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CONTROL UNIT CALIBRATION

( Metric units , mm )

Date 1i-Mar-22 Initial  Final Average
Barometric press, Pb | 758.0 758.0 758.0 mmHEg
Dry Gas Meter Data Reference Dry Gas Meter Data

Console No. M56-01 Serial No., 913428

Metering System ID Model. $-110

DGM Number 8005333 Correction factor{¥Yr) 0.982

DGM Model SK 25 Last Calibration Data] 01-Jun-21
Orifice Ref . DGM Temperature ( ’ C)
DGM
manometer DMG |Volume | Ref Dry Gas Meter Time AH@
Correction
setting AH Volume v, |DGM Outlet | Avg min mm H,0
Inlet T, factor (Y)
mm H20 V, Liters | Liters T, T, T,
15.00 100.00 1060.02 | 28.00 | 28.00 | 29.00 | 28.50 8.17 0.9820 47,5788
25.00 100.00 99,95 | 28.00 | 28.00 | 29.00 | 28.50 6.31 0.9817 47.3475
50.00 100.00 99,73 | 28.00 | 28.00 | 29.00 | 28.50 4.44 0.9815 46.9985
80.00 100.00 99.47 | 28.00 | 28.00 | 29.00 | 28.50 3.51 0.9813 47.1312
100.00 160.00 99,25 | 28.00 | 28.00 | 2%.00 | 28.50 3.14 0.9815 47.2388
Average 0.9816 47.2590
Dued Date of Calibrate ii-Mar-23

%’5
Calibrated by : j
L/ “

Approved : ﬁa%cﬁ‘“ E

Thai Environmental Technic Limited

® Tel - +66(0)2373-7799(Auto) Fax : +66(0)2373-7979 @ admin@tet1995.com € www etl995.com

116 Soi Ramkhambaeng 145 Khwaeng/Khet Saphan Sung  Bangkok 10240 Thailand




Equipment :
Manufacturer:

Model:

Serial No.:

iD No.:

Condition As-Received:
Received Date:

Calibration Date:

Reference:
Ambient Temperature:
Relative Humidity:

Atmospheric Pressure:

Procedure used:

CORPORATE

TECHNOLOGY PROMOTION ASSOCIATION (THA}LLANDJAPAN)
SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOL 18, SUANLUANG, SUANLUANG, BANGKOK 10250
TEL. 0-2717-3000-24 FAX. 0-2719-9484

Certificate of Calibration

Barometer
Lutron
PHB-318
B011409
No.3

Used item
07 April 2022
19 April 2022

2204-0187WSC
(23 +2)°C
(50 £ 15 ) %

1012 mbar
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NSC-TISH-TIS17025
CALIBRATION 0008

Certificate No.: 22P1272

page: 1of2

This certificate may not be reproduced other than in full,
except with the prior written approval of the head of
Corporate Services 3: Equipment Calibration and Testing Services.

Submitted by: Thai Environmental Technic Limited

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

The calibration was conducted by direct comparison meth
Standard according to in-house calibration procedure CP-

Gauges, Edition 03/2014 " as a guidelines.

Condition of this result of calibration

1.Reference standards instuments :

Instrument

1) Digital Manometer

2.This result of calibration

Model
767367

3 Scale and conversion factor is 1 kPa = 7.50062 mmHg

4.This result of calibration instrument was in absolute pressure.

5 This instrument was used clean air as pressure media.

6.This instrument was installed in vertical orientation and center of

Serial No.

91R724799 22P396

was made on requested at the point specified by customer.

connector was used as the reference level

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

8.This Ceriification is traceable to the

National Institute of Metrology Thailand (NIMT)

Calibrated by :
Issue Date :

Suksan Khankaew
20 April 2022

Approved Signatory :

International System of Unit maintained at:-

Abtepe] §.

Certificate No.

od against Pressure Measuring instruments
P10, using " DKD-R 6-1 ; Calibration of Pressure

Due Date
08 Feb 2023

[ ] Phalinee Prabpaipal
{ ]Sura Suwannasti
[/{ Attapol Panurach




Result of calibration:- Without adiustment Range : 730 mmHg to 770 mmHg
—=xmsslraipradon: - Without adjustment hange :
Eunction:- Absolute Pressure Measurement Resolution ; 0.1 mmHg

Increasing Pressure

Applied Pressure (mmHg) | 730.85 | 740.85 750.85 | 760.85 | 770.85
UUC* Indication (mmHg) 731.8 7415 751.5 761.8 771.5
Error (mmHg) 0.75 0.65 Q.65 0.75 0.65

Decreasing Pressure

Applied Pressure (mmHg) | 770.85 | 760.85 750.85 | 740.85 | 730.85
UUC* Indication (mmHg) 771.5 761.6 751.6 741.6 731.6
Error (mmHg) 0.65 0.75 0.75 0.75 0.75

The uncertainty of measurement was * 0.27 mmHg
" UUC = Unit Under Calibration

The reported uncertainty of measurement was based on a standard uncertainty multiplied
by a coverage factor k = 2, providing a level of confidence of approximately 95 %,

-000-

Cert.No.: 22P1272

Page: 2 of 2
Attnpet £
a 1101876 §
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES

. . \ BN
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250 %7
TEL. 0-2717-3000-24 FAX. 0-2719-9484 it NSC-TISI-TIS7025

CALIBRATION 0008

Certificate of Calibration =~ cerffests "o %2778

Equipment Digital Thermometer With Sensor
Manufacturer: Digicon This certificate may not be reproduced other than in full,
except with the prior written approval of the head of
Model : DP-52 Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: 1.411635
D No.: No.10

Condition As-Received: Used ltem

Received Date: 01 February 2022
Calibration Date: 15 February 2022
to 23 February 2022

Reference: 2202-0015DSC Submitted by:  Thai Environmental Technic Limited

Ambient Temperature: ( 25 £ 3 ) °C
1/6 Soi Ramkhamhaeng 145, Khwaeng/Khet Saphan Sung,

Bangkok 10240

Relative Humidity: (50 £20)%

Procedure used: Calibration were conducted using in-house calibration procedure CP-T01 according to comparison with
Industrial Platinum Resistance Thermometer (IPRT) into liquid bath temperature controfler and comparison
with Standard Thermocouple (Type R/S) into high temperature furnace.

The temperature scale used was based on ITS-90.

Condition of this result of calibration

1.Reference standards instuments :

Instrument Model Serial No. Certificate No, Bue Date
1) Digital Thermometer 1529 AGB6176 2111248 16 Nov 2022
2) Industrial Platinum Resistance Thermometer 5627 739437 2111248 16 Nov 2022
3) Digital Thermometer 1529 A4B760 211912 07 Sep 2022
4) Industrial Platinum Resistance Thermometer 5627-12 571974 211912 07 Sep 2022
5) Digital Multimeter 2700 4016315 EE-0106-21 14 Oct 2022
6) Standard Thermocouple Probe (Type S) 5650-20 9569 TT-0037-21 02 Apr 2022

2.The 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 maintained at:-

-National Institute of Metrology Thailand (NIMT)

Calibrated by :  Thatchanan Chankong Approved Signatory : /
issue Date : 25 February 2022 [ ]Phalinee Prabpaipal

[/?natohawan Khunpiluek
[ v/] Wanlop Larpkurn




Cert. No.: 227328
Page.: 2 of 2

- Resulf of Calibration:- Without Adjustment

Function: Temperature measurement for Channel T1
This equipment was connected with Thermocouple Type K S/N. 11005001 ID No. 10
Dimension of probe : Diameter 8 mm., Length 1030 mm. Sheath material : Stainless Steel

Immersion Standard uycr Uncertainty
Depth Temperature Reading Error of Measurement
{mm.) (°C) (°C) (°C) (£C)
150 200.0043 200.7 0.6957 0.73
150 400.0056 400.3 0.2844 1.4
150 800.01 508.9 -1.11. 3.1

UUC* : Unit Under Calibration
The reported uncertainty of measurement was based on standard uncertainty multiplied
- by a coverage factor k = 2, providing a level of confidence of approximately 95%.

-00o-

a 1096622
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES

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

e )

Manufacturer :

Model :

Serial No. :

o e L

ID No.:

T

Submitted by :

e

e
—

o o e

“.

Location :

Received order :
Calibration Date :

Ambient Temperature :
Relative Humidity :

o

¢

Calibrated by :

Approved by :

(
(./ ) Malee Butkruea
() Suwit Imjai

SRR do R d o geiie d o e 8 o

* e

Issue Date :

) Pornthippa Taméyakul

CALIBRATION 0008

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

Certificate of Calibration

Electronic Balance
Mettler Toiedo
AB204

11 16392227‘
TET.LAB.BALO1

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

Balance Room

20 April 2022
22 April 2022

15 °C to 40 °C
30 % to 90 %

Uthen Kankawi

Wkw -

Approved Signatory

.6 May 2022

G The Uncertainties are for a confidence probability of approximately 95%

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

Approval of the head of Corporate Services 3 : Equipment Calibration and Testing Services.
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Equipment : Electronic Balance Cert.No.: 22MM27
Condition As-Received : Used ltem Page: 2 of 3
Reference : 2204-03690C-16
Procedure used :-

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

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

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

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

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

a 1105869



. Equipment : Electronic Balance
- 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
(g9) (g9) (g) (g9) (g9)
-0.0003 -0.0003 -0.0003 -0.0004 0.0000
- 3. Departure from nominal value
Balance Measurement
. Applied Weight Reading Correction Uncertainty
(9) (9) (9) (tmg)
Unload 0.0000 0.0000 0.13
" 0.01 0.0099 +0.0001 0.13
0.1 0.0999 +0.0001 0.13
0.5 0.5000 0.0000 0.13
1 1.0001 -0.0001 0.13
5 5.0001 -0.0001 0.13
10 10.0000 0.0000 0.13
25 24,9998 +0.0002 0.15
50 49.9998 +0.0002 0.15
100 99.9998 +0.0002 0.22
200 199.9997 +0.0003 0.35

Certificate No.: 21M1956

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

-000-

1 22MM27

Page: 3 of 3

Cert.No.
2 3 2
1 1
5 4 5
Front Front

Nl
I 66\

Front

Maximum difference between
off-center and central loading

(g)

0.0003

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

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

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

a 1105868



Thai Environmental Technic Limited
VSEN malagsIaasy ng 9106

Q

Portable Gas Calibration Report

Date of Calibration: 8-Mar-22

Manufacturer : E-instruments Ambient Condition
Instrument Model : 44008 Temperature (23+5°C):  25.0 °C
Instrument serial no. : 2763 Humidity (55+15 % RH) : 55.0 9% RH

Instrument ID : 2_

Standard gas References

Oxygen (0y) 27960 Linde August 4, 2023
D025806 Linde August 18, 2023
Nitric Oxide(NO)
D271295 Linde October 12, 2022
D824500 Linde October 11, 2024
Sulfer Dioxide (S0,)
D271305 Linde October 11, 2024
D824500 Linde October 11, 2024
Carbon Monoxide(CO)
D271305 Linde October 11, 2024

Calibration Results

0.0 0.0 0.0
0, (%ovol) +0.2 % vol PASS
13.9 13.9 0.0
0.0 0.0 0.0
NO (ppm) 199.0 i98.0 -1.0 PASS
393.0 392.0 -1.0
0.0 0.0 0.0 +5.0 ppm 0...100 ppm
S0, (ppm) 406.0 404.0 -2.0 +5% measured Value PASS
804.0 802.0 2.0 101.....5000 ppm
0.0 0.0 0.0
€O (ppm) 404.0 403.0 -1.0 PASS
793.0 790.0 -3.0

e

H //7
Calibrate by: b/\ - 6 ‘ Approvgd by: /;:W @

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)2373-79 79 e admin@tet1995.com e www.tet1995.com



FTE"" Thai Environmental Technic Limited
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Personal Pump Calibration Report

Equipment Type : Personal Pump/Parameter
Equipment Range : 0.1-7.0 1/min
Calibration Range : 0.1-4.0 1/min
Calibration Type : Drycal
Calibration S/N : 4491
Personal Pump Hi Flow/Low P P P
Item AN 1 AN 2 ANY 3 Average Uncertainty
S/N Flow
1 20151102081 1.0 0.9982 0.9982 0.9982 0.9982 +0.0000

Calibration Date__ 09 /05 / 65

Calibration By QJ 320N

c = SD

Jn

Standard deviation

Remark : Uncertainty Type A

SD
X

Mean
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-J APAN) m
~ CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES PN

N

IO ,
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 AT pod ‘ TH
TEL. 0-2717-3000-27 FAX.0-2719-9484 CALIBRATION 0008

Cert.No.: 21CHO589
Page.: 10f3

Certificate of Calibration éf'f

A»;&bnﬁ\ym;&/av%ap%a.%awﬁ‘g\duﬁv e AT

N

Equipment :
Manufacturer :
Model :

Serial No. :

ID No. :

Condition As-Received:

Received Date :
Calibration Date :
Reference :

Submitted by :

Calibration Place :

Ambient Temperature :
Relative Humidity :

Calibration Procedure :

Calibr'ated by :

Approved by :

( / ) Malee Butkruea

Spectrophotometer
Labtech
Blue Star A

1606UV1507

Used ltem

02 November 2021
03 November 2021
2111-00060C-5

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

Laboratory (Thai Environment Technic Limited)

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

In - house method :

CP-OCH4 based on ASTM-E 275-01

Uthen Kankawi

el -

Abproved Signatory

ee»;\%m?%ah@ﬁapf%mgk;\%agqﬁéa¢qgagqﬁge¢/gﬁa(/ﬂgnf

o AT M&%ém&g\_y/uﬁi\\;ﬂe

() Saithip Meangmai
() Warakorn Lerngagtrakul

N
[N

Issue Date : 9 November 2021

T #1P—

The Uncertainties are for a confidence probability of approximately 95%

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

e %‘K‘J/Jc‘»

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

4

A=
_/&

e

o

Wi?
wwﬁ%%,@%@@?ﬁ%ﬂ?ﬁ@%&;‘%ﬁ?%ﬂ@ﬁ@ngfﬂw SR gﬁefﬁgee@f@ e
A 0034258

?@

3

2 %«w
d

|



Cert. No. :

Page :
Condition of calibration result
- Reference Standard Materia :
M@r_i:;x_l Serial No. Certificate No. Due date

1. Absorbance Standard set - 32593 85665 17 July 2022

2. Absorbance Standard set 32595 ‘ 86622 08 Sep 2022

3. Wavelength Standard set 29829 94776 02 Sep 2023

4. Wavelength Standard set 29829 04777 02 Sep 2023

5. Stray Light Standard set 32629 107773 23 July 2022

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

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

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

Spectral BandWidth o2 nm
Scan Speed : Slow

Calibration Results : without adjustment

Wavelength Accuracy

Certified Values Uncertainty of Coverage
UUC Reading
of Reference Material Measurement Factor
(nm) (nm) ~ (£nm) k
361.00 360.8 0.16 2.00
472.47 ‘ 472.0 0.16 2.00
536.66 537.0 0.16 2.00
684.49 | 683.8 0.17 2.00 5
§79.27 879.4 0.17 2.00
a 1080441

21CHO589°
2 of 3
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Cert. No.: 21CHO589

Page: 30of3
Calibration Results : without adjustment
Photometric Accuracy »
Wavelength Certified Values Uncertainty of Coverage
UUC Reading
of Reference Material Measurement Factor
(nm) (Abs) (Abs) (+Abs) k
Zero 0.0000 0.0028 2.00
: 0.5704 - 0.5659 0.0028 2.00
420.0
: 0.7139 0.7074 0.0028 2.00
1.0019 0.9893 0.0028 2.00
Zero 0.0000 0.0028 2.00
0.5204 , 0.5165 0.0028 2.00
546.1
0.7000 0.6955 0.0028 2.00
0.9814 . 0.9760 0.0028 2.00
Zero 0.0000 0.0028 2.00
0.5621 0.5569 0.0028 2.00
635.0 '
0.7650 0.7595 0.0028 2.00
1.0738 1.0669 0.0028 2.00
Stray Light
* Straylight at
Readingat  279.73nmz 0.11 nm
279.73 nm % 0.11 nm
Abs 1.9183
%T 1.19
Remark

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

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

- Result = Pass, If Absorbance > 2.00 Abs and Transmission < 1.0 %T at Wavelength 279.73 nm + 0.11 nm
- *: 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 %.

-00o0-

a 1080440




RECALIBRATION
DUE DATE:

January 18, 2022

Calibration Ce

rtification Information

Cal. Date:  January 18, 2021 Rootsmeter S/N: 438320 Ta: 294 K
Operator: . Jim Tisch Pa: 748.3 mm Hg
Calibration Model #:  TE-5025A Calibrator S/N: 0068
Vol. init Vol. Final AVol. ATime AP AH
Run {m3) {m3} {m3) {min} {mm Hg) (in H20)

i 1 2 1 1.3860 3.2 2.00

2 3 4 1 0.9820 6.4 4.00

3 5 6 1 0.8750 7.9 5.00

4 7 8 1 0.8330 8.8 5.50

5 9 10 1 0.6910 12.7 8.00

Data Tabulation

vstd | Qstd \/ BH (% )(

e a  |{2H(Tarpa)

Ta

{m3) {x-axis} {y-axis) Va {x-axis) {y-axis)
0.9937 0.7170 1.4128 0.9957 0.7184 0.8865
0.9834 1.0076 1.9980 0.9914 1.0096 1.2536
0.9874 1.1285 2.2338 0.9894 1.1308 1.4016
0.9862 1.1840 2.3428 0.9882| 1.1864 1.4700
0.9810 14197} 2.8256 0.9830 1.4226 1.7729
m= 2,00604 m= 1.25615
QSTD b= -0.02669 QA b= -0.0i675
r= 0.99997 r= 0.99997

Calculations

Vstd=|AVol{{Pa-AP)/Pstd}{Tstd/Ta)

Va=|AVol{{Pa-AP)/Pa)

Qstd=|Vstd/ATime

Qa=|Va/ATime

For subsequent flow rate caiculations:

el (Y ),

-b> Qa= 1/m<< AH(%a/Pa))-b)

Standard Conditions
Tstd:[  298.15 °
Pstd: 760 mm Hg
Key

AH: calibrator manometer reading {(in H20)
AP: rootsmeter manometer reading (mm Hg)
Ta: actual absofute temperature [°K)

Pa: actual barometric pressure {mm Hg)

b: intercept

m: slope

RECALIBRATION

US EPA recommends annual recalibration per 1998
40 Code of Federal Regulations Part 50 to 51,
Appendix B to Part 50, Reference Method for the
Determination of Suspended Particulate Matter in
the Atmosphere, 9.2.17, page 30

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

www.tisch-env.com
TOLL FREE: (877)263-7610
FAX: (513)467-8009




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

Location : Thai Environmemtal Tech Site ID : Bangkck Date : 5-Aug-21
ITEM : TSP Serial No: {No.32 ) Calibrate By : Piput

Site Conditions

Barometric Pressure (mmHg) : 760.00 Corrected Pressure (mm Hg) : 760.0
Temperature (°C} : 25.0 Temperature {deg K) : 298.0
Average Press. (mmHg) : 757.6_ Corrected Average (mm Hg) : -
AverageTemp (°C) :131.8 Average Temp: (Deg K) : -

Calibration Orifice

Make : Tisch Qstd Slope : 2.00604
Model : TE-S025A Qstd Intercept : -0.02669
Serial# : 0068 Calibration Due Date : 18-Jan-22

Calibration Information

Plate or ORIFICE Qstd Indicate IC
Test # {in H,0) {m3/min) (CFM) (corrected) Linear Regression
1 12.00 1.740 60.0 60.00 Slope : 35.0532
2 9.20 1.525 54.0 54.00 Intercept: 0.3822
3 7.20 1.351 50.0 50.00 Corr. Coeff: 0.9926
4 5.00 1.128 40.0 40.00
S 3.00 0.877 30.0 30.00 ¥ of Observations: 5
Calculations
Qstd = 1/m[Sqrt(H20(Pa/Pstd)(Tstd/Ta))}-b] m = sampler slope
1C =1[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
= actual chart response
m = calibrator Qstd slope Calibrate By < =1

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

Pa = actual pressure during calibration {(mm Hg)

Tstd = 298 deg K ?
Pstd = 760 mm Hg Approve By : ¢ 5/0»&[\;« b
For subsequent calculation of sampler flow: J

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

—————————————— - ——————————— O st
om0 e T e e

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



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

Location : Thai Environmemtal Tech Site ID : Bangkok Date : 4-Aug-21
ITEM: TSP Serial No: (No.27 ) Calibrate By : Piput

Site Conditions

Barometric Pressure (mm Hg) : 760.00 Corrected Pressure (mm Hg) : 760.0
Temperature (°C} : 25.0 Temperature (deg K) : 298.0
Average Press. (mmHg) : 757.6 Corrected Average (mm Hg) : -
Average Temp (°C) : 32.8 Average Temp: (Deg K) : -

Calibration Orifice

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

Calibration Information

Plate or ORIFICE Qstd Indicate IC
Test # (in H,0) {(m3/min) (CFM) {corrected) Linear Regression
1 12.00 1.740 60.0 60.00 Slope : 35.0532
2 9.20 1.525 54.0 54.00 Intercept: 0.3822
3 7.20 1.351 50.0 50.00 Corr, Coeff: 0.9926
4 5.00 1.128 40.0 40.00
5 3.00 0.877 30.0 30.00 £ of Observations: 5
Calculations
Qstd = 1/m[Sqrt(H20(Pa/Pstd)(Tstd/Ta))-b] m = sampler slope
IC =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 T

Pstd = 760 mm Hg Approve By /f(/}o’c(/ﬂvf‘/ [L
For subsequent calculation of sampler flow: v
1/m{(D)[Sart(298/Tav)(Pav/760)]-b)

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

— et —————

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

&

Location : Thai Environmemtal Tech Site ID : Bangkok Date : 5-Aug-21
ITEM : TSP Serial No: (No.33 ) Calibrate By : Piput

Site Conditions

Barometric Pressure (mm Hg) : 760.00 Corrected Pressure (mm Hg) : 760.0
Temperature (°C) : 25.0 Temperature (deg K) : 298.0
Average Press. (mmHg) : 757.6 Corrected Average (mm Hg) : -
Average Temp (°C) : 31.4 Average Temp: (Deg K) : -

