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Tritrabdo 203
NAF®vATT 4 faster BH-EN ERTC
10 568,000 1,550,640 2010/08/31| B A
FyrExry b Class2 228

VEARI S EERIMORSZIIU T O LB TH D,

[BE AR A BBHECAE, B : E<HEH, C: REDRIICE TR

R 7R BRI

IR Sh T

[EERp] A

RS+, H#i

WA

A ATREZRRRETEHE L CWA, B I
BB AR, C: %217 2 136 T RE 2R BEL

D:

BIED L ZAHbEVHEH I TR,

LTI REB OB R

ZHD. D HEHENERREICSH D

g



. . AR IE P 4 . e
K bt 4 B 555 ”ﬁiﬁ fiik% (THB) ~ PR H |
Bt fili k&
. ERTC
11 | 1EIEAE Memmert ICP800 07 538,300 1,469,559 2010/08/31| B A
R Thermo Fisher | ERTC
12 [#RE ) K% ) 671,400 1,832,922 2010/08/31| B A
Science 481 228
HE ek B2, 7 3 by ERTC
13 "jiﬂmh%# FE | 1y sitelab 694,500 1,895,985 2010/08/31| C | A
Rt 307
. EUTECH ERTC
14 | EBR 7 103,600 282,828 2010/08/31| A A
W’600-1F 307
_ ERTC
15 |E\ERIF Model L15/11 203 178,500 487,305 2010/08/31| B A
SHARP model | ERTC
16 | %k 40,600 110,838 2010/08/31| A A
SJ-F70PV 203
- . ERTC
17 |KE#IE BEC-Thai S1-234 228 90,000 245,700 2010/08/31| A A
R—=FTANTF T4 ERTC
18 e TOA WQC-24 307 162,000 442,260 2010/08/31| B A
N Hirayama HIR-1|ERTC
19 |A—Fr271L—7 273,200 745,836 2010/08/31| B A
HVR-85 228
1215 TS 4y e O MR VB cu
20 (VB U T 2 X — K OHI BUART 1,063,000 2,901,990 2010/11/08| A A
W AT L2y b BT o
) SR A T . A=
21 AR AL 7 467,000 1,274,910 2010/08/04| A A
Vr o x2—2%v %
22 |PhA—%— YSI Ph1000 CU lab 21,500 58,695 2010/10/20| B A
DO DO =2
23 D:J;Ef_ b YSI 5000 CU lab 94,300 257,439 2010/10/20| B A
SMBR i & =2 >k
24 D_;ﬁ - MTEC, HB 07L | CU Eng26 57,300 156,429 2010/10/20| A A
N ETC ST51—
25 | A FH ARG EF CU OECF 169,600 463,008 2010/10/20| B A
3F32AMO00
RSB N A KU
26 1 876,800 2,393,664 2011/01/10| A A
V7 R— i 11Rf
AT A - R IE R KU
S BEIEEIG R Y T o . 11
27 NN BiE 770,500 2,103,465 2010/11/25| A A
& — J OV 35 IR = 1F
=k
28 | BIfHIE R KU 8 3F 2,226,000 6,076,980 2011/03/25| B A
KU 8
29 | B L AR SRK GT2 Basic Microbio 595,000 1,624,350 2011/03/25| B A
R KU 8
30 |” %tjfiﬁﬂwﬁﬂj SEDRE 80 703,800 1,921,374 2011/03/25| B A
v 25 5 (ELSD) HPLC
HOLEEM S A L — ¥ | Olympus E for L KU8
31 | v - ymp ) Micro 1,050,000 2,866,500 2011/03/25| B A
— PRI 2R International
Scope
37,173,900 101,484,747
HIET - F A R

(4) v—Hhax hOEH

FK— T DLV BARM 20094 & U010 £ # &+ T, 1,657 /53— (4,523776,000
M) owv—hnax MEENRG Y | AR, HELE, ZEEFICH S 7z, 20114FE S5
T ABEL TV,



®x—7 O—A)LaR+DAEIHE

BT E (FY) 2009 2010 Gt
A% (THB) 3,228,676,50 13,341,449.39 16,570,125.89
AfgE (M#EE) 881 754,000/ 3,642752,000 4,523756,000

T - A R

he:]

3—1—2 XA AFEH
(1) C/IPOFLE

F— 8D LB YCIPNR2214ELE (ERTC : 144, CU: 34, KU : 24, DEQP: 24) & T
W5, 9 BIAITEFRIRE, 1A FHEARFELERICETR T L, ZOMICAD TR T
RALOZ NEDON TS, RAIZ, BEEZII4AWOELSEZL L (—iITHEL), 20EN
Z< ., MEEREOFEEZLL, YV FOEBITBONCEIALTH D, BEHITIER-
T, 7Vl FORTETEHRENDILONRE L, BT L - ELD%4 (CU: 54,
KU : 114) 2ZCULTKUTY B Y =7 FOFEEZ1T> T4, TOMIZ~E F—LRFK
W7 VT TRRZREE O IT> T D,

£—8 HOUEZ—N—FDEE

CIPE A o B2 A
1 | Mr. Boonchob Suthamanuswong ERTC | 1. 2, 3. 4| 2009/05/11- 2011/5/58i7E
2 | Mr. Mesak Millintawasamai ERTC |1, 2, 3, 4| 2009/05/11- 2011/5/5517E
3 | Mr. Panja Yaithavorn ERTC |4 2009/05/11- 2011/5/5817F
4 | Dr. Daisy Monknoy ERTC |4 2009/05/11- 2011/5/5517F
5 | Dr. Variga Sawaittayotin ERTC |2 2009/05/11- 2011/5/5517F
6 | Ms. Suda lttisupornrat ERTC |3 2009/05/11- 2011/5/557F
7 | Mr. Chatchai Thopanya ERTC |4 2009/05/11- 2011/5/551F
8 | Dr. Chavalit Ratanatamskul Ccu 2 2009/05/11- 2011/5/5817E
9 | Dr. Nalinrat Masomboon Cu 2 2009/05/11- 2011/5/557F
10 | Ms. Jantawan Tanjareon Ccu 2 2009/05/11- 2011/5/557F
11 | Dr. Chart Chiemchaisri KU 3 2009/05/11- 2011/5/58L7F
12 | Dr. Wilai Chiemchaisri KU 3 2009/05/11- 2011/5/58L 1%
13 | Ms. Sukanya Boonchaleamkit ERTC |1, 2, 3. 4| 2010/03/22- 2011/5/58L7E
14 | Mr. Sutiab Srilachai ERTC |4 2010/03/22- 2011/5/5817E
15 | Ms. Jittima Jarudacha ERTC |4 2010/03/22- 2010/9/30
16 | Ms. Chawala Sienglum ERTC |4 2010/03/22- 2011/5/58i7E
17 | Mr. Krison Wongsila ERTC |4 2010/03/22- 2011/5/58L7E
18 | Ms. Varisara Sunthonwatthanaphong ERTC |4 2010/03/22- 2011/5/5517E
19 | Mr. Anupong Poonnotok ERTC |4 2010/03/22- 2011/5/5817E
20 | Mr. Ubon Musekawat DEQP | 4 2010/03/22- 2011/5/5817F
21 | Ms. Jariya Chernjaichon DEQP | 4 2010/03/22- 2011/5/58L7F

HAT « AR R
(2) Mgk

FuYx s MEBNISLE R HEE (ERTC/CUIKUZE N EN DO EBRESCHMFHBEE) 141
Al k> T STV 5,



(3) HEHf
F— 9D LB YSFEOHMMMNERTCIZ L » THA &L, ERTCOFER=EICRE SN TV 5D,

X—9 SAAITHBALLEME

B 4 ¥ &| flifg (THB) P A 5 A
1 | WA (TOC) HirikE 1 1,560,000 4,250,000
2 | i bAEE 1 508,785 1,388,983
3 | AU ATZ—BHfHIE (PCR) mHrikE 1 300,000 819,000
4 | HEOCBEMEE 1 989,600 2,673,511
5 | BOD By #— -« 25 A 1 184,040 502,429
o 5 3,542,425 9,670,820

HET « A R

(4) a—Hrazx ho/#H
F—100 LBV AL »Ta—hrax s (HE) REHIH, 7a¥=7 FOHO
AT (G5 L1380, A DO 0ssmer. EREFLELBEFEIMEH I TV A,

£—10 TFY: 241 DEHEE (10ANS9AFET)

(BAZ : THB)
HLRkA 1 2 A 2009 2010 2011 A Bt & Fh
R (ERk%H) (THB) (1)
ERTC 1,200,000 1,000,000 2,000,000 4,200,000 11,466,000
*CU
KU 550,000 600,000 1,150,000 3,139,500
At 1,750,000 1,600,000 2,000,000 5,350,000 14,605,500

FCUIRERREE T LOXHEAZEE L TV 2RV D RH,
HIAT « A M 1B R

3—2 HEDOERE

3—2—1 R KEFHEWROBTE - BA%E - & RAREIZRD 2 H ERPE AR TE D,
RELTIEENL-1~1-41IC DT > TUEEID kS T 5,

R LIDOTEENEZPOIZI - TERTC (HARANRMZE, C/P, RA) TiThbhTW5b, FRiE, O
MoE (5811, OF —Z BV > 7V > 7158 (GE#E11-2), @ BEEMIOT — & X
£ (E#13). QU—r vavyFlarrzrLr A, BESE (GLHE) of# (5814, O% 4
M (aIa=F 4 72 L) 5 (5#1-4) EThD, 26 DOKEIZIR&DE > ¥ — D% (2012
EORWEENIEEN. TE EERTCATEDN L E RN H - 72i5811-1) ~2RBl-> T\, 7rv=7/
METETOIRETIL, LEROIFEENIMZ T, E@&BOSIT, T —FX—2DHEEL (DEQPDC/P
L) BiTbh b,

3—2—2 mR2: HBICHKEINDIEOOFH B =R LF R (=X — ) f#5]
KREE - FRHAY AT AR SN D,

RE2DIEENL, M OBREOENEZRVRT O T AT —VOERLE f oy b AT —)L
DEBRELEDYE UTod, POL Y H 00N — 2 TilEA TWD, {EEH2-1 (Gl & #Efw)




HBEICH T LTV TR LA OIEBEMEH Td D,

IEBNERICCUIC CHARANRME, #EdZ 14 L - B0 TiITFbTW5, EB2-40
UL O/HFDHBERTCTH DTS, <A 8y h 27 —LDip-MBR (it-MBR7 54 FZE H) 2
B Gl B b)) 25, CUF v v /S RN O B2 FHCAE 2 1 5 V20114ELH 7 B JiE 4 4
Folt, POLETIE MMHEENVICRET D) LHDON, FEENLLDORWITRER B NND 2 &N
MESIND, BECLVOHKERAEOIKDED L (AR L FHFEEEITIULROEKET
MR SN TV ) 2CUNTRIEL, CURRESL &L, MR o235 2 LB TE,

3—2—3 H3: HBICHEEIND 2O OF T R EIRAEER (HIERIR B LA R 38 A= J i )
KRR RAEMRSEE SN D,
REIDIEENTIZIEPOIZ I » TiThIu T\ 5,

EEN3-1 (2) 135 E3-1 (1) OEBREEBOEFEOO, TOT — X BEIVKE., BRET 5, I&
#3-2 (1) 137E83-2 (2) B) DT L F ¥ N OO A 1y b A — L OIEE A2 KBTS
720, FHE LY HAEEE L TiIrb T\ 5, EEI3-3IZERTCA Y v 7 DEF D7, G2 2 E L
fAtE L T 5, TEENIEICKUIC THARANRME, #HEE24 LEL - ELo%4E (114) T
DI TW5b,

3—2—4 R4 WEHOKFRMOLZDORRRER - £=2 ) U 7 FENEEIND,
AR AT6 7 N — TN IV TCERTCZ HLDIZIEE L CTW 5, 6 7V —T7 & biFEi & fikfe 1 Ch
%, (POCTIXEEZ L CW AWK NS S) 7 v—7 PO Lo 758 ORRIZIE—-11O LB
Th b,
x—11 (1) HBIDOFI—T (POL TFEE| LDOBEELLY)

PO TiEHE)] w HA e
T—T 1257 415421% %;i;? i%g% PR G K
AL — 7w
1| KREB®RT T vk 4 4.3. LEN F XA 77 Y& XD
74— A FyIvF
2 | HEE 8 4.8. KAF. PEES. NN M, 7Y S
=i 5O R
3 | fEHEE 7 4.4.48. 0, R b R—n|zar Yy JHREREORY o
TEAAL | K VT HIK D 8K
4 | R 4 46.,4.7. i) ERTCO R bV —
oA U —X 8 46.,47. s TYVTIR | 7nryy s KL ayv
— KFBE T MK
6 |[RFE74—TEY 4 45, 4.6. % 7V F A
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* A Ky THITITHANEME 25T
HIET - A FERK



x£—11 (2) HRB4OTIL—T (BHEEH)

7= H m PR I
1 | KEBEWRT 7y b7 | - KEBEHRT T v b7+ — L OB% (EBDILR)
— A CWEET — & L WO ST T — 2R AT,
- Bt - Fik o Bis T—HADFEE, TTy b T —AD
1ERK
2 | A cfEEEY R 7 OE RGN (G soe 7))
c HN TR KR AT A ORSE ME, YTV T S5
3 |HEEERTEAA N | - RFEY R T ER AL FOE (b AoE )
CANMEREOE=F Y VT ORYBRET NVORE NG A= —DRE, $ TV
4 |IB MR - BEWALEAE ) s D H B i R OB &RV | (ki)
VEAEY OB L REDREE i OBk & FEB ., o

