ATARNUIN

UINTFIUAMNIWEILING DN



R — AMANUIN §-1

mmsgmmuﬂsxmﬁﬂmznisumsﬁqLnﬂé’amLwiqma atiufl 24

(W.A. 2547) (304 ﬁ’wuﬂmmgmqmmwmmﬂlumsmmﬂiﬂaﬁ"'s‘lﬂ
UsemAlussnaagune atiudsznedialy

163 121 AauTLAY 1049 Yuil 22 Aueney w.a. 2547



22 HALRHY BEl UWHE b 200 APIMHBY ©F16 181 [T LUMLUZEINE LAUMHLLLULLE

YLBRATIB YL TN LUNEL URTIUNLERE ALY
YLLPANITRY WLTIRY wLmrgLy
gurnkeunLnbEe
(PUNRLE YHElLLRLT)

DUTRLE WAEBLL (RLILY)
D0 "M RYLIMNG © WHE U WLUZE

LUMIUYLIUBBENEUBLIE 0O 0 HUIRIPEIZL [T © LB, (UBBIN

ONBWIUILY) WRIULBIRIBEELYAEN eWriuWLIUBBENEUBLE W O MU PEBIYRL MELEL 26
LBLIF), FLBEUIE], ©O© HUTNE] WLHENBEIUNIBLANLENBRIUTINELAYBILY (1)

EWMIUWLITUBRISMLUBIIE 30" HUIN|DEYZY

[L © LBLitg (UBSI OlBWLILY) WRUWEBINIBIRLYZNY  EurmupLTUBRIeuyYTE E1O-0 HuiN,

PEYSY DIETOL 26 LBLIRY, BN 0 Myl ?f@r3Fv@@n@3Tv@FGMGJrE (=),

FUATIZT] BUIELLUR 20T
[ LARUMLULRES ] LULBMUUTIUMLEEULIEUNALU DRE BWRE " M YLEMINEEYLTINY
MLUTIULAUS2ENep 1N MafMLBLEZEMA] HLLUNLIIUBE (PW30! “I'M) ©© WIS YL
MEYYLINIELUMEEUATUYYLUREINAT > BLOBTL (10) 281 (%) Y RLLYUBIURK & B
LUMIUMUTUBBIMIUBIE 0©"O HUINBIK HEPALEI{HLY 0" HUIN| MBI [T © LY (UBsiy
OjOWLILY) WILWLUIRIBLIELYZNN EYMUMLIUBBIMLUBIIE 0w O HUIN|BLM HEPHLBH|NLY
@©°O HUIN MBYRL MELLE 23 LULIH| Wk UBBU]SBMIVELLUNSERYTILY (@),
PUNT[T] R
MULUB| 20N [1]LURU]MLULBEETTH] WLULBMLUTUUMLEEOLIOHALU DBE) 2102 WM WLLMAN
MBYYLTIMMUUTIULAUE UMW MY MILLEREMILEUNMLIUBE (21020l W'I) ©© WML
MULMTIRB UL NIELUNEBUSTIYYLURSINAT B BLABE (@) 11 HLLWUBIURK] © B
TIURY. [HLURULBLULRLT
ALMLULBMLUTIUMLEEULNE UNDEIMEMK, 2230 SHMLURL 01 URLE Po2e/e Uiy
rEZEMELULLEWH| URIEYI DY UBMANRYUEbeLUREsUATY RURMEUNm e unrLgLLILE
RpLeRYlY LU wisfanpu supLraLerLesunfisfinecoferen 02 LewLitzen o2 el
22 LEWUt 3w LEYURMUMBUALT 20 LEWLIM, BUUHNBRMULLSTRETSABYULLELUNULRUI
eLuzerinLmigflafaunewe fiLeeMAIING 2wl WM YLENTINBSULTDEMLLTEELAUE

nz._._x,m‘%vm@amua\ﬂuarhnhiz\g W LEYLRZYN EIW LEWLRMNRLOYNLIILLMLERYLE

:ﬁo\_«,mewxrcrmmm:ﬁgrcrazrqa@:rm«srzg?w pESI
(m22E Y'M) 28 wine
YLEBMTIRBULTIEELUNEEURTEUMLURSL




R — AMANUIN -2

UINTFIUAINUTENIARMENITUNTRILINADULWIYA
13949 AMnuANIRsgINEuazeasualiiiy 2.5 luaseu Tuussenalaginaly
AU 139 AauUNLAY 1639 TUM 8 NINHIAN W.A. 2565



BLAMATIERBUELTMEBELUNELUNLOAE N
uLruisnBn elanrnteunLnbaee
WLTLABRLZM EOTIERE

PILELPADL LISLAEM UGIEM.
PCPE WM HALRLIE WG WAL P8 WLUREN

b
[MMALAUNIMLELURLEMBLURLANEULLUINE UTEUNULOAIA BLURE N (0 of
BWNT PO MUI|WT LWl OP'© REILLLAGMYMMULE
bEbEYALT (SUORHIPUOD 1eNIDY) BEBRELUEMLULBELNNUNELEYRENEEUIIRIN] WLULRELN
PULIAAY, @ GRITLY MBEWNE) D@ MUNTULALIGEASIMMERRLETILYULLLLUELY C B
BIMALY (Vd3 SN Gg ADUSSY UORDSI0Id 1BIUSWIUOIAUT SSHEIS PRHUN)
LULNEICEL UL UIRLMDRTIC LU TMZAUAMELUIGIATLY (W3H) POYSIN 3uS1eanbl jesspad
LAINBIAELELWSER]A] @A™ BRALT (WH-) POYIRIN 2DUS194aY |elapad nLBtuLituereewst
RU] ©® GLILW NMBLWE] PG MUNEBLIRLREALHINERRLHILULLELLUSL P CL
I3 I3 s 0 = Pare 544 P
b b
LAUNINLEEUALEN]HLURL LAMSIRBNLYIEULITLY ELL (D)

Fes

popa rulluey ® LAUNIHLEEURLE b WSO AYIMKGY PWe B
G Lk

UEWItILLEUGEREYKARLEBIL RN (o)dwies ay
SNOWOIOW(Q) K218 BN NTMBLULRELBRLUNUICLUIRLN BELUNUISL (®)
(5uLsneds 3YsI) vmjwmpw@nwc?cmm ()
(WO3L ‘92ue)eqoidIN- SUne SO
JusWa3 patade]) BILLBLNLW{E] bYLIBEEE YNMIILE LBMINWISL (9)
(uonenusny Aey e1ag egu
uonenuany uopjelpey elag) :@%;Eg@j MRRIYET LNIgL (©)
LMNRKILLELLWLEL &
(oUIPWINRID) ULWIEILLEULE GY DEMLEWLLLLYRL ©7
, [ty Lreteugtnag
W BRALY G BRMLY MBLUIY) PG MU ULILLERRENHELRETILYLELLLLWSL @ B
wgamagcm@@ﬁcwcwﬁ PO NUIEIPEUAL [} © LSRN Em_m_z DRDWIYIIY) BIIIRBIERINIELY
M LURYIBLULREENM] MEEWN] P'Q :E_jgr:@@@n@%:rmg%s:?m woen

_ wgn,_m@rpcm@_gnmcw@g PeW RUIMBCYAL BIELR G LM
RUBILBUA] NIMUNQAT GSPA WM :mrém © WHELWINWRLN CQCPE WM m@r%g ©uw
m_:\mvmg@zmﬁmaw wgﬁmgr:cm@__ﬁmcwﬁj o_M 3@@5\@2 BIEER DA LBLIN|RERILY
_pﬁn\@,agwsrcrmww;ﬁ neewrt] 2a :m.ﬁﬁ@r:_@vm@nc%:rmg%@mg% a en _

_ WIDPE WM MYLLUN D
UNERE N{LUBLILLULARELAM] NELUM] 2 :m,__jgr:pw@@n@:w:ﬁmgngsft bee
(WPPE "WM) Qw UNQE  BLABATIGRULIREELUMELUATBUBLUAL LULTURKY, © en

mﬁm_g% L1HLURSNUBERE PCRA WM tULUAlM ©© ligdchy 2CPE/6 Kﬁma
n_pnm:wrcﬁ YLALATINR YLD BELUMELURMIBYR AL wgs%mcmrxcbrm;mDJRWNGJJ AueulurtLy
s Z,gwrcgwmcna@:Hmrcmwmc;rmnmpmrmébm: wgggmmcagcmrmrwnwpwg:;mm
29N wssnm\mcmrxv@wﬁegrmpmnnmjmr_nﬁp@n BEET WCPA M TTILUNE We UL
WCPGE/MPWE mg;ammcmr:cmrmwmr@argn@j uucﬁ%.w BM @%EG_%M@S&;Ea_@%cm
n@,_Jnmmém@mWabprwnwa,_ plls r_ms:ﬂnmj (@) aw rwg%ﬁnrgzgmr:rm@r@
PWRE YM mrp%jn@m@gvmgrqa@%cm”cjnmm,_%w@@bpﬁﬁ;n%
n@mgcém;rqa@gcmag awm,_nmwrcpm_\r%iﬁxacﬁ@@_R: MEARUILLULRRENM]
nELUrt| 2'q 3@365pw@@ngw:rmg%@;srm?cvapmpwgnmwrcpmﬁasw

N{EARVILLULREENN] FLEEU] D@ nuntjsLirbeeasninLELuLtunuLy reg)
BLAPUIIECBUENREELUMELURTUYLURE Y

popa ulluey o LAUNTHLECURLE b WSO AYIMIGY PWe B
©@ Lk



R — AMANUIN §-3

UINTFIUANUTENIARMENTTUNTRILINGDULVIIYIA RUUN 15 (W.A. 2540)
1399 MUUANINIFINTEAUEEAeNIlU Usemalusigfiaanyune
AU 114 aaui 279 TN 3 WYIBY W.A. 2540



2o

(oP»® HRLAMN @ UHL b @@ Uiel P06 1o hmcawmh@gm\ghnwtﬁtﬂh\d

BLEBUTINEUBLITNYELUME LURTBUHLEZL[T
LBinieunLit
TURL| PR BOLE URISM

OPP® WM MULIIE ®1© UL B BLUBL[T

LAUMIFLLLCUSLE M| BLUBE[TRCAMBIENRBITLY
;wcwxw @3_\2\”@ AOWH rCOE-NN_—U.:w.—uﬂ.mdm 10J EOU@N:\—NM(—O —NCOCNCHDHCC :—.mw@—.;wﬂ\\w&—._ﬁ
BUIZE[IBLLUZLLLUBNOU ELUSLILIB[L] MLINGYZLPRRIMYZLLUIBLALYLLY P ef
i Fl = e = ® T o ) o ®
LBILi 02’ NEHMLARLLULEUCHUCCU[LILILULCLEEUN LI
BEAULEMLUBEYZLIRENELBUPRLRINEULRL ELUR] BILISIBBEULB] LEEIMIILULLIE] bOY
P LU RREMLELIUNNLY £l OO [IBEMIQL] LW O@'© LLURGHIT] ibuLLLR
DY CLULOM|RLUTBLIEMUDRLIMYACLBLIDRR M LU fE]pBELY ()
REDLLABUBRLINGUAL LU VIS TBBELY] M GLUBMIILUNIY ey
i =4 1=4 I3 < L ¥ W =11 I
MPLSULIE] LBELELTUINLY ST O [IEMLAB] ST O@'© LLURGIIY] MMULLLD
BBU{ LLULGURHALUTBLIELULEREIMBRE LBLIB AR B M BBLLU (@)
\\Ma s =4 e \\%
LB P LS D@ LELIBRUBDRHICGBNREMRLZITBZLLE
CLEBDRLIMBRLLBLILL] L DL L P® RURIBARIMTYRELVBLLLLBELU (@)
RORYLEELURRMUILIBLILIII| PRLIMLYRE
BLLLLVDRRIMYZLLBLNA{ M| BlrBbRRIMYRELUBLLLLLELY (©)

I3

m?rem&v\@wrcﬁm:@kﬁ ?rmﬁm@wvwwﬂﬁ\@nma\meﬂm&wrc @ en
® ¥

22

QIBIILYT O HUIN] BR{LL D@ RURIBRLINBRLLY (@)
QILILYT 2O© HUit] BbrBIRRInBzLLY (©)
BU,8N8L], [ LURu PRRIBALHLELULTBRALULL - = of
(DFI ‘uoISSTIWWO)) [BIIUYIIONIIH [euOl)
“PUIUD) LM BHUUIRLBLEBUIZL[IBLEUZLELULLILELURIBUEGR PO® DHET QLU ©@<
OHT HLELBLILNLBPRLKIMBREBEIRLUT LEMLEURLIEL  BREIMBRLLVLIE,
(V) 9P QLU GIBMILUIF[LIRLHUNEAV] 1Y P®@ DIT LLepRs]
14 < >~ 1 g 1 1
URLItS ([9A9T punoS§ snonunuo)) Jud[eAinbyg pajysom-y sInoy D)) prE LS 2@
BLAMLOLINLBRR[LITHRL[LIRRIMYENN,  PECHABUIUDRRITYZELUIMRUIFLLENEM
LUUDUDRBITBRELY LLMLLUALIEL  BR{ES D@ BRHIBBLIMBRLLY,
(V) P QLU GIBMILUYIMTIRLHUNEAB] PRLIMYREBELLLEBLLUNLURENHUZIBAL]
=4 = =] 1 = 1=4 n n 1 mﬂq
RMMLA| ALBUILBREBIRRIMYALLY LErLLURLL  BBeBRgIMYzELY,
F oot
MEUBLITMEH] FLABUILERLITBRE LLNLEUALILW (L LURB[ERBIMYRE,
I3 N \wwu i 154 e ) no v
HMLUBE[LRH]  © eR
I3
[[L,GURBL] [V LB bALIRL
MLELBLIBHALUBLABATINGUBLITNELLUNEEURIBY RWRE WM BLADUIINGLBLIING

MLUTBULAUL 20T L RN BAMMALEREMPUIT () @ LEBLITH] MLLUIMLBELILERBLE

[tjeunvieapinyzeiLEeuLtsiuLy e
\.0 F o m“
(oP@@ "B'M) PO UL

_nmrpv._&:;@WGQEWWFCRWWCMEGEFCww?




R — ANANUIN -4

NINTFIUANUTENIARMENITUNITRILINGDULVSYIR AUUN 37
(W.A. 2553) 1389 AMNUANIATFIUAUGAUGLTDULINEUBINUNANTENUADDIANT
LAY 127 nouil 699 Ul 2 fguieu W.A. 2553



SLULGRLEBREU] MUPUTLIENLRGBRELUIELL
3 ] o = 4
WF@r@wfvawawcr@@ﬁr_\SC@JKMrGr@v@F_Aﬁ% LEMLEURLIEU (ELULBPRRITBURE[TIER.,
m\_ﬁﬁrar@v@—rvw:w_.v.w.:vc3«.%R:\E@Ea&%r%ﬁrﬁ&ﬂrﬂ%r@Mz_u:,w@m@wvwg
i f ¥
MGHERBCEUAM BB FLY LBIF[LILELULEGPGRALS LEMLEURLIEH  (ELULGRLEBREU],,
14 R ¥ 2 i ' 3
REBCIILITHEELY
BIRLURLMBIZIBRAULIKUELULERBBITELULGICAITCURETMELAEUELULCILELBP LU POLMCUIZEML
® o eE h [ ® » o
CLUMBILLY LLMLEURLIK (LLULERLEBBLU] DO, (KoUonbary [BIEN) BLAMLLIBNLLY.,
3\¢wr€r®z~mﬁvw@wv©=‘ (Kouonbox [emyeN) MFFRwwnmwﬂ:\@;\ﬁrm\:r.@me_m;vmWﬂwphduﬁ@._w\rﬂnnﬁmwg
i h f
vuinjeuu T@wamrﬁmcrw? LETELEURLIEW ELULGRLEBREU] PR (90ueUosy) PAMHBELUY,,
< (6 4 ¥ 1 3 [
m_(G_(@Z.MCmeT,@?w@\_KF:\%m_(C
GLULLELUBUILLILWAGWIZLMLILLY LLMLLURLILL @ WIBEURRWIZBHEILLY,,
mrarmvr\mmvmcwvmzwvm\’%:%wfc
nﬁjrﬁwrﬁ@cdKﬁr$2y_$3@$ﬂn62bzrﬁc LCRLEURLIEU  (© WIBEUMCUIZBHEIELLY,,
® Ss& b o he » o i A 4 ~

b

BLULBLUIEW

PER

(Z Muil) PYAUNLATIGELM (A MUT GEW X MUI) AERAUTLATIM]ACUIZLILNLLUNEN
. :
CLINMLLBLY LLMLLUALITH LA A KTO0TOA S[oTIRd RR{) @wvmcr@r@mmi?@:
MELTAIBLILUL
anm@;ﬁ;w:vc:mﬁ_namcwmmﬁ:mnamﬁwﬁz\mccm:wm@mxﬁag (@)
VLG UIT
rLopwrgaMmzen bueog bugoieny nuopreLeniregLetitubunivniopreLet (¢)
LEMLEVRLILU (© WUIRE[LELULE,,
(@) zui (@) (2) (@) (@)
(©) MELBLLULRMURULAYINLIELULGN] ULA] AL[LE ELUDGREIAURIIULBMELLULE ()

~ER

rSGFEZSRMMC@mmmk_vﬁ\_vnwawnm?mé.—bmr@r@ (2)

ORPe _,Srzuwm ® rmca.ﬁrgwmprw b 28Q ABIMARY @®O 1bi
o% LRtk

CLUSLEPLULDRRLAUKIBRMILEENCRLAUBILALELALIS] LELULRALIT HAURILAULIBBMILEL
=4 o I o ® be = o
ALBLLALIUBUNLYALURIDGALAUBNBRMLELSICRLAUBILILOLH[LIG] UILLLE CLUSLEDLULIN
® 1 = ™ =& = b
MALIE] A eLuLe EE@_:aw;ﬁa&mrwmrn:mc;Ermcww:rac:@ﬁwﬁar@ (®)
CLUBLEPLILDRRBLILLRMIL]
RS ELBLORLI @55;:Ecmnw%wr;smc;rgE:S;:E@;EﬁWWEE ®
cg@:aomrgra\&c;%cg@: (®)
wleLutencpLenutnliunivsieiuie (@)
WEER,@:E?%@MV%
pLrenlurty BMITFLIL CUIIALI LUTUY Laiidey reeppLeReLLuLe pPLeReLLULE (©)
LLMELLUALIEN (@ WILUIZE[TELULE,,
(@) 2011 (©) MLBLLULLMYMULAYINLILLULBH| LLR] 3L [LE| LLUIULL] ELLULe (®)
EE@nw;ncﬂc?mrwmr;:mc;g
faujBLiteLULe AMIMLLULE LBAPEBULLULE MLMUALRELULE pRiBLMLELULE (@)
EZmwmf@%mr;:mc;rg:;v#:mﬁ%ﬁcr@ (©)
LLMLLURLITK © WUBizELLULE,,
Mcrcnm:ﬁ © e
ML, eVre LiuLUzL[lUGEr BLEbMiIteLLLibRELunetuzioy puthluruiplafnun
JUL S g BLLH b £ witgleiell
RLBLLILERBLERB] B LU zLupu|Bfafan m5_mcmra_@fwox:&w;ﬁpm?@p WD LLBLIRI
©P LLWVLIL @® LLBLIL e LLBLIMLUIIGURE[L 261 LEBLIEM, BUULIBRRMLULRIZOIIZUL
@mrn@Ec:mSmdEcnm:Z:wmg;&@g:mmw@&@aﬁng:mﬁm POPE WU BLLDUIINERLLITDE
MLUTBBLAULZEINERIMBffBLELESLMPUTT () @1 LLBLINA]MLLUNLBLLILLERBLE
POR® WM wgz§;@m@n:wm;rga@rmﬁu@:
;mc;_cmmwamprmnws;rs;@m@s;qua@rmcmM@:;mc;_cﬁc;m:rmgnﬁeach_:md@%

mr@r@@_g_.ﬁz’nwccz3.%v@_M@Kd3@KAnc3%;:\@3rmmgrRaﬁxrmmﬁazuwrc3mﬂ$maw

Wr@r@@_a:ugnmc&zﬁmv@m@%:@w—inmﬁm;rncﬁrmwarzaﬁxrm ety
(ePP@ WM) ©© WL

w;ov__x_n:_ﬁ@\m\@ﬁjvmwrcnmmcnaatrcnm?

0 Po erzu@m ® rmcaﬂrmmm&rw b 28Q ABIMARE ©®O bl
22 Lii



BLABKITNRRELIIBEELUNLLURLERE
LBnRELunLi

RLLLLLET TupLe
2

OPPE WM HALAMNT GO WHE 18 BLUZEMT

_.L_S\_m:_m:m,c._.z_r_ur@@M?rw:ﬁm_.CNm?S\Wc_.@@m:\mmm:w\%czm\_m;“ut_.cwm? > @W
WErCNm?mf_w\_v

ﬁoﬁzarﬁ.ﬁb@wwﬁcwrw;ra?rﬁmdkw MEUIZBH BILLUBLLLEBILRRT w_o:wc:&m; w @mm

mr&r@ﬂ@—rz_m:mw@.m:u
Vi

Crmﬁrmsu&hmrczvgc_w;_u ww 205 We ‘we CRMLBALRBBIIM| ELULEAMUNE
S © ® © LA L

i

WiIZBHBIMLLULULLLLY (2
swvw:@mﬁc:%:rEr@mvm:m:%@w:mér@%pgw:::w
WBLI] @@ R0l @G @'e QLY O WIBLURGWIARIIILLUILE LWL OUIZRILILLULULLELY (P
wac:ﬁ@Ew@rgw@nwigEE%EEH%ES%:E = (@
nennuin sbrbulshecginiesluamei | nltuinenuy = « (@

Egmm:;Em03_}2@@vﬁ@rﬁ_yr@ﬁwirﬁc_ﬁ\?c\g 1 HEUIRBHBMLLUECRLRELLY =] (@
B St =Tt et B H L w 3 F

ORPe Smrﬁwm ® rmca.ﬁr@pmprw b 28Q ABIMARY @®O 1bi
@ Ll

itk
o .oa reLeuuit ALZOBIIA|LLULEAM ©'®
; z )
»al » grewuit LLULELORBINMTNG @'®
o 000 < J ’
g +J Poo 006 > > o
- e e
w o0 >} cLuLerentLorgechuLeiLl o'w ©
.00 .oa greLeuwult HAZBBVIIMELULGIHM '@
» Po m;?ccp LLULENRABDAIIE @@
o] 000 < J )
0O 4+ J @0 000 > > Oop
- T e e
» o0 5 LLULEREANLEHLRLUULLHLE '@ @
o o9l arLeuuiL MLRLBIH| ELULRHM w'®
00 o» uriLeuuit ELULBNEABBAMIL @O
op oohe <J )
ow 4 ] ®'0 000 S 1 > op
) ®O +3J »o o®p >3 > oo
oa| oo sy cLuLerentLEngeLHULEnLE oo ©
@ ureu © uiey
MeWZBNLILLY MeWIZENLIILLY (woten oo vLoceuut wuizeft
(WLMLRBELBIILLIT) [ eLuLe
nyipesbrbulshec ey
mﬁj;@_aw\@wr@r@@.a:_\ruwcczﬁmw@ﬁueﬁd3@Kdncﬁmnrﬁaﬁrmmar263$rm @ m\_w
: ; ;
0P Pe erﬁwm ®] rmcaﬁr@@m&rw b 28Q ABIMARE ©®O bl

o% Ltk



HUNZE BTN BB BULUNBELEIRLLBLBUUNTA] BMUUNTELY ()
BMURIZEN
ELURBBUMEUIZETEILLBBYT Krznaumuwom;ms:@wcv@ b BLELLBELUNLELIPLE (B)
LLBLELBLALINLRLUULLNLENLIURNL S Y
T1|ELULBHMELBURUTILIEITOLL AR B biA] ML WIIMELLEMIILIETOLLEL LW (1)
sw_vm,;mKﬁms‘mnrnarcmmﬁé:w:mws?arm%pswﬁ:
HEUEMILUCLUELULBEHHIITBEUIMITLUCLLELBLERTINEU| UTBLIETELBLEUMTULEILE Ur b0 Y]
wlsene UTESTSIELEISL B UM ILIETIE UL LSLE %Emﬁ:ﬁ%&g gruseeeeseLl (U)
B UMLULD @ Utueueuisen
:rn@sng%sssgmﬁ ' GLELOELUNTILOA[NBUTENBILLBLLLUEbLLLLU (©)

o o rp RN

~

ﬁogwrcﬁ__‘ma_rw@\wﬁ Bl WHIEUNBUIZENERLEVBEELEVELU 2 BT

© Kmuwc,;mKv,_umﬁ\%zrﬁ@@\m\nwﬁws@wvrmg\\%

© UMLY
F

NEUIZBNENRLLVVLLULBBBELUMMUWUIILY = @
14 led [N =3 . )