Calibration Orifice

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

Calibration Information

Plate or ORIFICE Qstd Indicate ic
Test # {in H,0) (m3/min) (CFM) {corrected) Linear Regression
1 12.00 1.740 60.0 60.00 Slope: 34.9765
2 8.20 1.525 54.0 - 54.00 Intercept: 0.6146
3 7.00 1.332 50.0 50.00 Corr. Coeff: 0.9897
4 5.00 1.128 40.0 40.00
5 3.00 0.877 30.0 30.00 ¢ of Observations: 5
Calculations
Qstd = 1/m[Sqrt(H20(Pa/Pstd)(Tstd/Ta))-b] m = sampler slope
IC =I[Sqri(Pa/Pstd)(Tstd/Ta)] b = sampler intercept
I = chart response
Qstd = standard flow rate Tav = daily average temperature
IC = corrected chart response Pav = daily average pressure
I = actual chart response
m = calibrator Qstd slope Calibrate By A

b = calibrator Qstd intercept

Ta = actual temperature during calibration (deg K)

Pa = actual pressure during calibration (mm Hg)

Tstd = 298 deg K C/7 f}
Pstd = 760 mm Hg Approve By : (‘uwbc‘ﬁ)

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

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

T RO T R T e eeeeeeeeerem—————————————————— " ——P——p—————————————r— s ———————

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

Location : Thai Environmemtal Tech Site ID : Bangkok Pate: 5-Aug-21

ITEM: 18P Serial No: (No.31 ) Calibrate By : Piput

Site Conditions

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

Calibration Orifice

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

Calibration Information

Plate or ORIFICE Qstd Indicate IC
Test # (in H,0) (m3/min) {CFM) (corrected) Linear Regression
1 12.00 1.740 60.0 €0.00 Slope : 35.0532
2 9.20 1.528 54.0 54.00 Intercept: 0.3822
3 7.20 1.351 50.0 50.00 Corr. Coeff: 0.992¢6
4 5.00 1.128 40.0 40.00
5 3.00 0.877 30.0 30.00 t 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 : Y~

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 . ((7”9‘5\,0?’\0 R
For subsequent calculation of sampler flow: v
1/m{(D[Sqrt(298/Tav)(Pav/760)]-b)

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

Thai Environmental Technic Limited 1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand
s Tel : +66(0)2373-779%(Auto) Fax : +66(0)2373-7979 » admin@tet1995.com e www.tet1995.com
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High Volume TSP&PM-10 Calibration Report

Location : Thai Environmemtal Tech Site ID : Bangkok Date : 5-Aug-21

ITEM : PM10 Serial No: (No.27 ) Calibrate By : Piput

Site Conditions

Barometric Pressure (mmHg) : 760.00 Corrected Pressure (mm Hg) : 760.0
Temperature (°C) : 25.06 Temperature (deg K) : 298.0
Average Press. (mm Hg) : 757.8 Corrected Average (mm Hg) : -
Average Temp (°C) : 31.8 Average Temp: (Deg K) : -

Calibration Orifice

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

Calibration Information

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

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

Pa = actual pressure during calibration (mm Hg)

Tstd = 298 deg K Q
S €g : /t’ﬁ,&cé\,/ B

Pstd = 760 mm Hg Approve By

For subsequent calculation of sampler flow:

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

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

Thai Environmental Technic Limited 1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand
« Tel 1 +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 : PM1O Serial No: (No.3 ) Calibrate By : Piput

Site Conditions

Barometric Pressure (mm Hg) : 760.00 Corrected Pressure (mm Hg) : 760.0
Temperature (°C) : 25.0 Temperature (deg K) : 298.0
Average Press. (mm Hg) : 757.8 Corrected Average (mm Hg) : -
Average Temp (°C} : 32.4 Average Temp: (Deg Kj : -
Calibration Orifice
Make : Tisch Qstd Slope : 2.00604
Model : TE-50252 Qstd Intercept : -0.02669
Serial# : 0068 Calibration Due Date : 18-Jan-22
Calibration Information
Plate or ORIFICE Qstd Indicate IC
Test # (in H,0) {m3/min) {CFM) {corrected) Linear Regression
1 12.40 1.769 60.0 60.00 Slope : 23.4351
2 9.80 1.574 54.0 54.00 Intercept: 1.7644
3 7.60 1.388 50.0 50.00 Corr. Coeff: 0.9948
4 5.00 1.128 40.0 40.00
5 3.00 0.877 30.0 30.00 ¢ of Observations: 5
Calculations
Qstd = 1/m[Sqrt(H20(Pa/Pstd)(Tstd/Ta))-b] m = sampler slope
IC =I[Sqrt(Pa/Pstd)(Tstd/Ta)] b = sampler intercept
I = chart response
Qstd = standard flow rate Tav = daily average temperature
IC = corrected chart response Pav = daily average pressure
I = actual chart response
m = calibrator Qstd slope Calibrate By = 5

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 : ¢ L;,O./ciw B
For subsequent calculation of sampler flow: 7
1/m((D[Sqrt(298/Tav)(Pav/760)]-b)

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

s

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

Location : Thai Environmemtal Tech Site ID : Bangkok Date : 5-Aug-21

ITEM : PM10O 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 (mm Hg) : -
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 ic
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 0.905 32.0 32.00 ¢ 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
Qstd = standard flow rate Tav = daily average temperature
IC = corrected chart response Pav = daily average pressure
I = actual chart response
m = calibrator Qstd slope Calibrate By : e g

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

Pa = actual pressure during calibration (mm Hg)

Tstd = 298 deg K T ;
Pstd = 760 mm Hg Approve By : [!%&&A@» ’?J
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

oot ——————— e mm—— e —— == s
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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) : 760.0
Temperature (°C} : 25.0 Temperature (deg K) : 298.0
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-50252 Qstd Intercept : -0.02669
Serial# : 0068 Calibration Due Date : 18-Jan-22

Calibration Information

Plate or ORIFICE Qstd Indicate ic
Test # {in H,0) {m3/min) (CFM) {corrected) Linear Regression
1 12.00 1.740 60.0 60.00 Slope : 34.9765
2 9.20 1.525 54.0 54.00 Intercept: 0.6146
3 7.00 1.332 50.0 50.00 Corr. Coeff: 0.9897
4 5.00 1.128 40.0 40.00
5 3.00 0.877 30.0 30.00 ¢ of Observations: 5
Calculations
Qstd = 1/m[Sqrt(H20(Pa/Pstd)(Tstd/Ta))-b] m = sampler slope
IC =I[Sqrt(Pa/Pstd)(Tstd/Ta)] b = sampler intercept
I = chart response
Qstd = standard flow rate Tav = daily average temperature
IC = corrected chart response Pav = daily average pressure
I = actual chart response
m = calibrator Qstd slope Calibrate By : e

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

Pa = actual pressure during calibration (mm Hg)

Tstd = 298 deg K , . <
Pstd = 760 mm Hg Approve By ‘/[t?:‘}i&cﬁ—ﬁ‘ @
For subsequent calculation of sampler flow:

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

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

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

Customer Details

Name: . Address: Customer Tag No.:
Thai Environmental Technic tLtd. 1/6 SoiRamkhamhaeng 145,
Saphansoong, Saphansoong , Bangkok
10240
Certificate Details
Number: 2422/ Date of Issue: 15-Jun-2021 Expiry date: 15-jun-2023
Material Details
Production Order: 90166058 Material Code: 472400-SK-34 Cylinder No.: ADD8225K
Gas content: 5.23 M Filling pressure: 137.0 bat valve: CGA 66055
Cylinder Qwner: LINDE Cylinder Material: Spectra seat Cylinder Size: 40L
Laboratory Report
Analyticol Result
Component Normina! Analysis Result' Uncertainty? Method of Analysis® Assay Date
Concentration
Sulphur Dioxide 45.0 ppm 45,1 ppm + 19 relative {6) -PB-352 7-Jun & 14-jun-21
Nitric Oxide 45.0 ppm 47.5 ppm £ 1% relative (6) 1-PB-352 7-jun & 14-Jun-21
Other NOx impurity Less than 2.3 ppm
Carbon Monoxide 100 ppm 99.8 ppm + 10y relative (6) -PB-352 7-Jun & 14-Jun-21
In Nitrogen
Reference Standard used in Assay
Reference Standard Cylinder number Concentration Expiry date:
Sulphur Dioxide D619726 £9.2+0.2 ppm 2-Dec-2022
Nitric Oxide D619726 71.4+0.2 ppm 2-Dec-2022
Carbon Monoxide D619726 70.5: 0.2 ppm 2-Dec-2022
in Nitrogen

+ Analytical instruments used in Assay

Instrument /Make /Mode! 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 ot before expire date whichever comes first.
Storage condition: Keep in well ventilation and secute area.

Comments L

when reordering, please quote the material number

Note:
1. All tesults expressed n this reporl are on mole/mole basis, unless otherwise specified. The Assay of this Standaid has been perfarmed in

accordance with the EPA Traceability Protocal EPA-600/R-12/531 for the Assay and Cettification of Gaseous Catibration Standards using procedure 61
2. The repatted expanded uncerlainty is based on a standard uncertainty multiplied by 3 coverage facior k=2, providing a level of confidence of approximately $5%.
The measurement of this matenal isaraceable 10 the 51 thiough the teleience gas standacd which is tiaceable to Swiss Nakonal Standard of Mass of

othes recognised nationa! metiology inshiutes.
3. (1) Gas Chiomatography, {2) Paramagnetic Oxygen Analyzer, (3) Elecirochemical Oxygen Analyzer, (4) tlectrochemical Maisture Analyzer,

{5) Total Hydrocaibon Analyzer, (6) Other - Spealied

Sukanya Parinyasoontarn
Signatory for and on behalf of Linde (Thalland) Co., Ld.

Pagelot1

This reparl shall nat be reproduced except in {ull PB-OE)Z/FOG&

Linde (Thailand) Public Company Limited Issi/2. 01 Apn} 2021

PLC Regrilation 00.0107537040785
15" Floor, Bangna Tower A, 2/3 Moo 14, Bangna Trad K, 6.5 Road, Bangkaew

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

uStBn Auif {UssinAlng} STR (UnIuy)
RézgIeTOE] GO7SITNNS
du 15 Uroumoes 18 2/3 ) 14 ANUWINASTA M. 6.5 BUBI

B 0.8yNsUSIMS 10540 Tnsdurt (66) 2338-6100  Tnsans (66) 2338-6333
fsvowalnsd: 105 wf $ puwalas putwUny oaBuinst 24180
Tnsfurt (66) 38.570-479-93 Thsans (66) 38.570-323
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NOx Analyzer Calibration Report

Calibrate Date 28-Jan-22 Tempera‘{ure (DC ) 25°C
Analyzer Type : NOx Barometer (mmHg) : 759.9
Brand API Humidity (50+15 %) : 50.0%RH
Model . 200A Dilutor API M700 S/N 625
Serial Number : 1982 (No.16) Zero Air API M701 S/N 1926
Range 500 ppb Standard gas A008225K
Calibration of Span
Before of Span.(ppb) After of Span.(ppb)
Supply Gas Ref Value(ppb % diff of Span
PPy ®PY) "Nox [ No | No. | wNox | o NO, ’ ?
Zero 0.0 1.8 1.5 0.3 0.0 0.0 0.0
Span 400.0 427.0 420.0 7.0 400.0 400.0 0.0 0.0
Multi Point Calibration
Analyzer Disp.(ppb i ,
Ref Value(ppb) Y. p.(ppb) Outp?lt Difference A
NOx NO NO, Diff(ppb) % Diff Abs (%) Diff
0.0 0.0 0.0 0.0 0.00 0.000 0.00
100.0 9%8.8 99.6 0.2 -0.40 -0.004 0.40
200.0 189.4 198.1 0.3 -0.90 -0.005 0.45
400.0 399.8 3959.6 0.2 -0.40 -0.001 0.10
Average Diff (%) 0.24
Multi Point Calibration
v =0.9991x - 0.26
400.0 T
-~ 350.0
2 e
£ 3000 -
,g 250.0
5 200.0 /
73 150.0
< 1000
50.0
100.0 200.0 300.0 400.0 500.0
Ref Value(ppb)
Calibrate by: /o . Approved by : ? ;;f&f o fz

uflansef : 00

Thai Environmental Technic Limited

Tuioudf 02/09/15
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e Tel : +66(0)2373-7799(Auto) Fax : +66(0)2373-7979 ¢ admin@tet1995.com ¢ www.tet1995.com



Thai Environmental Technic Limited

USEN madadunasenlng sina

NOx Analyzer Calibration Report

Calibrate Date : 25-Jan-22 Temperature (°C ) : 25°C
Analyzer Type : NOx Barometer (mmHg) : 759-9
Brand APT Humidity (50+£15 %) : 50.0%RH
Model 200 E Dilutor API M700 S/N 625
Serial Number : 381 (No.21) Zero Air API M701 S/N 1926
Range 500 ppb Standard gas AGD8B22SK
Calibration of Span
Before of Span.(ppb) After of Span.(ppb)
Supply Gas Ref Value(ppb - % diff of Span
i PP TG T No | No» | Nox | No | No; ’ P
Zero 0.0 1.3 1.1 0.2 0.0 0.0 0.0 0.0
Span 400.0 410.0 410.0 0.0 400.0 400.0 0.0 .0
Multi Point Calibration
Analyzer Disp.(ppb i
Ref Value(ppb) y p-(ppb) Output Difference .
NOx NO NO, Diff(ppb) % Diff Abs (%) Diff
0.0 0.7 0.2 0.5 0.20 0.001 0.05
100.0 99.7 99.1 0.6 -0.950 -0.009: 0.80
200.0 189.2 188.7 0.5 -1.30 ~-0.007 0.65
400.0 402.0 401.0 1.0 1.00 0.003 0.25
Average Diff (%) 0.46
Multi Point Calibration
450.0 ~
400.0 y= 12(326; -0.7
—~ 350.0
2 e
£ 3000 o
g’ 250.0 - /
5 2000 A
= 150.0
=4
< 100.0 /
50.0
0.0 ::./ : : : :
0.0 100.0 200.0 300.0 400.0 500.0
Ref Value(pph)
< >
A Ty S
AL . ;
Calibrate by: i e Approved by : ! ’*’f«’;:/{/gl/ E

uf lunsed ;00

Thai Environmental Technic Limited

Tufioudd 02/09/15
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NOx Analyzer Calibration Report

Calibrate Date : 31-Jan-22 Temperature (°C ) : 25°C
Analyzer Type : NOx Barometer (mmHg) : 7599
Brand . APT Humidity (50+15 %) : 50.0%RH
Model - 200 E Dilutor . API M700 S/N 625
Serial Number @ 1732 (No.5) Zero Air : API M701 S/N 1926
Range : 500 ppb Standard gas : A0DB225K
Calibration of Span
Before of Span.(ppb) After of Span.(ppb)
Supply Gas Ref Value(ppb % diff of Span
PPy ®PY) T ox T ~No | WO, | Nox | WO NO, ’ P
Zero 0.0 3.7 3.2 0.5 0.0 0.0 0.0
Span 400.0 417.0 411.0 0.6 400.0 400.0 0.0
Multi Point Calibration
Analyzer Disp.{ppb i
Ref Value(ppb) Y. p.{ppb) : Outpl.lt Difference '
NOx NO NO, Diff(ppb) % Diff Abs (%) Diff
0.0 0.2 0.2 0.0 0.20 0.001 0.05
100.0 89.7 89.6 0.1 -0.40 -0.004 0.40
200.0 199.4 18%8.2 0.2 -0.80 -0.004 0.40
400.0 389.5 3%89.2 0.3 -0.80 -0.002 0.20
Average Diff (%) 0.26
Multi Point Calibration
y = 0.9977x - 0.04
400.0 o7
— 350.0
2 e
£ 300.0
5 /
Z 2500
& /
5§ 200.0 o
2 150.0
~
< 100.0
50 v0 [ SUS——
200.0 300.0 400.0 500.0
Ref Value(ppb)
7. R
Calibrate by: Approved by: '/ éj‘%@&ﬁ’ L
udlunsad - 00 Fufioniid 02/09/15 v UHeTY : QF-OP16-06

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

Calibrate Date : 31-Jan-22 Temperature (°C ) : 25°C
Analyzer Type : NOx Barometer (mmHg) : 759.9
Brand APT Humidity (50+15 %) : 50.0%RH
Model . 200 A Dilutor : API M700 S/N 625
Serial Number : 80 (No.7) Zero Air API M701 S/N 1926
Range 500 ppb Standard gas A00B225K
Calibration of Span
Before of Span.(ppb) After of Span.(ppb) .
Supply Gas Ref Value(ppb % diff of Span
PPy ) T ox T ~o | No, | wox | o NO, ° P
Zero 0.0 3.3 2.9 0.4 0.0 0.0 0.0 0.0
Span 400.0 380.0 372.0 8.0 400.0 400.0 0.0 0.0
Multi Point Calibration
Analyzer Disp.(ppb : Di
Ref Value(ppb) Y. p.(ppb) : Outp}u Difference :
NOx NO NO, Diff(ppb) % Diff Abs (%) Diff
0.0 0.5 0.2 0.3 0.20 0.001 0.050
100.0 99.6 899.4 0.2 -0.60 ~-0.006 0.60
200.0 197.3 197.0 0.3 -3.00 -0.015 1.50
400.0 388.5 399.4 0.1 -0.60 -0.002 0.15
Average Diff (%) 0.58
Multi Point Calibration
450.0 - ;
] y=0.9977x- 0.6
400.0 R*=0.9995
— 350.0
2 e
£ 3000 - e
,gr 250.0 -~ /
5 200.0 s
= 1500
=
< 100.0 /\:3/
50.0
0.0 u/ : ‘ : : )
0.0 100.0 200.0 300.0 400.0 500.0
Ref Value{ppb)}
:"/f
i;’ }? eihoa © E‘f
Calibrate by: Approved by : ff

uAlunsad ;oo

Thai Environmental Technic Limited

Fuitouiid 02/09/15
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Analyzer Calibration Report
Calibrate Date :21-Jan-22 Temperature (°C ) 25°C
Analyzer Type 50, Barometer (mmHg) : 760.0
Brand : Thermo Humidity (50£15%): 50.0 %RH
Model - 43C Dilutor . APT M700 S/N 625
Serial Number -43C67091355 (No.7) Zero Air APT M701 S/N 1926
Range : 500 ppb Standard gas A008223K
Calibration of Span
Supply Gas Ref Value(ppb) | Before of Span.(ppb) | After of Span.(ppb) Abs% diff of Span
Zero 0.0 5.6 0.0 0.0
Span 400.0 408.0 400.0 0.0
Multi Point Calibration
Ref Value(ppb) | Analyzer Disp.(ppb) - Output D1f'ference -
Diff (ppb) Percent Diff Abs Percent Diff
0.0 0.1 0.1 0.00 0.03
100.0 99.7 -0.3 0.00 0.30
200.0 201.2 1.2 0.01 0.60
400.0 403.0 3.0 0.01 0.75
Average Diff (%) 0.42
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Calibrate by: L
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Thai Environmental Technic Limited
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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




Thai Environmental Technic Limited
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Analyzer Calibration Report

Calibrate Date :19-Jan-22 Temperature (°C ) 25°C
Analyzer Type S0, Barometer (mmHg) : 760.0
Brand : API Humidity (50+£15%): 50.0 %RH
Model - 100 E Dilutor : API M700 S/N 625
Serial Number :139(No.1) Zero Air API M701 S/N 1926
Range : 500 ppb Standard gas A008228K
Calibration of Span
Supply Gas Ref Value(ppb) | Before of Span.(ppb) | After of Span.(ppb) Abs% diff of Span
Zero 0.0 -1.2 0.0 0.0
Span 400.0 374.0 400.0 0.0
Multt Point Calibration
Ref Value(ppb) | Analyzer Disp.(ppb) - Output Dxfference -
Diff (ppb) Percent Diff Abs Percent Diff
0.0 0.3 0.3 0.00 0.08
100.0 89.6 -0.4 0.00 0.40
200.0 ie8.7 -0.3 0.00 0.15
400.0 403.0 3.0 0.01 0.75
Average Diff (%) 0.34
Multi Point Calibration
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Calibrate by: Approved by : {Z(,, c;,a[v&:; 5

uflunsed : 0o

Thai Environmental Technic Limited
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Thai Environmental Technic Limited
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Analyzer Calibration Report
Calibrate Date :21-Jan-22 Temperature (°C ) 25°C
Analyzer Type S0, Rarometer (mmHg) : 760.0
Brand : Thermo Humidity (50£15%): 50.0 %RH
Model - 43C Dilutor : API M700 S/N 625
Serial Number -43C55175302 (No. 8) Zero Air API M701 S/N 1926
Range : 500 ppb Standard gas A00822SK
Calibration of Span
Supply Gas Ref Value(ppb) | Before of Span.(ppb) | After of Span.(ppb) Abs% diff of Span
Zero 0.0 5.2 0.0 0.0
Span 400.0 388.0 400.0 0.0
Multi Point Calibration
Ref Value(ppb) | Analyzer Disp.(ppb) , Output Difference :
Diff (ppb) Percent Diff Abs Percent Diff
0.0 0.6 0.6 0.00 0.15
100.0 103.2 3.2 0.03 3.20
200.0 201.1 1.1 0.01 0.55
400.0 402.2 2.2 0.01 0.55
Average Diff (%) 1.11
Multi Point Calibration
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Calibrate by: Approved by : 24 {73{&5 o 2
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Thai Environmental Technic Limited
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Analyzer Calibration Report
Calibrate Date :19-Jan-22 Temperature (°C ) 25°C
Analyzer Type S0, Barometer (mmHg) : 760.0
Brand . API Humidity (50£15%): 50.0 %RH
Model . 100 A Dilutor - API M700 S/N 625
Serial Number :856 (No.5) Zero Air API M701 S/N 1926
Range : 500 ppb Standard gas AQ08228K
Calibration of Span
Supply Gas Ref Value(ppb) | Before of Span.{(ppb) | After of Span.(ppb) Abs% diff of Span
Zero 0.0 0.6 0.0 0.0
Span 400.0 410.0 400.0 0.0
Multi Point Calibration
Ref Value(ppb) | Analyzer Disp.(ppb) : Output Difference _
Diff (ppb) Percent Diff Abs Percent Diff
0.0 0.0 0.0 0.00 0.00
100.0 89.7 -0.3 0.00 0.30
200.0 1989.2 -0.8 0.00 0.40
400.0 399.6 -0.4 0.00 0.10
Average Diff (%) 0.20
Multi Point Calibration
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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 9 July, 2021 Certification No. 347/21
Page : 1 of 2

Object : Wind speed and wind direction

Manufacturer : Davis Instruments Inc.

