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Aonlaniuy
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poflaniu
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Tanzuiin

. @199y (Arsenic)
CAS No.: 7440-38-2

3% Inductively Coupled Plasma - Atomic Emission Spectrometry %38
38 Inductively Coupled Plasma - Optical Emission Spectrometry %38

=

35 Inductively Coupled Plasma - Mass Spectrometry %38

38 Graphite Furnace Atomic Absorption Spectrophotometry VED!
3% Atomic Absorption, Gaseous Hydride %38

35 Atomic Absorption, Borohydride Reduction %38

) o o o o
WNTBUNATUAIUANNSH N UTDY

. uAnles (Cadmium)
CAS No.: 7440-43-9

3% Inductively Coupled Plasma - Atomic Emission Spectrometry D!
38 !ndﬁctively Coupled Plasma - Optical Emission Spectrometry %38
3% Inductively Coup{ed Plasma - Mass Spectrometry %30

35 Flame Atomic Absorption Spectrophotometry #3®

3% Graphite Furnace Atomic Absorption Spectrophotometry %30

35 Atomic Absorption Spectrometry, Direct Aspiration %38

35 Atomic Absorption Spectrometry, Furnace Technigue 730

ad a o a
QﬁﬂWSBUﬂﬂsuﬂ?UQNNaWELﬁU‘UaU

o, Insifivusiindngau
{Hexavalent Chromium)
CAS No.; 18540-29-9

33 Colorimetric 39

3% lon Chromatography 38

3% Elemental and Molecular Speciated Isotope Dilution Mass Spectrometry #3@

ac A = = 3
1ENNTBDUVNTUAIVANUSWHNUYDU

. o (Copper)
CAS No.: 7440-50-8

3% Inductively Coupled Plasma - Atomic Emission Spectrometry #3e
3% Inductively Coupled Plasma - Optical Emission Spectrometry %38
35 Inductively Coupled Plasma - Mass Spectrometry %39

® F[amé Atomic Absorption Spectrophotometry %38

35 Graphite Furnace Atomic Absorption Spectrophotometry %38
Bmsduiinsumunuuaiuiuvey

& i3 (Lead) -
CAS No.: 7439-92-1

38 Inductively Coupled Plasma - Atomic Emission Spectrometry %30
3% Inductively Coupled Plasma - Optical Emission Spectrometry D!
35 Inductively Coupled Plasma - Mass Spectrometry #3

35 Flame Atomic Absorption Spectrophotometry %58

3% Graphite Furnace Atomic Absorption Spectrophotometry #58

ac d o Py =
IENITAUNNTUATUANNSWHNULIY
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wisdies Basiesei
. uuanile (Manganese) 3% Inductively Coupled Plasma - Atomic Emission Spectrometry %38
CAS No.: 7439-96-5 3% Inductively Coupled Plasma - Optical Emission Spectrometry #39

33 Inductively Coupled Plasma - Mass Spectrometry %30
78 Flame Atomic Absorption Spectrophotometry VED
35 Graphite Furnace Atomic Absorption Spectrophotometry w3

ad 4 o = <
IBANTIUNNTUMIUANNANBINUYBY

o. Usan (Mercury) .| 3% Inductively Coupled Plasma - Atomic Emission Spectrometry v3a
CAS No.: 7439-97-6 35 Inductively Coupled Plasma - Mass Spectrometry %58
3% Thermal Decomposition - Atomic Absorption Spectrophotometry #38
5 Cold - Vapor Atomic Fluorescence Spectrometry (CVAFS) w38
7% Cold - Vapor Atomic Absorption Spectr'ometry (CVAAS) 39

ae 4 o a
IENTIUNNTUATUANNAWHNUTDY

a

. AAsAa (Nickel 4% Inductively Coupled Plasma - Atomic Emission Spectrometry #3o
CAS No.: 7440-02-0 3% Inductively Coupled Plasma - Optical Emission Spectrometry %38

35 Inductively Coupled Plasma - Mass Spectrometry VED)

35 Flame Atomic Absorption Spectrophotometry %3

38 Graphite Furnace Atomic Absorption Spectrophotometry TED!

Fnsduiinsumunuadiviiuzey

«. Fwilou (Selenium) 38 Inductively Coupled Plasma - Optical Emission Spectrometry %38
CAS No.: 7782-49-2 38 Inductively Coupled Plasma - Mass Spectrometry %38

35 Graphite Furnace Atomic Absorption Spectrophotometry %39

35 Atomic Absorption, Furnace Technique %38

3% Atomic Absorption, Gaseous Hydride w3a

%% Atomic Absorption, Borohydride Reduction %3

Bmsduiinsueuruuaiuiurey

aslesduidadagiauasdnd (Pesticides)

®. 9EVI31TU (Atrazine) 35 Gas chromatography - Atomic Emission Detector (GC - AED) %30
CAS No.: 1912-24-9 5 Gas chromatography - Electron Capture Detection (GC - ECD) w38
38 Gas chromatography - Electrolytic Conductivity Detector (GC - ELCD) 38
35 Gas Chromatograph - Mass Spectrometry (GC - MS) %39
3% High Resolution Gas Chromatography - High Resotution Mass
Spectrometry (HRGC - HRMS) #3a
Brsduiinsuruauuafusiuzey

. Aaeilau (Chlordane) 3% Gas Chromatography - Mass Spectrometry (GC - MS) %58
CAS No.: 12789-03-6 3% Gas Chromatography - Electron Capture Detection (GC - ECD)
' 35 Gas Chromatography - Electrolytic Conductivity Detector (GC - ELCD) e
3% High Resolution Gas Chromatography - High Resolution Mass
Spectrometry (HRGC - HRMS) w38
FEmsduiinsumunuafiviiusey
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o AaglwIved (Chlorpyrifos)
CAS No.: 2921-88-2

‘5 Gas Chromatography - Mass Spectrometry (GC - MS) #38
35 Gas Chromatography - Flame Photometric Detection (GC - FPD) %3e
3% Gas Chromatography - Nitrogen-Phosphorus Detection (GC - NPD) %3®
3% High Resolution Gas Chromatography - High Resolution Mass
Spectrometry (HRGC - HRMS) 39
Fnsduiinsumuguuafivifiuvey

& lo,ah (24D)
. CAS No.: 94-75-7

35 Gas Chromatography - Electron Capture Detection (GC - ECD) w38
33 Gas Chromatography - Mass Spectrometry (GC - MS)

35 Liquid Chromatography - Mass Spectrometer (LC-MS) #38
Prsduiinsuaruguueiiviivtey

& fn9 (00T
CAS No.: 50-29-3

38 Gas Chromatography - Mass Spectrometry (GC - MS) #58 _
8 Gas chromatography - Electron-Capture Detection (GC - ECD) %38
38 Gas chromatography - Electrolytic Conductivity Detector (GC - ELCD) %59
35 High Resolution Gas Chromatography - High Resolution Mass
Spectrometry (HRGC - HRMS) %59
msﬁuﬁnsumugmmaﬁmﬁwau

o, fan3y (Dieldrin)
CAS No.: 60-57-1

Gas Chromatography - Mass Spectrometry (GC - MS) %38

Gas chromatography - Electrolytic Conductivity Detector (GC - ELCD) VD!
3% High Resolution Gas Chromatography/High Resolution Mass
Spectrometry (HRGC/HRMS) %30
Bnsdufinsumunuuaiwiiutey

%
3
%% Gas chromatography - Electron Capture Detection (GC - ECD) %38
®

5

o. Inalwian (Glyphosate)
CAS No.: 1071-83-6

33 Gas Chromatography - Mass Spectrometry (GC-MS) %39

8 Gas Chromatography - Mass Spectrometry/Mass Spectrometry
(GC - MS/MS) %30

35 Gas Chromatography - Flame Photometric Detection (GC - FPD) %38

35 High Performance Liquid Chromatography - Flame Photometric
Detection (HPLC - FPD) w3e

35 High Performance Liquid Chromatography Mass Spectrometry
(HPLC - MS) w30

35 High Performance Liquid Chromatography - UV Detector (HPLC - UV) %50

Py o a d
IWATAUVNTUATUAINAN U UTEY

<. \eUnAaeT (Heptachlor)
CAS No.: 76-44-8

3% Gas Chromatography - Mass Spectrometry (GC - MS) %38

8 Gas chromatography - Etectron Capture Detection (GC - ECD) 930

35 Gas chromatography - Electrolytic Conductivity Detector (GC - ELCD) VD)

3% High Resolution Gas Chromatography- High Resolution Mass
Spectrometry (HRGC - HRMS) %58

Psduiinsumursmaiiwiiureu




S Basassit
. Lousaaes dWenled 38 Gas Chromatography - Mass Spectrometry (GC - MS) %58
(Heptachlor Epoxide) 38 Gas chromatography - Electron Capture Detection (GC - ECD) %58
CAS No.: 1024-57-3 35 Gas chromatography - Electrolytic Conductivity Detector (GC - ELCD) %39
% High Resolution Gas Chromatography - High Resolution Mass
Spectrometry (HRGC - HRMS) %38
Wnsduinsururuuafviurey
®o. Bulau (Lindane; gamma | 35 Gas Chromatography - Mass Spectrometry (GC - MS) w3a
Hexachlorocyclohexane) | 33 Gas chromatography - Electron Capture Detection (GC - ECD) %138
CAS No.: 58-89-9 38 Gas chromatography - Electrolytic Conductivity Detector (GC - ELCD) %38
75 High Resolution Gas Chromatography - High Resolution Mass
Spectrometry {HRGC - HRMS) %58
Fnsduinsumuguuaiuiiiureu
ae. W15IM189 lanaalsn 35 High Performance Liquid Chromatography - UV detection (HPLC - UV) w38
(Paraquat Dichloride) 35 High Performance Liquid Chromatography - Mass Spectrometry/
CAS No.: 1910-42-5 Mass Spectrometry (HPLC — MS/MS) %38
3% High Performance Liquid Chromatography - Diode Array Detector
(HPLC - DAD) w30
38 Spectrophotometer %38
Bmsduiinsumuguuafiwfurey
elo. LWuUnzARalsHUBA 3% Gas Chromatography - Mass Spectrometry (GC - MS) 38
(Pentachlorophenol) 3% Gas Chromatography - Electron Capture Detection (GC - ECD) #30

CAS No.: 87-86-5

38 Gas Chromatography - Flame lonization Detector (GC - FID) %38

48 Gas Chromatography - Atomic Emission Detector (GC - AED) %38

3% Gas Chromatography - Fourier Transform Infrared Spectrometry
(GC - FTIR) w38

48 UV - Induced Colorimetry %38

Bnsduiinsumuguuaiviiiuvey

dA159unsdyzmedne (Volatile O

reanic Compounds: VOCs)

[N

Wudu (Benzene)
CAS No.: 71-43-2

38 Gas Chroma’ﬁography - Mass Spectrometry (GC - MS) %58
35 Gas Chromatography - Photoionization Detector (GC - PID) %38

. ASUsUIAnSYAaBLSA

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

3% Gas Chromatography - Electrolytic Conductivity Detectors (GC - ECD) %38
38 Vacuum Distillation - Gas Chromatography/Mass Spectrometry (VD -
GC/MS) %58

o @ o-lnaaslsdinu

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

3% Direct Sampling lon Trap Mass Spectrometry (DSITMS) v%‘a
Fmsduiinsumuauuaiuiiivroy '

@

©,6-AARDLSLONSAY
(1,1-Dichloroethylene) |
CAS No.: 75-35-4
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&. 3@ -o,b-lapaslsovidau
{cis-1,2-Dichloroethylene)
CAS No.: 156-59-2

b N9 Ud-0,0-lnraslsiensdu
(trans-1,2-Dichloroethylene)
CAS No.: 156-60-5

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

<. \avdaluudy
(Ethylbenzene )
CAS No.: 100-41-4

. dlg3u (Styrene)
CAS No.: 100-42-5

@o. lansyRaRlslOVEaAY
(Tetrachloroethylene)
CAS No.: 127-184

oa. WMgdu (Toluene)
CAS No.: 108-88-3

o, losnaslsieniau
(Trichloroethylene)
CAS No.: 79-01-6

om. 0,6,6-HIABLIBNY
(1,1,1-Trichloroethane)
CAS No.: 71-55-6

6E. ©,@,0-105ARBLTAWIY
(1,1,2-Trichloroethane)
CAS No.: 79-00-5

ac. Iilanaalss
{(Vinyl Chloride)
CAS No.: 75-01-4

o. 9@ (Xylenes)
CAS No.: 1330-20-7

v =]
ansdunsedue

. tuuly (18) Tndu
(Benzolalpyrene)
CAS No.: 50-32-8

3% Gas Chromatography - Flame lonization Detector (GC - FID) 50

45 Gas Chromatography - Mass Spectrometry (GC - MS) #58

%8 Thermal Extraction - Gas Chromatography/Mass Spectrometry (TE -
GC/MS) %30 '




wWs1Tned

38n153assv

3% Gas Chromatography - Fourier Transform Infrared Spectrometry
(GC -FTIR) vi3®
3% High Performance Liquid Chromatography - UV Detection (HPLC-UV) 738
3% High Performance Liquid Chromatography - Flame lonization Detection
(HPLC - FID) vi®
Bnsduiinsumuanuafivifiusey

. lguilus (Cyanide)
CAS No.: 71-43-2

35 Colorimetric with Manual Digestion %3

35 Inductively Coupled Plasma - Atomic Ernission Spectrometry (ICP — AES) #3a
35 Atomic Absorption, Fumace Technique %39

35 Atomic Absorption, Gaseous Hydride 3o

35 Atomic Absorption, Borohydride Reduction %@

ad A Py
RBnsduinsuaruguuaRuivey

o. 730 eloo (PCB-126)
CAS No.: 57065-28-8

35 Gas Chromatography - Electron Capture Detection (GC - ECD) w38
3% Gas Chromatography - Electrolytic Conductivity Detector (GC - ELCD) %30
3% Gas Chromatography - Fourier Transform Infrared Spectrometry
(GC - FTIR) 38
38 Thermal Extraction - Gas Chromatography/Mass Spectrometry
(TE - GC/MS) w30
35 Gas Chroma’cography - Mass Spectrometry (GC - MS) %50
"3'3 Gas Chromatography - Mass Spectrometry/Mass Spectrometry
(GC - MS/MS) %30
Bnsduiinsumuauuaiwiivgey

& lo,m,e,a ARG
(2,3,7,8-TCDD; 2,3,7,8-
tetrachlorodibenzo -p-dioxin)
CAS No.: 1746-01-6

3% High Resolution Gas Chromatography - High Resolution Mass
Spectrometry (HRGC - HRMS) %50
Bmsduiinsumuguuaiiviusey
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(Hexavalent Chromium) € = b oswaded | o JundshnismSaumagig

] A =% A
Usen (Mercury) Pl wiiufigaimgd b
& + o DIANTATA
@ K3 1 [74 1 2 o o
aAN53unIdsyvedny WU widungumgil o U
(Volatile Organic Compounds) & = b DIFNYRITYE
/) ] QU ¥ o 2 1 A =3 J $ L 1
arsleaiumdndngivuazdnd U7 wméqummu o TUNDUMSLHSIUFIDEN
(Pesticides) & + o 89ANRARYE | <o JuvawinNswIsusIeen
o v (2 e P Y al o |
wule (18) Twsu YINWN wihdungamgil e TUABUNISIHSEUFIDE
(Benzo[alpyrene) € + b oywaled | <o TunaninnswSeusogs
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yan Jhlevid)
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RECALIBRATION
DUE DATE:

Calibration Certification information
Cal. Date: November 19, 2021 Rootsmeter S/N: 438320 Ta: 294 °K
Operator:  Jim Tisch Pa: 763.5 mm Hg
Calibration Model #:  TE-5025A Calibrator s/N: 0068
Vol. Init Vol. Final AVol. ATime ap AH
Run {m3) {(m3) {(m3) {min} (mm Hg) (in H20)

1 1 2 1 1.4160 3.2 2.00

2 3 4 1 0.9970 6.4 4.00

3 5 6 1 0.8850 7.8 5.00

4 7 8 1 0.8490 8.7 5.50

5 9 10 1 0.6990 12.8 8.00

Data Tabulation

vstd | Qstd \/AH(PPs?d)(‘“TT‘Ség*) ca  |{2H(Ta/Pa)

(m3) (x-axis) (y-axis) Va (x-axis) (y-axis)
1.0140 0.7161 1.4271 0.9958 0.7033 0.8776
1.0098 1.0128 2.0182 0.9916 0.9946 1.2411
1.0079 1.1337 2.2564 0.9898 1.1134 1.3875
1.0067 1.1858 2.3666 0.9886 1.1644 1.4553
1.0012 1.4324 2.8542 0.9832 1.4066 1.7551
= 1,99331 ms= 1.24818
QSTD h= -0.00049 QA b= -0.00030
r= 0.99999 r= 0.99999
Calculations
Vstd=|AVol({Pa-AP)/Pstd)(Tstd/Ta) Va={AVol({Pa-AP)/Pa)
Qstd=|Vstd/ATime Qa=|Va/ATime

For subsequent flow rate calculations:

Ostd= 1/m<< AH(—F,%—)(-—T%L))@ Qa= 1/m<< AH(Ta/Pa))-b)

Standard Conditions
Tstd: 298.15 o : RECALIBRATION
Pstd: 760 mm Hg
Key US EPA recommends annual recalibration per 1998
AH: calibrator manometer reading (in H20) 40 Code of Federal Regulations Part 50 to 51,
AP: rootsmeter manometer reading (mm Hg) Appendix B to Part 50, Reference Method for the
Ta: actual absolute temperature (°K) Determination of Suspended Particulate Matter in
Paf actual barometric pressure {(mm Hg) the Atmosphere, 9.2.17, page 30
b: intercept
m: slope
Tisch Environmental, Inc. www. tisch-env.com
145 South Miami Avenue TOLL FREE: (877)263-7610

Village of Cleves, OH 45002 FAX: {513)467-9009






Thai Environmental Technic Limited
VIEN manadsuIndaNing a1na

High Volume TSP&PM-10 Calibration Report

Location ! Thai Environmemtal Tech Site ID : Bangkok Date : 1-Aug-22
ITEM : TSP Serial No: (No.20 ) Calibrate By : Pipat
Site Conditions
Barometric Pressure (mm Hg) : 760.00 Corrected Pressure (mm Hg) : 760.0
Temperature (°C) 1 25.0 Temperature (deg K} « 2980
Average Press. (mmHg) & 754.5 Corvected Average (mm Hg) : -
Average Temp (°C) :31.8 Average Temp: (Deg K) : -
Calibration Orifice
Make : Tisch Qstd Slope : 1.99331
Model : TE-5025A Qstd Intercept : -0.00045
Serial# : 0068 Calibration Due Date : 19-Nov-22
Calibration Information
Plate or ORIFICE Qstd Indicate 1C
Test # (in H,0) (m3/min) (CFM) (corrected) Linear Regression
12.00 1.738 60.0 60.00 Slope: 34.7546
2 9.20 1.522 54.0 54.00 Intercept: 1.0714
3 7.00 1.328 50.0 50.00 Corr. Coeff: 0.95897
4 5.00 1.122 40.0 40.00
5 3.00 0.869 30.0 30.00 ¢ of Observations: 5
Calculations
Qstd = 1/m[Sqrt(H20(Pa/Pstd)(Tstd/Ta))-b] m = sampler slope
IC =I[Sqrt(Pa/Pstd)(Tstd/Ta)] b = sampler intercept
I = chatt 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 L

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

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

™ P
Pstd = 760 mm Hg Approve By if!(f;; b e 12
For subsequent calculation of sampler flow: v
1/m{(D[Sart(298/Tav)(Pav/760)]-b)
NOTE: Ensure calibration orifice has been certified within 12 months of use

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






Thai Environmental Technic Limited
1UIEN MalagundsNing I10n

High Volume TSP&PM-10 Calibration Report

Location : Thai Environmemtal Tech Site ID : Bangkok Date: 1-Aug-22
ITEM : TSP Serial No : (No.24 ) Calibrate By : Pipat
Site Conditions
Barometric Pressure (mm Hg) : 760.00 Corrected Pressure (mm Hg) : 760.0
Temperature (°C) : 25.0 Temperature (deg K} : 298.0
Average Press. (mm Hg) : 754.5 Corrected Average (mm Hg) : -
Average Temp (°C) : 32.5 Average Temp: (Peg K) : -

Calibration Orifice

Make : Tisch Qstd Slope : 1.59331
Model : TE-50252 Qstd Intercept : -0.00049
Serfal# : 0068 Calibration Due Date : 19-Nov-22
Calibration Information
Plate or ORIFICE Qstd Indicate ic
Test # (in H,0) {m3/min) (CFM) (corrected) Linear Regression
12.00 1.738 60.0 60.00 Slope: 34.7546
2 9.20 1.522 54.0 54.00 Intercept: 1.071¢
3 7.00 1.328 50.0 50.00 Corr, Coeff: 0.9897
4 5.00 1.122 40.0 40.00
5 3.00 0.869 30.0 30.00 ¢ of Observations: 5
Calculations
Qstd = 1/m[Sqrt(H20(Pa/Pstd)(Tstd/Ta))-b] m = sampler slope