< KAERES & FEBRANTERIR L 2 o g by &g | (201146 A 12H#T)
bk ZFE DR E

M ERIED AT =X N E Y FERBH L REHEE
MOREDEGEFRT D

5| ZvA - vr—s— |- HKORREHEERET (EBHDIER)
< ARBE 0 S B LR S & RSB YA RRIE, TV v ERE,
c SBTAKIGER S AT A DFRE L IS

< KIEMERFIRERI DS A RET B

< S EBKAEES S AT A DB ER I 0 D EEAM
6 |MRFT 14—V c BEA~OF RIS IT KRR ORF RIS L | (k)

vy 4 TR AT BT B AR IE RO R P RBRE, VT O
AT« FA R

3—3 7o Y FrBEOERE

Tavxr hERE  REPEICE T X 2 22 KRN S HT ISR S, ERTCIZ L %)
ROREBROT D ORI ERRLANHELSND, Yuv =7 AL, v =2 PORREENE
AT DR&DE VX —DHEEDHEEENTETNDLIIEND, HOIBEEER SN TWDLERD Z L
NTE D,

3—4 JOoPzy hOEMREE - EEOTOER

ERIIZE > T, HIBH - GIENRBERTFET 2000, ZTREMILT HFEEZRNZLT

Tyl FEEE LTS, IHFBNCKE 22BN, HIFBIRO Hik, ~x U A v MESIZ

flEIZ7e <, ERTCKXOCIPOF —F — 2 v T OEMITE V., AT o -MERE EOMTIET

OB THD,

(1) =% (ERTC. CU, KU) BOE#IIA T 0P = 7 MIHKHATH DN, =F DOEWIZ20~40km
BEu, Bl ME- T, SMICITFEU EO R RZHOCVLERNL L ONBRTHD, ZOHk
DL R CiE 2 52T 5 72 DIICARMFESLCIPRENE NG LAW, BFEMREEZ LA LT D,
MO, BEEREA — /L THBEICHEREZ T L TV, BFICHENARLSELHEBIIThbA TV 5,
CIPIZITE TNV, Yu vl hORMESLCUEKUDEA L HKE, HHILAICHEE R %E
ERZLTWD, WHREZAV—7TiX, EMEBAERBES. KOEHONLRNA X
—F v NEMEEME S CEKERD 5o T 5,



(2) M ORBEIZHONWTIX, RRKTTPFELVSTADOENRNH -T2, TOHBEDIDIZHIERD
HEEOERERH Y, ZHFFR 7oy =7 FOMKE ELTEZY 525D T, 2O O=
B D 7o DITIEFEMBANZ KIS T _XREH D TH D, £/, BRIZOWTH FRiOXRE#H LD 2
LICky, BNEZEMTHAZENTE, FRILE2—0ORR TR, FFETIELITHTY
7200,

- BEF O FEBRER M Ao TERBREITo 72, (BEEO%D D)
c RUF A= VDERE A By AT VOEREREA LT,
-« M B AN BRI TR R L 7

(3) A BENFONKEEHIHED H#213H VERTCIZBWTH EHBMEARHAT A N TX 2L 72

STWS (EFEBBOBEOHAELRO LN TWARW), LER-T, FYrlxs FTldv v
NU—MARELTEY, RAZED Z L TREDEMM - TV D,



HA®E FRHLE 2R

5
4—1—1 =4
a7 MIXZEYERSH D, F O E 320084512 H O FEMR E R A R MERR L 7- 224
WM DHFEHIZOWVWTIEL, REREVWHLRNWI ETHD, LLFICZEOFMETT,
(1) 20004FI2 ¥ A BUSIZ K » THEINTZEF KO E Y a > (National Water Vision, Office of
National Water Resource Committee) (Xt ST\ 5,

(2) A BIFOFEI0REF SR 5 (Tenth National Economic and Social Development Plan,
2006-10H ~201149H) bkt SALTHY . 5OOEEFEFED1DIZ TEJR & RKIKNE P
DRA] EWOHBEND D, ZAUE20114F10H O F 1R E 4L 18  #1E (Eleventh National
Economic and Social Development Plan, 20114-10H ~20164F9 A ) (25| Z #2341, 5D D EEHE
JEFTE D12 THIGATERERE & 2 X 2 =7 « OBRE 22 8 L TRRMRKE B O
] LWOHARD D,

(3) HABUFDOODAD FEtix, st ¥ A EHFERBAGF®EICELDON, Y7y ME, 2
BhE S D2. S DORBACITEE S RIBE~O % . BIRBRE D (1) BREEE AR S8,
Wh7ae 7750 (7) #HERERE T2 7 7 ATho>TW5,

(4) B AREBFORFZHAN O HF#HOL1 IR ES [ 2 ~X— 3 225) (200746 H1H .
PEIRE) NV, B5E [ /) R_R—2 g UH] Il e —F~y 7, 1. ey
AT LOUWHEM, (1) Rl NEHE, 4 BE - = 30X —% 1 ROFFHA
N L DR & EEERR, ORFHEI Aok, B ®E EEE oR 2 1 o5k,
IZBWT TADAA - FREOME OKRIE, RRERE, BYE) . BRI E A~ DO EAM S8E .,
ERERORAEITELS B 5T 2 BREHNE O EIC X T 2B EEA~O D=0,
WFZE0 AN B B AT 7o S [ENE B O LS SR & 72 2 M HE - WHIeHE R, WFsehEER - a4
DA 2 3R $ 2 L &b, ERFFECAM B2 BLHL T —IKIAT O 7o DI 5EE 2 IkiE
THHEEZRHNT D%, HEX Yy hU—27 3 DICERY A, BREEELE ORZHEMT
NEEIET D) LR EhTnd,

A=y NTNA—=T DY SIZHONTIL, =7 v 7= RREINTWNRNTZD
ML T ey, BAROHEAM TIE, MBREOWEEA, AFFERRER S (CEAIEN S D,

4—1—2 HuE

HHMEXFRROEBY +TH D,

(1) 7uev=7 b HEOERE
TuYxr NEEX, TeP el FORRETEN T HR&DE VF —DBREDFEFEN T
XTNDHIEND, HOAREERLINTNDIERDLZIENTED, £ VX E2—TlL, 50%
TR 7278\ & T ADBIIED R &\ D RIE R L0 o T,



(2) AT RV =2 FAEEERT DI HSTH S,

EATRORRE, Tuv=s FAEEERT 520K EREA Th D, KRLLU?
1B Tip-MBREEIFOBIZE . FR 54412 35\ Tldip-MBR % fi b 72 W LRI A B3 2 364 o
BFgE (6-0). BEELE, HE2-ADKERLZDOMDT — 4 LD T, BIEL, HITEITV.
ISHIF SO ETV, I 7 —%2BL TZORBENRT 2 HEZHE-> TV,

(3) EHBRELA & [HE 2K

BB X, DEQPODG (Director General) O [ 7 ¥ =7 b OE#Z2 45K M L T\ 5,
F7-. DEQPIIIkE & L TEHREARET A2 HINOE K OMERH LD T, Yav=7 MOk
RENNIFE 7 Z—~E R THEYa v R’bb] LOSEICEHINTVD, HEER
TRMU =5 ho T,

(4) RN DL 7T BT =7 bAEIZED EFTOIBRMT, IMBREPEES L TORNTZD
R T & 200,

4—1—3 2R
NRMIT S TH D, TRTOEAIFPOICH » TIEH SN TWAS, HIIFDOIRIE ., CIPOELE .
WHEFERZE DO W T N HDRAD X A X 713y cdh - 72,

4—1—4 A7 F

(1) TRROEBYVEMERNALNTZ, IWEERITALNLRNST,
1) CUF ¥ > /S AND2H AT ORI E L 72ip-MBRIZ DWW T, CUNA D B 7 I12E
MIRFELNTWD,
2) ERTCOWE & A AR NEMZ O - EM% D7D OHERFHRIC L > TERTCE AHY -
RO R~ bV —7 Regfb STV 5,

(2) EALEENHFE SN TWRWDO T, FLEEOEMLIAIIZN LR, 12751, Bt
HHTH->TH M BEOREIITREL DI AL FHESNTWVWADT, BV HICRE
THZENEEND,

FREFRUHEBECTEVAZEE e Y 27 FEESTERHEL THRWNIZOWTHET S
ZEIETERMDP T, LML, ELEEX., KOBAHOMIE, @EH, & &I
PLHLEDIZRAIN, Z0HHERKICEHL T, BAMHKOFEE L, OHoKbo ) O
Db E< 20, MFOFTBEIIDLNE W) RIALTHLZ L, OBFIHKDEIZELD &
IANKRENWZE, OQFAAKOHBTEZLN TS DT, BEAKLBRFI SN TY
L0, FEM~OKIE, HE, FTHKREETHKTRERENEZEDDI VY T —X
F L. BET~OFHICIIEENRT V7 — FORERERH D Z Enb . B HEOERIC
B L CEBAILTE 220,

4—1—5 ek
PLTFORERNLEHEIEICOWTIE T = — 2k I & TH D LW IO FEmICE - 7=,



(1) AR - BORAYE et
1) FEH7 a2 ATRRZZEIIC, RAIZEH / UAT - HHE - MR EE I TNDH DT,
RAIZT vy =7 FOMERFERMICEEREZHZRIZLTVWD, £N) ZERTCOIEEI DL
Kk > CHEREM L“CU\ZDRA%%L*%% LCREHATAZ EIIMETH S,
2) ZHPETIR AT X 91T, FHIWREZ a# % FHE (Eleventh National Economic and Social
Development Plan, 2011@10)% ~2016%F9H) D5 O DEEFIEEIE D1-2IZ [HI 51T BH% RS
LAl a=7 s ORERLELELEL THENLRKEEOMRE] LWOHELND D,

(2) By FefetE
1) ERTCOFPHEITF —120 L B0 HEx I 2 TW\Wb, 20104EE 1%, 155,400 5 THB (K4
f£2,0005 1), 20114E% (20104E10H 7> 520114290 £ T) O FHIT1{Z7,900 5 THB (F4
168,800 ) ThHh 5D,

12 ERTC
(BEE, BHAL : B 3—)
EHE 1992 1993 1994 1995 1996 1997 1998 1999 2000
10 20 25 41 61 54 41 39 70
2001 2002 2003 2004 2005 2006 2007 2008 2009 2010
57 50 83 97 77 124 132 150 165 154

HET - B R

2) CULKUDHFZEE L, MFENFZHFE L TCENRRBOLANIEZO T e Y =7 N O
WISCTENR TV DVATATHD (HARORFE LR, M OHERRE OHHMTTH
MED DT L E 720y, Fill7Te s OKRBIX, AIFEORREZEIND D, &
STPERBZDE WS FEIT7R N,

(3) R&DDHEkilE
HBAFERTCIIMFZEE DA =T 7 4 712X » T, CUEKUDEFEAR Mk 42 LH+ 579
DORFE2 & 3DIEEN%Z GTLR&DEZ D T-, ZILIIR&DDHEE B OFEBIZE T D,

(4) the. b, BRELO Rtk
1) bo&—fil Ziﬂ“LTO)nuu‘ﬂa@{%%hﬁ)ﬁbﬂﬂi Z A A2 TRV THA K ORI 2

AL E LLZew,
2) WK AR LIz L 2, BRAHA~OFREREGEL Z LS ND,

(1) 7ry=7 FAMLERITITH L E2—RFATHLIRERB L TW5, HEITBRTAPO

IR > TIThh TV 5,

(2) 24, A&, DRI THY, EOA X7 RBRBIALTE TS, FfietEids &



ft S ERTDBEND D,

(3) vy x=/ FNEIEIIR&DE VX — NI EICHKEET A2 LIk -> T, Ymvy=7 METE
TlcFae =7 FEEETHFDICEREINDETHA I,

(4) R 2R 4 DFEREZRNQT, @H - FRAIEKRT 20T 1 ODR&DE V% —Th
%o R&DE v # — DRI DWW TIT2012E D B W & W O TETH D Z L BERTCHTE
MORERNTE N, BRREFHNRICOWTE LU Ty, ERTC, CU, KUD
fIZDEQP & 23 D Z & b BAIZHEEARH 255D TW S MERNH D,



JST

1 JICA JST

JICA ST SATREPS /

JICA OECD (1991 ) “ i

JST
JICA 5 Relevance
Effectiveness Efficiency Impact Sustainability
JICA JST
JICA 5 JST
JST
C/P JICA JST
JICA ST
1 JICA JST
/

2 JICA

JST
3 JST

JICA
4 2 SATREPS JICA
2
““ERTC 772
iP-MBR

21



10 JICA

ERTC JICA 1991
ERTC
CuU KU
SATREPS
CUu KU
ERTC
CU KU
ERCT
“remain uncertain” “too early to foresee”
ERCT
SATREPS /
Y “ERTC Y
CuU
KU ip-MBR OR

22
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(1) fFEEERTEIZHOWVWT
NF—2 oo H—s—] (CIP) LTENLLD

16 U 72 BRIFICCIC T ERM R BIEN A B S TD),

(2) 7uv=7 FREOERZ2ENITE T 2I58 O Ehi
vl MERETY, a3a2=7 4, FHEEALEITEATHZ0O0

EHOEBERICITEARN ., TETCOHIIZERBNLREBEORENAITHS, 7oy
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3. HEBEER

MINUTES OF MEETINGS
BETWEEN THE JAPANESE MID-TERM REVIEW TEAM AND
THE AUTHORITIES CONCERNED OF THE GOYERNMENT OF
THE KINGDOM OF THAILAND
ON JAPANESE TECHNICAL COOPERATION (SATREPS) FOR
THE PROJECT FOR RESEARCH AND DEVELOPMENT FOR WATER
REUSE TECHNOLOGY IN TROPICAL REGIONS

The Japanese Mid-Tertn Review Team (hereinafter referred to as “the Team”),
organized by the Japan International Cooperation Agency (hereinafter referred to as
“JICA™) and headed by Mr. Hideo Noda, visited the Kingdom of Thailand from April 20
to May 4, 2011 for the purpose of conducting the mid-term review on the Japanese
technical cooperation (SATREPS: Science and Technology Research Partnership for
Sustainable Development) for the Project for Research and Development for Water
Reuse Technology in Tropical Regions (hereinafter referred to as “the Project”).

