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. wAsiio (Cadmium)
CAS No.: 7460-43-9

5

% inductively Coupled Plasma - Atomic Emission Spectrometry ¥58
% Inductively Coupted Plasma - Optical Emission Specirometry w39
5 Inductively Coup}ed Plasma - Mass Spectrometry w5a

5 Flame Atomic Absorption Spectrophotometry ¥5e

§ Graphite Furnace Atomic Absorption Spectrophotometry #3e

§ Atomic Absorption Spectrometry, Direct Aspiration %52

§ Atomic Absorption Spectrometry, Furnace Technique %%
Fmsduiinsmumueiviiusey

o InsdisuvsfinBnannauy
{Hexavalent Chromium)
CAS No.: 18540-29-9

I &R 8

=]
(<

Colormetric wSe

lon Chromatography Wi

Elemental and Molecular Spacisted Isotape Ditution Mass Spectromeiry #ia
nsBuiinsumuRILaR U uYey

wl}
(18

&, Yo (Copper)
CAS No.: 7440-50-8

Inductively Coupled Plasma - Atomic Esmission Spectrometry w¥a
Inductively Coupled Plasma - Opiical Emission Spectrometry w$s
Inductively Coupled Plasma - Mass Spectrometry w3e

5 Flamé Atomic Absorption Spectrophotometry w58

Graphite Furnace Atomic Absorption Spectrophotometry %so
mstunsumunaiuiuaoy

P’ 4 LGS B )
3! oR L

ﬁ wd Wb
o

& neia (Lead) -
CAS No.: 7439-92-1

5 Inductively Coupled Plasma - Atomic Emission Spectrometry %%s
5 Inductively Coupled Plasma - Optical Emission Spectrometry #58
Inductively Coupled Plasma - Mass Specirometry %3e

i

8

[s;

Flame Atomic Absorption Spactrophotometry %%
Graphite Furnace Atomic Absorption Spectrophotometry WS
Snsdufinsunaunuwaiiuishumey

AR R

[S;
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©. unanTiia (Manganese)
CAS No. 7439-96-5

5% inductively Coupled Plasma - Atomic Emission Spectrometry ¥3a
3% inductively Coupled Plasma - Optical Emission Spectrometry w39
5% Induciively Coupled Plasma - Mass Spectrometry Wi

5% Flame Atornic Absorption Spectrophotometry w39

% Graphite Fumace Atomic Absorption Spectrophotometry w39

- d o a
'35ﬂ'ﬁaU'ﬂﬂsﬂﬂ')’uﬂuﬁa'ﬂ\ﬁlﬂuﬁaﬂ

ov. Usan (Mercury)
CAS No.: 7439-97-6

133 Inductively Coupled Plasma - Atomic Emission Spectrometry ¥3a

5% (nductively Coupled Plasma - Mass Spectrometry v

5% Thermal Decomposition - Atomic Absorption Spectrophotometry n5o
%% Cold - Vapor Atomic Fluorescence Spectrometry (CVAFS) W52

%% Cold - Vapor Atomic Absorption Spectromeiry (CVAAS) %D

am d o a 2
'3ﬁn'ﬁau‘ﬂﬂ$Uﬂ']UQlJiJaWBlWU'Zﬁ)U

<. finifia (Nickel
CAS No.: 7480-02-0

2 inductively Coupled Plasma - Atomic Emission Spectrometry Wi
% Inductively Coupled Plasma - Optical Emission Spectrornetry vie
Inductively Coupled Plasma - Mass Spectrometry wio

22 Flame Atormic Absorption Spectrophotometry 39

5% Graphite Furnace Atomic Absorption Spectrophotometry %52

& a
1 n'ﬁau'nnsumuanua'fmtﬁuﬁau

. Fafloy (Selenium)
CAS No.: 7782-49-2

Inductively Coupled Plasma - Optical Emission Spectrometry Ve

9
5% Inguctively Coupled Plasma - Mass Spectrometry w3
P

3% Atomic Absorption, Furnace Technique #ia
3% Atomic Absorption, Gaseous Hydride 8
8% Atomic Absorption, Borohydride Reduction Y ED)

o o o Py
ﬁm'sauwnmmuanummﬁwau

astiafuinSadngRunasdnd (Pesticides)

&, DTy (Atazine)
CAS No: 1912-24.9

48 Gas chromatography - Atomic Ernission Detector (GC - AED) 30

32 Gas chromatography - Electron Capture Detection (GC - ECD) vi3®

%2 Gas chiomatography - Elecirolytic Conductivity Detector (GC- ELCD) V3

5% Gas Chromatograph - Mass Spectrometry (GC - MS) wip

4% High Resolution Gas Chromatography - High Resolution Mass
Spectrometry (HRGC - HRMS) visa

SEmeduiinsumuniafuiiuvey

. paniau (Chiordane)
CAS No.: 12789-03-6

L

43 Gas Chroma{ography - Mass Spectrometry (GC - MS) v38

2% Gas Chromatography - Electron Capture Detection (GC - ECD)

%% Gas Chromatography - Electrolytic Conductivity Detector (GC - ELCD) s

%5 High Resolution Gas Chromatography - High Resolution Mass
Spectrometry (HRGC - HRMS) viss

Fmsiuinsumummaiuiusey




viniiined
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WSANTAUATIN

a. malwivied (Chiorpyrifos)
CAS No.: 2921-88-2

‘3"5' Gas Chromatography ~ Mass Spectrometry (GC - MS) v%»

7 Gas Chromatography - Flarme Photometric Detection {GC - FPD) ¥

% Gas Chromatography - Nitrogen-Phosphorus Detection (GC - NPD) %58

% High Resolution Gas Chromatography - High Resolution Mass
Spectrometry (HRGC - HRMS) 159

Snsdufinsunuguuafiuiuzey

wib

< e (2,4D)
. CAS No.: 94-75.7

5 Gas Chromatography - Electron Capture Detection (GC - ECD) 150
5 Gas Chromatography - Mass Spectrometry (GC - MS)
35 Liquid Chromatography - Mass Spectrometer (LG-MS) v

Bmsdufinsumvpeafiviiuey

L) I

& f5f oD
CAS No.: 50-29-3

75 Gas Chromatography - Mass Spectrometry (GC - MS) ¥5s

5 Gas chromatography - Electron-Capture Datection (GC - ECO) wie

35 Gas chromatography - Electrolytic Conductivity Detector (GC - ELCD) #52
35 High Resolution Gas Chromatography - High Resolution Mass
Spectrometry (HRGC - HRMS) w5

nwsﬁuﬁnsumusguuaﬁwﬁwau

o, fanSu (Dieldrin)
CAS No.: 60-57-1

S
5 Gas Chromatography - Mass Specirometry (GC - MS) Wi

B Gas chromatography - Electron Capture Detection (GC - ECD) %2
8 Gas chromatography - Electrolytic Conductivity Detecior (6C - ELCD) wis
38 High Resolution Gas Chromatography/High Resolution Mass
Spectrometry (HRGC/HRMS) 13s

ar -~
n'lsauwn'mﬂ'mauuawmﬁu'ﬁau

o Inalshan (Glyphosate)
CAS No.; 1071-83-6

@
5 Gas Chromatography - Mass Spectrometry (GC-MS) #Ss
5 Gas Chromatography - Mass Spectiometry/Mass Spectrometry
(GC - MS/MS) w32
" Gas Chramatography - Flame Photometric Detection (GC - £PD) %50
7§ High Performance Liquid Chromatography - Flame Photometric
Detection (HPLC - FPD) vSe
3§ High Performance Liquid Chromatography - Mass Spectrometry
(HPLC - MS) ¥%0 :
35 High Performance Liquid Chromatogrphy - UV Detector (HPLC - uv) v
’a"ﬁ‘ﬂﬁguﬁﬂwﬂwaﬁuaﬁwlﬁwau

&, lemeaas (Heptachlor)
CAS No.: 76-44-8

W Gas Chromatography - Mass Spectrometry (GC - MS) ¥59

5 Gas chromatography - Electron Capture Detection (GC - ECD) viSs

%5 Gas chromatography - Electrolytic Conductivity Detector (GC - ELCD) 5o

38 High Resolution Gas Chromatography- High Resolution Mass
Spectrometry (HRGC - HRMS) u3e

"3‘5’msﬁuﬁnwaw@uuaﬁmﬁuﬁw
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«. \gusinpaad dfented
(Heptachlor Epoxide)
CAS No.: 1024-57-3

32 Gas Chromatography - Mass Spectrometry (GC - MS) wia

22 Gas chromatography - Electron Capture Detection {GC - ECO) v58

%% Gas chromatography - Electrolytic Conductivity Detecior (GC - ELCD) w3

% High Resolution Gas Chromatography - High Resolution Mass
Spectrometry (HRGC - HRMS) w3

’Jﬁmséuwnwmuwuaﬁwtﬁwau

oo, auiau (Lindane; gamma
Hexachlorocyclohexane)
CAS No.: 58-89-9

22 Gas Chromatography - Mass Spectromatry (GC - MG) ¥38

5% Gas chromatography - Election Capture Datection (GC - ECD) vi3a

5% Gas chromatography - Electrolytic Conduciivity Detector (GC - ELCD) W3a

% High Resolution Gas Chromatography - High Resolution Mass
Spectrometry (HRGC - HRMS) w38

’i‘émsauwﬂ'mﬂ'mﬂuuawmu'uau

oo, SsAea lnpasle

(Paraquat Dichloride)
CAS No.: 1910-42-5°

3% High Performance Liquid Chromatography - UV detection (HPLC - UV) vi38
A% High Performance Liquid Chromatography - Mass Spectrometry/
Mass Spectrometry (HPLC ~ MS/MS) v3a
5% High Performance Liquid Chromatography - Diode Array Detector
(HPLC - DAD) ¥33
3% Spectrophotometer ¥5d

':ﬁmsaumsumuﬂ,ma'ﬁ\ﬁtﬁu'zsau

oo, iunzanalsfiuaa
(Pentachlorophenol)
CAS No.: 87-86-5

anat d o o
ﬂmau‘nﬂsumuauuawmﬁwm

5% Gas Chromatography - Mass Spectrometry (GC - MS) w38

3% Gas Chromatography - Electron Capture Detection (GC - ECD) v3a

2% Gas Chromatography - Flame fonization Detector (GC - FID) W

5% Gas Chromatography - Atomic Emission Detector (GC - AED) %30

5% Gas Chromatography - Fourier “Transform Infrared Spectrometry
(GC - FTIR) w30

3% UV - Induced Colorimetry ¥4

ansuvEdssimade (Volatile Organic Compounds: VOCs)

&, Uy (Benzene)
CAS No.: 71-43-2

b, ATsuDIARSEARDLIN
(Carbon Tetrachloride)
CAS No.: 56-23-5

. ao-npaslsBinu
(1,2-Dichloroethane)
CAS No.: 107-06-2

2 oo lnpaBlaeiEiu

(1,1-Dichloroethylene) '
CAS No.; 75-35-4

2% Gas Chromatography - Mass Spectrometry (6C- MS) w38

3% Gas Chromatography - photoionization Detector (GC - P D) %50

8% Gas Chromatography - Electrolytic Conductivity Detectors (GC - ECD) %38

32 vacuum Distillation - Gas Chromatography/Mass Spectromeiry (vD-
GC/MS) Ve

42 Direct Sampling fon Trap Mass Spectromeay (DSITMS) ¥30

Sssuiinsumumnaiuiuey
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&. B8 -o,o-lnpaalsiovisy
{cis-1,2-Dichlorosthylene)
CAS No.: 156-59-2

b N d-eo-lnnaslsievsiy
(trans-1,2-Dichloroethylene)
CAS No.: 156-60-5

o, lomaslsliny
(Dichloromethane)
CAS No.: 75-09-2

& lavdaludu
{(Ethylbenzene )
CAS No.: 100-41-4

o, dlnfu (Styrene)
CAS No.: 100-42-5

®0. InTERaRlslavsEYL
(Tetrachloroethylene)
CAS No.; 127-18-4

oo, Wgdu (Toluene)
CAS No.: 108-88-3

o, Insnmalsianidy
{Trichloroethylene)
CAS No.: 79-01-6

o, 6,6,6-TABBLIBINY
(1,i,1—Trichloroethane)
CAS No.: 71-55-6

e, ao,00-lnsAnalsBmu
{1,1,2-Trichloroethane)
CAS No.: 79-00-5

o lliaraolsd
(Vinyl Chloride)
CAS No.: 75-01-¢

o, lefiu (Xylenes)
CAS No.: 1330-20-7

#150uRTI9Iu

o il (a) lwdu
{Benzolalpyrene)
CAS No.: 50-32-8

L

3 Gas Chromatography - Flarne lonization Detector {GC - FID) w%a

78 Gas Chromatography - Mass Spectrometry (GC - MS) w5a

8 Thermal Extraction - Gas Chromatography/Mass Spectrometry (TE -
GL/MS) WS :




wsiieed

P u Gaad

22 Gas Chromatography - Fourier Transform Infrared Spectrometry
(GC FTIR) v30
5% Migh Performance Liquid Chromatography - UV Detection (HPLC-UV) w5D
4% High Performance Liguid Chromatography - Flame lonization Detection
(HPLC - FID) ¥30
Agmsufinsunuanuafiviiiusey

. lgurlud (Cyanide)
CAS No.: 71-63-2

A% Colorimetric with Manual Digestion %38

% lnductxvely Coupled Plasma - Atomic Ermission Spectiometry (ICP - AES) Vs
% atomic Absorption, Furnace Technigue vio

’)ﬁ Atornic Absorption, Gaseous Hydride %58

3% Atomic Absorption, Borohydride Reduction VR

'Jsm‘saumsumuauuawmw-nau

o T80 elob (PCB-126)
CAS No.: 57465-28-8

32 Gas Chromatosraphy - Electron Capture Detection (GC - ECD) vi38

52 Gas Chromatography - Electrolytic Conductivity Detector (GC - ELCD) ¥3n
5% Gas Chromatography - Fourier Transform Infrared Spectrometry
(GC - FTIR) w38
%% Thermal Extraction - Gas Chromatography/Mass Spectrometry
(TE - GC/MS) w3
A3 Gas Chroma’cography" - Mass Spectrometry (GC - MS) Sa
"33 Gas Chromatography - Mass Spectrometry/iass Spectrometiry
(GC - MS/MS) 58
sEmsauiinsumurpeafivifuyey

& o,mzhs AER
(2,3,7,8-TCDD; 2,3,7,8-
tetrachloradibenzo -p-dioxin)

CAS No.: 1766-01-6
n o.: 17

%5 High Resolution Gas Chromatography - High Resolution Mass
Spectrometry (HRGC - HRMS) en)
Fmsaufinsuaumuaiuiveoy
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wrsiimed aAMvuLUTY* nsSnwEnIn® sUzlIaAUShYT*
(Parameter) (Container) {Preservative) {Holding Time)
Tavewiin (eniulasifennin | wanafinvSeudn widuignimgd oo U
\wRYTIAUY LAY Sav) & = lo DeFwALToA
(Heavy Metals)
Tasdianvdmisng e VM uwhifufigamgll | wo Nuleumsinsensesng
(Hexavalent Chromium) & = o drneaded | o Tundviniamioudiete
Usen (Mercury) v welduiignamni os 31
@ = lo rIgaITed
ansdunidssinadny AR wdhdufigemgd o U
(Volatile Organic Compounds) & = o pIalyd
awlesiuhindngiivuardnd naufa wiiduflaaimgd o ufsuMAnTEsiiegw
(Pesticides) & = o wrusaldivd | <o Nudnihnswieushesn
- wully (1) Tndu VU uwdhiduinmaf ae Tunsumsiiieasivet
(Benzolalpyrene) & = b 3AuYREEE | <o Suvdninseiouiaegt
Twgnlugd (Cyanide) nanafnvieuda | uddufigumgi oc Tunounisinseusizaghs
‘ & = b ssivaldos
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* seeuBuafufiuniy Test Methods of Evaluating Sohd Waste, PhysrcaVChemncat Methods
(Sw-846) ‘UaQmﬂm?wwms‘aqLL'mai)uum'd3umﬂnmﬁmmm (Umted States Environmental Protechon

Agency)
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RECALIBRATION
DUE DATE:

September 21, 2023

2 o7

Calibration Certification Information
Cal. Date: September 21, 2022 Rootsmeter S/N: 438320 Ta: 296 K
Operator: Jim Tisch Pa: 748.3 mm Hg
Calibration Model #:  TE-5025A Calibrator S/N: 0068
Vol. Init Vol. Final AVol. ATime AP AH
Run {m3) {m3) {m3) {min) {mm Hg) {in H20)
1 1 2 1 1.3760 3.2 2.00
2 3 4 1 0.9710 6.4 4.00
3 5 6 1 0.8730 8.0 5.00
4 7 8 1 0.8300 8.8 5.50
5 9 10 1 0.6870 12.7 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)
0.9870 0.7173 1.4080 0.8857 0.7236 0.8895
0.9828 1.0121 1.8912 0.9914 1.0211 1.2579
0.9806 1.1233 2.2262 0.9893 1.1332 1.4064
0.9796 1.1802 2.3349 0.9882 1.1907 1.4750
0.9744 1.4184 2.8160 0.9830 1.4309 1.7789
m= 2.01042 m= 1.25889
QSTD b= -0.03659 QA b= -0.02312
r= 0.99996 r= 0.99996
. 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 = R
Qstd= 1/m <<JAH( e )( L ))-b) Qa= i/m (( AH(Ta/Pa)) b>
Standard Conditions
Tstd: 298.15 °x 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 : rangkok Date: 11-Jul-23

ITEM: TSP Serial No: (No.27 ) 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) : 750.8 Corrected Average (mm Hg) : -
AverageTemp (°C) : 29.3 Average Temp: (Deg K) : -

Calibration Orifice

Make : Tisch Qstd Slope : 2.01042
Model : TE-5025A Qstd Intercept : -0.36590
Serial# : 0068 Calibration Due Date : 21-gep-23

Calibration Information

Plate or ORIFICE Qstd Indicate IC
Test # (in H,0) {(m3/min) (CFM) (corrected) Linear Regression
1 12.60 1.948 60.0 57.00 Slope : 30.0083
2 9.20 1.691 54.0 52.00 Intercept: 0.4307
3 7.20 1.517 50.0 48.00 Corr. Coeff : 0.98¢66
4 5.00 1.294 40.0 40.00
5 3.00 1.044 30.0 30.00 ¢ of Observations: 5
Calculations
Qstd = 1/m[Sqrt(H20(Pa/Pstd)(Tstd/Ta))-b] m = sampler slope
IC =1[Sqrt(Pa/Pstd)(Tstd/Ta)] b = 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 - e <

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

Pa = actual pressure during calibration (mm Hg)

Tstd = 298 deg K

Pstd = 760 mm Hg Approve By : (Q%'MM4 /.
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

Thai Environmental Technic Limited 1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand
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High Volume TSP&PM-10 Calibration Report

Location : Thai Environmemtal Tech Site ID : Bangkok Date : 5-Jul-23

ITEM : TSP Serial No: (No.33 ) Calibrate By : Pipat

Site Conditions

___________________ Corrected Pressure (mm Hg) : 760.0

Temperature (°C) : 25.0 Temperature (deg K) : 2958.0

———————————————— Corrected Average (mm Hg) : -

Average Temp: (DegK) : -

Calibration Orifice

Make: Tisch Qstd Slope : 2.01042
Model : TE-50252 Qstd Intercept : -0.36590
Serial# : 0068 Calibration Due Date : 21-Sep-23

Calibration Information

Plate or ORIFICE Qstd Indicate Ic

Test # (in H,0) (m3/min) (CFM) (corrected) Linear Regression
1 12.60 1.948 60.0 57.00 Slope : 29.8445
2 9.30 1.699 54.0 52.00 Intercept: 0.7388
3 7.00 1.498 50.0 48.00 Corr. Coeff: 0.9841
4 5.00 1.294 40.0 40.00
5 3.00 1.044 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)]

Qstd = standard flow rate

IC = corrected chart response
1 = actual chart response

m = calibrator Qstd slope

b = calibrator Qstd intercept

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

Tstd = 298 deg K
Pstd = 760 mm Hg

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

b = sampler intercept

I = chart response

Tav = daily average temperature
Pav = daily average pressure

Calibrate By

Approve By

4—‘_

%’\M%ml ™,

Thai Environmental Technic Limited

1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand
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High Volume TSP&PM-10 Calibration Report

Location : Thai Environmemtal Tech Site ID : Bangkok
ITEM: TSP Serial No : (No.41 )

Site Conditions

Date : 13-Jul-23

Calibrate By : Pipat

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) : 750.8 Corrected Average (mm Hg) : -
Average Temp (°C) : 239.2 Average Temp: (DegK) : -

Calibration Orifice

Make : Tisch Qstd Slope : 2.01042
Model : TE-50252 Qstd Intercept : -0.36590
Serial# : 0068 Calibration Due Date : 21-Sep-23

Calibration Information

Plate or ORIFICE Qstd Indicate ic
Test # {in H,0) (m3/min) (CFM) {corrected) Linear Regression
1 12.10 1.912 60.0 57.00 Slope: 30.9129
2 9.40 1.707 54,0 52.00 Intercept: -0.8070
3 7.20 1.517 50.0 48.00 Corr. Coeff: 0.9909
4 5.00 1.294 40.0 40.00
5 3.00 1.044 30.0 30.00 f of Observations: 5
Calculations
Qstd = 1/m[Sqrt(H20(Pa/Pstd)(Tstd/Ta))-b] m = sampler slope
IC =1[Sqrt(Pa/Pstd)(Tstd/Ta)] b = 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

Revwwa ! m

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

A —————————————

————————————

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






Certificate Of Analysis
Special Gases Mixture

Customer Details

Name: Address: S

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

Certificate Details

+  Number: 1734/23 ~ Dateoflssue: 5-ul-2023
Material Details B
Production Order: 90178560 Material Code:

Gas content: 5.520 M? Filling pressure:

Cylinder Owner: LINDE Cylinder Material:
Laboratory Report T

Norminal
Concentration
Nitric Oxide 40.0 ppm
Other NOX impurity
In Nitrogen

Component

Reference Standard
Nitric Oxide
In Nitrogen

Instrument,/Make/Model
FTIR Spectrometers Nicolet iS50
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NOx Analyzer Calibration Report

