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The survey report on the Project
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™
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The mmmber of qualilied personnel of CTC
and RTCs for reseaseh and developiment
3. The contents of the training infornwation
exchange activities ol the Project
The number of padticipants and seminars
implemented in the Vroject
The contents of seminar reports compiled in
the Project
The number of qualilicd personnel of CTC
and RTCs Tor mlormation exchange
4. Number and  tems
euipment

(23

o machinery  and

The Project annual report on training

The curricnlym

The training materials

The Project snunal report on research md
development '
The research i development reports

The Project annual report on information
exchange program o

The seminar reports

4. Lists’of machinery and cquipment

d

]

[

MWA and PWA will cooperate with cach
other to implement{ the Project.

Advanced techmology s transferred o
counterpart persomnel from MWA and PWA
at C'TC by the HCA experts,
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20 Research aod Develpent

GActivitics)
. Traiomg sod Education
1.1 Advaneed Technalogy
(1) Development of the curricutum and test
(2} tmplementation of the training courses
(3 Eenhaation of the resolis of the traming
CIIrses
1.2 Approprinte Technology
(1) Development ol the corrienimm mnd test
(2Y fnylementmion of the teaining courses
(3} Evaluation of the results of the trimning
Conses

1) Plannng

(2} Implementition

{0 Bvaluation of the resulis
b indormatios el

tH Mg )

.1 Implenientation

{4) Bvaluabioa o e resalts
4o Machinery and Egupment

(1) Tumake the Hat of necessary machinery

atd equipnment
(2) "Toinstadl machinery wnd eyuipiment

Enputsh
{Japanese side)
1. Disputeh of Experts
+ Long-term experls
Chiel advisor
Conrdinator
Waler resources management
Advanced water purifieation processes
Water distribution
NUH-TU\'CHUC \\'l\l'.'l'-l():"‘_i Hlilllilj_;cll\(:l\l
improvement of services
+ Shori-fenm experts
Water resotrees development

Water supply operation
Leakuge control
On-line sesvices
2 Aceeptance of U4
Teaining al waterworks whilities
Teaining 0l research instintions
Jainl sty in wilerivorks for sewior or
executive st
3 Provision ol equipment for the advanced
teehnolopy transter

{Thai side)
I,

3

.. Khon Kaen RTC

Building and fucilitics
a. CTC
b. Chinng Mai R'I'C

. Songkhln RTC
Construction of building for Songkhla R'TC
Building of Sonpkhla RTC is to be
constructed by Thai side by Seplember,
1996, Naokhon Si Thammarat Mechunieal
Cenler, Repional Office No.5 and/or Hadyai
Songkhla Walerworks Office will be used
as substitutes for Songklln RTC uniil the
building of Songklila RTC is compleled.
Necessary  budpel  for  training/education,
reserch/development and  information
exchinge activities, mud for operational costs
of fncilitics

Assignment of C/P and supporting stalT for,
the Projeet .
Reeruitment of necessary lecturers for the
planacd training courses

2.

MWA ad PWA will send
ninnber of trainces o NWTTI.
Equipmenl is supplicd in time,

a

sullicienl

{Pre-condition)
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£3—2 YEERNKEE

| 994 | (995 1996 1997 1953 1959
ia7whi7whaeziofiazmatasi

[Y=r
fouth
[Term of Cooperation |
1 Activities
(1) Training Courses
a_Water Resourses Management

* Development of Water Quantity Sub-course B B S B C
- Manegement of Water Quality Sub-course B 5 B3 X B
b lmoroveneot and Rehabilitation Technique of Water
Purificxdon Processes
" Woater Purification and Advanced Water Treatmen B B B sB| B B
Sub-course
+ Water Quality Sub-course B K S5 B C B B
¢ Water Distnbution
' B S B B

* Water Sipply Operation Planning Sub-course
- Basic Water Supply Overation Subcourse K
d_Non-revenus Water-loss Management
- Apehysis of Water-loss and Preventive Measure C B K B
Sub-courss
- Leakace Conmol Work Sub-course B Su CB K 2] 5
¢ _Improvement of Services
* PR and Customer Services Sub-course 8 Su
* On-ling Services Sub~course B B B B
(2) Research and Development '
a. Water resources management
b. Appropriale water purification processes
c. Approgriate water supply aperation
d. Sophistcated lezkage coatrol
e. Ou-lin: servides application (
(3) Information Exchange
3 Seminar
* Special Serninar B C
* Treiming Seminar 5{Opening Ceremonyy K
* Mulii-disciplinary Seminar B ' C
b Infermedon Exchance
D Inputs of Japanese side
(1) Dispatch of long-termm experts

From the mid-1996, ¢ experis will be  dispatched out of the §
kooperation fields.

Chiel Advisor

Coordinator

Water Resources Management
Advanced Waier Purification Processes
Water Distribution

Non-revenue Watzr-loss Management

. Irnprovement of Services

{2) Dispatch of shortterm experis
Watse Resources Development
Water Purificative Processes
Water Supply Operation —
Leatage Conurel
On-line Serviess

(3) Traming of Thai Personnct in Japan

{4) Provision of equipment

3 [nputs of Thai side
{1) Building and facilities
Existing Faciliues (B.C.X)
Subsututes for Soaxkhla RTC '
RTC Sonckhla i
i

(2} Budget for the [mpleroentadion of the Project

{3) Service of Counterpart Persoanel and Administranivy
Personnel|

Note : (a) B:CTC Bangkek. C:RTC Chiang-Mai. X: RTC Khen-Kaen, S:IRTC Songkhia, Su:Subsutmizs for R7C Songhhls
(b) This © teotauvely formul2ted on the assumption that the nesessary budget will be secured.

(c) This schedule is subject 10 change within the scope 0! the Reverd ol Riscussion. if the nezd arises.

{d) Puliic heanna technigue 1s included.

- 19 -
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FRAMEWORK OF THE TRAINING COURSES TO BE CO-OPERATED BY JAPANESE

EXPERTS
ﬁrninjng Courses Lzvel of maines| Duration [Number| Total | Total Contents of Training
of of joumberpumber]
Sub- jmainess| of of
courses | per | sub- gainess
course | course
Water Resources Mzmagement
- Development of  Water]* Enginer and 3 weekis | |5 4 60 1} Outline of the development of raw water
Quantity Sub-course Senior- quansty
technjcian 2) Water cirendation and hvdrology
3} Hydraulics of groundwaler
1) Methodology of ressarch apd analysis
- Management of Wateq* Enginesr and 3 weeks | 13 5 90 I} Outline of the management of rw wated
Quality Sub-course Scientist quality
’ 2) Analyzing pollutant loading
3) Moniloring Taw Water resources
1) Methodology of research and analysis
3} Enviroumental assessmeat
lmprovement and
[Rehabilitation  Technigqus of
[Water Purification Processes
- Water Punificaton and' Enginesr and 3 wesks| 10 7 70 A, Water purification
Advanced Water Treatmend  Sentor- 1) - Coagulation and flocculatica
Sub-course technician 2} Sedimentation
3) Filtrationt
4) Disinfection
3} Other water treagnent
6} Waste water and sludge rzoument
B. Advaaced water teamment
1} Midwayv-chlorivauon
2} Acration
3) Iron and manganzse removal
4) Acuvated carboa treatrnent
3) Qzouization
6) Biological trestment and - biofilm
reactor
7)Membrans process
- Water Quality Sub—~ourse |- Scientist 2wezks| 10 7 70 1} Analysis of water quality
: 2} Managemeat of wazer qualin
Water Disuibution :
- Water  Supply  Operation* Planger Jweeks {13 3 75 1) Esamation of water demand
Planning Sub-ceurse {Engineer) 2) Composition of dismbution pive-line
3) Water supply congol
4} Water pressure conmol
- Basit  Water  Supply© Operator and 2 wecks | 13 é S0 1} Basis of water dismibution sysiem
Operadon Sub-course Maintzeance 2} Network anafvsis
personnzl 3} Technique of water supply coeration
{Skatt +) Management of water supgly operacon
worker) and waler presswre
3) Esimation of waier demand
) Approgriate managzment and congol
: ! ! 71 Dailv water suoplv operagon olonning |
Non-revenue Water-loss i
™ lanagement i :
* Analvsis of Waizr-loss and+ Engnesr andi 5 weeks ] 290 7 140 1y Analvsts of non-revenue watr loss
Preventive Mesures Suba  Technician
coursz ! .
- Leakagz Control Work Sub+- Tecinician | 2wesks| 20 7 140 i) Preventive measusss tor kakige congo
courss { and Eagnesze '

- 20 -



Jmorovement of Sermvices
- PR and Customer Serviess

Sub-coursc

- On-line Services Sub-coursg

- Supervisor o 1 week

- Supervisor of wezk

the
equivalent

the
equivalent

w

120 .

100

)]
2)
3)

>
5)

6)
7
b

4

6)

Comprehension of the customers’ nezds
PR acuviues

Management and utilization of customers
information

Better services at the window
Counlcrmeasures against grievancss and
accidents

Field trip

Facilines observation. J
The most sophisdcated data processing
systems in developed countries and the
bistorical trend ranging from manual
methods to the most modern ones
Analvsis of methods of work and
application of the methods to present daty
processing svstems

The strong points and boitlenecks when
introducing personal computers o the
working places, and solving the problems
Investigation of the actual working placss
where the most sophisticated oan-ling
computer svstems have already besn
introduced and analysis agd examination
of the probléms to be solved when)
ingroducing .the systems to MWA off
PWA. )

Basic knowledge of computers as a whole
both centralized big computer machines|
aind personal computers

Computer aided information svstem

- 21 -
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NUMBER AND QUALIFICATION REQUIREMENTS OF
COUNTERPART PERSONNEL

Duties Name- Number Qualification
of of
raining courses c/p
CTC RIC
Crp crr
from from
MWA | PWA
To plan and [Water resources management 1 1 1 MMore than 5 years
to conduct (SK) rexperience afier
training Tmprovement and rehabilitation 1 1 1. university graduation,
courses technique of water purification (CVD
rocesses viore than 7 years
Water distribution 2 1 experience after technical
INon-revenue watar-loss 2 1 2 college graduation
management (SK, KK)
Improvement of services 2 1
Duties Name Number Qualification
of of
research field crp
CTC RTC
To conduct [Water resources management 1 IMore than 10 vears
research and |Appropriate water purification | 1 experience in the field of
development Jprocesses (SK) pwaterworks
projects \Appropriate water supply ! 1
loperation (SK)
Sophisticated lezkage control l 1
. (KX)
{On-line services application i 1
{CM)
Note: CM: Chizng-Mal, KK; Khos-Kaen, SK: Songkhla
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goooobooooooobbbooooobbooooon

ggoobboooooobobooooobboooooon

4o oobooooobbooooooobobooooobobbooooobboooooDD
ggoooobobooooooooboboboooooooboboooooooobbobobooooog
gogooboboboooooboobobioooaooobbooo

ui1iooogao
10 00
gaoooboboooooouodoggggoooooooooooooooooooon
goooobbbooooooooobbbooooooobbobooooooooobobooboo
ggjoddododododooooooooooooooooboboboboboobobbbbooooooon
ggoooooooboobobobbobbboooodoooooooooooooobooboDbobo
gogoobobbiboooouoooobbooooooobobobooooooobobobn
gooooooooo
gogoooboboboobbboobooboodgooooooooooobooboooobbboood
gogoooobboooooooobbobbbooooooobbobbnooooooon
gogoobobobobbobobooooobooooboooooooobobooboboooooaon
goobbobooooooobbbooooobobboooobbooooooonbobO
oobobonoz2e0dbbbooobobobbooobobboooobbombooooD
ggoooooooooobboboooooooobboboooooooooboboobom

20 OO
oooobbObO02e000001000 B3O0O0ooooooooobobbooo
goooobboooooooooobbbooooooobboboooooooobobooboo
gooooboboobobbbooboogyrggogooooooooobb wkooooo oy
gogoogoooobooboobobbbobbobbbbbobobooooboooboooon
gooo

30 00
gooobobbbooooooobbbbooooyroboooogeroonon
gogoobbbboooooooobooooboobooooooboboboobobodooooaon
goooobbboooooogoooobbboooooooobobboooooooobobooboo

- 24 -



goooobboooooooooobbbooooooobbobooboooooooobobobooboo
goooboobobobbooooouooobobobooooooobbooooooooboobobn
goooooooououooooooooooobbbbbbbbbbbbbbibob 19980
oooolegrg o0 000oooboobobbbboooooeesoooooD
goooooooooobod

g2000goooonon
10 00
ggoooobbboooooooobbobooooouooobobbooooooobobooo
ooooobobbbbO0oooooooo1o0bbbbOooOogeodo1oesd 000D
goooobboooooooooobbbooooooobboboooooooobobobooo
es00doooooboobbbboog280ggoooscobobobbobbOOOn
iU UUU DD DD DOO
gooon
ggooooobobbooooooobboboooooobbobboooooooobobon
goooboobboooouoobooboobodooouoooobobobooooooobbobooa
goooobbooooooooboobbbooooooobboboooooooobobobooboo
O0O00o0O000O00C0bO0C0bO0O0DbOOoDO0OO0DOOO0OdODn Plan of Operation
for Whole Period D0 U0 UOUOUOU0UO0OODODUODOODODDODDOODODDDDODOODOOOO
oooooooooooobobboboboboobobooboooogssonobobobbboo
gd
ggoooboboboboooooobobobobooouooobobooooooobooboobonon
goooobboooooooooobbbooooooobboboooooooobobobooboo
goooboobbiboooouoooobbooouoooobbooooooobobobod
goooobooogooooon
ggbboboobobooouobbooooboobobooobboooobooooobon
gogooooobbobooogooooobooboboooooooooooobbboooooooon
goooobbiboooouoooobbooooooobbobooooooboobn
goobooooooobobobooooobonboo
ggoooboobobooooooobobobiboooooobobobobooooooobobon
goooobboooooooooobbboooooobbbboooogoooboboobooo
goooboobbbooooouoooobbooooooobbobooooooooobon
goooobboooooooooobbbooooooobboboooooooobobobooboo

- 25 -



goooooooooobod

20 oooo
ggooobbboboooooobobboboooooobobboooooooobonon
o220 LoUoUoUOog
goboboboboooobboboooobboooooobbbooooobbooog

30 0DoO0OO
gobooooboooboobboobbooobooobobbo2o000b0oO0oOoO
gogooobbbiboooouoooobboooooooboboboooooobbobod
goooooooooon

gogoooobooooggd

gobobboooodbogooobboooobobbooooobboooooboo
ggoooobooooooooobobboooooooboboboooooobobbooboooog
gooobbboiboooouooobobbooooooobobooooobbobobooooy
gogoooon

010 oobooooo0oooooooooooooobobobbbbbbbooo0ooooog
gooboboogogobbobooouooboobobooooooobon

020 boooooooobooobooboobooboobooobobooboobobooboa
gooobobobobbootoooooooboboobbooooooooooboooboboooooan
goooobooooobboooog

goooooooo

ggoboboboooooobobooooooobooooan

goooobbooooogoooobbobooooooobboooooooobbbboooog
ooobooooboboooecoobobboooobbbooooobboooooDboo
goggogesooooooogouooooobobobooooooooobbbboboooogooo
ogoooobobboooobobbbibooooooomooooobooboboobobbooooggyd
gogooiesuonoboogoobooboooobobooooobobonooo

gogooboobbobooooouoboobooboooooooboobobobooooooobbobbooog
ggoooobooodoogoooobobbbooooooobobbooooooobbbbooog

- 26 -



gooo

gooooooooon

goboooooooobbobooooboboo

gioooggo

goooboooooobboobooogooon

gooooboooooobonod

19910 0 19920 0O
1ooooooo
00000 kmO 710.0 740.0
000000000 mO 304 322
oDoooooooOd md 214 226
gooobobooogd 70 70
goooon
OD0000000mO 2.18 2.14
gooo 1,027,623 1,090,995
OmO00O00O0OD00O0OO00 mO 7.64
200000
gooooood 61.285 61.089
U omooo 245.140 244356
gooooood 18.421 16.697
gmogoao 73.684 66.788
gooooobod
gmoooon 2.154 2.764
ogmooo 8.616 11.056
goo
omoooon 219.247 237.484
gmgoo 876.988 949.936
sgsoogon 5,656 5,618

- 27 -




g20oogoono
10 OD0ooogooo
all joooobbboooobbbooooon
gooobobbbooeb0ogggooooon
b DO0UO4doooobobobbboooogoo
gobboboooogoobbooouooobobobooooobob
goodgooooooboobbbbboboooooooooobooobobbbooog

20 DoOoooo
ChinO O Mae KlogO OO O

30 0D00ooon
103000000 285000001920 0000 4800000000

g3ooooobboboooeezoomoooooooooboboooo

10 Human Resources Development Office oooo
Waterworks Executives Development 550
Professional Technique Development 122
Practical Work Development 695
Qcc Training 1647
Skill Development Course 502
Urgent Special Training 1210

20 National Waterworks Technology Training Institute oooo
Waterworks Executives Development 118
Professional Technique Development 592
Practical Work Development 106
Skill Development Course 142
Urgent Special Training 365
Pipes Installation Standard For General Contractor 72

International Training Course 24

- 28 -



400000
19870 2017000 000000O0OODODOOOO0OO0OOOODODDOOO
10 19920000

goooboodo 3220 m?
gooooond 740km?
gogooon 700km
ogoooo 9400km

20 DoOooOoo
O000D0O00DO0O0ODOO0O0400 mODO
OOo0oOooooooooo
000000D00D
30 0000000000000 0O0Db0O0O019910 199600
0000000000000 00000D000
01600000000 1BkmO0OO0O0O0OO0OO0O0O0O0OO
40 00D0O0OD0O0OO0OD0ODOO0OO0ODOO0O0O00O019920 19% 00O
O0000o0oO0oOooOooooOoooooooo
O Mae Klong OO VajiralongkornO D000 oooooO

ooobbo0o00og1e830 b 19920 0004d

19830 O 19920 0 goooond
googd
gooooboooa 00 mO 172 322 1.88
goooboodgad 00 mO 101 225 2.23
goooood gggd 59 70 1.19
gooo ogdgd 468 1,091 2.33
ggd uggg 6,004 5,618 0.94
goooooooooon 78 194 2.49
gooo O km2[d 350 740 2.11
ggd oggooon 16.91 61.09 3.61
ggd goooo 19.05 44.39 2.33
ggd goooo 113.40 237.48 2.09
gi1esedooooon
ggd goooo 89.18 19.69 0.21
gogd goooo 24.23 105.13 4.34

- 29 -




ggooobbooooooobbboooooon
giogooooboieinoon
goooooooooon

goooobooooooon

19910 0 19920 0O

1000

goooobnd 00 mO 101 131

gooooood 00 mO 72 94

ggoooobond ggg 71 72

gooo ggdod 762,434 1,022,795

goooon

goooobond O me0 1.32 1.32

OmO0OO0D0O0 ooooo mo 4.86 5.72
2000

gooooood 23.83 37.30

gooooon 20.24 30.34
o0

goooon goooo 20.28 30.19

ggd ggg 4.32 10.08

g ggdgd 24.60 40.27
2000

oobrwO0OO0O0OO0OO0OOOOO0ODOOODOOOODDOOOODOOOODOOODOOD

ooooboogoooboboooooon
wooooobbboogoo20b0bbboboooooooooDbD
goobobobooO1992000 2130000

g3ooooooobobooooooobon
10 Doooooooboodoodgd
019 000000001780 mODO
gooboboooaooon
al dooooboooodgd

- 30 -




20

30

50

o o o o

b0 DUOQOQOODO

c Doogoono

gogd

19960 00000002740 mOO
goobooooood

all Oogao

b0 OOODO

c Dogooooon

gogoooooo

all ooogooo

b0 DOOoOoOoOooDbDbOO

c Dogoooobonond

00ooooi19920 19960 U
goobovo0oooooD 100
goobooboooobbboOsonso
oooobDbOOob0O0ooooooeedoonon
ggooobboooobbboggobioeoo
oooobDbO0O0o0ogog2s000

ggooobbooooooboboooooboboooooobbbooooobon

gogoooboboooaoo
ggooobbooooooobobooogon
goooobobbboooooooon
oogooooboboooo
ugooobobooooooboboogoon
gogoooboooobonbod
ggoooboooobonbod
gogooobobooooobboboood

ugggd
goooobooooooobbbo2s00gd
OoOOoo0bOOoOobOoOoDOoOooOosoDmbOonoD
coo bbb 0ooOoobbboooooobon
ugoooboooaoo

all Oogg

- 31 -



b0 DOUdoooboboobobobbood
c tooooonond
d0 DOoOoooooooobooo
ad OOoO0O00Oofbess0i00ooooobooboooooooooom#ouobonn
gooopbeesuooboooogoooboooooooon
ggoobobboooooobbbooooobbobooooobobobooooobob

040199200000
10 DoOo0oDoO0o0oooOoOoOoOoOooOo0o00o00o0oooooooooo3bbbobbob
ogg
al Joggooboboooooobobooouoobobooooooobbboooobobn
gobooond 200 8ooom O O
gooo ggssonogd
b0 OOOO0DOOOOOODOOODOO
gobboboooooobbooogd
goooodao
gobobooooogoon
goooodao
gooooogooo
gobooond 120 8000000
c DOogooobboooooon
ggd ob0i1eoc00000O
ddb JOoooono
goboboooooao
gobobooooogoon
g

goooon
goooond ggseoodogd
20 OO
gogd 00O 20000 mfl 1140 8000m* O O O
ggooo OOmd820 mO OO
googd 88501

ggoooboodo 250
gd 260 77000 000

- 32 -



od 220 65000 000

gs501920 00000000000
oobobgooobobbookBsooooboooobooooboooobooobboooo
ggooobooooooo
goboobobobodooooboboooouoobbooooooobobooooooboobobooogd

oe0ooooon
goobbobooooobbbooooooobobooooobobooog

gooooboogoooon

gooo goooon

0ooooooobbooogoon

goooobond 13 387

goo 35 715

gogo 37 155

goo 9 654

uag 94 1,911
200000000000 obobboOoOo

uag 6 12

goooobod 13 31

goboobooooooon 5 14

goooo 5 9

goooon 10 17

gd 39 83
3vooobooog

goooobod 5 5

uag 5 5

gd 10 10
4A00000

gd 3 7

uag 4 10

- 33 -




ogoobbobOoooo1e8200 199100000

19820 0 19910 O ggd
googd
OoOOooDoOoooO mOo 53 104 1.96
000000000 gmd 39 73 1.87
ggoobbobodd 74 70
goooooon 334 769 2.30
ogoooon 5,214 6,160 1.18
gogooooboooooo 64 125 1.95
gogoooooond 11.100 19830 0O O 47.30 4.26
gogooooon 2119840 00 149

gooobobooooobboboood
giogoooobooooooooobobbbbbbooooooo

ggd 0190
ggd 0 0.940
ggd 0 2.30
goooboooogaoo 0 2.50
ggd g3.60

g20bogooboobbbooogooobobooobobbooooon

ggd 020
ggd 0120
ggd 0 2.30
ggd 04.30

gooobboooooobbobooooobboooooo
goooobobobooooouoboobbobooooooobobbooooooobobbooooy
gooooobooooooooobobbodoooobobboooooooobbbooooooobobo
goooboooogaoo
goboogboobobobooboobooboooboobobouobooboboobooDbDo
ggoboboboooobbobooouoboboooooobobodao
ggooobbooooobbbooooobobobooouobbbooo

- 34 -



giooood
g200oooooobbbooo
g3pooooooon
g4boo0oooooon
goobooooooooboboooooboboboooooo
gso0o0ooooooon
gooobbooooooobboooogooobon
gedooooooD
gooooooooo
goboobooooaoo
g7vbopboooggd
10 doooooboooogd
gobboboooooobbbooouobboboooooboboooo
20 OO0
goobbooooooobon
goooboobobiboooouooooboboooooooboobobobooooooobobobn
gobbooooooobboooooboboooog
goboboboooooobooooooobobooooan
gsoooood
gooboobooooboobodo
gooooboboooooooobobobooooooobboboooouoobbbboooo
oggooon
goooooooobboooo
goobooboooooobbbooooobbibooog
gloooooooono
gobobbobooooobobobooooboobooooooboboooad
gluogooooogooboboooogo
gobooboooooon
gooooooogd
0120 00000000000000
gooboooooooooboooobobooooobon
ouBooobboooooooobobboooooobobbbooooooobbobooooooboo

- 35 -



ogbgbooogogn
D000D000D00D0O00oO0
0000000000000000000000000000000000Note of

Understanding D 0D 0D 000 O0O0O0oO0oQoOoObOObOOO000ooooooobboboooooo

goooooooo

ggd
googd ggooo
gogooo goooboDboi1sd
gooooo4rn
gogoooboooobobod 220
googd od
goooon
goooooooooon
goooo
goooooooooon
goooboodgd
gooo
oooooboodoodgd goooobbbO0ooooog1edmirol oo
Uoooo0o0o0ooobbooi19esnmagr.20noonod
ggd
gogd ugogooo
gggd goobbboooooobbobooooooboboon

ggooboboboogoboodo 046000000

goooobooooobbbooooon

gogooooond

gogooobbbooooooobooboboboooooooboobobobooooobbboboooo
goboobodoboboooboobooboboobobouoboobobooboboDboo

- 36 -



gooooboooooooooobooboooooooboboooooooobbbbooooooo
gogobooboobooooobooboooon

gibooooobbobbooouobboboooooobboooooobooogoobobon
10 oDogoo
ugooobboboooooobobobobooouooobbobooooooobooobonon
goooooooooooooooobbboobbobbbbbbbbbobbbbbn
gooboobobobioooooouoboobobooooooobbooooooobobobonod
goooobboooooooooobbobooooooobboboooooooobobooboo
gooboobboooooobooboobodooouoooobobobooooooobbbobooa
goooobbooooooooobboboboooooooobobboooooooobobobooo
gobobboboooooobobobooouobobooooobobobooooon

ggoobobbobooooobobbobooooobobooooboboood
gooboooooo@moobobooboobooboobooboobobooboOoDbo
ugooobooooaoo
goddooooooobbobbbbboooooobbobbbboooogoooooon
ugoooboooaoo
goobobbbooooogooooobobobooooooobbobooooooooboobooboo
Uo0ogoobnO ANNEXD OO
goobbobooboooooooooobobobooooooooboboboooooooboobobooboo
ugoobobobooooboboboodo

obooboboooboobboooboobboobbooboooboboOoobboobo
goobobbobooooooobobboboiiooouoobbiboOoieiggleodobobo b
U ANEXOOOMmMmoooooooboooouooobooooobooboooooobobn
gobo0o00oobobbooo0bbbo0o0ou0bbibo0o0o0obbbo00OobDhDO ANNEX
ooomooogooooooobobbbooooooooooobobbbobooOooo
gogooooobobooooooooobobbooooooooooboobobbooooooon
goooobbbooooouoooobboooooooobbobooooooboobn
goo

ggoooobbbooooooobobbooooouoooboboboooooooboboon

- 37 -



goooobbbooooooooboboooouooobbobboooooobbobooo
ioooooouoooouoooooooooboooooboboboobbbbbibodoood
gogooobbboooogooooobboboooooobboboooouooobbobbooo
dooooooouooooooooooooooooobobbbbibibibooooood
ggd

