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Fiy FI3IA 0.9 0.3 33.9 82.6 179.8 183.5 164.8 180.8 294.3 161.7 9.8 12.0] 1,304.4
T—45vk 27.4 124 256.1 178.6 250.8 167.6 204.1 320.4 312.0 340.6 222.8 98.8] 2,391.6
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HADNAFA L KRRV T, 74 VB>, RXEFAICKS ASEAN
\ZIET D, —H. HEINRIIET 10 FRRE O 133 70+0.3% & o> ASEAN

BIETEHE AN TH Y, 6,590 5 A
FEE L A, EE

D “World Population Prospects : The 2015 Revision”|Z L5 &, ANHE 2024 42— 27 [Zb3 5 &
TFHIENATND, LiFWVA, M1—20LB0, NOORDIZEICEMNBTRIZ & bh, #idE
CTITIEIME A 34 % bk T 2 RiAZTH D, MZ T, WMHADORME S DIk, v 2y GHHE
TIE72 <. PWA 288 HES 2 MG # s OEINRNPEE L > T D, 2

AGEEE, TEME R RE R EEREREE PR 2842 A
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B 1-2 24OAODEL (H# : EE)

(3) #ZFKR

A EIE, BELIERFERIO T, tho7 T #EOFRTHHEIT L CRBEZZRT CEXLEDO—2T
Hb, 1997 EOT VT Wk, 2008 FED Y —~ i g v 7 BRI E T H ARG, 2011 £ THIC
FEA LT RPK DT K0 | 1997 4F, 1998 4=, 2009 I~ A T AREZTELT-H DD, 1990
H~2016 4D GDP RO YEEHERET 4.56% & ZEMICHRE AT V0D (K1 —3), 2015 FD %
A E D GDP 134 3952 (H KA THY ., W7 V7 TiEA > RRUTICRSRFRBE TH 5 & & HiT,
HARDIUN L NFIEF URIFEFLTH B D, FFEDO— ANK720 D GDP 1E 5,742 KLV ThH Y | BEEO I v
RYT, TAA, Ixyr~v—X@EnicEmoiEm, PEEE S OEFRKE~ L —o 7 IClhRD &R
TR ARV HET H D,

7235, IMF 728 2020 4ED % A O GDP R %& 32% & FAEL TEY . Z OELN 2020 FLIKE b ik
BT D EIRET D &L 2020 FELIBEOKFEIIEM 3.9%MET 5 L RiATZ LN TE 5 L S5, PWA
PEEET DT CONFHEIMENRE N L0, Bk T2 X 512 PWA OIEKERFELIIMLTWD
ZEmn, MIFETEH COKFEOEMNB THEINS,
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HAF : IMF - World Economic Outlook Databases (2017 4= 4 A hR)

1-3 S4EELBAOEHE P LEEDH (1990 £~2016 &)
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(4) #hTK

5 A Tl F AR EE KB CH Y . At |
AGED 20%. ATE KD T5%ICH T ABFIH S B
T, %A OHIF AL 27 AEEEE LT, #1400 [, 8
i m? ORROIE D WD ORIIC L v Higs §
N2, “hETOKRZICET2HETIE, WA
W AKJEIZBIET 2 EIE 13 12.5~18.0% & #EE
INTWD, B L Bt 7 2 —I1%, AR 755
T m3 HICHY T2 20 TARS D O KHFHIE
AHEDTE TN A3,

4 A OHF KERAT B X AL B g A B & 2
LB EThDH, H I KR & EE 22 g3 b g
IR ORI, FRlZ N a s HHEE L EOED O
RThsd, ZoHBOM KL, #HRKTHFEEE
72T DI S el 7272 R4 72 Mgk
TOERKE 72T,

nnnnn
¥

KEIZDWTIE, — Ok T % 0 RIRER K !
O~ NS K DM PTG BEEITHE Z > T Yo -
D | BRSSO R T A T b s, | i v e

.'| in
‘f ®  amildunensehinne
IR
i o %
- ¥ od e
. i o

B fE. Province L X)L Tl¥., Groundwater 1-4 #WTKEEKEE=S)VITMER
development Potential map (1:10000) 723%&f & 4
TV %, Potential map TiL, HI FKOF|HAIHER
1L, <2m3h, 2-10m3/h, 10-20m3/h, >20ms3/h ®

ST, 1964 ED BT ROREEER DS
\=% % Groundwater Potential T 23 Bla S s, :%E &

968,477
ADDLUZHEEN TN D, KEIZBE LT, 36%
LRGFWE (TDS : Total Dissolved Solid) 73,

<500mg/l. 500-1500mg/l, >1500mg/l ® 3 DiT4; 862,183 858,465
STV 56, % e

Total 2,689,125 cubic meter per day

®Domestic Use @ Business Use ® Agriculture Use

X 1-5 HT/KFA

[SAE

(WEPA 7 U7 KBREEE LT v fLy 7 2015 £ 9)
T YT KB A= b=y w7 (WEPA) 7 VT OKBREEERET U by 7 2015
Groundwater Management in Thailand  Dr. Tussanee Nettasana Director of Pracharaksa

