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BAROMETER
Equipment : Analog Barometer

ID No./ Tag No. : BM001/41
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Hot Air Oven
Model. : UM 400

Serial No. : 900982
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ORIFICE TRANSFER STANDARD CERTIFICATION
WORKSHEET TE-5025A

ROOTSMETER S/N 0438320
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THERMO-HYGROMETER
Model : 608-H1

Serial No. : 45106737
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ANALYTICAL BALANCE (DU)
Model. : XS205DU

Serial No. : 1126323724
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CERTIFICATE OF ANALYSIS
EPA PROTOCAL GAS

Cylinder No. : EB0145030
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DRY GAS METER XC-572V

Serial No. : 1110070
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SDOM Certificate Of Calibration

i Ao otuond ond sk profi Ay 41in Method 5 Pre-Test Console Caflbration - Cublic Meters (m?)
WISDOM SCIENCE SALE AND SEAVICE SRCLS COMFANY LIMITED

nter Goneole Informatton Callbration Conditiona. EactorsiCanverslons Baterenice Equlsmant
Consola Model #, XC-572V Mo, WoS. Std Tomp {°K) 298 WTM Modsl:  W-NKoDa-58 WTM Serial: 546321
Consala Savial ¥. 1110070 Ambient Temp {°C) 254 Std Prase. (mm Hg) 760 WTM Cal. Dus: Mar-23 Gamma: 1.0000
DGM Madel #, SK25EX Barometric Preasure (mm Hg) 766 K 0,392 WTM Thermomaler: Internal
DGM Sarfal #, 0005413 Relativa Uumidity (%) 1]
Matering Cansala Calitirtion dater
Run Tima Qrifice, AH Voluma m'l Dullsl Termparalure [*C) Voluma (m*} Crulint Temg QOutlet Tamp
{mm H,0) Inltial Final Irltial Final Inlial Flna} Inininl Flnal
© [ Vo) (V) ot 1™ ol vl %] (%]
min mm H,0 m m' ‘c K] m m C c
15.00 13.0 397.7244 397 9056 25 25 289.58787 28976942 25 25
10.00 250 397.9285 3968.0984 2§ 26 289.79207 289.95964 25 25
8.00 50.0 398.1162 398.3058 28 28 289.97735 290.16549 25 25
7.00 B0.0 398,3386 398.5469 26 26 290.19612 290.40517 25 25
590 120.0 398.5693 399.7513 26 21 290.42752 290,60906 25 25
Standardized Data Calibratlon Raautts
Tast Metar Refarance Mater Calibratlon Faclor Flowrale 4H @ (mm H20)
Valus Varislton Std & Corr .0212 SCMM Varlatlon
Vol 10wl V¥ lQ;!,ul (1] {av} io. '] (sH@) (asH@)
m m/min m’ memin m/min mm K;0
{.180 0012 0.181 0.012 1001 0.009 0012 41.028 -0.731
0.169 0.017 0.167 0.017 0.986 -0.008 0.017 41.198 -0.570
0.189 0.024 0.187 0.023 0.991 -0.001 0.023 41.966 0.188
0.210 6,030 0.208 0030 0,990 -0.002 0.030 41.861 0.112
0.1682 0.036 0,160 0.0368 0,991 001 0.036 42.759 0991
0992 | =8 ()M 41,768 = AH@ Average
Note: For Calibration Faclor Y, lhe rallo of the reading of Ihe calibralion meler lo tha dry gas meler, acceplable lolerance of indlvidual valuas L 5 PassiFall Re:ult:
Nole: For AHg, ofifice presaura diffarential ihal aquates (o 0.75¢im {0 021 2m’fmin) al slandard and prassure, 1 k1 +-0.2inches (5. 1mm}) H,O

{ .
W9 anox Yeduoud wand woud wole nhl rfia
WASDOM SCIENCE SALE AND SERVICE GROUP COMPANY LI

{Patpasu Chaisana)
Service Engineer

1.020 Meter Gamma vs Flowrate
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. o991 . Min Allow Y
0.986

0.980 - i

0975 4 - e ]
0.000 0.010 0.020 0.030 0.040

Flowrate Standardiz%%&mmd (m>3/min)
Cansole Serial: 1110070 ‘S, C., r

whi Aoneu laluoud wad umu‘ wni’iﬂ nfu rifn
msﬂeN;ZE SALE AND SERVICE GROUP COMPARNY LIMITED

Meter Gamma (Y)

i

Cansola Model: XC-572V



Meter Pressure vs Flowrate
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DRY GAS METER MC-572V

Serial No. : 1007055
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WISDOM SCIENCE SALE ANO SERVICE GROUP COMPANY LIMITEO

Certificate Of Calibration

Wathod 5 Pre-Tast Conaole Callbration - Cublc meter {m?)

1 Cal Conditlon Relo
Model #. __MC.572V Callbratian Date: 27/07/2022 Sld. Temp. (ki 298 WTM Madel:  W-NKeDa-58 TM Cal. Due Date: Feb. 2022
Serial #: 1007065 Ci lon Ref.:  WDS-5v850008 Std. Pressure {mm Hg): 760 WTM Serlal: 546258 Gamma: 0.6680
DGM Model #: _ SK2GEX__ Amblent Temp ('cx 235 Ky (Kimm Hg): 03887
DGM Sarial #: __ 00008432 Pressure (mm Hg): 766
Refative Humidily (%): 80
UUT Matar (DGM) fi Moter (WTH)
|' Run Thme DGM Orifics Velume Quliel Tamp Volume Quilel Tamp
(minutes) (mm Hy0} Initiat Final Initial Final Initiat Final Initial Final
] Py Vi Vet ™ las Vi Vi Ly [
15.00 13.0 0.0025 0.1685 25 25 307.83244 307.99618 25 25
10.00 25.0 0.1810 00,3488 25 25 308.00127 308.15867 25 25
.00 50.0 0.3711 0,5609 25 28 308.16244 308.34110 25 25
7.00 80.0 0.5844 0.7861 26 26 308.34877 308.55037 25 25
5.00 120.0 0.8310 1.0074 25 25 308.59261 308.77072 25 25
standardized Data Calibration Results
Tast Molor Refarance Molar Correction Fadtor Flow Rate ARG {mm H;0)
Std. Valuma St Flow Rate Std. Volume | Std. Flow Rale "Gamma® Varlation Std & Corr 0.0212 SCMM Variation

Vieniay {11V Clryuqy M-min Vit (07} Qugugy MAMIn [il} [ [ — g 48Hg

0163 0.011 0.160 0.011 0.883 -0.005 0.011 60.885 3.735

0.156 0.018 0.154 0.015 0.986 -0.002 0.015 49.980 0.030

AL 0.022 0174 0022 0.887 -0.001 0,022 46.834 -0.008

0189 0.028 0.197 0.028 0.990 0.001 0.028 45.366 -1.564 Paso/Fall Resuit:
0._1_7‘5 = 0.035 0.174 0.035 0.946 0.008 0.035 44,824 -2.106
0.988 =Y Avg 46.930 =AM Avg
b

Nole: For Caltbration Factar ¥, tha relio of the reading of the calibratian mater lo (he dry gas meter, accaplable ke, al yaluas frami the avarage Is 10 02 =
Noto: Far 8Hg, ariflce pressure ditfarantial that squates to 0.75¢im (0.0212m*min) at standerd lemperature and ww me_Wul vatuns from the avaraga Is 10 2inchas (5 Ymm) H f* = 3

@Hf,"—‘
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B, Vol L LT
Meter Gamma vs Flowrate
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Meter Pressure vs Flowrate
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DRY GAS METER MC-572V

Serial No. : 0504003

A-52
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Certificate Of Calibration

Method 5 Pre-Test Console Callbration - Cubic meter (m3)

fletar Console lnformation Calibration Condition FactorsiConversion Roference Equipment
onsole Modsf : __M0572V [of fon Date: 3-Apr-23 Std. Temp  ('K) 298 WTM Model:  W-Ni{oDa-58 _ WTM Cal. Due Dale: Nov 2022
Sansole serial 0504003 lssue Date ___ 3-Apr-23 Sid. Pressure (mm Ha): 760 WTM Serial: 600245 Gamma: 1 0000
DGM Model #: SK25EX Cal. Report Mo. : WDS-Sv660039 K, (K/mm Hag): 0.3857
DGM Serial #: ﬁﬁw Ambient Temp (<) 25
Pressure (mm Hg) 758
Relative Humidity (%) B0
UUT Meter (DGH) Reference Meter (WTH)
Run Time DGM Orifice Valuing Qullet Temp Volume Qutlel Temp
{minutes) (mm H,0} Inltial Final Initial Final Initial Final Initiat Final
o Priay Vi Vit i ot Vi Vet b tut
15 00 13.0 2.1249 22873 286 26 11.24924 11.40853 25 25!
10,00 25.0 1.9384 20864 28 26 1106645 11:22138 25 25
.00 50.0 1 7284 1.9105 26 26 10.86093 11.03905 25 25
.00 80.0 1.4887 1.6921 26 26 10.62322 10.82407 25 25
500 | _ 120.0 “ 1.1950 13736 26 26 10.33100 10 50914 25 25
Standardized Data Calibration Results
Test Matar Reference Meler Correction Faclor | __Flow Rate aH@ (mm H;0)
|_Sld Volume 5id Flow Rate Std. Volme Sid. Flow Rate “Gamma” Variation Std & Corr 00212 SCMM Variation
Viggssn (M) Qs MY 00 Vg (17 Qg MATRIN ) 1) [ tHo 88Hg
1159 0.011 0156 0.010 0.981 0001 0010 52 990 5.531
0.155 0015 0152 0.015 0.981 0.002 0015 47 999 0 540
0 178_ ) 0022 = _‘_0_\ 75 0_022 0.982 -0.002 0022 46.696 -0.763
0200 0029 0.197 0028 0.983 0001 | 002 45.249 -2.210 PassiFail R““"" Pasn l
0177 003 0475 0035 0989 0006 J ~oaqss 44,301 -3 098
0.984 =Y Avg 47.459 w AH@ Avg
L ] AR

ste: For Calibration Faclor Y, the ralio of the reading of the calibralion

sle. For &H,

amina (¥}

5

fleter

. arifice pressure differential that equales to 0 75¢im (0 0212m

Approved By:

meler lo the dry gas meler saptaldz 1nfe
2/min) al slandard lemparalure at'?;

;M-‘J/,,. - it

( Patpasu Chaisana )
Service Manager
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0.983

Ty

LR
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ST R SA L

| ’l«@lu’s fepm Lhe average is 20 02
of individual values fram the averag

Camma vs Flowrat
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Meter Pressure vs Flowrate
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Flue gas Analyzer
Testo 350XL

Serial No. 01807527
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Hot Air Oven
Model : UFE 500

Serial No. : G511.0182
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UV/VIS SPECTROPHOTOMETER
Model : UV -1800

Serial No.: A11635101643CD

A-61
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ANALYTICAL BALANCE (DU)
Model. : XS205DU

Serial No.: 1126323724

A-64
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ANALYTICAL BALANCE
Model. : SECURA224-1S

Serial No. : 0036707137

A-67
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pH Meter
Model. : SevenCompact S220

Serial No. : B448305208
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STANDARD WEIGHT 50 g
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STANDARD WEIGHT 100 g

M-92



¥90-10-Ad
0L£01 yoxyBueg ‘BuejBuoy Buem ‘elydgelyd
'peoy owidpe ZZ1L 0edpeT 105 198

1Z/01/51L "278a 3ANSSHA conay
HL'CO'OYVAY MMM 6169-915-20 X4
HLOD'DMYIYEIOVINGD ZTFE-915-20 T

\(a

-
M EOOEIN SYIN uiw
ep ur pour uoag sey o pirepuels 3yl '%S8 jo Ay B018p |ewsou
© 10§ YIYM ' 02 = ) J0r08y o1 Aq pade Jo A PIEpUEIS 3Y) Se patels st 1 J0 Awreuasun pap Wnses a4y
| z/oL 38V ] 050 _ 9o ' 6 67866666 _ LLvo- | 6 ool
i . |
_ : (6w) ¥ _ (Bw) | _ (6ur) m
| ! ! i | I
' . louga|gssiuiad _ Auieueoun | ssel | y
' 1 1
! 1 | {
*ON QI i winwixepw papuedxy | |EUOIIUSALOD 1 uoneinag uodiiosag
| I .

