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RECALIBRATION
DUE DATE:

J November 19, 2022

< A s/% 2L

Environmental

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

i 1 2 1 1.4160 3.2 2.00

2 3 4 1 0.9970 6.4 4.00

3 5 6 1 0.8890 7.8 5.00

4 7 8 1 0.8490 8.7 5.50

5 9 10 1 0.6990 12.8 8.00

Data Tabulation

Vstd Qstd aH (P ) Qa QH(Ta/ Pa)
(m3) {x-axis) {y-axis) Va (x-axis) {y-axis)
10140]  0.7161 14271 0.0958|  0.7033 0.8776
1.0098| 10128 3.0182 0.9916] _ 0.9946 12411
1.0079|  1.1337 2.2564 0.9898|  1.1134 13875
1.0067| 11858 2.3666 0.9886|  1.1644 1.4553
10012|  1.4324 2.8542 0.9832|  1.4066 1.7551
m= 1.99331 - 1.24818
QSTD = -0,00049 QA b= -0.00030
r= 0.99999 r= 0.99999

Calculations
Vstd=|AVol({Pa-AP)/Pstd)(Tstd/Ta) Va=|AVol((Pa-AP)/Pa)
Qstd={Vstd/ATime Qa=|Va/ATime

For subsequent flow rate calculations:

Qstd= lfrn(( )| ol ))b) Qa= llm((JﬂH( Ta/Pa i)-b)

Standard Conditions
Tstd:|  298.15 ° 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
Pa: actual barometric pressure {mm Hg) the Atmosphere, 9.2.17, page 30
b: intercept
m: slope
Tisch Environmental, Inc. www.tisch-env.com
145 South Miami Avenue TOLL FREE: {877)263-7610

Village of Cleves, OH 45002 FAX: (513)467-9009
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Location : Thai Environmemctal Tech

Thai Environmental Technic Limited
YIEN managaaasylng a1na

High Volume TSP&PM-10 Calibration Report

ITEM : TSP

Barometric Pressure (mm Hg) :

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

Site Conditions

760.00

125.0
:757.6

Site ID : Bangkok

Date : 4-Aug-21

Corrected Pressure (mm Hg) : 760.0

Temperature (deg K)

Corrected Average (mm Hg) : -

Calibration Orifice

Make: Tisch
Model : TE-5025A
Serial# : 0068

Qstd Slope
Qstd Intercept :
Calibration Due Date

.
b

2.00604
-0.02669
18-Jan-22

Calibration Information

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

Qstd = standard flow rate

IC = corrected chart response
I = actual chart response

m = calibrator Qstd slope

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

Pstd = 760 mm Hg

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

Thai Envircnmental Technic Limited

Plate or ORIFICE Qstd Indicate Ic

Test # (in H,0) (m3/min) (CFM) {corrected) Linear Regression
1 11.80 1.726 60.0 60.00 Slope: 34.4804
2 9,00 1.509 54.0 54,00 Intercept :_;L_;_qg_q;‘-______::___
3 7.00 1.332 50.0 50.00 Corr, Coeff: 0.9930 |
4 4.80 1.105 40.0 40.00
5 2.80 0.847 30.0 30.00 ¥ of Observations: 5

Calculations

m = sampler slope

b = sampler intercept

I = chart response

Tav = daily average temperature
Pav = daily average pressure

Calibrate By

Approve By

i

?‘;&aﬁv 2

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

Location : Thai Environmemtal Tech Site ID : Bangkok Date: 2-Aug-21
ITEM: TSP Serial No: (No.2 )

Site Conditions

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

Temperature (°C) : 25.0 Temperature (degK) :298.0

Average Press. (mm Hg) : 757.6 Corrected Average (mmHg) : -
Average Temp (°C) : 32.3 Average Temp: (Deg K) : -

Calibration Orifice

Make : Tisch Qstd Slope : 2.00804
Model : TE-5025A Qstd Intercept : -0.02669
Serial# : 0068 Calibration Due Date : 18-Jan-22

Calibration Information

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

Calculations

Qstd = 1/m[Sqrt(H20(Pa/Pstd)(Tstd/Ta))-b] m = sampler slope
IC =I[Sqrt(Pa/Pstd)(Tstd/Ta)] b = sampler intercept
I = chart response
Qstd = standard flow rate Tav = daily average temperature
IC = corrected chart response Pav = daily average pressure
I = actual chart response
m = calibrator Qstd slope Calibrate By : ]

b = calibrator Qstd intercept

Ta = actual temperature during calibration (deg K)

Pa = actual pressure during calibration {mm Hg)

Tstd = 298 deg K ?7

Pstd = 760 mm Hg Approve By : rgf-‘“ff“" &
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 Sol Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand
» Tel : +66({0)2373-7799(Auto) Fax : +66(0)2373-7979 « admin@tet1995.com » www.tet1995.com
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High Volume TSP&PM-10 Calibration Report

ITEM : TSP Serial No: (No.23 )

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

P 0 e

Calibrate By : Piput

Barometric Pressure (mm Hg) : 760.00 Corrected Pressure (mm Hg) : 760.0
Temperature (°C) : 25.0 Temperature (degK) : 2s8.0
Average Press. (mm Hg) : 757.6 Corrected Average (mm Hg) : -

Average Temp (°C) : 32.6 Average Temp: (Deg K) : -

Calibration Orifice

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

Calibration Information

Plate or ORIFICE Qstd Indicate IC
Test # (in H,0) {m3/min) (CFM) (corrected) Linear Regression
N 1 12,00 1.740 60.0 60.00 L Slope: 35.0532 |
T 9.20 l.s525 54.0 54.00 o Intercept: 0.3822 ]
G 3 7.20 1.351 50. (_]“_ 50.00 o Corr. Coeff : 0.9%26 _
4 5.00 1.128 40.0 40.00 e
5 3.00 0.877 30.0 30.00 "k 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 : D

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 : ?u@,@ﬁ@ b

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

p——— ———

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

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

ITEM: TSP Serial No: (No.10 ) Calibrate By : Piput

Site Conditions

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

Temperature (°C) 1 25.0 Temperature (deg K) :298.0

Average Press. (mm Hg) : 758.8_ Corrected Average(mmHg) : -
Average Temp (°C) : 32.6 Average Temp: (Deg K) : -

Calibration Orifice

Make : Tisch Qstd Slope : 2.00604
Model : TE-S5025A Qstd Intercept : -0.02669
Serial# : 0068 Calibration Due Date : 18-Jan-22

Calibration Information

Plate or ORIFICE Qstd Indicate IC
Test # (in H,0) (m3/min) (CFM) (corrected) Linear Regression
1 12.20 1.754 60.0 60.00 B Slope: 32.3847
2 9.40 1.542 54.0 54.00 Intercept: 4.1171
3 7.20 1.351 50.0 50.00 Corr. Coeff: 0.9933 |
4 5.00 1.128 40.0 40.00
5 3.00 0.877 32.0 32.00 ¥ of Observations: S

Calculations

Qstd = 1/m[Sqrt(H20(Pa/Pstd)(Tstd/Ta))-b] m = sampler slope
IC =I[Sqrt(Pa/Pstd)(Tstd/Ta)] b = sampler intercept
I = chart response
Qstd = standard flow rate Tav = daily average temperature
IC = corrected chart response Pav = daily average pressure
1 = actual chart response
m = calibrator Qstd slope Calibrate By : e ¢

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

Pa = actual pressure during calibration (mm Hg)
Tstd = 298 deg K 3 ;
Pstd = 760 mm Hg Approve By : R y:xai@ N

For subsequent calculation of sampler flow:
1/m((1)[Sqrt(258/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
» Tel ; +66(0)2373-7799(Auto) Fax : +66{0)2373-7979 » admin@tet1995.com » www.tet1995.com
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High Volume TSP&PM-10 Calibration Report

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

ITEM : PM10 Serial No: (No.31 ) Calibrate By : Piput

Site Conditions

Barometric Pressure (mm Hg) : 760.00 } Corrected Pressure (mm Hg) : 760.0
Temperature (°C) Temperature (deg K) : 298.0

Average Press. (mm Hg) Corrected Average (mm Hg) : -
Average Temp (°C) Average Temp: (Deg K) : -

Calibration Orifice

Make : Tisch Qstd Slope : 2.00604
Model : TE-5025A Qstd Intercept : -0.0266¢
Serial# : 0068 Calibration Due Date : 1g8-Jan-22

Calibration Information

Plate or ORIFICE Qstd Indicate Ic
Test # (in H,0) (m3/min) (CFM) (corrected) Linear Regression
- 12.00 1.740 60.0 50.00 Slope: 34.9765
________ 2 9.20 1.525 54.0 __54.00 Intercept: 0.
o 3 7.00 1,332 50.0 _._..50.00 Corr. Coeff: 0.
4 5.00 1.128 40.0 40.00
5 3.00 0.877 30.0 30.00 ¢ of Observations: 5
Calculations
Qstd = 1/m[Sqrt(H20(Pa/Pstd)(Tstd/Ta))-b] m = sampler slope
IC =I[Sqrt(Pa/Pstd)(Tstd/Ta)] b = sampler intercept
1 = chart response
Qstd = standard flow rate Tav = daily average temperature
IC = corrected chart response Pav = daily average pressure
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 ('f_)
Pstd = 760 mm Hg Approve By ycLce [“-"v D
For subsequent calculation of sampler flow: Y

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 « 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 : 5-Aug-21

ITEM : BM10 Serial No: (No.28 ) Calibrate By : Piput

Site Conditions

Barometric Pressure (mm Hg) : 760.00

Corrected Pressure (mm Hg) : 760.0

Temperature (°C) :25.0 Temperature (deg K) : 298.0
Average Press. (mm Hg) : 757.8 Corrected Average (mmHg) : -
Average Temp (°C) : 32.1 Average Temp: (Deg K) : -

Calibration Orifice

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

Calibration Information

Plate or ORIFICE Qstd Indicate IcC
Test # (in H,0) (m3/min) (CFM) (corrected) Linear Regression
1 12.30 1.762 60.0 60.00 __ Slope: 31.9848 |
2 ____9.80 1.574 54.0 | 54.00 _ Intercept: 4.3573 |
3 ____7.40 1.369 50.0 50.00 _ Corr. Coeff: 0.9928 |
4 __5.20 1.150 42.0 42.00
5 3.20 0.305 32.0 32.00 ¢ of Observations: 5
Calculations
Qstd = 1/m[Sqrt(H20(Pa/Pstd)(Tstd/Ta))-b] m = sampler slope
IC =I[Sqrt(Pa/Pstd)(Tstd/Ta)] b = sampler intercept
I = chart response
Qstd = standard flow rate Tav = daily average temperature
IC = corrected chart response Pav = daily average pressure
= actual chart response
m = calibrator Qstd slope Calibrate By : e &

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 App]_*ove By !f/g,-rff’-»-ﬂ"é"f‘h &

For subsequent calculation of sampler flow: . 4
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
s Tel : +66(0)2373-7799(Auto) 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: 2-Aug-21

ITEM : PM10 Serial No: (No.2 ) Calibrate By : Piput

Site Conditions

Barometric Pressure (mm Hg) : 760.00 Corrected Pressure (mm Hg) : 7

Temperature (°C) : 25.0 Temperature (deg K) : 2!

___________________

Average Press. (mm Hg) : 757.8 Corrected Average (mm Hg) :

Average Temp (°C) : 32.1 Average Temp: (Deg K) :

Calibration Orifice

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

Calibration Information

Plate or ORIFICE Qstd Indicate ic
Test # (in H,0) (m3/min) (CEM) (corrected) Linear Regression
1 12.00 1.740 60.0 60.00 Slope: 34.9765 |
2 9.20 1525 54.0 54.00 Intercept: 0.6146
3 7.00 | 1.332 50.0 50.00 | Corr. Coeff: 0.9857 |
4 5,00 | 1.128 40.0 40.00 |
5 3.00 0.877 30.0 30.00 ¢ of Observations: 5
Calculations
Qstd = 1/m[Sqrt(H20(Pa/Pstd)(Tstd/Ta))-b] m = sampler slope
IC =1[Sqrt(Pa/Pstd)(Tstd/Ta)] b = sampler intercept
I = chart response
Qstd = standard flow rate Tav = daily average temperature
IC = corrected chart response Pav = daily average pressure
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 /27 2
Pstd = 760 mm Hg Approva By : ;'jj,@,cﬂ‘-ﬁf'

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)2373-7795(Auto) Fax : +66(0)2373-7979 » admin@tet1995.com o www.tet1995.com
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High Volume TSP&PM-10 Calibration Report

Location : Thai Environmemtal Tech
ITEM : PM10

Site ID : Bangkok
Serial No: (No.18 )

Date : 4-Aug-21

Site Conditions

Average Temp (°C) : 32.4

Calibration Orifice

Make : Tisch
Model : TE-5025A
Serial# : 0068

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

Calibration Information

Plate or ORIFICE Qstd Indicate IC
Test # (in H,0) (m3/min) (CFM) {corrected) Linear Regression
1 12.80 1.797 60.0 60.00 Slope : 32.237%
2 10.30 1.613 56.0 56. 00 Intercept: 3.3016 |
3 7.80 1.406 50.0 50.00 Corr. Coeff : :0:.5;_5.6_-__--______.
4 5.20 1.150 40.0 40.00 i
5 3.20 0.905 32.0 32.00 F of Observations: 5
Calculations
Qstd = 1/m[Sqri(H20(Pa/Pstd)(Tstd/Ta))-b] m = sampler slope
IC =I[Sqrt(Pa/Pstd)(Tstd/Ta)] b = sampler intercept

I = chart response
Tav = daily average temperature
Pav = daily average pressure

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

m = calibrator Qstd slope Calibrate By o= i
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 ('ngccv« J&

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

Thal Environmental Technic Limited 1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand
e Tel @ +66(0)2373-7799(Auto) Fax : +66(0)2373-7979 » admin@tet1995.com « www.tet1995 com
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) ﬂﬁﬁ
CORPORATE SERVICES 3; EQUIPMENT CALIBRATION AND TESTING SERVICES

534/ PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUANG BANGKOK 10250 & :T\‘ \\ -
NSC-TISI-TIS17025
TEL. 0-2717-3000-27 FaX.0-2719-9454 CALIBRATION 0008
Cert.No.: 22MM27
Page.: 10of 3
L4 L] L4
Certificate of Calibration
Equipment : Electronic Balance
Manufacturer : Mettler Toledo
Model : AB204
Serial No. : 1116392227
ID No. : TET.LAB.BALO1
Submitted by : Thai Environmental Technic Limited

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

Location : Balance Room
Received order : 20 April 2022
Calibration Date : 22 April 2022

Ambient Temperature : 15 °C to 40 °C
Relative Humidity : 30 % to 90 %
Calibrated by : Uthen Kankawi

Approved by : ‘“\{Jlu- !

Approved Signatory

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

Issue Date : 6 May 2022

The Unecertainties 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 Sexvices.

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 * 7O0RC138 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 reguested at the point specified by customer.
4. This certificate is not certified for any commercial transaction.
5. This certification is traceable to the International System of Unit.
Result of calibration ( ) Without Adjustment ( * ) After Adjustment by External Calibration
Range capacity : 0 g to 210 g Resolution 0.0001 g
Before Adjustment :

Balance Measurement Coverage
Applied Weight Reading Correction Uncertainty Factor
(9) (g) (g) (tmg) (k)
100 99.9981 +0.0019 0.22 2.00
200 199.9957 +0.0043 0.356 2.00
After Adjustment :
1. Determination of the standard deviation of weighing machine (n=10)
Applied Weight Standard Deviation
(g) of Reading (g )
100 0.00006
200 0.00007

Tl -

a 1105869



Equipment : Electronic Balance
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

(g) (g) (g) (g) (g)

-0.0003 -0.0003 -0.0003 -0.0004 0.0000

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

(g) (g9) (g9) (tmg)
Unlead 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
b 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
200 199.8997 +0.0003 0.35

Cert.No.: 22MM27

Page: 3 of 3
2 3 2 3
1 % 2 3
5 4 5 0 @1@)
Fromt Front Front

Maximum difference between
off-center and central loading

(g9)

0.0003

Coverage
Factor
(k)
2.09
2.08
2.08
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 %.