Groundwater College 8 January 2018
XA ORI KBFE - FELDOT=H D Master plan EHIEIE  AKFEY No.294 2007
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Groundwater quality map
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1—1—2 LEXKEDOHR
(1) K EFEEEAR
2B 5 bKiE

B L CTIINEA C £ 0% FICEA KiE
DD, TN — 22T TR WHIE T - T QISR E S 21T > T 5,

okt (MWA) & #tJ5 7K0E
DIED>,

2~ (PWA)

FCfI

FED EHIBICHEKZAT > T D, KEJEORFEIFUK O KRBT RGN - fﬁf‘éiﬂ”"fbfwé

Resource and
Environment: MONRE)

EREER
(Pollution Control Department: PCD)

x 1-1 24 OKEEDBAFFHE
EEET B EH-EEER
KFERR IKICRRASE. KEBEERE. Kl - TH
i ) (Department of Drainage and F/KICA 9 2R . KEIRANS - B
E%ﬁ’ﬁ R Sewerage: DWR) ME=F )24 - FH
(Ministry of Matural

ek, RFEPFMBICAT SEGE - HEO
X, REEEICET LREOHE

TrGEA3 (Wastewater management
Authority: WIMA)

PRAEMEI & 1 5 TRLBIGOEE - #%
3

A RAE ihigiF R~k R U O TR EE
HEGE S i " e
k] {Metropolitan Waterworks Authority: A2 7 TR DR, ARIERIRN -
(Ministry of Interier: MWA) il
MOl)
bW ST R HAERT ~ DK, FKIEFEERIRER - HEFE
(Provincial Waterworks Authority: PWA) | 3
74 TERbR
I¥4E (Industrial Estate Authority of Thailand: | T#MihOMER - &2
|EAT)
=¥ - HEEEE
(Ministry of Agriculture | =82/ (Royal Imigation Department: | Fig TOKERASE. BRICR T Ml
and Cooperatives: RID} s e
MOAC)

WP - TRk 27 FREAGEERERRMELEERIBESR 2016 FREHBE. RULHIICE
75 ETFREER. TRFRARRAERENEREE. 2016 F METI

BAE, A TliE, 2310 T D H B 1910 HH#HENEKI—E 2252 L CE Y 400 52K
RE L TIAY—EZ~DT 7B AZHE L TWARWNIRNTH S,

- HERAKGEAAE - 220 R
380 J7 f:HE,

- Wi KIEARE
- WiHFBIG
< 400 FHEIZT 7R

ZAHL TR, Mt o 17%

(2) EHEUKEDNRE (WA DO#ER

MWA O — b 2 #ififi 1 3,
T —=T—=

Elvt:‘%éo

G5t 3,192  F ¥ A— kLT,

TR 2T HEE X —

ACETENR, T RV BRET SR S E A

SatRfnRA T T .
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Noaz#, )27

yx%A%&%ﬁ@$¥ 2 A HIFEIC R
Rk 28 - 2 H KRB PEER

R D 10%, MUK ER 23.4%, FHIKIEEH: 12.00 23— /m3
BHE D 16%., HEILKER 28.7%. FH/KEEME 21.82 73— /m3
ITEGHAE - 1310 J7 Ay, o 57%

—W Fav b
WZHZ 5, KEIZF ¥ A7) A= a—V)IITHLH, MWA L, X—rF v~

NPTy R Y FT U —D40OFEEFKGEA L TEY, GFHLELRE /L 5,920,000m3/
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x® 1-2 BHEKEAHL MWA) OFET—4
#
HH A
2010 | 2011 | 2012 | 2013 | 2014

K & =W 1,736 1,716 1,764| 1,805 1,798
FEK [Epz 1,282 1,282 1,317| 1,361| 1,377
N K 2 % 26.1 253 25.3 24.6 23.4
Beford ERL5TH 1.96 2.02 2.06 2.11 2.17
KA A & m ke A 1.78 1.71 1.71 1.75 1.73
R SN— /f 11.96| 1196 11.90| 12.01 12.00
ik B A 4,076| 4,046 3,962| 4,195 4,185
7L g A= 17,296| 17,544| 17,830| 18,860 19,492
X A= 11,655 11,897| 12,039| 11,851 12,615
FRERIE=S BN 5,641 5,647| 5,792 7,009| 6,877
B EN Pt 57,710 | 57,833 | 56,841 | 60, 634 | 63, 268

it EEKEA: (MWA)
THB/JPN (2010~2014 : i 3.6904, 72 2.3990)
(3) HhAKELARE (PWA)

T AGE AT KBRS (1979) 12X > TAKEE LTRSS, #FMIcRIT sk —E
2o TND, Nrarzfh, s oE27 ) =R LAy NI —RERS, 73 Raeh— B2
e LTWD, 2014 KT, PWA X234 & L TW5D, PWA TIEHIGHICB W TS EEORE %
TOMERD DD, 2 MWA & L TEWKBEREICS RN >TnAH EBE 25, MAT,
BETEDOE L R REFI D OMBEITIKFE L TOHRITH Y, BEFHEITHREFOFEDT
HEMIZEAESNDRTH S,

