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AW ana/ngu Pnamwaanaou
(Genus/Group) S1 S2 S3 S4 S5 Sé

UWadHMOUNY (BadADANT)

Cyanophyta | Calothrix sp. - - - - - 44
Chroococcus sp. - - - 19 17 -
Coelosphaerium sp. 37 - 7 - - -
Cylindrospermum sp. - - - - - 580
Merismopedia sp. 102 8 7 821 9 138
Microcystis sp. 29 75 52 6,494 - -
Oscillatoria sp. 256 174 229 8,213 44 696
Raphidiopsis sp. 95 17 7 2,101 17 7
Spirulina sp. 7 - - 10 - -

Chlorophyta | Ankistrodesmus sp. - - - 2,703 9 268
Asterococcus sp. - - - - 252 -
Botryococcus sp. - - - - - 29
Chlorella sp. - - - - 17 7
Closterium sp. 7 - - - - 36
Coelastrum sp. 15 17 22 220 209 167
Cosmarium Sp. - - - - - 7
Crucigenia sp. - - - 19 148 -
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A/ ana/ngy Wnamwasnaow
(Genus/Group) S1 S2 S3 S4 S5 S6
Dictyosphaerium sp. 15 - - 153 9 22
Eudorina sp. - - - 10 - -
Euglena sp. - - 7 2,101 131 203
Lepocinclis sp. - - - 229 235 22
Micractinium sp. - - - - 26 -
Oedogonium sp. - - - - - 841
QOocystis sp. - - - - 131 7
Pediastrum sp. 139 75 81 191 800 1,218
Phacus sp. 15 - - 267 70 783
Planktosphaeria sp. - - - 19 - -
Scenedesmus sp. - 17 7 124 - 44
Sphaerocystis sp. 44 125 22 172 52 -
Spirogyra sp. - 149 - - - 225
Staurastrum sp. - - - - - 36
Strombomonas sp. - - - 4,011 61 22
Tetraedron sp. 7 8 7 1,289 9 44
Trachelomonas sp. 73 58 44 3,629 357 145
Chromophyta | Amphora sp. 15 8 - - - 232
Aulacoseira sp. 29 33 37 - 165 7
Ceratium sp. - - - - 165 -
Cyclotella sp. 15 8 - - 131 -
Entomoneis sp. 7 - - - - -
Eunotia sp. 7 17 52 - - 36
Fragilaria sp. 7 - - 669 - 181
Gomphonema sp. - - - 19 44 348
Gyrosigma sp. 7 33 44 - 9 15
Melosira sp. 15 - - - - -
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Cerat e ana/ngu PBunaumasnaen

(Genus/Group) S1 S2 S3 S4 S5 S6

Navicula sp. 7 - 7 10 - 15

Nitzschia sp. 44 33 37 - - -

Peridinium sp. 15 33 30 24,830 218 319

Pinnularia sp. 15 25 15 - - -

Rhopalodia sp. - - - - - 36

Surirella sp. 37 50 89 - 9 -
Synedra sp. 263 166 126 19 9 3,045

UNaIANRUTR) (FIReaRT)

Protozoa Arcella sp. 7 42 44 - - 7
Coleps sp. - - - 649 26 131

Didinium sp. - - - - 26 -

Difflugia sp. - - - - 87 15

Euglypha sp. 7 - 22 - - -

Prorodon sp. 7 8 - - - -

Pyxicola sp. - 17 - - - -

Tintinnopsis sp. 7 - - - - -

Vorticella sp. 22 - 7 - 17 -

Zoothamnium sp. 58 - - - - -

Rotifera Anuraeopsis sp. - - - - - 29

Asplanchna sp. - - - 10 9 -

Brachionus sp. - - - 2,941 374 7

Filinia sp. - - - - - 15

Keratella sp. - - - - 52 94

Lecane sp. 7 - 7 - - -

Lepadella sp. - 8 - - - -

Polyarthra sp. - - - - 200 -

Trichocerca sp. - - - 57 17 -
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v

atu/Wdn ana/ngu Eanammasnaon
(Genus/Group) s1 S2 s3 sS4 S5 S6
Arthropoda | Bosminopsis sp. - - - - - 7
Calanoid copepod - - - - 9 15
Copepod nauplius 7 - - 19 270 15
Cyclopoid copepod - - - 19 9 44
Harpacticoid copepod - - - - - 22
anaUNaINABUNY 28 21 21 26 28 34
ana/nuINaIRneuEal 8 4 4 6 12 12
ANV/NINUWAINABHTIN 36 25 25 32 40 46
Wanamaanaeuny 1,324 | 1,129 929 | 58342 | 3353 9,825
Baneuwasnnoudal 122 75 80 3,605 | 1,096 401
Wnammaanaousu 1446 | 1,204 | 1,000 | 62,037 | 4449 | 10,226
FHTIANNHAINHAEVD AN ABUNY 26431 | 26222 | 25345 | 1.9675 | 2.6874 | 2.4950
Syfinnunminvaevedunasneuiand | 16463 | 11386 | 11102 | 0.6217 | 1.7932 | 2.0009
Syfiamuminausunastneuny 07932 | 0.8613 | 0.8325 | 0.6039 | 0.8065 | 0.7075
Syfiamuminausunastneuial 0.7917 | 0.8213 | 0.8008 | 0.3470 | 0.7216 | 0.8052
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Inldn ana Pnadaininau
(Genus) S1 S2 S3 S4 S5 S6
Finthau (@2Aem3ANAT)

Annelida Lumbriculus sp. 75 - - - - -
Arthropoda Chironomus sp. 312 60 149 163 415 297

Culicoides sp. 60 119 45 - - -

Eubrianax sp. 15 - - - - -

Polycentropus sp. 15 - - - - -

Mollusca Bithynia sp. 30 - 30 - - -

Clea sp. - - - - 30 -

Corbicula sp. - - 15 - - -

Filopaludina sp. - - - - 15 -

Indoplanorbis sp. - - - 15 - -
Melanoides sp. - - - 104 400 149

Pisidium sp. 1,408 45 267 - - -

Scabies sp. - - - - 149 -

Trochotaia sp. - - - 60 - -
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(Genus) s1 S2 S3 S4 S5 S6
anadn Intham 7 3 5 4 5 2
(v d =y
WunadaIninau 1,915 224 506 342 1,009 446
MFr AN AR IEA A 0.8982 | 1.0113 | 1.1844 | 1.1577 | 1.1818 | 0.6370
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WA POINYIAITAAT ?ii)ﬂ'l‘ﬂﬂ'ﬂﬂ YIIUNNINITAITID
S1 S2 S3 S4 S5 Sé6
A qva
nylah
Ceratophyllaceae Ceratophyllum demersum NS 1&11/!&‘]531@ - + + - - -
Hydrocharitaceae Hydrilla verticillata ANIIUHINTETON - - + - - -
o
Vallisneria spiralis maan + + 4+ - - -
L= ¥ =) :
nylnaimioul
Gentianaceae Nymphoides indica STeTR! - - + - - _
Nymphacaceae Nelumbo nucifera SN T - ++ - - . .
Nymphaeaceae nucifera 1788 - - + - - -
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S1 S2 S3 54 S5
& H
Hyaaa
Azollaceae Azolla pinnata HTRULAY - + + - -
o
Lemnaceae Lemna perpusilla Hyuan - + - - -
. o ¥
Convolvulaceae Ipomoea aquatica WAL - + + - -
Pontederiaceae Eichhornia crassipes ANALY I - ++ ++ - -
o H
WY
Alismataceae Echinodorus spp. DIUYDU - + - - -
o g 3
Amaranthaceae Alternanthera philoxeroides Anitlai - + + - -
o o
Alternanthera sessilis fnila - + + - -
Araceae Colocasia esculenta uoUu ++ + ++ - -
o
Asteraceae Eclipta prostata NI - + + - +
Synedrella nodiflora ANLATA - + + + -
a o
Tridax procumbens AUANLLA - - + + +

4
Wedelia trilobata ﬂi&’ﬂu‘l’lﬂdlﬁ’ﬂﬂ + + ++ - -
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S1 S2 S3 S4 S5 Se6
Commelinaccae Commelina benghalensis v‘i'ﬂﬂm‘uiu ﬂ”j’N - - - + - -
Commelina diffusa dndanuluau - + + - - -
Cyperaceae Cyperus pilosus ﬂﬂﬁmm?lﬂll - + + - + -
. a d
Mimosaceae Mimosa pigra VlllfJﬂ]JElﬂ‘H - + - + + -
Onagraceae Jussiaea linifolia WeUU - n " ) ) i
Poacecae Brachiaria mutica ‘*r‘iﬂiwu +4++ +++ +++ +++ ++ ++
EY o
Brachiaria reptans ‘*r‘iingﬂﬁuﬂﬂ + + + + + ++
y 3
Coix aquatica 911 + + + - + -
Erianthus arundinaceus WA + + + + - -
. 3/ £y
Hymenachne pseudointerrupta ‘*r’iiyﬂﬂﬁ’m - + - - - -
3/
Imperata cylindrica T - + + + - -
Leptochloa chinensis ﬁﬂjm’oﬂmn +++ +++ +++ +++ +++ +++
Phragmites karka LUy + + + + + -
3
Polygonaceae Polygonum glabrum wn' e + + 4 . _ )
A a v
Polygonum tomentosum IDDUARALN + + + - - -
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S1 S2 S3 sS4 S5
Typhaceae Typha angustifolia yﬂmﬁ - + - + -
s nOuHanrhnnuiarag 11 29 27 11 9
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=Y d as Z = :’ :’_, 4 o o [ [ (Y] 4 (Y] 4
M519 HaNITINZHEAIN (Aquatic animal) Tnssmslssnuwaathmensy @3 1) (Grozduiiums) SanaunaswEan eAusIReaip U 14 NINGAN 2567)

S ASOUNS? Foinseans Folne c‘ﬁ1mué’hﬁwuu’%nmﬁﬁmﬁﬁﬁm (M) 3UHIA dwinsn

(23f1) s1 s2 s3 sS4 S5 S6 (W31, (h3N)
1 Ambassidae Parambassis siamensis utfuuda - 3.40-5.70 7.50
2 Belonidae Xenentodon cancila L%Mllﬂﬁ? 17.30 8.80
3 Butidae Oxyeleotris marmorata ‘]al:‘ﬂﬂﬂ 27.00 274.40
4 Cichlidae Oreochromis niloticus a 5.00-30.00 808.80
5 Cyprinidae Barbonymus gonionotus LIRIUVY 13.50-16.00 198.50
6 Cyclocheilichthys apogon lddununag 9.30-9.80 29.10
7 Hampala macrolepidota ﬂixQ"]ﬁJﬂ 9.00-10.50 32.20
8 Labiobarbus leptocheilus o' 9.30-12.70 35.80
9 Mystacoleucus marginatus NUIWNE 7.30-10.50 36.90
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(3371 s1 2 3 sS4 S5 S6 (W) (n33)
10 Osteochilus vittatus afoun - 2 1 - - - 8.00-9.70 27.50
11 Rasbora paviana FINNYUD LA 2 2 - - - - 9.00-9.30 28.70
12 Osphronemidae Trichopodus trichopterus N3 &’aﬁﬁ'@ - 1 - - 1 - 5.20-11.00 19.20
yiinda i 3 8 5 1 2 3 3.40-30.00  1,507.40
Wanaiadii 5 14 6 5 6 14
marHaNNHAINHae 1.0549 2.0076 1.5607 0.0000 0.4506 0.9923
v : a0l Sl apsdnznaneugaguives Tnsens Uszua 500 wns

<y 4 ) ;’;
IARITINYAS ﬂﬁ@xmW]%ﬂ@xﬁ_lil?m?‘ﬂgﬂuﬁl@\ﬂﬂidﬂﬁ
=t o o ]
AU S3 :ﬂﬁ@x‘m"Iﬂxﬂ@ﬂ'ﬁﬁﬂ@ﬂ’glluﬁlﬂ\ﬂﬂiﬁﬂﬁi Uszunt 500 AT

=1 [l < %’ ) [ Y a %,‘ kY st a 9/&’ ~
A0 S4 JaEihdmsnlduaarinlszwenhumueddriusnaladnuin lasanms

E3
°

p=l [ < o v Y = %,‘ 9 -t a 9 Pt
4011l s5 ¢ vaduindmsuldraatinydse e U U LY INUNIEASIAEY

£ Y
°

=) [l < o @ Y a i’;‘ 9 a
a0t s6 - vethuidnsulsnaniidsydveanuueauiag

svensasnssonessens cescase e cemnae cessestsseernsarasse s

s A o a o a /'n
(uwﬁﬂmu 1ITNATH) (WY RING DUNTHIA)

ghy J @ Y ~Sa o ~4
RN A ﬁ?ﬁuTﬁﬂTu?%ﬂﬂizuﬂﬂiiﬂﬂ




























































EEIS)

us_,ﬁ—\cﬁrﬁcm@.s_.n%cmcm poo _‘_.cﬂn.rvﬁ_%nm L e ety

M LLRURY LU RABIDULILETORLIL RGN Ezﬁcracmmtﬁcmem GO0 Y] bR
BIE{LL P LOLILY, TLQEWIT) 0O MUIM] BLILALGEALMINERALIILY (@)
msﬁ:\cc_\:cm
GUILLULU] L] 2O HUIML LWL el © LeLin tyzBrenaLILY (©
.,E;m.a%_;:EEEE:%EGSE_.:.P fyLumesLULRSLN SLBLY 2 e
ungiekisee 2a plhebaun sluseen o NUMLLGKTALTIBEHLL

\_u..:-..rmo_.x.aﬁwt_(c_(a wh_._.z._vﬁ,—v:r nu..c::r_.\w_ vDP:.‘m_Rh__;_(Pr:. BIICHLBELY w ﬂ__r

swruuLuGesrteugern
©©’0 MUIN] LU MLBHLBRIHLE PO MU PRBAL [ © LRUIHY (W3l 21owosD)
BIBULLLITCIBILZEN CUIIURLILUBOBIMLURLIT 0w o MU GLIL IEBNLBR|NLE @00

:.c:n._.vﬁ—mn; Zﬁ_._v.mv 26 _(G_.«:_..—,WércDOGM_MDKE\%E_(MW,@?Dmn:_(.c ()]

.n.E_.Sw.EC,_.CQGGRwCEEJ OG0 :.C:.H.r@w:. _r:Lw_ﬂ._._(_m“_.z._v
¢ =5 CRRR

oo @ 4

[=ae

LR 0@ HUIM PABAL B © LULINYHD] R BLUMORALLILY (W)
: NG e Eo
SUMUULLILBOBITLULLI @' NUI) BEL NLOHLERNLE @O0 Hys
9721 © :
L 2OWsL Drych E::%E,cD@aﬁ,g._maw:_,?mva;ama:.e (=)
syroukLiuBawncuger a@ oo i agi MLBILEH{NER 8 HUIR] BRBAL dL( Ll
. ~oe @ b + i . = 15 b
P Lattiy zonseiruuLiubesriuger @ pe Lyt el (wdd) neenlanprep ow
t L ) = ' I +
MU PBYRL BIL{ L © LULTIL| W] UGHEMMeMLLuLLUbALOgILE (o)
[ R » Y ~ [ I B
.E___,@.sq.@_.:d:—“ﬁ;aﬁcnéE_MQZEEE_\E@?ES&::._ufmrc @ ep
MIPECUNLIIULEIRRZUMPUILHLILILLRN 92 2E0GLW| (MOIIIA)
< "
fLRtErt], o BLNALABREMECALULLUMEMLESURRLLINMG PALURNIILLEMLULEBBAL]
POQABMIILBBELLLY LLMLLURLIIL , (LUDUUALIE) USWIELLEUNSS,
SEEIRLIL @OF GLU O'OPG] REBLLANLLWY, (QWel] 3UsIAIBoY) NEUmBIZE
L : : & 5&
A LOMULLRU] LUSBERIOLILE[LBLBIPR LW LLaLLuDLtL  (1912to00adg uondaosqy
MNWOIY) CEUILSVIL[LIL HLMALN G UILTEQURAMMSLBLLOLUT,
SQUINILAL PPP npures
_mue 13 qm_:ﬁm&.@wrc:..rcm:.:c:Fc@\mcmnpﬁ‘w (proy onroying (Lipagy aulursoseIRg)
BLEN dHepMLs, amaz.mcgmﬁwr?:épm:@sz (apAyopieunio pue auijuesoreied)

weyvourtepmzonnpnubeiLaLeLRIYRLUliLY (xaidwo) swinasp omymsoropic)

14
[=2=2vd

wP©

LUGRINEY BLIL BRI, Uk C] QBUL] SLEFLLIBYT (AIRmoIsWoIoqaeIoy, (inisseiod)
BLILUAMIE QUULELLT MAKIIWIL{ALEZBLLLILELLULABBELUNG] Bl UGRL] LRI
BLYLBLEELY LLILLBALIK , (QUIIIESOATIET) HONLBLTLELMITLSES,,
sawigEnLn
°2P £ 02w PLLUILMIVLLAMLLLY 16 FILALYTLULLBUIE LTI GLICLITCLE WL L YT
: ; s ;

y % p P :
:.?wmwérm _ﬁcramcCﬁ_._._m_:ﬁmm@arrm#ﬁa@w—‘_.P_,.@H.“E.\m_..C.G‘wcmv@%r: (@)

2=t

Qg (rowouny))
1

[=2ot

mmsqmz..._.:_. ooq rTCv.@.&.:mEFra;rﬁam 13 :\m_._(awﬁ@._A.C_.@E&?WVCZOQPRMLR_.P@
[ H P v
@PPG:GF~ C@OEr—ep._m—ﬁ.:.r?_(CCrP_._.:_.D_m_.:C@Z_u @:LCGDCWE_,S mLyrtuasulin
[ SO i ] =4 = s h > A e
_,,wrz.?w@HPrMWﬁaEHGPrC_u@Grz._w;Gﬂ(z.ﬁmrrhrtgmnmﬂe_wr: (©)
LERLLEALILI L(Pausasaununuay ) 2:.56wﬁnm—wmﬁﬂ_‘ﬁ:_nhe\mvm—wcd:
BLILLMIR
BELALTAWY] BH] UGTLRMIEITALULLULBBELQNNRLWT LLMLL WAL (wonaza() pareyuy
= g A £y ~ P S 14 1 "
2A1810dSIp -HON) RGUWIY BEILLIAG MLIOUBERIITLEE Lracur,
amt_(:uub_...zﬂu © D._ar
y X ] g ) +
.._u_.—._.ﬂm._uv@_m,r —wrﬁtaawc_.c_:art_.:..rt_(c:\?:.c.ar_
_r_._(mw.wEC,mG:.F_(oc..@_ievm\e:_.a_wm@_.«:vmw_.cwacn:.:.._ ROpeE WM Wr?v.—,:—ﬁa@‘wwﬁn\:vm

MLUTBBLRUSZONIMLLTEERALLRCMBIIT @100 LEBLILILYFELLUTELISELILLARELE

IRty

[ LWBYSLULBE SR {BLULEMLUTBBILEL LLIBFLILLY dECT
_ POPE M ,
mFPE«S:,_"@%Gnsvm\gr5@,@rﬁc\muazzm\ﬁwqwm\m@@m?;nw?:_.w_,ﬁnﬁ_,nrsc QR
. (ROP® "I5'M) 00 UALY

28 Fﬁra:n@\wamivm w_.c:“wwcn&caﬁcnw_\_,




PR HBLANY F161 NG © 206 SUHIY 6516 1p) [(LASLUSATIY LAUMTILbLYGLE

LB ITTBRUCINESLUTS sUIILRL SR UL awn(n
gunnfsupLnres
(ranpLe pnsbiLenn)

CANALY WAL (L)

SRPGY R RULINE o w\uJ\m. T YLuzL

LLURIUBLAUBBNIUYBLE O6'O LY PBETL [L © LULINY (Ve

ONOUWIYIIY) WINULBIRIDLIILUZEN SUFULLIUBBINEUBSLE ©B1°O MUIR|EBIZL ML o
LELIY, nast) 0oo :EB.sS_S@@uc%@wszosmanc%oaaam,sr.s (w) _

SUIUWLMURGWREULERE 20°C MUNTMBWRL

fL © Lty (B3N OMAWYILY) WRIVLBIRIOLILLEY HHNULLNUBBUIREUBBLE B10°0 Tty

LEIZE BRLE 2B LBLINY, neswu, o6 3&.,,2.—.@rz_._.vm@n@:wv@?mm_ﬁrt (=),

:S:W?ﬂmw_nroewrﬁf.ucs

Eﬂ&mewsrc52:B.crcrmzr:aezrmhsrzezzrc bBLY TR O M YLLEHIBYULNTY

JLurabLAUgRsesfRMLLETEMMLLURLIUBE (S0P W'H) O© UANL WLAKN
2@.%65#.@._‘._\::?cuaearcna_‘po.ﬁ: » Gm.vﬂ:. {w) zem (=) :.._.Zroacm“cmm.._. cy

LBPUULAUBBLIREUBEEE 60 HUIRBEN HEERLBM{NOE 200 NUNIBUTL L 6 Lueary {ues

SUBWILILY) WILULBINDLILYZN EMUBLTUDBLILUBEL 00" RUIRIBLH HLpNLBR LR
(1L 3.@3.n.crunr ety M0 LB ,m.._E.CGmsﬁbwﬁmm.a.rmqm?mmgrt (=).

R Bl

RLLUB A6 [T LURULELULRES TR MLULEHLUTY URLELIILIIILY bBY 2020 1K WLLHD

reguenegMLUTIbLAYgergerefbiunaLszennRLLUItLEURS (moms WM ot wiyle
LLEANABRYLINELURELURIIUBLUZSINSN @ Qe (2) H|rELLUUEILYY, © Bg

Tyury fLanULLALN

PULULGMLUTAUNLEESLT) UNREIENAY S225 SIALURD 2 URLOIN ©D20/R oty

RESELELUCLSWH WV S WLLOAIBSULIPECLUTELUZIOY puealuesngfibunnuesuug

=
aw_r@aswﬁrxRcmﬁxaa.aa,%cwrarmFiv.&_arz&ummqmp 63 LLULRZEN OF LIwlk
5D LR 2% LLWLRMUMEUSSL #6) LIWLHDL BULTIPELKLUERIZENGWEUYLECLUNYCRU

sLuzeeLnEffAUNRUETLANLLESMIING F026 "Wl UL ANRBRUCIREMLLITITL AL

e

2uMegEIBUTDRINELERIALIN P LEMLIAEN 19 CULRIRLOWMLULLALERPLE

_A.—.n.\_m._w...‘_wtrcr_u....m_ﬂJ._-r_rcra._...r:ET_._.rmmGrZGz.Srt v@mv.a
(op2q l'\) P K.ﬁ.m-.@

YLEPRIRRLEENEEELUTELURIISILUAS L

S




2gm

(PPPe) nnLin ow ungev » pe B ey moo reas ::::m:er.w:ﬁhﬁ;t.‘tnn\i

.w:.EvE._;ﬁ%Eﬁzvmmrc;wmcna E._._.__.nﬁﬁ

winnln sunniounineet
Bt en s 4 £

(rm-fafl )

PPRE WM NALAM 2 ._m.:.\m\ [{t) Er:nw?

(LRUMTLLOCULLEN LUz LLRM BRI uresuly

z...m::nw@m: ZE‘GS@@@? Tm ::um@\m\w@..mcﬂrﬁ_.ﬁ © @b._:._g pryLs © :mn.:._.ﬁE.,n.\wS@H

% »

c.rcrmww:.E%EaC@@@._.{m@z;cm:rrm te ?q_.‘mrz\_wirncam::t:_.s\m‘mrc » 6

P

Lwrouuinutop

‘
feeusyng ope nur et (wdd) MLEBHLBR LY ow o LMY PRWRL BT LI © LRLIMY,
Gl &l =l i 7 H LN TR 3

_.ﬁrn\n:.ac._trcrcww?JfEE..CD@Eﬁ%o?a\m&rrm_va_.r:.\m..._..n\mr:ﬁrﬁC:W@Ft w op

PN QUILLULL AL 201 BRLES © LELY L] LUnuBsLuLos L

T Y16]UREY] LAMILDAELULUNLELLLIBILLLY 0L POPE WM BLLEHINEUELILL

MLUTON LAUEREINELIN LB AL ILLUNLBURR (PORE M) SO WIS BLLDIY
QGGGP:?Gw_.CmeCnEEE_:CNw_._,vS: » enzoy w OF_,_.._un_.FQcECm_..; (&)

3 = h " n < [

vRHF.m. © _.G...:.L._._..rfwwaaw

trcramwﬁz.rﬁhurc@OE.—%D?AG&"E‘M_:.r:,_._:th_:RGZ._._._:t vg...m.“ PWPE WM BLLRIT

MEEBLIELMLEIBBLAULIONMLLIERBALALLZ LM TLLUMLBUER (PwPp® W)
PO WILE BLAEUINGRLLINYELURE CUSIBBMLUBS[EUI & cpupIuoy] (©)

.HM.‘Hﬂ;D.—&WM_\ ‘.N_

Z,nwﬂwr © rGn.:,:..._._ﬁfw_.aawt_:c_bm w::.F_mVErC@Dcdrmm?:ﬁmim_:m_._c:rp.E.:._.:....Ca._._:./i._.;\ﬂ._.

BL BULDUDNGRBLIEECLUNELURION ROPE WM BULLANNGLLLIEMLUBULALL

~

nG:RMG?%@@?ﬁPrmnwz.v.S: Pur L LBLITALY E|w LEBLILI MLE WrELeLILLaRELE

BREjES © _[G.u:.rw
?rn\._%_wswarc:mww;;ﬁu?rc@.@Gﬁ@?&%?&m_,E_erwsz,ﬁsw:.__:m n@%
POPE WM
mgn.:.:;em6n:wmirQE.@wmc\mnazzmgvmw\.@mu\@prwnwz.:ﬁz:_.ag_[ac@@

| (Pr@e M) oo |
BLABKTTITRBUEIIBBLLUTES LURTBUILURL]L




WLAPUIIRRUCTCRALUIE S UNLORE (L
ungnln guniceuatnees

uitd
MBLLLBAL LHLALA UCIK
Papa WM NALALE wa wne o LluRLp

_._.._3.32@:.3.::._m_.rmpm=.rw:.d.r=.:»w_.f:\m‘:r?ﬁc:rEsvEDEvDF%ﬂE.E_.caw:. #ooen

ety
WO W A
* ’

LU 2O RYIGUN LUt OP© NERILBERYRKULE
vBeepaun (suoqipuod 1enpay) rgeaLLUBLLULALEARYILLYZENET AR BLuLALEn
ULWAY ™ GLIELY NELUIT) 261 MY BLILNERRENINELALEILULALLULLY & Cf

BRALY (V43 SN G4 Aduady UONIPI0LY RIUBLLUCIAUT SAIEIS PaRIN)
_.cw_gmm.msmes..»w:zs:ameﬁ.zqmﬁcs;wrcmqmuzrs (W3d) poulaw Jusjeainby jeraped

A

LIMNALIMERCLUSLATA] O BRALN (Wyd) POUIBW 2DUasajay |RIapay tuBeuLiteLacLugt,

T B

MR), D LLALY NELUM) PG NUI|ULARLERILAIIMELAZEILIBLLLLLGL P en

o

LRUMITLEEUMLEN)ULUSLARABRITUNCUTEUKILG RESL ()

i

Pope nulusy o CRUMIMLEBYALE ¢ WGO RUANGL DwWe  rpl
a9a L

cmsam_.Emmmﬁxarwc,mngeuﬁ:._mm_.a
snowoloLRK) BIIL{UANIKLULETLAGLYRURELWIALYLBALUNUISL ()
(Supanieas JU3r) PBMCERLEITEULLULL (W)
(WOIL ‘eoueieqoiany Sunennso
Wawag pasadel) BRALLLALLYT) MILIBREE BRMBE LINKIGE (9)
(uonenuany Aey e129 egu
uonenuany uonepey e1ag) :‘_._.Emzs._sms RAGIWLY LbILE (¥)
LULINAUILELELEL @
{(PUIBWIARID) ULWIILLLUSL BY DPEMLALLLLLUGL ©'®
[ty GLOLELgLh,
W oERREN O BRILY NELUIt) 6 :E.ﬁs%ﬁmmum:wqmaamg{g?nwsww » e
LrUULAUBRINEUL LT B ITEERE L © LeLny (uEB HBUIALY) UL LRILITLY
MLAABILLULALLANY REeLuit] PG nyirjeLnateesenpriisviunaly » o
. LuruELAUBRILULLINY D AYIMPEYRL bELE D6 LBLIn),
ALEILUM) MAURG GGPA Wi NALNDE © URLLIYREN CaDA Wi roLuaby v
&.:.mqm:mmszaﬁ LUMUBLAUBRVIEULLYT) op :E.qm_.én? MOLL W LeLIn)REmILY
Be.w\ssEES.,....:z,_. nesury PG E‘:_ﬁs_.:5mmnmzwzrmm.s..:s:.srt a e .
WIDE WM ULLUT 26
WALLE [LWABIYLULOLANNY ABLUIT) P nuirjuLnireesenjniiiuicunuty ceg
(0PPa W) aw WAL WUALKIREBLLIBRALUIESURITUIBLURSUBIUAK], © ep .
uz_m.s%. LiBLURLUeELE Papa W reLUAbY ©o UNLRI PADG/G bty
:wnw?rczm MULEHNRERBLYEEELUNELURTIGEIERLN msznm\mc:Sa?m:am_mm»ms AutwGurtLY
L z..swfc:wwcnaci.wrcn.wE:Enw:wrﬂ;gm: cuniieuaLnupLBLEaLngntEe
20N LARELURLACELMILLILENE aenaLAnen PRL WADA) WK MULWEE WO UL
WEDA/PWE Y LUNELUALRURLEEELBILVAY DWDE ‘WK ULRMANTERULIMIKLUTUBLAUL
nm._:mﬁ%%abpsnw:z,.: D1 Leulizen (3) aw F.%n:??c:rspr:r.mr.@rm
PUDG W mrpqgnmmaS:,.mze:aegcamam::wm_qmﬁaab? ALMITLL
:mmccs.mzrcaeracm»m: :wm,.qmw.mc?ms&wﬁokm.a,s:_wa.ws MEgRBIBLULALLATY
NBLUI P'A NYITBLARLEEALARNLELBLILBRULUSLURE AN AL LURELLUNLIUAY]

MILANBILULALENN] NELUM) P8l RYNTMLAGEEAZLRJINCERBLIBAALY tBgY
BLALKIINBRYLIMICLUMEEURTILIBLURLL

popa pwliuey » LRUMIFLLBEYRLE b WeE AUNNGY BWE Y
g rw:)




PR

@OAILET O© MYITL] BUILEL PE| NQBIRINGACLY (&)
@EMLE 200 ey shrbropigsoy (o)

£ _._.._.DS_.,GS _._.r_u._.u.bcwn.bm._:\@nwz.rw‘nwar_,nc_‘_._‘_.rtﬁw_.._. @) @\_—r

™45

(DF “‘UOISSHUWOD) {edIuy22ONDE {Puon

-eulag) L.h_.z.re,w_ks.sﬂ\ﬁrg.ws_ LLPLLHRLLLUTLRELLUZIBLURAN Do DH| on:. o2q

w

OFIF MLELULATLULOZILYZLBLOOLU LLMLCURLIL | PRRIMACLLLYE,
(V) ap QL GIRMULUIN[UIRLILILERLY 4 @ Do Lpappu|
cawﬂvm\u ([2A07] punog snonunuo) weeanbs pawBpm-y  smoy »E) pRILL P@

Z.Lr:.ﬁrrn\:ﬁrcvr?::.a 2UILRRINYRELL vw@:.PGSSvaF:._.G ELUWIAWInLM UM

o s o

ﬁa&.m.viv“uhue:@ SELULLELCuALItiL JORILL 29 argqa‘gpaaWrE

(v) ap BLl QIR MULBIN[LIAL ALY _",ac\._:.@nwGPmrwemrczﬂ\xnmvﬁxua?sﬁ
> [ A ¥ Wi L1 h 13

BEFZ_.:.:.ECE.EFWt LREINMBRLL WoLLRLLURLITH C.r qr_..,m.rwz.cnwrc

LAt h el
:ﬁwenc%E.:.EE;%E:& S0 LLILLURLITIL (U] LABW]PRIINSAS,
:ECL:E, © e
[11,QB08L] U] LUAL eRRINLSE

i

w_.—.w,.,.msr:évi.:.,__,_m.:.:.l._.._.:,nm.my&n\=Z.wu\mrc_.nm_..cn:uc pUWRG I GrPZ.S.:HD.@@F,:vE

- peey

MLUTBBLAU LRI G Lhnl C_G_G:.F_...aw:.v:.: (») @00 :E:?T.?FE,: BeLILLARBLR

[HeuBuieREImuseBeLUsiiLy veg!
(oPP® "1'M) PO WL
-ﬂ.‘ rad

MPFF_;,:;@\_WGQWWH._{C;wwcnﬁwﬁmﬁcnw_ﬂ

BLLLHINTE BULHELELULS SUTLLESE]L
o + Ll b
sunnicunintas
(] -4
T:m:a_.w:.ﬁ Bpts)

0DPE WK NALMOL 98 WHE T8 MLUZE[L
5 o

_.Zcz.uz.rmmcn,_.h:wc_.c:w?:.:_w_.n_.—.t;:wm_.c:whc it :._‘D.E—.: :._ﬁ.:;.:hcs.wvamu
BLALLUSLUUMRAMIALH HLUMEILUMBSLLUILILYLLL NCUMSSLUMZIBLEREIUSELIOLILURLN
16LELEBELY MLUMCLLUE] TMALARINYTE NLENUEAPINLIEULOLLUCLULL ©  af

’ neunstop
FLILCAGIY, UETIBLECTLBILUMEMOILIRCLLUULITLULS LU EUMELLUMBREULLL
QIOTLILYT OO [LULUINCUMSCORILUSEUTLILUL, @ )
MLLUMSERRIBIILY tag @2 2@ HOLID & Yncew
(woPE) "B'u) ©o gne m..FE..:RaW&Q?%nrcqnhhcuattrc .m__.ccz._a:r © cw..
L1, QBEBE] LCUMSERRINLYSCLUBHULUMLUSSLUQDLE
18LAEMNRAPBLIIEY SLUMS SURIOY oppayee @ gennEcunthutpebiusen peRa K
YLAH HIING RULIEQHLUTBLAU SZMLERI RIRBALLEZLREAN PO LEBLIGLfLLUTLBRLILRLY
rapLAYILAR] R BUIRENTUE oY ERSsIRgIB) [ LS GELUnGY cupLstougLiu By o

FunLrulinYRsLou] NCURSEeEINEasNCELBULELE[LILEL SCUINELULILLY

neunernInsssLyl vom..
(epza W) 28 ynne
BLLEHTITRBBLIIEE SLUMTL SURTBUMLUR LT

0PPE NULILE §© Sc;_.:rmmm:.rm b P2 AUINEE PEe [
naE) _.\_“_.:




WIBUILLUNYINEINNLLIELEUSGIARARULLIALS NEUNAMLAGNLAGLUNUINLEN JLLUCUNGURLNRK]
a“ - " h
YUNLLUGLRLUBINIYE|LIELBELIAUIBKITIELUBUILL BN BB LULUALNAYALEIDLLItLRIT e

et b

HLEPL TN REMANHANRIELLE) NERBAKLLUTL AN BYaeY LmLMNELLUNUINYLYULLUERE

Zrvcwwwrcoc\:.mcnw?ZrcMK.:sz._.amg:ss._.rm—p‘@nwc_.x O® ERILWLLUNIILYSLY B en

CEMNEMNLLLUBLIA BUM LURUBIKRLIN JUrUANTEUNeL UML) QUaIPRIS-uMOQ)
SLURLAZLUULENRAINNLLUNEEALLUILBBBLLUR L) BUILIALUEASEN (Juaipei-dn) sgeLeen

NMMEMLABIMIIALENAGUEN BY UWUIZL[ECREABLYNCURLNLE NLILLIULILAN)ALY
M BILILRENAYU AL LEMELUNEULRILLUBUINECAILUL LUNILB B INBL L ke R bueey

o b+

tepuepeetuzsuliunuplogisniers)sloeyneuzepf 2ope Wi nLres LRI

W

ngwLhaenngnineuinpsLurineurteuzsulfunLssLUnMLBSLU B 2 REw OF B

gL gnineq L 4 P »

PIIA W ALLELILIEARALUNY LA RensninepnnsLutbinesee cuatulfurtLisnss Lnren
o ”" .

MPMLUTOUNEIELLULLUCHNLMALELABRB]I]EN  MB)LAZENMEMLETUUNGREL LIS LUK B8]

e o

rUILERSELUUNGUASAILLGUR] renpnLeunLse Ul nus e naLULILURY

Reos

(S1ELUALUTLEUEBEENELUPRAEBUUDMLLUNEROLLUALE TLUUNLINBLAEMITELURLELBILIUNL R
MLEUMLBUBRLIDEIIEY oI 9PPG W'IL ALECL)IULILANBLURBY) LAY RELIN LY

A

UNLURLs UL UGURLBNYISILNAEHNGALUTI UL LULLUCHNLIALLLUBEREN NYUILAAEY

~i o

MEMLUTOUNEIOLLUELUNMILLRUNIMNELULLBUAI ALY AYY|LAAENNYILACLUALILLURTILER,

=20

eney u_wm.,E_r.,vaﬁmsom_Ecsrmsm:Sc?mmmsnwm.csrms_o:Soﬁnwcmtmm.&szmswsaé
GHBUIBENBLENLENALLUBUNCUARLA TEBILARERIEN)NEMINELUBYIAIRUGLERENTGRLL I 23uN

i

aune MLURReYALLUNELYIIGUELELE RLELULILAMALUBINEIERLA BYINGN [IILLLLALMUC

-

.ﬁ.wrcm.:“d_mws_.ﬂwwcPczzg._._.svm_...-ﬁrvvwwrm\?ws WPPG WM ?rvvw.._.aCM?ZHDrC?E.@Hr?»G.:

=i

ngnnepinpewrtbnesretuatuliupuapfinnuenieessusyneusenfiueey » o

:.E2rgompsﬁarcnw:aaws:sE:Rc.srmsm:rz&:wcm:mmm
RiHILLENY) LA INENLARLBUILLUTT GBRELILAINGMLUTE UNe oL AUELY an 4
i ’ ULUZLARLA

G UMW OL L AN BLUTUgL rH.HnE.zm_...Eae:mmoﬁswrcfccncms

NBRMEINELUKLELE
NLERLIMCUKNBELREL BRMLUNURLLLULTIGELUBtER UONRISPRY JUBWUOHAUT JRIEM ZeN
(UONRIDOSSY SHIOM 19]BM UeDBWIY) Emammmsqu:_.:nm:wrc=c5m (VHdY - uoijenossy
BieaH dnand ueduswy) :‘cwam:pg»w?vmp:rS_.w:cgmqm_ JDIBMIISBAM PUR JDJep

JO uUonBUIMRKY BL)) JOf SPOYlaW piepuels mS._.z:Gs._.r?FEsr:mmprwswrc. (a1

S T

nPIE Eur:w.r__u;. 06 rbca?roocFrw b PUG Anes wwe n
QoK

NERNANLLUKLBUBNALEML]IEEUANEELEEK (A2UaSYy UOHIDI0N 1RIUBLILIOIAUT SDIRIS PaYuN)

e

rcm:._omms_mms..nw?v._;nmm.uo:vm?ckwﬁrcfomamp (9D8-MS) SPOYIDW 1edWDYDNEIISAY
'a1seAn PIOS SUNBMEAT JO SPOYIBW 1531 mSff:@...r:ar:ommrwswrc (©)

<y

new wrcJﬁ..rmo‘c.._.:rvvwwagw«:.:.._.:rC:.GE._.rmﬂnc:a.w:.»rﬂ—c@:oruwhwEwrcmm 2 el

)

MULURSAALA P WULHHELUTLIMALYAMMWIILSNIK] PRG54 LB uLIennyBaLY
:w\@._.ru)ums:wi.zom,:?Ene:oavows»wcmcu.E._ OO eILUNEUILAALINENNEMINALLULIOU

LLubBALOELINYULAAENABINBAINNLLY LLNYBLITONIEKLUTBUNGRALLUELUBIILLALITLY
FuLepuueun) NIPBILAZENARIReRATELULTOUILLULBI L YBILIEENRERINCRINLELULL

,c.cES»EE@E%»E._:@:._.:o,@:?rc:e:EwEESm:E:r%Frxsmwrc o e
MBLUALABLA ® KUCTLEYLUTLINAILURINDM)

wm%:rz,.é“.s.msow:wwcs%sw:Sc.crmowsnmwcsrmsw:rz&mwcmtzmqmwuo DIPG UM

:rvmmwaSm?;.aE:mﬁ@»m::mﬁ:m@::wrcnr:rs?ws»wcmc%p D ogpaLn P el

MLERE1ELUL UNEURL MUY LITENMGMLUTOUNGEBLAUELUBNALEBLALIBREL 2 ef
: MeRMMITLLUM),
4 g
LIBELEMALIALSITLEUTUAAIGHY  MLERLITOLILM ALUTICILINAS LR SLUTINMIGE P BANNAILLY

R A A o~ A

[EAOLUUBRRUNLEM JAULMESIECUMLIZURILOUNILIZBEATTE SUMLIZUBILED L UGG HIHULELITLY

%:.ms»c._._m.mo.@:.c5m._:m::.,..c_zromrm&\.sfm@qu_..cwF:E:Soﬁwrcom:ocn,w:mh
SLUUANLERSISLUBUNRUALBLRINGNILERBENLLY

NUIELMA BEELUEERNMRE N RN :morm,emcvomv\,_"..zrzﬁwrcE:mcaw_amsg.nm..._:cq:p...mzm

F- A o oA
a

NMLUZARKLALINANLALAROANBEL AN ALUTEILELLBUCKERILENZENLRERIEA) AUEAL BN

e = '

IMLURSAUMELNBULITNLERSSLUBYNGUREALLIIREN) LWL ILOEIELUBIRRUALAIEINLIMAN

e e i ~

MLAUNNRGL LN BLUREMINLI S IABLUEERELUALIUBALIUNLEBS UL LURLBSBAL ML ItEU Y
JWLUASNALA W guLnayLurusnpLaungelieaen pauvugenaenLaecynysbventsnim

:.rZ,W.PECm.—..._.._,._.mrCrac.m..?m..mWS%EmEFrmvopc.wmmv:P: PIIG WM LR IBLISNR BLUNLBEILILEEN

s

ngnjnepnpeLurtsncusesussuliunLupiinrLsnieeaisLucyncuseniing 2 e

[WLUSEABLA @ WULANULUTILUNYEILAAUINGNII NS MNNELUKLIBUNILALULLULIAK) ISLUSEAALL
© .s.co:acfc:r.s:@m__.rwum._._:m:?m@,:?wrcméc:s.mcrhzs‘,,_.u.s...zm\?:_‘m?m

NBLURLAALL © WULIULUNY,

BABIZLALLITLY & m@:#m?.«fﬁvam.;?cr.ccrmaozrmwmm.ﬁ_ﬁnm::@:H:mm,:_ﬁrc
wea,:r.ncvm.:_,vmwhu_.srcnppa:;\, © co:xcE:E_FZwuccwzj.arc:mmu::wrm woep
PLIATBUILISLEBALULE OO LY (W)

BRWLY vd3 ‘SN ftLe (O dnoso) g rsuzen (g dnoso) n n”mcmws BRALY DYV rLL
(az dnoi) na _.nccua._._ (vz dnom) e n.v.c:%wﬁ:mtwrm:..ws% n.oﬁ Ly (@)