&WBY 771 Jo (%d) Ausuap
20UaJJa1 € JO MIE U] SIDURjeq ) Yalym . wI'BY 0008 J0 (1®'d) Ansuep e Jo 1yBlam a0uaI2401 € JO SSEW Y} S| SSBU! [BUOHUBAUOD

341 "0,0T 40 (°1) aamesedwa) 30uaiaie1 B 18 UYE] JYBiam €10 "Jie Ul BUIYBiam JO 3jnsa) 3y1 JO 3N|EA |BUOIUBAUSD

¢ uonelquen Jo nsoy

35 e O]
z/oL38v1 :'ON QI
v/N :"ON |eues
<\Z SSeD
V/N : 13InoeNUeN
6 Q01 1yBlam plepuels : yuswdinb3
v00-0S6161-¢¢  * apo) ajdwes
g0 g abed 6€gC50-cCc ¢ ‘ON 2182111130
TSTONOLLYHENYD
STOLTSUASLL-ISN
¥ y‘.— v ' -‘f—;. —_ " -n-\\.
= m/xw\\\u
l\\l \lllllll...... T
N otz | YT INY
aNY 1¥DIG3N VISY

20-10-Wd

12/0l/SL "918a eAndaj3 §0°AeY
HL'OD OYYINY MMM 669-915-Z0 XV4 OLEOL Y0y ‘BueiBuoy) Suem ‘eydqejyd
HL'DD OBYIWYEDVINGD TLPESIS-T0 3L ‘proy owdpe) ‘FZL oedpe 105 198
(DVWY) pauwn Auedwod o1qnd BIueY Yoieessy pue Alojeloqe]
Jesmnouby pue 21PN BjsY ay) Jo |eacidde ushym oud o) i 1d20X3 ||N) U] Ve FRYIo peanp eq jou Aew n syl p feuoney
Buipuodsallod Byl 1B PozZi|eal JUSWAINSE3W JO UN 31 0} pue Jeuonieu p ) Ayt St pug qe| 3y Jo
4o suol| 8y Yim eauep ) ponsst 5| 31LIYNID AL

BY) PessasIe 52y Yolym BWBYOS UO|IRIPIIIY Aiojaioqe] 1ey) e Aq parweib

*Ajuo uoneiqyes o 30ejd PuB 31BP UG LMOYS SE BIBINIOE PUD) SeM PUE Wl PARIGIED BAOGE oY1 01 Ajuo pardde st )§nsas uopesqied YL

10199.1Q JOj paubls

(wnduseap 18yowos W )

%56 Al I 10 P1JUCS B J0) B8 SENUN ayy
2207 Aen 1e ayep anss|
1SUADS

agpbueg Buemwos "IN

Aq panoiddy

zzoz AeW O ¢

TeoT Aen 8L ¢

z/oL3av ¢

VIN:

¥IN:

VIN:

6 0oL Wbiam piepuels :

(A103e10q€ET] UOHEIQYED)

pauwr] AuedwoD oqng J5IUsD Yo1essay pue Alojeloget [eannauby pue [edlpan Bisy

0€20Z UNqUOY) ‘eyoels
‘weyyBuop “py 8 ueqideyyns ‘Ll OON £89

a1 02 661 ONILINSNOD IVHL N¥3LSV3I *

NOILVYgITvYO 40 ILVOIdILd3O

glo | obed

ZSTONOLLYHBINYD
STOLTSLLASLL-OSN

¥00-0SL6l-¢C
6€CCS0-CC

HILNID HOHYIESH ONY
AHOLVHOBY 1 TWHALNNOHOY
ONV TYDIOIN VISY

Aq pajeiqued

uoneiqie) Jo Aaeq

1d1999y Jo ajeq

‘ONal

“ON |euag

sse|n

Janjoejnuepy

wawdinb3

uoneiqijes) 0 uonesn

JPwoIsny

i apo) sjdwes

: “ON 91e0iIa)

OYVINY

A-93



$90-10-W4

12/01/51 "91EQ AIIR))3 £0°A%Y
HL'0O"DUYINY MMM 6V69-915-20 XV4 0LEOL Yo 16uoy | Guem ‘Bydge)yd
HI'QODEYINVSLOVINOD 2Tre-91s-20 31 ‘peoy oexdpey Zg) owidpe] 105 (9

AefRD)

L] - yoday Jo pu3 -
uoneiqyessy £ SUBUNLOD
XOg USpoom :ase)
|921s ssajulels : [euiep
qowy yum yBrom |eolpuliAn : edeys
6 00l Wbiam plepuels : @NjeA [EUIWON pue adAL
: : ¢ wal| POIEIED 0 UOHE 9530

220z Joquisldas gz

sregeng

Jewniop :way uonesdied Jo UopUOD 'q

.: Jaquinu juswnisy| V

panwi] Auedwog oljgnd Ja1ue) Yoseassy pue A10Je10qe [BINYNILBY PUE Jelpap BISy
- : 1B paulBUIRW YU JO WBJSAS |BUOHEUIEIU| 311 0] ]qea0el) 1 UONEDHIAO SIYl 'Y
6L-IM-81 £ 6y | 01 B | 1yBlom prepuels (L
0

99€6L0-12

"ON SIE0IIs] TUSUITNSU|

oNdl
JUSWINASU] PIEPUEIS 90USI3)9Y °E

(3IW00T : 1-LLL ¥ TWIO uo Bseq LOO-TO-IM * POYIen uonesqiied -z

LW/ gL'l Asuap 1B PUE %0L ¥ %0S AUPILINY BAIIEI3Y OeS'L ¥ O, 0Z BIMesadwa] : suonipued Jusiquuy L

€0 g obed
TSTONOULYHANYD
STOLISIL-ISLL-DSN
XN IR

UOREIHED 10 UoRIpUoD

NOILVY4AITYO 40 1d0d3y
¥00-0G516L-¢¢  * apo) ajdwes
6€CCS0-¢C ¢ ON 21ediua)

HYILNIQ HOHYISIH aNY
AHOLVHOSY 1 IVHALINOINBY
ANV TYOIQIN VISY

OdVINV

A-94



STANDARD WEIGHT 50 g

A-95



1Z/01/51 aled 9AN08)T £0'AoY $90-10-W4
HEOD'DUYINY MMM 6P69-915-20 XV4 01E0L 0%Bueg ‘Bue|Buoy| Buem ‘e|ydqejud
HL'0D"DYYWYB1DVINOD Zzv2-915-20 131 ‘pecy oesdpeT ‘ZzL oesdpeT 105 198

E00EN SYIN Y

u paut uasq sey o AJuIE1I20UN plepuels BY ) %56 Al 1xosdde jo Al|q; Bolsp nng. [
030 G " g°E = F SOty 2y3 Aq paiidy Jo PIEpURIS 3Y1 S PAIIS S| 17 USWAINSEAW JO ANUIELIBOUN pIpuedxa Jnse) 8y )
' | |
v/oL3av1 ! 0£'0 : oro | B 6886666 | Lo~ ) 6 0%
] N | 1 '
n (6u) = _ (6us) | i (6w) i
| H
‘ i i ! H
| Jou3 ajqissiunad | Aepaosun i ssep 1 :
. i | ’
‘ON al ! winuixepy ; papuedx3 _ |eucnIUBALOD : uonelraq uonduossq

Wby 7' jo (0d) Aysusp
20Ualajel B JO JIB Ut S9oue|eq I Yolym . wrBy 0008 JO (°'d) Aususp e Jo 1yBlam 90UBI8§aI & JO SSeus B} S| SSBUL [BUORUSALOD
a1 ‘0,07 0 (1) sumesedwa) aouala)al € 18 uaxe) 1yBiam e 104 “lie Ut BujyBiam 4o 1|Nses 8yl JO SN|BA JBUOIIUBAUCD

ascefey O  useioe o © : UoReIqlED 10 1S9y
/0L 3gv1 'ONQ)
VN :'ON |euas
<\Z sSe|D
V/N : JaInjoejNUERK
6 05 W619M plepuels : yawdinby
200-05161-2C apoQ ajdwes
gjo g 3bed LETCLS0-CC ¢ "ON 31edyiuan
ZSTONOLLYHENYD
STOLISLL-ISLL-JSN
H3INIO HOHYIS3Y ANV O m q _\/— <
AYOLYHO8Y WHNLINIIHSY
OGNV T¥DIQ3N VISV

1Z/OU/S1 ‘81eq 3A9343 S0'A%Y
HL'OD DdYWY MMM 6169-915-C0 XVd
HL'0Q'OYYIWVDLOVINOD 2erT-915-20 131

L10-10-W3

OLEOL joBueg ‘Bueibuoyt Suspm elydqeiud
‘proy omidpe) 'ZZ1 0RAIpET 105 18E

“(O¥vYWY) PRIWI Auedwo) SKgnd SIUB) Yoleasay pue Aoietoqe

(einynouBy pue [eaIpay BISY Ut Jo (Baosdde usTIM 1o0pid By Yapw 1d90x3 ||N) Ul vey) JaLyjo padnp 29 j0u Aew gy

1y “Asojeroqe) spepuels [euoney

Buipuodsel103 6y} 1€ PaZI|Eal USWSINSE3W JO JIUN BY) O pue 5P |evoneu pazy ol

s) pue & q

ay o

alj) passasse SEY YOIYM BLIBYOS UCHENPaIody AIoIeIoqe] eyl Byl A petueiB uohielp JO SUOIIPUOD Y Yum