PWA OHIFNZ L AUE, AGERHITIGET R O@EY OFEEIC L > TUL T ORRIC/E I N TN D,

- — IR RE
BTN S
- EAME, T FREEES

x 1-3 HAKEAHM (PWA) OFET—4
tE
LERE| Hifir
2010 2011 2012 2013 2014

K i & o 1,303 | 1,338 1,462 1,522 1,568
FE K ik Bhm 960 982 | 1,083 | 1,002 1,119
LT A28 % 26.2 26.5 27.9 28.2 28.7
et [EWeE S 3.11 3.26 3.42 3.60 3.78
A f Rt m ke H 0870 | 0844 0.863| 0822] 0811
TR EbE #R= 1779 | 1724 1887| 2114 21.32
H# : PWA (% 3.4 [//x—>) (201843 H)
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(4) #ABBIK
WG BIRRITE & OXBOMKIZIE T 5 FHELEEMEKTH Y . MWA & PWA [ZxF L CTHEJERy 757

D, X AT T 2,440 D AIEENFEL THB Y | B TOMKPIRERGE, BIRERICL -
TIEkAKEZ MWA, PWA IZZR TV LR TH D, —FH T, BinlkE LTRKENDZAET 256, B
HTHAKEIToTWDLr—2Abd 5, HGTBRENMEX 2B TO LB THh D,

CEE - MERFEHEICH T > TOREBEDORE )R

- EOVIEI K S

C KRTEITT 2070 KIEARE . R OBEHERE /R 2

- WBLTR FLARE G R O AR A
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1—1—3 PWAOD#ER

PWA TlX, PWA Oxf& L 7% 74 B4 10 38| LM %P7 (Regional office) 7345 HiblpN o> /kiE
RERNQATNVD, EHICHIRFHETO 2EHN 1= 7 & LTEBIN, 5 U TITHnit T8,

234 FEFTOKIERD 5 B FEUA EOKERITFKTED 1 I FLLFEN, 14%1% 2 77 5,000 724 E
IR LTS, PWA OfRE/KEIZ MWA OKE 1,797,815 T m3 12 LIX72 W A3, & BEIE I &
V. 2015 FORREKEIL 1,702,066 T m3, HEHHIIEAT 396 T THY, MWA Otk 217 717

X0 100 HFLLESZ W,

-

Hll: PWA #2E 58

1-7 PWA DU EFAT O EEXE

PWA SERVICE AREAS

Gavernar

I

Dept. Governor || Dept. Governor || Dept. Governor || Dept. Governor || Dept. Governor || Dept. Governor | | Dept. Governor || Dept. Governor
{Admin) (Plan-5trategy] ||({Technical Affairs) {Area 1) |Area 2) {Area 3) (Area 4) [Area 5)
1 | |
Regional Reglonal Office | | Reglonal Office | | Reglonal Office | | Regional Office
Offices, 10 6,7 18 23 45
| | |
Water Water Water Water Water
Utilities Utilities Utilities Utilities. Utilities

il PWA 7 = o MBEETEEE % & CfERE. SAEREINAT & 920K L 72 Bangkhla Waterworks (1
Aread 3 Regional Officel, Laokwan Waterworks |3 Aread 2 Regional Officed O 35F T,

1-8 #ABX

8 SRR 27 AR K JE PE S [EI R R B HE T 2

s

Rk 28 42 3 H  JBAESEE
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Year 2015

Product - 1,702.056 Mil. Cum.
Sales @ 1,174.336 Mil. Cum.
NRW @ 30.90%

1-9 BKELEEKEDHT

396 F P& 3N, $57KF#110,000F LI T
= 1-5,000

= 5,001--10,000

= 10,001-15,000
15,001-20,000
= 20,001~

B 1-10 #MKFEHA KEBLE

PWA bRk S 727 — 2 TiX, BFOEIE T8 HINFEMKE LTHEM S T 5,

B Domestic
M Government & Small business

State Enterprise & Large Business

B 1-11 PWAOBEE
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1—1—4 PWA®DEE
1 gy’

B LR ZE B LI BUN O G EHTHE > T, HlliT 1T 2K EFEONRIEZK Y | KE LB
P—bERZREL TN HEDE LTS, ELHMEKICONTH, KEXRFHSTHY | KEKEAFE
T2EDOMER B ThiUE, FlEH & KEKEEDF AL 25 L LTND,