20 Joooobboooog
ggooobbbooooooobbobobooouoooboboooooooobonon
gobooboobooboobodobobooboboobobooboboobobo
gboboooobooooboooboooobooobooooboooboooooboooon
goooobbbooooouooooboboboooooooobbboooooobobobobooo
gogooobbiboooouoooobboooooooobbobooooooooboobobn
gooooooooooboboooooooboboooooobboooobbobooooon
ggooobboboboooooooboobiooooooboboboooooobobn
goooobobboooooooooobbbooooooobobobooooooooobobooboo
goobobobobooooobobboooobbooooooobbboooooboboooogon

30 0DO0O0od
ggooobbbobooooogooobbboooooooboobobbooooooobon
ggooobbbobodooouoooobobooooooobboooooooobobbon
gooooooooooboboooooooboboooooobboooobbobooooon
ggooobbbooooooobbobobooouoooboboooooooobonon
gboobooboobobooooboboboobobobobobbooboboobo
gogooobbiboooouoooobboooooooobbobooooooooboobobn
goooobbbooooouooooboboboooooobobobboooooobbobboooo
gud
gobooobbooboboooobbooboboobobooobboooboboobobog
gogooobobbiboooouoooboobbooooooobobbooooooobobobod
ud
ggooobbbobooooooboobooboooooobobobooooooooboon
goooobobboooooooooobbbooooooobobobooooooooobobooboo
ggooobobbiboooouooobooboooouooobooboboooogooobobobbon
gooobooooooobbbooogooobon

- 38 -



40 000000

ggooobbboiboooooooobboooooooboobooboooooooon
goooobbooooooooobobobooooooobboboooouooooboboobooboo
gooobooboboboooououoobobodooouoobooboobobooooooobbbbooo
goooobbooooooooobobobooooooobboboooouooooboboobooboo
gooooboboooouoooboobobodooouoooobboooooobbbbooo
goboooooooobbbooogooboboooo

ggooobboboooooobobobobooouoooobobooooooobooobonon
goooobboooooooooobbbooooooobbobooboooooooboobooo
goooboobobboooouoooobbooooooobobobobooooooboobn
goooooooooon

50 0O04oooo
ggooobobobbodooooobooboboooooobobobbooooooobonon
goooobooooobobboooog
ggooobboboooooooobobiooooooboboobobooooooobobon
ggodoooooobooboboboobbbooooodoooooooooooboobooboobbobo
oooobobbbObOoooooooboDb48.500000000
ggoooobbboooooooobobboooooobboobooooooobobooo
ggodoooooboboboooobbboboooodoooooooooooboboooboooo
goobbobooooobobboooooobbooooooboboooog
gobobbooo@mooobooobbbboooobboooobbooooDboo
gogoooobooo
gogobbbobibooooooboobooboboooooooobobooooooobobod
gogooobobooooooobboooo
uogobobooooboboogd
goobbbbooooooooobbobooooouoooobbbooooooobobooboon
ugoooboogo

60 DOooooobbbooooobobbbooooobobbboooooobbbooooo
goooobbooooooooobbooooooobboboooouooooboboboboo
goboboooooobod

ggoooobbbooooooooobboooooobbboobooooooobooo

- 39 -



gooobobooooobbi1nwkBoboboooozezoogoooooooo
gbobooboobooboboobooboobbooboboobobooboobooboobn
gooooooooobbbooooobboboogoom
ggooo
goooosobboooo3guooobooooobbbO sd
gobooboooooao
dodooooooooooooobobobbobbbbbbbbbbbbboooood
goooboodd
ggoooobobooooooooobobobooboooooooooboobobbboooogon
uoooboboooooobd
ggoooobbboooogooobobbooooouooobbobooooooooboon
gogooobobbooooouoooboobbooooooobboooooooobobobon
goooobbboooooooooobbooooooooboboboooooooooboboobooboo
gogoobobbiboooouoooobbooooooobobobooooooobobobn
ggoooooobobobooboobobbbobooooodooooooooooooboooobobobo
uogobobooogoooboboooog
ggoooobbbooooooooboboboboooooobboboobooooooooboboon
gooboboboboooobbobdoooobboboooooobobbooooobboooog

g20doooooooobobbooo

goooobboooooooooobbooooooobboboooogooooboboobooo
ggooobboboboooooooboboboooooooobobooooooobobn
gogoooobooooggd

ggodooooboboboooobbobootbodooooooooooooooboboooooo
ggooobboooooooooobobooboooooooboobobobooooooobbobobo
ggooobbboboooouoooobboooooooboobobooooooobbobooo
ggooobbooooooooobobobobooooooobbobooooooobobobooo
ggooobbbooooouooooboboooooooboobbobooooooooobobn
gogooooond

gbobooooboouobobooobboooboboooobooobbooobobooobobogon
ddddooooooouooooooooooooboobbobbbbbbbbbbb 1990
goggooooboobobooboooobobbobooogdoooooooooooooboboobooon
ggooobboogooboooo

- 40 -



gooooobbooooooooobobbooooooobboboooouoooobobobooboo
ugooobbbobooooouoooboobboooooobooboobobooooooobobon
ggoobbooooobboooobobboooooobboooooobon

goooboobobboooouoooobbooooooobobobobooooooboobn
ggoobboooobboboooobboooooboboooo

gooooogo
gioooogooo

goooobbooooooooboboooooobbboooooobbbbooo

ggooobbboiboooouoboobbobooooooobooboboboooooooobobon

ggoooobbobooooooooooboboboooooobbbooooooooboboboon

ugoobobobooouobooboooooobboooog

gobboooooobbbooooobbooooooboobooooobooobon

gobbobooooobboooobboooouooobbooooooboboooaon

goooboobobobbooooouoooboobbooooooobboooooooobobobon
ggoooobbboooooooooboboobooooooobobobooooooobbooboo
ugoooboooon
goooobbooooooooobobooooooobbbooooooobbbbooo
ggoooon
goooobbooooooooboobbbooooooobboboooouooooboboobooboo
ggoooobooooboboboootbotooooooo@mooobooboooooooooon
ggoobbooouoobbbooonooboo
goooobbiboooouoooobboooooooobbobooooooboobn
gobooboobooboobobooboboooboooboobooboboobobo
ggobbobodoouoooboooooobbooooooobbooooooboboooa
goooobboooooooooobbbooooooobboboboooooooobobobobo
ugooobbboiboooouoobobbbooooooobooobooooooobobbon
gogooobbooooobboooobobboooooon

g2000goooon

goooboobbbooooouoooobbooooooobboboooooobobnod
ddddooooooouooooomooooooobbbbbobbobbobbbboon

- 41 -



ggooobboooogouoooobboboooooooobbbooooooooobobobooo
ggooobbbooooououooobobbooooooooobooooooooobobnon
gooboooboboooobobooobbbooobobbooobobooobobobooon
ggbobobooobooboooboboouobobooobboooobbooobboooobobon
goooobobbbooooooooooboboboooooooobobobobbboboooooo
gogoooboodo
goooobbbooooooooobbbooooooobbobooooooooobobooboo
ggoobobobooouoobooboooooobboooobooboboooooboobboooaoon

g3qooooooboog

gooobobboooooooobobboooouooobbboobooooogooboobooo
ggooobbbooooououooobobboooooooooboboooooooobobbon
goobooobobooooboboooobbooobobbooobboooobboon
goboboobobouobobooboobooboobobooboboobobn
ggooobbooooooobobobooouoobbbooooobobbooooon

ggooobobobibooououoooboobbooooooobboooooobbbooo
ggooobbooooooooobobobooooooobboobooooooobobobooo
ggooobbboboooouoooobboooooooboobobobooooooobooboobobDn
ggooobboooogooooobbobooooooooobobobooooooooboboo
ggooo

u4booooobobod
goooobboooooooooobbooooooobboboooogooooboboobooo
ggoobobobodooooboobooooooobbooooooobobooooooobobooogaon
goooobbbobooooooooobobbooooooobbobooooooooobobooboo
ggoobobobooooooobobobooooobob
goooobbbobooooooooobobbooooooobbobooooooooobobooboo
ggooobbbooooououoooboboooooooobooboooooooooobobn
ggooobbooooooooobobooboooooooobbbooooooooobobobooo
ggooobbbobooouoooobobboooooooooboboooooooobobbon
ggoobbobooooobbboooooobobobooouooobboooo

- 42 -



gs00ogoooooood

gboobobooboboobobooboboobboboooboobooboobo
ggoooobbboooooooooboboobooooooobbobooooooobobooboo
ggooobboboiboooouoooobboooooooobobooooooobobobon
gobooobooobooobooboooboonboobooboobboobooobo
g

goooobbooooooooobbbooooooobbobooooooooobobooboo
ggooobbboboooouoobobbobooooooobooobooooooobobbon
ggoooobbobooooooooobboboooooooobobobooooooobobooboo
ggooobodao

gooobooooooooobod
ggoooobobooboooooooobobooboooooobbobbooooooobbbooooa
gooboobobboooouoooboooboooooooboboooooooobobbobooooaoon
goooboooooobboobooogooon
uogooboooboboboobotbogoooooooboobooboobbbbooooooobbooboboogoo
gooooobobobbobboooooooooooobobobbbboooooooooooooooD
gooo
gopbooooobooobbo sboggobogoobooobobboooob ybooooo
gboobooboobobooboobobouooooboboobooboooboobon
goooobobooooooooboooooooobbobboooooobobbbooooooobo
gooo
gogoooooboboboooooooooooboobobobbbooooooooooboobobbooog
gobobooouooobooooaoo
ggooooboboobooooooooboboobooooooobbobooooooobbbboooo
goboboboooouoboboboooooboboboooooon

goboobooooon
ggoooobobooboooooooobbbooooooobbbboooooobbbooooa

gooobooboboboooouoooobboooooooboobobooooooobobobooooooon

goooobooooooboboooooobooooooboboboooooboboooog
ggobbobooouobobooooboboooobboboodg

- 43 -



giooogooobboooo
gooobobbiboooouoooobbooooooobboboooooooobobobn
oboobbooobUooobobubobobooobobouoboboOogn Gas Chromatograph
Mass Spectrometed] DO DO 0DDO0ODDOOOO0OOOO0O0OODOODODODODOOOOOOOOO
ggoooooboboobobbobbbooooodoooooooooooooooboobooboobo
ggooobbboibooouooboobobbooooooboboboboooooooobobn
ggoobbooooooobboooooboboooog

gz20o0ogoggd
gogooobbbooooouoooobobooooooobboboooooooboobn
ggooobboboooogouoooobboboooooooobobbooooooooobboboo
gboobooobobbooobboooobobooobooboobobbuooobobooan
ggoooobbobooooooooobbbooooooobboooooooobobobobooo
ggouoobbboibooooooboobbboooooooboobobooooooobobobn
ggoobboooooobboooooboboooog

g3pooooon
gogoobobbibodooouooooboboooooooboobobooooooobobbon
ggooobboooooooooboboooooooobobobooooooooobobobooo
ggouoobbboboooouoooobboooooooboboboooooooobobobn
ggooobboooooooooobobobooooooooobobbooboooooooobobobon
ggodoobbbobooooooboboboboooooooobobooooooobobn
ggoobbooooooobbboogooon

goooooooo
gobooboboboooobbbooooboboooooboobooooan

ginoooogooobooooaoo
googoooooooooobbbbbbbbbbbobboooo20bboboboOon
dgobbbobooouobbobioooobbbiooouobbibodod ANEXOODODO
ggoooobbboooooooooboboboooooooobbobooooooooobbobooo
ddogooooooobobbibbbodo@mboooooooooooooooobbon
ooooboDon

- 44 -



2000
goooboobobobboooouoooobboooooooobbobooooooboobn
ggoooobboboooooooooboboboooooooobobbooooooobobooboo
ggooobbboiboooouooboobbbooooooooboboooooooobobbon
ggoooobboboooooooooboboboooooooobobbooooooobobooboo
ggooobbboiboooouoobobbbooooooooboboooooooobobn
ggoobbooooooboboomobobobooooobbbooooobboboo

g3 o0oooooboooooboobooon

godooooboobooooooooooooooooboooooooboooooad
0o0o0oooooooooobooDoooboooooobood , Plan of Operationd O
goooooboooooooodoobouoooobooooooooooooboon
000D bO0O00000uoUobDooAnnual Plan of OperationsD D0 OO0 OO0

000oOooooooooonoooJoint Coordinating CommitteedOd OO0 OO0 O @1 O
00000000000 b0oo0D0ooDo0Do0ob0obO0oDoDOoDOoO0DOD Steering
Committee MeetingO O OO O 260 0000 0OO0ODOOOOODODODOOOOODOOODO
doooooboooooooooooooooogo

000000000000 oooooooooooooooooooooooonaggy
01ugdododooooooobooboooobooooooooooooooooooon
oot oobooooooboooooon
O 00Plan of OperationsU0 0000000 0DODOOODOOOOOODODODOOODOOO
goooooood

g4boooouoooboooooooon
goooobbooooooooobbobooooooobbobooooooooboobooboo
ugouoobbboiboooouobobobboooooooboobooboboooooooooboobbon
gogooooboboboobobobobbbobooooodooooooooooooooboobooboobo
oooobbO0O0ooooo 3000000 ooyyggooooooooD

gsbboooououooboboooouooboobboooooooooboboboooooaon
oo ooooooooooooooobbobbbbbbbbbbbbon
ugooboobboogoobodo

bt OO00000000000000000D00000000ODO Steering CommitteeJ OO 00000 OOO
goooo

- 45 -



10 Do0O0Oooooooo
dogooooooboooobobbioodoooouoooobobobobobbbooooogyd
goooobbbooodooooooobbooooooooobbboooooooboboboboboo
oooobO0O011w0b 1200001800000 ob0bbo00ooooobboooooooD
goooobboooooooooobbobooooooobbboooogooobboobooo
ggoobobbobodooooooobobooooooobboooooooobobbon
gooo

20 Jooobbbooobbboooobobooboooa
obobooobobooobobooobboo2000bbooobobooobbooooboboo
goooobboooooooooobbbooooooobboboooogooooboobooo
ggoobobbibooououoboboboooouoooboobobbooooooobbbooa
gooooobboooooooooobobbbooooooooboomobooboobbon
gooboboboooooobon

gogobooboooooboobodoo
ggoooooobooobobbobobobobobobooooooooooooooooooobooboobDbobo

goooooooad

To strengthen the capabilities of the National Waterworks Technology Training
Institute (O OOOO) in the areas of training and education, research and
development and information exchangel 0 OO0 OO0 O0OO0O0OD0OOOOOOODOOOOOOO
doooooooooooood

gog

1. The evaluation of training courses by MWA and PWA

2. The evaluation of research and development reports by MWA and PWA

3. The evaluation of information exchange performance by the foreign and domestic
waterworks institutions

4. The recognition of O O0O0OO as a core organization for Thai waterworks

dddoooooouoooooooboobobbobbbbibiboobioioooooogg
gooooobobooooooooboobooooooobobbooooooobbboooooooo

- 46 -



ggooooooooooboooboboboobobbobbbboboooooooooooooooooo
gooboobobodooouooooboboooooboooboboooooooboboboooooaoon
goobboooooobbooooobboooooo

gooobobodooouoooobobooooooboobobobooooooobbobbooooaoon
gooooboboooooooobobobodoooobobbooooooobbbooooooobobo
gooboobobobodooouooboobboooooboobooboboooooooboboboooooooo
goooooboobooooooooboboobooooooooboboboooooobbboboooooooo
gooboobobobodooouooboobboooooboobooboboooooooboboboooooooo
ggooooooooooboooboboboobobbobbbbobooobboooooooooooooooo
goboobooooooon

gi1ioond

goooobobobooooooooboobbobooooooobooboboboooooobbboooog

gogobobobobobboboboooooooooobobbbooooooooboboobobobooaoa

ggoobobooooobom

10 00000 sgooboobobogobecbMmbOO0O0DO00009M 00000
0 516 00O 6700
gooboboboboooooobooboobooooooobbooooooobobboboooo

ggoooobboboooooooobbobooooooobbobooooooobbbboooog

ggoobobobodouooboobobobodoooooboboboooobboboouoobobood

ugoobobobooouobobooooobobd

1. 0O0ooo
gbobooooboboooemooooob2m oo 2e@oioobdamon
0odooo4d

2. 00O00O0OO0O0OooO
ggobobboooou4oooobbbouzzrogon2rooooooog

3. 00000
s 24000 0ong 3sy

4. O0ODOOOO
gbobooooobObzdibodobobob@mBOOO0cbOOomoOnOoon

5. 0ogooono
gbooboobobb2moobgobooonmooooooert 000000 111
ooooooiin

- 47 -



20 JOoOooo3sgoooon
30 bbooooboboooooboboooobboooo340oobbooooobboon
gd

g20opooooono

ggoooboboboooouoobooboboooooooboboooooobbboboooog
ggooooooooboobobobbobbbooooodoooooooooooooobooboDbo
gogoobooboboooouoooobbooooooboobobobooooooobobooooaon
gogoooooboboboooooooooooobobbbbboooooooooooobDobobogog
g

gobboooobooobbooboboobboooboobobooobobooobooooD
gogoooboboboooooooboobbobooooooboobobobooooooobbbbooog
ggd

goobboooboboooobobooobbowBoooobooooboooobobooooo
gooobooooooobbooogoobboooooobobo23bbooooboooOog
gogooobobbooooooboobooboooooooboboboooooobobbobooogyg
gooooobbooooooooobbbooooooobboboooooooobbbboooog
ggbboboooboboooobobooooboboooobbooooboboooobooog
goooooooooon

g3poooooooooboooooon
doooooououuouooioooooooooouooooooooomoooggyg
goooobbooooooooobbobooooooobbobboooouobobbbooooa
gogooboobooooaooon

g4booooooono
gooooboooooobbooooooobbooooooobboooooobobbooooboboboo
ggobooboooouooboobobooooobooobobooooooooboboooogo
gooobbbobooogoooooesiuouoonbbboooouooobbbbOie
gobboooobooobobooooobooboboobboooooooobooooboboogn
ggooooooooyrooooobboboboboooooodoooooooogogoo
djdddoddododododoodoooooooooooooDbDbobobobbbbbogougy
gooboobooooobboooog

- 48 -



gooooboogooooon
gooobooboboboooouoooobboooooobbobooooooobbbobooooooon
gd

OO0000OTo produce technical and managerial staff who have sufficient knowledge
for applying advanced and appropriate technology to Thai waterworks$l O
doodooboooooooboooooobooooooobooooooooa
goooboooooooooon

O0O00O0OThe number of qualified staff in MWA and PWA

ggooodooooooooooobooboobobobbbbbbbbooooooooooooooooo
gogoboboooooboboooobbboooobbboooboboobooooboboboooobn
ggoooogogoooooboobbbbbbbbbooooooooooooooobooooobo
gogoboobobodooouooboobobooooooobobooooooobbbboooooooon
gooooboboooooooboboboobooooooobobbooooooobbboooooobobo
ooooobbez200000000000000DDODOO

goooobobobooooooobbooboooooooboboooooooobbbobooooooo
gooboobobodooouoooobboooouoooobbooooobobbboooooaoon
gooooboboooooooobobooooooobobobooboooooobbobooooooboboo
gooboobbodooouooobobobooooooooboboooooooobbbboooooooon
gooooobooooooooooboboboooooooboboboboooooobbboooooooo
goboboboboogoooboobooouobooboboooooooon

goobboooooobboooooobbbooooon

- 49 -



ggooobboooooobbooooobboooobbobooooobon

ogooggoogn

ggoog

googn

goog

oo0oooo
goo0ooboooobooooooo
goooobooobooooonoo
goo0oobooobooooooo
oo0oooo

goooooooooooooo
ooooo

00oo0oooooooooooooo
gOo0oO0oooooOobo0o00ooooooo
gooooooobooooooooooo
goooo0ooobooooooooooo
goooO0ooooboooooooooon
goooo0ooobOoooobO000ooo00
Jo0oo0o0o0o0o0o0oooooooo2o000
0000000000000000

ooooooooooooo

1.

goooooooooo
oooood

0000000000
o0o0ooooooooooooo
gooooooobooooooo
ooooooo

1. 000000000000
oo0oooooooo

2. 0D00O0ODbOOoOooboooo
oo00o0ooooooooo

3. D0oo0O0ooOooooboooo
oo0oooooooono

4. 0OD0OOO0OOOOOOOOD
gooooooooooo
oooooo

goooO0o0ooo0o0oooo0oooo
000000000000000
gooo0o0ooo0o0o0oooo0oooo
oo

000000000000
goooooooooooooooo
00000000000000

go0oooooooboo
goooooooooo
go0oooooooboo
oooood
goooooooooo
oooooaoao
gooooooooao
gooooooooo
oo

oo0oo

1. 000O0oooooooo
gobooooooooooo
gooooooooooo
goooo0oooooooo
gooooooooooo
0ooooooooo

2. ODO0OOoOoOoooooao
gobooooooooooo
gooooooooooo
oo0oo0oooooo

3. J0oooOoooooooo
gobooooooooooo
gooooooooooo
goooo0oooooooo
oo

4. 00O0ODOODOOOODOOD
goooooooooooo
goooo0oooooooo
gooooOoooooooo
goooo0oooooooo
oooood

5. ODO00O0OOOoOoOOoOoOoOoO
oo

5. 0

ooooooooooo
goooooooooo
oo
goooooooooo
0000000000
goooooooooo
oo0o0oooo
goooooooooo
ooooooooooo
O
ooooooooooo
goooooooooo
oo
goooooooooo
0000000oooooo
ooooooo
ooooooooooo
goooooooooo
ooo
goooooooooo
00000000000
goooooooooo
ooooooooooo
O
ooooooooooo
o00o0o0o0ooooooo
O
goooooooooo
ooooooooooo
ooo

8. DOOOOOOOOD

ooose0000000000060
0000000105000 95500 O
00000 5160367000 OO0 O OO0
oooooooo
000ooo0o00o0b00000000o0
goooooooooooo
000ooo0o00o0b00000000o0
gooooooooooooooo
goooooo0ooooboooooo
goooooooooooooo
00o0oo0oo0o
033000000000000
000ooo0O00o00O0000000oD
0oooooooooooono
000ooo0o00o0b00000000o0
gooooooooooooobooo
00o0oo0oo0o
goooooooooooossooo
go0obooooboooboooooboiro
goooooooooooooooo
oo
goooooooooooooooo
00000000000000

go0ooooooooo
gooooooooo
00000000000
gooocooooao
Oo0o0ooDo¢oao
goooooooo
goooooooooo
gooooooooo
oooo

oo0oo
1. 00000
1.1 0000
010o0o0oo0oooooooo
oooo
02000000000
0300000000000
]
l1.200000000000
010o0oo0oo0oooooooo
oooo
02000000000
O300000000000
]
2. 0O0O0OO
01000
02000
0o3pooooo
3. O0Oo0OO
01000
02000
0o3pooooo

oooo
ooooo
1. OO0O0O0OO0OO
oooooo
gooooOoooooooo
gooooOoooooooo
gooooOoooOooooo
ooooooo
oooooo
gooooOoooooooo

oOo0o0ooooooOoOOooD

oo0ooooooo
2. 0D0O0OOOOOOoDboo
ooooooooooono
00000000000
o0o0oooooooooono
3. D0ooOooOooooboooo
ooo

000000
ooooo
1.

oooooo

oooooo
o0o0doooobooooooooo
gooowyoooooooooooon
Mooooooboboooooooo
ooog

oooooo
gooo0obooooobo4oonooo
go0ooOOoooooooooooaoo
goooooo
gooooooooooa
gooooz00000000000
go0ooOOoooooooooooaoo
0Oo0oO0o0obOoboooboo
gooDooboOoooobooooo
goiloo0oooooooooog
0oagd

OO0000OSongkhla COOOOOO
7600 0 ONon Song Hong Waterworks
Joo01300000o0o00on

goooooooooo
ooooooao
00000000000
gooooooooo
ooooo

- 50 -




googoogon ggoog googn goog
go0o0o0ooooo4910000
oooooo
4. 0OODOOD ooooo ooooo
1. Oo0o0OOOoooooooo 1. 0o0oO0oo0oooooo, | 1. O0O000OChiang Main 00O OKhon

2.

oo
oooooooo

Chiang Mai OOO , Khon
Kaen OO0, Songkhla
goo

Songkhla OO OOOOOO
goo
goooooooboooo
go0119900000000 2.
00O0000000Nakhon
Si Thammarat Mechanical | 3.
Center0000O0OOOODO
00 Hadyai Songkhla | 4.
Waterworks Office0 000
goooooooooboo
goooooog
goooooooooooo
goooooooooboo
gooooooooDo
goooooooooboo
gooooo
goooooooooboo
goooooo

Keen OO0OO00OOOODOOOOOOD
Songkhla D OO0O0O0O0O0O0OOO
goooO0o0oooOoo0ooooooobo
goooooooooooooooboo
O0Mmooooooobood4e00000
om
goooo0ooooooooooo
7000000000000
gooo0s3400000000000
o0000oo0ooooooooooo
000000ooooooooo

- 51 -




Jooooboggbogd

goooooood
godoobobbibooououobobobooooooooboboboooooobboboooodyd
ggoooboooobooboboooobbbooooboboooobDbbbooobbbooooo
goobobobobooooobobbdoooobbooooooobbboooooboooogon
gooogoooooobobobobobobbbbbbbbbbbbbbboboooooooog
yjijiodddddoddooddoodoooooooooooooooLoL OO
goooooboobooooooooboboboooooooobobboooooobbboooooooo
ggoooboboooouooboobobooooooobboooooooboboooooooon
gooobobooogoobobbooooobbooooobboooooobbboooobobn
godoobbboboooouoobobbooooooobboooooobobobobooog
goooooboobooooooooboboboooooooobobboooooobbboooooooo
gooooooodgd
ggoooobobooooooooobobbooooooobobobboooooobobboboooog
ggoooboooobobobooooan

goooon

djddddoooooooooooobobobbbbbbbbbbboo00000UoUoOoOoa
ggooooooooooboboboobobbbbbbbbooodoooooooooooooon
goooboboooobboboooobbboooooobobboooooon

ddoooooooboobobbobioodoooooooooboobobbibioodoooomaoogyg
ggoooooobbobmoobobbbooodoooooobobobobbooooooogooooo
ggooobobioooouooboobooboooouoooobobboooooobbbobooooaoon
goooo

gioooooooooodddddddgoooooommooooooooo
ooty oooooooooooooobobobibioooooogyg
goooobbooooooooobbobooooooobboboobooooooobbbbooooa
goobobobooooboobobooouoboobobooooooobon

gz20oboooogoooobbboooooooooboboboooooooobbboobooooooooo
ggbboboooobobboooobobobooobbobooobbboooboboooboog
gooobooboooobbboooooobboooooobooooa

