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RECALIBRATION

l ‘ J; September 21, 2023

Environmental

< ;.é ;/%% :

Calibration Certification Information
Cal. Date: September 21, 2022 Rootsmeter S/N: 428320 Ta: 296 K
Operator: Jim Tisch Pa: 748.3 mm Hg
Calibration Model #:  TE-5025A Calibrator 5/N: 0068
Vol. Init Vol. Final AVol. ATime AP AH
Run {m3) {m3) (m3) {min) {mm Hg) {in H20)
1 1 2 1 1.3760 3.2 2.00
2 3 4 1 0.9710 6.4 4.00
3 5 6 1 0.8730 8.0 5.00
4 7 8 1 0.8300 8.8]. 5.50
5 9 10 1 0.6870 12.7 8.00
Data Tabulation
Pa \/ Tstd )
Vstd Qstd AH( Psid ) Ta Qa AH( Ta/ Pa)
(m3) (x-axis) (y-axis) Va (x-axis) (y-axis)
0.9870 0.7173 1.4080 0.9957 0.7236 0.8895
0.9828 1.0121 1.9912 0.9914 1.0211 1.2579
0.9806 1.1233 2.2262 0.9893 1.1332 1.4064
0.9796 1.1802 2.3349 0.9882 1.1907 1.4750
0.9744 1.4184 2.8160 0.9830 1.4309 1.7789
= 2.01042 m= 1.25889
QSTD = -0.03659 QA h= -0.02312
= 0.99996 r= 0.99995
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 = f (
Qstd= lfm(( AH _Fd)(_Ta )) -b) Qa= 1/m <( AH( Ta/Pa )) -b)
Standard Conditions
Tstd: 298.15 o RECALIBRATION
Pstd: 760 mm Hg
Key US EPA recommends annual recalibration per 1998
AH: calibrator manometer reading (in H20) 40 Code of Federal Regulations Part 50 to 51,
AP: rootsmeter manometer reading (mm Hg) Appendix B to Part 50, Reference Method for the
Ta: actual absolute temperature (°K) Determination of Suspended Particulate Matter in
Paf actual barometric pressure (mm Hg) the Atmosphere, 9.2.17, page 30
b: intercept

m: slope
Tisch Environmental, Inc. www.tisch-env.com
145 South Miami Avenue TOLL FREE: (877)263-7610

Village of Cleves, OH 45002 FAX: (513)467-9008
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High Volume TSP& PM-10 Calibration Report

Location : Thai Environmemtal Tech Site ID : Bangkok L Date :_l_:f\_.l_g__—_g._Z_ _________
ITEM : TSP Serjial No: (No.29 ) Calibrate By : Pipat
Site Conditions
Barometric Pressure (mm Hg) : 760.00 Corrected Pressure (mm Hg) :
Temperature (°C) : 25.0 Temperature (deg K) :
Average Press. (mm Hg) : 754.5 Corrected Average (mm Hg) :
AverageTemp (°C) :31.7 Average Temp: (Deg K)
Calibration Orifice
Make : Tisch Qstd Slope : 1.359331
Model : TE-5025A Qstd Intercept : -0.00049
Serial# : o068 Calibration Due Date : 19-Nov-22
Calibration Information
Plate or ORIFICE Qstd Indicate ic
Test # (in H,0) (m3/min) (CFM) (corrected) Linear Regression
1 12.00 1.738 | 60.0 _60.00 Slope: 34.7546
2 5.20 1.522 _54.0 __54.00 Intercept: 1.0714 |
3 7.00 1.328 | | 50.0 ___50.00 Corr. Coeff : 0.9887 |
_______ 4 5.00 1.122 | 40.0 40.00
5 3.00 0.869 30.0 30.00 ¢ of Observations: 5
Calculations
Qstd = 1/m[Sqrt(H20(Pa/Pstd)(Tstd/Ta))-b] m = sampler slope
IC =I[Sqrt(Pa/Pstd)(Tstd/Ta)}] b = sampler intercept
I = chart response
Qstd = standard flow rate Tav = daily average temperature
IC = corrected chart response Pav = daily average pressure
I = actual chart response
m = calibrator Qstd slope Calibrate By : e
b = calibrator Qstd intercept
Ta = actual temperature during calibration {deg K)
Pa = actual pressure during calibration (mm Hg)
=2 K
Tstd = 298 deg o /. B
Pstd = 760 mm Hg Appro\;e By £ T = 4t
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
e Tel : +66(0)2373-7799(Auto) Fax : +66(0)2373-7979 e 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: 1-Rug-22

ITEM : TSP Serial No:! (No.19 ) Calibrate By : Pipat

Site Conditions

Barometric Pressure (mm Hg) : 760.00 Corrected Pressure (mm Hg) :
Temperature (°C) : 25.0 Temperature (deg K) :

Average Press. (mmHg) : 754.5 Corrected Average (mm Hg)
Average Temp (°C) : 232.5 Average Temp: (Deg K) :

Calibration Orifice

Make : Tisch Qstd Slope : 1.99331
Model : TE-5025A Qstd Intercept : -0.00045%
Serial# : 0068 Calibration Due Date : 19-Nov-22

Calibration Information

Plate or ORIFICE Qstd Indicate IcC
Test # (in H,0) (m3/min) (CFM) (corrected) Linear Regression
| 1 _1z.00 1.738 60.0 60.00 Slope : 34.7546
2 9.20 1.522 54.0 54.00 Intercept: 1.0714
_________ 3 7.00 1.328 50.0 50.00 Corr, coeﬁ:mo__._slg_s__"r___m_ ]
4 5.00 1.122 40.0 40.00
5 3.00 0.869 30.0 30.00 ¢ of Observations: 5
Calculations
Qstd = 1/m[Sqrt(H20(Pa/Pstd)(Tstd/Ta))-b] m = sampler slope
IC =I[Sqrt(Pa/Pstd)(Tstd/Ta)] b = sampler intercept
I = chart response
Qstd = standard flow rate Tav = daily average temperature
IC = corrected chart response Pav = daily average pressure
I = actual chart response
m = calibrator Qstd slope Calibrate By : Pl R

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 : Vg ache E
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

e

e ————————

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

Location : Thai Environmemtal Tech Site ID : Bangkok Date : 1-ARug-22
ITEM: TSP Serial No: (No.36) Calibrate By : Pipat
Site Conditions
Barometric Pressure (mm Hg) : 760.00 Corrected Pressure (mm Hg) : 760.0
Temperature ("C) : 25,0 Temperature (deg K) : 298.0
Average Press. (mm Hg) : 754.5 Corrected Average (mm Hg) : -

Average Temp: (Deg K) : -

Average Temp (°C) :

Calibration Orifice

Make : Tisch Qstd Slope : 1.29331
Model : TE-50252 Qstd Intercept : -0.00048%
Serial# : 0058 Calibration Due Date : 15-Nov-22

Calibration Information

Plate or ORIFICE Qstd Indicate ic
Test # (in H,O) (m3/min) (CFM) (corrected) Linear Regression
1 11.80 1.724 §0.0 60.00 Slope: 35.2684 |
2 | 9.20 1.522 54.0 54.00 Intercept: 0.4579 |
3 | 700 1.328 50.0 50.00 Corr, Coeff: 0.9909 |
4 5.00 1.122 40.0 40.00
5 3.00 0.869 30.0 30.00 ¢ of Observations: 5
Calculations
Qstd = 1/m[Sqrt(H20(Pa/Pstd)(Tstd/Ta))-b] m = sampler slope
IC =I[Sart(Pa/Pstd)(Tstd/Ta)] b = sampler intercept
I = chart response
Qstd = standard flow rate Tav = daily average temperature
IC = corrected chart response Pav = daily average pressure
I = actual chart response
m = calibrator Qstd slope Calibrate By : & == L

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

Pa = actual pressure during calibration (mm Hg)
Tstd = 298 deg K . P
Pstd = 760 mm Hg Approve By : / ,:;'}«0,, oo L2

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 e admin@tet1995.com e www.tet1995.com
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High Volume TSP& PM-10 Calibration Report

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

ITEM: TSP Serial No: (No.6 ) Calibrate By ! Pipat

Site Conditions

Barometric Pressure (mm Hg) : 760.00 Corrected Pressure (mmHg) : 760.0
Temperature (°C) : Temperature (degK) : 298.0
Average Press, (mm Hg) : Corrected Average (mmHg) : - =~~~
Average Temp (*C) :_ Average Temp: (DegK) : - =~~~
Calibration Orifice
Make : Tisch Qstd Slope : 1.53331
Model : TE-5025A Qstd Intercept : -0.00049
Serial# : 0068 Calibration Due Date : 12-Nov-22
Calibration Information
Plate or ORIFICE Qstd Indicate IC
Test # (in H,0) (m3/min) (CFM) (corrected) Linear Regression
1 12.30 1.760 60.0 60.00 Slope: 34.5727 |
2 9.40 1.538 54.0 54.00 o Intercept: 0.8506 |
3 |...7.00 1.328 50.0 50.00 Corr. Coeff: 0.9847 |
4 5.00 1.122 40.0 40.00
5 3.20 0.898 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 : =«
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 : Pr‘ Y s cbre fB
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
e Tel ; +66(0)2373-7799(Auta) 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 Date : 1-Aug-22

ITEM : TSP Serial No: (No.35 ) Calibrate By : Pipat

Site Conditions

Barometric Pressure (mm Hg) : 760.00 Corrected Pressure (mm Hg) : 760.0
Temperature (°C) : 25.0 Temperature (degK) : 298.0
Average Press. (mmHg) : 754.5 Corrected Average(mmHg) : - ==~
AverageTemp (*C) :32.8 Average Temp: (DegK) : -
Calibration Orifice
Make : Tisch Qstd Slope : 1.99331
Model : TE-5025A Qstd Intercept : -0.00049
Serial# : o068 Calibration Due Date : 19-Nov-22
Calibration Information
Plate or ORIFICE Qstd Indicate ic
Test # (in H,0) (m3/min) (CFM) (corrected) Linear Regression
1, 12.20 1.753 60.0 60.00 Slope: 33.6180 |
2 9.80 1.571 54.0 1 54.00 . Intercept: 1.8901 |
3 7.40 1.365 50.0 1 50.00 Corr. Coeff: 0.9934 |
4 5.00 1122 40.0 | 40.00
5 3.00 0.869 30.0 30.00 | of Observations: 5
Calculations
Qstd = 1/m[Sqrt(H20(Pa/Pstd)(Tstd/Ta))-b] m = sampler slope
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 : Z ool ST
b = calibrator Qstd intercept
Ta = actual temperature during calibration (deg K)
Pa = actual pressure during calibration (mm Hg)
Tstd = 298 deg K .
- E L S f-\ e B
Pstd = 760 mm Hg Approve By e s

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
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 Environmental Tech Site ID ; Bangkok Date : 1-Aug-22

ITEM : BM10 Serial No: (No. 26 ) Calibrate By : Pipat

Site Conditions

Barometric Pressure (mm Hg) : 750.00
Temperature ("C) : 25.0

Average Press. (mm Hg) : 754.5

Corrected Pressure (mm Hg) : 76
Temperature (deg K) :
Corrected Average (mm Hg) :
Average Temp: (Deg K) :

Calibration Orifice

Make : Tisch Qstd Slope : 1.59331
Model : TE-5025A Qstd Intercept : -0.0004%
Serial# : 0068 Calibration Due Date : 15-Nov-22

Calibration Information

Plate or ORIFICE Qstd Indicate Ic
Test # (in H,0) (m3/min) (CFM) (corrected) Linear Regression
1 12.00 1.738 60.0 60.00 Slope: 34.3409
2 | s.e0 1.555 54.0 54.00 Intercept: 1.1340 _
3 | 7.40 1.365 50.0 50.00 Corr. Coeff: 0.9947
s | slo0 1.122 40.0 20.00 T T
5 ) 3.00 0.869 30.0 30.00 _E 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 : oy

b = calibrator Qstd intercept

Ta = actual temperature during calibration (deg K)

Pa = actual pressure during calibration (mm Hg)

Tstd = 298 deg K =
Jo

Pstd = 760 mm Hg Approve By 55

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

e ————
Thai Environmental Technic Limited 1/6 S0l Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand
e Tel : +66(0)2373-7799(Auto) Fax : +66(0)2373-7979 o admin@tet1995.com o www.tet1995.com
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High Volume TSP& PM-10 Calibration Report

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

ITEM : PM10 Serial No: (No. 22 ) Calibrate By : Pipat

Site Conditions

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

Temperature (°C) : 25.0 Temperature (deg K) :‘_

Average Press. (mm Hg) : 754.5 Corrected Average (mm Hg) ::_

Average Temp (*C) : 31.2

Calibration Orifice

Make : Tisch Qstd Slope : 1.99331
Model : TE-5025A Qstd Intercept : -0.00049
Serial# : 0068 Calibration Due Date : 19-Nov-22

Calibration Information

Plate or ORIFICE Qstd Indicate Ic
Test # (in H,0) (m3/min) (CFM) (corrected) Linear Regression
- 12.20 | 1.753 62.0 £§2.00 ] Slope: 36.1714
2 9.60 e 1.555 56.0 56.00 i Intercept :__fJ_;_D_g_%_E!______“"_“_
3 7.40 | 1.365 52.0 52.00 Corr. Coeff: 0.9910 |
4 5.20 1.144 42.0 42.00
5 3.00 0.869 30.0 30.00 ¢ of Observations: s
Calculations
Qstd = 1/m[Sqri(H20(Pa/Pstd)(Tstd/Ta))-b] m = sampler slope
1C =I[Sqri(Pa/Pstd)(Tstd/Ta)] b = sampler intercept
I = chart response
Qstd = standard flow rate Tav = daily average temperature
IC = corrected chart response Pav = daily average pressure
I = actual chart response
m = calibrator Qstd slope Calibrate By : T .

