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Table 4¢2)-4 Llist of Equipments weed for Training Program

o | Lconon MTIOL STROBT TRAINING o } | 3

(51 Lovis st Suimadsa w20 5 !
81 | M SPH(Flane) Tn]Ei?f]ao e S I S
h(;sizﬂ A SPH (G aplule) ERRI-EDOR/ 5?1._\@1;117;(;00_ T 1 :

C-8-1 [ Hallow ca.;.i;;;:.(;(;’;amp ) }{AMAMATSU-P!IUIUHICS it

E’J_l_ ECD Gaschronato Graph SHIMADSD GC-124 ECD (o FID) | n :
I C-9-2. | FID/FID ('aﬁchromato Graph SIHMADSU - 12;};;&;”“’*“#"'—"""' R B

C-9-3. | TCO/FID Gaschromato Graph SIiiHADSUE:;_ZIR“ﬁ;;KiD S ]

CAM_ TID/FID Gaschremato Grgpﬁ SHIMADSY OC-124 FID/FID ) _1' - D
et | copinary o0 sIuADSU oC-9APE/ECD 1 -

C-11 | I SINFLE LOGAS, SPD-GAx5, FLDGAXS, BCDGAXZ 712545 5 _

C-14 | Mg Analyzer IIIRJG{MA Mereury 'Aria.lyze:' Hi-1 *T B

C-17 | TLC DEVELOPI i HANGIG-PLATE TAXK e .____-._n_____.__,.ﬁ_

Clﬂl P ¥eter Haml Type {field use) ) RY - - l

E*EO*Z pll Meter Loboratory Use  HORIBA M-8s | ——7;”"‘_—_—__"% N

C-71 | lon Selective Electroles  F-, KH3, NO3- 3 i - -

-3 ‘ Hicrdscope. NTKON LAROTH(UTO ; ]

C-24-1 RFCURDTR EYELA TRI50- lP Imv-1V multi range,} pen 220V 10 I

C-214-1- RECORDER EYELA TR250- ZP lmy-1V multi vange,? pen 220V ﬁ3 N “‘“!

No. |7 GENERAL LABORATORY BIPHET (1)  CIRAINING>

G-1-2 ] MICRO BALANCE Mettler W3 lmicroG-150sg /TUYD ¥1D-00 table 1 o

G-2-1 { Top-Pan ﬁAnalytica’l Balance  Mettler PEGOOO -2 )

G-2-7 | Top-Pan Analytical Balance Mettler PE3G00 1 -

G-2-3 | Top-Pan Balance Hettler PELG0D 4

G-3-1 | Weighting Scale (Plalforp )._SI{IBATA 10kg Automatic Spring 1 B
IBE SHIBATA 150Ke STANDARD SCALES I S

‘
1
VR
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o [ G oo e 0 awe T
GA-1 | Contrifuge 20000 rpm, 1000l Refgivator KORSSAY iniz-203 | 1|
A T
(;ii Centri!ﬁge 8000 r;}m’, Table lop 100m ] #4-6,/KORLSAN HHINF _ _l——: e i
Iy Contrifuge 1500 rpm, Jmlxzd  KOKUSAY RISSC _ . - |
(5# Woffle Furnace  TOYQ OPERUSER 3. ORK OFM-42D 5017,220V 14 T }
66 |Blectric Furnace TOV0 BSF-3 3.8 SOIZ/20V 10| 1 o _:
681 | ovin DRYING OVEN  TOYO F$-62D 2111560 220V 1< 1 -
682 MEDIUM TEMP OVEN  TOVO KCH-22 SOHZ/220V 1 2 | T
G83 |mar TEE vER TV P s/ 16 | i
_G—T Glass oven m&'b KCP-30 Pipettes and Labo Glassware Dryer 1 o S
610 |Aoclae  TONO SWN-30 210V 14 T )

G-12-1 Incubator TOY0 FT-GOT /EVELA SL11000D 220V 1 r_ I -
6122 | Incubator TOV0 1S3000H JEYELA LT11000D 220V 145 | A -
_G‘”. | Rotary Evajorator  EYELA N-4 220V ' 10 N N
G172 ) Shoker . EYELA SS-31P 220V 14 Cat. Yo 147303 ] o
G-17-3 | Shaker  TAIYO R-D 11 220V 1o z -
G-17-4 | Shaker Tube Vibrator (Yoltex type) 220V ﬁﬁdﬁﬁ - |
76~18 Mixer HITACHI Jucer/Mixer 220¥ Glass Pot type 4

619 | omogeni zer KINBWATIRA 2 N
;:20-1 ‘Heater :EVELA DRY BLOCK BATH ¥G-2 220V 5

~(-}-;ZU-Z Heater :Gerhardt Bonn K1-25 4 ir line }}e;er for kjeeldahlie 10 o
_E“'ZU -3 | Lalconco Ikater Fith rater circulation system for MB 5

G-71 | HOT PLATE HITACHI 220v. - 1. 2KW TEFLON coarted | 10

G-72-1 | Magnetic Stirﬁ:r EYELA RC-2 Cat. No 127602 200V 5 B ]
G-22-2 | Wagnetic Stirrer TOVO HS-8 with Heater 5 |
MG-ZZ'3 Hagnetic Stirrer  TOYO B-2 5

G723 | THRMO REGULATOR  EYELA T-80/TOVC LiiSG0+LH20S T . )



\Tru’ﬂ \I‘J(:

[' No. 2. GENERAL LABORATORY EQUITNEAT (1) w H! }
I S L T N
e S N I
:0-25 Toller Pump EVELA Node! RE-5, RP-10RP-20, RP-60,RP-32 220 m_' }
i‘ f.v’z( 1 ¥ater Pump TOY0. TM 2(108;‘556;“ 2"2*0‘;"_"0‘”;1_4)' M_,__5 I “]|
6 —a:m Rath fovo ¥B z(,“suzgns_lus T v soz L 7

G128 | Gltrasonic Rath SHARP UC- (,100 600K, CE-1201R-U1-1203R 120K 2

_v:m_ E;cijt; Nasher SIBATA §4-6302 111 o _4
G‘:H ?t'a!:;:'i?!stlllatlon Unit Solar cell distilled Kater system 2 B
G0-2|  TOY0 GSU-910 Deiomized Water 90LA 7 -
G_‘(l; a E’ELA Ail gh_ss Compact Kater ‘%Ll!l WST-15 220V L. wh| 1 - ﬁ—l
G-30-t| OV 0S50 3-41451 200v 1 5L P
;01; 7Clezm Bench VC-1600-F Down flos air ) L

wr:_n Draft Chanber LFD-180 gas mash type Tu o
61 | Draft Chamlmr/HUOD DALTOK DE-8P (TYLE Uype) T o )
G-¥% | Cold Storage T0Y0 KTS- Jl](waik in Lype) 1 ) H
G-36 | Refrigerater HITACHL - 220L type 220V w |
637 | Freezer BOORPRODE “DEEP” EV-ISHRR 220V 16 | 5 |
638 | Ice Maker HOSIZAKI 100Ke/day F-120 300K 220¥ | 2 |
G-39 " | Glass Blower SHIRATA Btype (Liquld Propane) 2

‘(’}i’;ﬁ““‘ Bunsen Burner SHIBATA 5-48403 LPGV with Cock 40

G-41 ‘Stop ﬁatch _ 1/100sec digital Citizen, Seiko.Casiov " 5

G-42-1| Laboratory Desk  TOYO PC-300 |

G-42-2 T0Y0 PDF-420 o 2 |

G-12-3 TOY0 PPM-420 sl
G4 TOW-PRO-420 4 T
G-42-5 TOVO PFP-420 4

G-43 | Fmergency Shewer  TOP PAN sﬁmm FASHER 4

19.
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Moo |3 Water Pollution . TAINNG | @ty | ;
v D90 Az SIMMADSU TOC300 R
N3l W0 ket Fed s semmaoe: o6 ||
;:; _[lU Heter ) LARD  USE YS.I Hode] 54 o i —é—w S 1I
K6 | Timomter  Lovibond AFTOZ T
%7 ‘}ulrhicli Ly Meter  HACH Modeld EIGB-A | 2 - }
K-8-1 |Conductivity Meter Tortable OSK-GGOZAMNNA Hi-8023 -1 ;
¥-8-2 | Conductivity Mcter LARD SUNTEX SC17A/TOA{OSK 6003} {‘7717 7ﬁﬂ]
X-0 Sakinity Meter TOA SAT-1 a 2 hﬁ]
N-10 | Water Sampler #+ SHIBATA 805) 1L ——'—"4“—{_ S ‘““":
lh 11 -,\utomaxtic Nater- Sampler Central RAGAKU Hodel 600 - 1 _E; —7 ”7 B ””;
["1\-'7—12 Grab Sampler Eckman Burge Grab Sampler 4 :
E-13 w(‘urc Samp&r : BAUMAX Cure Sa‘n:pler.("at. Ko. 516 _-‘i. 2 ; _—Mi
Wi | Plakton Ret  MLON 5 | o
Y15 _‘{elocity Veter Electric Current Meter (M-2 0. 08e-Yn/se B i ’ 72
.h'--l() Lcho Sounder FISRING SOURNTR ** ] ! o ﬁﬁ#—f
w17 {dar Tester ISUZU (SHIBATA SE-3702) JRIZ 200V 16 | 2 I____M_ {
%-20 Pipette washer xith Ultrasonic bath Mml : I
¥-21 | Maipulator o 1 o
W-22 Microscopc.h'IKU_N Labophoto  10x x5, x10, x76. x}l],xSE).'xl[']Uii I '
N-23 W L!Gﬂ". 254nm xI, M0na x1, Room light type (20¥ }x5 “:1' B
_h'-24 ‘ ‘Prcssure Pan 6L : ) 3 .
ﬂ’-25 Gas Stove (Table Type)  For U‘b 3 |
¥-27 l“luls‘h Washer (for G.lass“;;r-ek:;;;i—r:g) . 2 S
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o [ mierretntion S R T

i okt w0 |

ve Liocwmir | meawss ] -

PR P

W fo i maxn I o
Ad*;gi ggk-\&}mlor DRR GK_I“VSH_ o D E S
-l\'() D.t:ni Mun_riorw Aloka /3-RAY Hcillm.‘d ________________ 71“7 S
37 [ivel Nir Smler WC-1000 200V i o
:\“;3 a L(m Yol J\_l-r_—q-:mj\lcr SHINTAXU- B '1" _ S
W9 |Amcrson Swler SBNA M 200 k[”{_ S
A00 | DUST Jar SHIEATA Deposit Gange Tyye G008 01 I ’

.‘:.lnl_ —h;l Spe C(L_:l;l_;climl Meler Of_‘u\—‘;.\h‘l\lbﬁ KEiK] o Rl ] h -

o NE;';,}I}L,_QL{,;M‘L;—uf:}}h&l,ﬁ,iiﬁi_Lr:ﬁm'W' o k

T e

A1 [Uviotet eter doswama et | 1 o
K15 |0r Mnitor for Mtescbite s | 1
W0 [0 emitor for Aatomatite e owmn o -
A1 |1 sonitor for Automabile  #+ R
A_;‘;m _B_Iack Smoke Monitor o #:1‘“5'1“] 09 - 7iﬁ 1T
_A 19 | Grsat Anaiywz-t"r SHIBATA 1 I
W20 |Gas laninger SHIBATA 800) 05 B
A-2) | Gas Thase Callibrator —*'}‘"““ —‘f’*'—'hﬁ”*"""
“;21 Slacﬁ%.fmp}er B o B 1 o o
425 | cas PoMP SHERAGANA SEIKI i -
A2 | GAS Meter - 4 o
r;ﬂ Rotameter )";% )
;28 Mass Flow Moter 1 i

A-31  jDatalogger TU\( DR-¥1 ? B -
L—,\;-}z Bigital Holtimeter  INATSU VOATOTAVORCEGT L
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.\u |5 Nmt‘.c and Vlbratlon \I\l'\’ - E QU \: ‘
S s deter  mONNGl Lo *i
N2 |BentionCole ECOB g B0 w2 4 |
S |l tecorder mORRO4 | o7 | |
N-4 Tn-rme Recarder  SORY CASSETE -brhﬁb'}(F TL 13 ﬁ}rb‘!d;;-]u?\_p—r_ 1 7_ S I
NS-1 | Precision Sound Meter BL-10A o o —__i ------ R i
AN‘_-S—Z FL-11 o 7 71 B “_“-}
h Tralfic counter Kumberxd . Rusberxs - ’**]’h'"' !
(h"f“ ALl Yeather S;recn m_;’![}l‘ﬁ CAMERA Stand ¢ hm;:;(m 3 o _ " ]|
X9 "};;.i;)-;nttcr Non_(IontacL l)pe Fode! 3632 2 - l
H-]O bata ]"roccssing_h’ml RIO¥ CF-01 st;iﬁAkikmu_ -2_ 7 H:
e W e |
) 1) Tunnhle [’»and Pass Tilter VM-G1 + VP-28A4 + (P-02 *IFOH ; ] [ :
Y Lot Glivator | L]
517 | Ancouncter 419 e 1|
No. |G.Solid maste CTRAINING vy | WW
‘571#1 'hmghtlng Scale - f‘la'tfom Spring Scale  100kg 1
S-1-2 | - Spring Scale 10ke- 2
5-1-3 Top pan Electric Sc_a.le Hettier PE-IZW liksg, 1g 1 o
54 Calorie Meter  YOSHIDA 1013 h 3 o
$-6  |Muffle Furnace TOYO OPM-GOD !
S-8 KjeDahil Digestion Unit {Lab. Cuhico) 7 _{
5-9 llislillat.ion untt with.mtcr_ciréulal..imon S)'stoa 2
_!‘;jll] %L of '%olni ¥asle sampling, Hx\;nngnpamUng Tools sct_ 1 i H}

145
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I .\u E”I ‘ ;mc sal:stances TRM\I\G QU } |
}*-l‘ ’f;u;(u 'y E\am;;o: —II‘;'EH N l,’SB 3’5/':\‘2 2 22{]‘! set 4 )
—Tnll Shaker EYELA SS 81? 220V 14 Cﬁ:t. Ko 147303 ' l‘— S
120 | Shaker TAIO SR- D 220V 14 5 B
;“3 Fl-'m:tion Collector TOYO SF-100 220¢ ls:b | 1 S
T4 | Block Heate EYELA DRY BLOCK BATH 1G-2 220V s | ]
T5 Ihmo;,unzer SIBATA 51-4311 T" i8 Cutter sct. o 1— R ]
T |Bewer HITAON NICRAMINER Glass Cop e WOV | 2 | o
T-7 Centr-i};;; RORUSAN H 103NF 2_ o
T-19 | Bottle Cabine t)(";(;\lf' SAFF} NAGAND BCB-5 o "’l“'_“l o o N
T Y e s I I
I IE_ ISu)d.h_t S{l( -l in .l_li&_f_,ﬁﬂjl:ﬂ[:]_E_:._Mm"I_r__ﬁ_,h-_._._._..... | J :_ L ) ;
o jaems R R
UTZ-I Com;-uhr IEM-AT compatd, THALERG |, IM RMLT;I;}'IJD pr n:l.;r ‘—1—’-5“”“V? . A

0-3 _ Audio Visual Usit —_1_Li -
0-1 | VIR SET , | )
0-5 Conference Unit 1 )

7)‘6 Class Room Unit S 7 I

07 o i 5 T
08 Slide Frojector -"—5““ T
09 | Fils Projector 16u R
1013 | Poto Copy KITA with SORTER iu_"_m *—i o l
o 1 ;:Eluutrlc Tyaunter THAI/ENG , Parallel Jnlerfdu: : 5 Ai:?di - 7Aﬁmi
0-15 j Printing Machi ne Binder Geshlezlier _“l__“ ]
""(;'17; 1 (rass Culler YANNMER YF-i?--DX_ T r_ "
| l-lu;:}_ PEU‘L“% 3[.1L!|:nf.:—!\:t_lff“:ﬂ e T_ -"‘[m— S
lru N | Bloor Cleaner v —_}—_—; lem T




Necessary Chémlcals and Glasswares

ﬂpéri {rum. the equipmenls menfioncd above, tﬂere are stil]l some
necessary chemical reagenls,glasswares {for the lrainiﬁg and research program
as shown in Table ACXy-22and 4 €r>-23

fable 4czy-2z

No Name (A} No, Name {AY

[. Ammonium Afum 2. Aluminium potlassium sulfate
. 3. AMuminium nitrale _ q. Alumina

5. Aluminium peroxXidesulfate 6. Ammonium ferrous sulfale

7. Ammonium Tetramethyiene 8. Ammonium sulfale

dithiocarbamale

9. Ammonium oxalate 10. di-Ammonium hydrogen citrale

11, Ammonium chloride : . Ammopium heﬁtémélfbdate

13. 4~ Amino-anlipyrin 14. 1~-Amino-2-Naphthol-4-sulfonic
acld

15. Tris (hydroxymelhyl) 16. Amyiose from potalo starch

aminomelhane
17. L{-}Ascorbic acld 18, L{+)Ascorbic acid

i9. ammonium acelale 20. 4-amino-3-hydrazine-5-

mercaplo-1,2,4-riazol

2T

s
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21,  Amberlite 22, Acelone

23. Acetuniprile 24. Ammonia selulion

25. hcel}c acid 26. Acetyl acclane

27. Ammonium amidosulfunale ‘28  di-Ammonium  hydrogen

or-lhophosphale

29.  Ammonium metavanadale 30.  Awmonium persuifate

3i. Ammonium potassium 32. Arsenic trioXide
tarirate

3. Dacto-peplone . 34. Bacto oxgall

35. Barium chloride 36. Barbituric acid

37.  Doric acid 38.  Dremphenol bluc

39. Brillianl green 40. PBromlhymol blué

1. ﬁrﬁmcresol purple 42, Brillianl yellow .