During its stay, both the Japanese Team and the authorities concerned of the
Kingdom of Thailand had a series of discussions and exchanged views on the Project.

As a result of the intensive study and analysis of the activities and achievements of
the Project, the Team prepared the Mid-Term Review Report (hereinafter referred to as
“the Report™) attached hereto and presented it to the Joint Coordinating Committee
(bereinafter referred to as “the JCC”) held on May 4, 2011,

After discussions in respect of recommendations and issues for the successful
implementation of the Project, the JCC approved the contents of the Report and the
respective representatives of the Thai side and the Japanese side agreed to the matters
referred to in the documents attached hereto and forward it to the respective
(Governments,

Bangkok, May 4, 2011

g;r\/\/v‘/\ ’ Ronflow WAM"/(—M“'“ '
r. flideo Noda Ms. Pornthip Puncharoen

Leader Director General

Mid-Term Review Team Department of Environmental Quality Promotion

Japan International Cooperation Agency Ministry of Natural Resources and Environment
The Kingdom of Thailand

Bsomdob  SHamary

Mr. Boonchob Suthamanys%ng

Director

Environmental Research and Training Center
Department of Environmental Quality Promotion
Ministry of Natural Resources and Environment
The Kingdom of Thailand
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Chapterl. OUTLINE OF THE REVIEW

1.1. Background of the Project

Southeast Asian countries located in tropical regions often suffer from drought in the dry season
and flood in the wet season. Furthermore the rapid growth of economy in the countries has caused
various environmental pollution, resulting in vulnerable water resource and limited access to safe water,

Thailand is the country leading the economic growth in Southeast Asia. The promotion of 3R
{Reduce, Reuse and Recycle) of water resource in each of urban, industrial and rural sectors is needed
there for elimination of the vulnerable water resource, improvement of the access to safe water and
conservation of water quality. The Technical Cooperation (SATREPS) Project for Research and
Development for Water Reuse Technology in Tropical Regions aims at conducting, in collaboration with
Thai and Japanese research institutes, research and development of water reuse technologies which
contribute to the 3R of water resource in Thailand and other tropical countries.

The Project also aims at implementation of project outcomes to Thai society by establishing
“Research and Development Center for Water Reuse Technology in Tropical Regions™ and at capacity
development of Thai researchers for research and development through this collaborative project,

The Project started in April 2009 and ends in March 2013.

1.2. Objectives of the Review

The objectives of the mid-term review are as follows.

e To identify the extent of achievement of the project purpose and outputs stipulated in the
Master Plan.

»  To identify the positive issues and negative issues, if any, for project implementation.

¢  To reconsider and revise the Master Plan and Plan of Operation (PQ), if necessary.

1.3. Members of the Review Team

The Review was executed by the Review Team (hereinafter referred to as “the Team”) consisting of
the following members.

s  Mr Hideo NODA (Leader), Director, Environmental Management Division 1, JICA

o  Mr. Shun NESAKI(Cooperation Planning), Assistant Director, Environmental Management
Division 1, JICA

e  Mr. Kimihiro KONNO (Evaluation and Analysis), Chief, Second Business Division, VSOC
Co., Ltd.
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s  Dr. Katumi MUSIAKE (SATREPS Planning and Evaluation), JST Promotion Committee,
Evaluation Committee, Science and Technology Research Partnership for Sustainable
Development(SATREPS) Program

s Mr. Masayuki SATO (SATREPS Planning and Evaluation}, Director for Special Missions,
Research partnership for Sustainable Development, Japan Science and Technology
Agency(J8T)

o  Mr Kingo HAYASHI (SATREPS Planning and Evaluation), Senior Staff, Research
Partnership for Sustainable Development, JST

1.4. Process and Schedule of the Review

The review was executed in the following process and schedule.
1.4.1. Initial Examination

In the middie of April 2011, the Team reviewed available documents related to the Project, clarified
Mid-Term Report prepared by Thai Counterpart (hereinafter referred to as “C/P*), and prepared an
evaluation grid which lists the specific review points and the data collection methods.

1.4.2. Study in Thailand
The Team visited Thailand for the following objectives.

o To identify to what extent the activities, outputs and project purpose described in the Master
Plan have been implemented and/or achieved.

¢ Toreview the process and results of technelogy transfer.

e  To observe the current conditions of procured equipment and facilities.

e  To make recommendations towards the implementation for the rest of the project period.

The study was mostly carried out by interviewing the C/P and the JICA experts. Information was
also collected from relevant stakeholders such as Department of Environmental Quality Promotion
(hereinafter referred to as “DEQP™), Environmental Research and Training Center (hereinafter referred
to as “ERTC”), Chulalongkorn University (hereinafter referred to as “CUY), Kasetsart University
{(hereinafter referred to as “KU”), etc. The Team also observed laboratories, experimental sites and
equipment provided for the project implementation. The following table shows the schedule of the study.
The evaluation grid was finalized and Master Plan and PO were reviewed based on findings and
discussions during the study.

S ot Pandboan . Boondll
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Date Activity
April 21 | Visiting ERTC and Interviewing JICA Experts
Thursday
April 22 | Interviewing ERTC C/P (Mr. Boonchob Suthamanuswong, Project Director, Mr. Mesak
Friday Milintawasamai, Project Manager, Dr. Variga Sawaittayotin, Dr. Daisy Moknoy, Mr. Panja
Yaithavorn, Ms. Chawala Sienglum, Research assistants)
April 23 | Interviewing Dr, Chavalit Ratanatamskul and Hearing of Project Progress at CU
Saturday
April 24 | Document preparation
Sunday
April 25 | Interviewing Dr. Chart Chiemchaisri and Dr. Wilai Chiemchaisri at KU
Monday
TV Conference among JICA Experts, JST and JICA
April 26 | Interviewing Mr. Mesak Milintawasamai and Ms. Suda Ittisupornrat at ERTC
Tuesday
April 27 | Meeting with Ms. Pornthip Puncharoen (Director General, DEQP)
Wednesday
Reviewing Master Plan at ERTC
April 28 | Presentation by Dr. Chavalit Ratanatamskul and Hearing of Project Progress at CU
Thursday
Visiting project sites at CU
Discussing Research & Development Center at ERTC
April 29 | Presentation by DPr. Chart Chiemchaisri at KU
Friday
Observing Laem Chabang project site
April 30 | Document preparation and Internal Meeting
Saturday
May 1 1 Document preparation and Internal Meeting
Sunday
May 2 | Internal Meeting with JICA Experts
Monday
Discussing Mid-Term Review Report with ERTC
May 3 | Discussing Mid-Term Review Report with Ms. Pornthip  Puncharoen, Director General of
Tuesday DEQP and ERTC
Meeting with Dr. Monthip Sriratana Tabucanon, Advisor, ERTC
Finalizing Mid-Term Review Report
May 4 | 2™ Joint Coordinating Committee at DEQP
Wednesday

Reporting to JICA Thailand office

L% ]
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1.5. Methodology of the Review

1.5.1. Master Plan and PO referred to the Review

Master Plan (ver.1) and PO (ver.1) were prepared when the Record of Discussion (R/D) was signed
by the Chief Representative of JICA Thailand Office and Director General of DEQP on 31* March 2009.
No revision of the Master Plan and PO has been made up to date as shown in Amnex 1.
1.5.2. Points for the Review
Achievement and Implementation Process of the Project

The achievement in terms of Inputs, Activities, Outputs, and Project Purpose were assessed
comparing the actual progress of the Project and the Master Plan (ver.1) and PO (ver.l). The
implementation process of the Project was also assessed through available documents and interviews.

Evaluation Criteria

In addition to assessment of achievement and implementation process of the Project, the Teamn
assessed the Project from the following five evaluation criteria.

(1) Relevance: Relevance of the Project is reviewed by the validity of the Project Purpose in
connection with the Government development policy and the needs of the
tatget group and/or ultimate beneficiaries in Thailand.

(2) Effectiveness:  Effectiveness is assessed to what extent the Project has achieved its Project
Purpose, clarifying the relationship between the Project Purpose and Qutputs.

(3) Efficiency: Efficiency of the Project implementation is analyzed with emphasis on the
relationship between Outputs and Inputs in terms of timing, quality and
quantity,

(4) Impact: Impact of the Project is assessed in terms of positive/negative, and

intended/unintended influence caused by the Project.

(5) Sustainability:  Sustainability of the Project is assessed in terms of institutional, financial and
technical aspects by examining the extent to which the achievements of the
Project will be sustained after the Project is completed.
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Chapter2. OUTLINE OF THE PROJECT

The Project has been carried out since April 2009 along with the Master Plan (ver.1). The Master
Plan does not include Overall Goal which stipulates expected situation in three (3) to five (5) years after
the completion of the Project, according to JST-JICA Guidelines of SATREPS. However, overall goal
can be set up with further discussion to have a common understanding of making use of outcome of the
Project. The expected Project Purpose and Outputs written in the Master Pldn (ver.]1) are as follows.

2.1. Project Purpose:

Appropriate water reuse technology is newly developed for wide application with an establishment
of institational framework for effective management in Thailand.

2.2. Qutput:

1. Institutional framework for research, development and promotion of water reuse technology is

developed.

2. A new energy-saving (and/or energy-productive} decentralized wdter reuse system is developed

to install for on-site operation.

3. New resource-productive and greenhouse emission reduction-type water reuse technology is

developed to install for on-site operation.

4, Effective management dnd monittring system for community-based water reuse is developed.

e PN Pl Pamvelo—.  Dooslh
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Chapter3. Achievement and Implementation Process
3.1. Input
The Team confirmed that the Project has following input along with the Master Plan (ver.1).
3.1.1. Input from Japanese side
1
\. 1
Leader, Sub Leader, Project Coordinator, Research Coordinator, and experts in the field of
Risk Assessment and Decentralized Water Reuse System are/were dispatched to the
Project for Seventy six (76) times, and the total dispatch is around 50 Man/Month.
The detail of the input is shown in Annex 4.
(2) Training in Japan

Total number of twenty seven (27) C/P was dispatched to Japan for trainings. One of them
is a long-term training as a PhD student in the University of Tokyo.

The detail of the input is shown in Annex 4.
(3) Provision of equipment

Equipment equivalent to approximately 37.17 million THB (101.48 million Japanese Yen)
was provided.

The detail of the input is shown in Annex 4.

(4) Operaticnal cost

The total amount of approximately 16.56 million THB {45.23 million Japanese Yen) was
shouldered.

The detail of the input is shown in Annex 4.

3.1.2. Input from Thai side

(1) C/P and other staff

) . PU_MhNP fanclan . ﬁsmv%
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Twenty three (23) C/P have been assigned to the Project. Tent (10) Research Assistants
{RA) at ERTC, CU and KU were allocated with JICA’s budget. PhD and master’s degree
students are assisting the Project in CU(S), KU(11). Additional collaboration has been
done together with Mahidol University and Asian Institute of Technology (AIT).

Other administrative staff in ERTC, CU, KU, Mahidol University, and AIT is also
assisting the Project.

C/P list is shown in Annex 3.
(2) Provision of facilities

The necessary office space and the space for facilities of the Project have also been
provided.

(3) Equipment

Equipment equivalent to approximately 3.54 million THR (9.67 million Japanese Yen) has
been provided.

The detail of the input is shown in Annex 5.
(4) Operational cost
Cost for operation has been shouldered by ERTC, CU and KU in the way of consumable

goods, communication expense, travel expense and ete. Exact amount of the cost from CU
is yet to be calculated.

3.2, Achievement of the Project

The Team observed following achievement of the Project. However, setting up of measurable

indicators is necessary to assess the Project Purpose and Outputs more effectively. As for Outputs,
the detail is shown in Annex 6.

3.2.1 Project Purpose

The Team observed achievement of the Project Purpose to a certain extent since the Project

already has a blueprint of the finction of R&D Center to utilize the project outputs. Full
achievement of the Project Purpose depends more on Qutput 1 and Output 4 considering the
importance of R&D capacity development.
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3.2.2. Outpuis

The Team observed achievement of the Outputs to a certain extent based on the findings
below.

(1) Output [

Activities under Output 1 are on-going as per PO. The results are installation of equipment

with a certain decree of {‘]Plﬂ\l cnmnhnc/qnqlvmnc data. collected data for a begt nractice ‘hnlrhng

a OOl 1 LeEltl UL LRy, salll Maid, WhLLLLL Lala AUl 4 Uoolr plalaiill, LU

workshop/conference, visiting sites etc. Those w111 be led to establishment of R&D Center.
Collection of samples and some of the analysis has been done by C/P. Investigation of a best

practice is on-geing at the same time. As for the promotion, international workshops and

international conferences (coorganized) have been done. Furthermore, visiting domestic related

organizations (municipalities) has also been done.