-olo-
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THE LINDE GROUP

Special Gases Mixture

Customer Details

Name: Address: Customer Tag No.:
Thai Environmental Technic Ltd. 1/6 Soi Ramkhamhaeng 145,

Saphansoong, Saphansaong, Bangkok

10240
Certificate Details
Number: 2422/21 Date of Issue: 15-)un-2021 Expiry date: 15-jun-2023
Material Details
Production Order: 90166058 Material Code: 472400-5K-34 Cylinder No.: ADD822SK
Gas content: 5.23 M Filling pressure: 137.0 bay Valve: CGA 66055
Cylinder Owner: LINDE Cylinder Malerial: Spectra seal Cylinder Size: 401
Laboratory Repart

Analytical Result
Component (ngérnn:gi:pn Analysis Result' Uncertainty? Method of Analysis® Assay Date

Sulphui Dioxide 45.0 ppm 45.1 ppm + 19 relative (6) I-PB-352 7-Jun & 14-Jun-21
Nitric Oxide 45.0 ppm 47.5 ppm + 190 relative (6) 1-PB-352 7-Jun & 14-jun-21
Other NOx impurity Less than 2.3 ppm
Carbon Monoxide 100 ppm 99.8 ppm + 10y relative (6) I-PB-352 7-Jun & 14-jun-21
In Nitrogen

Reference Standard used in Assay

Reference Standard Cylinder number Concentralion Expiry date:
Sulphur Dioxide 0619726 69.2 0.2 ppm 2-Dec-2022
Nitric Oxide 0619726 71.4+0.2 ppm 2-Dec-2022
Carbon Monoxide D619726 70.520.2 ppm 2-Dec-2022
In Nitrogen
+  Analytical Instruments used in Assay
Instruinent,/Make/Model Analytical Principle Last Multipoint Calibration
FTIR Spectrometers Nicolet iS50 FTIR-502 7-jun-2021
FTIR Spectrometers Nicolet iS50 FTIR-NO 7-May & 11-Jun-21
FTIR Spectrometers Nicolet iS50 = FTIR-CO 13-May & 14-Jun-21

Recommend usage condition

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

Comments 5 e

when reardering, please quote the material number

Note:

1. All resulls expressed in this report are on mole/mele basis, unless otherwise speailied. The Assay of this Standard has been performed in

accordance with the EPA Traceability Protocal EPA-600/R-12/531 lor the Assay and Certilication of Gaseous Calibration Standards using procedure G1

2. The repoited expanded uncerlainty is based on 2 standaid uncerfainty multiplied by a coverage faclor k=2, providing 2 level of conlidence of appiommately 958.
The measurement of this malenal isAtaceable to the St through the reference gas standard which is raceable to Swiss Natwnal Standaid of Mass of

other recogmised national meliology inshitules.

3, (1) Gas Chiomatography, (2) Paramagnetic Oxygen Analyzer, {3} Elecuachemical Oxygen Analyze, (4) Elecliochemical Marsture Analyzer,

(5) Tolal Hydrocaibon Analyzer, (6) Other - Specilied

Sukanya Parinyasoontorn
signatory for and on behalf of Linde (Thalland) Co., Lid.

Page 1of 1

This repor| shall not be reproduced excepl in full PE-Oh?/FﬂDb

linde (Thailand) Public Company Limited '$3/2.01 Apni2021

M Eegriustion st 87517053705
15" Floor, Bangna Tower A, 2/3 Moo 14, Bangna Tiad KM. 6.5 Road, Bangkaew

Bangplee, Samutprakarn 10540, Tel (66) 2338-6100 Fax {66) 2338-6323
viellgrow Plant : 105 Moo 5, T.Bangsamak, A.Bangpakong, Chachoengsao 24180
Thailand, Tel (66) 38.570-473-93 fax (65) 28.570-323

uStn Awd (Us:inalne) diia (L)
Ot G1ATRTReTE 2
Gu 15 viormanes 8 2/3 w) 14 MAuUWINASIA N 6.5 AUt

ouvus o.amsUsas 10540 fseurt (66) 2338-6100  Tnsans (66) 2338-6333
Tsoouioalngd: 105 w 5 AV wadhs ouUw DuBunsY 24180
insiiet (66) 38.570-479-93 Tnsans (66) 38.570-323
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Thai Environmental Technic Limited
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Analyzer Calibration Report

Calibrate Date 30-May-22 Temperature (°C ) 25°C
Analyzer Type 80 Barometer (mmHg) : 759.5 .
Brand Teledyne Humidity (50+15 %) : 50.0 %RH
Model 100 E Dilutor : API M700 S/N 625
Serial Number ;1341 (No.20) Zero Air API M701 S/N 1926
Range sSe0 ppm Standard gas A0DB225K
Calibration of Span
Supply Gas Ref Value(ppb) | Before of Span.(ppb) | After of Span.(ppb) Abs% diff of Span
Zero 0.0 5.1 0.6 0.0
Span 400.0 387.0 400.0 0.0
Multi Point Calibration
Ref Value(ppb) | Analyzer Disp.(ppb) = Datput anference -
Diff (ppb) Percent Diff Abs Percent Diff
0.0 0.2 0.2 0.00 0.05
100.0 101.0 1.0 0.01 1.00
200.0 202.0 2.0 0.01 1.00
400.0 402.0 2.0 0.01 0.50
Average Diff (%) 0.64
Multi Point Calibration
450.0 T N M S L e i
S e AR R EMARK 4 N2 |
400.0 e
E 350‘0 ' . PTG - " FIVEEVS —
8 300.0
& 2500 T — ;
o 1
§ 2000 - ;
2 1500 —_—
c |
< 1000 - -
50‘0 !_ - PP R ?
00 B oo o :
0.0 100.0 200.0 300.0 400.0 500.0 |
| Ref Value(ppb)
4 Bl B
Calibrate by: f Approved by : (?f q;.:;ﬁw 15
' 7
(/

"

uA lyasad - 00

Thai Environmental Technic Limited

Fufouiid 02/09/15

myiinuuvledi : QF-QP16-06

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






O TET

Thai Environmental Technic Limited
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Analyzer Calibration Report

Calibrate Date 24-May-22 Temperature (°C ) _2 5°C
Analyzer Type s Barometer (nmHg) : 759.8
Brand Thermo Humidity (50£15 %) : 50.0 %$RH
Model azc 5 . API M700 S/N 625
Serial Number 43C-TL-67266356 (No.9) T Al API M701 S/N 1926
Range s00ppb Standard gas Agos228K
Calibration of Span
Supply Gas Ref Value(ppb) Before of Span.(ppb) | After of Span.(ppb) Abs% diff of Span
Zero 0.0 3:7 0.0 0.0
Span 400.0 411.0 400.0 0.0
Multi Point Calibration
Ref Value(ppb) | Analyzer Disp.(ppb) : Crutput Diiterence :
Diff (ppb) Percent Diff Abs Percent Diff
0.0 0.4 0.4 0.00 0.10
100.0 103.0 3.0 0.03 3.00
200.0 201.0 1.0 0.01 0.50
400.0 402.0 2.0 0.01 0.50
Average Diff (%) 1.03
Multi Point Calibration
4000 — Y RI=1 =
G 3500 F e e
§ 00 e ———— e
L 2000 - !
> 1500 — i
& 100.0 e
50_0 ¥ G0 :
0.0 ned ; . . — '
0.0 100.0 200.0 300.0 400.0 500.0
Ref Value(ppb)
Calibrate by: LKZ}'{ @ { Approved by : ’F} -«wé"" B

nilupsadi; oo Juiiowiia 02/09/15 muituuiesy : QF-QP16-06

Thai Environmental Technic Limited 1/6 Sol 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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Thai Environmental Technic Limited
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Analyzer Calibration Report

Calibrate Date 30-May-22 Temperature (°C ) 25°C 3
Analyzer Type s, Barometer (nmHg) : 758.%2 o
Brand Teledyne Humidity (50£15%): 50.0 %RH
Model TML-50 Dilutor . API M700 S/N 625
Serial Number 502870 (No.19) Zero Air API M701 S/N 1928
Range 500 ppb Standard gas ADDBZLSK e
Calibration of Span
Supply Gas Ref Value(pph) Before of Span.(ppb) | After of Span.(ppb) Abs% diff of Span
Zero 0.0 0.8 0.0 0.0
Span 400.0 372.0 400.0 0.0
Multi Point Calibration
Ref Value(ppb) | Analyzer Disp.(pph) - Qutput Dlt."ference -
Diff (ppb) Percent Diff Abs Percent Diff
0.0 0.5 0.5 0.00 0.13
100.0 103.0 3.0 0.03 3.00
200.0 201.0 1.0 0.01 0.50
400.0 403.0 3.0 0.01 0.75
Average Diff (%) 1.09
? Multi Point Calibration
: 4500 e SR i A
L . __¥=1.0044x+1.1
400.0 -. RI=1
i o) 350.0 - —_—
|2 3000 - - -
& 2500 - it
[ @ :
. E 2000 —
ié‘ 1500 +————— _
< 1000
500 -— -
DD B e ———————r——_———————————
0.0 100.0 200.0 300.0 400.0 500.0 |
Ref Value{ppb) .
WS
Calibrate by: \U ’ Approved by : 7: ;,4 a1

i lyntadi : oo

T

Thai Environmental Technic Limited

uiiauiif 02/09/15

muAuuuvlasy : QF-QP16-06

1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 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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Analyzer Calibration Report

Calibrate Date :25-May-22 Temperature (°C ) _2 5°C B B
Analyzer Type s Barometer (mmHg) : 7359.3
Brand Thermo Humidity (50£15%): 50.0 %RH
Model a3c Dilutor . API M700 S/N 625
Serial Mumber 43067091355 (No. 7) Forer bl API M701 S/N 1926
Range seopeb Standard gas noosaasK
Calibration of Span
Supply Gas Ref Value(ppb) | Before of Span.(ppb) | After of Span.(ppb) Abs% diff of Span
Zero 0.0 -1.3 0.0 0.0
Span 400.0 392.0 400.0 0.0
Multi Point Calibration
Ref Value(ppb) | Analyzer Disp.(ppb) - Lo Dii"ference :
Diff (ppb) Percent Diff Abs Percent Diff
0.0 0.3 0.3 0.00 0.08
100.0 99.7 -0.3 0.00 0.30
200.0 199.6 -0.4 0.00 0.20
400.0 399.1 -0.9 0.00 0.22
Average Diff (%) 0.20
Multi Point Calibration
450_0 S - e e e ;_Bg_g?z_x +. 0_16 e i bttt —
400.0 — s TR ISR "‘Lm_ﬁz_z_'i“ kiSO .
= 350.0 ~—
£ 3000 -
_-g 250.0 —— o |
5 200.0 ;
Z 1500 1 — —
[ = i 1
< 1000 -
500 — i |
0.0 : : e A e I I
0.0 100.0 200.0 300.0 400.0 5000
. Ref Value(ppb) -
I - T
Calibrate by: F&/!CY/(/L/ . Approved by : fﬁ‘:{;:.,oﬁ\ai >
C

- oo

udlundadi : 0o uileuiia 02/09/15 uiinuurasy : QF-QP16-06

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

Calibrate Date : 4-Jun-22 Temperature (°C) : 25°C
Analyzer Type : NOx Barometer (mmHg) : 759.9 B
Brand : Teledyne Humidity (5015 %) : 50.0%RE
Model . T200 Dilutor . API M700 S/N 625
Serial Number : 5154 (NO:.;O) Zero Air ;!E’I M701L S/N 1926 ”"
Range 500 PPD_: Standard gas :‘:“;‘:}932251{ B .
Calibration of Span
SupplyGas | Ref Value(ppb) Noicf""e isga"‘(ppk;{ 5 No:\ﬂ” Off!ga“'(ppb}N 5| %diffof Span
Zero 0.0 0.5 0.3 0.2 0.0 0.0 0.0 0.0
Span 400.0 397.0 | 395.0 [ 2.0 399.0 | 399.0] 0.0 0.3

Multi Point Calibration

Calibrate by:

Analyzer Disp.(ppb)

0.0

200.0
Ref Value(ppb)

300.0

Approved by :

Ref Value(ppb) Analyzer Disp.(ppb) Ourp*fll Difference
NOx NO NO, Diff(ppb) % Diff Abs (%) Diff
0.0 0.2 0.2 0.0 0.20 0.001 0.05
100.0 99.6 99.4 0.2 -0.60 -0.006 0.60
200.0 199.7 199.3 0.4 -0.70 -0.003 0.35
400.0 401.0 400.0 1.0 0.00 0.000 0.00
Average Diff (%) 0.32
Multi Point Calibration

400.0 500.0

f?: 5

5

ﬂ'L; evihages
7

3
ud luasen - 0o

Thai Environmental Technic Limited

= = e
Tuiiay i@ 02/09/15

mufnuuedy : QF-QP16-06

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

1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand
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NOx Analyzer Calibration Report

Calibrate Date : 3-Jun-22 Temperature (°C ) : _2_?0 c
Analyzer Type @ NOx Barometer (mmHg) : 759-9 .
Brand API Humidity (50=15%): 50.0%RH
Model 200 A Dilutor . API M700 S/N 625
Serial Number : 1775(No.26) Zero Air API M701 S/N 1526
Range 500 ppb Standard gas AooB228K
Calibration of Span
Before of Span.(ppb) After of Span.(ppb)
Supply Gas Ref Value(pph % diff of Span
g ®Pb) —ox T No | No, | Nox NO NO; ’ P
Zero 0.0 0.5 0.7 0.2 0.0 0.0
Span 400.0 396.0 385.0 1.0 400.0 400.0
Multi Point Calibration
Analyzer Disp.(ppb Output Diffi
Ref Value(ppb) Y p.(ppb) . u p1j1 ifference :
NOx NO NO, Diff(ppb) % Diff Abs (%) Diff
0.0 0.2 0.1 0.1 0.10 0.000 0.03
100.0 100.7 100.5 0.2 0.50 0.005 0.50
200.0 202.1 202.0 0.1 2.00 0.010 1.00
400.0 398.0 397.0 1.0 -3.00 -0.008 0.75
Average Diff (%) 0.57
Multi Point Calibration
4500 e SR S i i e
A00D e o
Eq_ 300 e
& 2500
2 T
5 200.0 -
-:,{ 150.0
< 100.0 -
50.0 i
00 O e B et i A A o
0.0 100.0 200.0 300.0 400.0 500.0
Ref Value(ppb)
Calibrate by: / 2 Approved by : 4 ;u;’ &«"«'LW-’ ~
/
uflundadi : 00 Fufioyiia 02/09/15 wvinuuesy : QF-QP16-06
Thai Environmental Technic Limited 1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand

o Tel : +66({0)2373-7799(Auto) Fax : +66(0)2373-7979 e admin@tet1995.com e www.tet1895.com
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NOx Analyzer Calibration Report

