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DUE DATE:

RECALIBRATION

January 18, 2022

Calibration Certification Information
Cal. Date: January 18, 2021 Rootsmeter §/N: 438320 Ta: 294 °K
Operator: . Jim Tisch Pa: 748.3 mm Hg
Calibration Model #:  TE-5025A Calibrator S/N: 0068
Vol. Init | Vol Final AVol. ATime AP AH
Run {m3} {m3) {m3} (min}) {mm Hg) {(in H20)
1 1 2 1 1.3860 3.2 2.00
2 3 4 1 0.9820 6.4 4.00
3 5 6 1 0.8750 7.9 5.00
4 7 8 1 0.8330 8.8 5.50
5 9 10 1 0.6910 12.7 8.00
Data Tabulation
Pa )( Tstd )
Vstd Qstd \/ AH( Pstd /A Ta Qa AH (Ta/ Pa )
{m3) {x-axis} {y-axis) Va {x-axis) (y-axis)
0.8937 0.7170 1.4128 0.9957 0.7184 0.8865
0.9894 1.0076 1.9980 0.9914 1.0096 1.2536
0.9874 1.1285 2.2338 0.9894 1.1308 1.4016
0.9862 1.1840 2.3428 0.9882 1.1864 1.4700
0.9810 1.4197 2.8256 0.9830 1.4226 1.7729
m= 2,00604 = 1.25615
QSTD b= -0.02669 QA b= -0.01675.
Tr= 0.99997 r= 0.98997
Calculations
Vstd=|AVol{(Pa-AP)/Pstd}{Tstd/Ta) Va=|AVol{{Pa-AP)/Pa)
Qstd=|Vstd/ATime Qa=|Va/ATime
For subsequent flow rate calculations: )
— Pa Tstd =
Qstd= 1/m ((\/AH( e )( 5L ))b) Qa= 1/m (( AH(Ta/Pa))-b)
Standard Conditions
Tstd:[  298.15 =k RECALIBRATION
Pstd: 760 mm Hg
Key US EPA recommends annual recalibration per 19398
AH: calibrator manometer reading {(in H20) 40 Code of Federal Regulations Part 50 to 51,
AP: rootsmeter manometer reading (mm Hg) Appendix B to Part 50, Reference Method for the
Ta: actual absolute temperature {°K) Determination of Suspended Particulate Matter in
Pai actual barometric pressure {mm Hg} the Atmosphere, 9.2.17, page 30
b: intercept
m: slope

sch Environmental, inc.
15 South Miami Avenue
‘Hage of Cleves, OH 45002

www.tisch-anv.com

TOLL FREE: (877)263-7610

FAX: {513)467-9009
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High Volume TSP&PM-10 Calibration Report

Location : Thai Environmemtal Tech Site ID : Bangkok Date : 3-Aug-21

ITEM : Tsp Serial No: (No.16 ) Calibrate By : Piput

Site Conditions

Barometric Pressure (mm Hg) : 760.00 Corrected Pressure (mm Hg) : 760.0
Temperature (°C) : 25.0 Temperature (deg K) : 298.0
Average Press. (mm Hg) : 757.6 Corrected Average (mm Hg) : -
Average Temp (°C) : 324 Average Temp: (Deg K) ! -

Calibration Orifice

Make: Tisch Qstd Slope : 2.00604
Model : TE-50252 Qstd Intercept : -0.02669
Serial# : 0068 Calibration Due Date : 18-Jan-22

Calibration Information

Plate or ORIFICE Qstd Indicate IC
Test # (in H,0) {(m3/min) (CFM) {corrected) Linear Regression
1 12.20 1.754 60.0 60.00 Slope: 33.8327
2 9.80 1.574 54.0 54.00 Intercept: 1.4482
3 7.40 1.369 50.0 50.00 Corr. Coeff : 0.9934
4 5.00 1.128 40.0 40.00
5 3.00 0.877 30.0 30.00 ¢ of Observations: 5
Calculations
Qstd = 1/m[Sqrt(H20(Pa/Pstd)(Tstd/Ta))-b] m = sampler slope
IC =I[Sqrt(Pa/Pstd)(Tstd/Ta)] b = sampler intercept
I = chart response
Qstd = standard flow rate Tav = daily average temperature
IC = corrected chart response Pav = daily average pressure
= actual chart response
m = calibrator Qstd slope Calibrate By @;a

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

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

R
Pstd = 760 mm Hg Approve By /(5{&,&&(/\ B

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

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

Location: Thai Environmemtal Tech Site ID : Bangkok Date: 4-Aug-21
ITEM: TSP Serial No: (No.26 ) Calibrate By : Piput

Site Conditions

Barometric Pressure (mmHg) : 760.00 Corrected Pressure (mm Hg) : 760.0
Temperature (°C) : 25.0 Temperature (deg K) : 298.0
Average Press. (mmHg) : 759.3 Corrected Average (mm Hg) : -
Average Temp (°C) : 32.3 Average Temp: (Deg K} : -

Calibration Orifice

Make : Tisch Qstd Slope : 2.00604
Model : TE-5025a Qstd Intercept : -0.02669
Serial# : 0068 Calibration Due Date : 18-Jan-22

Calibration Information

Plate or ORIFICE Qstd Indicate Ic
Test # (in H,0) {m3/min) ({CFM) {corrected) Linear Regression
1 11.80 1.726 60.0 6§0.00 Slope : 35.4936
2 9.20 1.525 54.0 54.00 Intercept: 0.0343
3 7.00 1.332 50.0 50.00 Corr. Coeff: 0.9909
4 5.00 1.128 40.0 40.00
5 3.00 0.877 30.0 30.00 ¢ of Observations: 5
Calculations
Qstd = 1/m[Sgrt(H20(Pa/Pstd)(Tstd/Ta))-b] m = sampler slope
I1C =I[Sqrt(Pa/Pstd)(Tstd/Ta)] b = sampler intercept
I = chart response
Qstd = standard flow rate Tav = daily average temperature
IC = corrected chart response Pav = daily average pressure
I = actual chart response
m = calibrator Qstd slope Calibrate By : - _ (¢

b = calibrator Qstd intercept

Ta = actual temperature during calibration (deg K)

Pa = actual pressure during calibration (mm Hg)

Tstd = 298 deg K ) ,
Pstd = 760 mm Hg Approve By : (P'%ué’w )
For subsequent calculation of sampler flow: v
1/m{(1)[Sart(298/Tav)(Pav/760)]-b)

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

 roeowemensm—————————-vO AT A ot MBSl e i eGPPSO —————— i e e —————— R R,

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

Location : Thai Environmemtal Tech Site ID : Bangkok Date: ¢-Aug-21

ITEM: Tsp Serial No: (No.28 ) Calibrate By : Piput

Site Conditions

Barometric Pressure (mm Hg) : 760.00 Corrected Pressure (mm Hg) : 760.0
Temperature (°C) : 25.0 Temperature (deg K) : 298.0
Average Press. (mmHg) : 759.2 Corrected Average (mm Hg) : -
Average Temp (°C) :32.6 Average Temp: (Deg K} : -

Calibration Orifice

Make : Tisch Qstd Slope : 2.00604
Model : TE-5025A Qstd Intercept : -0.02669
Serial# : 0068 Calibration Due Date : 18-Jan-22

Calibration Information

Plate or ORIFICE Qstd Indicate IC
Test # {in H,0) {m3/min) {CFM) {corrected) Linear Regression
1 12.00 1.740 60.0 60.00 Slope : 35.0532
2 9.20 1.525 54.0 54.00 Intercept: 0.3822
3 7.20 1.351 50.0 50.00 Corr. Coeff: 0.992¢
4 5.00 1.128 40.0 40.00
5 3.00 0.877 30.0 30.00 ¥ of Observations: 5
Calculations
Qstd = 1/m[Sqrt(H20(Pa/Pstd)(Tstd/Ta))-b] m = sampler slope
1C =I[Sqrt(Pa/Pstd)(Tstd/Ta)] b = sampler intercept
I = chart response
Qstd = standard flow rate_ Tav = daily average temperature
1C = corrected chart response Pav = daily average pressure
I = actual chart response
m = calibrator Qstd slope Calibrate By .

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

Pa = actual pressure during calibration (mm Hg)

Tstd = 298 deg K . éz\a, 0
Pstd = 760 mm Hg Approve By : / 3 f
For subsequent calculation of sampler flow: v
1/m{(D[Sqrt(298/Tav)(Pav/760)]-b)

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

Thai Environmental Technic Limited 1/6 Soi Ramkhambaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand
s Tel : +66(0)2373-7799(Auto) Fax : -+656(0)2373-7979 « admin@tet1995.com » www.tet1595.com
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High Volume TSP&PM-10 Calibration Report

Location : Thai Environmemtal Tech Site ID : Bangkok Date : 3-Aug-21

ITEM: Tsp Serial No: (No.18 ) Calibrate By : Piput

Site Conditions

Barometric Pressure (mm Hg} : 760.00 Corrected Pressure {(mm Hg) : 760.0
Temperature (°C) : 25.0 Temperature (deg K) : 298.0
Average Press. (mm Hg) : 757.6 Corrected Average (mm Hg) : -
Average Temp (°C) :32.6 Average Temp: (Deg K) : -

Calibration Orifice

Make : Tisch Qstd Slope : 2.00604
Model : TE-5025A Qstd Intercept : -0.02663
Serial# : 0068 Calibration Due Date : 18-Jan-22

Calibration Information

Plate or ORIFICE Qstd Indicate IC
Test # (in H,0) (m3/min) {CFM) {corrected) Linear Regression
1 12.00 1.740 60.0 60.00 Slope : 34.4159
2 9.60 1.558 54.0 54.00 Intercept: 1.1310
3 7.00 1.332 50.0 50.00 Corr. Coeff: 0.9889
4 5.00 1.128 40.0 40.00
5 3.00 0.877 30.0 30.00 [ of Observations: 5
Calculations
Qstd = 1/m[Sqrt(H20(Pa/Pstd)(Tstd/Ta))-b] m = sampler slope
1C =I[Sqrt(Pa/Pstd)(Tstd/Ta)] b = sampler intercept
1 = chart response
Qstd = standard flow rate Tav = daily average temperature
I1C = corrected chart response Pav = daily average pressure
1 = actual chart response
m = calibrator Qstd slope Calibrate By : <= 7

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

Pa = actual pressure during calibration (mm Hg)

Tstd = 298 deg K . ‘7)‘

Pstd = 760 mm Hg Approve By : 4 'qavcde‘ B
For subsequent calculation of sampler flow: J
1/m((D[Sart(298/Tav){Pav/760)]-b)

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

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

Location : Thai Environmemtal Tech Site ID : Bangkok Date : 4-Aug-21

ITEM : Tsp Serial No: (No.21 ) Calibrate By : Piput

Site Conditions

Barometric Pressure (mm Hg) : 760.00 Corrected Pressure (mm Hg) : 760.0
Temperature (°C) : 25.0 Temperature (deg K) : 298.0
Average Press. (mmHg) : 757.8 Corrected Average (mm Ha) : -
Average Temp (°C) : 31.6 Average Temp: (Deg K) : -

Calibration Orifice

Make : Tisch Qstd Slope : 2.00604
Model : TE-50254 Qstd Intercept : -0.02669
Serial# : 0068 Calibration Due Date : 18-Jan-22

Calibration Information

Plate or ORIFICE Qstd Indicate IC
Test # {(in H,0) {m3/min) {CFM) {corrected) Linear Regression
1 12.00 1.740 60.0 60.00 Slope: 35.0532
2 3.20 1.525 54.0 54.00 Intercept: 0.3822
3 7.20 1.351 50.0 50.00 Corr. Coeff: 0.9926
4 5.00 1.128 40.0 40.00
5 3.00 0.877 30.0 30.00 ¢ of Observations: 5
Calculations
Qstd = 1/m[Sqrt(H20(Pa/Pstd)(Tstd/Ta))-b] m = sampler slope
IC =1{Sqrt(Pa/Pstd)(Tstd/Ta)] b = sampler intercept
' I = chart response
Qstd = standard flow rate Tav = daily average temperature
IC = corrected chart response Pav = daily average pressure
1 = actual chart response
m = calibrator Qstd slope Calibrate By : =

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

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

Pstd = 760 mm Hg Approve By : rf’:}—[ cche 0
For subsequent calculation of sampler flow:

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

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

Thai Environmental Technic Limited 1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand
e Tel : +66(0)2373-7799(Auto) Fax : +66(0)2373-7979 » admin@tet1995.com ¢ www.tet1955.com
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High Volume TSP&PM-10 Calibration Report

Location : Thai Environmemtal Tech Site ID : Bangkok

ITEM : TSP Serial No : (No.36

)

Site Conditions

Date : 5-Aug-21

Calibrate By : Piput

Barometric Pressure (mm Hg) : 760.00 Corrected Pressure (mm Hg) : 7606.0
Temperature (deg K) : 298.0

Average Press. (mm Hg) : 757.8 Corrected Average {mm Hg) : -
Average Temp: (Deg K) : -

Calibration Orifice

Make : Tisch Qstd Slope : 2.00604
Model : TE-5025a Qstd Intercept : -0.02669
Serial# : 0068 Calibration Due Date : 18-Jan-22

Calibration Information

Plate or ORIFICE Qstd Indicate ic

Test # {in H,0) {m3/min) (CFM) {corrected) Linear Regression
1 12.00 1.740 60.0 60.00 Slope: 24.9765
2 9.20 1.525 54.0 54.00 Intercept: 0.6146
3 7.00 1.332 50.0 50.00 Carr. Coeff: 0.9897
4 5.00 1.128 40.0 40.00
5 3.00 0.877 30.0 30.00 ¢ of Observations: S

Calculations

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

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

m = sampler slope

b = sampler intercept

I = chart response

Tav = daily average temperature
Pav = daily average pressure

m = calibrator Qstd slope Calibrate By

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

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

Pstd = 760 mm Hg Approve By

For subsequent caiculation of sampler flow:
1/m((DESqrt(298/Tav)(Pav/760)1-b)

PP = 4

?(y avoLa L,

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

o e——————————————om—_— o oL~ ———————————————CORYA ot e co—
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High Volume TSP&PM-10 Calibration Report

Location ! Thai Environmemtal Tech Site ID : Bangkok Date : 3-Aug-21
ITEM: TSP Serial No: (No.1l1 ) Calibrate By : Piput

Site Conditions

Barometric Pressure (mm Hg) : 760.00 Corrected Pressure (mm Hg) : 760.0
Temperature (°C) : 25.0 Temperature (deg K) : 298.0
Average Press. (mm Hg) : 757.8 Corrected Average (mim Hg) : -
Average Temp (°C) : 32.1 Average Temp: (Deg K) : -

Calibration Orifice

Make : Tisch Qstd Slope : 2.00604
Model : TE-5025A Qstd Intercept : -0.02669
Serial# : 0068 Calibration Due Date : 18-Jan-22

Calibration Information

Plate or ORIFICE Qstd Indicate IC
Test # {in H,0) {m3/min) (CFM) {corrected) Linear Regression
1 12.00 1.740 60.0 §0.00 Slope : 35.2238
2 9.00 1.508 54.0 54.00 Intercept: 0.4045
3 7.00 1.332 50.0 50.00 Corr. Coeff: 0.9834
4 5.00 1.128 40.0 40.00
5 3.00 0.877 30.0 30.00 f of Observations: 5
Calculations
Qstd = 1/m[Sqrt(H20(Pa/Pstd)(Tstd/Ta))-b] m = sampler slope
IC =I[Sqrt(Pa/Pstd)(Tstd/Ta)] b = sampler intercept
I = chart response
Qstd = standard flow rate Tav = daily average temperature
IC = corrected chart response Pav = daily average pressure
I = actual chart response
m = calibrator Qstd slope Calibrate By — =<

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

Pa = actual pressure during calibration (mm Hg)

Tstd = 298 deg K - P @
Pstd = 760 mm Hg Approve By : ?r ye ched

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

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

et tam iSRS PP Attt sttt e e e e S A————— LT o ——— et
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High Volume TSP&PM-10 Calibration Report

Location : Thai Environmemtal Tech Site ID : Bangkok Date : 4-Aug-21
ITEM: TSP Serial No: (No.22 ) Calibrate By : Piput

Site Conditions

Barometric Pressure (mmHg) : 760.00 Corrected Pressure (mm Hg) : 760.0
Temperature (°C) : 25.0 Temperature (deg K) : 298.0
Average Press. (mmHg) : 757.4 Corrected Average (mm Hg) : -
Average Temp(°C) : 34.1 Average Temp: (Deg K) : -

Calibration Orifice

Make : Tisch Qstd Slope : 2.00504
Model : TE-5025A Qstd Intercept : -0.02669
Serial# : 0068 Calibration Due Date : 18-Jan-22

Calibration Information

Plate or ORIFICE Qstd Indicate Ic '
Test # (in H,0) (m3/min) (CFM) {corrected) Linear Regression
1 12.00 1.740 60.0 60.00 Slope : 35.2914
2 9.00 1.509 54.0 54.00 Intercept: 0.1834
3 7.20 1.351 50.0 50.00 Corr, Coeff: 0.9923
4 5.00 1.128 40.0 40.00
5 3.00 0.877 30.0 30.00 ¥ of Observations: S
Calculations
Qstd = 1/m{Sqrt(H20(Pa/Pstd)(Tstd/Ta))-b] m = sampler slope
IC =I[Sgrt(Pa/Pstd)(Tstd/Ta)] b = sampler intercept
1 = chart response
Qstd = standard flow rate Tav = daily average temperature
IC = corrected chart response Pav = daily average pressure
1 = actual chart response
m = calibrator Qstd slope Calibrate By : <z

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

Pa = actual pressure during calibration (mm Hg)

Tstd = 298 deg K

Pstd = 760 mm Hg Approve By : (Z-‘U% Cé@v n
For subsequent calculation of sampler flow: (/
1/m((DISqrt(298/Tav)(Pav/760)]-b)

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

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

Location : Thai Envirommemtal Tech Site ID : Bangkok Date: 6-Aug-21

ITEM : PM1O Serial No: (No.32 ) Calibrate By : Piput

Site Conditions

Barometric Pressure (mm Hg) : 760.00 Corrected Pressure (mm Hg) : 760.0
Temperature (°C) : 25.0 Temperature (deg K) : 298.0
Average Press. (mm Hg) : 757.8 Corrected Average (mm Hg) : -
Average Temp (°C) :33.1 Average Temp: (Deg K} : -

Calibration Orifice

Make: Tisch Qstd Slope : 2.00604
Model : TE-5025A Qstd Intercept : -0.02669
Serial# : 0068 Calibration Due Date : 18-Jan-22

Calibration Information

Plate or ORIFICE Qstd Indicate IC
Test # {in H,0) {(m3/min) (CFM) {corrected) Linear Regression
1 12.00 1.740 60.0 60.00 Slope : 34.9765
2 9.20 1.525 54.0 54.00 Intercept: 0.6146
3 7.00 1.332 50.0 50.00 Corr. Coeff: 0.5897
4 5.00 1.128 40.0 40.00
5 3.00 0.877 30.0 30.00 ¢ of Observations: 5
Calculations
Qstd = 1/m[Sqrt(H20(Pa/Pstd)(Tstd/Ta))-b] m = sampler slope
IC =I[Sqrt(Pa/Pstd)(Tstd/Ta)] b = sampler intercept
I = chart response
Qstd = standard flow rate Tav = daily average temperature
IC = corrected chart response Pav = daily average pressure
1 = actual chart response
m = calibrator Qstd slope Calibrate By o A=

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

Pa = actual pressure during calibration {mm Hg)

Tstd = 298 deg K Y% -
. 1 iy tbcL‘ 7%
7

Pstd = 760 mm Hg Approve By

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

Thai Environmental Technic Limited 1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thaifand
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Location : Thai Environmemtal Tech

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

ITEM : PM10O

Site ID : Bangkok

Serial No : (No.20

)

Site Conditions

Barometric Pressure (mm Hg) : 760.00

Temperature (°C) : 25.0

Average Press. (mm Hg) : 757.8

Average Temp (°C) : 32.6

Date : 4-ARug-21

Calibrate By : Piput

Corrected Pressure (mm Hg) : 760.0
Temperature (deg K) : 298.0

Corrected Average (mm Hg) : -

Average Temp: (Deg K} : -

Calibration Orifice

Make : Tisch
Model : TE-5025A

Serial# : 0068

Qstd Slope : 2.00604
Qstd Intercept : -0.02669
Calibration Pue Date : 18-Jan-22

Calibration Information

Plate or ORIFICE Qstd Indicate 1C

Test # {in H,0) {m3/min) {CFM) {corrected) Linear Regression
1 12.00 1.740 60.0 60.00 Slope: 34.9765
2 9.20 1.525 54.0 54.00 Intercept: 0.6146
3 7.00 1.332 50.0 50.00 Corr, Coeff: 0.9897
4 5.00 1.128 40.0 40.00
5 3.00 0.877 30.0 30.00 F of Observations: 5

Calculations

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

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

Qstd = standard flow rate

IC = corrected chart response

I = actual chart response
m = calibrator Qstd slope

b = calibrator Qstd intercept

Ta = actual temperature during calibration (deg K)
Pa = actual pressure during calibration (mm Hg)
Tstd = 298 deg K
Pstd = 760 mm Hg

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

Thai Environmental Technic Limited

m = sampler slope

b = sampler intercept

I = chart response

Tav = daily average temperature
Pav = daily average pressure

Calibrate By

Approve By

= ¢

T acho B
V4
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Location : Thai Environmemtal Tech

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

ITEM : PM10

Site ID : Bangkok

Serial No: (No.s

)

Site Conditions

Barometric Pressure (mm Hg) : 760.00

Temperature (°C) : 25.0

Average Press. (mm Hg) : 757.8

Average Temp (°C) : 32.4

Date : 3-Aug-21

Calibrate By : Piput

Corrected Pressure (mm Hg) : 760.0
Temperature (deg K) : 298.0
Corrected Average (mm Hg) : -
Average Temp: (Deg K) : -

Calibration Orifice

Make : Tisch
Model : TE-5025A

Serial# : 0068

Qstd Slope

Czlibration Due Date

12.00604
Qstd Intercept : -0.02669
! 18-Jan-22

Calibration Information

Plate or ORIFICE Qstd Indicate IC

Test # (in H,0) (m3/min) {(CFM) {corrected) Linear Regression
1 12.40 1.769 60.0 60.00 Slope: 23.4351
2 9.80 1.574 54.0 54.00 Intercept: 1.7644
3 7.60 1.388 50.0 50.00 Corr. Coeff: 0.9949
4 5.00 1.128 40.0 40.00
5 3.00 0.877 30.0 30.00 ¢ of Observations: 5

Calculations

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

Qstd = standard flow rate

IC = corrected chart response

= actual chart response
m = calibrator Qstd slope

b = calibrator Qstd intercept

Ta = actual temperature during calibration (deg K)

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

Pstd = 760 mm Hg

For subsequent calculation of sampler flow:

1/m((I)[Sqrt(298/Tav)(Pav/760)1-b)
NOTE: Ensure calibration orifice has been certified within 12 months of use

Thai Environmental Technic Limited

m = sampler slope

b = sampler intercept

I = chart response

Tav = daily average temperature
Pav = daily average pressure

Calibrate By

Approve By

< = 5
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High Volume TSP&PM-10 Calibration Report

Location : Thai Environmemtal Tech Site ID : Bangkok Date : 4-Aug-21

ITEM : pPM10O Serial No: (No.17 ) Calibrate By : Piput

Site Conditions

Barometric Pressure (mm Hg) : 760.00 Corrected Pressure (mm Hg) : 760.0
Temperature (°C) : 25.0 Temperature (deg K) : 298.0
Average Press. (mmHg) : 757.8 Corrected Average (mm Hg) : -
Average Temp (°C) : 32.4 Average Temp: (Deg K) : -

Calibration Orifice

Make: Tisch Qstd Slope : 2.60604
Model : TE-50252 Qstd Intercept : -0.02669
Serial# : 0068 Calibration Due Date ! 18-Jan-22