Plan has been prepared for establishment of R&D Center and its related activities (analysis of
heavy metal in wastewater and establishment of database) by the end of the Project.

(2) Output 2
Activities under Output 2 are on-going earlier than planned. And they have been mainly done in
CU except for Activity 2.4. at ERTC. Two sets of pilot scale of itMBRs (renamed from ipMBR)

were installed at CU in November 2010 and are now in operation without any problem. Activity 2.1.
has been completed.

(3) Output 3
Activities under Qutput 3 are on-going as per PO in KU. One itMBR for pilot-scale
experiment and the other itMBR for bench-scale experiment were installed and are now in operation
at two municipal solid waste landfill sites.

Following activities were modified properly. Activity 3.1.(2) was modified to utilize the results
of the Activity 3.1.(1). Activity 3.3. was also modified with the reason of the replacement of
researcher. Activities 3.1.(1), 3.2.(1). and 3.3.(1). were modified and extended for further study.

(4) Output 4

Activities under Output 4 conducted by 6 groups are on-going as per PO as shown below.

Y Prbiip Prmetan.  Dasondih
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Name of group | *No. | Related Purpose Main Progress
Activity Target area
of in PO
staff
Water  quality | 4 4.1, 4.2, | -develop water quality info. Plat | Chao Collecting  data,
information 4.3, form Phraya chemical analysis,
platform group River and | integration of
-review and analysis of existing | its data, making
data and info. tributaries | platform have
been done.
-transfer tech. knowledge
Pathogen group 1 8 4.1., 4.2, | -evaluate quantitatively health | Bang Pa-in | Investigation,
4.8, risk Industrial sampling, analysis
Estate and
-propose appropriate water reuse | Agricultura
system 1 fields in
Buri Ram
Health risk | 7 4.1., 4.2., | -perform health risk assessment | 8 villages | Determined
assessment 4.4.,4.8. at  Klong | parameter,
group -propose appropriate model of | Jik and | sampling,
human and environ. monitoring | Klong
(with Mahidol Luang
Univ.) municipalit
ies
Constructed 4 4.1, 4.2, | -determine types and conc. of | ERTC Exploring plants,
wetland 47,46 pharmaceutical residuals (PR) | dormitory |test of plants,
and hormonal compound (HC) Construction  of
in effluents of waste water wetlands finishes
treatment plants in June 2011
-determine peroxidase and H,0,
contents in aquatic plants and
select species for experiment
-find mechanism and metabolic
pathways, rate of PR and HC
removals
Greywater 8 4.1., 4.2., | -investipate current wastewater | Khlong Jik, | Site selection,
group (with 4.6.,4.7. generation and characteristics Khlong sampling,
AlT) Luang questionnaire,
-explore chemical from personal analysis
care products

Boonchb
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-install and operate
decentralized water-circulation
system

-determine effect of hydraulic
retention time

-evaluate treatment performance
of decentralized water
circulation

Economic 4 4.1., 4.2., | -propose to produce technical | Buri Ram Site selection,
feasibility group 4.5.,4.6 info. Relating to economic sampling, analysis

status and appropriate system of
municipal water reuse for
agriculture

*Staff includes JICA experts, C/P and RA

3.2.3. Implementation Process

Since collaboration among ERTC, CU and KU are essential for smooth implementation of the
Project, JICA Experts and C/P made mutual visits to discuss and share the research activities.
However, due to the distance among three (3) parties, they communicate frequently by exchanging
e-mails, telephones and etc. Moreover, meetings between JICA Experts and C/P were held on
research as well as administrative matters and more frequently among researchers as necessity

arises.

Because of the procurement process and the time to determine specifications of equipment, it
caused delay of equipment installation for about 8 months from the original schedule. However, the
JICA Experts and C/P made great efforts to overcome the situation by (1) using existing equipment,
(2) merging the bench-scale experiment into pilot-scale then conducting pilot-scale experiment and
(3) outsourcing analysis to other organizations.

Due to the difficulties of increasing permanent staff, the Project hired RA to take important
role for smooth implementation of the Project activities as well as Project secretaries and students
of KU who are also taking important role of communicating smoothly between Japanese side and
Thai side.
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Chapter4. Review by the five criteria
4.1. Relevance

The Project is relevant since the conditions, which were confirmed at the time of the detailed
planning survey on December 2008, remain the same as follows;

First, “National Water Vision, Office of National Water Resources Committee” presented by Thai
Government on July 2000. Second, one of the five important development items “Conservation of
resources and natural environment” of “10™ Thai Economic and Social Development Plan (October
2006-September 2011)”. And one of the five important development items “Promoting efficient
water management through close collaboration between local administration organizations and
communities” of 11™ Thai Economic and Social Development Plan (October 2011-September

2016).

Policy of Japanese Government on ODA and Science & Technology are still consistent with the
Project such as Country Assistance Program for Thailand (ODA) which includes environmental sector
and Innovation 25 (Science & Technology) which includes enhancement of the science and technology
in dipfomacy.

From the point of view of target group and beneficiaries of the Project, it is difficult to review
relevancy because they are not clear in Master Plan.

4.2. Effectiveness

The effectiveness of the Project is sufficient as shown below:
{(1)Degree of achievement of the project purpose

The Team observed achievement of the Project Purpose to a certain extent since the Project
already has a blueprint of the function of R&D Center to utilize the project outputs. Full
achievement of the Project Purpose depends on Qutput 1 and Qutput 4 considering the importance
of R&D capacity development.
(2) Contribution of autput to project purpose achievement

All the outputs have been contributing to possible achievement of the project purpose. Output

2 and 3 mainly contribute to practical application, while Qutput 1 and 4 to R&D capacity
development. These four (4) outputs are found to be sufficient to achieve the Project purpose.

Potlcp P Boowshb
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(3) Positive factors and negative factors

The Team observed no major negative factor towards the achievement of the project purpose.
As for positive factors, DG of DEQP is fully aware of the Project progress and already has the
vision way forward to promote the Project outcomes to other public/private sectors in Thailand
since DEQP has function to promote technology to conserve environment as mandate.

4.3. Efficiency

The efficiency of the Project is sufficient. All the inputs were well utilized as per PO.  Most of the

timing of inputs from both sides such as allocation of the experts, C/P and provision of trainings are

appropriate.

4.4, Impacts

The Team observed some positive impacts as follows; however no negative impacts were

observed.

Several organizations from inside and outside of CU appeared as visitors for positive inquires
on MBR

Network between ERTC and public/private organizations are strengthened by the frequent
visits for survey, questions etc. by ERTC stafT and Japanese experts

4.5. Sustainability

The Team observed that sustainability still remains to be monitored at this stage of the Project.
(1) Organizational and policy sustainability

As mentioned in 3-2-3, RA takes important role for smooth implementation of the Project
activities since the know-hows/skilis/knowledge are accumulated to RA, therefore, continuous
employment of RA is essential for the further extension of activities of ERTC.

As mentioned above, one of the five important development items “Promoting efficient water
management through close collaboration between local administration organizations and

12
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G

communities” of 11" Thai Economic and Social Development Plan (October 2011-September
2016).

(2) Financial sustainability

The budget of ERTC is increasing gradually. Related laboratories of CU and XU apply and
acquire budget every year from the universities.

(3) R&D sustainability
Currently, ERTC has started R&D researches based on the researchers’ initiative and also
included in the activities under Ouiput 2 and 3 to share the knowledge on technical
development with CU and KU. This could serve developing R&D capacity.

(4) Social, Cultural and Environmental sustdinability

It might be accepted by Thai society to utilize reused water if more and more public awareness
activitles are conducted.

When lack of water in dry season, demednd for the use of reused water is expected to be high.

13
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Chapter 5. RESULTS OF THE REVIEW
5.1. Conclusions

The Team observed achievement of the Project Purpose and Outputs to a certain extent at this
stage. The project activities have been conducted well along with PO.

Relevance, effectiveness and efficiency are sufficient and a positive impact has been appeared,
and sustainability is to be monitored:

The Project purpose will be fully achieved by the end of the Project through the achievement of
successful functioning of R&D Center.

5.2. Recommendations

Through the review, it was found that measurable indicators would be helpful to assess the
achievement of Project purpose and Outputs. JICA Experts and C/P are recommended to set criteria
(internal indicator) which describe indicators in detail by the end of August 2011.

In order to introduce the outcome of the Project into industries, communities, commercial
buildings etc., ERTC needs to access such information as cost analysis, needs assessment, climate
change (changes in dry season), government policy on reused water, awareness of people
(acceptance of reused water by people) etc.

To secure organizational sustainability, ERTC is advised to consider how to further strengthen
ERTC researchers’ capacity after the project terminated as well as how to move forward the RA.

As mentioned in 4.2. (3), it is a positive factor that DEQP has function to promote
conservation of environment and to increase public awareness. Therefore, it is recommended for the

Project to work closely with DEQP and other related department within the Ministry of Natural
Resources and Environment and line ministries for further promotion of the Project outcome.

14
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ANNEX | MASTER PL.AN

1. Project Purpose: Appropriate water reuse technology is newly déveloped for
wide application with an establishment of institutional framework for effective
management in Thailand.

Indicator (tentative)

a. Number and contents of newly developed technology

b. Performance of on-site test operations of developed technology

c. Institutional and organizational mechanism for promotion of water reuse
technology at ERTC

2. Project Qutputs;

1} Institutional framework for research, development and promotion of water
reuse technology is developed.

indicator (tentative)

1-1. Organizational structure and personnel of R&D Center for Water Reuse
Technology prepared at ERTC

1-2. Number and contents of information on water reuse technology collected by
ERTC

1-3. Formulated guideline on water reuse technology

1-4. Training, seminar and promotion activities implemented by ERTC

2) New energy-saving (or net energy-balanced) decentralized water reclamation
and reuse system is developed to practically install for on-site operation.
Indicator: {tentative)

2-1. Number of researchers and students participated in the Project

2-2. Results of pilot-scale experiment

2-3. Results of process performance of prototype system

2-4. Performance of the developed system

2-5. Performance of the daveloped analytical model

3) New water reuse technology with resource production {or GHG emission
reduction} is developed to practically install for on-site operation.

Indicator; (tentative)

3-1. Number of researchers and students participated in the Project




P

3-2. Results of bench-scale experiments
3-3. Resuits of pilot-scale experiments
3-4. Process performance of the developed system

4) Effective management and monitoring systerh for community—baéed water
reuse is developed.

Indicator: (tentative)

4-1. Developed water quality information platform at selected pilot site

4-2. Developed decentralized water reuse system

4-3. Proposed community-based water reuse method

4-4, Developed health risk assessment model

3. Project Activities

3.1 Activities under Qutput 1

(1) Development of R&D Center for Water Reuse Technology at ERTC

(2) Establishment of technicai information database of water reuse technology
{3) Development of a best practice of water reuse system

{4) Promotion of information on water reuse technology and the Project

3.2 Aclivities under Output 2

(1) Planning and Preparation

(2) Implementation of hench-scale and pilot-scale experiments

(3) Implementation of prototype system for wastewater reuse of commercial
building

(4) Implementation of experimental work on phosphorus recovery system

(5) Optimization of procedures for long-term operation and development of
maintenance management

(6) Development of fluid simulation model and dynamic model for performance
evaluation™

3.3 Activities under Output 3

3.3.1 Development of integrated anaerobic photo-bioreactor with MF membrane
(1) Laboratory and bench-scale experiments to determine optimum operating
conditions for photosynthetic bacteria growth, effects of membrane separation,
biomass yieid

(2) Construction and operation of pilot-scale photo-bioreactor with MF unit at
selected food factory

| €



(3) Optimization and evaluation of process performance

3.3.2 Development of ipMBR-RO for ieachate treatment

(1) Bench-scale experiments to determine optimum operating condition for
organic waste flushing, membrane bicreactor operation and RO performance

(2) Construction and operation of pilot-scale ipMBR-RO unit at selected solid
waste disposal site

(3) Optimization and evaluation of process performance

3.3.3 Development of energy recovery system from food industrial waste water
(1) Implementation of experimental work on anaerobic treatment

3.4 Activities under Qutput 4

(1} Review and analysis of existing data and information in pilot area

(2) Installation of necessary facilities for monitoring and monitoring activities
(3) Development of water quality information platform

(4) Study on the risk assessment of water quality on health and ecology

(5} Examination of econormic impact of introduction of water reuse technology
{6) Design of aplimum water reuse system in pilot area

(7) Installation and operation of water reuse system

(8) Development of health risk assessment model of reused water*

Note: (1) *-marked activities are mainly implemented in Japan under the
JST-project scheme.
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ANNEX 3 : Bvaluation Grid of Mid—term Review

Standard Evaluation Questions Result
[tems Questions

Relevance National Effectiveness of 10" National Development Plan | It i The 10” National Development Plan is still effective.
Development of Thailand in the environment field
Plan
Selection/ size of | Appropriateness of target group Target group has not yet selected. However it is expected CP, RA
target group and students in the Act 2 and 3. The number is around 30,
Japanese aid | Agreeableness of Japanese aid policy to Project | Agreeable as the detailed planning survey in Dec. 2008.
policy .
Japanese Applicableness of Japanese technology Project | Japanese Membrane technology etc. is applicable.
technology

Effectiveness | Project Purpose | How is the attainment of Project Purpose? It is attained as scheduled.
Output How is the attainment of Qutputs? It is attained as scheduled.
Research Development of new technology It is under process.

