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N13USENUANNINLESAIUANALAIN

(Quality Assurance and Quality Control)

nsUsziulazAIuguAunIw (Quality Assurance and Quality Control) d1wsulasenns
fanunsirdeuuarUsaillununwiaindouveindegaamnssuntuaime Wusruunismuay
AunndiannsalilunisBuduanuindefevesmsussfumiugniasuazusiudrlunmsivinsei
fregrenunIndaandenveslatenis sruunisUsefuamnin (Quality Assurance Programs)
Usznoudedunaunisiniiunisitérdy fe NN5AUANANAIN (Quality Control) uazn1sUsziiiuy
AN (Quality Assessment) Tng T UnoUT895UUN5U 52 A ULALATUAL AN NTEUUADINTHY D
e fURNsIAs iy u3en madiefauindeuing S1dm sudunisaudosmunluionats
WASFILEING WON.17025:2017 (ISO/IEC17025) wawfl 0412 NNAUNNUINATTIURER ST AR AN T
Tnen1smvauaanInIsAnauATIaaoUA I wEIadenvadlasinsldsndunisilutunen
AAauly (Field Quality Control) LLazlu%y’umauma'luﬁaaﬂﬁﬂ’amﬁLﬂswﬁ (Laboratory Quality

Control) Ineiis1eazidennadl

AL URAESNW

A79819

l

ANSIALAS I #79879 9079819497
A159190HY

A 4

Vo fuRnisiasngi

\ 4

Tunmauy

A 4

\Ww3ale gunsal

NSAIVANMIBE

PILAANLALLENENT

@ e '

AfuAIDE19




1. mM3aruAuAuNIWATAEUIY (Field Quality Control)

Tumpuiusaudnisdanioufidenu aunsel in3eeile aufisnisdsiegne Gududiunis
1091155 IUAMN M InglaunsTaNIsuaLn 1AL Lanedall

1.1 NMFASLHY

111 Weligadszasruesnisauauaanwlunisiivimedneilussd@niow duneunis
Naukuieinudfgydenalimnziilusg1eds lnoadedsfindau nad aldane

duausedesaviiu aanufiuasganudiedi
1.1.2 susdmifiniaaundeisnisifiuiegngnassnisuinsgiuaina

a wa o

1.2 msmsiadeuaMunianvaaasasie gunsal waznmvuzlunisifuitedne Snsufuansil

1.2.1 msnswaevanmesaunsal insesde Tudanunioulunisiiviiedlunimauiy

warlupsUfusing
1.22 nsdduilsuniedleaiane uazdaiuienaisnmsusuiisuniesdionnass

123 mshauazeinniedle gunial wasdninuiniacde

1.3 NISLASEUNIVUL

mawsumauzdmiunsifiviegasnisussymegmdinimaivlaganunsauus

AULdMTUNTUTTNUUTEVIVRIRDENY Al
13.1 gunsaldmsumsiiuiegeeinmaily

gunsalrsesuimdmiuinusegemalagly Midget impinger finsyhauazen

o
=1

o lUlgusiadl
® 1j1 Midget impinger wlwhenlasia
o ugunsel rdeslonaznivuruse detevhemiuazeIn (Detergent)
o Hwhehisz 23 ads
o Hshednduuiqnd

o  ANluUNUNALDINAIN LI

o Augunsalaslundesiiazern



AN9199 1-1

132 gunsaidmsufiuiiegnansdunidsyimvedis (VOCsluussanie

gunsaldmiuifiudegeniAasBunidsevedis (VOCs) luussennielaeld

[
s a

faAtiamas fall

® 7ADINTABBNAIY Rough pump FULVEBAUU < 2 psia

® anaINAEBNeIY HY pump UNERAINAY 225 mtorr

[

wnlulasiauigzoauasduuseaa 20-30 psia

FIUIUTDUVBINNSANUSEUN 3-10 FU

duAsEeuUilaLaIlANar L REInevso Ll Tnenisdnfinglulasiau

UTans 99.9999 % asludsenilawes udnhluvinnmsiesssiauad
1.3.3 gunsalaviazasiledmiuifiusiegnediu

o lunsdifdasnsAnwianizimmtndusznay TrldiasesiloAudiotsfusnznay

%1im grab sampling iU Ekman bottom grab, Peterson grab “1a®l

o lunsalfAnwinisavauveansananany lubmasturasdunznaulildiasasiiatfiu

FOUNAUNZNBUMILTZAUAIINEN (core sampler)

o AvurdmuUTIIlTIaNaaindu Baumsdndliazeinsmensalunin 50%

yilafifinuuIansas (analytical reagent grade) wddemeuInay Liugunsel

wseadlaldlugananafiniiazenaeiaslanuiiagauas nusussy

1.3.4 gunsaluaznrvurdmiumsiivimetiaihsuldiaisnsianuazeiauandduy
























2. nsAUANAMNINAE LR SU{URN53AS 1B (Laboratory Quality Control)

2.1 N159AN15A72819NAFDU

2

elvnunageuitunaunisaiviuegilssuy SadituseulunisaiunuaunIw 6l
2.1.1 MSUNESIDENS

nsundegvssivautunn el juinisusenaumelureuinis/Chain of Custody,

ludesnegandauiusingis
2.1.2 nmsfuiegn veaheviesluRnisusenaume

> giuiaveulunsuuRminivinnsanagsuruanysaivesegwilasuaniuauy

Y

u,axmmml,ﬁui’ﬂmamwﬁaashﬂﬁmamwagjﬁ]uﬂ’jwxﬁﬂmﬁmswﬁ

»  wuunesuluvesuuinis/Chain of Custody , WUuWBsUTUNNEN1ILWINABUSIND

an wreemegazyimafiudiegns, TudwhetavesdereslfuRnis

> ATREBUANYME ANWAIBENTINIUNITLEUTTY (WA, WaUsTY) kavadluluiingy
fod1e nsdlfmedvegluaniwldiSeuiey viafadenie visldasuauduiuiivuedazdna

nsEvuRBN1sVAFBUABILIIlAuesuLUIMINTIU et Mg s Uisulvividetuiy

> IA15AIMUAVLIELAYAL 0819 wazastuAnluuunesuluAvesuusnis/Chain of

Custody ludeiragne waztuiinasluaynsusiedne iivunaaennsiu wazilussuufiawsaniu

asunaule

> InsimunegueietsdmsunisIvuiesiedn lnedlafiteyveiieg1and

Y M v g s
aﬂmmmmaglmﬂwaﬂ

» finsiathe wanwunoausisgraasiunsivuie Wwalunisusdissgredmsutinld

NAADULAZTOIVUEFD LY
2.1.3 ANSASIEBUATUNAFDUY

Wil evieal JURNsRsIaeuT1en1savinadou iiweuddmii it inaaeunsiu
Usznausme Juiinsiaide, dnaieseu, sWamedsuasenmmagey Winifinagouinmsaaey

SIUAIIAYRNAFDUNNLUUATINTAWITITR DS Ueaz U TLNNFIDe4
2.1.4 nsiiusnwsieeng

> @wihiviesd§URins delvilinswssuanuiinmngadluniafiuinwdedlegly

ANNNARADAYIANDUY WASUAINITNAADUY

v

> Jawssuiufifivingay wazieaedmsunisiiuinwimetefideanisguaduiieiy

11



> dnsdudinuissTeiuiinazguddmsunisiiusnwaiupinudndu wieuldoue
FIADALIAT
2.1.5 msdwiheimed

o w1 A A g

> adumInsaeudeyaiiiiedfusegniivaaauudy ivznsdsrundansdary vise

Aulimueignisifudiseylitafiongnisfuiiuiidmun duainiufidwanaasufidanisiiosanis
SudrgselUTivunzau

> Asnamwihods snagihilfeseadounioll vdndulifethosemsdmine

> Smstuiinsenisfegiediozsmung

> PIMUILAIDYI AIUAMIULNLNZEN

2.2 YdUYILNITIATICH

VBUNUTIINTIATIEN WT1Ewes uaisinsey veeeaufuinisuanddunised 2-1 B9

2-5

12


















3.2 N15ATUANARININNISILATIEINA Y
3.2.1 MIAIUALANNINYBY Reagent Blank 138 Method Blank

> N1SATIADULALIMAS YN Reagent Blank azuilunsiaasunisvuliesuves
a1sniilutunaunisnseudiage lagaeviin1s3asied Blank 1 fMae1ean1sIATIEWa8e19 1 9

W3BYNT 20 F0e9d parameter Wieniu (5% basis) wagynATIdnswsoua1siaiiyav

= ff¥eld (Level of quantitation/LOQ) fifnluiAu 10 winwesrndeuuy

|
1 o LY

U1M5§1U (Standard Deviation/SD) 484 Blank wazlaifiumAisigauassiiagie LOQ (Blank) < 10SD

(Blank)
3.2.2 MsmuANAMNIWIAY Laboratory Fortified Blank %38 Blank Spike

> NSAVANANMN IAERTIVEDUAINYNABINISVULDIIRIUJURANTIINMS
Py uivaua Wehmsiengilasansupsgiudldeiaiian 10 whwes Method Detection
Level (MDL) w3ofl@1nanaua4nsmu1nsg e parameter iy maveaevazAmIMALdnd YD
F19819 Fu3un1 Laboratory Fortified Matrix #58 Matrix Spike #1%3U Matrix Spike 9g#i11dun1s

41U 1 siregesiafag19lasevvn 20 f1e81avise 5% basis
> F1 %Recovery aglute 85-115%
3.2.3 N353 Laboratory Fortified Matrix Duplicate/Duplicate Sample

> Wudunsun1snseasuynfiag AN IEA a5 AT IE YL e
A3deUUsEAENMAMILIugIgniadlaenis Duplicate yn 1 f18E1e AansiiasIzivn

20 $79819%58 5% basis
» A1 Relative Percent Difference (%RPD) mﬁﬁadﬂaaﬂﬁ’l 20%

%RPD = Sample result-duplicate result x 100%

(Sample result + duplicate result)/2

%RPD < 20%
3.2.4 MIATIR@UNIY Continuing Calibration Standard, CCS

> mia%fwﬂmw:mmgm Continuing Calibration Standard, CCS d1m3unng
Awsizilaneiinisnsisaauanuduturetarsuinsgruniiu s sunswunsgulaenisun
4158381801M57IUAMUTLTUATINA1N ATuNTAFIINTINLIRSEIY LIINSTIATIENNATIAIRN

A519NTINUIRTIIU

18



> ArAnuutuiiszeausulavviosagludie £ 5% ¥84A1939 (% Recover

2¢/luY24 95-105%)

3.2.5 Calibration Verification Standard ilailnsiisuarnudutulusieg1ataaldns v

WINTHIY

> Wunisasivasunarasuiisunisyirnureaaissdeludawiaifiunnsig
FeraipvinnuisuauLasgaing e1ada1vawadnsivdounlacil Jinisasuiiisu launisldans
WIRSFIVTIINNTAT NN IWLIRSFIVNYIINISIATIZAGNATY d1sumsguitldarsdamnuudulugas

flananswesrmsaeuiisy kagvinsvegeuinssvgnageiaiies lnevinisasuiiiguyne 20 Mot

> ANPULANENS (% Difference) lalilfsunlaaiy 10%

% Difference = True Value - Found Value x 100%
True Value
% D = + 10% or 90-110%

3.2.6 MslPasImsILATn133UTee (Reference Materials (RM))

> Tunsnsaadwmsed dnsldansuinsgruiisusesaugnsesanaaituidy
11955141UN199592a0U TR T84 1nunN19R539a15NIRTFIUNTINTTUTEN 1 F081e ABNITIATITY

shagraimn 10 Feghs
> Arfiveudulaozdotoglutdae & 10% ve9 100% Recovery U9 4A19%
(% Recover ag’lu‘daq 90-110%)
3.2.7 N13RTI9@UAT Mean Chart Calibration
> Asa¥angImImsgIU (Calibration Curve) Inmsldansfianududy
?’immwammﬂmmgm (Mid range)
> Adilddsmunaeidormunsewing -UWL waz +UWL
3.2.8 N1ATIAEDUMIY Laboratory Control Standard, LCS

> WunsesraasunisUuileuarsavatslavguinsguildlunisinsizy lnonns
Wuarsazarelavzuinsgunnsuanulutuaduiindy 1IR1UNTEUINNITIATIERY NTURDY

LULREIAURIDE N9

> figeusulel desdlanududusgludig = 15% 199A1339 (% Recover agllugag

85-115%)

19



3.3 m3Usziiuamunw (Quality Assessment)
3.3.1 N19¥1 Standard Addition
> lunsdimsiisvisiedidluyng 1 4 @miudiedsidmseiludianan
i) feeiiniavi Standard Addition iensaaseUA %Recovery ‘anmimmgmnﬂﬂ%
> BMsienen

Fonfegnewn 1 feghs wuesnegrseenilu 2 dauwin g A aandudliuusnld
Wuasuespiunnsvaududuniusuady uazdndrunislifeudinaislaadly mnduihdegnams

L4

2 @3 1YNSIATIEINUS Nl avE N ARenN1s RS 1SN SV Ea

NNSATLI

% Recovery (C-Co ) x 100

A
lay C, = enadiduvesedwiidoaduansumsgu
Ce = eududuressneeililifuanslagasly
A = euduturesarsmssuTiAuadly

> Tun15vi1 Standard Addition ausiaaildn % Recovery aglutae 80-120%

3.3.2 113%1 Unknown Sample

= 1111911 Unknown Sample (Aa SRM) 713l Matrix TndLAuaAuA2108147
vierUuRinsiie g ivieaufuinig vimsliesiedt legludinsuddviguiifaumsiu s
AAIEuazilTEuEUNan1TIATIEYRUAI95989 SMR

> U URNT5TN1991 Accuracy Test vineg1adaalaz 1 A tiaidunns
M5IEBUITNTIATIY UasnedauANT Iy vesiasl JURNTS

> enfleseilarelliinaindiase Insaisegluang & 20%

3.3.3 nN15%1 Precision Test

> 1UUNIINAADUANNLLUE19993BN1TNAGDY RSIVFBUINNAINANITILATIEH

(reading) Tunsiimsizvivians 9 ase Tumegamsiu Tutdwssoziiafiuansenu

> YioeUufin15dn1svin Precision Test adetiaeUay 1 ASY Ineivunt9einis

11 Precision Test Wunan 1 e1%ind lagvigidu 10 A%

> NANTIATIEVTLARBadA1 %RSD w30 %CV aglutie 5%

20



3.3.4 Proficient Test

> Wunsveasuaiudiuig lnentsdisiudunidioaiuesfs lown
nswInemansuinnsuaznsulssny lunsveasuaiuaiunsanisueasvesdnivermans uaziinis

WAFAUNUIBIUFNU TN
> YU URN5En15vn Proficiency Test agauae Uaz 1 Ay
3.3.5 Compliance Audit

<) a o v & ad v ° =l t e
WuniseasadszllunanisaralinmesiiiduluamudBuinsprutenivuavsonile veq

Vv

ViosUuRnTIiATIEy
3.3.6 Laboratory Quality System Audit

unsasadszifiussuumivauauain sesdjianisiimseiiieliiuszdnsiaam

frngnsatiazudug lnegnsrvaaunieusn nienuinwiiuszaunisaiuazanudiuigy

Vv Vv

3.3.7 Management Review

a a ¢

< s v a wa 14 14 =] E o
JunisududgessuuaunnvesisslfuRnislviaenadeuaziussavinineseneiies

AuninsaTUssdiunatuvngiateiiunis

4. HaNSATUANLAZNTUTENLAMAIW

v

n1sAuANANINA e luR U URNsTINMIWT oY LazTinsIeRiiegnaensTEIaTd
anduluautuneuresnsiwe Jeyadlaaevinlvin1slmszidegalannugneeududdmiy
VNMBYNNYIINTIATIEY Bean1smiuguasnwaluianiiunsusznausny Tunsun1siufesimn

L3

Mmaaus Tuneunsasavaeuluviesl URMT uazn1sUseldunun nUINaN15ATINIATIY

A191991 4-1 agUnanIPIuANAMNWIIBE MR WeINALLUTIENNA TuniAEwINeY Blank fnge

Avadl Sufiusagng Trip Blank
1/2566 09-16/05/2566 <LOD
2/2566 12-19/06/2566 <LOD

nausieusy <LOD
HANTTAUANARIATH 1 100%

AM5299 4-2 a5UHANIIAIVANAMNIWAIBE1U M TUAARUINAIY Blank A9

A% Sufiiugietig Trip Blank Field Blank Preservation Blank
1/2566 13-14/05/2566 <LOD <LOD <LOD
2/2566 20-21/06/2566 <LOD <LOD <LOD
inauiiuendy <LOD <LOD <LOD
HANSATUANANA TN WU 100% 61 100% w1 100%

21



s

A15197 4-3 dsUranIsAIUANTEWBNUJURMTIATIEY (QA/QC) Aaun e INFluUTIEINIA

ﬁ%ﬂﬁ Auifiudaegne ReagentBlank | Linear Regression (R?) Duplicate
1/2566 09-16/05/2566 <LOD 1.000 0.0
2/2566 12-19/06/2566 <LOD 0.9999 0.0
\neusiTiEeN3y <LOD 20.995 <10%
HANTIAUANAMATN s 100% 61 100% 61 100%
A99fl 4-4 agunansmuRuTesissU fiRNsTAs 1A (QA/QC) ﬂmmwﬁmma
e | unny Method | Duplicate | =~ CCS | avs MetrixSpike |
2 ﬁ"aama Blank (%RPb)f  (%Erron) (O%Erron) | (%Re¢5§}é}y) "Reg; :z;'?n ‘
1/2566 | 13-14/05/2566 0.1-3.3 1.0-2.9 0.2-5.2 94.6-101.3 0.9980-0.9999
2/2566 | 20-21/06/2566 0.0-4.1 0.0-24 0.7-4.8 90.8-103.5 0.9972-1.0000
Inawsiigeusy <10% <5 % <10 % 85-115 % 20.995
HAMIATUANAMATN | 61w 100% | 61w 100% | 61w 100% | 6w 100% 61 100% H1U 100%

22









































































































































































s ~
aoi39p1lszea3 519
101/12 %Y 9 M. VINWIE

= =y
8.A351%1 2. ¥aY3 20110

Ins./Insas. (038) 311379

d »
SINUHAM I AATILHNANAADBIAY (Primary productivity)
' a - 4 T gul
11 Primary productivity (FAHAAIU0IAN) 32 UVBNNIANUGANTNY TN UDILN A9
v ¥ A . .. =] = LS VY v ¥
un a1 1aNAUA1 Primary productivity gefaziinnugauanysasiun Tunundunuuraniila
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nuA Primary productivity mﬂ%zﬁmmqﬂuﬁuymﬁ'aa afn Primary productivity Wnagll
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Primary productivity wdlgunymsine 3 a1 fe
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f1 Respiration 9121009013 150DNTIUVBILNWAINADUNY LAZUNANADUTAINOY

¥ 4 T a a daa ¥ A
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f1 Net production 15 0WAKRAMI0IAUFNT V2 VONDIAINAINITO IUNITTO5TY
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Station Gross production Respiration Net production
(mgC/ms/hr) (mgC/ms/hr) (mgC/ms/hr)
a0 A 301.04 197.04 136.84
AU B 218.94 65.68 164.20
a|il C 136.84 51.09 94.27
@013 D 202.52 157.64 71.15
a0H G 246.31 164.20 109.47
a1 H 261.44 280.89 27.37
a0 J 126.70 65.68 71.97
a01H K 122.00 101.03 37.81
gL 105.36 43.57 69.04
ao1il P 191.57 98.52 109.47
7014 5 KM 168.57 103.28 82.50

a d a § o = { g a 1
%mm‘mm‘ﬂzwmwawamﬁmﬁ’umnmuﬂuqmﬁmmsumumwﬂﬁmumamam

d’l % d‘ a é 1 = dy £y 1 . I~
o TuN 20-21 UgU1eU 2566 HamWananioInuuaadlugUn1ves Gross production Tagdinn

=

v k4 v
8g33M319 105.36-301.04 mgC/m’/hr aguaas13lumise aonfinlinandaiosdumnnga Ao

&

I=1 né =t a dy Y 3 1 dd‘d a dy 9 9 d‘
01U A YIUAINARNDALUDIAU 301.04 mgC/m /hr ’ﬁ’J‘H’dﬂ’lu‘ﬂllNﬁNﬁﬁLU@QﬂHH@HW@@ Ao

=4 é = T = g’/ 3 né as d'd 1 S g A
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a g d o d o A a
1319 HAMSIATIETIWAINABY (NiTegnawnITINumIne) (fufedaiio¥im 20-21 figunen 2566)

A3vulnlan

anamngu

(Genus/Group)

I3
PBunaunainney

SKM

¢ A
HNDINADUNY (¢

< a
Faaneans)

Cyanophyta

Anabaena sp.
Oscillatoria sp.
Pseudanabaena sp.

Richelia sp.

658 39 931 1,432 1,476 2,665
66 68 664 27 90 103

4,860
89

Chlorophyta

Euglena sp.
Geminella sp.
Gonium sp.
Lepocinclis sp.
Pediastrum sp.
Scenedesmus sp.
Staurastrum sp.
Tetraedron sp.

Trachelomonas sp.

23
34
45
124
147
23
34

Chromophyta

Actinocyclus sp.
Actinoptychus sp.
Alexandrium sp.
Amphora sp.
Asterolampra sp.
Asteromphalus sp.
Aulacoseira sp.
Bacillaria sp.
Bacteriastrum sp.
Cerataulina sp.
Ceratium sp.
Chaetoceros sp.
Climacodium sp.

Corethron sp.

3,072

1,152

7,872
67
38

47 58 25 36 - 10
28 19 - - 16 -
- - - 116 33 -
188 - 149 81 123 113

- 3,860 66 294 - -
611 579 1,245 98 295 5,330
2,632 2,702 3,486 662 262 246
56 87 133 90 66 92
5,264 4,439

3,154 421 689 53,526

75 71 166 45 16 21

32
888
107

96

235,400

43

41

32

32
2,106
12,474

292
12,636

89




M58 HAMIIATIZHUWSINABH (NI509ATIHATIHINDMINA) (FuiIethaiia i 20-21 Tgineu 2566)

GE)
39l ana/ngu Pnauwasiney

(Genus/Group) A B C D G H J K L P SKM
Coscinodiscus sp. - - 77 85 48 83 107 33 82 86 73
Cyclotella sp. 136 91 - 113 19 75 54 41 - - 24
Cylindrotheca sp. - 50 - 75 68 133 72 - 31 535 24
Dactyliosolen sp. - - 451 470 - - - 98 72 21 194
Dictyocha sp. - - - - - 33 - 25 - - 8
Diploneis sp. - - 29 56 10 - 45 25 10 11 -
Ditylum sp. - - - 19 10 66 36 57 - 107 -
Entomoneis sp. - - 67 19 - 25 63 8 10 32 8
Eucampia sp. - - - - - - - 49 - - -
Gonyaulax sp. - - 19 - - 17 - - - - -
Guinardia sp. - 17 2,688 5,640 869 1,992 286 820 236 300 2,592
Gyrodinium sp. 34 100 - - - - - - - 64 -
Haslea sp. - - 48 28 - 8 - - - - 24
Helicotheca sp. - 25 - 470 222 913 224 74 164 96 648
Hemiaulus sp. - - 1,037 686 39 2,822 474 230 923 856 810
Lauderia sp. - - 115 766 58 747 215 246 974 193 446
Lyrella sp. - - - 9 232 - - - - - -
Meunier sp. - - - 66 - - - 115 - - 16
Navicula sp. 45 42 10 - 29 - - - 10 - -
Neidium sp. - - - - 10 - - - - - -
Nitzschia sp. 90 42 - 66 29 66 143 33 - - 4]
Odontella sp. - - - 38 39 58 54 16 31 32 -
Paralia sp. - - - - 58 - 54 - - - -
Peridinium sp. 2,305 1,693 - - 29 - - - - - -
Phalacroma sp. - - - - - - 9 - - - -
Pinnularia sp. - - - - - - - - 10 - -
Pleurosigma sp. - - 154 235 483 75 537 57 21 54 73
Proboscia sp. - - 346 414 154 100 448 123 154 21 405
Prorocentrum sp. - 8 29 9 19 - 27 33 144 32
Protoperidinium sp. - 25 230 19 145 25 - 131 205 342 32
Pseudo-nitzschia sp. - - 19 38 68 158 152 410 164 257 486
Pseudosolenia sp. - - 480 75 29 25 - 41 - - 97
Pyrophacus sp. - - - 28 - 8 - - - - -
Rhizosolenia sp. - 58 1,056 752 772 415 627 574 1,128 1,070 729
Skeletonema sp. 859 996 77 94 331,313 830 90 131 21,628 10,454 100
Striatella sp. - - - - - - - - - 503 -
Surirella sp. - 17 - - 39 - 27 - - - -
Synedra sp. 57 - - 28 - - - - - - -
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M5 HANSIATIERUWAINABY (11130gATIHATINNILAINA) (Fuileshadiouh 20-21 Tiguen 2566)

(719)
A3t anangu Uinaumasnaeu
(Genus/Group) A B C D G H J K L P S5KM
Thalassionema sp. 68 1,228 422 3,008 7,720 9,130 2,864 2,214 2,460 2,033 5,832
Thalassiosira sp. - 266 58 301 125 581 116 - 1,435 2,568 81
Trachyneis sp. - - 10 - 10 8 - - - - -
Triceratium sp. - - - 9 - - - - - - -
uHaINReHER (IRoanT)
Protozoa Acanthometron sp. - - - - - - - - - 32 -
Amphorella sp. - - 29 9 - 17 - 8 10 11 8
Arcella sp. B - - - - - - - - - -
Codonellopsis sp. - - 29 - 10 - - - - - -
Euglypha sp. 23 17 - - - - - - - - -
Eutintinnus sp. - - - - - 8 9 - - 21 -
Favella sp. - 8 - - 10 17 9 - 31 21 8
Globorotalia sp. - - - - - 8 - - - - -
Leprotintinnus sp. - - - - 58 8 18 49 - 43 8
Metacylis sp. - - - - - - - - - 32 8
Rhabdonella sp. - - - - - - - - - - 11
Stenosemella sp. - - - - - 17 - 8 - - -
Tintinnidium sp. - 42 - - - - - - - - -
Tintinnopsis sp. 11 91 58 9 116 33 45 25 144 139 24
Vorticella sp. - - - 28 - 25 - - - - 97
Rotifera Anuraeopsis sp. 11 - - - - - - - - - -
Annelida Polychaete larvae - - - - - - - - - 11 -
Arthropoda Calanoid copepod - - - - 29 8 9 - 10 11 8
Copepod nauplii 23 42 96 179 261 91 125 164 62 171 57
Cyclopoid copepod - - - 9 19 33 9 - - 21 8
Harpacticoid copepod - - - - - - - - - 11 8
Mollusca Pelecypod larvae - - - 9 - 8 9 - - 11 -
Chordata Oikopleura sp. - - 29 19 48 8 9 - 31 54 24
ANAUWBINAD U 20 20 31 40 39 35 35 34 33 30 35
ana/nGUUNBINADUTRA S 5 5 5 7 8 13 9 5 6 14 12
ANA/NGUUNDINADUS TN 25 25 36 47 47 48 44 39 39 44 47
Banaumasineuny 4,571 5,164 22,974 | 23,250 | 354,593 | 28,412 | 10,044 8,650 92,101 | 256,865 45,442
PSnauwaanneudni 79 200 241 262 551 281 242 | 254 | 288 589 269
PHnaumwasfmnensi 4,656 5,364 23,215 | 23,512 | 355,144 | 28,693 | 10,286 8,904 92,389 | 257,454 45,711
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A9 HAMIIATIEHINAINARH (TI3agAMHNTTHINUMUA) (FusiIeeuiioIuh 20-21 gunent 2566)

(die)
3wl ana/ngu PFasumasnnou
(Genus/Group) A B C D G H J K L P S5KM
FfinaunaInHa IV WHAINADUNT 17310 1.9357 2.1685 23848 | 03790 | 2.3732 | 2.6817 | 2.6066 | 1.3782 | 0.4517 | 2.0464
Frfinunmnvalpvemnasneuind 1.5421 1.3521 1.4739 11527 | 1.5482 | 22005 | 1.5818 | 1.0459 | 1.3904 | 2.1547 | 1.9904
ﬁ’vﬁmmmi"uaummmﬁnauﬁm 0.5778 0.6462 0.6315 0.6465 0.1035 | 0.6675 | 0.7543 | 0.7392 | 0.3942 0.1328 0.5756
0.36789‘11‘111jﬂ‘.11N'ﬂij“'ﬂuﬂllﬂﬂﬂﬁﬂﬂMiufﬂ'i 0.9582 0.8401 0.9158 0.5924 0.7745 | 0.8579 | 0.7199 | 0.6499 | 0.7760 0.8165 0.8010
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M99 HANMSAATZHAAINTNAY (MUTBQATIMASININVMINA) Tuh 20-21 NgUIEU 2566

Tl ana WHanadninthau

(Genus)

w a o
FAINTNAH (AINDAITIAUNAS)

Annelida

Diopatra sp.
Euclymene sp.
Glycera sp.
Heteromastus sp.
Magelona sp.
Marphysa sp.
Neanthes sp.
Nereis sp.
Nephtys sp.
Paraonis sp.