Calibrate Date :9-Nov-23 Temperature (°C ) : 25°C
Analyzer Type : NOx Barometer (mmHg) : 752 .93
Brand : API Humidity (5013 %) 50.1%RH
Model . 200 E Dilutor . API M700 S/N 625
Serial Number ;1281 (No.20) Zero Air - API M701 S/N 1926
Range : 500 ppb Standard gas : A00917 SK
Calibration of Span
Before of Span.(ppb) After of Span.(ppb) .
Supply Gas Ref Value(ppb % diff of S
i PP TG T NO | NO, | Nox | Mo | No; | 7 diffofSpan
Zero 0.0 0.7 0.2 0.5 0.0 0.0 0.0 0.0
Span 400.0 388.0 | 387.0 1.0 400.0 400.0 0.0 0.0
Multi Point Calibration
Analyzer Disp.(ppb i
Ref Value(ppb) yZ p-(ppb) : Outpt‘xt Difference :
- NOx NO NO, Diff(ppb) % Diff Abs (%) Diff
0.0 0.2 0.2 0.1 0.15 0.000 0.04
100.0 99.8 99.5 0.2 -0.46 -0.005 0.46
200.0 198.0 | 198.0 0.0 -2.00 -0.010 1.00
400.0 401.0 | 400.3 0.7 0.30 0.001 0.08
Average Diff (%) 0.39
Multi Point Calibration
450.0
y=1.0003x-0.554 _
400.0 N
= 350.0
o /
£ 3000 —
g 250.0
5 200.0 /B/
—E 150.0
< 100.0 /
50.0
0.0 tg/ , , , ‘
0.0 100.0 200.0 300.0 400.0 500.0
Ref Value{ppb)
Calibrate by: %VT Approved by : %N nn / 9.
udlunsed : 00 Fufteuid 0210015 mufiuulesy : QF-QP16-06

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

Calibrate Date :9-Nov-23 Temperature (°C ) : 25°C
Analyzer Type : NOx Barometer (mmHg) :759.9
Brand . API Humidity (50+15 %) 50. 0%RH
Model . 200 E Dilutor . API M700 S/N 625
Serial Number :381 (No.21) Zero Air : APT M701 S/N 1926
Range : 500 ppb Standard gas : A00917 SK
Calibration of Span
Before of Span.(ppb) After of Span.(ppb) o) 1t
Supply Gas Ref Value(ppb) NOx No | NO, Nox ) NO, % diff of Span
Zero 0.0 2.1 1.0 1.1 0.0 0.0 0.0 0.0
Span 400.0 407.0 | 412.0 -5.0 400.0 400.0(- 0.0 0.0
Multi Point Calibration
Analyzer Disp.(ppb i
Ref Value(ppb) YZ p-(ppb) : Outpl.lt Difference ‘
NOx | NO NO, Diff(ppb) % Diff Abs (%) Diff
0.0 0.3 0.5 -0.2 0.50 0.001 0.13
100.0 99.8 99.1 0.7 -0.90 ~0.009 0.90
200.0 199.8 | 199.2 0.6 -0.80 -0.004 0.40
400.0 400.3 | 400.1 0.2 0.10 0.000 0.03
Average Diff (%) 0.36
Multi Point Calibration
450.0 o8
y = 0.9998x - 0.24
400.0 —
= 350.0
£
£ 3000 //
;DZ‘ 250.0
% 200.0 /
£ 150.0
<
< 100.0 /
50.0
0.0 E}/ I . . . ,
0.0 100.0 200.0 300.0 400.0 500.0
Ref Value(ppb)
Calibrate by: Approved by : ?}M’N %Y / M

C oS
e

Thai Environmental Technic limited

1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand
e Tel : +66(0)2373-7793(Auto) Fax: +66{0)2373-7979 o admin@tet1995.com e www.tet1985.com
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NOx Analyzer Calibration Report

Calibrate Date :8-Nov-23 Temperature (°C) : 25°C
Analyzer Type : NOx Barometer (mmHg) : 759.9
Brand . APT Humidity (50+15 %) 50.0%RH
Serial Number :1775 (No.26) Zero Air : API M701 S/N 1926
Range : 500 ppb Standard gas : A0Q917 SK
Calibration of Span
Before of Span.(ppb) After of Span.(ppb) -
Supply Gas Ref Value(ppb) Tow ) N, On N0 NG, % diff of Span
Zero 0.0 1.8 1.2 0.6 0.0 0.0 0.0 0.0
Span 400.0 385.0  391.0 4.0 400.0 400.0 0.0 0.0
Multi Point Calibration
Analyzer Disp.(ppb) - i
Ref Value(ppb) ¥z p-(ppb) A Outpt.zt Difference .
NOx | NO | NO, Diff(ppb) % Diff Abs (%) Diff
0.0 0.7 0.3 0.4 0.30 0.001 0.08
100.0 89.1 99.1 0.0 ~-0.90 -0.009 0.90
200.0 199.7 | 199.2 | 0.5 -0.80 -0.004 0.40
400.0 401.2 | 400.8 0.4 0.80 0.002 0.20
Average Diff (%) 0.39
Multi Point Calibration
450.0
400.0 L 1;30_2 x 'D'/SEJ
=1
= 350.0
a /
2 300.0 /
.g 250.0
5 200.0 /EJ/
-g 150.0 /
< 100.0
50.0
0.0 U/ : . : : :
0.0 100.0 200.0 300.0 400.0 500.0
Ref Value{ppb)
Calibrate by: %S’ Approved by : %@\Mm { ()")
uflunsad : 00 Sufieraia 02/00/15 mviuures : 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)2373-7975 o admin@tet1995.com ® www.tet1995.com







THE LINDE GROUP

ertficate O1 Analysis
Special Gases Mixture

Customer Details
Name: Address: Customer Tag No.:

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

Certificate Details

Number: 2500/23 Date of Issue: 18-Sep-2023 Expiry date: 18-Sep-2027
Material Details
Production Order: 90179846 Material Code: 608400-SK-44 Cylinder No.: D636157
Gas content: 5.520 M? Filling pressure: 145 bar Valve: CGA 660 SS
Cylinder Owner: LINDE Cylinder Material: Spectra seal Cylinder Size: 401
Laboratory Report
Analytical Result
Component Nominal Concentration  Analysis Result’ Uncertainty? “Methad of Analysis® . Assay Date
Sulphur Dioxide 40.0 ppm 41.1ppm + 1% relative (6)1-PB-352 8-Sep & 18-Sep-23
In Nitrogen
Reference Standard used in Assay
Reference Standard Cylinder number Concentration Expiry date:
Sulphur Dioxide BOC1506295G 25.35+0.25 ppm 9-jun-2024
In Nitrogen
Analytical instruments used in Assay
Instrument/Make /Model Analytical Principle Last Multipoint Calibration
FTIR Spectrometers Nicolet iS50 FTIR-SO2 6-Sep-2023

Recommend usage condition

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

Comments

When reordering, please quote the material number

Note:

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

accordance with the £PA Traceability Protocal EPA-600/R-12/531 for the Assay and Cerlification of Gaseous Calibration Standards using procedure 61

2. The reported expanded uncertainty is based on a standard uncertainty multiplied by a coverage factor k=2, providing a level of confidence of approximalely 95%.
The measuiement of this matenal is traceable to the S through the reference gas standard which 1s traceable to Swiss National Standard of Mass or

other recognised national metrology institutes.

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

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

Sukanya Parinyasoontorn
Page1of 1 Signatory for and on behalf of Linde (Thailand) Co., Ltd.
This report shall not be reproduced except in full PB-002/F006
1s5:L/2, 01 August 2023

uSen auid (Uszinalng) dadia (UmsL) Linde (Thailand) Public Company Limited

osOeuusdurraexr 0107537000765 PLL. Registration no.G107537000785

Su 15 VIUINDI08S 1© 2/3 Wi 14 UULWN-HSIA DU, 6.5 AL 15" Floor, Bangna Tower A, 2/3 Moo 14, Bangna Trad K. 6.5 Road, Bangkaew
.U 0ud 2.aynsUSINIS 10540 TnsAuri (66) 23386100 Tnsans (66) 2338-6333 Bangplee, Samutprakarn 10540, Tel (66)2338-6100 Fax (66) 2338-6333
Tsowiuoalnss : 105 v 5 auwades enodnu ouBuinsy 24180 Wellgrow Plant: 105 Moo 5, T.Bangsamak, A.Bangpakong, Chachoengsao 24180

TnsAuns (66) 38.570-479-93 Tnsans (66) 38.570-323 thailand, Tel (66) 38.570-479-93 Fax (66) 38.570-323
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Analyzer Calibration Report

Calibrate Date 8-Nov-23 Temperature (°C ) 25°C
Analyzer Type S0, Barometer (mmHg) : 760.0
Brand API Humidity (50+15 %): 50.0 %RH
Model 100E Dilutor . API M700 S/N 625
Serial Number 1488 (No.13) Zero Air API M701 S/N 1926
Range 500 ppb Standard gas D636157
Calibration of Span
Supply Gas Ref Value(ppb) |Before of Span.(ppb)| After of Span.(ppb) Abs% diff of Span
Zero 0.0 ‘ 2.1 0.0 0.0
Span 400.0 399.0 400.0 0.0
Multi Point Calibration
. Output Difference
Ref Val b) JAnalyzer Disp.(ppb
of Value(ppb) yzer Disp.(pp Diff (ppb) Percent Diff Abs Percent Diff
0.0 0.3 0.3 0.00 0.08
100.0 98.8 -0.2 0.00 0.20
200.0 198.8 -1.2 -0.01 0.60
400.0 398.5 -1.5 0.00 0.38
Average Diff (%) 0.39
4500 Multi Point Calibration
' y = 0.9954x +0.16
400.0 o)
= 350.0
2 )
£ 300.0 —
.g 250.0
5 200.0 /B/
< 150.0
=t
< 100.0 /E?/
50.0
0.0 ‘ 5 x :
0.0 100.0 200.0 300.0 400.0 500.0
Ref Value(ppb)
Calibrate by: % . Approved by : ;%’) ML’W)/ 4
[

Thai Environmental Technic Limited

<

=t P

UNBUNA 02/09/15

1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung

mafiuuvesy : QF-QP16-06

Bangkok 10240 Thailand

® Tel: +66(0)2373-7799(Auto) Fax : +66(0)2373-7979 & admin@tet1995.com » www.tet1995.com
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Analyzer Calibration Report

Calibrate Date 8-Nov-23 Temperature (°C ) 25°C
Analyzer Type S0, Barometer (mmHg) : 755.0
Brand API Humidity (50+£15 %) : 50.0 %RH
Model 100A Dilutor . API M700 S/N 625
Serial Number 1563 (No.15) Zero Air API M701 S/N 1926
Range 500 ppb Standard gas D636157
Calibration of Span
Supply Gas Ref Value(ppb) |Before of Span.(ppb)| After of Span.(ppb) Abs% diff of Span
Zero 0.0 3.1 0.0 0.0
Span 400.0 399.0 400.0 0.0
Multi Point Calibration
. Output Difference
Ref Value(ppb) {Analyzer Disp.(ppb
et Value(ppb) yzer Disp.(pp 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
200.0 198.2 -0.8 0.00 0.40
400.0 398.5 -1.5 0.00 0.38
Average Diff (%) 0.28
Multi Point Calibration
450.0
400.0 y=0.99251x+0.36
R*=1
= 350.0
2 ~
£ 300.0 —
~‘§ 250.0
5 200.0 /E:/
~N
TE 150.0
< 100.0
50.0
0.0 B-/ , , : . ;
0.0 100.0 200.0 300.0 400.0 500.0
Ref Value(ppb)
Calibrate b% %: ! Approved by : PU\NL’\!’)/ I

4
=n

=
R

]

uflunsad : 0o

P

UMy 0

]

WA 02/09/15 ey : QF-QP16-06

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

Calibrate Date 7-Nov-23 Temperature (°C) 25¢C
Analyzer Type 50, Barometer (mmHg) : 755.0
Brand API Humidity (50+15 %) : 50.0 %RH
Model 100A Dilutor . API M700 S/N 625
Serial Number 1412 (No.17) Zero Air API M701 S/N 1926
Range 500 ppb Standard gas D636157
Calibration of Span
Supply Gas Ref Value(ppb) |Before of Span.(ppb)| After of Span.(ppb) Abs% diff of Span
Zero 0.0 2.2 0.0 0.0
Span 400.0 388.0 400.0 0.0
Multi Point Calibration
. Qutput Difference
Ref Value(ppb) |Analyzer Disp.(ppb
(opb) Y p-(op Diff (ppb) Percent Diff Abs Percent Diff
0.0 0.2 0.2 0.00 0.05
100.0 101.2 1.2 0.01 1.20
200.0 199.3 -0.7 0.00 0.35
400.0 401.2 1.2 0.00 0.30
Average Diff (%) 0.47
Multi Point Calibration
450.0
200.0 y = 1.0:213x1+ 0.22
= 350.0
£ 300.0 //
.g 250.0
£ 200.0 /
= 150.0
~
< 100.0 /@/
50.0
0.0 a/ ; = , , ,
0.0 100.0 200.0 300.0 400.0 500.0
Ref Value(ppb)
Calibrate by% . Approved by : f) /A ™M I / )
ufluasedi : 0o Jufiowaid 02/09/15 @uuuuesy : QF-QP16-06

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






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 13 September, 2023 Certification No. 316/23
Page : 1 of 2

Object : Wind speed and wind direction

Manufacturer : Davis Instruments Inc.

Type : Weather Wizard Il

Serial No. WC91109A02 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 1008.8 hPa

NATIONAL STANDARD WIND TUNNEL
: Thermal Anemometer 642 S/N 91563

: HOOK GAGE NO 1425 Pitot Tube Theodor Friedrichs Type 0800.0000 serial 5023
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

Calibrated by : HO%‘DFL Signkd : o

Mr. Watcharapol Subwat Mr{Pisood Fromsut

Mechanical Engineer







THA! METFOROLOGICAL  DEPARTMENT

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

The Result of Calibration

Certification No. 316/23

13 September, 2023 Page : 2 of 2
Standard HOOK GAGE NO, 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vacumm Velocity Velocity Correction
m/see inches H20 | inches H20 |  m/sec m/sec m/sec
1.00 - - - 09 0.10
3.02 - - - 2.7 0.32
5.00 - - - 4.9 0.10
7.00 - - - 6.7 0.30
9.02 - - - 8.9 0.12
11.01 - - - 10.7 0.31
13.01 - - - 12.5 0.51
15.01 - - - 14.7 031
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 - 3 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 20 November, 2023 Certification No. 410/23

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

ID No. No.34

Serial No. Display MT220822046 Transmitter MT231004045
Customer : Thai Environmental Technic Limited.

1/8 Soi Ramkhamhaeng 145,
Khwaeng/Khet Saphan Sung, Bangkok 10240,

Calibration Condition : Temperature 25.1 °C Barometric Pressure 1016.3 hPa

NATIONAL STANDARD WIND TUNNEL
: Thermal Anemometer 642 S/N 91563

: HOOK GAGE NO 1425 Pitot Tube Theodor Friedrichs Type 0800.0000 serial 8023
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 ORGANIZATI/ON\ :StandardVelocityaLg_;_gQ_n__que\c

Calibrated by : M’ﬂa’rk Sign /
g iso

Mr. Watcharapol Subwat

-&‘

‘omsut

Mechanical Engineer







The Result of Calibration

THAI METEOROLOGICAL DEPARTMENT

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

Certification No. 410/23

20 November, 2023 12 0f 2
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vacumm Velocity Velocity Correction
m/sec inches H20 | inches H20 | m/sec m/sec m/sec
1.00 - - - 0.9 0.10
3.02 - - - 2.7 032 ¢
5.00 - - - 4.9 0.10
7.00 - - - 6.8 0.20
9.02 - - - 9.0 0.02
11.01 - - - 10.8 0.21
13.01 - - - 13.0 0.01
15.01 - - - 15.0 0.01
17.02 - - - 17.0 0.02
20.02 - - - 20.0 0.02
Wind Aloft Plotting Board.
US.DEPARTMENT OF COMMERCE WEATHER BUREAU
WIND DIRETION TESTED WIND DIRECTION
0 0
90 90
180 180
270 270

Calibrated by : m
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 20 November, 2023 Certification No. 413/23

Page : 1 of 2
Object : Wind speed and wind direction
Manufacturer : Davis Instruments Inc.
Type ; Vantage VUE Model No. : HE251EU

ID No. No.37

Serial No. Display MS220705046 Transmitter MT231004051
Customer : Thai Environmental Technic Limited.

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

Calibration Condition - Temperature  25.1 ° ¢ Barometric Pressure 1015.1 hPg

NATIONAL STANDARD WIND TUNNEL
: Thermal Anemometer 642 S/N 91583

: HOOK GAGE NO 1425 Pitot Tube Theodor Friedrichs Type 0800.0000 serial 9023
N.LS.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 ORGANIZA}ON\ ~Standard Velocity at 0 -

Calibrated by : MO’QXT’OL Sigred :

Mr. Watcharapol Subwat

PR
omsut

Mechanical Engineer







THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certification No. 413/23

20 November, 2023 Page : 2 of 2
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vacumm Velocity Velocity Correction

m/sec inches H20 | inchesH20 | mi/sec m/sec m/sec

1.00 - - - 0.9 0.10

3.02 - - - 2.7 032

5.00 - - - 5.0 0.00

7.00 - - - 6.8 0.20

9.02 - - - 9.0 0.02

11.01 - - - 10.8 0.21

13.01 - - - 13.0 0.01

15.01 - - - 15.0 0.01

17.02 - - - 17.0 0.02

20.02 - - - 20.0 0.02

Wind Aloft Plotting Board.
US.DEPARTMENT OF COMMERCE WEATHER BUREAU

WIND DIRETION TESTED WIND DIRECTION
0 0
90 90
180 180
270 270

Calibrated by : (/J ‘ .

Mr. Watcharapol Subwat

Mechanical Engineer







-TISTR NSC-TISI-TIS 17025
CALIBRATION 0037

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.

Instrument 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. 1181203570

Standards used : 1. Digital Function Synthesizer NF Electronic DF-193A S/N 122037.
2. Measuring Amplifier Bruel&Kjaer 2636 S/N 1537484,
3. Programmable Attenuator Tamagawa TPA-303A S/N OF 2214,
4. Digital Multimeter Agilent 34401A S/N MY44005560.
5. 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 Calibration : 16 Jan. 2023 1/3

The results relate only to the items tested/catibrated 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 Tambon Khlong Ha, Amphoe Khlong Luang,  Soi 1€, Bangpoo Industrial Estate, Sukhurmvit Road, 196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Changwat Pathumthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thalland  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 Websitewww tistr.or.th E-mail : mtc@tistr.or.th E-mail : sumalee@tistr.or.th







ATISTR NSC-TISI-TIS 17025
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 2011Pa at 1000 Hz
Acoustic Output in dB re 20Pa , 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 +0.75 dB

2. Frequency

Standard Microphone Measured Frequency Deviated value | Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) TEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 989.3 -10.7 +1.5 +2.0%
3. Total distortion
Standard Microphone Measured Total distortion Uncertainty Tolerance limit
Type (%) (%) 1EC60942:2003 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/ &/

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

FM.BL.LMTC.002 Rev.4

Head Office Office/Laboratory Office

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

Tel. {66) 0 2577 2000 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 Websitemwav tistr.orth E-mall : mtc@tistr.orth E-mail : surnalee@tistr.or.th







CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No.

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

21-66/0197

1. Sound Pressure Level

MTC No. EEL. BP.  60/0166
Nominal Output of Unit Under Test = 114 dB re 20uPa at 1000 Hz

Standard Microphone Measured Sound Pressure | Deviated value | Uncertainty Tolerance limit
Type Level (dB) (dB) (dB) TEC60942:2003 Class 2
1/2 inch 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) (Hz) (Hz) IEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4130 985.1 -14.9 +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 2.60 + 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 :

(Mr.Weerachai Deechaiyae)

Date of Calibration

Date of Issue

16 Jan. 2023
18 Jan. 2023

Approved by :

Electrical and Electronic St

ndards Laboratory

Industrial Metrology and Testing Service Centre

End of Certificate

Ref: 2011266011000062001

3/3

Advertising the Report/Certificate and publicity of the res

The results relate only 1o the items tested/calibrated or value assigned.
ults except in full are prohibited untess written permission is obtained from the governor of TISTR.