43.  Brucine sulfate 44, Brucfne.dihydate

45.  Brillianl green bile 46.  n-Dulyl alcoho)

lactose broth for micro
47, fso-Butyi alcohel 48. Benzene

49. Boric acid 50.  Barium chloride

[ g% ]
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51, Bructne sulfale ; 52, Barbiteric acid

53. Bromucresuﬁ purple 54. Bromocresol green

55 Brompheno]l blue 6.  Benzol

h7. Buffer so]utidn 4,7,10 58, n-Dutyl alcaohol

59, Cacodylic acid 60. Calcium chloride 2 hydrate

61.  Calcium chloride g2, Calcium carbenate anhydrous
dehydrated

63. Calpium carbonale G4. Calcium nilrate

657 Cadmium sulfate 66, Cadmium, Mossy

67. Cadmium, Coaled with 68. Calcfum sulfate 2 hydrale

copper in waler
69. Charcoal activated 0. .Qalcium nitrate tetrahydate
.71. Conga red 72; 'Cgprnus chloride
73. Cupric chioride anhydrous T4. Cupric'oxidF

75. 1,2 Cyc!ohexanediahine- .76, L-Cysleine monphydrochloride

N,N,N;.N‘,—le{raacelic
acid
77. é~Chi0ro~o~phéhy!enediamine 8. P - chlorousphialene

-
:
=
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Ko, Name (C, D) No. Xame (T, D)

79. Camphor 80, Cupferron

81. Codball sulfale 82, Coball sulfale 7 hydrale:

83. Citlric acid 84, Carbon tatrachloride

85.  p-Cresol : 86.  Carbon disulriée

87. Chloroform 88. Calcium carbonale

89.  Cadmium carbonate : 90. Calcium hydroxide

91.  Charcoal 92.  Calcium chleride

93, 'o¢-Chlero-p-nitrotolucne 94, Cedar wood oil

95, p-Dimethyleamine 96. NN-Dimethyl-p-phenylene
benzylidenerhedanine : diamine dihydrochloride

a7. 1,5 Diphenylcarbazone RG 98. 1,5 Dipheaylcarbazide
92, 5-(4-Dimethylamino i00. 4-Dimethylamino benzaldchyde
benzylidenerhodamine

101, Dimelhylglyoxime(2,3 102. 2,9-Dimeliyl-1,10-phenanthrolenc
Butenediondioxime)

103. Dithizone 104. 5-Dipheny!carbazone

105. 2,6 Dibromoguinone -4- 106. Dexlrin’
chloroimide

e o e e e e o e e e mm e oA v e e e . m m m i n =

AN
C\
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No. Name No. Mame
(D,EF, G, (D,E,F, G, 1)

107. Desoxychlolate Laclose 108. Diatomacious silica
Agar {(dehydated) '

109, IZ.S*DIaminunaphthalene . 110, 3,3'-Diaminobenzidine

111, 3,3'-Diaminobenzidine, . 112. N,N dimethyl p~ phenylene diamine
telrahydrochloride oxalale

113. Dichlorometlhane 114. Diethyl ether

118, 1,2 Dichlofoeﬁhane' 116. Dichloromethane

117, 1,5 Diphenylicarbazide - 118. Diphenylcarbazone

119. N N-Dimethyl formamide 120. m-Endo broilh {dehydraled)

121. Erjochrome biack T 122. Ethylene diamine telraacetic acid

123. Etihylene telraacelic acid 124, Ethylcne giycol.
126. Ethyl elher 126. Ethanol absolute GR

127. Terric chloride 6 hydrate 128. Ferrous sulfale 7 hydrate

129, Flérisi} 130. Fluorescein sodium powder
131. Formaldehyde 132.  D(+) Glucose

133. 'D,L Gluiémfc acid 134, Glutalhione.ré&uced form
136  Glycerol 136. Heavy Oil

201
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No. . Name ) No. Name

16, L . L1 K LM
137 Humic aclid 138. liydrazine sulfate
139 Hydrogquinone 140. _nydroxy}ammdmium chioride
14t. Hydrpxylammomiym su{falé 142. Hexamine
145. Hydrazine hydrale 144! Hexame thylene tetramine
145, n-Hexane ' 146. Hydroegen peroxide
148. Hydrochlorie acid ]49: Hypophosphorous acid
150, fon—exchénge resin. 1561, 1so-oclane

152 Kancori-A-Inira-articular 153. Lactose brolh for micro

intradermol
154. laclose (monohydrale} 155. Lauryl sulfafe brolh
156. Lead(ll) acetate lrihydate"i57. l.anthanium oxide

158. Ligninesui{onic acid 159, Lead nilrate

sodium salt
160._ Lilhiuﬁéﬁlf&te monohydrate 161, 'Magnesium 7 hgdralc
16%. Magnesium sulfate 1 hydrate 163, Magnesium sulfate 4 hydrale
'iﬁd. Mercuric oxide red _ 165. Mercury(l]) chloride

166, Mercury(lE} lodide red 167. Mercury sbffale

-~ 332 —



No. Name . . No. - Name

(M,N,0, 1) (H,N,0,1)
168. HMelhyl orange indicator 169, Melhylene blue
170, Mercuric(il) nitrate, 171. Mercury{il} nitrale, 1/2 hydrated
l1-hydrated

17z, SﬁMelhyl~l"pheny1~2~pyrazol—173. Meroxide Slandard Fluka

ine-b-one
174. 4~Melhyl-2—benianon 176. Melhannl
176. Manganese dioxidc. 177. Manganese sulfate 4 hydrale
178. Manganeée sulfate 179. Manganese sulfate 7 hydrate
1 hydrate
180, Magnesium oxide 181. Meré&}ic sulfatc:
182, Magnesium chloride 183. Molybdéiophespho;ic acid
184, XN,Naphthylelhylene- _ 185. Nikel nitrate

diamine dihydrochloride

186. Nﬁtric acid S e Nickel (11} chloride

188. Oxalic acid dihydrate . 189, iSb—octan?

190. Pararosalin | 191. 1,10 Pheﬁanlhrnline monohydrale

192. Phenel red-D-indicator 193. Phenolphthélein iﬁdicalor

194.  Phenyl hydrazine 105. Polassium antimony(111)
hydrochloride oxlde lartrate

203
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196. Polassium bromide 197. Polassivm chloride
198. Potassium dichromate 199, Potassium lericyanide
200¢. di-Fotassium hydrogen 201. Polassium antimony oxide

phosphale

202, Potassium dihydrogen 203. Polassium hydrogen di-ioedale
phosphale '

204.. Phenyl hydrazine -205. FPhenylhydrazine-4-sulfonic
p-sulfeonic acid © hemihydrale

206. bis-Pyrazolone 208. Pumice slﬁnc

209. Polassium sulfate 210. Potassium {meta) periodale

211. o-Phoéphoric acid 212. FPelroleum ether

213. Pyrrolidine 214. Pyridine

Zisp Potassium per sulfale 216. Polassiun per manganale

21?.' Potassiﬁ& iodate 218. Polassium peroXodisuvifale

219. Potassium nitrate 220. Polassium hydroxide

221. Potassium hy&rogen 222. Folassium cyanide
phthalate

223. ?olassium éhromate 224, bls(lfphenyi—l—S melthyl -

S-prrazone)

L g i U S
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No. _ Name ' No. Name

(h, R, 8 (P,H,5)
225, 1,10 Phenanthroline 226. Phenol
227. TRosso melile 228. Rhodamin B

229, Rhodamin 6 G o 230. Hosolic acid

231. Silica gel with moisture 232. Silica gel for PChs

indicalor

233. Silver nitrate 234, . Silver sulfate

235. Silver diethyldilhyocar- 236. Sodium sulfale anhydrous
bamalie granulaled

237. Sodium acelale 3 hydrale 23B. Sodium azide

239. Sodlum benzoatle 240. Sodium coballinitrate

241, Sodium dihydrogen 342. Sodium dihydrogen phosphale
phosphate 1 hydrate : 2 hyﬁra{e

243.  Sodium dihydrogen © 244, di-Sodium hydrogen phosphate
phosphale 7 hydrate 2 hydrate

245. di-Sodium hydrogen 246. Sodium N,N'-Tiethyl-dithio-
phosphale anhydrous : carbamale ‘trihiydrale

247. Sodium,p4lo}ﬁenesuilon— 248, - Sedium nitroprusside

chlorecanide trihydrale

24¢. Sodium iodide 250. Sodium melabisulfite

200
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251. Sodium nilrile

253. éodium sulfale anhydrous
255, di-Sodium letlraborale
257. Slarch soluble

258. Sodium hydrogen carbamate

260. Sodium diethyldithiocar-

bamate trihydale

262. Sodium peroxide
264. Stannous chloride
266, Sulphamic acid
263. Sodium hydrox?de
"~ 270. Sodium melasilicate
272. Sodium boron hydrale
274. =Su]fur.ic.acid
276. Suiphanilic acid

278. Strontium chloride

780. Sodijum acetate

259.

261,

263,
265.
267,
269.
271,
é?S.
275,

277.
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Sodium borohydride
Sodium thiosulfale

Solochrom dark bhlue

Sodium hydrogen sulfate 1 hydrale

Soedium carbamate anhydrous

Sedium {luoride

Sodium ]aurylsulfate'
Stannous sulfatae
Sulphanilamide

Sodium oxalale

Sodium arsenate hy&ratgd
Sodium dioctyl sulfosuccinale
Stiver sulfate

sulphemic acid

Starch solubie

Sodium tungstate



No. Name " No. Name
(5,T,U,%,Y,2) (5, 7,U,%.Y,7)

282, di-Sodium telraborate 283, Sodium D{+) lartrale
10 hydrate

284, Sodium ﬁilfilc 285. Sodiqm molybdale dihydrate

286. Sodium metabisulfite 287. Salicylic acid

238. tri-Sodium citrate ' 289. Thymel blue

290. Teluene | 29I.. 0-Toluidine

292, Trioclyl melﬁyl ammonium 293. Thomas lubriséal
~chloride

294. Tamnic acid powder pu}e 205. Tannic acid

296. Thionalide 298. Telrahydrofuran

299. 1,1,2 Tficﬁlorotriflu- 300. ﬁranyi aceta{c

orocthane

301. Uranine - 302. Xylene cyanol FF

303. Yeasl ; 304; .iihc.acetate

305, Zlné melal 306. Zinc sulfate

207
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3y Implemenlatlon of:lraln{ng courses
a. Methods to recruit and screen appllcants

‘The applicants wlll be screened by the ERTC and the hosl office.
The priority of ‘the selecled applicanis should be from Llheir relaled
responsibllities o ihe presenl Job, Trnining 15 supporled to fulfil) their
defliciencies as efficiently and ef[ecilvely as possible,

b. Development of educalional materjals

The eduéalionél materials such as texlbooks will be carried out by
the lrainers under the guidance of JICA experls.

e..  Treiner's tralnling

According to the counterpart {raining systeh based on the projecl!
Type Tgchniéal=600peralion programme; lhe iraining and res¢arch staffs of
ERTC should be furiher lrained in Japan in order to upgrade the curriculum
and improve new techniques. it 1is expected tha!' they will underlake
intensive 1iraining courses in Japan apd take sludy tours with emphasis on
speciatized fields of environmental science and adminlsiration. such
intensive cbufses and/or educational tours shouid {ake approximalely 3-6
moniha. Tt is anticipated that ithese fellows will help improve the research
and training activities in ERTC upon their return lo Thailand. Table shows
the necessary fields and number of fellowship. .
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4(3)-1
Table ! Counterpart Training in Japan

No. . FIELD NUMBER OF TERM TOTAL

TRAINEE {man-month) {m)

1 © Waler Pollution 3 6 18
2 AT Pq]]utlon 3 6 18
3 Nolse and Vibration 2 G 12
4 Solid Waste . 2 6 12
] -Toxle Substance 3 G ig
6 Audlo Visual 2 3 6
7 instrument 2 3 6
TOTAL 17 ' 35 90

d, Recrultment of Tralners from ONEB, other Thaliand Institulions and
Forelgn Institutions

: To reallze the technnlogfﬁa} transfer f{for the envireomenlal
pollullon Cbhlrol end managemen! to Thalland, & term of Japanese experis
should be dispalched to ERTC based on the Project-Type Technical7Coopera{ion
Programme. Seven long-lerm experts and twelve short-term cxperts are very

necessary to asslst staff members of ERTC to carry out the Training and
L A2

research programme. The detall of Japanese experts is shown in Table and
€3>- : ;
Tablé’ % The role of Japanese experts are ag follows:
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(1Y lo train staffs In charge ol tralning te be sell-motivated

iralners,

{11) to develop iraltning materials such ag lextbooks In cooperalion of
slall members of ERTC,

{1112 Lo run the iraining courges logether with slaff members of ERIC,

(1v) lo gulde and sdvise the rescarch staffs,

(v Llo frans{er the sdmlnistrallve and technaological expcy!enccﬁ of
Japan !n the .fie!d of environmental proteclion through the

aclivilics mentioned above,

inviling quallfied tratners or leclures frem Internatienal institlulces

are also very necessary for lhe ERTC lrainers.
e, Eatimaled cost of each training courses
The cost of each training courses will be relied on number of
invliting leclurers, lhe chemlcals used and {ime consumed. of cach ceurse. For
the Lraining courses relaled_lo_ﬁhe experImenlal analysis, the cost of each
courges are ghown in Table 4(3%>-% '

1. Budgetary sources of each lralning course

Budgetary sources of each training course lel‘mnln]y come f{rom
ERTC and the olher budget will come from lhe tralnee’'s offlce.

(4) Expeclied Counlerpart Trainlnglln Japan
g, Flelds

The counterpart iraining in Japan s divided Inlo 7 calegories as
mentioned in Table A5y -1
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Table :4(3>-Z Short-Term JICA Experts

HG. FIELD NUMBER OF TERH REHARKS

. EXPERT (man-month}

1 Water Pollution ) 3-6 -To teach and adviee the
Hanagement and knowhow of water polluttion
Administration control management and

administratlon.

z Alr Poilution 1 1-6 -To teach and advine the
Management and knowhow of alxr pollution
Adminlatration control mansgement and

_ administration.

] Nolse Pollutlon 1 3-6 ~To teach and advise the
and Adminletra- kirowhow of nelse pollution
tion control management and

adminletration.

4 Solld Haste 1 3-6 -To teach and advise the
Mansgement and knowhow of solid waste
Adminlstration management and admintstra-

tlon.

5 Toxlc Substance 1 3.6 -Te teach and advise the
Hanagement and knowhow of toxlic substance
Admlntﬁﬁful[on pollution control mansge-

ment and administrstlon.

6 lmﬁéct Agaens~ 1l 6-9 -To tesch the knowvhow of
ment compiling snd evalustion of

IEE snd EIS.

7 Heteorology 1 3;6 -To teach the altr pollution

meteorology.

B Data Handling 1 3-6 ~To tesch the knowhow to-

haﬁdle the environment data

9 Computer Analysls 1 3-6 ~Toe teach thae knowhow of

envlronmentsl.data'dnnlyels

by personal computer.
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Table 1 4€37-2 Short-Term JIGA Expertn(continued)}

NO. FIELD NUMBER OF" TERM REMARKS
| EXPERT man-month)
i0 Mathematical 1 3-4 ~To teach the knbwho& of
Hodelling : ' mathematlcnl modeling for

wateér and afr quality
predictlon.

11 Heslth Effect 1 -6 -To advioe the health effect
' resesrch by environmentnl
pollution, .

12 Ecologlcal Effect 1 . 3-6 -To advise the ecologlcﬁl
‘effect research by environ-

wental pollution.

TOTAL : 12 39-75

218
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Table

tA4(3)-3 Long—Terﬁ JICA Efp@ftn

RO,

FIELD

NUHBER OF
EXPERT

TERH

(manumonth)

REHARKS

Project

Leader

Project

Coordinator

Hater

Pollution

Alr

Follutlion

Holae

Pollution

60

60

60

60

60

-To supervise the whole profect as
a leader of JICA experts tenm.

~To have wide knowledge snd long-
term experience in en#[ronmental
protectfon,eupeclal}y In
environmental management.

«To do adminfstrative work for the
project such as negotlatlon
correspondence and coordlnetion,

~To have some experlence In
environmental lsesues.