Scoloplos sp.

Arthropoda

Ampelisca sp.
Cumacean

Isopod

Mollusca

Euchelus sp.
Mactrinula sp.
Marcia sp.
Mactra sp.
Meretrix sp.
Modiolus sp.
Musculista sp.
Nassarius sp.

Pillucina sp.

Pitar sp.

15

45




a dos ¢ a v o a
M319 HAMSIRNEHRTNIMTNAY (MiSegammnssusnumwna) Tufl 20-21 Hguieu 2566 (Ao)

Inldu ana Hanadainihau

(Genus) A B C D G H J K L P S5KM

Solen sp. - - - - - - - - - 30 -

Soletellina sp. 89 - - - - - - - - - -

Strombus sp. - 15 - - - - - - - - -

Tellina sp. 15 15 - - - 89 - - - - -

Timoclea sp. - - - 89 - - - - - - -

Echinodermata Temnopleurus sp. - - - - - 134 - - - - .

Chordata Branchiostoma sp. - - 15 - - - - - - - -

anadaInthnu 3 8 4 3 2 3 3 1 5 4 5
Panadainihau 223 313 90 149 60 283 60 30 90 149 209
MFrHANNTIN BT IHTIAN 0.8833 1.5944 1.2425 0.9005 0.5623 1.0466 1.0397 0.0000 1.5607 1.0928 1.4405
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M3 HAMTIATIZY [LBZA 00U (‘ﬁu%qﬂamﬂssuumﬂmﬂ) (PuAIBenaiia I uN 20-21 UYUBIU 2566)

a3 v ana/ngu Bnammasnaeu
(Genus/Group) A B C D G H J K L P
lunazdireen (13, esrnsans)
Annelida Polychaete larvae - - - - - - - - - 11
Arthropoda Copepod nauplii 23 42 |1 96 | 179 | 261 | 91 | 125 | 164 | 62 | 171
Miscellaneous egg - - - 9 10 - 9 8 - 11
Young shrimp - - - - 10 - - - - -
Mollusca Pelecypod larvae - - - 9 - 8 9 - - 11
Chordata Fish egg - - - - - - - 8 - 11
nawlunazfieew 1 |1 |1 |3 |3 2|3 |3|1]5
Bunadanaziioeu 23 | 42 | 96 | 197 | 281 | 99 | 143 | 180 | 62 | 215
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AN HAMTUATISHASNOUUUIUADEY (Suspended Solids) ‘U‘Slﬁﬂ!ﬁ]!%@EEﬂﬁ]ﬂﬂiiNN]ﬂﬂ]T!ﬂ

G w1 M oo a
IDUAIDENAUNDIUN 22 HYHIBY 2566

ao¥ 13 1unnouuYIUaDE (Suspended Solids)
(Haansunoans)
Uitz Tuanfeuniameazifa 18.97+0.91
VInamMeiulvg 15.63+0.83
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RECALIBRATION
DUE DATE:

Movember 19, 2022

Calibration Certification Information
Cal. Date: November 19, 2021 Rootsmeter S/N: 438320 Ta: 294 °K
Operator: Jim Tisch Pa: 763.5 mm Hg
Calibration Model #: TE-5025A Calibrator S/iv: 0068
Vol, Init Vol. Final AVol. ATime ap AH
Run {m3) {m3) (m3}) (min) {mm Hg) (in H20)
1 1 2 1 1.4160 3.2 2.00
2 3 4 1 0.9970 . 6.4 4.00
3 5 6 1 0.8890 7.8 5.00
4 7 8 1 0.8490 8.7 5.50
5 9 10 1 0.6990 12.8 8.00
Data Tabulation
Pa )( Tstd )
Vstd Qstd \/ AH( Pstd/\ Ta Qa AH( Ta/ Pa)
(m3) (x-axis) (y-axis) Va (x-axis) (y-axis)
1.0140 0.7161 1.4271 0.9958 0.7033 0.8776
1.0098 1.0128 2.0182 0.9916 0.9946 1.2411
1.0079 1.1337 2.2564 0.9898 1.1134 1.3875
1.0067 1.1858 2.3666 0.9886 1.1644 1.4553
1.0012 1.4324 2.8542 0.9832 1.4066 1.7551
m= 1.,99331 m= 1.24818
QST D b= -0.00049 QA b= -0.00030
r= 0.99999 r= 0.99999
Calculations
Vstd=|AVol({Pa-AP)/Pstd){Tstd/Ta) Va=|AVol({Pa-AP)/Pa)}
Qstd=|Vstd/ATime Qa=|Va/ATime
For subsequent flow rate calculations:
= Pa Tstd = ;
Qstd= 1/m (( AH( e )( X ))b) Qa= 1/m <<JAH(Ta/Pa )) b)
Standard Conditions
Tstd: 298.15 o RECALIBRATION
Pstd: 760 mm Hg
Key US EPA recommends annual recalibration per 1998
AH: calibrator manometer reading {in H20) 40 Code of Federal Regulations Part 50 to 51,
AP: rootsmeter manometer reading {mm Hg) Appendix B to Part 50, Reference Method for the
Ta: actual absolute temperature (°K) Determination of Suspended Particulate Matter in
Paf actual barometric pressure {(mm Hg) the Atmosphere, 9.2.17, page 30
b: intercept
m: slope

Tisch Environmental, Inc.
145 South Miami Avenue
Village of Cleves, OH 45002

www.tisch-env.com
TOLL FREE: (877)263-7610
FAX: (513)467-9009
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High Volume TSP&PM-10 Calibration Report

Location : Thai Environmemtal Tech Site ID : Bangkok Date : 1-Aug-22
ITEM : TSP Serfal No : (No.38) Calibrate By : Pipat

Site Conditions

Barometric Pressure (mm Hg) : 760.00 Caorrected Pressure (mim Hg) : 760.0
Temperature (°C) : 25.0 Temperature (deg K) : 258.0
Average Press, (mm Hg) : 754.5 Corrected Average (mm Hg) ! -
Average Temp (°C) : 32.4 Average Temp: (Deg K) : -
Calibration Orifice
Make : Tisch Qstd Slope : 1.99331
Model : TE-5025A Qstd Intercept @ -0.00049
Serial# : 0068 Calibration Due Date : 19-Nov-22
Calibration Information
Plate or CRIFICE Qstd Indicate IC
Test # (in H,0) (m3/min) (CFM) {corrected) Linear Regression
1 11.80 1.724 60.0 60.00 Slope : 35.5364
2 9.00 1.505 54.0 54.00 Intercept: 0.2642
3 7.00 1.328 50.0 50.00 Corr. Coeif: 0.9909
4 5.00 1.122 40.0 40.00
5 3.00 0.869 30.0 30.00 ¢ of Observations: 5
Calculations
Qstd = 1/m[Sqrt(H20(Pa/Pstd)(Tstd/Ta))-b] m = sampler slope
IC =I[Sqrt(Pa/Pstd)(Tstd/Ta)] b = sampler intercept
I = chart response
Qstd = standard flow rate Tav = daily average temperature
IC = corrected chart response Pav = daily average pressure
I = actual chart response
m = calibrator Qstd slope Calibrate By =G

b = calibrator Qstd intercept

Ta = actual temperature during calibration (deg K)

Pa = actual pressure during calibration (mm Hg)

Tstd = 298 deg K

Pstd = 760 mm Hg Approve By

For subsequent calculation of sampler flow:

1/m((T)[Sqrt(298/Tav)(Pav/760)]-b)

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

eimerermip L — SO — i son

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



Thai Environmental Technic Limited
=y QF = Q' -7 o L
VSEN INAUATIIAGSN NG D100

High Volume TSP&PM-10 Calibration Report

Location : Thai Environmental Tech Site ID : Bangkok Date : 1-Aug-22

ITEM : TSP Serial No : (ﬂo.4 ) Calibrate By : Pipat

Site Conditions

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

Temperature (°C) : Temperature (deg K) : 298.90

Average Press. (mm Hg) : Corrected Average (mm Hg) : -

Average Temp (°C) : Average Temp: (Beg K) : -

Calibration Orifice

Make : Tisch Qstd Slope : 1.99331
Model : TE-50252 Qstd Intercept : -0.00049
Serial# : 0068 Calibration Due Date : 19-Nov-22

Calibration Information

Plate or ORIFICE Qstd Indicate ic
Test # (in H,0) {m3/min) (CFM) (corrected) Linear Regression
1 12.30 1.760 62.0 62.00 Slope: 34.6568
2 9.80 1.571 56.0 56.00 Intercept: 1.9742
3 7.60 1.383 52.0 52.00 Corr. Coeff: 0.9940
4 5.20 1.144 42.0 42.00
5 3,20 0.898 32.0 32.00 * of Observations: s
Calculations
Qstd = 1/m[Sqrt(H20(Pa/Pstd)(Tstd/Ta))-b] m = sampler slope
IC =I[Sqrt(Pa/Pstd)(Tstd/Ta)] b = sampler intercept
I = chart response
Qstd = standard flow rate Tav = daily average temperature
IC = corrected chart response Pav = daily average pressure
1 = actual chart response
m = calibrator Qstd slope Calibrate By — = <

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

Pa = actual pressure during calibration (mm Hg)

Tstd = 298 deg K ,

Pstd = 760 mm Hg Approve By : ? yc,@ély &
For subsequent calculation of sampler flow:

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

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

Thai Environmental Technic Limited 1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand
o Tel : +66(0)2373-7799(Auto) Fax : +66(0)2373-7979 « admin@tet1995.com o www.tet1995.com
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High Volume TSP&PM-10 Calibration Report

Location : Thai Environmemtal Tech Site ID : Bangkok Date : 1-aug-22

ITEM : TSP Serial No: (No.3 ) Calibrate By : Pipat

Site Conditions

Barometric Pressure (mm Hg) : 760.00 Correcied Pressure (mm Hg) : 760.0

Temperature (°C) : 25.0 Temperature (deg K) : 298.0

Average Press. (mm Hg) : Corrected Average (mm Hg) : -

Average Temp (°C) : Average Temp: (BegK) : -

Calibration Orifice

Make : Tisch Qstd Slope : 1.99331
Model : TE-5025A Qstd Intercept : -0.00049
Serial# : 0068 Calibration Due Date ;: 19-Nov-22

Calibration Information

Plate or ORIFICE Qstd Indicate ic
Test # (in H,0) (m3/min) (CFM) (corrected) Linear Regression
1 12.00 1.738 60.0 60.00 Slope : 34.7546
2 95.20 1.522 54.0 54.00 Intercept: 1.0714
3 7.00 1.328 50.0 50.00 Cori. Coeff: 0.9897
4 5.00 1.122 40.0 40.00
5 3.00 0.869 30.0 30.00 ¢ of Observations: S
Calculaticns
Qstd = 1/m[Sqrt(H20(Pa/Pstd)(Tstd/Ta))-b] m = sampler slope
IC =I[Sqrt(Pa/Pstd)(Tstd/Ta)] b = sampler intercept
1 = chart response
Qstd = standard flow rate Tav = daily average temperature
IC = corrected chart response Pav = daily average pressure
I = actual chart response
m = calibrator Qstd slope Calibrate By =

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

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

A}

Pstd = 760 mm Hg Approve By : "E-{Do@l‘l?\: !}
For subsequent calculation of sampler flow: v
1/m((I)[Sqrt(298/Tav)(Pav/760)]-b)

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

Thai Environmental Technic Limited 1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand
e Tel : +66(0)2373-7799(Auto) Fax : +66(0)2373-7979 o admin@tet1995.com ¢ www.tet1995.com
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High Volume TSP&PM-10 Calibration Report

Location : Thai Environmemtal Tech Site ID : Rangkok Date: 1-aug-22
ITEM : TSP Serial No: (No.15 ) Calibrate By : Pipat

Site Conditions

Barometric Pressure (mm Hg) : 760.00 Corrected Pressure (mm Hg) : 760.0
Temperature (°C) : 25,0 Temperature (deg K) : 298.0
Average Press. (mm Hg) : 754.5 Corrected Average (mim Hg) : -
Average Temp (°C) : 31.8 Average Temp: (PegK) ! -

Calibration Orifice

Make : Tisch Qstd Slope : 1.992331
Model : TE-50252 Qstd Intercept : -0.000459
Serial# : 0068 Calibration Due Date : 19-Nov-22

Calibration Information

Plate or ORIFICE Qstd Indicate ic
Test # (in H,0) (m3/min) (CFM) (corrected) Linear Regression
1 12.00 1.738 60.0 6€0.00 Slope : 34.7546
2 9.20 1.522 54.0 54.00 Intercept: 1.0714
3 7.00 1.328 50.0 50.00 Corr. Coeff: 0.9897
4 5.00 1.122 40.0 40.00
5 3.00 0.869 30.0 30.00 ¢ of Observations: 5
Calculations
Qstd = 1/m[Sqrt(H20(Pa/Pstd)(Tstd/Ta))-b] m = sampler slope
IC =I[Sqrt(Pa/Pstd)(Tstd/Ta)] b = sampler intercept
I = chart response
Qstd = standard flow rate Tav = daily average temperature
IC = corrected chart response Pav = daily average pressure
I = actual chart response
m = calibrator Qstd slope , Calibrate By P

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

Pa = actual pressure during calibration (mm Hg)

Tstd = 298 deg K
Pstd = 760 mm Hg Approve By P y@cﬁx@' B

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

P A omio

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



TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 NSC-TISLT!;.‘J
TEL.Q-2717-3000-29 FAX.0-2719-9484 CALIBRATION 0002

Cert.No.: 23MM160
Page.: 10of 3

Certificate of Calibration

Equipment : Electronic Balance

Manufacturer : fMettler Toledo

Model : AB204

Serial No. : 1116392227

ID No.: TET.LAB.BALO1

Submitted by : Thai Environmental Technic Limited

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

Location : Balance Room

Received order: - 10 April 2023
Calibration Date : 11 April 2023
Ambient Temperature : 15 °Cto 40 °C
Relative Humidity : 30 % o 90 %

Calibrated by : Khit Ruttanaprapachai

Approved by : cﬁ'\lﬂéﬂ, .

Approved Signatory

() Pornthippa Tameyakul
( ¥) Malee Butkruea
() Suwit Imjai

Issue Date : 25 April 2023

The Uncertainties are for a confidence probability of approximately 95%

This certificate may not be reproduced other than ip full, except with the prior written

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

A 0053464



Equipment ; Electronic Balance Cert.No.: 23MM160
Condition As-Received : Used item Page: 2 of 3
Reference : 2304-01460C-12
Procedure used :-

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

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

1) Standard Weight Set (E2) 15884 24053 70RC007 MM-0010-22 20 Jan 2024
2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This result of calibration was made on requested at the point specified by customer.
4. This certificate is not certified for any commercial transaction.
5. This certification is traceable to the International System of Unit.
Result of calibration ( ) Without Adjust'ment ( *) After Adjustment by External Calibration
Range capacity : 0 g to 210 g Resolution 0.0001 g
Before Adjustment :

Balance Measurement Coverage
Applied Weight Reading Correction Uncertainty Factor

(g) (g) (g) (tmg) (k)
100 99.9982 +0.0018 0.18 2.00

200 199.9965 +0.0035 0.29 2.00

After Adjustment ;
1. Determination of the standard deviation of weighing machine (n=10)
Applied Weight Standard Deviation
(g) of Reading (g)
100 0.00007
200 0.00007

~ Gy
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Eguipment : Electronic Balance Cert.No.: 23MM160
Condition As-Received :  Used ltem Page: 3 of 3
Reference : 2304-01460C-12
Result of calibration 2 3
2. Effect of off center loading : @LC)
A mass of 100 g was placed to various position on the pan. $ :
The weighing machine reading error obtained is given in the table Front Front Front
Maximum difference between
Position 1 Position 2 Position 3 Position 4 Position 5 off-center and central loading

(9) (9) (9) (9) (9) (g9)
-0.0002 -0.0002 -0.0003 -0.0003 -0.0002 0.0001

3. Departure from hominal value
Balance fleasurement Coverage
Applied Weight Reading Correction Uncertainty Factor

(g9) (g) (g9) (£mg) (k)
Unload 0.0000 0.0000 0.14 2.1

0.01 0.0100 0.0000 0.14 2.1

0.1 0.1001 -0.0001 0.14 2.1

0.5 0.5000 0.0000 0.14 2.1

1 1.0001 -0.0001 0.14 2.1

5 5.0000 0.0000 0.14 2.11

10 9.9999 +0.0001 0.14 2.11

25 24,9998 +0.0002 0.15 2.07

50 49.9998 +0.0002 0.16 2.05

100 99.9999 +0.0001 0.18 2.00

200 200.0000 0.0000 0.29 2.00

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

~-00o~
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Special Gases Mixture

Customer Details
Name:
Thai Environmental Technic Ltd.

Address:

1/6 Soi Ramkhamhaenq 145,

Customer Tag No.:

saphansoong, Saphansoong, Bangkok

10240
Certificate Details
Number: 3367/19 Date of Issue: 19-Sep-2019 Expiry date: 18-Sep-2023
Material Details
Production Order: 90155812 Material Cace: 608400-5K-44 Cylinder No.: 118310
Gas content: 5.520 W’ Filling pressure: 145.0 bar Valve: CGA 66055
Cylinder Qwner: LINDE Cylinder Material: Spectra seal Cylinder Size: 40.0L
Laboratory Report
Analytical Result
Component Co:?é?tlrr;?:on Analysis Result' éUncertaintyz Method of Analysis® Assay Date
Sulphur Dioxide 40.0 ppm 41.4 ppm + 10p relative (6)1-PB-352 10-5ep & 19-Sep-19
In Nitrogen : ;
Reference Standard used in Assay
Reference Standard Cylinder number Concentration Expiry date
Sulphur Dioxide 1138235G 25.50£0.25 ppm 7-Mar-2021
in Nitrogen
Analytical Instruments used in Assay
Instrument,/Make/Model Analytical Principle Last Multipoint Calibration

FTIR Spectrometers Nicolet iS50

FTIR-502

10-5ep-2019

Recommend usage condition
Minimum utilization:
Storage condition:

59 of actual content of before expire date whichever comes first.
Keep in well ventilation and secure area.

Comments
When reordering, please quote the material number

Note:

1. all results expressed in this report are on mole/mole basis, unless otherwise specified. The Assay of this Standard has been performed in

accordance with the EP/. racesbility Protocal EPA-600/R-12/531 for the Assay and Certification of Gaseous Calibration Standards using procedure G1

2. The reported expanded uncertainty is based on a standard uncertamty multiplied by @ coverage factor k=2, providing & level of confidence of approximately 95%.
The measurement of this material 1s traceable 1o the St through the reference gas standard which is iraceable to Swiss National Standard of Mass of

other recognised naticnal metrology institutes.

3.{1) Gas Chromatography, (2) Paramagnetic Oxygen Analyzer, (3) Electrochemical Oxygen Analyzer, (4) Electrochemical Moisture Analyzer,

(5) Total Hydrocarbon Analyzer, (6) Other - Specified

page 10f1
This report shail 10t be reproduced except in full
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Tnséuri (66) 38.570-479-93 Insais (66) 38.570-323

Sukanya Parinyasoontorn
Signatory for and on behalf of Linde (Thailand) Co., Ltd.

PB-002/F006

. L Iss:H/2, 01 pharch 2018
Linde (Thailand) Public Company Limited

PLC, Regiskration n2.0107537000783

15" Floor, Bangna Tower A, 2/3 100 14, Bangna Trad KM. 6.5 Road, Bangkaew
Bangplee, Samutgrakarn 10540, Tel (66)2338-6100 Fax (66) 2338-6333
wellgrow Plant: 105 Moo 5, T.Bangsamak, A.Bangpakong, Chachoengsao 24180

Thaitand, Tel (66) 38.570-479-93 Fax (66) 38.570-323




Thai Environmental Technic Limited

Analyzer Calibration Report

Calibrate Date :18-Nov-22 Temperature (°C) 25°C
Analyzer Type S0, Barometer (nmHg) : 759.8
Brand : Thermo Humidity (50£15%): 52.0 %RH
Model . 43C Dilutor . API M700 S/N 625
Serial Number :43C67091355 (No.7) Zero Ailr APT M701 S/N 1825
Range : 500 ppb Standard gas 118310
Calibration of Span
Supply Gas Ref Value(ppb) | Before of Span.(ppb) | After of Span.(ppb) Abs% diff of Span
Zero 0.0 108.0 0.0 0.0
Span 400.0 377.0 400.0 0.0
Multi Point Calibration
DI
Ref Value(ppb) | Analyzer Disp.(ppb) - Outpu le"ference -
Diff (ppb) Percent Diff Abs Percent Diff
0.0 0.4 0.4 0.00 0.10
100.0 104.0 4.0 0.04 4.00
200.0 202.0 2.0 0.01 1.00
400.0 399.0 -1.0 0.00 0.25
Average Diff (%) 1.34
Multi Point Calibration
450.0 -
! y=0.9938x +2.44 -
400.0 R7=0.5588
- 3500
[=X /
£ 3000
& 250.0 e
2 .
5 200.0 - /':/
= 150.0
=1
< 100.0 /
50.0
0.0 :./ ; : : ; z
0.0 100.0 200.0 300.0 400.0 500.0
. Ref Value{pph}
/ -
u 6 Tl b
Calibrate by: U . Approved by : | /qacten
<

ud luased : 00 TuiouA 02/09/15 muAtuuvlesy : QF-QP16-06

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



Thai Environmental Technic Limited

Analyzer Calibration Report
Calibrate Date :18-Nov-22 Temperature (°C) 25°C
Analyzer Type S0, Barometer (mmHg) : 759.8
Brand : API Humidity (50+£15%): 52.0 %RH
Model - 100 A Dilutor : API M700 S/N 625
Serial Number :856 (No.5) Zero Air API M701 S/N 1926
Range : 500 ppb Standard gas 118310
Calibration of Span
Supply Gas Ref Value(ppb) | Before of Span.(ppb) | After of Span.(ppb) Abs% diff of Span
Zero 0.0 7.1 0.0 0.0
Span 400.0 414.0 400.0 0.0
Multi Point Calibration
Ref Value(ppb) | Analyzer Disp.(ppb) - Qutput le‘ference -
Diff (ppb) Percent Diff Abs Percent Diff
0.0 0.3 0.3 0.00 0.08
100.0 102.1 2.1 0.02 2.10
200.0 201.8 1.8 0.01 0.90
400.0 399.7 ~-0.3 0.00 0.08
Average Diff (%) 0.79
Multi Point Calibration
450.0
y=0.9973x+ 1.44
400.0 0
RT=1
= 350.0 e
[=% /
£ 3000 >
& 2500
a /
5 200.0 oo
g s
2 150.0 —
c
< 100.0 /-
50.0
0.0 -::/ [ : 1 : :
0.0 100.0 200.0 300.0 400.0 500.0
Ref Value(ppb)
//? 1 A
Calibrate by: ] v Approved by : / 14 é«jflﬁ 15
\J ’

uf lupsadi : 00

Thai Environmental Technic Limited

Tuilousid 02/09/15

mafuuuresy : QF-QP16-06

1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand
o Tel : +66(0)2373-7799(Auto) Fax : +66(0)2373-7979 ¢ admin@teti995.com e www.tet1395.com




Calibrate Date
Analyzer Type
Brand
Model

Serial Number

Analyzer

:10-May-23
S50,

. Teledymne

. 100 E

2110 (No.21)

Thai Environmental Technic Limited

Calibration Report

Temperature (°C )
Barometer (mmHg) :
Humidity (50+15 %) :
Dilutor :
Zero Air

25°C

760.0

50.0 %RH

APT M700 S/N 625

API M701 S/N 1926

Range : 500 ppm Standard gas 118310
Calibration of Span
Supply Gas Ref Value(ppb) | Before of Span.(ppb) | After of Span.(ppb) Abs% diff of Span
Zero 0.0 2.5 0.0 0.0
Span 400.0 388.0 400.0 0.0
Multi Point Calibration
Ref Value(ppb) [ Analyzer Disp.(ppb) - Qutput le:ference -
Diff (ppb) Percent Diff Abs Percent Diff
0.0 0.5 ‘0.5 0.00 0.13
100.0 99.8 -0.2 0.00 0.20
200.0 198.7 -1.3 -0.01 0.65
400.0 399.1 -0.9 0.00 0.22
Average Diff (%) 0.30
Multi Point Calibration
450.0
y =0.9865x + 0.14 _
400.0 T /
5 350.0 /
B B00.0 e s e
g 2500 /
2 .
§ 2000 e
2 150.0
c
50.0
0.0 r../

0.0

100.0

200.0 300.0 400.0

Ref Value(ppb)

500.0

Approved by :

Calibrate by: %b[/g .
C/

(ﬂc‘rj é&ﬁﬁt‘ B

uf lupsed : 00

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

Tuiewid 02/09/15

1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung

@ufinuuvlesy : QF-QP16-06

Bangkok 10240 Thailand



Thai Environmental Technic Limited
VSN MadadUnassnIng 3196

Analyzer Calibration Report

Calibrate Date :11-May-23 Temperature (°C) : 25°C
Analyzer Type 50, Barometer (mmHg) : 759.8
Brand : Teledyne Humidity (50£15%): 50.0 %RH
Model - 100 E Dilutor : 2API M700 S/N 625
Serial Number 1412 (No.22) Zero Air : APT M701 S/N 1926
Range : 500 ppm Standard gas : 118310
Calibration of Span
Supply Gas Ref Value(ppb) | Before of Span.(ppb) |  After of Span.(pph) Abs% diff of Span
Zero 0.0 4.1 0.0 0.0
Span 400.0 415.0 400.0 0.0

