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edloe AaasuAIES (Residual Chiorine) THIFIE N, N - diethyl - p -

phenylenediamine Method



‘Viﬁ'! e
N oo POUfiey beg 9 TR o fARL bdod

&l Wuaa (Phenol) #1435 distillatior s1ude Aminoantipyrine
Colorimetric Method

o&lom Fald (Sulfide) W8 Methylene Blue Colorimetriic Method

oo lwetlud (Cyanide) WIHIT Pyricine Barbituric Acid Colorirmetric
Method

odlos AU (PCBs, Polychiorinated Bipheryl) 131435 Pre - concentration
MFIEIE Gas Chromatography with Electron Capture Detector

odloo @ivy (Arsenic) WIS Pre - concentration audaeiE Hydride
Generation - Atomic Absarption Spectrometric Method %3038 Electrothermat Atomic
Absorption  Spectrometric Method %3838  Inductively Coupled Plasrma Method
fflszuurdamssuniurssmaelsd

adlos @15UTENOUAYNSUNTdvilalasiafia (Tributylting 151453 Pre -
concentration A1UATS Gas Chromatography with Flame Photometric Detector #ig
3% Gas Chromatography with Mass Spectrophotometry W3933 High Performance Liquid
Chromatography - ICP - MS

e¢loc fudunnmSETILU Beta) HIHE Evaporation Ausiumnwdsd
Tuneant {(Alpha) 191435 Co - precipitation wavTdadoy - o W32 Gamma
Spectrometry  (USEPA) vlodBenamnaAn Salinity

selox Msiadifldlunistiosfuirdadnsfivuasdnd 1914328 pre -
concentration A1uR283% Gas Chromatography with Mass Spectrophotometry %5073
digh Performance Liguid Chromatography (HPLO)
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RECALIBRATION

DUE DATE:

N

Tisch Epvironmental, Inc.
145 South Miami Avenue
Village of Cleves, QH 45002

Calibration Ceriificaiion information
Cal. Date: November 19, 2021 Roatsmeter 5/M: 438320 Ta; 294 K
Operator:  Jim Tisch Pa: ¥63.5 mm kg
Calilwation Madel #:  TE-5025A Calibrator s/N: 00083
vol. Init Vol Final Avol. ATime apP aH
Run {m3) (m3) {ma3} {min) {mm Hg) {in H20}
1 1 2 i 1.4160 32 2.00
2 3 4 1 0.9570 6.4 4.00
3 5 5] 1 0.5290 7.8 5.00
4 7 B 1 0.8490 8.7 550
5 g 10 1 0.65950 12.8 8.00
Data Tabulation
Pa \/ Tstd T,
sl B (TorPa)
Vstd Qstd \/ Psid/\ Ta Qa [yAH{Ta/Pa
{m3) {x-axis} {y-axis) Va {x%-axis) {y-axis)
1.01440 0.716l 1.4271 0.9958 0.7033 0.8776
1.0098 1.0128 2.0182 0.8916 0.9946 1.2411
1.0079 1.1337 2.2564 0.5898 1.1134 1.3875
1.0067 1.1858 2.3666 0.9886 1.1644 1.45R3
1.0012 1.4324 2.8542 (0.9832 1.4066 1.7551
m= 1,99331 m= 1.24818
QSTD = -0.00049 QA b= -0.00030
V= 0.999399 r= 0.99999
Caicilations
Vstd=|AVol{{Pa-APY/Pstd)(Tstd/Ta) Va=|AVol{{Pa-AP)/Pa)
Qstd=|vstd/ATime Qa=|Va/aTime N
For subsaguent flow rate cafculations:
= Pa Tstd - / I
Gstd= m((_ aH( = )( o ))b) Qa= 1/m \< aR| TafPa )) b)
Standard Conditions
Tstd: 298,15 »¢ RECALIBRATION
Pstd: 760 mm Hg
Key US EPA recommends annual recalibration per 1958
AH- calibrator manometer reading (in H20) 40 Cade 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) Determimation of Suspended Particulate Matter in
Pa: actual barometric prassure {mm Hg} the Atmosphere, 9.2.17, page 30
b intercept
m:slope

TOLL #REE: (877)263-7610
FAX: (513)467-900%
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High Velume TSP&PM-10 Calibration Report

Location : That irormemzal Tech Site ID : Bangikck Date; 1-Ang-22

ITEM : TSP Sepfal Mo @ (No.23 ) Calibrate By : Pipat

Site Conditions

Barometric Pressure (mm Hg) : 760.90 Corrected Pressure (mmHg) ¢ 750.0
Temperature ("C} : 23 Temparature (deg K) : 2380
Average Press. (mm Hg)

) Corrected Average {(mm Hg) : -
Average Temp (°C) : 32.1 Average Temp! (Deg K) : -

Calibration Crifice

Make : Tisch Qstd Slope @ 1.59232
Modef: TE-5025R Qstd intercept @ -¢.00C43
Serial#t - voes Calibration Due Date @ 1%-Nov-22

Calibration Information

Plate or ORIFICE Qstd Indicate Ic
Test # (in H,O) {(m3/min} (CFM) {corrected) Linaar Regression
1 12.3¢ 1.760 6C.0 __&n.00 Slope : =
Z 9.80 1.571 56.0 E6.00 Intercept :
3 7.60 ] 1.383 50.0 L B0.04 Corr. Coeff :
El 5.20 1.744 40.0 40,00
5 3.00 0.868 30.0 30,00 ¢ of Observations: S
Calculations
std = 1/m[Sqri(H20(Pa/Pstd)(Tstd/Ta))-b] m = sampler slope
IC =1[Sgri(Pa/Pstd)(Tstd/Ta}] b = sampler intercept
I = chart response
Qstd = standard flow rate Tav = daily average temperature
IC = corrected chalt response Pav = daily average pressure
1 = actual chart response
m = calibrator Qstd siope Calibrate By e i

b = calibrator Qstd intercept

Ta = actual temperature during calibration (deg K}

Pa = actual pressure during calibration (mm Hg)

Tsid = 298 deg K o~ A
Pstd = 760 mm Hg Approve By Fgenlic: #7
For subsequent calculation of sampler flow:

(D Sat{ 298/ Tav)(Pav/760)]-b}

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

o ——— T T ——

Thai Environmental Techriz Uimited 176 Soi Ramkihambaenyg 45 ¥hwaeng/Khet Saphan Sung  Bangkok 10240 Thailand
s Tel . =AB{012373-7799(Aule) Far @ +66{112373-7979 e admin@tet1595.c0mM & wiww.tat1925.com
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High Volume TSP&PM-10 Calibration Report

Location : <7

Barometric Pressure (mum Ha)
Temperature {°C}

Average Press. (mm Hg)
Average Temp (°C)

L Enwvironmemzal Tech

t3l.8

Date :
Calibrate By :

Site ID ; Danckok
{No.31 )

Serial No

Site Conditions

t760.00 Corrected Pressur@e{mmBg) 1 7600
P25, Temperature (deg K) :
:754.5 Corrected Average (mm Hg) : -

Calibration QOrifice

Make !
Model :
Serial# :

Tisch
TE- 50255
OCEeR

Qstd Slope : © . 93331
Qstd Intercept : -7.00049
Calibration Due Date 7 19 -Now-22

Calibration Information

Plate or ORIFICE Qstd Indicate IC
Test # {in H,0) {m3/min} (CFM) {corrected) Linear Regression
1 11.840 4 l.724 1 €0.0 50.40 Slope: 35 5256
z 5.00 _1.505 54.0 54.900 _ Intercept: o.0527v |
5 7.290 1.326 350.0 50.40 ) Corr. Coeff: C 5936
£l 5.00 L. 122 40.0 40.00
i 5 3.00 5. BE9 30.0 30.00 k of Observations: S
Calculations
Qsid = 1/m[Sqri(H20(Pa/Pstd){Tstd/Tal}-b] m = sampler slope

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

(std = standard flow rate

IC = corrected chart response
I = actual chart response

re = 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 prassure dusing calibration {mm Hg)

Tstd = 298 deg K

Pstd = 760 mm Hg

For subsegueni calculation of sampler flows:
1m{{DSar{298/Tav){Pav/760})-b)

Calibrate By N 4
Approve By P e Unee L7

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

Thai Enweronimential Technic Limited

1/6 Sof Ramkhamnaeng 145 Khwaeng/Khet Ssphan Sung  Bangkck 10240 Thailend

e Ta| | +66(12373-7799(Autp} Fax : +65(0)2373-7579 ¢ admin@ieil¥®5.com « wivee tet1D95.com
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High Volume TSP&PM-10 Calibration Report

Locatian ¢ Tha: Envirormemtal Tech

ITEM : TSP

Site ¥ID ¢ Bangkeok
Serial Mo : (No.23 )

Site Conditions

Date : 1-Aug-22

Calibrate By : Pipat

Corrected Pressura (mm Hg) ¢ 76060
Femperature (deg K} : 298.17

Corrected Average (mm Hgj ¢ -
Average Temp: (Dea K} : -

Calibration Crifice

Make: Tizch
Model: TE-30258
Serial¥ » 00&R

Qsid Slope

1.5%331
Qstd Intarcept 7 -0.C0C49

Calibration Due Date © 19-Nov-22

Calibration Information

Plate or ORIFICE Qstd Indicate ic
Test # {in H,O) {m3/min) (CFM) {corrected) Linear Regression
i 12.20 i.7h3 60.0 £3.00
2 5.40 EEEY sa.g0 | sz 0o
3 7.20 1346 | 5C.0 ] 50,00 )
Ta 5.00 1.122 s0.0 | 40,90
5 3.00 T 30.0 30.900 ¢ of Qbservations: S
Calculations

Ostd = 1/m{Sqri{H20(Pa/Pstd)(Tstd/Ta)}-b]
IC =1[Sqri(Pa/Pstd)(Tstd/Ta)]

Qstd = standard flow rate
1C = 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 catibration {mm Hg)

Tstd = 298 deg K
Pstd = 760 mm Mg

For subsequent calculation of sampler flow:
1/ Sart(298/ Tav)(Pav/760)]-b)

m = sampler slope

b = sampler intercept

T = char response

Tav = daily average temperature
Pav = dally average pressure

Calibrate By

Approve By

g ‘
‘;:J-: 5 '..{ -y E’
7 -

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

ewrm—

That Erwvironmental Techatc Uimdted

1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Siung Bangkok 10240 Thaiiand
o Tel 1 +B6(01Z373-7799A0t0) Fax  +66{{12373-757C o admin@tzt1935.com o v tet 199 . cam
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High Volume TSP&PM-10 Calibration Report

Location : Thal Envirommnemncal Tech Site ID : Bangkck Date: 1-Lug-22

ITEM ; TSP Serial No: (No.1i5 ) Calibrate By ! Pipat

Site Comnditiorns

Barometric Pressure (mm Hg) : 750,60 Corrected Pressure {inm Hg)

Average Temp ("C) : 31.8 Average Temp: {DegK) ! -

Calibration Orifice

Make : Tisch Qstd Slope @ 1.99331
Medel : TE-50254 Qstd Intercept @ 0.00C49
Sevial# @ 00e8 Calibration Due Date ; 12 Nov-22

Calibration Information

Plate or ORIFICE Qstd Indicate 1C
Test # (in H:0} {m3/min} {CFM) (corrected) Linear Regression
1 _ 12 .00 1.738 60.0 ___60.00 ) Slope: 34.7546
_________ 2 ] 2.20 l.s22 | 54,0 _54.00 Intercept:1.0714
_________ i 7.00 1,328 50.0 50.0¢ . Cort, Coeff: 0.985%7
N . 5.00 1.122 | 40.0 4900
5 3.00 0.569 30.0 ag. oo ¢ of Observations: 5
Calcuiations
Qstd = 1/m{Sqre(H20(Pa/Pstd)(Tstd/Ta}}-bi m = sampler slope
1C =1 Sqri(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 < =i

b = calibrator Qstd intercept

Ta = actual temperature during calibration {deg K)

Pa = actual pressure during calibration {mm Rg)

Tstd = 298 deg K ) I
Pstd = 760 mm Hg Approve By gl 0O
For subsequent calculation of sampter fow:
1/m{{1[Sqrt( 298/ Tav)(Pav/760)]-b)

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

Thai Enviranmental Tachne Limites 1/6 5oi Ramkhamhzeng 148 KhwaengfKhet Saphan Sung  Bangkek 10240 Thailand
e Tel 1 +6E(012373-779%{Aut0) Fax @ 166{012373-7979 & admin@tetl$95.com = v tet1895. com
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High Velume TSP&PM-10 Calibration Report

Location : 'has: Envivonmamcal Tech Sita ED ; 2anakek Date: 1-Aug-22

ITEM : TSP Seifal No: (Ne.17 ) Calibrate By : Pipat

Sito Conditions

Cotrrected Pressure (mm Hg) : 760,0
Temperature (deg K) : 298.0

Barometric Pressure {mm Hy) 1
Temperature (°C)

Average Press., (mm g} :
Average Temp (°C) -

Make : Tisch Qsid Slope @ 1.59331
Model: TE-nu282 Qsid Intercepnt @ -0.09043%
Serial# @ 00588 Calibration Due Date | 15-Yov-22
Calihration Information
Plate or ORIFICE Qstd Indicate IC
Test & {in H,0) (m3/min) (CFM) {corrected) Linear Regrassion
1 12.00 1.738 50.0 60.00 Slope: 34.2901
_______ 2 3.60 1.555 54.0 54.00 Intercept: =.3289
_________ 3 7.20 1.346 50,0 |  50.00 Corr. Coeff: 0.%921 |
4 5.00 1.122 | 40.0 40.00
S .00 £.869 30.0 30.00 ¥ of Ohservations: 5
Calculations
Qstd = 1/m[Sqrt{H20(Pa/Pstd){Tstd/Ta)}-b] m = sampler sicpe
1C =1[Sart(Pa/Pstd ) Tstd/Ta)] b = sampler infercept
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 2
© = calibrator Qstd intercept
Ta = actual temperature during calibration {deg K}
Pa = actual pressure during calibration (mm Hg)
Tstd = 298 deg K i . A
Pstd = 760 mm Hg Approve By Ly adhye B

For subsequent calculation of sampler flow:
UMD [5qri{ 298/ Tav) (Pav/760)]-b}
MOTE: Ensure czlibration orifice has been certified within 12 months of use

Thai Environmental Technic Limited 1/6 Soi Ramkhamhaeng 145 Khwaeng/¥het Saphan Sung  Sangrok 10240 Thailand
s Tel : +66({)2373-7789(AuUl) Fax . +65(0)2373-7979 » Admin@ieti995.com » wuw tet1985.com
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High Volume TSP&PM-10 Calibration Report

Location ! Thail Eawvirsmmsmial Tech Site ID : Bangwox Date: 1-Aug-22

ITEM ! T&P Serial No: (No.22 ) Calibrate By : Pipat

Site Conditions

Barometric Pressure {mm Hg) : 760.00 Corrected Pressure (mmHg) : 760.0 |
Temperature (°C} 1 25.0 Temperature (degK) : 298.0

Average Press. (mm Hg) = 754.5 Corrected Average (mmHg) ¢ -
Average Temp (°C) : 31.8 Average Temp: (Deg i) ¢ -

Calibration Orifice

Male: Ticch Qstd Slope : 1 .9533%
Model; TE-52254 Qstd Intercept : -0.0004%
Serial#f : o0cs Calibration Bue Bate : 19-Ncv-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: 24.5708
2 g.40 1.538 54.8 54.00 Imfercept: 1.065%3
_______ 3 7.20 1.346 | 50.0 o 50.00 Corr. Coaff: 0.23326
4 5.90 1.122 40.0 40,00
5 2.00 0._869 20.0 3G.00 of Observations: S
Calcuiations
Qstd = 1/m[Sart{H20{Pa/Pstd ¥ Tstd/Ta))-b] m = sampler slope
IC =i[Sqrt(Pa/PstdXTstd/Ta)] b = sampler intercept
T = chart response
Qsid = standard flow rate Tav = daily average temperatura
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 catibration {mm Hg)
Tstd = 298 deg K ™ =~

]
7

7 i i'.'p:;.ff--.f.;:-- )
I

Pstd = 760 mm Hg Approve By

for subseguent calculation of sanpler flow:

Ym{IHSari(298/Tav}(Pav/760)]-b)

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

Thai Envircnmental Technic Limited £/6 Spi Ramkhamhaeng 145 Knwaeng/Khet Saphan Sung  Bangkok 10240 Thailand
a Tel ' +66(0)2373-7789(Auin) Fax : +56(0)2373-7579 & admindiel1995.com o wow fET1985 tarm






Thai Environmental Technic Limited
VYIUT NAUATIIATON Y 10A

High Volume TSP&PM-10 Calibration Report

Site ID 1 Banglkok Date: 1-Aug-22

Site Conditions

Barometric Pressture (mm Hg)} ¢« 760.00 Correcied Pressure {mmHa) : 7600
Temperature (°C) : 35.0 Temperature (deg K} @ 228.0
Average Press, (mmi Hg) : 734.5 Corrected Average (mm Hg) : -
Average Temp ("C} ¢ 32.6 Average Temp: (Dea K} ¢ .

Calibration Orifice

Make : Tisch Qstd Slope & 1.59331
Model : TE-50258 Qstd Intercept @ -0.c0043
Serizl# 1 1088 Calibration Pue Date ; 1 3-Nov-22

Calibration Information

Plate or ORIFICE Qsid Indicate ic
Test # {in H,0) {m3/min) {CFM) (corrected) Linear Regression
1 11.80 | 1.724 650.0 60.00 Slope : 35.5954
TR eeo 1 aises | 540 3100 B Intercept: 0.0527
3 _ 7.20 1.345 | 50.0 50.00 Coit, Coeff: C.5935
_________ 4 ] 5.00 1.122 40.0 _ad.ue
3 T 2.00 0.869 30.0 313.040 ¢ of Observations: 5
Calculations
Qstd = L/m[Sqri(H20(Pa/Pstd)(Tstd/ Ta})-b] m = sampler slope
IC =11 Sqri(Pa/Pstd){Tstd/ Ta)) b = sampler intercept
1 = chart response
Qstd = standard flow rate Tav = daily average temperature
IC = corrected chart responsea Pav = daily average pressure
I = actual charl response
e —
m = calibrator Qstd slope Calibrate By o __F— L

b = calibrator Qstd intercept
Ta = actual temperature during calibration {deg K}

Pz = actual pressure during calibration {mm Hg)

Tstd = 298 deg K 7, . o
Pstd = 760 mm Hg Approve By : . | Gache ¥
Far subseguent caiculation of sampler flow: ’
m{{DISqrt{298/Tav)(Pav/760)1-b)
NOTE: Ensure calibration orifice has been certified within 12 months of use
Thai Envircnmentzl Technic Limited 1/5 Sai Ramkhamhaeng 145 Khwaeng/Khat Saphan 5ung  Bangkok 30240 Thailand

o Tel: +5G(M2373-7799(Au0) Fax 1 156/0)2373-7379 e Admin@tet19%5.com = wwwtet1995.com
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALTIBRATION AND TESTING SERVICES
43474 PATTANAKARN ROAD 801 18, SUANLUANG, SUANLUANG BANGKCK 10250
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NSC-TIS-TIST

CALIBRATION 0068

Cert.No.: 22MM27
Page.. 1 of 3

Certificate of Calibration

Equipment :
Manufaciures
Model :

Serial No. :

ID No. :

Submitted by :

Location :

Received order:
Calibration Date :

Ambient Temperature :
Relative Humidity :

Calibrated by :

Approved by :
Pornthippa Tameyakut

()
{/ ) Malee Butkruea
{ ) Suwit imjai

Issue Date ;

Electronic Balance
Mettier Toledo
AB204
1116392227
TET.LAB.BALD?

Thai Environmenial Technic Limited
116 Soi Ramkhamhaeng 145,
Khwaeng/Khet Saphan Sung,
Bangkok 10240

Balance Room

20 Agril 2022
22 April 2022

15°C 10 40 C
30 % to 90 %

Uthen Kankawi

Wl -

Approved Signatory

6 May 2022

The Uncertainties are for a confidence probability of approximately 95 %

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

Approval of the head of Corporate Services 4 : Bquipment Calisration and Testing Services.
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o> Equipment Electronic Balance Cert.No.: 22MM27
1+ Condition As-Recelved :  Used ltem Page: 2 of 3

- Reference : 2204-03680C-186

Procedure used :-

i Calibration were conducted using in-house calibration procedure CP-OB01 accarding to direct

... measurement method against standard weight.

i Conditlon of this resuit of calibration

"7 1. Reference standard instruments:-

Instruments Model Serial No, ID No, Test report No. Due date
1) Standard Weight Set (E2) 15884 - 70RC138 MM-0008-21 3 Feh 2023

5 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 cettificate is not certified for any commercial fransaction.

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

Result of calibration { ) Without Adjustment (™) After Adjustment by External Calibration
i: Range capacity : 0 g to 210 g Resolution 00001 g

. Before Adjustment :

Balance . Measurement Coverage

Applied Weight Reading Correction Uncertainty Factor
(g} (g) {9) (tmg) . (k)
i 100 99.9981 +(.0019 0.22 2.00 T
L 200 199.9957 +0.0043 0.35 2.00 5
.. After Adjustment :
1. Determination of the standard deviation of weighing machine (n=10)
Applied Weight Standard Devlation

{g) of Reading (g )

100 £.00006 4

200 0.00007




: Equipment ; Electronic Balance Cert.No.; 22MM27

-+ Condition As-Received :  Used ltem Page: 3of 3
.. Reference: 2204-03890C-16
Result of calibration z 3 3 3 AL
i 2. Effect of off center loading : { 216,
. . " 1% | =
’ A mass of 100 g was placed to various position on the pan.
 The weighing machine reading error obtained Is given in the fable Front Front Front
Maximum difference between
;. Position1  Position 2 Position 3 Position 4 Position 5 off-canter and central loading
| (g) (9) (g) (9) (g) (g)
P -0.0003 -0.0003 -0.0003 -0.0004 0.0000 0.0003
3. Departure from nominal value
S Balance Measurement Coverage
Applied Weight Reading Correction Uncertainty Factor
(g} {g) {g) (xmg} (k)
Unload 0.0000 0.0000 0.13 2.09
B 0.01 0.0099 +0.0001 Q.13 2.09
N 0.4 0.0999 +0.0001 0.13 2.09
e 0.5 0.5000 0.0000 0.13 2.09
f 1 1,0001 -0.0001 0.13 2.09
i 5 5.0001 -0.0001 0.13 2.09
10 10.0000 0.0000 0.13 2.09
25 24.9998 +0.0002 0.15 2.06
50 49.9908 +0.0002 0.15 2.05
100 99.9998 +0.0002 0.22 2.00
- 200 199.9997 +0.0003 0.35 2.00

; Note : This instrument was adjusted before calibration by weight of Mettler Toledo F1 200. g S/N.: 11119317
Certificate No.: 21M1956

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

-0f0-

a 1105868
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Thai Environmental Technic Limited
UWINYN manpasuInaayIng 910e

NOx Analyzer Calibration Report

Calibrate Date  ; 20-Nov-22 Temperatare (°C 3 © 25°C
Analyzer Type : NOx Baromeser (mmHg) © 755.9 3
Brand : Teledyne Humidity (30215 %) 52.0%RE _
Model ; Tagd Dilutor - API ¥M700 3/N &25
Serial Number : 5359 {lo.32) Zera Air . RPI M701 S/N 1926
Range ; 500 pphb Standard gas ; ROD3IEISK
("alibration of Span

Before of Span.(pph) After of Span.dppb)

Supply Gas Ref Value{pph Yo diff of Span
nPPYy @rb) G T N0 | WO NOx NO NO; : P
Zero 0.0 0.7 0.5 0.2 0.9 0.0 6.0 0.0
Span 400.0 381.0 3g1.0 9.0 4490.,0 400.0 0.0 0.0
Multi Point Calibration
Anabyzer Disp.(pph Qutput Differ

Ref Value(ppb) ¥ : p.(ppb) : U p.u‘ tfference —
NOx NO NO, Diff(pph) %, Diff Abs (%) PIff
0.0 0.4 0.4 0.4 0.40 0.001 0.10
1000 59.6 9%.1 2.5 -0.5%0 -0.008 0.%0
200.0 198.4 198.1 0.3 -1.20 -0.010 0.598
400.¢ 323.6 369.1 0.5 ~.90 -0.002 g.22
Average Diff (%) 0.639
Multi Point Calibratio
. : y=0.9971x - 0.32
& 3000 |
£ 2500 - _
a :
E 200.0 U . fU O P —
T:: ARG e -
[ .
< 100.0 .o
6.0 10040 200.0 300.0 400.5 500.0
Ref Value{ppb)
: e T T v
Calibrate by: . - Approved by : e
Py :
L.
P = AT - i oy ——
niluaadi - oo TRHDWIA 02:09:13 mufiuuudp Ty - QF-QP 1604

Thai Enwirerrmental Technic Limited 1/E Soi Ramkhamaeng 145 Khwseng/Khat Saphan Sung  Bangkok 10240 Thailand
& Tal : +66(0)2373-7799%{Auto} Fax : +BB(0)2373-7579 » acmin@teti 25 com o et 1995.00m






Thai Environmental Technic Limited
USHT ImadadunaaouIng a1na

NOx Analyzer Calibration Report

Calibrate Date : 12-Wev-22 Temperature (FC) _)___’_or _____

Analyzer Type | ¥Ox ~ Barometer (minHg) : 7398

Brand : RFI Humidity (30215 ™) : 52.0%RH

Mode! . _éhéa‘_Ed: __________________ Dilutor : HE‘{]-?-I- "I:ﬁ.é '-3-- -é-";ﬁ“é-i-s ---------
Scrial Number 737 (No.27) Zera Alr . AP w701 §/N 1926
Range . 500 ppb Standard gas ; AOOS263K

Calibration ot Span

Suoply G Ref Value(pph) Before of Span.{pnb) After of Span.(ppb) o G of S
i ; & e k] B I a Al
UPPLy bas ek NOx NO NO, NOx NO NO. ’ :
Zern .0 1.1 0.8 0.3 0.0 0.0 a.0
Span 4000 a22.0 a1d.0 12.0 a00.0 490.0 9.0
Multi Point Calibration
Analyzer Hsp{ppb Owsput Diffe
Ref Value(pph} Y p-{ppb) . i pl:l ifterence :
NOx NO NO, Diff(pph) % DIfF Abs (%) Diff
a0 0.4 0.4 0.0 0.40 0.001 a.10
100.0 142.1 L01.B 0.3 L.B4Q 0.018 1.84Q
2000 Z01.& 201.4 0.2 1.41 0.007 .70
400.0 401.3 400,53 0.2 0.90 0.002 0.22
Average Dff (%6) 0.81
Multi Point Calibration
400.0 -
5 3500 -
2 2500 &
e ' !
5 2000 |
& 1500 |
= !
< 100.0 T = e ;
50.0 -
0.0 100.0 200.0 300.0 400.0 500.0
Ref Value[pph)
= <
bl 7 =
|\/J L ;’ PR = -t \ ) ‘_____nl
Calibrate by: ~ — r{_, L e Approved by 1 Ter Ll
— :
ufllese - oo %’u,ﬁau.‘ﬂﬁ 0200415 LUl Uvled | QF-OPI6-06