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

Pa = actual pressure during calibration (mm Hg)

Tstd = 298 deg K . n
Pstd = 760 mm Hg App]‘o\:e By . ! ::;’&Lsfé:v:’«r, {2
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 e admin@tet1995.com  www.tet1995.com
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High Volume TSP&PM-10 Calibration Report

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

ITEM : PM10 Serial No: (No. 16 ) Calibrate By : Pipat

Site Conditions

Barometric Pressure (mm Hg) : 760.00 Corrected Pressure (mm Hg) : 760.0
Temperature (°C) : 25.0 Temperature (deg K) : 298.0
Average Press. (mm Hg) : 754.5 Corrected Average (mmHg) : -
Average Temp (°C) : 30.5 Average Temp: (Deg K) : -
Calibration Orifice
Make : Tisch Qstd Slope : 1.99331
Model ;: TE-5025A Qstd Intercept : -0.00049
Serial# : coss Calibration Due Date : 19-Nov-22
Calibration Information
Plate or ORIFICE Qstd Indicate IC
Test # (in H,0) (m3/min) (CFM) (corrected) Linear Regression
_____ 1 1 12.30 1.760 60.0 £0.00 Slope: 33.7194 |
_____ 2 | ___9.80 1.571 54.0 54.00 Intercept: 1.5565 |
_____ 3 7.40 1.365 50.0 50.00 Corr. Coeff: 0.5932 |
4 5.20 1.144 40.0 40.00
5 3.00 0.869 30.0 30.00 ¢ of Observations: 5
Calculations
Qstd = 1/m[Sqrt(H20(Pa/Pstd)(Tstd/Ta))-b] m = sampler slope
IC =I[Sqrt(Pa/Pstd)(Tstd/Ta)] b = sampler intercept
I = chart response
Qstd = standard flow rate Tav = daily average temperature
IC = corrected chart response Pav = daily average pressure
1 = actual chart response
m = calibrator Qstd slope Calibrate By : - = L
b = calibrator Qstd intercept
Ta = actual temperature during calibration (deg K)
Pa = actual pressure during calibration (mm Hg)
Tstd = 298 deg K T 12
Pstd = 760 mm H Approve B li 9;&-5;‘4".' 5
g Pp Yy 7]

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

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






THAI METEOROLOGICAL DEPARTMENT

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

Calibration Certificate

Issued by: Calibration & Test Section : Meteorological Instruments Bureau

Date of Issue 16 June, 2022 Certification No. 227/22
Page : 1 of 2

Object 3 Wind speed and wind direction

Manufacturer : Davis Instruments Inc.

Type j Weather Wizard [l

Serial No. WC41019A77 ID No. : No.7

Customer ; Thai Environmental Technic Limited.

1/8 Soi Ramkhamhaeng 145,

Khwaeng/Khet Saphan Sung, Bangkok 10240.
Calibration Condition : Temperature 25.1 °C  Barometric Pressure 1010.7 hPa

NATIONAL STANDARD WIND TUNNEL

: Thermal Anemometer 642 S/N 91563

: HOOK GAGE NO 1425 Pitct Tube Thecdor Friedrichs Typs 0800.0000 serial 8023
N.I.8.T. Test Reference Number 731/241460 : Standard Velocity at 20 - 30 m/sec
: Ultrasonic Anemometer Model DA-650-3TV (sensor TR-90AH)
Serial Number 110730029 (sensor 120629586)
B e,
JAPAN QUALITY ASSURANCE ORGANIZATION : Standard Vglp:’l%aﬁ?’b%%!&éssﬁ:\
[} " ‘-"’["i -
Calibrated by : H@\HDQFK Signgd : | KA
oy
Mr. Watcharapol Subwat Mr. Pisood Promsut

Mechanical Engineer



THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certification No., 227/22

16 June, 2022 Page : 2 of 2
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vacumm | Velocity Velocity Correction
m/sec inches H20 | inches H20 | m/$ec misec m/sec
1.00 - - = 04 0.60
3.02 7 # 22 0.82
5.00 - - # 45 0.50
7.00 = - - 6.3 0.70
9.02 ~ - = 8.5 0.52
11.01 - - - 10.3 0.71
13.01 = - o 12.5 0.51
15.01 - - o 14.3 0.71
17.02 - - “ 16.5 0.52
20.02 = - & 19.3 0.72

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

WIND DIRETION

TESTED WIND DIRECTION

0
90
180
270

0

Calibrated by : N \

Mr. Watcharapol Subwat

Mechanical Engineer
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Certificate of Calibration

Equipment :
Manufacturer :
Model :

Serial No. :

ID No. :

Condition As-Received:

Received Date :
Calibration Date :
Reference :

Submitted by :

Calibration Place :
Ambient Temperature :
Relative Humidity :

Calibration Procedure :

Calibrated by :

Approved by :

( /)Malee Butkruea
() Saithip Meangmai

Issue Date :

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) ﬁé
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES %<

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

Cert.No.: 22CHO410
Page.:

pH Meter
Horiba
LAQUA-PH1300
B0O6D0012
Used ltem

11 July 2022

11 July 2022
2207-02430C-7

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

Laboratory (Thai Environment Technic Limited)
(256.2 - 25.4) °C

(60.8 - 51.3) %

In - house method :

- CP-OCH2 by direct measurement with standard

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

Krisda Malee

Ml -

Approved Signatory

19 July 2022

The Uncertainties are for a confidence probability of approximately 95%

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

Approval of the head of Corporate Services 3 : Equipment Calibration and Testing Services.
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Cert. No.: 22CHO0410
Page.: 20of 2
Condition of this calibration result
1. Reference Standard Instrument : -
Instrument Serial No. ID No. Cert. No. Due Date
1) Document Process Calibrator 46530031 130RC098 21E3245 07 Oct 2022
2) Digital Thermometer - 130RC112 21T2118 16 Nov 2022

This certification is traceable to the International System of Unit maintained at:-
- Traceable to National Institute of Metrology (Thailand), NIMT ;
2. Certified Reference Materials : The measurement results are traceable to S| through CPA chem Lid.,

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

Buffer Solution Manufacturer Lot No. Exp. date
pH 1.681 CPA chem 754027 28 Jun 2023
pH 4.008 CPA chem 794120 14 Feb 2024
pH 6.866 CPA chem 754029 28 Jun 2023
pH 9.181 CPA chem 766823 04 Sep 2022
*pH 12.44 Hach Lenge GmbH C02796 15 Dec 2022

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

Calibration Results
Function : mV Measurement
Performing standard curve by Fluke at pH (1.68,4,7,10)

Unit Under Nominal | Standard Uncertainty of Coverage
Calibration Value Voltage Actual Reading Measurement factor
Input (tmV) k
pH mV mV pH
pH Meter 1.680 314.73 314.7 1.694 0.058 2.00
S/N.: B06D0012 4.000 177.48 177.5 4.008 0.058 2.00
6.860 8.28 8.3 6.860 0.058 2.00
7.000 0.0 0.0 7.000 0.058 2.00
9.180 -128.97 -128.9 9.188 0.058 2.00
10.000 -177.48 -177.4 10.011 0.058 2.00
Function : pH Measurement
Performing four buffers standard curve by using buffer nominal pH (1.68,4,7,9)
Unit Under Standard pH Actual pH |Actual mV Uncertainty of Coverage
Calibration Buffer Solution Reading | Reading | pH measurement factor
(mV) (*) k
pH Electrode 1.681 1.681 295.6 0.0050 2.00
S/N.: 9X8M0055 4.008 4.007 159.9 0.0047 2.00
6.866 6.866 -6.9 0.0084 2.00
9.181 9.181 -139.9 0.014 2.00
*12.44 12.440 -314.5 0.056 2.00

Remark: *:

Not NSC-ONSC Accredited

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

-000-
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) TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) ﬂﬁé o
/ CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES %,//E\\ S i
& “hy el ta ; u-:
3 534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 Il e e :;‘;'»
Ii':- TEL. 0-2717-3000-27 FAX.0-2719-9484 CALIBRATION 0008 iyl
i,
&, T
N Cert.No.: 22MM27
) Page.: 10of 3 o
-f_l':l\ . . - ?ﬁ 2
Certificate of Calibration r
B i
Y a
L Equipment : Electronic Balance ';}
§ I|< 1
b Manufacturer : Mettler Toledo =
1 A
Model : AB204 f.*’;
] N
oy Serial No. : 1116392227 ‘s
: 7
h ID No. : TET.LAB.BALO1 {
Submitted by : Thai Environmental Technic Limited E,r;'l-
i 1/6 Soi Ramkhamhaeng 145, [i\
o4 Khwaeng/Khet Saphan Sung, N
Bangkok 10240 V4
)
‘J Location : Balance Room ¥,
Ve
Y i
) Received order: 20 April 2022 N
e Calibration Date : 22 April 2022 W
- é i/
\ Ambient Temperature : 15 °Cto 40 °C {
/
Relative Humidity : 30 % to 90 % ,
; Calibrated by : Uthen Kankawi \‘1’{
) N
i .
i Approved by : % ‘ ’ff:‘
) _ Approved Signatory S
ok () Pornthippa Tameyakul -
6 ;
(/) Malee Butkruea 74
() Suwit Imjai
4 N
7
Issue Date : 6 May 2022 i
The Uncertainties are for a confidence probability of approximately 95% {
This certificate may not be reproduced other than in full, except with the prior written
Appraval of the head of Corporate Services 3 : Equipment Calibration and Testing Services.
T T N S R e i L Pt e il e e,

A 0040784



.. Equipment : Electronic Balance Cert.No.: 22MM27
: Condition As-Received :  Used ltem Page: 2 of 3

Reference : 2204-03690C-16

" Procedure used :-

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

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

Instruments Model Serial No. ID No. Test report No. Due date
1) Standard Weight Set (E2) 15884 - 70RC138 MM-0009-21 3 Feb 2023

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

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

?;.I' Result of calibration ( ) Without Adjustment (* ) After Adjustment by External Calibration
i Range capacity : 0 g to 210 g Resolution 0.0001 g
". Before Adjustment :

Balance Measurement Coverage
Applied Weight Reading Correction Uncertainty Factor
(g9) (9) (g) (tmg) (k)
100 99.9981 +0.0019 0.22 2.00
W 200 199.9957 +0.0043 0.35 2.00
. After Adjustment :
1. Determination of the standard deviation of weighing machine (n=10)
Applied Weight Standard Deviation
(g9) of Reading (g)
100 0.00006
200 0.00007

a 1105869



Equipment : Electronic Balance
i Condition As-Received : Used ltem

- Reference : 2204-03690C-16
Result of calibration

.+ 2. Effect of off center loading

A mass of 100 g was placed to various position on the pan.

.. The weighing machine reading error obtained is given in the table

Position 1 Position 2 Position 3 Position 4 Position 5
(9) (g) (g9) (g) (g)
-0.0003 -0.0003 -0.0003 -0.0004 0.0000
3. Departure from nominal value
o Balance Measurement
Applied Weight Reading Correction Uncertainty
(g) (g) (g) (+mg)
Unload 0.0000 0.0000 0.13
0.01 0.0099 +0.0001 0.13
0.1 0.0999 +0.0001 0.13
0.5 0.5000 0.0000 0.13
1 1.0001 -0.0001 0.13
5 5.0001 -0.0001 0.13
10 10.0000 0.0000 0.13
25 24.9998 +0.0002 0.15
50 49,9998 +0.0002 0.15
100 99.9998 +0.0002 0.22
200 199.9997 +0.0003 0.35

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

Front

Maximum difference between
off-center and central loading

(9)

0.0003

Coverage
Factor
(k)
2.09
2.09
2.09
2.09
2.09
2.09
2.09
2.06
2.05
2.00
2.00

Note : This instrument was adjusted before calibration by weight of Mettler Toledo F1 200. g S/N.: 11119517

Certificate No.: 21M1956

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

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

-000-
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), METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

Certificate of Calibration

Certificate Number © SPR22020183-2 Page: 1 of 3

o
(2]
50
=
L
=
=
-~

Customer : Thai Environmental Technic Limited.