Multi Point Calibration

L Differ
Ref Value(ppb) | Analyzer Disp.(ppb) - Qutput 1‘ cIence -
Diff (ppb) Percent Diff Abs Percent Diff
0.0 0.4 0.4 0.00 0.10
100.0 101.2 1.2 0.01 1.20
200.0 200.7 0.7 0.00 0.35
400.0 400.1 0.1 0.00 0.03
Average Diff (%) 0.42
Multi Point Calibration
4500 -
i y =0.9886x + 0.84
400.0 - £3
R*=1
= 350.0 e
o /
2 300.0 /
& 2500
a /
5 200.0 o
< 150.0
c r_‘/
< 100.0 =
50.0 -
0.0 100.0 200.0 300.0 400.0 500.0
Ref Value{pph)
Calibrate by: %LJ - Approved by : 2 / q,cvﬂﬁvb" B
U /
ufluafad : 00 Tuieuiia 02/09/15 mvfituudes : QF-QP16-06

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

Customer Detals

Kame, Address: Cusiomer Tag No
This Envisonmental Technic Limited /% SoiRemikhamhaeng 45, Khet
Saphansaong, sangkck 10240

Certificate Detalls

Ruymber: 345¢/21 Uste of issue: 18-Aug-2021 Expiry date: 18-Aug 2023
Haterial Detaily
Prothtion Oeder: 90167125 rhgtenial Code 640300-5K-44 Cyhinder Ho. ADLSEZEK
fe o ggt .
Gag tontent: 5528 Fiiling pressure: 145.0 bar Valve: (GA 65855 ¢
Cylinder Dwener, LiNDE Cyindar faateniak Specisa seal Cylinder Size: 404
Laboratorg Repast
Anolytical Gesult
Nouminal ,
Copnponest . y i ' ! ! f seied Ot
’ e Concentration Analysis Resu}& Uncertzinty Method of Analysis Lssay Dpte
Hitne Dyide 405 apm 19.2ppm + 1% relative {6} -PB-352 Pi-Aug 7 18-A0g-21
1 NOx gttty tess then 1.9 ppm
in Nittogen
Reference Slandard used in Assoy
Seterence Standard Cylindet number Concentiation Expity dste:
Higiz Gxide 2788156 51.58£0.41 ppm 25-003-2022
i Hilrogen
Anclyticol Instruments used in Assoy
rstiumentHaks /Modal Analytical Principle tast Kultiooint Calibration
?‘?t? ﬁ%ﬁs@zsz&s Hicolet 1550 FTiR-NO $-Aug-2023
Recommend usage condition
Ainimuen util zgﬁ%az 5% of aclual content ot belore expire date whichever comes first.
: %f:é@,;é Londitiog Keep inwell ventlistion and seqyre area. . .
- Lomments
wheniestdenng, please quote the material numbe
Hote:
b A evt eaprersed @ Ues report ate o e /mle Bt unlens plhoress specitied. The Assey of fhs Steanded s been priloimedn
2ceorgsace wath iz (4 Lateabibty Protme! EPA-6T0/8- 127531 for the Assay 20 Certilication of Baseses Cabbestion Siondardt wing procadate 6
2 the ieperted enganged uncenainly s Yased on. standard uncesiany multiphed by 8 coverage fatiod ko2, & Yovel ot rontidence of approssnsiely 5505,
the mepnnemest of B m% i§3 1 Yraeaabie 1o the T thicugh the relerence gos standard which is biaceable 1o Swiss Nationat Standand of Mass o
SN 1e o b st ol
2 ﬁyf
EReLe 14 7, (I Ponemagrets Orpgon Anslyre, (53 Tlechochensts] Orygen Anatyrer, (4] Listhorhemual Mosstie Analyze,
’i; ety %'fémm Arbpre, (5} Othes - Sgprdied
Sukanys Pstinvasoontion
fage 1edt Sianatory for and on behall of Uinde (Thailand (o, U8
oy sepet shall net be vepeoduted extept i il o oo i?é&
uBln &ud fereelng v (U Linde {Thalland) public Company Limited ssayt o1 pdy 00
el yEssmse buk. Brgeaiasn op JAPERRIES
& 15 vErrTan B 2/ 16 taran e o 58 RuRsh 15 fiese, Gungne Tow A, 13 B0t 18, Banges IO BAL 65 Bued, Gangieew
B e MW(@&} me-eiee Bumwies 1neean Sengler, Somuipenkann 10580, Te (4} TAER-SGE FmSd) ms»e&:
- Gevumald v o} ¢ pueaie prwem sSee 1R walgres Hast 125 8 5,1 b fRsngpiieng € e

%%gs 8138570 4700 Tasgs (65} 38 ST0IT3 Trand, Te {64} IRETE-TTE3 Fo e 376



Thai Environmental Technic Limited
uSun matadenadenlng ina

NOx Analyzer Calibration Report

Calibrate Date : 20-Nov-22 Temperature (°C) : 25°C

Analyzer Type : NOx Barometer (mmHg) : 788.9

Brand : Teledyme Humidity (50£15 %) : 52.0%RH

Model : 200 B Dilutor . API M700 8/N 625
Serial Number : 974 (No.34) Zero Air . API M701 S/N 1926
Range : 500 ppb Standard gas . A009628K

Calibration of Span

Supply G Ref Value(ppb) Before of Span.(ppb) After of Span.(ppb) %% diff of S
U] as ef Value iff of Span
PPy PP Nox | NO | WO, | wNox | ~o | wNo, | 7 P
Zero 0.0 2.3 1.8 3.5 0.0 0.0 0.0 0.0
Span 400.0 417.0 410.0 7.0 400.0 400.0 0.0 0.0
Multi Point Calibration
Analyzer Disp.(ppb if
Ref Value(ppb) ¥ p.(ppb) . Outp%]t Difference '
NOx NO NO, Diff(ppb) % Diff Abs (%) Diff
0.0 0.3 0.3 0.0 0.30 0.001 0.08
100.0 99.7 99.1 0.6 ~-0.90 -0.009 0.90
200.0 198.3 197.8 0.5 -2.20 -0.011 1.10
400.0 399.1 398.6 0.5 ~1.40 -0.003 0.35
Average Diff (%) 0.61
Multi Point Calibration
450.0
y=0.9959x-0.34 _
400.0 RETT /.
-~ 350.0
= /
& 3000 /
2 2500
a /
5 200.0 /..
= 1500
e /
< 100.0 /
50.0 -
0.0 E . : ' . .
0.0 100.0 200.0 300.0 400.0 500.0
Ref Value(ppb)
.
Calibrate by: Approved by : i [ng’ 4,:;!2%/ 8
4
ufluasadi ;00 SufioniiA 02/00/15 mfinuumlosi : QF-QP16-06

Thai Environmental Technic Limited 1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand
o Tel : +66(0)2373-7799(Auto) Fax : +66(0)2373-7979 » admin@teti995.com o www.tet1995.com



Thai Environmental Technic Limited

UsEn malagunadsulng 3100

NOx Analyzer Calibration Report

Calibrate Date : 12-Nov-22 Temperature (°C ) 25°C
Analyzer Type : NOx Barometer (mmHg) : 759.8
Brand APT Humidity (50£15 %) : 52.0%RH
Model 200 E Dilutor API M700 S/N 625
Serial Number : 737 (No.27} Zero Air APT M701 S/N 1926
Range 500 ppb Standard gas 200962 8K
Calibration of Span
Before of Span.(ppb) After of Span.(ppb)
Ref Val % diff
Supply Gas ef Value(ppb) G <0 NO. o N NO, % diff of Span
Zero 0.0 1.1 0.8 0.3 0.0 0.0 0.0 0.0
Span 400.0 422.0 410.0 12.0 400.0 400.0 0.0 0.0
Multi Point Calibration
Analyzer Disp.(ppb i
Ref Value(ppb) Y p.(ppb) : Outpl'lt Difference :
NOx NO NO, Diff(ppb) % Diff Abs (%) Diff
0.0 0.4 0.4 0.0 0.40 0.001 0.10
100.0 102.1 101.8 0.3 1.80 0.018 1.80
200.0 201.6 201.4 0.2 1.40 0.007 0.70
400.0 401.3 400.9 0.2 0.%90 0.002 0.22
Average Diff (%) 0.91
Multi Point Calibration
450.0 -
2000 y=1.0004x+1.06 _
’ R*=1
—~ 350.0 /
) /
[=X
£ 3000 /
2 2500
a /
5 2000 o~
2 1500 n/
c
< 100.0 /-
50.0
0.0 : . : s
0.0 100.0 200.0 300.0 400.0 500.0
Ref Value(ppb)
5 g2 i
Calibrate by: W : Approved by : j [ C(7) @Oéw g

uflundadi : 00 Fuouiia 02/09/15 mufinuuredi : QF-QP16-06
Thai Environmental Technic Limited 1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand
o Tel : +66(0)2373-7799(Auto) Fax : +66(0)2373-7979 « admin@tet1995.com e www.tet1995.com




Calibrate Date

Thai Environmental Technic Limited

Analyzer Calibration Report

. 11-May-23 . 25°C

Temperature (°C )

Analyzer Type : NOx Barometer (immHg) : 760.0
Brand Teledyne Humidity (50+15 %) : 50.0%RH
Model . T200 Dilutor APTI M700 8/N 625
Serial Number 5158 (No.32) Zero Air API M701 S/N 1926
Range 500 ppb Standard gas A00962 SK
Calibration of Span
Before of Span.(ppb) After of Span.(ppb)
Supply G Ref Val b - % diff of Spar
upply Gas ef Value(ppb) Nox NO NG, Ox NO NO, o di pan
Zero 0.0 4.3 4,1 0.2 0.0 0.0 0.0 0.0
Span 400.0 413.0 409.0 4.0 400.0 400.0 0.0 0.0
Multi Point Calibration
Analyzer Disp.(ppb tput Differ
Ref Value(ppb) Y p.(ppb) : Ou pflt ifference :
NOx NO NO, Diff(ppb) % Diff Abs (%) Diff
0.0 0.5 0.4 0.1 0.40 0.001 0.10
100.0 99.7 99.2 0.5 -0.80 ~-0.008 0.80
200.0 199.8 198.1 0.7 -0.90 -0.005 0.45
400.0 399.2 399.0 0.2 ~-1.00 ~-0.003 0.25
Average Diff (%) 0.50
Multi Point Calibration
y =0.9971x - 0.06
400.0 i —
R?=1
— 350.0 / -
2 -
£ 3000 >
.g 750.0 /
E 200.0 /u
= 1500 /
=4
< 100.0 /u
50.0
0.0 : - . : .
0.0 100.0 200.0 300.0 400.0 500.0
Ref Value(pph)
. W
Calibrate by: / /L/,Q Approved by : 77(7 é’oﬁé\; 4
0

RN |

uflunsadi : 00

Thai Environmental Technic Limited

FuiousiA 02/09/15 @vfiuuwesy : QF-QP16-06

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



Thai Environmental Technic Limited

Analyzer Calibration Report

Calibrate Date : 10-May-23 Ternperatuye (DC ) 25°C
Analyzer Type : NOx Barometer (mmHg) : 752.9
Brand APT Humidity (50£15 %) : 50.0%RH
Model 200A Dilutor . API M700 S/N 625
Serial Number : 56 (No.17) Zero Air APT M701 S/N 1926
Range 500 ppb Standard gas AD0962 SK
Calibration of Span
Before of Span.(ppb) After of Span.(ppb)
Supply G Ref Val b % diff of §
upply Gas ef Value(ppb) NOx o NO, Ox NO NO, o diff of Span
Zero 0.0 0.9 0.4 0.5 0.0 0.0 0.0
Span 400.0 384.0 381.0 3.0 400.0 400.0 0.0 0.0
Multi Point Calibration
Analyzer Disp.(ppb i
Ref Value(ppb) y: p.(ppb) : Outp%lt Difference '
NOx NO NO, Diff(ppb) % Diff Abs (%) Diff
0.0 0.5 0.3 0.2 0.30 0.001 0.08
100.0 99.4 99.4 0.0 -0.60 -0.006 0.60
200.0 199.8 199.7 0.1 -0.30 -0,002 0.15
400.0 399.5 399.2 0.3 -0.80 -0.002 0.20
Average Diff (%) 0.26
Multi Point Calibration
450.0
200.0 y=0.9978x +0.04 _
' R=T
= 3500 /
£ 3000 o
£ 2500
= /
‘9:’ 200.0 /u
2 1500
£ /
< 100.0 /..
50.0 -
0.0 & : : : S
0.0 100.0 200.0 300.0 400.0 500.0
Ref Value(ppb)
—
| -, ~
Calibrate by: s Approved by : } i 5{0(—(/2.9/ >

v

uflunsad : 00

Thai Environmental Technic Limited

Tufowidf 0209715

wIinuuYesy : QF-QP16-06

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

Personal Pump Calibration Report

Personal Pump/Parameter

Thai Environmental Technic Limited
VSUN MalagsuInasy Ing 310

Equipment Range 0.1-7.0 Vmin
Calibration Range 0.1-4.0 U/min
Calibration Type Drycal
Calibration S/N 4491
Personal Pump | Hi Flow/Low g g Y
ltem AT 1 ATIN 2 AN 3 Average Uncertainty
S/N Flow
1. 20080703002 2.0 1.9960 1.9980 1.9990 1.9980 +0.0015
2. 20080703004 2.0 1.9960 1.9970 1.9970 1.9970 +0.0006

Calibration Date__ 08

/05 /66

Calibration By 2\/" oA
Remark : Uncertainty Type A = o =
Jn
SD =
X = Mean

SD

Standard deviation




Thai Environmental Technic Limited
UsSHN mataguadeulng 31na

©

Personal Pump Calibration Report

Equipment Type : Personal Pump/Parameter
Egquipment Range : 0.1-7.0 Vmin
Calibration Range : 0.1-4.0 V/min
Calibration Type : Drycal
Calibration S/N : 109698
Personal Pump Hi Flow/Low 54 L 4 L4
ltem AT 1 AN 2 AN 3 Average Uncertainty
S/N Flow
1. 20151102093 2.0 1.9970 1.9950 1.9950 1.9980 +0.0012
2. 20151003043 2.0 1.9950 1.9970 2.0000 1.9970 +0.0025

Calibration Date__11 / 06 / 66

Calibration By BJTNO/J
Remark : Uncertainty Type A = c = SD
Jn
SD = Standard deviation

X Mean



Thai Environmental Technic Limited
USUT ImalateadslIng 3166

Analyzer Calibration Report

Calibrate Date ¢ 12-May-23 Temperature (°C) : 26°C
Amnalyzer Type . CO Barometer (mmHg) : 760
Brand :  Horiba Humidity (50+15%): 50.0
Model - APMA 360CE Dilutor : APT M700 3/N625
Serial Number . 42088-7001 (No.l} Zero Air : APT M701 &§/N1326
Range - 100 ppm Standard gas . DB24408,ND24989
Calibration of Span
Supply Gas Ref Value(ppim) | Before of Span.{ppm) | After of Span.{ppm) Abs% diff of Span
Zero 0.0 0.82 Q.00 0.00
Span 80.9 82.00 80.90 0.00
Multi Point Calibration
. t Diff
Ref Value(ppm) Analyzer Disp.(ppm) - Qutpu D1f"fe'rence -
Diff (ppm) Percent Diff Abs Percent Diff
0.0 0.40 0.4 0.00 0.49
41.1 41.50 0.4 0,01 0.97
80.9 €1.10 0.2 0.00 0.25
Average Diff (%) 0.57
Multi Point Calibration
50.00 :
y = 0.89975x + 0.4333
80.00 [l
R*=1
£ 70.00 ~ /
£ 60.00
F 5000
8
5 40.00 /
Z 30,00
2 /
< 20.00 /
10.00 —
0.00 & : : ; ; :
0.0 20.0 40.0 60.0 8C.0 100.0
Ref Value{ppm)
F §
i ; . (7‘ 5 g? >
Calibrate by: (tjj/}// ﬂ ¢ < Approved by : 1 ‘;f @
uf luasaf : 00 Fufiewlid 02/09/15 mvhuuedy | QF-QP16-06

That Environmental Technic Limited 1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand
o Tel 1 +66(0)2373-7799(Auto) Fax : +66(0)2373-7979 e admin@tet1995.com » www.tef1995.com



Preventive Maintenance and PerformanceReport

Methane-NMHC Analyzer

CONFIGURATION TESTED :
MODEL SERIAL NUMBER DATE TEST
55C 55C-72555-371 13/01/2023

Thai Environmental Technic Limited
viin mafinfunadenng S0

Due DATE

12/01/2024

Preventive Maintenancelist:

1. Clean and inspect Analyzer
M Unplug power cord form the power source.
M Wipe/remove any dust.

M Inspect internal connectors for proper contact and placement.

M Verify operation of all replaceable parts.
2. Restore Analyzer
M Restore the normal operating conditions.

M Check and record the post PM detector signal output values. Results
should be similar or lower than the detector output recorded prior to PM.

Calibration System :

Standard gas

GASES Conc. Uncertainty Cer.No Cyl. No Exp. Date
Methane/Propane 2.0 ppm +0.2 ppm 3099/21 G26810 13/07/23
in Air
Methane/Propane 20.0 ppm +1.0 ppm 2205/22 | 14M343028 | 11/07/24
in Air
Methane/Propane 200.0 ppm 4.0 ppm 3504/20 66309 09/08/24
in Air

Page 1 0of3




Environmental : Temperature__25.0°C.

Test Results Table :

O TET

Thai Environme

ntaj Technic Limited

v3gn mefinfunedening d10m

Humidity__ 51 %RM

The calibration was performed following the triple point by Standard gas
mixed Methane-Propane in Air at concentration 2, 20 and 200 ppm and verified

by Standard gas mixed Methane-Propane in Air as following :

Calibration Check (Before adjust)

Std. gas Zero Span
Reading Expected Drift Reading Expected Drift
(ppm) (ppm) (ppm) (ppm) (ppm) (%)
Methane 0.0 0.0 0.0 2.26 2.0 13.06
0.0 0.0 0.0 5.01 20.0 74.95
0.0 0.0 0.0 200.65 200.0 0.32
NMHC 0.0 0.0 0.0 1.88 2.0 6.18
0.0 0.0 0.0 20.89 20.0 4.46
0.0 0.0 0.0 204.21 200.0 2.11
Calibration Check (After adjust)
Zero Span
Std. gas Reading | Expected Drift Reading | Expected Drift Evalualted
(ppm) (ppm) (ppm) (ppm) (ppm) (%) (<2%)
Methane 0.0 0.0 0.0 1.99 2.0 0.45 pass
0.0 0.0 0.0 20.08 20.0 0.40 pass
0.0 0.0 0.0 199.76 200.0 0.12 pass
NMHC 0.0 0.0 0.0 1.99 2.0 0.50 pass
0.0 0.0 0.0 19.90 20.0 0.51 pass
0.0 0.0 0.0 200.02 200.00 0.01 pass
Linearity Check:
Conc Methane Propane
(ppm) Reading Heigh Reading Heigh
2 1.99 76.22 1.99 17.74
20 20.08 248.64 19.90 186.44
200 199.76 2488.97 200.02 1919.60
Methane Response
3000
§ 2000 e
£ 1000 [ N
0 50 100 150 200 250

concentration, ppm

Page 2 of 3




Thai Environmental Technic Limited
uitn malietiunadauing dine

Non-Methane Response

3000
N~
e
D000 e B
T 1000 RS .
B
{} B ns

50 100 5o - -

<

concentration, ppm

PM Operations by “Tew & pov o C\/‘V\C’V\WV\WG% Approve by ?howflfp Ph&ﬁh@@

(I\/lr.Tewa‘ponE Chueywatkoa) (I\/lrs.Pho’rntip Phetshee )
Scientist Laboratory Manager

PM Date 1% /1 2029 Approve Date 1% [09 [ 4083

3 3k ok ok ok sk skook ok sk sk ok ok sk sk ok ok sk sk ok ok ok ok sk ok ok ok ok ok ok ok ok ok sk skk

End of report

Page 3 of 3



THAI METFEOROLOGICAL DEPARTMENT

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

Calibration Certificate

Issued by : Calibration & Test Section : Meteorological Instruments Bureau

Date of Issue 19 October, 2022 Certification No. 366/22
Page : 1 of 2

Object : Wind speed and wind direction

Manufacturer : Data Logger  Campbell Scientific  Sensor Young

Type : Data Logger  CR200X Sensor 03002
ID No. : No.32

Serial No. Data Logger 25875 Sensor 014295

Customer : Thai Environmental Technic Limited.

1/6 Soi Ramkhamhaeng 145,

Khwaeng/Khet Saphan Sung, Bangkok 10240.

Calibration Condition : Temperature 25.1 °C  Barometric Pressure 1005.6 hPa

NATIONAL STANDARD WIND TUNNEL

: Thermal Anemometer 642 S/N 91563

: HOOK GAGE NO 1425 Pitot Tube Theodor Friedrichs Type 0800.0000 serial 9023
N.1.S.T. Test Reference Number 731/241460 : Standard Velocity at 20 - 30 m/sec
: Ultrasonic Anemometer Model DA-650-3TV {sensor TR-0AH)

Serial Number 110730029 (sensor 120629586)

JAPAN QUALITY ASSURANCE ORGANIZATION ;Standardvaggtyé;@@@nygfg
7 oy 2

B \\<
G ,G RS % -
Py 35

Mr, Watcharapol Subwat

Mechanical Engineer




THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-046%

The Result of Calibration

Certification No. 366/22

19 October, 2022 Page : 2 of 2
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vacumm | Velocity Velocity Correction
m/sec mches H20 | mehes H20 | m/sec m/sce m/see
1.00 - - - 0.57 0.43
3.02 - - - 2.82 0.20
5.00 - - - 4.77 0.23
7.04 - - - 7.09 -0.05
9.02 - - - 9.20 -0.18
11.01 - - - 11.52 -0.51
13.01 - - - 13.55 -0.54
15.01 - - - 15.42 -0.41
17.02 - - - 17.60 -0.58
20.02 - - - 20.52 -0.50
Wind Aloft Plotting Board.
US.DEPARTMENT OF COMMERCE WEATHER BUREAU
WIND DIRETION TESTED WIND DIRECTION
0.00
90.00
180.00
270.00

Calibrated by : N@MQF@L

Mr. Watcharapoi Subwat

Mechanical Engineer




THAI METEOROLOGICAL DEPARTMENT

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

Calibration Certificate

issued by : Calibration & Test Section : Meteorological Instruments Bureau

Date of Issue 16 September, 2022 Certification No. 337/22
Page : 1 of 2

Object : Wind speed and wind direction

Manufacturer : Data Logger  Campbell Scieniific  Sensor Young

Type : Data Logger  CR200X Sensor 03002
ID No. No.31

Serial No. Data Logger 25874 Sensor 014294

Customer : Thai Environmental Technic Limited.

1/6 Soi Ramkhamhaeng 145,

Khwaeng/Khet Saphan Sung, Bangkok 10240.
Calibration Condition : Temperature 25.1 °C  Barometric Pressure 1007.1 hPa

NATIONAL STANDARD WIND TUNNEL
: Micromanometer Theodor Friedrichs FCO14 Serial No. 9310119
1 HOOK GAGE NO 1425 Pitot Tube Theodor Friedrichs Type 0800.0000 serial 9023
N.L.S.T. Test Reference Number 731/241460 : Standard Veiocity at 20 - 30 m/sec
: Ultrasonic Anemometer Model DA-650-3TV (sensor TR-90AH)
Serial Number 110730028 (sensor 120629586)

JAPAN ALITY AS N ANIZAT : Jard Veloci ~ o
A QUAL ASSURANCE ORGANIZATION Standard Veloci A%{g@@, N

Mr. Watcharapol Subwat

Mechanical Engineer




THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certification No. 337/22

16 September, 2022 Page : 2 of 2
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vacumm | Velocity Velocity Correction
m/sec inches H20 | inches H20 |  m/sec m/see m/sec
1.00 - - - 1.03 -0.03
3.02 - - - 2.97 0.05
5.00 - - - 5.05 -0.05
7.04 - - - 7.09 -0.05
9.02 - - - 9.07 -0.05
11.01 - - - 11.02 -0.01
13.01 - - - 12.95 0.06
15.01 - - - 15.05 -0.04
17.02 - - - 16.85 0.17
20.02 - - - 19.85 0.17
Wind Aloft Plotting Board.
US.DEPARTMENT OF COMMERCE WEATHER BUREAU
WIND DIRETION TESTED WIND DIRECTION
0.00 0
90.00 90.12
180.00
270.00

Calibrated by :

Ha\m@a ffe\

Mr, Watcharapol Subwat

Mechanical Engineer




THAI METEOROLOGICAL DEPARTMENT

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

Calibration Certificate

issued by : Calibration & Test Section : Meteoroiogical Instruments Bureau

Date of Issue 12 September, 2022 Certification No. 331/22
Page : 1 of 2

Object : Wind speed and wind direction

Manufacturer : Davis Instruments Inc.

Type : Weather Wizard i

Serial No. WC81109A02 iD No. : No.24

Customer : Thai Environmental Technic Limited.

1/6 Soi Ramkhamhaeng 145,

Khwaeng/Khet Saphan Sung, Bangkok 10240.

Calibration Condition : Temperature 25.1 °c Barometric Pressure 1006.1 hPa

NATIONAL STANDARD WIND TUNNEL

: Thermal Anemometer 642 S/N 91563

: HOOK GAGE NO 1425 Pitot Tube Theodor Friedrichs Type 0800.0000 serial 9023
NJ.S.T. Test Reference Number 731/241460 : Standard Velocity at 20 - 30 m/sec
: Ultrasonic Anemometer Model DA-650-3TV (sensor TR-80AH)

Serial Number 110730029 (sensor 120629586)

JAPAN QUALITY ASSURANCE ORGAN[ZATION\ : Standard Velog %’&OQ%E;\

Mr. Watcharapol Subwat

Mechanical Engineer




THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certification No. 331/22

12 September, 2022 Page : 2 of 2
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vacumm | Velocity Velocity Correction
m/see inches H20 | inches H20 |  TIV/sec m/sec m/see
1.00 - - - 0.9 0.10
3.02 - - - 27 032
5.00 - - - 4.9 0.10
7.00 - - - 6.7 0.30
9.02 - - - 8.5 0.52
11.01 - - - 10.7 0.31
13.01 - - - 12.5 0.51
15.01 - - - 14.7 0.31
17.02 - - - 16.5 0.52
20.02 - - - 19.7 0.32
Wind Aloft Plotting Board.
US.DEPARTMENT OF COMMERCE WEATHER BUREAU
WIND DIRETION TESTED WIND DIRECTION
0 0
90 90
180 180
270

Calibrated by :

HQ\W‘QQ‘T!?L
Mr. Watcharapol Subwat

Mechanical Engineer




THAI METEOROLOGICAL DEPARTMENT

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

Calibration Certificate

Issued by: Calibration & Test Section : Meteorological Instruments Bureau

Date of Issue 14 March, 2023 Certification No, [04/23
Page : 1 of 2

Object : Vantage VUE Wireiess Weather Station

Manufacturer : Davis Instruments

Type : 6351EU ID No. : No.15

Serial No. Display F111207B053 Transmitter F1112078053

Customer : Thai Environmental Technic Limited.

