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Analysis / Test Report TESTING
No.0042
Client : Siam Polystyrene Co., Ltd. Lot ID: 2227217
8, Map Ta Phut Industrial Estate, I-4 Road, Map ta phut, Muang, Rayong Thailand 21150 Date Received : Mar 21, 2022
P/O : 4512792880 Date Reported : Mar 29, 2022
Project Name : Environmental Quality Monitoring Report Number: 2246013-1
Project Location : Map Ta Phut_PS (SPCL)
e e S S e _ Pagelof2
Sample Number 2227217-1
Sampled Date Mar 21, 2022
Sample Description Emission from Stationary Source
Location Heater A (47P 0733732, 1404276)
Date Analysis Commenced Mar 22, 2022
Condition of Sample Extracted into two 2-L collection flasks, one 10-L air sampling bag, one filter paper placed in plastic petri dish, one plastic bottle
} _and one amber plastic bottle, refrigerated e
Stack Description
Ambient Pressure 758 mmHg Diameter 0.60 m Oxygen 8.4 %
Ambient Temperature 30.0 °C Shape Circle Carbon Dioxide 7.1 %
Type of Process Combustion Stack Temperature 180 °C  Gas Velocity 4.3 m/s
Type of Fuel Natural Gas Moisture 10.84 %  Flow Rate (Actual 02) 2548 Nm3/hr
Analyte Sampled Time Unit LOD LOQ Result Guideline Guideline Method Testing
(LOR) at7 %0: at8.4 % Oa (1) (2) Location
Air Testing
Carbon Monoxide * 03:20 PM - 03:30 PM ppm - 1.0 1.3 1.2 690 - US EPA, Method 10 Rayong
Oxides of Nitrogen * 03:05 PM - 03:15 PM ppm - 1.06 54.1 48.7 200 149 US EPA, Method 7 Rayong
Sulfur dioxide * 03:00 PM-03:30PM  ppm - 2.0 <2.0 <2.0 60 - US EPA, Method 6 Rayong

Total Suspended Particulate 03:00 PM - 03:56 PM  mg/m3 - 0.5 <0.5 <0.5 320 68 US EPA, Method 5 Rayong

é'u”iaeline :
Guideline
1).Notification of the Ministry of Industry 2006 (B.E. 2549) Published in the Royal Government Gazefte, Vol.123 Special Part 125 D,
dated December 4, 2006 (B.E. 2549)
2).Emission Air Standard according to EIA study of PS-SPCL Plant, Approval Letter No. Tor Sor 1009.9/11032 dated Nov 6, B.E.2555.

Technical Management 7-Z an/ Zafo Approved by VM

Thanita Kulsuriwong Dej Changchon
Scientist (4) Senior Manager
nudouaud 1-323-3-9447 wnufauani 1-323-a-9442

The above results are valid only for the analyzed/tested sample(s) as indicated in this report. No part of this report or certificate may be reproduced in any form without written consent from the
Laboratory. ALS Laboratory Group (Thailand) strongly recommends that this report is not reproduced except in full.

ADDRESS 616/10 Moo 5 T. Maenam Khu A, Pluakdaeng Rayong 21140 Thailand { PHONE +66 0 3304 8555 | FAX +66 0 3304 8556
ALS LABORATORY GROUP (THAILAND) CO., LTD. An ALS Limited Company

UiFe Sclences www.alsglobal.com
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Analysis / Test Report

Client : Siam Polystyrene Co., Ltd.

8, Map Ta Phut Industrial Estate, I-4 Road, Map ta phut, Muang, Rayong Thailand 21150
P/O : 4512792880
Project Name
Project Location

Environmental Quality Monitoring
Map Ta Phut_PS (SPCL)

Sample Number 2227217-1

Mar 21, 2022

Emission from Stationary Source

Heater A (47P 0733732, 1404276)

Mar 22, 2022

Extracted into two 2-L collection flasks, one 10-L air sampling bag,
.and one amber plastic bottle, refrigerated

Sampled Date

Sample Description
Location

Date Analysis Commenced
Condition of Sample

Stack Description

Ambient Pressure 758 mmHg Diameter 0.60
Ambient Temperature 30.0 °C Shape Circle
Type of Process Combustion Stack Temperature 180
Type of Fuel Natural Gas Moisture 10.84
Analyte Sampled Time Unit LOD LOQ Result
e o . ~ (LOR) _ Emission Rate
Air Testing
Carbon Monoxide * 03:20 PM - 03:30 PM a/s - - 0.001
Oxides of Nitrogen * 03:05 PM - 03:15 PM a/s - - 0.065
Sulfur dioxide * 03:00 PM - 03:30 PM g/s - - <0.004
Total Suspended Particulate *  03:00 PM - 03:56 PM g/s - -

<0.0004

' Guideline:
Guideline

£\

LABORATORY ACCREDITATION

\  BLADSS '

TESTING
No.0042
Lot ID: 2227217
Date Received : Mar 21, 2022
Date Reported : Mar 29, 2022
Report Number: 2246013-1

.fage2of2

one filter paper placed in plastic petri dish, one plastic bottle

m Oxygen 8.4 %
Carbon Dioxide 7.1 %
°C  Gas Velocity 4.3 my/s
% Flow Rate (Actual 02) 2548 Nm3/hr
Guideline Guideline Method Testing
(1) (2) Location
- - Calculated Rayong
- 0.37 Calculated Rayong
- - Calculated Rayong
- 0.09 Calculated Rayong

1).Notification of the Ministry of Industry 2006 (B.E. 2549) Published in the Royal Government Gazette, Vol.123 Special Part 125 D,

dated December 4, 2006 (B.E. 2549)

2).Emission Air Standard according to EIA study of PS-SPCL Plant, Approval Letter No. Tor Sor 1009.9/11032 dated Nov 6, B.E.2555.

Sampled By : Surasak Sachin
Remark :
- LOD : Limit of Detection

- "<" 1 Lower than LOQ (Limit of Quantitation) / LOR (Limit of Reporting)
- Analyte(s) marked * is/are not included in scope of Accreditation ISO/IEC 17025.

ﬂaﬁffa/f,

Thanita Kulsuriwong
Scientist (4)
sfinuiauil 1-323-3-9447

Technical Management Approved by

o

Dej Changchon
Senior Manager
nuflauauid 1-323-a-9442

The above results are valid only for the analyzed/tested sample(s) as indicated in this report. No part of this report or certificate may be reproduced in any form without written consent from the
Laboratory. ALS Laboratory Group (Thailand) strongly recommends that this report is not reproduced except in full,

l

ADDRESS 616/10 Moo 5 T. Maenam Khu A. Pluakdaeng Rayong 21140 Thailand | PHONE +66 0 3304 8555 ! FAX +66 0 3304 8556
ALS LABORATORY GROUP (THAILAND) CO., LTD. An ALS Limited Company

www.alsglobal.com
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ALS

Analysis / Test Report

Client : Siam Synthetic Latex Co,, Ltd.
8, Map Ta Phut Industrial Estate, I-4 Road, Map ta phut, Muang, Rayong Thailand 21150

LABORATORY ACCIEDRTATION

TESTING
No.0042

Lot ID: 21145034
Date Received :Jan 19, 2022

ALS

Analysis / Test Report

Client : Siam Synthetic Latex Co., Ltd.,
8, Map Ta Phut Industrial Estate, 14 Road, Map ta phut, Muang, Rayong Thailand 21150

Lot ID: 21145034
Date Received :Jan 19, 2022

P/O : Date Reported :Jan 27, 2022 PO : Date Reported :Jan 27, 2022
Profect Name  : Water Testing Report Number :2216865-1 Project Name  : Water Testing Report Number :2216865-2
Project Location : Map Ta Phut_Latex (SSLC) Profect Location : Map Ta Phut_Latex (SSLC)
Page 1 of 1 Page 1 of 1
‘Sample Number 211450341 Sample Number 211450341
Sampled Date Jan 19, 2022 9:50 AM Sampled Date Jan 19, 2022 9:50 AM
Sample Description Wastewater Sample Description Wastewater
Location Domestic Inlet Location Domestic Inlet
Date Analysis Commenced Jan 19, 2022 Date Analysis Commenced Jan 21, 2022
Condition of Sample Contained in two amber glass botties, three plastic botties and two glass vials, sample containers comply to pretreatment - Condition of Sample Contained in two amber glass bottles, three plastic bottles and two glass vials, sample cortainers comply to pretreatment -
preservation standards (APHA, USEPA) preservation standards (APHA, USEPA)
Analyte Unit Lop 10Q Resuft Method Testing Analyte Unit LoD 10Q Result Methed Testing
(LOR) Location (LOR) Location
Water Testing Water Testing
BOD (5 days at 20 Degree C) mg/L - 2 89 APHA (2017), 52108 Rayong Total Organic Carbon mg/L 0.01 01 30.1 Based on APHA (2017), 5310 B Bangkok
cop mg/l. 15 5 231 APHA (2017), 5220 D Rayong Sampled By : Wanlop Hunchainaow , Thanasoun Namakunna
0il & Grease mg/L - 3 9 Based on APHA (2017), 5520 B Rayong Remark :
= LOD : Limit of Detection
PH at 25 degree C - - 79 Based on APHA (2017), 4500-H (B) Rayong + <" : Lower than LOQ (Limit of Quantitation) / LOR (Limit of Reporting)
Temperature * Degree C - - 285 Based on APHA (2017),2550 B Rayong
Total Dissolved Solids Dried at 180 mg/L - 5 3% APHA (2017), 2540 C Rayong
degree C
Total Kjeldah! Nitrogen as N mg/L - 10 <10 APHA (2017), 4500-Norg (C), NH3 (D) Rayong
Total Suspended Solids Driedat  mg/L - 5 94 APHA (2017), 2540 D Rayong

103-105 degree C

‘Sampled By : Wanlop Hunchainaow , Thanasoun Namakunna

Remark :
“ LOD  : Limit of Detection
- "<" :Lowerthan LOQ (Limit of Quantitation) / LOR {Limit of Reporting)
- Analyte(s) marked * ig/are not included in scope of Accreditation ISO/IEC 17025.

WMT .

Technical Management . Approved by WL‘

Narumon Banchongkit Dej Changchon
Supervisor Senior Manager

vadowandl 1-323-2-9445 vugouiand +323-a-8442

Laboraeory

ADDRESS 616/10 Moo S T. Maenam Khu A. Pluakdaeng Rayong 21140 Thailand | PHONE +66 0 3304 8555 | FAX +66 0 3304 8556
LS LABO! GROUP (THAILAND) CO.. LTD. An ALS Limited Comp

RAIGHT SOLUTIONS

MY P ARTOCR

ey et AR —
AADSS
ALS
: TESTING
Analysis / Test Report No.0042

Client : Siam Synthetic Latex Co., Ltd. Lot ID: 21145034
8, Map Ta Phut Industrial Estate, 14 Road, Map ta phut, Muang, Rayong Thailand 21150 Date Received :Jan 19, 2022
PO : Date Reported :Jan 27, 2022

Sidluk P

Approved by
o gk ) Sirluk Puengpang
Supervisor
ADDRESS 104 Rd., Khwaeng Khet Suan Luar ingkok 10250 Thalland PHONE +66 0 2760 3000 FAX +66 0 2760 3197

ALS LABORATORY GROUP (THAILAND} CO.. LTD. An ALS Limited Com
www.alsglobal.com

AIGHT SOLUTIONS RIGHT P ARTOSR
778064/ BMALL SAREpOTSLAY NoGLIpE ( 8:434M)

ALS

Analysis / Test Report

Client : Siam Synthetic Latex Co., Ltd. Lot ID: 21145034
8, Map Ta Phut Industrial Estate, -4 Road, Map ta phut, Muang, Rayong Thaitand 21150 Date Recelved :Jan 19, 2022
PO : Date Reported :Jan 27, 2022

Project Name  : Water Testing Report Number : 2216866-1 Project Name  : Water Testing Report Number : 2216866-2
Project Location: Map Ta Phut_Latex (SSLC) Profect Location: Map Ta Phut_Latex (SSLC)
Page 1 of 1 Page 1 of 1
Sample Number 211450342 Sample Number 211450342
Sampled Date Jan 19, 2022 9:40 AM Sampled Date Jan 19, 2022 9:40 AM
Sample Description Wastewater Sample Description Wastewater
Location Domestic Outlet Location Domestic Outlet
Date Analysis Commenced Jan 19, 2022 Date Analysis Commenced Jan 21, 2022
Condition of Sample Contained in two amber glass bottles, three plastic bottles and two glass vials, sample containers comply to pretreatment - Condition of Sample Contained in two amber glass bottles, thres plastic botties and two glass vials, sample containers comply to pretreatment -
preservation standards (APHA, USEPA) preservation standards (APHA, USEPA)
Analyte Unit Lop 10Q  Result Guidellne / Method Testing Analyte Unit Lop L0Q  Result Guideline / Method Testing
(LOR) Location (LOR) Location
Water Testing Water Testing
BOD (5 days at 20 Degree C) mg/L - 2 <2 20 APHA (2017), 52108 Rayong Total Organic Carbon mgiL 0.01 0.1 4.9 No Standard Based on APHA (2017), 5310 B Bangkok
cop mg/L 15 s 28 <120 APHA (2017), 5220 D Rayong Guideline : Effluent standard for factories, industrial estate and industrial park set by Notification of the Ministry of Natural Resource and Environment and
effiuent standard for factories and industrial park set by Notification of The Ministry of Industry dated June 07, B.E.2560 (2017).
Color (at Original pH) ADMI - 5 17 <300 APHA (2017), 2120 F Rayong Sampled By : Wanlop Hunchainaow , Thanasoun Namakunna
Color (at pH 7.0) ADMI - 5 16 <300 APHA (2017), 2120 F Rayong Remark :
* 10D : Limk of Detector
Oil & Grease mg/L - 3 <3 <5 Based on APHA (2017), S520 B Rayong - "< : Lower than Loq (Limk of Quantitation) / LOR (Limt of Reporting)
pH at 25 degree C - - 72 5.59.0 f;ed on APHA (2017), 4500-H  Rayong
Temperature * Degree C - B 301 <40 Based on APHA (2017), 25508 Rayong
Total Dissolved Solids Dried at 180 mg/L - 5 294 <3000 APHA (2017), 2540 € Rayong
degree C
Total Kjeldahl Nitrogen as N mg/L - 1.0 22 <100 (A;;u (2017), 4500-Norg (C), NH3 Rayong
Total Suspended Sofids Dried at  mg/L - 5 6 <50 APHA (2017), 2540 D Reyong

103-105 degree C

Guideline : Effluent standard for factories, industrial estate and industrial park set by Notification of the Ministry of Natural Resource and Environment and
effluent standard for factories and industrial park set by Notification of The Ministry of Industry dated June 07, B.E.2560 (2017).
Sampled By : Wanlop Hunchainaow , Thanasoun Namakunna
Remark :
© LOD : Limit of Detection
‘<" 1 Lower than LOQ {Limk of Quantitation) / LOR (Limit of Reporting)
* Analyte(s) marked * isfare not included in scope of Accreditation ISO/IEC 17025.

VBT

Technical Management

Approved by
Narumon Banchongkit
Supervisor
wnguuasd 323-3-9445

T

Dej Changchon
Senior Manager
nrdouand 2-323-a-9442

ADDRESS 616/10 Moo 5 T. Mm.am Khu A. Pluakdaeng Rayong 21140 Thailand - PHONE +66 0 3304 8555 ' FAX +66 0 3304 8556

LABORATORY GROUP (THAILAND) CO.

TD. An ALS Limited Compan

Approved by

Sirlk P

Siriluk Puengpang
‘Supervisor

g
g o prtof i ot o cerfioemay b repadiced iy frm
La

ADDRESS 104

Rd., Khwaeng Khet Suan Luang, Bangkok 10250 Thailand PHONE +66 0 2760 3000 FAX +66 0 2760 3197
ALS LABORATORY GROUP (THAILAND) CO.. LTD. An ALS Limited Compan;

AIGHT SOLUTIONS AIGHT BARTAER



ALS

Analysis / Test Report

Client : Siam Syrthetic Latex Co., Ltd.
8, Map Ta Phut Industrial Estate, I-4 Road, Map ta phut, Muang, Rayong Thailand 21150

P/O :

Project Name  :Water Testing
Project Location : Map Ta Phut_Latex (SSLC)

£\

LABORATORY ACCREDITATION
BADS

TESTING
No.0042
Lot ID: 221505
Date Received :Feb 02, 2022
Date Reported :Feb 10, 2022
Report Number :2229265-1

Page 10f 1

Sample Number
Sampled Date

Sample Description
Location

Date Analysis Commenced

2215051

Feb 02, 2022 9:39 AM
Wastewater

Domestic Inlet

Feb 02, 2022

ALS

Analysis / Test Report

Client : Siam Synthetic Latex Co., Ltd.
8, Map Ta Phut Industrial Estate, 1-4 Road, Map ta phut, Muang, Rayong Thailand 21150

PO :

Project Name  : Water Testing
Project Location : Map Ta Phut_Latex (SSLC)

Lot ID: 221505

Date Received :Feb 02, 2022
Date Reported :Feb 10, 2022
Report Number :2229265-2

Page 1 of 1

‘Sample Number
Sampled Date

Sample Description
Location

Date Analysis Commenced

221505-1

Feb 02, 2022 9:39 AM
Wastewater

Domestic Inlet

Feb 04, 2022

Condition of Sample Contained in two amber glass bottles, three plastic bottles and two glass vials, sample containers comply to pretreatment -

preservation standards (APHA, USEPA)

Contained in two amber glass bottles, three plastic bottles and two glass vials, sample containers comply to pretreatment -
preservation standards (APHA, USEPA)

Condition of Sample

Analyte Unit LoD LoQ Result Method Testing Analyte Unit LoD LoQ Result Method Testing
(LOR) Location (LOR) Location
Water Testing N Water Testing
BOD (5 days at 20 Degree C) mg/L - 2 76 APHA (2017), 5210 B Rayong Total Organic Carbon mgiL 0.01 04 398 Based on APHA (2017), 5310 B Bangkok
cop mafL 15 5 233 APHA (2017), 5220 D Rayong Sampled By : Pathompong Kornsawat , Thanasoun Namakunna
Oil & Grease mg/L - 3 - 8 Based on APHA (2017), 5520 B Rayong Remark :
- LOD : Limit of Detection
PH at 25 degree C - - 7.8 Based on APHA (2017), 4500-H () Rayong - "< :Lowerthan LOQ (Limit of Quantitatian) / LOR (Limit of Reporting)
Temperature * Degree C - - 313 Based on APHA (2017), 2550 B Rayong
Total Dissolved Solids Dried at 180 mg/L - 5 476 APHA (2017), 2540 C Rayong
degree C
Total Kjeldaht Nitrogen as N mg/L - 10 394 APHA (2017), 4500-Norg (C), NH3 (D) Rayong
Total Suspended Solids Driedat ~ mg/L - 5 71 APHA (2017), 2540 D Rayong

103-105 degree C

Sampled By : Pathompong Komsawat , Thanasoun Namakunna

= Limit of Detection
wer than LOR (Limit of Quantitation) / LOR (Limit of Reporting)
- Analyte(s) marked * is/are not included in scope of Accreditation ISO/IEC 17025

v &Am/kl"f
Narumon Banchongkit
Supervisor
wafuuayd -323-2-9445

Technical Management Approved by pM-
Dej Changchon
Manager
nuduwand +225-2-5283

Labora Kl

ADDRESS 616/10 Moo S T. Maenam Khu A. Pluakdaeng Rayong 21140 Thafland - PHONE +66 0 3304 8555 FAX 466 0 3304 8556
ALS LABORATORY GROUP (THAILAND) CO., LTD. An ALS Limited Company

www.alsglobal.com
AIGHT SOLUTIONS SiGHY PART

77806/ SMAL S\Reports AL NoGLpt (1:13PM)

TESTING

_ Approved by CV — Sw—_
i may 20y form

ek fster) Narin Saiseng
Supervisor

ADDRESS 104 40,

Khet Suan Luang, Bangkok 10250 Thail
ALS LABORATORY GROUP (THAILAND) CO.. LTD. An ALS Limited Cot