BARAIZIE,

2016 4E1Z WHO H A RJ A > 2011 1255 < HEMICHRAKME 2 ESETW5,
faK AT DEBRIZIBW T, Pk IS09001 Z#H 35,

KIEEI S AT & (24 FFRIEEHL, PEREMEPRSE) ZBAFT 5,

WLZRIZ 70 D LKA % U 2 HUIE0IZ B8 1) 5 Rifse rl 72 KR % et 5%,

(2) HT/KEUKDERE
7 KE
AKPITIE, FHAK, A, HFAKRBZEDONTHER, FUkO~ 0o RO, HyzkEd 5
T =— A0 ® 5, £z, B RREDEWVHIR G EDFTH D . PWA OF L~V TR T X 72
W E 72> T D1,
MALOFFRAEICE TS PWA~OET U 7LD & FARBEORIZITEBEOR, ~ T,
EEBEENTEY ABIZEE L TOW DG KRAZAEH L TW2BGH 5 Z LI LT,
2016 4F 8 AIZHATTA & U TR L7t Tk 2 KR & 25Kk 5(A #Kk %, Bk, C k)
DOKRE%E TS, Fro s 7 70i@0 . ABEFM L7 8 # FrdO /K T FAKIEIZ, &g
FEDgk, ~vHo, EEREFENTNDZ ERHLMNITR T2,

10 - F53 0.8 - & B 40 - ESE
. 7.9 0.62
WHO 7k & £ 8 - : 30
0.6 30 4
6 -
w 04 ‘:‘520
£ £ £
4 -
10
5 0.2 - 1010 =
0.27 0.21 0.1 =
%.3
- 0 - 0 -
mSii Samrong ® Srinakom M Sri Samrong M Srinakom W Sri Samrong M Srinakom
m Kongkailas B Kongkailas ® Kongkailas

B 1-12 &KEDKE"™

9 PWAERLDY

10 N ayRAMHEA 27 O3GEEBFHRE 201542 A 5 HfF) 12 X % & Department of Groundwater
Resources DEIZ L% 12015 FORZRIZIX, 31 LA EORTKRENEL D] L) a Xy MaiEH
l_/—/cll\}:)o

VSRR 27 FPEKIEPEXEERS B WwiEE P28 3 A JEASEE

12 PWA kG ERTAAERS R LV
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4 K&

PWA %A bD o5, HITFKEFRHL TWDEKGIZEL T, BIEDOAEEB L OSHBOFEEY
BT 27 —2%2AF L7 (K1 — 138K, Zhicksd &, —5OHR T 2022 F7#l & LT,
Hi S (2015~2017 O-H)fE) OBUROKFBEDOMOREND 2 Z U E2FEEL TWAET S RSz
SY

P 0

EEROKEIST DT RFHOLRIIRE RN b DD, #ITFAKRNEEZKEE LT,

EEOW R A O B KIRE L CoOZERHEFEIN TV 5,

R, RIAKDKIED Bz EDONIZAE TIE, BAHICRFKICEIRT 5 Z L EEL W29
KEZHED &5 %6  KEEZSET D OB =— A @\ 2 L 2nd (KM 1—1 3 OB,

18,000,000 -
16,000,000 -
14,000,000 -
12,000,000 -
10,000,000 -
at Rt buri rm:m
8,000,000 - T P E B e
Egrl nb N ?eranb Egn% :rm an\)rvﬁ:gée
LIFT W r 1
6,000,000 - 9( awa{erwoel{.%ré H ovince
‘11 an waterwor . Udonth mymce
E wate orks Lom ovinge
15 Sn hl rovince
4,000,000 - f AT Yasot atErwcl-r Yasofhn Er:mn &
~ 18 Den Chau waterwark Prae province
_ 19 Lampoon waterwork, Lampoon province
2,000,000 -

[ . 205ankampang waterwork, Chiangmai province
(4 ~ 24 Srisamrong m.'aut@nw:rrg1 Sukhothasigrcwmce
f ? othai waterwor othai province

26 Sukhothai waterwork, Sukhothai province
© 27 U-thaithani waterwork, U-thaithani province

Ed
0= ' "" le 4., 26 sukhothai waterwork, Sukhothai province

2015
2016 ¢
2017 12022} (2092)

X 1-13 PVADOHTKIRAENDTEETHE
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YA MLEX - PWA EEEOH T KH K S

\}E; Y" By T
} p; e % o5 :E‘{{ =
o= (A

©  eamojny: !‘r ﬁ‘)“}" ."

(Bogo)

®  PWA use_groundwater
E graund_water_use _direkt

2 AEI<E T % PWAFTED T KFIAD KIS ER"

13 PWA & Bt 5N PWA @ web 1 h £ http'//en.pwa.co.th/
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1—2 HZFEAXRFEICEHETIHRTE. BK. 5%

1—2—1 RELGKOEHE, BRI LIKFE~DRIG

1990 4E|ICE@# I L =724 « —/L (MDG) & LT3 Ebk,@m5$ifzﬁé@%ﬂm&ﬁ$%ﬁ
BIZT 7 BATEROANOERE T 5] L) BEEICK L, 2008 4FRE R TR BT B E % 2
W5, AT, 2016 fEIC ﬁi\;{ot.Lymwzle T—/L X (SDG) & LTRELL H“/\“CODJ\/i@
K EFAEDOFI R ATRetE & Rt alRE 2R B B A FEfR T2 1 &) BARICK L. RE THO K ER N2~
XV%/%\ﬁ%\%ﬂguiof\2m5$ifu?AT®:~ﬁ~Lﬁbfﬁ&Té_k%E%kb
Tn5,