1/6 Soi Ramkhamhaeng 145,

Khwaeng/Khet Saphan Sung, Bangkok 10240.
Calibration Condition : Temperature 25.1 °c Baromeiric Pressure 1010.6 hPa

NATIONAL STANDARD WIND TUNNEL
: Micromanometer Theodor Friedrichs FCO14 Serial No. 9310119
: HOOK GAGE NO 1425 Pitot Tube Theodor Friedrichs Type 0800.0000 serial 9023
N.I.S.T. Test Reference Number 731/241460 : Standard Velocity at 20 - 30 m/sec
: Ultrasonic Anemometer Model DA-650-3TV (sensor TR-90AH)
Serial Number 110730029 (sensor 120629586)

JAPAN QUALITY ASSURANCE ORGANIZATION
TN

Calibrated by : N@\\WW—‘\_ Sign T/
o

Mr. Watcharapol Subwat Mr. Pisood Promsut

Mechanical Engineer




THAI METEOROLOGICAL DEPARTMENT

4353 Sukbumvit, Bangna, Bangkek 10260 Tel. 081-454-2804,0-2399-0469

The Result of Calibration

Certification No. 104/23

14 March, 2023 Page : 2 of 2
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vacumm| Velocity Velﬁocity Hﬂ(;;:c“ti:;—_
nm/sec inchesH20 | inchesH20 | m/sec m/sec m/sec
1.00 - - - 0.4 0.60
3.02 - - - 2.7 0.32
5.00 - - - 4.5 0.50
7.00 - - - 6.7 0.30
9.02 - - - 8.5 0.52
11.01 - - - 10.3 0.71
13.01 - - - 12.5 0.51
15.01 - - - 14.3 0.71
17.02 - - - 16.5 0.52
20.02 - - - 19.3 0.72

Wind Aloft Plotting Board.

US.DEPARTMENT OF COMMERCE WEATHER BUREAU

WIND DIRETION

TESTED WIND DIRECTION

0
90
180

270

0

90

Calibrated by : .
H@%@%&s&

Mr. Watcharapol Subwat

Mechanical Engineer




NSC-TISITIS 17025
CALIBRATION 0037

TITISTR

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-66/0197 MTC No. EEL. BP. 60/0166

CALIBRATION CERTIFICATE

Submitted by : THAI ENVIRONMENTAL TECHNIC LIMITED.
Address : 1/6 Soi Ramkhamhaeng 145, Khwaeng/Khet Saphansung, Bangkok 10240.
Calibrated at : Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre.

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

Imstrument Calibrated : Ambient Environment

Description : Sound Calibrator Temperature :(23+3)°C
Manufacturer : Tenmars Relative Humidity : (50 + 15) %

Model : TM-100 Ambient Pressure  :(101.325 + 1.500) kPa
Serial No. : 181203570

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

o

. Measuring Amplifier Bruel&Kjaer 2636 S/N 1537484.
. Programmable Attenuator Tamagawa TPA-303A S/N OF 2214.

B~ W

. Digital Multimeter Agilent 34401A S/N MY44005560.

n

. Pressure Transmitter Vaisala PTB202AD S/N T0650001.

6. Audio Analyzer Keithley 2015-P S/N 4106495.

7. Condenser Microphone Bruel&Kjaer 4180 S/N 2889871.
Calibration Procedure: CP-102-04 based on IEC 60942-2003. The sound pressure level of instrument was
measured by standard microphone using an insert voltage technique.

This instrument has been calibrated against standards maintained at Electrical and Electronic Standards
Laboratory (EEL), which are traceable to the International System of Units through the National Institute of
Metrology (Thailand).

The information on actual reading is attached herewith and the uncertainty limits quoted refer to the
measured values only.

Date of Receipt . 10 Jan. 2023
Date of Calibratien : 16 Jan. 2023 1/3

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

FM.BLMTC.002 Rev.4

Head Office Office/Laboratory Office

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

Tel. (66) 0 2577 3000 Tel. (66) 0 2323 1672-80 ext. 115, 116 Tel. {66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2577 9009 Fax. (66) 0 2323 9165 Fax. (66) 0 2579 8592

E-mail : rumpai@tistr.or.th Websitexwww tistr.orth E-mail : mtc@tistr.or.th E-mail : sumalee@tistr.or.th




A73TISTR
CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No. 21-66/0197 MTC No. EEL. BP. 60/0166
The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage

factor k = 2, providing a level of confidence of approximately 95%.

Nominal Output of Unit Under Test = 94 dB re 20ptPa at 1000 Hz
Acoustic Qutput in dB re 201Pa , Corrected to Reference Conditions : 101.325 kPa, 23.0°C and 50 %RH

1. Sound Pressure Level

Standard Microphone Measured Sound Pressure | Deviated value| Uncertainty Tolerance limit
Type Level (dB) (dB) (dB) IEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 94.26 0.26 +0.10 +0.75dB

2. Frequency

Standard Microphone Measured Frequency Deviated value | Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) IEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 989.3 -10.7 +1.5 +2.0%

3. Total distortion

Standard Microphone Measured Total distortion Uncertainty Tolerance limit
Type (%) (%) IEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 2.20 +0.50 +4.0%

Note : 1. No adjustment.
2. The calibrator pressure correction was not included.

3. The microphone volume correction was not included.

Date of Calibration : 16 Jan. 2023 2/ ﬁ/

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

FM.BL.MTC.002 Rev.4

Head Office Office/Laboratory Office

35 Mu 3 Tambon Khiong Ha, Amphoe Khiong Luang,  Soi 1C, Bangpoo Industriat Estate, Sukhumvit Road, 196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Changwat Pathumthani 12120, Thailand Armphoe Muang, Changwat Samutprakan 10230, Thailand  Thailand

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

E-mail : rumpai@tistr.or.th Website:www. tistr.or.th E-mail : mic@tistr.or.th E-mall : sumalee@tistr.or.th




IITISTR NSC-TISI-TIS 17025
CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Regquest No. 21-66/0197 MTC No. EEL. BP. 60/0166
Nominal Gutput of Unit Under Test = 114 dB re 20pPa at 1000 Hz
Acoustic Qutput in dB re 201Pa , Corrected to Reference Conditions : 101.325 kPa , 23.0 °C and 50 %RH

1. Sound Pressure Level

Standard Microphone Measured Sound Pressure | Deviated value| Uncertainty Tolerance limit
Type Level (dB) (dB) (dB) IEC60942:2003 Class 2
1/2 incli Bruel&Kjaer 4180 113.96 =0.04 +0.10 40.75 dB

2. Frequency

Standard Microphone Measured Frequency Deviated value | Uncertainty Tolerance limit
Type (Hz) (H2) (Hz) IEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 985.1 -14.9 + 1.5 +2.0%

3. Total Distortion

Standard Microphone Measured Total Distortion Uncertainty Tolerance limit
Type (%) (%) IECG60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 2.60 +0.60 +4.0%

Note : 1. No adjustment.
2. The calibrator pressure correction was not included.

3. The microphone volume correction was not included.

Calibrated by : Approved by :  fgmimes

b ) |

(Mr.Weerachai Deechaiyae)

Electrical and Electronic Standards Laboratory
Date of Calibration : 16 Jan. 2023 Industrial Metrology and Testing Service Centre

Date of Issue : 18 Jan. 2023 Ref:2011266011000062001
End of Certificate 3/3

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

FM.BL.MTC.002 Rev.4

Head Office Office/Laboratory Office

35 Mu 3 Tambon Khlong Ha, Amphee Khlong Luang,  Soi 1C, Bangpoo Industrial Estate, Sukhumvit Road, 196 Phahonyothin Road, Chatuchak, Bangkck 10900,
Changwat Pathumthani 12120, Thailand Amphoe Muang, Changwat Samutprekan 10280, Thailand ~ Thailand

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

E-rmail : rumpai@tistr.or.th Websitemwvww tistr.or.th E-mail : mitc@tistr.or.th E-mail : sumalee@tistr.or.th




SCARLET | TECH

Culibration Laboratery

2 3519

Certificate of Calibrator
for ST-120 Sound Calibrator

No. 202109234143
Name of Product Sound Calibrator
Type ST-120
ST120C0263E

Serial Number

Specification Class 1
Date 2022/12/22
Tested by ™
1. Outside : OK
2. Sound Pressure Level : 9397 dB ; 114.03 dB
3.Frequency : 998.30 Hz
4, Distortion : 1.15% ;1.35%
Environment conditions :
| Air temperature : 18 °C
Relative humidity : 62 %
101.9 kPa

Static pressure :

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

S

|

"




Equipment Type

Thai Environmental Technic Limited
USUN metagunadeulng ane

Sound Level Meter Calibration Report

:Sound Level Meter

Calibration Date

Calibrator : TENMARS Sound Calibrator TM-100 Baremetric pressure (mmHg) . 7590 mmHg
Standard 1 IEC 60942 Temperature (23+3)°C : 25 °C
Accuracy :94.0 £0.3 dB and 114.0x0.5 dB Relative Humidity(50£15 %) . 50.0 %RH
Frequency rat 1,000 Hz £1% Dued Date of Calibrate 31-May-2023
Calibrator Serial NO. 1 181203570
| Instrument Calibrated Reference Before Adjust After Adjusf Deviation | Result
Brand | Model | Serial NO.| Acoustic dB | n3siil |n5efi2|a5a3| maew | =dB +dB | Calibrate
94.0 94.1 941 | 941 | 94.1
18 ACO 6226 070046 94.0 0.1 PASS
114.0 114.0 114.0 | 114.0 | 114.0
94.0 94.1 941 | 941 | 941
19 ACO 6226 070047 94.0 0.1 PASS
114.0 114.0 114.0 { 114.0 | 114.0
94.0 93.9 93.9 93.9 93.9
20 ACO 6226 070048 94.0 0.1 PASS
114.0 113.9 113.9 | 113.9 | 113.9
94.0 94.2 94.2 94.2 94.2
21 ACO 6226 070049 94.0 0.2 PASS
114.0 114.1 114.1 114.1 114.1
94,0 939 | 939 | 939 | 939
23 RION NL-21 | 00487676 94.0 0.1 PASS
114.0 113.9 113.9 | 1139 | 1139
94.0 94.2 94.2 94.2 94.2
25 ACO 6226 100098 94.0 0.2 PASS
114.0 1441 | 1141 | 1141 | 114.1
94.0 93.9 93.9 93.9 93.9
26 ACO 6226 100099 94.0 0.1 PASS
114.0 113.9 113.9 | 1139 | 1139
94.0 93.8 93.8 93.8 93.8
28 ACO 6226 100101 94.0 0.2 PASS
114.0 113.8 113.8 | 113.8 | 113.8
94.0 94.1 94.1 94.1 941
29 ACO 6226 100102 94.0 0.1 PASS
114.0 114.2 1142 | 1142 | 1142
94.0 93.8 93.8 93.8 93.8
30 ACO 6226 100106 94.0 0.2 PASS
114.0 113.9 113.9 | 113.9 | 113.9
Lo y
Calibration By : / 1
A
Approve by ; ’ W/ng o

Thai Environmentai Technic Limited

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

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



Thai Environmental Technic Limited
YSUN malagaIndenIng I1ne

Sound Level Meter Calibration Report

Equipment Type : Sound Level Meter Calibration Date 25-Apr-2023
Calibrator : TENMARS Sound Calibrator TM-100 Barometric pressure (nmHg) ;. 7590 mmHg
Standard - 1EC 60942 Temperature (23£3)°C 25 °C
Accuracy : 94,0 203 dB and 114.0£0.5 dB " Relative Humidity(50£15 %) : 500 % RH
Frequency ;at 1,000 Hz £1% Dued Date of Calibrate 31-May-2023
Calibrator Serial NO. 1 181203570
Instrument Calibrated Reference Before Adjust IAfter Adjust Deviation Result
Item 4 4 o :
Brand | Model |SerialNO.| Acoustic dB | a¥afil | n3efiz|aSefi3| wiu | +dB +dB | Calibrate
94.0 94.1 94.1 941 941
61 ACO 6226 160205 94.0 0.1 PASS
114.0 114.0 114.0 | 1140 | 1140
94.0 94.0 94.0 94.0 94.0
62 ACO 6226 160211 94.0 0.0 PASS
114.0 114.1 114.1 1141 114.1
94.0 94.1 94.1 94.1 94.1
63 ACO 6226 160212 94.0 0.1 PASS
114.0 114.2 114.2 | 1142 | 114.2
94,0 94.1 941 94.1 94.1
64 ACO 6226 160213 94.0 0.1 PASS
114.0 114.1 114.1 114.1 114.1
94.0 93.8 93.8 93.8 93.8
66 ACO 6226 160215 94.0 0.2 PASS
114.0 113.8 113.8 | 113.8 | 113.8
94.0 94.2 94.2 94.2 94.2
67 ACO 6226 160216 94.0 0.2 PASS
114.0 114.1 1141 114.1 1141
94.0 93.8 93.8 93.8 93.8
68 ACO 6236 222036 94.0 0.2 PASS
114.0 113.9 1139 | 113.9 | 1138
94.0 94.1 94.1 94.1 94.1
69 ACO 6236 222037 94.0 0.1 PASS
114.0 114.1 114.1 114.1 114.1
94.0 94.1 94.1 94.1 94.1
70 ACO 6236 222038 94.0 0.1 PASS
114.0 114.1 114.1 | 1141 | 1141
94.0 94.1 94.1 94.1 94.1
71 ACO 6236 222039 94.0 0.1 PASS
114.0 114.0 1140 | 114.0 | 114.0
94.0 94.1 94.1 941 941
72 ACO 6236 222040 94.0 0.1 PASS
114.0 114.0 114.0 | 114.0 | 114.0
Calibration By
<2
Approve by [ 1y g e’ B
e

Thai Environmental Technic Limited

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

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




Thai Environmental Technic Limited
YIUN malagstnadeulng dfa

Sound Level Meter Calibration Report

Equipment Type : Sound Level Meter Calibration Date © 25-Apr-2023
Calibrator : SCARLET ST-120 Barometric pressure (mmHg) : 7590 mmHg
Standard :IEC 60942:2017 CLASS! Temperature (23£3)°C : 25 °C
Accuracy :194.0 £0.3 dB and 114.0£0.5 dB Relative Humidity(50£15%) . 500 %RH
Frequency 1at 1,000 Hz £1% Dued Date of Calibrate : 31-May-2023
Calibrator Serial NO. : ST120C0263E
Instrument Calibrated Reference Before Adjust After Adjus{ Deviation Result
Ttem o w o
Brand | Model | Serial NO.| Acoustic dB | n¥sfit [n3sfi2|n5e#i3| mls | =dB =dB | Calibrate
94.0 94.1 94.1 94.1 94.1
78 SCARLET | ST-11D| 820390 94.0 0.1 PASS
114.0 1141 1141 114.1 1141
94.0 94.0 94.0 94.0 94.0
79 SCARLET | ST-11D| 820391 94.0 0.0 PASS
114.0 114.0 114.0 | 114.0 | 1140
94.0 94.0 94.0 94.0 | 94.0
80 SCARLET | ST-11D | 820392 94.0 0.0 PASS
114.0 114.0 114.0 | 114.0 | 1140
94.0 94.3 94.3 94.3 94.3
81 SCARLET | ST-11D| 820393 94.0 0.0 PASS
114.0 114.0 114.0 { 1140 | 114.0
94.0 94.1 94.1 94.1 94.1
82 SCARLET | ST-11D| 820394 94.0 0.1 PASS
114.0 114.0 114.0 | 114.0 | 114.0
94.0 94.0 94.0 94.0 94.0
83 SCARLET | ST-11D{ 820877 94.0 0.0 PASS
114.0 114.0 114.0 | 1140 | 1140
94.0 94.0 94.0 94.0 94.0
84 SCARLET | ST-11D| 820878 94.0 0.0 PASS
114.0 114.1 114.1 1141 114.1
94.0 94.0 94.0 94.0 94.0
85 SCARLET | ST-11D| 820879 94.0 0.0 PASS
114.0 114.0 114.0 | 114.0 | 114.0

Calibration By : /

Approve by

e —co: o e— —n———

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



Thai Environmental Technic Limited
UIHN MaNaFIIndaN Ing ana

Sound Level Meter Calibration Report

Equipment Type : Sound Level Meter Calibration Date 1 24-May-2023
Calibrator : TENMARS Sound Calibrator TM-100 Barometric pressure (mmHg) :  759.0 mmHg
Standard 1 IEC 60942 Temperature (23£3)°C ©25
Accuracy :94.0 0.3 dB and 114.0£0.5 dB Relative Humidity(50+15 %) . 50.0 % RH
Frequency :at 1,000 Hz %1% Dued Date of Calibrate : 30-June-2023
Calibrator Serial NG. 1 181203570
| Instrument Calibrated Reference Before Ad'jusyt |After Adjlis Deviation Result
tem v 5 Z
Brand | Model | Serial NO.| Acoustic dB | a¥efit |n5efi2|a%eN3| wly | =dB +dB | Calibrate
94.0 94.1 94.1 94.1 941
41 ACO 6226 130127 94.0 0.1 PASS
114.0 114.0 114.0 | 114.0 | 1140
94.0 93.8 93.8 93.8 93.8
42 ACO 6226 130128 94.0 0.2 PASS
114.0 113.7 113.7 | 113.7 | 113.7
94.0 93.7 93.7 93.7 93.7
43 ACO 6226 130129 94.0 0.3 PASS
114.0 113.7 113.7 | 113.7 | 113.7
94.0 94.1 94.1 94.1 941
44 ACO 6226 130130 94.0 0.1 PASS
114.0 114.1 114.1 1141 1141
94.0 94.1 94.1 94.1 94.1
45 ACO 6226 130131 94.0 0.1 PASS
114.0 1141 114.1 114.1 | 11441
94.0 93.9 93.9 93.9 93.9
46 ACO 6236 112029 94.0 0.1 PASS
114.0 113.8 113.8 { 113.8 | 113.8
94.0 94.2 94.2 94.2 94.2
47 ACO 6236 152073 94.0 0.2 PASS
114.0 1141 1141 1141 | 11441
94.0 93.9 93.9 93.9 93.9
48 ACO 6236 152074 94.0 0.1 PASS
114.0 114.0 114.0 | 114.0 | 1140
94.0 94.0 94.0 94.0 94.0
49 ACO 6236 152075 94.0 0.0 PASS
114.0 114.0 114.0 { 1140 { 114.0
94.0 94.0 94.0 94.0 |- 94.0
50 ACO 6236 152076 94.0 0.0 PASS
114.0 114.0 114.0 | 114.0 | 114.0
Calibration By : /
Approve by : ’}7[/7 N cﬁw '{?>

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



Thai Environmental Technic Limited
V3uN malagannganlng o106

Equipment Type

Sound Level Meter Calibration Report

: Sound Level Meter

Calibration Date

Barometric pressure (mmHg) .

24-May-2023

Calibrator : TENMARS Sound Calibrator TM-100 759.0 mmHg
Standard 1 IEC 60942 Temperature (23£3)°C 25 °C
Accuracy :94.0+0.3 dB and 114.0£0.5 dB Relative Humidity(50£15 %) . 500 %RH
Frequency 1at 1,000 Hz +1% Dued Date of Calibrate 30-June-2023
Calibrator Serial NO. 1 181203570
. Instrument Calibrated Réfe}ence Before Adjust After Adjﬁét Deviation Resﬁlt ”
tem Z o o 3
Brand | Model | Serial NO.| Acoustic dB | a3efil [n¥efiz|asefi3| wly | =dB +dB | Calibrate
94.0 94.1 941 94.1 94.1
73 ACO 6236 222244 94.0 0.1 PASS
114.0 114.0 114.0 | 114.0 | 114.0
94.0 941 94.1 94.1 94.1
74 ACO 6236 222245 94.0 0.1 PASS
114.0 114.0 114.0 | 114.0 | 114.0
94.0 94.0 94.0 94.0 94.0
75 ACO 6236 2222486 94.0 0.0 PASS
114.0 114.0 114.0 | 114.0 | 114.0
94.0 94.0 94.0 94.0 94.0
76 ACO 6236 222247 94.0 0.0 PASS
: 114.0 114.0 114.0 | 114.0 114.0
94.0 94.0 94.0 94.0 94.0
77 ACO 6236 222248 94.0 0.0 PASS
114.0 114.0 114.0 | 114.0 | 1140
Calibration By v
Approve by _“2 Cuoetes T};
Y

Thai Environmental Technic Limited

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




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

TEL. 0-2717-3000-27 FAX.0-2719-9484

Equipment :
Manufacturer :
Model :

Serial No. :

ID No. :

Condition As-Received:

Received Date :
Calibration Date :
Reference :

Submitted by :

Calibration Place :

Ambient Temperature :

Relative Humidity :

Calibration Procedure :

Calibrated by :

Approved by :

( /)Malee Butkruea
() Saithip Meangmai

Issue Date :

A1
S,

“,

(

O
//’I/

Q

LAY S
///"/n I n\\‘\\\

Cert.No.:

Certificate of Calibration Page:

pH Meter
Horiba
LAQUA-PH1300
B06D0012
Used Item

11 July 2022

11 July 2022
2207-02430C-7

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

Laboratory (Thai Environment Technic Limited)
(25.2 - 25.4) °C

(50.8 - 51.3) %

In - house method :

- CP-OCH2 by direct measurement with standard

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

Krisda Malee

Ml -

Approved Signatory

19 July 2022

The Uncertainties are for a confidence probability of approximately 95%

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

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

NSC-TISI-TIS17025
CALIBRATION 0008

A 0042417

22CHO410 -
1of2




Cert. No.: 22CHO410
Page.: 20f2
Condition of this calibration resuit
1. Reference Standard Instrument -
Instrument Serial No. ID No. Cert. No. Due Date
1) Document Process Calibrator 46530031 130RC098 21E3245 07 Oct 2022
2) Digital Thermometer - 130RC112 2172118 16 Nov 2022

This certification is traceable to the International System of Unit maintained at:-
- Traceable to National Institute of Metrology (Thailand), NIMT .
2. Certifled Reference Materials : The measurement results are traceable to Si through CPA chem Ltd.,
ANSI-ASQ National Accreditation Board, Accredited No. AR-1835

Buffer Solution Manufacturer Lot No. Exp. date
pH 1.681 CPA chem 754027 28 Jun 2023
pH 4.008 CPA chem 794120 14 Feb 2024
pH 6.866 CPA chem 754029 28 Jun 2023
pH 9.181 CPA chem 766823 04 Sep 2022
*pH 12.44 Hach Lenge GmbH C02796 15 Dec 2022

3. This certificaté is valid only to the item calibrated on date and place of calibration.

Calibration Results
Function : mV Measurement
Performing standard curve by Fluke at pH (1.68,4,7,10)

Unit Under Nominal | Standard Uncertainty of Coverage
Calibration Value Voltage Actual Reading Measurement factor
Input (fmV) k
pH mV mV pH
pH Meter 1.680 314.73 314.7 1.694 0.058 2.00
S/N.: B06D0012 4.000 177.48 177.5 4.008 0.058 2.00
6.860 8.28 8.3 6.860 0.058 2.00
7.000 0.0 0.0 7.000 0.058 2.00
9.180 -128.97 -128.9 9.188 0.058 2.00
10.000 -177.48 -177.4 10.011 0.058 . 2.00
Function : pH Measurement
Performing four buffers standard curve by using buffer nominal pH (1.68,4,7,9)
Unit Under Standard pH Actual pH |Actual mV Uncertainty of Coverage
Calibration Buffer Solution Reading | Reading | pH measurement factor
‘ (mV) (*) k
pH Electrode 1.681 1.681 295.6 0.0050 2.00
S/N.: 9X9M0055 4.008 4,007 159.9 0.0047 2.00
6.866 6.866 -6.9 0.0084 2.00
9.181 9.181 -139.9 0.014 2.00
*12.44 12.440 -314.5 0.056 2.00

Remark: *: Not NSC-ONSC Accredited

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

factor k, providing a level of confidence of approximately 95 %.
-000-

Wy .

a 1090860



TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CALIBRATION AND TESTING EQUIPMENT SERVICES

534/4 PATTANAKARN ROAD SOI 1§, SUANLUANG, SUANLUANG BANGKOK 10250

TEL.0-2717-3000-24  FAX.0-2719-9484

Cert.No.: 22CH1490 -

Certificate of Calibration Page.: 1 of 2
Equipment : Turbidity Meter
Manufacturer : Thermo Scientific
iModel : EUTECH TN-100
Serial No. : 2655003
iD. No. : -
Condition As-Received: Used Item
Received Date : 27 October 2022
Calibration Date : 31 October 2022
Reference : 2210-0875WSC-3
Submitted by : Thai Environmental Technic Limited

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

Ambient Temperature : (26 £ 2.5) °C
Relative Humidity : (50 = 20) %
Calibration Procedure : In - house method @ CP-CH11

based on direct measurement by
using Formazin standard solution

Calibrated by : Walalak Sirithean

Approved by : % .

Approved Signatory

(/) Malee Butkruea
() Saithip Meangmai
() Warakorn Lerngagtrakul

Issue Date : 1 November 2022

The Uncertainties are for a confidence probability of approximately 95%.

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

approval of the head of Calibration and Testing Equipment Services.