-To traln, tesch and advise stafll
in the [leld of water pollutton
control technology.

-To be preferable an expert on
water pollution ana)ysia and -
aurveillsnée be in the first half
and that on waste wateyr treatment
in the last helf.

~To traln, teach and adviae staff
fn the fleld of air pollution
conffof technology.

-To ba prefarable an expert on alr
pof]utlon;annijsln and eurvelillence
ba In the firat half and that on
exhausted Bse treatment technology
in the Iast half.

-To traln, teach and adviee staff
in the fleld of nofes pollutlon
control technology. _

~-To ba an  expert on nolse pollution

monltoring and survelllance.

219
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Table : 4¢3>-3 Long-Term JICA Experta(continuved)

NO.

F1ELD

NUMBER OF
EXFERT

TERM

(man-month)

REMARKS

Solid

Waste

Toxlic

Substanc$

60

60

iTo traln, teach and advise sta(f
in the (leld of solid waste
management.

-To be preferable an expert on
solld waate nnnlysle.be.in the
flrst half and that on ‘aolld waste

management technique fn the last

half.

~To train, teach and adviee atnf(

in the {ield ¢f Loxic substance
pellution control technology.

-Ta be an expert on toxic substance
poliution analysis and

survelllance.

TOTAL

420
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b, Number

The number of coun{erpart training should be at leasl 1% rainees

wilhin total 102 man-monlh.
c. Duralion

buration ranges from 3 to 6 months depend on he delalls of each

course.
4. Prlority

The lraining of counlerpart In cach fleld should be done 1In
parallel for all flelds as shown in Table
hiy)-1
e, Eatimaled Cosl of each Training Course

The eslimaled cosl of each lralning course is depend on ihe
duration and the type of course. For lhe courses which are relaled to
]nbornlbry works wlil range {rom 90,000 lo 160,000 baht, tihe c¢ost of
ordinary leclure course will range {rom 28,000 lo 90,000 bah! and (he. total
cosl of the whole lralping program of each year wlll be 1,532,000 bahl.

N
DD
—
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Tabt

4EIIT4

e Estimated cost of each i(raining course

— 352 —

Training Cost No. of Buration | Time/year ~Eslimated Cost
' trainees
1. kater 40 8 weeks 4 160,000
Polluliion !
2. Water 20 B weeks 2 40,000
Poliuwtion 11 '
3. ¥Waler 45 4 weeks 3 135,000
Pollution FI1
4. Air Pollution | 40 8 weeks 4 176,000
5. Air Pollulion 4G 8 weeks 4 176.000
I
6. Air Pollution 45 4 weeks 3 148,500
111
7. Noise Pollution | 20 4 weeks 2 28,000
8. 50lid Wasle ] 20 4 weeks 2 28,000
9. Solid Waste 11 45 6 weeks a 94,500
10. Toxic ‘ 30 8 weeks 3 108,000
Substance |
11. Toxic 30 8 weeks 3 108,000
Substance 11
12. Environmental 60 4§ weeks 3 40,000
Administration |
222




Training Coslt

No. of Duralion | Time/year Fstimaled Cosl
lrainees
13, Environmental 60 2 weeks 3 0,000
Administralion
Il
14. Environmenlal 30 4 weeks 2 30,000
Impact
Assessment
15. Environmential 30 2 weeks 2 30,000
Dala Processing
16. Environmental 60 1 weeks 3 90,000
Educalion
1,532,000

353 —
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(4) Expected Counterpart Training of tralner in Japan

a. Flelds b. Number and c‘_Durntlon"

The expecled counterpart Training of Trainer in Japam  is
divided inlo 7 fié]ds such as Organizalion, Adminislrulion and Operalion of
ERTC, Environmenlal “Adminislration and Management, ‘Waler Tollulion, Air
Pollulion, Solid Waste, Texic subslance and Compuler. Number of lraince of
ecach course ranges: from 2 to §. and average man-monlh ranges from 3 lo 6

monlhs. Tolal man-month is 102 a= chown in Table 4C42-4

Table wc«>-4 Expected Counterpart Training of Trainer in Japan

MNa. Field Ne. of Term  Total
Trainees (m/m) (m)
1. Organization, Adminisirolion and 4 3 15

Operation of ERTC

2. “Environmental Administralion and 5 3 5
Maﬁggomeni

3. Water Pnll;lion 2 G 12

K Air Péllution . 2 B 12
5. Sotid ¥Yaste 2 6 12
b. - Toxi¢ Substance . y 6 i2
7. Computer ' 2 G 12
Total 5 36 102
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d. Priority

The Araining of lrainer program in Japan should be done in
parallel for all [ields.



SESSION 5 : EXPECTED RESEARCH PROGRAMS OF THE ERTC PROJECT

— 366 —



5. Expected Research Programs of ihe ERTC Project
(1Y Justificallon of Environmental Rescarch
a, Demand from ONED and other Related Agencies

One  of the major ONIIB objeclives under lhe Environmenial Act
(1975) -is lo study ond anslyse the cnvironmenial conditions and quality lo
be used for planning and determintng Llhe standard of lhe nalional
enviranmenlal qualily. as well as to recommend the methods to be wsed for
checking envitTonmental qualily of water, alr, solid waste and loxic

'_ subs tance, Although - ONEB has already put up the environmenlal quality

slandard, there has yet not all fired reference of Analylical slandard
Melhod for each paramelers. In other words different laboralories ia
_governmental and non-governmcntal agencics in Thai!and follaw ihcir own
‘method of -analysis, hence, dala collecled from lhese labaralories are
difficutt o compare. 1t is therefore, Imperative for ONEB to develop such
National Siandard Method of Analysls. ’

Research activities in environmental ficld arc minimdl in
Thailand. There is need for research on heallh aspecls, ‘specilic to the
conditions of lhe region. Although mich vescarches have been done in Lhe

wesl, the data and {nfermation galhered arec not nccessarily'applicqble in
this part of the world. Hence, indigenous rescarches necd Lo be carried
oul. For example, rescarch on standard analytical mcthods of environmenlal

samples with focus on cconomical and'practléal'melhods.

At ihe same lime, the quallly assurance 0f analysis should be
promoied by developing the siandard samples and distributing them to the
other laboratories concerned.

While most coun{fies hévc established their  monitoring
program , lhe managemenlt of the data has not been exlensively devéioped. it
may. take Ycars.before the data are prbberly=collaied.‘anaTysed and presentied
to decision maker or lo the public. Cohsidering'lhe time idg_ belween
implementation of corrective measures and the lowering of  pollutant
concenlrations in the environmen!, timely presentalion of the data o
decision maker is important. The ONEB, Thailsnd, currently in the process

226
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of  developing - such programs and computer capabilities. However, jts

applicalion and wulilily could be enhanced tf the other offices witl work
hard hand in hand. Besides _lhis, ONEB is expected to be a leading
environmental veseareh cenler in Thaitand, which can  help support the

enviroemental  policies and measures by meaps of providing necessary  and

veliable data and informatlion.
b. Fieid of Hesearch

The research should divided inlo § programs such as water,

air, noise, scelid wasle and'loxic_subslﬂnce,
C. Five Years Research Frogram
1 Reséarch on Water Pollution

(1) Table 5(¢)-fshows the outline of the research programs for wéler
pollution. As the monitoring of waler pollution has been carried oul for a
longer lime compared with other enﬁironmental fields, the knowledge and
experiences are aceumulated lo some'degfee. However, cven in this field,
lhe standard analylical melheds for the environmenial qualify s(andards are
still not available, which sdmetimes makes it impossible lo compare data
among the laboraldéries concerned. Therefore in Phase One, the emphasis
should be put cn the development or improvement of Thai standard analytical
methods for waler and wasle waler, which should malch lhe climatic
condition, lhe availability of analytical instrumenls and reagenls, elc.
Phase " Two is supposéd to start Lhe substahiiai‘ surveil lance bf wﬁler
'pollulion in:degrading waiéf areas in order to help formulate appropriate
policies and‘measures.jor wvaler pollution control, ideniifying lhe pollulion
sources and. their loads, the mechanism of poliutiop, and ihe healih and
ecological €ffects of pollution, The water pol!uiion control :lechnologies
should be studies in Phase Three. In pérticular. paying'much'attenlion ta
the natural, social and economic conditions in Thailand, for ekdmplc_high
lemperature all the year round and falrly cheaper land price, -the best
economically practical waslé waler treatment technologies are expecled to be
developed such as oxidation ponds, aeraled lagoons or oxidalion dilches even
if Ehéy have less treatment efficiency compared with those available in

advanced countries.

Do
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I3 Research on Air Pollution

i2) Tabie 5¢{-2Z shows {he outline of the research programs for air
paltution., As the research op air pollution has never been conducted in the
exisling rcscarch inslitules including universities, 1ihe rescarch activity
in ERTC éubslunlially means the first slep in this ficld. The foundalion
for research works should be laid in Phase One, {focusing on lhe development
or improvement of Thai standard analylical melheds (including simplified
methods) for ambient air and industrial and aulomobile exhausted gas as well
as ' lhe development of maintenance methods of aulomatic air qualily
moﬁ}loriﬁg instruments, In Phase Two, ~ lhe substantial surveillance of air
pollution in urban anrd industrial areas should be fulfilled to help
formulate apprnprié!e policies and meaéurcs for air pallulion canlral,
identifying the pollulion sources and their loads, 1the mechanism of
pollulion, and heallh and eccological effecls of pollution. 1In addition, lhe
effects  of air pollution on Thai planls and vegelables will be studies in
lhe research farm of ERTC. The emphasis will be, in Phase Three, placed on
the study and development of lhe best practical and feasible lechnologies to
reduce the emission of air pollutants. As for ihe exhausled gas trealment
lechnologies, il seldom be available lhe intermediale technology which means
the technoliogy with a 1lillle lower efficiency -and far cheaper cosl.
Therefore, Lhe soft-technologies such as lhe induslrial location. and urban
planning- shovld 8lse be siuvdied lo pursuve lhe apprﬁpriale answer 1o combat

air pellution.
[11 Research on Nolse Pollution

(3} Table s¢s-3shows the outline of.lhe research programs for noise
pollulion. As the research on noise pollulion has rarcly been done until
now, Lhe emphasis should be,  in Phase One, 'pﬁi cn  the deveibpmcnt ar
improvémenl of standard measuring meihbds for'noisc le Jay foundalinn for
research works. The subslantial surveitlance in urban areas will be siarted
in Phase Two o help formulate appropriale policics and measures for nojse
poflulion control, identifying Lhe sources, characleris{;cs and éI[ecls of
noise poliutlion. In Phase Three, the best practical tqcﬁhb!ogics to reduce

‘noise pellution are expecled io be rescarched and developed. including the

comparison study of city planning in terms of noise rcduction.
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v Research on Solld Wastes

{4} Tablescn-g4shows Lhe oulline of rescarch programs far solid wasles,
Phase One focuses on Lthe developmenl or imprnvcmnnt of slandard
classificaltion or analytical methods foy domeslic “and indusirial solid
wastes in order lo help provide the reliable dala for the formalion of solid
wasle management plans. In Phase Two, Lhe sludy on per capila leads and
characterislics of -domestic solid wasies in municipalitics should be carricd
eut to help municipalitiecs formulale appropriate domesiic solid wasle
management plans. - Also the gualitly and guanlily of induslirial solid wasles
will be surveyed to help promote indusirial solid wasle conirol. In Phasce
Three, Lhe best practical lreatmeni and disposal lechnolegies for domestic
solid wastes will be researched and dcveloped. The emphasis is supposed to
be placed on the alternalive way of predominant open dumping methods. In
addition, lhe induslrial loxic solid wastes should be ihlensive]y sludied lo
find oul the appropriate technalogies for separation; non-lexicizalion and

final disposal of them.

v Research on Toxic Substances

(5) Tableé(n-sshows the oulline of the rescarch programs for loxic
subslances. Laying foundation in Phase One, the focus should be placed: on
ithe development- or improvement of standard. analytical _ melhods for
agricultural producls, soil, fish, food, envirermenlal sampies elg. 1o
.ensure the reliability of data; In addilion, promoling 1lhe qualily
assurance of environmenlal analysis, different - kinds of standard
environmentai samples should be developed and distribuled 1o not oniy
‘relevant sections of ERTC but also environmental-related laboratorles in
Thatland in order to check and improve. the anaiyiical abilily of
environmental samples. In Phase Two, the substantia) surveillance of loxic
substances pol!u{ion should be promoted to help formulate appropriale
policies and meashres'for toxic substances pollution conlrol, idenlifying
the qualily, quantily, type of. use, environmenlal levels and fale of loxic
subsiances - used in Thailand as well as the_heallh and ecological effecls of
toxie subslances. It is expecled in Phase Three that best praclical
technologies for toxic subslances pollution control should be sludiés
including the prepération of manuals or handbooks to promole a proper used
of toxic subslantes.
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Table . 1 Research Program (Water Pollution)
PHASE RESEARCH Tl_\RGET RESEARCH THEME
:

-to de#elop human resources of ~-development or lmprovement of
reaearchera_ etandard annlytical method for
-to develop enalyticsl methods water and waste water

I Iof water poliutants to get ~development of the eyétem to
relfable dats ' anulyze'and evaluate water
~to help promote the use of quallty monitoring date
water quality monftoring data ~water quality monltoring 1n major
in water pollution control . water ares
~to pfomote the survelllance ~-study on water pollution loads
of water pollution in each (industrial, domestic and
water area and élarify the agricultural)
cause and effect of tlwe ;atudy on the cause of water

1i pollution pollution _
~to help form an sppropriate -study on the health and
policy and messure for watev ecological effect of water pollutls
pollution contrel ~water quality monitorlng in major

waler aress

~-to develop an approprlate -devélbpment of epproprinté waste
waste water treatment water treatment technology
technology for Thailand {septic tank, oxidation pond etc.)
and help promote the -atudy_and'lmprqvemént on tha
feduétion of waste dlecharge exiéting waste water treatment
-to develop & water quailty facility (poilutaﬁte removed,

111 simulation model sultable removal rate, coaf, tfouble,=eth

it Thailand so ae to upgrade
the reliabflity of water

poliution impact assessment

~development of simulation model
for water quality prediction
(self purification rate,
dispersion £SCt6r, dispersion
eduution; ete.)

-water gquallty monitoring in major

waler aress

— 361 —



B -2

: Research Program (Atr Pollutlon)

Table
PHASE .RESEARCH TARGET RESEARCH TIIEME
~to develop.humnn resovrces of ~developﬁent.br lﬁprovement of
rescarchers standafd analytical_method for
-to develop anglytiéal snd ambient alce, Lnduatrla! emlaslon
monitoring methods to get gae and ‘automoblle exhausted gas
rellable dafa .~deve10pment of m;intgnnnce me thod
I -to help promote the use of of automatic glr quality
slr quality monitoring data. monitoring 1n$trumgnt'
in air pollution control —de#alopmenf of the naystem to
anal}id qnd-ev#luate nlr'quality
.'monitoring_data
-afr quallty monitorlng fn major areas
-to promote the survelllance -study on alr pollﬁtioﬁ loads _
of alr pollutiod in each . (industrial,automobile and domestic)
air basin and clarify the mstﬁdy on traffic made to control
cause and effect of the automobile alr polliution
I poliution ~study on the cause of alr pollution
-to help form an approﬁriate' —studf en the health and .
poliecy snd measure for afr ecoioglcal effect of alr pollution
pollution control -alr quality mohltoring in mﬁjor
arens
~to develop an épprop:lata ~study and improvement of existing
alr poliution control exhausted 363 treatﬁent faclllty
technoiogy for Thalland (pollutnﬁté fgmoved, remoQal
and help promote the raduction rate, cost, trouble, etc,)
11 of air pollutante discharge .t

~-to develop'an alr quality
simvulation model sﬁl;able

in Thelland so. ae to upgrade
the relisbility of air

pollution fimpact assessment

-study on the appropriate ajlr
pollution contrel technology

{fuel, etack; burning system,

" treatment facility, automoblile

device, etc.)
-alr quallty monitoring in ma jor

areane
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: Research Program (Noiee Pollutlon)

Table

PHASE

RESEARCH TARGET

~to develob humsn resovrces of
resesarchere

~to develop monitoring methods
for nofee to.get reliable data

~to help promote the use of
nolese pollition monitoring
datn in nolse pollution

control’

RESEARCH THENME

~develapment or improvement of
standard measuring method [or
nolae

~devalopment of the system to
snalyze and evaluate nofae
monitoring data

-noise monftoring in major nreas

il

~to promafe the survelllance
of nolze pollutien in each
area and clarify the cause
and effect of the pollution
-to hélp form an appropriate

peller and wessure for nolre

‘pellutien centrol

-study on the nolse sffected zone

by the trype of cources
~-3tudy on the health effect of
nolse pollution

-noise monitoring in major aress

it

-to develop an appropriate
nojsze pollution controi
technology and noisw
prevented clty planning
method for Thailand and help
promote the prevention of

noise pollutfon

-to develop » noise lavel

ei{mulation model eultable in
Theiland #c a8 to upgrade
the relfabllity of nolse

poliution impact sesessment

~-atudy and impruvémént-exlstlng
noise préféntioh facility
(pcévention rate, ‘cost, trouble,
etc.)