- 52 -



g3voooooooooobobobooooooooobobobobooooooobbboooooooo
gooobooboboooouooobooboboboooooooboobobobooooooobbbbobooo
gooobobooooooboobbooo

goboooooooo
giooooooooboodoodg
10 00O
all gogogoo
ggoooobbboooogoooobbobobooouoooobbbooooooobooo
gogooboobobiooooooobobooboobooooooobobobooooooobobobon
goooobbooooooooobbbooooooobboboobooooooooboboboboo
gogoobooboboooouoobooboobodooouoooobobobooooooobbobooa
gooooobbooooooooobobobooooooobbobooooooooboobooboo
goboboooooboobooooobobboooobobod

b0 ODOOOO

0 O Gas Chromatograph Mass Spectromete] 0 000000 O0DOOOOOODODOOO
goooboooooobouoooobobooooboooooobouoood
odoobooooooobooooooboooooooooooooobooooooa
goooboooooobouoooobobooooboooooobouoood
odoobooooooobooooooooboooboooobooooooouooooad
goooboooooobouoooobouoooobobooooooouoood
oooooooood

c OooonDon
ggooobboboooooobobobobooouoooobbobooooooobooboobonon
goobbobooooobobboogoooobobooooooboboooog
ggooobboboooooobobobobooouoooobobobooooooooboobon
goooooboobooooooooboobooooooobbobboooooobbbooo
gobobooooobobooobbooobbboooobobooobbooobooboon
gd

- B3 -



d0 DO0ooooooooo
ggoobbobooooobobbooouoboobboooooobobobooog

20 OO0
all dooooon
ggooobbboboooooobobboboooooobobboooooooobonon
gooobooooooobbbooogoooon

b0 DOUOUoOoOoobobbbbOoooogo
ggooobbboboooooobobboboooooobobboooooooobonon
goooobboooooooooobbooooooobboboooogooooboboobooo
gooo

c tguoboobooogan
ggoooobboooooooobobboooooobbbobooooooooboon
uoooboooogaon

g22000o0oobbbobooooooooo
10 000
all gogoooo

ggoooobbboooogooobobbooooouooobbobooooooooboon

gogooobobbooooouooobooboboooooooobbobooooooboobn

goooobbbooooooooobbbooooooobbobooooooooobobooboo

gogoobobbiboooouoooobbooooooobobobooooooobobobn

goooobbboooooooooboboboooouooobboboboooooobobbbooo

goboobobooooooboboboooooboboboo

bO OOOODO
ggoooobbboooogooobobbooooouooobbobooooooooboon
gogoobobbiboooouoooobbooooooobobobooooooobobobn
gooooobooobooobobooobooooboboobboobobooooboboogon
ooboboooobobooobobooobboooboboonboooobooon
goooobobboooooooooobbbooooooobobobooooooooobobooboo

- 54 -



gooooboogooooon

c ooonoon

ggoooboboboooooooboobobiboooooobobobooooooobobon
goboobooboobobodbobooboboobobooboboobobo
goooboobobboooouoooobbooooooobobobobooooooboobn
goooobbooooooooboobbbooooooobbobooboooooooobobooboo
goooboobobboooouoooobbooooooobobobobooooooboobn
goooobboooooooobboobooooooobobobbooooooobbbbooo
goooboobobboooouoooobbooooooobobobobooooooboobn
goooobboooooooooobbobooooooobobobboooooooboboboon
goooboobobobibooooouoooobbooooooooboobooooooobobobn
goooobbbooooooooboboooooobobboooooobbbbooo
goobooboobobooooboobooooaon

d ODOO0oOoOoOoOooDbDOoo
ggoobbooooobbooooobobboooooobboooooobon

20 OO0
all gooooon
ggoooobbboooogoooobobbooooouoooboboboooooooboon
goobooboboooouooboboobodooouoooobobobooooooobbobooa
ggodooooooboboobobboobbboooodooooooooooooboobooboobDbobo
goboobobobodooooboboooouoobbooooooobobooooooboobobooogd

bO OOOODOOODOOODOOODOOO
ggoooobbboooogoooobobbooooouoooboboboooooooboon
goooboobobboooouoooobbooooooobobobobooooooboobn
gobobooobbooobbbooobbooobbbooobbooobboboon
gobobooooobooboooooobobbooooobobd

c tgoobooboogo
ggoooobbboooogoooobobbooooouoooboboboooooooboon

- B5 -



goooobboooooooooobbooooooobboboooogooooboboobooo
ggooobobboooouooobooboboooouoooobobboooooooboobbobooa
gogooobbboooogouoooobooboboooooooobbboooooobobooboooo
goooon

gqoooooobobbboooooooooobooobob
ggoooooooooooobooobobbbbbbb b0 oooogg
ggooboobboboooouoooboobobooooooobobooooooboboooogo
goooobobooooooooobbooooooobbboooooobbbbooooo
goobooboooooobodo

goboooboooooao

ggoooobboooooooobobobooooooobobobooooooobbboboooo
ggoboobboooouoobobodoouooobobobboooooobboooogooon
gooooooooon

giooooooooboooo
obobooobboooboobobOoobeerpo 201000 b00bb0o0o0obOoooboOooDn
gooooobooboooooooooboboooooobooboboboooooobbbooogoo
goooobobobbobotogooooooboboboboobbobooooooooobobobooboog
goooobooooom

gogooboboboooooboobboooaoobboooogaon
ggoobboooouooobbobooooobboooo
gobooboboooooobobobooooobboodoo
gogoooboooobon
gobobboodoogobboooooboobobooooobob
goobboboooobboboooobboboog
goobbooooooobbooooobobooooao
oobobbooooobboooob 2s0bb0oooobobooooobobbooooo
ud
ggoobboboooobobbooouoboobboooooobobobooog
ggoobboboooobobbooooaoo
gogouoobbbooooouooobobobboooouoobobobobooooooobobn
oogoooboodood

O 0o O

- 56 -



g200000gooobobboogooon
ggodooooooboobooobobboboboboogoooooooooooboobooobooboooon
gogooooobbbbboooooououooobobbbbibooooouooooobbbbD 2250
obooboobo obgobgoobooboobooboobooboobooobooboooo
ggoooobobooboooooooobbobooooooobbbooooooobbboooog
dddooooououoooooobooboobbbb bbbl oogg
ggoooboboooobobbooooobobooooooo

g3pooon

gogooooboooboboibomobibibooooooooboooboobbobiboooogy
ggoooobooboooooooobobbooooooobboboooooobobbbooogog
ddoooooooooooooobbooboboobobobobbibibooooooooooogyg
ggoooobooboooooooobbooboooooobbboooooobbbbooooo
utdddddododddododdooooooooodot0d00U00O0OOOO OB
gooooobooobboooooooooobobobobboooooooooooboobobooo
uggoooon

gobooboodgodgd
gibooooooon
gogoobooboboboooooobooboboooooooobobooooouoobobobobbooogy
ggooooboboboooooooobbobooooooobbobboooobobbbobooooo
uoboboooobobooobobbooooboboooobboooobobooooboobooo
ggooooboboobooooooobboooooooobboboooooobbbooooo
ggooobboboooooobobbobooooooobooboboooooobbbobioooo
ggoooboboooobobbooooobobooooooo
gooboboboboooouooobooboboooooobooboboooooobobobbooog
ggooooboobooooooooboboobooouooobbobooooooobbbboooog
ggooooboboboooooboobobodoooooobobbooooooooobbbobiboooo
gogogoooobooboobobobbobobbooododooooooooooooobooobooboobbobo

g200000g

gobbobooobbooobbobooobbobooobbboooobboooboboobooo
ggooobbboooooooooobboooooooobbboooooobbbbooooo

- 57 -



goobob20000b0ogoobb 34000000000 DbbOO0O0o0ooLDboDbDbDOO
oobobooobobooobobooob4e0000bbbooobbOOobobDbOoOoobDDO
goobopbiloodopobopooddrveobbbbooooobbbooooobbbooog
ggoboobooooooon

gooooobbobooooooooobobbbbbooooooooobbobobDbieddd
goobbooooobbooooobbobobbooobob2000b0bboooobbO
gooooopoobiedogoogssobbooog1eronnoni1sb8oddognn
goooboodo

g3qjooooon

gooooobboooogooooboboooooobbobooboooooobobboboooogo
gooobooboboooouooboobobooooooobboobobooooooobobbbboooo
gooooobbooooooooobbbooooooobboboboooooobbbboooog
gogoooboboooooooboobobooooooboobobobooooooboobbobbooogoy
goooobbooooooooobbobooooooobbboooooobbbbooooo
ggooboobbooooouoooobbooooooboobobooooooobooboooogo
gooooobbooooooooobbbooooooobboboboooooobbbboooog
ggbobobooobobbooobobooooboboooobobooooboboooboog
goooboooooboooogd

- B8 -



gooogn

goooooooooobod
gooboboboboooouooooboooooooboobooboboooooobobbobooooooon
ggooooooooooboooboboboobobbobbbboboooooooooooooooooo
goobobooooboobodo
goooobobooooooooobboboooooooobobbooooooobbbbooooooo
gooboobobodoooooooboboooooooboboooooobbbbbooooaoon
gobooboooooobbboouoobboooooobbboooobon
ggodooooooooboboobooooobobobboboooooooooooooooooooon
goboobboooooobobooobbbooouoobboobooog
gooboobobobodooouooobobooooooboobbbooooooobobobbooooooon
goooobooboooooooobobooboooooooobobboooooobbboooooooo
goboboboooooobbboooooobobooooooobbbooooboobbooo
goobooooooobboboogooobonboo

olijooooooooooo
0000000000 000DO0DOO0O00DODOOGas Chromatograph Mass Spectrometer(
0o0d0o0oooooboooooboooooboooooboobooooooooooooooon
oo ooboooouoobooooooa

g200gooobobbobooooooooobboo
gooooboboooooooobboboooooobbboooooobbboboooo
goooobbobooooooboobbooooooobooboboooooobbbbioooo
ggoobbooooooobobooouoobboobooooobobobooooon

gooobbooooooobboooogooobon
gogoboboboboooouoooobboooooobooboboooooobbobbooooooon
gobobobobobobuobobuobuoobuobobooDooooooooooooooon
ggooboobbodooouooooboboooooobooboboooooooboboboooooooo
gobogoooboobobooobooobboobbooobooobobooobboooboboo
oooboooobbooobbooobbooobooobbOooobbeeennnog 200100
goooooooooooooobobooooooobobobboooooobbbboooooooo

- 59 -



gooobboooooobboooooobobooooobboooobbboooobon

gooooooooo
ggooboboboooooobobobooooobobn

ginoboooooboobooooooobon
gogoooooooooobbboooobobbbbbbbb o000 ooogogg
ggodoooooobobooboooobooboobbbooooooooooooooooooboobooboooon
goooobbooooooooobboboooooooobobboooooobbboboooog
ugooobboboooouoooobbooooooobobooooobobobobooogoy
gogoooooobobbobooooooooobooboobobobboooooooobooboobobbboog
oodooooooboooboooobobooboboo™mobobooooboboboobobbbbooood
gooooobooboooooooooboobooooooobbooooooobbbbooogoo
gooobobobooooobbobooooobbibooog

g20dooooobobbboooooooooooobo
gooooobobooooooooboboooooooboobooooooobbobooogooo
ggooobbobooooooobobbobooooooobooboboooooooboobbobibooogoy
goooobbooooogoooobbobooooooobboooooooobbbboooog
ugooobboboooooobobooboooouoooboobobobooooooobobbbooog
goobobboooooobon

g3poooooooon
ugooboboboooooobooboboooooooboboooooobobbbooog
goooooboboooooooooobboooooooboboboooooobobbboogono
gogoobooboboooouoooobbooooooboobobobooooooobobooooaon
goooobobooooobbobooouogoobboooooobobooooooboboooo

- 60 -



gooogn

gooooooooooooobooooooooobobbooooooobbbboooooobo
gobooboodod

giooooooooboooon
gooooooboboboboooooooooooobbobbb oo™ ogg
tdoooogooooooooooboooobobbbbboooooooooooogoo
ggooooboboobooooooooboboboooooobbbooooooobbbboooog
ugooobboiboooouooboobbobooooooooboboboooooobbbboooo
ojoddoooooooooobbbbbbobbbbbbbbboodooooooougoa
ugooobbobooooouoboobboooooooboboooooobbbboooo
ggoooobbooboooooooobbooooooobbbooooooobbboooog
ugooobobobooooooboobbobooooooobooboboboooooobbbbooog
goooooobobbooooooooooobbbbooooooooobobobbboogoo
ggobobobodoouoobbibooogooboboboooooobonbod

20000000000
gioooooboobobbboooooooooooboobobbboboooooooooooobooboD
ugooobboboooooobobboboooooooboobbobooooooboboboboooo
ggooobbboooooooooobbooooooobbboooooobbbbooooo
uooooooooobobobbibooooooooooobobob bbb oo ooogo
o oogooooooobbobboboooooooooooobbbbbboooogog
gogooobodo

ggjooooobobbbboooooooooboobobooo

gbooboobodoboobooboboobobooboboobobooboboo
gogooobobobooooooboobbooooooobboooooobbbbooog
ggoooobooboooooooobobooboooooobbboooooobbbboooog
ugoooboboboooooobooboooooooobobooooooobobbbooog
ggoooobooboooooooobobooboooooobbboooooobbbboooog
ggooobboiboooouoobobooooooobobooboboooooobobobobooogy
ggoooobooboooooooobobooboooooobboboobooooobbbboooog

- 61 -



goooboboooooobboooo

400000

ggoboobobodooooboboboooooooboobobooooooooboboooogo
goooobobobooooooooobobboooooooobbboooooobbbboooo
gogoobooboboooouoooobbooooooboobobobooooooobobooooaon
gooooobooboooooooooboooooooboboboboooooobobbbooogoo
ggodoooooobobooboooboboobobbbobododoooooooooooooooboobooooon
goooobobobooooooooboboooooooobbbooooobbbboooog
goobooboooaooon

goooobbooooooobboboooooobobobooooooobbboboooog
goobooboooaooon

gsbboooooooboodgo
ggooooooboboobobobobbboooogoooooooooooooooboobobobo
ggodooooooobobobooobbobobbbogoooooooooooooboooboobooobo
oo — UUoo4oooooooguuggg
gogooobbobooooouoooboobboooooooboboooooobbbbooog
goooobbooooooooobbobooooooobbobooboooouooobbbboooog
gooooodoodgd
goooooboboooooooobboooooooooboboooobbobobooogooo
gogooobobooooooboobooooooobobooooooooboboboboooao
yojoo@uoooooooobobooboboooooooooobobbbooobobobboog
gobboogobobooobboobooboobobobooooboboooobobooobooboog
gooooobobooooooooobboooooooobbboooooobbbooooa
gogooobboooouoobooboboooooooobobooooooobbbbooog
goooobooooobobooooooooboboooooobobooooooboooo

- 62 -



ooodd

ugooobooogoooon

ggooobboooobobboooobbbooooooo

ggooobboooobobboooobbbooooooo

uogoooboogo

ggooboboogo






THE MINUTES OF DISCUSSIONS
BETWEEN .
THE JAPANESE EVALUATION TEAM
AND
THE AUTHORITIES CONCERNED
OF THE GOVERNMENT OF THE KINGDOM OF THAILAND
ON '
THE JAPANESE TECHNICAL COOPERATION
FOR
THE NATIONAL WATERWORKS TECHNOLOGY
TRAINING INSTITUTE PROJECT [ PHASE II ]

The Japanese Evaluation Team (hereinafter referred to as "the Team™ organized by the Japan
International Cooperation Agency (hereinafter referred to as "JICA") and headed by Mr Yasuhiko
Kobayashi visited the Kingdom of Thailand from May 12 to May 21, 1999.

During its stay in the Kingdom of Thailand, the Team had a series of discussions with the
authorities concerned of the Kingdom of Thailand and jointly evaluated the achievement of the National
Waterworks Technology Training Institute Project [Phase TI] (hereinafter referred to as "the Project™ .

As a result of the discussions, both sides agree to recommend to their respective Governments the

matters referred to in the documents attached hereto.

Bangkok, May 19, 1999

NRAE o . T Heprt

Mz Yasuhiko Kobayashi Mrs. Chuanpit Dhamasiri Mr. Tanya Hanpol
Leader, Evaluation Team, Governor, Governor,
Japan International The Metropolitan The Provincial

Cooperation Agency Waterworks Authority Waterworks Authority
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ATTACHED DOCUMENT

In Thai waterworks, buman resources development is a very important issue at
present and the sigunificance of training is well recognized accordingly. Research and
development is also highly important in order to tackle the emerging _issue;{ Based on such
recognition, the National vWaterworks Technology Training Iustitute Project (Phase II) was
commenced in September 1994 with the project period of 5 years. The Project has aimed at
strengthening the capabilities of the National Waterworks Technology Training Institute
(NWTT]) in the areas of training and education, research and development and information
exchange. Evaluators confirmed that Project activities have been steadily undertaken in
each field by the effort of Steering Committee of NWTTI, Japan-Thai Joint Coordinating
Committee, NWTTI staff members including C/Ps, the Project team of Japanese experts,
MWA, PWA and other related parties of both Thai and the Japanese sides. As a result, the

above Project Purpose has been well achieved.

Results of evaluation were summarized in five evaluation criteria as follows.
Concerning Effectiveness, steady activities led to Qutputs and Project Purpose while
overcoming obstacle factors such as economic crisis. With regard to Impact, approximate
thousand staff members of MWA and PWA have already been trained and sustainable
development of human resources by NWTTI will be significant for the appropriate
management of water supply in Thailand. In addition to such originally expected impact,
some unexpected effect such as the dissemination of transferred techmologies to the
neighboring countries are observed. As for Efficiency, input such as the dispatch of experts
and the provision of machinery was appropriate as compared to output in general. Rationale
of the Project seems to be strong in the relations with Thai governmental policies and the
needs of the beneficiary agencies, MWA and PWA. Indicators of the Project achievement,
however, could have been more clearly identified in the beginning. Sustainability of the
Project is strong particularly in terms of financial and technological aspects.

Based on the above evaluation, the Team reached the following recommendations
for the successful completion of the Project and future human resources development in Thai

waterworks.

1) Recommendations for the rest of Project period
a. To master the operation of recently installed machinery
b. To review the outcome of the Project such as teaching material and research results
c. To improve the existing system of maintenance of machinery installed in the Project

d. To clarify issues to be tackled after the end of the Project /rdﬁ/
66 - &%,.



2) Recommendations for the further development of NWTTI
a. To maintain the present organizational status of NWTTI and its function

b. To consider undertaking further technical exchange or joint researches between Japan

and Thailand
c. To fully utilize the opportunity of the Third Country Training for further development

of Japan-Thai technical exchange

o
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NOTE OF UNDERSTANDING
OF THE JOINT EVALUATION
ON THE JAPANESE TECHNICAL COOPERATION
FOR
THE NATIONAL WATERWORKS TECHNOLOGY
TRAINING INSTITUTE PROJECT [ PHASE II ]

The Japanese Evaluation Team (hereinafter referred to as "the Team") organized by the Japan
International Cooperation Agency (hereinafter referred to as "JICA") and headed by Mr Yasuhiko
Kobayashi visited the Kingdom of Thailand from May 12 to May 21, 1999, for the purpose of conducting
evaluation concerning technical cooperation activities of the National Waterworks Technology Institute
Project [ Phase II | (hereinafter referred to as "the Project”) in the Kingdom of Thailand.

During its stay in the Kingdom of Thailand, the Team executed evaluation of the Project together
with Thai Team headed by Mr. Santi Somboonviboon,

Based on the results of the evaluation, the Team had a series of discussions with the authorities
concerned of the Kingdom of Thailand with regard to the achievement. As a result of the discussions, both
sides agree to recommend to their respective authorities concerned the matters referred to in the

documents attached hereto.

Bangkok , May 19, 1999

A A ,%@k S, Sk o

Mz Yasuhiko Kobayashi Mz Santi Somboonviboon

Leader, Japanese Evaluation Team, Leader, Thai Evaluation Team,

Japan International Cooperation Assistant Governor,

Agency The Metropolitan Waterworks Authority
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I. INTRODUCTION
1. Preface

The Project was initiated in September 1994 and will be completed by August 1999. This time,
with remaining preoject period of approximate 3 months, the Team which was dispatched by JICA
visited the Kingdom of Thailand from May 12 to 21, 1999 for the purpose of evaluating the
achievement of the Project. The evaluation has been undertaken jointly by the Thai side and the
Japanese side.

2. Evaluators

2-1. Japanese side
(1) Mz Yasuhiko Kobayashi
Managing Director, Japan Environmental Sanitation Center
(2) Dr. Yasumoto Magara,
Professor, Department of Environmental Engineering, Hokkaido University
(3) Mr Kenei Ishii, Director, Management and Planning Division, Bureau of Waterworks, Tokyo
Metropolitan Government
(4) Mr. Yusuke Murakami
Staff, First Technical Cooperation Division, Social Development Cooperation Department, Japan
International Cooperation Agency
(5) Mr. Ryujiro Sasao
Senior Analyst, Consulting Department, IC Net Limited

Mr Kazuyoshi Okazawa, Director, Water Supply Division, Water Supply and Environmental
Sanitation Department, Ministry of Health and Welfare, tock part in the evaluation partly as an
advisor of the Team. :

2-2. Thai side
(1) Mr. Santi Somboonviboon
Assistant Governor (Administration), The Metropolitan Waterworks Authority
(2) Ms. Wantana Manomaiwiboon
Director, Human Resource Development Department, The Metropolitan Waterworks Authority
(3) Dr. Kanlaya Reuksuppasompon
Director, Training and Personnel Development Department, The Provincial Waterworks Authority
(4) Mz Ampai Muadthong
Director, RTC 2 (Khonkaen)
{5) Mx. Wichit Kanghae
Director, RTC 3 (Songkhla)
(6) Mr. Pichaya Chuchuen
Director, RTC 1 (Chaingmai)
(7) Mr. Nopadol Hengsuvanich
Director, CTC
(8) Mrs. Porntip Chatdhamrong
Staff, The Metropolitan Waterworks Authority
(9) Miss. Karuna Varintrawat
Staff, The Provincial Waterworks Authority

3. The Objective of the Evaluation

The objective of the evaluation of the Project is as follows;
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(1) To confirm the implementation of the Project activities in accordance with the original plan
described in the R/D, Tentative Schedule of Implementation (TSI) and PDM and the effect of the
implementation.

(2) To make recommendations and suggestions concerning the measures to be taken for the rest of the
Project period and after the termination of the project period to the authorities of the respective
Governments.

4. Method of Joint Evaluation

Evaluation was conducted based on PCM (Project Cycle Management) method and the Project
was evaluated jointly by the Japanese and Thai sides. First of all, the Thai side and the Team
examined the major tool of evaluation, PDM (Project Design Matrix) which was attached to the
Minutes of Discussion of the Implementation Survey signed on June 17, 1994. In addition, the Team
visited project sites and had a series of intexviews with Japanese experts, Thai counterpart personnel
and other important parties related to the Project.

Consequently, the Team confirmed the situation of the accomplishment of the Project in terms
of inputs, activities, outputs and project purpose stated in the Master Plan, TSI, PDM and other
planning documents. The Team also conducted evaluation in the 5 items such as Effectiveness, Imp:act,
Efficiency, Rationale of the Plan and Sustainability content of which are stated below;

(1) Effectiveness
Effectiveness was confirmed by assessing the extent to which the Project achieved its purpose. The
causes why the purpose was achieved to such an extent were also clarified in terms of the
relationship among the project purpose, outputs activities and assumption.

(2) Impact
Impact of the Project in the future was forecasted as either positive or negative changes caused by
the Project mainly in the aspect of unexpected changes.

(3) Efficiency
Efficiency of the Project implementation was analyzed in the relationship between outputs and
inputs in terms of timing, quality and quantity. It is recognized that the bigger outputs are relative
to the inputs, the better.

(4) Rationale of the Plan
Rationale of the Project Plan was assessed as the validity of the project purpose and overall goal in
connection with the development policy of the Government of Kingdom of Thailand. Whether the
Project met the needs of the beneficiaries and whether the project plan was logically formulated
was also examined.

(5) Sustainability
Sustainability of the Project was assessed in organizational, financial and technical aspects by
examining the extent to which the achievement of the Project is sustained after the completion of
the Project.

II. BACKGROUND AND SUMMARY OF THE PROJECT
1.Brief Background of the Project

Thailand had achieved the remarkable economic growth in accordance with the National
Development Plan in 1960s. In respense to the economic growth, the social foundation had been
prepared. As a part of the preparation, the government of the Kingdom of Thailand waterworks made
effort to appropriate supply drinking water stably. As a result, the government of the Kingdom of
Thailand planned to establish the National Waterworks Technology Training Institute (NWTTI) in
order to upgrade waterworks technology in Thailand in 1984. The government of the Kingdom of
Thailand submitted the proposals for the Project Type Technical Cooperation and Grant Aid to the
Japanese Government. After the acceptance of the above proposals by the Japanese Government,
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-JICA had implemented the NWTTI project (Phase I} that was project-type technical cooperation from

1985 to 1991, and constructed Central Training Center (CTC) in Bangkok, and two Regional Training
Centers (RTCs) in Chiangmai and Khon Kaen by Grant Aid. During the NWTTI project (Phase I), a
number of staff members from MWA and PWA had been trained through various training courses
carried out at CTC and two RTCs.

The waterworks of Thailand, however, has been faced with newly emerging problems caused by
remarkable economic growth, for example, industrial pollution of rivers caused by a drain from factories
and household, and the regional imbalance of waterworks technology, in particular the southern part of
Thailand, and so on. To cope with the problems above, the government of the Kingdom of Thailand
felt the necessity of further cooperation from the Japanese government and submitted the proposal of
the Phase II Project to the Japanese Government in 1993. After the acceptance of proposal by
Japanese Government, JICA have been implementing the Project for the purpose of strengthening the
capabilities of NWTTI in the areas of training and education, research and development and
information exchange from 1994 to 1999.

2. Master Plan of the Project

The objective, outputs and activities of the Project are stipulated in the Master Plan of RMD as
follows and further elaborated in PDM (see ANNEX 1) ;

(1) Overall Goal
To produce technical and managerial staffs who have sufficient knowledge for applying advanced
and appropriate technology to Thai waterworks.

(2) Project Purpose
To strengthen the capabilities of the National Water works Technology Training Institute (NWTTT)
in the areas of training and education, research and development and information exchange.

(3) Outputs of the Project

1) Personnel of CTC and RTCs are capable of conducting training courses on more advanced
technology in which they will deal with the newly emerging subjects in Thailand.

2) Personnel of Songkla RTC are capable of conducting training courses on the technology apprepriate
for dealing with the characteristics of the southern part of Thailand.

3) Personnel of CTC and RTCs are capable of carrying out research and development through which
the specific problems of Thai water works can be solved.

4)Personnel of CTC and RTCs are capable of exchanging waterworks information with foreign and
domestic water works training institutes as well as diffuse waterworks information in Thailand.

5)The necessary machinery and equipment will be secured.