Thai Enviranmental Techaic Limited 1/6 Boi Rarmkharahagng 145 Khwaeng/ihet Saphan Surg  Bangkok 10240 Thatand
e Tel ;| +BE(0I2373-7799(Auto) Fax : +56{0)2373-797% o admin@tet1995.com » www. LEi1DEh.com






Thai Environmental Technic Limited
135N madiadanadeung a1ne

NOx Analyzer Calibration Report

Calibrate Date ; 21-Nov-22 Temperature (°C} : 25 C 3
Analyzer Type © Hox Barometer (mmHg} : 758.2 L
Brand ; Teiedyne Humidity (30=15%): 52.0%kRH
MNodel : 200 B Dilutor . API M700 S/N 525
Serial Number @ 1173 (No.35) Zero Air . API M701 8/N 1924
Range 0 500 ppb tandard gas ; AOCoezEX
Calibration of Span
Before of Span.(ppb) After of Span.{ppb)
Supply Gas Ref Value(pphb o - % diff of Span
PR PP T Rox [ N0 | No, | Nox NO NO. y
Zero 0.0 1.8 1.4 0.4 0.0 0.0 0.0
Span 400.0 al1z.0 411.90 1.0 400.0 400.0 0.9
Multi Point Calibration
Analyzer Disp.{pph) QOutput Differenc
Ref Value(ppb) ¥ r.{pp . u p_ul. Difference '
NOx NO NGO, Diffpph) 24 DIff Abs (%) Diff
3.0 3.3 0.3 0.0 0.30 0.001 0.08
106.0 101.2 101.1 0.1 1.10 0.011 1.190
200.0 201.3 200.8 0.5 0.80 06.004 0.40
£00.0 359.1 3g8e.2 0.% -%.80 ~-0.005 Q.45
Average Diff (%) 0.51
Multi Point Calibration
4500 _________________ W e e e e s C e ——— e
y=0.9941% + 1.4
400.0 [ - By St
R* =
= L
T .
& — -
9'; R
z
7
=
m
=
<
0.0 100.0 2000 0.0 400.0 000
Ref Value(pph)
r'.ff \'/‘1
<3 //};ﬂ-" P =g .
, A A P ) . A
Calibrate hy: . ~"A 7" ™ - Approved by © A
s
i lang i - 60 *uﬁﬂu:ﬁﬁ 02419515 VRN RS - OF-0R LE-06

Tha Enwviranmental Techms Limited 1;6 Soi Ramkhamhasng 145 Khwaengfthet Saphan Surg Bangkok 10240 Thaltand
e Tal | +66/072373-7795¢0Aute} Fax : 166{0J2373-7972 » admin@et1295.cam o wivlletl995.com






Thai Environmental Technic Limited

Calibrae Date : 21-Nov-22 Temperawre (°Cy @ 25
Analyzer Type @ Nox Barometer {mmHg} : ¥36-%
Brand T'eladyne Humidity (50£15 %) ; 52 . 0%RH
Model 200 E Dilutor API M700 S/N 625
Sertal Number 481 (NC.37) Zern Air —A_P;_I_"“’i-;-oi";—/_N__: 95‘6 -------
Range 507 pob Standard gas RoO3G2SK
Calibration of Span
Supply Gas Ref Value(ppb) Noief"m O;Sga“‘(ppiﬂ)-_, NOxAﬁcr OfE\S’F}anILpph)NO: % dilf of Span
Zero 0.0 2.2 2.1 0.3 0.0 0.0 0.0 0.0
Span 400.0 409.0 402.0 7.0 400.0 400.0 0.0 0.0

Multi Point Calibration

) ] Analyzer Disp.{ppb} Output Difference
Ref Valus(ppb) f—— op : . L —
NOx NG NO- DIff{ppb) Yo DIff Ahs {%) Diff
0.0 0.5 0.4 0.1 0.40 0.001 0.10
100.0 85.7 98.6 1.1 -1.4¢ -0.014 1.40
200.0 159.7 1%8.1 0.6 ~-0.50 -0.005 0.45
400.0 3498.2 392.1 0.1 -1 .40 ~0.0065 0.47
Average Dhiff (%) 0.61
Multi Point Calibration
400.0
:.; 250.0
£ 3008 -
? 2500
t
E 2000
Z 1500 —-e
=
< 1000
500 - -
0.0 100.0 2000 300.0 A00.0 500.0
Ref value(ppb}
A
I - I T
S T
{ / A P
{Calibrate b} \_'—"/_,i’.'_./" o = “ Apprn\!ed h} - LA

afluagenn - oo

™

ai Envirgnmensal Technic Limited

TR0 02/09/13

oo QF-Qris-s

1/6 Soi Rarkhamhaeng 145 Khwacng/Khet Saphan Sung  Bangkok 10240 Tnailand

o Tel : ¢BE[IZIVI-779H ALY Fax @ +65(012373-7579 ¢ admin@etigst.com » wrigws, el 995, com






Calibrate Dare 14-Nov-22
Analyzer Type - NOx

Brand Te.edyne
Model T234

Serial Number

Thai Environmental Technic Limited
=TT = 63‘ 5 L 2
UYIHN MalATINIAED N NG 21N6

Temperature (°C )

Baromeler (mmHs) :

[Tumidity (30:413 %)

Dilutor
Zero Alr

akT M7C0 S/N 625

API M701 S/N 132¢

Range 50t ppb Standard gas AOCSS25K
Calihration of Span
. i Before of Span.(pph) After of Span.(ppb) .
Supply Gas Rel Value(pph) NOx NO NG, Ox 0 O, % ditf of Span
Zero 0.0 3.7 3.1 0.0 0.0 0.0
Span 400.0 392.0 ] 3%1.0 400.0 400.0 0.0
Multi Point Calibration
Analyzer Disp.(ppb Output Differenc
Ref Value(ppb) ; p.(ppb) : u }11_.1 ; lerence .
N NO NO- Diffipph) % Diff Abs (%) Dift
0.0 0.4 o.4 0.0 0.40 0.001 0.10
100.0 55.7 88 .§8 0.1 -0.40 -p.ogca 0.40
200.0 195%.4 1%%9.3 0.1 -0.70 -0.003 0.35
a00.0 395.3 399.1 0.7 -0.50 -0.002 g.22
Average Diff (%) 0.32
NMulti Point Calibration
: =0Q. 0.12
400.0 _ W e e m o e e e e . ‘,’ . .QRE .z.x;._._._..._.... e e
= 3|00 -
£ 3000
% 250.0 P
a
o 2000 -
2 1500
=
< 1000
&0.0
o 10G.0 2000 300.0 400.0 500.0
Ref Value(ppb)
ooy j,’i o
{ 5 //F . _ 3 K L ."—‘
Calibrate by: ,ér/{b“’ s Apprevedby: v Lob B B

e
T AR TIN5 {H)

Thai Enviranmental Techn'c Lirnited

Funoulif c2iases

ARIUERE I OF-QP16-06

1/6 Goi Ramkhamhaeng 145 Khwaeng/Khat Saphan Sung  Bangkok 10240 Trailand

o Tl ; +65{(}2373-7798(Auto} Fax : +66{0)2323-7979 ¢ admn@tetl995.com o wyww teT1D95.com






Thai Environmental Technic Limited
UIUR ataFIadey lny 9ne

NOx Analyzer Calibration Report

Calibrate Date ..]:.2.:ESY-:—Z—?—---------- _[‘ui'ﬂpcl'ﬁtlﬂ'ﬁ (OC J - R
Analyzer Type | EE{;.-___--_-.______-._-_ Baromeler {mmig) : °°%-¢6
frand ; API Humidity (30+13 %) : 52.0%RH

Model 200 E Dilutor . BBI N700 §/N 625
Serial Number : 731(M0.28) Zero A . RPT W701 S/N 1926
Range . =40 prhb 3 Standard gas : AD0326SK :_'_

Calibration of Span

Before of Span.{ppb) Alter of Span.(pplb}

Supply Gas Ref Yalue(pph - %4 diff of Span
PP bl G T No | NO. | Now NO KO, ' P
Zero 0.9 3.6 3.1 Q.5 0.¢ 6.0 0.0 0.0
Span 400.0 411.0 405.0 20.0 200.0 400.0 0.0 2.0

Multi Point Calibration
Analyzer Disp.{ppb O i
Ref Value(pph) y : p.{pph) ‘ .Jtpi_.liD]ffETﬁﬂCC .
NOx NO NO- Difflippb} %% Dift Abs (%) DIff
1.0 0.3 4.3 0.0 2.30 0.o01 0.08
000 29.1 89.1 0.0 -0.50 -0.003 0,50
200.0 1%8.6 159.5 0.5 -0.50 -0.003 0.25
400 .G as7.0 365.0 2.0 -5.00 -0.013 1.25
Average Diff (96) 0.62
Multi Point Calibration
; = 09873x+ 072
% 250.0 ' .................. o .
£ 3000 ¢ --
F 2500 s e e e e
= :
'_’““ LELLL e e e -
< 1000 -
0.0 100.0 200.0 3000 A400.0 500.0
Ref Value{ppb)
fﬂ
p— y : 7
. -~ e ie,
Calibrate by: T Approved by . Lk
i
st lenTaR - 00 ”uﬁmgﬁa 021915 e IR L ; GF-QP16-06

“het Environmertal Techis Lintres 1/ Sof Aarnkhamhasne 145 Kivaeng/Khet Saphan Syng  Bangkok 10244 Thgilanc
o Tal © +Bh(DI12373-F705 A0k Fax s +AB(0)2373-7979 » sdmin@iet1925.com witaw tet1995.com






Thai Environmental Technic Limited
VIYN Iadadaanaai Ing a1na

Calibrate Date
Analvzer Type
Brand

Model

Serial Number

NOx Analyzer Calibration Report

18-Nowv-22

N

Temperarure (*C ) E _5 _L_E“ ______________________________
Barometer (mmHg) - .?.5.?.;.%----.-.-----_---_---_,__,_,.
Humidiny (30215 %) : 52.0%RH

Dilutor :
Zero Air

APT M7IC 5/W &£25

API K701 S/ :924

Range 00 wpb Standard gas ADDIB2SK
Calibration of Span
Before of Span.(ppb) After of Span.(pph) o 1
' ¢ - o Qiff of Span
Supply Gas Ref YValua(pph) NOx ~O NG, o NGO RO, o hff of Span
Zero 0.0 0.8 0.6 0.2 0.0 0.0 0.0
Span 4040.0 381.0 380.0 1.0 400.0 400.0 0.0
Mubti Point Calibration
Anal Disp.{pph t Diff
Ref Value(ppb) . nalyzer Disp.(pph) : Outp?u Diiference N
N0 NOQ N Diffipob) % Diff Ahs (%) Diff
(.0 0.4 0.4 0.0 0.40 0.001 0.10
1{H0 85,1 3B .4 n.7 -1.60 -0.01¢6 1.60
200.0 158.6 | 158.1 ¢.5 -1.394 -0.010 ©.95
A0}, 352.7 3BB.Z 1.2 -L.50 -0.004 0.38
Average Dhff (%) 0.87
Muiti Point Calibration
a5n0.0n § U e
4000 -+
% 350.0
£ 3000 - e
& 2500
= :
200 e
%" 150.0 [
<000
500
0.0 1000 200.0 300.0 3000 L00.0
Ref Vatue{ppb)
. . . P
I , = >
Calibrate by A e Approved Ty £ w
f' | "

Thar Enviranmentai Technie Limdged

TuHBL IR 02:08:15

waFs ey GF-QPLE-UE

178 Sof Samkhambazng 145 #hwaeng/het Saphan Sung  2angkak 10240 Thailasd
e Tel: FBE(D12373-77090Aule) Fax @ +56(M12373-Y972 « adinin@lel1995.com & wwwiteri®d5.com






Certificate Of Analysis
special Gases Mixluie

Customer Details

Name: Custaines Tag Mo

ACdress:

1/6 Soi Ramihamhaerig 143,
Sauhansocng, 5aphan:aong, Bangksk
10240

Thai snvironmental {echnic Lid.

Certificate Details

Number: 3367719 Date of Issue. 19-Sep- 2019 Expiry dete: 16-Sep-2023
hatenal Detalls
Productien Order: 30155812 Matedal Cace: 608A0N-5K-44 Cylindel Mo 118310
Gas content: 5.520 fi’ Filling pr zssure; 145 0 har valve: CGAB60 S5
Cylinder Dwne:: LINDE Cytinde: Mateial: Specira seal Cylindel Size: 40.0L
Laboratory Report
Analytizal Result

Component Co:fé:llrl;ai:on Analysis Result! Uncertainty’ setod of analysis” assay Daie

Sulphur Dioxide 4.0 ppm a1.4 ppm + 1% relative {6} 1-PE-352 10-Sep & 19-5ep-1%

tn Mitrogen

peference Standord used in Assgy
Cylinder number Concentration
11382356 355050 75 ppIN

Expiry dete
i-tar-2071

Reference standard
Sulphur Dioxide
In Nitrogen

Analytical instruments used in Assay
Analyticsl Principle
FHR-502

Last Myitipoint Calibration
10-Sep-2019

tnstrumant /S faake /ioded
FTIR Specisometers Micolet 550

Recommend usage condition
Minimum ufitization: s, of aclual corsent o7 belore exgne date winchever comes first.
Siarage condilion. keep inwell ventiation and seCule afea.

Comments
When reordeing. pleas2 quote the mate iek number

Hote:
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FUE
AR gremeleie 938
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Thai Environmental Technic Limited
U3HN malindgunedesnyg 9I0n

Analyzer Calibration Report

Calibrate Date 16 -Now-22 N Temperature (°C) @ 27 Urf _______
Analyzer Type 80 Barometer (mmHg) :  75%.8
Brand - API Humidity (50=15%): 50.0 %=H
Model Jteon Dilutor . A®T M700 S/N 625
Serial MNumber -l%i‘i-&(:‘_ ‘_l‘;f‘}u "mi Zero Air : EE{:E“E;@:{%_E %4“:3;9_2:{_:
Range ;s0opeb Stndadgas ¢ 118310
Calibration of Span
Supply Gas Ref Value(ppb) { Beforc of Span.(ppb) | After of Span.{ppb) Abs% diff of Span
Zero 0.0 1.8 0.0 0.0
Span 400.0 391.0 400.0 ‘ 0.0
Multi Point Calibration
Rel Value(ppb) | Analyzer Disp.(ppb) — Output Dit?fcrcnce .
Dif (ppb) Percent IniT Abs Percent Thif
0.0 0.4 0.4 0.00 0.10
1000 102.0 2.0 .02 2.00
200.0 201.3 1.3 8.01 G.65
400.0 401.0 1.0 0.00 0.23
Average Diff (%) 0.75
Multi Point Calibration
450.0 G O U DTSSR PRI U -
A00.0 ..'9004}( +11 -
g‘ 2500 -
Y2000 e
% 150_0 P
1000 cmme e
0.0 100.0 208.0 300.0 400.0 500.0
Ref Value{pph)
Calibrate by: t;“"x_a/ e Approved by e .
wiunde : 6 Sufiov A 021691 5 aufiuuresh : QF-0P16-06

Thai Environmental Technic _imited 1/6 Soi Ramkhamhaenyg 145 Khwaeng/Khet Saphan Sung  Bangkok 10240 Thailand
o Tal : +66(0)2373-7799(A0to} Fax 1 +60(0)2373-7979 « admin@tetl995.com o wiww Ler1895.com






Thai Environmental Technic Limited
n%ﬁ'w mﬁ%amﬂﬁ'aﬂﬂﬁ 2106

Calibration Report

Calihrate Date ig-Nov-22 Temperature {*C ) . ?_5::_ ______________________
Analyzer Type 80, Barometer (muntg) . :-’_ ?_9 -8
Brand Thexrmo Humidity (50=15%): 52.0 %RH
Meodel 43C Dilutor : API M700 S/N 625
Sarial Number -43C-TL-67266358{Nc. ) Zera Alr APT M701 8/M 1926
Range 500 ppb Standard aas lisslo
Calibration of Span
Supply Gas Ref Value(ppb) Befors of Span.(ppb) | After of Span.(ppb) Abs% diff of Span
Zere 0.0 5.6 0.0 0.0
Span 400.0 427.0 4006.0 0.0
Multi Point Calibration
. . QOutput Differ
Ref Value{ppb} | Analyzer Disp.(ppb) - Lp - crence -
DIff (ppb) Fercent Diff Abs Percent Diff
0.0 0.4 0.4 .00 0.10
100.9 99.0 -1.0 -Q.01 1.00
200.0 158.0 -2.0 -0.01 1.00
400.0 389.0 -1.0 0.00 G.25
Average Diff (%) 0.58
Multi Point Calibration
AS0.0 —m e it S,
= 0,9969x - 0.
-3
=N
= . -
g
2
o
2 -
q
=
=
0.0 1000 2000 300.0 400.0 500.0
Ref Value(pph)
: . T
i /"‘I" - f“-—-—"-a, e
. L v}‘-,/‘ e Lo
Calibrate by _}_7‘}"/ " Approvedby: oot o

e

i luaded ;oo Fuitausla 0210915 wyRUTes U QF-QP16-06

Thzi Ervirgnmenta! Technic Limited 1/G Sai Ramkhamhagrg 145 khwaeng/Khet Saphzn Sung  Bangkok 13240 Thailand
e Tal: +66(3)2373-7799(Auto} Fax: +66(0)2373-797% ¢ admin@tet1%S5.com « wwew. tet1995.com






Thai Fnvironmental Technic Limited
u3Hn madadunadening Sina

Analyzer Calibration Report

Calibrate Dale ;22-Wov-22 Temperature (°C ) A
Analyzer Type 80, Barometer (mmHg) :  7%8.9
Brand API Humidity (30=15%): $2.0 %RH
Model 1o0E Dilutor . APT M700 8/N 625
Serial Number - 1488 (No.13) Zero Air API M70L §/N 1926
Range seopeb Standard gos Boosazsx
Calibration of Span
Supply Gas Ref Value(ppb)y | Before of Span.(ppb) | After of Span.(ppb) Abs% diff of Span
Zero 0.0 0.6 0.0 0.0
Span 406.0 385.0 400.0 0.0
Multi Point Calibration
Ref Value(pph] | Analyzer Disp.(ppb) — Output Di‘rjfc—:rcncc —
Diff (ppb) Percent Diff Abs Percent Iiff
0.0 0.3 0.3 0.00 0.08
100.0 01,2 1.2 0g.01 1.20
200.0 201.14 1.1 0.01 0.55
400.0 38%.0 -1.08 0.00 0.25
‘Average Diff (%) 0.67
Multi Paint Calibration
QDD_D . PR Y. o R! -1 R - [ R
ié_ 500 - . -
£ 3000 —
_g:' 7L e R -
5 2000
2 1500
= 100.0 e R -
0.0 e o oo e . e
0.0 1604 2000 300.0 400.C 500.0
Ref Value(pph)
]r: ;‘![_,r':‘,‘r;}l P Q‘r . i
Calibrate by: \/’Jf'i"’ e Approved by iesics 2

nilaa¥aft oo

Thai Environmental Technic Liméited
s Tel: +66(012373-7799(Aui0) Fax | +66{0)2373-7579 o admin@tei1355.com e wrw Iet1995.com

Saflaurld 0209415

1/6 Sai Ramkhambasng 145 Khwasng/Khet Saphan Sung

AU HeT iy QE-QPL6-06

Rangkaok 10240 Thaitand






Thai Environmental Technic Limited
VS inalndunadening 91ne

Analyzer

Calibration Report

Calibrate Date ;15 -Nov-22 N Temperature (°C ) z ::f_f_{: __________________________
Analyzer Type s Barometer mmHg) _:*' _5_?; ?_ ________________________
Brand EEEET}?_ ______________ Humidity {5015 %)« 50.0 %RH _ .
Model 43C Dilutor . API M700 &/N 625
Serial Numhber -43C0572773212 (Mo .14} Lero Alr API M701 B/ 1926
Range 500 ppb Standard gas 118310 B
Calibration of Span
Supply Gas Ref Value(ppb) 1 Betore of Span.(ppb) | After of Span.(ppb) Abs?% diff of Span
Zero 0.0 4.1 0.0 0.0
Span 400.0 372.0 400.0 0.0
Multi Point Calibration
. Cut tflen
Ref Value(ppb) | Analyzer Disp.(pph) - utput DI - SIRCE -
Diff {ppb) Percent Diff Abs Percent Inff
0.0 0.5 8.5 0.400 0.13
JRUAAY 97.0 -3.0 -0.03 3.00
2000 198.0 -2.0 -0.01 1.00
400.0 389.0 -1.0 0.00 0.25
Average Ihff (%) 1,09
o
[=5
Z
s _
2
&
=
1+
=
L AT e e e
50.0 e
0.0 100.0 2000 300.0 4000 504.0
Ref Value(pphb}
// -‘J.' ' : -5-'
Calibrate by ¢ Approvedby: e

ndlumTed - 00

Fufori 02/:06/15

Thai Environmental Technie Limiad

1/5 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung  Bangkek 10240 Thaiiand
o Tel 1 +66(0)2373-779%Auta) Fax : +66(012373-7979 ¢ admin@tct1595.com e wirw.tetifS5.com

BRIty - QF-0P16-06






Calibrate Date
Analvzer Type
Brand
Model

Serial Number

Analyzer Calibration Report

c14-Nov-2%

SO,

Temperature (C)
Barometer (mmHg) :
Humuidity (30=15 %) :
Dilutor :
Zzro Adr

Thai Environmental Technic Limited
usHN nalindunadeulng -

Range 5606 ppm Standard gas ~ : 1183
Calibration of Span
Supply Gas Ref Value(ppb) [ Before of Span.(ppb) | After of Span.(ppb) Abs% diff of Span
Zero 0.0 3.9 Q.6 0.0
Span 400.0 358.0 400.0 0.0
Multi Point Calibration
. Qutput Difference
Ref Value{pph Anaivzer Disp.(pph -
(opb) Y p-(ppb) Diff {ppb) Percent Diff Abs Percomt Diff
0.0 0.3 0.3 .00 0.08
1800.0 89,6 0.4 0.00 0.40
2000 159.2 -0.8 0.00 0.40
400.0 igs.1 -0.9 0.00 0.22
Average Diff {(%4) 0.28
Multi Point Calibration
' y =0.9972x + 0.04
= 3500 o
‘% ET2[0 ) 1 S —
& 250.0
a
5 2000
Il
£ 1500
=
< 1000 -
0.0 100.0 200.0 300.0 4000 500.0
Ref Valua(ppb)
{ lr"lrll -~ T
L oA . s [N
Calibrate by: (C"_ﬂx/ e e Approved by : oo b !_'.'-

uftluasad ;oo Funoyih 020915 iUy Hety | QF-QP1¢-06

That Environmental Technic Limited 1/6 Soi Ramkhamhaeng 145 Khwasng/Khet Saphan Sung  Bangkok 10240 Thailand
o Tel - +66(0)2373-7752(Aut) Fax @ +B8{0N2373-7972 & admin&1et1995.com s www.teli2%S.com






Thai Environmental Technic Limited
YIBN INANATINAENINY 2INR

Analyzer Calibration Report

Calibrate Date 22-Now-22 Temperatwre (°C) : ¢3¢ .
Analyzer Type so, Barometer {(mmllg) ©  7%%.8
Brand : APL Humidity (50=15%): 50.0 %RH
Model CTeoe Dilutor . RPT M700 S/N 625
Serial Number 383 (No.12) Zero Air . API M701 §/N 1926
R SR otz BT
Calibration of Span
Supply Gas Ref Value(ppb) Before of Span.(ppb) | After of Span.{pph) Abs% diff of Span
Zzro 0.0 1.6 0.0 0.0
Span 400.0 381.0 400.0 0.0
Multi Point Calibration
Ref Value(ppb) | Analvzer Disp (ppb) . Qutput D_if'fcrence :
Diff (ppb) Percent Diff Abs Percent Diff
0.0 0.4 0.4 0.00 0.10
100.0 103.0 3.0 0.03 3.00
200.0 202.0 2.0 .01 1.00
400.0 401.0 1.0 .00 0.25
Average DIff (%) 1.09
Multi Point Calibration
= 350.0 _ -
j=3
& 3000 - _
,g 250.0 -
= 2000
% 1500 e ———
E0.0 e
0.0 i0a.0 2({0.0 3G0.0 400.0 500.0
Ref Value(pph)
LS L
Calibrate by: ____n"l;fig-’f\"v/\"““"—» — Approved by : iee o
N luadad - 0o Sufioul® 02093 avfilads : QF-QP16-06

Thai Environmental Technic Limited 1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung  Bangkok 10240 Thaiiang
o TEl 1 4 66(0)2373-7709(Auto} Fax: +66{0)2373-7379 o admin@iet1395.com e v tPE1985 com






Analyzer Calibration Report

Thai Envircnmental Technic Limited

Calibrate Date :21-Nov-22 Teenperature (°C ) 23 C B
Analyzer Type 50, Baromefer (mmHg) -  73.8
Brand E‘hermo _________ Humidity (50=13 %): 52.0 $RH _
Model 43¢ Dilutor API M700 S/N &i5
Serial Number S43073374373 (No.10) Fero Air API M701 8/N 1326
Range 500 ppb Standard gas iissio
Calibration of Span
Supply Gas Ref Valua(ppb) Before of Span.(ppb} | After of Span.(ppb) Abs% diff of Span
Zero 0.0 3.4 0.0 0.0
Span 400.0 3B2.0 400.0 0.0
Multi Point Calibration
. 0 t Dhfference
Ref Value(ppb) |Analyzer Disp.{pph) - mput , :emb —
Diff (ppb) Pereent Diff Abs Percent Diff
0.0 0.3 D.3 0.00 0.08
100.0 99.7 -0.3 0.00 0.30
200.0 200.3 0.3 g.0o 0.15
400.0 401.0 1.0 0.00 0.25
Mverape DIff (%) 0.1%
Muliti Point Calibration
4000
= 3500 -
= ﬁ
F 2500 e -
a
5 2000 ° -
£ 1500 -
=
< 1000 -
50;0 _. e e e ————
.0 20080 3000 400.0 500.0
Ref Value{pphy)
Calibrate by: Approved by : o

Ui larsaf : o0

Tlai Environmental Technic Lmited

= A e ]
JUNEYEHR 02701

@uianaiy : QF-QP16-06

1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung  Bangkok 10240 Thailand
o Tel : ~66(0)2373-7795{ Auto) Fax 1 +AA(0)2373-7579 o admin@tet1995.com & wwr tel1995.com






Lambda UV Preventive Maintenance (PM)

CQmpany Name - § Thal Environmental Technic Company Limited

" Address: - - - | Ramkhamhaeng Rd, Khwaeng Hua Mak, Khet Bang Kapi, BKK

_ UserName | Ketsarin Chuayphan e wpifm'[_nber_: .} woo1ss3607
Tsiephoneﬂumber 098.289.4096 PMNumber o2 |
- CustomerSupport { y i opeail | Certificate Number: Tt UVS084-2022

R e ] 10-Aug2022 - ”e’{‘;ﬁrmﬂ‘iﬂte lap 10-Feb-2023
Scope

The purpose of this PM i 1o ensure the continued functionality of the PerkinElmer Lambda UV:Vis Spectrophatometer by
inspecting and replacing any worn or damaged parts. This service should only be performed by a frained representative
of PerkinElmar. The customer should save their method before the PM begins.