Calibrate Date : 2-Jun-22 Temperature (°C) : 25°C _
Analyzer Type : Nox Barometer (mmHg) : 760.0 B
Brand o S Humidity (50+15 %) : 50.0%RH
Model 200 E Dilutor . API M700 S/N 625
Serial Number : :7:3:151‘5;-'—;;3}““- Zero Air API M701 S/N 1326
Range _E’P_EJ_P_E]J___::: Standard gas AD08228K
Calibration of Span
Before of Span.(ppb) After of Span.(pph) )
Supply Gas Ref Value(ppb) o NO : NO, T N(P) NG, % diff of Span
Zero 0.0 0.7 0.4 0.3 0.0 0.0 0.0 .0
Span 400.0 391.0 391.0 0.0 400.0 400.0 0.0 .0
Multi Point Calibration
Ref Value(ppb) Analyzer Disp.(ppb) Output Difference
NOx NO NO, Diff(ppb) % Diff Abs (%) Diff
0.0 0.1 0.0 0.1 0.00 0.000 0.00
100.0 100.3 100.3 0.0 0.30 0.003 0.30
200.0 199.7 189.5 0.2 -0.50 -0.003 0.25
400.0 398.0 3597.0 1.0 -3.00 -0.008 0.75
Average Diff (%) 0.32

Analyzer Disp.(ppb)

200.0 300.0
Ref Value(ppb)

0.0 400.0 5000 |

Calibrate by:

4_-"}'
Approved by : f ! j gvoﬁvw ‘T%

ui lupsd ; 00

Thai Environmental Technic Limited

Fuoya 02/09/15

wuRnTo Ty : QF-QP16-06

1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand
o Tel : +66(0)2373-7799(Auto) Fax : +66(0)2373-7979 » admin@tet1995.com e www.tet1995.com
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NOx Analyzer Calibration Report
Calibrate Date 2-Jun-22 Temperature (°C) : 25°C .
Ana[);zel— T}r]]c ; .E"Oi(“--"""““"_““ Barometer (TITIITIHE] . I39.%
Brand APL Humidity (50+15 %) : 50.0%RH
Model 200 A Dilutor . API M700 S/N 625
Serial Number : 542 (No.23) Zero Air RPI M701 S/N 1926
Range 500 ppb Standard gas ROO 32_2_?_11
Calibration of Span
Before of Span.(ppb) After of Span.(ppb) .
Supply Gas Ref Value(ppb - % diff of S
PPy ®PY) T ox T No | NO; | wow NO NO, e
Zero 0.0 1.3 11 0.2 0.0 0.0 0.0
Span 400.0 417.0 410.0 7.0 400.0 400.0 0.0
Multi Point Calibration
Analyzer Disp.(ppb iffer
Ref Value(ppb) Y sp.(pp ). : Output Difference :
NOx NO NO, Diff(ppb) % Diff Abs (%) Diff
0.0 0.3 0.2 0.1 0.20 0.001 0.05
100.0 29.7 99.56 0.1 -0.40 -0.004 0.40
200.0 203.0 201.0 2.0 1.00 0.005 0.50
400.0 404.0 401.0 3.0 1.00 0.003 0.25
Average Diff (%) 0.38
Multi Point Calibration
800.0 4 ¥= 1.0028_)( -0.04
bl Ri=1
-E'.- 3000 ST
& 2500 RN
& 1
5 2000 —
%‘ 150.0
< 100.0 -
50.0
0.0 100.0 200.0 300.0 400.0 5000 |
Ref Value(ppb)
7 T s
Calibrate by: £// : Approved by : ]—';?{;_;_.Viuu B

v

uflunsadn ;oo Tuitewiid 02/09/15 wuinuuvledy : QF-QP16-06

Thai Environmental Technic Limited 1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand
o Tel ; +66(0)2373-7799(Auto) Fax : +66(0)2373-7979 « admin@tet1995.com & 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 20 September, 2021 Certification No. 422/2]
Page : 1 of 2

Object : Wind speed and wind direction

Manufacturer : Davis Instruments Inc.

Type ; Weather Wizard ||

Serial No. WC50309B03 ID No. : No.28

Customer 4 Thai Environmental Technic Limited.

1/6 Soi Ramkhamhaeng 145,

Khwaeng/Khet Saphan Sung, Bangkok 10240,
Calibration Condition : Temperature 25.1 6 Barometric Pressure 1009.6 hPa

NATIONAL STANDARD WIND TUNNEL
: Thermal Anemometer 642 S/N 91563
: HOOK GAGE NO 1425 Pitot Tube Theodor Friedrichs Type 0800.0000 serial 9023
N.LST. Test Reference Number 731/241460
: Ultrasonic Anemometer Model DA-650-3TV (sensor TR-90AH)
Serial Number 110730029 (sensor 120629586)
JAPAN QUALITY ASSURANCE ORGANIZATION
1)
Calibrated by : (J\TH\O\\R\QT"\ Signe.d/:

Mr. Watcharapol Subwat Mr./Pisood Promsut

Mechanical Engineer







THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certification No. 422/21

20 September, 2021 Page : 2 of 2
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vacumm | Pressure Yelocity Correction
m/sec inches | inches hPa m/sec m/sec
1.00 = " - 0.4 0.60
3.02 - = . 2.2 0.82
5.00 = = = 4.5 0.50
7.00 B = - 6.7 0.30
9.02 - - ] 8.3 0.52
11.01 - - 7 10.3 0.71
13.01 - - - 12.1 0.91
15.01 . - - 14.3 0.71
17.02 - - = 16.1 0.92
20.02 = = = 19.2 0.82
Wind Aloft Plotting Board.
US.DEPARTMENT OF COMMERCE WEATHER BUREAU
WIND DIRETION TESTED WIND DIRECTION

0 0

90 90

180 180

270 270

- "?—“_(_'"‘“w
Calibrated by : (/Jpﬂ
memr:i.
Mr. Watcharapol Subwat h-'leteéptﬁigic;i;‘]: .
Mechanical Engineer \‘.‘r“ \ e






NSC-TISI-TIS 17025
AATISTR 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 @3+ 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,
. Measuring Amplifier Bruel&Kjaer 2636 S/N 1537484,

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

. Digital Multimeter Agilent 34401 A S/N MY44005560.

. Pressure Transmitter Vaisala PTB202AD S/N T0650001.

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

-l O L B W N

. 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.

I»ate of Receipt : 13 Jan. 2022
Date of Calibration : 26 Jan. 2022

1,’@/

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 Luang.  Soi 1C, Bangpoo Industrial Estate, Sukhurmvit Road, 196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Changwat Pathurnthani 12120, Thailand Amphoe Muang, Changwat Sarmutprakan 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
Fa. (66) 0 2577 9009 Fax. (66) 0 2323 9165 Fax. (66) 0 2579 8592

E-mail : rumpai@tistr.or.th Website:www tistr.or.th E-mail : mtc@tistr.orth E-mail : sumalee@tistr.orth







IITISTA

NSC-TISI-TIS 17025
CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLQGICAL 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 20pPa at 1000 Hz
Acoustic Output in dB re 20[iPa , 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) 1IEC60942:2003 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 245 +0.60 +4.0%

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

3. The microphone volume correction was not included.

Date of Calibration : 26 Jan. 2022

ZIE\V

The results relate only to the items tested/calibrated or value assigned.
Advertising the Report/Cartificate and publticity 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 Tarmbon KKhlone Ha, Amphoe Khlong Luang.  Soi 1C, Bangpoo Industrial Estate, Sukhumvit Road, 196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Changwat Pathurnthani 12120, Thailand Arnphoe Muang, Changwat Samutprakan 10280, Thalland  Thailand

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

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

Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2579 8592
E-mail : sumalee@tistr.or.th






NSC-TISI-TIS 17025
CALIBRATION 0037

AITISTR

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-65/0237

MTC No. EEL. BP. 47/0165
Nominal Output of Unit Under Test = 114 dB re 20pPa at 1000 Hz
Acoustic OQutput in dB re 20plPa , 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 15 +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.

Calibrated by : Approved by

(Mr.Weerachai Deechaiyae)

e TIGTE
Electrical and Eléétronic Standards Laboratory
Date of Calibration : 26 Jan. 2022

27 Jan. 2022

Industrial Metrology and Testing Service Centre
Date of Issue Ref : 2011265011300154001

End of Certificate 31713

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 hiu 3 Tambon Khione Ha. Amphoe Khleng Luang,  Soi 1C, Banepoo Industrial Estate, Sukhumvit Road, 196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Changwat Pathumthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thailand  Thailand

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

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

Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) O 2579 B592
E-mail ; sumalee@tistr.or.th
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Sound Level Meter Calibration Report

Equipment Type : Sound Level Meter Calibration Date 1 25-July-2022
Calibrator : TENMARS Sound Calibrator TM-100 Barometric pressure (mmHg) : 7500 mmHg
Standard - IEC 60942 Temperature (23:3)°C : 95 e
Accuracy :94.0=0.3 dB and 114.0:0.5 dB Relative Humidity(50£15%) . 500 %RH
Frequency :at 1,000 Hz £1% Dued Date of Calibrate : 31- Aug-2022
Calibrator Serial NO. + 181203570
Y Instrument Calibrated Reference Before Adjust After Adjusg Deviation Result
Brand | Model | Serial NO.| Acoustic dB AT [ ATIN 2| ATIN3 | DAY +dB +dB Calibrate
94,0 241 94.1 94.1 94.1
16 ACO 6228 070044 94.0 0.1 PASS
114.0 1142 | 1142 | 114.2 | 114.2
94.0 94.2 94.2 94,2 94.2
18 ACO 6226 0700486 94.0 0.2 PASS
114.0 114.1 114.1 114.1 114.1
940 939 93.8 93.9 93.9
19 ACO 6226 070047 94.0 0.1 PASS
114.0 113.9 13.9 113.9 113.9
94.0 94.1 94.1 94.1 94.1
20 ACO 6226 070048 94.0 0.1 PASS
114.0 114.2 114.2 114.2 114.2
94.1 938 93.8 93.8 93.8
21 ACO 6226 070049 94.0 0.2 PASS
114.0 1138 | 113.8 | 113.8 | 113.8
94.0 94.3 94.3 94.3 94.3
23 RION NL-21 | 00487676 94.0 0.3 PASS
114.0 1141 | 1141 | 1141 | 1144
94.0 94.1 94.1 94.1 94.1
25 ACO 6226 100098 94.0 0.1 PASS
114.0 1140 | 114.0 | 114.0 | 114.0
Calibration By : P e 4
— 5
Approve by /4 Y ecbves 3

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.tet1 995.com
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Sound Level Meter Calibration Report

Equipment Type :Sound Level Meter Calibration Date 25-July-2022
Calibrator : TENMARS Sound Calibrator TM-100 Barometric pressure (mmHg) . 7590 mmHg
Standard :1EC 60942 Temperature (23£3)°C LI o
Aceuracy :94.0£0.3 dB and 114.020.5 dB Relative Humidity(50=15%) . 500 % RH
Frequency at 1,000 Hz 1% Dued Date of Calibrate : o 31- Aug-2022
Calibrator Serial NO. : 181203570
i Instrument Calibrated Reference Before Adjust After Adjus{ Deviation Result
tem o w woel =
Brand | Model | Serial NO.| Acoustic dB ATAN1 | AN 2 | ATIN3 | 1naY +dB +=dB Calibrate
94.0 94.1 94.1 94.1 94.1
26 ACO 6226 100099 94.0 0.1 PASS
114.0 114.0 114.0 | 1140 | 1140
94.0 939 93.8 93.9 93.9
28 ACO 6226 100101 94.0 0.1 PASS
114.0 113.8 113.8 113.8 113.8
94.0 94.2 94.2 94.2 94.2
29 ACO 6226 100102 94.0 0.2 PASS
114.0 114.1 114.1 1141 114.1
94.0 93.9 93.9 93.9 83.9
30 ACO 6226 100108 94.0 0.1 PASS
114.0 114.0 114.0 114.0 114.0
94.0 93.7 93.7 93.7 93.7
3 ACO 6226 110098 94.0 0.3 PASS
114.0 113.7 113.7 113.7 113.7
94,0 94.1 94.1 94.1 94.1
32 ACO 6226 110105 94.0 0.1 PASS
114.0 1141 1141 1141 1141
94.0 93.8 93.8 93.8 93.8
33 ACO 6226 110096 94.0 0.2 PASS
114.0 113.9 1139 | 1138 | 11349
94.0 94.2 94.2 94.2 94.2
34 ACO 5226 110099 94.0 0.2 PASS
114.0 114.2 1142 | 1142 | 114.2
94.0 94.1 94.1 94.1 94.1
35 ACO 6226 110097 94.0 0.1 PASS
114.0 114.0 114.0 114.0 114.0
94.0 83.7 93.7 93.7 93.7
36 ACO 6226 110102 94.0 0.3 PASS
114.0 113.7 113.7 113.7 1137
94.0 84.0 94.0 94.0 94.0
a7 ACO 6226 110101 94.0 0.0 PASS
114.0 1141 1141 1141 114.1
94.0 94.1 941 94.1 94.1
38 ACO 6226 110106 94.0 0.1 PASS
114.0 114.0 114.0 114.0 114.0
Calibration By dﬁ__{
zv]
Approve by {Jgf"""‘?.d

Thai Environmental Technic Limited

1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand
o Tel : +66(0)2373-779%(Auta) Fax : +66{0)2373-7979 = admin@tet1995.com o www.tet1995.com
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Equipment Type

Sound Level Meter Calibration Report

: Sound Level Meter

Calibration Date

25-July-2022

Calibrator : TENMARS Sound Calibrator TM-100 Barometric pressure (mmHg) . 7500 mmHg
Standard - 1EC 60942 Temperature (2323)°C 25 °C
Aceuracy :94.0 £0.3 dB and 114.0£0.5 dB Relative Humidity(50=15%) . 500 %RH
Frequency cat 1,000 Hz £1% Dued Date of Calibrate 31- Aug-2022
Calibrator Serial NO. : 181203570
g Instrument Calibrated Reference Before Adjust After Adjusf Deviation Result
Brand | Model | Serial NO.| Acoustic dB | a33fi1 | a¥afi 2| a¥ein 3| wdu +dB +dB | Calibrate
94.0 93.8 93.8 | 93.8 | 93.8
39 ACO | 6226 | 110104 94.0 0.2 PASS
114.0 1138 | 113.8 | 113.8 | 113.8
94.0 94.1 941 | 941 | 941
40 ACO | 6226 | 110100 94.0 0.1 PASS
114.0 1140 | 114.0 | 114.0 | 114.0
94.0 941 941 | 941 | o941
41 ACO | 6226 | 130127 94.0 0.1 PASS
114.0 1141 | 1141 | 1141 | 1141
94.0 937 | 937 | 937 | 937
42 ACO | 6226 | 130128 84.0 0.3 PASS
114.0 1137 | 113.7 | 113.7 | 1137
134.0 94.1 941 | 941 | 941
43 ACO | 8226 | 130129 a4.0 0.1 PASS
154.0 1141 | 1141 | 1141 | 1141
94.0 94.0 94.0 | 940 | 94.0
44 ACO | 6226 | 130130 94.0 0.0 PASS
114.0 1130 | 1139 | 1139 | 1139
94.0 94.0 94.0 | 940 | 94.0
45 ACO | 6226 | 130131 94.0 0.0 PASS
114.0 1139 | 1139 | 1139 | 1139
94.0 94,1 941 | 94.1 | 94.1
46 ACO | 6236 | 112029 94.0 0.1 PASS
114.0 1140 | 1140 | 1140 | 114.0
94.0 94.2 942 | 942 | 942
47 ACO | 6236 | 152073 94.0 0.2 PASS
114.0 1141 | 1141 | 1141 | 114.1
94.0 943 | 943 | 943 | 943
48 ACO | 6236 | 152074 94.0 0.3 PASS
114.0 1143 | 1143 | 1143 | 1143
94.0 938 | 938 | 938 | 938
49 ACO | 6236 | 152075 : 24,0 0.2 PASS
114.0 1137 | 1137 | 1137 | 1137
04.0 94.1 941 | 941 | 941
50 ACO | 6236 | 152076 - 94.0 0.1 PASS
114.0 1141 1141 1141 | 1141
Calibration By S O
~— .
Approve by I’I‘I"*‘J‘“ 13
W