Head Office
35 Mu 3 Tambon Khlong Ha. Amphoe Khlong Luang,
Changwat Pathumthani 12120, Thailand
Tel. (66) 0 2577 9000
Fax. (66) 0 2577 9009
E-mail : rumpai@tistr.orih Websiteww tistr.or.th

Office/Laboratory

Sot 1C, Bangpoo Industrial Estate, Sukhumvit Road,
Amphoe Muang, Changwat Samutprakan 10280, Thaitand

Tel. (66) 0 2323 1672-80 ext. 115, 116
Fax. {66) 0 2323 9165

E-mail : mtc@tistr.or.th

FM.BLMTC.002 Rev.4

Office

196 Phahonyothin Road, Chatuchak, Bangkok 10900,

Thailand

Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217

Fax. {66} 0 2579 8592
E-mail : sumalee@tistr.or.th
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Sound Level Meter Calibration Report

—————

Equipment Type : Sound Level Meter Calibration Date 25-Nov-2023
Calibrator : TENMARS Sound Calibrator TM-100 Barometric pressure (mmHg) . 7500 mmHg
Standard - IEC 60942 Temperature (233)°C : 2560 °C
Accuracy :94.0 £0.3 dB and 114.0+0.5 dB Relative Humidity(50£15 %) . 500 o Ry
Frequency cat 1,000 Hz %1% Dued Date of Calibrate 31-Dec-2023
Calibrator Serial NO. : 181203370
. Instrument Calibrated Reference Before Adjust |After Adjus{ Deviation Result
tem T T T
Brand | Model | Serial NO.| Acoustic dB | 51 | a5efi 2| aSefiz| wiy +dB +dB | Calibrate
94.0 94.2 942 | 942 | 942
18 ACO 6226 070046 94.0 0.2 PASS
114.0 1141 | 1141 | 1141 | 1144
94.0 94.2 942 | 942 | 942
19 ACO 6226 | 070047 94.0 0.2 PASS
114.0 1142 | 1142 | 1142 | 1142
94.0 93.7 93.7 | 937 | @37
20 ACO 6226 070048 94.0 0.3 PASS
114.0 1137 | 113.7 | 113.7 | 113.7
94.0 94.2 942 | 942 | ©4.2
21 ACO 6226 070049 94.0 0.2 PASS
114.0 1141 | 1141 1 114.1 | 1144
94.0 93.9 93.9 | 939 | 939
23 RION NL-21 | 00487676 94.0 0.1 PASS
114.0 113.8 | 113.8 | 113.8 | 1138
94.0 93.8 93.8 | 938 | 93.8
25 ACO 6226 100098 94.0 0.2 PASS
114.0 1139 | 113.9 | 113.9 | 1139
94.0 94.1 941 | 941 94.1
26 ACO 6226 100099 94.0 0.1 PASS
114.0 144 | 1141 | 1141 | 1144
94.0 94.0 94.0 | 940 | 940
28 ACO 6226 100101 94.0 0.0 PASS
114.0 113.9 | 113.9 | 113.9 | 113.9
94.0 94.1 94.1 | 94.1 94.1
29 ACO 6226 100102 94.0 0.1 PASS
114.0 114.1 | 1141 | 1141 | 114.1
94.0 93.9 939 | 939 | 939
30 ACO 6226 100106 84.0 0.1 PASS
114.0 1139 | 113.9 | 1139 | 113.9
Calibration By
o v+
3

Thai Environmental Technic Limited

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

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







@ TET! Thai Environmgntal Technic Limited

USHEN madadamadening sina

Sound Level Meter Calibration Report

Equipment Type : Sound Level Meter Calibration Date © 25-Nov-2023
Calibrator : TENMARS Sound Calibrator TM-100 Barometric pressure (mmHg) . 7500 mmHg
Standard - IEC 60942 Temperature (23+3)°C . 2560 °C
Accuracy :94.0 0.3 dB and 114.0+0.5 dB Relative Humidity(50£15 %) . 500 %RH
Frequency . cat 1,000 Hz 1% Dued Date of Calibrate : 31-Dec-2023
Calibrator Serial NO. - 181203570
I Instrument Calibrated Reference Before Adjust After Adjusq Deviation Result
tem T " !
Brand | Model | Serial NO.| Acoustic dB | n5af1 |a¥m 2| nsefisz| mde +dB +dB | Calibrate
94.0 94.1 94.1 94.1 94.1
31 ACO 6226 110098 94.0 0.1 PASS
114.0 1141 | 1141 | 1141 | 11441
94.0 94.1 94.1 94.1 94.1
32 ACO 6226 110105 94.0 0.1 PASS
114.0 1141 | 1141 | 1141 | 114.1
94.0 93.8 93.8 | 938 | 938
33 ACO 6226 110096 94.0 0.2 PASS
114.0 113.8 | 1138 | 113.8 | 113.8
94.0 94.1 94.1 94.1 94.1
34 ACO 6226 110099 94.0 0.1 PASS
114.0 1141 | 1141 | 1141 | 1141
94.0 93.9 939 | 939 | 939
35 ACO 6226 110097 94.0 0.1 PASS
114.0 113.8 | 113.8 | 113.8 | 113.8
94.0 93.9 93.9 | 939 | 939
36 ACO 6226 110102 94.0 0.1 PASS
114.0 1137 | 113.7 | 1137 | 113.7
94.0 94.2 942 | 942 | 942
37 ACO 6226 110101 94.0 0.2 PASS
114.0 1141 | 1141 | 1141 | 114.1
94.0 94.3 943 | 943 | 943
38 ACO 6226 110106 94.0 0.3 PASS
114.0 1143 | 1143 | 1143 | 1143
94.0 94.1 941 | 941 94.1
39 ACO 6226 110104 94.0 0.1 PASS
114.0 114.0 | 114.0 | 114.0 | 114.0
94.0 94.2 942 | 942 | 942
40 ACO 6226 110100 94.0 0.2 PASS
114.0 1142 | 1142 | 1142 | 114.2

Calibration By

Approve by b/\‘y YO0 )

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

Equipment Type : Sound Level Meter Calibration Date © 25-Nov-2023
Calibrator : TENMARS Sound Calibrator TM-100 Barometric pressure (nmHg) . 7590 mmHg
Standard : IEC 60942 Temperature (233)°C © 2560 °C
Accuracy :94.0 £0.3 dB and 114.020.5 dB Relative Humidity(50£15 %) . 500 %RH
Frequency :at 1,000 Hz =1% Dued Date of Calibrate 31-Dec-2023
Calibrator Serial NO. : 181203570
I Instrument Calibrated Reference Before Adjust After Adjus{ Deviation | Result
Brand | Model | Serial NO.| Acoustic dB | n¥afl1 |n¥afi2|nSefi3| @iy | =dB +dB | Calibrate
94.0 94.0 94.0 94.0 94.0
41 ACO 6226 130127 94.0 0.0 PASS
114.0 114.0 114.0 | 114.0 | 1140
94.0 941 | 941 | 941 | 941
42 ACO 6226 130128 94.0 0.1 PASS
114.0 114.1 114.1 114.1 1141
94.0 93.9 93.8 93.8 93.9
43 ACO 6226 130129 94.0 0.1 PASS
114.0 114.0 114.0 | 114.0 | 114.0
94.0 94.1 94.1 94.1 94.1
44 ACO 6226 130130 94.0 0.1 PASS
114.0 114.1 1141 | 1141 114.1
94.0 94.1 94.1 94.1 941
45 ACO 6226 130131 94.0 0.1 PASS
1140 -l 1141 | 1141 | 1141 | 1141
94.0 93.9 93.8 93.9 93.9
46 ACO 6236 112029 94.0 0.1 PASS
114.0 113.5 113.5 | 113.5 | 1135
94.0 94.0 94.0 94.0 94.0
47 ACO 6236 1562073 94.0 0.0 PASS
114.0 114.0 | 114.0 | 1140 | 1140
g94.0 94.1 94.1 94.1 941
48 ACO 6236 152074 94.0 01 PASS
114.0 114.1 1141 | 1141 | 1141
94.0 94.2 94.2 94.2 94.2
49 ACO 6236 152075 94.0 0.2 PASS
114.0 1142 | 1142 | 1142 | 1142
94.0 94.2 94.2 94.2 94.2
50 ACO 6236 152076 94.0 0.2 PASS
114.0 1142 | 1142 | 1142 | 114.2

Calibration By

Approve by A/;}WSQ '

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

Calibration Date

Equipment Type : Sound Level Meter 25-Nov-2023
Calibrator : TENMARS Sound Calibrator TM-100 Barometric pressure (mmHg) . 7590 mmHg
Standard : IEC 60942 Temperature (23:3)°C © 2560 °C
Accuracy :94.0 0.3 dB and 114.0£0.5 dB Relative Humidity(50+15 %) . 500 o RH
Frequency 1at 1,000Hz 1% Dued Date of Calibrate 31-Dec-2023
Calibrator Serial NO. : 181203570
; Instrument Calibrated Reference Before Adjust After Adjus{ Deviation Result
tem U 1 =
Brand | Model | Serial NO.| Acoustic dB | aSefil |{aSeni2|n%efi3| wmis | =dB +dB | Calibrate
94.0 94.1 941 94.1 94.1
51 ACO 6236 152077 94.0 0.1 PASS
114.0 113.9 1139 | 113.9 | 1139
84.0 94.1 94.1 94.1 94.1
52 ACO 6226 150142 94.0 0.1 PASS
114.0 1140 | 114.0 | 114.0 | 1140
94.0 93.9 93.9 93.9 93.9
53 ACO 6226 160095 84.0 0.1 PASS
114.0 113.8 113.8 | 113.8 | 113.8
94.0 93.9 93.9 93.9 93.9
54 ACO 6226 160096 94.0 0.1 PASS
114.0 113.8 113.8 | 113.8 | 1138
94.0 93.8 93.8 | 93.8 93.8
55 ACO 6226 160097 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
56 ACO 6226 160098 94.0 0.3 PASS
114.0 113.8 113.8 | 113.8 | 113.8
94.0 94.2 94.2 94.2 94.2
57 ACO 6226 160099 94.0 0.2 PASS
114.0 114.1 114.1 114.1 114.1
94.0 94.0 94.0 94,0 94.0
58 ACO 6226 160143 94.0 0.0 PASS
114.0 1140 | 1140 | 1140 | 114.0
94.0 93.1 931 93.1 93.1
58 ACO 6226 160203 94.0 0.1 PASS
114.0 1131 113.1 11341 113.1
894.0 94.0 94.0 94.0 94.0
60 ACO 6226 160204 0.0 0.1 PASS
114.0 114.0 114.0 | 114.0 | 114.0
Calibration By
Approve by : ,Z/ SN

Thai Environmental Technic Limited

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

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

Calibrator
Standard
Accuracy

Frequency

Calibrator Serial NO.

Sound Level Meter Calibration Report

: Sound Level Meter
: TENMARS Sound Calibrator TM-100
1 1EC 60942

:94.0 £0.3 dB and 114.0£0.5 dB

rat 1,000 Hz +1%

1 1812033

70

Calibration Date

Barometric pressure (mnmHg) .

Temperature (23+3)°C

Relative Humidity(50£15 %) -

Dued Date of Calibrate

25-Nov-2023

759.0 mmHg

25.60

°C

50.0 % RH

31-Dec-2023

Instrument Calibrated Reference Before Adjust After Adjus§ Deviation Result
Item M 1 M
Brand | Model | Serial NO.| Acoustic dB | a5af1 | a5ef 2| aSefi 3| mdn +dB +dB | Calibrate

94.0 94.0 94.0 94.0 94.0

61 ACO 6226 160205 94.0 0.1 PASS
114.0 114.0 114.0 114.0 114.0
94.0 94.1 94.1 94.1 94.1

62 ACO 6226 160211 94.0 0.1 PASS
114.0 114.0 114.0 | 114.0 114.0
94.0 93.8 93.8 93.8 93.8

63 ACO 6226 160212 94.0 0.2 PASS
114.0 113.7 113.7 | 113.7 113.7
94.0 94.2 94.2 94.2 94.2

64 ACO 6226 160213 94.0 0.2 PASS
114.0 114.2 114.2 114.2 114.2
94.0 94.1 94.1 94.1 94.1

66 ACO 6226 160215 94.0 0.1 PASS
114.0 114.4 1144 | 1144 | 1144
94.0 93.9 93.9 93.9 93.9

67 ACO 6226 160216 94.0 0.1 PASS
114.0 113.9 113.9 | 113.9 | 1138
94.0 94.2 94.2 94.2 94.2

68 ACO 6236 222036 94.0 0.2. PASS
114.0 114.2 1142 | 114.2 | 1142
94.0 94.1 941 94.3 94.0

69 ACO 6236 222037 94.0 0.1 PASS
114.0 114.0 114.0 61.0 114.0
94.0 94.2 94.2 94.2 94.2

70 ACO 6236 222038 94.0 0.2 PASS
114.0 114.2 114.2 | 114.2 | 1142
94.0 94.0 94.0 94.0 94.0

71 ACO 6236 222039 94.0 0.0 PASS
114.0 0.0 0.0 0.0 0.0
94.0 94.1 94.1 94.1 941

72 ACO 6236 222040 94.0 0.1 PASS
114.0 144.0 144.0 | 144.0 | 1440

.

Thai Environmental Technic Limited

Calibration By

Approve by

LKN&\/ S5

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

© Tel: +66(0)2373-7799(Auto) Fax: +66(0)2373-7979 @ admin@tet1995.com @ www.tet1995.com
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Sound Level Meter Calibration Report

Equipment Type : Sound Level Meter Calibration Date 25-Nov-2023
Calibrator : TENMARS Sound Calibrator TM-100 Barometric pressure (mmHg) . 7500 mmHg
Standard - IEC 60942 Temperature (23+3)°C 25.60 °C
Accuracy :94.00.3 dB and 114.0£0.5 dB Relative Humidity(50£15 %) . 500 %RH
Frequency 12t 1,000Hz +1% Dued Date of Calibrate 31-Dec-2023
Calibrator Serial NO. 1181203570
Instrument Calibrated Reference Before Adjust iAfter Adjus{ Deviation Result
Item o o o
Brand | Model | Serial NO.| Acoustic dB | a¥3fi1 | n¥97 2| nSefi 3| @3y +dB +dB | Calibrate
94.0 94.0 | 940 | 940 | g40
73 ACO 6236 | 222244 94.0 0.0 PASS
114.0 114.0 | 1140 | 1140 | 1140
94.0 940 | 940 | 940 | 940
74 ACO 6236 | 222245 94.0 0.0 PASS
114.0 114.0 | 114.0 | 1140 | 1140 | -
94.0 940 | 940 | 940 | 940
75 ACO 6236 | 222246 94.0 0.0 PASS
114.0 114.0 | 114.0 | 114.0 | 1140
94.0 940 | 940 | 940 | 940
76 ACO 6236 | 222247 94.0 0.0 PASS
114.0 114.0 | 114.0 | 1140 | 1140
94.0 94.1 941 | 941 | 941
77 ACO 6236 | 222248 94.0 0.1 PASS
114.0 1141 | 1141 | 1141 | 1144

mam—

Calibration By

Approve by

Ffssavey

Thai Environmental Technic Limited

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

Sound Level Meter Calibration Report

: Sound Level Meter

Calibration Date

25-Nov-2023

Calibrater : SCARLET ST-120 Barometric pressure (mmHg) ;. 7590 mmHg
Standard :IEC 60942:2017 CLASS1 Temperature (23+3)°C 25.60  °C
Accuracy :94.0 0.3 dB and 114.00.5 dB Relative Humidity(50+15 %) : 500 %RH
Frequency +at 1,000 Hz =1% Dued Date of Calibrate 31-Dec-2023
Calibrator Serial NO. : ST120C0263E
Instrument Calibrated Reference Before Adjust After Adjus§{ Deviation Result
Item >3 o A
Brand | Model | Serial NO.| Acoustic dB | o571 | aSafi 2| aSan 3| maa +dB +dB | Calibrate
94.0 94.0 940 | 940 | 94.0
78 SCARLET | ST-11D| 820380 94.0 0.0 PASS
114.0 114.0 | 114.0 | 114.0 | 114.0
94.0 94.1 941 | 941 | 941
79 SCARLET | ST-11D| 820391 94.0 0.1 PASS
114.0 114.0 | 1140 | 114.0 | 1140
94.0 940 | 940 | 940 | 940
80 SCARLET | ST-11D| 820392 94.0 0.0 PASS
114.0 114.0 | 114.0 | 1140 | 114.0
94.0 94.0 940 | 940 | 940
81 SCARLET | ST-11D| 820393 94.0 0.0 PASS
114.0 114.0 | 114.0 | 114.0 | 1140
94.0 94.0 940 | 94.0 | 940
82 SCARLET [ 5T-11D| 820394 94.0 0.0 PASS
114.0 114.0 | 114.0 | 114.0 | 1140
94.0 94.1 941 | 941 | 94.1
83 SCARLET | ST-11D| 820877 94.0 0.1 PASS
114.0 1144 | 1141 | 1141 | 1141
94.0 94.0 94.0 | 94.0 | 940
84 SCARLET | ST-11D| 820878 94.0 0.0 PASS
114.0 114.0 | 1140 | 1140 | 1140
94.0 94.0 940 | 940 | 940
85 SCARLET | ST-11D| 820879 94.0 0.0 PASS
114.0 1140 | 114.0 | 114.0 | 1140

Calibration By

Approve by

DI\_S‘ sDQ

Thai Environmental Technic Limited

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

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







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

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

Certificate of Calibration

Equipment :
Manufacturer:
Model :

Serial No. :

ID No. :

Submitied by :

Location :

Received order:
Calibration Date :

Ambient Temperature :
Relative Humidity :

Calibrated by :

Approved by :

( /)Pomthippa Tameyakul
()

Malee Butkruea
() Suwit Imjai

lssue Date :

Cert.No

Electronic Batance
Mettler Toledo
AB204
1116392227
TET.LAB.BALO1

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

Balance Room

10 April 2023
11 April 2023

15 °C 1o 40 °C
30 % to 90 %

Khit Ruttanaprapachai

Ml -

Approved Signatory

25 April 2023

The Uncertainties are for a confidence probability of approximately $5%

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

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

A 0053464

NSC-TISLTIS17025
CALIBRATION 0003

Page.:

. 23MM180
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" Equipment : Electronic Balance Cert.No.: 23MM160

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.

Condition As-Received : Used ltem Page: 2 of 3

1) Standard Weight Set (E2) 15884 24053 70RC007 MM-0010-22
© 2. This certificate is valid only to the item calibrated on date and place of calibration.

~~ 3. This result of calibration was made on requested at the point specified by customer.

4. This certificate is not certified for any commercial transaction.

5. This certification is traceable to the International System of Unit.

Result of calibration ( ) Without Adjustment ( * ) After Adjustment by External Calibration

Range capacity : 0 g to 210 g Resolution 0.0001 g
. Before Adjustment :

Balance Measurement Coverage
Applied Weight Reading Correction Uncertainty Factor
(g) (g9) (g9) (£mg) (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)
7 Applied Weight Standard Deviation
(g) of Reading (g )
100 0.00007
200 0.00007

20 Jan 2024

a 1158499



Equipment : Electronic Balance
Condition As-Received : Used ltem
Reference : 2304-01460C-12
Result of calibration

2. Effect of off center loading
- A mass of 100 g was placed to various position on the pan.
© The weighing machine reading error obtained is given in the table

Position 1 Position 2 Position 3 Position 4 Position 5
(g) (g) (g9) (g) (g9)
-0.0002 -0.0002 -0.0003 -0.0003 -0.0002

3. Departure from nominal value
Balance Measurement
Applied Weight Reading Correction Uncertainty
(g) (g9) (g9) (£mg)
Unload 0.0000 0.0000 0.14
0.01 0.0100 0.0000 0.14
0.1 0.1001 -0.0001 0.14
0.5 0.5000 0.0000 0.14
1 1.0001 -0.0001 0.14
5 5.0000 0.0000 0.14
10 9.9999 +0.0001 0.14
25 24.9998 +0.0002 0.15
50 49.9998 +0.0002 0.18
100 99.9999 +0.0001 0.18
200 200.0000 0.0000 0.29

Cert.No.: 23MM160
Page: 30of 3

Front

5

Front

Maximum difference between
off-center and central loading

(g9)
0.0001

Coverage

Factor
(k)
2.11
2.1
2.1
2.11
2.1
2.11
2.11
2.07
2.05
2.00
2.00

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

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

~-000-
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L B E k-
et
® & : S
@y@_'@gﬁ%%ggsm LY TN e e, A P
ARSI YL YRt TLND T I Rt Rel DR, TR I L

Agilent Preventive Maintenance provides factory recommended service for your analytical
instruments to asswre 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 everything you need to reduce unplanned
downtime and keep your systems operating at their peak. This checklist will be completed at
the end of the service and provided to you as a record of the preventive maintenance activities.



N T AT TN

-OMS Preverriive Maintenance Checkiist
Introduction
Select the appropriate PM to be done and then perform the checklist under that section

U interim Preventive Maintenance ‘6 months

Major Preventive Maintenance Yearly

This checklist covers the following model(s):

- Type. - © Model

8Q 5973 Series MSD

I'sq 5975 Series MSD
8Q 5977 Series M$SD

| TQ | 7000 Series MS/MS
TQ 7010 Series MS/MS
QTOF 7200 Series QTOF

| QTOF | 7250 Series QTOF

% 0l o rnms imes 5 o oy comimon o e ne

LB LAAERETE SEEELIE BEILRE IS

= Custormers should provide al nhecessary operating supplies upon request of the engineer.

= 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.

» 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 If a system fedliifes the iise of extra of special procedtfes ahd/of patts fof the maintehance
service, then these must be ordered separately and charged as a repair, which may incur
additional costs.

of i
2.2 Agilent
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Agilent GCOMS Preventive Mainlenancs

Important Customer Web Links

o For more information about Agilent Technningies servines, please visit our website using the
following URL: nttp//www egiient com/en-us/ products/crossiab-instrument-services,/ service-

Faaia g =1la

e To access Agilent University, visit http://www.agilent com/crossiab/universiiy/ 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.

A useful Agilent Resource Center web page is available, which includes short videos on
maintenance, quick lists of Consumab{es for new instruments, and other valuable information.

o t 4 I o
tos//www.agilent.comden-us/agilentresources

e Need ’cechmca{ support e—AQs supphes’? — Visit our Support Home page at

Get answers. Share insights. Build connections:
Join the Agilent Community at https.//community.agitent.com/welcome

e Contact the customer and ensure that altnecessary supplies are available before the preventive
maintenance visit.

Complete empty fields with the relevant information.

-]

e Complete the relevant checkboxes in the checklist using either a “X” or tick mark “v” .

e Check "Section not applicable” check boxes to indicate services/tasks not defivered, as
appropriate.

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

e Complete the Service Review section together with the customer.

e Ask the customer to sign the Service Completion section including the customer’s and your

signature.

= Preventive maintenanceis a factory recommended procedure designed to reduce the likefihood
of electromechanical failures. Failure to perform preventive maintenance may reduce the long-
term reliability of certain instruments and systems. Two preventative maintenances (PMs) per
year are recommended, the Major PM Service will be performed annually with an Interim PM
performed 6 months after the Major PM.

Revision A.10 Issued February 2021 Page 9 of @
251857
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Agilent GC

Sysiem Information

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

et Sem e e ook XLMOD o333
Whstiument Systér Site and toeation Tl Gindysnin enf WW{, LiA AMS  rpm

Uit ystem Component Product Numbers  List the Seris Numbers o each Component

G (A | VS HLBE314

-

0

Praparation

W Discuss any specific issues with the customer before starting.

& Review the instrument logbook for recorded problems and comments.

& Save instrument control settings before starting the procedure.

W@ Perform a general inspection of the system for cleanliness.

@ Check for praper instaliation of parts, assernblies, sensors ete.

W Check system for required installation of components and settings as defined by current
Service Notes

o Check for firmware updates and verify with customers if they would like them installed.
Firmware update(s) are strongly recommended.

Customers should ensure that af necessary operating supplies, consumables, and usage-
dependent items such as gases, vials, syringes, calibrant solution and solvents required for
successful preventive maintenance are available. A customer representative should be available
while the preventive maintenance is being performed.

Revision A10 Issued February 2021 Page ﬁ_ of f 2
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Important notice for customers
The customer should complete the following before the Support Provider arrives on site:

a/ Perform an autotune and retain the printed tune report just prior to the start of the PM to verify
performance of the equipment.