Isglobal.com
AIGHT SOLUTIONS RIGHT FARTNRER

d - PHONE +66 0 2760 3000 * FAX 466 0 2760 3197
n

778064/ EMALL §:\Reports\ AL WOGLE( 159PM)

Analysis / Test Report

Client : Siam Synthetic Latex Co., Ltd.
8, Map Ta Phut Industrial Estate, 14 Road, Map ta phut, Muang, Rayong Thailand 21150
POt

No.0042
Lot ID: 221505
Date Received : Feb 02, 2022
Date Reported : Feb 10, 2022

Analysis / Test Report

Client : Siam Synthetic Latex Co., Ltd.
8, Map Ta Phut Industrial Estate, I4 Road, Map ta phut, Muang, Rayong Thailand 21150
P/O :

Lot ID: 221505
Date Received : Feb 02, 2022
Date Reported : Feb 10, 2022

Project Name  : Water Testing
Project Location: Map Ta Phut_Latex (SSLC)

Report Number : 2229266-1

Project Name  : Water Testing
Project Location: Map Ta Phut_Latex (SSLC)

Report Number : 2229266-2

Page 1 of L Page 1 of 1
Sample Number 221505-2 ‘Sample Number 2215052
Sampled Date Feb 02, 2022 9:36 AM Sampled Date Feb 02, 2022 9:36 AM
Sample Description Wastewater Sample Description Wastewater
Location Domestic Outlet Location Domestic Outlet
Date Analysis Commenced Feb 02, 2022 Date Analysis Commenced Feb 04, 2022
Condition of Sample Contained in two amber glass bottles, three plastic botties and two glass vials, sample containers comply to pretreatment - Condition of Sample Contained in two amber glass bottles, three plastic bottles and two glass vials, sample containers comply to pretreatment -
preservation standards (APHA, USEPA) preservation standards (APHA, USEPA)
Analyte Unit Lop L0Q  Result Guideline / Method Testing Analyte Unit LoD 10Q  Result Guideline / Method Testing
(LOR) i Location (LOR) Location
Water Testing Water Testing
BOD (5 days at 20 Degree C) mg/L - 2 5 <20 APHA (2017), 5210 B Rayong Total Organic Carbon mg/L 0.01 01 6.97 No Standard Based on APHA (2017), 53108 ‘Bangkok
oo mg/L 15 5 41 <120 APHA (2017), 5220 D Rayong Guideline : Effiuent standard for factories, industrial estate and industrial park set by Notification of the Ministry of Natural Resource and Environment and
: effluent standard for factories and industrial park set by Notiication of The Ministry of Industry dated June 07, B.E.2560 (2017).
Color (at Original pH) ADMI 5 19 <300 APHA (2017), 2120 F Rayong Samplod By : Pathompong Komsawat , Thanasodn Namakumna
Color (at pH 7.0) ADML - B 17 300 APHA (2017), 2120 F Rayong Remark:
i - LOD : Limit of Detection
il & Grease mg/L - 3 <3 <5 Based on APHA (2017), 55208 Rayong Z e Lower than 10 (Limit of Quantiation)/ LOR (Link of Reporting)
pH at 25 degree C - - 7.3 5.5-9.0 :hsea on APHA (2017), 4500-H  Rayong
B)
Temperature * Degree C - - 318 <40 Based on APHA (2017), 25508 Rayong
Total Dissolved Solids Dried at 180  mg/L. - 5 372 <3000 APHA (2017), 2540 C Rayong.
degree
Total Kjeldahl Nitrogen as N mg/L . 10 53 <100 APHA (2017), 4500-Norg (C), NH3 Rayong
©
Total Suspended Solids Driedat  mg/L - 5 13 <50 APHA (2017), 2540 D Rayong

103-105 degree C

Guideline : Effluent standard for factories, industriat estate and industrial park set by Notification of the Ministry of Natural Resource and Environment and
effiuent standard for factories and industria park set by Nofification of The Ministry of Industry dated June 07, B.E.2560 (2017).
Sampled By : Pathompong Kornsawat , Thanasoun Namakunna

Remark
- LOD : Limit of Detection
- "<" : Lower than LOQ (Limit of Quantitation) / LOR (Limit of Reporting)
- Analyte(s) marked * Is/are not included In scope of Accreditation ISO/IEC 17025,

Technical Management

{\(.Wﬂ'

Narumon Banchongkit
Supervisor
vagumand +323-3-9445

Approved by pA -

Dej Changchon
Senior Manager

wnfowand 3-323-0-9442

Vo pat ol 5

ADDRESS 616/10 Moo 5 T. Maenam Khu A. Pluakdaeng Rayong 21140 Thalland | PHONE +66 0 3304 8555 | FAX +66 0 3304 8556

ALS LABORATORY GROUP (THAILARD) CO., LTD. An ALS Limited Company.

www.alsglobal.com

AIGHT SOLUTIONS FIGHT PARTIIER

Approved by
i repoct form Narin Saiseng
Supervisor
ADDRESS 104 40, Rd., Khwaeng Khet Suan Luang. Bangkok 10250 Thailand | PHONE +66 0 2760 3000 ' FAX +66 0 2760 3197
ALS LABORATORY GROUP (THAILAND) CO., LTD. An ALS Limited Compan

77061/ EMAIL

RIGHT SOLUTIONS RIGHT SARTHAER

S Reports) AL_GLE( 1597M)
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ALS \ ’

. TESTING
Analysis / Test Report No.0042

Lot ID: 2217965
Date Received :Mar 02, 2022

Client : Siam Synthetic Latex Co., Ltd.
8, Map Ta Phut Industrial Estate, I-4 Road, Map ta phut, Muang, Rayong Thailand 21150

ALS

Analysis / Test Report

Lot ID: 2217965

Client : Siam Synthetic Latex Co., Ltd.
. Date Received :Mar 02, 2022

8, Map Ta Phut Industrial Estate, 14 Road, Map ta phut, Muang, Rayong Thailand 21150

P/O : Date Reported :Mar 10, 2022 P/O : Date Reported :Mar 09, 2022
Project Name jater Testing Report Number :2255380-1 Project Name  :Water Testing Report Number :2255380-2
Project Location : Map Ta Phut_Latex (SSLC) Project Location : Map Ta Phut_Latex (SSLC)
Page 1 of 1 Page 1 of 1
Sample Number 22179651 Sample Number 2179651
Sampled Date Mar 02, 2022 10:00 AM Sampled Date Mar 02, 2022 10:00 AM
Sample Description Wastewater Sample Description Wastewater
Location Domestic Inlet Location Domestic Inlet
Date Analysis Commenced Mar 02, 2022 Date Analysis Commenced  Mar 07, 2022
Condition of Sample Contained in two glass vials, two amber glass bottles and three plastic bottles, sample containers comply to pretreatment - Condition of Sample Contained in two glass vials, two amber glass bottles and three plastic bottles, sample cortainers comply to pretreatment -
preservation standards (APHA, USEPA) preservation standards (APHA, USEPA)
Analyte Unit LoD LoQ Result Method Testing Analyte Unit LoD LOQ Result Method Testing
(LOR) Location ({LOR) Location
Water Testing Water Testing
BOD (S days at 20 Degree C) mg/L. - 2 116 APHA (2017), 5210 B Rayong Totat Organic Carbon mg/L 001 01 53.0 Based on APHA (2017), 5310 B Bangkok
cop mg/L 15 5 293 APRA (2017), 5220 D Rayong Sampled By : Pathompong Kornsawat , Thanasoun Namakunna
Oil & Grease mg/L - 3 3 Based on APHA (2017), 5520 B Rayong Remark :
+ LOD : Limit of Detection
PH at 25 degree C - - 78 Based on APHA (2017), 4500-H (8) Rayong « "< : Lower than LOQ (Limit of Quantitation) / LOR (Limit of Reporting) .
Temperature * Degree C - - 308 Based on APHA (2017), 2550 B Rayong
Total Dissolved Solids Dried at 180 mg/L - 5 404 APHA (2017), 2540 C Rayong
res C

Total Kjeldahl Nitrogen as N ma/L - 10 50.4 APHA (2017), 4500-Norg (), NH3 (D) Rayong
Total Suspended Solids Driedat  mg/L - 5 72 APHA (2017), 2540 D Rayong
103-105 degree C
Sampled By : Pathompong Komsawat , Thanasoun Namakunna
Remark :

- 10D Limit of Detection

- "<" :Lowerthan LOQ (Limit of Quantitation) / LOR (Limit of Reporting)

- Analyte{s) marked * is/are not icluded in scope of Accreditation ISO/IEC 17025.

{\I.E/M’/MT M_ Cy . Sg .
Technieal Management Approved by ! Approved by y— o~
Narumon Banchongkit Dej Changchon [ Nk Narin Saiseng
Supenvisor Manager gl recommends ht th repont oo eprodoced excge b il Supervisor
wrfiouand 32339445 nafduwasf 3-225-a-5283
] oy ADDRESS 104 40, Rd.. Khwaeng Khet Suan Luang, Bangkok 10250 Thalland PHONE +66 0 2760 3000 FAX +66 0 2760 3197
Laboratory. ALS Laix ALS LABORATORY GROUP (THAILAND) CO., LTD. An ALS Limited Compan)

ADDRESS 616/10 Moo 5 T. Maenam Khu A, Pluakdaeng Rayong 21140 Thalland ' PHONE +66 0 3304 8555 ' FAX +66 0 3304 8556
A

LS LABORATORY GROUP (THAILAND) CO., LTD. An ALS Limited Company.
www.alsglobal.com
AIGHT SOLUTIONS &

BT BARTOER

73067 EMAL S VRepons\AY_HoGLt(1:126M)
LAORATORY ACCREDITATON
HADS
ALS
TESTING

Analysis / Test Report No.0042

Client : Siam Synthetic Latex Co., Ltd. Lot ID: 2217965

8, Map Ta Phut Industrial Estate, 1-4 Road, Map ta phut, Muang, Rayong Thailand 21150 Date Received : Mar 02, 2022
P/O : Date Reported : Mar 10, 2022
Project Name  : Water Testing Report Number : 2255381-1
Project Location: Map Ta Phut_Latex (S5LC)

Isglobal.com

MGHY SOLUTIONS RIGHT PARTHER
a6y Bl SReports\ AL ROGLD(2:44PM)

ALS

Analysis / Test Report

Client : Siam Synthetic Latex Co., Ltd. Lot ID: 2217965

8, Map Ta Phut Industrial Estate, I-4 Road, Map ta phut, Muang, Rayong Thailand 21150 Date Received : Mar 02, 2022
P/O : Date Reported : Mar 09, 2022
Project Name  : Water Testing Report Number : 2255381-2
Project Location: Map Ta Phut_Latex (SSLC)

Page 1 of 1
‘Sample Number 2179652

Sampled Date Mar 02, 2022 10:10 AM

Sample Description Wastewater

Location Domestic Outiet

Date Analysis Commenced Mar 02, 2022
Condition of Sample Contained in two glass vials, two amber glass bottles and three plastic bottles, sample containers comply to pretreatment -

Page1of1
Sample Number 2217965-2
Sampled Date Mar 02, 2022 10:10 AM
Sample Description Wastewater
Location Domestic Outlet
Date Analysis Commenced Mar 07, 2022
Condition of Sample Contained in two glass vials, two amber glass bottles and three plastic bottles, sample containers comply to pretreatment -

preservation standards (APHA, USEPA) preservation standards (APHA, USEPA)
Analyte Unit LoD L0Q  Result Guideline / Method Testing Analyte Unit ) 10Q  Result Guideline / Method Testing

(LOR) Location (LOR) Location
‘Water Testing Water Testing
BOD (5 days at 20 Degree C) mafL - 2 9 520 APHA (2017), 5210 B Rayong Total Organic Carbon mg/L 001 01 773 No Standard Based on APHA (2017), 53108 Bangkok
cop mofl. 15 s £ s120 APHA (2017), 5220 D Rayong Guideline : Effluent standard for factories, industrial estate and industrial park set by Notification of the Ministry of Natural Resource and Environment and

A A effluent standard for factories and industrial park set by Notification of The Ministry of Industry dated June 07, B.E.2560 (2017).
Color (at Original pH) ADMI 5 27 <300 APHA (2017), 2120 F Rayong Sampled By ; Pathom Kornsawat , Thanasoun Namakunna
Color (at pH 7.0} ADMI - 5 28 300 APHA (2017), 2120 F Rayong Remarks
- LOD : Limit of Detection
Ol & Grease mafL - 3 <3 <5 Based on APHA (2017), 55208 Rayang &+ Lower than 10 (Limk of Quarthation) / LOR (Limk of Reparting)
PH at 25 degree C - - 7.0 5590 Based on APHA (2017), 4500-H  Rayong
(®)

Temperature * Degree C - - 320 <40 Based on APHA (2017), 2550 B Rayong
Total Dissolved Solids Dried at 180  mg/L. - 5 344 <3000 APHA (2017), 2540 C Rayong
degree C
Total Kjeldahl Nitrogen as N mg/L - 10 24 <100 :DP;'A (2017), 4500-Norg (C), NH3 Rayong
Total Suspended Solids Dried at  mg/L - 5 15 <50 APHA (2017), 2540 D Rayong

103-105 degree C

Guideline : Effluent standard for factories, industrial estate and industrial park set by Notification of the Ministry of Natural Resource and Environment and
effiuent standard for factories and industrial park set by Notification of The Ministry of Industry dated June 07, B.E.2560 (2017).
Sampled By : Pathompong Komsawat , Thanasoun Namakunna

Remark :
- LOD  : Limit of Detection
<" i Lower than LOQ (Limit of Quantitation) / LOR (Limit of Reporting)
- Analyte(s) marked * is/are not included in scope of Accreditation ISO/IEC 17025.

&MA"T .
Technical Management v Approved by W‘
Narumon Banchongkit Dej Changchon
Supervisor Senior Manager
naumand +323-3-9445 vedouand 2323-a-9442

rocdhusted s

Laboratory. ALS tabor

ADDRESS 616/10 Moo S T. Maenam Khu A, Pluakdaeng Rayong 21140 Thalland PHONE +66 0 3304 8555 - FAX +66 0 3304 8556
ALS LABORATORY GROUP (THAILAND) CO., LTD. An ALS Limited Compan

Approved by CVM— gau_._.

s Narin Saiseng
Supervisor

ADDRESS 104

Khwaeng Khet Suan Luang. Bangkok 10250 Thalland PHONE +66 0 2760 3000 FAX +66 0 2760 3197
ALS LABORATORY GROUP (THAILAND) CO., LTD. An ALS Limited Compan;

www.alsglobal.com

RIGHT SOLUTIONS RIGHT PARTIER
TR0y BAL S\Renots) AN Gl 2-44PM)
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BLADS

ALS

TESTING
N0.0042

Client : Siam Synthetic Latex Co., Ltd. Lot ID: 2224896

8, Map Ta Phut Industrial Estate, I-4 Road, Map ta phut, Muang, Rayong Thailand 21150 Date Received :Apr 05, 2022
P/O : Date Reported :Apr 12, 2022
Project Name  : Water Testing Report Number :2286576-1
Project Location : Map Ta Phut_Latex (SSLC)

Analysis / Test Report

ALS

Analysis / Test Report

Client : Siam Synthetic Latex Co., Ltd.
8, Map Ta Phut Industrial Estate, I-4 Road, Map ta phut, Muang, Rayong Thailand 21150
P/O :
Project Name  :Water Testing
Project Location : Map Ta Phut_Latex (SSLC)

Lot ID: 2224896
Date Received :Apr 05, 2022
Date Reported :Apr 12, 2022
Report Number :2286576-2

Pagelof1 Page 1071
Sample Number 22248961 Sample Number 22248961
Sampled Date Apr 05, 2022 10:05 AM Sampled Date Apr 05, 2022 10:05 AM
Sample Description Wastewater Sample Description Wastewater
Location Domestic Inlet Location Domestic Inlet
Date Analysls Commenced  Apr 05, 2022 Date Analysis Commenced Apr 07, 2022
Condition of Sample Contained in two glass vials, two amber glass bottles and three plastic bottles, sample containers comply to pretreatment - Condition of Sample Contzined in two glass vials, two amber glass bottles and three plastic bottles, sample corttainers comply to pretreatment -
preservation standards (APHA, USEPA) preservation standards (APHA, USEPA)
Analyte Unit Lop 1oQ Result Method Testing Analyte Unit LoD LoQ Result Method Testing
(LOR) Location (LOR) Location
Water Testing Water Testing
80D (5 days at 20 Degree C) mglL - 2 59 APHA (2017), 5210 8 Rayong Total Organic Carbon mafl. 001 01 557 Based on APHA (2017), 5310 B Bangkok
cop mg/L 15 5 271 APHA (2017), 5220 D Rayong ‘Sampled By : Pathompong Kormsawat
0il & Grease mglL - 3 10 Based on APHA (2017), 55208 Rayong Remark
< LOD : Limit of Detection
PH at 25 degree C . - - 78 Based on APHA (2017), 4500-H (B) Rayong - "< Lower than LOQ (Limit of Quantitation) / LOR (Limit of Reporting)
Temperature * Degree C - - 30.8 Based on APHA (2017), 2550 B Rayong
Total Dissolved Solids Dried at 180 mg/L - 5 544 APHA (2017), 2540 C Rayong
degree C
Total Kjeldahl Nitrogen as N mg/L - 10 821 APHA (2017), 4500-Norg (C), NH3 (D) Rayong
Total Suspended Solids Driedat  mg/L - 5 70 APHA (2017), 2540 D Rayong

103-105 degree C

Sampled By : Pathompong Kornsawat
Remark :

- LOD : Limit of Detection

- "<" i Lowerthan LOQ (Limit of Quantitation) / LOR (Limit of Reporting)

- Analyte(s) marked * Is/are not included In scope of Accreditation ISO/IEC 17025,

v -BA«'«/HT
Narumon Banchongkit
Supervisor
vzfouand 3-323-3-9445

Technical Management

Approved by E A

Dej Changchon
Manager

vaflowand -225-a-5283

aboraton,

]

ADDRESS 616/10 Moo S T. Maenam Khu A. Pluakdaeng Rayong 21140 Thailand - PHONE +66 0 3304 8555 | FAX +66 0 3304 8556
ALS LABORATORY GROUP (THAILAND) CO., LTD. An ALS Limited Company.

RIGHT SOLUTIONS &iGHT PaRTHER
776061/ BMALL

Analysis / Test Report

Client :

iam Synthetic Latex Co., Ltd.
8, Map Ta Phut Industrial Estate, 14 Road, Map ta phut, Muang, Rayong Thailand 21150
P/O :
Project Name  : Water Testing
Project Location: Map Ta Phut_Latex (SSLC)
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BADSS

LN
N

TESTING
No.0042
Lot ID: 2224896
Date Received : Apr 05, 2022
Date Reported : Apr 12, 2022
Report Number : 2286577-1

Vot Sul-

Nanthawadee Sombeon
Specialist 1

Approved by

i this report o fom

‘szongl recommends that ths report & o reproduced except in full.