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

158U0}

é Equipment Name : DO Meter

3?: Manufacturer . Horiba

f_" Model ¢ LAQUAact-DO110
Zm: Serial Number :  DCYDO0CS

i ID. Number © No.11

Environmental Conditions
Ambient Temperature . 2ot 29¢ Received Date : 11 Feb 2022

L) og2te

1

Relative Humidity D 50% T15% Calibration Date : 14 Feb 2022

pugpiey

Location of Calibration . In-Lab Recommend Due Date . 14 Feb 2023

I
H
v

Calibration Procedure . In-House Method Date of Issue 15 Febh 2022

=5

Methad of Calibration

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

-£61 {€99) -

#

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

o]

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

~ e

i
=F

consensus standards. The result reported herein apply only 1o the calibration of the item described above as

4
3

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

nLek

include the uncertainties and the customer must determine if the resulis meets their neads.
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.Sarawut Khitmai Approved by 62/

Calibration Officer ( MrWorapong Sinthusopa )

3

SETLAUINCE MMM

&=

Authorized Signatory

SP-FM-04-15 rev.0



-

¥ METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

Calibration Report

: Certificate Number : SPR22020183-2 Page :2 of 3
= Reference Standards

‘:f Equipment Name Model Serial No. Certificate No. | Due. Date
;*_:"“ Zero Oxygen Soiufion HI7040L Lot. S0066/21 22F11 22 Jun 2026
};1 Oxygen, Carban monoxide and TRM-E-3100 N/A CG-0150-21 15 Nov 2026
,C-"c{ Electronic Balance ME2358 22314692 SPR21070480-1 | 03 Aug 2022
g Traceability

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

= HANNA - Hanna Instruments (Thailand) Ltd.

;:, NIMT - The National Institute of Metrology, Thailand.

o SP Metrology - SP Metrology system (Thailand) Co.Ltd.

)

4

=

SP-FM-04-15 rev.0



2 METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

Result of Calibration

N}

= Certificate No.: SPR22020183-2 Page: 3 of 3
G Function : Dissolved Oxygen Permanance Test Unit © ppm
B Actuzal Uncertainty

o Range (ppm) UUC. Reading Error

2 Standard k=

2 0.00 0.00 0.00 0.13

5 0-40

i 8.30 8.22 -0.08 0.13

T

= Note:

13 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

h_- The reported uncertainty of measurement is the expanded uncertainty cbtained by multiplying
:: the standard uncertainty with the coverage factor k = 2, providing a level of confidence approximately 95%
T[, - End of Certificate -

%
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SP-FM-04-15 REV.0
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) %

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES ’f/;"f-_-\\'\\;?
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 bt -
TEL.0-2717-3000-27 FAX.0-2719-9484 CALIBRATION 0008

Cert. No.: 22TM570

Certificate of Calibration Page.: 1 of 3
Equipment : BOD Incubator
Manufacturer : Accuplus
Model : i205
Serial No. : 0408-0115-0008
ID No. : TET.LAB.BODOS
Submitted by : Thai Environmental Technic Limited

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

Location : Laboratory (Thai Environmental Technic Limited)
Received Order : 20 April 2022

Calibration Date : 21 April 2022

Ambient Temperature : (26+10)°C

Relative Humidity : (50+30) %

Calibrated by : Preecha Hlahib

Approved by : qu. :

Approved Signatory

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

Issue Date : 6 May 2022
The Uncertainties are for a confidence probability of approximately 95%

This certificate may not be reproduced other than in full, except with the prior written
Approval of the head of Corporate Services 3 : Equipment Calibration and Testing Services.
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. Equipment : BOD Incubator Cert. No.: 22TM570

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

" Reference : 2204-03690C-8

;l'f.'Procedure Used :-

; ©  Calibration were conducted using calibration procedure CP-OT02 according to direct measurement
‘f'_:_.:method with Data Acquisition which connected with Resistance Temperature Detector ( RTD ).

lit The temperature scale used was based on ITS-90.

¢ ;Condition of this result of calibration

['1. Reference standard instrument:-

Instrument Model Serial No. Cert. No. Due Date
1 ) Data Acquisition 34970A MY44035217 21LM30 23 Dec 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

?5_'-_Function of UUC* : Temperature Source

"< Fresh air setting : Not Available Environment during calibration
: Beginning Finished
-fz 5 Temp. (°C) 29 30
REL.Humid. ( % ) 50 55
2 . MI? AC Supply ( Volt ) 220 220
H ?H.|’2
3 . 8 Position : Rl S5,
T ID No.:
J Wiz 5 }L " / 1 18-10RTD-01
~a" 2 18-10RTD-02
= W . 3 18-10RTD-03
| Probe Installation Details : Dimension of Chamber : 4 18-10RTD-04
as 10  em . 0.48 = 5 18-10RTD-05
B 0 - 050 m 6 18-10RTD-06
c= 10 cm < 1.1 m 7 18-10RTD-07
Capacity= 026  m? £ (it id ol
9 (ref.) 18-10RTD-09

ol

a 1090688



. Equipment :

BOD Incubator

Cert. No.: 22TM570

|:Condition As-Received : Used Item Page.: 3 of 3

“~Reference : 2204-03690C-8

' 'Result of Calibration :- (*) Without Adjustment

" Function of UUC* : Temperature Source

. Freshairsetting:  Not Available

i Calibration uucr uuc* Temperature Temperature Overall Uncettality Coverage
Point Setting | Reading stability uniformity Variation Factor
(°Cc) (°C) (°C) (£°C) (°C) (°c) (£°C) k
20.0 19.8 19.7 0.46 0.53 1.1 0.66 2

/| Calibration Measured Temperature ( °C )
Point Position
£%c) 1 2 3 4 5 6 7 8 9 (ref.)
20.0 20.077 20.139 20.043 20.202 20.077 20.010 19.886 20.013 20.132

"-'I";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

i 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.

_fuuer :
" Note :

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

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

-00o-

a

1090689
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PerkinEimer”
For the Better
Lambda UV Preventive Maintenance (PM)
& COmpanyName | Thai Environmental Technic Company Limited
: Ad(j:tgséz : Ramkhamhaeng Rd, Khwaeng Hua Mak, Khet Bang Kapi, BKK
 UserName: | Ketsarin Chuayphan | WO Number: WO-01853607
Telephone Number: |  098-289-4096 | PMNumber: 1of2
~ Customer Support . . ; G
 Englneer: = Kerkkiat Kerdsil _.qutlt;eate Numper. : UV5084-2022
- Date PM Performed: ~ Next PM Due Date:
ODAMAYOYY, 10-Aug-2022  ODMMMYYYY) 10-Feb-2023
Scope

The purpose of this PM is to ensure the continued functionality of the PerkinElmer Lambda UV/Vis Spectrophotometer by
inspecting and replacing any worn or damaged parts. This service should only be performed by a trained representative
of PerkinElmer. The customer should save their method before the PM begins.

General Instructions:

The customer must provide the engineer operational data to demonstrate recent instrument performance prior to starting
the PM. Always check with the customer before making any changes that may affect the customer’s analysis should be

signed by an authorized PerkinElmer and customer representative and left with the customer. Update the PM sticker and
instrument logbook as required.

Copyright Information

This document contains proprietary information that is protected by copyright. All rights are reserved. No part of this
publication may be reproduced in any form whatsoever or translated into any language without the prior, written
permission of PerkinElmer, Inc. Copyright ® 2008 PerkinElmer, Inc.

Trademarks

Registered names, trademarks, etc. used in this document, even when not specifically marked as such, are protected by
law. PerkinElmer is a registered trademark of PerkinElmer, Inc. All other trademarks and registered trademarks not
owned by PerkinElmer, Inc. or its subsidiaries that are depicted herein are the property of their respective owners.
Except as specifically set forth in its terms and conditions of sale, PerkinElmer makes no Warranty of any kind with
regard to this document, including, but not limited to, the implied warranties of merchantability and fitness for a particular
purpose. PerkinElmer shall not be liable for incidental or consequential damages in connection with the furnishing or use
of this document.
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Component List

Compon;gLEISpec{ﬂc_ - -S;e'rial#' =] Software Vgr_siqn' .conﬁgurﬁtion Notes
LAMBDA365 365K9042909 4,12 STD NA
NA NA NA NA NA

Parts Lists

 PartNumber (If e o lgatchn| .
. Part Nt b=\ = ; i te
applicable) ;)es_cr_lpﬁcr_n Quantlty ot/SNE | Expirat on. Da . fMM-Y‘_{)
Stray Light Standard
Nal 1 1943
B250 0999 NaNO2 1 2963
Mar/23
KCI 1 31030
NA NA NA
Secondary Standard for calibration of wavelength and photo;meiric accuracy or
i . ~ use NBS/NIST 930 standards o
Gray Glass G1 1 2026 Mar/23
Gray Gl G2 1 Mar/23
B050-7805 ray Glass 1 350 ar
RM-1N2N3N Gray Glass G3 1 2552 Mar/23
Halmium Oxide 1 1085 Mar/23
NA NA NA
NA NA NA




i>

PerkinEimer*
For the Better

NA

NA

NA

NA
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NA
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Procedure Checklist

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

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

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

Perform general inspection of system for cleanliness.

2. Optical checks:

&

Lamp Alignment/Energy

=

Sample Compartment Windows/Monochromator

=

Mirror and Grating Alignment

=

Cell Holder Alignment

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

Slit Drive Manual Servo.

4. Performance Test:
D2 Wavelength accuracy

Actual Value : : - - Specification

Acéura;:y at 656.1 nm 656.05 +0.1
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o

Holmium Oxide wavelength accuracy. (Specification + 0.5 nm.)

Filter ID # 1085
Test Calibration Value - Actual Value Deviation
279.3 nm 279.3 279.05 -0.25
360.8 nm 360.8 360.5 -0.30
459.9 nm 459.9 459.7 -0.20
536.4 nm 536.2 536.2 0.00
Stay Light.
Test Filter ID # Result Specification
Nal @ 220 nm 1943 0.0088 <0.02 %T
NaNO2 @ 340 nm 2963 0.0052 <0.02 %T
KCl @ 198 nm 31030 0.1202 <1%T

Baseline Flatness.

Corrected Baseline Specification

0.002500 +0.002 A

Noise Test @ 700 nm.

Actual Value Specification

0.000000 +0.00005 A

hmhd;wprmm;yemg mman“{pm, e —
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For the Relter

Photometric Accuracy. (Specification + 0.006 A.)

Filter 1 1D # 2926
Test Calibrated Value Actual Value Deviation
440 nm 0.3487 0.3489 0.0002
546.1 nm_ 0.3038 0.3042 0.0004
635 nm 0.3215 0.3229 0.0014
Filter2 ID # 3501
Test Calibrated Value Actual Value Deviation
440 nm 1.0009 1.0047 0.0038
546.1 nm 0.9795 0.9795 0.0000
635 nm 1.0302 1.0312 0.0010
Filter 3 ID # 2552
Test Calibrated Value Actual Value Deviation
440 nm 0.4940 0.4979 0.0039
546.1 nm 0.4583 0.4603 0.0020
635 nm 0.5058 0.5079 0.0021

umwa uv prwmv, Mam“ﬂ,nc. {le e
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5. Accessory (where applicable):

O Integrating Sphere

0 Reflecting Attachment
O Cell Changer

U -Sipper

O Auto Sampler

6. Review:

o]

Review with the customer PM work performed.

)

Review with the customer routine maintenance procedures.

=

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

=
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PerkinEimer”
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Additional Comments

_ Additional Comments Regarding the PM

Review

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

This Lambda UV Passes Fails O the preventive maintenance.