1 panssy sl U3 EYL

*A)UO UONEIq)Es JO Bde|d PUE B1P U0 LMOYS S8 BIEINIOE PUIIO) SeM PUE Ura)l PaleiqHes BAOGE 8y 03 Auo padde 61 yneas vonesqieo YL

\ %56 Al s Jo Aupgeqoxd © 10} B1E SN eyL
g 2202 Aep 1E o1ep anss|
1019810 10} paubIs FENTETE S

(wndweay (BY2WOS "IN ) Aq panoiddy aapbueg Buemwos “JN
220z AeW OE *

ZToT AN BL ¢
v/oL3avi -+

VING

V/IN:

VIN®

6 0 BIaM pIepURIS

(AJ0jEI0qET] UOnEIQIED)

penwi AuedwoD o11gnd JusY Yoleasay pue Asojeloge] |em)nduby pue [EJIPIN EISY

0ETOT HNqUOYD ‘BYoRINg
‘wetpjBuoN "py g ueqideyins ‘Ll 00N €89
“QL7 00 Z66L ONILINSNOD IVHL N4ILSY3

NOILVYEITVD 40 J1VOId4ILd30

200-0S16l-T¢

Aq paresqiieD

uonesqed §o aeq

1dia0ay jo aeq

TN QI

“ON Jeuss

sse|)

Jaimoejnuey

juawdinby

uone.qies Jo uoneso]

i3wojsny

: apo) ajdwes

gjo | obed LETCSOTC ¢ ‘ON @1824i118]
ZSTONOILYHAITYD
STOLTSUASILISN
! a1y,
SR,
S
So——2
z ﬁ mw.m HILNID HOHYISIY ANV
AN AHOIVHOGY1 TWHNTINOIHOY " 'm q _\/_ <
B g aNY TVOIGIN VISV

0

“arfyi

A-96



1Z/0L/S1 "91eq eAndaj3 £0"A3Y ¥90-70-W4

HL'OD"OUVINY MMM 6¥69-916-20 Xv4 0LEOL Yo Bue|6Guoy 1 Buep ‘elydqeryd
H1'0D' OUYWVOLOVINOGD 2ere-9LS-20 131 “peoy oridpe TTL omidpe] 05 196
II\\—/M 0
- 10day jo pu3 -

uofielq)eosy : sjusIWOo))

XOg UBPOOM 1eseDd

|a8)s ssa|uels : |eLIa1EN

qow} yum 1yBiam [eSLIpUlAD : adeys

6 05 Wyblem prepuels : anjeA JeulwoN pue adAL
£ Wwal| paeiqyeD jo uonduasag °g

jewssoN :wsl uoneiqied Jo UONIPUC) g

(1 Jaquinu Juswirisy )

ponw) Auedwog aljqnd JaIueD YoIessey pue AlojelogeT [eiinoliBy pue [edipai Bisy

- 1 1@ paulelUIeW YU JO WAISAS [EUCHEULIBIU| BY) 01 3|qeaDEl] S| UOREBILILBD Sy Y

20z Jaquiendss gg 99€6.L0-1¢ 6L-aM-9N a 6 | 01 bw | yBlem paepuels (L
slegeng "ON S1eEIE] ONdI SSED TUBWITINSUY|
JUSWNASUI PIEpUeIS 30UBIRIRY '€

(3)Y00E ¢ L-LLL ¥ TWIO U0 8seq £00-10-IM : POYIei UoheIqlED g

/6 UL AYSU3P JIe PUE %0L ¥ %0G AIPILINY 8ANE(SY DSl F Do 02 sineledwa] : SUCRIPUOY UBIGWY °|

-t v e -

" SR B < coaﬂﬁwwo..uor&u_ﬁroo‘
NOILYYEGITVO 40 130d3d
¢00-0516L-¢C¢  * apoD ajdwes
gjo ¢ @bed 1€22S0-¢¢ ¢ "ON )eajiiad
ZSTONOLLYHENYD
STOLTSUASU-ISN
. z,,_@q\s
! mh..mﬂ/rl\m\h
= HILNIO HOHYISIH NV

=
3 AHOLVHOEV TYHALINOINEY m q E <
2N ONV TVOIQ31N VISV O

A-97



UV/VIS SPECTROPHOTOMETER
Model : UV -1800

Serial No.: A11635101643CD
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ANALYTICAL BALANCE (DU)
Model. : XS205DU

Serial No.: 1126323724

A-101
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ANALYTICAL BALANCE
Model. : SECURA224-1S

Serial No. : 0036707137
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AUTOCLAVE
Model : FLS-1000

Serial No. : 55169083
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LIQUID IN GLASS THERMOMETER
Model : Total immersion

Serial No. : 43560
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pH Meter
Model. : SevenCompact S220

Serial No. : B448305208
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STANDARD WEIGHT 50 g
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UV/VIS SPECTROPHOTOMETER
Model : UV - 1800

Serial No. : A11635101643 CD
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SITHIPORN ASSOCIATES CO,,LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Rd.,Bangbumru, Bangplud Bangkok 10700 THAILAND.

NSC-TISI-TIS 17025 7
Tel.0-2435-8800 Fax.0-2433-1679 e-mail:cal-center@sithiphorn.com http://www.sithiphorn.com CALIBRATION 0394

Cert. No. : ACL21155
Pages : 1of8

Calibration Certificate

Equipment :
Manufacturer :
Model :

Serial No.:

ID No.:

Condition As Found :

Customer :

Location :

Ambient Temperature ;

Pressure :
Relative Humidity :

Received Date :
Calibration Date :
Date of Issue :

Calibrated by :

Approved by :

SOUND LEVEL METER

RION : ,

NL-42/ Microphong UC-52 / Preamplifier NH-24
00609553 /187117 /01179

GOOD

SAMGSOM CO., LTD.

14 VIBHAVADI RANGSIT ROAD,
CHOMPHON SUB-DISTRICT

CHATUCHAK DISTRICT, BANGKOK 10900

THAILAND.

(23.0%3) °C
(1013 £3) kPa
( 50.0 £20 ) %

08 NOVEMBER 2021
15 NOVEMBER 2021
16 NOVEMBER 2021

Nathakomn Pisutpaisan

AR

( Thanakul Petchurai

This certificate is issued in accordance with the requirements of ISO/IEC 17025 standard, may not be reproduced

other than in full, except with the prior written approval of the head of Calibration Laboratory.

QF-TS12-04-04-020664

A-138



CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL21155
Job No. : VC64AC0067

Pages : Jof8

Summary of Measurement Result :

| Uncertainty |  Maximum-permitted

Parameter uncertainty of

@)

measurement (dB)

1. Absolute sensitivity N/A

2. Self-generated noise

3. Acoustical signal tests of frequency weightings

125 Hz

1000 Hz

2000 1 - 03 e — 07

4. Electrical signal tests of frequency weightings

For 10 Hz to 4 kHz - 0.3

SN N NS

For >4 kHz to 10 kHz - 0.3

For> 10 kHz to 20 kHz

5. Frequency and time weightings at 1 kHz

6. Long - term stability

7. Level linearity on the reference level range

8. Level linearity including the level range control

9. Tone burst response

10. Peak C sound level

11. Overload indication

S ANANENANENANENE

12. High level stability

QF-TS12-04-04-020664 W
A-139 T '



SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
associates — CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL21155
Job No. : VC64AC0067

Pages : Sof8
4. Electrical signal tests of frequency weightings
Weighting network response with relative to 1 kHz,

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) Flat C-weight | A-weight ‘ A,cc?pt‘ance
. _ Limits

63 -0.1 -0.1 80
125 0.0 0.0 1S5
250 0.0 0.0 -0.1 £15
500 0.0 0.0 0.0 ‘

1000 0.0 0.0 0.0

2000 0.0 0.0 0.0

4000 0.0 0.0 0.0

8000 0.0 0.1 0.1

5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kHz

Measured Deviated Acceptance

Frequency Value Value Limits |
Weighting (dB) (dB) (aB) |
A - weight 94.0 0.0 |
C - weight 94.0 0.0

Flat 94.0

5.2 Time weighting at 1 kHz
Measured | Acceptance

Frequency Value * Limits
Weighting (dB) (dB)

Fast 94.0 -

Slow 94.0 +0.1

Leq 94.0 +0.1

6. Long - term stability

SLM Display | SLM Display | Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94,0 94.0 0.0 +0.3

QF-TS12-04-04-020664
W‘
/

A-140



SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
assoctates - CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert, No. : ACL21155
Job No. : VC64AC0067
Pages : 7of8

8. Level linearity including the level range control

Anticipated Measured _Deviated Acceptance
Range Value Value | Vale | Limits
(dB) (B) | (dB) | (dB)
o 10 wo T

9. Tone burst response

Time Tone burst Aanticipated Measured Deviated | Accépténcé
duration, Tb Cycle Value Value Value | Limits
Weighting | (ms) (dB) (dB) (dB) (dB)
0.25 1 108.0 107.9 -0.1 1
Fast 2 8 117.0 117.0 0.0
200 800 | 1340 134.0 0.0
Slow 2 8 108.0 108.0 0.0
200 800 127.6 127.6 0.0
0.25 1 99.0 98.9 -0.1
SEL 2 8 108.0 108.0 0.0
200 800 128.0 128.0 0.0

10. Peak C sound level

Number of cycle Anticipated ' Der@téd | Acceptance
in Value Value Limits
test signal (dB) B (dB)
Continuous 133.0 -
One 1364 +3.0
Number of cycle Anticipated Measured Deviated Acceptance
in . Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 -
Positive half cycle 1354 135.1 -0.3 +2.0
Negative half cycle 135.4 135.2 -0.2 2.0

QF-TS12-04-04-020664 W\/
A-141



SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Rd.,Bangbumru, Bangplud Bangkok 10700 THAILAND.

Tel.0-2435-8800 Fax.0-2433-1679 e-mail:cal-center@sithiphorn.com http://www.sithiphorm.com

NSC-TISI-TIS 17025
CALIBRATION 0394

Calibration Certificate

Equipment :
Manufacturer :

SOUND LEVEL METER
RION .
NL-42/ Microphone UC-52 / Preamplifier NH-24

Model :
Serial No.: 00609554 / 187118 /01180
ID No.: -

Condition As Found :

Customer :

Location :

GOOD

SAMGSOM CO., LTD.

14 VIBHAVADI RANGSIT ROAD,
CHOMPHON SUB-DISTRICT

CHATUCHAK DISTRICT, BANGKOK 10900
THAILAND.

Ambient Temperature : (230%3) °C
Pressure : (1013 £3) kPa
Relative Humidity : (500 £20) %

Received Date :
Calibration Date :

08 NOVEMBER 2021
15 NOVEMBER 2021

Cert. No. : ACL21156

Pages

1of8

Date of Issue : 16 NOVEMBER 2021

Nathakorn Pisutpaisan

A

( Thanakul Petchurai

Calibrated by :

Approved by :

This certificate is issued in accordance with the requirements of ISO/IEC 17025 standard, may not be reproduced

other than in full, except with the prior written approval of the head of Calibration Laboratory.