2P0 naLugubs oa LAUMALBBYRLY b PMO ALIMNGE Wwe (i
P o




[C1) ocoo'ty w-DY 0w (Quexap-u) :Ecmd.:m‘ 2

(BuaIPRING-C'1-0I0IBXIH)
»o o W=D -89 NEUILBLA-W'O-61REBULALG) was
wo'o o' [CESTRRIET) (3UDZUICOIONIBXDH) NEMNIL|BRUABURY G
©o'o (g) WL HG0W (@pixoda soypeidat) BHUBKE LeeyLunE: ©p
©wo o o ©oomos (to1y>eidan) GLULLBNER) o
o 000 15-109-C, e (2uziony.)) :..wmmm? =G
2 000' O-1B-GOG) (susyURION}g) NUNLIRIEM 2
o'ty own 2-90-000 {auazUaAY3) NERAILUEY A
o' ooy .00)-G)jw {uppu3) nguvhes aq
> e #3-38G-DO© (Uensopug) npneseInes s
29 000'® O-D83. L1000 (@ejeyd 1no-u0) UBILUBYUBRERLENY| polsd
© o ) 6-0G|-C,00, (3uanNo30MU0-9'7) :.mmw.,sw.awjaﬁn.s wa
o0 yo G- DO (dusmojonig-p'z) :mw_«_.wwswzweﬁ.v.s ag
o7p oG e P00 (louaydonuig-v'z) venpemnie)-e'a | og
P ooo'e M-MCDO0 (YouaydAyiauig-p'z) BRIMBIIIY D' oq
ow 000" e (@1ereyiyd yeig) uLULKeue) | 2p
woo o e WaN- O (UPIIQ) nets =9
w'o we C-P-GLOD (duadosdosoiya-¢'1) NULMILIBRUY) WS 30
s meD 10-D6-GDO (suedosdoIoig-¢1) i eeywe | ap
o o oyt (auedoidoiopigz') nMRMLlesu-a'e | 2P
arps o) GEI-OGO (ouaydoioudig-p'z) LeMLIGRYY)-D'G) o]

(du3iAyIB0IoDIg-Z' -suen)
op otq 200000 nEsUeILICLLE-&'B-nLLK wn

(BUBAYI2010W2IF-7'1-510)
o' ope a-mD-epo egueit)eeuy)-a'o-py ap
©'0 are P00 (ausihuyieoioyg-1'T) :mm:w.ﬁmmcﬁ..@é ©op
Jo LYY G- 00w (BUBIB0IOIIQ-Z'L) NS BBLY-a'e op
»o 000w WL (5URYID0IOIDIQ-T'T) NUIGL|BRYY|-©'® o
o o'» ©-00- 9 (auprURQOIoKPIT-E'E) TRNALIGLLE W W oD

e/ unt) (‘uu/urt)
nugju "y ('ONSYD) cLpon WL
BRIEY ¥ T
:m@_::wr&eas ANMIZALY)

®'0 aoote ©B-g»-qow (8UZUSAOIOIYIC-D'T) IHLTLIL R D" [
2= coofe O 3-039 (auazuaqoIORPIa-¢'1} zwzawwmmcﬁ..&.@ oM
o ooo ©.0-9y (3UdZURGOIORPIA-Z' 1) NLNNILIGLUY-q'® P2y
(@ejeyiyd
g 000's G)-Ps-B 1ANG-U-Q) SEG..E.&BEG@RWQEH ol
suanIue(y'e)zusgIg
©o'o [=Ta Y W.Op-uH :Wrw:.:m:«?g_mcm_:z._s._. wn
©'o om© W1-16)-0 (1L0Q) By G»
©0 ©00‘o W-P-GYy (3Q0) gyl ©»
oro o' D-DD-G (00Q) Buy | oo
) ooo'me 13-9p3-0 @v'z)eP'a) ow
op polt.) D.GO-pY (Eped) Lo, Pl
o't ooym 0006 (3uasAnd) LYy, faw
o'q o3e, 2-0G-0DPoY {(IA) wniouyD ) (1A) oMLy aw
oxn ooo't ©W-DOOGE (1) wnoay Dy (i) RarLL) e
oq opa W-(3D-0N LS (WIWOILD) MREILYY P
) oa® PENEERTS (10usydoIOYYD-Z) BENMLIBEY-G) | ww
o'm 000t W-CG-0 (wiojoIoND) nm.m:.hwmmc auw
(SUELPAUIOWOIGIPCIOND)
a'o o -2 - DG nuwtnLnysis ey ow
23 00D 13-00-501 (BUIZUIGOIOND} ngnnisieRy Ow
o paw HID-,00 (aunueoIOND ~ d) NPEREIBBULELM 00
Doo oL BO-D-pID (auepIoiyD) nwizeey 86
(dPUoIYdLId)
i) wop D-wG-oy uocped) @E.mﬁcnwsg:m:m.rc Faty
op ow O-DO-TH (2PHINSIP UOqUED) BMERVINENLLY aq
o'n o £ (10zequed) uLnLLY 5
o' os 2-WD.00D (wirwpe ) ALY 2]
Ewrjeyyd
== L) (3-090-D8 Wzuag 1Aang) uenguepRneden 5]
o5y [ 180 W-Cu- @43 (oueing) BenLuc) Gi6]
(/s uiy (‘uu/uny
:@.c._.r‘.ma ne ("ON YD) LLiep AL
e ; ;
2@@5??:?&5 Za.o;n:.PE




103264 UOHIoSqQY jeuNSIIU-OSLY esi 7sgy
Jo1vey 2do)S sa3ue) pasnipy-Aeuwsag egw Vg
2s0Q 23uABRY PASOPY-ANRWsRQ egk Vafl WRLm

PURLILY AEQIARAUY

HOLE

A spn e
R LI

e
RN

ﬂ

Q0 - G BY BUIENEUCLBLALIALUIGY
LS LLeLUREINENeILE RN AT AYALEARILIPCYIEIENUNOBNIULEIILLAL] U]
LI CRRMSLUM UGN LEON AU LG WIEN LA BLINEBUILERALSUILELURHAYNG [N ALLUNCLELE VLG

it
w_‘__:?_.sr::rsozqramns::.swcrp__.m__.chn_.wSrw_.:szza_:::_.Es“.z.sm:&EeE_.an:::.::sEE:._.
b i Laca = Clahad Sl ety e b
s
BANTRA

_n‘MCE.an_._.:d.:A—.S:ﬁ:PW m..c :m—.wﬁ——uhrr_weazumr.zs «

AEIAVW
e PEOR SRR G A
gy RINTRL
R WAL
negMOAUIY viistiuaseng vt vumRnaLe
5 . A Ind
e SHLORN LY i 0 1r ! Qunage
o o e [
H 3 3 ¥

agaRIITRaLIe

AR

aru

RGO AT At RSO

MLEREMICILAMALUNYREAIN AL LUKTAUNLLRLYGE ©'Q
@ puennLLY

o oco‘e -0a-0DDB (Quiz) mn:-,._.wmms o Gaw
o oog 123-0G}-OWWY ((m01) aulAx) {Urmen) ngey | pae
EY) con W-GR-GO® (duaylx-d) :m.ms..ﬁ:‘, a0
»q oon Cop50-3 (uR)Ax-0) nup-Ljee | wa®
o oLg W-2W-HO® (QUNAX-W) ngl-Lein g aqe
(aUayi0I01d) NUGLIGLY
wo'o w'm D900 8K (IPUOIYD ulp) BjBuLeL) | wa©
woo ocoo‘e D-DO-HOW (31819082 YAuip) vwigreenty | oaw
e coo'® G-G)G-ODDW (LUNIPRUBA) IBWINILL | pwb
(sudzUBgYAL 1B
Qo pwo 949G, -50© -§'¢'1) NEHRAIBUITNLE) Do | mow
(ouaydoiownduy
o) oo G-G0-09 -9'p'7) BEnMLIERULL-AD'Q | pww
(louaydoioyom
o, ocoo'e D900 -G'b'Z) venus eBULLR' D' | Qe
s [ G000 (UR1AYIR0IONDILL) REUEIS|BLYLLY | Man
=0 o P-00-338 (2URYIG0IONNI-Z']'T) gL REUEW)-Glo%e |
("e/ urt) (Ut uig)
nyuLL ny ('ON'S¥2) sLiep unuLY
Lo ; U
:m@:?rcwaas RRMZHL




alb M uansIsasdaaisiuiayansty mafuShu mselinsluuontsny

vaal1a3u
o HET T . N
Haws _— ysuiom Y Jinm Utuw/
. nsRntay . - o
wnwvniipudiaiea o7 Ny mslynall Aundadal Jamsianag
HERRLT] o *
(CAS No. ) N sy | (nn/asavan | nnsaoua) arnuiiou

(hn./a/avan)

Y o o 5 o
a.m tnumnitudlaulfuwasiléinu
voalsanu

Yoya o i

WnammsUeu
dun Joans wwvsiiou N .
datea o iledu
(CAS No. ) n./nn.) unsa)

wnowg
' .t sy s A R . v s o o I
@) ='_:::._.:::,:ummau:.FSS\—.::._wSc‘M:s.S._c.—.::m—.:5M.Z.ES«ua:euaacbgcﬂ:cmsedﬂﬁ: LADAE)

wndo nniisznandtlumsalidmindulusa i

netiiindumsgdaaunm aunis wa

o) winiimsiiiviaiadulanduiaivinyimeliioaisausadureadumeluvinnismy S
nalviinsunsgdaguniv aunsiy wazdwandou warusinsmiu WissyswanBondpannfondt fhmome

"o

asfoudatoya.
( )
FIH e

Py

avifadidatiay
{
[y TNy




manuIni &
e watmsmuansduiouludutanildfusannaimiasmuleulufuasinlgiu

vailsamnidda nzfigulsanuani
" ;
arrnumaulauivd, ....fou pp— WA .
drpnuiud.....ifau.... e e FTUARAUBUARPIBINY .
- wwinvasuremdutiouluduenildify D wesmzasmisvulalufunasulity
) - - T ava |
ssfumsdudonludu | svdunisuudaulanilidu |
- x NAINTIH
Yo uuilou/ R .
- nmngqusinu NATNE 3, - FLusian
wmsdiudioon . AfUtURIUAIIUMS . s sedu wncust swhu st
asyuilou Andums |, . ¥
(CASNo.) fnsavw | msvudow | Hamavu | msvuidiow
(en/nn.) {un/nn.) (un/a.) {un/a)

W e) vwsnmuasntuieulufiunes i Fiusazy mani sanmsvuilauluduranildauldssyrandunamnnsmsdmiudusasi iRy ey
o) TwandzaturoulumsAtdumsaziimsdndunsamsedpdndronasunindiuld wiaswuunsnusamPinssiindawfifinns

&lo Twnuaadwlummmssmimugumiulavhducasilifuannasnmsaanmsvuidoulupuasiildau
vadlsnwviva aFoulsamiavi..

ATUNUIUA......4BBU A #iuRavou/smiheny ...
Z wmsmsawasmsdulavluiueniléiy. T nmsmsaamsudliovludunasiildiu
- 3 - - - 59 e
n WIRINS szaumsdulouluiu szdumstuToulinhlsdu
p flanTsy . NP
'uamwulﬁau/ dd v w QUYIBINN wasduiiums AR NLUUNT
o fdgrtoeduy = — ssygvan |, . = - " n
wvnntisuiaves e wmsmshdnue wagiluee |, Anfiuny TEAU nmad R st
Arvduiiau dadiunis P - . x
(CAS No. ) (umm) nsny | miduleu | fesranu | msdudau
(un./nn.) {un./nn) {un./a.) un/a.)
asFaguistoya
§ J
{ )
Atwads..
ANVILE, - @) sadndunIamnaImIapmsiulaluiunasiidiusasnrinisaamsduSeuluduasdldfy

ThrsynamiBunonmsmsiiuiviuwashldulitaag
0} Twandyanamidwiumsannsadadinduanasnenininld wiamuunssmansinneiinisiiines




fLuueurLURLE wag nuty, (Aindsapy) URLN  (r9)
fEuRUeBRLUBLE OB Mm© Nyt (3s9uebuepy) paLus (o)
fizunigesituger 0o nyyn (peaT) wak ()
fuRyesEUReT oo mw nyy (Jaddon) STNET ™)

fEUL UGN UG AeG

ity (wniwosyd udjeAexaly) w.:c._rnra.cmém_w itRIMILYY (W)
_ﬂmccwcmtn\mcmmm G\Cfa :.m\:.ﬁ AEJ_EEmUV Ra.ﬁn:uc: {q)
flueyesrEuBee 29 nyit (Ouasiy) fusle (o)

.Saﬁ, (s123ep >>mm_‘_v c.ﬂ.ﬂs.nsmw w»

pmesy t aw eprunguLunbnLELuLitenuLy
:m.m.cmwcmtﬁwc:wr: » ﬂE._E' (QQDL - 9'2°5'2) wupu - S'pe's (o)

RMCGEOEFMCmaE. poiied nyiey, (921 - 9Dd) aq® - npu (W)

L1

reuelgasiEUReE @9 iy (apiuedo) BRILARY (@)

fLuger @0 nuin @Euaikd (e) ozUBP) NEWY (@) BN (o)
uny) L neactungele oo

itLysei oo :E.:.__ :O:w:n_ogozuﬁ:w& Lanjis eeusunmy (A1)

fleunelt pea ury (ppoyg Jenbeiey) BLIGLUY) WeLULLLL  (©W)

_n\mccu‘mm@:\pﬁcmzm 3 ZEE. mmCmbEd nwing (ow)

fTRULRIt o nuimy (apixody soppeidayy) UYBUGKE LRLYLLAR ()
fleueluesiteugele © nuwy poppeidayy) LeeuLune (o)
feuBueureuBLER ooty nuiey (3iesoydAio) BEA U ()
reuelueEtsugLl wo nyiy  (uuPE) nguey (@)
FEURRLItEULLEE B Uit (100) W (D)

iueyelrtuger: e nyit (- b'7) W-2'q ()
fteueyestuey og nyuty (sojukdiow) pepenieLy

(1
fhuelyepiEULl a© Ny (suepionD) nuiseey (
(

a
©

=

~

IGUeRBIIUBEL PE0'A Ny (Buizeny) pLtuae
TP, (53pnsad) LuprenpplupustunyteniLe we

B

o

fteue|ye

gLy

LU

reueey

ptsnic] :Cr:._.n wie
99 L

LAURIILEYLLE POPP AUMNGL Dwe gy

feuelUepItEUBLIE Dy Ny (SDUIAX 1e30)) WItHeungen) (a9)

fleuegepreugert oo U (dpUoyD 1AutA) Gﬁmm._ccmﬁ (>w®)
rLuvyeH

REUREIE DO NIy (uewsciopmuL - Z'1'E) AUIRLIERULY] - ' (Do)
eueyey

nLuBur poe’s e, (BueLaoion iy - r'rn :c.,mw_,mmcws._..s.ﬁG (ww©)
rLuLURL

oL »w nyirey [CIEIANELTGITATITH nggueILt|eeLLY) (a9)

nguBlUeBtLUBet owe® MYy (3uamoy) :.mmﬁ (0w
nLuBuey

rsuger oo nyy Ecwiéuo_o_;um:u‘_.v npgueis)eeuLyin (o)

fueyeerteURRl PR WL (UIAIS) ngu  (v)

REUR|YeUIEUBRIT PaG'w nyy, (auazuaniAuyg) NRRMEgUes ()

ReuBURUItEUBLIE Gusw Ut (BuRLsLWooN D) nuitslceul) ()
nguelgewitUgLl oame iy

(SuakyrRoioIg - 2'1 - suen) NEQUEI|CLUY] - 'O - prLel (o)
feuelgesLuBe Ao Aty

(BUsYEoIoNIg - Z'T - SP) ngguerseesyy - @' - pp (M)

LU yey
UL LG8 I (RUAIKRBOIoNIY - 17T) MESUEILICEY] - ©'e ()

reuLyey
nLugere » Yy, (auewisosodlg - Z'1) RUIBLIERYYY - a'® (1)

reuR ey

feugen & i (Spuojydenay uoged) pLiLeURLBLINENLLY ()
reueepteuBL @ Nyl (auszuag) npany (o)

Uny (spunodwod Swedin syejop) BLMBUIRLNLUNGELE  &'»
NeUBlUBBILULLI DA NI (WNIUBIBS) BRIEL (W)
REUBIUGUNEULEIE P'GwD nyim (19XIN) ey (=)
RLULIUBMIEUREIT Q& MR (AINDIBW) UBLN ()
rrueesRsugLr ovpte Ny (dsaueduen) prLutin (<)
REURIUBLItLUBLL QOB MY (PRaT) tyusk (D)
feuRRLtEUBEIL oaM'e iy (1addod) romeu (o)

DEIG LAY B LAUATLRRYILS

©a L

EOPD RMINGE Pwe




:mvz_%mam::r:E:Em;.mt.:mm
BLI (SWUH - D9bH) Ailawosidads
ssely uopMosay yli - AydesSorewony) se uonnjosay Yl ot
egit (a3 - 29) 40123130 Arianpuo) MAona3 - Aydefoewciy) seo gt
(03 - 29) uondalag amnyde uoiday3 - AqdesSojewony) ses gt

BLW (SW - D9) Aljawo)dads sse - Aydessojewony) sen 18

9-€0-68/21 “ON SYD
(puepiojyD) niLeEY ‘R

:mn:u_smsnuczocn..:u:m:.cmm

g Ajawojoydonpads uondsosqy djwoly adeuny ayyders g
egh Anawoyoydondads uojidiosqy Do)y aweyd 8L

gt A1lawodAdS ssew - ewseld paldnio) Aaanoanpuj gt

eg Ajawo)nads uotssiw3 1eondo - ewseld pajdnod Aamonpuy o¢

g4 ANBWoNDadS LOISSIW3 DJLIo)Y - ewseld PadNo) AjARaNpUY; gt

1-Z6-6EUL YON SVD
. (PEa) CysL P

:mw:mdzmszzrzncancuzmnrcmw
BLK (SWUH - D9YH) Answosndads
SSeW UoiINYosaY YaiY - AydesSojewony) se9 uoinjosay i st
28 {SW - 39) Ajawondads ssey - ydesSojewon) seo gL
254L(0D13 - 39) Jo23a0 AWpnpuoD X0djona) - AydeiSojewionp seg st
. 21 (013 - D9) voyjag wnde) U3 - AuderSolewoiyd seo st
CL {0V - D9) JO1IINQ UOISSIL DRUOYY - AydesBojewony sen at

6-bZZL6T “ONSYD
(suzeNy) npLeuse ©

:mp:wsz,cézzezoc:Euzmmrcmm

egu Anawoioydoiads vondiosqy sjwoly adeumy ayydeso ot
gy Anawojoydondads uondiosqy duualy auey st

g4t Ajawondads ssew - ewsed pajdnod zwé.u:_uc_ [

240} Ajawosyrads voissiwgy 12ando - ewseld paIdNod AaAnanpu) S
oLl Anawonads uossiwg W0y - ewseld Paydno) Alananpu; gt

8-05-0bbL YON SV
addod) Meneay @

(sop1psad) LupsenaniupysLUnUtepaLE

NERMUIAERITNCURLUMAELUZL

oLy uondnpay apupAyolog ‘uondsosqy ol oL

&L 2pupAY snoasen ‘wondiosqy Jwuoly oL

ety anbiuyda) edeuINy ‘vondiosqy JWONY 9L

eru Ayawoloydondads uondiosqy Jtwoly adeuny ajydesy 1%
oL Answonoads ssew - ewseld paydno) Alaaponpu 14

ez Anpwondads uoissiwz 1eandQ - ewselg padno Aaayanpy ot

2-6b-284L YON SV
(WNUBYAS) FAMILG

7 rere

_5E,wsnmu::c:..cﬁ:u:m-.r:mm

gy Kjawondads ssew uormQ acojos; paleads JeiNdBI0N pue TRlUsWRYT oL’
esu Aydesdolewony) uoj gt

egH JUPWNOY0D 8L

6-62-00581 YON SVD
(WNJWIOIY) JUBIRACXBH)

unatLaumunanamey) w

:e:,Ezcc_sw:&_a:s:m?cmw

ewu Anawoloydoiynads uondiosqy slwoly adewny ajyders .1
egit Answoyoydoadads uondiosqy Jwoyy dweyd 4t

e Anpwlondads ssew - ewseld paydnod AleAydnpu; a

eLM A13BW0NRI3TS Uoissiwy 1eando - Bwseyd paidnod Ajagonpuy o

g Aponoads LOIssiW3 JiwoYy - ewseld Paydno) AaAN3npu; ot

0-20-0bbL ¥ON SV
(122N) euun 2

:ap:Eamczawnncnwcwzmmrcmm

ex anbjuyda | adeusny “Knawondads uoidiosqy Jwoly gL

BL4 voieNdsy 1990 ‘A1jawion23ds uondiosqy Jwoly gt

8gu Ansuiojoydosradg uondiosqy djwoly deuiny ayydess gt
gy Ajawajoudosradg uondiosqy Jwoly awely gt

egu Aewondads ssew - ewseld nu?:ou Aanonpuy sg

egu Anjawornads uojssjws 1eopdQ - ewseld paydnod >_u>=ueu£ 14
ez A)3awos)2ads uoissiwW3 JIWOLY - ewseyd pa1dnod APaidnpuy; gt

6-€Eb-0bbL VON SVD
(WRWPED) RAMIBLN '

:.mpzw:zza==w=E=Emzmwrcmm

G54 (SYVAD) Ajawondads uondiosgy Jjwoy sodep - plod o

821 (S3VAD) Eu:._o:u.eam 82U225210N1Y J1Woly sodeA - PIOD 8L

exu Anjawotoydondads uopdiosqy  dpruOlY - Uolsodwod3Q Jewsayy. aL

es Anpwonydads ssew - ewseld pa1dnod Aandnpu gt

9-L6-6EbL “ON SYD

:m::w..imcaarzrc:wcu:w_.rcmm

exi voanpay apupAyosog ‘wondiosay Jnuoly at

e 2pUPAH snoased ‘woidiosqy Jruoly AL

eLu Anjawojoydondads uondiosqy Jnwoly adewny ajydesg g
agn A1awosdads sse - Bwseld paidnod Aaponpy; st

ety Anawornpads voissiwg 12oRdQ - ewseyd pa1dno) Aaapanpu; st
esu-Ajawouads uoissIW WO - ewseld pa1dnod Aleaudnpu) gt

2-BE-0bbL 'ON SYO
(AUDsY) fnsLy ©

unnane)

uaLsBiLaLug,
z a2

LELIELILIL
7 i

8t4 AnaLi00ds LojSSIUE JJwoly - ewiseld paldno) Ajsarnpul gt (Amdiap) uesn 2
n UNLURLUUNBLLULE,
Hile WAELLUZe

eg Aawojoydondads uondiosqy Jwoly adeuin. ajydesy 2
g Aipwojoydondads uodiosqy o)y duie)y 1%

e Anawionads ssey - ewsed pajdnod Ajsaanpuj at

egu Ayawonsads vosssiwg yeando - ewseyy paydno) Alsanonpug [

asu £33wosdads UoIsSW3 JWoly - ewseld pajdnod AlPagaNpu; gL

§96-6£0L FON SWD
(2sauebuely) pnLutin 'q

HALsUILLLUSE
7 L2

i

LELILLELIL
Fow

rusmLutobinaLeuneLusy
) ’ g

numtirsbnufeuLimunuly eg
. BLAPUNITERULIDEE LIRS LURIBUBLUSST

_‘wr._.\.:n.z.zcrﬁ




aLit (SW/D9
- 31) Anawondads ssep/Aydessolewosn) seo - UOHIRING Jewsat), ot
esh (S - 29) Anawondads ssew - Aydessojewony) sen 2t
254 {0l - D9) J010933Q UoneZUO} 3we) - AYdesiojewsony) ses gt

g-Z€-05 TON SvD
{auakdiejozuag)

nEMg (@) Ry o

rnmar..s:m?c

:afﬁsmc::e:ﬁcﬁ:m:m:.cmm
BgH (SWIH - DOMH) Ajawosdads
sseyy uonnjosay 1 - Aydesiojewoily) ses vopniosay YsiH ot

9-T0-9bLL “ON S¥2

{(uxaip-d- oZU3qIPOIOIYIRIBY

-8'L'€'7./0001-8'2e'2)
yiny, o'pin's

Feivrise

:mp:w:rzc:z.c:E:Ew:mw_.cmm
CLW (SW/SW - I9)
Anawondads sseyyAipwonads ssew - AydesSojewonyd seg n.«
g (SW - O0) Ajpwondads ssep - Aydessojewsony) seq g,
eLu (SW/O9 - 31)
Anawonzads ssewyAydesioewosy) seo - uondelyxy 1ewsay) g
oLt (i - 9)
Anawouydads paseju) wiojstied] 1oN04 - Aydessoyewosy seo at
CEM (0313 - D) 10122320 AWAINHUD) JuA0I3)] - AyderSojewos) sen ot
eL#1 (023 - D9) uojyrvjag asmde) uondayg - Aydedojewony) ses o

8-82-S9bLS YON S¥D
(921-8D4) Baye i w

ot

nepRertineunLUAnBELUgL

BEW LOIRNPaY apUPAYaiog 'uondsosqy JWOLY gt

eLu apupAY snosses ‘vondiosqy AWoYY ww

ugy anbiuyaag aseuny ‘vopdiosqy Aoy st

LK (S3v'— dDi) APwiond3dS oIz ol - ewseld PRI ARmnpul 8t
cms, U053 JRNUBW LJIM DV)DLINOI0) 8t

Z-Eb-12 TOW SV
(apekn) unLneg ‘Q

:5:«:;&5.:c:E:Em:.mF:mm
G4 (Q1d ~ DIdH)
uonI3jEQ uvogeziuo) aweyy - AydeSorewosy) pinbn ?dueWIONay Yaiy L1
24 (AN-DTGHY uend13g AN - AydesSojewosyd pinbr) sduewsopag Yy 8
BEU (H11 4+ D9}
Anawonads paseljuf wiojsues| sapno. - Aydeifojewosy?) seq 8

L-0Z-0EET “ON S¥D
(sauhx) ngn) oL

V-10-5L YON SV
(3puoD 1uiA)
wejeauent) e

§-00-64 *ON SVD
(2UBYIDOIOWILI-'T'T)
L ceyEE)-olo’e D

9-6%-1. ¥ON SVD
(auEa0IORILL - L'T)

NUIgE|CIRYLY)-0'O'E Wi

9-10-6L TON SV
(auadylooronit)
NPEURILIRULLE) ‘A

Fiw

€-88-80T “ON S¥D

! -
(3uanjo]) ngeu) ov

p-8T-LZT ¥ON SVD
(au)Ayya0L01yILND L)

:mm:m..wwwmcnmag ‘oL

§-ZV-00L ¥ON SV
(8UDIAIS) gz

1001 YON SV
( auazuaqiiyiz)
npnaliguer

2-60-SL “ON S¥D
(audyyeWoIoNIq)
NUIRIELYY) @

G-09-951 "ON S¥D
{(aualAYIRoIoIIg-Z 'T-sURY)

NYIULLICBUY)-CIO-BRLLU &

¢-65"94T YON SO
(8UBKYIB0L01YIG-E T-517)

MPEUEIL|BLLL)-§O- BE D

e

BRLENILELUSE

23

LEWMELELI

HALLUILILUSL
H ot

SQUILLELIA




Qe

EREBNLUBLIL 2OT0 LLUNUIL]LYIY LugawrLugLly ooe Leunyr ‘00w tenfuiny
Zsl.c::.cns::; 2T LBRGBILEUBENL POO'0 LLUAUIN LWL SBEaBLUBLY 006

Re "

Leunying ‘ooe E_E.,zHZa:E;chEM:; (PD) s (2
E

SUQLILUREIL 0O LLUNYIT LW (UZ) gauty (o)
£BRELILULET ©'© LLURUILL LWL (WAD HLUbRN (we)
LUBOBILLULLIL ©0 LLURUITLLIE UN) oyiut (S©)
LBUBBIELULALL ©'0 LLURUNTILUM (ND) runtel (oo)
LLERUILULLIL 2O0°0 LLUNUIM| LWL (S10uay ) veny, (o®)

P

TLEURDM 270 LLURLUII] LWL FOTLIY LY MEPLALRL (HN) prarcgreen (2)

MLuger o2 LLURUIMILUIL TLOILW] I BUHIRY, (o BIBIN] (=)
LBRLLIL 000 @8 MEYWTLE! 000" LLUNYI
fLUL (mrowaeg WiOMOD L93) MEQMEU LAUMthURLILUIN ()
LBRULL 006 @l METY TG ©00'R LLuny
[ELUIE (eoioRg WUOJOD [RIOL) WILEUNLBIREL] BURLIMWIN (])
tvpauriLugen » o Fc;:mﬁ__ém (ao®w ey (2
teRaureuRer o°q LLunafLT L (OW) nLerehuguee (P)
O'8-0'R BLLHECLE(L (Hd) pLszemsLUnDILLL (W)
LAILEILENQ
@ nyrsLbtscanLinedieunby  (umeedwoy) pltund (@)
,_w;.?w.nEFG_‘.._...:aW?FM._.vaEwn_.uz
MR R W LUAseEoRTLIbOR LI RLULLULLRBYIAL AR DAL LI,
EF%%:&ESE@ & msEnx_.rms._E::FE.:S@ » o)
(©) @ apreLs] LRy REfUL]
BELRLAZEN WLLTLLCANLWALIALNEL © mssnw?ms_@:_:érm:.:qaw w ep
MEBLAITUELUGMINRT ZC[LAIBCLILLARY WUIZEN

.._ , B
Z:.:“r chchvsr:_ﬂm\ﬁrmrm:%:: .C:\Ea » K;.an?_.uﬂﬁﬁz.: (»)

oo

MesuLBBBLLY (1)

:.DCDEZ.?m.::ircaav.v_\_ rC?Q?wCSE?GZ

BULIELBLCY Evsr.sEcﬁzq@maswccwm:ar:cc:&wE (W)
<

m_.:z.F:,_ sefL :.:.E.wr MILR OITUUTSL[L

vr:_,nhw:c.ccgz:.:.:w&._$ {LERR) E#or 2 QWUUIRL[LLILM U »
) + L

!
E
cwAautely ()

:@Eﬁ.r@,&;,...c_cwqf.:ﬁEE.F_Sﬁ:.pEncz
A "
BULIELBBE] QLILIGELUHLIRBALY WU SrsENUG by (W)
o - ."V 1 ] I3 ~
GMULLATTL{LIL[LIACL LRI S
[ >
Z:;whc;mc:,vm&,:ma_,s:ﬁqr:: uny|, © E.:: m_._:.:vr:: (w)
L3 ”
Loy senLeLL LY ()
" i
ERZL[LLLY ()
tiesprushesy (1)
g P
MBULL LULIMLUTB UL E[LLL [LELURLL A S UNLIZ O
wc_::ac#@w:.a?cE_.:ﬁ%cwacwm:nc:ac;mSc w
¥
@E:SH BL{LIELLIRLR 2O IR L
Z::.wE;mEpéﬁﬁmﬁ,s:sr:: E_E & JUDIRELRERILN (@)
o "L i”© [ 3
ﬁom:_;m;:c:m_.r:nm:cm:aWE (W
:S;:.Ssamcg:qmqm;cc_.:_.t:Ep:?s:;:c n}

74
_._.Ot,—mErZrEr..r,_tDm.m.F.:.umrc_AF_...nD.wEGHECHW?RE_;Cz_‘@wrc ()
D,._w»_\_é‘eawMw?:.ﬁ.:wWr_.nrmn_u.:_.aq.nm_ﬁcmﬁdwwCPmC..Fva&.r.m.ecrptrh_aaahmiﬂnmw.—
2#Ez.rct__,unrﬁ.z.rC.G@.K.ro:v.ﬁ_._.: .Cﬁ.w&_, © wm_.ac_nw_‘_.rm_._./.ﬁs.,: (0)
'3 . v
» SSS?w?r:Z\_}:;G: » _._.:.C_a..—_.r:vn_:: w :.:.5 m_.ﬁrh_.v.@.ﬁ: @) K.s.cﬁm_\:._._.
“ v ®

CEHN © YUULUIRLTLIERIN QuuuIseL 2 :.ﬁ._c0.62,@n\m_.m_‘v.c_\:.:v_‘_.:.wﬁ @
) "~ L

FBLEUuiiHR{ MU U BTG REIUTRE 1

G} BLIEW




op@

:GE.%E\EE:SM. P e » g pnow OO LR LAUIALEGULL SHIMURE[L)

w

c:Sﬁ:;oaco:vnﬂ URLECUZIABILEZE[L
_.n.uaz._._‘.m\._wcwr:
BUUEH Nt
@ORE W TULLUN O] LLHE 10 LU Ll
He19] BrALURLUrLS
mah P2 i
EW:E S EILIEQN, UONRIaP2,] [04U0)) UOH][O] Jotep fLY UOLILID0SSY SHIOM 1912/ LELIDLLY
2UIT UOPRIDOSSY  Yiual] d1qnd ueduawy Zu (IWMIISEA PUR DAL JO UONEBUIIEXE]
2

101 spoyvp  prepue)g) Pr#:.:._.::_v_.:n_.wcqhwrc_‘—.s_‘_._‘C:.;mCer_‘Cm.n_.n_.Gﬁ: z._‘zvme
. 1l TR

2L o® D\_,r:_.5_..?z._\c.EG:.DG.pn.mGE.an: 2 @‘@2_.5_.2750052521: =0 g,
“ A *

QU]

GHALLUAMBIATNLUMEULIELB[L LI, CLUUBBLILLOBLY

;> 15
MUTSLUMNEILLBLELIZRZLSUNILILENY] ©F UDW] TUBIL QUL WY MERMEBTUOUR
=l 2 o =g P s vk b » O we
char~$ca_..si EZ:.OS_A”G?CQHRrCDw&.rFE.. WOA @r.C_A@‘EE.\wEm_.CZP..G (onqup
SpnuRsieg | 07) 0@ ﬁws_a:@mm_.:r. .Lx_uarc ALNMBURGLUNGRALLBLLY  ©© R
(Aydesdorewon) - o) MLEBBLLIES]
- ?rcmgrf‘_.w rgerensien G“rrco_._.mwoc.arﬁ,_.ﬁ nguee nLsue S.»GE:G.W_.F@FQ@
Wi Gn:v::..DFEH$GW_.PWGG:r:?.‘e.., BELIELBLBALLL vLLy (Po)
(teunoy)y jeuompodosd punoidyorg Mo) LAWIRLW LEMILLLAMMREN
» » L3 P
BLLEUBMLY LR]LEMA] LY BOIMLUBHRIIIULBAGLEALEBELY (o)
(proy oumpqug - awpukd)
BLEI LI LLLLIL TBLM ._; T | 81 _.QE. LunereLLBLLY (@o)
S Fatdty- 44 2 b
(optipAf snoasen) - uondhiosqy dnuoIY) Bewy By
» "
E\?E.,_w_: :mvr_.@?_.h@: WIeL: @mm._ﬁr v_u ,_r;_.mrtr.c_.g@pﬁwzwrz (00)
(anbiuyaay, nodep PIOD-uoHdIOsYY JHLHOIY) WILWAT Larucy
BOE] NLMBLIEN a:?ecn@:ﬁ?f._._u E_.:._._vz.iDw?rc:,m.@pomawr: (o)
y ‘s 4 TS b b h
(vonendsy Pty - uondiosqy AWy
JF_..;S ban CCE IULM.GSLILAN ERRQGHD.._.PFT._.,P CURBRITT LILLILLLLU RIS TULIATTIL A
~ s =) 1w £ s bk ® » ok 5w &) 1N
Za_m&c: mncﬁ,% n_a.rce,_a.: UL cG:vQ_k_kr.r:‘_.@m?Fmawr: (2)

(auathdnue oy - uoly 1)

FLEIAY BHATTL TRe - 2 :;S.«srsm.gﬁ_._u LRFLLBITARALEBELL (»)

S g
(uonuzLIvIESON Uone(nsicy) :mtzﬁ_mo_wgc_é
;\_.w@_ﬁm._mwmw‘mrg; :.EM..E,,_VZ._JDP.:L._.«._.r:_mus_._mr_,a:_.t.:@Cmn\m&mrc (@)

(uotpnpay umpupe)d) :.F WL

"~

MINLTBIL LA :.,_u qeﬁwewzraﬁﬁz:ﬁsm&::_rtﬂm.ﬁ?ﬁwswrc ()

(GR

(onbiuyoo], uoneuaULIaY
FqnL OdIIMA) MBI ILBBINICGNT (LU CMIBRIICLINY Tepiuleeup
zwcaw@a:_;tnc:a;:éﬁexmcwz_@caw&ea_E_SEQEE (@
«
YUBYNL @ LOLIA[LT BOBIemLILG 0 nlinby (uoneyipoly

ey

PIZV)  ALBTABIL /L] 2RLLAL MY O] (LUABBLLEBLLY ()




TEESUMLBURILLERL ITEUBLUAL VLRI SUARISLUNIL S1RBLA
WUNRERANMLERSINEMLE P BRULEAIPLIULIMICALILILELULILBBAKLUSLY » G
o (aidwes qein)
LLEAMNAYIAY ©2 fLBtLRRLYNYIME 19 tLprLgeLYnYILLUGL e
’ wbulngipsiated
PUALNALLLUTLIILY _.Fqﬁwcfecooar:»ww.qm.rwqm=.:E..c.k_z?fﬁsrmx:msymm: rLBYWRALLY
mm.sSwE.pm»?.rj, ::,qﬁcScmoo\_,h.armuw.gj.:mﬁ. ?mmﬁ:m.&w e
fneurYnRy, ® ey :&ESE:@EWswr:mw:q;srmsrmo%:mﬁrc S en
BRALUMESUMLEUBILIEEIEUKIILUBEA BruLuLUgrIeE e
WKIZLACER UOIRIEPAS JUBWUOHAUT Jalep 2en co_um_uowé JIOM J9JRM  UeDLAWY
‘Uonepossy  YleaH JMgng UedNaWY b JDIEMB)ISBA| DUB J3JEM JO  UONBUILIEXZ
SY) 10§ SPOLIIW PIEPULIS RLH BU)MUIRLAMMINICRULTPEIL SULLITULRLERRARILILALN
rﬁx»rwsmomwzrsz..éf @ epitue nustsjultrpnnizuLTLUneseeeLy B el ’
oo (ewseyd paydno) APAndApUY)
LItELEMEHIMUBHUUBNGRLREW (ANawondads aduadsaion)y diwoly todep ploD) guemculsnie
@:EmCmmm?cm;manmwm?cﬂmﬁmwmw.«s (Ayawondads uopdiosqy diwoly lodep PloD)

wss_:wEwcﬁSSZ&._\.GP:cjcm—nmsnmwmﬁugﬁmc.._.wr:.ﬁ; uesn ()

S

(ewse)g PAANOD AJPANINPUY LIKELBHEIIAY BHKUBHESLELH

»

(uonePUag  apupAH) MRLIBMINEIBLYIR|BNL  (Anawoloydondads uondiosqy  diwoly)
LTI SBBIRNRKCRNBHUILIRYRCILLI W), zamEFncsms?m (w)

KRRILLARUBIRARISY UV

ALY PEALLWNILELBULEIBLILEGLRIA] WREILLEWIROMIEY] (W
(ewseyd paydnod
APANINPUL)  LIELLBHRIIMBEMKLUBNEELALILLELLYABNBYRSLELU (SYY & Anaiuosdadg

Ve
uopciosqy  AwWoly) §ULIISHIBMIBNLKERNCNULTCBRCELALBLLALEWRLENUYLEILELN

(POYIBW J12WIPOIOD) BARMISLATA), WNLILLARURMIRINLY] (b

a2y

(ewse)d PAANOD APARINPUY LIBLUMBMMBEMUUBNESLELH (Svy @ Alawonaads

v ! A

uondiosqy WOy} SUBMILBIUAIRIAMEHEACNBIIRRWARILN LURME|IILASALRULRRN

Rt

(UONSSBD POY) VLURLUNLAGLUALLLACASLAIAY WrMAURARILH] (U

NALY]  (4)
(rwse)d pajdnod Alaaidnpuy)

LTBLEMEMIMYEMIUBNESLEEW (SYY @ ANawo)ads uondiosqy Diuoly) LuBmLuufLe

14 2Ll
NRMERAENLIHITEYARELALYAULTELREALUBLREN (uoNs33P PIY) BLUALUPLARLYALERACRSLAIN]
uw..:vz._..um.._sr:cm Luse LI MABYN bUNteU BaURE ()
. utmane) aeq
OUEPIARY) LHLBECISLAA] e PO'S
(POYlaW
yderSojewond pINbr) SDUBLLOPIIAIH) BMLEUBILIEW] BLUE RIUTHLGMLEMIB)SLRLN (PO
JydesBolewon))-SE9) BMLEULLILHIBLYSLAT] ‘Emucspm.ws._m.r??m »oq
(POLNBW JUIBUWILOI0D)
BNRKISLALKA (POUYIBW DNBWILNL) WLWIVIGLALA] SSRENLBRY BE'G
(POYIdW DUIBWLIO0D)
PRAKIGLALMILELLUEEN (UONBTASIO) MEULLURIA) LENIABURLALLE Q9'a
(POYIBI DIIDWILOI0D) BNAGLAIN] WE|HLLISE) ©o'q
TR RENALILERUMLIILAUBTILENBLER LA LABLY UONJRIXT J214x05 GLU
uondexy pmbry - pinbiy mmzs._ao...a._e.cmwmxprg ngR zENRILL ow'q
sisjeuy  uondafu Mol mmows.. (POWIAW  JLIDWLON0D)
QRAKISLALBLLELEWRLN (VONENASIA) MBUSLURIM) yRiLam =
(Poyyow amg 2uKNSKW)

Bangyrmgtetn (POYISW JUIWIOPDY) ULBItV|R1BISLALM] BM¥E &'

Liewst s

He 24y

(PPWOIPI] WNISSRI0Z) WItILL{B|IARIUMMAYIALERNRRSLAIN) eIk '

(9PON22)3 BURIQUIDK) BEUBBIGRLANEIT
gLeLu (uonesyipow IPIZy) :....-.-C.;w@..nwwu_r._,m._mmmn.‘p.b:rm»m:.@.@: GELYLUALY nucuvly
ng ® Letn eapesiuee oo glumdyegecyingepn] vely &

BTICE © NEACLBGLELING BARIGKILUNE PO - wotw rtlmrat KEAINGREN (N1 4301 )
P\m_:aw.vmwcarsuwc:rﬁv GLUZLAIWn) L qkmmc—rn\?.:qm....;m:. ra

NTLE © REMNACLELINL BBRIALLNG 0o FTASBUCANNGIEN SISOl o Ssel9)
P\c:aeom,wcarenwc—rrﬂamwcwvrmmoﬁmsgnwmm@gw e_.ns.a“_“.rr\m—: Leseelneen e

(POUYIBW 1NQY) CIIBWERLLIU, £ WA

ouva naLnly LrunthiesynLe b LPO AuANeE Pwe
20 U

ocpa naLnly # LAUMALEBURLL bOWIO  AWINARY DWO [t
we Lnn




s/ _STZ,

FLIVIEV W
‘N W«::._.CP..E._..EF ‘ancel
:a_ r::m——:ri

msuls repuLel e
CAALY INMLLILLUTEIAUHE SUACURLABRURITM]MUCELNILNASCUNCUBEI AR LIGLOASCRE ﬁ
o) rouyHLLS uheeuunuRInYui Iy Liee gLl pugtuntse g Fcn.:%rcansrmw

e iy

BEUNLUSLRBRILADLAL E....r..::Ec:m?s:S_:m: (R W (HAUREL

«—.u.._.:rz.mﬂﬁm_._.rm—qr;v: LasLRL

Methesery neyeniLpunLUsuE eI DKL AN M ARLIYLAANELEE RN amsunmLY
' ALUsLAURIEULNLe

LEERN ceeUruLARLIALIYRE R henBrnsLurty, HriLuKnUisLLT LU LU
i \
(sunereu tepreunun)

e

F_«:_..;: Essan_S..::ss_.mm_w.r:pr:._.:ampsanFFcﬁ—m?an: LRmsEONneLUnLE

Liitugnneegenunpgeru vkuhnuggutaeemnoinetsLuanisn] uieoes

CareTERE oA
A

jo'g

:S»..‘i_ 10 FLRBLUAIAUAINLY NERUPNEUMALLLELULLLALLEf &

Taa

Al ome5 LLLUYEM euusuRe UBhRnAL AL TLesLIBLEMRELY

KOLY ugueunblnatiteun s ifent i) uUMBLALEIBELLURTILEY ojReRULER{BLALY

OeIa WK .m:._h:.—:_c A\.).K:\.ﬂ R
:..:-FG v..::.a:_.::._i :P—S::E.:rw:r-\a:: Efa~—m=n3wm_r_.=:r=n.‘w_.c UY SIELULKLILLSELI

Ayt Ry

SLUUEIIELBLOBUDNCUSLALLULOREILINLARLOKEBAILULEY LERHANQINCHOLLBATULIILGT R Renue oue
ey :a_‘__w_ﬁsp__é._.cz.c?.%:F.ﬁ?n._S_.E..EE,»%E.:E weq GEUTUIBEPLUTUATING RLATLAURELUSL SR LU
peygnlinegyy, sublienuszsnentsugLanssay 0 _.:F:;c:nw_m;:_..msi.,:E:F:nSrprzz.E,..._.,_h:S::r::_.:arz..ﬁr,_:..::é:::Z:_.Fc
€Y LU W N{HVCOEM MLURSALILALANYNOMOUUULARLLEL TS wrougrLeg BRaUKIFEN D3I NALAIN © KALHE DDA/ UNLUELAMRRLUILIVZIUNG) o8
44 MLUALIULLAMATCARILVILASSCHE VI FEUTUCARAFLCUFIGUNGD ‘4 PERULLL 210 LLULRZRY PRUULLL PO LLOLI ss Lt .usLn_ WL BN ) D@ W

(® URAD ) S50 Wi (G UNQY } ELBALLALAURLUGBBARLEACHAIIGURI Y D200 nLsuyRuic
CLEMALUREALALLUYBAALLRERALUOLALIAPLEAY] RLUALABRLILLUNYROIIGBUULATLLY
LLUaLHALAE LT BRI WD RO a ML SR LUILARS LN IEAUALEBNLI LI

PcaraPrfCoF SDVQD?E._wrc:r: E:..:.mzc:mc:cs—nsnr:gZ._..Dﬁﬂz_w_:_.:.aw_ac:r.:vr_.»}'.‘_:aw,mtu
Lnetuzen er..nn._dc_urm—_._.Svmrab:.r::_ rmK—.m»:r:)wwrc=.H’.:Fr:nz=P_u.w@_.—wrc.mﬁmvS

anining ?SFCF.__.—\«&.S‘_.——.CD Q
..m:.__r_ﬂunsm»:ocmw—.._.::v;ns: :_.snw—gar:z:.zma—:S:.Snmzrvzmw: r-—:r?nwm..: m:mr

s I

::G¢=>_r§_rﬂ$vm= RLKASALAITE! =§._.=m_._rc=_.===m:=w?mh:m—.cn.m:ww_.c:m:_.mzmw sLUsinen

ALY BOHG WA (5 UNAN ) BOP0) Wik (W UAKE ) H9EG U (G UL ) SCHALUELALA
S:m.?abe..sn,..E:.;:E:%pﬁcsqw 226 pLLYBOU FEEEnw:g:.:@???_.a»:..