_»study'on the effect of city or
regional planning In terms of
noise reduction by setting up
minlature model in nolée;free_
roam

-nolee monltoring In major aress

232
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Table

Research Program {(Solid Wdste)

PIIASE

RESEARCH TARCET

“RESEARCII TUEME

-to develop human resources of
researchers

-to develop classification and
analytlecal methods for wastes
to get rellable data

-to help promote the use 6[
solld woates contents dsta

in solid waste mnnngument

~development or lmprOVemeﬁt of
standard classiflcatlon melhod
for domeatlc eolid waste

:-development or improvement of

'atnndard.analytlcal method for
lndﬁstrlnl solid wnaté

~analysis of solld waste samples

i

-to promote the survelllance
‘of domestle solid waste in
each community and help form
an épprcprlate domestic solld
waste mansgement -plan
~to-promote the survelllance

of industrlal solid waste in

appropriate policy and measure
for industrial solid wante

control

each industry end help form an’

;study on per capits loads and
ﬁharncterlétlcs of domestlc solld
waglte

-study on the quality and quantity
of Industrial soild waste

~gtudy on the envirvnmental effect
caused by the collection and
transportation of solid waate

-~analynls of solid waste ssmples

-to develop an'apprqpriate
‘solid waste disposal method
to replace open dumping
-to develop an approprlate
technology for the treatment
and disposal of toxic

tadustrial solid wante

-study on the environmental effect
of existing solld waste disposal
Gitea (leaéhate,-ground water
pollution, offensive odor,
aanitation, etc.)

-fesaibilicy atﬁdy on sanltsry
lendfill '

-atudy.on the appropriate
treetment and disposal method of
tndustrial solid waste by typea
of fodustry

~analysls of solld waste gamples
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Table { Resesrch Program (Toxic Subatances)
PHASE RESEARCH TARGET RESEARCH THEME
-to develop human reascurces of —deveiopmeﬁt or improvement of
researchers . standacd analytical method fer
~to develop analytlcel methods sgricultursl products, eoll,
for toxic aubstances to get fish, food, environmentsl aamples
1 rellable data ete,
-to promote quality assurance ~devalopment of atandard enviraon-
of.analyala mental samples and dlstflbuilontn
' environment-trelated laboratories
-to help promote the use of ~development of the system to
toxic aubstgnces monltoring snalyze and evaluate toxle
d@ta In toxle gubstance eubsténce monitoring data
pellutlon .contro} -toxle substance monitoring
~to promote the.surveillance -preparation of inventory of toxl:
of toxlc substance pollution substances used in Thatland on
and clerify the cause and their qdnlity, quantity, type of
effect of the pollutlon uge, environmental level, fste,
-to help form an appropriate ete. _
11 policy and measure for toxic -study on the -health and
substance pollution control ecologleal effect of toxic
substance _
—preperatién of inventory on
toxicity :
~toxic substante monltoring
~to develop an appropriate ~study on the residus of toxiec
toxle subatance pollution substsnce In enéLronment
control method for Thailand ~feasibility study for alternative
111 -to . prepare & manual or aubstance

handbook to promote a proper

use of toxic substances

~study on the degradatlon of toxic
sybetance in envircenment

~toxic substance monlitoring
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d. . Prlerity of Research Programs

The research program -as mwentioned jn ¢. sheuld be done in parallel

for all & flelds as follows:

1.1 ¥Water Pollution

(1)

(1

i)

(tv)

(v)

(vi)

{vii)

Preparatlon , analysis and certification of water
sediment slandard reference malerial.

Studies on ‘the effect of organic wasies on the soil

ecosysiem

Comprehensive studies on the eutropﬁication of
fresh-water areas. Geomorphological and  hydro-
meteorological characlerislics of Songkhla Lake
¥atershed as related Lo lhe lake environment.

Studies on 1lhe melhods for long lerm water pollution
monltoring . :

Study on oplimal allocation of water qualily poinis.

Studies  on the environmenial effecls of the
application of sewage sludge -lo soil.

Studies on the establishment of slandard brncedures
for the water and wastewater,

(viii) Studles on the appropriate technology for on-sile

treatment system,

1.2 Alr Pollution

(1)

Studies on evalualion amelioration of air poliution by
planis. '

]
T
o
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(i

Gih

(iv)

(v)

(vi)

(vil)

(viii)

{ix)}

Studies’ on the blologlcal effecls of single  and
combined exposure of alr pollutanis.

Siudtes on effect of air pollulant miXture on plants.

Smog chamber studies on photochemical reactions of

hydrocabon-nilrogen oxides syslem.

Heleorological  characleristics and a{mospheric
diffusion phenomena in ihe coastal region.

Actual condlition of environmenial pollution by
Avio-Exhaust Gas.

Studies on the method for long term air pollulion
monitoring. '

Studies on lhe eslablishmenl of standard procedure for

ajr.

Sludies on the appropriale Llechnology for gir
pollution conirel.

1.3 Nolse and Yibration

i

(i}

(iii)

{iv)

{v)

Comprehensive evaluatloh: of noise and vibration

impacls of road.and traffic.

Vertical distribution of {loor fmpact sound in a
muitiple dwelling.

Studies on \he poise barriers on expressway.
Studies on lhe noise barriers on airporl boundaries.

Studies on the faclory noises and vibrations,

N
I
op)
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1.4 Solld ¥Waste

(i)

(GRY

(bili?

(iv)

{v)

{(vi)

Studies on the establishmenl of standard procedures
for solid waste,

" Studies: on the appropriate lechnology {or the solid

waste treatment.
Sludies on utilization of food wasle'malerial.

Studles on the characterislic of solid wasle in
di{ferent major cities.

Studies on the harzardous waste treaiment.

The emissions of heavy metals caused by recfuse

incineration.

1.5 Toxic Substances

(i)

(it

(i)

{iv)

v)

Effect of toxic subslances on aqﬁalic ecosyslems.

Studies on unfavourable effecls on human body

regarding to severni “toxic subslances in the
-environment, using epidermiological and analylical
techniques. '

Establishment! of standard procedures for toxic

substance analysis.

Fundamental sludy on monitoring of mutagenicily in
river sediments.

Survey of organic chemical substances contalned in
Mussel (Hylklus'edulls L.) In coastial area.

D2
Ca
~1
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1.6 Olhers

(i) Sludy . on supporting teehnology for sysiems analysis  of

environmental policy.

258
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¢2) Expecled Research Frd}ects

a) Expecled research projecis are divided into b activities

ACTIVITY
1}

23
3)

ACTIVITY
1)

2)
33

ACTIVITY
1)

2

H

1 ¢ RESEARCH ON WATER POLLUTION
Development and lmprevement of Analytical Slandard Metlhod

Subslantial Survelllance of Waler TPollulion in degrading

water arcas

Water Pollution - Control Technelogy

2 : RESEARCH ON AiRt POLLUTION
Develepmenl and Improvement of Analylical Slapdard Melhod

Substantial Surveillance of Air Pallulion in Urban and

Industrial areas

Alr Pollul]on.- Control Technology

3 : RESEARCH ON NOISE AND VIBRATION

Development and Improvement of Standard Heasurlng Methods

Substantial Surveillance of Noise and Yibration in Urban
and Indusirial areas

Noise and Vibralion - Conirol Technology

)
(U
[aa]
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ACTIVITY 4 : RESEARCH ON SOLID WASTE

1) Development and Improvement of Standard Measuring Melhod
2} Substantial Surveillance of Solid Waste

3 Solid Waste - Control Technology

ACT]VIT? 5 & RESEARCH ON TOXIC SUBSTANCE
1) Development and Improvement of Standard Measuring Melhod
2)  Substantial Survelliance of Toxlc substance

1) Toxic substance - Contrel Technology

b) Objectives

i) The research tsrgets should be selt up on three phases in‘ordcr
to correspond with the abillity of researchers. The first ' phase should
emphasize on the esiablishment of sléndard anafyliQal methods of
environmenlal éampies as & basis of practical research 'worké. 'Qualily
assurance of analysis should be promoled in this phase. '

1t} Based on  the result of FPhase One, the comprehensive
surveillance of envlrdnménl'shoﬁLd be started in Phase Two in. order to
support lo formulate approprfnle policies . and measures for the
environmental protection, invesligating and identifying the stale, causes
and effects of the environmental polliutioen,

ii}) In Phase Three, the best praclicable po}iulion controi
technologles will® be researched and developed sa as lo promote ihe
_lmp}emenlnl!on'o{ the policies and measures for environmental proiection,
being well considered the climatic, socia} and economic coﬁdilions of
Thailand.

[A%]
-
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¢)  Quallfication of rescarchers invelved
The qualificalion of vesearchers invoived should be ERTC
rescarchers who graduated from ihe Thal Universities or - aboard. Their
background of the educations should be at leasl bachelor degree in
science oF engineer. Master and Ph.D, degree are also required. .

d.¢) Workplan and Duration

Workplan {for the five years research activilies are shown in tables€2)-{

ny-
—
S
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{. Necessary Facililies and Equipmenls

1) Necessary Facililies for Research Program
of o

1) Table s¢ey-2 shaws {he oullineYResrarch Ruilding, estlimaled la
be more than 3,000 square melers, is wheve rescarch aclivilies and  ronline
analysis of environmenltal samples will be fulfilled, consisling  of “Waler
Pellution Rnscérch Laberatory”, "Air Pollulion Research Laboratory™, = “Neise
rotlution Heschrch l.aboratory™, "Solid Wastes Rescarch laboratoery™, “Taxic
Substances MNesearch Laboratery”™, ‘“Common Analytical Inslruménis Room" .
“Tixed Temperalure TRoom™,  "Clean Room™, “Eleclron Microscope Room™,
“Computer -Room ", "Mdeting Room™, "Rosparch PDivigion Diveclor Reom™, and

“Gues !t ltoom™.

: ©2)  ¥Yorkshop is  lhe place to install rescarch and  cxperiment
“units. - It is esiimated thal lhe workshop of ERTC should be mare than GOO
square melers. )01 1s necessary that the workshop will have machineries and
equipments lo cope with lhe greal varicly o} demands geonevated by research

aclivilies.

3} Aparl from lhe foacililies ingside Lhe Training and Hoéoaréh
buitdings, lhe following large scale experimental Tfacilities must Lo
prepared  for Llhe lime being in order-to fullill ihe planncd Environmental
Training _and Rescarch Programmes; _Waslé Waler Treatmenl Model FPlanl, Air
Poilutien Menitoring statlion, Aulomobile Exhausted Gas Research Facilitics,
Air Pollution Treatment Model Flani, Solid Waste Trcalmenl Model Plant,
Research Farm and Waste Tréatment Facilily. The ohllinc of these facilities
is shown in Table 5¢C2>-3 '

4). “"Wasle Waler Treaiment Model Plant” js usecd for lhe resecarch
and lraining activity of waste waler lfealmenl technologies such: as
oxtdation dilch and aclivaled studge as weil ‘as the lreatment .uf “dameslic
wagle waler (rom ERTC. The hydraulic research faci!ify and workshop .are also
set up logelber in order lo study lhe mechanism of waler poliution in
rivers, Jlakes and coastal arcas, and carry out tlhe bench-scale experiments

of waslie waler treatment respeaiively.

) "Air Pollution Momiloring Stalion” is a model slalion for the
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vescarch  and braining of air poliutien monjlaring including ihe operation,
callbration and maintenance. of awlomatic air  pellulion  moniloring
instrumenls. 1L is eguipped wilh meteorological devices as  well  as  air
pollulion monilars such as SOx ' NOX , €O, HC, 0x and nng(.

6)  “Automobile [xhausled  Gas Rescarch Facilily” is  for  the
research  and  Llraining to investigale per capila amount of air pollutlanls
exhausled from an aulomobile in various rupning modes. 1L is equipped with a

chassis dynamomeler and exhausled gas monilors.

7)  “Air Pellution Trealmen! Model Planl™ is Lhe model plant  for
the research and training of cxhausled gas and dust ircalment lechnologies
such as filter, cyelone, electroslalic precipilator and desulfurization.

8) "Solid Waste Treatment Model Flanl” is the medél planl for the
rescarch - and 1iraining of sclid wasle treatient technologics  both  for
domeslic apd indusirial -solid wastes. Il is cquipped willh.an incincrator and
composting plant for dqmcslic solid wasics and a nop-hazardization and
stabilizalion of hazardous jndusirial solid wasles. The workshop for lhe use
of =mall scale experimenis and solid wasle classificalion is also

eslablished logether.

9} "Rcsvarch- Farm” is where lhe rescarch wown o lhe. effecls af

environmental pellulion on planis apd vegelalions in Thailand is conducled.

"18)  “Waste Trealmen! Facilily” is the facilily for the lrealment
of loxic wasle waler, exhausted gas and solid was Les géncratrd in ERTC.

11y In addilion lo the Taéililjcs_menliuncd above, the f{ollowing
_faciiilics are coxpecled to be prepared In fulure; Radio lIsolhope Laboratory,

Ecosystem Research Facilily, Hydfaulic Labarafory and llydrology Laboratory.

N3
N
<
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. _
lalle scxy-x

REHARES

Ho TYPE OF NG. OF
" nooN ROON
1 ¥nier pollution 6
repenrch Inhorntory
1 Atr pollut!oﬁ 2
renearch Iaboratory
3 Holee poltution 3
renenrciv lnboratory
4  Solld wnate . z
rescarch Inborntory
5 Toxlc substnnce i
reraarch laborntory
¢ Common annlytical 3
Ih=atruments room
7 Fixed tempnrntﬁre 2
room
8 Clean room 1
9 FElectron microncope 1
room
10 Computer room 1
11 Horkshop H
12 Heeting room 2
13 Reseacch Divislon 1
Merector room
14 Guest room 1

—renenrcher's room{1l)} and

~rr;nnrrhnr'n room{ 1) chomlenl analyele
raom(1}, ‘blnlogfcal Inkoratary(l) and
wanate waler trentment rearacch roomfl)

-renearcherfa ronm(l) nad ntr pollutlen
annlyris rocm(d)

~rescarcher'e room{l), nninre

laboratory{l) nud anfnec-free room(l)

. notld wnste
nnalynte room(1)

~-reacnrchier'n rnnﬁ(l), trnxlc nuhatance
nnstyais room(l) and polacnoun
renenrch laborstory(i)

-ga9 chromatography robm(l),'ntomlc
nhrorptlon mpectrophotomelsr room{l)
and ather analytlcnl innlfnmvntn-
room(1)

—nnnlyticnl.hnlnpch rnﬁm(l) and cold
storage roomfl)

—for development and preparation of

rtandnrd envivronmentnal nnamplea
~with middle acale compuler {or data
procersing or numctical aimulatlion

-for 20 persona cach

-for 10 ﬁeraonn
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Joble 5c2y-3 : Experimental Facilities

TYPE OF FACILITY

REMARKS

Warte water treatment model

plant

Alr pollutibn monftoring

atation

Automobile exhausted gae

regearch Iacility

Ar pollution treatment

model plant

Solid waste treatment model

"plaqt

Research foarm

-model plant for renenrch and
training of waate water treatment
technology such as oxidatlon diteh
and activated aludge together with
hydrsullic resenrch faciilty and
workshop

-model atntloﬁ for veacarch and
trnlnlng of alr pollutlon moniterling
equipped with automatlic alr
.pnllutlon monktora and
meteorological devices

~chanagls dynnmometer and exhausted
gna monitore for research of the
amount nf exhausted pollutants from
automobllea .

-model plant for rescarch and
tralning for exhaualed gas and dust
trestment technelogy such ae fiitin
cyclone, EP, desulfurlzatlon

-mbdel'p}nnt for research and
tralning of solld wanate treatmont
technology such oae furnace and
compost

-farm {or research of the effect of
environmentatl péllution on plante

and vepetations

Haste treatment facllity ~treatment facllit& for the toxic
waste water and gam generated in the
Center
h‘ .
é.d {
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Tabie 5(13-4# List of Equipmént used for Research Program

Ro.