QF-TS12-04-04-020664

A-142



SITH ! P/i) RN /i SITHIPORN ASSOCIATES CO,LTD.
ass0Ctates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL21156
Job No. : VC64AC0067

Pages : 3of8

Summary of Measurement Result :

| Uncertainty | Maximum-permitted

Parameter Pass | uncertainty of

___measurement (dB)

1. Absolute sensitivity ; N/A

2. Self-generated noise

3. Acoustical signal tests of frequency weightings

125 Hz

1000 Hz

8000 Hz

4. Electrical signal tests of frequency weightings

For 10 Hz to 4 kHz - 0.3

NAVERANANANERENAN

For >4 kHz to 10 kHz - 0.3

For > 10kHz to 20 kHz

5. Frequency and time weightings at 1 kHz

6. Long - term stability

7. Level linearity on the reference level range

8. Level linearity including the level range control

9. Tone burst response

10. Peak C sound level

11. Overload indication

R AR ANANENRNANE

12. High level stability

QF-TS12-04-04-020664
> m ,

A-143



SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
assoclates — CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL21156
Job No. : VC64AC0067

Pages : 50f8
4. Electrical signal tests of frequency weightings

Weighting network response with relative to 1 kHz.

Frequency Deviation from various Wghﬁng response curve (dB)

(Hz) Flat C-weight | A-weight | £nesptance
p E T — - -
125 0.0 0.0
250 0.0 0.0
500 0.0 0.0

| 1000 0.0 0.0

| 2000 0.0 0.0

| 4000 0.0 0.0
8000 0.0 0.0

Measured Deviated Acceptance
Frequency Value Value Limits |
Weighting (dB) (dB) (dB)
A - weight 94.0 0.0 y
| C - weight 94.0 0.0
Flat 94.0 00 |

5. Frequency and time weightings at 1 kHz

5.1 Frequency weightings at 1 kHz

5.2 Time weighting at 1 kHz

: Measured

Frequency Value

| Weighting (dB) (dB) (dB)

Fast 94.0 0.0 -

% Slow 94.0 0.0 +0.1

Leq 94.0 0.0 +0.1

6. Long - term stability
SLM Display | SLM Display | Deviated Acceptance

Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94,0 94.0 0.0 +0.3

QF-TS12-04-04-020664

A-144
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
Associates — CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL21156

Job No. : VC64AC0067
Pages : 7Tof8
8. Level linearity including the level range control
Anticipated Measured | Deviated Acceptance
Range Value Value | Value | Limits
(dB) (dB) d) | (dB)
Auto 94.0 94.0 L1
9. Tone burst response ’ .
Time Tone burst Anticipated | Measured Deviated | Acceptance
duration, Tb Cycle Value Value Value | k Lumts
Weighting | (ms) (dB) (dB) (aB) | (dB)
0.25 1 108.0 107.9 -0.1
Fast 2 8 117.0 117.0 0.0
200 800 134.0 134.0 0.0
Slow 2 8 108.0 ;08.0 0.0
200 800 127.6 127.6 0.0
0.25 1 99.0 98.9 -0.1
SEL 2 8 108.0 108.0 0.0
200 800 128.0 128.0 0.0
10. Peak C sound level
Number of cycle Anticipated Measured . Acceptance
in Value !  Limits
test signal (dB) (dB)
Continuous 133.0 -
One 136.4 +3.0
Number of cycle Anticipated Measured Deviated Acceptance
in Valie Value Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 -
Positive half cycle 135.4 135.1 -0.3 +2.0
Negative half cycle 135.4 135.1 -0.3 +2.0

QF-TS12-04-04-020664

A-145
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INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CO., LTD. HEAD OFFICE

RN OoOVATIVE

ANSI | Accreditation Board
v Butuni Buangumg Hifie ACCREDITED

lllllllll

7/139 MOO 13. SOl SUNTINAKORN 11 TAMBON BANG KAEO.

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND-

"IHHI

SUSHAECIOEG
TEL: (66)0-2116-5860-1 FAX: (66)0-2116-7140 A A ey o

Certificate of Calibration

Customer Certificate No : 22-LXM-239
Name . Sangsom Co., Ltd. Request No : Req-2022-1669
Address : 260 Paholyothin Rd., Samsennai, Phayathai, Bangkok 10400 Page: 1/2

Unit Under Calibration Details

Instrument Name :  Digital Lux Meter Range Calibration : 0 to 2000 x
Manufacturer : EXTECH Intrument Status :  Used
Model : 407026

Serial Number T Q272147

Resolution o 1Ix

ID Number Do

Calibration Environment and Details

Temperature 1 25°Cx2°C

Humidity : 60 %RH £20 %RH

Received Date : 06 September 2022

Calibrated Date . 14 September 2022

Calibration Procedure : The measurement was done in accordance with CP-LXM-01

Reference Standard ©  Photometer and Illuminance Sensor, Serial No.: 30662/2, 30592/2, which was calibrated on 26 October 2021,
Certificate No.: TP-1026-21

Traceability This Certificate is traceable to International System of Unit (SI) Unit through National Institute of

Metrology (Thailand)

Note

The reported uncertainty is based on a standard uncertainty multiplied by the Coverage Factor & =2, providing a level of confidence

approximately 95 %.

Approved By : s ,ﬁ m
Mr. Pacit Mathavorn

Calibration Engineer Supervisor

Issue Date : 14 September 2022

The results related only to the item calibrated. The certificate shall not be reproduced except in fall, without written approval of the Innovative Instrument Co., Ltd.

FM-708-LXM-01 Rev.00 Issue date 01/07/19

A-146



INNOVATIVE INSTRUMENT CALIBRATION LAB
INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE

7/139 MOO 13, SO1 SUNTINAKORN 11 TAMBON BANG KAEO.

AMPHOE BANG PHL! SAMUT PRAKAN PROVINCE 10540 THAILAND

TEL: (66)0-2116-5860-1 FAX: (66)0-2116-7140

|

B g B O}{ﬁ"{ﬂyl‘;—;

NEYE™E RN e

ANSI Accr ion Board

uSHn BuTufivl Buanguiua 41hn ACCREDITED

CALIBRATION LABORATORY
AC-2961

Calibration Note Certificate No : 22-LXM-239
UUC Adjustment : Zero adjustment before use Request No : Req-2022-1669
Page: 2/2
Result of Calibration :
Standard UUC Reading { Correction Uncertainty
UUC Range (Ix)
(Ix) (x) (Ix) #1x)
0 0 0 0.58
100 101 -1
© 500 504 -4
2000
1000 1007 -7 1.8 % of Reading
1500 1511 -11
2000 1988 12
End of Certificate
Calibrated By : e

Mr. Noppadon Luangart

The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval of the Innovative Instrument Co., Ltd.

A-147

FM-708-LXM-01 Rev.00 Issue date 01/07/19



INNOVATIVE INSTRUMENT CALIBRATION LAB

[}

INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE

BRI ATV E |

Illlllill

7/139 MOO 13. SOI SUNTINAKORN 11 TAMBON BANG KAEO.

“mm

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

uitn BuTuafid Suawhuua $fa

CALIBRATIOND298
TEL: (66)0-2116-3860-1 FAX: (66)0-2116-7140
Certificate of Calibration
Customer Certificate No : 22-TPM-376
Name :  Sangsom Co., Ltd. Request No : Req-2022-1674
Address © 260 Paholyothin Rd., Samsennai, Phayathai, Bangkok 10400 Page: 172

Unit Under Calibration Details

Calibration Parameter : Temperature

Instrument Name . Area Heat Stress Monitor Range Calibration :
Manufacturer : Quest Technologies Type of Sensor :
Model . QT-34 Sensor Diameter (mm) :
Serial Number : TEK120019 Calibration Position (mm) :
Resolution : 0.1°C Intrument Status :
ID Number To-

Calibration Environment and Details

Temperature : 23°C=x3°C
Humidity © 55 %RH £ 15 %RH
Received Date : 6 September 2022
Calibrated Date : 8 September 2022

Calibration Procedure :  In-house method CP-TPM-01 by Comparison with Standard Thermometer.

Reference Standard

30°Cto40°C
RTD

45

67.5

Used

Digital Thermometer with Sensor, Manufacturer: GINGO/GINGO, Model: GT11/RTD100, SN:

08000057, ID: 02-TPM Which was calibrated on 10 March 2022, Calibration

Certificate No. : QR22-0578

Traceability © This Certificate is traceable to SI Unit through Quality Reborn Co., Ltd., NSC-ONSC Accreditation No.:

Calibration 0292

Note

The reported uncertainty is based on standard uncertainty multiplied by the Coverage Factor k =2, providing a level of confidence

approximately 95 %.

Approved By : FARON
Mr. Pacit Mathavorn
Calibration Engineer Supervisor
Issue Date : 8 September 2022

The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval of the Innovative Instrument Co., Ltd.

A-148

FM-708-TPM-01 Rev.01 Issue date 13/02/20



INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE

e 6 v s

BN B O AE § W l

7/139 MOO 13. SOI SUNTINAKORN 11 TAMBON BANG KAEO.

wiHn Bulua i Buaspuun $IHa

4 P c 540 " NSC-T‘SI-T}S1702
AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND CALIBRATIONO208

TEL: (66)0-2116-3860-1 FAX: (66)0-2116-7140

Calibration Note Certificate No : 22-TPM-376
UUC Adjustment : Not Adjust Request No : Req-2022-1674
Page : 2/2
Result of Calibration :
Standard
CUC Semsor remperature UUC Reading Correction Uncertainty
©C) O &°C)
0
30.004 30.2 -02 0.14
WET 35.003 352 -0.2 0.14
40.006 40.2 -0.2 0.14
30.006 302 -02 0.14
DRY 35.006 352 -0.2 0.14
40.005 40.2 -0.2 0.14
30.005 30.2 -0.2 0.14
GLOBE 35.004 352 -0.2 0.14
40.004 40.2 -0.2 0.14
End of Certificate

Calibrated By : M )

Mr, Sittichok Jirapukdeesakun

The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval of the Innovative Instrument Co., Ltd.

FM-708-TPM-01 Rev.01 Issue date 13/02/20

A-149



SITHIPORN ASSOCIATES CO,,LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Rd.,Bangbumru, Bangplud Bangkok 10700 THAILAND. NSC-TISI-TIS 17025
Tel.0-2435-8800 Fax.0-2433-1679 e-mail:cal-center@sithiphom.com http://wwwisithiphorm.com CALIBRATION 0394

Cert. No. : ACL22281
Pages : 1of8

Calibration Certificate

Equipment : SOUND LEVEL METER '
Manufacturer : RION .
Model : NL-42 / Micropho

Serial No.: 00609553 / 187117

ID No.: -

Condition As Found : GOOD

Customer : SAMGSOM CO., LTD.