:.: ey —:.Snw?m:_rr:wwc_ﬁ:ﬁ

BARIALURLBALARLIRYIE wscur:ﬂsum:::s»:EF?._.E:E.F:Ec::r::r:.: LLLURYBRUN
L CFL H

s

MUCGNLLULRLY 2ITG) RALAKE © Uneel MPPo/s | nLUstnesitiucpLynte

PIN W LSULITHLUARYE P9 Lty wq rrsr—::.E:.“::.rc:ﬂ#mzmrmmuwc:w

1t _.Sm_.FCP.EGWS uuien :cw—aﬂnr: E.wcrE?c:rc_.:z._rn—_:m:_ud::nnr?cP—.ﬁwrs‘-‘{zow.ﬁﬂqm

gLitreery rJZ..FmvS i .,‘:.P_.ZarS—S.—.::.—,_.za_..o:D. LULY

SAURIHILYS

nLlASen

:2.D»Srﬂzwymﬁ.m.@.—,naf:—n.ﬁ «.\m:\.sn.._mwz ceRUNYLRY rerunue o

:..sa%Ev:.cﬁcE:,E::::r;nEc__r:z.::mnnamx.&r__z.:nc:
¢ ! "
LISLULBULHICRUNUANGKI PLLRURITAIINE I YN rLoubpg i oo niws %c=£$r§,=E:_.:acmE._S_.:zi_.:j.c: UIMULR(LLU t0LY

RERLCNRI[ILE o
Haat b Wt/ »un E

MLKSLRULTLUTILY
MUEREEELLUMHIUN UL IUURL LA LAYIGRIBUILCLUANT MUASSIRRL IS

_.E;— ::-C:h—.::. R§TAd rwrC?E: unnurepe rcﬁ.?cz.::a

nneburLg




oW by PR @My (Hd) tLRENLLURQINLLE  ©D
i 2N LILLUALRLBLLUNGUEE RN
EEchQE::wmcsrmcmz_.zﬁc:,\qs.E#pnﬂrc_E:E?,,E_.:ezsrc ® an
_5mac._.,mrceocws»aWSESvrss
BrunLnReabUitt LUMLIZBBELUNGUALURIGEA. TELULIRIUN Ewcsﬁsozrvﬁﬁ:ozﬁcoccs
UIBLH TLLCMUBGALIIELUULOLIL ELURYNGUSLALLUULBLUIALIL LLILLUALIA , MALIL,,
' o :t:p.w:mms,n:.v_mwcmmmms
AMILLELELANEUNBREULIALA ZLELUBR S LUATE L UL BB LUBKILLRUBANKRLA NLRRL|BLILL
ALitabiuncs reeeuneeeBLLUNGUAS YR LT LuBLI HLLURLIBLRLLUNBURL AU,
MLSUMLERIUNELUBLISLLALIMITUILY fESeUALMERUN LLTLLUALIM. , MESUMLRUBIILL,,
ALECLBLULEALITRIUILIS MLEE] LLILLUALII , RELUnLELERLIM],
DELUBLAR) W e
MUINAERINAL ALK
ILLUMLEUBLLUNGUALABRIZLT HLEUWLILRItUN ammcs%sm:_.zﬁcs,,Sr:ar:nmwr::c:oc
MLELLItBNULUBLURSMUGELLUIABLLUNE NG URIUAR BHITNUE PUDE WH [ULUM Of
JRLER RELUMLRURIUDAEIMLLUMLBLRALNL UL RULIEE UL ULIALA R L LU LY
nELuliniLy teg) (owds W) w YNAG RELULIEERNGEIN U mamES_\.mEs;Ecan:
:fastE,sSaS;w?c:c:E:_.wESEcEz.scs::SE_.:r.___mE&EaSnwsasra.:e.&
MECUMLBUBALEMLIRBRULIAEILNNLY BY AMBITUNCULLUNCLLUATOUMLUZENA, @ BD .
PUBA WM ULEUR © UHCRR RELUALBLERUAEN
EE:Eam:rZ#sS..w:sE_.E,_.,..:c_.Ss_.:a_.:..Ecac:pc:c,ES;:;E bRg (oD W)
W ORALE MERBLNCREENGRIN WA ms.rmr_.:smg.xs;_tcarc;w:cm,caf © an
. . HEENS LlHLURLAUGENS
LA MIIERBENE BELUNELURTIRANGRIMILLUR N 2...&::e:pcwmc:&c»acomp&;:séaﬁ
:omsssmnEi::SEES_.FE,S_\.“"EWEr.o.ms::mm PWIG WK WLRLATIREWLNNE
:.::GCPD.C..:_L:.Q—w.—vtE.m.GEPFrw [ 10 e rhSrR:.._.R_.PCRrSPFZPWD\EFQ ’
ALPRHERLITANCLLUIA), (ELUALEMBELUNBURLALRIZEN IIEEUMLEBRITUN
:chrmsm:S_.,ScS,,_E.ES..WPc:c:E:_..,wsr:a:s_.twEvw::,m:ﬂ.::m?::?uaﬁ

I LUMLRUBELUNBUALERIAEN
IESUMLEUBIUL TIECUMLIUBNLENULEMALIBLARLLUTINE UNLECLITERKLY beE)

R@WGQJvmnmj@rzb_znwwmera_ﬁ.Svanwwccrcnw?

MG _.—nrz.vm < rarcar.rppc:._.r b XGO AMMNRW W nes
(i r.~...$

LURALLURUIE Z LLUNBIYT] (OU) MLURUIOIBUEE

LORALUBNIE 0°G MY (UW) LI 76

SURALLULIIT Z'0 FYIT) (i) eyt 11

SUR/LULLIE ' 1KY (Qd) LYY ot

LauALUREIL 200 AL (3S) FIONIES 6

SURATLULRIE 0') A (og) oLy 0

LYMLURRIE 10°0 NUNT), (D) Hugun 2

CRAMIUBAE G000 NUN, (31 wesp

SUR/ILUBLIE O NYIRY (ND) elameeud S

LUR/IEURUIE SZ°0 NUYT] (SV) s v

LURAURING 6170 1Y {WNWo]y JUDIEAL] ) RREWCEUIROGILY] €
SUR/LUGRIE ST°0 MY (WIILLOAY) JUDIRACKD}) noLepugmnitity] 2
SUR/IRUININS @S MY (VZ) RAue 1

Gvc B

“

SUR/ILULRIS SE TUNiE) (uaSonn yep1ofy 1t1o)) nenaw

AT sLLLtRY (QpLOHsag) m.s.@nm__Pw.zmc.c_.mmnrc b
LUR/AIURLIL | TN (DUYORID 20iy) #EUBRSALY €1

LHRALLUUN | MY (SIOUDND) VBRUNRUALIELY 21
LUE/MEUNEIC | YT (OPAUSPIEWIO) KIBULKLeN 1
LUUATLURER § Oyt] (950259 PUR YO 10} LR U1
LUR/ILEURULE 20 HyYE] (NDH SIPMLAD) BRjLan) 6
LUR/ILULLEE |t (FPYINS) BR|ES (0

SUB/ITLURR(E 00T RYITY [PURIBQ UBSAXQ 1edmuDyYD) Wip L
LUR/ILLUEULE OF MWW (PULWIDT UDBAXO jeoiuvysoig) woyn &
LHE/IEULELE OF MU { SPAOS Popuadsing yelo)) vigneuncatELIes S
SURACLUBNIE QOE'T Nyt ( SOL 8BS SPHOS PIAYOSI 12101} s:.:.m.ar:ncqm.:_.zp v
RUIeAAt 0OF tyys) Powd) e <
unpeLILWLG 0p AL (IMeadway) ilumh 2z
SB-5'9 {#d) rLBRHLURGITLLY L
Y0 1952 / 01 & MLUASHURILUEELY (ouy :rs..5..E.:Z._.'E.os_.:_FSE.:GEE

P




IR EULNER RUNEULILLOLULBMEUELLURE UL LULLEORTER,
uggnefaLy wupeh uekn

R lc IR R TN IteLnft »§ Wne 1o sLuaen

prsn
LAUMALESYRLEIBLUAL AN WIULEANIMIABLALUMMGIIV AL KIWLUAER. ©  GR

" 3 v

SLKABICLY 3@..%._@_.?..,‘—\5.:5%Gm..zomz._.t:wrr?c\mum.:ngq.mwrcmh.@r.rmrnsmc:rEZrF.:b unateLy

we by ~n

:CDr&:.erEr:G:Srtwrcz_\._....r_h:a:._rtv.GSﬁD\cD\_n._o:Pwﬂ.__mErcnwﬁ. Poeh

pesui] :.ar:wm Q rzc_'—..y._.ommp_.w toPae  ARREY  WLO
G5 Lan

@dues qesn)
BLONNNAYIAL ©'6 MLUELRBLYNYISE ™ CULAPLAGLYAYILLUSL Grm
a.pcr:m,‘ﬁs.o:_.msu‘m.n,am:awwrcmwc23. IS LUULBURELUNGUALBIAZEN
FESURLILEIRUI ﬁEsrmsw:SE.:E%%S»wmﬁ_.x.msg:ssﬁ:E._.N_Ec.:&u:.mewmwsnmmac,qm
w:mmmms.ﬁcwrmrmEﬁc::?.éqwa_.:nws.o_;:mdf. cLpeLBAYILE 0
[V CURISN QY » GRALY MELUMLEUBLLUNBUREAUIZEN RECUALIBINUIL TELLUMLIBILOLEL]
cg.mamﬁsrp»wwE:e:rc:rmws_(::mmoﬁswEmm,zm_.ms_.mmrepm..t.: © e
’ Sc:..,:SEm_.cs.crcn%pm.czzwppcFcsznac
WLBeLM VRULULLLBELRBIMISLACEN. UORRIDPR JUSWIUCIIAUY JDY2M 21BN UONBIDOSSY
.v:0>> J3)epL URDLAULY ‘UOKRIDOSSY UNR3H DNAGNJ UEILBWY bfy J2IRMISEAN PUE
1318AA JO UOHBUMLEXT 3Y} JO) SPOLNBW PIepuels BL4 :S._.r__...._uwzx.:zomss._vm:wwcncm
ncr:mqmamm:wnms_ﬁfrE,mmm@:_.sz.:@f. P GAMLL EELURLRUBELUNGURLRLLIZEN
:ﬁc?ms,m:c;m retuMLuBALEtLlULEbLANLELULITLBNBRALLUELY & B)
o (ewseyg paydnod Aaadnpuy)
_‘_.mm_‘mc.mﬁ..z.mmt.,&c\@:mmmows (ApwoNads FIUBSAIONY JWOY JOdeA PIOD) LubmEEiu
?Fp,mﬂwmmzcm:ms» £ GILIEUELEEY (Anawondads uondiosqy druoly Jodep Plod)

LWL VBB ACRNEIUENEURRLEMILIVEUISLAL ] HRLR (P)

ey

i

(ewseyy PaIANOD) AIPAINPUY) LIBLUMBAIMYBHUUUNGSLRLH
(Uonesausg SPUPAH) MALIBMINEIWLLIEI VI (Anpwoyoydondads uondiosay dwoy)
LBBIMI|L LB EMVIRMLNRERNE I IRURCSL ML), HOMRRAHAKELE (@)

»F

WRBRILLRRUM o W.CN_,P_.._GRSq&

AL FEALLBNLELBULEIBLALYGLAIA] WHRILLLBIMAILY] ()
(RSB

P3IONoD  APAIDNPUY) LIBLEMEAMUBIEHUUUNGSCALIYBLELLUAMMIBURLLALA  (SVV Anawondadg

2ty SR

uondiosqy  JIWOLY) LUWMILBIUNTSALMEANRNUIICUAESLALBLLELEBARMYULILRLI

24 24

(PO DIIAWILO0]) Bnamses iy WRERILLRRURITNINLL] n)

ety

(Bwseld PRIAN0T AIBARINPUY LItLBMBAIMBBILAUBILESLELA (Syv :Anawosjdads

e

uondiosqy Jiwoly) WGSJFEHE?JNP@?OPDD:CR:ms»mnPm&.uﬂSs.w_.sr:m?rss\macs

24

o

(UoNsaBP  PiY) WLURLILAGLURLELRERSLAYI] WItMRUARILY (U)
nAgiLs) (9)

»IV6 AALALE LAUMTLEEYRLYL b oDOO  AUIMILGY WO R
oa LKk




ULBLLLLUMETUELIBUILACAUGRIAL FOUIILLLUAUSIIAELANLES ¢ usnLitn
POUIOW NdW | ©°® LLUBER | LURBeIf 0Ow BLNEIKIE
(2URYIR0SONIHT1°T'L) D) e coEEE
QO/ATAI9 ‘SWID o supeutsupRI rgseeUL) 1T 153 @JUBsqY-IDUIFAY gy, LURLL(L 00V au (102 ojyapaLDs3T) B8
PUP GNP POLIaW NdW | @@ LLuRerL | suipeltoow cunemd | (eusldeq SULIOJY0D 1810 ))
ADT3/09'Ad/DD ‘SW-DD #0°0 sugewrsuern ngueiseeLs) 1521 3ousAY-32U3%3Id ) swgeer 000 o REIBUMIMSCIEOL
(auayya0I0)yeNDYL) MLUERNLY
QD19 'SWID | oo tugeusURer nguei|ceuaLen: sozhjeue Andiaw 122UP EWOINY
chmpzw_.rgo_cu_ & 41 ‘(@nbuyday uoyessust soden) Syy | WOO'O HUITLY LugeBtLuear (AndJan) uesp
aY13/29'0Id/I9 'SW-D9 qo'o cugeurLuRLr nUIL CEYY) aveuiny aydess ‘D R
(3UBLNB0IONPIA-Z L) ‘(anbiuyday uonesduad Joden) Syy | Be'a AYT), tLipeprRLuBR (D135y) RLLE
Q712/79' 01739 ‘SW-9 »oo cupagrLuseg ngueijeeue 71 4Dt ‘(2oewiny a)ydesd) Syy | woo'o nuyr) supeursuBel (winjwpe)) ALY
BUESoIONPIGZ 1) 4Dl ‘(2oeuiny aldesd) Syy | P00 nyipt), clsgeprLULEL (UNLLOILD 1101 FEEROIIEU]
aOIHVU/ID ‘SWID | woo sugaunugen nugsieeuy) 7't dI (eeuiny AdeB) SYy | W' Myt shgearguRel (pa]) cymy
(BpUoypeEna) uoged) (ARnMAUIKIALY eIy
WMOO'A/ID ‘SWI9 |  Pooo cupRURtLULET ieEURBEINeNLLY Ajawojoydondads ‘gD PwWey) Sy | v Myle, supeprUger (Puiz) gaurg
(GI0R) ALIGWIFEAEANGELE Anawoloydondads ‘dDi (wey) Svy © tu), sugeprsuRel (oddoD) senreun
Q13779 ‘SWO9 o TUROURLUGHIE | (SPUBIAX 1210L) BRIACANEG] Anpwojoydonaads ‘gDl (BuRY) SYV | WO nuye tugepneyReL (aspURSUR) BIILUMIN
4729 ‘SW-0o o LURRURLURLE | (FuszUBNKWYT) :m.:a.mmsm_ Anawojoydonads ‘gdi ‘(Fwey) Syv | Wo nyr LygeuREULeL (uou) uam
Q13/79 'sw-d9 ) CeBERIEUgeTs {SUANIOL) NEEKY (upuaney) ruinty
Qid/D9 ‘SW-D9 oo sugeBrLULLN (duazuag) npnay 3p01123)2 AANDINIS-UOL ‘POIBWS .
Xais ;w::wnrw AASPLANGELE NALUOIOD SNOYLS ‘Aydeioleuond uol #2°0 ey, Emw.s:mcmmm (opuoN)) ws|CRRK
29 D7dH wooo'o LURRHITLUBLIL (SPUOIYD JAUIA) BejBLBENLY . . \msmEQor_Qo:umam (fon se)
SWO9|  @oo | sugemtgugeq (BUBIAIS) ngup Aydeioreuson o uoMNGS) WNIWIPED | ) sugenngupel (EUIN) we
SIN-dD) (ENDIUYDA | UONERUBY J0deA) SV 660 tageurzugey (Wno1a%) RAMEE Anaworoydon>ads (fON s8)
SW-dD! oo cugaurLUgel (PN Bnn *AydesSoiewoiyd ol UoPNPaS WNWpeD | O MY LugewLyLel (101NN} UewIny,
AUdeIS0IRUION DpIUeAs Aydessojewond uol ‘Apwouadly | op& nun LURCRILURILIT (2PUOID) BLBLYL
‘Anawoioydosndads ‘poyiaw uopdaful Aydesdojewoiyd uor ‘Anawipicuny, | 0P LY, tugaursugert (31e1n5) BIes
MO} SNONUIUOD ‘9[304)D3Y;] IAND3}I5-UO) 200 SUBRBILUBLIT (apiueld) BRyLeR) (fOD®D $¢)
uondiosqe JILOIE 1ewIYI0AI3YT ‘SI-dD) oG cupauLUBLL {Uoiog) neen] DpJPWIMIY VIQT | ©OW nyiny AT {APIEIET (SSaUPIRH) dLBALUILLY
Sas oo PRy (wnnYosE) aEEg POYIAL DINBWOAIIYT DpIBLIARIY (SPII0S PRAYOSSID 18101}
SW-dD1 "dD1 (eoeuIng sdeso) Svy o PRI (wneg) Az ‘URRILAILULG OPW 18 PALP SAL | OOP NI LYBBUITLUBLIE WIALALINLERRLE IEER
d21 *svv “Anawajoydondads ‘Sw-ddl qo LEeEItL UYL {WnINYY) rTRIEEAE meapanLy
(Rleuosng susZuRg Yol Jeaur) POLBW DPBWOIDRYF | B9~ IS - () sLBrEMSLURDILLY
L10Z “P? (€7 ‘SIMVMMY 'VHIY oo RUIETCIRY AT BRI EENERMILLEEL ALY POLIaW LOsERAWIOD |2NSIA )
LRenmeLE yiduajanem-ajduss-omawoioydondads | 9 iy wEo:Ww:.c.ﬁsm:.: (10103 yuaseddy) :_.._..w:m
E.ch.Mamwnz Anaworsydan | @ nyty AUNg! (Aupian 1) rbiuLy
MALLUILSL _ negeuiy vLALRA - LOUIRLELM - . MuuRLUnLY
wALEBIGEL _ nusesLiLy _ BLALIM LRUILELM
ccw,.n:r‘.qxrcarm.s::».wcmzvmormues._smﬁrrqmﬁ ccww:r..m_.z.r:aw».:sm:m,m_._aS LsgRgsLREL LUK cﬁm???:&c»::a:Ewaas
o peinutdnhin © nLitupion
2 w




BINEEELLBOLLILEAYBELLNLLLLLLY
TLCUMMMICH  L)ELBURBIUNGEUEANENELURINLIBELUN|ILEURROSHELEUBZENWLURLWLLU

wa oy

RUJEERER  LIULUKNLECULIIYI HINE ) 1A0LEUBLEARINSAEL TUNLUBKIELUYELLUENBLI
PARICGANLEMLUB MR RILER LYWL UE LR MLAULBLALBELAR] YTBEMEEANENSLUNTILY
PLEALTLY AN e:sz.:SES:EEEE,mms\@uwsHFE:mwsqw::m@?.prvc:pz:.&E.m:
PLAUBIERULEBLE B BRMIUIMLUUNLELLLINUINLILEUBUEARINIALIRLA 3 BN BIILYL

A

NLELWLITLYIENRINBALITNLELULLUSLLURUCLUBYNBURLLLURAYALY  » G

s:s&_crc»p?@:mmK:E:&E::_.c:sm (YML-98es2Ay PBIYSIOM DWIL)

%

LAY ILLULLULELIVREUREINGL|SLBUBUC AP ELIINLUEURLERLL 2 o)

"

@eNIPY POO LLUNYY (3SI0U APR33S SNOMURUOD)

ULLAANCCINRIEUCARINYL UL ARIRUREALYIBEL BNIRWY 020 Ny (asiou asynduwy

Jo Pechul UKUIZLUARIBLANZLUNERINER, (13A3) 2inssasd punos ead) winBrapinpaeriu

tLue tjman?:.sz.—sCmpg.vmEzEZGDnEvr\WC@wﬁmquZG mﬁc:ﬁCvOrvrParZ » o en

eaRy
WLt

nLeLiuLRLIBERY 2 yLrun
3.—.£,G:.$rcs.nrscc_e_D:C_aCEmr?:"rhr_vmwc_nc:;c?W.—m,_‘ﬂnhmﬁ_nf‘cm.gs\wn,m% .Gﬂwrcﬁmar@owr»

- P "

rSGmc.mr:FESch G._ ..mCE:.PGSGcmn S:.rvr_\.c.:.?:ﬁm ossﬁs:._._.:_w;romsﬁ nLramRue

- oy

LM =

ZEWALULUNIIALITAIAELLRENCCRIOLUNRIN|BECBURLEBLIL NILLIIBRAURIUUR)BLY
eIl LOMY N1 AuINYEN AL srgynLosynLeueeeLubumeuny o en
MLBLAMLELISEEL  BLITANYL|UNALUKITLSOUBANLERYSRUNTLLUNBL Ut
IDSURBEELELEUBMIULLES W)NUteROLEItWmLUN} :s.&.na_z;zaas_,?mc?sma?\fqmm
LEPRNEURUALCLL U LN BILUN B TIUL BRI LU P L WA (T B LRI ICK ERIIREN
TRIUTAIAAGELUSLIAE M MINCBEURBIANGN ULBIMjbEGEAMRULEALA @ e

BRKLYBLURSWNGCY
MLELULILLULITEELLEM NG RILITELLUIELLUBUNGUAL ARLUB UL EABILEALL 3 @1

eLLpHm
a uLiw

wo9a e po LAURIRLERYRLE U O KneWw wwo i
Y 4 |
oP nu

ALOLUULIEEIYREY 2 ULt
.Sc:sc.,_mnrsccarzomaﬁqaom::rpc%wcz@cE:wﬁnomz.pcmEswq,m‘snm: NLERELUBLGEA
UNCUELUCULITIUBILANLI] BIECRUSELILUN|NIAELUNINLBUS LITLRITIAIDLUN],
E_:ommowscwr:rmamsor:nrocmopszsc«isﬂ@.: H?mcqsp..c:ows
PLANEMELURGILILLUN|LEUBUEEHELEUCIZLIWLUZE MOLOLUTIABE LN TLECLITILLN NI,
NELILLUNBALTUNLUGH IIELULBLALIELANLILIELUR HLURRIYNEEMEERLEMELUNTILYELEALIG],
qQ mm.:?:.sé.EF&E::E:&&E@ RLEETIAUSELILIILOLUELUTO LISATOSUN),
:Esm.E.:_b#mmcwr:rm?wcm?asw ?mc%a:S.E.arEE.u:mmEEnw:mwsarmsm?\@ariﬁ
ALLUIENQILEUNEERLLUNEHNILLUCYNBURSARLORRIALULIDEURY, & 6F
‘ pAgleRILIte ow AeujnenutIEimb
agoiLynyir|negitLunpssnLiBLtrepUIAnLY? AspugniLkeLeLBUnLY ()
P
BAMIBIILLEE AW neUineRuCItTLTe
:msr.f._:r_é.:omnrpc:@nw:rmws:ﬁ%@?mEF::S.:.Epcmﬁr_\.?wcmm.:i (@)
_ mmwﬁ_ﬂ.#:q.o DU AGUINLLLE
itlurt Erc:c,ﬂ:op:_.nc:snw:rmm.cr:m%.@:s:rv»aacm:.f\.?wcmm:rq (@)
JUNISER LSty EhenLLA

ercmm.&.wrCPCch 313418 Gr:éar:ﬁmw:rhcpcnw_\:.r_w r.:_RED»\Cvrmmr:s.H a  an

negiLL
R

rpuLEBeE MY

UWIERALONEEWIOYM UANLE faMjuLIRnoYMBUIRANLY MENERITALLINLG MACKIALY YinLe

:marmcuazqmmm%wc,owséfm,xﬁw:S MR HERGULELUNELY OPW NYIBLULLENY
ELALERILEHUSLUB AL AL SLUMBEAULIRE I UNLORTUALY LETLLUBLIA URATLLY,

LOUIULUIBENLILE

C?wwpcwp\m_\:rv p,_.nc_:.rv W»ECQEJPV erC2,_._4.vw.=DP‘vaPvmmr.@:hm&am.ws. Y uLk uanLe

N1 HLLEILEBLNGIY OBty BRILAGBLELLMEY 006 RYILUNLER|ELALEIILEHLINELY

sygLunLeeELy HOWS#P&CE.?Z..: H&ernaﬂ.c\% LerLeyaLien LOLBUTLARLY,

v

nLertlngeLy
UAIALILUBLELUINGEANLE UZTBLIALENEARURLANLE WOYIBENNERBLLURANLY LUEARIILY
eftegupnance wgrinLe oqusza?:s g bRLLesLeRUNElY 00 MYIT|RLUCLEN]

s

wC,FmErmz_.q:w_.CGSS_,rs.Sﬁrvvrrc:._mwsmoﬁvw,s_rfsq_.rv RAMUAUE LLItLLWBLItd LLnee,,

s bt "o

2P0 rsLgl o LAUATHLEBYRLE U O pney weo
»5 o Lnu




.@vﬁmSnWCECC@OvQ\@:_@FQqW Z._wvmvmm_nm:
BLLESEN NESNLLUNUCAUIMLELILELUNBYBRRATLLUTLEUBALIRENE RLEEBLISUNLELIAELURY,
[ERLULIALUIEN BIILABLALE RUUGUIUTLLUMLYCLUNTILESEN LLUBE LLASALLUNNALIEURRLLSIN
tAgIEN Z\m«mvms 3@%2—\0&;@03.Cg:.rarmpwrczd.vm‘ :.rvrms.wr::w—nom_.aﬁ:z.rc_mnm.: aLnecpLe
BUBGLATLLBALBELUNL RN sLug Fsm.zz.wa:.ﬁ.s:s&_st»Esccmmor:rmmzsgZE»E
LULLEWIEELA LR P26 W MLELUSLUNIHERULIMLIEREN BILABLILE RYBERANLLY

ey

WBRNALLALMINN HIAUESE © LeuLUeY) oy nnnecceuasuliupjpLuzensLunoniny - BRTACTR

»ee ruLel e LAUhLEEYLLE

23 L
'a

u o ‘_m:,mE wwe

ALSBENOLEUREUSLULLEWAICEL
vUEny nogw usen

e

»PPa W rteLel o oune ey

ﬁ..vw-..rcgaanw

)

UNARANIRALUIOLELIATALFAEY nuenpiengaeresuzsuliugney EP6 W teEIRen

newseLeune cennectatUliURLULLELLBELULILYETLERLALLEYM), BLOLLUSLULKANL
PLEEMET NESMLLUNYLAUINLALASLUNINBRULIMLURREN MELIBCALE AYLRLAMLLUMLBLLUNEL
EMLLALALLUNALELULIBNALYEL LA UTURLLELUGYNCUALANLURIALULARICLW bLLizeRn
NESMLLUNYRENYLAYINLELUCLUALLUHALLUILRUNULBLLUELULUNLORLIAEY - 20 B

LIy e

ne Z\w»wr:»Prc.mw:"rwc..w»555.@?Pwswrc—vrvarwqmw?wm?@J?wrczm»wﬁmnmﬁ LUINBUICSIH

s

E:ofme:ﬁqSs»wcscnrsg.mpomswrcEm:EE:SSEE:EEGWSE [urLELEUBRLML,

AELARLALELALE wsr,aam::\@umr_ocr@ﬂracmwrcww#mopms_.o,ms ODDE WK PARIZEN

3
PLLAN MELILLUNULAUNLELASLUNIERLIMLURREN BILRELALE AUYEEATLLUNLBLLULEELU
auneLugneLunaLieuUTenLutsuzeuUILUNAMEUNAAUIL LWNAKIELR AILNGLLLELRLE
LuLfof LANYASLEULBILAURELUSSILENETIA), JOSUBILEN LLUBURGURLNLURMIBLULREICL

e

LauntiLeeyiLe
w _..m—s.

wopa ULkl Lo U O® uney wwe




Y i i [
W ed - . ol
W end MOUTRAY  we 3 FIRIANLUN ba MIATYUS lodoe s & : '
2. o :
= A ¥ H 3y 1 o
o a v g L£aEl IR A BT RE R ' ¥
UsEn1Ansuaiafin 1S LATANATOILTIUY £ 3 _ m "
. & 3 H
(389 MATFIAIMRVBYOIAIE “ ; i
H t
7 T
P . o v o v o 8, !
Ingiingnszmmsmmumnasgiumsudms dams wazidunismuanulaseny R i ;
. . e 5 : . S EE ! o' o o i o [
aiounty wnzanTmadorlunisienafeatuamuiou uawin uasidn A bddw g €.l §.4912:3 9 P9 g
. ,  anw - - Ao G 7~ i H
Svualiungsndaliaaulssneuamsiisnudpusataraielimindunasguanfisdun g e .
£ . ;
Uszmmimum ; :
. . : , )
adgnerueulude @ wingnssmsadmumnasgulunisinng anis i ‘ P 5w
. - Y o P o v . P v 2o noC oy
wagiiiumstuaiaeaie a1iteunsi wazanmwndonlumahaniivanuseuy L3 i ; - ¢
. p N e v - v . W @ = : . il 23
waEdne uasfgs we bed macs:.qums3m:m_umzsdezz,zéfom:3«335 - g & el i N m
U a5 1€ Le R
fasiplui g 1= 8 |E% ‘g LB a2 F R
s o von ” < ] HZ B = ! Gy |3 > S o
Yo & Usemeiifoniy “Uszmansuataiiniswasdunsssaaiu 1599 wmsgn Bl a2 |38 g ctoig e cg 3
. ) ' - S| &2 1% =2 (Elz 18 SR 12 |scak
MR 2 g |EE LBl (B 12 g |z <28
P v Y e W 9 py a -~ 3 oon £ .2 = G2, ipy, R & € ® I voa
8 o Ussmeiililivdudausiudiainfudssmaluseiasiuiung T E 185 % 5 Bl E |8 s g B T z!
& s & S e |33 35 = 7 ! 1 m @ z. 3 aE
o o Tudssmead 2 2 s pEE £ ‘g el £ 2] 162 % l=2%
" v - . as, 5 N ' [l S 2} & Poad s e ow 38
armdyvpwaiaiig” wnesun Yinaiesiiannsenudsuilioniuarsanns RS- TEE | Pzl s PEw3 B2 pmg d
i o . v Y «© g &g cETEID k& £ &2 ¢ w > A
Falwsgmeiildwiheenmdurommaainaiudnd () s % 25 8 2CEE E8% £ 17w B
. Ry N N . i R zZ 8 E 2ia1E 2.2.818 pbx o 3
do « wiwhadasialdaandsenavismsiimidivesasainbidndwnasg ¢ = FEE =B TERELE TR
e s W & < 154
Admmualinmiminuumsdsemmi g & »
» (=
& g |» :
o < ~ = - = [a]
Ussmfl e Nl ow woedniou wa. edoo 21 - |5 § e
™ o s 5 ] & !
aifuddy giednnd 5 g 18 < 8,
o v = = T @ 2 L=
HRTSMNTINTENTI INYITITNITUNU = b £ g g 2
v ¢ s @ (= ﬂ“
afudinniainiuasAunTaansy S P
Z 22
27
= kS
< b2 ,m.
= 2 G =
S z g5
3 g |33
2 2 @ ¢ k]
a2 = g g &
3 v A T 5
2 ¥z 2 & - =
e 3 &4 & 5
& G " =y Ta
)
= = c c Iy ©
@l 5 MER 5 g
z Nz Y Y53 3
e 2 |< & £ 5
2 .m “M = PE=S 5B
s 2 rad W .w m mmn...
s ..m g 5 .W
b c 5 a m &
& S5k 5 ‘5




[y R TR

msldaum Fnenzey froindnyusy o e
@314 (ane)
- msdmnsauds
- A ANETT W AYIATMEEEIR A150NN
- msfudte manda msussglunumadh
srwandeadiunans nuiitunuiuisdunatavdaiin s | - oussyred vl aneai wletaanurieviue 00 - Doo
wpafdAkatidmau sarlinandvodtg | - swdfigadshes
wazdpaldanuelunissinvnaudhann . ueTrssuhamholubrinsayys
 swsantuwsaniousuy ndddlussnsnafiomed 000 - ©oo
- URTIIRIVEMNS W MIBNIIMINTESR
. msimasaiena
uesdusq R Atan sunsoduAELE | - nsdiiReuiiunulnnsiu oe bilases (o.obd Taduny) oo - doo
Fmau wardinmuaniiswesives fadldanr | - srliufivinasgunmugndasasar v wasgunsal
Tunsdinun - M3TEUIEE vl vasansdSunyiidamnmwazdeamnvioRoants
v
- uband
RS vAEn annsansaiuldudly | - n1sarey madadudaivhole 500 - 0looo
o vasiirmueandavasitos dadimenn | - nuemsouwasaaima Sain WiadaihAfiisoutuaathuiels
umsisunnuasifeatumsin . nsfmupnuastiivuirthiissi
- pstRguiludtudionds
- nsnadnFui noasdun
- ns¥ayasnia
- -
ansldaum Anwusaty DU NANYUZY mm'\‘nwu‘:u a‘aum
a9 (ang)
NuazBuagaun ST TaEnn Wasessadiuld | - yuasdaiiiiideianiedm funuifinnadnni o llasuaet | eleoo - @000

agetmau wardnmuansnyasfivauinuiall
Fhinanarafy dpatdawailunsdiamnn
wagldinatlummiauisssnay

(0.0l Haduns)

- umTRaaLIuETRR AR

- Mudauuey dana Aadnfilicou

- AuAsRAIUATANMSRUALavEme Sadniiliiduduie
- nMsasIvdRVazenRRAn A usRurasEdaudhulie

nuanduaguiniv
Funy

Puddusrufivuaatdneindufing
Wanrsevawfuldagiesdaau vasiianin
wandwugsdvasunializhinanasiu Aol
angailum s mvialidnusuasany
g warldomivmsieusssna

- maUiReemersuiuoiinnednmaduiiey

- msBesrlums siany myiurdintatiadmiunssyunisedaiiinnn
dnnnidufivg

- QaMEm Wy Suiusnssy Koadwa

v,doo
vowinnm




N

avuun a0 e pdemioududupatasisnima snmenasy anael andus I L

o ee ¥

) s v oa o ..
smmsmaod dhudu wiaanddionfod ldfvandandn
o oot a e b qva
ey e dnpaand i ann xieldiis Wi hifams
gnsmonnslusumaiund 350 Flaunagidr v 4 500 Alaunastin i vy swAlMdte

» 5t

- : » F - . A
wihus yadn anudlon b annnzWidioutta s Tauldeumnatig amieniSemanudiuvaanin

I ey o,

4.4 a_ o u v A P )
Yuigasonanin Ay MIPNURMPIINI lafuanidana1y

wun

¥
AT

s o » A
il

o a_ . ¥ won } . y
e 2. _.3_“5:._552._._.Bca:mus.caq._:qm_.: 7::::0.333.Mm._._: AN vﬂzs.ﬁ.z

v £
M0N0
v aasm da e P v x -
Zo 3, Vinmlfodeniiszdumninuiuninnasunwdo 2 Hilsznovians
< v P o g
iramdpaiindszmmdnhinamdafouffinodougafanasgninig

oy P

3V - -t .
Yo 4. Tunsiiimulngnmigidmiissdummndanfinnasgw mudo 2
%_q«:c.:m.m_:d>:2Emmﬁ.:_m::d¢wc,_u.s_m::m.r_,_m,m:g:_mmaﬂ:muu&{zﬂ:mu:c%:

I3 Ny 3
(nEINATENI NN Iaanimsdiulgardaud e Digmnsannmuhiidhihanmasgu
g y v—v‘ Ed e - )‘ . Id - \J«;— - W * + * b
gandn'ld ulsznoufemsTrammnsfiasngnstitleaiouaTiud nAARR i PALRINIE THI0N

a4 Py 2 P - . v o

waznadimidotosimanidon dnfudivadrhiluvinadanam aapaoudpadahifinsous

A0 TR o e 13 3
ws I¥minsafiloatudunswd nnpanase

¥
W 3le) fhdakt

o ¥
INATFTEAUAINTON
ANNTNIUBINS 32m=mo_..5m3....maa»5m: (WBGT)

fimuaihupamiesndive

v 34.0

Ahwinata 320

min 30.0

a2

werar N

¥, - . on Y, 9 0 g
Yo 5. dhlsznaufions Traanidpatlosiuiiliiineansa imtarzsieudouting

auanyumssfjinan

ot

Ao 6. m_.g_mu:E_ma:3qu._zmuﬁ._.zf«m::b3.:%:23::__4.;F,::Erﬁj?..

AnnFoNpIniuFanaUa :gu:.3_w_msslo,_._,,__msm:aﬂco._:::5mc.:_?.v.__seamfaa uie

o o 4 P - . . P
Suaswombi aaeasuiulatuaaasniason Tunaianmi HeiRFAt Y ABTNINAIM

y
fane il
. - L e
(1) aMUULIAENIAEOINBIATT 1T Apamsdasnindoals

Foundh 20 &nd (LUX) w30 2 ¥a-newdia (Foot Candle)

"

(
@ vinamaiuluoas Traam seidon Tie'la Hearinden WoninThivea

Any

w Y g Ve A ox » : Iy
AINANE WOANVUDIMY arnanapuing qad._u_n.._.:dcab._uQwaﬂd._,:ﬁd&
e e

hioun 50 dnd

A

” . . nw oA 2
winumslifauithiseamsanuasoun 1akn UMt i

w
<

v
#ho wemsifiaanedusn hunszuiunseamunssuma g a3

»

PSR agd ¥ A o o »d P
ayudrofui oo drlh Foadoudefiuazuinudhuune 1o

wagioadan andhweanistoeaitadvahitesndy 100 fndf

PR s

(4 :w,sa_::_m:sb._:goa:a3;:3&:2?5:: Taun ansofivid

o 4 w2 e . - a_w

122 adornteaing Suandivnahigind 750 liiasnns(0.7s diatning)

N T T L L AL e pnsvindassiivinalig wes
o 2 da 5 5 N XY A L

S hiind asmdbveamsdearritdos hivibonds 200 0

- wm o e

(s :w.sa:dis:s,:zmmi333:3&%‘__&8 1dun uimflfitan

4

P -1 . Wadnd

Aurfuanduiodofh msiau LA MmN YISy
i o d o s .
hasvanionszdoy anizs Wna weduminniade amniives

st dos hitfaondt 300 dndl

aua

o da & g w5
hSnamsdfidmediinnavesiiuaunun 125 Iinsnms

Py

(0.125 fiadma7) Wt iamidsshludninan 1 ANTNIRA

Wounarsn mnlsgnsusaousinzdaia nihendldednxdon

oy

aquduvaams dasaiedied iiaund 400 and




nesunLrebre Lo ssnngy

(rlaiur wugsernon)
;
Ry S

9PST AW AOLUSMLK O UL 18 MLusell

sy LrunihiLooyLen

H3A REfL
HLu: _.—W?.m\mu::.._.— __.m\anmcm.._._nn\mvﬂ.:G:.—F_..:Fhﬁﬁ%::\.u*ﬂm_.m.—,m:.xu.ﬂ_.\_._.ct_.—_aw_._ 91 Dw‘

[SIULHE M
5w

§ LIt

~

oy

:.E__.z.m-:=mnr:_.r._bc.mZ—.ovh_.:h:wsrﬁrwsn._.un-m: —._.._.u:.m._ A_._WC_ZV ieagy pue bu._cm
jeuonednso) oSty jeuoneN rARHLELULI  (VHSO) vonenspmupy ieag] 2 Kajes jeuonidnoog
ransEcwi :mﬂ GC_.E«—-.Whﬁr:E‘::FG_.a_.:.m_.—n:..mnnrwgmnﬁ:cmaﬁmswrcmm g1 D._ar

m\pt—.n nw—_b_..wn N mW.EH_.:_.%—_Ez.:.rtmz_.cv:m_c.maﬁmEn:.:__.m.:.wm
£ b ¥

vcwo.mw:_.z.,hw-éPc.ﬁ—?mm_:._.:_ﬁh—— ew“vamnz..muunmW.E—_Cmp:ﬁ_vcmc\marhsmrc Qufutistuseng

:_.ac_,_.ﬁ—ﬁw_.:mm_agm::ﬂ..qQEGﬁaomercC.._.vEQnm: BIIBIEBLACLLLLY Pt c.mr

G £ o~

BMLBTEALLELEBSLULASRBUIAELULL € LULMLORLEESY

L BriLLynt) LBELCUCRRELUROMIIRIILLUITRIBLISIUILITEAUBLACIVELY BULFLLRLLLSLURLURILY
“ SUEL e b £ B e < © .

b=

ALt BUSLUTE LIS LI BLUL AL SUELULAKINLIEN MEREATIBLILIBELY £1 B

pLuzsoLg 1 e
BIRHLEEE] PORBIILGLHUUIRS(L [LEORTLASHLULONY
k - - (e " L

.