(4) Activities of the Project
1) Training and Education

A. To develop curriculum and text.for the following training courses;
a. Water resources management
b. Improvement and rehabilitation techniques of water purification processes
c. Water distribution
d. Non-revenue water-loss management, and
e. Improvement of services
B. To implement training courses in the following fields;
a. Water resources management
b. Improvement and rehabilitation techniques of water purification processes
c. Water distribution
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d. Non-revenue water-loss management, and
e. Improvement of services
C. To evaluate the results of the training and education in the following fields;
a. Water resources management
b. Improvement and rehabilitation techniques of water purification processes
c. Water distribution
d. Non-revenue water-loss management, and
e. Improvement of services

2) Research and Development

A_ To carry out research and development in the following fields;
a. Water resources management
b. Appropriate water purification processes
c. Appropriate water supply operation
d. Sophisticated leakage control, and
e. On-line services application

3) Information Exchange

A. To exchange information and experiences with simiar waterworks training institutes in Thailand
as well as neighboring countries

B. To introduce the activities of NWTTI to those organizations of a similar nature in Thailand and
neighboring countries

4) Machinery and Equipment

A. To make the list of necessary machinery and equipment.
B. To install machinery and equipment.

III. RESULTS OF REVIEW OF THE PDM

As stated above 1.4 PDM formulated at the time of Implementing Survey conducted in June,
1994 was reviewed, because the PDM is not only the tool for monitoring the Project but also the main
tool for the evaluation. '

As a conclusion, it is recognized that the structure and the content of PDM is basically logically
formulated and the evaluation is carried out based on this PDM. The existing PDM, however, has
some weakness as stated below, .

(1) Verifiable indicators of Overall Goal, Project Purpose and Outputs are stated rather vaguely and
could be more clarified. Some of the indicators are, however, actually expressed in other planning
materials.

(2) Some of the Means of verification were also stated vaguely.

(3) Matters, which can be controlled by the Project, are inappropriately included in the column of
Important Assumptions, which are important factors beyond the control of the Project.

(4) Important activities in the Project such as monitoring and administration are not included in the
PDM and consistency between PDM and PO is not complete.
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IV. RESULTS OF EVALUATION
1. Accomplishment of the Plan
(1) Inputs

1) Japanese side
A. Long-term expert
In accordance with the list of Japanese experts of R/D, Japanese side las dispatched a total 13
Iong-term experts for the following posts;
a. Chief advisor
b. Coordinator
¢. Water resources management
d. Advanced water purification processes
e. Water distribution
f. Non-revenue water-loss management
The list of long-term experts is shown in ANNEX 2.

B. Short-term expert
In accordance with the list of Japanese experts of B/D, Japanese side dispatched a total 47 short-
term experts as the total number and will dispatch 2 more short-terms experts by the termination
of the Project. The list of short-term experts is shown in ANNEX 3,

C. Training of Thai personnel in Japan
In accordance with R/D, Japanese side received 20 counterpart personnel and will receive 2 more
personnel by the termination of the Project. The list of counterpart personnel is shown in ANNEX 4,

D. Provision of Machinery and Equipment
In accordance with the list of Machinery and Equipment of R/D, Japanese side provided machinery
and equipment necessary for the smooth implementation of the Project. Its total value is
approximately 411 million yen. The list of machinery and equipment provided is shown in ANNEX
5.

E. The Project Operational Cost ,
The Japanese side bore approximately 49.1 million yen as the Project operational cost.

F.Construction of Project Infrastructure
The Japanese side bore approximately 7.6 million yen for the construction of Songkhla Leakage
Survey Training Yard and bore approximately 13.3 million yen for the improvement of Nong Song
Hong Waterworks. Nong Song Hong Waterworks Improvement and Practical Training Project was
carried out as a part of JICA's assistance to an economic crisis in Asia.

2) Thai side

A. Budgetary allocation
Thai side allocated approximately 17.7million Baht as the operational cost for training courses and
so0 on from Thai fiscal year 1995 to 1999. (see ANNEX 6)

B. Allocation of counterpart personnel
34 counterpart personnel have heen assigned for the Project. (see ANNEX 7)

C. Construction of RTC Songkhla Buildings
Thai side bore approximately 46 million Baht for the construction of RTC Songkhla Buildings.
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(2) Activities and Outputs

Expected outputs of the Project consists of four items such as training, research and
development, information exchange and provision of equipment and machinery, as stated in the
Master Plan and the attached PDM. Activitics are also stated in these documents in
correspondence to output items and have been undertaken in five technical fields. In this
section, results of activities and outputs are confirmed in each item of training, research and

development, information exchange and provision of equipment and machinery.

1-1)Training (CTC and RTCs other than Sengkhla)
Expected output: Personnel of CTC and RTCs are capable of conducting training courses on
more advanced waterworks technology in which they will deal with the newly emerging subjects

in Thai waterworks.

a. Water Resources Management: Following activities have been undertaken.

«Curriculum was formulated by making necessary adjustment to the draft made at the
Preliminary Survey.

-Texthooks were originally prepared in English and Thai, but textbooks in English were all
translated into Thai.

-Training was carried out almost as originally planned (see documents in ANNEXS).

-Evaluations of courses were undertaken regularly and consequently the duration of

training courses was shortened at the request of Thai side.

With regards to Outputs, two sub-courses were executed 8 times (10%) respectively in line
with the plan. A total of 131 participants (160) exceeds the planned figure (see ANNEXS).
Quality of curriculum and textbooks is appropriate. Participants’ evaluation of courses is
also high according to the questionnaire undertaken at the end of the training (see
ANNEX10). Lectures are given by C/P, JICA experts or staff from MWA/PWA with the
support of external lecturers from universities or governmental agencies. Future training
will be managed properly by Thai side. -
* From here on, figures in parenthesis show the total figures of all the training centers
including Songkhta RTC.

b. Improvement and Rehabilitation Technique of Water Purification Processes: Following

activities have been undertaken.

-Curriculum was formulated by making necessary adjustment to the draft made at the
Preliminary Survey.



-Texthooks were originally prepared in Englisk and Thai but finally all were prepared in
Thai.

-Training was carried out almost according to the original plan.

Evaluation of courses was undertaken regularly and consequently the duration of training

courses was shortened at the request of Thai side.

With regards to Outputs, 2 sub-courses were executed total 9 (11) times (see ANNEXY9) with
the total 128 (156) participants in line with the plan. Technique of water purification
processes necessary for Thailand and high level processing technology of Ozonation and
Granular Activated Carbon Process were included in the curriculum. Accordingly, quality of
curriculum and textbooks is appropriate. Participants’ evaluation of courses is not low
according to the questionnaire undertaken at the end of the training (see ANNEX10). Most
of the lectures are already undertaken by either C/P or staff from MWA/PWA.

hol ievement i i f quality and guanti

c. Water Distribution: Following activities have been undertaken.

- Curriculum was prepared for engineers and technicians respectively and jointly by the
Japanese and Thai sides.

-Textbooks were prepared for each sub-course jointly by the Japanese and Thai sides.

-Training was carried out almost according to the original plan.

-Evaluation of courses was undertaken regularly and consequently the duration of training

courses was shortened at the request of Thai side.

With regards to Outputs, 2 sub-courses were executed total 9 (11) times (see ANNEX9) with
the total 151 (182) participants in line with the plan. Curriculum and textbooks are well
formulated including basic knowledge, conirol of facilities, demand forecast and so on.
Participants’ evaluation of courses is also high according to questionnaire undertaken at the
end of the training (see ANNEX10). Lectures seem to be, however, undertaken more by
Japanese experts than other fields, because the level of required technologies was high.

d. Non-revenue Water-loss Management: Following activities have been undertaken.

+Curriculum was prepared jointly by the Japanese and Thai sides.

-Textbooks were also prepared jointly by the Japanese and Thai sides except for leakage
prevention which emphasize practical training.

-Training was carried out almost according to the original plan.

«Evaluation of courses was undertaken regularly and consequently the duration of training

St
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courses was shortened at the request of Thai side.

With regards to Qutputs, 2 sub-courses were executed total 11(14) times with 213 (273)
participants (see ANNEX9) in line with the plan. Curriculum and textbooks consists. of
leakage prevention and survey, which is very practical. Participants’ evaluation of courses
is high according to questionnaire undertaken at the end of the training (see ANNEX10).
Training was planned by both the Japanese and Thai sides but the Thai side has taken

initiative in course management.

S 1 hievement i i rms of quali d quantity. In the past, however,

e. Improvement of services: Following activities have been undertaken. Short-term experts

have been in charge of technology transfer in this field.

«Curriculum was revised by strengthening the practical aspect of the draft made at the
Preliminary Survey.

«Each instructor prepared textbooks in Thai and subjects advised by Japanese experts were
also prepared in Thai.

-Training was carried out almost as originally planned.

-Evaluation of courses was undertaken regularly and course content was improved to suit

the beneficiaries’ demand in the latter half of the Project period.

With regards to Outputs, 2 sub-courses were executed total 11 (13) times with 239 (279)
participants in line with the plan. Quality of curriculum and textbooks is appropriate.
Participants’ evaluation of courses is also high according to questionnaire undertaken at the

end of the training (see ANNEX10). Lectures have been given by various persons including
those outsidle MWA/PWA who took care of half of the lectures. Courses are managed

1-2)Training (Songkhla RTC)
Expected output: Personnel of Songkhla RTC are capable of conducting training courses on the
technology appropriate for dealing with the characteristics of the southern part of Thailand.

In all of five technical fields, similar activities were carried out and sub-courses were

<ol
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undertaken as follows almost in line with the original plan.
a. Water Resources Management: sub-courses were undertaken twice.
b. Improvement and Rehabilitation Technique of Water Purification Processes: sub-courses
were undertaken twice.
c. Water Distribution: Sub-courses were undertaken twice.
d.Non-revenue Water-loss Management: sub-courses were undertaken three times.
e. Improvement of services: sub-courses were undertaken twice.
Accordingly, the achievement is almost comparable to those of other centers. In the past

ision_of urriclum un k

2) Research and development
Expected output: Personnel of CTC and RTCs are capable of carrying out research and
development through which the specific problems of Thai waterworks can be solved.

a. Water Resources Management: Following activities have been undertaken.

~Research subjecis concerning monitoring and management of raw water quality were
chosen.

-Research was conducted by the Japanese experts with C/P.

As a whole, the plan was fully realized and in addition, ihe newly emerging issues of algae,

pesticide and cryptosporidium was tackled at the request of Thai side.

Original and additional choices of research subjects are appropriate and technology transfer
was realized during the process of carrying out research activities. Achievement was

summarized in a report and presented in the briefing sessions held at NWTTI and MWA.

b. Appropriate Water Purification Processes: Following activities have been undertaken.
-Research subjects such as processing of wastewater and improvement of purification
plants were chosen. '
«Research was conducted by C/P and Thai staff working at purification plants with
the Japanese experts’ support for the relatively short period. Joint research with

universities was also undertaken.
The research subjects suit the current issues of water quality and research results were

summarized in reports. Some of them were reported outside. The content seems to be useful

for the future water processing. Achievement has reached the desirable level
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c. Appropriate Water Supply Operation: Following activities have been undertaken.
Research subjects such as hydraulic analysis and demand estimation were chosen.
*Research was conducted by Thai C/P with the Japanese experts’ support and the research

results were summarized in reports.

The research subjects cover all the subjects necessary for water supply and by the use of
water supply software, targeted results were acquired and the specific methodology and its

importance was well understood. Achievement has reached the desirable level in this field,

d.Sophisticated leakage control: Following activities have been undertaken.

‘Research subjects focused on accuracy of service meter and flow meter and the corrosion
protection of steel pipes.

<Research was conducted by Thai C/P with the Japanese experts’ support and the research

results were summarized in reports.

Quality of some research subjects such as the quality control of district flow meter can be
improved by incorporating better approaches. hievemen m
desirabile level.

e. On-line service application: Following activities have been undertaken.

‘Research subjects such as sitvation analysis of service management and the
demonstration of on-line system were chosen. The research of consumers’ demand was
added later.

«Research was conducted by C/P with the Japanese experts’ support.

-Results were summarized in reports and presented in briefing sessions held at CTC and
RTC (total 11 times).

Original and additional choice of research subjects and the research content were

appropriate. The results were summarized in a report and have been already utilized.

3) Information Exchange

Expected output: Personnel of CTC and RTCs are capable of exchanging waterworks
information with foreign and domestic waterworks training institutes as well as to diffuse
waterworks information in Thailand.

Salt
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Following activities were undertaken in this field.
Large-scale seminars have been held twice and another is planned for closing of the Project.
Briefing sessions were held 35 times and special lectures, training and workshop were held 17
times. In addition, the Project received missions of research institutes for information exchange
twice from Indonesia and once from Philippines. NWTTI mission also visited Indonesia once.
Furthermore, the NWTTI has organized the Third Country Training Program and Cost Sharing
Training Courses as well out side the scope of the Project

nf ion exchange was un n_mor ively th rigi . NWTTI has
potential to become the leading center for the South East Asia.

4) Machine and equipment
Expected output: The necessary machinery and equipment will be secured.

With regard to machinery and equipment, it was intended to properly maintain those installed
in Phase I, to install new ones stated above in (1) Input and to utilize all of them effectively.
Machinery and equipment have been well operated in general, although some of them were not
installed on schedule. From now on, however, timely supply of parts and proper maintenance

are necessary.
The followings are the results of other important activities, which are not stated in the PDM.

1) Administrative management

Activities such as financial management of the Japanese Project team's operation, the
procurement of equipment and other administrative work have been carried out by a Japanese
expert (Coordinator). Thai administrative staff of MWA and PWA provided various clerical
supports. There seems to be no serious problem in this aspect. The structure of the Project that
NWTTI is set up based on the cooperation of twe institutions, MWA and PWA, however,

occasionally caused some inconvenience.

2) Planning and monitoring of the Project

Planning had been undertaken even before the start of the Project and the basic
direction and framework of the Project was decided in the form of Master Plan, TSI, PDM and
other planning documents attached to R/D. More detailed plans were made annually as Annual
Plan of Operations. Targets of the Project axe a little vague in some fields and could be clarified.

Monitoring of the Project has been undertaken well by a variety of meetings and
reporting such as 1) Joint Coordination Committee, 2) Steering Committee, 3) quarterly
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progress reports Shihanki-houkoku (on the Japanese side) and 4) weekly meetings among
Japanese experts. Planning documents such as Annual Plans of Operations and others attached
to R/D have been used as guidelines. Mid-term evaluation was undertaken comprehensively
when the Japanese Advisory team visited in November 1997 and, as the result, Overall Plan of
Operations was slightly adjusted by reflecting the progress of the Project.

In addition, as a JICA’s special assistance to economic crisis in Asia, “Nong Song Hong
Waterworks Improvement and Practical Training Project” was implemented in order to improve
intake, distribution, service pipes and intake pumps for a water treatment plant in the area of
Nong Song Hong. 5 special training courses were also carried out for Nong Song Hong
Waterworks with the total number of participants 97 and the total number of working days
23.5.

Furthermore, there are activities outside the scope of the Project, which have been held
at NWTTI also as Japan’s international cooperation. These are the Third Country Training and
C/S Course in Comparative Management Training for Middle Executive. The both of training
were held seven times during the Project period.

(3) Project Purpose

Project Purpose is stated in Master Plan and PDM as follows.

“ To strengthen the capabilities of the National Waterworks Technology Training Institute
(NWTTD in the areas of training and education, research and development and information

exchange ”

Exactly speaking, this statement is a summary of the expected outputs and the detailed
situation is already clarified above in (2) Activities and Outputs. Therefore, it 1s appropriate to
assess NWTTI as a whole in this section.

In that sense, there are four aspects to assess the entire capabilities of NWTTT as a training
center. First is the quantitative aspect to be measured by the volume of training, research and
information exchange undertaken so far. Second is the qualitative aspect to be measured by the
beneficiaries’ satisfaction. Third is another qualitative aspect to be measured by the evaluators’
own expertise. Fourth is also qualitative aspect of social recognition of NWTTI to be verified by
mass media. As the result of assessment by these four aspects, it is concluded that the Project
Purpose was well realized. Details are explained in each aspect as follows.

1) Volume (summary statistics): Followings reached the targets stated in the original Overall
Plan of Operations.

Sc\mh"
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a. Training
*59 times of sub-course implementation (5 courses, 10 sub-courses, including 2 sub—
courses scheduled for May, 1999)
-1,050 total participants
516 total working days
b.Research and development
-33 researches
c. Information exchange
-4 seminars
-3 information exchange programs
=34 briefing sessions including 3 sessions scheduled for June to August, this year

2) The beneficiary’s satisfaction

This can be measured by two different surveys. One is the survey undertaken at the end of every
training course and another is a simplified survey conducted this time for the project evaluation,
The result of the former survey was summarized in a matrix (ANNEX10). Here the average
figures of irainees’ replies to a gquestion related to the usefulness of training were computed in
each technical field. Most of the courses were evaluated around 4 in 5 grade scale, which
means the second top level. Trainees’ evaluation shows gradual increase of the points and, as a
whole, the results show good beneficiary’s satisfaction.

The latter survey was undertaken by focusing on the usefulness of training, and the evaluation
results were eollected from 13 sections within MWA and PWA. The average score on 3 grade
scale (3 is the best) is 2.3. These results alsc show the beneficiary’s satisfaction but slightly less
than the former survey.

3) Quality assessment by experts (the Team)

As already commented in the above Accomplishment of the Plan, course curriculum and
textbooks are well formulated in terms of suitability for Thai waterworks and international
level.

4) Social recognition

This project was reported several times in Thai domestic newspaper and on TV. In addition,
annual report of MWA for year 1997 clearly explains the Project. These movements, as a whole,

show the social awareness reached a certain level.

(4) Overall Goal
Overall Goal is stated in Master Plan and PDM as follows with rather vague indicators.

“ To produce technical and managerial staff who have sufficient knowledge for applying
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advanced and appropriate technology to Thai waterworks ”

Because the basis on which appropriate technical training is undertaken is well established,
training of similar size will be continued in NWTTIL If the size of training were maintained at
the current level, the total number of staff of MWA and PWA receiving training would reach two
thousand on accumulation basis in about & years. Therefore, the probability of realizing the
situation of Overall Goal suggests is high in terms of quantity. In order to solve the newly
emerging issues such as improvement of contaminated water resources and the establishment of
effective water distribution network, however, additional activities need to be implemented.
With regard to the former issue, technology development and training should be undertaken in
good linkage with environmental protection. water resources management and other related
sectors. The latter issue should be tackied by the training and certification of plumbers in
private sector and standardization of plumbing material.

2. Evaluation by 5 Items

(1) Effectiveness

As shown in the above section of Accomplishment of the Project, original targets were almost
realized according to the plan. In most of the fields, three weeks program of training courses was
shortened to two weeks. This is, however, not caused by the NWTTTs situation but is the
reflection of trainees’ request to minimize the influence of attendance on their daily work.
Recent economic crisis has affected the implementation of courses but the influence was
minimized by the strong effort of the Thai side. There is no other substantial obstacle factor.
Construction of Songkhla RTC was delayed by two years but the courses were undertaken in
other places. Participation of C/P was rather limited in the first half of the project period, which
hindered even better project achievement.

With regard to the improvement of services, C/P were expected to mainly coordinate the courses
by fully utilizing the external resources and there were no particular difficulties. In future,
appointment of internal instructors and increase of the level of training will be necessary.

(2) Impact
Impact is the long-term effect brought by the Project at the level of Project Purpose or higher.
Impact is assessed in various aspects such as policies, economy, society/culture, technology,

environment and so on.

To begin with, expected impact of the Project stated in the form of Overall Goal is likely to be
realized, as already examined in the above section of Accomplishment of the Plan. There is no
particular substantial unexpected impact to be seen but there are some good effects.

Seht
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For example, nowadays, many neighboring countries send missions or trainees to CTC and
RTCs and these people learn about the NWTTI. Consequently, a few countries seem to be
planning to establish training centers for waterworks, regarding NWTTI as a model. As for
another example, information exchange between the staff of MWA and that of PWA was
activated through the joint implementation of training courses and continuous cooperation is
expected between them. The capability of training course management of some staff of MWA

and PWA (not C/P) has been improved through the implementation of training courses.
There is no particular negative impact observed.

(3) Efficiency
a.Machinery and equipment: Necessary items were installed and there is no particular
problem in timing and volume. Some of machinery, however, should have been
procured earlier. The degree of utilization is also high in general. Accordingly,
efficiency is rather high in this aspect.
b. Human resources:

1) Japanese experts: From the point of view of the great volume of entire activities,
the size of the long-term experts seems io be minimized by the effective input of
short-term experts, although there is request from NWTTI for longer stay of
short-term experts in some fields.

2) Thai C/P: Participation of assigned C/P in the expected Project activities was
insufficient in the first half of the project period but the situation was strongly
improved in the second half.

c. C/P training in Japan: Training seems to have responded to C/P’s expectation very
well.

d. Utilization of output: It seems that the produced reports of researches are not fully
utilized in general. They should be more opened and utilized outside.

e.Linkage with other international cooperation: The Third Country Training Program
of JICA has been undertaken by utilizing the facilities of NWTTI and this increases
the efficiency of the JICA’s cooperation as a whole.

(4) Rationale of the Plan
1) Relation with the development policy of the Government of Kingdom of Thailand:
The Eight National Economic and Social Development Plan (1997-2001) indicates

waterworks as a basic infrastructure and it is necessary to increase production

capacity to meet a rapid increase of sufficient water supply demand. Hence, the

Skt
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project has relation to the governmental policies in terms of human resources
development.

2) Relation with the needs of the beneficiaries: According to the research undertaken
at the time of Preliminary Survey, there is strong needs of training in waterworks of
approximate ten thousand staff members of MWA and PWA. The project has bheen
responding to such beneficiaries’ demand and still the demand for training is high.

3) Logical planning: Master Plan and PDM are basically logical and show feasibility of
the project, although the indicators of objectives could be more clearly identified.

(5) Sustainability

1) Organizational aspect: It is expected that the present organizational structure is
maintained at least for a few years, although NWTTI was not established as a
standing institute and there is some uncertainty about its status in the longer
perspective. It seems that the current organizational structure should he
maintained in order to upgrade the quality and services of Thai waterworks.

2) Financial aspect: Financial sustainability of the Project is strong. For the past 5
years, MWA and PWA continuously supported NWTTI financially. MWA and PWA
have spent total approximate 2 million Baht on average as operational cost every
year and, in addition, PWA bore about 46 million Baht for the construction of
Songkhla RTC and so on. Considering this past tendency and sound financial
condition of supervising organizations, it is expected that current level of financial
support will continue at least.

3) Technical aspect: It was confirmed that training and researches could be continued
by Thai side with the support of external institutions such as universities and
governmental agencies. It is also highly probable that Thai C/P would remain in
NWTTI or MWA/PWA. With regard to the equipment and facilities, however,

maintenance system needs to be strengithened.
V RECOMMENDATIONS

1) Recommendations for the rest of Project period
a. Mastery of operation of recently installed machinery (gas chromatograph mass
spectrometer, e.g.) is strongly recomménded for the effective use of machinery provided.
b. Review of the outcome of the Project such as teaching material and the research results is
quite effective for the future training.
c. The existing system of maintenance of machinery installed in the Project needs to be

improved for the effective and economical use of such machinery.
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d. Issues to be tackled after the end of the Project had better be discussed and summarized for

the improvement of training in future.

2) Recommendations for the further development of NWTTI

a. Maintenance of the present organizational status of NWTTI and its function is
recommended to fully utilize its potential not only as a national training center but also as
the leading training center for the South East Asia.

b. Undertaking further technical exchange or joint researches between Japan and Thailand
is worth considering, because it will be helpful for the Thai side in coping with the complex
issues. _

¢. By taking the opportunity of the Third Country Training, technical exchange should be
kept active between Japan and Thai and human relationship should alse be further
developed

VI OTHERS
During its research period, the Team received the request of the future technical covperation

from NWTTI as follows.

1) Scheme: Technical assistance in researches to be undertaken in NWTTI as follows by sending
a long-term and a few short-texm experts for the period of one to two years and providing
necessary machinery
2) Research topics:
a. Study of species, density and distribution of nuisance algae and some pathogenic micro-
organism in raw water sources of Thailand
b. Study on the effectiveness in using activated carbon In water treatment process in
Thailand
¢. Development of appropriate control system for water transmission and distribution system
in MWA area
d. Study of coagulants in the water treatment process

e Sodi
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ANNEX I The National Waterworks Technology Training Institute Project (Phase II)
’ PROJECT DESIGN MATRIX (PDM)

Narrative summary

Verifiable Indicators

Means of Verification

Important Assumptions

{Overall Goal)
To produce technical and managerial staff who
have sufficient knowledge for applying

advanced and appropriate technology to Thai
waterworks

The number of qualified staff in MWA and
PWA

The related statistics and the survey reports on
Thai waterworks

{Necessary conditions for sustainability)
1.

The economic and political situations in
Thailand will continue to be in good
condition.

{Project Purpose})

To strengthen the capabilities of the National
Waterworks Technology Training Institute
(NWTTI) in the areas of training and education,
research and development and information

1. The evaluation of training courses by MWA
and PWA

The evaluation of research and development
reports by MWA and PWA

The evaluation of information exchange

[N

2

1. The survey report on the Project
2. The survey report on the Project
3. The survey report on the Project
4. The survey report on the Project
The news of newspaper, broadcasting and

[

The government of Thailand recognizes the
importance of the training/education,
research/development and  information
exchange on waterworks technology.

The personnel trained in the Project will

exchange performance by the foreign and domestic other media on the Project continue working at NWTTI[, MWA and
waterworks institutions PWA.
4. The recognition of NWTTI as a core
organization for Thai waterworks
{Outputs/Results) 1. The number of participants and training]l. The Project annual report on training 1. MWA and PWA will cooperate with cach
1.1 Personnel of CTC and RTCs are capable of|  courses implemented in the Project The curriculum other to implement the Project.
conducting  training courses on more|  The contents of the curriculum developed in]  The training materials 2. Advanced technology is transferred to

advanced waterworks technology in which
they will deal with the newly emerging
subjects in Thai waterworks.

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

2 Personnel of CTC and RTCs are capable of]
carrying out research and development
through which the specific problems of Thai
waterworks can be solved.

3 Personnel of CTC and RTCs are capable of]
exchanging waterworks information with
foreign and domestic waterworks training
institutes as well as to diffuse waterworks
information in Thailand.