ADDRESS 104 40, Rd., Khwaeng Khet Suan Luang, Bangkok 10250 Thaitand : PHONE +66 0 2760 3000 * FAX +66 0 2760 3197

LS LABORATORY GROUP (THAILAND) CO., LTD. An ALS Limited Com
www.alsglobal.con
RIGHT SOLUTIONS FIGHT PARTISA
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ALS

Analysis / Test Report

Client : Siam Synthetic Latex Co., Ltd. Lot ID: 2224896

8, Map Ta Phut Industrial Estate, I-4 Road, Map ta phut, Muang, Rayong Thailand 21150 Date Received :Apr 05, 2022
/O : Date Reported :Apr 12, 2022
Project Name  : Water Testing Report Number : 22865772
Project Location: Map Ta Phut_Latex (SSLC)

Pagelof 1 Page 10f 1
Sample Number 2224895-2 Sample Number 2224896-2
Sampled Date Apr 05, 2022 9:58 AM Sampled Date Apr 05,2022 9:58 AM
Sample Description Wastewater Sample Description Wastewater
Location Domestic Outiet Location Domestic Outiet
Date Analysis Commenced  Apr 05, 2022 Date Analysis Commenced  Apr 07, 2022
Condition of Sample Contained in two glass vials, two amber glass bottles and three plastic botties, sample containers comply to pretreatment - Condition of Sample Contained in two glass vials, two amber glass bottles and three plastic bottles, sample cortainers comply to pretreatment -
preservation standards (APHA, USEPA) preservation standards (APHA, USEPA)
Analyte Unit. Lop L0Q  Result Guideline / Method Testing Analyte Unit LoD LOQ  Result Guideline / Method Testing
(LOR) i Location (LOR) i Location
Water Testing Water Testing
BOD (5 days at 20 Degree C) mgfL - 2 4 20 APHA (2017), 5210 B Rayong Total Organic Carbon mg/L. 0.01 0.1 6.09 No Standard Based on APHA (2017), 5310 B Bangkok
oD mgfL 15 5 27 <120 APHA (2017), 5220 D Rayong Guideline : Effluent standard for factories, industrial estate and industrial park set by Notification of the Ministry of Natural Resource and Environment and
- R effluent standard for factories and industrial park set by Notification of The Ministry of Industry dated June 07, B.E.2560 (2017).
Color (at Original pH) ADMI 5 20 <300 APHA (2017), 2120 F Rayong Sampled By ¢ Pathompong Komsawat
Color (at pH 7.0) ADMI - 5 18 2300 APHA (2017), 2120 F Rayong Remark :
" - LOD : Limit of Detection
il & Grease: mg/L. - 3 <3 5 Based on APHA (2017), 5520 B Rayong - "<"  :Lower than LOQ {Limit of Quantitation) / LOR (Limit of Reporting)
PH at 25 degree C - - 74 5590 Based on APHA (2017), 4500-H  Reyong
(B)
Temperature * Degree ¢ - - 309 540 Based on APHA (2017), 25508 Rayong
Total Dissolved Solids Dried at 180  mg/L. - 5 344 <3000 APHA (2017), 2540 C Rayong
degree C
Total Kjeldahl Nitrogen as N mg/L. - 10 <1.0 £100 APHA (2017), 4500-Norg (C), NH3 Rayong
(D)
Total Suspended Sefids Driedat  mg/L - 5 13 <50 APHA (2017), 2540 D Rayong

103-105 degree C

Guideline : Effluent standard for factories, industrial estate and industrial park set by Notification of the Ministry of Natural Resource and Environment and
effiuent standard for factories and industrial park set by Notification of The Ministry of Industry dated June 07, B.E.2560 (2017).

Sampled By : Pathompong Komsawat
Remark :
“ LOD  : Limit of Detection
- <" :Lowerthan LOQ (Limit of Quantitation) / LOR (Limit of Reporting)
- Analyte(s) marked * is/are not included in scope of Accreditation ISO/IEC 17025.

BAymiT
Technical Management .
Narumon Banchongkit
Supenvisor
wadvuand -323-2-9445

Approved by ;Aﬂ :

Dej Changehon
Senior Manager

nafouand 323-6-0442

Laboraoey

ADDRESS 616/10 Moo 5 7. Maenam Khu A. Pluakdaeng Rayong 21140 Thailand | PHONE +66
Al d

LS LABORATORY GROUP (THAILAND) CO.. LYD. An ALS Limi
www.alsglobal.com
RIGHT SOLUTIONS

03304 8555 | FAX +66 0 3304 8556
Company

Mot o

Nanthawadee Somboon
Specialist 1

Approved by

ADDRESS 104

Rd.. Khwaeng
Al

Khet Suan Luang. Bangkok 10250 Thailand | PHONE +66 0 2760 3000 * FAX +66 0 2760 3197
LS LABORATORY GROUP (THAILAND) LS Limited an,

TD. An Al

RIGHT SOLUTIONS RIGHT PARTAER
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ALS
Analysis / Test Report

Cllent : Siam Synthetic Latex Co., Ltd.
8, Map Ta Phut Industrial Estate, I4 Road, Map ta phut, Muang, Rayong Thailand 21150
P/O : 4512621611
Project Name  : Water Testing
Project Location : Map Ta Phut_Latex (SSLC)

£\

LABORATORY ACCYEDNTRIION

\ HADS ’
TESTING

No.0042

Lot ID: 2232241
Date Recsived :May 03, 2022

Date Reported :May 11, 2022

Report Number :2309402-1

ALS

Analysis / Test Report

Lot ID: 2232241

Date Received :May 03, 2022
Date Reported :May 11, 2022
Report Number :2309402-2

Client : Siam Synthetic Latex Co., Ltd.
8, Map Ta Phut Industrial Estate, -4 Road, Map ta phut, Muang, Rayong Thailand 21150
P/O : 4512621611
Project Name  :Water Testing
Project Location : Map Ta Phut_Latex (SSLC)

Page 101 Page 1 of1
Sample Number 2232241-1 Sample Number 22322411
Sampled Date May 03, 2022 10:35 AM Sampled Date May 03, 2022 10:35 AM
pl Sample Description Wastewater
Location Domestic Inlet Location Domestic Inlet
Date Analysis Commenced May 03, 2022 Date Analysis Commenced May 05, 2022
Condition of Sample Contained in two glass vials, two amber glass bottles and three plastic bottles, sample containers comply to pretreatment - Condition of Sample Contained in two glass vials, two amber glass bottles and three plastic bottles, sample containers comply to pretreatment -
preservation standards (APHA, USEPA) preservation standards (APHA, USEPA)
Analyte Unit [T Result Method Testing Analyte Unit Lop LOQ Resuft Method Testing
g LO_RL Location (LOR) Location
Water Testing Water Testing
BOD (5 days at 20 Degree C) mg/L - 2 181 APHA (2017), 5210 B Rayong Total Organic Carbon mg/L 0.01 0.1 90.1 Based on APHA (2017), 5310 B Bangkok
cop mo/L 15 5 461 APHA (2017), 5220 D Rayong Sampled By : Pathompong Komsawat , Thanasoun Namakunna
il & Grease mg/L - 3 13 Based on APHA (2017), 5520 B Rayong Remark :
- LOD : Limt of Detectio
PpH at 25 degree C - - 8O Based on APHA (2017), 4500-H (B) Rayong - "<t :Lowerthan LOQ (umk of Quantitation) / LOR (Limit of Reporting)
Temperature * Degree C - - 206 Based on APHA (2017), 2550 B Rayong
Total Dissolved Solids Dried at 180 mg/L - 5 468 APHA (2017), 2540 C Rayong
degree
Total Kjeldah! Nitrogen as N mg/L - 10 913 APHA (2017), 4500-Norg (C), NH3 (D) Rayong
Total Suspended Solids Driedat  mg/L - 5 121 APHA (2017), 2540 D Rayong

103-105 degree C

Sampled By : Pathompong Komsawat , Thanasoun Namakunna

+ Limit of Detection ~ ~
wer than LOQ (Limit of Quantitation) / LOR (Limit of Reporting)
- Analyte(s) marked * Is/are not included In scope of Accrediation 1SO/IEC 17025.

NG

Narumon Banchongkit
Supenvisor
nafuumesd »323-3-945

Technical Management Approved by

_ Dfpme

Dej Changchon
Senior Manager
aduuand +323-0-9442

Laboraory. ALS

ADDRESS 616/10 Moo S T. Maenam Khu A. Phiakdaeng Rayong 21140 Thalland - PHONE +66 0 3304 8555 * FAX +66 0 3304 8556
Al An ALS Limited Company.

LS LABORATORY GROUP (THAILAND) CO., LTD.

AIGHT SOLUTIONS &

T PARTIER
7806y BAL

ALS

Analysis / Test Report

Client : Siam Synthetic Latex Co,, Ltd.
8, Map Ta Phut Industrial Estate, I-4 Road, Map ta phut, Muang, Rayong Thailand 21150
P/O 1 4512621611
Project Name  : Water Testing
Project Location: Map Ta Phut_Latex (SSLC)

S Reports)AY_NoGLIE ( 2:006H)

TESTING
No.0042

Lot ID: 2232241

Date Received : May 03, 2022

Date Reported : May 11, 2022

Report Number : 2309403-1

Narin Saiseng
Supervisor

Approved by

id cnly
% report. No partof thisceportor certficate mar be reproduced n any form
G

Stroogy recommends that the report s o reproduced except i il

ADDRESS 104 40,

Rd., Khwaeng Khet Suan Luang, Bangkok 10250 Thilhnd PHONE 466 0 2760 3000 FAX +66 0 2760 3197
ALS LABORATORY GROUP (THAILAND) CO., LTD. An ALS Limited Compar

www.alsgloba
AIGHT SOLUTIONS AIGHT ©ARTRER
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ALS

Analysis / Test Report

Lot ID: 2232241

Date Received :May 03, 2022
Date Reported :May 11, 2022
Report Number : 2309403-2

Client : Siam Synthetic Latex Co., Ltd.
8, Map Ta Phut Industrial Estate, 1-4 Road, Map ta phut, Muang, Rayong Thailand 21150
P/O : 4512621611
Project Name  : Water Testing
Project Location: Map Ta Phut_tatex (SSLC)

Page 1of | Page 1 0f 1
‘Sample Number 2232241-2 Sample Number 22322412
Sampled Data May 03, 2022 10:25 AM Sampled Date May 03, 2022 10:25 AM
Sample Description Wastewater Sample Description Wastevater
Location Domestic Outlet Location Domestic Outlet
Date Analysis Commenced May 03, 2022 Date Analysis Commenced May 05, 2022
Condition of Sample Contained in two glass vials, two amber glass bottles and three plastic bottles, sample cortainers comply to pretreatment - Condition of Sample Contained in two glass vials, two amber glass bottles and three plastic bottles, sample containers comply to pretreatment -
preservation standards (APHA, USEPA) preservation standards (APHA, USEPA)
Analyte Unit LoD L0Q  Result Guideline / Method Testing Analyte Unit Lob L0Q  Result Guideline / Method Testing
LOR) Location (LOR) Location
Water Testing Water Testing
BOD (5 days at 20 Degree C) mg/L - 2 5 <20 APHA (2017), 5210 B Rayong Total Organic Carbon ma/L 0.01 0.4 521 No Standard Based on APHA (2017), 53108 Bangkok
cop mg/L 15 B 24 <120 APHA (2017), 5220 0 Rayong Guideline : Effluent standard for factories, industrial estate and industrial park set by Notification of the Ministry of Natural Resource and Environment and
) R effiuent standard for factories and industrial park set by Notification of The Ministry of Industry dated June 07, B.E.2560 (2017).
Color (at Original pH) ADMI 5 22 2300 APHA (2017), 2120 F Rayong Sampled By : Pathompang Komsawat , Thanasoun Namakunna
Color (at pH 7.0) ADMI - 5 20 <300 APHA (2017), 2120 F Rayong Remark
- LoD : Limit of
Ol & Grease mg/L - 3 <3 <5 Based on APHA (2017), 5520 B Rayong e um: than LOQ (Lt of Quanttation) / LO (Limi of Reporting)
PH at 25 degree C - B 74 5.5-9.0 Based on APHA (2017), 4500-H Rayong
(B)
Temperature * Degree C - - 313 <40 Based on APHA (2017), 25508 Rayong
Total Dissolved Solids Dried at 180 mg/L - H 346 53000 APHA (2017), 2540 C Rayong
degree C
Total Kjeldahl Nitrogen as N mg/L - 1.0 26 <100 ?g)w« (2017), 4500-Norg (C), NH3 Rayong
Total Suspended Solids Dried at  mg/L. - 5 10 <50 APHA (2017), 2540 O Rayong

103-105 degree C

Guideline : Effiuent standard for factories, industrial estate and industrial park set by Notification of the Ministry of Natural Resource and Environment and
effluent standard for factories and industrial park set by Notification of The Ministry of Industry dated June 07, B.E.2560 (2017).

Sampled By : Pathompong Konsawat , Thanasoun Namakunna

Remark :
LOD : Limi of Detection
- "<" : Lowerthan LOQ (Limkt of Quantitation) / LOR (Limit of Reporting)
* Analyte(s) marked * is/are not included In scope of Accrediation ISO/IEC 17025.

IV BpiT
Narumon Banchongkit
Supenvisor
wnduumazd -323-2-9445

Technical Management Approved by

Tofemen

Dej Changchon
Senior Manager

nnguuend 2-323-a-9442

Kl

ADDRESS 616/10 Moo 5 T. munm Khu A, Pluakdaeng Rayong 21 uo Thalland | PHONE +66 0 3304 8555 FAX +66 0 3304 8556

LABORATORY GROUP (THAILAND) C

WWW. a|sglol.val om

LTD. An ALS Limited Co

Approved by
o b Narin Saiseng
rongy recommends hat th rpor  ckreprodoced excest i ol ‘Supervisor
ADDRESS 104 40, Khwaeng Khet Suan I.ulng‘ nngkok 10250 Thalland PHONE +66 0 2760 3000 FAX +66 0 2760 3197
ALS LABORATORY GROUP (THAILAND) C¢ ALS Limited Compam)

AIGHT SOLUTIONS RiGHT FARTIER

Tr0SL EMAIL S WReporsLALGL e (11:2728)



£

LABORATORY ACCREDITATION

ALS \'”’"“’

Analysis / Test Report TESTING

4 / PO No.0042
Lot ID: 2255929
Date Received :Jun 08, 2022
Date Reported :Jun 16, 2022
Report Number :2346487-1

Client : Siam Synthetic Latex Co., Ltd.
8, Map Ta Phut Industrial Estate, 1-4 Road, Map ta phut, Muang, Rayong Thailand 21150
P/O : 4512621611
Project Name  :Water Testing
Project Location : Map Ta Phut_Latex (SSLC)

ALS

Analysis / Test Report

Lot ID: 2255929

Date Received :Jun 08, 2022
Date Reported :Jun 16, 2022
Report Number :2346487-2

Client : Siam Synthetic Latex Co., Ltd.
&, Map Ta Phut Industrial Estate, I-4 Road, Map ta phut, Muang, Rayong Thailand 21150
P/O : 4512621611
Project Name  :Water Testing
Project Location : Map Ta Phut_Latex (SSLC)

Page 1 of 1 Page 10of 1
Sample Number 22559291 Sample Number 22559201
Sampled Date Jun 08, 2022 10:05 AM Sampled Date Jun 08, 2022 10:05 AM
Sample Description Wastewater Sample Description Wastewater
Location Domestic Inlet Location Domestic Intet
Date Analysis Commenced Jun 08, 2022 Date Analysis Commenced Jun 03, 2022
Condition of Sample Contained in two glass vials, two amber glass bottles and three plastic botties, sample containers comply to pretreatment - Condition of Sample Contzined in two glass vials, two amber glass bottles and three plastic bottles, sample containers comply to pretreatment -
preservation standards (APHA, USEPA) preservation standards (APHA, USEPA)
Analyte Unit Lop LOQ Result Method Testing Analyte Unit LoD 10Q Result Method Testing
(LOR) Location (LOR) Location
Water Testing Water Testing
BOD (S days at 20 Degree C) mo/L - 2 120 APHA (2017), 52108 Rayong Total Organic Carbon mgfL 0.01 01 64.8 Based on APHA (2017), 5310 B Bangkok
cop mg/L 15 5 311 APHA (2017), 5220 O Rayong Sampled By : Pathompong Komsawat , Thanasoun Namakunna '
Oil & Grease ma/L - 3 10 Based an APHA (2017), 5520 B Rayong Remark ;
* LOD  ; Limit of Det
PH at 25 degree C - - 77 Based on APHA (2017), 4500-H (B) Rayong T +% L Lowerthan10Q (Uit of Quantation)/ LOR Lt of Reportig)
Temperature * Degree C - - 320 Based an APHA (2017), 2550 B Rayong
Totai Dissolved Solids Dried at 180 mg/L - 5 436 APHA (2017), 2540 C Rayong
degree C
Total Kjeldahl Nitrogen as N mg/L - 10 955 APHA (2017), 4500-Norg (C), NH3 (D) Rayong
Total Suspended Solids Driedat  mg/L - 5 8¢ APHA (2017), 2540 D Rayong

103-105 degree C

Sampled By : Pathompong Komsawat , Thanasoun Namakunna

Remark :
“LOD : Limkt of Detection
"< i Lower than LOQ (Limit of Quantitation) / LOR Limit of Reporting)
- Analyte(s) marked * isfare not included in scope of Accreditation ISO/IEC 17025.
- The laboratory has been accepted as an accredited laboratory complying with the ISO/IEC 17025.

{V‘EWIT Approved by VM

Technical Management

Narumon Banchongkit Dej Changchon
Supervisor Senior Manager
waduuand 3-323-2-9445 wafuuasd >323-a-9442
i ‘Laboratoey. ALS. o

ADDRESS 616/10 Moo S T. Maenam Khu A. Pluakdaeng Rayong 21 140 Thailand | PHONE +66 0 3304 8555 : FAX 466 0 3304 8556
ALS LABORATORY GROUP (THAILAND) CO., LTD. An ALS Li y

www.alsglobal.com

7006 EMAL S:\Reports\AI_NOGLIpE  3:06PM)

BLADSS

TESTING
No.0042
Lot ID: 2255929
Date Received :Jun 08, 2022
Date Reported :Jun 16, 2022
Report Number : 2346488-1

Analysis / Test Report

Client : Siam Synthetic Latex Co., Ltd.
8, Map Ta Phut Industrial Estate, I-4 Road, Map ta phut, Muang, Rayong Thailand 21150
P/O : 4512621611
Project Name  : Water Testing
Project Location: Map Ta Phut_Latex (SSLC)

Approved by §IYI|Uk 1 .
8 report. o paro s ert o ceafca: oy e eprduees many o
[k »

L Siriluk Puengpang
Ll Supervisor

ADDRESS 104 40. Rd., Khwaeng Khet Suan Luang, Bangkok 10250 Thailand - PHONE +66 0 2760 3000 FAX +66 0 2760 3197
ALS LABORATORY GROUP (THAILAND) CO., LTD. An ALS Limited Comp

global.com

AIGHT SOLUTIONS SiGHT PaRTOER
778061 BMALL ‘SRepOSLATNOGLIPE (2:53PM)

Analysis / Test Report

Lot ID: 2255929

Date Received :Jun 08, 2022
Date Reported : Jun 16, 2022
Report Number : 2346488-2

Client : Siam Synthetic Latex Co., Ltd.
8, Map Ta Phut Industrial Estate, I-4 Road, Map ta phut, Muang, Rayong Thailand 21150
P/O : 4512621611
Project Name  : Water Testing
Project Location: Map Ta Phut_Latex (SSLC)

Page 10f 1 Page 1 of 1
Sample Number 2255929-2 Sample Number 2255929-2
Sampled Date Jun 08, 2022 10:15 AM Sampled Date Jun 08, 2022 10:15 AM
Sample Description Wastewater Sample Description Wastewater
Location Domestic Outlet Location Domestic Outiet
Date Analysis Commenced Jun 08, 2022 Date Analysis Commenced Jun 09, 2022
Condition of Sample Contained in two glass vials, two amber glass bottles and three plastic botties, sample containers comply to pretreatment - Condition of Sample Contained in two glass vials, two amber glass bottles and three plastic bottles, sample containers comply to pretreatment -
preservation standards (APHA, USEPA) preservation standards (APHA, USEPA) )
Analyte Unit Lob L0Q  Result Guideline / Method Testing Analyte Unit LoD L0Q  Result Guideline / Method Testing
(LOR) Location (LOR) i Location
Water Testing Water Testing
BOD (5 days at 20 Degree C) mafL - 2 <2 <20 APHA (2017), 5210 B Rayong Total Organic Carbon ma/L 001 o1 670 No Standard Based on APHA (2017), 53108 Bangkok
cop mafl 15 5 39 s120 APHA (2017), 5220 D Rayong Guideline : Effiuent standard for factories, industrial estate and industrial park set by Notification of the Ministry of Natural Resource and Environment and
Color (at Crginal ) oM ) s 2 <300 APHA 2017), 2120 F Rayons ;f’ﬁ:::a s:snyd:rd for ?r::;o.:s i ;r;&aastm:!h parkse by Notficain of Th Minsty of Indutry daed Jine 07, BE2560 (2017).
Color (at pH 7.0) ADMI - H 29 <300 APHA (2017), 2120 F Rayong Remark:
Oil & Grease malL . 3 <3 5 Based on APHA (2017), 55208 Rayong oo Lt of Quanttation)  LOR (L o Reporting)
PH at 25 degree C - - 76 5500 asedon A GO7) 4500 Rayong
Temperature * Degree C - - 330 40 Based on APHA (2017), 2550 B Rayong
Total Dissolved Solids Dried at 180  mg/L - 5 432 <3000 APHA (2017), 2540 C Rayong
degree C
Total Kieldahi Nitrogen as N malL . 10 16 <100 A 2017, 4500Nor (0, N Royong
Totat Suspended Solids Dried at mg/L . 5 10 <50 APHA (2017), 2540 D Rayong

103-105 degree C

Guideline : Effluent standard for factories, industrial estate and industrial park set by Notification of the Ministry of Natural Resource and Environment and
effluent standard for factories and industrial park set by Notification of The Ministry of Industry dated June 07, B.E.2560 (2017).
Sampled By : Pathompong Komsawat , Thanasoun Namakunna

Remark :
10D : Limkt of n
- "< Lowerthan LOQ (Limit of Quantitation) / LOR (Limit of Reporting)

+ Analyte(s) marked * isfare not included In scope of Accreditation ISO/IEC 17025.
+ The laboratory has been accepted as an accredited laboratory complying with the 1SO/IEC 17025.