:_..m\_..GZ_2.c.m.,?c:omzrncc.maoh..uwﬁc:m.:_.w»vc {
HaBIn) BrecsuravIun vw:»mw:.pﬂc_._.cnt..FECn:.:__.—va_.ac_..arnshrc s:?:rz.sﬁc_::c:rmﬁ
v ~ « 3 ot A i = H .

:.:.G=._m1.w_.cﬁ_h_ssmpw—ﬁ_vn.—.uswphmcw_._._rm_.._.m_ah_m: fogrLeiseoc oLt 'zl of

_..m_.m.::.b_z._.o_&m;_.vma.:mba_..n_o

wrc2.%:.....ﬁ:c%z..m_._._:..vvncw—.uw :—.m‘ﬁ.n_.._w_._v.—‘u:._.varn:.m_w_._.ns_« 2...»:..5@&5&2@;«&:_.E.a;w

:..Gvr:..n.crm_?n_.:oc L] _.:.CCE.CBn:..cwan:.z.F_.Ph:.GnnZ_.vr_._.m..cz.r:cco_u_‘..E.ﬁc_.t.:.:r@_
X % BRSNS BUYA MW w . - e
fouf n.»mc 1 as—H..aD.w—z,:cvam_nc:z.m:cn&.: ZGM_:HE_&Hn:..cnam__.:.orw..n:,_:.ﬂqnz.mcrzi_.cb

HLEOLELRBBIUN HILSWIL Gﬁ@ﬁnchr:qﬁécawﬂﬁ nedsy h:._aczbcuo..—._.@ 11 64
'~ s LAy B K L - ~ g3

LB LECE ::._.:bscﬁ__nrr: JLALSL LML ARNBLALLBILL
3 < 7] - '~

LIt




:uw:.wﬂn:.wacw_uG::ﬁmnrcmw:rochw»;e:, 038-LL 2011 89~19 W.:.@_.wwzrrﬁv.a_. L BHINLI
L.aﬁvﬁr:..vv‘_.mrs_.m_..:.@cwﬁ 0 Gw::._.vvww 88
Frmucq.@w»._:._.-swaqc?wsw:_..NEW:.:.zSnm_.:_.__._r;m:.rnuc.: :.rchcwmeﬂmvv_r
CUROLI ALUCCINCBIORUINGY HOYIDRILINIOROLI tR[iey ROURL EHTLERL] 0}
WHLEBZOTHI BHOLH PLBLULBAYEDIELUBUNGUALILERL] oL
_u.mecﬁ:r:w:,@o_n\: cv:?ﬂ:_.:mc..w WE::.:m.cm:..—.F:Ehfc.wm:mcnh—a:_.vvww gL
qr_hcﬁcmw:W«SGEEHDE_n_.Co_n._P_.~_._n£_.=_.vvw_. Lh
LLpUEBsURtaLUTRa
MOUALNLETRILERLN IILIILOULLUBLH HAGIL] (ALY ,Szm:‘_:s:._
Z._m..zmcn_.: Pcmw—:.&wr_:‘_.-Gmanw:wu:::.m_umznrc w.:_w._.w..c aurfLetts suiLe mmr:
ALBZEUISSURLABLIL UL B LUSERLIIMIIGHOLIL PRILY RBUL vgBRLERL] 89
SEST MW HiteL) WORALEAEIIL L ILBUGE
(SEST 1W) n.ﬁm:.nhcaCa_.__%@_f.mﬁ:.:;vhﬁvm_rcﬁ,rmw:ﬁc_nw_.S:.G wrisLe

wﬂ.—_ow: n:c_.\mﬁmnw_ap.m:_.%

EOAILACLBELULIEABILILER S| LORUILLAZIWIZER 7 ol

L

SUBALUIECLILEULBALIL NOURS[LLLE LURLOSUILYLAUILLUBYILBUSRLANLERLL Ly
CLBULBSUDEOSUINORIBEULRASILITGURE[ULLRCURLESEN LN BIELY
BULDSURERS 4 > P Foetiy
QLIUTLCURUALLI|LLEILY CUDPRLUTULTINGLELH CR[LIBY MQUEL[L BUHTLEECY 9
= = SRS HEEES B > o l
CLOUBBILIELROEWGEN WINEGLUIER sufLhagniLeussit
HLpeRRrLLINY REUCALU BHALGSUNLLIIGROZIL buLILY MUZE[L BRHILELD] 59
2UL0] IPUEHIILAYILLUCUIOURSLLLEE] by
qz.mnoc:.c:rf.:m:;..n:rvﬁs:._"_cmz:._._nem_Ecpmzmcﬁ_a::qnw ¥
LLRUBBEBIULEULUIEELL TLOLT
PR et e
qmwc_qo;wcwcaozm.ppoc»nEFwww:nE&: MILLALCRI LRI, BEILEIRT ULOLUL
SLULOM) ALURBIILBEASWRLIL NEEIEOLUNTRIINALOLH BR{LIBY LBITLY BEHILELE] (4
nEcE_;ZE:oSS:EE“E_::E_.E_Ut..:n_._»n_.:FEE:.qu_ [V
SURRRLTOERESEC B = - i
QEIUBHINLHLILUKS] FISITLIL BIEOLUITLLISEHALI LE[LILY TUINY suMaLbre] 19
SHugHInERLI LT Re T e 2% b < L
UIUREIG ) [T ELIBELUTUEAYISLUBLITLOUREULLESS] 6
NLEBRLOLI 1) ULBBATBRIILEE LY (ne
v LI} v i
114,0GARLH ML BILLLU (({RAPLLELY wrLLUlegir 8L SOLNLI
LN " LR . Ed Cr o TR s A
LLLSLU ELELOCARITE NLULLEMOURSRACRASH BALfLALIL PLBLIULILLIL BLBLRLILALCR
* Al A o v D 3
BR4[LAON AUPLLILELY LAERLLT DAL 1Y, NQYILLUAYLALIELUCUILUURS[LILESLY (PHEHDUNY
QUELUMAILLBRANLGHLDIIOEBILLUGLIL BUELUTULAYISLUBYBURE[LIULERE] [kar44
(Lynurnd seniut FRBOUILILELULULOUIELUGYABURSULEEEY (£t
: 4 £
PAILIIGRESH VML NOML VBALI qﬁ_:..:.:,_.__ES:;E.E:c_._»%::.qﬂ vl
A A e e Hakd PLIRIRLERS 1
CUREMILLELUBER LLRALEUBLULLL MLEALSUELBLELBRINLEDEL (M
. A A
FLLOEDASIL BIL U] SLUMYCALISLUGUIEURE[LARLEREY (e
gegz WM nLbbepiafbuiLescri LeuiLsueR
(s£57 wiL) ez culiunUA LB ILEES] LORUILO LHUUIRELIELY wnsLy

BRIALOLEELULKEOBINLERS{RARBILSUIEE R T uglipt

piit)

0t







A1919MSHauiBuAIa o ldlun1sasIadanas sz

item Description Parameter List of Equipment Equipment No. Calibration Next Calibration
L. Ambient Air TSP ORIFICE TRANSFER STANDARD/Tisch S/N 0068 17/08/2023 August 2024
High Volume Air Sampler/TET S/N TSP-18 02/07/2024 July 2025
High Volume Air Sampler/TET S/N TSP-25 02/07/2024 July 2025
High Volume Air Sampler/TET S/N TSP-29 03/07/2024 July 2025
High Volume Air Sampler/TET S/N TSP-35 04/07/2024 July 2025
Electronic Balance/METTLER TOLEDO S/N 1116392227 10/04/2024 April 2025
PM-10 ORIFICE TRANSFER STANDARD/Tisch S/N 0068 17/08/2023 August 2024
High Volume Air Sampler/TET S/N PM10-10 02/07/2024 July 2025
High Volume Air Sampler/TET S/N PM10-12 02/07/2024 July 2025
High Volume Air Sampler/TET S/N PM10-18 02/07/2024 July 2025
High Volume Air Sampler/TET S/N PM10-19 03/07/2024 July 2025
Electronic Balance/METTLER TOLEDO S/N 1116392227 10/04/2024 April 2025
PM-2.5 CERTIFICATE OF CALIBRATION-NIST TRACEABILITY S/N 172508 29/09/2023 September 2024
PM-2.5/BGl By Mesa Lab PQ200 S/N 72477 03/05/2024 May 2025
PM-2.5/BGI By Mesa Lab PQ200 SIN 72611 03/05/2024 May 2025
PM-2.5/BGl By Mesa Lab PQ200 S/N 72614 02/05/2024 May 2025
PM-2.5/BGI By Mesa Lab PQ200 S/N 72615 02/05/2024 May 2025
WS & WD Wind speed and wind direction/Davis Instruments Inc. | S/N Display MT221012035 20/11/2023 November 2024
NO, CERTIFICATE OF ACCURACY : Linde S/N AQ0917SK 05/07/2023 July 2026
NO, Analyzer/AP] 200A S/N 777 19/04/2024 October 2024
NO, Analyzer/Teledyne T200 S/N 5154 19/04/2024 October 2024
NO, Analyzer/Teledyne T200 S/N 5158 19/04/2024 October 2024
NO, Analyzer/Teledyne T200 S/N 5160 22/04/2024 October 2024
SO, CERTIFICATE OF ACCURACY : Linde S/N D636157 18/09/2023 September 2027
SO, Analyzer/Thermo 43C S/N 43C-TL-67266366 24/04/2024 October 2024
SO, Analyzer/Thermo 43C S/N 43C73374373 24/04/2024 October 2024
SO, Analyzer/API 100A S/N 195 24/04/2024 October 2024
SO, Analyzer/AP! 100E S/N 2658 24/04/2024 October 2024
Spectrophotometer/PerkinElmer S/N 365K9042909 18/08/2023 August 2024
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ltem Description Parameter List of Equipment Equipment No. Calibration Next Calibration
2. Water Temperature pH Meter (Temperature)/Horiba F-71G S/N V3B1F8H3 31/10/2023 October 2024
pH pH Meter/Horiba F-71G S/N V3B1F8H3 31/10/2023 October 2024
DS Electronic Balance/METTLER TOLEDO S/N 1116392227 10/04/2024 April 2025
DO DO Meter/HORIBA S/N D75J0012 09/02/2024 February 2025
BOD BOD Incubator/Model i250 S/N 0408-0115-0008 09/04/2024 Aprit 2025
NO,-N Spectrophotometer/PerkinElmer S/N 365K9042909 18/08/2023 August 2024
Pb, Ni Atomic Absorption Spectrophotometer S/N PZBS23100902 27/12/2023 December 2024
Model/PinAAcle 9007
Electrical Conductivity | Conductivity Meter/Horiba S/N D66G0003 29/01/2024 January 2025
SS Electronic Balance/METTLER TOLEDO S/N 1116392227 10/04/2024 April 2025
A, Ca, Cr, Cu ICP394/PerkinElmer/OPTIMA8000 S/N 078N1310024C 28/03/2024 September 2024
Fe, Zn ICP394/PerkinElmer/OPTIMAB000 S/N 078N1310024C 28/03/2024 September 2024
Cd Atomic Absorption Spectrophotometer S/N PZBS23100902 27/12/2023 December 2024
Model/PinAAcle 9007
Hg, As Atomic Absorption Spectrophotometer S/N 04050110503 28/03/2024 September 2024
Model/AAnalyst 100
Se Atomic Absorption Spectrophotometer S/N 04050110503 28/03/2024 September 2024
Model/AAnalyst 100
Na ICP394/PerkinElmer/OPTIMAB000 S/N 078N1310024C 28/03/2024 September 2024
Mn ICP394/PerkinElmer/OPTIMAS000 S/N 078N1310024C 28/03/2024 September 2024
TSS Electronic Balance/METTLER TOLEDO S/N 1116392227 10/04/2024 April 2025
Nitrate Spectrophotometer/PerkinElmer S/N 365K9042909 18/08/2023 August 2024
Sulphate Spectrophotometer/PerkinElmer S/N 365K9042909 18/08/2023 August 2024
Oil & Grease Electronic Balance/METTLER TOLEDO S/N 1116392227 10/04/2024 April 2025
Pb ICP394/PerkinElmer/OPTIMAS000 S/N 078N1310024C 28/03/2024 September 2024
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Model/AAnalyst 100

ltem Description Parameter List of Equipment Equipment No. Calibration Next Calibration
3. Sound Level Leq 24 hr Sound Calibrator/ST-120 S/N ST120C0263E 21/12/2023 December 2024
& LdBITUNIY Sound Level Meter/ACO 6226 S/N 100099 01/07/2024 31/07/2024
Sound Level Meter/ACO 6226 S/N 100101 01/07/2024 31/07/2024
Sound Level Meter/ACO 6226 S/N 110097 01/07/2024 31/07/2024
Sound Level Meter/ACO 6226 S/N 110102 01/07/2024 31/07/2024
Sound Level Meter/ACO 6226 S/N 130128 01/07/2024 31/07/2024
Sound Level Meter/ACO 6226 S/N 160143 01/07/2024 31/07/2024
Sound Level Meter/ACO 6226 S/N 160203 01/07/2024 31/07/2024
Sound Level Meter/ACO 6226 S/N 160204 01/07/2024 31/07/2024
Sound Level Meter/ACO 6226 S/N 160205 01/07/2024 31/07/2024
Sound Level Meter/ACO 6226 S/N 160211 01/07/2024 31/07/2024
Sound Level Meter/ACO 6226 S/N 160215 01/07/2024 31/07/2024
Sound Level Meter/ACO 6226 S/N 160216 01/07/2024 31/07/2024
4. Soil pH pH Meter/Horiba F-71G S/N V3B1F8H3 31/10/2023 October 2024
Moisture Electronic Balance/METTLER TOLEDO S/N 1116392227 10/04/2024 April 2025
Electrical Conductivity (EC) | Conductivity Meter/Horiba S/N D66G0003 29/01/2024 January 2025
Phosphorus Spectrophotometer/PerkinElmer S/N 365K9042909 18/08/2023 August 2024
Calcium Atomic Absorption Spectrophotometer S/N 04050110503 28/03/2024 September 2024
Model/AAnalyst 100
Me Atomic Absorption Spectrophotometer S/N 04050110503 28/03/2024 September 2024
Model/AAnalyst 100
Potassium Atomic Absorption Spectrophotometer S/N 04050110503 28/03/2024 September 2024
Model/AAnalyst 100
Manganese Atomic Absorption Spectrophotometer S/N 04050110503 28/03/2024 September 2024
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Item Description Parameter List of Equipment Equipment No. Calibration Next Calibration
5. Occupational Health Leg 8 hr Sound Level Calibrator/Digicon Tenmars S/N 180501628 16/08/2023 August 2024
and Safety Sound Level Meter/ACO TYPE 6236 S/N 112029 01/07/2024 31/07/2024
Sound Level Meter/ACO TYPE 6236 S/N 152074 01/07/2024 31/07/2024
Sound Level Meter/ACO TYPE 6236 S/N 152075 01/07/2024 31/07/2024
Sound Level Meter/ACO TYPE 6236 S/N 152076 01/07/2024 31/07/2024
Sound Level Meter/ACO TYPE 6236 S/N 152077 01/07/2024 31/07/2024
Noise Dose Noise Dosimeter/TENMARS SOUNDTEK/ST-130 S/N 200300133 23/02/2024 February 2025
Noise Dosimeter/TENMARS SOUNDTEK/ST-130 S/N 200300134 23/02/2024 February 2025
Noise Dosimeter/TENMARS SOUNDTEK/ST-130 S/N 220100050 15/02/2024 February 2025
Noise Dosimeter/TENMARS SOUNDTEK/ST-130 S/N 220100053 15/02/2024 February 2025
Noise Dosimeter/TENMARS SOUNDTEK/ST-130 S/N 220100054 15/02/2024 February 2025 ﬁ ]
Noise Dosimeter/TENMARS SOUNDTEK/ST-130 S/N 220100057 11/03/2024 March 2025 %D g
Heat Thermal Environment Monitor/JANTYTECH/ S/N 3522210146 19/03/2024 March 2025 ﬁe ]
JT2011-E2A =
s =
Thermal Environment Monitor/JANTYTECH/ S/N 3522210141 18/03/2024 March 2025 ) 8
JT2011-E2A %D 5
Thermal Environment Monitor/JANTYTECH/ S/N 3522210147 19/03/2024 March 2025 o). o
&o
JT2011-E2A o= El-
o 2
Thermal Environment Monitor/JANTYTECH/ S/N 3522210149 20/03/2024 March 2025 <9
JT2011-E2A De 7
@ a
Light Intensity Digital Lux Meter/DIGICON/LX-50 S/N AC.39620 09/11/2023 November 2024 &
é E.
= 0
= =
=g
2¢ @
D a
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Accredited calibration laboratory

JIRANATEE ASSC CA3LLT ISO/IEC 17025:2017
NSC-TISH-TIS 17025
Jiranatee Associates Co.,Ltd CALIBRATION 0367 NSC T]Sl T‘S 17025
63/14-15, 67/35-36 CALIBRATION 0367
Petchkasem 7,7/1, Rd. Watthapra, Bangkokyai, Flow measurement laboratory
Bangkck 10600 (Thailand) Calibration services department.

Tel: +6608680812

tiobile: +66863955453

E-mail: jnac-calibration@jiranatee.com
Wab site: www jiranatee.com

CERTIFICATE OF CALIBRATION

Certificate No. : COF-008-66 Page 1 of 2 Pages
MEASUREMENT ITEM : Top Load Orifice Calibration procedure:

MANUFACTURER : TISCH The Orifice gas flow device was calibrated against
MiIODEL/TYPE : TE-5025A Standard Rotary Displacement Meter {Roots

Meter) Model G65/IMC/W2-dp, The Wi-CL-004

SERIAL NUMBER 1 0068
(D NUMBER . was used as a ca/ibratiqn guideline,
CONDITION AS-RECEIVED : Used item Truceubility
CUSTOMER : Thai Environmental Technic Limited. X oy : .
. This certificate provides a traceability of The
1/6 Soi Ramkhamhaeng 145, Khwaeng/Khet Saphan Sung, measurement to recognized the national
Bangkok 10240 standards, and to realization af the international
system of units (S1) through the VSL {National

RECEIVED DATE 1 08 Aug 2023 Metrology Institute of Netherlands) via Certificate
MEASUREMENT DATE +17 Aug 2023 number: 62211801
ISSUE DATE 117 Aug 2023 .

Uncertainty of Measurement:

The reported uncertainty of measurement is based
ENVIRONMENTAL CONDITIONS: on the standard uncertainty multiplied by a
coverage factor k=2, Which for a normal

Ambient condition in the laboratory are as follow: ver
distribution corresponds to o coverage probability

Temperature 123.0+3.0 C f imately 95%. Th J h
Relative Humidity :55.0%15.0 %RH of approximately 53%. The standard uncertointy
" has been determined in accordance with the GUM
Atmospheric Pressure 1101010 hPa . . )
Evaluation of measurement
data - Guide to the expression of uncertainty in
measurement”
CALIBRATION CONDITION:
Preconditioning : 24 hours at ambient conditions.
Measurement Condition : The average values during measurement are 23.8 "C and 54.3 %RH.

NOTED: The certificate is valid only to the item calibrated an date and place of calibration.

TABULATION OF RESULTS:
The table on next page give the measured values.

Caiibratedy by:

NA« Approved signatory:
~ ) Mpr. Parinya Booncharoen

JIRANATEE ASSOCIATES 0., LTD. Calibration Department Manager

R
|

O niss Jitﬁ'épofn Lertsomphol

THIS CERTIFICATE REPORT MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN OBTAINED
IN WRITING FROM THE LABORATORY



NAC

JIIRANATEE ASSOCIATES COLLTD,

Continuation of Certificate of Calibration Number COF-008-66

MEASUREMENT RESULTS:

Page 2 of 2 Pages

The Orifice gas flow device was calibrated by direct comparison method with the Standard Rotary Displacement Meter (Roots Meter). The Humid éir_was used as a

medium in the system. The standard conditions are 25°C {298.15 K) and 760 mmHg for standard temperature and standard pressure respectively.

Table 1: The results of @ Standard calibration data

Flow rate Pressure Temperature Temperature Ap_meter Ap_Orifice
Plate [Pa] [Ta] [Tm] ¥
m’/min mmHg °C °c mmHg inH,0
1 0.700 754.191 23.89 23.40 50.276 1.674
2 1.005 754.148 23.80 23.70 54,969
3 1.118 754.084 23.88 23.81 37.664
4 1.175 754.076 23.87 23,79 27.625
5 1.420 754.047 23.89 23.81 27.348
Slope {m): 1.99045
intercept (5): -0.00789
Correlation coefficient (r): 0.99979
Uncertainty (k=2): 0.015 m*/min
Table 2: The results of @ actual calibration data
Flow rate Pressure Temperature : Temﬁeragqfé Ap_meter Ap Orifice Standard Flow [Q4]
Plate [Pa] [Ta} ['kl',m] ¥
m>/min mmHg °c: e mmHg inH;0 m*/min
1 0.700 754.191 2389 [ 23.40 50.276 1.674 0.812 0.654
2 1.005 754,148 23.80.. [+ 2370 54.969 3.395 1.156 0.932
3 1.118 754.084 |7, 2388 23.81 37.664 4.407 1.318 1.062
4 1.175 754.076 S 2387 23.79 27.625 5.018 1.406 1.132
5 1,420 754.047 '23.89 23.81 27.348 7.362 1.703 1.368
Stope (m): 1.24671
Intercept {5): -0.0

“:0:99979.

0015  m*/min

Correlation coefficient {»}):

Uncertainty {k=2):

***End of Certificate of Calibration***

‘
|
!
|

NAC

-

JIRANATTEE ASSOCIATES CO., LT




Thai Environmental Technic Limited
USEN inatagunadenlng sina

High Volume TSP&PM-10 Calibration Report

Location: Thai Environmemtal Tech

ITEM: TSP

Barometric Pressure (mm Hg) : 760.00

Average Press. (mm Hg) : 75

Average Temp (°C) : 30.6

Site ID : Bangkok

Date: 2-Jul-24

Serial No: (No.18

)

Calibrate By : Pipat

Site Conditions

Calibration Orifice

Corrected Pressure (mmHg) : 760.0

Temperature (deg K) : 2558.0

Corrected Average (mm Hg) : -
Average Temp: (Deg K} : -

Make : Tisch Qstd Slope : 1.99045
Model: TE-5025A Qstd Intercept : -0.00789
Serial#: 0068 Calibration Due Date : 16-Aug-24
Calibration Information
Plate or ORIFICE Qstd Indicate IC
Test # {in H,0) {m3/min) (CFVI) (corrected) Linear Regression
1 12.40 1.773 60.0 57.00 Slope: 29.7516
2 9.60 1.561 54.0 52.00 Intercept: 5.6088
3 7.20 1.352 50.0 48.00 Corr. Coeff: 0.9890
4 5.00 1.127 40.0 40.00
5 3.00 0.874 30.0 30.00 # of Observations: 5

Qstd = 1/m[Sqrt(H20(Pa/Pstd)(Tstd/Ta))-b}
IC =1[Sqrt(Pa/Pstd)(Tstd/Ta}]

Qstd = standard flow rate

IC = corrected chart response

I = actual chart response

m = calibrator Qstd slope

b = calibrator Qstd intercept

Ta = actual temperature during calibration (deg K)
Pa = actual pressure during calibration (mm Hg)
Tstd = 298 deg K

Pstd = 760 mm Hg

For subsequent calculation of sampler flow:
1/m{(1)[Sqrt(298/Tav)(Pav/760)]-b)

Calculations

m = sampler slope

b =sampler intercept

I =chartresponse

Tav = daily average temperature
Pav = daily average pressure

Calibrate By

Approve By

NOTE: Ensure calibration orifice has been certified within 12 months of use

— e 2,

!;) J
fﬁt/‘{]b{ﬁ/ /VZ

——

———————

——

Thai Environmental Technic Limited

1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand
o Tel : +66(0)2373-7799(Auto) Fax : +66(0)2373-7979 e admin@tet1995.com o www.tet1995.com




_"TE"— Thai Environmental Technic Limited

USHN manadunadening s1em

High Volume TSP&PM-10 Calibration Report

Location: Thai Environmemtal Tech Site ID : Bangkok Date: 2-Jul-24

ITEM : TSP Serial No: (No.25 ) Calibrate By : Pipat

Site Conditions

Barometric Pressure {mm Hg) : 760.00 Corrected Pressure (mm Hg) : 760. 0
Temperature (°C) : 25.0 Temperature (deg K) : 298. 0
Average Press. (mm Hg) :'_7:5-5-._‘@::":: Corrected Average (mm Hg) : -
Average Temp (°C) 1 29.8 - Average Temp: (DegK) : -

Calibration Orifice

Make : Tisch Qstd Slope : 1.99045
Model: TE-5025A Qstd Intercept : -0.00789
Serial#t: 0068 Calibration Due Date : 16-Aug-24

Calibration Information

Plate or ORIFICE Qstd Indicate IC
Test # (in H,0) (m3/min) (CFMV) {corrected) Linear Regression
1 12.80 1. 801 60.0 57. 00 Slope: 28.9999
2 9.60 1. 561 54.0 52.00 Intercept: 6.3422
3 7.40 1. 371 50.0 48. 00 Corr. Coeff: 0.9887
4 5.00 1.127 40.0 40. 00
5 3.00 0.874 30.0 30. 00 # of Observations: 5
Calculations
Qstd = 1/m[Sqrt(H20(Pa/Pstd)(Tstd/Ta))-b] m =sampler slope
IC =l[Sqgrt(Pa/Pstd)(Tstd/Ta)] b =sampler intercept
I =chart response
Qstd = standard flow rate Tav = daily average temperature
IC = corrected chart response Pav = daily average pressure

| = actual chart response

m = calibrator Qstd slope Calibrate By : ﬁ-—“’*

b = calibrator Qstd intercept
Ta = actual temperature during calibration (deg K)

Pa = actual pressure during calibration (mm Hg)
Tstd = 298 deg K
Pstd = 760 mm Hg Approve By

For subsequent calculation of sampler flow:
1/m((1)[Sqrt(298/Tav){Pav/760)]-b)

NOTE: Ensure calibration orifice has been certified within 12 months of use

5
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Thai Environmental Technic Limited 1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand
e Tel : +66(0)2373-7799(Auto) Fax : +66(0)2373-7979 e admin@tet1995.com e www.tet1995.com



Thai Environmental Technic Limited
USHN madadunadenlng sina

High Volume TSP&PM-10 Calibration Report

Location: Thai Environmemtal Tech Site ID : Bangkok Date: 3-Jul-24

ITEM: TSP Serial No: (No.29 ) Calibrate By : Pipat

Site Conditions

Barometric Pressure (mm Hg) : 760.00 Corrected Pressure (mm Hg) : 760.0
Temperature (°C) : 25.0 Temperature {deg K) : 298 .0
Average Press. (mm Hg) : :7:5:&:}":::_:: Corrected Average (mm Hg) : -
Average Temp (°C) : _3_;]__;15_::____ ____ Average Temp: (DegK) : -

Calibration Orifice

Make: Tisch Qstd Slope : 1.99045
Model: TE-5025A Qstd Intercept : -0.00789
Serial#f: 0068 Calibration Due Date : 16-Aug-24

Calibration Information

Plate or ORIFICE Qstd Indicate IC

Test # {in H,0) {m3/min) {CFM) {corrected) Linear Regression
1 12.30 1.766 60.0 57.00 Slope: 29.7752
2 9.80 1.577 54.0 52.00 Intercept: 5.4130
3 7.40 1.371 50.0 48.00 Corr. Coeff: 0.9918
4 5.00 1.127 40.0 40.00
5 3.00 0.874 30.0 30.00 # of Observations: 5

Calculations

Qstd = 1/m[Sqgrt{H20(Pa/Pstd){Tstd/Ta))-b] m = sampler slope
IC =1[Sqrt(Pa/Pstd){Tstd/Ta)] b =sampler intercept
I =chart response
Qstd = standard flow rate Tav = daily average temperature
IC = corrected chart response Pav = daily average pressure
I = actual chart response
m = calibrator Qstd slope Calibrate By : —

b = calibrator Qstd intercept
Ta = actual temperature during calibration (deg K)

Pa = actual pressure during calibration (mm Hg)
Tstd = 298 deg K

D /
47 )
Pstd = 760 mm Hg Approve By : é;//(f//?jzﬁﬁ, ﬁ?
For subsequent calculation of sampler flow:
1/m({1){Sgrt(298/Tav){Pav/760)}-b)
NOTE: Ensure calibration orifice has been certified within 12 months of use

Thai Environmental Technic Limited 1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thaitand
e Tel : +66(0)2373-7799(Auto) Fax : +66(0)2373-7979 o admin@tet1995.com o www.tet1995.com



Thai Environmental Technic Limited
UIEN matadsmnnssung 356

High Volume TSP&PM-10 Calibration Report
Location: Thai Environmemtal Tech Site iD : Bangkaok Date: 4-Jul-24
ITEM : TSP Serial No: (No.35 ) Calibrate By : Pipat
Site Conditions
Barometric Pressure {mm Hg) : 760.00 Corrected Pressure (mm Hg) : 760.0
Temperature (°C) t25.0 Temperature (degK) : 298.0
Average Press. (mm Hg) : 754.4 Corrected Average (mm Hg) : -
Average Temp {°C) : 29.6 Average Temp: (DegK) : -
Calibration Orifice
Make : Tisch Qstd Slope : 1.99045
Model : TE-50255 Qstd Intercept : -0.00789
Serial#: 0068 Calibration Due Date : 16-Aug-24
Calibration Information
Plate or ORIFICE Qstd Indicate IC
Test # {in H,0) {m3/min) (CFM) {corrected) Linear Regression
1 12.40 1.773 60.0 57.00 Slope : 30.0810
2 9.20 1.528 54.0 52.00 Intercept: 5.4789
3 7.00 1.333 50.0 48.00 Corr. Coeff: 0.59855
4 5.00 1.127 40.0 40.00
5 3.00 0.874 30.0 30.00 # of Observations: 5
Calculations
Qstd = 1/m[Sqrt(H20(Pa/Pstd)(Tstd/Ta))-b} m =sampler slope
IC =I[Sqrt(Pa/Pstd)(Tstd/Ta)] b =samplerintercept
= chart response
Qstd = standard flow rate Tav = daily average temperature
IC = corrected chart response Pav = daily average pressure
I = actual chart response
m = calibrator Qstd slope Calibrate By : T ¢

b =calibrator Qstd intercept
Ta = actual temperature during calibration (deg K)

Pa = actual pressure during calibration (mm Hg)

Tstd = 298 deg K ; { , i
Pstd = 760 mm Hg Approve By ‘;)27%%4%%/ /7

For subsequent calculation of sampler flow:
1/m{{1){Sqrt(298/Tav)(Pav/760)]-b)
NOTE: Ensure calibration orifice has been certified within 12 months of use

ms—— w——— —————————

Thai Environmental Technic Limited 1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand
o Tel : +66(0)2373-7799(Auto) Fax : +66(0)2373-7979 « admin@tet1995.com e www.tet1995.com



Thai Environmental Technic Limited
VU madagunadenlng sina

High Volume TSP&PM-10 Calibration Report

Location: Thai Environmemtal Tech Site ID: Bangkok Date: 2-Jul-24

ITEM : PM10 SerialNo: (No. 10 ) Calibrate By : Pipat

Site Conditions

Barometric Pressure {mm Hg) : 760.00 Corrected Pressure (mm Hg) : 760.0

Temperature {degK) : 298.0

Corrected Average (mm Hg) : -

Average Temp: (DegK) : -

Calibration Orifice

Make : Tisch Qstd Slope : 1.99045
Model: TE-50254 Qstd Intercept : -0.00789
Serial#: 0068 Calibration Due Date : 16-Aug-24

Calibration Information

Plate or ORIFICE Qstd Indicate IC

Test # (in H,0) {m3/min) {CFM) (corrected) Linear Regression
1 12.20 1.758 60.0 60.00 Slope: 34.2805
2 9.20 1.528 54.0 54.00 Intercept: 1.2747
3 7.20 1.352 50.0 50.00 Corr. Coeff: 0.9913
4 5.00 1.127 40.0 40.00
5 3.00 0.874 30.0 30.00 # of Observations: 5

Calculations

Qstd = 1/m{Sqrt(H20(Pa/Pstd)(Tstd/Ta))-b] m =sampler slope
IC =l[Sqrt(Pa/Pstd)(Tstd/Ta)] b =sampler intercept
= chart response
Qstd = standard flow rate Tav = daily average temperature
IC = corrected chart response Pav = daily average pressure
= actual chart response
m = calibrator Qstd slope Calibrate By n—

b = calibrator Qstd intercept
Ta = actual temperature during calibration {deg K)

Pa = actual pressure during calibration (mm Hg)
Tstd = 288 deg K

Pstd = 760 mm Hg Approve By

%20\ Ming X M

For subsequent calculation of sampler flow:
1/m{{1)[Sqrt(298/Tav){Pav/760)}-b)
NOTE: Ensure calibration orifice has been certified within 12 months of use

Thai Environmental Technic Limited 1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand
o Tel : +66(0)2373-7799(Auto) Fax : +66(0)2373-7979 e admin@tet1995.com  www.tet1995.com



Thai Environmental Technic Limited
YSHN madagunadauing a0

High Volume TSP&PM-10 Calibration Report

Location: Thai Environmemtal Tech Site ID : Bangkok Date: 2-Jul-24

ITEM: PM10 Serial No: (No. 12 ) Calibrate By : Pipat

Site Conditions

Barometric Pressure {(mm Hg) : 760.00 Corrected Pressure {mmHg) : 760.0

Temperature {deg K) : 298.0

Corrected Average (mm Hg) : -

Average Temp: (Deg K) : -

Calibration Orifice

Make : Tisch Qstd Slope : 1.99045
Model: TE-50252 Qstd Intercept : -0.00789
Serial#: 0068 Calibration Due Date : 16-Aug-24

Calibration Information

Plate or ORIFICE Qstd Indicate iC

Test # {in H,0) {m3/min) {CFM) (corrected) Linear Regression
1 12.00 1.744 60.0 60.00 Slope: 34.7808
2 9.20 1.528 54.0 54.00 Intercept: 0.7107
3 7.20 1.352 50.0 50.00 Corr. Coeff: 0.9926
4 5.00 1.127 40.0 40.00
5 3.00 0.874 30.0 30.00 # of Observations: 5

Calculations

Qstd = 1/m[Sqrt(H20(Pa/Pstd)(Tstd/Ta))-b] m = sampler slope
IC =1{Sqrt{Pa/Pstd){Tstd/Ta)] b =samplerintercept
| =chart response
Qstd = standard flow rate Tav = daily average temperature
1C = corrected chart response Pav = daily average pressure
| = actual chart response
m = calibrator Qstd slope Calibrate By — .

b = calibrator Qstd intercept
Ta = actual temperature during calibration {deg K}

Pa = actual pressure during calibration (mm Hg}
Tstd = 298 deg K
Pstd = 760 mm Hg Approve By

For subsequent calculation of sampler flow:
1/m((1)[Sqrt(298/Tav)(Pav/760}]-b)
NOTE: Ensure calibration orifice has been certified within 12 months of use

Thai Environmental Technic Limited 1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand
o Tel : +66(0)2373-7799(Auto) Fax : +66(0)2373-7979 e admin@tet1995.com o www.tet1995.com



That Environmental Technic Limited
YSEN matiagdanasy ing a19a

High Volume TSP&PM-10 Calibration Report

Location: Thai Environmemtal Tech Site ID : Bangkok Date: 2-Jul-24

ITEM : PM10 Serial No: (No. 18 ) Calibrate By : Pipat

Site Conditions

Barometric Pressure (mm Hg) : 760.00 Corrected Pressure {mm Hg) :
Temperature (°C) : 25.0 Temperature (deg K) :

Average Press. (mm Hg) : _7.5:41:_7‘;::: ______ Corrected Average (mm Hg) :
Average Temp (°C) :31.2 Average Temp: (Deg K) :

Calibration Orifice

Make : Tisch Qstd Slope : 1.99045
Model : TE-50252 Qstd Intercept : -0.00789
Seriald: 0068 Calibration Due Date : 16-Aug-24

Calibration Information

Plate or ORIFICE Qstd Indicate IC

Test # (in H,0) (m3/min) {CFVI) (corrected) Linear Regression
1 12.30 1.766 60.0 60.00 Slope: 34.0325
2 9.20 1.528 54.0 54.00 Intercept: 1.5550
3 7.20 1.352 50.0 50.00 Corr. Coeff: 0.9906
a4 5.00 1.127 40.0 40.00
5 3.00 0.874 30.0 30.00 # of Observations: 5

Calculations

Qstd = 1/m{Sqrt(H20(Pa/Pstd)(Tstd/Ta))-b] m = sampler slope
IC =I{Sqrt(Pa/Pstd)(Tstd/Ta}] = sampler intercept
= chart response
Qstd = standard flow rate Tav = daily average temperature
IC = corrected chart response Pav = daily average pressure
} = actual chart response
m = calibrator Qstd slope Calibrate By _ e

b = calibrator Qstd intercept
Ta = actual temperature during calibration (deg K)

Pa = actual pressure during calibration (mm Hg)

Tstd = 298 deg K ) / )
Pstd = 760 mm Hg Appl’OVB By . ;R AN Y

For subsequent calculation of sampler flow:
1/m((1)[Sqrt(298/Tav)(Pav/760)]-b)
NOTE: Ensure calibration orifice has been certified within 12 months of use

Thai Environmental Technic Limited 1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand
o Tel : +66(0)2373-7799(Auto) Fax : +66(0)2373-7979 e admin@tet1995.com » www.tet1995.com



Thai Environmental Technic Limited
USEN madagInndanIng a1na

High Volume TSP&PM-10 Calibration Report

Location: Thai Environmemtal Tech Site ID : Bangkok Date: 3-Jul-24

ITEM : PM10 Serial No: (No. 19 ) Calibrate By : Pipat

Site Conditions

Barometric Pressure {mm Hg) : 760.00 Corrected Pressure {mm Hg) : 760.0
Temperature (°C) : 2

Average Press. (mm Hg} : 7
Average Temp {°C) :

Calibration Orifice

Make : Tisch Qstd Slope : 1.99045
Model : TE-5025A Qstd Intercept : -0.00789
Serial#: 0068 Calibration Due Date : 16-Aug-24

Calibration Information

Plate or ORIFICE Qstd Indicate IC

Test # {in H,0) {m3/min) (CFM) (corrected) Linear Regression
1 12.00 1.744 60.0 60.00 Slope: 34.9500
2 9.00 1.511 54.0 54.00 Intercept: 0.7346
3 7.00 1.333 50.0 50.00 Corr. Coeff: 0.9894
4 5.00 1.127 40.0 40.00
5 3.00 0.874 30.0 30.00 # of Ohservations: 5

Calculations

Qstd = 1/m[Sqrt{H20(Pa/Pstd){Tstd/Ta}})-b] m = sampler slope
IC =I[Sqrt(Pa/Pstd)(Tstd/Ta)] b =sampler intercept
| = chart response
Qstd = standard flow rate Tav = daily average temperature
IC = corrected chart response Pav = daily average pressure
| = actual chart response
m = calibrator Qstd slope Calibrate By —_

b = calibrator Qstd intercept
Ta = actual temperature during calibration (deg K)

Pa = actual pressure during calibration (mmHg)

Tstd = 298 deg K %?/ / ﬂ'/)
Pstd = 760 mm Hg Approve By . ! )ﬂ\g\/zlﬂ_ﬁ

For subsequent calculation of sampler flow:

1/m{{1)[Sqrt{298/Tav}{Pav/760}]-b)

NOTE: Ensure calibration orifice has been certified within 12 months of use

Thai Environmental Technic Limited 1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand
o Tel : +66(0)2373-7799(Auto) Fax : +66(0)2373-7979 e admin@tet1995.com e www.tet1995.com



Mesa Labs 12100 W. 6th Ave

Lakewood, CO 80228
NIST Traceable Calibration Facility

CERTIFICATE OF CALIBRATION - NIST TRACEABILITY

Calibration Report #: 172508-29092023
DeitaCal Serial Number: 172508
Calibration Technician: Elsy Lasky
Date: 29-Sep-2023
Recommended Recal Date: 29-Sep-2024

Critical Venturi Flow Meter
Max Uncertainty = 0.346%

TE20007 1.40-6.0 LPM Calibration Due: 1-Aug-2024
TE20005 6 - 30.00 LPM Calibration Due:  12-Aug-2024
Room Temperature: +- 0.03°C from -5°C - 70°C Room Temperature: 22.50 °C
Brand: Eutechnics
TE Number: TE12242 Serial Number: A11441
Std Cal Date: 5-Oct-22 Std Cal Due Date: 5-Oct-23
Ambient Temperature (set): 232 °C

Aux (filter) Temperature (set): 22.5°C

Barometric and Absolute Pressure
Vaisala Model PTB330 (50-1100) Digital Accuracy: 0.03371%

TE Number: TE12311 Serial Number: H0850001
Std Cal Date: 6-Feb-23 Std Cal Due Date: 6-Feb-24
DeltaCal:

Barometric pressure (set):  617.80 mmHg

Results of Venturi Calibration
Flow Rate (Q) vs. Pressure Drop (AP). Where: Q=Lpm, AP= Cm of H20
Venturi
TE20007 Q= 3.8896 AP 0.52178  Overall Uncertainty: 0.35%
TE20005 Q= 3.89792 AP 0.52069 Overall Uncertainty: 0.35%

FM-00266 Rev E Page 1 of 2



Mesa Labs 12100 W. 6th Ave Lakewood,
CO 80228

M e S a La ’ g NIST Traceable Calibration Facility

As Shipped Calibration Data for DeltaCal

Date Technician

Unit Type: DC 1

Flow Range: 1.5-19.5 LPM

29Sep2023

Elsy Lasky

Serial No. : 172508 Ambient Pressure:  617.4  mmHg
Firmware Version: 4.00P Ambient Temperature: 22.5 °C

Range 1 Test Pr?atsa::fre Bs:;)sn;ﬁzc VenturiQa DUT Qa % error

Venturi TE20007 # LPM LPM %
Type 2B 1 : | 0.725
Flow range 1.40-6.0 LPM 2 0.750
3 0.390
4 0.651
5 0.287
6 : o] 5 -0.169