Type : Weather Wizard 1

Serial No. WEQ0405A50 ID No. : No.12

Customer : Thai Environmental Technic Limited.

1/6 Soi Ramkhamhaeng 145,

Khwaeng/Khet Saphan Sung, Bangkok 10240.

Calibration Condition : Temperature 25.1 °C  Barometric Pressure 1005.6 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.L.S.T. Test Reference Number 731/241460

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

JAPAN QUALITY ASSURANCE ORGANZATION
g

- i
AR,
Calibrated by (/\X@W SigCed:
/

Mr. Watcharapol Subwat Mr. Piso Pigomsut

Mechanical Engineer g




THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certification No. 347/21

9 July, 2021 Page : 2 of 2
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonie Anemometer | Pressure | Vacumm | Pressure Velocity 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 - - - 6.3 0.70
9.02 - - - 8.5 0.52
11.01 - - - 10.3 0.71
13.01 - - - 12.1 0.91
15.01 - - - 14.3 0.71
17.02 - - - 16.1 0.92
20.02 - - - 19.3 0.72
Wind Aloft Plotting Board.
US.DEPARTMENT OF COMMERCE WEATHER BUREAU
WIND DIRETION TESTED WIND DIRECTION
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Calibrated by : [,\I Q‘brx:gfﬁﬁk

Mr. Watcharapol Subwat

Mechanical Engineer R e
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THAI METEOROLOGICAL DEPARTMENT

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

Calibration Certificate

Issued by : Calibration & Test Section : Meteorological Instruments Bureau

Date of Issue 14 June, 2021 Certification No. 304/21
Page : 1 of 2

Object : . Wind speed and wind direction

Manufacturer : Davis Instruments Inc.

Type : Weather Wizard [l

Serial No. WC41019AT77 ID No. : No.7

Customer : Thai Environmental Technic Limited.

1/6 Soi Ramkhamhaeng 145,

Khwaeng/Khet Saphan Sung, Bangkok 10240.
Calibration Condition : Temperature 25.1 °C  Barometric Pressure 1008.7 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.LS.T. Test Reference Number 731/241460
- Ultrasonic Anemometer Model DA-650-3TV (sensor TR-QDAH)
Serial Number 110730028 (sensor 120629586)

JAPAN QUALITY ASSURANCE ORGANIZATION

|
i
Calibrated by : ﬁ@b\%\iﬂ\ Siged : | //

Mr. Watcharapol Subwat Mr Pisoo@@%r})msut

Mechanical Engineer




THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certification No. 304/21

14 June, 2021 Page : 2 of 2
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vacumm | Pressure Velocity Correction
m/sec inches | inches hPa m/sec m/sec
1.00 - - - 04 0.60
3.02 - - - 22 0.82
5.00 - - - 4.5 0.50
7.00 - - - 6.3 0.70
9.02 - - - 8.5 0.52
11.01 - - - 10.3 0.71
13.01 - - - 12.5 0.51
15.01 - - - 14.3 0.71
17.02 - - - 16.5 0.52
20.02 - - - 193 0.72
Wind Aloft Plotting Board.
US.DEPARTMENT OF COMMERCE WEATHER BUREAU
WIND DIRETION TESTED WIND DIRECTION

0 0

90 90

180 180

270 270

Calibrated by : -
@Umrﬁi)L

Mr. Watcharapol Subwat

Mechanical Engineer
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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 3 September, 2021 Certification No. 401/21
Page : 1 of 2

Object : Wind speed and wind direction

Manufacturer : Davis Instruments Inc.

Type : Weather Wizard Il

Serial No. WEB1121A25A ID No. No.23

Customer : Thai Environmental Technic Limited.

1/6 Soi Ramkhamhaeng 145,

Khwaeng/Khet Saphan Sung, Bangkok 10240.
Calibration Condition : Temperature 25.1 °cC Barometric Pressure 1009.9 hPa

NATIONAL STANDARD WIND TUNNEL
- Thermal Anemometer 642 S/N 91563
: HOOK GAGE NO 1425 Pitot Tube Theodor Friedrichs Type 0800.0000 serial 9023
N.I.S.T. Test Reference Number 731/241460
. Ultrasonic Anemometer Model DA-650-3TV (sensor TR-90AH)
Serial Number 110730029 (sensor 120629586)

JAPAN QUALITY ASSURANCE ORGANIZATION

Calibrated by : (/d@ %Qi Slgll@

Mr. Watcharapol Subwat Mr. Pisood Pr?msut

Mechanical Engineer

J—




THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certification No. 401/21

3 September, 2021 Page : 2 of 2
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vacumm | Pressure Velocity Correction
m/sec inches | inches hPa m/sec m/sec
1.00 - - - 0.9 0.10
3.02 - - - 22 0.82
5.00 - - - 4.5 0.50
7.00 - - - 6.3 0.70
9.02 - - - 8.5 0.52
11.01 - - - 10.1 0.91
13.01 - - - 12.3 0.71
15.01 - - - 14.1 0.91
17.02 - - - 16.3 0.72
20.02 - - - 19.1 0.92
Wind Aloft Plotting Board.
US.DEPARTMENT OF COMMERCE WEATHER BUREAU
WIND DIRETION TESTED WIND DIRECTION
0 0
90 90
180 180
270

Calibrated by :
(Jereapl

Mr. Watcharapol Subwat

3 sﬁ ?
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Mechanical Engineer



THAI METEOROLOGICAL DEPARTMENT

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

Calibration Certificate

lssued by: Calibration & Test Section : Meteorological Instruments Bureau

Date of Issue 14 June, 2021 Certification No. 306/21
Page : 1 of 2

Obiject : Wind speed and wind direction

Manufacturer : Davis Instruments Inc.

Type : Weather Wizard il

Serial No. LE10919AAG2 ID No. : No.6

Customer . Thai Environmental Technic Limited.

1/6 Soi Ramkhamhaeng 145,

Khwaeng/Khet Saphan Sung, Bangkok 10240.
Calibration Condition : Temperature  25.1 °C  Barometric Pressure 1006.1 hPa

NATIONAL STANDARD WIND TUNNEL
- Thermal Anemometer 642 S/N 91563
- HOOK GAGE NO 1425 Pitot Tube Theodor Friedrichs Type 0800.0000 serial 9023
N.I.S.T. Test Reference Number 731/241460
: Ultrasonic Anemometer Model DA-650-3TV (sensor TR-90AH)

Serial Number 110730029 (sensor 120629586)

JAPAN QUALITY ASSURANCE ORWAT]ON
|

/)
J / /
Calibrated by : Nﬁ)}drﬁ;ffmk Sighed ﬂ/
Mr. Watcharapol Subwat i 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. 306/21

14 June, 2021 Page : 2 of 2
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vacumm Pressure Velocity Correction
m/sec inches | inches hPa m/sec m/sec
1.00 - - - 04 0.60
3.02 - - - 2.2 0.82
5.00 - - - 4.5 0.50
7.00 - - - 6.3 0.70
9.02 - - - 8.1 0.92
11.01 - - - 10.3 0.71
13.01 - - - 12.1 0.91
15.01 - - - 13.9 1.11
17.02 - - - 16.1 0.92
20.02 - - - 19.0 1.02
Wind Aloft Plotting Board.
US.DEPARTMENT OF COMMERCE WEATHER BUREAU
WIND DIRETION TESTED WIND DIRECTION
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Calibrated by :

Mr. Watcharapol Subwat
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THAI METEOROLOGICAL DEPARTMENT

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

Calibration Certificate

fssued by: Calibration & Test Section : Meteorological Instruments Bureau

Date of Issue 27 January, 2022 Certification No. 025/22
Page : | of 2

Object : Wind speed and wind direction

Manufacturer : Davis Instruments Inc.

Type : Weather Wizard lI

Serial No. WCT71006A11 ID No. : N0.26

Customer : Thai Environmental Technic Limited.

1/6 Soi Rémkhamhaeng 145,

Khwaeng/Khet Saphan Sung, Bangkok 10240.

Calibration Condition : Temperature 051 ©C  Barometric Pressure 1010.2 hPa

NATIONAL STANDARD WIND TUNNEL
- Thermal Anemometer 842 S/N 91563
- HOOK GAGE NO 1425 Pitot Tube Theodor Friedrichs Type 0800.0000 serial 9023
N.I.S.T. Test Reference Number 731/241460

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

4
Calibrated by : Néb)’t@rﬁ\— Signed :
Mr. Watcharapo! Subwat Mri Biso ‘omsut

Mechanical Engineer

ram—————




THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certification No. 025/22

27 January, 2022 Page : 2 of 2
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER

Ultrasonic Anemometer | Pressure | Vacumm Velocity Velocity Correction

m/sec inches H20 | inehes H20 | M/SEC m/sec m/sec

1.00 - - - 0.4 0.60

3.02 - - - 2.2 0.82

5.00 - - - 4.5 0.50

7.00 - - - 6.7 0.30

9.02 - - - 8.‘5 0.52

11.01 - - - 10.7 0.31

13.01 - - - 12.5 0.51

15.01 - - - 14.3 0.71

17.02 - - - 16.5 052

20.02 - - - 19.3 0.72

Wind Aloft Plotting Board.
US.DEPARTMENT OF COMMERCE WEATHER BUREAU
WIND DIRETION TESTED WIND DIRECTION
0 0
90 90
180 180
270 270
y % ’.’ 2 Sy, )
Calibrated by : f %; .
© cgnﬁ:ﬁ & Test
£ 1
=1
Mr. Watcharapol Subwat ﬁ'ietez}‘ﬁfggica!
! -"éf’;&“;ﬂ
Mechanical Engineer Y e N



. NSC-TISI-TIS 17025
IITISTH 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 Temperatﬁre :(23+£3)°C
Manufacturer : Tenmars Relative Humidity : (50 + 15) %

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

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

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

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

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

5. Pressure Transmitter Vaisala PTB202AD S/N T0650001.

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

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

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

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

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

Date of Receipt © 13 Jan. 2022
Doate of Calibration 1 26 Jan. 2022 17/ @/

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 untess written permission is obtained from the governor of TISTR.

FM.BL.IMTC.002 Rev.4

Head Office Office/Laboratory Office

5 Mu 3 Tambon Khlong Ha, Amphoe Khlone Luang.  Soi 1€, Bangpoo Industrial Estate, Sukhumvit Road. 196 Phahonyothin Read, Chatuchak, Bangkok 10900.
Changwat Pathurnthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thailand  Thailand
Tel. (66) 0 2577 9000 Tel. {66) 0 2323 1672-80 ext. 115, 116 Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2577 9009 Fax. (66) 0 2323 9165 Fax. (66 0 2579 8592

E-mail : rumpai@tistr.or.th Websitewww tistr.or th E-mail : mic@tistr.orth E-mail : sumalee@tistr.orth
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. NSC-TISITIS 17025
ITITISTH CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No. 21-65/0237 MTC No. EEL. BP. 47/0165
The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage

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

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

1. Sound Pressure Level

Standard Microphone Measured Sound Pressure | Deviated value| Uncertainty Tolerance limit
Type Level (dB) ~ (dB) (dB) IEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 94.50 0.50 +0.10 +0.75 dB

2. Frequency

Standard Microphone Measured Frequency Deviated value | Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) IEC60942:2003 Class 2
1/2 inch Bruel&XKjaer 4180 989.4 -10.6 +1.5 +2.0%

3. Total distortion

Standard Microphone Measured Total distortion Uncertainty Tolerance limit
Type (%) (%) IEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 2.45 +0.60 +4.0%

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

3. The microphone volume correction was not included.

Date of Calibration : 26 Jan. 2022 2/ ig/

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.

FML.BL.MTC.00Z Rev.4

Head Office Office/Laboratory Cffice

35 Mu 3 Tambon Khlone Ha, Amphoe Khlong Luang,  Soi 1C, Bangpoo Industrial Estate, Sukhumvit Road, 196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Changwat Pathumthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thailand  Thailand

Tel. (66) 0 2577 9000 Tel. (66) 0 2323 1672-80 ext. 115, 116 Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66} 0 2577 9009 Fax. (66) 0 2323 9165 Fax. (66) 0 2579 8592

E-mail : rumpai@tistr.orth Websitevwwav tistr.orth E-mail : mic@tistr.or.th E-mail : sumalee@tistr.or.th




NSC-TISI-TIS 17025
ITTISTR CALIBRATION 0037

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 20uPa at 1000 Hz
Acoustic Output in dB re 20pPa , Corrected to Reference Conditions : 101.325 kPa, 23.0 °C and 50 %RH

1. Sound Pressure Level

Standard Microphone Measured Sound Pressure | Deviated value | Uncertainty Tolerance limit
Type Level (dB) (dB) (dB) IEC60942:2003 Class 2
1/2 inch 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&XKjaer 4180 984.9 -15.1 +1.5 +2.0%
3. Total Distortion
Standard Microphone Measured Total Distortion Uncertainty Tolerance limit
Type (%) (%) IEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 2.58 +0.60 +4.0%

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

3. The microphone volume correction was not included.

Calibrated by : Approved by W@&mﬁ;«%

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

(Mr.Weerachai Deechaiyae)

Director

o c
Electrical aﬁ B%e%ggﬁﬁ andards Labeoratory
Date of Calibration 1 26 Jan. 2022 Industrial Metrology and Testing Service Centre
Date of Issue 1 27 Jan. 2022 Ref:2011265011300154001
End of Certificate 3/3

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

FM.BLMTC.002 Rev.4

Head Office Office/Laboratory Office

35 Mu 3 Tambon Khlone Ha, Amphoe Khiong Luang,  Soi 1C, Bangpoo Industrial Estate, Sukhurmvit Road, 196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Changwat Pathumnthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thatend  Thailand
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Sound Level Meter Calibration Report

Equipment Type :Sound Level Meter Calibration Date D 26-Apr-2022
Calibrator : TENMARS Sound Calibrator TM-100 Barometric pressure (mmHg) : 7500 mmHg
Standard - 1EC 60942 Temperature (233)°C © 25 °C
Accuracy :94.0 0.3 dB and 114.0+0.5 dB Relative Humidity(50+15 %) . 500 %RH
Frequency 1at 1,000 Hz £1% Dued Date of Calibrate o 3-Jun-2022
Calibrator Serial NG. : 181203570
Instrument Calibrated Reference Before Adjust After Adjusf Deviation Result
Item = = 7
Brand | Model | Serial NO.| Acoustic dB | a¥afil | aSefi 2| aSen 3| 108y +dB +dB | Calibrate
94.0 94.1 941 | 941 | 941
16 ACO | 6226 | 070044 94.0 0.1 PASS
114.0 1140 | 1140 | 1140 | 1140
94.0 939 | 939 | 939 | 939
18 ACO | 6226 | 070046 94.0 0.1 PASS
114.0 113.9 | 1139 | 113.9 | 113.9
94.0 942 | 942 | 942 | 942
19 ACO | 6226 | 070047 94.0 0.2 PASS
114.0 1141 | 1141 | 1144 | 114.1
94.0 94.1 941 | 941 | 941
20 ACO | 6226 070048 94.0 0.1 PASS
114.0 1141 | 1141 | 1141 | 1141
94.1 938 | 938 | 938 | 9338
21 ACO | 6226 070049 94.0 0.2 PASS
114.0 1138 | 1138 | 113.8 | 1138
94.0 938 | 938 | 938 | 938
23 RION | NL-21 | 00487676 94.0 0.2 PASS
114.0 113.8 | 113.8 | 113.8 | 1138
94.0 943 | 943 | 943 | 943
25 ACO | 6226 | 100098 94.0 0.3 PASS
114.0 1142 | 1142 | 1142 | 1142

Calibration By : C:_:«_:..-;_{

Approve by @ 7{73&&5]&, ’ @
o

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




Equipment Type

Calibrator
Standard
Accuracy

Frequency

Calibrator Serial NO.

: Sound Level Meter
: TENMARS Sound Calibrator TM-100
1 IEC 60942

:94.0£0.3 dB and 114.0+£0.5 dB

cat 1,000 Hz £1%
1181203570

Thai Environmental Technic Limited
USEN manadunadswlng sina

Sound Level Meter Calibration Report

Calibration Date

Barometric pressure (mmHg) .

Temperature (23£3)°C

Relative Humidity(50+15 %) .

Dued Date of Calibrate

26-Apr-2022

759.0

mmHg

25 °C

50.0 %

RH

3- Jun-2022

: Instrument Calibrated Reference Before Adjust After Adjusf Deviation | Result
Brand | Model | Serial NO.| Acoustic dB | n3eiil |aSsfi2| aSeni3| waw | +dB +dB | Calibrate

94.0 93.8 93.8 93.8 93.8

26 ACO 6226 100099 94.0 0.2 PASS
114.0 113.9 1138 | 113.2 | 113.9
94.0 93.8 93.8 93.8 93.8

28 ACO 6226 100101 94.0 0.2 PASS
114.0 114.0 114.0 | 114.0 | 114.0
94.0 94.3 94.3 94.3 94.3

29 ACO 6226 100102 94.0 0.3 PASS
114.0 1142 | 1142 | 1142 | 114.2
94.0 93.9 93.8 93.9 93.9

30 ACO 6226 100106 94.0 0.1 PASS
114.0 113.¢ 113.9 | 113.9 | 113.9
94.0 94.1 94.1 94.1 94.1

31 ACO 6226 110088 94.0 0.1 PASS
114.0 114.2 1142 | 1142 | 114.2
94.0 94.2 94.2 94.2 94.2

32 ACO 6226 110105 94.0 0.2 PASS
114.0 114.1 114.1 114.1 114.1
94.0 94.1 94.1 94.1 94.1

33 ACO 6226 110096 94.0 0.1 PASS
114.0 114.0 114.0 | 114.0 | 114.0
94.0 93.9 93.¢ 93.9 93.9

34 ACO 6226 110099 94.0 0.1 PASS
114.0 113.8 113.8 | 113.8 | 113.8
94.0 94.1 94.1 94.1 94.1

35 ACO 6226 110097 94.0 0.1 PASS
114.0 114.0 114.0 | 1140 | 114.0
94.0 94.2 94.2 94.2 94.2

36 ACO 6226 110102 94.0 0.2 PASS
114.0 114.1 114.1 114.1 1141
94.0 93.8 83.8 93.8 93.8

37 ACO 6226 110101 94.0 0.2 PASS
114.0 114.0 114.0 | 114.0 | 114.0
94.0 94.1 94.1 94.1 94.1

38 ACO 6226 110106 94.0 0.1 PASS
114.0 114.0 114.0 | 1140 | 1140

Calibration By P

Thai Environmental Technic Limited

Approve

by

j//iqu B

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 ¢ www.tet1995.com
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Thai Environmental Technic Limited
USBN madagdsagasylng 10

Equipment Type

: Sound Level Meter

Calibration Date

Sound Level Meter Calibration Report

26-Apr-2022

Calibrator : TENMARS Sound Calibrator TM-100 Barometric pressure (mmHg) © 7500 mmHg
Standard - 1EC 60942 Temperature (23£3)°C 25 °C
Accuracy :94.0 0.3 dB and 114.020.5 dB Relative Humidity(50+15%) . 500 %RH
Frequency rat 1,000 Hz £1% Dued Date of Calibrate 3- Jun-2022
Calibrator Serial NO. - 181203570
. Instrument Calibrated Reference Before Adjust After Adjusi Deviation | Result
tem P o o
Brand | Model | Serial NO.| Acoustic dB | a3efl |asei 2| aseni 3| nde +dB £dB | Calibrate
94.0 942 | 942 | 942 | 942
39 ACO | 6226 | 110104 94.0 0.2 PASS
114.0 1141 | 1141 | 1141 | 1141
94.0 939 | 939 | 939 | 939
40 ACO | 6226 | 110100 94.0 0.1 PASS
114.0 1138 | 113.8 | 1138 | 1138
94.0 947 | 947 | 947 | 047
41 ACO | 6226 | 130127 94.0 0.3 PASS
114.0 113.8 | 1138 | 113.8 | 1138
94.0 939 939 | 939 | 939
42 ACO | 8226 | 130128 94.0 0.1 PASS
114.0 1138 | 113.8 | 113.8 | 113.8
134.0 94.1 941 | 941 | 94.1
43 ACO | 8226 | 130129 94.0 0.1 PASS
154.0 113.9 | 1139 | 1139 | 113.9
94.0 938 938 | 93.8 | 938
44 ACO | 6226 | 130130 94.0 0.2 PASS
114.0 113.7 | 1137 | 1137 | 113.7
94.0 943 | 943 | 943 | 943
45 ACO | 6226 | 130131 94.0 0.3 PASS
114.0 114.3 | 1143 | 1143 | 1143
94.0 940 | 940 | 940 | 940
46 ACO | 6236 | 112029 94.0 0.0 PASS
114.0 113.9 | 1139 | 1139 | 1139
94.0 940 | 940 | 940 | 940
47 ACO | 6236 | 152073 94.0 0.0 PASS
114.0 1139 | 113.9 | 1139 | 113.9
94.0 939 | 939 | 939 | 939
48 ACO | 6236 | 152074 94.0 0.1 PASS
114.0 113.8 | 113.8 | 1138 | 113.8
94.0 94.2 942 | 942 | 942
49 ACO | 6236 | 152075 : 94.0 0.2 PASS
114.0 1141 | 1141 | 1141 | 1141
04.0 939 | 939 | 939 | 939
50 ACO | 6236 | 152076 : 94.0 0.1 PASS
114.0 113.8 | 1138 | 1138 | 113.8
Calibration By P ¢
/"7'
Approve by ? (y a v /g
7

Thai Environmental Technic Limited

1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung  Bangkok 10240 Thailand
e Tel 1 +66(0)2373-7799(Auto) Fax : +66(0)2373-7979 « admin@tet1995.com e www.tet1995.com
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Thai Environmental Technic Limited
VIV madagunassllng 91ne