4  The necessary machinery and equipment
will be secured.

the Project
The number and the contents of the training
materials developed in the Project
The number of qualified personnel of CTC
and RTCs for training
The number of research and development
projects implemented in the Project
The contents of research and development
project reports compiled in the Project
The number of qualified personnel of CTC
and RTCs for research and development
3. The contents of the training information
exchange activities of the Project
The number of participants and seminars
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

[

2. The Project annual report on research and
development
The research and development reports

3. The Project annual repoert on information
exchange program
The seminar reports

4. Lists of machinery and equipment

counterpart personnel from MWA and PWA
at CTC by the JICA experts.
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{Activities)
1. Training and Education
1.1 Advanced Technology
(1) Development of the curriculum and
text
(2) Implementation of the training courses
(3) Evaluation of the results of the training
courses
1.2 Appropriate Technology
(1) Development of the curriculum and
text
(2) Implementation of the training courses
(3) Evaluation of the results of the training
courses
2. Research and Development
{1) Planning
(2) Implementation
(3) Evaluation of the results
Information Exchange
(1) Planning
(2) Implementation
(3) Evaluation of the results
4, Machinery and Equipment
(1) To make the list of necessary
machinery and eguipment
(2) To install machinery and equipment

()

{Inputs)
(Japanese side) (Thai side)
1. Dispatch of Experts 1. Building and facilities
Long-term experts a. CTC
Chief advisor b. Chiang Mai RTC
Coordinator c. Khon Kaen RTC

Water resources management
Advanced water purification processes
Water distribution
Non-revenue water-loss management
Improvement of services

Short-term experts
Water resources development
Water purification processes
Water supply operation
Leakage controi

On-line services 2,

2. Acceptance of C/P
Training at waterworks utilities
Training at research institutions

Joint study in waterworks for senior or 3.

executive staff

3. Provision of equipment for the advanced 4.

technology transfer

Construction of building for

d. Songkhla RTC

Songkhla
RTCBuilding of Songkhla RTC is to be
constructed by Thai side by September,
1996. Nakhon Si Thammarat Mechanical
Center, Regional Office No.5 and/or
Hadyai Songkhla Waterworks Office 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 for operational

costs of facilities

Assignment of C/P and supporting staff for

the Project

Recruitment of necessary lecturers for the

planned training courses

I. MWA and PWA will send a sufficient
number of trainees to NWTTIL
2. Equipment is supplied in time.

{Pre-condition)




é ANNEX 2 Dispatch of Long Term Experts

|No. [Name ;F:'ie{d in R/D S Oaganiz-a_ti;)ﬁ‘ [Start [End I’anod( Period | | ¥ w8 ¥[RTaTaT s [ o] w[ # # #[ W[ %[ S]] [T [ ATW[ 2T W[ l&v!tlllll!l"‘]nn!llllllllc nu-u»»lu!-{\‘nr mww:‘ .
‘ : ‘[ in Japan days) |(month i I ;
. ) [ | 1
i !
i . i o ! .
: 1iHiroshiYarnazaki %Coordinator JICA 1994/10/6! 1997/12/27 1179 393 e lw (e[e(afelela(w|als wis|n|e|w|wfxiein|e|z]e|n [o |« [¢|wlo]ofo w][s[[s]sTe Te
! ! |
i e :
i 2| Toru Toyoda ‘A‘Water resources management Yokohama 1994/10/14; 1997/3/18 887 29.6) " "I "Il P e ‘
! ! City i
It _ . Il
SI‘Yasuhiro Shinji Non-revenue water—loss Nagoya City 1994/10/14) 1997/3/18 887 298 I [* LUl rlErr e ! !
management | ;
4| Takashi Hoshino Advanced water purification Sapporo City 1994/10/14 1897/8/7300  1083) 360 " I [T e
! processes
: 5/ichiro Yokota Chief Advisor Tokye 1994/10/16 1996/10/15 EETISZ o ol ol ol ‘
' Metropolitan i
" 6|0samu Toiwa Water distribution Osaka 1985/1/20 1997/1/19) 731} 244 SRS N S L N A M R o A i A L A A ‘ i
' Prefecturs | ;
. P 3 }
ﬂShozo Yamazaki Chief Advisor Tokyo 1996/10/7 1995/8/31 1059] 353 Pl e e T e e L e e e
: Metropolitan ;
8|Mitsuhiro Fujitani Water distribution Osaka 1997/1/13 1888/1/12 730] 243 ST T e T e e e oo [ T
: Prefecture i
S[Hiroshi Sasayama  |Water resources management | Yokohama 1997/3/5 1999/8/31]  910] 303 FIFFFE T
1 City i RN ; i
& 7 10|Yasuhiro Sakai Non-revenue water—loss Nagoya City 1997/4/1 1998/8/31 883  29.4 RERRE SRRERRI N RN AR RS SRR R
| management [ ' ‘
" "11|Naomasa Oda  |Advanced water purification Sappora City 1997/9/1 1999/8/31]  730] 243 | ! TR TR AR e
) processes : L )
; i : :
12}Bolt Masami Coordinator JICA 1997/12/16] 1999/8/3t 624) 208! | ! ; “ i TTelv s [e s ]o [+ [+ ] ]* ‘1. FFEEE R
. ! c . ’
ENozomi Tasaka Water distribution Osaka 1998/9/1 1999/8/31 365 122 N i ! | s Te e e v oo [+ v ‘
: Prefecture P (
I |
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é ANNEX 3 Dispatch of Short Term Experté

*No' Il\Ia;ne Field in R/D Oaganization |Start T End Period( |Period lmﬁa»n»»blnvlw»ﬂ\#csnﬂtl»wu nuannuunnunu:n-u’u»u-bnuunnnu;n{um 1949/%4
- | i i
: i in Japan days) |(month T i ‘
“ ; H
1{Toshiaki Kishi Water resources development Yokohama 1995/1/12] 1895/3/31 79 2.6 M ! Vo
] iy ik
i oo o
ZIMasaki Nakamura Impravement of services Nagoya City 1995/1/20) 1995/7/19 181 6.0 M “ t i
| ‘ [
3|Nobuki Abe Water purification processes Sepporo Gity | 1995/1/27]  1995/3/31 64 21 e bl
| e :
| e -] i \ i J
; 4| Tsuyoshi ito Leakags control Nagoya City 1895/1/27 1995/3/31 64 21 i ! ; | i
N | i N :
i i [
| | ) :
' 5|Masahiko Kiyozuka |Water resources development [Yokohama 1995/2/15 1995/4/22 67 22 e | . !
i City i
;" 6, Yasuhiko Kobayashi |Seminar WJapan 1895/4/25 1985/4/30 [} 0.2 * ! { i
! ! Environmenta ! g
I 7 asutha Hamada | Seminar The Institute 1995/4/25  1995/4/30) § o0z . z; i1
: of Public
. Health, ,
- e e e i
8!Yasumoto Magara Seminar Ministry of 1995/4/26 1995/4/30 55 0.2] >
! Health and i
i ! Walfare
9§Naamasa Oda [Water purification processes Sappero City 1895/7/27 1995/10/1 67 22 MMM
| i
R 1
8 10| Takashi Uemaisu {Training Method) institute for 1995/8/4 1895/11/3 3] 2.0 hishs ‘ | e
| . Imernational
11|Masataka Kawai {eakage control Hagoya Gity 1995/9/7 1995/12/22 107 3.6 MM
)
12|Kiyoshi Sena !On‘linc setvices Hagoya City 1895/9/7 1996/3/26 202 8.7 B
13|Yukimasa Mori [Water supply operation Osaka 1985/9/25|  1995/11/30 67 22 HUR
‘ I Prefacture i
T Ya|Hideki Kakai improvement of servioes Nageya City 1995712/7]  1996/3/21]  106] 45§ e
| t H
! . : ; L
15| Satoshi Inada Leakage control Nagoya City 19585/12/7 1986/3/26 11 k) “riefr ! T |
| ; i
16} Yukio Kurdo [Water rescurces developmant Yokohama 1995/12/7] - 1896/4/8 122 41 Midhii o ! pl
: ‘ City o IR
} - (B —
17| Taeko Mivashita Water purification processes Sappora City 1996/1/18 1996/4/12 86 29 "lerepe i A
18[Kunio Kobayashi 'Water purification processes Tokyo 1896/6/6 1996/7/19 44 1.5 i ‘ " | i .
H Metropolitan ] P 1 ; ) ! | i
U S Jd il A A , A1 RN
18]Hiromi Yoshimura  Water purification procasses Tokyo 1896/6/6 1996/7/19 44 1.5 | + e ' i VT
: ! Metropolitan ' L H ! i P
e e - . - 1 H ! L jis
EO‘Shinichi Sasaki iWater purification processes Sapporo Oity 1896/6/8 1996/10/3] 129 4.0 i P iid il ! R
: ! PiE : ‘ [
[ . : SO EE S S SR e | ) 2o | IR
21| Tetsunori Kunieda  |On-line services Nagoya City 1996/6/6 1997/3/5] 273 8.1 ! [ [ N f s ! NS
: ! [ b i f H ! P
i ! ! . ! i o
e e ? 1 SERRRENUERY SELANN AR NNEY
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§ ANNEX 3 Dispatch of Short Term Experts

'No. Name 'Field in R/D IOaganiZation 'Start "End "|5e'r'i°d( ‘Period = Wewany O i e i e T T T A N R N T T T N ATV V)
in Japan days) (month '
..... L M ) .
- 22[Shinichi Sasaki Water resources development | Yokohama 1996/7/10) 1996/11/8] 123 41 el i ] [ EEEEREER 1 I
i ‘ City | S ‘,
L |
. 23§Munetake Higashine |Water supply operation Osaka 1996/10/7 1996/12/6 61 2.0 Al |
! ; Prefecture ! :
! — - i ( 1 I S O G ) R -
) 24] Katsuyuki Yamada |Improvement of services Nagoya City 1996/10/1 1997/3/26 177 5.9 j T i | 1
| i ] v |
| | I 1
25] Kenichi Watanabe Leakage control Nagoya City 1996/10/1 1997/3/26 177 538 AR M |
I ;
: 26|Hiruyasu Saito Seminar Japan 1996/11/1 1996/11/7 71 oz . :
. ! Waterworks : : i
| 27|Noriyuki Nakayoshi |Water purification processes Sapporo Gity |  1997/3/25  1997/6/24) 92 3. I BUEE ; !
~ " 28|Norio Taguchi (tnspector for Leakage training | Yokohama 1997/5/26]  1997/8/22 go| 30 | | ! oAk
, : yard construction at RTC City i
29 Yukio Kudo Water resources development Yokohama 1997/6/4 1997/10/3 122 4,1 ; elel*=ir T rree
" 30 Yasuharu Improvement of services Nagoya : 1897/5/26 1998/3/25) 304 101 : : A A A A LR o i T Y T
“famanoshita ; ‘ i ;
o T i L
31'Yoshiki irie On-line services Nagoya 1987/7/7 1897/12/27 174 58 bl ' s[xlel v |= i Qi ‘ R :
| i ! ] | [ ‘l
o . . i LL : 8 ! P i
— 32IMinoru Kamei Water purification processes {Tokyo ‘ 1997/9/8)  1997/12/28  112] 3.7 T D IRRRE Bl ,
i H i | H
[ i ! U o ! i
e - DS i [ ! [
33| Akio Nagara Water supply operation Osaka 1987/9/21 1997/11/28) 64| 21 : ' M i i ! i |
I i
b ! i
e R ) Ko i AT N . L T
34/ Toshihiko Tsukiyama [Water supply opsration Ebara 1987/10/13 1998/3/12] 151, 54 : el te e { [ Rl !
j ! . ! l | ; 1
: e do L4l ! i ' '
35|Katsumi Shibanuma |Leakage control Nagoya 1997/10/13 1998/3/2%) 164 55 RCRENRRN ‘ } L ‘ '
i !
R i
Y [ 4+ - b H |
36]Higuchi Water purification processes Sapporo 1997/11/13 1998/3/12 120 4.04 el T ; :
| ERNERERE
" 37 Yasuhiro Ehara Water purification processes Suido Kiko 1998/2/18]  1998/6/14 111 398 0 QR
Kaisha, Lid. i i
SBfSHOuichi Kunika |Seminar Ministry of 1998/11/29 1998/12/4 6| 0.2]
{2k ; Health and !
R Dasae i |
39i Naoko Nigorikawa ]Water resources development Yokohama 1999/1/13 1999/4/28 106 35 f !
| : .
40/ Haruo Takahashi [Water purification processes " 1Sapporo 1999/1/13 1999/4/28, 106 3.5
E ; i
U} 41l YukioTaguchi !Water purification processes ?Tokyo "~ 1998/8/24 1998/12/4 103 3.4 F B
f i | ! ‘\
42 Toshihiko Tsukiyama [Water supply operation [Ebara - 1998/6/2 1998/9/1 o2 a1l T , T
-, ) . | ] !
: i ! i NN
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ANNEX 3 Dispatch of Short Term Experts

ﬁ:; W’ﬁadn;g ) "ffie-lrd in R/D Oaganization WStart End o Pariod( "Period TR RN RN AR N AR RO R E R R RN M R W F R NN E R A A R ER R EEWOREN A R § 640 0 % & & 1999/9/
. i
in Japan days) (month
R ) .
! 43Masahiko Nakao ‘Water supply operation Osaka 1999/1/20 1998/4/28| 99 33 ! T - '[' * . ‘[ !
| i ; i
44| Hiroyuki Hayakawa [Laakage control Nagoya 1988/10/7 1999/3/24 169) 5.6 MMM
' i !
r 45| Shiro Takegami Improvement of services(PR and [Nagoya 1998/9/7 1999/3/24 199) 6.6 NS ENEE
'i On-line services) i
T 46|Toru Miyagaki Demand side Management Tokyo 1998/8/24 1999/3/24 213 741 | sfafuinle lniafe
| L ‘
! 47|Masaki Nakamura iImprovement of services Magoya City 1898/5/10] 1999/8/30, 113 38 ’ H efelafs,
© 48{unknown) ;Seminar T
; ; A
43| {unknown) ‘Seminar : \
P : ; j
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ANNEX 4 C/P Training in Japan

‘No.
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TS

JFY ‘Activiiy' 'INéme‘ Station 6&3“&356.”., Field ) Start End “
1665/16  TMar. Viroon Sirinopakul |lcTe [MwA Water Distribution 1996/1/11|  1996/6/17

"~ 1995/1D Mr. Nakorn Roengnirun CTC PWA Non-revenue Water-loss Management 1996/2/5 1996/5/20
" 1995[1B Mr, Kamthorn Suwannariti RTCC PWA Improvement and Rehabilitation Technique of Water Purification Process 1996/3/22 1996/6/19J
1995/1E Ms. Suphanitch Rumruay CTC MWA Improvement of Services (On-line Services) 1996/3/25 1996/8/28
1996|1E1 Ms. Supatra Buasri CTC MWA Improvement of Services (PR and Customer Services) 1997/1/201  1997/6/29
199611B Mr. Thawatchai Lijutipoom CTC MWA Improvement of Rehabilitation Technique of Water Purification Process 1997/1/8 1997/4/2

T 1996[1B Ms. Wassana Boonkoom RTCK PWA Improvement of Rehabilitation Technique of Water Purification Process 1997/1/8 1997/4/3
7 1996(2C Mr. Dumrong Poolkaew RTCS PWA Appropriate Water Supply Operation 1997/3/31 1997/6/14
1997,2E Mr. Thavorn Nimvattanakul gCTC MWA On-line Service Application 1997/12/4 1998/6/24
1997]2D Mr. Thawatchai Khuptanon 'MWA HQ [MWA Sophisticated Leakage Control S 1997/10/13]  1998/5/20
199711B Ms. chongdee Eac—sakul . CTC PWA improvement and Rehabilitation Technique of Water Purification Process 71998/1/12 1998/4/Ti
1997|1E1 Ms. Punjana Kumnoonsate PWA HQ [PWA Improvement of Services 1998/1/12 1998/3/25“

) 1997/1D Mr. Panyawut Sitalaphruk RTCK T[PWA Non-revenue water—loss management 1998/3/23| ‘1@58767?{
1997/12A Mr. Thamrong Buranatrakul CTC MWA Water resources management ; 1998/3/23‘ 1998/8]5}
1998/1A Mr.Phoothorn Phromiatthi CTC  |PWA Water resources management | T "’41999/1/11j 1999/6/6|
1998/1C Mr.Somboon Sunanthapongsak CTC MWA Water Distribution S 19§‘9'/;171v1]p ~ 1999/6/6]
1998{1D Mr. Vuttipong Powichit CTC MWA Non-revenue Water-loss Management 1899/1/1 1} 1999/6/6
1998/1C Mr.Bundit Prataomvong RTCC  |[PWA Water Distribution 1999/1/11]  1999/6/6
1998§1C 'Mr.Pairath Chantubtim CTC  [Mwa Water Distribution 1999/1/11]  1999/6/6
T998[1E2  |MrPeera Duangkeaw RTCC  [PWA On-line services Application 1999/1/11]  1999/6/6|
1989 iMs.Wantana Manomaiwiboon HRD MWA Planing and Management of Training Institute 1999/5/31 1999/6/19

- -19993 Ms.Kanlaya Reuksuppasompon HRD PWA Planing and Management of Training Institute 1999/5/31 1999/6/1 9
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; ANNEX 5 Equipment

