nseudy for alternative plans“ will include
the selection of optimal plan.
(6) Estlmatlon of benefits of optimal plan will be 1mp]emented not only in
| dxrect but also indirect aspects such as improvement of human health

etc., in general terms.

S
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(7) Water leakage detection concernlng preparatxon of drawxngs and
| systematlc detection of pipe barsts ete. . will be surveyed studled
and prepared in "Study of organlzatlon operation and management
" plan® so that the Water Leakage Detectxon Progxam will be 1mplemented

by PWA .,

'Undertaklng of PNA

PWA shall, at its own expense prov1de the Study Team W1th the followans te

-’ Counterpa:t personnel : 3 Englnagrs, durlng the study period
Non-technical petsonnel : 1 Clerk (Full Time), 1 Clerk (Part Time)
- Main Office : Space { 10 personnels cccdpigdl with necessary .
equipment ' B : |
(Desk, Chair, Locker, Telephone (1) (locai usal,
Air Conditioning, in PWA H.Q.) o
Field Office ; Suitable office space'wifh'Desk.1Chair etc. at
Chlangma; Ubon-Ratchathan1 SUphanbur1 Pattaya in
PWA Regional Offices :

Technical Training
PHA requested that her counterparts will be 1nv1tad to Japan for technical

training, Japanese side pcomlsed to take the request for favorable consi-

deration.

Attendanis of the discussions

PWA Side (Corporate Planning Department)
Mr. PRAKIT Chanurai. _

Acting Chief, Plannlng Division

Mlss.,ORﬁPIN Assavanig

Chief, International Cooperation:Sac;idn
Mr. PRAPON Chanakitjanukit , Engineec
ﬁt, JAROCN Upanan , thineer | '
Mr. SUTHEE hsaﬁapichaid ; Engineer

§ ]

|
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'J_ap.a.nese Side
- Mr. Saburo HOSODA .
 Director of RiVerhead Forestory Office, Bureau of _Waterworks . 'K‘KYO
METROPOLITAN GOVERNMENT '
- Mr, Yoichi "SEKI : |
Spec'ial P.Ldv'isdr- to the Director, Social Department, JAPAN I&*i‘ERNATIONAL
© COOPERATION AGENCY ' ' '
~ Mr. Tsutomy  NAGASAKA
Engineer, Atsuta Office, NAGOYA WATERWORKS BUREAU
- Mr. Masuji IDE
Enginesr, Northern Water Control Center, YOKOHAMA WATERWORKS BUREAU
- Mr. Hajime NISHIKAWA
Engineer, Water Supply Division, MINISTRY OF HEALTH AND WELFARE |



{1)
(2)
(3)

(4)

(5)

- II.
(1)

(2)

(3).

{4)
(5}
(6)
(N

III.

BWA

{1)
(2)
()
(4)
(5

S
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Annex I

Importance of the Project

Relatlonshlp between the budget and the Relevant Development Plan...

_Utlllzatlon Plan of technLcal transfer

Priority, urgency of the Pro;ect
Advantageous effect
Solved problem

Outline of four cities

Data

Hyd ralogy
Climate.

Gedgraphy

:Type of cities

The movement of populatlon and ECOanlCS

order of importance of the cities

Arrangement of electrxcxty 5upply, water supply and dralnage s;tuatlon
Characteristics '

fPublic health

References

Laws and regulations
Purpose of activity
Organization

Management situation

Budget plan

CoX RS
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Future plan. _
Outllne of PWA's undertaklng
Process of,degquon making of budget and policy

Ebﬁf cities

.
BRERN
(2)
43)
STy

:Outllne of four cmtles 5 waterwo:ks

Statlstlcs of facilities

-Statlstlcs of populatmon ard water demand

Served area

Present 51tuat;on of the waterworks facilities
Ta. Intake facilities

' b.ﬂ'Conveyanca water transmlsslon distribution and service installatlon_

el Purification facilities

Sod. Malntenance of facilities.

. {8)
. {8)
(7
8
{9)

(20
(3)
{4y
(s

.

VII.
(1)
2
(3)
S (4)

-e,]'Hate: sourcas

Prcspects of future water works fac111tles {in detalls)
Technlcal Standard '

Water rate system

Budget plan _

Teéhhiqué.peridd, cost of construction

- Present evalution of waterworks {including anilyses of causes)

.tl):~TEchn1que (man—pqwer)

Management system waterwurks
Stock of equ1pment exlstance of repair works factory

_Situation of fxnance
'Management plans for -im provement

'Rélation with other administrative organizations

AdjgstmEnt of map drawing in projected area
Eapzéfrtoéchéphy, etc. '

Drawing éf facilities

Drawlng of plplng h

Process chart for fac111txes
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_VIII.ERiStiﬁg prdblem'id PWA

IX. Téchnlcal and economlcal cooperatlon by forexgn countrles or lnternat;ona,

organiratlons in recent years in relat;on with waterworks

X. Others

SN
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APPENDIX_I‘l OFTICIALS CONCERNED IN THATLAND

Provincial Waterworks Authority

Pr, 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

Mr., Sukhon Sitthilertpisan Acting Chief, Planning Divisgion

Miss Orapin Assavanig Chief, International Cooperation Section
Mr, Prakit Chanurai Acting Chief, Policy and Planning Work
Dr. Sarawoot Chayovan Chief, Water Resources Development

Project
Mr, Wanchai Lowatanatrakul Project Coordinator, Corporate Planning
pivision