Calibration Information

Plate or ORIFICE Qstd Indicate IC
Test # (in H,0) {m3/min) (CFM) (corrected) Linear Regression
1 12.00 1.740 60.0 60.00 Slope : 35.2914
2 2.00 1.509 54.0 54.00 Intercept: 0.1834
3 7.20 1.351 50.0 50.00 Corr. Coeff: 0.9922
4 5.00 1.128 40.0 40.00
5 3.00 0.877 30.0 30.00 ¢ of Observations: 5
Calculations
Qstd = 1/m[Sqrt(H20(Pa/Pstd)(Tstd/Ta))-b] m = sampler slope
IC =I[Sqrt(Pa/Pstd)(Tstd/Ta)] b = sampler intercept
I = chart response
Qstd = standard flow rate Tav = daily average temperature
IC = corrected chart response Pav = daily average pressure
I = actual chart response
m = calibrator Qstd slope Calibrate By =1

b = calibrator Qstd intercept

Ta = actual temperature during calibration (deg K)
Pa = actual pressure during calibration (mm Hg)
Tstd = 258 deg K

Pstd = 760 mm Hg Approve By (}7:%%" B
For subsequent calculation of sampler flow: ‘\0
1/m{(D[Sqrt(298/Tav)(Pav/760)]-b)

NOTE: Ensure calibration orifice has been certified within 12 months of use
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High Volume TSP&PM-10 Calibration Report

Location : Thai Environmemtal Tech Site ID : Bangkok Date: 2-Aug-21

ITEM : PM10 Serial No: (No.4 ) Calibrate By : Piput

Site Conditions

Barometric Pressure (mm Hg) : 760.00 Corrected Pressure (mm Hg) : 760.0
Temperature (°C) : 25.0 Temperature (deg K) : 298.0
Average Press, (mm Hg) : 757.6 Corrected Average (mm Hg) : -
Average Temp (°C) :32.3 Average Temp: (Deg K) : -

Calibration OCrifice

Make : Tisch Qstd Slope : 2.00604
Model : TE-50252 Qstd Intercept : -0.02669
Serial# : 0068 Calibration Due Date : 18-Jan-22

Calibration Information

Plate or ORIFICE Qstd Indicate Ic
Test # (in H,0) (m3/min) (CFM) (corrected) Linear Regression
1 12.20 1.754 60.0 60.00 Slope: 33.7664
2 9.80 1.574 54.0 54.00 Intercept: 1.6616
3 7.20 1.351 50.0 50.00 Corr. Coeff: 0.9906
4 5.00 1.128 40.0 40.00
5 3.00 0.877 30.0 30.00 F of Observations: 5
Calculations
Qstd = 1/m[Sqrt(H20(Pa/Pstd)(Tstd/Ta))-b] m = sampler slope
IC =I[Sqrt(Pa/Pstd)(Tstd/Ta)] b = sampler intercept
I = chart response
Qstd = standard flow rate Tav = daily average temperature
IC = corrected chart response Pav = daily average pressure
I = actual chart response
m = calibrator Qstd slope Calibrate By : —=

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

Pa = actual pressure during calibration (mm Hg)

Tstd = 298 deg K //7 B
Pstd = 760 mm Hg Approve By {1 9@‘/&"’

For subsequent calculation of sampler flow: 4
1/m((D)[Sqrt(298/Tav)(Pav/760)1-b)

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

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

Location : Thai Environmemtal Tech Site ID : Bangkck Date : 3-Aug-21

ITEM : PM10 Serial No: (No.14 )} Calibrate By : Piput

Site Conditions

Barometric Pressure (mmHg) : 760.00 Corrected Pressure (mm Hg) : 760.0
Temperature (°C) : 25.0 Temperature (deg K) : 258.0
Average Press. (mm Hg) : 757.8 Corrected Average (mm Hg) : -
Average Temp (°C) 1 32.6 Average Temp: (Deg K) : -

Calibration Orifice

Make : Tisch Qstd Slope : 2.00604
Model : TE-5025A Qstd Intercept : -0.02669
Serial# : 0068 Calibration Due Date : 18-Jan-22

Calibration Information

Plate or ORIFICE Qstd Indicate IC
Test # (in H,O) (m3/min) (CFM) {corrected) Linear Regression
1 12.80 1.797 62.0 £§2.00 Slope: 33.5248
2 10.00 1.590 56.0 56.00 Intercept: 2.8907
3 7.80 1.406 52.0 52.00 Corr, Coeff: 0.9937
4 5.20 1.150 42.0 42.00
5 3.20 0.905 32.0 32.00 ¢ of Observations: 5
Calculations
Qstd = 1/m[Sqrt(H20(Pa/Pstd)(Tstd/Ta))-b] m = sampler slope
1C =I[Sqrt(Pa/Pstd)(Tstd/Ta)] b = sampler intercept
I = chart response
Qstd = standard flow rate Tav = daily average temperature
IC = corrected chart response Pav = daily average pressure
1 = actual chart response
m = calibrator Qstd slope Calibrate By =<

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

Pa = actual pressure during calibration (mm Hg)

Tstd = 298 deg K -
Pstd = 760 mm Hg Approve By : ﬁdﬁif’v’/ﬂ““ 9}
For subsequent calculation of sampler flow:

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

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

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

Location : Thai Environmemtal Tech Site ID : Bangkok
ITEM : PM10O Serial No: (No.22 )

Site Conditions

Date: 4-Aug-21

Calibrate By : Piput

Barometric Pressure (mm Hg) : 760.00 Corrected Pressure (mm Hg) : 760.0
Temperature (°C) : 25.0 Temperature (deg K) : 298.0
Average Press. (mmHg) : 758.6 Corrected Average (mm Hg) : -
Average Temp (°C) : 32.4 Average Temp: (Deg K) : -

Calibration Orifice

Make : Tisch Qstd Slope : 2.00604
Model : TE-5025A Qstd Intercept : -0.02669
Serial# : 0068 Calibration Due Date : 18-Jan-22

Calibration Information

Plate or ORIFICE Qstd Indicate IC
Test # {in H,0) {m3/min) {CFM) {corrected) Linear Regression
1 12.20 1.754 60.0 60.00 Slope : 33.8607
2 9.80 1.574 54.0 54.00 Intercept: 1.2873
3 7.60 1.388 50.0 50.00 Corr. Coeff: 0.9955
4 5.00 1.128 40.0 40.00
5 3.00 0.877 30.0 30.00 ¢ of Observations: 5
Calculations
Qstd = 1/m[Sqrt(H20(Pa/Pstd)(Tstd/Ta))-b] m = sampler slope
IC =I[Sqrt(Pa/Pstd)(Tstd/Ta)] b = sampler intercept
1 = chart response
Qstd = standard flow rate Tav = daily average temperature
IC = corrected chart response Pav = daily average pressure

1 = actual chart response

m = calibrator Qstd slope Calibrate By
b = calibrator Qstd intercept

Ta = actual temperature during calibration (deg K)

Pa = actual pressure during calibration (mm Hg)

Tstd = 298 deg K

Pstd = 760 mm Hg Approve By

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

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

R e ———————————————————————————————————
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High Volume TSP&PM-10 Calibration Report

Location : Thai Environmemtal Tech Site ID : Bangkok Date : 3-Aug-21

ITEM : PM10O Serial No: (No.12 ) Calibrate By : Piput

Site Conditions

Barometric Pressure (mm Hg) : 760.00 Corrected Pressure (mm Hg) : 760.0
Temperature (°C) 1 25.0 Temperature (deg K) : 298.0
Average Press. (mmHg) : 757.6 Corrected Average (mm Hg) : -
Average Temp (°C) : 31.8 Average Temp: (Deg K) : -

Calibration Orifice

Make: Tisch Qstd Slope : 2.00604
Model : TE-5025A Qstd Intercept : -0.02669
Serial# : 0068 Calibration Due Date : 18-Jan-22

Calibration Information

Plate or ORIFICE Qstd Indicate IC
Test # (in H,0) {m3/min) (CFM) {corrected) Linear Regression
1 12.20 1.754 60.0 60.00 Slope: 34.3081
2 9.40 1.542 54.0 54.00 Intercept: 1.1583
3 7.20 1.351 50.0 50.00 Corr. Coeff: 0.9915
4 5.00 1.128 40.0 40.00
5 3.00 0.877 30.0 30.00 F of Observations: 5
Calculations
Qstd = 1/m[Sqrt{(H20(Pa/Pstd)(Tstd/Ta))-b] m = sampler slope
IC =I[Sqrt(Pa/Pstd)(Tstd/Ta)] b = sampler intercept
I = chart response
Qstd = standard flow rate Tav = daily average temperature
IC = corrected chart response Pav = daily average pressure
1 = actual chart response
m = calibrator Qstd slope Calibrate By : e

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

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

PN
Pstd = 760 mm Hg Approve By : I’Q&C&‘ n
For subsequent calculation of sampler flow: : 4
1/m((D[Sqrt(298/Tav)(Pav/760)]-b)

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

e ————— —— L —————— I —

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






Equipment :
Manufacturer :

Model :

Serial No. :
ID No.:

Submitted by :

Location :

Received order :
Calibration Date :

Relative Humidity :

Calibrated by :

Approved by :

(/) Malee Butkruea
() Suwit Imjai

Issue Date :

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES %
534/4 PATTANAKARN ROAD $OI 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL. 0-2717-3000-27

Ambient Temperature :

FAX.0-2719-9484

Cert.No.: 21MM172
Page.: 1 of 3

Certificate of Calibration

Electronic Balance
Mettler Toledo
AB204
1116392227
TET.LAB.BALO1

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

Balance Room

26 April 2021
26 April 2021

15 °C to 40 °C
30 % to 90 %

Khit Ruttanaprapachai

Wl -

Approved Signatory

() Pornthippa Tameyakul

11 May 2021

The Uncertainties are for a confidence probability of approximately 95%
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Equipment : Electronic Balance

" Condition As-Received : Used ltem
<~ Reference : 2104-04800C-15

© Procedure used :-

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

measurement method against standard weight.
/. Condition of this result of calibration
.~ 1. Reference standard instruments:-

Cert.No.: 21MM172
Page: 2 0of 3

Instruments Model Serial No. ID No. Test report No.

Due date

©* 1) Standard Weight Set (E2 15884 24053 70RC0O07 MM-0189-19
-+ 2. This certificate Is valid only to the item calibrated on date and place of calibration.
£ 3. This result of calibration was made on requested at the point specified by customer.

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

" 5. This certification is traceable to the Intermational System of Unit.

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

/ Range capacity : 0 g to 210 g Resolution 0.0001 g
. Before Adjustment :
Balance : Measurement Coverage
Applied Weight Reading Correction Uncertainty Factor
(9) (g) (g) (mg) (k)
100 99.9996 +0.0004 0.19 2
200 199.9993 +0.0007 0.29 2
© After Adjustment :
1. Determination of the standard deviation of weighing machine {n=10)
Applied Weight Standard Deviation
(9) of Reading (g )
100 0.00004
200 0.00005

17 Jan 2022
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a 1053756




Equipment: Electronic Balance

* Condition As-Received : Used ltem

. Reference : 2104-04800C-15

. Result of calibration

2. Effect of off center loading

A mass of 100 g was placed to various position on the pan.
.+ The weighing machine reading error obtained is given in the table

Position 1  Position2  Position 3

Position 4 Position 5

(9) (g) (g) (9) (g)

-0.0002 -0.0003 -0.0002 0.0000 +0.0001

_* 3. Departure from nominal value
Balance Measurement
Applied Weight Reading Correction Uncertainty

(g) (g) (g9) (tmg)
Unload 0.0000 0.0000 0.1
0.01 : 0.0101 -0.0001 0.11
0.1 0.1000 0.0000 0.11
0.5 0.5001 -0.0001 0.11
1 1.0002 -0.0002 0.1
5 5.0002 -0.0002 0.14
10 10.0001 -0.0001 0.11
25 24,9999 +0.0001 0.12
50 49.9999 +0.0001 0.13
100 100.0000 0.0000 0.19
200 200.0000 0.0000 0.29

Cert.No.: 21MM172
Page: 3 of 3

Front

Maximum difference between
off-center and central loading

(9)
0.0003

Coverage
Factor
(k)
2.04
2.04
2.04
2.04
2.04
2.04
2.03
2

2
2
2

. 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 %.

-o0o-
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CERTIFICATE OF ANALYSIS

Custamer Detail:

Thai Environmental Technic Ltd

Cylinder Deseription:

_Aliminum S0 L

Production Order Number: 93130878
Material Number: 533100-AL-44

Certificaticn Date:01-Sep-2015
Expiry Dute: 01-Sep-2023

P He sen sl enient o

s uving

aprprevanntely

va standnrd wncortain

Certificate Number:

3064/15

Analyst:

Cylinder Number:

D824408

3

Nominal Osiinder Cunivist:

6.900 M?

i
| Approse /\ ;
) :

Nominua) Pressure:

145.0 Bar

Valve Qurict:

CGA 350 Brass

To Re-Order Please Quoie:

533100-AL-44

pressure is below 150psig.

minimum minor component,

Comment: e It is recommendcd that this product be not used below 59% of actual contents or should not be used when its aas
& Other impurities that detect by analytical condition of this mixture shall be repors if it is more than 0% of

& Keep and use in well-ventilated and secure area.

usen AU (UstinAlng) SR (URBU)
redousdLEaLas 0107537000785
Sy 15 U008 10 2/3 AY 14 PUANOUTRSTIA 1. 6.5 AUV

a,u'l\xﬁao.aunsx)swns 10540 nsAwr (66) 2338-6100  Insans (66) 2338-6333
Tsovauoalnss: 105 wJ 5 nuwadas o.My 3:BUINsT 24180
TnsAwr (66) 38.570-479-93 Tnsans (66)-38.570-323

Linde (Thailand) Public Company Limited

FC. Kegetalion na.0107537000725

15 Floor, Bangna Tower A, 2/3 Moo 14, Bangna Trad KM. 6.5 Road, Bangkaew

Bangplee, Samutprakarn 10540, Tel (66) 2338-6100 Fax (66) 2338-6333

Wellgrow Plant : 105 Moo 5, T.Bangsamak, A.Bangpakong, Chachaengsan 24180
Thailand, Tel (66) 38.570-479-93 Fax {66) 38.570-323



CERTIFICATE OF ANALYSIS

Analyptical Result

Component Request Certified Certified Method Assav Date

Concentration Concentration Uncertainty
Carbon Monoxide 80.0 ppm 80.9 ppm + 1 % relative (6) 1-PB-352 31-Aug-2015

In Nitrogen

Rcfc'r:cncqmw Concentration Fxp;red Dute
Standard
Carbon Monoxide 1030908G 50.02 £ 0.25 ppm 26-Nov-2019

i In Nitrogen

instrument MakeMuodel

Digi LAB Excalibur HE Series FTIR-CO 03-Aug-2015

hethod of Analyais

i Gas Chrometsgraph

2 Paramegnetic Ovyveen Analyser

3 Electrochemizz! Oxy pen Analyser
4 Elecuochemical Mosture Analyser
5. Towai Hydrocarbon Analyser

€. Other specificd

Cylinder NumberD824408 Certifeation Date: 01-Sep-2015
Production Order Number90130878 Expiration Date:01-Sep-2023
Page 2 of 2

uSdn Awd Usanding) dafiA (L) Linde (Thailand) Public Company Limited
bmainatousst 10753700 PAC. Regikabon nd 0107537000725
B 15 Umunaos 192/3 vl 14 GLWUTUHRS™M L. 6.5 AUTWD 15" Floar, Bangna Tower A, 2/3 Mo 14, Bangna Trad KM. 6.5 Road, Bangkaew
U 0.A9SUSYS 10540 Tnseun (66) 2338-6100  Insans (66) 2338-6333 Bangplee, Samutprakarn 10540, Tel (66) 2338-6100  Fax (66) 2338-6333
Tsounuioalnsd : 105 v 5 AUWADAS BUTHENY DuBUINSY 24180 Wellgrow Plant: 105 Mao 5, T. k, A.Bangpakong, Chachoengsao 24180

Insfurt (66) 38.570-479-93 Tnsans (66) 38.570-323 Thailand, Tel (66) 38.570-479-93 Fax (66) 38.570-323



CERTIFICATE OF ANALYSIS

Customer Detail:

Thai Environmental Technic Ltd

Cylinder Description:
Aluminum 47 L

Production Order Number: 99130852
Material Number: 433000-AK-44
Certification Date:m-gep-zo]s
Expiry Date: 01-Sep-2023

The measurement of
Stass, The Assay of
Certification of Ga
specified. The re
approvimniely $8%,

TOUs

tis reference maierial is traceable 1o 81 through the refercoce siandard witteh is traceable 1o Suis
“tzndard has been performed in accordsinee with the EPA Traceahility Protocot EP A-600/F-
aiibration Standards using procedure GI The vesults are evpressed on a moleimole basis,
tod upeertainty is based on a standard encertainty mueltiplied by covernge factor

National Staudard of
for the Agsay and
<ise

didence af

proviging

Certificate Number:

3063/15

Y}

Cviinder Number:

ND24989

L
i

THITIRAT LOYRAT

Nomiral Cylinder Content:

6.480 M3

Nominal Pressure:

“~ 1 145.0 Bar

Approve: /!
| dﬁl (o>

SURANVARAMUTHARAT

Valve Outicts

CGA 350 Brass

To Re-Order Please Quote:
433000-AK-44

pressure is below 150psig.
@ Other impurities that det
minimum minor companent.

Comment: ® It is recommended that this product be not used below 5% of actual contents or should not be used when jts gas
§1 . =
cct by anzahytical condition of this mixture shall be repert if it is more than 0% of

& Keep and use in well-ventilated and secure area.

usGn awd (Us:inalne) R (UNIBL)
et 010TE37007ES
Su 15 UDUIM0es 18 2/3 W 14 NULUIOWTASTA NU. 6.5 AUTNTD
0.00ud 9.ansUsINTG 10540 s (66) 2336-6100  Tnsans (66) 2338-6333
Tsooutoalnsg : 105 Wy 5 muwalas o.uwd:nu a:BuNsT 24180
Tnstluri (66) 28.570-479-93 Insans (66) 38.570-323

Page 1 of 2

Linde (Thailand) Public Company Limited

PLL. Regastrakion no G1O7537000785

15" Floor, Bangna Tower A, 2/3 Moo 14, Bangna Trad KM. 6.5 Road, Bangkaew

Bangplee, Samutprakarn 10540, Tel (66) 23386100 Fax (66) 2338-6333

wellgrow Plant: 105 Moo 5, T.Bangsamak, A.Bangpakong, Chachoengsao 24180
Thailand, Tel (66) 38.570-479-93 Fax (66) 38.570-323




CERTIFICATE OF ANALYSIS

Analytical Result

In Nitrogen

Component Request Certified Certified Method Assay Date
Concentration Concentration Uncertainty
Carbon Monoxide 40.0 ppm 41.1 ppm + 1 % relative (6) I-PB-352 31-Aug-2015

Reference Standard used irdssay

Reference Cxylinder No.
Standard .

Carbon Monoxide 103090SG

In Nitrogen

Concentration Expired Date
50.02 £ 0.25 ppm 26-Nov-2019

Analytical Instruments used i1 4ssay

Instrument/Make/Model

Digi LAB Excalibur HE Serices

Anaiytical Principle Last Muliipoint Calibration

FTIR-CO 03-Aug-2015

Method of Analvss
1. {as Chromatograph

Paramagnetic Oxygen Analyser

[P

Llectrochemical Oxygen Analyser

N

Electrochenneal Motsture Analyser

o

. Total Hydrocarbon Analvser

o

Other spegificd

Cylinder NumberND24989
Production Order Number9(130852

Certifeation Date: 01-Sep-2015
Expiration Date: 01-Sep-2023

Usgn awd Ustnalne) $ada (unwu)
kTt DUAL 0107537000785
Bu 15 LoUIM309$ 10 2/3 Y T4 NULUIDUMRSHA W, 6.5 AU
2.UTwA 9.aynsUsINS 10540 InsAwr (66) 2338-6100  Insans (66) 2338-6333
Tsovruioalnss : 105 WY 5 RUWEDAS B.UU:NY B:BUINST 24180
TnsAwri (66) 38.570-479-93 Insans (66) 38.570-323

Linde (Thailand) Public Company Limited

P Registiation ne C107537030785

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

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



Thai Environmental Technic Limited
UsEn malagdsnadsulng 9106

Analyzer Calibration Report

Calibrate Date . 24-Feb-21 Temperature (°C) : 25°C

Analyzer Type : €O Barometer (mmHg) : 759.9

Brand . Thermwo Humidity (50+15%): 50.0 %RH

Model . 42C Dilutor T

Serial Number : 48062-846337 (No.3) Zero Air . API M701 S/N1926
Range . 100 ppb Standard gas . DB824408,ND24989

Calibration of Span

Supply Gas Ref Value(ppb) Before of Span.(ppb) | After of Span.(ppb) Abs% diff of Span
Zero 0.0 1.6 0.0 0.00
Span 80.9 82.3 80.9 0.00

Multi Point Calibration

Ref Value(ppb) | Analyzer Disp.(ppb) : Output Difference :
Diff (ppb) - Percent Diff Abs Percent Diff
0.0 0.1 0.1 0.00 0.12
41.1 41.7 0.6 0.01 1.46
80.9 80.7 -0.2 0.00 0.25
Average Diff (%) 0.61

Multi Point Calibration

y = 0.9964x + 0.314
80.0 ‘ RE= 0,999VB
70.0

60.0 //

50.0

B/
40.0
30.0 e

Analyzer Disp.(ppb)

0.0 20.0 40.0 60.0 80.0 100.0
Ref Value(ppb)

e——
) E > 7
Calibrate by U - Approved by : / &yaoﬁp (B

ulyased : 00 Juhousid 02/09/15 mafitvurlesu : QF-QPI16-06

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






Q

Calibrate Date
Analyzer Type
Brand
Model

Serial Number

Thai Environmental Technic Limited
UYISEN manadunageylng ann

Analyzer Calibration Report

23-Aug-21

cOo

Horiba

APMA 360CE

42088-7001 (No.1)

Temperature (°C)
Barometer (mmHg) :
Humidity (5015 %) :
Dilutor :
Zero Air

26°C

758.5

50.0

API M700 S/N625

API M701 S/N1926

Range 100 ppm Standard gas D824408,ND24989
Calibration of Span

Supply Gas Ref Value(ppm) Before of Span.(ppm) | After of Span.(ppm) Abs% diff of Span
Zero 0.0 -1.10 0.00 0.00
Span 80.9 79.00 80.90 0.00

Multi Point Calibration
Ref Value(ppm) Analyzer Disp.(ppm) - Output Dltjference -

Diff (ppm) Percent Diff Abs Percent Diff
0.0 0.00 0.0 0.00 0.00
41.1 40.50 -0.6 -0.01 1.46
80.9 78.70 -2.2 -0.03 2.72
Average Diff (%) 1.38

Analyzer Disp.{ppm}

Multi Point Calibration

90.00 -
80.00 -

y=0.8729x + 0.1698

70.00

R*=0.