IC =1[Sqrt(Pa/Pstd)(Tstd/Ta)]

Qstd = standard flow rate
IC = corrected chart response
I = actual chart response
m = calibrator Qstd slope
b = calibrator Qstd intercept

b = sampler intercept

I = chart response

Tav = daily average temperature
Pav = daily average pressure

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)

Calibrate By ¢
Approve By s g,fmc(f N

[

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

o e —

Thai Environmental Technic Limited

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

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






Thai Environmental Technic Limited
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High Volume TSP&PM-10 Calibration Report

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

ITEM : 18P Serial No: (No.25 ) Calibrate By : Pipat

Site Conditions

Barometric Pressure (mm Hg) : 760.00 Corrected Pressure (mm Hg) : 760.0
Temperature (°C} : 25.0 Temperature (deg K) : 298.0
Average Press. (mm Hg) : 754,5 Corrected Average (mm Hg) : -
Average Temp (°C) 1 32.1 Average Temp: (Deg K) : -
Calibration Orifice
Make : Tisch Qstd Slope : 1.39331
Model ;: TE-5025A Qstd Intercept : -0.00049
Serial# : 0068 Calibration Due Date : 19-Nov-22
Calibration Information
Plate or ORIFICE Qstd Indicate Ic
Test # (in H,0) (m3/min) (CFM) {corrected) Linear Regression
1 12.20 1.753 60.0 60.00 Slope : 34.0904
2 9.40 1.538 54.0 54.00 Intercept: 1.6064
3 7.20 1.346 50.0 50.00 Corr, Coeff: 0.9915
4 5.00 1.122 40.0 40.00
5 3.00 0.869 30.0 30.00 ¢ of Observations: 5
Calculations
Qstd = 1/m[Sqri(H20(Pa/Pstd)(Tstd/Ta))-b] m = sampler slope
IC =I[Sqgrt(Pa/Pstd)(Tstd/Ta)] b = sampler intercept
I = chart response
Qstd = standard flow rate Tav = daily average temperature
IC = corrected chart response Pav = daily average pressure
I = actual chart response
m = calibrator Qstd slope Calibrate By — = ¢

b = calibrator Qstd intercept

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

i i T2
For subsequent calculation of sampler flow: Y
1/m{(I)[Sqrt(298/Tav)(Pav/760)]-b)

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

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






Thai Environmental Technic Limited
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High Volume TSP&PM-10 Calibration Report

Location : Thai Environmemtal Tech Site ID : Bangkck Date: 1-2Aug-22

ITEM : TSP Serial No: (No.34 ) Calibrate By : Pipa

Site Conditions

Barometric Pressure (mm Hg) : 760.00 Corrected Pressure (mm Hg) @ 760.0
Temperature (°C) 1 25.0 Temperature {deg K} : 298.0
Average Press. (mm Hg) : 754.5 Corrected Average (mm Hg) : -
Average Temp (°C) : 31.6 Average Temp: (Deg K) : -

Calibration Orifice

Make : Tisch Qstd Slope : 1.99331
Model : TE-5025a Qstd Intercept : -0.00049
Serial# : 0068 Calibration Due Date : 15-Nov-22

Calibration Information

Plate or ORIFICE Qstd Indicate IC
Test # (in H,0) {(m3/min) (CFM) {corrected) Linear Regression
1 12.00 1.738 60.0 60.00 Slope : 34.7546
2 $.20 1.522 54.0 54.00 Intercept: 1.0714
3 7.00 1.328 50.0 50.00 Corr, Coeff: 0.9897
4 5.00 1.122 40.0 40.00
5 3.00 0.869 30.0 30.00 ¢ of Observations: 5
Calculations
Qstd = 1/m[Sqrt(H20(Pa/Pstd)(Tstd/Ta))-b] m = sampler slope
IC =I[Sqrt(Pa/Pstd)(Tstd/Ta)] b = sampler intercept
I = chart response
Qstd = standard flow rate Tav = daily average temperature
IC = corrected chart response Pav = daily average pressure
I = actual chart response
m = calibrator Qstd slope Calibrate By 2z

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

Pa = actual pressure during calibration (mm Hg)

Tstd = 298 deg K T PN
Pstd = 760 mm Hg Approve By ey B
For subsequent calculation of sampler flow:

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

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

e o T

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






Thai Environmental Technic Limited
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High Volume TSP&PM-10 Calibration Report

Location : Thal Environmental Tech Site ID : Bangkok Date: 1-Aug-22
ITEM : PM10 Serfal No: (No. 20 ) Calibrate By : Pipat
Site Conditions
Barometric Pressure (mm Hg) : 760.00 Corrected Pressure (mm Hg) : 760.0
Temperature (°C) : 25.0 Temperature (deg K) : 288.0

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

Average Temp (°C) :

Calibration Orifice

Make : Tisch Qstd Slope : 1.99331
Model : TE-50252 Qstd Intercept : -0.00049
Serial# : 0068 Calibration Due Date : 19-Nov-22
Calibration Information
Plate or ORIFICE Qstd Indicate Ic
Test # (in H,0) (m3/min) (CFM) (corrected) Linear Regression
1 12.30 1.760 62.0 62.00 Slope : 35.3232
2 10.00 1.587 56.0 56.00 Intercept: 0.151¢8
3 7.80 1.401 50.0 50.00 Corr. Coeff: 0.9985
4 4.80 1.099 40.0 40.00
5 3.00 0.869 30.0 30.00 ¢ of Observations: 5
Calculations
Qstd = 1/m[Sqrt(H20(Pa/Pstd)(Tstd/Ta))-b] m = sampler slope
IC =1[Sqgrt(Pa/Pstd)(Tstd/Ta)] b = sampler intercept
I = chart response

Qstd = standard flow rate
IC = corrected chart response
1 = actual chart response

Tav = daily average temperature
Pav = daily average pressure

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 — t
Pstd = 760 mm Hg Approve By E i ;ﬂ;ﬂ»e‘/}»mf f:/

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

e . i

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

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







Thai Environmental Technic Limited
YSEN managuaasy Ing 9106

High Volume TSP&PM-10 Calibration Report

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

ITEM: PM10O Serial No: (No. 22 ) Calibrate By : Pipat

Site Conditions

Barometric Pressure (mm Hg) : 760.00 Corrected Pressure (mm Hg) : 760.0
Temperature (°C) : 25.0 Temperature (deg K) : 298.0
Average Press. (mm Hg) : 754.5 Corrected Average (mm Hg) ! -
Average Temp ("C) 1 31.2 Average Temp: (Deg K) : -

Calibration Orifice

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

Calibration Information

Plate or ORIFICE Qstd Indicate ic
Test # (in H,0) (m3/min) (CFM) (corrected) Linear Regression
1 12.20 1.753 62.0 £2.00 Slope: 36.1714
2 9.60 1.555 56.0 56.00 Intercept: 0.0348
3 7.40 1.365 52.0 52.00 Corr. Coeff: 0.9910
4 5.20 1.124 42.0 42.00
5 3.00 0.869 30.0 30.00 ¢ of Observations: 5
Calculations
Qstd = 1/m[Sqrt(H20(Pa/Pstd)(Tstd/Ta))-b] m = sampler slope
IC =I[Sart(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

= calibrator Qstd slope Calibrate By =L

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

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

Pstd = 760 mm Hg Approve By

For subsequent calculation of sampler flow:
1/m{(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
e Tel : +66(0)2373-7799(Auto) Fax : +66(0)2373-7979 e admin@tet1995.com a www.tet1995.com






Thai Environmental Technic Limited
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High Volume TSP&PM-10 Calibration Report

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

ITEM : PM10 Serial No: (No. 28 ) Cazlibrate By : Pipat

Site Conditions

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

Temperature (deg K} : 298.0

Corrected Average (mm Hg) : -

Average Temp: (Deg K) : -

Calibration Orifice

Male : Tisch Qstd Slope : 1.99331
Model : TE-5025A Qstd Intercept : -0.00049
Serial# : o058 Calibration Due Date : 19-Nov-22

Calibration Information

Plate or ORIFICE Qstd Indicate ic
Test # (in H,0) (m3/min) (CFM) (corrected) Linear Regression
1 12.00 1.738 60.0 60.00 Slope : 34.3409
2 95.60 1.555 54.0 54.00 Intercept: 1.1340
3 7.40 1.365 50.0 50.00 Corr. Coeff: 0.5947
4 5.00 1.122 40.0 40.00
5 3.00 0.869 30.0 30.00 ¢ of Observations: s
Calculations
Qstd = 1/m[Sqrt(H20(Pa/Pstd)(Tstd/Ta))-b] m = sampler slope
IC =I[Sqart(Pa/Pstd)(Tstd/Ta)] b = sampler intercept
I = chart response
Qstd = standard flow rate Tav = daily average temperature
IC = corrected chart response Pav = daily average pressure
I = actual chart response
m = calibrator Qstd slope Calibrate By : =

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

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

Pstd = 760 mm Hg : Approve By "”f Ly 19
For subsequent calculation of sampler flow: ’
1/m(I)Sqrt(298/Tav)(Pav/760)]-b)

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

Thai Environmental Technic Limited 1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand
e Tel : +66(0)2373-7799(Aute) Fax : +66(0)2373-7579 » admin@tet1995.com ¢ www.tet1995.com
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High Volume TSP&PM-10 Calibration Report

Location : Thai Environmental Tech

ITEM ! PM10O

Barometric Pressure (imm Hg) : 76

Temperature (°C) : _g_g_._é ____________
Average Press. (mm Hg) : 7524.5
Average Temp (°C) : 31.8

Site ID : Bangkok Date :
Serial No :

1-Aug-22

(No. 30 Calibrate By : Pipat

Site Conditions

Corrected Pressure (mm Hg) : 75
Temperature (deg K) : 29

Average Temp: (Deg K) : -

Calibration Orifice

Make : Tisch Qstd Slope : 1.99331
Model : TE-5025A Qstd Intercept : -0.000459
Serial# : 0068 Calibration Due Date : 19-Nov-22
Calibration Information
Plate or ORIFICE Qstd Indicate ic
Test # (in H,0) (m3/min) (CFM) (corrected) Linear Regression
1 11.80 1.724 60.0 60.00 Slope: 35.5364
2 9.00 1.505 54.0 54.00 Intercept: 0.2642
3 7.00 1.328 50.0 50.00 Corr. Coeff: 0.9909
4 5.00 1.122 40.0 40.00
5 3.00 0.869 30.0 30.00 ¢ of Observations: 5
Calculations

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

Qstd = standard flow rate

IC = corrected chart response

I = actual chart response

m = calibrator Qstd slope

b = calibrator Qstd intercept

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

Pstd = 760 mm Hg

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

m = sampler slope

b = sampler intercept

I = chart response

Tav = daily average temperature
Pav = daily average pressure

Calibrate By < =&

Approve By

NOTE; Ensure calibration orifice has been certified within 12 manths of use

Thai Environmenta!l Technic Limited

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

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






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 CALIBRATION 0008

Cert.No.: 23MM160
Page.: 10f3

Certificate of Calibration

Equipment Electronic Balance

Manufacturer : Mettler Toledo

Modet : AB204

Serial No. : 1116392227

ID No. : TET.LAB.BALO1

Submifted by : Thai Environmental Technic Limited
1/6 Soi Ramkhamhaeng 145,

Khwaeng/Khet Saphan Sung,
Bangkaok 10240

Location ; Balance Room

Received order : - 10 April 2023
Calibration Date : 11 April 2023
Ambient Temperature : 15 °C t0 40 °C
Relative Humidity : 30 % to 90 %

Calibrated by : Khit Ruttanaprapachai

Approved by : %ﬁj}, .

Approved Signatory

( YyPornthippa Tameyakul
( ¢) Malee Butkruea

{ ) Suwit Imjai

Issue Date : 25 April 2023

The Unecertainties are for a confidence probability of approxzimately 5%

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 0053464



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

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

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

1) Standard Weight Set (E2) 16884 24053 70RC007 MM-0010-22 20 Jan 2024
- 2. This certificate is valid only to the item calibrated on date and place of calibration.

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

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

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

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

Range capacity : 0 g to 210 g Resolution 0.0001 g

Before Adjustment :

Balance . Measurement Coverage

Applied Weight Reading Correction Uncertainty Factor
(9) (9) (g) (tmg) (k)
100 99.9982 +0.0018 0.18 2.00

200 199.9965 +0.0035 0.28 2.00

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

a 1158498



Equipment : Electronic Balance Cert.No.: 23MM160
. -Condition As-Received:  Used ltem Page: 3 of 3
. 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 Front Front
Maximum difference between
Position 1 Position 2 Position 3 Position 4 Position 5 off-center and central loading

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

3. Departure from nominal value
’ Balance Measurement Coverage
Applied Weight Reading Correction Uncertainty Factor

(g) (g) (g9) (£mg) (k)

Unload 0.0000 0.0000 0.14 2.1

0.01 0.0100 0.0000 0.14 2.1

0.1 0.1001 -0.0001 0.14 2,11

0.5 0.5000 0.0000 0.14 2.1

1 1.0001 -0.0001 0.14 2.11

5 5.0000 0.0000 0.14 2.11

10 9.9999 +0.0001 0.14 2.1

25 24.9998 +0.0002 0.15 2.07

50 48.9998 +0.0002 0.18 2.05

100 00.9999 +0.0001 0.18 2.00

200 200.0000 0.0000 0.29 2.00

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

~-000-

a 1158498
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Thai Environmenﬁ:al Technic Limited
‘UTH%”I mﬂuﬂmsnﬂaé}u"l%w N6

Analyzer Calibration Report

Calibrate Date : 10-May-23 Temperature (°C ) 25°C
Analyzer Type : NOx Barometer (mmHg) : 759.9
Brand API Humidity (50£15 %) : 50.0%RE
Model 200A Dilutor APTI M700 S/N 525
Serial Number 1978 (No.15) Zero Alr APT M701 S/N 1926
Range 500 ppb Standard gas 200962 SK
Calibration of Span
) Before of Span.(ppb) After of Span.(ppb) o a
Supply Gas Ref Value(ppb) NOx NG NO, Nox NGO NO, % diff of Span
Zero 0.0 0.6 0.6 0.0 0.0 0.0 0.0 0.
Span 400.0 412.0 109.0 2.9 400.0 400.0 0.0 0.
Multi Point Calibration
Analyzer Disp.(ppb i
Ref Value(ppb) Y p.(ppb) ’ Outp%lt Difference .
NOx NO NO, Diff(ppb) % Diff Abs (%) Diff
0.0 0.5 0.3 0.2 0.32 0.001 0.08
100.0 101.2 101.1 0.1 1.10 0.011 1.10
200.0 199.8 189.6 0.2 -0.40 -0.002 0.20
400.0 399.4 398.8 0.6 -1.20 -0.003 0.30
Average Diff (%) 0.42
Multi Point Calibration
y=0.8952x + 0.792
400.0 T
;é 350.0 -
2 300.0
Z 2500
a
‘g 200.0
< 150.0
=
< 1000 -
50.0 -
0.0 100.0 200.0 300.0 400.0 500.0
Ref Value(ppb)
- : -
Calibrate by: \ /t\//x"/ Approved by : 77? Zf/:v"é‘ﬁ ¢ F

uAluasaf - oo

Thai Environmental Technic Limited

Fufioudd 02/00/15

myhnuudeiy | QF-QP16-06

e 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






Thai Environmental Technic Limited
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Analyzer Calibration Report

Calibrate Date : 10-May-66 Temperature (°C) : 25°C
Analyzer Type : NOx Barometer (mmHg) : 759.9
Brand S Humidity (50+15 %) : 50.0%RH
Model . 200A Dilutor . API M700 S/N 625
Serial Number : 1982 (No.16) Zero Air : API M701 S/N 1926
Range : 500 ppb Standard gas 200962 SK
Calibration of Span
Before of Span.(ppb) After of Span.(ppb)
Supply Gas Ref Value(ppb - % diff of Span
PPy ®PY) T Nox | No | No. | Nox NO NO, | P
Zero 0.0 1.3 1.1 0.2 0.0 0.0 0.0
Span 400.0 418.0 411.0 7.0 400.0 400.0 0.0
Multi Point Calibration
Analyzer Disp.(ppb i
Ref Value(ppb) M p.(pp )' : Outpl.lt Difference .
NOx NO NO, Diff(ppb) % Diff Abs (%) Diff
0.0 0.5 0.4 0.1 0.41 0.001 0.10
100.0 99.8 99.2 0.6 -0.80 -0.008 0.80
200.0 189.7 189.1 0.6 -0.90 ~-0.005 0.45
400.0 389.5 3988.7 0.8 -1.30 ~-0.003 0.33
Average Diff (%) 0.42
Multi Point Calibration
450.0 -
: y = 0.9963x + 0.006 -
400.0 - B
= 350.0
£ 3000 4 /
=% ;
g2 2500 -
=] :
5 2000 e -
1N :
2 1500 - / AAAAAAA
< ‘
50.0
0.0 E ; . : :
0.0 100.0 200.0 300.0 400.0 500.0
Ref Value{ppb)
\ f <
4 i i S
Calibrate by: {\/4??/ [f\‘/ Approved by : ) ( (/?‘3"(“&"’" v
! [%
/
v
uflundadi ;00 Fuflow’d 02/00115 sauiiuuesy | QF-QP16-06

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






Thai Environmental Technic Limited
USHN managuadenng a1nn

Analyzer Calibration Report

Calibrate Date : 10-May-23 Temperature (°C) _%_E:_Q c
Analyzer Type : NOx Barometer (mmHg) : 759.2
Brand API Humidity (50=13 %): 50.1%RH
Model . 200 B Dilutor API M700 S/N 625
Serial N“]nber . 1281 (NO . 20) Zero Air API M701 S/N 1926
Range 500 ppb Standard gas 200962 SK
(alibration of Span
Suonly G Ref Value(ppbh) Before of Span.(ppb) After of Span.(ppb) % diff of S
upply Gas ef Value(pp o 0 Vo, O <0 No, % diff of Span
Zero 0.0 3.2 1.2 1.0 0.0 0.0 0.0
Span 400.0 384.90 380.0 4.0 400.0 400.0 0.0
Multi Point Calibration
Analyzer Disp.(ppb iffer
Ref Value(pph) ¥ p-(ppb) . Outp?lt Difference :
NOx NO NO, Diff(ppb) % Diff Abs (%) Diff
0.0 0.6 0.4 0.2 0.40 0.001 0.10
100.0 99.1 89.0 0.1 -0.897 -0.010 0.97
200.0 189.7 198.8 0.9 -1.20 -0.006 0.60
400.0 389.1 398.5 0.6 -1.50 -0.004 0.38
Average Diff (%) 0.51
Multi Point Calibration
: 450.0 - -
! y = 0.9958x - 0.088
400.0 —"
i - 350.0
B
o T S ——
oa
. @ 250.0
oA
[ g 2000 /a.'/
¢ 21500 —
c /
< 100.0 / S i
50.0 /
0.0 & : < : - .
0.0 100.0 200.0 300.0 400.0 500.0
Ref Value(ppb)
N R
Yy e .2
Calibrate by: (%- A f/ . Approved by : ) { jwf,cgw T/‘
f

uflunssdi - oo

Thai Environmental Technic Limited

Tudoudf 02/09/15

mviiuvuesy | QF-QP16-06

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






Thai Environmental Technic Limited
USun matadunadeulng s1oa

Analyzer Calibration Report

Calibrate Date : Ll1-May-23 Temperature (°C ) 25°C
Analyzer Type : NOX Barometer (mmHg) : 752.0
Brand . API Humidity (50£15%): 50.0%RH
Model - 200 E Dilutor - API M700 S/N 625
Serial Number : 731(No.28) Zero Air : API M701 S/N 1926
Range : 500 ppb Standard gas . ADOZ6Z SK
(Calibration of Span
Before of Span.(ppb) After of Span.(ppb)
Supply G Ref Value(ppb % diff of S
Hpply Has ef Value(ppb) - =1 NO NO, NOx NO NO, o Qi ot opan
Zero 0.0 3.4 3.1 0.3 0.0 0.0 0.0 0.0
Span 400.0 384.5 381.2 3.3 400.0 400.0 0.0
Multi Point Calibration
Analyzer Disp.(ppb t iffer
Ref Value(ppb) 3 p.(pp )‘ : Ou p\lxt Difference :
NOx NO NGO, Diff(ppb) % Diff Abs (%) Diff
0.0 0.8 0.4 0.4 0.40 0.001 0.10
100.0 99.8 99.1 6.7 ~0.90 -0.009 0.80
200.0 189.7 188.5 1.2 -1.50 -0.008 0.75
400.0 388.5 398.4 0.1 -1.60 -0.004 0.40
Average Diff (%) 0.54
‘ Multi Point Calibration
450.0 -
| y =0.89954x% - 0.1
400.0 -+ 3
) R?=1
= 3500 - P
£ 3000
& 2500
a
5 200.0
"‘;‘. 150.0
T
& 100.0 -
50.0 /
00 C ; .
0.0 100.0 200.0 300.0 400.0 500.0
Ref Value(pph)
Ul s
Ny T LT
Calibrate by: =1 0/ 7 Approved by : I ;%1 codifves |
\\,«’/
uRlunsadi ;00 a"uﬁmgﬂa 02/09/15 ety - QF-QP16-06