Sound Level Meter Calibration Report

Equipment Type : Sound Level Meter Calibration Date 26-Apr-2022
Calibrator : TENMARS Sound Calibrator TM-100 Barometric pressure (mmHg) . 7590 mmHg
Standard - [EC 60942 Temperature (2323)°C 25 °C
Aceuracy :194.0 0.3 dB and 114.020.5 dB Relative Humidity(S0+£15 %) . 500 %RH
Frequency cat 1,000 Hz 1% Dued Date of Calibrate 3- Jun-2022
Calibrator Serial NO. 1 181203570
I Instrument Calibrated Reference Before Adjust After Adjusy Deviation Result
Brand | Model | Serial NO.| Acoustic dB | 531 |afwi2|a5efi3| wae | =dB +dB | Calibrate
940 940 | 940 | 940 | 940
51 ACO 6236 152077 - 94.0 0.0 PASS
114.0 114.1 114.1 | 1141 | 1141
94.0 939 | 939 | 939 | 939
52 ACO 6226 150142 - 94.0 0.1 PASS
114.0 113.9 | 113.9 | 1139 | 113.9
94.0 94.1 94.1 94.1 94.1
53 ACO 6226 160095 . 94.0 0.1 PASS
114.0 1141 | 1141 | 1141 | 1141
94.0 93.8 93.8 93.8 93.8
54 ACO 6226 160096 94.0 0.2 PASS
114.0 1137 | 1137 | 1137 | 1137
040 939 | 939 | 939 | 939
55 ACO 6226 160097 - 94.0 0.1 PASS
114.0 113.9 | 1139 | 113.8 | 113.9
94.0 943 | 943 | 943 | 943
56 ACO 6226 160098 - 94.0 0.3 PASS
114.0 1142 | 1142 | 1142 | 1142
940 938 | 938 | 938 | 938
57 ACO 6226 160099 . 94.0 0.2 PASS
114.0 113.9 | 113.9 | 1139 | 113.9
04.0 94.1 | 941 | 941 | 941
58 ACO 6226 160143 94.0 0.1 PASS
114.0 1140 | 1140 | 1140 | 114.0
94.0 93.8 93.8 93.8 93.8
59 ACO 86226 160203 - 94.0 0.2 PASS
114.0 113.7 113.7 | 113.7 | 1137
94.0 941 | 941 | 941 | 941
60 ACO 6226 160204 - 94.0 0.1 PASS
114.0 114.0 | 1140 | 1140 | 1140
94.0 938 | 938 | 938 | 938
61 ACO 6226 160205 - 94.0 0.2 PASS
114.0 1137 | 1137 | 113.7 | 1137
04.0 941 | 944 | 941 | 9441
62 ACO 6226 160211 - 94.0 0.1 PASS
114.0 114.0 | 1140 | 114.0 | 1140
Calibration By = 4
Approve by ! 2, acha B
&

Thai Environmental Technic Limited

1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand
e Tel 1 +66(0)2373-7799(Auto) Fax : +66(0)2373-7579 e admin@tet1995.com e www.tet1995.com
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Sound Level Meter Calibration Report

Thai Environmental Technic Limited
USEN malingeulaasy ing 9100

Equipment Type : Sound Level Meter Calibration Date 26-Apr-2022
Calibrator : TENMARS Sound Calibrator TM-100 Barometric pressure (mmHg) : 7590 mmHg
Standard - [EC 60942 Temperature (23+3)°C 25 °C
Accuracy :94.0+0.3 dB and 114.0+0.5 dB Relative Humidity(50+15 %) . 500 %RH
Frequency cat 1,000 Hz £1% Dued Date of Calibrate 3-Jun-2022
Calibrator Serial NO. - 181203570
Instrument Calibrated Reference Before Adjust (After Adjusf Deviation Result
Item = T -
Brand | Model | Serial NO.| Acoustic dB | a5efi1 | aFen 2| afefi3| wie =dB +dB | Calibrate
' 94.0 941 | 941 | 941 | 941
63 ACO | 6226 | 160212 94.0 0.1 PASS
114.0 1140 | 1140 | 1140 | 1140
94.0 94.1 941 | 941 | 941
64 ACO | 6226 | 160213 94.0 0.1 PASS
114.0 1142 | 1142 | 1142 | 1142
94.0 94.0 940 | 940 | 940
66 ACO | 6226 | 160215 94.0 0.0 PASS
114.0 1141 | 1141 | 1141 | 11441
94.0 94.1 94.1 | 941 | 941
67 ACO | 6226 | 160216 94.0 01 PASS
114.0 1142 | 1142 | 114.2 | 1142
94.0 94.0 940 | 940 | 940
68 ACO | 6236 | 222036 94.0 0.0 PASS
114.0 113.9 | 1139 | 113.9 | 1138
94.0 940 | 940 | 940 | 94.0
69 ACO | 6236 | 222037 94.0 0.0 PASS
114.0 1139 | 1139 | 1139 | 113.9
94.0 94.1 94.1 | 941 | 9441
70 ACO | 6236 | 222038 94.0 0.1 PASS
114.0 114.0 | 1140 | 1140 | 114.0
94.0 93.9 93.9 | 939 | 939
71 ACO | 6236 | 222039 94.0 0.1 PASS
114.0 1139 | 1139 | 113.9 | 1139
94.0 94.1 941 | 941 | 9441
72 ACO | 6236 | 222040 94.0 0.1 PASS
114.0 1140 | 114.0 | 1140 | 114.0
Calibration By /—"z:_: N
=7 5
Approve by f iy acho ?
74

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

ESTronis
Certificate of Calibration
: SPR21110168-2 Page: 1 of 3

Certificate Number

Customer

. Thai Environmental Technic Limited.

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

Equipment Name

Liquid in Glass Thermometer

Manufacturer AMA

Model N/A

Serial Number 1851321

1D. Number N/A

Environmental Conditions

Ambient Temgerature 23°C*t 2°C Received Date 10 Nov 2021
Relative Humidity 50% T15% Calibration Date 10 Nav 2021
Location of Calibration In-Lab Recommend Due Date 10 Nov 2022
Calibration Procedure SP-CPT-04-08 Date of Issue 11 Nov 2021

Method of Calibration

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

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

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

(A

( Mr.Worapong Sinthusopa )

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

Calibrated by :

Mr.Prayoon Topart Approved by

Calibration Officer

Authorized Signatory

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

Ceriificate Number : 3SPR21110168-2

Reference Standards

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

Z T ACCREDITED
~
SN S =w—w= - i
) \\“\‘ CALIERATION ARD
3 DIRAENSICNAL MEASUREMENT
AET~ 2080

Page :2 of 3

Equipment Name

Model

Serial No.

Certificate No. | Due. Date

Super Thermometer with PRT

1575/3850-40-382

58087/100288

PSL-T 0488/64 | 08 Mar 2022

Traceability

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

TISTR - Thailand Institute of Scientific and Technological Research

SP-FM-04-15 rev.0
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Result of Calibration

Certificate No. ' SPR21110168-2 Page : 30f 3
Range : -5 t0 110 °C Resolution: 0.5 °C
Unit : °C
Setting Standard uuc Error Uncertainty
Value Reading Reading (+)
25.0 25.014 25.0 -0.014 0.29
30.0 30.018 30.0 -0.018 0.29
35.0 35.023 35.0 -0.023 0.28
40.0 40.028 40.0 -0.028 0.28
45.0 45.033 45.0 -0.033 0.29
50.0 50.036 50.0 -0.036 0.29
Note:

The result of calibration was found accurate as show on date and place of calibration only.
This Certificate is not certified for any commercial transaction.

Measurement Uncertainty
The reported uncertainty of measurement is the axpanded uncertainty obtained by multiplying the
standard uncertainty with the coverage factor k = 2.00, providing a level of confidence approximately 95%.
~ End of Certificate -

SP-FM-04-15 REV.0




 METROLOGY SYSTEM ( THAILARD ) CO.,LETD.

ACCREDITED

e SR R e

CALIPATON AHD

DHAZHDICNAL, MEASUREMENT
ATT=2050

Certificate of Calibration

Certificate Number T SPR21110168-3 Page: 1 0of 3

Customer . Thai Environmental Technic Limited.

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

Equipment Name . Liquid in Glass Thermometer
Manufacturer © O AMA
! Model © N/A
*; Serial Number T 1851322
; |D. Number : N/A

gy
[ROA

Environmental Conditions

Fargd
3G

o Ambient Temperature : 23°Ct 2°C Received Date . 10 Nov 2021

5 Relative Humidity © 50% *15% Calibration Date © 10 Nov 2021

2 Location of Calibration . In-Lab Recommend Due Date 10 Nov 2022

oy Calibration Procedure : SP-CPT-04-08 Date of Issue © 11 Nov 2021

\ Method of Calibration

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

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

ihis calibration are certified by to NIST or equivalent, National metrology institute, Natural physical constants,
consensus standards. The result reported herein apply only to the calibration of the item described above as
received.Our decision rule is to contact the customer i the item pass and fail calibration when the results
include the uncertainties and the customer must determine if the results meets their needs.

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

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

Calibrated by @ Mr.Prayoon Topart Approved by @/

Calibration Officer ( Mr.Worapong Sinthusopa )

Authorized Signatory

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

Ceriificate Number SPR21110168-3

Reference Standards

e T IEET
“hs, It u‘,\\\ LALIDRATION AND
DINERSDZAL MEASUREAENT
ACT=3950

Page :2 of 3

Equipment Name

Model

Serial No. Certificate No. | Due. Date

Super Thermometer with PRT

1575/3850-40-392

580877100288 PSL-T 0468/64 | 06 Mar 2022

£

Qzze-eel (209) Hel | puspey

TR EIC S

“EATAM

LY BLeTE

[ CA AR L HEE BT SuenBuc)y Buop 100w 66t EIERAE]
L) f"’:?f"""'
1k
i

Traceability

This certification is fraceable to the International System of Unit maintained at:
TISTR - Thailand Institute of Scientific and Technological Research

SP-FVi-04-15 rev.0
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fx]
B Certificate No. :  SPR211 10168-3 Page: 303
“ Range: -5 o 110 °C Resolution: 05 °C
Unit: °C
= Setting Standard uuc Error Uncertainty
2 Value Reading Reading ()
5 25.0 25.010 25.0 ~0.010 0.20
T
= 30.0 30.014 30.0 -0.014 0.29
= 35.0 35.017 35.0 -0.017 0.29
2 40.0 40.020 40.0 -0.020 0.29
2. 45.0 45.024 45.0 ~0.024 0.29
= 50.0 50.030 50.0 -0.030 0.29
5’; Note:
’:: The result of calibration was found accurate as show on date and place of calibration only.
- This Certificate is not certified for any commercial fransaction.
) Measurement Uncertainty
& The reported unceriainty of measurement is the expanded uncertainty obtained by muttiplying the
3’3 standard uncertainty with the coverage factor k = 2.00, providing a level of confidence approximately 85%.

- End of Certificate —
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SP-FM~04~15 REV.0




L, METROLOGY SYSTEM ( THAILARD ) CO.,LT

¢<“3“‘$i"”?,¢
Certificate of Calibration
” Certificate Number © SPR21110168-1 Page: 1 of 3

Customer . Thai Environmental Technic Limited.
1/6 Soi Ramkhamhaeng 145, Khwaeng Saphan Sung, Knet Saphan
Sung, Bangkok 10240, Thailand.

Equipment Name 1 Liquid in Glass Thermometer
Manufacturer T AMA

Madel : N/A

Serial Number . 1851349

ID. Number LON/A

Environmental Conditions

Ambient Temperature . o3°Cct 2°C Received Date 10 Nov 2021
Relative Humidity © 50% T15% Calibration Date 10 Nov 2021
& Location of Calibration : In-Lab Recommend Due Date © 10 Nov 2022
= Calibration Procedure . SP-CPT-04-08 Date of Issue 11 Nov 2021

Method of Calibration

;3‘ This certifies that the above instrument was calfbrated in compliance with the calibration sysiem
1; requirement of ISO/NEC 17025:2017 in accordance with reference procedure. Standards used to perform

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

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

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

include the unceriainties and the custormner must determine if the results meets their needs.

o
™
&z7
e

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

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

Calibrated by : Mr.Prayoon Topart Approved by @/

Calibraiion Officer { Mr.Worapong Sinthusopa )

RIS AORN
cidir Ll

Authorized Signatory
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SP-FM-04-15 rev.0




b METROLOGY SYSTEM ( THAILAND ) CO.,LTD.
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Calibration Report

Certificate Number gPR21110168-1 Page : 2 of 3

= Reference Standards
7 ! ‘

G Equipment Name Modet Serial No. Certificate No. | Due. Date

= Super Thermometer with PRT 1575/3850-40-382 58087/100288 PSL-T 0468/64 | 08 Mar 2022

Traceability
This certification is raceable (0 the Internationat System of Unit maintained at

TISTR - Thailand Institute of Scientific and Technological Research

5) el { Pueiedl g OFTZT (uRLunied SUIHSULD
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SP-FM-04-15 rev.0
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Result of Calibration .

Certificate No.:  SPR21110168-1 Page : 3 of 3
- Range * -5 to 110 °C Resolution: 0.5  °C

=1 Unit : °C

:~ l—- Seiting Standard Juc Error Uncerfainty

' value Reading Reading (+)

25.0 25.011 25.0 -0.011 0.29

30.0 30.015 30.0 -0.015 0.29

= 35.0 ' 35.022 35.0 -0.022 0.29

= 40.0 40.025 40.0 -0.025 0.29

= 45.0 45.030 45.0 ~0.030 0.29

z 0 . 50. 0. 0.2 J
5 | 50 50.033 L 50.0 0.033 9

= Note:

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

- This Certificate is not certified for any commercial fransaction.

Measurement Uncertainty
The reported uncertainty of measurement is the expanded uncertainty obtained by multiplying the

standard uncertainty with the coverage factor Kk = 2.00, providing &'l level of confidence approximately 95%
— End of Certificate —
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et
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SP-FM-04-15 REV.0




METROLOGY SYSTEM ( THAILAND ) CO.,LTD.
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Certificate of Calibration

Certificate Number © §PR22020415-25 Page: 1 of 3

Customer © Thai Environmental Technic Limited.

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

Sung, Bangkok 10240, Thailand.

Equipment Name : Liguid in Glass Thermometer
Manufacturer T AMA

Model o N/A

Serial Number © 1851353

ID. Number o N/A

Environmental Conditions

Ambient Temperature . o3ecT 2°C Received Date © 23 Feb 2022
Relative Humidity - 50% T15% Calibration Date 24 Feb 2022
Location of Calibration o in-Lab Recommend Due Date . 24 Feb 2023
Calibration Procedure . SP-CPT-04-08 Date of lssue © 925 Feb 2022

Method of Calibration

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

requirement of ISO/EC 17025:2017 in accordance with reference procedure. Standards used to perform
this calibration are certified by to NIST or equivalent, National metrology institute, Natural physical constants,

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

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

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

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

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

Calibrated by : Mr.Pakapon Nammontree Approved by

Calibration Officer ( Mr.Worapong Sinthusopa )

Authorized Signatory

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

Certificate Number SPR22020415-25 Page : 2 of 3

Reference Standards

Equipment Name mm Certificate No. | Due. Date
Super Thermometer with PRT 1575/3850-40-392 58087/100288 PSL-T 0468/64 | 06 Mar 2022

Traceability

=y This certification is traceable o the International System of Unit maintained at .

fd TISTR - Thailand Institute of Scientific and Technological Research

SP-FM-04-15 rev.0
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Result of Calibration

Certificate No. * SPRP22020415-25 pPage : 30f 3
Range : -5 to 100 °C Resolution - 05 °C
Unit @ °C
Setting Standard uuc Error Uncertainty
Value Reading Reading (+)
25.0 25.004 25.0 -0.004 0.29
30.0 30.005 30.0 -0.005 0.29
35.0 35.005 35.0 -0.005 0.29
40.0 40.006 40.0 -0.006 0.29
45.0 45.007 45.0 ~-0.007 0.29
50.0 50.007 50.0 -0.007 0.29 _J
Note:

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

This Certificate is not certified for any commercial transaction.

Measurement Uncertainty
The reported uncertainty of measurement is the expanded uncertainty obtained by multiplying the
standard uncertainty with the coverage factor k = 2. 00, providing a level of confidence approximately 95%.
- End of Certificate —

SP-FM-04-15 REV.(




Ceriificate Number

Customer

Equipment Name

Certificate of Calibration

. SPR22020415-23

s

i

METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

o
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ACCREDITED
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CALIBRATION AND
DIMERSIONAL MEASUREMENT
ACT - 2050

Page: 1 of 3

- Thai Environmental Technic Limited.

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

Liquid in Glass Thermometer

Manufacturer AMA

Model N/A

Serial Number 1851354

ID. Number N/A

Environmental Conditions

Ambient Temperature 23°CT 2°C Received Date 23 Feb 2022

Relative Humidity 50 % T 15 % Calibration Date 24 Feb 2022

Location of Calibration In-Lab Recommend Due Date 24 Feb 2023
o Calibration Procedure . SP-CPT-04-08 Date of Issue 25 Feb 2022

Method of Calibration

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

requirement of ISO/EC 17025:2017

this calibration arc certificd by to NIST or cquiva

consensus standards. The result reported herein app
received.Our decision rule is to contact the custome

include the uncertainties and the customer must determ

ly only to the cali

in accordance with reference procedure. Standards

r if the item pass and fail calibrati

ine if the results meets their needs.

used to perform
icnt, National metrology institute, Natural physical constants,
pration of the item described above as

on when the results

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

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

(A

( Mr.Worapong Sinthusopa )

Calibrated by : Mr.Pakapon Nammoniree Approved by

Calibration Officer

Authorized Signatory

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

Certificate Number SPR22020415-23 Page : 2 of 3

(O

1

Reference Standards

] Equipment Name Model \ Serial No. Certificate No. \ Due. Dat:\
S

uper Thermometer with PRT 1575/3850-40-392 ‘ 58087/100288 PSL-T 0468/64 \ 06 Mar 2022

AUOPY

PLILLNLE SupniBUOD 188

Traceability
This certification is traceable t0 the International System of Unit maintained at :

TISTR - Thailand Institute of Scientific and Technological Research

SP-FM-04-15 rev.0




METROLOGY SYSTEM ( THAILAND ) CO.,LTD.
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Result of Calibration

Certificate No. * SPR22020415-23 pPage : 30f 3
Range: -5 1o 100 °C Resolution: 0.5 °C
Unit : °C
Setting Standard uuc Error Uncertainty
Value Reading Reading (+)
25.0 25.004 25.0 -0.004 0.29
30.0 30.005 30.0 -0.005 0.29
35.0 35.005 35.0 -0.005 0.29
40.0 40.006 40.0 -0.006 0.29
x 45.0 45.007 45.0 -0.007 0.28
50.0 50.007 50.0 ~0.007 029 |
Note:

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

e This Certificate is not ceriified for any commercial transaction.

Measurement Uncertainty
The reported uncertainty of measurement is the expanded uncertainty obtained by multiplying the
standard uncertainty with the coverage factor K = 2.00, providing a level of confidence approximately 85%.
- End of Certificate —

SP-FM-04-15 REV.C
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Certificate of Calibration

Certificate Number . SPR22020415-21 Page : 1 of 3

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

-

Equipment Name : Liquid in Glass Thermometer
Manufacturer T AMA

Model o N/A

Serial Number . 1851362

ID. Number O N/A

Environmental Conditions

;5 Ambient Temperature . 23°CT 2°C Received Date . 23 Feb 2022
Relative Humidity © B0% T15% Calibration Date - 24 Feb 2022
Location of Calibration © in-Lab Recommend Due Date . 24 Feb 2023
P Calibration Procedure . SP-CPT-04-08 Date of Issue . 25 Feb 2022

Method of Calibration

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

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

All calibrations are performed within manufacture's speciﬁcations.'fhe calipration certificate shall not be

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

Calibrated by : Mr.Pakapon Nammontree Approved by i\%/

e

Calibration Officer ( Mr.Worapong Sinthusopa )

Authorized Signatory

SP-FM-04-15 rev.0




METROLOGY SYSTEM ( THAILAND ) (

Calibration Report

Certificate Number  : SPR22020415-21 Page :2 of 3

i

Reference Standards
E Equipment Name ‘ Model T Serial No. \ Certificate No. | Due. Date
@perThermometer with PRT r 1575/3850-40-392 L58087/100288 \ pPSL-T 0468/64 | 06 Mar 2022

Traceability
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This certification is traceable to the International System of Unit maintained at
TISTR - Thailand Institute of Scientific and Technological Research

=
-
=
)

i

L

DUBEREL

o

SP-FM-04-15 rev.0




gl

IETROLOG

ARSI 8z

ACCREDITED
Sisomoinz e

CALIBRATION AHD

Result of Calibration B
Certificate No. * SPR22020415-21 Page : 3 0f 3
Range : -5 10 100 °C Resolution: 0.5 °C
Unit : °C
Setting Standard yuc Error A‘ Uncertainty
Value Reading Reading ()
25.0 25.004 25.0 -0.004 0.29
30.0 30.005 30.0 -0.005 0.29
35.0 35.005 35.0 -0.005 0.29
40.0 40.006 40.0 -0.006 0.29
450 45.007 45.0 -0.007 0.29
L 50.0 50.007 50.0 -0.007 0.29 A—l

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

This Certificate is not certified for any commercial transaction.

Measurement Uncertainty
The reported uncertainty of measurement is the expanded uncertainty obtained by multiplying the
standard uncertainty with the coverage factor Kk = 2.00, providing a level of confidence approximately 95%.
— End of Certificate —

SP-FM-04-15 REV.
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Nomenclature : Digital Lux Meter

Request No. : 22-64/ 0657

NSC-TISISTIS 47025
CALIBRATION 0015

MTC No. : PSL-P 167/ 64

CERTIFICATE OF CALIBRATION

Serial No. : AC.76003

1 Maker : DIGICON Model : LX-50
Customer :  THAI ENVIRONMENTAL TECHNIC LIMITED
Address : 1/6 Soi Ramkhamhang 145, Ramkhamhang Rd., Khaeng/Khet Saphan Sung, Bangkok 10240
Date of receipt : 8 June 2021
Date of calibration : 17 June 2021

Place of calibration :
Rasis of calibration :

Condition of calibration :

Reference Standard :

Traceability :

Support Equipment :

e

Calibration Procedure :

S

Head Office
35 iy 3 Tambon Khlong Ha, Amphoe Knlong Luans,
Changwat Pathumthani 12120, Thailand
Tel. (66) 0 2577 9000
Fax. {66) 0 2577 9009
E-mail : rumpai@tistr.orth Websitewwa tistr.orth

Photometry and Temperature Standards Laboratory, MTC. (Bangpoo)
calibration at 0 ~ 5000 lux.