9999/‘3

/

60.00
50.00

/

40.00

/

/"

30.00
20.00

/

/

10.00

o

0.00

0.0 20.0

40.0 60.0

Ref Value(ppm)

80.0

100.0

Calibrate by: %CJ\LL S

a7
Approved by : } f 5?4/‘/2""" g

uftlvpsed ; 0o

Thai Environmental Technic Limited

o

uneuliA 02/09/15

ufinuuvedi : QF-QP16-06

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







Thai Environmental Technic Limited

USHN ImaladiuIndonIng a1ne

Analyzer Calibration Report
Calibrate Date 24-Feb-21 Temperature (°C) 25°C
Analyzer Type co Barometer (mmHg) : 752.9
Brand Tyledyne Humidity (5015 %): 50.0 %RH
Model 300E Dilutor -
Serial Number 1066 (No.2) Zero Air API M701 S/N1926
Range 100 ppm Standard gas D824408,ND24989
Calibration of Span
Supply Gas Ref Value(ppm) Before of Span.(ppm) | After of Span.(ppm) Abs% diff of Span
Zero 0.0 0.2 0.0 0.00
Span 80.9 81.8 80.8 0.00
Multi Point Calibration
. Output Difference
Ref Value(ppm Analyzer Disp.
(ppm) yzer Disp.(ppm) Diff (ppm) Percent Diff Abs Percent Diff
0.0 0.2 0.2 0.00 0.25
41.1 41.6 0.5 0.01 1.22
80.9 80.5 -0.4 0.00 0.45
Average Diff (%) 0.65

Multi Point Calibration

0.0 -
20.0 : y:OiB_ngg;;):;BSﬁL -
= ™0 //
= 60.0
& 500 e
E 40.0 /E'/
-§ 30.0 /
< 200
10.0 /
0.0 a/ : 1 , : ‘
0.0 20.0 40.0 60.0 80.0 100.0
Ref Value(ppm)

7/ ,
Approved by : d/’% -

U5
Calibrate by: 8 .

w A wa

uflunged < 00 Jufloysid 02/09/15 mvfiuuuesy : QF-QP16-06

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






Thai Environmental Technic Limited

W3EN matadunadaulng 3100

Analyzer Calibration Report

Calibrate Date 20-Aug-21 Temperature (°C ) 26°C
Analyzer Type co Barometer (mmHg) : 758.6
Brand Thermo Humidity (50+15 %): 58.9
Model 42C Dilutor . API M700 S/N625
Serial Number 48062-846337 (No.3) Zero Air API M701 S/N1926
Range 100 ppm Standard gas D824408,ND24989
Calibration of Span
Supply Gas Ref Value(ppm) Before of Span.(ppm) | After of Span.(ppn1) Abs% diff of Span
Zero 0.0 ' 1.6 0.0 0.00
Span 80.9 82.3 80.9 0.00
Multi Point Calibration
Ref Value(ppm) Analyzer Disp.(ppm) - Qutput Difference -
Diff (ppm) Percent Diff Abs Percent Diff
0.0 0.1 0.1 0.00 0.12
41.1 41.7 0.6 0.01 1.46
80.9 80.7 ~-0.2 0.00 0.25
Average Diff (%) 0.61
s Multi Point Calibration
5 700 - s -
o 60.0 +
.§ 50.0 B//
5 40.0
2 300 e
2 200 /
10.0 e
0.0 E/ : : : : 3
0.0 20.0 40.0 60.0 80.0 100.0
Ref Value(ppm)

/'7 )
Approved by : [ i éf ‘?’C'L"" &

~ — 6
Calibrate by: L/H'E/\/ <
‘&z‘

/

= e

uieuIA 02/09/15 mYfiLuuvesy : QF-QP16-06

e

ufluasadi : 00

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






. Certificate Of Analysis

Special Gases Mixture
Customer Details
Name: Address: Customer Tag No.:
Thai Environmentat Technic Ltd. 1/6 Soi Ramkhamhaeng 145,
Saphansoong, Saphansoong, Bangkek
10240
Certificate Details -
Number: 2015/20 Date of issue: 11-May-2020 Expity date: 10-May-2022
Material Details
Production Order: 90159318 Material Code: 640300-5K-44 Cylinder No.: A006735K
Gas content: 5.52 \m° Filling pressure: 145.0 bar Valve: CGA 66055
Cylinder Owner: LINDE Cylinder Material: Spectra seal Cybfider Size: 40L
Laboratory Report o
Analytical Result
Component Norminal Analysis Result' inty?  Method of Analysis® Assay Date
p Concentration nalysis Resu Uncertainty ethod of Analysis y
Nitric Oxide 40.0 ppm 39.9 ppm + 10 relative (6) -PB-352 4-May & 11-May-20
Other NOx impurity Less than 1.9 ppm
In Nitrogen
Reference Stondard used in Assay
Reference Standard Cylinder number Cancentration Expiry date:
Nitric Oxide 26606356 25.64 +0.26 ppm 6-Aug-2021

In Nitrogen

instrument/Make/Model
FTIR Spectrometers Nicolet iS50

Analytical Instruments used in Assay

Analytical Principle
FTIR-NO

Last Multipoint Calibration
23-Apr-2020

Recommend usage condition

Minimum utilization:

Storage condition:

5% of actual content or before expire date whichever comes first.

Keep in well ventilation and secure area.

Comments

when reordering, please quote the material number

Note:

1. All results expressed in this report ate on mole/male basis, unless otherwise specified. The Assay of ths Standard has been per{'ormed in

accordance with the E8A Traceabilify Profocal EBA-600/R-12/531 lor the Assay and Lertilea1i5i 6f Gaseaus Calibraon Standards using protedure G1
2.The reporied expanded uncertainty 1s based on a standard uncentainty multiplied by a coverage factos k=2, pioviding a tevel of conflidence of approximately 95%.
The measurement of this material is raceable 1o the S through the reference gas standatd which is Iraceable to Swiss National Standard of Mass or

Sukanya Parinyasoontorn /[4‘/

3.{1) Gas Chromatography, (2) Pasamagnelic Oxygen Analyzer, (3) Electrochemical Oxygen Analyzer, (4) Electiochemical Moistute Analyzer,
(5} Total Hydrocarbon Analyzer, (6) Other - Specilied

other recognised national meliofogy institutes. )
Page of 1 Signatory for and on behalf of Linde (Thaitand} Co., Ltd.

This report shall not be reproduced except in full
USdn WA (UsanAlng) 91fR (UMIBL)
S mard 010753700785
8 15 UWUYNNI0S 10 2/3 Vi) 14 NUARMIRILASIA MU, 6.5 AUWIAD
aarus 0.aynsusinig 10540 saur (66) 2338-6100  Tnsans (66) 2338-6333
Tsvoqutoalnsd : 105 W 5 ALUWATAS B.uwknn Q:BIns 24180
Tnser (66) 38.570-479-93 Tnsas {66) 38.570-323

PB-002/F006
Linde (Thailand) Public Company Limitelis:/1, 01 October 2019

AC. Reghyabonnp 016757600725

15 Floor, Bangna Tower A, 2/3 Moo 14, Bangna Trad KM, 6.5 Road, Bangkaew

Bangpiee, 5amulprakarn 10540, Tel (66) 2338-6100 Fax (66) 23386333

wellgrow Plant : 105 Moo S, T.Bangsamak, A.Bangpakeng, Chachoengsao 24180
Thaifond, Tel (66) 38.570-479-93 Fax {66) 38.570-323
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Special Gases Mixture

Customer Details

Name: Address: Customer Tag No.:
Thai Environmental Technic Ltd. 1/6 Soi Ramkhamhaeng 145,
Saphansoong, Saphansoong, Bangkok
10240
Certificate Details
Number: 2422/21 Date of Issue: 15-Jun-2021 Expiry date: 15-Jun-2023
Material Details
Production Order: 90166058 Material Code: 472400-5K-34 Cylinder No.: ADD8225K
Gas content: 5.23 M Filling pressure: 137.0 bar Valve: CGA 66055
Cylinder Qwner: LINDE Cylinder Materiak: Spectra seal Cylinder Size: 40l
taboratory Repart
Analytical Result
Component Co:?;[;lsrr;z:pn Analysis Result' Uncertainty® Method of Analysis® Assay Date
Sulphur Dioxide 45.0 ppm 45,1 ppm + 1% relative (6) 1-PB-352 7-Jun & 14-Jun-21
Nitric Oxide 45.0 ppm 47.5 ppm + 1% relative (6)1-PB-352 7-Jun & 14-Jun-21
Other NOX impurity Less than 2.3 ppm
Carbon Monoxide 100 ppm 99.8 ppm + 10 relative (6) -PB-352 7-Jun & 14-Jun-21
In Nitiogen
Reference Standard used in Assay
Reference Standard Cylinder number Concentration Expiry date:
Sulphur Dioxide D619726 69.2+ 0.2 ppm 2-Dec-2022
Nitric Oxide DET9726 71.4%0.2 ppm 2-Dec-2022
Carbon Monoxide D619726 70.5+0.2 ppm 2-Dec-2022
in Nitrogen

s Analytical Instruments used in Assay

Analytical Principle Last Multipoint Calibration

Instrutent,/Make/Model

FTIR Spectrometers Nicolet iS50 FTIR-S02 7-jun-2021
FTIR Spectiometers Nicolet iS50 FTIR-NO 7-May & 11-Jun-21
FTIR Spectrameters Nicolet iS50 - FTIR-CO 13-May & 14-Jun-21

Recommend usage condition
Minimum utilization: 5% of actual content o1 before expire date whichever comes first.
Storage condition: Keep in well ventilation and secute area.

Comments . L
when reordering, please quote the material number

Note:

1. All results expressed i this repor! are on mole/mole basis, unless otherwise specified. The Assay of this Standard has been perfarmed in

accordance with {he EPA Traceability Potocal EPA-600/R-12/531 [or the Assay and Cettrfication of Gaseous Calibration Standards using procedure G1

2. The reported expanded uncertainly is based on a standard uncertainty multiplied by a covetage factos k=2, providing a level of confidence of approximately $5%.
The measurement of this matenal isAsaceable Lo the Sithrough the telerence gas standard which ts lraceable ta Swiss National Standatd of Mass of

othes recognised national metiology inshitutes.
3. (1) Gas Chiomatography, {2) Paramagnetic Oxygen Analyzet, (3) Elecirachemical Oxygen Analyzes, (4) Eiectrochemical Maislute Analyzer,

(5} Total Hydiocarben Analyzer, (6) Other - Speaified

Sukanya Parinyasoontarn

Page 1ol 1
This reporl shall nat be teproduced exceptin full

USEn SWR (Usnelne) S1TR (unnuy)
ROUaSTIEc] 01075300
Su 15 UWIMAL0S 18 2/3 w1 14 ARUMN-ASIA MU, 6.5 AUTILD

BUWUE D.ENSUSINS 10540 st (66) 2338-6100 Tnsa1s (66) 2338-6333
Tsvouioalnsd: 105 wi 5 RUwWaDAs LN G:Bunst 24180
Inséturt (66) 38.570-479-93 Tnsans (66) 38.570-323

Signatory for and on behalf of Linde (Thailand) Co., Lid.

PB-002/F006

Linde (Thailand) Public Company Limited Issil/2. 01 Apri 2021

PC Aeghilratian noQ3QTS37000785
15" Floor, Bangna Tower A, 2/3 Moo 14, Bangna Tiad KM. 6.5 Road, Bangkaew

Bangplee, Samutprakarn 10540, Tel (66) 2338-6100 Fax (66) 2338-6333
wellgrow Plant: 105 Moo 5, T.Bangsamak, A.Bangpakong, Chachoengsao 24180
Thailand, Tel (66) 38.570-479-93 fax (€6) 38.570-323






Thai Environmental Technic Limited
USHn malagunadoulng sna

NOx Analyzer Calibration Report

Calibrate Date : 19-Feb-21 Temperature (°C) : 25°C
Analyzer Type : NOx Barometer (mmHg) : 755.0
Brand : API Humidity (50+15 %) : 50.0%RH
Model - TML~41-H-02 Dilutor . API M700 S/N 625
Serial Number : 495 (No.23) Zero Air - API M701 S/N 1926
Range : 500 ppb Standard gas : A006733K
Calibration of Span
Before of Span.(ppb) After of Span.(ppb)
Supply Gas Ref Value(ppb % diff of Span
PPy ®P) ox [ no | w0, | Nox | wo | wo, | % P
Zero 0.0 1.3 1.1 0.2 0.0 0.0 0.0 0.0
Span 400.0 397.0 397.0 0.0 400.0 400.0 0.0 0.0
Multi Point Calibration
Analyzer Disp.(ppb .
Ref Value(ppb) YZ p-(ppb) : Outpvjlt Difference :
NOx NO NO, Diff(ppb) % Diff Abs (%) Diff
0.0 0.2 0.2 0.0 0.20 0.001 0.05
100.0 103.0 101.0 2.0 1.00 0.010 1.00
200.0 201.0 198.0 3.0 -2.00 -0.010 1.00
400.0 403.0 401.0 2.0 1.00 0.003 0.25
Average Diff (%) 0.58
Multi Point Calibration
450.0 s
; y =1.0007x-0.08 _
4000 4 RF=0.9859 7~
— 350.0
2 P
£ 3000 - / -
& 2500 -
8
5 200.0 /E!/
£ 150.0
=4
< 1000 /
50.0
0.0 ; 7 . : )
0.0 100.0 200.0 300.0 400.0 500.0
Ref Value(ppb)
Calibrate by: W - Approved by (E}}/ acho B
udluns e : 00 Fuftonid 0209115 ufiuuued : QF-QP16-06
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NOx Analyzer Calibration Report

Calibrate Date : 20-Aug-21
Analyzer Type : NOx

Temperature (°C) : 25 °c
Barometer (mmHg) : 752-2

Brand . API Humidity (50+£15 %) : 50.0%RH
Model . 200 E Dilutar . API M700 S/N 625
Serial Number : 392 (No.19) Zero Air . APT M701 S/N 1926
Range : 500 ppb Standard gas : A008225K
Calibration of Span
Before of Span.(ppb) After of Span.(ppb) .
Supply Gas Ref Value(ppb - % diff of S
i PP ox T wo | No. | Nox NO NO, ’ pan
Zero 0.0 2.3 2.2 0.1 0.2 0.2 0.0 0.2
Span 400.0 381.0 378.0 2.0 399.0 399.0 0.0 -0.3
Multi Point Calibration
Analyzer Disp.(ppb i
Ref Value(ppb) Y p-(ppb) : A Outpl‘lt Difference .
NOx NO NO, Diff(ppb) % Diff Abs (%) Diff
0.0 0.2 0.2 0.0 0.20 0.001 0.05
100.0 101 98.7 1.3 -0.30 -0.003 0.30
200.0 19%.0 198.0 1.0 -2.00 -0.010 1.00
400.0 397.0 396.0 1.0 -4.00 -0.010 1.00
Average Diff (%) : 0.59
Multi Point Calibration
450.0
y=0.989x +0.4
400.0

350.0 | wer
300.0 /
250.0 e

200.0 /
150.0
100.0 /
50.0
0.0 =:/ )

0.0 100.0 200.0 300.0 400.0 500.0
Ref Value(ppb)

_—
Calibrate by: M é - Approved by : (E;g@af/m 8]

Analyzer Disp.(ppb)

B
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NOx Analyzer Calibration Report

Calibrate Date : 10-Aug-21 Temperature (°C) : 25°C
Analyzer Type : NOx Barometer (mmHg) : 759.9
Brand . API Humidity (50+15 %) : 50.0%RH
Model . 200 B Dilutor . API M700 S/N 625
Serial Number : 1732 (No.5) Zero Air : API M701 S/N 1926
Range : 500 ppb Standard gas ; £008228K
Calibration of Span
Supply Gas Ref Value(ppb) Noliefore O;S(];)an.(ppt;)l 0, NOXAﬁer ofIigan.(ppb)N o % diff of Span
Zero 0.0 2.4 2.3 0.1 0.2 0.2 0.0 0.2
Span 400.0 397.0 385.0 2.0 3587.0 387.0 0.0 -0.8

Multi Point Calibration

Analyzer Disp.(ppb iffer
Ref Value(ppb) Y p-(ppb) ‘ Outp%r[ Difference ‘
NOx NO NO, Diff(ppb) % Diff Abs (%) Diff
0.0 0.2 0.2 0.2 0.20 0.001 0.05
100.0 101.0 99.8 1.2 -0.20 -0.002 0.20
200.0 198.0 187.0 1.0 -3.00 -0.015 1.50
400.0 396.0 385.0 1.0 -5.00 -0.013 1.25
Average Diff (%) 0.75
Multi Point Calibration
450.0
; y =0.9861x + 0.44
400.0 RIZ T
— 350.0
2 /
£ 3000
,g' 250.0 /
S 200.0 /
2 150.0
<
< 100.0 /3/
50.0
0.0 r_./ : . ; ; .
0.0 100.0 200.0 300.0 400.0 500.0
Ref Value(ppb)
M >
=7
11 Tt
Calibratc by: u ¢ Appro\red by : ! [éj [ ad @
U
uflundsdi : 00 fuﬁaqﬁ‘ﬁ 02/09/15 mafiuuuted - QF-QP16-06

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

Instruments Information

Calibrated Date: 08 November 2021

Analyzer Type: NO/NO2/NOx Analyzer
Model: 42C

Manufacturer Thermo Environmental

SIN: 60871-328

Calibration System

Calibrator Unit Standard Gas

Dilutor Model Dasibi Model 5008 NO Conc 55.47 PPM

SIN: 705 S02 Conc 55.11 PPM

ZERO AIR Genearator API Model 701 CO Conc 4,535 PPM
SIN: 1924

Cylinder number EB0129027

Expire Date: 29 Oct. 2027

Environment: Temperature__25

5 °C

Humidity:__ 51 %RH

Calibration Check ( Before adjust )

Gw(}eﬁ

Calibrate By : Mr. Pasagorn Samol

Zero Span
GAS Reading Value Expected Value Drift Reading Vaiue Expected Value
(ppb) (ppb) {ppb) (ppb) (pPb) Drift%
NO 0.1 0.0 0.1 397.8 400.0 -0.5
NOx 0.1 0.0 0.1 398.5 400.0 -0.4
Calibration Check ( After adjust )
Zero Span
GAS Reading Value Expected Value Drift Reading Value Expected Value
(ppb) (ppb) (ppb) {ppb) (ppb) Drift%
NO 0.0 0.0 0.0 400.0 400.0 0.0
NOx 0.0 0.0 0.0 400.0 400.0 0.0
Single Point Calibration Chart
450 397.8
S 400 400.0
Z‘l'g" 350 //-
'}3 300 —
= 250 /
(7]
2 2wb— - -
Z 150
100
50 6+
0
0,000 400.0
NO Reference Value (ppb)
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NOx Analyzer Calibration Report

Calibrate Date : 13-Aug-21 Temperature (°C) : 25°C
Analyzer Type : NOx Barometer (mmHg) : 759-9
Brand : API Humidity (50+15 %) : 50.0%RH
Model . 200 A Dilutor . API M700 S/N 625
Serial Number : 777 (No.25) Zero Air . API M701 S/N 1926
Range : 500 ppb Standard gas : 'A008225K
Calibration of Span
Supply Gas Ref Value(ppb) NOP;efore oi]Sgan.(ppElgoz No:kftcr ofligan.(ppb)N 5; % diff of Span
Zero 0.0 2.2 2.0 0.2 0.2 0.2 0.0 20.0
Span 400.0 396.0 35%4.0 2.0 398.0 398.0 0.0 -0.5

Multi Point Calibration

Analyzer Disp.(ppb i
Ref Value(ppb) Y. p-(ppb) . Outpl’.lt Difference :
NOx NO NO, Diff(ppb) % Diff Abs (%) Diff
0.0 0.2 0.2 0.0 0.20 0.001 0.05
100.0 101.0 59.8 1.2 -0.20 -0.002 0.20
200.0 198.0 | 197.0 1.0 -3.00 -0.015 1.50
400.0 389.0 398.0 1.0 -2.00 -0.005 0.50
Average Diff (%) 0.56
Multi Point Calibration
450.0
y=0.9938x - 0.16 -
400.0 T /u
— 350.0
2 /
2 300.0 /
g 250.0
5 200.0 /
< 150.0
£ /
< 100.0 /..
50.0
0.0 ; : : : )
0.0 100.0 200.0 300.0 400.0 500.0
Ref Value(ppb)
'—/' B
{ , ?
Calibrate by: ‘ Approved by : 3/00&‘5‘) 2
v,
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NOx Analyzer Calibration Report

Calibrate Date : 22-Feb-21
Analyzer Type : NOX

Temperature (°C) : 25°C
Barometer (mmHg) : 755.0

Brand . APT Humidity (50£15 %) : 50.0%RH
Model . 200 A Dilutor . API M700 S/N 625
Serial Number : 1775 (No.26) Zero Air . API M701 S/N 1926
Range : 500 ppb Standard gas . A006735K
Calibration of Span
Before of Span.(ppb) After of Span.(ppb)
Supply Gas Ref Value(ppb % diff of Span

PPy PP TXox | no | No, | wWox | No | wo, | ® P

Zero 0.0 0.7 0.1 0.6 0.0 0.0 0.0

Span 400.0 392.0 391.0 1.0 400.0 400.0 0.0

Multi Point Calibration

Ref Value(ppb) Anfalyzer Disp.(ppb) Output Difference
NOx NO NO, Diff{ppb) % Diff Abs (%) Diff
0.0 0.3 0.1 0.2 0.10 0.000 0.03
100.0 102.0 101.0 1.0 1.00 0.010 1.00
200.0 201.0 200.0 1.0 0.00 0.000 0.00
400.0 403.0 400.0 3.0 0.00 0.000 0.00
Average Diff (%) 0.26
Multi Point Calibration
450.0
400.0 y=0.9989% + 0.46

5 3
350.0 Rl /
300.0 pd

250.0 P

200.0 =

150.0 /

100.0 /E!/
50.0

0.0 Ez/
0.0

Analyzer Disp.(ppb)

100.0 200.0 300.0 400.0 500.0
Ref Value(ppb)

Calibrate by: U ” Approved by : 7’5‘"’ [’Z‘V 65

ufluase® ; 00 FuReuaiR 02/09/15 @yiinuuwesy ;: QF-QP16-06
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NOx Analyzer Calibration Report

Calibrate Date : 20-Aug-21 Temperature (°C) : 25°C
Analyzer Type : NOx Barometer (mmHg) : 759.2
Brand : API Humidity (50+15 %) : 50.0%RH
Model . 200 E Dilutor . API M700 S/N 625
Serial Number : 1281 (No.20) Zero Air . API M701 S/N 1926
Range : 500 ppb Standard gas : A008228K
Calibration of Span
Supply Gas Ref Value(ppb) Noliefore O;Sé)an.(ppl;)l o NO:fter ofI\SIgan.(ppb)N o8 % diff of Span
Zero 0.0 2.3 2.2 0.1 0.2 0.2 0.0 0.0
Span 400.0 3588.0 397.0 1.0 3%98.0 388.0 0.0 -0.5

Multi Point Calibration

Analyzer Disp.(ppb) Output Difference
Ref Value(ppb) - -
NOx NO NO, Diff(ppb) % Diff Abs (%) Diff

0.0 0.2 0.2 0.0 0.20 0.001 0.05
100.0 100.0 98.8 1.2 -1.20 -0.012 1.20
200.0 199.0 128.0 1.0 -2.00 -0.010 1.00
400.0 398.0 397.0 1.0 -3.00 -0.008 0.75
Average Diff (%) 0.75

Multi Point Calibration

450.0 -
000 y =0.8923x - 0.16

350.0 i /
300.0 - P
250.0 /

200.0 /
150.0
100.0 /a/

50.0

0.0

Analyzer Disp.(pph)

0.0 100.0 200.0 300.0 400.0 500.0
Ref Value(ppb)

i /—:
Calibrate by: um . Approved by : (Pf( 5{ ochev D
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NOx Analyzer Calibration Report