ltem No for Each JFY Name of ltem: Brand1: Training Center: Amount |Date delivery {at
Center: of Unit:  |each center);
94A1-AB.C 1994|[Sounding Systems and Presentation Equipment] (See No. 94A1-A01 to C12) (See No. 94A1-A01 to Ci12) RTC Songkhla 1 1995/8/21
94A1-A01-S1 1994![@Movable Sound System) (¥*See No. 94A1-A01.1 to A01.5) "Panasonic”, WX-800AC (See No. RTC Songkhla i 1995/8/21
94A1-A01.1-51 1894|@@Wirsless microphone (hand held typs) "Panasonic”, WX-470AS RTC Songkhla 1 1995/8/21
94A1-A01.2-S1 1994|@@Wireless microphone (tie clip type) “Panasonic”, WX-480Al RTC Songkhla 1 1995/8/21
94A1-AD1.3-81 1994;@@Dynamic Microphone with Cable “Panasonic”, WM~363N RTC Songkhla 1 1995/8/21
94A1-A01.4-S1 1994 @@ Additional Diversity Tuners for hand held type "Panasonic”, WX-DS RTC Songkhla 1 1995/8/21
94A1-A01.5-S1 1994, @@Diversity Tuners for tie clip microphone "Panasonic”, WX-DI RTC Songkhla 1 1995/8/21
94A1-B01-81 1994|@Video projector “Panasonic”, PT-B1010E RTGC Songkhla 1 1995/8/28
94A1-B02-51 1994|@VGA to video converter "Aver”, Aver key 3 RTC Songkhla 1 1995/8/28
94A1-B03~S1 1994,@Video cassette recorder "Panasonic”, NV-HD70AM RTG Songkhla 1 1995/8/21
94A1-B04-S1 1994|@Color TV Monitor 257 “Panasonic”, TC-25V20 RTC Songkhla 1 1995/8/21
94A1-B05~51 1994|@Slide Projector "KODAK”, Extra Pro 5000 RTC Songkhla 1 1995/8/21
94A1-B06~S1 1994|@0ver Head Projector 73M”, 9200 RTC Songkhla 1 1995/8/21
94A1-B07-S1 1994{@Movable soreen 707 x 707 with stand “Bretford” RTC Songkhla 1 1895/8/21
94A1-B08-S1 1994|@Motor Screen 10" x 8’ fix type "Bretford”™ RTC Songkhla 1 1995/8/21
94A1-B09~51 1994|@VDO camera super-VHS “Panasonic”, NV-M9000EN RTC Songkhla 1 1995/8/28
94A1-B10-31 1994|@Photo camera with accessories "Niken”, F-90x RTG Songkhla 1 1995/8/28
94A1~-C01-51 1994|@Power amplifier "Panasonic”, WP-9110C RTC Songkhla 1 1995/8/2%
94A1-C02-51 1994|@Double tape—deck "Technics”, RS-TR373 RTC Songkhla 1 1995/8/21
94A1-C03-81 1994|@Portable audio mixer “Panasonic”, WR-32N RTC Songkhla 1 1995/8/21
94A1-C04-S1 to 52 1994|@Compact monitor speaksr system “Panasonic”, WU-L42N RTC Songikhla 2 1995/8/21
94A1-C05-81 1994|@Power control unit "Panasonic”, WU-L42N RTC Songkhla 1 1995/8/21
94A1-C06~81 1994|@3W Wall Speaker "Panasonic”, WS=1600N RTC Songkhta 1 1995/8/21
94A1-C07-81 to S4 1994|@Dynamic microphone “Panasonic”, WM=363N RTC Songkhla 4 1995/8/21
94A1-C08-51 to 83 1994|@Microphone stand, table—top “Panasonic”, WN-172N - RTC Songkhla 3 1995/8/21
94A1-C09~-S1 1994|@Miorophone stand room “Panasonic”, WN-422N RTC Songkhla 1 1995/8/21
94A1-C10-S1 to §2 1994(|@Mounting bracket “Panasonic”, WS-Q113 RTC Songkhla 2 1995/8/21
94A1-C11-51 1994|@Consols rack "Ramsa” RTC Songkhla 1 1985/8/21
94A1-C12-51 1994|@Power amplifier 120W “Panascnic”, WU~P43N RTG Songkhla 1 1995/8/21
94A1-D01-B1 to B9 1994(Personal Computer for Computer Training “DEC”, VENTURIS 4100 with CTC 9 1995/5/18
94A1-D01-C1 1294 |Personal Computer for Computsr Training “DEC”, VENTURIS 4100 with RTC Chiangmai 1 1995/6/28
94A1-D01-K1 1994|Personal Computer for Computer Training "DEC”, VENTURIS 4100 with RTC Khon Kaen 1 1995/8/10
94A1-001-81 1994|Personal Computer for Computer Training "DEC”, VENTURIS 4100 with RTC Songkhla 1 1995/5/30
94A1-D04-C1 1994{Dot matrix printer "IBM”, 5573-HT2(Supplier: Material |RTC Chiangmai 1 1995/6/28
94A1-D04-K1 1894| Dot matrix printer "IBM”, 5573-HT2{Suppliar: Material |RTC Khon Kaen 1 1995/8/10
94A1-D04~S1 1994 Dot matrix printer “IBM”, 5573-HT2(Supplier: Material |RTC Songkhla 1 1995/5/30
94A1-D05-B1 to B2 1994|Laser printer “HP”, LASERJET 4V ciC 2 1995/5/18
94A1-D06-B1Y to B2 1994{Color Inkjet Printer “CANON”, BJG-800 CcTC 2 1995/5/18
94A1-D0O7-B1 19894 Scanner "HP”, SCANJET IICX GOLOB CTC 1 1995/5/18
94A1-E-81 1994|{Laboratory and Measuring Equipment] (See item from 94A1-E01 to E07) (Ses item from 34A1~EQ1 to EO7) RTC Sengkhla 1 1995/8/21
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[Fem No for Each JFY Name of item: Brand1: Training Center: Amount |Date delivery (at
Center: of Unit: |sach center):
94A1-E01-S1 1924|@Turbidity Meter "Yamato Scientific Co., Ltd.” RTC Songkhla 1 1995/8/21
94A1-E02-81 1994|@Conductivity Meter “Yamato Scientific Co., Ltd.” Meodel [RTC Songkhla 1 1995/8/21
94A1-E03-S1 1994|@Jar Tester “Yamato Scientific Co., Ltd.” RTC Scngkhla 1 1995/8/21
94A1-£04~-31 1994|@Electronic Balance "Yamato Scientific Co., Ltd.” RTC Songkhla 1 1995/8/21
94A1-E05-51 1994|@Ultrasonic Cleaner “Yamato Scientific Co., Ltd.” RTC Songkhla 1 1995/8/21
94A1-E06-S1 to S5 1994i@PH Test Kit "Ysmato Scientific Co., Ltd.” RTC Songkhla 5 1995/8/21
94A1-E07~81 to SO 1994|@Comparator “Yamato Scientific Co., Ltd.” RTC Songkhla 5 1995/8/21
94A1-F-B1 1994|Locker “STANDARD”, DC-2-6 (Supplier: CTC 1 1995/5/18
94A1-F-S1 1994|Locker “STANDARD”, DC~2-6 {Supplier: RTC Songhkhla 1 1995/6/14
94A1-G-81 1984 | Generator with gasoline engine “"Honda” , EG550 (Supplier: Damrong [RTC Songkhla 1 1995/6/14
94A1~H-B1 1984|Photometer with accessory "Merck Ltd.” (1)Photometer SQ 118 |CTC 1 1995/6/12
94A1-H-C1 1994!Photometaer with accessory “"Merck Ltd.” (i)Photometer SQ 118 |RTC Chiangmai 1 1995/6/21
94A1-H~K1 1994 Photometer with acoessory “Merck Ltd.” (1)Photorneter SQ 118 |RTGC Khon Kaen 1 1695/6/30
94A1-H-51 1994 Photomatesr with accessory “Merck Ltd.” (1)Photomater SQ 118 |RTC Songkhla 1 1995/6/14
94A1-1-51 1994|Copier “FUJI XEROX™ (1)FUJI XEROX RTC Songkhla 1 1995/6/14
94A1-J-B1 1994|DATASHOW MEGASHOW 2389 "DATASHOW MEGASHOW™ C238% |CTGC 1 1995/5/2
94A1-K-B1 1994|Gestetner Copy Printer "Gestetner”, (1)Copy Printer, CTC 1 1885/5/181
g4A1-L-B1 1894|[Porsonal Gomputer Set for LAN system] (See 94A1-L01 to .06.) (Sea D4A1-L01 to LOB) cTC 1 1995/6/1 QJ
9441-L01-B1 1994|@Personal Computer (1)"ACER™ ALTOS 700is (Pentium |CTC 1 1995/6/12
844110281 1994|@LAN, 15 sets (2)"ACER” LAN, 100-B, 15sets CTC i 1995/6/12
94A1-L03-B1 1994{@Personal Computer (3)ACERMATE 4664 (80486DX2/86), |CTC 1 1995/6/12
24A1-L04-B1 1994 @Software for LAN (#)Netware Novel V4.1 (25 users) CTC 1 1995/6/12
34A1-LD5-B1 1994]@Hub 16 ports for LAN system (5)Synoptics Hub 16 Ports, Model CTC 1 1985/6/12
9441~1.06-B1 1984|@I_AN System (B)LAN System (Supplier: Sahaviriya [GTGC 1 1995/6/12
34A1-M-B1 1994|[Personal Computar Set] (Ses No, 94A1-M01 to M02,) (See No. 94A1-MO1 to M02) CTC 1 1995/6/12
94A1-M01-B1 1994|@Personal Computer (Macintosh) “Apple”, 1)Power Macintosh CTC 1 1995/6/12
94A1-M02-B1 1994|@Laser Printer {Macintosh) ,"App!a", (4)Apple Laser Writer cTC 1 1995/6/12
9441 -N-B1 1994|Car for Water Quality {Toyota Hi-~ACE) “Totata” HI-ACE (Supplier: Toyota |CTC 1 1995/8/25
94AT-N-51 1994|Car for Water Quality (Toyota HI-ACE) "Totata™ HI~ACE (Supplier: Toyota |RTC Songkhla 1 1995/8/N1
94A1-0-B1 1994 Car for leakage Gontrol (ISUZU CAMED) "1SUZU, Cameo” (Supploer: lsuzu CTC 1 1995/5/30
94A1-0~81 1694 Gar for leakage Control (ISUZU CAMEQ) “1SUZU, Cameo” (Supplosr: isuzu RTC Songkhla 1 1995/5/31
94A1-P01,1-B1 to B2 1994, Water Pressure Recorder (1)Water Pressure Recorder, FUN-  |CTC 2 1995/7/6
94A1~P01.2-B1 to B2 1994|Pressure Gauge(Tap attached type), (2)Pressure Gauge(Tap attached CTGC 2 1995/7/6
94A1~P01.3-B1 to B2 1994|Pressure Gauga{Hydrant attached type) (3)Pressure Gaugs(Hydrant attached |CTC 2 1995/7/6
94A1-P01.4-B1 1994{Measuring Wheet (HMeasuring Wheel, F-20, (Supplier: |CTC 1 1995/7/6
94A1-P0O1.4-51 1994|Msasuring Wheal (4)Measuring Wheel, F-20, (Supplier:  |RTC Songkhla i 1995/7/6
94A1~P02-S1 1994/ [Piping Tools for Leakage] (See No. 94A1~P2.1 to P2.9.) (See No. 94A1-P2.1 to P2.8.) RTC Songkhla 1 1995/7/5
94A1-P02.1-51 1994{@Set of piping tools (1)Set of piping tools, {Supplier: UHM |RTC Songkhla 1 .1995/7/5
$4A1~P02.2-31 to 83 1994|@Valve operation tools (Valve Key) (2)Valve operation tools, {Supplier: RTG Songkhla 3 1995/7/5
94A1-P02.3-51 1994|@Ultrasonic fiow meter high temp (@)Ultrasonic flow meter high temp, [{RTC Songkhla i 1995/7/5
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94A1-P02.4-51 to S3 1994!@Digital sound detector (Sound Bar) (4)Digital sound detector, FSB~7D, |RTC Songkhla 3 1995/7/5
94A1-P02.6-81 1994, @Non~metal pipe locator (6¥Non-metalic pipe locator, PL-130 |RTC Songkhla 1 1995/7/5
94A1-P02.7-31 1994,@lron pipe locator (Nlron pipe locator, PL~801 GXII RTC Songkhla 1 1985/7/5
94A1-P02.8-S1 1994|@Leak noiss detector (8. eak noiss detector, HG-10 RTC Songkhla 1 1988/7/5
94A1-P02.9-81 1994|@Box Locater (Metal locator) (9)Metal locator, F-90 (Supplier: RTC Songkhla 1 1995/7/5
94A1-Q-B1 1994|UV/VIS Spsctrometer “Lambda”, 12 UV/YIS Spectrometer |{CTC 1 1995/9/12
94A1-R01-B1 1994|Personal Computer for UV/VIS Spectrometer(ltern No. 94A1-Q) (1)DEC PG VENTURIS 466 (CPU cTC 1 1985/5/18
94A1-R02-B1 1994|Lazer Printer for UV/VIS Spectrometer(item No. 94A1-Q) (2)"HP” LASERJET 4V Mono— cTC 1 1995/5/18
94A1-5-B1 1994|L aboratory Instrument (22 items in total: pH mster, etc.) WTW, (1)pH meter, pMX CTC 1 1995/9/12
94A1-T~81 1994|PH Meter “Yamoto Scientific Co.”, Ltd.. M=12E |RTC Songkhla 1 1995/8/21
94A1-U~B1 1994|Micro Pipstte (1)Micro pipette P2, (2)Micro pipette |{CTC 1 1895/5/18
94A1~U~81 1994|Micro Pipette (1)Micro pipstte P2, (2)Micro pipstte |RTC Songkhla 1 1995/6/9
94A2-01-B1 1994|Photometer with accassory “Merck Ltd.” (1)Photometsr SQ 118 |CTC 2 1995/6/12
94A2-02-B1 1994|Personal Computer (1)"DEC” XL Server 590 {Pentium {CTC 1 1995/6/12
94A2-03-B1 to B4 1994|Personal Computer (1)"DEC” VENTURIS 466 cTC 4 1995/6/12
94A2-04-B1 to B2 1894|Color Inkjet Printer “Canon”, BJC600 (SupplierMAT) cTC 2 1995/6/12
94A2-05-B1 1894|Laser Printer “HP” Laseret 5P (Supplier:MAT) cTC 1 1895/6/12
94A2-06-B1 1994|Scanner “HP” Scanjet IIC Color Scanner cTC 1 1995/6/12
94A2-07-B1 1994IMS~0FFICE 4.3 Professional Thai Edition "Migrosoft” (SupplierMAT) CTC 1 1995/6/12
94A2-08-81 1934 MS-0OFFICE Professional Japansse Edition “Microsoft” {Supplier:MAT) CcTC 1 1995/6/12
9442-09-81 1994|WORDPERFECT Japanese Edition "WORDPERFECT" (Supplier:MAT) CTC 1 1995/6/12
9442-10-B1 1994{0CR Software for English and Japanese "Yonde~Koko” (SuppliarMAT) cTC 1 1895/6/12
54A2-11-B1 1994|5PSS 6.1 for Windows with all the optional software "SPS8” (SupplierMAT) CTC 1 1995/6/12
04A2-12-B1 1894|Printerchanger . {Supplier:MAT) CTC 1 1995/6/12
94A2~-14-B1 1984 |LAPLINK and R3232C oable "LAPLINK” (SupplierMAT) CcTC 1 1995/6/12
94A2-15-B1 1894\ Necassary aquipment and software for eomputer system (Supplier:MAT) cTC 1 1995/6/12
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95A1-02-B1 1995|Flow Meter "Fuji Tecom”, FLQ-5 CTC 1 1996/9/23
95A1-04-51 1895|Leak noise corrslator "Fuji Tecom”, LC~2100 with option |RTC Songkhla 1 1996/9/27
95A1-05.1-Ct to C2 1995|URrasonic flow meter (Leakage detectors equipment ) “Panametrics”, Model PT868 RTC Chiangmai 2 1996/7/12
95A1-05.1-K1 to K2 1995|Ultrasonic flow meter {Leakage detectors equipment ) “Panametrics”, Model PT868 RTC Khon Kaen 2 1996/7/12
95A1-05.1-81 1995|Ultrasonic flow meter (Leakage detectors equipment ) “Panametrics”, Model PT868 RTC Songkhla 1 1996/7/9
95A1-05.2-C1 to G2 1995|Water Pressure Recorder (Leakage detectors equipment) “Fuji Tecom”, FUN-301, Type A, with |[RTC Chiangmai 2 1996/9/24
85A1-05.2-K1 to K2 1995|Water Pressurs Recorder (Leakage detectors equipment) "Fuji Tecom”, FJUN-301, Type A, with [RTC Khon Kaen 2 1996/9/23
95A1-05.3-C1 1o G2 1995(|Box locator {Leakage detectors equipment) “Fuji Tecom”, F-90 RTC Chiangmai 2 1996/9/24
95A1-05.3-K1 to K2 1895|Box locator (Leakage detectors equipment) “Fuji Tecom”, F-90 RTC Khon Kaen 2 1996/9/23
95A1-05.4-C1 1995|Non-metal pipe locator (Leakage detectors equipment) "Fuji Tecom”, PL-130 RTC Chiangmai 1 1996/9/24
95A1-05.4-K1 1995{Non-metal pipe locator (Leakage detectors equipment) "Fuji Tecom”, PL-130 RTC Khon Kaen 1 1996/9/23
95A1-07-B1 1995|Measuring whesl “Fuji Tecom”, 20, F RTC Songkhla 1 1996/9/27
95A1-08-B1 1995|Portable Electro Magnetic Flow Meter Fuji Tecom, 50mm, F CTC 1 1996/9/23
95A1-09~-C1 to G5 1995|Portable Water Pressure Gauge “Fuji Tecom” RTC Chiangmai 5 1996/9/23
95A1-09-K1 to K5 1995|Portable Water Pressure Gauge “Fuji Tecom” RTC Khon Kaen 5 1986/9/23
95A1-09-31 to S10 1995|Portable Water Pressure Gauge “Fuji Tecom”™ RTC Songkhla 10 1996/9/27
95A1-10~-51 to 82 1995|Pressurs gage "Fuji Tecom” RTC Songkhla 2 1996/9/27
95A1-10.01-B1 1995} installation and transportation cost for ltem No. 2, 4, 5.02, 5.03, 5.04, 7, 8, 9, 10 cTC 1 1596/9/27
95A1-12-B1 1995|Software for Network Analysis “Kubota Corporation”, (1) Software |CTC 1 1986/9/26
95A1~13.1-K1 1995]Spectrophotometer "SHIMAZU”, UV~1201, RTC Khen Kaen 1 1896/5/30
95A1-13.2-B1 to B3 1995{Residual Chlorine Metsr “Hach, USA”, Cat. No, 46700-00 CTC 3 1996/8/6
95A1-14-B1 1995|Gas Chromatography’Acssesoriss with Computer (1Y"WINCHROM”, Junior: DATA CTC 1 1996/8/20
95A1-16~B1 1995| Analytical balance and Vibration Spoon “AND”, HA200A CTC 1 1986/8/29
95A1-17.1-B1 to B2 1985| Aneroid Barometer “1SUZY”, 3.1050-01 CTC 2 1996/9/10
95A1-17.1-K1 1995 Aneroid Barometer "1SUZU”, 3.1050-01 RTC Khon Kaen 1 1996/9/10
95A1-17.1-81 1995| Anercid Barometer “1SUzZU”, 3.1050-01 RTC Songkhla 1 1996/9/18
85A1-17.2-B1 to B2 1995{Heyroth Water Sampler “SHIBATA KAGAKU”, 8052~-0251 CTC 2 1996/9/10
§5A1-17.2-K1 1995({Hayroth Water Samplar “"SHIBATA KAGAKU”, 8052-0251 RTC Khon Kasn 1 1936/9/18
95A1-17.2-S1 1985{Heyroth Water Sampler "SHIBATA KAGAKU™, 8052-0251 RTC Songkhla 1 1996/9/18
95A1-17.3-B1 to B2 1955|Van dorn water sampler “RIGOSHA”, 5026-C CcTC 2 19%6,/9/10
95A1-17.5-B1 to B2 1995|Plankton Net “RIGOSHA”, 5513-B CTC 2 1986/9/10
95A1-17.5-K1 1995 {Plankton Net “RIGOSHA”, 5513-B RTC Khon Kaen 1 1996/9/18
95A1-17.5-S1 1995|Plankton Net "RIGOSHA”, 5513-B RTG Songkhla 1 1996/9/18
95A1-17.6-K1 1995|Sacchi's Disk “"RIGOSHA", 5231-B RTGC Khon Kaen 1 1996/9/18;
95A1-17.6-81 1995, Secchi's Disk "RIGOSHA", 5231-B RTC Songkhla 1 1996/9/18!
95A1-17.7-K1 1995| Transparency Meter “RIGOSHA", 5233-8B RTC Khon Kaen 1 1996/9/18
95A1-17.7-81 1995|Transparency Meter "RIGOSHA", 5233-B RTC Songkhla 1 1996/9/18
95A1-17.8-B1 to B2 1995|Sludge Separator "RIGOSHA”, 5195 CTC 2 1996/9/10
95A1-17.8-K1 1995|Sludge Separator "RIGOSHA”, 5195 RTC Khon Kaen 1 1996/9/18
95A1-17.8-51 1995|Sludge Separator "RIGOSHA", 5195 RTC Sengkhla 1 1996/9/18‘
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(95/\1—1 7.9-B1 to B2 1995] Specific Weight Measurement equipment(for sludge) "RIGOSHA”, 5282 CTC 2 1996/9/10
95A1-17.9-K1 1995|Spacific Weight Measurement equipment{for sludge) "RIGOSHA", 5282 RTC Khon Kaen 1 1996/9/18
95A1-17.9-81 1995 Specific Weight Measurement equipment(for sludge) “RIGOSHA", 5282 RTG Songkhla 1 1886/9/18
95A1-18.1-B1 1995,D0 meter (A)Dissolved Oxygen Meter(1)"YS1”, |CTC 1 1996/9/10
95A1~-18.1-C1 1995|D0 meter (A)Dissolved Oxygen Meter:(1)7YS!”, |RTC Chiangmai 1 1996/8/10
895A1-18,2-B1 1895(D0 meter {B)Dissolved Oxygen Meter:(1)YSI, CTC 1 1996/9/10
95A1-25-B1 1995|Microscope and Video System "Melji Techno” ,Computerized CTC i 1986/8/5
95A1-26.1-B1 1995 |Vacuum Pump( oilless) "Gaot, USA”, 0211-103A-G230CX, |CTC 1 1996/8/6
95A1-26.2-81 1995|Vacuum Pump,(lubricated) "Gaot, USA”, 0211-V45 A-G230CX |CTC 1 1996/8/6
95A1-32-B1 1995|Water bath "Lauda”, MS20B CTC i 1996/8/31
95A1-35.2-51 1995/ Car for Field Training of Water Resources and Water Distribution “Hino” mods! AK176KG BUS RTC Songkhla 1 1996/10/18
95A1~35.31-K1 1995| Car for Water Quality (Mobile Laboratory) "Hino” FC2WHLZ RTC Khon Kaen 1 1996/9/24
95A1-35.31-51 1995|Car for Water Quality (Mobile Laboratory) “Hino” FC2WHLZ RTC Songkhla 1 1996/11/1
95A41-35321-K1 1995|Portable pH Meter (Laboratory Equipment for No. 95A41-035.031) (1)"WTW” Portable pH Meter, Model: |RTC Khon Kaen 1 1996/8/16
95A1~35.321-81 1995|Portable pH Meter (Laboratory Equipment for No. 95A41-035.031) (1)"WTW” Portable pH Meter, Model: |[RTG Songkhla 1 1996/8/22
95A1-35.322-K1 1995|Portable Conductivity Meter (Laboratory Equipment for No. 95A1-035.031) (2)"WTW" Portable Conduotivity RTG Khon Kasn 1 1996/8/16
95A1-35.22-51 1995|Portable Conductivity Meter {Laboratory Equipment for No. 95A1-035.031) (2)"WTW" Portable Conduotivity RTC Songkhla 1 1996/8/22
95A1-35.323-K1 1995|Portable Oxygan Mater (Laboratory Equipment for No. 95A1-035.031) @BY'WTW”™ Portable Oxygen Meter, |RTC Khon Kaen 1 1996/8/16
95A1~35.323~31 1995|Portable Oxygan Meter (Laboratory Equipment for No. 95A1-035.031) (3Y"WTW” Portable Oxygen Meter. |RTC Songkhla 1 1996/8/22
0551-36,324-K2 1995|Laboratery Floc Tester (Laboratory Equipment for Mo, 95A1-035.031) (4)” Aqualytic” Laboratory Flos RTC Khon Kaen 2 1996/8/16
95A1-35.324-82 1965|L aboratory Floc Tester (Laboratory Equipment for No. 95A1-035.031) (4)" Aqualytic” Laboratory Floo RTC Songkhla 2 1996/8/22
95A1-35.525-K1 1995!Portable Turbidity Meter {(Laboratory Equipment for No. 95A1-035.031) (5)"HF”~ Portable Turbidity Meter, RTC Khon Kaen 1 1996/8/16
95A1~35.325-81 1995|Portable Turbidity Meter {Laboratory Equipment for No. 85A1~035.031) (5Y"HF” Portable Turbidity Meter, RTC Songkhla 1 1996/8/22
95A1-35.41-B1 1995!Car for Leakage Control (ISUZU WANDERER) “Isuzu” diesel, 2500 cc, Model: TR CTG 1 1996/9/10
95A1-35.41-K1 19958 Car for Leakage Control (ISUZU WANDERER) "lsuzu” diesel, 2500 co, Model: TR |RTC Khon Kaen 1 1996/9/12
95A1-35.421-B1 to B2 1995(Line Tracer (Equipment for No. 95A1-035.041) (1) “Fisher Ressarch Laboratory”, CcTC 2 1996/7/10
95A1-35.422-B1 to B2 1995(Valve Pedestal and Box Locater {Equipment for No, 95A1-035.041) (2)"Fisher Ressarch Laboratory”, CTC 2 1996/7/10
95A1-35.423-B1 to B4 1985(Laak Datestor (Equipment for No. 85A1-035.041) (3)"Fisher Research Laboratory”, CTC 4 1996/7/10
95A1-37-C1 1995 Scanner “HP", Mode! HP Scanjet 4G RTC Chiangmai 1 1996/6/13
85A1-37-K1 1985|Scanner “HP”, Model HP Scanjet 4C RTC Khon Kaen 1 1996/6/12
95A1-37-51 1955!Scanner “HP", Modet HP Scanjet 4C RTC Songkhla 1 1996/6/13
95A1-38-81 1995!Portable video camera (Full set) “Panasonic”, Mode! Super VHS, CTC 1 1996/6/6
95A1-38-K1 1995|Portable video camera (Full sst) “Panasonic”, Model Super VHS, RTC Khon Kaen 1 1996/6/12
95A1~-39-C1 1995 Video Projector "Proxima” 5100 RTC Chiangmai i 1996/6/13
95A1-39-K1 1985!Video Projector “Proxima” 5100 RTC Khon Kaen 1 1996/6/12
95A1-39-81 1595|Vidao Projector "Proxima” 5100 RTG Songkhla i 1996/6/13
95A1-40.1-B1 to Bi4 1995|[Personal Computer Set for On-line Service Training} (See No. 95A1-040,011 and|{(See No. 95A1-040.011 and 040.012)|CTC 14 1996/6/7
95A1~40.11-B1 1o Bi14 1985 |@Personal Computer (1)"AST” PREMMIA GX 100, CTC 14 1996/6/7
95A1-40.12-B1 to B14 1995|@Lazer Printer (3)"HP” laser printer: Model |_aserJet |CTC 14 1956/6/7
95A1-40.2-B1 1995|{Personal Computer Set) (See 95A1-40.21 to 40.22) {See 95A1-40.21 to 40.22) CTC 1 1996/6/7
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95A1-40.21-B1 1995|@Personal Computer (Double CPU) (1)"AST” PREMMIA GX 100 (Double [CTC 1 1996/6/7
95A1-40.22-B1 1995|@Lazer Printer (3)"HP” Laser Printer: Model cTC 1 1996/6/7
95A1-40.3-B1 1895|Color Inkjet Printer (AD size) for On-line Service Training "HP” DESIGNJET 750C CTC 1 1996/6/6
95A1~42-81 1895 |Personal Computer with tabls for Audie Visual Education "DEG” Model Venturis 5100 cTC 1 1886/6/6
95A1-44-B1 to B2 1995{0Over Head Projector "Kodak” (3M?), Model 9550 CTC 2 1996/6/6
95A1-45-B1 to B2 1995|Digital Signal (PC) to Video Signal Converter PC Show+ CcTC 2 1996/6/6
95A1-46-B1 to B2 1985|Color TV for Audio Visual Education (with Shelf) "Panasonic” TC~28VH0AV, 29 inch |{CTC 2 1996/6/6
95A1-47-B1 1995 Still Video Camera with PG Digitizer Kit and Software, Accessory Kit, and Film {1)"CANON” RC-560.(2)PC Digitizer {CTC 1 1996/6/11
195A1-48—B1 1985|Video Cassette Player “Panassonic”, HD-750 GTC 1 1996/6/6
195A1-50.1-B1 to B6 1995|Personal Computer (Note book) for training and research at site (1)"MITAC” Model 5121,(2)"EIGER” |CTC [ 1996/6/11
;95A1 -50.1-C1 1995|Personal Computer (Note book) for training and research at site (1)"MITAC” Model 5121,(2)"EIGER” |RTG Chiangmai 1 19896/6/17
95A1-50,1-51 1995|Parsonal Computer (Note book) for training and research at site {(1)"MITAC" Model 5121,(2)"EIGER” |RTC Songkhla 1 1996/6/21
95A1-50.2-B1 to B7 1995|Color Inkjet Printer “HP” DESK JET 1600C CTC 7 1996/6/6
95A1-50.2-31 1995| Color Inkjet Printer "HP” DESK JET 1600C RTC Songkhla 1 1996/5/5
95A1-52-B1 1995|Shaker "Heidolph”, Promax 1020 CTC 1 1996/8/31
85A1-53~B1 to B2 1995{Portable Turbidimetar "HACH", 2100P with accessory CTC 2 1996/8/31
| 95A1-54~B1 1985|Personal Computer (Note book) for research on water quality "Compaq”, Model LTE 5100 M310CD |CTC 1 1996/6/6
ey 95A2-01.1-C1 1995(Personal Computer (1)"AST” PREMMIA GX P/100 with |RTC Chiangmai 1 1896/5/15
\ g5A2-01.1-K1 1985|Personal Computer (1)"AST” PREMMIA GX P/100 with |RTC Khon Kasn 1 1996/5/15
95A2-01.1-31 1995|Personal Computer (1)"AST” PREMMIA GX P/100 with [RTC Songkhla 1 1996/5/5
95A2-01.2-C1 1985|Lazer Printer (3Y"HP" lacer printer: Mode! LaserJet [RTC Chiangmai 1 1996/5/15
95A2-01.2-K1 1845 |Lazer Printer (3)"HP" laser printer; Mede! Laserdet |[RTC Khon Kaen 1 1886/5/15
95A2-01.2-81 1985 Lazer Printer (3)"HP" laser printer: Model Laserdet [RTC Songkhla 1 1996/5/5
S5A2-02-81 1995|RAM for Desk Top Publishing Computer RAM 32 MB for Power Macintosh CcTC 1 1996/6/7
95A2-03-C1 1895 Color inlget Printer for Presentation Equipment "HP” DESKJET 1600C RTC Chiangmai 1 1996/5/5
95A2-03-K1 1895| Color Inkjst Printer for Presentation Equiprment “HP™ DESKJET 1600C RTC Khon Kasn 1 1986/5/15
95A2-04-B1 1995|Vidao Projector (Multimedia LCD Projsctor) “Proxima” 5100, Accessories: CTC 1 1996/6/7
95A2-05-51 1995{Microscope and Video System “Meiii Techno Co., Ltd.” (Thai RTC Songkhla 1 1996/7/26
95A2-06-B1 1885| Color Inkjet Printar “HP” Desk Jet 1600CM with spared |CTC i 1996/6/7
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96A1-01-B1 1996 Data Logger System and Software *Meter :"Kent”, Helix 4000 CcTC 1 1997/10/14
96A1-02-B1 1996|Pump Operation Simulater “Fuji Electric Co., Ltd.”. CTC 1 1998/2/3
96A1-03-B1 1996|Mercury Analyzer ~Perkin~Elmear” (1)FIMS-400 Flow CTC 1 1997/9/29
96A1-04-B1 1996|0n—line Demonstration System ~“ADVANGCED INFORMATION CTC 1 1987/8/1
96A1-05-B1 1896|Water Examination Car Disthelm & Co., Ltd., for total c1C 1 1997/8/14
96A1-06-B1 1996!Leakags Sound Pressure Level Analyzer "Palmer Enviranmental” Aqualog 40. |CTC 1 1987/8/1
96A1-06-C1 1996|Leakage Sound Pressure Level Analyzer "Palmer Environmental” Agualog 40. |RTG Ghiangmai 1 1997/8/4
98A1-06-K1 1996{l.eakage Sound Pressure Level Analyzer “Palmer Environmental” Aqualog 40. |RTG Khon Kaen 1 1987/7/25
96A1-06-51 1996|Leakage Sound Pressure Level Analyzer “Palmer Environmental” Aqualog 40. |RTC Songkhla 1 1697/7/29
96A1-07-B1 1956|High Disposal Miniature Plant (Demonstration Model of Water Purification “Fuji Electric Co., Ltd.”, Size and- cTC 1 1997/10/14
96A1-08-S1 1996{Portable Ultrafiltsr Unit "Suido Kiko Kaisha, Ltd.”, "Maccess |[RTGC Songkhla 1
96A1-10-B1 1996|Personal Computer with Color Inkjet Printer for Water Quality (1)"COMPAQ"” ARMADA” 4120T, CTC 1 1997/8/4
96A1-AD1-31 1996{Jar Tester "Phipps and Bird”, Digital Six Paddle [RTC Songkhla 1 1997/9/1
96A1-A02-51 1996 Magnetic Stirrer (6 sterers) “VELP”, Multistirrer 6 RTC Songkhla 1 1997/9/1
96A1-A03-S1 1956 Refrigerator “Electrolux”, ER1830D RTC Songkhla 1 1887/7/29
\ 96A1~AD4~51 1996|Drying Oven (Electric Hot Air Oven) "Binder”, ED115 RTC Songkhla 1 1997/9/1
- 96A1-A05~51 to 52 1996|Lab Gart "Thai” RTC Songkhla 2 1997/9/1
8 96A1~ADG-S1 1996|Electronic Balance “AND”, HF 4000 + R5232C RTC Songkhla 1 1997/91
i 98A1-ADT-C1 1896|Spactrophotometer with printer (1)"Pharmacia Biotech”, Ultrospec  |[RTC Chiangmai 1 1997/9/22
96A1-A0T-S1 1996| Spectrophotomater with printer (1)"Pharmacia Biotech”, Ultrospec  |RTC Songkhla 1 1997/9/1
96A1-A08~S1 1998|incubator “Hotpack”, 355381 RTC Songkhla 1 1997/9/1
GBA1-ADS-S1 1996{Centrifuge with Accaessories "Hermie™, 7 323 RTC Songhhla 1 1997/9/1
26A1-A10~C1 1996{Shaking Water Bath with Racks “Lauda”, MS 20B RTC Chiangmai 1 1997/9/16
28A1~A10-81 1996|Shaking Water Bath with Racks “Lauda”, MS 208 RTC Songkhla 1 1597/9/1]
56A1~AT11-81 1996{Glass Ware "PYREX", or "QUICKFIT”, or RTC Songkhla 1 1997/7/29
96A1-A12-81 1996|Miscellaneous Lab eguipment Set "AZLON", or "FRANCE", or "THAI", |RTC Songkhla i 1997/7/29
98A1-A12-81 1996|Sieve Analysis with Option. “Retsch” AS200 Basic RTC Songkhla 1 1897/9/1
96A1-AT14-C1 1956|Portable Water Guality Tester. "Horiba”, U-10 RTC Chiangmai 1 1997/9/16
96A1-A14~K1 1996 Portable Water Quality Tester. "Horiba”, U-10 RTC Khon Kaen 1 1997/5/18
96A1-A14~-51 1598 Portable Water Quality Tester. "Horiba”, U-10 RTC Songkhla 1 1997/8/1
96A1-A15-51 1996 Electrical Water Distilling with Accessories. "Schott”, D 82100 RTC Songhhla 1 1997/9/1
98A1~A16-C1 1998| Digital Chiorine Tester "Hach”, U.8.A, Cat. no. 4670000 RTC Chiangmai 1 1997/9/16
96A1-A16-K1 1996 Digital Chlorine Tester "Hach”, U.8.A, Cat. no. 46700-00 RYC Khon Kaen 1 1997/9/18
96A1-A186-81 1996|Digital Chiorine Tester "Hach”, US.A, Cat. no. 46700~00 RTC Songkhla 1 1997/9/1
96A1-B01-C1 1996(Image Processing Computerized Miroscope System Accessories. Meiii Techno Co,, Ltd. (A)image RTC Chiangmai 1 1997/9/1
9BA1-801-K1 1996{Image Processing Computerizad Miroscops System Accessories. Meili Techno Co., Ltd. (A)lmage RTC Khon Kaen 1 1997/9/18
96A1-B02-51 1996|Photo Microscope Accessories "Maiii Techno Co., Ltd.”, (1) Photo |[RTGC Songkhla 1 1997/10/14
96A1-B03, B04-G1 1996|Personal Computer (Note book) for Field Operation “Toshiba”, Pro 420 RTC Chiangmai 1 1997/7/23
[/) 96A1-B03. BO4~K1 1996|Personal Computer (Note book) for Field Operation "Toshiba”, Pro 420 RTC Khon Kasn 1 1997/7/25
z‘ ‘96A1 -B05~C1 1996|Pocket Printer with Options. “Citizen”, PN 60 RTC Chiangmai 1 1997/9/22
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96A1-B05~K1 1996|Pocket Printer with Options. "Citizen”, PN 60 RTC Khon Kaen 1 1997/10/9
96A1-B05S-S1 1996{Pocket Printer with Options. "Citizen”, PN 60 RTC Songkhla 1 1997/9/1
96A1-C01-S1 1996|PVC Welder with Accessories Leister, Ghibli 1P4, RTGC Songkhla 1 1997/7/29
96A1-C02-81 1996|Water Meteor Tester “UHM” (Local Supplier), Water Meter |RTG Songkhla 1 1997/9/1
96A1-C03-51 1996|Pipe (Yoke) Vise with Stand and Cutter Sets “Unior™, (1) Yoke Vice with Stand RTC Songkhla 1 1957/7/29
96A1-C04-81 1996 Elsctric Pipe Threading Machine and Accessories “ASADA”, Astronic 4-AT RTC Songkhla 1 1987/7/29
96A1-C05-S1 to S5 1996|Hearing Bar and Electric Hearing Bars. "Fuji Tecom Inc.”, (1)Fuyji Sound RTC Songkhia 5 1997/10/16
96A1-C06-C1 1996|Resistance Measuring Instrument of Soil (Seil Resistivity Meter) OHM METER, “The Nippon Corrosion |RTC Chiangmai 1 1997/10/27
96A1-C06-~-K1 1996|Resistance Measuring Instrument of Soil (Soil Resistivity Meter) OHM METER, "The Nippon Corrosion {RTC Khon Kasn i 1997/10/9
96A1-C06-S1 1956/ Resistance Measuring Instrument of Soil {Soil Resistivity Mster) OHM METER. "The Nippon Corrosion [RTC Songkhla 1 1997/10/16
98A1-C07-C1 1596|Electrical Conductivity Meter “TQOA Electronics Ltd.” (Must be this |[RTC Chiangmai 1 1997/7/23
96A1-CO7-K1 1986|Electrical Gonductivity Meter "TOA Elsctronics Ltd.” (Must be this |[RTC Khon Kaen 1 1997/7/25
96A1-C07-51 1996)Electrical Conductivity Meter “TOA Electronics Ltd.” (Must be this |RTC Songkhla 1 1997/7/29
96A1-C08-C1 1986|Oxidation-Reduction Potential Mster for Seil "TOA Electronics Ltd.”, Hand hsld RTC Chiangmai 1 1997/7/23
96A1-C08~-K1 1996] Oxidation—Reduction Potential Meter for Soil “TOA Electronics Ltd.”, Hand held RTC Khon Kaen 1 1997/7/25
96A1-C08~-31 1956| Oxidation—-Reduction Potential Metsr for Soil “TOA Electronios Ltd.”, Hand held RTC Songkhla 1 1997/7/29
! 96A1-C09-S1 1996|Pipe Threading Machins (Manual Type) with accessories "REX”, (1)No. 114R, and (2)No. 115R [RTC Songkhla i 1997/7/29
§ 96A1-CG10~-C1 1996|Car for Leakags Control “Toyota”, VZJISR-GKPNKW RTC Chiangmai 1 1997/8/2
| 96A1-C11-51 1996| Adjusting Pipe Wrench gst “Unior”,(1)Model No, 492 AL, RTC Songkhla 1 1997/7/29
96A1-C12-S1 1996| Adjusting Wrench—-chome finish "Crescent”, AC-16V, 18V, 110V, RTC Songkhla 1 1997,/7/29
96A1-DO1-S1 1996/ Mechanical too! set and Boards "Unior”, (1)Model : No. 995, (2)Mode! [RTC Songkhla 1 1997/7/29
96A1-DO2-51 18968|Bench Type Urill Prass with Joiner Clamp “KIRA”, KID-420 RTC Songkhla 1 1997/7/29
96A1-D03~-51 1596!Portable Type Elsctrical Drill Prass with Drills "Black & Decker”, P8022D RTC Songkhla 1 1997/7/29
96A1-D04-51 1896/ Chisels and Punches set "Unior”, No. 645 RTC Songkhla 1 1997/7/29
96A1-D05-81 1596|Double Grinding Machine and accessories “Black & Decker”, Model : 8820 RTG Sengkhla 1 1997/7/29
96A1-D06-81 1996|Eloctrical Sawing Machine {Chop Saw) “Black & Dacker”, Model : 3935 RTC Songkhla 1 1997/7/2%
96A1-D0O7-81 1896|AC Arc Welding Machine and accessories "DAIDEN", Model : B-400 RTC Sengkhla 1 1987/7/29
96A1-DO8~S1 1996] Air Compressor and accessories "Ingersoll~Rand”, Mode! : 2420 H 5,5 |[RTC Songkhla 1 1987/7/29
96A1-D0I-51 1986 |Electric Disc Grinder and sucessories "Black & Decker”, Mode! : 6288 RTC Songkhla 1 1687/7/29
96A1-D10-51 1996|Square Drive Set (Socket set) "Unior”, Mode! : No. 190 RTC Songkhla 1 1997/7/29
96A1-D11-81 1996/ Tool Carriage Empty “Unior”, Mode! : No. 940 RTC Songkhla 1 1897/9/1
96A1-D12-81 1986|Driver set “Unior™, Mode! : No. 607031 RTC Songkhla 1 1897/7/29
96A1-D13~51 1996!Impact Screwdrivers set "Koken”, Model : No, AG 112A RTC Songkhla 1 1897/1/29
46A1-D14~S1 to S5 1986 Multi Meter "Yokogawa (Thailand)”, (1)Model RTC Songkhla 5 1997/7/29
96A1-D15-51 1996 Clip—on AC Power Meter " Yokogawa (Thailand)”, 243311 RTC Songkhla 1 1997/7/29
96A1-D16~S1 to 35 1996|Soldering Guns with Replacemant “Weller”, Mods! : §200 DPK RTC Songkhla 5 1997/7/29
96A1-D17-51 1996|Earth Tester “Yokogawa (Thailand)”, 323511 RTC Songkhla 1 1997/7/29
96A1-D18~St 1996|Insulation Tester “Yokogawa {Thailand)”, 321342 RTC Songkhla 1 1997/7/29
V) 86A1-D19-S1 to S10 1996 Tool Set for Electrical Instrument, "Yokogawa (Thailand)”, 6925-2000 |RTC Songkhla 10 1997/1/29
% 96A1-D20, D21-51 1996|Tachometer “Yokogawa (Thailand)”, (1)363100, 1 [RTC Songkhla 1 1997/7/%,
—y
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96A1-E01-S1 1996|PABX Digital Contro! System with Accessories “Panasonic”, (1)KX-T336100B, RTC Songkhla 1 1997/9/1
96A1-E02-C1 1996| Stabilizer “Syndome”, SD-100 RTC Chiangmai i 1997/7/23
96A1-E02~K1 1996 Stabilizer ”Syndome”, SD-100 RTC Khon Kaen 1 1997/7/25
96A1-E02-S1 1996|Stabilizer "Syndome”, SD-100 RTC Songkhla 1| 1997/7/29
96A1-E03~31 1996|Portable Overhead Projector and Spare lamps “Medium”, Travelerd RTC Songkhla 1 1997/7/29
96A1-E04-S1 1896|Portable Silver Screen 84" x 84”7 with Stand "DA-LITE”, Picture Kinglent RTC Songkhla 1 1997/7/29
96A1-E05-S1 1996|Automatic Transparency Feeder "PLUS", DF-20 RTC Songkhla 1 1997/7/29
96A1-E06-S1 1886|inkjet Plain Paper Fax "Panasonic”, UF-315 RTC Songkhla 1 1997/7/2%
98A1~E07-C1 1986|Photocopier with Accessories "Minolta”, EP-2000 RTC Chiangmai 1 1997/7/29
96A1-FO1-B1 1998!Photocepier CANON NP 6050 CcTC 1 1998/3/31
96A1-FD2-B1 1996|Fax CANON FAX-B-100 CTG 1 1998/3/31
96A1-F03-C1-C10 1996| Ultrafilter UF-MODULE ACV-5110 AIV-5010 RTC Chiangmai 10 1998/3/31
98A1-F04-B1,B2 1996!Recorder Model :PHC33003-EBIYV CTC 2 1958/3/31
86A1-F05-B1 1996|Portable ultrasonic flow meter Model:FLC/D CTC 1 1998/3/31