14 VIBHAVADI RANGSIT ROAD,
CHOMPHON SUB-DISTRICT,
CHATUCHAK DISTRICT, BANGKOK 10900
THAILAND.

Location : -

Ambient Temperature : (23.0+3) °C

Pressure : (1013 £3) kPa

Relative Humidity : ( 50.0 £20 ) %

Received Date : 30 NOVEMBER 2022

Calibration Date : 01 DECEMBER 20:
Date of Issue : 07 DECEMBER 2

Calibrated by : - ~ Nathakomn Pisutpaisan
( Thanakul Petchurai

This certificate is issued in accordance with the requirements of ISO/IEC 17025 standard, may not be reproduced

other than in full, except with the prior written approval of the head of Calibration Laboratory.

QF-TS12-04-04-020664 A-150



SITHIPORN, SITHIPORN ASSOCIATES CO.,LTD.
crates CALIBRATION LABORATORY

G550

Continuation of Calibration Certificate

Cert. No. : ACL22281
Job No. : VC65AC0082

Pages : 20f8
Calibration Procedure : CP-AC-01
Calibration Method :
This equipment was calibrated by based on IEC-61672-3 0 und level meter (SLM).

The SLM had tests to Acoustical and Electrical signal tests o
Standard Instruments.

For tests results of each items were made by observation of each Instrume;

Condition of this result of calibration :
1. Reference Standard Instruments :
Instrument Model Serial No.

Waveform Generator 33210A MY48017076

Waveform Generator 33511B MY52302742

Digital Multimeter 33461A MY53220104

Digital Multimeter 33461A MY53220076  EEL.BP. 0
Digital Multimeter 34461A MY60024273 EEL.BP
Programmable Attenuator MAT-1070 62100114

Condenser Microphone 4180 2977900

Measuring Amplifier NA-42K Al 34560495

2 This result of calibration was found accurate as shown on date and place of calibration fo
3 This certificate is traceable to the international system of unit maintained at :
3.1 National Institute of Metrology (Thailand).

3.2 Thailand Institute of Scientific and Technological

QF-TS12-04-04-020664

A-151 ?ﬂ Mﬁ



SITHIPORN, SITHIPORN ASSOCIATES CO.,LTD.
arooctates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Summary of Measurement Result :

Cert. No. : ACL22281
Job No. : VC65AC0082

Pages : 3of8

Parameter

inty | Maximum-permitted

uncertainty of

easurement (dB)

1. Absolute sensitivity

2. Self-generated noise

3. Acoustical signal tests of frequency weightings

125 Hz

1000 Hz

8000 Hz

4, Electrical signal tests of frequency weightings

For 10 Hz to 4 kHz

For > 4 kHz to 10 kHz

AN ENENENEE AN

For > 10 kHz to 20 kHz

5. Frequency and time weightings at 1 kHz

6. Long - term stability

7. Level linearity on the reference level range

8. Level linearity including the level range control

9. Tone burst response

10. Peak C sound level

11. Overload indication

N RNANANENANANE

12. High level stability

0.1

QF-TS12-04-04-020664

A-152 /WKM



SITHIP: DRN; SITHIPORN ASSOCIATES CO.,LTD.

associates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Result of calibration :

1. Absolute sensitivity

Reference
Acoustic Signal
(dB)

93.9 (93.95)

| Acceptance

2. Self-generated noise
2.1 Normal test

Measured Value
(dB)

154

2.2 The microphone of the sound level meter was replaced by electrical sign

Frequency Measured value
Weighting (dB)
A - weight 12.6
C - weight 18.6
Flat 24.1

3. Acoustical signal tests of frequency weightings
Meter free-field acoustic response at a ley

Cert. No. : ACL22281
Job No. : VC65AC0082

Pages : 40f8

Frequency Deviation from onse curve (dB)
H Acceptance
(Hz) Flat C- P
Limits
125 0.1 0.1 0.1 +1.5
1000 0.0 0.0 0.0 +1.0
8000 0.6 0.7 0.7 +5.0
QF-TS12-04-04-020664 153

= B



S IT H I P ) R N SITHIPORN ASSOCIATES CO,LTD.

e CALIBRATION LABORATORY

Continuation of Calibration Certificate

4. Electrical signal tests of frequency weightings
Weighting network response with relative to 1 kHz,

Cert. No. : ACL22281
Job No. : VC65AC0082
Pages : Sof8

Frequency Deviation from various 3 welghtmg response curve (dB)
(Hz) . Acceptance
Flat C-weight .
_ Limits
63 0.0 0.0 20
125 0.0 0.0
250 0.0 0.0
500 0.0 0.1
1000 0.0 0.0
2000 0.0 0.1
4000 0.0 0.0
8000 0.0 0.1
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kHz
Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
A - weight 94.0 0.0 "
C - weight 94.0
Flat 94.0
5.2 Time weighting at 1 kHz
Measured
Frequency Value
Weighting (dB) (dB) (dB)
Fast 94.0 0.0 -
Slow 94.0 0.0 +0.1
Leq 94.0 0.0 +0.1
6. Long - term stability
SLM Display | SLM Display | Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +0.3
QF-TS12-04-04-020664 A-154
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s IT H PO RN, SITHIPORN ASSOCIATES CO.LTD.
osoctates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22281
Job No. : VC65AC0082

Pages : 60f8

7. Level linearity on the reference level range

Anticipated Measured Deviated Acceptance
Value Value | Limits
(dB) (dB) ]
137.0 137.0
136.0 136.0
135.0 135.0
134.0 134.0
133.0 133.0

-132.0 1320
131.0 131.0
129.0 129.0
124.0 124.0
119.0 119.0
114.0 114.0
109.0 109.0
104.0 104.0
99.0 99.0
94.0 94.0
89.0 89.0
84.0 84.0
79.0 79.0
74.0 74.0
69.0 69.0
64.0 64.0
59.0 59.0
54.0 54.0
49.0 49.0
44.0 44.0
39.0 39.0
34.0 34.0
30.0 30.0
29.0 29.1
28.0 28.0
27.0 27.1
26.0 26.1
25.0 25.1

QF-TS12-04-04-020664
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
e CALIBRATION LABORATORY

as5500Cta L

Continuation of Calibration Certificate

8. Level linearity including the level range control

Cert. No. : ACL22281

Job No.
Pages

: VC65AC0082
: 7of8

Anticipated | Measured | Acceptance
Range Value Valie | Limits
(dB) (dB) (dB)
Auto 94.0 94.0
9. Tone burst response
Time Tone burst Anticipated Measured
duration, Tb Cycle Value Value
Weighting (ms) (dB) (dB) (dB)
0.25 1 108.0 107.9 -0.1
Fast 2 8 117.0 117.0 0.0
200 800 134.0 134.1 0.1
Slow 2 8 108.0 108.0 0.0
200 800 127.6 127.6 0.0
0.25 1 99.0 98.9 -0.1
SEL 2 8 108.0 108.0 0.0
200 800 128.0 128.1
10. Peak C sound level
Number of cycle Anticipated Measured
in Value &5 it
test signal (dB) 'dB)
Continuous 133.0
One 136.4 +3.0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 -
Positive half cycle 135.4 135.2 -0.2 +2.0
Negative half cycle 1354 135.2 -0.2 +2.0
QF-TS12-04-04-020664 A-156
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SITHIPORN, SITHIPORN ASSOCIATES CO.LTD.
onteres CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22281
Job No. : VC65AC0082
Pages : 8of8

11. Overload indication

Measured value ( dB ) :;’ACC@PWCS
Positive Negative 1 Limits

one-half cycle | one-half cycle

89.5 89.5
12. High level stability
SLM Display | SLM Display Deviated
Frequency at initial at final Value
Weighting (dB) (dB) (dB)
A - weight 137.0 137.0 0.0

The reported uncertainty is based on a standard uncertainty multiplied by covera

or any value following calculation,providing a lavel of confidence of appro;

End of Calibration Certificate
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~ QF-TS12-04-0 f157 /Q"“W



SITHIPORN ASSOCIATES CO,,LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Rd., Bangbumru, Bangplud Bangkok 10700 THAILAND.

NSC-TISI-TIS 17025
Tel.0-2435-8800 Fax.0-2433-1679 e-mail:cal-center@sithiphorn.com http://www.sithiphorn.com CALIBRATION 0394

Cert. No. : ACL22282
Pages : 10of8

Calibration Certificate

Equipment :
Manufacturer :
Model :

Serial No.:

ID No.:

Condition As Found :

Customer :

Location :

Ambient Temperature :

Pressure :
Relative Humidity :

Received Date :
Calibration Date :
Date of Issue :

SOUND LEVEL M

00609554 /18711

GOOD

SAMGSOM CO., LTD.

14 VIBHAVADI RANGSIT ROAD,
CHOMPHON SUB-DISTRICT,
CHATUCHAK DISTRICT, BANGKOK 10900
THAILAND.

(23.0+3) °C
(1013 £3) kPa
( 50.0 £20 ) %

30 NOVEMBER 2022
01 DECEMBER
07 DECEMBER

~'~Naﬂiakorn Pisutpaisan

/At

( Thanakul Petchurai

Calibrated by :

Approved by :

This certificate is issued in accordance with the requirements of ISO/IEC 17025 standard, may not be reproduced

other than in full, except with the prior written approval of the head of Calibration Laboratory.

QF-TS12-04-04-020664 A-158



SITHIPORN, SITHIPORN ASSOCIATES CO.,LTD.
CALIBRATION LABORATORY

associates
Continuation of Calibration Certificate
Cert. No. : ACL22282
Job No. : VC65AC0082

Pages : 20f8
Calibration Procedure : CP-AC-01
Calibration Method :
This equipment was calibrated by based on IEC-61672-3 2 evel meter (SLM).

The SLM had tests to Acoustical and Electrical signal tests o oic chamber and Reference
Standard Instruments, :
For tests results of each items were made by observation of each Instrume LM's display.
Condition of this result of calibration :
1. Reference Standard Instruments :

Instrument Model Serial No.