A (0009939




Cert.No.: 22CH1490

Page.: 20of2
Condition of this calibration result
1. Reference Standard Instruments :
This certification is traceable to the International System of unit (SI unit) through
Technology Promotion Association (Thailand-Japan).
Instruments Serial No, ID No, Certificate No. Due date

1) Thermo-Hygrograph 1103328 130EC010 22H1313 12 June 2023
2) Electronic Balance B134206712 140RC007 22MM181 22 Feb 2023

2. Standard Material : The Formazin suspension has been prepared gravimetric from

Material Manufacturer Lot No, Assay
1} Hexamethylenetetramine HIMEDIA 0000493647 99.65%
2} Hydrazinium Sulfate HIMEDIA 0000522014 99.40%

3. This certificate is valid only to the item calibrated on date and place of calibration.

Calibration result

Performing three - Formazin suspension standard curve by using 20,100,800 NTU
Turbidity Meter Serial Number : 2655003

Standard UUC* Reading Uncertainty of | Coverage
Formazine suspension Measurement Factor
(NTU) {NTU) (£ NTU) k
0.1 ' 0.18 - 0.026 2.06
20 20.1 0.39 2.00
100 100 0.74 2.00
800 799 2.1 2.00
Remark - UUC* = Unit Under Calibration

- NTU = Nephelometric Turbidity Units
The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage

factor k, providing a level of confidence of approximately 95 %.
-000-

a 1133333
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG. SUANLUANG BANGKOK 10250 NSC~TISI-TIS1TD
TEL.0-2717-3000-29 FAX.0-2719-9484 CALIBRATION 0008
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Cert.No.: 23CHO261

Page.: 1 of 2
@ [} G
Certificate of Calibration

Equipment : Conductivity Meter
Manufacturer : Horiba
Model : ES-51E
Serial No. : $205087
ID No. : -
Condition As-Received: Used ltem
Received Date : 10 April 2023
Calibration Date : 10 April 2023
Reference : 2304-01460C-15
Submitted by : Thai Environmental Technic Limited

1/6 Soi Ramkhamhaeng 145,

Khwaeng/Khet Saphan Sung,

Bangkok 10240
Calibration Place : Laboratory ( Thai Environment Technic Limited)
Ambient Temperature : (30.2 - 31.3) °C (On-Site)
Relative Humidity : (87.7 - 36.1) % (On-Site)
Calibration Procedure: In -house method :

- CP-OCHS3 : based on direct measurement by
using certified reference material (CRM)

Calibrated by : Saithip Meangmai

Approved by : (mm '

Approved Signatory

(-/) Malee Butkruea
( ) Saithip Meangmai
( ) Warakorn Lerngagtraku

Issue Date : 25 April 2023

The Uncertainties are for a confidence probability of approximately 95%

This certificate may not be reproduced other than in full. except with the prior written

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

A 0053466



Cert.No.: 23CHO261

Page.: 2 of 2
Condition of this result of calibration-
1. Reference Standard Instrument :-
Instrument Serial No. ID No. Certificate No. Due date
1) Digital Thermometer 307901 70RC137 2211236 10 Oct 2023

This certification is traceable to the International System of Unit maintained at:-
- Traceable to National Institute of Metrology (Thailand), NIMT

" 2. Certified Reference Materials :-

- Conductivity calibration solution, CPA chem Ltd., The measurement results are traceable to Sl

through CPA chem Ltd., ANSI-ASQ National Accreditation Board, Accredited No. AR-1835

Conductivity Solution Manufacturer Lot No. Exp. date
1.413 mS/cm CPA Chem 826595 09 July 2023

, - Control Conductivity calibration solution temperature by Water bath (25:0.2) °c
- 3. This certificate is valid only to the item calibrated on date and place of calibration.

Calibration results
~ Function : Conductivity Measurement
- (*) After Adjustment at 1413.0 uS/cm
‘ Conductivity Electrode Serial No.: 9C0A0150

Standard Before Adjustment After Adjustment Uncertainty Coverage |
Conductivity Solution UUC* Reading UUC* Reading of Measurement factor
() k
1.413 mSlcm 1.256 mS/cm 1.413 mS/cm 0.011 mS/cm 2.00
k Remark - UUC* = Unit Under Calibration

-1
- Adjustment Celi constant = 1.030 cm

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

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

~000-

%.‘

a 1158495




TECHNOLOGY PROMOTION ASSOCIATION (THAILARD-JAPAN) 3
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES \
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK. 10250 Pt e ‘
TEL. 0-2717-3000-29  FAX. 0-2719-9484 gAu'B:,;}noJ oo

Cert. No.: 23TM673

. ’ Page: 10of 3
@ [ il
Certificate of Calibration
Equipment : BOD Incubator
Manufacturer : Accuplus
Model : i250
Serial No. : 0408-0115-0008
ID No. : TET.LAB.BODO0S
Submitted by : Thai Environmental Technic Limited
1/6 Soi Ramkhamhaeng 145,
Khwaeng/Khet Saphan Sung,
Bangkok 10240
Location : Laboratory (Thai Environmental Technic Limited)

Received Order : 10 April 2023
Calibration Date : 11 April 2023
Ambient Temperature : (26+10)°C
Relative Humidity : © (50+30)%

Calibrated by : Khit Ruttanaprapachai

Approved by : % :

Approved Signatory

( ),Pornthippa Tameyakul
( /) Malee Butkruea
() Suwit Imjai

Issue Date : 25 April 2023

The Uncertainties are for 2 confidence probability of appreximately 95%

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

Approval of the hiead of Corporate Services 3 : Equipment Calibration and T esting Services.

A 0053455



Equipment : BOD Incubator Cert. No.: 23TMB73
Condition As-Received : Used ltem Page: 20of3
Reference : 2304-01460C-2
Procedure Used :-

Calibration were conducted using calibration procedure CP-OT02 according to direct measurement
method with Data Acquisition which connected with Resistance Temperature Detector ( RTD ).

The temperature scale used was based on ITS-80.
Condition of this resuit of calibration

1. Reference standard instrument:-
Instrument Model Serial No. Cert. No. Due Date
1) Data Acquisition 34972A MY57013711 221.M83 02 Jul 2023
2. This certificate is valid only to the item calibrated on date and place of calibration.
3., This certification is traceable to the International System of Unit.
Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Not Available Environment during calibration
- | Beginning Finished
Temp. (°C) 25 _ 26
REL.Humid. ( % ) 51 54
AC Supply ( Volt ) 221 221

Ref. Std.
ID No.:
18-18RTD-01
18-18RTD-02
18-18RTD-03
18-18RTD-04
18-18RTD-05
18-18RTD-06
18-18RTD-07
22-18RTD-08
18-18RTD-09

Position :

Probe Installation Details : Dimension of Chamber :
10 cm D= 048 m
10 cm W = 0.50 m
10 cm H= 1.1 m
Capacity = 026- m’?

aCO‘\ICDU'I-th—\
h

w
—

a 1158205



BOD Incubator

Used ltem
2304-01460C-2

(*) Without Adjustment
Temperature Source
Not Available

Cert. No.: 23TMB73
Page: 30of3

Equipment :

Condition As-Received :
Reference :

Result of Calibration :-
Function of UUC* ;
Fresh air setting :

Calibration| UuUC* uuc* Temperature Temperature Overall |{Coverage

Point

(°c)

Setting
(°C)

Reading
()

stability
(£°C)

uniformity
(°¢)

Variation

(°C)

Factor
k

20.0

19.8

19.7

0.54

0.37

1.1

2

Calibration

Measured

Temperature ( °C

Point

Position

Uncertainty

(°C) 1 2 3 4 5 6 7 8
20.0 20.121 | 20.227 | 19.983 | 20.098 | 19.992 | 19.953 | 19.936 | 19.914

9 (ref))
20.048

(£°C)
0.72

Average* : The average of 30 values in each position.

Temperature stability : One-half of the greatest maximum difference of measured temperature at any one sensor.
Temperature uniformity : The maximum difference of measured temperatures at any sensors and the measured
temperature at the reference location which are observed at the same time or at as close an observation time as
possible to determine the temperature pattern or homogeneity within the chamber under steady-state conditions.

Overall Variation : The Difference of the maximum and minimum measured temperatures throughout observation.
UUC* : Unit Under Calibration v
Note : The reported uncertainty of measurement was included stability and excluded uniformity .

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

a 1158204



sertificate of

Ceriificate Number . QPRI30GI0143-8 Page: 1 of 3
Customer : Thai Environmental Technic Limited.

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

:

Sung, Bangkok 10240, Thailand,

Equipment Name . DO Meter
Manufacturer © Horiba
Model . OM-7T1G
Serial Number @ D75J0013
iD. Nurnber ¢ No.08

Environmental Conditions

o Ambient Temperature : 23°CT 2°C Received Date » 13 Jan 2023
| Relative Humidity CB0% T 15 % Calibration Date 14 Jan 2023
Location of Calibration ¢ in-Lab Recommend Due Date T 14 Jan 2024

Calibration Procedure . In-House Methed Date of Issue v 15 dan 2023

Method of Calibration _
This certifies that the above instrument was calibrated in compliance with the calibration system

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

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

All calibrations are performed within manufacture's specifications. The calibration certificate shall not be

reproduced except in full,without written approval of SP Metrology System (Thailand).

Calibrated by : Mr.Pitak Srisutam Approved by %M

Calibration Officer { Ms.Bussakorn Chaikasw }

Authorized Signatory

SP-FM-04-15 rev.0



Calibration Report

Ceriificate Number : SPR23010143-8

Reference Standards

Page:2 of 3

_ Eguipment Name Model Serial No. Certificate No. | Due. Date
Zero Oxygen Solution HI7040L Lot. S0066/21 01824 31 Jan 2027
Electronic Balance N/A 14248789 SPR22110015-7 | 10 Nov 2023
Standard Weight Set Class E2 B746971965 02221902 16 Sep 2023

Traceability

This certification s traceable 1o the Ihterrational Systemof Unit taintainegat:

HANNA - Hanna Instruments (Thailand) Ltd.

SP Metrology - SP Metrology system (Thailand) Co.Ltd.

SPC - SPC Calibration Centsr Co;Ltd.

SP-FM-04-15 rev.0



Certificate No.:  SPR23010143-6 Page : 3 0f 3

Function : Dissolved Oxygen Permanance Test Jnit T mg/L
Actual ‘ Uncertainty
Range ' UUC. Reading Error
Standard (£
0.3 0.23 ~0.07 0.13
0-40
8.3 8.15 -0.15 0.13
Note:

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

This Certificate is not certified for any commercial transaction.

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

- &nd of Certificate ~

SP-FM-04-15 REV.C



TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES ?//'\@: Vo
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 ol L ﬁl ns = :
TEL. 0-2717-3000-27 FAX.0-2719-9484 CALIBRATION 0008

Certificate of @aﬁﬁbmﬁ@ﬁ

Equipment :
Manufacturer :
Model :

Serial No. :

ID No. :

Condition As-Received:

Received Date :
Calibration Date :
Reference :

Submitted by :

Calibration Place :

Ambient Temperature :
Relative Humidity :

Calibration Procedure :

Calibrated by :

Approved by :

(./) Malee Butkruea
( ) Saithip Meangmai

( ) Warakorn Lerngagtrakul

Issue Date :

The Uncertainties are for a confidence probability of approximately 95%

1
R \g‘// "y,

,
Y,

:

Cert.No.: 22CH0O625
Page.: 10f 3

Spectrophotometer
PerkinElmer
Lambda 365 ‘
365K9042909 ol
i,
7
- i
Used ltem 't
01 November 2022 il
01 November 2022 a
i
2211-00010C-5 ‘\(g
=\'
Thai Environmental Technic Limited j
1/6 Soi Ramkhamhaeng 145, @
i
Khwaeng/Khet Saphan Sung, (ﬁ
Bangkok 10240 i
{ I
{
Laboratory (Thai Environment Technic Limited) <
194
(24.9 -24.4)°C (On-Site) {
(54 -52 )% (On-Site) -i
In - house method 1;
il

e
Aoy

CP-OCH4 based on ASTM E 275-01

g

=

Uthen Kankawi

SN

gl /

Approved Signatory

R

SN

S P

G

10 November 2022

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

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

A

PP

A 0047052



Cert. No. ;

Page :
Condition of calibration result
1. Reference Standard Material :
Material Serial No. Certificate No. Due date

1. Absorbance Standard set 39130 106269 10 Oct 2024
2. Wavelength Standard set 29829 94776 02 Sep 2023
3. Wavelength Standard set 29829 94777 02 Sep 2023
4. Stray Light St.andard set 32629. 9112980 03 Aug 2024

2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This certificate is traceable to the International System of Unit maintained at :

- National Physical Laboratory (NPL), The United Kingdom of Great Britain and Northern Ireland

- National Institute of Standards and Technology (NIST), The United States of America

4. Spectral BandWidth : 1 nm

Scan Speed : 30 nm

/min

Calibration Results : without adjustment

Wavelength Accuracy

Certified Values Uncertainty of Coverage
‘ UUC Reading
of Reference Material Measurement Factor

(nm) (nm) (:tnm). K
418.53 418.32 0.12 2.00
536.52 536.61 0.12 2.00
638.00 637.96 0.12 2.00
684.50 684.48 0.12 2.00
879.41 . 879.39 0.12 2.00

22CHO625.
20of3 '

~ 14724244



Cert. No.: 22CHO0625

Page: 30of 3
Calibration Results : without adjustment
Photometric Accuracy
Wavelength Certified Values Uncertainty of | Coverage
UUC Reading
of Reference Material Measurement Factor
(nm) (Abs) (Abs) (*Abs) k
Zero 0.0000 0.0028 2.00
0.5796 0.5788 0.0028 2.00
420.0
0.7105 0.7095 0.0028 2.00
1.0186 1.0179 0.0028 2.00
Zero 0.0000 0.0028 2.00
0.5281 0.5258 0.0028 2.00
546.1 '
0.6962 0.6945 0.0028 2.00 "
0.9984 0.9956 0.0028 2.00 .
Zero 0.0000 0.0028 2.00
0.5699 0.5684 0.0028 2.00
635.0
0.7606 0.7590 0.0028 2.00
1.0927 1.0204 0.0028 2.00
Stray Light
* Straylight at .
Reading at 280.05 nm % 0.11 nm
280.05 nm £ 0.11 nm
Abs 2.0728
%T ‘ 0.8299
Remark

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

- Cut-off wavelength of stray light reference material (Potassium lodide) at wavelength 280.05 nm = 0.11 nm
- Result = Pass, If Absorbance > 2,00 Abs and Transmission < 1.0 %T at Wavelength 280.05 nm £ 0.11 nm
- *: Not NSC-ONSC Accredited

The reported uncertainty of measurement was based-on a standard uncertainty multiplied by a coverage
factor k , providing a level of confidence of approximately 85 %.

-00o0-

a1134410



FSR1498

MAINTENANCE REPORT
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL

AAnalyst 600
Customer : THAI ENVIRONMENTAL Date Tesied: 20-u.M.-66
TECHNIC LIMITED. Recommendation Recertification
Address :  1/6 Soi Ramkhamheang 145, Period 6 Months
Khwaeng/Khet Saphan Sung, Recertification Due: 20-n.0.-66
| Bangkok 10240 Date Last Certified: 22-n.A.-65
User Name: an aunsssa 3udszansilom Visit Number: 10F2
Phone: 02-7353101-3, 02-3737799 TH One Source Phone: 081-7316733
E-mail: ketsarin.c@tet1995.com E-mail thonecource@gmai.com
admin@tet1995.com
CONFIGURATION TESTED
MODEL SERIAL NUMBER SOFTWARE
AAnalyst 600 - 60085070101 AA WinLab Version 8.2
AS 800 801 S5070102 -
FIAS-100 2288
ITEST STANDARD USED PART NUMBER
GFAAS Mixed standard N9300244

Page 1 of 4

TH ONE SOURCE CO.,LTD. 33/119 Moo10,T.Ladsawai, A.Lam Luk Ka, Pathum Thani 12150 Thailand
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FSR1498

MAINTENANCE REPORT
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL

AAnalyst 600

»

SERIAL NUMBER 60055070101

DATE TESTED 20-4.0.-66

1. INSTRUMENT CHECKS
A. The Mirror and Lenses Condition

B. Grating Condition

C. Replace or Clean Dust Filter
D. Cleaning the Contact Cylinders
E. Cleaning the Furnace Windows

2. AUTOSAMPLE CHECK
A. Sampling and Arm

B. Sampling & Rinse Pump
C. Sample Position & Clean

D. Clean or Replace the Hall Sensor
3. COOLING SYSTEM CHECKS

A. Clean and Change Distill water

B. Themosensor
4. FIAS CHECKS

A. Pump and 5 Port Valve
B. Chemifold and Tubing
C. Power Supply

D. Flow meter and Gas system

HIHE HeEEEBEE
. X P P

N1 P

PN I I N I

RIRIRIE BB
AHAHA AR

o]
P
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FSR1498

MAINTENANCE REPORT
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL

AAnalyst 600
SERIAL NUMBER 60055070101 DATE TESTED 20-1.ma.-66
PARAMETER SPECIFICATION ACTUAL VAULE
B. THGA Tesis
1. Furnace Gas Flows ‘
Internal Flow 250 + 25 mL/min 235 mL/min
External Flow 100 + 10 mL/min 110 mL/min

2. Chromium Baseline Noise
. {mesure 5 furnace dry firings without any sample)

Baseline < 0.005 Int.Abs 0.0002 Int.Abs
SD < 0.005 Int.Abs 0.0002 Int.Abs

3. Chromium Characteristic Mass(m,) and Precition

(measure 5 furnace firing using 20 ul
sample injections of 10 ug/L Cr standard)
' m, Results 6.5.pg + 1.5 pg 5.7 pg

Precision < 2.0% - 1.44 Yo
4. Copper Characteristic Mass(m,) and Zeeman Ratio

(measure 5 furnace firing using 20 ul
sample injections of 25 ug/L Cu standard)

my Results 17.0 pg + 3.5 pg 14.2 pg
Zeeman Ratio 0.58 + 0.04 0.560
Page 3 of 4
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FSR1498

MAINTENANCE REPORT
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL
AAnalyst 600

i

SERIAL NUMBER 60055070101 DATE TESTED = _ 20-u.m.-66

Remarks :
Changed The Controller Bd. Atomizer (4 May 2015 )

Replace The Contact Cylinder ( 27 July 2021)
Atomic Signal(peak area)

[

Zeeman Ratio

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

= Changed the THGA Contact Cylinder on 22 July 2022

Copper biank = 0.0015

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

meets
L—___, does not meet

- the PerkinElmer Specifications listed on this certificate.

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

including warranty terms.

Service Department TH ONE SOURCE CO., LTD.

( "~ Krungchai Treevichien )

Customer Support Engineer

Page 4 of 4
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iNnstruments.

This is to certify that

Krungchai Treevichien

has successfully completed
Aanalyst 600/700/800 Service Training

09 to 13 February 2004

%

ot

CStm
Service Specialist

13 Feb 2004




WO0-02273746/2023

MAINTENANCE REPORT AND TEST CERTIFICATE

OPTIMA 8000

Customer : US¥n matadaunadenlng

NHa

Address :

1/6 BOUTINA MG 145

Period

HYRNESWIHAI LUATSWIHEN

DIUNHHYNHAT 10240

Date Tested:
Recommendation Recertification

Recertification Due:
Date Last Certified:

April 3, 2023

8 Months
October 3, 2023
October 4, 2022

MODEL
OPTIMA 8000

S10

TESTED EQUIPMENT
IPV Methods

TEST STANDARD USED
Mixed standard 1/10

Mixed standard 1/100

CUSTOMER SUPPLIED
2 % HNO3

10 % HNO3

User Name: Khun Nattapong Visit Number: 10f2

Phone: 02-3737799 PerkinElmer Phone: 02-719-6420 ext 203
Fax: PerkinElmer Fax: 02-318-5597
CONFIGURATION TESTED ACCESSORIES/ICOMPONENT

SERIAL NUMBER
078N1310024C

CALIBRATION NUMBER

PART NUMBER
NO069-1579

N930-0221

COMMENTS

NOT INCLUDED

EXPIRATION

EXPIRATION DATE
May 30, 2023

November 30, 2023

CUSTOMER INITIALS

Page 1 of 4
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WO0-02273746/2023

For the Better

MAINTENANCE REPORT AND TEST CERTIFICATE
OPTIMA 8000

SERIAL NUMBER : 078N1310024C DATE TESTED : April 3, 2023

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

Q
-

HEEHHEBER
-~

Q
-~

B. Inspect and replace as necessary, all torch components including the RF coil.

-

C. Inspect all tubing for sign of clacking or leaking.

D. Adjust water and gas pressure regulator settings.

~

E. Inspect and leak check pneumatics drawers.

~

F. Clean the exterior of the instrument.
2. OPTICAL CHECKS

A. Inspect and clean all optical components.

~

B. As regiured, check and replace all purgebfilters.

~

2][2][2]
-~

C. Recheck optical alignment.

3. COOLING SYSTEM CHECKS

-

A. Perform preventive maintenance on chiller.

HIE
-~

B. Flush out the chiller every six months.

4. PERFORMANCE CHECKS

~

A. Torch View Alignment.

HiH
-~

B. Wavelength Calibration.

Page 2 of 4
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Perkin

For the Better

MAINTENANCE REPORT AND TEST CERTIFICATE

WO0-02273746/2023

OPTIMA 8000
SERIAL NUMBER : 078N1310024C DATE TESTED : April 3, 2023

PARAMETER SPECIFICATION FINAL VALUE
Spectral Resolution : UV As 193.696 nm <0.009 0.00702

Ni 231.604 nm <0.011 0.00790

Ni 341.476 nm <0.015 0.01192
Spectral Resolution : VIS Ba 455.403 nm <0.020 0.01500
Precision

Zn 206.200 nm % RSD <1.0 0.58

Mg 280.271 nm % RSD <1.0 0.28

Mg 285.213 nm % RSD <1.0 0.39

Ba 455.403 nm % RSD <1.0 0.39
Detection Limits : Axial As 193.696 nm 3(SD) ppb 4.26

Se 196.026 nm 3(SD) ppb 2.87

TI  190.801 nm 3(SD) ppb 3.73

Pb 220.353 nm 3(SD) ppb 11.48
Detection Limits : Radial As 193.696 nm 3(SD) ppb 2.60

Zn 213.857 nm 3(SD) ppb 0.26

Mn 257.610 nm 3(SD) ppb 1.49

La 379.478 nm 3(SD) ppb 0.12

Ba 455.403 nm 3(SD) ppb 2.86

Ba 493.408 nm 3(SD) ppb 9.64
BEC : Axial (IBX1000y/(S-iB)  Mn 257.610 nm <30 ppb 15.70
BEC : Radial (iB X 1000)/(IS-IB) Mn 257.610 nm <30 ppb 23.89

Page 3 of 4
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WO-02273746/2023

MAINTENANCE REPORT AND TEST CERTIFICATE
OPTIMA 8000

SERIAL NUMBER : 078N1310024C DATE TESTED : April 3, 2023

Remarks :
Commissioning follow as commissioning performance sheets.

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

meets
|:’ does not meet

the PerkinEimer Specifications listed on this certificate.

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

Service DepartmeptPerkinElmer Ltd.
—_ 7
SRS S LpAt

( iphan Promiumda )

Avuthorized Representative :

Service Engineer
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Method: DLRL-Cal Page 1 Date: 3/4/2566 10:55:10

Align View XY Axial for analyte Mn 257.610

X-position Y-position Intensity
-2.0 15.0 2920926.2
-1.6 15.0 4117205.6
-1.2 15.0 5581541.7
-0.8 15.0 6990827.7
~-0.4 15.0 8176328.5

0.0 15.0 90750028.4
0.4 15.0 8960265.5
0.8 15.0 8360445.5
1.2 15.0 7467099.0
1.6 15.0 6255831.1
2.0 15.0 5030853.2
0.0 10.0 159365.9
0.0 10.5 241214.9
0.0 11.0 446309.1
0.0 11.5 964275.3
0.0 12.0 1659518.8
0.0 12.5 2781326.3
0.0 13.0 4117574.4
0.0 13.5 5863526.6
0.0 14.0 7007618.7
0.0 14.5 8248882.5
0.0 15.0 8915353.6
0.0 15.5 8830206.3
0.0 16.0 8476274.2
0.0 16.5 7574239.7
0.0 17.0 5916533.5
0.0 17.5 4806692.1
0.0 18.0 3470213.6
0.0 18.5 2459889.5
0.0 19.0 1409798.3
0.0 19.5 836888.1
0.0 20.0 457127.2
-0.8 15.0 7399406.7
-0.4 15.0 8255530.6
0.0 15.0 8767341.7
0.4 15.0 8902714.8
0.8 15.0 8341631.7
0.4 13.0 4448485.6
0.4 13.5 5980471.5
0.4 14.0 7305087.4
0.4 14.5 8079824.9
0.4 15.0 9038053.5
0.4 15.5 8965644.2
0.4 16.0 8519954.3
0.4 16.5 7478375.8
0.4 17.0 5956440.9

3/4/2566 10:51:07 aligned for analyte Mn 257.610
X viewing position set to 0.4 mm having Peak intensity 9038053.5 for Axial viewing
Y viewing position set to 15.0 mm having Peak intensity 8038053.5 for Axial viewing

Align View X Radial for analyte Mn 257.610

X-position Y-position Intensity
-7.0 15.0 23032.5
-6.5 15.0 27006.7
-6.0 15.0 35560.5
-5.5 15.0 57821.4
-5.0 . 15.0 90935.9
-4.5 15.0 136105.4
~-4.0 15.0 206645.2
-3.5 15.0 299882.1
-3.0 15.0 428877.1
-2.5 15.0 589771.2
-2.0 15.0 706184.3
-1.5 15.0 841150.2
-1.0 15.0 1019788.8
-0.5 15.0 1329407.6

0.0 15.0 1381151.1
0.5 15.0 1426400.1
1.0 15.0 1309824.4



Method: DLRL~Cal Page 2 Date: 3/4/2566 10:55:10

1.5 15.0 1099234.2
2.0 15.0 784376.5
2.5 15.0 574061.3
3.0 15.0 437455.8
3.5 15.0 324105.7
4.0 15.0 264022.3
4.5 15.0 183005.6
5.0 15.0 117089.3
5.5 15.0 70743.1
6.0 15.0 40927.8
6.5 15.0 27379.1
7.0 15.0 20863.3

3/4/2566 10:54:00 aligned for analyte Mn 257.610
X viewing position set to 0.5 mm having Peak intensity 1426400.1 for Radial viewing
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Method: DLRL-Cal Page 1 Date: 3/4/2566 11:33:00
Method Loaded
Method Name: DLRL~Cal Method Last Saved: 5/4/2565 10:59:28
IEC File: MSF File:
Method Description: C8000-Calibration for later test
Sequence No.: 1 Autosampler Location:
Sample ID: Calib Blank 1 Date Collected: 3/4/2566 11:18:12
Analyst: Data Type: Reprocessed on 3/4/2566 11:32:52
Logged In Analyst (Original) : TET
Initial Sample Wt: Initial Sample Vol:
Dilution: Sample Prep Vol:
Wash Time:
Nebulizer Parameters: Calib Blank 1
Analyte Back Pressure Flow
all 197.0 kPa 0.50 L/min
Mean Data: Calib Blank 1
Mean Corrected Calib
Analyte Intensity Std.Dev. RSD Conc. Units
As 193.696 96.5 [0.00] mg/L
Zn 213.857 584.3 [0.00) mg/L
Mn 257.610 1401.8 [0.00] mg/L
La 379.478 352.7 [0.00) mg/L
Ba 455.403 25802.4 [0.00]) mg/L
Ba 493.408 45750.3 [0.00]) mg/L
Sequence No.: 2 Autosampler Location:
Sample ID: Calib Std 1 Date Collected: 3/4/2566 10:55:27
Analyst: Data Type: Reprocessed on 3/4/2566 11:32:52
Logged In Analyst (Original) : TET
Initial Sample Wt: Initial Sample Vol:
Dilution: Sample Prep Vol:
Wash Time:
Nebulizer Parameters: Calib Std 1
Analyte Back Pressure Flow
All 194.0 kPa 0.50 L/min
Mean Data: Calib Std 1
Mean Corrected Calib
Analyte Intensity Std.Dev. RSD Conc. Units
As 193.696 13655.9 [5.0]) mg/L
Zn 213.857 149844.9 [1.0) mg/L
Mn 257.610 1615840.4 [1.0]) mg/L
La 379.478 340770.3 [1.0} mg/L
Ba 455.403 839840.7 [0.1} mg/L
Ba 493.408 633243.6 [0.1] mg/L
Calibration Summary
Analyte Stds. Egquation Intercept Slope Curvature Corr. Coef. Reslope
As 193.696 1 Lin, Calc Int 0.0 2731 0.00000 1.000000
Zn 213.857 1 Lin, Calc Int 0.0 142800 0.00000 1.000000
Mn 257.610 1 Lin, Calc Int 0.0 1616000 0.00000 1.000000
La 379.478 1 Lin, Calc Int 0.0 340800 0.00000 1.000000
Ba 455.403 1 Lin, Calc Int 0.0 8399000 0.00000 1.000000
Ba 493.408 1 Lin, Calc Int 0.0 6332000 0.00000 1.000000
Sequence No.: 3 Autosampler Location:
Sample ID: IDL~RL (2% HNO3) Date Collected: 3/4/2566 11:19:52
Analyst: Data Type: Reprocessed on 3/4/2566 11:32:52

Logged In Analyst (Original) : TET
Initial sample Wt: Initial Sample Vol:



Method: DLRL-Cal

Page 2

Date: 3/4/2566 11:33:00

Dilution:
Wash Time:

Sample Prep Vol:

Nebulizer

Analyte
All

Parameters:

IDL-RL (2% HNO3)
Back Pressure
198.0 kPa

Mean Data:

Analyte
193.
213.
257.
37¢.
455.
.408

As
Zn
Mn
La
Ba
Ba

493

696
857
610
478
403

IDL-RL (2% HNO3)
Mean Corrected
Intensity
-32.
37.
475,
~-36.
26578.
~20698.