Calibrate Date : 16-Aug-21 Temperature (°C) : 25°C
Analyzer Type : NOx Barometer (mmHg) : 7559.9
Brand APT Humidity (50415 %) : 50.0%RH
Model 200 A Dilutor APT M700 S/N 625
Serial Number : 542 (No.29) Zero Air APT M701 S/N 1926
Range 500 ppb Standard gas £008223K
Calibration of Span
Before of Span.(ppb) After of Span.(ppb)
Supply Gas Ref Value(ppb - % diff of Span
PPy ®PY) "ok | No | Mo, | wox NO NO, ’ P
Zero 0.0 2.2 2.1 0.1 0.2 0.2 0.0 20.0
Span 400.0 398.0 396.0 2.0 398.0 398.0 0.0 -0.5
Multi Point Calibration
Analyzer Disp.(ppb iffer
Ref Value(ppb) Y p-(pp )' Output Difference :
NOx NO NO, Diff(ppb) % Diff Abs (%) Diff
0.0 0.2 0.2 0.0 0.20 0.001 0.05
100.0 101.0 99.7 1.3 -0.30 -0.003 0.30
200.0 188.0 187.0 1.0 -3.00 -0.015 1.50
400.0 396.0 385.0 1.0 -5.00 -0.013 1.25
Average Diff (%) 1.02
Multi Point Calibration
450.0
y=0.9861x + 0.4
400.0 w1 A
~ 350.0
2 /
& 3000 —
2 250.0
B /
5 200.0 o
£ 1500
c
< 1000 /
50.0
0.0 a/ z . ; : ,
a.0 100.0 200.0 300.0 400.0 500.0
Ref Value(pph)
Calibrate by: ; . Approved by : (B{j{&u&ﬁwﬁ‘ )}
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uflensedi : 00
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Analyzer Performance Test

Calibrated Date: 12 November 2021
Instruments Information

Analyzer Type: NO/NO2/NOx Analyzer
Model: 42C

S/N: 0329002531

Manufacturer Thermo Environmental

Calibration System

Calibrator Unit Standard Gas

Dilutor Model Dasibi Model 5008 NO Conc 55.47 PPM

SIN: 705 S02 Conc 55.11 PPM

ZERO AIR Genearator APl Model 701 CO Conc 4,535 PPM
S/N: 1924

Cylinder number EB0129027
Expire Date: 29 Oct. 2027

Environment: Temperature_ 255 °

Humidity:__ 51 %RH

Calibration Check ( Before adjust )

Calibrate By : Mr. Pasagorn Samol

Zero Span
GAS Reading Value Expected Value Drift Reading Value Expected Value
(ppb) (pPb) (ppb) (ppb) (ppb) Drift%
NO 0.1 0.0 0.1 397.5 400.0 -0.6
NOx 0.1 0.0 0.1 398.1 400.0 -0.5
Calibration Check ( After adjust )
Zero Span
GAS Reading Value Expected Value Drift Reading Value Expected Value
(ppb) (pPb) (Ppb) (pPb) (ppb) Drift%
NO 0.0 0.0 0.0 400.0 400.0 0.0
NOx 0.0 0.0 0.0 400.0 400.0 0.0
Single Point Calibration Chart
450 4 397.5
8 400 400.0
zé 350 //"
% 300 —
f;_f 250 / -
% 200 A e e -
& 150
100
50 64
0
0.090 400.0
NO Reference Value (ppb)
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NOx Analyzer Calibration Report

Calibrate Date : 19-Aug-21 Temperature (°C) : 25°C
Analyzer Type : NOx Barometer (immHg) : 759-9
Brand . API Humidity (30£15 %) : 50. 0%RH
Model - 200 A Dilutor . API M700 S/N 625
Serial Number : 1775 (No.26) Zero Air . API M701 S/N 1926
Range . 500 ppb Standard gas : A00822SK
Calibration of Span
Before of Span.(ppb) After of Span.(ppb)
Supply Gas Ref Value(ppb % diff of Span
i P o T wo | NG, | ~ox | no | mo, | % P
Zero 0.0 3.2 3.1 0.1 0.1 0.1 0.0 0.1
Span 400.0 3989.0 397.0 2.0 398.0 398.0 0.0 -0.5
Multi Point Calibration
Analyzer Disp.(ppb i
Ref Value(ppb) Y sp.(ppb) : Outp?t Difference :
NOx NO NO, Diff(ppb) % Diff Abs (%) Diff
0.0 0.1 0.1 0.0 0.10 0.000 0.03
100.0 101.0 99.7 1.3 -0.30 -0.003 0.30
200.0 198.0 198.0 1.0 -2.00 -0.010 1.00
400.0 387.0 396.0 1.0 - -4.00 -0.010 1.00.
Average Diff (%) 0.58
Multi Point Calibration
450.0
400.0 y=0.9892x+0.34
‘ R?=1 /‘-'
- 350.0
) /
j=%
£ 3000 —
,‘g 250.0 —
% 200.0 - o
£ 150.0 - —
1= H
< 100.0 - /_.
50.0
0.0 ¢ : : ; \
0.0 100.0 200.0 300.0 400.0 500.0
Ref Value(ppb)
Calibrate by: — Approvedby: | W D
uflunsad - 00 Suftousid 02109115 vfuvulesu : QF-QP16-06
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Equipment Type

Personal Pump Calibration Report

Personal Pump/Parameter

Thai Environmental Technic Limited
UsHn matagunadsylng oine

Equipment Range 0.5-7.0 I/min
Calibration Range 0.5-4.0 I/min
Calibration Type Drycal
Calibration S/N 109698
Personal Pump Hi Flow/ &4 ¥ & 4
Item AN 1 A9 2 AN 3 Average Uncertainty
S/IN Low Flow

1. 20111203069 2.0 1.9970 1.9980 1.9990 1.9980 +0.00010

2. TET11 1.0 1.0000 1.0000 1.0000 1.0000 +0.0000

3. TET12 1.0 1.0000 1.0000 1.0000 1.0000 +0.0000
Calibration Date 11 08 / 64
Calibration By 3}7\3&0 o518

U

Remark : Uncertainty TypeA = G = S

SD

x|

Jr

Standard deviation

Mean
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Equipment Type

Personal Pump Calibration Report

Personal Pump/Parameter

Thai Environmental Technic Limited
U3UN madadunaasnng 910

Equipment Range 0.5-7.0 I/min
Calibration Range 0.5-4.0 l/min
Calibration Type Drycal
Calibration S/N 109698
Personal Pump Hi Flow/ &4 &4 &4
Item AN 1 AN 2 AN 3 Average Uncertainty
S/N Low Flow
1. 20111203069 2.0 1.9970 1.9980 1.9990 1.9980 +0.00010
2. TET11 1.0 1.0000 1.0000 1.0000 1.0000 +0.0000
3. TET12 1.0 1.0000 1.0000 1.0000 1.0000 +0.0000
CalibrationDate 07 / 09 /| 64

Calibration By

Remark : Uncertainty Type A

SD

x|

2bie0o Yowd

O =S

Jn

Standard deviation

Mean
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Equipment Type

Personal Pump Calibration Report

Personal Pump/Parameter

Thai Environmental Technic Limited
VSEN managuaasnlng a1ne

Equipment Range 0.5-7.0 I/min
Calibration Range 0.5-4.0 l/min
Calibration Type Drycal
Calibration S/N 109698
Personal Pump Hi Flow/ ¥ &4 &4
Item AN 1 AIN 2 AN 3 Average Uncertainty
S/N Low Flow
1. 2011203069 2.0 2.0000 1.9970 1.9980 1.9990 10.0015
2. TETO1 1.0 1.0000 0.9980 0.9990 1.0000 +0.0010
3. TETO3 10 1.0000 1.0000 1.0000 1.0000 +0.0000
Calibration Date___ 18 10 /| 64

Calibration By

Remark : Uncertainty Type A

SD

x|

l/wa./op Qﬂ;osr.s

O = SD

Jn

Standard deviation

Mean
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Equipment Type

Personal Pump Calibration Report

Personal Pump/Parameter

Thai Environmental Technic Limited
VSEN madagunadsyIng ane

Equipment Range 0.5-7.0 I/min
Calibration Range 0.5-4.0 l/min
Calibration Type Drycal
Calibration S/N 109698
Personal Pump Hi Flow/ &4 & 4 &4
Item AN 1 ATFIN 2 ATIN 3 Average Uncertainty
S/N Low Flow

1. 20111203069 2.0 1.9970 1.9980 1.9990 1.9980 +0.00010

2. TET11 1.0 1.0000 1.0000 1.0000 1.0000 +0.0000

3. TET12 1.0 1.0000 1.0000 1.0000 1.0000 +0.0000
Calibration Date__ 07 09 /| 64
Calibration By Ao o0 éﬂbﬂs

[4

Remark : Uncertainty TypeA = O = §

SD

ol

Jn

Standard deviation

Mean
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. CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
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TEL.0-2717-3000-27 FAX.0-2719-9484
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CALIBRATION 0008 §§

Cert.No.: 21CHO589
Page.: 10of3

a

§~f Certificate of Calibration

) Equipment : . Spectrophotometer m,!
¢ ' ;

i : Manufacturer : Labtech f
Eé Model : Blue Star A Ag
N $2

g%t Serial No. : 1606UV1507 ( iE

%)g ID No. : - ; 5

gi Condition As-Received: Used Item
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Received Date :
Calibration Date :
Reference :

Submitted by :

Calibration Place :

Ambient Temperature :
Relative Humidity :
Calibration Procedure :

Calibrated by :

Approved by :

( /) rMaIee Butkruea

() Saithip Meangmai
() Warakorn Lerngagtrakul

-In - house method :

o0
T

02 November 2021
03 November 2021

HEENS

o

2111-00060C-5

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

rame ity

S og

a
ey

Laboratory (Thai Environment Technic Limited)

(25.2-27.6)°C (On-Site)
(64-63)% (On-Site)

San o e
m

o
presrtroury

CP-OCH4 based on ASTM E 275-01

:_';/::\\;;3?

Uthen Kankawi

Wall, -

Approved Signatory

AP

P ap
o

‘“‘9'1%?‘5;‘@

é Issue Date : 9 November 2021
! The Uncertainties are for a confidence probability of approximately 95 %
E é This certificate may not be reproduced other than in full, except with the prior written
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Approval of the head of Corporate Services 3 : Equipment Calibration and Testing Services.
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Cert. No.: 21CHO58
Page: 20of 3

Condition of calibration result

. Reference Standard Material :

Material Serial No. Certificate No. Due date
1. Absorbance Standard set - 32593 85665 17 July 2022
2. Absorbance Standard set 32595 ' 86622 08 Sep 2022
3. Wavelength Standard set 29829 94776 02 Sep 2023
4, Wavelength Standard set 29829 94777 02 Sep 2023
5. Stray Light Standard set 32629 - 107773 23 July 2022

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

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

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

Spectral BandWidth : 2 nm
Scan Speed : Slow

Calibration Results : without adjustment

Wavelength Accuracy

Certified Values ' Uncertainty of Coverage
UUC Reading
of Reference Material ' Measurement Factor
(nm) - (nm) - (Xnm) k
361.00 360.8 0.16 2.00
472,47 _ 4720 . 0.16 2.00
536.66 537.0 0.16 2.00
684.49 : 683.8 0.17 2.00
879.27 879.4 017 2.00

a 1080441
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- Each individual filter is measured against the empty filter holder (blank) used to zero the ‘spectrophotometer

Page:
Calibration Results : without adjustment
Photometric Accuracy .
Wavelength Certified Values Uncertainty of Coverage
_ UUC Reading
of Reference Material Measurement Factor
(nm) ( Abs) (Abs) (+Abs) k
Zero 0.0000 ’ 0.0028 2.00
0.5704 - 0.5659 0.0028 2.00
420.0 '
: 0.7139 0.7074 0.0028 2.00
1.0019 0.9893 0.0028 2.00
Zero 0.0000 0.0028 2.00
0.5204 0.5165 0.0028 2.00
546.1
0.7000 0.6955 0.0028 2.00
0.98'14 0.9760 0.0028 2.00
Zero 0.0000 0.0028 2.00
0.5621 0.5569 0.0028 2.00
635.0 ' '
0.7650 0.7595 0.0028 2.00
1.0738 1.0669 0.0028 2.00
Stray Light
* Straylight at
Reading at 279.73 nm % 0.11 nm
279.73 nm * 0.11 nm
Abs 1.9183
%T 1.19
Remark

- Cut-off wavelength of stray light reference material (Potassium lodide) = 279.73 nm £ 0.11 nm

- Result = Pass, If Absorbance > 2.00 Abs and Transmission < 1.0 %T at Wavelength

- * : Not NSC-ONSC Accredited

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

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

-00o-

279.73 nm £ 0.11 nm

a 1080440
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Preventive Maintenance and PerformanceReport

Methane-NMHC Analyzer

Thai Environmental-Technic Limited
v3um mafiefunadsyinyg s10n

CONFIGURATION TESTED : o
MODEL SERIAL NUMBER DATE TEST Due DATE
55C 55C-72555-371 19/01/2021 18/01/2022

Preventive Maintenancelist:

1. Clean and inspect Analyzer

| Unplug(power cord form the power source.
M Wipe/remove any dust.

M Inspect internal connectors for proper contact and placement.

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

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

Calibration System :

Standard gas

GASES Conc. Uncertainty Cer.No Cyl. No Exp. Date
Methane/Propane 2.0 ppm 0.2 ppm 4312/19 | 18K1103023 | 14/11/21
in Air
Methane/Propane 20.0 ppm +1.0 ppm 3503/20 82638 12/08/22
in Air
Methane/Propane 200.0 ppm 4.0 ppm 3504/20 66309 09/08/24
in Air

Page 10of3




Environmental : Temperature

Test Results Table :

25.0°C.

O TET

Thai Environmental Technic Limited
vItn madindaunedonng S100

Humidity__ 51 %RM

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

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

o

Calibration Check (Before adjust)
Std. gas Zero Span
Reading Expected Drift Reading Expected Drift
(ppm) (ppm) (ppm) (ppm) (ppm) (%)
Methane 0.0 0.0 0.0 1.78 2.0 11.24
0.0 0.0 0.0 24.14 20.0 20.70
0.0 0.0 0.0 204.90 200.0 2.45
NMHC 0.0 0.0 0.0 1.70 2.0 14.95
0.0 0.0 0.0 26.67 20.0 33.34
0.0 0.0 0.0 197.85 200.0 1.08
Calibration Check (After adjust)
Zero Span
Std. gas Reading Expected Drift Reading | Expected Drift E\zzlgixd
(ppm) (ppm) | (ppm) | (ppm) |  (ppm) (%) ST
Methane 0.0 0.0 0.0 2.00 2.0 0.02 pass
0.0 0.0 0.0 20.08 20.0 0.41 pass
0.0 0.0 0.0 199.39 200.0 0.31 pass
NMHC 0.0 0.0 0.0 1.99 2.0 0.58 pass
0.0 0.0 0.0 20.01 20.0 0.03 pass
0.0 0.0 0.0 200.20 200.0 0.10 pass
Linearity Check:
Conc Methane Propane
(ppm) Reading Heigh Reading Heigh
2 2.00 61.28 1.99 18.39
20 20.08 659.95 20.01 207.19
200 199.39 6700.27 200.20 2047.76
Methane Response
2000 -
% 6000 i
2 4000 = 1.0000
o 50 100 150 200 250

concentration, ppm

Page 2 of 3
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@ "m Thai Environmental Technic Limited

uiin madefunndouling Sive

2500
D 500 R R*= 1.0000
ST e
i: wee e
e
g ‘ 50 , 100 150 | 200 25

concentration, ppm

PM Operations by Tewapovg  Chnegw 7t o Approve by Phoentip Phedchee

<y

(Mr.TeWap§ngchueyWatkoa) (Mrs.PhorntipPhetshee )
Laboratory Scientist Chief of Laboratory
PM Date 1q /OL /2021 Approve Date 19 (01 [109)

3k 3k ok 3k 3k ok ok ok sk ok ok 3k ok ok ok 3k 3k 3k ok 3k sk ok ok 3k sk ok ok %k ok sk ok sk sk sk kk

End of report
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NSC-TISETIS 17025
ITISTR CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-64/0225 MTC No. EEL. BP. 53/0164

CALIBRATION CERTIFICATE

Submitted by : THAI ENVIRONMENTAL TECHNIC LIMITED.
Address : 1/6 Soi 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 10280.

Instrument Calibrated : ~ Ambient Environment

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

Model : TM-100 Ambient Pressure  :(101.325 + 1.500) kPa
Serial No. 1 181203570

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

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

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

4, Digital Multimeter Agilent 34401A S/N MY44005560.

5. Pressure Transmitter Vaisala PTB202AD S/N T0650001.

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

7. Condenser Microphone B&K 4180 S/N 2889871.
Calibration Procedure: CP-102-04 based on IEC 60942-2003; The sound pressure level generated by sound
calibrator under test shall be measured by standard microphone using an insert voltage technique.

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

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

Date of Réceipt v 12 Jan, 2021
Date of Calibration : 15 Jan. 2021 1/3 ),

b1
W
The results relate only to the items tested or calibrated.
Adveriising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the govemor of TISTR.

FM.BL.MTC.002 Rev.3
Head Office Office/Laboratory Office
35 Mu 3 Tambon Khlone Ha, Amphoe Khlong Luang,  Soi 1C, Bangpoo Industrial Estate, Sukhumvit Road, 166 Phahonyothin Road, Chatuchak, Bangkek 10900,
Changwat Pathumthani 12120, Thailand Armnphoe Muang, Changwat Samutprakan 10280, Thalland ~ Thailand
Tel. (66) 0 2577 3000 : Tel. (66) 0 2323 1672-80 ext. 115, 116 ) Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2577 3009 Fax. (66) G 2323 9165 Fax. (66) 0 2579 8592

E-mail : rumpai@tistr.or.th Websitewww tistrorth  E-mail : mic@tistr.or.th E-mail : sumalee@tistr.or.th
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NSC-TISTIS 17025
3TISTR CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No. 21-64/0225 MTC No. EEL. BP. 53/0164
The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage

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

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

1. Soﬁnd Pressure Level

Standard Microphone Measured Sound Pressure | Deviated value | Uncertainty Tolerance limit
Type Level (dB) (dB) (dB) IEC60942:2003 Clasé 2
1/2 inch B&K 4180 94.48 0.48 +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 B&K 4180 990.3 -9.7 +1.5 +2.0%
3. Total distortion
Standard Microphone Measured Total distortion Uncertainty Tolerance limit
Type (%) (%) IEC60942:2003 Class 2
1/2 inch B&K 4180 ‘ 1.82 +0.50 +4.0%

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

3. The microphone volume correction was not included.

Date of Calibration ;15 Jan. 2021 2/ ik/

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

FM.BL.MTC.002 Rev.3

© Head Office Office/Laboratory Office
35 Mu 3 Tambon Khlong Ha, Amphoe KhlongLuang,  Soi 1€, Bangpoo Industrial Estate, Sukhumvit Road, 196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Changwat Pathumthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thailand  Thailand
Tel. (66) 0 2577 9000 Tel. (66) 0 2323 1672-80 ext. 115, 116 Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2577 9009 Fax. (66) 0 2323 9165 Fax. (66) 0 2579 8592

E-rmail : rumpai@tistr.or.th Website:www tistrorth  E-mail : mic@fistr.or.th E-mail : sumalee@tistr.or.th
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NSC-TISI-TIS 17025
CALIBRATION 0037

SR
A3TISTR

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No. 21-64/0225 MTC No. EEL. BP. 53/0164
Nominal Output of Unit Under Test = 114 dB re 20pPa at 1000 Hz
Acoustic Output in dB re 20pPa , Corrected to Reference Conditions : 101.325 kPa, 23.0 °C and 50 %RH

1. Sound Pressure Level

Standard Microphone Measured Sound Pressure | Deviated value| Uncertainty  Tolerance limit
Type Level (dB) (dB) (dB) IEC60942:2003 Class 2
1/2 inch B&K 4180 114.39 0.39 +0.10 +0.75dB
2. Frequency
Standard Mictophone Measured Frequency Deviated value | Uncertainty Tolerance limit .
Type (Hz) {Hz) (Hz) IEC60942:2003 Class 2
1/2 inch B&K 4180 _ 986.0 -14.0 +1.5 +2.0%
3. Total Distortion
Standard Microphone Measured Total Distortion Uncertainty Tolerance limit
Type (%) (%) IEC60942:2003 Class 2
1/2 inch B&K 4180 2.1 +0.61 +4.0%

Note : 1. No adjustment.
2. The calibrator pressure correction was not included.
3. The microphone volume correction was not included. -
Calibrated by : ' Approved by :g@ X

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

(Mr.Weerachai Deechaiyae)

Electrical and Electronic Standards Laboratory

Date of Calibration : 157Jan, 2021 Industrial Metrology and Testing Service Centre

Date of Issue : 18 Jan. 2021 Ref:2011264011200122001
End of Certificate 3/3

The results relate only to the items tested or calibrated.
- . Advertising-the-Report/Certificate.and publicity of.the-results except.in.full are prohibited uniess written permission is obtained.from tha.govarnor of TISTR.

FM.BL.MTC.002 Rev.3
Head Office Office/l.aboratory Office
35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang,  Soi 1C, Bangpoo Industrial Estate, Sukhumvit Read, 196 Phahonyothin Road, Chatuchak, Bangkok 10980,
Changwat Pathumthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thalland  Thailand
Tel. (66) 0 2577 9000 Tel. (66) 0 2323 1672-80 ext. 115, 116 Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2577 9009 Fax. {66) 0 2323 9165 Fax. (66) 0 2579 8592

E-mail ; rumpai@tistr.orth Websitewww.tistr.orth  E-mail : mic@tistr.or.th E-mail : sumnalee@tistr.or.th







Thai Environmental Technic Limited
USHUN madadunadayIng aina

Sound Level Meter Calibration Report

Equipment Type : Sound Level Meter Calibration Date 23-Jul-2021
Calibrator : TENMARS Sound Calibrator TM-100 Barometric pressure (nmHg) . 7590 mmHg
Standard : IEC 60942(2003) CLASS1 Temperature (23+3)°C 25 °C
Accuracy :94.0 £0.3 dB and 114.0+0.5 dB Relative Humidity(50£15%) : 500 %RH
Frequency :at 1,000 Hz =1% Dued Date of Calibrate 30-Aug-2021
Calibrator Serial NO. : 181203570
It Instrument Calibrated Reference Before Adjust After Adjust Deviation | Result
cm e 7
Brand | Model | Serial NO.| Acoustic dB | a¥efit |nFani2|aSai3| wiy +dB +dB | Calibrate
94.0 93.8 938 | 938 | 938
5 ACO | 6228 050076 84.0 0.2 PASS
114.0 113.8 | 1138 | 1138 | 113.8
94.0 94.2 942 | 942 | 94.2
6 ACO | 6226 030247 94.0 0.2 PASS
114.0 1141 | 114.1 | 1141 | 1141
94.0 94.2 942 | 942 | 942
14 ACO | 6226 050079 94.0 0.2 PASS
114.0 1944 | 1141 | 1141 | 114.1
94.0 93.9 939 | 93.9 | 939
16 ACO 6226 070044 94.0 0.1 PASS
114.0 113.8 | 113.8 | 113.8 | 113.8
94.0 941 | 941 | 941 | 941
17 ACO 6226 070045 94.0 0.1 PASS
114.0 114.0 | 1140 | 114.0 | 114.0
94.0 94.1 94.1 94.1 94.1
18 ACO 6226 070046 94,0 0.1 PASS
114.0 1144 | 11441 | 1141} 1141
94.0 93.9 839 | 939 | 839
19 ACO 6226 070047 94.0 0.1 PASS
114.0 113.8 | 193.9 | 113.9 | 113.9
94.0 842 942 | 942 | 94.2
20 ACO 6226 070048 94.0 0.2 PASS
114.0 114.3 | 1143 | 1143 | 114.3
94.1 94.1 94.1 94.1 84.1
21 ACO 6226 070049 94.0 0.1 PASS
114.0 114.0 | 114.0 | 114.0 | 1140
94.0 93.9 939 | 938 | 939
23 RION | NL-21 | 00487676 94.0 0.1 PASS
114.0 113.8 | 113.8 | 113.8 | 113.8
94.0 94.1 94.1 94.1 94.1
25 ACO 6226 100098 94.0 0.1 PASS
114.0 1141 | 1141 | 1144 | 1144
Calibration By - =
wR
Approve by (f(,wa,ﬂ&w CB
J

Thai Environmental Technic Limited

o Tel : +66(0)2373-7799(Auto) Fax : +66(0)2373-7979 « admin@tet1595.com » www.tet1595.com