Realization of the result of Project to the real
world in Thailand.

Pilot plants are set at dumping site and 2 building in CU campus.

Several survey have done at community in output 4.

Contribution of
Qutput to

Project Purpose

Contribution of the improvement of the research

capability of the C/P to Project Purpose?

It is contributed.

Use of s the equipment

It is utilized at ERTC, CU and KU.
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Use of newly acquired technology.

1t is utilized.

Blocking factor

attaining Project

Affect of the rate of the change the job by C/P

to the Project

There are no change jobs among C/P.

(ref: two retired, one entered doctor course in the university then

Purpose come back in 2013)
Efficiency Appropriateness | No. of Japanese experts, their fields, timing of They are appropriate. In addition, Japanese students helped the
of quality, | dispatch Project.
quantity, timing | the kinds, quantity, timing of the setting of the | Some equipment have been delayed 8 months. However no serious
of the inputs to | equipment delay to the activities occurred. Kinds and quantity are appropriate.
the Outputs No. of trainers, their fields, content/ terms/ | They are appropriate.
timing of training
No. of C/P, distribution and their capability They are appropriate.
size/ quality/ convenience of the building and | There is no big problem. The distance {20-40km) among them is
facilities solved various ways of communication. |
Project budget They are appropriate amount.
The capabilities of C/P They are improving. They experienced a lot in research, experiments
and survey ete.
Blocked Factors | Negative factors They are not found
Impact Overall goal Overall Goal has not set up by characteristic of | The discussion on blue printing towards the end of Project is needed.

cooperation of science technology

The effect except

Policy, system, standard, society, technology

The connection between ERTC and communities through REO is
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Overall Goal etc, increasing. Private companies inquire CU about MBR syster.
Sustainability | Organizational Role and continuity in Thailand of ERTC, CU | ERTC was established in 1993 as research, development, and
continuity and KU training center under DEQP. CU and KU are the national
universities.
Equipment of | Capability of management It has already equipped through JICA project and etc.
capabilities  for More functions will be equipped though the Project.
continuing its { Budget The budget of ERTC is increasing every year. The budget of 2010 is
mandate 154 million THB and that of 2011 is 179 million THB. No serious
lacking of budget is found.
The degree of | Promoting the technology to inside the | The technology is promoted to other researchers and trainers
rooting of | organization trained in the ERTC.
technology Maintenance of the equipment The maintenance is being done researchers.
Process Management Problems with 1. Process of the decision, 1. Decision of Project is properly done by JCC, Project Director
system 2. Communication between related and the leader of Japanese expert.
organizations, 2. It is properly done now, Project secretaries take important role
3. Funetion of other related organizations sch of it,
as DEQP, JST and JICA 3. Function is properly done. However the system of final
evaluation has just started into consideration.
Eagerness to | Will and recognition of sustainability All organization and C/P have the will. The draft plan after the end
Project of Project has prepared.
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Annex 4, List of the Input from the Japanese Side
1 Dispatch of Japanese Experts {order of dispatched)

Name of expert

period

M/M

affitiation

B Rt e b = 2 e b e e e
S W 00 =1 O O s W N = D

Mr. Oikawa Masanori
Dr. Honda Ryo

Prof. Yamamoto Kazuo
Dr. Honda Ryo

Prof. Yamamolo Kazuo
Dr. Watanabe Toru
Dr. Masago Yoshifumi
Prof. Furumai ! liroaki
Dr. Chaminda Tushara
Prof. Watanabe Chiho
Prof. Sakakibara Yutake
Prof. Nakajima Jun

Dr. Honda Ryo

Prof. Yamamoto Kazuo
Dr. Watanabe Toru
Prof. Furumai Hiroaki
Dr. Chaminda Tushara
Dr. Masage Yoshifumi
Dr. Furusawa Hana

Prof. Yamamoto Kazuo

specialty
Project coordinator
Sub Leader
Leader
Sub Leader
Leader

Research coordinator

Risk assessment

Decentralized Water reuse sysiein
Decentralized Water reuse system
Risk assessment

Decentralized Water reuse system
Decentralized Water reuse system
Sub Leader

Leader

Research coordinator
Decentralized Water reuse system
Decenlralized Water reuse syslom
Risk assessment

Risk assessment

Leader

2009/05/11 - 2011/05/10
2009/07/01 - 2009/07/16
2009/07/09 - 2009/07/13
2009/07/21 - 2009/09/11
2009/08/19 - 2009/08/23
2005/08/18 - 2009/08/25
2009/08/18 - 2009/08/25
2009/08/20 - 2009/08/23
2008/08/20 - 2009/08/26
2009/08/21 - 2009/08/22
2009/08/21 - 2009,/08/24
2009/08/21 - 2009/08/26
2009/09/17 - 2009/11/02
2009/09/20 - 2009/09/22
2009/10/18 - 2009/10/31
2005/10/25 - 2009/10/31
2009/10/25 - 2009/10/31
2009/10/25 - 2009/11/01
2009/10/25 - 2009/10/31
2009/10/28 - 2009/11/01

24.00
0.50
0.17
1.67
0.17
0.27
0.27
0.17
0.20
0.07
0.10
0.20
1.53
0.10
0.48
0.23
0.23
0.27
0.23
0.17

JICA/ RDI Co., Ltd
University of Tokyo
University of Tokyo
University of Tokyo
University of Tokyo
University of Tokyo
Tohoku University
University of Tokyo
University of Tokyo
University of Tokyo
Waseda University
Ritsumeikan University
University of Tokyo
University of Tokyo
University of Tokyo
University of Tokyo
University of Tokyo
Tohoku University
University of Tokyo
University of Tokyo
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22
23
24
25
26
a7
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44

Prof. Omura Tatsuo
Dr. Honda Ryo

Prof. Yamamoto Kazuo
Prof. Watanabe Chiho
Prof. Yamamoto Kazuo
Dr, Honda Ryo

Prof. Furumai Hiroaki
Dr. Watanabe Toru
Dr. Chaminda Tushara
Prof. Yamamoto Kazuo
Dr. Honda Ryo

Prof. Yamamoto Kazuo
Prof, Sakakibara Yutaka
Prof. Nakajima Jun

Dr. Honda Ryo

Prof. Yamamoto Kazuo
Dr. Masago Yoshifumi
Prof. Sakakibara Yutaka
Prof. Watanabe Chiho
Dr. Furusawa Hana
Dr, Honda Ryo

Prof. Yamamote Kazuo
Dr. Honda Ryo

Prof. Yamamoto Kazuo

Risk assessment

Sub Leader

Leader

Risk assessment

Leader

Sub Leader

Decentralized Water reuse system
Research coordinator
Decentralized Water reuse system
Leader

Sub Leader

Leader

Decentralized Water reuse system
Decentralized Water reuse system
Sub Leader

Leader

Risk assessment

Decentralized Water reuse system
Risk assessment

Risk assessment

Sub Leader

Leader

Sub Leader

Leader

2009/10/28 - 2009/10/30
2009/11/13 - 2009/12/30
2009/11/20 - 2009/11/22
2009/11/25 - 2009/11/25
2009/12/23 - 2009/12/27
2010/01/07 - 2010/01/28
2010/01/24 - 2010/01/27
2010/01/24 - 2010/01/30
2010/01/24 - 2010/01/31
2010/01/29 ~ 2010/02/01
2010/01/31 - 2010/03/05
2010/02/19 - 2010/02/22
2010/03/05 - 2010/03/10
2010/03/05 - 2010/03/11
2010/03/18 - 2010/04/09
2010/03/19 - 2010/03/22
2010/03/20 - 2010/03/24
2010/03/21 - 2010/03/24
2010/03/21 - 2010/03/23
2010/03/21 - 2010/03/23
2010/04/19 ~ 2010/05/05
2010/04/23 - 2010/04/26
2010/05/13 - 2010/06/18
2010/06/11 - 2010/06/14

0.10
1.60
0.10
0.03
0.17
0.73
0.13
0.23
0.27
0.13
1.20
0.27
0.20
0.23
0.77
0.13
0.17
0.13
0.10
0.10
(.40
0.13
1.20
0.13

Teohoku University
University of Tokyo
University of Tokyo
University of Tokyo
University of Tokyo
University of Tokyo
University of Tokyo
University of Tokyo
University of Tokyo
University of Tokyo
University of Tokyo
University of Tokyo
Waseda University
Ritsumeikan University
University of Tokyo
University of Tokyo
Tohoku University
Waseda University
Tohoku University
Tohoku University
University of Tokyo
University of Tokyo
University of Tokyo
University of Tokyo
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45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61

| 62

63
64
65
66
67
68

Dr. Watanabe Toru
Dr. Honda Ryo

Prof. Yamamote Kazuo
Prof. Yamamoto Kazuo
Prof. Nakajima Jun

Dr. Watanabe Toru
Dr. Honda Ryo

Prof. Sakakibara Yutaka
Dr. Watanabe Toru
Prof, Nakajima Jun
Prof. Yamamoto Kazuo
Dr. Masago Yoshifumi
Prof. Furumai Hiroaki
Prof. Sakakibara Yutaka
Prof. Cmura Tatsuo
Dr. Watanabe Toru
Prof. Nakajima jun
Prof. Watanabe Chiho
Prof. Yamamoto Kazuo
Dr. Masago Yoshifumi
Dr. Honda Rye

Prof. Yamamoto Kazuo
Dr. Watanabe Toru
Dr. Honda Rya

Research coordinator

Sub Leader

Leader

Leader

Decentralized Water reuse system
Research coordirator

Sub Leader

Decentralized Water reuse system
Research coordinator
Decentralized Water reuse system
Leader

Risk assessment

Decentralized Water reuse system
Decentralized Water reuse system
Risk assessment

Research coordinator
Decentralized Water reuse system
Risk assessment

Leader

Risk assessment

Sub Leader

Leader

Research coordinator

Sub Leader

2010/06/27 - 2010/07/01
2010/07/06 - 2010/08/05
2010/07/10 — 2010/07/12
2010/07/17 - 2010/07/19
2010/07/18 — 2010/07/20
2010/07/26 - 2010/07/31
2010/08/25 - 2010/11/04
2010/09/04 - 2010/09/11
2010/09/09 - 2010/09/11
2010/09/12 - 2010/09/16
2010/09/17 - 2010/09/20
2010/09/23 - 2010/10/01
2010/10/22 - 2010/11/02
2010/10/23 - 2010/10/25
2010/10/23 - 2010/10/25
2010/10/23 - 2010/10/25
2010/10/24 - 2010/10/26
2010/10/24 - 2010/10/28
2010/10/24 - 2010/10/25
2010/10/31 - 2010/11/04
2010/11/19 - 2010/12/28
2010/11/20 - 2010/11/23
2010/12/20 - 2010/12/27
2011/01/13 - 2011/03/11

0.17
1.00
0.10
0.10
0.10
0.20
2.317
0.27
0.10
0.13
0.13
0.30
0.40
0.10
0.10
0.10
0.10
0.17
0.07
0.17
1.33
0.17
0.27
1.97

University of Tokyo
University of Tokyo
University of Tokyo
University of Tokyo
Ritsumeikan University
University of Tokyo
University of Tokyo
Waseda University
University of Tokyo
Ritsumeikan University
University of Tokyo
Tohoku University
University of Tokyo
Waseda University
Tohoku University
Yamagata University
Ritsumeikan University
University of Tokyo
University of Tokyo
Tohoku University
University of Tokyo
University of Tokyo
Yamagata University

University of Tokyo
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69

Prof. Furumai Hiroaki

Decentralized Water reuse system 2011/01/16 - 2011/01/20 0.17 | University of Tokyo
70 | Dr. Watanabe Toru Research coordinator 2011/01/28 - 2011/01/31 0.17 | Yamagata University
71 | Dr. Furusawa Hana Risk assessment 2011/02/27 - 2011/03/03 0.17 | University of Tokyo
72 | Prof. Yamamoto Kazuo Leader 2011/03/04 - 2011/03/07 0.13 | University of Tokyo
73 | Dr. Masago Yoshifumi Risk assessment 2011/03/07 - 2011/03/10 0.13 | Tohoku University
74 | Prof. Nakajima Jun Decentralized Water reuse system 2011/03/22 - 2011,/03/24 0.10 | Ritsumeikan University
75 | Dr. Watanabe Toru Research coordinator 2011/03/24 - 2011/03/28 0.17 | Yamagata University
76 | Prof. Yamamoto Kazuo Leader 2011/03/25 - 2011/03/28 0,13 | University of Tokyo
2 List of equipment
Name Details Location THB JBY(H) date use | condition
. Agilent Model G3281A, manufacturing No. :
1 TC217 . -
ICP-MS JP10270484 ERTC21 7,410,800 20,231,484 | 3l-Aug-10] B A
2 | Auto Analyzer SEAL, menufacturing No: 5008AL5197 (Auto | oo 3883800 | 10,602,774 | 3l-Aug-10| B | A
Sampler)
3 | Real Time PCR Applicd Bio system 7500 fast 4357362 2 sets) | ERTC228/ KU Lab 5,788,000 15,801,240 | 31-Aug-10| B A
4 | Micro Plate Reader Synergy Mx, manufacturing No: 249866 ERTC215 2,982,000 B,140,860 } 31-Aug-i0| B B
5 | lon Chromatography 1C3-2100, manufacturing No:10031155 ERTC203 2,484,000 6,781,320 | 31-Aug-10| B A
6 | DGGE Bio—Rad medsl 170-0081 BRTC228 158,200 1,250,886 | 31-Aug-10 B A
7 | Centrifuge SORVALL Legend XTR ERTC228 694,500 1,895,985 | 3l-Aug~l0| B A
8 | Freezer Tritec TC214~1 ERTC228 740,900 2,022,657 | 31-Aug-10| B B
9 | Autc Titoration Metrohn 905 Tritrabdn FERTC203 1,316,800 3,594,864 | 31-Aug-10| A A
10 | Bic Sefety Cabinst faster BII-EN Class2 ERTC228 568,000 1,530,640 | 31-Aug-10 B A
11 | lneubator Memmert ICP800 ERTC227 538,300 1,169,659 | 31-Aug-10| B A
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12 | Incubasor Shaker Thermo Fisher Science 481 ERTC228 671,100 1,832,822 | 31-Aug-10| B A