1. COMMON ANALYTICAL TRSTRUMENT (1) <RESEARCIE: @ty
C-1-1 [CCMS  Double Foucus GC-MS 1 N
C-1-2 [ OC-QMS  Shimadsu QPIOOGA/HIS988A  OC/CAP-MS 1
c1 ‘Ez;iss_i(_)n Plasma STM  Shiimadsw JCPS-500 1
¢-3 Xray Fluorescence SPH  Shimddse VE-3204 1
C-4 Infrared GC/FTIR system HPAGGD FI-IRAMS/(C 1
C-5-1 [ UV/Vis SPM Shimadsu UV-2505AUF0 SAMPLER 1 T
C-5-2 [LVAVIS SPK  Shimadsu GV-2100 N S
C-6 | Fluoro SPY - HITACHI F-4010 1 -
-1 sa;:;:; Fo.Z .. NiLL
C-8-1 {AA SPM(Flame) HITACH] Z-6100/SHINADSU AA-670 1
C-8-2 | AA SPH (Graphite) TERRIN-FLMER/ SHIMADSY AAGTOG 1
€83 |tollor cathorde lanp  HAMAYATSU-PHOTONICS 1
€-9-1 | BCD Gaschromato Graph SHIMADSU GC-15A4 ECB (o FID) 4
(-9-2 | FID/FTD Gaschromato Graph SHIMABSU GC-15A FPDSFID 2
€93 | TOD/FID Gaschronato Graph SHIMADSU GC-15A 'FCD+FID 1
€-9-4 | FID/FTD Gaschiromato Graph SHIMADSY CC-124 FID/FID I
C-10-1 | CapiHlary G SHINADSI GC-9APE/ECD z
¢-10-2 | Capillary gc SHIMADSU GC-9APE/FPD/FID 1
C-11 | IPLC SHIMADSU GRADIEKT LC SYSTEM 2
C-12 | Ton Chromatograph SHIMADSU HIC-6AMMITACHI 13700 1
C-13-1 ’IEC*E‘G_ICUH Mito Analyzer 6 channel 1 ] N
C-13-2 Flow Injection Type Auto Analyzer 3 channet 1
C-14 | Hg Analyzer HiRANUKA .Hercur)' Analyier HG-1 2 o
C-15 CHON Analyzer++ 1
C-16 | THERAL ARALYZER®*  SHIMADSU 40 1
c-17 Thin Layer Chromato Scanner €S-930 I
C-18 M .countcr ‘ i
C-19 | Ma-I-Ta Scintillation Counter Aloka TCS-131 i N

N
e
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No.

1 COMMOR ANALVTICAL INSTRUMENT(2) ~ <RESEARQID Q'
C-20-1 | pH l«lt-‘LueArMI-.!;':nEType (l'ic.ld‘use) N q
C-20-2 | pH Meter loboratory Use  HORIBA M-8s _ 5 o
_(:‘-21 lon Selective Electrodes F-, N3, NO3-, C1, CH, SCN,.N.a | 7
Cc-22 Electron Hicroscope JEOL SCAN _l_ -----
C23 | Microacope NIKON Optipboto/I5me CAKERA, Teaching Unit, VIR 1 ]
C-24-1 | RECORPER EYHA TR250-1F  lmv-1¥ multT:;:ée, 1'pern 220V H
C-74-2 | RECORDER EVELA TR250-2P  lav-1V multi range,2 pen 220V | 5
Ko, 2. GENERAL LABORATORY EQUIPMENT. (1) CRESEARCH>
G-1-1 | Analytical Balance  Mettler AEL6} 0.0lng- 162 §
G-1-2 | MICRO BALAXCE Mettler 8 lmicroG-150mg /TOY0 ¥1D-%) f_,able i
G-2-1 | Top-Pan Anaiytical Palance - Mettler PEGOOG . . 2
6-2-2 | Top-Pan Analytical Balance  Mettler PEIGO0 - 4
G-2-3 | Top-Fan Balance Mettler PE;i600 4
G-3-1 { Neighting Scale (f’]atform )} SHIBATA 100kg Automatic Spring i
G-3-2 .. Sll[B»ﬂ:TA 150Rg STANDARD SCALES . i
G-4-1 | Centrifuge 20000 rpm, 1000ai, Refgirator/ROKUSAN H-117-203 ﬁml
G-4-2 | Centrifuge 35000 rpm, 250ul*d, | 3
G403 | Centrifuge 58000 rpm, Table top 100l#4-6/KOKUSAR HIOBHE 1
G-4-4 | Centrifuge 31500 rpn, 30mlx24  KORUSAR HIO5C I
G-5 © | Muffle Furnace  TOYO OPERUSER 3 OLN OPK-42D SOHZ/220V 1 1
G-6 . | Electric Furnace 'IUYﬁ -ESF‘B 3. 24N _50]%’220\’ i¢ 1
G-7 Vacuum oven{Furnace) TOYQ V-30 / EYELA VUS“B_{]O 220V 1 o
G-8-1 |OVER DRYING OVER TOY0 FS-61D 3111560 220¥ 1& 7
G-8-2 | WEDIUM TEMP OVEN  TOYO KOW-22 S0HZ/220V 145 2
G-8-3 |HIGI TH® OVEN TOVO FH-35 SOHL/220 146 1
G-9 Glass oven TOYG KCP-30 Pipettes and Labo Gia_;ssv;are Dryer 1
G-10 _Auu)clave ' TOYO  SVK-J0H _ 70V 14 1 a
249
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2. GENERAL LABORKTORY BQUIPMENT (2)

Ultrasonic Rath SIKRP UC-0100 600K, UT- 1203R*VI-1203R 1200%

— ﬁo QTU

_E:u;l—‘m Asher *% - i -
G-12-1 | Incubator . TOVO FT-GOT /EVELA SLILOGOD 220V 14+ N
G-1-7 | ncubator  TOYO  IS3000H /RNELA LT1000D 220V 1 i |

G0 | Lyophitlizer EYELA FREEZE DRVER Model FD-1 207801 220V | 1 S

G:14 | Rotary Evaporator EVELA K4 220V i0 m _
G-15 | Test Tube Bvaporator EYELA S-10 Cat.No 117501 220V i

‘(:176 Fraction Collector TOYQ SF-100 | 220V 1¢ | 2

G-17-1 | Shaker  EYELA DC-40 220¥ 14 Cat. Ho 437506 : | B
G-17-7 | Shaker  EYELA $5-81P 220V 14 Cat.No 147303 2 ]
G-17-3 | Shaker TANORD 11 220V 1¢ 2 :

GA§7;4 Shaker Tubg Yibrator(Vo]tex type) 220V 4 ~
(-18  |Mixer . HITACHI JucerMixer 226V Glass Pot type 4

G-19 | Homogenizer KINEMATIXA F

G-20-1 | HeaterEYELA DRY BLOCK BATH MG-2 220V 5 N
G 102 | Heater Gerhardt Boms KL-25 4 in line Heater for keeldable | 10 |
G-ZU-S‘ Latconco Heater with rater tirculation systes for h‘}B _ 5 N
G-20~1 | Hantol Heater 5L.2L 1L, 500a}, Z504L, 100ML ¥

G20 [HOTFPLATE  ©  WITAGHI 220V 12K TEFLON coarted | 10

G-22-1 | Magnetic Stirrer EYELA RG-Z Cat.Ro 127602 200V 5

G-22-7 { Magnetic Stirrer TOYO 15-8 with Heater | 5 A
G-22-3 | Magnetic Stirrer TOYQ B-Z 5 R
G-73 | THERMO RBOULATOR  BYELA T-80/TOYO LJi800+LH208 2

Gl Vacuun Pusp HANDY DIAFRAH AIR PUMP 5 |

(-24-2 | Vacuun Pump ROTARY OIL PUMP ‘ 2 ]
G-15 | Roller Pusp EYELA Model RP-5,RP-10, RP-30, RP-60, RP-32° 220{ 10 K
G-26 |Water Pump  TOYO P-2(3082880) 220V 500z 1 - 5

G-27 | Water Bath  TOYO ¥B 7268, 2105, 163 720V 504z 16 7 N
G128 2 1

e A
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Mo, |2 GENERAL LADORATORY BQUIPKENT () CRESEARCIL 0ty

('T;___f:]ppthle!\;sher STBATA 54-6302 Vlﬂw |

G-30-1 { Water bistillation Lnil Solar celi .dis.tni‘llcd Rater 5){5[0!}1_— 2 7 ﬁE
G-30-2 TOY0 GSU-910 -Peionized Water SOL/A N 2 _—;
G-30-3]  EYELA All glass Conpact Mater SUILI ¥T-15 220V 1.2LA| 1

G-30-4 TOY0 G5-50 3-41451 200v 1 5L/h ) B 1 }
G311+ ]
G-32 Clm_n Bench VC-1600-F Down flow air C 2 o ‘I
G-33 Draft Chamber LFD-186 gas wash type - s |
G-34 - | Draft Chanber/HO0D  DALTON DK-8P (TYLE type) o

G-35 Cold Storage TOYO KTS-30{salk in type) 1 1

G% | Refrigerater  HITACHI 220L type 220V 0

G-37 | Freezer NOORPROOP "DEEP” EV-1SHOR 220¥ 16 | 5 |
G-38 Ice Maker HOSHIZAKD 100ke/day F-120 300W 220V . 2

G-39 | Glass Blower SHIBATA Btype (Liquid Propane) _ 2 —
G-40 Bunsen Burner SHIBATA $-48403 LPG ®ith Cock 40

G-41 | Stop watch 1/100sec digital Citizen, Seiko,Casio| 5

G-42-1] Laboratory Desk  TOYQ PRC-300 ’1,.

G-42-2 TOYQ PDE-420 2

G-42-3 TOY0 PRH-420 8

G-42-4 TOYO PFO-420 4

G-42-5 TOYO PFP-420 ]

G-43 | Emergency Shewer  TOP PAN SHCWER+EYE WASHER 4
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(e

ho. 3. ¥ater Pollution - JIESEARCH: Qty ]i
¥-1 m:__l;;l-s'\].)’lt‘r SHIMADSY 'ﬁ)(?;ﬂ{] L '777&71 T
_71‘—2 Cop B DKR COB 31N o ] ) o
N-3-1 [ DO Meter Field USE SHIBATA D03 B j

%32 0 Heter LAB USE YSI Model 54 ) o
Wd | TN Analyzer DEK TRW-10 1
'l'-5 — —TkP IMJPEK rH-10 ”-i__— o

Uk6 | Tintometer Lovitond AF702 p| -
N7 | Torbidity Meter  HAH Hodel 21004 L N
¥-8-1 | Conductivity Meter Portable OSK-G(0Z/HARKA HI-8033 1 o
-71'—8--2 Conductivily Meter LABO SUNTEX SC17A/TOA(0SK 6603) 1
¥-9 Salinity Heter TOA Sl;-Ttl | 1—

;10 ;;1,& Sampler  *r SHIBATA 8053 1L 3 o ,'
K-11 | Automatic ¥ater Sampler Central KAGARU Model. 600 ! i
¥-12 | Grab Sampler Eckman Burge Grab Sampler 3 )

E-13 Core Sampler . NAUMAR Core Sampler Cat. No. 5166 X o2
K14 | Plakton Net - HYLON s

:;5 Velocity Meter Electric Cerrent Meter CH-2 0. 08a 3a/se 3
¥-16 | Echo Sounder FISHING SOUNNER S 1
¥-17  { Jar Tester lSlHD(Si{[BA'l:A 51-3702) JR1Z 200V 1& ;7
K-18 | Automatic Dispensor 1
¥-19 Colony Counter 1 o
K20 Pipette washer with Ultrasonic bath i
\ﬂ”?l_ | Manipulator _ _ o 1
.;:-22 Microscope NIKOH Labophoto 10x xS, x18, x20. x30, xSD.ﬂUU '" 1
K-23 UV LIGIT 254nm x1, 360na x1, Room Jight type {20¥ )x5 _7
¥-24 | Pressure Pan 6L 3
N-25 | Gas Stove (Table Type)  For LI 3 -
_h'-ZT Dish iu‘a;hur(for Glass ware washing) 2 N |

na
IR
.

'
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Yo, |4 Abre Pollution () CRESEARCHD Q'ty

A1 | S0x Monitor - DKK BS-12024 ] N
A2 | NOX Monitor DKK GUN-8B 1 ]
a3 oo Honitor DKK GIA-72 1

A4 10x Monitor DRK GLX-31 1

R 1

A6 | Dust bonitor Aloka B-RAY e thord .

A7 | li-Yol Air Sampler WG-1ODOA 200V 2

A8 Low Vol Air Sampler SHI.\'I‘A]{U— 4 "

A-9 Anderson Sampler SHIBATA AN-200 1 -

A0 | ST Jar SHIBATA Deposit Gauge Type 8008-01 I

A—ilﬁw ﬁl?nd Spccd/ﬂircction_ Heter. OCASANARA KEIK] 1

A-17 | Temperature/tumidity Meter oms@wm KEIR1 1

A-1} | Rainfall Meter OGASANARA KEIKI 1

A-14 | Ultraviolet Meter OGASANARA KEIR] i

AjIS E0x Monitor for Automobile Tk _ }

A6 | CO Yonitor for Autowobile  +++ UREX-311 1

A-17 HC momitor for Automhiie ik 1

A-18 | Black Smoke Honitor ek STI00 P

A-19 Orsat Ana_ly_zer SIIIBATA | 1

A0 |Gas Impinger SHIBATA 8003-05 1

A-71 | Gas Detector{ TEST TUBE) KITAGAWA AP-3 i

A2 | Zero Air Cenerator HORIBA SGPU-72 .

A-23 | Gas Phase Calibrator p|

A-24 | Stack Sample . 4=z N
A-25 | GAS PUMP SHINAGARA SEIRI 3

A-26 - | GAS Meter 3

A-27 | Rotameter 2

A*ZS Hass Flow Meter B i




4. Aire Pollution (D) CRESEARCH:

A-1% | Air Purifier 1

-1;3[) Dehunidifier Chasber  AUTO DRY SHIBATA Ui[_typé I"GSG*OZW__ 3 o

';--3] Patalogger 'f‘EAC_ DR-F1 2 ' -
A3 | Digital Woltincter  IWATSU VOACTOTA, WORCTGT D
A-23 | Digital Storage 05C  INATSU 55-5802 ) ! :
A-34 | Acid Rain ¥onitor B 1 “—__}
N, |s. Roise and Vibration <RESEARCH Q'ty |
I‘T-_l Sound Heter  RION N.-01 7

N2 | Extention Code  BC-04B 10w, BO-04C 30mds B “

B-3  [Lebel Recorder RION 1R-04 i N
N-4 |Tape Recorder. SONY CASSETE DENSUKE TC b-S/Metal Tape 7

N-5-1" | Precision Sound Hef_.er KL-104 1 ]
§-5-2 NL-11 b

K-6 Traffic counter HNumberxd , - ﬁuuberx'} H

nﬂ"? All Weather Scrcgn VIDED CAMERA Stand + ¥ind Screen -5

H-8 Pistonphone RIOK NC-T2 3

N-¢ | Tachometer Yon Contact type Model 3632 B 2

_r}ilo Data Procesaing Unit  RION .CF-O_I' set 3

N-11 |Real-Tine RAVE Analyzer INATSU SM-2100B !