- Ambient temperature : (252 ) °c

( 60 £20) %

Working Standard Luminous Intensity Lamp, Serial No.: FELOO1 and 5002,

- Relative humidity :

can be traceable to international system of units (SD), through calibration certificate

MTC No. PSL-P 240/63 and PSL-P 241/63, date of calibration 28 August 2020.

This certificate is traceable to SI units through the National Institute of Metrology (Thailand).

calibration certificate No. PP-1039-17, PP-1040-17 and PP-1041-17

1. Photometric bench , 3.0 meter long

2. DC power supply, Serial No.: BC - 341006035007/2

3. Digital Multimeter , Model : R 6551 , S/N : 92041186 and 92041192

The measurement was done in accordance with WL.CP.10.

The reported uncertainty is based on a standard uncertainty multiplied by a coverage

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

page 1 of 2

The results relate only to the items tested/calibrated or value assiened.

Advertising the Report/Certificate and publicity of the results except in full are prohibitect unless written permission is obtained from the governor of TISTR.

FM.BLMTC.002 Rev.4

Office/Laboratory

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

Fax. (66) 0 2323 9165

E-mail - mic@tistr.orth

Office

Thailand

Fax. {66) G 2579 8592
E-rnail : sumalee@tistrorth

196 Phahonyothin Road, Chatuchak, Bangkok 10900,

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

o

|




Request No. : 22-64 / 0657 MTC No. : PSL-P 167/ 64
Serial No. : AC.76003

Note : ¥*UUC = Unit Under Calibration.

|
|
|
|
Results : i
[5]18(® Standard *UUC Reading Uncertainty of 1
Range (lux) (lux) (lux) Measurement = (fux) g
0 0 0.6 §
i
1
100 95 2.2 %
%
500 467 10.5 }
2000 :%
1000 929 21.0 E
1500 1388 31.6 %
1900 1756 40.0 %
2000 1910 42.5
3000 2870 63.4
20000
1 4000 3840 84.5
\ 5000 4790 105.6
|
|
|

...end of certificate...

Calibrated by :

O

(M. Kittipat Wiriyaprasat)

f,”\
Ay’proved by:

,W ;) o

i
Issued date : 17 June 2021
page 2 of 2

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

|

Fii.BL.MTC.002Z Rev.d

Head Office Office/Laboratory Office

35 pu 3 Tambon Khlone Ha, Amphoe Knlong Luang,  Soi 1C, Bangpoo industrial Estate, Sukhumvit Road, 196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Changwat Pathumthani 12120, Thailand Armphoe Muang, Changwat Samutprakan 10280, Thalland ~ Thailand

Tel. (66) 0 2577 9000 Tel (66) 0 2323 1672-80 ext. 115, 116 Tel (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2577 9009 Fax. (66) 0 2323 9165 Fax. (66) 0 2579 8592

E-mail : rumpai@’tis‘(r.orih Wehsitewwaw tistr.orth £-mail : mtc@tistr.orth E-mail : sumalee@tistrorth




TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES & EQUIPMENT CALIBRATION AND TESTING SERVICES
S34i4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10230

TEL.Q2TIT-3000-27  FAX 0-2719-0484
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Cert.No.: 21CHO392

Certificate of Calibration

Equipment :
Manufacturer ;
Model :

Serial No. :

iD No. :

Condition As-Received:

Received Date
Calibration Date :
Reference

SBubmitted by :

Calibration Place:
Ambient Temperature :
Relative Humidity :

Calibration Procedure !

Calibrated by :

Approved by :

(J/} Malee Butkruea
{ ) Saithip Meangmai

pH Meter
Horiba
LAQUA-PH1300
BOBD0012
Used ltem

15 July 2021

18 July 2021
2107-03220C-8

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

Laboratory { Thai Environment Technic Limited.)

(26.3 - 25.8) °C
(62.9 - 84.2) %
in - house method

- CP-QOCH2 by direct measurement with standard

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

Kunchit Promprat

Walk

Approved Signatory

NSCTISLTISITRES
CALIBRATION 0008

Page.: 1of 2

{ ) Warakorn Lemgagtrakul

issue Date : 19 August 2021

The Uncertainties are for a confidence probability of approximately 95%

This cenifivate may not b reproduced sther than in il except with the prioy writtes

Approval of the hesd of Corporate Seyvices 3 < Eynipment Cutibration amd Tostiog Services.

A 0031074




Condition of this calibration result

1. Reference Standard Instrument -

Instrument Serial No.
1} Document Process Calibrator 1385032
2} Digital Thermometer -

Cert. No.: 21CHO302
Page.: 20f2
iD Ne. Cert. No. Due Date
130RC0O22 2084213 24 Nov 2021
130RC017 217686 08 Apr 2022

This certification is traceable to the International System of Unit maintained at-
- Traceable to National Institute of Metrology {Thailand), NIMT

2. Certified Reference Materials

: The measurement resulls are traceable to S through CPA chem Lid.,

ANSE-ASQ National Accraditation Board, Accredited No, AR-1 838

Buffer Solution Manufacturer Lot No. Exp. date
pH 1.678 CPA chem 677226 24 Mar 2022
pH 4.008 CPA chem 725926 13 Jan 2023
pH 6.866 CPA chem 677228 16 Feb 2022
pH 8.181 CPA ¢hem 754031 02 July 2022
*oH 12450 Hach Lenge GmbH C027986 15 Dec 2022
3. This certificate is valid only to the item calibrated on date and place of calibration.
Calibration Results
Function : mV Measurement
Performing standard curve by Fluke at pH (2,4,7,1 0)
Unit Under Nominal | Standard Uncertainty of | Coverage
Calibration Value Voltage Actual Reading Measurement factor
input {zmV} K
: pH myv mV pH
pH Meter 1.680 314.73 314.7 1.680 0.058 2.00
SiN.: BOBD0O12 4.000 177.48 177.5 4.000 4.058 2.00
6.860 8.28 8.3 £.860 0.058 2.00
7.000 .00 0.0 7.000 0.088 2.00
9.180 ~128.97 -128.9 8.180 0.058 2.00
10.000 -177 48 -177.5 10.000 0.058 2.00
Function : pH Measurement
Performing five buffers standard curve by using buffer nominal pH (2,4,7,9,12)
Unit Under Standard pH Actual pH |Actual mV | Uncertainty of Coverage
Calibration Buffer Solution Reading | Reading | pH measurement factor
{mV) ] k
pH Electrode 1.678 1.681 282.3 0.0070 2.09
S/N.: 8X8M0055 4.008 4.012 185.1 0.0077 213
5.866 6.864 -13.8 0.017 2.07
9.181 9191 -148.9 0.049 2.05
*12450 12.449 -340.8 0.022 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 85 %.

-0~
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a 1060302
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CALIBRATION AND TESTING EQUIPMENT SERVICES

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250

@(,W
A erresmmey

TEL.0-2717-3000-24 ~ FAX.0-27 19-9484

L

e

Cert. No.: 21TM1903
Page.: 1 0of 3

 Certificate of Calibration

%Z) Equipment : BOD Incubator
)

, %&@f

¢

Manufacturer : Siam Intercool

B

ST
NS

Model : PJEZSOH000

B
&

Serial No. : C9717492 :
ID No. : LAB BOD 03
Submifted by : Thai Environmental Technic Limited

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

%\M& o %@%ﬁ%ﬂ,mmw & @%@ 'S
£ ST AL AR

Location : Laboratory (Thai Environmental Technic Limited)
{g{é Received Order: 2 November 2021
15 Calibration Date : 3 November 2021 3
o
‘%% Ambient Temperature : (26+10)°C %;%
) Relative Humidity : (50 £30) % %
%
Calibrated by : Khit Ruttanaprapachai by

%

T
%m.,ww < éﬁ%
=

¥ é}{ Approved by : M& ) %
5 Approved Signatory @t
%\; T () Pornthippa Tameyakul %{%
Ei; (-/ ) Malee Butkruea i%
v/ () Suwit Imjai A
N q
/) Issue Date : 9 November 2021 i)

The Uncertainties are for a confidence probability of approximately 95%.

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

approval of the head of Calibration and Testing Equipment Services.

A 0007910
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Equipment ; BOD Incubator Cert. No.: 21TM1903

. Condition As-Received : Used ltem , Page.: 2 o 3
. Reference ; 2111-00060C-4 '
- Procedure Used .-

method with Datg Acquisition which connected with Thermocouple Type T.
The temperature Scale used was based on [TS-90.

Condition of this result of calibration

1. Reference standard instrument:-

Instrument Model Serial No. Cert. No. Due Date
1) Data Acquisition 34970A MY44060450 21LM4/1 06 Mar 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 yuc* : Temperature Source

' Fresh air setting : Not Available

vironment during calibration

Beginning Finished
. Temp. (°C) 24 25
REL.Humid. (%) 52 55
o (o] AC Supply ( Volt ) 221 220
Q
" Jilz 8 Position : Ref. Std.
’ ID No.:
i );?-I = /4 1 19-14TC-01
e 2 19-14TC-02
T 3 19-14TC-03
Probe Installation Detajs : Dimension of Chamber : 4 19-14TC-04
a= 10 cm D= 0.50 ‘m 5 19~14TC-05
= 10  cm W = 0.50 m 6 19-14TC-06
c= 10  cm H = 1.2 m 7 19-14TC-07
Capacity = 030 s ’ 8 19-147C-08
9 (ref.) 19-14TC-09 |

a 1080443
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Equipment : BOD Incubator Cert. No.: 21TM1903

Condition As-Received : Used ltem Page.: 30of 3
Reference : 2111-00060C-4
Result of Calibration :- (*) Without Adjustment
Eunction of UUC* : Temperature Source
" Fresh air setting : Not Available
Calibration uuc* uuc* Temperature Temperature Overall Uncertainty Coverage
Point Setting | Reading stability 1 uniformity Variation Factor
(°C) (°C) (°c) . (x°C) (°c) (°c) (£°C) k
20.0 20.0 20.0 0.084 0.26 0.36 0.83 2
Calibration Measured Temperature ( °C )
Point Position
(°C) 1 2 3 4 5 6 7 8 9 (ref)
20.0 20.071 19.877 19.969 19.955 20.008 20.008 20.107 19.981 19.883

Average* : The average of 30 values in each position.
= Temperature stability : One-half of the greatest maximum difference of measured temperature at any one sensor.

Temperature uniformity : The maximum difference of measured temperatures at any sensors and the measured
temperature at the reference location which are observed at the same time or at as close an observation time as
possible to determine the temperature pattern or homogeneity within the chamber under steady-state conditions.
Overall Variation : The Difference of the maximum and minimum measured temperatures throughout observation.

UUC* : Unit Under Calibration
Note : The reported uncertainty of measurement was included stability and excluded uniformity .

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

-000-

a 1080442




METROLOGY SY

STEM ( THAILAND ) CO. ,LTH.

Certificate of Calibration

Ceriificate Number T §PR22020183-2 Page : 1 0f 3

Customer - Thai Environmental Technic Limited.
1/6 Soi Ramkhamhaeng 145, Khwaeng Saphan Sung. Khet Saphan

Sung, Bangkok 10240, Thailand.

Equipment Name . DO Meter
Manufacturet . Horiba
Model - LAQUAact-DO110
Serial Number © DCTDO0GS
:f ID. Number © No.11

Environmental Conditions

Ambient Temperature . o3e°ct 2°C Received Date © 11 Feb 2022
Relative Humidity © 50% T15% Calibration Date © 14 Feb 2022
L ocation of Calibration . In-Lab Recommend Due Date © 14 Feb 2023
Calibration Procedure . In-House Method Date of issue © 15 Feb 2022

Method of Calibration
This certifies that the above instrument was calibrated in compliance with the calipration system

requirement of [SOAEC 17025:2017 In accordance with reference procedure. Standards used o perform
thie calibration are certified by to NIST or equivalent, National metrology institute, Natural physical constants,
consensus standards. The result reported herein apply only o the calipration of the item described above as
received.Our decision rule is to contact the customer if the item pass and fall calibration when the results
include the uncertainties and the customer must determine if the results meets their peads.

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

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

Calibrated by @ Mr.Sarawut Knitma Approved by Q’/

Calibration Officer { MrWorapong Sinthusopa }

Authorized Signatory

SpP-FM-04-15 rev.0




METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

Calibration Report

Certificate Number - SPR22020183-2 Page 12 of 3

Reference Standards

Equipment Name Model Serial No. Certificate No. | Due. Date“I
Zero Oxygen Solution HI7040L Lot 80066/21 22F11 22 Jun 2028
= Oxygen, Carbon monoxide and TRM-E-3100 N/A CG-0150-21 | 15 Nov 2028
,;} Electronic Balance ME2358 22314692 SPR21070480-1 . 03 Aug 2022

Traceability
z This certification is fraceable to the International System of Unit maintained at -
HANNA - Hanna Instruments (Thailand) Ltd.

i NIMT - The National Institute of Metrology, Thalland.
e
- SP Metrology - Sp Metrology system (Thailand) Co.Ltd.

W00

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

Result of Calibration

Certificate No.t SPRZ2020183-2 page: 30f 3
Function : Dissolved Oxygen permanance Test Unit @ ppm
Actual Uncertainty
Range (ppm) UUC. Reading Error
Standard (=)
0.00 0.00 0.00 0.13
0-40
8.30 8.22 -0.08 0.13
Note:

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

This Certificate is not certified for any commercial transaction.

Measurement Uncertainty
The reported uncertainty of measurement is the expanded uncertainty obtained by multiplying
the standard uncertainty with the coverage factor k = 2, providing & 1evel of confidence approximately 95%

~ End of Certificate —

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

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES %/,/R/m 5
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 Dl c1' -TlSO
TEL.0-2717-3000-27 FAX.0-27 19-9484 CALIBRATION 0008

Cert.No.: 22CHO269
Page.: 1 of 2

Certificate of Calibration

Equipment :
Manufacturer :
Model :

Serial No. :

ID No. :

Condition As-Received:

Received Date :
Calibration Date :
Reference :

Submitted by :

Calibration Place:
Ambient Temperature :
Relative Humidity :

Calibration Procedure:

Calibrated by :

Approved by :

( /) Malee Butkruea
() Saithip Meangmai

() Warakorn Lerngagtrakul

Issue Date :

Conductivity Meter
Horiba

ES-51E

$205087

Used Iltem

20 April 2022

22 April 2022
2204-03690C-1

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

Laboratory (Thai Environment Technic Limited)
(27.2 -27.5) °C (On-Site)
(58 - 57) % (On-Site)

In -house method :

- CP-OCH3 : based on direct measurement by

using certified reference material (CRM)
Uthen Kankawi

AT

Approved Signatory

6 May 2022

The Uncertainties are for a confidence probability of approximately 95%

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

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

A 0040773
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Cert.No.: 22CHO269

Page.: 2 of 2
Condition of this resuit of calibration
1. Reference Standard Instrument -
Instrument Serial No. ID No. Certificate No. Due date
1) Digital Thermometer 307901 70RC137 2111134 19 Oct 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 :-
- Conductivity calibration solution, CPA chem Ltd., The measurement results are traceable to S|
through CPA chem Ltd., ANSI-ASQ National Accreditation Board, Accredited No. AR-1835

Conductivity Solution Manufacturer Lot No. Exp. date
1.413 mS/cm CPA Chem 766815 04 Sep 2022

- Control Conductivity calibration solution temperature by Water bath (25£0.2) oC
3. This certificate is valid only to the item calibrated on date and place of calibration.

Calibration results

Function : Conductivity Measurement

(*) After Adjustment at 1.413 mS/cm
Conductivity Electrode Serial No.: 9CO0A0150

Standard Before Adjustment After Adjustment Uncertainty Coverage
Conductivity Solution UUC* Reading UUC* Reading of Measurement factor
(%) k
1.413 mS/cm 1.351 mS/cm 1.412 mS/cm 0.011 mS/em 2.00
Remark - UUC* = Unit Under Calibration

- Adjustment Cell constant = 1.074 cm”

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

-000-
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FSR1471

MAINTENANCE REPORT
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL
AAnalyst 600

Customer : THAl ENVIRONMENTAL Date Tested: 26-11.A.-22
TECHNIC LIMITED. Recommendation Recertification
Address :  1/6 Soi Ramkhamheang 145, Period 6 Months
Khwaeng/Khet Saphan Sung, Recertification Due: 25-n.A.-22
Bangkok 10240 Date Last Certified: 27-n.a.-21
User Name: aat nuA55el Bulszamglas  Visit Number: 10OF 2
Phone: 02-7353101-3, 02-3737799 TH One Source Phone: 081-7316733
E-mail: ketsarin.c@tet1995.com E-mail thonecource@gmai.com
admin@tet1995.com
CONFIGURATION TESTED
MODEL SERIAL NUMBER SOFTWARE
AAnalyst 600 60055070101 AA WinLab Version 3.2
AS 800 80155070102
FIAS-100 2288
TEST STANDARD USED PART NUMBER
GFAAS Mixed standard N9300244

TH ONE SOURCE CO.,LTD. 33/1 19 Moo10,

Page 1 of 4

T.Ladsawai, A.Lam Luk Ka, Pathum Thani 12150 Thailand
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MAINTENANCE REPORT
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL

AAnalyst 600

FSR1471

SERIAL NUMBER 60055070101

DATE TESTED

1. INSTRUMENT CHECKS
A. The Mirror and Lenses Condition

B. Grating Condition

C. Replace or Clean Dust Filter

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

2. AUTOSAMPLE CHECK
A. Sampling and Arm

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

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

A. Clean and Change Distill water

B. Themosensor
4. FIAS CHECKS

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

D. Flow meter and Gas system

26-u.m.-22
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FSR1471

MAINTENANCE REPORT
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL
AAnalyst 600
SERIAL NUMBER 60085070101 DATE TESTED 26-11.Am.-22
PARAMETER SPECIFICATION ACTUAL VAULE
B. THGA Tests
1. Furnace Gas Flows
Internal Flow 250 + 25 mL/min 235 mbL/min
External Flow 100 + 10 mL/min 110 mL/min

> Chromium Baseline Noise

(mesure 5 furnace dry firings without any sample)
Baseline < 0.005 Int.Abs ) 0.0008 Int.Abs

SD < 0.005 Int.Abs 0.0008 Int.Abs

3. Chromium Characteristic Mass(m,) and Precition

(measure 5 furnace firing using 20 ul

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

Precision < 3.0% 2.53 %

4. Copper Characteristic Mass(mo) and Zeeman Ratio

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

m Results 17.0 pg + 3.5 pg 13.5 pg
Zeeman Ratio 0.58 + 0.04 0.544
Page 3 of 4

TH ONE SOURCE CO.,LTD. 33/1 19 Moo10,T.Ladsawai, A.Lam Luk Ka, Pathum Thani 12150 Thailand



FSR1471

MAINTENANCE REPORT
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL
AAnalyst 600

SERIAL NUMBER 60055070101 DATE TESTED 26-u.@.-22

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

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

it

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

0.1675/0.1675+0.1400

]

0.544

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

meets
[] does not meet

the PerkinElmer Specifications listed on this certificate.

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

including warranty terms.

Service Department TH ONE SOURCE CO., LTD.

( Krungchai Treevichien )

Customer Support Engineer

Page 4 of 4

TH ONE SOURCE CO.,LTD. 33/119 Moo10,T.Ladsawai, A.Lam Luk Ka, Pathum Thani 12150 Thajland
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PerkinElmer’

instruments.

Certiﬁ’cate of ffminmg

This is to certify that

Krungchai Treevichien

has successfully completed
Aanalyst 600/700/800 Service Training

09 to 13 February 2004

R

A~

CS Lim
Service Specialist

13 Feb 2004




FSR1471

MAINTENANCE REPORT
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL
AAnalyst 600

Customer : THAI ENVIRONMENTAL Date Tested: 26-u.m.-22
TECHNIC LIMITED. Recommendation Recertification
Address :  1/6 Soi Ramkhamheang 145, Period 6 Months
Khwaeng/Khet Saphan Sung, Recertification Due: 25-n.A.-22
Bangkok 10240 Date Last Certified: 27-n.a.-21
User Name: aat nundsses Bulszansudlas  Visit Number: 10F 2
Phone: 02-7353101-3, 02-3737799 TH One Source Phone: 081-7316733
E-mail: ketsarin.c@tet1895.com E-mail thonecource@gmai.com
admin@tet1995.com
CONFIGURATION TESTED
MODEL SERIAL NUMBER SOFTWARE
AAnalyst 600 60055070101 AA WinLab Version 3.2
AS 800 80155070102
FIAS-100 2288

TEST STANDARD USED

GFAAS Mixed standard N9300244

PART NUMBER

Page 1 of 4
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FSR1471

MAINTENANCE REPORT
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL
AAnalyst 600

SERIAL NUMBER  600S5070101 DATE TESTED 26-4.A.-22

1. INSTRUMENT CHECKS
A. The Mirror and Lenses Condition

XA

B. Grating Condition

X

C. Replace or Clean Dust Filter

O
X

RIE|EIE ElE ERIER BEIEEE
X ~ X

D. Cleaning the Contact Cylinders

o

E. Cleaning the Furnace Windows

2. AUTOSAMPLE CHECK
A. Sampling and Arm

S B P

B. Sampling & Rinse Pump

C. Sample Position & Clean

~

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

A. Clean and Change Distill water

~

B. Themosensor
4. FIAS CHECKS

~

A. Pump and 5 Port Valve

~

B. Chemifold and Tubing

~

C. Power Supply

~

D. Flow meter and Gas system

Page 2 of 4
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FSR1471

MAINTENANCE REPORT
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL
AAnalyst 600
SERIAL NUMBER 60085070101 DATE TESTED 26-1.m.-22
PARAMETER SPECIFICATION ACTUAL VAULE
B. THGA Tests
1. Furnace Gas Flows
Internal Flow 250 + 25 mL/min 235 mL/min
External Flow 100 + 10 mL/min 110 mL/min

2. Chromium Baseline Noise
(mesure 5 furnace dry firings without any sample)
Baseline < 0.005 Int.Abs - 0.0008 Int.Abs
SD <0.005 Int.Abs 0.0008 Int.Abs

3. Chromium Characteristic Mass(m,) and Precition
(measure 5 furnace firing using 20 ul

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

Precision < 3.0% 2.53 %
4. Copper Characteristic Mass(mo) and Zeeman Ratio

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

m, Results 17.0 pg + 3.5 pg 13.5 pg
Zeeman Ratio 0.58 + 0.04 0.544
Page 3 of 4
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FSR1471

MAINTENANCE REPORT
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL
AAnalyst 600

SERIAL NUMBER  600S5070101 DATE TESTED 26-4.A.-22

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

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

1l

Zeeman Ratio

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

0.1675/0.1675+0.1400

]

0.544

]

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

meets
r__] does not meet

the PerkinElmer Specifications listed on this certificate.