Note: it is recommended to have the customer run the autotune and tune evaluation prior io
the PM and then start the vent cycle so that the instrument will be ready for the service
representative.

e &

LE_ ~ sem
e aRE/RET

Task Recommended
Yes No Interim/ Major / As needed

M O O 1 L1 Yes selected means that the task was done or the part was
required.

O &8 0O O [0  No selected means that the task was not done or the part
was not required.

O O o O 0  Interim selected means that this task is recommended to be
done at 6&-month intervals.

O 0O O %] [0 Major selected means that this task is recommended to be

done yearly; if the customer would like a service to be done &
the 6-month interval then the service could be purchased.

As needed selected means that the task was done or the part
was used as needed. For example, there could be two types
of filters that could be used and this was the one selected.

O
n
O
O
Y

Preventive Maintenance Procedures

Yes/No Interim/Major |Description

@, 0 2| 1| Perform general inspection of system for gleanliness

[« L, O M | Discuss any problems the customer is having with the instrument

A, 0 M % Review customer maintenance records and exclude maintenance on recently serviced items

[z ] ] ] Review the most recent autotune report. This will give a starting point for evaluating spectral

. {peaks, basefine noise, peak shape, mass assignments and resofution.
GEMS

Yes/No Interim/Major |Description

PO M M [Record Instrument model no. &GN A

O & o Record Instrument serial no. USF15651k

O @ & © |Record Rough Vacuum W~/

0 & ™ Record Manifold Vacuum A&

O O & ¥ |Type of bolumininstaied @ﬁm&u Qv - D84 - D
34#; !

Revision A.10 Issued February 2021 ) Page 6\ of ﬂ_
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bkl Agilent GOMS Preventive Maintenance Checlkiiar

From ineghy 16 Quisome

, L Systém Checks
es/No_Interim/Major |Description
1Verify that calibration peaks were seen prior to starting the PM
Ve the insirument
Inspect vacuum hoses, pump, exhaust tubing, and power cords for excessive wear.

Visually inspect calibrant lovels — PFTEA PFDTD {7 appl), IRM {if sppl). Refillif available.

Look for any sbvious exterrial damsge or problems.
Clean air ir;take(s). Cosmetic cover(s) may need to be removed.
Verify system line voltage meets instrument specifications:  Yes & Nolo

NEENESEHE
i [uifullw [uila)a!

Bl & )| )} &) £ &
B &) & [’ 6™

Yes/No O 71 Wet Mechanical vacuum pumps

Yes/No Interim/Major |Description

(m] %] Check for evidence of oil leakage. Check pump gasket for leakage.

Drain and replae rieshianmcal gui iy Uil

Replace Oil Mist Filter if applicable.

Discuss with customer the need for more frequent ol changes if the ol is dirty
(DOt USE fist filters with-Chemieal 1GRIZEH6R.

Perfarm anti-suckback valve test. Power an unti] side plate is held closed, power off and
check that side plate holds closed, Visually confirm that no ol returns up vasuum hose.
YesiNo ¥ 3 {Dry Mechanicai vacuum pumps - Diapiiragny. . co
Yes/No Interim/Major [Description

4

o F ]
g mooco
M| B B’ R
| B B B

0 o] M Check for evidence of poor vacuum — Turbo power demand, poor manifold vacuum, etc.
2 O =z = Cikar ail flow patis of dust.
[ ] M |if vacuum is poor, then replace the diaphragm pump.
7z O bl = Perform anti-suckback valve test. Poveer on untl| side plate is held closed, power off and

chetk that side plats holdy Hosed.,
2z

YES/MB ¥ [1  |DFy Mechanical vACuUm POmps - Seroll
Yes/No Interim/Major |Description
7: g 7] M |Replace the tips seal on the IDP pump.
[z 1] = Check for evidence of poor vaclurf — Turbo power deriand, poof franifold vacuurn, ete.
0,0 ™M ™ Replace the Exhaust Filter if required.

] 2] & Discuss with customer the need for more frequent changes, if needed.
7 0 & 3] IRFGHT CUstomer that BUME g4s ballast should e installed sif the tme.
a 0 M ™

Perform anti-suckback valve test. Power on unti| side plate is held closed, power off and
check that side plate holds ciosed. I

Cleaning System and Filters
Yes/No Interim/Major |Description

Fans
20 & & Rerniove dust fror fans and vent sovers.
[l | M Verify fans are functional and that there is enough space around the
instrument for proper cocling.
SBUrEE tlaatity
g O o] Open analyzer and remove the source.
jrd il m] ¥ ] Disassemble, Clean, Re-assemble source.
a0 ™ i) Re-install source and close analyzer.
Filters
O o ] Replace RMSH-2 Helium gas filter - if applicable.
0Oz ™ %] Replace RMSN-2 Nitrogen gas filter — if appiicabie.
O ¥ & {Replace RMSHY-2 Hydrogen gas filter — if appiicable.
oo CP17988 ~ Gas Clean Carrier Gas Kit for 7890 for Nitrogen or Helium;
Bracket, Mount, and Filter ~ if applicable.
O n 4] joj CP17974 ~ Gas Clean Filter Kit GC/MS 1/8" Mount and Filter — if applicable.
0o @@ ™ 1) CP17973 - Gas Clean Filter; Replacement Filter — if applicable.
O &4 M 5190-9071 ~ Methane Gas Filter — if applicable

Guidance: If gas filter is replaced, write the change date on the filter using a permanent marker.
Revision A 10 lssued February 2091 Page " :
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Yes/Mo Interim/Major |Description
0, O ] 4| Pump system back down. Wait until system stability has been achieved.
e Jlw o] 5] Verily system vacuum reading(s) via the gauge controller,
E:, ] ] Leak Check
7o ¥ 4 Verify system in manual fune
-E}, 2 & B OO sgainst previsus wine ntéxcﬁDﬁ\
a0 o = Change ta Tune and verify that all temperatures, pressures, and gas flows reach method set
/ points
[ZJS] 1] 1| GCheck manually that you have calibration peaks.
i O ™ E! Autoiune Performed

Guidance: If the PM Service is performed prior to a qualification service, then use the gualification procedure as a guide
far final instrument setup and checkout.

Service Review

0 Attach available reports/printouts of all tests to this documentation.

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

g’/ Update/reset instrument mamtenance counters as appropriate

Compiete the Service Fngineer Comments section if there are additional comments.

@ Review this service, parts replaced, and test results obtained with the customer.

0 If the instrument firmware was updated, record the details of the change in the Service
Ergirteer's - Comment box. Systems in a compiiant envirecnment may need additionai
documentation.

T OAE
Test Deseription Expected Test Result Aetual Test Result
Ao Ryue add pass
Pralyete fume 75 pass
1]
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Agilent Consumed Parts List Takle

t/ Section not applicable

Product or Model# | Quantity
Part Desetiption ’ - Paf Numbsr wrere used conisumed
Revision A.70 issued February 2021 Page __8_ of @ o
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Service Engineer Comments {optional)
Service Completion
service request number é b 0? 4t 4; 5 Date service compieted Z’VL Jome Z/%

Agitent sighature g Customer signature Towa E‘m" 3 O C%;\meo s

Total number of pages in this document _DI ﬁ/\?&

@‘
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Agilent CrossLab Start Up Services
Agiient 7890 Gas Chromatograph
g

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 everything you need to reduce unplanned downtime and keep your systems
operating at their peak: This checklist will be completed at the end of the service and provided to you as a record
of the pravaltive maintenanecs activities.
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Introduction

Customer Information

= 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 procedires.

e  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.

e If a system requires the use of exira 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.

HTHAOENT

P
AL TR

Vel LIRS

{

e For more information about Agilent Technologies serviges, please visit our website using the
following URL: http://www.agilent.com/en-us/products/crosslab-instrument-services/service-repair

e 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 To apcess Agilent Unlversity, visit hitp://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 1o help determine your best options.

e A useful Agilent Resource Center web page is availabie, which inciudes short videos on maintenance,
quick lists of consumables for new instruments, and other vaiuabie information. Check out the
Resource Page nere: hitps://www agilent.com/en-us/agilentresources.

s Need technical support, FAUs, supplies? - visit our Suppott Home page
hitp//www.agilent.com/search/support.

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

e 7890B Manuals are alse available on Agilent.com:

o Safely
https://www.agilent.com/cs/library/usermanuals/public/78908_Safety.pdf

o instailation and First Startup
https://www.agilent.com/cs/library/usermanuals/Public/78%0B_instailation.pdf

o Operation Manual
https://www agllent. com/es/library/usermanuals/Public/7890B_Cperation.pdf

o Maintaining Your GC
htps//www.agilént.com/cs/library/usermanuals/public/G3430-
80052%207390B Maintaining%20Guide. pdf

Revision: 2.01, lssued: September 15, 2021
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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 “Section not applicable” check boxes to indicate services/tasks not delivered, as appropriate.

Complete the Preventive Maintenance service in the order of the tasks listed.

- Complete the Service Review section togother with the sustomor

U TC UL U AL 5% G ¥

LIPOT YVILT SOOI .

e Complete the fields for page numbers at the foot of each selected page
s  Complete the total number of pages field in the Service Completion section
e Ask the customer to sign the Service Completion section including the customer’s and your

signature.

L N LI 1 e " s »
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e Check for any active service notes for this unit. If there are any applicable "Safety” or “Modification
Recommended” Service notes, plan to implement the changes on this unit before doing any

aualification service.

o Do notimpiement fifmware tpdatss, unless you get approval from e customer and are sure that

they are compatible with the instrument control software.

‘Revision: 2.01, Issued: September 15, 2021
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Instrument System Name and 1D @C/Mg

. List the Seriai Numbers of each

List System Component Product Numbers » L‘.nmngnont
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10.

Prenaratinn
a2

@ Discuss any specific issues with the customer before starting.
rj/ Preaad st mhem Pk K bk Biand gl 2 gty o o o 2 i e i R T
REVICYY mem::mum‘c j23 BUUUK !Vi‘ YC\.-U#'UCU plUUinfb dHU LUHH it? fto.
EZI/ Save instrument control settings before starting the procedure.
Perform a general inspection of the svstem for cleanliness.
Lhneck Tor proper instaitation of parts, assembiles, sensors etc.
Check system for requiired instaliation of components, settings as defined by current Service Notes.
o bommls £ 5 i i v 28 ool el armeifir st i€ 4 vy saprmrrfed THloim Sl ns a-nll’u-l

e R ile
Cheek for reguired firmware updstes ang ver Yy with customers i xncy WOUE ke them instalied.

Before starting the following procedures, record the Detector Signal Qutput(s) in the results table. If

+ha RO ic irnad NEE Ar in a carvire mnrda ramnarinm tho Adeotartar Anitninte hefara and aftar tha
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Service 1S [10L pOssiuie.
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Preventive Maintenance Procedure

5 oy g womy [V e I
Clean and inspect GC

@ Unplug power cord from the power source,
Open GC covers and vacuum/remove any dust/debris. Pay particular attention to cooling fans.
g Inspect internal connectors for proper contact and placement.

Pminarmme da - nrsmridy P - =

. . e g o e e B e e Blnam CALS Al 2O < oo . Fur bham.
& Reconnect Poweric the S, FOWET T GU O &G venTy (e power on s

TU.
a4 Verify oven motor spins freely and turns on with the oven door closed; off when the door is opened.
Verifv nneration of all nther fans - the inlet and FPR ennling fans

El/ Verify aven intake/outlet flap assembly is operating smeoothly while heating and cooling the oven

~

* x BB ¥
tector consumable replacemen

[ IR £

[

¥ For the inlets installed, perform inlet maintenance as defined in the 7890 manual - “Maintaining Your
GC” - for the inlet{s) installed.

@ Replace the split vent trap cartridge filter on units with these inlets: Split/Splitless Capillary (SSL),
Mufti-Mode Inlet (MMI), Programmed Temperature Vaporizer (PTV), Volatiles Interface (V).

0 e inist systemis used i SpHt Mode with Vistous samples, HSHELT and Cledn the sphit vent wbe o
the inlet and flush or replace the tubing between the inlet and the split vent trap.

Q  If the GC includes a Flame lonization Detector (FID), replace the iet. If the ignitor shows any buildup of

Apwainla me saesartsas sAanIaa s ks tamlias opm s ik abios PN mallnmdmcn smad mmadbo s o mnbe it o o
OCII!IHI\. A ARV IR R TIwT] 15Y :uplau\, LS ¥ AW IBIIILUI. LACH I GG T 107 WU LU LW WOt QOO ML W
cantamination — clean as necessary.

e Spnoore o P ool teot

LET0 SENSOrs ang Leaw jegt

& Zero all pressure sensors per the procedure in the 7890 “Advanced User Guide”.
A

Parform inlet pressure dacay tect(e) ac definad in the 7200 “Trouhlashnating Manial”

If the PM is done in preparation for an Operational Qualification, then the pressure decay test defined
within that protoenl ean be used for the PM.

@& Record if test passed or failed in the results table.

REVISIon: 2.01, issued: Septernber 15, 2021
Agile Document Number: D0013618 < Anilont
[ rurnber 44166.7537222222 psge U of q i Agilent

D
© Agilent Technologies, Inc. 2021




heerl all nahlmn and rnnﬁmlmhnn eaﬁmne hatween GO, trav, and mmr-fnra

/)“2/ Section NOT applicable
M e

3 Vacuum or remove any dust, especially around fans,
% Check operation of aii fans.

CheCK syringe for smooth plunger operation.
0 Check for smooth operation of the needle support — clean if necessary

T Sy
rResiore ngirument

';zfi

& Restore the normal operating conditions or customer method using the Data System.

a Purge the system with carrier flow for 15 minutes
7l Rake o the system, then restore the normal operating conditions

RS AR e

oy

4 Afier equiiibration, check and record the post PM detector signaf output vafies.
Results should be similar or lower than the detector. outputs recorded prior to PM.

;ZI/ Perform a chemical checkout. If this is a routine PM, m;ect the customer’s sample using the ALS if
applicable. This will act as a final checkout of both the ALS and the GCK’\&:\T}”(,

Note; If the PM Servige is: performed prier ie a gualification serviee, then use the gualification procedurs

R it Rl

as a QUIGEE for finaif instrument set up and checkout.
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U Attach available reports/printouts of all tests to this documentation.

@ Record the Preventive Maintenance service activity in the customer's records/loghook.
Update/reset instrument maintenance counters ag appropriate.

@ _Atiix the PM sticker to the system or instrument fogbook based on the customer’s request.
Complete the Service Engineer Comments section if there are additional comments.

E/ Review with the customer this service, parts replaced, and test results obtained.

Q If the instrument firmware was updated, record the details of the change in the Service Engineers
Comments box or if necessary, in the customer's I1Q records.
O SBupply the customer with a copy of the Smart Alerts flyer,
Q Describe Smart Alerts to the customer.
O Install Smart Alerts if requested.
7890 GO Test Resulis Table
DetectorSignalOutpite .~~~ | Bofore PM Service . | After PM Servies
Front detector output N /A o o
Back detector output VA (\I/A
AUX detector output /& (\/ [l
| Pressure deécavtest = - ... | Expected testresult | Actualtestresuit = -
Front inlet pressure decay test Pass gac
Back inlet pressure decay test Pass 2723
Revision: 2.07, 158uea: Septembe )
Agile Document Number: DO013618 il m sk
DL riurriber; 44166.7557222222 Page i of i i Agilent
© Agilent Technologies, Inc. 202 :



Agilent

o Croes

Agilent 7890 GC Freventive Maintenance Checkdist

7R9( Parts List Table

The foliowing kits are recommended for capiliary and purged packed injets. if this is a general PM and the

customer hae a prefarred set of consumables; you may use the ocustomer's consumablas.

?fsém B R

- : < 'model# where Quantity
?‘m': eam*;;‘m , :'2::;;; Tiks jaused. - sonsumed
SSL Capillary Inlet PM kit, Splxtless 51 88- 6497 7890A/B f
SSL Capillary Inlet PM kit, split 5188-6496 7890A/B ]
SSL Capillary Ultra Inert Inlet Gold Seal with 5190-6144 7890A/8B ,
Washer ' N/~
SSL Capillary Ulira Inert inlet Splitless Liner - - 5100-2293 7890A/8B %
Single taper with Glass Wool
SSL Capillary Ultra Inert Inlet Low Pressure Drop | 5190-2295 7890A/B —r (\/
Split Liner - % /
with Glass Wool 7 /A—
PP Inlet PM kit 5188-6408 7890A/8 Na.
Split vent trap PM kit, single cariridge (for MM}, | 5188-6495 7890A/B
PTV &Vl (\/ /.L
MMI Gleaning Kit G3510-60820 7890A/B MA
PTV Septumless Head Rebuild Kit 5182-9747 7890A/B N N
PTY Septumless Head Teflon Guide - 5182:0748 78304/B (\[ D
Ignitor (glow plug) assembly with O-ring 19231-60680 7890A/B /J S
FID Collector Rebuild/Cleaning Kit G1531-67000 7890A/B (\/ /(é.
Standard .011-inch FID Jet for capillary FID base | G1531-80560 7890A/B N /Q“
High Temperature .018-inch FID Jet for capillary | G1531-80620 . 7890A/B (\/ é
FiD base
Standard .018-inch FID Jet for packed column 18710-20119 7890A/B (,\/ /(A’
with packed FID base
Standard .011-inch FID Jet for capillary column | 19244-80560 7890A/B N /
with packed/adantable Fil) base - A’

1 High Temperature 07 8+nch B Jet for capillary 1 19244-856620 7898A/B PS
column with packed/adaptable FID base /@\
NPD Jet, universal fif, .011-inch ID (G1534-80580 7890A/B d/@»
NPD Jet, universal fit, .011-inch ID Exiended (31534-80590 7890A/B f/

{ip /(éﬁ
881 Capiliary Ultra Inert Inlet Gold Seal with 5198-6144 - FBO0A/B /

| Washer {\{ 16‘
SSL Capillary Ultra Inert Inlet Splitless Liner - 5190-2293 7890A/B (\) /3\
Single taper with Glass Wool
*+FID Collector Replacement Kit, if needed G1531-67001 7890A/B /\/ /'

ﬂ/

Revision: 2.01,1s : September 15, 2021
Agite Docurnerit Namtﬁer BOG13618

DE number: 44166.7597222222

@ Agitent Technologies, inic. 2021
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Service i:ng neer Comments
h‘ *here are any specific points you w:sh 1o note as part of performing the
interest for the custonier, ¢ féasé write include thent ift this box.

S R S

H
s
i
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Service Completion

Service request number koo qu \ EG‘;-({( Date service completed Z + JU wg_ Z@Z
-

Agilent signature -ﬁj) Customer signature

Total number of pages in this document 4 ,W\?(/Q

Revision 2.01, Issued. Septermber 15, 2021
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© Agilent Technologte s, Inc. 2021



TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-J APAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
334/4 PATTANAKARN ROAD SO1 18. SUANLUANG. SUANLUANG BANGKOK 10250

TEL.0-2717-3000-29  FAX.0-2719-0484

Certificate of Calibration

Equipment :
Manufacturer :
Model :

Serial No. :

ID No. :

Condition As-Received:

Received Date :
Calibration Date :
Reference :

Submitted by :

Calibration Place :
Ambient Temperature :
Relative Humidity :

Calibration Procedure :

Calibrated by :

Approved by :

(\/)Saithip Meangmai

() Warakorn Lerngagtrakul

{ ) Ponpan Paipim

Issue Date :

pH Meter

Horiba
LAQUA-PH1300
BO6BD0O012
Ins-LAB-026

Used ltem

31 October 2023
01 November 2023
2310-08430C-7

Thai Environmental Technic

Sy,
SN

U,
7o,
D
W

.

N
;

N

NS
ot

NSC-TISI-TIS17025

CALIBRATION 0008

Cert.No.:
Page.:

Limited

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

Bangkok 10240

Laboratory (Thai Environment Technic Limited)

(26.4 - 24.2) °C
(69.3 - 86.7) %
In - house method :

- CP-OCH2 by direct measurement with standard

voltage calibrator and direct

measurement

with certified reference material (CRM)

Khit Ruttanaprapachai

Sl

Approved Signétory

10 November 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 writien

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

23CHO0B44
1of2

A 0060438




Cert. No.: 23CHO644
Page.: 20f2
Condition of this calibration result
1. Reference Standard Instrument : -

Instrument Serial No. 1D No. Cert. No. Due Date
1) Document Process Calibrator 43160066 130RC092 23E1284 10 Apr 2024
2) Digital Thermometer - 130RC018 2371595 13 Sep 2024

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

2. Certified Reference Materials : The measurement results are traceable to S| through CPA chem Lid.,
ANSI-ASQ National Accreditation Board, Accredited No. AR-1835
Buffer Solution Manufacturer Lot No. Exp. date

pH 1.679 CPA chem 823319 20 Jun 2024
pH 4.008 CPA chem 931958 01 Oct 2025
pH 6.865 CPA chem 788996 01 Jan 2024
pH 9.181 CPA chem 931860 01 Oct 2024
*pH 12.45 Hach Lenge GmbH C02902 19 Nov 2023

3. This certificate 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 {1.7,4,7,10)

Unit Under Nominal | Standard . Uncertainty of | Coverage
3 . Actual Reading
Calibration Value Voltage Measurement factor
Input (fmV) k
pH mV mV pH
pH Meter 1.680 314.73 3147 1.680 0.058 2.00
S/N.: BOBD0012 4.000 17748 | 1774 4.000 0.058 2.00
6.860 8.28 8.3 6.860 0.058 2.00
7.000 0.00 0.0 7.000 0.058 2.00
9.180 -128.97 -128.0 9.180 0.058 2.00
10.000 -177.48 -177.4 10.000 0.058 2.00

Function : pH Measurement
Performing four buffers standard curve by using buffer nominal pH (1.7,4,7,9)

Unit Under Standard pH Actual pH |Actual mV| Uncertainty of Coverage
Calibration Buffer Solution Reading | Reading | pH measurement factor
(mv) (%) k
pH Electrode 1.679 1.686 296.3 0.0071 2.13
S/N.: 9X3D0537 4.008 3.992 159.1 0.0088 2.25
6.865 6.845 -10.1 0.015 2.20
9.181 9.138 -143.9 0.014 2.00
*12.45 12.427 -335.9 0.056 2.00

Remark: *: Not NSC-ONSC Accredited

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 %.