MEUIZEMAENLEBLTILUEEUN

UMM BECBULUHELLIRLLULBUUNITIAL BMUUKTELLU (R)
MR (L
ELULBUNEUIZENERLLUBUILLELIZRZEMIRBLMELLIEY BLLLLLELUN]LILINLE, (©)

wrcrmZp?.z:w,@wscﬁxrmﬁtca:wouzs._b_ﬁ.wrcr@#k?zc@m
TSLILTBLEMEBOYA] MEILIONM) LLLLEHMLLILTNCUIZMIRLEBBLLEBELU (1)
wragnm_rswg:%EE#Ewﬁ&E@zﬁamwgogﬁrcmwﬁ&r@mz U UrILIEeLsLe
MMTULEIOLL RO b wrgrmomasmgﬁ%ﬁucm\:ﬁm usem LB LRLLbLLY ()
nu (sreaem
BRMNLY [RALSKBELLLBA] MLEUTBLTLTH LA ENEELBLEMEALY LBt 21O MUIN HETMELY
LLBLENMULELERBICLLLULIUNILIZNN LLBLRIERBRUBHIMILUGLUELBLBLIMHITOIICRLELY
wr@rmZpgmc@gé#cmwgrg%@,z;:@wﬁrcrmZaswc@;_.,z:,_rc;rm;«c.__,én._ma?_@;wwr@%
MMMTBLEUEBBLRL] NEUIZBHILELLTILYMSUTIELUT LAUIUUNLBELBLETILIETbE LI
tbbL) tLuLe EF?m;‘m&wﬁvcﬁﬁrmésm:éEug‘mgrnc@‘mengwrc (W)
© UMLULD © UTILUNBUIZETANLLY
BLELLLBERRL] W CLELBELUNRTILB | MEUIZENERLLLLLLATBOBELU (©)
preeLungILBY © umﬁc;mEnmﬁ‘m;rn@s‘m@ngwrc Xl
Zéﬁéﬁc@ﬁ#wwﬁ%%n%n_rwmw,\_,wr@%%z@@mgsmmwr\;;?cmw&
LLULEIMAALLIBLIESHTOLEULBLM] PMTILUCEULLBLEINHULLEUEBLYELU ()
LLUBLULRTIIEHLRLOIMITUOLL UBERO] LA I] ELBLETMULLEUEBIOBLLU ()
nuHissLENne
MESUBLY|ZET NUHMNTISUBLEENENTOLLATLOYY] HETMITLLLLEbLLLL (©)

R L)

HEBUNM
4

F P

BN BBYELUILALLNAL] A HUNEN X AUNMUULTRERLLLIALLN] Sbering e Z nunigzen
MEUIZSTLSMLLBBTILLSUTIELAT LIMTLAUTLBELBLE SN TUTT MUNLE LUTUTIS| HUTTA RB] HUBY
L led A4 o ] ~ ] o Is) 14 i< ~ v
ULBRRLAUATRLIN] A MUNZEN X HUNBLLUEDBLI] HEUIRSIENLLULLLUSDLELLU W BFL
£ BTULUBENHURLE]ELU
] © A 4 i
CREBIELBI]RIIM{HEUIZENE RLLUEBLINCLNLEL{ELUMBEELLOBEUNE UIZETLBLLBLLN
P LN 124 [ed i) L4 L4 e
PERCEBUBRLEBMRUIMLILEBZELLBUANRUIZENENLEBBLELEVELULLNEY @ BF
MELHAIAMSEEbILUNLULELY
LR W g:gz&gmﬁ:wﬁm WIRSHANLUSOLFELSIB LM (BUnUuoN .y yugsu] SaLosineq) :_,R%Esrw:%a
e—9ceP® NIQ :rwgragrsémﬁu:m;rgs‘m%wg LEMLEBRLI MBUIREHLENLLBLILIY,

NLRRUMT © B

wrcrmm@:cﬁwczzi\cv@mmﬂzim K,_nzi\mxrh@ﬁrmwsrx@i(rrt vmw,_
(wpPa M ) pow yrine
BLLCMIINREBLLNCELLUMELUZTIBBLURETRLY
uetMuLL



HCUIRETERLLBULEMTURLUSNITE ] 2811 BULTEH
,;anrm_\,wrGr@vm_ﬁcmS#CjFiﬁQC?##F#FZAS#CJ,_EH#CJJ$HQGHOQGECHWF@F@v@er@iF@WcEFW
b © ~ ~ 4 &3 =K D

Srm&mw_\_.@@rﬁ@ﬁﬁwr@rmmcwrm uta SWE,:.@#KC&PPS&GG@Q@H w @?Rrswrciﬁarﬁ\ﬁﬁimmﬁmi\%

4]

rLevLeLurvLBveLU gcrﬁmih_uﬁ%mermKwrcrm@Eimﬁduzﬁ\%zrq\@wﬁm?@zﬁmdnwﬂwrc & B

G urieune K,,_nmﬁ\%_,nrﬂ@@\m\@ﬁwg@wr,rm@ﬂ\@

6 UMLYE
L

HEUITETERLLLVBLLULBOBILUMMKUILY = @
v 3 AR A g ; s

HEUIZBHENRLEBLRILUCEWT ~ <




R — AMANUIN 3-5

UATFIUAINUTENIARIZNTTUNTRIIAEDULIYR atiudl 8 (w.A. 2537)
sanauAslunsEuTaRdasSunazinunaun wawadauuierA
w6, 2535 (394 funanasgruamn i luuvissinfAafy
Usgmelusviaanyiunen tau 111 aeuil 169 Jufl 24 nuawus w.a. 2537



RweE

MeeuMLBBRELY (1)
FLRURMIMH[LILIMLUTBBE[LILE[LELURLMLZEURLIALTT
"
BUIUTLBUL] BRILIBELUMLEb AL LU ARG LRELY ()
CUIMLAR] ZE[LLLIBELILBZOIUUIZL L
BLILREEUCUULEDULILEW] WLHBRITT UITB] ® WWUIZL[LLIBBUIT (P)
G L3 i ©
CBAUILLU ()
FLRU[T] LULIMLUTBUNE[LITE[TELUMEMLZLURLIALIT
s
BULRLBLL] BLILIBELUMLINGYRL] U] ERARTLLL[LRELY (W
CMITLAR] ZL[LI[LIBLLILLRLIUUIRL[L
BLILREEURUULLDULILTEB] WLHPRITT UTTB] © WUEIBE[LLABOUTT (@)
< aq M Y3 .ﬂ\m 1 3 F M 1
LHBLULMUZBIILIALEELY (B
® 3
prezerely (V)
LEBRAULHRELL (1)

o
©

Se_cﬁrﬂ :2\;Gawvw?;\m?mrcﬁﬂﬁwmcﬁrznci

P o
L3

BUTUELBUL] BRILIBELUMLENGYALL LU LNRRTILLL LBLLY ()
CUIMLAR] ZL[LLLIBELILBACIUIZL]L
BLILMEELUCUULLRULILILES] LLFLMBUTT UTTB] @ WUUIRE[LLIMBUTT (@)
= aﬂ‘w Y3 _UM 1 3 4 \m 1
LIDOUIIDGRATLBLIFLILITEEAUERRELU  (U)
©

HLEAMILOZL LA IPORBLANLLLLBERMALARELU (1)
®

S =0 S~
h

MLeUBU[LITLILL] RAILILELUMLENR YR VU] LLALIUL{ LRLLL (W)
GMINLR] ZE[LH[LIGELMLIALTIUEIZL[TUILME CUBLUULLRULAULEBLE[LRY] BLENELD
v a ST <
MLBMLULRLAMLUTBUBULANEMTT U] © WWUIZL[LLIDBUIT (©)
154 \m = \M ) 1 I3 = M )
2 UWLUIZL[ILAMOUIIZOT ® WAUTAL[ILIOMTT © WLUTRE[ILIDOUTT @ WAUIRE[ILIL
F FA F FA F FA F E:

BUWIT © WWUTIZE[ULADOMIT GUUUTZEL 2 MLIUGGHBLHLADSUIBLIL] @ ef
H © ©

T v
o

HUEHLILEBUITH[LMLETABALELBLIERBIUGIZE[L

® uerel

Pwae

@:SrcrgrﬁzmcsuRr&gFdnwﬁﬂd@GSﬁ;rcEM_\_VCr?wE:ﬁR:Cr?
o 1 6 hd 123 M '
Prccﬁ_\rc_(_.ﬁ@m_\r:ﬁgjcr_._u:ém_(ﬁm@c:ﬁvcS:vG;rmcwr_,ﬂ;Sw@ﬁcha&m@ﬂﬁ
154 M 1 1 = M 1 = I3 ~ o ol ‘mo
LIBUUTTUTBEUR] SRTT @r@r:rﬁvazmmzr&: Dﬁ@nrcﬂﬁﬁﬁaﬁz:ﬁKﬁwwrgm@gwaﬁmru
M 1 i M =4 1 1 I3 = 1 154 1 =
FH;.GS:vm_,ﬂmman@er;wmw 3@3.&33@3w2@m@$ rﬁmnamrprbrm@mx:m@: L
P T i v © I3
:m;f@ LBBIzU v@ PEHU PRBULE LRLEIT wmar;_A ..:@ﬂmﬁﬂrw.ﬁtv::
© n
\Wtrcwm_ﬁﬁﬁ © @\mw
?rﬂ\_%g_._,

© uerel

M?r@.@w\@\mr Smﬁmrmﬁwmﬁjﬁwrﬂirﬁawgmwar_,n
3 ® ®
@2$fﬁtrcnm?Wro__\r:R@%@P:vmmrcamenac RORE BM w;ww__\_vﬁ_,n@%@ﬁ:wm

MLUTRBLAUL 20T Epid BB LLLEZEMPUIT (©) @@ LEBLILH| MLLUNLBLLILERBLE

;@nRCu_,ﬂ.cxzu:;ﬁrﬁirrna@ﬁrmws_(zsﬁxrm w@Wﬂ
ROP®E "B¥M
BLABUITNRBBELIIBMLETBBLAUL RBIINL BIRLBBR ;Prwww_ﬁ;ﬁ;:\c;r&ce@
= 1 '] .ﬂu n 4 ) n

o

(@wepe "u'm) @ unte
BLATUITTERBUELIIEBELUNELURIBUIBLURL(L




Loe

EBURBIEULLN O'® LLURBLIE] LU RLURLILIGUGE (©)
BITHLT (P®) by () =uii
(@) pa (o) » @w;ra:rmmar;mgw > ms@ﬁ%ﬁ%:::iﬁ;&ae qen
i " "
tugpLl °0© oy
THEIMNET 000'® LEUMUIM] LUIE iw?cﬁcea?;w%@;a;: (@)
P = 1 = [ = o < =) =
Lugpot 00 oy
"HEI'M T6G] 000°0® LLURUIM] LM a;:v;gw@z@@w;,@cac;a:: (w)
[ o ) = [ \\% F =4 ) S
£BBRBILEULLIL O'® LEURUIN] LU Be{L (@)
EBLEBIEULLIL O LLURBHLIE]LUM RLURBHLIGUGE (©)
WITHET @ G MLBHLELBLIEMbRY w s;gﬁmwgv@&iwgggaw 2 en
1 I3 I3 =3 ® .U M 1 M I
BILLLULMERLL EBELULLILIY] ML EBBELTELLNE] (WHPUT) FLEBHET (@)
EVBRBMEULL] ] @' LEURUIN LUIt (sprxodaroyordopy)
BhH{UGLELCLULBLRIZLI (ro1yoeidsy) teBULY[LRI (@e)
o e o
EBURBIEUEL] L] ©© LLURUIN LML (uupry) neyee (q@)
EBBRBMEUEL] ] ©'© LLURUIN] LML (uuppIQ) HEVLY (P®)
EBBRUILULU] ],
®0°0 LLURUIM|LUML (OHF-?PYdlV) LMERITBHALALRIL (P@)
LBBEBMELULU] L) ©'® LEURUIN LU (LAD) W8 (we)
EBURBIEULLIE P00 LEURUIME|LUIE (soponsad
SULIOTYOOURSIQ [BI0]) a;:.%:wo\@am_wamewgmugémgwﬁm% (®1@)
s _
LBLRVLELIRUILIT ' LEURUIN] (P1PF) LBILILELRLIT LBBRVLLIRUIUII © O
LEurUIne, (PUdiv) LMBEITEDELUN (ATAnorOIpRY) BEEMLBBHILIY (©®@)
EVBRBMEULLIY POOO LEURUIM| LU (BPIURAD) B LRG| (0@)
LBURBIELULLIL ©0'0 LEURUINt] LU (V) finels (30)
£BBRBIEULLIL ®00'0 LEURUIN] LU (SH [2I0L) BIUBUUGE[L (2©)
I3

EBORBIELLBLIE P00 Ui LUME (Ad) Lusy (©©)

P0°0 LLURUIN] LUM (QUo[eABXSH 1D) UHMBILLLHURIBHLNRNEILU] (Q©)
I S [ o f® R 157

que|

€ n
EBBRBNEUBLNE »o'o r_n\c_«ﬁmd?d\_r_@m LBLEBIEEUBLNE 0006 Lednys 0deD POR[TEFL]

Z%wmczrﬁ&_,wuﬂ$rhe3ﬁn@: mgm@_@ﬂmcwrmm wwoo.o r_m\cﬁm:,@rr.@m mgwmm&z\mcwam 006
L

Leunyine, ‘00ed BOR[IEADLBREUNLLUILULILIL (PD) MERILIBUT (2©)
P

EBURVILEULLIE O°© LEURUIN LU (UZ) Baubk (P©)

LBBRBIELUBLIE O°© LLURUINE] LML (W) BHLUBRT (wo)

£BBRBILULLIE ©O LEURUIN] LU (IN) BUILHL (®©)

LBURVILUBLIE ©°O LLURUIN] LU (ND) beiiteU (©©)

EBBRBMELULLIE POO'0 LLURUIN] LU (SI0UdYd) BRI (0©)
MEULLIE 20 LLURUIN LUIE FLEILB] I REFLUI] CHND pruingrer (2)

MEUBLML O LLUMUIN] LU MEILB] M RLIII| (oN) BEWir| (@)
LBLLLIE 00O QI "HETM QT 000'® LLUMU
PLUM (PLI2IORE WHIOM[OD [RI3]) ELMEU] BCUMIBURLIULILIT (¢)
LBLBLIL 00® RIS MM TERT 000 R LLUMUI
P, LU (PLI210RE WHIOHIOD [RIOL) BIEUBUNELEMBU] tBURLIULILIT (])
LBUEBItLULLIL 2O rnc‘m:mj&m (@oa) veir (@)
LBORVMEUBLIE O°Q LEURRHI LUIL (O) RLBRBHLIHURE (P)
0'2-0'® BLLUZLLUME (HI) BLBRBIBEUR[LINLEY («)
BREILAILLEG
© nuigLereeanivlbumbleunb (meedwey) nlund (@)
BLAMEETMLB[L] HRE[LILABERL LRV
g
rey mEé?@mmggpénmcwECr@@mdwv@;qm@m:wammmr ()
ML CUBALELBLILIECY @ WUUIRL[ILADOUITH|LIAMLUTBE 2 e
() @ QAMLBY] LR RELL]
GELIELIRLTT BLATEELOMLBMLULIERY © m;&ﬁ:ﬁ%:;ﬁﬁzgaw @ en
;E:;%Em@ﬁpﬁnmw:mamgrcnc: Uuizet

< o ] o
® ® ®

BUILIELLUBUULORULILILEB] WLHBOITT UTIY] 2 WUUIBL[ILIDEUIT ()
d ' 3



30
@35.&@KGRRUPWGRmc;;rg_.;zE;ﬁ LLBURBLIPLRRLY
o = = > 6 ) o ° 1 n
;mdmrcﬁmxr%r@gnanmn@::,mjvrwaaw o W%_\;SM&MQ?F w L Rm@?@@w@@@_s
RWC@.@&@;:N@: @;Sw\_%_,nm@_,\rmcwgwcamﬁaaﬂ BO[TLLITELBELEBELURER (onreA
"
I[uRdIed aomv Oo®] $G_3;2§m@Er@?._ﬁxwarGNGSEECQGFE;@@@Pm&mrc ©0 @
el o P (3 = ) I
(Aydei3ojewony) - sen) _,%Fcawr;maw
- bLUg Qﬂe [ rLureizen @ErC@_._,@m@@&ra_._uE EBLBE TEBLBY LMBCTIVALLLAIT
© =6 = F =73 = n = < L =4 =
UYL BRUDULMERBUNRUBHALBLRUTIEMEBBLILELBLULLLBELU (P©)
IS4 M =4 PR S o h W oo 1
(1quno) [euoniodold punoIsyorg MOT) LRVIMLUI BEHMLLEMMBEM
BELEUUILTT CO{SCLA{U] RBLEMLUBREMULUMEBLLEVELU (wo)
o ) o o Lbe IS ~ s
(proy oumiqreq - QuIpLAd)
BLET VEULLLIL HBEM{ILA|U] BR{LRG|LUMELLLEBELU (@)
(epupAkH snoasen) - uondiosqy d1WOlY) L8] 2],
b
Cnucc: 3@3@?9@: UEreeWs @mm\mﬁkw SxerrE.ﬁ@G@nw@wrc (00)
(enbruyoo], mnodep pro)-uondiosqy o1uoly) WHBWI Le[uiLi
BUU] MAMCLITETT VERCWRRILL] U] BIEUBULILCE[TLUITERELEBELU (00)
o o = =6 b b sl i
(uonendsy 1021 - uondiosqy oTwWOIY)
3325@.@@: @Q@@_ FLEMQLITRIT UMNRCWLELLA] U LUSVRLIT UILILLLALURBIYILAIERMETEY]
n o [ < ot L o e I3 o g =3
MRETBYIT BoUbY BRLUBMTT BUTUHL BBITRCGULBITCLELEVELU (2
(euarAdnue ourury - ‘Uone[IISI(Y)
:umu_svrwzu@:ﬁwaa@ VSFE@F@WW@EU [ CCRALUIMERELEBELU (®)
(UONRZLIS[SSAN UOHRI[IISICY) MALIC] LRLILLMI
MACISURBILA| L] FOILV] | BLAMA|RILIN] ILETILUITERELLBELY ()

S~

(uononpay wnrwpe)) HELYBE
4

G

MRMETUIILLL _\Le :@dm&w:rmﬁ?_\rzwam&d?rr.@ﬁﬁmumﬁm&mrc (@)

1S53
(enbruyoe ], uonejuoULID,]
d
2qnL 2NN UHUUT MEVIRILILOMT [ILU BMIBUIICALM] MECMEU LeU
NBURLILUIILUALT BILUBULILRILEU] BURLILUILITLUMERLLLBELU ()
3
UGBBBHEL # LULIA[L BREIoGiLBLE 0@ flnmbu (uoneoypoly

MIZY)  HLUIRBRIBL] 2RLLL U] VE[MLUMTRBLLLBELU (P)

5273

Pwa
(uoneoIpOIN
opIZY) HLUIMLBI] 8] ZRLLL] U] RLORBHLILURRLUMRLLLLBLLY (w)
(oLeWoNodg) ULBIEIEB] VLIRMIIILULLELULERLY (130w Hd) LHBRANLBRLT
I3
@E:@Eg@ww@wﬁﬁﬁ PLBROTIBEUR[LINLLULUMRLLLLBELY (@)
LABLRRLBIUIELULLL
'3
AHBRBE (JoIWOWINY]) mm:a@@mw@mg\ﬁkﬁ mw:aw:@c@nmgﬂc (0)
ML, CURBELULLA] U] © ebl @ GRMLBLHMLUTBBIRBLLELBELU 0O @n
aﬂ (] o6 b ® & I M 'd
@;Emm@gz@:nagwc
mgggxmﬁﬁ o @w;rg@::émﬁ%&;@a (@) =07 (©) NLYMELLLLBBE
MepeL LBl 1w EBMIBILT 0w UBMLEY
MBRLUMUIL] MLEMEU]BRUM ;@caan::a@:@g:ZSm@z@cwg,@%ﬂ;a;:g:::
6] FoP6 \\M o =3 ' A ' ©
E8NtT @ :Eﬁ_ca;rnag;r:w@:::m:rc:@gnmg@m it} c@;rnazagc@m;:ciﬁ@:
<= =3 L M 1 6 o = ¥ R

LWt @ rwc3@CM2rﬁ@M$rm§.@S:F\mxr%;@rw@ﬂmg@w e Lurti © Cmgrﬂ@;\@nmﬁﬁwd
TR ;

_\Lb :SSE LIUibLe B bW ILBBIZU C:GH_WE MLHDBKIT (@)
® € s e R e CEehE e

mepsee et
LUMIBIET O UBNLLUMBRLUITUIL] NLOMEU] BRUJL LIBURLILUITIIZLITBIIUAN LML
¥ g ORI OIS
;wc_wwﬁapz_a::\@ nepeeesst 1 ULIELEUNLBUBUMBREULILDULTIDRRBLEUNLLY
: Fe
BLOURUBERILMUIAL AL PRRULE LI UTY] M BW| LIDBUITT (©)
P P06 6 o e CehE F

:,_.S;@gv@

= 1 n
I3

gLuaed _\Lw © @‘mr vm w @\@;ragrgawF@E@nma@,ﬂ\:rﬁzm@ﬁ\@ﬁmdmrc 2 6l
L

== d

;Wﬂmrﬂw.ﬁ_}:;ﬁﬁ;r_.wa@;@m@ﬁw&n@:wr.m@ﬁ\_m;mmgcmm

w ¥erel

LAUTLIFLORULLEM|BLUZE[LAMBTIEULUNEULLEL, AL
@ CILUGLULTAC[ULLIPULRUITOLPOTTBLHUANSUIALBHULUCLY 2 ep
® WLUIRE[LLIMGUIT
' ©
M LAMLUTBBLEULBALELBLItIENGY 2 WUBIZE[LLIBBUITHLIMLUTEY @ op
s 1 d I3 I3

EBUEVLULLIL ©' > LLURUIN LU Be{ (@)



opa

(0wpe@ CHULUnt >@ UL b GO UHRE ©0O NUT LAUMTIALLLURLEN]BLUZL[T)