0

W b WO

Flow

0.50 L/min
Calib.
Units Std.Dev.
mg/L 0.00
mg/L 0.00
mg/L 0.00
mg/L 0.00
mg/L 0.00
mg /L 0.00

Sample

Units Std.Dev.
pg/L 2.60
ng/L 0.26
ng/L 1.49
ng/L 1.12
ng/L 2.86
ng/L 9.64

5
35
168
350
30
o8

RSD
.40%
.07%
.85%
.55%
.09%
.34%



.

ﬁethod: DLXL-Cal Page 1 Date: 3/4/2566 11:32:13
Reprocessing Begun
Logged In Analyst: TET Technique: ICP Continuous
Results Data Set (original): PM3APR23
Results Library (original): C:\Users\Public\PerkinElmer\IPV\Results.mdb
Results Data Set (reprocessed):
Results Library (reprocessed):
Sequence No.: 1 Autosampler Location:
Sample ID: Calib Blank 1 Date Collected: 3/4/2566 11:23:46
Analyst: Data Type: Reprocessed on 3/4/2566 11:32:04
Logged In Analyst (Original) : TET
Initial Sample Wt: Initial Sample Vol:
Dilution: Sample Prep Vol:
Wash Time:
Nebulizer Parameters: Calib Blank 1
Analyte Back Pressure Flow
All 198.0 kPa 0.50 L/min
Mean Data: Calib Blank 1
Mean Corrected Calib
Analyte Intensity Std.Dev. RSD Conc. Units
Tl 1380.801 -113.3 [0.00} ng/L
As 1983.696 285.4 [0.001 pg/L
Se 196.026 89.6 [0.00} pg/L
Pb 220.353 1176.2 [0.00] pg/L
Sequence No.: 2 Autosampler Location:
Sample ID: DL~Standard Date Collected: 3/4/2566 11:29:24
Analyst: Data Type: Reprocessed on 3/4/2566 11:32:04
Logged In Analyst (Original) : TET
Initial Sample Wt: Initial Sample Vol:
Dilution: Sample Prep Vol:
Wash Time:
Nebulizer Parameters: DL-Standard
Analyte Back Pressure Flow )
All 199.0 kPa 0.50 L/min
Mean Data: DL-Standard
Mean Corrected Calib
Analyte Intensity Std.Dev. RSD Conc. Units
Tl 180.801 19454.6 (1000] pg/L
As 193.696 17563.5 (1000] pg/L
Se 196.026 4574.6 {5001 ng/L
Pb 220.353 31327.5 {5001 ng/L
Calibration Summary
Analyte Stds. Equation Intercept Slope Curvature Corr. Coef. Reslope
Tl 180.801 1 Lin, Calc Int 0.0 19.45 0.00000 1.000000
As 183.656 1 Lin, Calc Int -0.0 17.56 0.00000 1.000000
Se 1%6.026 1 Lin, Calc Int 0.0 9.149 0.00000 1.000000
Pb 220.353 1 Lin, Calc Int 0.0 62.65 0.00000 1.000000
Sequence No.: 3 Autosampler Location:
Sample ID: IDL-XL (2% HNO3) Date Collected: 3/4/2566 11:25:37
Analyst: Data Type: Reprocessed on 3/4/2566 11:32:04
Logged In Analyst (Original) : TET
Initial Sample Wt: Initial Sample Vol:
Dilution: 3X Sample Prep Vol:

Wash Time:



Method: DLXL-Cal Page 2 Date: 3/4/2566 11:32:14
Nebulizer Parameters: IDL-XL (2% HNO3)
Analyte Back Pressure Flow
All 198.0 kPa 0.50 L/min
Mean Data: IDL-XL (2% HNO3)

Mean Corrected Calib. Sample
Analyte Intensity Conec. Units Std.Dev. Conc. Units Std.Dev. RSD
Tl 190.801 35.1 2 ng/L 1.24 5 ng/L 3.73 68.95%
As 193.696 ~14.0 -1 ng/L 1.42 -2 pg/L 4.26 177.97%
Se 196.026 -6.5 ~1 pg/L 0.96 -2 pg/L 2.87 134.85%
Pb 220.353 ~135.0 -2 ng/L 3.83 -6 ng/L 11.48 177.50%



Method: MnBEC Page 1 Date: 3/4/2566 11:32:34

Method Loaded

Method Name: MnBEC Method Last Saved: 15/10/2563 10:51:07
IEC File: MSF File:

Method Description: CB8000~XL and RL-Spec <or = 30 ng/L,Attn:Spec<or= 50ug/L

Sequence No.: 1 Autosampler Location:

Sample ID: IB (2% HNO3) Date Collected: 3/4/2566 11:17:14

Analyst: Data Type: Reprocessed on 3/4/2566 11:32:27
Logged In Analyst (Original) : TET

Initial Sample Wt: Initial Sample Vol:

Dilution: Sample Prep Vol:

Wash Time:

Nebulizer Parameters: IB (2% HNO3)
Analyte Back Pressure Flow
All 1%7.0 kPa 0.50 L/min

Mean Data: IB (2% HNO3)

Mean Corrected Calib. Sample
Analyte Intensity Conc. Units Std.Dev. Conc. Units Std.Dev. RSD
Mn 257 XN 185358.1
Mn 257 RN 39181.6
Sequence No.: 2 Autosampler Location:
Sample ID: IS (N069-1579/10 Date Collected: 3/4/2566 10:57:10
Analyst: Data Type: Reprocessed on 3/4/2566 11:32:27
Logged In Analyst (Original) : TET
Initial Sample Wt: Initial Sample Vol:
Dilution: Sample Prep Vol:

Wash Time:

Nebulizer Parameters: IS (N069-1579/10
Analyte Back Pressure Flow
All 134.0 kPa 0.50 L/min

Mean Data: IS (N069-~1579/10

Mean Corrected Calib. Sample
Analyte Intensity Conc. Units Std.Dev,. Conc. Units Std.Dev. RSD
Mn 257 XN 11636268.0

Mn 257 RN 1679271.0
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Method: Resolution
Result: PM3APR23

Spectra

Sample ID: Res (N069-1579/10)

As 183.698-Res Rep: 3| Ni 231.604-Ree Rep: 3
41k 240k |
0 i 0 S
i ]
193.696 231.604
Intensity: 31528.8 Intensity: 188036.8
Conc: Conc:
1 2
Ni 341.476-Res Rep: 3| Ba 455.403-Res Rep: 3
240k M ;
I AR ]
| | |
0] 0] 1
i i
341.476 455,403
Intensity: 142636.8 Intensity: 36682641
Conc: Conc:
3 4
3/4/2566 11:00:59 Page 1 WinLab



Method: Precision

Page 1

Date: 3/4/2566 11:12:20

Method Loaded

Method Name: Precision

IEC File:

Method Description: €8000 -N=10~ 1.0% RSD

Method Last Saved: 3/5/2554 12:31:51
MSF File:

Sequence No.: 4

Sample ID: RSD STD (N069~1579/10)
Analyst:

Initial Sample Wt:

Dilution:

Wash Time:

Autosampler Location:

Date Collected: 3/4/2566 11:02:43
Data Type: Original

Initial Sample Vol:

Sample Prep Vol:

Nebulizer Parameters: RSD STD (N069-1579/10)

Analyte Back Pressure Flow
aAll 195.0 kPa 0.50 L/min
Mean Data: RSD STD (N069-1579/10)

Mean Corrected Calib. Sample
Analyte Intensity Conc. Std.Dev. Conc. Units Std.Dev. RSD
Zn 206.200 493474.3 17093.12 3.46%
Mg 280.271 3275340.1 23266.88 0.71%
Mg 285.213 196113.7 11109.46 5.66%
Ba 455.403 7794526.3 80474.48 1.03%
Method Loaded
Method Name: Precision Method Last Saved: 3/4/2566 11:07:51
IEC File: MSF File:
Method Description: €8000 -N=10- 1.0% RSD
Sequence No.: 5 Autosampler Location:
Sample ID: RSD STD (N069~1579/10) Date Collected: 3/4/2566 11:08:51
Analyst: Data Type: Original
Initial Sample Wt: Initial Sample Vol:
Dilution: Sample Prep Vol:
Wash Time:
Nebulizer Parameters: RSD STD (N069-1579/10)
Analyte Back Pressure Flow
All 196.0 kPa 0.50 L/min
Mean Data: RSD STD (N069-1579/10)

Mean Corrected Calib. Sample
Analyte Intensity Conc. Units Std.Dev. Conc. Units Std.Dev. RSD
Zn 206.200 515663.2 2890.08 0.56%
Mg 280.271 3404809.8 43469.63 0.28%
Mg 285.213 197460.0 775.34 0.39%
Ba 455.403 8071203.3 31631.19 0.39%



Method: Precision
Resuli: PM3APR23

Spectra

Sample ID: RSD STD (N069-1579/10)

Zn 206.260 Rep: 51Mg 280.271 Rep: 5
240k 1M
0 | 0 |
B 1 N l
{ |
206.200 280.271
Intensity: 501635.4 Intensity: 3286667.2
Conc: Conc:
i 2
Mg 285.213 Rep: 5{Ba 455.403 Rep: 1
91k 3M
]
i e
0] 0]
{ i
285.213 455,403
Intensity: 180357.4 Intensity: 7796556.6
‘ Conc: Conc:
3 4
3/4/2566 11:06:54 Page 1 WinLab



r . .
PerkinElmer TruQ

Atomic Spectroscopy Standard

Certificate of Analysis

PerkinElmer Number: N0891578
Description: Multi-Element Standard
Matrix: 2% HNGs

Expiration Date: MAY 3 ﬂ 2@23

* Instrumental Analysis using ICP Spectrometer:

Analyte  Labeled Measured SR Analyte Labeled Measured SR
As 50.0 ygfmL  50.1 pg/mL 3103a* Ni 10.0 pg/mL 10.0 pg/mL 3136*
K 50.0 ug/mL  50.3 pg/mL 3141a* S 10.0pgfmb 10.0 pg/mL 3153z*
La 10.0 pg/mt  10.0 yg/mL 3127a* 2n 10.0 pg/mL 10.0 yg/mL 3168a*
Li 10.0 yg/mL  10.0 pg/mL 3129a" Ba 1.00 pg/mL 1.01 yg/mL 3104a*
Mn 10.0 ug/mL  10.1 pg/mb 3132* Mg 1.00 pg/mL 1.01 pyg/mL 3131a*

* . indicates NIST SRM 1 ~ indicates CRM {when NIST SRM is not available)
Reference Multi: Lot# 2-B4MJ, 3-168MJ, 4-38MJ

Refer to side 2 for details of ceriification.

Balances are calibrated with weight sets: traceable 1o-NIST.
We guarantee thal our PerkinEtmer TruGlAtormic Spectroscopy Standards are stable and accurate to 40.5% of certified
cancentration unli the expiration date. provided the standards are kept tightly-capped and ‘stored under normal Jaboratory
wonditions. This value'is the.sur.of cumulative errors associated with the analytical determinations, pipetting, ahd diluting to final
wolume; Forthese solutions we use high purily atids, ASTM Type | water (18 megohm double defonized}, and leached, tiple-ins

ed Botles. Al glassware used is class A,

} Certifying Officer: f?r ¢ &"3\1{74}{/)

PerkinEimer’

PerkinEimer, ine

u.5.4. Tel: 1-208-925-4600
U.8.4. Toll Free: 1-806-762-40

Visit www. perkinelmer.com/lasoffices for a complete listing of our global offices.
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Atomic Spectroscopy Standard

Certificate of Analysis

PerkinElmer Number: N9300221

Description: fnstrument Calibration Standard 4
Matrix: 5% HNOs

Lot Number: 58-180CRY1

Certification Date: Mé\l - ?622
Expiration Date: %GV 3 @ 2923

* instrumental Analvsis using ICP Speclrometer:

Analyte Labeled Meazsured SRM Analyte Labeled Measured SRM
As 100 po/mL 99.8 pg/mbL 3103a" Pb 50.0 yg/mtL 49.9 pg/mL 3128*
Ti 100 pg/mbL 99.4 pg/mt 3158 Se 50.0 pg/mbL 49.8 pg/mL 3149*
Cd 50.0 pg/mL 50.0 pg/mL 3108*

* - indicates NIST SRM 1 - indicates CRM (when NIST SRM is not available)
Reference Multi: Lot# 57-156CR,1-177YJ, 54-134CR

Refer to side 2 for details of certification.

Balances are calibrated with weight sels fracesble to NIST.
Ws guaraniee that our PerkinEtmer TruQ Atomic Speciroscopy Standards are siable and accurate to £0.5% of certified
‘concéntration untii the expirafion date, provided the standards are kept tightly capped and stored under normal laboratory
&énditions. This value isthe sum of cumulative errars associated with the analylical determinations, pipetfing, ntt dilufing to final
wplume. Forthese solutions we use high purily acids, ASTM Type | water(18 megohm double delonized), and ieached, triple-rins
‘g Bottles. All glassware used is class A

Certifying Officer: if . !%53*2{%{7

PerikinElmer®

PerkinElmey, lne.

Visit www.perkinelmer.com/}asoffices for a complete listing of oiu‘ global offices.



Clobral Service Training Department

Service Fngineer Certification

This is to certify that the above mentioned
PerikinEimer representative has been trained to
service the instrurment indicated belows

ICP2ZZ01B Optima 8300 & Optima 4X/5X/7X00 Series

instructors < {1/ s tfort—— Date: July 20, 2012

Geaf% é@@ﬁ@;

Certified bys: m

{(Manager, Clobal Training Oncralions)




TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) Mg
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES ?///”\\5
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 = S
NSC-TISLTIS17025

TEL. §-2717-3000-29 FAX.0-2719-9484 CALIBRATION 0008

Cert. No.: 23TMB04

Page: 10of 3
o o &
Certificate of Calibration

Equipment : Incubator
Manufacturer : Memmert
Model : INE 500
Serial No. : E505.0595
iD No. : TET.LAB.INC 01
Submitted by : Thai Environmental Technic Limited

1/6 Soi Ramkhamhaeng 145,

Khwaeng/Khet Saphan Sung,

Bangkok 10240
Location : Laboratory (Thai Environmental Technic Limited)
Received Order : 10 April 2023
Calibration Date : 10 April 2023
Ambient Temperature : (26+10)°C
Relative Humidity : (50+£30)%
Calibrated by : Man Pattanapongpaiboon

Approved by : % .

Approved Signatory

{ ,) Pornthippa Tameyakul
(/ ) Malee Butkruea
() Suwit Imjai

Issue Date : 25 April 2023

The Uncertainties are for a confidence probability of approximately 95%

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

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

A 0053457



Equipment : Incubator Cert. No.: 23TM604

Condition As-Received : Used ltem Page: 2 of 3
“ Reference : 2304-01460C-4

4 Procedure Used :-

Calibration were conducted using calibration procedure CP-OT02 according to direct measurement
_ method with Data Acquisition which connected with Resistance Temperature Detector ( RTD ).

\‘ The temperature scale used was based on |TS-90.

" Condition of this result of calibration

#+ 1, Reference standard instrument:-
Instrument Model Serial No. Cert. No. Due Date
1) Data Acquisition 34970A MY41021843 _ 22LM172 27 Dec 2023
" 2. This certificate is valid only to the item calibrated on date and place of calibration.
" 3. This certification is traceable to the International System of Unit.

-+ Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Close Environment during calibration
: 1 Beginning Finished
Temp. (°C ) 25 25
:g/ REL.Humid. ( % ) 54 57
2 4 AC Supply ( Volt ) 223 219
A [«) ©
1 S e Position : Ref. Stc.i.
H . 3 . . ID No.:
S 8 1 18-04RTD-01
s o7 2 18-04RTD-02
N "vv/“z”j:glzjj_c / 3 18-04RTD-03
v el L0 4 18-04RTD-04
- - > 5 18-04RTD-05
6 18-04RTD-06
7 18-04RTD-07
Probe Installation Details : Dimension of Chamber : 8 18-04RTD-08
a= 50 cm D= 0.40 m 9 (ref.) 18-04RTD-09
= 50 cm W= 056 m
= 50 cm H= 048 m
Capacity = 0.1 m?

doam R sr 0

a 1158197



.. Equipment:

Incubator Ceri. No.: 23TMB04
... Condition As-Received : Used ltem Page: 3 0of 3
" Reference : 2304-01480C-4
- Result of Calibration :- (™) Without Adjustment
+; Function of UUC* : Temperature Source
Fresh air setting : Close
| Calibration| uuc* uucH Temperature Temperature Overall |Coverage
Point Setting | Reading stability uniformity Variation| Factor
(°c) (°¢) | (°¢c) (£°C) (°C) (°C) k
35.0 35.0 35.0 0.065 0.32 0.67 2
41.5 41.5 415 0.032 0.49 0.63 2
445 445 445 0.086 0.60 0.86 2
““[calibration Measured Temperature (>°C ) .
. — Uncertainty
Point ; Position
(°C) 1 2 3 4 5 6 7 8 9 (ref.) (£°C)
35.0 34.870 | 34.847 | 34.722 | 34.860 | 34.744 | 35,047 | 34.842 | 35.288 | 35.026 0.30
41.5 41,625 | 41.612 | 41.461 | 41.733 | 41.300 | 41.428 | 41.418 | 41.874 | 41.758 0.30
44.5 44,744 | 44,708 | 44553 | 44,862 | 44.205 | 44.476 | 44.352 | 44931 | 44.778 0.30
) Average* : The average of 30 values in each position.

" Temperature stability : One-half of the greatest maximum difference of measured temperature at any one sensor.
_ Temperature uniformity : The maximum difference of measured temperatures at any sensors and the measured

temperature at the reference location which are observed at the same time or at as close an observation time as
possible to determine the temperature pattern or homogeneity within the chamber under steady-state conditions.
- QOverall Variation : The Difference of the maximum and minimum measured temperatures throughout observation.

- uue*
.. Note :

Unit Under Calibration
The reported uncertainty of measurement was included stability and excluded uniformity .

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

-00o~

a 1158196



4% Agilent Technologies

Customer Contact:

TAXID : 0125537008571

Ms. Ketsarin Chuayphan
ketsarin.c@tet1995.com
098-2894096

Invoice To:

Delivery Site:

Location:
Room
Bldg

Lab

Dept

Page 1 of 3

Customer Purchase
Order Number:

Customer Number;
704944786

Service Request:

Service Request Date:

Service Order:
6005760665

Service Confirmation:
6904719817

Direct Inquiries to:
Contact Name:
Contact E-mail:
Contact Telephone:
Contact Fax:

Learn more about Agilent's Special Offers, Products, Services and our

Customer Contact Center
cce-smt@agilent.com
+662 637 6363

+662 632 4334

full range of laboratary productivity solutions optimized for your
applications and waorkflows. Visit us at www.agilent.com/chem

ORIGINAL



Service Instrument;

Service Confirmation Number: 6904719817
Service Confirmation Date: 07.02.2023

Model Model Description Serial Number System Handle Parent Asset

Number

SYS-FL-ECL | Fluorescence Cary Eclipse

P System

10076800 | Fiber optic dip prb cpir MY17330001 SYS-FL-ECLP

accessory.fluo
GI800A Cary Eclipse Bundle MY18040003 SYS-FL-ECLP
Service ltems:
Item | Service/Part # | Description Qty Entitlement Service Start| Service End
1000 |PM Preventive Maintenance 1.00 Agreement 08.02.2023 | 08.02.2023
Entitlement -

100 % covered

Additional Information:

Page 2 of 3




Service Confirmation Number: 6904719817
Service Confirmation Date: 07.02.2023

Service Information:

Prablem Description:
WU-S-PM-FL-ECLP-5001095311

Service Provided:
Clean all board and sample compartment. Optimization famp align. Perform wavelength accuracy, reproducibility,
spectra bandwidth, stray light and raman water test. After done the instruments tests all passed

Service Overview Code:

Reason Code: Scheduled Service
Diagnosis Code: Scheduled Service
Resolution Code: Scheduled Service

Reported Hours: Travel Hours:

3.5 1.0

Customer Field Service Customer Field Service Date:
Representative Name: Representative Signature: 12023-02-08

Panthep Kurasathain

Customer Name: Customer Signature: Date:
Dokruk Silae e . 2023-02-08

Additioral Comments:

Page 3 of 3



. Agilent ’
CrossLab

From Insight to Outcome

Agilent Crosslab Start Up Services

3

Agilent Cary Eclipse Fluorescence System
Preventive Maintenance

Agilent Preventive Maintenance provides factory recommended service for your analytical
instruments to assure reliable operation and the accuracy of your results

Delivered by highly trained and certified service engineers using genuine Agilent parts and
supplies, Agilent Preventive Maintenance provides what you need to reduce unplanned downtime
and keep your systems operating at their peak performance.

This checklist is used as a guide for completing the preventive maintenance tasks. A signed copy
of this checklist is provided for your records.

- >
*» &

Revision: A.00, issued: 8 March 2022 : - P a
Docurnent Number: SD-MA000173 Page’_of_;LZ "°:g‘.""" Agllent
© Agilent Technologies, Inc. 2022 : B e



3

~ Agtlent
Agilent Cary Eclipse Fluorescence System Preventive Maintenance Checklist %g &@Mg ;@ﬂg@

From Insight to Outcome

Introduction

Customer Information

o Customers should provide all necessary operating supplies upon request of the engineer.

o A customer representative should be available to the engineer while performing the preventive
maintenance procedures. Customers are responsible for regular maintenance and are
encouraged to observe the service representative.

o Any parts not included in the Parts Lists section of this document are not part of the
recommended Preventive Maintenance service nor are they included in the price of this
service.

o Ifa system requires the use of extra or special procedures and/or parts for the maintenance
service, then these must be ordered separately and charged as a repair, which may incur
additional costs

Q

Revision: A.00, Issued: 8 March 2022 9
Document Number: SD-MA000173 Page £ of 22- e
© Agilent Technologies, Inc. 2022
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. Agilent |
Agilent Cary Eclipse Fluorescence System Preventive Maintenance Checklist i {{}%g g@%

From Insight to Outcome

Important Customer Web Links

o To access Agilent University, visit http://www.agilent.com/crosslab/university/ to learn about
training options, which include online, classroom and onsite delivery. A training specialist can
work directly with you to help determine your best options.

e To access the Agilent Resource Center web page, visit https://www.agilent.com/en-
us/agilentresources. The following information topics are available:

= Sample Prep and Containment
= Chemical Standards

e Analysis

¢ Service and Support

= Application Workflows

o The Agilent Community is an excellent place to get answers, collaborate with others about
applications and Agilent products, and find in-depth documents and videos relevant to Agilent
technologies. Visit https://community.agilent.com/welcome

e Videos about specific preparation requirements for your instrument can be found by
searching the Agilent YouTube channel at https://www.youtube.com/user/agilent

e Need to place a service call? Flexible Repair Options | Agilent

N
Revision: A.00, Issued: 8 March 2022 b P
Docurnent Number: SD-MAQ00173 page? of &2 i T Ag lent
® Agilent Technologies, Inc. 2022 e,



~Agilent . .

iy,

Agilent Cary Eclipse Fluorescence System Preventive Maintenance Checklist é%;.“ Z’@Qw %@ﬁ 5@ ?g

From Insight to Outcome

Service Engineer’s Responsibilities

(=)

Contact the customer and ensure that all necessary supplies are available before the
preventive maintenance visit.

Only select those pages that relate to the system or module being serviced.
Complete empty fields with the relevant information.
Complete the relevant checkboxes in the checklist using either a “X" or tick mark “v"”.

Check “Service not applicable” check boxes to indicate services/tasks not delivered, as
appropriate.

Complete the Preventive Maintenance services in the most logical order relevant to the
individual system service in the order of the tasks listed.

Complete the Service Review section together with the customer.
Complete the fields for page numbers at the foot of each selected page

Add relevant page numbers to selected pages and complete the total number of pages field in
the Service Completion section

Ask the customer to sign the Service Verification section including the customer’s and your
signature.

Additional Instruction Notes

The following samples and tools are required to perform the Instrument tests detailed in this
procedure:

i Silica diffuser (supplied with instrument) : 110674800
. Holmium Perchiorate 7 sst0002100
Sbééial cell holder for.l.-lolmium Perchldrate soldfion V - ‘ 110678600

 Sealed water cuvette o 6610021800

. W
Revision: A.00, Issued: 8 March 2022 ®stg®
Document Number: SD-MA000173 Pageﬂof_z'Z "'“fg@{“"' ﬁg i EEE§
® Agilent Technologies, Inc. 2022 o e



' . Agilent
Agilent Cary Eclipse Fluorescence System Preventive Maintenance Checklist ig‘@g% e %

From insight to Outcome

Instrument Maintenance

Select the appropriate service to be performed.

E/Major Preventive Maintenance (Yearly)

System Information

¥ Check this box if an instrument configuration report is attached instead of completing the
table. '

g Eelipe ;
o Evvioonnodtal Tehiy Lid,

L3
4, ;

i NIolo

N
Revision: A.00, Issued: 8 March 2022 LI =g
Document Number: SD-MA000173 page 2 of 22 e Agl @n'&
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pAgilent
Agilent Cary Eclipse Fluorescence System Preventive Maintenance Checklist i,m;g @§§ §§E

a?

From Insight to Outcome

Preparation

@ Discuss any specific issues with the customer before starting.

D/Review the instrument logbook for recorded problems and comments.

[ Save instrument control settings before starting the procedure.

D/Perform a general inspection of the system for cleanliness.

E]/Ejheck for proper installation of parts, assemblies, sensors etc.

[ Check system for required installation of components and implementation of Service Notes

?/heck for required firmware updates and verify with customers if they would like it installed.
Run the system performance tests

Do

Revision: A.00, Issued: 8 March 2022

ove
Docurnent Number: SD-MA000173 Page ot _&2- RSP i Ag i Eerﬁ
© Agilent Technologies, Inc. 2022 ' -
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Agllent
Agilent Cary Eclipse Fluorescence System Preventive Maintenance Checklist 5‘@5@ éﬁﬁﬁ

From Insight to Qutcome

Major Preventive Maintenance Procedures

Clean and Inspect

With the spectrophotometer cover removed:

Mean external cover.

