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1. BEEER (3=vY)

THE MINUTES OF DISCUSSIONS
BETWEEN
THE JAPANESE ADVISORY TEAM
) AND _,
THE CONCERNED AUTHORITIES OF THE GOVERNMENT OF
THE KINGDOM OF THAILAND ON THE JAPANESE TECHNICAL COOPERATION
'} ~ FOR o
THE NATIONAL WATERWORKS TECHNOLOGY
TRAINING INSTITUTE PROJECT (PHASE II)

The Japanese Advisory Team (hereinafter referred to as "the Team") organized by the Japan
International Cooperation Agency (hereinafter referred to as "JICA") and headed by Mr.Takafumi Ito
visited the Kingdom of Thailand from November 18th to November 27th, 1997. During its stay, the
Team had a sedes of discussions and evaluated the achievement of the National Waterworks
Technology Training -Institute Project (Phase II) (hereinafter referred to as "the Project”) and
exchanged views on the possible technical cooperation pfogram to be further implemented to fulfill
the Master Plan of the Record of Discussions signed on June 17th, 1994 (hereinafter referred to as

"the R/D").

As a result of the discussion, the Japanese and Thai sides agreed upon the matters referred to

in the documents attached hereto.

Bangkok; Nbvember 26th, 1997

e T QY P

Mr. Takafumi Ito Ms. Chuanpit Dhamasiri Mr. Tanya Hanpol
Leader Governor Governor

Advisory Team The Metropolitan The Provincial

Japan Internation] Cooperation Agency Waterworks Authority Waterworks Authonity



THE ATTACHED DOCUMENT

I. INTRODUCTION o

Thai side and the Team had a series of discussions and each member of the
Team interviewed and discussed with Thai counterparts and Japanese experts in
charge to review the brOgresS of the Project. Based on the result of the review,
mid-term evaluation was carried out in terms of "Effectiveness”, "Efficiency”,

"Rationale” and ';Sustainability".
II. IMPLEMENTATON OF THE PROJECT
1 The oréaqizatidﬁv:chart of NWTTI is appended in Annex 1.

2. The list of the members of the Joint Coordinating Committee is shown in Annex

2 and the list of the members of the Steering Committee is in Annex 3.
III. REVIEW OF PROGRESS

1. Inputs to thé Project during the past three years since the inception from Thai

fiscal year 1995 to1997. |

(i) Japanese éide |

* 1) Dispatch of Experts )
In accordance with the Record of Discussions signed on the 17th of June 1994,
the Japanese side dispatched eleven (11) long-term experts and thirty three
~ (33) short-term experts to the Project for technical transfer.
The names of those"expérts and their fields of specialization are shown in

Annex 4. .

2) Training of Counterpart Personnel in Japan

The Japanese government received eight (8) counterpart personnel for

o . LAk

=

A j i



~technical training in Japan. The list of those counterpart- personnel is shown in

Annex 5.

3) Provision of Machinery and Equipment

The Japanese government provided machinery and equipment necessary for the

smooth implementation of the Project. Its total value is approximatély 279
" million yen. The list of the major equipment and machinery provided 1S in

Annex 6.

(2) Thai Side
1) Budgetary allocation
Thai side allocated approximately 7,260,000 Baht from Thai fiscal year 1995
to 1997. (see Annex7)

2) Allocation of counterpart personnel
Thirty (30) counterpart personnel have been assigned for conducting project

activities. (see Annex 8)

2. Project activities and outputs from the Project

The result of the Project activities are appended in Annex 9.

(1)Training Courses

From the incéption of the Project, 28 courses have been implemented in five
fields : Water Resources Management, Improvement and Rehabilitation of Water
Purification Processes, Water Distribution, Non-revenue Water-loss Management
and Improvement of Services. The courses planned to be carried out from July to
September 1997 were postponed but will be carried out in 1997 and 1998.

In these courses, a total number of 500 participants have been trained. The
curriculum and training materials have been developed in each field as part of the
activities. (see Annex 10) e

s ' o 9



- Through the implementation -of these courses, Thai counterpart personnel

have obtained enough capability for conducting training courses.

(2)Research and Development

‘Generally, research and development have been successfully carried out as
‘planned:in the Plan of Operation for the Whole Period.

“From the inception of the Project, 21 research & development activities have
been carried out in five fields : Water Resources Management, Appropriate Water
Purification Process, Appropriate Water Supply Operation, Sophistiéated Leakage
Control and On-line Services Application. As part of the activities, reports of
research and development have been complied. (see Annex 11)

The content of the research and development are corresponding to the
current situation of Thailand. The result of the research and development have been

reflected on the content of the training courses.

(3)Information Exchange
2 seminars, 12 briefings and 2 exchange programs have been carried out and

seminar reports have been complied. (see Annex 12)

IV. Project Evaluation .
A. Effectiveness in achieving the Project purpose
In general, the Project purpose has been effectively achieved. This due to the
recognition of Thai side on the importance of the training, research &

development and information exchange on waterworks technology.

B. Efficiency of the implementation of the Project activities
It is found that the implementation of the Project was efficient. However,

primary consideration regarding the different levels of technology needed by



- prospective participants, the current and future situation must be given to the

designing of future training courses.

C. Rationale

Even after the inception of the Project, there has been continuous needs for
technical and managerial staff who have sufficient knowledge for applying.
advanced and appropriate technology to Thai waterworks, because water

-demand has increased due to the rapid economic growth .

- D. Sustainability -
It can be said that NWTTI is in a sustainable stage. Thai counterpart personnel
have the ability to plan and carry out training courses, research & development

and information exchange by themselves. However, a continued close

cooperation between MWA and PWA is indispensable.
V. Implementaion Schedule of the Project

1. The Project has been implemented in accordance with Project Design Matrix

(PDM) shown in Annex 13.

2. As a result of the request from Thai side and the evaluation by the Team, both
sides agreed to reconsider the Plan of Operation for the Whole Period shown in
Annex 14 and the Tentitive Schedule of Implementation (TSI). The rev/ised Plan of

Operation is in Annex 15. TSI is revised accordingly.
VI. Issues Discussed

1. Sustainability of NWTTI

Thai side recognized that a continued cooperation between MWA and PWA 1s

important to sustain the outputs of the Project. Therefore, it is time for the



~ ‘both ™ Authorities to ‘start considering the means to continue the cooperation

before the termination of the Project.

Construction of Songkhla RTC
‘The construction of Songkhla RTC could not be finished in time as planned.
‘However, Thai side will try its best to have the construction completed by the

end of August 1998.

Budgetary allocation from Thai side

Thai side stated that they will allocate enough budget to implement the training

- courses as planned.

Level of trainees
Both sides agreed that levels of trainees for training courses can be modified if
Thai side, the Chief Advisor, the Coordinator and the expert in charge feel

necessary to provide the opportunity for various levels of trainees.



ANNEXES

1. NWTTI Organization Chart
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ANNEX ]

Organization Chart

Ministry of Interior

NWTTI

Steering Committee

®)

Director (1)
Deputy Direcior (1)

|
| |

CTC
Bangkok
Dir. (1)

RTC RTC
Chiang Mai Khon Kaen
Dir. (1) Dir. (1)

RTC
Songkhla
Dir. (1)

LC/P(IS) ] [ cm(v)"l I C/P(4) l chp(s) ]

Note:

JHCA Ministry of Health

and Welfare

[ Domestic Committee

|

: Japanese Expert Team s
Joint | .
- Committee:
.............. Chief Advisor
1
Coordinator

Long Term Experts
Short Term Expent

The number in parénthese.:s stands for the number of people.

13 counterpart personnel from MWA and 5 counterpart personnel from PWA are

stationed in CTC Bangkok.



ANNEX 2 Member of the Joint Coordinating Committee .

Name

Position

Organization

That Side 1{Mr. Tanya Hanpol Chairperson Governor PWA
7[Ms. Chuanpit Dhamasiri Advisor Governor MWA
3| Dr. Wanchai Ghooprasen Secretary Deputy Govemnor PWA
41Mr. Watana Yuckpan Member Deputy Govemor MWA
5tMr. Tongchai Choochuang Member Director, Extemal Cooperation Division 1 |DTEC
6 Mr. Chaweng Chusri Member Assistant Governor Pwa
7|Ms. Wantana Manomaiwiboon - | Assistant Director of Human Resources Development [MWA
Secretary Department {Director of NWTTI)
$|Dr. Kanlaya Reuksuppasompon Member Director of Training and Personnel PWA
: . - Development Department (Deputy Director =
of NWTTI)
Japanese 1{Mr. Shozo Yamazaki Member Chief Advisor JICA Expent
Side . N T B Teani
2| Mr. Hiroshi Yamazaki Member Coordinator JICA Expert
Team
3 Mr. Hiroshi Sasavama Member Expert in Water Resources Management JICA Expert
Team
4| Mr. Mitsuhiro Fujitani Member Expert in Water Distribution JICA Expert
Team
5{Mr. Naomasa Oda Qbserver Expent in Advanced Water Purificalion JICA Expent
Processes Team
6] Mr. Yasuhiro Sakai Observer Expert in Non-revenue Water-loss JICA Expent
* Management Team
7| Mr.-Eiryo Sumida Member Resident Representative JICA Thailand
Office
8| Mr. Yoshitaka Sumi Member Deputy Resident Representative JICA Thailand
Otfice
9{Mr. Gen Usui Observer Assistant Resident Representative JICA Thailand
Office
10 Mr. Hideki Yamada Advisor Second Secretary The Embassy of

Japan

/



ANNEX 3 DMember of the Steering Committee

Name

Position

Organization

Dr. Wanchai-Ghooprasert

Chairperson

Deputy Governor

PWA

Department (Deputy Director of NWTTI)

2{Mr. Watana Yuckpan Deputy Chairperson | Deputy Governor MWA
_ 3[Mr. Thira Kunavipakorn Member Assistant Governor PWA
4fMr. Nakorn Jirasavetkul - {Member Assistant Governor PWA
3|Mr. Prateep Kangsasitiam Member Assistant Governor MWA
6}Mr. Joompot Apivatanagul Member Director of Computer Department MWA
7[Ms. Supatra Buasri |Member - Assistant Director, Technical Training Division, MWA
Human Resources Development Depaniment
N (Director ol CTC)
8| Ms. Wantana Manomaiwiboon Secretary Direclor, Human Resources Development MWA
’ ’ Depantment (Director of NWTTI)
6| Dr. Kanlaya Reuksuppasompon Assistant Secretary Director of Training and Personnel Development  |PWA




ANNEX 4 JICA Experts

No. | JFY {Long/] Activity Name ' Titlen BI Form ‘ Start End Period .
i Short | No. s L (days)
| Long . Hiroshi Yamazaki Coordinator O 19%4510'6 199112271 179
72T Tong I Hior Toyoda v \Water Resources Management - 1994/10/14 1997/3/13 ) 8'8—7_.
F T3 Long |ID Yasuhiro Shinji Non-revenue Water-loss Management 1994710714 1997/3/18 887
: j
L d Long |IB Y Takashi Hoshina Advanced Water Purification Processes | 199410714 1997/9/30[ ~ 1083,
517 |Long Jlchiro Yokota Chiel Advisor L 199310/16  1996/10115] 731
8~ |Long |1C TOsamu Toiwa Water Distribution . 19971720 199u/uig[ 751
7 Long " ¥Shozo Yamazaki Chief Advisor , 19967107~ 1998/10/6] 730,
8 Long lIC Milsuhi\ro Fujitani Water Dislﬁb_ution : 1997/1713 199971712 730
9 Long 1A | Hiroshi Sasayama Water Resources Management 19977355 19994314 730
10 Long HiD Yasuliro Sakai . {Non-revenue Water-loss Management 1997751 19995331 750
Bl Long }1B Naomasa Oda . . ;Advan;:d Water Purification Processes 199791 1999/831 " 730
T3 T1994Shon [247 - | ToshiakiKishi : Water Resources Development - 199w 1T 199531 79
15[ 1994/ Shor TIEN Masaki Nakamura improvement of Services (PR and 19957120~ 1995/7/19 181
i Customer Services)
14} 1994 Short 128 Nobuki Abe ) | Appropriate Water Purification 1993127 199573431 64
 Processes
“ T3] ToodShon 20 [Tsuyoshi Ito “ISophisticated Leakage Control TI995127 1993453431 Ted
716 TTs94Shon |24 Masahiko Kivozuka Water Resources Management 19952132 199374722 A 67
(Development) ) . .
" 131 199 Shon §3A T [Vasuhike Robayashi [ Water Supply Management 1995325 7 ie9s sy T T 8
vl 199sishon 135 T [¥asuia Hamada T " TWater Supply Administration TTI99EATETIeI A T 6
191995 Short [3A | Yasumoto Magara | Water Supply Technology 15957426 1995450 3
20 1994 Short |28 Noamasa Oda Appropriate Water Purification 1993727 199310/ 67
F Processes
7t 1994Shont [IF Takashi Uematsu Training Method 199394 1995710/ &i
“T23 1993 Shont |2D Masataka Kawai . [ Leakage Control Work 1695,9/7 1995712123 107
23] 1993 Short {2E Kivoshi Seno  Improvement of Services (On-line 1995.9:7 1996/3/24 202
| | Services) .
24 1993 Short [2C [ Yukimasa Mori  Water Supply Operation Planning 1993923 1995/11/30 67
23] 41995 Shont }1E Hideki Kakei Improvement of Services (PR and 1995:12:7 1996/3/21 106
Customer Services)
250 1599 Short |20 Satoshi Inada | Analysis of Water Loss and Preventive 1995125 19965324 111
' Measures
T 29 1993 Short |34 Yukio Kudo Management of Water Quality 1995127 1996474 T2
| {Chemist)
“ a8} 199]shon |2B Taeko Mivashita Water Quality 1956118 1996/4/13 85