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







Certificate 0of Analysis
Special Gases Mixture

Customer Details

Name: Address: Customer Tag No.:
Thai Environmental Technic Ltd. 1/6 Soi Ramihamhaernq 145,
Saphansoong, Saphansoang , Bangkok
10240
Certificate Details
Number: 3367/19 Date of Issue: 19-Sep-2019 Expiry date: 18-Sep-2023
Material Details
Production Order: 90155812 Material Coce: 608400-5K-44 Cylinder No.: 118310
Gas content: 5.520 M’ Filling pressure: 145.0 bar Valve: (GA 660 5SS
Cylinder Owner: LINDE Cylinde: Material: Spectra seal Cylinder Size: 40.0L
Laboratory Report
Analytical Result
Component Nmmina? Analysis Result’ Uncertainty? Method of Analysis’® Assay Date
Concentration
Sulphur Dioxide 40.0 ppm 41.4 ppm + 10 relative (6)1-PB-352 10-Sep & 19-5ep-19
In Nitrogen
Reference Stondard used in Assay
Reference Standard Cylinder number Concentration Expiry date
Sulphur Dioxide 11382356 25.50£0.25 ppm 7-Mar-20217
In Nitrogen
Analytical Instruments used in Assay
instrument,/Make /Niodel Analytical Principle Last Multipoint Calibration
FTIR Spectrometers Nicolet iS50 FTIR-S02 10-Sep-2019

Recommend usage condition

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

Comments

When reordering, please quote the material number

Note:

1. All results expressed in ifiis repott are on mole/mole basis, unless otherwise speaified The Assay of this standard has been performed in
accoxf}dme wath the £P¢. T1aceability Protocal EFA-600/R-12/531 for the Assay and Certification of Gaseous Calibration Standards using proceduie G1
2. The reported expandes uncertainty 1s based on 3 standard uncertainly multiplied by a zoversge factor k=2, providing & level of confidence of approximaltely 95%.
The measurement of s matenal s raceable 10 the SI thiough the reference gas standad which is raceable to Swiss National Standard of Mass of
other recognised naticnal metrology nstitutes.
3.{1) Gas Chromatography, (2) Paramagnenc Oxygen Analyzer, (3) Electiochemical Oxyien Analyzer, {4) tectrochemcal Moisture Analyzer,

(5} Total Hydrocarbon /’ﬂc‘\kei &) Gther - Specified y
1Y
Sukanya Parinyasoontorn /

Page 1ol 1 Signatory for and on behalf of Linde (Thauland) Co., Lid.
1his teport shall ot be reproduced except in full PB-002/1006
. ) . o l55:H/2, 01 March 2018

USEn Aud (Usandlng) SR (uvnsy) Linde (Thailand) Public Company Limited
nelmanonyaat 030757 7TO5TeS FLL. R2gistiation no. 107537009785
Gu 15 UWUMoIaE 10 2/3 Vi 14 AUUUTIUTASIA (L. 6.5 AU 15" Floor, Bangna Tower A, 2/3 Moo 14, Bangna Trad K. 6.5 Road, Bangkaew
2.U0wE D.AUNSUSIMS 10540 nsrlwr (66) 2338-6100  Insans (66) 2338-6333 Bangplee, Samutgrakarnwsao, Tel (66)2338-6100 Fax (66) 2338-6333
Tsuouoalnss : 105 Wy 5 auwadas s.u00UnD a:iBuinsy 24180 wellgrow Plant: 105 Moo 5, T.Bangsamak, A.Bangpskong, Chachoengsac 24180

NS (66) 38.570-479-93 Insa1s (66) 38.570-323 Thailand, Tel (66) 38.570-479-93 Fax (66) 38.570-323






Thai Environmental Technic Limited
YIHN managunadauing ana

Analyzer Calibration Report

Calibrate Date :11l-May-23 Temperature (°C) : 25°C 3
Analyzer Type 50, Barometer (mmHg) : 760.0 B
Brand : Thermo Humidity (50£15 %) :  50.0 %RH
Model . 43¢ Dilutor . API M700 S/N 625
Serial Number -43C57277312 (No.14) Zero Air : API M701 S/N 1926
Range : 500 ppb Standard gas . 1ls3lc
Calibration of Span
Supply Gas Ref Value(ppb) | Before of Span.(ppb) | After of Span.(ppb) Abs% diff of Span
Zero 0.0 2.3 0.0 0.0
Span 400.0 412.0 400.0 0.0

Multi Point Calibration

. Output Differ
Ref Value(ppb) | Analyzer Disp.(ppb) , utput Ds - crenee -
Diff (ppb) Percent Diff Abs Percent Diff
0.0 0.4 0.4 0.00 0.10
100.0 99.1 -0.9 -0.01 0.90
200.0 198.7 -1.3 -0.01 0.65
400.0 388.5 -1.5 0,00 0.38
Average Diff (%) 0.51
Multi Point Calibration
450.0
y=09957x-0.08 _
400.0 T
= 3500 -
% 250.0 s /
a /
5 2000 e
& , s
= 1500 ¢ .
et i /
< 100.0 /u ,,,,,
500 -
0.0 € : ,
0.0 100.0 200.0 300.0 400.0 500.0
Ref Value(ppb)
di .
[ / N — Y. 7 ¥
Calibrate by: //7{\/\ \/’// Approved by : [ & octhe 5
¢
uflunsedi : 00 Sufeusia 02/00/15 mufiuues : F-QP16-06

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






Thai Environmental Technic Limited
U3uN madaguadenlng aine

Analyzer Calibration Report
Calibrate Date :12-May-23 Temperature (°C ) 25°¢C
Analyzer Type S0, . Barometer (mmHg) :  755.0
Brand . APT Humidity (50£15%): 50.0 %RH
Model - 100A Dilutor : API M700 S/N 625
Serial Number 11563 (No.15) Zero Air API M701 S/N 1926
Range : 500 ppb Standard gas 118310 -
Calibration of Span
Supply Gas Ref Value(ppb) | Before of Span.(ppb) | After of Span.(ppb) Abs% diff of Span
Zero 0.0 4.1 0.0 0.0
Span 400.0 382.0 400.0 0.0
Multi Point Calibration
Ref Value(ppb) | Analyzer Disp.{ppb) - Output D1fference -
Diff (ppb) Percent Diff Abs Percent Diff
0.0 0.4 0.4 0.00 0.10
100.0 100.5 0.5 0.01 0.50
200.0 189.7 -0.3 0.00 0.15
400.0 401.2 1.2 0.00 0.30
Average Diff (%) 0.26
Multi Point Calibration
450.0
£00.0 y=1.0:21§xl+ 0.14
= 3500 -
& 3000 -
& 2500
Q H
b 2000 ,.._ STV RPN o <SRN .
Z 1500 -
© . :
< 1000 - /5/
50.0 -
0.0 E . : V
0.0 100.0 200.0 300.0 400.0 500.0
: Ref Value(ppb)
N (f‘ - L{//_
Calibrate by: kﬁ'[f}\ / ( .- Approvedby: | .:(»’.;)/y'/w o
| J
|

ufluadedi : 00 Fuftauld 02/09/15 mufuuulesy : QF-QP16-06

Thai Environmental Technic Limited 1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand
e Tel : +66(0)2373-7799(Auto) Fax : +66(0)2373-7979 o admin@tet1995.com & www.fet1995.com






Thai Environmental Technic Limited
USHN madagunadeling 3196

Analyzer Calibration Report
Calibrate Date :10-May-23 Temperature (°C ) 25°C
Analyzer Type S0, Barometer (mmHg) : 755.0 B
Brand : API Humidity (50+15%): 50.0 %RH
Model 100A Dilutor - API M700 S/N 625
Serial Number 01412 (No.17) Zero Air API M701 S/N 1926
Range : 500 ppb Standard gas 118310 -
Calibration of Span
Supply Gas Ref Value(ppb) | Before of Span.(ppb) | After of Span.(ppb) Abs% diff of Span
Zero 0.0 4.1 0.0 0.0
Span 400.0 392.0 400.0 0.0
Multi Point Calibration
. tput Differ
Ref Value(ppb) | Analyzer Disp.{ppb) - Qutput Di - cTemce -
Diff (ppb) Percent Diff Abs Percent Diff
0.0 0.4 0.4 0.00 0.10
100.0 101.2 1.2 0.01 1.20
200.0 200.8 0.8 0.00 0.40
400.0 401.3 1.3 0.00 0.33
Average Diff (%) 0.51
Multi Point Calibration
450.0
y =1.0017x + 0.62
400.0 M
R?=1
o 350.0 - - e
Q. /
a 300.0 /
Z 2500 -
5 2000 e
2 150.0 - -
| ;
L 00,0 oo ciiiney
50.0 -
0.0 100.0 200.0 300.0 400.0 500.0 :
* Ref Value(ppb)
Il ! _ -
A4 <_ o )
; - '}
Calibrate by: C//JAJ S — Approved by : P Yy echen L
( 1Y
/
/

./

uf lupsed - 00

Fufteusia 02/09/15 mufinuuiesy : QF-QP16-06

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






Thai Environmental Technic Limited

UIEN madagunndaulng 3158

Analyzer Calibration Report
Calibrate Date :16-May-23 Temperature (°C ) 25°c ]
Analyzer Type 50, Barometer (mmHg) :  758.2
Brand : Teledyne Humidity (50£15%): 52.0 %RH
Model - 100 E Dilutor : API M700 S/N 625
Serial Number 1064 (No.24) Zero Air APT M701 S/N 1926
Range : 500 ppm Standard gas 118310
Calibration of Span
Supply Gas Ref Value(ppb) Before of Span.(ppb) | After of Span.{ppb) Abs% diff of Span
Zero 0.0 0.5 0.0 0.0
Span 400.0 384.0 400.0 0.0
Multi Point Calibration
Ref Value(ppb) | Analyzer Disp.(ppb) - Qutput Dlt."ference -
Diff (ppb) Percent Diff Abs Percent Diff
0.0 0.4 0.4 0.00 0.10
100.0 101.2 1.2 0.01 1.20
200.0 200.5 0.5 0.00 0.25
400.0 398.7 -0.3 0.00 0.08
Average Diff (%) 0.41
Multi Point Calibration
450.0 -
| y=0.9975x +0.88 _
400.0 - o
g 3500 SE—
& 300.0 . « s
& 2500 e
2 .
5 2000 - n/
_;‘ 150.0 - et e e e e e e e
jord 4
< 1000 - e e e
50.0 - - -
0.0 - EO—— . v ¥
100.0 200.0 300.0 400.0 500.0
Ref Value(ppb)
Calibrate by: L7 - Approved by : l'e (/Lf ocker D
—
-

nfdlvased 00

Thai Environmental Technic Limited

Tufieusid 02/09/15 mvAnuUHesy | QF-QP16-06

1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung  Bangkok 10240 Thailand
o Tel: +66(0)2373-7799(Auto) Fax : +66(0)2372-7979 ¢ 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 14 March, 2023 Certification No.  103/23
Page : 1 of 2

Object : Wind speed and wind direction

Manufacturer : Davis Instruments Inc.

Type : Weather Wizard i

Serial No. WCB0731A97 ID No. : No.4

Customer : Thai Environmental Technic Limited.

1/6 Soi Ramkhamhaeng 145,

Khwaeng/Khet Saphan Sung, Bangkok 10240.

Calibration Condition : Temperature  25.1 °C  Barometric Pressure 1011.1 hPe

NATIONAL STANDARD WIND TUNNEL

: Micromanometer Theodor Friedrichs FCO14 Senal No. 8310118

: HOOK GAGE NO 1425 Pitot Tube Theodor Friedrichs Type 0800.0000 serial 9023
N.LS.T. Test Reference Number 731/241480 : Standard Velocity at 20 - 30 m/sec

. Ultrasonic Anemometer Model DA-650-3TV (sensor TR-90AH)

Serial Number 110730028 (sensor 120629586)

JAPAN  QUALITY ASSURANCE ORGANIZATION

Calibrated by : E\km’mgﬁfavk Smﬁ

Mr. Watcharapol Subwat Mr Pls

Mechanical Engineer




THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certification No. 103/23

14 March, 2023 Page : 2 of 2

Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vacumm Velocity Velocity Corvection

m/sec inches H20 | inches H20 m/see¢ im/sec

1.00 - - 0.4 0.60

3.02 - - 2.2 0.82

5.00 - - 4.5 0.50

7.00 - - 6.3 0.70

9.02 - - 8.5 0.52

11.01 - - 103 0.71

13.01 - - i2.5 0.51

15.01 - - 14.3 9.71

17.02 - - 16.5 0.52

20.02 - - 193 0.72

Wind Aloft Plotting Board,

US.DEPARTMENT OF COMMERCE WEATHER BUREAU

WINO DIRETION

TESTED WIND DIRECTION

0
90
180

270

8]

30

Calibrated by :
H@?mef@k
Mr. Watcharapol Subwat

Mechanical Engineer

Nt TEd 3
R -




THAI METEOROLOGICAL DEPARTMENT

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

Calibration Certificate

Issued by : Calibration & Test Section : Meteorological Instruments Burea

Date of Issue 14 March, 2023 Certification No. 104/23
Page : 1 of 2

Object : Vantage VUE Wireless Weather Station

Manufacturer ; Davis Instruments

Type : 6351EU ID No. No.15

Serial No. Display F111207B053 Transmitter F1112078053

Customer : Thai Environmental Technic Limited.

1/8 Soi Ramkhamhaeng 145,

Khwaeng/Khet Saphan Sung, Bangkok 10240,

Calibration Condition : Temperaiure 25.1 °c Barometric Pressure 1010.6 hPa

NATIONAL STANDARD WIND TUNNEL

: Micromanometer Theodor Friedrichs FC014 Serial No. 9310118

: HOOK GAGE NO 1425 Pitot Tube Theodor Friedrichs Type 0800.0000 serial 9023
N.L.S.T. Test Reference Number 731/241460 : Standard Velocity at 20 - 30 m/sec

: Ultrasonic Anemometer Model DA-650-3TV {(sensor TR-80AH)

Serial Number 110730029 (sensor 120622586)
JAPAN  QUALITY ASSURANCE QORGANIZATION
TN

Calibrated by : y\ @‘W\E‘L, Si g
Joer

Mr. Waicharapol Subwat Mr. PISOéd Plomsut

!
i

Mechanical Engineer i




THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certification No. 104/23

14 March, 2023 Page : 2 of 2
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vacumm Velocity ‘. ;sf;elocity "—C‘;;;‘ﬁ:;‘_'”
m/sec inehes HIO | inches H20 | m/sec m/sec m/sec
1.00 - - - 0.4 0.60
3.02 - - - 2.7 0.32
5.00 - - - 4.5 3.50
7.00 - - - 6.7 0.30
9.02 - - - 8.5 0.52
11.01 - - - 10.3 0.71
13.01 - - - 12.5 0.51
15.01 - - - 143 0.71
17.02 - - - 16.5 0.52
20.02 - - - 19.3 Q.72
Wind Aloft Plotting Board.

US.DEPARTMENT OF COMMERCE WEATHER BUREAU
WIND DIRETION TESTED WIND DIRECTION
0 9
20 90
180 180
270 270

Calibrated by :

Nobreagpet

Mr. Watcharapol Subwat M etecir

AR
glogical 1

Y
5

Mechanical Engineer



THAI METEOROLOGICAL DEPARTMENT

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

Calibration Certificate

lssued by : Calibration & Test Section : Meteorological Instruments Bureau

Date of Issue 16 January, 2023 Certification No. 015/23
Page : 1 of 2

Object : Wind speed and wind direction

Manufacturer : Davis Instruments inc. -

Type : Wealher Wizard |

Serial No. WC01014A16 D No. No.16

Customer : Thai Environmental Technic Limited.

1/6 Soi Ramkhamhaeng 145,

Khwaeng/Khet Saphan Sung, Bangkok 10240.

Calibration Condition : Temperature 25.1 °c Barometric Pressure 1009.3 hPa

NATIONAL STANDARD WIND TUNNEL

: Thermal Anemometer 6842 S/N 91563

: HOOK GAGE NG 1425 Pitot Tube Theodor Friedrichs Type 0800.0000 seriai 9023
N.I.S.T. Test Reference Number 731/241480 : 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 : Standard Ve!ogji'y’gtp: 20
. [‘Kﬁu@{l (, . ./, \ ,/[ JiT ) o
Calibrated by @ [N& "(‘9 Slgnerf": Fa ! {Authorised Signatory) -
(b F =
Mr. Watcharapol Subwat Mr. Pisood Pomsut " for the Chief

&
|

Mechanical Engineer Sub-Staxidatd I‘{;‘@}fifumeht




THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certification No. 015/23

16 January, 2023 Page : 2 of 2
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vacumm Velocity Velocity Correction
m/sec inches H20 | inches H20 | m/sec m/sec m/sec
1.00 - - - 0.9 0.10
3.02 - - - 2.7 0.32
5.00 - - - 4.9 0.10
1.00 - - - 6.7 0.30
9.02 - - - 8.9 0.12
11.01 - - - 10.7 0.31
13.01 - - - 13.0 0.01
15.01 - - - 14.5 0.51
17.02 - - - 17.0 0.02
20.02 - - - 19.5 0.52
Wind Aloft Plotting Board.
US.DEPARTMENT OF COMMERCE WEA] HER BUREAU
WIND DIRETION TESTED WIND DIRECTION
0 0

90 90

180 180

270 270

Calibrated by : , . ,
4“5}%%@70\— ' éal}bﬁiation & Test Seqtios;‘, i
Mr. Watcharapol Subwat Metéo?éligical Instruments Bﬁ_reau

Mechanical Engineer




THATI METEOROLOGICAL DEPARTMENT

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

Calibration Certificate

lssued by : Calibration & Test Section : Meteorological Instruments Bureau

Date of Issue 16 January, 2023 Certification No. 016/23
Page : 1 of 2

Object : Wind speed and wind direction

Manufacturer : Davis Instruments Inc,

Type : Weather Wizard [l

Serial No. WC21014A82 iD No. No.17

Customer : Thai Environmental Technic Limited.

1/6 Soi Ramkhamhaeng 145,

Khwaeng/Khet Saphan Sung, Bangkok 10240.

Calibration Condition : Temperature 25.1 °C  Barometric Pressure 1009.4 hPa

NATIONAL STANDARD WIND TUNNEL

: Thermal Anemometer 642 S/N 91563

- HOOK GAGE NO 1425 Pitot Tube Theodor Friedrichs Type 0800.0000 serial 9023
N.I.8.T. Test Reference Number 731/241460 : Standard Veiocity at 20 - 30 m/sec
: Ultrasonic Anemometer Model DA-650-3TV (sensor TR-00AH)

Serial Number 110730022 (sensor

o

120629586)

JAPAN QUALITY ASSURANCE ORGANIZATION : Standard Velogiy at)’

/ o B . PP
. .. . / / A .
Calibrated by : Nﬁ‘\}@‘:\)ﬁﬂ, Szgne/d: \/ {Authorised Signatory}y |
{ ’//an 5 9 - - ;

Mr. Watcharapol Subwat Mr. Piso6d Promsut - for the Chief

i
Mechanical Engineer g

Sub-Standaid Tinstrdmcn‘tﬂ "

o



THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certification No. 016/23

16 January, 2023 Page : 2 of 2
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vacumm Velocity Velocity Correction
m/sec inehes H20 | inches H20 | mn/sec m/sec m/sec
1.00 - - - 0.4 0.60
3.02 - - - 2.2 0.82
5.00 - - - 4.5 0.50
7.‘50 - - - 6.3 0.70
9.02 - - - 8.5 0.52
11.01 - - - 10.3 0.71
13.01 - - - 12.5 0.51
15.01 - - - 14.3 0.71
17.02 - - - 16.5 0.52
20.02 - - - 19.3 0.72
Wind Aloft Plotting Board.
US.DEPARTMENT OF COMMERCE WEATHER BUREAU
WIND DIRETION TESTED WIND DIRECTION
0 0

90 390

180 180

270 270

Calibrated by :

H AU@%L

Gfalib;"at'ion" & Testhc;{ior;z o
Mr. Watcharapol Subwat Meteoralogical Insi:u’rﬁights ?i

€au

Mechanical Engineer



SCARLET | TECH

Certificate of Calibrator
for ST-120 Sound Calibrator

No. 202109234143
Name of Product Sound Calibrator
Type : ST-120
Serial Number ST120C0263E
Specification Class 1
Date 2022/12/22
Tested by ‘jm
1. Outside : OK
2. Sound Pressure Level : 93.97dB ; 114.03 dB
3. Frequency : 998.30 Hz
4, Distortion : 1.15% ; 1.35%

Environment conditions :

Air temperature : 18 °C
Relative humidity : 62 %
Static pressure : 101.9 kPa

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

Catibratian Labhoratory

CERTIFICATE OF CALIBRATION

NO. 20221215061

Name of Product: Sound Level Meter
Model: ST-11D

Serial Number: 820393
Specification: Class 1
Conclusion: Pass

Date of calibration: 2022-12-15

Due Date: 2023-12-14

i L

Calibrated by:

L This report certifies that all calibration equipment used in the test is traceable with the internal 1S09001 procedures and meets all specification given in
the Manual(s) or respectively surpass then, and applies only to the unit identified above.

il This certificate is produced with advanced eguipment & procedures which permit comprehensive guality assurance verification of all data supplied herein.
Hl. This certificate of calibration shall not be reproduced except in full, without written permission of the Scarlet Tech Co Ltd Taiwan.
1. Preliminary inspection: 0K

2. Type & serial No. of Microphone: AWA14425-52174 4, Measuring up limit: 140 dBA

3. Adjustments to indicated sound levels: 5. Frequency weightings (Acoustic signal tests for Z weighting, other
lectric signal tests.
Type of Calibrator_B&K 4231 electric signal tests.)