BLEDUIINEUBLITY LLUMELURTBUMLLRE[T
cunnieunLi
RUULH HES

QORE YM MULEUN O® UL T8 BLURLT

wﬁ@ﬁf@wﬁxrcﬁczﬁm
a3 o ) '
LUENIGE L LSRN, UOTRIOPS,] [ONUO)) UONN[O] IJEA [TU UOTIRIOOSSY SYIOA\ JOJRAN URDLISUY
211§ UONBIOOSSY UI[eoH OI[qnd UBOLIDWY hf, (I9JBMIISEA\ pUB I9EA\ JO UOIRUTWEXF
=
I0] SPOUIIN pIepuelS) m.w:nﬁ,n@:rmew_,nrm@ﬁmrcP\mxrmﬁﬁrmm&r_&wrcwmzraﬁrﬁm;@\@
3 ®

st 00 @@Rr@r?ir@&@ﬁ@G@ﬁwgernG: 2 @\Wﬂﬂrarwﬁvrm@ﬂw@;wdmrc ®1° e
3 ®



AMARNUIN

NENSHDUNEULATDIUD



Sr'S

Z 4O 1 aSed 21eDID) §20.1 D3/0SI nLBewLrmaLeutteLugnbnseu

WULE UMBTSAMCY vm\mﬁswﬁmd WYMEN WRBLNNEN Gm._:,,_)w URLN

$90-1202 ((S¥euN) USBOIUN)
- bZ uer g gcuerg 100-¢2dS ‘P310D S9DIAIRS 3DJ /0061-N 1yoeyH (KeBing) nEILBINg J23pwoloydondads SIv-AN] 6
6000THSTAW saldojouyda | (1eydsoyd - ayeydsoyd)
- ¢z Aew 0¢ 7z fen 1¢ 910-22dS "Py1°0D SIS 304 / ¥09899 0941eD JuL)I8Y BLCMECM - BMILEM J1z1wojoydondads SIA-AN| 8
(ueder-pueyiey ) 11402129 (PNOS P20)ssig 1e10]) DLW EBRININLT BEBLVIEY|
- vz 19y 6 ¢z 1dy 11 CISNIEZ UONRIDOSSY UONOWOId ASOj10Uyda | /654N LDWWS rIABUALILBLERABRNDCR, USAQ IV 10H|
rmrz_,rcaww\_,»rw&._W?MSrmmmvme
(ueder-pueyey]) 2181.,0600D (PNoS papuadsns 1e30]) (8w 10°0 Anigepeay)
- ¢z dy Gz zz 1dvy 9z 0TZWWZZ UOI}RID0SSY UOjOWOId ASO\10UYda | / NAS0ZHSX 0p3)0] -I2NdN a;_@_n\,a@@:gjm% aouejeg ednAeuy| 9
pueyey | ‘Ansnpu Jo Ansiuiy £p0Se9LTTD (5w 1°0 Ayigepesy)
- ¢z Re Z1 2z Re ¢1 10-100-v£62022 ‘9)1N}1Isu| POO4 (euoneN / 90ZYSX (e]eEN I ISEINEINY] (352319 310 ‘1e4) :m_ﬁn@_ﬁmrw 2oue\eg ednAjeuy| ¢
(ueder-pueyey]) (1952/510°OYM 3VN)
- [ZA<CER €2 994 61 6bTNLET UORRIDOSSY UOROWOId A8010uyda ) /02€1-v2N ooy (Qog) ve1n loyegnoul qog| b
(ueder-pueyey ) 92£09202
- €2 190 02 229012 0vZMLZZ UOI}RIDOSSY UOIOWOId ASO10uyda ) / MZ-0T0b ISA (0Q) RLEREMBIZUCE PPN od| ¢
95£00€91
- bz JeW p1 ¢C Jen 91 $80022h2D "P¥170D J23uS) UoRRIgNED DS / G569 sonAjeuy IS (AMAIBONPUOD) LIA{LILELULY 1218 AAonpuod| ¢z
pueyey | ‘Ansnpu Jo Ansiuin %4745 A0) (2imesaduwa)) slrurst
) €nry zznrs 10-100-/25¢022 ‘9IN}13suU| poo4 (euoneN /02ZS 1edwoduanas op3101-I2 BN (Hd) bLyrENBEURRIELLY 1219\ H| 1
;@.omrwg_.cagnrmgw;m_\_.rm@mvm.mc,_
xuoneigned | uopeigned "ON
dleway 40 93ep anQg 40 93eQ uoned|yijue) lojeigned ‘ON euaSNSpPow Jainjoejnuep lojoweled uCOEQ_J_Um_\ucwC\_:‘_ymC_ ‘ON

o <

WaLEWILELUBNUNDEULEREMUSHEIENEEWINEIMELI NAKINEENEENEN]ELURLE

PCRBRRI-RLELRRI-BRMYIRLEM]BEELARLERCULLUBLY]

99GC WM [LLEREM nm%snjvmz_,r@a@_#mmGPwSRC&QMthJKj




Z 4O 7 9bed @3edy1e)

0.1 D3/0SI nLBeiLtALLUILLLY

Sr'S

wnlneen

WULE UMBTSAMCY vmmﬁswﬁﬁuﬁ WYMEN WRBLNNEN Gm._:,,_)w URLN

Jeak sad awiny T 3ses) 3y ueyd uopeIgNed 1eNUUR Sy} UO paseg : ,uoljeigned Jo ayeq ang

(ueder-pueyiey ) 86¢.08

- €21 01 zznr 1t TZ1TNLEE uoNePOossY Uonowold ASo1ouda L /100712 4w A onv| 91
(ueder-pueyiey) £9/808

. ¢z ke 92 2z Rew 1z 189122 UOIeIDOSSY UoRoWOold A80jouyda | /001D dv SNeD OV ST

SbISL9EZD

- €290 8 2290 6 261£22100 PY] (PUBNRYL) HSHA / €29Xd SNVHO POURIRE 1Y) b
(ueder-pueyey]) aRaral

- vz dv 6 ¢zady 11 DLEWLET UONEeIOSSY UOROWOId ASOj10UYd3 L /9T INM MWW weg serem| €1
(ueder-pueyiey ) (32829721

- bz 1dy 01 £z 1y 71 LISWIEZ UoReOssy UOROIOIg ABOJOUPS L I Vo ueg Jorem et
(ueder-pueyey) JQLO'CTOA (eLIS1DRg W00 18I0]) BLeutm

- vz 1dv 01 ¢z idy z1 8LEW1ZZ UONeOSSY UOROWOI] ASO10UYR L /092 ddi HawwB SR RMEUTURLIUNT Loreanouy Tt
(ueder-puejiey) €C00'8T9A (BL212eg WIOJ0D) |ed24)

- ccheN g 2z fen ¢ €0SW1ce UONJeIDOSSY UOROWOId ASOj0uyda ] /092 ddl HaWUBy nmmzmcwm@@_m;wcmwﬁ@:j Jojeqnoull oy

«uoneigned | uoneiqned "ON
dleway 40 93ep anQg 40 93eQ uoned|yijue) lojeigned ‘ON euaSNSpPow Jainjoejnuep lojoweled PCOC(_Q_Z_Um_\HCQC\_J‘_umC_ ‘ON

WaLEWILELUBNUNDEULEREMUSKEIENEEWINEIMLI NBKINEENEENEN]ELURLE

o <

PCRBRRI-RLELRRI-BRMYIRLEM]BEELARLERCULLUBLY]

99GC WM [LLEREM nm%snjvmirgaepmmwﬁwaRrg@ﬁwrcﬁxj



-z"‘@m \/

Wi,
= Fa
B et &
.
RS FNEsUELLNASITas UL IS > = el R AT T E TR ey S %
ISR AR IS ELE S 'ﬁ,‘lﬁ‘\\:@" I I I USSR EI RS RS TSEUE TS ";v//":\\#\?
Foundanen for indusinal Developrent Matons Foocd bein e SR TTIS1TIE 1 e e Foundanon for Incusitiel Deselapme s Nancnal Foodd reffune e i1 1
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Calibration Certificate Calibration Report
Certificate No.: 2203527-001-01 Cartificate No.: 220052T001.01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD. Equipment; BH Mtar Meschation: 0.1 pH 1y
Address: 3 Soi Udomsuk 41, Sukbumvit Road, Manutacturar:  METTLER TOLEDD Modat: Sewsn Compast £330
[Bangchack, Prakhanong, Bangkok 10260 Swelnl Nea 113452401 Type: Benchion
1D Mo.x UAE WAT DONTS6A
Page 1ol 8 Date of Calibration: 5 July 2023 Page 2 of 8
Lesatian; Ciiteaton Labarstany, Nabonnl Food instie
Equipment: BH Meter Envirmnmen Candition: Ambiert Tomparstures [ 225 = %5 ) ‘6 RollveHewely | 23 :5 ) %
Condition of Equipanent: Bood Condiion
Manufacturer: METTLER TOLEDO TR R e
1 Calbramon Methos In hoose medhod | WaDC003 hased on i -
catifnd rabermce matnrint (CAM]
Model: Seven Compact 3220 2 ?
Insirymants. Sactnl {10 Ha. Ertifizate us Dute
Serial No.: C113432421 21 DE Vkagn Cafitrmcr ot Fuke 2261959 17 w2023
22 Dyghsl Thermomet 2T0800T Fhibe CoE408a01 30 Dictober 2023
[[5]) No.: UAE WAT.D0GI2864 23 Tharmo-Hygm Mt NFLETHOOSE PONFE CRIZ0ES 18 Frbrumry 2023
Cartifc Rutarance Mataris! Lot Ne Manudsciime Boih Espirs Data.
2 i buffer 4 808 [Primary o4 bisfler Schaom) s Cachem BH2IELE T Apriz0z4
Order No.: 2203527 = “H
2.5 4 buffer 6 385 [Primary o4 buffer Sohon| BOSI04 TPachem PHIITLE 1 kgl 2004
2.6 o+ bufter 10.0% [Primary s+ bufler Bakuson] BSOS CPAchis PHZOLS I Apri 2023
Opratish Nog ooy 2.7 g kuMter 7.00 (Sterdand pH M Seluton) BOSI0E CRAchem PHIGTLE 21 Apri 2023
Date of Receipt: SRR a a meatie o it 5 ey
31 st N 2.1 Fecuah NEC-TISHTIE 17025 Laboatory Acerndltion of Cabbration Ha 0UTS
Date of Calibration: 5 July 2022 3.2 nmrumants b 3.3 emgh NEC-TISITIE 17028 Labaratory AccresHian o Castiratin Ha0081
A3 nstuments Ko.2.3 wrough NEC-TIZI-TIS 17025 Laborubory Aserudilian of Callimbon Mo 0202
34 Cenified Relorence Maiwial No. 2410 28 sl o ¥ Harmad
" ‘barometer, The 5t rd Scluon
Calibrated by o App d by i by " 150 1104
and ISQVEC 17T
Sclontist Wir Pheraphat Tusriit
; ' %5 Catifind Ftarores Ml 8231 frmorabie i BIM SN HET Loth (4 0 2027 B Rt HI-20 L3N 28 062021,
Manages, Divislan of Calibration Labaratory EIM SafN HI-27 Loth 04 08.2021; Bl et HI-26 Lt 74.05.2031, e
ared cer e by L
Date of ssue: 8 July 2022 for the. Team Acomaliod 10 150 13134 shd BOAEC 17025
LY L mlirated
Tor y 8 Thi foond on date
This ‘abued by the Tha ¥
marumemect copabiity of the @bommory and s tracoabdty to ecognized nesonal slndants and 10 Ve ik of messwenent madid o Fe
natiorul This than i 4l sxcopt with the prior tha Natonal
Food instule.
S AT Dt . F-CE-0L2 Rovision: 01 Dete: 20-04-63
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Calibration Report Calibration Report

Cartificate No.: ABIETH01-01
Equigment. BH Matar Raaltion: 001 pH 1my Certificate No.: 2203527-001-01
Manutactarer:  HETTLER TOLEDD Wodel; Seven Compact 5220 Equipment: Digital Thermometer with ATD
Srial N, OiMaza Tyna: Baeon tap Resclution: Q.1 % Model;  Seven Compadt 53320
18 M LIAE WAT D0Rr25a4 Serial Mo.:  CI13432431 ID Moo UAEWAT.000/2564
Date of Callbeation: B duly 2023 Paga 8 6F§ Manufacturer; METTLER TOLEDO
Calibration Resulis: Date of Calibration: 5 July 2022 Page dof 5
1. Calibration of pH Mater | Mastal Temparatum Compansatien i 25 °C |
Nominal 0< Voltage Standard Avernge Indicatsr feaing Uncerainty Coverge Factor Location; Cabibration Laboratory, Naticnal Food Instiute
e s v wH i e Environmant Condition: Amblent Temperature 2570 1 °%C
[ 454117 ata 0,00 0.98 0 Relative Humidiy B o+ 3 %
2 25811 ey 2K 158 200 '
a AT "y A 053 200
[ 1015 £ [ 0.5 2m
' 2001 [] Tm [ 2m Condition of this results of Calibration:
(] 28,188 R} 200 ns 208 1, Cafibration Method @ - In house methed: W-TE-025 by with standard
w AT aTr 1000 =) 2 - The Calibration is by wilth a known
12 5,871 288 1200 05 200 from a standard resistance thermaometer.
L 1 i e L s - The tempesature scale in use ak this laboeatory s thi Tntermational
2. Galibemtion of p Mater with Electrode i Munusl Tempeatum Compensadon at 25 °C § Temperature scale of 1990 { TT5-50 ).
Equlpmant. PH Electrode Type: ‘Combined Blscrods 2, Referance Standard -
Manufsctanr: METTLER TCLEDO Maodal:  frLab Exgen Prodssd -
Instrument Model Serial No. C MNo. | Due Date | Through
Serial No.: 2210418 Do A
Partarmanca of Edetrods system {Tress.Foing Caftraten 2o, pHT ana pril) el il iy TE BS0OST-01 | 10-Dec-22 FOOS
Flatinum Resistance Themmameter (PRT) 385 505201
Cortified Valua Avarngo indicstor Rasding - Linesctainty P ————— Support Equipment - Low Temperature Bath {I50CAL-6), Model: Europa-6 Plus Basic, 5/N: 3415522
257 (pH) pH my I2aH) (h)
4008 4oy e - 007y 200 3. This cartificate is traceabie to International System of Units (ST Unts),
ses et Lo} w1a i a0 4. This certificale was certifind only for the instrument we calibrated.
b b ] = o Ll 5. This result of callbration was found accurate as shown on date and place of calibration anly.
asan &880 L - nocat koo

6. Condition of Cafibrated ftern ;. Good
7. Result of Calibration | m ‘Without adjustment D After adjustment

F-L5-012 Ression; OF Degw: 20-04-65

F-C5-012 Revision: 01 Dage: J0-04-55




Calibration Report

Certificate No.:

2203527-001-01

Equipment: Digltal Thermometer with RTD
Resclution: 0.1 °C Model;
Sarigl Mo.:  C113432421 D Mot
Manufacturer:  METTLER TOLEDO
Date of Calibration: 5 July 2022

Seven Compact 5220

UAE WAT.009/2564

PageSof S

Calibration paint:
Calibration result:

15.0, 250 8nd 350 °C

The proba was immersed in liquid bath or dry bath to a mnimuem depth of 120 mm.

&= DKSH

Certificate of Calibration

rJuI |I~4’~
MSCTISITS 1028
pretiny
Equipment: CONDUCTIVITY METER Certificate No.:  C24230058
Model: Lab 855 Issued Date: 16 March 2023
Serial No. (or ID.): 16300356 Job Na.: KEPR2304472
Manufacturer: Sl Analytics Page: 1of 2
Electrode Serial No, 16070067 Model :  LF413T Brand: Sl Analytics
Caonditian: In Condition
Customer: United Analyst and Engineering Consultant Company Limited
3 Soi Udomsuk 41 Sukhumvit Road,
Bangckak, Prak 10260 Thail
Environment Condition: Temperature 23 "C ] 2 "
Humidity 50 %RH k3 15 %RH
Calibration Place: Envi Lat y, DKSH T logy Limited.
2533 Sukhumvit Road, Bangchak,
Phrakhanong, Bangkok 10260 Thailand
Calibration By: Mr.Atachai Ngamchanat
Calibration Data: 16 March 2023
The Method used: In house method, CAL-WI-49, base on ASTM D 1125-14 and D 5391-14
Traceabity: This is e to the S1 Unils by CRM of MIST{SRM) through

CPA chem Co., Lid. (ISOAEC 17034) Certificate No. B38312, 838313, 838316

- Description of probe, modal : - SiN ;
Dimension of probe : Dismater 9 mm,, Langth 120 m,,
Sheath material - Stainless Stesl
UUC* Reading Standard Correction Value Uneertainty
o) Temperature (°C) ey = (°g)
151 15.038 -0l D12
251 25,038 “01 D1z |
35.2 35.024 - 02 012
Nate
= LLIC ¢ Unit Under Calibration

The report uncertainty of measurement was based on standard uncertainty multiplied by coverape factor ke 2,

providing a levef of confidence of approximataly 95 %.

Ay

F-C5-017 Revision: 0] Data: I0-04-65

1
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Certificate No.: 24230058 Page: 2of2
Calibration Results:

Before Adjustment

Standard Unit Under Calibration Coverage Factor
Correction Uncertainty (£ )

Conduclivity Solution Reading {k)

25000  pSiom 245 uSiem 0500  uSfem 2.00 0.21 uSiem

14120 pSfom 1403 pSicm 100  uSkm 2.00 2.0 wslem

1113 mSiem 1085  mSiem 280  mSicm 2.00 0.67  mSlem

After Adjs i 8t 1413 pSicm

Standard Unit Under Calibration Coverage Factar
Correction Uncertainty { + )

Conductivity Solution Reading (k)

25000 pSfem 248 pSliem 0200  ySiem 2.00 0.21 uSiem

14130 pSkem 1413 pSiem o pSiem 2.00 9.0 uSicm

1113 mSiem 1088 mSiem 2.50 mSiem 2.00 067  mSiem

The End of Certificate

i Mmooy nnTalal oin
DKEH Tachaciogy Lavied

wwm“ﬂm:m .
o e enanslumuny

Dellvering Growth - in Asia and Beyond.

CALFM-C24-00; 12 Sep 2022

{Mr. Atachal Ngamchanat)
Person in charge

DS

(Mr. Mitinun Sshawan)
Authorized signatory

Trin oertificals is issued the unts of
mummummwmm

provida o o Ris sccondance with the Gude

‘of Linfs {S1) 1t pe ¥

T standard uncanainty mufipled by the coverage factor (=2} to

of Uncartainty in G,

Traas rsults may be #fected By devalions from apecilied condiion. The redulls st oily in the
70 b ko enaph 1.8 ot ppewes of GRGH Yectinalgy Limdct
mm
R ETHATE A as My 1280
5553 B, Basghl, Phssas, Begh 10280
Phons: C

Delivering Growth - In Asla and Beyond,

Hams ssted, caibmind or samphed. Tha rpon shall

tenanslumuny

CAL-FM-C24-09- 12 Sep 2022

&= DKSH

lunsnsdaudnmiatasiadauanaou

neflueiu: KSPR2304472

wlandnifio: CONDUCTIVITY METER Su: Lab 955 smauEtes: 16300356
myIaRoY () FYIRAEL (F)
16 Mar 2023 swnnsIdn 16 Mar 2023 MRV

tnd | laitnd tnd | Lalnk
Ganeral
] o 1. erwiysniates = o
(| ] 2. e | soelaRtom, mulu-uamedor) @ 0
= = 3, @ O - in e (On-OF Swicth) @ o
@ o 4. tlunn (Keypad) [ u]
= ] 5. v (Display, Screen Contrast) 7] =]
Spactrophotometsr
(| O 6. wsailevh (Battery Backup) >= 2.5 VDG =] =]
o o 7. fapudanerugvirfiu (Wavelength Control) [m] =]
(m] (] 8 mmemiefu (Wavelength Check) [m] (m]
O [} 9. umAariudauds (UV < 3,000 hour) o O
o O 10 uwneruBauss (Visible < 5,000 hour) o O
O =] 1. wosiemaiwfions (Carousel Module) ] O
BH Meter and Conductivity Meter
= ] 12, BfAnan and C: Cable ) =@ (]
O | o | 13 sfusmesnlu Electode (Level KCI) o | o
o (] 14, ehilafulatw Electrode (Dust Protection Hood) o m|
m| O 15, wiulfaTnem (Stand) o m|
Turbidimeter
O =] 16, Fmrwisudisen (No Sampie) [] O
o o 17, ssfunsiseusus (>= 25 Wi 3.0) o O
Autornatic ftrator
[m] O 18, @nw Piston Burettes (m] O
0 (m] 19.  Function Rinsing and Dosing ] o
[m] O 20, wnmeAwU ARl senay o =]

T ! Bectrode Snaniundls 26.1°C Tau Control Waterbath f 25.0 £0.1°C

Mr.Atachal Ngamchanat

Saervice Engineer

i e enanslumauny
Defivering Growth - in Asia and Beyond. CAL-FM-RAE-0R: 20 Jul 2022



TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

‘ CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES

3404 PATTANAKARN ROAD 801 18, SUANLUANG, SUANLUANG BANGKOK 10250

TEL 0271 7-3000 FAX. 0-2719-54K4

Certificate of Testing

Equipment - 00 Meter

Manufacturer : Y5l

Model : 4010-2W

Serial No. : 20260326

ID No. : UAE WAD DB3/2563

Received Date © 21 October 2022

Test Dateo : 26 October 2022

Reference : 2210-0734D5C-1

Submitted by : United Analyst and Engineering Consultant Co. Ltd,
3 Sol Udomsuk 41, Sukhumvil Road, Bangchak,
Phrakhanong, Bangkok 10280

Latk v Condition : Temp {25£5)°C
Humidity (50 £ 20) %

In - house method @ CP-CHE
by Compasisan Technigue with Azide Modification Method

Teat Procedure :

Tested by : ‘Walalsk Sirthaan

Approved by :

Agproved Signatory

( LMatee Butkruea
[ *) Saithip Maangmai
() Warakemn Lerngagtrakul

|ssue Date ; 27 Cciober 2022

nanslumuny

n 17849352

P
NOLOGY PROMOTION ASSOCIATION (THAILANI-JAPAN) ﬂﬁi

TEC
CORPORATE SERVICES & EQUIFATENT CALIMRATHIN AND TESTING SERVICES
ANLL

SALLPATTANAK ARN ROAD SO L, SUANLLW
TEL (2771 000,29 1A,

HiE BANTIKT |1
ST TS TIETTOI
CALIBRATION 1001

Cert. No.: 23TM248
Page: 1of3

Certificate of Calibration

Equipment : BOD Incubator

Manufacturer ; Arco

Model : Uc4-1320

Saerial No. © 13URCAS013201

10 No. : UAE WAD.015/2561

Submitted by : United Analyst and Engineering Consultant Co. Lid.
3 Sof Udomsuk 41, Sukhumvit Road,
Bangechak, Phrakhanong,
Bangkok 10280

Location : Lab Floor 2

Received Order 16 Fabruary 2023

Calibration Date : 15 Febsuary 2023

Amblent Temperature : {2+10}°C

Relative Humidity : {50£30) %

Pragcha Hiahit

Wl .