Waveform Generator 33210A MY48017076

Waveform Generator 33511B MY52302742

Digital Multimeter 33461A MY53220104 EEL.BP
Digital Multimeter 33461A MY53220076 EEL.BP
Digital Multimeter 34461A MY 60024273 EEL.BP
Programmable Attenuator MAT-1070 62100114

Condenser Microphone 4180 2977900

Measuring Amplifier NA-42K Al 34560495

2. This result of calibration was found accurate as shown on date and place of calibration:
3. This certificate is traceable to the international system of unit maintained at : kk

3.1 National Institute of Metrology (Thailand).
3.2 Thailand Institute of Scientific and Technological

QF-TS12-04-04-020664

A-159 P Wb N



SITHIPORN, SITHIPORN ASSOCIATES CO.,LTD.
drhotraten CALIBRATION LABORATORY

Continuation of Calibration Certificate

Summary of Measurement Result :

Cert. No. : ACL22282
Job No. : VC65AC0082

Pages : 3of8

Parameter

neertainty | Masimum-permitted

uncertainty of

surement (dB)

1. Absolute sensitivity

2. Self-generated noise

3. Acoustical signal tests of frequency weightings

125 Hz

1000 Hz

8000 Hz

4, Electrical signal tests of frequency weightings

For 10 Hz to 4 kHz

For >4 kHz to 10 kHz

SNINNY S

For > 10 kHz to 20 kHz

5. Frequency and time weightings at 1 kHz

6. Long - term stability

7. Level linearity on the reference level range

8. Level linearity including the level range control

9. Tone burst response

10. Peak C sound level

11. Overload indication

NN NN

12. High level stability

0.1

QF-TS12-04-04-020664
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SITHIPORN, SITHIPORN ASSOCIATES CO.,LTD.
desotiates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22282
Job No. : VC63AC0082

Pages : 4of8

Result of calibration :

1. Absolute sensitivity

Reference
Acoustic Signal
(dB)

93.9 (93.95)

2. Self-generated noise
2.1 Normal test

Measured Value
(dB)
15.4

2.2 The microphone of the sound level meter was replaced by electrical sign:

Frequency Measured value
Weighting ' (dB)
A - weight 12.0
C - weight 18.1
Flat 23.9

3. Acoustical signal tests of frequency weightings
Meter free-field acoustic response at a 1

kr,fc‘éi)onée curve (dB)

Frequency Deviation from
(Hz) Flat c- Acc<.3pt.ance
Limits
125 0.0 0.1 0.1 +1.5
1000 -0.1 -0.1 -0.1 +1.0
8000 -0.8 -0.7 -0.7 5.0

F-TS12-04-04-020664 -
’ et : W
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s lT HIPORN, SITHIPORN ASSOCIATES CO, LTD.
CALIBRATION LABORATORY

gciates

Continuation of Calibration Certificate

4. Electrical signal tests of frequency weightings
Weighting network response with relative to 1 kHz.

Cert. No. :
Job No.

Pages

Frequency Deviation from various
(Hz) .
Flat C-weight
63 0.0 -0.1
125 0.0 0.0
250 0.0 0.0
500 0.0 0.0
1000 0.0 0.0
2000 0.0 0.0
4000 0.0 0.0
8000 0.0 0.1
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kHz
Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) ~ (dB) (dB)
A - weight 94.0 0.0
C - weight 94.0 0.0
Flat 94.0 0:0.
5.2 Time weighting at 1 kHz
Measured
Frequency Value Ja
Weighting (dB) (dB) (dB)
Fast 94.0 0.0 -
Slow 94.0 0.0 +0.1
Leq 94.0 0.0 +0.1
6. Long - term stability
SLM Display | SLM Display | Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +0.3
QF-TS12-04-04-020664 A-162
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.

assoctrates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

7. Level linearity on the reference level range

QF-TS12-04-04-020664

Anticipated | Measured | Deviated Acceptance
Value Value ¥ Limits
(dB) (dB) ”
137.0 137.0
136.0 136.0
135.0 135.0
134.0 134.0
133.0 133.0
132.0 132.0
131.0 131.0
129.0 129.0
124.0 124.0
119.0 119.0
114.0 114.0
109.0 109.0
104.0 104.0
99.0 99.0
94.0 94.0
89.0 89.0
84.0 84.1
79.0 79.0
74.0 74.1
69.0 69.1
64.0 64.0
59.0 59.1
54.0 54.0 .
49.0 49.0 0.0 +1.1
44.0 44.0 0.0 +1.1
39.0 39.0 0.0 +1.1
34.0 34.0 0.0 +1.1
30.0 30.0 0.0 +1.1
29.0 29.1 0.1 +1.1
28.0 28.1 0.1 +1.1
27.0 27.1 0.1 +1.1
26.0 26.2 0.2 +1.1
25.0 25.2 0.2 +1.1

M-163

Cert. No. : ACL22282
Job No. : VC65AC0082

Pages : 60f8
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
apsectates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22282
Job No. : VC65AC0082
Pages : 7of8

8. Level linearity including the level range control

Anticipated Measured | Deviated Acceptance
Range Value Value Value | Limits
(4B) (aB) ,‘ y
Auto 94.0 94,0 -
9. Tone burst response
Time Tone burst Anticipated Measured iate
duration, Tb Cycle Value Value Value
Weighting | (ms) (dB) (dB) (dB)
0.25 1 108.0 107.9 -0.1
Fast 2 8 117.0 117.0 0.0
200 800 134.0 134.0 0.0
Slow 2 8 108.0 108.0 0.0
200 800 127.6 127.6 0.0
0.25 1 99.0 98.9 -0.1
SEL 2 8 108.0 108.0 0.0
200 800 128.0 128.0
10. Peak C sound level
Number of cycle Anticipated | Measured
in Value L
test signal (dB)
Continuous 133.0
One 136.4
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 -
Positive half cycle 135.4 135.2 -0.2 +2.0
Negative half cycle 1354 135.2 -0.2 +2.0
QF-TS12-04-04-020664 A-164
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SITHIPORN, SITHIPORN ASSOCIATES CO.,LTD.
arspetaton CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22282
Job No. : VC65AC0082
Pages : 8of8

11. Overload indication

Measured value ( dB )
Positive Negative
one-half cycle | one-half cycle
89.6 89.6

12. High level stability

SLM Display | SLM Display Deviated
Frequency at initial at final Value
Weighting (dB) (dB) (dB)
A - weight 137.0 137.0 0.0

The reported uncertainty is based on a standard uncertainty multiplied by covergifg;é

or any value following calculation,providing a lavel of confidence of approxit

End of Calibration Certificate

QF-TS12-04-04-020664 A-165
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dhefuit | vilnaauafiv | Wieed -
1 Aldrin Liquid-Liquid Extraction, Gas Chromatographic
Method™
2 [ Arsenic 1) Continuous Hydride Generation/Atomic Absorption
Spectrometric Method™
2) Digestion, Inductively Coupled Plasma Method™
3 Barium Digestion, Inductively Coupled Plasma Method™
Ol-BHC Liquid-Liquid Extraction, Gas Chromatographic '
Method™"
5 B—BHC Liquid-Liquid Extraction, Gas Chromategraphic
Method™
6 O-BHC Liquid-Liquid Extraction, Gas Chromatographic
- Method
7 Y-BHC Liguid-Liquid Extraction, Gas Chromatographic
Method™

8 Biochemical Oxygen Demand | 1) 5-Day BOD Test, Membrane Electrode Method™
2) 5-Day BOD Test, Azide Modification Method"

9 Cadmium Digestion, Inductively Coupled Plasma Method™!

10 Chemical Oxygen Demand Closed Reflux, Titrimetric Method™

11 cis-Chlordane Liquid-Liquid Extraction, Gas Chromatographic
Method™

12 | trans-Chlordane Liquid-Liquid Extraction, Gas Chromatographic
Method™

13 | Chromium 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Inductively Coupled Plasma Method!

14 Color ADMI Weighted-Ordinate Spectrophotometric Method™

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

16 | Cyanide Distillation, Colotimetric Method™

17 4,4'-DDD...
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19

20

22

23

24

25
26

27

28

29
30

31
32

33

34
35

| vieasuaiie
4.4'-DDD

44" -DDE

Dieldrin

Endosulfan !

Endosulfan il

Endosulfan sulfate

Endrin aldehyde

Endirn ketone

Formaldehyde

Free Chlorine

Heptachlor

Heptachlor epoxide

Hexavalent Chromium
Lead

Maneganese

Mercury

Nickel

Qil and Grease

pH

[,
Liquid-Liquid Extraction, Gas Chromatographic
Method™

Liquid-Liquid Extraction, Gas Chromatographic
Method™

Liquid-Liquid Extraction, Gas Chromatographic
Method™

Liquid-Liquid Extraction, Gas Chromatographic
Method'

Liquid-Liguid Extraction, Gas Chrormatographic
Method

Liguid-Liquid Extraction, Gas Chromatographic
Method"

Liquid-Liquid Extraction, Gas Chromatographic
Method™

Liquid-Liquid Extraction, Gas Chromatographic
Method™”

Distillation, Colorimetric Method®

1) lodometric Method™

2) Colorimetric Method™

Liquid-Liquid Extraction, Gas Chromatographic
Method™!

Liquid-Liquid Extraction, Gas Chromatographic
Method™

Filtration, Colorimetric Method™

1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Inductively Coupled Plasma Method™
Digestion, Inductively Coupled Plasma Method™
Cold-Vapor Atomic Absorption Spectrometric
Method'

1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Inductively Coupled Plasma Method!
Partition-Gravimetric Method™

Electrometric Method™

36 Phenols...

-5



User
Rectangle

User
Rectangle


40
41
42
43

2InAide (Uaesszuns) 9o 21 $1em5

_ vileasuafiy
Phenols

Sulfide

1 Temperature

Trivalent Chromium

Total Dissolved Solids
Total Kjeldahl Nitrogen
Total Suspended Solids

Zinc

- e .
Whasei

Distillation, Direct Photometric Method

ZnS Precipitation, lodometric Method™!
Laboratory and Field Method!

1) Digestion, Direct Air-Acetylene Flame Method;
Filtration, Colorimetric Method; Calculation™

2) Digestion, Inductively Coupled Plasma Method;
Filtration, Colorimetric Method; Calculation'
Dried at 180 °C™"

Macro Kjeldahl Method™

Dried at 103-105 °C*"

Digestion, Inductively Coupled Plasma Method™

dudt | vilaen suatiy . ¢ ko)
1 Antimony Isckinetic Sampling, Digestion, Inductively Coupled
Plasma Method™
2 Arsenic Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™
3 Cadmium [sokinetic Sampling, Digestion, Inductively Coupled
! Plasma Method™
| 4 Carbon Monoxide Bag, Non-Dispersive infrared Method!”
[ Chromium Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™
6 Cobalt Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™
7 Copper Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method®™
Hydrogen Sulfide Absorption Sampling, lodometric Method™
Lead Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method®
10 Manganese Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™

11 Mercury...

3-6
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13
14

15
16
17
| 18

19
20

21
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Mercury
Nickel

Opacity
Oxide of Nitrogen

Selenium
Sutfur Dioxide
Sulfuric Acid
Tin

Total Suspended Particulate
Vanadium

Xylene

Urlgeiu 19U 19 918073

o W d
amun
1
2

[0 SO P S VA

-

i YuRAITUARY

r

Isokinetic Sampling, Digestion, Cold-Vaper Atomic
Absorption Spectrometric Method®™

Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™

Ringelmann’s Method™

1) Absarption Sampling, Phenoldisulfonic Acid Method™
2) Instrumental Analyzer Method™

Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method"™!

1) Absorption Sampling, Barium-Thorin Titrimetric
Method™

2) Instrumental Analyzer Method™

Isokinetic Sampting, Barium-Thorin Titrimetric Method®
Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™

Isokinetic Sampling, Gravimetric Method®™

Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method!