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







Thai Environmental Technic Limited
YU malngunadsylng a1ne

Sound Level Meter Calibration Report

Equipment Type : Sound Level Meter Calibration Date 23-Jul-2021
Calibrator : TENMARS Sound Calibrator TM-100 Barometric pressure (mmHg) . 759.0 mmHg
Standard : IEC 60942(2003) CLASS] Temperature (2343)°C 25 °C
Accuracy 194,003 dB and 114.0+0.5 dB Relative Humidity(S0+£15%) . 500 %RH
Frequency :at 1,000 Hz %1% Dued Date of Calibrate 30-Aug-2021
Calibrator Serial NO. : 181203570
It Instrument Calibrated Reference Before Adjust After Adjust Deviation Result
em ey —— T .
Brand | Model |Serial NO.| Acoustic dB | aSefil |n¥ifi 2| a5 3| 1ndu + dB #dB | Calibrate
94.0 94.1 94,1 94.1 94.1
26 ACO 6226 100098 94.0 0.1 PASS
114.0 114.2 114.2 | 1142 | 1142
94,0 84,2 94.2 94,2 94.2
28 ACO 6226 100101 24.0 0.2 PASS
114.0 114.1 114.1 | 1141 | 1141
94.0 94.1 94.1 94.1 94.1
29 ACO 6226 100102 g4.0 0.1 PASS
114.0 114.1 114.1 114.1 114.1
94.0 94.1 4.1 | 941 | 941
30 ACO 6226 100106 94.0 0.3 PASS
: 114.0 114.0 | 114.0 | 114.0 | 114.0
94.0 93.8 93.8 83.8 93.8
31 ACO 6226 110098 94.0 0.2 PASS
114.0 113.8 113.8 | 113.8 | 113.8
34.0 94.1 94.1 94,1 941
32 ACO 6226 110105 94.0 0.1 PASS
114.0 114.0 114.0 § 114.0 | 114.0
94.0 94.1 94.1 94.1 84.1
33 ACO 6226 110096 94.0 0.1 PASS
114.0 114.0 114.0 | 114.0 | 114.0
94.0 93.8 93.8 93.8 93.8
34 ACO 6226 110089 94.0 0.2 PASS
114.0 113.8 113.8 | 113.8 | 113.8
94.0 94.1 94,1 94.1 94.1
35 ACO 6226 110097 94.0 0.1 PASS
114.0 114.1 114.1 114.1 114.1
84.0 84.1 94.1 941 94.1
36 ACO 6226 110102 94.0 0.1 PASS
114.0 114.0 | 114.0 | 114.0 | 114.0
84.0 83.8 93.8 93.8 93.8
37 ACO 6226 110101 94.0 0.2 PASS
114.0 113.9 1139 | 113.9 | 113.8
94.0 94.3 94.3 94.3 94.3
38 ACO 6226 110106 94.0 0.3 PASS
114.0 114.2 114.2 | 1142 | 114.2
Calibration By =~
=) i
Approve by [ f 0(_! W ’B

Thai Environmenta! Technic Limited

« Tel : +66(0)2373-7799(Auto) Fax : +66(0)2373-7979 ¢ admin@tet1995.com » www.tet1955.com

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







Thai Environmental Technic Limited
UVSHN madagdunadaulng anm

Sound Level Meter Calibration Report

Calibration Date

Equipment Type : Sound Level Meter : 23-Aug-2021
Calibrator : TENMARS Sound Calibrator TM-100 Barometric pressure (mmHg) : 7590 mmHg
Standard : IEC 60942(2003) CLASS! Temperature (2343)°C 25 °C
Accuracy :94.040.3 dB and 114.0+0.5 dB Relative Humidity(50£15%) . 500 %RH
Frequency :at 1,000 Hz £1% Dued Date of Calibrate 30-Sep-2021
Calibrator Serial NO. : 181203570
It Instrument Calibrated Reference Before Adjust After Adjusf Deviation Result
em T ~——
Brand | Model |Serial NO.| Acoustic dB | a¥afil | a¥efiz|a¥an3| wiu +dB +dB | Calibrate
94,0 94.0 94.0 94.0 94.0
26 ACQO 6226 100088 94.0 0.0 PASS
114.0 1141 { 1141 | 1141 | 11441
94.0 94.2 94.2 94.2 94.2
28 ACO 6226 100101 94.0 0.2 PASS
114.0 1141 | 1141 | 1141 | 1144
94.0 94.2 942 94.2 94.2
29 ACO 6226 100102 94.0 0.2 PASS
114.0 1141 114.1 114.1 114.1
94.0 93.7 93.7 93.7 93.7
30 ACO 6226 100108 94.0 0.3 PASS
114.0 113.8 | 113.8 | 1138 | 113.8
94.0 94.2 94.2 94.2 94.2
31 ACC 6226 110098 94.0 0.2 PASS
114.0 114.1 114.1 1141 1141
94.0 94.1 94.1 94.1 94.1
32 ACO 6226 110105 94.0 0.1 PASS
114.0 1141 | 1141 | 1141 | 114.1
94.0 94.1 94.1 94.1 94.1
33 ACO 6226 110096 94.0 0.1 PASS
114.0 114.0 114.0 | 114.0 | 114.0
94.0 93.9 93.9 93.9 93.9
34 ACO 6226 110099 94.0 0.1 PASS
114.0 113.9 | 1139 | 113.9 | 113.9
94.0 93.8 93.8 93.8 g93.8
35 ACO 6226 110097 94.0 0.2 PASS
114.0 113.8 113.8 | 113.8 | 113.8
, 94.0 94.0 94.0 94.0 94.0
36 ACO 6226 110102 94.0 0.0 PASS
114.0 114.0 | 114.0 | 114.0 | 1140
94.0 93.9 93.9 93.9 93.8
37 ACO 6226 110101 94.0 0.1 PASS
114.0 113.8 | 113.8 | 113.8 | 113.8
94.0 94.0 94.0 94.0 94.0
38 ACO 6226 110106 94.0 0.0 PASS
114.0 1141 | 1141 | 1141 | 1144

T —

Thai Environmental Technic Limited

Calibration By

N

Approve by 79&0&“\ 72
v

» Tel : +66(0)2373-7799(Auto) Fax : +66{0)2373-7579 » admin@tet1595.com ¢ www.tet1995.com

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







Thai Environmental Technic Limited
Usun maldagunadeunlng na

Sound Level Meter Calibration Report

Equipment Type : Sound Level Meter Calibration Date : 24-Sep-2021
Calibrator : TENMARS Sound Calibrator TM-100 Barometric pressure (mmHg) : 7590 mmHg
Standard : IEC 60942(2003) CLASS! Temperature (23+3)°C : 25 °C
Accuracy :94.0+0.3 dB and 114.0+0.5 dB Relative Humidity(50+15 %) . 500 %RH
Frequency cat 1,000 Hz 1% Dued Date of Calibrate : 31-Oct-2021
Calibrator Serial NO. : 181203570
It Instrument Calibrated Reference Before Adjust After Adjust Deviation Result
em - T
Brand | Model | Serial NO.| Acoustic dB | n¥afil [nSafi2|ndefi3| mhy | =dB +dB | Calibrate
94.0 94.2 942 | 942 | 942
26 ACO | 6226 | 100099 94.0 0.2 PASS
114.0 1141 | 1141 | 1141 | 114.1
94.0 93.9 93.9 | 939 | 939
28 ACO | 6226 | 100101 94.0 0.1 PASS
114.0 1139 | 113.9 | 113.9 | 113.9
94.0 94.1 94.1 94.1 94.1
29 ACO | 6226 100102 94.0 0.1 PASS
114.0 1141 | 1141 | 1141 | 1141
94.0 93.8 93.8 | 938 | 9338
30 ACO | 6226 100106 94.0 0.2 PASS
114.0 113.7 | 1187 | 1137 | 1137
94.0 94.1 94.1 94.1 94.1
31 ACO | 6226 110098 94.0 0.1 PASS
114.0 1140 | 114.0 | 1140 | 1140 >
94.0 94.1 94.1 94.1 94.1
32 ACO | 6226 110105 94.0 0.1 PASS
114.0 1141 | 114.1 | 114.1 | 1141
94.0 94.2 942 | 942 | 942
33 ACO | 6226 110096 94.0 0.2 PASS
114.0 1141 | 1141 | 1141 | 1141
94.0 94.0 840 | 940 | 94.0
34 ACO | 6226 110099 84.0 0.0 PASS
114.0 1141 | 1141 | 1141 | 1141
94.0 94.0 940 | 940 | 940
35 ACO | 6226 110097 94.0 0.0 PASS
114.0 114.0 | 1140 | 1140 | 114.0
94.0 93.9 93.9 | 939 | 939
36 ACO | 6226 110102 94.0 0.1 PASS
114.0 11398 | 113.8 | 1139 | 113.9
94.0 94.0 940 | 940 | 940
37 ACO | 6226 110101 94.0 0.0 PASS
114.0 113.9 | 1139 | 113.9 | 113.9
94.0 94.1 94.1 94.1 94.1
38 ACO | 6226 | 110106 94.0 0.1 PASS
114.0 114.0 { 1140 | 1140 | 4140
Calibration By : &

Approve by /ﬁ'y/@oévy ’ @
v

Thai Enviranmental Technic Limited 1/6 Soi Ramkhambaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand
e Tel : +66(0)2373-7799(Auto) Fax : +66(0)2373-7979 » admin@tet1995.com ¢ www.tet1955.com






Sound Level Meter Calibration Report

Thai Environmental Technic Limited
UIHN maliadanadsuing a10a

Equipment Type : Sound Level Meter Calibration Date » o 22-Oct-2021
Calibrator : TENMARS Sound Calibrator TM-100 Barometric pressure (mmHg) . 759.0 mmHg
Standard : IEC 60942(2003) CLASS1 Temperature (2323)°C 25 °C
Accuracy :94.0 0.3 dB and 114.00.5 dB Relative Humidity(50£15%)} .  50.0 %RH
Frequency :at 1,000 Hz 1% Dued Date of Calibrate 30-Nov-2021
Calibrator Serial NO. : 181203570
It Instrument Calibrated Reference Before Adjust After Adjust Deviation | Result
em ot & & v
Brand | Model | Serial NO.| Acoustic dB psafil | nadi 2| a3eni3| 1ade +dB +dB Calibrate
94.0 93.9 93.9 93.9 93.9
26 ACO 6226 100099 84.0 0.1 PASS
114.0 114.0 | 114.0 | 114.0 | 114.0
94.0 94.1 941 941 94.1
28 ACO 6226 100101 - 84.0 0.1 PASS
114.0 114.0 | 114.0 | 114.0 | 114.0
94.0 94.2 94.2 94.2 94.2
29 ACO 6226 100102 94.0 0.2 PASS
114.0 114.0 | 1140 | 114.0 | 114.0
94.0 93.9 93.9 893.9 93.9
30 ACO 6226 100106 94.0 0.1 PASS
114.0 113.9 | 113.9 | 113.9 | 1139
94.0 940 | 940 | 940 | 94.0
31 ACO 6226 110098 94.0 0.0 PASS
114.0 114.0 | 114.0 | 114.0 | 114.0
94.0 94.0 94.0 94.0 94.0
32 ACO 6226 110105 94.0 0.0 PASS
114.0 114.1 114.1 | 114.1 | 1141
94.0 93.9 83.9 83.9 93.9
33 ACQ 6226 110096 94.0 0.1 PASS
114.0 113.9 113.9 | 113.9 | 113.9
94.0 93.9 93.9 93.9 93.9
34 ACO 6226 110098 94.0 0.1 PASS
114.0 113.8 | 113.8 | 113.8 | 113.8
94.0 93.8 93.8 93.8 93.8
35 ACO 6226 110097 g4.0 0.2 PASS
114.0 113.8 | 113.8 | 113.8 | 113.8
94.0 94.1 94.1 94.1 941
36 ACO 62286 110102 94.0 0.1 PASS
114.0 114.1 114.1 114.1 114.1
94.0 94.1 g4.1 94.1 94.1
37 ACO 6226 110101 94.0 0.1 PASS
114.0 114.1 1141 | 1141 | 1141
94.0 §3.9 93.9 93.8 93.9
38 ACO 6226 110106 94.0 0.1 PASS
114.0 113.9 113.9 | 1139 | 113.9

Thai Environmental Technic Limited

Calibration By

Approve by

e

(B'ﬁ»a,o&« R

® Tel: +66(0)2373-7799(Anto} Fax : +66(0)2373-7979 e admin@tet1995.com & www.tet1995.com
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Sound Level Meter Calibration Report

Thai Environmental Technic Limited
VYSBN madagUandanng a1nm

Equipment Type : Sound Level Meter Calibration Date 24-Sep-2021
Calibrator : TENMARS Sound Calibrator TM~100 Barometric pressure (mmHg) . 7500 mmHg
Standard : IEC 60942(2003) CLASST Temperature (23+3)°C 25 °C
Accuracy : 94,0 £0.3 dB and 114.0+0.5 dB Relative Humidity(50+15 %)} . 500 %RH
Frequency cat 1,000 Hz *1% Dued Date of Calibrate 31-Oct-2021
Calibrator Serial NO. - 181203570
I Instrument Calibrated Reference Before Adjust After Adjust Deviation Result
tem o
Brand | Model | Serial NO.| Acoustic dB | 3971 |a¥efiz|n¥eni3| wdw +dB £dB | Calibrate
94.0 94.2 942 | 942 | 94.2
51 ACO | 6236 | 152077 : 94.0 0.2 PASS
114.0 114.1 | 1141 | 1141 | 1144
94.0 93.9 939 | 939 | 939
52 ACO | 6226 150142 - 94.0 0.1 PASS
114.0 113.9 | 113.9 | 1139 | 113.9
94.0 94.1 94.1 | 94.1 94.1
53 ACO | 6236 | 160085 : 94.0 0.1 PASS
114.0 1141 | 1144 | 1141 | 1141
94.0 93.8 938 | 938 | 938
54 ACO | 6226 | 160096 94.0 0.2 PASS
114.0 1137 | 1137 | 1137 | 1137
94.0 93.9 839 | 939 | 939
55 ACO | 6236 160097 : 94.0 0.1 PASS
114.0 113.8 | 113.8 | 113.8 | 1138
94.0 93.9 939 | 938 | 939
56 ACO | 6226 160098 : 94.0 0.1 PASS
114.0 113.9 | 1139 | 1139 | 1139
94.0 94.1 94.1 | 94.1 94.1
57 ACO | 6226 | 160099 : 84.0 0.1 PASS
114.0 1140 | 114.0 | 1140 | 114.0 :
94.0 94.0 94.0 94.0 94.0
58 ACO | 6226 | 160143 94.0 0.0 PASS
114.0 114.0 | 114.0 | 114.0 | 114.0
94.0 84.2 942 | 942 | 94.2
.59 ACO | 6226 160203 . 94.0 0.2 PASS
114.0 1141 | 1141 | 1141 | 1141
94.0 83.9 939 | 939 | 939
60 ACO | 6226 | 160204 94.0 0.1 PASS
114.0 1139 | 113.8 | 1139 | 113.9 :
04.0 84.1 94.1 | 94.1 94.1
61 ACO | 6228 | 160205 - 94.0 0.1 PASS
114.0 1142 | 114.2 | 1142 | 1142
94.0 394.1 94.1 94.1 94.1
62 ACO | 6226 | 160211 d 94.0 0.1 PASS
114.0 1140 | 114.0 | 1140 | 1140
Calibration By - =

Approve by

Thai Environmental Technic Limited

s Tel @ +66(0)2373-7795(Auto) Fax : +66(0)2373-7979 « admin@tet1995.com » www.tet1995.com
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Thai Environmental Technic Limited
YSEN maladunadsylng a0

Equipment Type

Sound Level Meter Calibration Report

: Sound Level Meter

Calibration Date

25-Nov-2021

Calibrator : TENMARS Sound Calibrator TM-100 Barometric pressure (mmIHg) . 759.0 mmHg
Standard - TEC 60942 Temperature (2323)°C 25 °C
Accuracy :94.0 0.3 dB and 114.0+0.5 dB Relative Humidity(50£15 %) . 500 %RH
Frequency 1 at 1,000 Hz +1% Dued Date of Calibrate 31-Dec-2021
Calibrator Serial NO. : 181203570
L Instrument Calibrated Reference Before Adjust After Adjustf Deviation Result
tem v
Brand | Model | Serial NO.| Acoustic dB | a¥efil |nSefi2 | a¥ani 3| inde +dB +dB | Calibrate
94.0 93.8 93.8 93.8 93.8
28 ACO 6226 100099 94.0 0.2 PASS
114.0 113.9 113.9 113.9 113.9
94.0 94.1 94.1 94.1 94.1
28 ACO 6226 100101 94.0 0.1 PASS
114.0 114.0 114.0 114.0 114.0
94.0 94.1 94.1 94.1 94.1
29 ACO 6226 100102 94.0 0.1 PASS
114.0 114.0 114.0 114.0 114.0
94.0 94.1 94,1 941 94.1
30 ACO 6226 100106 94.0 0.1 PASS
114.0 114.1 114.1 114.1 114.1
94.0 93.8 93.8 93.8 93.8
31 ACO 6226 110098 94.0 0.2 PASS
114.0 113.9 113.9 | 113.9 | 113.9
94.0 93.9 93.9 93.9 93.9
32 ACO 6226 110105 94.0 0.1 PASS
- 114.0 113.9 113.9 | 113.9 | 113.9
94.0 94.0 94.0 94.0 94.0
33 ACO 6226 110096 94.0 0.0 PASS
114.0 114.0 114.0 | 114.0 | 114.0
94.0 94.0 94.0 94.0 84.0
34 ACQ 6226 110099 94.0 0.0 PASS
114.0 114.0 114.0 | 114.0 | 114.0
94.0 84.1 94.1 94.1 94.1
35 ACO 6226 110097 94.0 0.1 PASS
114.0 114.0 114.0 | 114.0 | 114.0
94.0 93.9 83.9 93.9 93.9
36 ACO 6226 110102 94.0 0.1 PASS
114.0 113.9 113.9 | 113.9 | 1139
94.0 94.2 94.2 94.2 94.2
37 1 ace 16226 1 Tro101 I8l |24 L ot [Ny, P G S S
114.0 1141 114.1 | 1141 114.1
94.0 93.9 93.9 93.9 93.9
38 ACO 6226 110106 94.0 0.1 PASS
114.0 113.9 113.9 113.9 113.9
Calibration By @

Approve by T(jacg\a-’ ‘E
7

Thai Environmental Technic Limited

e Tel : +66(0)2373-7799(Auto) Fax : +66(0)2373-7979 e admin@tet1995.com » www.tet1995.com
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Thai Environmental Technic Limited
V3N inatiagdemiadaulvie a0a

Sound Level Meter Calibration Report

Equipment Type : Sound Level Meter Calibration Date : 25-Nov-2021
Calibrator : TENMARS Sound Calibrator TM-100 Barometric pressure (mmHg) . 7500 mmHg
Standard : IEC 60942 Temperature (233)°C : 25 °C
Accuracy :94.0 £0.3 dB and 114.0£0.5 dB Relative Humidity(50£15 %) . 500 % RH
Frequency 1at 1,000 Hz 1% Dued Date of Calibrate : 31-Dec-2021
Calibrator Serial NO. 1 181203570
. Instrument Calibrated Reference Before Adjust After Adjus§ Deviation | Result
fem o I &
Brand | Model | Serial NO.| Acoustic dB | n¥afil |nSefiz|a5efiz] nfu | ==dB +dB | Calibrate
94.0 941 | 941 | 941 | 941
51 ACO 6236 152077 - 94.0 0.1 PASS
114.0 114.0 | 1140 | 1140 | 1140
94.0 94.1 94.1 94.1 84.1
52 ACO 6226 150142 - 94.0 0.1 PASS
114.0 114.0 | 114.0 | 1140 | 1140
94.0 939 | 939 | 939 | 939
53 ACO 6236 160085 - 94.0 0.1 PASS
114.0 113.9 | 113.9 | 113.9 | 1138
94.0 94.1 94.1 94.1 84.1
54 ACO 6226 160086 94.0 0.1 PASS
114.0 114.1 114.1 1141 114.1
94.0 938 | 938 | 938 | 938
55 ACO 6236 160097 - 94.0 0.2 PASS
114.0 113.9 | 113.9 | 1139 | 1133
94.0 939 83.9 93.9 939
56 ACOC 6226 160098 - 94.0 0.1 PASS
114.0 113.9 | 113.9 | 113.9 | 1139
94.0 93.7 | 937 | 937 | 937
57 ACO 6226 160099 . - 94.0 6.3 PASS
114.0 113.7 | 113.7 | 113.7 | 1137
94.0 941 | 941 | 941 | 941
58 ACO 6226 160143 - 94.0 0.1 PASS
114.0 114.0 | 114.0 | 114.0 | 1140
. 94.0 942 | 942 | 942 | 942
58 ACO 6226 160203 - 94.0 0.2 PASS
114.0 114.1 | 1141 | 1141 | 11441
94.0 93.8 93.8 93.8 93.8
60 ACO 6226 160204 94.0 0.2 PASS
114.0 113.8 | 1138 | 1138 | 1138
94.0 941 94.1 94.1 94.1
61 ACO 6226 160205 : 94.0 0.1 PASS
T : 1 1140 114.1 | 1141 | 1141 | 1141 o '
94.0 942 | 942 | 942 | 942
62 ACO 6226 160211 - 94.0 0.2 PASS
114.0 114.2 | 1142 | 1142 | 1142

A ————— o — —

Calibration By : 2

Approve by (Eq a’C/L‘“ ,}
14

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







 METROLOGY SYSTEM ( THAILARD ) CO.,LTD.

Certificate of Calibration

i Certificate Number T SPR21010080-1 Page: 1 of 4

Customer © Thai Environmental Technic Limited.

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

Sung, Bangkok 10240, Thailand.

T;é Equipment Name : Vibration

;; Manufacturer : Instantel

5; Model : Micromate

5 Serial Number ; UM15905

% 1D. Number © No.12

F% Environmental Conditions

; Ambient Temperature ©23°Ct 3°C Received Date 1 08 Jan 2021
§ Relative Humidity. © 50% t15% Calibration Date © 12 dan 2021
é Location of Calibration ¢ In-Lab Recommend Due Date o 12 Jan 2022

t Calibration Procedure . In-House Method Date of issue 13 Jan 2021

Method of Calibration

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

(299) &

requirement of ISO/IEC 17025:2017 in accordance with reference procedure. Standards used to perform
“this calibration are certified by to NIST or equivalent, National metrology institute, Natural physical constants,
consensus standards. The result reported herein apply only to the calibration of the item described above as

received.Our decision rule is to contact the customer if the item fails calibration when the results include the

RLRE G 0F22-26T

uncertainties and the customer must determine if the results meets their needs.
All calibrations are performed within manufacture’s specifications.The calibration certificate shall not be

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

e

ATERIATO. QT ARAAM

Calibrated by : Mr.MuRin KhUFipuri Approved by

Calibration Officer { Mr.Worapong Sinthusopa )

Authorized Signatory

=

SP-FM-04-15 rev.0
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Calibration Report

Ceriificate Number : 3PR21010080-1

Reference Standards

METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

Page:2 of 4

Equipment Name

Model

 Serial No.

Certificate No.

Due. Date

Vibration Calibrator

VC-02

2007014

AV-0050-20

10 Dec 2021

Traceability

This certification is iraceable to the International System of Unit maintained at :
NIMT - The National Institute of Metrology, Thailand.

SP-FM-04-15 rev.0



' EEEZ'E‘EEQEE@E@%Y SYSTEM ( THAILAND ) CO.,LTD.