13 x:f"ere“c/ Ultrasonic  Flow | | 1o/ relab ERTC307 694,500 1,895,985 | 31-Aug-10| C A

14 | Dispensing Pump EUTECH W'800-1F 2 sets} ERTC307 103,600 282,828 | 3l-Aug-l0| A A

1% | Muffle Fumace Model L15/11 ERTC203 178,500 487,305 | 31-Aup-10| B A

16 | Refrigerator SHARFP model SJ-F70PY ERTC203 40,600 110,838 | 31-Aug-10| A A

17 | Balance BEC-Thai SI-234 ERTCZ228 90,000 245,700 | 31-Aug-10| A A

18 | Portabie Analyzer TOA WQC~24 ERTCI07 162,000 442,260 | 31-Aug-10 | B A

19 | Autoclave Hirayema HIR-1 HVR-85 ERTC228 273,200 745,836 | 31-Aug-10 B A

9 | nelined-tube Membrane 2 set CU Political Sci. Bulld/ CU ¢ 19 50g 2,901,990 | 8-Nov-10{ A A
Bioreactor System Chunlacang Build.
High rate Anaerchic Digesters CU Political Sci. Build./ CU - _

21 | et/ Dry Systom) 2 set Chinbuenns B 467,000 1274910 | 4-Aug10] A | A

22 | pH meter YSI Ph1G0O ClJ lab 21,500 58,605 | 20-O¢t-10] B A

23 | DO, DO controtler YSI 5000 CU lab 94,300 257,439 | 20-Oct—-10 B A

24 Ie"fperature control MTEC, HB Q7L CU Eng26 57,300 156,420 | 20-Oet-10| A A
equipment for SMBR ’

2% | Biogus [ollow rate measurement { ETC ST51—3F32AMO0 CU QECF Lab 169,600 463,008 § 20~Qet—10 | B A

2 | fAnaerobic Photo Bioresctor | o1 e KU 11 Rf 876,800 2,393,664 | 10-Jan-1l1| A | A
with MF mombrane unit

27 g:;i‘"ed-l”be MBR uud RO | o ecial order KU L1 1F 770,500 2,103,465 | 25-Nov-10| A A

28 | Particle Analyzer Particle Analyzer KU 8 3F 2,226,000 6,076,980 | 25-Mar11| B A

29 | Freeze Dryer SRK GT2 Basic KU 8 Mcrobio 595,000 1,624,350 | 17-Mar11| B A
Evaporative Light for I{U 8 HPLC Roorm:

] 703,800 1,921,374 10—Mar—11 B A

3 Scattering Detector, SEDRE SEDRE 80 03,80 il

g | Laser ight Source for Olympus E for L International KU 8 Micro Scope Room | 1,050,000 2,856,500 | 25-Mar-11| B A
Fluorescent Microscope

Total 37,173,900 101,484,747




Use: A everyday use, B use, C sometimes use, D almost not using, E not using

Cendition: A very good condition, B can be used, C required maintenance, D out of order

3. Name of Participants of Training in Japan

vy Ty

Name of trainee Affiliation Field Duration organizer
of training

1 | Mr. Mesak Milintawasamai Projecl Manager Water Reuse Technology 2009/06/11- 2009/06/18 University of Tokyo
2 | Dr. Variga Samaittayotin Researcher Water Reuse Technology 2009/06/11- 2009/06/18 University of Tokyo
3 | Ms. Suda ltiisupornrat Researcher Water Reuse Technology 2009/06/11-~ 2009/06/18 University of Tokyo
4 | Mr. Panja Yaithavorn Researcher Water Reuse Technology 2009/06/11- 2009/06/18 University of Tokyo
9'3\ 5 | Dr. Chavalit Ratanatamskul Project Head of Chula. Univ. Water Reuse Technology 2009/06/11- 2009/06/18 University of Tokyo
| f;‘fa 6 | Ms. Jantawan Tanjareon Research unit, Chula. Univ. Water Reusc Technology 2009/06/11- 2009/06/18 University of Tokyo
) 7 | Dr. Chart Chiemchaisri Project Head of Kaset. Univ. Water Reuse Technology 2009/06/11- 2009/06/18 University of Tokyo
8 | Dr. Wilai Chiemchaisri Researcher Kaset. Univ. Water Reuse Technology 2009/08/11- 2009/06/18 University of Tokyo
gi' 9 | Mr. Chatchai Tropanya DEQP/ERTC Water Reuse Technology 2009/08/11- 2009/06/18 University of Tokyo

¥ 10 i Mr. Mesak Milintawasamai Project Manager Analyzing enzyme of aquatic 2010/08/03- 2010/08/10 Waseda University

3:_:, 11 | Mr. Suttiab Srilachai Researcher, ERTC Analyzing enzyme of aquatic 2010/08/03- 2010/08/10 Waseda University
12 | Dr. Chart Chiemchaisri Project Head of Kaset. Univ. Latest Membrane and Management 2010/08/10- 2010/08/16 University of Tokyo
13 | Dr. Wilai Chiemchaisri Researcher, Kaset. Univ, Latest Membrane and Management 2010/08/10—- 2010/08/16 University of Tokyo
14 | Dr. Chavalit Ratanatamskul | Project Head of Chula. Univ. Latest Membrane and Management 2010/08/10~ 2010/08/16 University of Tokyo
15 | Mr. Mesak Milintawasamai Project Manager Latest Membrane and Management 2010/08/10- 2010/08/16 University of Tokyo
16 | Dr. Variga Samaittayotin Researcher, ERTC Latest Membrane and Management 2010/08/10- 2010/08/16 University of Tokyo
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17
18
19
20
21
22
23
24
25
26
27

. Suda lttisupornrat
. Panja Yaithavorn

. Sukanya Boon

. Suttiab Srilachai

. Jittima Jarudacha
. Daisy Menknoy
Mr.

. Ubon Musekawat

Kaison Wongsrila

. Jariya Chernjaichon
. Chatchal Topanya
. Suda [ttisupornrat

Researcher, ERTC
Researcher, ERTC
Researcher, ERTC
Researcher, ERTC
Researcher, ERTC
Researcher, ERTC
Researcher, ERTC
DEQP

DEQP

DEQP

Researcher, ERTC

Latest Membrane and Management
Latest Membrane and Management
Latest Membrane and Management
Latest Membrane and Management
Latest Membrane and Management
Latest Membrane and Management
Latest Membrane and Management
Latest Membrane and Management
Latest Membrane and Management
Latest Membrane and Management

PhD student, Engineering

2010/08/10- 2010/08/16
2010/08/10- 2010/08/16
2010/08/10- 2010/08/16
2010/08/10- 2010/08/16
2010/08/10- 2010/08/16
2010/08/10- 2010/08/16
2010/08/10- 2010/08/16
2010/08/10- 2010/08/16
2010/08/10- 2010/08/16
2010/08/10- 2010/08/16
2010/08/30- (3 years)

University of Tokyo
University of Tokyo
University of Tokyo
University of Tokyo
University of Tokyo
University of Tokyo
University of Tokyo
University of Tokyo
University of Tolkyo
University of Tokyo
University of Tokyo

3 Local cost expenditure by Japanese side (JFY, THB)

JEY: April- March

JFY 2009

2010

2011

2012

Total

(THB)

3,228,676,50

13,341,448.39
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Annex b List of the Input from the Thai Side

1. Allocation of Counterparts
Name of C/P Post Qutput Dispatched period
Mr. Boonchob Suthamanuswong Director, ERTC 1,2, 3,4 2009/056/11- up to now
2 | Mr. Mesak Millintawasamai Director, Water section, 1,2,3,4 2009/05/11- up to now
ERTC

3 | Mr. Panja Yaithavorn ERTC 4 2009/05/11- up to now

4 | Dr. Daisy Morknoy ERTC 4 2009/05/11— up to now

5 | Dr. Variga Sawaittayotin ERTC 2, 4 2009/05/11~ up to now

6 | Ms. Suda Ittisupornrat ERTC 3 2009/05/11- up to now

7 | Mr. Chatchai Thopanya ERTC 4 2009/05/11- up to now

8 | Dr. Chavalit Ratanatamskul cu 2 2009/05/11- up to now

9 | Dr. Nalinrat Masomboon cu 2 2009/05/11- up to now
10 | Ms. Jantawan Tanjareon cu 2 2009/05/11 - up to now
11 | Dr. Chart Chiemchaisri KU 3 2009/05/11 — up to now
12 | Dr. Wilai Chiemchaisri KU 3 2009/05/11 — up to now
13 | Ms. Sukanya Boonchaleamkit ERTC 1,2,3,4 2010/03/22 - 2010/09/30
14 | Mr. Sutiab Srilachai ERTC 4 2010/03/22 - up to now
15 | Ms. Jittima Jarudacha ERTC 4 2010/03/22 - up to now
16 | Ms. Chawala Sienglum ERTC 4 2010/03/22 - up to now
17 | Mr. Krison Wongsila ERTC 4 2010/03/22 - up to now
18 | Ms, Varisara Sunthonwatthanaphong ERTC 4 2010/03/22 — up to now
19 | Mr. Anupong Poonnotok ERTC 4 2010/03/22 — up to now
20 | Mz, Ubon Musekawat DEQP 4 2010/03/22 - up to now
21 | Ms. Jariya Chernjaichon DEQP 4 2010/03/22 =~ up to now
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2.

List of equipment by Thai side (ERTC)

Name of equipment Number Price (THB) Note
1 | Total crganic analyzer (TOC) l 1, 560, 000
2 | Water purification system 1 b08, 785
3 | Gene gradient thermal cycler (PCR) l 300, 000
4 | Fluorescence microscope 1 989, 600
o | BOD sensor system 1 184, 040
Total 3, 642, 425
3.  Cost Expenditure by Thai side (TFY, THR) TFY: October— September
Organization 2009 2010 2011 2012 total
ERTC 1, 200, 000 1, 000, 000 2, 000, 000 ,
CcU A certain amount of cost was shouldered by CU however the calculation will be made later
KU 550, 000 604, 000
total
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Annex6
Technical Cooperation Project for Research and Development for Water Reuse Technology in Tropical Regions {WateR-inTro Project)

Progress of Project Activities

Output Actlvity Current Status Description . o
On-Going / Not Yet| - . -
Qutput 1 {1-1 Development of R&D Center for Water Reuse Technology at On-Gain Installation of equipment and capacity development of /Ps are being implemented as
ERTC g scheduled. The R&0 center-will be established in the early 2012,
1-2- Establishment of technical information database of water On-Goin Wastewater quality data of houses, buildings and factaries, and water guality of rivers,
reuse technology 9 ponds etc. in Thailand is being collecled and the collecled data have been analyzed.
1-3 Development of a best practice of water rause system Project Team is coliecting information of baest practices by visiting and hearing from
On«Going factories and relating public sectors by perusing documents of water reuse system
examples from industrial areas etc.
1-4 Promotion cf information on water reuse technology and the Project Team holds intentional workshops every year targeting for researchers,
Project representatives from public sectors as well as representatives from Thai lecal government.
Project Team coorganized Interational academic canferencs in 2010, 138
On-Going representatlves from 13 countrles were attended.
Praject Team made promotional visits over 40 times (mainly to public sectors) in Thailand
The above mentioned knowledge/skill/information Is refected to the international trainings
held at ERTGC,
Output 2 |2-1 Planning and Preparation Comnpleted Systemn design, Specification of reactor and Research Plan were completed.
2-2 Implementation of bench-scale and pilot-scale experiments On-Gain Bench-scale experiment was merged with pilot-scale experiment as demonstration and
9 was started and being implemenied as scheduled at two (2) buildings in GU campus.
2-3 Implementation of prototype system for wastewatsr reuse of Already started as above (affer a sefies of discussion, installation site was changed from
commercial building On-Goi carmmercial buildings to buildings within CU campus because the quality of wastewater
ng from the bulldings in CU campus s similar to that of cormerclal buildings, and because
N this made it easier to monitor the system.)
2-4 |mplementation of expermental weork on phosphorus On-Gai The experiment & done at ERTC. Seven (7) phases out of eight (8} phases were
recovery system ng completed,
2-3 Optimization of procedures for long-term operation and . . N .
development of maintenance management On-Going Itis being investigaled at GU.
2-6 Development of fluid simulation model and dynamic model On-Going To be merged with Activity 2-5 because the 2-6 is recognized as a part of 2-5. Regarding

for performance avaluation *

the progress and discussion in the project, data collection on sludge management by




Output

Activity

Current Status
(Compieted /
On-Going / Not Yet

Description

R\, Started)
E experiment is more useful and impertant than by simulation model.
-?1 Jdutput 3 (3-1 Development of integrated anaerobic pholo-bioreactor with '
MF mermbrane
? (1}  Laboratory and bench-scale experimenls to determine |Completed and |Seven (7) target food processing Industries in Bangkok and Vicinity were surveyed, and

optimem operating conditions for photosynthetic bacteria growih,
effects of membrane separation, biomass yield

extended for further
stucly

laboratory-scale experiment was conducted by using one of the surveyed wastewater,
Another laboratory-scale experiment with newly designed photobjoreactor was started.