Sound Pressure Level 940 dB

Equivalent Free-field Sound Level (reference environment conditions) 93.8 dB

Nominal Frequency weighting / dB Nominal Frequency weighting / dB
frequency /Hz A c z frequency /Hz A c 2
10 -71.1 -14.4 0.2 1000 0.0 0.0 -0.1
20 -50.3 -6.4 -0.3 2000 0.1 0.0 0.0
315 -38.4 -2.1 0.1 4000 1.2 -0.1 0.0
63 -26.1 -0.4 -0.1 8000 1.2 -0.8 0.0
125 -16.4 -0.1 -0.1 12500 -5.2 -7.2 0.1
250 -8.6 0.1 0.0 16000 -11.5 -13.3 0.2
500 -3.1 0.1 0.1 20000 -23.4 -25.8 -0.3




6. Self-generated noise

Microphone replaced by electrical input signal device

7.7 dB(A) 8.4 dB(C) 13.9 dB(Z)
7. F&S Weighting
Rate of the F weighting decrease (dB/s) 35.2
Rate of the S weighting decrease (dB/s) 4.2
Deviation of F&S -0.1

8. Level Linearity (A-weighting at frequency 1 kHz)

Reference sound level 90.0 dB

Max error at 10dB steps upper reference sound level -0.1 dB

Max error at 1dB steps within 5dB of the upper limit linear operating range 0.0 dB

Max error at 10dB steps below reference sound level 0.1dB

Max error at 1dB steps within 5dB upper the tower limit linear operating range_0.1dB

9. Tone burst response (A Weighting) :

Toneburst response /dB
Single Toneburst duration /ms
Larmax-La Lasmax-La Lag-La LAeqT’LA
500 0.0 -4.0 -2.9 -7.0
200 -1.0 -7.4 -6.9 -7.0
50 -18.0 -26.9 -26.9 -7.0
10 -27.2 / -36.0 -7.0
10. Peak C sound level (500Hz) :
Cycle One cycle nominal value Positive half nominat value | Negative hatf | nominal vatue
LCpeak-LC(dB) 3.4 35 2.4 23 2.4
11. Overload indication: Pass
12, Statistical analysis function
Sweep signal maximum indicated sound level: 112.8 dB
Sweep amplitude: 40 dB
Scan cycle time: 60 S; Measurement period: 180 S.
h ical cal
Items Measured value/dB Theoretical calculated Error/dB
value/dB
LAeq,T 103.2 103.2 0.0




LS 10.8 110.8 0.0
L10 108.8 108.8 0.0
L50 92.9 92.8 0.1
L90 76.9 76.8 0.1
L95 75.0 749 0.1

Uncertainty of measurementresults: 0.4 dB (k=2)

Environment conditions:

Air temperature: 20 °C
Relative humidity: 60 %
Static pressure: 101.8 kPa
Reference equipment used in the calibration:
Description: Model Serial No. Expiry Date Traceable To
Microphone B&K 4191 2929405 2024-12-15 NML
Multi function sound calibrator B&K 4226 2288444 2024-10-15 CIGISMEC
Signal generator DS 360 33873 2024-10-15 CEPREI

Test specifications:

1. All Scarlet's Sound tevel Meter has been calibrated in accordance with the requirements as specified in 150 17025 and the lab
calibration procedure SMTP004-CA-152.

2. The electrical tests were performed using an electrical signal substituted for the microphone which was removed and replaced by an
eguivalent capacitance within a tolerance of £20%.

3. The acoustic calibration was performed using an B&K 4226 sound calibrator and corrections was applied for the difference between the
free-field and pressure responses of the Sound Level Meter.

References:

IEC 61672-3 Sound Level Meters Part 3: Periodic tests
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SCARLETTECH

Calibration Laboratory

CERTIFICATE OF CALIBRATION o

NO. 20221215062

Name of Product: Sound Level Meter
Model: ST-11D

Serial Number: 820394
Specification: Class 1
Conclusion: Pass

Date of calibration: 2022-12-15
Due Date: 2023-12-14

i L

Calibrated by:

L This report certifies that all calibration equipment used in the test is traceable with the internal ISO9001 procedures and meets all specification given in
the Manual(s) or respectively surpass then, and applies only to the unit identified above.
i This certificate is produced with advanced equipment & procedures which permit comprehensive quality assurance verification of all data supplied herein.
LR This certificate of calibration shall not be reproduced except in full, without written permission of the Scarlet Tech Co Ltd Taiwan.
1. Preliminary inspection: 0K

2. Type & serial No. of Microphone: AWA14425-52756 4. Measuring up timit: 140 dBA

3. Adjustments to indicated sound levels: 5. Frequency weightings (Acoustic signal tests for Z weighting, other
electric signal tests.
Type of Calibrator_B&K 4231 9 )

Sound Pressure Level_94.0 dB

Equivalent Free-field Sound Level (reference environment conditions) 93.8 dB

Nominal Frequency weighting / dB Nominal Frequency weighting / dB
frequency /Hz A c 7 frequency /Hz A ¢ 7
10 -71.1 -14.4 0.2 1000 0.0 0.0 -0.1
20 -50.3 -6.4 -0.3 2000 0.1 0.0 0.0
315 -39.4 -2.2 0.1 4000 1.2 -0.1 0.0
63 -26.1 -0.3 -0.1 8000 12 -0.8 0.0
125 -16.1 -0.1 -0.1 12500 -5.2 7.2 0.1
250 -85, 0.1 0.0 16000 -11.5 -13.4 0.2
500 -3.2 0.1 0.1 20000 -23.4 -25.8 -0.3




6. Self-generated noise

Microphone replaced by electrical input signal device

10.8 dB(A) 10.3 dB(C}) 15.8 dB(Z}
7. F&S Weighting
Rate of the F weighting decrease (dB/s) 35.1
Rate of the S weighting decrease (dB/s) 41
Deviation of F&S -0
8. Level Linearity (A-weighting at frequency 1 kHz)
Reference sound level 90.0 dB
Max error at 10dB steps upper reference sound level -0.] dB
Max error at 1dB steps within 5dB of the upper limit linear operating range 0.0 dB
Max error at 10dB steps below reference sound level 0.1 dB
Max error at 1dB steps within 5dB upper the lower Limit linear operating range 0.1 dB
9. Tone burst response (A Weighting) :
Toneburst response /dB
Single Toneburst duration /ms
Lapmax-La Lasmax~La Lag-La Laeqr-La
500 0.0 -4.0 -2.9 -7.0
200 -1.0 74 -6.9 -7.0
50 -18.0 -26.9 -26.9 -7.0
10 <271 / -36.0 -7.0

10. Peak C sound level (500Hz) :

Cycle One cycle nominal value Paositive half nominal value Negative half | nominal value
LCpeak-LC(dB) 3.4 35 2.4 2.4 23 2.4
11. Overload indication:  Pass
12. Statistical analysis function
Sweep signal maximum indicated sound level: 112.8 dR
Sweep amplitude: 40 dB
Scan cycle time: 60 S: Measurement period: 180 S.
Theoretical calculated
ltems Measured value/dB Error/dB
value/dB
LAeq,T 103.2 103.2 0.0




L5 110.8 10.8 0.0
L10 108.8 108.8 0.0
L50 92.9 92.8 0.1
L90 76.9 768 0.1
L98 75.0 74.9 0.1

Uncertainty of measurement results: 0.4 dB (k=2)

Environment conditions:

Air temperature: 20 °C
Relative humidity: 60 %
Static pressure: 101.8 kPa
Reference equipment used in the calibration:
Description: Model Serial No. Expiry Date Traceable To
Microphone B&K 4191 2929405 2024-12-15 NML
Mutti function sound calibrator B&K 4226 2288444 2024-10-15 CiGISMEC
Signal generator DS 360 33873 2024-10-15 CEPRE!

Test specifications:

1. All Scarlet's Sound level Meter has been calibrated in accordance with the requirements as specified in IS0 17025 and the lab
calibration procedure SMTP004-CA-152.

2. The electrical tests were performed using an electrical signal substituted for the microphone which was removed and replaced by an
equivalent capacitance within a tolerance of £20%.

3. The acoustic calibration was performed using an B&K 4226 sound calibrator and corrections was applied for the difference between the
free-field and pressure responses of the Sound Level Meter.

References:
IEC 61672-3 Sound Level Meters Part 3: Periodic tests






LETISTR NSC-TISETIS 1
CALIBRATION (037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

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

CALIBRATION CERTIFICATE

Submitted by : THATI 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. : 181203570

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 28389871,
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%;3/

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

FM.BL.MTC.002 Rev.4

Head Office Office/Laboratory Office

35 i 3 Tambon Khlong Ha, Amphos Khiong Luang,  Soi 1€, Bangpoo Industrial Estate, Sukhumvit Road, 196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Changwat Pathurmthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thailand  Thailand

Tel. {68) 0 2577 9000 Tel. (66) 0 2323 1672-80 ext. 115, 116 Tel. {66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (6630 2577 2009 % (66) 0 2323 9165 Fax. {66) 0 2579 8592

-
FaX
E-mail : rumpai@tistr.orth Websiteanww tistr.orth E-mail : mic@tistr.onth E-mail : sumalee@tistrorth




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 20pPa at 1600 Hz
Acoustic Output in dB re 2011Pa , 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
172 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%

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

3. The microphone volume correction was not included.

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

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

FM.BLMTC.002 Rev.4

Head Office Office/Laboratory Office

35 Mu 3 Tembon Khlong Ha. Amphoe Khtong Luang.  Soi 1€ Bangpoc Industrial Estate, Sukhumvit Road, 196 Phahonyothin Road, Chatuchek, Bangkok 10900,
Changwat Pathurnthani 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 Websitenaway tistr.or th E-mall : mic@tistr.or.th E-mail : sumalee@tistr.orth



ITISTR NSC-TISITIS 17025
CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Reguest No. 21-66/0197 MTC No. EEL. BP.  60/0166
Nominal Gutput of Unit Under Test = 114 dB re 20uPa at 1000 Hz
Acoustic Qutput in dB re 2011Pa , 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&Ijaer 4180 113.96 -0.04 +0.10 10.75 dB
2. Frequency
Standard Microphone Measured Frequency Deviated value| Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) IEC60942:2003 Class 2
172 inch Bruel&Kjaer 4180 985.1 -14.9 +1.5 +2.0%
3. Total Distortion
Standard Microphone Measured Total Distortion Uncertainty Tolerance limit
Type (%) (%) TEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 2.60 +0.60 +4.0%

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

3. The microphone volume correction was not included.

Calibrated by : Approved by :

(Mr.Weerachai Deechaiyae)

End of Certificate

;‘ec or
‘ (ST é
Electrical and Eiectronlc Standards Laboratory
Date of Calibration : 16 Jan. 2023 Industrial Metrology and Testing Service Centre
Date of Issue : 18 Jan. 2023 Ref : 2011266011000062001

373

The results relate only to the items tested/calibrated or value assigned.
Achvertising the Report/Certificate and puo"

ty of the results except in full are prohibited unless written permission is obtained from the governor of TISTR.

FM.BL.MTC.002 Rev.4

Head Office Office/Laboratory

Office
35 Mu 3 Tamben Khilong Ha, Amphoe Khlong Luang,  Soi 1€, Bangpoo Industrial Estate, Sukhumvit Road, 196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Chargwat Pathurnthani 12120, Thailand Arnphoe Muang, Changwat Samutprakan 10280, Thailand  Thailand
Tel. (86} ¢ 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 200% Fax. (66} 0 2323 2165 Fax. (66) 0 2579 8592

E-miail : rumpai@tistr.orth Websiterwaw tistr.or.th E-mail : ric@tistr.onth E-mall : sumateegtistror.th







Thai Environmental Technic Limited

UIEN madafunadeulneg s15a

Equipment Type

Calibrator

Sound Level Meter Calibration Report

: Sound Level Meter

Calibration Date

Barometric pressure (mmHg) .

24-May-2023

: TENMARS Sound Calibrator TM-100 759.0  mmHg
Standard 1 IEC 60942 Temperature (23£3)°C L35 e
Accuracy :94.0 £0.3 dB and 114.020.5 dB Relative Humidity(50+15 %) . 500 o RH
Frequency rat 1,000 Hz 1% Dued Date of Calibrate 30-June-2023
Calibrator Serial NO. 1 181203570
. Instrument Calibrated Reference Before Adjust After Adjus{ Deviation Result
Brand | Model | Serfal NO.| Acoustic dB | a5efi1 |a¥afi2|aSen3| wla | =dB +dB | Calibrate
94.0 94.1 94.1 94.1 941
18 ACO 6226 070046 94.0 0.1 PASS
114.0 114.0 114.0 | 114.0 | 114.0
94.0 94.1 94.1 941 94.1
18 ACO 6226 070047 94.0 0.1 PASS
114.0 114.1 114.1 114.1 114.1
94.0 93.9 93.9 93.9 93.8
20 ACO 6226 070048 94.0 0.1 PASS
114.0 113.9 113.9 | 113.8 | 1139
94.0 94.1 94.1 94.1 94.1
21 ACO 6226 070049/' 94.0 0.1 PASS
’ 114.0 114.0 114.0 | 114.0 | 1140
94.0 94.1 94.1 94.1 94.1
23 RION NL-21 | 00487676 94.0 0.1 PASS
114.0 114.0 114.0 | 114.0 | 114.0
94.0 93.8 93.8 93.8 g3.8
25 ACO 6226 100098 94.0 0.2 PASS
114.0 113.8 113.8 | 1138 | 113.8
94.0 941 94.1 94.1 94.1
26 ACO 6226 100099 94.0 0.1 PASS
114.0 114.0 114.0 | 114.0 | 1140
94.0 94.1 94.1 94.1 94.1
28 ACO 6226 100101 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
29 ACO 6226 100102 94.0 0.1 PASS
114.0 114.0 114.0 | 114.0 | 114.0
94.0 94.1 94.1 941 94.1
30 ACO 6226 100106 84.0 0.1 PASS
114.0 114.0 114.0 | 114.0 | 1140
4
Calibration By 7
Approve by fy ya ke &

Thai Environmental Technic Limited

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

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







Thai Environmental Technic Limited
U3EN madagindaylng I1ne

Sound Level Meter Calibration Report

Equipment Type : Sound Level Meter Calibration Date D 24-May-2023
Calibrator : TENMARS Sound Calibrator TM-100 Barometric pressure (mmHg) . 7599 mmHg
Standard - TEC 60942 Temperature (23+3)°C 25 eC
Aceuracy :94.0=0.3 dB and 114.00.5 dB Relative Humidity(S0£15%) . 500 %RH
Frequency cat 1,000 Hz 1% Dued Date of Calibrate 30-June-2023
Calibrator Serial NO. 1 181203570
Instrument Calibrated Reference Before Adjust After Adjus! Deviation Result
Item T = o T S =
Brand | Model | Serial NO.| Acoustic dB | a3afil | nfehi2|aSefi3| mdw +dB +dB | Calibrate
94.0 94.1 94.1 94.1 94.1
31 ACO 6226 110098 94.0 0.1 PASS
114.0 114.0 114.0 | 114.0 114.0
94.0 93.9 93.8 93.9 93.9
32 ACO 6226 110105 94.0 0.1 PASS
114.0 113.8 | 113.8 | 113.8 | 113.8
94.0 93.9 93.9 93.9 93.9
33 ACO 6226 110096 94.0 0.2 PASS
114.0 1138 | 113.8 | 113.8 | 1138
94.0 94.1 94.1 94.1 941
34 ACO 6226 110099 84.0 0.1 PASS
114.0 114.0 | 1140 | 1140 | 1140
94.0 93.8 93.8 93.8 93.8
35 ACO 6226 110097 94.0 0.2 PASS
114.0 1139 | 113.9 | 1139 | 1139
94.0 94.1 241 94.1 941
36 ACO 6226 110102 94.0 0.1 PASS
114.0 114.1 114.1 | 1141 | 11441
94.0 96.9 96.9 96.9 96.9
37 ACO 6226 110101 84.0 0.1 PASS .
114.0 113.8 | 113.8 | 113.8 | 1138
84.0 94.2 94.2 94.2 94.2
38 ACO 6226 110’106/ 84.0 0.2 PASS
114.0 114.1 1141 | 1141 | 11441
94.0 94.1 94.1 94.1 94.1
39 ACO 6226 110104 94.0 0.1 PASS
114.0 114.0 | 114.0 | 114.0 | 114.0
94.0 93.9 939 939 93.8
40 ACO 6226 110100 94.0 0.1 PASS
114.0 114.0 | 1140 | 1140 | 1140
/v&/
Calibration By / 4
Lo
. . e O
Approve by / { ‘;;&,d!’«&» /j;

(&

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

ailand







Thai Environmental Technic Limited
USBN madlafsimaseulng sioa

Equipment Type

Sound Level Meter Calibration Report

: Sound Level Meter

Calibration Date

24-May-2023

Calibrator : TENMARS Sound Calibrator TM-100 Barometric pressure (mmHg) . 7590  mmHg
Standard - IEC 60942 Temperature (2343)°C ©25 ¢
Accuracy :94.020.3 dB and 114.0+0.5 dB Relative Humidity(50£15%) . 500 o RH
Frequency :at 1,000 Hz +1% Dued Date of Calibrate 30-June-2023
Calibrator Serial NO. - 1812033570
Instrument Calibrated Reference Before Adjust |After Adjus{ Deviation Result
Item = z T
Brand Mode! | Serial NO.| Acoustic dB | a5efil |a5eni 2| aSefi3| 1nfe +dB £dB | Calibrate
94.0 94.1 94.1 | 94.1 94.1
41 ACO 6226 130127 94.0 0.1 PASS
114.0 114.0 | 1140 | 114.0 | 1140
94.0 93.8 938 | 938 | 938
42 ACO 6226 | 130128 94.0 0.2 PASS
114.0 1137 | 1137 | 113.7 | 1137
94.0 93.7 | 937 | 937 | 937
43 ACO 6226 130129 94.0 0.3 PASS
114.0 113.7 | 1137 | 1137 | 113.7
94.0 94.1 94.1 94.1 94.1
44 ACO 6226 130130 94.0 0.1 PASS
114.0 1141 | 1141 | 1141 | 1141
94.0 94.1 94.1 94.1 94.1
45 ACO 6226 130131 94.0 0.1 PASS
114.0 114.1 | 1141 ] 1141 | 1141
94.0 93.9 93.9 | 939 | 939
46 ACO 6236 112029 94.0 0.1 PASS
114.0 113.8 | 1138 | 113.8 | 113.8
94.0 94.2 942 | 942 | 942
47 ACO 6236 152073 94,0 0.2 PASS
114.0 1141 | 1141 | 1141 | 1141
94.0 93.9 93.9 | 939 | 939
48 ACO 6236 152074 94.0 0.1 PASS
114.0 114.0 | 114.0 | 1140 | 114.0
» 94.0 94.0 840 | 940 | 940
49 ACO 6236 152075 94.0 0.0 PASS
114.0 114.0 | 114.0 | 114.0 | 114.0
94.0 94.0 840 | 94.0 |- 940
50 ACO 6236 152076 94.0 0.0 PASS
114.0 114.0 | 114.0 | 1140 | 114.0

Calibration By

Approve by

Thai Environmental Technic Limited

o Tel: +66(0)2373-7799(Auto) Fax : +66(0)2373-7979 o admin@®tet1995.com o www.tet1895.com

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







Thai Environmental Technic Limited
UsSUN manageadeulng sina

Equipment Type

Calibrator
Standard
Accuracy

Frequency

Calibrator Serial NO.