Adsorption Sampling, Gas Chromatographic Method®

ada }
IWIAUATIEN

adla L4
TIIUATIEN

Antimony

Arsenic

Barium
Beryllium
Cadmium

Chromium

Cyanide

Hexavalent Chromium

Digestion, Inductively Coupled Plasma Method™

1) Continuous Hydride Generation/Atomic Absorption
Spectrometric Method™”

2) Digestion, Inductively Coupled Plasma Method™
Digestion, Inductively Coupled Plasma Method™
Digestion, Inductively Coupled Plasma Method™
Digestion, Inductively Coupled Plasma Method™

1) Digestion, Direct Air-Acetylene Flame Method!

2) Digestion, Inductively Coupled Plasma Method™
Distillation, Colorimetric Method™

Filtration, Colorimetric Method™

9 Lead...
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Digestion, Inductively Coupled Plasma Method™

Qada 4
0ATIEN

1) Digestion, Direct Air-Acetylene Flame Method™®
2) Digestion, Inductively Coupled Plasma Method™
Digestion, Inductively Coupled Plasma Method!™
Cold-Vapor Atomic Absorption Spectrometric Method!!
1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Inductively Coupled Plasma Method™
Electrometric Method™
Distillation, Direct Photometric Method™
Digestion, Inductively Coupled Plasma Method™

Digestion, Inductively Coupled Plasma Method™!
1) Digestion, Direct Air-Acetylene Flame Method;
Filtration, Colorimetric Method:; Calculationt™

2} Digestion, Inductively Coupled Plasma Method;
Filtration, Colorimetric Method; Calculation™

Digestion, Inductively Coupled Plasma Method™

St _  vigasuahy
9 Lead
10 Manganese
11 Mercury
12 Nickel
13 | pH
14 Phenols
15 Selenium
16 Silver
17 Trivalent Chromium
18 Vanadiurm
19 Zinc
A 91 16 SIMs
Yeui wfinansuaiie
1 [antimony
2 Arsenic
3 Barium
4 Beryllium
5 Cadmium
6 Chromium
’ Hexavalent Chromium
8 Lead
9 Manganese
10 Mercury
11 Nickel
12 Selenium

13

Silver

Wi

Digestion, Inductively Coupled Plasma Method®"
Digestion, Inductively Coupled Plasma Method™®"
Digestion, Inductively Coupled Plasma Method®"
Digestion, Inductively Coupled Plasma Method™®"
Digestion, Inductively Coupled Plasma Method®”
Digestion, Inductively Coupled Plasma Method'"
Alkaline Digestion, Colorimetric Method®!%
Digestion, Inductively Coupled Plasma Method'®”
Digestion, Inductively Coupled Plasma Method®"
Digestion, Cold vapor Atomic Absorption Spectrometric
Method!¢?

Digestion, Inductively Coupled Plasma Method®”
Digestion, Inductively Coupled Plasma Method' "
Digestion, Inductively Coupled Plasma Method!®”!

14 Trivalent...
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| Trivalent Chromium

Vanadium

/inc

Wiasen
1) Digestion, Inductively Coupled Plasma Method,;
Filtration, Colorimetric Method; Calculation®®”

2) Alkaline Digestion, Colorimetric Method;
[9,10)

Calculation
Digestion, Inductively Coupled Plasma Method®”
Digestion, Inductively Coupled Plasma Method™®™”

y - - wr d [T o
_ﬁ;ﬂﬂ@em‘smaﬁmlu‘wua?  1u9u 18 518019

o w A
aviuh

1
2

yHnasuany
Antimony

Arsenic

Barium

Beryllium

Cadmium

Chromium

Cobalt

Copper

Hexavalent chromium

e
Digestion, Inductively Coupled Plasma Method!®"
1) Waste Extraction, Digestion, Inductively Coupled
Plasma Methad®¢"
2) Digestion, Inductively Coupled Plasma Method!®"!
1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!?67)

2) Digestion, Inductively Coupled Plasma Method!®”!

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method ¢

2) Digestion, Inductively Coupled Plasma Method™®"!
1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method™

2) Digestion, Inductively Coupled Plasma Method®"!
1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method?®"

2) Digestion, Inductively Coupled Plasma Method!®"!
1) Waste Extraction, Digestion, inductively Coupled
Plasma Method#®"!

2) Digestion, Inductively Coupled Plasma Method®® "
1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method®®"

2) Digestion, Inductively Coupled Plasma Method!®™
1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method®¢"!

2) Alkaline Digestion, Colorimetric Method®!

10 Lead...
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10 Lead 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method@?67

2) Digestion, Inductively Coupled Plasma Method®"!
11 Mercury 1) Waste Extraction, Digestion, Cold Vapor Atomic
Absorption Spectrometric Method®?®

2) Digestion, Cold vapor Atomic Absorption
6.8

Spectrometric Method!
12 Nickel 1) Waste Extraction, Digestion, inductively Coupled
Plasma Method?67

| 2) Digestion, Inductively Coupled Plasma Method!®™
13 | Molybdenum 1) Waste Extraction, Digestion, Inductively Coupted
Plasma Method7

2) Digestion, Inductively Coupled Plasma Method®"!
14 Selenium 1) Waste Extraction, Digestion, inductively Coupled
Plasma Method??¢7!

2) Digestion, Inductively Coupled Plasma Method!®"
15 Silver 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method™®:"!

2) Digestion, Inductively Coupled Plasma Method®
16 Thallium 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method™%"]

2) Digestion, Inductively Coupled Plasma Method! "
17 Vanadium 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method®67

2) Digestion, Inductively Coupled Plasma Method®"
18 Zinc 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method®*"

2) Digestion, Inductively Coupled Plasma Method[6'7]
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3. anmdmnsauiwnaseuuitsemdlne. dleieneithids. faviadd o,
NTUNW: ISoUAINTRIN, 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. Standard of Performance for
New Stationary Sources. 40 CFR Part 60. Appendix A, 2019.

6. United States Environmental Protection Agency. Acid Digestion of Sediments
Sludge and Soils. SW-846 Method 30508, 1996.

7. United States Environment Protection Agency, Inductively Coupled Plasma-
Atomic Emission spectrometry. SW-846 Method 6010C, 2007.

8. United States Environment Protection Agency. Mercury in Solid or Semisolid
Waste (Manual Cold-Vapor Technique). SW-846 Method 74718, 2007.

9. United States Environment Protection Agency. Alkaline digestion for
Hexavalent Chromium. SW-846 Method 3060A, 1996.

10. United States Environment Protection Agency. Chromium. Hexavalent
(Colormetric). SW-846 Method 7196A, 1992
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1 | Acetone Purge and Trap, Gas Chromatographic / Mass
Spectrormetric Method

2 Benzene | Purge and Trap, Gas Chromatographic / Mass
' | Spectrometric Method

3 Bromodichloromethane Purge and Trap, Gas Chromatoeraphic / Mass
Spectrometric Method

g Bromaoform | Purge and Trap, Gas Chromatoeraphic / Mass
| Spectrometric Method

5 | Butanol | Purge and Trap, Gas Chromatographic / Mass
_ Spectrometric Method

6 Carbon disulfide Purge and Trap, Gas Chromatographic / Mass
: Spectrometric Method

7 Carbon tetrachloride 2urge and Trap, Gas Chromatographic / Mass
Spectrometric Method

8 Chlorobenzene Purge and Trap, Gas Chromatographic / Mass
| Spectrometric Method

9 Chloredibromomethane | Purge and Trap, Gas Chromatographic / Mass
| Spectrometric Method

10 Chloroform | Purge and Trap, Gas Chromatographic / Mass
| Spectrometric Method

11 Dichloromethane Purge and Trap, Gas Chromatographic / Mass
Spectrornetric Metnoa

12 1,2-Dichlcrobenzene | Purge and Trap, Gas Chromatographic / Mass
Spectrometric Method

13 1,3-Dichlorobenzene | Purge and Trap, Gas Chromatographic / Mass

; Spectrometric Method
14 | 1,4-Dichlorobenzene Purge and Trap, Gas Chromatographic / Mass

Spectrometric Method

15 1,1-Dichlorocethane
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18

19

21

22

23

24
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GREEGINE

1,1-Dichioroethang

1,2-Dichloroethane

i 1,1-Dichloroethylene

cis-1,2-Bichlorosthylens

trans-1,2-Cichloroethylene

1,2-Dichloropropane

1,3-Dichloropropane
| Ethylbenzene

n-Hexane

lethyl tert-butyl ether

[ Naphthalene

Nitrobenzene

Styrene

1,1,2 2-Tetrachloroethare

Tetrachloroethylene

| Toluene

, Spectromet;
U

| Spectrormetric Method

=

A8Aszeh

Purge and Trap, Gas Chromatographic / Mass
Spectrometiic Method

Purge and Trap, Gas Chromatographic / Mass
Spectrometric Method

Furge and Trap, Gas Chromatographic / Mass
Spectrometric Method

Furge and Trap, Gas Chromatosraphic / hMass
Spectrometric Method

Furge and Trap, Gas Chromatographic / Mass

Method

el

and Trap, Gas Chromatoeraphic / hass
Spectrometric Method
Purge and Trap, Gas Chromatographic / Mass
Spectrometric Methad
Purge and Trap, Gas Chromatographic / Mass
Spectrometric Method
Purge and Trap, Gas Chrormatographic / Mass
Spectromelric Method

urge and Trap, Gas Chromatographic / Mass

I Spectremetric Method

Liguid-Liquid Extraction, Gas Chromatographic /

Mass Spectrometric Method

' Liguid-Liquid Extraction, Gas Chrormatographic /

Mass Spectremetric Method

Purge and Trap, Gas Chromatographic / Mass
Specirometric Method

Purge and Trap, Gas Cnromatoeraphic / Mass
Spectrometric Method

Purge and Trap, Gas Chromatographic / Mass
Spectrometric Method

| Purge and Trap, Gas Chromatographic / Mass

31 1,2.4-Trichlorobenzene.
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31 1,24-Trichlorobenzene Furge and Trap, Gas Chronﬂ_atographir: / Mass
' Spectromaetric Method

32 1,1,1-Trichloroethane Furge and Trap, Gas Chromatographic / Mass
Spectrometric Method

33 1,1,2-Trichloroethane Purge and Trap, Gas Chromatagraphic / Mass
. Spectrometric Method

34 Trichtoroethylene Purge and Trap, Gas Chromatographic / Mass
Spectrometric Method

35 1,3,5-Trimethylbenzene Purge and Trap, Gas Chromatographic / Mass
Spectrometric Methed

36 Vinyl acetate Purge and Trap, Gas Chromatographic / Mass
Spectrometric Method

37 Vinyl chloride Purge and Trap, Gas Chromatographic / Mass

| Spectrometric Method

38 | m-Xylene Purge and Trap, Gas Chromatographic / Mass
Spectrometric Method

39 o-Xytene Purge and Trap, Gas Chromatographic / Mass
Spectrometric Method

40 | p-Xylene Purge and Trap, Gas Chromatoeraphic / Mass
Spectrometric Method

a1 Xylene Total Purge and Trap, Gas Chromatographic / Mass

Spectrornetric Method

IOlGRE YRR
APHA, AVAWA, WEF. Standard Methods for the Examination of Water and
-~ Wastewater:- 23 ed: Washington, DC ; APHA 2017
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Selenium Digestion, Hydride Generation/Atorric Absorption
Spectrophotometer Method™

v
o L

Sdui arsuafiy WAATIEN
1 Selenium Digestion, Hydride Generation/Atomic Absorption

Spectrophotometer Method™

AU 91124 41 578015

adud GUPHGIY WA

1 Acetone Purge and Trap, Gas Chromatograptic / Mass
Spectrometric Method®?

2 Benzene Purge and Trap, Gas Chromatograptic / Mass
Spectrometric Method®?

3 Bromodichloromethane Purge and Trap, Gas Chromatograptic / Mass
Spectrometric Method®®

4 Bromoform Purge and Trap, Gas Chromatograpkic / Mass
Spectrometric Method®!

5 Butanol Purge and Trap, Gas Chromatographic / Mass
Spectrometric Method%*

6 Carbon disulfide Purge and Trap, Gas Chromatographic / Mass
Spectrometric Method®?

7 Carbon tetrachloride Purge and Trap, Gas Chromatographic / Mass
Spectrometric Method?

8 Chlorobenzene...
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8 Chlorobenzene Purge and Trap, Gas Chromatographic / Mass
Spectrometric Method®?”!