(2) Construction and operation of pilot-scale photo-bioreactor |Not yet started Based on the results of Activity 3-1 (1), it will be started.
with MF unit &t selected food factory

(3} Optimization and evaivation of process performance On-Gaing It was already completed in laboratory-scale. Bench-scale and pilct-scale sxperiment was

under preparation.

32 Devslopment of ipMBR-RO for leachate treatment ipMBR-RO was renamed as i{MBR-RQ.

(1) Bench-scale experiments to detemmine optimum operating |Completed and |Bench-scale experiment was completad and naw it is extended for supporting pilot-écale
conditfon for arganic waste flushing, membrane bioreactor |extended for further |experiment in Laem Chabang site.
operation and RO performance study

{2) Construction and aoperaticn af pilot-scale iPMBR-RO uni: at|On-going

selected solid waste disposal site

it was started at Lagm Chabhang site.

(3

Optimization and evaluation of process peformance

On-Going

It was completed in benciscale expenment, also wili be started in pliot-scale at Laem
Chabang.

3-3

Q)

Bevelopment of enargy recovery system fram food industrizl
wasle water

Implamentation ot experimental work on anaerobic treatment

On-Going (present
plan)

Changed to “3-3 Development of giobal warming mitigation system in wastewater
ireatment {1} Implement of experimental weor”. Operztion in laboratory-scale experiment
was completed and additional expariment to compliment rezcior data will be started.

Jutput 4

Review end analysis of existing data and information in pilet
areg

Completed and
extended  for
further study

Reviewing and analysis were completed. it was extended for further study.

4-2

Insfallation of necessary facilites for monitoring and
monitoring activities

On-Going

Installation was completed and monitoring activities are being implemented.
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Output Activity Current Status Desecription
{Completed /
On-Going / Not Yat
Started) )
4-3 Development of water quality information platform Qn-going The data collaction was completed and the platform will be developed, -
44 Study on the risk assessment of water quality on heallh and On-going Data collection on target sites is being conducted.
ecology
4-5 Bxamination of economic wmpact of intreduction of watsr On-going Target site was selected in Buri Ram. Design of a pilot plant in & sewage treatment plant
reuse technology is under preparation,
4-6 Design of optimum water reuse system in pilot area Completed and|The design was completed, and as additional study on awareness of water reuse at target
extended for further|site is being investigated.
study
4-7  Installation and operation of water reuse system On-going The installation of constructed welland system wiil be finished in June 2011 at ERTC
dormitery, and the operstion is under preparation, Graywater treatment system is under
preparation, |
4-8 Development of health risk assessment model of reused {On-going Changad to *4-8 Health risk assessment of reused water' Data collection is being
walker % conductad, .

“-marked activities are mainly implemented in Japan under the JS8Tproject scheme.




_ BB Y v R

FHEZ Y o K
5IHBED FEAMtiRR R R
filLoDERE KERB /NER
BEE | Sadas FREETD FEMR AR L FRRES 10 IREIFBIRFEIC 3K
Rl 4 A EDOERFREE LT3, 11 &I 2011 4F 9 Ar6REMEh, AF
HCEBLTHAR 10K & IEER U TH S,
B—4y b NS DOR (54w b IN—TTERE XTIV A, CP, RA
ERRY Tholkh TU o2, 3O¥EELBESRD, HEALT
0ABRETHS, )
BAOERNHFIZ AL | ABERGIICAD | 2008 4 12 A OEMETHEL —HL TV 5,
TDHA EohEE O
Bt 4 5
H Ao #T O A Friet: MEFHFPEEH RSV TEATRETH 2,
P b
FEE | Fevxs - BERER T B0%EREN TV S,
IhTnah
TRy bidEREh IEE B0%ERRE LTV S,
TWHBH
KU, CU, ERTC D3EDEV | ¥ LTS | B HOMREN THS,
BIgiE LT a0 =S (A RPN
HaFEWic oA | IINEBLE U Xy AR 2OFT TS By
LHFERREBIHT | FAS—AOFRBHTVS, 79 by 4T
WDHh A a=T 4 LYV TR T2 TS,
TuPxy bOFTY R | C/P OBIFEREIR | BEKL TS,
vy T r hBE| EBT O RSy b
OEFRIZERL TS0 | IKEBRL T A0
HHIERENT | EREN WD,
ALY
FARBEEAHTER | BAL TV,
AL TSR




=y | BEERE
FEL-ZERiTH S0

C/P DRI
Wlgh oo, £
Dt

BRI, (2 48) | EEEREAT (2013 4R
BERED I L a22flidh o,

PEYE | ERShIET U M7y b | BMFEREAK. | @0 ThS, TOMAEORENROPECLSX
PHERT, AOHE, &, | ¥MOF. IER ) Ebb5.
ZA I 271 WhEE )
e SBH O, | SRES 3 VHBNTHM L H DA, EB~ORER
B, REFIE | R8Ty, B BElTh s,
A
PHER AN B/ 735/ | EFITh D,
BrHERN &/ DHEH
B/ % AR L E
A
C/P D NE BLEK | BEITH D,
. BB
B, MEROFHE, | 89 - BRCEEEey, YaYs s MA R3S
B, PIEHICRAE | profRRERBEL T (20~40kn) W55, SHRER ST
AR A L - CHRE ORI AR L T2,
7rYxy hOF | E@HTHD,
BIIETEAR S
C/P DEESBLE BEANIEL L LT, #F5E, £, B0 Th
% OBEBE LT D,
Zhtt A fHE Lo SR TRV,
HDHM
A3y | MBI, EE | (BFREREGO | n e s MERCIT T OB TROMRILSET
k DIERLRIAI X FEOILORES | 5,
N
LA HELAOIEADK | Bl - HIE - Y - | REO 2@ U TERIC & 3 3 2 =7 1 OBEHNEC -
BHETOWOOERRE | 2 - BESE | Tva. . BRICOVWT (U ILE¥ELLWEDh
Shad RIS,




Bedto | F A BB U, KU, ERTC +3 1993 442357 &7z DEQP T oOAF3E - Bd3E -
F3BL | ERTC &SI oAwe HEET I L2 —ThD,
FEYRET DT O | EEEEES VIRIO JICA 7'a =y ORERED LB i -
AR E D> TV A TV, |
» o7 Yy FEEUTRAOEELFED-H-TY
5,
MEBNBUL RS | ERTC OFRISEEFEMZ T3, 2010 473 1 {85, 400
7 THB[#) 4 42 2,000 51, 2011 44 1 48 7900 5
THB [#94{% 8,800 0] THh 5,
BRI EIES L | B Sh BT | BRChOM eSS I i ch T s,
TWaHh EaENTER
THHn
A OMEREEIL | HERFEBIIBIFEEIC Lo TThh T 5,
BEOIATRIVT
AY )
T | e R YA MRS | OFBREBR, |© JC. InP=s b4 Ly F— HAEATME
A Tdhofeh QBERBEOER DY —H - L > THEWATR TS,
BRih, GDEP/ JST/ | @ WUNATPHh TWD, Tnd=y FOBEOR
JICA %> _HEHRE FIREW,
OB, AR | @ #ETHhD, #TERHIOEIEIC OV TEEE
Aedhrotoh T,
FEHEHEHR /P o | (FERE B | - COMAE CP s> T D, BT HROFHE
=2 b~OFRRIEGD | H0EE) WTED DTS,




5. FRRBENPREEFMEREE R TECE AN RINRESEERER)

Hh BRI A8 SRR 3 E B 8 B 10 ) 1 &7 5 s (SATREPS)
7SR B b ST (2

1. EEEA
i IcE L - K ER R OIS

2. MRRERE

2. 1. BFAMRARE . WLk (FRXZ - -BEREWRtEL2— - 288)

2. 2. MEFAEIBIFEERS : Suwanna Tiansuwan (X BREWRVHEL 42— (ERTC) -
P

3. BMEME
EWRRE. 2 OWERALAR L CRHEMEBICEL - KBERBAREFTERFEL. KER

DREBEORELRELKOBRICETIZEXENET S, RIS, 21 OURMREE
NOBERS & &S IZRTFHBKBHNARTRERRL 4 — 2RI L. FHERMRM
RDIATORRL., SHIZIEF7 CTHEOKLERICET SFRARENDA L, &
ATLOBFER - YURVEHEHEES AHRAE. BfiOBRIZET S,

4. PMFEESR

BERM (A : FYONE S REOIALNTHHATILD)
REMEICE L AKBHARKORE L TOBROEMABEICRIT T, FRICHRL

BOHLNTHEY, BROICEAEENERTES, 7022 FTEITFLHEKOEH
A, BEARICHT SR S MIEAMNRETHMRIHALEZLOTHLILBHH
ha,

REETCICAKABIHAEf S ATLD 22070 a4 FRFa500—-20KE (CU)
EAtY—FXRE K) CRAEL. BiTOERIEL 2 TORRREENERECTELRELT
HbH. S5l HFEROAHOALLTERAOEFATNT > TSI &, EHEE
~DEFRDEROLEANER IR TWSILGELFMTE S,

ShoDESRRICES. BIRFAEESHEDTHY ., TOMHENERICEBEIATNSE
HHEh D,

FREShEET. YATLAORROEHIZIE, HFHICEA TV LOEMNI. £F
MRBECHY., SEIAAEBALASMILTE LML, 51T, 2% - 284
DELVKILE - KFADRFTIE, B REFCERICBHMLTLLILIBETHD,

1




CORT. BRAURENE S OMABEBEFEE > TKBEFRAICHAT IEREERHEL
TWHEHESCETEL V. FHEFMOLAREIZHAT T, A BHOERPHEZET
TRENMSOHEBK. HhOVWIEXRLOERLHETHDL, £T00 ) MRTRICE
ENHINLOFBELSHICEE, SIFHEFRARTDIEH AL EEMHT D,

4—1. ERERARROEBRRICONT

FIOT Y TR, BAEHEICE L KERARTORREE LT, 4 DOMREE. ¢
Thst, (1)&FhEISE T 2 kBRAKMORR - TRELICHELIREAEY (BFE
{HLHEREIX ERTC), QAT ALY — (HHVIFTZRLF—HL) FHEAKBLEFROLS
O BR (B CU. ERTC). )EREE (D MIMBRBEL A X REEMF) BABEE
HROL-HOFHEMFESR (B KU, ERTC). 4) S KkEAAC-HOMRMEER - =4
Vo UFEROBR (B ERTC. CU. KU) THAZATLS., —Ri. #MOREOENG
ENpotpt. BER, BEM - HEURRRRECIDBHE)—H -9 TOT, £
FELTHAOHERY ITHEATIND,

—H#, HFETORBRICENT. HREEQ OEIFLF—RLERBEREDKEE
FRAOOOHHMAKICET 2HRII—H0EARH 1=, LA LEMNS, HHOFE
T 2ATyTTCHEMERETOELRE | ATy FITHMET S (RUFXF—iL e
A0y FRS—ILEREL. REBAEREX v ONRRIILE) BEORBIZLY . Bh
FEETAIENTE, BRISF 25000V KRBIZIBVTHIRILY—2EEKEEN
A0y IS5k (BRLIZAR VITKEEALA RS oTHREE LTHROEHOHRETT
B, BAKIHAORRERITAAOLHORTHAM MAEBLTWSD, Fi.
UIREE Q) 0FREEY (HS5WITHBRBRIEHZARENF) OKBENRAO-HOFH
FMRARICHENTIE., —REERDLEZFICEMNE (BEL LTLUERERE HROBENES
JEix (itMBR) &WiR%E (RO) BA#ASbELKBEMRALATLAONRAOY TS
FEREEE. EEREL - HHEMRE - A2 T RERHHEOEEICET ST 40
MEMNEATHNDAY, SOPEREYOERTHD, £, BERTOMRES. BFRAUHA
REELDEEICLIWMERY ) —VEOMRELEERBE VI HMBEEILNE
FRAAKMEREE (ItBR) BT 2RBRESEEMEE. ERT A ERIIMEEINT
WA,

RXE~OREK (AR 24, BT #) LEANMOEEEFTOO0ERE ERRBH. B
BT ) PRECGEIh, RRKREZERKIBEM S Membrane Technology Award %53
BT44E, CORREERMI-E (HlichTNd, F. £ 1 ARET7 7 KRHER
R RO LEMDET ZBBNGHERREOREDIEN. (tMBR LHRE RO 12T
SEELIOERTMLGIEB/ENICHEDTEY ., SEORE. ERALRENATEIND,

LRICMA T, BEEE Q) OMEKBHAD-HOMBENTER - T4 Y Y TFEHD
MRSV T, ATEMOERSF C TORRIEKRREBEFR DLEENORRSED

2



HEMED = —XZE21F Y SFILT A DHIHAEN. 2/ ARRF—LHSRES A,
HEMICBREAEShTH S,

4—2. ERfARHEORBEMIZDNT

MEAREN) —F—L v TERE L THRTF—LERIBET D L L 4Hic. BFRAE
HEO+SLBELELO T THEZEHIRASIHIERIATOIANEFHETE 5,
Fl. 3 ARERBETHS RICAHEDH22H5 L. BFBHEE (XAEREEE)
B2y o7 TFHLERALTLSATDHELY, ERTC A2 A LEBE7OT7IZEIT
HKBRHERERAROPLELSZ =44 5E5, RIC EBMAE (FaS5SOva—
VKF, AEY—bRE) EOMEREETCOELSIER-OBENETL S,

BABMIZONTHE., 2L OSHBBENIBIOA D 42—s— | (FRIC) BB\
N, AREEICHEZIRBFIRT 27 LENRBHE A, FOTRATDOATHIBRT
HdH. ARIZ. BERENIZBNTH, ERFAEEEL L 4—I2HBBaht itBR 7Oo€X
DERETFMD - HICEMBA T -RBEEEZSH. BYICERAIATLDIESTHS,
T, AN —FLEEICET 22 AORAFEHBL. WHO+LLEELEVDTT
RE - HREHEDHTNS,

4—3. HEREORBESBOWFRICDIWNT

AHRRETAFAARKREOERICEIH L VAN EREE (ItHBR : 5RSHESE:
HRSBEEERZ) ZRFEGRICERSE T, /IS8T KLELEOEFAIC
BUDTELS3ELETDLDTHD, ChoDERIE. 2MBERETTIELEL., S OFEF
A 5AM7 CTRE~OBRALSMBTES, T, JOESIWMRESHBOKLED
HAHE. BPEOSHROEK - FTALEBEHET I L CHABEUKEFL LT LHEFT
5.