Sound Level Meter Calibration Report

: Sound Level Meter

: TENMARS Sound Calibrator TM-100

1 IEC 60942

:94.0£0.3 dB and 114.020.5 dB

cat 1,000 Hz 1%

1 181203570

Calibration Date

Barometric pressure (mmHg) -

Temperature (23:3)°C

Relative Humidity(50£15 %) -

Dued Date of Calibrate

24-May-2023

759.0

mmHg

Instrument Calibrated Reference Before Adjust After Adjus{ Deviation Result
Item = T T
Brand | Model | Serial NO.| Acoustic dB | a3sfil |aSafi2|a3efi3| mAy | =dB +dB | Calibrate
94.0 94.0 94.0 94.0 94.0
51 ACO 6236 152077 94.0 0.0 PASS
114.0 114.0 114.0 | 114.0 114.0
94.0 94.1 941 94.1 94.1
52 ACO 6226 150142 94.0 0.1 PASS
114.0 1140 | 1140 | 1140 | 1140
94.0 94.1 94.1 94.1 94.1
53 ACO 6226 160095 94.0 0.1 PASS
114.0 114.0 114.0 | 114.0 114.0
94.0 94.1 94.1 94.1 94.1
54 ACO 6226 160096 94.0 0.1 PASS
114.0 1144 144 | 1141 | 1141
94.0 94.2 94.2 94.2 94.2
55 ACO 6226 160097 94.0 0.2 PASS
114.0 1141 1141 114.1 114.1
94.0 94.1 941 94.1 94.1
56 ACO 6226 160098 94.0 0.1 PASS
114.0 114.0 | 1140 | 1140 | 114.0
|
94.0 93.9 93.9 93.9 93.9
57 ACO 6226 160099 94.0 0.1 PASS
114.0 113.9 113.9 | 113.9 1'1’3.9
94.0 94.1 94.1 94.1 94.1
58 ACO 6226 160143 84.0 0.1 PASS
114.0 114.1 1141 | 1141 | 1141
94.0 93.8 93.8 93.8 93.8
59 ACO 6226 160203 94.0 0.2 PASS
114.0 113.8 113.8 | 113.8 113.8
94.0 94.0 94.0 94.0 94.0
60 ACO 6226 160204 94.0 0.0 PASS
114.0 114.0 114.0 | 114.0 114.0
ﬂ
Calibration By / o
>
Approve by }1 "Q ot L«o\, E
4

Thai Environmental Technic Limited

e Tel 1 +66(0)2373-7799(Auto) Fax : +66(0)2373-7979 o admin@tet1995.com o www.tet1995.com

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







Thai Environmental Technic Limited
USHN madadsuadaiing ana

Sound Level Meter Calibration Report

Equipment Type :Sound Level Meter Calibration Date ¢ 24-May-2023
Calibrator : TENMARS Sound Calibrator TM-100 Barometric pressure (nmHg) - 7590 mmHg
Standard - IEC 60942 Temperature (233)°C 25 °C
Accuracy :94.0 203 dB and 114.0£0.5 dB Relative Humidity(50+15 %) . 500 %RH
Frequency cat 1,000 Hz +1% Dued Date of Calibrate 30-June-2023
Calibrator Serial NO. 181203570
Instrument Calibrated Reference Before Adjust After Adjusf Deviation Result
Item w a o 1
Brand | Model | Serial NO.| Acoustic dB | aSuiil |n¥ini2|a3afi3| wde | =dB +dB | Calibrate
94.0 84.0 94.0 94.0 84.0
81 ACO 6226 160205 94.0 0.0 PASS
114.0 113.9 | 113.9 | 113.9 | 113.9
24.0 83.9 93.9 93.9 93.9
62 ACO 6226 160211 394.0 0.1 PASS
114.0 113.¢ | 113.9 } 113.9 | 1139
94.0 94.1 94.1 94.1 94.1
63 ACO 6226 160212 94.0 0.1 PASS
114.0 114.1 114.1 1141 114.1
94.0 93.9 93.9 83.8 93.8
64 ACO 6226 160213 94.0 0.1 PASS
114.0 113.8 | 113.9 | 1139 | 1138
94.0 94.2 94.2 94.2 94.2
66 ACO 6226 160215 94.0 0.2 PASS
114.0 114.0 114.0 | 1140 | 114.0
94.0 94.0 84.0 94.0 84.0
67 ACO 6226 160216 84.0 0.0 PASS
114.0 114.0 1140 | 114.0 | 1140
84.0 94.0 94.0 94.0 84.0
68 ACO 6236 222036 84.0 0.0 PASS
. 114.0 114.0 114.0 | 114.0 | 1140
94.0 94.1 94.1 94.1 94.1
69 ACO 6236 222037 94.0 0.1 PASS
114.0 1144 114.1 | 1141 | 11441
94.0 94.0 94.0 94.0 94.0
70 ACO 8236 222038 94.0 0.0 PASS
114.0 1140 | 114.0 | 1140 | 114.0
84.0 94.1 94.1 94.1 94.1
71 ACO 6236 222039 94.0 0.1 PASS
114.0 114.0 114.0 | 1140 | 114.0
84.0 93.9 93.9 93.9 93.9
72 ACO 6236 222040 84.0 0.1 PASS
114.0 113.9 113.9 | 113.9 | 113.9

/Y
Calibration By : ﬂ

Approve by 77'

.
{Ia,-a,o('_yw [7

B

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

o Tel : +66(0)2373-7799(Auto) Fax : +66(0)2373-7979 o admin@tet1995.com o www.tet1895.com







Thai Environmental Technic Limited
UIBN managaaageilng sina

Equipment Type

Sound Level Meter Calibration Report

: Sound Level Meter

Calibration Date

24-May-2023

Calibrator : TENMARS Sound Calibrator TM-100 Barometric pressure (mmHg) ;. 7590 mmHg
Standard 1 [EC 60942 Temperature (23+3)°C 25 °C
Accuracy :94.0 0.3 dB and 114.0+0.5 dB Relative Humidity(50£15%) . 3500 %RH
Frequency 1at 1,000 Hz +1% Dued Date of Calibrate 30-June-2023
Calibrator Serial NO. 1 181203570
Instrument Calibrated Reference Before Adjust After Adjust Deviation Result
Item T > v
Brand | Model | Serial NO.| Acoustic dB | a¥e#ll |n3afi2| n¥ef3| By | =dB +dB | Calibrate
84.0 94.1 94.1 94.1 94.1
73 ACO 6236 222244 94.0 0.1 PASS
114.0 114.0 114.0 | 114.0 114.0
94.0 94.1 94.1 94.1 94.1
74 ACO 6236 222245 94.0 0.1 PASS
114.0 114.0 114.0 | 114.0 | 114.0
94.0 94.0 94.0 94.0 94.0
75 ACO 8236 222248 94.0 0.0 PASS
114.0 114.0 1140 | 114.0 | 1140
94.0 94.0 94.0 94.0 94.0
76 ACO 6236 222247 94.0 0.0 PASS
114.0 114.0 114.0 | 114.0 114.0
94.0 94.0 94.0 94.0 94.0
77 ACO 6236 222248 94.0 0.0 PASS
114.0 114.0 114.0 114.0 114.0

Calibration By

Approve by

Thai Environmental Technic Limited

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

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







Thai Environmental Technic Limited
USBN maladuadsylng 9106

Sound Level Meter Calibration Report

Equipment Type - Sound Level Meter ' Calibration Date o 24-May-2023
Calibrator :SCARLET ST-120 Barometric pressure (mmHg) . 7590 mmHg
Standard :1EC 60942:2017 CLASSI Temperature (23+3)°C 25 °C
Accuracy :94.0 £0.3 dB and 114.0£0.5 dB Relative Humidity(50+15 %) . 500 %RH
Frequency rat 1,000 Hz 1% Dued Date of Calibrate 30-June-2023
Calibrator Serial NO. 1 ST120C0263E
Instrument Calibrated Reference Before Adjust After Adjust) Deviation Resﬁit
Item = T >
Brand | Model | Serial NO.| Acoustic dB | a3efil | nfefi2|afefi3| wlu | =dB +dB | Calibrate
94.0 94.0 94.0 94.0 84.0
78 SCARLET | ST-11D{| 820330 94.0 0.0 PASS
114.0 114.0 114.0 | 1140 | 114.0
94.0 94.0 94.0 94.0 94.0
79 SCARLET | ST-11D| 820391 94.0 0.0 PASS
114.0 114.0 114.0 | 114.0 | 114.0
94.0 93.9 83.9 93.9 93.9
80 SCARLET | ST-11D| 820392 94.0 0.1 PASS
114.0 113.9 113.9 | 113.9 | 113.9
94.0 94.0 94.0 94.0 94.0
81 SCARLET | ST-11D| 820393 94.0 0.0 PASS
114.0 114.0 114.0 | 1140 | 114.0
94.0 94.1 94.1 94.1 94.1
82 SCARLET | ST-11D| 820394 94.0 0.1 PASS
114.0 114.1 114.1 1141 114.1
94.0 941 94.1 94.1 94.1
83 SCARLET | ST-11D| 820877 94.0 0.1 PASS
114.0 114.1 114.1 114.1 1141
94.0 94.0 94.0 94.0 94.0
84 SCARLET | ST-11D| 820878 94.0 0.0 PASS
114.0 114.0 114.0 | 114.0 | 114.0
94.0 94.0 94.0 94.0 94.0
85 SCARLET | ST-11D | 820879 94.0 0.0 PASS
114.0 114.0 114.0 | 1140 | 1140

) /
M
Cﬁlibration B y

Tignd
Approve by 1/9'&,(,{» - b
)

Thal Environmental Technic Limited 1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Th:
o Tel : +66(0)2373-7795(Auto) Fax : +66(0)2373-7979 o admin@tet1995.com e www.tet1995.com

ailand







TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
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CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES ’//\/—\\\? L
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 KIARSN NSC-TiS! *ns1702
TEL. 0-2717-3000-27 FAX.0-2719-9484 CALIBRATION 0008

Cert.No.: 22CHO410 -

Certificate of Calibration Page: 1of2
Equipment : pH Meter
Manufacturer : Horiba
Model : LAQUA-PH1300
Serial No. : BO6D0012 :
ID No. : -

Condition As-Received:

Received Date :
Calibration Date :
Reference :

Submitted by :

Calibration Place:
Ambient Temperature :
Relative Humidity :

Calibration Procedure :

Calibrated by :

Approved by :

( /)Matee Butkruea
() Saithip Meangmai

Issue Date :

The Uncertainties are for a confidence probability of approximately 95%

Used Item
11 July 2022
11 July 2022 7

2207-02430C-7

Thai Environmental Technic Limited
1/6 Soi Ramkhamhaeng 145

Khwaeng/Khet Saphan Sung,
Bangkok 10240

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

(50.8 - 51.3) %

In - house method :

- CP-OCH2 by direct measurement with standard
voltage calibrator and direct measurement
with certified reference material (CRM) s

Krisda Malee

Ml -

Approved Signatory

19 July 2022

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

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

A 0042417



Cert. No.: 22CHO410

Page.: 20f2
Condition of this calibration resuit
1. Reference Standard Instrument -
Instrument Serial No. ID No. Cert. No. Due Date
1) Document Process Calibrator 46530031 130RC098 21E3245 07 Oct 2022
2) Digital Thermometer - 130RC112 2172118 16 Nov 2022
This certification is traceable to the International System of Unit maintained at:-
- Traceable to National Institute of Metrology (Thailand), NIMT _
2. Certified Reference Materials : The measurement results are traceable to Si through CPA chem Lid,,
ANSI-ASQ National Accreditation Board, Accredited No. AR-1835
Buffer Solution Manufacturer Lot No. Exp. date
pH 1.681 CPA chem 754027 28 Jun 2023
pH 4.008 CPA chem 794120 14 Feb 2024
pH 6.866 CPA chem 754029 28 Jun 2023
pH 9.181 CPA chem 766823 04 Sep 2022
*pH 12.44 Hach Lenge GmbH C02796 15 Dec 2022
3. This 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 (1.68,4,7,10)
Unit Under Nominal | Standard Uncertainty of Coverage
Calibration Value Voltage Actual Reading Measurement factor
Input {xmV) k
pH mV mV pH
pH Meter 1.680 314.73 3147 1.694 0.058 2.00
S/N.: B08D0012 4.000 177.48 177.5 4.008 0.058 2.00
6.860 8.28 8.3 6.860 0.058 2.00
7.000 0.0 0.0 7.000 0.058 2.00
9.180 -128.97 -128.9 9.188 0.058 2.00
10.000 -177.48 -177.4 10.011 0.058 2.00
Function : pH Measurement
Performing four buffers standard curve by using buffer nominal pH (1.68,4,7,9)
Unit Under Standard pH Actual pH |Actual mV Uncertainty of Coverage
Calibration Buffer Solution Reading | Reading | pH measurement factor
' (mv) #) k
pH Electrode 1.681 1.681 295.6 0.0050 2.00
S/N.: 9X9M0055 4.008 4.007 159.9 0.0047 2.00
6.866 6.866 -6.9 0.0084 2.00
9.181 9.181 -139.9 0.014 2.00
*12.44 12.440 -314.5 0.056 2.00

Remark: *: Not NSC-ONSC Accredited

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
factor k, providing a level of confidence of approximately 95 %.
-00o-

Ny, -

a 1090860



Certificate of Calibration

NSC-TISI-TIS 17025
Lalibration 0087

Equipment: SPECTROPHOTOMETER Certificate No.: C06230177
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 217  °C * 0.3 °C
Humidity 595  %RH * 1.7 %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. 105840
The standard for Stray light Certificate No. 101040

i D

(Mr. Siwapan Srijan) (Mr. Nitinun Srihawan)

Person in charge Authorized signatory

This certificate is issued the units of measurement according to the International System of Units (S1). 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 shail not be
reproduced except in full without approval of DKSH Technology Limited.

uSHv Aeodey waTulal 4ia

DKSH Technology Limited

2533 UUALHIN BN [WANSETUUY NTIMREMIUAS 10260

2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260

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

Deii\’ering Growth ~ in Asia and Beyoﬁd. CAL-FM-C06-15: 12 Sep 2022



banS

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
590 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

u3tm fumadiay waTulad e
DKSH Technology Limited

2533 OUUFEIIN LBILIN LenwsETau ngamnEIUAS 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 3of 3

Calibration Resulis:

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 TISI Accredited " in this Certificate have been included for completeness.

The End of Certificate

u3ev fAmadiay waTuTal 4

DKSH Technology Limited

2533 QuUUFENIN UYWL LIansETIUS AFINHUUIURS 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
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‘lumwﬁauﬂmwLﬂ%avmﬁﬂu'maau
il KSPR2306590
wflansasfia; SPECTROPHOTOMETER  su: Spectroguant Prove 100 winElaAIas: 1618111041

M523 (5u) f5FaL ()
02 May 2023 shunsAsIAEa 02 May 2023 WNLLUG)
Und | lung Und | land
General
O 1. anuaNysauada ]
O 2 Az ( Baelafan, molu-uaniaas) O
O 3. @ ia - fla 139 (On-Off Swicth) O
O 4. 1luna (Keypad) =
O 5 Wiaa (Display, Screen Contrast) O
Spectrophofometer
| | 6. wsesiuwluvia (Battery Backup) >= 2.5 VDC n O
O | 7. fiviyuidanaluenandun (Wavelength Control) O I
| 8. AMLIAGY (Wavelength Check) O
= ] 9. umavAuiflaus (UV < 3,000 hour) 0 [
O 10.  uvavriufiaugs (Visible < 5,000 hour) O 169 Hours
| O 11, waviavanusiaating (Carousel Module) O O
PH Meter and Conductivity Meter
| O 12.  BidAnsa ( Electrode and Connection Cable ) O O
| O 13.  szeud1sazana’lu Electrode (Level KCI) O O
O O 14.  dhilafudany Electrode (Dust Protection Hood) 0 0
O O 15.  andudldminse (Stand) O O
Turbidimeter
[ = 16.  mAuguiisnga (No Sample) 0 0
1 O 17.  SfURMSHRIEINUDINY (>= 2.5 lufu 3.0) N O
Automatic titrator
] O 18.  d@nw Piston Burettes O O
| I 19.  Function Rinsing and Dosing O O
o | o 20.  szuuvessawuaralnsailsznay O O
W/ auunin ;

Mr.Siwapan Srijan

Service Engineer

v fmadiad wnTulal dda

DKSH Technology Limited

2533 auugmiv wauen wenssTaus agannuntuas 10260

2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260

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

Del;veriﬂg Growth ~ in Asia and BeyOnd. CAL-FM-R31-03: 20 Jul 2022



Certificate of Calibration

Certificate Number

Customer

© SPR23010143-6 Page: 1 of 3

» Thai Environmental Technic Limited.

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

Sung, Bangkek 10240, Thalland,

Equipment Name
Manufacturer
Model

Serial Number N

1D, Number

Environmental Conditions

Ambient Temperature
Relative Humidity

Location of Calibration

Calibration Procedure

Method of Calibration

DO Meter
Horiba
OM-71G
D75J0013

No.08

23 °C T 2°C Received Date T 13 Jan 2023
50 % T 15 % Calibration Date D 14 Jan 2023

In-Lab Recommend Due Date T 14 Jan 2024

In-Houss Method Date of Issue o 15 Jan 2023

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

requirement of ISOAEC 17025:2017 in accordance with reference procedure. Standards used o perform

this calibration are certified by to NIST or equivalent, National metrology institute, Natural physical constants,

consensus standards. The result reporied herein apply only to the calibration of the item described above as

received.Our decision rule is to contact the customer if the item pass and fail calibration when the resulis

include the uncertainties and the customer must determine if the results meets their needs.

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

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

Calibrated by : Mr.Pitak Srisutam Approved by %\yﬁ/

Calibration Cfficer { Ms.Bussakomn Chaikaew )

Authorized Signatory

SP-Fiv-04-15 rav.0



METROLOGY SYSTEM ( THAILARD ) CO.,LTD.

§ Rl
[e] ]
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i

Calibration Report

Cerlificate Number : SPR23010143-8 Page:2 of 3

Reference Standards

Equipment Name Model Serial No. Certificate No. | Due. Date
Zero Oxygen Solution HI7040L Lot. 80066/21 01824 31 Jan 2027
Electronic Balance NIA 14248789 SPR221100158-7 | 10 Nov 2023
Standard Weight Set Class E2 B746971965 C02221902 16 Sep 2023
Traceability

T This certification is tracegble 1o the Ihternational 'Systém of Unit mmaintainedgat «
HANNA - Hanna Instruments (Thailand) Lid.

;‘" SP Metrology - SP Metrology system (Thailand) Co.Ltd.

- SPC - SPC Calibration Center Co;Ltd.

SP-FM~04-15 rev.0

i
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mﬁ% Result of Cali

Certificate No.: SPR23010143-8 Page:30f3
Function : Dissolved Oxygen Permanance Test Unit © mg/L
, Actual v Uncertainty
» Range UUC. Reading Error
Standard (£
0.3 0.23 ~0.07 0.13
0~-40
8.3 8.15 ~-0.15 0.13
Note:

The rasult of calibration was found accuraie 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 multiplving

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

o - 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 SOT 18, SUANLUANG, SUANLUANG BANGKOK 10250 s
NSC-TISI-TIS17025
TEL. 0-2717-3000-29 FAX.0-2719-9484 CALIBRATION 0008

Cert. No.: 23TM6B73

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

Equipment : BOD Incubator
Manufacturer : Accuplus
Model : i250
Serial No. : 0408-0115-0008
ID No. : TET.LAB.BODO05S
Submitted by : Thai Environmental Technic Limited

1/6 Soi Ramkhamhaeng 145,

Khwaeng/Khet Saphan Sung,

Bangkok 10240
Location : Laboratory (Thai Environmental Technic Limited)
Received Order : 10 April 2023
Calibration Date : 11 April 2023
Ambient Temperature : (26%10)°C
Relative Humidity : (50+30)%
Calibrated by : Khit Ruttanaprapachai

Approved by : % :

Approved Signatory

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

Issue Date : 25 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.




; Equipment : BOD Incubator Cert. No.: 23TM673
Condition As-Received: Used ltem Page: 20f3
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 1TS-90.
+, Condition of this result of calibration
- 1. Reference standard instrument:-
Instrument Model Serial No. Cert. No. Due Date
1) Data Acquisition 34972A MYE7013711 22L.M93 02 Jul 2023
2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This certification is traceable to the International System of Unit.
Result of Calibration :- ( *) Without Adjustment
Function of UUC*: Temperature Source

Fresh air setting : Not Available Environment during calibration
| Beginning Finished
Temp. (°C) 25 26
75/ REL.Humid. ( % ) 51 54
2 4 AC Supply ( Volt ) 221 221
A O o
! 3 (rery > Position Ref. Stc-i.
H ‘ i 2 . ID No.:
S | ) 1 18-18RTD-01
5 iR / s isrroes
Wiz - c 3 - -
M - 0/22% 2k 4 18-18RTD-04
<t v > 5 18-18RTD-05
6 18-18RTD-06
7 18-18RTD-07
Probe Installation Details : Dimension of Chamber : 8 22-18RTD-08
a= 10 om D= 048  m 9 (retf.) 18-18RTD-09
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Equipment : BOD Incubator Cert. No.: 23TMB73
. Condition As-Received : Used item Page: 3 0of 3
= Reference : 2304-01460C-2
-~ Result of Calibration :- (*) Without Adjustment
" Function of UUC* : Temperature Source
Fresh air setting : Not Available
+| Calibration| Uuc* uuc* Temperature Temperature | Overall [Coverage
Point Setting | Reading stability uniformity Variation| Factor
(°C) (°C) | (°C) (£°C) (°c) *c) k
20.0 19.8 19.7 0.54 0.37 1.1 2
| Calibration Measured Temperature { °C ) .
i Iy Uncertainty
Point Position
(°C) 1 2 3 4 5 7 8 9 (ref.) (£°C)
20.0 20.121 ] 20.227 | 18.983 | 20.098 | 19.992 | 19.953 | 19.936 | 18.914 | 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 fime as
possible to determine the temperature pattern or homogeneity within the chamber under steady-state conditions.