N~12 | Noise Monitoring Unit : station set 3

N-13 | Microphone/Analyzer Unit  SC-73 /SC-71 1

H-14 Vibra;ion Heter Vi-14B Vibration Poliution Meter 3

H-15 Tur:nhle Band Pass filter VM-61 + VP-Z8A + CP-02 +]F01A L
AH-16 Accelerometer .Ca]ibrator -1

N-17 | Anemoweter MH-10 0. 050/sec-25n i

254

[}
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Soxhlet Set( 4 in line ) with Heating Mantle

%o. | 6.Solid saste - CRESEAROD Uty
‘S'fl‘i Reighting Sc;;c Platforn Spring Scale  100kg 1 _
51-2 Spring Scale 10kg " 2 S
-Sl~_3 N Top pan Electric Scaie Mettler PE-12 11k, lg 1 h
82 Milling Machine YOSHIDA  1029C ‘ i o
5-3 ;;}:anical screen SAKAMURA  LS-15N+Shaker set ;_ o
S5-4 Hot Air 0\:;\ TOYQ KCV-105T with waste Tray 1
5-5 Calorie Meter.  YOSHIDA 1013H 2
5-6 Huffle Furnace TOVO OPM-60D 1
§-7 C,H Analyser  TOYO(Vol 43} Cat.F.309 JIS M8813 1
5-8 KjeDahl Digestion Unit (Lab. Conco) . 1
-9 | Distillation unit with water circulation system i
$-10 | Set of Solid Kaste sampling/Mixing/Separating Tools ‘set | 1
Mo |7. Toxic sabstances . GESEAROD Qty
T-1 Rotary Evaporator  EVELA N—USB*,%S/A.S;Z 20V set 4
1F2-1 | Shaker EYELA 55-81F 220V 1¢ Cat Ko 147303 1
T-2-2 | Shaker = . .| TAIYD SR- D 220V 14 3
T-3 | Fraction Collector TOYO SF-100 220V 19 2
| T-4 Block Heate EYEA DRY BLOCK BATH MG-2 720V ";
T-5 Homogenizer SIBATA 51-4311 TP-18 Cutter set . 1 i
T-6 Blender HITACHI .JUICER/MIXER Glass Cup type 200V 2
T-7 Centrifuge | KOKUSAR H-1{3KF y
T8 | ---
1o |
T-10 | Bottle Cabinet(TOXIC SAFE) NAGAXO BCB-5 1
T-11 J Al Glas§ solvent Rifine Set with Heatlng Mantle 5L 2
2

3]
ot
o
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8. OTHELS

No. {RESEARCID - Q :1_)!
0-1 Computer 32 Uit office computer set S o -
10MB MATR memory, 130MB H, 8°20x2, 5 21Dx2 FDD, Graphic CARD
20° Fine pich Color CRT, Al size DegitizersPlotter, 11 PREr
VIDEQ Color Prinler, console, Interigent Terminaix 2
0-7- i““ Cdmpu Ler ]gi-AT conpati, THAL/ERG |, IM RAM, 1. 2M FDD, printcrﬁ 7 o k
J0:2-2 | 7 IBM-AT Compatlilile, Japan/ENG TOSHIBA J-3100GT PRN s 17 ]
0-4 | VIR SET
0-7 oip
| 0-8 Slide Projector i B -
0-9 Fila Projector 16me
0-10 | Microfilam projectors+
0-11 | S$tide Producer KODAK
0-12 Camera:Medical RIXXOR, RiKONUS*V', RIKOK FGx2Z, Z0OM 35‘—20{]
10-13 | Mhoto Copy  MITA ®ith SORTER g
0-14 Elec;.rlc Typesriter THAI/ZENG ,Parallel interface
10-15 {Printing Machine Ceshteztner B 1
| 0-16 | Binder Geshteztner i3 o
0-17-1 | AUTOMOBILE Micro Bus (19) i
0-17-2 Stationh;agon o _ 2
0-17-3 | Landeruiser 1
0-18 |Motor Boat  FRP 75 HPx2 1
D-19 | Grass Cutter YANRMER YF-19-DX 1
7)—2(] Plowing Machine KUBOTA 1
0-21 | Floor Cleaner JV-23H 2 N
0-27 | MWashing Machine 1
0-23 | Equipment for Dark Roow (B & W,Colour Lab) set i
0-24 Eduipﬂent for Dark Rooa (Electron Microscope) set 1

{

3



Yo, 9. ¥orkshop Instrueents . {RESEARCH> 0ty

W1 | Lathe TARIZARA TSL 20° 950kg P -
b“}sZ B -“}.-[_i"lml—i:l;l_ﬁ;chine ‘IHUUIE 19-1 .lﬂ}ngm ”“1“ N
WK-3 | Grinding Mashine NITACH] SGFZT we | 1| "
¥K-4 | SIAPING MAchine UCHIDA SUD-550 1600kg 1

¥R-5 | Ark Kelding DAIDEN-D-300 T

WK-6 | SHARING MACHINE TAKAGI $-312 1. 5ke 1

WR-7 | Leafl Machine ~ NOTTA -3 _ 400ke 1 ]
W8 | Roller ¥achine [-3-11 0okg | 1

W-9 | Bending Machine NOGUCHI-U-440 kg |

®K-i0 | Drilling Machine HITACHI-B-23 145k_g 1

K11 | Porer Hack Sae  WURGHASHI KILSER 200 770kg 1 i
Wi-12 | DAYD SAW (KOOD) HITACHI CB-7SF Hokg |

WK-13 | HAND PRESS NOGUCHI KH-25+FPH-80 t

¥-14 | Circuler Sav  HITACHI PU-100F 262kg 1

¥K-15 /Tlane

WK-16 | Screw Culter  ASADA PISET dS-B 130kg 1 o )
NK-17 | Hand Dritle  HITACHI D-10CsPR-25B 1

NK-18 | Disk Grinder  HNITACHI PD-1504 1
W19 | High Speed Cut-off Machine HITACHI CC-115A ke |1 .

287
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(3) Implementation of Research Project
a. Ways and Mean to obtalnw Researchers

Envirenmental  Research and Training Cenler will have ils own core
group of researchers. To implement this in-house group, lhere is a need for
the Center lo -collaborate wlth other research institules in Thailand,
especially academic institules, Sludenls:dr facultles research, {or example,
can  be updertaken using the facilities of the Center with the cost of Llhe
student researches and his research supervisor from lhe academic institule
free-of-charge,

b) Ways and Means to Develop Manpower for Research Projects
ERTC'S researchers will be learning new knowledge and research
lechnigque as they participale in various projects. Development of manpower
will mainly be done in-house-or in term of co-operation research wilh olher
institutes within and withou! Thailand.
c) Collaboration with other Research Institutes
Collaboration will have to be mukt-partite among ERTC academic,
indusirial and olher government research institutes. ERTC will take a
feading role in ail types of research and traiping collabarations which can
include exchange of research personnel.
d) Estimaled Cosl of Each Héseérch Project
The coét'of each research project will be estimated case by case.

e) Budgetlary Sources of Rerearch Project

The main budgel source will come from the Thai Government budget
and otlher bilaleral project wilh various governments..

208
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(4. Expecled Counterpart Training for Research In Japan

No. Field No.ef | Term (m/m) | Tolal(m/m)
trainece

1. Research on Water Pollution 4 § 24
Control and Analysis

2. Research on Alr Pollution 4 6 24
Conirol and Analysis

3. Research on Noise Pollution 2 4 8

' Control and Analysis

4. Research on So]id.wasle 4 4 16

5. Research on Toxic Subslance 4 6 . 24
"Analysis

6. Research on Ecology 1 6 6

7. Research on VYibrations 1 6 6
Total 20 38 108

5)

™o
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SESSTON 6: OTHERS
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6. Others

(1) Topographical Map {1/10,000}) and Geographleal Land Hap
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Fig. } : Tropographical map ( 1/50,0060 } of the location of The Envircnmental
Researéh»Training Center
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{2} Present and Future Plan of Inffaslruclure of ERTC and Chulabhorn
Science Complex '

a) Present and Future Plan of Infrastruciure of ERTC

item Topic Size Tolal Dudgel
' : {(baht)
1 Land Development (1 phase)~1987 J0 rai 1,000,000
2 Land Development {2 phase)-1988 43 rai i,250,000
1 Bridge across Llhe dike: ¥i3lmxL5lm 1,750,000
4 Fence ' Hi.bmx L 1,600 m2 1,000,000
5 Internal Road-1989 11,346 m 2,269,200
6 Elecirical System . '
" 6.1 Transformer o 500 KVA 246,336
6.2 Capacily ' 0.4 KV 130,076
§.3 Eleciric post {main posi). " 5 post 75,000
6.4 Electiric post with wire and lamp. 30 sel 354,048
6.5 Fholoelectiric Control 1 set 1,900
6.0 Testing Fee ' 15,000
6.7 Connectling Fee _ 20,000
7 Plate Name WAmxHilm 35,000
8  Flood Control System o ‘
8.1 WYaler Pump ) 2 pump 240,000
8.2 Pumping Station _ 2 statiop 34,000
8.3 Pipe Line 50 m 9,250 .
8.4 Installation Fee _ 10,000
2 Drainage Sysienm
9.1 Sewer Line 1,400 rn2 1,447,600
9.2 Consiruction Cost - 50,000
10 Telephone direct 1ine 10 number 50,000
Total Budget (1987-1989) 9,887,410
262
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bl Present and Fuoture Plan of Infrastructure of Chulabhorn Science
Complex '

Since ERTC-site is wilh Chulabhorn Science Complex. The
infrastruclure of Chulabhorn Science Complex can also be utilized by ERTC.

The Infrastruciure of Chulabhorn Science Complex is as follow,

FHem - Topic _ Size Tolal Budgel
' (baht)
1. Road (1988) ¥ 11l m x L 320 m 999,750
2. Drainage System - 485,250
3. Waler Supply ) - 700,000
q. Telephone Nel Work - 1,140,000
5. Sewerage Syslem (1989) - 15,000,000
Total Budget 18,325,000
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{3) oOutliine of lhe Chulabhorn Sclence Complex

Chulabhorn Science Complex |Is under the umbrella of Minislry of
Science, Technology energy and located al Amphoe Klong Laung, Pathumibance
Province, = aboul 30 ¥m. north of cenlral Bangkok. The felal land area is
aboul 24.68 hectare as shown In Fig. 2 '

Chuiabhorn Science Complex is utilized by 6 deparimenlts as {follows

i) Office of Secrelhry of Ministry of Science Technology

and Energy
it) Office of National Environmenl Doard
iii) Office of Atomic Energy for Pface
iv) Thailand Research Instilute of Technology
v) The National Energy Administralion
vi) Deparltment-of Science and écrvice
4 Dra!t.deslgn of the ERTC bulidlng
Al ﬁresent, Lthere are 2 drafl designs. One is the ONEB design and the.
other one is designed by Mr. Chudchati Tﬁcerawongpairolc. Bachelor degree
student of aréhiteclure al tﬁe King Monghkut lnsli(ule, Ladkrabang.
Mr. Chudchal got the iir;f3awufd of begl design for the ERTC Buifding

.[rom the Thal Architecture Associalion. He received-the avard from Llhe prime

Min}slry‘Erem Tinsulanondh on April 21,1088,
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ARE A ANALYSIS

£NVI_RONMENTAL. TRRALYIE B
| RESEARCH AND FUNCTION & AREA REQUIREMENT
~TRAINING CENTER ' =

1 Adminiatration

Walking or Standing space
Circulati

approximate = 1.00+1.00
1.00 "

(ugedfor lobby, hall and

!

==
)
&

circulation)

- : Sitting and Waiting Area
Eg?if_ Eﬁ{ij 0.80 approximate = 0.B80+1,00

R DN WV S . = 0.80 ma

{used for waiting area,

(iglx lobby, hall

3 Looking at board

Jo3p board = 1.00+0,30
Standing aresa = 1,02+1.20

iy
i

1.00+1,50

1.50 ‘“2

{uradfor hallg.offida, library)

af

4 Ssnging and Inforoation’

FrQe ] cadBingT o6b filling cabinet = 0.60+2.50

counter ce 0,.4042.50

e 1 oo working ares = 1.0042.00
1.00+2.00

0.4p total : = 7.50 n°

2.0p ¢

vigsitor area

u

”
yys
_ % (used for office, hall)
1.00 -
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ARE A

ENVIRONMENTAL

RESEARCH AND
TRAINING CENTER

ANALYSIS

- i
0 N
il
H i '
| 7
: O po o
tgo | ¢ 50 6
‘ i — .
WORKWG ZJonE | [ 05D
ot {1' A 2.0
]
CRBINET orp
| ]
LINE JOF
FRONT WKII"URM
crre{tLation koasTHUCT
150 7
- o [
T :
. 1.do 150 080 B
Al !
AT
I - It
_‘4
140 140 o1

YIS

FUNCTION & AREA REQUIREMENT

Telephone Booth _
approximate = 0.90+0.80
- = 0,72 m2

{used for hall)

Interviewing area

visitor aresa = = 1.0042.50
staft area = 2.50+3,20
total area = 12.25 m2

( used for secretary)

Office Staff Horking aresa

front circulation = 1.50+2,00
working table = 1.00+2.00
wvorking area = 2.00+2.00
el
total area = 9,00 w"

Filing area

back circulation = 1.00:2.00

working area = 1.00+2,00

cabinet = 0.7042.00
) 2

total area = 5.4 =
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ARE A ANALYSIS
EHVIHUNMEHTAL ARALYLE -

RESEARCH AND FUNCTION 2 AKEA REQUIREMENT
TRAINING CENTER '

9 Quest Ares
¥ ] )
3. . {loep glcting ares =  2.50+2.00
] 3 . : =
R 0.4 circulation ares = 1,00+1.00
Tosk (2 eide) = 3.5041,00
o . s
. YA total ares = 10.5 m
I '[ﬁgh (umed for hesd Rm., waiting)
lg osp
| )
10 Supervisor Working
rfj 069 | working zonée = 1.50+2.50
' ] working table = 0.60+2.50
L. _
E§ 0.90 vigitor area = 0.50+2.50
N back cirpulntion = §,00+2.50
: 0.40 2
%3- total arza . = 10.00 m
'“&l, i 3 (used for hand Rm., Head '
= i 0.90
== s assistant Rm., secetary)
_BAadX _CIARCVLATION LoD
1g0 1.GO
(D O IO DA N R 11 Xorox Area
eg0 . o HAUST approx; = 3,00+2.65
‘ AREA] . ?
R = 7.95a
SEimnm - 8.00 o7
TR Note
I 104 1. Area varies hccording to Bizt
- of xerox equipment
2. " Area can be comparstirely
B used with other printing

oquipment
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ARBE A

AN A LYS IS

ARKLYZE

FUNCTION & AREA REQUIREMENT

ENVIRONMENTAL
RESEARGH AND
TRAINING CENTER
12
T T N
L -
e \@, S
L
ko | * Joro| 140 _
13
e
T
,H E?g% o0sh
- Ao 1LY
2l f

onol  1DO 1ho

|

Confarence Area

table area = 1.OD+1500/unit
working &reca = 0,70+1,0)/unil
back circulation = 1.30&1.00/96&&
total aren = 5,30 ma/unit

Lecture Rm.

'abproximaie = 0,60+1.00/unit
' ' - 0.60 n°

Cart or Trolling Working

vorking arca n 1.00+2;50
cirenlatiog area = 1.50+2.50
&.50 m2

total aren

273

— 406 —



ARE A CANALYSIS

ENVIRONMENTAL - [Rwaivae
RESEARCH AND  EUNCTION & AREA REQUIREMENT
TRAINING GENTER S |
~|15] = Laboratory
Instrument Working
working area’ = 1.00+(1.00+V¥)
gk {V = Dimonsion of Instrument
2 50 _
t@ i A N max= 2.55 m) )
it P
r,_——_|~l,n = 1.00+3,55m
l{:il t(\" back working = 2.00+3.95
4 ” circulation = 1.00+3.59
‘ﬁ%)ﬁ total area = 1h.20 rn2
[R1e] _20 1.OD |
16 . Hood ‘d‘ofking

7T ,

! ! working area = 0.75+1.50
- hood = 1.50+1.25
- ya\ : 2

H ! total area = 3.00 m

B | | |
» _\y )

251 ' p7s
1.go rdo :{ 1do ”’—1 : Bench Working
working area = 3.00+2.00
g £} back circulation = 3.00:+1.00
‘é;’cé |/ DFT\ ' e
< Tﬁ total = 9,00 ®
RN A
{ 1
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ARE A
ENVIRONMENTAL |
RESEARCH AND
TRAINING CENTER

ANALYSIS

ARALYIL:

FUNCTION & AREA REQUIREMENT

ido | 1do ' 18
o | R BEED] wobend
oso| [ - zofe
oo Eiiiijrb ‘ zj:?Jng%
- i
50 /jﬁ\ [\ —
P | =
Lgo iqo o
1. o 20
AL B ek
. odo
1g4o 100 oﬁ(*
. ] _EL
U e ?_r‘l’) —
F 2 50 B

‘Lavator

approximate = 1.,90:1.00/unit
back circulation = 1.00+{1.00/um
total . = 2.00 mafunit

- (used for Lavatory, Urinal)

Mater Closet

= 1.00+1.80/unin

approiimate
total = 1.50 mafunit
Lockgr area
Locker set ' = 0,50+0.60/uni:
vorking ares = 0.50+1.00

= 1.00+{1,00/un

back circulation

2.30 mo/unit

Hn

total area

Shower Room
showar &area = 0,90+0.90
circulation 80% = h.19

total = 5,00 mzfunit

Ny
-1
<
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- ROOM
A ENVIRONMENTAL
" RESEARCH AND
TRAINING CENTER

REQUIREMENT

RODM +

. b C- M5

SICTIDKE T CENTRAL RESEARCH USED
GENERAL USED

e —"

IYISIOR . pEgEARCH DIVISION

2-3 PERSON
-SCIENTIST
~-RESEARCHER
-EXPERT

ustu

— -

FRIMARY -

SAMPLE PREPARATION

ARCHITLCIRE » SYSTIH -
<NEAVY WT. -AIR CONDITIONAL .
~RUMIDITY CONTROL -HUMIDITY CONTROLLER
~GAS CYLINDER SPACE

INSYRUMERT » TURRITURE » THECTRIC -
-6C-HS ~CHEMICAL CABINET 10 A
-HUMIDITY GONTROLU§R  -ELECIRIC FAN 25 KW

RUKARK -

- HUMIDITY 60 %

276
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ROOM

REQUIREMENT

ENVIRONMENTAL  roon S
RESEARCH AND ATONIC ARSORPTION
TRAINING CENTER | . ]
SILTION CENTRAL RESEARCH USAD DW;QD!'-RESEARCH
HER PRIMARY
2-3 PERSON ‘ ANALYSIS OF HEAVY METALS
~SCIENTIST BY USING AAS, TECHNIQUE
~RESEARCHER
~EXPERT
ARCHITCCTRE + SYSTEM »
~-FLOOR MATERIAL ~SPLIT TYPE AIR CONDITIOMAL,
MADE OF ACID RESISTANCE ~FUME HOOD WITH ACID
MATERIAL RESTSTANCE MATERIAL AND
GOOD VENTILLATION
IHSTRUMLKY » TURKITURE * TLEIRIC «
-ARS -2 SINK 107
-AUTO ANALYZER ~PREPARATION
~HOT AIR OVEN SAMPLE COUNTER
~CHFMICAL REAGENT
& GLASSWAER
CABINET MEmaRL ]
~ELECTRIC FAN HUMIDITY
~BLOWER 404
~CHAIR
277