Review of Preventive Maintenance:

Authorized PerkinElmer Representative: Date:
é Z é [d} 10/Aug/2022
7 (DD-MMM-YYYY)

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

Lambda UV Preventive Maintenance
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MAINTENANCE REPORT

ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL

AAnalyst 600
Customer : THAI ENVIRONMENTAL Date Tested: 22-n.@.-22
TECHNIC LIMITED. Recommendation Recertification
Address :  1/6 Soi Ramkhamheang 145, Period 6 Months
Khwaeng/Khet Saphan Sung, Recertification Due: 21-31.m.-23
Bangkok 10240 Date Last Certified: 26-11.A.-22
User Name: aat nunassas Gudszandillas  Visit Number: 2 0F 2
Phone: 02-7353101-3, 02-3737799 TH One Source Phone: 081-7316733
E-mail: ketsarin.c@tet1995.com E-mail thonecource@gmai.com
admin@tet1995.com
CONFIGURATION TESTED
MODEL SERIAL NUMBER SOFTWARE
AAnalyst 600 60055070101 AA WinLab Version 3.2
AS 800 80155070102
FIAS-100 2288

TEST STANDARD USED
GFAAS Mixed standard

PART NUMBER
N9300244
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MAINTENANCE REPORT
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL

AAnalyst 600

FSR1486

SERIAL NUMBER  600S5070101

DATE TESTED

1. INSTRUMENT CHECKS
A. The Mirror and Lenses Condition

B. Grating Condition

C. Replace or Clean Dust Filter

D. Cleaning the Contact Cylinders
E. Cleaning the Furnace Windows

2. AUTOSAMPLE CHECK
A. Sampling and Arm

B. Sampling & Rinse Pump
C. Sample Position & Clean

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

A. Clean and Change Distill water

B. Themosensor
4. FIAS CHECKS

A. Pump and 5 Port Valve
B. Chemifold and Tubing
C. Power Supply

D. Flow meter and Gas system

22-n.A.-22
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FSR1486

MAINTENANCE REPORT
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL

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

2. Chromium Baseline Noise
(mesure 5 furnace dry firings without any sample)
Baseline < 0.005 Int.Abs 0.0005 Int.Abs
sD < 0.005 Int.Abs 0.0003 Int.Abs
3. Chromium Characteristic Mass(m,) and Precition
(measure 5 furnace firing using 20 ul
sample injections of 10 ug/L Cr standard)
my Results 6.5 pg + 1.5 pg 6.5 pg
Precision < 2.0% 1.48 %
4. Copper Characteristic Mass(m,) and Zeeman Ratio
(measure 5 furnace firing using 20 ul
sample injections of 25 ug/L Cu standard)

my Results 17.0 pg + 3.5 pg 14.2 pg
Zeeman Ratio 0.58 + 0.04 0.555
Page 3 of 4

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




FSR1486

MAINTENANCE REPORT
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL
AAnalyst 600

SERIAL NUMBER  600S5070101 DATE TESTED 22-n.A.-22

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

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

Zeeman Ratio

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

= Changed the THGA Contact Cylinder on 22 July 2022

Copper blank = 0.0015

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

mests
,:I does not meet

the PerkinElmer Specifications listed on this certificate.

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

Service Department TH ONE SOURCE CO., LTD.

( Krungchai Treevichien )

Customer Support Engineer

Page 4 of 4

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




| B

PerkinElmer”

instruments.

Cermficate of T mining

This is to certify that

Krungchai Treevichien

has successfully completed
Aanalyst 600/700/800 Service Training

09 to 13 February 2004

C s N—
CSLim
Service Specialist

13 Feb 2004







FSR 1492

MAINTENANCE REPORT
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL

AAnalyst 100

Customer : us¥w waiindowindanve  Date Tested: 3-0.0.-65
CRlalc) Recommendation Recertification

Address :  1/6 afausauATLLY 145, Period 6 Months
naAECWIUEY, LunsswIugs, Recertification Due: 2-134.81.-66
ngItwe 10240 TH Date Last Certified: 4-1.01.-65

User Name: aat Aaddnd taveu Visit Number: 20f2

Phone: 02-3737799 TH ONE SOURCE Phone: 081-7316733

E-mail: phorntip.p@tet1995.com E-mail: thonesource@gmail.com

ketsarin.c@tet1995.com

CONFIGURATION TESTED
MODEL
AAnalyst 100

TEST STANDARD USED
Copper

Filter 0.2 %

SERIAL NUMBER SOFTWARE
040S0110503 AA WinLab 3.2
PART NUMBER

N9300183

MG0-057
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AAnalyst 100

MAINTENANCE REPORT
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL

FSR 1492

SERIAL NUMBER 04050110503 DATE TESTED 3-0.A.-65
1. OPTIC CHECKS
A. Optical alignment condition (if necessary)
B. Condition of Mirrors,Lenses etc.(if necessary)
C. D2,HCL beam adjust (if necessary)
2. GAS SYSTEM CHECKS
A. Leak test all internal and extenal gas box joints
B. All gas box safety features
C. Burner system including nebulizer and all o-ring and gasket
D. Drain system ( safety )
3. ELECTRONICS CHECKS
A. Power Supplies
+5.00 Vdc +0.2 Vdc +5.02 Vdc
+11.50 Vdc + 0.2 Vdc +11.48 Vdc
+15.00 Vdc + 1.0 Vdc +14.99 Vdc
-15.00 Vdc + 1.0 Vde -15.06 Vde
+35.00 Vdc + 3.0 Vdc +35.13 Vde
4. WAVELENGTH ACCURACY TEST
A.Zn Lamp wavelength 213.9 nm + 0.3 nm. 213.74 nm.
B. Fe Lamp wavelength 248.3 nm + 0.3 nm. 248.12 nm.
C. Cu Lamp wavelength 324.8 nm + 0.3 nm. 324 67 nm.
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MAINTENANCE REPORT

AAnalyst 100

ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL

FSR 1492

SERIAL NUMBER 04050110503 DATE TESTED 3-0.m.-65
5. PERFORMANCE TESTS SPEC. RESULTS
*A. Neutral density filter checks with Copper (324.8 nm)
Neutral Density Filter 0.2 + 10% 0.180 0.173 Abs.
B. AA Baseline noise test with Copper (324.8 nm)
Integration time = 0.5 seconds
Replicates =99 times
Standard Deviation < 0.001 0.000
C. Flame sensitivity with Copper (324.8nm)
(5 mg/L Cu Standard a read time of 10 seconds
10 replicates, standard burner)
Stainless steel nebulizer >0.25 0.285 Abs.
%RSD <03 0.14 %
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FSR 1492

MAINTENANCE REPORT
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL
AAnalyst 100

SERIAL NUMBER 04050110503 DATE TESTED 3-0.m.-65

Remarks :

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

meets
D does not meet

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

Service Department TH ONE SOURCE CO., LTD.

( Krungchai Treevichien )

Customer Support Engineer
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Perkin

For the Better

WO-01865299/2022

MAINTENANCE REPORT AND TEST CERTIFICATE

OPTIMA 8000

Customer : 15t maiiafanaaewng

Date Tested:

October 4, 2022

910 Recommendation Recertification
Address :  1/6 ¥0871MA N 145 Period 6 Months
HYNITZWIUGS IUATZHIUEY Recertification Due: April 4, 2023
NTUNWHIUAT 10240 Date Last Certified: April §, 2022
User Name: Khun Nattapong Visit Number: 20of 2
Phone: 02-3737799 PerkinElmer Phone: 02-719-6420 ext 203
Fax: PerkinElmer Fax: 02-318-5597
CONFIGURATION TESTED ACCESSORIES/ICOMPONENT

MODEL
OPTIMA 8000

S10

TESTED EQUIPMENT
IPV Methods

TEST STANDARD USED
Mixed standard 1/10

Mixed standard 1/100

CUSTOMER SUPPLIED
2 % HNO3
10 % HNO3

SERIAL NUMBER
078N1310024C

CALIBRATION NUMBER

PART NUMBER
N0B69-1579

N930-0221

COMMENTS

NOT INCLUDED

EXPIRATION

EXPIRATION DATE
May 30, 2023

November 30, 2023

CUSTOMER INITIALS
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' ) WO0-01865299/2022

Perkintimer
For the Better

MAINTENANCE REPORT AND TEST CERTIFICATE
OPTIMA 8000

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

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

B. Inspect and replace as necessary, all torch components including the RF coil.
C. Inspect all tubing for sign of clacking or leaking.
D. Adjust water and gas pressure regulator settings.

E. Inspect and leak check pneumatics drawers.

HHEBBEE
IS AR A

F. Clean the exterior of the instrument.
2. OPTICAL CHECKS

A. Inspect and clean all optical components.

-

B. As regiured, check and replace all purgebfilters.

2][8][E]
-

O

C. Recheck optical alignment.
3. COOLING SYSTEM CHECKS

=

A. Perform preventive maintenance on chiller.

[eR I N®]
=

B. Flush out the chiller every six months.

l4. PERFORMANCE CHECKS

-

A. Torch View Alignment.

HH
EN

B. Wavelength Calibration.
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MAINTENANCE REPORT AND TEST CERTIFICATE

WO-01865289/2022

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

PARAMETER SPECIFICATION FINAL VALUE
Spectral Resolution : UV As 193.696 nm <0.009 0.00726

Ni 231.604 nm <0.011 0.00833

Ni 341.476 nm =0.015 0.01232
Spectral Resolution : VIS Ba 455.403 nm <0.020 0.01577
Precision

Zn 206.200 nm %RSD <10 0.18

Mg 280.271 nm % RSD <1.0 0.46

Mg 285.213 nm % RSD <1.0 0.42

Ba 455.403 nm % RSD <1.0 0.06
Detection Limits : Axial As 193.696 nm 3(SD) ppb 311

Se 196.026 nm 3(SD) ppb 414

TI  190.801 nm 3(SD) ppb 2.27

Pb 220.353 nm 3(SD) ppb 0.96
Detection Limits : Radial As 193.696 nm 3(SD) ppb 8.84

Zn 213.857 nm 3(SD) ppb 0.13

Mn 257.610 nm 3(SD) ppb 0.01

La 379.478 nm 3(SD) ppb 0.93

Ba 455.403 nm 3(SD) ppb 0.04

Ba 493.408 nm 3(SD) ppb 0.12
BEC : Axial (IBX1000)/(1S-IB)} Mn 257.610 nm <30 ppb 15.70
BEC : Radial (1B X 1000)/(1S-B) Mn 257.610 nm <30 ppb 9.01
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' » WO-01865299/2022

Perkint 3

For the Better

MAINTENANCE REPORT AND TEST CERTIFICATE
OPTIMA 8000

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

Remarks :
Commissioning follow as commissioning performance sheets.

This is to certify that the above tests have been perfomed and the configuration tested
meets
I:] does not meet

the PerkinElmer Specifications listed on this certificate.

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

including warranty terms.

Service DepartmeptPerkinElmer Ltd.

S %8 S LpAaR

( iphan Promlumda )

Service Engineer
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Method: DLRL-Cal

Page

+

Date: 4/10/2565 12:43:40

Rlign View XY Axial for analyte Mn 257.610
X-position
-2 .

0

.4

Y-position

15.0
15.0
15.0
15.0
15.0
15.0
15.0
15.0
15.0
15.0
15.0
10.0
10.5
11.0
11.5
12.0
12.5
13.0
13.5
14.0
14.5
15.0
15.5
16.0
16.5
17.0
17.5
18.0
1B.5
19.0
19.5
20.0
15.0
15.0
15.0
15.0
15.0
13.0
3.5
14.0
14.5
15.0
1559
16.0
16.5
17.0

51158763

6802430.
7998705.
8921036.
9415249,
9145189.
B561448.
7372556.
5801066.
4360683.
3277941.

178360.

270096.

524775.
10939741,
15947168.
3092168.
4482627.
6341583.
7803988.
B846944.
95532876.
9348844.
5062048.
7895237.
6093533.
4782901.
3580353.
2452502.
1400321.

799140.