-o0o-
S

a1188741




TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CALIBRATION AND TESTING EQUIPMENT SERVICES

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG. SUANLUANG BANGKOK 10250

TEL. 0-2717-3000-24

FAX. 0-2719-9484

Cert.No
Certificate of Calibration Pege
Equipment : Turbidity Meter
Manufacturer : Thermo Scientific
Model : EUTECH TN-100
Serial No. : 2655003
ID. No. : -
Condition As-Received: Used Item

Received Date :
Calibration Date :
Reference :

Submitted by :

Ambient Temperature :
Relative Humidity :

Calibration Procedure:

Calibrated by :

Approved by :

(/) Malee Butkruea
( ) Saithip Meangmai

() Warakorn Lerngagtrakul

Issue Date :

27 October 2022
31 October 2022
2210-0875WSC-3

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

(25 + 2.5) °C
(50 £ 20) %

In - house method : CP-CH11
based on direct measurement by

using Formazin standard solution

Walalak Sirithean

Mol -

Approved Signatory

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.

.. 22CH1480
.+ 1of2

A 00099389



Cert.No.: 22CH1490

Page.: 20of 2
Condition of this calibration result
1. Reference Standard Instruments :
This certification is traceable to the International System of unit (St unit) through
Technology Promotion Association (Thailand-Japan).
Instruments Serial No. 1D 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 0000493947 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 21 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 %.
~00o-

Malyy, .
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Certificate of Calibration

NSC-TISI-TIS 17025
Calibration 0067

Equipment: SPECTROPHOTOMETER Certificate No.: C08230177
Model: Spectroquant Prove 100 Issued Date: 02 May 2023
Serial No. (or ID.): 1618111041 Job No.: KSPR2306590
Manufacturer: Merck Page: 1 of 3
Condition: In Condition

Customer: Thai Environmental Technic Limited

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

Environment Condition: Temperature 277 °C + 0.3 °C
Humidity 59.5 %RH t 1.7 Y%RH
Calibration Place: Thai Environmental Technic Limited ( Laboratory )

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

Calibration By: Mr.Siwapan Srijan

Calibration Date: 02 May 2023

The Method used: In house method, CAL-WI-24, base on ASTM E 275-08 and ASTM E 387-04
Traceability: This certificate is traceable to the CRM maintained by National Institute of Standards and

Technology (NIST) through Starna Scientific Limited.

The standard for Wavelength Certificate No. 105931 and 105898
The standard for Photometric Certificate No. 105940
The standard for Stray light Certificate No. 101040

S;mﬁm j}%}& X

(Mr. Siwapan Srijan) (Mr. Nitinun Srihawan)
Person in charge Authorized signatory

This certificate is issued the units of measurement according to the Interational System of Units (Sl). it provides traceability of measurement to international or
national standard or other recognized national standard laboratories.

The measurement uncertainty stated is the expanded uncertainty which is obtained from the standard uncertainty multiplied by the coverage factor (k=2) to
provide a level of confidence of approximately 95%. It is determined in accordance with the Guide to Expression of Uncertainty in Measurement (GUM).

These results may be affected by deviations from specified conditions. The results relate only to the items tested, calibrated or sampled. The report shall not be
reproduced except in full without approval of DKSH Technology Limited.

138 fileadiod maTulal dnfia

DKSH Technology Limited

2533 QUUARNIN LUWLWIIN 1EansETUUY NFIMMIMILAS 10260

2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260

Phone: +66 2639 7000  Email: info.calibration@dksh.com  Website: www.dksh.com/scientific-thailand

Delivering Growth ~ in Asia and Beyond. CAL-FM-C06-15: 12 Sep 2022



Certificate No.: C06230177 Page 2 of 3
Calibration Results:
Without Adjustment
Wavelength Accuracy (nm), The spectral bandwidth of Std at 4 nm and UUC at4 nm
Standard Wavelength Unit Under Calibration Correction Uncertainty
418.48 418.9 -0.42 0.13
536.90 536.8 0.10 0.13
637.94 638.1 -0.16 0.13
748.28 748.3 -0.02 0.13
807.16 807.0 0.16 0.13
Photometric Accuracy (Absorbance)
Wavelength Standard absorbance Unit Under Calibration Correction Uncertainty
0.0000 0.000 0.0000 0.0045
0.5890 0.591 -0.0020 0.0045
420 nm
0.7604 0.762 -0.0016 0.0045
1.0241 1.028 -0.0039 0.0045
0.0000 0.000 0.0000 0.0045
0.5782 0.579 -0.0008 0.0045
440 nm
0.7430 0.745 -0.0020 0.0045
1.0016 1.005 -0.0034 0.0045
0.0000 0.000 0.0000 0.0045
0.5283 0.530 -0.0017 0.0045
465 nm
0.6854 0.688 -0.0026 0.0045
0.9509 0.953 -0.0021 0.0045
0.0000 0.000 0.0000 0.0045
0.5457 0.545 0.0007 0.0045
546.1 nm
0.6944 0.694 0.0004 0.0045
0.9965 0.996 0.0005 0.0045
0.0000 0.000 0.0000 0.0045
0.5837 0.582 0.0017 0.0045
530 nm
0.7223 0.721 0.0013 0.0045
1.0935 1.091 0.0025 0.0045
0.0000 0.000 0.0000 0.0045
0.5675 0.565 0.0025 0.0045
635 nm
0.6900 0.689 0.0010 0.0045
1.0862 1.085 0.0012 0.0045

viEv frmadiey waTulad 91
DKSH Technology Limited

2533 puUugNNIM W NeINn wawsyTaus ngunvunuas 10260
2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
Phone: +66 2639 7000  Email: info.calibration@dksh.com  Website: www.dksh.com/scientific-thailand

Delivering Growth - in Asia and Beyond.

CAL-FM-C06-15: 12 Sep 2022



Certificate No.: C06230177 Page 3 of 3

Calibration Results:

Without Adjustment
Stray light *
Standard: cut-off UUC: Wavelength (nm) UUC: Transmission (%T) Absorbance ( A)
391.94 +/-0.11 nm 391.9 1.13 1.947

* Calibration Marked " Not TIS| Accredited " in this Certificate have been included for completeness.

The End of Certificate

uiEm fimadiar wmaTulal 9da

DKSH Technology Limited

2533 QUUFANIN WBHUNIN tpanssTue ngsmwuas 10260

2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260

Phone: +66 2639 7000  Email: info.calibration@dksh.com  Website: www.dksh.com/scientific-thailand

Delivering Growth - in Asia and Beyond. CAL-FM-CO6-15: 12 Sep 2022



wflaindaela; SPECTROPHOTOMETER 5u: Spectroquant Prove 100

lunsrvdauanINAIaIndIInaax

walusiu: KSPR2306590

MUNULAUABN: 1618111041

fsIaday (5u)

A5798aY ()

02 May 2023 51801501573FA 02 May 2023 VULV
Und | Lulnd Und | ladng
General
I 1 mwaugsﬂlm‘%m .
O 2 AuEran ( Faeldditanng, nelu-uaniada) |
7 3. & dn - fln @S9 (On-Off Swicth) O
O 4 ﬂ,mm (Keypad) O
| 5 W98 (Display, Screen Contrast) 1
Spectrophofometer
. O 6. usviulvivh (Battery Backup) >= 2.5 VDC O |
1 . 7. m”m:gutﬁanmmmm"a'u (Wavelength Control) | O
0 8. ALY (Wavelength Check) 0
0 m Q. wasrnwlauas (UV < 3,000 hour) O ]
0O 10.  unasrinwdiaugs (Visible < 5,000 hour) 0O 169 Hours
O O 11, gaviavianadinatn (Carousel Module) ] O
PH Mefter and Conductivity Mefer
O O 12.  8@aTnsa ( Electrode and Connection Cable ) O |
n O 13.  seeiud1savanslu Electrode (Level KCI) | O
] | 14.  whilafiudane Electrode (Dust Protection Hood) O O
. ] 15. a1dudlaaTnse (Stand) | 0
Turbidimeter
0 . 16. é'lm'mmjuﬁs'i']e{ﬂ (No Sample) 1 |
0 0 17.  ssfumssasdIngaia (>= 2.5 Liiu 3.0) 0 O
Automatic titrator
| O 18.  dnw Piston Burettes O O
] O 19.  Function Rinsing and Dosing O O
I O 20. szuuviamamquasqﬂnsdﬂszﬂau M O
WFay/aauuni ;

vitn fimadiat waTuTall 4adn

DKSH Technology Limited

2533 nUUFYHIM UDWUN 1WeansTIuY NnTamnIMIRAS 10260
2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
Phone: +66 2638 7000  Email: info.calibration@dksh.com  Website: www.dksh.com/scientific-thailand

Delivering Growth ~ in Asia and Beyond.

Mr.Siwapan Srijan

Service Engineer

CAL-FM-R31-03: 20 Jul 202:



Certificate of Calibration

Certificate Number T SPR2ANINIA3-6 Page : 1 of 3
Customer © Thai Environmental Technic Limited.

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

Sung, Bangkok 10240, Thailand,

Equipment Name o DO Meter
Manufacturer : Horiba
Model D OM-71G
Serial Number : D75J0013
ID. Number ¢ No.08

Environmental Conditions

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 Dale o 14 Jan 2024
Calibration Procedure . in-House Method Date of Issue o 15Jan 2023

Method of Calibration ‘

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

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

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

reproduced except in fullwithout written approval of SP Metrology System {Thailand).

Calibrated by : Mr.Pitak Srisutam Approved by W

Calibration Officer ( Ms.Bussakormn Chaikaew )

Authorized Signatory

SP-FIV-04-15 rev.0



Calibration Report

Certificate Number : SPR23010143-8 Page:2 of 3

Reference Standards

Equipment 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 C02221902 16 Sep 2023
Traceability

This certification s traceabls 10 the Iriterpational SyS’{ém'DfUﬁif fraintaingdat
HANNA - Hanna Instruments (Thailand) Lid,

SP Metrology - SP Metralogy system (Thailand) Co.Lid.
SPC - SPC Calibration Center Co;Lid.

SP-FM-04-15 rev.0
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Certificate No.: 8PR23010143-6 Page : 30f3

Function : Dissolved Oxygen Permanance Test Unit © mo/L
Actual Uncertainty
Range UUC. Reading Error
Standard {4+
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 calibration only.

This Certificate is not certified for any commercial transaction.

Measurement Uncertainty
The reported uncertainty of measurement is the expanded uncertainty obtained by multiplying

the standard uncertainty with the coverage factor k = 2.00, providing a level of confidence approximately 85%

- End cf Certificate —

SP-FM-04-15 REV.0






TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 i
NSC-TISI-TIS17025
TEL. 0-2717-3000-29 FAX.(0-2719-9484 CALIBRATION 0008

Cert. No.: 23TM6E73

’ Page: 10of 3
@ =] &
Certificate of Calibration

Equipment : BOD Incubator
Manufacturer : Accuplus
Model : 250
Serial No. : 0408-0115-0008
ID No. : TET.LAB.BODO5
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

( ),Pormnthippa 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 0053455



3 Equipment : BOD Incubator Cert. No.: 23TMB73
Condition As-Received : Used ltem Page: 20of 3
Reference : 2304-01480C-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-90.
Condition of this result of calibration
- 1. Reference standard instrument:-
' Instrument Model Serial No. Cert. No. Due Date
1) Data Acquisition 34972A MY57013711 221L.M83 02 Jul 2023
:i:g 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 Avajlable Environment during calibration
- | Beginning Finished
Temp. (°C) 25 26
_! REL.Humid. ( % ) 51 54
2 4 AC Supply ( Volt ) 221 221
A O o)
1 S o0 Position : R;;f'NSt(iL
: 0.
" § ™ |8 | fe-18RTD01
5 b7 2 18-18RTD-02
Wiz 7 ,2;_L ° / 3 18-18RTD-03
M . o 4 18-18RTD-04
< W a‘-> 5 18-18RTD-05
6 18-18RTD-06
7 18-18RTD-07
Probe Installation Details : Dimension of Chamber : 8 22-18RTD-08
= 10 om o= 048 m 9 (ref.) 18-18RTD-09
= 10 cm W= 0.50 m
c= 10 cm H= 1.1 m
Capacity = 026 m®

a 1158205



. Equipment :

Condition As-Received :
-+ Reference :

-~ Result of Calibration :-

' Function of UUC* :

' Fresh air setting :

BOD Incubator Cert. No.: 23TMB73
Used ltem Page: 30of3
2304-01460C-2

(*) Without Adjustment

Temperature Source

Not Available

Calibration|] UucC* uuct Temperature Temperature Overall |Coverage
Point Setting | Reading stability uniformity Variation] Factor
(°C) (°¢c) | (°c) (£°C) (°C) (*¢) k
20.0 19.8 19.7 0.54 0.37 1.1 2

| Calibration Measured Temperature ( °C ) .
. ~— Uncertainty

Point Position
(°C) 1 2 3 4 5 6 7 8 9 (ref.) (x°C)

20.0 20.121 | 20.227

19.983 | 20.098 | 19.992 | 19.953 | 19.936 | 19.814 | 20.048 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.

" YUC* : Unit Under Calibration

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 %.

-000-

a 1158204
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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

TEL. 0-2717-3000-29 FAX.0-2719-9484 CALiBRA;‘ION 6008

Cert.No.: 23CHO262
Page.: 10f3

@%ﬁ*éﬁﬁ@&é@ of Calibration

Equipment : Spectrophotometer
Manufacturer : Labtech

Model : Blue Star A

Serial No. : . 1608UV1507

ID No.: | -

Condition As-Received: " Used ltem

Received Date : 10 April 2023

Calibration Date : 10 April 2023
Reference : : 2304-01460C-16

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 : (30.8-31.1)°C (On-Site)
Relative Humidity : (50.2 -50.7 ) % (On-Site)
Calibration Procedure : In - house method :

CP-OCH4 based on ASTM E 275-01

Calibrated by : Saithip Meangmai

Approved by : % i

Approved Signatory

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

Issue Date : 25 April 2023
The Uncertainties are for 2 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 0053467



Page: 20f3
Condition of calibration result
. Reference Standard Material :
Material Serial No. Certificate No. Due date

1. Absorbance Standard set - 32593 100581 30 Mar 2024
2. Wavelength Standard set 29829 94776 02 Sep 2023
3. Wavelength Standard set 29829 94777 ' 02 Sep 2023
4. Stray Light Standard set 32629 9112980 03 Aug 2024

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

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

- National Physical Laboratory (NPL), The United Kingdom of Great Britain and Northem Ireland
-.National Institute of Standards and Technology (NIST), The United States of America

Spectral BandWidth : 2 nm
Scan Speed : Slow

Calibration Results : without adjustment

Wavelength Accuracy

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

{(nm) {nm) {£nm) k

361.00 360.6 0.16 ‘ 2.00
472.47 471.8 - 0.16 2.00
536.66 536.3 0.18 2.00
748.48 748.5 0.18 2,00
879.27 878.9 0.18 2.00

Cert. No.: 23CHO262

a 1158494

e



Cert. No.: 23CHO0262
Page: 3073

Calibration Results : without adjustment

Photometric Accuracy

Wavelength Certified Values Unecertainty of Coverage
of Reference Material Hue R"eading Measurement Factor
{nm) (Abs) { Abs) { £#Abs) k
Zero 0.0001 0.0028
0.5701 0.5680 0.0028
0.7147 0.7110 0.0029
1.0031 0.8974 0.0029
Zero 0.0001 0.0028
0.5195 0.5185 0.0030
0.7007 0.6973 - 0.0029
0.9833 0.9786 0.0028
Zero 0.0001 0.0028
0.5615 0.5588 0.0028
0.7659 0.7612 0.0030
1.0763 1.0701 0.0028

Stray Light

* Straylight at
Readingat  280.05 nm*0.11 nm

280.05 nm £ 0.11 nm
Abs 1.8711

%T 1.35

Remark

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

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

- Cut-off wavelength of stray light reference material (Potassium lodide) at wavelength 280.06 nm = 0.11 nm
- Result = Pasg, 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 95 %.

-000~ : Mﬁk

a 1158493



s



Perkin

For the Betfer

WO-WO0-02471695/

MAINTENANCE REPORT AND TEST CERTIFICATE

OPTIMA 8000

Customer : 15t madadunadeslneg

Date Tested:

September 29, 2023

i Recommendation Recertification

Address :  1/6 ¥IINAMNA 145 Period 6 iionths
HUINTEWIUER LUATTWIUE Recertification Due: March 29, 2024
ATUNNUHIUAT 10240 Date Last Certified: April 3, 2023

User Name: Khun Nattapong Visit Number: 20f2

Phone: 02-3737799 PerkinElmer Phone: 02-719-6420 ext 203

Fax: PerkinElmer Fax: 02-318-5597

CONFIGURATION TESTED ACCESSORIES/COMPONENT

NOT INCLUDED

MODEL SERIAL NUMBER

OPTIMA 8000 07851310024C

S10

TESTED EQUIPMENT
IPV Methods

TEST STANDARD USED
Mixed standard 1/10

Mixed standard 1/100

CUSTOMER SUPPLIED
2 % HNO3

10 % HNO3

CALIBRATION NUMBER

PART NUMBER
N069-1579

N930-0221

COMMENTS

EXPIRATION

EXPIRATION DATE
November 30, 2023

November 30, 2023

CUSTOMER INITIALS

Page 1 of 4

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



} WO-WO0-02471695/

Perkinzimer
For the Better

MAINTENANCE REPORT AND TEST CERTIFICATE
OPTIMA 8000

SERIAL NUMBER : 078S1310024C DATE TESTED : September 29, 2023

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

(@]

EIRIRIEIEE]
~

K

X

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

A

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

D. Adjust water and gas pressure regulator settings. K

Py

E. Inspect and leak check pneumatics drawers.
F. Clean the exterior of the instrument.

2. OPTICAL CHECKS
A. Inspect and clean all optical components. K

B. As regiured, check and replace all purgebfilters.

BIHE
=

~

C. Recheck optical alignment.
3. COOLING SYSTEM CHECKS

A. Perform preventive maintenance on chiller.

HE
R

B. Fiush out the chiller every six months.

4. PERFORMANCE CHECKS

x

A. Torch View Alignment.

HIB
A

B. Wavelength Calibration.

Page 2 of 4

PerkinEler Ltd. 280 Soi 17, Rama 9 Road, Khwang Bangkapi, Khet Huay Kwang, Bangkok 10310, Thailand



WO-WO-02471695/

MAINTENANCE REPORT AND TEST CERTIFICATE

OPTIMA 8000
SERIAL NUMBER : 07851310024C DATE TESTED : September 29, 2023

PARAMETER SPECIFICATION FINAL VALUE
Spectral Resolution : UV As 193.696 nm < 0.008 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 0.60

Mg 280.271 nm % RSD <1.0 0.36

Mg 285.213 nm % RSD <1.0 0.67

Ba 455.403 nm % RSD <1.0 0.72
Detection Limits : Axial As 193.696 nm 3(SD) ppb 1.11

Se 196.026 nm 3(SD) ppb 7.96

TI  190.801 nm 3(SD) ppb 0.05

Pb 220.353 nm 3(SD) ppb 3.67
Detection Limits : Radial As 193.696 nm 3(SD) ppb 0.28

Zn 213.857 nm 3(SD) ppb 0.83

Mn 257.610 nm 3(SD) ppb 0.07

La 379.478 nm 3(SD) ppb 1.89

Ba 455.403 nm 3(SD) ppb 0.08

Ba 493.408 nm 3(SD) ppb 0.12
BEC : Axial (IBX1000)/(1s-IB)  Mn 257.610 nm <30 ppb 15.70
BEC : Radial (1B X 1000)/(1S-IB)  Mn 257.610 nm < 30 ppb 23.89

Page 3 of 4

PerkinEler Ltd. 280 Soi 17, Rama 9 Road, Khwang Bangkapi, Knet Huay Kwang, Bangkok 10310, Thailand



} WO-W0-02471695/

PerkinE=limer
For the Betier

MAINTENANCE REPORT AND TEST CERTIFICATE
OPTIMA 8000

SERIAL NUMBER : 078S51310024C DATE TESTED : September 29, 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 Departmept-PerkinElmer Ltd.

_ &7
Avthorized Representative : Q W %57 Wf%ﬁ%

( iphan Promlumda )

Service Engineer

Page 4 of 4
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PerkinElmer TruQ

Atomic Spectroscopy Standard

Certificate of Analysis

PerkinElmer Number: Ng300221

Description: Instrument Calibration Standard 4

Matrix: 5% HNGs

Lot Number: 58-169CRY1 Gericationvate: WAY = = 2022

Expiration Date: NOV 3 5 2023

* Instrumental Analysis using ICP Spectrometer:

Analyte  Labeled Measured SRM Analyte Labeled Wieasured SR
As 100 pg/ml 99.8 ughml 3103a* Pb 50.0 pugfmb 48.9 pg/mbL 3128*
Ti 100 pg/mb 89.4 pg/mb 3158* Se 50.0 pgfml 49.8 ug/imb 3148
Cd 50.0 yg/mb.  50.0 pg/ml. 3108*
* - indicates NIST SRM + - indicates CRM (when NIST SRM is not available)
Reference Multi: Lot# 57-158CR, 1-177YJ, 54-134CR

Refer to side 2 for details of certification.

Balances are calibrated with-weight seis racsable to NIST.
Wa guaraniee that our PerkinElmer TruQ Aromic Speciroscopy Btandards are slable and accurale to £0.5% of certified
coneentration unti the expiration date, provided the standards are kept tightly capped and stored under normal laberatory
conditions, This vaiue is the surn of cumulative errors associated with the analylical determinations, pipetting, and diluting to final
volume. For these solutions we use high purity acids, ASTM Type | water {18 megohm double defonized), and leached, triple-rins

ad bottles. Al glassware used is class A

Certifying Officer: (T/{ * {)ﬁéﬁ%%

PerkinElimer’

PerkinBlmer. Ine.

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



PerkinElmer TruQ

Atomic Spectroscopy Standard

Certificate of Analysis

PerkinElmer Number: Ng300221

Description: Instrument Calibration Standard 4
Matrix: 5% HNOs

Lot Number: 58-169CRY1

Certification Date: MAY - 2022
Expiration Date: NOV 3 0 2023

* instrumental Analysis using ICP Specirometer:

Analyte  Laheled Measured SRM Analyte Labeled Measured SRM
As 100 pg/mi 99.8 ugimtb. 3103a* Pb 50.0 pg/mt 49.9 pgimL 3128*
Ti 100 pg/mi 994 ug/mlL 3158 Se 50.0 yg/mL 49.8 ugimb 3149
Cd 500 yg/ml.  50.0 pgfml 3108*

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

Refer to side 2 for details of certification.