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

including warranty terms.

Service Department TH ONE SOURCE CO., LTD.

( Krungchai Treevichien )

Customer Support Engineer

Page 4 of 4
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This is to certify that

Krungchai Treevichien

has successfully completed
Aanalyst 600/700/800 Service Training

09 to 13 February 2004

)
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Service Specialist
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FSR 1477

MAINTENANCE REPORT
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL

AAnalyst 100
Customer : u3iv waiindvwinaau'lna  Date Tested: 4-130.81.-22
AR Recommendation Recertification
Address :  1/6 efausuaume 145, Period 6 Months
wWANATWIUGY, LundswIUsgy, Recertification Due: 3-0.m.-22
Ag9twe 10240 TH Date Last Certified: 6-01.0.-21
User Name: aa Aaddnd iaveu Visit Number: 10f2
Phone: 02-3737799 TH ONE SOURCE Phone: 081-7316733
E-mail: phorntip.p@tet1995.com E-mail: thonesource@gmail.com
ketsarin.c@tet1995.com
CONFIGURATION TESTED _
MODEL SERIAL NUMBER SOFTWARE
AAnalyst 100 040S0110503 AA WinLab 3.2

TEST STANDARD USED PART NUMBER
Copper N9300183

Filter 0.2 % MG0-057

Page 1 of 4
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FSR 1477

MAINTENANCE REPORT

ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL
AAnalyst 100

SERIAL NUMBER  040S0110503 DATE TESTED 4-134.81.-22

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

~

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

HIg|E
Py

X

C. D2,HCL beam adjust (if necessary)
2. GAS SYSTEM CHECKS

=~

A. Leak test all internal and extenal gas box joints
B. All gas box safety features

C. Burner system including nebulizer and all o-ring and gasket

o O ||o
FRIBIE]

D. Drain system
3. ELECTRONICS CHECKS

A. Power Supplies

+5.00 Vdc +0.2 Vdc +5.02 Vdc
+ 11.50 Vdc + 0.2 Vdc +11.48 Vdc
+15.00 Vdc + 1.0 Vdc A +14.99 Vdc
-15.00 Vdc + 1.0 Vdc -15.06 Vdc
+ 35.00 Vdc + 3.0 Vdc +35.13 Vdc

4. WAVELENGTH ACCURACY TEST

A.Zn Lamp wavelength 213.9 nm + 0.3 nm. 213.70 nm.
B. Fe Lamp wavelength 248.3 nm + 0.3 nm. 248.42 nm.
C. Cu Lamp wavelength 324.8 nm + 0.3 nm. 324.70 nm.
Page 2 of 4
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FSR 1477

MAINTENANCE REPORT
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL
AAnalyst 100

SERIAL NUMBER  040S0110503 DATE TESTED 4-131.21,-22
5. PERFORMANCE TESTS SPEC. RESULTS

*A. Neutral density filter checks with Copper (324.8 nm)
Neutral Density Filter 0.2 + 10% 0.180 0.172 Abs.

B. AA Baseline noise test with Copper (324.8 nm)

Integration time = 0.5 seconds
Replicates = 99 times
Standard Deviation < 0.001 0.000

C. Flame sensitivity with Copper (324.8nm)
(5 mg/L. Cu Standard a read time of 10 seconds

10 replicates, standard burner)

Stainless steel nebulizer >0.25 0.313 Abs.
%RSD 0.27 %
Page 3 of 4
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FSR 1477

MAINTENANCE REPORT
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL
AAnalyst 100

SERIAL NUMBER  040S0110503 DATE TESTED 4-13.81.-22

Remarks :

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

mests
I::] does not meet

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

Service Department TH ONE SOURCE CO., LTD.

( Krungchai Treevichien )

Customer Support Engineer

Page 4 of 4
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precisaly

Certificate of Training

This is to certify that

Mr. Krungchai Treevichien

Has successfully completed

Atomic Absorption 100/300 Service Training

17 September, 2007 TO 21 September, 2007

Gary T%n . 21 September 2007
INSTRUCTOR Date

Sl
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Perkin:imeaey
For the Better

WO-01653060/2022

MAINTENANCE REPORT AND TEST CERTIFICATE

OPTIMA 8000

Customer : 13t mafinganadex]ne

$a

Recommendation Recertification

Address :

1/6 BOLUTINAWNS 145

Period

UURNASWIHIN LUATEWIUAN

DIUNNNKIUAT 10240

Date Tested:

Recertification Due:
Date Last Certified:

April 5, 2022

6 Months
October 5, 2022
October 7, 2021

User Name: Khun Nattapong Visit Number: 10f2

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

Fax: PerkinElmer Fax: 02-318-5597

CONFIGURATION TESTED ACCESSORIES/COMPONENT
NOT INCLUDED

MODEL SERIAL NUMBER

OPTIMA 8000 078N1310024C

S10

TESTED EQUIPMENT
IPV Methods

TEST STANDARD USED
Mixed standard 1/10

Mixed standard 1/100

CUSTOMER SUPPLIED
2 % HNO3

10 % HNO3

CALIBRATION NUMBER

PART NUMBER
N069-1579

N930-0221

COMMENTS

EXPIRATION

EXPIRATION DATE
August 30, 2022

August 30, 2022

CUSTOMER INITIALS

Page 10f4

PerkinEler Ltd. 290 Soi 17, Rama 9 Road, Khwang Bangkapi, Khet Huay Kwang, Bangkok 10310, Thailand
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Perkin=irmer
For the Better

MAINTENANCE REPORT AND TEST CERTIFICATE

OPTIMA 8000

WO0-01653060/2022

SERIAL NUMBER : 078N1310024C

DATE TESTED : April 5, 2022

1. MECHANICAL CHECKS

A. Inspect and clean all fans and filters.

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

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

D. Adjust water and gas pressure regulator settings.

E. Inspect and leak check pneumatics drawers.
F. Clean the exterior of the instrument.

2. OPTICAL CHECKS

A. Inspect and clean all optical components.

B. As reqiured, check and replace all purgebfilters.

C. Recheck optical alignment.

3. COOLING SYSTEM CHECKS
A. Perform preventive maintenance on chiller.
B. Flush out the chiller every six months.

4. PERFORMANCE CHECKS

~H R

XA

R][2](R][8][2][5]
~

K

OK
K

~

R][2][8]

Q
x

HIH
x

A. Torch View Alignment.
B. Wavelength Calibration. OK
Page 2 of 4

PerkinEler Ltd. 290 Soi 17, Rama 9 Road, Khwang Bangkapi, Khet Huay Kwang, Bangkok 10310, Thailand




N

Perkinizirsey

For the Better

MAINTENANCE REPORT AND TEST CERTIFICATE

WO-01653080/2022

OPTIMA 8000

SERIAL NUMBER : 078N1310024C DATE TESTED : April 5, 2022
PARAMETER SPECIFICATION FINAL VALUE
Spectral Resolution : UV As 193.696 nm <0.009 0.00723

Ni 231.604 nm <0.011 0.00820

Ni  341.476 nm <0.015 0.01216
Spectral Resolution : VIS Ba 455.403 nm <0.020 0.01573
Precision

Zn 206.200 nm % RSD <10 0.17

Mg 280.271 nm % RSD <1.0 0.90

Mg 285.213 nm %RSD <1.0 0.59

Ba 455.403 nm %RSD <1.0 0.24
Detection Limits : Axial As 193.696 nm 3(SD) ppb 0.53

Se 196.026 nm 3(SD) ppb 2.35

T 190.801 nm 3(SD) ppb 1.28

Pb 220.353 nm 3(SD) ppb 0.41
Detection Limits : Radial As 193.696 nm 3(SD) ppb 7.44

Zn 213.857 nm 3(SD) ppb 0.22

Mn 257.610 nm 3(SD) ppb 0.07

La 379.478 nm 3(SD) ppb 0.54

Ba 455.403 nm 3(SD) ppb 1.18

Ba 493.408 nm 3(SD) ppb 0.03
BEC : Axial (IBX 1000)/(1S-B) ~ Mn 257.610 nm <30 ppb 2.70
BEC : Radial (IB X 1000)/(IS-1B) Mn 257.610 nm <30 ppb 9.01

Page 3 of 4
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Perkini:zirmay

For the Better

MAINTENANCE REPORT AND TEST CERTIFICATE
OPTIMA 8000

WO0-01653060/2022

SERIAL NUMBER : 078N1310024C DATE TESTED : April 5, 2022

Remarks :

Commissioning follow as commissioning performance sheets.

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

meets
l—_—:l does not meet

the PerkinElmer Specifications listed on this certificate.

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

Service DepartmentPerkinElmer Ltd.

SR8 S LA

( iphan Promlumda )

Authorized Representative :

Service Engineer

Page 4 of 4
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Method: Untitled Page 1 Date: 5/4/2565 10:13:54

Align View XY Axial for analyte Mn 257.610

X-position Y-position Intensity
-2.0 15.0 3128.6
~1.6 15.0 0.0
-1.2 15.0 5070390.7
-0.8 15.0 6642602.8
~0.4 15.0 7445473.3

0.0 15.0 8094885.4
0.4 15.0 8298554.7
0.8 15.0 7890188.5
1.2 15.0 7014668.0
1.6 15.0 5822805.3
2.0 15.0 4573438.4
0.4 10.0 123831.5
0.4 10.5 198090.7
0.4 11.0 369974.6
0.4 11.5 789879.5
0.4 12.0 1413296.4
0.4 12.5 2409186.8
0.4 13.0 3751831.1
0.4 13.5 5594803.2
0.4 14.0 7021781.6
0.4 14.5 8263943.0
0.4 15.0 9064739.3
0.4 15.5 9392330.5
0.4 16.0 8960007.7
0.4 16.5 8135558.8
0.4 17.0 6665327.4
0.4 17.5 5365770.2
0.4 18.0 4030739.9
0.4 18.5 3011334.2
0.4 19.0 1898478.2
0.4 19.5 1167500.8
0.4 20.0 691502.0
-0.4 15.5 9275874.2
0.0 15.5 9648497.8
0.4 15.5 9548122.5
0.8 15.5 8861808.2
1.2 15.5 7694633.6
0.0 13.5 6343384.9
0.0 14.0 7326143.4
0.0 14.5 8624275.4
0.0 15.0 9589616.9
0.0 15.5 9675833.4
0.0 16.0 9503460.9
0.0 16.5 8384376.1
0.0 17.0 7000126.0
0.0. 17.5 5608777.4

5/4/2565 10:09:59 aligned for analyte Mn 257.610
X viewing position set to 0.0 mm having Peak intensity 9675833.4 for Axial viewilng
Y viewing position set to 15.5 mm having Peak intensity 9675833.4 for Axial viewing

Align View X Radial for analyte Mn 257.610

X~-position Y-position Intensity
~-7.0 15.0 15714.4
-6.5 15.0 20209.8
-6.0 15.0 31421.4
-5.5 15.0 55251.1
-5.0 15.0 85894.2
-4.5 15.0 134465.0
-4.0 15.0 200874.2
~-3.5 15.0 299361.5
-3.0 15.0 412291.2
-2.5 15.0 503755.5
-2.0 15.0 572985.7
-1.5 15.0 709021.0
-1.0 15.0 916281.0
-0.5 15.0 1033604.2

0.0 15.0 1068835.0
0.5 15.0 1038556.7
1.0 15.0 900932.3



Method: Untitled

Page 2

Date: 5/4/2565 10:13:54
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5/4/2565 10:13:02 aligned for analyte Mn 257.610

X viewing position set to

0.0 mm having Peak intensity 1068835.0

for Radial viewing




Method: DLRL-Cal Page 1 Date: 5/4/2565 11:28:27
Reprocessing Begun
Logged In Analyst: TET Technique: ICP Continuous

Results Data Set (original): PMSAPR22
Results Library
Results Data Set (reprocessed):
Results Library (reprocessed):

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

Method Loaded
Method Name: DLRL-Cal
IEC File:

Method Last Saved: 5/4/2565 10:59:28
MSF File:

Method Description: C8000-Calibration for later test

Sequence No.: 1

Sample ID: Calib Blank 1
Analyst:

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

Wash Time:

TET

Autosampler Location:
Date Collected: 5/4/2565 11:10:27
Data Type: Reprocessed on 5/4/2565 11:28:08

Initial Sample Vol:
Sample Prep Vol:

Nebulizer Parameters: Calib Blank 1

Analyte Back Pressure Flow
All 173.0 kpa 0.55 L/min
Mean Data: Calib Blank 1
Mean Corrected Calib
Analyte Intensity Std.Dev. RSD Conc. Units
As 193.696 38.2 [0.00]} mg/L
Zn 213.857 237.7 [0.00] mg/L
Mn 257.610 74.4 [0.00} mg/L
La 379.478 220.3 [0.00] mg/L
Ba 455.403 18905.4 [0.00] mg/L
Ba 493.408 3722.0 [0.00} mg/L
Sequence No.: 2 Autosampler Location:
Sample ID: Calib Std 1 Date Collected: 5/4/2565 11:25:35
Analyst: Data Type: Reprocessed on 5/4/2565 11:28:08
Logged In Analyst (Original) TET
Initial Sample Wt: Initial Sample Vol:
Dilution: Sample Prep Vol:
Wash Time:
Nebulizer Parameters: Calib Std 1
Analyte Back Pressure Flow
All 175.0 kPa 0.55 L/min
Mean Data: Calib Std 1
Mean Corrected Calib
Analyte Intensity Std.Dev. RSD Conc. Units
As 193.696 15520.8 [5.0] mg/L
Zn 213.857 164966.6 [1.0] mg/L
Mn 257.610 1852466.9 [1.0] mg/L
La 379.478 392692.0 [1.0) mg/L
Ba 455.403 1118232.1 [0.1] mg/L
Ba 493.408 778086.9 [0.1] mg/L
Calibration Summary
Analyte Stds. Equation Intercept Slope Curvature Corr. Coef. Reslope
As 193.696 1 Lin, Calc Int 0.0 3104 0.00000 1.000000
Zn 213.857 1 Lin, Calc Int 0.0 165000 0.00000 1.000000
Mn 257.610 1 Lin, Calc Int 0.0 1852000 0.00000 1.000000
La 379.478 1 Lin, Calc Int 0.0 392700 0.00000 1.000000



Method: DLRL-Cal Page 2 Date: 5/4/2565 11:28:27
Ba 455.403 1 Lin, Calc Int 0.0 11180000 0.00000 1.000000
Ba 493.408 1 Lin, Calc Int 0.0 7781000 0.00000 1.000000

Sequence No.: 3

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

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

Dilution: 3X

Wash Time:

Autosampler Location:
Date Collected: 5/4/2565 11:13:11

Data Type: Reprocessed on 5/4/2565 11:28:08

Initial Sample Vol:

Sample Prep Vol:

Nebulizer Parameters: IDL-RL (2% HNO3)
Analyte Back Pressure

All 164.0 kPa

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

Analyte Intensity
As 193.696 -32.7
Zn 213.857 -145.5
Mn 257.610 -84.8
La 379.478 -51.4
Ba 455.403 -16491.8
Ba 493.408 -3277.5

Flow
0.55 L/min
Calib
Conc. Units Std.Dev.
-0.0 mg/L 0.00
~0.0 mg/L 0.00
-0.0 mg/L 0.00
-0.0 mg/L 0.00
~-0.0 mg/L 0.00
-0.0 mg/L 0.00

Conc.

-31.
-2.
-0.
-0.
-4.
-1.

[N I S N e )

Sample

Units Std.Dev.
ng/L 7.44
ng/L 0.22
png/L 0.07
ng/L 0.54
ng/L 1.18
ng/L 0.03

RSD
23.54%
8.16%
50.89%
137.20%
26.58%
2.70%



Method: DLXL-Cal Page 1 Date: 5/4/2565 11:29:14

Method Loaded

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

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

Sequence No.: 1 Autosampler Location:

Sample ID: IB (2% HNO3) Date Collected: 5/4/2565 11:16:39

Analyst: Data Type: Reprocessed on 5/4/2565 11:28:42
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 165.0 kPa 0.55 L/min

Mean Data: IB (2% HNO3)

Mean Corrected Calib. Sample
Analyte Intensity Conc. Units Std.Dev. Conc. Units Std.Dev. RSD
Mn 257 XN 32575.7
Mn 257 RN 16535.1
Sequence No.: 2 Autosampler Location:
Sample ID: IS (N069-1579/10 Date Collected: 5/4/2565 10:16:09
Analyst: Data Type: Reprocessed on 5/4/2565 11:28:42
Logged In Analyst (Original) : TET
Initial Sample Wt: Initial Sample Vol:
Dilution: Sample Prep Vol:

Wash Time:

Nebulizer Parameters: IS (N069-1579/10
Analyte Back Pressure Flow
All 159.0 kPa 0.50 L/min

Mean Data: IS (N069-1579/10

Mean Corrected Calib. Sample
Analyte Intensity Conc. Units Std.Dev. Conc. Units Std.Dev. RSD
Mn 257 XN 2786693.9
Mn 257 RN 124287.7
Method Loaded
Method Name: DLXL~Cal Method Last Saved: 18/10/2562 16:03:02
IEC File: MSF File:

Method Description: C8000-Calibration for later test

Sequence No.: 1 Autosampler Location:

Sample ID: Calib Blank 1 Date Collected: 5/4/2565 11:18:41

Analyst: Data Type: Reprocessed on 5/4/2565 11:29:06
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 166.0 kPa 0.55 L/min

Mean Data: Calib Blank 1

Mean Corrected Calib
Analyte Intensity Std.Dev. RSD Conc. Units
T1 190.801 -19.1 [0.00] pg/L



Method: DLXL-~Cal Page 2 Date: 5/4/2565 11:29:15

As 193.696 126.1 [0.00]) pg/L

Se 196.026 75.5 [0.00] ng/L

Pb 220.353 678.5 [0.00]1 ng/L

Sequence No.: 2 Autosampler Location:

Sample ID: DL-Standard Date Collected: 5/4/2565 11:23:28

Analyst: Data Type: Reprocessed on 5/4/2565 11:29:06
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 172.0 kPa 0.55 L/min

Mean Data: DL~Standard

Mean Corrected Calib
Analyte Intensity Std.Dev. RSD Conc. Units
T1 190.801 26261.4 [1000] pg/L
As 193.696 24431.4 [1000] pg/L
Se 196.026 7121.4 [5001 pg/L
Pb 220.353 60587.4 [500] pg/L

Calibration Summary

Analyte Stds. Equation Intercept Slope Curvature Corr. Coef. Reslope
Tl 190.801 1 Lin, Calc Int 0.0 26.26 0.00000 1.000000
As 193.696 1 Lin, Calc Int 0.0 24.43 0.00000 1.000000
Se 196.026 1 Lin, Calc Int 0.0 14.24 0.00000 1.000000
Pb 220.353 1 Lin, Calc Int 0.0 121.2 0.00000 1.000000
Sequence No.: 3 Autosampler Location:
Sample ID: IDL-XL (2% HNO3) Date Collected: 5/4/2565 11:20:27
Analyst: Data Type: Reprocessed on 5/4/2565 11:29:06
Logged In Analyst (Original) : TET
Initial Sample Wt: Initial Sample Vol:
Dilution: 3X Sample Prep Vol:
Wash Time:
Nebulizer Parameters: IDL-XL (2% HNO3)
Analyte Back Pressure Flow
All 165.0 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
Tl 190.801 4.8 0 pg/L 0.43 1 pg/L 1.28 232.47%
As 193.696 -33.6 -1 pg/L 0.18 -4 ng/L 0.53 12.80%
Se 196.026 ~-3.2 -0 pg/L 0.78 -1 pg/L 2.34 349.60%

Pb 220.353 -118.5 ~1 ng/L 0.14 -3 ng/L 0.41 14.09%



Method: Precision Page 1

Date: 5/4/2565 11:30:28

Method Loaded

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

IEC File: MSF File:
Method Description: C8000 -N=10- 1.0% RSD

Sequence No.: 9 Autosampler Location:

Sample ID: RSD STD (N069-1579/10) Date Collected: 5/4/2565 11:27:21
Analyst: Data Type: Original

Initial Sample Wt: Initial Sample Vol:

Dilution: Sample Prep Vol:

Wash Time:

Nebulizer Parameters: RSD STD (N069-1579/10)
Analyte Back Pressure Flow
All 171.0 kPa 0.55 L/min

Mean Data: RSD STD (N069-1579/10)

Mean Corrected Calib.
Analyte Intensity Conc. Units Std.Dev. Conc.
Zn 206.200 515856.0
Mg 280.271 3935265.2
Mg 285.213 226903.9

Ba 455.403 8236316.0

Std.Dev.