XD MBR (B4 BEMERRE) ORIRICA VS 4> - vsF—FBAL, DFELEH
Ko ZEERT 5 &ME MBR TOEIRE, B LEERSOBHRANTELR, Hif-4K
WEBIRATLELTHETES, BEFABMCLIBREICHBLT. BFMAY Y FAH
SEEZLh, COXKE - BRI TEAE., th~OBRLHSTEL., ChOORE
HICOWTOEEMEFMEBRICTHIENEEND,

BRAFETSEFAOR) —F— ¢ DHOEFARENTHHICHEL TSI L,
FRETE LR E (BEAKS NTFoa7RA M (8B ICBBELEZE. &
BAEIN—TIHLHRE. BIBEROEENLHSNMLTLILEEFROAMERLIE
HMEpmEnD,




Ft. F7O0P 2/ FTREBELTWREB7Z S 7IZE I AKBEHBRFEAROPLEL
53 ABDLF—ORIUZ. BEE7Z CFHBRICBIT A2 KEBEORRICKZ(ETILEE
Abh, SHEOWEOREHINEHFEIAD,

4— 4. FENTIEIHEADRBORAHAZDINT

C AWRFEL. BRECOEIBFNEL 2 MAOZORFTCORNEROLIZHYIST
BY. AMGRLSYIFABBETI CITAZUBISATINM: 702/ MAKEKD
HFEEROHEE L AFAIRREOR TERICRITLMRNMBFERTHY, SRt A
MEFREBFE T 2E0EEZI NS, LALEMS, RBERTERICICHRIL SN BT
KEFIRBITHREAREE Y 2~ KEMIC COE & LTH#EET 31-0IZiX. ERTC DL B O
RENBROL >EEHCETRTHD, REDL, ERIC LBMARE (Fa5a2a—2
KRB, AtY—+KP) HREMOZEMEHEL TV IRIETFETE S, BhdEEHR
LERFT 5.

KOEFAZ, HREEOAZLEETHY. S OEREMBELUTLEOL AT A
LOFEOMRBMNEFhTVS, CCTHRETIBEHEFIZ. DA TFLADOFERAC
DEREMAROBRLUFTES.

MEMOUERE~AMT TR, 2/ BFOERCHEZSCTRENMSOFER. 3
WMIEDRR L OEELNRFEN D,

SHETIHBISHRLEBLTEY . SELEHNCRELTO RAATELAS, #
HHEICE T SF DL, HEOERMEEBE AN THD, SHROFTHIZUHT 2.

4—5. SHBROWEOBRE

DEFEmETORNNE - Bt (R AT, BEAS. 8B b, LEKOKEHE
%) TOARICT IRELNSH L. TODIZ. BERMARBEILIC, IO x) METHE
TIZEHTHMETOMREFLE. $—E, E28 - EFMICRRLTH S0, (-
12740 ol F—ARICE AR EDERILLT &)

2) itMBRICEAL . REB TR vy T —IZB LT 2 ANLONBENEEE D IBRENH Y.
RETHETREEOBELN, FLBELEEE, AHLLABESLIMBROFIARE
TRBZ (MBI NION, +0ERTIHENDHL. BEBTH. A4 DEE (MBR)
FYLAYOHBRESEASMEEL C2ENRBSVOT, FOAIZEERELTHL L=, £,
BREEVOHLETSY ML, BEEIOEXEBIRTRETHY ., 5% 10%DHE
LAEY, FSTUBELBNIEMNBEELEZIOLD, TOLSD, BEIAEAER

4




Ffz, R0y FTRELTWAERET7 7B T 5 KBFARMRAEOPIL LA
SRABEDE Y —ORIUIE. HAT7 P FHBIIE T OKEEOCRRICKECETHES
Aboh, SROMROREEMNHEFEIND,

4— 4. BERENTRERE~AORBRORRAAHICDONT

FHEREL. BREICOLEIEFEL Z M AD OB TOBRAPEOLICH YL T
BY., AWERNAYIRBEETI CICrEYRISIATIV:, 2702z MEkERD
BFEROMEE L AFRANREOR CERICRIFLEARNER A TE Y. SEELA
HEFREHETS500EEI LD, LM LEML. FFFETERTC ISR 2 h 5B
KEFREITHAZERRE 7 —htkEMIC COE & L THsET H1-0ICiX, ERTC OB OH
REMNBBROLE LRI TEITRTH D, BES, RIC LSMAE (Fa5a2a—2
K¥E, HEY—bXP) BREFOXMEMREL TLEIRIIFTMTE S BERHEHRS
EEMEFT 5,

KOBRIRAE, MEREOXESLRETHY . ZL{DERBEMBLUVENRLEDURAT L
LOFEOEBNEENTING, CCTRET LIERRINE, O X T LADFERPH
OEZREMAROFZRLHARTE S,

MBEMOHESRE~RMTTIE. 2 BFOEROHELZACTRENS>OHFEEK. H5
WMIEDHR EDEENHIFEIND,

ChFETIRFAICHELEBLTEY ., SHELBEMITREL TV RAARBLS, B
THIRICHS T S BRMEC, MREOEEN LB INANSTHL, SROFDIHFT 5.

4—5. SROTMRORE

DRATHETORY - BEM B : T, REAS. LEIX b REXOKERE
F) HHICT IBENH D, TOLHIC, MRFARBECLIZ, 70Tz METHE
TICARIHMETORRERRE, §—F. E28 - AEMICETRLTE H0VEW,
127420 s F—ARIc LR LDERLL E)

2) itMBRICEIL . REEB T v o+ —I2E LT 2 A hLONEBNEEE LH2BENH Y.
RETHETHEEOBRED, FLRBELLGE., AHLHABESAIMBROFINE
THEGCBREZALION +58EBRTILENHL. REETIE. A4 VOEE MR)
FULAYORBHRIAREELIEINEVOT. FORICHEBELTEH 5L L, Fi,
BREEDOBLELTS b L, BELTOEAEBIRTRETHY . 5%40 10%DFE
LREY, FITAMRBELANWCENERLEIOND, TORY, RESHhI-BEEN

4




EL. 752 &Y 2RBRIFESOEMLAILICREBL-EEY =272 TH
B+ HRERH D,

3) HERICHFEWE - BT HC tEﬂﬁTéoit\EUﬁﬁLmitmﬁﬁﬁﬁk
THTEMREELL,

4) ERTC 2326 E(F 53T L L RFHISOKENARMER o4 — %41, BICEHEF7 7
=B HKBRASTO COE 1293161, 21 BNOXERRE L 0BT,
T, ERIC S HFAFRBBTH5F 150 a—2CKEE LU HEY— FREOBOE
EESHITHLET IRERHDS,

5 MRAEROERALOTOERICH->THORANMBEOR ST CEE - RAEED
HE) OXVDHLLSEROFRBEE LTHRYMATE SO L, FIENSEHOBED
FERXAIODVWTHAFROBRBEED TRRIALI L2 HFHT 5.

6) TEFMIE LB EVSRBECHLTOREETAICHATELHRE LN
FLEL, EOLT, DRE~ORREDT 1 — Ry 7 #HRHT 5,

BLE

Output 1HEI
MBI AR _
- Output 2: : B . k] ™ Woutpui3:’ . s i
BIRNF—(ERI iI*Jb#—EJI)ﬁﬁ ﬁﬁiﬁ(i#l:ﬁﬁﬁﬁiibﬁxﬁiﬂﬂﬂ)
BABEAROT-HOFH MRS ' ﬂ*ﬁiﬂﬁ@ﬁmmﬁﬁﬁﬁﬁ S
gm

Outgut 4 [ EX ¥k ﬂﬁlﬁh&ﬁlﬂt L RAX ; ERTG 3
=30 ; by - REIZETY |
(L1 ] 2

Ml-awxﬁ '_

Sleiey i

Ouiput 1 B -_ b
. &‘-ﬁﬂ!w*ﬁﬂﬁﬁ#&i :

H1 JOoYzHbk-79+7y HEEE




9.

"‘ SERK REREOKEEFEORHLREUAORE
__=:_|"'—— ;
ﬁ FE S4B EURBLE, RMERSE DR

P
BENESIEL-KBERREROBRE (x5 — EREE. iR ] [ ;—fﬁ!dm!ﬂl!ll%ﬁﬁhd)ﬁitélﬁ?’)?*\d)i.&é#ﬂicow) J
BREHARENHE ITOEAOME)
'E;f wﬁ%ﬁf p
A a) 7 / —\\ -5 -
MEERARBRBERT IER ) (sEmREcEALy | [ BEHUSSBHALRE HRMT ST I=BITHK
IR e mEAr | [ | | e & e ThN B R ARRO B
mEeRsraEzY—E | | Do e L || B A% AT bt s—0BT 0
EMERAESFRRMMBR) | | - = i = 100%
| oBRsLURSEREOEYT #SLi-AKNFEFTRET i’%ltMBR(D&m!.EL'C.ﬂ s e Al e
(REDETLIHT L E— AR ﬁ;b’:‘w#wo ;%;@;l_iﬂg&%&r:x BHAKORRUZIR || SREAEES 2T
\_lﬁhhaswﬂn o - AT i EF LD \.L.amg
il ﬁ {} KEFI AR
OEFRAEE
7 o i
TabriAAYTos—0 | [ BERBDSBETE
- ERACEGHEWEML, ) X gam—neBen || PMBRROD/40shA |--{ EESLARN ) (MaasosERh - [——-- 80%
IMBRE A4 R S8 4 St A TuTeEEE | | VR EDEER HI5vr T4 — KEHRELEAT | (BRI ETE
SEEERS f2AA0hRr— L RBIZEDT || gimpzgneAte 2T 02 R EHE (i85 LOES —® BOATLD i
: . DERHEAENRE EI3 || amke ore || BE ASUIROSE) AREE, B FeasibiltyF¥ @ KERRBASES
NE~DIE L) OB (A5 TRL o OF @ (B EE B E&S WE B
L AEERE OE ORI
w DlH B be I~k 3fRKT (EFMBRERILET | | TESMAOBA mEEsLAR || BEEMEAL
Lo L OREE) /| oeatomEos HeDBEQIEE) =24l iy 60%
" | = T m e W
= oo -
{ifﬁ'\bﬂn (EBaBMAERL:E ) SEEoEs
ﬁ'f.%a) E *@ RF A r— LT H &MB;?-RDU)"DT—Z’?""
~DI74—F A—DRHENR TS LEBTOTOLRERED
159y | Fasxreiamkonz || oRE \wa@. ) . 40%
Fub—REESICLBHKEHESTKRA
i‘ DEREBE
2
itMBRSHR Ry — I ERIZ L 5T ] TR AFNT 23— (gL -B ik EBL | f
DR — LB : oo = L E—ERIDT=8H
[ BEAERORIE. ®igi-£5700Ap | | IMBRRODALF2,— DABLEEOEE

_________________

LEBTOTOEAERD T8k Bookds SIS ERK-BokI=BET 5
---------------------- REORE. {#a. J-----&ummum&;a7n~>'xammmm R e
2%
r_f-;___-l;_'---ﬁ___‘l '
I
1

- BEABAROI-HOME mwnR-srxEEor | 0%
HTRLE—SREAE ARERIKEERF MLEE-E= 8 U FiE #83s

B2 HMREEERS—FEEHKR Q011 F5AKR)



jICA)



	表紙
	目次
	略語表
	第１章　中間レビュー調査の概要
	第２章　中間レビューの方法
	第３章　プロジェクトの実績・調査結果
	第４章　中間レビュー結果
	第５章　国際共同研究の視点
	第６章　提言
	付属資料
	１．調査日程
	２．主要面談者リスト
	３．協議議事録
	４．評価グリッド
	５．研究課題別中間評価報告書（独立行政法人科学技術振興機構作成資料）