QOverall Variation : The Difference of the maximum and minimum measured temperatures throughout observation.

- uuer
- 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 %.

-00o0-
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) m
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES 3@/\\:
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 ANt LA X
TEL. 0-2717-3000-27 FAX.0-2719-9484 CALIBRATION 0008
Cert.No.: 22CH0625
Page.: 1of 3
. @ goo ° °
Certificate of Calibration
Equipment : Spectrophotometer
Manufacturer : PerkinElmer
Model : L.ambda 365
{
Serial No. : 365K9042909 =
ID No. : - (A
{
Condition As-Received: Used ltem f’}
Received Date : 01 November 2022 “/
Calibration Date : 01 November 2022 ‘;
Reference : 2211-00010C-5 \Q
Submitted by : Thai Environmental Technic Limited z
1/6 Soi Ramkhamhaeng 145, [\,
Khwaeng/Khet Saphan Sung, l
Bangkok 10240 ‘[,z
U
Calibration Place . Laboratory {Thai Environment Technic Limited)
Ambient Temperature : (24.8 -24.4)°C (On-Site) 15’1
Relative Humidity : (54 -52)% (On-Site) ©
Calibration Procedure: In - house method {
CP-OCH4 based on ASTM E 275-01 /
Calibrated by : Uthen Kankawi if/
{
Approved by : mahk ) {(f
Approved Signatory s
{ /) Malee Butkruea {,/
() Saithip Meangmai i
( ) Warakorn Lerngagtrakul ?

Issue Date :

10 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 Corporate Services 3 : Equipment Calibration and Testing Services.
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Cert. No.: 22CHO625

Page: 20of3
Condition of calibration result
1. Reference Standard Material :
Material Serial No. Certificate No. Due date

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

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

3. This certificate is traceable to the International System of Unit maintained at :
- National Physical Laboratory (NPL), The United Kingdom of Great Britain and Northern Ireland
- National Institute of Standards and Technology (NIST), The United States of America

4, Spectral BandWidth : 1 nm
Scan Speed : 30 nm/min

Calibration Results : without adjustment

Wavelength Accuracy

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

(nm) (nm) (tnm) k

418.53 418.32 0.12 2.00
536.52 536.61 0.12 2.00
638.00 637.96 0.12 2.00
684.50 | 684.48 0.12 2.00
879.41 v 879.39 0.12 2.00

al1134411



Cert. No.: 22CHO0625

Page: 30of 3
Calibration Results : without adjustment
Photometric Accuracy
Wavelength Certified Values Uncertainty of | Coverage
UUC Reading
of Reference Material Measurement Factor
(nm) (Abs) (Abs) (*Abs) k
Zero 0.0000 0.0028 2.00
0.5796 0.5788 0.0028 2.00
420.0
0.7105 0.7095 0.0028 2.00
1.0186 1.0179 0.0028 2.00
Zero 0.0000 0.0028 2.00
0.5281 0.5258 0.0028 2.00
546.1
0.6962 0.6945 0.0028 2.00
0.9984 0.9956 0.0028 2.00
Zero 0.0000 0.0028 2.00
0.5699 0.5684 0.0028 2.00
635.0
0.7606 0.7590 0.0028 2.00
1.0927 1.0904 0.0028 2.00
Stray Light
* Straylight at
Reading at 280.05 nm £ 0.11 nm
280.05 nm £ 0.11 nm
Abs 2.0728
%T 0.8299
Remark

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

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

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

-00o-
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FSR 1201

MAINTENANCE REPORT
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL
AAnalyst 100

Customer : usdw waiindvwiasanivua  Date Tested: 30-51..-66
dde Recommendation Recertification

Address : 1/6 afaasuawmy 145, Period 6 Months
wavATWIUEY, Laadznugy, Recertification Due: 29-n.£1.-66
AgItMn 10240 TH Date Last Certified: 3-61.m.-65

User Name: aas Anddnd idaveu 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@tet1895.com

CONFIGURATION TESTED
MODEL SERIAL NUMBER SOFTWARE
AAnalyst 100 040S0110503 AA WinLab 3.2

TEST STANDARD USED PART NUMBER
Copper N9300183

Filter 0.2 % MG0-057

Page 1 of 4
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FSR 1201

MAINTENANCE REPORT
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL
AAnalyst 100

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

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

~

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

HIHE
X

P

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

O 119 119
- IRIE]ER]

A. Power Supplies

+5.00 Vdc + 0.2 Vdc +5.02 Vdc
+ 11.50 Vdc 1+ 0.2 Vdc +11.48 Vdc
+ 15.00 Vdc + 1.0 Vdc +14.99 Vdc
-15.00 Vdc + 1.0 Vde -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 0f4
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FSR 1201

MAINTENANCE REPORT
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL
AAnalyst 100

SERIAL NUMBER  040S0110503 DATE TESTED 30-i1.n.-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 <0.3 0.18 %
Page 3of 4
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FSR 1201

MAINTENANCE REPORT

ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL
AAnalyst 100

SERIAL NUMBER  040S0110503 DATE TESTED 30-i.m.-66

Remarks :

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

meets
l:] does not meet

This certificate does not modify PerkinEimer'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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PerkinElmer”®

orecisehy

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

Gary Téon - 21 September 2007
INSTRUCTOR Date
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For the Better

WO-02273746/2023

MAINTENANCE REPORT AND TEST CERTIFICATE

OPTIMA 8000

Customer : 13 matindanadening

e

Address :

1/6 5089 INAMNY 145

Period

UUNASWIHEN (VAT WIUES

ATUNNNTIUAT 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: 10f2

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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WO-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.

o
~

HEHEHE
AHARA

o
Py

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

@]
P

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

@]
P

HHIH
X

A. Inspect and clean all optical components.

B. As reqiured, check and replace all purgebfilters.

-~

C. Recheck optical alignment.
3. COOLING SYSTEM CHECKS

A. Perform preventive maintenance on chiller.

HIE
X

x

B. Flush out the chiller every six months.

4. PERFORMANCE CHECKS

-

A. Torch View Alignment.

HiH
-

B. Wavelength Calibration.

Page 2 of 4
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MAINTENANCE REPORT AND TEST CERTIFICATE

WO0-02273746/2023

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

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

Ni 231.604 nm <0.011 0.00790

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

Zn 206.200 nm % RSD <1.0 0.58

Mg 280.271 nm % RSD <1.0 0.28

Mg 285.213 nm % RSD <1.0 0.39

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

Se 196.026 nm 3(SD) ppb 2.87

TI  190.801 nm 3(SD) ppb 3.73

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

Zn 213.857 nm 3(SD) ppb 0.26

Mn 257.610 nm 3(SD) ppb 1.49

La 379.478 nm 3(SD) ppb 0.12

Ba 455.403 nm 3(SD) ppb 2.86

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

Page 3 of 4
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WO-02273746/2023

For the Better

MAINTENANCE REPORT AND TEST CERTIFICATE
OPTIMA 8000

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

Remarks :
Commissioning follow as commissioning performance sheets.

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

meets
l:] does not meet

the PerkinElmer Specifications listed on this certificate.

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

Service DepartmeptPerkinElmer Ltd.

—_— &1
Authorized Representative : O W %57 Wf%ﬁ%

( iphan Promlumda )

Service Engineer

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

Align View XY Axial for analyte Mn 257.610

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

0.0 15.0 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 158365.9
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 2459988.5
0.0 19.0 1409798.3
0.0 19.5 836888.1
0.0 20.0 457127.2
-0.8 15.0 7399406.7
~0.4 15.0 8255530.6
0.0 15.0 8767341.7
0.4 15.0 8902714.8
0.8 15.0 8341631.7
0.4 13.0 4448485.6
0.4 13.5 5980471.5
0.4 14.0 7305087.4
0.4 14.5 8079824.9
0.4 15.0 9038053.5
0.4 15.5 8965644.2
0.4 16.0 8519954.3
0.4 16.5 7478375.8
0.4 17.0 5956440.9

3/4/2566 10:51:07 aligned for analyte Mn 257.610
X viewing position set to 0.4 mm having Peak intensity 9038053.5 for Axial viewing
Y viewing position set to 15.0 mm having Peak intensity 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 90935.9
-4.5 15.0 136105.4
~4.0 15.0 206645.2
-3.5 15.0 299882.1
-3.0 15.0 428877.1
-2.5 15.0 589771.2
~2.0 15.0 706184.3
-1.5 15.0 841150.2
-1.0 15.0 1019788.8
-0.5 15.0 1329407.6

0.0 15.0 1381151.1
0.5 15.0 1426400.1
1.0 15.0 1309824 .4



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

1.5 15.0 1098234.2
2.0 15.0 784376.5
2.5 15.0 574061.3
3.0 15.0 437455.8
3.5 15.0 324105.7
4.0 15.0 264022.3
4.5 15.0 183005.6
5.0 15.0 117089.3
5.5 15.0 70743.1
6.0 15.0 409827.8
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:
Nebulijizer Parameters: Calib Blank 1
Analyte Back Pressure Flow
All 197.0 kPa 0.50 L/min
Mean Data: Calib Blank 1

Mean Corrected Calib
Analyte Intensity Std.Dev. RSD Conc. Units
As 193.696 96.5 [0.00] mg/L
Zn 213.857 584.3 [0.00] mg/L
Mn 257.610 1401.8 [0.00] mg/L
La 379.478 352.7 [0.00} mg/L
Ba 455.403 25802.4 [0.00] mg/L
Ba 493.408 45750.3 [0.00] mg/L
Sequence No.: 2 Autosampler Location:
Sample ID: Calib Std 1 Date Collected: 3/4/2566 10:55:27
Analyst: Data Type: Reprocessed on 3/4/2566 11:32:52
Logged In Analyst (Original) : TET
Initial Sample Wt: Initial Sample Vol:
Dilution: Sample Prep Vol:
Wash Time:
Nebulizer Parameters: Calib Std 1
Analyte Back Pressure Flow
All 194.0 kPa 0.50 L/min
Mean Data: Calib Std 1

Mean Corrected Calib
Analyte Intensity Std.Dev. RSD Conc. Units
As 193.696 13655.9 [5.0] mg/L
Zn 213.857 149844.9 [1.0] mg/L
Mn 257.610 1615840.4 [1.0] mg/L
La 379.478 340770.3 [1.0} mg/L
Ba 455.403 839940.7 [0.1] mg/L
Ba 493.408 633243.6 [0.1] mg/L
Calibration Summary
Analyte Stds. Eguation 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 Page 2 Date: 3/4/2566 11:33:00

Dilution: 3X Sample Prep Vol:
Wash Time:

Nebulizer Parameters: IDL-RL (2% HNO3)
Analyte Back Pressure Flow
All 198.0 kPa 0.50 L/min

Mean Data: IDL-~RL (2% HNO3)

Mean Corrected Calib. Sample
Analyte Intensity Conc. Units Std.Dev. Conc. Units Std.Dev. RSD
As 193.696 -32.0 -0.0 mg/L 0.00 -35.2 pg/L 2.60 7.40%
Zn 213.857 37.4 0.0 mg/L 0.00 0.7 png/L 0.26 35.07%
Mn 257.610 475.9 0.0 mg/L 0.00 0.9 pg/L 1.49 168.85%
La 379.478 -36.3 -0.0 mg/L 0.00 -0.3 ng/L 1.12 350.55%
Ba 455.403 26579.4 0.0 mg/L 0.00 9.5 ng/L 2.86 30.09%
Ba 493.408 ~20698.9 -0.0 mg/L 0.00 -9.8 ng/L 9.64 98.34%



Method: DLXL-Cal Page 1 Date: 3/4/2566 11:

32:13

Reprocessing Begun
Logged In Analyst: TET Technique: ICP Continuous
Results Data Set (original): PM3APR23
Results Library (original): C:\Users\Public\PerkinElmer\IPV\Results.mdb
Results Data Set (reprocessed):
Results Library (reprocessed):
Sequence No.: 1 Autosampler Location:
Sample ID: Calib Blank 1 Date Collected: 3/4/2566 11:23:46
Analyst: Data Type: Reprocessed on 3/4/2566 11:32:04
Logged In Analyst (Original) : TET
Initial Sample Wt: Initial Sample Vol:
Dilution: Sample Prep Vol:
Wash Time:
Nebulizer Parameters: Calib Blank 1
Analyte Back Pressure Flow
All 198.0 kPa 0.50 L/min
Mean Data: Calib Blank 1

Mean Corrected Calib
Analyte Intensity Std.Dev. RSD Conc. Units
Tl 190.801 ~113.3 (0.00] pg/L
As 193.696 285.4 [0.00] po/L
Se 196.026 99.6 [0.00] pg/L
Pb 220.353 1176.2 [0.00] ng/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] pg/L
As 193.696 17563.5 [1000] pg/L
Se 196.026 4574.6 [500] npg/L
Pb 220.353 31327.5 [500] ug/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 1.000000
Sequence No.: 3 Autosampler Location:
Sample ID: IDL~XL (2% HNO3) Date Collected: 3/4/2566 11:25:37
Analyst: Data Type: Reprocessed on 3/4/2566 11:32:04
Logged In Analyst (Original) : TET
Initial Sample Wt: Initial Sample Vol:
Dilution: 3X Sample Prep Vol:

Wash Time:



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

Mean Corrected Calib. Sample
Analyte Intensity Conec. Units Std.Dev. Conc. Units Std.Dev. RSD
T1 190.801 35.1 2 ng/L 1.24 5 ng/L 3.73 68.95%
As 193.696 -14.0 -1 pg/L 1.42 -2 pg/L 4.26 177.97%
Se 196.026 -6.5 -1 ng/L 0.96 ~2 pg/L 2.87 134.85%
Pb 220.353 -135.0 -2 pg/L 3.83 -6 ng/L 11.48 177.50%



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

Method Loaded

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

Method Description: CB000-XL and RL-Spec <or = 30 pg/L,Attn:Spec<or= 50ug/L

Sequence No.: 1 Autosampler Location:

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

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

Initial Sample Wt: Initial Sample Vol:

Dilution: Sample Prep Vol:

Wash Time:

Nebulizer Parameters: IB (2% HNO3)
Analyte Back Pressure Flow
All 197.0 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 194.0 kPa 0.50 L/min

Mean Data: IS (N069-1579/10

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

Mn 257 RN 1679271.0
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Method: Resolution
Result: PM3APR23

Spectra

Sample ID: Res (N069-1579/10)

As 183.696-Res Rep: 3iNi 231.804-Res Rep: 3
41k 240k
) SR S 0| S B—
i |
i i
193.696 231.604
Intensity: 31528.8 Intensity: 198036.8
Conc: Conc:
1 2
Ni 341.476-Res Rep: 3| Ba 455.403-Res Rep: 3
240k T 3M .
e 1 R — ;
et T Nt ! g "5 1
AR
0 0] |
: i
341.476 455.403
Intensity: 142636.8 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: Precision Method Last Saved: 3/5/2554 12:31:51
IEC File: MSF File:
Method Description: C8000 ~N=10- 1.0% RSD
Sequence No.: 4 Autosampler Location:
Sample ID: RSD STD (N069-1579/10) Date Collected: 3/4/2566 11:02:43
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 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 11108.46 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 (N069-1579/10)
Mean Corrected Calib. Sample
Analyte Intensity Conc. Units Std.Dev. Conc. Units Std.Dev. RSD
Zn 206.200 515663.2 2890.08 0.56%
Mg 280.271 3404809.8 43469.63 0.28%
Mg 285.213 197460.0 775.34 0.39%
Ba 455.403 8071203.3 31631.19 0.39%



Spectra
Method: Precision
Result: PM3APR23

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

Zn 206.200 Rep: 8| Mg 280.271 Rep: &
240k 1M
0 _5 0 i
J | ! ......... ] i
i !
206.200 280.271
Intensity: 5071638.4 Intensity: 3280887.2
v Conc: Conc:
1 2
Mg 285.213 Rep: 5{Ba 455,403 Rep: 1
91k 3M
— | A
‘ N
0] 0]
{ i
285,213 455.403
Intensity: 180357 4 Intensity: 7786856.8
Conc: Conc:
3 4
3/4/2566 11:06:54 Page 1 WinLab



PerkinElmer TruQ

Atomic Spectroscopy Standard

Certificate of Analysis

PerkinElmer Number: N0821578
Description: Multi-Element Standard
Matrbo 2% HNOs

I ot Number: 57-024CRX1 Gertification Date: NQY — = 2323

Expiration Date: MAY 3 g 2923

* Instrumental Analysis using ICP Spectrometen:

Analyte  Labeled Measured SRM Analyte Labeled MMeasured SRM
As 50.0 yg/mk 50,1 pgiml 3103a” Ni 10.0 pgimi 10.0 pg/ml 313e*
K 50.0 yg/ml.  50.3 pyg/iml 3141a* Sr 10.0 pg/mt. 10.0 pg/mb 3153a*
La 10.0 pg/mL 10.0 pgfml 31278 Zn 10.0 pgimb 10.0 gg/mb 31688
Li 10.0 ug/ml  10.0 pg/mb 3129a* Ba 1.00 pg/imbl 1.01 pg/mL 3104a"
Mn 10.0 ygimL 10,1 pg/mi 3132* Mg 1.00 pygimbL 1.01 pg/mb 3131a*

* « indicates NIST SRM 1 - indicates CRM (when NIST SRM is not avajlable)
Reference Multi: Lot 2-84MJ, 3-168MJ, 4-38MJ

Refer o side 2 for details of certification.

Balances are calibrated with weight sets traceable 10-RNIST.
We guarantes that our PerkinEimer TruOlAtomic Spectroscopy Standards are stable and sccurate to 20.5% of certified
concentration until the expiration date, provided the standards are kept tightly capped and stored under normal laboratory
conditions, This value is the surh-of cumulative errors assoclated with the analytical determinations, pipetling, and diluting to final
volume. For these solutions we use high purity acids, ASTM Type | water (18 megohm double deionized), and leached, triple-ring
ed botlles. All glassware used is class A

Gertifying Officer: '\f : {%Uﬁfff{/)

PerkinElmes, Ing.

PerkinEimer’
US.A. Tel: ’%*293*92%4839

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



PerkinElmer TruC

Atomic Spectroscopy Standard

Certificate of Analysis

PerkinFlmer Rumber: N9300221

Description: Instrument Calibration Standard 4

Miatrix: 5% HNOs 2027
Lot Number: 53-169CRY 1 Certification Date: MAY -

Exgpiration Date: NG\f 3 g 2@?3

* Instrumental Analysis using ICP Epecirometer:

Analyte  Labeled Measured SRM Analyte Labeled Weasured

As 100 po/mb 99.8 ug/iml 3103a* Pb 50.0 yg/mb 49.9 pgfmL
T 100 ug/mb 99.4 ugiml 31568 Se 50.0 pg/mbL 49.8 ygimb

Cd 50.0 ygfmbl 50.0 pg/ml 3108
* - indicates NIST SRM + - indicates CRM (when NIST SRM is not available)

Reference Multi: Lot 57-156CR, 1-177YJ, 54-134CR

Refer to side 2 for details of certification.