Balances are calibrated withrweight sels traceablato NIBT.
We guaranise that our PerkinElmer TruQ Atemic Speciroscopy Standards are stable and accurate to 20.5% of certified
concentration until the expirstion date, provided the standards are kept tightly capped and stored under normal laboratory
donditions. Thisvalue is‘the sur of cumulative errors associated with the snalylical determinations, pipetfing, and diluling to final
volume. For these solutions we wse high purity acids, ASTM Type | water (18 megohm double delonized), and leached, triple-rins
gd bottles. All glassware used is class A,

Certifying Officer: (\/ s 3%&‘;{4/(/;

PerkinEimer’

1.5.4. ek 1-283-925-4600
Tolt Free:

Visit www.perkinelmer.com/lasoffices for a complete listing of our giobal offices.



PerkinElmer TruQ

Atomic Spectroscopy Standard

Certificate of Analysis

PerkinElmer Mumber: NO891579
Description: Multi-Element Standard
Matrix: 2% HNO:

Lot Number: 58-146CRXA Certification Date: APR - = 2072

Expiration Date: (JCT 7 () 9023

* Instrumental Analysis using ICP Spectrometer:

Analyte  Labeled WMeasured SRM Analyte L.abeled WMeasured SRM
As 50.0 pgfmb. 49.3 pg/mb 3103a* Ni 10.0 pgimb 9.89 yg/mb 31387
K 50.0 yg/mt 50.0 yg/mb 3141a* Sr 10.0 pg/mb 10.0 pyg/ml 3153a*
La 10.0 ygimb.  9.81 pgimb 3127a* Zn 10.0 po/imb 8.89 yg/mt 3168z"
Li 10.0 go/ml. 9.86 yo/iml 3128a* Ba 1.00 pg/mL 0.996 pg/mi. 31042*
Mn 10.0 pg/mbl 10.1 pg/mb 3132¢ Mg 1.00 pg/mb 0.992 pg/mi. 3131a"

* .« indicates NIST SRM - indicates CRM (when NIST SR is not available)
Reference Multi: Lot# 57-138CR, 3-250MJ, 57-024CR, 57-20BCR

Refer fo side 2 for details of certification.

Balances are calibrated with weight sets yraceable to NIST,
We guarariee that our PerkinElmer Trul) Atorvic Spectroscopy Standards are stable and acourale lo +0,5% of cedified
concaniration untll the expiration date, provided the standards are kept tightty capped and stored under normat labaratory
conditions. This value is the sum of cumulative errors assosiated with the analytical determinations, pipelting; and diluting to final
volume. For these solutions we use high purity acids, ABTM Type | waler {18 megohm double deionized), and teached, triple-ring

gd botiles. All glassware used (s class A

Certifying Officer: f‘?! y &.‘3’2{4’{/]

PerkinElmer’

Tel: 1-203-925-4600
. 1-400-762-4600

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



PerkinElmer TruQ

Atomic Spectroscopy Standard

Certificate of Analysis

PerkinElmer Number: N0691579
Description: Multi-Element Standard
Matrix: 2% HNO-

.ot Number: 58-146CRX1 Certification Date: MAY - = 2022

Expiration Date: NGY 3 ) 2023

* Instrumental Analysis using ICP Spectrometer:

Anglyte  Labeled Measured SRM Anazlyie Labeled Measured SRM
As 500 ug/ml.  48.3 ug/ml. 3103a* Ni 10.0 ug/imb 2.89 ug/mb 3136
K 50.0 yg/mt. 50.0 pg/ml. 3141a” Sr 10.0 pg/mbL 10.0 pg/mb 31532
La 10.0 yg/ml.  9.91 ug/mi. 3127a* Zn 10.0 pg/mL 9.99 ug/ml. 3188a"
£ 10.0 pg/ml. 9.86 ug/ml. 31292 Ba 1.00 pg/ml 0.998 pgiml 3104a*
Mn 10.0 yg/mbl. 10.1 pg/mb 3132* Mg 1.00 ug/ml 0.992 pg/mb 31318

* - indicates NIST SRM T - indicates CRM {when NIST SRM is not available)
Reference Multi: Lot# 57-138CR, 3-250MJ, 57-024CR, 57-208CR

Refer to side 2 for details of certification.

Balances are calibrated with weight sets fraceable to NIST,
We guarantee that our PerkinEimer TruQ Atomic Spectroscopy Standards are stable and accurate to 20:8% of cerified
concertration until the expiration date; provided the standards are kept tightly capped and stored under normal laboratory
condifions. This value is the sum of cumulative errors assocdialed with the analytical dsterminations, pipetling, and diluting fo final
volume. Forthese sdlulions we use high purity acids, ASTIV Type | water (18 megohm double deionized), and leached, triple-rins

ed Bottles. Al glassware used Is class A,

| } Certifying Officer: &f : %“5‘{{4’(/)

PerkinkElmer’

0.5.5. Tt 1-203-925-45400
.84, Toli Free: 1-880-762-4000

Visit www.perkinelmer.com/lasoffices for a complete listing of our global offices.
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GCiohal Service Training Departmnent

Service Engineer Certification

This is to certify that the above mentioned
PerikinCimer representative has been trained to
service the instrument indicated helow:

ICPZ20B Optima 8300 & Optima 4X/5X/7X00 Series

instructons e Date: July 20, 2012

@@@Ef/ €§>€>§§

n @W
Certified by: ;77?/"/‘ v

{Manager, Ciohal Training Operations)
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FSR1209

MAINTENANCE REPORT
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL

AAnalyst 600
Customer : THAI ENVIRONMENTAL Date Tested: 12-n.M.-66
TECHNIC LIMITED. Recommendation Recertification
Address :  1/6 Soi Ramkhamheang 145, Period 6 Months
Khwaeng/Khet Saphan Sung, Recertification Due: 12-31.0.-67
Bangkok 10240 Date Last Certified: 20-14.6.-66
User Name: aai nuassat Bunlszansiliag Visit Number: 20F 2
Phone: 02-3937799 TH One Source Phone: 081-7316733
E-mail: ketsarin.c@tet1995.com E-mail thonecource@gmai.com
admin@tet1985.com
CONFIGURATION TESTED
MODEL SERIAL NUMBER SOFTWARE
AAnalyst 600 60055070101 AA WinLab32 Version 6.5
AS 800 80155070102
FIAS-100 2288

TEST 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



MAINTENANCE REPORT
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL

AAnalyst 600

FSR1209

SERIAL NUMBER 60085070101

DATE TESTED

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

12-n.m.-66

SRR BlE BIEEE RIERIEE
- ~ P IS

P IS

AR

AR

AR A
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FSR1209

MAINTENANCE REPORT
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL

AAnalyst 600
SERIAL NUMBER 60085070101 DATE TESTED 12-n.m.-66
PARAMETER SPECIFICATION ACTUAL VAULE
B. THGA Tests
1. Furnace Gas Flows
Internal Flow 250 + 25 mL/min 235 ml/min
External Flow 100 + 10 mL/min 110 mbL/min

2. Chromium Baseline Noise
(mesure 5 furnace dry firings without any sample)
Baseline < 0.005 Int.Abs 0.0015 Int.Abs
SD < 0.005 Int.Abs 0.0034 Int.Abs

3. Chromium Characteristic Mass(mg) and Precition

{measure 5 furnace firing using 20 ul
sample injections of 10 ug/L Cr standard)
mg Results 6.5 pg + 1.5 pg 6.0 Pg

Precision < 2.0% 0.36 %

4. Copper Characteristic Mass(m,) and Zeeman Ratio

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

my Resuits 17.0 pg + 3.5 pg 14.2 pg
Zeeman Ratio 0.58 + 0.04 0.541
Page 30f 4
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FSR1209

MAINTENANCE REPORT

ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL
AAnalyst 600

SERIAL NUMBER  600S5070101 DATE TESTED 12-n.n.-66

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

Zeeman Ratio = Atomic Signal(peak area)

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

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

meets
[:] 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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itrmen‘cs.
Certﬁficate of T1 raining

This is to certify that

Krungchai Treevichien

has successfully completed
Aanalyst 600/700/800 Service Training

09 fto 13 February 2004

()‘2/\,.'_; ,
CSLim wioe N
Service Specialist .}? : A\

Sk q> D\

, ® Parkingimer” L))
Fsaunents: i
13 Feb 2004 O‘







FSR 1214

@ MAINTENANCE REPORT

B
= ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL

AAnalyst 100

Customer : udiv wafindvwindauing Date Tested: 29-n.1.-66
A0 Recommendation Recertification
Address :  1/6 afagsnuaune 145, Period 6 Months
w2 HCWIURS, aadzniugy, Recertification Due: 28-ii.a.-67
ngtmwet 10240 TH Date Last Certified: 30-11.m.-66
User Name: ast Anddnd winveu Visit Number: 10f2
Phone: 02-3737799 TH ONE SOURCE Phone:  081-7316733, 082-1086572
E-mail: phorntip.p@tet1995.com E-mail: thonesource@gmail.com

ketsarin.c@tet1985.com

CONFIGURATION TESTED

MODEL SERIAL NUMBER SOFTWARE

A Analyst 100 040S0110503 AA WinLab 3.2
TEST STANDARD USED PART NUMBER

Copper N9300183

Filter 0.2 % MG0-057

TH ONE SQURCE Co.,Lid.

Page 1 of 4
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AAnalyst 100

MAINTENANCE REPORT
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL

FSR 1214

SERIAL NUMBER  040S0110503 DATE TESTED 29-n.21.~-66
1. OPTIC CHECKS
A. Optical alignment condition (if necessary)
B. Condition of Mirrors,Lenses etc.(if necessary)
C. D2,HCL beam adjust (if necessary) D
2. GAS SYSTEM CHECKS
A. Leak test all internal and extenal gas box joints
B. All gas box safety features
C. Burner system including nebulizer and all o-ring and gasket
D. Drain system ( safety )
3. ELECTRONICS CHECKS
A. Power Supplies
+5.00 Vdc + 0.2 Vdc +5.02 Vde
+11.50 Vdc + 0.2 Vdc +11.46 Vdc
+15.00 Vdc + 1.0 Vdc +14.99 Vde
-15.00 Vdc + 1.0 Vdc -15.06 Vde
+ 35.00 Vdc + 3.0 Vdc +35.13 Vdc
4. WAVELENGTH ACCURACY TEST
A.Zn Lamp wavelength 213.9 nm + 0.3 nm. 213.83 nm.
B. Fe Lamp wavelength 248.3 nm + 0.3 nm. 231.92 nm.
C. Cu Lamp wavelength 324.8 nm + 0.3 nm. 324.87 nm.
Page 2 of 4
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FSR 1214

MAINTENANCE REPORT
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL
AAnalyst 100

SERIAL NUMBER 04050110503 DATE TESTED 29-n.£1.-66

5. PERFORMANCE TESTS SPEC. RESULTS

*A. Neutral density filter checks with Copper (324.8 nm)
Neutral Density Filter 0.2 + 10% 0.180 0.174 Abs.

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

Integration time = 0.5 seconds
Replicates = 99 times

Standard Deviation < 0.001 0.001
C. Flame sensitivity with Copper (324.8nm)
(5 mg/L Cu Standard a read time of 10 seconds

10 replicates, standard burner)

Stainless steel nebulizer > 0.25 0.275 Abs.
%RSD <0.3 0.20 %
Measured Characteristic Concentration : 0.080 mg/l
Page 3 of 4
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FSR 1214

MAINTENANCE REPORT

ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL
AAnalyst 100

SERIAL NUMBER 04050110503 DATE TESTED 29-n.11.-66

Remarks :

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

meets
D does not meet

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

Service Department TH ONE SOURCE CO., LTD.

( Krungchai Treevichien )

Customer Support Engineer

Page 4 of 4
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Met hod Name: Cu Baseline Element: Cu
Method Description: Cu BL Noise

Date: 01/01/2002

Technigue: Flame Calibration Eguation: Zero Intercept: Nonlinear
Wavelength: 324.8 nm Slit Width: 0.70 nm

Lamp Current: 15 Energy: 72

Sample Info File: Untitled Results Data Set:

Element: Cu Seq. No.: 2 AS Loc.: —-- Date: 01/01/2002

Sample ID: CU BLN Noise

Repl SampleConc StndConc BlnkCorr Time
# mg/L mg/L Signal
1 0.000 10:35:46
2 0.000 10:35:49
3 0.000 10:35:51
4 0.000 10:35:53
5 0.000 10:35:55
6 -0.001 10:35:57
7 -0.001 10:36:00
8 -0.002 10:36:02
9 -0.001 10:36:04

10 0.000 10:36:07

11 -0.001 10:36:09
12 0.001 10:36:11
13 0.001 10:36:13
14 0.001 10:36:15
15 0.001 10:36:17
16 0.000 10:36:19
17 ~-0.001 10:36:21
18 0.001 10:36:24
19 0.000 10:36:26
20 0.001 10:36:28
21 0.000 10:36:30
22 0.002 10:36:32
23 0.000 10:36:34
24 0.000 10:36:36
25 0.002 10:36:38
26 0.002 10:36:41
27 0.001 10:36:43
28 0.001 10:36:45
29 6.000 10:36:47
30 -0.001 10:36:49
31 -0.002 10:36:51
32 -0.001 10:36:53
33 -0.001 10:36:55
34 0.000 10:36:58
35 0.000 10:37:00
36 0.000 10:37:03
37 0.003 10:37:05
38 0.000 10:37:07
39 0.000 10:37:09
40 0.001 10:37:11
41 -0.001 10:37:13
42 -0.001 10:37:16
43 -0.002 10:37:18
44 -0.001 10:37:20
45 0.002 10:37:22
46 0.000 10:37:24
47 0.001 10:37:26
48 0.000 10:37:28
49 0.000 10:37:30
50 0.001 10:37:33
51 0.002 10:37:35
52 0.002 10:37:37
53 0.001 10:37:39
54 0.000 10:37:41
55 -0.001 10:37:43
56 0.001 10:37:45
57 0.001 10:37:47
58 0.000 10:37:50
59 0.001 10:37:52
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60 0.001
61 0.000
62 0.001
63 0.000
64 -0.001
65 -0.002
66 -0.002
67 -0.001
68 -0.001
69 -0.002
70 0.000
71 0.000
72 0.000
73 0.000
74 -0.001
75 -0.001
76 0.002
77 0.002
78 0.000
79 0.002
80 0.001
81 0.000
82 0.001
83 -0.001
84 -0.001
85 -0.001
86 -0.002
87 -0.002
88 -0.001
89 -0.001
90 -0.001
91 0.000
92 -0.001
93 0.000
94 0.000
95 -0.001
96 -0.001
97 0.000
98 0.002
99 0.001
Mean: 0.000
sSD 0.001
%$RSD: 4766.11
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Intensity

Current Wavelength: 214,90

Peak Wavelength: 213.83

212.90

T ]
213.90

Wavelength (nm)
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Intensity

Current Wavelength: 233.00

Peak Wavelength: 231.92

231.00

' I
232.00

Wavelength (nm)
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Intensity

Current Wavelength: 325.80

Peak Wavelength: 324.87

323.80

T i
324.80

Wavelength (nm)
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Method Name: CuS5ppm Element: Cu
Method Description: Cu 5 ppm

Date: 01/01/2002

Technique: Flame Calibration Equation: Zero Intercept: Nonlinear
Wavelength: 324.8 nm Slit Width: 0.70 nm

Lamp Current: 15 Energy: 72

Sample Info File: Untitled Results Data Set:

Element: Cu Seqg. No.: 3 AS Loc.: ——- Date: 01/01/2002

Sample ID: Calib Blank

Repl SampleConc StndConc BlnkCorr Time

# mg/L mg/L Signal
1 -0.011 11:30:33
2 -0.011 11:30:46
3 -0.011 11:31:00
4 -0.011 11:31:14
5 -0.011 11:31:28
6 -0.011 11:31:43
7 -0.011 11:31:57
8 -0.012 11:32:11
9 -0.012 11:32:24
10 -0.012 11:32:38
Mean: -0.011
sSD 0.000
$RSD: 3.15

Auto-zero performed.

Element: Cu Seqg. No.: 4 AS Loc.: —-=-=-— Date: 01/01/2002
Sample ID: Copper 5 ppm

Repl SampleConc StndConc BlnkCorr Time

# mg/L mg/L Signal
1 0.275 11:33:12
2 0.275 11:33:26
3 0.274 11:33:40
4 0.274 11:33:54
5 0.274 11:34:08
6 0.276 11:34:23
7 0.275 11:34:37
8 0.275 11:34:50
9 0.274 11:35:04
10 0.274 11:35:18
Mean: 0.275
SD : 0.001
SRSD: 0.20
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) ;ggggﬁﬁ
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES ’///’/'//\\%3 % /o
i R | 74
53474 PATTANAKARN ROAD SOI 18, SUANLUANG. SUANLUANG BANGKOK 10250 Dbt =

' NSC-TISI-TIS17025
TEL.0-2717-3000-29 FAX.0-2719-0484 CALIBRATION 0008

Cert. No.: 23TM604

Page: 10of3
A L4 &
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

) Malee Butkruea

( ;) Pornthippa Tameyakul
/
{ ) 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



" Reference :

.. Equipment :

: Incubator
" Condition As-Received :

Used ltem
2304-01460C-4

« Procedure Used :-

Cert. No.: 23TM604
Page: 20of 3

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
2 1, Reference standard instrument:-

Instrument Model Serial No.
1 ) Data Acquisition 34970A MY410218423

e 3. This certification is traceable to the International System of Unit.

+ Result of Calibration :-
_ Function of UUC*
" Fresh air setting :

(™) Without Adjustment
Temperature Source

Close
7, )
- A (&) )
1 o {ref.)
?
H 5 5 H/2 s
Q N
5 7
5 H
—————— P D
wi2 . c
v D/ 2/‘ b

A
g
y

Probe Installation Details :

a= 5.0 cm D= 0.40
b= 5.0 cm W = 0.56
c= 50 om H= 0.48

Capacity = 0.11

Cert. No.
) 22LM172
* 2. This certificate is valid only to the item calibrated on date and place of calibration.

Due Date
27 Dec 2023

Dimension of Chamber :

Environment during calibration
. Beginning Finished
Temp. (°C) 25 25
REL.Humid. ( % ) 54 57
AC Supply ( Volt ) 223 218
Position : Ref. Std.
ID No.:
1 18-04RTD-01
2 18-04RTD-02
3 18-04RTD-03
4 18-04RTD-04
5 18-04RTD-05
6 18-04RTD-06
7 18-04RTD-07
8 18-04RTD-08
m 9 (ref.) 18-04RTD-09
m
m
ms

a 1158197




- Equipment: Incubator Cert. No.: 23TMB04
~ Condition As-Received : Used ltem Page: 30of 3
- Reference : 2304-01480C-4
< Result of Calibration :- (*) Without Adjustment
. Function of UUC* : Temperature Source
Fresh air setting : Close
Calibration| uUuC* uuc* Temperature Temperature | Overall |Coverage
Point Setting | Reading stability uniformity Variation| Factor
(°c) | (¢c)]| (c) (t°C) (°C) (c)| k
35.0 35.0 35.0 0.065 0.32 0.87 2
415 41.5 41.5 0.032 0.48 0.83 2
445 44.5 445 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
415 41625 | 41612 | 41461 | 41.733 | 41.300 | 41.428 | 41.418 | 41.874 | 41.758 0.30
445 44744 | 44.708 | 44.553 | 44.862 | 44.205 | 44.476 | 44.352 | 44.931 | 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.
Overall Variation : The Difference of the maximum and minimum measured temperatures throughout observation.

Uuc* :
Note :

Unit Under Calibration
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 %.

-000-
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
53474 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 102350

NSC-TISLT! 75
TEL. 0-2717-3000-29 FAX.0-2719-9484 CALIBRATION 0008

Cert. No.: 23TMB05

Page: 10f3
hd & &
Certificate of Calibration

Equipment ; incubator
Manufacturer : Memmert
Model : INE 500
Serial No. : E505.1143
ID No. : TET.LAB.INC 02
Submitted by : Thai Environmental Technic Limited

1/8 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 Aprit 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 0053458



Equipment : Incubator
= Condition As-Received :

Reference :

Used ltem
2304-01460C-5
Procedure Used :-

method with Data Acquisition which connected with Resistance Temperature Detector { RTD ).
The temperature scale used was based on ITS-90.
Condition of this resuit of calibration
i 1. Reference standard instrument:-
Instrument Model Serial No. Cert. No.
- 1) Data Acquisition 34970A MY41021843 22LM172
‘i'{, 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

Cert. No.:
Page: 20f 3

23TMB05

Calibration were conducted using calibration procedure CP-OTO02 according to direct measurement

Due Date
27 Dec 2023

Fresh air setting : Close Environment during calibration
A Beginning Finished
Temp. (°C) 4 25 25
{ REL.Humid. ( % ) 54 57
2 4 AC Supply ( Volt ) 223 219
H3 2 '
(ref) e Ref. Std.
§ C;?H/Z Position : D Now:
S i 8 1 21-04RTD-11
s 7 2 21-04RTD-12
- vwai;gg/jﬁ_c )///é( 3 21-04RTD-13
v ‘ b
- 4 21-04RTD-14
-t W - 5 21-04RTD-15
8 21-04RTD-16
7 21-04RTD-17
Probe Instaliation Details : Dimension of Chamber: 8 21_048TD_18
A= 50  om D= 040 m 9 (ref.) 21-04RTD-19
b= 50 om W= 056 m
c= 50 cm H= 048 m
Capacity = 0.1 m?

a 1158195




Equipment :

Incubator Ceri. No.: 23TMB05
Condition As-Received : Used tem Page: 30of3
- Reference : 2304-01460C-5
¥ Result of Calibration :- (*) Without Adjustment
Function of UUC*: Temperature Source
- Fresh air setting : Close
Calibration|{ uuc* uuc* Temperature Temperature Overall |Coverage
Point Setting { Reading stability uniformity Variation| Factor
(°C) (’c) 1 () (£°C) (c) (°c) k
35.0 35.0 35.0 0.021 0.69 0.70 2
37.0 37.0 37.0 0.077 0.61 0.73 2
44.5 445 445 0.048 0.94 0.99 2
| Calibration Measured Temperature ( °C ) .
. — Uncertainty
Point Position
(°C) 1 2 3 4 5 6 7 8 9 (ref.) (£°C)
35.0 34,998 | 34.938 | 34.900 | 34.866 | 35.143 | 35.446 | 35.083 | 35.362 | 34.765 0.30
37.0 36.978 | 36.975 | 36.972 | 36.971 | 37.390 | 37.559 | 37.324 | 37.437 | 37.010 0.30
445 44,631 | 44.502 | 44.429 | 44412 | 44.752 | 45108 | 44.600 | 45.021 | 44.183 0.32

:f _ 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 ciose 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.

uuct :
" Note :

Unit Under Calibration
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 %.