General Instructions:

The customer musi provide the engineer operational data to demonstrate recent instrument performance prior fo starting
the Ph. Always check with the customer before making any changes that may affect the custemer's analysis should be

signed by an authorized PearkinElmer and customer representative and left with the customer. Update the PM sticker and
insteurnegnt logbook as reguired.

Copyright Infermation

This document containg progristary infoermation that is protected by copyright. Al rights are reserved. No part of this
publication may be reproduced in any form whatsoever or transhated inlo any language without the prior, written
permission of PerkinElmer, Inc. Copyright @ 2009 PerkinElmer, Ing.

Trademarks

Reqistered names, trademarks, ete, used in this document, even when not specifically marked ag such, are protected by
taw. PerkinEimer is a registered trademark of PerkinElmer, lnc. Al other trademarks and registered trademarks not
owned by PerkinElmer, Inc. or its subsidiaries that are depicted herein are the property of their respective owners.
Except as specifically set forth in its terms and conditions of sale, PerkinElmer makes no Warranty of any kind with
regard to this document, including, but not limited to, the implied warranties of merchanfability and fitness for a particular
purpose, PerkinElmer shall not be liable for incidental or consequential damages in cannection with the furnishing or use
of this docurnent.




Component List

LAMBDA365 365K9042909 41.2 STD NA
NA NA NA NA NA

B2&0 0949 NaNo2

Mar/23

}Hor calibratlon.of waveleiigth and photofetric accuracy or
s& NESINIST 930 5 : A

Gray Glass G1 1 2926 Mar/23

Gray Glass G2 i 3501 Mar/23
B050-7805

RM-TNZNZN Gray Glass G3 1 2552 Mar/23

Heimium Cxide i 1085 ) har/23

NA NA NA

MNA MNA WA




' Addltlonai Parts F:!:equir__e:d

Sroy i

NA NA NA NA : NA

NA NA : NA NA

NA NA . NA NA

. Additional Reagents and Standards Reduired for PM - -

et Namber 0 b B T Expiration Date.
" opplicabley ~ {- Description - § Quantity f Batch/Lot#{ T gy

NA NA NA NA E NA NA

NA _ NA NA NA ¥ NA NA
NA NA

NA - NA | NA NA




F@arkin_ e

Procedure Checklist

Use (V) to check off those steps in the checkiist that have been completed.

1. General:
Review the instrument performance with the customer and document any recent problems.

Inspect the customer log book and make any appropriate PM entries.

E  Perform general inspection of system for cleaniiness.

2. Optical checks:
Lamp Alignment/Energy

B

Sample Compartment Windows/Monochromator

[

Mirror and Grating Alignment

=

Cell Holder Alignment

3. Mechanical:
Physical ingpection — Please write any comments in the additional comments section.
Grating Drive Mechanism.
Lamp Change Mechanism.

Slit Drive Manual Servo.

4. Performance Test:
D2 Wavelength accuracy

o ActualValue - . o Speclticatton

Accuracy at 656.1 nm 656.05 £0.1




Halmium Oxide wavelength accuracy. {Specification £ 0.5 nm.)

Test, - | CalibrationValue | Actual Value - © | ' Deviation -

O 27e3nm 279.3 279.05 -0.25

- geosem | 3608 3605 030

4509mm” 459.9 459.7 0,20

| s364nm 536.2 536.2 0.00

Stay Light.

Test . . '_'F:iltg'r'lD# N Result -~ | . Specification -

_ ‘Nal @ 22D nm- - 1943 0.0088 < 0.02 %T

. NaNO2 @ 346 nm- 2063 0.0052 <0.02 %T

- KCL.@ 198 Am 31030 0.1202 < 1%T

Baseline Flatness.

correcté&_ Baseline - -~ .} Spef-‘_ificatibn_ '%

0.002500 £ 0.002 A

i Noise Test @ 700 nm.

.__'hctual value - 1 Spéc'ifica'tio_n'_:__'.'; B

0.000000 £ 0.00005 A




ﬁe‘arin

For ihe Brbder

Photometric Accuracy. (Specification + 0.006 A.)

| calibrated Value..{ -

" Deviation.

wom

0.3487

0.0002

0.3038

0.0004

0.3215

0.0014

C 7 URerziog o

St

Ca!!brated Va!ue ActuaiVaiue

- "Deviation = -

1.0009

1.0047

0.0038

0.9795

0.9795

0.0000

635nm -

1.0302

1.0312

0.0010

© U Fierziby |

Caitbrated ‘Jél_iie "

ActuaiValue! | -

Deviation

aomm

0.4940

0.4979

0.0039

s

0.4583

0.4603

0.0020

0.5058

0.5079

0.0021




5. Accessory (where applicable):

O oo uoo

B B & &

integrating Sphere
Reflecting Attachment
Cell Changer

Sipper

Ao Sampler

. Review:

Review with the customer PM work performed.

Review with the customer routine maintenance procedures.

Discuss recommended customer-supplied materials to have on hand
Attach PM sticker.




Review

The preventive maintenance checks and if applicable performance tests for Lambda UV
have been compieted.

This Lambda UV Passes Faifs O the preventive maintenance.

- " Review of Proventive Mainténance: - .. .-

Autherized PerkinElmer Representative: Date:

A{, /éz@f 10/Aug/f2022

g {DD-MMM-YY YY)

Authorized Customer Representative: Daie:
10/Aug/2022
(DD-MMM-YYYY)




THAI METEOROLOGICAL DEPARTMENT

4353 Sulchumvit, Bangna, Bangkok £026G  Tel. 081-454-2804,0-2399-0469

Calibration Certificate

tesued by . OCalibration & Test Section © Meteorological instruments Bureau

Daic of Tssue 19 Oclober, 2022 Certification No, 365/22

Pagg 1 i of 2

Chbiect : Wind speed ang wind direction
Manufacturer ¢ Davis Instruments Inc.

Type : Weather Wizand |1

Serial No. WCB0609A05 1D No. : No. 27
Customer ; That Environmenizl Technic Limited.

18 3ot Ramkhambagng 145,

Khwaeng/Khet Sanhan Sung, Bangkok 10240,

. r - " = I N .
Calibration Condition ;| Temperaturs 251 ~ C Baromeirc Pressuie 1010.2 hFa

NATIONAL STANDARD WIND TUNNEL

: Therma! Anemoemetar 642 SN 91563

T HOOK GAGE NO 1425 Piot Tube Theodor Frisdrizhs Typa 0800.0000 scrial 9023
M-S T Test Refercnoe Number 731241480 . Standare Vewcky gt 20 - 30 misac
s Ultrasonic Anemometer W odel DA-E50-3TV isensor TR-30AH)

Seral Number 110730028 [sensor "2032958€)

JAPAN QUALITY ASSURANCE ORGANIZATION - Searigerc Velooiy 2t £ - 20 miag
TN R
H L ’/ \ / S . B .
Cabibratcd oy ¢ ND\O}“QQ}?}::‘*- Slgz:l: ;,/ {Authorfsed Signatery) ~ - -
~ i L . B S -
Mr, Watcharapol Subwat Mr. 15@1%’111 sut © o for the Chiel

i

Mechanical Engineer i Sub-Standard Insivunent

a



THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumyit, Bangna, Bangliok 10260 Tel. 081-454-2804 0-2399-0469

The Result of Calibration

Certification No. 365/22

13 October, 2022 Page : 2 of 2
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Lltrasenic Anemometer | Pressure | Vacumm'| Velocity Velneity Correction
m/see e H20 | mcnes HYO | afsec m/see m/sec
1.0G - - - 0.9 110
3.02 - - - 27 0.32
5.00 - - - 4.5 0.50
7.04 - - - 6.7 0.34
9.02 - - - 8.9 0.12
1. - - - 10.7 0.31
13.01 - - - 13.0 201
15.01 - - - 14.8 (.21
17.02 - - - 16.5 0.52
20.02 - - - 20.] -¢.08
Wind Aloft Plotting Board.
US.DEPARTMENT OF COMMERCE WEATHER BUREAU
WIND DIRETION TESTED WIND DIRECTION

0 ¥

Q0 g0

180 180

2740 270

Catibrared by @ . ) Eta
m h ]}j\“ (?:n]i_br'ﬁl:i_qn & Test S(l!'éﬁon_
AMr. Watcharapol Subwat Mcted’rﬁ_it;gical Instraments Buiéan

Mechanical Engineer



THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 106260 Tel. 081-454-2804,6-2399-0465

Calibration Certificate

isstied by : Calibration & Test Section 1 Meteorological Instruments Bureau

Date of Issue 1§ August, 2022 Certification No.  293/22

Page : 1 of 2

Object : Wind speed and wind directicn
Manufaciurer . Davig Ingruments nc.

Type : Weather Wizard ill

Serial No. WOGBDS05A48 D No. . Ne. 19
Customer : Thai Envirenmental Technic Limited,

1/6 Soi Ramihamhaeng 145,

Kihwaeng/Kinet Saphan Sung, Bangkok 10240,

R R eot . O o~ . —im
Calibration Condition . Temperature 251 L Baromeiric Pressure 1008.2 hMa

NATIONAL STANDARD WIND TUNNEL

‘ Tharmal Anemomeier 342 S/ 91563

CHOGK GAGE NG 1425 PHot Tuoe Tneoder Friecnchs Tyoe 0B00.0000 senal 9023
N.ST. Test Reference Number 731/241460 ; Standard Velagily at 20 - 30 misec
- Ultrasanic Anemomeier Modet DA-BEC-3TY {sansor TR-90AH;

Sarial Number 110730028 (sensor 120528586

JADAN QUALITY ASSURANCE ORGANIZATION _s:ancjardveao;ua;-ai"_cf-‘-}z"c._ misec.

Calibrated by : \r\[{p fd"{“-f}@f)b(\.u %wnc/ - iAuthorised Signatory) -

Br. Watcharapol Sulwat Mr. Pisood Promsut . for theChief

Mechanical Enginteer Sub-Standard Instroinens



THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certification No. 205/22

1% August, 2022 Page : 2 of 2
Standard HOOK GAGE NO, 1425 TESTED ANEMOMETER
Citrasonic Anememeter | Pressure | Vacumm | Velosity Yelovity Correction
misec inches R20 | inches 1120 | misce m/sec m/sec
100 - - - 0.4 .00
KRi2A - - - 2.7 032
500 - - - 49 Lig
.00 - - - 8.7 3.30
9.02 - - - 8.9 0.12
11.01 - - - 107 .31
13.01 - - - 12.3 .51
15.0% - - - 4.8 0,21
17.02 - - - 16.5 .52
20,02 - - - 19.3 0.72
Wind Aloft Plotting Board.
LUS.DEPARTMENT OF COMMERCE WEATHER BUREAU
WIND DIRETION TESTED WIND DIRECTION
0 0l

90 90

180 180

270 270

Calibrazed by

M@%@\ﬁ"j - Calibratign & Test Sectiop

Mr. Watcharagel Subwat Meteorological Tnstruments Buredn

Mechanical Engineer




THAI METEOROLOGICAL DEPARTMENT

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

Calibration Certificate

lssued by - GCalibration & Test Section © Mesteorclogicai Instruments Bureau

Daie of [ssue 18 August, 2022 Certification No. 296/22

Page : 1 of 2

OCbject : Wind speed and wind direction
Manufacturer Davis instruments Inc.

Type Weather Wizard Il

Serial No. WEO0405432 D No. Mo
Customer : Thai Environmental Technic Limited.

116 Soi Ramkhamhaeng 145,

Khwaenq/Khei Saphan Sung, Bangiwok 10240

. i . - . o . - .
Calibraiion Condition : Temperawure 2571 ~C Barcmetric Prassure 10058 nPFs

NATIONAL STANDARD WIND TUNMEL

- Thermal Angmometsr 642 SN G563

CHQOK GAGE NOD 1425 Pitar Tune Theador Friedricns Type 1800.0000 serial 9023
M5 T. Test Reference MNumber 731/24%1460 - Standard Velocity at 20 - 3C m/sec
: Ultrascnic Anemometer Yode: DA-850-3TV {sensor TR-30AH]

Serigl Number 11073002¢  (sersor 1 20628588)

JAPAN QUALITY ASSURANCE DRGANIZATION - Standlard Veloeity at 0 - 20 missc
Caiibraied by : Hé)m.fa(\ igned : %\( / ! (Rithorised Signatorg) -
ol : - . - o
My, Watcharapoi Subwat - Bisood Frimsui S for the Chie! .

Wicckanice! Engineer f Sub-Standard Ingirumensy
L




The Res

18 August. 2022

THAI METEOROLOGICAL DEPARTMENT

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

ult of Calibration

Certification No, 296/22

Page : 2 of 2

Standard HOOK GAGE NQ. 1425 TESTED ANEMOMETER
Ultrasonic Ancmwmeter { Pressure | Vacumm | Velocity Velocity Correction
miste inches HIO | inches 20 | /880 tfges misec
1.00 - - 1.9 0.10
302 - - 2.7 .32
5.06 - 4.9 050
7.00 - - - 6.7 0.30
9.02 8.9 012
11.01 - - 10.7 .31
13.0% - - - 13.0 0.1
1501 - - 14.8 0.21
17.07 - - - 17.0 8.02
20,02 - - - 20.1 -3.08

wind Aloft Plotting Board.

US.DEPARTMENT OF COMMERCE WEATHER BUREAL!

WIND DIRETION

TESTED WIND BHRECTION

2
§ 20
180

270

0
%
180

270

Caltbrated by HQ‘M(‘T@(\_

Mr, Watcharapol Subwat

Mechanical Engineer

C;éli;tvljatzion'& Test Sgec_t_ioh ) .

Metcorological Instruments Bureas




THAI METFOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 106260 Tel, 081-454-2804,0-2399-0469

Calibration Certificate

issued by . Calibration & Test Section: Meteoroicgical nstruments Bureai:

Datc of Issue 15 July, 2022 Certification No. 26322

Page : 1 of 2

Object : Wind spead and wind direclion
Manufacturer . Diaviz Instruments inc.

Type : Wealher Wizard |

Sarial No. WEOD405A50 D No. - No.12
Customer : Thai Environmental Technic Limited,

1/6 Soi Ramkhamhaeng 145,

Khwaeng/Khet Saphan Sung, Bangkok 10240.

Calibration Condition : Temperature  25.1 °c Barometric Pressure 1005.1 hPa

NATIONAL STANDARD WIND TUNNEL

- Thermal Anemomeier 642 SN 91563

s HOOK GAGE NO 1425 Pitot Tube Thecder Sriedrichs Type 0800.0C00 senal 5023
N.I.S.T. Test Reference Number 7371/241460 : Standgard velosity at 20 - 30 missc
: Ultrasonic Anamometer Madel DA-650-3TV (sensor TR-9CAH]

Sengl Number 110730028 {sensor 120628536}

JAPAN QUALITY ASSURANCE ORGANIZATICN : Stancard Verogity 81 026, misee.
Calibrated by : I.'\]E@llo‘f‘ﬂ-@fﬁ}? Signgd ; \ / . {(Authorised Sigidtory)
Mr. Waicharapo] Subwat Mr. Pitoofl Promsut : . ferthe Chief

Mechanical Engineer - Sub-Standard Instrument



THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certification No. 265/22

15 July, 2022 Page : 2 of 2
Standard HOOK GAGE NO. 1425 f TESTED ANEMOMETER
Ultrasonie Aremometer | Pressure | Vacumm | Velocity Velociry Correction
m/see inchos H20 | inches 920 | mu/sec m/sec nifsec
1.00 - - - 0.4 0.60
3.02 - - - 2.7 032
3.00 - - - 45 0.50
7.00 - - - 6.7 0.30
9.02 - - - 8.5 052
11.01 - - - 1.3 0.7
13.01 - - - 12.1 0.91
15.01 - - - 14.3 0.71
17.02 - - - 16.1 092
20.02 - - - 19.3 0.72
Wind Aloft Plotiing Board.
US.DEPARTMENT OF COMMERCE WEATHER BUREAU
WIND DIRETION TESTED WIND DIRECTION
3 ¢
90 20
180 180
270 270

Calibrated by -

P\Y@ﬂﬁ’m{wL
Mr. Watcharapol Subwat Metép __6_Iz}gica-,iﬁ_ét;’{u:i_ni;'nts Bﬂrgg‘ais

Mechanical Engineer



TECHNOLOQGY PROMOTION ASSQOCIATION (THAILAND-JAPAN) w
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES % 727X S
$34/4 PATTANAKARN ROAD 501 15, SUANLUANG, SUANLUANG BANGKOK 10250 i

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

Equipment :
Manufacturer :
Modei

Serial No. :

iD No. :

Condition As-Received:

Received Date :
Calibration Date :
Reference :

Submitted by :

Calibration Place :
Ambient Temperature :
Relative Humidity :

Calibration Procedure :

Calibrated by :

Approved by :

{ /) Malee Butkruca
{ ) Saithip Meangmai

Issue Date :

IS

Cert.No.:

Certificate of Calibration Page.:

pH Meter
Horiba
F-71G
V3IB1F8H3

Used ltem

11 July 2022

11 July 2022
2207-02430C-6

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

Laboratory (Thai Environment Technic Limited)
(25.3 - 251} °C

(51.3 - 50.9) %

in - house method :

CALIBRATION HODE

22CHO409
10f2

- CP-OCH2 by direct measurement with standard

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

Krisda Malee

Wl .

Approved Signatory

19 July 2022

The Unceriainties are for a confidence probability of approximately 95%

This certiftcate may not be reproduced other thap i full, except with the prior written

Approval of ihe head of Corporate Services 3 : Equipment Calibration and Testing Services,

A 0042416




Cert. No.: 22CHQ408
Page.: 20f 2
Condition of this calibration result
1. Reference Standard instrument  : -
instrument Serial No. 1D No. Cert. No. Due Date
1} Document Process Calibrator 46530031 130RC098 21E3245 07 Cot 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 {Thaifand), NIMT

2. Certified Reference Materials : The measurement results are traceable 1o SI through CPA chem Lid

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

EBuffer Solution Manufacturer Lot No. Exp. date
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

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 {4,7,10)

Unit Under Nominal | Standard . Uncertainty of Coverage
. . Actual Reading
Catibration Value Voltage Measurement factor
Input { +tmV) k
pH my mV pH
pH Meter 4.000 177.48 177.5 4.008 0.058 2.00
6.860 8.28 8.3 6.880 0.068 2.00
SIN.: V3B1F8H3 7.000 0.00 0.0 7.000 0.058 2.00
2.180 -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 three buffers standard curve by using buffer nominal pH (4,7,9)
Unit Under Standard pH Actual pH {Actual mV Uncertainty of Coverage
Calibration Buffer Solution Reading | Reading | pH measurement factor
| (mV}) &) k
pH Electrode 4.008 4.007 164.7 0.0047 2.00
S/N.. 9X7C0540 6.868 6.867 3.1 0.0084 2.00
9.181 9.182 ~130.1 0.014 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 85 %.
. -00o0-

Nl

a 1090861



‘“l“ | 1 I!‘f
S

TECHNOLOGY PROMOTION ASSOCTATION (THAILAND- JAPAN)

CORPORATE SERYICES 3: EQUIPMENT CALIBRATEON AND TESTING SERVICES /?_-F\\\\‘
oty

33414 PATTANAKARN ROAD SOT 18, SUANLUANG, SUANLUANG BANGKOK 10250 F
NEC-TISI-TIS17025
TEL. 0-2717-3000-27  FAX, 0-2719-0434 CALIERATION 0003
.. . Cert. No.: 22TME70
Certificate of Calibration Page. 1 of 3
Eqguipment : BOD Incubator
Manufacturer : Accuplus
i
1 Model : 205
{h
r(:f Serial No. : 0408-0115-0008
)
x{ ID No. : TET.LAB.BODOS
i Submitted by : Thai Environmentat Technic Limited L
% 1/6 Soi Ramkhamhaeng 145, g,z :
I{ Khwaeng/Khet Saphan Sung, Ef}
|_
l‘ Bangkok 10240
{J‘t Location : Laboratory (Thai Environmental Technic Limited) 5*”;
i i
i [
ré% Received Order : 20 April 2022 L}
ik Calibration Date : 21 April 2022 {
}J)} Ambient Temperature : (26 +10)°C ‘rl
4 Relative Humidity (50 30 )% N
I 174
I Calibrated by : Presecha Hlahib
5 7
:F‘\ .:l'-Ja’;"
:|="- \"i "
?;;ﬂ'. Approved by : WLL . ‘g
ﬁf Approved Signatory EA
!‘a { ) Pomthippa Tameyakui
£ (/) Malee Butkruea 1
} { ) Suwit Imjal
Issue Date : 6 May 2022
The Uncertainties are for a confidence probability of approximnately 95 %

This certificals may not be reproduced other than in full, except wilh the prier written

Approval of the head of Corporate Services 3 @ Eguipment (Jalibration and Testing Services.

TA0033925



BOD Incubator
Used Item
2204-03690C-8

: Equipment :

. Condition As-Received :
'.\.:-":jReference :
‘Procedure Used :-

Cert. No.: 22TM570
Page.: 2 of 3

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

The temperature scale used was based on {TS-90.

,:";_."Condition of this result of calibration

::;'1. Reference standard instrument:-

"% Instrument Model
1) Data Acqguisition 34970A

Serial No.
_ MY44035217
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.

.’Resuit of Calibration :- ( *) Without Adjustment
fffl'.:_,Function of UUC* : Temperature Source

"s-Fresh air setting : Not Available
2 4
S S
o i 3
- g {ref)]
o
I H g 112 |g
i ? i 7
s L d
P Wiz -7 id b
i . sz;L /h
i Ta”
K]

i Probe Installation Details :

5 a= 10 cm D= 0.48
S = 10 cm W= 0.50
= 10 cm H = 1.1

Capacity = 0.26

Cert. No.
21LM30

Due Date
23 Dec 2022

Dimension of Chamber :

Environment during calibration
Beginning Finished
Temp. { "C )} 28 30
REL.Humid. { % } 50 55
AC Supply { Volt ) 220 220
Position : Ref. Std.
ID No.:
1 18-10RTD-01
2 18-10RTD-02
3 18-10RTD-03
4 18-10RTD-04
m 5 18-10RTD-05
" 6 | 18-10RTD-06
m 7 18-10RTD-07
s 8 | 1&-1orTD08
9 (ref.) 18-10RTD-09

a 1090688



C“Equipment :

BOD Incubator Cert. No.: 22TM570
-, Condition As-Received : Used item Page.: 3 of 3
“":Reference : . 2204-03690C-8
Result of Calibration :- {*) Without Adjustment
?_"-_j::'Function of WUC* ;: Temperature Source
1;}'_"2_:Fresh air setting : Not Available
“[calibration | uUCH uuck Temperature Temperature Overall |, = ortainty | COVErage
Point Setting | Reading stabitity uniformity Variation Factor
(°c) | () | (°c) (£°C) (°C) (|c) | (#6)| k
- 200 19.8 19.7 0.46 0.53 1.1 0.66 2
- Calibration Measured Temperature { °C )
1 Point Position
( °C) 1 2 3 4 5 6 7 8 9 (retf.)
20.0 20.077 20.139 20.043 20.202 20.077 20.010 19.886 20.013 20132

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

fgi;'Temperature stability : One-half of the greatest maximum difference of measured temperature at any one sensor.
j'_:_-l'i_-'l'emperature uniformity : The maximum difference of measured temperatures at any sensors and the measured
j.h;.'temperature at the reference location which are cbserved at the same time or at as close an observation time as
_f"_possfbie to determine the temperature pattern or homegeneity within the chamber under steady-state conditions.
_1-';':0verall Variation : The Difference of the maximum and minimum measured temperatures throughout cbservation.
S UUC*™ : Unit Under Calibration

- _5'-:_'_Note The reported uncertainty of measurement was included siahility and excluded uniformity .

The reported uncertainty of measurement was based on a standard uncertainty muiltiptied by a coverage
55-"__.-factor k, providing a level of confidence of approximately 95 %.

-0fo-

Wl

a 10390689






FSH1486

MAINTENANCE REPORT
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL

AAnalyst 600
Customer : THAI ENVIRONMENTAL Date Tested: 22-A.m.-22
TECHNIC LIMITED. Recommendation Recertification
Address :  1/6 Soi Ramkhamheang 145, Period : 6 Months
Khwaeng/Khet Saphan Sung, Recertification Due: 21-31.0.-23
Bangkok 10240 Date Last Certified: 26-1.7.-22
User Name: Al nunassal Buszansian Visit Number: 2 OF 2
Phone: 02-7353101-3, 02-3737799 TH One Source Phone: 081-7316733
E-mail: ketsarin.c@iet1985.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 80185070102
FIAS-100 2238

TEST STANDARD USED
GFAAS Mixed standard

PART NUMBER
N9300244

Page 1 of 4

TH ONE SOURCE CO. LTE. 33/118 Moo10 T .Ladsawal, A.Lam Luk Ka, Pathum Thani 12150 Thaitand




FSR1486

MAINTENANCE REPORT
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL
AAnalyst 600

SERIAL NUMBER 0055070101 DATE TESTED 22-n.m.-22

1. INSTRUMENT CHECKS
A. The Mirror and Lenses Condition

~| =

B. Grating Condition

~

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

2. AUTOSAMPLE CHECK
A. Sampling and Arm

N

B. Sampling & Rinse Pump

-

C. Sample Position & Clean

-

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

HiEHEEEEEE
; I=

A. Clean and Change Distill water

-~

B. Themosensor
4, FIAS CHECKS

2](8]
-

-~

A. Pump and 5 Port Valve

-~

B. Chemifold and Tubing

C. Power Supply

HHHE
-~

=

D. Flow meter and Gas system

Page 2 of 4

TH ONE BOURCE CO.,LTD. 33/11¢ Moo10,T.Ladsawai, A.Lam Luk Ka, Pathum Thani 12150 Thailand




FSR1486

MAINTENANCE REPORT
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL

AAnalyst 600
SERIAL NUMBER 60055070101 DATE TESTED 22-n.4.-22
PARAMETER SPECIFICATION ACTUAL VAULE
B. THGA Tests
1. Furnace Gas Flows
Internal Flow 250 + 25 mUmin 235 mL/min
External Flow 100 + 10 mbL/min 110 mL/min

2. Chromium Baseling Noise
{mesure 5 furnace dry firings without any sample)
Baseling < 0.005 Int.Abs 0.0005 Int.Abs
sD < 0.005 Int.Abs 0.0003 Int.Abs

3. Chromium Characteristic Mass{mg) and Precition

(measure 5 furnace firing using 20 ul

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

Precision < 2.0% 1.48 %Yo
4. Copper Characteristic Mass{m,) and Zeeman Ratio

(measure 3 furnace firing using 20 ul
sample injections of 25 ug/L Cu standard)

mg Results 17.0 pg £ 3.5 pg 14.2 Py
Zeeman Ratic 0.58 + 0.04 0.555
Page 3ot 4

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



F5R1486

MAINTENANCE REPORT
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL
AAnalyst 600

SERIAL NUMBER 60055070101 DATE TESTED 22-1.q.-22

Remarks :
Changed The Controller 8d. Atomizer { 4 May 2015 )

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

Zeemarn Ratio

)

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

= Changed the THGA Contact Cylinder on 22 July 2022

Copper blank = 0.0015

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

meets
:l does not meet

the PerkinElmer Specifications listed on this certificate.

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

TH ONE SQURCE GO, LTD. 33/118 Moo10,T.Ladsawai, A.Lam Luk Ka, Paihum Thani 12150 Thailand




| Ba

PerkinElmer"

iNnstruments.