Approved Signal

Callbrated by :

Approved by ©

{ ) Pomthippa Tameyakul
(4 ) Malee Butkrusa
[} Suwit Imjai

Issue Date ; 24 February 2023

The Uncertubntics are for o profahility of apy ly 95 %

s may not e reped

ol Cirpurate ey erviees

enanslumuny
A DD51476

Condition of thia result of calibration

1. Reference Standard Instruments ;

Cert.No.: 22TW240
Page.: 2of 2

Thie certification is 1o tha System aof Unil through the reference standards
laberatory of Industrial Calibl Ceanter,Te gy Promotion A 1 (Thaitand-Fapan).
Instruments Sorial No. 1D No. Certificate No. Due Date
1} Burette - 1308U1D 21CG1380 5 Mar 2023
2) Balance 1128143764 140RCO04 22MMSE0 20 Sep 2023
2, Standard Material =
Material Manufacturer Lot.No. Assay
Sodium Thicsulfate pentahydrate Merck AMITEIINE 100.2%
Result : Dissolved Qxygen Meter Adjustment With Air 100 %
Dissolved Oxygen Probe No.: 20E103527
Titration Method DO Mater
Standard Deviation
(Azide Modification Method) Reading
{mgiL) {mgil) {mgiL)
B.14 B2 0.0084

This report was cartified only for the instrument we teated. It [ allowable to use for study
tha systam efficiency, The envirenmental impact control and present {o organization it may concamed
Intend to use for advertising and referral purposs is prohibited. This report may not be reproduced
athar in full without written approval of the laboratory

-olo-
' .
ionaslaimurptfh,
21132301
Equipmant : BOD Incubator Cert. No.: 23TM249
Condition As-Recelved :  Used item Page: Zof 3
Reference : 230202870C-1
Procedure Used :-
Calioration wera conducted using callk P CP-OT02 fo dirsct
mathod with Data A whizh with T Datector | RTD },
The lemperature scale used was based on ITS-80,
Condition of this rosult of calibration
1. Reference standard instrument;-
Instrument Model Serlal No, Cart. No. Due Date
1) Data Acquisition 34972A MYST013711 22LMa3 02 Jul 2023
2. This cerificate is valid only to the [tem calibrated on date and place of calibration,
3. This i Is to the System of Unit.
Resultof Calibration = (*) Without Agjusiment
Function of UUC* : Temperature Source
Fresh air setting : Nat Available Environment during calibration
m Beginning | Finished
-{ X Temp. | °C ) 29 31
REL Humid. [ % ) 53 87
AC Supply { Valt ) 220 220
i Ref. Std.
Fnian: 1D No.:
1 22-1BRTD-211
2 18RTD-22
3 1BRTD-23
Probe Instellation Detalls : Dimension of Chamber : 4 TBRTD-2i4
a= 10 cm s ] o § 18RTD-25
b= D ‘em = 12 m [ 18RTD-26
I 52 §r 3 7 18RTD-217
Capacity= 088 8 18RTD-28
a jraf) 18RTD-29
. @ﬂl
enanslusaugy -

o oaaa

neas
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Equipment : BOD Incubator Cert. No.: 23TM249 Ca“bratton Certlﬁcate
Condition As-Recelved : Used ltem Page: 3of3
Reference : 2302-02870C1
Result of Callbration :- (") Without Adjustmant Certificate No.: 2302827-001-01
Function of UUC* Temparatura Source % *
Fresh alr setting : Not Avaitable Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Calibration | UuC” uuct T Overall Coverage A 3 Ami okt i 3

Paint Setting Reading stability uniformity Varlation Factor Phrakh kok 10260

{°c) {C) ("C) {£°C) ey 1c) (£'C) L3

200 20.0 18.3 0.3z 05T 1.0 0.60 ] Page Lof &
Calibration Measured Temparature { °C }

Point Position Equipment: Electronic Balance

i’c) 1] 2 [ 3 [ a4 [ 8 [ & | 71 | & [ sweny

20.0 20086 | 19.916 | 20386 | 19976 | 19973 | 19.838 | 19837 | 16.821 | 18.849 Manufacturer: METTLER TOLEDO
Average® : The avarage of 30 values In each position
Temperature stability : One-half of the greatest i i of measured &l any one sensor Model: ASR2D4
i : The l of termperatures at any sensors and 1he measured
temperature at ihe reference location which are observed at the same fime or al 2% close an chservafion fims as Serial No.: C117635043
poasible to delermine the temperature pattam or nomogenaity within the chamber under steady-state conditons.
Overall Variation : The Dilference of the maximum and minimum gl observation,
UUEC* : Unit Under Calibration VARSI ST
Nale The reported uncartainty of measurement was included stability and excluded uniformity |

_ 2302827

Tha raported uncerainty of measuremant was based on a standard uncertainty multiplied by & coverage

factor k, providing a level of conflldence of spproximataly 55 %. s
Operation No.: 2302827-001

=000-

Date of Receipt: 10 May 2023

Date of Calibration: 10 May 2023

Calibrated by  Mr.Manas Somsak Approved by /65__,

Spacialist { Mr.Pheraphat Tuanjit )
Manager, Division of Calibration Laboratory
Date of Issue: 18 May 2023 Responsibla for the Technical Managemant Team
The are for o B55%

Thiz Certificate is issued In accordance with the. condtions of accreditation granted by the Thal Laboeatary Atcreditation
Scheme which has assessed the messurement capebility of the laboratory and #s traceability to recognized national
standards and to the units of reakzed at the national standards labaratory, This certificate may
nat be reproduced other than in full except with the prios written appraval of the National Food Institute,

F-C5-009 Rewson; 01 Dae: 20-04-65

oo Tl
enanslumuny

a 11439512

Ay,

NEC-TI.TIE 17028
CALIBRATION 0061

Calibration Report Calibration Report

Certificate No.: 2302827-001-01 Certificate No.: 2302827-001-01
Equipment: Electroric Blance Manufackurer: METTLER TOLESO Equipment: Electranic Batance Manufacturer;  METTLER TOLEDD
Modoti XSR204 Rasaluition:  0.0001 g Modal; X52204 Resalution: 10001 g
Serlal No.i C117635043 10 Now LAE WAS.D12/2564 ‘Serlal Now C1L763043 10 Mo UALWASD12/2564
Capacity: 220 g Capacity: 220 g
Date of Calibration: 10 May 7033 Page Tof 4 Date of Callbration: 10 Hay 2123 Page 3ofa
Environment Condition: arcien Temperatys 214 = 02 "0 Relaive Humidiy: 434+ 08 W Calibration Results: (Continued)
Placa of Calibration:  Balsros rem (Water Andlysis Urit], UNITED ANALYST AND ENGISEERING CONSLLTANT C0., LTD. Callbration Range: - 200g
st fim e Eyaipen it ok Cybieh Calibration Adjustment: Internal Calibration
Cenditlon of This Results of Calltuation: 3. Departure from Nominal Value:
1, Calloration Mathoct  NFT Mothod W-MA-DOL Tn-House Method bassad an LIAS Lab 14 : 2019
2, Reference Standards:
Ref st {  Model Serial b Calih 18 Certifi N Duet Mominal Valus Standard Valus Myermgs Readng Carrection Uncertamty Coversge Factor
Standerd Weight Cless 2 Smgmiblg  ES0SSG7STL s M2IAEIS & aprl 2024 . LAl Ll Ll e L
Instrument Model Serial No.  Calibrated By Certificate No.  Due Date s g SEES LN A m
Therma-Hygra Weter B0B-HL NFLETH 01623 Cualiy Reborm RIZ-04A0 21 Februsry 2024 001 0.0L000 20100 0.0000 0000085 200
3, This.cartification i tracesbie to 51 UNIT .02 w2001 200 .0000 0000085 2
4. This certificate was certfied only far the Instrument we calbroted, 105 105000 00500 Q0000 0000085 200
5. This resut of calibratinn was fourd accurate 26 shown on date and place of calioratian only, a1 010001 2,105 0000 aooces 20
i 0.2 1.20001 02000 20000 0000085 200
4 Rapastabiicy of Resding: 05 0,5000% 25000 20000 0000065 200
Hominad Ve { 3 | P ———— T 1 L0000 10000 0.0000 0000085 200
ey A 2 00002 20080 0.0000 a0000ee 200
. [ip— 3 1,00003 30000 0000 0000087 200
5 5.00002 30000 2.0000 0000087 20
2. Off-Center Error: 10 1000001 10,0000 0.0000 adces 200
Ammscf 10 g was dlaced and maved to various postion on can. S e sihis e i iooid i
T Banekamtng w"?’w . EL] 30.00004 30.0000 0.0000 0.000056 200
‘@ '@" 40 40.00007 400000 0.0000 000011 a0
@ a5 3500008 5000 a0 003 100
e o
5]
1 z 3
todltefcos /ﬁ/
| 20002 | 100.0002 | 100.0002 §

F-C5-012 Revision: 01 Date: 20-04-65

F-C5-012 Revision; 01 Date: 20-04-65
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Certificate No.: 2302827-001-01

Equipmant: Ewetoeds Balance Manufacturer; METTLER TOLEDO
Moduk: K5R2 Resalution:  0.0001 g
Serial Mo.: C117635043 I0 Mo. LAE WAS. T 2254
Capacity: 20 0
Date of Calibration: 10 May 2023 Page 4 of 4

Calibration Results: (Continued)
Calibration Range: (- 200g
Calibration Adjustment: Intemnal Calibration
3. Departure from Nominal Value:

Nersins Vélue Searclard Vake Avernge Reading Cormecton Uncertainty | Cavarage Factor
{9} {9} {01 L g (4 g} &
) 00003 50,000 0.0003 0.00011 200
= 5500005 550000 06,0000 100012 L0
7 000004 60,0000 0.0000 0.00012 200
[ 500005 55,0000 10,0000 000013 200
m 7000008 To.0001 00001 0.00013 200
75 7500008 750002 00001 100013 20
Bl £0.00007 BL.0002 20001 0.00014 200
85 B5.00008 850002 -2.0001 e L0
50 50.00010 00002 00001 100015 200
100 10606006 10,0002 ~a.001 0.00015 200
120 120.00009 120,002 00001 000018 200
10 150,00008 1500002 20001 000021 200
200 200.00015 2000003 00001 000028 200

Th reported UnearAky of MBasIFAMENT was based o 3 standard uncertainty mukipied by & coversge factor & |

prowiding o level of corficence of anormdmatety 25 3. ﬁi
i B b

F-C5-012 Revision: 01 Date: 20-04-65

Equipment Electronic Balance
Condition As-Recelved : Uzad Hem
Reference : 2204-05420C-1
Procadure used :-
Calibration were conducted using in-house calib CP-0B01 ling to direct

measurament mathod against standard weight
Condition of this result of calibration
1. Reference standard Instruments:-
Instruments Mode! Serial No. 1D No. Test report No. Due date
1) Standard Waight Sat {(E2) 15884 = TORC138 M#-0008-21 3 Feb 2023
2. This certificata is valid only lo the ilem calibrated on dale and place of calibration
3. This result of calibration was made on requasted at the point specified by customer.
4. This certificate |s not certified for any commerclal transaction,
5. This cerification is traceable {o the International System af Unil

Result of calibration | ) Without Adj (* } After Adj by Internal Cali
Range capacity : 0g o &1 g Resolution 000001 9
B g to 220 g Resolution 0.0001 0
Before Adjustment :
Balance Measurement Coverage
Applied Weight Reading Correction Uncaertalnty Factor
(g} (@) (g) {tmg) (k)
a0 B0.00004 -0.00004 015 2.00
200 190.0599 +0.0001 0.35 200
Aftar Adjustment :
etermination of the standard deviation of weighin: hine (n=10)
Applied Weight Standard Deviation
(g) of Reading (g )
BO 0,000008
200 0.00005

Pl -

onmAllathink

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORFORATE SERY

TR PATTANAKAR
M PATTANAK HEC-TIELTIBGTOR

CALSRATION $em

Cert.No. 22MM210

Page: 13
Certificate of Calibration
Equipment : Electranic Balance
Manufacturer ; Mettler Toledo
Model : XSR205
Serial No. ; conenT1872
10 No. : UAE WAO 012/25663
Submitted by : United Analyst and Engineering Consutant Co. Ltd

3 Soi Udomsak 41, Sukhumwit Road,
Bangchak, Phakhanang,

Bangkok 10280
Location : Balance Hoom
Received order : 26 April 2022
Calibration Date : 26 Apni 2022
Ambient Temperature : 15°Cto 40
Relative Humidity : 30 % to 80 %
Calibrated by : Kunchit Promprat
Approved by : _%_-_ =

Approved Sgnatory
{ ) Pomthippa Tameayakul
1/} Males Butkruea
{ ) Suwi Imjai

lssue Date - 20 Aprll 2022

The Uncertaintivs are for a V5%

tanmshiﬂwr}ﬂ

Equipment : Elactronic Balance Cert.No.: 22MM210
Condition As-Received :  Used ltem Page: 3 of 3
Reference : 2204-05420C-1

Result of callbration
2, Effact of off centor loading

A mass of 100 g was placed to various position on the pan.
The weighing maching reading error oblained |s given In the table

Maximum difference between

Pesltion 1 Position 2 Position 3 Position 4 Position § off-center and central loading
g} la) ta) tg) ta) ta)
-0,0002 -0.0001 0.0000 -0.0002 -0.0002 0.0002
3. Departure from nominal value
Balance Measurement Coverage
Applied Weight Reading Correction Uncertainty Factor

(a) ta) €3] (tmg) [k}

Unioad 0.00000 0.00000 0.M6 213

0.05 0.05001 -0.00001 0018 213

01 0.10001 0.00001 0.m7 21

1 1.00002 -0.00002 0.018 205

5 5.00003 -0,00003 0.026 2.00

0 20.00008 -0.00008 0048 200

0 50.00010 -0.00010 0.080 200

=0 BO.00014 -0.00014 015 200

100 100.0001 -0.0001 o021 200

150 150.0001 -0,0001 029 200

200 200.0001 -0.0001 035 2.00

Thw reporied uncedainty of measurement was based on a standard inty iplied by a I
factor k| providing & level of conf of a5 %
~olo-

Wk,
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAN =
ORI L SERVICES 3 EQUI E? By
CORFORATE E.flf\bl'lun X EQ.LIF\I)-NT(I i ‘{,@_@5
2344 PATTANAKARN ROAD SOF 18, SUANLUARE R ETHl kT
TEL. -271T-HMHEL2Y  FAX, LI719- 0484 CALINRATION

Cert, Mo, 23TM373

Page: 10of3
. . .
Certificate of Calibration

Equipmant : Hot Alr Oven
Manufacturer ; Memmert
Maodel : UF 55
Serial No. : B212.0411
1D No. @ UAE WAD_DO5/2556
Submitted by : United Analyst and Engineering Consultant Co. Lid.

3 Soi Udomsuk 41, Sukhumvit Road,

Bangchak, Phrakhanong,

Bangkok 10260
Location . Lab Floor 2
Received Order : 11 April 2023
Calibration Date : 11 - 12 April 2023
Amblent Temperature : (26+10)"C
Relative Humidity : (50£30)%
Calibrated by : Krisda Malae
Approved by M i

Approved Signatory
{ /) Pomthippa Tameyakul
(¢ ) Maiee Butkrusa
{ ) Suwit Imjai
Issue Date ; 24 Aprll 2023
The Uncertaintics are for o P Ly of approxi 95%
uced o ull, oo with S pror wiimes
Approval of e head of Corpos arvior § poem. Calisration and Testing Services.
'
wnanslumuny
A 0053359

Equipment : Hot Air Oven Cert. No.: Z3TM3aT3
Condition As-Received : Used tem Page: 3ofd
Reference | 2304-01580C-1
Result of Calibration (" Without Adjustment
Function of UUC Temperature Source
Fresh air setting : Close
Callbration| wues | uucs | Temp Overall |Covarags|
Point Satting | Reading stability uniformity  |Variation| Factor
{G) (*c) ) (c) (£°C) (C) 1°c} .3
1040 1040 | 1040 0,054 058 0.85 F]
120.0 120.0 1200 Q.12 0.89 1.5 2
180.0 180.0 180.0 0.12 1.5 25 2
Calibration Measured Temperature | "C )
Paint Paosition
(") 1 2 3 4 5 [ T B 9 {ref) [2°C}
104.0 104.512 | 104.016 | 104,542 | 104,407 | 103.704 [ 103.728 | 104,167 [ 104 158 104,001 04z
1200 120,317 119.768| 120,524 | 120.232 | 119.363 [ 119.208| 119,888 118.797 | 118,735 14
180.0 180.878) 179.819| 181.357 | 180.671 | 179.303 [ 179.130( 180,230 180,055 | 179.960 11

Average* : The average of 30 values In each position,

Temperature stability : Gne-half of the greatest i i of at any one sensar.
T fe ¥ : The il i of d al any senscrs and the measured
lemperatra af the raference location which are observed at the same time or at as close an observation time as
possible to determine the patlen or within the chamber under steady-siale conditions.,
Overall Vari 2 The: Diff of the i and minimum hares throughout

uuc* :  Unit Under Callbration

Nate The reperted uncerlsinty of measuremant was Included slability and excluded uniformity -

The reported uncertsinty of measurement was based on & standard uncerfainty multiplied by a coverage
Tactor K, providing & level of confidence of approxmately 85 %.

-ollo-

ol

tonanslumuny
a 1158260

Equipment : Hot Alr Oven Cert. No.: 23TMa73
Condition As-Received :  Usad Itam Page: 20of3
Reference ; 2304-01580C1
Frocedure Used :-
Calibration wera using CP-OT02 ing to direct
method with Data which d with Temp Detector { RTD ) and
Thermocouple Type T.
The temperature scale used was basad on ITS-00,
Condition of this result of calibration
1. Reference standard instrument:-
Instrumont Model Serial No. Cart. No. Due Date
1 ) Data Acquisition 349728 MYSa003411 22LM1E5 28 Nov 2023
2. This cartificate s valid only to the item calibrated on date and place of calibeation,

3. This i ion is to the Systern of Unit.
Result of Calibration :- () Without Adjustmant

Funetion of UUC Tamperature Source
Fresh air setting : Close Environment during calibration

tﬂ Beginning | Finished

Temp. {°C ) 27 28

o, . REL Humid. (% ) 5 rF:

AC Supply | Voit ) pd] 220

El
i Ref. Std. ID No.: @
L Calibration Paint
g Position ;| {120 to 180 )°C | (104)°C
bl j_L 1 18-20TC-01 20RTD-21
= 2 18-207C-02 | 20RTO-272
3 18-207C-03 2O0RTD-213
4 18-20TC-04 20RTD-2/4
Probe Instaltation Details : Dimension of Chamber : 5 18-20TC-05 | 20RTD-2/5
WE &0 om b= 080 m & 1B-20TC0B6 | 20RTD-2/6
bs 50 om S 080 m 7 18-20TC-07 | 20RTD-277
c= &0 om = GoE, o 8 18-20TC-08 | 20RTD-218
Capacity= 080  m? a{ef) | 18-20TC-08 | 20RTD-219
y,,
'
wnanslumuny
a 1158261
DOE Services Co.Lid.

DQE Seryices 32 S Latmo-Wanghin S5, Ladproo-Wanghin Ra., Ladpeso, Ladpeao, Bungkak 10230

ac-mgLa 1ros

Phane ; 66 (0)2 538 2054, Emall : degservicesinfogpmnil com

:llmw-
CERTIFICATE OF CALIBRATION
Certificate No. 1 SP22-016 Page 1 of 5

Customer :  United Analyst and Engineering Consultant Co..Ltd. (Head Office)

Address: 1 Soi Udomsuk 41, Sukhumvit Road, Bangehak, Phrakhanong,
Bangkok 10260

Location of calibration :  Laboratory 315

Equipment:  UV-Vis Spectrophotometer

Manufacturer :  Agilem Technologies

Model : Cary 60

Serial No, 1 MY 15410009

1D No. NIA

Received Date @ 23 May 2022

Calibration Date : 23 May 2022

Issue Date : 26 May 2022

Condition Instrument :  Good

Calibrated by : - Approved by : e
g W a 3 i LEER
{ Mr, Tanawut Riftiduch ) { Ms. Chonthichs Sangngern )
Technical Manager Quality Manager
i calibration osalt is applied anily s g ters eed was fosend oud b ol

The tsesurement capability of the nbormary s s raceabilliy 1 recognized matioml stmdsds and 10 dhe ot of messarement realioed al the corresponding
nutiomal standuns Isbormiary, This certificsse may not be repeoduced other than in il except with the prioe writien sppeaval of the DOE Services Co,, Lid.

Fra-Toa-dz B0 11172030



DOE Services oLk DOE Serviees Co, Lid.
DQE Services 125 Ladmo-Wanghin 55, Ladprao-Wanghin R, Ladprue, Ladpess, Bangkok 10230 DQE Serviees 2ol Ladproo-Wanghin 55, Ludprao Wanghin R, Ladpran, Ladpeus, Hangse 10230
Plsone - +66 (0)2 538 2084, Emall : dqeservicesinfoigmallcom s nam s Phane 1 +66 {012 §38 2054, Email : deservieesinfodlipmail.com
REPORT OF CALIBRATION REPORT OF CALIBRATION
Certificate No, ;. 5P22-016 Page 2 0f 5 Certificate No. : SP22-016 Page 3of5
Environment Condition : Ambient Temperature 255 C Calibration Results : Without adjustment
Relative humidity 55 + 20 %RH Photometric Accuracy :
Wavelength CRMs Values UL Reading Correction Uncertainty Coverage factor
Calibration method : In-house method CP-01 Based on ASTM E275-08
(nm.) (Abs) {Abs) {Abs) (Abs) k
Certified Reference Materials : 00000 00000 00000 00028 200
i 05787 05755 00032 0.0031 2.00
Miariat Satlul No. Centificate No: Dues dats 1.0490 L0436 0.0054 0.0029 2.00
2.1900 2.1847 0.0053 0.0075 2.00
Absobance Standard set 25760 95935 22 October 2023 0.0000 0.0000 0.0000 0.0028 2,00
A hesbanes St st . o020 P i 0.5607 0.3588 0.0019 0.0034 200
1.0247 1.0232 0.0015 0.0035 2.00
Wavelength Standard set 25806 95916 22 Oetober 2023 sl Rl Lol Hakicd L
0.0000 0.0000 (L0000 0.0028 2100
Wavelength Standard set 25758 95915 22 October 2023 0.5236 0.5197 0.0039 0.0029 200
g 0.9634 0.9625 0.0009 0.0028 .00
Traceability This certification is ble to the | ional System of Unit maintained at National - 1.9763 1.9752 0.0011 0.0070 200
= g 3 0.0000 -0,0001 0.0001 0.0028 2,00
Institute of Standards and Technology (NIST) through Starna Scientific Limited
R 05191 0.5171 0.0020 0.0031 2,00
Spectral Band Width of UUC: 15 nm. 10003 0.9984 0.001@ 0.0033 2,00
1.9987 1.9946 0.0041 0.0084 2,00
Sean Speed of UUC = 90 nm/min 0.0000 0.0000 0.0000 0.0028 2.00
05523 0.5509 0.0074 0.0030 200
Scan Interval of UUC: 0I5 mm. e 1.0809 1,0799 0.0010 0.0029 200
) 2.0391 20329 0.0062 0,008 2,00
LS i ‘000 b 0.0000 0.0000 0.0000 0.0028 200
Waveloogth. 01 nm 5% 0.5601 0.5584 0.0017 0.0031 2.00
1.0512 1.0498 0.0014 0.0029 2.00
1 Ll
lﬂﬂmﬁ‘lﬂﬁ’)ﬂﬂl\l 1.9294 1.9265 0.0029 ‘t].ousz .I 2.00 | |
FM-T08-02 RO 171 152021 FM-Toa-02 ROl L1 L2021
DF. Services Co, L, DQE Services Co.Lud.
DQE Saruiies = Soi Ladprao-Wanghin 55, Ladprao-Wanghin 1., Lndgitno, Ladpean, Bungkek 10230 DOE ¢, icas 25 1at i 53, Lindpruo-Wanghin .. Ladprao, Ladpens, Bangkok 10230
Phorse = +66 (012 $38 2034, Emall : dgeservicesinfomipmail com e iy Thone : +66 (D)2 538 2054, Email : dgeservicesinfliiigmail.com it
REPORT OF CALIBRATION REPORT OF CALIBRATION
Certificate No. : 5P22-016 Page 5of5
Certificate No. : SP22-016 Page 4 0f 3
Wavelength Accuracy :
Photometric Accuracy : CRMs Values | UUC Reading | Correction Uncertainty | Coverage factor
Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage factor {mm.} {mm.) (mm.} {nm.) &
(nm.) (Abs) (Abs) (Abs) (Abs) I3 HLE 2 i Blx o
o 0.0000 0.0001 -0,0001 00050 2,00 279.45 1785 -0.05 018 2.00
0.7478 0.7421 0.0057 0.0056 2.00 L 2515 Pl f1e 200
5 0.0000 0.0000 0.0000 0.0050 200 a6 38 b 1k 20
0.8686 0.8619 00067 00059 200 I3 0.5 o8 o8 260
5 0.0000 0.0000 0.0000 0.0050 200 :2: :‘:2 z: Ei: iz
02912 0.2896 0.0016 0.0051 2,00 £ : : !
. 0.0000 0.0000 0.0000 0.0050 2.00 :::z: :i: ::: :: ;z
0.6448 0.6403 0.0045 0.0055 2,00 ’ ' ! ! i
536,59 536.2 039 0.18 200
£37.98 638.3 032 0.18 200
431.38 43140 038 0.18 2.00
472,50 4725 0.00 0.18 200
$13.47 S13:8 -0.03 018 2,00
52838 528.5 0.38 .18 o0
57317 5730 017 018 2.00
585,35 SB5.0 0.35 20 2.00
68440 664.7 030 0.18 2.00
740.72 T40.8 .08 020 200
74855 T4E.S 0,08 0.18 2.00
207.03 807.3 .27 018 200
§79.28 870.0 028 0.18 200

Remark | - UUC= Unit Under Calinmaion
= BiA = ot Avaishle

*The result exgrusd neestwisty af s L fs staied as de sundand moerinty. of mesurement multiptied by the coverage fuctur 4 ,

which for n sormal distribs N of

= * Indizates 2on T3 accredited

wnaslumugu - Ead ot Certicse - wnsslunugu

FPMT0B-02 ROT 1/18/2021 FM-TOE-02 ROI 10173021



DQE Services Co,Lid
DQE ¢ icas 3 ol Lafmo-Wanghin 55, Ladorao-Wanghin R, Ladpraa, Ladprao, Bangkok 10236

Phone : +66 {02 538 2034, Emall | dgeservicesinfod gmadl com

DQE Services Co.Lid,

DQE Services 3 Sei Ladpma-Wanghin 55, Ludprsa-Wanghin Rd., Ladpeao, Ladprao, Bangkok 10230

Phoae : 166 ()2 538 2054, Ematl ; dgeservicesinfo@igmail com I TN

CERTIFICATE OF CALIBRATION

Certificate No, :  SP23-007 Page 10of35

Customer :  United Analyst and Engineering Consultant Co.,Lid, (Head Office)

Address : 3 So1 Ud k41, Sukk it Road, Bangchak, Phmkh Bangkok 10260

Location of calibration :  Leboratory 3135

Equipment :  UV-Vis Spectrophotometer

Manufacturer :  Hitachi

Model : U-1900

Serfal No.:  2021-064

1D No. : UAE WAS.006/2552

Received Date : 6 January 2023

Calibration Date ; 6 January 2023

Tssne Date : 10 January 2023

Condition Instrument :  Used

Calibrated by : LT il b‘g’/ Approved by : 9:9 5(& .
{ Mr. Tanawut Rittidach ) | Ms. Chonthichs Sangngern )
Technical Manager Quality Manager
sl appii iters e was Found aiscurate s shosn on date and place of calibration osly.