.
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.'End

No. JFY .Long/: Activity Name ! Tille'in Bl Form Start : Period
. Short . No. : ¢ (days)
319 1996 Shorn 2B . Kunio Kobayashi :Walcr Purification 1996/6/6 199617/19_ 443
s : ! . : : . . i )
736" 1996 Shon 128 ‘;Hiromi Yoshimura iwaxcr Parification T i596I6%6 19967711 6;'""4'4'
H { i ' 1 ! : . : .
30 :l996.Shon 38 (Shinichi Sasaki ;\vﬁér_pﬁiﬁcmon © 1996766 1996/1073, 120
T3 .-179'96_Shon T1E2,2E | Tetsunori Kunieda B 'ilmprév’/em:nl"o_l' Services (On-line TUTTiG0666 T 199 213
« i : } iServices) N : v .
733199 Shom (IA " ShinichiSasaki* Water Quality Conlrol 195677710 1996/11/9, 123
73477596 Shont 2C ;Munuake Higashino ™ | Water Supply Planning CIeSEN0T 199601306 61
R b ' ; ' !
331396, Sfont (TET * jKauyuki Yamada \Tmprovement of Scrvices (PRand —+ 199671071 I99713126: 77
' : ) 5 , iCustomer Services) : . I )
36 1996 Short 2D jKenichi Watanabe |Scientific Water-loss Prevention i 19967101 1997/3/26 177
o ! ; {(Engineer in Civil) H ' !
37 1996'Short A~ +Hiroyasu Saito |Improvement of Water Supply 1996/1 171 1996/11/7. 7
v H _ i {Management ' !
33 1996 Short :2B * !Noriyuki Nakayoshi {Water Quality 199213123, 19977624 92
*39 1997 Shont | ENorio Taguchi Inspection for the Construction of 199775726 1997/8/23. 89
o L , Leakage Training Yard
"T40 1997 Shon 2A “Yukio Kudo "Water Resources Management 199%/6/4 199771003, 122
‘ . : : H . '
"I1 71967 Shont  IE Yasuharu Yamanoshita :Improvement of Services (PR znd 199756 19933725, 304
o . : ] iCustomer Services) : !
T43771997 Shon 1E3;2E, Yoshiki trie rimprovement of Services (On-fine 1997777 199i22i 174
) . : ‘Services) -
T 35771997 shon 2B -Minoru Kamei Appropriate Water Purification 1997/9/8 199711228 n2
. Processes
44T 1997 Shon 2C AkioNagara Appropriate Water:Supply Operation 19979731 19973y T e
Legend:
Activitv No. Training/Research Name of field
IA ' Training ’ Water Resources Management
§:] Training Improvement & Rehabilitation of Water Purification Processing
IC Training Water Distribution
ID Training Non-revenue Water-loss Management
IE1 Training PR and Customer Services
1E2 Training On-line Services
IF Training Training Method
A Researcf\ Water Resources Development
2B Research Appropriate Water Purification Processing
2C Research Appropriate Water Supply Operation
2D Research Sophisticated Leakage Coatrol
2E Research On-line Services Application



ANNEX 5 Counterparts Trained in Japan

Operation

o v Adnwy . - - Name - + Station 1 Organization, ... Field Stant CFmish " Term |
E No. in Plan’ : : i (day)
of : ‘ ; ' i iR S
- Operation | ! i i ! ;
SO SO SOOI S CUPIU [ SO R PP ST R S ER——
1 19951C . .Mr. Viroon Sirinopakul LCTC IMWA - -iWater Distribution S 199671711 139
N ' i i i ’ . . | :
i t i .
; ; | ! i 1
;] i | | . m
T2 199510 Mr. Nakorn Rocngairun :Cﬁ:C_ PWA |Non-revenue Water-loss . 1996/2/5;  1996/5720 i0g
i l i iManagement ! :
? ! i ! . :
. : ; ! i X
3 199518 .Mr, Kamthorn Suwannariti IRTCC. |[PWA {Improvement and 1996/3/22 I996IGII9' 90
' | : ! iRehabilitation Technique of ; :
' . ! : I\Valcr Purification Process ' :
: ' H i i
L ‘ ; | | I ! :
G4, 1993 1E2 :Ms, Suphanitch Rumruay ~ [CTC:  [MWA: Impiovement of Services 199673725 1996/828 1517
oo ! S : 1 - |{On-line Services) ! :
P | | | ;
' : | - | s :
TTT 1996 1E! "Ms. Supatra Buasri T .CTC T IMWA iimprovement of Services 19977120 19976125 - 161
i : (PR and Customer Servicss) :
76 1996 18 :Mr. Thawatchai Lijutippom  ,C1C ;MWA ‘Tmprovément of 1997/1/8 1997372 - 83
: : . B i Rehabilitation Technique of |
: . ; E\Valcr Purification Process :
p . ' H ' t
B _ - 1 N ’ Lo
7 1996 1B Ms. Wassana Boonkoom RTCK. PWA :Improvement of 1997/1/3 1997/473 86
’ : ‘Rehabilitation Technique of )
-Water Purification Process
8 19963C " hir Dumrong Pooikaew RTCSPWA Appropriate Water Supply ~ 1997381 19976714 16




ANNEX 6 Dlajor Machinery and Equipment Provided

Frem R Tor

=Famec of Tem: -

Training  Amount

e = *=*Brand and Nodcl
| Each Center:, : ;i Center: ; of Unit
. ' i :
[ '93A1-A.B,C: 1994 Sounding Systems and Movable Sound System; "Panasonic”, WX-800AC, eic. IRTC : 1
! :Presentation Equipment - 1Songkhla
L | ;
‘ ! . . : :
91 A1-001- ", 1994 Fersonal Computer for ° “DEC"; VENTURIS 4100 with Monitor, Keyboard; Mousc. 'CTC 9
' BlwoB9 “Computer Training [ ’ ;
: ' i ;
[ GINTEST ™ "1997 Laboratory and Measuring  ;Turbidity Meter: TYamato Scientific Co., Lid." Model:18500-00, :RTC T
.Equipment . ete, “Songkhla
C
N D i ; ,
| 94AL-S1 - l994'\Copicr i"FUII XEROX" (1)FUNI XEROX COPIER, V-670, {2)EDITOR for .RTC : I
DADF, V-670, (3)MSI for Model 670, (4)HCF for model 670, EScngkhli\
|(>)Soncr for Model 670 -
GIAIRBIT 1993 Gestetner Copy Printer .~ "Gcslclner" (1)Copy Printer, Model:3380 with cabinet, (2)"DUPLO, CTC i
: : [ IDC 10* Collating system
! . i i
: 1 !
94AT-N-B1 ;- 1994 Car for Walter Quality {"To; ota® HI-ACE .CTC 1
| |
CGIATNGST 1999 Car for Water Quality “Toyata® HI-ACE B : RTC T
. V Songkhla
"| 9TAVO-BI T T993 Carfor leakage Control~ “ISUZU. Camea™ Y ot ( R
94A1-0-5177 11993 Car for feakage Control.  "ISUZU. Cameo”. - .. . T RTC™ T
Songkhla
'9TA17P03- T 71591 Piping Tools for Leakage T RTC T
S1 ; Songkhla
' H R
. i i
94A1-Q-BI 1994 UV/VIS Spectrometer ;'Lambda", 12 UV/YIS Spectrometer with accessories .CTC ]
94A2-01-B1" " 1994 Photometer with accessory  .-Merck Lid.” Photometer SQ 118, etz CTC 2
95A1-03-8T 1995 Leak noise correlator :"Fuji Tecom”, LC-2100 with option RTC i
: Songkhla
'93A1-05.1- 7 1993 Chtrasonic flow meter -"Panametrics”, Model PT363 RTC )
ClwC2 Chiangmai

_—

<

A
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iltlh No for, JFY © Name ol Tien: - Brand and Model Training . Amount
‘Each Center: : i Center: ! of Unit:
G5A1-05.1- . 1995 Ultrasonic flow meter ;" Panametrics™, Model PT868 HTC Khon -
KlwoK2 ; . e . : : iKaen
. P i L '
‘9sAlTos T 71995 Uitrasonic flow meter | Panametrics”, SdeipTEEs T T :R‘fc' T
St : i : i ;Songl\hl:\ o
. a0
, . | e I
-95M-08-8'I'i 1995, Poriable Cioctro Magnetic | Fuji Tecom, 50mm, F ;CTC i
: : iFlow Meter ! : ‘ i
Lo i
935A1-12-B1"' |99S;Soﬁ\varc\ for Nc({\'ork "l\uhola Corporanon (I) Software (Waier Network System), (2) QCTC T
‘Analysis |Sonwarc (Application: Water Fiow analysis, Pipeline Statistic !
) |Syslcm) (3) Hardware (Digitizer, A0), (4) Hardplotter (Color i
: : iPlotter, A0, With Memory), !
93A1-14-BI1 1995 Data Processor for Gas (1Y WINCHROM?", Junior: DATA MANAGEMENT SYSTEM, |CTC 1
iChromatography (")Compuler (3)P/N 103486 Purifier (4)Syringe, (3)GC vials, i
' ,(G)Slandard Consumable Part kit for GC263- 50 “Hitachi® i
i !
T93A1-25-BT 1995 Microscope and Video 1*M¢iji Techno” Computerized Microscope Accessaries:(1)High iCTC 1
iSystem rcsoluuon color TV camera, (2)Image processing analyzer. (3)Color i
momlor {(4)Image Scanner, (3)color inkjet pnnlcr :
RT3, {995 Cor for Field Traiing of | *Hino" model AK176KC BUS (DRAWING No. BBA-AKI76KC- RTC 1
N ‘Water Resources and Water  195038) !Songkhla
.Dlsmbuuon : i
!
95AI-35.‘3_1;: 1993 Car for Water Quality (\1oblle "Hino" FC2WHLZ iRTC Khon !
Kl -Laboratory) Kaen
“§5AT35 91777199 Car for Water Quality (Mobile *Hina” FCIWHLZ - § (ol T
St Laboratory) :Songkhla
§3A1-35.41- 1993 Car for Leakage Control Clsuzu” diesel. 2500 cc, Model: TR Wanderer, Thairung Union Car - CTC “_ B
Bl Co., Lud :
95AL1L3541. 1995 Car Tor Leakage Conwral  “isuzu” diesel, 2300 cc. Model: TR Wanderer, Thairung Union Car .RTC Khon 1
K1 Co., Ld \Kaen
. ) :
93A1- 1995 Line Tracer 1(1) "Fisher Research Laboratory”, Line Tracer, Model: TW-770 «{CTC )
3342181 ! : : :
10 B2 : 5 '
95A1-40.1- 19935 Personal Computer Set for (1)"AST™ PREMMIA GX 100 (Double CPU), (2)"Hays" External  .CTC 14
BiwBl4 On-line Service Training Fax Modem: Model Accuraldd, etc.
93A1-50.1- . 1995 Personal Computer (Note ("MITAC™ Model 5121,(2)"EIGER™ PCMCA Type Il DaFax iCIC 6
Bi o B§ ‘book) for training and iModem 14400/V.32 with 14300 FANX, MNP2-4&35, V.42bis :
;tesearch at site .
GTA2-05-ST 1995 Microscope and Video "Meiji Techno Co., Ltd." (Thai Microszopy Co.. Lid.). Image {RTC 1
‘System Processing Computerized Microscope 21d Accessories:(1)High .Songkhla
power microscope for bright field & phass contrast observation.
(2)Zoom §tereo microscope, (3)High resolution color TV camera