Certﬁcate of T4 mining

This is to certify that

Krungchai Treevichien

has successfully completed
Aanalyst 600/700/800 Service Training

09 to 13 February 2004

.
CSLlim ’
Service Specialist ‘g g > Tg’\
r‘ L S - "
& PorkingElmer %} <

CEUITIRMEG. gy

13 Feb 2004 \G- Ly







FSR 1492

MAINTENANCE REPORT
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL

AAnalyst 100

Customer : usiw watadvnasaniny Date Tested: 3-01.0.-65
EATa=] Recommendation Recertification
Address :  1/6 afansiuswk 145, Period 6 Months
WA FTWIUGY, 1andrwiugy, Recertification Due: 2-t4.u,-66
AFIwe 10240 TH Date Last Certified: 4-131.0.-65
User Name: anl Aaddnd iiaseny Visit Number: 2012
Phone: 02-3737799 TH ONE SOURCE Phone: 081-7316733
E-mail: phorntip.p@tef1995.com E-mail: thonesource@gmail.com
ketsarin.c@tet1895.com
CONFIGURATION TESTED
MODEL SERIAL NUMBER SOFTWARE
AAnalyst 100 04050110503 AA WinLab 3.2
TEST STANDARD USED PART NUMBER
Copper N9300183
Filter 0.2 % MGQ-057
) Page 1ot 4

TH ONE SOURCE Co. Ltd. 33/119, T Ladsawai, A.Lam Luk Ka, Pathum Thant 12150, Thaifand




AAnalyst 100

MAINTENANCE REPORT
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL

FSR 1482

SERIAL NUMBER 04050110503

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

B. Condition of Mirrors,Lenses etc.(if necessary)
C. D2 HCL beam adjust (if necessary)
2. GAS SYSTEM CHECKS
A. Leak test all internal and extenal gas box joints
B. All gas box safety teatures
G. Bumer system including nebulizer and all o-ring and gasket
D. Drain system { safety )
3. ELECTRONICS CHECKS
A, Power Supplies
+5.00 Vdo + 0.2 Vde
+ 11.50 Vdc + 0.2 Vdc
+ 16.00 Vde + 1.0 Vde
- 15.00 Vdc + 1.0 Vde
+35.00 Vdc + 3.0 Vdc
4. WAVELENGTH ACCURACY TEST
A.Zn Lamp wavelength 213.9 nm + 0.3 nm.
B. Fe Lamp wavelength 248.3 nm + 0.3 nm.

C. Cu Lamp wavefength 324.8 nm + 0.3 am.

!l

DATE TESTED

3-n.8.-65

+5.02 Vdc

+11.48 Vdc

+14.99 Vde

-15.06 Vdc

+35.13 Vde

213.74 nim.

24812 nm. ll
324.67 nm.

Page 2 of 4

TH ONE S8OURCE Co.,Lid. 33/119, T.Ladsawail, A.Lam Luk Ka, Pathum Thani 12150, Thailand



AAnalyst 100

MAINTENANCE REPORT
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL

FSR 1492

=

SERIAL NUMBER 04050110503 DATE TESTED 3-01.7,-65
5. PERFORMANCE TESTS SPEC. RESULTS
*A. Neutral density filter chacks with Copper (324.8 nm)
Neutral Density Filter 0.2 + 10% 0.180 0173 Abs.
B. AA Baseline noise test with Copper (324.8 nm)
Integration time = 0.5 seconds
Replicates = 99 {imes
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 0.14 %
- T Page 30t 4

TH ONE SCURCE Co. Ltd. 33/119, T Ladsawal, A.Lam Luk Ka, Pathum Thani 12150, Thailand



FSH 1492

MAINTENANCE REPORT

ATOMIC ABSORPTICN SPECTROPHOTOMETER MODEL
AAnalyst 100

SERIAL NUMBER 04050110503 DATE TESTED 3-0.9.-65

Remarks :

This s 1o certify that the above tests have been perfomed and the configuration tested

meets
l:] does not meet

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

Service Department TH ONE SOURCE CO., LTD.

{ Krungchai Treevichien }

Customer Support Engineer

[

Page 4 of 4

TH ONE SOURCE Co.,Lid. 33/119, T.Ladsawal. A.Lam L.uk Ka, Pathum Thani 121 50, Thailand
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WO-01865299/2022

MAINTENANCE REPORT AND TEST CERTIFICATE

OPTIMA 8000

Customer : U3t mailndunadeylne

e

Recommendation Recertification

Date Tested:

October 4, 2022

TESTED EQUIPMENT
1PV Methods

TEST STANDARD USED
Mixed standard 1/10

Mixed standard 1/100

CUSTOMER SUPPLIED
2 % HNO3

10 % HNO3

Address :  1/6 a5 AN 145 Period 6 Months
UFRNATWINES (YRTEWIUEY Recertification Due: April 4, 2023
NIANHNHIUAT 10240 Date Last Certified: April 5, 2022

User Name: Khun Nattapong Visit Number: 20f2

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

Fax: PerkinElmer Fax: 02-318-5597

CONFIGURATION TESTED ACCESSORIES/COMPONENT

NOT INCLUDED

MODEL SERIAL NUMBER

OPTIMA 8000 078N1310024C

310

CALIBRATION NUMBER

PART NUMBER
NOBS-1579

N830-0221

COMMENTS

EXPIRATION

EXPIRATION DATE
May 30, 2023

NMovember 30, 2023

CUSTOMER INITIALS

Page 1of4

PerkinEler Ltd. 290 Soi 17, Rama 8 Read, Khwang Bangkapi, Khet Huay Kwang, Bangkok 10310, Thailand



MAINTENANCE REPORT AND TEST CERTIFICATE

OPTIMA 8000

WO-01865280/2022

SERIAL NUMBER : 078N1310024C

DATE TESTED : Qclober 4, 2022

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

B. Inspect and replace as nacessary, ail torch components including the RF coil.

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

D. Adjust water and gas pressure regulator setings.

E. Inspect and leak check pneumatics drawers,
F. Clean the exterior of the instrument.
2, OPTICAL CHECKS

A. Inspect and clean all optical components.

B. As regiured, check and replace all purgebfilters.

C. Recheck optical alignment.
3. COOLING SYSTEM CHECKS
A. Perform preventive maintenance on chiller.
B. Flush out the chiller every six manths.
4. PERFORMANCE CHECKS
A. Torch View Alignment.

B. Wavelength Calibration.

o
>

HHEBBEE
- D

~~A

-

-~

allai|c
S

~

2][2]
-

-

2][2]
-

-~

PerkinEler Ltd. 290 Soi 17, Rama 8 Road, Khwang Bangkapl, Khet Huay Kwang, Bangkok 10310, Thailand

Page 2 of 4




For the Retfer

MAINTENANCE REPORT AND TEST CERTIFICATE

WO-01885200/2022

OPTIMA 8000
SERIAL NUMBER : 078N1310024C DATE TESTED : Octobher 4, 2022

PARAMETER SPECIFICATION FINAL VALLIE
Spectral Resolution : UV As 193.696 nm <0.008 0.00726

Ni 231.604 nm <0.011 0.00833

Ni 341,476 nm =0.015 0.01232
Spectral Resolution : VIS Ba 455.403 nm =0.020 0.01577
Precision

Zn  206.200 nm % RSD <10 0.18

Mg 280.271 nm % RE8D <1.0 0.46

Mg 285.213 nm % RSD < 1.0 0.42

Ba 455.403 nm % R8D <1.0 0.06
Detection Limits : Axial As 193.896 nm 3(SD) ppbk 311

Se 196.026 nm 3(80) ppb 4.14

Tl 490.801 nm 3(SD) peb 2.27

Pb  220.353 nm 3(SD) ppb 0.95
Detection Limits : Radial As  193.696 nm 3(8D) ppb 8.84

Zn 213.857 nm 3(SD) ppb 0.13

Mn 257.610 am 3(SD) ppb 0.01

ta 379.478 nm 3(SD) ppb 0.93

Ba 455.4063 nm 3(8D) ppb 0.04

Ba 493.408 nm 3(3D} ppb 0.12
BEC : Axial (1B X 1000)/(3-B) Mn 257.810 nm <30 ppb 15,70
BEC : Radial {|B X 1000%(i5-B) Mn 257.610 nm <30 ppb 9.01
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MAINTENANCE REPORT AND TEST CERTIFICATE
OPTIMA 8000

SERIAL NUMBER : 078N1310024C DATE TESTED : October 4, 2022

Remarks :

Commissioning follow as commissioning performance sheets,

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

meets
D does not meet

the PerkinEimer Specifications listed on this certificate.

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

Service DepartmeptPerkinElmer Ltd.

e DWRD WS LMY

{ iphan Promlumda )

Service Engineer
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Method: DLRL-Cal Page 1 Date: 4/10/2565 12:43:40

Align View XY Axial feor analyts Mn 257,610

X-position Y-posizian Intensity
“2.0 15.0 51157638
~1.6 15.0 EED2A30.3
~-1.2 15.0 79087053
-7.8 15.0 8921036.6
-3.4 15.0 9415249.2

2.0 15.2 914518%.2

0.4 15.3 85€1448.2

J.8 15.32 13725884

1.2 15.0 58010e6.7

1.8 15.30 4360683.6

z.0 15.9 3277841.3
-0, 4 1¢.9 178360 .5
-0.4 10.5 270026, 8
=0.4 11.0 524775.4
-0.4 1i.5 104859741 .4
-0.4 12.0 _B47168.2
~0.4 L2.5 3092168, 0
~-0.4 23,0 4482€27.5
-d.4 13.3 6241583.3
~=J.4 4.0 T533588.8
-J.4 14.5 884E£3454.2
~0.4 1.0 9553876.8
-0.4 15.5 5348844.1
-0.4 16.0 S0e2049.4
-0.4 16.5 TEO5Z237.2
-0.4 17.0 8093533.7
-0.4 17.5 4782801.56
-0.4 L68.4 3580353.9
-0.4 8.5 2452502.1
-0.4 Z3.0 140032L.1
-0.4 8.5 788140.5
-0.4 20.0 420183.3
-1.2 15.0 45533432.7
-J.8 15.0 5424538.4
-J.4 15.0 952£088.0

0.0 15.0 9441307.0

0.4 15.0 ET38064.4
~0.4 13.¢C 4961231.7
-0.4 13.5% £479100. 6
-0.4 14.0 BO72437.3
-0.4 1£.% 3208BB68.4
-0.4 15.0 BI277454.32
2.4 5.5 9697873.4
.4 16.0C BOSE2Z0.3
-0.4 16.5 T870839.5
-0.4 17.4 GeBH49E.2

4/10/2865 17:38:01 aligned for analyte Mn 257.610
¥ viewing position set to -0.4 mm having Peak intensity 3727764.3 for Axial wvisawing
¥ viewing positien set to 15.C mm having Peak intensity 2727764.2 Zor Axial wviswing

Align View ¥ Radizal for analyte Mn 257.6310

X-pesition ¥-position Intensity
~7.0 5.0 8334.0
-6.5 1%.0 112684 .2
~5.0 15.0 16657.59
-5.5 15.9 24C28.0
-2.0 15.0 43856.5
-4.5 L:.0 74460.2
-4.0 15.0 127308.9
-3.5 15.9 182837.1
-3-C 15.0 243830.8%
-2.5 15.0 382351.8
-2.0 15.10 55376599.9
-1.5 15.4¢ 274758.9
~1.0 15.0 1163200.5
=-0.5 15.0 1333747.2

0.0 i5.0 14127246.3
0.5 15.0 13£3321.3
1.0 15.4 1228%28.7



Method: DLRL-Cal Page i Date: 4/10/2565 12:43:40

1.3 15,0 1005822205
2.0 15.0 762103.9
2.5 15.0 £79846.2
3.0 .0 616511.7
) 15.10 4458732.5
4.0 15.0 28324086
4.3 25.0 1203%45.1
5.0 5.0 1098%86.6
5.5 13.0 56863.5
6.0 15,0 32251.4
6.5 15.0 224%6.7
7.0 15.0 ZETTE L4
4/103/2565 12:41:5% aligred for analyie Mn 257.620
X viewing pesition set to 2.0 mm having Peak intensity 1412726.3 for Rad-al viewing




' Method: DLRL-Cal Page i Date: 4/10/2565 13:11:36

Reprocessing EBegun
Logged In Analyst: FET Technique: ICP Continucus

Results Data Set {original): PM40CTZ2

Results Library {original): €:\Users\Public\PerkinElmer\IFV\PM¥.mdb
Results Data Set (reprocessed):

Results Library (reprocessed):

Sequence No.: 1 Autosampler Location:

Sample ID: Calib Blank 1 Date Collected: 4710/2565 13:03:09

Bnalyst: Data Type: Reprocessed cen 4/10/2565 13:10:50
Logged In Analyst {Qriginal} : TET

Initial Sample Wt: Initizl Sample Vol

Dilution: Sample Prep Vol:

Wash Time:

Nebulizer Parametars: Calib Blank 1
Analytea Back Pressure Flow
Ell 182.0 kPa 0.55 L/min

Mean Data: Calib Blank 1

Meman Corrected Calib
Enalyte Intensity Std.Dev. RSD Cone. Units
Tl 120.801 -188.3 [0.0C] pe/L
As 193.6398 172.3 [0.00] pg/L
Se 196,026 118.8 [0.00] ug/L
Fiz 220.353 786.8 [G.G0Y wag/L
Saquence No.: 2 Autoszampler Location:
Sample ID: DL-~Standard Date Collected: 4/10/2565 13:08:25
Analyst: Data Type: Reprocessed on 4/10/2565 13:10:50
Logged In Analyst {Original}) : TET
Initial Sample Wt: Initial Sample Vol:
Dilutien: Sample Prep Vol:

Wash Time:

Nebulizer Parameters: DL-Standard
Analvte Eack Pressure Flow
all 1839.0 kPa 2.55 L/min

Mean Data: DL-Standard

Mean Corrscted Calib
Analyte Intensity S5td.Dev, RED Conc. Units
T1 120,801 2¥52L.6 {10007 wg/rsL
As 123.696 2533988.0 11003 wg/Ln
Se 126.026 7470.8 [500F ug/Z
Pb 220.353 HebBe. 3 [500] pg/L

Calibration Summary

Analyte Stds. Equation Intercept Slope Curvature Coxr. Cosf. Reslope
Tl 120.80: 1 Lin, Calc Int 0.0 27.52 f.00000 1.000000

As 183.6%6 1 Lin, Calc Int 0.0 25.40Q 0.00000 1.000000

S= 196026 1 Lin, Cale Int 0.0 14.64 3.000GC0 1.000000

b 220.353 1 Lin, Calz Int 0.0 1iz.2 0.a0000 1.6400000
Seguence No.: 3 2utcsampler Location:

Sample ID: IDL-XL (2% HNO3} Date Colleckted: 4/10/2565 13:04:56

Analyst: ) ' Data Type: Reprocescsed on 4/10/2565 13:10:50
Leoggaed In Analyst (Original) : TET

Initial Sample Wt: Initial Sample Vol:

Dilution: 3X Sample Prep Vol:

Wash Time:



Method: DLRL-Cal Page 2 Date: 4/10/2565 13:11:36
Nebulizer Parameters: IDL-XL (2% HNO3)
Anzlyte Back Pressure Flow
211 1B8.0G kPa 0.55 L/min
Maan Data: IDL-XL (2% HNQ3)
Mean Corrected Calilb, Sample
Enalyte Intensity Conc. Units std.Dev. Conc. Units Std.Dev. RSD
Tl 18C.8C1 10.2 & pg/L 0.76 1 pg/lL 2,27 204.668%
Bs 1932.65%6 =32.% -1 pg/L 1.04 -4 ng/L 3.11 &0.03%
5e 196.028 -47,2 -3 pg/L 1.38 -9 pg/L 4.14 43.71%
Fo 220.353 132.2 1 pg/L .32 4 pg/L 9.9 27.41%
Method Loaded
Method Nama: DLRL-Cal Method Last Saved: 5/4/2565 10:59:28
IEC File: M5F File:
Method Descriptioen: C8000-Calibration for later test
Sequence No.: 1 Rutosampler Location:
Sample ID: Calib Blank 1 Date Collectad: 4/10/2565 12:54:37
Analwyst: Data Type: Reprocessed on 4/10/2565 13:11:22
Logged In Analyst (Original) TET
Initial Zample Wt: Initial Sample Vol:
Dilution: Sampls Prep Vol:
Wash Time:
Nebulizer Parameters: Calib Blank 1
Analyte Back Prassura Flow
All 188.0 kPa 0.25 L/min
Mean Data: Calib Blank 1
Mean Corrected Calib
Analyte Intensity Std.Dev. RSD Cong, Units
Az 183,686 45.2 [CG.00} mo/L
In 212,857 5587.0 [0.00] mo/L
M 257.610 3B27.2 [0.00] mg/L
La 372.478 788,11 [0.0C] mg/L
Ba 455.403 7460.0 [0.20) mg/L
Ba 493,408 8076.4 [0.0C] mg/L
Sequence No.: 2 Autosampler Leocation:
Sample ID: Calib Std 1 Date Collected: 4/10/2565 12:45:45
Analyst: Data Type: Reprocessed on 4/10/2565 13:11:23
Logged In Analyst {(Original) TET
Initial Sample Wt: Initial Sample Vol:
Dilution: Sample Prep Vol:
Wash Tima:
Nebulizer Parameters: Calib Std 1
Analyte Back Pressure Flow
All 186.C kPa 0.55 L/min
Mean Data: Calib 5td 1
Mean Corrscted Calib
Rnalyte Intensity S5td.Dev. RSD Conc. Units
RAs 193.8396 1874%.9 (5.0) mg/L
Zn 213.857 16079%.5 (1.0] mg/L
Mn 257.610 166158%.1 [1.0] mg/%
La 379.478 338783.3 1.0) mg/so
Ba 455.403 E10542.9 [0.1] mg/L
Ba 493.408 hZ22557.7 [0.1] mg/L
Calibration Summary
Analyte Stds. Equation Intercept Slope Curvature Corr. Coef. Reslope



‘Method: DLRL-Cal Page 3 Date: 4/10/2565 13:11:37
ks 192,636 i Calc Int -0.0 3148 0.00000 1.30500%
Zn 213.857 1 Caig It n.o 160800 0, 00000 1.3c0000
Mn 257,610 1 Cailc Int 0.9 1662000 0.00000 1.0C2000
La 37%9.478 1 Lin, Czlc Int n.d 3382300 n.aoooo 1.903006
Ba 455.403 1 Lin, Cslc In: 0.0 8105000 0.00030 1.00G000
Ba 4923.408 1 Lin, Calc Int 0.2 6226000 0.00000 L.000000
Sequence No.: 3 Antosampler Laocation:
Sample If: IDL-RL (2% HNOZ)} Data Collected: 4/10/2565 12:57:21
Anzlyst: Data Type: Reprocessed on 4/10/2565 13:11:23
Logged In Bnalyst (Original) TET
Initial Sample Wt: Initial Sample Vol:
Diluticn: Bample Prep Vol:
Wash Time:
Nebulizer Parameters: IDL-RLU {2% HNO3)
Analyte Back Fressure Flow
All 187.0 k=2a .53 L/min
Mean Data: IDL-RL {2% HWO3)

Mean Corracted Calib. Sample
Analyte Intensity Conc. Units Std.Dev, Conc. Units Std.Dev. R3D
B3 193.869E -4%.8 -0.0% mg/L .00 ~43.6 ug/L 8.84 206.25%
Zn 213.857 -471%.6 -0.0 mg/L 0.040 ~88.1 ng/% .13 0,15%
Mn Z257.610 -3282.9 -0.0 m3/L 0_0d ~5.9 ag/T 0.01 2.12%
La 379.478B -316.6 -0.C mg/L 0.040 -2.8 ug/% 0.893  33.34%
Ba 455.403 ~5%17.2 -0.0 mg/L 0.0 -2.6 1g/L 2,04 1.38%
Ba 493.408 -5645.3 -0.0 mg/L .00 =2.7 9g3/L .12 4.36%



Method: DLEL-Cal Paga s Date: 471072565 13:11:41

+

Reérocessing Begun
Logged In Analyst: TET Technigue: ICP Continuous

Results Data Set (original}: PM4QCT22

Results Library {original}: C:\Users\Publiec\PerkinElmer\IPV\FM.mdb
Results Data Bet {reprocessed):

Results Library (reprogessed):

i
It

Seguence No.: 1 Autesampler Lowation:

Sample ID: Calib Blank 1 Date Collected: 4/10/2565 13:03:09

Analyst: Data Typez: Reprocessed on 4/10/2565 13:10:50
Logged In Analyst {(Crigimal} : TET

Initial Sample Wt: Initial Sample Vol:

Dilution: Sample Prep Vol:

Wash Time:

Nebulizer Parameters: Calib Blank 1
Analyte Back Fressura Flow
a1l 182.0 kPa 0.55 L/min

Mzan Data: Calib Blank 1

Maan Cerrected Calib
Analyta Intensity Std.Dev. RSD Conc. Units
TL 1390.501 -1%88.5 {0.00] pg/L
s 182.696 172.2 [0.00] pg/L
Se 1856.026 118.8 FO.00] ug/L
Pl 220.353 780.8 £0.00) ng/L
Seguence No.: 2 Autosampler Locatien:
Sample ID: DL-Standard Date Collected: 4/10/2565 13:0B:25
Analyst: Data Type: Reprocessed on 4/10/2565 13:10:50C
Logged In Analyst (Original} : TET
Initial Sample Wt: Initial Sampla Vol:
Dilution: Sample Prep Vol:

Wash Time:

Nebulizer Parameters: DL-Standard
Analyts Back Pressure Flow
All 189.0 xPa 0.5% L/min

Mean Data: DL-Standard

Moan Correcied Calib
Bnalyte Intensity Std.Dev. RSD Conc. Units
T1 180.801 27521.6 (10001 pg/L
A5 1893.656 25388 . T1000] pg/L
Se 196.026 7470.8 [5006] po/L
Fbh 220.3%3 BEREE. 3 [500] pg/L

Calibration Summary

Analyte Stde. Egquation Intercept Slope Curvature Corr. Coef, Reslopa
Tl 180.801 1 Lin, calc Int 0.0 27.52 0.000040 1.000C00

As 193.656 1 Lin, Calc Int 0.0 25.490 0.000C0 1.00C000

Se 126.026 1 Lin, Calc Irnt 0.0 14.34 0.000G0 1.90GC000

Ph 220.383 1 Lin, Calec Int 0.0 113.2 0.00000 1.3902000
Saguence Wo.: 3 Autosampler Location:

Sample ID: IDL~XL (2% HNOZI) ) Data Collectad: 4/10/2565 13:04:56

Analyst: Data Typa: Reprocessed on 4/10/2565 13:10:50
Logged In Analyst (Original) : TET

Initial Sample Wt: Initial Sample Vol:

Dilution: 3X Sample Prap Vol:

Wash Time:



Method: DLEL-Cal Fage 2 Date: 4/10/2565 13:11:01

Nebulizer Parameters: IDL-XL (2% HNO3)

Analyte Back Pressure Flow
r1l 188.0 xPa 1.55 L/min

Mean Data: IDL-EL (2% HNQ3)

Mean Corrected Calib. Sample
Analyte Intensity Cone. Units std.Dev. Conc. Units Std.Dev. RED
Tl 120.801 19.2 0 pg/L J.76 T opgll 2.27 204.46%
As 193.€96 -32.53 -1 pg/L .04 -4 ng/L 3.11 30.03%
Se 126.0Z¢ -47 .2 -3 wg/% 1.38 -% ug/L 4.%4  43.71%
4 ag/L 0,96 27.4%%

Fb 220.253 132.2 I oag/L 0.32



.

Method: MnBEC Fage 1 Date: 4/10/2565 13:11:5%
Method Loaded
Method Name: MaBEC Method Last Saved: 15/10/2563 10:51:07
IEC File: MSEF Fila:
Method Description: CE8000-XL and RL-Spec <or = 30 pg/L,Attn:Spec<er= 0upg/L
Saquange No.: 1 Autosampler Location:
Sample IR: IB {2% ENQ3)} Date Collected: 4/10/2565 13:02:02
Analyst: Data Type: Reproceszed on 4/10/2565 13:11:50
Logged In Analyst {Original} ; TET
Initial Sample Wt: Initial Sample Val:
Dilution: Sample Prep Vol;
Wash Time:
Nebulizer Parameters: IB (2% HNO3}
Analyta Back Pressure Flow
All 182.0 kF=s 0.55 L/min
Mean Data: IB (2% HNO3)
Mean Corrected Calib. Sample
Analyte Intensity Cone. Unitsg Std.Dev. Conc., Units S5td.Dav. RED
Mn 257 XN 172925.9
Mp 257 RN 22857 .4
Sequence WNo.:@ 2 Autosampler Location:
Sample ID: IS (MO69-1578/10 Date Collected: 4/10/2565 12:47:14
Analyst: Data Type: Reprocessed on 4/10/2585 13:11:50
Logged In Analyst {Original) ; TET
Initial Sample Wt: Initial Sample Vol:
Dilution: Sample Prep Vol:
Wagh Time:
Nebulizer Parameters: IS (NOE9-157%/10
Lnalyte Back Prassure Flow
ALl 187.0 kPa .55 L/min
Mean Data: IS {(NO89-1579/10
Mean Corrected Calib. Sample
Analyte Intensity Cone. Units Std.Dev. Conc. Units Std.Dev. RED
Mn 257 XN 11640620.3
Mn 257 RN 1784%45.¢6



Method: Resolution
Result: PM40OCT22

As 183.896-Res

Spectra

Sample ID: Res (N069-1579/10)

43k

Rep: 3

1
Ni 344.476-Res

193.696
Intensity: 360698
Conc:

2
Rep: 3

Ni 231.604-Res

230K

Rep: 3

Ba 455.403-Res

5%1.604

Intensity: 1238763
Conc:

230k

1
341.476

Intensity: 132225.3
Conc;

3M

Rep: 1

i
455403

Intensity: 2755464.7
Conc:

4/10/2565 12:54:00
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Method: Precision
Resuit: PM40OCT22

Spectra

Sample ID: RSD STD {N068-1579/10)

Zn 206,200 Rep: 3{fMg 280.271 Rep: 3
240k i 1™ '=
0l __ ' s | o 0 .
— ! ] 7 |
1
206,200 280.271
Intensity: 5337888 i intensity: 31782281
Conc: Conc:
1 2
kg 285.213 Rep: 3!Ba 455.403 Rep: 3
81k am!
0] 9]
. i
285,213 455.403
Intensity: 183857.4 Intensity: 7177474.8
Cone: Conc:
3 ) 4
4M0/2565 12:62:00 Page 1 WinLab



Spectra
Method: Precision Sample ID: RSD STD (N0O63-1579/10})

Result: PM40CT22

Zn 206.200 Rep: 3| Mg 280.271 Rep: 3
240k M
0 .............. 0] E
L i
208.200 280.271
Intensity: 533724.6 intensity: 3¥75223.1
Cone: Conc:
1 2 - 3
Mg 235.213 Rep: 3! Ba 455.403 Rep: 3
81k M
e ]
0] 0
| L
285.213 455.403
Intensity: 183857.4 Intensity: 71774745
Conc: Cone:
3 4

4/10/2565 12:52:00 Page 1 Winlab



‘Method: Precision Page 1 Date: 4/10/2565 12:51:50

Method Name: Precision Method Last Saved: 3/5/2554 12:31:51

IEC File: MSF File:
Method Description: CBC00 -N=10- 1.0% RSD

Sequence No.: 4 Auntosampler Location:

Sample ID: RSD STID (NOBS-1578/10) Date Collected: 4/10/2565 12:48:29
Analyst: Data Type: Original

Initial Sample Wt: Initial Sample Veol:

Dilnticn: Sample Prep Vol:

Wash Time:

Nebulizer Parametesrs: RED S5TD (NO§9-1579/10}
Analyte Back Pressure Flow
nll 187.0 kPa 2.55 L/min

Mean Data: RS&D STD (N069-157%/10)

Mean Corrected Calib. Sanmple
Analyte Intensity Conc. Units Std.Dev. Conc. Units std.Dev. RED
Zn 206.200 53296&.% 953.0¢ 0. .B%
g 280.271 3182498.0 14602 .2% 0.46%
Mg 285.213 B4£385.3 774,28 0.42%
Ba 455.403 718176€.3 4330.85 0.06%



PerkinElmer TruQl

Aromic Spectroscopy Standard

Certificate of Analysis

PerkinEimer Number; npsg1s7o
Description: Mukti-Elsrrent Standard
Matrix: 2% HNOs

Lot Number: B7-024CRX1 Gertication pate: NOV = - 2071

Expiration Date: MAY 3 8 2323

* Instrumental Anzlysis using ICP Specirometer:

Analyte  Labeled Wieasured SRM Analyte Labeled Measurad SR
A 50.0 poiml 5001 pghrb 308" i 10.0 pgfmi.  10.0 pgmi aras
K A0 pg/mE 50,3 pgimi, 31418 Sr 16.0 pg/mL 10.0 poiml 355
La 0.0 ugfmbl 10.0 pgimil 3127a* Zn 10.0 ughmt 0.0 ygimi. 31688
L 0.0 gl 0 paiml 3129 Ba +.00 Pgimi .01 ugtmi 3tdas"
hin 10.0pgfmL 41 pghnl Ftazr g 1.0 pafml 1.0% pgfmb 13ta

* . indigaies NIST SR 4~ indicatzs RM fwhen NIST SEM is not availeble)
Referance Multi: Lot 2-B4M3, 3-16884J, 4-350J

Refer to side 2 for details of certification.