The sessirsment cpulbiliny of e Inborntory and 1y irscssbility 10 rocognized fiona] stadosds and to the unit of mesmremeni raalized o the dormespocding
nthial stamdnds liberatoey. This cerificase may aher that In o wih the priar el J of e Co,, Lk

wnaslamun

FM-T0800 RO1 171172021

REPORT OF CALIBRATION
Certificate No.:  SP23-007 Page 2 of 5
Environment Condition : Ambient Temperature 2545
Relative humidity 5520 %RH
Calibration method : In-house method CP-01 Based on ASTM E275-08

Certified Reference Materials :

Material Serial No. Certificate No. Due date
Absobance Stundard set 25760 95935 22 Qctober 2023
Absobance Standard sel 25757 95929 22 October 2023
Wavelength Standard set 25806 95916 22 October 2023
‘Wavelength Standard sat 25758 95015 22 October 2023

Traceability This certification is traceable to the International System of Unit maintained at National -

Institute of Standards and Technology (NIST) through Starna Scientific Limited

Spectral Band Width of UUC: 4.0 nm.

Scan Speed of UUC : 200 mm/min

Sean Intervalof UUC: 0.1 nm,

Resolution of UUC : Ph ie 0001 Abs,

Wavelength 0.1  nm.

nmslaimunu

PRETUB-E ROL 07113020

DQE Services Co. Lid,
31 Soi Ladpeso-Wanghin 35, Ladpeso-Wanghin Rd, Ladpeao, Ladpeso, Bangkok 10130

Phone : +66 (012 538 2054, Emall * dosservicesinfogmall.cam

DQE Services

DOE Services Co.Lid,
DOE Services 325 Lsdpmo-Wanghin 35, Ladpess-¥mghin Re., Ladpruo, Ladpens, Banghok 10230
Phone * 466 ()2 538 2054, Email | dieservicesinf@gmail com e
REPORT OF CALIBRATION
Certificate No, : SP23-007 Page 3of 5
Calibration Results : Without adjustment
Photometric Accuracy :
Wavelength CRMs Values UUC Reading Correction Uncertalnty Coverage factor
(nm.) {Abs) {Abs) {Abs) (Abs) k
(L0000 0,000 (0.0000 (.O028 2.00
_— 0.5787 0.575 0.0037 0.0031 200
1L.04%0 1044 0.0050 0.0029 2.00
21900 2181 0.0090 0.0080 2.00
0.0000 000 0.0000 00028 2.00
05607 0.558 0.0027 00034 2.00
" 1.0247 Loz 00037 [IRL1EN 100
2,1229 2,115 00079 0.0081 200
0.0000 0.000 0.0000 0.0028 100
s 0.5236 0.520 00036 0.0030 2.00
0.9634 0.961 Li024 0.002% 100
1.8763 1.968 L0083 0.0070 100
0, 0000 0.000 0.0000 00028 2,00
sa6 0.5191 0518 0.oo1 0.0031 24
10003 1000 0.0003 0.0033 200
L9987 1.993 0.0057 0L00E4 2,00
0.0000 0000 0.0000 10028 2400
- 0.5523 0.552 0.0003 L0030 2.00
10809 1.082 ~0.0011 0.0030 100
20391 2031 00081 (L0080 2.00
0.0000 0.000 0.0000 0.0028 2,00
i 0.5601 0.562 -0.0019 0.0032 2.00
10512 1.052 -0.0008 0.0030 2.00
"
1.9294 1923 0,064 ‘%ﬂﬂm%

FM-ME02 RO1 171172007

REPORT OF CALIBRATION

Certificate No, : SP23-007 Page 4 of 5
Photometric Accoracy :
Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage lactor
(mm.} {Abs) {Abs) (Abs) (Ahs) k
10,0000 0.000 0, DRK) 0.0050 200
25 07478 0,743 0.0048 0.0057 2.00
. 0.0000 0.000 0.0000 0.0050 2.00
0L.E6EG 0.861 0.0076 0.0059 2.00
- 0.0000 0.000 0.0000 0.0050 2.00
02912 0.291 0.0002 0.0051 200
45 0.0000 0,000 0.00600 0.0050 2.00
06448 0.63% (L0058 0.0055 2.00
v
wnmslunugu

FM-TEE ROT /I L



DQE Services Co,Lud,
DQE . 32 Sai Lalprao-Wanghin 55, Lsdprn-Wanghin Rl , | sdpean, |adprus, Bargkok 10230
Services :
Phioaz 1 +66 (02 538 2054, Ensdl | degeservicesinfof@zmail com [l
REPORT OF CALIBRATION
Certificate No, : 5P23-007 Page Sof 5
Wavelength Accurncy :
CRMs Values UUC Reading Carrection Uncertabuty Coverage factor
{mm.) {nm.} {mm.) () k
24154 0% 074 nig 00
7940 2783 .90 (LA 200
28870 IRED 070 (AL 200
ERE Rkl 1335 07 (N3 .00
361.26 3605 0.7 1€ 240
41848 4178 0,68 21 .00
446,70 459 080 018 2.00
45320 4524 oo 18 2K
460,06 459.5 36 014 200
33690 3600 080 018 .00
637.94 6371 LE2] [NE] .00
440,74 2400 74 nas .00
47222 4718 0.72 nis 2.00
513.70 510 k70 018 200
528.72 IR0 orn 018 .00
574.60 3740 .60 LA LS .00
58548 SE4.6 (LER 020 200
LEERE BHE4.0 0.63 018 200
740,27 T40.0 027 (1] 200
74828 T41.5 078 18 200
807,16 6065 0,66 1B 200
879.70 BTR0 .70 18 200
Remark: + ULIC < Unh Undér Cafraiioe
« A = Nol Avaiskle
 The resul uncenaire of U e s e stannd ncentainly oF messsaremmere mublplied By e ivemge facwr
which fora | ¥ Ll age 5%
- * Indioaisa non TIEI sceredied ,1 Ll
= End of Certificare - lﬂﬂmi ﬁ”"ﬂ“
FMETR-07 RIUD 1111302
Equipmant : incubator Cert. No.: Z2TM303
Condition As-Received : Used ltem Page.: 2 of 3
Reference ; 2205-000300-4
Procedure Used -
i ion ware using p CP-OTO2 o direst
mathod with Data isition which d with R: Ti Detector [ RTD ).
Tha temperatura scale used was basad on ITS-80.
Candition of this resuit of calibration
1. Reference standard instrument -
Instrument Model Serlal No. Cert, No. Dus Date
1) Data Acquisition 349704, MY48023532 21LMBE 08 Jul 2002
2. This certificate is valid only to the item calibrated on date and piace of calibration.
3. This Is b le fo the | System of Unit,

Result of Calibration :- 1" ] Without Adpustment
Function of UUC’ emperatura Source

Fresh air setting : Mot Avsilable Environment during callbration
Beginning Finished
23 2
E 4
53 54
[AC Supply { Volt } 221 220
H
Position : Hat. Sid,
/ 1D No.:
-
o 1 20-16RTD-01
2 20-16RT0-02
3 20-16RTO-03
Probe Installation Details : Dimansion af Chamber : 4 0-16RT0-04
8w 50 em o= 050 m el 20-16RTD-05
b= B0 em W= o8 m (] 20-16RTD-06
g= D &m H= 080 m 7 20-16RTD-07
Copsciy= 028 i & 20-16RTD-08
9fref) | 20-16RTD-09

wnmslumugy

' FROMOTION ASSOCTATION (THATL
 RETVICES 3 EQUIPAENT CALIBRATION AND TESTING 5
L34 PATTANARARN RIOAD 501 | SUARLLANG WANGREK iz
TEL E2717-3K

ANLL

N RAC-TRITE AT
FAK 27194 CALIBRATION 0938

Cert No.: 22TM503

Certificate of Calibration Rigns: 1613
Equipment : Incubator
Manufacturer : Memmer
Model : PP 260
Serial No. : VE18.0033
1D No. : UAE MIC. 02172561
Submitted by : United Analyst and Engineering Consultant Cao.,Lid.

3 Sol Udomsuk 41, Sukhumyit Road,
Bangehak, Prhrakhanong,

Bangkok 10260
Locatlon : Microbiology Laboratory (302)
Raceived Order : 3 May 2022
Calibration Date : 3 May 2022
Ambiant Temperature : {210 C
Relative Humidity : {5030 ) %
Calibrated by : Krisda Malea

Appraved by : %

Approved Signatory

{ /) Pomthippa Tameyakul

¥ ) Malee Butkruea

() Suwit Imjal

lssue Date © 10 May 2022

The Uncertainties are for o confidence prohability of approximately 95%

Equipmant : Incubator Cert. No.: 22TME03
Condition As-Recaived ! Used ltam Page.: 3of 3
Reference : Z208-00030C4

Result of Calibration :- (") Withoul Adjustment

Function of UUC™ : Temperature Source
Fresh air setting : Nat Available

Calibration uues uuct Temp: T Qverall Coverage
Palnt Setting | Reading stability uniformity Varlation Factor
(¢ ey ey (£°C} (c) (’ch (£'G) k
220 220 22.0 0.051 0.095 0,19 0.30 2
440 44.0 4.0 0.10 0.83 1.2 0.3z 2

Measured Temp ("G )
Paint Position
{(*C) 1 2 3 3 5 5 7 ] 9 (ref)
22.0 22.238 22.200 22138 22.207 22.184 22178 22 136 22168 22.161
44.0 44,504 44.670 44240 44315 43.574 44 446 43.584 44.208 44 308

Average® : The average of 30 values in each position

Temperature stability : One-half of the greatest i i of d I2 al any one sensor,
: The maxi of d temy ses Al any sensors and the measured

temparature at the reference |ocation which are observed at the same time or at as close an observation time as

possible o determing the patiemn or el y within the chamber under steady-stato condifions,

Ovarall < The Diff of the and mini throughout

uuc* @ Unil Under Calibration

Note : The reporied uncerainty of measurement was included stability and excuded uniformity

The reparted uncartainty of measurement was basad on a standard bya g
Factor K, providing a level of confidence of approximately 95 %.

-ollo-

wnanslamumy
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:::’;"::::: Equipment : Incubator Cert. No.: 23TMate
Condition As-Received :  Used ltam Page: 20of3
Reference : 2304-01550C-1
Cert. No.: 23TM378 Procedurs Used o=
n Page: 1of3 G ion were: using calibrath CP-OTO2 ing to direct
Certificate of Calibration mefhed il Dals Aogulglicn which i Filiiicd an il Dltach f RO
The temperature scale vsed was based on ITS-80,
Equipment : Incubiator Condition of this result of calibration
1. Referance standard instrument-
Manufacturer : Memmert Instrumant Model Serial No. Cert. No. Dug Dato
1) Data Acquisition 349728 MY43001451 2327 25 Feb 2024
Model : IPP 260 2 This certificate is valid onty 1o the tem callbrated e date and place of cafibration
a. This fication is to the System aof Unit,
Sarial No.: VB15.0187 Result of Calibrati (*} Without Adjustment
Function of UUC* ; Temparatura Source
1B No. : UAE MIC D0&2558 Fresh air setting : Mat Available during
Beginning Finished
Submitted by United Analyst and Engineering Consultant Co. Ltd. 25 26
3 Soi Udomsuk 41, Sukhumvit Road, 57 Bl
Bangchak, Phrakhanong, I_AC Supply ( Valt | 220 220
Bangkak 10260
Location : Microbiology Laboratory Heihiors Ref. Std,
H 1D Ma.:
Received Order : 11 April 2023 7 IBRTD2
Calibration Date © 12 Aprll 2023 2 18RTD-2/2
Ambilent Temperature : (26+10)°C 3 18RTD-213
Relative Humidity : (8030 )% £l ASRTD-2/4
" 9 . = 5 19RTD-2/5
Calibrated by : Presecha Hiahib 5 19RTD.2/6
Fi ASRTD-27
Approved by : Tilady Pratie Installation Details : Dimension of Chamber : < aer 19RTD-2/8
Approved Signatary a= 50 o D= 050 m ret.) 18RTD-28
{ ) Pomihippa  Tamayakul b= E0 em we 0B m
:/; Malee Butkruea e= &0 om H= 0Bl m
() Suwit Imjai Capacity s 026 m*
Issue Date ; 24 April 2023
The Uncertalnties are for a confid, probability of app, iy 5%

th e priee

Tealing Services M

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN]
CORPORATE SERVICES 3: ROUIPMENT CALIBRATICON AND TESTING SERVICES i;‘?—‘_-g‘?

T
A344 PATTANAKARN ROALY SO0 10, SUANLUANDL. SLUANLUANG HANGEDR 10280 el

Esuipmenty idenier Cert. No.: 23TM378 TEL D-3TIRR000-20 FAK. 131190484 gl
Condition As-Received : Used Item Page: 3of3
Reference : 2304-01550C-1
Result of Calibration :- ("} Without Adjustment Cort. No.: 23TM3T7
Function of UUC” : Temporature Source y - . Page: 1073
Fresh air setting Not Avaiabie Certificate of Calibration
Cafibration | uuc* uuc* T Owverall

Paint Setting | Reading stability Variation| Factor Equipment : \Water Balh

ey | ey | (e (£°c) ("c) tiea. |k

350 350 | 350 0.062 053 0.60 H Manufacturer : Memmert

T ("C)

ot Fosition Model ; WHNE 14

(26 1 [ 2 [ 3 [ &« [ 85 T & [ 7 [ &8 Jam| i+

350 | 35092 | 35.148 | 34.817 | 35,149 | 34804 | 35323 | 34.773 | 35066 | 54.802 | 0.30 Sarial No. : LAT4.1410
Average® : The average of 30 values in each position. 1D Ne. : UAE.MIC 007/2558
Temperature stability : One-hall of the greatest i difference of at any ons sensor.

+ The: eadimem of lemperatires at any sensore and the measiired Submitted by : United Analyst and Enginesring Consultant Co, Ltd.

ftemperature &l the reference location which are observed al the same fime or al as close an observation lime as
possibe to determine the temperature pattern or homaogeneily within the chamber under steady-state conditions.
Overall \ bon : The i of the and minimum d i throughout chservation

3 Sol Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanong.

1
UUE* : Unit Under Callbraton : Hadgkok 10260
Mote - The reported uncertainty af measurement was included stability snd exciudad uniformity Location : Microbiclogy Laboratory (302)
The reported uncertainty of measurament was based on a standard multiplied by 3 3 Recelved Order - 11 April 2023
factor k, providing a leved of confidence of approximately 95 %, Calibration Date : 12 April 2023
Ambient Temperaturo © (2z10)C
afio Relative Humidity ; (50230)%
Calibrated by : Praacha Hiahib
Approved by © M &
Approved Signatory
{ ) Pomthippa Tameyakul
{# ] Malee Butkruea
(| Suwit Imjai
Issua Date : 24 April 2023
The Uncertainties arv for ¥ ility of 95

TP

—tendslumuny



Equipment : Water Bath Cert, No.: 23TM377

Condition As-Received © Used Hem Page: 20of3
Reference : 2304-01550C-4
Procedure Used :-

Calibration wera conducted using in-house calibration pr CP-OT04 ing 1o direct

measurement method with Data Acquisition which connected with Industrial Piatinum Resistance
Thermometar | IPRT ).
The temparaiure scale used was based on [TS-80,
Condition of this result of calibration
1. Referance standard Instrument:-

Instrument Modal Serlal No. Cert. No. Dua Date
1) Data Acquisition 340724 MYAB001451 23LMz2T 25 Feb 2024
2. This cerficate is valid only to the item calibrated on date and place of calibration,
3. This ion is to the K Syssem of Unit.
Result of Calibration - (") Without Adjustment
Funetion of UUC* : Temperature Scurce
Heat transfer medium used @ Water
AC Voltage Supply
(“C) ( %R.H. ) { Vot )
Baginning of Calibration 27 65 220
Finished of C: a0 T 221
Ref. Std.
it 1D Na.:
1 N37PI01418
£y 2 N3TPa00TIZ
Heck} a Na7PI01420
2 il 4 N37P301421
Siret.) N3TPa01425
Front

wnms'lain%‘

TECHNOLOGY FROMOTION ASSOCIATION (THAILAND-JAPAN}
CORPORATE SERVICES % BOUTPMENT CALIBRATION ARD TESTING SERVICES
5344 PATTANAKARN ROAD SO0 1E, SUANDUANG. SUANLUART HANGEDS 10250

TUL, 0271 1-MMG-20  FAK, 03

MECTHL T
CALBRATICH 1108

Cerl. No.: Z3TM3T4

Page: 10of3
Certificate of Calibration
Equipmant : Watar Bath
Manufacturer : Mermmert
Maodal : WHNE 14
Serlal No, : L414.1407
1D No. @ UAE.MIC.006/2558
Submitted by : United Analys! and Engineering Consultant Co, Lid.

3 Sol Udomauk 41, Sukhumvit FRoad,
Bangchak, Pheskhanong,

Bangkok 10260
Loeation : Microbiclogy Laboratory
Received Order : 11 April 2023
Calibration Date : 11 April 2023
Ambient Temperature : (28210)°C
Relative Humidity : (50+301%
Calibrated by : Krisda Males
Approved by @ e
Approved Signatory
{ ,) Pomthippa Tameyaid
(# ) Malee Butkrusa
{ ) Suwit Imgal
Issue Date ; 24 April 2023
The Uncertuintivs are for a probubility of npprosi 95%

aisd Testing s

Equipment © Water Bath Cart. No.: Z3TMETT
Condition As-Recelved :  Used ltem Page: 3of 3
Reference : 2304-015500-4
Result of Calibration == | * | Without Adjustment
Function of UUC* ; Tamparatura Sourca
Calibration uuc* uuc* Average* Standard Reading [ 'C ) \
paint Betting Reading Position ol
{ec) ("ch ey 1 | 2 T 35 [ 4 Jswr] (£7c)
445 445 445 | 44494 | 44459 | 44477 | 44507 | 444 .15
calibl_'atlon Uniformity | Stability Coveragse |
point Factor
{C) (*c}) {£°C) k
445 013 0056 2

Average® : The average of 30 valuss in each position

ity : The i i of d al any sensors and the measured temperature
at the referanca location which are observed al the same lime or al as close an observation time as possible
to ine the ire patiern ar Iel within the chamber under steady-state conditions,
Stability : One-half of the graatest it of at any one probe.

UuC*® : Unit Under Calibration

Note : The reporied uncerainty of measurement was Included stability and excluded wniformity

The reported uncertainty of measuremant was based on a standard uncartainty muliplied by &
coverage factor k, providing a level of confidence of approximataly 85 %,

~olo-
'
wonansly ;
Equipment ; Water Bath Cart. No.: 23TM374
Condition As-Received : Used ltem Page: 2of3

Reference © 2304-015500-3
Procedure Used :-

Calibration were conducted using in-house calibration procedure CP-OTO4 according 1o direct
measurement method with Data Acquisition which connecied with Indusirial Platinum Resistance
Thermematar | IPRT 3.

Tha temperature ecale vsed was based on 1500,

Condition of this result of calibration
1. Reference standard Instrument:-

Instrument Modsl Serial No. Cert. No. Dug Date
1 ) Data Acquisition 349724 MY5EO002411 22LM166 26 Mov 2023
2, Tnis cerificate |s valid only to the item calibrated on date and piace of calibration.
3. This is 1o the icnal System of Unit,
Result of Calibration @ (=) Withaut Adjustment
Function of UUC* ; Temperature Saurce
Heat transfar medium used :  Water
AC Voltage Supply
A (') { %RH. { Volt )
Beginning of Calibration 28 55 220
Finished of C il 25 56 22
Ref. Std.
Position : 1D No.:
1 4B04538-001
2 AB04538-002
3 4604535-000
4 4B04539-004
5iraf) 4B04539-005




&= DKSH
A .

asurs Certificate of Calibration

X

Equipment : Water Balh Cert, No.: 23TMa74 R
Condition As-Received :  Usad Item Page: 30f3 A
Reference : 2304-01550C-3 . Ificate :
Result of Calibration ;= { * ) Without Adjustment Equipment: Balancs Gerl Mo CO01223732
Function of UUC" : Temparature Source Modal: FXB23 Issued Date: 09 December 2022
Calibration]  UUG" uues Average® Standard Reading [ °C | —— Suml . for By EeTOATD Pl ook
point Setting Reading Position Manufactures: Ohaus Page: 10f 2
(°c) {°ch 1452 1 | 2 T 3 T 4 [ sper)| (C) Gondition: New
445 445 445 | 44508 | 44456 | 444565 | 44478 | 44483 015
Call:::ﬁlun Uniformity | Stability c:::?fe Customer: United Analyst and Engineering Consultant Co., Ltd.
(°c) ey |isrey v 3 Soi Udomsuk 41, Sukhurmvit Road, Bangehak Sub-District,
445 0,065 0,031 o Phrakhanong District, Bangkok, THAILAND 10260
Average” : The average of 30 values in each position.
Uniformity : The i af at any sensors and 1he measured tlemparaturs Condition: 8°c + 05°C
al the reference location which are cheerved at the same time of at as close an observation time as possible Humidity E3WRH £ 3.9 %RH
o ina the pattern or sily within the chamber under steady-stala conditions.
Stability : Cne-half of the greatest i liff af atany one probe.
WUC* : Unit Under Calibration CalibraBon Place: United Analyst and Engineering Consultant Co., Ltd. (301 Mircobiology Room)
Note : Tha reported uncartzinty of measurement was included stability and excluded uniformity. 3 Sol Udomsuk 41, Sukhumyit Road, Bangchak Sub-District,
The reparted uncertainty of measurement was based on & standard uncertainty multipleed by a Phrakhanong District, Mak' THAILAND 10260
qe factar k, iding a level of of i 05 9%,
i Calibration By: Mr. Adisal Maknoi
Calibration Date: 08 December 2022
The Method usad: In-house method, CAL-WI-47, based on UKAS Lab 14
Tracaability: This certificate is traceable 1o the S| Units maintained by National Institule of Metrology

{NIMT), Thailand through DKSH Technology Co.. Lid. Certificate No, CO2221765

AL Rmgrod

(Mr, Adisai Maknoi) (Mr. Rungrod Jenkittrakuichal)

Person in charge Authorized signatary
of nooording Unita (51, 1 provides naceabilty of messursmant io
natona ubormcries,
st which is cbisined from the mwdtpbad by ) b
of 5% Itis Bcoordance with e Guide b Exprassion of Uncerainty in Mansursment (GLM).