/

_~
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_ltent No for - JFY Name of ltem: ! ‘ -Brand and Model : - - Training = Amount
“Each Center:’ Center:  of Unit:

96A1-03-Bl 996 Mercury Analyzer “Peckin-Elmer™(1)FINS-00 Flow Meter Injection Mercury System, (CTC o Ip
! , : Model:B0350-9560, (2)AA Winlab Software Assembly for FIAS, .
: ; Model:B300-0263, (3)Absorption cell Assembly, Model:B051-0334,: ;
i P ~ |(4)Mercury Lamp, Low Pressure, Model:B050-8569, ctc. | i
-96A1-04-BI ! 1996 On-line Demonstration “ADVANCED INFORMATION TECHNOLOGY" for total planning'CTC i i
: - iSystem and managcment in setting up the system compatible with the one of i i

MWA, (1)"Digital" "Alpha Server 2100 UNIX":*291 MHz Alpha I
CPU Processor, ctc. ’

GEA1-05-B1 1996, Water Examination Car iDietheim & Co., Lid., for total planning and management in iCTC T
' adjusting bus for the water examining car and setting up ali the i '
. . . equipment in the bus. {1)Mobile bus: :*Diesel 165 HP, 6 seats, ;
_ maximum length 6.1 meter, ete. i i
G6AT-AT1- 1996 Glass Ware . "PYREX", or "QUICKFIT", of "GERMANY", or "MOBSANK", or [RTC - i
st ; E c "E-MIL", or "THAI", or "REX", or "USA." .Songkhla
[96AT-C10- i 1996 Car for Leakage Control  i“Toyota~, VZI9SR-GKPNRW RTC 777
C1 . | : o ‘Chiangmai
[960-1-ST 1996 Construction of Leakage , - {RTC |
: iTraining Yard for RTC - : : - iSongkhla
‘Songkhla . : E




ANNEX 7 NWTTI Budget

Thai fiscal year

95 (94710 - 95/9) |96 (95/10 - 96/9) |97 (96710 -97/9) [98 (97/10 - 98/9)

MWA 9053t2.12]  1,505,847.86 1,737,354.98 2,515,000.00
[PWA 271,767.60 1.711,320.72 1,129,04561]  2,690,470.00
Total T,177,019.72 3,217,168.58 2,866,400.59 5,205,470.00




ANNEX 8 Thai Counterparts

Director 6I' NWLTTT ’ Director of each training No. |Counterpart Organiz|Activity [Training / Rescarch
Jcenter ’ A ation |No.
Ms. Wantana Manomaiwiboon 1 Mt Thamrong Buranatraku! MWA |IA Training
(Dircetor of NWTTI, MWA) 2[Mr. Tawachai Lijutipum . |MWA |IB Training
T 3|Mr. Viroon Sirinopakul - IMwaA IC Training
Dr. Knnlnya Reuksuppasonipon 4| M Pairat Chantubtim: MwA JIC Training
(D<puty Director of NWTTIL, PWA) 5|Mr. Thamanoon Chulkeeree MWA [ID Training
6|Mr. Wuthiphong Powichit MWA [ID Training
7|Mls. Supatra Buasri MWA |IEL Training
8|Ms. Suphanitch Rumruay MWA |IE2 Training
Ms. Supatra Buasri 9| Ms. Nisapas Buddhapol MWA 24 |Research
(CTC Bangkok, MWA) 10jMs. Siwilai Kijpitak MWA 2B Research
11[Mr. Somboon Sunanthapongsak MWA |2C Research
12|Mr. Thavachai Khuptanon MWA |2D Research
13{Mr. Thavorn Nimvatanagul MWwaA |2E Research
141 Mr. Phoothom Phromlatthi PWA |I1A Training
15|Ms. Chongdee Eaosakul PWA |IB Training
16| Mr. Bundith Pratoomvong PWaA |IC Training
17| Mr. Nakom Roengnirum PWA {ID Training
18| Ms. Punjana Kumnoonsate PWA HE! Training
Mr, Pala Manoch 19]Mr. Kamthom Suwannariti PWA |IB Training
(RTC Chiang-Mai, PWA) 20| Mr. Peera Duangkeaw PWA |IE Research
IMr. Ampai Muadiong 21[Mr. Ampai Muadtong PWA |2D Research
(RTC Khon-Kaen, PWA) 22{Ms: Vasana Bonkum PWA [iB Training
23|{Mr. Mongkhom Somvisate PWA |ID Training
24| Mr. Panyawut Sitalaphruk PWA |ID Training
Mr. Wichit Kanghae 25|Mr. Wichit Kanghae PWaA 1A Training
(RTC Songkhla, PWA) 26| Mr. Pichaya Chuchuen PWA 2B Research
27| Mr. Dumrong Poolkaew PWA {2C Research
28| Mr. Surapomn Punjatep PWA [IB Training
29| Mr. Anan Hayeelateh PWA [IEL Training
30| M. Prasert Mudasa PWA 1D Training
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ANNEX 9 Result of the Project Activitics

(T r.umn[, Courscs)

No. | Activity * JFY [
No. |
AT T 190s
2ATAL 1996
Taliar T {997
4HA2 11995
TsliAaz T {1996
ol 1995
B HTY 17996
TR 1996
olin? 11996
Tz 1997
T T ges
et 906
13j1c2° 1995
Tracy T {1996
asic2” T T ey
ignnt 1995
17hini 1996
18} 11 1996
ot 19977
“20{ 102 1995
21102’ 1996
22(102° 1996
23] 115t 1995
24|13 1995
L H] 11996
26l T Thigog”
27|1ET 11997
212 11996

Name of sub-course

l)cvcl‘élwlﬁc—rii of W;tﬁc_r_('}.u:.mlil'y‘ '

Development of Water Quaniity

Management of Water Quality

Management of Water Quality
Watér Purification and Advanced Water” 1rL.\unuu B
Waler Punﬁcwlmn and Advmccd \V1|cr -

Water Qu1l|ly
Water Qu'lllly

Water Qu.;f {
Water Supply Operation Planning

Watcr Supply bpcr:mon P_l_mn.mg -

Hasic Water Supply Opcr'mon

Basic Waler Su ply Opcnlmn T

Dasic Water S

Analysis of Water IZoss and Preventive Measures (1-W)

Analysis of Water Loss and Preventive Measurés (LW)

Analysis of Water 1.oss and Preventive Measures (LW)

Analysis ‘of Water Loss and Prcvumw Mcmm.s (I W) B

Leakage Control Wark (I2P)
Leakage Control Work (LP)
Leakage Control \V;\rk (r.m

PR o Custinner Services
PRoand Customer Services

PR and Customer Services
PR and Customer Services
PR and Customer Scrvnc:.s'
On-line 'urvu:cs o

Date'start | Daie fnish | Period | Place | N, of traince | No. of traince| Total No. of
from MWA | from PWA trainee

19957523 S | R | I K
19967527 190676/14| TR T TS

" 19976ITe| 19977627 T R R T
199672714l 1996/2728) T TrrTThTTTY OUTTR[ T T T 15

T 996/ T 1996/9720 - 6 3 14
19957808 Ti99597| T TR T Ty T T 22
1096/1T718] 1996711729 10 Y T
199674122 1996/573 i e 12
"1996/875 1996/8/9 i 7 i3
199753 1997/5723 T B 13
T1995/1073) 1995710720 12 8 13
" 1996710715 1996/11/1 1 5 16
T1998/11714| 19957117241 10 6 3 14
199677716 199671126 T T T Tl 13
U2 199775721 T T T T T TR
1996178 199671719! | A T
199667241 = 199677112 Ty 3 19
1996/11119] " 1996/11729] TR T T U Tl T 20
99363 199714 T 127 A 19)
"1995/6/12 19957623 10|CTC ol I TN
199681130 199678723, T oIS | T T T 2T T 20
1997223 199720147 T agjrrCC K isf T
1995/6/20 1995/6/30 s|Ccre 1S ' 10, 28
1996/2/26 1996/3/1 sirres 8 12 20
19977176 199771717 0]C i 8| 20
199773710 199773714 T T TR 19
“199776/231 T 1997/61271 T S|RT ) BT
996 1i2s| 1996RiA) T S|CTET | T T T T T T



\

(Rescearch and Development)

s No.j Activity | JFY Field in Topic ’ h ' i Dalcstart , Datc finish ) Period | Place
No. ! ; (ays)
. _ ! |
112A 1994| Water Resources Investigation of Water Sources of 4 Waterworks in Thailand on Quantity and Quality - . ‘19957171z T 19987331 79,CTC
Manapement, . ) | . !
A2A 1994 Water Resources tavestigation around the Chao Phraya Rivee and Pointing Problems on Quantity and Qualiy™ -~ 7 7 T1995730Ts| _IT)‘ﬁII/—T.’i 67.CIC~
Management - ' Ty
. i t
: N D
3i2A 1998\ Water Resources 0 [Research un tiie Possibility of Pollution at the Samlac Intake by Neighbor Canals ~ 777777 995279 19967476, 122.¢TC
Management | ;
4i2A 1996/ Water Resources Research on Algae Prablems for Water Supply in Southern Thailand : 1996/7/10 1996/11/9} IZJKR'I'CS
 IManagement i i
i !
. [ D e e e e e e e e = R S, [ — SR S S !
5]2A 1997| Water Resources Study of Actual Pesticide Pollution in Thaitand 1997/6/4 1997/10/3;
Management
. . e SO SN
6213 1994} Appropriate Waler Finding on Water Mirification through the Obscrvation i 199571127 1995/3/31
Purification Process - :
e e e meeim e o e A e P — RN . .
o3l 1995| Appropriate Water {260 and lis Adoption 199541127 1995/10/1 C
i Purification Process Il
R12B 1995{Appropriate Water  [THM Formation i . T 1996 199642 S—GEC"l'C"m-"_ :
Purification Process ' I :
|
on 1996 A])Hfhp"ri:u:.-"iVHt'c_r"m ) ement of PWA'S Water Treatment Plants B N o 1996/10/3 120 RTCK
Purilication Process ! ‘
+ '
i '
1n2n 1996; Appropriute Water T {Chlorine Cnn‘sum{niun in Dangkok Lo ) o 199743125 19977624 92:CTC
Purification Process . !
) |
) v 1997 Appmprmlv_ Water T I—l-lip_rt.).v.cx-n;:ll\‘l-in- b];f:r.:l'iil)lu and Maintenance of Water Treatment Plants (Mclmp_(;i-il.:\—n‘ Arca) T T Tig97078 19‘7'-77]272-8' K l2ClC T
Purification Process H i
1
1212C 1995 Appropriate Water Supply  |Analysis ol the Hydraulics by Producing A Program o 199sns 19951 [/J()i 67 CTC
Operation !
|



—6L—

. No. | Activity
: Nuo.
!

H
©onbc
i
|
l 1412C
i xslzn
i
1612
17520
!
N
CoeaE T
|
b oagai
|
E
T2tk
|
'

Y
'_1'996
1997
1094

1995

“Field in WD
/‘\"‘p;-)}(-)pr'inlu Water Supply ’
Operation

/\phrbpri:_m-:-\\’:\wr Suphly
Operation

Sophisticated Leakapge
Cantrol

Sophisticated Leakage
Control

| T1995| Sophisticated Leakage

Control

596 Saphisticated T.cakage

Control
1995|Gn-line Sérvices Application

1996

1997

On-line Services Application

Rescarch on Electromagnetic Flowmeter ar

On-line Services Application

| Topie

Research for Demand Farecasting Method

Research for Protection of Existing Pipes uader the Qiher Construction Works
I

Rescareh on Customer Meler Accuricy ol MWA

4

Research on Cusiamer Méter Aceuracy of PWA

invesgigalion of On-line Services for Service Management in MWA and FWA™

Construction-of Demonstration System for On-line Services of MWA (i)

Cansiraction of Demonstration System for On'tine Serviees of MWA (D) 77

Feasibitity ol Constructing the Pipeline Mapping System with the Personal Computer

{zvaluation of $oil for Corrosion Protect

Date star | Date finish | Period | Place |
. I (days) i l
I T b
LT 1996110/7, T 1996/12/6 61 CTC !
‘ i : i
SO SV ARTUIr I S
1997/021] 1997 lfll‘ 64,CTC !
I . N
1 i '
1993/1/37] 7 19981331 64iCTC |
| i |
1995007 199512220 1OT.CTC '
J ‘ | !
! i :
11998/ 1996/326  111.CTC, RTCK
H H Nl N
' . | !
] . ; ] !
e e b e - A -l
L TTi99Gon] 1997378, TIICTC
; ! i i
\ i |
[N U RN RO S
1995797 199673726;  202;CTC, RTCC |
1 ] H
H |
I Tt
SN N NI A
1996/6/6] 19971375
1
i |
- T T g A 19930 23T
S, . IS




—08—

B\ (Information Exchange)

[4

Na,

Activity 1 Seminar 7§ JFY
No. Bricfing /|
Exchunge §
.. L !
3A Seminar ;1995
!
3ATT T {Seminar {1996
- Hricl'u-lg il‘)9-l
W7 kdefing (1993
[}
1
BT [Bricting (1995
n Bricling 11995
3377 T inrieting (1908
3 Brieling 11995
W |Bheling 1996
T |Briehing 119967
1
3 Driefing 1996
" T nhching 11996
n hricling ! 1997
|
|
m Bricling 11997
o
¢ lixchange 11995
: P
ac Exchange {1996
|

Name of Activitics

Special Seminar: “New World Technology in Water Supply”

Special Seminar: “Sustainable Witer Resources Development and Management towards 715t Century®

Recommendable Topic for Rescarch on Water Resources Management, 2. I:f;\.di‘l‘\EEﬁ\-'\V:l-lc-;_l"-ti-ri_ﬁi;'i\ﬁt.)}\"li-ll-'.t)-;l_gﬁ‘if{éu T
Observation, 3. Sludge Treatment in Purification IMants, 4. 1ow lo Protect and Preserve of Existing Pipes !