Erlances are Gaflbrated with wieight sets traceabis to-NIET,
We guarsnies that our ParkinElmar Trull Adomic Speéstrescopy Standards are siahle snd accurate fo £0.5% of cartified
congeniration ualll the gepiration date, provided the Slandards are Xapt Lghtly capped and stored Under nomd] taboratory
cundiions. THs value is he surn-dfcemulalive errors asseslated with s ansiylical deteemitations, pipetting. and dilbling to final
valume, For these solulons we (se high purily soids, A&TM Type | water {18 megabm doubie deionized), and leached, Hiple-ring
ed hollize. Al glassware used is class A '

ﬁ Cerifying Gfficer: ? * @3}3’:@/{/}

PerkinBimer

Elmex, fas,
U5 Tek 7283 325-4600

Visit www. perkinelmer. com/lasoffices f(.n.r a complete Erring of our global offices,



Clobal Seirvice Training Deparinsent

Service Frgineer Certification

T his is to certify that the above mentioned
PerkinElmer represenfative has DBeen trained to
service the instrumient indicated below:

ICP2208 Optima 8300 & Optima 4X/5X/7X00 Sexics

Enstruciors DL oyt Dates July 20, 2012

Geoff Cook

Certiffed by: v ”D

{Manader, Clobal Training Operations)




Atomic Spectroscopy Standard

Certificate of Analysis

PerkinElmer Number: N9300221
Description: Instrument Callbration: Standard 4

Matrix: 59 HNO:
Certification [Date! MA? - zazz

Lot Number: 58-1880RY T
Expiration Date: Rev 3 B 2023

* Instrurnentai Analysis using ICP Specirometer:

Analyte  Labeled ifieasured SRM Analyte Lakeled Measured SR
As 100 paiml 99.5 pgimlL 3103a" Ph 0.0 pgmb 48.9 paimb 3128
Ti 100 ugiml 39.4 pgiml 3108 Se 50.06 pg/me 4958 primk. 3148

Cd 500 gygiml  S0.C ugiml 3108*
* - idicates NIST SR 1- indicates CREM fwhen NIST SRM s not available)
Reference Multis Lot 67-156CR 1-177YJ, 54-134CR

Refer to side Z for deteils of certification.

Balances ate callbrated with weight sels wecesble to NIST.
We guaranise st our PerkinEimer Trs) Alomic Speciroscopy Btandands zre staile and arcurste to £4.5% of cerfifieg
soncenrstion anttihe expirgiion data, provided the standards s7e kept tiahtlly Sepped andt slored unter notmed tgboratory
congiticns, This valos is the sun of casholative enors associated with the aialytics] deterrminations, pipeting, and diutag to final
wolume. For these soltions we use Righ purity scids, ASTM Type | waisr (18 megohm double delonized), and fzached, friplering

ed botfles, AR glasaware ueed js class A

% Ceriifying Officer: «,7' s !%ja%f/{ﬂ

_ ) e Pariinglmer, ing,
PaorkinElmer E :

155, vt 1-2053-825-2800
0.8 4. Tof Froer -BON-THZ-AU0H

onr ginbal offices,
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Agilent Crosslab Start Up Services

Agilent Preventive Maintenance provides fectory recemimended service for your analytical instrurnents te assure
reltable aperation and the accuracy of your results.

Defivered by highly trained and cerlified service engineers using genuine Agilent parts and supplies, Agtlent
Preventive Maintenanice provides everything you need to reduce unplarned downtime and keep your systemns

eperating at their peak. This checkfist will be completed at the end of the service and provided ta you as a record
of the preventive maintenance actlivities.

- Agitent




introduction

Custoimer lnformation

= Customers should provide all necessary operating supplies upon reguest of the engineer,

= A custorher representative should be available to the engineer while performing the preventive
Mmaintenance procedures,

e Any parts, not included in the Parts Lists section of this docum ent, are not pert of the
recommended Preventive Maintenance service, fior are they included in the price of this service.

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

broporiant Customer Web Links
* Formore information about Agilent Technologies services, please visit our website using the
following URL: l1ttp:,ffwv\wagilent.com/en~us/’pr‘oéuzﬁsfsr.ossiabvinstmmeni—seMcesf service-renalr

s The Agilent Communiﬁ; fs an excelient place to get answers, collaborate with others about
applications and Agilent products, and find in-d epth documerts and videos relevant o Agitent
technologies. Visit hitps//community. agilest. com/welcome.

* Toaccess Agilent University, visit http:.’f\.wm'.agiient,comx’crcssl&b!u!“.ﬁ:\.fei’sit}-‘f- to lkeam ahout
training optlons, which include online, clasgrcom and onsite defivery. A training speciafist can waork
directly with you to help determine your best optiane.,

» Auseful Agilent Resource Center web page is avallable, which includes short videos on maimtenance,
quick lists of consurnables for new instruments, and other valuable information. Check out the
Resource Page here: hitpsy/ yww.agiient. com/enus/agilentresources,

o Need technical support, FAQs, supplies? - visit our Support Home page
htfpy/ fvavw.agilent. com/search/support,

< Yideos about specific preparation requirements for your instriment can be found by searching the
Aglient Yourubs channe} at hitns:/fwyniyoutube.cam/user/agilent,

= 7830B Manuals are also availabie on Agilent.com:

o Safety

ripa/ v, agllers com/ne/iib rasyfuserrnanualz/public /76008_Safely pdf
o Instaliation and First Startup

titps:/fwww agitent com/eafitbraryfuserm grivals!Publin/7890R Instaliation pdf
¢ Operation Mahual

Htpsifwww sgilent.com/cs/Bbrary/usermanuals/Public/ 7340 B. Cperation.pdf
o Maitaining Your GC

hitps.fwww agilent corn/es/ibrary/y sErnantais o/ G3430-

S0052% 2078998 _Mairtaining®20Cuide pof

Revision: 201, lssued: Septermber 15, 2021 _
Agie Decument Number: DOD13618 2 >
Page ot R
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«  Contact the customer and ensure that all necessary supplies are available before the preventive

maintenancs visit.

Only select those pages that relate to the system or modide being serviced.

Complete empty flelds with the refevart information,

Cempiete the relevant checkboxes in the checklist using elther a “X" or tick mark v

= (Check “Section not applicabie” check boxas to indicete services/tasks not delivered, a& approprizte.

Completa the Preventive Maintenance service in the order of the tasks Hsted,

Complete the Service Review section together with the customaer.

Complete the fields for page numbers at the foot of each selected page

Uomplete the total numiber of pages field in the Service Completion saction

o Askihe customer to sign the Service Completion section including the customer's and your
signature.

L]

*

]

S S S & SN O S A,
1INV N OTee

= Check for any active service notes for this unit, If thete are any applicable “Safety’ or "Modification
Recommended” Service notes, plan {o implement the changes on this unit before doing any
gualification sefvice.

« Do not implement firmware updates, unless you get approval from the customer and are sure that
they are compatible with the instrument control software.

Revigion: 2.01, Issued September 15 2021 _
Agite Docurment Number: D31 2672 3} 2 .

DE number: 44166,7587222222 page & of '+ —ik- Agilent
D Agilent Technologies, ine. 2021 e
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System Information

El/f"check this box Jf an instrument configuration report is attached instead of completing the table
helow,

instrment System Narn and  EHo CNp2g206-0

Instrument System Sité arid )

Aoetion . TET mm&%ﬁ% S
- List System Component Product Numbers - . List the Serial Numbers of each

- ' Compenent

o GMeE oo
2 GATIA o N AN ALy

L G AL

oA W

0 it

- 10.

Preparation

Discuss any specific issues with the customer befare starting.

Review the instrument fogbook for recorded problems and comments.

Sove instrumient coniro! settings before starting the procedure.

Perform a general inspection of the system for cleaniiness.

Check for proper Installation of parts, assemblies, sensors etc.

Check system for required installation of components, settings as defined by cutrent Setvice Notes.
Check fer required firmware updates and verify with customers if they would fike them instalied.

Before starting the following procedures, record the Datector Signal Output(s) in the results table. If
the GC ig turned OFF or in a service mode, corparing the detector culputs before end after the
service is not possibie.

ENENENCRSN NSy

Rewision: 2.01, issued: September 15, 2021 )

Agile Document Number: DOG13618 R .

DE number: 44166.7597222222 page A ot 4 -3 Agilent
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Praventive Maintenance Procedure

B s T e S T
Cigihs i'i\?i.}ri‘; [V WL LS

LSS
B Unplug power sord from the power source.

o Gpen GL covers and vacuum/remave any dustfdebris. Pay parlicular attention to cogling fans.

o inspect iternal cannectors for proper contact and placement.

1 Reconnect Power to the GC. Power the GC on and verify the power on self-test passed.

i Verify oven motar spins freely and turns on with the oven door closed; off when the door is opened.
o Verify operation of alf other fans - the inlet and £PC cooling fans.

O Verify oven intake/outlst ffap assembly is operating smoothly while heating and coofing the oven

[ R, P v,
AT ST T ol

I

e g
T AT
UL R SRS 11

TRLNADIE B DIE]

-'3.( For the inlets installad, perform injet maintenance as defined in the 7880 manual — "Maintaining Your
GC" - for the inlet{s) instatled.

i{ Replace the split vent trap caritidge filter on units with these infets: Split/Spiittess Capillary (8SL),
Multi-Mode iniet (MM}, Programmed Temperature Vaporizer (PTV), Volatiles Interface (Vi)

El/ H the inlet system is used in Spiit Mode with viseous samples, inspect and clean the split vent tabe on
L ST T PSP I o [RP=t Cupy Sy PR N -w.b:..; b gdico o s S faF o i s IR b e
L€ HWCL Qiiis TRiSN OF TELEALE DN TLLING o8 GWEE! e il &0 W8 3pii Vel wap.

fﬁ/ if the GC includes a Flame lonization Detector (FID), replace tha jet. If the ignitor shows any buildup of
sample or corrosion, replace the ignitor. Examine the FID collector and castie assemblies for

cahtamination — clean as necessary,

B Tt
4

7 - LM iy e g o] L e
LV RENSSIS and L

¥ SEEH AR

= Zetg ali pressute sensors per the progedure in the 7820 "Advanced User Guide®.,

E(A Perform inlet pressure decay tesi(s) as defined in the 7890 "Troubleshooting Manual”,
if the PM is done in preparation for an Operational Qualification, then the pressure decay test defined
within that protocc! can be used for the PM,

8 Record if test passed or failed In the resulis {able.

Revision: 2.01. lssued: Eepiember 15, 2021

Agite Docliment Number: DOJT 3618 6
BE number: 447166 7597222227 Page -~ of 1
© Agilent Technologies, nc. 2021
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ALLS Maimicnance

J Section NOT applicable

¥ Check ali cabling and configuration settings between GG, tray, and injectors.
Vacuum or remove any dust, especially around fans.

”f)ﬂ Check operation of alf fans.

Efq Check syringe for smooth plunger operation.

EJ/Check for smoath operation of the needle support ~ clean if necessary

FENELO S NSRS

o Restore the normaf operating conditions or customer method using the Data Systeny,

gl Purge the system with carrier flow for 15 minutes

@' Bake outthe systein, then restore the normal operating conditions

&' After equilibration, check and record the post PM detector signal output vaiues,
Results should be sinsitar or lower than the detector outhuts recorded priof to PAM.

& Perform a chemical checkeut. if this is a routine PM, infect the customer's sample using the ALS if
applicable. This will act as a final checkoust of bath the ALS and the GC.

Note: If the PM Service is performed priok to a qualification service, then use the aualification procedure
as & guide for final instrumant set up and checkout,

Revistor: 2.07, lssued: September 15, 2621 .
Aglte Booument Nuinber: DIO13618 e ;

DE numiser: 44166.7597222222 Page %o of i Y Agilent
® Agilent Technologies, tne, 2021 C
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O Attach available repons/orintouts of alf tests te this documentation.
E/Record the Preventive Maintenance sarvice activity in the custarner's records/loghook,
IEI/ Update/reset instrument maintenance coulttet's as appropriate.
B Affix the PM sticker 1o the system or mstrument fogboeak based on the custormer's request.
d Compiele the Service Engineer Comments section if thers are additional comiments.

iB/ Review with the customer this service, parts replaced, and test resuits obiained.

2 If the instrument firmware was updated, record the details of the change in the Service Enginesr's
é‘ Comiments box of if necessary, in the customer's 1Q records.

Supply the custorner with a copy of the Smart Alerts flyer.

4 Describe Smatrt Alerts to the customer.

O Install Smart Alerts if requested.

TR G0 Test Resuite Takle

Detector Signal Gutpits

Befare PM Service

Aﬁer Fi Service

Front detector output ‘\% ‘QZL 3
Back detertor autput bI/i’t s ?2@5 Q/L
AUX detector output N/ e E};A 'I*,;’zi L -

Pressure decay test

Expecied test result

Actual test result

Front imiet pressure decay test

Paegg

vy

Back inlet pressure decay test

Pass

%

55

Revision: 2.01, Issued: Sepiamber 15,2021
Adgile Docliment Number: DGO13618
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7820 Paris List Tahle

The following kits are recommended for capillary and purged packed inlets, if this is a general PM and the
customer has a preferred sef of consumables, you may use the customer's constumables.

1924480560

Product or .

: o : - | model# where | Guantity
Part description o Partnumbay ~ | used consumed
SSL Capillary Injat DI it Snittass 5188.8407 7RYUA/E {
5L Capillary inlet PM Kit, split 5188-6486 7890A/B I
SSL Capillary Utra iner infet Gold Seal with 5190-6144 7800A/B '
Washer _ M /4
SEL Caplllary Uitra Inert inlet Splitless Liner - 5190-2253 7BB0A/B "
Singis taper with Glass Weool _ . N4
S5L Capillary Uttra Inert inlet Low Pressure Drop | 5190-2295 7390A/8
Split Lingr- }\;/4
with Glass Wool i
PP inlet PM kit 5188-6498 7890A/B N

| Split vent drap PM kit, single cartridge {for MMJ, | 5188-6495 | 7880A/8 A

PPV &ve) rj/
MMI Gleaning Kit G3510-6082C 7290A/B N/a
PTV Septumless Head Rebulld Kit S1R29747 7890A/8B {J/Q..
PTV Septurnless Head Tafion Guide 51829748 7B90A/B N4
tanitor {glow plug) assembily with O+ing 19231-60680 | 7890A/8 1
FID Csliector Rebuild/Cleaning Kit G1531-67000 FBO0A/B N /&
Btandard .07 1-inch FID Jet for capillary FID base | 61531 -805a0 7B90A/E IJ/JJ@.
High Temperature .018-nch FID Jet for capilfary | G1531-80620 7890A/8 I\{
FiD base ) /'Q'
Standard L18Inch FID et for packed column 1BPIL 201 TFEOOA/R .
with packed FID base N{’a

Standard .011+inch FD Jet for capiftary column 7890A/8
with packed/adaptable FIT base : r’f’ﬁ'
High Temperature 018-inch FID et for capillary | 19244-80620 7BO0A/B N
cotumn with packed/adaptable FID base ; //'3(
MIFL Jet, universal fir, 01 1-inch D GE534-50580 FHSUAG [ ‘J/,&
NFD Jet, universal fit, 011-inch iD Extended | G1534-80590 7800A/8 r&/&
S5E Capillary Ultra (nert Inlet Gold Seal with - 5190-8744 7890A/8 Nﬁq'
Washer
S5L Caplitary Uitra inert itdet Spiitless Liner - 3i90-2293 FES0A/B
Single taper with Glass Wool i\%@'
**HD Collector Replacament Kit, if needed G1531-67001 7890A/B N/-Q’
Revision: 2.07, lssued: September 15, 2021 _
Agile Bocument Number: DOO13618 i y
DE number: 44166.7567222222 Page of I 5.0 Agilent
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. [f there are any specific points you wish 1o note as part of performing the service or other items of
- interest for the customer, please wiile include them in this box,

/{\szf {0 ('cﬁ-ﬂﬁ?;“%@:ﬂ /éﬁECD dfo\" hij/ﬂ E‘%ﬁfﬂ‘*[ﬂ’i(‘

ﬂfwg ot Jte&fhm Nesome_ .

e

Service Completinn

00Tl a6t

Serviceteguest number CY s T Y Date service completed ﬁb §€!§? Q‘:}Z-Z

Agitent signature /C‘:S%W : Custorner signature T —

Total number of pages in this document A ?ﬁ%@S

[

Revisior: 2.07, Issued: September 15,2021

Agite Document Number: DG3713618 a
BF number; 441660, 7597222272 Page
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TECHNOLOGY PROMOTION ASSOCIATION (THATLAND-JAPAN)

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES r";l/"/—'_-"\\\\ DY,
534/4 PATTANAKARN ROAD SOI 18, SUANI DANG, SUANLUANG BANGEOK 10250 elatute™ : il

NSC-TISI-TIS {702
TEL. 0-2717-3000-27  FAX 0-2719-0484 CALIBRATION 0008

1k

1w
Cert.No.: 22CHO410

o L ' ° Page.: 1of2
Certificate of Calibration --
Equipment : pH Meter
Manufacturer : Horiba
Model : _ LAQUA-PH1300
Serial No. : BOBD0012 it
D No. : - i
i
Condition As-Received: Used ltem ji
LIS
Received Date : 11 July 2022 455
Calibration Date : 11 Juty 2022
Refarence : 2207-02430C-7
Submitted by : Thai Environmental Technic Limited
1/6 Soi Ramkhamhaeng 145 -
Khwaeng/Khet Saphan 3ung, 4
Bangkok 10240 731
Calibration Place : Laboratory (Thai Environment Technic Limited) f‘Q
Ambient Temperature : (252 - 254) °C g'j
Relative Humidity : (508 - 51.3) % ’:)
Calibration Procedure : n - house method : iﬂ
;"?5 - CP-OCH2 by direct measurement with standard 36
1 . . i
EE} voltage calibrator and dirsct measursment i
a}i with certified reference material (CRM) ;fﬁ
gé{:} Calibrated by : Krisda Malee 4;
i A
gtﬁn i,l,.-_
E‘E:J} Approved by : M& ' "jé
%gé / Approved Signatory ;5{
Ek, (/) Malee Butkruea l?ir
) il
E;j { ) Saithip Meangmai J%
o T
41_, [ssue Date : 19 July 2022 ;’%
i . it
ZL f The Uncertainties are for a confidence probabiiity of approximately 95% J\,E
%g%’ Th.is certificate may not be reproduced other than In full, except with the prior wiitten %:j:
f; Approval of the besd of Corporate Services 3 : Bquipment Calibration and Testing Services. - ;;ﬁ
'551? % £y ‘g_ﬁ
Fit e o =
@.r Tif ”%'Z—'.P. - ﬁ i
ﬁzégﬁm . ] ‘ ) ff%?ﬁ
e e L e R e N LT e R S I S N i o Bl Pl
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Cert. No.: 22CHO410

Page.: 20f2
Condition of this calibration result
1. Reference Standard instrument -

Instrument Serial No. |D No. Cert, Nc. Due Date
1) Document Process Calibrator 46530031 130RC088 21E3245 07 Oct 2022
2) Digital Thermometer - 130RC 112 21T2118 16 Nov 2022

This certification is iraceable to the International Sysitem of Unit maintained at:-
- Traceable to Naticnal Institute of Metrology (Thaltand), NIMT

2. Certified Reference Materials : The measurement results are traceable to Si through CPA chem Ltd,,

ANSI-ASQ Nationa 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 : Co2796 15 Dec 2022

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

Calibration Resuits
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 {(EmV) k
pH mv my pH

pH Meter 1.68C 314.73 314.7 1.6824 0.058 2.00

SiN.: BOBDOG12 4,000 177.48 177.5 4.008 0.058 200

6.860 8.28 8.3 6.880 ' 0.058 2.00

7.000 0.0 0.0 7.000 0.058 2.00

S 8,180 -128.97 -128.9 9.188 0.058 - 2.00
10.000 17748 | -177.4 10.011 0.058 200

Function : pH Measurement
# Performing four buffers standard curve by using buffer nominal pH (1.68,4,7,9)

I Unit Under Standard pH Actual pH |ActualmV| Uncertainty of | Coverage
Calibration Buffer Solution Reading | Reading } pH measurement factor
' (mV) () k
pH Electrode 1.681 1.681 295.6 0.0050 200 -
S/N.: BX3MO055 4.008 4.007 158.9 0.0047 2.00
£.866 6.866 -6.9 0.0084 2.00
* 9.181 1 9.181 -139.9 0.014 2.00
* *12.44 12,440 | -3145 0.056 2.00

Remark: *: Not NSC-ONSC Accredited

<& The reported uncerainty of measurement was based on a standard uncerainty multiplied by a coverage
i factor k, providing a level of confidence of approximately 85 %.
i ' -000-
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Agilent Technologies {Thaitand) Limited Tel. +352 637 6363

. (| CHU LIANG BLDG. 22/F UNIT AD Fax: +562 632 4334
- Agilent Technologies 968 RAMA 4 ROAD, SILOM, BANGRAK Email:  coc-smt@agilentcom
' Bangkok 10500 Thailand Websita:  wwnagilent.com/ chem

Customer Contact: SER‘”CEREPURT
Thai Enviromnmental Technic Ltd - S ———
Head 0? fice Customer Purchase | Customer Number: |
176 sol Ramkhamhaeng 145 Order Number: | 70484476 |
¥hwaeng Saphan Sung Khet Saphan f i
Sung n _ | |
TAX ID : 3125537008571 Service Request Service Raquest Date:
ketsarin.c@tet1998.com
098-2894096
Service Order: Service Confirmation:
6005337968 : 6304288852

lavoice To:

Thai Envirommental Technic Ltd
Head Office

1/6 Soi Ramkhamhaeng 145 Khwaeng
Saphan Sung Khet Saphan Sung
BANGKOK 10240 '

. . Direct Inquiries to:
Delivery Site: Contact Name: Customer Contact Center
Thai Envirommental Technic Ltd Contact E-mail: cec-smt@agilent.com
Head office Contact Telephone;  +562 637 6363
1/6 Soi Ramkhamhaeng 145 Contact Fax: +662 832 4334
Khwaeng Saphan Sung Khet Saphan
Sung

Location:
Room
Bldg

Lah

Dept

products | applications | software | services, Leatn more about Agilent's Special Offers, Products, Services and our
' T full range of laboratory productivity solutions optimized for your

applications and workflows. \isit Us at wiww.agilent.com/chem

Aqgilant Tachnologias [Thailand) Limited. Head Office Citibank M.A. Bangkok Branch ~ DRIGINAL
U Chu Liang Bldg. 22/F Unit AD 388 Interchangs 21 Building, Sukhumvit Road, Klengtosy Nau
368 Rama 4 Road, Sitom, Bangrak. Sub-district, Wattana District, Bangkok 18110 Thailand
Banglkok 10500 Thatland Ace. No: 012-4452-007 ,
Tax 10 ; 0100542068218 THB:Krung Thai Bank FCL
Siam Square Br. 416/1-2 Remna | Ad.,Pathumwan, BKK 10320
Thailand
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Service Confirmation Numher: 6904298852
Service Confirmation Date: 25.06.2022

Service Instrument;

Model r Moudel Description Serial Number System Handle Parent Assat
Number | ;
SYS-GM- | GEMS 5975 Turbo System JB-THAI ENVIRON
5875T _ -GCMS
! G3172A  :5975C inert XL MSD Perf Turbo | UST12363%4 JB-THA! EMVIRON 8YS-GM-5975T
: | El Mnfr. GEMS
l G3440A iAgiIent 7890A Series GC Custom| CN10723012 JB-THAI ENVIRON 5YS-Gii-58757
|’ | -GEMS

Service ltems:

i Item |Service/Part# | Description Oty | Entitlement Service Starf) Service End
1000 [EOQ | Enterprise (perational 1.00 | Agreement | 28.06.2022 | 28.06.2822
(lualification Entitlament -
: 1030 % covered
1016 | 5188-5372 FID MDL test sampie 3x0.5 1.00 Agreement
: ml ampoules i Entitlement -
: 100 % covered
. 1020 |5190-0685 10 fg/uL OFN GC/MS ' 1.00 | Agreement :
Checkeut std 3 x tmlL I Entitlemsnt - !
| 100 % covered

Additional Iaformation:

Page 2 of 2




Service Confirmation Number: 6504298852
Service Confirmation Date: 259.06.2022

Service Information:

Problem Description:
| T-NR-8-00-GM-5001023581

Service Provided:
Complete 00 with ace sw

Service Overview Code:

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

Reported Hoors: Travel Hours;

8.0 20

Customer Field Service Castemer Field Service Date:
Representative Name: Representative Signature; 28 Jun 2022

Chairong Kijchanapanieh

|
|i
| Customer Name: Customer Signature: Date:
I KETSARIN CHUAYPHAN e 29 Jun 2022

i
| Additional Comments:
|

;
;

Page 3of 3



@ 2021 by Agilent Tech n_ologias,' Agitent Crossbaly Compliance Services

Certificate of System Gualification
8C-0Q + GCMS-CQ

System ID: US71236314

Organization Name: Thai Environmental Technic Lid

Organization Locatiom: 1/6 Soi Ramkhamhaeng 145 BANGKOK Krung Thep 10240
Date; June 28, 2022 5:32:37 PM

EQP Name: AgitlentRecommended , AgilentRecommended

EQP Revision: 3C.02.52, GCMS.02.52 '

Owverall Qualification Status: Pass

£08 Logon Varification - 8¢ R

Logon: ’;Er;;; llllllll T o )

e P A T R L e i ot ke i o e e A iy

Sysiom Inspection and Basic Safety and Cperztion

Name:

Setpomt Status'

Setpmnt
iniet Pressure: 55.“5 - :
Agcuracy:

Agileni Recommended:

i R T I LU S

Date: Jure 28, 2022 5:32:37 PM
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Overali InIet Pressure Accuracy Test Staius

i; F‘ass :

30 Oven Temperature Acouracy

Name:

Sefpoint Status

Zong:

Temperature:

Accuracy:

Agilent Recommended: '-;%setpo_int inK { 5

19 setpoint in K

Setpomt Status e ST
Zone: . o i s s}
.Sen’}':;l:ﬂAot:g;l T
Temperaiure: H:i EDI} T
Accuracy:
Agilent Recommended: )
}

Overall GC Oven Tempera:ure Accuracy Test Status

Pass i

e 1 L e o T e 5 2 Lo £ o i o 1 Ao APt e ot T e et v ]

24 Qven Temperativs Stakility

Setpoint Status

Temperature:

Stahility:

Agilent Recommended:

Overall ec Ovsn Tamperature Stability Test Stat.:s

i Pass

Date: . June 28, 2022 5:32:37 PM
Syslem ID: US71236314
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tog e

Tested Combmatlom Back S5L f External 5Q
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Mame: ; 59 75C

Setpeoint Status:

: F'ass :
BFPA

Tested Ccmbmaimni Back SSL { Externa[ sQ

Name:

Setpomt Sfatus

Overall RFPA Test Status

i e T aet dat e

Pass

Tuire Bl

Tested Combination1 Back g5L { External SQ

Name:

Betpoint Status:

Fitament:

Seipoint Status;

Filament:

Overall Tune EI Test Status

Tignalto Holse &

Date: June 28, 2022 5:32.37 PM
System [D: : US71236314
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Tasted Combinationt Back 381 { BExternal G

Name:

Source:

Setpeint Statos:
Signal to Noise:
Agilent Recommended: ‘

S i e e -
Source: . (Bl - Inert : Filament: . i2 j
Setpoint Status: ;Pass e o T
Signal io Noise:
Agiient Recommended:

Overa!_i Signal to Noise El Test Status

e L S 21808 PO Py Mo el ¥ b eSS RS RS AR TR o LSS LS SRR AL S PSSk o

Date: June 28, 2022 5:32:37 FM
Sysiem ID: LUS71236314
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instrument Details

Purpose

This section describes the as found system configuration.