Tha rassts relate oniy 1o the tems teated. caltwled or sampled, The report shal
ot be mproduced est In il wifiout approval of DKSH Tecrology Linvied.

m' il Remspmary uen e ing die
DB Techviology Limied

Phore: =08 2628 To00

Delivering Growth - In Asia and Beyond. (CAL-FM-CO1.14: 12 Sep 2022

&= DKSH €= DKSH

Capemn e Qe Page 2ol 2 Refer to Certificate No.: C01223732 Page: 1 of 2
Galbradn Rosi: Statements of conformity:
WUt Acyistment Thia conformity cerlificate documents the validily of he following at based on the
Eccantric Eror: Welght 1o ba 1/3 or 1/2 of Maximurm capacity, taken from the canter of the pan as a zero refersnce. resufts of corresponding calibration certificate:
o bt . Nominal TestVakie 200 @ The errar of & ined during are under given and and
®) O, é i the @ 95%) wilhin the Tha given
"GN Foplianiion Paloje o) measuremant uncartainty akeady includas other all effacts by according to the standard method, UKAS Lab14. Thorefore,
L._ A B c D E those have not bean
- 0,000 0.000 0.000 0.000 Tolerance and Dedision rules:
of the al the device ara done based on direct comparizon of the ralevant
PrV———— oty dard devistion of welghing balance., Readability 0001 @) results with the and decision rule are prascribad by the customer,
Nominal test valus {g) Standard Devialion Dectalonrule : [ Chaoice & Binary Staternont for Simple Accaptance Rule (w = 0), Specc Risk < 50% PFA.
50 0.0004 [ Choica B  Nan-binery statemant with guard band (w = 1 ), Pass or Fal Specific Risk < 2.5% PFA and
500 0.0008 Candiion Pass of Concdtion Fall Specilc Risk < 50% PFA.
2 [] Choice C Customer defined, Customers may defive arbitrary muliple of r to have appbed as guard
band {w=rU).
Emor of from nominal or mass value., 0001 (g = PIOesay of Fainn Acchpt
Nominal Value Mass Valus Eror of
k
] ] ] @ @
1 1.0000 1.000 0.000 0.0010 203 Q g zc,g!‘v
- 5 5.0001 5.000 0.000 00010 203
(Mr. Rungrod Jenkitirakuichal)
10 10,0001 10.000 0.000 0.0010 202
Autharized signatory
il 20,0001 20,000 0.000 0.0010 203
50 50.0001 50.000 o.ooo o.oo10 203
100 100.0001 100,000 0.000 n.oo11 2,03
200 200.0004 200,000 0,000 o001t 2,02
300 300,0005 300,000 -0.001 0.0013 2m
z 400 400.0008 400,001 0.000 0.0014 2,01
500 500.0003 500.000 0.000 00017 2,00
600 &00.0004 600000 0.000 0.0019 200
The End of Cerfificate
b Ry Tl 43
5508 rner e e S 138 "lu' e " [

Delvering Growth — in Asia and Beyond. CALFM.CO1-14: 12 Sep 2022 Defivering Grewth - I Asla and Beyond. CALFM-CO1-14; 12 Sep 2022



Refer to Certificate No.: 001223732 Page: 2 of 2

Statements of conformity:

Without Adjustment
Reoadabilty; 0.001 g

Nominal Value I;‘:;:ﬁ Guard band (w) | Tolerance (£} e

g [l o [
0.000 00010 0.002 Pass
5 0.000 0.0010 0.010 Pass
1 0.000 0.0010 0.020 Pass
20 0.000 0.0010 0.040 Pass
50 0.000 00010 0.100 Pass
100 0.000 0.0011 0,200 Pass
200 0.000 0.0011 0.400 Pass
300 0.001 0.0013 0.600 Pass
400 0.000 0.0014 0.800 Pass
500 0.000 0.0017 1.000 Pass
600 0.000 0.0018 1.200 Pass

The validity of the of cenformity cannal be tee use, imnoper s,
The End of Statements of conformity
u'tin Ry oot Tal Gvfle

WM Tachmokogy Limksd

= v s s 280
2530 Bukhamret Fiow, Nlangchak, Pskbancg, Banghok 10280
Frooes:

wenmslamugy

Defhvering Growth - in Asia and Beyond.

TECHNOLOGY PROMOTION

[ION ASSOCIATION (THAILAND-JAFAN) W
NT CALIRATION AND TESTING SERVICRS 5 =
AS PATTANAKARN ROAL 500 18, SUANLUANG, SUANLUANG BANGROE 10050

CORPORATE SERVICES 31 EQUL

THL. 0-271F-00H2T A, 2718 ZaLmmanH a8

Cert. No.: 22TMBES1

Page.: 1of3
Certificate of Calibration
Equipment : Autnclave
Manufacturer ; ALP
Modeal : ClL-40L
Serial No. : BOBTE3
1D Na. : UAE.MIC.026/2563
Submitted by : United Anatyst and Engineening Consultant Co. Ltd,

3 Sol Udomeuk 41, Sukhumwit Road,
Bangchak, Phrakhanang.
Bangkok 10260

Location ; Microbiology Laboratory (301)

Recelved Order : 27 May 2022

Catlbration Date : 27 May 2022

Amblent Temperature @ (26+10)"C

Relative Humidity : (50%£30) %

Calibrated by : Preacha Hiahib

Approved by : Wl
Approved Signatory

{ / Pomthippa Temayakul
{‘/} Malea Butkries
{} Suwit Imjai

Issus Date 2 Juns 20@2

The Uncertainties are for n

fid ity of fminkely 95%

CAL-FM-CO1-14: 12 Sep 2022

Result of Calibration :

Without Adjustment

Tob Mo KSPRZZ1S5TS

Error of indication Readabllity:0.001g
s T

a5 =

1 0 100 1900
®  Errerof indication = Uneert (+) = Uncet(-} Display of balance

——— UpperSpecification

wnmlamug

Equipment : Autoclave Cert. No.: 22TMBE1
Condition As-Recelved : Used Item Page.: 2of 3
Reference | Z205-07E40C-2
Procedure Used :-

Caliration were conductad using in-house B CP-OT03 ing fo direct
measuremaent method with Data Acquisition which with Th le Type T

The tempesalure scale used was based on ITS-80,
Condition of this result of calibration
1. Reference standard instrurment:-

Instrument Model Sorial No. Cert. No, Due Date

1 | Data Acquisition 349704, MY44080450 22LMa5 28 Mar 2023
2. This certificate is valid only [o the item calibeated on date and place of calibration.
3 This Is 1o fhe | i System of Unit.
4. This result of callbration covers laboratory auloclaves for the sterilization of goods and material which
could be infected with organisms categorized &s Hazard Group 1, 2 and 3*°
[** = Catagorization of pathog ing to hazard and calegaries of containmont, second editicn, 1980 )
It dose not cover auloclaves for use with matertal infect with erganisms in Hazard Group 4, for which
complate contsinmant and starifization of infacted condensate is considersd to be essential
This result of calibrafion doas not apply to sterilizers or disinfectors used for medical, dental, pharmaceutical
or vatarinary purposes which are direciry concamed with patient care, of those used for fabrics subjecled o
sterilization which are required to be dry at the end of cycle.

- { ") Without Adjustmant

Function of UUC* : Temperature Source
Environmental
- (SRH. )] (Volt)
Beginning of Calibration 27 58 220
& Finished of Calibration 27 58 2
Ref, Std,
Position Descripticn
= —easniplien 1D No.:
1= |Center of chamber_ 22-14TC-01
2= |Temparature sansar 22-14TC-02
3= |Ewhaust port 22-14TC-03

wnanslamig



TECHNGLOGY PROMOTION ASSOCIATION (THATLAND-TAPAN)
COMPMHLATE SERVICES 5 BOUIFMENT CALIREATION ANTY TESTE

S FATTANARARN ROAD S0 1R SUANLUANG, SLANLUANG BARDSOK

Equipment ; Autoclave Cert. No.: 22TMES1 1 A e siophe
Condition As-Recaived : Used ltam Page.: 3of 3
Refarance - 2205-07640C-2
Result of Calibration :- [ * | Withoul Adjustrment Cerl. No.: 22TM1121
Operating p Sat : Temp = 150 “C . . . Page.: {of 3
Storilization period = 15 minute Certificate of Calibration
uuct uuer Avaraga® .. | Pressure Coverage
Stabil Uncertal
Satting | Reading | Position | Standard Reading % | Reading [P | ocrar
() (e (C) (2°C)| (MPa) | (2°C) k
1 115.553 Equipment : Aullociave
1150 115.0 2 115,582 04 008 082 2
3 115.325 Manufacturer : ALP
na p Set: Temp = L oE Modei : cL4oL
il period= 30  minute e
uuct uuec* Average" Pressure Coverage
Ungertai i it 7
Setting | Reading | Position | Stancard Reaging | > | Reading Y| Factor Sl No b
() e {"c) (2°C)| (MPa) | (+°C} K
] AE MIC.01
1 121484 1D No UAE MIC.018/2560
! 121.0
218 < : :z:g?‘: Lol T Yiw 2 Submitted by : United Analyst and Engineering Consuitant Co. Lid.
= 3 Boi Udomsuk 41, Sukhumyvit Road,

Bangchak, Phrakhanorg,
Average® : The average of 30 values in each posiion. 4

Bangkok 10280
Stabillty : One-half of Ihe greatest af al any one probe. Lnaa{E: 301 Room
UUG® ¢ it Under Galbration )
Nate The reported uncertainty of messerement was includad stebility and exciuded unformity . Received Order @ 11 July 2022
1 1 July 2022
The reported uncartainty of messurement was based on a standard uncertainty multiplied by a i:::::z’::lﬂ:';wm 5 125 :,ym o
coverage factor k, providing a level of confidance of approdmately 95 %, Retatlve Hum;lly s : 50+ 50 : 5,
-alo- Calibrated by : Praacha Hiahit

Approved by | M&\. 5

Approved Sigralory

{ /J Pomthippa Tameyakul
{4 ) Males Bulkruea

[ ) Suwil Imjat
lague Date : 18 July 2022
Thi: Unicertubntios are for o confid probability of approxi Ty 955

w@nmslamig.

Equipment : Autoclave Cert. No.: 22TM1121 Equipment : Autoclave Cert. No.: 22TM1121
Condition As-Received :  Used item Page.: 2 of 3 Condition As-Received :  Usad ltam Page.: 3of 3
Raferanca : 2207-02450C-7 Refarence : 2207-02450C-7
Procedure Used :- Result of Calibration :- | * } Withowt Adjustment

Cakbration were conducted waing in-house cabbration pi CP-OTO3 g to diract Operating p Set: T = 115 T
measuremant mathod with Data A which with T pls Typa T il period = 15 minute

Th_a_lempem{wa scale usad was based on [TS-90, UUF:‘ UUF' . Avaraga® Stability Pressire Uncertalnty Covarage
Condition of this result of calibraticn Seiting | Reading | Posilion | Standard Reading Reading Factor
1. Refarence standard instrument:- {°c) LA LGy (xC)| (MPa) | [£'C) K

Instrumant Modal Serlal No, Cert. No. Due Date 1 116.523

1} Data Acguisition 343704, MY44060450 221 Mg 25 Mar 2023 nag e 2 116.566 014 0.08 fek:li] 2
2. This certificate is valid only to the ltem calibrated on date and place of calibsation. 3 110.440
3. This certification is 1o the System af Unit 5 Sel: T . i34
4. This result of calibration covers laboratory auloclaves for the sledlization of goods and material which pariod = 0 i
c.o'uld be |nw wilh organisms caiegnr.lzen 88 Hazard Geoup 1, 2 aned 3™ ) B Toce T o Pra Coverage
(=G of to hazard and calegaries of containment, second edition, 1980 ) Setting | Reading | Position | Standard Reading | > | Roading |""“*"*™ |  Factor
It does not cover autoclaves for use wilh material Infect with arganisms in Hazard Group 4. for which (] (e () (2| (MPay (T k
complate and iization of infected il is to be essential 1 122,503
This r\s?ll af cafibration :If:es not 3.pp|j' 1o aterlizens or msmi.ectors used for !'nudlcal. dcnlal._pharrnaceuhcsl 122 122 7 122,857 a1 01z X1 &
of veterinary purposes which are dirsciry concerned with patient care, or those used for fabrics subjecied fo 3 177,558

starilization which are required to be dry at the end of cyele.
Result of Calibration :- (*) Without Adjusimeant
Function of UUC* : Temparatura Sourcs

Average® | The avarags of 30 values In each posiion.

Stability : One-haif of the greatest of al any one probe,
Environmental uue* ; Unit Under Calibraticn
- s (C) [ (%RH )] (Vo) Note - The repeded uncertainty of measurement was incheded stability and excluded unifarmity
Beginning of Callbration E) 48 220 | .
Finishad of Callbration a8 a8 530 The reportad uncertainty of massurement was based on a standard uncertainty multiplied by a
i oovarage factor k, providing a level of confidence of approximalely 95 %,
Ref. Std.

Fosttion Description. D No.: -olo-

1= [Cenler af chamber 22-14TC-01

2= Mperalung Sensce 22-14TC02

3= |Exhaust port 22-14TC03

l.anm'ﬂu'muw : l.anm'ﬂu'muﬁﬂ..
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1| Aarin Liguid-Liuid Extractin, Gas Chromatagraphic Method™ |
2 | Arsenc 1) Digestion, Hydride Generation/Atomic Abearptian
Spectrometric Mathad™!
2) Digestion, Inductively Coupted Plasma Method®
3 | Barium Digestion, Inductively Coupled Plasma Method™!
4 | geglC Liquid-Liguid Extraction, Gas Chromatographic Methiaa™
5 | BaHc Liguid-Liquis Extraction, Gas Chiomatographic Method™
& | 8-BHC Lleyie-Liquid Extraction, Gas Chrarnatographic Method™
7 Y-BHC Liguid-Liquid Extraction, Gas Chromatagraphic Method!™
8 | Biochemical Oxygen Demand | 1) 5-Day BOD Test, Azide Madification Mathad™!
2) 5-Day BOD Test, Membrans Electrade Method™
9 | Cadmium 1} Digestion, Direct Air-Aretylene Flame Method™
2) Digestion, Eiectrothermal Atomic Absorption
Spectrametric Methiad"
3) Gigestion, Inductively Coupled Plasma Method!™
10 | Charnical Oxygen Demand | 1) Closed Refluy, Titimetric Method!®
2) Closed Reflux, Colormetile Method
3) Open Reflux, Titrimetric Method™
1t | Chiordane Liguid-Lignld Extraction, Gas Chromateeraphic Method™
12 | Chramium 1) Digestion, Direct Mir-Acatyiene Fame Method"!
2) Digestion, Electotharmal Atomic Absorption
Spectromitric Method™
3) Digestlon, Inductively Coupled Plasma Method'™
13 | Color ADM| Welghted-Oidinate Spectrophotometric Method!™
18 | Cepper 1) Digestion, Direct Ar-Acetylene Flame Method™
2} Digestion, Elecrrothenral Atormic Absorption
[p—
e
31 Pigkathe iped Plasma Metgt'
15 | Cyaride 1) G St LUHIPNADT
\_ 2) PR R Method™ - =y |
166,007,
gl
L] Ay AETRTIed
35 | Cil & Greaze 1) Liquid-Liquid, Partition-Gravimetric Method™
2) Saxhiet Extraction Method™
3T | pH Electrometric Methad ™
38 | Phenole 1) Distitlation, Chloroform Extraction Method™
2] Distlilation, Direct Photormetric Methad!
3% | Selenium 1) Digestion, Hydride Generation/Atamic Absarplion
Spectrametric Method'™
2) Digestion, inductively Coupied Plasma Method
a0 | Sulfide 1) lodometric Methad ™
2) Methylene Blue Mathed™
41 | Temperature |.aberatony and Fletd Methads™™
42 | Totsl Dissolved Solids Oried at 180 °C
43 | Total Kleldahl Nitregen Serni-Micro-Kjeldah| Methad
44 | Total Suspended Sotids Dried at 103-105°C™
45 | Trivatent Chromium 1) Digestion, Cirect Alr-Acetylene Flame Method;
Coladmetric Methad; Calculation®
2] Digestion, Inductively Coupled Plasma Method,
Colarmetric Method; Caloulation™
85 | Zinc 1) Gigastion, Direct Alr-Acetylene Flame Method™
2} Cigestlen, Electrothzemal Atomic Absaration
Spectrometric Methad™
3) Digestion, Inductively Coupled Plasma Methad™
il S 126 a0
I v aEiY Tl
1 | Acenaphthena 1 Liguid-tiguid Extraction, Gas Chromatographic
Method™
2) Liguid-Liguid Extraction, Gas Chrematosraphic/Mass
Spectrametric Methad™
2 | Acetone Purge and Trap Gas Chromatographic/Mass
3 | Mldrin , Ggs Chramatogry
“v!rm:mrmmmﬂ ﬁ‘"‘u-lgﬂﬂaq
2} onpReABECRP ISR, Gas Chromatograptile/
Mass Spectrometric Methor'™ 5 ,"'\\.5

4 Athracens..

-
fadiu AmsuRiy ek
16 |op-DDT Liquic-Liquid Extraction, Gas Chromatographic Method'™
17 | 44-D0D Liguid-Liquid Extraction, Gas Chiomatographic Methad™®
18 |aa-boE Liuid-Liguid Extraction, Gas Chiomatographic Method™
19 |a4-pOT Liguid-Liouid Extraction, Gas Chsmmatographic Method™
20 | Dieldrin Liguid-Liguid Extraction, Gas Chromiatagraphic Methoo™!
21 | Endosulfan | Liguid-Liguid Extraction, Gas Chromategraphic Method™
22 | Endosulfan || Liguid-Liquid Extraction, Gas Chromatographic Method
23 | Endosulfan sulfate Uguid-Liguid Extractien, Gas Chromatographic Method®
26 | Endrin Liguic-Liguid Extraction, Gas Chramatographic Method!™
25 | Encrin aldehyde Liquidh-Liquid Extraction, Gas Chromatographic Method'™
26 | Formaldehyde Distiltation, Colarimetric Method™
27 | Free Chioring 1) ledometric Method™
2) DPD Ferrous Titrimetric Method'™
28 | Heptachior Liquid-Liquid Extraction, Gas Chromatograghic Method™®
29 | Heprachlor Epcside Liguid-Liquid Extraction, Gas Chromatographic Methed™
30 | Hexavalent Chromium 1) Colorimetric Method™
2) Extraction, Direct Alr-Acetylene Flame Method™
31 | Lead 1) Digestion, Direct Air-Acetylene Flame Method"!
2) Digestion, Electrothermal Atomic Absarption
Spectrormetric Method™
3) Digestion, Inductively Cougled Plasma Method™
32 | Manganese 1] Oigestion, Direct Al-Acetylene Flame Methad ™
2) Digestlon, Flectrothermal Atamic Absorption
Spectimmetic Method™
3} Digestion, Inductively Coupled Plasma Method™
33 | Mercury Digestion, Cold-Vapor Atomic Absorption Spectrometric
Method!
44 | Methoxychlor Liquid-Liquid Extraction, Gas Chramatographic Method™
35 | Nickel 1} irprEtylens Flame Methng'f"
2)[pjgesyof, Ekcth | Atermic Absorplig®
s AElE. 6 WHIRNADY. ;
a!msmmrbaﬂoupled Plasma Mmu'ﬂ*; A
360l & Grease._..
o=
ARy AvuEiY AEhasnet
4 | anthracene 1} Liquid-Liquid Extraction, Gas Chromategraphic
Method™
2} Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrorrietiic Methed™!
5 | Antimony Digestion, Inductively Coupled Plasma tethad™
4§ | Arsenic 1) Digestion, Hydride Generation/Atomic Abscration
Spectrometric Method™
) Digestion, Inductively Coupled Flasma Methiod!™
T | Atrazine Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectramietric Methad®
& | Barium 1) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™
2) Digestion, Inductively Coupled Plasma Method ™
) Benzlalanthracens 1) Liguie-Liguiel Extraction, Gas Chromatographic
Method™
2) Liguid-Liquie Extraction, Gas Chromatographic/
Mass Spectrametic Method!l
10 | Benzene Purge and Trap Gas Chrematogranhic/Mass
Spactrometric Method™
11 | Benzelbiflucranthene 1} Liguid-Liguid Extraction, Gas Chromatographic
Method"
20 Liguid-Liguid Extraction, Gas Chromatographic/
Mass Spectrametric Method!™
12 | Benzolkifluoranthene 1) Liquid-Liquid Extraction, Gas Chromatographic
Method™
2) Liguid-Liquid Extraction, Gas Chromatographic/ l
Iass Spectrometric Methad!™
13 | Benzolc acid Liquid-Liquid Extraction, Gas Chromatograghic! (
Mass Spectrometric Method!
148 | Benzolaipyrene 1) Liguid-Liquid Extraction, Gas Chromatographic

Methor! |

2} Ll - s Chromatograp!
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1) Lguid-Liguid Extraction, Gas Chromatographic
Methed'®!

2) Liquid-Liquid Extraction, Gas Chrematographic/
Mass Spectrometric Method™

30

31

32

33

3B

36

ar
38
39

40
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Chioredibramomethane
Chiaroform
2-Chloraphenol

Chramium

Cheormiurm (I}

Chramlurn (W)

Chrysang

Cyanide
2400
Len

CDE

Purge and Trap Gas Chromatographic/Mass

Spectrometric Method™!

Purge and Trap Gas Chromatographic/Mass

Spectromelnic Method™

Liguic-Liguid Extraction, Gas Chromatagraphic/

Mass Spectrometric Method

1) Digestion, Direct Air-Acetylene Flarne Method™

21 Digestion, Electrothermal Atormic Absorption

Spectrametric Method™

3) Digestion, Inductively Coupled Plasma Method™!

1) Digestion, Direct Alr-Acetylene Flame Method;

Colorimetric Mathod; Caiculation™

2) Digestion, Inductively Coupled Plasma Method,

Colorimetric Methad; Catculation™

1) Colerimetric Method'™

2) Extraction, Air-Acetylene Flame Method™

1) Liguid-Liguid Extraction, Gas Chrormatographic

Msﬂ_‘c)dlﬂl

2) Ligguiet-Liguid Extraction, Gas Chrormatographic/

Mass Spectrometric Methad®

Distiltation, Colormetric Method™

Liguid-Linid Extraction, Gas Chromatographic Methad™

1) Liquid-Llguld Extraction, Gas Chromatographic

Wathadld

2) Ligquid-Liguid Extraction, Gas Chrematographicd

Mass Spectrometric Metnod™!

1) Liquid-Liguid Extraction, Gas Chromatographic

Method™

2) Liquid-Liquid Extraction, Gas Chrormategraphic/

Mass Spectrometric Methad™@
i Fetra Gas Chromatcgraphic

42 Dibensa hlanthracens,

16 | Beryllium Digestion, Inductively Coupled Plasma Methed™

17 | Bisi2-chloresthyiether Liguid-Liquid Extractian, Gas Chramatographic?
Mass Spectromietric Method'™

18 | Bisi2-ethylhexyliphthalate Liguid-Liquid Extraction, Gas Chromatographic!
Mass Spectrometric Method™

1% | Bromodichloramethane Purge and Trep Gas Chromatographic/Mass
Spectrometric Methad™

20 | Bromoform Purge and Trap Gas Chromatographic/Mass
Spectrometric Method'

21 | Butanol Purge and Trap Gas Chromiatographic/Mass
Spectrometic Methad'™

22 | Butyl benzyl phthalate Liguid-Liquid Extraction, Gas Chvamatograghic/
Mass Spectromatric Method'®

23 | Cadmium 1) Digestion, Cirect Alr-Acetylene Flame Method™!
2) Digestion, Electrathammal Atomic Abseqption
Spectrametric Method !
3) Digestion, Inductively Coupled Plasmia Method'®

24 | Carbazole Liguid-Liquid Extractian, Gas Chromatographic/
Mass Speclrometric Method'

25 | Carbon disulfide Purge and Trap Gas Chromatographic/Mass
Spectrometrc Methor®

# | Carbon tetrachlonde Purge and Trap Gas Chromatographic/Mass
Spectroretric Methad™

271 | Chigrdane 1) Liquig-Liguid Extraction, Gas Chromatoeraphic
Method"™
2) Liquid-Liguid Extraction, Gas Cheasmatowraphic/
Mass Spectiometric Methad™

28 | pChloroaniine Lleges !