Result of Calibration

Certificate No. : SPR21010080-1 Page : 3 0f 4

Results of Calibration : (x) Without ( } After Adjustment

N

w
(e

B

Geophone P/N 721A3301 Functional Performance Test @160Hz

3
1

Uncertainty

fAOy

n

Function STD Reading UUC. Reading Error
()
Velocity (mm/s) 5.002 5.009 0.007 0.059

duern

Frequency Response Performance Test @ 5 mm/s Unit : mm/s

21 UL e,

Frequency Uncerstainty
STD Reading UUC. Reading Error
(Hz) ()

10.0 5.011 5.023 0.012 0.058

(BIARE

20.0 5.011 ~ 5.020 0.009 0.058

puepei e )

50.0 5.008 5.015 0.007 0.058

{

80.0 5.003 5.010 0.007 0.058

qed

100.0 5.004 5.008 0.005 0.058

160.0 5.005 5.014 0.008 0.058
200.0 5.004 5.016 0.012 0.058

(76

1L

T

(o Vi

el ]

oLk G o02

12T AAMARA

8l

31

X

<5
-

SP-FM-04-15 REV.0



j METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

Result of Calibration

Certificate No. : SPR21010080~1 Page : 4 of 4

Results of Calibration : (*) Without ( ) After Adjustment

Linearity Performance Test Unit : m/s?
: Frequency _ Uncertainty
e STD Reading UUC. Reading Error
E (Hz) (+)
§ 160.0 0.501 0.505 0.004 0.0060
w 160.0 1,001 1.008 0.005 0.012
;"j 160.0 1.502 1.508 0.006 0.017
El 160.0 2.003 2.010 0.007 0.023
g 160.0 3.003 3.011 0.008 0.035
:’ 1 BO.C 5.003 5.011 0.008 0.058
; Note:
:::- The result of calibration was found accurate as show on date and place of calibration only.
?: This Certificate is not'certiﬁed for any commercial transaction.

e

Measurement Uncertainty
The reported uncertainty of measurement is the expanded uncertainty obtained by multiplying
the standard uncertainty with the coverage factor k = 2, providing a level of confidence approximately 95%
-~ End of Certificate -

G 0222-£61 (299)

244218

ek
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SP-FM-04-15 REV.C



Lo 158U0D

( PUBPEYL Y 0ZTet uBgiunyiedg Juen)

'
A

gt

B G 0eEe-e6T {299)

RLEL

il

b

s

i

e

IO WL QML NRUN G AMMM

METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

Certificate of Calibration

Certificate Number © SPR21060190-1 Page: 1 of 3

Customer . Thai Environmental Technic Limited.

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

Equipment Name © Vibration
Manufacturer © Instantel
Model ' D 721A2601
Serial Number : UM15362
ID. Number © NO.10

Environmental Conditions

Ambient Temperature © 23°Ct 3°C Received Date T 11 Jun 2021
Relative Humidity : 50% T159 Calibration Date © 15 Jun 2021
Location of Calibration > In-Lab Recommend Due Date © 15 Jun 2022
Calibration Procedure . In-House Method Date of Issue T 16 Jun 2021

Method of Calibration

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

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

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

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

Calibrated by : Mr.Munin Khumpum Approved by

Calibration Officer ( Mr.Worapong Sinthusopa )

Authorized Signatory

SP-FM-04-15 rev.0



METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

Calibration Report

Certificate Number : SPR21060190-1 Page : 2 of 3

Reference Standards

Equipment Name Model Serial No. Certificate No. | Due. Date

Vibration Calibrator VC-02 2007014 AV-0050-20 10 Dec 2021

Traceability
This certification is traceable to the International System of Unit maintained at :
NIMT - The National Institute of Metrology, Thailand.

02121 RypUnyIRdg Fuenduopy 1sduc

{ puepeuy )

I!QJA

02e2-£61 {299)

WOD BLEIER@SHNAUINEGI MMM ALl G

SP-FM-04-15 rev.0
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METROLOGY SYSTEM ( THAILAND ) CO.,I

Result of Calibration

L.

Certificate No. : SPR21060130~1 Page : 3 0of 3
Frequency Response Performance Test @ 1 mm/s Unit : mm/s
Freguency ) ) Uncertainty
STD Reading UUC. Reading Error
(Hz) (£)

20.0 1.010 0.994 -0.016 0.042

40.0 1.008 0.995 ~-0.013 0.042

50.0 1.007 0.996 -0.011 0.042

80.0 1.005 0.996 -0.009 0.042

100.0 1.005 0.995 -0.010 0.042

160.0 1.002 0.992 -0.010 0.042

200.0 1.003 0.993 -0.010 0.042

500.0 1.005 0.993 -0.012 0.042
Linearity Performance Test Unit : mm/s

Frequency . ] Uncertainty
STD Reading UUC. Reading Error
(Hz) (£)

100 0.504 0.491 ~-0.013 0.041

1.003 0.992 -0.011 0.042

1.502 1.493 -0.009 0.044

2.000 1.990 -0.010 0.047

3.002 2.991 -0.011 0.053

5.001 4,992 -0.009 0.070

Note:

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

This Certificate is not certified for any commercial transaction.

Measurement Uncertainty

[he reported uncertainty of measurement is the expanded uncertainty obtained by multiplying

the standard uncertainty with the coverage factor k = 2, providing a level of confidence approximately 95%

— End of Certificate —

SP-FM-04-15 REV.0






METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

Certificate of Calibration

Certificate Number : SPR21060190-2 Page: 1 of 3

Customer . Thai Environmental Technic Limited.

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

Equipment Name . Vibration

Manufacturer : Instantel

Model D 721A2601
Serial Number : UM15363
ID. Number | - NO.11

Environmental Conditions

Ambient Temperature 23°Cct 3°C Received Date © 11 Jun 2021

Relative Humidity © 50 % T 15 % Calibration Date © 15 dun 2021

Location of Calibration : In-Lab Recommend Due Date T 15 Jdun 2022
o Calibration Procedure . In-House Method Date of Issue © 16 Jun 2021
) Method of Calibration

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

6T

e
b

Lot

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

0

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

N
1

[

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

it

Lkl

received.Our decision rule is to contact the customer if the item pass and fail calibration when the results
include the uncertainties and the customer must determine if the results meets their needs.
All calibrations are performed within manufacture's specifications.The calibration certificate shall not be

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

¥

e
¥

Calibrated by : Mr.Munin Khumpum Approved by

e

Calibration Officer ( Mr.Worapong Sinthusopa )

&

Authorized Signatory

QD EL QM RLEINMAUIN QR MMM

SP-FM-04-15 rev.0
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Calibration Report

Certificate Number : SPR21060190-2

Reference Standards

) METROLOGY SYSTEM ( THAILARD ) CO.,LTD.

2ol

Page :2 of 3

Equipment Name

Model

Serial No.

Certificate No.

Due. Date

Vibration Calibrator

VvC-02

2007014

AV-0050-20

10 Dec 2021

WO BE IR EMINRUIL I MMM ALl ¢ oree-cet {(€99) (21 ( PUBRRYL ) OZ12T WRUIUNLIRG BURniSucy 1s3U0i 1 00 62/69

Traceability

This ceriification is traceable to the International System of Unit maintained at :
NIMT - The National Institute of Metrology, Thailand.

SP-FM-04-15 rev.0
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METROLOGY SYSTEM ( THAILAND ) CO.,LED.

Result of Calibration

Certificate No. : SPR21060130-2 Page : 3 of 3
Frequency Response Performance Test @ 1 mm/s Unit : mm/s
Frequency . ) Uncertainty
STD Reading UUC. Reading Error
(Hz) (£)

20.0 1.014 0.987 -0.027 0.042
40.0 1.012 0.988 -0.024 0.042
50.0 1.010 0.990 -0.020 0.042
80.0 1.008 0.991 -0.017 0.042
100.0 1.007 0.990 -0.017 0.042
160.0 1.009 0.988 -0.021 0.042
200.0 1.012 0.986 -0.026 0.042
500.0 1.012 0.983 -0.029 0.042
Linearity Performance Test : Unit - mm/s
Frequency ) . Uncertainty
STD Reading UUC. Reading Error
(Hz) (£)

100 0.508 0.493 -0.010 0.041
1.002 0.992 -0.010 0.042
1.501 1.490 -0.011 0.044
2.000 1.987 -0.013 0.047
3.002 2.985 -0.017 0.053
5.000 4.982 -0.018 0.070

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

This Certificate is not certified for any commercial transaction.

Measurement Uncertainty
The reported uncertainty of measurement is the expanded uncertainty obtained by multiplying
the standard uncertainty with the coverage factor k = 2, providing a level of confidence approximately 95%
- &nd of Certificate -

SP-FM-04-15 REV.0






METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

Certificate of Calibration

N

Certificate Number T SPR21010080-2 Page: 1 of 4

1 N

Customer : Thai Environmental Technic Limited,

3
i

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

L0 ISEUOR

5. Equipment Name : Vibration

: Manufacturer . instantel

:: Model . Micromate

_::“ Serial Number : UM16046

§ ID. Number B : No.i3

f Environmental Conditions

. Ambient Temperature : 23°CT 3°C Received Date » 08 Jan 2021

2 Relative Humidity © 50% T15% Calibration Date : 12 Jan 2021

; Location of Calibration . In-Lab Recommend Due Date . 12 Jan 2022

o Calibration Procedure ¢ In-House Method Date of Issue v 13 dan 2021

) Method of Calibration

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

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

=t ihis calibration are certified by to NIST or equivalent, National metrology institute, Natural physical constants,
; consensus standards. The resuit reported herein apply only to the calibration of the item described above as

received.Our decision rule is to contact the customer if the item fails calibration when the resuits include the
uncertainties and the customer must determine if the results meets their needs.

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

Z
]
=
=

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

j-——---—---Approved by . - "

Calibration Officer ( Mr.Worapong Sinthusopa )

(MR BT

Authorized Signatory

SP-FM-04-15 rev.0



%) METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

Ty

A Calibration Report

Certificate Number : SPR21010080-2 Page : 2 of 4

VAL e

Reference Standards

Equipment Name Model Serial No. Certificate No. | Due. Date

Vibration Calibrator VC-02 2007014 AV-0050-20 10 Dec 2021

FuamRuop siEuoy 1

Traceability
This certification is traceable to the International System of Unit maintained at :

NIMT - The National Institute of Metrology, Thailand.

T SUBYIUNL IR

RIGA R

{ puepreyt )

dqal

61 {(299)

o
Gy

06

IET R X I

AT AR

IO BE R R 26

EP-FM-04-15 rev.0



{ pugieyy § 02721 wyiumpneg SuenEuory

aEs

9)

|3

0eeE-RT |

C,
g

LBl ¢

AL EE MAVAM

o
-
os]
=
st

Certificate No. :

Result of Calibration

SPR21010080-2

Results of Calibration : (*) Without ( ) After Adjustment

Geophone P/N 721A3301 Functional Performance Test @160Hz

 METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

Page : 3 of 4

UUC. Reading

Uncertainty

Function STD Reading Error
(+)
Velocity (mm/s) 5.001 4.993 -0.008 0.059
Frequency Response Performance Test @ 5 mm/s Unit : mm/s
Frequency Uncertainty .
STD Reading UUC. Reading Error
(Hz) ' ()
10.0 5.012 5.001 -0.011 0.058
20.0 5.010 5.003 -0.007 0.058
50.0 5.006 4,998 —-0.008 0.058
80.0 5.004 4.997 -0.007 0.058
100.0 5.004 4.964 -0.010 0.058
160.0 5.004 4.995 -0.009 0.058
200.0 5.003 4.993 -0.010 0.058

SP-FM-04-15 REV.0
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J METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

Result of Calibration

Certificate No. : SPR21010080-2 Page : 4 of 4

Resuits of Calibration : (*) Without ( ) After Adjustment

Linearity Performance Test Unit : m/s?
Frequency Uncertainty
STD Reading UUC. Reading Error

(Hz) ()
160.0 0.500 0.503 0.003 0.0080
160.0 1.001 1.004 0.003 0.012
160.0 1.501 1.498 -0.003 0.017
180.0 2.002 1.996 -0.006 0.023
160.0 3.001 2.993 -0.008 0.035
160.0 5.002 4,994 —-0.008 0.058

Note:

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

This Certificate is not certified for any commercial transaction.

Measurement Uncertainty
The reported uncertainty of measurement is the expanded uncertainty obtained by multiplying
the standard uncertainty with the coverage factor k = 2, providing a level of confidence approximately 95%
- End of Certificate —

IO eGSR MMM - LY ¢ 0Z27-861 [299)

SP-FM-04-15 REV.0




METROLOGY SYSTEM ( THAILARND ) CO.,LTD.

Certificate of Calibration

Certificate Number ! SPR21010080-4 Page: 1 of 4

Customer . Thai Environmental Technic Limited.

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

Equipment Name' * Vibration
Manufacturer : %nsfantei
Model © Micromate
Serial Number © UM16258
ID. Number ¢ No.15

Environmental Conditions

Ambient Temperature . 23°Ct 3°C Received Date 1 08 Jan 2021
Relative Humidity © B50% T ﬂS % Calibration Date : 20 Jan 2021
L ocation of Calibration o In-Lab Recommend Due Date : 20 Jan 2022
Calibration Procedure . In-House Method Date of Issue 1 21 Jan 2021

Method of Calibration
This certifies that the above instrument was calibrated in compliance with the calibration system
requirement of ISO/IEC 17025:2017 in accordance with reference procedurs. Standards used to perform

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

G Ogee-e6T (299) ol ( puefieyl ) ogrel [ueyiwnyied 3ueniBuopy 1SSUoM T 00W 62/69

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

¥

received.Our decision rule is to contact the customer if the item fails calibration when the resuits include the
uncertainties and the customer must determine if the results meets their needs.
All calibrations are performed within manufacture's specifications.The calibration ceriificate shall not be

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

YSINRKYINCE MMM BLED

i

............... _mealibrated. by__..:._ MT:Munin_Khumpu m —- ,“ [ ._._Approved by ST e

=

Calibration Officer ( Mr.Worapong Sinthusopa )

Authorized Signatory

WO BLRHDE

SP-FM-04-15 rev.0



METROLOGY SYSTEM ( THAILARD ) CO.,LTD.

Calibration Report

Certificate Number : SPR21010080-4 Page : 2 of 4

Reference Standards

Equipment Name Model Serial No. Certificate No. | Due, Date
Vibration Calibrator VC-02 2007014 AV-0050-20 | 10 Dec 2021
Traceability

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

MMM BLES G 0222-E6T (299) (AL ( puefleyl ) O2I2T lueypunyled BuenjBuopi 1SBUOD T 00N G2/69
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 METROLOGY SYSTEM ( THAILARND ) CO.,LTD.

L)

Result of Calibration

Certificate No. : SPR21010080-4 Page : 3 of 4

Resuits of Calibration : (x) Without ( ) After Adjustment
Geophone P/N 721A3301 Functional Performance Test @160Hz

nSUO[M 1SBUOM T DO 62/69 =5
)
¥

Uncertainty
Function STD Reading UUC. Reading Error

5 (+)

176

3 Velocity (mm/s) 5.002 5.007 0.005 0.059
= -

=

g" Frequency Response Performance Test @ 5 mm/s Unit : mm/s
jn b

o Frequency Uncertainty
n STD Reading UUC. Reading Error
S (Hz) ()

()

: 10.0 5.001 5.004 0.003 . 0.058
= .

2 20.0 5.002 5.006 0.004 0.058
o

a 50.0 : 5.001 5.005 0.004 0.058
= 80.0 5.001 5.007 0.006 - 0.058
- 100.0 5.002 5.007 0.005 0.058
()]

8 160.0 5.003 4.998 -0.005 0.058
§ 200.0 5.003 4.897 -0.006 0.058
S

no

n

(@]

[6}]

EZJ

HMMA RLE

=

A
i
i
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1
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) METROLOGY SYSTEM ( THAILAND ) €O.,LTD.

Result of Calibration

Certificate No. : SPR21010080-4 Page : 4 of 4

Resuilts of Calibration : (*) Without ( ) After Adjustment

Linearity Performance Test _Unit : m/s®
Frequency . Uncertainty
STD Reading UUC. Reading Error

(Hz) ()
160.0 0.500 0.504 0.004 0.0060
160.0 1.001 1.003 - 0.002 0.012
160.0 1.500 1.504 0.004 0.017
160.0 2.000 2.005 0.005 0.023
160.0 3.001 3.005 0.004 0.035
160.0 5.002 5.006 0.004 : 0;058

Note:

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

This Certificate is not certified for any commercial iransaction.

Measurement Uncertainty
The reported uncertainty of measurement is the expanded uncertainty obtained by multiplying
the standard uncertainty with the coverage factor k = 2, providing a level of confidence approximately 95%
— End of Certificate -

SP~FM-04-15 REV.0
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TECHNOLOGY PROMOTION ASSOCIATION (FHATLAND-JAPAN)

CORPORATE SERVICES 3 BQUIPMENT CALIBRATION AND TESTING SERVICES : %\\5
‘d"!siiuil“ ¢

S34 PATTANAKARN ROAD SO 18, SUANLUANG, SUANLUANG BANGKOK 10250

, NSC-TISITIST025
TEL.0-2717-3000-27  FAX, 0-2719-9484

CALIBRATION 0B0¥

Cert.No.: 21CHO382
Page.: 1of2

Certificate of Calibration

Equipment : pH Meter

Manufacturer ; Horiba

Model : LAQUA-PH1300

Serial No. : BOSDO012

iD No. : -

Condition As-Received: Used ltem

Received Date: 15 July 2021

Calibration Date : 16 July 2021

Reference ; 2107-03220C-8 a;ﬁ

Submitted by : Thai Environment Technic Limited 4
1/6 Soi Ramkhamhaeng 145, g
Khwaeng/Khet Saphan Sung, 7
Bangkok 10240

Calibration Place : Laboratory { Thai Environment Technic Limited.) f;»

Ambient Temperature : (26.3 - 25.9) °C

Relative Humidity : (62.9 - 64.2) % oo

Calibration Procedure : In - house method

- CP-QCH2 by direct measurement with standard
voltage ealibrator and direct measurement
with certified reference material (CRM)

Calibrated by 1 Kunchit Promprat

Approved by : % *

Approved Signatory

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

s

g
5 e

Issue Date ; 19 August 2021

The Uncertainties are for a confidence probability of appreximately 95%

Thiy centificnte say nof be voproduced other thars i Rl except with The prior writtes

Approval of the head of Corporate Services 3 ¢ Expdpment Calibration and Testiog Services.

A 0031074




Cert. No,: 21CHO382
Page.: 20of2

Condition of this calibration result

1. Reference Standard instrument  © -

Instrument Seriai No, 1D No, Cert. No, Due Date
1) Document Process Calibrator 1385032 130RC022 20E4213 24 Nov 2021
2} Digital Thermometer - 130RCO17 217686 08 Apr 2022
This certification is traceable to the International System of Unit maintained at:-

- Traceable to National Institute of Metrology (Thailand), NIMT

2. Cerdified Reference Malerials : The measurement resulls are traceable to 51 through CPA chem Lid.,

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

Buffer Solution Manufacturer Lot No. Exp, date
pH 1.678 CPA chem 677226 24 Mar 2022
pH 4.008 CPA chem 725928 13 Jan 2023
pH 6.866 CPA chem 677228 16 Feb 2022
pH 9.181 CPA chem 754831 02 July 2022

*oH 12.450 Hach Lenge GmbH C02796 15 Dec 2022
3. This certificate is valid only to the item calibrated on date and place of calibration.

Calibration Results

Function : mV Measurement

Performing standard curve by Fluke at pH {2,4,7,10)

Unit Under Nominal | Standard Uncertainty of Coverage

Calibration Value Voltage Actual Reading Measurement factor
Input {tmV} k
: . pH mV mV pH

pH Meter 1.680 314,73 314.7 1.680 0.058 2.00
S/NL: BOBDO012 4.000 177.48 1775 4.000 0.058 2.00
£.860 B8.28 83 6.860 0.058 2.00

7.000 0.00 0.0 7.000 0.058 2.00

3.180 ~128.87 -128.9 8.180 0.058 2.00

10,000 -177.48 -171.5 10.000 0.058 » 2.00

Function : pH Measurement
Performing five buffers standard curve by using buffer nominal pH {2,4,7,9,12)

Unit Under Standard pH Actual pH |ActualmV| Uncertainty of Coverage '

Calibration Buffer Solution Reading | Reading | pH measurement factor
{mV) &3] &
pH Electrode 1.678 1.681 2823 0.0070 2.08

SIN.: 9XIMO055 4.008 4.012 155.1 0.0077 2.13
6.866 5.864 -13.6 0.017 2.07
9,181 9.191 -149.9 0.049 2.058

*42.450 12.449 -340.6 0.022 2.00

Remark : * = Not NSC-ONSC Accredited
The reported unceriainty of measurement was based on a standard uncertainty multiplied by a coverage

factor k, providing a level of confidence of approximately 85 %.
«plo~

a 1060302



TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES %7 ¥

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK. 10250
TEL. 0-2717-3000-27 FAX.0-2719-9484

\\\\‘\“[”l’//,’
SN > /;}

Cert. No.: 21TM817

Page.: 1 0of 3

Certificate of Calibration

Equipment :
Manufacturer :
Model :

Serial No. :

ID No, :

Submitted by :

Location :

Received Order :
Calibration Date :
Ambient Temperature :
Relative Humidity :

Calibrated by :

Approved by :
( ,) Pornthippa Tameyakul
(/) Malee Butkruea

() Suwit Imjai

Issue Date :

BOD Incubator
Siam Intercool
MH1100
01032557-001
TET.LAB.BOD 04

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

Laboratory (Thai Environmental Technic Limited)

26 April 2021
26 April 2021
(26 £10)°C
(50 +£30)%

Khit Ruttanaprapachai

% .

Approved Signatory

11 May 2021

The Uncertainties are for a confidence probability of appreximately 95%

This certificate may ot be reproduced other than in full, except with the prior written

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

CALIBRATION 0008

40027893



- Equipment : BOD Incubator Cert. No.: 21TM817
- Condition As-Received : Used ltem Page.: 2 0of 3

. Reference : 2104-04800C-1

Procedure Used :-
‘ Calibration were conducted using calibration procedure CP-OT02 according to direct measurement
" ‘method with Data Acquisition which connected with Resistance Temperature Detector ( RTD ).
The temperature scale used was based on ITS-80.
Condition of this result of calibration
1. Reference standard instrument:-
Instrument Model Serial No. Cert. No. Due Date
1) Data Acquisition 34970A MY41021843 21LM2 18 Feb 2022
* 2. This certificate is valid only to the item calibrated on date and place of calibration.
. 3. This certification is traceable to the International System of Unit.

‘Result of Calibration :- (*) Without Adjustment
Function of UUC? : Temperature Source
- Fresh air setting : Not Available Environment during calibration
Beginning Finished

{2 2 & Temp. ( °C) 24 25

A REL.Humid. ( % ) 49 51

4 S . (mg AC Supply ( Volt ) 220 221

Q
H 6 M2 g . Ref. Std.
. ?/ ; = 7 Position : D No.:
JwE o, JHe '/: 1 18-04RTD-01
v ‘ b

e .2 | 1804RTD-02
= W = 3 18-04RTD-03
Probe Installation Details : Dimension of Chamber : 4 18-04RTD-04
3= 10 cm D= 0.59 m 5 18-04RTD-05
b= 10 cm W= 0.53 m 6 | 18-04RTD-06
c= 10 cm = 12 m 7 18-04RTD-07
Capacity =  0.38 m3 8 18-04RTD-08
9 (ref.) 18-04RTD-09

Wl

a 1053781




'Equipment:
- Condition As-Received :

BOD Incubator Cert, No.: 21TM817

Used ltem Page.: 3 of 3
" Reference : 2104-04800C-1
- Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source
Calibration uucr uuc* Temperature Temperature Overall Uncertalnty Coverage
Point Setting | Reading stability uniformity Variation Factor
(°C) ¢y (°C) (£°C) (°C) ("C) (£°C) k
20.0 20.0 20.4 1.6 1.6 34 2.0 2
Calibration Measured Temperature ( °C )
Point Position
(°C) 1 2 3 4 5 6 7 8 9 (ref.)
20.0 20.194 20.316 20.083 20.028 20.270 | -20.355 19.862 20.108 19.762

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

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

.~ temperature at the reference location which are observed at the same time or at as close an observation time as

possible to determine the temperature pattern or homogeneity within the chamber under steady-state conditions.