I. importance of Information on the Ficld of Water Resources M:i'n-aéz—:h_lc.;l, 2. Waterworks in PWA, 3. Water Registration
Reports in Thailand

1. Theory of THM Formation, 2. Tntroduction o New Technology in Water Supply

Study of Simple Pracedure for Tiydrmlic Caiculation on Personal Computer through Investigation of the Water Distribution
System

Resull of the Research aboul Meter Accuracy

LT iﬁnfi;ﬁi;-:ﬁ-idt'\-by'chlori-n:;l‘ién', 2.Manitoring system of raw waler

'
1. Implementation of the Project, 2. Case study of the evaluation metiiod of water treatment plants in PWA

i Thailand

Resull of a biological investiga

Activities in NWTTi Project
I.Activities i__l{N\V'l'l'l Prajeet (PR mid customer services), 2.Method of evatuation of soil
Improvement of chloring dusing and management of residual chloring for Dangkok

1.Research result on pesticides analysis in water sources in Thailand, 2.Gvaluation of training courses
lt.ch_l;lc.\li'\clmngt. with WSESTC, Indonesia

Technical Lixchange with MWVSS, Ihilippine

Date($tan) | Date(Finish) |
|
199374727 Icr
TG - "'!iﬁff'c“ )
19953071 N iC‘i’C
199574719 gclch T
!
T BT %i:ljc -
TTliedsiiias T ) '!Ei'c_
T e T 99N 20 " TiCTe
oot o ot e e gé__r,é______._..
T U6 TIeTe
'
T T e e e 1996/1177 TG e T
T T e = - EQ?/}/} e CTC" Tm——
T B 10077772 A iC'l'C .
1997620 Ecrc
19979726 %C'I'C
o T 1998/ 2717 7 [1995/12722 ;\V'SI_ES‘rC'i.]
{Indonesia
- - (199 T figdgiong iNwiT




ANNEX 10 Materials for the Training Courses

“No. 'CBH’c'Er"N‘aEwE'Ef'F'iI-I'Ji " "Name of Matcrial Texi/ © English -~ Thai
Ficld ' ) ) _ Video
TR '"\'\"a'nEr'"R—cs'E)E'rc'u‘s’.EEgiﬁ;\TfoF\'c'oT\'c'u'r}\'in'g,'(Jm‘c'r's’iiﬁ,ry'iﬁ Japan Text  Alrcady  Nolyel

TYNA T IWaer i(EsoTrcl'sl'C'énErE\l_iﬁfér—n{K on of waterworks in japan Text” “Already  Not yet

A '
3IA -Water Resources Water quality accidents in water sources

TXTAT T Water Resources Procedures for water quality analysi

'

“Text  iAlrcady Notyel -

Text. Already Notyel

51A ¢ Resources Monitoring methods of raw water Text. Aleady Wotyel
. ¥ :
. | |
618 iPurification iOutline of Purification Process . Text ;Alrcady -Not yet
: | | | :
' i . :
e i } i .
71B *Purification { Water Quality Control Text Already  Already
TT31B~ Purification :Chemical Sedimentation: - Text.  Already “Already

918 Purification - ;Rapid Sand Filtration

T Fexi . Already | Already

TText Alrcady  Already i

"TTi0TB T Purilication ‘Chlorination
TS 7T Purification :Sp:cial Treatment - e T T T ST Aveady  Novyet
VB T Punfcaton  Manganese and Tron Removal T Tewt T Already Already
BERL:) Purfication  Tremmentof Algae T T T T T N T Alréady T Not yet
T8 Punification j;\dv:mced Water Treatment Process Text . lAIrcady Notyel
1518 Purification .Waler Quality Control . : : - Text Alrcadiv—;:\'—t’-(_)?l""
o .16 18 Purification z\‘r‘aler Quality Examination --—.-_Tr::r—r\-l-n:_ad_y_—ﬁ-}::i
1718 Purification ‘i,\dvanc:d Water Quality Analysis : Text VAlr:avdy Notver
TE T Purification %\\“n::r Quality Data Analysis ) Tet CAlready  Notyer ’
TT9NE Distribution jPrc-Tcst for Basic Water Supply Operation - Text 'Tl?ES&}""KFS’;&?
T01C Disuribution -Compar:nivc Study ~ the Case of Japan Text _.-\lr:::d;.' Alrzady




No. "Code'of " Name of Fictd * Name of Material ~

7 Text?  English T Thai

Ficld Video o
irie T "-[.)Ts_‘(rik;;libn ;Rcdudion of Noise at pumping stations o Text Alrcady
: ) ;
221C Distribution 'Demand Forecast ‘Text  Already  Not Yet
— L. e
231C Distribution iHydr::ulics
‘ S
SO S .
TITETT Distribution jDetermination of Control System ~ Basic [dea of Control System tText  jAlready -Not Yet
: i i
| ! L
251C Distribution jTelemeterand Tele-control System iText  iAlready NotYet
: i : : ,
i . . ,
T261C Distribution jAutomatic Meter Reading System Text. Already Notvet
t H ' —
271C Distribution :Wa(cr Meter Text  Already -Notyer
1
]
281ET T "Distribution T IMapping System T T T T T T T T T T e e U iAready Already

29 1C  Distribution

]
|
! - ———— e ———
|Pre-Test for Water Supply Planning
i .

:Tex( tAlready  Already

Distribution

T Text iAIreﬁy Already —

30 1C ilntroduction of Japanese Waterworks
"310C T Distribution The Guide 10 Sirength of the Facility against the Earthquake T Text T Already Notver
U330 CT T Distribution ; Date management Text Already  Alrzady
T331C 7 Distribution ..Epping system o TExT-—';\—h:é‘:'l-(!‘y-_"A-lr::i&y”
1
3dhie “Distribution Demand Forecast T T T T T T Fext T CAltready Notyet
T 331CTT T Diswibution -Network Analysis ~ Using Computer ~ - Text = Alreadv  Notyet
361D Non-revenue - Water Loss Reduction Management in Japan Text Already Already’
: . )
!
"73700 Non-revenu¢e . Analysis of Distribution Water and Leakage Texi ,\‘I-E&-E):«.-(l'rgd_;
381D Non-revenue  IManagement and Analysis of Leakage Information Text Already  Already
!
391D Non-revenue | Pipeline Diagnosis Text Already  Already
T20°ID T Nenrevénue  Planning Water Leakage Control, Case Study of Nagoya Text | Already | Already
THID T "Nonrevenue .Equipment for Leakage Contro! Text  Already  Already
N

.



No. | Bodiof ; Mame of Field | Name of Material T Text/ *Engfish T Thai
Field | i _ ' Video | ,
TTIIIDT None-revenue  |Analysisof Distribution Water and Loss xTcxl :f\lrcndy Already
R | : Lo
—— s l i -— - ——— . ——
31D ‘Non-revenue yMeter Accuracy Test ,Text  -Already :Already
: s o : . P
! | i :
FERT I iNon-revenue  {Leakage Tontrol Work +- . “Text' Alrcady :Already”
H i : H .
i ;
45.1D Non-revenue ,Appropvialc Distribution Text - Already ;p\lréady-_
i | :
L | | |
TTAGIEN T Services iimprovemen of Services (Sub ourse PR and Customer Servnces) Present FText .Alrcady Already
iSituation of PR Activities and Customer Services in Japan (Vol I) o :
o | L
TIUET | Services 'lmprovcmcnt of Services (Sub- “Course PR and Customer Services) Present 1 Text iAlrcady .,\uésa',?
' ISuuauon of PR Activitics and Customer Services in Japan (Vol,2) i i .
| | . -,
43 1El :Senvices Tmprovement of Services (Sub-Course PR and Customer Services) Present iText Already ;Already
! Siwation of PR Activities and Cuslomcr Services in Japan (Vol,3) ! o
TTOEL :S:rvic:s Iimprovement of Services (Sub-Course PR and Customer Services) Present  iText - ;Already :Already
' ;Suuauan of PR Activities and Customer Services in Japan (Vol 4) : : :
' i :
. ! : ;
50 1E1 Services Introduction of Portable Terminal in haooya Cll) (M:lcr Reading and IText Already Already
; Notice of Water Valume and Receipt) ; :
—'?L IE1 .Services :Works of The Branch Office in Nagoya City :Video Already
H . i -
“TSTIEYTTT On-line Tatroduction On-Tine System in Nagoya Waterworks Bureau | ‘Text  Already Notyet
T33TEY T On-line Hoduction On-ing Sysiem in Nagoya Waterworks Bureau2 Fext” Already  Not yet
T SSE2T T Oncline Service Busin;:ss in Waternworks Bureau e m'i'-c-x'i"w.si;é-:l-&}'_'r\-'t;t-_\'-c!
550EY ~~Manual of Handy Terminal machine T T TR TAiready T Already
361E2 On-line Video Alrzady

"Works of The Branch Office in Nagoya City




ANNEX 11 Reportsofl

No. Codeol  NamcofFicld

Lescarch and Development -

‘Name of Report

Field )
1274 ‘Resourees “Techaical report "Survey on Waier Sources for MWA and PWA (1)~ " Mar, 1995
; :
TTTFIATT T Resources' iT_uchniéal r:;;B-r(_;-Suchy on Water Sources for MWVA and PWA (2)” Apr, 1995
T33AT T [Resources _;Monilo‘ring of raw water o - T T T T AP 1996
!

BEV7 S ‘Resources Sndition of pesticides in raw water T Sepr 1997 T
$3B - Purification “Techmical Repont for NWTT Project Phase 11 Mar. 1995
628 *Purification iRcscarch on Disinfection By-products.by E260 . Sep. 1995

BB Purification ‘Research on THMSs Formation by Chiorination Mar. 1996
g T "-f’h-rﬁic'n_l'i'a—_—’-—:Rescarch on the Evaluation Mcthod of Water Treatment Plant - TTTTTT UBA1996
—__9_‘§§-—' . Purilication ;Rcs-earch-Rcsull_on Chiorine- Consumption in Bangkok Jun, 1997
“T0aC Distribution :Dis(ribulion System Analysis Nov. 1993
AT 26T T Disiribution ‘ Feasibility of Construction the Pipeline Mapping System Dec. 1996
i
TR T T Divuibution “Feasibility of the Demand Forccasting Method - Nov. 1997
133D ‘Non-revenue :Protect of existing pipes under the other contiactors Mar, 1995
130 T Non-revenue Customer Mzeter Accuracy of MWA and PWA T T Nay. 1996 T
153D T T $Eitable way to use eleciromagnetic flaw metzr & Method of Evaluation of Soil for Mar, 1997
Corrosion Protection ’ :
TTT62E On-line _Report of Investigation of On-line System for Service Management in MWA Mar 1996
T H72E T Oacline “Report of Investigation of On-line System for Service Management in PWVA Mar. 1996
TT82E 7T T Ontline T Summary of the final reports for presentation - On-line System for Service  Mar. 1996
“Management -
B On-line -On-line Service System Mar. 1996
T30 28 On-line Image of Work of Demonstration System for Service Management Mar. 1996
713€ On-line Image of Work of Demonstration System for Service Management (Design for Mar, 1997

Sereens & Slips)




ANNEX 12 Scminar Réhor(s

"No. ' Nanie of Report

~ "'special Seminar: "New World Technology in Water Supply”™ T IR

2 Special Seminar: “Sustainabic Water Resources Dévelopment and Management LT

‘

s tawards 21st Century™

Date,

UiggsaAng

)

TT996 15




ANNEX 13

=

PDM

‘I'he National YWaterworks Techunology Training Institate Project (Phase 1) .