29 | Chicrebenzens Pur

I St
30 Chlsrodibromomathane.,
-
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42 | Dibenia hlanthrecens 1} Liguig-L lguid Extraction, Gas Chromatagraphic
Methad"®
2} Liguid-Liguid Extraction, Gas Chromatosraphic/
Mass Spectrometric fethod !

43 | Di-n-butyl phthaiste Liguid-Liguid Extraction, Gas Chromatoeraphic/
Mass Spectrometric Methed™

44 | 1,2-Dichlorobenzene Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

45 | 1, 3-Dichiorobenzens Furge and Trap Gas Chromatographic/Mass
Spectrometrlc Method™

45 | La-Dichlorobenzens Putge and Trap Gas Chromatographic/Mass
Spectrometric Method™

47 | 3,3 Dichlcrobenzidine Liguid-Liguld Extraction, Gas Chromatoeraphic/T4dss
Spectrometric Methad™!

48 | 1,1-Dichloroethare Purge and Trap Gas Chromatogaphlc/Mass
Spectrometric Method™

49 | 1,2-Dichloroethane Purze and Trap Gas Chromatographic/Mass
Spectrometric Method™

50 | 1.1-Oichlorsthylens Puree and Trap Gas Chromatographic/Mass
Spectrametric Methed'®

51 | o512 Dichiaresthylens Purge and Trap Gas Chromateerphic/Mass
Spectramatric Method™

52 | trans-1,2-Dichloroethylets Purge and Trap Gas Chromatographic/Mass
Spectromietric Method™

53 | 24-Dichlorophenal Liguid-Liquid Extraction, Gas Chromatoeraphlc/Mass
Spectrometric Method!™

54 | 1,2-Dichloropopans Purge and Trap Gas Chrornatographic/Mass
Spectrometric Method™

55 | 13-Dichloropropane Purge and Trap Gas Chromatographic/Mass
Spectramitric Mathec®!

56 | 1,3-Dichloroprapens Purge and Trap Gas Chromategraphic/Mass
Spectrometric Method™

57 | Dieldrin '

ey
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e

59

41

2

63

65

66
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3

L2

Diethyl phthalate
Z4-Dimethylphanol
24-Dinttrophenol
24-Dinitrotoluene
26-Dinftrotoiuene
Di-n-Octyl phthalate

Endosulfan

£ndrin

Ethylbenzene

Flugranthens

Flusrene

Heptachlor

Liguid-Liquid Extraction, Gas Chromatoeraphic/Mass
Spectrometric Method'™

Liguid-tiquid Extraction, Gas Chramatographic/Mass
Spectrometric Method!

Liguid-Liguid Extraction, Gas Chrernatographic/Mass
Spectrometric Method™!

Liquid-Liguid Extraction, Gas Chromatoeraphic/Mass
Spectrametrle Method

Liguid-Liguid Extraction, Gas Chromatographic/Mass
Spectrometric Method™

Liguid-Liguid Extraction, Gas Chrematagraphic/Mase
Spertroretric Method™

1) Liquid-Liguid Extraction, Gas Chramatographic
Method™

2} Liguis-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Methad"

1} Liguld-Liguid Extraction, Gas Chromatographle
Methed™

2} Liquid-Uiguid Extraction, Gas Chromatographic/
Mass Spectrometrlc Method!

Furge andg Trep Gas Chromatographic/Mass
Spectrometric Methoo'™

1) Liguid-Linuid Extraction, Gas Chromatographic
Methad®

| 2) Liguid-Liguit Extraction, Gas Chromatographic/

Mass Spectremetiic Method™

1) Liguid-Liguid Extraction, Gas Chromatographic

Methad!!!

2) Liguid-Liquid Extraction, Gas Chrematographic/
Wass Spectrometric Mathod'?

1) Liguid-Liquid Extraction, Gas Chromatographic

58 Diethyl phthalate.;
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Heptachior epoxide

Hexachlorobenzens

Hexachlgro-1,3-butadiens

rHesane

Q-HCH

[-HCH

YHCH

Hexachlorooyinpentadiens

1} Liguid-Liquid Extraction, Gas Chromatngraphic
Method™

2) Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Mathod™

Liguid-Liquid Extraction; Gas Chromatographic/
Mass Spectrometric Method!®

Purge and Trap Gas Chromiatosraphic/Mass
Spectrometric Method™

Purge and Trap Gas Chromategraphic/Mass
Spectrometnic Methad®

1} Liguid-Liguid Extraction, Gas Chromatagraphic
Methedg

2) Liguic-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

1) Liguich-Liguid Extraction, Gas Chromatographic
Methed®

2} Liguid-Liquid Extraction, Gas Chromateeraphic/
Mass Spectrametrc Method™

1) Liguid-Llouid Bxtraction, Gas Chromatosrapnic
Methad®!

2) Ligquid-Liquid Extraction, Gas Chramatoeraphic/
Mass Spectrometric Methad!

Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Mathod™

T8 | Hexachloroethzne Llguid-Llgutd Extraction, Gas Chomatographic!
Mass Spectiometric Method™
79 | Indenol],23-cd)pyrene Liguid-Liquid Extraction, Gas Chrematographic/
Mass Spectrometric Method
8 | lsopherone Liquild-Llepuid Extraction, Gas Chrematographic/
Mass Spectrometric Mettiod™
81 | Lead 1) Digestion, Direct Air-Acetvlene Flame Method!!
2} Digestion, Elactiothermal Atomic Absorption
S p
i Y Q:.- t ety Qoumed Plasma N‘e.:s;?:?‘l:’
e W RHTGTRD
82 Manganess ..
-
iy aTEive FEheried
96 | Polychlorinated Biphenyls 1) Uegd-Llguid Extraction, Gas Chromatogaphic
- PCB 1016 Miethod'®
=B 1221 2) Llgquid-Liguld Extraction, Gas Chromatographic/Mass
- PCB 1232 Spectrometric Method™
- PCB-1242
- PCB-1248
- PCB-1254
- PCB-1260
57 | Pentachlorephenal Liguid-Liquid Extraction, Gas Chrornatographic/Mass
Spectrometiic Methoa™
98 |gH Electrometric Method™
99 | Phananthrene 1) Liquid-Liguid Extraction, Gas Chromatographic
Method"!
2 Liguid-Liguid Extraction, Gas Chromatoeraphic/Mass
Spectrometric Method™
100 | Phenol 1) Distitlation, Chlareform Extraction Method™
2} Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
101 | Pyrene 1} Liguid-Liquid Extraction, Gas Chramatographic
Methog™
2) Liquig-Liquid Extraction, Gas Chromatographic/Mass:
Spectrometric Method!®!
102 | selenlum 1) Bigestion, Hydride Generatian/Atomic Abscrption
Spectrometric Method!™ |
2} Digestion, Induetively Coupled Plasma: Method®™
103 | Silver Digestion, Inductively Coupled Plasma Methiod
164 | Styrene Purge and Trap Gas Chromatographic/Mass
Spectrametric Method®!
165 | 1,122 Tetrachlomethane Purge and Trap Gas Chromatographic/iazs
Spectrometri Method™
106 | Terachloroethylene Purge and Trap Gas Chromatographic/Mass
\ Seefdfetl Neife
107 | Toluene Furdeda ﬁ

TGS |

-
iy Arsuaiy Wik
52 | Manganese 1) Uigestion, Cirect Air-Acetylens Flame Method™
2} Digestion, Electrothermal Atomic Abssrption
Spectrometric Method®!
3) Digestion, Inductively Coupted Plasma Method™
83 | Mercury Digestion, Cold-Vapor Atomic Absorption Spectrometric
Wethod™!
84 | Methanol Purge and Trap Gas Chromatographic/Mass
Spectrometrle Method'!
85 | Methoxychlor Liquid-Liquid Extraction, Gas Chrematographic Methee®!
86 | Methyl bromide Purge and Trap Gas Chromatographic/Mass
Spectrormetric Methad™
87 | Methylene chlorde Purge and Trap Gas Chrormatographic/Mass
Spectrometric Methad!™
88 | 2.Methylphencl Liguic-Liquid Extraction, Gas Chramatosraphic/Mass
Spectrometric Metl‘.\o_d“'
89 | 2-Methylnaphthalens 1) Liquid-Lisudd Extraction, Gas Chromategraphic
Method™!
| &) LinuickLiguid Extraetion, Gas Chramatographic/Mass
Spectrametric Methad™
90 | Methyl tert-butyl ether Purge and Trap Gas Chiomatoeraphic/Mass
Spectrometric Method ™
91 | Naphthalene 1) Uguid-Liquid Extracticn, Gas Chromatographic
Method™
21 Liquid-Liquid Extractien, Gas Chrarnatographic/Mass
Spectrometric Method®
92 | Mickel 1) Digestion, Direct Alr-tcetylene Flame Method™!
2) Digestian, Electrathesmal Atomic Absopiion
Spectrometric Method™
31 Digestion, Inductively Coupled Plasma tathed™
93 | Mitroberizene Liguid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™
94 | N-Nitrosodiphienylamine Lig AyiopEsas Chromatographic/iass
Spe a i
95 | M-Nitrosodi-n-propylamine Ligug g fbmalian Gas ﬁlwm
SpeEHINEAL R =2y
56 Polychiarinated Bjphanyls.
~amils-
A1y ArTuads Fahmsnsdt
108 | Toxaphene 1) Ligquich-Liguid Extraction, Gas Chromatographic
Wethard™
2) Liguid-Liguid Extraction, Gas Chromatographic/iMass
Spectrametric Methad!™
108 | TPH(Cs- C5) 1) Puree and Trap, Gas Chromatographic Method' 141
2) Purge and Trap, Gas Chromatographic/Mass
spectrometric Method 5
140 | TPH (Cap- Cred ‘Separatory Funnel Liquid-Liguid Extraction, Gas
Chramategraphic Method®
111 | TPH (Cag= t_\sl Separatary Funnel Liquid-Liguid Extraction, Gas
Chromatographic Method™
112 | 1,24 Triehlorobenzena Purge and Trap Gas Chromatographic/fidss
Spectrometric Method!™
113 | 1,1,1-Trichioroethane Purge and Trap Gas Chromatoeraphic/Mass
Spectrometric Method!™
118 | 1,1, 2-Trichlorosthane Purge and Trap Gas Chromatoeraphic/Mass
Spectrometric Method'
115 | Triehloreethylens Purge and Trap Gas Chromatographic/Mass
Spectrometric Method'
116 | 24,5-Trichlorophencl Liquid-Liguid Extraction, Gas Chramatagraphic/
Mass Specirometric Mathod'™
117 | 24,6-Trichlorophenol Liguid-Liquid Extraction, Gas Chrematoeraphic/
Mass Spectrometric Method ™
118 | 13,5-Trmethylbenzene Purge and Trap Gas Chromatographic/Mass
Spectmmetric Method™
119 | Vanadium Digestion, inductivily Cauplad Plasma Mathod™
120 | Viryl acetate Purge and Trap Gas Chromatoemphic/Mass
Spectrormatric Method™
121 | Vinyl chloride Furge and Trap Gas Chromategraphic/iass
Spectromatric Methe!
122 | meRylene Puree and Trap Gas Chromatographic/Mass
pectrometric Method™
123 | a:dylene —
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128 | prRylens Purge end Trap Gas Chromatographic/Mass
Spectrometric Method™
125 | Xylene (Total) Purge and Trap Gas Chromatographic/Mass
Spectrometric Method'™
126 | Zinc 1) Digestion, Direct Alr-Acstylens Flame Methord™
2) Digestion, Electrathermal Atomic Absorption
Spectromaetric Method!®
_ 3) Digestion, Inductively Coupled Plasma Method
pantedy (ldgyasuie) $1uTy 26 180m
Ay LRETL ek
1| Antimeny Isokinatic Sampling, Cigestion, Inductively Coupled
Plasma Method™
2 | Arsenic 1} Isakinetie Sampling, Digestion, Hydride
Generation/Atomic Absorption Spectrometric ethod™!
2} lsokinetlc Sampling, Digestion, Inductively Coupled
Plasma Methad™
3 | Cadmium 1) Isokinetic Sampling, Digestion, Direct Air-Acetylene
Flame Method™
2} Isokinetlc Sampling, Digestion, Inductively Coupled
Plasma Method ™
4 | Carbon Monoside Instrumental Analyzar Method"™
5 | Chiarire isokinetic Sampling, lon Chromatographic Method™
& | Chromium 1) Isokinetic Sampline, Digestlon, Direct AlrAcatylena
Flame Method™
2) Isokinetic Sampling, Dizestion, Inductively Coupled
Plasma Methed™
T | Cobalt lsokinetic Sampling, Digestion, Inductively Coupled |
Plasma Method ™
& Capper 1] lsokinetic Sempling, (ieestion, Direct Alr-Acetylens
Flame Method™
9 | Cresel

10 Diosing/Furans...
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24

25

[Diains/Furans
Hydrogen Chioride
Hydrogen Fluoride
Hydrogen Sulfide
Lead

Marganese

Mercury

Nickel

Opacity
Crides of Nitrogen

Selenium

Sulfur Dioxide

Sulfuric Acd.
Totsl Suspended Farticulate

Vanadium

Hylene

Isokinetic Sampling™

[eokinetic Sampling, on Chromatographic Method™
Isokinatic Sampling, ion Chromatographic tethod®™
Abserption Sampling, fodometric Method™

1) lspiinetic Sampling, Digestion, Direct Alr-Acetylens
Flame Method™

2) |lsokinetic Sampling, Digestion, Inductively Coupled
Plasma Method®

1) isokinetic Sampling, Dfgestion, Direct Air-Acetylene
Flame Method'™

2) Isokinetic Sampline, Digestion, Inductively Coupted
Plasrma Method™

Isokiretic Sampling, Digestlon, Cold-Vapsr Atomic
Abserption Spectiometric Method™

1) lsckinetic Sampling, Dreestion, Direct Air-Acetyiene
Flarme Method®

2) 1sokinetic Sampling, Digestion, Inductively Coupted
Plasma Method™
Ringelmann's Method
1} Absorption Sampling, Phencidisulfonic ackd Method™
2} nstrumental Aralyzer Method™

1) isokinetic Sampling, Digestion, Hydride
Generation/Atamic Absorption Spectiomelric Method™
2 lsokinetic Sampling, Digestion, Inducthely Couplad
Plasrna Method®™!

1) Absorption Sampling, Barldm-Thosin Titdmetric
Method™

2) Instrumental Analyzer Mathod™

lsgkinetic Sampling; Barium-Thorin Titrimetric Method™

(1

|sekinetic Sampiing, Gravimatric Methad™

an, Inductively Coupled

(8] °.
1} ERasameUnGaE o b rc] |
2) AREEANHEEERIHE s Chromatoeraphic Method'

ﬂ'aﬂﬁqﬂ..,
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aFuniy

ABSaTed

Antirmony

Arsenic

Barium

Benyilium

Catimium

Chlordane

Chrarmium

1) Waste Extraction, Séparatary Funnel Liguid-Liguld
Extraction, Gas Chromatographic Methad?##!

2) Ultrasonic Extraction, Gas Chromatographic
Method!147%

Digestion, Inductively Coupled Flasma Method ™

1) Waste Extraction, Digestion, Hydride
Generation/Atomic Absorption Spectrometric
MethodHhis

2] waste Extraction, Digestion, Inductively Coupled
Plasma Method®&1

3) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Mathod ™

8) Digestion, Inductively Coupled Plasma Methad ™

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method ™4t

2) Digestion, Inductively Coupled Plasma Methad ™

1) Waste Extraction, Digestion, Inductively Coupled
Plasima Method! 24157

2) Bigestion, Inductively Coupled Plasma Method ™

1) Waste Extraction, Digestion, Flame Atomic Absorplion
Spectrometric Mathod™ 5

2) Waste Extraction, Digestion, Inductively Coupled
Blasma Method ™

3} Cigestion, Flamie Atomic Absorption Spectrometric
Method! ™

&) Digestior, Inductively Couplet Plasma Methad!™

1) Wasta Extraction, Separatary Funnel Ligquid-Liquid
Extraction, Gas Chromatographic Method™*4

2) Uitrasonic Extraction, Gas Chramatagraphic
MethiadHnel

1) Waste Extraction, Digestion, Flame Atamic Absarption
£g7

iong, Inclacthety Coﬁeg

12

13

Chromivm (i}

Chrormiuen (VI

Cobait

Capper

opo

3] Digestlon, Flame Atomic Absorption Spectrometric
Metmd“-“‘-’

4) Digestion, Inductively Coupled Plasma tethiod 1Y
1) Waste Extraction, Digestion, Flame Atomic Abgorption
Spactrometric Methad, Waste Extraction, Colonmetric
Methad, Calculation™141%

2) Waste Extraction, Digestion, Inductively Cougled
Plasrma Methad; Waste Extraction. Colorimetric Method;
Caleutation™*21¢

3} Digestion, Flame Atomic Absorption Spectrometric
Method; Alkaline Digestion, Colerimetric Methad,
Ca‘cummnl!.m:.mi

4} Digestion, Inductively Coupled Plasma Method,
Alkaline Digestion, Colormetric Methad;

Caleutation' ™3

1} Waste Extraction, Colarimetric Methad ™

2} Alkaline Digestian, Calorimetric Method ™

1) Waste Bxtraction, Digestion, Inductively Coupled
Blasrma Mathed 41

2) Digestion, Inductively Coupled Plasma Methaod!'' ¥
1) Waste Extraction, Digestion, Flame Atomic Absorption
Spectrometric Method 260

2) Waste Fxtraction, Digestion, inductively Couplad
Plasrra Method 4

3) Digestian, Flame Atomic Absorption Spectromatrlc
Methddp'm

1) Diggstion, Inductively Cougled Plasma Method!™™
1) Waste Extraction, Ssparatory Funnel Liquid-Liguid
Extraction, Gas Chromategraphic Methiod™ 54

2) Ultrasonic Extraction, Gas Chromatographic
Memdllﬁ}ﬂ

1) Waste Extraction, Separatory Funnsl Liquid-Liguid
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3} Digestion,,..
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15 | DDE 1) Waste Extraction, Separatony Funnel Liguid-Liquld 3} Digestion, Cold-Vapar Atomic Absoration
Extraction, Gas Chromatographic Methad™#24 Spectromeatric Method" ™
2) Ultrasonic Extraction, Gas Chromatographic 4) Digestion, Inductively Coupled Plasma Method! ™
Method!! 44 5) Thermal Decomipesition Amatgamation @nd Atomic
16 | 90T 1) Waste Extraction, Separatory Funniel Liquid-Liguid #bsarption Spectrometric Methad!™
Extraction, Gas Chromatographic Method 292 23 | Methowychlor 1) Waste Extraction, Separatory Funnel Liguid-Liquid
2) Ultrasoriic Extraction, Gas Chromatographic Extraction, Gas Chromatographic Method ™07
Methoa!%# 2) Ultrasonic Extraction, Gas Chromatographic
17 | Dieldrin ¥ Waste Extraiction, Separatary Funniel Liguid-Uiguid Methiod! 2
Extrattion, Gas Chromatoeraphic Mathod®*#) 24 | Malybdenum 1) Waste Extraction, Digestion, Inductively Coupled
2) Ultrasonic Extraction, Gas Chromatographic Plasma Methad ™
Method!#022 2) Digestion, Inductively Ceupled Plasma Method ™
18 | Encirin 1) Wasta Extraction, Separatory Funnel Liguid-Liquid 25 | Nigket 1) Waste Extraction, Digestion, Flame Atomic Absorption
Extraction, Gas Chrismatagraphic Method22 Spectrometric Method ™9
2) Ultrasonic Extraction, Gas Chromatograghic 2) Waste Extraction, Digestion, Inductively Coupled
Method®! Plasrma Mathod™ !
19 | Heptachlor 1) Waste Extraction, Separatory Funnel Liguid-Liguid 3) Digestion, Flame Atamic Absorption Spectrometric
Extraction, Gas Chromatographic Methad 5% Method! 1
2 Ultrasanic Extraction, Gas Chramatagraphic 1) Digestion, Inductively Caupled Plasma Method ™
Methad! 2! 26 | Polychlorinated Blphenyls 1) Waste Extraction, Separatory Funnel Liguid-Liguid
20 | Lead 1) Waste Extraction, Digestion, Flame Atormic Ahsorption - Aroclor 1016 Extraction, Gas Chromatographic Methog >4
Spectrametric Method#519 - Aroclor 1221 2] Uitrasonic Extraction, Gas Chromategraphic
21 Waste Exttaction, Digestion, Inductively Coupled - Amclor 1242 Method““";ﬁ-l ,-w_ﬁ‘l
Plasma Methog - Aroclor 1202
3) Digestion, Flarme Atarmic Absorption Spectrometiic - Aroclar 1248
Method ™™ | - droclar 1254
2} Digestlon, inductively Coupled Plasma Methiod!™ - doclor 1260
21 | Lindane 1) Waste Extraction, Separatory Funnel Liguid-Linuic - 2-Chlorobiphenyt
Extraction, Gas Chromataeraphic Method ™57 - 2,3-Dichlorobiphenyl
2] Ultrasonic Extraction, Gas Chromatographic - &2 5-Trichlorobiphanyl
Method! - 2.4 5-Trichlsrobiphenyl
22 | Mercury 1] Waste Extraction, Digastion, Cald-Vapor Atomic - 2,238 Tetrach|orobipheryl
Asomtion SoECN OISR trod®! 5,5 Tetrachl iphar g
Z) st “-& ige t:E TD: ctivel: [d‘:la%'-—_ [ - i'ﬂi'-Tmmlzglph :yt [% W—
t Incluctively S phery o
| P s .ﬁ‘“u‘l ﬂﬂe q 2345 LT ARALYET RAD ERTREETING ﬁ]gu—lgﬂ‘ﬂa a
OO oMY =—— Pentachlorobiphenyl SRR IRl
3) Digestion,.. - 32,055,
W oo
d1fu ERECTY el iy et ¥zt
-2,Z455" 30| Silver 1) Waste Extraction, Digestion, inductrvely Coupled
Pentachlorabiphenyl . Plasma Method™*
23346 2) Digestion, Inductively Coupled Plasma Method™H
Fentachlombiphenyl 31 | Thatlium 1) Waste Extraction, Digestion, Inductively Coupled
SLE3885- Plasma Metheoa™
Hexachlorobiphsryl 2) Digestion, Induetively Coupled Plasma Method ™+
-223455- 37 | Towsphene 1) Waste Extraction, Separatory Funnel Liquid-Liquid
Hexachlarobiphenyl, Extraction, Gas Chromatographic Method2H&
< 2.Z.%5:56- 2] Ultrasonic Extraction, Gas Chromatoeraphic
Hexachlarabihenyl Method ™
-228455- 33 | Trichloroethylene 1) Waste Extraction, Purge-and Trap, Gas
Hexachlorobiphenyl Chromatoeraphic/Mass Spectromatric Methog™ ™™
-2,2.334845- 2} Purge and Trap, Gas Chromatographic/Mass
Heptachiorobighenyl Spectiomatric Method! >
-2,2.34055- 36 | Manadium 1} Waste Extraction, Digestion, Inductively Coupled
Heptachlorablphenyl Plasma Methog™ 4
- 22.38,0.5,6- 2) Digestion, Inductively Coupled Plasrma Mathod™ 1
Heptachiarobiphenyl 35 | Zinc 1) Waste Extraction, Digestion, Flame Atomic Absorption
-22.38.55 6 | ! Spectrometric Methad™+ ¥
Heptachtorotiphiessy| | 2] Waste Extraction, Digestion, inductively Coupted
R Plasia Methad8
Monachlorobiphenyl 3) Digestion, Flarne Atemic Absorption Spectiomatric
21 | Pentachlrophenal 1) Waste Extraction, Separatary Funnel Liguid-Liguid Meathod!™=
Extraction, Gas Chrematographic/Mass Spectrometric 4} Digestian, Inductively Coupled Plasrma Method ™
Method2%#2
2) Ultrasonic Extraction, Gas Chromatesraphic/Mass i 1T 125 118079
Spectometric Methad %7 #1fiu AR FEhmred
| 28 [pH Electometric Method™ 1 | Acenaphthene 1) Ulirasonic Extraction, Gas Chrormatographic
29 | Selenium 1) Waste Extraction, Dieestion, Hydride Mathod! 5
Generation/Aormic Absarption Spectrometric 2} Ultrasonic Extraction, Gas Chrornatographic/Mass
Methog*% Spectrometric Method %%
2) Waste Extraction, Digestion, inductively Coupled 2 | Acetone Purge aphic/Mass |
PlLaErTi e 1) = \ I = Spect e W
np E ratiprifAtermic mmﬁaz v v i SRS ﬁ']ﬁ-!'lgﬂﬂﬂd
Seommis ot 0 UWINAADY | '
4) BRI, SR Poupied Plasma Methed™ Sl {
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3 | Aldrin 1) Ultrasonic Extraction, Gas Chramatagraphic
e
2) Ultrasonlc Extraction, Gas Chromatographic/Mass
Spectremetric Mathod!2!