9 Chlorodibromomethane Purge and Trap, Gas Chromatographic / Mass
Spectrometric Method?!

10 Chloroform Purge and Trap, Gas Chromatographic / Mass
Spectrometric Method®*

11 1,2-Dichlorobenzene Purge and Trap, Gas Chromatographic / Mass
Spectrometric Method®?”

12 1,3-Dichlorobenzene Purge and Trap, Gas Chromatographic / Mass
Spectrometric Method™?!

13 1,4-Dichlorobenzene Purge and Trap, Gas Chromatographic / Mass
Spectrometric Method®!

14 1,1-Dichloroethane Purge and Trap, Gas Chromatographic / Mass
Spectrometric Method®?

15 1,2-Dichloroethane Purge and Trap, Gas Chromatographic / Mass
Spectrometric Method®?

16 1,1-Dichloroethylene Purge and Trap, Gas Chromatographic / Mass
Spectrometric Method™®”!

17 cis-1,2-Dichloroethylene Purge and Trap, Gas Chromatographic / Mass
Spectrometric Method®”

18 trans-1,2-Dichloroethylene | Purge and Trap, Gas Chromatographic / Mass
Spectrometric Method®

19 1,2-Dichloropropane Purge and Trap, Gas Chromatographic / Mass
Spectrometric Method™?

20 1,3-Dichloropropane Purge and Trap, Gas Chromatographic / Mass
Spectrometric Method®?

21 Ethylbenzene Purge and Trap, Gas Chromatographic / Mass
Spectrometric Method®”!

22 n-Hexane Purge and Trap, Gas Chromatographic / Mass
Spectrometric Method®??

23 Methylene Chloride Purge and Trap, Gas Chromatographic / Mass
Spectrometric Method®?

24 Methyl...
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24 Methyl tert-butyl ether Purge and Trap, Gas Chromatograptic / Mass
Spectrometric Method??!

25 Naphthalene Purge and Trap, Gas Chromatograptic / Mass
Spectrometric Method®”!

26 Nitrobenzene Purge and Trap, Gas Chromatographc / Mass
Spectrometric Method®®?

27 Styrene Purge and Trap, Gas Chromatograptic / Mass
Spectrometric Method®®”!

28 1,1,2,2-Tetrachloroethane | Purge and Trap, Gas Chromatograptic / Mass
Spectrometric Method®??

29 Tetrachloroethylene Purge and Trap, Gas Chromatograptic / Mass
Spectrometric Method?”

30 Toluene Purge and Trap, Gas Chromatograptic / Mass
Spectrometric Method®

31 1,2,4-Trichlorcbenzene Purge and Trap, Gas Chromatographic / Mass
Spectrometric Method®?

32 1,1,1-Trichloroethane Purge and Trap, Gas Chromatographic / Mass
Spectrometric Method'??

33 1,1,2-Trichloroethane Purge and Trap, Gas Chromatographic / Mass
Spectrometric Method™

34 Trichloroethylene Purge and Trap, Gas Chromatographic / Mass
Spectrometric Method®?

35 1,3,5-Trimethylbenzene Purge and Trap, Gas Chromatographic / Mass
Spectrometric Method??!

36 Vinyl Acetate Purge and Trap, Gas Chromatographic / Mass
Spectrometric Method®”!

37 Vinyl Chloride Purge and Trap, Gas Chromatographic / Mass
Spectrometric Method®??!

38 m-Xylene Purge and Trap, Gas Chromatographic / Mass

Spectrometric Method®??

3-19
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39 o-Xylene Purge and Trap, Gas Chromatographic / Mass
Spectrometric Method*!
40 p-Xylene Purge and Trap, Gas Chromatographic / Mass
Spectrometric Method'??!
41 Xylene (Total) Purge and Trap, Gas Chromatographic / Mass
Spectrometric Method®?!

t =,
LON&NT8 1489

Waste Physical/Chemical Methods. Volatile Organic Compounds by Gas Chromatography/Mass
Spectrometry (GC/MS). SW-846 Method 8260D, 2018.

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

2. 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 50354, 2002.

3. United States Environment Protection Agency. Test Methods for Evaluation Solid
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1 Acenaphthene Liquid-Liquid Extraction, Gas Chromatographic /
Mass Spectrometric Method!™
2 Anthracene Liquid-Liquid Extraction, Gas Chromatographic /
Mass Spectrometric Method'
3 Benz(alanthracene Liquid-Liquid Extraction, Gas Chromatographic /
Mass Spectrometric Method™
al Benzo(b)fluoranthene Liquid-Liquid Extraction, Gas Chromatographic /
| Mass Spectrometric Method™!
5 Benzo(k)fluoranthene Liquid-Liquid Extraction, Gas Chromatographic /
Mass Spectrometric Method!!
6 Benzo(a)pyrene Liguid-Liquid Extraction, Gas Chromatographic /
Mass Spectrometric Method*!
7 f Benzo[g,h,ilperylene Liquid-Liquid Extraction, Gas Chromatographic /
Mass Spectrometric Method™"
8 Bis(2-chloroethylether | Liquid-Liquid Extraction, Gas Chromatographic /
Mass Spectrometric Method!"
9 Bis(2-ethylhexyl)phthalate Liguid-Liquid Extraction, Gas Chromatographic /
Mass Spectrometric Method™
10 Butyl benzyl phthalata Liguid-Liguid Extraction, Gas Chromatographic /
Mass Spectrometric Method!" !
11 Carbazole Liguid-Liquid Extraction, Gas Chromatographic /
Iass Spectrometric Method'!
12 p-Chloroaniline Liquid-Liquid Extraction, Gas Chromatoeraphic / ;
Mass Spectrometric Method!™ :
13 2-Chlorophenol Liquid-Liquid Extraction, Gas Chromatographic /
Mass Spectrometric Method™!!
14 Chrysene Liquid-Liguid Extraction, Gas Chromatographic /
Mass Spectrometric Method--
15 Dibenz(a,h)anthracene Liquid-Liquid Extraction, Gas Chromatographic /
Mass Spectrometric Method!"

16 Di-n-butyl phthalate...
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16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31

32

Di-n-butyl phthalate
2,4-Dichlorophenol
Diethyl phthalate
2,4-Dimethylphenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
Oi-n-octyl phthalate
Fluoranthene

Fluorene
Hexachlorobenzene
Hexachloro-1,3-butadiene
Hexachlorocyclepentadiene
Hexachloroethane
indeno(1,2,3-cd)pyrene
Isophorone
2-Methylphenol

2-Methylnaphthalene

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

Mass Spectrometric Method“:‘-
-NitrOSOdim
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34
35
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37

38

N-Nitrosodi-n-propylamine

Phenanthrene

Phenol

Pyrene

2,4,5-Trichlorophenol

2,4,6-Trichlorophenot

fu 973U 38 598075

Liquid-Liquid Extraction, Gas Chromatographic /
Mass Spectrometric Method!!
Liquid-Liquid Extraction, Gas Chromatographic /
Mass Spectrometric Method!”
Liquid-Liquid Extraction, Gas Chromatographic /
Mass Spectrometric Method!"
Liquid-Liguid Extraction, Gas Chromatographic /
Mass Spectrometric Method!"
Liquid-Liquid Extraction, Gas Chromatographic /
Mass Spectrometric Method™
Liquid-Liquid Extraction, Gas Chromatographic /

| Mass Spectrometric Method!"
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Acenaphthene

Anthracene

Benz(a)anthracene

Benzo(b)fluocranthene

Benzo(k)luoranthene

Benzo(a)pyrene

Benzolg,h,ilperylene

Bis(2-chloroethyl)ether

Bis(2-ethylhexyl)phthalate

Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method?™
Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method®?
Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method®?
Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method®
Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method®”!
Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method?!
Ultrasonic Extraction, Gas Chromatoeraphic/Mass
Spectrometric Method?*!
Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method®?
Ultrasonic Extraction, Gas Chromatographic/Mass

Spectrometric Method®?!

Butyl benzyl...
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10 Butyl benzyl phthalate Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method??
11 Carbazole Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method'??
12 p-Chloroaniline Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method?!
13 2-Chlorophenol Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method®*
14 Chrysene Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method®
15 Dibenz(a,h)anthracene Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method@?!
16 Di-n-butyl phthalate Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method®?
17 2,4-Dichlorophenol Ultrasonic Extraction, Gas Chromataographic/Mass
. Spectrometric Method®?
| 18 Diethyl phthalate Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method?%
19 2,4-Dimethylphenol | Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method™??
20 2,8-0initrotoluene Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method??
21 2,6-Dinitrotoluene Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method®?
22 Di-n-octyl phthalate Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrametric Method™?
23 Fluoranthene Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method?¥
24 Fluorene Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method®?
25 Hexachlorobenzene Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method®?
26 Hexachloro-1,3-butadiene Ultrasonic Extraction, Gas Chromatographic/Mass
| Spectrometric Method®? -
27 Hexachlorocyclopentadiene...
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27 Hexachlorocyclopentadiene Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method?”!

28 Hexachloroethane Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method™®?

29 Indena(1,2,3-cd)pyrene Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method??

30 Isophorone Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method®?

31 2-Methylphenol Ultrasonic Extraction, Gas Chromatographic/Mass

i Spectrometric Metho

| Ultrasonic Extraction, Gas Chromatographic/Mass

Spectrometric Method®?

d[2_.3]

Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method®!
Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method?!
Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method??!
Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method®??
Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method'®
Ultrasonic Extraction, Gas Chromatographic/Mass

Spectiumetric Meth_o_d{?'”

32 2-Methylnaphthalene

33 N-Nitrosodi-n-propylamine

34 Phenanthrene

35 Phenol

36 Pyrene

37 2,4,5-Trichlorophenal

38 2.4,6-Trichlorophenol
DN o

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

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

3. 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 8270E, 2018
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