— 41 —



ROOM
ENVIRONMENTAL

REQUIREME

[ room«
RESEARCH AND PREPARATION RM.
HANLE DIVISION -
WATER POLLUTION _ RESEARCI
USLA PRIMARY »
4-5 PERSON PREPARATION OF MEDIUM FOR
~SCIENTIST CULTURE '
~TECHNICIAN
-TRAINEE
ARCHITECTRE » SYSILH -
-ACID RESISTANCE FLOOR GOOD VENTILATION
-VIBRATION PROTECTION
IRSTRUMERE + TURKITURL fLLInie :
' ~BALANCE -CADINET 100 W, LAMP
~ANALYTICAL BALANGE -5 SLNKS 4 SMP
-PH METER . -GOUNTER
~HOT PLATE —~ANALYTTCAL BALANCI
~REFRIGERATOR COUNTER -
—CART ~CHAIR
-SILICA GEL KLMARY - B
~BLENDER
HUMIDITY 50 %
,1
278
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ROOM REQUIREMENT
ENVIRONMENTAL  room, 7 =
RESEARCH AND PREFARATION M. (2)

TRAINING CENTER |

LSOLID WASIE — e e

b e = e

THEE : : FRIMARY »
7-3 PERSONS

~SCIENTIST
-RESEARCHER
_TECHNTCIAN

PREPARATION OF SAMPLE DY
USING HEAT

~TRAINEE

ARCHITECTRI + SYSTIN -
' " <AIR VENTILATION

_AIR CONDITIONAL

“TEMPERATURE AND HUMIDITY

~VIBRATION PROTECTION

CONTROL
INSTAUMING TURKITURL OLUE
~ANALYTICAL BALANIE -COUNTER FOR ANALYTICAI. 15 AMP
-STLICA GEL BALANCE
-GART ~CHEMICAL CABINET
-BLENDER ~CHALR
-COUNTER FOR SAMPLE
PREPARATION .
RUMARE -
a3
<70
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ROOM

REQUIREMENT

ENVIRONMENTAL  [roow. T T
' COLD ROOM
RESEARCH AND -
TRAINING CENTER
SRLLLLE CENTRAL RESEARCH SED DIFISION:  prcpARCH &TRAINING
USER - PRIMARY - _
2~3 PERSONS SAMPLE PRESERVATION
~SCIENTIST
~RESEARCHER
~TECHNICIAN
ARCHEJICTRL ¢« SYSTIMW »
-DOOR 8 INCH ~AIR CONDITIONAL
~SPCIAL CEILING AMD ~AIR VENTILLATION
FLOOR
- INSULATION
INSTRUMING - LURKIIURE » LLeCtaie -
THERMOMETER .-COUNTER 15 RMP
-SINK
~CHEMICAL CABINET
RUMARK -
TEMP . COUTROL
AT 10
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ROOM
ENVIRONMENTAL

REQUIREMENT

ROOM
RE E R H N 0 . GLASS WASHING ROOM
ALE o 10K -
CENTRAL TRAINING USED nusio TRATHING
usER - "PRIMARY «
3-5 PERSONS_ . TO CLEAN AND STERILE THE
CLASSWARE
FRLHETECTRE » SYSIIM -
EASY TO CLEAN GOOD VENTILATION FOR CIRCULAT-
IMG THE HOT AIR TROM AUTCLLAVE
o ‘ =
INSTRUMERT « TURKITURE TILTRC
~AUTOCLAVE —~COUNTER 30 AMP
~HOT AIR OVER ~5IHK 10 AMP
-DISTRILLED WATER ~CABINET . FOR
EQUIPMENT GLASSWARES AND
~CART CHEMICALS
KEMARY »

281
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ROOM REQUIREMENT
ENVIRONMENTAL  [woos

RESEARCH AND o Rook (1)
TRAINING CENTER
: -_—_‘_---.—m—u"u—u-‘_h]
SILTI0R * wATER POLLUTION DMYISION . pESEARCH & TRAINING
Usia - o FRIMARY « o
. 2-3 PERSON SAMPLE PREPARATION
vSCIENTlST ~EXTRACTION
~RESEARCHER
~TECHNICIAN
~TRAINEE
KRCHITLCIRE + SYSI{M +
' AIR VENTILATION

PESTRUMEIXY » TURKITURD » - o |1 neerric
~WATER BATH -STNK. 15 AMP,
~PH METER ACHEMICAL CARINET 10 AMP,
~HOOD -FPAN : 15 AMP
-EVAPORATION ~CHATR
-EXTRACTION ~COUNTER

APPARATUS

mcmmxrucz RUMARK +
~INCUBATOR ' o
~VACCUUM FURNACE

- TAP~PAN

ANALYTICAL BALANGE

o9
ol 3 I
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RoOOWwM

REQU 5_5 EMERNT

ENVIRONMENTAL - [noow: .
: | HOT RM. (2)
RESEARCH AND -
TRAINIRG CENTER L ]
SICTION MR, TOXIC SUBSTANCE, pIYISON RESEARCH AND 'FRAINING
[ _SOLID WASTE - g AN o
used . FRIMARY - . o
=SCIENTIST SAMPLE PREPARATION 1
~-RESEARCHER . EXTRACTION
—TRAINEE '
ARCHITLCIRE » SYSTTH -
AIR VENTILATION
IXSTRUMENT « URKITURE LETIRG
~WATER BATH ~-SINK o 5 AMP, 10 AMP,
-PH METER —CHEMICAL AND GLASSH 15 AMP
~HOOD WARE CABINET
~ELECTRIC FAN
~SAMPLE PREPARATION
COUNTER
~CHAIR KEHARN ¢
I .
AR
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LABORATORY PLANNING
ENVIRONMENTAL B

[ Room Trpe -
RESEARGH Aﬂh ATOMIC ABSORPTION SPH,
TRAINING CENTER ]
[N —— — S RV IR P —
vE e N ||
. N N
ko)
ol ,/’\ ENY NN U I R
1 £
%@, T 8
_ 5 -
®
L] o
| 2
LEYPLAN
1. GAS CYLINDER
2. AAS
3. AIR PUNP
4. INTEGRATOR
5. ROT AIR OVEN
6. STIRRING HOT PLATE
7. SINK
8. LAB COUNTER
9. FIRE EXTINGUISHER

—
o

GLASSWARE CABINET
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LABORATORY PLANNING
ENVIRONMENTAL  [woom vee - N ’
RESEARCH AND © ELECTRON HICROSGOPE
TRAINING CENTER '

138
L1

1)

W

.

e,

P e i

o | T

e Ko ot 1
ol I :
= <] _ -
Se SN

S
L

o

T o o s
Paar 8 48 o 2
e

N\

L
1
]
1
¥

e T |

1 IR AR TG ST \\‘-{\.\g;i\\h\ \\'{\%’g il [
()

KEYPLAN
1. COOLING UNIT
2. POWER SUPPLY
3. NUMIDIFIER
4. TEM OR SEM
5. BLAGK CURTAIN
6. WORKING SPACE
7. STEREO MICROSCOPE

~3
o
1
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LABORATORY

PLANNING

RESEARCH AND

ENVIRONMENTAL  [roow 1ree

IHSTRUMERT ROOM

TRAINING CERTER

2 3
© © I o ol I
0 il
PN E -5 H' N | —
.m_\) i
| | .
}’1 T -

KEYPLAK ¢

HUMIDITY SENSOR

- OFFICE COUNTER

COUNTER FOR ARNALYTICAL BALANCE
CUPBOAED FOR CHEMICAL AND GLASSWARE
LAB COUNTER

SINK

EQUIPHENT SPACE

2 RG
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LABORATORY PLARNNING
ENVIRONMENTAL  Twoownirc |

RESEARCH AND EQUIPTHENL STOR.
TRAINING CENTER- |

,,,,,,,,,,, o R RN AU ENUSUU FR N S | ,u
— ) S S R N SN IS FONRIN DR B S N
! ! i
S N NSO NN NN A I IO N R
. 9| I |
—_—— | e — ] ———  ——— MC)-——- ?'r_._ 6——— ------ ———— et
A S 1 N S PRV O S
1@l g RS

S ST I U
o] S l
‘
JUE IR N N N e
|

KEYPLAN *

STINK
VORKING GOUNTER
EQUIPMENT CABINET
FIRE EXTINGUISHER
PLUG '
S1DE BOARD

=
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LABORATORY

FNVIRONMENTAL  [TKoow 1ver -
RESEARCH AND

PLANNING

PHREPARATLON HH.(2)

TRAINING CENTER .

.

O El | |
, P A |
o
®
Hie o
N I

i

|

|
|
!
i
i

i

ELVPLAR
1. COUNTER
2. EQUIPMENT COUNTER

~ BLENDER

- ANALYTICAL BALANCE

- CELLGAR CGEL

~ CART
3., CHAIR
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« LABORATORY PLANNING
™% ENVIRONMENTAL  [Roow veee | B
' RESEARCH ARD

TRAINING CENTER

S S ! RINE . ,ﬁ___.‘A_..\_:_,.___e__ ' -
RREEE P
B NG
424 [ 5_ - |
7 2 vy |
T — 3 St —
- 1K - |
.Li‘i 11:1
— @zm- .‘[.0 e ng - ]
”_ - ; |
[ T N PO M O I -
l

KEYPLAK »
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LABORATORY PLANNING
ENVIRONMENTAL  [woow 1vre -

RESEARCH AND : HEATING M.
TRATNING CENTER '

ST e [0

XEYPLAM »

1. FUME HOOD
EQUIPMENT SPACE
2. INCUBATOR
CENTRIFUGE
EQUIPMENT COUNTER
AUTOCLAVE .

Al
N

ELECTRIC FURNACE
ULTRASONIC BATH
WATER DATH

OVEN

EXTRACTION APPARATUS

Y= T« B~ AL -
D
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LABORATORY PLANNING
ENVIRONMENTAL - [woon 1vre - = | B
RESEARCH AND CPEPRRATION RN, 1)
TRAINING CENTER |

BEER

|

I

fcmemy = prats
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A
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1
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LABORATORY PLARMRNING
ENVIRONMENTAL  [woom 1vee

RESEARGH AND : CULTURE ROOH
TRAINING CENTER

e PR P R P A A e

q

} (o i kit o P 1

[sXeNelaXs) a9

g @ oooEo 1
% - P |

4 ® f

KEYPLAN
1. CABINET FOR CULTURE BOTTLE WITH TIMER ARD FLUORESENCE LAMP
2. SHAKER
3. CABINET
4. CENTRIFUGE

232
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LABORATORY PLANNING
ENVIRONMENTAL  {TRoom 1vec - ' -

RESEARCH AND e
TRAINING CENTER EXCERT :

0 O IO (N S N A e
- B S e —l_m: -
— § : - 1
—" i
. _ ')%) R » L :
W, - 1. |
] R EniEn |
|
. 'é“
| |
.K[YP.lAH'

1. WATER BATH
2. EVAPOLATOR
3. HOOD
L. pH METER
5. EXTRACTION APPARATUS
6. CENTRIFUGE
7. 1NCUBATOR
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LABORATORY PLANNING
ENVIRONMENTAL {ﬁmu;wt-

g RESEARﬁH-ANU DIAGHOSIC drsBEARCIH LABOLATORY
. TRAINING CENTER

(FUYSICAL,CHEMICAL, BTOLOSICAL)

I T —
B R [ I =

B d
s 0 O |
B A B D‘T'J‘“rj]"“.rj‘“ A A A
LA T S _ oo

L. . : -
KEYPLAN »

1. - FUNE 1100D

2. TQUIPMENT COUNTER
" 3. CHEMICAL AND GLASSWARE CABINET
. 4.  SINK

S. LAB COUNTER

6. EQUIPMENT SPACE

7. OFFICE COUNTER
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LABORATORY PLANNING
ENVIRONMENTAL [MDMIW[- "

RESEARCH AND DIAGROSIC TRAIJING Lamy&Tonf
TRAINING CENTER

PUYSICAL . CHEMICAL, BIOLOGICAL)

e ey ]

1. FuME noop

2.  EQUIPMENT COUNTER

3. SINK

4. LAB COUNTER

5 EQUIPMENT SPACE

6. DEMONSTRATION COUNTER

7 BLACK BOARD

8 CHEMICAL AND GLASSWARE CABINET

739
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LABORATORY PLANNING

ENVIRONMENTAL [ koow Tret - ]
RESEARCH AND DARK ROUH
TRAINING CENTER _ ]
|
|
. o SR T RN T
i : !
. A
" |
i s (Lol
e 2 - d
;
6 6 5
S — —= 1
JUSUUIT [ (SN SN (NN U S S — JER —_———
CKETPLAN
1. WORKING LIGHT
2. BLACK CURTAIN
3. PHOTO UANGER
4. SINK
S. WORKING COUNTER
6. CABINET
7. TFIRE EXTINCUISHER
Can
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LABORATORY PLANNING

ENVIRONMENTAL  [soom 1yec -
RESEARCH ﬂND COLD RM.
TRAINING CENTER ]
J N R e S ] l-....--.",;.._
| ___:]._"
o o - |
N I
i g;gﬁ’mﬁixgﬁm i L
- - -
NE ’ 1 : 9 L !
N L] Lo
= Lt <) : '
4@ 3 | |
LR |
@ 2 [ ]
— —
PO U B
Aot
"
i :
i
KEYPLAK »
1. IHSULATOR
2. CABINET . o
3. AIR CONDITIONER
4. LAB COUNTER
5. SINK
6. SMERCENCY SWITCH
7. ELECTRIC BOARD
8. DOOR
297
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LABORATORY

PLANNING

ENVIRONMENTAL  [woom 1vee -
RESEARCH AND GLASS WASHING AND STOR RK.
TRAINING CENTER _
1 _ ] l L
i
1. ;! |
| Al
l '
| -
|
- S A N N S S
|
KETPLAN *
). " SIDE BOARD
2. GLASSWARE CABINET
3. OFFICE GOUNTER
4. OVEW '
5. SINK
6. FIRE EXTINGUISHER
7. ELECTRIC FAN
8. GLASSWARE CABINET
9, LAB GABINET

29R
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AREA HEQUEREM ENT
ENVIRDNMENTAL *“M*;\m'-———i—_ o
RESEARCH AND DMINISTRATION DIVISION
TRAINING CERTER | .___ AREA REQUJREMENj

- USER NO AREA (%) :
ROOM/FUNCT1ON . REFERENCE

AREA =
STAFF [Vis1TER ROOM UNITI TOTAL

ADMINISTRATIVE DIV.

DIRECTOR RM. | 1 4 1 30 30 AREA ANALYSls
DEPUTY DIRECTOR RM. 1 . 1 30§ 30 “
JICA TEAM LEADER RM. 7 - i 30 0 | "
COMMON Rit. 7 ] - 1. 425 | 25 K
SECRETARY RM. 1 - 1. { 1t.20) 11.20 "

"
UATTING . - 6 3 16 16 "
OFFICE RM.
- CHIEF OF ADMIN. 1 A 2 | | "
- STAFF RM. 17 - 1 6 102 e
- INFORMATION GOUNTER 1 2-4 1 7.50 | 7.50 "

TOTAL AREA 121.5
XEROX ~ PRINTING RM. 1 - 1 |12 12 AREA
REQUIREMENT
STORAGE ' -2 - 1 6 16 o
HEETING RM. 20 - 1 2 40 ARGUTTECT
DATA
- PREP. RM. 1-2 - 1 9 9 "
TOILET MAN - - 1 | 4 4 ¢ 1 URIT = 1w
WOMAN - - 1 4 4 FOR iUR +LAV)

SERVICE SECT.

FIRST AID RM. ' 1 4 1 20 20

CAFETERIA 143 40 3 330 330

PARKING 49 32 1 25301 1800
20
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AR EA REQusm:M ENCT
fNVlRUHMENTA[ - S
RESFARCH AND ADMINISTRATION DIVISION

AREA REQUIRLMENT

TRAIRING CEHTER L "2 70

' 2
ROOM/FUNCTION Lffﬁ.‘_ | o “_RF’AMEQ__; REFERENCE
STAFF jvisiTed ROOM 35??’ TOTAL
WORK SHOP 3 - 1 30 | 90 [WORKING
REQUIREMERT
OFFICE'S TECHNICIAN 3 ' - 1 5 15 "
STORAGE _ 3 - 1 30% 30 u
ELECTRONIC WORK SHOP & 2 - 1 30 60 “

ENGINEER OFFICE
ELECTRONIC STOR 2 - 1 9 9 !
REQUESTING RM. FOR 3 - 1 30 i0 "

CIIEMICALS

STATIONARY STOR _ 2 - g | 25 25 p 0w
CHEMICAL STOR 2 - 1 30 kT R L
GAS STOR 2 4 1 |30 30 ST
ELECTRIC SERVICE RH. - - 1 40 - 4o "
MECHANICAL SERVICE RM. | . - - 1 80 8 - "
WATER PUMP I ' ]2 25 "
LOCKER . 25 - 25 1 1.3s5 bar.es u
{ BATH RM. 25 - 31 s 15 "
we. 25 - 3 4 12 "

 TOTAL _ 3031 .4

CIRCULATION 30% 909. 4}

TOTAL AREA 940,88



AREA REQUIREMENT
ERYIRONMENTAL e

RESEA RC” A” U INFORMATION AND DOCUMENTARY

TRAINING CENTER [ __ SERVIGE mvistes
USTR ' AREA (Nz) _
ROOM/ FUNCTION SR — REFERENCE
: ) | room TAREAS {
STAFF NISITER UNLT IOEAF 1
SECT. CHIEF RM. 1 4 | 12 12 AREA

REQUIREMENT

WAITING RM. - 4 1 10 10 "

OFFICE RM. e 1 26 | 1 7.5 7.5 "
MEETING RM. 10 . 1 2 |20
LiBRARY

— STAFF RM. 1 & |2a | 1 36.5 1 34.5 "
- STACK AREA - 100 1 150pe.] #1.33 "

_ 2

- READING AREA - 100 1 2.7 270 M
- MAINTENANCE-STORAGE 3 - 1 15% | 17.25 "
- MEETING HALL 3 2-4 - 9 9 %
TOTAL AREA . 180

AUDIO VISUAL RM.