MaX|mum allowable error at
any flow rate is 0.75%. Result

Range 2 Test Prf\?at:::fre Bsggsr?siigc VenturiQa DUT Qa % error

Venturi TE20005 # mmHg mmHg LPM LPM_ %
Type 1B 1 - 13446 6183 | 6501 6500 | -0.015
Flow range 6 - 30.00 LPM 2 205 64 6183 10.022 949 | -0.728
3 26674 6183 | 1 -0.422
4 : 326 23 ,618 3 | 15 -0.281
5 367. 09’,  618. 3 -0.183
6 | 40415 6183 | 19 9.846 | 0.020
Maximum allowable error at Average | -0.268

any flow rate is 0.75%. Result
Performed By: Elsy Lasky Date: 29-Sep-2023
£l A
rd Remert /
Approved By: ity Specialist Date: Z95Cplpr 2
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Mesal

Unit Type: DC 1

Flow Range: 1.5-19.5 LPM

Serial No. : 172508

Firmware Version:

Mesa Labs 12100 W. 6th Ave

CO 80228
NIST Traceable Calibration Facility

As-Found data for DeltaCal

Lakewood,

Date Technician
298ep2023 Elsy Lasky
Ambient Pressure: 617.4 - mmHg
4.00P Ambient Temperature: 22.5 °C

As Received Temp. Press. Calibration As Shipped Temp. Press. Calibration
DUT Standard Diff +/- 1 mmHg DUT Standard Diff
Presws 617.8 617 0.8 618.3 617.4 0.9
mmHg
DUT Standard Diff DUT Standard Diff
Tempays °C 22.9 222 0.7 23.2 22.5 0.7
Temp Fil_leroc 222 222 0 22.5 22.5 0
Offset New Offset
PresAmB 0.84 0.04
TEMpAME 0.82 0.12
Temp Filter i} 0
Range 1 Static Barometric ‘
Test Pressure Pressure | VenturiQa DUT Qa % error
Venturi TE20007 # mmHg mmHg LPM LPM %
Type 2B 1 132.06 617.8 1.718 1.989 15.774
Flow range 1.40 - 6.0 LPM 2 198.75 617.8 3.019 2.925 -3.114
3 263.00 617.8 3.722 3.844 3.278
4 318.07 617.8 4,532 4.589 1.258
5 367.46 617.8 5.330 5.283 -0.882
6 417.45 617.8 5.946 5.989 0.723
Maximum allowable error at |Average 2.840
any flow rate is 0.75%. Result
Static Barometric
Range 2 Test Pre:sure Pressure | VenturiQa DUT Qa % error
Venturi TE20005 # mmHg mmHg LPM LPM %
Type 1B 1 133.12 617.8 6.438 6.460 0.342
Flow range 6 - 30.00 LPM 2 20425 617.8 9.958 9892 | -0.663
3 266.20 6183 | 13.014  12.848 | -1.276
4 132805 6183 | 16.072 15819 | -1.574
5 372.08 6183 | 18249 17.947 | -1.655
6 411.10  618.3 | 20179  19.872 | -1.521
Maximum allowable error at |Average -1.058
any flow rate is 0.75%. @tg_—_
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Thai Environmental Technic Limited
USEN matadsadeulneg o1na

PM-2.5 Calibration Report

Equipment Name . PM25 Ambient Temperature . 2°C
Manufacturer :  BGI By Mesa Lab Relative Humidity © 55.0%RH
Model . PQ200 Barometric : 758.9 mm Hg
Serial Number . 72477 Calibration Date : 3-May-24
ID. Number . 04 Dued Date of Calibrate © 3-May-25
Reference Standards

Equipment Name Model Serial No. Certificate No. Due. Date

Multi-Tube Autometic Gas Calibrator Delta Cal DC1 172508 FM-00266 Rev E 29-Sep-23

System Flow Performance Test ( Unit : I/min )

STD Setting UUC Reading Error () Uncertainty
15.00 15.01 0.00 0.01
16.70 16.70 0.00 0.00
18.40 18.02 0.00 0.01

System Temperature Performance Test ( Unit : °C )

STD Setting UUC Reading Error (&) Uncertainty
25 25.00 0.00 0.01
28 28.01 0.00 0.01
32 32.01 0.00 0.01
Barometric Pressure Test ( Unit : mmHg )
STD Setting UUC Reading Error (£) Uncertainty
758.9 758.90 0.00 0.03

Calibration by . %: .
I

Calibration Officer

N y
Approved by : ]’lé’\Wuﬂ/ W)

Authorized Signatory

Thai Environmental Technic Limited

1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand
@ Tel : +66(0)2373-7799(Auto) Fax:+66(0)2373-7979 @ admin@tet1995.com ® www.tet1995.com
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PM-2.5 Calibration Report

Thai Environmental Technic Limited
USHN managuadaulneg J10n

Equipment Name PM 2.5 Ambient Temperature 32°C
Manufacturer BGI By Mesa Lab Relative Humidity 55.0%RH
Model PQ200 Barometric 758.7 mm Hg
Serial Number 72611 Calibration Date 3-May-34
ID. Number 05 Dued Date of Calibrate 3-May-25
Reference Standards
Equipment Name Model Serial No. Certificate No. Due. Date
Multi-Tube Autometic Gas Calibrator Delta Cal DC1 172508 FM-00266 Rev E 29-Sep-23
-0.014 0.0 0.0

System Flow Performance Test { Unit : 1/min )

STD Setting UUC Reading Error (&) Uncertainty
15.00 15.00 0.00 0.01
16.70 16.70 0.00 0.01
18.40 18.40 0.00 0.01

System Temperature Performance Test ( Unit : °C)
STD Setting UUC Reading Error (+) Uncertainty
25 25.02 0.00 0.04
28 28.12 0.00 0.22
32 32.04 0.00 0.05
Barometric Pressure Test ( Unit : mmHg )

STD Setting UUC Reading Error (+) Uncertainty

758.7 758.64 0.00 0.09

Calibration by

Calibration Officer

Approved by :

Reovuz ]

Authorized Signatory

Thai Environmental Technic Limited

1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand
® Tel: +66(0)2373-7799(Auto) Fax:+66(0)2373-7979 @ admin@tet1995.com @ www.tet1995.com




Thai Environmental Technic Limited
USUN managaundeylneg e

O TET

PM-2.5 Calibration Report

Equipment Name PM 2.5 Ambient Temperature . 32°C
Manufacturer BGI By Mesa Lab Relative Humidity 55.0%RH
Model . PQ200 Barometric 758.2 mm Hg
Serial Number . 72614 Calibration Date 2-May-24
ID. Number .07 Dued Date of Calibrate 2-May-25
Reference Standards

Equipment Name Model Serial No. Certificate No. Due. Date

Multi-Tube Autometic Gas Calibrator Delta Cal DCI 172508 FM-00266 Rev E 29-Sep-23

System Flow Performance Test ( Unit : I/min )

STD Setting UUC Reading Error (&) Uncertainty
15.00 15.02 0.01 0.02
16.70 16.70 0.00 0.01
18.40 18.41 0.00 0.01

System Temperature Performance Test ( Unit : °C)
STD Setting UUC Reading Error (£) Uncertainty
25 25.02 0.00 0.04
28 28.06 0.00 0.09
32 32.02 0.00 0.04
Barometric Pressure Test ( Unit : mmHg )
STD Setting UUC Reading Error (£) Uncertainty
758.2 758.20 0.00 0.07
. N 4
Calibration by . ¢~ ) Approved by : %!\'NLL&] / W)

Calibration Officer

Authorized Signatory

Thai Environmental Technic Limited
© Tel: +66{0)2373-7799(Auto) Fax:+66(0)2373-7979 ® admin@tet1995.com @ www.tet1995.com

1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand




@ -1-E1— Thai Environmental Technic Limited

USHN manadanaasylng 910

PM-2.5 Calibration Report

Equipment Name : PM25 Ambient Temperature . 3°C
Manufacturer : BGI By Mesa Lab Relative Humidity : 55.0%RH
Model . PQ200 Barometric : 7582 mm Hg
Serial Number : 72615 Calibration Date - Z_May-24
ID. Numiber . 08 Dued Date of Calibrate : 2-May-25
Reference Standards
Equipment Name Model Serial No. Certificate No. Due. Date
Multi-Tube Autometic Gas Calibrator Delta Cal DC1 172508 FM-00266 Rev E 29-Sep-23
System Flow Performance Test ( Unit : I/min )
STD Setting UUC Reading Error (&) Uncertainty
15.00 15.01 0.00 0.01
16.70 16.70 0.00 0.01
18.40 18.40 0.00 0.01
System Temperature Performance Test ( Unit : °C)
STD Setting UUC Reading Error (&) Uncertainty
25 25.04 0.00 0.05
28 28.06 0.00 0.09
32 32.06 0.00 0.09
Barometric Pressure Test ( Unit : mmHg )
STD Setting UUC Reading Error (&) Uncertainty
758.2 758.10 0.00 0.07
- ‘j,\ P
Calibration by . wS Approved by : Fary Mﬂ/ ),
Calibration Officer Authorized Signatory

Thai Environmental Technic Limited ~ 1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand
® Tel : +66(0)2373-7799(Auto) Fax : +66(0)2373-7979 @ admin@tet1995.com ® www.tet1995.com



THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

Calibration Certificate

lssued by : Calibration & Test Section : Meteorological Instruments Bureau

Date of Issue 20 November, 2023 Certification No. 409/23

Page : 1 of 2
Object : wind speed and wind direction
Manufacturer : Davis Instruments Inc.
Type : Vantage VUE Model No. B : #6251EU

ID No. No.33

Serial No. Display MT221012035 Transmitter MT231004044
Customer : Thai Environmental Technic Limited.

1/6 Soi Ramkhamhaeng 145,

Khwaeng/Khet Saphan Sung, Bangkok 10240.

Calibration Condition ; Temperature 25.1 °C  Barometric Pressure 1016.5 hPa

NATIONAL STANDARD WIND TUNNEL

: Thermal Anemometer 642 S/N 91563

1 HOOK GAGE NO 1425 Pitot Tube Theodor Friedrichs Type 0800.0000 serial 9023
N.L.S.T. Test Reference Number 731/241460 : Standard Velocity at 20 - 30 m/sec
. Ultrasonic Anemometer Model DA-650-3TV (sensor TR-90AH)

Serial Number 110730029 (sensor 120629588)
JAPAN QUALITY ASSURANCE ORGAN!ZAT]/OI_\I\ : Standard Velocity atﬁ;. 20.misec

Calibrated by : C\bw

Mr. Watcharapol Subwat

Mechanical Engineer




THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel, 081-454-2804,0-2399-0469

The Result of Calibration

Certification No. 409/23

20 November, 2023 Page : 2 of 2
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vacumm | Velocity Velocity Correction
m/see inches H20 | inches H20 | In/sec m/sec m/sce
1.00 - - - 0.9 0.10
3.02 - - - 2.7 0.32
5.00 Co- - - 4.9 0.10
7.00 - - - 6.7 0.30
9.02 - - - 9.0 0.02
11.01 - - - 10.7 031
13.01 - - - 13.0 0.01
15.01 - - - 15.0 0.01
17.02 - - - 17.0 0.02
20.02 - - - 20.1 -0.08
Wind Aloft Plotting Board.
US.DEPARTMENT OF COMMERCE WEATHER BUREAU
WIND DIRETION TESTED WIND DIRECTION
0 0
90 90
180 180
270

Calibrated by : ; !

Mr. Watcharapol Subwat

Mechanical Engineer




THE LINDE GROUP- | —
Certificate Of Analysis
Special Gases Mixture

Customer Details e
Name: Address: Customer Tag No.:

Thai Environmental Technic Limited 1/6 Soi Ramkhamhaeng 45, Sapansoong,
Khet Saphan Sung, Bangkok 10240

Certificate Details
«  Number: 1734/23 Date of Issue: 5-Jul-2023 Expiry date:: 5-Jul-2026
Material Details '

Production Order: 90178560 Material Code: 640300-SK-44 Cylinder No.: ~A009175K
Gas content: 5.520 M’ Filling pressure: 145.0 bar valve:  (GA660SS
Cyhinder Owner: LINDE Cylinder Material: Spectra seal ' L

Laboratory Report

Analytical Result
Norminat
Component i ! inty?
pone Concentration Analysis Resuit Uncertainty
Nitric Oxide 40.0 ppm 40.5 ppm +1% relative
Other NOx impurity Less than 2.0 ppm
in Nitrogen
Reference Standard Cylinder number
Nitric Oxide 2580135G.
In Nitrogen ‘ '
Instrument/Make /Model

FTIR Spectrometers Nicolet 1550

Recommend usage condition
Minimum utilization: 5% of actual conte
Storage condition: Keep in well
Comments '
- Whenreordering, please g

e Oxyzen Analyzer, (3) Electioche
erified e

fnsz'ns (66)38.570-373




Thai Environmental Technic Limited
UVSEN managsnsenlng 9196

NOx Analyzer Calibration Report

Calibrate Date :19-Apr-24 Temperature (°C ) : 25°C

Analyzer Type : NOx Barometer (mmHg) : 759 .9

Brand : API Humidity (50+15 %) 50.0%RH

Model ;200 A Dilutor - API M700 S/N 625
Serial Number :777 (No.25) Zero Air : APT M701 S/N 1926
Range : 500 ppb Standard gas : A00S17 SK

Calibration of Span

Before of Span.(ppb) After of Span.(ppb) .
Supply Gas Ref Value(ppb) Nox 0 NG, Now <0 NO, % diff of Span
Zero 0.0 0.5 0.3 0.2 0.0 0.0 0.0 0.0
Span 400.0 392.0 | 391.0 1.0 400.0 400.0 0.0

Multi Point Calibration

Analyzer Disp.(ppb) Output Difference
Ref Value(ppb) - - -
NOx NO NO, Diff(ppb) % Diff Abs (%) Diff

0.0 0.5 0.4 0.0 0.42 0.001 0.11
100.0 101.5 | 100.3 1.2 0.30 0.003 0.30
200.0 201.3 | 200.1 1.2 0.10 0.000 0.05
400.0 389.8 | 399.5 0.3 -0.50 -0.001 0.13
Average Diff (%) 0.14

Multi Point Calibration
450.0

400.0

y = 0.9976x + 0.492 )
RZ=1

350.0
300.0 /
250.0 //
200.0
150.0 n//u
100.0

50.0 /

0.0 :3/

0.0 100.0 200.0 300.0 400.0 500.0
Ref Value(ppb)

Analyzer Disp.{ppb)

Calibrate by: W Approved by : PVAN M/ M
-

o

uft luagad : 00 uABUIIR 02/09/15 mvfuuuesy : QF QP16-06

Thai Environmental Technic Limited ~ 1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand
e Tel : +66{0)2373-7799(Auto) Fax :+66{0}2373-7979 e admin@tet1995.com e www.tet1995.com



Thai Environmental Technic Limited

NOx Analyzer Calibration Report
Calibrate Date :19-Apr-24 Temperature (°C) : 25°C
Analyzer Type : NOx Barometer (mmHg) : 760.0
Brand : Teledyne Humidity (50=15 %) 50.0%RY
Model . T200 Dilutor . APT M700 S/N 625
Serial Number :5154 (No.30) Zero Air : API M701 S/N 1926
Range : 500 ppb Standard gas ; AD0317 5K
Calibration of Span
Before of Span.(ppb) After of Span.(ppb) o 1
Supply Gas Ref Value(ppb) On 0 NO, Nom NO NO, % diff of Span
Zero 0.0 0.5 0.8 ~-0.3 0.0 0.0 0.0
Span 400.0 394.0 | 392.0 2.0 400.0 400.0 0.0
Multi Point Calibration
Analyzer Disp.(ppb i
Ref Value(ppb) Y p-(ppb) : Outpl.lt Difference ‘
NOx NO NO, Diff(ppb) % Diff Abs (%) Diff
0.0 0.3 0.1 0.2 0.10 0.000 0.03
100.0 99.7 100.1 ~-0.4 0.10 0.001 0.10
200.0 199.7 | 199.1 0.6 -0.80 -0.005 0.45
400.0 401.2 | 400.5 0.7 0.50 0.001 0.13
Average Diff (%) 0.22
Multi Point Calibration
450.0
y=1.0007x~0.18
400.0 RECT /'G
= 350.0 /
[=N
£ 300.0 —
Z 2500
a /
E 200.0 /,_,
= 150.0
2 v
< 100.0 /;
50.0
0.0 C : : ( .
0.0 100.0 200.0 300.0 400.0 500.0
Ref Value{ppb)
Calibrate by: W Approved by : %%Z’/’i}""/@’klﬂfk ™

[

uA lvpsaT ; 00

Thai Environmental Technic Limited

o

ufeusiA 02/09/15

myfinuuwesy | QF-QP16-06

1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand

e Tel : +66(0)2373-7799(Auto) Fax : +66{0)2373-7979 e admin@tet1995.com e www.tet1995.com



Thai Environmental Technic Limited
VSN madagunadenlng sne

NOx Analyzer Calibration Report

Calibrate Date :19-Apr-24 Temperature (°C) : 25°C

Analyzer Type :NOx Barometer (mmHg) : 760.0

Brand : Teledyne Humidity (50+15 %) 50.0%RH

Model . T200 Dilutor .« APT M700 S/N 625
Serial Number ;5158 (No.31) Zero Air : API M701 S5/N 1926
Range : 500 ppb Standard gas : A00917 SK

Calibration of Span

Suppiv G Ref Value(ppb) Before of Span.(ppb) After of Span.(ppb) % diff of S
u i
uppLy as e vaietpp NOx | NO | NO, | NOx | NO | No, | ectorpan
Zero 0.0 1.3 1.4 -0.1 0.0 0.0 0.0
Span 400.0 413.0 | 411.0 2.0 400.0 400.0 0.0
Multi Point Calibration
Analyzer Disp.(ppb iffer
Ref Value(ppb) Y p-(ppb) : OutpL'rt Difference .
NOx NO NO, Diff(ppb) % Diff Abs (%) Diff
0.0 0.4 0.3 0.1 0.30 0.001 0.08
100.0 99.8 99.7 0.1 -0.30 -0.003 0.30
200.0 201.1 1} 200.5 0.6 0.50 0.003 0.25
400.0 401.2 | 400.4 0.8 0.40 0.001 0.10
Average Diff (%) 0.22
Multi Point Calibration
450.0 - -
| y = 1.0008x + 0.08
4000 - T /.'3
= 350.0 -
a /
£ 300.0
a pd
o 250.0
a /
5 200.0 B
£ 150.0
c /
< 100.0 /_.
50.0 o
003 : : . ( -
0.0 100.0 200.0 300.0 400.0 500.0
Ref Value(ppb)
. ~ ol Rovowa/ M
Calibrate by: g . Approved by : ovwALl T
uflafed : 00 Fufiousid 02/0/15 vituuvedy : QF-QP16-06

Thai Environmental Technic Limited ~ 1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand
e Tel : +66{0J2373-7795(Auto} Fax : +66(0)2373-7579 e admin@tet1995.com o www.tet1995.com



Thai Environmental Technic Limited
VSHN maNaaIIndouIng 310a

NOx Analyzer Calibration Report

Calibrate Date :22-Apr-24 Temperature (°C ) : 25°C

Analyzer Type : NOx Barometer (mmHg) : 760.0

Brand : Teledyne Humidity (50£15 %) 50.0%RH

Model . T200 Dilutor . APT M700 S/N 625
Serial Number :5160 (No.33) Zero Air : APT M701 S/N 1926
Range . 500 ppb Standard gas : 400917 SK

Calibration of Span

Supply Gas | Ref Value(ppb) Before of Span.(ppb) After of Span.(ppb) % diff of Span
NOx NO NO, NOx NO NO,
Zero 0.0 1.4 0.9 0.5 0.0 0.0 0.0 0.0
Span 400.0 412.0 | 405.0| 7.0 | 400.0 | 400.0] 0.0 0.0
Multi Point Calibration
Ref Value(ppb) Analyzer Disp.(ppb) . Outpl.lt Difference '
NOx | NO | NO, Diff(ppb) % Diff Abs (%) Diff

0.0 0.3 0.3 0.1 0.25 0.001 0.06
100.0 101.2 | 100.4| 0.8 0.40 0.004 0.40
200.0 199.9 | 199.5 | 0.4 -0.50 -0.003 0.25
400.0 401.0 | 399.8 | 1.2 -0.20 0.000 0.05
Average Diff (%) 0.23

Multi Point Calibration

y=0.9985x+0.25 _

400.0 i
R*=1
= 350.0 /"

=)
5 200.0 -
5
% 150.0
=
< 100.0
50.0
0.0 r_./ : ; , , :
0.0 100.0 200.0 300.0 400.0 500.0
Ref Value(ppb)

Calibrate by: % Approved by : T&?’\WLV\&J ‘\/L

v e

uRlunsad 00 uNeVIlR 02/09/15 mafued : QF-QP16-06

Thai Environmental Technic Limited ~ 1/6 Soi Ramkhambhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand
& Tel : +66(0)2373-7799(Auto) Fax:+66{0)2373-7979 e admin@tet1995.com e www.tet1995.com



Special Gases Mixture

Customer Details
Name: Address: Customet Tag No.:

Thai Environmental Technic Limited. 1/6 S0i Ramkhamhaeng 45, Sapansoong, -
Khet Saphan Sung, Bangkok 10240

Certificate Details

Number: 2500/23 Date of Issue: 18-5ep-2023 Expiry date: 18-Sep-2027
Material Details
Production Order: 90179846 Material Code: 608400-5K-44 Cylinder No.: 0636157
Gas content: 5.520 M Filling pressure: 145 bar valve: CGA 66055
Cylinder Owner: LINDE Cylinder Material: Spectra seal Cylinder Size: 40 L
Laboratory Report
Analytical Result

Component Nominal Concentration Analysis Result’ Uncertainty’ “Methad of Analysis® « Assay Date
Sulphur Dioxide 40.0 ppm 41.1 ppm + 10p relative (6) 1-PB-352 8-Sep & 18-Sep-23
In Nitrogen

Reference Standard used in Assay

Reference Standard Cylinder number Concentration Expiry date:
Sulphur Dioxide BOC1506295G 25.35+0.25 ppm 9-Jun-2024
In Nitrogen

Analytical instruments used in Assay
Instrument/Make/Model Analytical Principle Last Multipoint Calibration
FTIR Spectrometers Nicolet iS50 FTIR-502 6-Sep-2023

Recommend usage condition
Minimum utilization: 5% of actual content or before expire date whichever comes first.
Storage condition: Keep in well ventilation and secure area.

Comments
When reordering, please quote the material number

Note:

1. Allresults expressed in this report are on mole/mole basis, unless otherwise specified. The Assay of this Standaid has been petformed in

accordance with the EPA Traceability Protocal EPA-600/k-12/531 for the Assay and Certification of Gaseous Calibration Standards using procedure G1

2. The reported expanded uncertainty is based on a standard uncertainty multiphied by a coverage factor k=7, providing a level of confidence of approximately 9504,
The measurement of this material s raceable to the $ through the reference gas standard which s traceable to Swiss National Standard of Mass of

other recognised national metrology institutes.

3.(1) Gas Chwomatography, (2) Paramagnetic Oxygen Analyzer, (3) Dlectrochemical Oxygen Analyzer, {4} Electrachemical Moisture Analyzer,

{5) Tatal Hydrocarbon Analyzer, {6) Other - Specified

Sukanya Parinyasoontorn

Page 10f 1 Signatory for and on behalf of Linde {Thailand) Co., (td.

This report shali not be ;eproduc ed exceptin full

uSdn AuA (Usuinelne) $96R (UKIBL)
ettt 0107537000785
Gu 15 Uannnaoes 1o 2/3 T4 AUETN-RSTIA NU. 6.5 R.UYDUMD

o.UTwd 2.A8nsUsMs 10540 InsAuri (66) 2338-6100  Tnsans (66) 2338-6333
[svviuioalnsd: 105 my 5 Auvwadas e.utne asBunst 24180
Tnswri (66) 38.570-479-93 Insans (66) 38.570-323

PB-002,/F006
Iss:l/2, 01 August 2023

Linde (Thailand) Public Company Limited
HLL. Hzgistration no.0107537000785
15” Floor, Bangna Tower A, 2/3 Moo 14, Bangna Trad KM. 6.5 Road, Bangkaew

Bangplee, Samutprakarn 10540, Tel (66) 2338-6100 Fax (66) 2338-6333
Wellgrow Plant: 105 Moo 5, T.Bangsamak, A.Bangpakong, Chachoengsao 24180
Thailand, Tel (66) 38.570-479-93 Fax (66) 38.570-323



Calibrate Date
Analyzer Type
Brand
Model

Serial Number

Analyzer Calibration Report

24-Apr-24
S0,
Thermo
43C

43C~-TL-67266366 (No.9)

Temperature (°C)
Barometer (immHg) :
Humidity (50£15 %) :
Dilutor :
Zero Air

Thai Environmental Technic Limited
USEN managdulndanlng sine

25°C

760.0

50.0 %RH

API M700 S/N 625

API M701 S/N 1926

Range 500 ppb Standard gas D636157
Calibration of Span
Supply Gas Ref Value(ppb) |Before of Span.(ppb){ After of Span.(ppb) Abs% diff of Span
Zero 0.0 3.5 0.0 0.0
Span 400.0 389.0 400.0 0.0
Multi Point Calibration
. Output Difference
Ref Val b) JAnalyzer Disp.(ppb
ef Value(ppb) - finaly p-(pp Diff (ppb) Percent Diff Abs Percent Diff
0.0 0.4 0.4 0.00 0.10
100.0 99.2 -0.8 -0.01 0.80
200.0 199.5 -0.5 0.00 0.25
400.0 388.2 -0.8 0.00 0.20
Average Diff (%) 0.34

Multi Point Calibration

450.0
y=0.9977x - 0.02
400.0 T :
= 350.0
2 e
2 300.0
a /
@ 250.0
=) /
94; 200.0 /u
2 150.0 —
c
< 100.0 /._,
50.0
0.0 ; : T : :
0.0 100.0 200.0 300.0 400.0 500.0
Ref Value(ppb)
«
Approved by :

Calibrate by: ~7_

Vronua | ™

uAlansad ; 00

Thai Environmental Technic Limited

Y e

THNOYA 02/09/15

wuRLuuresy : QF-QP16-06

1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand

e Tel : +66(0)2373-7799(Auto) Fax : +66(0)2373-7979 e admin@tet1995.com e www.tet1995.com




Analyzer Calibration Report

Thai Environmental Technic Limited
USHN matagunassnling 10

Calibrate Date 24-Apr-24 Temperature (°C ) 25¢C
Analyzer Type 50, Barometer (immHg) : 760.0
Brand Thermo Humidity (50+£15%): 50.0 %RH
Model 43C Dilutor - API M700 S/N 625
Serial Number 43C73374373 (No.10) Zero Air API M701 S/N 1926
Range 500 ppb Standard gas D636157
Calibration of Span
Supply Gas Ref Value(ppb) |Before of Span.(ppb)| After of Span.(ppb) Abs% diff of Span
Zero 0.0 1.5 0.0 0.0
Span 400.0 397.0 400.0 0.0
Multi Point Calibration
. ; Output Difference
Ref Value(ppb) |Analyzer Disp.(ppb
ef Value(ppb) yzet Disp.(pp Diff (ppb) Percent Diff Abs Percent Diff
0.0 0.3 0.3 0.00 0.08
100.0 99.8 ~-0.2 0.00 0.20
200.0 200.1 0.1 0.00 0.05
400.0 400.8 0.8 0.00 0.20
Average Diff (%) 0.13
Multi Point Calibration
450.0
y=1.0017x-0.04 ..
400.0 RECT /LJ
= 350.0
o /
23000 —
.g' 250.0
% 200.0 /Ef/
= 150.0
c
< 100.0 /EI/
50.0
0.0 :../ : : { ;
0.0 100.0 200.0 300.0 400.0 500.0
Ref Value(ppb)
£ « h . )/
Calibrate by: '/‘——:\%{ S Approved by : Q’@VM W / vl
"

L] ca

uAluasad : 00 TufleudiA 02/09/15 mufinuudesy | QF-QP16-06

Thai Environmental Technic Limited ~ 1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand
e Tel: +66{0)2373-7799{Auto) Fax:+66{0)2373-7979 ¢ admin@tet1995.com e www.tet1995.com



Thai Environmental Technic Limited
USHN mataTIIadauIng a1

O TET

Analyzer Calibration Report

Calibrate Date 24-Apr-24 Temperature (°C) 25°C
Analyzer Type S0, Barometer (mmHg) : 760.0
Brand APT Humidity (50£15 %) : 50.0 2RH
Model 100A Dilutor - API M700 S/N 625
Serial Number 195(No.16) Zero Air APTI M701 S/N 1926
Range 500 ppb Standard gas D636157
Calibration of Span
Supply Gas Ref Value(ppb) |Before of Span.(ppb)| After of Span.(ppb) Abs% diff of Span
Zero 0.0 1.5 0.0 0.0
Span 400.0 404.0 400.0 0.00
Multi Point Calibration
Ref Value(ppb) |Analyzer Disp.(ppb : Qutput Difference :
Diff (ppb) Percent Diff Abs Percent Diff
0.0 0.5 0.5 0.00 0.11
100.0 101.4 1.4 0.01 1.40
200.0 200.8 0.8 0.00 0.40
400.0 400.9 0.9 0.00 0.22
Average Diff (%) 0.53
Multi Point Calibration
450.0
2000 y= 1.0;)20i1x1+ 0.81
= 350.0
23000 -
& 2500 A
5 200.0 /
2 1500
< 100.0 /Ea/
50.0
0.0 T T T T ]
0.0 100.0 200.0 300.0 400.0 500.0
Ref Value(ppb)
S B!
Calibrate by: _ :/—-"’7 N Approved by : Wonpp |
[l

o

ufluasad : 00 Tuneulia 02/09/15 munuuresu : QF-QP16-06

Thai Environmental Technic Limited ~ 1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand
o Tel : +66(0)2373-7799{Auto} Fax: +66{0}2373-7979 e admin@tet1995.com & www.tet1995.com



Thai Environmental Technic Limited
USUN MaNagHIagdaylng a1ne

Analyzer Calibration Report
Calibrate Date 24-Apr-24 Temperature (°C) 25¢eC
Analyzer Type S0, Barometer (mmHg) : 755.0
Brand API Humidity (50+15 %) : 50.0 %RH
Model 100E Dilutor - API M700 S/N 625
Serial Number 2658 (No.18) Zero Air API M701 S/N 1926
Range 500 ppb Standard gas D636157
Calibration of Span
Supply Gas Ref Value(ppb) |Before of Span.(ppb)| After of Span.(ppb) Abs% diff of Span
Zero 0.0 2.3 0.0 0.0
Span 400.0 391.0 400.0 0.0
Multi Point Calibration
. Output Difference
Ref Val b) [Anal Disp.(ppb
ef Value(ppb) - finalyzer Disp.(pp Diff (ppb) Percent Diff Abs Percent Diff
0.0 0.4 0.4 0.00 0.10
100.0 99.8 -0.2 0.00 0.20
200.0 199.5 -0.5 0.00 0.25
400.0 400.3 0.3 0.00 0.08
Average Diff (%) 0.16
Multi Point Calibration
450.0
y=x
400.0 Rz}l/ﬂ
= 350.0 —
o
23000
= pd
2 250.0
a /
£ 200.0 »
8 -
< 1500 '/
c
< 100.0 /u
50.0 —
0.0 EF : : 7 7 d
0.0 100.0 200.0 300.0 400.0 500.0
Ref Value(ppb)
o
Approved by : ?YQ MUA M

Calibrate by: =~ 76é / 3
C

uilundaf ;00

Thai Environmental Technic Limited

TuR®IiA 02/09/15

1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung

myRuuuHe sy : QF-QP16-06

Bangkok 10240 Thailand

o Tel : +66(0)2373-7799(Auto) Fax : +66(0)2373-7979 e admin@tet1995.com o www.tet1995.com



Certificate of Calibration

Equipment :
Manufacturer :

Model :

Serial No. :

ID No.:

Condition As-Received:
Received Date :
Calibration Date :
Reference :

Submitted by :

Calibration Place:
Ambient Temperature :
Relative Humidity :

Calibration Procedure :

Calibrated by : |

Approved by :

( \48aithip Meangmai

( ) Warakorn Lerngagtrakul

{ ) Ponpan Paipim

Issue Date :

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES ’///f-\—%

334/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL. 0-2717-3000-29  FAX. 0-2719-9484

gy
N g,

S

AN

7
i«

% R
/'rI, N .\\\‘\

Cert.No.:
Page.:

pH Meter

Horiba

F-71G
V3B1F8H3
Ins-LAB-025
Used item

31 October 2023
31 October 2023
2310-08430C-1

Thai Environmental Technic Limited
1/6 Soi Ramkhamhaeng 145,
Khwaeng/Khet Saphan Sung,
Bangkok 10240

Laboratory (Thai Environment Technic Limited)
(26.8 - 24.6) °C

(69.3 - B65.6) %

In - house method :

- CP-OCH2 by direct measurement with standard

voltage calibrator and direct measurement
with certified reference material (CRM)

Khit Ruttanaprapachai

Stk

Approved Sighatory

10 November 2023

The Uncertainties are for a confidence probability of approximately 93%

This certificate may not be reproduced other than in full, except with the prior wriiten

Approval of the head of Corporate Services 3 : Equipment Calibration and Testing Services.

NSC-TISI-TIS17025
CALIBRATION 0008

23CHOB41
1of 2

A 0060437



Cert. No.: 23CHO641
Page.: 20f2
Condition of this calibration result
1. Reference Standard Instrument : -
Instrument Serial No. ID No. Cert. No. Due Date
1) Document Process Calibrator 43160066 130RC092 23E1284 10 Apr 2024
2) Digital Thermometer - 130RC018 2371595 13 Sep 2024

This certification is traceable to the International System of Unit maintained through:-
- Technology Promotion Association (Thailand - Japan)

2. Certified Reference Materials

Buffer Solution

pH 4.008
pH 6.865
pH 9.181

Calibration Resuits

: The measurement results are traceable to Si through CPA chem Ltd.,

ANSI-ASQ National Accreditation Board, Accredited No. AR-1835
Exp. date
01 Oct 2025
01 Jan 2024
01 Oct 2024

Manufacturer
CPA chem
CPA chem
CPA chem

Function : mV Measurement
Performing standard curve by Fluke at pH (4,7,10)

Lot No.
931958
788996
931960
3. This certificate is valid only to the item calibrated on date and place of calibration.

Unit Under Nominal | Standard . Uncertainty of | Coverage
. ) Actual Reading
Calibration Value Voltage Measurement factor
Input {(fmV) k
pH mV mV pH
pH Meter 4.000 177.48 177.5 4,000 0.058 2.00
S/N.: V3B1F8H3 6.860 8.28 8.3 6.860 0.058 2.00
7.000 0.00 0.0 7.000 0.058 2.00
9.180 -128.97 -128.9 9.180 0.058 2.00
10.000 -177.48 -177.4 10.000 0.058 2.00
Function : pH Measurement
Performing three buffers standard curve by using buffer nominal pH (4,7,9)
Unit Under Standard pH Actual pH |Actual mV| Uncertainty of Coverage
Calibration Buffer Solution Reading | Reading | pH measurement factor
(mv) (%) k
pH Electrode 4.008 4.031 160.0 0.0052 2.00
S/N.: 9X2E0223 6.865 6.870 7.4 0.0087 2.00
9.181 9.186 -142,0 0.014 2.00

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
factor k, providing a level of confidence of approximately 95 %.

-000-

S;LLYJ

21188742




TECHNOLOGY PROMOTION ASSOGIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250

TEL.0-2717-3000-29 FAX.0-2719-9484

Certificate of Calibration

Equipment :

Manufacturer :

Model :

Serial No. :

ID No. :

Submitted by :

Location :

Received order :
Calibration Date :

Ambient Temperature :

Relative Humidity :

Calibrated by :

Approved by :
() Ponpan Paipim

() Suwit Imjai
(v ) Kunchit Promprat

Issue Date :

Electronic Balance

Mettler Toledo

AB204

1116392227

Ins-LAB-033

Thai Environmental Technic Limited
1/6 Soi Ramkhamhaeng 145,

Khwaeng/Khet Saphan Sung,
Bangkok 10240

Balance Room

09 April 2024
10 April 2024

15 °C to 40 °C
30 % to 90 %

Khit Ruttanaprapachai

wwc)\xd"

Approved Signatory

12 April 2024

The Uncertainties are for a confidence probability of approximately 85%

This certificate may not be reproduced other than in full, except with the prior written
Approval of the head of Corporate Services 3 : Equipment Calibration and Testing Services.

Cert.No.:
Page.:

NSC-TISI-TIS17025
CALIBRATION 0008

24MM272
10of3



Equipment : Electronic Balance Cert.No.: 24MM272
Condition As-Received : Used ltem Page: 2 of 3
Reference : 2404-01130C-14
Procedure used :-

Calibration were conducted using in-house calibration procedure CP-OB01 based on UKAS LAB 14
according to direct measurement method against standard weight.
Condition of this result of calibration

1. Reference standard instruments:-
Instruments Model Serial No. ID No. Test report No.

1) Standard Weight Set (E2) 15884 - 70RC138 MM-0020-23
2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This result of calibration was made on requested at the point specified by customer.
4. This certificate is not certified for any commercial transaction.
5. This certification is traceable to the International System of Unit.
Result of calibration ( ) Without Adjustment ( * ) After Adjustment by External Calibration
Range capacity : 0 g to 210 g Resolution 0.0001 g
Before Adjustment :

Balance Measurement Coverage
Applied Weight Reading Correction Uncertainty Factor
(9) (9) (g) (£mg) (k)
100 100.0000 0.0000 0.19 2
200 200.0001 -0.0001 0.30 2
After Adjustment :
1. Determination of the standard deviation of weighing machine (n=10)
Applied Weight Standard Deviation
(9) of Reading (g)
100 0.00007

200 0.00008

30 Jan 2025



Equipment :
Condition As-Received :

Reference :

Result of calibration

2. Effect of off center loading

Electronic Balance
Used ltem
2404-01130C-14

A mass of 100 g was placed to various position on the pan.
The weighing machine reading error obtained is given in the table

Position 1
(g) (g)
0.0000 +0.0001

Position 2

Position 3

(g)
0.0000

3. Departure from nominal value

Applied Weight

(g)
Unload

0.01
0.1
0.5

1
5
10
25
50

100
200

Balance

Reading
(g)
0.0000

0.0101
0.1001
0.5002
1.0002
5.0000
10.0001
25.0000
49.9099
100.0002
200.0002

Position 4 Position 5
(9) (g)
+0.0001 +0.0003

Measurement
Correction Uncertainty
(g) (£mg)
0.0000 0.14
-0.0001 0.14
-0.0001 0.14
-0.0002 0.14
-0.0002 0.14
0.0000 0.14
-0.0001 0.14
0.0000 0.15
+0.0001 0.15
-0.0002 0.19
-0.0002 0.30

Cert.No.: 24MM272

Page: 3 of 3

2 3 2 3
1 1 e o
Front Front Front

Maximum difference between
off-center and central loading

(g)
0.0003

Coverage
Factor
(k)
2.11
2.1
2.1
2.1
2.11
2.11
2.1
2.07
2.06
2
2

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
factor k , providing a level of confidence of approximately 95 %.

-000-
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Certificate of Calibration

Certificate Number . SPR24020097-8 Page: 1 of 3

Customer . Thai Environmental Technic Limited.

1/6 Soi Ramkhamhaeng 145, Khwaeng Saphan Sung, Khet Saphan
Sung, Bangkeok 10240, Thailand.

Equipment Name . DO Meter
Manufacturer ' Horiba
Model . OM-7T1G
Serial Number . D75J0012
ID. Number . No.07

Environmental Conditions

Ambient Temperature » 23°ct 2°C Received Date : 07 Feb 2024
Relative Humidity C50% Y15 % Calibration Date ;09 Feb 2024
Location of Calibration © In-Lab Recommend Due Date © 09 Feb 2025
Calibration Procedure . In-House Method Date of Issue : 10 Feb 2024

Method of Calibration

This certifies that the above instrument was calibrated in compliance with the calibration system

requirement of ISO/IEC 17025:2017 in accordance with reference procedure. Standards used to perform
this calibration are certified by to NIST or equivalent, National metrology institute, Natural physical constants,
consensus standards. The result reported herein apply only 1o the calibration of the item described above as
received.Qur decision rule is to contact the customer if the item pass and fail calibration when the results
include the uncertainties and the customer must determine if the results meets their needs.

The calibration certificate shall not be reproduced except in full,without written approval of SP Metrology

System (Thailand).

Calibrated by : Mr.Sarawut Khitmai Approved by

Calibration Officer ( Mr.Yodyaim Chansang )

Authorized Signatory

SP-FM-04-15 rev.0
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Calibration Report

Certificate Number : SPR24020097-8

Reference Standards

METROLOGY SYSTEM ( THAILARND ) CO.,LTD.

Page :2 of 3

Equipment Name

Model

Serial No.

Certificate No.

Due. Date

Zero Oxygen Solution

HI7040L

Lot S0027-23 _

21C31

21 Mar 2028

CIHNBUINCE MMM 3

Traceability

This certification is traceable to the International System of Unit maintained at :

HANNA - Hanna Instruments (Thailand) Ltd.

SP-FM-04-15 rev.0



Result of Calibration

_ Certificate Number : SPR24020087-8 Page : 3 of 3
b Function : Dissolved Oxygen Permanance Test Jnit © ma/L

i3 Actual Juc Error Uncertainty

= Standard Reading (+)

= 0.00 0.34 0.34 0.13

8.24 8.72 0.48 0.13

Note :
The result of calibration was found accurate as show on date and place of calibration only.

This Certificate is not certified for any commercial transaction.

Measurement Uncertainty
The reported uncertainty of measurement is the expanded uncertainty obtained by multiplying the
standard uncertainty with the coverage factor k = 2.00, providing a level of confidence approximately 95%.

) - End of Certificate —
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Cert.Mo.:
Page.:

Certificate of Calibration

Equipment :
Manufacturer :

Model :

Serial No. :

10 No. :

Condition As-Received:
Received Date :
Calibration Date :
Reference :

Submitted by :

Calibration Place :

Ambient Temperature :
Relative Humidity :
Cailibration Procedure:

Calibrated by :

Approved by :

( /} Saithip Meangmai

() warskormn Lerngagtrakul

{ ) Ponpan Paipim

issue Date ©

Spectrophotometer
Perkin Elmer
Lambda 365

365K9042808

Used ltem

18 August 2023
18 August 2023
2308-04680C-1

Thai Environmental Technic Limited
1/6 Soi Ramkhamhaeng 145,
Khwaeng/Khet Saphan Sung,
Bangkok 10240

D

£ : =
HEC-TISLTISIT028
CALIBRATION g0

23CHO483
1of3

Laboratory (Thal Environment Technic Limited)

(25.5-253)°C (On-Site)
(57.8-60.6)% (On-Site)

in - house method

CP-OCH4 based on ASTM E 275-01

Kunchit Promprat

Sahio

Approved Signatory

22 August 2023

The Uncertainties are for a confidence probability of approximately 95%

This cenificate may not he reproduced other than in fulf, except with the prior writtsn
¥ i’ !

Approval of the head of Corporste Services 3 1 Equipwent Calibration and Testing Services.