420183.
8553343.
9414538,
9524088,
9441307.
B738064.
4961231.
6479100.
8079437.
9298868.
9727764.
9697873.
8956220.
7870834.
.2

6288498

Intensity
.8

3
3
6
2
2
2
4
7
6
3
8
8
4
4
2
0
5
3
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2
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2
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6
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1
5
9
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0
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4/10/2565 12:38:01 aligned for analyte Mn 257.610

X viewing position set to
Y viewing position set to

-0.4 mm having Peak intensity 9727764.3
15.0 mm having Peak intensity 9727764.3

for Axial viewing
for Bxial wviewing

Align View X

X-position
-7.
-6.
=6.
-1
=-5.
-4.
-4.
=3,
-8
-2.
=2
-1.

o wmowmowmwo Lo umo

Radial for analyte Mn 257.610
Intensity
.0
Ay
16657.9
.0
43856.5

Y-position

15.0
15.0
15.0
15.0
15.0
15.0
15.0
15.0
15.0
15.0
15.0
15.0
15.0
15.0
15.0
15.0
15.0

8334
11264

26028

74460.2

127306.9

182637.1
243830.8

382351.9
587699.9
B74758.9
1163200.5

1333747.2

1412726.3
1363321.5

1228528.7



Method: DLRL-Cal Page 2 Date: 4/10/2565 12:43:40

Lol 15.0 1009252.5
2.0 15.0 762103.9
2.5 15.0 679846.2
3.0 15.0 616511.7
3.5 15.0 449873.5
4.0 15.0 285408.6
4.5 15.0 190949.1
5.0 15.0 109896.6
5.5 15.0 56963.5
6.0 15.0 32251.4
6.5 15.0 22416.7
7.0 15.0 16775.4

4/10/2565 12:41:55 aligned for analyte Mn 257.610
¥ viewing position set to 0.0 mm having Peak intensity 1412726.3 for Radial viewing




Method: DLRL-Cal Page 1 Date: 4/10/2565 13:11:36
Raﬁrocessing Begun
Logged In Analyst: TET Technique: ICP Continuous

Results
Results
Results
Results

Data Set (original): PM4OCT22
Library
Data Set (reprocessed):

Library (reprocessed):

{(original): C:\Users\Public\PerkinElmer\IPV\PM.mdb

Sequence No.: 1

Sample ID: Calib Blank 1
Analyst:

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

Wash Time:

TET

Autosampler Location:
Date Collected: 4/10/2565 13:03:09
Data Type: Reprocessed on 4/10/2565 13:10:50

Initial Sample Vol:
Sample Prep Vol:

Nebulizer Parameters: Calib Blank 1

Analyte Back Pressure Flow
All 189.0 kPa 0.55 L/min
Mean Data: Calib Blank 1
Mean Corrected calib
Analyte Intensity Std.Dev. RSD Cenc. Units
Tl 15%0.801 -188.5 [0.00] pg/L
As 193.696 172.3 [0.00] pg/L
Se 196.026 118.8 [0.00] pg/L
Pb 220.353 780.8 [0.00] pg/L
Sequence No.: 2 Autosampler Location:
Sample ID: DL-Standard Date Collected: 4/10/2565 13:08:25
Analyst: Data Type: Reprocessed on 4/10/2565 13:10:50
Logged In Analyst (Original) : TET
Initial Sample Wt: Initial Sample Vol:
Dilution: Sample Prep Vol:
Wash Time:
Nebulizer Parameters: DL-Standard
Analyte Back Pressure Flow
a1l 189.0 kPa 0.55 L/min
Mean Data: DL-Standard
Mean Corrected Calib
Analyte Intensity Std.Dev. RSD Conc. Units
T1 190.801 27521.6 [1000] pg/L
As 193.696 25398.0 [1000] pg/L
Se 196.026 7470.8 [500] ng/L
Pb 220.353 56586.9 [500] pg/L
Calibration Summary
Analyte Stds. Equation Intercept Slope Curvature Corr. Coef Reslope
Tl 150.801 1 Lin, Calc Int 0.0 27.52 0.00000 1.000000
As 193.696 1 Lin, Cale Int 0.0 25.40 0.00000 1.000000
Se 196.026 p Lin, Calc Int 0.0 14.94 0.00000 1.000000
Pb 220.353 1 Lin, Cale Int 0.0 313.2 0.00000 1.000000

Sequence No.: 3

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

Logged In Analyst (Original)
Initial Sample Wt:
Dilution: 3X

Wash Time:

TET

Autosampler Location:
Date Collected: 4/10/2565 13:04:56
Data Type: Reprocessed on 4/10/2565 13:10:50

Initial Sample Vol:
Sample Prep Vol:



Method: DLRL-Cal Page 2 Date: 4/10/2565 13:11:36
Nebulizer Parameters: IDL-XL (2% HNO3)
nnélyte Back Pressure Flow
mll 188.0 kPa 0.55 L/min
Mean Data: IDL-XL (2% HNO3)
Mean Corrected Calib. Sample
Analyte Intensity Conc. Units Std.Dev. Cone. Units Std.Dev. RSD
T1 150.801 10.2 0 pg/L 0.76 1 pg/L 2.27 204.66%
As 193.696 ~32.9 -1 pg/L 1.04 -4 ng/L 3.11 80.03%
Se 196.026 -47.2 -3 pg/L 1.38 -3 pg/L 4,14 43.71%
Pb 220.353 132.2 1 pa/L 032 4 pg/L 0.96 27.41%
Method Loaded
Method Name: DLRL-Cal Method Last Saved: 5/4/2565 10:59:28
IEC File: MSF File:
Method Description: CB000-Calibration for later test
Sequence No.: 1 Butosampler Location:
Sample ID: Calib Blank 1 Date Collected: 4/10/2565 12:54:37
Analyst: Data Type: Reprocessed on 4/10/2565 13:11:22
Logged In Analyst (Original) : TET
Initial Sample Wt: Initial Sample Vol:
Dilution: Sample Prep Vol:
Wash Time:
Nebulizer Parameters: Calib Blank 1
Analyte Back Pressure Flow
All 188.0 kPka 0.55 L/min
Mean Data: Calib Blank 1
Mean Corrected Calib
Analyte Intensity Std.Dev. RSD Conc. Units
As 193.696 45.2 [0.00] mg/L
Zn 213.857 5587.0 [0.00] mg/L
Mn 257.610 3627.2 (0.00] mg/L
La 379.478 7988.1 [0.00] mg/L
Ba 455.403 7460.0 [0.00] mg/L
Ba 493.408 8076.4 [0.00] mg/L
Sequence No.: 2 Autosampler Location:
Sample ID: Calib Std 1 Date Collected: 4/10/2565 12:45:45
Analyst: Data Type: Reprocessed on 4/10/2565 13:11:23
Logged In Analyst (Original) : TET
Initial Sample Wt: Initial Sample Vol:
Dilution: Sample Prep Vol:
Wash Time:
Nebulizer Parameters: Calib Std 1
Analyte Back Pressure Flow
All 186.0 kPa 0.55 L/min
Mean Data: Calib Std 1
Mean Corrected Calib
Analyte Intensity Std.Dev. RSD Conec. Units
As 193.696 15741.9 [5.0] mg/L
Zn 213.857 160791.5 [1.0] mg/L
Mn 257.610 1661581.1 [1.0] mg/L
La 379.478 338793.3 [1.0] mg/L
Ba 455.403 810942.9 [0.1] mg/L
Ba 493,408 622557.7 [0.1] mg/L
Calibration Summary
Analyte Stds. Equation Intercept Slope Curvature Corr. Coef. Reslope



Method: DLRL-Cal Page 3 Date: 4/10/2565 13:11:37
As 183.696 1 Lin, Calc Int 0.0 3148 0.00000 1.000000
Zn 213.857 1 Lin, Calc Int 0.0 160800 0.00000 1.000000
Mn '257.610 1 Lin, Calc Int 0.0 1662000 0.00000 1.000000
La 379.478 1 Lin, Calec Int 0.0 338800 0.00000 1.000000
Ba 455.403 1 Lin, Calc Int 0.0 8109000 0.00000 1.000000
Ba 493.408 1 Lin, Cale Int 0.0 6226000 0.00000 1.000000
Sequence No.: 3 Autosampler Location:
Sample ID: IDL-RL (2% HNO3) Date Collected: 4/10/2565 12:57:21
Analyst: Data Type: Reprocessed on 4/10/2565 13:11:23
Logged In Analyst (Original) TET
Initial Sample Wt: Initial Sample Vol:
Dilution: 3X Sample Prep Vol:
Wash Time:
Nebulizer Parameters: IDL-RL (2% HNO3)
Analyte Back Pressure Flow
Rll 187.0 kPa 0.55 L/min
Mean Data: IDL-RL (2% HNO3)

Mean Corrected Calib. Sample
Analyte Intensity Conc. Units Std.Dev. Conc. Units Std.Dev. RSD
Bs 193.696 -45.8 -0.0 mg/L 0.00 -43.6 pg/L 8.84 20.25%
Zn 213.857 -4718.6 -0.0 mg/L 0.00 -88.1 ng/L 0.13 0.15%
Mn 257.610 -3285.9 -0.0 mg/L 0.00 =5.5 pg/L 0.01 0.12%
La 379.478 -316.6 -0.0 mg/L 0.00 -2.8 pg/L 0.93 33.34%
Ba 455.403 -6917.2 -0.0 mg/L 0.00 -2.6 pg/L 0.04 1.39%
Ba 493.408 -5645.3 -0.0 mg/L 0.00 -2.7 pg/L 0.12 4.36%



Method: DLXL-Cal Page 1 Date: 4/10/2565 13:11:01
Reérocassing Begun
Logged In Analyst: TET Technique: ICP Continuous

Results PM40CT22
Results
Results

Results

Data Set (original):
Library (original):
Data Set (reprocessed):
Library (reprocessed):

C:\Users\Public\PerkinElmer\IFV\PM.mdb

Sequence No.: 1

Sample ID: Calib Blank 1
Analyst:

Logged In Analyst (Original) :
Initial Sample Wt:

Dilution:

Wash Time:

TET

Nebulizer Parameters: Calib Blank 1

Autosampler Location:
Date Collected: 4/10/2565 13:03:09
Data Type: Reprocessed on 4/10/2565 13:10:50

Initial Sample Vol:
Sample Prep Vol:

Analyte Back Pressure Flow
All 189.0 kPa 0.55 L/min
Mean Data: Calib Blank 1
Mean Corrected Calib
Analyte Intensity Std.Dev. RSD Conc. Units
Tl 180.801 -188.5 [0.00] ug/L
As 183.696 172.3 [0.00] ng/L
Se 196.026 118.8 [0.00]) pao/L
Pb 220.353 780.8 [0.00] ng/L
Sequence No.: 2 Autosampler Location:
Sample ID: DL-Standard Date Collected: 4/10/2565 13:0B:25
(Analyst: Data Type: Reprocessed on 4/10/2565 13:10:50
Logged In Analyst (Original) TET
Initial Sample Wt: Initial Sample Veol:
Dilution: Sample Prep Vol:
Wash Time:
Nebulizer Parameters: DL-Standard
Analyte Back Pressure Flow
All 189.0 kPa 0.55 L/min
Mean Data: DL-Standard
Mean Corrected Calib
Analyte Intensity Std.Dev. RSD Conc. Units
T1 190.801 27521.6 [1000] ng/L
As 193.686 25388.0 [1000] pg/L
Se 196.026 7470.8 [500] pg/L
Pb 220.353 56586.9 [500] pa/L
Calibration Summary
Analyte Stds. Equation Intercept Slope Curvature Corr. Coef. Reslope
Tl 190.801 1 Lin, Calc Int 0.0 2752 0.00000 1.000000
As 193.696 1. Lin, Calec Int 0.0 25.40 0.00000 1.000000
Se 196.026 1 Lin, Calc Int 0.0 14.94 0.00000 1.000000
Pb 220.353 1 Lin, Cale Int 0.0 113.2 0.00000 1.000000

Sequence No.: 3

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

Logged In Analyst (Original)
Initial Sample Wt:
Dilution: 3X

Wash Time:

TET

Autosampler Location:
Date Collected: 4/10/2565 13:04:56
Data Type: Reprocessed on 4/10/2565 13:10:50

Initial Sample Vol:
Sample Prep Vol:



Method: DLXL-Cal Page 2 Date: 4/10/2565 13:11:01

Nebulizer Parameters: IDL-XL (2% HNO3)
Analyte Back Pressure Flow
All 188.0 kPa 0.55 L/min

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

Mean Corrected Calib. Sample
Analyte Intensity Cone. Units Std.Dev. Conc. Units Std.Dev. RSD
T1 190.801 10.2 0 pg/L 0.76 1 pg/L 2.27 204.66%
As 193.696 -32.9 -1 ug/L 1.04 -4 ug/L 3.11 80.03%
Se 196.026 -47.2 -3 pg/L 1.38 -9 pg/L 4.14 43.71%

Pb 220.353 132.2 1 pg/L 0.32 4 ng/L 0.96 27.41%



Method: MnBEC

Page 1

Date: 4/10/2565 13:11:59

Method Loaded
Method Name: MnBEC
IEC File:

Method Description: 30

CBO00-XL and RL-Spec <or =

Methed Last Saved: 15/10/2563 10:51:07
MSF File:
pg/L,Attn:Spec<or= 50pg/L

Sequence Mo.: 1
Sample ID: IB (2% HNO3)
Analyst:

Autosampler Location:
Date Collected: 4/10/2565 13:02:02
Data Type: Reprocessed on 4/10/2565 13:11:50

Logged In Analyst (Original) : TET
Initial Sample Wt: Initial Sample Vol:
Dilution: Sample Prep Vol:
Wash Time:
Nebulizer Parameters: IB (2% HNO3)
Analyte Back Pressure Flow
All 189.0 kPa 0.55 L/min
Mean Data: IB (2% HNO3)
Mean Corrected Calib. Sample
Analyte Intensity Conc. Units Std.Dev. Cenc. Units Std.Dev. RSD
Mn 257 XN 179923.9
Mn 257 RN 22857.4
Sequence No.: 2 Autosampler Location:
Sample ID: IS (N069-157%/10 Date Collected: 4/10/2565 12:47:14
Analyst: Data Type: Reprocessed on 4/10/2565 13:11:50
Logged In Analyst (Original) TET
Initial Sample Wt: Initial Sample Vol:
Dilution: Sample Prep Vol:
Wash Time:
Nebulizer Parameters: IS (N069-1579/10
Analyte Back Pressure Flow
All 187.0 kPa 0.55 L/min
Mean Data: IS (N069-1579/10
Mean Corrected Calib. Sample
Analyte Intensity Conc. Units Std.Dev. Cone. Units Std.Dev. RSD
Mn 257 XN 11640650.3
Mn 257 RN 1784946.6