L. NOEEIME ORI LOERIZ L Y . AKEHFE D% KA RS Hivd, MG oHLRED S
D7 HUTEIRIRIZ I D KERE ﬁﬁﬁ%ﬁ@l‘ﬂi#ﬁ%*ﬁ&;él%

& 1-4 PWAKBEHRAEE WHOKEEZEE 2011) (73 LRICERY HIEB Zi7M%)

Fe Mn Arsenic q Turbidity
(mg/L) (mg/L) (mg/L) P (NTU)

PWA /K& FEHE{E < 0.3 < 0.3 = 0.01 | 6.5-85 <4

(1) ExRAKEL 3> (National Water Vision) : 2000 EBAFIZ & U &R
2025 4E £ TICHY) A E . AR, TEHIEE OB E A @ U 72 S TR AT RE R KB TEA T 2T e b
W9 5720, BB EKEDOH SR EOMGERET D Z L2 E-> TV 5,

(2) ER/KBE (National Water Policy) : 2000 FEBAFIZ & ) &R
EF L UL KON L~ COXRE MR O 72 &, KEREBEIZET 5 F#oRr ST b,

(3) ERKERETEHL (2015—2026) : 2015 F£RMEIZ & Y &R
[E S /KE RS FLEIS (2015~2026 4-FE) Ti, MRFEFAFRB L OB b B2 & d X CTORS
HRHT BRI T DIER KO E RAC B L L, #FKEZETKOMEBIEOFEEIT, DR -
KIS AT LOBEEEIC L > TEBET HEE L /> T 5, EMitgEI L LTI, DLA. DGR, DWR,
LAO, PWA ThH 5,
W, EAGEO RIS KT 2011 R T 3% TH DAY, 2025 45 F TIT 65%FLHE (2 KIEHY
4% Hil L Th 515,

U RER % KEVFADEIEE EY 3 HAOTTHRRZE p.142
15 [ +-2284 HP_Z A {22\ T
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BEBE 1 KOFHEO-HOKEREE

AT

HEUEFHRREIZHE K
WMURATLEREL., 688
ORIz AGE AT LE

51 @ik

52 KOBIKATFLOHE

53 bHEOMERAAIZGLT:
s - EEED - BFHE
oo ER

543R (YFa—=A. YJa—2=x.
JHA 2L OEFER

BiEaE BB B YRR
BHBE (SEZ) & | 1. ARMASLUHBTROKE | 1. KOHKEZEEL, Kl 2T | DLA’, DGR,
FUESHEMAER | #FWEL. 2017 F£FTIz LERBT S DWR’. LAO®
ESUTATOHY | 7490 OHIZHESKEE: |5 mraoBsBREIKES 2T | PWA
BRMCHT AR | EHEKEERET S LABSET 5 T
f-.

EROHE 2. 2021 F£C1= 9.033 DI | > BFEOMAEAEL A7 LOM | DLA, DGR,
ﬂﬁ?ﬁﬁ{'ﬂ&f% = EMEFELEE. EERIZST DWR, LAO
HEKITHEERERITS
32021 EE Iz 1232 M | 4 BTFRIATLEHNET S LIZ | DGR
R TR RE AT S EU., PRORECERAKER
#9535
4. 2026 FEFE TIZ255M#FWE | 5. kFBEOHHEL AT H PWA. LAO

(4) #TKERE

HANTBT DM T AEBIZ ) b DES & LTiE, #FKE (1978 4, 1992 £, 2003 HkiE) 23

%, HTAKETE, HTFARMARER, BUKKRHIATONS & & BT,

HARIE T OWRPUTISE T T,

TARBEHEDOGE LI FARREB AR 2 ST X DRFITFEN 2 A HEBICE STV D,

£ 1-5 NUaO/EHBELIVEREICHSTAHT/KEEDER (200647 B)
FIZK DOFE] AEAKMSEHIIERIZ 35 1T D EH: (Im3) | AEAKRBHS k81T 2 HyE
‘ < BT K B K >
1. AEEHK 1T e bR
(Hi R ACH L+ Hi R A £ 2k
2. PEFEHK FNEND 85 /R—>7) 25%~T70%8%H
3. ek <L DO Htlg> TR~ 70% 8 A8
R KERE 8.5 /X —

1—2—-2

Zmits At ARICH T HKEIEHRHEOEHR
fiRx DFFICER L, iz e Bl oM R RS D, TOBRIZ,

HEIFEANICEE S 2 HE 22 ENFE

THEBEZOND, BAFEE EHK - AEEER AEEE - BREEW AKERBITo [ERR 27 £
FEKE PESE RSBt 2 ) OWEIC L D &, PWA 42 FOKIE R T S 705 B0 B ORI D 22
7 BPRET DRSS, FHIRORMAMEL N 27 O PWA KENETH 2 ENMHR SN, £, FIET
HEITERTOREL AT JMZHI D T2 AMLUZSINT 5721213 PWA BEEEL 2 L L IV 2T L E
N5 (4—4— 21308 ,
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1—3 AAICHTIEAEEMAHEERRELOESH