PROJECT DESICN

MATIUX (PDAD)

Nacrative sunmmmary

Verifuable Indicators

Means of Verification

Important Assumptions

€Overall Goal )

The number of qualitied stall in MWA and PWA

The related statistics and the survey reports on Thai

{Necessary conditions lor sustainability )

To produce technical and managerial stafT who have waterworks 1. The cconomic and political situations in Thailand]
sufficient knowledge for applying  advanced and will continue to be in good condition.
appropriate technology 10 Thai waterworks .
{Project Purpose) . b The evaluation ol training courses by MWA and| [, The survey report on the Project 1. The povernment ol Thailand recognizes the
To strengthen the capabilitics of the National WA 2, The survey report on the Project " importance of the ™ training/education,
Wiaterworks Technology Training Institute (NWITT1){2. The evaluation of research amd  development|3. The survey report on the Projeet rescarch/dévelopment and infonmation exchange
in the arcas of training and cducation, research and reparts by MWA and PAVA A, The survey repont on the Project on walerworks technology.
development and information exchange 3. The evaluation of information exchange The news of newspaper, broadcasting and other{2.  The personnel trained in the Project will continue
performance by (he foreign and  domestic media on the Project working 2t NWTTI, MWA and PWA,
watenworks institutions -
4. The recognition of NWTTH as a core organization
for Thai waterworks
LOupns/Resulis) 1. The number of participants and training courses| . The Project annual report on training 1. MWA and PWA will cooperate with each other
LI Personnel of CTC and RTCs are capable of implemented in the Project The curriculum to implement the Project.
conducting  training courses on more advanced The contents of the curriculum developed in the The 1raining materials 2. Advanced : technology - is transferred 10

waterworks lechnology in which they will deal
with the newly emerging  subjects s Thai
waterworks,

Personnel of Songkhla RTC are capable of
conducting training courses on the technology
appropriate for dealing with the characteristics ol
the southern pirt of Thailand.

2 Personnel of CTC and RTCs arc capable ol

[

carrying oul rescarch and development through|

which the specific problems of Thai waterworks
can be solved.

3 Personnel of CTC and RTCs are capable of
cxchanging waterworks information with forcign
and domestic waterworks training institutes as
well as to diffuse watenworks information in
Thailand.

4 The necessary machinery and cquipment will be
sectred,

Project

The number and the contents of the training
materials developed in the Project

The number of qualificd personned of CTC and
RTCs for training

2. The number of research and  development
prajects implemented in the Project
The contents ol research and development project
reports compiled in the Project
The number of qualified personnet of CTC and
RTCs for research and development

3. The comtents of the training  information

exchange activities of the Praject
The number of  participants  and
implemented in the Project
The contents of seminar reports compiled in the
Project
The number of qualified personnel of CTC and
RTCs for information exchange

4. Number and items of machinery and equipment

seminars

2. The Project annual report on research and
development
The research and development reports
The Project annual report on
- exchange program
The seminar reports
4. Lists of machinery and equipment

i

information

counterpant personnel from MWA and PWA at
CTC by the JICA experts.




L Activities)
b, Training and Education
1.1 Advanced Technology
(1Y Developmentof the curricilum and text
() Implementation of the training courses

(3) Lvaluation of the results of the training|”

courses,
1.2 Appropriate Technology
m Development of the curriculum and text
(2) Implementation of the training conrses
(1) Cvaluation of the results ol the lr:ﬁr\iﬁg
courses ' '
2. Research and Development
(1) Planning
{2} lmplementation
(3) Lvaluation of lke cesults
3. 7 Information fixchange
(1) Plamning
“{2) Hlmplementation
(3) Evaluation of the results
4. Machinery and Equipment
(1) To make the list of necessary machinery
and equipment
(2) Toinstadl machinery and cquipment

Cinpuish 1.
(Japanese side) (Thai side)
1. Dispatch ol ixperts I, Building and facilities 42,
+ Long-term experts a. CI1C
Chiel advisor b.  Chiang Mai RTC~
Coordinator c. Khon Kaen RTC-

Walter resaurces management
Advanced water purilication processes
Water distribution
 Non-revenue water-loss management
Impravement of services
+ © Short-lerm experty .
Witer resources development
Water purilication processes
Water supply operation -
- Leakage contral
_On-line services
2. Acceptance of C/1°
» Training al watenworks utilitics LB
"+ “Teaining at research institutions
« Joint fiudy in watenvorks for senior or 4.
exceutive sl :
3. Provision of cquipment for the
technology transfer

~

advanced

d.  Songkhia RTC

Construction of building for Songkhla RTC
Duilding of Songkhla RTC is to be constructed
by Thai side by September, [996. Nakhon Si
“Thammarat Mechanical Center, Repiona!l Oflice
No.§ and/or  Iladyai  Songkhia  Walenworks
Oflice will be used as substitutes for Songkhla
RTC until the building of Songkhla RTC is
completed., .
Necessary . budget  for . training/education,
research/development and information exchange
activities, and lor operational costs of facilities
Assignment of C/ and supporting stafT for the
Project

Recruitment  of  necessary
planned training courses

lecturers  flor  the

MWA and PWA will send a suflicient number ot
trainees to NWTTL
Equipment is supplied in time.

{ Pre-condition)




ANNEX 14 The Plan of Operation

Praject Purpose:

for the Whole Period

To strengthen the capability of the NWT'L in the arcas of training and cducation, research and developmieat and information exchange

Target

OQuiput Activilies 1994 1995 1996 1997 1998 1999 | Responsible Input
Person
PAT710[14T710]14710014710{14710f14710
Ternm of Cooperation el Etetnd et Gt O EETTREVINY [
Personnel of NWITT are capable ol conducting 1. Training Courses e Chiel Long and
training courses on more advanced waterworks|  A.Water Resources Munagement Advisor, short term
technology and on the technology appropriale ¢ Development of Water Quantity Sub-courses B B Su B C Experts, Experts,
lor dealing with the characteristics of the + Management of Water Quality Sub-courses B Su B K B Directorof  |C/Ps,
southern part of Thailand, by introducing the] B.Improvement and’ Rehabilitation Technique of NWTTI, Suaflof
resulis of research and  development 1o the Walter Purifiention Process : . CPs NWTTIL
training curriculum ¢ Waler  Purifieation  and  Advanced  Water ) B B Sudy B B Technical
Treatment Sub-courses Equipnient
+ Water Quality Sub-courses BK |SuB c B (B
C.Water Distribution
« Water Supply. Operation Planning Sub-courses B B Su B (B
o Basic Water Supply Operation Sub-courses K B c B S B
D.Non-revenue Water-loss Management '
» Analysis of Water-loss and Preventivé Measures CB K|B S B |B
. Sub-courses
* Leakage Control Work Sub-coursces D Su |CB K B S
. Improvement of Services
¢ PR and Customer Services Sub-courses B |Su BCKS | BCKS |BK
« On-line Services Sub-courses B B B B
* Training Method B
Personncl of NWTTTT are capable of carrying out|2, Research and Development cip
rescarch and development, and of introducing|  A.Waler Resources Management Bl R Bl e I L
the results to training courses to upgrade the| B.Appropriate Waler Purilication Process e B el EESEEEErn oy EERSTIRR P prrre
quatity ol the training in NWTT1 C.Appropriate Water Supply Operation el Bl B B LT e
- D.Sophisticated Leakage Control el Raane Rt ot ] CECECTTREY ERTPRITORTY PROETSTI [
1L.On-tine Services Application Eaal ERTEICTEATS FESTITRSTY EETERTRUIT Py DU
Persomnct of NWTTT are capable of exchanging| 1, Informution Excliange cne
waterworks information  with  foreign  and|  A.Seminar B S [(Open) B
domestic  waterworks  institutes, and  of] D.Bricfing Session BB B B. B B B
intraducing the results to training courses to| C.Information lixchange * i
upgrade the quality of the training in NWTTT (WSES | B
TC)

Note:

WSESTC: Water Supply and Environmental Sanitation T'raining Center

1 CTC Bangkok, C: RTC Chiang Mai, K: [XTC Khon-Kaen, S; RTC Songkhla, Su: Substitule for RTC Songkh

la




ANNEX 15

Project Purpose:

Revised Plan of Operation for the whole Period

To strengthen the eapability of the NWTT in the arcas ol training and education, research and development and information exchange

Qutput Activities Target [ 1994 1993 1996 1997 1998 1999 | Responsible Iaput
. Person
14710147.10{14710§14710]14710}14710
Term ol Cooperation el LT B el e -
Personnel of NWTL are capable of conducting}!. T'raining Courses cw Chiel Long and
training courses on more advanced walerworks] A Water Resources Management Advisor, short term
technology and on the technology appropriate o Development of Water Quantity Sub-courscs 8] B Su BC Experts, [ixperts,
lfor dealing with the characteristics of Lhe « Management of Water Quality Sub-courses B Su ) 3 K|B Direcior of  |C/Ps,
southern part of Thaitand, by introducing the] B.mprovement and Rehabilitation Technique of NWTTY, Stafl of
results of rescarch and  development to the Water Purification Process SV ees NWTTI,
Iraining curriculum o Waler Purilication  and  Advanced  Water 81 13 S BB Technical
Treatment Sub-courses B : Equipment
« Water Quality Sub-courses BK - SuB |C B '
C.Water Distribution . ‘ . )
o Water Supply Operation Planning Sub-courses B . B Su B |B
« DBasic Waler Supply Operation Sub-courses K| C B BS. B}
+ D.Non-revenue Water-loss Management ' ) ’
« Analysis of Water-loss and Preventive Measures cB K| B S$-B {B
Sub-courses S ’ - >
¢ Lcakage Control Work Sub-courses B Su |[c B |K'B |S
E.Improvement of Scrvices )
¢ PR and Customer Services Sub-courses B -{Su JBCKS |C K |[B -
s On-line Services Sub-courses B - B B - B -
* Training Method B> ) : ”
Personnet of NWTTTT are capable of carrying outj2, Reseurch and Develapnient cmn
rescarch and development, and of introducing|  A.Water Resources Management B e e Bl et R
the results to training courses to upgrade the B.Apprapriate Water Purilication Process B e el el Lo e e
quality of the training in NWTTI C.Appropriate Water Supply Operation -—-- ———e
D.Sophisticated Leakage Control el T B R
E.On-line Scrvices Application e et P R
Personnel of NWTTT are capabie of exchanging|3. Information Exchange cn
waterworks  information  with  foreign  and]  A.Seminar B C S B
domestic  waterworks  institutes,  and  of] B.Briefing Session ——— —evees
introducing the results to training courses to]  C.information Exchange ¢ B
upgrikle the quality of the training in NWTTT (WSES
1C) -

Note:

13: CTC Bangkok, C: RTC Chiang Mai, K: RTC Khon-Kaen, 8: RTC Songkhla, Su: Substitute for RTC Songkhla
WSESTC: Water Supply and Environmental Sanitation Training Center in Indonesia
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Deputy Chairperson .Mr. Wall'anav Y. Deputy Govenor, MWA
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(1) REFHLHLLITREPORAFMAR

Kf 5 ERIE FiR%  |EmmE (EAH)
Lk #E sumE JICA 941006~970831
R KEFEE HRHAGER  |941014~970318
bl UK RS ZEETKER [941014~970318
EH BE Bk e HLAkER  [941014~970930
HE —8 F—T7 KN~ EREPkiEE  |941016~961015
EH R A | KBRADKEES  |950120~970119
Lk BE  F-T7 RAAY— REMAES  |961007~981006
Ba RE KRR KIRRPKES  [970113~990112
ITIE A KEREE MEmkES  [970305~990304
B BRE Uk REE L EERKEE  |970401~990331
MhH BEIE BEALRKLE fLRTkER 970901~990831