Method: Resolution
Result: PM40OCT22

Spectra

Sample ID: Res (N069-1579/10)

As 193.696-Res Rep: 3| Ni 231.604-Res Rep: 3
43k I 230k |
+
I I
I
i i
|
i B
/] i1
A iR
: :!! -I‘-;: ;.’ \
0] - —— I 0) \. I
1 ]
193.696 231.604
Intensity: 36069.5 Intensity: 183876.3
Conc: Conc:
1 i 2
Ni 341.476-Res Rep: 3| Ba 455.403-Res Rep: 1
230k T 3M T
1_ {
|
I] !! ]'|
||i: i |I
S | e+ r o i
: | Hi
|r L
0| 0 | I
L 1
341.476 455.403
Intensity: 132225.3 Intensity: 2785464.7
Conc: Conc:
3 4
4/10/2565 12:54:00 Page 1
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Method: Precision
Result: PM40CT22

Spectra

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

Zn 206.200 Rep: 3| Mg 280.271 Rep: 3
240k § ™M
]
|
| E. 1
I 1
206.200 280.271
Intensity: 533798.6 Intensity: 3176228.1
Conc: Conc:
1 2
Mg 285.213 Rep: 3| Ba 455.403 Rep: 3
81k 3M
— |
| | |
0 of
| I
285.213 455.403
Intensity: 183857.4 Intensity: 7177474.6
Conc: Conc:

3 4
4/10/2565 12:52:00 Page 1 WinLab



Method: Precision
Result: PM40CT22

Spectra

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

Zn 206.200 Rep: 3| Mg 280.271 Rep: 3
240k 1
0| . » 0| I !
206.200 280.271
Intensity: 533728.6 Intensity: 3175228.1
Conc: Conc:
1 2
Mg 285.213 Rep: 3|Ba 455.403 Rep: 3
81k 3M |
I
.fjl
= | A
i S
0 0
1 |
285.213 455.403
Intensity: 183857.4 Intensity: 7177474.6
Conc: Conc:
3 4
4/10/2565 12:52:00 Page 1 WinLab



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

»

Method Loaded

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

Method Description: CB000 -N=10- 1.0% RSD

Sequence No.: 4 Autosampler Location:

Sample ID: RSD STD (N06%-1579/10) Date Collected: 4/10/2565 12:48:29
Analyst: Data Type: Original

Initial Sample Wt: Initial Sample Vol:

Dilution: Sample Prep Vol:

Wash Time: '

Nebulizer Parameters: RSD STD (N063%-1579/10)
Analyte Back Pressure Flow
All 187.0 kPa 0.55 L/min

Mean Data: RSD STD (N069-1578/10)

Mean Corrected Calib. Sample
Analyte Intensity Conc. Units Std.Dev. Cone. Units Std.Dev. RSD
Zn 206.200 532964.1 953.06 0.18%
Mg 280.271 31824898.0 14602.29 0.46%
Mg 285.213 184385.3 774.20 0.42%

Ba 455.403 7181766.3 4330.85 0.06%



PerkinElmer TruQ

Atomic Spectroscopy Standard

Certificate of Analysis

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

Lot Number: 57.024CRX1 Certification Date:  NOV - — 2021

Expiration Date: MAY 3 0 2023

* Instrumental Analysis using ICP Spectrometer:

Analyte  Labeled Measured SRM Analyte Labeled Measured
As 50.0 pgimL  50.1 pgimL 3103a" Ni 10.0 pg/mb 10.0 pgfmL

K 50.0 ygimL  50.3 pgimL 3141a* Sr 10.0 pg/mL 10.0 pg/mL

La 10.0 pg/ml  10.0 pg/mL 3127a" Zn 10.0 pgimb 10.0 pg/mbL

Li 10.0 pg/ml 0.0 pg/mL 3128a* Ba 1.00 pa/mL 1.01 pg/mL

Mn 10.0 pg/mL  10.1 pg/mbL 313z Mg 1.00 pa/mL 1.01 pa/mL

* . indicates NIST SRM 4 - indicates CRM (when NIST SRM is not available)
Reference Multi: Lot# 2-84MJ, 3-168MJ, 4-38MJ
Refer to side 2 for detalls of certification.

Balances are calibrated-with weight sets tracesble o NIST.
We guarantee that our PerkinElmer TruQ Atomic Spectroscopy Standards are stable and accurate o +0.5% of cerified
concentrafion until the expiration date, provided the standards are kept tightly capped and stored under normal laboratory
conditions. This value.is the sum of cumulative errors assadiated with the anslylical determinations, pipetiing, and diluting to final
valume, For these solutions we tse high purily acids, ASTM Type | waler {18 megohm double deionized), and leached, triple-fing

ed botiles. All glassware used is class A,

' ) Certifying Officer: ? ki M
PerkinElmer’ H
u.5.h. Tei: 1-203

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




Clobal Service Training Department

Service Engineer Certification

Winhan Dromiumda

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

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

Instructor: Date: July 20, 2012

Geoﬂ‘/ Coolk

Certified by: W

(Manager, Clobal Training Operations)




PerkinElmer TruQ

Atomic Spectroscopy Standard

| Certificate of Analysis

PerkinElmer Number: N9300221
Description: Instrument Calibration Standard 4

Matrix: 5% HNOa

Lot Number: 58-169CRY1
Expiration Date: NBV 3 0 znza

* Instrumental Analysis using ICP Spectrometer:

Analyte Labeled Measured SRM Analyte Labeled Measured SRM
As 100 pg/mL  99.8 pg/mlL 3103a* Pb 50.0 pg/mbL 49.9 pgimL 3128*
Tl 100 pgiml. 99.4 pg/mb 3158 Se 50.0 pg/mL  49.8 pg/mb 3140
Cd 500 yg/ml  50.0 pg/mL. 3108
* - indicates NIST SRM + - indicates CRM (when NIST SRM is not available)

Reference Multi: Lot# 57-156CR,1-177YJ, 54-134CR
Refer to side 2 for details of certification.

Balances zre calibrated with weight sels traceable to NIST.

| We guarantee that our PerkinElmer TruQ Atomic Spectroscopy Standards are stable and accurate o £0.5% of certified
il concentration uniil the expiration date, provided the standards are kept tightly capped and stored under normal laboratory

il conditions. This value is the sum of curhulative errors associated with the analylical detenminatians, pipetiing, and diluting o final

| yolume. For thess solutions we use high purity scids, ASTM Type | water{18 megohm double deionized), and {eached, triple-rins

ed bottles. All glassware usedis class A,

' } Certifying Officer: L&ﬁ%ﬂ—

N ) _ _ PerkinElmer, nc.

PerkinEimer ﬂ
u.8.4 Tek: 1-203-8925~

U.S.4, Tolf Fres: 1-800-762-4000
b2 %6

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



NSC-TISI-TIS 17025
AATTISTR CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

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

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 Calibrator Temperature :(23+£3)°C
Manufacturer : Tenmars Relative Humidity : (50 + 15) %

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

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

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

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

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

5. Pressure Transmitter Vaisala PTB202AD S/N T0650001.

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

7. Condenser Microphone Bruel&Kjaer 4180 S/N 2889871.
Calibration Procedure: CP-102-04 based on IEC 60942-2003. The sound pressure level of instrument was
measured by standard microphone using an insert voltage technique.

This instrument has been calibrated against standards maintained at Electrical and Electronic Standards

Laboratory (EEL), which are traceable to the International System of Units through the National Institute of
Metrology (Thailand).

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

measured values only.
Date of Receipt : 13 Jan. 2022
Drate of Calibration : 26 Jan. 2022 1/ ﬂ/

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

FM.BL.MTC.002 Rev.4

Head Office Office/Laboratory Office

35 Mu 3 Tambon Khlone Ha, Amphoe Khlong Luane,  Soi 1C, Bangpoo Industrial Estate, Sukhurnvit Road, 196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Changwat Pathurnthani 12120, Thailand Amphoe Muang, Changwat Sarnutprakan 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-rnail ; rumpai@tistr.or.th Website:www tistr.orth E-mail : mic@tistr.or.th E-mail : sumalee@tistr.or.th



TISTA

SC-TISI-TIS 17025
CALIBRATION 0037

. =

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No, 21-65/0237 MTC No. EEL. BP. 47/0165
The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage
factor k = 2, providing a level of confidence of approximately 95%.
Nominal Output of Unit Under Test = 94 dB re 20uPa at 1000 Hz
Acoustic Qutput in dB re 20[Pa , Corrected to Reference Conditions : 101.325 kPa, 23.0°C and 50 %RH
1. Sound Pressure Level
Standard Microphone Measured Sound Pressure | Deviated value | Uncertainty Tolerance limit
Type Level (dB) (dB) (dB) IEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 94.50 0.50 +0.10 +0.75 dB
2. Frequency
Standard Microphone Measured Frequency Deviated value | Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) IEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 989.4 -10.6 +1.5 +2.0%
3. Total distortion
Standard Microphone Measured Total distortion Uncertainty Tolerance limit
Type (%) (%) IEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 2.45 +0.60 +4.0%

Note : 1. No adjustment.

Date of Calibration

2. The calibrator pressure correction was not included.

3. The microphone volume correction was not included.

: 26 Jan. 2022

2/3{‘/

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

Head Office

35 Mu 3 Tambon Khiong Ha, Amphoe Khlong Luane.
Changwat Pathurnthani 12120, Thailand

Tel. (66) 0 2577 9000

Fax. (66) 0 2577 9009

E-mail : rumpai@tistr.orth Websitexwaww tistr.orth

Office/Laboratory

Soi 1C, Bangpoo Industrial Estate, Sukhumvit Road,
Amphoe Muang, Changwat Samutprakan 10280, Thailand
Tel. (66) 0 2323 1672-80 ext. 115, 116

Fax. (66) 0 2323 9165

E-mail : mtc@tistr.or.th

FM.BL.MTC.002 Rev.4

Office

196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Thailand

Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2579 8592

E-mail : sumalee@tistr.or.th
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NSC-TISI-TIS 17025
CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-65/0237 MTC No. EEL. BP. 47/0165
Nominal Qutput of Unit Under Test =114 dB re 20[iPa at 1000 Hz
Acoustic Output in dB re 20UPa , Corrected to Reference Conditions : 101.325 kPa, 23.0 °C and 50 %RH

1. Sound Pressure Level

Standard Microphone Measured Sound Pressure | Deviated value | Uncertainty Tolerance limit
Type Level (dB) (dB) (dB) IEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 114.28 0.28 +0.10 +0.75 dB
2. Frequency
Standard Microphone Measured Frequency Deviated value | Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) IEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 984.9 -15.1 +1.5 +2.0%
3. Total Distortion
Standard Microphone Measured Total Distortion Uncertainty Tolerance limit
Type (%) (%) IEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 2.58 +0.60 +4.0%
Note : 1. No adjustment.
2. The calibrator pressure correction was not included.
3. The microphone volume correction was not included.
o

o
o {3

Calibrated by : Approved by ’ﬁt{_yg“{_""-‘?