Thai Environmental Technic Limited

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

Equipment Type : Sound Level Meter Calibration Date ¢ 25-July-2022
Calibrator : TENMARS Sound Calibrator TM-100 Barometric pressure (mmHg) . 7500 mmHg
Standard 1 1EC 60942 Temperature (23£3)"C w25 @
Accuracy :94.0 0.3 dB and 114.020.5 dB Relative Humidity(50£15%) . s0.0 9% RH
Frequency 1at 1,000 Hz £1% Dued Date of Calibrate i 31- Aug-2022
Calibrator Serial NO. - 181203370
y Instrument Calibrated Reference Before Adjust After Adjus{ Deviation Result
tem 7 z 1)
Brand | Model | Serial NO.| Acoustic dB A3 AT 2| afan 3 1y +dB =dB Calibrate
94.0 939 | 939 | 939 | 939
51 ACO 6236 152077 - 94.0 0.1 PASS
114.0 1139 | 1139 | 1138 | 1130
94.0 942 | 942 | 942 | 942
52 ACO 6226 150142 . 94.0 0.2 PASS
114.0 1141 | 1141 | 1141 | 114
94.0 94.1 | 941 | 941 | 841
53 ACO 6226 160095 : 94.0 01 PASS
114.0 113.9 | 1139 | 1139 | 1139 ;
94.0 94.0 94.0 94.0 94.0
54 ACOD 6226 160096 94,0 0.0 PASS
114.0 114.0 114.0 | 114.0 | 114.0
04.0 941 | 941 | 941 | 94.1
55 ACO 6226 160097 - 24,0 0.1 PASS
114.0 114.0 | 114.0 | 1140 | 1140
04.0 942 | 942 | 942 | 942
56 ACO 6226 160098 : 94.0 0.2 PASS
114.0 114.1 1141 1141 1141
94.0 940 | 940 | 940 | 940
57 ACO 6226 160099 - 94.0 0.0 PASS
114.0 114.0 114.0 114.0 | 114.0
04.0 937 | 937 | 937 | 937
58 ACO 6226 160143 94.0 0.3 PASS
114.0 113.7 113.7 | 113.7 | 1137
94.0 03.9 93.9 93.9 93.9
59 ACO 6226 160203 94.0 0.1 PASS
114.0 1139 | 1139 | 1139 | 1139
4.0 94.2 94.2 94.2 94.2
&0 ACO 6226 160204 . 94.0 0.2 PASS
114.0 114.1 114.1 1141 1141
94.0 94.1 94.1 94.1 94.1
61 ACO 65226 160205 3 94.0 0.1 PASS
114.0 114.0 | 1140 | 1140 | 1140
04.0 938 | 938 | 938 | 038
62 ACO 6228 160211 - 94.0 0.2 PASS
114.0 113.7 113.7 | 113.7 113.7
Calibration By : T
— —
Approve by J "'HI’& Lot 1O

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






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

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 e
TEL.0-2717-3000-27 FAX.0-2719-9484 CALIBRATION 0008
h!
Cert.No.: 22CHO410 -
: - B - Page.. 10of2 %
Certificate of Calibration -
i
b/
} Equipment : pH Meter
fl Manufacturer : Horiba
i Model : LAQUA-PH1300
]
au.;-f}, Serial No. : B06D0012
']* ID No.: -
ff‘ Condition As-Received: Used ltem
’ i:l“ Received Date : 11 July 2022 if
/ ;
?j;i Calibration Date : 11 July 2022 i
in Reference : 2207-02430C-7 i
Zh Submitted by : Thai Environmental Technic Limited it
2 1/6 Soi Ramkhamhaeng_145 S 1
Iﬁ Khwaeng/Khet Saphan Sung, Eﬂ
K Bangkok 10240 W
.t,‘: 7
i;}'ﬁ Calibration Place : Laboratory (Thai Environment Technic Limited) fﬂ
a;i Ambient Temperature : (25.2 - 254) °C ?j
L Relative Humidity : . (50.8 - 51.3) % :(F
i Calibration Procedure : In - house method : k]
i - CP-OCH2 by direct measurement with standard ;v?
I“ voltage calibrator and direct measurement it
j.,! with certified reference material (CRM) 5
i ?
;{D Calibrated by : Krisda Malee 4
i 4
) Approved by : WU». : ‘{!
Jd / Approved Signatory ; )
< (/) Malee Butkruea (r"‘
%ﬁ () Saithip Meangmai %
"‘ |{ L
E ] L
£ Issue Date : 19 July 2022 }/3;
n il
-/J} The Uncertainties are for a confidence probability of approximately 95% 3 é
!Ji This certificate may not be reproduced other than in full, except with the prior written ;_,3
= Approval of the head of Corporate Services 3 ; Equipment Calibration and Testing Services. . {’p
6‘; . & Q‘] l}
Z %99 =N,
:Eig‘:a FFR
fastae _»-—-;-\;% 5&*‘;«;%@ 1»;:.:3,:;% 41,»—-;%?9«3)::‘-;% ? S ale =N ues S o A

A 0042417



Condition of this calibration result
1. Reference Standard Instrument - -

Instrument Serial No. ID No. Cert. No.
1) Document Process Calibrator 46530031 130RC098 21E3245
2) Digital Thermometer - 130RC112 2172118

Cert. No.:
Page.:

22CHO410

2of 2

Due Date
07 Oct 2022
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 Sl through CPA chem Ltd,,

ANSI-ASQ National Accreditation Board, Accredited No. AR-1835
Exp. date
28 Jun 2023
14 Feb 2024
28 Jun 2023
04 Sep 2022
15 Dec 2022

Buffer Solution Manufacturer Lot No.
pH 1.681 CPA chem 754027
pH 4.008 CPA chem 794120
pH 6.866 CPA chem 754029
pH 9.181 CPA chem 766823
*pH 12.44 Hach Lenge GmbH C02796

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 A
Calibration Value Voltage Actual Reading Measurement factor o
Input (fmV) k ;
pH mV mV pH
pH Meter 1.680 314.73 3147 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 12897 | -1289 | 9.188 0.058 2.00 :
10.000 -177.48 -177.4 10.011 0.058 . 2.00
Function : pH Measurement
Performing four buffers standard curve by using buffer nominal pH (1.68,4,7,9)
Unit Under Standard pH Actual pH |Actual mV [ Uncertainty of Coverage
Calibration Buffer Solution Reading | Reading | pH measurement factor
' (mV) (%) k
pH Electrode 1.681 1.681 295.6 0.0050 2.00
S/N.: 9X9M0055 4.008 4.007 159.9 0.0047 2.00
6.866 6.866 -6.9 0.0084 2.00
9.181 9.181 -139.9 0.014 2.00
*12.44 12.440 -314.5 0.056 2.00

Remark: * : Not NSC-ONSC Accredited

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

a 1090860
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) ;ﬁ& i
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES ~ % /,E\\\g 7]
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 il y}v
NSC-TISI-TIS17025
TEL.0-2717-3000-27 FAX.0-2719-0484 CALIBRATION 0008 {
ff
. . . Cert. No.: 22TM570 7/’
Certificate of Calibration Page.: 1 of 3 i
} |
A ;
. )
: 7
\
J{ Equipment : BOD Incubator =
: v
) Manufacturer : Accuplus { I
7/ )
-jf - Model : i205 f
& . P
¢ Serial No. : 0408-0115-0008 f
| f
/) ID No. : TET.LAB.BODO5 -
4
: ?"
i Submitted by : Thai Environmental Technic Limited [\
(,dg 1/6 Soi Ramkhamhaeng 145, ;
{ Khwaeng/Khet Saphan Sung, f
‘5) Bangkok 10240 A
f Location : Laboratory (Thai Environmental Technic Limited) Ye
if
3|
o;jj( Received Order : 20 April 2022 y
: Calibration Date : 21 April 2022 F’/
) Ambient Temperature : (26+10)°C N
i ( Relative Humidity : (50+30) % ;
ED Calibrated by : Preecha Hlahib L(f
( L

J Approved by : % : ‘f‘.

f Approved Signatory
!‘n () Pornthippa Tameyakul
Jé (/) Malee Butkruea
H () Suwit Imjai
vy }]I -
¢t
&
N Issue Date : 6 May 2022
) The Uncertainties are for a confidence probability of approximately 95%
f This certificate may not be reproduced other than in full, except with the prior written
h Approval of the head of Corporate Services 3 : Equipment Calibration and Testing Services.
/) %5
fq‘i B
e S e e S e N e e N e R e N A NN e S EERN SN S
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r Eqmpment BOD Incubator Cert. No.: 22TM570 5
Condltion As-Received: Used ltem Page.: 2 of 3 b4
.:Reference ? 2204-03690C-8 :

| "Procedure Used :-
"/ Calibration were conducted using calibration procedure CP-OT02 according to direct measurement
“}_'Jr'__."method with Data Acquisition which connected with Resistance Temperature Detector ( RTD ).
: The temperature scale used was based on ITS-90.
‘,'.'-:_Z:ICondition of this result of calibration
11, Reference standard instrument:-
Instrument Model Serial No. Cert. No. Due Date
‘;;",'3 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

" ;Function of UUC* : Temperature Source =
f_' ‘Fresh air setting : Not Available Environment during calibration
t Beginning Finished 4y
il \ Temp. ( °C ) 29 30 (i
e REL.Humid. ( % ) 50 55 :
j 5 e AC Supply ( Volit) 220 220
g (ref)
T 9
K H 6 P HI2 8
i3 R 4 Q Position : Ref. Std.
7 7 ID No.:
i 3 WEZ o j—‘- = " 1 18-10RTD-01
i = 2 18-10RTD-02
N W " 3 18-10RTD-03
ll Probe Installation Details : Dimension of Chamber : 4 18-10RTD-04
a= 10 cm D= 0.48 m 5] 18-10RTD-05
B be 90 som W= 080 6 18-10RTD-06 :
. ec= 10 om s 1 m 7 18-10RTD-07 b
. Capacity = 026  m 8 16 (ORT0:06
Iy 9 (ref.) 18-10RTD-09

a 1090688



" [Equipment : BOD Incubator Cert. No.: 22TM570
_‘ié}‘;Condition As-Received : Used Item Page.: 3 of 3
- "Reference 2204-03690C-8
Result of Calibration :- (*) Without Adjustment

-‘. Function of UUC* : Temperature Source
;gi.Fresh air setting : Not Available
; Calibration uuc* uuc* Temperature Temperature Overall Grisaeuiiig Coverage
| Point Setting | Reading stability uniformity Variation Factor
? (°C) (°C) (°C) (£°C) (°C) (°C) (£°C) k
20.0 19.8 19.7 0.46 0.53 1.1 0.66 2
|l : 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
J’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
posmble to determine the température pattern or homogeneity within the chamber under steady-state conditions.
~Overall Variation : The Difference of the maximum and minimum measured temperatures throughout observation.
“UUC* : Unit Under Calibration
.'Note . The reported uncertainty of measurement was included stability and excluded uniformity .

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

-o0o-

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

a 1090689
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Scope

The purpose of this PM is to ensure the continued functionality of the PerkinEimer 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 ® 2009 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

Component Specnhc -

Model

1 ._:_:séf_tggcar_e"Ve'réibl"_i'_'_'_

 Configuration Notes

LAMBDA365

365K9042909

4.1.2

STD

NA

NA

NA

NA

NA

NA

Parts Lists

. PartNumber
5 appllcabls}

L e

oy

 [Batch/L
| ovSN#

 SuayLicht

Stﬂndard =

Nal

1

1943

B250 0999

NaNO2

1

2063

KCI

1

31030

NA

NA

NA

Mar/23

~ Secondary Standard

inr callhration of wavolength nnd photomstrlc aceuracy ur
~ use NBS!NIST 930 standards % : e

Gray Glass G1

1

2926

Mar/23

B050-7805

Gray Glass G2

1

3501

Mar/23

RM-1N2N3N

Gray Glass G3

1

2552

Mar/23

Holmium Oxide

1

1085

Mar/23

NA

NA

NA

NA

NA

NA
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NA

NA

NA

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.

o]

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

Accuracy at 656.1 nm 656.05 £0.1




e h;ﬂ

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 3605 -0.30
459.9 nm 459.9 459.7 -0.20
536.4 nm 536.2 536.2 0.00
Stay Light.
Tést 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
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Photometric Accuracy. (Specification + 0.006 A.)

Filter 11D # 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
Filter 21D # 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 31D # 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 nh‘l 0.5058 0.5079 0.0021

' Lambda UV Preventive Maintenance (PM)
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5. Accessory (where applicable):

O Integrating Sphere
O Reflecting Attachment
O Cell Changer

O Sipper

0 Auto Sampler

6. Review:

Review with the customer PM work performed.
Review with the customer routine maintenance procedures.

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

Additional Comments Regarding the PM

Review

have been completed.

The preventive maintenance checks and if applicable performance tests for Lambda UV

This Lambda UV Passes Fails O the preventive maintenance.
: Review of Preventive Maintenance:

Autharized PerkinElmer Representative: Date:
é Z ,é Aﬂj 10/Aug/2022
iz (DD-MMM-Y¥YYY)
Authorized Customer Representative: Date:
10/Aug/2022

(DD-MMM-YYYY)
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WO-01866299/2022

MAINTENANCE REPORT AND TEST CERTIFICATE

OPTIMA 8000

Customer : 153y imatinfanadeslne

o_ &
2100

Recommendation Recertification

Date Tested:

October 4, 2022

Address :  1/6 B0851UANINS 145 Period ] Months
HUYNTEWIUTY LUATSWIUDY Recertification Due: April 4, 2023
NIUNVUHIUAT 10240 Date Last Certified: April 5, 2022

User Name: Khun Nattapong Visit Number: 20f2

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

Fax: PerkinElmer Fax: 02-318-5597

CONFIGURATION TESTED ACCESSORIES/COMPONENT

NOT INCLUDED

MODEL SERIAL NUMBER

OPTIMA 8000 078N1310024C

S10

TESTED EQUIPMENT CALIBRATION NUMBER EXPIRATION

IPV Methods

TEST STANDARD USED
Mixed standard 1/10

Mixed standard 1/100

CUSTOMER SUPPLIED
2 % HNO3

10 % HNO3

PART NUMBER
N0E9-1579

N930-0221

COMMENTS

EXPIRATION DATE
May 30, 2023

November 30, 2023

CUSTOMER INITIALS

Page 1 of 4

PerkinEler Ltd. 290 Soi 17, Rama 9 Road, Khwang Bangkapi, Khet Huay Kwang, Bangkok 10310, Thailand
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WO0-01865299/2022

MAINTENANCE REPORT AND TEST CERTIFICATE
OPTIMA 8000

-

SERIAL NUMBER : 078N1310024C

. 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.