900.71
35404.76
1335.48
19678.87

RSD
0.17%
0.90%
0.59%
0.24%




Method: MnREC Page 1 Date: 5/4/2565 11:32:009

Sequence No.: 1 Autosampler Location:

Sample ID: IB (2% HNO3) : Date Collected: 5/4/2565 11:16:39

Analyst: Data Type: Reprocessed on 5/4/2565 11:31:58
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 165.0 kPa 0.55 L/min

Mean Data: IB (2% HNO3)

Mean Corrected Calib. Sample
Analyte Intensity Conc. Units Std.Dev. Conc. Units Std.Dev. RSD
Mn 257 XN 32575.7
Mn 257 RN 16535.1
Sequence No.: 2 Autosampler Location:
Sample ID: IS (N069-1579/10 Date Collected: 5/4/2565 11:30:45
Analyst: Data Type: Reprocessed on 5/4/2565 11:31:58
Logged In Analyst (Original) : TET
Initial Sample Wt: Initial Sample Vol:
Dilution: Sample Prep Vol:

Wash Time:

Nebulizer Parameters: IS (NO69-1579/10
Analyte Back Pressure Flow
All 171.0 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 12093048.9

Mn 257 RN 1851927.4




Method: Resolution
Result: PM5APR22

Spectra

Sample ID: Res (N069-1579/10)

As 195.696-Res

Rep: 3

Ni 231.604-Res

Rep: 3

240k|

45kT
) — i I OTI ]
g : l | 4‘5
i i
193.696 T 231.604
Intensity: 36155.3 Intensity: 196938.0
Conc: Conc:
1 2 )
Ni 341.476-Res Rep: 3|Ba 455.403-Res Rep: 2
230k . am| T
1
0—_ 0—- ............................................... e '/ ...............
i i _‘
i 341.476 455.403 ‘
Intensity: 138007.0 Intensity: 3232506.2
Conc: Conc:
3 4
Page 1 WinLab

5/4/2565 11:33:22




Spectra

Method: Precision Sample ID: RSD STD (N069-1579/10)
Result: PM5APR22

Zn 206.200 Rep: 3| Mg 280.271 Rep: 3
230K § T 2M
0] | iy . 0 S
A . ] L i
i !
206.200 ] ‘ 280.271
Intensity: 516639.2 Intensity: 38955951
Conc: Conc:
1 2
Mg 285,243 Rep: 3|Ba 455.463 Rep: 2
100k ; 3M é ]
| |
________________ ’ S \~ A 15 [
0 ‘ o I
1 f |
! 285,213 ! 455.403 o
Intensity: 225977.4 Intensity: 8256252.7
Conc: Conc:
3 4

5/4/2565 11:30:16 Page 1 WinLab




Per‘kimE!mer ure

Atomic Spectroscopy Standard

Ceﬁiﬁc&iﬁ {}f ﬁﬁ@@gig

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

Lot Number: 3-168MIXA Certification Date: FEB - - 2024
Expiration Date: Aﬁﬁ 30 2&22

* [nstrumental Analysis using OPTIMA 7300 DV ICP Spectrometer:

Analyte  Labeled Measured SRM Analyte Labeled Hieasured SR
As 50.0 pg/ml. 488 ug/mb 3103a* Ni 10.0 yofml 10.0 pgimb 3136*
K 50.0 ug/mk.  49.8 pgiml 3141a”* Sr 10.0 pgfml 10.0 po/mb. 3153g"*
La 10.0 pg/ml. 104 pg/mb 3M27a* Zn 10.0 pgiml 10.0 pg/mb 3168a*
Li 10.0 yg/ml.  9.97 poimb 31208 Ba 1.00 pg/ml. 0995 pgfmb 3104a*
Mni 10.0 pgiml 100 poimb 3132* Mg 1.00 pg/ml 1.01 ug/mb 3131a*

* . indicates NIST SRM 1 - indicates CRM (when NIST SRM is not available)
Reference Multi: Lot# 2-183MJ, 3-56MJ, 2-84MJ

Refer to side 2 for details of certification.

Balances are calibrated with weight s6ts traceable 10 NIST.
We guarantee that our PerkinElmer Pure Atornic Spectroscopy Standards srestabie and accurate to £0.5% of certified
soncentration until the expiration date, provided the-standards are kept ightly capped and stored under normal laboratory
condifions. THis valug i the sum of suimilative-erfors associated with the analylical determinations, pipetting. and diuting 10 final
volume. For these soluions we use high puirity acids, ASTH Type | water {1 8 megohim doible dejonized), and leached, tiple-ins
od bottigs. All glassware used is Class A. ’

Gertifying Officer: if *J;%Eﬁ}%

PerkinElmer”

PerkinElmer,

5.4 Tel 1-203-925-4600
4.5.8. 1ot Free: 1-800- 2.4000

Visivwwwperk elmercoml] iasf;fﬁces"f&r acomplete isting of our glebal affices.




erkinElmer Pure

Atomic Spectroscopy Standard

| Certificate of Analysis

PerkinElmer Number: N9300221
Description:

Instrument Calibration Standard 4
Matrix: 5% HNOs

Lot Number: 54-134CRY1 Certification Date: FEB = 2021

Expiration Date: AUG 30 2022

* Instrumental Analysis using OPTIMA 7300 DV ICP Spectrometer:

Analyte  Labeled Measured SRM Analyte Labeled Measured SRAM
As 100 pgiml. 1006 pg/mi. 3103a* Pb 50.0 pg/ml. 50.1 pgiml. 3128*
Tl 100 pg/ml 101 pg/mi 3158 Se 50.0 pgiml. 48.9 ugimb 3149*
Cd 50.0 pg/ml. 50.0 pg/mi. 3108*

* - indicates NIST SRM T - indicates CRM (when NIST SRM is not available)

Reference Multi: Lot# 52-179CR, 1-177YJ

Refer to side 2 for details of certification.

Balarices are calibrated with welght sets raceable fo NIST.
We guarantee that our PerkinEimer Pure Atomic Spectroscopy Standards are stable and ‘accurate to #0.8% of cerified
cencentration unfil the expiration date, provided the standards are kept tighlly capped and stored under norinal labofatory.
canddions. This value is the sum-of sumulative errors associated with the analytical determinations, pipetfing, ‘and diluting fo.finat
volume. For these solutinnis we use high purity acids, ASTM Type Iwater {(18.:megohm double deibiized), and leached, triple-rins
ed bottles. All glassware used is clasgA.

E ) Certifying Officer; ? . {%{ﬂm

. . ; PerkinElmer, Inc.
PerkinElmer &= _ -
U.8.8 wel: 1-203-925-4600

_U.S.A. Toll Free: 1-800-762-4000

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




Ciobal Service Training Department

service Fngineer Certification

Wiphan Dromuful

This is to certify that the above mentioned
Derkinfimer representative has been trained o
service the instrument indicaled below:

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

instructor: < / ot Date: July 20, 2012

eeoﬁ/ Cools

Certified bvy: MM

{(Manager, Clobal Training Onerations)




TECHNOLOGY PROMOTION ASSOCIATION (THATLAND-JAPAN)

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
$34/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10230 Tosbitis

NSC-TISITIST7025

TEL.O-2717-3000-27  FAX. 0-2719-9484 CALIBRATION 0008

Cert. No.: 22TM647
Page.: 1 of 3

Certificate of Calibration

Equipment : Incubator

Manufacturer : Memmert

Model : INE 500
Serial No. : E505.1143
D No.: TET.LAB.INC 02

Submitted by : Thai Environmental Technic Limited
1/8 Soi Ramkhamhaeng 145,
Khwaeng/Khet Saphan Sung,
Bangkok 10240

Location : Laboratory (Thai Environmental Technic Limited)

Received Order : 20 April 2022
Calibration Date : 20 - 21 April 2022
Ambient Temperature : (26 £10) °c
Relative Humidity : (50+30) %

Calibrated by : Khit Ruttanaprapachai

Approved by : W@h& :

Approved Signatory

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

Issue Date : - 6 May 2022

The Uncertainties are for a eonfidence probability of approximately 95%

sficate may not be reproduced other than in full, except with the prior writien

f the head of Corporaie Services 3 1 Bguipment Calibradon and Testing Services.

A 0040779




Equipment : Incubator Cert. No.: 22TM647
~ Condition As-Received :  Used ltem Page.: 2 of 3

. Reference : 2204-03690C-11

~ Procedure Used :-

Calibration were conducted using calibration procedure CP-OT0O2 according to direct measurement
method with Data Acquisition which connected with Resistance Temperature Detector ( RTD ).

! The temperature scale used was based on 1TS-90.

- Condition of this result of calibration

1. Reference standard instrument:-

Instrument Model Serial No. Cert. No. Due Date
1) Data Acquisition 34972A MY57013711 21LM7 16 Jun 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

3 Function of UUC* : Temperature Source

;j'j Fresh air setting : Close ; Environment during calibration
| Beginning Finished
, . Temp. (°C) 24 24
REL. Humid. ( % ) 50 54
° s AC Supply ( Vaolt ) 221 221
?9 el
H s | H2
: ‘8? Position : Ref. Std.
i 7 / 1D No.:
P o tie D
Wz . - -
e Jie 7 1T [ieeRTDo1
e . .2 | 1818RTD-02
= W = 3 18-18RTD-03
Probe Instaliation Details : Dimension of Chamber : A 18‘18RTD”04
a= 50 cm D= 040 m 5 18-18RTD-05
b= 5.0 cm W= 0.56 m 6 78'7883"0'9?.‘.,
c= 5.0 cm H = 0.48 m ’ 1848}“?7@7“
Capacity = 0.11 m? 8 15?1"1 8,RTD'08.
9 (ref.) 18-18RTD-09

a 1105879




¢ Equipment :

Incubator Cert. No.: 22TMB47
. Condition As-Received : Used ltem Page.: 30of 3
~ Reference : 2204-03690C-11
- Result of Calibration :~ ( *) Without Adjustment
~ Function of UUC* : Temperature Source
 Fresh air setting : Close
Calibration uuc* uug* Temperature Temperature Overall Uncertainty Coverage
Point Setting Reading stability uniformity Variation Factor
(°c) (*C) (’c) (£°C) (°c) (°c) (£°C) k
35.0 35.0 35.0 0.038 0.36 0.45 0.30 2
370 37.0 37.0 0.12 0.14 0.29 0.30 2
44.5 44 .5 44.5 0.0486 0.82 0.86 0.30 2
[ calibration Measured Temperature { °C )
Point Position
{°C) 1 2 3 4 5 6 7 8 9 (ref.)
35.0 34.915 35.119 34.898 35.269 34.884 35.220 34.927 35.107 35.227
37.0 36.984 37.105 36.994 37.062 37.008 37.088 37.021 37.081 37.119
44.5 44.388 44.632 44.286 44 826 44,019 44.711 44.038 44.490 44,819

ik";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
:k:,temperature at the reference location which are observed at the same time or at as close an observation time as
'_i, possible fo determine the temperature pattern or homogeneity within the chamber under steady-state conditions.

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

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

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

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

-000o-

a 1105878



TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: BQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARK ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250

TEL. 02717300027  FAX.0-2719-9484

NSG-TIBLTIRIT0ZS
CTALIBRATION 0008

Cert. No.: 22TMB46
Page.: 10f3

Certificate of Calibration

Equipment : Incubator
Manufacturer : Memmert
Model : INE 500
Serial No. : E505.0685

{D No. :

Submitted by :

l.ocation :

Received QOrder :
Calibration Date :

Ambient Temperature :

Relative Humidity :

Calibrated by :

Approved by :

() Pornthippa Tameyakul

{¥) Malee Butkruea
{ ) Suwit Imjai

Issue Date :

TET.LAB.NC 01

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

Laboratory (Thai Environmental Technic Limited)

20 April 2022
20 - 21 April 2022
(26 +10)°C
(50 +30)%

Khit Ruttanaprapachai

Moy, -

Approved Signhatory

6 May 2022

The Uncertainties are for a confidence probability of approximately 95%

Thiz cerrificate may not be reproduced other than 1o full, except sith the prior written

Approval of the bead of Corporaie Services 3 1 Equipment Calibration and Testing Services.

A 0040778



Incubator
Used ltem
2204-03690C-10

 Equipment :

~ Condition As-Received :
Reference :

- Procedure Used :-

Cert. No.: 22TM645
Page.: 2 of 3

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

method with Data Acquisition which connected with Resistance Temperature Detector { RTD ).
; : The temperature scale used was based on ITS-90.

- Condition of this result of calibration

1. Reference standard instrument:-

instrument Model Serial No, Cert. No.
1) Data Acquisition 34972A MY57013711 21LM7

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

Due Date

16 Jun 2022

f}y; _Fresh air setting : Close Environment during calibration
- Beginning Finished
T, L Temp. (°C ) 24 24
REL.Humid. ( % ) 50 55
4 °© . M}g AC Supply ( Volt ) 221 222
(.3
" 5 i $ Position : Ref. Std.
}/L_x/ ' 1D No.:
! W2 jl > / 1 T18RTD-2/1
2 18RTD-2/2
w 3 | 18RTD-2/3
Probe Instaliation Details : Dimension of Chamber : 4 18RTD-2/4
a= 50 om D= 040 m 5 18RTD-2/5
b= 50 om W= 056 m 6 18RTD-2/6
c= 50  eom W= 048 m 7 18RTD-2/7
Capacity = 0.1 m’ 8 18RTD-2/8
9 (ref.) 18RTD-2/9

a 1105881




Equipment : Incubator Cert. No.: 22TMB46
- Condition As-Received : Used ltem Page.: 30of 3

- Reference : 2204-03690C-10

- Result of Calibration :- (¥ ) Without Adjustment

~ Function of UUC* : Temperature Source

Fresh air setting : Close

Calibration uucH yucr Temperature Temperatfure Overall Uncertainty Coverage
Point Setting | Reading stability uniformity Variation Factor
(°c) | (c) | (¢c) (£°C) (°C) (°C) | (#C) | &
35.0 35.0 35.0 0.028 0.76 0.80 0.30 2
36.0 36.0 36.0 0.072 0.45 0.55 0.30 2
41.5 41.5 41.5 0.035 0.92 0.96 0.31 2
44.5 445 445 0.049 1.0 1.1 0.33 2

[ calibration Measured Temperature ( °C )
Point Position
(°C) 1 2 3 4 5 8 7 8 9 (ref.)
35.0 35.016 35.248 35.069 35.260 34.613 35.260 34,702 35.098 35.357
36.0 36.031 36.107 36.037 36.080 35.684 35.898 35,706 35.826 36.098
415 41.601 41.877 41.663 41.872 41.041 41.659 41.151 41.487 41,942
44.5 44,669 44 991 44729 44,958 44.010 44703 44124 44521 45.038

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

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

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

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

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

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

-000-

a 1105880
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1 Aldrin Liquid-Liquid Extraction, Gas Chromatographic Method'"
2 - | Arsenic Digestion, Hydride Generation/Atomic Absorption
Spectrometric Methodm
3 Barium 1) Digestion, Direct Nitrous Oxide-Acetylene Flame
Method'" v
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method
, 3) Digestion, Inductively Coupled Plasma Methodm
4 OL-BHC Liquid-Liquid Extraction, Gas Chromatographic Methodm
5 Y-BHC : Liquid-Liquid Extraction, Gas Chromatographic Method”
6 Biochemical Oxygen Demand | 5-Day BOD Test, Azide Modification Methodm
7 Cadmium ' 1) Digestion, Direct Air-Acetylene Flame Method[q]
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method'®
3) Digestion, Inductively Coupled Plasma Method[a]
Chemical Oxygen Demand Closed Reflux, Titrimetric Methodm
Chromium ' 1) Digestion, Direct Air-Acetylene Flame Methodm
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method”
3) Digestion, Inductively Coupled Plasma Method™
10 Chlordane Liquid-Liquid Extraction, Gas Chromatographic Method""
11 Color ‘ ADMI Weighted-Ordinate Spectrophotometric Method"
12 Copper : 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Electrothermal Atomic Absorption
‘ Spectrometric Method'™
_ 3) Digestion, Inductively Coupled Plasma Methodm
13 Cyanide Distillation, Colorimetric Methodm
14 4,4’-DDE Liquid-Liquid Extraction, Gas Chromatographic Method""
15 | 4,4-0DT | Liquid-Liquid Extraction, Gas Chromatographic Method "
16 | Dieldrin Liquid-Liquid Extraction, Gas Chromatographic Method""
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17 | Endrin Liquic-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 Heptac.htor Liquid-Liquid Extraction, Gas Chromatographic Method™
24 Heptachlor epoxide Liquid-Liquid Extraction, Gas Chromatographic Method™
25 | Hexavalent Chromium Filtration, Colorimetric Method™
26 Lead 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™
3) Digestion, Inductively Coupled Plasma Method™
27 Manganese 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™ ‘
3) Digestion, Inductively Coupled Plasma Method!™
28 Mercury Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method™
29 Nickel 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™
3) Digestion, Inductively Coupled Plasma Method™
30 Oll & Grease 1) Liquid-Liquid, Partition-Gravimetric Method™
-1 2) Soxhlet Extraction Method™
31 [pH Electrometric Method™ .
32 Phenols Distillation,‘Dirvect Photometric Method™®
33 Selenium Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method™
34 | Sulfide 1) ZnS Precipitation, lodometric Method!® -
' 2) ZnS Precipitation, Methylene Blue Method™
35 Temperature Laboratory and Field Methods™
36 | Total Dissolved Solids Dried at 180 °C!¥
Total Kjeldahl Nitrogen Macro-Kjeldahl Method!
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38 | Total Suspended Solids Dried at 103-105 °C""
39 Trivalent Chromium Digestion, lnductiVely Coupled Plasma Method,;
Filtration, Colorimetric Method; Calculation™
40 Zinc 1) Digestion, Direct Air-Acetylene Flame Method'"

2) Digestion, Electrothermal Atomic Absorption

Spectrometric Method""

3) Digestion, Inductively Coupled Plasma Method'™
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Acetone

Aldrin
Antimony

Arsenic

Atrézine

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

Spedrometric Method™

3) Digestion, Inductively Coupled Plasma Method'™

Digestion, Hydride Generatlon/Atomic Absorptlon

Spectrometric Me’thod

Liquid-Liquid Extraction, Gas Chromatographlc Method

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

2) Digestion, Etectrothermal 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"™"

4
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11 Butanol Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™
12 Cadmium 1) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™
, 2) Digestion, Inductively Coupled Plasma Method'"
13 Carbon Disulfide Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™
14 Carbon Tetrachloride Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™
15 Chlordane Liquid-Liquid Extraction, Gas Chromatographic Method'™
16 Chlorobenzene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method'"
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 Methodm
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method'"
3) Digestion, Inductively Coupled Plasma Methodm
20 Chromium (1if) 1) Digestion, Direct Air-Acetylene Flame Method;
| Filtration, Colorimetric Method; CaLcuLaﬁonw
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method; Filtration, Colorimetric
Method; Ca(culationm » ,_
3) Digestion, Inductively Coupled Plasma Method;
- Filtration, Colorimetric Method; CaLcuLationm
21 Chromium (V1) Filtration, Colorimetric Method' ‘
22 Cyanide Distillation and Colorimetric Methodw
23 DDD Uquid—Liquid Extraction, Gas Chromatographic Method'™
24 DDE Liquid-Liquid Extraction, Gas Chromatographic Method ™
25 | DDT Liquic-Liquid Exiraction, Gas Chromatographic Method™
26 1,2—Dichtorobenzené Purge and Trap Gas Chromatographic/

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

(4]

Mass Spectrometric Method
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48 Lead 1) Digestion, Electrothermal Atomic Absorption
' Spectrometric Method" .
2) Digestion, Inductively Coupled Plasma Method' "
49 Manganese 1) Digestion, Direct Air-Acetylene Flame Methodm_]
2) Digestion, Electrothermal Atomic Absorption
Spectrometric M_ethodm
_ 3) Digestion, Inductively Coupled Plasma Me’chodm
50 Mercury Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method""
51 Methanol Purge and Trap Gas Chromatographic/
Mass Spectrometric Method'" »
52 Methoxychlor Liquid-Liquid Extraction, Gas Chromatographic Method'™
53 Methylene chloride Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™
54 Naphthalene Purge and Trap Gas Chromatographic/
Mass Spectrometric,l\/\e’chodm
55 Nickel 1) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™
2) Digestion, Inductively Coupled Plasma Method'™
56 Pentachlorophenol Liquid-Liquid Extraction, Gas Chromatographic Method™"
57 pH Electrometric Method'
58 Phenol Distillation, Direct Photometric Methodm
59 Polychlorinated Biphenyls Liquid-Liquid Extraction, Gas Chromatographic Method™®
- PCB 1016
- PCB 1260
60 Selenium Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method™ :
61 Silver 1) Digestion, Direct Air-Acetylene Flame Method'""
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™ ,
3) Digestion, Inductively Coupled Plasma Method"
62 Purge and Trap Gas Chromatographic/

Styrene

Mass Spectrometric Method™

f‘mm\/
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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 Spec{rometric Method"
65 Toluene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method'"
66 1,2,4-Trichlorobenzene Purge and Trap Gas Chromatographic/
| Mass Spectrometric Method'
67 1,1,1-Trichloroethane Purge and Trap Gas Chromatographic/
_ Mass Spectrometric Method'
68 1,1,2-Trichloroethane Purge and Trap Gas Chromatographic/
‘ Mass Spectrometric Method'
69 Trichloroethylene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method[a]
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 Methodm
3) Digestion, Inductively Coupled Plasma Method"”
72 Vinyl chloride Purge and Trap Gas Chromatographic/
Mass Spectrometric Method'”
73 m-Xylene Purge and Trap Gas Chromatographic/
Mass Spectrometric Methodm
74 o-Xylene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™"
75 p-Xylene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method""
76 Xylene (Total) Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™
7 Zinc 1) Digestion, Direct Air-Acetylene Flame Me’thodmj

2) Digestion, Inductively Coupled Plasma Methodm
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11

12

Antimony

Arsenic
Carbon Monoxide

Chlorine
Copper

Cresol

Dioxins/Furans

Hydrogen Chloride
Hydrogen Fluoride
Hydrogen Sulfide
Lead

Mercury

1) Isokinetic Digestion, Atomic Absorption
Spectrometric Method™

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

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

Isokinetic Digestion, Hydride Generation/

Atomic Absorption Spectrometric Method®

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

2) Instrument Analyzer Method®™

Absorption, lon Chromatographic Method®

1) Isokinetic Digestion, Atomic Absorption |
Spectrometric Method™

2) Isokinetic Digestion, Electrothermal Atomic
Absorption Spectrometric Me‘thod[S]

3) Isokinetic Digestion, Inductively Cdupled Plasma
Method®™

Adsorption, Gas Chromatographic Method™

Isokinetic Sampling, Analysis by ISO/IEC 17025 Accredited

Laboratory or Analysis by Department

of Industrial Works Registered Laboratory™

(Dioxins/Furans Analysis Approved)