(Mr.Weerachai Deechaiyae) 41X
wmi%ﬁﬁg
Electrical aggﬁfcﬁgﬁcisbndards Laboratory

Date of Calibration Industrial Metrology and Testing Service Centre

Date of Issue

26 Jan. 2022

: 27 Jan. 2022 Ref : 2011265011300154001

End of Certificate 3/3

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

FM.BLMTC.002 Rev.4
Head Office Office/Laboratory Office
35 Mu 3 Tambon Khlong Ha, Amphioe iKhlong Luang.  Soi 1C. Bangpoo Industrial Estate, Sukhurnvit Road, 196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Changweat Pathumthani 12120, Thailanc Amphoe Muang, Changwat Samutprakan 10280, Thailand  Thailand

Tel. (66) 0 2577 9000
Fax. (66) 0 2577 9009
E-mail : rumpai@tistr.or.th Website:wwe tistr.or th

Tel. (66) 0 2323 1672-80 ext. 115, 116
Fax. (66) 0 2323 9165
E-mail : mtc@tistr.or.th

Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2579 8552
E-mail : sumaleeg@tistror.th
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Sound Level Meter Calibration Report

Thai Environmental Technic Limited
V3L maldagunadsulng e

Equipment Type :Sound Level Meter Calibration Date 24-Oct-2022
Calibrator : TENMARS Sound Calibrator TM-100 Barometric pressure (mmHg) . 7500 mmHg
Standard - IEC 60942 Temperature 23+3)°C . 25 °C
Accuracy :94.0 20.3 dB and 114.00.5 dB Relative Humidity(50=15%) . 450 %RH
Frequency cat 1,000 Hz £1% Dued Date of Calibrate 30-Nov-2022
Calibrator Serial NO. . 181203570
Instrument Calibrated Reference Before Adjust After Adjus{ Deviation Result
ltem o = o =
Brand | Model | Serial NO.| Acoustic dB | nafil [afefi 2| afeii3| wls +dB +dB | Calibrate
94.0 94.1 041 | 941 | 944
31 ACO | 6226 | 110098 94.0 0.1 PASS
114.0 141 | 1141 | 1141 | 1144
04.0 938 | 938 | 938 | 938
32 ACO | 6226 | 110105 94.0 0.2 PASS
114.0 113.8 | 1138 | 1138 | 1138
94.0 4.1 941 | 941 | 941
33 ACO | 6226 | 110096 94.0 0.1 PASS
114.0 1140 | 1140 | 1140 | 1140
94.0 94.1 941 | 941 | 941
34 ACO | 6226 | 110099 940 0.1 PASS
114.0 1140 | 1141 | 1141 | 1144
94.0 941 941 | 941 | 941
35 ACO | 6226 | 110097 94.0 0.1 PASS
114.0 1140 | 1140 | 1140 | 1140
94.0 937 | 937 | 937 | e37
36 ACO | 6226 | 110102 94,0 0.3 PASS
114.0 13.7 | 1137 | 1137 | 1137
94.0 04.1 941 | 941 | 941
a7 ACO | 6226 | 110101 94.0 0.1 PASS
114.0 114.0 | 1140 | 1140 | 1140
94.0 94.1 941 | 941 | 941
38 ACO 6226 110106 94.0 01 PASS
114.0 1141 | 1141 | 1141 | 114.1
94.0 938 | 938 | 938 | 938
39 ACO | 6226 | 110104 94.0 0.2 PASS
114.0 1139 | 1130 | 1138 | 1139
04.0 942 | 942 | 942 | 942
40 ACO | 6226 | 110100 94.0 0.2 PASS
114.0 1141 | 1144 | 1141 | 114.1
Calibration By — _ -
57 T
Approve by {tpecle D

Thai Environmental Technic Limited

v

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







@ -l-El- Thai Environmental Technic Limited

USHN mataganadsying ana

Sound Level Meter Calibration Report

Equipment Type : Sound Level Meter Calibration Date : 24-Oct-2022
Calibrator : TENMARS Sound Calibrator TM-100 Barometric pressure (mmHg) . 7500 mmHg
Standard : TEC 60942 Temperature (233)"C : 25 ¢
Accuracy :94.0 £0.3 dB and 114.020.5 dB Relative Humidity(50£15 %)
Frequency zat 1,000 Hz %1% Dued Date of Calibrate 4 30-Nov-2022
Calibrator Serial NO. - 181203570
i Instrument Calibrated Reference Before Adjust After Adjusf Deviation Result
tem
Brand | Model |Serial NO.| Acoustic dB | a3l |n5a2|n¥3| wiu | =dB =dB | Calibrate
94.0 94.2 94.2 84.2 942
61 ACO 6226 160205 94.0 0.2 PASS
114.0 114.1 114.1 1141 1141
94.0 939 93.9 93.9 93.9
62 ACO 6226 160211 94.0 0.1 PASS
114.0 113.9 1139 | 1139 | 1139
84.0 94.2 94,2 94,2 94.2
B3 ACO 6226 160212 84.0 0.2 PASS
114.0 114.1 114.1 1141 114.1
94.0 94.2 94.2 94.2 94.2
64 ACOD 6226 160213 94.0 0.2 PASS
114.0 114.1 114.1 114.1 114.1
94.0 94.0 94.0 84.0 94.0
66 ACO 6226 160215 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
67 ACO 6226 1602186 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
B8 ACO 6236 222036 94.0 0.0 PASS
114.0, 1141 | 1141 | 1141 | 1144
94.0 94.1 94.1 94.1 94.1
89 ACO 6236 222037 94.0 01 PASS
114.0 114.0 114.0 | 1140 | 1140
94.0 93.9 93.9 83.9 93.9
70 ACO 6236 222038 94.0 0.1 PASS
114.0 113.9 1138 | 1139 | 1139
94.0 94.2 94.2 94.2 94.2
71 ACO 6236 222039 94.0 0.2 PASS
114.0 114.1 114.1 114.1 114.1
94.0 941 94.1 94.1 94.1
72 ACO 6236 222040 94.0 0.1 PASS
114.0 114.0 114.0 | 1140 | 1140
Calibration By : e
- Ty
Approve by Tj, cigelss |5

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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1 Aldrin Liquid-Liquid Extraction, Gas Chromatographic Method -
2 Arsenic Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method'”
3 Barium 1) Digestion, Direct Nitrous Oxide-Acetylene Flame
Method'"
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™
; 3) Digestion, Inductively Coupled Plasma Method'"
4 OL-BHC Liquid-Liquid Extraction, Gas Chromatographic Method"-
5 Y-BHC : Liquid-Liquid Extraction, Gas Chromatographic Method""
6 Biochemical Oxygen Demand | 5-Day BOD Test, Azide Modification Method”
7 Cadmium ' 1) Digestion, Direct Air-Acetylene Flame Methodm
2) Digestion, Electrothermal Atomic Absorption
Spectrometric I\fie‘fho':iqu
3) Digestion, Inductively Coupled Plasma Method'"
Chemical Oxygen Demand Closed Reflux, Titrimetric Method'
Chromium : 1) Digestion, Direct Air-Acetylene Flame Method[a]
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method' -
3) ﬂigestiom, Inductively Coupled Plasma Method"”
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 Method"
14 4,4’-DDE Liquid-Liquid Extraction, Gas Chromatographic Method""
15 4,4’-DDT | Liquid-Liquid Extraction, Gas Chromatographic Method""
16 | Dieldrin Liquid-Liquid Extraction, Gas Chromatographic Method™”

Sl

 (ndmgad dasanatila)
gEnnemandunaipniimyiassinaceuraiy

17 Endrin...

uasnzauiowiiins




Fdiuii asuaie /IR ,
17 Endrin Liquid-Liquid Extraction, Gas Chromatographic Method™
18 Endosulfan Liquid-Liquid Extraction, Gas Chromatographic Method!”
19 Endosulfan | Liquid-Liquid Extraction, Gas Chromatographic Method™
20 | Endosulfan Il Liquid-Liquid Extraction, Gas Chromatographic Method™
21 Formaldehyde Distillation, Colorimetric Method™
22 | Free Chlorine DPD Ferrous Titrimetric Method™
23 Hep‘cac‘h lor 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™ .
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 QOil & Grease 1) Liquid-Liquid, Partition-Gravimetric Method™
| 2) Soxhlet Extraction Method™
31 pH Electrometric Method™ :
32 | Phenols Distillation, Direct Photometric Method™
33 Selenium Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method™
34 Sulfide 1) ZnS Precipitation, lodometric Method™ -
2) ZnS Precipitation, Methylene Blue Method™
35 | Temperature Laboratory and Field Methods™
36 | Total Dissolved Solids Dried at 180 °Ct¥
Total Kjeldahl Nitrogen Macro-Kjeldahl Method™

37
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38 Total Suspended Solids Dried at 103-105 °C""
39 Trivalent Chromium Digestion, lnductiQety Coupled Plasma Method;
Filtration, Colorimetric Method; CalcuLation[M
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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Acetone

Aldrin
Antimony

Arsenic

Atrazine
Barium

Benzene

Beryllium

Bromodichloromethane

Bromoform

Purge and Trap Gas Chromatographic/

Mass Spectrometric Method'

Liquid-Liquid Extraction, Gas Chromatographic Method""

1) Digestion, Direct Air-Acetylene Flame Method'"

2) Digestion, Electrothermal Atomic Absorption

Spectrometric Method""

3) Digestion, Inductively Coupled Plasma Method™

Digestion, Hydride Generation/Atomic Absorption

Spectrometric Method™

Liquid-Liquid Extraction, Gas Chromatographic Method"”

1) Digestion, Direct Nitrous Oxide-Acetylene Flame
Method'""

2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method"” _

3) Digestion, Inductively Coupled Plasma Method'"

Purge and Trap Gas Chromatographic/

Mass Spectrornetric Method"

1) Digestion, Electrothermal Atomic Absorption
Spectrometric Method"”

2) Digestion, Inductively Coupled Plasma Method"

Purge and Trap Gas Chromatographic/

Mass Spectrometric Method"

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 Liquid-Liquid Extraction, Gas Chromatographic Method”
16 Chlorobenzene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™”
1T 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 Methodm
20 Chromium (1if) 1) Digestion, Direct Air-Acetylene Flame Method:
Filtration, Colorimetric Method; Caiculationm
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method; Filtration, Colorimetric
Method; Calcutationm '
3) Digestion, Inductively Coupled Plasma Method;
Filtration, Colorimetric Method:; Calcutation™
21 Chromium (V1) Filtration, Colorimetric Method™ _
22 | Cyanide Distillation and Colorimetric Method™
23 | poD Liquid-Liquid Extraction, Gas Chromatographic Method'™
24 DDE Liquid-Liquid Extraction, Gas Chromatographic Method'
25 | DDT Liquic-Liquid Extraction, Gas Chromatographic Method'
26 1,2-Dichlorobenzene Purge and Trap Gas Chromatographic/

Mass Spectrometric Method™
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27 1,3-Dichlorobenzene Purge and Trap Gas Chromatographic/
Mass Spectrometric Methodm
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 Methodm
33 trans-1,2-Dichloroethylene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method[q]
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”
59 Endrin Liquid-Liquid Extraction, Gas Chromatographic Method"”
40 Ethylbenzene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method'
a1 Heptachlor Liquid-Liquid Extraction, Gas Chromatographic Methodm
42 Heptachlor epoxide - Liquid-Liquid Extraction, Gas Chromatographic Method
43 Hexachloro-1,3-butadiene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™
aq | o-HCH Liquid-Liquid Extraction, Gas Chromatographic Method'
45 B-HCH Liquid-Liquid Extraction, Gas Chromatographic Method""
46 Y-HCH Liquid-Liquid Extraction, Gas Chromatographic Method'™
47 | n-Hexane Purge and Trap Gas Chromatographic/

Mass Spectrometric Method"
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48 Lead 1) Digestion, Electrothermal A’tomic Absorption
Spectrometric Method™ :
2) Digestion, Inductively Coupled Plasma Method™”
49 Manganese 1) Digestion, Direct Air-Acetylene Flame Method{a_]
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 Spectrometric Method"
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 Liquid-Liquid Extraction, Gas Chromatographic Methodm
- 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'"

qm“'”/
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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 J\.f'le’rhod[‘11
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 Methodm
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 F\AethodFlJ

4]

2) Digestion, Inductively Coupled Plasma Method"
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Antimony

Arsenic -
Carbon Monoxide

Chlorine
Copper

Cresol
Dioxins/Furans

Hydrogen Chloride
Hydrogen Fluoride
Hydrogen Sulfide
Lead

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 Me_thod[s}

3) Isokinetic Digestion, Inductively Cbu;ﬁled 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®™

gmnenisndgunesgniBnisinseivaseusafiy
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13 Opacity Ringelmann’s Method"
14 Oxides of Nitrogen 1) Absorption Sampling, Phenoldisulfonic Acid
Methodm
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 Methodm
17 Total Suspended Particulate | Isokinetic, Gravimetric Me'thodisl
18 | Xylene '

Eajjﬁgaﬁ“jaiﬁmﬂﬂﬁﬁq 72U 30 518015

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
Method"*”
3) Soxhlet Extraction, Gas Chromatographic 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, Hydride Generation/
Atomic Absorption Spectrometric Method™*'®
2) Digestion, Hydride Generation/Atomic Absorption

Spectrometric Method™'®

Pl
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Barium

Beryllium

Cadmium

1) Waste Extraction, Digestion, Flame Atomic

Absorption Spectrometric Method" '

2) Waste Extraction, Digestion, Graphite Furnace

; § 6
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

i 6,15
Spectrometric Method™™

6) Digestion, Inductively Coupled Plasma Method
1) Waste Extraction, Digestion, Flame Atomic

Absorption Spectrometric Metho du,a,m]

[6,13]

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[6’13]

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

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 N‘uethod[‘5 -
(ursinigand awa'af;a"?la)
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Chlordane

8 Chromium

9 Cobalt

10~ | Copper

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, Flame Atomic

Absorption Spectrometric Methodnfs'm]

[10,20]

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

6,
Spectrometric Method™®™

6) Digestion, Inductively Coupled Plasma Method™*"

1) Waste Extraction, Digestion, Flame Atomi_c

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

615
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 ™™

3!
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DDD

DDE

DDT

Dieldrin

Endrin

Heptachlor

Hexavalent Chromium

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

(10201

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]