Technical Management

v .BWN p@éf
Approved by
Narumon Banchongkit Dej Changchon

Supervisor Senior Manager
wnfuuand 2-323-3-9445 wafouand 2-323-a-6442

[ Fa P

ADDRESS 616/10 Moo 5 T. Maenam Khu A. Pluakdaeng Rayong 21140 Thailand | PHONE +66 0 3304 8555 | FAX +66 0 3304 8556
ALS LABORATORY GROUP (THAILAND) CO., LTD. An ALS m

www.alsglobal.com
AIGHT SOLUTIONS FIGHT BaR Y

Approved by §IY|1U|( ?

Siriluk Puengpang
Supervisor

e report a2y form
thou writen ALS La

ADDRESS 104 40, Rd., Khwaeng Khet Suan Luang. Bangkok 10250 Thailand - PHONE +66 0 2760 3000 ' FAX +66 0 2760 3197
ALS LABORATORY GROUP (THAILAND) CO., LTD. An ALS Limited Compan)

www.alsglobal.com
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LABORKTORY ACCREDXTXTION
\V
TESTING
No.0042

Client : Siam Polystyrene Co., Ltd. Lot ID: 21143861

8, Map Ta Phut Industrial Estate, 14 Road, Map ta phut, Muang, Rayong Thailand 21150 Date Received :Jan 19, 2022
P/O : Date Reported :Jan 27, 2022
Project Name  : Water Testing Report Number : 2170012-1
Project Location: Map Ta Phut_PS (SPCL)

ALS .

Analysis / Test Report

ALS

Analysis / Test Report

Client : Siam Polystyrene Co., Ltd.
8, Map Ta Phut Industrial Estate, I-4 Road, Map ta phut, Muang, Rayeng Thailand 21150
P/O :
Project Name  : Water Testing
Project Location: Map Ta Phut_PS (SPCL)

Lot ID: 21143861
Date Received :Jan 19, 2022
Date Reported :Jan 27, 2022
Report Number : 21700122

Page 1 0f1 Page 10f1
Sample Number 211438611 Sample Number 211438611
Sampled Date Jan 19, 2022 9:50 AM Sampled Date Jan 19, 2022 9:50 AM
Sample Description Wastewater Sample Description Wastewater
Location ES-1890 Location ES-18%
Date Analysis Commenced Jan 19, 2022 Date Analysis Commenced Jan 21, 2022
Condition of Sample Contained in two amber glass bottis, three plastic bottles and two glass viaks, sample containers comply to pretreatment - Condition of Sample Contained in two amber gass bottles, three plastic botties and two gfass vias, sample containers comply to pretreatment -
preservation standards (APHA, USEPA) standards (APHA, USEPA)
Analyte Unit Lob L0Q  Result Guideline / Method Testing Analyte Unit Loo L0Q  Resuit Guideline / Method Testing
(LOR). Location {LOR) Location
Water Testing Water Testing
BOD (5 days at 20 Degree C) mgiL - 2 <2 <0 APHA (2017), 5210 B Rayong Total Organic Carbon ma/L 001 01 8.10 No Standard Based on APHA (2017), 53108 Bangkok
cop mg/L 15 5 z <120 APHA (2017), 5220 O Rayong Guideline : Effluent standard for factaries, industrial estate and industrial park set by Notification of the Ministry of Natural Resource and Environment and
Cofor at Original pH) oML N s s <300 ApHA G2017), 2120 F Reyong ﬂ:‘:ln ::a;:?m dtor {::i:‘:::::;::’mmal park sek by Notification of The Ministry of Industry dated June 07, B.E.2560 (2017).
Color (at pH 7.0) ADMI - 5 7 <300 APHA (2017), 2120 F Rayong Remark:
; - 10D : Uit of Detectio
Oil & Grease mg/L - 3 <3 <5 Based on APHA (2017), 55208 Rayong - "< Lowerthan LOQ (u.nn of Quantitation) / LOR (Limit of Reporting)
PH at 25 degree € - - 76 5500 et on A0 0, 4500+ Rayorg
Temperature * DegreC - - 283 <40 Based on APHA (2017), 25508 Rayong
Total Dissolved Sofids Dried at 180 mg/L - 5 684 <3000 APHA (2017), 2540 C Rayong
degree € .
Total Suspended Solids Dried at mg/L - 5 <5 <50 APHA (2017), 2540 D Rayong

103-105 degree C

Guideline : Effluent standard for factories, industrial estate and industrial park set by Notification of the Ministry of Natural Resource and Environment and
effluent standard for factories and industrial park set by Notification of The Ministry of Industry dated June 07, B.E.2560 (2017).
Sampled By : Wanlop Hunchainaow
Remark :
* LOD : Limit of Detection
- "<" :Lowerthan LOQ (Limit of Quanttation) / LOR (Limit of Reporting)
- Analyte(s) marked * is/are not included in scope of Accreditation ISO/IEC 17025.

N Bt
Narumon Banchongkit
Supervisor
nuguwand 2-323-3-9445

Technical Management Approved by 2 Aﬁﬂ

Dej Changchon
Senior Manager
e 3-323-a-9442

yzedpested s s |
Laboratoy. ALS Lab
ADDRESS 616/10 Moo 5 T. Maenam Khu A. Pluakdaeng Rayong 21140 Thailand | PHONE +66 0 3304 8555 FAX 466 0 3304 8556
ALS LABORATORY GROUP (THAILAND) CO., LTD. An ALS Limited Company

RIGHT SOLUTIONS RIGHT

Ty o SBep NG (520
LABORATORY ACCREDITATION
ALS
n i T TESTING
Analysis / Test Report No.0042

Lot ID: 221516

Date Received : Feb 02, 2022
Date Reported : Feb 09, 2022
Report Number : 2195093-1

Cliant : Siam Polystyrene Co., Ltd.
8, Map Ta Phut Industrial Estate, I4 Road, Map ta phut, Muang, Rayong Thailand 21150
P/O : 4512792880
Project Name  : Water Testing
Project Location: Map Ta Phut_PS (SPCL)

Approved by

‘<trongly recommends that the report s ok reproduced except il

R
ALS LABORATORY GROUP (THAILAND) CO.. LTI

RIGHT SOLUTIONS RIGHT PARTIER

T7BAY AL

ALS

Analysis / Test Report

Client : Siam Polystyrene Co., Ltd.
8, Map Ta Phut Industrial Estate, 1-4 Road, Map ta phut, Muang, Rayong Thailand 21150
P/O : 4512792880
Project Name : Water Testing
Profect Location: Map Ta Phut_PS (SPCL)

Siiluk P

hwaeng Khet Suan Luang, Bangkok 10250 Th

Siriluk Puengpang
Supervisor

nd PHONE +66 0 2760 3000 FAX +66 0 2760 3197
ny

An ALS Limited Comy

S:\Repors\_ AN GLIBE (12:31A4)

Lot ID: 221516

Date Received : Feb 02, 2022
Date Reported : Feb 10, 2022
Report Number : 2195093-2

Page 1 of 1 Page 1 0f 1
‘Sample Number 221516-1 Sample Number 21516-1
Sampled Date Feb 02, 2022 10:10 AM Sampled Date Feb 02, 2022 10:10 AM
Sample Description Wastewater Sample Description Wastewater
Location €5-18%0 Location 51890
Date Analysis Commenced Feb 02, 2022 Date Anatysis Commenced Feb 04, 2022
Condition of Sample Contained in two amber glass bottles, three plastic botties and two glass vials, sample containers comply to pretreatment - Condition of Sample Contained in two amber glass bottles, three plastic botties and two glass vials, sample containers comply to pretreatment -
preservation standards (APHA, USEPA) preservation standards (APHA, USEPA)
Analyte Unit Lop 10Q  Result Guideline / Method Testing Analyte Unit Lop L0Q  Result Guideline / Method Testing
(LOR) Location (LOR) Location
Water Testing Water Testing
BOD (5 days at 20 Degree C) mg/L - 2 <2 <20 APHA (2017), 5210 8 Rayong “Total Organic Carbon mg/L 0.01 0.1 8.46 No Standard Based on APHA (2017), 5310 B Bangkok
cop mg/L 15 5 7 =120 APHA (2017), 52200 Rayong Guideline : Effluent standard for factories, industrial estate and industrial park set by Notification of the Ministry of Natural Resource and Environment and
o 3 effluent standard for factories and industrial park set by Notification of The Ministry of Industry dated June 07, B.E.2560 (2017).
Color (at Original pH) ADMI 5 12 <300 APHA (2017), 2120 F Rayong Ty e Vol A
Color (at pH 7.0 ADMI - 5 10 <300 APHA (2017), 2120 F Rayong o
_ ~ 10D : Limt of Detectio
Oil & Grease mg/L - 3 <3 <5 Based on APHA (2017), 55208 Rayong THE et 100 Wit of Quantkation) / LOR (Limi of Reporting)
PH 2t 25 degree C - - 79 5590 Based on APHA (2017), 4500-H  Rayong
()
Temperature * DegreeC - - 312 <40 Based on APHA (2017), 25508 Rayong
Total Dissolved Solids Dried at 180 mg/L - 5 644 <3000 APHA (2017), 2540 C Rayong
degree C
Total Suspended Solids Driedat  mg/L - s 6 <50 APHA (2017), 2540 D Rayong

103-105 degree C

Guidellne : Effluent standard for factories, industrial estate and industrial park set by Notification of the Ministry of Natural Resource and Environment and
effluent standard for factories and industrial park st by Notification of The Ministry of Industry dated June 07, B.E.2560 (2017).
Sampled By : Pathompong Kornsawat , Thanasoun Namakurina

Remark :
- LOD : Limit of Detection
- "< :lLowerthan LOQ (Umkt of Quantitation) / LOR (Limit of Reporting)
- Analyte(s) marked * Is/are not included In scope of Accreditation ISO/IEC 17025.

Technical Management N'&W'T

e

Approved by
Narumon Banchongkit Dej Changchon
Supervisor Senior Manager
nadomand 2-323-2-9445 wadouand 3-323-8-9442
[ P u
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HADSS

TESTING
No0.0042
Lot ID: 2217992
Date Received : Mar 02, 2022
Date Reported : Mar 10, 2022
Report Number : 2227953-1

Analysis / Test Report

Client : Siam Polystyrene Co., Ltd.
8, Map Ta Phut Industrial Estate, -4 Road, Map ta phut, Muang, Rayong Thailand 21150
P/O : 4512792880
Project Name  : Water Testing
Project Location: Map Ta Phut_PS (SPCL)

Page 1 of 1
Sample Number 22179921
Sampled Date Mar 02, 2022 10:20 AM
Sample Description Wastewater
Location ES-1890

Date Analysis Commenced Mar 02, 2022
Condition of Sample Contained in two glass vials, two amber glass bottles and three plastic bottles, sample containers comply to pretreatment -
preservation standards (APHA, USEPA)

ALS

Analysis / Test Report

Client : Siam Polystyrene Co., Ltd. Lot ID: 2217992

8, Map Ta Phut Industrial Estate, 14 Road, Map ta phut, Muang, Rayong Thailand 21150 Date Received : Mar 02, 2022
P/O : 4512792880 Date Reported : Mar 09, 2022
Water Testing Report Number : 2227953-2

: Map Ta Phut_PS (SPCL)

Page1of 1
Sample Number 2217992-1
Sampled Date Mar 02, 2022 10:20 AM
Sample Description Wastewater
Location ES-1890
Date Analysis Commenced Mar 07, 2022
Condition of Sample Contained in two glass vials, two amber glass bottles and three plastic bottles, sample containers comply to pretreatment -

preservation standards (APHA, USEPA)

Analyte Unit Lop LOQ  Result Guideline / Method Testing Analyte Unit LoD LOQ  Result Guideline / Method Testing
(LOR) ificati Location (LOR) Location
Water Testing Water Testing
BOD (5 days at 20 Degree C) mafL. - 2 <2 <20 APHA (2017), 5210 B Rayong Total Organic Carbon mg/L 0.01 0.1 9.69 No Standard Based on APHA (2017), 53108 Bangkok
cop maft 15 s 28 =120 APHA (2017), 5220 Rayong Guidellne : Efffuent standard for factories, industrial estate and industrial park set by Notification of the Ministry of Natural Resource and Environment and
o R effluent standard for factories and industrial park set by Notification of The Ministry of Industry dated June 07, B.E.2560 (2017)
Color (at Original pH) ADML B 7 <300 APHA (2017), 2120 F Rayong Sampled By : Pathompeng Komsavat , Thanasoun Namakunma
Color (at pH 7.0) ADMI - 5 s <300 APHA (2047), 2120 F Rayong Remark :
y © 10D : Limit of Detection
Oil & Grease mgiL - 3 <3 <5 Based on APHA (2017), 5520 B Rayong "< Lower than LOQ (Limit of Quanthation) / LOR (Limit of Reporting)
pH at 25 degree C - - 79 55-9.0 Based on APHA (2017), 4500-H  Rayong
(8)
Temperature * Degree C - - 306 =40 Based on APHA (2017), 2550 B Rayong
Total Dissolved Solids Dried at 180 mg/L - 5 684 <3000 APHA (2017), 2540 C Rayong
ree C
Total Suspended Solids Dried at mg/L - 5 <5 <50 /APHA (2017), 2540 D Rayong

103-105 degree

Guideline : Effluent standard for factories, industrial estate and industrial park set by Notification of the Ministry of Natural Resource and Environment and
effluent standard for factories and industrial park set by Notification of The Ministry of Industry dated June 07, B.E.2560 (2017).
Sampled By : Pathompong Komsawat , Thanasoun Namakunna

Detection
Lower than LOQ (Limit of Quantitation) / LOR (Limit of Reporting)
- Analyte(s) marked * Is/are not included in scope of Accreditation ISO/IEC 17025.

Byt N 7

Narumon Banchongkit Dej Changchon
Supervisor Senior Manager
nudowazd 3323-3-9945 waduiad 3-323-0-9442

Technicai Management

| =

ADDRESS 616/10 Moo 5 T. Maenam Khu A. Pluakdaeng Rayong 21140 Thailand | PHONE +seo 3304 8555 | FAX +66 0 3304 8556
GROUP (THAILAND) CO., LTI any

www.alsglobal.com

AIGHT SOLUTIONS BIGHT BARTNER
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LABORATOR ACCREDITATON
BADS
ALS

TESTING
No.0042
Lot ID: 2224904
Date Received : Apr 05, 2022
Date Reported : Apr 12, 2022
Report Number : 2241894-1

Analysis / Test Report

Client : Siam Polystyrene Co., Ltd.

8, Map Ta Phut Industrial Estate, I-4 Road, Map ta phut, Muang, Rayong Thailand 21150
P/O : 4512792880
Project Name  : Water Testing

Approved by Cv“l— —g ~y——

i
s report. o pat of this reportor cerifcate may be reprodocad n any frm Narin Saiseng

Supervisor

ADDRESS 104 40,

Rd.. K Khet Suan Luang. Bangkok 10250 Thailand : PHONE +66 0 2760 3000 ' FAX +66 0 2760 3197
AL LABORATORY GROUP (THAILAND) CO., LTD. An ALS Limited Compan

RIGHT SOLUTIONS RUHT FARTOER
7ELAY eI S\ReportsLAL GLIpE (2:527M)

Analysis / Test Report

Lot ID: 2224904

Date Received :Apr 05, 2022
Date Reported :Apr 12, 2022
Report Number : 2241894-2

Client : Siam Polystyrene Co., Ltd.

8, Map Ta Phut Industrial Estate, I-4 Road, Map ta phut, Muang, Rayong Thailand 21150
P/O : 4512792880
Project Name  : Water Testing

Project Location: Map Ta Phut_PS (SPCL) Project Location: Map Ta Phut_PS (SPCL)
Page 10of 1 Page 1of L
Sample Number 22249041 ‘Sample Number 22249041
Sampled Date Apr 05, 2022 10:15 AM Sampled Date Apr 05, 2022 10:15 AM
Sample Description Wastewater Sample Description Wastewater
Location £5-1890 Location ES-1890
Date Analysis Commenced Apr 05, 2022 Date Analysis Commenced Apr 07, 2022
Condition of Sample Contained in two glass vials, two amber glass bottles and three plastic bottles, sample containers comply to pretreatment - Condition of Sample Contained in two glass vials, two amber glass bottles and three plastic bottles, sample containers comply to pretreatment -
preservation standards (APHA, USEPA) preservation standards (APHA, USEPA)
Analyte Unit LoD LOQ  Result Guideline / Method Testing Analyte Unit LoD 10Q  Result Guideline / Method Testing
{LOR). i i Location (LOR) Location
Water Testing Water Testing
BOD (5 days at 20 Degree C) mg/L - 2 <2 <20 APHA (2017), 5210 B Rayong Total Organic Carbon mg/L 0.01 0.1 739 No Standard Based on APHA (2017), 5310 B Bangkok
cop mg/L. 15 5 20 <120 APHA (2017), 5220 0 Rayong Guideline : Effiuent standard for factories, industrial estate and industrial park set by Notification of the Ministry of Natural Resource and Environment and
! N effluent standard for factories and industrial park set by Notification of The Ministry of Industry dated June 07, B.E.2560 (2017).
Color (at Original pH) ADMI 5 12 <300 APHA (2017, 2120 F Rayong e o e o Hamaltirs
Color (at pH 7.0) ADMI - 5 10 <300 APHA (2017), 2120 F Rayong Remark :
" * LoD L f Detecti
Oil & Grease mgiL - 3 <3 <5 Based on APHA (2017), 55208 Rayong D e e it of Quandbetion) / LOR Limkt of Repertin)
pH at 25 degree C - - 77 5.5-9.0 Based on APHA (2017), 4500-H Rayong
(B)
Temperature * Degree C - - 294 <40 Based on APHA (2017), 25508 Rayong
Total Dissolved Solids Dried at 180  mg/L - 5 536 £3000 APHA (2017), 2540 C Rayong
degree C
Total Suspended Solids Driedat  mg/L - 5 7 <50 APHA (2017), 2540 D Rayong

103-105 degree C

Guideline : Effluent standard for factories, industrial estate and industrial park set by Notification of the Ministry of Natural Resource and Environment and
effluent standard for factories and industrial park set by Notification of The Ministry of Industry dated June 07, B.E.2560 (2017).
Sampled By : Pathompong Kornsawat, Thanasoun Namakunna

n
wer than LOQ (Limit of Quantitation) / LOR (Limit of Reporting)
- Analyte(s) marked * is/are not included in scope of Accreditation ISO/IEC 17025.