F. Clean the exterior of the instrument.

. OPTICAL CHECKS

A. Inspect and clean all optical components.
B. As regiured, check and replace all purgebfilters.

C. Recheck optical alignment.

. COOLING SYSTEM CHECKS

A. Perform preventive maintenance on chiller.

B. Flush out the chiller every six months.

. PERFORMANCE CHECKS

A. Torch View Alignment.

B. Wavelength Calibration.

DATE TESTED : October 4, 2022

=

s

HHEHBHE
-

HHE
R

-

=

HH
-

[sR 1 e]
A=

Page 2 of 4

PerkinEler Ltd. 280 Soi 17, Rama 8 Road, Khwang Bangkapi, Khet Huay Kwang, Bangkok 10310, Thailand
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MAINTENANCE REPORT AND TEST CERTIFICATE

WO0-01865299/2022

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 <1.0 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 <10 0.06
Detection Limits : Axial As 193.696 nm 3(SD) ppb 3.11

Se 196.026 nm 3(SD) ppb 4.14

Tl 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 (IB X 1000)/(1S-IB) ~ Mn 257.610 nm < 30 ppb 15.70
BEC : Radial (IB X 1000)/(S-IB) Mn 257.610 nm < 30 ppb 9.01

Page 3 of 4

PerkinEler Ltd. 290 Soi 17, Rama 8 Road, Khwang Bangkapi, Khet Huay Kwang, Bangkok 10310, Thailand
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MAINTENANCE REPORT AND TEST CERTIFICATE
OPTIMA 8000

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

Remarks :
Commissioning follow as commissioning performance sheets.

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

meets
D does not meet

the PerkinElmer Specifications listed on this certificate.

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

Service Departmept-PerkinElmer Ltd.

SW%5 gvS LA

( iphan Promlumda )

Avuthorized Representative :

Service Engineer

Page 4 of 4

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



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

Align View XY Axial for analyte Mn 257.610

X-position Y-position Intensity
-2.0 15.0 5119763.8
-1.6 15.0 6802430.3
-1.2 15.0 7998705.3
-0.8 15.0 8921036.6
-0.4 15.0 9415249.2

0.0 15.0 9145189.2

0.4 15.0 8561448.2

0.8 15.0 7372556.4

1.2 15.0 5801066.7

1.6 15.0 4360683.6

2.0 15.0 3277941.3
-0.4 10.0 178360.5
-0.4 10.5 270096.8
-0.4 11.0 524775.4
-0.4 11.5 1099741.4
-0.4 12.0 1947168.2
-0.4 12.5 3092168.0
-0.4 13.0 4482627.5
-0.4 13.5 6341583.3
-0.4 14.0 7903988.8
-0.4 14.5 8B846944.2
-0.4 15.0 9553876.8
-0.4 15.5 9348844.1
-0.4 16.0 5062049.4
-0.4 16.5 7B885237.2
-0.4 17.0 6093533.7
-0.4 17.5 4782901.6
-0.4 18.0 35B0353.9
-0.4 18.5 2452502.1
-0.4 1.0 1400321.1
-0.4 19.5 799140.5
-0.4 20.0 420183.9
w2 15.0 8553343.7
-D.8 15.0 9414538.4
-0.4 15.0 9524088.0

0.0 15.0 9441307.0

0.4 15.0 8738064.4
-0.4 13.0 4961231.7
-0.4 13.5 6479100.6
-0.4 14.0 8079437.3
-0.4 14.5 9298868.4
-0.4 15.0 9727764.3
-0.4 15.5 9697873.4
-0.4 16.0 8556220.3
-0.4 16.5 7870834.5
-0.4 17.0 6288498.2

4/10/2565 12:38:01 aligned for analyte Mn 257.610
X viewing position set to -0.4 mm having Peak intensity 9727764.3 for Axial viewing
Y viewing position set to 15.0 mm having Peak intensity 9727764.3 for Axial viewing

Align View X Radial for analyte Mn 257.610

X-position Y-position Intensity
=-7.0 15.0 8334.0
-6.5 15.0 11264.2
-6.0 1540 16657.9
“5.5 15.0 26028.0
=5.0 15.0 43856.5
-4.5 15.0 74460.2
-4.0 15.0 127306.9
3.5 15.0 182637.1
~3.0 15.0 243830.8
-2.5 15.0 382351.9
-2.0 15.0 597698.9
=1.5 15.0 874758.9
-1.0 15.0 1163200.5
-0.5 15.0 1333747.2

0.0 15.0 1412726.3
0.5 15.0 1363321.5
1.0 15.0 1228529.7



Method: DLRL-Cal Page 2 Date: 4/10/2565 12:43:40
1.5 15.0 1009252.5
20 15.0 762103.9
2.5 15.0 679846.2
3.0 15.0 616511.7
3.5 15.0 445873.5
4.0 15.0 285408.6
4.5 5.0 190949.1
5.0 15.0 109896.6
55 15.0 56963.5
6.0 15.0 32251.4
6.5 15.0 22416.7
Tl 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

Reprocessing Begun
Logged In Analyst: TET Technique: ICP Continuous

Results Data Set (original): PM40OCT22

Results Library (original): C:\Users\Public\PerkinElmer\IPV\FM.mdb
Results Data Set (reprocessed):

Results Library (reprocessed):

Sequence No.: 1 Autosampler Location:

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

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: 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 Cone. Units
T1 180.801 ~-188.5 [0.00] npg/L
As 193.696 17243 [0.00] pg/L
Se 196.026 118.8 [0.00] pg/L
Pb 220.353 780.8 [0.00] ng/L
Sequence No.: 2 Autosampler Location:
Sample ID: DL-Standard Date Collected: 4/10/2565 13:08:25
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 1380.801 27521.6 [1000] wug/L
As 193.696 25398.0 [1000] pg/L
Se 196.026 7470.8 [500] pg/L
Pb 220.353 56586.9 [500] ng/L

Calibration Summary

Analyte Stds. Eguation Intercept Slope Curvature Corr. Coef. Reslope
Tl 190.801 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 1 Lin, Calc Int 0.0 14.94 0.00000 1.000000

Pb 220.353 1 Lin, Calc Int 0.0 113.2 0.00000 1.000000
Sequence No.: 3 Autosampler Location:

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

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

Initial Sample Wt: Initial Sample Vol:

Dilution: 3X Sample Prep Vol:

Wash Time:



Method: DLRL-Cal Page 2 Date: 4/10/2565 13:11:36
Nebulizer Parameters: IDL-XL (2% HNO3)
Analyte Back Pressure Flow
All 188.0 kPa 0.55 L/min
Mean Data: IDL-XL (2% HNO3)
Mean Corrected Calib. Sample
Analyte Intensity Conc. Units Std.Dev. Conc. Units Std.Dev. RSD
T1 190.801 10.2 0 ng/L 0.76 1 pg/L 2.27 204.66%
As 193.696 -32.9 -1 ng/L 1.04 -4 pg/L 3.11 80.03%
Se 196.026 -47.2 -3 pg/L 1.38 -9 ng/L 4.14 43.71%
Pb 220.353 1322 1 ug/L 0.32 4 ug/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: C8000-Calibration for later test
Sequence No.: 1 Autosampler 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
AaAll 188.0 kPa 0.55 L/min
Mean Data: Calib Blank 1
Mean Corrected Calib
Analyte Intensity Std.Dev. RSD Cone. 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 379.478 798.1 [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 5td 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 Vel:
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 Conc. 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 338783.3 [1.0] mg/L
Ba 455.403 B10942.9 [0.1] mg/L
Ba 493.408 622557.7 [0.1] mg/L
Calibration Summary
Analyte Stds. Egquation Intercept Slope Curvature Corr. Coef. Reslope



Method: DLRL-Cal Page 3 Date: 4/10/2565 13:11:37
As 193.696 5 Lin, Calc Int -0.0 3148 0.00000 1.000000
Zn 213.857 2" 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, Calc Int 0.0 338800 0.00000 1.000000
Ba 455.403 1 Lin, Calc Int 0.0 8105000 0.00000 1.000000
Ba 493.408 1 Lin, Calc Int 0.0 6226000 0.00000 1.000000
Sequence No.: 3 Autcosampler 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
A1l 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 pag/L B.84 20.25%
Zn 213.857 -4719.6 -0.0 mg/L 0.00 -868.1 ng/L 0.13 0.15%
Mn 257.610 ~-3285.9 -0.0 mg/L 0.00 -5.9 pg/L 0.01 0.12%
La 379.478 -316.6 -0.0 mg/L 0.00 -2.8 ng/L 0.93 33,34%
Ba 455.403 -6917.2 -0.0 mg/L 0.00 -2.6 ng/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 i Date: 4/10/2565 13:11:01
Reprocessing Begun
Logged In Analyst: TET Technique: ICP Continuous

Results Data Set (original): PM40CT22
Results Library
Results Data Set (reprocessed):
Results 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:

Dilutien:

Wash Time:

: TET

Nebulizer Parameters: Calib Blank 1

Autosampler Location:
Date Cellected: 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 Conec. Units
Tl 190.801 ~188.5 [0.00] npg/L
As 153.696 172.3 [0.00] pg/L
Se 196.026 118.8 [0.00] npg/L
Pb 220.353 780.8 [0.00] npg/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
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 193.696 25398.0 [1000] wg/L
Se 196.026 7470.8 [500] pg/L
Pb 220.353 56586.9 [500] pg/L
Calibration Summary
Analyte Stds. Equation Intercept Slepe Curvature Corr. Coef. Reslope
Tl 190.801 1 Lin, Calc Int 0.0 27.52 0.00000 1.000000
As 193.696 % Lin, Calc 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, Calc 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:
Dilutien: 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.
Analyte Intensity Cone. Units Std.Dev.
T1 190.801 10.2 0 pg/L 0.76
As 193.696 -32.9 -1 ng/L 1.04
Se 196.026 -47.2 -3 pg/L 1.38

Pb 220.353 132.2 1 pg/L 0.32

Std.Dev. RSD
2.27 204.66%
3.11 80.03%
4.14 43.71%
0.96 27.41%



Method: MnBEC Fage 1 Date: 4/10/2565 13:11:59

AR EmEroEsE===

Method Loaded )
Method Name: MnBEC Methed Last Saved: 15/10/2563 10:51:07

IEC File: MSF File:
Method Description: CB8000-XL and RL-Spec <or = 30 pg/L,Attn:Spec<or= 50pg/L

i =

Sequence No.: 1 Autosampler Location:

Sample ID: IB (2% HNO3) Date Collected: 4/10/2565 13:02:02

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: 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 Cone. Units Std.Dev. Conc. Units 5td.Dev. RSD
Mn 257 XN 179923.9
Mn 257 RN 22857.4
Sequence No.: 2 Autosampler Location:
Sample ID: IS (NO69-1579/10 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
A1l 187.0 kPa 0.55 L/min

Mean Data: IS (N069-1579/10

Mean Corrected Calib. Sample
Analyte Intensity Conc. Units Std.Dev. Conc. Units Std.Dev. RSD
Mn 257 XN 11640650.3

Mn 257 RN 1784946.6



Method: Resolution
Result: PM40CT22

Spectra

Sample ID: Res (N069-1579/10)

As 193.696-Res Rep: 3|Ni 231.604-Res Rep: 3
43k ll 230k i
T T
! i
i I
Il i
‘ | i
I fl
i ] 1
i N
| !
I {1 \
L
|_J 'L | 3
0 i | 0] ] 1
i L
193.696 231.604
Intensity: 36069.5 Intensity: 193876.3
Conc: Conc:
1 2
Ni 341.476-Res Rep: 3 |Ba 455.403-Res Rep: 1
230k "T 3M T
I I
il i 1
il 1l
i |
AR Al
! ! il
| | [ 11
A
I
PALN
0| 0 I l
| i
341.476 455.403
Intensity: 132225.3 Intensity: 2785464.7
Conc: Conc:
3 4
4/10/2565 12:54:00 Page 1 WinLab
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Method: Precision

Spectra

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

Result: PM40CT22
Zn 206.200 Rep: 3| Mg 280.271 Rep: 3
240k E M
0 | 0
)| i i - | |
I
206.200 280.271
Intensity: 533798.8 Intensity: 3175228.1
Conc: Conc:
1 2
Mg 285.213 Rep: 3|Ba 455.403 Rep: 3
81k i‘ M

i

i

jgéﬁl /F\“a

{ Al IL'_/{ 1
0] g
| 1
285.213 455.403
Intensity: 183857.4 Intensity: 7177474.6
Conc: Conc:
3 4
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Method: Precision
Result: PM40CT22

Spectra

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

Zn 206.200 Rep: 31 Mg 280.271 Rep: 3
240k g
0 | 0 | |
T | n | I
1 1
206.200 280.271
Intensity: 533798.6 Intensity: 3175228.1
Conc: Conc:
1 2
Mg 285.213 Rep: 3|Ba 455.403 Rep: 3
81k 3M|
=t
0 0]
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 1 Date: 4/10/2565 12:51:50

v

Method Loaded
Method Name:

IEC File:

Method Description:

Sequence No.:
Sample ID: RSD STD (N069-1575/10)

Ana

Initial Sample Wt:

Dil
Was

NMebulizer Parameters: RSD STD (N069-1579/10)
Back Pressure
187.0 kPa

Ana
All

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

Ana
Zn
Mg
Mg
Ba

Ce000

Precision

-N=10- 1.0% RSD

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

lyst:

ution:
h Time:

lyte

lyte

206.200
280.271
285.213
455.403

532964.1
3182458.0
184385.3
7181766.3

Autosampler Location:

Date Collected: 4/10/2565 12:48:29
Data Type: Original

Initial Sample Vol:

Sample Prep Vol:

Conec. Units

0.55 L/min

Sample
Std.Dev. Cone. Units Std.Dev.
953.06
14602.29
774.20
4330.85

RED
0.18%
0.46%
0.42%
0.06%



PerkinElmerTruQ

Atomic Spectroscopy Standard

Certificate of Analysis

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

Lot Number: 57-024CRX1 Certification Date: NOV — = 2921

Expiration Date: MAY 3 ﬂ 2023

* Instrumental Analysis using ICP Spectrometer:

Analyte  Labeled Measured SRM Analyte Labeled Measured SRM
50.0 pg/mL 501 pg/mL 3103a" Ni 10.0 pg/mL 10.0 pg/mL 3138°
50.0pg/mL  50.3 pg/mL 3141a" Sr 10.0 pg/mL 10.0 pg/mL 3153a"
10.0pg/mL  10.0 pg/mL 3127a" Zn 10.0 pgimL 10.0 pgimL 3168a"
10.0pg/mL  100pgimb  3129a* Ba 100pg/ml  1.01 pg/ml 3104a"
10.0pg/mL. 10,1 pa/mlL 313" Mg 1.00 pg/mL 1.01 pgfmL 3131a*

* - indicates NIST SRM + - indicates CRM (when NIST SRM is not available)
Reference Multi: Lot# 2-84MJ, 3-168MJ, 4-35MJ

Refer to side 2 for details of certification.

Balanceés are calibrated with wieight sets traceable to NIST.
We guarantee that our PerkinElmer TruQ Aomic Spectroscopy Standards are stable and accurate to-+0.5% of certified
concentrafion unil the expiration date. provided the standards are kept tightly capped and stored under normal laboratory
corditions. This value is the sum of cumulative errors assoglated with the analylical determinations, pipetting, and diluting to final
valume. For these solufions we Use high purity acids, ASTM Type | water {18 megohm double delonized), and leached, triple-rins
ed botiles. All glassware used is class A

Certifying Officer: «7 * &‘]’:w

'__ ) PerkinElmer, Inc.
PerkinElmer’ —
0.5.4. el: 1-203-925-4600

U.5.5. Tl Free: 1-800-162-4000 |

Visit mpeﬂdnclmgnmm!la._soﬁim for a complete listing of our global offices.