A 0057186




Cert. No.: 23CHO493"

Page: 20of 3
Cendition of calibration resuit
1. Reference Standard Material :
Material Serial No, Ceriificate No, Due date
1. Absorbance Standard set 8331 105938 28 Sep 2024
2. Wavelength Standard set 8417 100498 25 Mar 2024
3: Wavelength Standard set 8418 100499 25 Mar 2024
4. Stray Light Standard set 8419 108963 01 Feb 2025
2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This certificate is traceable to the International System of Unit maintained through :
- Stama Scientific Ltd.
4, Spectral BandWidth : 1 nm
Scan Speed : 30 nm/min
Calibration Resuits : without adjustment
Wavelength Accuracy
Certified Values Uncertainty of Coverage
of Reference Materiai HUC Reading Measurement Factor
{nm) {nm) {£nm) K
418.53 418.54 0.12 2.00
536.52 536.13 0.12 2,00
638.00 637.84 0.14 2.05
684.50 684.49 0.13 2.00
879.41 879.42 0.12 2.00

a 1176586




Calibration Resulls

Photometric Accuracy

+ without adiustiment

Cert. No. © 23CHO493
Page: 30f3

Wavelength Certified Values incertainty of Coverage
HUC Reading
of Reference Material ieasurement Factor
{ran} { Abs} { Abs) {ZAbs) k
Zero 0.0000 0.0028 2.00
0.5712 0.5689 0.0031 2.00
420.0
0.7510 0.7484 0.0031 2.00
1.0893 1.0877 0.0033 2.00
Zerc -0.0001 0.0028 2.00
0.5224 0.5209 0.0028 2.00
546.1
0.6856 0.6839 0.0028 2.00
0.9937 0.9921 0.0028 2.00
Zero -0.0001 0.0028 2.00
0.5397 0.5375 0.0028 2.00
635.0
0.6832 0.6810 0.0028 2.00
0.9886 0.9861 0.0028 2.00
Stray Light
* Straylight at
Reading at 260.74 nm = 0.11 nm
260.74 nm % 0.11 nm
Abs 2,0488
% T 0.895%
Remark

- Each individual filter is measured against the empty filter holder (blank) used to zero the spectrophotomater

- The Potassium Dichromate filled cells are measured against a Perchioric acid blank.

- Cut-off wavelangth of stray light reference material (Potassium lodide) at wavelength

- Result = Pass, If Absorbance > 2.00 Abs and Transmigsion < 1.0 %T at Wavelength

- *: Not NSC-ONSC Accredited

260.74 nm £ 0.11 nm
260.74 nm £ 0.11 nm

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage

factor k , providing a level of confidence of approximately 95 %.

~-000~

g 1176585




WO-02605330/2023

Perkin=!
For the Better

INSTALLATION PERFORMANCE VERIFICATION REPORT
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL

PinAAcle 200Z

Customer : Thai Environmental Date Tested: December 27, 2023
Technic Limited. Recommendation Recertification

Address :  1/6Soi Ramkhamhaeng 145 Period 12 Months
Khwaeng,Khet Saphan Sung Recertification Due: December 27, 2024
Bangkok 10240 Date Last Certified: NA

User Name: K.Pornthip Visit Number: 1 of 1

Phone: 092-415-0808 PerkinElmer Phone: 02-719-6420 ext 206

Fax: 02-373-7979 PerkinElmer Fax: 02-318-5597

CONFIGURATION TESTED

WVIODEL SERIAL NUMBER SOFTWARE

PinAAcle 900Z PZBS23100902 Syngistix for AA 5.0.1

TEST STANDARD USED PART NUMBER EXPIRATION DATE

G FAAS Wixed standard N©300244 FEB 28, 2025

Page 10of 3

PerkinElmer Ltd. 290 Soi 17 Rama 9 Road, Khwang Bangkapi, Khet Huay Kwang, Bangkok 10310, Thailand



WO0-02605330/2023

Perkin=imaer
For the Befter

INSTALLATION PERFORMANCE VERIFICATION REPORT
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL

PinAAcle 9002
SERIAL NUMBER PZBS23100902 DATE TESTED December 27, 2023
PARAMETER SPECIFICATION ) ACTUAL VAULE
THGA Tests
1. Furnace Gas Flows
Internal Flow 250 + 25 mL/min 253 mbL/min
External Flow 100 + 10 mL/min 105 mL/min

2. Chromium Baseline Noise (357.87 nm)
(mesure 5 furnace dry firings without any sample)

Baseline < 0.005 Int.Abs -0.0002 Int.Abs
SD < 0.005 Int.Abs 0.0000 int.Abs

3. Chromium Characteristic Mass(m,) and Precision (357.87 nm)
(measure 5 furnace firing using 20 ul
sample injections of 10 ug/L Cr standard)

mp Results 6.5 pg + 1.5 pg 27 pg/0.0044A-s
Precision < 2.0% 0.94 %

4. Copper Characteristic Mass(m,) and Zeeman Ratio (324.75 nm)
(measure 5 furnace firing using 20 ul
sample injections of 25 ug/L Cu standard)
mg Results 14.0 pg + 2.5 pg 10.5 pg/0.0044A-s

Zeeman Ratio 0.58 + 0.04 0.551

Page 2 of 3

PerkinElmer Ltd. 290 Soi 17 Rama 9 Road, Khwang Bangkapi, Khet Huay Kwang, Bangkok 10310, Thailand




WO0-02605330/2023

Perkin ;
For the Better

MAINTENANCE REPORT AND CALIBRATION CERTIFICATE
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL
PinAACle 900Z

SERIAL NUMBER PZBS$23100902 DATE TESTED December 27, 2023

Remarks :

i

Zeeman Ratio Atomic Signal(peak area)

Atomic Signal(peak area)+Backgroung Signal(peak area)

il

0.3413/(0.3413+0.2778)

0.551

This is to certify that the above tests have been perfomed and the configuration tested

meets
[:l does not meet

the PerkinElmer Specifications listed on this certificate.

This certificate does not modify PerkinElmer's standard terms and condition of sale,

including warranty terms.

Service Department PerkinElmer Ltd.

C ustomer Service Engineer: Piyawit Sompanithan

( Piyawit Sompanithan )

Sr.Customer Support Engineer

Page 3 of 3

PerkinElmer Ltd. 290 Soi 17 Rama 9 Road, Khwang Bangkapi, Khet Huay Kwang, Bangkok 10310, Thailand



PerkinElmer TruQ

Atomic Spectroscopy Standard

Certificate of Analysis

PerkinElmer Number: N9300244
Description: GFAAS Mixed Standard

Matrix: 5% HNOQa/ Tr. HF / Tr. Tart. Acid
| ot Number: 60-004CRY1

Certification Date: AUG - 2023
Expiration Date: FEB 2 8 2ﬂ25

* Instrumental Analysis using ICP Spectrometer:

Analyte Labeled Measured SRM Analyte Labeled Measured
Al 100 pg/mL 100 pg/mL 3101a* Cu 50.0 pg/mL 50.1 pg/mL
As 100 pg/mL 101 pg/mL 3103a* Ni 50.0 pg/mL 50.1 pg/mL
Pb 100 pg/mL 100 pg/mL 3128* Cr 20.0 pg/mL 20.0 pg/mL
Sb 100 pg/mL 100 pg/mL 31022* Fe 20.0 pg/mL 20.0 pg/mL
Se 100 pg/mL 100 pg/mL 3140* Mn 20.0 pg/mL 19.8 pg/mL
T 100 pg/mL 98.6 pg/mL 3158* Ag 10.0 ug/mL 9.93 pg/mL
Ba 50.0 pg/mL  50.1 ug/mL 3104a* Be 5.00 pg/mL 5.05 pg/mL
Co 50.0 pg/mL  48.7 pg/mL 3113* Cd 5.00 pug/mL 5.00 pg/mL

* - indicates NIST SRM T - indicates CRM (when NIST SRM is not available)
Reference Multi: Lot# 58-142CR, 56-021CR

Refer to side 2 for details of certification.

Balances are calibrated with weight sets traceable to NiST.
We guarantee that our PerkinElmer TruQ Atomic Spectroscopy Standards are stable and accurate to £0.5% of certified
concentration until the expiration date, provided the standards are kept tightly capped and stored under normal laboratory
conditions. This value is the sum of cumulative errors associated with the analytical determinations, pipetting, and diluting to final
volume. For these solutions we use high purity acids, ASTM Type | water (18 megohm double deionized), and leached, triple-rins
ed bottles. All glassware used is clags A.

' ) 2 Certifying Offcer "7 i%w:iy%

_PerkinElmer, Inc.
U.S.A. Tel: 1-203-025-4600
.5.A. Toll Free: 1-80-762-4000 7 by

PerkinElmer’

Visit www.perkinelmer.com/lasoffices for a complete listing of our global offices.
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TECHROLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES

$34/4 PATTANAKARN ROAD 301 18, SUANLUANG. SUANLUANG BANGKOK 10250

TEL. 0-2717-3000-29  FAX. (-2719-9484

Cert.No.: 24CH140
Page.: 1 of 2

Certificate of Calibration

Equipment : Conductivity Meter

ilanufacturer: Horiba

Mode! : ES-71

Serial No. : D86G0003

ID No. : No.3

Condition As-Received: Used ltem

Received Date : 26 January 2024

Calibration Date : 29 January 2024

Reference : 2401-0902D8C-1

Submifted by : Thai Environmental Technic Limited

1/6 Soi Ramkhamhaeng 145,
Khwaeng/Khet Saphan Sung,
Bangkok 10240

o

Ambient Temperature : (26 25) C
Relative Humidity : (50 £ 15) %
Calibration Procedure: In ~house method :

- CP-CHB6 : based on direct measurement with
reference material (RM)

Calibrated by : Walalak Sirithean

Wa{f@m

Approved Signatory

Approved by :

{ ) Saithip Meangmai
( L/f Warakorn Lerngagtrakul
( ) Ponpan Paipim

tssue Date : 8 February 2024
The Uncertainties are for a confidence prebability of approximately 35%.

This certificate may not be reproduced other than in full, except with the prior wiitien

approval of the head of Calibration aid Testng Equipmesnt Services.

A 0012884



Cert.No.: 24CH140

7 Page.: 2 of 2
' Condition of this result of calibration
1. Reference Standard Instrument :-

Instrument Serial No. ID No. Certificate No. Due date
1) Thermometer 9549224  130RCO003 231435 10 Apr 2024

- This Certification is traceable to SI Throught Technology Promotion Association (Thailand - Japan)

2 Certified Reference Materjals :- :
"*- - Conductivity calibration solution, Thermo Scientific (Traceable to NIST)

Conductivity Solution Manufacturer Lot No. Exp. date
84 uSfiem Thermo Scientific 183/02 12 May 2024
1.413 mS/em Thermo Scientific 392/01 30 Sep 2025
© 12.88 mSfem Thermo Scientific 351/01 03 Sep 2024

; ~ Control Conductivity calibration solution temperaturé by Water bath (25 + 0.1) °C
£+ 3. This certificate is valid only to the item calibrated on date and place of calibration.

" Calibration results

“Function : Conductivity Measurement

“i(*) After Adjustment at 1.413 mSicm
Conductivity Electrode Serial No.: 8C6E0212

Standard Before Adjustment After Adjustment Uncertainty Coverage
Conductivity UUC* Reading UUC* Reading of Measurement factor
Solution (%) k
84 uSfem 90.6 uSicm 88.0 uSfcm 4.3 pSfcm 2.00
1.413 mSicm 1,422 mS/cm 1,413 mSidm 0.015 mSfom 2,00
12,88 mS/em 12,54 mSicm 12.80 mSiem , 014 mSicm | 200

‘Remark: - UUC* = Unit Under Calibration

he reported uncertainty of measurement was based on a standard uncertainty multipfied by a coverage
sfactor k, providing a level of confidence of approximately 95 %.

a 1201045



MAINTENANCE REPORT
OPTIMA 8000

FSR1223

Customer :

udHn waidndvnedaning

Calatc)

Address :

1/6 21aus1ua Uy 145,

UAWHSWIUFY, LAAFAZWIUN,

A9 10240 TH

User Name: as aiswed

Phone:

02-3737799, 081-1303495

E-mail:

Date Tested:

March 28, 2024

Recommendation Recertification

Period

Recertification Due:

Date Last Certified:

Visit Number:

TH ONE SOURCE Phone:

Ketsarin.Chuayphan@eurofinsasia.co E-mail : thonesource@gmail.com

6 Months

September 27, 2567

September 29, 2023

10F2

081-7316733, 081-1086572

CONFIGURATION TESTED

MODEL
OPTIMA 8000

NO0772045

TESTED EQUIPMENT
IPV Methods

TEST STANDARD USED
Mixed standard 1/10

Mixed standard 1/100

CUSTOMER SUPPLIED
2 % HNO3

10 % HNO3

ACCESSORIES/COMPONENT
NOT INCLUDED

SERIAL NUMBER

07851310024C

WinLab32 Version 5.5.0

1F1380368

PN:6150T21E4Q1E

PE NUMBER
N0691579

N9300221

COMMENTS

Page 1 of 4

TH One Source Co.,Ltd. 33/119 Moo 10, Ladsawai, Lam Luk Ka, Pathum Thani 12150, Thailand




MAINTENANCE REPORT
OPTIMA 8000

FSR1223

SERIAL NUMBER 078S1310024C DATE TESTED

1. MECHANICAL CHECKS
A. Inspect and clean all fans and filters.

B. Inspect and replace as necessary, all torch components including the RF Flat coil
C. Inspect all tubing for sign of clacking or leaking.

D. Adjust water and gas pressure regulator settings.

E. Inspect and leak check pneumatics drawers.

F. Clean the exterior of the instrument.

2. OPTICAL CHECKS

A. Inspect and clean all optical components.

B. As reqiured, check and replace all purge filters.

C. Recheck optical alignment.

3. COOLING SYSTEM CHECKS

A. Perform preventive maintenance on chiller.

B. Flush out water the chiller and replace with coolant mix30plus every twelve months
4, PERFORMANCE CHECKS

A. Torch View Alignment.

B. Wavelength Calibration.

March 28, 2024

XA A

P

3 FERIE BREEIEE
A XA A P A

2] [8][&
P P

o
PN
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FSR1223

MAINTENANCE REPORT

OPTIMA 8000
SERIAL NUMBER 07851310024C DATE TESTED March 28, 2024
PARAMETER SPECIFICATION FINAL VAULE
Precision
Zn 213.856 % RSD < 1.0 0.33
Mg 280.260 % RSD < 1.0 0.63
Mg 285.207 % RSD < 1.0 0.59
Ba 455.403 % RSD < 1.0 0.28
Detection Limits: Axial

As 193 nm, 3(sd) < 10.0 ppb 1.39

Se 196 nm, 3(sd) < 5.0 ppb 5

TI190 nm, 3(sd) < 10.0 ppb 1.08

Pb 220 nm, 3(sd) < 3.0 ppb 0.28
BEC: Axial Mn 257 nm, < 30 ppb 3.80
Detection Limits: Radial

As 193 nm, 3(sd) < 60.0 ppb 2.53

Zn 213 nm, 3(sd) < 2.0 ppb 0.22

Mn 257 nm, 3(sd) < 1.0 ppb 0.05

La 379 nm, 3(sd) < 3.0 ppb 0.07

Ba 455 nm, 3(sd) < 0.3 ppb 0.04

Ba 493 nm, 3(sd) < 0.6 ppb 0.02
BEC: Radial Mn 257 nm, < 30 ppb 10.83
Spectral Resolution: UV

As 193 nm, < 0.009 0.00687

Ni 231 nm, < 0.011 0.00792

Ni 341 nm, < 0.015 0.01195
Spectral Resolution: VIS

Ba 455 nm, < 0.020 0.01482

Page 3 0of 4
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FSR1223

MAINTENANCE REPORT
OPTIMA 8000

SERIAL NUMBER 078S51310024C DATE TESTED March 28, 2024

Remarks :

Commissioning follow as commissioning performance sheets.

Calculate MNBEC =B * STD Conc/ IS-IB , where standard conc = 1000 ug/L

[B = Intensity of blank

IS = Intensity of Standard

Used Mira Mist Nebulizer

as13wuIILED(green)luPlasma Control datfluuienss ugavineasamuaulugiuzas Neb Flow

uu Pneumatics Controller Board t3udiileywn.

This is to certify that the above tests have been perfomed and the configuration tested

meets
l:] does not meet

This certificate does not modify PerkinElmer's standard terms and condition of sale,
including warranty terms,

Service Department TH One Source Co., Ltd.

( Krungchai Treevichien )

Customer Support Engineer

Page 4 of 4

TH One Source Co.,Ltd. 33/119 Moo 10, Ladsawai, Lam Luk Ka, Pathum Thani 12150, Thailand




Method Loaded
Method Name:
IEC File:
Method Description: N

Precison

Method Last Saved: 22/4/2554 16:26:08
MSF File:
=10- 1.06% RSD

Sequence No.: 3
Sample ID: Precision
Analyst:

Initial Sample Wt:
Dilution:

Wash Time:

Autosampler Location:

Date Collected: 28/3/2567 13:45:32
Data Type: Original

Initial Sample Vol:

Sample Prep Vol:

RSD
9.33%
9.63%
9.59%

Nebulizer Parameters: Precision
Analyte Back Pressure Flow
All 222.9 kPa 8.55 L/min
Mean Data: Precision

Mean Corrected Calib. Sample
Analyte Intensity Conc. Units Std.Dev. Conc. Units Std.Dev.
Zn 206.200 146145.0 482.54
Mg 280.271 1334588.3 8458.45
Mg 285.213 74404.6 44@.15
Ba 455.403 3373485.1 9503.39

8.28%




Analysis Begun

Start Time: 28/3/2567 13:57:16 Plasma On Time: 28/3/2567 13:19:06
Logged In Analyst: TET Technique: ICP Continuous
Spectrometer: Optima 80€@ Autosampler: S1@

Sample Information File: C:\Users\Public\PerkinElmer\ICP\Data\Sample Information\24-83-28.sif
Batch ID:

Results Data Set: DLRL_280324

Results Library: C:\Users\Public\PerkinElmer\ICP\Data\Results\Results.mdb

Method Loaded

Method Name: DLRL-Cal Method Last Saved: 5/1@/2552 13:52:49
IEC File: MSF File:

Method Description: Calibration for later test

Sequence No.: 1 Autosampler Location:

Sample ID: Calib Blank 1 Date Collected: 28/3/2567 13:57:20
Analyst: Data Type: Original

Initial Sample Wt: Initial Sample Vol:

Dilution: Sample Prep Vol:

Wash Time:

Nebulizer Parameters: Calib Blank 1
Analyte Back Pressure Flow
All 222.8 kPa .55 L/min

Mean Data: Calib Blank 1

Mean Corrected Calib
Analyte Intensity Std.Dev. RSD Conc. Units
As 193.696 20.4 8.64  3.16% [6.88] mg/L
Zn 213.857 389.8 2.56  0.64% [6.88] mg/L
Mn 257.61e 373.7 31.47 8.42% [e.008] mg/L
La 379.478 -39.2 19.10 48.73% [6.006] mg/L
Ba 455.403 565.0 298.22 52.78% [6.06] mg/L
Ba 493.408 595.9 5.51 ©9.92% [6.80] mg/L
Sequence No.: 2 Autosampler Location:
Sample ID: Calib Std 1 Date Collected: 28/3/2567 14:80:31
Analyst: Data Type: Original
Initial Sample Wt: Initial Sample Vol:
Dilution: Sample Prep Vol:

Wash Time:

Nebulizer Parameters: Calib Std 1
Analyte Back Pressure Flow
All 222.98 kPa @.55 L/min

Mean Data: Calib Std 1

Mean Corrected Calib
Analyte Intensity Std.Dev. RSD Conc. Units
As 193.696 5829.0 7.43  0.13% [5.8] mg/L
Zn 213.857 68281.4 370.49 ©.54% [1.0] mg/L
Mn 257.6186 682084.8 558.96 ©.08% [1.6] mg/L
La 379.478 151946.7 798.65 ©.53% [1.6] mg/L
Ba 455.483 389420.9 422.28 ©.11% [6.1] mg/L
Ba 493.408 293177.5 436.31  0.15% [0.1] mg/L

Calibration Summary

As 193.696 1 Lin, Calc Int 8.0 1166 ©.00000 1.000000
Zn 213.857 1 Lin, Calc Int 8.0 68280 0.e0e00 1.000000



Mn 257.618 1 Lin, Calc Int Q. 682160 0.00000 1.000000
La 379.478 1 Lin, Calc Int a. 151968 0.00000 1.006000
Ba 455.483 1 Lin, Calc Int e. 3894060 ©.00000 1.000000
Ba 493.408 1 Lin, Calc Int e. 2932000 9.00000 1.600000
Sequence No.: Autosampler Location:

Sample ID: 2% Date Collected: 28/3/2567 14:03:02
Analyst: Data Type: Original

Initial Sample Wt: Initial Sample Vol:

Dilution: Sample Prep Vol:

Wash Time:

Nebulizer Parameters: 2%
Analyte Back Pressure Flow
All 222.0 kPa 8.55 L/min
Mean Data:

Mean Corrected Calib. Sample
Analyte Intensity Conc. Units Std.Dev. Conc. Units Std.Dev. RSD
As 193.696 43.7 8.8 mg/L 0.01 37.5 g/L 9.68 25.84%
Zn 213.857 -20.4 -8.6 mg/L 0.00 -8.3 g/L 0.41 136.74%
Mn 257.610 394.8 9.8 mg/L 0.060 8.6 g/L 9.18 16.69%
La 379.478 67.0 8.6 mg/L 0.00 0.4 g/L 0.24 55.45%
Ba 455.483 -236.1 -8.8 mg/L 0.00 -0.1 g/L 0.00 4.98%
Ba 493.408 -38.6 -8.6 mg/L 0.00 -0.86 g/L 9.02 177.50%
Method Loaded
Method Name: DLRL-Check Method Last Saved: 25/2/2543 11:12:48
IEC File: MSF File:
Method Description: As-66,Zn-2, Mnl.8,lLa-3,Ba455-08.3,Ba493-8.6
Sequence No.: 4 Autosampler Location:
Sample ID: 2 % HNO3 Date Collected: 28/3/2567 14:06:15
Analyst: Data Type: Original
Initial Sample Wt: Initial Sample Vol:
Dilution: Sample Prep Vol:
Wash Time:
Nebulizer Parameters: 2 % HNO3
Analyte Back Pressure Flow
All 222.0 kPa 9.55 L/min
Mean Data: 2 % HNO3

Mean Corrected Calib. Sample
Analyte Intensity Conc. Units Std.Dev. Conc. Units Std.Dev. RSD
As 193.696 -7.1 -8.0 mg/L 0.01 -6.1 g/L 6.36 184.68%
Zn 213.857 192.@ 8.6 mg/L 0.00 2.8 g/L 0.14  4.99%
Mn 257.610 91.2 0.0 mg/L .00 8.1 g/L 9.82 15.88%
La 379.478 223.8 0.0 mg/L 0.00 1.5 g/L 9.31 21.20%
Ba 455.403 -86.9 -8.8 mg/L 0.00 -0.0 g/L 0.03 139.87%
Ba 493.408 ~-179.8 -98.08 mg/L .00 -8.1 g/L 0.05 86.77%




Analysis Begun

Start Time: 28/3/2567 14:15:49 Plasma On Time: 28/3/2567 13:19:06
Logged In Analyst: TET Technigue: ICP Continuous
Spectrometer: Optima 8600 Autosampler: 518

Sample Information File: C:\Users\Public\PerkinElmer\ICP\Data\Sample Information\24-83-28.sif
Batch ID:

Results Data Set: DLXL_286324
Results Library: C:\Users\Public\PerkinElmer\ICP\Data\Results\Results.mdb

Method Loaded

Method Name: DLXL-Cal Method Last Saved: 5/16/2552 13:39:33
IEC File: MSF File:

Method Description: Calibration for later test

Sequence No.: 1 Autosampler Location:

Sample ID: Calib Blank 1 Date Collected: 28/3/2567 14:15:53
Analyst: Data Type: Original

Initial Sample Wt: Initial Sample Vol:

Dilution: Sample Prep Vol:

Wash Time:

Nebulizer Parameters: Calib Blank 1
Analyte Back Pressure Flow
All 223.9 kPa 8.55 L/min

Mean Data: Calib Blank 1

Mean Corrected Calib
Analyte Intensity Std.Dev. RSD Conc. Units
As 193.696 32.0 8.30 25.92% [6.00] g/L
Se 196.026 26.5 5.11 19.26% [e6.00] g/L
Tl 190.801 -38.3 10.38 27.07% [e.e6] g/L
Pb 220.353 353.9 3.91  1.11% [6.88] g/L
Sequence No.: 2 Autosampler Location:
Sample ID: DL-Standard Date Collected: 28/3/2567 14:18:16
Analyst: Data Type: Original
Initial Sample Wt: Initial Sample Vol:
Dilution: Sample Prep Vol:

Wash Time:

Nebulizer Parameters: DL-Standard
Analyte Back Pressure Flow
All 223.9 kPa 9.55 L/min

Mean Data: DL-Standard

Mean Corrected Calib
Analyte Intensity Std.Dev. RSD Conc. Units
As 193.696 5168.6 94.41  1.83% [1eee] g/L
Se 196.026 237.1 23.20  9.78% [see] g/L
T1 190.801 6707.8 43.25 ©.64% [1eee] g/L
Pb 220.353 13300.0 22.38  8.17% [see] g/L

Calibration Summary

As 193.696 1 Lin, Calc Int 8.9 5.169 0.000600 1.000000
Se 196.626 1 Lin, Calc Int 8.9 8.4743 ©.00000 1.000000
Tl 190.801 1 Lin, Calc Int 0.0 6.708 0.00000 1.600000
Pb 220.353 1 Lin, Calc Int 0.0 26.60 0.060000 1.000000
Sequence No.: 3 Autosampler Location:

Sample ID: QC@1 MQCS Date Collected: 28/3/2567 14:21:26



Analyst: Data Type: Original

Initial Sample Wwt: Initial Sample Vol:
Dilution: Sample Prep Vol:
Wash Time:

Nebulizer Parameters: QC@1 MQCS
Analyte Back Pressure Flow
All 222.0 kPa 0.55 L/min

Mean Data: QCO1 MQCS

Mean Corrected Calib. Sample
Analyte Intensity Conc. Units Std.Dev. Conc. Units Std.Dev. RSD
As 193.696 135.4 386 g/L 4.508 36 g/L 4.50 17.16%
Se 196.826 8.8 20 g/L 37.93 20 g/L 37.93 204.11%
T1 198.8061 2.4 8 g/L 0.03 8 g/L 0.03 9.11%
Pb 228.353 68.4 2 g/L 1.14 2 g/L 1.14 50.16%
Method Loaded
Method Name: DLXL-Check Method Last Saved: 25/2/2543 10:51:16
IEC File: MSF File:

Method Description: Sample Std.Dev As/T1l «<=18 g/l ,Se<=-5 g/l ,Pb<=3 g/1

Sequence No.: 4 Autosampler Location:

Sample ID: 2 % HNO3 Date Collected: 28/3/2567 14:24:11
Analyst: Data Type: Original

Initial Sample Wt: Initial Sample Vol:

Dilution: Sample Prep Vol:

Wash Time:

Nebulizer Parameters: 2 % HNO3
Analyte Back Pressure Flow
All 222.0 kPa 0.55 L/min

Mean Data: 2 % HNO3

Mean Corrected Calib. Sample
Analyte Intensity Conc. Units Std.Dev. Conc. Units Std.Dev. RSD
As 193.696 -1.6 -0.3 g/L 1.39 -8.3 g/L 1.39 459.43%
Se 196.826 10.9 20 g/L 11.69 286 g/L 5.8 50.84%
T1 1906.801 1.1 8.2 g/L 1.8 8.2 g/L 1.088 649.16%
Pb 228.353 -21.4 -8.8 g/L 9.28 -8.8 g/L 0.28 34.35%



Perkin

For the Better

Krungchai Treevichien

This is to certify that the above mentioned
PerkinElmer representative has trained to
service the instrument indicated below:

ICP-Optima 7X00/8X00 Series

Instructor-: i Date:-13 FEB 2011 to 24 FEB 2011
Geoff Cook

Certified by: W'w

(Manager, Global Training Operations)




FSR 1222

o 5""%
? . MAINTENANCE REPORT
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL
AAnalyst 100

Customer : u3d¥n wiadiafvwindasng Date Tested: 28-ii.0.-67
AG Recommendation Recertification
Address :  1/6 afausinauirg 145, Period 6 Months
WA HEWIUES, tansizswIuge, Recertification Due: 27-0.801.-67
ngaLnwe 10240 TH Date Last Certified: 29-n.£1.-66
User Name: aeat Aadidnd Liasen Visit Number: 1 of 2
Phone: 02-3737799 TH ONE SOURCE Phone:  081-7316733, 082-1086572
E-mail: phorntip.p@tet1995.com E-mail: thonesource@gmail.com

Ketsarin.Chuayphin@eurofinsasia.com

CONFIGURATION TESTED
MODEL SERIAL NUMBER SOFTWARE
AAnalyst 100 04050110503 AA WinLab 3.2

TEST STANDARD USED PART NUMBER
Copper N9300183
Filter 0.2 % MG0-057

Page 1 of 4
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AAnalyst 100

MAINTENANCE REPORT
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL

FSR 1222

SERIAL NUMBER  040S0110503

1. OPTIC CHECKS
A. Optical alignment condition (if necessary)

B. Gondition of Mirrors,Lenses etc.(if necessary)

C. D2,HCL beam adjust (if necessary)

2. GAS SYSTEM CHECKS

A. Leak test all internal and extenal gas box joints

B. All gas box safety features

C. Burner system including nebulizer and all o-ring and gasket
D. Drain system ( safety )

3. ELECTRONICS CHECKS

A. Power Supplies

DATE TESTED

28-1.0.-67

LI[BI[E]
P LS

PN

o 1|19 |10
- &]R]E]

+5.00 Vdc +0.2Vdc +5.02 Vdc
+11.50 Vdc + 0.2 Vdc +11.46 Vdc
+15.00 Vdc + 1.0 Vdc +14.99 Vdc
-15.00 Vde + 1.0 Vdc -15.06 Vdc
+ 35.00 Vdc + 3.0 Vdc +35.13 Vdc
4. WAVELENGTH ACCURACY TEST
A.Zn Lamp waveiength 213.9 nm + 0.3 nm, 214,08 nm.
B. Fe Lamp wavelength 248.3 nm + 0.3 nm. 248.24 nm.
C. Cu Lamp wavelength 324.8 nm + 0.3 nm. 324.82 nm.
Page 2 of 4
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FSR 1222

MAINTENANCE REPORT
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL
AAnalyst 100

SERIAL NUMBER 04030110503 DATE TESTED 28-.0.-67

5. PERFORMANCE TESTS SPEC. RESULTS

*A. Neutral density filter checks with Copper (324.8 nm)
Neutral Density Filter 0.2 + 10% 0.180 0.175 Abs.

B. AA Baseline noise test with Copper (324.8 nm)

Integration time = 0.5 seconds
Replicates = 99 times
Standard Deviation < 0.001 0.000

C. Flame sensitivity with Copper (324.8nm).
{5 mg/L Cu Standard a read time of 10 seconds

10 replicates, standard burner)

Stainless steel nebulizer >0.25 0.332 Abs.
%RSD <03 0.23 %
Measured Characteristic Concentration : 0.066 mg/L
Page 3 of 4

TH ONE SOURCE Co.,Ltd. 33/119, T.Ladsawai, A.Lam Luk «a, Pathum Thani 12150, Thailand



FSR 1222

MAINTENANCE REPORT
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL
AAnalyst 100

SERIAL NUMBER 04050110503 DATE TESTED 28-ii.9.-67

Remarks :

This is to certify that the above tests have been perfomed and the configuration tested

meets
[____l does not meet

This certificate does not modify PerkinElmer's standard terms and condition of sale,
including warranty terms.

Service Department TH ONE SOURCE CO., LTD.

{ Krungchai Treevichien )

~ Customer Suppotrt Engineer

——
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PerkinElmer
For the Better

Global Service Training Department

Service Engineer Certification

Krungchai Treevichien

This is to certify that the above mentioned
PerkinElmer representative has trained to
service the instrument indicated below:

ICP-Optima 7X00/8X00 Series

Instructor-: : Date:-13 FEB 2011 to 24 FEB 2911
Geoff Cook

Certified by : m

{Manager, Global Training Operations)




SCARLET | TECH

Certificate of Calibrator
for ST-120 Sound Calibrator

No. 20231221J143

Name of Product Sound Calibrator

Calibration Laborators

3519

Type ST-120

Serial Number ST120C0263E

Specification Class 1

Date 2023/12/21

Tested by

1. Outside : OK

2. Sound Pressure Level : 93.97dB ; 114.03 dB

3. Frequency : 998.30 Hz

4. Distortion : 1.15% ; 1.35 %

Environment conditions :

Air temperature :

Relative humidity :

Static pressure :

Scarlet Tech Co., Ltd.
4F-3,No. 347, HePing E Rd, 2nd Sec, DaAn District, Taipei City 106, Taiwan
E-mail: info@scartlet.com.tw  www.scarlet-tech.com




TET

Thai Environmental Technic Limited
VSHN manadunadanlng a1na

Sound Level Meter Calibration Report

Equipment Type : Sound Level Meter Calibration Date : o 1-Tuly-2024
Calibrator : TENMARS Sound Calibrator TM-100 Barometric pressure (nmHg) . 7590 mmHg
Standard - 1IEC 60942 Temperature (23+3)°C 2500 °C
Accuracy :94.0 20.3 dB and 114.0+0.5 dB Relative Humidity(50+15%) . 500 %RH
Frequency +at 1,000 Hz £1% Dued Date of Calibrate o 31-July-2024
Calibrater Serial NO. :ST120C0263E
I Instrument Calibrated Reference Before Adjust |After Adjust{ Deviation Result
tem s 1 =z
Brand | Model | Serial NO.| Acoustic dB | a¥efi1 |n¥ani 2| aSafi 3| @ +dB +dB | Calibrate
94.0 94.1 941 94.1 94.1
21 ACO 6226 070049 94.0 0.1 PASS
114.0 114.1 114.1 114.1 114.1
94.0 941 94.1 94.1 94.1
23 RION NL-21 | 00487676 94.0 0.1 PASS
114.0 1141 1141 114.1 114.1
94.0 93.8 93.8 93.8 93.8
25 ACO 6226 100098 94.0 0.2 PASS
114.0 113.8 113.8 | 113.8 | 113.8
94.0 941 94.1 941 941
26 ACO 6226 100099 94.0 0.1 PASS
114.0 114.1 1141 114.1 114.1
94.0 93.9 93.9 93.9 93.9
28 ACO 6226 100101 94.0 0.1 PASS
114.0 114.0 114.0 | 114.0 | 114.0
94.0 94.2 94.2 94.2 94.2
29 ACO 6226 100102 94.0 0.2 PASS
114.0 114.2 1142 | 1142 | 114.2
94.0 93.7 93.7 93.7 93.7
30 ACO 6226 100106 94.0 0.3 PASS
114.0 113.8 113.8 | 113.8 | 113.8
94.0 94.1 94.1 94.1 941
31 ACO 6226 110098 94.0 0.1 PASS
114.0 114.0 114.0 | 114.0 | 114.0
94.0 94.0 94.0 94.0 94.0
32 ACO 6226 110105 94.0 0.0 PASS
114.0 114.0 114.0 { 114.0 | 114.0
94.0 94.2 94.2 94.2 94.2
34 ACO 6226 110099 94.0 0.2 PASS
114.0 1141 1141 114.1 114.1
Calibration By
Approve by 577'0\, rIAA ! ™

Thai Environmental Technic Limited

1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand

@ Tel: +66(0)2373-7799(Auto) Fax: +66{0)2373-7979 @ admin@tet1995.com @ www.tet1995.com



!-rE1- Thai Environmental Technic Limited

UYSHN imaiaganadsn Ing a1na

Sound Level Meter Calibration Report

Equipment Type : Sound Level Meter Calibration Date ¢ 1-July-2024
Calibrator : TENMARS Sound Calibrator TM-100 Barometric pressure (mmHg) . 7590 mmHg
Standard - IEC 60942 Temperature (23+3)°C . 2500 °C
Accuracy :94.0 £0.3 dB and 114.0+0.5 dB Relative Humidity(S0+15%) :  50.0 % RH
Frequency 1at 1,000 Hz 1% Dued Date of Calibrate : 31-July-2024
Calibrator Serial NO. : ST120C0263E
. Instrument Calibrated Reference Before Adjust After Adjus Deviation Result
tem 1) 1Y 19
Brand Model | Serial NO.| Acoustic dB asan1 | a2 | afen 3 may +dB +dB Calibrate
94.0 94.1 94.1 94.1 94.1
35 ACO 6226 110097 94.0 0.1 PASS
114.0 114.0 114.0 | 114.0 | 114.0
94.0 93.9 93.9 93.9 93.9
36 ACO 6226 110102 94.0 0.1 PASS
114.0 114.0 114.0 | 114.0 | 114.0
94.0 94.1 94.1 94.1 94.1
37 ACO 6226 110101 94.0 0.1 PASS
114.0 114.0 114.0 | 114.0 | 1140
94.0 94.2 94.2 94.2 94.2
38 ACO 6226 110106 94.0 0.2 PASS
114.0 1141 1141 | 1141 | 11441
94.0 941 94.1 94.1 94.1
39 ACO 6226 110104 94.0 0.1 PASS
114.0 114.1 114.1 | 1141 | 1141
94.0 94.3 94.3 94.3 94.3
40 ACO 6226 110100 94.0 0.3 PASS
114.0 114.2 114.2 | 1142 | 1142
94.0 94.3 94.3 94.3 94.3
41 ACO 6226 130127 94.0 0.3 PASS
114.0 114.2 114.2 | 1142 | 114.2
94.0 94.2 94.2 94.2 94.2
42 ACO 6226 130128 94.0 0.2 PASS
114.0 114.0 | 114.0 | 114.0 | 114.0
94.0 94.1 94.1 94.1 94.1
44 ACO 6226 130130 94.0 0.1 PASS
114.0 1141 114.1 | 1141 | 1141
94.0 941 | 941 94.1 | 941
45 ACO 6226 130131 94.0 0.1 PASS
114.0 114.0 | 114.0 | 1140 } 114.0

Calibration By

Approve by P’f ar-ham ’m

Thai Environmental Technic Limited ~ 1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand
® Tel: +66(0)2373-7799(Auto) Fax: +66(0)2373-7979 @ admin@tet1995.com ® www.tet1995.com



T'E'r Thai Environmental Technic Limited

USHN madaaunadsulneg o91na

Sound Level Meter Calibration Report

Equipment Type :Sound Level Meter Calibration Date : 1-July-2024
Calibrator : TENMARS Sound Calibrator TM-100 Barometric pressure (mmHg) : 7590 mmHg
Standard {TEC 60942 Temperature (23+3)°C . 2500 °C
Accuracy :94.0 £0.3 dB and 114.00.5 dB Relative Humidity(50+15 %) . 500 %RH
Frequency rat 1,000 Hz +1% Dued Date of Calibrate : 31-July-2024
Calibrator Serial NO. :ST120C0263E
| Instrument Calibrated Reference Before Adjust IAfter Adjust Deviation Result
Brand Model | Serial NO.| Acoustic dB afaf1 |a¥eh 2| nfei 3| maw +dB +dB Calibrate
94.0 93.8 93.8 93.8 93.8
57 ACO 6226 160099 94.0 0.2 PASS
114.0 113.7 113.7 | 113.7 | 113.7
94.0 93.8 93.8 93.8 93.8
58 ACO 6226 160143 94.0 0.2 PASS
114.0 1139 | 113.9 | 113.9 | 113.9
94.0 94.3 94.3 94.3 94.3
59 ACO 6226 160203 94.0 0.3 PASS
114.0 114.2 1142 1 1142 | 1142
94.0 94.1 94.1 94.1 94.1
60 ACO 6226 160204 94.0 0.1 PASS
114.0 114.0 | 114.0 | 114.0 | 114.0
94.0 93.9 93.9 93.9 93.9
61 ACO 6226 160205 94.0 0.1 PASS
114.0 113.8 | 113.8 | 113.8 | 1138
94.0 94.0 94.0 94.0 94.0
62 ACO 6226 160211 94.0 0.0 PASS
114.0 113.9 | 113.9 | 113.9 | 1139
94.0 94.1 94.1 94.1 94.1
63 ACO 6226 160212 94.0 0.1 PASS
114.0 114.0 | 114.0 | 114.0 | 114.0
94.0 94.1 94.1 94.1 94.1
64 ACO 6226 160213 94.0 0.1 PASS
114.0 114.0 | 114.0 | 114.0 | 114.0
94.0 93.9 93.9 93.9 93.9
66 ACO 6226 160215 94.0 0.1 PASS
114.0 113.8 | 113.8 | 113.8 | 113.8
94.0 93.9 93.9 93.9 93.9
67 ACO 6226 160216 94.0 0.1 PASS
114.0 113.9 | 1139 | 1139 | 1139

Calibration By

Approve by %’D\Yﬁb’\.ﬂ\ tilvl

Thai Environmental Technic Limited  1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand
© Tel: +66(0)2373-7799(Auto) Fax:+66(0)2373-7979 @ admin@tet1995.com @ www.tet1995.com



IITISTR

NSC-TISIFTIS 17025
CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-66/0632 MTC No. EEL. BP. 28/0866

CALIBRATION CERTIFICATE

Submitted by : THAI ENVIRONMENTAL TECHNIC LIMITED.
Address : 176 Soi Ramkhamhaeng 145. Khwaeng/Khet Saphansung, Bangkok, 10240, Thailand.
Calibrated at : Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre.

: Soi 1C, Bangpoo Industrial Estate, Sukhumvit Rd., Muang, Samutprakan 10280,

Instrument Calibrated : Ambient Environment

Deescription : Sound Calibrator Temperature 1(23+43)°C
Manufacturer : Digicon Relative Humidity : (50 + 15) %

Model : Tenmars Ambient Pressure  : (101.325 + 1.500) kPa
Serial No. : 180501628

Standards used : 1. Digital Function Synthesizer NF Electronic DF-193A S/N 122037.

o

. Measuring Amplifier Bruel&Kjaer 2636 S/N 1537484,

3. Programmable Attenuator Tamagawa TPA-303A S/N OF 2214.
4. Digital Multimeter Agilent 34401 A S/N MY44005560.

. Pressure Transmitter Vaisala PTB202AD S/N T06350001.

w

6. Audio Analyzer Panasonic VP-7722A S/N 041477D122.
7. Condenser Microphone B&K 4180 S/N 2633526.
Calibration Procedure: CP-102-04 based on IEC 60942-2003. The sound pressure level of instrument was
measured by standard microphone using an insert voltage technique.
This instrument has been calibrated against standards maintained at Electrical and Electronic Standards
L aboratory (EEL), which are traceable to the International System of Units through the National Institute of
Metrology (Thailand).
The information on actua] reading is attached herewith and the uncertainty limits quoted refer to the
measured values only.

Date of Receipt : 10 Aug. 2023

Date of Calibration : 16 Aug. 2023 1/ 3&)

The results relate only to the iterns tested/calibrated or value assigned.
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the governor of TISTR.