Mr. Thaworn Nitipavachon Water Resources Develdpment Project
Mrs. Pinporn Phongsri Corporate Planning Division

Miss Wirawan Kaeopradith Cbrporate Planning Division

Mr. Jaroon Upanan Corporate Planning Division

Mr. Somkriat Piriyakakul Water Resources Development Project
Mr. Udomsak Siriaksorn Water Resources Development Project
Mr, Sanit Kitchawan Corporate Planning Division

Mr., Suthee Asawapichaid Corporate Planning Division

Mr, Pisit Hongvanishkul Corporate Planning Pivision

Mr, Piray Satavasunhusakul Corporate Planning Division

Mr. Nived vachivaanan Corporate Planning DPivision

Mr. Prathom Khoysomboon Corporate Planning Division
. Mrs. Aﬁu Songsakchai Corporate Planning Division

Mrs. Bussara Rasamiamornwiwat Corporate Planning Division

Mr, Prapon Chanakitjanukit Corporate Planning Division
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Operation and Maintenance I

Virusah Mahakkapong -

Mr.

Mr. WirQOn'Pungrththanin
M, Veerapun.HenpraSefﬁ
Mr. Pichai Pirapaemakul
Mr. Sombﬁn Kheawchaiua
Mr. Sommai Tossila

Mr., Phichai Pirapatanakﬁl

Operation and’ Maintenarice 11

Mr. Sitthicﬁai Pissathanporn
' Mr. Wathichai Usaﬁa

My, Prasoné'NiﬁWatﬁana'”'

M, Sufachai Jarikhuan

Mr. Chuer Panyasiii

Mr, Ruthai. TIntarapalit

Accounting and Finance Department

Mrs, Virayu Amornlectrakul:
Mrs, Vanida Taechasaen
Miss Sdmpis Amornrodjahéwéhq
Miss Chantira Chulothok

Mrs. Somsong Pantaranontaka. .-

Director

Chief, Water Production'Section

“ Pirector.

Chief, Water Distribution Section

Directoff
-Chief, Accbﬁhting Division'

| Bead, Loan:Acééunt' 

_Head, General Ledger

Acting Director, Budget. Division

Analvsis and Evaluation Pepartment

Miss Chindarat Suwanabhat

' Chief, Data Collection and Reporting

Section
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Engineering Department

Mr. - Anunt Sahasak

Cehtral'haboratogg-

Mfs._Chitra Tritham _ Head, Chemical Section

'Sughénbufi

Mr.  Chalermvong Nitipavachon . Director, Regional Office No.2
Mr. _Saard'Saipring Head, Technical18ervice,'
Regibnal;foiéelN0!2

Mr. Anon Munjanabat : Manager,jsﬁphahbﬁri Watexworks

Mr.  Xowit Taengprasert Head, Service Section,Suphanburi Waterworks

Mr. Apichat Mesaye Suphanburi Waterworks

Embassy of Japan

My.. Yasunobu Takayama First Secretary

JICA. Bangkok Office

Mr. Motonori Gotoh Representative

Mr.  Shin-ichi Suzuki Deputy Director _
. mMr. Takahito Hino : Assistant Resident Representative

JICA Expert

Mr.  Masaru.Tanaka . " provincial Waterworks Authority

Mi, " Kumpei Igarashi o _ - Provincial Waterwdrks Authority
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APPENDIX 15 MEMBER LIST QF ADVISORY COMMI'TTEE AND STUDY TEAM

Advisory Committec

Mr. Saburo Hosoda _ : Director, Riverhead Forestry Office,
{Chairman) Bureau of Waterworks, Tokyo Metropolitan
Government
Mr. Tsutomu Nagasaka Nagoya Waterworks Bureau
Mr. Masuji Ide Yokohama Waterworks Bureau
Mr. Hajime Nishikawa Kabe Waterworks Bureau

Ministry of Foreign Affairs

Mr, Teruyoshl Kumashiro Development Cooperation Division

Mr. Takec Sato Development Cooperation Division

Ministry of Health and Welfare

Mr. Syuhei Kato Water Supply and Environmental

Sanitation Department

Mr. Hiroyuki Fndo Water Sﬁpply and Environmental

Sanitation Depéitment

Mr. Tsutomu Sakagawa Water Supply and Environmental

Sanitation Department



JICA
Mr.
Mr.

M1 .

‘Hiroyoshi Ihara

Shozo Matsuura

Yoichi Seki

Study Team

Mr.

Mr.

Mr.

CMr.

Mr.

Mr.

Mr.

Mr.

Osamu Wakampto

(Team Leader)
Hiroshi Machida
(Co-Team Teader)

Tatsuya Samukawa

Sﬁigeyqshi Kagawa
Hidgki Kondo
Hideki.ﬁsada
Toshio Yamada

Masakazu Inamiya

Takemasa Mamiya

Social Development'Cooperatién'Depértment

' Soéiél Development Cﬁdperation Department

Social Development Cooperation Department,

Cpordinator

General Director, dveréeés Service
Départment,_Nihon Suidé Consultants Co.,

Ltd.

Director, Overseas Service Department

" NHihon Suido Consultants.CO,, Ltd._

Advisor, Overseas Service Department

Nihon Suido Consultants CO,,'Ltd.
Nihon Suido Consulfahts Co., Ltd.

Nihon Suido Consultants Co.. Ltd.

Nihon Suido Consultants Co., Ltd,

Nihon Suido Consultants Co., Ltd.
Nihon Suido Consultants Co., Ltd.

Nihon Suido Consultants Co., Ltd.
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