Balances are calibrated with weight sels tracesble to NIST,
We guaranise that our PerkinElmer TruQ Atomic Speciroscopy Standards are siable and accurale to =0.5% of certified
-concentration until e expiration date, provided the standards are kept tightly capped and stored under norma! laboratory
conditions. This value is the sum of cumulative errors assoclated with the analylical determinations, pipstting, and diluling to final
volume. For these solutions we use high purity acids, ASTM Type | water (18 megohm double delonized), and leached, triple-rins

‘ad bottles. All glasaware used is class A,

Certifying Officer: ? % &‘3‘2{4&

PerkinElmer’ '
#.8.5. ek 1-203-825-4G00
U.8.4, Tolt Free: §-gaa-762-4000 _

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



Clobal Service Training Departinent

Service Engineer Certification

Flhis is to certify that the above mentioned

PerkinClmer representative has been trained to
service the instrument indicated helow:

ICP220B Optima 8300 & Optima 4X/5X/7X00 Series

Instrucionr:

Date: Suly 20, 2012

690?‘(/ Co@i&

n .
Certified bys WMM

(*anager, Clobal Training Operations)
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FER1498

MAINTENANCE REPORT
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL

AAnalyst 600
Customer : THAIENVIRONMENTAL Date Tested: 20-4.M.-66
TECHNIC LIMITED. Recommendation Recertification
Address : 1/6 Soi Ramkhamheang 145, Period 6 Months
Khwaeng/Khet Saphan Sung, Recertification Due: 20-n.0.-66
| Bangkok 10240 Date Last Certified: 22-n.A.-65
User Name: aa nunissas sudszamsdios Visit Number: 10F 2
Phone: 02-7353101-3, 02-3737799 TH One Source Phone: 081-7316733
E-mail: ketsarin.c@tet1995.com E-mail thonecource@gmai.com
admin@tet1995.com
CONFIGURATION TESTED
MODEL SERIAL NUMBER SOFTWARE
AAnalyst 600 ~ 60085070101 AA WinLab Version 3.2
AS 800 801S5070102 -
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
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MAINTENANCE REPORT
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL

AAnalyst 600
SERIAL NUMBER 60055070101 DATE TESTED 20-4.m.-66
1. INSTRUMENT CHECKS
A. The Mirror and Lenses Condition OK
B. Grating Condition OK
C. Replace or Clean Dust Filter Q—E]
D. Cleaning the Contact Cylinders @
E. Cleaning the Furnace Windows OK
2. AUTOSAMPLE CHECK
A. Sampling and Arm OK
B. Sampling & Rinse Pump OK
C. Sample Position & Clean o]
D. Clean or Replace the Hall Sensor OK
3. COOLING SYSTEM CHECKS
A. Glean and Change Distill water o]
B. Themosensor OK
4. FIAS CHECKS
A. Pump and 5 Port Valve OK
B. Chemifold and Tubing OK
C. Power Supply o IE—K_‘
D. Flow meter and Gas system . OK
Page 2 of 4

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



A | FSR1498

MAINTENANCE REPORT
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL

AAnalyst 600
SERIAL NUMBER 60055070101 DATE TESTED 20-1.0.-66
PARAMETER SPECIFICATION ACTUAL VAULE
B. THGA Tests
1. Furnace Gas Flows
Internal Flow 250 + 25 mlL/min 235 mbL/min
External Flow 100 + 10 mL/min 110 ml/min

2. Chromium Baseline Noise
. (mesure 5 furnace dry firings without any sample)
Baseline < 0.005 Int.Abs 0.0002 Int.Abs
SD < 0.005 Int.Abs 0.0002 Int.Abs

3. Chromium Characteristic Mass(m;) and Precition

{measure 5 furnace firing using 20 ul

sample injections of 10 ug/L Cr standard)
m, Results 6.5 pg + 1.5 pg 5.7 pg

Precision < 2.0% . 1.41 %
4. Copper Characteristic Mass(m,) and Zeeman Ratio

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

mgy Results 17.0 pg + 3.5 pg 14.2 pd
Zeeman Ratio 0.58 + 0.04 0.560
Page 3 of 4

TH ONE SOURCE CO.,LTD. 33/119 Moo10,T.Ladsawai, A.Lam Luk Ka, Pathum Thani 12150 Thailand
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MAINTENANCE REPORT
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL
AAnalyst 600

SERIAL NUMBER 60055070101 DATE TESTED . _ 20-u.n.-66

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

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

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

1

Changed the THGA Contact Cylinder on 22 July 2022

Copper blank = 0.0015

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

v meets

l:l does not meet

- the PerkinElmer Specifications listed on this certificate.

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

including warranty terms.

Service Department TH ONE SOURCE CO., LTD.

( ~ Krungchai Treevichien )

Customer Support Engineer

Page 4 of 4
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PerkinElmer"

iNnstruments.

Certiﬂcate of T mining

This is to certify that

Krungchai Treevichien

has successfully completed
Aanalyst 600/700/800 Service Training

09 to 13 February 2004

A

oA

CSLim ,
Service Specialist > 5 }

rignEimer ] ¢
INSTLININIS, >y,

13 Feb 2004 > &,







ks ) 7 Al AL \/ $
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) m
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES %@}3
K ) I \) > ‘.
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 AN oel
- NSC-TISI-TIS17025
TEL. 0-2717-3000-28 FAX.(0-2719-9484 CALIERATION 0008

Cert. No.: 23TMB05

R Page: 10of 3
L4 hd o
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
1/6 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 : “ﬂ\fﬁu« ‘

Approved Signatory

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

Issue Date : 25 April 2023

The Uncertainties are for a confidence probability of approximately 95%

Tiis 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
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Incubator
Used ltem
2304-01460C-5

Equipment :
Condition As-Received :
- Reference :

Cert. No.: 23TMB05
Page: 20of 3

.. Procedure Used :-

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

The temperature scale used was based on [TS-00.

“ Condition of this result of calibration

1. Reference standard instrument:-

Instrument
1) Data Acquisition

Model
34970A

Serial No.
MY41021843

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

. Result of Calibration :-
s+ Function of UUC* :

(*) Without Adjustment
Temperature Source

Cert. No.
221L.M172

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

Due Date
27 Dec 2023

" Fresh air setting : Close ~ Environment during calibration
B o Beginning Finished
Temp. (°C) 25 25
75/ REL.Humid. ( % ) 54 57
2 4 AC Supply ( Volit ) 223 219
A ) <)
1 3 o Position : Ref. Std.
H | /2 ID No.:
S i 8 1 21-04RTD-11
5 b7 2 21-04RTD-12
vwam:g&/jﬁ;c )(//é' 3 21-04RTD-13
\ 4 b
i -—- 4 21-04RTD-14
< W > 5 21-04RTD-15
” 6 21-04RTD-16
" 7 21-04RTD-17
Probe Installation Details : Dimension of Chamber : 8 21-04RTD-18
a= 50 cm D= 040 m 9 (ref.) 21-04RTD-19
b= 50 om W= 056 m
¢c= 50 cm H= 0.48 m
Capacity = 0.11 m?

a 1158195




«.» Equipment: Incubator Cert. No.: 23TMB05
o Condition As-Received : Used ltem

S Page: 30of3
- Reference: 2304-01460C-5
: - Result of Calibration :- (™) Without Adjustment
Function of UUC*: Temperature Source
Fresh air setting : Close
Calibration| uUuC* uucr Temperature Temperature | Overall |{Coverage
Point Setting | Reading stability uniformity Variation| Factor
() (°c) | (¢C) (£°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 0.81 0.73 2
44.5 44.5 44.5 0.049 0.94 0.99 2
| calibration Measured Temperature ( °C) .
i — 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 44631 | 44.502 | 44.429 | 44,412 | 44.752 | 45106 | 44.600 | 45.021 | 44.183 0.32

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

Temperature stability : One-half of the greatest maximum difference of measured temperature at any one sensor.
+» Temperature uniformity : The maximum difference of measured temperatures at any sensors and the measured
temperature at the reference location which are observed at the same time or at as close an observation time as
. possible to determine the temperature pattern or homogeneity within the chamber under steady-state conditions.
Overall Variation : The Difference of the maximum and minimum measured temperatures throughout observation.
“ UUC* : Unit Under Calibration

. 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 1158134
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) M
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES %7y
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534/4 PATTANAKARN ROAD SOI 18, SUANLUANG. SUANLUANG BANGKOK 10250 ot e
TISITIS17025
TEL.§-2717-3000-29 RAX.0-2719-9484 CALIBRATION 0008

Cert. No.: 23TM804

Page: 10f3
kd © k3
Certificate of Calibration

Equipment : Incubator
Manufacturer : : Memmert
Model : INE 500
Serial No. : E505.0585
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 : %ﬂ, .

Approved Signatory
( ,) Pornthippa Tameyakul
(/ ) Malee Butkruea
{ ) Suwit Imjai
Issue Date : 25 April 2023
The Uncertainties are for a confidence probability of approximately 95%
“This certificate may not be reproduced other than in full, except with the prior written
Approval of the head of Corporate Services 3 : Equipment Calibration and Testing Services.
A 0053457



.. Equipment : Incubator Cert. No.: 23TM604
.~ Condition As-Received : Used ltem Page: 20f3
" Reference : 2304-01460C-4

+» Procedure Used :-

: Calibration were conducted using calibration procedure CP-QT02 according to direct measurement
, method with Data Acquisition which connected with Resistance Temperature Detector ( RTD ).

; The temperature scale used was based on 1TS-80,

* Condition of this resuit of calibration

- 1. Reference standard instrument:-

Instrument Model Serial No. Cert. No. Due Date
1) Data Acquisition 34970A MY41021843 221 M172 27 Dec 2023
2. This certificate is valid only to the item calibrated on date and place of calibration.

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

- Result of Calibration :- (*) Without Adjustment
Function of UUC* ; Temperature Source
' Fresh air setting : Close Environment during calibration
" , Beginning Finished
Temp, (°C) 25 25
REL.Humid. ( % ) 54 57
2 4 AC Supply ( Volt ) 223 219
A O o
1 3 o> Position Ref. Stc.j.
H "2 ID No.:
S i ) 1 18-04RTD-01
s o7 2 18-04RTD-02
v wrz A /2;;_ c/b / 3 18-04RTD-03
“ Sra— 4 18-04RTD-04
<t W . 5 18-04RTD-05
6 18-04RTD-06
7 18-04RTD-07
Probe Installation Details : Dimension of Chamber : 8 18-04RTD-08
a= 50 cm - 0.40 m 9 (ref.) 18-04RTD-09
b= 50 om = 0.56 m
c= 50 om = 0.48 m
Capacity = 0.1 m®

a 1158197



Equipment :

Incubator Cert. No.: 23TM604
. Condition As-Received : Used ltem Page: 30of 3
~ Reference : 2304-01460C-4
Result of Calibration :- (*) Without Adjustment
Function of UUC*: Temperature Source
Fresh air setting : Close
Calibration| uuC* uuc* Temperature Temperature | Overail |Coverage
Point Setting | Reading stability uniformity Variation| Factor
(°C) | (c)|(c) (£°C) (°C) (C)| k
35.0 35.0 356.0 0.065 0.32 0.67 2
415 41.5 415 0.032 0.49 0.83 2
44.5 445 445 0.086 0.60 0.86 2
Calibration Measured Temperature ( °C ) .
. — Uncertainty
Point Position
(°Cc) 1 2 3 4 5 6 7 8 9 (ref.) (+°C)
35.0 34.870 | 34.847 | 34.722 | 34.860 | 34.744 | 35,047 | 34.842 | 35.288 | 35.026 0.30
41.5 41.625 | 41.612 | 41.461 | 41.733 | 41.300 | 41.428 | 41.418 | 41.874 | 41.758 0.30
445 44,744 | 44,708 | 44553 | 44.862 | 44.205 | 44.476 | 44.352 | 44.931 | 44.7/8 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* : 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 muitiplied by a coverage
factor k, providing a level of confidence of approximately 95 %.

-000-
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a 1158196
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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™

10

[y
s

12

13
14
15
16

Chemical Oxygen Demand
Chlordane

Chromium

Color

Copper

Cyanide
4,4-DDE
4,4'-D0T
Dieldrin

2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method®

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

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

2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method®

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

1) Digestion, Direct Air-Acetylene Flame Method™

2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™

3) Digestion, Inductively Coupled Plasma Method!
Distillation, Colorimetric Method®

Liquid-Liquid Extraction, Gas Chromatographic Method™
Liquid-Liquid Extraction, Gas Chromatographic Method™
Liquid-Liquid Extraction, Gas Chromatogaphi)c}!\/tethod[‘”

Sal)

17 Endosulfan L...
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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™
3¢ | 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™

unldfiu Suau 122 518013
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1 Acenaphthene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

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

3 Aldrin Liquid-Liquid Extraction, Gas Chromatographic Method™

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

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

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™ N (‘f@‘)
o

13 Benzoic acid...
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13 Benzoic acid Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method

14 Benzo(a)pyrene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®

15 Benzo(g,h,i)perylene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

16 Beryllium 1) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™
2) Digestion, Inductively Coupled Plasma Method™

17 Bis(2-chlorpethyl)ether Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

18 Bis(2-ethylhexylphthalate Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

19 Bromodichloromethane Purge and Trap Gas Chromatographic/
Mass Spectrometric Method

20 Bromoform Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™

21 Butanol Purge and Trap Gas Chromatographic/
Mass Spectrometric Method®

22 Butyl benzyl phthalate Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

23 Cadmium 1) Digestion, Electrothermal Atomic Absorption
Spectrometric Method®
2) Digestion, Inductively Coupled Plasma Method®

24 | Carbazole Liquid-Liquid Extraction, Gas Chromatographic Method™

25 Carbon disulfide Purge and Trap Gas Chrorhatographic/
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/

4

Mass Spectrometric Method™ %ﬂ\bj

32 Chromium...
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32 Chromium 1) Digestion, Direct Air-Acetylene Flame Method®™
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™
3) Digestion, Inductively Coupled Plasma Method™
33 Chromium (1) 1) Digestion, Direct Air-Acetylene Flame Method;
Colorimetric Method; Calculation®
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method; Colorimetric Method;
Calculation®
3) Digestion, Inductively Coupled Plasma Method;
Colorimetric Method:; Calculation™
34 | Chromium (V1) Colorimetric Method™
35 Chrysene Liquid-Liquid Extraction, Gas Chromatographic/
‘Mass Spectrometric Method!
36 | Cyanide Distillation, Colorimetric Method™
37 . 124D Liquid-Liquid Extraction, Gas Chromatographic Method™
38 DDD Liquid-Liquid Extraction, Gas Chromatographic Method™
39 DDE Liquid-Liquid Extraction, Gas Chromatographic Method!™
40 DDT Liquid-Liquid Extraction, Gas Chromatographic Method® -
41 Dibenz(a,h)anthracene Liquid-Liquid Extraction, Gas Chromatographic/
' Mass Spectrometric Method™
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™
46 1,1-Dichloroethane Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™
a7 1,2-Dichloroethane Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™
48 1,1-Dichloroethylene Purge and Trap Gas Chromatographic/
| Mass Spectrometric Method™
49 cis-1,2-Dichloroethylene Purge and Trap Gas Chromatographic/

Mass Spectrometric Method™ W

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 époxide Liquid-Liquid Extraction, Gas Chromatographic Method™
68 Hexachloro-1,3-butadiene Purge and Trap Gas Chromatographic/

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

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

Mass Spectrometric Method™

S

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/

83

84

85

86

87

88

89

90

Methylene chloride
2-Methylphenol
2-Methylnaphthalene
Methyl tert-butyl ether
Na\phthatené

Nickel

Nitrobenzene

N-Nitrosodiphenylamine

Mass Spectrometric Method™

Purge and Trap Gas Chromatographic/

Mass Spectrometric Method™

Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™ '
Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

Purge and Trap Gas Chromatographic/

Mass Spectrometric Method™

Purge and Trap Gas Chromatographic/

Mass Spectrometric Method™

1) Digestion, Electrothermal Atomic Absorption

‘Spectrometric Method®

2) Digestion, Inductively Coupled Plasma Method™
Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method® |
Liquid-Liquid Extraction, Gas Chromatographic/

Mass Spectrometric Method! W

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 Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®
98 Selenium Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method™
99 Silver 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™
3) Digestion, Inductively Coupled Plasma Method™
100 Styrene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™
101 1,1,2,2-Tetrachloroethane Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™
102 | Tetrachloroethylene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™
103 | Toluene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™
104 | Toxaphene Liquid-Liquid Extraction, Gas Chromatographic Method™
105 | TPH (Cs-Cg) Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!*%?2 % M@l
rd

106 TPH (C.5-Cye)...
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106 | TPH (Cog-Cyg) Separatory Funnel Liquid-Liquid Extraction,
Gas Chromatographic Method®??
107 | TPH (C14-Css) Separatory Funnel Liquid-Liquid Extraction,
Gas Chromatographic Method®??
108 1,2,4-Trichlorobenzene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™
109 1,1,1-Trichloroethane Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™
110 1,1,2-Trichloroethane Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™
111 Trichloroethylene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™
112 2,4, 5-Trichlorophenol Liquid-Liquid Extraction, Gas Chromatographic Method™
113 | 2,4,6-Trichlorophenol Liquid-Liquid Extraction, Gas Chromatographic Method™
114 1,3,5-Trimethylbenzene Purge and Trap Gas Chromatographic/

Mass Spectrometric Method™

115 Vanadium 1) Digestion, Electrothermal Atomic Absorption
Spectrometric Method®

2) Digestion, Inductively Coupled Plasma Method™

116 Vinyl acetate Purge and Trap Gas Chromatographic/
Mass Spectrometric Method!
117 Vinyl chloride Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™ ;
118 m-Xylene | Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™
119 o-Xylene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™® -
120 p-Xylene Purge and Trap Gas Chromatographic/
Mass 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!
%{’ 1"@}
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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) lsékinetic Sampling, Digestion, Graphite Furnace
Atomic Absorption Spectrometric Method™
Isokinetic Sampling, Digestion, Cold-Vapor Atomic
Absorption Spectrometric Method™

Ringelmann’s Method'?

1) Absorption Sampling, Phenoldisulfonic acid Method®

2) Instrumental Analyzer Method® %(Y‘(‘:’)}

rd

15 Sulfuf dioxide...
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15 Sutfur 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™

feufinavsedanitlallduda dauau 36 518013
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1

Aldrin

Antimony

Arsenic

Barium

1) Waste Extraction, Solid-Phase Extraction,

Gas Chromatographic Method!*1%:24

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

3) Soxhlet Extraction, Gas Chromatographic
Method!!2

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

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

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

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

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

6) Digestion, Inductively Coupled Plasma Method"*
1) Waste Extraction, Digestion, Hydride Generation/
Atomic Absorption Spectrometric Method417]

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!61¢!

3) Waste Extraction, Digestion, Inductively Coupled

Plasma Method!614 3\[{@
VA

4) Digestion...
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Beryllium

Cadmium

Chlordane

Chromium

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

2) Waste Extraction, Digestion, Graphite Furnace
Atomic Absorption Spectrometric Method!®6.1¢!

3) Waste Extraction, Digestion, lnductive(y 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™14
1) Was{e 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!t614]

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

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

6) Digestion, Inductively Coupled Plasma Method7*4
1) Waste Extraction, Solid-Phase Extraction,

Gas Chromatographic Method!1024

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

3) Soxhlet Extraction, Gas Chromatographic
Method!11:24]

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

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

i

3) Waste Extraction...
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Chromium (1)

Chromium (V1)

Cobalt

3) Waste Extraction, Digestion, Inductively Coupled
Plasma Method44

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

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

6) Digestion, Inductively Coupled Plasma Method!*¥

1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method; Waste Extraction,
Colorimetric Method; Calculationt61518]

2) Waste Extraction, Digestion, Graphite Furnace
Atomic Absorption Spectrometric Method; Waste
Extraction, Colorimetric Method; Calculationtt:6:16:18]
3) Waste Extraction, Digestion, Inductively Coupled
Plasma Method; Waste Extraction, Colorimetric
Method; Calculation!t6:1418]

4) Digestion, Flame Atomic Absorption Spectrometric
Method; Alkaline Digestion, Colorimetric Method;
Calculation!’81518]

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

6) Digestion, Inductively Coupled Plasma Method;
Alkaline Digestion, Colorimetric Method,
Calculation1418

1) Waste Extraction, Colorimetric Method!!*8]
2) Alkaline Digestion, Colorimetric Method®*8

1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method!6!3

2) Waste Extraction, Digestion, Graphite Furnace
Atomic Absorption Spectrometric Method!614!

3) Waste Extraction, Digestion, Inductively Coupled
Plasma Method614

4) Digestion, Flame Atomic Absorption Spectrometric
Method!"*3!

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

6) Digestion, Inductively Coupled Plasm M{;%}fd”’“”

12 Cop‘per...
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13

14

15

16

17

Copper

2,4-D

DDD

DDE

DOT

Dieldrin

1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method615]

2) Waste Extraction, Digestion, Graphite Furnace
Atomic Absorption Spectrometric Method6:1¢!

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

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

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

6) Digestion, Inductively Coupled Plasma Method!¥
1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic Method!%24

2) Soxhlet Extraction, Gas Chromatographic
Methodl1124

1) Waste Extraction, Solid-Phase Extraction,

Gas Chromatographic Method!:10:2%

2) Solid-Phase Extraction, Gas Chromatographic
Method!to24]

3) Soxhlet Extraction, Gas Chromatographic
Methodit24

1) Waste Extraction, Solid-Phase Extraction,

Gas Chromatographic Method!1024]

2) Solid-Phase Extraction, Gas Chromatographic
MethodH6:24

3) Soxhlet Extraction, Gas Chromatographic
Method!th24

1) Waste Extraction, Solid-Phase Extraction,

Gas Chromatographic Method!1%24

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

3) Soxhlet Extraction, Gas Chromatographic
Methodt24

1) Waste Extraction, Solid-Phase Extraction,

Gas Chromatographic Method!1%2%

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

3) Soxhlet Extraction, Gas Chromatographic
Methodi424 %m@)

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#024

2) Solid-Phase Extraction, Gas Chromatographic
Method[lo'z‘ﬂ

3) Soxhlet Extraction, Gas Chromatographic
Method+24

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

2) Solid-Phase Extraction, Gas Chromatographic
Methodl1024

3) Soxhlet Extraction, Gas Chromatographic
Method!th24

1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method™61*

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

3) Waste Extraction, Digestion, Inductively Coupled
Plasma Method4+4 »

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

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

6) Digestion, Inductively Coupled Plasma Method%

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

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

3) Soxhlet Extraction, Gas Chromatographic
Methoditt24

1) Waste Extraction, Digestion, Cold-Vapor Atomic
Absorption Spectrometric Method617]

2) Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method2”

1) Waste Extraction, Solid-Phase Extraction,

Gas Chromatographic Method!1%24

2) Solid-Phase Extraction, Gas Chromatographic

Method!02¥ %W\’}j

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
MethodH 24

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic Method™#24

2) Soxhlet Extraction, Gas Chromatographic
Method!124

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

2) Waste Extraction, Digestion, Graphite Furnace
Atomic Absorption Spectrometric Method!619]

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!™14
1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method!61%!