FM.BL.MTC.002 Rev.4

Head Office Office/Laboratory Office

35 Mu 3 Tambon Khlong Ha, Amphoe Knlong Luang,  Soi 1C, Bangpoo Industrial Estate, Sukhumvit Road, 196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Changwat Pathumthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thaitand  Thailand

Tel. (66)0 2577 9000 Tel. (66) 0 2323 1672-80 ext. 115, 116 : Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. {66) 0 2577 9009 Fax. (66) 0 2323 9165 Fax. (66) 0 2579 8592

E-mail : rumpai@tistr.or.th Website:vwww tistr.or.th E-mail : mte@tistr.or.th E-mail : sumalee@tistr.or.th




NSC-TISI-TIS 17025
CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-66/0632 MTC No. EEL. BP. 28/0866
The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage
factor k = 2, providing a level of confidence of approximately 95%.
Nominal Output of Unit Under Test =94 dB re 20uPa at 1000 Hz
Acoustic Output in dB re 20uPa , Corrected to Reference Conditions : 101.325 kPa, 23.0°C and 50 %RH
1. Sound Pressure Level
Standard Microphone Measured Sound Pressure | Deviated value | Uncertainty Tolerance limit
Type Level (dB) (dB) (dB) TIEC60942:2003 Class 2
1/2 inch Bruel&XKjaer 4180 94.45 0.45 +0.10 +0.75 dB
2. Frequency
Standard Microphone Measured Frequency Deviated value | Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) TEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 9914 -8.6 +1.5 +1.0%
3. Total distortion
Standard Microphone Measured Total distortion Uncertainty Tolerance limit
Type (%) (%) IEC60942:2003 Class 2
1/2 inch Bruel&XKjaer 4180 1.40 +0.50 +3.0%

Note : 1. No adjustment.

2. The calibrator pressure correction was not included.

3. The microphone volume correction was not included.

Date of Calibration 16 Aug. 2023

2/3W

The results relste only to the items tested/calibrated or value assigned.
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the governor of TISTR.

FM.BL.MTC.002 Rev.4

Head Office Office/Laboratory Office
35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang,  Soi 1C, Bangpoo Industrial Estate, Sukhumvit Road, 196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Changwat Pathumthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thailand  Thailand

Tel. (66) 0 2577 9000
Fax. (66) 0 2577 9009
E-mail : rumpai@tistr.or.th Website :www.tistr.or.th

Tel. (66) 0 2323 1672-80 ext. 115, 116
Fax. (66) 0 2323 9165
E-mail : mtc@tistr.or.th

Tel. (66) 0 2579 1121-30 ext, 5219, 5225, 5217
Fax. (66) 0 2579 8592
E-rail : sumalee@tistr.or.th




< TIS 170
CALIBRATION 0037

Request No. 21-66/0632

1. Seund Pressure Level

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

MTC No. EEL. BP. 28/0866

Nominal Output of Unit Under Test = 114 dB re 20{tPa at 1000 Hz

Acoustic Output in dB re 20pPa , Corrected to Reference Conditions : 101.325 kPa, 23.0 °C and 50 %RH

Standard Microphone Measured Sound Pressure | Deviated value { Uncertainty Tolerance limit
Type Level (dB) (dB) (dB) IEC60942:2003 Class 2
172 inch Bruel&Kjaer 4180 114.28 0.28 +0.10 +0.75 dB
2. Frequency
Standard Microphone Measured Frequency Deviated value | Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) IEC60942:2003 Class 2
172 inch Bruel&Kjaer 4180 986.9 -13.1 +1.5 1+2.0%
3. Total Distortion
Standard Microphone Measured Total Distertion Uncertainty Tolerance limit
Type (%) (%) IEC60942:2003 Class 2
1/2 inch Bruel&Kjacr 4180 3.14 +0.70 +4.0%

Note : 1. No adjustment.

2. The calibrator pressure correction was not included.
3. The microphone volume correction was not included.

Calibrated by : Approved by :

(Mr.Weerachai Deechaiyae)

Date of Calibration 16 Aug.
Date of Issue 21 Aug.

End of Certificate

Industrial Metrology and Testing Service Centre

Ref :2011266081003103001

3/3

The resutts relate only to the itens tested/calibrated or value assigned.
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the governor of TISTR.

Head Office

35 Mu 3 Tambon Khlong Ha. Amphoe Khiong Luang,
Chanegwat Pathumthani 12120, Thailand

Tel. (66) 0 2577 9000

Fax. (66) 0 2577 9009

E-mail : rumpai@tistr.or.th Websitemmww tistr.or.th

Office/Laboratory

Soi 1C, Bangpoo industrial Estate, Sukhumvit Road,
Amphoe Muang, Changwat Samutprakan 10280, Thailand
Tel. (66) 0 2323 1672-80 ext. 115, 116

Fax. (66) 0 2323 9165

E-mail : mtc@tistr.or.th

FM.BL.MTC.002 Rev.4
Office
196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Thailand
Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2579 8592
E-mail : sumalee@tistr.or.th




F‘TE'T- Thai Environmental Technic Limited

USEN matingunadanlng sina

Sound Level Meter Calibration Report

Equipment Type :Sound Level Meter Calibration Date : 1-July-2024
Calibrator : TENMARS Sound Calibrator TM-100 Barometric pressure (mmHg) . 7590 mmHg
Standard : 1IEC 60942 Temperature (23£3)°C . 2500 °C
Accuracy :94.0 £0.3 dB and 114.0£0.5 dB Relative Humidity(50+15 %) . 500 %RH
Frequency :at 1,000 Hz +1% Dued Date of Calibrate : o 31-July-2024
Calibrator Serial NO. : 180501628
. Instrument Calibrated Reference Before Adjust IAfter Adjusf Deviation Result
tem T - - .
Brand | Model | Serial NO.| Acoustic dB | a¥afi1 |aSan 2| nseni 3| mis +dB +dB | Calibrate
94.0 94.0 940 | 940 | 940
46 ACO 6236 112029 94.0 0.0 PASS
114.0 113.9 | 113.9 | 113.9 | 1139
94.0 94.1 94.1 94.1 | 941
48 ACO 6236 152074 94.0 0.1 PASS
114.0 114.0 | 114.0 | 114.0 | 114.0
94.0 93.8 93.8 | 938 | 938
49 ACO 6236 152075 94.0 0.2 PASS
114.0 113.9 | 1138 | 113.9 | 1139
94.0 94.1 94.1 94.1 | 9441
50 ACO 6236 | 152076 94.0 0.1 PASS
114.0 114.0 | 114.0 | 114.0 | 114.0
94.0 94.2 942 | 942 | 942
51 ACO 6236 152077 94.0 0.2 PASS
114.0 1141 | 1144 | 1141 | 1141
94.0 93.9 93.9 | 939 | 939
52 ACO 6226 150142 94.0 0.1 PASS
114.0 113.9 | 113.8 | 1139 | 113.9
94.0 94.1 94.1 94.1 | 94.1
53 ACO 6226 160095 94.0 0.1 PASS
114.0 114.0 | 114.0 | 114.0 | 114.0
94.0 93.9 93.9 | 939 | 939
54 ACO 6226 160096 94.0 0.1 PASS
114.0 113.9 | 113.9 | 113.9 | 113.9
94.0 94.0 940 | 940 | 940
55 ACO 6226 160097 94.0 0.0 PASS
114.0 1141 | 1141 ] 1141 | 11441
94.0 94.1 94.1 94.1 | 941
56 ACO 6226 | 160098 94.0 0.1 PASS
114.0 114.0 | 114.0 | 114.0 | 114.0

Calibration By

Approve by Q‘r'o\ﬂemm I ™

Thai Environmental Technic Limited  1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand
© Tel: +66(0)2373-7799(Auto) Fax : +66(0)2373-7979 @ admin@tet1995.com @ www.tet1995.com
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Certificate of Calibration

ijci’ﬂ;}‘t{

Certificate Number © SPR24020337-4 Page: 1 of 3

QU

Customer : Thai Environmental Technic Limited.

A

N

1/6 Soi Ramkhamhaeng 145, Khwaeng Saphan Sung, Khet Saphan

Ao

o
[BSY

Sung, Bangkok 10240, Thailand.

t

? Equipment Name © Noise Dose Meter
:j:» Manufacturer : SOUNDTEK

;f; Model : ST-130

;:i Serial Number © 200300133

% ID. Number © No.28

Environmental Conditions

— Ambient Temperature : 23°Cct 3°C Received Date : 21 Feb 2024
;i Relative Humidity D 50% T15% Calibration Date © 23 Feb 2024
52 Location of Calibration : In-Lab Recommend Due Date © 23 Feb 2025
P Calibration Procedure : SP-CPE-04-01 Date of Issue . 24 Feb 2024

Method of Calibration

o This certifies that the above instrument was calibrated in compliance with the calibration system

e requirement of ISO/IEC 17025:2017 in accordance with reference procedure. Standards used to perform

- this calibration are certified by to NIST or equivalent, National metrology institute, Natural physical constants,
consensus standards. The result reported herein apply only to the calibration of the item described above as
received.Our decision rule is to contact the customer if the item pass and fail calibration when the results
include the uncertainties and the customer must determine if the results meets their needs.

The calibration certificate shall not be reproduced except in full,without written approval of SP Metrology

System (Thailand).

o

SUTOGBLUT O R MAA

Calibrated by : Mr.Karoon Pengsalung Approved by e

Calibration Officer ( Mr.Nirut Loha)

Authorized Signatory .

Iy
=
~
-
L

SP-FM-04-15 rev.0
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CALIBRATION AND
DIMENSIONAL MEASUREMENT

Calibration Report

Certificate Number : SPR24020337-4 Page :2 of 3

Reference Standards

ISALON T OO G2/B9

Equipment Name Model Serial No. Certificate No. | Due. Date
Z Sound Level Calibrator ST-120 211203773 EEL.BP. 140/0167; 26 Jan 2025
Traceability

This certification is traceable to the International System of Unit maintained at :

TISTR - Thailand Institute of Scientific and Technological Research
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SP-FM-04-15 rev.0
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DIMENSIONAL MEASUREMENT

Result of Calibration

Certificate No. : SPR24020337-4 Page : 3 0of 3
Range : 94 to 114  dB Function: @1kHz
Select A Unit : dB
Standard UUC Reading Error Uncertainty
i +
Setting Fast Slow Fast Slow (£)
94 94.0 94.0 0.0 0.0 0.15
114 114.0 114.0 0.0 0.0 0.15
Select C Unit : dB
i E
Standard UUC Reading rror Uncertainty
i +
Setting Fast Slow Fast Slow (+)
94 94.0 94.0 0.0 0.0 0.15
114 113.9 113.9 -0.1 -0.1 0.15
Select Z Unit : dB
Standard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow (=)
94 84.0 94.0 0.0 0.0 0.15
114 114.0 114.0 0.0 0.0 0.15
Note :

The result of calibration was found accurate as show on date and place of calibration only.

This Certificate is not certified for any commercial transaction.

Measurement Uncertainty
The reported uncertainty of measurement is the expanded uncertainty obtained by multiplying the
standard uncertainty with the coverage factor k = 2.00, providing a level of confidence approximately 95%.
- End of Certificate -

SP-FM-04-15 REV.0
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CALIBRATION AND
DIMENSIONAL MEASURERENT

Certificate of Calibration

Certificate Number : SPR24020337-5 Page : 1 of 3

Customer . Thai Environmental Technic Limited.

1/6 Soi Ramkhamhaeng 145, Khwaeng Saphan Sung, Khet Saphan
Sung, Bangkok 10240, Thailand.

Equipment Name : Noise Dose Meter
Manufacturer : SOUNDTEK
Model © ST-130

Serial Number : 200300134

ID. Number © No.29

Environmental Conditions

Ambient Temperature 23°CT 3°C Received Date : 21 Feb 2024
Relative Humidity © 50% T15% Calibration Date . 23 Feb 2024
Location of Calibration . In-Lab Recommend Due Date . 23 Feb 2025
Calibration Procedure . SP-CPE-04-01 Date of Issue : 24 Feb 2024

Method of Calibration

This certifies that the above instrument was calibrated in compliance with the calibration system

requirement of ISO/IEC 17025:2017 in accordance with reference procedure. Standards used to perform
this calibration are certified by to NIST or equivalent, National metrology institute, Natural physical constants,
consensus standards. The result reported herein apply only to the calibration of the item described above as
received.Our decision rule is to contact the customer if the item pass and fail calibration when the resufts
include the uncertainties and the customer must determine if the results meets their needs.

The calibration certificate shall not be reproduced except in full,without written approval of SP Metrology

System (Thailand).
Calibrated by : Mr.Karoon Pengsalung Approved by %%
(

Calibration Officer

Mr.Nirut Loha)

Authorized Signatory

SP-FM-04-15 rev.0
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Calibration Report

Certificate Number : SPR24020337-5 Page :2 of 3

OON B ;’i 64

;

Reference Standards

Equipment Name Model Serial No. Certificate No. | Due. Date

Sound Level Calibrator ST-120 211203773 EEL.BP. 140/0167{ 26 Jan 2025

duemBuoy BELUON

i3

Traceability
This certification is traceable to the International System of Unit maintained at :
TISTR - Thailand Institute of Scientific and Technological Research

HIBLTLUTIL IR
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SP-FM-04-15 rev.0



1D LINE : JECT7025

Result of Calibration

Certificate No. :  SPR24020337-5 Page : 3 of 3
Range : 94 to 114 Function : @1kHz
Select A Unit : dB
Standard UUC Reading Error Uncertainty
i +
Setting Fast Slow Fast Slow ()
94 94.0 94.0 0.0 0.0 0.15
114 114.0 114.0 0.0 0.0 0.15
Select C Unit : dB
Standard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow ()
94 94.0 94.0 0.0 0.0 0.15
114 113.9 113.9 -0.1 -0.1 0.15
Select Z Unit : dB
UCR i E
Standard UUC Reading ror Uncertainty
i +
Setting Fast Slow Fast Slow ()
94 94.0 94.0 0.0 0.0 0.15
114 114.0 114.0 0.0 0.0 0.15
Note :

The result of calibration was found accurate as show on date and place of calibration only.

This Certificate is not certified for any commercial transaction.

Measurement Uncertainty

DIMENSIONAL MEASUREMENT

The reported uncertainty of measurement is the expanded uncertainty obtained by multiplying the
standard uncertainty with the coverage factor k = 2.00, providing a level of confidence approximately 95%.
~ End of Certificate —

SP-FM-04-15 REV.0
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Certificate of Calibration

Certificate Number . SPR24020220-34 Page: 1 of 3

Customer : Thai Environmental Technic Limited.

1/6 Soi Ramkhamhaeng 145, Khwaeng Saphan Sung, Khet Saphan
Sung, Bangkok 10240, Thailand.

Equipment Name . Noise Dose Meter
Manufacturer : SOUNDTEK
Model : 8T-130

Serial Number 1 220100050

ID. Number * No.30

Environmental Conditions

Ambient Temperature  23°Ct 3°C Received Date ;14 Feb 2024
Relative Humidity D 50% T15% Calibration Date : 15 Feb 2024
Location of Calibration . In-Lab Recommend Due Date : 15 Feb 2025
Calibration Procedure : SP-CPE-04-01 Date of Issue © 16 Feb 2024

Method of Calibration

This certifies that the above instrument was calibrated in compliance with the calibration system

requirement of ISO/IEC 17025:2017 in accordance with reference procedure. Standards used to perform
this calibration are certified by to NIST or equivalent, National metrology institute, Natural physical constants,
consensus standards. The result reported herein apply only to the calibration of the itemn described above as
received.Our decision rule is to contact the customer if the item pass and fail calibration when the resuits
include the uncertainties and the customer must determine if the results meets their needs.

The calibration certificate shall not be reproduced except in full,without written approval of SP Metrology

System (Thailand).

Calibrated by : Mr.Chumpon Dokpikul Approved by

Calibration Officer ( Mr.Prayogn Topart )

Authorized Signatory

SP-FM-04-15 rev.0
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Calibration Report

Certificate Number : SPR24020220-34

Reference Standards

- ”\\\\‘ CALIERATION AHD

DIMENSIOHMAL MEASUREMENT

Page :2 of 3

s 0P

Equipment Name

Model

Serial No.

Certificate No.

Due. Date

Sound Level Calibrator

ST-120

211203773

EEL.BP. 140/0167

26 Jan 2025
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This certification is traceable to the International System of Unit maintained at :

TISTR - Thailand Institute of Scientific and Technological Research

SP-FM-04-15 rev.0
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CALIBRATION AND
DIMENSIONAL MEASUAEMENT

Result of Calibration

Certificate No.: SPR24020220-34 Page : 3 of 3
Range : 94 114 Function : @1kHz
Select A Unit : dB
Standard UUC Reading Error Uncertainty
i +
Setting Fast Slow Fast Slow (+)
94 94.0 84.0 0.0 0.0 0.15
114 114.0 114.0 0.0 0.0 0.15
Select C Unit : dB
i E
Standard WUUC Reading rror Uncertainty
i +
Setting Fast Slow Fast Slow (£)
94 94.0 94.0 0.0 0.0 0.15
114 114.0 114.0 0.0 0.0 0.15
Select Z Unit : dB
di E
Standard UUC Reading fror Uncertainty
Setting Fast Slow Fast Slow (+)
94 94.0 94.0 0.0 0.0 0.15
114 114.0 114.0 0.0 0.0 0.15
Note :

The result of calibration was found accurate as show on date and place of calibration only.

This Certificate is not certified for any commercial transaction.

Measurement Uncertainty

The reported uncertainty of measurement is the expanded uncertainty obtained by multiplying the
standard uncertainty with the coverage factor k = 2.00, providing a level of confidence approximately 95%.
- End of Certificate -

SP-FM-04-15 REV.0
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Certificate of Calibration

Certificate Number' : SPR24020220-37 Page: 1 of 3

Customer . Thai Environmental Technic Limited.
1/6 Soi Ramkhamhaeng 145, Khwaeng Saphan Sung, Khet Saphan

Sung, Bangkok 10240, Thailand.

Equipment Name Noise Dose Meter

Manufacturer SOUNDTEK

Model ST-130

Serial Number 220100053

{D. Number No.33

Environmental Conditions

Ambient Temperature 23°Cct 3°C Received Date 14 Feb 2024
Relative Humidity 50% 1t 15 % Calibration Date 15 Feb 2024
Location of Calibration In-Lab Recommend Due Date 15 Feb 2025
Calibration Procedure SP-CPE-04-01 Date of Issue 16 Feb 2024

Method of Calibration

This certifies that the above instrument was calibrated in compliance with the calibration system

requirement of ISO/IEC 17026:2017 in accordance with reference procedure. Standards used to perform
this calibration are certified by to NIST or equivalent, National metrology institute, Natural physical constants,
consensus standards. The result reported herein apply only to the calibration of the item described above as
received.Our decision rule is to contact the customer if the item pass and fail calibration when the results
include the uncertainties and the customer must determine if the results meets their needs.

The calibration certificate shall not be reproduced except in full,without written approval of SP Metrology

System (Thailand).

Calibrated by Mr.Chumpon Dokpikul Approved by

Calibration Officer ( Mr.Prayoony Topart)

Authorized Signatory

SP-FM-04-15 rev.0
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Calibration Report

Certificate Number : SPR24020220-37

Reference Standards

ARt CALIBRATION AND
DIMENSICHAL MEASUREMENT

Page :2 of 3

Equipment Name

Model

Serial No.

Certificate No.

Due. Date

Sound Level Calibrator

ST-120

211203773

EEL.BP. 140/0167

26 Jan 2025

i3
+

Traceability

This certification is traceable to the International System of Unit maintained at ;

TISTR - Thailand Institute of Scientific and Technological Research

SP-FM-04-15 rev.0
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Result of Calibration

i
/

3 Certificate No.:  SPR24020220-37 Page : 3 of 3
- Range: 94 1o 114 48 Function : @1kHz
;;‘ Select A Unit : dB
Z Standard UUC Reading Error Uncertainty
hol i +
ol Setting Fast Slow Fast Slow (=)
f 94 94.0 84.0 0.0 0.0 0.15
= 114 113.9 113.9 -0.1 -0.1 0.15
; Select C Unit : dB
~ i z
= Standard UUC Reading rror Uncertainty
“ Setting Fast Slow Fast Slow (£)
= 94 94.0 94.0 0.0 0.0 0.15
= 114 113.9 113.9 ~-0.1 -0.1 0.15
= Select Z Unit : dB
= C Readi E
= Standard U eading rror Uncertainty
i Setting Fast Slow Fast Slow (%)
94 94.0 94.0 0.0 0.0 0.15
o 114 113.9 113.9 -0.1 ~0.1 0.15

Note :

The result of calibration was found accurate as show on date and place of calibration only.

This Certificate is not certified for any commercial transaction.

Measurement Uncertainty
The reported uncertainty of measurement is the expanded uncertainty obtained by multiplying the
standard uncertainty with the coverage factor k = 2.00, providing a level of confidence approximately 95%.
- End of Certificate -

SP-FM-04-15 REV.0
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Certificate of Calibration

Certificate Number . SPR24020220-38 Page : 1 of 3

Customer : Thai Environmental Technic Limited.

g 1/6 Soi Ramkhamhaeng 145, Khwaeng Saphan Sung, Khet Saphan
Sung, Bangkok 10240, Thailand.

; Equipment Name - Noise Dose Meter

::g Manufacturer © SOUNDTEK

;5 Model : ST-130

% Serial Number : 220100054

2 ID. Number . No.34

:l Environmental Conditions

- Ambient Temperature : 23°CT 3°C Received Date : 14 Feb 2024
Relative Humidity  50% T15% Calibration Date . 15 Feb 2024
- Location of Calibration : In-Lab Recommend Due Date © 15 Feb 2025
= Calibration Procedure :  SP-CPE-04-01 Date of Issue . 16 Feb 2024

Method of Calibration

This certifies that the above instrument was calibrated in compliance with the calibration system

requirement of ISO/IEC 17025:2017 in accordance with reference procedure. Standards used to perform
this calibration are certified by to NIST or equivalent, National metrology institute, Natural physical constants,
consensus standards. The result reported herein apply only to the calibration of the item described above as
received.Our decision rule is to contact the customer if the item pass and fail calibration when the results
include the uncertainties and the customer must determine if the results meets their needs.

The calibration certificate shall not be reproduced except in fullwithout written approval of SP Metrology

System (Thailand).

Calibrated by : Mr.Chumpon Dokpikul Approved by

Calibration Officer ( Mr.Prayogn Topart)

Authorized Signatory

SP-FM-04-15 rev.0
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Certificate Number : SPR24020220-38

Reference Standards

Calibration Report

Page :2 of 3

ISEUODY

f)

Equipment Name

Model

Serial No.

Certificate No.

Due. Date

Sound Level Calibrator

0P

ST-120

211203773

EEL.BP. 140/0167

26 Jan 2025

Traceability

Dowegmieg duend

This certification is traceable to the International System of Unit maintained at :
TISTR - Thailand Institute of Scientific and Technological Research

SP-FM-04-15 rev.0



RSN =
f C | ' b t il DN HEASR ey
Certificate No.: SPR24020220~-38 Page : 3 of 3
Range: 94 114  dB Function : @1kHz
= Select A Unit : dB
- Standard UUC Reading Error Uncertainty
z - +
@ Setting Fast Slow Fast Slow (£)
= 94 94.0 94.0 0.0 0.0 0.15
= 114 114.0 114.0 0.0 0.0 0.15
j Select C Unit : dB
= Standard VUC Reading Error Uncertainty
:i Setting Fast Slow Fast Slow (£)
:f: 94 94.0 94.0 0.0 0.0 0.15
*j 114 114.0 114.0 0.0 0.0 0.15
N Select Z Unit : d8
= UC Readi E
- Standard J eading rror Uncertainty
T i 4
,, Setting Fast Slow Fast Slow (£)
i~ 94 94.0 94.0 0.0 0.0 0.15
ey 114 114.0 114.0 0.0 0.0 0.15
Note :

The result of calibration was found accurate as show on date and place of calibration only.

This Certificate is not certified for any commercial transaction.

Measurement Uncertainty

ACCREDITED

The reported uncertainty of measurement is the expanded uncertainty obtained by multiplying the

standard uncertainty with the coverage factor k = 2.00, providing a level of confidence approximately 95%.
- End of Certificate -
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SP-FM-04-15 REV.0
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CALIBRATION AND
DIMENSIONAL MEASUREMENT

Certificate of Calibration

Certificate Number : SPR24030114-3 Page: 1 of 3

Customer . Thai Environmental Technic Limited.

1/6 Soi Ramkhamhaeng 145, Khwaeng Saphan Sung, Khet Saphan
Sung, Bangkok 10240, Thailand.

Equipment Name Noise Dose Meter

Manufacturer SOUNDTEK

Model ST-130

Serial Number 220100057

ID. Number No.37

Environmental Conditions

Ambient Temperature 23°CT 3°C Received Date 08 Mar 2024
Relative Humidity 50% T 15 % Calibration Date 11 Mar 2024
LLocation of Calibration In-Lab Recommend Due Date 11 Mar 2025
Calibration Procedure SP-CPE-04-01 Date of Issue 12 Mar 2024

Method of Calibration

This certifies that the above instrument was calibrated in compliance with the calibration system

requirement of ISO/IEC 17025:2017 in accordance with reference procedure. Standards used to perform
this calibration are certified by to NIST or equivalent, National rhetrology institute, Natural physical constants,
consensus standards. The result reported herein apply only to the calibration of the item described above as
received.Our decision rule is to contact the customer if the item pass and fail calibration when the results
include the uncertainties and the customer must determine if the results meets their needs.

The calibration certificate shall not be reproduced except in full,without written approval of SP Metrology

Systemn (Thailand).

Calibrated by : Mr.Karoon Pengsalung Approved by

Calibration Officer ( Mr.Prayoch Topart )

Authorized Signatory

SP-FM-04-15 rev.0
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Certificate Number

Calibration Report

SPR24030114-3

Reference Standards

) METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

aran

b A} CALIBRATION AND

Page : 2 of 3

Equipment Name

Model

Serial No.

Certificate No.

Due. Date

Sound Level Calibrator

ST-120

211203773

EEL.BP. 140/0167

26 Jan 2025

=4
i

Traceability

This certification is traceable to the International System of Unit maintained at :

TISTR - Thailand Institute of Scientific and Technological Research

SP-FM-04-15 rev.0
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CALIBRATION AND
DHMENSIONAL MEASUREMENT

Result of Calibration

3 Certificate Number :  SPR24030114-3 Page : 3 of 3
£

o Range: 94 to 114 dB Function : @1kHz

& Select A Unit - d8
Z UUC Reading Error .

S Standard Uncertainty
@ Settin +

:f;}' ¢ Fast Slow Fast Slow (%)

& 94 94.0 94.0 0.0 0.0 0.15

=

e 114 114.0 114.0 0.0 0.0 0.15

2

5 Select C Unit : dB
E UUC Reading Error .

o Standard Uncertainty
- Setti *

- ng Fast Slow Fast Slow ()

= 94 94.0 94.0 0.0 0.0 0.15

= 114 114.0 114.0 0.0 0.0 0.15

i

;; Select Z Unit : dB
= UUC Reading Error )

= Standard Uncertainty
g Settin +

P}j g Fast Slow Fast Slow (%)

rq

S 94 94.0 94.0 0.0 0.0 0.15

[

5 114 114.0 114.0 0.0 0.0 0.15

%

e

=1

é Note :

2 The result of calibration was found accurate as show on date and place of calibration only.
&

E This Certificate is not certified for any commercial transaction.

=

c

5

il .

o Measurement Uncertainty

5‘} The reported uncertainty of measurement is the expanded uncertainty obtained by muitiplying
2 the standard uncertainty with the coverage factor k = 2.00, providing a level of confidence approximately 95%.
% ~ End of Certificate -

SP-FM-04-15 REV.0
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TISTR CALTBRATION 0015

NSC-TISI-TIS 17025

R P

Request No. : 22-67 / 0063 MTC No. : PSL-P 0014 / 67

CERTIFICATE OF CALIBRATION

Nomenclature : Digital Lux Meter Serial No. : AC.39620
Maker : DIGICON Model : LX-50

Customer:  THAI ENVIRONMENTAL TECHNIC LIMITED

Address : 1/6 Soi Ramkhamhaeng 145, Khwaeng/Khet Saphan Sung, Bangkok 10240
Date of receipt : 26 October 2023

Date of calibration : 9 November 2023

Place of calibration : Photometry and Temperature Standards Laboratory, MTC. (Bangpoo)
Basis of calibration : calibration at 0 ~ 5000 lux.

Condition of calibration : - Ambient temperature : (25 +2) °C
- Relative humidity : (60 £ 20) %
Reference Standard : Working Standard Luminous Intensity Lamp, Serial No.: FEL003 and 3501,
can be traceable to international system of units (SI), through calibration certificate
MTC No. PSL-P 131/66 and PSL-P 132/66, date of calibration 12 May 2023.
Traceability : This certificate is traceable to SI units through the National Institute of Metrology (Thailand).
calibration certificate No. TP-1010-23, TP-1011-23 and TP-1012-23
Support Equipment : 1. Photometric bench , 3.0 meter long
2. DC power supply, Serial No.: BC - 341006035007/2
3. Digital Multimeter , Model : R 6551, S/N : 92041186 and 92041192
Calibration Procedure : The measurement was done in accordance with WI.CP.10.

The reported uncertainty is based on a standard uncertainty multiplied by a coverage

factor £ = 2, providing a level of confidence of approximately 95 %.

page 1 of 2

The results relate only to the items tested/calibrated or value assigned.

Advertising the Report/Certificate and publicity of the results except in full are prohibited untess written permission is obtained from the governor of TISTR.

FM.BL.MTC.002 Rev.4

Head Office Office/Laboratory Office

35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang,  Soi 1C, Bangpoo Industrial Estate, Sukhumvit Road, 196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Changwat Pathumthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 16280, Thailand ~ Thailand

Tel. (66) 0 2577 9000 Tel. (66) 0 2323 1672-80 ext. 115, 116 Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66)0 2577 9009 Fax. (66) 0 2323 9165 Fax. (66) 0 257% 8592

E-mail : rumpai@tistr.orth Website:www tistr.or.th E-mail : mtc@tistr.or.th E-mail : sumalee@tistr.or.th




qSTISTR

Request No. : 22-67 / 0063 MTC No. : PSL-P 0014 / 67

Serial No. : AC.39620

Results :
uuc Standard *UUC Reading UUC Reading Uncertainty of
Range (lux) (lux) Before Adj.(lux) After Adj.(lux) Measurement + (Jux)

100 105 103 2.0

500 512 504 10

2000 1000 1017 1002 20
1500 1516 1496 30

2000 - 1988 40

2000 202 201 40

20000 3000 303 302 60
(x10) 4000 402 403 80
5000 502 499 100

2000 21 20 70

50000 3000 31 30 90
(x100) 4000 41 40 100
5000 51 50 120

Note : *UUC = Unit Under Calibration.
...end of certificate...

Calibrated by : |
/
V. 3
Lol % 2%
(Ms. Rattanpawadee Pholprom)
Photometry and Temyglga;fﬁ ¢ E&ax;ds Laboratory
Ref. : 2012266102604262001
Issued date : 16 November 2023
page 2 of 2

The results relate only to the items tested/calibrated or value assigned.
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the governor of TISTR.

FM.BL.MTC.002 Rev.4

Head Office Office/Laboratory Office

35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang,
Chanewat Pathumthani 12120, Thailand

Tel. (66) 0 2577 9000

Fax. (66) 0 2577 9009

E-mail : rumpai@tistr.or.th Website:wwww tistr.or.th

Soi 1C, Bangpoo Industrial Estate, Sukhumvit Road,
Amphoe Muang, Changwat Samutprakan 10280, Thailland
Tel. (66) 0 2323 1672-80 ext. 115, 116

Fax. (66) 0 2323 9165

E-mail : mtc@tistr.or.th

196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Thailand

Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2579 8592

E-mail : sumalee@tistr.or.th



Equipment :
Manufacturer:
Model :

Serial No.:

ID No.:

Condition As-Received:

Received Date:

Calibration Date:

Reference:
Ambient Temperature:

Relative Humidity:

Procedure used:

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250 AN

N

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) oy

R

i

",

z
%

CTARN N F & ..~
TEL. 0-2717-3000-24 FAX. 0-2719-9484 NSC-TISLTIS17025
CALIBRATION 0008

Certificate of Calibration Certificate No. : 24H558

Page: 10of 2

Thermal Environment Monitor
JANTYTECH This certificate may not be reproduced other than in full,

except with the prior written approval of the head of
JT2011-E2A Corporate Services 3: Equipment Calibration and Testing Services.
3522210141
HD 3
Used item
12 March 2024
18 March 2024
2403-0381DSC Submitted by: Thai Environmental Technic Limited
(25 £ 3) °C
(50 20 ) % 1/6 Soi Ramkhamhaeng 145, Khwaeng/Khet Saphan Sung,

Bangkok 10240

Calibration were conducted using in-house calibration procedure CP-H03 according to comparisor with

standard temperature probe for temperature measurement function into humidity / temperature chamber.

Condition of this result

of calibration

1.Reference standards instruments :

Instrument Model Serial No. Certificate No, Due Date
1) Handheld Thermometer With Sensor 1521 A5A339 2311238 16 Oct 2024

2.The certificate is valid only to the item calibrated on date and place of calibration.

3.This Certification is traceable to the International System of Unit maintained through:-

-Technology Promotion Association (Thailand-Japan), NSC-ONSGC Accredited No. Calibration 0008

Calibrated by :  Somchai Dumwor Approved Signatory :
Issue Date : 25 March 2024

At

\/ ] Chakrit Waewwanjua

[
[ ] Pornthippa Tameyakul
[ ] Unnopphol Harachai

B 0336871



Cert. No.: 24H558

Page.: 2 of 2
Result of Calibration:- Without Adjustment
Function: Temperature Measurementfor Tn
Standard uuc* Uncertainty
Temperature Reading Error of Measurement
(C) () (C) #0C)
20.019 19.8 -0.219 0.42
30.028 29.8 -0.228 0.42
39.998 39.6 -0.398 0.42
Result of Calibration:- Without Adjustment
Function: Temperature Measurementfor Tnw
Standard uuc* Uncertainty
Temperature Reading Error of Measurement
°C) @) 0 #C)
20.019 19.7 -0.319 0.42
30.028 29.8 -0.228 0.42
39.998 39.7 -0.298 0.42
Result of Calibration:- Without Adjustment
Function: Temperature Measurementfor Tg
Standard uuc* Uncertainty
Temperature Reading Error of Measurement
*C) 49 0 #°C)
20.019 19.8 -0.219 0.42
30.028 29.8 -0.228 0.42
39.998 39.7 -0.298 0.42

UUC* : Unit Under Calibration

The reported uncertainty of measurement was base on standard uncertainty multiplied
by coverage factor k = 2.00, providing confidence level approximately 95%.

~-000~
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Equipment :
Manufacturer:
Model :

Serial No.:

ID No.:

Condition As-Received:

Received Date:

Calibration Date:

Reference:
Ambient Temperature:

Relative Humidity:

Procedure used:

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
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NSC-TiSI-TIS17025
CALIBRATION 0008

TEL. 0-2717-3000-24 FAX. 0-2719-9484

24H5863
1of 2

Certificate No. :

Certificate of Calibration i

Thermal Environment Monitor
This certificate may not be reproduced other than in fufl,

JANTYTECH
except with the prior written approval of the head of
JT2011-E2A Corporate Services 3: Equipment Calibration and Testing Services.
3522210146
HD 8
Used item

12 March 2024
19 March 2024

2403-0381DSC Thai Environmental Technic Limited

(25 +3) °C

Submitted by:

1/6 Soi Ramkhamhaeng 145, Khwaeng/Khet Saphan Sung,
Bangkok 10240

(50 £20) %

Calibration were conducted using in-house calibration procedure CP-H03 according to comparison with

standard temperature probe for temperature measurement function into humidity / temperature chamber.

Caondition of this result of calibration

1.Reference standards instruments :

Instrument

1) Handheld Thermometer With Sensor

Serial No.

A5A339

Certificate No.
2311238

Due Date
16 Oct 2024

Model
1521

2.The certificate is valid only to the item calibrated on date and place of calibration.

3.This Certification is traceable to the International Systern of Unit maintained through:-

-Technology Promotion Association (Thailand-Japan), NSC-ONSC Accredited No. Calibration 0008

Calibrated by :
Issue Date :

Somchai Dumwor
25 March 2024

Approved Signatory :

[\/] Chakrit Waewwanjua
[ ]Pornthippa Tameyakul
[ ]Unnopphol Harachai

B 0336876



Cert. No.: 24H563

Page.: 2 of 2
Resuit of Calibration;- Without Adjustment
Function: Temperature Measurementfor Tn
Standard Uuc* Uncertainty
Temperature Reading Error of Measurement
C) (C) (°C) (#C)
19.970 19.9 -0.070 0.42
29.975 29.8 -0.176 0.42
40.004 39.8 -0.204 0.42
Result of Calibration:- Without Adjustment
Function: Temperature Measurementfor Tnw
Standard uuc* Uncertainty
Temperature Reading Error of Measurement
(°C) (°C) (°C) (£°C)
19.970 19.9 -0.070 0.42
29.975 29.7 -0.276 0.42
40.004 39.6 -0.404 0.42
Result of Calibration:- Without Adjustment
Function: Temperature Measurementfor Tg
Standard uuc* Uncertainty
Temperature Reading Error of Measurement
(¢C) (°C) (¢ °C)
19.970 19.9 -0.070 0.42
29.975 29.9 -0.076 0.42
40.004 39.8 -0.204 0.42

UUC* : Unit Under Calibration
The reported uncertainty of measurement was base on standard uncertainty multiplied
by coverage factor k = 2.00, providing confidence level approximately 95%.

~-000-

21208150



Equipment :
Manufacturer:
Model :

Serial No.:

1D No.:

Condition As-Received:

Received Date:

Calibration Date:

Reference:
Ambient Temperature:

Relative Humidity:

Procedure used:

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250
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TECHNOLOGY PROMOTION ASSOCIATION (TITAILAND-JAPAN)
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HSC-TiSI-TiS17025
CALIBRATION 0008

TEL. 0-2717-3000-24 FAX. 0-2719-9484

Certificate No.: 24H564

Certificate of Calibration Page: 1of2

Thermal Environment Monitor
This certificate may not be reproduced other than in full,

JANTYTECH
except with the prior written approval of the head of
JT2011-E2A Corporate Services 3: Equipment Calibration and Testing Services.
3522210147
HD g
Used Item

12 March 2024
19 March 2024

2403-0381DSC Submitted by: Thai Environmental Technic Limited
(25 £3) °C
(50 +20) % 1/6 Soi Ramkhamhaeng 145, Khwaeng/Khet Saphan Sung,

Bangkok 10240

Calibration were conducted using in-house calibration procedure CP-H03 according to comparison with

standard temperature probe for temperature measurement function into humidity / temperature chamber.

Condition of this result

of calibration

1.Reference standards instruments :

Instrument

1) Handheld Thermometer With Sensor

Model
1521

Certificate No.
2311238

Due Date
16 Oct 2024

Serial No.
AS5A339

2.The certificate is valid only to the item calibrated on date and place of calibration.

3.This Certification is traceable to the International System of Unit maintained through:-

-Technology Promotion Association (Thailand-Japan), NSC-ONSC Accredited No. Calibration 0008

Calibrated by :
Issue Date :

Somchai Dumwor
25 March 2024

At

Approved Signatory :
[~./] Chakrit Waewwanjua

[ ]Pornthippa Tameyakul
[ ]Unnopphol Harachai

5 0336877



Cert. No.: 24H564

Page.: 2 of 2
Result of Calibration:- Without Adjustment
Function: Temperature Measurementfor Tn
Standard yuc* Uncertainty
Temperature Reading Error of Measurement
(C) (C) (°C) (#C)
19.970 19.8 -0.170 0.42
29.975 29.9 -0.075 0.42
40.004 39.9 -0.104 0.42
Result of Calibration:- Without Adjustment
Function: Temperature Measurementfor Tnw
Standard vucr Uncertainty
Temperature Reading Error of Measurement
(C) (°C) (C) (+°C)
19.970 19.9 -0.070 0.42
29.975 29.7 -0.275 0.42
40.004 39.7 -0.304 0.42
Resuit of Calibration:- Without Adjustment
Function: Temperature Measurementfor Tg
Standard uuc* Uncertainty
Temperature Reading Error of Measurement
(°C) (°C) C) (£°C)
19.970 19.9 -0.070 0.42
29.975 29.9 -0.075 0.42
40.004 39.8 -0.204 0.42

UUC* : Unit Under Calibration
The reported uncertainty of measurement was base on standard uncertainty muttiplied
by coverage factor k = 2.00, providing confidence level approximately 95%.
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250 ,///-\T\\\\‘
il “

TEL. 0-2717-3000-24 FAX. 0-2719-9484 NS :\&I‘SI»TlS;ﬂ/DzS
CALIBRATION 0008

Wy

) §

s,

Certificate of Calibration Ce”if“a‘:“;j 2eHe55

Equipment : Thermal Environment Monitor
Manufacturer: JANTYTECH This certificate may not be reproduced other than in full,
except with the prior written approval of the head of
Model : JT2011-E2A Corporate Services 3: Equipment Calibration and Testing Services.
* Serial No.: 3522210149
ID No.: HD 10

Condition As-Received: Used ltem

Received Date: 12 March 2024
Calibration Date: 20 March 2024
Reference: 2403-0381DSC Submitted by: Thai Environmental Technic Limited

Ambient Temperature: ( 25 * 3 ) °C

1/6 Soi Ramkhamhaeng 145, Khwaeng/Khet Saphan Sung,
Bangkok 10240

Relative Humidity: (50 £20) %

Calibration were conducted using in-house calibration procedure CP-HO3 according to comparison with

Procedure used: T .
standard temperature probe for temperature measurement function inte humidity / temperature chamber.