Detalis

Systemn
System (D
Manufacturer
Name
Flow Data [nput
Temperature Data Input

Tested Combinationt
tnjection Technigue

US71236314

Agllent Technologies
7880

Manual Data

Manual Data or Other Data 'Loggihg

Manuai Injection

Agilent Crosslab Compliange Services

Inlet Back
Datactor Exiermnai
LTM included? No

Sampler 1
Manufacturer Agilent Technologies
Type Manual Injection
Usage Sample Injection
Syringe Volume (yL) 10

Mainframe 1
Manufacturer Agilent Technologies
Name 7890
Model Number G34404
Serizal Number CN10723012
Firmware Revision . ADLOT
Oven Type Standard

Date: . . Juns 2-8, 2022 5.:-3.2:3? P

System [D: LUST12368314

Page &



© 2021 By Agitent Teclinologies |
fnfet 1

Manufacturer

Name

Type

Location

Carrier Gas

Control Type

Purged Inlst

Infet 2

Manufacturer
Name

Type
Location
Carrier Gas
Control Type
Purged Inilet

Detector 1

Manuiacturer
Name

Type
Location

Mass Spectrometer 1

Manufacturer

Type

Name

Serial Number
Firmware Revision
Rough Purnp

High Vacuam Systam

Scouting Run Standard

Agilent Technologies

7890

SSL

Front

Helium

Electronic Pressure Contral {EPC)

Yes

Agilent Technologies

7880

SSL

Back

Helium

Electronic Pressure Control (EPC)

Yes

Agilent Technologies
Mass Spectrometer
Mass Specirometer

External

Agilent Technologies

8Q

5975C

Us71236314

5975 5.02.02

Dry Mechanical Vacuum Pumg
Turbe Pump

CFN Std

Agilent CrdssLab Compliance Services

Date: June 28, 2022 5:32:37 P
Bysftem ID: US71236314
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ME El Source 1

Manufacturer Agilent Technologies
Source Type . Fi-inen
Mumber of filamenis . . . 2.
.
Date: June 28, 2022 5:32:37 FM
System iD: US71238314
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Log Amp Test
Tue Jun 28 13:50:01 2022

ADC Readings at MASS 502.00 Time 0.000e+000Seconds
MAXIMUM 26902 MINIMUM 2605
MEAN 14750 STD DEV 72476
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FEERP LaserlCs
coil Drift Report

Instrument Details

Instrument Name 1 GCMS
Instrument Moded : 5975
Identity smart card : AGILENT TECHNOLOGIES,5975%,,5.02.02

Agilent recommended Setpoints and Limits

pefault m/z monitored (amu) ; 1050

Default drift Limit (mv) + 100
pefault drift time (minutes) 5
pefault maximum vE (mv) : 1100

Measured ResuTts

RFPA voltage (Vi) at m/z 1050 at t= 0 min : 429.688 mv
RFPA voltage (vf) at m/z 1050 at t= 5 min ; 446.777 mv

RFPA Drift (vd) at m/z 1050 : 17.089 mv
vd= ABS(VT-vi)

Test Evaluation

m/z_monitored (amu) : 1050

Appiied Drift Limit (mv) : 100

Appiied Dritt time (minutes) 5

applied maximum vf (mv3 : 1100

Result of this test ! PASS

verified By i Chairong Kijchanapanich
Date v 28 Jun 2022

Report located at : C:\msdchem\1\Coildrif.txt
Report created on : Tue Jun 28 13:56:00 2022

Macro Rev. A.03.00
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Tue Jun 28 14:33:20 2022

5975 Tune

Instrument: GCMS

C:\MSDCHEM\11597 5\atune_F1.U ,
Mass  69.00 Mass  218.90 Mass 501.90 4 ,
Ab 478604 Ab 253433 Ab 47136 Ien Pol Pos MassGain -1079
Pw50  0.60 PW50  0.61 PW50  0.59 MassOffs ~ -37
| 5 Emission  34.6 AmuGain 1037
.'l i i ElEnrgy  69.9 AmuOffs 120.56
[\_ I ., / . Filament 1 Wid219  -0.015
H ' | DC Pol Pos
i | | Repeller 33,31
I | l i lonfFcus 90.2 HEDEnab on
B / . | Entlens 28,5 EMVolts 1506
I' N [ EntOffs  19.58
} | | Samples 8
{ | PFTBA Open Averages 3
[ [ | Stepsize 0.10
! | Temperatures and Pressures:
) ! MS Source 230 TurboSpd 100
! i| MS Quad 150 Hivac 1.00e+10
i b I
I ' RV
T 1/ ' Lf‘ T - ; Tj! ' \/\ E— 'ujl /\.H‘
‘66 68 70 72216 218 220 222 500 502
Scan: 10.00 - 701.00 Samples: 8 Thresh: 100 Step: 0.10 |
176 peaks Base: 69.00 Abundance: 453888 ‘
100 !
|
|
601 | f-
401 f
; !
|
201 , !
0 lllllli.:l.-!.|. |[|.'I|.\I|I|||:II:|; LN B T T |I : N | III':'I'Ifllrlilll ]
50 100 150 200 250 300 350 400 450 500 550 600 650 700
Mass  Abund Rel Abund Iso Mass JIso Abund Iso Ratio
69.00 453883  100.00 70.00 1.18
219.00 237888  52.41 220.00 10788 4.53
502.00 44968 9.91 503.00 10.05

Ramp Criteria:

Ion Focus Maximum 90 volts using ion 502;

Repeller Maximum 35 volts using ion 219;

MassGain Values(Samples): -1069(3) -1061{2) -1043(1) -1013(0) -826({FS)

Entrance Lens Offset:

TARGET MASS5: 50 69 131

219 414 502 1050

Amu Offset: 120.6 120.6 120,56 1206 120.6 120.6 120.6

EM Gain 507346

19.6 196 196 196 196 186 196

Air/Water Check: H20~3.25% N2~1.57% 02~0.24% CO2~0.84% N2/H20~48.18%



System Verification - Tune (Detector Optimization) Portion

Instrument Name : GCMS
DC Polarity : Positive
Filament o1
BasePeak should be 69 or 219 Ok
Pasition of mass 69 69.00 0Ok
Position of mass 219 219.00 ©Ck
Position of mass 502 302,00 0Ok
Position of isotope mass 70 70.01 Gk
Pasition of isotope mass 220 220,00 Qk
Paosition of isotope mass 503 303.01 Ok
Ratio of mass 70 to mass 69(0.5 - 1.6%) 1.13 Ck
Ratio of mass 220 to mass 219(3.2 - 5.4%) 434 0Ok
Ratio of mass 503 to mass 502(7.9 - 12.3%) 10,86 Ok
Ratio of 219 to 69 should be > 40% and is 59.65 Ok
Ratic of 502 to 69 should be > 2.4% and is 0.8 Ok
Mass 69 Precursor (<= 3%) 0.35 Gk
Mass 219 Precursor (<= 6%) 039 0Ok
Mass 502 Precursor (<= 12%) 3.18 0Ok
Testing for a leak in the system
[Ratio of 18 to €9 (<20%) 2.68 Ok
«__A1o of 28 to 69 (<10%) 126 0Ok
Electron Muitiplier Voltage 1506 Ok

Tune portion of System Verification passed.

System Verification for GCMS Tue Jun 28 14:47:39 2022 Page 1



Tue Jun 28 14:43:26 2022

5975 Tune

Instrument: GCMS

CAMSDCHEM\1\5975\atune _F2.U
Mass  6%.00 Mass 218.90 Mass 502.10 : )
Ab 541086 Ab 251722 Ab 36451 Ton Pol Pos MassGain -10/3
PWS0  0.60 Pw50  0.61 PW50 062 MassOffs ~ -37
i i i Emission  34.6 AmuGain 1033
' 1| .!| EIEnrgy 69.9 AmuCffs 121.13
f\ | H - Filament 2 Wid219  -0.021
| || R lf | : DC Pol Pos
' | | ' Repeller  30.29
; ! ) IonFeus 90.2 HEDEnab on
| | Entlens 28.5 EMvelts 1447
| |: | EntOffs  20.38
| :
:' ’J ; Samples 3
.- - PFTBA Open Averages 3
| : Stepsize 0.10
I ! Temperatures and Pressures:
- ! | | { MS Source 230 TurboSpd 100
/ : | MSQuad 150 HiVac 1.00e+10
| ! N
| ) I i I
T |J"II ' LT 7 i - |”JI AL et T / 'Ik' |
66 68 70 72216 218 220 222 500 502 504
| Scan: 10.00 - 701.00 Samples: 8 Thresh: 100 Step: 0.10
1163 peaks Base: 69.00 Abundance: 508992
1100 :
801
60
40
201
| Pl
O; L T ; 171 T I L L L B T [ - 1 [t T (LA
50 100 150 200 250 300 350 400 450 500 550 600 650 700
Mass  Abund Rel Abund Iso Mass Isc Abund Iso Ratio
69.00 508892 100.00 70.00 6275 1.23
219,00 243200 47.78 219.90 11002 4.52
502.00 35216 6.92 503.00 3313 9.41

Ramp Criteria:

Ton Focus Maximum 90 volts using ion 502;
35 wvolts using ion 219;

Repeller Maximum

EM Gain 359389

MassGain Values(Samples): -1073(3) -1064(2) -1043(1) -1013(0) -926(FS)

TARGET MASS: 50 69 131

219 414 502 1050

Amu Offset: 121.1 121.1 1211 123,31 121.1 121.1 121.1

Entrance Lens Offset:

20,6 20,6 20.6 206 206 206 206

Air/Water Check: H20~4.66% N2~1.96% 02~0.27% CO2~1.00% N2/H20~42.08%



- System Verification - Tune (Detector Optimization) Portion

Instrument Name : GCMS
DC Polarity : : Positive
Filament P2 :
BasePeak should be 69 or 219 Ok
Position of mass 69 69.00 Ok
Position of mass 219 219.00 Ok
Position of mass 502 502.00 Ok
Position of isotope mass 70 70.01 0Ok
Positicn of isotope mass 220 220.00 ©k
Position of isotope mass 503 502.99 0Ok
Ratio of mass 70 to mass 69(0.5 - 1.6%) 1.11 0Ok
Ratio of mass 220 to mass 21%(3.2 - 5.4%) 427 Ck
Ratio of mass 503 to mass 502(7.9 - 12.3%) 9.92 0Ok
Ratio of 219 to 69 should be > 40% and is 59.96 0Ok
Ratio of 502 to 69 should be > 2.4% and is 10.83 Ck
Mass 69 Precursor (<= 3%) 0.36 Ol
Mass 219 Precursor {<= 6%) 0.44 Ok
Mass 502 Precursor (<= 12%) 3.20 Ok
Testing for a leak in the system
Ratio of 18 to 69 {<20%) 254  Qk
_ tio of 28 to 69 (<10%) 1.13 Ok
Electron Multiplier Voltage 1506 Ok

Tune portion of System Verification passed.

System Verification for GCMS Tue Jun 28 14:51:09 2022 Page 1



- SSCLTISITIS 17025
-TIETH CALIBREATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESCARCH (TISTR)

Request No, 21-65/0237 MTC Neo. EEL. BP.  47/0165

CALIBRATION CERTIFICATE

I Submitted by : THAI ENVIRONMENTAL TECHNIC LIMITED.
Address : 1/6 Seoi Ramkhamhaeng 145, Khwaeng/Khet Saphansung, Bangkok, 10240, Thailand.
Calibrated at : Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre,
: Soi 1C, Bangpoo Industrial Estate, Sukhumvit Rd., Muang, Samutprakan 16230.
Instrument Calibrated : Ambient Environment
Description : Sound Calibrator Temperature (23 3)°C
Manufacturer : Termars Relative Humidity {50+ 15) %
Model : TM-100 Ambient Pressure  : (101.325 £ 1.500) kPa
Serial No. D 181203570
Standards used : 1. Digilal Function Synthesizer NF Electronic DF-193A S/N 122037.

2. Measuring Amplifier Bruel&Kjacr 2636 S/N 1537484,

3. Programmabte Attenuator Tamagawa TPA-303A S/N OF 2214

4. Digital Multimeter Agilent 344G1 A 5/N MY 44005560,
: 5. Pressure Transmitter Vaisala PTB202A1 5/N T0630001.
' 6. Audio Analyzer Keithley 2015-P S/N 4106495,

7. Condenser Microphone Bruel&Kjaer 4180 S/N 2889871,

Calibration Procedure: CP-102-04 based on IEC 63942-2003. 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 arc traccable {o the International System of Units through the National Institute of
Metrology {Thailand).

The information on aciual reading is attached herewith and the uncertainty limits quoted refer to the

measured values only,

Date of Receipt v 13 Jan. 2022

Diate of Calibration ;26 Jan, 2022 ) fﬂl/

Faa Bl i TEO0Z Revd
Ciffice
1368 Bl yelhie foad, Thaluchsk, Bavgak 12500,

SR




A3TISTH

NSC-TISITIS 17023
CALIERATION 0037

Request No.

THAILAND INSTTYUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

21-65/0237

MYC No, EEL. BP.  47/0165

The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage

factor k = 2, providing a level of confidence of approximately 85%.

Neminal Output of Unit Under Test =24 dB re 20Pa at 1006 Hz

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

Drate of Catibration

1. Sound Pressure Level

Standard Microphone Measured Sound Pressure | Deviated value | Uncertainty Tolerance limit
Type Level (dB) {dB) (dB) IEC60942:2603 Class 2
1/2 inch Bruci&Kjaer 4180 94,50 0.50 = 0.10 +0.75 dB
2. Frequency
Standard Microphone Measured Frequency Deviated value | Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) IEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 93%.4 -10.6 + 1.5 +2.0%
3. Total distortion
Standard Microphene Measured Total distortion Uncertainty Tolerance limit
Type (%) (%) IEC60942:2(03 Class 2
1/2 inch Bruel&Kjaer 4180 2.45 = 0.60 +4.0%

Note : 1. No adjustment.

2. The calibrator pressure correction was not included.

3. The microphone volume correction was not included.

26 Jan. 2022

2;‘,;}/

The resulls rolate onty Lo e itons wesied/celivraved o value assianzd

fchvernizing the Fepon/Certificate and publicity of the rasults except in full are prohibites wriess wi'den pamn
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- NS IS1TIS 17023
ATISTR CALIBRATION 5037

THAILAND INSTITUTE OF SCIENTIF

Request No. 2i-65/0237 MTC No. EEL. BP.  47/0163

Noeminal Output of Unit Under Test = 114 dB re 20uPa at 1000 Hz
Acoustic Qutput in dB re 20Pa , Corrected to Reference Coaditions : 101.325 kPa, 23.0 °C and 50 Y%RH

1. Sound Pressure Level

Standard Microphone Measured Sound Pressure | Deviated value | Uncertainty Tolerance limut
Type Level (dB) (dB) (dB) 1EC60942:2003 Class 2 ;
1/2 inch Brucl&Kjacr 4180 114.28 0.08 £0.10 10.75 dB |
2. Frequency

Standard Microphone Measured Frequency Deviated value | Uncertainty Tolerance limit

Type (Hz) (Hz) (Hz) TEC60942:2003 Class 2
/2 inch Bruel&Kjaer 4180 984.9 -15.1 +1.5 +2.0%
3. Total Distortion

Standard Microphone Measured Total Distortion Uncertainty Tolerance limit :
Type %) (%) IEC60942:2003 Class 2 |
1/2 inch Brucl&Kjaer 4180 2.58 = 0.60 ~4.0% i

Note : 1. Ne adjustment. i

2. The calibrator pressure coirection was not included.

3. The microphone volume correction was nol included.

Calibrated by :

Approved by ©* .- - e

.......................................

(Mr.Weerachai Deechalyac) Pravate .. Kivaypa)

o cAdting D"il_;_egtur

Electrical and Electronic Standards Laboratory

Bate of Calibration 26 Jan, 2022 Industrial Metrology and Testing Service Centre

27 Jan. 2022

Date of Issue Ref : 2011265011300154001

End of Certificaie

srssan 15 ahlsnes e i goesmor of 18R

Faa Bl TC00Z Sewd

OfficesLaboratory

Soi 30 Bangpon ndussial rsee, Sukburn

2hcrnlhir: Seal, Oz
4
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e Fangaok 20200,
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Thai Environmental Technic Limited
USHY MALAGINIAA N I DINE

Sound Level Meter Calibration Report

Equipment Type 1 Sound Level Meter Calibration Date
Calibrator : TENMARS Spund Catibrator TM-100 Barometric pressure (mmHg)
Standard L IEC 60942 Temperature (23£3)°C
Ascuracy 194,003 dB and 114.0=0.5 dB Relative Humidity(3015 %)
Frequency s 1,000 Hz =1% Dued Date of Calibrate
Calibrator Serial NO, D IR12033570
] Instrument Calibrated Reference RBefore Adjust After Adjusg Deviation Result
ie'n ol ot B e M
Brand | Model | Serial NO.|  Acoustic dB | a¥afil [n¥ai 2| afefi 3] e =dR +dB | Calibrate
94.0 93.8 239 938 23.8
18 ACO 5226 Q70046 S4.G 0.1 PASS
114.0 1136 113.9 113.9 113.9
94.0 841 94,1 941 94.1
18 ACO §226 070047 G940 0.1 PASS
i14.0 114.2 114.2 1142 114.2
94.0 941 a4.1 841 94.1
20 ACO 5226 070048 94.0 0.1 PARS
114.0 114.9 114.1 114.1 1141
941 93.9 93.9 0349 939
21 ACD 86228 a7004%8 84.0 0.1 PASS
114.0 113.9 1138 113.9 113.9
04.0 8938 83.9 934 93.8
23 RION NL-21 | GO487676 240 a1 PASS
114.0 114.0 114.0 114.0 1140
94.0 84.1 94,1 94.1 84,1
25 A&CO 5276 100088 24.0 0.1 PASS
114.0 114.0 114.0 114.0 114.0
44.0 942 94.2 94.2 942
26 ACO 6226 100099 54.0 0.z PASS
114.0 1141 1941 1141 1141
24.0 841 941 944 94.1
28 ACO £228 100101 940 0.1 PASS
114.0 114.4 1141 | 141 | 1144
840 941 94.1 841 941 .
29 ACC 5226 400102 940 .1 PASS
114.0 114.0 114.0 114.0 114.0
94.0 943 94,3 94.3 94.3
30 ACO 6225 100106 84.0 0.3 PASS
114.0 114.2 114.2 114.2 1142
Calibration By T
Approve by / _|’ - ‘:

Thai Ernargroam etz Techog Limited 176 Sni Ramkhamhaeng 145 Khwazng/khet Saphan Sune  Banokok 10240 Thailand
o Tel 1 <AG(0I372-77000Auto} Fax @ +65(0)2373-7%79 o admin@tet1%85.com o v Let1235.Com
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Thai Environmental Technic Limited
VISHN matagunadonlng e

Sound Level Meter Calibration Report
Eqguipment Type : Sound Level Meter Calibration Date 35-Nov-20232
Cafibrator : TENMARS Sound Calibrater TM-100 Burometric pressure (mmHg) . 7550 mmHg
Stangard  1EC 60042 Temperature (23=3)°C 25 *C
Accuracy : 940 0.3 dB and 114.0£0.5 dB Relative Humidity(S#£15%} . 450 e RrH
Frequency :at 1000 Hz 1% Pued Date of Calibrate t 3E-Dec-2022
Calibrator Serizl NO. D 1R1203570
Enstrument Calibrated Reference Before Adjust A fter AdjusJ BPeviation Result
Ttem T P ps e
Brand | Model [Serial NQ.| Acoustic dB | afadi1 | aSani2z| a¥uwi 3| 10du +dR xdB | Calibrate
84.0 23.8 g93.8 8338 938
31 ACD 6226 110098 94.9 0.2 PASS
114.0 113.8 113.8 113.8 | 1138
24.0 94.1 94.1 94.1 a4 1
32 ACO E226 110105 94.0 0.1 PASS
- 114.0 1141 1141 114.1 1141
S94.0 942 342 942 84,2
33 ACO 6226 110036 04,0 0.2 PASS
114.0 114.1 1141 114.1 114.1
94.0 93.8 938 23.8 938
34 ACO 6228 110099 94.0 0.2 PASS
114.0 113.7 113.7 1387 | 1137
94.0 4.1 4.1 94.1 941
3 ACO 85226 1100897 94.0 041 PASS
114.0 114.2 114.2 114.2 114.2
94,0 94.1 84.1 94 1 941
36 ACO 6228 110102 24.0 0.1 PASS
114.0 114.0 114.0 | 1140 | 114.0
94.0 893.9 23.8 93.8 83.9
37 ACO 6226 18101 24.0 0.1 PASS
114.0 113.8 113.9 1139 | 1138
840 938 3.8 93.8 93.8
38 ACO 6228 1101086 94.0 0.2 PAsS
114.0 1138 113.8 113.8 113.8
940 94 1 94.1 94.1 4.1
38 ACO 62268 110104 84.0 0.1 PASS
114.0 114.1 1141 1141 114.1
94.0 9338 83.8 938 938
40 ACO 6228 110100 94.0 0.2 PASS
114.0 P13.7 T13.7 | 1137 | 137
Calibration By /,_.-:--_;__ ,
Approve by ?I,'( ‘e i '1';

Thai Erwircnmenta! Technic Limited 1/6 Soi Ramkhamhaerg 145 Khwaeng/Khet Saphan Sung  Sangkok 10240 Thailand

e Tel t G6(012373-7T700(AUW) Fax @ ~66(0)2373-79/0 » agmin@tetlI00.com « weny it 1995.com



Thai Environmqntai Technic Limited
USun matindeuadaulng a1de

Sound Level Meter Calibration Report

Equipment Type s Sound Level Meter Calibration Date ¢ 25-Nov-2022
Catibrator : TENMARS Sound Calibraior TM-100 Barometric pressure (mnHg) © 7500 umilg
Standard | [EC 60942 Temperature (23+3)°C °C
Accurary 1940403 dB and 114.0£0.5 dB Relative Humidigy(30£13 %} . 450 % RM
Frequency s 1000 Hz =1% fhzed Date of Calibrare T 31-Dee-20122
Calibrator Serial NO, D 181203570
. Instrument Culibrated Reference Before Adjust After Adjust Deviation | Result
tem ] e ] =1
Brand | Model | Serizl NO.|  Acoustic dB | RNl | N3N 2| ATan 3| waw =dB +dB Calibrate
94.0 941 941 941 941
£1 | ALCO B225 130127 94.0 0.1 PASS
1140 114.0 1140 | 1140 | 1140
94.0 938 | 938 | 038 | @38
42 ACO 6226 130128 940 0.2 PASS
114.0 1138 113.8 1138 | 113.8
134.0 g4.1 841 | 941 | 941
43 ACO 5226 130128 94.0 b1 PASS
154.0 114.0 114.0 140 | 1140
04.0 93.0 $3.9 93.9 939
44 ACO 6226 136130 34.0 0.1 PASS
1140 1138 | 1138 | 1139 | 1139
240 93.4 93.9 g3.9 e3.9
45 ACC B226 133131 94.0 0.1 PASS
114.0 113.9 1139 113.8 113.2
940 94,0 84.0 4.0 4.0
46 ACO 6236 112028 84.0 0.0 PASS
114.0 1140 | 1440 | 1140 | 1140
34.0 042 94.2 042 94.2
47 ACQ 6236 152073 840 0.2 FASS
114.0 1144 | 1441 | 1141 1 1141
4.0 037 937 537 937
48 ACO 5236 152074 94.0 0.3 PASS
114.0 1137 1137 | 1137 113.7
84.0 043 94.3 94.3 94.3
459 ACO 6236 152075 940 063 PASS
114.0 1142 | 1142 | 1142 | 1142
94.0 4.3 94.3 94.3 94.3
50 ACO 6236 152076 920 01 PASS
114.0 1143 1143 | 1143 114.2
Calibration By —

Approve by

Thai Zrvirenmental Technic Limised 116 Sni Ramkhambasng 145 Khwaengsikhet Saphan Sung  Bangkok 10240 Thailand
& Tal : +BE(E2372-7700(Aut0) Fax : +66{0Y2373-7979 o admin@tat: 595, 06m o wane bat1 9395, com,



Thai Environmental Technic Limited
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Q