(2) TEFHS L [ FIREPOEHMFMR

K% i IR % JoatiE (EAR)
#WE 8 F-778 N 4Y - wafkiEm  941016~961015
i 8] ¥ Jr.EMA 941006~961005
B8H #& KEERED HRTIKER 941014~961013
BEH gEsS BB gk E tLagrAoER 941014~961013
EBHM & KB R KRR AFKERR 950120~970119
#t EF sk RES HEHKER  941014~961013
B B IKEBIRER HiRHAGER 940112~950331
R (5 Bk AL IR fLiIRmkEE  950127~950331
P | BEERRKBALE &HEH/kER  950127~950331
HE OWE AERIRE R MRTKIEE.  950215~950422|
it ER HEEL Z&BEwKER  950120~950719
HE —Ep F-77 N AY - #EkiEE  941016~961015
Wi $468 3 E JrEMA 941006~961005|
&n B KERRER METKER  941014~961013
EH s B ALk ILRHKEE  941014~961013
mHM K E R KIRFPUKES  950120~970119)|
#t o UK BB g EmkiEiE 941014~961013
FEH R A—T= oIS 950425~950430
B RE d—TFoo W WEELETARER 950426~950430
My RE A—F=2 eI+ —WEF QR ) BERmEIELs- 950425~950430
BT BF *E LR AGERS 960118~960412
T 4 KEKEE D HERTKER 951207 ~960406
hE - EIE BELRkLE fLIRmKER 950727~951001




% = K EF & E AFRFIK#EE ~ 950925~951130
& EfR KB ALl ZEEfk#ER  950907~951222
WE HE A MR RUTHN AaETIKES  951207~960326
HE EEEY LERHKER  950907~960326
Y s T Bt 950904~951103
uEH BREH ZHEMKEE  951207~960321
#WME —Bp F-778 N 4¥ - RERHBAER 941016~961015
i 48 ¥KBRe JrEMB/EE  941006~970831
am ® EREEE MWEmAER  941014~970318
EF B Bk LM KER  941014~970930
EIHH & 7k KERFPKEES  950120~970119
#t ¥ I BETE ZHEMIKES 941014~970318
BE R 7B I KIERIAER  970113~990112
ks E= FITNNAY - s=EMAEE  961007~981006
B BR Ik RS ZEERKES  970401~990331
ITIEIA KRR #RmKER  970305~990304
Bt sk *254 L HA ZHERAER  960606~970305
I 3Bk kIS ERE HEMAER  960606~960719
ek H—  BKBKENRE HMHAES  960606~961003
HH = BkiB kK E s=m#kEs  960606~960719
kak H— IKHEE #EmKEE  960710~961109
H & KE HLRHKEE  970325~970624
HHE R STEd-An () BAKEGSE 961101~961107
e ST H 2 S L EEMKER  961001~970326
1): BERE £ EMKES 961001~970326
®H Rt kiEtE KFRFIkiEB  961007~961206
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E# N FimSE |RAMME (£88)
Mr. Viroon Sirinopakul 7K % A I 1 MWA |960111~960617
Mr. Nakorn Roengnirun Bk R E R PWA [960205~960520
Mr. Kamthorn Suwannariti B EE{L#okanE PWA [960322~960619
Ms. Suphanitch Rumruay WEA S Y —ER MWA [960325~960828
Ms. Supatra Buasri PREUBEY—EX MWA [970120~970629
Mr. Thawatchai Lijutipopom  EE{LHk0E MWA [970108~970402
Ms. Wassana Boonkoom = E sk PWA 1970108~970403
Mr. Dumrong Poolkaew Bk ER PWA [970331~970614




5. TEHEMHM YR

ClemNotor IFYTT T WNameotfem: v T T T BT amdNoda T T TTTTT U T Training | Amount
.Each Center:, ' ! Center: ; of Unit:
. ) | : H
| : 1
_____ i ; i . ) i :
(94AL1-A,D.Ci 1994 Sounding Systems and Movable Sound System: 'l‘arynsonic'.v WX-800AC, cte. " IRTC ;
‘ i :Presentation Equipment ‘ ‘L ! ) . :Songkhla i
i o |
P | ;
: ' i : :
94A1-D0 .-_l‘-ﬁ:l— Personal Compuier for  {"DEC", VENTURIS 4100 with Monitor, Keyboard, Mouse.  .CTC : K}
BlwBy :Computer Training S ' : S . .

i -
SIXTEST ™ 71993 Laboratory and Mcasurmn ingTurbidity Meter: ~Yamato Scientific Co., Ltd.” Model:18900-00, RIC

.Equipment : ete. ¢ Co : ‘Songkhla
. [ < '
; . | . . . _
94AL-1-51 - 1994 Copier “FUJI XEROX" (1)FUII XEROX COPIER, V-670, (2)EDITOR for RTC '
' ‘ DADF, V-670, (3)MSI for Model’ 670, (4)HCF for mode! 670, . - 1Spngkhla
: (>)Soncr for Model 670 . - . . i
SIATK®BE T _I994.Gcslclncr_Copy Printer i"Gestetner”, (1)Copy Printer, Model:5330 with cabm:l. (’) DUPLO CTC -
o ) 'DCIO" Collating system
- | :
94AL-N-BI | 1994 Car for Water Quality } TO)D(:I HI-AC_E ;CTC :
SIRTINET ™ T999 Car Tor Woter Qualiy  "Toyewa® FIACE ™ RiC
. . . - Songkhla
9IATTOB1 T 1994 Car for leakage Conwol TTREBUIUL Cameor T T T T T T —C'fé
94A1-0-51.7 199X Car for feakage Control ~ “ISUZU. Cameo™ T o T RTC 7 7
’ ’ o : Songkhia
CITY -_P-OE-'_T 1694 Piping Tools for Leakage ' ' TTUTTTTRYTET T T
M| ) . o : : Songkhla
1 i
I . !
94A1-Q-Bl 1994 UV/VIS Spectrometer i“Lambda”, T2 UVAY'IS Spectrometer with accessories CTC
94A2-01-BI " 1994 Photometer with accessory '-”\iér_cx Lid:* Photometer SQUIS. etc. —TTCTC
95AT-04:5T 1993 Leak noise correiator Fuji Tecom-, LC-2100 with option RTC
’ : L . Songkhla
Q3AT-0s1- " 1995 (Hirasonic Now meter -“Panametrics”, Model PTS68 RTC )

ClwoC2 ' . . - Chiangmai




e Mo for

Ry T T TN e ey T T i and KT T T T Tadining . Amount

i Center: o of Unit:

Each Center?’

L "__-._"_._— —— et s . ' ) " eim 4 mmms s ammrr mram s ocas we ar wa e m = o deeew v
93AT08 0. 1 i§§5:Uilrnsonic Now meter I *Panametrics”, Mod-.l PTE6S ) {RTC Khon 2
KlwoK2 o ! iKaen

: ! i ;
! [ . . B
‘9SAIS05T- 1993 Oitrasonic flow meter |'Panamcx}'|cT "R'I&Zi-.l (i1 B 1
St . !
o §on . B 1 .
. ] ! : ERNES S . . o
_95A|-os-aTi 1993, Fontable Elcciro Magnetic [ uji Tecom, S0mm, F i
: 1 iFIow Meter I
b
R
95A1-12-B1" 1995 Software for Network I kubola Corporation®, (1) Sefltware’ (‘e"al:r Ncmork S)slcm) (") T
‘Analysis 1SoNware (Application: Water Flow analysis, Pipeline Statistic
H |Syslcm) (3) Hardware (Digitizer, AD), (-l) Hardplouer (Color
i ; WL .o -iplouer, AD, With Memory).. - 5 -
:95A1-14-Bl 1 1995 Data Processor for Gas = - {(1)"N WINCHROM?®, Junior: DATA MA\AGE‘\AENT SYSTEM, !
i 1Chromatography |(7)Compuler (3)PAN-103486 Purifier (1)Syringe. (5)GC vials, :
. : ) I(G)Slandard Consumablc Part kit for GC26]- 50 Hitachi® .
95A1-25-Bl 1993 Microscope and Video ;"Mcun chhno Compu(cnz‘d Mlcroscopc Accessorics: (I)Hxvh i 1
System ‘resolution color TV camera, (2)image processing analyzer, (3)Color !
-monitor, (4)Image Scanner, (5)color inkiet printer :
‘$3RTI33. 7 7i995 Car for Ficld Training of _;"Hino" model AR 76KC BUS {DRAWING No. BBA-ARIT6KC- ;RTC ‘ 1
St : :Water Resources and Water  195038) *Songkhla
' \Distribution : i
! . . v . . o o
95A1-35.51- ‘[9951Ca"r for Water Quality (Mobile “Hino® FCi\VHLZ » ;RTC Khon 1
K1 -Laboratory) ‘Kaen
ATT33317 71995 Cor Tor Water Quality (Mobile “Hino™ FC2WHLZ  TTUTTTRYCTT T T
Laboratory) ’ :Songkhla
§5AT-33.31- 1993 Car for Leakage Control “Isuzu” diesel. 2500 cc, Model: TR Wanderer, Thairung Union Car  CTC T T
Bl Co.. Ltd :
9SAI-3841- 1995 Car Tor Leakiage Control — “lsuzu” diesel, 2300 ¢c. Model: TR Winderer, Thairung Union Cor -RTC Khon ~ ~ 1
K1 Co., Lid . :Kaen
93A1- 1995 Line Tracer (1) “Fisher Research Laboratory®, Line Tracer, Model: TW-770 :CTC . )
3542181 ! : . :
to B2 ! ' !
93A140.1- 1995 Personal Computer Set for (1)"AST® PREMMIA GX 100 (Doublz CPU), (2)"Hays™ External  .CTC T4
BltwBl4 On.line Service Training Fax Madem: Model Accuraldd, ete. .
93AT1-30.1- . 1995 Personal Computer (Note (IY'MITAC™ Model 5121,(2)"EIGER™ PCMCA Type 1l Dat2Fax iCTC 6
BtioB6 ‘book) for training and iNodem 14400/V.32 with 13400 FAN, MNP2-4&3, V.42%is H
;rcsearch at site . ) :
-95-\3-0575.l 1995 Microscope and Video \"Meiji Techno Co., Ltd.” (Thai Microszopy Co., Ltd.), [mage RTC T

‘System ) Processing Computerized Microscope 3nd Accessories:(1)High Songkhla
power microscope for bright lield & phasz contrast observation. :
(2)Zoom sterco microscope. (3)High raselution color TV camera,




“Ttem No for, JFY Name of ftem: T T T T T T Beand and Model [ T 'f'.r;in_'a'i;lg- " Amount -
"Each Center:, : i Center:  of Unit:

96A1-03-BT 'Iz?-%_Mercury Annlyzér

in- El m‘LI'"(I)Fh\’S—‘OO Fiow Mclcr lnjccuon Mcrcur) System
Modze1:B050-9560, (2)AA Winlab Softwvare Assembly for FIAS, i '

L ’ " |Model:B300-0263, (J)Absorpllon cell Assembly, Model:B051-0334,: -

f i (4)Mercury Lamp; Low Pressure, Model:B050-8569, etc. | i
:96A1-04-B1 1 1996 On-liné Demonstration -~ -["ADVANCED INFORMATION TECHNOLOGY" for tolal plannlng CTC i

! , iSystenmy . and management in sctting up the system compatible with the one of i : ;

MAVA. (1) Digital” "Alpha Server 2100 UNIX™: ‘29I MHz Alphn i

) . CPU Progessor,.clc. -

96A1-05-B1" 1996, Water Examination Car iDietheim & Co., Ltd., for1otai planning and management in i€TC
e . " ladjusting bus for the water examining car and setting up all the i

. . , |equipment in the bus. (1)Mobile bus: :*Diesel 165 HP, 6 seats, A

. [maximum length 6.1 metér, ete. B i

GBAT-ATV. " 1596 Glass Ware "PYREX", or "QUICKFIT-, or "GERMANY", or "MOBSANK", or ;RTC : B
Sl ; Co "E-MIL", or "THAI", or "REX", or "USA." ,Songkhla -
SBAT-C10- 1 1996 Car for Leakage Control  "Toyota”, VZI93R-GRPNRW ' RTC 70
(o] . . : ' Chiangmai
'§60-1-ST . 199 Canstruction of Leakage |~ . RTC T
: i Training Yard for RTC {Songkhla
iSongkfila : i !
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. N T INo. | | Training / Rescarch
MITTIFFR | &V —Fik | K4 Rl o

Ms. Wantana Manomaiwiboon " }|{Me. Thamrong Buranatrakul MWA | Training
(Dircctor of NWTTI, MWA) . 2|Me. Tawachai Lijutipum MWA |Training
I "3[Mr. Viroon Sirinopakul MWA |Training
Dr. Kanlaya Reuksuppasompon - -4 ,.M,r. Paf(al Chantubtim MWA [Training
{Deputy Director of NWTTI, PWA) 5|Mr. Thamanooﬁ Chulkeeree MWA {Training