Brush off any internal dust
D/Cr:an dust from printed circuit board (PWB) surfaces and surrounds.
IZI/ lean sample compartment windows.
{ilean cell holder.

Inspect the condition of the following parts. Make a note in the comments section as a possible
follow up action if any part requires replacement:

IE/I spect condition of source mirrors.
[Z%spect condition of instrument cooling fan.
El/lnspect condition of wavelength drive segments and springs.
[ Inspect condition of filter wheel.
D/lﬁspect condition of sample compartment accessory fasteners.
Er/l'nspect condition USB/GPIP connector and cables.

Inspect condition of the power supply and cables.

Adjustments

= Check wavelength drive segment backlash and adjust if necessary.
B/Optimize the Xenon source lamp.

Restore Instrument

(" Replace and clean spectrophotometer external cover.
Return instrument to initial operating condition.

Operational Checks

?ﬁorm firmware upgrade if applicable.

IZ/Pfsrform calibration routines from within the Validate application.
Run the Instrument Performance Tests

Revision: A.00, Issued: 8 March 2022 .‘.:." =
Document Number: SD-MAG00173 page 1 of 22 el Agl E
® Agilent Technologies, inc. 2022 . s e
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253 2%
Agilent Cary Eclipse Fluorescence System Preventive Maintenance Checklist ¢t @fgjg;} e

From Insight to Outcome

Service Review

[1-Attach available reports/printouts of all tests to this documentation.

[@ Record the Preventive Maintenance service activity in the customer's records/logbook.
IZ/Record the PM event in the Smart Alerts logbook, if applicable.

B/U ate/reset instrument maintenance counters as appropriate.

D/A?ii the PM sticker to the system or instrument logbook based on the customer's request.
E/Complete the Service Engineer Comments section if there are additional comments.

IZ]/ view this service, parts replaced, and test results obtained with the customer.
lj/iimplete the Signature Page with both Service Engineer and Customer signatures.

Lamp Conditions

Signal (AU)

Ex. Wavelengtlw"‘N(nm) o

Em. Wavelength (nm)

| Avetime (sec) 0.\0D
Ex. Slit (nm) 15 |
‘ Em. Slit (nm) ; 5

Qna

-
- 3

Revision: A.00, Issued: 8 March 2022 °§eg"
Document Number: SD-MA000173 Page & of L2 e Ag EEBE
© Agilent Technologies, Inc. 2022 R

«



Agilent Cary Eclipse Fluorescence System Preventive Maintenance Checklist

Test Results

Agilent .
CrossLab

From Insight to Outcome

Wavelength Accuracy Ex. Mono (Xe) o ’ PM) ”; L b0l
: Wavelength Accuracy Em. Mono (Xe) 7443
%Aﬁyyavelength Reproducrbrllty Ex. Mono (Xe) — W,{;d - o % P 4
Wavelength Reproducrbrhty Em Mono (Ho) '?mg
éSpectraI BandW|dth Accuracy Ex S||t -1 5nm » o v - P&Sf , -
Spectral Bandwrdth Accuracy Ex Sllt 2 5nm ()a[ 45 -

Spectral Bandwidth Accuracy Ex. Slit - 5nm : 95\;5

Spectra‘lwéandwrdth Accuracy Em. Slit- 1. Snm“ M —Vm r

Spectral Bandwidth Accuracy Em. St - 2.5nm Vq 55
Spectra!wéandwidth Accuracy Em. SIitﬂI}M'S«rrm - V 455 - ‘ pﬂ 2

Speotrat Bandwidth Accuracy Em. Shit- 10nm - N Dqgs )

Speotral Bandwrdth Aocuracy Em Sht 20nm ’0&55

Svaytione T s
‘ RamanyvaterSensrtrvrty Ex. 350nm - - 95'9)- o ~f } ?ﬂ ’
RamanwatersensitayEe 0 fasg
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Agilent Cary Eclipse Fluorescence System Preventive Maintenance Checklist

From Insight to Outcome

Signature Page

Service Engineer Comments (optional)

If there are any specific points you wish to note as part of performing the installation or other
items of interest for the customer, please write in this box.

Service Verification

Service Request Number: Date Service Completed:
bUo 51 b0_LbS B LB ¥ty 902
Service Engineer Name: Customer Name:

DANTHES  WOYABTM DN

Service EnWi? nature; Customer Signature:

Total number of pages in this document:

2

Revision: A.00, Issued: 8 March 2022 o
Document Number: SD-MAQ00173 Pageﬂoféz el et Aglleﬂﬁ

® Agilent Technologies, Inc. 2022 R



Eclipse Validation Report

Report time 8/2/2023 10:41:00

Batch file

Instrument Eclipse
Instrument serial number MY18040003
Software Version 1.2(146)
Firmware Version 2.12

Wavelength Accuracy Ex.Mono (Xe)

Instrument Parameters

8_2_2023 10;41;00.FBVO

Pat

Scan mode Excitation
Scan type Fluorescence Excitation
Ex.Wavelength (nm) 541.92
Ex. S1lit (nm) 1.5
Ex. Filter Auto
Ave. time (s) 1.00000
Data interval {nm) 0.15
Tolerance of 541.92nm peak ?0.50nm
Tolerance of 260.54nm peak ?1.00nm
Ex. PMT (V) 847
300 —
3
&
Z 250 —
=
g
=
200 —~
540 5;2 544
W avelength (nm)
541.92nm peak found at 542.13nm PASSED
Ex. PMT (V) 825
300
T 250
&
=
w
5 200 —
E
150
100 -
258 260 262
W avelength {(nm)
260.54nm peak found at 261.32nm PASSED
Pl
Wavelength Accuracy Ex.Mono (Xe) test Passed
Wavelength Accuracy Em.Mono (Xe)
Instrument Parameters
Scan mode Emission
Scan type Fluorescence Emission
Ex.Wavelength (nm) 0.00
Ex. Slit (nm) 5

an, ‘ZL



Ex. Filter Auto

Em.Wavelength (nm) 541.92
Em. Slit (nm) 1.5
Em. Filter Auto
Ave. time (s) 1.00000
Data interval (nm) 0.15
Tolerance, K of 541.92nm peak ?0.50nm
Tolerance of 260.54nm peak ?1.00nm
Ex. PMT (V) 437
Em. PMT (V) 591
800 —
T 700 —
&
z
2
£ 600 —
=
500 -~
540 542 544

W avelength (nm

541.92nm peak found at 541.79nm PASSED
e

Ex. PMT (V) 437
Em. PMT (V) 689

Intensity {a.u.)

T
60
av

260.54nm peak found at 261.08nm PASSED
—
Wavelength Accuracy Em.Mono (Xe) test Passed

Sequence completed

Operator Signature

)

Supervisoxr Signature Date

Aln[d)

elength (nm)

Date : % Pt]’) Z()Z)

: ‘b]iqt")
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Eclipse Validation Report

Report time

Batch file

Instrument

Instrument serial number
Software Version
Firmware Version

8/2/2023 10:44:55

8_2 2023 10;44;55.FBVO
Eclipse

MY18040003

1.2(146)

2.12

Spectral Bandwidth Accuracy Ex.Slit

Instrument Parameters
Scan mode

Excitation

Scan type Fluorescence Excitation
Ex.Wavelength (nm) 350.00
Ex. Slit (nm) 1.5
Ex. Filter 250 - 395 nm
Ave. time (s) 1.00000
Data interval {(nm) 0.15
Ex. 8lit (nm): 1.5 Scan Range -3nm to 3nm
Ex. Slit (nm): 2.5 Scan Range -5nm to Snm
Ex. Slit (nm): 5 Scan Range -10nm to 10nm
300 —
250 —
= 200 —
3
A
2 150 —
g
k)
£ 100 —
50 —
0
-2 0
W avelength (nm)
300 -~
T 200 —
&
=
w
8
= 100 A
0

Y

0

W avelength (nm)

AT 'ne\




300 —

Intensity (a.u.)

200 -

100 —

T g
0 -5 0
W avelength (nm)

Ex. 81lit (nm) Ex. EHT (V) Tolerance (nm) Measured (nm) Result
1.5 684 1.300 - 2.050 1.564 ., Passed
2.5 571 2.250 - 2.800 2.462 -~ Passed
5 508 4.900 - 5.800 5.279 _ Passed

Spectral Bandwidth Accuracy Ex.Slit test Passed

Spectral Bandwidth Accuracy Em.Slit

Instrument Parameters

Scan mode

Scan type
Ex.Wavelength (nm)
Ex. Slit (nm)

Ex. Filter
Em.Wavelength {nm)
Em. Slit (nm)

Em. Filter

Ave. time (s)

Data interval {(nm)

Ex. Slit (nm): 1.5
Em. Slit (nm): 1.5
Ex. Slit (nm): 2.5
Em. Slit (nm): 2.5

Ex. Slit (nm): 5
Em. Slit {(nm): 5

Ex. Slit (nm): 10
Em. S$S1lit (nm): 10

Ex. Slit (nm): 20
Em. Slit (nm): 20

intensity {a.u.)

Emission

Fluorescence Emission
350.00

5

Auto

400.00

5

Auto

1.00000

0.15

Scan Range -3nm to 3nm
Ex. WL (nm) 350.00

Scan Range ~5nm to Snm
Ex. WL (nm) 350.00

Scan Range =10nm to 10nm
Ex. WL (nm) 800.00

Scan Range -20nm to 20nm
Ex. WL (nm) 850.00

Scan Range -20nm to 20nm
Ex. WL (nm) 900.00

T T
-2 0
W avelength (nm)

rhl 29



Intensity (a.u.)

800 -
600 —
400 -~
200 —

7 T T T
-4 -2 0 2 4
W avelength (nm)}

800 —
6§00 —
200

o]

v T T ]
-10 -8 0 5 10
W avelength (nm)

Intensity (a.u.)
Y
(=]
(=]
{

Intensity (a.u.)
§y
(=]
(=]
|

200 -
o .
-2 0 210 ol 10 20
W avelength (nm)
800 —
600 ~—
El
2 400
5
200 —
0 -
-2 0 -1.0 0' 1b 210
W avelength (nm)

Em. Slit (nm) Ex. EHT (V) Em. EHT (V) Tolerance {(nm) Measured (nm) Result
1.5 982 1000 0.750 - 1.450 1.189 ~ Passed
2.5 761 792 2.000 - 2.750 2.418 Passed

5 797 568 4.500 - 5.500 5.128% Passed
10 805 531 9.700 - 11.000 10.083 Passed

A< ’I-\



20 1000 588 19.000 - 22.00 20.510 Passed

Spectral Bandwidth Accuracy Em.Slit test Passed

Stray Light

Instrument Parameters

Scan mode Emission

Scan type Fluorescence Emission
Ex.Wavelength (nm) 350.00

Ex. Slit {(nm) 5

Ex. Filter Auto

Em.Wavelength (nm) 350.00

Em. Slit (nm) 5

Em. Filter Auto

Ave. time (s) 10.00000

ExX. PMT (V) 515

Em. PMT (V) 347

Tolerance for the stray light test Int.{(2)/Int.(1l): 20.0007
The measured ratio of Int. (2)/Int.(1): 0.00031

T >

Stray Light test Passed

Sequence completed

Operator Signature : C:X;ZG Date : % F%L7 ZﬂZb

e+ e lm

Supervisor Signature

1¥[g2



Eclipse Validation Report

Report time
Batch file
Instrument

Instrument serial
Software Version
Firmware Version

8/2/2023 11:04:39

b

8_2 2023 11;04;39.FBVO

Eclipse
MY18040003
1.2(146)
2.12

Raman water Sensitivity Ex. 350 nm

Instrument Parameters

Scan mode
Scan type
Ex.Wavelength
Ex. Slit (nm)
Ex. Filter
Em.Wavelength
Em. Slit (nm)
Em. Filter
Ave. time (s)
Data interval

Ex. PMT (V)
Em. PMT (V)

Intensity (a.u.)

Tolerance for Raman water
The measured Raman water

(nm)

(nm)

(nm)

Emission

Fluorescence Emission
350.00

10

Auto

372.00

10

Open

1.00000

0.20

449
935

8

Raman water Sensitivity Ex. 350 nm test Passed

Raman water Sensitivity Ex. 500 nm

Instrument Parameters

Scan mode
Scan type
Ex.Wavelength
Ex. Slit (nm)
Ex. Filter
Em.Wavelength
Em. Slit (nm)
Em. Filter
Ave. time (s)
Data interval

Ex. PMT (V)
Em. PMT (V)

(nm)

(nm)

Emission

Fluorescence Emission
500.00

10

Auto

560.00

10

550 - 1100 nm

1.00000

0.20

449
1000

420
W avelength

(Ex.350 nm} S/N test: > 750:1

(Ex.350 nm) S/N: 1508:1
298,

11122

(nm )

4



100 — W"‘\W
80 — /
3
e 60 —
=
2
s 40 -
£
20 —
D_"“""‘"““"‘
T 7 T ~
56 0 580 600 620 6 40 <]
W avelength {(nm)

Tolerance for Raman water (Ex.500 nm) S/N test:
The measured Raman water (Ex.500 nm) S/N:

Raman water Sensitivity Ex. 500 nm test Passed

Sequence completed

Operator Signature

> 500:1
820:1

Date : % F¥F7 ZﬂZ)

Supervisor Signature : @iﬂl

pate : _ O ).} ]f(;}
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Eclipse Validation Report

. Report time
Batch file
Instrument
Instrument serial number
Software Version
Firmware Version

8/2/2023 11:31:35

8_2 2023 11:;31;35.FBVO
Eclipse

MY18040003

1.2(146)

2.12

Wavelength Reproducibility Ex.Mono (Xe)

Instrument Parameters
Scan mode

Scan type
Ex.Wavelength (nm)
Ex. Slit {(nm)

Ex. Filter

Ave. time (s)

Data interval (nm)

Excitation

Fluorescence Excitation
538.92

1.5

Auto

1.00000

0.15

Maximum peak difference < 0.20000nm in 10 scans

Ex. PMT (V)

300

250 -

Intensity (a.u.)

200 —

855

T
542

W avelength (nm)

Maximum peak difference 0.06805nm < 0.20000nm PASSED

Wavelength Reproducibility Ex.Mono (Xe) test Passed

Wavelength Reproducibility Em.Mono (Ho)

Instrument Parameters

Scan mode Emission

Scan type Fluorescence Emission
Ex.Wavelength (nm) 0.00

Ex. Slit (nm) 5

Ex. Filter Auto

Em.Wavelength {(nm) 260.00

Em. Slit (nm) 1.5

Em. Filter Buto

Ave. time (s) 0.20000

Data interval (nm) 0.15

Maximum peak difference < 0.20000nm in 10 scans

Ex. PMT (V)
Em. PMT (V)

437
759

ez



Intensity (a.u.)

Maximum peak difference 0.07898nm < 0.20000nm PASSED
Wavelength Reproducibility Em.Mono (Ho) test Passed

Sequence completed

Operator Signature : Date : b F((7 QC)Z?

all e+ {2111

Supervisor Signature

22197
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Ao fd15uaNY
1 Aldrin
2z Arsenic
3 Barium
a OL-BHC
5 Y-BHC
6 Biochemical Oxygen Demand
7 Cadmium

8 Chemical Oxygen Demand
9 Chlordane

10 Chromium
11 Color

12 Copper

13 Cyanide
14 4,4'-DDE
15 4.4-DDT
16 Dieldrin

Liquid-Liquid Extraction, Gas Chromatographic Method™
Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method™

1) Digestion, Direct Nitrous Oxide-Acetylene Flame
Method™

2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method®

3) Digestion, Inductively Coupled Plasma Method™
Liquid-Liquid Extraction, Gas Chromatographic Method™
Liquid-Liquid Extraction, Gas Chromatographic Method™
5-Day BOD Test, Azide Modification Method™

1) Digestion, Direct Air-Acetylene Flame Method™

2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™

3) Digestion, Inductively Coupled Plasma Method™
Closed Reflux, Titrimetric Method®

Liquid-Liquid Extraction, Gas Chromatographic Method™
1) Digestion, Direct Air-Acetylene Flame Method™

2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™

3) Digestion, Inductively Coupled Plasma Method™
ADMI Weighted-Ordinate Spectrophotometric
Method!™

1) Digestion, Direct Air-Acetylene Flame Method™

2) Digestion, Electrothermal Atomic Absorption

Spectrometric Method™

3) Digestion, Inductively Coupled Plasma Method@

Distillation, Colorimetric Method™

Liquid-Liquid Extraction, Gas Chromatographic Method™

Liquid-Liquid Extraction, Gas Chromatographic Method™

Liquid-Liquid Extraction, Gas Chromatogiaph'io Method™
ak)

17 Endosulfan ...




ardudl dTnane ERR IS ERFAY
17 Endosulfan | Liquid-Liquid Extraction, Gas Chromatographic Method™
18 Endosulfan Il » Liquid-Liquid Extraction, Gas Chromatographic Method™
19 Endosulfan Sulfate Liquid-Ligquid Extraction, Gas Chromatographic Method™®
20 Endrin Liquid-Liquid Extraction, Gas Chromatographic Method™
21 Formaldehyde Distillation, Colorimetric Method®
22 | Free Chlorine DPD Ferrous Titrimetric Method™
23 Heptachlor Liquid-Liquid Extraction, Gas Chromatographic Method™
24 | Heptachlor Epoxide Liquid-Ligquid Extraction, Gas Chromatographic Method™
25 Hexavalent Chromium Colorimetric Method™
26 Lead 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™
3) Digestion, Inductively Coupled Plasma Method™
27 Manganese 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™
3) Digestion, Inductively Coupled Plasma Method™
28 Mercury Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method™
29 Nickel 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™
3) Digestion, Inductively Coupled Plasma Method™
30 | Oil & Grease 1) Liquid-Liquid, Partition-Gravimetric Method“
2) Soxhlet Extraction Method™
31 pH Electrometric Method™
32 Phenols Distillation, Direct Photometric Method™
33 Selenium Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method™
34 | Sulfide 1) lodometric Method®
2) Methylene Blue Method™
35 Temperature Laboratory and Field Methods!®
36 | Total Dissolved Solids Dried at 180 °Ct
37 | Total Kjeldahl Nitrogen Macro-Kjeldahl Method™
38 Total Suspended Solids

Dried at 103-105 °C = ]j
Y

39 Trivalent Chromium...
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Trivalent Chromium

Zinc

Digestion, Inductively Coupled Plasma Method:;
Colorimetric Method:; Calculation®

1) Digestion, Direct Air-Acetylene Flame Method™®
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method!®

3) Digestion, Inductively Coupled Plasma Method™

U1 1AAY 21U 122 518019

S dsuany ERRIGEREY

1 Acenaphthene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

2 Acetone Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™

3 Aldrin Liquid-Liquid Extraction, Gas Chromatographic Method®

a4 Anthracene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

5 Antimony 1) Digestion, Direct Air-Acetylene Flame Method®™
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™
3) Digestion, Inductively Coupled Plasma Method!

6 Arsenic Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method™

7 Atrazine Liquid-Liquid Extraction, Gas Chromatographic Method™

8 Barium 1) Digestion, Direct Nitrous Oxide-Acetylene Flame
Method™
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™
3) Digestion, Inductively Coupled Plasma Method®

9 Benz(a)anthracene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

10 Benzene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™

11 Benzo(b)fluoranthene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

12 Benzo(k)fluoranthene Liquid-Liquid Extraction, Gas Chromatographic/

Mass Spectrometric Method®
Bl

13 Benzoic acid...




aeudi dsuaiy BaTzn
13 Benzoic acid Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!®
14 Benzo(a)pyrene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
15 Benzo(g,h,i)perylene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
16 Beryllium 1) Digestion, Electrothermal Atomic Absorption
Spectrometric Method®™
2) Digestion, Inductively Coupled Plasma Method®
17 Bis(2-chloroethyl)ether Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!
18 Bis(2-ethylhexylphthalate Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!™
19 Bromodichloromethane Purge and Trap Gas Chromatographic/
Mass Spectrometric Method!®
20 Bromoform Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™
21 Butanol Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™
22 Butyl benzyl phthalate Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
23 Cadmium 1) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™
2) Digestion, Inductively Coupled Plasma Method™
24 | Carbazole Liquid-Liquid Extraction, Gas Chromatographic Method®
25 Carbon disulfide Purge and Trap Gas Chromatographic/
Mass Spectrometric Method®
26 Carbon tetrachloride Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™
27 Chlordane Liguid-Ligquid Extraction, Gas Chromatographic Method™
28 p-Chloroaniline Liquid-Liquid Extraction, Gas Chromatographic Method!™
29 Chlorobenzene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™
30 Chlorodibromomethane Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™
31 Chloroform Purge and Trap Gas Chromatographic/

Mass Spectrometric Method™ %(Y\\DJ
4

32 Chromium...
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32 Chromium 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™

3) Digestion, Inductively Coupled Plasma Method™®
33 Chromium (Il 1) Digestion, Direct Air-Acetylene Flame Method;
Colorimetric Method: Calculation™

2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method; Colorimetric Method:
Calculation®™

3) Digestion, Inductively Coupled Plasma Method:;
Colorimetric Method; Calculation®

34 | Chromium (V) Colorimetric Method™
35 | Chrysene Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!®
36 | Cyanide Distillation, Colorimetric Method™
37 2,4-D Liquid-Liquid Extraction, Gas Chromatographic Method®
38 DDD Liquid-Liquid Extraction, Gas Chromatographic Method™
39 DDE Liquid-Liquid Extraction, Gas Chromatographic Method™
40 | DDT Liquid-Liquid Extraction, Gas Chromatographic Method®
41 Dibenz(a,h)anthracene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®
42 Di-n-butyl phthalate Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
43 1,2-Dichlorobenzene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™®
a4 1,3-Dichlorobenzene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™
a5 1,4-Dichlorobenzene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™
46 1,1-Dichloroethane Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™
a7 1,2-Dichloroethane Purge and Trap Gas Chromatographic/

Mass Spectrometric Method™
a8 1,1-Dichloroethylene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™
a9 cis-1,2-Dichloroethylene Purge and Trap Gas Chromatographic/

Mass Spectrometric Method® <
i L9

50 trans-1,2-Dichloroethylene...
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50 trans-1,2-Dichloroethylene Purge and Trap Gas Chromatographic/

Mass Spectrometric Method™
51 1,2-Dichloropropane Purge and Trap Gas Chromatographic/

Mass Spectrometric Method™
52 1,3-Dichloropropane Purge and Trap Gas Chromatographic/

Mass Spectrometric Method!®
53 1,3-Dichloropropene Purge and Trap Gas Chromatographic/

Mass Spectrometric Method™
54 Dieldrin Liquid-Liquid Extraction, Gas Chromatographic Method!®
55 Diethyl phthalate | Liquid-Liquid Extraction, Gas Chromatographic/

Mass Spectrometric Method™
56 | 2,4-Dimethylphenol Liquid-Liquid Extraction, Gas Chromatographic Method®
57 2,4-Dinitrophenol Liquid-Liquid Fxtraction, Gas Chromatographic Method™
58 2,4-Dinitrotoluene Liquid-Liquid Extraction, Gas Chromatographic Method!
59 2,6-Dinitrotoluene Liquid-Liquid Extraction, Gas Chromatographic Method™
60 Di-n-Octyl phthalate Liquid-Liquid Extraction, Gas Chromatographic/

Mass Spectrometric Method™
61 Endosulfan Liquid-Liquid Extraction, Gas Chromatographic Method™
62 | Endrin Liquid-Liquid Extraction, Gas Chromatographic Method™
63 Ethylbenzene Purge and Trap Gas Chromatographic/

Mass Spectrometric Method™
64 Fluoranthene Liquid-Liquid Extraction, Gas Chromatographic/

Mass Spectrometric Method™
65 Fluorene Liquid-Liquid Extraction, Gas Chromatographic/

Mass Spectrometric Method™
66 Heptachlor Liquid-Liquid Extraction, Gas Chromatographic Method™
67 Heptachlor epoxide Liquid-Liquid Extraction, Gas Chromatographic Method™
68 Hexachloro-1,3-butadiene Purge and Trap Gas Chromatographic/

Mass Spectrometric Method™
69 n-Hexane Purge and Trap Gas Chromatographic/

Mass Spectrometric Method®
70 OL-HCH Liquid-Liquid Extraction, Gas Chromatographic Method™
71 B-HCH Liquid-Liquid Extraction, Gas Chromatographic Method™
72| Y-HCH Liquid-Liquid Extraction, Gas Chromatographic Method™
73 Hexachlorocyclopentadiene Liquid-Liquid Extraction, Gas Chromatographic/

Mass Spectrometric Method™ b
Sty

74 Hexachloroethane...
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74 Hexachloroethane Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

75 Indeno(1,2,3-cd)pyrene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

76 Isophorone Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

77 Lead 1) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™
2) Digestion, Inductively Coupled Plasma Method®

78 Manganese 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™
3) Digestion, Inductively Coupled Plasma Method™

79 Mercury Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method!®

80 Methanol Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™

81 Methoxychlor Liquid-Liquid Extraction, Gas Chromatographic Method™

82 Methyl bromide Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™

83 Methylene chloride Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™

84 2-Methylphenol Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

85 2-Methylnaphthalene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!®

86 Methyl tert-butyl ether Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™

87 Naphthalene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™

88 Nickel 1) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™
2) Digestion, Inductively Coupled Plasma Method®

89 Nitrobenzene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

90 N-Nitrosodiphenylamine

Liquid-Liquid Extraction, Gas Chromatographic/

N\

[=4N -

Mass Spectrometric Method™

91 N-Nitrosodi-n-propylamine...
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91 N-Nitrosodi-n-propylamine Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!
92 Polychlorinated Biphenyls Liquid-Liquid Extraction, Gas Chromatographic Method!
PCB-1016
PCB-1221
PCB-1232
PCB-1242
PCB-1248
PCB-1254
PCB-1260
93 Pentachlorophenol Liquid-Liquid Extraction, Gas Chromatographic Method™
94 | pH Flectrometric Method™
95 Phenanthrene Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
96 Phenol 1) Distillation, Direct Photometric Method™®
2) Liquid-Liquid Extraction, Gas Chromatographic
Method™
97 Pyrene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®
98 Selenium Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method™
99 Silver 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™
3) Digestion, Inductively Coupled Plasma Method™
100 Styrene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™
101 1,1,2,2-Tetrachloroethane Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™
102 Tetrachloroethylene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™
103 Toluene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™
104 | Toxaphene Liquid-Liquid Extraction, Gas Chromatographic Method™®
105 TPH (Cs-Cg) Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!'2%2 %m\”))l
(V1

106 TPH (C,5-Cyg)...
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106 | TPH (C.5-Cyg) Separatory Funnel Liguid-Liquid Extraction,
Gas Chromatographic Method®??
107 TPH (C,14-Css) Separatory Funnel Liguid-Liquid Extraction,
Gas Chromatographic Method®??
108 1,2,4-Trichlorobenzene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™
109 1,1,1-Trichloroethane Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™
110 1,1,2-Trichloroethane Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™
111 Trichloroethylene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™
112 | 2,4,5-Trichlorophenol Liquid-Liquid Extraction, Gas Chromatographic Method™
113 | 2,4,6-Trichlorophenol Liquid-Liquid Extraction, Gas Chromatographic Method™
114 1,3,5-Trimethylbenzene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™
115 Vanadium 1) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™¥
2) Digestion, Inductively Coupled Plasma Method™
116 Vinyl acetate Purge and Trap Gas Chromatographic/
Mass Spectrometric Method!®
117 Vinyl chloride Purge and Trap Gas Chromatographic/
Mass Spectrometric Method!
118 m-Xylene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™
119 o-Xylene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method
120 p-Xylene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™
121 Xylene (Total) Purge and Trap Gas Chromatographic/
Mass Spectrometric Method®™
122 | Zinc 1) Digestion, Direct Air-Acetylene Flame Method™

2) Digestion, Inductively Coupled Plasma Melthodm
Sl
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1 Antimony 1) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™
2) Isokinetic Sampling, Digestion, Direct Air-Acetylene
Flame Method®
3) Isokinetic Sampling, Digestion, Graphite Furnace
Atomic Absorption Spectrometric Method™

2 Arsenic Isokinetic Sampling, Digestion, Hydride Generation/
Atomic Absorption Spectrometric Method®!

3 Carbon monoxide Instrumental Analyzer Method™

a Chlorine Absorption Sampling, lon Chromatographic Method®!