KREEIT X A ~OIEARTFEE TEIKH)S— b F— 2 TN IS < T OFEHEE K ORI R i ~ D & ik )
WZEET 260 THY . [Figf R ORE L AT 2 ~OXIS] &V ) HASEFICETE 5,
H O, WD OBEF R OB L ICX A5 1AL a0 REZS % A 22 Mo R o f
LR DL EIZ R TI-TR, A%PEEE L TRIERRET 5700 A 7 78 RITE LaETH
Do BHNA T TR NS— S — L LT EKESH~OEKT 5 2 &%, FHEEICKT 2 B0
BT IUBEOBLEN O DR TH Y | BIFRBE CH 255 158D 7= O w5 kb L 72 %
EFAEDA 7 TEEAEET D,

1—3—1 BEZIHE
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Chapter 1 Tasks Facing the Development of the Target Countries or Regions

1. Overview of Thailand

(1) Climate and population

Thailand is situated in tropic zones in the northern hemisphere and its climate is characterized by high temperature
and humidity. Thailand has a population of as many as 65.9 million, the fourth populous country of ASEAN
nations following Indonesia, the Philippines, and Vietnam. The population is expected to reach the peak in 2024
and to start declining then on. The declining trend is expected to occur mainly in agricultural districts, while the
increasing trend is expected to continue in urban districts. In addition, the increase in the urban population is
borne not by the metropolitan area of Bangkok but by local urban areas under the jurisdiction of PWA, where the
rate of population increase has become more remarkable.

(2) Overview of underground water and waterworks

In Thailand, underground water forms an important source of water supply, benefiting 20% of the public
waterworks and 75% of domestic water. Regarding the water quality, the pollution of underground water by a
certain amount of natural iron and manganese occurs in some districts frequently, in underground water sources
near mining sites in particular.

2. Development program, policy, laws and regulations and the like associated with the task of
development concerned
This project agrees with the basic policy toward Thailand, namely, the “promotion of a bilateral increase in profits
and the contribution to local development on the basis of a strategic partnership” and can make a meaningful
contribution in the most critical field of the “sustained development of economy and the approach to the maturing
society.” Thailand will be ranked No.1 in ASEAN nations in terms of the total amount of trade and the amounts of
investment and assistance from overseas, and the country will play the central role that provides the key to the
development of the Mekong district. Under these circumstances, the development of basic infrastructures for the
economic development as a semi-advanced country in the future is the supreme proposition for the country. The
efforts of our company in contributing to the waterworks field in the capacity of a partner in developing
infrastructures will be effective when seen from the viewpoint of building a model for cooperation in the
development of a semi-advanced country. Such efforts will also agree with the ideal of constructing basic facilities
as well as infrastructure facilities of waterworks and sewerage systems for the competitiveness enhancement, the
challenges in development work.
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Chapter 2 Proposed Enterprise and its Products and Technologies
1. Overview of the proposed enterprise and its products and technologies
(1) Proposed enterprise

1. Name of the legal person Nagaoka International Corporation

2. Name of the representative | Yasuhisa Umezu

3. Address of the head office 6-1 Nagisa-cho, Izumiotsu City, Osaka, 595-0055 JAPAN

4. Address of the R&D center  |2-12 Nishiki-Minami-cho, Kaizuka City, Osaka, 597-0094 JAPAN

5. Date of foundation November 1, 2004

6. Description of the business | Manufacture of screens for oil-refining, petrochemical processes and
underground water intake
Designing, procurement and installation work for underground water treatment
appliances

Our company has track records in the water treatment field of delivering “Chemiless,” our unique product, to 58
water treatment plants and private enterprises both at home and abroad. Our “Chemiless” products received an
award in the small-scale project sector under the Project Innovation Awards (PIA) system of the International
Water Association (IWA) because of our epoch-making water treatment technology. After the reception of the
award, our company has built track records of overseas sales in China, Malaysia and Vietnam, having great
potential of expanding overseas sales in the future. In particular, securing accesses to safe and worry-free water is
the top priority challenge in developing countries like ASEAN nations. To respond to this demand, “Chemiless,”
capable of removing not only iron and manganese but also arsenic, has been highly expected, and our company
will contribute to the welfare of developing countries in the field of water supply on the basis of the track records
of our expertise cultivated in Japan.

(2) Positioning of the products and technologies

The positioning of the Chemiless product is a water treatment apparatus using the catalytic oxidation treatment
and the biological treatment in combination. A Chemiless product uses oxygen in the air and removes
contaminants by allowing iron to come into contact with the periphery of the filter materials. Accordingly, a
Chemiless product does not use chemicals, facilitating its maintenance. Another feature of a Chemiless product is
the space saving achieved by the ultra-high-speed treatment (with a filtration rate LV of 500 m/day), compared
with the conventional bioremediation treatment with slow filtration (with a filtration rate LV of 5 m/day) and the
rapid filtration (with a filtration rate LV of 120 — 240 m/day), enabling the necessary space to diminish to 1/100 of
the space required by the slow filtration method and 1/2 — 1/3 of that required by the rapid filtration method.