- B TR "6|Mr. Wuthiphong Powichit MWA | Training -
“7|Ms. Supatra Buasti - MWA  [Training
8|Ms. Suphanitch Rumiuay MWA [Training
| Ms! Supatra Buasri “9|Ms. Nisapas Buddhapol MWA jResearch
(CTC Bangkok, MWVA) 10| Ms. Siwilai Kijpitak - MWA [Research
11|Mr. Somboon Sunanthapongsak MWA [Rescarch

12|Mr. Thavachai Khuptaron WA [Research
13|Mr. Thavorn Nimvatanagul MWA [Research
14|Mr, Phoothorn Phromlatthi PWA |Training
15|Ms. Chongdee Eaosakul PWA |Training
16|Mr. Bundith Pratoomvong PWA  |Training
F7|Mr. Nakom Roengnirum PWA . |Training
18| Ms. Punjana Kumnoonsate PWA |Training
Mr. Pala Manoch 19| Mr. Kamthomn Suwannariti -{PWA  [Training
(RTC Chiang-Mai, PWA) 20| Mr. Pcera Duanghkeaw PWA  |Research
Mr. Ampai Muadiong 21|Mr. Ampai Muadtong PWA  |Research
(RTC Khon-Kaen, PWA) 22{Ms. Vasana Bonkum PWA  [Training
23|Mr. Mongkhom Sornvisate PWA  |Training
24| Mr. Panyawut Sitalaphruk PWA  {Training
Mr. Wichit Kanghae 25|Mr. Wichit Kanghae PWA  |Training
(RTC Songkhla, PWA) 26| Mr, Pichaya Chuchuen PWA  |Research
27{Mr. Dumrong Poolkacw PWA  |Research
28 Mr. Suraporn Punjatep PWA  |Training
29]Mr. Anan Hayeelateh PWA  |Training
30| Mr. Prasert Mudasa PWA  [Training
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8. BWXRALE
M
REPORT ON THE INFORMATION EXCHANGE PROGRAM
| ~ BETWEEN |
WATER SUPPLY AND ENVIRONMENTAL SANITATION TRAINING CENTER,
INDONESIA
| | -~ AND
NATIONAL WATERWORKS TECHNOLOGY TRAINING INSTITUTE, THAILAND

Jakarta, Indonesia, December 17 - 22 (Fri.), 1995
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1. Objective

From December 17 to 22, the meeting of Information Exchange Program
between WSESTC (Water Supply and Environmental Sanitation Training Center) and
NWTTI (National Waterworks Technology Training Institute) was held. ~The
participants are as follows: from NWTTI; 6, from WSESTC,; about 30.

The contents of the meeting are three main theme, the first one is an
information exchange based on technical paper as a presentation and discussion
session. The second one is information exchange on how to implement the project
successfully. The third one is information exchange on training materials such as
textbooks, visual aid, and so on‘.

a. Background

Water supply situation in Thailand requires increase of stable management,
service improvement, and stable portable water supply in terms of its quality and
quantity. The NWTTI! Project Phase I, was therefore established to reach the
above requirement. The overall goals of the project are to produce technical and
managerial staff having sufficient knowledge for applying advanced and
appropriate technology to Thai waterworks. The project purposes are to
strengthen the capabilities of the NWTTI in the area of training and education,
research and development, and information exchange.

Information exchange is one of the important activity to strengthen the
capabilities of the NWTTI through exchange of training program, exchange of
technical information, holding seminar and workshop. The NWTTI should
contribute technology transfer on water supply not only in Thailand but also in the
other Asian countries. In the near future, the NWTTI would be expected to play
a key role as a center of technical information network and human resources
development in the field of waterworks.

The Water Supply and Environmental Sanitation Training Center in Jakarta,
Indonesia was established in cooperation between the Government of Indonesia
and the Government of Japan under the same condition as the NWTTIL.  To
implement the training for human resources development and necessary for
providing better water supply service, it is the intention of both organizations to set
up channels for exchanging their information and experiences.
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b.

C.

Date

December 17 (Sun.) to 22 (Fri.), 1995 -

Participants

NWTTIL:

Ms. Namtip Rattapan (MWA)
Inspector 8, Technical Adviser

Mr. Thavorn Nimvatanagul (MWA)

WSESTC:

Chief of Library Secretary and Public Relation, C/P of
On-line sub-course :
Mr. Pala Manoch (PWA) -

Acting Director of RTC Chiang Mai

© Mr. Ampai Muadtong (PWA)

‘Chief of Training Section,.RTC Khon Kaen, C/P of Non
Revenue Water Loss Management Course
Mr. Toru Toyoda '

JICA Expert, Water Resources Management Course
Mr. Yasuhiro Shinji :

JICA Expert; Non Revenue Water Loss Management Course

JICA Experts and their C/Ps
C/Ps:
Mr. Dichana, Mr. Suradi, Mr. Muru, Mr.Dijamin, Ms. Nongia, Mr. Harry,
Mr. Sujoko, Ms. Iga, Ms. Ina, Mr. Askidin, Mr. Oliyoe, Ms. tkuad,
Mr. Pidi, Mr. Tajuria, Mr. Eldi, Mr. Equpona
JICA Experts: -
Mr. Takashi lkeguchi
Team Leader

‘Mr. Sakai

Waste Water Treatment
Mr. Sadamitsu Shiode
Water Treatment, Water Quahty

~ Mr. Mizuhara’

Mechanical and Electrical Facilities
Mr. Morikawa

Pipe Maintenance
Mr. Masaaki Osawa
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Solid Waste Treatment
Mr. Higuchi
Water Supply Planning
Mr. Yoshizaki
Short Term JICA Expert, Ozonation

2. Travel Schedule

December 17 (Sun.) Leave for Jakarta
’ ‘ . 11:15Bangkok -~ - — 14:30 Singapore SQ63
15:30 Singapore - 16:00 Jakarta SQ158
December 18 (Mon.) 07:30 Courtesy call on CIPTA KARYA
Ir. Asrap Hadiroso,
Acting Secretary of Directorate General of Human
' Settlement Ministry of Public Works
10:00 - Courtesy call on JICA Indonesia Office
Mr. Goichiro Okazaki,
- .- Resident Representative, JICA Indonesia Office
13:00 Observation of TC Bekasi (WSESTC)
| : 15:00 Observation of Buaran Water Purification Plant
December 19 (Tu.) 09:00 Information exchange based on technical papers
14:00 Information exchange on project implementation
-16:00
. December 20 (Wed.) National Holiday of Indonesia
December 21 (Th.)  09:00 - Information exchange based on technical papers

-12:00

Leave for Singapore

18:30 Jakarta - 21:00 Singapore SQ161
December 22 (Fri.) Leave for Bangkok

15:30 Singapore - 16:00 Bangkok SQ158

Note: .
The schedule was rather tight, as the date on December 20, is an Indonesian

national holiday and the direct flight from Jakarta to Bangkok on December 22 was not
available.
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3. Activities

a.

Information exchange based on technical papers as a presentation and
discussion session

Dec. 19 (Tu.) - :
09:00-09:30  Country Report from Thailand Mr. Pala Manoch
® Introduction to Thailand (Explanation of Geography and Population)
@ Introduction to Thai Waterworks (History)

09:30-10:00  Country Report from Indonesia Ir. Risyana Sukarma
® Introduction to Indonesian Waterworks (History, Policy)

10:00-10:30  Discussion on Above Topics
® Smell of Chlorine (Consumers don't like smell of chlorine, Necessity of
Dosing much Quantity, Bottled Water) , '
® Quality of Ground Water (Less Quantity, Subsidence, Control of Pumping)
® Non Revenue Water Loss (Thailand: 31%, Indonesia: 50%)

10:30-11:00  Water Quality and Water Treatment Ms. Namtip Rattapan
® Water Quality, MWA (Raw Water, Treated Water)
® Water Quality Standard (USA, EC, Thailand)
® Advanced Treatment Process (Ozonation + Granular Activated Carbon
Filter, Membrane Technology)

11:00-11:30  Experimental Study on Natural Color
Removal by Using Coagulation
-Sedimentation Process : ir. Ida Dhaliawati
@ Report of Study on Color Removal

11:30-12:00  Discussion on Above Topics
® Question about Removal of Organic Matters

13:00-13-30  Study on Water Leakage in Bogor Ir. Harry Buchari
® Report of Research on Water Leakage

13:30-14:00 Re-circulation as an Alternative of
Leachate Treatment Ir. Widhi Handoko
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® Report of Study on Leachate Treatment System at Solid Waste Disposal
Site

Dec. 21 (Th.)
09:30-10:00 Leakage Control in PWA Mr. Ampai Muadtong
® Introduction to Pipe Material in PWA
. ® Introduction to Leakage Detection in PWA

10:00-10:30 Discussion on Above Topic
® Question of Appropliate Technology for AC Pipes

10:30-11:00 - Computerization of Waterworks in ,
Thailand Mr. Thavorn Nimvatanagul
® Introduction to Computer System in MWA

11:00-11:30  Closing Ceremony

b. Information exchange on project implementation
Dec. 19 (Tu.) 14:00-16:00 o : .
(1) Problems on technology transfer from other country especially Japan and
their solution.
® Indonesia: e Gaps of Japanese and C/Ps’ Methodology
¢ General Program can be made by C/Ps, Japanese side
takes part of Advanced Program.
« Limitation of Equipment
» Term of Expert’s assignment is short, and successor’s
methodology is sometimes different from predecessor's
one.
¢ Text books should be translated from Japanese to
Indonesian directly.
o It is very difficult to understand real needs of participants.
« WSESTC sends questionnaire to every waterworks to
research the participants’ needs.
» There is no budget to realize the knowledge which
participants get in the training course.
. @ Both Sides: e« Shortage of C/Ps’ number
® Thailand: e Some participants do not want to join the course because
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~their wages will be decreased.
« Briefing session is very useful because short term Experts
present problems of Thai waterworks. -

(2) Application of equipment donated. -

® |ndonesia:

® Thailand:

« Some equipment is difficult to use (complicated).

« |t is difficult to understand how to use some equipment
even though short term Experts are dispatched to teach it.

« Most equipment is used with Expert’s help

o It is difficult to repair equipment because of spare parts.

 Rate of utilization is very low. They are used for only
training.

o NWTTI is trying to use equipment for also other purpose.
(not training)

(3) Use of the Institute (facility) after finishing the project.

® |[ndonesia:

® Thailand:;

¢ Facility will be used for training.

. o After the project WSESTC will request assistance from the

- - Indonesian government.

« Indonesian waterworks association promised to use the
facility.

« Many C/Ps have been cuitivated as instructors.

e The organization of WESETC will be permanent.

e WSESTC will be able to recruit participants individually.

e Thai authorities consider the facility on the view point of
human resources development. .

» Some equfpment will not be used because of high level
and difference of regulation.

(4) Management of training such as planning (theme, participants, etc.),
Implementation, and Evaluation. ' '

® |ndonesia:

* WSESTC's procedure is as follows:

(a) Sending the program to each local government.
(b) Local governments give names of candidates.
(c) Selection of the participants.

(d) Sending letters to local governments:

(e) Local governments inform to participants.

(f) Attending the course
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« Evaluation of the course is done by working group with
local governments (not always) and hearing to
participants. , :
« Sometimes unregistered person attends the course.
o [t is difficult to recruit participants.
« The training is not much.interesting to candidates.
® Thailand: = e Explanation on third country training course.

(5) Application of computers on training.
‘® Indonesia: - « Demand prediction
- o Calculation
¢ Accounting _
¢ Analysis of distribution system
® Thailand: e« Computers are used not only in the courses but also in
usual. '
e In the near future model system of on-line service will be
- introduced.