Sound Level Meter Calibration Report

Equipment Type tSound Level Meter Lalibration Date o 253-Nev-2022
Calibrater : TENMARS Sound Calsbrator TM-100 Barometric pressure (mmHg) | 7590 mmHg
Standard - IEC 60942 Temperature {23=3)°C .93
Accuracy 1940203 dB and 114.0=0.5 dB Relative Humidity(30£15 %) . 4500 % RH
Frequency zat 1,000 Hz +1% Dued Date of Calibrate o 31-Dee-2022
Calibrator Serizl NO. S 181203570
. Instrument Calibrated Reference Before Adjust After Adjusd Deviation Result
tem i o o
Brand | Blodet | Serial NO.|  Acoustic 8B Afadl {afen 2 [ nTeia| wie =dB +=dB Calitrate
94.0 34.0 94.0 84.0 94.0
51 ACO 6236 152077 84.0 0.0 PASS
1148 114.1 1141 § 1141 1 1149
94.0 938 93.8 a3.s 93.8
52 ACOQ 6226 542 M0 0.2 PASS
114.0 113.8 113.8 | 113.8 113.8
94.0 83.8 83.8 93.8 93.8
53 AGO 8226 160095 94.0 0.2 PASSE
114.0 13.8 112.8 ¢ 1138 138
94.0 94.2 942 94.2 94.2
54 ACO 6228 160098 94.0 a.2 PASS
114.0 1141 1141 1141 1141
84.0 4.1 o41 | o041 | 941
55 ACO 6226 160097 94,0 0.1 PASS
i14.0 114.0 114.0 | 1140 114.0
94.0 94.3 943 | 043 | 94.3
56 ACO 6226 160098 840 0.3 PASS
114.0 1143 | 1143 | 1143 | 1143
94.0 Q4.1 G4.1 94.1 84.1
57 ACO 6226 160099 4.0 0.1 PASS
114.0 114.1 114.1 114.1 tia
940 838 038 | 938 | gas
53 ACO 6226 160143 84.0 0.2 PASS
114.0 1138 1138 | 1138 | 1138
840 4.1 941 04 1 941
= ACO 6226 160203 94.0 0.1 PASS
114.0 it40 | 1140 | 1140 | 140
94,0 94.0 24.0 84.0 94.0
Bl ACO 6226 160204 24.0 0.0 PASS
114.0 1140 | 114.0 | 1140 | 1140
Calibration By T

Approve by o (s

Trai Envirenmental Techric Limited 16 Soi Ramkhamhaeng 145 Khwaeng/Khel Saphan Sung  Bangkok 10240 Thailand
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daouit | sisuaniy | s |
1 Aldrin Liguid-Liquid Extraction, Gas Chromatographic Method"™
2 Arsenic Bigastion, Hydride Generatiorn/Atomic Absorption
Spectrometric Method™
3 Barium 1) Digestion, Direct Nitrous Oxide-Acetylene Flame
| Method™ _
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™
, 3) Digestion, Inductively Cougted Plasma Method
&4 OL-BHC Liquid-Liquid Extraction, Gas Chromatographic Methodm}-
5 Y-BHC - Liquid-Liquid Extraction, Gas Chromatographic Method
6 Biochemical Oxygen Cemand | 5-Day BOD Test, Azide Modification Method ™
7 Cadrnium ' 1) Digestion, Direct Air-Acetylene Flame r\fhethc)dwJ

2) Digestion, Electrothermal Atornic Absorption
Spectrometric Method™"

3} Digestion, Inductively Coupled Plasma Me‘thod[ql

8 Chemical Oxygen Demand | Closed Reflux, Titrimetric Methodm

9 Chrornium ' 1) Digestion, Direct Air-Acetylene Flame Method[q]
2) Digestion, Electrothermal Atomic Absorpticn
Spectrometric Method™

3) Digestion, Inductively Coupled Plasma Method™

10 Chlordane Liquid-Liguid Extraction, Gas Chrematographic Method""
11 Color ' ADMI Weighted-Ordinate Spectrophotometric Method[q.
12 Copper - 1) Digestion, Direct Air-Acetylene Flame Method"

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

13 Cyanide Distillation, Colorirnetric Methodm

14 |44 DDE {iquid-Liquid Extraction, Gas Chromatographic Methoa |
15 | 4,4'-00T | Liquid-Liquid Extraction, Gas Chromatographic Method™
16 | Dieldrin Liquid-Liguid Extraction, Gas Chromatographic Method"
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17 | Endrin Liquic-Liquid Extraction, Gas Chromatographic Method{‘”
18 Endosulfan Liguid-Liquid Extraction, Gas Chromatographic Method™
19 . | Endosulfan | Liguid-Liguid Bxtraction, Gas Chromatographic Method™
20 | Endosulfan ! Liguid-Liouid Extraction, Gas Chromatographic Method™®
21 | Formaldehyde Distillation, Colorimetric Method™
22| Free Chlorine DPD Ferrous Titrimetric Method™® .
23 | Heptachior Liquid-Liouid Extraction, Gas Chromatographic Method™
24 Heptachlor epoxide Liquid-Ligquid Extraction, Gas Chromatographic Method™
25 | Hexavalent Chromium Filtration, Colorimetric Method™
26 Lead 1) Digestion, Direct Air-Acetylene Flarne Method™
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™
3) Digestlon, Inductively Coupled Plasma Method™ |
27 Manganese 1) Digestion, Direct Air-Acetylene Flame Method®
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method® |
3) Digastion, 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 Atornic Absorption
Spectrometric Method™®
3) Digestion, Inductively Coupled Plasma Method!
20 | Oil & Grease 1) Liguid-Liquid, Partition-Gravimetric Method™
| 2) Soxhlet Extraction Method™
31 |pH Electrometric Method)
32 Phenols Distillation, Dlrect Photometric Method‘@
33 Selenium Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method™
34 Sulfide 1) ZnS Precipitation, lodometric Method® -
| 2) ZnS Precipitation, Methylene Blue Method™
35 Temperature Laboratory and Field Methods™
36 | Total Dissolved Solids Dried at 180 *c¥
37 | Total Kjeldahl Nitrogen Macro-Kjeldahl Method®

(g desanatle)
gonnumndunasgndimsharsinasauuat
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38 Total Suspended Solids Dried at 103-105 °C"
39 Trivalent Chromium Digestion, Inductiixety Coupled Plasma Method:
Filtration, Colorimetric Method; Calcutation'™
40 Zinc

1) Digestion, Direct Alr-Acetylene Flame Method™
2) Digestion, Electrothermat Atomic Absorption
Spectrometric Method"

3) Digestion, Inductively Coupled Plasma Method™

UNIAAY 37U 77 S98AS

Aeud 158 Ay _ e ]
1 Acetone | Purge and Trap Gas Chromatographic/ i
Mass Spectrometric Method”
2 Aldrin Liguid-Liouid Extraction, Gas Chroratographic Method
Antirnony 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Electrothermal Atoric Absorption
Spectrometric Method
3)- Digestion, Inductively Coupled Plasma Method™
4 Arsehic Pigestion, Hydride Generation/Atornic Absorption
Spectrometric Method[q]
5 Atrazine Liguid-Liguid Extraction, Gas Chromatographic Method”
6 Barium 1) Digestion, Direct Nitro_us Cxide-Acetylens Flame
| Method"”
2} Digestion, Electrothermal Atornic Absorption
Specirometric Method' ,
3) Digestion, Inductively Coupled Plasma Method™
7 Benzene Purge and Trap Gas Chromatographic/
Mass Specirometric Method[q]
3 Berylliurn 1) Digestion, Electrothermal Atomic Absorption
Spectiometric Method"
2) Digestion, Inductively Coupled Plasma Method™
9 Bromodichtoromethane Purge and Trap Gas Chromatographic/
Mass Spactrometric Method™
10 Bromoform - Purge and Trap Gas Chromatographic/
| Mass Spectrometric Method™

@rsinamnd Sassnatla)
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11 Butanol Purge and Trap Gas Chromatographic/
Mass Spectrometric Method"™
12 Cadmium 1) Digestion, Electrothermal Atomic Absorption
Spectrometric Method[ﬂ]
. 2) Digestion, Inductively Coupled Plasma Method™
13 Carbon Disulfide Purge and Trap Gas Chromatographic/
- | Mass Spectrometric Methodm
14 Carbon Tetrachloride Purge and Trap Gas Chromatographic/
Mass Spectrometric Méthod'
15 Chlordane Liquic-Liquid Extraction, Gas Chromatographic Method
16 Chlorcbenzene Purge and Trap Gas Chromatographic/
_ Mass Spectrometric Method™
17 Chlorodibrornomethane -Purge and Trap Gas Chromatographic/
Mass Spectrometric Method'
18 Chioroform Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™
19 | Chromium 1) Digestion, Direct Air-Acetylene Flame Method™
| 2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method[&}
3) Digestion, Inductively Coupled Plasma Method™"
20 Chromium (I} 1) Digestion, Direct Alr-Acetylene Flame Method;
| Filtration, Colorimetric Method; CaicuLation[a]
2) Digestion, Electrothermal Atormic Absorption
Spectrometric Method; Filtration, Colorimetric
Method; Calculation’ g
3) Digestion, inductively Coupled Plasma Method;
- Filtraticn, Colorimetric Method; CaLculation[q]
21 Chromium (V) Filtration, Colorimetric- Method™
22 | Cyanide Distillation and Colorimetric Method'” |
23 (Mb}Y; Liquid-Liquid Extraction, Gas Chromatographic Wethod"
24 DDE Liquic-Liguid Extraction, Gas Chromatographic Method{fu,_
25 | ooT Licid-Liquid Extraction, Gas Chromatographic Method™
26 1,2-Dichlorobenzene Purga and Trap Gas Chromatographic/ '

Mass Spectrometric Method™

?rvw»)
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27 1,3-Bichlorobenzene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method" .-
23 1,4-Dichlerckbenzene Purga and Trap Gas Chromafogra phic/ , :
Mass Spectrometric Methor_:_lm .
29 | 1,1-Dichloroethane Purge and Trap Gas Chromatographic/ .
' Mass Spectrometric Method™
30 1,2-Dichlorcethane Purge and Trap Gas Chromatographic/
| | Mass Spectremetric Method"
31 1,1-Dichlorcethylene | Purge and Trap Gas Chromatographic/
| Mass Spectrometric Method™ |
32 | cls-1,2-Dichloroethylene Purge and Trap Gas Chromatographic/
) Mass Spectrometric Method™
3% | trans-1,2-Dichloroethylene Purge and Trap Gas C'hromatographic/ '
' Mass Spectrometric Method'
34 1,2-Dichteropropane | Purge and Trap Gas Chromatographic/
fMass Spectrometric Method[q]
35 1,3-Dichloropropane Purge and Trap Gas Chromatographic/
Mass Spectrometric Method
36 1,3-Dichtoropropene Furge and Trap Gas Chromatographic/
Mass Spectrometric Me?hodm
37 | Dieldrin Uiguid-Liguid Extraction, Gas Chromatographic Method'®
38 Endosulfan Uigquid-Liguid Extraction, Gas Chrematographic Method™
39 Endrin Liguid-Liguid Extraction, Gas Chrematographic Method'
40 Ethylbenzene Purge and Trap Gas Chromatographic/
Mass Sgectrometric M.éthod[q].
41 Heptachtor  LiguidHLiouid Extraction, Gas Chrematographic Method'
42 Heptachlor epoxide ; Liouid-Liguid BExtraction, Gas Chromatosraphic Me‘thodw
43 Hexachloro-1,3-butadiers j Purge and Trap Gas Chromatographic/
Mass Spectrometric Method'
44 | g-HCH LiuidLiquid Bxtraction, Gas Chromatographic Method™
45 | B-HCH | HquickLiquid Extraction, Gas Chrematographic Method™ 5
46 | y-HCH Lieuid-Liouid Bxtraction, Gas Chromatographic Methed' |
47 | n-Hexane

Purge and Trap Gas Chroratographic/
Mass Spectrometric Methoa™

(Sl dassnaila)
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48 Lead 1) Digestion, Electrothermal Atomic Absorption
Spectrometric Method' ™ .
2) Digestion, Inductively Coupled Plasma Method"
49 Manganese 1) Digestion, Direct Air-Acetylene Flame !\fie’ched[q,J
2} Digestion, Electrothermal Atomic Absorption
Spectrometric Method ™
. 3) Digestion, Inductiirely Coupled Plasma Method"
50 | Mercury Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method"
51 Methanol Purge and Trap Gas Chromatographic/
Mass Spectrometric Method'
52 Methoxychlor Liquid-Liquid Extraction, Gas Chromatographic Method
53 Methylene chloride Purge and Trap Gas Chromatographic/
: Mass Spectrometric Method™
54 Naphthalene Purge and Trap Gas Chromatographic/
' Mass Spectrometric.Method[a]
- 55 Nickel 1) Digestion, Electrothermal Atomic Absorption
' Spectrometric Method'™
2) Digestion, inductively Coupled Plasma Method™
56 Pentachlorophenol Liepuid-Licict Extraction, Gas Chromatographic Method ™ - _
57 | pH Electrometric Methodm
58 Phenrol Distillation, Direct Photometric Methodm
59§ Polychlorinated Biphenyls Liguio-Liguid Bxtraction, Gas Chromatographic Method™
- PCB 1016
- PCB 1260 _
60 | Selenium Digestion, Hydride Generation/Atomic Absorption
Spectromedtric Method'™ :
61 Sitver 1) Digestion, Direct Alr-Acetylene Flame Method"
2} Digestion, Electrothermal Atomic Absorption
Spectrometric Method - _
3) Digestion, Inductively Coupled Plasrma Method"
62 Purge and Trap Gas Chromatographic/

Styrene

Mass Spectrometric Method™

I%ﬂ"ﬂ/'
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63 1,1,2,2-Tetrachloroethare Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™
&4 Tetrachloroethylene | Purge and Trap Gas Chromatographic/
Mass Spedrometric Method'™
65 Toluene i Purge and Trap Gas Chromatographic/
Mass Spectrometric Method'
66 1,2,8-Trichtorobenzene Purgé and Trap Gas Chromatographic/
| Mass Spectrometric MethodT
¥4 1,1,t-Trichloroethane : Purge and Trap Gas Chromatographic/
, | Mass Spectrometric Method™
68 1,1,.2-Trichloroethane Purge and Trap Gas Chromatographic/
' Mass Spectrometric Method™
69 Trichloroethylera Puree and Trap Gas Chromatographic/
Mass Spectrometric Method
70 1,3,5-Trimethytbenzene Purge and Trap Gas Chrormatographic/
Mass Spectrometric Method™
71 Vanadium 1) Digestion, Direct Alr-Acetylene Flame Methodia]
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method
3) Digestion, Inductively Coupled Plasma Method'”
72 Vinyl chloride Purge and Trap Gas Chromatographic/
Mass Spectrometric Method ©
73 m-Xylene Purge and Trap Gas Chromatographic/
Mass Soectrometric Method™
74 o-Xylene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™
75 p-Xylene urge and Trap Gas Chromatographic/
i Mass Spectrometric Method"™
76 | Xylene (Total) Purge and Trap Gas Chrematographic/
Mass Spectrometric Method" -
7T Zing

1) Digestion, Direct Air-Acetylene Flame Method'

2) Digestion, inductively Coupted Plasma Method™
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1 Antimony 1) isokinetic Digestion, Atomic Absorption
Spectrometric Method™

2) Isokinetic Digestion, Electrothermal Atomic
Absorption Spectrometric Method®!

3) Isokinetic Digestion, Inductively Coupled Plasma -

Method™ _
2 | Arsenic : Isokinetic Digestion, Hydride Generation/
Atomic Absorption Spectrometric Method™
3 Carbon Monoxide -~ | 1) Bag Sampling, Non-Dispersive Infrared Method™
| B 2) Instrument Analyzer Method™
Chlofine : Absorption, lon Chromatographic Method™
Copper 1) Isokinetic Digestion, Atomic Absorption |

Spectrometric Method®

2) Isokinetic Digestion, Electrothermal Atomic
Absorption Spectrometric Method™

3) Isokinetic Digestion, Inductively Cdubked Plasma

Method™ _
Cresat Adsorption, Gas Chromatographic Method™
7 Dioxins/Furans - | lsokinetic Samipling, Analysis by ISOAEC 17025 Accredited

Laboratory or Analysis by Department
of Industrial Works Registered Laboratory!™
(Dioxins/Furans Analysis Approved)

Hydrogen Chloride | Absorption, lon Chromatographic Method®
Hydrogen Fluoride Absorption, lon Chrormatographic Method!?
10 | Hydrogen Sulfide Absorption, Titrimetric Method™
11 Lead 10 Isokiraeti'_c Digestion, Atomic Absorption

Spectrometric Method®
2) Isokinetic Digestion, Electrothermal Atomic
Absorption Specirometric Method™
| 3} Isakinetic Digestion, Inductively Coupled Plasma
Method® - ' |
12 Mercury ' lsokinetic, Digestion, Cold-Vapor Atomic Absorption

Spectrometric Method™

. 3{&4
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Opacity
Oxides of Nitrogen

Sulfur Dioxide

Sulfuric Acid
Tatal Suspended Particulate

Kylene

Ringelmann’s Method"

1) Absorption Sampling, Phenoldisulfonic Acid
Method”

2) instrument Aralyzer Method™

1) Absorption Sampling, Bariurn-Thorin Titrimetric
Method"

2) Instrument Analyzer Method®

Absorption, Barium-Thorin Titrimetric Methed”

[sokinetic, Gravimetric Method™

[ o

Adsorption, Gas Chromatographic Method'

aiagilailduda s1uau 30 snenns
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Aldrin

Antimony

Arsenic

1) Waste Extraction, Solid-Phase Extraction,
Gas Chromatographic Method ™~

2) Solid-Phase Extraction, Gas Chromatographic

Method

3) Soxhlet Extraction, Gas Chromatographic Method 2"

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

2) Waste Extraction, Digestion, Graphite Furnace
Atomic Absorption Spectrometric Method o™

3) Waste Extraction, Digestion, Inductively Coupled
Plasrna Method ™" -

4) Digestion, Flame Atomic Absorption
Spectrometrie Meathod™®

5} Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method

6) Digestion, Inductivety Coupled Plasma Method

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

2) Digestion, Hydride Generation/Atomic Absorption

[6,13)
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Spectroretric Method'
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Barium

Beryllium

Cadmium

1) Waste Extraction, Digestion, Flame Atomic

Absorption Spectrometric Method™*

2) Waste Extraction, Digestion, Graphite Furnace
Atomic Absorption Spectrometric Method"*'
3) Waste Extraction, Digestion, Inductively Cdupked
Plasma Method
4} Digestion, Flame Atomic Absarption
Spectrometric Methodlé'm]
5) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method ™™
&) Digestion, Inductively Coupled Plasma Method

1) Waste Extraction, Digestion, Flame Atomic
{1,56,14]

[6,13]

Absorption Spectrometric Method
2) Waste Extraction, Digestion, Graphite Furnace
Atomic Absorption Spectrametric Method %
3) Waste Extraction, Digestion, Inductively Coupled
Plasrna Method 5"
4) Digestion, Flarme Atomic Absorption
Spectrometric Method™**
5) Digestion, Graphite Furmace Atornic Absorption
Spectrometric F\/le‘thcsd[6 =l
6} Digestion, Inductively Coupled Plasma Method

1) Waste Extraction, Digestion, Flarne Atomic
[1,6,14]

(6,13]

Absorption Spectrometric Method

2) Waste Extraction, Digestion, Graphite Furnace

Atomic Absorptidm Spectrometric Method[1,6,15]

3) Waste Extraction, Digestion, Inductively Coupled
Plasma Method ™ |

4) Digestion, Flame Atomic Absorption

Spectrometric Method™®

'| 5) Digestion, Graphite Furnace Atomic Absorption

Spectrometiic Method®™

6) Digestion, Inductively Coupled Plasma Method®™?
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1) Waste Extraction, Solid-Phase Extraction,

Gas Chromatographic Method

2) Solid-Phase Extraction, Gas Chrorﬁ.a‘cographic
Methed™™” '

3) Soxhlet Extraction, Gas Chromatographic Method ™

1} Waste Extraction, Digesﬂon, Harme Atomic
Absorption Spectrormetric Method“’_s'w

2} Waste Extraction, Digestion, Graphite Furnace
Atornic Absorption Spectrbmetric Method™™**

3) Waste Extraction, Digestion, Inductively Coupted
Plasma Me-‘thod“'é’m

4) Digestion, Flame Atornic Absorption
Spectrometric Method™*®

5) Digestion, Graphite Furnace Atormic Absaorption .
Spectrometric tethod™™

6) Digestion, Inductively Coupled Plasma Method™®'*

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

2) Waste Extraction, Digestion, Graphite Furnace

tomic Absorption Spectrometric Method' ™%

3) Waste Extraction, Digestion, Inductively Coupled

Plasma Method ">

! 4) Digestion, Flame Atomic Absorption

. 6,14]
Spectrometric Method ¥

5) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method ™'

£) Digestion, Inductively Coupled Plasma Method™

1) Waste Exiraction, Digestion, Flame Atomic
Absorption Spectrometric Method ™

2) Waste Extraction, Digestion, Graphite Furnace

- Atornic Absorptidn Spectrometric Method ™!

3) Waste Extraction, Digestion, Inductively Coupled

Plasma Method ™

4) Digestion, Flame Atomic Absorption

' : v :‘ild]
Spectrometric Method
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DoD

DOE

COT

Dieldrin

Endrin

Heptachlor

Hexavalent Chromium

5) Digestion, Graphite Furnace Atornic Absorption
Spectrometric Method™
6) Digestion, Inductively Coupled Plasma Method

1) Waste Extraction, Solid-Phase Extraction,
19,201

[6,13)

Gas Chromatographic Method[
2) Sotid-Phase Extraction, Gas Chromatographic
Method™" |
3} Soxhlet Extraction, Gas Chromatographic Method"
1) Waste Extraction, Solid-Phase Extraction,
Gas Chromatographic Method2"
2) Solid-Phase Extraction, Gas Chromatographic
Method™"
3) Soxhlet Bxtraction, Gas Chromatographic Method

1) Waste Extraction, Solid-Phase Extraction,
1,9,201

110,201

Gas Chromatographic Method'
2) Solid-Phase Extraction, Gas Chromatographic
Method”™*"

3) Seudhlet Extraction, Gas Chromatographic Method

1) Waste Extraction, Solid-Phase Extraction,
14,9,20)

(1020]

Gas Chromatographic Method _
2) Solid-Phase Extraction, Gas Chromatogra phic
Method™""
3) Soxhlet Bxtraction, Gas Chromatographic Method ™
1) Waste Extraction, Solid-Fhase Extraction,
Gas Chromatographic Method™ >
2} Solid-Phase Extraction, Gas Chromatographic
Method" " _
3) Soxhlet Extraction, Gas Chromatographic Method

1) Waste Extraction, Solid-Phase Extraction,
(1,2,20)

[10,20]

. Gas Chromatographic Method

2) Solid-Phase Extraction, Gas Chromatographic
Method™ 2" |

3) Soxhlet Bxtraction, Gas Ch rornatographic Method

1) Waste BExdraction, Colorimetric Method """

2) Alkaline Digestion, Colorimetric Method

18,203

[7,17]
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22

Lead

Lindane

Mercury

Methoxychlor

Molybdenum

1) Waste Extraction, Digestion, Flame Atomic
Absarption Specﬁornetﬁchﬂéthoduﬁjm

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

3) Waste Extraction, Digestion, Inductivaly Coupled
Plasma Method "> .

4) Digestion, Flame Atomic Absorption
Spectrometric Method™ "

5) Digestion, Graphite EFurnace Atormic Absorption
Spectrometric Method™ ™

6) Digestion, Inductively Coupled Plasma Method

1) Waste Extraction, Solid-Phase Extraction,

- Gas Chromatographic Method ™"

2) Solid-Phase Extraction, Gas Chromatographic
Method "

3) Soxhlet Extraction, Gas Chromatographic Method

1} Waste Extraction, Digestion, Cold-Vapor Atomic
Absorption Spectrometric Method™*®

2) Digestion, Cold-Vapor Atomic Absorption
Spectrometric Methoa[mm

1) Waste Extraction, Solid-Phase Extraction,
Gas Chromatoeraphic Method™*

2) Solid-Phase Extraction, Gas Chromatographic
MethogP? o

3) Soxhlet Extraction, Gas Ch rornatographic Methog"

1) Waste Extraction, Digestion, Flame Atomic
Absorption Specirometric Method! >

2) Waste Extraction, Digestion, Graphite Furnace
Atemic Absorption Spectrometric Method*!

3) Waste Extraction, Digestion, Inductively Coupled
Plasma Method -

4) Digastion, Flame Atom%r: Absorption
Spectrometric Method ™™

[6:13]

16,20
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5) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method®™
6) Digestion, inductively Coupled Plasma Method ™™
23 Nickel 1) Waste Extraction, Digestion, Flarme Atomic
Absorption Spectrormetric Method 54
2) Waste Extraction, Digestion, Graphite Furnace |
Atomic Absorption Spectrometric Method™
3) Waste Extraction, Digestion, Inductively Coupted -
Plasma Method "
4) Digestion, Flame Atomic Absorptian
Spectrometnc Method ™%
5) Digestion, Graphite Furnace Atomic Absorpt:on
Spectrometric Method ">
6) Digestion, Inductively Coupled Plasma Method™*
24 Poiychlorinated Biphenyls 1) Waste Extraction, Sepa'ratory Funnel
- Aroctor 1016 Liquid-Liguid Extraction, Gas Chromatographic
- Aroctor 1260 Method %"
-2,2,34455- 2) Waste Extraction, Solid-Phase Extraction,
Heptachlorobiphenyl Gas Chromatographic Method' %"
_2,2,3,44,5- 3) Sexhlet Extraction, Gas Chromatographic Methogd" "
Hexachlorobiphenyl ' '
-2,2,4455. |
Hexachlorobiphenyl
- 2,245,5-
Pentachlorobiphenyl
-2,2,55-
Tetrachlorobiphenyl
- 2,4, 4-Trichlorobiphenyl _
25 Selenium 1) Waste Extraction, Digestion, Hydride Generation/
Atomic Absorption Spectrometric Method™**”
| 2} Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method™
26 Silver 1) Waste Extraction, D:gestloh, Flame Atornic

AbsorptionISpe'ctrometric MethOdli.s,m}
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29

Thallium

Toxaphene

t Vanadium

t 1} Waste Extraction, Solid-Phase Extraction,

2) Waste Extraction, Digestion, Graphite Furnace
Atomic Absorptien Spectrometric Method'™**!