- AUDIO VISUAL EQUIP. - 50 1 2 100 "
- AUDIO VISUAL SERVICE 3 - 1 16 16 "
- STAFF RH. 3 - 1 20 |20 "

COMPUTER RM.

- SERVICE RM. 2 15 1 5 50 "

- DISK STORE Ril. 2 - 1 4 [/ "

- MEETING HALL 1 2-4 1 BT

STAFF RM. 2 - 1 19,5 19.5 n
301
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ARE A HEQUE REMENT
ERVIRONBAENTAL . [ e

RESEARLH A”U INFORMATION AND DOCUMENTARY

TRMNING CENYER | SPRVIGE Division
( : _ USFR AREA (Mz)
ROOM/FUNCTION : NO . _ REFERENCE
AREA/

STAFF jViSI1TEN ROOH UNIT TOTAL

WC. . HAN - - 2 4 8 AREA

REQUIREMENT

WOMAN - - 2 4 8
TOTAL AREA . 799
CIRCULATION 307% 239.7
TOTAL AREA FOR 1038.7

INFORMATION AND
DOQCUMENTARY

SERVICE DIVISION
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AREA HEQUEHEMPNI
ENVIRONMENTYAL e
RESEARCH-ANHD : RESEARCH AND DEVELOPHENT - ;
TRAINING CENTER | __Davision

_ ' 2
. USER NO ARE 1)
"ROOM/FUNCT 1O . tr G REFFERERCE
_ ROOM AREA[ TOTAI )
STAFF [ VISITER UNIT e o

ADHINISTRATION AREA

DIRECTOR RM., .1 f 1 26 264 EQUIRED AREA
DEPUTY DIRECTOR RM.‘ 1 4 1 24 24 o
EXPERT RM. 5 & 1 60 60 .
WAITING RM. - 10 1 25 25 "
MEETING RM. 20 - 1 2/ 40 "
COMNON RM. 20 - 1 1.5ip )30 T
OFFICE RM. _ 1 2.4 1. |75 s "
MC. MAN 2 - 2 - 8 "

CENERAL . SERVICE

COMPUTER 'RH. . 6-8 - )] 70 70 "
ELECTRON MICROSCOFE 2 - 2 35 |70 "
GC-HS RH. ' 2-3 - 1 30 30 "
X-RAY FLYORESCENCE z-3 - 1 30 30 "
ATOMIC ADSORPTION 2-3 - 1 30 30 "
CHROMATOGRAFI 6-8 ~ 1 64 64 n
INSTRUMENT RM. (2) 6-8 . 1 66 T "
GAS SUPPLY RM. 1-2 - 1 16 16 "
MEATING R, (1) het | - 1 30 30 "
DISTRILLING WATER RM. 7-3 - 1 25 bs o
SLEAN RM. 2-3 - 1 jao ho "
L. L.
2023
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AREA REQUIREMENT
ERVIRONMENTAL - R

RESEARCH AND RESEARCH AND DEVELOPMENT
TRAIKING CENTER _bwistow
ROOM/FUNCTION USER | ne rrea () REFERENCE
starr |vistred oo | AREA L oAl
Lo ; |

lCOLD STOR RM. 2-3 - 1 24 24 | REQUIRED AREA
DARK rM. (1} 2.4 - 1 20 20 "
DARK RM. (2) | 2-4 - 1 15 15 n
WATER POLLUTION LAB
RESEARCI'S DFFICE 9 & 1 76 76 "
CHEMICAL ANALYSIS RM. G-8 - 1 iz/p _96 "
HOT RM. - 2-4 - 1 20 20 w
BIOLOGICAL LABORATORY -~ | 6-8 - 1 12/ | 96 "
CULTGRED RM. 2-4 - 1 40 - | 40 i
PREPARATION RM. 46 | - 1 {40 | a0 o
INSTRUMENT RM. (3) 4-6 - PR P 64 "
GLASS WASHING STOR RM. 2-4 - 1] 30 30 n
GLASS SUFPLY RM. 1-2 - KR 112 12 "o
AIR POLLUTION LAB
RESEARCH'S OFFICE 8 & 1 70 70 .
CHEMICAL ANALYSIS RH 6-8 - 3 12/p | %6 "
HOT RM. 2.4 - 1 |18 20 - "
PHYSIC LABORATORY 6-8 - 1 12/p 196 "
EQUIPMENT STOR 26 - 1 16 {16 "
PREPARATION RM. (ij 4-6 - 1 16 16 "
GLASS WASHING & STOR RM. |2-& - 1 30 30 n
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AREA HEQUH}EM LN"E
ENVIRONMENTAL
RESEARCH AND
TRAINING CENTER

USER NO AREA (Hz)
ROOM/FUNCTLON : . REFERENCE
hoon | AREAT |
STAFF. |[VISITER . uniT | TOTAL
RO1SE POLLUTION LAB
RESE RCHER'S OFFICE 8 - 1 70 .70 |REQUIRED AREA
NOISE LABORATORY 8-10 - 1 12/p | 120 "
NOISE EQUIPMENT RM. 2-4 - 1 20 -} 20 "
NOISE MODEL LAB 6-8 - 1 100 100 "
TOXIC SUBSTANCE LAB
RESEARGHER'S RM. 1 s - 1 70 70 "
TOXIC SUBSTANCE AMALYSIS | 6-8 - 1 1z/p 96 "
POISONS RESEARCH LAB 6-8 - 1 12/Pp 96 e
PREPARATION RM. (2) 66 - i 16 16 "
INSTRUMENT RM. (&) 2-4 - 1 36 36 "
HOT RM. 2-4 - 1 20 20 0
GLASS WASHING STOR RM. 2-6 | - 1 30 30 "
GAS SUPPLY RHM. 1-2 - i 12 12 "
SOLID WASTE LAB
RESEARCHER'S OFFICE 8 - 1 ‘70 "~ 70 m
SOLID WASTE ANALYSIS RM. 18-10 | - 1 12/p | 9 "
HOT RM. 2-4 - 1 18 20 "
PREPARATION RM. (2) 4-6 - 1 16 16 n
GLASS WASHING & STOR RM. |2-4 - 1 |30 30 ST
LOCKER & BATH RM. 4 WC., § 81 - 2 - §199.35 "
TOTAL ‘12681.8}
g
3 0 Y|
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AREA REQUIREMENT

ERVIRONMENTAL S
RESEARCH AND L -

TRAMHING CENTER
USER . HO AREA (4°)
ROOM/FURCTION : REFERENCE
' ROOM- FAREA/

STAFF WISITER ungtr | TOYAL

CIRCULATION 0% ' B04 .5

TOTAL AREA FOR RESEARCH _ 34B6.4

LAB

}
206
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AR E A REQUEHEMLN!
ENVIRONMENTAL
RESEARCH AHD

ENVIRONMENTAL TECINOLOGY

TRAIRING CENTER IRATNING PIVISION )
ROOM/FUNCTION USER NO AREA (11 ) REFERENGE
STAFF  [v1s1TER RO 32??’ TOTAL

ADNINISTRATION AREA
DIRECTOR RHM. 1 s | 24 24 |REQUIRED AREA|
DEPUTY DIRECTOR RM. 1 t 1 24 24 X
JIGA EXPERT RM. l 1 A 1 24 24 "
COMMON RM. 20 - 1 30 30 "
WAITING RM. _ - 10 1 25 25 n
MEETING RM. 20 - 1 20/p} 40 "
STAFF RM. 1 2-4 1 7.5 7.5 "
He. 3 - 2 4 8 "
TRAINING DIV,
1. LECTURE AREA
DIRECTOR RM. 1 & 1 12 12 "
SECTION RM. 17 - 1 1 6 102 "
SECTION GHIEF RM. ) N ) 1 12 12 "
STAFF RM. 6 | - 1 6 36 "
MEETING HALL - 4 2 16 32 "
LECTURE RM. 2-4 |25 i 60" {240 "
MEETING RM. -4 |25 3 63 189 "
STUDY RM. 2-4 {23 2 60 |120 "
Ne. MAR - - 2 R I "

WOMAN - - 2 - Y20 "

a7
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AREA RFQU&HEM ENT
ERVIRONMENTAL | —
RESEARCI AND

TRAIRING CEHYER

ROOM/ FUNCTION JoER NO men (1) REFERENCE
| STAFF VISITE] Room ﬁ§?$/ TOTAL
]
2. LABORATORY TRAINING |
SECTION CHIEF RM. 1 4 1 12 12 | REQUIRED AREA
STAFF RM. 7 - 1 6 1 102 "
MEETING RM. | - a4 | 1 16 6 . v
INSTRUMENT Ri. ' 2.4 8-10 1 64 66 o
HEATING RM. 2-4 | 8-10 1 40 40 “
PRACTICE RM.
- CHEMICAL ANALYSIS RM. | 2-4 8-10 1 lofP 100 "
- MOT RM. 2-6 | 4-6 1 20 |20 "
- BLOLOGICAL LABORATORY | 2-4 | B-10 1 107p| 100 | o
- EULTURED RM. 2-4 | 4-6 1 sipl 40 "
PRACTICE RM. B |
- CUEMICAL ANALYSIS RM. | 2-4 [ 8-10 1| 1o/p) 100 "
- HOT RM. 2-4 | 4-6 1 | 20 20 "
- PHYSIC LABORATIRY 2-4 8-10 1 10/p| 100 1
- EQUIPIME&T_STQR 2-6  |4-6 1 20 20 "
PRACTICE RM. C .
- NOISE LABORATORY 2-64  J10-1s | 1 10/p | 150 Y
- NOISE EQUIPTMENT STOR - 4-6 1 20 20 "
PRACTICE RM. D
- CHEMICAL ANALYSIS LAB {2-4 {10-15 | 1 10/P | 150 "
- HOT RM. - 4-6 1 20 20 "
208
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ENVIRONMENTAL
RESEARCI AND
TRAINING CENTER

AR EA REQUEHEM K:Nl

USER AREA (#0)
ROOM/FUNCTION NO ( REFERENCE
ROOM | AREA/
STAFF [VISITER unit | TOTAL
PRACTICE RM. E
- S0LID WASTE ANALYSIS 2-4 {1518 | 1 10/p | 180 . |REQUIRED AREA
- WOT RM. - 4-6 1 20 20 Rl
STERILIZE RM. 24 - 1 25 25 "
GLASS WASHING RM. 6 - 1 25 25 "
GLASS WARE STOR 6 - 1 25 25 n
CLEAN RM. 4-6 - 1 | 4o 40 "
CHEMICAL STOR 6-10 - 1 25 25 "
GAS SUPPLY RM. 1-2 - 1 16 16 L
PREPARATION RM. - 68 1 40 40 "
LOCKER + BATH + WC 73 55 3 - 322.80 “
WG MAN - - 2 - i8 "
LADY - - 2 - 16 "

TOTAL 2792.3

CIRCULATION 307 837.69

TOTAL AREA 13530
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A REA HEQUH REM ENT
ENVIRONMENTAL
RESEARCH AND TOTAL AREA REQUIREMENT -
TRAINING CENTER

TOTAL AREA REQUIREMENT FOR ENVIRONMEN]AL RESEARCH AND
TRAINING CENTER

MAIN ELEMENT  ELEMENT AREA/M TOTAL
ADMINIST&ATIVE SECTION { ADMINISTRATION AREA 356.7
SERVICE.AREA 544,75
CAFETERIA 330
PARKING AREA ' 1800 3031.45
INFORMATION - AND LIBRARY + ADMINISTRATION 545.5
DOCUMENTARY SERVICE AREA AND CENTRAL SERVICE
DIVISION { aupto VISUAL RM. 136
COMPUTER RH. 117.5 799
RESEARCH AND ADMINIST#AT;ON AREA AND 766.5

DEVELGPHENT DIVISION CENTRAL SERVICE

WATER PUOLLUTIOR LAB 474

AIR POLLUTION LAB 344
NOISE POLLUTION LAB 1 30
TOXIC SUBSTANCE LAB 37
SOLID WASTE LAB _ 431.35 | 2681.85
ENVIRONMENTAL ADMINISTRATION AND CENTRAL
TECHNOLOGY TRAINING LAB 838.3
DIVISION THEORETICAL TRAINIRG 783
'LAB TRAINIRG 1180 2801.3
TOTAL AREA . 9313.6
TOTAL AREA + CIRCULATION 30% 12107.68
310
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Us E

e

ANALYSIS

.R£SEARC"_AHD Hm1Pmmf
TRAIRING GENTER
. Organization Degree Iiploma Permanent Total
8 : Staff
Administrative Division 11 19 - 32 62
-Administrative Section 5 4 ] 15
~-Finance and Supply Section 5 & 6 15
-Maintenance and.Repairing Sectiqn 3 h 5 12
-Welfare Section  3 7 5 10
~8ervice Sectlon 3 2 5 10
Information and Documentary Service 7 3. I 31
-Computer Section 1 1 - 2
-Information and Extention Sectidn 5 1 1 7
-Intercalfibration Section 1 1 - ?
Training Division 10 16 4 30
-Planning and Training Section i0
-Evaluation Section 2 7 1 10
~Technical and Sclentific Equipmgnt
Section : 3 5 2 10
Analytical Sexvice Division _ 20 26 7 53
-Water Quality Analytical Sectios 4 S - 2 15
-Air Quality Analytical Section 1 10
-Toxic Substance Analytical Sectjon 4 ] 2 10
-50lid Haste and Hazardous Waste
Analytical Section 4 4 1 9
-Noilse and Vibration Analytical
Section S 3 1 9
Research and Dévelopment'Diviaiqn 45 18 11 T4
-Water Quality Research Sectlon 16 5 3 18
~Alr Quality Research Section 9 ? 13
-Toxie Substance Research Sectiot 10 5 3 18
-Solid Waste and lazardous Haste
Research Section 9 4 2 15
. -Nolige and Vibraetion Research Seckion 7 2 1 10
Total 88 48 94 230
S1L
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USER ANALY SIS
ENVIROEMEKTAL |
RESEARCH ARD Troining Program
TRAIRING CEMTE R | '

number
Item : Course
Traineed weeks times/
_year
Water Pollution 1 Water Pollution I 40 8 4
Water Pollution II 20 8 2
Water Pollution I11 45 ] 3
Afr Pollution ) Alr Pollution 1. a0 8 4
Alr Pollution II 40 8 &
Alr Pollution 111 45 4 3
Nolse Pollution Noise Pollution 20 4 2
Solid Waste Solid Waste I 20 4 2
Solid Waste 11I 45 6 3
Toxic Substance Toxle Substance I : 30 8 3
Toxle Substance LI ‘ 30°}1. .8 - 3
Environmental . Enviroﬁﬁental,l : 60 4 3
Administrstion Administration
Environmental - Environmental 11 _ - 60 . 2 3
Administration . Administration

| 812
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Prepared by : Laberatory and Research Section

1. Ms. Monthip Sriratana Tabucanon Chief of Labnrntorf and Rese%rch
" Section

2. Ms. Cherdchan Siriwoeng _ Enviropmenlai Sciéntist
3. Ms. Phaka Udoﬁnltikﬂ] Environmental Scientist
4. Ms. Nitta&a Nugranad Environmental Scientist
5. Ms. Sirinapha Srithongtiim Envirohmenlal Scientisl
6. Ms. HKlinpatum Panva-ping Secrelary to JICA Expert
7. Ms. Mayuree Utamong Environmental Scientist
.8, Ms. Hathairatana Garivailt _ . Envjroﬁmenial Sciéntist
$. Ms. Wanna Laowakul Environmenial Scienlist
10. Ms. Kanokpun Kulseth Environmental=8cieniést
11, Hs. Ammafaporn Padungcheep . Lab Technician

Typist @
1. Ms. Sirintorn Intharasaksit Typisti
2. Ms. Tepin Saengchoth Typist

313
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