-00o-
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES

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

Certificate of Calibration

Equipment :
Manufacturer :
Model :

Serial No. :

ID No.:

Condition As-Received:

Received Date :
Calibration Date :
Reference :

Submitted by :

Calibration Place :
Ambient Temperature :
Relative Humidity :

Calibration Procedure :

Calibrated by :

Approved by :

( \48aithip Meangmai

() Warakorn Lerngagtrakul

{ ) Ponpan Paipim

Issue Date :

\\\U!ll/”
SN,

N

7.
A

.

SN
o,

3
Z W

Cert.No.:
Page.:

pH Meter
Horiba

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

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

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

Laboratory (Thai Environment Technic Limited)
(256.8 - 24.6) °C

(69.3 - 65.6) %

In - house method :

~TIS17025

CALIBRATION 0008

23CHOB41
1of2

- CP-OCH2 by direct measurement with standard

. voltage calibrator and direct measurement

with certified reference material (CRM)

Khit Ruttanaprapachai

Stk

Approved Sig'natory

10 November 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 0060437



Condition of this calibration resuit
1. Reference Standard Instrument  : -

Instrument Serial No. 1D No.
1) Document Process Calibrator 43160066 130RC092
2) Digital Thermometer - 130RCO018

Cert. No.: 23CHO0641
Page.: 20f 2
Cert. No. Due Date
23E1284 10 Apr 2024
2371585 13 Sep 2024

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

2. Certified Reference Materials

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

ANSI-ASQ National Accreditation Board, Accredited No. AR-1835

Buffer Solution Manufacturer Lot No. Exp. date
pH 4.008 CPA chem 931958 01 Oct 2025
pH 6.865 CPA chem 788996 01 Jan 2024
pH 9.181 CPA chem 931960 01 Oct 2024
3. This certificate is valid only to the item calibrated on date and place of calibration.
Calibration Results
Function : mV Measurement
Performing standard curve by Fiuke at pH (4,7,1 0)
Uni‘t Unfler Nominal | Standard Actual Reading Uncertainty of Coverage
Calibration Value Voltage Measurement factor
Input (+mV) k
pH mV mV pH
pH Meter 4.000 177.48 177.5 4.000 0.058 2.00
S/N.: V3B1F8H3 6.860 8.28 8.3 6.860 0.058 2.00
7.000 0.00 0.0 7.000 0.058 2.00
9.180 -128.97 -128.9 9.180 0.058 2.00
10.000 -177.48 -177.4 10.000 0.058 2.00

Function : pH Measurement
Performing three buffers standard curve by using buffer nominal pH (4,7,9)

Unit Under Standard pH Actual pH |Actual mV| Uncertainty of Coverage
Calibration Buffer Solution Reading | Reading | pH measurement factor
(mV) ) k
pH Electrode 4.008 4.031 160.0 0.0052 2.00
S/N.: 9X2E0223 6.885 6.870 -7.4 0.0087 2.00
9.181 9.186 -142.0 0.014 2.00

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

-000-
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FSR 1201

N
D MAINTENANCE REPORT
e
e ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL
AAnalyst 100
Customer : usim waidadswaaanlua  Date Tested: 30-11.0.-66
AR Recommendation Recertification
Address :  1/6 aiausnuanug 145, Period 6 Months
WA ETNIUGY, uadrnwiugy,  Recertification Due: 29-n.21.-66
ngvtnwe 10240 TH Date Last Certified: 3-0.m.-65
User Name: qa Aaddnd wiaveu Visit Number: 10f2
Phone: 02-3737799 TH ONE SOURCE Phone: 081-7316733
E-mail: phorntip.p@tet1995.com E-mail: thonesource@gmail.com
ketsarin.c@tet1995.com
CONFIGURATION TESTED
MODEL SERIAL NUMBER SOFTWARE
AAnalyst 100 040S0110503 AA WinLab 3.2

TEST STANDARD USED PART NUMBER
Copper N9300183

Filter 0.2 % MGO0-057

Page 1of 4

TH ONE SOURCE Co.,Lid. 33/119, T.Ladsawai, A.Lam Luk Ka, Pathum Thani 12150, Thailand



AAnalyst 100

MAINTENANCE REPORT
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL

FSR 1201

,

SERIAL NUMBER  040S0110503 DATE TESTED 30-1.m.-66
1. OPTIC CHECKS
A. Optical alignment condition (if necessary)
B. Condition of Mirrors,Lenses etc.(if necessary)
C. D2,HCL beam adjust (if necessary)
2. GAS SYSTEM CHECKS
A. Leak test all internal and extenal gas box joints
B. All gas box safety features
C. Burner system including nebulizer and all o-ring and gasket
D. Drain system ( safety )
3. ELECTRONICS CHECKS
A. Power Supplies
+5.00 Vdc + 0.2 Vde +5.02 Vde
+11.50 Vdc + 0.2 Vdc +11.48 Vdc
+15.00 Vdc + 1.0 Vdc +14.99 Vdc
-15.00 Vdc + 1.0 Vdc -15.06 Vdc
+35.00 Vdc + 3.0 Vdc +35.13 Vdc
4. WAVELENGTH ACCURACY TEST
A.Zn Lamp wavelength 213.9 nm + 0.3 nm. 213.78 nm.
B. Fe Lamp wavelength 248.3 nm + 0.3 nm. 248.20 nm.
C. Cu Lamp wavelength 324.8 nm + 0.3 nm. 324.83 nm.
Page 2 0f 4
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MAINTENANCE REPORT

AAnalyst 100

ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL

FSR 1201

SERIAL NUMBER  040S0110503 DATE TESTED 30-4.m.-66
5. PERFORMANCE TESTS SPEC. RESULTS
*A. Neutral density filter checks with Copper (324.8 nm)
Neutral Density Filter 0.2 + 10% 0.180 0.173 Abs.
B. AA Baseline noise test with Copper (324.8 nm)
Integration time = 0.5 seconds
Replicates = 99 times
Standard Deviation < 0.001 0.000
C. Flame sensitivity with Copper (324.8nm)
(5 mg/L Cu Standard a read time of 10 seconds
10 replicates, standard burner)
Stainless steel nebulizer >0.25 0.285 Abs.
%RSD <03 0.18 %
Page 3 0of 4
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FSR 1201

MAINTENANCE REPORT

ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL
AAnalyst 100

SERIAL NUMBER 04050110503 DATE TESTED 30-4i.m.-66

Remarks :

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

meets
D does not meet

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

Service Department TH ONE SOURCE CO., LTD.

( Krungchai Treevichien )

Customer Support Engineer

Page 4 of 4
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precisely.

Pekin

Certificate of Training

This is to certify that

Mr. Krungchai Treevichien

Has successfully completed

Atomic Absorption 100/300 Service Training

17 September, 2007 TO 21 September, 2007

) M@M’\ ,
Gary T¥on , 21 September 2007
INSTRUCTOR Date

[ClSs;

BERT O ROcE
Shrforiin '>,) 3
AU LRI GLRI






For the Better

WO-02273746/2023

MAINTENANCE REPORT AND TEST CERTIFICATE

OPTIMA 8000

Customer : 138% madlngunadeing

$n

Address :

1/6 YRUTINA N 145

Period

HURTSWIUGI 1UATSWIHEN

AIUNANTIUAT 10240

Date Tested:
Recommendation Recertification

Recertification Due:
Date Last Certified:

April 3, 2023

6 Months
October 3, 2023
October 4, 2022

User Name: Khun Nattapong Visit Number: 10of2

Phone: 02-3737799 PerkinElmer Phone: 02-719-6420 ext 203

Fax: PerkinElmer Fax: 02-318-5597

CONFIGURATION TESTED ACCESSORIES/COMPONENT
NOT INCLUDED

MODEL SERIAL NUMBER

OPTIMA 8000 078N1310024C

S10

TESTED EQUIPMENT
IPV Methods

TEST STANDARD USED
Mixed standard 1/10

Mixed standard 1/100

CUSTOMER SUPPLIED
2 % HNO3

10 % HNO3

CALIBRATION NUMBER

PART NUMBER
NO069-1579

N930-0221

COMMENTS

EXPIRATION

EXPIRATION DATE
May 30, 2023

November 30, 2023

CUSTOMER INITIALS

Page 1 of 4
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WO0-02273746/2023

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
~

HEBBRE
AN RIAR

X

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

Py

A. Inspect and clean all optical components,

B. As reqiured, check and replace all purgebfilters.

HIEE
A

Py

C. Recheck optical alignment.
3. COOLING SYSTEM CHECKS

A. Perform preventive maintenance on chiller.

HIE
~

Py

B. Flush out the chiller every six months.

4. PERFORMANCE CHECKS

Py

A. Torch View Alignment.

2][2
P

B. Wavelength Calibration.

Page 2 of 4
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Perkin

For the Betler

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 <0.008 0.00702

Ni 231.604 nm <0.011 0.00790

Ni 341476 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 455403 nm 3(SD) ppb 2.86

Ba 493.408 nm 3(SD) ppb 9.64
BEC : Axial (IB X 1000)/(IS-1B) Mn 257.610 nm < 30 ppb 15.70
BEC : Radial (1B X 1000)/(S-1B)  Mn 257.610 nm <30 ppb 23.89

Page 3 0of 4
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For the Betler

MAINTENANCE REPORT AND TEST CERTIFICATE
OPTIMA 8000

WO0-02273746/2023

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 PerkinElmer Specifications listed on this certificate.

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

Service Departmept-PerkinEimer Ltd.

—_— 1
Authorized Representative : /o-\) W %57 sz&lj\ﬁ%

( iphan Promiumda )

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

¥-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 9075098.4
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 2459999.5
0.0 19.0 1409798.3
0.0 19.5 836888.1
0.0 20.0 457127.2
~-0.8 15.0 7389406.7
-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 9038053.5 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 90835.9
~-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 i5.0 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




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 sStd 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 839940.7 [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 149800 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

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

Dilution:
Wash Time:

Sample Prep Vol:

Nebulizer Parameters:
Analyte
All

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

Flow
0.50 L/min

Mean Data:

Analyte
193.
213.
257.
379.
455.
493.

As
n
Mn
La
Ba
Ba

696
857
610
478
403
408

IDL-RL (2% HNO3)
Mean Corrected
Intensity
-32.
37.
475,
-36.
26579.
-20698.

0

W B W WO

Calib.
Units

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

OO0 0000

Std.Dev.
.00
.00
.00
.00
.00
.00

Sample

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

168.
350.
30.
98.



Method: DLXL-Cal

Page 1

Date: 3/4/2566 11:32:13

Reprocessing Begun
Logged In Analyst: TET

Results Data Set (original): PM3APR23
(original): C:\Users\Public\PerkinElmer\IPV\Results.mdb

Results Library
Results Data Set (reprocessed):
Results Library (reprocessed):

Technique: ICP Continuous

Sequence No.: 1

Sample ID: Calib Blank 1

Analyst:

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

Dilution:

Wash Time:

Autosampler Location:
Date Collected: 3/4/2566 11:23:46
Data Type: Reprocessed on 3/4/2566 11:32:04

Initial Sample Vol:
Sample Prep Vol:

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 190.801 ~113.3 [0.00] npg/L
As 193.696 285.4 [0.00] pg/L
Se 196.026 99.6 {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
T1 190.801 19454.6 [1000] ng/L
As 193.696 17563.5 (1000} ng/L
Se 196.026 4574.6 [500] upg/L
Pb 220.353 31327.5 [500] pg/L
Calibration Summary
Analyte Stds. Equation Intercept Slope Curvature Corr. Coef. Reslope
T1 190.801 1 Lin, Calc Int 0.0 19.45 0.00000 1.000000
As 193.696 1 Lin, Calc Int ~0.0 17.56 0.00000 1.000000
Se 196.026 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 1.0060000

Sequence No.: 3

Sample ID: IDL-XL (2% HNO3)
Analyst:

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

Dilution: 3X

Wash Time:

Autosampler Location:
Date Collected: 3/4/2566 11:25:37
Data Type: Reprocessed on 3/4/2566 11:32:04

Initial Sample Vol:
Sample Prep Vol:



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 Conc. Units Std.Dev. Conec. Units Std.Dev. RSD
T1 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 ug/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 pg/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: C8000-XL and RL-Spec <or = 30 ug/L,Attn:Spec<or= 50pg/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 Parametexrs: IB (2% HNO3)
Analyte Back Pressure Flow
All 187.0 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 1%4.0 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



wu
i
wu
wu
wu
wu
wu
wu
wu
wu
wu
wu

00ST0°0
S6¥T0°0
661¥10°0
69TTI0°0
88TI0°0
¢6TT0°0
06£00°0
06£00°0
6840070
<¢0£00°0
2040070
T10400°0

M
1Sy
1S9y
1S9y
1S9y
1S9y
1S9y
1S9y
1S9y
)|
1S9y
:soy

NN E N e N N

doay
doy
day
doy
doy
doy
doy
doy
doy
doy
day
day

T 9bed

SIU-£0V "SSP
SU-£0V "SSP
SU-€0P "SSP
SOU-9/Y " TVE
S9YU-9/¥ " T¥E
SBY-9/V " ThE
S9U-Y09°"TET
S9Y-409°"TE¢
SY-109°1£¢
S9¥-969°£6T
S9Y¥-969°€¢6T
S9Y-969°€6T

SLSsA|euy

(0T/6/ZST-690N)
(0T/6.ST-690N)
(0T/6/5ST-690N)
(0T/6/ST-690N)
(01/6/ST~-690N)
(0T/6ZST-690N)
(0T/6/ST-690N)
(0T/6.ST-690N)
(0T/6/ST-690N)
(0T/6.ST-690N)
(OT/6.ST-690N)
(0T/6/ST~690N)

S
S9Y
Sy
SaY
S9Y
Sy
Sy
S9Y
SsaY
SOy
S
Sy

-ar
-ar
-ar
H e
‘4L
HeN
dIr
-azx
-ax
‘Az
-arx
-az

£202/£0/%0
£202/€0/%0
£202/€0/%0
£202/£0/%0
£202/£0/%0
£202/£0/%0
£202/£0/%0
£202/£0/%0
£202/£0/%0
£202/£0/%0
£202/£0/40
£202/£0/40

8¥¥ 9¥:00: 1T
€0T"LE:00TT
189°/¢:00:TL
8ET"ST:00:TT
2¢87L0:00+TT
Evy°00:00:TT
0ET°TS:65:0T
LEG VP 65:01
¥E9°8E:65:0T
8¥9762:65:0L
9027 €2:65:01
8€9°9T:65:0T

ol or ol of o X X oo



iMiethod: Resolution

Result: PM3APR23

Spectra

Sample ID: Res (N069-1579/10)

As 183.696-Res Rep: 3| Ni 231.604-Res Rep: 3
41k 240k
of ; 0 S
;i i
193.6886 231.604
Intensity: 31528.8 Intensity: 198036.8
Conc: Conc:
i 2
Ni 341.476-Res Rep: 3| Ba 455.403-Res Rep: 3
240k 3M ‘
RN i | I . E
| I
- ]
0] 0 l
. :
341.476 455.403
Intensity: 142836.8 Intensity: 3068264.1
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:
IEC File:
Method Description: C8000 ~N=10- 1.0% RSD

Precision

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
All 195.0 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 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: C8000 ~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 (N0695-1579/10)

Mean Corrected Calib. Sample
Analyte Intensity Conc. Units Std.Dbev. 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
Result: PM3APR23

Spectra

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

Zn 206.200 Rep: 8iMg 280.271 Rep: &
240k 1M
0 | 0
|
| 1
206.200 280.271
Intensity: 531638.4 Intensity: 3280687.2
Conc: Conc:
i 2
Mg 285.213 Rep: 5/Ba 455.403 Rep: 1
91k 3M
0] ‘ 0|
Il i
285.213 455.403
Intensity: 180357.4 Intensity: 7796586.6
Conc: Conc:
3 4
Page 1 WinLab

3/4/2566 11:06:54
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' PerkinElmer TruQ

Atomic Spectroscopy Standard
Certificate of Analysis

PerkinElmer Number: N0691578
Description: Multi-Element Standard
Matrix: 2% HNOs

Lot Number: 57-024CRX1

Certification Date:  NQY - = 2021
Expiration Date: MAY 3 0 2823

* Instrumental Analysis using ICP 8pectrometer:

Analyte  Labeled Measured SRM Analyte Labeled Measured SRM
As 50.0 pg/mt. 50,1 pg/mb 3103a" Ni 10.0 yg/mb 10.0 pgfmlL 3136*
K 50.0 yg/mb.  50.3 pg/ml. 3141a* Sr 10.0 ugimL 10.0 pgfmlL 31532
La 10.0 pg/ml 10.0 pg/mlL 3127a* Zn 10.0 pgimb 10.0 pg/mb 3168a*
Li 10.0 yg/mL  10.0 pg/ml 31292 Ba 1.00 pg/mL 1.01 pyg/mb 3104a*
Mn 10.0 ygimk 10,1 pg/mi 3132" Mg 1.00 pgimlL 1.01 pg/mbL 3131a*

* . indicates NIST SRM + ~ indicates CRM (when NIST SRM is not available)
Reference Multi: Lot# 2-84MJ, 3-168MJ, 4-38MJ

Refer to side 2 for details of certification.

Balances are calivrated with weight sets traceable 1o NIST.
We guarantee that our PerkinElmer TruQiAtomic Spectroscopy Standards are stable and accurate 1o +0.5% of certified
concentration uniil the expiration date. provided the standards are kept tightly capped and stored under narmal laboratory
condiions. This value is the sum of cumulative errors associated with the analylical determinations, pipetting, and diluting to final
volume, For these solulions we use high purily acids, ASTM Type | water {18 megohm double deionized), and leached, triple-rins
ed botlles. Al glassware used is class A,

Certifying Officer: 9:7’ 1 {%{‘K\Jé/{/)

PerkinEimer’ -
u.5.4. Tet: 1-203-8925-4600
4.5.5. Toll Frea: T-800-782-4800

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



PerkinElmer Tru@

Atomic Spectroscopy Standard

Certificate of Analysis

PerkinElmer Number: N9300221
Description: Instrument Calibration Standard 4

Matrix: 5% HNO: A - - 2020
Lot Rumber: 58-189CRY Certification Date: M

Expiration Date: %OV 3 8 202%
* Instrumental Analysis using ICP Spectrometen

Analyte  Labeled Measured SRM Analyte Labeled WMeasured
As 100 pg/mi 99.8 pgimb. 3103a* Pb 50.0 yg/mL 49.9 pg/mb
T 100 pgimb. 99.4 pg/mbL 3158* Se 50.0 pgfmbL 498.8 pg/mb

Cd 50.0 yg/mbt.  50.0 pg/ml. 3108*
* . indicates NIST SRM 1 - indicates CRM (when NIST SRM is not available)
Reference Multi: Lot# 57-156CR, 1-177Y.J, 54-134CR

Refer to side 2 for details of certification.

Balances are calibrated with weight sets racaable to NIST.
We guaranize that our FerkinEtmer TruQ Asomic Spectroscopy Standards are slable and accurale fo £0.5% of certified
concantration untit the expiration date, provided the standards are kept tightly capped and stored under normal laboralory
conditions. This value is the sum of cumulative erfors associated with the ahalylical determinations, pipetiing, and diluting to final
volume. For these solutions we uss high purily acids, ASTM Type | water (18 magehm double delonized), and leachad, triple-rins

ed bottles. All glassware used is class A,

Certifying Officer: \f * 5%55'1{4&‘
PerkinElmer, Ing.