3) Waste Extraction, Digestion, Inductively Coupled
Plasma Method >

4) Digestion, Flame Atomic Absorption
Spectrometric Method ™

5) Digestlon, Graphite Fumnace Atomic Absorption -
Spectrometric Method ™™

6) Digestion, Inductively Coupled Plasma Method™™

1) Waste Extraction, Digestion, Flame Atomic
Absorption Specirometric Method™ ¥

2) Waste Extraction, Digestion, Graphite Furnace |
Atomic Absorption Spectrometric Method™**¥

3) Waste Extraction, Digestion, Inductively Coupled
Plasma Method[l'ﬁ'm

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

5) Digestion, Graphite Furmace Atomic Absorption

Spectrometric Method™"

6) Digestion, Inductively Coupled Plasma Method™"

Gas Chromatographic Method[l,g,zcﬂ

2) Solid-Phase Extraction, Gas Chromatographic
Mathod™ "

%) Soxhlet Bxtraction, Gas Chromatographic Method ™

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

2) Waste Extraction, Digéstion, Graphite Furpace
Atomic Absorption Spectrometﬁc Method

3} Waste Extraction, Digestion, Inductively Coupled
“Plasma Method ™™

4) Digestion, Flame Atomic Absorotion

. 6,14)
Spectrometric Method[
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savusdoiioUiiiinag




#T

-mb-

AE s

drdudl Asuaiie |
5 D|9estlon, Graphite Furnace Atomic Absorption
Spectrometnc Method ™™
6} Digestion, Inductively Coupled Plasma Method ™
30 Zing 1) Waste Extraction, Digestion, Flame Atomic

Absorption Spectrometric Method**"

2) Waste Extraction, Digestion, Graphite Fumace
- Atomic Absorption Spectrometric Method ™"
3) Waste Extraction, Digestion, Inductively Coupled
Plasma Method "
4) Digestion, Flame Atomic Absorption

Spectrometric Methodts’m

5) Digestion, Graphite Furnace Atomic Absorption

o 18,15)
Spectrometric Method

6) Digestion, Inductively Coupled Plasma Method™®
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Acetone

Aldrin

Antimony

Arsenic

Atrazine

Barium

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method

Soxhlet Extraction, Gas Chromatographic Metho d[m,zo]
1) Digestion, Flame Atomic Absorption

Spectrometric Method™*®

2) Digestion, Graphite Furnace Atomic Absorption

)
Spectrometric Method®*®

3) Digestion, inductively Coupled Plasma Method ™

Cigestion, Hydride Generation/Atomic Absorption
Spectrometric Method™'®
Soxhlet Bxtraction, Gas Chromatographic Method"

1) Digestion, Flame Atomic Absorption
16,19

10,20]

Spectrometric Method

2) Digestion, Graphite Furnace Atomic Absorption

Spectrometric Method ™™

3) Digestion, Inductively Coupted Plasma Method'™™
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7 Benzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method
8 Berytlium + 1) Digestian, Flame Atomic Abserption
Spectrometric Methog™'®
2) Digestion, Graphite Furnace Atoric Absorption
Spectrometric Method[ﬁ_'m
3) Digestion, Inductively Coupled Plasma Method™
9 Bromodichloromethare Purge and Trap, Gas Chromatographic/
Mass Spectrometric wethod™>*
10 Bromoform Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method > |
11 Butanol Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method
12 Cadmium 1} Digestion, Flame Atomic Absorption
Spectrdmetric Method ™"
2) Digestlon, Graphite Furnace Atomic Absorption
Spectrometric Method™
3) Digestion, Inductively Coupled Plasma Method™
13 Carbon Disulfide Purge and Trap, Gas Chromatograghic/
Mass Spectrometric Method™ >
14 Carbon Tetrachloride Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method >
15 Chlordane Soxhiet Extraction, Gas Chromatographic Methodmzﬂ]
16 Chicrobenzene - Purge and Trap, Gas Chromatographic/ .
Mass Spectrometric Method -
17. | Chlorodibromomethane Purge and Trap, Gas Chromatographic/
_ Mass Spectrometric Method" 2
18 Chloroform Purge and Trap, Gas Chromatographic/
Mass Spectrernetric Method™
1% Chromium

1) Digestion, Flame Atomic Absorption
Spectrometric Method "

2) Digestion, Graphite Furnace Atomic Absorption
Spactrometric Method™>

3) Digestion, Inductively Coupled Plasrna Method

15,13)
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20 | Chromium (I} 1) Digestion, Flame Atomic Absorption
Spectrometric Method; Alkaline Digestion,
Coleorimetric Method; Calculation Method >+
2) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method; Alkaline Digestion,
Colorimetric Method; Calculation Me‘chodis’?’_ﬁ”m
3) Digestion, Inductively Coupled Plasma Method;
Alkaline Digestion, Colorimetric Method;
Calculation Method ™"
21 Chromium (Vi) - Alkaline Digestion, Colorimetric Methbdﬁ'ﬂ_}
22 Cyanide 1) Extraction, Distillation, Titrimetric Method[zq'zs’zﬂ
2) Extraction, Distillation, Colorimetric Method{_m'zs’zﬂ
23 Co0 Soxhlet Extraction, Gas Chromatographic Method™
24 DDE Soxhlet Extraction, Gas Chromatographic Method™ %"
25 | DDT Scxhlet Extraction, Gas Chromatographic Method >
26 1,2-Dichlorobenzene Purga and Trap, Gas Chromatographic/
Mass Spectrometric Method >
27 1,3-Dichlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method =2
28 1,4-Dichlorobenzene Purge and Trap, Gas Chrorhatograﬁhic/
Mass Spectrometric Method =2
29 1,1-Dichloroethane Purge and Tt;ap, Gas Chromatographic/
Mass Spectrometric Methodmm
20 1,2-Dichloroethane Purge and Trap, Gas Chromatographic/
_ Mass Spectrometric Method' >
31 1,1-Dichloroethylene Purge and Trap, Gas Chromatographic/
hMass Spectrom'etric-Methodnz'm
32 cis-1,2-Dichloroethylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method =
33 | trans-1,2-Dichloroethylene Purge and Trap, Gas Chrematographic/
Mass Spectrometric Method =
34 1,2-Dichloropropane Purge and Trap, Gas Chrornatographic/
Mass Spectrometric Method" >
35 1,3-Dichloropropane Purge and Trap, Gas Chromatographic/

Mass Spectrometric I‘v1eti*nocluz’233
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36 1,3-Dichlorcpropene Purga and Trap, Gas Chromatographic/
_ Mass Spectrometric Method! >
37 Dieldrin Soxhlet Extraction, Gas Chromatographic Methad™™
28 Encdosutfan Soxhlet Extfaction, Gas Chromatographic Method ™™™
39 Endrin Soxhlet Extraction, Gas Chromatographic Method“é’gm
40 Ethylbenzene Purge and Trap, Gas Chromatographic/
- Mass Spectrometric Method' 72
45 Ol-HCH Scxhlet Extraction, Gas Chromatographic Methodm’zm
46 B-HCH Soxhlet Extraction, Gas Chromatographic Method
47 | y-HCH Soxhlet Extraction, Gas Chromatographic Method ™
a1 Heptachlor Soxhlet Extraction, Gas Chromatographic Method
42 Heptachlor epoxide Soxhlet Extraction, Gas Chromatographic Method" ™
a3 Hexachlore-1,3-butadiene Purge and Trap, Gas Chromatographic/
' Mass Spectrometric Method =
a4 n-Hexane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method" >
43 Lead. 1) Digestion, Flame Atomic Absorption
Spectrometric Mathod ™"
2) Digestion, Graphite Fumnace Atomic Absorption
Spectrometric Method ™
3) Digestion, Inductively Coupled Plasma Method ™™
49 Manganese 1) Digestion, Flame Atomic Absorption
Spectrometric Method ¥ _
2} Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method™™
3) Digestion, inductively Coupted Plasma Method™>
50 Mercury Digestion, Cold-Vapor Atomic Absorption
spectroretric Method
51 Methanol Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method' >
52 | Methoxychior ‘Soxhlet Extraction, Gas Chromatographic Method" 2
53 Methylene chloride Purge and Trap, Gas Chromatographic/ '
Mass Spectrometric Methodm’zﬂ
54 Naphthalene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method" >
L j
AV
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55 Nickel 1) Digestion, Flame Atomic Absorption
Spectrometric fv’tle’c!‘_u:u:iw'l{11 _
2) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method™®™
3) Digastion, Inductively Coupled Plasma Method™?
54 Polychlorinated Biphenyls Soxhlet Extraction, Gas Chromatographic Method">*"
-Aroclor 1016
~Aroclor 1260
-2,2'5,5"
Tetrachlorobiphenyl
-2,24,55-
Pentachlorobiphenyl
-2,2'3,4,4' 5"
Hexachlorohipheny!
-2,2'.4,4',5,5'-
Hexachlorobiphenyt
-2,2',3,4,4',5,5'-
Heptachlorobiphenyl _
57 Pentachlorophenol Soxhlet Extraction, Gas Chromatographic Method" >
58 Selenium Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method™™
59 Sitver 1) Digestion, Flame Atomic Absorption
Spectrometric r\Aethod[s'mj ,
2) Digestion, Graphite Fumnace Atomic Absorption
Spectrometric Method **” _
3) Digestion, inductively Coupled Plasma Method ™
60 Styrene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method
61 1,1,2,2-Tetrachlorosthane Purge and Trap, Gas Chromatographic/
' Mass Spectrometric Method ™ 2*
62 Tetrachloroethylene Purge and Trap, Gas Chromatographic/
Mass Spectfometric Methodm’zla]
63 Toluene Purge and Trap, Gas Chromatographic/

[12,23)

Mass Spectrometric Method
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68

69

70

71

72

3

74

75

1,2,4-Trichlorobenzene

I'L,1,1-Trichloroethane

1,1,2-Trichtoroethane
Trichloroethylene
1,3,5-Trimethylbenzens

Vanadium

Viryl chtbride
m-Xylene
o-Xylene
p-Xylene
Xylene (Total)

Zinc

! Purge and Trap, Gas Chromatographic/

Purge and Trap, Gas Chromatographic/

Purge and Trap, Gas Chromatographic/ i
Mass Spectrometric Method® a2t
Purge and Trap, Gas Chroratographic/
Mass Spectrometric Method’ 422

Mass Spectrometric Method™ >

Mass Spectrometric Method''*?

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method =

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/
,[12,23)

(6,13}

Mass Spectrometric Method
Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method' 2
Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method' 22
Purge and Trap, Gas Cbromatographic/
Mass Spectrometnc Method" >
Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method" 2
1) Digestion, Flame Atornic Absarption
Spectrometric Method®*"

2} Digestion, Inductively Coupled Plasma Methodm]
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3. snmfimnssudwwndenwislsemaing, giaTmssviine. fuviaded 4. ngamwe;
FoULANNSRUN, 2547,
4, APHA, AWWA, WEF, Standard Methods for the Examination of Water and
Wastewater. 23" ed. Washington, DC: APHA, 2017
5. United States Environmental Protection Agency. Standards of Performance
for New Stationary Sources, 40 CFR 60. Appendix A, 2018. .
6. United States Environmental Protection Agency. Acid Digestion of Sediﬁwents,
Sludges, and Soils, SW-846 Method 30508, 1996
7. United States Environmental Protection Agency. Alkaline Digestion for Hexavalent
Chromium. SW-846 Method 3060A, 1996
8. United States Environmental Protection Agency. Separatory Funnel qumd Liquid
Extraction, SW-846 Method 3510C, 1996, .
9. United States Environmental Protection Agency. Solid-Phase Extraction (SPE)
SW-846 Method 3535A, 2007
10. United States Environrental Protechon Agency. Soxhlet Digestion. SW-846
Method 3540C, 1996,
11. United States EnvironmentaL Protection Agency. Sulfuric Acid/Permanganate
Cleanup. SW-846 Method 3665A, 1994, '
+12. United States Environmental Protection Agency. Clesed-Systern Purge-and-Trap and
Extraction for Volatile Organics in Soil and Waste Samples. SW-846 Method 50354, 2007,
13. United States Environmental Protection Agency. Inductively Coupl.ed Plasma-
optical Emission Spectrometry. SW-846 Method 601DC, 2014, _ _
14, United States Environmental Protection Agency. Flame Atomic Absorption
Spec‘crobhotometry. SW-846 Method 7000B, 2007, '
15. United States Environmental Protection Agency. Graphite Furnace Absorption
Spectrophotormetry. SW-846 Method 7010, 2007,
16. United States Environmental Protection Agency. Arsenic (Atomic Absorption,
Gaseous Hydride). SW-846 Method T061A, 1992, '
17. United States Environmental Protection Agency. Chromium, Hexavatent
(Coloriretric), SW-846 Method 7196A, 1992, . ‘
18. United States Environmental Protec‘fion‘Agenq‘z. Mercury in Solid or Semisolid
Waste (Manual Cold-Vapor Technique). SW-846 Method 74718, 1998.
19, United States Environmental Protection Agency. Selenlum {Atomic Absorption,
Borohybride Reduction) SW-846 Method 7742, 1954, |
20. United States Environmental Protection Agency. Organochlorine Pesticide by Gas
Chromatography, SW-846 Method 8081B, 2007,
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21. United States Environmental Protection Agency. Polychlorinated Biphenyls
(PCBs) by Gas Chromatography, SW-846 Method B082A, 2007.

22. United States Environmental Protection Agency. Chlorinated Herbicides by GC
Using Methylation or Pentafluorobenzylation Derivatization. SW-846 Method 8151A, 1995,

23. United States Environmental Protection Agency. Volatile Organic Compounds by
Gas Chromatography/ Mass Spectrometry (GC/MS). SW-846 Method 8260C, 2018.

24. United States Envirenmental Protection Agency. Total and Amenable Cyanide:
Distillation. SW-846 Method 9010C, 2004

25. United States Environmental Protection Agency Cyanide Extraction Procedure
for Solids and Oils. SW-846 Method 9013A, 2014.

26. United States Environmental Protection Agency. C'yanide in Water and Extracts
Using Titrimetric and Manuat Spectrophotometric Prbcedures. SW-846 Method 9014, 2014,
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6 Benzoic Add

7 Benzolalpyrene

8 Benzolg hilperylene

9 | Bis(2-chloroethyl)ether

10 Bis(2-ethylhexylphthalate

1 Butyl Benzyl Phthatate

12 Carbazole
13 p-Chloroaniline

14 Chrysene
15 2,4-D
16 Dibenz(a,h)anthracene

gl AsuaAY FBhased
1 Acenaphthene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method?
2 Anthracene Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®? _
3 f Benz(a)anthracene Liguid-Liquid Extraction, Gas Chromatographk_:/
| Mass Spectrometric Method®
4 Benzo(b)fludranthene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!®
5 | Benzo(kiflucranthene

Liguid-Ligquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®?

Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™? ' 3
Liguid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method?

Liquid-Liquid Extraction, Gas Chromatoeraphic/
Mass Spectrornetric Method™?

hiquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method® _
Liguid-Liquid Extraction, Gas Chromatosgraphic/
Mass Spectrometric Method®

Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method?

Liguid-Liguid Extraction, Gas Chromatographic?
Liguid-Liquid Extraction, Gas Chromatographic
Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™®

Uguid-Liquid Extraction, Gas Chromatographic?

| Liquig-Liquid Extraction, Gas Chromatographic/

Mass Spectrometric Method™
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17 Di-n-Butyl Phthalate ' Liguid-Liguid Extraction, Gas Chromatographic/
| Mass Spectrometric Method®
18 Diethyl Phthalate Liguid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method™?
19 2,4-Dimethylphenol Liguid-Liquid Extraction, Gas Chromatographic?
20 | 2,4-Dinitrophenol Liquid-Liguid Extraction, Gas Chromatographic®?
21 2,4-Dinitrotoluene Liguid-Liguid Extraction, Gas Chromatographic?
22 | 2,6-Dinitrotoluene Liquid-Liquid Extraction, Gas Chromatographic®?
23 Di-n-Octyl Phthalate Liquid-Liguid Extraction, Gas Chromatagraphic/
Mass Spectrometric Method!®
24 Fluoranthene | Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®
25 Fluorene Liquid-Liquid Extraction, Gas Chrormatographic/
| Mass Spectrometric Method™ |
26 Hexachlorocyclopentadiens Liguid-Liquid Extraction, Gas Chromatographm/
Mass Spectrometric Method |
27 Hexachioroethane Liquid-Liguid Extraction, Gas Chromatographic/
_ . Mass Spectrometric Method®?
28 Indeno(1,2,3-cd)pyrene Liguid-Liguid Extraction, Gas Chromatograph1c/
Mass Spectrometric Method®?
29 lsophorone Liguid-Liguid Extraction, Gas Chrornatographic/
_ Mass Spectrometric Method®@
.30 Methyl Bromide Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method?
31 2-Methylphenol Liguid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method®
32 2-Methylnapthalene Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method?
33 Methyl Tert-Butyl Ether Purge and Trap, Gas Chromatographic/
'- Mass Spectrometric Method?
34 Nitrobenzene Liguid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method?
35 N—N]trosodipheny[am]ne Liquid-Liquid Extraction, Gas Chromatographic/

Mass Spectrometric Method™
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36 N-Nitrosodi-n-Propytamine Liquid-tiquid Extraction, Gas Chromatographic/
" Mass Spectrometlric Method™
37 Polychlorinated Biphenyls Liquid&_fquid Extraction, Gas Chromatographic[z}
- PCB 1221 | :
- PCB 1232 |
- PCB 1242
- PCB 1248
- PCB 1254 _
38 | Phenanthrene Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
39 Phenot Liquid-Liquid Extraction, Gas Chromatographicm
40 Pyrene Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method"
41 Toxapheng Liquid-Liguid Extraction, Gas Chromatographicm
42 TPH (Cs-Cg) Purge and Trap, Gas Chromatographic/ |
. Mass Spectrometric Method[z-]
43 TPH (Cg-Cyg) : Separatory Funnel Liquid-Liguid Extraction,
| | Gas Chromatographicm
44 | TPH (Cys-Cas) Separatory Funnel Liquid-Licuid Extraction,
(Gas Chromatographic[z]
45 2,4,5-Trichlorophenol Liquid-Liquid Extraction, Gas Chromatographicm
46 2,4,6-Trichlorophenot | Liquid-Liguid Extraction, Gas Chromatographicm
47 | Vinyl Acetate Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method"

b .
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Aeuil  dsusie e |
| 24D ' 1) Waste Extraction, Separatory Funnel
Liquid-Liquid Extraction, Gas Chromatdgraphic
Method™*®
2) Soxhiet Extraction, Gas Chromatographic
[7,1€]
Method
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2 Mirex 1) Waste Extraction, Separatory Funnel
Liguid-Liquid Extraction, Gas Chromatographic
Methog 618
2} Soxhlet Extraction, Gas Chromatographic
_ Method¢
3 Polychlorinated Biphenyls (PCBs) | 1) Waste Extraction, Separatory Funnel
- Aroclor 1221 Liquid-Liquid Extraction, Gas Chromatographic
- Aroclor 1232 Method 617 '
- Aroclor 1242 2) Soxhlet Extraction, Gas Chromatographic
- Aroclor 1248 method?t"
- Aroldor 1254
- Aroclor 1268
4 . | Pentachlorophenol 1) Waste Extraction, Separatory Funnel
Liquid-Liquid Extraction, Gas Chromatographic%
2) Soxhlet Extration, Gas Chromatographic
Method ™8
5 Trichloroethylene 1) Waste Extraction, Purge and Trap,
Gas Chromatographic/Mass Spectrometric
Method™#®)
2) Purge and Trap, Gas Chrornatographic/
Mass Spectrometric Method™®
6 Vinyt Chloride Purge and Trap, Gas Chromatographic/
. Mass Spectrometric Method ™
7 Trivalent Chromium 1) Waste Extraction, Digestion, Flame Atormies

Absorption Spectrometric Method; Waste
Extraction, Colorimetric Method; Calculation
Method[lj,ll,ﬁ]

2) Waste Extraction, Digestion, Graphite Furnace
Atomic Absorption Spectrometric Method,;
Waste Extraction, Colorimetric Method;
Calculation Methodt>213 '

3) Waste Extraction, Digés‘cion, Inductively
Coupled Plasma Method; Waste Extraction,
Colorimetric Method; Calculation Method™207!

?:Tm@?)
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| 6) Digestion, Inductively Coupted Plasma

4) Digestion, Flame Atomic Absorption
Spectrometric Method; Alkaline Digestion,
Cotorimetric Method: Calculation Method@51818 |
5} Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method; Alkaline Digestion,
Colorimetric Method; Calculation Methogt*>1223]

Method; Alkaline Digestion, COiDrI’me_tric Method:
Calculation Method!®>1242

Al 91U 47 28017

8 Benzolg h ilperylens
9 Bis(2-chtoroethyl)ether

10 Bis(2-ethylhexyliphthalate

1 Butyl Benzy! Phthalate

| Mass spectrometric Method™™)

: Soxhlet Extration, Gas Chromatog.raphic/

afudl MTuaRy Bt
Acenaphthene : Soxhlet Extration, Gas Chromatographic/
Mass spectrometric Method ™
2 Anthracene Soxhlet Extration, Gas Chromatographic/
| Mass spectrometric Mathod™®
3 i Benz{a)anthracene Soxhlet Extration, Gas Chromatographic/
_ Mass spectrometric Method™”
4 Benzol(b)fluaranthene Soxhlet Extration, Gas Chromatosraphic/
Mass spectrometric Method! %
5 Benzo(k)fluoranthena Soxhlet Extration, Gas Chromatographic/
Mass spectrometric Method!™*!
Benzoic acid Soxhiet Exiration, Gas Chroratographic Method™
7 Benzo(a)pyrens Soxhlet Extration, Gas Chromatographic/

Mass spectrometric Method!**!
Soxhlet Extration, Gas Chromatographic/
Mass spectrometric Method! ™!
Soxhlet Extration, Gas Chromatographic/

Mass spectrometric Method ™™
Soxhlet Extration, Gas Chromatographic/
Mass spectrometric Method!'®

3o
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12 Carbazole Soxhlet Extration, Gas Chromatographic/
Mass spectrometric Method!™”
13 p-Chloroaniline Soxhlet Extration, Gas Chromatographic/
Mass spectrometric Method!™*”
14 Chrysena Soxhlet Extration, Gas Chromatoegraphic/
Mass spectrometric Method”’jg] _
15 24D Soxhlet Extration, Gas Chromatographic Method!™®
16 Cibenz(a,hlanthracene - Soxhlet Extration, Gas Chromatographic/
‘Mass spectrometric Method"*"
17 Diethyl Phthalate Soxhlet Extration, Gas Chromatographic/
Mass spectrometric Method™*!
18 2,4-Dimethylphenol Soxhlet Bxtration, Gas Chromatographic Method"!
19 2,4-Dinitrophenol Sosxhiet Extration, Gas Chromatographic Method*
20 2,4-Dinitrotoluene Soxhlet Extration, Gas Chromatographic Methcpd“*ﬁ}
21 2,6-Dinitrotoluene Soxhlet Extration, Gas Chromatographic Method!5!
22 Di-n-Butyl Phthalate Sexhlet Extration, Gas Chromatographic/
| Mass spectrometric Method™*”
23 Di-n-Octyl Phthalate Soxhlet Extration, Gas Chromatographic/
' - | Mass spectrometric Method™™!
24 Fluoranthene Sexhlet Extration, Gas Chromatographic/
Mass spectrometric Method ™'
25 Fluorene Soxhlet Extration, Gas Chromatographic/
Mass spectrometric Method!*”
26 Hexachlorocyclopentadiene | Sexhlet Extration, Gas Chromatographic/
. Mass spectrometric Methodt?
27 Hexachloroethane Soxhlet Extration, Gas Chromatographic/
Mass spectrometric Method!"'
28 | Indeno(l,2,3-cd)pyrene Soxhlet Extration, Gas Chromatographic/
: | Mass spectromnetric Method!
29 lsophorone Soxhlet Extration, Gas Chromato'graphic/
Mass spectrometric Method!'?
30 Methyl Bromide Purge and Trap, Gas Chromatographic/
Mass spectrometric Method™®®
31 2-Methylpherot Soxhlet Extration, Gas Chromatographic Method!?
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32 2-Methylnaphthalene...
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32 | 2Methylnaphthalene Soxhlet Extratién, Gas Chromatographic/
_ Mass spectrometric Method™!
33 Metryl Tert-Butyl Ether Purge and Trap, Gas Chrormatographic/
Mass spectrometric Method®#
34 | Nitrobenzene Soxhlet Extration, Gas Chromatographic/
Mass spectrometric Method!'™®
35 N-Nitrosodiphenylamine Soxhlet Extfation, Gas Chromatographic/
} Mass spectrometric Methodt™!
36 | N-Nitrosodi-n-propylamine Soxhlet Extration, Gas Chromatographic/
i Mass spectrometric Method!'®!
37 Phenanthrene Soxhlet Extration, Gas Chromatographic/
, Mass spectrometric Method! ™
28 Phenol Soxhlet Extration, Gas Chromatographic Method !
39 jPyrene soxhlet Extration, Gas Chromatographic/
? - Mass spectrometric Method!™®
o | Polychlorinated Biphenyls Soxhlet Extraction, Gas Chromatographic Methad™™
(PC8s)
- Aroclor 1221
- Aroclor 1232
- Aroclor 1242
- Aroclor 1248
- Aroctor 1254
- Aroclor 1268
41 Toxaphene Soxhlet Extraction, Gas Chromatographic Method?
42 TPH {C5-Cy) Purge and Trap, Gas Chromatographic/
Mass spectrometric Method™*®
43 TPH (Cog-Cag) Soxhlet Exiraction, Gas Chromatographic Method!™
a4 TPH (Cy16-Cas) Soxhlet Extraction, Gas Chromatographic Methoa!49
45 2,4,5-Trichlorophenot Soxhlet Extration, Gas Chrormatographic Method ™!
&6 | 246 Trichlorophenol Soshlet Extration, Gas Chromatoeraphic Method!+!
a7 Vinyl Acetate Purge and Trap, Gas Chromatographic/

Mass spectrometric Method™®
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1. NSEYITURRAIMNTIY. USENIANTENTIYRANTIY, WA, 2548, S0y nindnAedfna
vaoTanillliuds, suRvampunen. 25 unsiay 2549, iWufl 123 naufiay 114
2, APHA, AWWA, WEF, Standard Methods for the Examination of Water and
Wastewater, 23" ed. Washington, DC: APHA, 2017.
3. United States Environmental Protection Agency. Test Methods for Evaluation
Solid Waste Physical/Chemical Methods. SW-846, 1997,
4, United States Environmental Protection Agency, Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Acid Digestion of Sediments, Sludges, and Soils.
SW-846 Method 30508, 1996, ,
5, United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Alkaline Digestion for Hexavalent Chromium, SW-846
Method 30604, 1996.
&. United States Environmentat Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods, Separatory Funnel Liguid-Liquid Extraction, SW-846
Method 3510C, 1996 '
7. United States Envi_rolnmental Protection Agency, Test Methods for Evaluation Solid
Waste Physical/Chemical Methods, Soxhlet Extraction. SW-846 Method '3540C, 1996.
8. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Sulfuric Acid/Permanganate Cleanup. SW-846 Method
3665A, 1996.
9. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chernical Methods. Closed-System Purge-and-Trap and Extraction for
Volatile Organics in Soil and Waste Samples, SW-846 Method 5035A, 2002, -
10. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods, lductively Coupled Plasma-optical Emission
Spectrometry. SW-846 Method 6010D, 2018
11. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Flame Atomic Absorption Spectrophotometry.
SW-846 Method 70008, 2007, '
12. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Graphite Furnace Atomic Absorption Spectrophotometry,
SW-846 Method 7010, 2007, :
13. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Chromium, Hexavalent (Colorimetric). SW-846 Method

T196A, 1992. —~
2000
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14, United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Nonhalogenated Organics Using GC/FID, SW-846
‘Method 8015D, 2003,

15. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods, Phenols by Gas Chromatography. SW-846 Method
8041, 1996, ' '

16. United States Environmental Protection Agency. Test IMethods for Evaluation Solid
Waste Physical/Chemical Methods. Organochlorine Pesticides by Gas Chromatography.
SW-846 Method 80818, 2007, o

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

_ 18, United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chernical Methods. Volatile Organic Compounds by Gas Chromatography/
Mass Spectrometry (GC/MS). SW-846 Method 8260C, 2006,

19. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemnical Methods. Semivotatite Organic Compounds by Gas
Chromategraphy/Mass Spectrometry, SW-846 Method 8270D, 2014.
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New Stationary Sources. 40 CFR 40, Appendix A, 2019,
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