64,...]/th .
Technical Management v Approved by %"‘—“’
Narumon Banchongkit Dej Changchon
Supervisor Senior Manager
wrduunst 3-323-2-9445 nofowand 323-2-9442
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LADORATORY ACCREDITATION

nADS

TESTING
No.0042
Lot ID: 2232245
Date Received : May 03, 2022
Date Reported :May 11, 2022
Report Number : 2256883-1

Analysis / Test Report

Client : Siam Polystyrene Co., Ltd.
8, Map Ta Phut Industrial Estate, I-4 Road, Map ta phut, Muang, Rayong Thailand 21150
P/O : 4512792880
Project Name  : Water Testing
Project Location: Map Ta Phut_PS (SPCL)

ALS

Analysis / Test Report

Lot ID: 2232245

Date Received :May 03, 2022
Date Reported :May 11, 2022
Report Number : 2256883-2

Client : Siam Polystyrene Co., Ltd.
8, Map Ta Phut Industrial Estate, I4 Road, Map ta phut, Muang, Rayong Thailand 21150
P/O : 4512792880
Project Name  : Water Testing
Project Location: Map Ta Phut_PS (SPCL)

Page 1 of 1
‘Sample Number 2232245-1
Sampled Date May 03, 2022 10:40 AM
Sample Description Wastewater
Location ES-1890

Date Analysis Commenced May 03, 2022

Condition of Sample Contained in two glass vials, two amber glass botties and three plastic bottles, sample containers comply to pretreatment -
preservation standards (APHA, USEPA)

Page 1of1
Sample Number 2232245-1

Sampled Date May 03, 2022 10:40 AM

Sample Description Wastewater

Location ES-18%0

Date Analysis Commenced May 05, 2022

Condition of Sample Contained in two glass vials, two amber glass bottles and three plastic bottles, sample containers comply to pretreatment -
preservation standards (APHA, USEPA)

Analyte Unit LoD 10Q  Result Guideline / Method Testing Analyte Unit LoD L0Q  Result Guideline / Method Testing
(LOR) Location (LOR) Location
Water Testing Water Testing
BOD (5 days at 20 Degree C) mg/L - 2 2 e APHA (2017), 5210 B Rayong Total Organic Carbon mg/L 001 01 4.13 No Standard Based on APHA (2017), 53108 Bangkok
<op mg/L 15 5 22 <120 APHA (2017), 5220 D Rayong Guideline : Effluent standard for factories, industrial estate and industrial park set by Notification of the Ministry of Natural Resource and Environment and
. . effluent standard for factories and industrial park set by Notification of The Ministry of Industry dated June 07, B.E.2560 (2017).
Color (at Original pH) ADMI 5 12 <300 APHA (2017), 2120 F Rayong Sampled By : Pathompong Komsawat, Thanasoun Namakunna
Color (at pH 7.0) ADMI - 5 12 <300 APHA (2017), 2120 F Rayong Remark:
’ - LOD  : Limit of Detection
Oil & Grease. mgfL - 3 <3 =5 Based on APHA (2017), 55208 Rayong - "< Lower than LOQ (Limit of Quantitation) / LOR (Limit of Reporting)
PH at 25 degree C - - 7.8 5500 ?ased on APHA (2017), 4500H  Rayong
B)
Temperature * Degree C - - 286 <40 Based on APHA (2017), 25508 Rayong
Total Dissolved Solids Dried at 180 mg/L - 5 182 <3000 APHA (2017), 2540 C Rayong
degree C
Total Suspended Solids Dried at mg/L - 5 9 =50 APHA (2017), 2540 D Rayong

103-105 degree C

Guideline : Effluent standard for factories, industrial estate and industrial park set by Notification of the Ministry of Natural Resource and Environment and
effluent standard for factories and industrial park set by Notification of The Ministry of Industry dated June 07, B.E.2560 (2017).
Sampled By : Pathompong Kornsawat , Thanasoun Namakunna

+ Limit of Detection
Lower than LOQ (Limit of Quantitation) / LOR (Limit of Reporting)
- Analyte(s) marked * ks/are not included in scope of Accreditation ISO/IEC 17025,

N Baymi pé-:e«,_
Technical Management Approved by g
Narumon Banchongkit Dej Changchon
Supenvisor Senior Manager
nzduuand >323-2-945 nudouad 3-323-a-9442

e ]
ADDRESS 616/10 Moo 5 T. Maenam Khu A. Pluakdaeng Rayong 21140 Thalhnd PHONE +66 0 3304 8555 + FAX +66 0 3304 8556
ALS LABORATORY GROUP (THAILAND) C( . An ALS Limited Compa

77814y AL S\Reports\ A1LGLIRE (2:04PM)

TESTING
No.0042
Lot ID: 2255957
Date Received :Jun 08, 2022
Date Reported :Jun 16, 2022
Report Number : 2308415-1

Analysis / Test Report

Client : Siam Polystyrene Co., Ltd.
8, Map Ta Phut Industrial Estate, I-4 Road, Map ta phut, Muang, Rayong Thailand 21150
P/O : 4512792880
Project Name  : Water Testing
Project Location: Map Ta Phut_PS (SPCL)

— S

Narin Saiseng
Supervisor

Approved by Cy

i report Ho partof this eport o certfeate may be reproduced in any frm

ADDRESS 104 40, Rd.. Khwaeng Khet Suan Luang, Bangkok 10250 Thailand PHONE +66 0 2760 3000 FAX +66 0 2760 3197
ALS LABORATORY GROUP (THAILAND) CO.. LTD. An ALS Limited Comp

www.alsglobal.com

RIGHT SOLUTIONS AIGHT FARTRER
1Ay EMALL S\ReporsLAILGLpt (1:264)

ALS

Analysis / Test Report

Lot ID: 2255957

Date Received : Jun 08, 2022
Date Reported :Jun 16, 2022
Report Number : 2308415-2

Client : Siam Polystyrene Co., Ltd.
8, Map Ta Phut Industrial Estate, I-4 Road, Map te phut, Muang, Rayong Thailand 21150
P/O : 4512792880
ProjectName - Water Testing
Profect Location: Map Ta Phut_PS (SPCL)

Page 1 of 1 Page 1 of 1
Sample Number 2255957-1 Sample Number 22559571
Sampled Date Jun 08, 2022 10:40 AM Sampled Date Jun 08, 2022 10:40 AM
Sample Description Wastewater Sample Description Wastewater
Location ES-1890 Location ES-18%0
Date Analysis Commenced Jun 08, 2022 Date Analysis Commenced Jun 09, 2022
Condition of Sample Contained in two glass vials, two amber glass botties and three plastic botties, sample containers comply to pretreatment - Condition of Sample Contained in two glass vials, two amber glass bottles and three plastic bottles, sampie containers comply to pretreatment -
preservation standards (APHA, USEPA) preservation standards (APHA, USEPA)
Analyte Unit LoD L0Q  Result Guideline / Method Testing Analyte Unit LoD LOQ  Result Guideline Method Testing
(LOR) Location (LOR) Location
Water Testing Water Testing
BOD (5 days at 20 Degree C) mgfL - 2 <2 <20 APHA (2017), 5210 B Rayong Total Organic Carbon mg/L 0.01 0.1 9.68 No Standard Based on APHA (2017), 53108 Bangkok
cop mafL 15 5 32 <120 APHA (2017), 5220 D Rayong Guldeline : Effluent standard for factories, industrial estate and industrial park set by Notification of the Ministry of Natural Resource and Environment and
. R effiuent standard for factories and industrial park set by Notification of The Ministry of Industry dated June 07, B.E.2560 (2017).
Color (at Original pH) ADMI 5 1 300 APHA (2017), 2120 F Rayong Sampled By : Pathompong Komsawat,, Thanasoun Namakunna
Color (at pH 7.0) ADMI - 5 1 <300 APHA (2017), 2120 F Rayong Remark :
" = LOD : Limit of Detection
il & Grease moiL - 3 <3 <5 Based on APHA (2017), 5520 B Rayong T ne" Lower than 100 (Ui of Quantitaton)  LOR (Ui of Reporting)
PH at 25 degree C - - 7.2 5590 Based on APHA (2017), 4500-H  Rayong
®)
Temperature * Degree C - - 322 <40 Based on APHA (2017), 25508 Rayong
Total Dissolved Solids Dried at 180 mg/L - 5 492 £3000 APHA (2017), 2540 C Rayong
degree C
Total Suspended Solids Dried at mg/L - 5 8 <50 APHA (2017), 2540 D Rayong
103-105 degres C

Guideline : Effiuent standard for factories, industrial estate and industrial park set by Notification of the Ministry of Natural Resource and Environment and
effluent standard for factories and industrial park set by Notification of The Ministry of Industry dated June 07, B.E.2560 (2017).
Sampled By : Pathompong Komsawat , Thanasoun Namakunna
Remark :
* LOD : Limit of Detection
- "< i Lowerthan LOQ (Limh of Quantitation) / LOR (Limkt of Reporting)
* Analyte(s) marked * is/are not Included in scope of Accreditation ISO/IEC 17025,
- The laboratory has been accepted as an accredited laboratory complying with the ISO/IEC 17025.

/z-.y]u‘f .
Technical Management V8. Approved by W‘
Narumon Banchongkit Dej Changchon
Supervisor Senior Manager
nafuuesd +323-2-9445 vinfuuand 3-323-a-9442

i

ADDRESS 616/10 Moo 5 T. Maenam Khu A. Pluakdaeng Rayong 21140 Thailand * PHONE +66 0 3304 8555 FAX 466 0 3304 8556
ALS LABORATORY GROUP (THAILAND) CO., LTD. An ALS Limited Compan)
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Client : Siam Polystyrene Co., Ltd.
8, Map Ta Phut Industrial Estate, -4 Road, Map ta phut, Muang, Rayong Thailand 21150

P/O : 00081114

Project Name  : Water Testing

LABORAT ﬁmﬂm o8
TESTING
No.0042
Lot ID: 2217933
Date Received : Mar 08, 2022
Date Reported : Mar 17, 2022
Report Number : 2227861-1 Rev. No.1C3

Analysis / Test Report

Project Location: Map Ta Phut_PS (SPCL)

Page 1012
Sample Number 2217933-1
Sampling Date Mar 08, 2022 10:05 AM
Sample Description Wastewater
Location Outfall
Date Analysis Commenced Mar 08, 2022
‘Condition of Sample Contained In four amber glass bottles, eight plastic bottles and six glass vials, sample containers comply to pretreatment -
preservation standards (APHA, USEPA)
Analyte Unit LoD 10Q  Result Guideline / Method Testing
(LOR) Location
Water Testing
BOD (5 days at 20 Degree C)  mg/L - 2 <2 <20 APHA (2017), 5210 8 Rayong
cop maft. 15 5 19 <120 APHA (2017), 5220 D Rayong
Color (at Original pH) ADMI - 5 17 <300 APHA (2017), 2120 F Rayong
Color (at pH 7.0} ADMI - 5 15 <300 APHA (2017), 2120 F Rayong
Cyanide as CN mg/L 0.001 0.005 <0.005 <0.2 Based on APHA (2017), Rayong
4500-CN(C), (E)
Formaldetyde mg/L 003 0.1 Not Detected <10 Wastewater Analysis Rayong
Oll & Grease mg/L - 3 <3 <5 Based on APHA (2017), 5520 B Rayong
PH.at 25 degree C - - 8.1 5590 :ia)sed on APHA (2017), 4500-H Rayong
B)
Phenol mg/L 0.005 0.01 Not Detected <10 APHA (2017), 5530 D Rayong
Residual Free Chlorine * mo/L - 0.1 <0.1 <10 Based on APHA (2017), 4500-O(F)  Rayong
Sulfide * mg/L - 05 <0.5 s1.0 Based on APHA (2017), Rayong
4500-52(C), (F)
Temperature * Degree C - - 308 <40 Based on APHA (2017), 2550 B Rayong
Totai Dissolved Solids Dried at mg/L - 5 692 <3000 APHA (2017), 2540 C Rayong
180 degree C
Total Kjeldahl Nitrogen as N mg/L - 10 20 <100 APHA (2017), 4500-Norg (C), NH3  Rayong
©)
Total Suspended Solids Dried  mg/L - 5 10 <50 APHA (2017), 2540 D Rayong

8t 103-105 degree C

ALS

Analysis / Test Report

Lot ID: 2217933

Date Received : Mar 08, 2022

Date Reported : Mar 17, 2022

Report Number : 2227861-3 Rev. No.1C3

Client : Siam Polystyrene Co., Lid.

8, Map Ta Phut Industrial Estate, I-4 Road, Map ta phut, Muang, Rayong Thalland 21150
P/O : 00081114
Project Name  : Water Testing

Project Location: Map Ta Phut_PS (SPCL)

Poge 1001
Sample Number 22179331
Sampling Date Mar 08, 2022 10:05 AM
Sample Description Wastewater
Location Outfall
Date Analysis Commenced Mar 09, 2022
Condition of Sample Contained in four amber glass bottes, eight plastic bottles and six glass vials, sample containers comply to pretreatment -
preservation standards (APHA, USEPA)
Analyte Unit LoD 10Q  Result Guideline / Method Testing
{LOR) Specification Location
Water Testing
Total Organic Carbon mg/L 0.01 0.1 8.52 No Standard Based on APHA (2017), 5310 B Bangkok

Guideline: Effluent standard for factories, industrial estate and industrial park set by Notification of the Ministry of Natural Resource and Environment
and effluent standard for factories and industrial park set by Notification of The Ministry of Industry dated June 07, 8.E.2560 (2017),

Note:  This Analysis test report is reissued to supersede report No.2227861-3, Date Reported : Mar 16, 2022 due to revise sampling information.
Sampling By : Satcha Phetsawaeng , Thitipong Buadaeng

Remark :

- LOD : Limkt of Detection

- "<"  :Lower than LOQ {Limit of Quantitation) / LOR (Limit of Reporting)

Guideline: Efftuent standard for factories, industrial estate and industrial park set by Notification of the Ministry of Natural Resource and Environment
and effluent standard for factories and industrial park set by Notification of The Ministry of Industry dated June 07, B.E.2560 (2017).
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Client : Siam Polystyrene Co., Ltd.
8, Map Ta Phut Industrial Estate, -4 Road, Map ta phut, Muang, Rayong Thailand 21150

P/O : 00081114

Project Name  : Water Testing

ADDRESS 616/10 Moo 5 T. Maenam Khu A, Pluakdaeng Rayong 21140 Thailand { PHONE +66 0 3304 8555 * FAX 466 0 3304 8556
ALS

‘ORY GROUP (THAILAND) CO., LTH
www.alsglobal.com
RIGHT SOLUTIONS RIiGHT FPaRTRER
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TESTING

Analysis / Test Report o008
Lot ID: 2217933

Date Received :Mar 08, 2022

Date Reported : Mar 16, 2022
Report Number : 2227861-2 Rev. No.1

Project Location: Map Ta Phut_PS (SPCL)

ADDRESS 104

hwaeng Khet Suan Luang, Bangkok 10250

Rd. land | PHONE +66 0 2760 3000 | FAX +66 0 2760 3197
ALS LABORATORY GROUP (THAILAND) CO., LTD. An ALS Limited Compan

RIGHT SOLUTIDNS FiGiHT PARTNER

6506102/ EMALL

ALS

TESTING
No.0009
Lot ID: 2217933
Date Received : Mar 08, 2022
Date Reported : Mar 16, 2022
Report Number : 2227861-2 Rev. No.1

Analysis / Test Report

Client : Siam Polystyrene Co., Ltd.
8, Map Ta Phut Industriai Estate, I-4 Road, Map ta phut, Muang, Rayong Thailand 21150
P/O : 00081114
Project Name  : Water Testing
Project Location: Map Ta Phut_PS (SPCL)

Pagelof2 Page2of2
Sample Number 22179334 Sample Number 2217933-1
Sampled Date Mar 08, 2022 10:05 AM Sampled Date Mar 08, 2022 10:05 AM
Sample Description Wastewater Sample Deseription Wastewater
Location Outfall Location Outfall
Date Analysis Commenced  Mar 09, 2022 Date Analysis Commenced Mar 09, 2022
Condition of Sample Contained in four amber glass bottles, eight plastic bottles and six glass vials, sample containers comply to pretreatment - Condition of Sample Contained in four amber glass bottles, eight plastic bottles and six glass vials, sample containers comply to pretreatment -
preservation standards (APHA, USEPA) preservation standards (APHA, USEPA) -

Analyte Unit LoD LOQ  Result Guideline / Method Testing Analyte Unit LoD 10Q  Result Guideline / Method Testing

(LOR) ificati Location (LOR). Location
Metals Testing Pesticides - Organochlorine Group
Arsenic mg/L 00003 00005  0.003 <0.25 Based on APHA (2017), 3125 Bangkok beta-BHC ug/L 0.001 0.02 Not Detected Not Detected Based on APHA (2017), 6630 C  Bangkok
Barium mg/L 00003 00005 0.6 <1.0 Based on APHA (2017), 3125 Bangkok Chlordane ug/L 0001 002 Not Detected Not Detected Based on APHA (2017), 6630 C  Bangkok
Cadmium mg/L 00003  0.0005  Not Detected <0.03 Based on APHA (2017), 3125 Bangkok. defta-BHC g/l 0001 002 Not Detected Not Detected Based on APHA (2017), 6630 C  Bangkok
Copper mg/L 00003 00005  0.01 <20 Based on APHA (2017), 3125 Bangkok Dieldrin g/l 0001 002 Not Detected Not Detected Based on APHA (2017), 6630 C  Bangkok
Hexavalent Chromium mg/L 0003 001 Not Detected 50.25 Based on APHA (2017), 3500-Cr  Bangkok Endosulfan T g/l 0001 002 Not Detected Not Detected Based on APHA (2017), 6630 C  Bangkok

®
Lead malL 00003 00005  0.003 <02 Based on APHA (2017), 3125 Bangkok Endosuifan I wgl 0001 002 Not Detected Not Detected Based on APHA (2017), 6630 C  Bangkok
Manganese mal. 00003 00005 013 <50 Based on APHA (2017, 3125 Bangkok Endrin ug/L 0001 002 Not Detected Not Detected Based on APHA (2017), 6630 C  Bangkok.
Mercury * ma. 00001 00005  NotDetected <0.005 Based on APHA (2017), 3112 Bangkok Heptachlor ug/L 0001 002 Not Detected Not Detected Based on APHA (2017), 6630 C  Bangkok
Nickel- malL 0.0003 00005  0.007 <10 Based on APHA (2017), 3125 Bangkok Heptachlor-Epoxide g/l 0001 002 Not Detected Not Detected Based on APHA (2017), 6630 C  Bangkok
Selenium mg/L 00003 00005  0.0007 002 Based on APHA (2017), 3125 Bangkok Lindane (gamma-BHC) ug/l 0001 002 Not Detected Not Detected Based on APHA (2017), 6630 C  Bangkok
Trivalent Chromium * mg/L - 001 <0.01 <075 Based on APHA (2017), Calculated Bangkok Methoxychior ug/L 0001 002 Not Detected Not Detected Based on APHA (2017), 6630 € Bangkok
Zinc mg/L 0003 0005 098 <50 Based on APHA (2017), 3125 Bangkok Guideline : Efffuent standard for factories, industrial estate and industrial park set by Notification of the Ministry of Natural Resource and Environment and
Pesticides - O hlorine G effiuent standard for factories and industrial park set by Notification of The Ministry of Industry dated June 07, B.E.2560 (2017).
cides - Qrganochlorine Group Note:  This Analysis test report is reissued to supersede report No.2227861-2, Date Reported : Mar 16, 2022 due to revise sampling information.
2,4-DDD ug/L 0001 002 Not Detected Not Detected Based on APHA (2017), 6630 C  Bangkok
Sampled By : Satcha Phetsawaeng , Thitipong Buadaeng
2,4-DDE ug/L 0001 002 Not Detected Not Detected Based on APHA (2017), 6630 C  Bangkok Remarks
- © LOD : Limit of Detection
2,4-D0T ug/L 0001 002 Not Detected Not Detected Based on APHA (2017), 6630C  Bangkok e e it of Quanttation / LOR (it of Reporting)
4,4-DDD ug/L 0.001 0.02 Not Detected Not Detected Based on APHA (2017), 6630C  Bangkok * Analyte(s) marked * is/are not included in scope of Accreditation ISO/IEC 17025.
4,4-DDE uglL 0001 002 Not Detected Not Detected Based on APHA (2017), 6630C  Bangkok
4,4-DDT ug/L 0001 002 Not Detected Not Detected Based on APHA (2017), 6630 C  Bangkok
Aldrin ugll 0001 002 Not Detected Not Detected Based on APHA (2017), 6630 C  Bangkok
alpha-BHC ug/L 0.001 0.02 Not Detected Not Detected Based on APHA (2017), 6630 C  Bangkok
Technical Management \gl YI\U]( ? Approved by Lo«n—‘a_ A‘A_L_ Technical Management Sm\uk ? Approved by LO«—JJ_ A,._L_
Siriluk Puengpang Kanokkom Anek. Siriluk Puengpang Kanokkom Anek
Supervisor Senior Manager Supervisor Senior Manager
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Analysis / Test Report