Clobal Service Training Departmnient

Service Engineer Certification

Wiphan 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 Series

Instructors . Date: July 20. 2012

Geef/Cook‘

Certified by: MW

{Manader, Clobal Training Cperalions)




PerkinElmer Number: N9300221
Description: Instrument Calibration Standard 4

Matrix: 5% HNOs
Certification Date: MAY i zuzz

Expiration Date: NOV 3 n zuza

Lot Number: 58-169CRY1

* Instrumental Analysis using ICP Spectrometer:

Analyte Labeled Measured SRM Analyte Labeled Measured SRM
As  100pgmlL 99.8ugimL 31032 Pb 50.0 pg/mL  499pgmL 328"
Tl 100 pgimL  98.4 pg/mL 3158* Se 50.0 pg/mL 49.8 pg/mL 3149*
Cd  500pgmL  S0O0pgmL  3108*
* - indicates NIST SRM + - indicates CRM (when NIST SRM is not available)
Reference Multi: Lot# 57-156CR,1-177YJ, 54-134CR

Refer to side 2 for details of certification.

Balances are calfbrated vith-weight sels fraceable to NIST,

We guarantee that our PerkinElrmer TruQ Atemic Speciroscopy. Standards are siable and accurate 1o £0.5% of certified
concentration until the expiration date, provided the stgndards are kept tighlly ¢apped and stored under normal laboratory
conditions. This valug is the sumn of cumulative errors associated with the analytical deferminations, pipetiing, and diluting fo fina)
volume. For these solutions we use high purily acids, ASTM Type | water (18 megohm double deionized), and teached, friple-rins
ed boltles. All glassware used is class A.

' > Certifying Officer: V . @Uﬁ%
PerkinElmer’ “

1.8, 1ok 1-203
11.8.4. Toil Free: 1-800-762-4000

Visit www. perkinelmer.com/lasoffices for a mm listing of our glabal offices.
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néudl fsuaiy | Wiasei
1 Aldrin Liquid-Liquid Extraction, Gas Chromatographic Method'"
2 - | Arsenic Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method[q]
3 Barium 1) Digestion, Direct Nitrous Oxide-Acetylene Flame
Methodw
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method[q]
3) Digestion, Inductively Coupled Plasma Method'"
4 OL-BHC Liquid-Liquid Extraction, Gas Chromatographic Method'
5 Y-BHC - Liquid-Liquid Extraction, Gas Chromatographic Method"
6 Biochemical Oxygen Demand | 5-Day BOD Test, Azide Modification Method""
7 Cadmium ' 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method'
3) Digestion, Inductively Coupled Plasma Methodm
Chemical Oxygen Dernand Closed Reflux, Titrimetric Method""
Chromium ' 1) Digestion, Direct Air-Acetylene Flame Method'
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method'
. 3) f)Igestion, 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 MeThde
. 3) Digestion, Inductively Coupled Plasma Method'"
13 Cyanide Distillation, Colorimetric Methodm :
14 4,4’-DDE Liquid-Liquid Extraction, Gas Chromatographic Method""
15 4,4’-DDT | Liquid-Liquid Extraction, Gas Chromatographic Method""
16 | Dieldrin Liquid-Liquid Extraction, Gas Chromatographic Method™

Sl

(usimaad dnsanaila)
gemnunringurnigBmnsminadeunndiy

17 Endrin...

uagvzdzudesfisnng




sl AUy Bz :
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 i Liquid-Liquid Extraction, Gas Chromatographic Method™
21 Formaldehyde Distillation, Colorimetric Method™
22 | Free Chlorine DPD Ferrous Titrimetric Method™ \
23 | Heptachlor Liquid-Liquid Extraction, Gas Chromatographic Method™
24 | Heptachlor epoxide Liquid-Liquid Extraction, Gas Chromatographic Method™
25 | Hexavalent Chromsum 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, !nduttively 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 | Oll & Grease 1) Liquid-Liquid, Partition-Gravimetric Method™
| 2) Soxhlet Extraction Method®
a1 pH Electrometric Method”]
32 | Phenols Distillation, Direct Photometric J'\As."chcnd“"1
33 Selenium Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method™
3¢ | Sulfide 1) ZnS Precipitation, lodometric Method™ -
2) ZnS Precipitation, Methylene Blue Method™
35 Temperature Laboratory and Field Methods™
36 | Total Dissolved Solids Dried at 180 °C¥
Total Kjeldahl Nitrogen Macro-Kjeldahl Method!

37

unsimyanl dnseanaila)
gennunmingunnigndimTinmsinaaevuaiiv

38 Total Suspended ...

uaznzoudaauanms
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38 | Total Suspended Solids Dried at 103-105 °C""
39 Trivalent Chromium Digestion, Inductiﬁely Coupled Plasma Method;
Filtration, Colorimetric Method; Calcu{ationm
40 Zinc 1) Digestion, Direct Air-Acetylene Flame Method"

2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method'™

3) Digestion, Inductively Coupled Plasma Method'”

U1 18aY $1uU 77 5280735

f#5uane

A5aszd

10

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 Spectrometric 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"”

unsimeyny dnsanaila)
gemenindunesginmsinszineaeunaig

S

11 Butanol ...

wasvsilouisajifians




Seudi Fsuany W5z
11 Butanol Purge and Trap Gas Chromatographic/
Mass Spectrometric Methodm
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 Methodla]
14 Carbon Tetrachloride Purge and Trap Gas Chromatographic/
Mass Spectrometric Methodm
15 Chlordane Liquid-Liquid Extraction, Gas Chromatographic Method"
16 Chlorobenzene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method"™
17 Chlorodibromomethane Purge and Trap Gas Chromatographic/
Mass Spectrometric Method""
18 Chloroform Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™
19 | Chromium 1) Digestion, Direct Air-Acetylene Flame Method'
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method[q]
3) Digestion, Inductively Coupled Plasma |'\/'h:e’cho(:i[‘u
20 Chromium (IIf) 1) Digestion, Direct Air-Acetylene Flame Method;
- Filtration, Colorimetric Method; Calculat‘tonm
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method; Filtration, Colorimetric
Method; CalcuLatiOnm ' :
3) Digestion, Inductively CoupLed Plasma Method;
Filtration, Colorimetric Method; Calculationm
21 Chromium (V1) Filtration, Colorimetric Method" _
22 | Cyanide Distillation and Colorimetric Method™
23 | DDD Liquid-Liquid Extraction, Gas Chromatographic Method"
24 DDE Liquid-Liquid Extraction, Gas Chromatographic Method""
25 | DDT Liquid-Liquid Extraction, Gas Chromatographic Method'
26 1,2-Dichlorobenzene Purge and Trap Gas Chromatographic/

Mass Spectrometric Method™

o Ly L .
(urBngeyd dnsanaila) -
fEmnemingunasgniimaliaTeimadavnaty
wasnuaudenfiding

?MNJ

27 1,3-Dichlorobenzene ...




Aduil GREPEATIT Wiaszk
2l 1,3-Dichlorobenzene Purge and Trap Gas Chromatographic/
Mass Spectrometric Methodm
28 1,4-Dichlorobenzene Purge and Trap Gas Chromatoéraphic/
Mass Spectrometric Methodm
29 1,1-Dichloroethane Purge and Trap Gas Chromatographic/
Mass Spectrometric Method'"
30 1,2-Dichloroethane Purge and Trap Gas Chromatographic/
- Mass Spectrometric Method"
31 1,1-Dichloroethylene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method"”
32 cis-1,2-Dichloroethylene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method[d]
33 trans-1,2-Dichloroethylene Purge and Trap Gas Chromatographic/
Mass Spectrometric Methodm
34 1,2-Dichloropropane Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™”
35 1,3-Dichloropropane Purge and Trap Gas Chromatographic/
Mass Spectrometric Method'"
36 1,3-Dichloropropene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method'
37 Dieldrin Liquid-Liquid Extraction, Gas Chromatographic Method"
38 Endosulfan Liquid-Liquid Extraction, Gas Chromatographic Method'"
39 Endrin Liquid-Liquid Extraction, Gas Chromatographic Method"
40 Ethylbenzene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method' .
41 Heptachlor Liquid-Liquid Extraction, Gas Chromatographic Method™
42 Heptachlor epoxide | Liquid-Liquid Extraction, Gas Chromatographic Method™
43 Hexachloro-1,3-butadiene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method"”
a4 -HCH . Liquid-Liquid Extraction, Gas Chromatographic Method™
45 | B-HcH Liquic-Liquid Extraction, Gas Chromatographic Method'”
a6 | 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, Electrotherral Atomic Absorption
' Spectrometric Method"” _
2) Digestion, Inductively Coupled Plasma Method™”
49 Manganese 1) Digestion, Direct Air-Acetylene Flame Method"”
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™
3) Digestion, Inductively Coupled Plasma Method™
50 Mercury Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method[q]
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 SpectrornetricMethod[Q]
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 Polychlarinated Biphenyls Liquid-Liquid Extraction, Gas Chromatographic Method™®
- PCB 1016
- PCB 1260
60 Selenium Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method'™
61 | Silver 1) Digestion, Direct Air-Acetylene Flame Method"
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method" .
3) Digestion, Inductively Coupled Plasma Method""
62 Purge and Trap Gas Chromatographic/

Styrene

Mass Spectrometric Methodw

fm"ﬂ\/
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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 Methodm
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 Methodw
68 1,1,2-Trichloroethane Purge and Trap Gas Chromatographic/
' Mass Spectrometric Methodm
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 Methodm
73 m-Xylene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™
74 o-Xylene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method'
75 p-Xylene Purge and Trap Gas Chromatographic/
Mass Spectrometric Methodm
76 Xylene (Total) Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™
77 Zinc 1) Digestion, Direct Air-Acetylene Flame Method"™

2) Digestion, Inductively Coupled Plasma Method'”

?WJ
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10
11
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Antimaony

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[sl

3) Isokinetic Digestion, Inductively Coupled Plasma
Method™ .

Adsorption, Gas Chromatographic Method®™

Isokinetic Sampling, Analysis by ISO/AEC 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'!

11 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™
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13 Opacity
14 Oxides of Nitrogen

15 Sulfur Dioxide

16 Sulfuric Acid
11 Total Suspended Particulate
18 | Xylene

Ringelmann’s Method"

1) Absorption Sampling, Phenoldisulfonic Acid
Methodls]

2) Instrument Analyzer Method[S]

1) Absorption Sampling, Barium-Thorin Titrimetric
Methodm

2) Instrument Analyzer Method"

Absorption, Barium-Thorin Titrimetric Methodls]

Isokinetic, Gravimetric Method""

L
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Adsorption, Gas Chromatographic Method">

Aaun Asuaniy
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1 Aldrin

2 Antimony

3 Arsenic

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

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 Fumnace Atomic Absorption

Spectrometric Method[s'w]

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

Spectrometric Method ™™

Sovod
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Barium

Beryllium

Cadmium

1) Waste Extraction, D-igestion, Flame Atomic

. 6,14
Absorption Spectrometric Method'*'®

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

3) Waste Extraction, Digestion, Inductively Cdupled
Plasma Methodn'a'm

4) Digestion, Flame Atomic Absorption

; 6,14
Spectrometric Method**"

5) Digestion, Graphite Furnace Atomic Absorption

Spectrometric Method™*”

6) Digestion, Inductively Coupled Plasma Metho 4
1) Waste Extraction, Digestion, Flame Atomic

6,
Absorption Spectrometric Method™*'

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

3) Waste Extraction, Digestion, Inductively Coupled
Plasra Method""*"”

4) Digestion, Flame Atomic Absorption

Spectrometric Method™***

5) Digestion, Graphite Furnace Atomic Absorption

6,
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 Extréctior;, Dig}estic_m, Inductively Coupled
1,613

Plasma Method
4) Digestion, Flame. Atomic Absorption
Spectrometric Method ¥
5) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method®™”
[6,13]

6) Digestion, Inductively Coupled Plasma Method"

3w
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Chlordane

Chromium

Cobalt

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 Methodllfﬁ-lﬂ]

[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

; 6,
Spectrometric Method ™"

5) Digestion, Graphite Furnace Atomic Absorption

Spectrometric Method ™"

6) Digestion, Inductively Coupled Plasma Method™"™

1) Waste Extraction, Digestion, Flame Atomic

Absorption Spectrometric Method'"**

2) Waste Extraction, Digestion, Graphite Furnace

Atomic Absorption Spectrometric Method'"***

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

4) Digestion, Flame Atomic Absorption

Spectrometric Method**

5) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method >
6) Digestion, Inductively Coupled Plasma Method

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 "

3!
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DDD

DDE

DoT

Dieldrin

Endrin

Heptachlor

Hexavalent Chromium

5) Digestion, Graphite Furnace Atomic Absorption

Spectrometric Method ™™

6) Digestion, Inductively Coupled Plasma Methodm'lsl
1) Waste Extraction, Solid-Phase Extraction, '
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"
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,
Gas Chromatographic Method'"**" _
2) Solid-Phase Extraction, Gas Chromatographic
Method™™”
3) Soxhlet Extraction, Gas Chromatographic Method

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

[10.20]

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

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

[10.20]

~ Gas Chromatographic Method

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

3) Soxhlet Extraction, Gas Chromatographic Method

1) Waste Extraction, Colorimetric Method ™"

2) Alkaline Digestion, Colorimetric Method

(10,20)

[7,17]
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19

20

21

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[s'm
5) Digestion, Graphite Furnace Atomic Absorption

Spectrometric Method™*”

6) Digestion, Inductively Coupled Plasma Method "
1) Waste Extraction, Solid-Phase Extraction,
Gas Chromatographic Method™**"
2) Solid-Phase Extraction, Gas Chromatographic
Method""
3) Soxhlet Extraction, Gas Chromatographic Method

1) Waste Extraction, Digestion, Cold-Vapor Atomic
[1,6,18]

(10,201

Absorption Spectrometric Method
2) Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method®™®
1) Waste Extraction, Solid-Phase Extraction,
Gas Chromatographic Method™**"
2) Solid-Phase Extraction, Gas Chromatographic
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 Coup{ d
Plasma I\ﬂe‘choci[1613

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

Spectrometric Method
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5) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method**”
6) Digestion, Inductively Coupled Plasma Method™®*”
23 Nickel 1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method' "
2) Waste Extraction, Digestion, Graphite Furnace
Atomic Absorption Spectrometric Method""**"
3) Waste Extraction, Digestion, Inductively Coupled
Plasma Method'"**”
4) Digestion, Flame Atomic Absorption
Spectrometric Method[ﬁ'm]' :
5) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method™"” |
6) Digestion, Inductively Coupled Plasma Method™"”
24 Polychlorinated Biphenyls 1) Waste Extraction, Separatory Funnel
- Aroclor 1016 Liquid-Liquid Extraction, Gas Chromatographic
- Aroclor 1260 Method **"
-2,2.,34455- 2) Waste Extraction, Solid-Phase Extraction,
Heptachlorobiphenyl Gas Chromatographic Method %"
-2,2,3,44,5- 3) Soxhlet Extraction, Gas Chromatographic Method" %"
Hexachlorobiphenyl
-2,2,4,4,5,5- '
Hexachlorobiphenyl
- 2,2,45,5-
Pentachlorobiphenyl
- 22,55%
Tetrachlorobiphenyl
- 2,4,4-Trichlorobiphenyl
25 Selenium 1) Waste Extraction, Digestion, Hydride Generation/
Atomic Absorption Spectrometric Method™**”
| 2) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Methodtﬁ'wj
26 | Silver 1) Waste Extraction, Digestion, Flame Atomic