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

3) Waste Extraction, Digestion, Inductively Coupled
Plasma Method614

4) Digestion, Flame Atomic Absorption Spectrometric
Method!™! »

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

6) Digestion, Inductively Coupled Plasma Method!!¥
1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic Method**%]

2) Waste Extraction, Solid-Phase Extraction,

Gas Chromatographic Method102%)

3) Soxhlet Extraction, Gas Chromatographic

Method!123
W

2,2,4,55'...
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2,2',4,5,5'-Pentachlorobiphenyl
2,2'344' 5
Hexachlorobiphenyl
2,2,44'55'-.
Hexachlorobiphenyl
2,2'344'55'"-
Heptachlorobiphenyl
28 Pentachlorophenol 1) Waste Extraction, Separatory Funnel Liquid-Liquid
' Extraction, Gas Chromatographic Method!*24
2) Soxhlet Extraction, Gas Chromatographic
Method+24
29 Selenium 1) Waste Extraction, Digestion, Hydride Generation/
Atomic Absorption Spectrometric Method!42
2) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method!#!!
30 Silver 1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method4*3]
2) Waste Extraction, Digestion, Graphite Furnace
Atomic Absorption Spectrometric Method!61¢!
3) Waste Extraction, Digestion, Inductively Coupled
Plasma Method®514
4) Digestion, Flame Atomic Absorption Spectrometric
Method™*?!
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!*6*%]

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

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

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

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

6) Digestion, Inductively Coupled Plasma Mei;c)hodn’m
2%,

A
SRV

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 Method!10:24

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

3) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!27)

1) Waste Extraction, Purge and Trap,

Gas Chromatographic/Mass Spectrometric
Method!:1226]

2) Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!32¢!

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

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

3) Waste Extraction, Digestion, Inductively Coupled
Plasma Method614

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

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

6) Digestion, Inductively Coupled Plasma Method(14
‘Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method32¢]

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!614

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

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

6) Digestion, Inductively Coupled Plasma Method("14
)

a([ \/‘f-‘
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Acenaphthene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!?"]
2 Acetone Purge and Trap, Gas Chrbmatographic/
Mass Spectrometric Method!32!
3 Aldrin Soxhlet Extraction, Gas Chromatographic Method!*2
4 Anthracene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!*+?7]
5 Antimony 1) Digestion, Flame Atomic Absorption Spectrometric
Method!"%!
2) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method"¢! :
3) Digestion, Inductively Coupled Plasma Method™¥
6 Arsenic Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method!™"

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

2) Digestion, Gréphite Furnace Atomic Absorption
Spectrometric Method!¢)
3) Digestion, Inductively Coupled Plasma Method**
9 Benz(a)anthracene Soxhlet Extraction, Gas Chromatographic/
| Mass Spectrometric Method!*+2”
10 Benzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!*2¢!
11 Benzo(b)fluoranthene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!!2"
12 Benzo(k)fluoranthene Soxhlet Extraction, Gas Chromatographic/
' Mass Spectrometric Method!!2"?
13 Benzoic acid Soxhlet Extraction, Gas Chromatographic Method!!?*!
14 Benzo(a)pyrene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!*!2"
15 Benzo(g,h,i)perylene Soxhlet Extraction; Gas Chromatographic/
| Mass Spectrometric Method(t2"
16 Beryllium 1) Digestion, Flame Atomic Absorption Spectrometric

Method!%!

2

2) Digestion...
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2) Digestion, Graphite Furnace Atornic Absorption
Spectrometric Method!"¢!
3) Digestion, Inductively Coupled Plasma Method!"14
17 Bis(2-chloroethyl)ether Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!%?"
18 Bis(2-ethylhexyphthalate Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!!!27]
19 Bromodichloromethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!!*2¢!
20 Bromoform Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method*2¢]
21 Butanol Purge and Trap, Gas Chromatographic/
_ Mass Spectrometric Method!32¢!
22 Butyl benzyl phthalate ‘Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!!!27]
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!!!27]
25 Carbon disulfide Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!*26!
26 Carbon tetrachloride Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!32¢!
27 | Chlordane Soxhlet Extraction, Gas Chromatographic Method!!!2%
28 p-Chloroaniline Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!*%#7)
29 Chlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method*32]
30 Chlorodibromomethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!!32¢)
31 Chloroform Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method®32!
32 Chromium 1) Digestion, Flame Atomic Absorption Spectrometric

1 Method!"9)

Sy

2) Digestion...
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2) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method!"é!
3) Digestion, Inductively Coupled Plasma Method!*¥
33 Chromium (II) 1) Digestion, Flame Atomic Absorption Spectrometric
Method; Alkaline Digestion, Colorimetric Method;
Calculation!/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;
Calculation!’#1418]
34 Chromium (V1) Alkaline Digestion, Colorimetric Method!®18!
35 Chrysene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!*#7
36 Cyanide 1) Extraction, Distillation, Titrimetric Method!?82%3%
2) Extraction, Distillation, Colorimetric Method?%2°3%
37 2,4-D Soxhlet Extraction, Gas Chromatographic Method**?4
38 DDD - Soxhlet Extraction, Gas Chromatographic Method! 2%
39 DDE Soxhlet Extraction, Gas Chromatographic Method 2%
40 DDT Soxhlet Extraction, Gas Chromatographic Method®?4
41 Dibenz(a,h)anthracene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method#")
a2 Di-n-butyl phthatate Soxhlet 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 Chromatog‘raphic/
Mass Spectrometric Method32%!
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*32°!
ar 1,2-Dichloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!*2%!
48 1,1-Dichloroethylene Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method32%! % (f@)
-

49 cis-1,2-Dichloroethylene...
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49 cis-1,2-Dichloroethylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!126
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!*2%!
52 1,3-Dichloropropane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!*>%!
53 1,3-Dichloropropene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!3%!
54 | Dieldrin Soxhlet Extraction, Gas Chromatographic Method*%2%
55 Diethyl phthalate Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!%2"!
56 2,4-Dimethylphenol Soxhlet Extraction, Gas Chromatographic Method!*42%
57 | 2,4-Dinitrophenol Soxhlet Extraction, Gas Chromatographic Method!23
58 2,4-Dinitrotoluene Soxhlet Extraction, Gas Chromatographic Method!%23!
59 2,6-Dinitrotoluene Soxhlet Extraction, Gas Chromatographic Method!!!?3
60 Di-n-Octyl phthalate Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!?7]
61 Endosulfan Soxhlet Extraction, Gas Chromatographic Method!*?4
62 Endrin _ Soxhlet Extraction, Gas Chromatographic Methogli124]
63 Ethylbenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!!%2¢!
64 Fluoranthene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!%2”
65 Fluorene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!2"
66 Heptachlor Soxhlet Extraction, Gas Chromatographic Method®24
67 Heptachlor epoxide Soxhlet Extraction, Gas Chromatographic Method!*!?4
68 Hexachloro-1,3-butadiene Purge and Trap, Gas Chromatograbhic/
' Mass Spectrometric Method!2¢!
69 n-Hexane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!*2¢!
70 | O-HCH Soxhlet Extraction, Gas Chromatographic Method®!24
71 B-HCH Soxhlet Extraction, Gas Chromatographic Method!*24
72 | y-HcH

Soxhlet Extraction, Gas Chromaéc?ﬁgéhic Method!11:24

AT 4

73 Hexachlorocyclopentadiene...
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73 Hexachlorocyclopentadiene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method*%#")
74 Hexachloroethane Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method1127
75 Indeno(1,2,3-cd)pyrene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®#7
76 Isophorone Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!%2"!
77 Lead 1) Digestion, Flame Atomic Absorption Spectrometric
Method("3]
2) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method™¢
3) Digestion, Inductively Coupled Plasma Method!" ¥
78 Manganese 1) Digestion, Flame Atomic Absorption Spectrometric
Method!"*! |
2) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method1%!
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>29!
81 Methoxychlor Soxhlet Extraction, Gas Chromatographic Method!**2¥
82 Methyl bromide Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!>2)
83 . | Methylene chloride Purge and Trap, Gas Chromatographic/
‘ Mass Spectrometric Method!!>24!
84 2-Methylphenol Soxhlet Extraction, Gas Chromatographic Method!??]
85 2-Methylnaphthalene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!**2"]
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!4

3) Digestion, Inductively Coupled Plasma Mmqu]

1 7

89 Nitrobenzene...
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89 Nitrobenzene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!™?7
90 N-Nitrosodiphenylamine Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method(127)
91 N-Nitrosodi-n-propylamine Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!*:27
92 Polychlorinated Biphenyls Soxhlet Extraction, Gas Chromatographic Method!12°!
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
2,21344' 5-
Hexachlorobiphenyl
2,2'4,4'55-
Hexachlorobiphenyl
2,2,3,4,4'5,5'"-
Heptachlorobiphenyl
93 Pentachlorophenol Soxhlet Extraction, Gas Chromatographic Method!!!24
94 Phenanthrene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method%2"!
95 Phenol Soxhlet Extraction, Gas Chromatographic Method!%2?]
96 Pyrene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!%?7]
97 Selenium Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method!24
98 Silver 1) Digestion, Flame Atomic Absorption Spectrometric
Method!*?!
2) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method!"4!
3) Digestion, Inductively Coupled Plasma Method!14
99 Styrene Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!>2¢!

Sy

100 1,1,2,2-Tetrachloroethane...
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100 1,1,2,2-Tetrachloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!*326!
101 Tetrachloroethylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!**2%
102 Toluene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method**2¢!
103 | Toxaphene Soxhlet Extraction, Gas Chromatographic Method!!2¥
104 | TPH (Cs-Cy) Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method*32¢!
105 | TPH (Cog-Cyg) Soxhlet Extraction, Gas Chromatographic Method[“m

106
107

108

109

110

111
112
113

114

115

116

117

118

119

TPH (Cs16-Css)

1,2,4-Trichlorobenzene
1,1,1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethylene

2,4,5-Trichlorophenol
2,4,6-Trichlorophenot
1,3,5-Trimethylbenzene

Vanadium

Vinyl acetate
Vinyl chloride
m—XyLene
o-Xylene

p-Xylene

Soxhlet Extraction, Gas Chromatographic Method!!??

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!>2

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!*®?¢!

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!!*%!

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!**%!

Soxhlet Extraction, Gas Chromatographic Method!!!?*

Soxhlet Extraction, Gas Chromatographic Method®*"#

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!**2%]

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

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

3) Digestion, Inductively Coupled Plasma Method!*#

Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!>2¢!
Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method*2!
Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method**2®!
Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method*2%!
Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method2®!

29

120 Xylene (Total)
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120 Xylene (Total) Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!t326!
121 Zinc 1) Digestion, Flame Atomic Absorption Spectrometric
Method!"t]

2) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method™®
3) Digestion, Inductively Coupled Plasma Method!*¥
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SW-846. Method 30508B, 1996.

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

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

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

11. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Soxhlet Extraction. SW-846 Method 3540C, 1996. p

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

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

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

15. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Flame Atomic Absorption Spectrophotometry. SW-846
Method 70008, 2007. |

16. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Graphite Furnace Atomic Absorption
Spectrophotometry. SW-846 Method 7010, 2007.

17. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Arsenic (Atomic Absorption, Gaseous Hydride). SW-846
Method 7061A, 1992.

18. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Chromium, Hexavalent (Colorimetric). SW-846 Method
T196A, 1992.

19. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Mercury in Liquid Waste (Manual Cold-Vapor
Technique). SW-846 Method 7470A, 1994.

20. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Mercury in Solid or Semisolid Waste (Manuat Cold-
Vapor Technique). SW-846 Method 7471A, 1994.

21. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Selenium (Atomic Absorption, Borohydfide
Reduction). SW-846 Method 7742, 1994.

22. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Nonhalogenated Organics Using GC/FID. SW-846
Method 8015D, 2003.

23. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Phenols by Gas Chromatography. SW-846 Method %ﬂ@\l
8041, 1996.

24. United States...



-l -

24. United States Environmental Protection Agency. Test Methods fér Evaluation Solid
Waste Physical/Chemical Méthods. Organochlorine Pesticides by Gas Chromatography.
SW-846 Method 80818, 2007. |

25. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Polychlorinate Biphenyls (PCBs) by Gas
Chromatography. SW-846 Method 8082A, 2007.

26. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Volatile Organic Compounds by Gas Chromatography/Mass
Spectrometry (GC/MS). SW-846 Method 8260C, 2006.

27. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Semivolatile Organic Compounds by Gas
Chromatography/Mass Spectrometry. SW-846 Method 8270D, 2014.

28. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Total and Amenable Cyanide: Distillation. SW-846
Method 9010C, 2004.

29. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Cyanide Extraction Procedure for Solids and Oil.
SW-846 Method 9013A, 1996.

30. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Cyanide in Waters and Extracts Using Titrirhetric and
Manual Spectrophotometric Procedures. SW-846 Method 9014, 2014. %M\(\?)
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1 Arsenic Digestion, Inductively Coupled Plasma Method™

2 Barium Digestion, Inductively Coupled Plasma Method®

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

4 Cadmium Digestion, Inductively Coupled Plasma Method™

5 Chemical Oxygen Dermand Closed Reflux, Colorimetric Method™

6 Chromium - | Digestion, Inductively Coupled Plasma Method™

7 Color ADMI Weighted~Ordinate Spectrophotometric
Method™

8 Copper Digestion, Inductively Coupled Plasma Method™

Cyanide Distillation, Colorimetric Method™

10 | Formaldehyde Distillation, Colorimetric Method™

11 Free Chlorine DPD-Ferrous Titrimetric Method™

12 Hexavalent Chromium Filtration, Colorimetric hMethod™

13 | Lead Digestion, Inductively Coupled Plasma Method™

14 Manganese Digestion, Inductively Coupled Plasma Method™

15 Nickel Digestion, Inductively Coupled Plasma Method™

16 Oit and Grease Liquid-Liquid, Partition-Gravimetric Method™

7 | pH Electrometric Method™

18 | Phenols Distillation, Direct Photometric Method™

19| selenium Digestion, Inductively Coupled Plasma Method™

20 Sulfide Methylene Blue Method™

21 | Temperature Field Method™

22 | Total Dissolved Solids Oried at 180 °C™

23 Total Kjeldahl Nitrogen Digestion, Distillation, Titrimetric Method™

24 | Total Suspended Solids Dried at 103-105 °C*

25 Trivalent Chromium Digestion, Inductively Coupled Plasma Method
Filtration, Colorimetric Method, Calculation’™

26 | Zinc Digestion, Inductively Coupled Plasma M;rhgdm i
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1) Digestion, Inductively Cbup[ed Plasma Method®®

2) Waste Extraction, Digestion, inductively Coupled
Plasma Method?4#!

1) Digestion, Inductively Coupled Plasma Method™®

2) Waste Extraction, Digestion, Inductively Coupled
Plasma Method®“¢)

1) Digestion, Inductively Coupled Plasma Method™

2) Waste Extraction, Digestion, Inductively Coupled
Plasma Method 2%

1) Digestion, Inductively Coupled Plasma Method™®

2) Waste Extraction, Digestion, Inductively Coupled
Plasma Method®*¥

1} Digestion, Inductively Coupled Plasrna Method!

2) Waste Extraction, Digestion, Inductively Coupled
Plasma Method®**!

1) Digestion, Inductively Coupled Plasma Method

2) Waste Extraction, Digestion, inductively Coupled
Plasma Method®®

1) Digestion, Inductively Coupled Plasma Method>*!

5,6]

{5.6]

2) Waste Extraction, Digestion, Inductively Coupled
Plasma Method®*)

1) Digestion, Inductively Coupted Plasma Method™®

2) Waste Fxtraction, Digestion, Inductively Coupled
Plasma Method® ¢!

1) Dicestion, Inductively Coupled Plasma Method™*!

2) Waste Extraction, Digestion, Inductively Coupled
Plasma Method ¢!

1) Digestion, Inductively Coupled Plasma Method®

2) Waste Extraction, Digestion, inductively Coupled
Plasma Method "4l

1) Digestion, Inductively Coupled Plasma Method®™®

2) Waste Exiraction, Digestion, Inductively Coupled

Plasma Method? ! TN
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vioTanilaldudn. WAL 25 unsam 2549, 1uii 123 mOUTilAY 115,

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

4. United States Environmental Protection Agency. Acid Digestion of Aqueous
Samples and Extracts for Total Metals for Analysis by FLAA or ICP Spectroscopy. SW-846
Method 30104, 1992

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

6. United States Environmental Protection Agency. Inductively Coupled Plasma-
Atomic Emission Spectrometry. SW-846 Method 6010C, 2007

‘‘‘‘‘

AU isussihsuisuaRulaunmae Tunen NSRS I o mmem bodw Hp )




niu‘lsmuamamﬂﬁu
QUUNSTEWT o Wiy
LUATIBNT NTUNHT soco0

ﬁ an omlole/ O@V))ﬂd‘/

- AR bt

< ' o A o X v a a ¢
L3 Cﬂaa']EJWNQ&@SU‘UU‘VWLGEJUW@QU{]U ANFIATICULDNTU
LsEJU ﬂ‘ﬁilﬂ"]if«mﬂﬂ'ﬁ UT\'}V\ Iﬂa'UEJa gn ﬁ L‘UE]‘S'Jﬁ ?ﬂﬂﬂ

$rais detunsdowsesy/Asuuamypanns uazeilamsuaRvrenissUfuinsiinnsienou
o o
AU ox AIMNAL bdol

3 8/
=4

feftdandne wnaswuuvinenidesursargiunuleuiesfiinisias ety

o 3

U3tv lnauea giae 1wesia Iin i e ey,

munmfsdeiisnsds ustm lnavea smam L‘Uai’)’d el wamamwuaaasumummau
WowfuRmsiaseiionsu wunslou Fon/o donuiidaari </ mm & fuanas sunemeivg -
Janinasvan ronsulsanugnaImnIsy U vy

ﬂi;ﬂ.’imuamamnssuwmsmma'z Wusen Iﬂan’Jﬁ Aan Wwosid 31n Gl’e)ﬂ’\ﬂﬂu@ﬁ’e)
3U‘ZJU‘V!"LUEJ‘NWB\'IU§]UGIH’]$’JLﬂi']“‘lﬂl.ﬁ]ﬂ‘lm Tﬂsuaaﬂﬂs"ﬂanmu
fl. ﬁdﬂ’)UF}ﬂJ@LLﬂ‘ViEN‘UQUG]ﬂ'Ii'JLﬂ‘S'w%

UNEATITEL UBvane neifouauil 1-co/o-A-000a
9. Wwithiiusesew fiinstinszi

o) unanafte wiudynda nzdouasii 2-one/o-1-000a

o) UNEANIATT T1TUANN aouail 1-ons/o-1-000l

' - a}lvu & P 2ia HS s a1 v
A. VDUYHETUANYN ﬂ’iU‘UuVlzLUUu'lWJLﬂﬁsﬂumlﬁﬂ ﬂ'\ua\j'ﬂﬂqwqﬂﬁﬂ

wiadeavuiivznumergluiudl oo fusieu beos wnUszasdaziaaignide
fuiunsnd auwawgummsuﬂsuman‘uu 'lvwum‘uamamawsamanmsﬂi"ﬂaumwa Mo
nsulssnugeamnsss melu mo Ju ﬂamuauma‘uawuaﬁasuwuwmawaaﬂgummsfnﬂiwLan‘uu
mmmamamamnmwasu"lﬂwnsaﬂsmuamamnssu Wl aansaBudwerituszuuBidnnseiindle
widulgdnsulsanugaamngsy au QR Code vhewilsdeatud

Saeuuiens i
YauanAutiuie
(UNBULSAIS ASean)
fenemsaudiifouasioudouaiivisenunield

UtRsensunuedunsulssnugaamnsy

| o 1 - - <
qué"‘s%’aLLaxLﬁauﬁamaﬁw‘[sqmumﬂlm PUANYBRUTYUUBLINNTDUNG
5. o demo Eobe, o HERE obad AP Eooe
Uswildddnnseiind sirwediw.mail.go.th

13

i v ' w s P »
@f{e,:gz,{ggeﬁfv “HRNIATIHNNG UsemaMun1Ine sannuRRnn gaammnssuiities




L4 o/ 3 A’ o o 2
wnarsuuuneniisdeivreargdunzailsudasujiinsiianitensuy
v3sw Inavea giiah wedla din wwanzidey 2-on/o
< -

7 o0 omole/ 9 Won ¢/ aviuil ¢ @ AR b

3 ~ & é’ o o
wau«uwmsuawvﬁlﬁwmwummaumnnsu‘[samuqmmwnssu MUIU « F78NT

Yide 91w 9 518113

o w o o Aada
a1naun g17UaNY 97 Lﬂi"ﬁﬁ

1 Biochemical Oxygen Demand | 5-Day BOD Test, Azide Modification Method
5-Day BOD Test, Membrane Electrode Method

2 Chemical Oxygen Demand Closed Reflux, Colorimetric Method

3 Color ADMI Weighted-Ordinate Spectrophotometric Method
4 Oil & Grease Liquid-Liquid, Partition-Gravimetric Method

5 pH Electrometric Method

6 Temperature Laboratory and Filed Methods

7 Total Dissolved Solids Dried at 180 °C

8 Total Kjeldahl Nitrogen Macro-Kjeldahl Method

9 Total Suspended Solids Dried at 103-105 °C

1BNEN5A1984

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