PorkinElmer”
134, ek 1-283-825-4500
8.4, Toll Free: 1-800-782-4000

Visit www. perkinelmer.com/lasoffices for a complete listing of our global offices.
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GClobal Service Training Departimient

Service Engineer Certlification

LGl

This is (o certify that the above mentioned
PerkinClimer representative has been trained to
service the instrument indicated below:

ICP2201 Optima 8300 & Optima 4X/5X/7X00 Series

instructor: . e Date: July 20, 2012

Get@i{ é@ﬁé&

n ,
Certified by: %{M%&M

{Manager, Clobal Training Operations)
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1 Aldrin Liquid-Liquid Extraction, Gas Chromatographic Method!®
2 Arsenic Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method™
3 | Barium | 1) Digestion, Direct Nitrous Oxide-Acetylene Flame
Method®
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method®
3) Digestion, Inductively Coupled Plasma Method!™
4 OL-BHC Liquid-Liquid Extraction, Gas Chromatographic Method™
5 Y-BHC | Liquid-Liquid Extraction, Gas Chromatographic Method™
6 Biochemical Oxygen Demand 5-Day BOD Test, Azide Modification Method™
7 Cadmium 1) Digestion, Direct Air-Acetylene Flame Method®
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™
3) Digestion, Inductively Coupled Plasma Method™
8 Chemical Oxygen Demand Closed Reflux, Titrimetric Method™
9 Chlordane Liquid-Liquid Extraction, Gas Chromatographic Method™
10 Chromium 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method®™
3) Digestion, Inductively Coupled Plasma Method®™
11 Color ADMI Weighted-Ordinate Spectrophotometric
Method™ _
12 | Copper . 1) Digestion, Direct Air-Acetylene Flame Method™
‘ 2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™
3) Digestion, Inductively Coupled Plasma Method™
13 | Cyanide Distillation, Colorimetric Method™
14 | 4,4-DDE Liquid-Liquid Extraction, Gas Chromatographic Method™
15 4,4-DDT Liquid-Liquid Extraction, Gas Chromatographic Method™
16 Dieldrin Liquid-Liquid Extraction, Gas Chromato%a\??\%)fv\ethodm

17 Endosulfan |...
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17 | Endosulfan | Liquid-Liquid Extraction, Gas Chromatographic Method™
18 Endosulfan i Liquid-Liquid Extraction, Gas Chromatographic Method™
19 | Endosulfan Sulfate Liquid-Liquid Extraction, Gas Chromatographic Method™
20 Endrin Liquid-Liquid Extraction, Gas Chromatographic Method™
21 Formaldehyde Distillation, Colorimetric Method™
22 Free Chlorine DPD Ferrous Titrimetric Method®
23 Heptachlor Liquid-Liquid Extraction, Gas Chromatographic Method™
24 Heptachlor Epoxide Liquid-Liquid Extraction, Gas Chromatographic Method™
25 Hexavalent Chromium Colorimetric Method®
26 Lead 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method®
3) Digestion, Inductively Coupled Plasma Method™
27 | Manganese 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method®
3) Digestion, Inductively Coupled Plasma Method™
28 Mercury Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method™
29 Nickel 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Electrothermal Atomic Absorption
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®

Sl

39 Trivalent Chromium...
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39 Trivalent Chromium Digestion, Inductively Coupled Plasma Method;
Colorimetric Method; Calculation®
40 Zinc 1) Digestion, Direct Air-Acetylene Flame Method™

2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™
3) Digestion, Inductively Coupled Plasma Method™

d1ldfu 91uqu 122 518015
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1 Acenaphthene Liguid-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™

4 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®
=D
ofm/\)

13 Benzoic acid...
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13 Benzoic acid Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
14 Benzo(@)pyrene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
15 Benzo(g,h,)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-ethylhexyl)phthalate 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 Liquid-Liquid Extraction, Gas Chromatographic Method®
28 p-Chloroaniline Liquid-Liquid Extraction, Gas Chromatographic Method™
29 Chlorobenzene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™
30 Chlorodibromomethane Purge and Trap Gas Chromatographic/
' Mass Spectrometric Method™
31 Chloroform Purge and Trap Gas Chromatographic/

Mass Spectrometric Method™ %Oq\x))

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 (lll) 1) Digestion, Direct Air-Acetylene Flame Method;
Colorimetric Method; Calculation®™
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method; Colorimetric Method;
Calculation®
3) Digestion, Inductively Coupled Plasma Method;
Colorimetric Method; Calculation®®
34 | Chromium (V1) Colorimetric Method™
35 Chrysene Liquid-Liquid Extraction, Gas Chromatographic/
‘Mass Spectrometric Method®™
36 Cyanide Distillation, Colorimetric Method™®
37 24D Liquid-Liquid Extraction, Gas Chromatographic Method!
38 DDD Liquid-Liquid Extraction, Gas Chrormatographic Method!™
39 DDE Liquid-Liquid Extraction, Gas Chromatographic Method!™
40 ODT Liquid-Liquid Extraction, Gas Chromatographic Method!
a1 Dibenz(a,h)anthracene Liguid-Liquid Extraction, Gas Chromatographic/
‘ Mass Spectrometric Method™
a2 Di-n-butyl phthalate Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!
43 1,2-Dichlorobenzene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method! |
a4 1,3-Dichlorobenzene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method!®
a5 1,4-Dichlorobenzene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™
a6 1,1-Dichloroethane Purge and Trap Gas Chromatographic/
Mass Spectrometric Method!
a7 1,2-Dichloroethane Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™
43 1,1-Dichloroethylene Purge and Trap Gas Chromatographic/
| Mass Spectrometric Method™
49 cis-1,2-Dichloroethylene Purge and Trap Gas Chromatographic/

Mass Spectrometric Method™ %ﬂ P@l

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 Extraction, 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 | O-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™ L}
Biey,

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

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

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

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

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

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

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

81 Methoxychlor Liquid-Liquid Extraction, Gas Chromatographic Method!™®

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

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

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

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

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

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

38 Nickel 1) Digestion, Electrothermal Atomic Absorption
‘Spectrometric Method™
2) Digestion, Inductively Coupled Plasma Method™

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

90 N-Nitrosodiphenylamine Liquid-Liquid Extraction, Gas Chromatographic/

Mass Spectrometric Method™ }/Ym
[=>4% -

91 N-Nitrosodi-n-propylamine...
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91 N-Nitrosodi-n-propylamine Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
92 Polychlorinated Biphenyls Liquid-Liquid Extraction, Gas Chromatographic Method™
PCB-1016
PCB-1221
PCB-1232
PCB-1242
PCB-1248
PCB-1254
PCB-1260
93 Pentachlorophenol Liquid-Liquid Extraction, Gas Chromatographic Method™
94 | pH Electrometric Method™
95 Phenanthrene Liquid-Liquid Extractioh, Gas Chromatographic/
Mass Spectrometric Method™
96 Phenol 1) Distillation, Direct Photometric Method™
2) Liquid-Liquid Extraction, Gas Chromatographic
Method™
97 Pyrene Liguid-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(1%?2 % (ﬂ@\\
I

106 TPH (C,5-Cyg)...
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106 TPH (Cog-Cye) Separatory Funnel Liquid-Liquid Extraction,
Gas Chromatographic Method®??
107 TPH (Co14-Cas) Separatory Funnel Liquid-Liquid Extraction,
Gas Chromatographic Method®??
108 1,2,4-Trichlorobenzene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method
109 1,1,1-Trichloroethane Purge and Trap Gas Chromatographic/
Mass Spectrometric Method®
110 1,1,2-Trichloroethane Purge and Trap Gas Chromatographic/
Mass Spectrometric Method®
11 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 Method™
o ol
ATV
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10
11

12

13
14

Antimony

Arsenic

Carbon monoxide
Chlorine

Copper

Cresol

Dioxins/Furans

Hydrogen Chloride
Hydrogen Fluoride
Hydrogen Sulfide
Lead

Mercury

Opacity

Oxides of Nitrogen

1) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method®!

2) Isokinetic Sampling, Digestion, Direct Air-Acetylene
Flame Method®

3) Isokinetic Sampling, Digestion, Graphite Furnace
Atomic Absorption Spectrometric Method™
Isokinetic Sampling, Digestion, Hydride Generation/
Atomic Absorption Spectrometric Method®™
Instrumental Analyzer Method®

Absorption Sampling, lon Chromatographic Method™
1) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™

2) Isokinetic Sampling, Digestion, Direct Air-Acetylene
Flame Method"™

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

Absorption Sampling, lon Chromatographic Method!®
Absorption Sampling, lon Chromatographic Method!®
Absorption Sampling, lodometric Method™

1) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™

2) Isokinetic Sampling, Digestion, Direct Air-Acetylene
Flame Method®®

3) Isokinetic Sampling, Digestion, Graphite Furnace
Atomic Absorption Spectrometric Method!
Isokinetic Sampling, Digestion, Cold-Vapor Atomic
Absorption Spectrometric Method™

Ringelmann’s Method?

1) Absorption Sampling, Phenoldisulfonic acid Method™
2) Instrumental Analyzer Method %m'\?}

15 Suquf 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®

deufnavsetaniladlduda druau 36 senis
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1

Aldrin

Antimony

Arsenic

Barium

1) Waste Extraction, Solid-Phase Extraction,

Gas Chromatographic Method!:10:24

2) Solid-Phase Extraction, Gas Chromatographic
Methog!o:24

3) Soxhlet Extraction, Gas Chromatographic
Method[ll,?ﬁ]

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

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

3) Waste Extraction, Digestion, Inductively Coupled
Plasma Method6:14

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

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

6) Digestion, Inductively Coupled Plasma Method!4

1) Waste Extraction, Digestion, Hydride Generation/
Atomic Absorption Spectrometric Method!617!

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

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

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

3) Waste Extraction, Digestion, Inductively Coupled

Plasma Method™®614
are o)

4) Digestion...
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Beryllium

Cadmium

Chlordane

Chromium

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

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

6) Digestion, Inductively Coupled Plasma Method!4
1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method!61%]

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!4
1) Wasfe Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method!61%)

2) Waste Extraction, Digestion, Graphite Furnace
Atomic Absorption Spectrometric Method!1¢]

3) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!14

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

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

6) Digestion, Inductively Coupled Plasma Method!*4!
1) Waste Extraction, Solid-Phase Extraction,

Gas Chromatographic Method!1024

2) Solid-Phase Extraction, Gas Chromatographic
Method!t024

3) Soxhlet Extraction, Gas Chromatographic
Method!ti24

1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method61

2) Waste Extraction, Digestion, Graphite Furnace
Atomic Absorption Spectrometric Method“’é’;]@_‘

3) Waste Extraction...
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Chromium (l1)

Chromium (Vi)

Cobalt

3) Waste Extraction, Digestion, Inductively Coupled
Plasma Method614

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

5) Digestion, Graphite Fumnace Atomic Absorption
Spectrometric Method®

6) Digestion, Inductively Coupled Plasma Method!"14
1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method; Waste Extraction,
Colorimetric Method; Calculation!t61518!

2) Waste Extraction, Digestion, Graphite Furnace
Atomic Absorption Spectrometric Method:; Waste
Extraction, Colorimetric Method; Calculation(t6:16.1]
3) Waste Extraction, Digestion, Inductively Coupled
Plasma Method; Waste Extraction, Colorimetric
Method; Calculation!t6:14.18]

4) Digestion, Flame Atomic Absorption Spectrometric
Method; Alkaline Digestion, Colorimetric Method:;
Calculation!”815:18]

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

6) Digestion, Inductively Coupled Plasma Method:;
Alkaline Digestion, Colorimetric Method:;
Calculation(™81418]

1) Waste Extraction, Colorimetric Method!!8l

2) Alkaline Digestion, Colorimetric Method®8!

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!"*3!

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

6) Digestion, Inductively Coupled Plasma_Method™%

=i

12 Cop.per...
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15

16

17

Copper

2,4-D

bDD

DDE

DOT

Dieldrin

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

2) Waste Extraction, Digestion, Graphite Furnace
Atomic Absorption Spectrometric Method:6:26]

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!™1¢!

6) Digestion, Inductively Coupled Plasma Method!14

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic Method!%24
2) Soxhlet Extraction, Gas Chromatographic
Method[ll,Ztﬂ
1) Waste Extraction, Solid-Phase Extraction,
Gas Chromatographic Method!1024
2) Solid-Phase Extraction, Gas Chromatographic
Method!024
3) Soxhlet Extraction, Gas Chromatographic
Method1:24
1) Waste Extraction, Solid-Phase Extraction,
Gas Chromatographic Method!10:24]
2) Solid-Phase Extraction, Gas Chromatographic
Method!0:24
3) Soxhlet Extraction, Gas Chromatographic
Methodt*!24
1) Waste Extraction, Solid-Phase Extraction,
Gas Chromatographic Method!1024
2) Solid-Phase Extraction, Gas Chromatographic
Methodto.24]
3) Soxhlet Extraction, Gas Chromatographic
Method!%24
1) Waste Extraction, Solid-Phase Extraction,
Gas Chromatographic Method!1024
2) Solid-Phase Extraction, Gas Chromatographic
Method024
3) Soxhlet Extraction, Gas Chromatographic
Methodt24 >

etho ’,3 \/ﬁ/@

18 Endrin...
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19

20

21

22

23

Endrin

Heptachlor

Lead

Lindane

Mercury

Methoxychlor

1) Waste Extraction, Solid-Phase Extraction,

Gas Chromatographic Method™0.24

2) Solid-Phase Extraction, Gas Chromatographic
Method!t0:24

3) Soxhlet Extraction, Gas Chromatographic
Methoditi24

1) Waste Extraction, Solid-Phase Extraction,

Gas Chromatographic Method!10:24

2) Solid-Phase Extraction, Gas Chromatographic
Method024

3) Soxhlet Extraction, Gas Chromatographic
Method24

1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method!6:1%!

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

3) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!6:14 ,

4) Digestion, Flame Atomic Absorption Spectrometric
Method1%

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

6) Digestion, Inductively Coupled Plasma Method!"14
1) Waste Extraction, Solid-Phase Extraction, V
Gas Chromatographic Method1024

2) Solid-Phase Extraction, Gas Chromatographic
Methog!t0-24

3) Soxhlet Extraction, Gas Chromatographic
Methodti24

1) Waste Extraction, Digestion, Cold-Vapor Atomic
Absorption Spectrometric Method! 61

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] ‘
WY
S

3) Soxhlet...
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25

26

27

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
Methogitt24

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic Method!%2¥

2) Soxhlet Extraction, Gas Chromatographic
Methodltl24

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

2) Waste Extraction, Digestion, Graphite Furnace
Atomic Absorption Spectrometric Method!41¢]

3) Waste Extraction, Digestion, Inductively Coupled
Plasma Method514]

4) Digestion, Flame Atomic Absorption Spectrometric
Method"3]

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

6) Digestion, Inductively Coupled Plasma Method!:14
1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method!»617]

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

3) Waste Extraction, Digestion, Inductively Coupled
Plasma Method514

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™#?]

2) Waste Extraction, Solid-Phase Extraction,

Gas Chromatographic Method102%

3) Soxhlet Extraction, Gas Chromatographic

Method!!t2!

22,455
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2,2',4,5,5'-Pentachlorobiphenyl
2,2,3,44'5'-
Hexachlorobiphenyl
2,2,44'55-.
Hexachlorobiphenyl
2,234,455
Heptachlorobiphenyl
28 Pentachlorophenol 1) Waste Extraction, Separatory Funnel Liguid-Liquid
' Extraction, Gas Chromatographic Method**2¥
2) Soxhlet Extraction, Gas Chromatographic
MethodH124
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™®**!
2) Waste Extraction, Digestion, Graphite Furnace
Atomic Absorption Spectrometric Method!%16]
3) Waste Extraction, Digestion, Inductively Coupled
Plasma Method4!
4) Digestion, Flame Atomic Absorption Spectrometric
Method("5]
5) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method!"!¢!
6) Digestion, Inductively Coupled Plasma Method!"'4
31 Thallium 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!44

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

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

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

cJLI\/

32 Toxaphene...
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32

33

34

35

36

Toxaphene

Trichloroethylene

Vanadium

Vinyl chloride

Zinc

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

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

3) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!!#"

1) Waste Extraction, Purge and Trap,

Gas Chromatographic/Mass Spectrometric
Method!122¢]

2) Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!*2%!

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

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!13!

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!61%!

2) Waste Extraction, Digestion, Graphite Furnace
Atomic Absorption Spectrometric Method!1¢!

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("
S

O)(g \/‘7‘
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1 Acenaphthene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!+#"]

2 Acetone Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method! 32

3 Aldrin Soxhlet Extraction, Gas Chromatographic Method* 124

4 Anthracene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method%?"]

5 Antimony 1) Digestion, Flame Atomic Absorption Spectrometric
Method!"!%!
2) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method("¢!
3) Digestion, Inductively Coupled Plasma Method 14

6 Arsenic Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method!"!7!

7 Atrazine Soxhlet Extraction, Gas Chromatographic Method!!:24
8 Barium 1) Digestion, Flame Atomic Absorption Spectrometric
Method™!

2) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method!"¢!
3) Digestion, Inductively Coupled Plasma Method!¥
9 Benz(a)anthracene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!!2"
10 Benzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!>%!
11 Benzo(b)fluoranthene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!%?"
12 Benzo(k)fluoranthene Soxhlet Extraction, Gas Chromatographic/
' Mass Spectrometric Method!%2"
13 Benzoic acid Soxhlet Extraction, Gas Chromatographic Method%23!
14 Benzo(a)pyrene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!?”
15 Benzo(g,h,iperylene Soxhlet Extraction, Gas Chromatographic/
| Mass Spectrometric Methodt4"
16 Beryllium 1) Digestion, Flame Atomic Absorption Spectrometric

Method!"1%!

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-chloroethylether Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!*2”
18 Bis(2-ethylhexylphthalate Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method2”
19 Bromodichloromethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!32¢!
20 Bromoform Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!*2¢!
21 Butanol Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!**2¢!
22 Butyl benzyl phthalate ‘Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method**2"
23 Cadmium 1) Digestion, Flame Atomic Absorption Spectrometric
Method!"*%!
2) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method!%!
3) Digestion, Inductively Coupled Plasma Method!¥
24 Carbazole Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!!#"
25 Carbon disulfide Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!**2¢!
26 Carbon tetrachloride Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!**2¢)
27 | Chlordane Soxhlet Extraction, Gas Chromatographic Method!*?%
28 p-Chloroaniline Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!?"
29 Chlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!*>2%
30 Chlorodibromomethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!1>2¢!
31 Chloroform Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method**2¢!
32 Chromium 1) Digestion, Flame Atomic Absorption Spectrometric

| Method!"1?!

Sy

2) Digestion...
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2) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method!("1%!
3) Digestion, Inductively Coupled Plasma Method! 4
33 Chromium () 1) Digestion, Flame Atomic Absorption Spectrometric
Method; Alkaline Digestion, Colorimetric Method;
Calculationl”81518)
2) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method; Alkaline Digestion,
Colorimetric Method; Calculation!’-816:18]
3) Digestion, Inductively Coupled Plasma Method;
Alkaline Digestion, Colorimetric Method,
Calculationl”81418]
34 | Chromium (V1) Alkaline Digestion, Colorimetric Method®!®
35 Chrysene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method2™
36 Cyanide 1) Extraction, Distillation, Titrimetric Method!282930
2) Extraction, Distillation, Colorimetric Method282%20!
37 2,4-D Soxhlet Extraction, Gas Chromatographic Method™2¥
38 | DDD - Soxhlet Extraction, Gas Chromatographic Method!*%?*
39 DDE Soxhlet Extraction, Gas Chromatographic Method %24
40 DDT Soxhlet Extraction, Gas Chromatographic Method!*%2
41 Dibenz(a,h)anthracene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!*12"
42 Di-n-butyl phthalate Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method*+?"!
43 1,2-Dichlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!*2®!
a4 1,3-Dichlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!>2%!
a5 1,4-Dichlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!**2¢!
46 1,1-Dichloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!**2¢!
ar 1,2-Dichloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric MethodH>2%!
48 1,1-Dichloroethylene Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!>28
DM

-

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!*2¢!
53 1,3-Dichloropropene Purge and Trap, Gas Chromatographic/
| Mass Spectrometric Method*>2%
54 | Dieldrin Soxhlet Extraction, Gas Chromatographic Method*?¥
55 Diethyl phthalate Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®2”)
56 2,4-Dimethylphenol Soxhlet Extraction, Gas Chromatographic Method!**#*!
57 2,4-Dinitrophenol Soxhlet Extraction, Gas Chromatographic Method!!?3)
58 2,4-Dinitrotoluene Soxhlet Extraction, Gas Chromatographic Method!H123
59 2,6-Dinitrotoluene Soxhlet Extraction, Gas Chromatographic Method!*!??!
60 Di-n-Octyl phthalate Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!2”}
61 Endosulfan Soxhlet Extraction, Gas Chromatographic Method!12
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**#"
65 Fluorene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!!#7
66 Heptachlor Soxhlet Extraction, Gas Chromatographic Method!*!2¥
67 Heptachlor epoxide Soxhlet Extraction, Gas Chromatographic Method!24
68 Hexachloro-1,3-butadiene Purge and Trap, Gas Chromatograbhic/
Mass Spectrometric Method!*#¢!
69 n-Hexane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!*?¢!
70 OL-HCH Soxhlet Extraction, Gas Chromatographic Method*24
71 B-HcH Soxhlet Extraction, Gas Chromatographic Method!**2%
72 | y-HCH

Soxhlet Extraction, Gas Chrom%ii@ﬁhic Method!*124

[~

73 Hexachlorocyclopentadiene...
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73 Hexachlorocyclopentadiene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!?7
74 Hexachloroethane Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!127
75 Indeno(1,2,3-cd)pyrene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!**2"!
76 Isophorone Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!27]
77 Lead 1) Digestion, Flame Atomic Absorption Spectrometric
Method!"*3!
2) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method!1¢!
3) Digestion, Inductively Coupled Plasma Method!"
78 Manganese 1) Digestion, Flame Atomic Absorption Spectrometric
Method!!5!
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 Method324
81 Methoxychlor Soxhlet Extraction, Gas Chromatographic Method!!124
82 Methyl bromide Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!32!
83 Methylene chloride Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method*2%)
84 | 2-Methylphenol Soxhlet Extraction, Gas Chromatographic Method(123!
85 2-Methylnaphthalene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!%#7
86 Methyl tert-butyl ether Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!?2!
87 Naphthalene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!'>2%
88 Nickel 1) Digestion, Flame Atomic Absorption Spectrometric

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

3) Digestion, Inductively Coupled Plasma Methed™!¥
S

89 Nitrobenzene...
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89 Nitrobenzene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!27!
90 N-Nitrosodiphenylamine Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!%27!
91 N-Nitrosodi-n-propylamine Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method™27]
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
2,2,3,4,4'5'-
Hexachlorobiphenyl
2,2,4,4'55"-
Hexachlorobiphenyl
2,2',3,44'55'-
Heptachlorobiphenyl
93 Pentachlorophenol Soxhlet Extraction, Gas Chromatographic Method!!??4
94 Phenanthrene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!*?"!
95 Phenol Soxhlet Extraction, Gas Chromatographic Method!12?!
96 Pyrene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!!#"!
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!
99 Styrene Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!*2¢!

Sl

100 1,1,2,2-Tetrachloroethane...




-L@éﬁ-

a1eudi asuany BNATINH
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®*%!
102 | Toluene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!**?!
103 | Toxaphene Soxhlet Extraction, Gas Chromatographic Method!**¥
104 | TPH (Cs-Cg) Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method>?¢]
105 | TPH (C.g-Cye) Soxhlet Extraction, Gas Chromatographic Method!!?%
106 | TPH (C16-Css) Soxhlet Extraction, Gas Chromatographic Method!!#%
107 1,2,4-Trichlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method"*%!
108 1,1,1-Trichloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!**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!*2®!
111 2,4,5-Trichlorophenol Soxhlet Extraction, Gas Chromatographic Method! 123!
112 | 2,4,6-Trichlorophenol Soxhlet Extraction, Gas Chromatographic Method®%?*
113 1,3,5-Trimethylbenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!*2%!
114 Vanadium 1) Digestion, Flame Atomic Absorption Spectrometric
Method!"!
2) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method!"¢!
3) Digestion, Inductively Coupled Plasma Method!"!%
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 34!
118 o-Xylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!>%!
119 p-Xylene Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!!*%!

2

120 Xylene (Total)
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120 Xylene (Total) Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!1326!

121 Zinc 1) Digestion, Flame Atomic Absorption Spectrometric
Method!"*?!
2) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method!"!¢!
3) Digestion, Inductively Coupled Plasma Method!"“
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