Client : Siam Polystyrene Co., Ltd.
8, Map Ta Phut Industrial Estate, 14 Road, Map ta phut, Muang, Rayong Thailand 21150

TESTING
No.0009
Lot ID: 2217933
Date Received :Mar 08, 2022
Date Reported : Mar 16, 2022

BADS

LD
N

. TESTING
Analysis / Test Report No.0009
Lot ID: 2217933

Date Received lar 08, 2022
Date Reported : Mar 16, 2022

Client : Siam Polystyrene Co,, Ltd.
8, Map Ta Phut Industrial Estate, -4 Road, Map ta phut, Muang, Rayong Thailand 21150

P/O : 00081114 P/O : 00081114
eport + 22278613 Rev. No.1 : 227861
Project Name  : Water Testing Report Number ev. No. Project Name  : Water Testing Report Number : 61-3 Rev. No.1
Project Location: Map Ta Phut_PS (SPCL) . Project Location: Map Ta Phut_PS (SPCL) rege 203
Sample Number 2217933-1 Sample Number 22179331
Sampled Date Mar 08, 2022 10:05 AM Sampled Date Mar 08, 2022 10:05 AM
Sample Description Wastewater Sample Description Wastewater
Location Outtall Location outfall
Date Analysis Commenced ~Mar 09, 2022 Date Analysis Commenced  Mar 09, 2022
Condition of Sample Contained in four amber glass bottles, eight plastic bottles and si glass vials, sample containers comply to pretreatment - Condition of Sample Contained in four amber glass botties, eight plastic bottles and six glass vials, sample containers comply to pretreatment -
preservation standards (APHA, USEPA) preservation standards (APHA, USEPA)
Analyte Unit Lob 10Q  Result Guideline / Method Testing Analyte Unft Lop L0Q  Resuht Guideline / Method Testing
(LOR) i it Location {LOR). Location
Metals Testing Volatile Organics Compounds
Phosphorus mgfi 0.03 0.05 037 No Standard Based on US EPA, Method 200.7, Bangkok Ethylbenzene ug/L 1.5 5 Not Detected No Standard Based on US EPA, Method 5030B  Bangkok
Revision 4.4 and 8260D
Pesticides - Organochlorine Group Hexachlorobutadiene * ug/L 15 5 Not Detected No Standard Based on US EPA, Method 50308  Bangkok.
alpha-Chlordane * ug/L 0.001 0.02 Not Detected Not Detected Based on APHA (2017), 6630 C Bangkok and 8260D
Methyi Chloride * L 15 5 Ne cted No Sta Based US EPA, Method 50:
gamma-Chlordane * ug/L 0.001 0.02 Not Detected Not Detected Based on APHA (2017), 6630 C  Bangkok " o ug/ ot Dete lo Standard Bes u‘;‘m A, 308 Bangkok
Hexachlorobenzene ug/L 0.001 0.02 Not Detected Not Detected Based on APHA (2017), 6630 C  Bangkok Methylene Chloride ug/L 15 5 Not Detected No Standard Based on US EPA, Method 50308  Bangkok
(Dichloromethane) and 8260D
Mirex * ug/L 0001 002 Not Detected Not Detected Based on APHA (2017), 6630C  Bangkok Styrene gl 15 5 Not Detected No Standard Based on US EPA, Method 50308 Bangkok
Volatile Organics Compounds and 8260D
1,1,1-Trichloroethane ug/L 15 5 Not Detected No Standard Based on US EPA, Method S030B  Bangkok Tetrachiomethylen ug/t 15 5 Not Detected No Standard oy T Method 50308 Bangkok
and 8260D
1,1,2-Trichloroethane ug/L 15 5 Not Detected No Standard Based on US EPA, Method 50308 Bangkok Toluene ug/L 15 s Not Detected No Standard mg;’s EPA, Method 50308  Banglok
and 8260D
1,1-Dichloroethylene ug/lL 15 s Not Detected  No Standard Based on US EPA, Method 50308 Bangkok Total Trihalomethanes * ugi 02 1 1 No Standard Based on US EPA, Method 50308 Bangkak
and 82600
1,2-Dichloroethane wgiL 15 5 Not Detected No Standard Based on US EPA, Method 50308 Bangkok Total Xylene ug/lt L5 5 Not Detected No Standard ot
and 82600 an
1,3-Dichloropropane * ug/L 15 5 Not Detected No Standard Based on US EPA, Method 50308 Bangkok trans-1,2-Dichloroethylene gL 15 5 Not Detected No Standard B"j‘;z‘:“m"s EPA, Method 50308 Bangkok
and 8260D an
Benzene gt 15 s NotDetected  No Standard Based on US EPA, Method 50308 Borghok Trichloroethylene uglL 15 5 NotDetected  No Standard Based on US EPA, Method 50308 Bangkok
- and 8260D and 8260D
Bromodichloromethane * ugll 0.2 05 Not Detected No Standard Based on US EPA, Method 50308 Bangkok Vinyl chloride uglt 15 5 Not Detected No Standard Based on USEPA, Method 50308 Bangkok
d 82600
Bromofor g/l 02 05 24 No Standard ;:sed US EPA, Method 50308 Bangkok Water Testing
romoform * ut ¥ . £ o indare on N .
and 62600 s Total Orgaric Carbon * mgiL 001 o1 8.52 No Standard Based on APHA (2017), 5310 B Bangkok
Carbontetrachloride ug/L 15 5 Not Detected No Standard Based on US EPA, Method 50308  Bangkok
" o © “ 0 Sandar Jooriii el oo Guidellne : Effluent standard for factories, industrial estate and industrial park set by Notification of the Ministry of Natural Resource and Environment and
effiuent standard for factories and industrial park set by Notification of The Ministry of Industry dated June 07, B.E.2560 (2017).
. 3
Chloroform uat 02 05 07 No Standard Based on yS EPA Method 50305 Banghok Note:  This Analysis test report is ressued to supersede report No.2227861-3, Date Reported : Mar 16, 2022 due to revise sampling information.
cis-1,2-Dichloroethylene ug/L 15 5 Not Detected No Standard Based on US EPA, Method 50308 Bangkok Sampled By : Satcha Phetsawaeng , Thitipong Buadaeng
and 82600
Remark :
Dibromochloromethane = ugit. 02 05 0.9 No Standard Based on US EPA, Method 50308 Bangkok 0D ; Limkt of Detection
and 62600 " Lowerthan LOQ (Limit of Quantitation) / LOR (Limit of Reporting)
Approved by §|nluk ? — Approved by 5]Y|1Uk ?
o o) Siriluk Puengpang - Siriluk Puengpang
Supervisor Sy recamnends s et ok 1O rct b Supervisor
ADDRESS 104 40, Rd.. Khwaeng Khet Suan Luang. kok 10250 Thailand PHONE +66 0 2760 3000 FAX +66 0 2760 3197 ADDRESS 104 40, Rd., Khwaeng
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ALS ALS
PROBE NOZZLE DIAMETER - -
CALIBRATION DATA SHEET Pitot Tube Calibration Data —|
Calibration Date 12 Jan 22 Nozzle Set [D.: RYG_Fs0319 Pitot Tube Identification Number:  RYG_FS0320 Calibration Date : 12 Jan 22
Calibration Sheet No. : C-120122-RYG_FS0319 Vernier Caliper ID.:  BKK_F50626 Lab test duct Number : 258.1-13-01 Standard Pitot ID : BKK_FS0441
Nozzle Diameter {cm.) Hi- Lo (D,+D,+Dy/3 Calibration Sheet No. : C-120122-RYG_FS0320 Cp Standard 0.99
. - 1+ 0,
Nozzle ID #
0, D, D, Ap D,y N )
Type S Pitot Tube Coefficient Data
1 0.300 0.300 0.300 0.000 0.300
Type s pitot Standard pitot tube Type s pitot tube Cp(s) Cp (s)
2 0.470 0.465 0.465 0.005 0.467
3 Y Py Py o0 Py tube Leg A.B (AP, mm.H,0) (AP, mm.H,0) LegA LegB
4 0.770 0.760 0.755 0.015 0.762 Test 1 A 1200 1660 0842 -
5 0.920 0.930 0.930 0.010 0.927 B 12.00 16.60 - 0.842
6 1.080 1.080 1.085 0.005 1.082 Test 2 A 12.00 1660 0842 .
7 1.240 1220 1235 0.020 1232
B 12.00 16.60 - 0.842
8 1550 1570 1540 0.030 1553
Test 3 A 12.00 16.60 0.842 -
B 12.00 16.60 - 0.842
D, b,
Where : =
Cp 0.842 0.842
D,D,D, = There different nozzle diameters at 60 degrees to
A Pgsid)
DS = ooy ——
Ar ©

each other, each measured the nearest 0.025 mm. N
Ao = Maximum distance between any two diameters,

must be < 0.100 mm.
D,, =(D,+D,+Dy/3

Calibrated by

MEASUREMENT PLANE

C 22, Wiekoe chobardt

==
e=» Cp{B)]mu.ﬂBESO.OI

Z [Cp () — Cp(A or B)]

Average d (A or B) =

( Mr.Warawut Pubpa )

Field Scientist (3)

{Mr.Wichan Choonharat)

Manager

Calibrated by

Foum N QS 261025 (13/01/03)

Field Sci

C%‘/ Approved by

{ Mr.Warawut Pubpa )

must BE < 0.01
3

Wioho Chdarad”

Mr.Wichan Choonharat

entist (3) Manager

Form 281-046 (04/03/02)



Pitot Tube Calibration Data

Pitot Tube Identification Number : RYG_FS0321 Calibration Date : 12 Jan 22
Lab test duct Number : 258-1-13-01 Standard Pitot ID : BKK_FS0441
Calibration Sheet No. : C-120122-RYG_FS0321 Cp Standard : 0.99
Type S Pitot Tube Coefficient Data -
Type s pitot Standard pitot tube | Type s pitot tube Cp(s) : Cp (s)
tube Leg A,B (AP, mm.H,0) (AP, mm.H,0) LegA leg B
Test 1 A 12.00 16.60 0.842 -
B 12.00 16.60 - 0.842
Test 2 A 12.00 16.60 0.842 -
B 12.00 16.60 - 0.842
Test 3 A 12.00 16.60 0.842 -
B 12.00 T 1660 - 0.842
Tp 0.842 0.842
A P@d)
S = G —_
<p(s) P AP o

==
BN Cp(B)]mustBESD.OI ‘

Z [Cp (s) — Cp(4 or B)]

Average deviation(d or B) = — must BE < 0.01

3

Cigé’g——/

{ Mr.Warawut Pubpa )

Wiokrrn Chrmborad

Mr.Wichan Choonharat

Calibrated by Approved by

Field Scientist (3) Manager

Foun 281-046 (04/03/02)

KQKINETICS

155w ladiad redilasdu $1in

KINETICS CORPORATION LTD.
senusamedanuesfufisnginsoinsadaquawainis

|NAY/ WLiEITY : ALS Laboratory Group (Thailand) Co.Ltd.

sefegunsnl / wwFasdie : CO Analyzer

$urnegunsal / neia : T300

i © 20 oASmou 2564
SR : Teledyne API
wansinzqunsal / winslie : 1215

RYG_EN0034

LTI PON Al T

[CUSTOMER NAME : ALS Laboratory Group (Thailand) Co.Ltd.

EQUIPMENT NAME : CO Analyzer

[MANUFACTURER  : Teledyne - API MODEL : T300 SERIAL NO : 1215

[STANDARD GAS CONCENTRATION (PPM) : 4512 CYLINDER NO : CC745169

[CYLINDER PRESSURE (psig) : 2015 CERTIFIED DATE : Mar 10, 2021

ICERTIFIED BY : AIRGAS SPECIALTY GASES

EXPIRED DATE : Mar 10, 2029

ICALIBRATION RESULTS

CALIBRATION RESULTS
POINT NO .
IDEAL {PPM) [ ACTUAL CO (PPM)| ERROR CO (PPM) % ERROR CO
EWBY Toar.%*abz, ZERO 00 0.015 0,015 -
REVIEWBY - | I 400 40,065 0.065 0.162
g

APPROVED BY .t Zmrn{§ 2 4003 308742 1558 0.389
ey oaL oate 11 nil s 808.9 808,679 -0.221 -0.027

AVERAGE (%) : 0192

y =0.99937x - 0.22739 —#—ACTUAL €O (PPM)

R?=1.00000

—— Linear (ACTUAL
€O (PPM))

CALIBRATED BY : aAmumsfy uniouningd DATE : 29 WAy 2564

Fosmetaysmasaumaiiaianin: anmsds anfnning nsd . 026150987

Wiz

18371 388 nuuSTBRN LareTunsines teRaRdns UMW 10000 Tnsdwyi 1 0-2515-8999 Tnisdns : 0-2515-8988 E-Mail - Info@kinetics.co.th

TECHNOLOGY PROMOTION ASSOCIATION {THAILAND-JAPAN)

. CORPORATE SERVICES 3; EQUIPMENT CALIBRATION AND TESTING SERVICES

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250
TEL. 0-2717-3000-24 FAX. 0-2719.9484

NSC-TIS-TIS17025.
CALIBRATION 0008

Certificate No. : 21P3344

Certificate of Calibration

Page: 102
1 |RANGE 1-1000 PPM 100.0 100.0 H Vacuurh Gauge
2 |staBiLiTy <1pPM 0071 0,092 Sual This certificate may riot be reproduced other than in full,
< y i
prrmyyr—" FrTY) - ) except with the prior witien approval of the head of
3 _|COMEASURE Mode! : F221AVD Corporate Services 3: Equipment Calibration and Testing Services.
4 [corererence 2000 - 4800 MV 25858 ez Serlal N VG2
b erlal 24
5 |PRESEEURE 25-35in- Hg-A 208 288 ] elal No.
6 |SAMPLE FLOW 800 £ 10% ceimin 813 815 1D No.: RYG_FS0333
7 [SAMPLE TEMP 4812°C 453 haild Condition As-Recelved: Used ltem
5 480
8 |BENCH TEMP 4832°C 80 o Received Date: 01 October 2021
=2 68.0 .
9 |WHEEL TEMP 8220 s Callbration Date: 06 October 2021
10 [BOX TEMP AMBIENT + 5 °C 319 a
11 |SLOPE 10203 0.870 0.871 Refe 2110-0066WSC Submitted by: ALS Laboratory Group (Thailand) Co.,Ltd.
0.008
12 _|OFFSET 00+03 0.008 = Ambient Temperature: ( 23 * 2) °C
13 |CO READING (AMBIENT) PPM 0.400 0. Relative Humidity: (50 % 15) % 104 Phatthanakan 40, Phatthanakan Rd.,
- 39538 .
14_|ELECTRICAL TEST 40+ 2PPM 39537 FYIITSTRTTT Atmospheric P w Khwaeng Phatthanakan, Khet Suan Luang,
B B 5.23/12.22/16.67/-15.28 5.23/12.22/16.67 /15 mospheric Pressure: 1008 mbar
15 [VOLTAGE TEST S5V 12V <15V 15V 4 Bangkok 10250 Thailand
16 |ZERO GAS 0.00 PPM 0.061 0.015 ] ) ’ )
w005 20065 Procedure used:  The was by direct method against Pressure Measuring Instruments
17_|SPAN GAS 400 PPM - = Standard according fo in-house calibration procedure CP-POB, using * DKD-R 6-1 : Calibration of Pressure
Gauges, Edition 03/2014 " as a guidelines.
mnzg

- it O-ring 2 3w, Spring 1 3y, Sintered Fitter 13w

- B Fiter 47 mm 1 usiu

AL

( fruwsdy wfning)

i ing (Signature)

FoamstaymRiimisiumalia ngunRnse  aunsdy msuning Tnsdny : 0-2515-8987
(aT7 388 DULTAMAEN WAneRLMAnEY ARARinT n{uRr 10900 Tsdyi: 0-2515-8999 Trismns © 0-2515-8086 E-Mail : info@kinetics.co.th

Condition of this result of calibration

1.Reference standards instuments :

Instrument Model Serial No. Certificate No. Due Date
1) Digital Pressure Gauge 15PSIXP2! 158670 21P2029 03 Sep 2022

2.This instrument was installed in vertical orientation and center of the dial was used as the refersnce levei,

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

4.Scale and conversion factor is 1 kPa = 0,2953 inHg

§.This instrument was used clean air as pressure media.