(6) Result and evaluation of Phase | project and necessity of Phase ll-project.
‘® - Indonesia: -« Follow up project will start from March ,1996.
« WSESTC is requesting Phase Il Project to make two
. - RTCs on general course:
 In CTC WSESTC will hold advanced course.
@ Thailand: . e« Phase | Project of NWTT! is only basic. Phase Il Project
: ‘ “was needed to hold advanced course.

c. Information exchange on training materials
Training materials were exchanged by both projects.
Exchanged training materials are as follows:
from Thailand
Water Resources Management Course
® Legislation concerning Water Supply in Japan (Water source Protection)
Hand Out and Copy of OHP Sheets

® General Information of Waterworks in Japan
Hand Out and Copy of OHP Sheets-
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@ History of Waterworks in Japan
Video Tape (The man who brought water)

Advanced Water Treatment Course
@ Removal of Manganese and lron

Hand Out and Copy of OHP Sheets
® Management of Residual Chlorine

Hand Out and Copy of OHP Sheets
@ Advanced Water Treatment]

Hand Out and Copy of OHP Sheets

Non Revenue Water Loss Management Course

® [eakage Control Work
Hand Out and Copy of OHP Sheets

® Analysis of Water-loss and Preventive Measures
Hand Out and Copy of OHP Sheets

Water Distribution Course
& Software for Demand Forecast

‘Hand-Out and Copy of OHP Sheets
® Demand Forecast :

Hand Out and Copy of OHP Sheets
® Hydraulics

Hand Out and Copy of OHP Sheets
@ Mapping System

Hand Out and Copy of OHP Sheets
@ (Calculation of Head Loss

Software made by Excel (Diskette)

Improvement of Service
® Final Report on the Course

Others

@ Report on NWTTI Project Phase |
@ Report on NWTTI Project follow up .
® Report on third country training

Training Method

® Trainer Training
Hand Out.
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from Indonesia

General
® Minutes of Meeting on September 21, 1995
@ Syllabus / Curriculum (every courses)

Advanced Training Course :

@ Electrical Installation and Instrument .
(compendium)

® \Water Supply Master Planning
(compendium)

® \Water Supply Management
(compendium)

Useful information
The useful information which we given by the meeting are as follows:

® Could find the differences between NWTT/'s facilities and WSESTC's one.
for example: WSESTC's laboratory is much bigger than NWTTI’'s one, and
it is more suitable for lecture or practice in it.
® Could get some useful information about equipment.
for example: When we introduce new equipment, it is better to give some
special lecture concerning how to use it.
@ Could get good information about equipment to be introduce to NWTTI
Project. :
for example: Model of water treatment system, Model of control panel, etc.
Could find many common problems.
Could get good information concerning training program.
Could know the water supply situation of another country.
Important person in each field of both institute could know each other, and
good channels were made to exchange information continuously.

How to utilize the useful information got in the program
o Difference of facilities
When we consider to make new facilities it will be a good reference.
® Equipment
Some equipment will be able to be introduced to NWTTI Project such as
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Model of Water treatment system, Mode! of controi panel and so on.  And
they will be good reference.

Presentation about research -

WSESTC also have research programs and they make some test plant for
research. This kind of method. should be introduced to NWTTI Project.
For example: Biological treatment test plant to remove algae.

Relationship between two institutes

Staff of two institute who knows each other in the program will be able to
contact and discuss on common problems each other and get some solution.

6. List of reference attached

Minute of Meeting

Syllabus / Curriculum (every courses)

Electrical Installation and Instrument (chpendium)
Water Supply Master Planning (compendium)
Water Supply Management (compendium)
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2)

TECHNICAL REPORT
o Von
INFORMATION E’XCHANA‘G‘E"PRO'GRAM
be@eén
JAPAN INTERNATIONAL COOPERATION AGENCY

with the
METROPOLITAN WATERWORKS AND SEWERAGE SYSTEM
Quezon City, Philippines
and
NATIONAL WATERWORKS TECHNOLOGY TRAINING INSTITUTE
with the
METROPOLITAN WATERWORKS AUTHORITY

and

PROVINCIAL WATERWORKS AUTHORITY
Bangkok, Thailand
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BACKGROUND :

As part of the exchange program of Japan International 'Cooperation
Agency (JICA), the Information Exchange Program was initiated and completed
over the period of nine (9) dayé, i.e., from October 2 to 10, 1996, through the
cooperation of the National Waterworks Technology Training Institute (NWTTI).

The Program was held in Bangkok and Khon Kaen, Thailand, where the Central

and the Regional Training Centers of the NWTTI are based, respectively.

The program was basically aimed at providing exchange of information by
both the Philippine and Thailand delegations on ‘waterworks  activities and

experiences related to NON-REVENUE WATER REDUCTION.
EXCHANGE PROGRAM PARTICIPANTS :

The Program waé participated in by the following delegations from the

Philippines and Thailand as follows :

a. Philippines Side:
1. Mr. Senen S. Dizon . Manager, TSD-ODACS |l

‘2. Mr. Sofronio S. Laberinto

Division Manager, HRDD

3. Mr. Junya Watanabe JICA ExperttMWSS

4. Mr. Hiroaki Sumitomo

JICA ExperttMWSS
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b. Thailand Side :

1.

2.

Mr. Thavorn Nimvatanagul
Mr. Tawatchi. Lichutipoon
Mr. Ampai Muadtong

. Mr. Panlop Kamachai

Mr. Panyamut Sitalaphruk = .
Mr.: Visara Buara

Mr. Dethai Juntapon

Mrs. Vasama Wattanaka

Mr. Sookjit Suthammanuwat

- 10. Mr. Samphan Oumtrakul

1

1. Mr.Vicrom Suwanchempoo

12. Mr. Pinij Larpshumsri

13. Mr. Narongrit Chaiwino

NWTTI-CTC
NWTTI-CTC

NWTTI-RTC 2
NWTTI-RTC 2
NWTTI-RTC 2
NWTTI-RTC 2
NWTTI-RTC 2

NWTTI-RTC 2

- MWA

MWA
MWA
MWA

MWA

Metropilitan Waterworks Association Officials :

1

2

3

4

. Mr. Watana Yuckpan
. Mr. Wanchai Ghooprasert
. Mr. Suthep Sungpetch

. Mr. Sompop Petchget

NWTTI JICA Experts :

1

2

3

FY

. Mr. Ichiro Yokota
. Mr. Takashi Hoshino
. Mr. Yasuhiro Shinji

. Mr. Hiroshi Yamazaki
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EXCHANGE PROGRAM PROPER :

The schedule of activities, as shown in Appendix 1, was strictly followed

with diligent coordination of NWTTI.

The overall activities of the Exchange Program is divided into two major

parts, namely :
Part 1 - Observation Of Facilities :

The Philippine participants were given ample cpportunities to observe the
existing waterwork facilities being operated and maintained by the Metropolitan
Waterworks Authority (MWA), Provincial Waterworks Authority (PWA) and the

National Waterworks Technology Training Institute (NWTTI).
Among the facilities observed were as follows:

BANGKOK AREA:
- 1. Bangken Water Treatment Plant
2. NWTTI Training Facilities

3. Tung Mahamek.Water Supply Branch Office
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KHONG KAEN AREA :
1. Khong Kaen Waterworks Office
2. Khong Kaen Water Treatment Plant -

3. NWTTI Regional Training Center No. 2 Facilities
Part 2 - The Lecture-and Open Forum (Discussion) :

Both the Philippines and Thailand participants were given sufficient time to

present three major highlights of their respective waterworks activities, to wit:

1. Country Report : This includes the current operation and maintenance
of perspective waterworks facilities both in the

Philippines and Thailand .

2. Training Report: This presents the system’s training methodology,

Facilities, management, resources among others.

3. Non-Revenue Water Reduction (NRW): This provides exchange of
ideas and -techniques on how NRW could be
reduced based on the local condition both in

Thailand and the Philippines.
The Open Forum which further provides an in-depth information from

questions and answers was in good order which created an atmosphere for

better discussion and understanding of the subject matter.
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The subject matters discussed by the Philippines delegation -are shown in
Appendix 2, while the subject matters discussed by the Thailand side are shown in

Appendix 3.

The Appendix 4 shows some of the photos taken during the observation of

the waterworks and training facilities. - .

The Appendix 5 also shows all pertinent communications relative to the

fielding of MWSS representatives per invitation of JICA.

CONCLUSION :

The Exchange Program was very successful in a sense that the preparations
and schedule of activities were in‘good order. The presentors of the Thailand
side were all specialized in the field or subject matters discussed. The answers to

the questions raised were accurate and based on factual figures and experiences.

There was a good and friendly relationship observed between the
Philippines and Thailand delegations, not to mention the friendly atmosphere

displayed by the JICA Experts from both Thailand and the Philippines.
It will be noted that the ideas and/or the technology which was developed

in Thailand from their local experiences and the introduction of Japanese

technology will be considered in the Philippines setting.
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Appendix 1

Schedule of Activities
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fplcmbcr 30, 1996

raft
',’hcclfllc of Information Exchange Program between MAVSS and NWTTI
M—D'nﬂ'l'imc Activilics Place Person in charge | Attendance Remarks
Philippine | Thaisic: | Experts of
side NWITY
Twed [PM Arrive at Bangkok | Donmuang Mr. [Hoshino meets|All Mr. Cur | s
H Oct., 2 on TG 621 at 16:15 | Airport at Adrport. members Hoshino arranged b
’ ) JICA
; Thailand
’ Office.
{during
iplementati
on in
) Bangkok)
Stay at Dela
Grand Pacilic
Hotcl
1{Thu 09:00 |0.Obscrvation  of}CTC C/'s and/or other | All Cips (M, Mr. Hoshino
,‘ Oct., 3 facilities of CTC persons  concerned {members | and/or Hoshino)  |takes them to
! #.Obseryations  in take them to show other CTC  from
N metropolitan facilitics. persons otel
. area: conzernad
Y. Dangkhen
Waterworhs
Treatment
. andZur_athers 7
: T « Courtesy call tof« MWATIQ [Mr, Sompop make|All Mr. Chief
f \V“\’ 31 M Watana, appointment  and [members | Sompop | Advisor
' Deputy Gowvernor, lake them to each
3 MWA site.
H 18:30 | Pany Room B C,{The Philippine side|All SIS Chief Reserved
Rama Gardenjand  Lxpert Team|members | Watana Advisor
Hotl for NAWTTT Project and  other [and  other
host the Party. persons Experts
. concerned,
3 1Fn 09.00- {CTC, C/ls andlor other [ Al C/ps (Mr.
Oct., 4 }11:30 Wangkhen persons  concerned fmembers | andlo: Hoshino)
AWaterworks ke them to cach other
Preatment site.
and’ur others
13:30-]  2.Site of leakage [ Site of feakage (Mr.
16:00 work in[work in Shinji)
Bangkok or[Bangkok  or
b | others others
4 Sa (Holiday)
Qct., 5
Sun PM(Leave Bangkok for All (M. Car ol RTC is
Oct.. 6 Khon Kacen on TG fembers Hoshing)  fused  during
012 at 10:40, arrive staying in
alh2s) Khon  Kaca.
® Lunch (Cost of Tzl
° 13:30, Visit is borac e
National - Museum Philippine
and * Khon-Kaen side.)
University
© 19:00, Dinner Sty at Ko
Hotel
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Non ]09.00- [R.Observatinas in[R1C ~ Khon|G/'s and/or other | All s (Mr )
oct. 7 12:00 provincinl arca:  [Kaen peesons  conecrned fmembers [and or siaft] Foshine)
1. Bricfing on the take them o show of  RTC
activitics  and facilitics. Khoa Kaen
observation of
the facilities of
RTC
13:30 2. Observaiion of | Waterwarks C/Ps and/or other Ciis
Waterworhs facilities  in|persons  concerned and’or stafl
cilities in| Khon Kacn take them to each ol RIC
Khan Kaen or site, Khon Kaen
Chiang:ai and
Wat
s facilisies
Tue ANl (Leave Khon Kaen All Sl ol | (Mr.
Oct., 8 for Bangkok on TG members {RTC meets | Hoshine)
41 at 05:40, arrive at M Aiizon
09:35)
4 13:30 {D.Training cic CiPs of Philippine | All Crl’s Chief
" Activitics Session: side make [ members  {and’or Advisor
j 1. Report from preseatation, other md/lor
Philippine side persons other
concerned | Experts
2. Report from C’s ol Thai side
Thai side make presentation.
J. Discussions Both sides
§Wed  109:00 |C.Country Report|CTC C/Ps andlor other | All s Chiel
Oct., 9 Session: persons  concerned [ members and'or Advisor
1. Repori from give the briefing. other and/or
Philippine side persans other
concerned | Experts
: 2. Report from Cs ol Thai side
i Thai siide make presentation.
[} 3. Discussions Doth sides
12:00 [ Farewell Iy cic The Thai side hosts | All Cres Chiel
the Party. members  Pandier Advisor
otlier andfor
persons other
cone Lxperts
13:30 [E.Non-revenue cre C/'s ol Philippine [ All Q1IN Meo Shinji
Water Reduction sidde make | nicinbers RTINS and/or
Session: presentation, uiher other
1. Report from Fxperis
Philipping side
# 2 Reposs from Cil's of Thai sivk B
Thai side make .
) presentation, _i
- 3. Discussions Both sides |
: I Thus [ANT (Leave Banghok lor
Oct.,10 Manila 01 TG 620 at
TEQ0.  arive o
L. 15:25)
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