Absorption, lon Chromatographic Method™

Absorption, lon Chromatographic Method™

Absorption, Titrimetric Method™

11 Isokinetic Digestion, Atomic Absorption

Spectrdmetric Method®

2) Isokinetic Digestion, Electrothermal Atomic
Absorption Spectrometric Method™

3) Isokinetic Digestion, Inductively Coupled Plasma
Method®! - ‘

Isokinetic, Digestion, Cold-Vapor Atomic Absorption

Spectrometric Method™

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

a
a

Adsorption, Gas Chromatographic Method"
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Aldrin

Antimony

Arsenic

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, Flame Atomic
[1,6,14]

[10,20]

Absorption Spectrometric Method

2) Waste Extraction, Digestion, Graphite Furnace

Atomic Absorption Spectrometric Method ">

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

4) Digestion, Flame Atomic Absorption

Spectrometric Method™*

5) Digestion, Graphite Furnace Atomic Absorption

Spectrometric Method ™™

(6,13]

1) Waste Extraction, Digestion, Hydride Generation/

Atomic Absorption Spectrometric Method "'

2) Digestion, Hydride Generation/Atomic Absorption
(6,16)

Spectrometric Method

Sl
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Barium

Beryllium

Cadmium

1) Waste Extraction, Digestion, Flame Atomic

Absorption Spectrometric Method™***

2) Waste Extraction, Digestion, Graphite Furnace

Atomic Absorption Spectrometric Method[l’é’m

3) Waste Extraction, Digestion, Inductively Céupted
Plasma Method %"

4) Digestion, Flame Atomic Absorption

Spectrometric Method™™"

5) Digestion, Graphite Furnace Atomic Absorption

Spectrometric Method®"™

6) Digestion, Inductively Coupled Plasma Method[s’m

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™*”

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[l’é’m

4) Digestion, Flame Atomic Absorption

Spectrometric Method™"

5) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method[é'm
6) Digestion, Inductively Coupled Plasma Method™"

Syl
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Chlordane

Chromium

Cobalt

Copper

1) Waste Extraction, Solid-Phase Extraction,

Gas Chromatographic Method™>*"

2) Solid-Phase Extraction, Gas'Chromatographic
Method[g’zol

3) Soxhlet Extraction, Gas Chrormatographic Method

1) Waste Extraction, Digesﬁon, Flame Atomic

Absorption Spectrometric Me’chod[lfé’m] _

[10,20]

2) Waste Extraction, Digestion, Graphite Furnace

Atomic Absorption Spectrometric Method ">

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

4) Digestion, Flame Atomic Absorption

6,
Spectrometric Method[ 1

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
Absorption Spectrometric Method "™
2) Waste Extraction, Digestion, Graphite Furnace
- Atomic Absorptidn Spectrometric Method[l’s’ls]
3) Waste Extraction, Digestion, Inductively Coupled
Plasma Method "

4) Digestion, Flame Atomic Absorption

Spectrometric Method™*®

3!
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bbD

DDE

DOT

Dieldrin

Endrin

Heptachlor

Hexavalent Chromium

5) Digestion, Graphite Furnace Atomic Absorption

Spectrometric Method™"

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

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

{1020

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

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

[10,20]

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

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

[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, 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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20

21

22

Lead

Lindane

Mercury

Methoxychlor

Molybdenum

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

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

4) Digestion, Flame Atomic Absorption
Spectrometric Method ™

5) Digestion, Graphite Furnace Atomic Absorption

Spectrometric Method™*”

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

' Gas Chromatographic Metho o0

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

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

[10,20]

Absorption Spectrometric Method
2) Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method™"®
1) Waste Extraction, SoUd—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]

[10.20]

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

Spectrometric Method ™"

wasvwiouiesd §UBAs
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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 ***"
5) Digestion, Graphite Furnace Atomic Absorptlon
Spectrometric Method™"
6) Digestion, Inductively Coupled Plasma Method™"”
24 Polychlorinated Biphenyls 1) Waste Extraction, Separatory Funnel
- Aroclor 1016 Liquid-Liquid Extraction, Gas Chromatographic
- Aroclor 1260 Method %"
-2,2,3,4,455- 2) Waste Extraction, Solid-Phase Extraction,
Heptachlorobiphenyl Gas Chromatographic Method™*"
-2,2,3445- 3) Soxhlet Extraction, Gas Chromatographic Method[lo’zﬂ
Hexachlorobiphenyl '
-2,2,4,4,5,5- |
Hexachlorobiphenyl
- 2,255
Pentachlorobiphenyl
-2,2,55-
Tetrachlorobiphenyl
- 2,4,4-Trichlorobiphenyl
25 Selenium 1) Waste Extraction, Digestion, Hydride Generation/
Atomic Absorption Spectrometric Method™**”
'| 2) Digestion, Hydride Generation/Atomic Absorptlon
Spectrometric Method™"”
26 Silver 1) Waste Extraction, Digestion, Flame Atomic

Absorption Spectrometric Method' "

(unBngal dnsanaila)
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2) Waste Extraction, Digestion, Graphite Furnace

Atomic Absorption Spectrometric Method™***

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

4) Digestion, Flame Atomic Absorption

14
Spectrometric Method***

5) Digestion, Graphite Furnace Atomic Absorption

Spectrometric Method™™

6) Digestion, Inductively Coupled Plasma Method ™"
27 Thallium : 1) Waste Extraction, Digestion, Flame Atomic

Absorption Spectrometric Method "'

2) Waste Extraction, Digestion, Graphite Furnace V

Atomic Absorption Spectrometric Method ™"

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

4) Digestion, Flame Atomic Absorption

Spectrometric Method[é’m

5) Digestion, Graphite Furnace Atomic Absorption

Spectrometric Method™*”
6) Digestion, Inductively Coupled Plasma Method™"”

28 Toxaphene 1) Waste Extraction, Solid-Phase Extraction,
[1,9,201

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

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

(1020]

Absorption Spectrometric Method
2) Waste Extraction, Digéstion, Graphite Furnace
Atomic Absorption Spectrometric Method™*"*
3) Waste Extraction, Digestion, Inductively Coupled
Plasma Method ">

4) Digestion, Flame Atomic Absorption

Spectrometric Method™*”

3‘M‘,’>»{
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5) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method™"
6) Digestion, Inductively Coupled Plasma Method™"”
30 Zinc 1) Waste Extraction, Digestion, Flame Atomic

Absorption Spectrometric Method' "

2) Waste Extraction, Digestion, Graphite Furnace

Atomic Absorption Spectrometric Method[l’s’ls]

35 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™"”

Ay 91Uy 75 518119

dudi GUEHGITE AT
Acetone Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method" 2%
2 Aldrin Soxhlet Extraction, Gas Chromatographic Method >
3 Antimony 1) Digestion, Flame Atomic Absorption
Spectrometric Method™®
2) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method™"™
3) Digestion, Inductively Coupled Plasma Method®*?
4 Arsenic Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method **®
| Atrazine Soxhlet Extraction, Gas Chromatographic Method >
Barium 1) Digestion, Flame Atomic Absorption

Spectrometric Method™™*

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

3) Digestion, Inductively Coupled Plasma Method™"”

Sl
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7 Benzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method" 2>
8 Beryllium 1) Digestion, Flame Atomic Absorption
Spectrometric Method ™"
2) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method ™™ ’
3) Digestion, Inductively Coupled Plasma Method ™™
9 Bromodichloromethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Methodm’zﬂ
10 Bromoform Purge and Trap, Gas Chromatographic/
Mass Spectrometric Methodm’m
11 Butanol Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method" 2
12 Cadmium 1) Digestion, Flame Atomic Absorption
Spectrometric Method ™
2) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method™"”
3) Digestion, Inductively Coupled Plasma Method[é’m
13 Carbon Disulfide Purge and Trap, Gas Chromatographic/
Mass Spectrometric Me’chodm’m
14 Carbon Tetrachloride Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method” 2
15 Chlordane Soxhlet Extraction, Gas Chromatographic Methodno'zo]
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" =2
19 Chromium 1) Digestioh, Flame Atomic Absbrption

16
Spectrometric Method ™"

2) Digestion, Graphite Furnace Atomic Absorption

Spectrometric Method™*”

[6,13)

3) Digestion, Inductively Coupled Plasma Method

%mﬂ
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23

24

25

26

27

28

29

30

31

32

33

34

35

Chromium (i)

Chrormium (V1) -

Cyanide

DDD

DDE

DDT
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethylene
cis-1,2-Dichloroethylene
trans-1,2-Dichloroethylene

1,2-Dichloropropane

1,3-Dichloropropane

1) Digestion, Flame Atomic Absorption
Spectrometric Method; Alkaline Digestion,
Colorimetric Method; Calculation Method

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®™>*"

Alkaline Digestion, Colorimetric Method

1) Extraction, Distillation, Titrimetric Method

2) Extraction, Distillation, Colorimetric Method

Soxhlet Extraction, Gas Chromatographic Method

Soxhlet Extraction, Gas Chromatographic Method

Soxhlet Extraction, Gas Chromatographic Method

Purge and Trap, Gas Chromatographic/
(12,23)

7,17

[24,25,26)

Mass Spectrometric Method

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 Chromatographic/

Mass Spectrometric Method" 2%

Purge and Trap, Gas Chromatographic/

Mass Spectrometric~Method[12’23]

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method" >

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method" >

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method" 2>

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

Mass Spectrometric Method

[6,7,14,17]

(6,7,15,17]

[24,25,26]

[10,20]

[10,20]

[10,20]
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36 1,3-Dichloropropene Purge and Trap, Gas Chromatographic/
Mass Spec’crometric Method"*”
37 Dieldrin Soxhlet Extraction, Gas Chromatographic Method"*?”
38 Endosulfan Soxhlet Extfac’cion, Gas Chromatographic Method" "
39 Endrin Soxhlet Extraction, Gas Chromatographic Method" "
40 Ethylbenzene Purge and Trap, Gas Chromatographic/
| Mass Spectrometric Method™ >
a5 OL-HCH Soxhlet Extractiori, Gas Chromatographic Method™ 2"
46 B-HCH Soxhlet Extraction, Gas Chromatographic Me’chod[lo’zm
a7 Y-HCH Soxhlet Extraction, Gas Chromatographic Method"
41 Heptachlor Soxhlet Extraction, Gas Chromatographic Method" "
42 Heptachlor epoxide Soxhlet Extraction, Gas Chromatographic Method"**
43 Hexachloro-1,3-butadiene Purge and Trap, Gas Chromatographic/
' Mass Spectrometric Method" >
a4 n-Hexane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method 2%
48 Lead 1) Digestion, Flame Atomic Absorption
Spectrometric Method ™™
2) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method™”
3) Digestion, Inductively Coupled Plasma Method[6’13]
49 Manganese 1) Digestion, Flame Atomic Abso’rption
Spectrometric Method ™™
2) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method**”
3) Digestion, Inductively Coupled Plasma Method™"?
50 Mercury Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method™"
51 Methanol Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method" >
52 Methoxychlor Soxhlet Extraction, Gas Chromatographic Method[m’zol
53 Methylene chloride Purge and Trap, Gas Chromatographic/ ‘
Mass Spectrometric Method[12’23]
54 Naphthalene Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method"
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55 Nickel 1) Digestion, Flame Atomic Absorption
Spectrometric Methodw’m ‘
2) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method™®"”
3) Digestion, Inductively Coupled Plasrma Method™">
56 Polychlorinated Biphenyls Soxhlet Extraction, Gas Chromatographic Method"**"
-Aroclor 1016
-Aroclor 1260
-2,2',5,5'"-
Tetrachlorobiphenyl
-2,2',4,55'-
Pentachlorobiphenyl
-2,2'3,4,4',5'-
Hexachlorobiphenyl
-2,2,4,4'55'-
Hexachlorobiphenyl
-2,2',3,4,4'55'-
Heptachlorobiphenyl :
57 Pentachtorophenot Soxhlet Extraction, Gas Chromatographic Method™ ***
58 Selenium Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method™"”
59 Silver 1) Digestion, Flame Atomic Absorption
Spectrometric Method™'® ,
2) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method™"”
3) Digestion, Inductively Coupled Plasma Method™*”
60 Styrene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method" 2%
61 1,1,2,2-Tetrachloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method" 2%
62 Tetrachloroethylene Purge and Trap, Gas Chromatographic/
Mass Specﬁometric Me’chodm’zél
63 Toluene Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method" 2%
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64 1,2,4-Trichlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method 2?
65 1,1,1-Trichloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method' >
66 . 1,1,2-Trichloroethane Purge and Trap, GasA Chromatographic/
Mass Spectrometric Method" >
67 Trichloroethylene , Purge and Trap, Gas Chromatographic/
V Mass Spectrometric Method" "
68 1,3,5-Trimethylbenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method 2
69 Vanadium 1) Digestion, Flame Atomic Absorption
Spectrometric Method
2) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method®*”
, 3) Digestion, Inductively Coupled Plasma Method™**
70 Vinyl chloride Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method" -2
71 m-Xylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method" >
72 o-Xylene Purge and Trap, Gas Chromatographic/
- Mass Spectrometric Method" 2
73 p-Xylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method"?%”
74 Xylene (Total) Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method" 2%
75 Zinc 1) Digestion, Flame Atomic Absorption
Spectrometric Method®*®
2) Digestion, Inductively Coupled Plasma !\/\e’chod[6 3
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3. snAimnssudanadowissmelne, Ailadnzi g, ﬁmﬁﬂ%ﬁl 4. AFUNNA:
[Souufnsiun, 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 anwd -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 Protectlon Agency. Soxhlet Digestion. SW-846
Method 3540C, 1996.

11. United States Env;ronmentat Protectlon 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 (Atomlc Absorption,
Gaseous Hydride). SW-846 Method 7061A, 1992. '

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

18. United States Environmental Protection'Agencif. Mercury in Solid or Semisolid
Waste (Manual Cold-Vapor Technique). SW-846 Method 74718, 1998.

19. United States Environmental Protection Agency. Selenium (Atomic Absorptlon
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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8 Benzolg,h,llperylene

9 | Bis(2-chloroethylether

10 Bis(2-ethylhexylphthalate
11 Butyl Benzyl Phthalate

12 Carbazole
13 p-Chloroaniline

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

adufi dnsuaiy BAATzn

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

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

3 Benz(a)anthracene Liguid-Liquid Extraction, Gas Chromatographic/
| ' Mass Spectrometric Method®

4 BenZo(b)ﬂuo’ranthene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

5 .| Benzo(k)fluoranthene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

6 Benzoic Acid Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™®

7 Benzo(a)pyrene Liguid-Liquid Extraction, Gas Chromatographic/

Mass Spectrometric Method™

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

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

Liquid-Liquid Extraction, Gas Chromatoéraphic/
Mass Spectrometric Method™?

Liquid-Liquid Extraction, Gas Chromatographic®®

Liquid-Liquid Extraction, Gas Chroma’cogfaphicm

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

Liquid-Liquid Extraction, Gas Chromatographic®

| Liquid-Liquid Extraction, Gas Chromatographic/

Mass Spectrometric Method®?
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17 Di-n-Butyl Phthalate ' Liquid-Liquid Extraction, Gas Chromatographic/
. Mass Spectrometric Method?
18 Diethyl Phthalate Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
19 2,4-Dimethylphenol Liquid-Liguid Extraction, Gas Chromatographicm
20 | 2,4-Dinitrophenol Liquid-Liquid Extraction, Gas Chromatographic™
21 | 2,4-Dinitrotoluene Liquid-Liquid Extraction, Gas Chromatographic™
.22 | 2,6-Dinitrotoluene Liquid-Liquid Extraction, Gas Chromatographic®®
23 Di-n-Octyl Phthalate Liquid-Liquid 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 Chromatographic/
Mass Spectrometric Method? .
27 Hexachloroethane Liquid-Liquid Extraction, Gas Chromatographic/
‘ Mass Spectrometric Method®?
28 Indeno(1,2,3-cd)pyrene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
29 ‘Isophorone Liquid-Liquid Extraction, Gas Chromatographic/
4 Mass Spectrometric Method®
.30 Methyl Bromide Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method®?
31 2-Methylphenol Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®?
32 2-Methylnapthalene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™?
33 | Methyl Tert-Butyl Ether Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
34 Nitrobenzene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®
35 'N—Nitrosodiphenytamine Liquid-Liquid Extraction, Gas Chromatographic/

Mass Spectrometric Method™
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36 N-Nitrosodi-n-Propylamine Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spec’cromet.ric Method™
37 Polychlorinated Biphenyls Liquid—Li'quid Extraction, Gas Chromatographicm
- PCB 1221
- PCB 1232
- PCB 1242
- PCB 1248
- PCB 1254
38 Phenanthrene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
39 Phenol Liguid-Liquid Extraction, Gas Chromatographicm
40 Pyrene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
41 Toxaphene Liquid-Liquid Extraction, Gas Chromatographicm
42 TPH (Cs-Co) Purge and Trap, Gas Chromatographic/
: Mass Spectrometric Met_hodm
43 TPH (Cig-Cye) Separatory Funnel Liquid-Liquid Extraction,
' | Gas Chromatographicm
44 | TPH (C16-Css) Separatory Funnel Liquid-Liquid Extraction,
Gas Chromatographicm
a5 2,4,5-Trichlorophenol Liquid-Liquid Extraction, Gas Chromatographicm
46 2,4,6-Trichlorophenol Liquid-Liquid Extraction, Gas Chromatographicm
47 Vinyl Acetate Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method™
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1) Waste Extraction, Separatory Funnel

Liquid-Liquid Extraction, Gas Chromatdgraphic

Method ***®

2) Soxhlet Extraction, Gas Chromatographic
[7,16]

Method
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Mirex

Polychlorinated Biphenyls (PCBs)
- Aroclor 1221

- Aroclor 1232

- Aroclor 1242

- Aroclor 1248

- Aroclor 1254

- Aroclor 1268
Pentachlorophenol

Trichloroethylene

Vinyt Chloride

Trivalent Chromium

1) Waste Extraction, Separatory Funnel
Liquid-Liquid Extraction, Gas Chromatographic
MethodlL6:16!

2) Soxhlet Extraction, Gas Chromatographic
Method™*¢!

1) Waste Extraction, Separatory Funnel
Liquid-Liquid Extraction, Gas Chromatographic
Method[l,é,l?l '

2) Soxhlet Extraction, Gas Chromatographic
Method™*"!

1) Waste Extraction, Separatory Funnel
Liquid-Liquid Extraction, Gas Chromatographict#'9
2) Soxhlet Extration, Gas Chromatographic
Method™¢

1) Waste Extraction, 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®!®!

1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method; Waste
Extraction, Colorimetric Method; Calculation
Method31113]

2) Waste Extraction, Digestion, Graphite Furnace
Atomic Absorption Spectrometric Method;
Waste Extraction, Colorimetric Method,;
Calculation Method!**1%*¥ '

3) Waste Extraction, Digéstion, Inductively
Coupled Plasma Method; Waste Extraction,

Colorimetric Method; Calculation Method!*1%1%

3PMP\§

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

Calculation Method*>1%13
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Acenaphthene
Anthracene
Beni(a)anthracene
Benzo(b)fluoranthene
Benzo(k)fluoranthene

Benzoic acid

Benzo(a)pyrene
Benzo(g,h,iperylene
Bis(2-chloroethylether
Bis(2-ethylhexyUphthalate

Butyl Benzyl Phthalate

| Mass spectrometric Metho

Soxhlet Extration, Gas Chromatographic/
Mass spectrometric Method™'
Soxhlet Extration, Gas Chromatographic/
Mass spectrome‘crit 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/
d[7,19]

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

Soxhlet Extration, Gas Chromatographic/

Mass spectrometric Method”™”
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12 Carbazole Soxhlet Extration, Gas Chromatographic/
Mass spectrometric Method!"*!
13 p-Chloroaniline Soxhlet Extration, Gas Chromatographic/
Mass spectrometric Method("*!
14 Chrysene Soxhlet Extration, Gas Chromatographic/
Mass spectrometric Method™*”
15 2,4-D Soxhlet Extration, Gas Chromatographic Me‘chod[7 16
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!*3
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 [sophorone 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!™*

3{%@”5
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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 Extfation, 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/
4 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™!
a2 TPH (Cs-Cg) Purge and Trap, Gas Chromatographic/
Mass spectrometric Method®*®
43 TPH (Cog-Cae) Soxhlet Extraction, Gas Chromatographic Method™
44 TPH (Co16-Cas) Soxhlét Extraction, Gas Chromatographic Method!™4
45 | 2,4,5-Trichlorophenol Soxhlet Extration, Gas Chromatographic Method™*)
46 | 2,4,6-Trichlorophenol Soxhlet Extration, Gas Chromatographic Method!™**!
ar Vinyl Acetate Purge and Trap, Gas Chromatographic/

Mass spectrometric Method®®

S

ningey dnsanaiia)

éﬁwmam'mfiummgmﬁ%mi’smﬂmmaa\mawu

¥ s
waznnsurienijiRnmg LBAEITBINEY...




1BNE1581994

1. N3EYTNQAEMNTTU. USTANANTENTNGAFIMNTIY, W.A. 2548, 304 msﬁﬁm?{lwﬁga
vizoYanilalldudr sreRveyunen. 25 unsieu 2549, (uil 123 aoufiey 119,
2. APHA, AWWA, WEF. Standard Methods for the Examination of Water and
Wastewater. 23" ed. Washington, DC: APHA, 2017. .
3. United States Environmental Protection Agency. Test Methods for Evaluation
Solid Waste Physical/Chemical Methods. SW-846, 1997.
4. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Acid Digestion of Sediments, Sludges, and Soils.
SW-846 Method 30508, 1996. |
5. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Alkaline Digestion for Hexavalent Chromium. SW-846
Method 3060A, 1996.
6. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Separatory Funnel Liquid-Liquid Extraction. SW-846
Method 3510C, 1996.
7. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Soxhlet Extraction. SW-846 Method .354OC, 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. —~
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14. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Nonhalogenated Organics Using GC/FID. SW-846

-Method 8015D, 2003.

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

16. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Organochlorine Pesticides by Gas Chromatography.
SW-846 Method 8081B, 2007.

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

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

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

1 Sulfur Dioxide

Instrumental Analyzer Method

LBNAI581954

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