2. Site-adaptability of the proposed products and technologies

We visited the head and regional offices of PWA to conduct presentations of Chemiless products. At the same time,

we made hearings on the situation of the use of underground water all over Thailand and the possibility of the

introduction of Chemiless products.

Pilot tests were conducted to ascertain the following points by using Chemiless products:

A) Chemiless products can treat iron, manganese, ammonia-nitrogen, and arsenic speedily and stably without
adding chemicals;

B) Chemiless products can reduce the injection of chemicals and the space for the entire facility; and

C) Chemiless products help substantially reduce the running costs for the entire purification plant.
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On the basis of the results of the measurements at the Si Nakhon purification plant where a pilot test was
conducted, the running costs were analyzed to compare the costs between the conventional and the Chemiless
methods. The results showed that part of calcium hypochlorite and all of PAC can be cut off and that the unit
running cost can be reduced from 1.10 Baht/m3 to 0.43 Baht/m3.

Based on the results of the survey obtained through the hearing, we confirmed the need, based on a rough
classification, for the elimination of [1] arsenic and [2] high-concentration iron and manganese. It has been found
also that water purification plants, for which the demand of underground water has increased and which have been
in service for long periods and hence aged, are preferable for the application of Chemiless products. Accordingly,
we selected the target locations for the promotion and demonstration of Chemiless products.
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Chapter 3 Turning the Programs into ODA Projects
1. Contents of an ODA project

Purpose

Contributing to the remedy of the difference in the water quality between urban and local districts by achieving the supply of

worry-free potable water targeted by the Provincial Waterworks Authority of Thailand by using Chemiless products that eliminate

impurities contained in underground water to a worry-free drinkable level without using chemicals.

Measures to be taken

[1] Improving the quality of tap water distributed to inhabitants of the districts slated for a demonstration project in order to achieve
safe and stable tap water supply.

[2] Restricting the initial and the running costs by delivering and operating actual Chemiless products in the target countries

[3] Building a framework that will allow PWA to operate Chemiless products without problems after the completion of the project.

[4] Making the features and performance of Chemiless products thoroughly known to those involved in waterworks businesses by
using the actual products used in the demonstration projects

Achievements Activities

Achievement 1: Contaminants of underground 1-1  Through the demonstration projects, it is demonstrated that the quality of
water (iron, manganese, ammonia-nitrogen, and water distributed from water purification plants is made free of iron,
arsenic) are reduced to or below the WHO manganese, ammonium-nitrogen, and arsenic in a stable manner and
standards in the water supply from water meets the WHO standard, and it is made sure that the efforts to remove the
purification plants. impurities lead to the improvement of the water quality.

1-2 By supplying safe tap water at low prices, we will achieve stable tap water

supply.

Achievement 2: The running cost of Chemiless 2-1 On the basis of the operating costs collected through the execution of
products is reduced by 50% and the introduction demonstration projects, we will reduce the running costs down to the half
cost of Chemiless products is reduced to the level of the conventional level.

of a 20% increase over the cost of a conventional | 5_
facility.

By increasing the number of processes of manufacturing actual machines
in Thailand, we will reduce the costs for introducing Chemiless products
to the level of a 20% increase over the costs of the conventional products.

Achievement 3: Development of the Chemiless 3-1 Transfer of technology through OJT in demonstration projects and the

operation manual (a Thai edition) and the activities of acceptance of engineers to Japan

acquisition of the operating technology by 3-2  Preparation of the operation and maintenance manuals in the Thai edition
engineers (technological transfer)

Achievement 4: Through the presentation of the 4-1 We will hold seminars on Chemiless products at sites to which they have
results of demonstration projects at seminars, their been delivered to make the features and performance of Chemiless
exhibition at expositions and the presentation of products thoroughly known to those involved.

papers at symposiums, we will make the results of |45 1 order to secure the technical credibility from those engaged in

the demonstration projects thoroughly known to waterworks business and groundwater-using enterprises, we will display

those involved in waterworks businesses and to the results of demonstration projects at expositions or present papers on

enterprises using underground water. the results at symposiums.
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2.

Framework for implementation

( ) External human resources
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[Local Construction Company ]( Can manufacturer
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3. Expected development effects and accompanying risks

[Items identified at the moment]

Demonstration project execution site

With a pump output control apparatus (an inverter) installed, the elongation of the working hour of Chemiless
products and the increase in the efficiency of the Chemiless products without changing the treatment capability
per day shall also be considered.

Information on the situation in transportation and customs clearance for importation

It has been clarified that two or more forwarders have many track records of exportation of products from
Japan to Thailand and that no particular problems exist in connection with this.

Business practices in Thailand

Business practices to which our company is not accustomed can be avoided by cooperating with Japanese
affiliated enterprises with business track records in Thailand in carrying out the promotion and demonstration
projects.

Foreign exchange risk

Risk hedging shall be based on the conclusion of a U.S.-dollar- or Japanese-yen-based contract or on forward
exchange contracts.