Absorption Spe'ctrometric Method [1,6,14)
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2) Waste Extraction, Digestion, Graphite Furnace
[1,6,15]

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

4) Digestion, Flame Atomic Absorption

Spectrometric Method™*®

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

6) Digestion, Inductively Coupled Plasma Method

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

[6,13)

Absorption Spectrometric Method
2) Waste Extraction, Digestion, Graphite Furnace
Atomic Absorption Spectrometric Method' "
3) Waste Extraction, Digestion, Inductively Coupled
Plasma Method "**”
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 Methodu'gm

2) Solid-Phase Extraction, Gas Chromatographic
Metho 450

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
[6,14]

(1020

Spectrometric Method
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Zinc

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

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

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

Aldrin

Antimony

Arsenic

Atrazine

Barium

Purge and Trap, Gas Chromatographic/

Mass Spectrometric i\»’lm-:‘thcndnz’aJ

Soxhlet Extraction, Gas Chromatographic Metho gloza
1) Digestion, Flame Atomic Absorption

Spectrometric Methodls‘w

2) Digestion, Graphite Furnace Atomic Absorption

Spectrometric Method[ﬁ'ﬁ]

3) Digestion, Inductively Coupled Plasma Method "™

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[6'15]

3) Digestion, Inductively Coupled Plasma Method**”
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Benzene

Beryllium

Bromadichloromethane

Bromoform

Butanol

Cadmium

Carbon Disulfide

Carbon Tetrachloride

Chlordane
Chlorobenzene

IChlorodibromomethane

Chloroform

Chromium

Purge and Trap, Gas Chromatographic/

112,23]

Mass Spectrometric Method

1) Digestion, Flame Atomic Absorption

. 6,14
Spectrometric Method**®

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

Purge and Trap, Gas Chromatographic/
[12,23]

[6,13]

Mass Spectrometric Method

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method" >

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method"**

1) Digestion, Flame Atomic Absorption
Spectrometric Method "

2) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Methodms]

3) Digestion, Inductively Coupled Plasma Method

Purge and Trap, Gas Chromatographic/

[12,23]

[6,13]

Mass Spectrometric Method
Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method"**”

Soxhlet Extraction, Gas Chromatographic Method
Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method" 2>

[10,20)

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method'**”

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method"**”

1) Digestion, Flame Atomic Absbrption

Spectrometric Method[s'm]

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

3) Digestion, Inductively Coupled Plasma Method™"”
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20 Chromium (i) 1) Digestion, Flame Atomic Absorption
Spectrometric Method; Alkaline Digestion,
Colorimetric Method; Calculation Methodts‘?’m'm
2) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method; Alkaline Digestion,
Colorimetric Method; Calculation Method™">"
3) Digestion, Inductively Coupled Plasma Method;
Alkaline Digestion, Colorimetric Method;
Calculation Method™"**"
21 Chromium (V1) Alkaline Digestion, Colorimetric Method[?'m
22 Cyanide 1) Extraction, Distillation, Titrimetric Methodm'zs'm
2) Extraction, Distillation, Colorimetric Method™ "
23 DDD Soxhlet Extraction, Gas Chromatographic Method"**”
24 DDE Soxhlet Extraction, Gas Chromatographic Methodm'zm
25 oDoT Soxhlet Extraction, Gas Chromatographic Method" ">
26 1,2-Dichlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method" 2>
27 1,3-Dichlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method"**?
28 1,4-Dichlorobenzene Purge and Trap, Gas Chromatographicf
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 Spectrome{ric Method"
31 1,1-Dichloroethylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric: Methodm‘aﬂ
32 cis-1,2-Dichloroethylene Purge and Trap, Gas Chromatographic/-
Mass Spectrometric Method"*”
33 trans-1,2-Dichloroethylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method" >
34 1,2-Dichloropropane Purge and Trap, Gas Chromatographic/
Mass Spectrometric !\aﬂethodm’231
35 1,3-Dichloropropane Purge and Trap, Gas Chromatographic/

[12,23)

Mass Spectrometric Method

= & W
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36 1,3-Dichloropropene Purge and Trap, Gas Chromatographic/
Mass Spectrofnetric Methodm'zs]
37 Dieldrin Soxhlet Extraction, Gas Chromatographic Method™**”
38 Endosulfan Soxhlet Extr-action, Gas Chromatographic Method"***
39 Endrin Soxhlet Extraction, Gas Chromatographic Method"
40 Ethylbenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method" >
45 OL-HCH Soxhlet Extraction, Gas Chromatographic Method[m'm]
a6 B-HCH Soxhlet Extraction, Gas Chromatoeraphic Method" -
a7 Y-HCH Soxhlet Extraction, Gas Chromatographic Method[m’zm
41 Heptachlor Soxhlet Extraction, Gas Chromatographic Method"**
42 Heptachlor epoxide Soxhlet Extraction, Gas Chromatographic Method"**”
43 Hexachloro-1,3-butadiene Purge and Trap, Gas Chroratographic/
' Mass Spectrometric Method 2
aaq n-Hexane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Methodmm
48 Lead 1) Digestion, Flame Atomic Absorption
Spectrometric Method***
2) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method™”
3) Digestion, Inductively Coupled Plasma Methodm'm
49 Manganese 1) Digestion, Flame Atomic Abscjrption
Spectrometric Method™*”
2) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method**”
3) Digestion, Inductively Coupled Plasma Method*™
50 Mercury Digestion, Cold-Vapor Atomic Absorption
Spectrometric Me‘chod[m
51 Methanol Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method"**”
52 Methoxychlor Soxhlet Extraction, Gas Chromatographic Method" %
53 Methylene chloride Purge and Trap, Gas Chromatographic/
Mass Spectrometric Methodm’?j]
54 Naphthalene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Methoduz’zs]
S0l
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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 Methodls'lz]
56 Polychlorinated Biphenyls Soxhlet Extraction, Gas Chromatographic Method" %"
-Aroclor 1016
-Aroclor 1260
22,55~
Tetrachlorobiphenyl
-2,2',4,55'"-
Pentachlorobiphenyl
-2,2',3,44' 5
Hexachlorobiphenyl
-2,2'4,4',5,5-
Hexachlorobiphenyl
-2,2'.,3,44'5,5'-
Heptachlorobiphenyl :
57 Pentachlorophenol Soxhlet Extraction, Gas Chromatographic Method[mzm
58 Selenium Digestion, Hydride Generation/Atomic Absorption
Spectrometric Methodw'w]
59 Silver 1) Digestion, Flame Atomic Absorption
Spectrometric Method " ,
2) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method[é'm
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 Method" >
62 Tetrachloroethylene Purge and Trap, Gas Chromatographic/
Mass Spectfometric Methodm’zlﬂ
63 Toluene Purge and Trap, Gas Chromatographic/

[12,23]

Mass Spectrometric Method

Sl
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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 ch{ﬁ:ride
71 m-Xylene
72 o-Xylene
73 p-Xylene

74 Xylene (Total)

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™>*”

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 Methodlﬁ'm

3) Digestion, Inductively Coupled Plasma Method

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method" >

[6,13)

Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method >

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method"

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method">*

Purge and Trap, Gas Chromatograp_hic/

Mass Spectrometric Me‘chodmza]

£ Zinc 1) Digestion, Flame Atomic Absorption
Spectrometric Method ™" ,
2) Digestion, Inductively Coupled Plasma Method ™"
1BNE1581488
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3. aAuimnssuAanadouwissavdlny. glioliasigiings. fuiadsd o ngamme:
SouuMnsiun, 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 Sedirhents,
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 D'ige_stion. SW-846
Method 3540C, 1996. .o
11. United States Environmental Protection Agency. Sulfuric Acid/Permanganate
Cleanup. SW-846 Method 3665A, 1996. '
-12. United States Environmental Protection Agency. Closed-System Purge-and-Trap and
Extraction for Volatile Organics in Soil and Waste Samples. SW-846 Method 5035A, 2007.
13. United States Environmental Protection Agency. Inductively Coupled Plasma-
optical Emission Spectrometry. SW-846 Method 601DC, 2014. _
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‘Agencix. Mercury in Solid or Semisolid
Waste (Manual Cold-Vapor Technique). SW-846 Method 74718, 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™

a4 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 ChromatOgrapmc/
Mass Spectrometric Method™

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

8 Benzol[g,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 Chromatographlc/
Mass Spectrometric Method?

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

12 | Carbazole Liquid-Liquid Extraction, Gas Chromatographic®

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

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

15 2,4-D Liguid-Liquid Extraction, Gas Chromatographic?

16 Dibenz(a,h)anthracene | Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™?
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17 Di-n-Butyl...
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17 Di-n-Butyl Phthalate - Liquid-Liquid Extraction, Gas Chromatographic/
' Mass Spectrometric Method®
18 Diethyl Phthalate Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®
19 2,4-Dimethylphenol Liquid-Liquid Extraction, Gas Chromatographic®?
20 | 2,4-Dinitrophenol Liquid-Liquid Extraction, Gas Chromatographic”
21 2,4-Dinitrotoluene Liquid-Liquid Extraction, Gas Chromatographicm
- 22 | 2,6-Dinitrotoluene Liquid-Liquid Extraction, Gas Chromatographic™
23 Di-n-Octyl 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 Chromatograph;c/
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-Ligquid Extraction, Gas Chromatographic/
Mass Spectrometlric Methodm
i Polychlorinated Biphenyls LTquid-Lidurd Extraction, Gas Chromatographicm
- PCB 1221
- PCB 1232
- PCB 1242
- PCB 1248
- PCB 1254
38 Phenanthrene Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric n'\!\eﬂchod[ZJ
39 Phenol Liquid-Liquid Extraction, Gas Chromatographicm
40 Pyrene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Methodm
41 Toxaphene Liquid-Liquid Extraction, Gas Chromatogra;:)hin:[23
42 TPH (Cs-Cp) Purge and Trap, Gas Chromatographic/
: Mass Spectrometric Me‘;hodm
43 TPH (Cig-Cyg) Separatory Funnel Liquid-Liquid Extraction,
' | Gas ChromatOgraphic[ZJ
44 TPH (C,1¢-Css) Separatory Funnel Liquid-Liquid Extraction,
Gas Chromatographiciz]
45 2,4,5-Trichlorophenol Liquid-Liquid Extraction, Gas Chromatographicm
46 2,4,6-Trichlorophenol - | Liguid-Liquid Extraction, Gas Chromatographicm
a7 Vinyl Acetate Purge and Trap, Gas Chromatographic/
Mass Spectrometric Methodm

fsufnaviseTagitlailéudn $1uau 7 ;enns
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1 2,4-D 1) Waste Extraction, Separatory Funnel
Liquid-Liquid Extraction, Gas Chromatbgraphic
Method "
2) Soxhlet Extraction, Gas Chromatographic
Method' "
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2 Mirex 1) Waste Extraction, Separatory Funnel
Liquid-Liquid Extraction, Gas Chromatographic
Method!*41¢
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*é7] '
- Aroclor 1242 _ 2} Soxhlet Extraction, Gas Chromatographic
- Aroclor 1248 Method™"

- Aroclor 1254
- Aroclor 1268
4 Pentachlorophenol 1) Waste Extraction, Separatory Funnel
Liquid-Liquid Extraction, Gas Chromatographic™*4
2) Soxhlet Extration, Gas Chromatographic
Method™¢

5 Trichloroethylene 1) Waste Extraction, Purge and Trap,

Gas Chromatographic/Mass Spectrometric
Method™*®!

2) Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method®'®

6 Vinyt 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,s,u,ls}

2) Waste Extraction, Digestion, Graphite Furnace
Atomic Absorption Spectrometric Method;
Waste Extraction, Colorimetric Method;
Calculation Method!"1213)

3) Waste Extraction, Digestion, Inductively
Coupled Plasma Method; Waste Extraction,
Colorimetric Method; Calculation Method1013!

21!
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4) Digestion, Flame Atomic Absorption
Spectrometric Method; Alkaline Digestion,
Colorimetric Method; Calculation Method™51113
5) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method; Alkaline Digestion,
Colorimetric Method; Calculation Method™**%!
6) Digestion, Inductively Coupled Plasma
Method:; Alkaline Digestion, Colorimetric Method;
Calculation Method®>%!%!
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1 Acenaphthene

2 Anthracene

3 Benz(a)anthracene

4 Benzo(b)fluoranthene
5 Benzo(k)fluoranthene

Benzoic acid
Benzo(a)pyrene

8 Benzol(g,h,iperylene
9 Bis(2-chloroethyl)ether
10 Bis(2-ethylhexy\phthalate

11 Butyl Benzyl Phthalate

| Mass spectrometric Method!!"!

Soxhlet Extration, Gas Chromatographic/
Mass spectrometric Method*”

Soxhlet Extration, Gas Chromatographic/
Mass spectrometrié 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 Chromatogra phic/
Mass spectrometric Method™**
Soxhlet Extration, Gas Chromatographic/
Mass spectrometric Method”*”

3m@5
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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“-lﬁ]
16 Dibenz(a,h)anthracene Soxhlet Extration, Gas Chromatographic/
'Mass spectrometric Method”
17 Diethyl Phthalate Soxhlet Extration, Gas Chromatographic/
Mass spectrometric Method!™*"
18 | 2,4-Dimethylphenol Soxhlet Extration, Gas Chromatographic Method!*!
19 2,4-Dinitrophenol Soxhlet Extration, Gas Chromatographic Method ™)
20 2,4-Dinitrotoluene Soxhlet Extration, Gas Chromatographic Method™*”
21 2,6-Dinitrotoluene Soxhlet Extration, Gas Chromatographic Method™!
22 Di-n-Butyl Phthalate Soxhlet Extration, Gas Chromatographic/
Mass spectrometric Method*”
23 Di-n-Octyl Phthalate Soxhlet Extration, Gas Chromatographic/
Mass spectrometric Method™**)
24 Fluoranthene Soxhlet Extration, Gas Chromatographic/
Mass spectrometric Method'”
25 Fluorene Soxhlet Extration, Gas Chromatographic/
Mass spectrometric Method”**)
26 Hexachlorocyclopentadiene | Soxhlet Extration, Gas Chromatographic/
_ Mass spectrometric Method”*”?
27 Hexachloroethane Soxhlet Extration, Gas Chromatographic/
Mass spectrometric Method"*"?
28 .| Indeno(1,2,3-cd)pyrene Soxhlet Extration, Gas Chromatographic/
' Mass spectrometric Method”**?
29 Isophorone Soxhlet Extration, Gas Chromatdgraphic/
Mass spectrometric Method™**!
30 Methyl Bromide Purge and Trap, Gas Chromatographic/
Mass spectrometric Method®*®
31 | 2-Methylphenol Soxhlet Extration, Gas Chromatographic Method*”
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32 | 2-Methylnaphthalene 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/
h Mass spectrometric Method"!*!
40 Polychlorinated Biphenyls Soxhlet Extraction, Gas Chromatographic Method™"
(PCBs)
- Aroclor 1221
- Aroclor 1232
- Aroclor 1242
- Aroclor 1248
- Aroclor 1254
- Aroclor 1268
41 | Toxaphene Soxhlet Extraction, Gas Chromatographic Method™é
42 TPH (Cs-Cg) Purge and Trap, Gas Chromatographic/
Mass spectrometric Method®*®
43 TPH (C5-Cie) Soxhlet Extraction, Gas Chromatographic Method™®
44 | TPH (Co16-Css) Soxhlet Extraction, Gas Chromatographic Method™
45 2,4,5-Trichlorophenol Soxhlet Extration, Gas Chromatographic Method™
46 | 2,4,6-Trichlorophenol Soxhlet Extration, Gas Chromatographic Method™*”
a7 Vinyl Acetate Purge and Trap, Gas Chromatographic/
Mass spectrometric Method®'®
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1. N3EYITNQAAMNTIL. UTENIANTENTIQARINNTSY, W.A. 2548. 309 mﬁﬁﬁmﬁ'wﬁqa
vidoTanfilalduds srefinaiyiunen. 25 unsiau 2549 W 123 poufile 114,

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

3. United States Environmental Protection Agency. Test Methods for Evaluation
Solid Waste Physical/Chemical Methods. SW-846, 1997.

4. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Acid Digestion of Sediments, Sludges, and Soils.
SW-846 Method 30508, 1996. |

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

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

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

8. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Sulfuric Acid/Permanganate Cleanup. SW-846 Method
3665A, 1996.

9. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Closed-System Purge-and-Trap and Extraction for
Volatile Organics in Soil and Waste Samples. SW-846 Method 5035A, 2002. |

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

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

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

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

T196A, 1992. o~
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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 80818, 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.

Spv!

(undmged dasanaila)
gennsmsngunmgndlniensinnasuntite
anvnaluisaljuRng

nqunasgWItmyliensinaseuaafviasns oo jiRing neside wanidouduuaivlsinu naulssnugaamnss Ins. o blbolb dado



MUl AEVINGSY
OUUNTET N B wrejawgy iy
LWATITNT NTINNY eocoo

ﬁ N omeol®)/ gamo

b@ WNAN  lodod
= o a  aa &
9ed aULUaAAINILATENTNANYNILATIEN

3oy nssuMsgiants uSEy weiladanedeslne i

& =t o é’ i i = = = 1 - R = g
il Awetiunelew/monng/masuuUanyaans uwastlnasuaivranpauRnsinsenonu
v =
ANUN o N BNAL bEoe

a a1 W o = o ele ¢
Fefidwnene enasuuuiemitdaldsunasyaainsiarasuaneiiag ey
U3t wallrdawndeulve 970 31U o Wi

W e w = - e a = 8 a wa a
anuniiedenionsds u3Em madadanadeuing $1fin FeeujiAnsinsiionsu
= = & i s
wunley 2-omd ANUNANATN 0/ FOUTWATU o ULYNATHIUG LAWY NTUVNUMIUAT
o o da &
vawdsuulasyrainsuazasuaiufiingen AnuaBauIILG Uy

nsul59URAEMNTINATTUUA? flennadiuded
o. Wonidnidwmihfissd e foRmsiased d1uu e 518
wenessss EuTau wunsdoy Henb-1-cRce
. Wifiuveutheasuaiiuiiasziluemeds 910U o 11ems muddidande
oils nisfeatuilsemumenyniounisdorongiutunulowiewjianmsieneionyy
7 8 omeole) eeves a1TUT a¢ AANAL babm ABIUTUT em TunA bdod

= = o
Fa5suyiens U
YDLAAIANNNURD

(Enmy desanaila)
dnivenmanisruignsiiay Shwisnisuny
RomnemInasiisuanieudeuaivlsen
UfuAnemaunvedufinsalssnugnamn

nesiduasifeuisuaiwlssnu
nauNNAIINITMTIRTEIMaasuNaRwwaznziduieUg Uinns
3. o blbols ook o blbol €aa®

nsa15 o bmée nded



2 ot 4 Y qlq
endsuuLiendsisiuisullatuaaInsuasasuanuiNaTIER
UTev wiadedandaulve 911 launzLiey 2-eas
d al :Il -
1 31 omeo(e)/ @ & MO MUN g ¢ FNAY  lbede

1 = g g
vaudwasuaneildTuTunzideuannsulssnugaaunssy 91U o 918015

" °
1N NREAY 131
anaudl d1suaNy WAz
1 Sulfur Dioxide Instrumental Analyzer Method
2 =
[RiGEFREMNEL

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

s o
e
(uSneynd davenaila)

fEnasmingunmgnBmAinTeineasue e

weanelevinaufiRm

ngAsIIBMTIRTsivassuLaivuasdsuisw fiins nedideuaniousouatelsay nsulssugaamnsy . o bleols cool






AMANUIN Y

Tuaygadudnsraiauazinszianiaznis
VIN9IULNENUANSDU LLE9E219 LHee wazansiadl
auns1eluussennia

L2 )
e






Wuu na.ugy

DEIGEE]

NINETARNITUAZANATIIUTIY
Tuayn
= T o = « o o w a
Wugliuimsasndauaziiassianiznisinuinefussiuaudou

=
Tuaygaeil odosonladbe-ooon

£

oyl \3smadadwoedenlne sdn
mwnloulfyeea._cekddanooddna. ... e
Ao Lauil.ale FoHTHAMML 0 &6 BUIIFLWIUGY LUNSEN UG ATUVINNMIAT
Wufiyaradliuinisinanuasniy eneunl uasanmwndealumsieu aungassmns
fmussnesgidlunsuing damsa wazaniunistuaiianede mdiausi weranusdey
lunasdtraauiieafuaiufen uasing wasdss e, e lun1sasiaiawasiesiss
anmynsvhaudeiuszdursieu Ussneutungnsensismstunsdouua gMTRYRRLAUSNS

o - 9] - o o ' o e
WwedusIuANNYanNY 91feundly uasanmwindeulunsyineu wa. o Wimsesvlyds
manade 91wl uaranmuwandeulunsieu we. beee Inelypains S ¢ 1

= L
ar L

: 1o ﬂl ar = as d ar
YU AELATUN .‘)d SUNMAN WA, bdoe INIUY 2™ FUIAN W.A. b o

W o Ui o€ Suneu WA beoa

/

(WAl nMuia)”
HnT29519n3ns0 TR WM suny
sduAnsuaiaAnisuasAuATEMIINY



o
MedoyAanLuuTnelusygn
= = ar - « o A o & )
fulifypragliuimsameiauagiasisianiznmsvinnuineiuanuieu
U99US M wintrdwandadlng 3719

P
luaygnaw ozoe-om-odoe-ocom

o. Weluzdy Yy sh
. WNEANINEAA _ Jengailu
o UNEANFAATYN ogfiiy

& WenANa UMNA

&  wnameusin Tawnd

o I
ar ot

ﬂy o d ar = oa d al
YAl AWAIUN o€ FunNAN WA, bdoe DITUN oM SUIIAU N.A. oo

WY Juf o€ SuAu N.A. béoE

/

Ll
(uwauwad NINLN)
ARTI931TN 3TN U URTIIMsuny
oduAnsuadEANISLALANATOTINY



WUy nn.ugy
Tiyana

NIUATARNTUALANATOILTIY
Tuayma
= Y oe at = ¢ 8 = ar s
Wugliuinsnsiadauaziinseianizmsineuifeatussauides

U

o
Tuayaaaei ogom-om-lndoe-000m

'luﬂﬁumummnummau WeE N WagdE .. m;z.c;:eg_lun'ﬁmmma qm'swan'nun’ﬁwmu
_L_O_ﬂ']ﬂy_ﬁ‘g_ﬂu_t_ﬁili UﬁzﬂﬂUﬂUﬂQﬂ‘is‘ﬂ’l‘i'Nﬂ'?'i'?.luVlSLUEJULL'ﬂzﬂ"I"JB‘I{ﬂJu'lﬂhv‘TU'iﬂTi LWﬂﬂQLﬁiﬂJﬂ'ﬂN

Uaoasiy e1fheundly uazanwuindenlunisiiau we. beoe wimsesalygRanuvasnde
21¥ountly uazamvwaaderlumsiu wa. eeee Tnsfiyaains 1w ¢ e

v e
a ar

Viall FAWITUT o€  SumAL WA lodox BYUT O SuAN WAL odod

W & Wi o funau we. beoe

Sa,s

(UpEuNIYd MNKAT)
An5I9519Msnsu YTRTwNTUNY
a%uﬁﬂsuai’ﬁﬁmimeﬁuﬂimmwu



o
MeTeyrmnsuuunelusygs
L‘ljﬂﬁﬁl'{ﬂﬂaﬁa‘lﬁu"%ﬂﬁﬁﬂﬂ'?ﬂua:ﬁLﬂ‘ﬂzﬁﬁ.ﬂ'l'.wm R T T NIE- (O
Y99UTEN walladuneseulne 91in

-
luaynari odom-om-odoa-ooom

o Weloyiy Yryjuieysh
. WNENNEAA Ponguy
o unangiavgn ogjilu

2
€ WenAna UVTNA
&  unameusinyg leunad

A
e =

5 | 9 ) = o oo w
YU FRLLATUN Qi TUAU N.A. bdoe 09U 20 SUIAU N.A. bdoa

} ar 4 @l
W u uf o SurAy NA. béoe

32—»»/

(uauwad AINKAT)
Q’m'mswm‘sniu UfiRTumsuny
BEUANIUAIERNITUALANATEILTIY



WUy na.ugy
HAyRAa

NIUFIEANITUAZANATOILTINY
Tuaygyn
= v oo Y a ¢ o = a o i
WugWiuinsamaiauasdiassidnazmaitnuinenfussiuuasadng

Tuayayniaeil ogob-on-ndba-000m

Tunsvisuieaiuennien ke ez . bees lunsareiasasiienstannenvnany
Weafuszdusaaing Ussneufungnssnsumstunsideunasnmseugnaliuimsiedaeiuna
Uaonne e18ieundly uasanmwandanlunisvinnu wa. bese wimszrulydfinulaenste
91freunly uaranmwindenlunisviny wa. eeee lnsfiyeains st & e

4 L4
o LY

4 1 ar 4 LY A at
MU AUATUN 9€  SUAU WA, bdbe DUl M Uy WA, bdon

v ar = ar
WY o Ui o Sunnau wa. bebe

s—rw /
WsEUnId ML)

3 o LA
HR329519M1INTY UFURTwnsuny
a5 UANTNEIEANITULAYANATOWTIY



- v
Meeypansuuunelueyn
= = X ol - a 4 s 1
Wuilfypeadiuimsanolauasimnsdannemahvuiefuuasaing
989U5en nedeadasndaulng $1in

Tuaqmu’mm'uﬁ odob-om-bdba-coom

o. Wetllusdy yaygiesh

. WA Jenguilu

o uNamgiavg agily

& UUNANG UWTA

& unaAmBNTIM Toannd

il Raudtiull o€ Fumen W edoe HOuRl 2 Suneu na. edon

i o o 4 ot
Wl & Ui o€ Fuau WA, b&oe

’>S'.L,...- /

(Wwaunad neui)
ARTIaTIwmInsy YR emsuny
aiUANTNATARNIUASANATOWTNM



WUy nn.Ugy

dfynpaa

NTUEITANTUASANATEIUTINTY
Tuaygn
Wudliusmsanadaszduanududuresasaiisunse
Tuussmevesanuivihey uazanuiifiuinuansiaiidunsie

Wulliyarailivinisiumiudasedy erfheunds uasanmuandeslumsien sungnizng
Anusunssgulunisuin dama wazdndunsfuniuasesy ettt uasaniwedoy
lunsyhsudgduasiaddunae weleees lunndudliuinimmsaisszduayduiy

- o d a l'd a4 -l e
vesansaddunsisluysInang AYDIANIUNY Y. kazanIuLiiy ANWIAIILANEURNTIEY
(%) & ] 2 oa 1 - ar = Y
Usznauiungnssninmstunzilsusasniseygaliuinisiteduaiuninuvasasy ardounde

wazan muIndenlun1svineu we. beo uimsesivdyginnudasade e1ioundy uas
anmuwnaeulumsvhem ne. eees Tnofiyprains $1uu e 518

L p 4
ot ar

vall saudiufl o  Furiau WA bebe U 2Mm SuNAYL W.A. oo

v Y | o
W i o€ funen W, beoe

g 7
(WgaunIl Aeuia)

HR5I9s19n1snTN U Rssansuny
sdufnTuaiaimsuazAuaseusIy



swieyransunuuneluayanm
Lﬁuﬁﬁqﬂﬂaﬁﬂﬁu%m‘sm's’mi’ﬂizﬁum'mLﬁﬁuﬂaqmﬂ.ﬂﬁﬁumﬁa'lw‘ﬁmmﬂ-zmaamuﬁﬁwmu
wazganuiiiusnnasedduane
y0eUsn wailadawandeslny $1in

Tuayn e cbos-ombéoe-ooom

0. Weluydy Y ufiesh
. WwUium yadans
o YU eRUR(]
< wwlszndn Juny
& Wgigna quh

5. wefeshdng Tud

o, WESENIA NG
& wedsia Bunziad
<. Wil Waanu
®0. UNYsUUR Urdy
@0, WUTILYE agnTud
ol. UHFY ARy
o, UNATITIUAS {3829A
oc. Wwatiundy ey
od. YN [SEETY
@. WEgINY ugfnu
o, WNANIBER U
oc. 117 5.0, Tanw gATUIA
oc. UNENUIM FJusud
bo. WeaTInim dmad
be. UNANTV gisnyd

[
el
U

& 4 A o ol A ar
Vel AaUATUR 9@{ 5UIAN W.A. bdde TITUT OM FUAN W.A. bdoe

ol o
W o i 2€ $unen we. odoe

e/

(gaunal M)
ARTIITIYNNIATH YURTATUNY
BSUANTUATARNTUAZANATRTNY



Wuvu naLugy

diyanas

NIUATHANTUBLANATOMTITY
Tuaygn
Wudliuimslmssiszduanududuvessanaiisunse
TuussenmeAvassauihey uazanuifivinvansedsuame

Tuaygmavil clooln-om-edne-0oom

1uﬂﬂ§_ﬁ1§jukﬁﬂlﬁuﬁjiL.F}ﬁ’éfu’P]Elil.ﬂﬂimitib_llimﬂﬂuélﬁuﬁﬂjiﬁilﬁ?mﬁ;i&ﬂilﬁﬁi&ﬁuﬂ.?ﬂm
viudunasinaddunssluuassnavasaayitiny weranuifufnmanadsunie
UszneudungnssmiamstunadeusarniseygrliimaiiedasSuruaonds endounde
wazanInuInasulun L W bebe wimsssrdyginuvasass a13reunse
wazanmundenlum i we. beee lnsiiyaansudoineins s & 51

2 o
ar a

& 1o o Y] = w o )
VU AALLAIUN 951{ SUINAL WA, bé&oe UV 26 TUIRU W.A. oo

w w
W ufl o $urey WAL beoe

Sa

(WeauwYd nawda)
Amsa9s1Asne UfoRsemsuny
a%'uﬁniuafi’ﬁﬁnﬁl.tazﬁm*saé.usmu



al
Metayransuuuneluaygm
o, A-h. s - £ o v v o o e
WuilfiyreagWiusmslieresiinssiuamudaduresasiedidusneluussenimvesaamivine
-l as -l
wazaeuusnwEsAilsunse
Ya9UsEY wmatedawndaulneg d1Am

=
luaygniaei oeolb-oa-odoa-coom

@. WBRlgNed lamgan

. UNININAA Wwerinnne

o, UNEINBNIN dund

& UNAINUNIIIN Sulszasley
& uwAnddng Woeay

o. unaaligeg asua

. U9 T ey

&. UNaNuadnenl fluema

(9 .
ot &

"J 1 ar A s o i B
Vel Faurul o SunAu WA odoe HTTUR OM FunAu WA, odon

2 | w
W o il o€ funeu wa. beoe

(weanwad neuia)
gns1es1unsnsy UuRsgnsuny
afuANTLATARNITUAYANATOIUTINY