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

7.This Centification is traceable to the international System of Unit maintained at:- i

-National Institute of Metrology Thailand (NIMT) g

!
H

REVIEW BY Thnston 7/

APPROVED BY ﬂ,«

| NEXT CAL. DATE .. ¢l le3

Calibrated by :  Nopparat Phongam
Issue Date : 07 October 2021

Attapol P

Approved Signatory : f
[ ] Phalinee Prabpaipal

[ ] Sura Suwannasri
11 Attapol Panurach

B 0270821
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Part of DKSH Grou

Cert.No.: 21P3344

Page: 20f2 NSC-TISETIS :'7,»15
Result of callbration:- Without adjustment nge : 0 inH
. Range: 9 to-30inHg . .
Eunction:- Vacuum Pressure Measurement Scale Interval : 0.5 inHg( The Fifth Estimate ) Equipment: SPECTROPHOTOMETER Certificate No.:  C06210159
: ';':;::‘;‘f“"::r‘:;:‘g) — . Model: DRB000 Issued Date: 01 April 2021
X 497 | 997 | 1467 [ 1989 | -
VUG ndkaton i) |00 150 | 500 T 550 T aea o Serial No. (o ID): 1627845 (RYG_EN0037) Job No.: KSPR2104738
Error (inHg) 000 | 003 [ -003 | 003 | -001 o.oﬁ Manufacturer: HACH Page: 1 of 3
X '%ms;"g P'“:I":) Condition: In Condition
ressure (inHg! -26.00 | -18.97 | -1495 | 008 | 497 | 000 12 5 he
QUG Indication inflg)_ | 260 | 200 | 150 | 00 |0 T oo reviewsy L84l
{Error (inHg) 000 | -0.03 | 005 | -004 | <03 | 0.00 Customer: ALS Laboratory Group (Thailand) Co.,Ltd. (Rayon§ Branch)
APPROVED BY
The uncertainty of measurement was + 0.12 inHg 616/10 Moo 5 T.Maenam Khu,
“UUC = Unit Under Calibration .
Pluakd 1140, Thaitand. NEXT CAL. DATE ..
The reported uncenainly of measurement was based on a standard uncertainty mulipied APiuakdaeng, Rayong 21140, Thaan ol
by a caverage factor k = 2, providing a level of confidence of approximately 95 %.
o Environment Condition: Temperature 251 °C E 04 °C
o
Humidity 488 %RH * 3.7 %RH
Calibration Place: ALS Laboratory Group (Thailand) Co.,Ltd. (Rayong Branch) { Wet Chemistry Lab )
616/10 Moo 5 T.Maenam Khu,
A.Pluakdaeng, Rayong 21140, Thailand.
Callbration By: Mr. Chattuphon Foithong
Calibration Date: 01 April 2021
The Method used: In house method, SPCC-WI-24, base on ASTM E 275-08 and ASTM E 387-04
Traceability: This certificate is fraceable to the CRM maintained by National Institute of Standards and
Technology (NIST) through Stama Scientific Limited.
The standard for Wavelength Certificate No. 87146 and 87152
The standard for Photometric Certificate No. 87220 and 87139
The standard for Stray light Certificate No. 87163 and 87161
The standard for Spectral resolution Certificate No. 87173
ZH 135 aRE oniA i 7
(Mr. Chanu@ Foithong) SPC AT Co.. L3 {Mr. Dumrong Boonsopon)
Person in charge Authorized signatory
This certificate is issued the units of measuremenl according to the Intamational System of Units (S1). It provides traceability of measurement lo international of
national standard or ofher recognized nalional standard laboratories.
“The measurement uncertainty stated is the expanded uncertainty which is obtained from the standard uncertainty multiplied by the coverage factor (k=2) to
provide a levet of confidence of approximately 95%. It is determined in accordance with the Guide to Expression of Uncertainty in Measurement (GUM).
These resulis may be affected by deviations from specified condilions. The results relate only 10 Ihe items tested, calibrated of sampled. The report shall not be
n I'Apo | ‘ﬂ reproduced except in full without approval of SPC RT Co., Ltd.
U 10777 019R e
a 1075036 A G005 4 waussemintae 57 muysin 10U wrnaner aemdlmus i |

0265
ch 00003 119 Soi Wachiramamsathit S7. Sckhumvil 1011 Rooc. Bosachat Phickhonona Bonakox 10260 Treilona

K] K

Part of DKSH Grou Part of DKSH Grou
Certificate No.: 06210159 Page 2 of 3 Certificate No.: C06210159 Page 3 of 3
Calibration Results: Calibration Results:
Without Adjustment Without Adjustment
Wavelength Accuracy (nm), The spectral bandwidth of Std at 2 nm and UUC at2 nm F y
Standard Wavelength Unit Under C C Uncertainty Unit Under Calibration Cormection Uncertainty
41861 4184 o1 0.13 0.0000 0.000 0.0000 0.0080
- 235 nm
536.66 536.7 0.04 013 0.7307 0.730 0.0007 0.0080
637.98 6383 -0.32 0.14 , 0.0000 0.000 0.0000 0.0080
. 57 nm
748.48 748.7 0.22 0.14 0.8516 0.850 0.0016 0.0080
807.03 8074 087 0.14 0.0000 0.000 0.0000 0.0080
313 nm
Y 0.2836 0.285 -0.0014 0.0080
Wavelength Standard absorbance Unit Under Calibration Correction Uncertainty 0.0000 0.000 0.0000 0.0080
350 nm
0.0000 0.000 0.0000 0.0045 0.6319 0.629 0.0029 0.0080
. . -0.001 . N
420 nm 0.5890 0.590 0.0010 0.0045 Stray light *
0.7616 0.762 -0.0004 0.0045 Standard: cut-off UUC: Wavelength (nm) UUC: Transmission (%T) Absorbance (A)
1.0263 1.027 -0.0007 0.0045
260.57 +/-0.11 nm 260.6 1.5 1.824
0.0000 0.000 0.0000 0.0045
0.5787 0579 .0.0003 0.0045 392.03 +-0.11 nm 392.0 15 1.824
440 nm 0.7442 0.744 0.0002 0.0045 The stray light transmission reference is less than 1.0 T(%) and absorbance is greater than 2.0 ( A)
1.0039 1.004 -0.0001 0.0045
0.0000 0.000 0.0000 0.0045 Spectral Resolution *
165 0.5292 0.530 -0.0008 0.0045 Nominal Concentration 0.02 % viv Peak Trough Ratio SBW
nm
0.6865 0.687 -0.0005 0.0045 Standard Wavelength (nm ) 268.72 266.76 1.39 2.00
0.9534 0.95¢ -0.0006 0.0045 UUC: Wavelength (nm) 268.2 266.1
00000 0.000 0.0000 0:0045 Std Absorbance ( A) 0.4616 0.2797
0.5468 0.546 0.0008 0.0045
546.1 nm Absorbance ( A) 0.416 0.300
0.6957 0.695 0.0007 0.0045
0.9991 0.998 0.0011 0.0045
0.0000 0.000 0.0000 0.0045 * Calibration Marked " Not TISI Accredited " in this Certificate have been included for completeness.
0.5851 0.584 0.0011 0.0045
590 nm
0.7238 0.723 0.0008 0.0045 The End of Certificate
1.0957 1.094 0.0017 0.0045
0.0000 0.000 0.0000 0.0045
0.5692 0.568 0.0012 0.0045
835 nm
0.6914 0.691 0.0004 0.0045
1.0881 1.087 0.0011 0.0045
Un wondd 61R dala o wendt 02¥R e
°C ]¥ CO, U ’cRT .
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Part of DKSH Grou

Tunsredausmwindasindinanaon

Sy
wuiiliem: KSPR2104738 Sartorius (Thailand) Co, Ltd. i S A?'I- )? I L’
- PP o N & 129 Rama 9 Road, Huaykwang. Huaykwang, Bangkok 10310 //'\\ ¥
aiiain3aviia; SPECTROPHOTOMETER su: DR600C wnuiauaias: 1627845 Tek 455 2643 £361-6, e-mat sevice haTand@saroris con | e NS . ~
a519dey (5U) #57988L (d) o ifo CAUBRATION G219 REVIEW BY . 2
. ;
01 Apr 2021 $unRsIRER 01 Apr 2021 QUNGHTPT) 4 1"[35 ’(«P 1“’ j { ‘ APPROVED BY
R N e S RN AN H 1 .
wnA | aina o [ wina P L N of Calibration
NEXT CAL. DATE
General
. w—_— Model Number:  MSU2245-100-DU Certificate No.: 21BCI0111rev1
AN TOUATDY m Ny i e
o e - o = Description:  Analytical Balance Issued Date:  Monday, April 26, 2021
O 2 ﬂ’nu'am'm { m\\'\.amamu, aulu-uanmiatas) (] Serial Number: 31709562 ReferenceNo.: 501627 _ ”7
O 3 &g da — 1ln 1nFas (On-Off Swicth) = ] Manufacturer:  Sartorius o Page No.: 10f2 o
(m} 4 Unna (Keypad) ju] . ALS Labo o ) ; )
- ustomer Name : ratory Group {Thailand) Co., Ltd.(Rayong Branch]
[ 5. wuiea (Display, Screen Contrast) [m] N i P - yong BEICY_ T
616/10 Moo 5 T.Maenam Khu, A.Pluakdaeng, Rayong.21140, Thailand.
Spectrophotomneter T
] [m] 6. sl (Battery Backup) >= 2.5 VDC [m] [m] Calibrated Place - ALS Laboratory Group (Thailand) Co, Ltd (Balance Room) - -
o o 7. ﬁ':vmutﬁanﬂ'x'mm'mfiu (Wavelength Control) o O 616/10 Moo 5 T.Maenam Khu, A.Pluakdaeng, Rayong.21149, Thailand. _ _
O 8. ATmyIIRAu (Wavelength Check) 0 656.1=656.1 nm Calibrated By: ~ Mr.Chonchai Inthan: Calibration
o 9. [ — (UV < 3,000 hour) O Calibration Date : Wednesday, March 31, 2021 Procedure No.:  This calibration was conducted by
10 e Ainuse (Visible < 5,000 hour) Using in-house calibration procedure number {wi-003)
. uvavrifiaug (Visible < 6, our, S e
0 . ‘ = Basedon UKAS1AB 14
[m] 11.  gaviavaasiau (Carousel Module) [m] Metrol 1
- fetrological data : Ambients Conditions:
Meter and Conductivity Meter . .
pH Capacity: _ 220 g Readabilty: ~ 0.0001 ¢ : 240 & 50°C
[m] [m] 12.  BiinTwsa ( Electrode and Connection Cable ) (] m] Humidity : §00%RH £  100%FRH
[m} [m] 13.  szeudrsavaiulu Electrode (Level KCI ) ] ] Reasons for calibration Pressure _ + _
O [m] 14.  drilafurlany Electrode (Dust Protection Hood) [m] 0 [ New Instaliation. (] Service / Repaired i Condition: [ Goodopeate [ Fair
o | g | 1 wddnine(Stand) o | a Measurement Method ~ UKAS Publication Ref :Lab 14
T - The measurement uncertainty stated is the expended uncertainty which is obtained from the standard uncertainty multiplied by the coverage
[m] O 16. é'lF\'J’m‘liuﬁF'l'\ﬂﬂ (No Sample) [m] [m] factor (k=2) ta provide a level of confidence af appraximately 95%. It is determined in accordanice with the Guide to Expression of Uncertainty in
- - - Measurement (GUM). The catibration certificate documents the traceability to National Standards, which realise the unit of measurement
[m] [} 17, sséumsdesdryadudy (>= 2.5 Tuifiu 3.0) a [m] according to the International Standard System of Units (SI). Report of Tolerance came form list of Sartorius Metrological Specifications.
Automatic trator Traceability:
jm] [m] 18.  @mw Piston Burettes [m] O
e " Model Numbt Descripti Traceabili Cetificate No. Due Date
ju] (] 19.  Function Rinsing and Dosing (] [m] umbet Sescription + mm{ N SRt RO =
-~ - - YC5011-522-00 Sartorius weight set 1mp - 2009 E2,YCS011-522-00 -Sartorius 119934 D-K-19398-01-00 , 10-Sep-2021
; - —= - = !
jm] m] 20 seuynaduinsuavaLnsmilsenay m] [m] MHB-3825D i p Lutron MHB-3825D SPC-RT C19203076 I 1-Sep-2021
G . - : -
This certificate relate and 2pply this equipment only. S
Mr. Chattuphon Foithong This certificate may not be reproduced other than in full except with the ' T %
srior written approval of the Verification Operation Division Sartorius Q\»—Q A S L)
Service Engineer . (Thailand) Co, Ltd. M H @UI’—}'\E"“"’%
O W
ISOIIECI7025RF15 26/03/2020 R2 Mr.chonchai Intrhana(Technical Manager) | P 3\ \:.\\E
\&,
Descuass
¥ 10aR] 079R dada
C /T CO.. LT0.
w17 00003 118¢ vogrdvssvumita S7 ougguin 1011 K¥IUAEIN vwEREELILG NYAMRLIAT (0260
och 00003 1192 S WochiinomsolFl 57, Sulwemat 101/ Rood. Banachak, Prrahanana Basckok 10260 Thailond
Sartorius (Thailand) Co, Ltd. ALS
128 Rama 9 Road, Huaykwang, Huaykwang. Bangkok 10310 Q . N . .
Tek 465 2643 E361-6 Fax: +66 2641-8367, e-mall: senvice thailand@sartorivs com by A?D? | bg High Volume Air Sampler Calibration Worksheet
. . Project Site : Siam Polystyrene Co, Ltd. Barometric Pressure (mm Hg) : 758
of Cal |b|’at|on Wrua sy (Towounagoedy .
Calibrate Location : Humwsuasiniu) T e(*0): 31
Model Number:  MSU224S-100-DU Certificate No.: 21BCIO111revl Calibrate Date : 21-Mar-22 High Volume ID : RYG,FS0393
Description : Analytical Balance Issued Date:  Monday, Agril 26, 2021 Calibrati No.: €-210322-RYG_FS0393 High Volume Model : TE-5170D
Serial Number: 31709562 o Reference No.: 501627 o Calibrator ID: RYG_F50206 High Volume S/N : 5682
Manufacturer:  Sartorius Page No. : 20f2 e Calibrator Model : TE-5028A Calibrator Slope : 14867
L Calibrator S/N: 1543 Calibrator Intercept : -0.0445
Calibration Results : Without Adjustment
— — - Test No. Delta H20 Qe 11 Chart Linear Regression
Repeatability Eccentricity (Off-center loading error) inch] (m®/min) (CFM)
ity s the ity of 5 / iploy ing enor s yieted by e readaut of| 1 28 11574 40 |slope: 304354
constant e fehi is the  |the load, e, 1/3 or 1/4 of maximim capacity, piaced in the middie of the
ihing pon i ‘ oh of four adi 2 34 12708 44 Intercept : 5.0325
quantitatively.  ositians defined sccording to OIML R76]
bominat Vatue: (Low Losd] 20.0000 20,0000 | 50 3 46 14709 50 Correlation Coefficient : 09995
lominal Value : (Low Loat B - ominal value : g
e 4 5.6 16184 54
20 g 20.0000 2000001 Hglerance 0.0004 g
Tolerance 5 7.0 18041 60
00001 g 0. 000 Difference
200.0001 1 T
Nominal Value : (High Load) 2000001 . 2 .
200 g 20.0000 200.0002 3
Tolerance 200001 200.0061 4 65.4
00007 g 20.0000 200.0001 5
20.0000 200,0001 el -
- o y =30.435x + 5.0325
Standard Deviation 9.00004 0.00005
Linearity
The linear:ty. also called lincarity error. iatic from i fope.
Tolearance 00002 g
e - e e 0.0
Nominal Value . Conventional Mass Value * Displayed Value Uncertainty 0.0 0.5 1.0 15 20
()] 1] )]
TTelo00 5.01006 0.06012 Qetd m3/min)
0.1600 o600 T 66012
0.5000 0.5000 50012
1.0000 1.0000
$.0000 56001
76,0006 " 7 0.0000 4 /. A <7 Q:’ﬂzj:’
360050 26,0006 Calibrated by SUR. Approvedby: "=
50.0001 L0001
1300 36T 150co 0&00 G ( Mr. Adisak Talesoon) (Mr. Noppong Juntarupan)
oo - S - Field Scientist(2) Enviro Field Coordinator Scientist (3)
End of Report.
ISO/IEC17025. RF15 26/03/2020 R2 Note : This certificate is replacement with Certificate n0.218Ci0111

FORM NO.: F 06-073 REVISION NO::- ISSUE DATE: 14/03/16



ALS ALS
High Volume Air Sampler Calibration Worksheet High Volume Air Sampler Calibration Worksheet
Project Site : Siam Polystyrene Co., Ltd. Barometric Pressure (mm Hg) : 758 Project Site : Siam Polystyrene Co.Ltd Barometric Pressure (mm Hg) : 758
T uRARzIIANIa0 U3EW JuiAY
Calibrate Location : hwnuema T 9: 31 Calibrate Location : Lawd SiR(umw2) Temperature (°C) : 31
Calibrate Date : 21-Mar-22 High Volume ID : RYG_FS0291 Calibrate Date: ) 21-Mar-22 High VolumeID : RYG_F50292
CalibrationSheet No.: C-210322-RYG FS0291 High Volume Model : TE-5170D Cali No.: €-210322-RYG FS0292 High Volume Model : TE-5170D
Calibrator ID: RYG_FS0206 High Volume S/N: 5333 Calibrator ID: RYG_FS0206 High Volume S/N: 5497
Calibrator Model : TE-5028A Calibrator Slope : 1.4867 ¢ Model : TE-50284 Calibrator Slope : 1.4867
Calibrator §/N: 1543 Calibrator Intercept : -0.0445 calil S/N: 1543 Calibrator Intercept : -0.0445
TestNo. Delta B0 Gt 1 Chart Linear Regression TestNo, Delta H0 Qe 1: Chart Linear Regression
(inch) (m?*/min) (CFM) inch) (m*/min) {CFM)
! 28 11169 40 [stope: 28.3550 1 26 11169 40 |Sope: 28.1828
2 32 12342 4 Intercept: 85160 2 34 1.2708 44 Intercept: 85952
3 46 14709 50| correlation Coefficient : 09988 3 44 1439 50| correlation Coeficient: 05981
4 5.6 1.6184 54 4 56 16184 54
5 7.0 1.8041 60 5 7.2 1.8291 60
1(CF™) 1 {CFM)
65.4 65.4
y=28.355¢+8.516 y =28.183x +8.5952
0.0 0.0
0.0 os 10 15 20 0.0 05 1.0 15 20
Qstd (m3/min) Qstd (m3/min)
Calibrated by é/‘é{d A '4 . ; Approvedby: T Calibrated by 4“@ sSU /4 . ; Approved by -
( Mr. Adisak Talesoon) _ (Mr. Noppong Juntarupan) ( Mr. Adisak Talesoon) (Mr. Noppong Juntarupan)
Field Scientist(2) Enviro Field Coordinator Scientist (3) Field Scientist(2) Enviro Field Coordinator Scientist (3)
FORM NO. F06-073 REVISION NO.: ISSUE DATE: 14/03/16 FORMNO. F06:073 REVISION NO. - ISSUE DATE: 14/03/16
RYG_EN0001
Sartorius (Thailand) Co., Ltd.
S, 129 Rama 9 Road, Huaykwang, Huaykwang, Bangkok 10310
SO 3 3
Sartorius (Thailan d) Co., Ltd. R u %, S A?T ? I L’S Tek: +66 2643 BIG1-6 Fax: +66 2643-8367, e-mait service.thailand@sartorius.com SA?TO? l ng
i e > O oo
mm—— i
REVIEWBY . of Calibration
brati D, fo
of Calibratiogperrovensy .4 Model Number: ~ LA130S-F Certificate No.: 21BCI0162
Model Number: ~ LA130S-F Certificate No.: bMERGAL DATE 5{5/11 Descrption : Analytical Balance _ fssued Date:  Monday, May 10,2021 _
lodel Number:  LATJIUS- I LEUS Serial Number: 25409664 (RYG_ENOOO'I) Reference No.: 501644
Description : Analy‘clcal Balance Issued Date : Monday, May 10, 2021 Manufacturer:  Sartorius o Page No.: 20f2 B
Serial Number: 25409664 (RYG_EN0001) Reference No.: 501644 )
Manufacturer:  Sartorius Page No.: 10f2 Calibration Results : Without Adjustment
Customer Name :  ALS Laboratory Group (Thailand) Co., Ltd.(Rayong Branch] ™ - "
1y p ) ayong ) —— Repeatability Eccentricity (Off-center loading error)
616/10 Moo 5 T.Maenam Khu, A.Pluakdaeng, Rayong.21140, Thailand. _ e
n ity s the ability of 2 weigh lisplay nearly i readout of
ttest condtic the same foad withir mm: 1230 14 of i spacy. placed i the middle of the
Calibrated Place: ALS Laboratory Group (Thailand) Co., Ltd.{Balance Room) ihing pan i the same manner, iotion s used o ond bt i essore points {
quantitatively. defined accordi OIML R76)
616/10 Moo 5 T.Maenam Khu, A Pluakdaeng, Rayong.21140, Than[and ~ pwmm e *
i X Nominal Value : (Low Load) _ 10.0000 100.3903 Nominal value : 50 g
Calibrated By : Mr.Chonchai Inthana L Calibration 10 g 10C.0002 Tolerance 0.0004 g
Calibration Date: Thursday, May 06, 2021 Procedure No. :  This calibration was conducted by Tolerance “Tg9.9809
Using in-house calibration procedure number {W1-003) 00001 g 106.0000 Difference
Based on UKAS LAB 14 ! 10.0000 100.0000 1
. i - Nominal Value : (High Load) | 10.0000 99.9299 R
Metrological data : Ambients Conditions: 00 g [ T T00.0001 -3
Capacity: 150 g Readability: __ 0.0001 g Temperature : 21.9°C + 50°C Tolerance ? 10. qug 100.0001 - < T
Humidity : 480%RH £ 100%RH 000071 g 9.5999 100.0000 5
Reasons for calibration Pressure _ + _ . 9.9998 100.0001 > 6 -
[ New Instatilaton  [] Service / Repaired o Condition: Good Operate [ Fair Standard Deviation 0.00010 0.00010
Measurement Method UKAS Publication Ref :Lab 14 Linearity
The linearity, ity r. Describes ic curve of 3 weighing in om the lincar slope.
The measurement uncertainty stated is the expended unmnamty which is obtained from the standard uncertainty multiplied by the coverage
factor (k=2) to provide a level of of ssw Itis ined in with the Guide to Expression of Uncertainty in Tolearance  0.0002 ¢
(GUM). The calibration certif to National Standards, which realise tie unit of measurement " Nominal Value e e S - T
according to the International Standard Syslem of Units (sn Repon of Tolerance came form list of Sartorius Metrological Specifications. lominal Value Conventional Mass Value Displayed Value Deviation Uncertainty
. (@ O @
Traceability: 001 6.0100 0.0100 0.0000
0.05 0.0500 0.0500 0.0000
; o
Model Number ! Description Traceability iCetificate No. Due Date _ _ 01 0.1000 0.1000 0.0000
YCS011-522-00  :Sartorius weight set 1mg - 200g E2.YCSO11-522-00 Sartorius 119934 D-K-19398-01-00 _10-Sep-2021 05 ‘l":ggg o §g°° _0.0000
ZEEE HDEERESREL e i O — 1 . 1.0000 0
MHB-382SD Humidity/Barometer/Temp Lytron MHB-3825D SPC-RY 19203076 i 1-Sep-2021 N 71 575665 0.3506
- — 5 "5.0000 5.0000 h 0.0000
10 10,0000 10.0001 0.0001
This certificate relate and apply this equipment only. S 20 20.0000 20,0001 0.0001 5.0
This certificate may not be reproduced other than in full except with the i T 10 100.0001 0.0002 ~0.0602¢ 5028 1
prior written approval of the Verification Operation Division Sartorius Crnr~2 A R
(Thailand) Co., Ltd. M End of Report.
P