 Overall Variation : The Difference of the maximum and minimum measured temperatures throughout observation.
- UUC* : Unit Under Calibration

‘Note : The reported uncertainty of measurement was included stability and excluded uniformity .

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

-000-

%ﬁ

a 1053780







Equipment ;
Manufacturer :
Model :

Serial No. :

1D No. :

Submitted by

Location :

Received Order :
Calibration Date :
Ambient Temperature :
Relative Humidity :

Calibrated by :

Approved by :
( /) Pornthippa Tameyakul
(4 )} Malee Butkruea

{ ) Suwit imjai

Issue Date :

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
$34/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250

TEL, 0-2717-3000-27 BAX. 0-2719-9484

Certificate of Calibration

The Uncertainties are for a confidence probability of approximately 95%

NSC-TISI-TIS17025
CALIBRATION 0008

Cert. No.: 21TM821 ‘
Page.. 1 of 3

Incubator

Memmert

INE 500

E505.1143 i

TET.LAB.INC 02

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

Laboratory (Thai Environmental Technic Limited)

26 April 2021
27 April 2021
(26 £10)°C
(50 +£30)%

Khit Ruttanaprapachai

Approved Signatory

11 May 2021

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

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




Equipment : Incubator Cert. No.: 21TM821

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

- .Reference : 2104-04800C-4

- Procedure Used :-

Calibration were conducted using calibration procedure CP-OT02 according to direct measurement

" method with Data Acquisition which connected with Resistance Temperature Detector { RTD ).

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

 Condition of this result of calibration

- 1. Reference standard instrument:-
Instrument Nodel Serial No. Cert. No. Due Date
1) Data Acquisition 34970A MY41021843 21LM2 18 Feb 2022

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

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

 Result of Calibration :-  (*) Without Adjustment

- Function of UUC* : Temperature Source

- Fresh air setting : Close Environment during calibration
' | Beginning Finished
‘(2 4 Temp. (°C ) 25 24
REL.Humid. ( % ) 55 59
H ] (reﬁ AC Supply ( Volt ) 220 221
$ ,
H 1
3 5 i 9 Position : Ret. Std.
4 1D No.:
Vi e JHE / 1 18-04RTD-01
EN 2 18-04RTD-02
) W - 3 18-04RTD-03
" Probe Installation Details : Dimension of Chamber : 4 18-04RTD-04
a= 50 om D= 0.40 m 5 18-04RTD-05
b= 50 com W = 056 m 6 18-04RTD-06
c= 50 cm b= o048 m 7 18-04RTD-07
Capacity = 0.11 m? 8 18-04RTD-08
9 (ref) | 18-04RTD-09

a 1053775




incubator

. quuipment :
Condition As-Received :
- Reference : 2104-04800C-4

'Result of Calibration :- (*) Without Adjustment
~ Function of UUG* : Temperature Scurce

Cert. No.: 21TM821

Used ltem Page.: 3 of 3

| Calibration uucr uycH Temperature Temperature Overall Uncertainty Coverage
Point Setting Reading stability uniformity Variation Factor
(¢c) | (c) | (¢ (£°C) (°C) (°C) | (#C)| &k
35.0 35.0 35.0 0.031 0.37 0.41 0.30 2
44.5 44.5 445 0.028 0.83 0.86 0.30 2

1 Calibration Measured Temperature ( °C )
Point Position
(°C) 1 2 3 | 4 5 6 7 8 9 {ref.)
35.0 34.993 34.789 34.926 34.729 34.787 34.856 34.692 34.709 35.053
445 44.804 44.466 44742 44,434 44,295 44 453 44,199 44173 44,986

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

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

fy']temperature at the reference location which are observed at the same time or at as close an observation time as

" ‘possible to determine the temperature pattern or homogeneity within the chamber under steady-state conditions.

- Overall Variation : The Difference of the maximum and minimurmh measured temperatures throughout observation,
~ UuUC* : Unit Under Calibration '

Note : The reported uncertainty of measurement was included stability and excluded uniformity .

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

-00o-
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Equipment :
Manufacturer :
Model :

Serial No. :

1D No. :

Submitted by :

Location :

Received Order :
Calibration Date :
Ambient Temperature :
Relative Humidity :

Calibrated by :

Approved by
( ) Pornthippa Tameyakul

(¥ ) Malee Butkruea
() Suwit Imjai

Issue Date :

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
$34/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 102350

TEL. 0-2717-3000-27  PAX. 0-2719-9434

Certificate of Calibration

TET.LAB.INC 01

The Uncertainties are for a confidence probability of approximately 95%

NSC-TISI-TIS17025
CALISBRATION 0008

Cert. No.: 21TM819
- Page.: 10of3

Incubator
Memmert
INE 500

E505.0595

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

Laboratory (Thai Environmental Technic Limited)

28 April 2021
26 - 27 April 2021
(26 +£10)°C
(50+30) %

Khit Ruttanaprapachai

Yol

Approved Signatory

11 May 2021

This certificate may not he réproduced other than in full, except with the prior written

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




‘Equipment :

!

ncubator

Condition As-Received : Used ltem

- Reference :

- Procedure Used :-

2104-04800C-3

Cert. No.: 21TM819
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 ITS-80.
Condition of this result of calibration

1. Reference standard instrument:-

Instrument
1) Data Acquisitio

n

(*) Without Adjustment

Model
34970A

Probe Instaliation Details :

a= 5.0 cm
b= 5.0 cm
c= 5.0 cm

Serial No.

MY41021843
2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This certification is traceable to the International System of Unit.
Result of Calibration :-

-Function of UUC* : Temperature Source

" Fresh air setting : Close
7.
© [e)
1 3
g (ref}
Q
H 6 M2 g
o ! Q
AT
. —"‘7’—2":?3/2 7t C/ °
b

Cert. No.
21LMm2

Due Date
18 Feb 2022

Environment during calibration

Dimension of Chamber :

D=
W =
H=
Capacity =

0.40
0.56
0.48
0.11

m
m
m
m?

- Beginning | Finished
Temp. (°C) 24 5
REL.Humid. ( % ) 52 55
AC Supply ( Volt) 220 520

Position : Ref. Std.
ID No.:

1 18-04RTD-01

2 18-04RTD-02

3 18-04RTD-03

4 18-04RTD-04

S 18-04RTD-05

6 18-04RTD-06

7 18-04RTD-07

8 18-04RTD-08

9 (ref.) | 18-04RTD-09

a 1053777
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Equipment :

Incubator Cert. No.: 21TM819
- Condition As-Received : Used ltem Page.: 3 of 3
" Reference : 2104-04800C-3
-~ Result of Calibration :- (*) Without Adjustment
" Function of UUC* : Temperature Source
Calibration uuc* uuc* Temperature Temperature Overall Uncertainty Coverage
Point Setting | Reading stability uniformity Variation Factor
(°c) | (c) | (<) (£°C) (°C) (°c) | (#C)| &
35.0 35.0 35.0 0.046 0.24 0.34 0.30 2
44.5 44.5 44.5 0.023 1.1 1.1 0.34 2
Calibration NMeasured Temperature { °C )
Point Position
(°C) 1 2 3 4 5 6 7 ] 9 (ref.)
35.0 35.245 35.199 | 85,157 35.087 35.029 34.989 34.998 34.995 35.200
445 44.954 44.797 44,902 44.413 44.161 44.269 44,020 44.059 45.086

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

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

. temperature at the reference location which are observed at the same time or at as close an observation time as
“possible to determine the temperature pattern or homogeneity within the chamber under steady-state conditions.

“Qverall Variation : The Difference of the maximum and minimum measured temperatures throughout observation.
UUC* : Unit Under Calibration

Note :

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

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
factor k, providing a level of confidence of approximately 95 %.
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1 Aldrin Liquid-Liquid Extraction, Gas Chromatographic Method'
2 Arsenic Digestion, Hydride Generation/Atomic Absorption
Spectrometric Methodw
3 Barium 1) Digestion, Direct Nitrous Oxide-Acetylene Flame
Method™”
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™
3) Digestion, Inductively Coupled Plasma Method™
a4 OL-BHC Liquid-Liquid Extraction, Gas Chromatographic Method'™
5 Y-BHC Liquid-Liquid Extraction, Gas Chromatographic Method[a]
6 Biochemical Oxygen Demand | 5-Day BOD Test, Azide Modification Method"
7 Cadmium 1) Digestion, Direct Air-Acetylene Flame Method'"
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method'™
3) Digestion, Inductively Coupled Plasma Method'"
8 Chemical Oxygen Demand Closed Reflux, Titrimetric Method"”
Chromium ' 1) Digestion, Direct Air-Acetylene Flame Method™"
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method'™
3) Digestion, Inductively Coupled Plasma Methodw
10 Chlordane Liquid-Liquid Extraction, Gas Chromatographic Method'
11 Color ADMI Weighted-Ordinate Spectrophotometric Method
12 Copper 1) Digestion, Direct Air-Acetylene Flame Method™”
2) Digestion, Electrothermal Atomic Absorption
. Spectrometric Method'™
, 3) Digestion, Inductively Coupled Plasma Method™
13 Cyanide Distillation, Colorimetric Methodm]
14 4,4’-DDE Liquid-Liquid Extraction, Gas Chromatographic Method'”
15 4,4’-DDT | Liquid-Liquid Extraction, Gas Chromatographic Method'
16 | Dieldrin Liquid-Liquid Extraction, Gas Chromatographic Method"
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17 Endrin Liquid-Liquid Extraction, Gas Chromatographic Method[‘”
18 | Endosulfan Liquid-Liquid Extraction, Gas Chromatographic Method™
19 Endosulfan | Liquid-Liguid Extraction, Gas Chromatographic Method!
20 Endosulfan I Liquid-Liquid Extraction, Gas Chromatographic Method”
21 | Formaldehyde Distillation, Colorimetric Method™
22 Free Chlorine DPD Ferrous Titrimetric Method™
23 Hepta(;hlor Liquid-Liquid Extraction, Gas Chromatographic Method™
24 | Heptachlor epoxide Liquid-Liquid Extraction, Gas Chromatographic Method™
25 | Hexavalent Chromium Filtration, Colorimetric Method™
26 Lead 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™
3) Digestion, Inductively Coupled Plasma Method[4] .
27 | Manganese 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™ |
3) Digestion, Inductively Coupled Plasma Method™
28 Mercury Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method™
29 Nickel 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™
3) Digestion, Inductively Coupled Plasma Method™
30 | Oil & Grease 1) Liquid-Liquid, Partition-Gravimetric Method™
| 2) Soxhlet Extraction Method™
31 | pH ELectrome‘mc Method!™
32 | Phenols Distillation, Direct 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™®
Total Kjeldahl Nitrogen Macro-Kjeldahl Method™
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38 | Total Suspended Solids Dried at 103-105 °C"
39 Trivalent Chromium Digestion, Inductively Coupled Plasma Method;
Filtration, Colorimetric Method:; CaLculatIonm
40 Zinc 1) Digestion, Direct Air-Acetylene Flame Method™

2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method'”
3) Digestion, Inductively Coupled Plasma Method™
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1 Acetone Purge and Trap Gas Chromatographic/
Mass Spectrometric Method' "
2 Aldrin Liquid-Liquid Extraction, Gas Chromatographic Method™
Antimony 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Methodm
3) Digestion, Inductively Coupled Plasma Method'
a4 Arsenic Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method[q]
5 Atrazine Liquid-Liquid Extraction, Gas Chromatographic Method' ™
6 Barium 1) Digestion, Direct Nitrous Oxide-Acetylene Flame
Method"™
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™ ,
3) Digestion, Inductively Coupled Plasma Method'™
7 Benzene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™"
8 Beryllium 1) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™
2) Digestion, Inductively Coupled Plasma Method'”
9 Bromodichloromethane Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™”
10 Bromoform

Purge and Trap Gas Chromatographic/
Mass Spectrometric Method"
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11 Butanol Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™
12 Cadmium 1) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™
. 2) Digestion, Inductively Coupled Plasma Method""
13 Carbon Disulfide Purge and Trap Gas Chromatographic/
Mass Spectrometric Method'"
14 Carbon Tetrachloride Purge and Trap Gas Chromatographic/
Mass Spectrometric Method"
15 Chlordane Liguid-Liquid Extraction, Gas Chromatographic Method”
16 Chlorobenzene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method'"
17 Chlorodibromomethane Purge and Trap Gas Chromatographic/
Mass Spectrometric Method"
18 Chloroform 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 (I11) 1) Digestion, Direct Air-Acetylene Flame Method;
| Filtration, Colorimetric Method; Calculationw
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method; Filtration, Colorimetric
Method; Calcutationm '
3) Digestion, Inductively Coupled Plasma Method;
Filtration, Colorimetric Method; CaLcuLationm
21 Chromium (V1) Filtration, Colorimetric Method" .
22 Cyanide Distillation and Colorimetric Method'"
23 DDD Uquid-Liquid Extraction, Gas Chromatographic Method'™
24 DDE Liquid-Liguid Extraction, Gas Chromatographic Method""
25 DOT Liquid-Liquid Extractbn, Gas Chromatographic Method'™
26 1,2—Dichlorobenzene‘ Purge and Trap Gas Chromatographic/

Mass Spectrometric Method[q]

?Mry’j

(ndingad Snsanatla)

27 1,3-Dichlorobenzene ...

ANy NENIATI AT MIATIEUNARBULARY
2| t 3

vazngdeurewiRms




a1aun drsuaiy 38R
27 1,3-Dichlorobenzene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™
28 1,4-Dichlorobenzene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™
29 1,1-Dichloroethane Purge and Trap Gas Chromatographic/
| Mass Spectrometric Method'
30 1,2-Dichloroethane Purge and Trap Gas Chromatographic/
| Mass Spectrometric Method™
31 1,1-Dichloroethylene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™"
32 cis-1,2-Dichloroethylene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method'™"
33 trans-1,2-Dichloroethylene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™”
34 1,2-Dichloropropane Purge and Trap Gas Chromatographic/
Mass Spectrometric Method'"
35 1,3-Dichloropropane Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™
36 1,3-Dichloropropene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™"
37 Dieldrin Liquid-Liquid Extraction, Gas Chromatographic Method'
38 Endosulfan Liquid-Liquid Extraction, Gas Chromatographic Method
39 Endrin Liquid-Liquid Extraction, Gas Chromatographic Method'"
40 Ethylbenzene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method'
41 Heptachlor Liquid-Liquid Extraction, Gas Chromatographic Method™
a2 Heptachlor epoxide | Liquid-Liquid Extraction, Gas Chromatographic Method™
43 Hexachloro-1,3-butadiene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™®
44 o-HCH 4 Liquid-Liquid Extraction, Gas Chromatographic Methodm
45 B-HCH Liquid-Liquid Extraction, Gas Chromatographic Method""
46 | y-HCH Liquid-Liquid Extraction, Gas Chromatographic Method”
a7 n-Hexane Purge and Trap Gas Chromatographic/

Mass Spectrometric Method"

=y ¢ o QI
(ursmegad ansaEnaiia)
HiwsmsnguunasgisnsiiaTsinaseunaie

48 Lead...

uazvsloudaifiufime




adufi d1suany AT
a8 Lead 1) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™ :
2) Digestion, Inductively Coupled Plasma Method"™
49 Manganese 1) Digestion, Direct Air-Acetylene Flame Methodm
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method'™
3) Digestion, Inductively 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 SpectrometricMethodm
55 Nickel 1) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™™
2) Digestion, Inductively Coupled Plasma Method'™
56 Pentachlorophenol Liquid-Liquid Extraction, Gas Chromatographic Method "
57 pH Electrometric Method'
58 Phenol Distillation, Direct Photometric Methodm
59 Polychlorinated Biphenyls Liguid-Liquid Extraction, Gas Chromatographic Method""
- PCB 1016
- PCB 1260
60 Selenium Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method™ :
61 Silver 1) Digestion, Direct Air-Acetylene Flame Method'
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method'" ‘
3) Digestion, Inductively Coupled Plasma Method'™
62 Purge and Trap Gas Chromatographic/

Styrene

Mass Spectrometric Method™
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63 1,1,2,2-Tetrachloroethane Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™
64 Tetrachloroethylene Purge and Trap Gas Chromatographic/
Mass Specfrometric Method™
65 Toluene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™"
66 1,2,4-Trichlorobenzene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™"
67 1,1,1-Trichloroethane Purge and Trap Gas Chromatographic/
_ Mass Spectrometric Method'
68 1,1,2-Trichloroethane Purge and Trap Gas Chromatographic/
Mass Spectrometric Method'
69 Trichloroethylene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™
70 1,3,5-Trimethylbenzene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™
71 Vanadium 1) Digestion, Direct Air-Acetylene Flame Method™
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 Spectrometric Method™"
74 o-Xylene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method""
75 p-Xylene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™
76 Xylene (Total) Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™
77 Zinc 1) Digestion, Direct Air-Acetylene Flame Method™

2) Digestion, Inductively Coupled Plasma Method™
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Antimony

2 Arsenic
3 Carbon Monoxide

Chlorine

Copper

Cresol

Dioxins/Furans

8 Hydrogen Chloride
Hydrogen Fluoride
10 Hydrogen Sulfide
11 Lead

12 Mercury

1) Isokinetic Digestion, Atomic Absorption
Spectrometric Method™

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

3) Isokinetic Digestion, Inductively Coupled Plasma -
Method®

Isokinetic Digestion, Hydride Generation/

Atomic Absorption Spectrometric Method™

1) Bag Sampling, Non-Dispersive Infrared Method®™!

2) Instrument Analyzer Method™

Absorption, lon Chromatographic Method™

1) Isokinetic Digestion, Atomic Absorption
Spectrometric Method™ |

2) Isokinetic Digestion, Electrothermal Atomic
Absorption Spectrometric r\/\efthod[S]

3) Isokinetic Digestion, Inductively Cbupled Plasma
Method™

Adsorption, Gas Chromatographic Method™

Isokinetic Sampling, Analysis by ISO/IEC 17025 Accredited

Laboratory or Analysis by Department

of Industrial Works Registered Laboratory™

(Dioxins/Furans Analysis Approved)

Absorption, lon Chromatographic Method®™

Absorption, lon Chromatographic Method™

Absorption, Titrimetric Method™

1) Isokinetic Digestion, Atomic Absorption
Spectrometric Method™

2) Isokinetic Digestion, Electrothermal Atomic
Absorption Spectrometric Method™

3) Isokinetic Digestion, Inductively Coupled Plasma
Method™ - .

Isokinetic, Digestion, Cold-Vapor Atomic Absorption

Spectrometric Method™

Sl
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13 Opacity Ringelmann’s Method”
14 Oxides of Nitrogen 1) Absorption Sampling, Phenoldisulfonic Acid
Method”
2) Instrument Analyzer Method™
15 Sulfur Dioxide 1) Absorption Sampling, Barium-Thorin Titrimetric
Method™
2) Instrument Analyzer Method™
16 Sulfuric Acid Absorption, Barium-Thorin Titrimetric Method[sl
17 Total Suspended Particulate | Isokinetic, Gravimetric Method™
18 Xylene '

o/

Adsorption, Gas Chromatographic Method"™
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Aldrin

Antimony

Arsenic

1) Waste Extraction, Solid-Phase Extraction,
Gas Chromatographic Method"*"
2) Solid-Phase Extraction, Gas Chromatographic
[9,20]
Method
3) Soxhlet Extraction, Gas Chromatographic Method

1) Waste Extraction, Digestion, Flame Atomic
1,6,14]

[10,20]

Absorption Spectrometric Method'

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

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

4) Digestion, Flame Atomic Absorption

Spectrometric Method™®

5) Digestion, Graphite Furnace Atomic Absorption

Spectrometric Method ™

6) Digestion, Inductively Coupled Plasma Method™"”
1) Waste Extraction, Digestion, Hydride Generation/
Atomic Absorption Spectrometric Method™**®
2) Digestion, Hydride Generation/Atomic Absorption

Spectrometric Method ™'

Spveod
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Barium

Beryllium

Cadmium

1) Waste Extraction, Digestion, Flame Atomic

Absorption Spectrometric Method ™5

2) Waste Extraction, Digestion, Graphite Furnace

Atomic Absorption Spectrometric Method™"*"

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

4) Digestion, Flame Atomic Absorption

Spectrometric Method ™"

5) Digestion, Graphite Furnace Atomic Absorption

Spectrometric Method™™

6) Digestion, Inductively Coupled Plasma Method[s’la]
1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method
2) Waste Extraction, Digestion, Graphite Furnace
Atomic Absorption Spectrometric Method™**
3) Waste Extraction, Digestion, Inductively Coupled

Plasma Method“’é’lg]

4) Digestion, Flame Atomic Absorption

6,
Spectrometric Method ™ ®

5) Digestion, Graphite Furnace Atomic Absorption

Spectrometric Method[é'w]
6) Digestion, Inductively Coupled Plasma Method >

1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method™*'¥
2) Waste Extraction, Digestion, Graphite Furnace

Atomic Absorption Spectrometric Method[l’ﬁ’m

3) Waste Extraction Digestion, Inductively Coupled
Plasma Me’chod1613

4) Digestion, Flame Atomic Absorption

Spectrometric Method™™*

5) Digestion, Graphite Furnace Atomic Absorption

. (6,15]
Spectrometric Method
[6,13
6) Digestion, Inductively Coupled Plasma Method ™"
(urs3naggal amsaqa‘%‘ta}
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Chlordane

Chromium

Cobalt

Copper

1) Waste Extraction, Solid-Phase Extraction,
Gas Chromatographic Method >

2) Solid-Phase Extraction, Gas Chromatographic
9,20]

Method'
3) Soxhlet Extraction, Gas Chromatographic !\/\ethod[

1) Waste Extraction, Digestion, Flame Atomic
1,6,14]

10,20]

Absorption Spectrometric Method'

2) Waste Extraction, Digestion, Graphite Furnace
1,6,15]

Atomic 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

. [6,15]
Spectrometric Method

6) Digestion, Inductively Coupled Plasma Method >

1) Waste Extraction, Digestion, Flame Atomic

Absorption Spectrometric Method "™

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

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

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

5) Digestion, Graphite Furnace Atomic Absorption

Spectrometric Method™*”

6) Digestion, Inductively Coupled Plasma Method™*”
1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method "
2) Waste Extraction, Digestion, Graphite Furnace
- Atomic Absorption Spectrometric Method™**”
3) Waste Extraction, Digestion, Inductively Coupled

Plasma Method" %"

4) Digestion, Flame Atomic Absorption

Spectrometric Method®®

S0
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12

13
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15
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DDD

DDE

DDT

Dieldrin

Endrin

Heptachlor

Hexavalent Chromium

5) Digestion, Graphite Furnace Atomic Absorption

15
Spectrometric Method>*

6) Digestion, Inductively Coupled Plasma Method **”
1) Waste Extraction, Solid-Phase Extraction, |
Gas Chromatographic Method™"*"
2) Solid-Phase Extraction, Gas Chromatographic
Method[g’zol A
3) Soxhlet Extraction, Gas Chromatographic 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, Solid-Phase Extraction,
[1,9,20]

[10.20]

Gas Chromatographic Method
2) Solid-Phase Extraction, Gas Chromatographic
Method” " |
3) Soxhlet Extraction, Gas Chromatographic Method'

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

10,20]

Gas Chromatographic Method'
2) Solid-Phase Extraction, Gas Chromatographic
Method” "
3) Soxhlet Extraction, Gas Chromatographic !\/\ethod[

1) Waste Extraction, Solid-Phase Extraction,
[1,9,20]

10,20]

Gas Chromatographic Method
2) Solid-Phase Extraction, Gas Chromatographic
Method" " ‘
3) Soxhlet Extraction, Gas Chromatographic Method

1) Waste Extraction, Solid-Phase Extraction,
[1,9,20]

(10,20)

~ Gas Chromatographic Method

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

3) Soxhlet Extraction, Gas Chromatographic Method[

1) Waste Extraction, Colorimetric Method[1’7’17]

2) Alkaline Digestion, Colorimetric Method'

10,20

7,171
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Lead

Lindane

Mercury

Methoxychlor

Molybdenum

1) Waste Extraction, Digestion, Flame Atomic

Absorption Spectrometric Method"***

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

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

4) Digestion, Flame Atomic Absorption

Spectrometric Method™*

5) Digestion, Graphite Furnace Atomic 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
[1,6,18]

10,20]

Absorption Spectrometric Method

2) Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method™*™®
1) Waste Extraction, Solid-Phase Extraction,

Gas Chromatographic Method™*”

2) Solid-Phase Extraction, Gas Chromatographic
9,20]

Method' |
3) Soxhlet Extraction, Gas Chromatographic Method

1) Waste Extraction, Digestion, Flame Atomic
1,6,14]

[10,20]

Absorption Spectrometric Method"

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

3) Waste Extraction, Digestion, Inductively Coupled
Plasma Method™*™ "

4) Digestion, Flame Atomic Absorption

Spectrometric Method™'*
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5) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method ™™
6) Digestion, Inductively Coupled Plasma Method ™
23 Nickel 1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method "
2) Waste Extraction, Digestion, Graphite Furnace
Atomic Absorption Spectrometric Method ™"
3) Waste Extraction, Digestion, Inductively Coupled
Plasra Method "
4) Digestion, Flame Atomic Absorption
Spectrometric Method
5) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method ™ |
6) Digestion, Inductively Coupled Plasma Method ™
24 Polychlorinated Biphenyls 1) Waste Extraction, Separatory Funnel
- Aroclor 1016 Liquid-Liquid Extraction, Gas Chromatographic
- Aroclor 1260 Method ™"
-2,2,3,4455- 2) Waste Extraction, Solid-Phase Extraction,
Heptachlorobiphenyl Gas Chromatographic Method %"
L 0,23,4.4,5- 3) Soxhlet Extraction, Gas Chromatographic Method
Hexachlorobiphenyl ‘
- 2,2,6,4,5,5- '
Hexachlorobiphenyl
- 2,2.455-
Pentachlorobiphenyl
-2,2,5,5-
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, Digestioh, Flame Atomic

Absorption' Spettrometric Methodu’é’m
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Sl

2) Waste ...

fnnanndunasguBmaiieeieeasutaty
<

vaznsiouka fURnTs




_©&_

Do
-
c
=h.