<
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97A1-01-B1 1997 | Telemetering System “Fuji Electric” (1)Water Distribution |[CTC 1 1998/10/30
97A1-A01-S1 1997|Fume Hoods and Accessories M.K. Fume Cupboard, RTC Songkhla 1 1998/12/15
97AT-AD2-S1 1887{(1)Diaphragm Metering Pumps Wallace & Tiernan model Encors RTC Songkhla 1 1998/12/15
97A1-A02.2-51 1997{(2)Diaphragm Metering Pumps {(1Wallace & Tiernan model Encore |RTG Songkhla 1 1998/12/15
97A1-AD2.3-81 1997[(3)Chemical Resistance Counter tables with Cabinsts RTC Songkhla 1 1698/12/15
97A1-A04-31 1997{Diaphragm Vaccum Pump “KNF/Sartorius”, Model:NO22AN18,/SM16309 "KNF/Sartorius”, RTC Songkhla 1 1998/12/15
97A1-B01.11-51 1997 Application Softwares for Network Anslysis with Digitizer for Net Work Analysis “Kubota Corporation” (1)@Software |RTC Songkhla 1 1998/6/30
97A1-B01.21-S1 1997((1)Hardwares (Digitizer) for Network Analysis (2)"Graphtec Co.Ltd.” RTC Songkhla 1 1998/6/30
97A1-B01.22-51 1997{(2)Small scale digitizer and CAD software “"WACOM” Model; UD-1218-RSB RTC Songkhla 1 1998/12/15
97A1-B01.22-C1 1997|(2)Small scale digitizer and CAD software “"WACOM” Model: UD~1218~RSB RTC Chiangmai i 1998/12/15
97A1-B01.22-K1 1997{(2)Small scale digitizer and CAD software "WACOM™ Model: UD-1218-RSB RTC Khonken 1 1998/12/15
9741-B01.23-51 1897|(3)Hardwares (Color Plotter) for Network Analysis (3)"Hewlett Pockard Co., Ltd.” RTC Songkhla i 1998/12/1%
97A1-B01.23-C1 1997|(3)Hardwares (Color Plotter} for Network Analysis (3)"Hewlatt Pockard Co., Ltd.” RTC Chiangmai 1 1998/12/15
97A1-B01.23~K1 1897]|(3)Hardwaras (Color Plotter) for Natwork Analysis . (3)"Hewlett Peckard Co., Ltd.” RTC Khorken ] 1988/12/15
97A1-801.24-51 1997{{4)Hardwares (Personal Computer with Monitor and Memory) for Network Analysis | "Dell” RTC Songkhla 1 1998/12/15
97A1-B01.3-31 1997|Digital Camera for Network AnalysisCanon Mods] power shot 350 "Canon” Model: 350 RTC Songkhla 1 1998/12/15
97A1-B01.3-C1 1997|Digital Camera for Network AnalysisCanon Model power shot 350 RTC Chiangmai 1 1998/12/15
97A1-B01.3-K1 18971Digital Camera for Network AnalysisCanon Model power shot 350 RTC Khonken 1 1998/12/15
97A1-B02-81 1997|Portable Ultrasonic Flowmeter with computer "PEEK” Model: DCT7088, "Dgital” RTC Songkhla 1 1898/12/15
97A1-B03-81 1997|High pressure pumps Bosch Model AHR 120 "Bosch” Model:AHR120 RTC Songkhla 1 1998/12/15
97A1-B04-51 1987| Chlorinator "Wallage & Tigrman” Sonix100 “Wallage&Tiernan” Sanix 100 RTC Songkhla 1 1888/12/15
97A1-B05-81 1997 {Water Samplers “Hydro—Bios™ 436131, 436132 "Hydro~bios”436131,436132 RTC Songkhla 1 1998/12/15
97A1-G02~-81 1897|Pickup Truck for On The Job Training and Water Distribution Surveying and “lsuzu” Model:4JB-Turbo RTC Songkhla 1 1998/6/23
97A1-D01.1-81 1997 Powar amplifier (Power mixer) for broadcasting Sounding System ; Connection “NPE” PA-250 RTC Songkhla i 1998/12/15
97A1-D01.2-81 1897{Component sounding for broadeasting Sounding System ;Sony Model MHC~EX50 |"Sony” MHG-EX50 RTC Songkhla { 1988/12/15
97A1-D01.3-81 to §6 1397|Horm speaker for broadeasting Sounding System ; Connection amoung 4 RTC 3 SK|"NPE™ SUH-25 RTC Songkhla 6 1998/12/15
97A1-D01.4-5S1 1997|Dynamic microphone for broadcasting Sounding System ; Connection amoung 4 |"SHURE™ BG-1.1 RTGC Songkhla 1 1998/12/15
97A1-D01.5-81 1997 |Microphone stand for broadcasting Sounding System ; Connection amoung 4 RTC | "Mational” WN-425F RTC Songkhia 1 1958/12/15
97A1-D01.6-51 to 82 1997|Column spaakers with hanger for broadoasting Sounding System ; Connection "TOA™ TZ-301 (30W) RTC Songkhla 2 1998/12/15
97A1~-D01.7-51 to 82 1887\ 8peaker stand for broadeasting Sounding System ; Akina TVH 1829NConnection |Local RTC Songkhla 2 1998/12/15
87A1-D01.8-31 to 52 1997|TV hanger for broadcasting Sounding Systom ; Connection amoung 4 RTC 3 8K {"Akina” TVH~1825N RTC Songkhla 2 1988/12/15
97A1-G02.1-51 1887 |Photocopier and (D. Office Automation Equipment.) "Fuji Xerox” Vivace 330 RTC Songkhla 1 1998/12/15
97A1-G02.2-81 1997|Binding machine "Rexel!” Modsl Elsctronic CB-450 "Rexel” Model Elsctronic CB-450 RTC Songkhla 1 1998/12/15
97A1-D04-81 to S8 1897|Library lockers (0. Office Automation Equipment.)Lucky model LCG-12110 Lucky model LGG-12110 RTC Songkhla 8 1998/12/15
97A1-E01-51 1997 Muitimedia Notebook Computer IBM Modal 380Dwith Options for AV Contrel 1BM Madel 380D RTC Songkhla 1 1958/12/15
1997|Sounding Equipment for AV Control Room. ( Monitoring TV Set, S-VHS and VHS

97A1-E02.1-81 1997|Component sounding " Sony "MHC-EX 50 “Sony” MHG-EX50 RTC Songkhla 1 1898/12/15
97A1-E02.2-S1 1997|Video Player/recorder “Sony” SLV-K865PS “Sony” SLVY-K865PS RTC Songkhla 1 1998/12/15
97A1-E02.3~-51 1897|Video/Audio Distributor "Maspre” VSP4 “Maspro” VSP4 RTC Songkhla 1 1998/12/15
97A1-E02.4~S1 1997|Equlizer power source “TEAC”™ EQA-220 “Teas” EQA-220 RTC Songkhla [ 1 1998/12/15

—
Qr’k\.] )




ﬁ_,

- RO -

ANNEX 5 Equipment
ltem No for Each JFY Name of item: "Brand1: Training Center: Amount Date delivery (at
Center: of Unit: each center):
97A1~-E02.5.0-81 1997|Potable Sound Systern “National” WX-220CN “Mational ” WX~220CN RTC Songkhla 1 1998/12/15
97A1-E02.5.01-81 1997|Diversity Tuner “National” WX-D220N/A, WX-D220N/B National WX~D220N/A, WX~ RTC Songkhla 1 1998/12/15
97A1-E02.5.1~-S1 1897|Hand held type cordless microphone “National” WX~2200N/A “National "WX-2200N/A |RTC Songkhla 1 1998/12/15
97A1-E02.52-S1 1997|Lavaliere type cordless microphone “National” WX-2100N/B “National"WX2100N/B RTC Songkhla 1 1998,/12/15
97A1-E02.5.3-81 1997|Diversity Tuner unit for “national” Model WXD220NTAWX-D220N/B RTC Songkhla 1 1998,/12/15
97A1-£02.6-81 1997|Boom Stand Microphne “National” WN-620E “National” WN-620E RTC Songkhla 1 1998/12/15
97A1~E02.7-S1 1997|Dynamic Stereo Headphone "Sony "MDR-CD270 "Sony” MDR-CD270 RTC Songkhla 1 1998/12/15
97A1-E£02.8-51 1997{Magaphone "SR” TRM-661 "SR” TRM-661 RTC Songkhla 1 1998/12/15
1997 Sounding Equipment for AV Lecture Ream. ( TV sets with Hangers, Speaker RTC Songkhla
97A1~E03.1-81 1997|Color TV-29 "Sony” KV-J29MN2 "Sony” KV-J29MN2 RTG Songkhla 1 1998/12/15
97A1~E03.2-S1t054 1997{Colurrin Speaker with Hanger "Toa™ TZ-205 "Toa” TZ-205 RTC Songkhla 4 1998/12/15
97A1-£03.3-51 1997|RGB Interface “Extron” RGB-109 "Extron” RGB-109 RTC Songkhla 1 1998/12/15
97A1-E03.4-81 1857 {Microphons for mesting room "~ Phillips” LBB3351,/04 "Phillips” LBB3351/04 RTC Songkhia 1 1998/12/15
97A1-E035-8110810 1997|Delegate7s Unit “Pillips” LBB3350,/04 “Phillips” LBB3350/04 RTC Songkhla 0 1998/12/15
97A1-E£03.6-81 1597|Basic Power Supply Unit "Phillips”™ L.B3300,/00 "Phillips "LB3300/00 RTC Songkhla 1 1998/12/15
19971 Sounding Equipmant for Lecture Room No. 2. { TV set with Hangsr, Speaker and RTC Songkhla
97A1-E04.1-81 1597 |Power Mixsr Amplifier "Tos” A-512RG "TOA"A~512RC RTC Songkhla 1 1998/12/15
9TA1-E04.2-Stto 82 1997]Colum Speaker with hanger “Toa~ TZ-301 "TOA” TZ-301 RTC Songkhla 2 1998/12/15
97A1-E04.3-51t082 1997 Dynamic Microphone " Shure” BG~1.1 "Shure” BG-1.1 RTC Songkhla 2 1998/12/15
$7A1-E04.4-51 1997 Micriphone Stand floor type “National” WN=-425E “National” WN-425E RTG Songkhla 1 1958/12/15
97A1-ED4.5-81to 82 18497 Microphone stand tabletop type "National "Wi~275E “National” WN-275E RTG Songkhla 2 1998/12/15
97A1-E04.6-81 1997 Calor Television 25 "Sony” KV-J25MN2 "Sony” KV~J25MN2 RTC Songkhla 1 1998/12/15
1997{Sounding Equipmant for Lecture Room No. 3. { Speaker and Hangers, Table —top RTC Songkhla 1
97AT-E05.1~81 1597 |Power Mixar Amplifier “Toa”™ A~512RC "Toa” A-§12RC RTC Songkhla 1 1998/12/15
97A1~E05,2~51to §2 1997{Colum Speaker with hanger “Tea™ TZ-301 "Toa"TZ-3014 RTG Songkhla 2 1998/12/15
97A1-E05.3-51 1997|Cagsettes Deck “Technic”™ RE~AZT “Technic” RS~AZ7 RTG Songkhla 1 1998/12/15
97 A1~-E05.4-51 1997 |Dynamic Micraphone ~Shure” BG-1.1 "Shure” BG-1.1 RTC Songkhla 1 1998/12/15
97A1-E05.5-81 to 52 1887 [Microphone stand tabletop type " National "WN-275E “National” WN-275E RTC Songkhla 2 1998/12/15
97A1-E06.1-81 1897 Power Station: Power Mixer ~SoundCraft” RW-51982 "Soundoraft”RW-5192 RTC Songkhla 1 1998/12/15
97A1-E06.2-51 to S2 1997 |Power Station: Speaker compact "Compact” 404 “Compact” 404 RTC Songkhla 2 1998/12/15
97A1-FO1.1-81 1997|Camera "Nikon” F30 “Nikon"F20 RTC Songkhla 1 1988/12/15
97A1-F01.2-81 1897 Speedlight "Nikon” SB~26 “Nikon” SB~26 RTC Songkhla 1 1998/12/15
97AI-FO1.3-81 1997{Zoom lenses “Nikor” AF35-135mm “Nikor” AF35~135mm RTC Songkhla 1 1958/12/15
97A1-FO1.4-51 1897 [Nomal lenses “Nikor™ AF50mm F1.8 “Nikor™ AF 50mm F1.8 RTC Songkhla 1 1998/12/15
97AY-FO1.5~51 1997 Teleconventers ~Mikon™ TC-201 "Nikon”TC-201 RTC Songkhla 1 1958/12/15
97A1-F01.6-581 1997(Vertical grip “Nikon  MB-10 "Nikon” MB-10 RTC Songhkhila 1 1988/12/15
97A1-F01.7-81 1897|Wide angle lenses “Nikor” AF24mm, F2.8 "Nikor” AF24mm.F2.8 RTC Songkhla 1 1998/12/15
97A41-F01.8-51 1997|Slids Projaction lenses “Kodak”™ Extrapro—5000 "Kodak” Extrapro~5000 RTC Songkhla 1 1998/12/15
97A1-F02.1-81 to 82 1997/V.D.0 Camera acosssories :Battery packs “Panasonic” VW-VBF 2E "Panasonic” VW-VBF 2E RTC Songkhla 2 1998/12/15
97A1~F02.2-81 1897[V.D.0 Camera accessoriss :Camera tripods ~Slik” 350N “Shk” 35N RTC Songkhia 1 1993/12@
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97A1-F02.3-81 1997|V.D.0 Camera accessories ;:Video Tripods and dofl”Slik™ 506 QF6050 "Slik"506QF 6050 RTC Songkhla 1 1998/12/15
97A1-F02.4-S1to S2 1997|V.D.0 Camera accessories ; Light stand "Manfrotte” 141RC “Manfrotto” 141RC RTC Songkhla 2 1998/12/15
97A1-F02.5-S1toS2 1997|V.D.0 Camera accessories :Video lighting “Unomat” LX500GS “Unomat”LX500GS RTGC Songkhla 2 1998/12/15
97A1-G01-S1 1997|Video Imager “Panasonic” WE-MV180 “Panasonic” WE-MV180 RTGC Songkhla 1 1998/12/15
97A1-G01~-C1 1997|Video Imager "Panasonic” WE-MV180 “Panasonic”WE-MV180 RTG Chiangmai 1 1998/12/15
97A1-GO1-K1 1997|Video Imager "Panasonic” WE-MV180 “Panasonic” WE-MV180 RTC Khonken 1 1998/12/15
97 AT -H-K1 1897|Equipment for Improvement of Water Treatment Plant “Ebara” (For more details, see the  |RTC Khon Kaen 1 1998/7/30

attached paper.)
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98 A-01-B1 1998|Gas chromatograph mass spectrometer Perkin—Elmer.Auto system XL. GC CTC 1 1999/3/31
98 A~02-B1 1998 |Tele—metering system CTC 1 1998/11/20
98A-03-51,52 1998|Pressura Recorder Rotatherm RPO105D2A1D |RTC 3 2 1999,/2/22
38 A-05-B1 1998 |Fluorescence Microscope with Differential Interference Fuji,Puressure transmitter CTC 1 1998/11/30
98A-06-C1 K1 1998| A0 Digitizer Kubota RTC 1,2 2 1999/2/22
98 A~07-C1.K1 1998 |Application Softwares for Network Analysis Kubota RTC1.,2 2 1999/2/22
98 A-08-S1 1998 |Drafting machine with Accessories Mutoh,GSJ-1200 RTC 3 Songkhla 1 1938/12/16
98A-09-81 1998|Classroom equipment, and funishing RTC 3 Songkhla 1 1998/12/18

Seh
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ANNEX 6 NWTTI Budget

Thai fiscal year [95 (94/10 - 95/9) {96 (95/10-96/9) |97 (96/10-97/9) (98 (97/10-98/9)  [99(98/10-99/9) Total

MWA 1,579,665.00 2,169,847.00 2,280,593.00 1,796,657.00)  1,230,000.00; 9,056,762.00
PWA 832,560.00 2,322,802.00 1,694,241.00 1,760,293.00|  1,998,720.00] §,608,616.00
Total 2,412,225.00 4,492,649,00 3,974,834.00 3,556,950.00]  3,228,720.00] 17,665,378.00

§g\f'f
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; ANNEX 7 Counterparts

Director of NWTTI Director of TC No. Counterpart Course(T/R) | Note 1 Expert in Charge Note 2
Ms. Wantana Manomaiwiboon 1{Mr. Thamrong Buranatrakul(MWA) WRM(T) Mr. Hiroshi Sasayama
(Director of NWTTI, MWA) 2|Mr. Tawachai Lijutipum(MWA) IRTWPP(T) Mr. Naomasa Oda
3|Mr. Viroom Sirinopakul{(MWA) WD(T) Mr. Nozomi Tasaka
Dr. Kanlaya Reuksuppasompon 4|Mr. Pairatn Chantubtin(MWA) WD(T) Mr. Nozomi Tasaka
(Deputy Director of NWTTI, PWA) 5|Mr. Thamanoon Chulkee(MWA) NRWLM(T) Mr. Yasuhiro Sakai
6{Mr. Wuthiphong Powichit{MWA) NRWLM(T) Mr. Yasuhiro Sakai
7{Ms. Supatra Buasri(MWA) PR&CS(T) Mr. Shiro Takegami
8{Ms. Suphanitch Wongpat{(MWA) OLS(T) Mr. Shiro Takegami
Mr. Nopado! Hengsuwani{|  9|Ms. Nisapas Buddhapol(MWA) WRD(R) Ms. Naoko Nigorikawa
(CTC Bangkok, MWA) 10|Ms. Siwilai Kijpitak(MWA) APWPP(R) Mr. Yukio Taguchi
: 11|{Mr. Somboon Sunanthapongsak(MWA) |APWSO(R) Mr. Nozomi Tasaka
12|Mr. Thavachai Khuptanon{MWA) SLC(R) Mr. Hiroyuki Hayakawa
13[Mr. Thavorn Nimvatanagul(MWA) IS(R) Mr. Shiro Takegami
14|Mr. Chuchart Lachasiripanya(MWA) DSM Mr. Tohru Mivagaki
15{Mr. Phoothorn Phromlatthi(PWA) WRM(T) Mr. Hiroshi Sasayama
16iMs. Chongdee Eaosakul{(PWA) IRTWPP(T) Mr. Naomasa Oda
17|Mr. Bundith Pratoomrong(PWA) WD(T) Mr. Nozomi Tasaka
18|Mr. Nakorn Reengnirum(PWA) NRWLM(T) Mr. Yasuhiro Sakai
19{Ms. Panjana Kumnoonssate(PWA) PR&CS(T) Mr. Shiro Takegami
20|Mr. Pongpipat Suriyawong(PWA) DSM Mr. Tohru Miyagaki
Mr. Pichaya Chuchuen 21|Mr. Pichaya Chuchuen(PWA) APWPP(R) Mr. Haruo Takahashi
(RTC Chiang—Mai, PWA)| 22{Mr. Kamthorn Suwannariti(PWA) IRTWPP(T) Mr. Naomasa Oda
23{Ms. Terasub Prathomrungsiyunkul(PWAXWRD/APWPP Mr, Haruo Takahashi
24{Mr. Peera Duangkeaw(PWA) 15(R) Mr. Shiro Takegami
Mr. Ampai Muadtong 25{Mr. Ampai Muadtong(PWA) SLCR) Mr. Hiroyuki Hayakawa
(RTC Khon—Kaen, PWA)| 26{Ms. Vasana Watana—kul(PWA) IRTWPP(T) Mr. Naomasa Oda
27|Mr. Mongkhorn Sornvisate(PWA) NRWLM(T) Mr. Yasuhiro Sakai
28Mr. Panyawut Sitalaphruk(PWA) NRWLM(T) Mr. Yasuhiro Sakai
29{Mr. Jaruk (PWA) APWPP(R) Mr. Nozomi Tasaka
Mr. Wichit Kanghae 30{Mr. Wichit Kanghae(PWA) WRM(T) Mr. Hiroshi Sasayama
(RTC Songkhla, PWA) 31|Mr. Dumrong Poolkaew(PWA) APWSO(R) Mr. Masahiko Nakao
32|Mr. Suraporn Punjatep(PWA) IRTWPP(T) Mr. Naomasa Oda
33{Mr. Anan Hayeelateh(PWA) PR&CS(T) Mr. Shiro Takegami
34|Mr. Prasert Mudasa(PWA) NRWLM(T) Mr. Yasuhiro Sakai
Legend; T: Training, R: Research, WRM: Water Resources Management, IRTWPP: Improvement & Rehabilitation of Water Purification Processes
WD: Water Distribution, NRWLM: Non—revenue Water—loss Management, PR&CS: PR & Customer Services, OLS: On~line Services
WRD: Water Resources Development, APWPP: Appropriate Water Purification Processes, APWSO: Appropriate Water Supply Operation
SLC: Sophisticated LLeakage Control, 1S: Improvement of Services, DSM: Demand Side Management
o