Condition of this result of calibration

1.Reference standards instruments :

Instrument Model Serial No. Certificate No. Due Date
1) Handheld Thermometer With Sensor " 1521 A5A339 2311238 16 Oct 2024

2,The certificate is valid only to the item calibrated on date and place of calibration.
3.This Certification is traceable to the International System of Unit maintained through:-

-Technology Promotion Association (Thailand-Japan), NSC-ONSC Accredited No. Calibration 0008

Calibrated by :  Somchai Dumwor Approved Signhatory : W

Issue Date : 25 March 2024 [\/] Chakrit Waewwanjua

[ ]Pornthippa Tameyakul
[ ]Unnopphol Harachai

B 0336878



Cert. No.: 24H565

Page.: 2 of 2
Result of Calibration:- Without Adjustment
Function: Temperature Measurementfor Tn
Standard uuc* Uncertainty
Temperature Reading Error of Measurement
(°C) () (C) (£°C)
19.970 19.8 -0.170 0.42
29.975 29.8 -0.175 0.42
40.004 39.5 -0.504 0.42
Result of Calibration:- Without Adjustment
Function: Temperature Measurementfor Tnw
Standard uucr Uncertainty
Temperature Reading Error of Measurement
(°c) (C) C) #°C)
19.970 19.9 -0.070 0.42
29.975 29.8 -0.175 0.42
40.004 39.5 -0.504 0.42
Result of Calibration:- Without Adjustment
Function: Temperature Measurementfor Tg
Standard uuc Uncertainty
Temperature Reading Error of Measurement
(°C) £°C) (°C) (£°C)
19.970 19.9 -0.070 0.42
29.975 . 29.9 -0.075 0.42
40.004 39.7 -0.304 0.42

UUC* : Unit Under Calibration
The reported uncertainty of measurement was base on standard uncertainty multiplied
by coverage factor k = 2.00, providing confidence level approximately 95%.
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gauit GUEHEE Fesei
1 Aldrin Liquid-Liguid Extraction, Gas Chromatographic Method!®
2 Arsenic Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method™
3 - | Barium 1) Digestion, Direct Nitrous Oxide-Acetylene Flame
Method®
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™
3) Digestion, Inductively Coupled Plasma Method™
4 CL-BHC Liquid-Liquid Extraction, Gas Chromatographic Method!
5 Y-BHC Liquid-Liquid Extraction, Gas Chromatographic Method®
6 Biochemical Oxygen Demand | 5-Day BOD Test, Azide Modification Method®
7 Cadmium 1) Digestion, Direct Air-Acetylene Flame Method®
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™
3) Digestion, Inductively Coupled Plasma Method™
8 Chemical Oxygen Demand Closed Reflux, Titrimetric Method!®
9 Chlordane Liquid-Liquid Bxiraction, Gas Chromatographic Method!
10 Chromium 1) Digestion, Direct Air-Acetylene Flame Method®
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method®
3) Digestion, Inductively Coupled Plasma Method®
11 Color ADMI Weighted-Ordinate Spectrophotometric
Method® '
12 4Copper 1) Digestion, Direct Air-Acetylene Flame Method®
‘ 2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method®
3) Digestion, Inductively Coupled Plasma Method™®
13 Cyanide Distillation, Colorimetric Method®
14 | 4,4-DDE Liquid-Liquid Extraction, Gas Chromatographic Method®
15 4,4'-DDT Liquid-Liquid Extraction, Gas Chromatographic Method™
16 Dieldrin

Liguid-Liquid Extraction, Gas Chromatograph Method®
)

17 Endosulfan |...
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17 | Endosulfan | Liquid-Liquid Extraction, Gas Chromatographic Method™
18 Endosulfan Il Liquid-Liquid Extraction, Gas Chromatographic Method™
19 Endosulfan Sulfate Liguid-Liquid Extraction, Gas Chromatographic Method™
20 | Endrin Liquid-Liquid Extraction, Gas Chromatographic Method
21 Formaldehyde Distillation, Colorimetric Method®
22 | Free Chlorine DPD Ferrous Titrimetric Method™
23 | Heptachlor Liquid-Liquid Extraction, Gas Chromatographic Method™
24 Heptachlor Epoxide Liquid-Liquid Extraction, Gas Chromatographic Method™
25 Hexavalent Chromium Colorimetric Method™
26 Lead 1) Digestion, Direct Air-Acetylene Flame Method®
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™
3) Digestion, Inductively Coupled Plasma Method®
27 | Manganese 1) Digestion, Direct Air-Acetylene Flame Method®@
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™"
3) Digestion, Inductively Coupled Plasma Method®
28 Mercury Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method™
29 Nickel 1) Digestion, Direct Air-Acetylene Flame Method®
2) Digestion, Electrothermal Atomic Absorption
Spectrémetric Method™ A
3) Digestion, Inductively Coupled Plasma Method™@
30 Oil & Grease i)_Liquid—Liquid, Partition-Gravimetric Method®
2) Soxhlet Extraction Method®
31 pH Electrometric Method™
32 | Phenols Distillation, Direct Photometric Method™
33 Selenium Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method™
34 | Sulfide 1) lodometric Method®
2) Methylene Blue Method™
35 | Temperature Laboratory and Field Methods®
36 | Total Dissolved Solids Dried at 180 °C¥
37 | Total Kjeldahl Nitrogen Macro-Kjeldahl Method®
38 Total Suspended Solids

Dried at 103-105 °Cl® w
/

39 Trivalent Chromium...
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39 Trivalent Chromium Digestion, Inductively Coupled Plasma Method;
Colorimetric Method; Calculation®™
40 Zinc 1) Digestion, Direct Air-Acetylene Flame Method!™

2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™
3) Digestion, Inductively Coupled Plasma Method™

inlgfiy druau 122 518013

g1eud

fsuany

353A512H

10

11

12

Acenaphthene

Acetone

Aldrin

Anthracene

Antimony

Arsenic

Atrazine

Barium

Benz(a)anthracene

Benzene

Benzo(b)fluoranthene

Benzolk)fluoranthene

Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™
Liquid-Liquid Extraction, Gas Chromatographic Method™
Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
1) Digestion, Direct Air-Acetylene Flame Method®
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™
3) Digestion, Inductively Coupled Plasma Method™
Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method™
Liquid-Liquid Extraction, Gas Chromatographic Method!®
1) Digestion, Direct Nitrous Oxide-Acetylene Flame
Method™
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™
3) Digestion, Inductively Coupled Plasma Method™
Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™
Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®
Liquid-Liquid Extraction, Gas Chromatographic/

: (A
Mass Spectrometric Method % (‘fﬁ")

13 Benzoic acid...
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13 Benzoic acid Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®

14 Benzo(a)pyrene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®

15 Benzo(g,h,lperylene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®

16 Beryllium 1) Digestion, Electrothermal Atomic Absorption
Spectrometric Method®
2) Digestion, Inductively Coupled Plasma Method@

17 Bis(2-chlorpethylether Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!

18 Bis(2-ethylhexyUphthalate Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®

19 Bromodichloromethane Purge and Trap Gas Chromatographic/
Mass Spectrometric Method®

20 Bromoform Purge and Trap Gas Chromatographic/
Mass Spectrometric Method®

21 Butanol Purge and Trap Gas Chromatographic/
Mass Spectrometric Method®

22 Butyl benzyl phthalate Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®™

23 Cadmium 1) Digestion, Electrothermal Atomic Absorption
Spectrometric Method®
2) Digestion, Inductively Coupled Plasma Method®

24 Carbazole Liquid-Liquid Extraction, Gas Chromatographic Method™

25 Carbon disulfide Purge and Trap Gas Chronﬁatographic/
Mass Spectrometric Method™

26 Carbon tetrachloride Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™

27 Chlordane Liquid-Liquid Extraction, Gas Chromatographic Method™

28 p-Chloroaniline Liquid-Liquid Extraction, Gas Chromatographic Method™

29 Chlorobenzene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method®

30 Chlorodibromomethane Purge and Trap Gas Chromatographic/

' Mass Spectrometric Method®
31 Chloroform Purge and Trap Gas Chromatographic/

Mass Spectrometric Method™ di\\,ﬂ
4

32 Chromium...
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32 Chromium 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method®
3) Digestion, Inductively Coupled Plasma Method™
33 Chromium (1) 1) Digestion, Direct Air-Acetylene Flame Method;
Colorimetric Method; Calculation®
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method; Colorimetric Method;
Calculation®®
3) Digestion, Inductively Coupled Plasma Method;
Colorimetric Method; Calculation®™
34 | Chromium (V1) Colorimetric Method™
35 Chrysene Liquid-Liquid Extraction, Gas Chromatographic/
‘Mass Spectrometric Method™
36 Cyanide Distillation, Colorimetric Method™
37 . 124D Liquid-Liquid Extraction, Gas Chromatographic Method™
38 | DDD Liquid-Liquid Extraction, Gas Chromatographic Method™
39 DDE Liquid-Liquid Bxtraction, Gas Chromatographic Method™
40 | DOT Liquid-Liquid Extraction, Gas Chromatographic Method™
41 Dibenz{a,h)anthracene Liquid-Liquid Extraction, Gas Chromatographic/
' Mass Spectrometric Method™
a2 Di-n-butyl phthalate Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
43 1,2-Dichlorobenzene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™ |
44 1,3—D‘1chlorobenzene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™®
45 1,4-Dichlorobenzene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™
a6 1,1-Dichlorocethane Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™
a7 1,2-Dichlorocethane Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™
48 1,1-Dichloroethylene Purge and Trap Gas Chromatographic/
. Mass Spectrometric Method®™
49 cis-1,2-Dichloroethylene

Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™ %({(\?)

50 trans-1,2-Dichloroethylene...
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50
51
52
53

54
55

56
57
58
59
60

61
62
63

64
65

66
67
68

69

70
71
72
73

trans-1,2-Dichloroethylene
1,2-Dichloropropane
1,3-Dichloropropane
1,3-Dichloropropene

Dieldrin ,
Diethyl phthalate

2,4-Dimethylphenol
2,4-Dinitrophenol
2,8-Dinitrotoluene
2,6-Dinitrotoluene
Di-n-Octyl phthalate

Endosulfan
Endrin
Ethylbenzene

Fluoranthene
Fluorene

Heptachlor
Heptachlor epoxide

Hexachloro-1,3-butadiene
n-Hexane

OL-HCH
B-HcH
Y-HCH

Hexachlorocyclopentadiene

Purge and Trap Gas Chromatographic/

Mass Spectrometric Method™

Purge and Trap Gas Chromatographic/

Mass Spectrometric Method®

Purge and Trap Gas Chromatographic/

Mass Spectrometric Method™

Purge and Trap Gas Chromatographic/

Mass Spectrometric Method™

Liquid-Liquid Extraction, Gas Chromatographic Method™

| Liquid-Liquid Extraction, Gas Chromatographic/

Mass Spectrometric Method™
Liquid-Liquid Extraction, Gas Chromatographic Method!
Liquid-Liquid Extraction, Gas Chromatographic Method™
Liguid-Liquid Extraction, Gas Chromatographic Method™
Liquid-Liquid Extraction, Gas Chromatographic Method!®
Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®
Liquid-Liquid Extraction, Gas Chromatographic Method™
Liquid-Liquid Extraction, Gas Chromatographic Method™
Purge and Trap Gas Chromatographic/
Mass Spectrometric Method®
Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®™
Liguid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method!™
Liquid-Liquid Extraction, Gas Chromatographic Method®
Liquid-Liquid Extraction, Gas Chromatographic Method®™
Purge and Trap Gas Chromatographic/
Mass Spectrometric Method® -
Purge and Trap Gas Chromatographic/
Mass Spectrometric Method®™
Liquid-Liquid Extraction, Gas Chromatographic Method™
Liquid-Liquid-Extraction, Gas Chromatographic Method®™
Liquid-Liquid Extraction, Gas Chromatographic Method™
Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

?/YML} ‘

74 Hexachloroethane...
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74 Hexachloroethane Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

75 Indeno(1,2,3-cd)pyrene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

76 lsophorone Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®

77 Lead 1) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™
2) Digestion, Inductively Coupled Plasma Method®

78 Manganese _1) Digestion, Direct Air-Acetylene Flame Method®
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™
3) Digestion, Inductively Coupled Plasma Method!™

79 Mercury Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method™

80 Methanol Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™

81 Methoxychlor Liquid-Liquid Extraction, Gas Chromatographic Method®!

82 Methyl bromide Purge and Trap Gas Chromatographic/
Mass Spectrometric Method®

83 Methylene chloride Purge and Trap Gas Chromatographic/
Mass Spectrometric Method®

84 2-Methylphenol Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®

85 2-Methylnaphthalene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®

86 Methyl tert-butyl ether Purge and Trap Gas Chromatographic/

‘ Mass Spectrometric Method™

87 Naphthalene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method®

88 Nickel 1) Digestion, Electrothermal Atomic Absorption
‘Spectrometric Method®
2) Digestion, Inductively Coupled Plasma Method™

89 Nitrobenzene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method® _

90 N-Nitrosodiphenylamine Liquid-Liquid Extraction, Gas Chromatographic/

Mass Spectrometric Method®

S

91 N-Nitrosodi-n-propylamine...
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91 N-Nitrosodi-n-propylamine Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!®
92 Polychlorinated Biphenyls Liquid-Liquid Extraction, Gas Chromatographic Method™
PCB-1016
PCB-1221
PCB-1232
PCB-1242
PCB-1248
PCB-1254
PCB-1260
93 Pentachlorophenol Liquid-Liquid Extraction, Gas Chromatographic Method™
94 | pH Electrometric Method®
95 Phenanthrene Liguid-Liquid Extractioﬁ, Gas Chromatographic/
Mass Spectrometric Method!
96 Phenol 1) Distillation, Direct Photometric Method™
2) Liquid-Liquid Extraction, Gas Chromatographic
Method®
97 Pyrene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!
98 Selenium Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method™®
99 Silver 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™
3) Digestion, Inductively Coupled Plasma Method®
100 Styrene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™
101 1,1,2,2-Tetrachloroethane Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™
102 Tetrachloroethylene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method®
103 Toluene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method®
104 Toxaphene Liquid-Liquid Extraction, Gas Chromatographic Method!®
105 | TPH (C5-Cy) Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!22% % (ﬂ\f’ﬂ
7

106 TPH (C,g-Cye)...
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106 | TPH (C,gCie) Separatory Funnel Liquid-Liquid Extraction,
Gas Chromatographic Method®?2
107 | TPH (Co16Css) Separatory Funnel Liquid-Liquid Extraction,
Gas Chromatographic Method®??
108 1,2,4-Trichlorobenzene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method®™
109 1,1,1-Trichloroethane Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™
110 1,1,2-Trichloroethane Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™
111 Trichloroethylene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™
112 2,4,5-Trichlorophenol Liquid-Liquid Extraction, Gas Chromatographic Method®
113 | 2,4,6-Trichlorophenol Liquid-Liquid Extraction, Gas Chromatographic Method™
114 1,3,5-Trimethylbenzene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method®
115 | Vanadium 1) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™
2) Digestion, Inductively Coupled Plasma Method!”
116 Vinyl acetate Purge and Trap Gas Chromatographic/
Mass Spectrometric Method®
117 Vinyl chloride Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™®
118 m-Xylene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™
119 o-Xylene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method®
120 p-Xylene Purge and Trap Gas Chromatographic/
Mass Spectrométric Method™
121 Xylene (Total) Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™
122 | Zinc 1) Digestion, Direct Air-Acetylene Flame Method"

2) Digestion, Inductively Coupled Plasma Method™
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14

Antimony

Arsenic

Carbon monoxide
Chlorine

Copper

Cresol

Dioxins/Furans

Hydrogen Chloride
Hydrogen Fluoride
Hydrogen Sulfide
Lead

Mercury

Opacity
Oxides of Nitrogen

1) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™!

2) Isokinetic Sampling, Digestion, Direct Air-Acetylene
Flame Method® '

3) Isokinetic Sampling, Digestion, Graphite Fumace
Atomic Absorption Spectrometric Method™®
Isokinetic Sampling, Digestion, Hydride Generation/
Atomic Absorption Spectrometric Method!
Instrumental Analyzer Method™ ‘
Absorption Sampling, lon Chromatographic Method®!
1) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method®™

2) Isokinetic Sarmpling, Digestion, Direct Air-Acetylene
Flame Method?

Adsorption Sampling, Gas Chromatographic Method™
Isokinetic Sampling, Analysis by ISO/IEC 17025
Accredited Laboratory or Analysis by Department of
Industrial Works Registered Laboratory
(Dioxins/Furans Analysis Approved)®

Absorption Sampling, lon Chromatographic Method!!
Absorption Sampling, lon Chromatographic Method®
Absorption Sampling, lodometric Method!

1) Isokinetic Sampling, Digestion, Inductively Cdupled
Plasma Method®

2) Isokinetic Sampling, Digestion, Direct Air-Acetylene
Flame Method™

3 lsékinetic Sampling, Digestion, Graphite Furnace
Atomic Absorption Spectrometric Method®
Isokinetic Sampling, Digestion, Cold-Vapor Atomic
Absorption Spectrometric Method®!

Ringelmann’s Method®?

1) Absorption Sampling, Phenoldisulfonic acid Mé’chod[5J ‘

2) Instrumental Analyzer Method® w

15 Sulfur dioxide...
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16
17
18

Sulfur dioxide

Sulfuric acid
Total Suspended Particulate
Xylene

1) Absorption Sampling, Barium-Thorin Titrimetric
Method®

2) Instrumental Analyzer Method®

Isokinetic Sampling, Barium-Thorin Titrimetric Method®

Isokinetic Sampling, Gravimetric Method®™

Adsorption Sampling, Gas Chromatographic Method™

o o
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Aldrin

Antimony

1) Waste Extraction, Solid-Phase Extraction,

Gas Chromatographic Method!*%2%

2) Solid-Phase Extraction, Gas Chromatographic
Method!1%24

3) Soxhlet Extraction, Gas Chromatographic
Method*24

1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method™ %!

2) Waste Extraction, Digestion, Graphite Furnace
Atomic Absorption Spectrometric Method! ¢1¢!

3) Waste Extraction, Digestion, Inductively Coupled
Plasma Method614

4) Digestion, Flame Atomic Absorption Spectrometric
Method*3!

5) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method™®!

6) Digestion, Inductively Coupled Plasma Method!"14

Arsenic

Barium

1) Waste Extraction, Digestion, Hydride Generation/
Atornic Absorption Spectiometric Method™é")

2) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method*"

1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method619

2) Waste Extraction, Digestion, Graphite Furnace
Atomic Absorption Spectrometric Method™#¢!

2) Waste Extraction, Digestion, Inductively Coupled

Plasma Method®8 Qj\/m)
L

4) Digestion...
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Beryllium

Cadmium

Chlordane

Chromium

4) Digestion, Flame Atomic Absorption Spectrometric
Method!19

5) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method!16) ,
6) Digestion, Inductively Coupled Plasma Method1®
1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method!61%

2) Waste Extraction, Digestion, Graphite Furnace
Atomic Absorption Spectrometric Method!!6:16]

3) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!6:14)

4) Digestion, Flame Atomic Absorption Spectrometric
Method!72%]

5) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method!6!

6) Digestion, Inductively Coupled Plasma Method!44
1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method6:1%!

2) Waste Extraction, Digestion, Graphite Furnace
Atomic Absorption Spectrometric Method!%6:16)

3) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!6.14

4) Digestion, Flame Atomic Absorption Spectrometric
Method!1%]

5) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method!4]

6) Digestion, Inductively Coupled Plasma Method!’1%
1) Waste Extraction, Solid-Phase Extraction,

Gas Chromatographic Methog!%1024

2) Solid-Phase Extraction, Gas Chromatographic
Method!1024

3) Soxhlet Extraction, Gas Chromatographic
Method!1:24

1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method! 615

2) Waste Extraction, Digestion, Graphite Furnace
Atomic Absorption Spectrometric Method“'é';;%@,

i

3) Waste Extraction...
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Chromium (i)

Chromium (V1)

Cobalt

3) Waste Extraction, Digestion, Inductively Coupled
Plasma Method514!

1) Digestion, Flame Atomic Absorption Spectrometric
Method!"3!

5) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method!™#

6) Digestion, Inductively Coupled Plasma Methodt9
1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method; Waste Extraction,
Colorimetric Method; Calculationt81518

2) Waste Extraction, Digestion, Graphite Furnace
Atomic Absorption Spectrometric Method; Waste
Extraction, Colorimetric Method, Calculation(t6:16:18]
3) Waste Extraction, Digestion, Inductively Coupled
Plasma Method; Waste Extraction, Colorimetric
Method; Calculationtt&148

4) Digestion, Flame Atomic Absorption Spectrometric
Method: Alkaline Digestion, Colorimetric Method,;
Calculation 81518

5) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method; Alkaline Digestion,
Colorimetric Method: Calculationt816:18!

6) Digestion, Inductively Coupled Plasma Method;
Alkaline Digestion, Colorimetric Method,
Calculationt™81418!

1) Waste Extraction, Colorimetric Method™*#

2) Alkaline Digestion, Colorimetric Method®18

1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method™ &%

2) Waste Extraction, Digestion, Graphite Furnace
Atomic Absorption Spectrometric Method4*4

3) Waste Extraction, Digestion, Inductively Coupled
Plasma Methodt®644!

4) Digestion, Flame Atomic Absorption Spectrometric
Method!*!

5) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method!¢

6) Digestion, Inductively Coupled Plasm%f\/\eth 74

12 Cop'per...
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Copper

2,4-D

DDD

DDE

DDT

Dieldrin

1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Methodl615)

2) Waste Extraction, Digestion, Graphite Furnace
Atomic Absorption Spectrometric Method(16:16)

3) Waste Extraction, Digestion, Inductively Coupled
Plasma Method®14

4) Digestion, Flame Atomnic Absorption Spectrometric
Method!"15}

5) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method!*é]

6) Digestion, Inductively Coupled Plasma Method!!4
1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic Method!®92%

2) Soxhlet Extraction, Gas Chromatographic
Method?124

1) Waste Extraction, Solid-Phase Extraction,

Gas Chrormatographic Method!:1024

2) Solid-Phase Extraction, Gas Chromatographic
Method10.24

3) Soxhlet Extraction, Gas Chromatographic
Method(*1.24

1) Waste Extraction, Solid-Phase Extraction,

Gas Chromatographic Method!:1024]

2) Solid-Phase Extraction, Gas Chromatographic
Method1029

3) Soxhlet Extraction, Gas Chromatographic
Methodl!24

1) Waste Extraction, Solid-Phase Extraction,

Gas Chromatographic Method!!10.24

2) Solid-Phase Extraction, Gas Chromatographic
Method!1024

3) Soxhlet Extraction, Gas Chromatographic
Method1:24]

1) Waste Extraction, Solid-Phase Extraction,

Gas Chromatographic Method!220:24]

2) Solid-Phase Extraction, Gas Chromatographic
Method10.24]

3) Soxhlet Extraction, Gas Chromatographic
Method!i124 %m@h

18 Endrin...
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23

Endrin

Heptachlor

Lead

Lindane

Mercury

Methoxychlor

1) Waste Extraction, Solid-Phase Extraction,

Gas Chromatographic Method!%2%

2) Solid-Phase Extraction, Gas Chramatographic
Method02%

3) Soxhlet Extraction, Gas Chromatographic
Method[“'z‘ﬂ

1) Waste Extraction, Solid-Phase Extraction,

Gas Chromatographic Method!*19:29

2) Salid-Phase Extraction, Gas Chromatographic
Method[lo,zll]

3) Soxhlet Extraction, Gas Chromatographic
Method!!!24

1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method™4**!

2) Waste Extraction, Digestion, Graphite Furnace
Atomic Absorption Spectrometric Method426)

3) Waste Extraction, Digestion, Inductively Coupled
Plasma Method614 .

4) Digestion, Flame Atomic Absorption Spectrometric
Method"**!

5) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method"*®!

6) Digestion, Inductively Coupled Plasma Method!™*"
1) Waste Extraction, Solid-Phase Extraction,

Gas Chromatographic Method!2024

2) Solid-Phase Extraction, Gas Chromatographic
Method!*024

3) Soxhlet Extraction, Gas Chromatographic
Method!th24

1) Waste Extraction, Digestion, Cold-Vapor Atomic
Absorption Spectrometric Method*

2) Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method™”

1) Waste Extraction, Solid-Phase Extraction,

Gas Chromatographic Method!*%2¥

2) Solid-Phase Extraction, Gas Chromatographic

Method!1024! %{)’N}l

3) Soxhlet...
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Mirex

Molybdenum

Nickel

Polychlorinated Biphenyls
Aroclor 1016
Aroclor 1221
Aroclor 1232

‘| Aroclor 1242

Aroclor 1248

Aroclor 1254

Aroclor 1260
2,4,8-Trichlorobiphenyl
2,2',5,5-Tetrachlorobiphenyl

3) Soxhlet Extraction, Gas Chromatographic
Method!*24

1) Waste Extraction, Separatory Funnel Liguid-Liquid
Extraction, Gas Chromatographic Method!924 -

2) Soxhlet Extraction, Gas Chromatographic
Method!24

1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method615]

2) Waste Extraction, Digestion, Graphite Furnace
Atomic Absorption Spectrometric Method!!616)

3) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!614

4) Digestion, Flame Atomic Absorption Spectrometric
Method!71%!

5) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method!*é

6) Digestion, Inductively Coupled Plasma Method®
1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Methodl!6:13]

2) Waste Extraction, Digestion, Graphite Furnace
Atomic Absorption Spectrometric Method!:6:16)

3) Waste Extraction, Digestion, Inductively Coupled
Plasma Methodl614

4) Digestion, Flame Atomic Absorption Spectrometric
Method!"3! ,

5) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method"*!

6) Digestion, Inductively Coupled Plasma Method:1¥
1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic Method!%!

2) Waste Extraction, Solid-Phase Extraction,

Gas Chromatographic Method!%1023)

3) Soxhlet Extraction, Gas Chromatographic

Method1:23]
%(W)
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31

2,2',4,5,5'-Pentachlorobiphenyl
2,2,344'5-
Hexachlorobiphenyl
2,2',4,4"5,5-.
Hexachlorobiphenyl
2,234,455
Heptachlorobiphenyl

Pentachlorophenol

Selenium

Silver

Thallium

1) Waste Extraction, Separatory Funnel Liquid-Liquid

Extraction, Gas Chromatographic Method!#29

2) Soxhlet Extraction, Gas Chromatographic

Method*124

1) Waste Extraction, Digestion, Hydride Generation/

Atornic Absorption Spectrometric Method!62!

2) Digestion, Hydride Generation/Atomic Absorption

Spectrometric Method"2"

1) Waste Extraction, Digestion, Flame Atomic

Absorption Spectrometric Method!&#!

2) Waste Extraction, Digestion, Graphite Furnace
tomic Absorption Spectrometric Method!51¢!

3) Waste Extraction, Digestion, Inductively Coupled

Plasma Method®&14

4) Digestion, Flame Atomic Absorption Spectrometric

Method!"**!

5) Digestion, Graphite Furnace Atomic Absorption

Spectrometric Method™#

6) Digestion, Inductively Coupled Plasma Method!"*

1) Waste Extraction, Digestion, Flame Atomic

Absorption Spectrometric Method™**

2) Waste Extraction, Digestion, Graphite Furnace

Atomic Absorption Spectrometric Method!##

3) Waste Extraction, Digestion, Inductively Coupled

Plasma Method!*4¥

4) Digestion, Flame Atomic Absorption Spectrometric
Method !

5) Digestion, Graphite Furnace Atornic Absorption
Spectrometric Method!™*¢!

6) Digestion, Inductively Coupled Plasma Method!"*®

S @)
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32

33

34

35

36

Toxaphene

Trichloroethylene

Vanadium

Vinyl chloride

Zinc

1) Waste Extraction, Solid-Phase Extraction,

Gas Chromatographic Method!2:19:24]

2) Solid-Phase Extraction, Gas Chromatographic
Methodl1024

3) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method:271

1) Waste Extraction, Purge and Trap,

Gas Chromatographic/Mass Spectrometric
Method(®122

2) Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!!326!

1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method6:13]

2) Waste Extraction, Digestion, Graphite Furnace
Atomic Absorption Spectrometric Method!1:6:16]

3) Waste Extraction, Digestion, Inductively Coupled
Plasra Method!t:6:19

4) Digestion, Flame Atomic Absorption Spectrometric
Methodl?1%!

5) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method!1¢!

6) Digestion, Inductively Coupled Plasma Method!":14
‘Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!?26)

1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method®6:15)

2) Waste Extraction, Digestion, Graphite Furnace
Atomic Absorption Spectrometric Method!%6:16)

3) Waste Extraction, Digestion, Inductively Coupled
Plasma Method:614

4) Digestion, Flame Atomic Absorption Spectrometric
Method(*3]

5) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method!72é! .

6) Digestion, Inductively Coupled Plasma Method!:14!
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Acenaphthene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!**?"
2 Acetone Purge and Trap, Gas Chrbmatographic/
Mass Spectrometric Method!"*?9
Aldrin Soxhlet Extraction, Gas Chromatographic Method™ 2%
Anthracene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method™*#”
5 Antimony 1) Digestion, Flame Atomic Absorption Spectrometric
Method!™**!
2) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method"*®
3) Digestion, Inductively Coupled Plasma Method™®
6 Arsenic Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method!™!"?

7 Atrazine Soxhlet Extraction, Gas Chromatographic Method™*2%
8 Barium 1) Digestion, Flame Atomic Absorption Spectrometric
Method!"™

2) Digestion, Gréphite Furnace Atomic Absorption
Spectrometric Method™®
3) Digestion, Inductively Coupled Plasma Method!¥
9 Benz(a)anthracene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!*?"
10 Benzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!*?%
11 Benzo(b)fluoranthene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!!*?”
12 Benzo(k)fluoranthene Soxhlet Extraction, Gas Chromatographic/
' Mass Spectrometric Method!*!?"
13 Benzoic acid Soxhlet Extraction, Gas Chromatographic Method®1#
14 Benzo(@)pyrene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!*'?"
15 Benzo(g,h,Dperylene Soxhlet Extraction, Gas Chromatographic/
A ‘Mass Spectrometric Method™!#"
16 Beryllium

1) Digestion, Flame Atomic Absorption Spectrometric

Method? % [‘N@

2) Digestion...
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2) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method!18)
3) Digestion, Inductively Coupled Plasma Method!":4!
17 Bis(2-chloroethyl)ether Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!!127
18 Bis(2-ethylhexylphthalate Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!!127)
19 Bromodichloromethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!1326)
20 Bromoform Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method(!326!
21 Butanol Purge and Trap, Gas Chromatographic/
‘ Mass Spectrometric Method!!24
22 Butyl benzyl phthalate ‘Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!4:27
23 Cadmium 1) Digestion, Flame Atomic Absorption Spectrometric
Method!™%
2) Digestion, Graphite Furnace Atoric Absorption
Spectrometric Method!™18!
3) Digestion, Inductively Coupled Plasma Method:4!
24 Carbazole Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!1127
25 Carbon disulfide Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!326)
26 Carbon tetrachloride Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!26)
27 | Chlordane Soxhlet Extraction, Gas Chromatographic Method(1:24
28 p-Chloroaniline Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!*127)
29 Chlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!13:26!
30 Chlorodibromomethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!!326!
31 Chloroform Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!t326]
32 Chromium 1) Digestion, Flame Atomic Absorption Spectrometric

Iy

2) Digestion...
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2) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method!"®!
3) Digestion, Inductively Coupled Plasma Method!"%!
33 Chromium (i)

34
35

36

37
38
39
40
a1

42
a3
a4
45
a6
a7

48

Chromium (V1)
Chrysene

Cyanide

2,4-D

oDD -

DDE

DOT
Dibenz(a,h)anthracene
Di-n-butyl phtha[ate
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
1,1-Dichloroethane

1,2-Dichloroethane

1,1-Dichloroethylene

1) Digestion, Flame Atomic Absorption Spectrometric
Method; Alkaline Digestion, Colorimetric Method;
Calculationl’81518)
2) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method; Alkaline Digestion,
Colorimetric Method; Calculationt’#1618)
3) Digestion, Inductively Coupled Plasma Method;
Alkaline Digestion, Colorimetric Method;
Calculationl7:814.18)
Alkaline Digestion, Colorimetric Method!®18
Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!*#7
1) Extraction, Distillation, Titrirmietric Method2822:30
2) Extraction, Distillation, Colorimetric Method!?2730)
Soxhlet Extraction, Gas Chromatographic Method!2
Soxhlet Extraction, Gas Chromatographic Method!*129
Soxhlet Extraction, Gas Chromatographic Method®%24
Soxhlet Extraction, Gas Chromatographic Method®*29
Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method*?”
Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®!#"
Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!>2%!
Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method>29!
Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!324)
Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!*328]
Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!324)
Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!32} % (‘fﬂ)

.

49 cis-1,2-Dichloroethylene...
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49 cis-1,2-Dichloroethylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method/1328
50 trans-1,2-Dichloroethylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method*324]
51 1,2-Dichloropropane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method**?%
52 1,3-Dichloropropane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!24!
53 1,3-Dichloropropene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!**2
54 Dieldrin Soxhlet Extraction, Gas Chromatographic Method!!%2¥
55 Diethyl phthalate Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method?*%27
56 | 2,4-Dimethylphenol Soxhlet Extraction, Gas Chromatographic Method?12%
57 2,4-Dinitrophenol Soxhlet Extraction, Gas Chromatographic Method24
58 2,4-Dinitrotoluene Soxhlet Extraction, Gas Chromatographic Method23
59 2,6-Dinitrotoluene Soxhlet Extraction, Gas Chromatographic Method!* %
60 Di-n-Octyl phthalate Sox'hlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!*#?7)
61 | Endosulfan Soxhlet Extraction, Gas Chromatographic Method!2¥
62 Endrin Soxhlet Extraction, Gas Chromatographic Methodt:2%
63 Ethylbenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!!3%!
64 Fluoranthene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!'%27]
65 Fluorene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!%27)
66 Heptachlor Soxhlet Extraction, Gas Chromatographic Method!12%
67 Heptachlor epoxide Soxhlet Extraction, Gas Chromatographic Method!2¥
68 Hexachloro-1,3-butadiene Purge and Trap, Gas Chromatograbhic/
' Mass Spectrometric Method!*29
69 n-Hexane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method®2¢]
70 OL-HCH Soxhlet Extraction, Gas Chromatographic Method! 2%
71 B-HcH Soxhlet Extraction, Gas Chromatographic Method!!24
72 | y-HCH Soxhlet Extraction, Gas Chroma?t/cﬁﬁéhic Method!t124

o

73 Hexachlorocyclopentadiene...
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73 Hexachlorocyclopentadiene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!**"
74 Hexachloroethane SotheL Extraction, Gas Chromatographic/
Mass Spectrometric Method!"*"
75 indeno(1,2,3-cd)pyrene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method™"*"
76 lsophorone Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!'?"
77 Lead 1) Digestion, Flame Atomic Absorption Spectrometric
Method!™!
2) Digestion, Graphite Furnace Atormnic Absorption
Spectrometric Method® '
3) Digestion, Inductively Coupled Plasma Method !4
78 Manganese 1) Digestion, Flame Atomic Absorption Spectrometric
Method**! A
2) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method!78
3) Digestion, Inductively Coupled Plasma Method!!
79 Mercury Digestion, Cold-Vapor Atomic Absorption
, Spectrometric Method”
80 Methanol Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!*>?
81 Methoxychlor Soxhlet Extraction, Gas Chromatographic Method11:24
82 Methyl bromide Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!*2
83 . | Methylene chloride Purge and Trap, Gas Chromatographic/
' Mass Spectrometric Method!*?
84 2-Methylphenol Soxhlet Extraction, Gas Chromatographic Method?'#!
85 2-Methylnaphthalene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!*#"
86 Methyl tert-butyl ether Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!*#
87 Naphthalene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method*2¢
38 Nickel 1) Digestion, Flame Atomic Absorption Spectrometric

Method™**
2) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method”*®

3) Digestion, Inductively Coupled Plasma Msi‘;ﬁd” 14

rZ2 7

89 Nitrobenzene...
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89 Nitrobenzene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!!127
90 N-Nitrosodiphenylamine Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method(!27
91 N-Nitrosodi-n-propylamine Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method 427
92 | Polychlorinated Biphenyls Soxhlet Extraction, Gas Chromatographic Method®123
Aroclor 1016
Aroclor 1221
Aroclor 1232
Aroclor 1242
Aroclor 1248
Aroclor'1254
Aroclor 1260
2,2’,5,5‘-Tetrachlorobiphenyl
2,2',4,5,5'—Pentachlorobiphenyl
2,2'3,4,4' 5
Hexachlorobiphenyl
2,24,4'55-
Hexachlorobiphenyl
2,2,3,4,4'5 5
Heptachlorobiphenyl
93 | Pentachlorophenol Soxhlet Extraction, Gas Chromatographic Methodi12!
94 Phenanthrene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!14:27
95 Phenol Soxhlet Extraction, Gas Chromatographic Method1%23
96 Pyrene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method(!127)
97 Selenium Digestion, Hydride Generation/Atomnic Absorption
Spectrometric Method!’24
98 Sitver 1) Digestion, Flame Atomic Absorption Spectrometric
Method!15
2) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method!":16!
3) Digestion, Inductively Coupled Plasma Method714
99 Styrene Purge and Trap, Gas Chromatographic/

Mass Spectrometric Methog!326)

S

100 1,1,2,2-Tetrachloroethane...




- & -

aaud dsuafiv Bhasned
100 1,1,2,2-Tetrachloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method**?®
101 Tetrachloroethylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!>*
102 | Toluene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!>%%
103 | Toxaphene Soxhlet Extraction, Gas Chromatographic Method™ 2"
104 | TPH (Cs-Cq) Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method**?"
105 | TPH (C,5-Cyg) Soxhlet Extraction, Gas Chromatographic Method[“m
106 | TPH (Cyy6-Css) Soxhlet Extraction, Gas Chromatographic Method™!#
107 1,2,4-Trichlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!>#
108 1,1,1-Trichloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!*?¥
109 1,1,2-Trichloroethane Purge and Trap, Gas Chromategraphic/
Mass Spectrometric Method"*?%
110 Trichloroethylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!*?!
111 | 2,4,5-Trichlorophenol Soxhlet Extraction, Gas Chromatographic Method!*!#%
112 | 2,4,6-Trichlorophenol Soxhlet Extraction, Gas Chromatographic Method! !
113 1,3,5-Trimethylbenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method"*?®!
114 Vanadium 1) Digestion, Flame Atomic Absorption Spectrometric
Method"**!
2) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method!®
3) Digestion, Inductively Coupled Plasma Method4
115 Vinyl acetate Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!*%
116 Vinyl chloride Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method"*?)
117 m-Xylene Purge and Trap, Gas Chromatographic/
‘ Mass Spectrometric Method!**?%
118 o-Xylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method?
119 p-Xylene Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!32% a2

120 Xylene (Total)
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deufi GRERITLY W/WhAseo

120 | Xylene (Total) Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!1326)

121 Zinc 1) Digestion, Flame Atomic Absorption Spectrometric
Method!"13]
2) 'Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method!16)
3) Digestion, Inductively Coupled Plasma Method 4!
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4. APHA, AWWA, WEF, Standard Methods for the Examination of Water and
Wastewater. 23" ed. Washington, DC: APHA, 2017.

5. United States Environmental Protection Agency. Standards of Performance for
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New Stationary Sources. 40 CFR 60. Appendix A, 2022,
6. United States Environmental Protection Agency. Test Methods for Evaluation
Solid Waste Physical/Chemical Methods. SW-846, 1997.

7. United States Environmental Protection Agency. Test Methods for Evaluation Solid

Waste Physical/Chemical Methods. Acid Digestion of Sludges and Sediments and Soils.
SW-846 Method 30508, 1996.
8. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Alkaline Digestion for Hexavalent Chromium. SW-846
Method 30604, 1996. ‘
9. United States Environmental Protection Agency. Test Methods for Evaluation Solid

Waste Physical/Chemical Methods. Separatory Funnel Liquid-Liquid Extraction. SW-846
Method 3510C, 1996.
10. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Solid Phase Extraction. SW-846 Method 35354, 2007,
11. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Soxhlet Extraction. SW-846 Method 3540C, 199%6. %ﬂ‘(,@

12. United States...
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12. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Purge-and-Trap for Aqueous Samples. SW-846 Method
5030C, 2003.

13, United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Closed-System Purge-and-Trap and Extraction for
Volatile Organics in Soil and Waste Samples. SW-846 Method 5035A, 2007.

14. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. inductively Coupled Plasma-Optical Emission
Spectrometry. SW-846 Method 6010D, 2018.

15. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Flame Atomic Absorption Spectrophotometry. SW-846
Method 70008, 2007. |

16. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Graphite Furnace Atomic Absorption
Spectrophotometry. SW-846 Method 7010, 2007.

17. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Arsenic (Atomic Absorption, Gaseous Hydride). SW-846
Method 7061A, 1992.

18. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Chromium, Hexavalent (Colorimetric). SW-846 Method
7196A, 1992.

19. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Mercury in Liquid Waste (Manual Cold-Vapor
Technique). SW-846 Method 7470A, 1994.

20. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Mercury in Solid or Semisolid Waste (Manual Cold-
Vapor Technique). SW-846 Method T471A, 1954

21. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Selenium (Atomic Absorption, Borohydfide
Reduction). SW-846 Method 7742, 1994.

22 United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Nonhatogena’ced Organics Using GC/FID. SW-846
Method 80150, 2003.

23 United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Phenols by Gas Chromatography. SW-846 Method %ﬂ\{\l
8041, 1996.

24, United States...
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24. United States Environmental Protection Agency. Test Methods fér Evaluation Solid
Waste Physical/Chemical Méfhods. Organochlorine Pesticides by Gas Chromatography.
SW-846 Method 80818, 2007. |

25. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Polychlorinate Biphenyls (PCBs) by Gas
Chromatography. SW-846 Method 80824, 2007.

26. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Volatile Organic Compounds by Gas Chromatography/Mass
Spectrometry (GC/MS). SW-846 Method 8260C, 2006.

27. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Semivolatile Organic Compounds by Gas
Chromatography/Mass Spectrometry. SW-846 Method 8270D, 2014,

28. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Total and Amenable Cyanide: Distillation. SW-846
Method 9010C, 2004.

29. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Cyanide Extraction Procedure for Solids and Ojl.
SW-846 Method 90134, 1996.

30. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Cyanide in Waters and Extracts Using Titrimetric and
Manual Spectrophotometric Procedures. SW-846 Method 9014, 2014, ng\{\b}
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(Personal Air Sampling
Purnp)

Serial No.

Gitian

BDX-

14903

20031009020
20080703001
20080703002
20080703003
20080703004
20080733006
200807035007
20080703008
20080703009
20080703011
20080703013
20080703015
20080703017
20080703019
20080703020
20110605104
20110605117

201106605018
20110101091
20110605047
20110550597
20110605020
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(A5 84)

wFaddiafuiaedieerme
(Personal Air Sampling
Pump)

(GE)

Serial No.

101145

101150

101155

101157

20111203066
20111001071
20110803042
20110803069
20110505116
20120103076
20120103073
20111203067
20120103055
20120103069

| 20120103064

20120102081
20111203069

| 20120202045

20111203056
20120103059
70120202031
20170202042
20111203071
20120103046
20111203064
20111203054
20111203065
20120103092
20140505103
20140505104
20140505195
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(La5a9)

wWiadilaiiufedeainan.

(Personal Alr Sampling
Pumpa)

A
(5i8)

Serial No,

20140505023
20140505029
20140505071
20180505072
20140505073
20140565074
20140505076
20140504112
20140505013
20140505019
20140605001
20140605003
20140605013
20240605014
20140605015
20140605016
20140605017
20140605018
20140605026
20140705053
20140705055
20140705056
20140705057
20140705058
20140705059
26140705060
20140706027
20140706029
20140705049
20151002106
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{Personal Air Sampling
Pump)
(a)

Serial No.

20151102080

20151003024

20151003019
20151002111
20151003049

20151003021

20151003045
20151002109

| 20151003041
| 20151002108

20151002112
20151003007
20151003042
20151102096
20151102088
20151003023
20151003020
20151003043
20151102693
20151102097
20151003003
20151002115
20151003044
20151102105
20151102087
20151003009
20151002110
20151003005
20151102081
20180806027
20180803003
20180806025

N



FRud sramswedasiio eavdyn g
589
o | etodiafuiegeennie | Serial No. | 20180802094
(Personal Alr Sampling 20180803005
Pumpj 20180802087
(sio) 20180802084
20180806026
20180808018
20180802098
Bt Gilian .
U GilAir-3
Serial No. 13425
101128
101151
101153
101156
101158
101159
20111203058
B Gilian &
U GilAir-5
Serial No 20031025001
11591
13427
13426
13424
® wiasilauasadnaidmiu fivin BIOS ®
U%’Um’mﬁﬂﬁéﬁ U DCL-M Rev. 1.11
{(Pump calibrator) éeria:{ NG 109698
fvia BIOS ®
U DCL-M Rev. 1.08
Serial No. 4491
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b | wherdlsuasgunmidmiy | Bvie BIOS ®
USunugnried u DCL-H Rev. 1.08
(Pumpp calibrator) Serial No. | 7182
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@ | Atomic Absorption BV PerkinElmer ®
Spectrophotometer (A&S) | T4 Analyst 100
Serial No. 04050110503
o | Inductively Coupled avfe PerkinElmer ®
Plasma (ICP) e Optima 8000
Serial No. | 07851310024C
o | UV-VIS Spactrophotomieter | 8918 PerkinElmer &
U Lambda 365
Serial No. 365K9042909
€ Gas Chromatography fvie Varian ®
(GC-FID, ECD) W Cp-3800
Serial No. 10529
§ve Agilent @
Y 78908
Serial No. CN16343040
& | len Chromatography {IC) Bvfe DIONEX o
Su ICS-1160
Serial No. 10010987
v | wiesds (Electronic fivto Mettler Toledo ®
Balance) 7,}‘14 XP205
Serial No. 1129273885
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