- d1suane ELRIGERER

' 2) Waste Extraction, Digestion, Graphite Furnace

Atomic Absorption Spectrometric Method™*"™

3) Waste Extraction, Digestion, Inductively Coupled
Plasma Method™*"

4) Digestion, Flame Atomic Absorption

Spectrometric Method™*

5) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method ®"™
6) Digestion, Inductively Coupled Plasma Method

27 Thallium 1) Waste Extraction, Digestion, Flame Atomic
1,6,14]

[6,13]

Absorption Spectrometric Method'

2) Waste Extraction, Digestion, Graphite Furnace |

Atomic Absorption Spectrometric Method™**>

3) Waste Extraction, Digestion, Inductively Coupled
Plasma Method[1’6’13]

4) Digestion, Flame Atomic Absorption

Spectrometric Method **®

5) Digestion, Graphite Furnace Atomic Absorption

Spectrometric Method ™™

6) Digestion, Inductively Coupled Plasma Method™"”
28 Toxaphene 1) Waste Extraction, Solid-Phase Extraction,

Gas Chromatographic Method ™"

2) Solid-Phase Extraction, Gas Chromatographic
Method" "
3) Soxhlet Extraction, Gas Chromatographic Method

29 Vanadium 1) Waste Extraction, Digestion, Flame Atomic
1,6,14]

(1020]

Absorption Spectrometric Method'
2) Waste Extraction, Digéstion, Graphite Furnace
Atomic Absorption Spectrometric Method" "
3) Waste Extraction, Digestion, Inductively Coupled
Plasra Method >

4) Digestion, Flame Atomic Absorption
6,14]

Spectrometric Method"

v
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5) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method ™
6) Digestion, Inductively Coupled Plasma Method™*”
30 Zinc 1) Waste Extraction, Digestion, Flame Atomic

Absorption Spectrometric Method™***

2) Waste Extraction, Digestion, Graphite Furnace

Atomic 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

: 6,15
Spectrometric Method ™

6) Digestion, Inductively Coupled Plasma Method ™"

Ay 912U 75 518175
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1 Acetone Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method 2%
2 Aldrin Soxhlet Extraction, Gas Chromatographic Method™>*”

3 Antimony

a Arsenic

' Atrazine

Barium

1) Digestion, Flame Atomic Absorption

Spectrometric Method®*®

2) Digestion, Graphite Furnace Atomic Absorption

6,
Spectrometric Method >

3) Digestion, Inductively Coupled Plasma Method®*”

Digestion, Hydride Generation/Atomic Absorption
[6,16]

Spectrometric Method
Soxhlet Extraction, Gas Chromatographic Method

1) Digestion, Flame Atomic Absorption
[6,14]

[10,20]

Spectrometric Method

2) Digestion, Graphite Furnace Atomic Absorption

Spectrometric Method™*”

3) Digestion, Inductively CoupLed Plasma Method™"”
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7 Benzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method' *”
8 Beryllium 1) Digestion, Flame Atomic Absorption
Spectrometric Method™*
2) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method ™ '
3) Digestion, Inductively Coupled Plasma Method
9 Bromodichloromethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method"?”
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
Spectrometric Method ™"
2) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method™*”
3) Digestion, Inductively Coupled Plasma Method ™"
13 Carbon Disulfide Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method 2%
14 Carbon Tetrachloride Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method 2%
15 Chlordane Soxhlet Extraction, Gas Chromatographic Method" "
16 Chlorobenzene Purge and Trap, Gas Chromatographic/ .
Mass Spectrometric Method'
17 Chlorodibromomethane Purge and Trap, Gas Chromatographic/
| Mass Spectrometric Method™ >
18 Chloroform Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method'
19 Chromium 1) Digestioh, Flame Atomic Absbrption

Spectrometric Method™*

2) Digestion, Graphite Furnace Atomic Absorption

_ 6,15
Spectrometric Method®"™
[6,13]

3) Digestion, Inductively Coupled Plasma Method
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20 Chromium (i) 1) Digestion, Flame Atomic Absorption
Spectrometric Method; Alkaline Digestion,
Colorimetric Method; Calculation Method[6’7’m’17]
2) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method; Alkaline Digestion,
Colorimetric Method; Calculation Method[6’7’15’17]
3) Digestion, Inductively Coupled Plasma Method;
Alkaline Digestion, Colorimetric Method;
Calculation Method """
21 Chromium (V1) Alkaline Digestion, Colorimetric Method ™"
22 Cyanide 1) Extraction, Distillation, Titrimetric Method™“*#*
2) Extraction, Distillation, Colorimetric Method” "%
23 DDD Soxhlet Extraction, Gas Chromatographic Method" >
24 DDE Soxhlet Extraction, Gas Chromatographic Method %
25 DDT Soxhlet Extraction, Gas Chromatographic Method" **
26 1,2-Dichlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™2**
27 1,3-Dichlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method"**”
28 1,4-Dichlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method' >
29 1,1-Dichloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method" 2
30 1,2-Dichloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method"*??
31 1,1-Dichloroethylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric-Method[lz’m
32 cis-1,2-Dichloroethylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method[lz’za]
33 trans-1,2-Dichloroethylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method"**”
34 1,2-Dichloropropane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™***
35 1,3-Dichloropropane

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method

(undiniggad Snsanaila)
é’éwmﬂm‘méummgmﬁ%mﬁLﬂﬂsﬁma‘awaﬁ'@

36 1,3-Dichloropropene ...

pagvzouvipfianis




-@&-

gl ansuafine BAasen
36 1,3-Dichloropropene Puree and Trap, Gas Chromatographic/
Mass Spectrofnetric Method"
37 Dieldrin Soxhlet Extraction, Gas Chromatographic Method"***
38 Endosulfan Soxhlet Extfaction, Gas Chromatographic Method ™"
39 Endrin Soxhlet Extraction, Gas Chromatographic Method™*™”
40 Ethylbenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method >
45 OL-HCH Soxhlet Extraction, Gas Chromatographic Method" "
46 B-HCH Soxhlet Extraction, Gas Chromatographic Method" "
47 Y-HCH Soxhlet Extraction, Gas Chromatographic Method" %
41 Heptachlor Soxhlet Extraction, Gas Chromatographic Method™**
42 Heptachlor epoxide Soxhlet Extraction, Gas Chromatographic Method"
43 Hexachloro-1,3-butadiene Purge and Trap, Gas Chromatographic/
' Mass Spectrometric Method' -~
44 n-Hexane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method"**
48 Lead. 1) Digestion, Flame Atomic Absorption
Spectrometric Method**"
2) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method™™
3) Digestion, Inductively Coupled Plasma Method[6’13]
49 Manganese 1) Digestion, Flame Atomic Abso'rption
Spectrometric Method™®'®
2) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method™*”
3) Digestion, Inductively Coupled Plasma Method™"”
50 Mercury Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method ™™
51 Methanol Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method 2%
52 Methoxychlor Soxhlet Extraction, Gas Chromatographic Method"***
53 Methylene chloride Purce and Trap, Gas Chromatographic/
Mass Spectrometric Method 2?*
54 Naphthalene

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method"

?mcﬂj |
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55 Nickel 1) Digestion, Flame Atomic Absorption
Spectrometric Method " ,
2) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method™"”
3) Digestion, Inductively Coupled Plasma Method®™
56 Polychlorinated Biphenyls Soxhlet Extraction, Gas Chromatographic Method ™"
-Aroclor 1016
-Aroclor 1260
-2,2,5,5'-
Tetrachlorobiphenyl
-2,2',4,5,5'-
Pentachlorobiphenyl
-2,2,3,4,4'5'-
Hexachlorobiphenyl
-2,2',4,4' 5 5'-
Hexachlorobiphenyl
-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 Silver 1) Digestion, Flame Atomic Absorption
Spectrometric Method " ,
2) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method™"”
3) Digestion, Inductively Coupled Plasma Method ™"’
60 Styrene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method 2%
61 1,1,2,2-Tetrachloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method %>
62 Tetrachloroethylene Purge and Trap, Gas Chromatographic/
Mass Specfrometric Method[lz’zé]
63 Toluene Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method">**
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64 1,2,4-Trichlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method" 2%
65 1,1,1-Trichloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method " 2**
66 1,1,2-Trichloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method"2?”
67 Trichloroethylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method 2%
68 1,3,5-Trimethylbenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method" ~*
69 Vanadium 1) Digestion, Flame Atomic Absorption
Spectrometric Method™'®
2) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method™"
_ 3) Digestion, Inductively Coupled Plasma Method ®'™
70 Vinyl chloride Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method">*”
71 m-Xylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method" 2%
72 o-Xylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™ >
73 p-Xylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method >
74 Xylene (Total) Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method" 2%
75 Zinc 1) Digestion, Flame Atomic Absorption
Spectrometric Method™®
2) Digestion, Inductively Coupled Plasma Method™™?
LNE1581989
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3. auneaennssudanedenwisssivalne. giodtnneiinge. fuiadadl 4. nqaunwa:
SouwAINISRUN, 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 Sediments,
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 Liquid-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 Environmental Protection Agency. Soxhlet Dige'stion. SW-846
Method 3540C, 1996. o

11. United States Environmental Protection Agency. Sulfuric Acid/Permanganate
Cleanup. SW-846 Method 3665A, 1996. '

~12. United States Environmental Protection Agency. Closed-System Purge-and-Trap and
Extraction for Volatile Organics in Soil and Waste Samples. SW-846 Method 5035A, 2007.

13. United States Environmental Protection Agency. Inductively Coupled Plasma-
optical Emission Spectrometry. SW-846 Method 601DC, 2014. 4 _

14. United States Environmental Protection Agency. Flame Atomic Absorption
Spectrophotometry. SW-846 Method 70008, 2007. ‘

15. United States Environmental Protection Agency. Graphite Furnace Absorption
Spectrophotometry. SW-846 Method 7010, 2007.

16. United States Environmental Protection Agency. Arsenic (Atomic Absorption,
Gaseous Hydride). SW-846 Method 7061A, 1992, '

17. United States Environmental Protection Agency. Chromium, Hexavalent
(Colorimetric), SW-846 Method 7196A, 1992.

18. United States Environmental Protection'Agenq‘/. Mercury in Solid or Semisolid
Waste (Manual Cold-Vapor Technique). SW-846 Method 7471B, 1998.

19. United States Environmental Protection Agency. Selenium (Atomic Absorption,
Borohybride Reduction) SW-846 Method 7742, 1994, '

20. United States Environmental Protection Agency. Organochlorine Pesticide by Gas
Chromatography. SW-846 Method 80818, 2007.
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21. United States Environmental Protection Agency. Polychlorinated Biphenyls
(PCBs) by Gas Chromatography. SW-846 Method 8082A, 2007.

22. United States Environmental Protection Agency. Chlorinated Herbicides by GC
Using Methylation or Pentafluorobenzylation Derivatization. SW-846 Method 8151A, 1996.

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

24. United States Environmental 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. Cyanide in Water and Extracts
Using Titrimetric and Manual Spectrophotometric Prbcedures. SW-846 Method 9014, 2014.
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' Acenaphthene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®

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

3 Benz(a)anthracene Liquid-Liquid Extraction, Gas Chromatographic/
V ‘ Mass Spectrometric Method'

a4 Benzo(b)fluoranthene Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method®

5 Benzo(k)fluoranthene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®?

6 Benzoic Acid Liquid-Liquid Extraction, Gas Chromatographic/

Mass Spectrometric Method™? '

7 Benzo(a)pyrene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!?

8 Benzolg,h,ilperylene Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™?

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

10 Bis(2-ethylhexyl)phthalate Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method'?

11 Butyl Benzyl Phthalate Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

12 | Carbazole Liquid-Liquid Extraction, Gas Chromatographic'®

13 p-Chloroaniline Liquid-Liquid Extraction, Gas Chromatographic'®

14 Chrysene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®

15 |24D Liquid-Liquid Extraction, Gas Chromatographic'?

16 Dibenz(a,h)anthracene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method?
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17 Di-n-Butyl Phthalate Liquid-Liquid Extraction, Gas Chromatographic/
' Mass Spectrometric Method™

18 Diethyl Phthalate Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

19 2,4-Dimethylphenol Liquid-Liquid Extraction, Gas Chromatographic?

20 2,4-Dinitrophenol Liquid-Liquid Extraction, Gas Chromatographic®

21 2,4-Dinitrotoluene Liquid-Liquid Extraction, Gas Chromatographic?

- 22 2,6-Dinitrotoluene Liquid-Liquid Extraction, Gas Chromatographic®?

23 Di-n-Octyl Phthalate Liquid-Liquid Extrattion, Gas Chromatographic/
Mass Spectrometric Method®

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

25 Fluorene Liquid-Liquid Extraction, Gas Chromatographic/
_ Mass Spectrometric Method®?

26 Hexachlorocyclopentadiene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

27 Hexachloroethane Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

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

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

.30 Methyl Bromide Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method®

31 2-Methylphenol Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®

32 2-Methylnapthalene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

33 Methyl Tert-Butyl Ether Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method?

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

35 'N—Nitrosodiphenytamine Liquid-Liquid Extraction, Gas Chromatographic/

Mass Spectrometric Method™?
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36 N-Nitrosodi-n-Propylamine Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectromet.ric Method”
37 Polychlorinated Biphenyls Liquid—l_i‘quid Extraction, Gas Chromatographicm
- PCB 1221
- PCB 1232
- PCB 1242
- PCB 1248
- PCB 1254
38 Phenanthrene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
39 Phenol Liquid-Liquid Extraction, Gas Chromatographicm
40 Pyrene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method”
41 Toxaphene Liquid-Liquid Extraction, Gas Chromatographicm
42 TPH (Cs-Cp) Purge and Trap, Gas Chromatographic/
: Mass Spectrometric Method™
43 TPH (Cg-Cye) Separatory Funnel Liquid-Liquid Extraction,
| Gas Chroma’cographic[zJ
a4 TPH (C16-Cas) Separatory Funnel Liquid-Liquid Extraction,
Gas Chromatographicm
45 2,4,5-Trichlorophenol Liquid-Liquid Extraction, Gas Chromatographicm
a6 2,4,6-Trichlorophenol Liquid-Liquid Extraction, Gas Chromatographic[Z]
a7 Vinyl Acetate Purge and Trap, Gas Chromatographic/
Mass Spectrometric Methodm
feufnavisadaailaléuda S1uau 7 swenns
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2,4-D

1) Waste Extraction, Separatory Funnel
Liquid-Liquid Extraction, Gas Chromatégraphic
Method

2) Soxhlet Extraction, Gas Chromatographic
Method"®
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Polychlorinated Biphenyls (PCBs)
- Aroclor 1221
- Aroclor 1232
- Aroclor 1242
- Aroclor 1248
- Aroclor 1254
- Aroclor 1268

Pentachlorophenol

Trichloroethylene

Vinylt Chloride

Trivalent Chromium

1) Waste Extraction, Separatory Funnel
Liquid-Liquid Extraction, Gas Chromatographic
Method™6®!

2) Soxhlet Extraction, Gas Chromatographic
Method!"#!

1) Waste Extraction, Separatory Funnel
Liquid-Liquid Extraction, Gas Chromatographic
Method®6:17]

2) Soxhlet Extraction, Gas Chromatographic
Method"*"

1) Waste Extraction, Separatory Funnel
Liquid-Liquid Extraction, Gas Chromatographic™®*
2) Soxhlet Extration, Gas Chromatographic
Method™®

1) Waste Extraction, Purge and Trap,

Gas Chromatographic/Mass Spectrometric
Method ™1

2) Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method®*®

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

1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method; Waste
Extraction, Colorimetric Method; Calculation
Method[l,?:,ll,l?ﬂ

2) Waste Extraction, Digestion, Graphite Furnace
Atomic Absorption Spectrometric Method;
Waste Extraction, Colorimetric Method;
Calculation Method!!2¥ '

3) Waste Extraction, Digéstion, Inductively

Coupled Plasma Method; Waste Extraction,

Colorimetric Method; Calculation Method™21%1%

3m@5
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4) Digestion, Flame Atomic Absorption
Spectrometric Method; Alkaline Digestion,
Colorimetric Method:; Calculation Method®>111%
5) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method; Alkaline Digestion,
Colorimetric Method: Calculation Method*!!%!
6) Digestion, Inductively Coupled Plasma
Method; Alkaline Digestion, Colorimetric Method;
Calculation Method®*1%?)
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11

Acenaphthene
Anthracene
Benz(a)anthracene
Benzo(b)fluoranthene
Benzo(k)fluoranthene

Benzoic acid

Benzo(a)pyrene
Benzo(g,h,perylene
Bis(2-chloroethyl)ether
Bis(2-ethylhexylphthalate

Butyl Benzyl Phthalate

Mass spectrometric Method!

Soxhlet Extration, Gas Chromatographic/

Mass spectrometric Method!"™

Soxhlet Extration, Gas Chromatographic/
7,19]

Soxhlet Extration, Gas Chromatographic/

Mass spectrometric Method!""”

Soxhlet Extration, Gas Chromatographic/

Mass spectrometric Method! ™!

Soxhlet Extration, Gas Chromatographic/
7,19]

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

Mass spectrometric Method'™**!
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12 Carbazole Soxhlet Extration, Gas Chromatographic/
Mass spectrometric Method!"*
13 p-Chloroaniline Soxhlet Extration, Gas Chromatographic/
Mass spectrometric Method"'?
14 Chrysene Soxhlet Extration, Gas Chromatographic/
Mass spectrometric Method ")
15 2,4-D Soxhlet Extration, Gas Chromatographic Methodw’“]
16 Dibenz(a,h)anthracene Soxhlet Extration, Gas Chromatographic/
Mass spectrometric Method™*”!
17 Diethyl Phthalate Soxhlet Extration, Gas Chromatographic/
Mass spectrometric Method!"*"
18 2,4-Dimethylphenol Soxhlet Extration, Gas Chromatographic Method™
19 2,4-Dinitrophenol Soxhlet Extration, Gas Chromatographic Method™
20 2,4-Dinitrotoluene Soxhlet Extration, Gas Chromatographic Method!™*
21 2,6-Dinitrotoluene Soxhlet Extration, Gas Chromatographic Method!"**
22 Di-n-Butyl Phthalate Soxhlet Extration, Gas Chromatographic/
Mass spectrometric Method! ™!
23 Di-n-Octyl Phthalate Soxhlet Extration, Gas Chromatographic/
| Mass spectrometric Method""*"
24 Fluoranthene Soxhlet Extration, Gas Chromatographic/
Mass spectrometric Method!"'?
25 Fluorene Soxhlet Extration, Gas Chromatographic/
Mass spectrometric Method "
26 Hexachlorocyclopentadiene | Soxhlet Extration, Gas Chromatographic/
, Mass spectrometric Method!™"
27 Hexachloroethane Soxhlet Extration, Gas Chromatographic/
Mass spectrometric Method!"'
28 | Indeno(1,2,3-cd)pyrene Soxhlet Extration, Gas Chromatographic/
| Mass spectrometric Method"'?
29 Isophorone Soxhlet Extration, Gas Chromatdgraphic/
Mass spectrometric Method!"*?
30 Methyl Bromide Purge and Trap, Gas Chromatographic/
Mass spectrometric Method™'®
31 2-Methylphenol Soxhlet Extration, Gas Chromatographic Method!**
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32 2-Methylnaphthalene...
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32 2-Methylnaphthalene Soxhlet Extratidn, Gas Chromatographic/
, Mass spectrometric Method!™*"!
33 Methyl Tert-Butyl Ether Purge and Trap, Gas Chromatographic/
Mass spectrometric Method®
34 Nitrobenzene ‘Soxhlet Extration, Gas Chromatographic/
Mass spectrometric Method!"*”
35 N-Nitrosodiphenylamine Soxhlet Extration, Gas Chromatographic/
Mass spectrometric Method!*
36 | N-Nitrosodi-n-propylamine Soxhlet Extration, Gas Chromatographic/
Mass spectrometric Method!*”
37 Phenanthrene Soxhlet Extration, Gas Chromatographic/
; Mass spectrometric Method!"**!
38 Phenol Soxhlet Extration, Gas Chromatographic Method!?
39 Pyrene Soxhlet Extration, Gas Chromatographic/
| Mass spectrometric Method! "
40 | Polychlorinated Biphenyls Soxhlet Extraction, Gas Chromatographic Method™
(PCBs)
- Aroclor 1221
- Aroclor 1232
- Aroclor 1242
- Aroclor 1248
- Aroclor 1254
- Aroclor 1268
41 | Toxaphene Soxhlet Extraction, Gas Chromatographic Method
42 TPH (Cs-Cg) Purge and Trap, Gas Chromatographic/
Mass spectrometric Method®®
43 TPH (Co-Cae) Soxhlet Extraction, Gas Chromatographic Method!™
44 TPH (Cy16-Cas) Soxh(et Extraction, Gas Chromatographic Method™*¥
45 2,4,5-Trichlorophenol Soxhlet Extration, Gas Chromatographic Method!™*
46 2,4,6-Trichlorophenol Soxhlet Extration, Gas Chromatographic Method!™**
ar Vinyl Acetate Purge and Trap, Gas Chromatographic/

Mass spectrometric Method®'®
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votaniilildudr suRannyunn. 25 unsiey 2549, t@uil 123 Aeufily 119,
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 3060A, 1996.
6. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Separatory Funnel Liquid-Liquid Extraction. SW-846
Method 3510C, 1996.
7. United States Environmental 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/Chemical 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. Inductively 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
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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 Methods for Evaluation Solid
Waste Physical/Chemical Methods. Organochlorine Pesticides by Gas Chromatography.
SW-846 Method 8081B, 2007.

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

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

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