[Expected effects of development]

In the Si Nakhon and the Si Samrong water purification plants, contaminants of underground water, iron,
manganese, and ammonia-nitrogen, will be removed to or below the standard of the Japanese tap water
standard. Safe and high-quality tap water will be supplied to inhabitants receiving tap water from these
purification plants.

If the reduction by 50% in the running costs of Chemiless products and the decrease in the cost of the
introduction to the level of a 20% increase over the cost of a conventional facility are achieved, we will be
armed with the price competitiveness in the installation of novel water purification facilities and the renewal of

existing water purification facilities to respond to the future increase in the underground water demand.
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The operating technology for Chemiless products will be transferred to engineers at the Si Nakhon and the Si
Samrong water purification plants, and the purification plants will be continuously operated adequately after
the completion of the projects. In addition, a Chemiless operation manual (the Thai edition) will be developed
for the checking purpose and for engineers who will learn the technology newly. This will allow a continuous
operating framework to be maintained in an organizational flow of personal reshuffles and retirements among
engineers.

In order to encourage the adoption of Chemiless products at other water purification plants under the control of
PWA, the situation of the implementation of the demonstration projects will be presented to engineers at the
head and branch offices of PWA to have them understand the features and performance of Chemiless products
thoroughly.

The results of the demonstration projects will be summarized in technical papers to be presented at
symposiums. In addition, we will display Chemiless products at expositions to make them known to many of
those engaged waterworks businesses in Thailand in order to expand the products to food, beverage, and
precision machine factories. (At the completion of this promotion and demonstration project, we aim to obtain
two delivery records.)
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Chapter 4 Plan for Expanding Business Operations

1. Overview of the plan for expanding business operations

Chemiless products being water treatment apparatuses handling underground water, the districts surrounding
Bangkok in which the intake of underground water is restricted are not the targets of introducing Chemiless
products. Accordingly, the major targets for our business expansion will be local areas under the jurisdiction of
PWA and local autonomies.

Chemiless products being capable of quickly treating underground water without injecting chemicals, they allow
us to expect a substantially larger reduction in OPEX than with existing underground water treatment apparatuses.
For this reason, we will consider not only a conventional product-sale-only business model but also a lease-based
charge-collecting business model.

The introduction of Chemiless products will enable underground water sources to be used at low OPEX in
Thailand, with an increase in the rate of access to tap water expected. With the portion based on the elemental
technology of Chemiless products scheduled to be manufactured in Japan, the introduction of Chemiless products
will increase the sales and employment of Nagaoka and its cooperating enterprises.

2. Demand of Chemiless products

(1) Public sector (PWA and local authorities)

Currently, PWA controls 234 water purification plants, main ones of which use surface water as water sources.
Among these water purification plants, the targets Nagaoka should aim at in its future business expansion are
mainly in the three domains of [1] renewal projects, [2] add-on projects, and [3] new-installation projects.

(2) Private sector

In the private sector, considerations are being made on the three main approaches: [1] the approach to major local
enterprises; [2] projects aimed at industrial parks for EEC that the Thai government supports; and [3] offshoots to
the ASEAN region from Thailand as the hub. Since the survey this time in preparation for project activities has
clarified the overall image of the private sector, Nagaoka will continue its own survey and look into the situation
in still greater depth after the completion of the survey this time in order to win orders for projects.

(3) Renewal of aging local water supply facilities

Water purification facilities used in Sukhothai Prefecture and other locations seem to be operated in the same
mechanism, and facilities that had been renewed around 1998 were recognized. The functions of water
purification plants were those commonly used, centered around civil engineering facilities. They say that most of

recently renewed facilities needed about the same renewal expenses for new installations.

3. Expected effects of development

(1) Projects from public sectors

[1] Supply of safe water

Bringing wells not in use back to life by the capability of Chemiless products to remove iron, manganese, arsenic,
and other impurities. This will raise the rate of the access to tap water in Thailand (approximately 80% at present).
[2] Reduction in the operating costs for water purification plants

Reduction in the operating costs for water purification plants through the reduction in the costs for chemicals and
operating personnel resulting from the introduction of Chemiless products. (The replacement of an existing
common water purification installation with Chemiless products enables the water production cost to be cut down
by approximately 50%.)

(2) Projects from private sectors
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[1] Reduction in the number of personnel through the automatic operation

Projects from private sectors for plants or the like have no allowance for considering personnel for the
management of purified water; however, the automatic operation using Chemiless products enables the number of
personnel to be cut down.

[2] Reduction in the maintenance costs

Reduction in the operating costs through the reduction in the costs for chemicals and operating personnel resulting
from the introduction of Chemiless products. (Some private sector projects have resulted in the reduction in costs
of as much as approximately 80%.)

4. Contribution to the activation of local economies and communities in Japan

The manufacture of the key parts of Chemiless products, the elemental technologies, is planned to be entrusted to
cooperating suppliers in Japan, and the expansion of the sale of Chemiless products will contribute to that of the
cooperating companies.

In addition, the expanded sale of Chemiless products will create employment in the form of an increase in the
number of sales and technical staff members of Nagaoka, for example.
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