5 Copper 1) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™
2) Isokinetic Sampling, Digestion, Direct Air-Acetylene
Flame Method™

6 Cresol Adsorption Sampling, Gas Chromatographic Method™

7 Dioxins/Furans Isokinetic Sampling, Analysis by ISO/IEC 17025
Accredited Laboratory or Analysis by Department of
Industrial Works Registered Laboratory
(Dioxins/Furans Analysis Approved)®!

8 Hydrogen Chloride Absorption Sampling, lon Chromatographic Method™!

9 Hydrogen Fluoride Absorption Sampling, lon Chromatographic Method™!

10 Hydrogen Sulfide Absorption Sampling, lodometric Method™

11 Lead 1) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method®
2) Isokinetic Sampling, Digestion, Direct Air-Acetylene
Flame Method™
3) Isokinetic Sampling, Digestion, Graphite Furnace
Atomic Absorption Spectrometric Method

12 Mercury Isokinetic Sampling, Digestion, Cold-Vapor Atomic
Absorption Spectrometric Method™

13 Opacity Ringelmann’s Method™?

14 Oxides of Nitrogen 1) Absorption Sampling, Phenoldisulfonic acid Method!

2) Instrumental Analyzer Method™ %—(‘-A‘@

15 Sulfur dioxide...
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15 Sulfur dioxide 1) Absorption Sampling, Barium-Thorin Titrimetric
Method"!
2) Instrumental Analyzer Method®
16 Sulfuric acid Isokinetic Sampling, Barium-Thorin Titrimetric Method®!
17 Total Suspended Particulate Isokinetic Sampling, Gravimetric Method™
18 Xylene Adsorption Sampling, Gas Chromatographic Method!
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Aldrin

Antimony

Arsenic

Barium

1) Waste Extraction, Solid-Phase Extraction,

Gas Chromatographic Method!1%24

2) Solid-Phase Extraction, Gas Chromatographic
Method!024

3) Soxhlet Extraction, Gas Chromatographic
Method!!:24

1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method®615!

2) Waste Extraction, Digestion, Graphite Furnace
Atomic Absorption Spectrometric Method™®:16]

3) Waste Extraction, Digestion, Inductively Coupled
Plasma Method614]

4) Digestion, Flame Atomic Absorption Spectrometric
Method!"**!

5) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method!1¢!

6) Digestion, Inductively Coupled Plasma Method!"14!
1) Waste Extraction, Digestion, Hydride Generation/
Atomic Absorption Spectrometric Method617)

2) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method!"!”]

1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method!41%

2) Waste Extraction, Digestion, Graphite Furnace
Atomic Absorption Spectrometric Method!/6:16]

3) Waste Extraction, Digestion, Inductively Coupled

Plasma Method!414 ~
—<
g

4) Digestion...
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Beryllium

Cadmium

Chlordane

Chromium

4) Digestion, Flame Atomic Absorption Spectrometric
Method!13!

5) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method!"!¢

6) Digestion, Inductively Coupled Plasma Method!"4
1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Methodl15!

2) Waste Extraction, Digestion, Graphite Furnace
Atomic Absorption Spectrometric Method! 616!

3) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!614]

4) Digestion, Flame Atomic Absorption Spectrometric
Method!"*!

5) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method!*¢!

6) Digestion, Inductively Coupled Plasma Method!'¥
1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method®615!

2) Waste Extraction, Digestion, Graphite Furnace
Atomic Absorption Spectrometric Method™6:16]

3) Waste Extraction, Digestion, Inductively Coupled
Plasma Method614

4) Digestion, Flame Atomic Absorption Spectrometric
Method!*!

5) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method!"1

6) Digestion, Inductively Coupled Plasma Method!!%
1) Waste Extraction, Solid-Phase Extraction,

Gas Chromatographic Method!1%.24

2) Solid-Phase Extraction, Gas Chromatographic
Method!02

3) Soxhlet Extraction, Gas Chromatographic
Method[ll,zll]

1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method6!°]

2) Waste Extraction, Digestion, Graphite Furnace

Atomic Absorption Spectrometric Method®81¢!

L,

3) Waste Extraction...
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Chromium (1)

Chromium (V1)

Cobalt

3) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!t64

4) Digestion, Flame Atomic Absorption Spectrometric
Method!"15!

5) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method!"¢!

6) Digestion, Inductively Coupled Plasma Method!4
1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method; Waste Extraction,
Colorimetric Method; Calculation(t6:1518]

2) Waste Extraction, Digestion, Graphite Furnace
Atomic Absorption Spectrometric Method; Waste
Extraction, Colorimetric Method; Calculation!!6:16.18]
3) Waste Extraction, Digestion, Inductively Coupled
Plasma Method; Waste Extraction, Colorimetric
Method; Calculation!614.18)

4) Digestion, Flame Atomic Absorption Spectrometric
Method; Alkaline Digestion, Colorimetric Method;
Calculation!”8:15:18]

5) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method; Alkaline Digestion,
Colorimetric Method; Calculation!’816:18]

6) Digestion, Inductively Coupled Plasma Method;
Alkaline Digestion, Colorimetric Method:;
Calculation!’#1418]

1) Waste Extraction, Colorimetric Method!:!8!

2) Alkaline Digestion, Colorimetric Method 18]

1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method!61%]

2) Waste Extraction, Digestion, Graphite Furnace
Atomic Absorption Spectrometric Method!¢16!

3) Waste Extraction, Digestion, Inductively Coupled
Plasma Method61%

4) Digestion, Flame Atomic Absorption Spectrometric
Method!"1!

5) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method!¢!

6) Digestion, Inductively Coupled Plasma Method!"¥
=M

12 Cop‘per...
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Copper

2,4-D

ODD

DDE

OOT

Dieldrin

1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method!61%!

2) Waste Extraction, Digestion, Graphite Furnace
Atomic Absorption Spectrometric Method!61¢!

3) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!!&4

4) Digestion, Flame Atomic Absorption Spectrometric
Method!"%!

5) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method!"®!

6) Digestion, Inductively Coupled Plasma Method!¥

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic Method!?24

2) Soxhlet Extraction, Gas Chromatographic
Method124]

1) Waste Extraction, Solid-Phase Extraction,

Gas Chromatographic Method!1024

2) Solid-Phase Extraction, Gas Chromatographic
Method!%2%

3) Soxhlet Extraction, Gas Chromatographic
Method!2¥

1) Waste Extraction, Solid-Phase Extraction,
Gas Chromatographic Method102%

2) Solid-Phase Extraction, Gas Chromatographic
Method1024

3) Soxhlet Extraction, Gas Chromatographic
Methodtt24

1) Waste Extraction, Solid-Phase Extraction,
Gas Chromatographic Method!%24

2) Solid-Phase Extraction, Gas Chromatographic
Method0:24

3) Soxhlet Extraction, Gas Chromatographic
Method124

1) Waste Extraction, Solid-Phase Extraction,
Gas Chromatographic Method!:1024

2) Solid-Phase Extraction, Gas Chromatographic
Method(*0:24

3) Soxhlet Extraction, Gas Chromatographic

Method!2% =
etho %ﬂ\’

18 Endrin...
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Endrin

Heptachlor

Lead

Lindane

Mercury

Methoxychlor

1) Waste Extraction, Solid-Phase Extraction,

Gas Chromatographic Method!1024

2) Solid-Phase Extraction, Gas Chromatographic
Method!10:24

3) Soxhlet Extraction, Gas Chromatographic
Method!24

1) Waste Extraction, Solid-Phase Extraction,

Gas Chromatographic Method!1024

2) Solid-Phase Extraction, Gas Chromatographic
Methodl1024] :

3) Soxhlet Extraction, Gas Chromatographic
Method!*1:24

1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method!61°]

2) Waste Extraction, Digestion, Graphite Furnace
Atomic Absorption Spectrometric Method!6:16]

3) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!614]

4) Digestion, Flame Atomic Absorption Spectrometric
Method!1*!

5) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method!"®!

6) Digestion, Inductively Coupled Plasma Method!1¥
1) Waste Extraction, Solid-Phase Extraction,

Gas Chromatographic Method!10:24

2) Solid-Phase Extraction, Gas Chromatographic
Method!024

3) Soxhlet Extraction, Gas Chromatographic
Method 24

1) Waste Extraction, Digestion, Cold-Vapor Atomic
Absorption Spectrometric Method*517]

2) Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method?”!

1) Waste Extraction, Solid-Phase Extraction,

Gas Chromatographic Method!1024

2) Solid-Phase Extraction, Gas Chromatographic

Method!0:24 =
2!

3) Soxhlet...
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Mirex

Molybdenum

Nickel

Polychlorinated Biphenyls
Aroclor 1016

Aroclor 1221

Aroclor 1232

Aroclor 1242

Aroclor 1248

Aroclor 1254

Aroclor 1260
2,4,4'-Trichlorobiphenyl
2,2',5,5-Tetrachlorobiphenyl

3) Soxhlet Extraction, Gas Chromatographic
Method!!1:24]

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic Method!*?% -

2) Soxhlet Extraction, Gas Chromatographic
Method*+24

1) Waste Extraction, Digestion, Flame Atomic
Absorbtion Spectrometric Method!¢:1*]

2) Waste Extraction, Digestion, Graphite Furnace
Atomic Absorption Spectrometric Method!61¢!

3) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!414

4) Digestion, Flame Atomic Absorption Spectrometric
Method!"%)

5) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method!"%

6) Digestion, Inductively Coupled Plasma Method!™

1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method! 41!

2) Waste Extraction, Digestion, Graphite Furnace
Atomic Absorption Spectrometric Method!61¢)

3) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!!414

4) Digestion, Flame Atomic Absorption Spectrometric
Method!"1%!

5) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method®

6) Digestion, Inductively Coupled Plasma Method("14
1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic Method!:%2%]
2) Waste Extraction, Solid-Phase Extraction,
Gas Chromatographic Method102%
3) Soxhlet Extraction, Gas Chromatographic -

Method!!12%!

22455
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2,2',4,5,5'-Pentachlorobiphenyl
2,2,3,4,4'5'-
Hexachlorobiphenyl
2,244 55'-
Hexachlorobiphenyl
2,2',3,44'55'-
Heptachlorobiphenyl
28 Pentachlorophenol 1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic Method™®*24
2) Soxhlet Extraction, Gas Chromatographic
Method?4
29 Selenium 1) Waste Extraction, Digestion, Hydride Generation/
Atomic Absorption Spectrometric Method!621]
2) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method!"?!
30 Silver 1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method! 615!
2) Waste Extraction, Digestion, Graphite Furnace
Atomic Absorption Spectrometric Method!6.1¢]
3) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!614
4) Digestion, Flame Atomic Absorption Spectrometric
Method!"*3!
5) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method!*¢!
6) Digestion, Inductively Coupled Plasma Method!™%
31 Thallium 1) Waste Extraction, Digestion, Flame Atomic

Absorption Spectrometric Method!61%!

2) Waste Extraction, Digestion, Graphite Furnace
Atomic Absorption Spectrometric Method!6:16]

3) Waste Extraction, Digestion, Inductively Coupled
Plasma Method™6:1%

4) Digestion, Flame Atomic Absorption Spectrometric
Method!**)

5) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method!"-1%!

6) Digestion, Inductively Coupled Plasma Method!"4
)

PRRY

32 Toxaphene...
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34

35

36

Toxaphene

Trichloroethylene

Vanadium

Vinyl chloride

Zinc

1) Waste Extraction, Solid-Phase Extraction,
Gas Chromatographic Method1024

2) Solid-Phase Extraction, Gas Chromatographic
Method!1%24

3) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!*%2"

1) Waste Extraction, Purge and Trap,

Gas Chromatographic/Mass Spectrometric
Method!*122¢]

2) Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!*32%!

1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method6*

2) Waste Extraction, Digestion, Graphite Furnace
Atomic Absorption Spectrometric Method!416!

3) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!619

4) Digestion, Flame Atomic Absorption Spectrometric
Method!"°]

5) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method!"%!

6) Digestion, Inductively Coupled Plasma Method"

‘Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!!*2%!

1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method!%15!

2) Waste Extraction, Digestion, Graphite Furnace
Atomic Absorption Spectrometric Method!416!

3) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!614

4) Digestion, Flame Atomic Absorption Spectrometric
Method!"*!

5) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method!:*¢!

6) Digestion, Inductively Coupled Plasma Method!'%

P!
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1 Acenaphthene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!27
2 Acetone Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!**%%!
3 Aldrin Soxhlet Extraction, Gas Chromatographic Method124
4 Anthracene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!'2"
5 Antimony 1) Digestion, Flame Atomic Absorption Spectrometric
Methodl!"1%!
2) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method!¢!
3) Digestion, Inductively Coupled Plasma Method1¥
6 Arsenic Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method!”

7 Atrazine Soxhlet Extraction, Gas Chromatographic Method!!124
8 Barium 1) Digestion, Flame Atomic Absorption Spectrometric
Method!"!3

2) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method!"¢!
3) Digestion, Inductively Coupled Plasma Method!"4
9 Benz(a)anthracene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!!?7]
10 Benzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!>?¢]
11 Benzo(b)fluoranthene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!!?7]
12 Benzo(k)fluoranthene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method*4?"
13 Benzoic acid Soxhlet Extraction, Gas Chromatographic Method®12%
14 Benzo(a)pyrene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method*1?"
15 Benzo(g,h,)perylene Soxhlet Extraction, Gas Chromatographic/
| Mass Spectrometric Method?"]
16 Beryllium

1) Digestion, Flame Atomic Absorption Spectrometric

Method!"*®) ‘
S

2) Digestion...
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2) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method!"¢!
3) Digestion, Inductively Coupled Plasma Method!"14
17 Bis(2-chloroethyl)ether Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!!2"!
18 Bis(2-ethylhexyl)phthalate Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!*?”?
19 Bromodichloromethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!*29
20 Bromoform Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!'*2%
21 Butanol Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!*29
22 Butyl benzyl phthalate Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method"12”
23 Cadmium 1) Digestion, Flame Atomic Absorption Spectrometric
Method!*?!
2) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method!"!¢!
3) Digestion, Inductively Coupled Plasma Method!"14
24 Carbazole Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!27]
25 Carbon disulfide Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!>?]
26 Carbon tetrachloride Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!>2¢!
27 Chlordane Soxhlet Extraction, Gas Chromatographic Method!*2%
28 p-Chloroaniline Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method*%?")
29 Chlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!>?%)
30 Chlorodibromomethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!3?¢!
31 Chloroform Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!!>?¢!
32 Chromium 1) Digestion, Flame Atomic Absorption Spectrometric

| Method!"1?!

2y

2) Digestion...
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2) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method!"¢!
3) Digestion, Inductively Coupled Plasma Method™14
33 Chromium (Iif) 1) Digestion, Flame Atomic Absorption Spectrometric
Method; Alkaline Digestion, Colorimetric Method;
Calculation!’#1518]
2) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method; Alkaline Digestion,
Colorimetric Method; Calculation!’8-16.18]
3) Digestion, Inductively Coupled Plasma Method:
Alkaline Digestion, Colorimetric Method;
Calculation!"81418]
34 Chromium (V1) Alkaline Digestion, Colorimetric Method!®®!
35 Chrysene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method?"
36 Cyanide 1) Extraction, Distillation, Titrimetric Method!282930)
2) Extraction, Distillation, Colorimetric Methodl?829:30]
37 2,4-D Soxhlet Extraction, Gas Chromatographic Method!%24
38 DDD Soxhlet Extraction, Gas Chromatographic Method!!24
39 DDE Soxhlet Extraction, Gas Chromatographic Method124
40 DDT Soxhlet Extraction, Gas Chromatographic Method!124
41 Dibenz(a,h)anthracene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method*?7]
a2 Di-n-butyl phthalate Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!!?7!
43 1,2-Dichlorobenzene Purge and Trap, Gas Chromatographic/
| Mass Spectrometric Method!32¢!
a4 1,3-Dichlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric MethodH326!
45 1,4-Dichlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!32¢!
46 1,1-Dichloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!*2!
a7 1,2-Dichloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!*32¢!
48 1,1-Dichloroethylene

Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!®%!  ~
B

49 cis-1,2-Dichloroethylene...
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49 cis-1,2-Dichloroethylene Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!!>2¢]
50 trans-1,2-Dichloroethylene Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method*2¢]
51 1,2-Dichloropropane Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method*2¢!
52 1,3-Dichloropropane Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!*?¢!
53 1,3-Dichloropropene Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!*?¢]
54 Dieldrin Soxhlet Extraction, Gas Chromatographic Method!!2%
55 Diethyl phthalate Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!*"?"
56 2,4-Dimethylphenol Soxhlet Extraction, Gas Chromatographic Method!%%*
57 2,4-Dinitrophenol Soxhlet Extraction, Gas Chromatographic Method!*123
58 2,4-Dinitrotoluene Soxhlet Extraction, Gas Chromatographic Method!!12?
59 2,6-Dinitrotoluene Soxhlet Extraction, Gas Chromatographic Method!!1?%
60 Di-n-Octyl phthalate Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!**%")
61 Endosulfan Soxhlet Extraction, Gas Chromatographic Method!2%
62 Endrin Soxhlet Extraction, Gas Chromatographic Method!*!2%
63 Ethylbenzene Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!*2%!
64 Fluoranthene Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!!2"
65 Fluorene Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!%?"
66 Heptachlor Soxhlet Extraction, Gas Chromatographic Method!!2%
67 Heptachlor epoxide Soxhlet Extraction, Gas Chromatographic Method!12%
68 Hexachloro-1,3-butadiene Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!**2¢]
69 n-Hexane Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!*2¢)
70 OL-HCH Soxhlet Extraction, Gas Chromatographic Method!!!2%
71 B-HcH Soxhlet Extraction, Gas Chromatographic Method!124
72 | y-HCH

Soxhlet Extraction, Gas Chrom%?;g(;?éhic Method!124

[“A i d

73 Hexachlorocyclopentadiene...
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73 Hexachlorocyclopentadiene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!"?"
74 Hexachloroethane Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method:2"!
75 Indeno(1,2,3-cd)pyrene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!"?"
76 Isophorone Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!2"
77 Lead 1) Digestion, Flame Atomic Absorption Spectrometric
Method!"*%!
2) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method!"¢!
3) Digestion, Inductively Coupled Plasma Method"14
78 Manganese 1) Digestion, Flame Atomic Absorption Spectrometric
Method!*™!
2) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method!*¢
3) Digestion, Inductively Coupled Plasma Method!™!4
79 Mercury Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method?”!
80 Methanol Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!32¢!
81 Methoxychlor Soxhlet Extraction, Gas Chromatographic Method*12%
82 Methyl bromide Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!™*?¢!
83 Methylene chloride Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!32¢!
84 2-Methylphenol Soxhlet Extraction, Gas Chromatographic Method!2%
85 2-Methylnaphthalene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!!?"
86 Methyl tert-butyl ether Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!32¢!
87 Naphthalene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!'>%%
88 Nickel 1) Digestion, Flame Atomic Absorption Spectrometric

Method!"!
2) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method!*¢!

3) Digestion, Inductively Coupled Plasma Methc\id”'w

o
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89 Nitrobenzene...
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89 Nitrobenzene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method%#7]
90 N-Nitrosodiphenylamine Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method*2"]
91 N-Nitrosodi-n-propylamine Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!**2"!
92 Polychlorinated Biphenyls Soxhlet Extraction, Gas Chromatographic Method'%%!
Aroclor 1016
Aroclor 1221
Aroclor 1232
Aroclor 1242
Aroclor 1248
Aroclor 1254
Aroclor 1260
2,2',5,5-Tetrachlorobiphenyl
2,2',4,5,5'-Pentachlorobiphenyl
2,2'344' 5
Hexachlorobiphenyl
2,244 55
Hexachlorobiphenyl
2,234,455
Heptachlorobiphenyl
93 Pentachlorophenol Soxhlet Extraction, Gas Chromatographic Method™%2¥
94 Phenanthrene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!1#"]
95 Phenol Soxhlet Extraction, Gas Chromatographic Method™*4%*
96 Pyrene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!!%27]
97 Selenium Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method"?!!
98 Silver 1) Digestion, Flame Atomic Absorption Spectrometric
Method!"*%!
2) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method!"¢!
3) Digestion, Inductively Coupled Plasma Method!"14
99 Styrene Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method>2¢]

S

100 1,1,2,2-Tetrachloroethane...
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100 1,1,2,2-Tetrachloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!'*2¢
101 Tetrachloroethylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!**2%
102 Toluene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!>2¢!
103 | Toxaphene Soxhlet Extraction, Gas Chromatographic Method!12%
104 | TPH (Cs5-Cg) Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method 24!
105 TPH (C,5-Cy) Soxhlet Extraction, Gas Chromatographic Method!%
106 | TPH (Cy16-Cas) Soxhlet Extraction, Gas Chromatographic Method!!122
107 1,2,4-Trichlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!324!
108 1,1,1-Trichloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!!2¢!
109 1,1,2-Trichloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!*2¢]
110 Trichloroethylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method(*?¢]
111 | 2,4,5-Trichlorophenol Soxhlet Extraction, Gas Chromatographic Method!!123!
112 | 2,4,6-Trichlorophenol Soxhlet Extraction, Gas Chromatographic Method! 23!
113 1,3,5-Trimethylbenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method>%!
114 Vanadium 1) Digestion, Flame Atomic Absorption Spectrometric
Method"1%!
2) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method!*®!
3) Digestion, Inductively Coupled Plasma Method!1
115 Vinyl acetate Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!*>%!
116 Vinyl chloride Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™*2¢
117 m-Xylene Purge and Trap, Gas Chromatographic/
' Mass Spectrometric Method!*%%!
118 o-Xylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!*2¢!
119 p-Xylene Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method*2¢!

>rtd

120 Xylene (Total)
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120 Xylene (Total) Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method*2¢]
121 Zinc 1) Digestion, Flame Atomic Absorption Spectrometric
Method!**!
2) Digestion, Graphite Furnace Atomic Absorption

Spectrometric Method!""!%

3) Digestion, Inductively Coupled Plasma Method!

7,14]

19NE1581989

1. NIENTNYATINNTIN. UTENIANTENTINAAMNTIY, W.A. 2548, a9 ﬂﬁsﬁﬁﬁmﬁaﬂﬁgaﬁa
Faolalldudn. s1vfayiunen. 25 unsias 2549, 1@ufl 123 aoufivey 119

2. NIENTNYATINNTIN. UTeNIANTENTIDAAMNTIY, W.A. 2549. Foe Muua U
afuiidevulueniaiissuseenanideswemiodlssddmilldunauiudemas,
s9RRRMLIUNYN. 4 Suney 2509, L1ENT 123 nouLAY 1259,

3. auadmnsadanndouwisUssmelne. aliotnssiinge. fuiadsi 4 ngamme:
SoukAINSRUN, 2547.

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

5. United States Environmental Protection Agency. Standards of Performance for
New Stationary Sources. 40 CFR 60. Appendix A, 2022.

6. United States Environmental Protection Agency. Test Methods for Evaluation
Solid Waste Physical/Chemical Methods. SW-846, 1997.

7. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Acid Digestion of Sludges and Sediments and Soils.
SW-846 Method 30508, 1996.

8. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Alkaline Digestion for Hexavalent Chromium. SW-846
Method 3060A, 1996. |

9. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Separatory Funnel Liquid-Liquid Extraction. SW-846
Method 3510C, 1996.

10. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Solid Phase Extraction. SW-846 Method 3535A, 2007.

11. United States Environmental Protection Agency. Test Methods for Evaluation Solid

o~
Waste Physical/Chemical Methods. Soxhlet Extraction. SW-846 Method 3540C, 1996. j p,

12. United States...



- loe -

12. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Purge-and-Trap for Aqueous Samples. SW-846 Method
5030C, 2003.

13. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Closed-System Purge-and-Trap and Extraction for
Volatile Organics in Soil and Waste Samples. SW-846 Method 5035A, 2007.

14. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Inductively Coupled Plasma-Optical Emission
Spectrometry. SW-846 Method 6010D, 2018.

15. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Flame Atomic Absorption Spectrophotometry. SW-846
Method 7000B, 2007. |

16. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Graphite Furnace Atomic Absorption
Spectrophotometry. SW-846 Method 7010, 2007.

17. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Arsenic (Atomic Absorption, Gaseous Hydride). SW-846
Method 7061A, 1992.

18. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Chromium, Hexavalent (Colorimetric). SW-846 Method
T196A, 1992.

19. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Mercury in Liquid Waste (Manual Cold-Vapor
Technique). SW-846 Method 7470A, 1994,

20. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Mercury in Solid or Semisolid Waste (Manual Cold-
Vapor Technique). SW-846 Method 7471A, 1994,

21. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Selenium (Atomic Absorption, Borohydride
Reduction). SW-846 Method 7742, 1994,

22. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Nonhalogenated Organics Using GC/FID. SW-846
Method 8015D, 2003,

23. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Phenols by Gas Chromatography. SW-846 Method %[‘N@l
8041, 1996.

24. United States...



_]@d_

24, United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Organochlorine Pesticides by Gas Chromatography.
SW-846 Method 80818, 2007.

25. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Polychlorinate Biphenyls (PCBs) by Gas
Chromatography. SW-846 Method 8082A, 2007.

26. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Volatile Organic Compounds by Gas Chromatography/Mass
Spectrometry (GC/MS). SW-846 Method 8260C, 2006.

27. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Semivolatile Organic Compounds by Gas
Chromatography/Mass Spectrometry. SW-846 Method 8270D, 2014,

28. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Total and Amenable Cyanide: Distillation. SW-846
Method 9010C, 2004.

29. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Cyanide Extraction Procedure for Solids and Oil.
SW-846 Method 9013A, 1996.

30. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Cyanide in Waters and Extracts Using Titrimetric and
Manual Spectrophotometric Procedures. SW-846 Method 9014, 2014. & j)

LI

naumsIsMTIRTsivRa Uiy s lewiejURng nedideussiiousiuaivl s nslssnugramnist . o bamo Snel 79 beoard