‘gr ANNEX 8  The Plan of Operation for the Whole Period
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Project Purpose:

To strengthen the capability of the NWTTI in the areas of training and education, research and development and information exchange

Output Activities Target| 1994 1995 1996 | 1997 1998 1999 | Responsible Input
Person
14710({14710)14710114710({14710§14710
Term of Cooperation el el g il bt bassted
Personnel of NWTTI are capable of conducting|1. Training Courses c/p Chief Long and
training courses on more advanced waterworks| A, Water Resources Management Advisor, short term
technology and on the technology appropriate » Development of Water Quantity Sub-courses B B Su B C Experts, Experts,
for dealing with the characteristics of the » Management of Water Quality Sub-courses B Su B K B Director of  |C/Ps,
southern part of Thailand, by introducing the| B.Improvement and Rehabilitation Technique of| NWTTI, Staff of
results of research and development to the Water Purification Process C/Ps NWTTI,
training curriculum e Water Purification and Advanced Water B B B| SuB B B Technical
Treatment Sub-courses Equipment
» Water Quality Sub-courses BK |[SuB C B |B
C.Water Distribution
o Water Supply Operation Planning Sub-courses B B Su B B
» Basic Water Supply Operation Sub-courses K B C B S B
D.Non-revenue Water-loss Management
* Analysis of Water-loss and Preventive Measures CB K|B S B |B
Sub-courses
» Leakage Control Work Sub-courses B Su |ICB K B S
E.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
Personnel of NWTTI are capable of carrying out{2. Research and Development cp
research and development, and of introducing| A.Water Resources Management B el B e E e B
the results to training courses to upgrade the| B.Appropriate Water Purification Process B el Ly e e e
quality of the training in NWTTI C.Appropriate Water Supply Operation Bl D EEr ey Y PR E
D.Sophisticated Leakage Control B L ey e
E.On-line Services Application R L) -
Personne! of NWTTI are capable of exchanging|3. Information Exchange cp
waterworks information with foreign and] A.Seminar B S |(Open) B
domestic ~ waterworks institutes, and of] B.Briefing Session BB B B B B B
introducing the results to training courses to] C.Information Exchange * *
upgrade the quality of the training in NWTTI (WSES |B B
TC)
Note: B: CTC Bangkok, C: RTC Chiang Mai, K: RTC Khon-Kaen, S: RTC Songkhla, Su: Substitute for RTC Songkhla
WSESTC: Water Supply and Environmental Sanitation Training Center
< ’
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%;INEX 8 Revised Plan of Operation for the Whole Period

- 011 -

Project Purpose:

To strengthen the capability of the NWTT! in the areas of training and education, research and development and information exchange

Output Activities Target | 1994 1995 1996 | 1997 1998 1999 | Responsible Input
Person
14710{14710[14710{14710(14710(14710
. Term of Cooperation [N RS NS, NS NS P—
Personnel of NWTTI are capable of conducting{ 1. Training Courses cP Chief Long and
training courses on more advanced waterworks| A.Water Resources Management Advisor, short term
technology and on the technology appropriate » Development of Water Quantity Sub-courses B B Su BC Experts, Experts,
for dealing with the characteristics of the e 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, Staff of
results of research and development to the Water Purification Process C/Ps NWTTI,
training curriculum o Water DPurification and Advanced Water B B S BIB Technical
Treatment Sub-courses Equipment
e Water Quality Sub-courses BK SuBIC B
C.Water Distribution
« Water Supply Operation Planning Sub-courses B B Su B |B
« Basic Water 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 Leakage Control Work Sub-courses B Su IC B [K B |8
E.Improvement of Services
« PR and Customer Services Sub-courscs B [Su BCKS |[C K B
» On-line Services Sub-courses B B B B
* Training Method B
Personnel of NWTTI are capable of carrying out|2. Research and Development cre
research and development, and of introducing{ A.Water Resources Management P el Lo SSERY BESRTSYREE P
the results to training courses to upgrade the| B.Appropriate Water Purification Process B D B e B
quality of the training in NWTTI C.Appropriate Water Supply Operation UG UV RV RS S—— —-—
' D.Sophisticated Leakage Control R P
E.On-line Services Application PR PV, PSR F— F——— —
Personnel of NWTTT are capable of exchanging|3. Information Exchunge cw
waterworks  information  with foreign  and] A.Seminar B C S B
domestic walerworks  institutes, and of] B.Briefing Session SRR USRS RSSO [ ———
introducing the results to training courses to| C.Information Exchange * B
upgrade the quality of the training in NWTTI (WSES
TC)

Note:

WSESTC: Water Supply and Environmental Sunitation Training Center in Indonesia

B3: CTC Bangkok, C: RTC Chiang Mai, K: RTC Khon-Kuen, §: RTC Songkhla, Su: Substitute for RTC Songkhla

Sah




?XNNEX 8 Result of Operation for the Whole Period

Project Purpose: To strengthen the capability of the NWTTI in the areas of training and education, research and development and information exchange
Output Activities Target | 1994 1995 1996 § 1997 1998 | 1999 | Responsible Input
Person
14710i14710{14710{14710{14710{14710
Term of Cooperation Rl il Ml e S
Personnel of NWTTI are capable of conducting|1. Training Courses crP Chief Long and
training courses on more advanced waterworks| A.Water Resources Management Advisor, short term
technology and on the technology appropriate * Development of Water Quantity Sub-courses B B Su B C Experts, Experts,
for dealing with the characteristics of the s Management of Water Quality Sub-courses B Su B K B Director of  |{C/Ps,
southern part of Thailand, by introducing the| B.Improvement and Rehabilitation Technique of] ‘ NWTTI, Staff of
results of research and development to the) Water Purification Process C/Ps NWTTI,
training curriculum = Water Purification and Advanced Water B B Su B| B Technical
Treatment Sub-courses Equipment
s Water Quality Sub-courses BK Su BiC B
C.Water Distribution
e Water Supply Operation Planning Sub-courses B B Su|l B B
» Basic Water Supply Operation Sub-courses K C B BSuB
D.Nen-revenue Water-loss Management
: » Analysis of Water-loss and Preventive Measures CB K| B SuB B
E Sub-courses
| » Leakage Control Work Sub-courses B Su {C B K Bl S
E.Improvement of Services
¢ PR and Customer Services Sub-courses B {Su BCKSuiC K | B
¢ On-line Services Sub-courses B B B B
* Training Method B
Personnel of NWTTI are capable of carrying out|2. Research and Development ’ C/p

research and development, and of introducing{ A.Water Resources Management e ———
the results to training courses to upgrade the] B.Appropriate Water Purification Process ] ) NSRS (RN NS -
quality of the training in NWTTI C.Appropriate Water Supply Operation B Ly SN (RS (RS E—
D.Sophisticated Leakage Control U ES STE—— PO —
E.On-line Services Application R [ WS [N PRSI

Personnel of NWTTI are capable of exchanging|3. Information Exchange Cc/P

waterworks information with foreign and| A.Seminar B S B
domestic  waterworks institutes, and of] B.Briefing Session

introducing the results to training courses to| C.Information Exchange * B - B
upgrade the quality of the training in NWTTI (WSES

TC)

Note: - B:CTC Bangkok, C: RTC Chiang Mai, K: RTC Khon-Kaen, S: RTC Songkhla, Su: Substitute for RTC Songkhla
WSESTC: Water Supply and Environmental Sanitation Training Center

< -
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ANNEX 9 Details of Training & Education Program (Number of Trainecs)

Course NamalSub—course Name |{Be— | JFY1995 JFY1996 JFY1997 JFY1998 JFY1599 Total Total by Revised R/D
longing|BK ICMIKKISKIS T. [BK [CMIKKISKIS.T.IBK (CMiKKISKIST.|BK ICMIKKiSKIST. BKICMIKKISKIS.T.IBK [CM IKK iSK {G.T. [BK ICMiKK iSK |GT.
Water Development of MWA 7 71 8 8 8] 13; 6 19 28 6 0: 6] 40f 271 6] 0; 6 39
Resources | Water Resources  {PWA 8 8] 1 7 9 8l g i5 . 21 8 0i 8] 391 181 g 0! 9f 36{(5)
Management Sum 15 15| 15 15 i5f 151 19i 15 24 491 15 Of 15] 79} 45i 15t ©0; 156! 75
: Training Period (days 11 11 13 13 10} 10f 10{ 10 20 Al 10 0f 10] 64 45! 151 0; 151 75
Management of MWA 7 7 6] & 10 ol 1 8 20 201 0O 8 5] 43| 271 0: 6; 8] 39
Water Quallity PWA 8 8 B 81 € [3 10 16 20f ol 101 8| 38| 181 0i 9; 9] 38[(5)
Sumn 15 5 14] 14] 1€ 18 18 38 491 Of 181 14{ 81] 45! 0f 15! 15 75
Training Periad (days 13 3 101 10} 9 gt 10 2] 20 321 ©0i 10t 10 52 451 O 15! 15| 75
Improvement |Water Purification & [MWA_{ 12 121 10 10 0] 10 6] 161 9 ol 411 O gi 6] 471 241 Of 0Oi 4] 28
and Advanced Water PWA 8 8l 8 6 0] 1 Al 16] 8 gl 301 O 0f ol 39 161 0; DI & 22i(5)
Rehebilitatio Treatment Sum 20 20] 18 18 ol 17 15| 32{18 18 11 © Qi 15{ 88| 40; 0 0: 10] 58
of Training Period (days 14 14 10 10 0] 8 81 16! 8 8] 40 O 0i 8] 48] 60 Oi Of 15] 75
Watar Water Quallity MWA [ 4 16| 51 4 gl 15! 7 7 181 4 4i 6l 321 181 41 4 4] 30
Purification PWA 8 15) 4110 7121 2 2 12} 10 ol 71 38| 121 8! Bi 8] 30j(6)
Processes Sum 12 1 251 9114 131 361 9 9 30i 141 13 13] 70 30 10{ 10; 10{ ©0
Training Period (days 9 5 4] 8 8 ot 261 8 8 26f 8 5{ 9| 48} 15i 10} 10: 10| 45
Water Water Supply MWA | 12 121 11 1 81 6] 2% 25 481 0 0i 6] 541 38f 0i Oi B8] 42
Distribution | Operation PWA 8 8 § 5 101 10 13 13 241 0O Qi 10] 34} 24] 0! O 8| 33|(5)
Planning Sum 18 18] 18 18 16! 18] 38 38 12{ © 0f 16 88} 60 O O: 15[ 75
Training Period {days 14 i4] 13 i3 10 10f 19 19 461 © 0i 10| 56| 601 0i 0i 15 75
Basic MWA [ 8 8 6] 18 18] 13 61 19 31 6 81 6l 490 271 @81 6: 8| 45
Water Supply PWA 8 8 12 i2{ 9 9f 1 9] 18 18] 12 g{ ol 45{ 181 9: 9! 9i 45/(6)
Operation Sum 14 14 18 18] 27 23 20 15{ 35 471 18t 14! 15 94] 45| 15i 15; 15| 90
Training Period (days 10 10 ) gl 19 19y 9 8] 17 281 9 10i 8f 551 30i 10i 10; 10! 60
Non-revenue |Analysis of MWA 8 8] 12 8 201 12 201 13 13112 12] 491 8 81 81 73] 48! 8 8 8 72
Water—loss | Water~loss & PWA 11 L7 12 191 7 19y 8§ 6] € g} 281 111 12i 121 81} 321 121 12! 12] 68|(N
Management| Preventive Measure{Sum 19 19{ 19 20 39 19 201 391 19 151 18 181 75; 18§ 20: 201 134! 80i 20i 20! 20| 140
Training Period {days 10 101 14 ) 231 10 FRE I 8l g 8 411 10 gi 9] 691 60 151 15! 15! 105
Leakage Contrcl WorlMWA | 10 10 8 8] 16] 12 8 20} 12 8] 20 34 8 g8: 168} 68 361 8i 8 24| 176
PWA | .7 7 15 121 271 8 1 191 8 12] 20 231 15f 111 241 73] 241 125 121 181 841(7)
Sum 17 7 23 201 43| 20 19 391 20 20| 40 571 23 gi 401 1391 60 20i 20; 40] 140
Training Pariod {days 10 1] 10 9] 15! 10 ) 19] 9 81 17 28; 10 9] 17} 65| 30{ 103 10{ 20{ 70
improvement |PR & Customter MWA 5 a4 23} 12f 7 19 8l 8! Bl 24 18 8 23 421 18] 181 181 89 38/ 181 16] 16 84
of Services PWA 0 121 221 8i12 20 121131121 371 8 13 21 261 247 26: 241 100) 24f 241 24! 24| 98|(9)
Services Sum | 25 201 45| 20: 19 38 20: 211 20] 81] 23 21 44 881 391 471 40| 189{ 60: 40i 40i 40! 180
Training Period (days 5 5{ 10{ 101 5 15 5i 5i 51 15] 4 5 9 194 10! 101 10] 49! 15: 10i 101 10{ 45
On-line Services MWA 18 18§ 12 12| 14 14113 131 871 0 0;: 0] b57i:48f Of ©Of 0 48
PWA 12 12| 8 6] 8 8l 1 7133 O 0f 0; 331 321 0F Ol O 32/4)
Sum 30 301 18 18] 22 22120 20{ 80| 0O 0f Ol 90} 80! O! 0i 0] 80
Training Period {days 5 51 5 5l 5 5] 5 51 200 O 0i O] 20| 20f Of 0i Of 20
Tatal MWA | 831 81 6 8] 85] 77i 21112 14]124] 89: 121 18134[131{ 134 6:16:20]176134] Of 0] 0] 341377 471 50: 76| 550[1327] 48! 48i 80| 503
PWA | 47! 111 ai12] 78| 511 39i21120{131] 40] 221 2416011361 711 9123130]133|22] ©i 0 O] 221231] g1t 78i112{ 500[218! 72; 721100] 4621(59)
Sum 11101 18] 141 20] 183{ 1281 60 23i 34[255] 109: 34: 40! 84]267( 205 151 39} 501309} 58! 0! 0/ O] 56/608]128; 126i188| 10501{545:120:120;180] 965
[Training Period (days; 871 10| 10! 5] 92] 741 241 14i 1911311 621 13114} 431132] 901 10i15: 241139/ 221 0 0] Of 22{315] 57¢ 53;i 91| 516{380] 70i 70i125( 645

Note: 1)The number of Improvement & Rehabilitation of Water Purification Processes and PR & Customer Services Sub—coursss has been revised in the middle of the term.
2) The number in parenthesas on the right side shows the number of sub~courses by revised R/D.



ANNEX 9

FRAMEWORK OF THE TRAINING COURSES TO BE CO-OPERATED BY JAPANESE

EXPERTS
Tramming Courses Level of maines| Duration [Number| Total | Total Contents of Training
of of |numbermumber
Sub- |trainess] of of
courses | per | sub- praineeg
course | course
IWater Resources Manasement
- Development of  Water Enginesr and 3 weeks | 13 4 60 1) Outline of the development of raw water]
Quantity Sub-course Senior- quantity
technician 2) Water circulation and hvdrology
3) Hydraulics of groundwater
4) Methodology of reszarch and analysis
- Management of Water' Engieer and) 3 wesks | 15 5 90 1) Outline of the management of mw water]
Qualicy Sub-coursz Scientist quality
2) Analyzing pollutant loading
3) . Monitoring raw W3tz Iesoces
4) Methodology of reszarch and analysis
3) Environmental assessmeat
Improvement and
Rehabilitation Technique of
(Water Purification Processes
- Water Punficaton  and* Engmesr ancﬁ Sweeks| 10 7 70 A, Water punification
Advanced Water Treatmen] Senior- 1) - Coagulation and focculatioa
Sub-course technician 2) Sedimentation
3) Filtration
4) Disinfection
3y Other water treatment
6) Waste water and sludge treaument
8. Advanced water rezonent
1) Midway-chlodnation
2) Aeration
3) Iron and mangaczse removal
4) Activated carbon treatment
3) Ozonizatian
6) Biological treatment and  biofimy
reactor
7)dembrane process
- Water Quality Sub-course |+ Scientist Iwezks | 10 7 70 I} Analysis of water quality
2) Management of wazer qualinv
(Water Distribution
* Water Supply Operatior - Planner 3 weeks 13 3 75 1) Esamation of water demand
Planning Sub<course {Enginzer) 2) Compoasition of distribution pipe-line
3) Water supply conaol
4) Water pressure ceaaol
- Basic Water  Supplyi- Operator and} 2 weeks {3 & 90 1} Basis of water distibution syvsiem
Operation Sub—course Maintznance 2} Network analvsis
personnel 3) Technique of water supply operation
(Skill 1) Management of water supply operacon
workar) and water pressurz
3) Estimation of water demand
)} Appropriate manazement and conwol
7y Daiiv water supply operation planninz |
Non-reveoue “Vater-loss |
Management i :
* Analysis of Waizr-loss and- Enginesr andj 5 weeks | 20 Y 1) Analysis of non-revenue water loss
Preventive Messures Sub4  Technician :
. course '
* Leakagz Control Work Sub-‘;' Technician | 2 wesks | 20 7 i 140 i) Preventive measuses lor leakage cona
courss i and Engnesr I
- 113 - ’



|morovement of Senvices

- PR and Customer Services: Supervisor o | wezk 20 6 120 . 1) Comprehension of the customers’ neads
Sub-coursc the 2) PR acuviues
equivalent 3) Management and utilization of customers
mnformation

4} Better services at the window

5) Countermeasures against grievances and
accidents

6) Field trip

7 Facilities observation.

- On-line Services Sub-course* Supervisor orf 1 wesk 20 3 100 1) The most sophisticated data processing
the systems in developed countries and the]
equivalent historical trend ranging from manual

methods to the most modern anes
2) Analysis of methods of work and
application of the methods to present datal
processing systems
3) The strong poines and bottlenecks whend
introducing personal computzrs in the
working places, and solving the problems
4) Investigation of the actual working places
where the most sophisticated. oon-ling
computer systems have already  been)
mtroduced and analysis and examination
of the problems to be solved when
iniroducing the systems to MWA of
PWA.
Basic knowledge of computers as a whole
both centralized big. computer machines]
and personal computers
&) Computer aided information svsiem

10
—
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ANNEX10. Summary of Participants’ Evaluation of Usefulness of Training Courses

- Numerical averages of 5,

3 or Z2grades evaluation points of one specific item related to usufulness in questionnaire (the bigger the figures, the better.)

Note: B:CTC Bangkok, C: RTC Chiang Mai, K:RTC Khon-Kaen, S:RTC Songkhla, Su:Substitute for RTC Songkhla
Calendar Year
Courses and Sub-courses 1995 1996 1997 1998 1999 Average
A. Water resources Management
1) Development of Water Quantity B(1.9/2) B(2/2) Su(2/2) B(1.9/2) C{2/2) 2/2
2) Management of Water Quality B(2/2) Su(N/A) B{(2/2) K(2/2) B(2/2) 2/2
B. Improvement and Rehabilitation Technique of Water
Purification Process
1) Water Purification and Advanced Water Treatment { B(3,6/5) B(3.8/8) Su(3.9/5) B(3.3/5) Su(4/5) B(3.8/5) B(N/A) 3.8/5
2) Water Quality B(3.5/5) K{(3.8/5) C(3.9/5) B(3.9/5) 3.7/5
C. Water Distribution
1) Water Supply Operation Planning B(N/A) B(3.8/5) Su(N/A) B{4.2/5) B(N/A) 4/5
2) Basic Water Supply Operation K{3.7/5) C{N/A) B(4.4/5) B(4.3/56)Su(N/A)B(3.7/5 4/5
)
D. Non-revenue ¥ater—loss Management
1) Analysis of Water-loss and Preventive Measures C(1.9/2)B(2. I/KN/A) B(3.9/8) Su(3.9/5) B(4/5) B(4. 1/5) 4/5 (*1)
) Leakage Control Work B(*2.) Su (N/A) CN/A)B(4.3/5) K(4.3/5) B(3.9/5) S(4.1/5) 4.2/6(*1)
E. Improvement of Services
1) PR and Customer Services Sub-courses B{4.2/5) Su(4.6/8) B{4. 1/5)C(N/AYK (4. 4/6)Su (4. 7/5) C(N/A)K (4. 1/5) B{4.2/5) 4.3/5
2) On-line Services Sub-courses B(3.7/5) B(4. 1/5) B{4.4/5)B(N/A) | 4.1/5
Average (¥1) 3.8/5 3.9/6 4.1/5 4/5 4.2/5

*1.

Only of 5 grade evaluation results

%2, Qualitative evaluation

éi(".\ t—"




MEZEERET N T IERMEADEAERRT LD

AFETIL. NWITI QR L 7= FHEIC BT BPHEERETOMM 2 MR T 572010, AR
Ik g R— U OREEEAWET A — N EEREL T, BREORMERIL. THEE 2 RE
L7 MWA - PVA OBBTH D, WHEO 1 SEELD A : 7. PIA6) EENEHFEShi.
DEEOEERIIE. UFOEBDTHD, BICEBECEHTIEZCOWTIE. NWITI THH
EREEHO L, SBODYF 2T LADEEBITRILTTWEEERZN,

I. MWA
1. EIEERE - AR, Taksin S2pf. W/KHIBR 02 o7 NERE. REER/KEKEELSHE,
KEEBWEE (—HIIHELOFHARHZDONZTENTNS)

2. BHEOHBAOFMAMEICBET 250 (3B : Tido LB, FHEEFMI N TS,
HEL, ZEORMAHD I EEZRELTND,

[IEEITINL D ) : 3IERE
(B DEERI- ] T 4 EE
THEORICI o] (al

3. TIEETHRN-7z) BHEL TR HENEECEMN TS LI LBETSNTHS,
[HAHBERICN >/ BREL TR, MRFAZWS DOPOERMIIER RN, HolBEHM
REMETDITIARBEAFRREL T HHEISH D) [HFHE (technician) SREYBENZH
HDEG, BEZEEBITMETDITEAFIARLTNE BREDIRAL MBS T,

4, REEFLTLH  UTOLIRHFENRE -/,
ZHEDOLRIVROATEND (BNEND) NE]
HEOHEZECL TEL W]
kL DEMAIT (non-revenue water loss management. water distribution course. water
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QUESTIONNAIRE FOR THE PROJECT PARTICIPANTS
OF
THE NATIONAL WATERWORKS TECHNOLOGY TRAINING INSTITUTE PROJECT
(PHASE H)

Date:
1. Please choose any filed of your participation in this project, check (V') and fill in the technology field in
blanks:

(] Training [J Research & Development [J Information Exchange
( ) ( ) ( )

2. How would you evaluate the outcome of this project (particularly the result of your field)? Please choose
one in the following five scales and provide us your reason.

1) Excellent, 2) Good, 3) Satisfactory, 4)Poor, 5) Very Poor

Reason:

3. Please describe your impression of the Japanese experts in terms of instruction /research attitude, level and
methods, etc.

4. How would you utilize your experience earned from this project in the future? Please choose one of the
followings and check (V):

[0 I would like to utilize the experience in future activities at the institution I am currently employed;
{J I would like to utilize the experience in other fields or other institutions.

5. In addition to the above aspects, please describe your assessment of the project, for example, the points
you evaluate positively, the points that needs improvement, and so on.

6. If you had been invited to Japan for any training, please answer the followings:

a. This project’s C/P training
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1) Was the training undertaken in Japan useful in this project? Please choose one answer and
check (V)

[0 Very useful
] Somewhat useful
1 Not very useful

2) Please write the reason for your choice.

b. C/S Course in Comparative Management Training for Middle Executive for Thailand
1) Was the training undertaken in Japan useful? Please choose one answer and check (V).

[ Very useful
[ Somewhat useful
[J Not very useful

2) Please write the reason for your choice.

% % ok % %k %k % Thank you * % % % * % ¥
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QUESTIONNAIRE FOR THE PROJECT PARTICIPANTS
OF
THE NATIONAL WATERWORKS TECHNOLOGY TRAINING INSTITUTE PROJECT
(PHASE 1I)

Date:
1. Please choose any filed of your participation in this project, check (V) and fill in the technology field in blanks:

[} Training ['1 Research & Development [] Information Exchange
( ) ( ) ( )

2. How would you evaluate the outcome of this project (particularly the result of your field)? Please choose
one in the following five scales and provide us your reason.

1) Excellent, 2) Good, 3) Satisfactory, 4)Poor, 3) VeryPoor

Reason:

3. Please describe your impression of the Japanese experts in terms of instruction /research attitude, level and
methods, etc.

4. How would you utilize your experience eamed from this project in the future? Please choose one of the
followings and check (V):

[1 Iwould like to utilize the experience in future activities at the institution I am currently employed;
[} I would like to utilize the experience in other fields or other institutions.

5. In addition to the above aspects, please describe your assessment of the project, for example, the points
you evaluate positively, the points that needs improvement, and so on.

6. If you had been invited to Japan for any training, please answer the followings:
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a. This project’s C/P training

1) Was the training undertaken in Japan useful in this project? Please choose one answer and
check (V)

[} Very useful

[l Somewhat useful

[ Not very useful

2) Please write the reason for your choice.

b. C/S Course in Comparative Management Training for Middle Executive for Thailand
1) Was the training undertaken in Japan useful? Please choose one answer and check (V).

[ Very useful
[] Somewhat useful
] Not very useful

2) Please write the reason for your choice.

% 5k % % k % % Thank you 3% * % * % % %
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