(1020]

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,
[1,8,20]

(10.20]

Gas Chromatographic Method
2) Solid-Phase Extraction, Gas Chromatographic
Method[g'zm | _
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[m}
1) Waste Extraction, Colorimetric Method™"™"

2) Alkaline Digestion, Colorimetric Method™"
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22

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

: 6,15
Spectrometric Method®*”

6) Digestion, Inductively Coupled Plasma Method

1) Waste Extraction, Solid-Phase Extraction,
(1,9.20)

[6,13]

Gas Chromatographic Method
2) Solid-Phase Extraction, Gas Chromatographic
Method” "
3) Soxhlet Extraction, Gas Chromatographic Method
1) Waste Extraction, Digestion, Cold-Vapor Atomic
Absorption Spectrometric Method"*'®

(1020]

2) Digestion, Cold-Vapor Atomic Absorption
Spectrometric Mefchod[ﬁ'm]

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, Flame Atomic
[1,6,14)

[1020]

Absorption Spectrometric Method
2) Waste Extraction, Digestion, Graphite Furnace
Atomic Absorption Spectrometric Method™***
3) Waste Extraction, Digestion, Inductively Coupled
Plasma Me’thodu'é’m]_
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 Methodn'ﬁ'm]
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 Methodié'm
6) Digestion, Inductively Coupled Plasma Method[é'm
24 Polychlorinated Biphenyls 1) Waste Extraction, Separatory Funnel
- Aroclor 1016 Liquid-Liquid Extraction, Gas Chromatographic
- Aroclor 1260 Method %"
-22,34455- 2) Waste Extraction, Solid-Phase Extraction,
Heptachlorobiphenyl Gas Chromatographic Method %"
-2,2,34,4,5- 3) Soxhlet Extraction, Gas Chromatographic Method
Hexachlorobiphenyl
-2,2,445,5- '
Hexachlorobiphenyl
220,55
Pentachlorobiphenyl
-2,2,55-
Tetrachlorobiphenyl
- 2,4,4'-Trichlorobiphenyl
25 Selenium 1) Waste Extraction, Digestion, Hydride Generation/
Atomic Absorption Spectrometric Methodll’s'lgl
| 2) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method "
26 Silver 1) Waste Extraction, Digestion, Flame Atomic

Absorption'Spectrometric Methodn's'm]
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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 Methodtﬁ’w]

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™"**”
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
Absorption Spectrometric Method

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

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

4) Digestion, Flame Atomic Absorption

Spectrometric Method™™®

(1020
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Zinc

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
Atom'ic Absorption Spectrometric Method™***

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

4) Digestion, Flame Atomic Absorption

16,14]

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

6) Digestion, Inductively Coupled Plasma Method "
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1

Acetone

Aldrin

Antimony

Arsenic

Atrazine
Barium

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method">%”

Soxhlet Extraction, Gas Chromatographic Method" "
1) Digestion, Flame Atomic Absorption

. 6164
Spectrometric Method "

2) Digestion, Graphite Furnace Atomic Absorption

. 6,15
Spectrometric Method™™

3) Digestion, Inductively Coupled Plasma Methodm'ls]
Digestion, Hydride Generation/Atomic Absorption
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[a‘ls]
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 Me’fhodm’zﬂ
11 Butanol Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method' =2
12 Cadmium 1) Digestion, Flame Atomic Absorption
Spectrometric Method "
2) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method ™"
3) Digestion, Inductively Coupled Plasma Method[6'13]
13 Carbon Disulfide Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method"2*”
14 Carbon Tetrachloride Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method" >
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) Digestion, Flame Atomic Absbrption

Spectrometric Method™"”

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

3) Digestion, Inductively Coupled Plasma Method™

| 3(@]
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20 Chromium (IIf) 1) Digestion, Flame Atomic Absorption
Spectrometric Method; Alkaline Digestion,
Colorimetric Method; Calculation Method[é'?'lq’m
2) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method; Alkaline Digestion,
Colorimetric Method; Calculation Method[a’?'_ls'm
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[w”w}.
24 DDE Soxhlet Extraction, Gas Chromatographic Methodm'zm
25 DDT Soxhlet Extraction, Gas Chromatographic Method" %
26 1,2-Dichlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method'>*”
27 1,3-Dichlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Methoduz’m
28 1,4-Dichlorobenzene Purge and Trap, Gas Chromatographicf
Mass Spectrometric Method"2%*
29 1,1-Dichloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method' ***
30 1,2-Dichloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method" 2%
31 1,1-Dichloroethylene Purge and Trap, Gas Chromatographic/
' Mass Spectrometric-Methodm'zﬂ
32 cis-1,2-Dichloroethylene Purge and Trap, Gas Chromamgraphic/.
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[12‘23]
35 1,3-Dichloropropane Purge and Trap, Gas Chromatographic/

Mass Spectrometric Methodnz’m
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36 1,3-Dichloropropene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method" =2
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 Methoduz“.?s]
45 Ol-HCH Soxhlet Extraction, Gas Chromatographic Method" 2"
46 B-HCH Soxhlet Extraction, Gas Chromatographic Method™ 2>
ar Y-HCH Soxhlet Extraction, Gas Chromatographic Methodm'zm
41 Heptachlor Soxhlet Extraction, Gas Chromatographic Method" %
42 Heptachlor epoxide Soxhlet Extraction, Gas Chromatographic Method"***
a3 Hexachloro-1,3-butadiene Purge and Trap, Gas Chromatographic/
' Mass Spectrometric Methodums]
ad 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[ﬁ’m
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 Methodua]
51 Methanol Purge and Trap, Gas Chromatographic/
Mass Spectrometric Methodm'm
52 Methoxychlor Soxhlet Extraction, Gas Chromatographic Method" %
53 Methylene chloride Purge and Trap, Gas Chromatographic/ '
Mass Spectrometric Methodmﬂ]
54 Naphthalene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method" 2
%vij |
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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[6'13]
56 Polychlorinated Biphenyls Soxhlet Extraction, Gas Chromatographic Method[ml]
-Aroclor 1016
-Aroclor 1260
-2,2',5,5'-
Tetrachlorobiphenyl
-2,2',4,55-
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[m’m]
58 Selenium Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method[é'm
59 Silver 1) Digestion, Flame Atomic Absorption
Spectrometric Method ™" .
2) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method[é’ls]
3) Digestion, Inductively Coupled Plasma Method™”
60 Styrene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method"**
61 1,1,2,2-Tetrachloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Methoduz’m
62 Tetrachloroethylene Purge and Trap, Gas Chromatographic/
Mass Spectfometric Method[lz'zé]
63 Toluene Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method'>*
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64 1,2,4-Trichlorobenzene
65 1,1,1-Trichloroethane
66 1,1,2-Trichloroethane
67 Trichloroethylene

68 1,3,5-Trimethylbenzene

69 Vanadium

70 Vinyl chloride

71 m-Xylene

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method**

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method" 2%

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method' -2

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method" 2%

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method' "

1) Digestion, Flame Atomic Absorption
Spectrometric Method ™'

2) Digestion, Graphite Furnace Atomic Absorption

Spectrometric Method ™"

3) Digestion, Inductively Coupled Plasma Method™">
Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method" -

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method"

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"***
75 Zinc 1) Digestion, Flame Atomic Absorption
Spectrometric Method®*¥
2) Digestion, Inductively Coupled Plasma Method **
1Bn&1381484
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3. munAimnssuAwndouwissumelng. giadiassiinge. fuiaded 4. nganmwe:
(FOULNINTITALN, 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 Digestion. SW-846
Method 3540C, 1996. -

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. . _

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’AgenC)‘/‘ Mercury in Solid or Semisolid
Waste (Manual Cold-Vapor Technique). SW-846 Method 74718B, 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 8081B, 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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1 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/
Mass Spectrometric Method™?

4 Benzo(b)fluoranthene Liquid-Liquid 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 Liquid-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 Liguid-Liquid Extraction, Gas Chromato_éraphic/
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 2,4-D Liquid-Liquid Extraction, Gas Chromatographic®®

16 Dibenz(a,h)anthracene | Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method?
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il dsuany F5ATzn

17 Di-n-Butyl Phthalate Liquid-Liguid 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-Octy!l Phthalate Liquid-Liquid Extraction, 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 Chromatographlc/
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/
_ 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-Nitrosodiphenylamine Liquid-Liquid Extraction, Gas Chromatographic/

Mass Spectrometric Method?
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36 N-Nitrosodi-n-Propylamine Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectror‘net-ric Methodm
37 Polychlorinated Biphenyls I_iquid—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 Chromatographic[2]
a0 Pyrene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
41 Toxaphene Liguid-Liguid Extraction, Gas Chromatographicm
42 | TPH (Cs-Cg) Purge and Trap, Gas Chromatographic/
: Mass Spectrometric Method[z]
a3 TPH (Cig-Cye) Separatory Funnel Liquid-Liquid Extraction,
- Gas Chromatographicm
44 TPH (C,16-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 Chromatographicm
ar Vinyl Acetate Purge and Trap, Gas Chromatographic/

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

2) Soxhlet Extraction, Gas Chromatographic
Method' "
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2 Mirex 1) Waste Extraction, Separatory Funnel
Liquid-Liquid Extraction, Gas Chromatographic
Method!*51¢!
2) Soxhlet Extraction, Gas Chromatographic
Method(™¢
3 Polychlorinated Biphenyls (PCBs) | 1) Waste Extraction, Separatory Funnel
- Aroclor 1221 Liquid-Liquid Extraction, Gas Chromatographic
- Aroclor 1232 Method!417 '
- Aroclor 1242 2) Soxhlet Extraction, Gas Chromatographic
- Aroclor 1248 Method!"!
- Aroclor 1254
- Aroclor 1268
il Pentachlorophenol 1) Waste Extraction, Separatory Funnel
Liquid-Liquid Extraction, Gas Chromatographic’*$*4
2) Soxhlet Extration, Gas Chromatographic
Method16)
5 Trichloroethylene 1) Waste Extraction, Purge and Trap,
Gas Chromatographic/Mass Spectrometric
Method™**
2) Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method®®
6 Vinyl Chloride Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method®'®
7 Trivalent Chromium 1) Waste Extraction, Digestion, Flame Atomic

Absorption Spectrometric Method; Waste
Extraction, Colorimetric Method; Calculation
Method[l,?.,ll,lsi

2) Waste Extraction, Digestion, Graphite Furnace
Atomic Absorption Spectrometric Method;
Waste Extraction, Colorimetric Method,;
Calculation Method!***213

3) Waste Extraction, Digéstion, Inductively
Coupled Plasma Method; Waste Extraction,
Colorimetric Method: Calculation Method™*%3

2o

unddmayayd dmsanaila) 4) Digestion...
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4) Digestion, Flame Atomic Absorption
Spectrometric Method; Alkaline Digestion,
Colorimetric Method:; Calculation Method!“*1413!
5) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method; Alkaline Digestion,
Colorimetric Method; Calculation Method***2%
6) Digestion, Inductively Coupled Plasma
Method; Alkaline Digestion, Colorimetric Method;
Calculation Method®*1013]

=D

2o

u

1U2U 47 518015

Ansuans

n-ﬂ;ﬁ &
29WATICN

10

11

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

Benzoic acid
Benzo(a)pyrene

Benzo(g,h,i)perylene
Bis(2-chloroethyl)ether
Bis(2-ethylhexyl)phthalate

Butyl Benzyl Phthalate

| 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!*”

Soxhlet Extration, Gas Chromatographic/

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/

Soxhlet Extration, Gas Chromatog'raphic/
Mass spectrometric Method™*!
Soxhlet Extration, Gas Chromatographic/
Mass spectrometric Method”**

?}Wb

s
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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 | 24D Soxhlet Extration, Gas Chromatographic Method™®
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™*!

(usinggayd dmsanaila)
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32 2-Methylnaphthalene...
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32 | 2-Methylnaphthalene Soxhlet Extratién, 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
a1 Toxaphene Soxhlet Extraction, Gas Chromatographic Method™¢!
a2 TPH (Cs-Cg) Purge and Trap, Gas Chromatographic/
Mass spectrometric Method®'®
43 TPH (Go¢-Cie) Soxhlet Extraction, Gas Chromatographic Method"*®
44 TPH (Cs16-Cas) Sothét Extraction, Gas Chromatographic Method™4
as 2,4,5-Trichlorophenol Soxhlet Extration, Gas Chromatographic Method™™!
a6 2,4,6-Trichlorophenol Soxhlet Extration, Gas Chromatoegraphic Method™5!
47 Vinyl Acetate Purge and Trap, Gas Chromatographic/
Mass spectrometric Method®'®
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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 7000B, 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

7196A, 1992. -
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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. Polychlorinated 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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United States Environmental Protection Agency. Standards of Performance for
New Stationary Sources. 40 CFR 60. Appendix A, 2019,
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