4 | anthracena 1) Ultrasonic Extraction, Gas Chromatographic
fethod! P&
2) Ultrasenie Extraction, Gas Chromatographic/Mass
Spectrometric- Methog!

5 | Antimony Digestion, Inductively Coupled Plasma Method!"

[ Argenic 1) Digestion, Hydrige Generation/Atomic Absorption
Spectrametric Methad™
) Digestion, Inductively Coupled Plasma Method™ %

7| Atrazine Ultrasenic Extraction, Gas Chramatogaphic/Mass
Spectrometric Method! 2

g | Barium Digestion, Inductivaly Caupled Plasma Method™ "

9 | Benz{alanthracens 1) Ultrasonic Extraction, Gas Chromategraphic

Benzene

Benzolbiflucranthere

Beriolk)luoranthere

Benzoic acid

Benzolalpyrene

Methogha

2) Ultrasonic Extraction, Gas Chromategraphic/Mass
Spectrometric Methiod 224!

Purge aned Trap, Gas Chromarceraphic/Mass
Spectrometiic Method! 5

1) Ultrasonic Extraction, Gas Chiomiatographic
mmnun;a';

2} Ultrasonie, Extraction, Gas Chromatosraphic/Mass
Spectrometric Methad! %

1y Ultrasarie Extraction, Gas Chromatoeraphic
Method™®#

2} Ultrasenic Extraction, Gas Chromatographic/Mass
Spectrometric Method!124

Ultrasonic Extraction, Gas Chiomategraphic/Mass
Spectrametiic Method %34

1 U{hasml: Extraction, Gas Chramatographic
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33

35
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35
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Chloroform

2-Chlorophenal

Chromium

Chromium {Iil}

Chramiuem [41)
Chrysere

Cyanide
24D

ooT

Dibenziahlanthracene

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Methoo

Uitrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!! 1

1) Digestion, Flarme Alemic Absorption Spectrametric
Method! 4

2} Digestion, Inductively Coupled Plasma Method! "l
1) Digestion, Flame Atomic Absorption Spectromistric
Method: Alkaline Digestion, Colorimetric Method;
Caleulation i1

2) Digestlon, Inductively Coupled Plasma Method:
Alkaline Dwgastion, Cotorimetnic Method;

Caloulation! 1518

Aikatine Digestion, Colorimetric Method™'

1} Witrasonic Extraction, Gas Chromatographic
Methodh®2

2} Ultrasonic Extraction, (as Chromatogmphic/Mass
Spectrometric Mathod! %1

Extraction, Distillation, Colorimetric Mathad 70
Ultrasunic Extraction, Gas Chromategraphic Methiod™!
1) Ulbasanic Extraction, Gas Chromiztographic
Methed 42!
2} Ultrasonic Extraction; Gas Chromatographic/Mass
Spectrometric Mathiel!'%2#

1} Hitrasonic Extraction, Gas Chramatagraphic
Method1122!

2 Ultrasonic Extraction, Gas Chromatographic/Mass
Spectroretric Method '™

1) Ultrasonic Extraction, Gas Chromatograptic
Methog 10
2) Ultrasanic Extraction, Gas Chromatoeraphic/ass

| Spectrarmatrle Method!"0
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Soectrometric Method ™12l
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15 | Benzolg,h,perylens 1) Ultrasonic Extraction, Gas Chromategraphic
mmdl:uz:
2] Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Methref 138
16 | Beryllium Digestion, Inductively Coupled Plasma Method™ '™
17 | BislZ-chlomethyllether Wiirasonic Extraction, Gas Chromatographic/Mass
Spectrometric Methiog™*
18 | Bis(Z-ethylhexyliphthalate \Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method %7
1% | Bromodichloromethane Purge and Trap, Gas Chrarnatographic/iass
Specirometric Methed 7
20 | 8romotorm Purge and Trap, Gas Chromatographlc/Mass
Spectromatric Method 229
21 | Butanol Puree and Trap, Gas Chromnatoeraphic/Mass:
Spectrornetric Method 54
22 | Butyl benayl phthatate Ultrasonic Extraction, Gas Chromatographic/itvass
Spectrometric Method '8
23 | Cadmiurm 1) Oigestion, Flame Avormic Absorplion Spectromerric
MEL‘hDd"'“I
2) Digestion, Inductively Coupled Plasma Method! ™
21 | Carbazole Ultrasanic Extraction, Gas Chromatoeraphic/Mass
Spectrometrlc Methad™
25 | Carbon disulfide Purge and Trap, Gas Chromatographic/hiass
Spectromietic Method1229
26 | Carbon tetrachioride Purge and Trap, Gas Chramatographic/Mass
spactiometric Methag! =%
27 | Chlorcanes 1) Ultrasanic Extraction, Gas Chromatographic
Metheg!!224
2} Ultrasonie Extractian, Gas Chromatoaraphic/Mass
Spectrometric Method! ™
28 | pChlaroaniline Ulsrasanic E‘xrracl:ion, Gas Chromatographic/idass
29 | Chlorobenzere rapHiUMass
36 | Chiorodbromormethane Purge %Wmﬁ“u 1;9 anea
Spectrometric Methad!#™ 2 )
31 Chloraform..
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43 | Din-butyt phthalate Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrametric Method! ™4
44 | 1,2-Dichlorobenzene Purge and Trap, Gas Chromatographic/Mass
Spectremitrc Method! 727
45 | 1,3-Dichlorobenzene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Methad! 29
46 | 14-Dichiorabenzens Purge and Trap, Gas Chrornatographic/fass
Spectrometric Mathod 224
47 | 3.3 Dichlerabenzidine Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometic Method 0
48 | 11-Dichigroethane Purge and Trap, Gas Chromatomaphic/Mass
‘Spectrometric Method!*%
49 | 1,2-Dichloroethane Purge and Trap, Gas Chromatographic/hass
Spectrometric Methad!#*
50 | 1.1-Cichioroethylene Purge and Trap, Gas Chromatographic/Mass
Spectromietric Methed' 2
51 | eis-1,2-Dichloroethylens Purge and Trap, Gas Chromatographic/Mass
Spectrametric Methag 22
52 | trans-1,2-Dichloroethylene Purgs and Trap, Gas Chromatographic/Mass
Spectrometrc Method 27
53 | 28-Dichlorophenct Ultrasonic Extraction, Gas Chromatographic/ass
Spectrametric Method! 20
54 | 1,2-Gichlopopans Furge and Trap, Gas Chromatographic/iass
Spectrometric Method!*
5% | 1,3-Dichloropropane Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method 25
56 | 1.3-Dichloropropene Purge and Trap, Gas Chromatographic/Mass
spectrometric Method 57
57 | Dieldrin 1) Uitrasonic Extraction, Gas Chramatographic
fhethog o2
2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Methad!12!
58 | Diethyl phthalate 3 p e thiomatographic/Mase
59 | 28-Dimethyiphenol Ulth@MmE%rm]mg!‘aa
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60 2,4-Oinitrophenol
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60 | 2.0-Dinitrogherial Ultrasanic Extraction, Gas Chromatographic/Mass
Spectromietric Meshaod® 08
81 | 2,4-Dinitrotoluane Uitrasanic Extraction, Gas Chromatographiciass

652

63
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2,6-Oinftrotolusne

Ci-n-Octyl phthalats

Endosulfan

Endrin

Ethylbenzens

Flucranthene

Fluoreng

Heptachlaor

Heptachlor epoxide

Spectrometric Method!™2

Ultrasonic Extraction, Gas Chramatographic/Mass
Spectrametric Mathodl*2]

Uitrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Metho 281

1) Uitrasonic Extraction, Gas Chromatagraphic
Mathiaglieza!

2) Ultrasanic Extraction, Gas Chromatoeraphic/Mass
Spectrometric Method!

1) Ultrasenic Extraction, Gas Chromatograghic
Mathpg!eaa

2) Wtrasonic Extraction, Gas Chromatoarsphic/Mass
Spectremetric Method ™!

Purge and Trap, Gas Chromatagraphic/Mass
Spectrametric Method !

1} Ultrasonic Extraction, Gas Chromatographic
MethngH##4

2} ultrasonic Extraction, Gas Chromatographic/Nass:
Spectrometric Method! =98

1) Ultrasonic Extraction, Gas Chromatagraphic
MethogHo!

2} Uitrasonic Extraction, Gas Chramatographic/Mass
Spectrometric Method! 5%

1} Ulirasanic Extraction, Gas Chromatographic
Methad 922

2} Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Metnog! !

1) Ultrasanic Extraction, Gas Chromatographic

| Methodha
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71 Hexachlombenzene...

i

Hexachiorobenzene

1] Ultrasonic Extraction, Gas Chromategraphic
Methocd%27

2} Ultrasonic Extraction, Gas Chromatoeraphic/Mass
Spectrometric Method! 044
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Mercury

Methanol

Methoxychlor

Methyl bramide

Methylene chloride

2-Methylphenol

EMethylnaphthalene

Methyl tert-butyl ether

Naphthalene

Nicket

Nitroberzene

N-plitrosodiphesylamine

N-Nitrosodi-n-prepylamineg

1) Digestion, Cold-Vapor Atomic Absomtion
Spectromatric Mathod™

2) Digestion, Indictively Coupled Plasma Method ™
3] Thermal Decomposition Amalgamation and Atormic
Absorption Spectrometric Methad

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Mathad

1] Ultrasonic Extraction, Gas Chromatographic
Maﬂ'ud“”’!

2) Ulttasonic Extracton, Gas Chromatographic/Mass
Spectrometric Method!#)

Purge and Trap, Gas Crormatographic/Mass
Spectrametric Method ™

Puree and Trap, Gas Chromatographic/Mass
Specirametric Methadi 2%

Ultrasonic Extraction, Gas Chromatoeraphic/Mass
Spactrometric Methad! %2

Ultrasonic Extraction, Gas Chromategraphic/Mass
Spectrometric Method '™

Furee and Trap, Gas Chromatographic/Mass
Spectrometric Method %

1) Uitrasonic Extraction. Gas Chromatographic

| Methiex!2

2} Ultrasonic Extraction, Gas Chramatographic/Mass
Spectrometric Mathod i

1) digestion, Flame Atomic Absorption Spectrometric
Method™

| 21 Digestion, Indurtively Coupled Plasma Methed ™
Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Mathodg*#!

Ultrasonic Extraction, Gas Chromatosraphic/Mass
Spectrometric Method 244
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96 Polychlorinated Bipheryls.,

72 | Hexachloro-1,3-butadiens Purge and Trap, Gas Chromatosraphic/hass
Spectrometric Method! 225
73 | n-Hexane Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method! 4
T4 | @-HCH 1) Ultrzsonic Extraction, Gas Chromatographic
Method %7
2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Methad 424
75 | BncH 1} Ultrasonic Extraction, Gas Chromatographic
Wethod
2) Ulerasoric Fxtraction, (Gas Chromatographic/Mass
Spectramatric Methad!®*
6| YO 1) Ultrasenie Extraction, Gas Chroratographic ]
Methig 122 )
2) Ultragonie Extraction, Gas Chromatoeraphic/Mass
Spectrarmnatric Mathad" ™ [
T | Hexachlorooyelcpentadiene | LArasenic Extraction, Gas Chromatographic/Mass I
Spectromeatric Methad!t024 |I
78 | Hexachlorosthans Ultrasonic Extraction, Gas Chromatographic/Mass |
Spectrometric Method!'** |
19 | Indenell,2 3-celipyrene 1) Ultrasonie Extraction, Gas Chromatographic |
MethuocH %2
2) Ultrasonic Fxtraction, Gas Chromatographic/Mass |
Spectrametsic Methar 5 ‘
B0 | Isophorone Ultrasonic Extraction, Gas Chromatogephic/Mass
Spectrametric Methad 92 [
81 | Lead 1) Digestion, Flame Atomic Absorption Spectrometric
Methed” ¥
2) Digg
82 | Manganese 1) Digaskiorr Flafes
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2) Digestion, Inductively Coupled Plasma Methodi"% -1:{")"
B3 Mercury,..,
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96 | Polychlorinated Biphenyls 1} Ultrasonic Extraction, Gas Chromatographic
- Areclor 1016 Methad"+0
- Areclor 1221 2) Ultrasonic Extraction, Gas Chromatographic/Mass
- Aroclaor 1232 Spectrometric Method 2
- hrociar 1242
- Aroclor 1248
~frocler 1254
- Aroclar 1260 J
Polychlorinated Biphenyls Ultrasonic Extraction, Gas Chromatographic l\»lettq'\;\;{:i%r
- 2-CHlarobipheryl bk
- 2,3-Dichlorobiphermyl
- 2,2 5-Trichtarobighenyl

- 2,85 Trichlorabiphenyt
- 2,2‘.3,5'—Tetrpr_hlo‘rabipherwl
- 2,2.5,5 - Tetrachlgrakipheryl
= 2,344 Terrachlorobipharyl
S35
Pertachlorcbiphenyl
.22855.
Pentachlorobiphemyl

- 2,33 4.6
Pentachlorabipheny|
-223449.5-
Hexachlorobiphenyl

- 2,234,555
Hexachlorobiphenyl

- 223556
Hexachlarabiphenyl

-22'A 855
Hexzchlorabiphenyl
_22a33a8 5
Heptachlorobiphenyl

- 2234455

Heptachlorobiphenyl
-Z73045 6
Heptachiorobiphenyl
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-22.340 556
Heptachiorobiphenyl
S 5384\ 556
Nonachlerbiphenyl
57 | Pentachiorophenol

Ultrasenic Extraction, Gas Chromatographic/Mass
Spectrometric Methiod! 1526

98 | Phenanthrens 1) Ultrasonie Extraction, Gas Chrematographic
Mathad!"*™

2} Uttrasonic Extraction, Gas Chromatographic/Mass
Spactrometric Method! %!

99 | Phenol Ultrasoric Extraction, Gas Chromatographic/Mass
Spectrometric Method!9#9

100 | Pyrane 1 Ultrasonic Extraction, Gas Chromatographic
Method! 1

2) Ultrasaric Extraction, Gas Chromatographic/Mass
Spectrometric Method!%%

101 | Setenlurm 1) Digestion, Hydride Generatian/&tomic Abstrption
Spectrometric Method™

2) Gigestion, Inductively Caupted Plasma Method 3

102 | Silver Oigestion, Induttively Coupled Plasma Mathod'4

10% | Styrene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method ™2

o4 | 11,22 Tetrachlorpethane Purge and Trap, Gas Chromatoeraphic/Mass
Spectraretric Methad™

105 | Tetrschlorcethylene Purge and Trap, Gas Chromatoeraphic/Mass
Spectrametric Method! &1

106 | Tolugne Purge and Trap, Gas Chromatographlc/Mass
Spectrometric Methoa>29

W07 | Toxaptiens Ultrazanic Extraction, Gas Chromatoaraphic MethodH®#4

08 | TRH (CoCa) 1] Purge and Trap, Gat Chramatagraphic Method™%2

2 Purge and Trap, Gas {.hrcma\ographmeass

W9 | TPH Gyl ! - gijr;i W‘“"
110 [ TPH (Cora-Casd Ulnawlﬁ’ﬁ FOMET) gh‘.etho s

111 | 1,248 Trichlorcberzene Purge and Trap, Gas Chromatogrsphic/Mass
Spactrometric Method ™% = yin

112 L11-Trichloroethane...

3. aminnsuiuiduinisanel. glatwmeidide. fusindi ¢ rgsme:
Fouuffarefed, 2567

4, APHA, AWWA, WEF. Standard Methods for the Examination of Water and
Wastewater, 23™ sd. Washingtan, DC: APHA, 2017,

5. United States Enviranmenal Protection Agency. Standards of Performance for
New Stationary Sources. 40 CFR 60, Appendix &, 2019,

4, United States Environmental Pratection Agency. Test Methods for Evaluation
Solid Waste Physical/Chemical Methods, SW-846, 1597,

. United States Enviranmental Frotectian Agency. Test Matheds for Evaluation Selid
Waste Physical/Chemical Methads. Acid Digestion of Sediments, Sludees, and Soils.
SW-846 Method 30508, 19946,

8. United States Environrriental Protection Agency. Tast Methods for Evaluation Solid
Waste Physical/Chemical Methods. Alkaline Digestlon for Hexavalent Chramium.
SW-B46 Method 30604, 1596,

9. Linited States Environmental Protection Agency. Test Methods for Evaluation Selid
Waste 3. Physicai/Chemical Methods. Separatory Funnel Liguid-Uiquid Extraction, SW-846
Method 3510C, 1995

10, United States Environmerital Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods, Ultrasonic Extraction, SW-846 Method 3550C, 2007,

11 United States Enviranmantal Protection Agency. Test Methods for Evalusticn Solid
Waste Physical/Chemical Methods. Purge and Trap for Aqueous Samples. SW-845 Method
5030C, 2003,

12 United States Environmental Protectlon Agency, Test Methods for Fualuation Solid
Waste Physical/Chemical Methods. Clased System Purge and Trap and Extraction for
Velatile Organles In Soil and Waste Sample, SW-846 Method 50354, 2000,

13, United States Ervironmental Protection Asency, Test Methods for Evaluation Solio
Wacta Physical/Chernical Methads, Inductively Coupled Plasrna-Optical Emission
Spectrometry, SW-B46 Method 6010D, 2014,

14, United States Enviranimentat Pratiction Agency, Test Methods for Evaluation Solid
Waste Physical/Chemical Mathods. Flame Atomic Absorption Spectrophotometry, SW-846
Method 70008, 2007

15. United States Envirenmental Protection Agency Tast Methods for Evaluation Sotid
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112 | 1,11 Trichloroethane Puree and Trap, Gas Chromatographic/Mass
Speictrametric Method %

113 | 1,1L.2-Trchloroethane Puree and Trap, Gas Chromatosraphic/Mass
Spactrametic Method 2

114 | Trichlorcetivylene Purge and Trap, Gas Chromatagraphic/Mass
Spectrometric Method' 35

115 | 2,8,5-Trichlorophenol Ultrasanic Extraction, Gas Chramatogaphic/Mass
Spectrometric Method

116 | Z48,6-Trichlorophenol Ultrasonic Bxtraction, Gas Chromatoeraphic/Mass
Spectrometric Method 320

17 | 135 Trimethyltienzens Purge and Trap, Gas Chromatographic/Mass
Spectrametric Method 74!

118 | Vanadium Dlgestion, Inductively Coupled Plasma Method ™

119 | Vinyl acetate Purge and Trap, Gas Chromatographic/hass
Spectrametric Method '™

120 | Vinyl chlcride Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method 2

121 | m-Kylane Purge and Trap; Gas Chromatographic/Mass
Spectrometric Methiod '#2%

122 | o-Rylene Purge and Trap, Gas Chramalographic/Mass
Spectrometrle Method

123 | pKylene Purge and Trap, Gas Chromatographic/iass
Spectrametric Methad'*7

124 | Aylene {Totsl) Purge and Trap; Gas Chromatoeraphic/dass
Spectrometric Method!' 2%

125 | Zinc 1} Olgestion, Flame Atomic Absorption Spectrometric
Method ™4
2) Digestion, Inductively Coupled Plasma Methad ™
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16. United States Envirenmerital Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chermical Methads, Chremium, Hexavalent {Colorimetric). SW-848 Method
T196A, 1592

17, United States Envirormental Protection Agency. Test Methads for Evaluation Solid
Waste Physical/Chemical Methods. Mereury In Liquid Waste {Manual Cold Vapor
Technigue). SW-B46 Method TAT0A, 1594,

18. United States Environmental Protection Agency. Test Methods for Bvaluation Selid
Waste Physical/Chermical Mathods. Mercury in Solid or Semisolid Waste (Manual Cold-
Wapor Technigue). SW-B46 Method 74718, 1998,

19. United States Emvironmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chermical Methods: Mercury In Sollds and Solutions by Thermal
Decompasition, Amalgamation, and Atomic Absorption Spectrophotometry, SW-B4é
Method 7473, 2007,

20. United States Environmental, Pratection Agency. Test Methods for Evaluation Selid
Waste Physical/Chemical Methods. Selenfum (Atomie Absorption, Borehydride
Reduction), SW-846 Method 7742, 1994,

21. United Statws Envirorimental Frotection Agency. Test Methods for Evaluation Solid
\Waste Physical/Chemical Methods, Nonhalogenated Organics Using GC/FID, SW-848
Method 80150, 2003,

22, United States Enviranmental Protection Agency. Test Metheds for Evaluation Solid
\Waste Physical/Chermical Methods. Organochlorine Pesticides by Gas Chromatography.
SW-B46 Method BO81B, 2007,

73, United States Envirenmental Protection Agency. Test Methads far Evaluation Solid
Waste Physical/Chermical Methods. Polychlorinated Biphenyls (PCBs) by Gas
Chromatography. SW-846 Method 80824, 2007

24, United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Cherrical Methods, Pelynuclear Aromatic Hydrocarbons, SW-846 Method
8100, 1980,

25, United States Environmentzl Protection Agency. Test Metheds for Evaluation Solid
Waste Physical/Chemizal Methiods. Volatile Organic Compiounds by Gas Chromategraphy/
Mass Spectromelry, SW-B46 Method B2600, 2018,

26, United States Environmental Protectlon Agency. Test Methads for Evaluation Solid
Waste Physical/Chermical Methods: Semivolatile Organic Compounds by Gas
Chromatoeraphy/Mass Spectrometry. SW-B46 Method B2T0E, 2018,
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28. Unitea States Envircnmental Protection Agency. Test Methods for Evaluation Solid
Waste Frysical/Chemical Methods. Total and Amenable Cyanide : Oistillation, SW-Ba&
Methed 9010C, 2004,

29, United States Environmental Pratection Agsnoy. Test Methads for Bvsluation Sohid
Waste Physical/Chemical Mathods, Cyanide Extraction Procedure for Salids and Oils. SW-
B46 Method 50134, 2014,

30. United States Enviranmental Protection Agency. Test Methods for Evaluation Solig
Waste Physical/Chemical Metiods. Cyanide In Waters and Extracts using Thrimetric and
Manual Spectrophotometric Procedures. SW-B46 Method 9014, 2014

3L Unied States Envirconmental Protection Agsncy. Test Methads for Evaluation Selid
Waste Physical/Chemical Methods, pH Etectrometric Measurement, SW-B4E Method
9044C, 2004

32 United States Environmenial Protection Agency. Test Methods for Evaluation Salid
Waste Physical/Chemical Methods. Soil and Waste pH, SW-846 Method 00450, 2004
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