ISG/IEC17025. 26/03/2020 R2

Mr.chonchai lnnh:nznc:hm:al Manager}

ISO/IEC17025. 26/03/2020 R2




ALS MULTIPOINT CALIBRATION REPORT ALS MULTIPOINT CALIBRATION REPORT
[ Date 4-Jan-22 Name NOXx Analyzer [ Date 4-Jan-22 Name NOx Analyzer
HORIBA Model APNA-370 HORIBA Model APNA-370
Serlal No. 14BEHOEQ [[>] BKK_FS1064 Serial No. H73KYD1M D BKK_FS0797
Callbrator Teledyna AP| Model 700 Ci Teledyne API Model 700
Serlal No. 847 Serial No. 947
Std. Gas C (PPM) 51.33 Cylinder No. LL36633 Std. Gas C (PPM) 5§1.33 Cylinder No. LL36633
Cyiinder Pressure (psi) 1200 Certified By Alrgas Inc. Cylinder Pressure (psi) 1200 Certified By Alrgas Inc.
Certified Date 18-Mar-14 Expired Date 18-Mar-22 Cortified Date 18-Mar-14 Explred Date 18-Mar-22
Point CALIBRATION RESULTS Polnt CALIBRATION RESULTS
Ideal Actual NO Error NO %Error NO Actual NOx Error NOx %Error NOx Ideal Actual NO Error NO %Error NO Actual NOx Error NOx 9%Error NOx
ZERO 0.00 0.10 0.10 0.10 0.10 0.10 0.10 ZERO 0.00 0.10 0.10 0.10 0.10 0.10 0.10
1 100.00 99.00 -1.00 -1.00 100.70 070 0.70 1 100.00 99.70 -0.30 -0.30 101.00 1.00 1.00
2 200.00 199.40 -0.60 -0.30 201.50 1.50 0.75 2 200.00 198.60 -1.40 -0.70 201.30 1.30 0.65
3 300.00 298.60 -1.40 -047 302.30 230 077 3 300.00 299.00 -1.00 -0.33 299.20 -0.80 0.27
4 400.00 401.40 1.40 0.35 398.00 -2.00 -0.50 4 400.00 402.10 2.10 0.53 399.50 -0.50 -0.13
AVERAGE (%) 0.26 0.36 AVERAGE (%) 0.14 0.27
400 - 400 '

o /

/

/ o
200

/

/ 200 /
100

100 200 300 400

—i—ldeal —¢—ActualNO  —— Actual Ni

IOx

Callbrated By

=

{MrJirawut Sakam)

Approved By

_iFdWT

(Mr.Sarayuth  Jittranont )

0 100 200 . 300 400

—i—Ideal —4—ActualNO == Actual NOx

Callbrated By

e a

(Mr.Jirawut Sakam )

Approved By

vy

(Mr.Sarayuth  Jittranont )

Field Environmental Scientist (3) Assistant General Manager Fleld Environmental Sclentist (3)
ALS Laboratory Group

FORM NO.: F 06-056 REVISION NO.:- ISSUE DATE: 02/04/12

Assistant General Manager

ALS Laboratory Group

FORM NO.: F 06-056 REVISIONNO.:- ISSUE DATE: 02/04/12

63/14-15,67/35-36, Soi Petchkasem7,7/1, Petchkasem Rd,
Watthapra, Bangkokyai,Bangkok 10600 Thailand.

ALS
MULTIPOINT CALIBRATION REPORT AT Tel: (66) 02-8680812413 Fax: (66) 02-8680860 wwwjiranates.com
q Date 4-Jan-22 Name NOx Analyzer
HORIBA Model APNA-370
CEeRTIFICATE OF CALIBRATION
Serlal No. TAVBE544 b} RYG_FS0272 )
Callbrator Talach APl Model 700 Cerlificale No: WS$-13072021
y! Pege | of 2 pages
Serial No. 847 Meosurement Ilem : Cuz snemomeler with cate logger.
Std. Gas Ci (PPM) 5133 Cylinder No. LL36633
Manufecturer : Data logger: Novalynx.
Cylinder Pressure (psl) 1200 Certifiad By Alrgas Inc. : Cp oncmometer. Novaiyw.
18-Mar-14 Ired Date 18-Mar-22 i i
Crtified Dete = Expl ar Model/Type : D33 loggen 200-WS-25LE. j REVIEW BY ‘7}( H
CALIBRATION RESULTS + G sremomete WS 02 4 i
Polnt | APPROVED BY i
ideal | ActusINO [ EmorNO | %ErorNO|  Actual NOx Error NOx |  %Error NOx Serial Number Dota tagger: 45375 j g
ZERO | 0.00 0.05 0.05 0.05 0.10 0.10 0.10 Gup enemonner: | ) :
S 1o Y | NEXT CAL. DATE
1 100.00 99.10 0.90 0.90 100.1 ] 0.10 e e o AVG_£8041 P
2 200.00 198.60 -1.40 070 199.00 -1.00 0.50  Cop amemometer:
3 300.00 298.70 -1.30 043 30050 0.50 0.17
4 400.00 398.00 -2.00 -0.50 398.70 -1.30 033 Customer .
. Khwaeng Suan Luang, Khel Suan [usng, Banghoh 10250
AVERAGE (%) 0.50 -0.09
Test Conditions 900
100 &
I
400 AL
/ Tesl Conditions 108 °C
300 0.4 nPa
ait humidity 285 HEH

200 /
100

0 100 200 300 400

—i—Ideal ~—+—ActualNO —@—Actual NOX

Calibrated By

5 -
(MrJirawut  Sakarn )
Fleld Environmental Sclentist (3)

Approved By

=

(Mr.Sarayuth  Jittranont )
Assistant General Manager

ALS Laboralory Group
FORM NO.: F 08-056 REVISIONNO.:- ISSUE DATE: 02/04/12

Calibration Proceduse Ca.poeli arige ou

400 12.) EDR1: 2008 Fower Performance Measremers of Elec

y Procusng Wnd

omete: Calbration: Frocec.e - Version 2: 2009

Tiaceability

reaize lhe oot of

8 nstiue of

Measuremenl Dale

: Jut 29. 2021

lssued Date : Jut 29, 2021

e

Approves Sipuelan ..

JIRANATE ASSOCIATES Co,_y1r: *

HIS CERTIFICATE MAY NOT BE REPROCEDUGED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN
OBTAINCD IN WRITING PROM 11C | ABORATORY.



ISR

J 63/14-15,67/36-36, Soi Petchhasem7,7/1, Petchkasem Rd,
Watthapra, Bangkokyai,Bangkok 10600 Thailand.
Tel: (66) 02-8680812#13 Fax: (66) 02-8680860 www jiranatee.com

Continuation of Cerlificale of Calibration Number Certificale No: W$-13072021

Page 2 of 2 Pages

Result of catibration: B without adjustmen:
Calibratio:

O vt adjustment
in the sange of 1 - 16 m/s at & calitration iterval of 1 s,

Tre results of cs.

tion 2rd associztec messurement unceriginies are recored it tne isble bewow.

Vg Reading Viyer Beading Crror Uncerlainty

m/s m/s {m/s) (%)
2.067 20 0.1 24
4128 4. 09 12
6.03 6.1 01 097
799 80 09 084
10.00 101 01 039
12923 122 02 072
1399 143 03 047
1598 18.4 04 035
1503 153 03 038
1299 13,1 25 069
11901 1 9.3 0.57
9.01 9.0 00 087
695 7.0 93 ogl
6177 EXl 0. 097
2972 a R 16
1.044 09 2.1 £3

UUC*: Uit Uncer Cai:

Toe repertec oxc

rat

~ged uncerlenty is bases o stancerd unceiwinty multiplec by s
o5%

a2 providng e leve. of
comfidence of

oxm:

Appendix 1 Insiramentatons

Calibiation | Certiticate Report,
NO Sensor Manufscturer | Motel/Type Range
Dste Number

3 Piiot s TESTO \C cc3s2145 | Suy 16, 2020 M-0C3520 & - 36 wis
2| Prezsion Dffeerta. Pressure Mister Zogak: =25 Juy 16, 2020 M-0L3£-20 5 - 3C e

3 ety tansd.cer (bt vire) TSN Juy 20, 2C2C | M C03634-20 C-5ws

“ Terpersiure searcs 30, 202 ci-c27-6c 30 70T

5 Reiatys homicty Ve 30 252" ~i1-03ca2021 0 - iCC *A-
& Aimosperic pressare Zogat Marc a0, 202 £°.01032021 500 - 1100 n7e
7 Wie turne! €330V 0 - 5C i

*"End of cerlificate of calibration™*"

JIRANATE ASSOCIATES €0, L1,

63/14-15,67/35-36, Soi Pelchkasem7,7/1, Pelchkasem Rd,
Watthapra, Bangkokyai,Bangkok 10600 Thailand.
s Tel: (66) 02-8680812#13 Fax.: (66) 02-8680860 www.jiranatee.com

Continuation of Certificate of Calibration Number

Fages 2 o 2 pages

Resull of calibration: L] Witnou: adjustent I Wih adjusiment.
Calibration in the range o* O - 360 * al & calibration inierval of 45",

The resulis of calib-ation and asscciated measurement unceriginties ere reporied in {able below.

NAC

I G

63/14-15,67/36-36, Soi Petchkasem7,7/1, Petchkasem Rd,
Watthapra, Banghokyai,Bangkok 10600 Thailand.
Tel: (66) 02-8680812#13 Fax: (66) 02-8680860 www.jiranatee.com

CERTIFICATE OF CALIBRATION

Measurement item

Manufacturer

: Wind dire;

Certificate No.. WD-13072021
Page 1 of 2 pages

cticn sensor with dats logger.

: Data togger: Novalynx

© Wind direction sensor: Novalynx.

Model/Type

: Data logger: 200-V/S-251.B,

: Wind direclion sensor: WS-02F.

Serial Number

: Data logg:

AB3T75.

1 VIng direction seasor: -

D No

: Dats logger: RTG_FS0413,

: Wind divection seisor: -

Customer

Environmental Condition:

Tnhe measureTeni was car

Measurement Method:
Tre wind direction sznsor

tine .ase’ is used for
Jections.

Note: The UJC

Teaceability:

The mess se
Ce

Nt reslis

Measurement Date :
Issued Date H

Performed by
[ 14 Sorasst Thechatad
[ tss Orstnal Wivatw

calbraton sccording o comparson etiod wi

8s waired up for | hou prior 10 the

ALE ladoratory group (T-aitand) C

104 Phatthanskan 40, Phatthanasan AdKhweeng Suan Luang. Khe: Suan Luang. Bavghos 10250
land.

d ol n an aTsient wemoersive of (23231°C, and relatve humdiy of (402 0N

v reference engle measurement electronic theadal

and

Tre messusreTen! were take

at 45" intervails in clockwse anc counterclod)

“oration being pe-fored

are fa. ‘e lo the ermavonal sysieT of oiits (S twough Certficate No: CC563-G7-0045.

fe No: KWS63/0042,

Ju. 29, 2021
Ju 29, 2021,

j;@z_

M. Paringa Byoncha-oen.

Approved Signator

JIRANATE ASSOCIATES €0, 17D,
Teshinza. Support
and Calioratsn Mansger

T

Certificate No: WD-13072021

T Nominel Angle | Standard Rcading | UUG* Reading | Error Uncertainty
NO | Turning Direction o o o © 0
1 07360 360 359 a 30
° 25 48 2 3 30
3 oc 90 87 -3 30
4 N 135 iag 134 .! 30
5 Olasnedae 180 i8¢ ‘el 1 20
19 225 228 22e 3 30
7 270 276 273 3 30
[ 3i5 BE sie 3 50
B 01360 360 355 5] 30
10 45 £85 42 -3 30
n 50 o0 87 3 30
vl N 135 135 134 ! 30
1y | Coume Glschse 180 180 ) 30
14 f28 228 3 30
15 270 270 27 3 30
16 315 315 3 30
UUC™ Unt Unser Catoration The reported expanded uncertamty is based on swaderd ancertainy & oliplied oy a coverage face

07 k2 provaing & lesel of confidence of spproxiTaely S5%

***€nd of Certificate of Calibration™*

J

NAC

JIRANATE ASSOCIATES CU., 17T

THIS CERTIFICATE REPORT MAY NGT BE REPROCEN

J
NAC

Meapurement Iem

Manutacturer
Model/Type
Serial Number

12 No

Gustomer

Test Conditions

Test Conditions

Catibrstion Procedure

Tigceabitty

Measurement Date

Issued Dale

< by
M bt soranit “hacraas
O wise Cretve

EXCEFT IN FULL UNIESS PERMISIION 7 CR REFRONUCTICN HAS BEEN
OBTANGO I WRITING FRON THU LABORATCPY

63/14-16,67/35-36, Soi Petchkasem?7,7/1, Petchkasem Rd,
Watthapra, Banghkokyai,Bangkok 10600 Thailand.
Tel: (66) 02-8680812#13 Fax: (66) 02-8680860 www jiranatee.com

CERTIFICATE OF CALIBRATION

Cerlificote No: WS-12072021
Page | of 2 pages

: Cup anemomeler win dea togger.

: Dete logger: Novaiynx.

Cuz anemometar; Now:

1
{ REVIEW BY ..
i

ﬁ e '/) )

Deto logge~: 200 WS 2508
Gup anemomiete. ¥S-02F.

APFROVED BY ..
. Cate logger:

- Cup svemomesar . e /1755

- Cate wogger: AYG £50412

Cuz anamometer

ALS \aboratory greup (Thavercl €o. W2

Kewaeng Suan |usng. K-t Suan i Bangiox 10250

Tha'land

< wind wnaet o 900 cm
2nemon 100 o’
Diameie of mountig pive m

Bloceage 2t o

IEC 614931 '

Tursines;

Prodanng vine

MEASNET Anc

ich 2 2059:

Tois ceivreten documets the eatle o -aliema.  standard,

reaize e .m0

meesuremenls 85007

o the e

tons. sysiem of ws (57 tvougt hatore: I

 Ju P9, 2071
T Jut 29, 2021

FITERNER

J
NAC

[IRANATE ASSOCIATES CO,, 17,

THIS CERTIFICATE MAY NOT B¢ REPROCCDUCED EXCERT IN FULL UNLESS PCRMISSION FUR BEPHODUCIION MAS BEEN

OBIAINED IN WRITING FROM THE | ABORATORY.




J 63/14-15,67/35-36, Soi Petchkasem?7,7/1, Petchkasem Rd,

63/14-15,67/35-36, Soi Pelchkasem?7,7/1, Petchkasem Rd,
Watthapra, Bangkohyai,Banghkok 10600 Thailand.

A Watthapra, Bangkokyai,Bangkok 10600 Thailand.
BN e A T N 12413 Fax: N iranatee.
ol (68) 02-86808124 ax: (66) 02-8680860 wwnwjiranatee.com FEAS AL o0 s 1E T D Tel: (66) 02-8680812#13 Fax.: (66) 02-8680860 www jiranalee.com
Conlinuation of Certificate of Calibration Number Certificate ::;Ew::zrs; CERTIFICATE OF CALIBRATION
Certificate No: WD-12072021
Result of calibration: I wihout scjuctment O wiln adiusiment Page | of 2 pages
Calioration ir. the range of | - 16 mfs at a celioraten inteval of 1 mrs. Measurement ftem + Wind direction sensor with dala iogger.

Tre resulls of calizration and sssocaied measurement uncertalnlies ere reporied in Lne tedle Selow.

Manufacturer ; Dale togger: Novalynx.
Vare Reading - Reading Error Uncertainty : Wind direction sensor: Novalynx.
mis s (m/s) )
2075 29 el 25 Model/Type Osta logger: 200-WS-25L8.
4159 <1 01 13 : Wind direction sensor: WS-02¢.
5.96 60 00 098
801 &1 ol 065 Serial Number Dot logger: AS374.
1203 101 il 077 - wind direction senso: -
1202 122 02 065
1308 143 03 041
d D No : Data logge: RYG_FS0412,
1603 164 04 059 -
s Wind girection sensor: -
1498 153 53 045
1200 132 oz 051 i
ol T o 052 Customer : ALS taboratory grop: (Thatiand) Co.lid.
207 o o0 507 104 Prstthanaken 40, Phatthancken Rd.Knwaeng Sian Lusng. Khet Sua~ Luang. Bang-os 10250
701 70 FE) 081 ailand,
5196 5. -G 098
2980 31 o % €nvironmental Gondition:
1037 09 0.1 54 The weasuement wae camied out in en ambient temperaiure of (2323)°C. anc relative numidiy of (40=100%.
UUG* Uil Unger Catioration
Tne resoried expended o i ' based o standwc uncerlatyy mullclied by 3 coverage facior k=2 oovding 3 level of Measurement Method:
ecnidence of approximaety 9% The wind direcion sensor sa’oration according o comparison metnod wih reference sagie measureTetl electronic theodo'iie and
vae laser s used o ax's sontroL The measurement were faken ot 457 Intervals in clockwise and counterciociwise
Appendix 1 Instrureniations direcions
Calibration | Cerlificate Report
NO Sensor Monufecturer | Model/Type ot Range
ate Number Mote: The UUC was warmed ap for 1 hour pric- 1o the calibration peing performed
i Pt st TOSTC NG| Q6352148 | Juy 16 2020 | Mvn0C33-20 £ 30 s
2 Pressicn Dfferertial Pressure Meter Zog.at 2PNZSCO July 16, 2020 MW-0038-20 & - 30 m's N
3 5 INC. sess2 G- 5w Traceabitity:
3 Zogat B 0C The messremen resuis are Faceanls o lhe infernstional system of unts (S rhrougn Certfisete Mo: CC563-07-0045.
B Zogat R R-03032021 S0C %nn Certficate Mo: KW/S63/0044.
B Remosherle pressaie Zogiat DSRIHP 6701032021 | 500 - 1100
7 vird el cssom MP3302 - - G- 50t Mcasurement Date . Ju 29. 2021,
Issued Date 1 Jul 29, 202)
**End of ceslificate of colibration®**
A( Performed by Approved Signatory.
JIRANATE ASSOUIATES €O, 17D, B3 1. Sorau. Thazhatad Wi, Paringa Boorenaroen.
O wiss Oratral ¥rwstwinays \JIRANATE ASSOCLATES €O, 1. Technizal Support
snc Calisrazon Mansge:
THIS CCRTIFICATE REPORT MAY KOT BE REPROCEDUCED EX0EPT IN FULL UNLESS PERMSSION FOR REPRODUCTION hiS BESN
CRTAINED I WRTING FROM THE (ABDRATOR
X J 63/14-16,67/35-36, Soi Petchkasem?7,7/1, Petchkasem Rd,
63/14-15,67/35-36, Soi Petchkasem?7,7/1, Petchkasem Rd, R :
. N Watthapra, Bangkokyai,Bangkok 10600 Thailand.
Watthapra, Bangkohyai,Bangkok 10600 Thailand. . L
N . TN ST L i Tel: (66) 02-8680812#13 Fax: (66) 02-8680860 wwwjiranalee.com
S AT s Tel: (66) 02-8680812#13 Fax. (66) 02-8680860 www.jiranatee.com

Continuation of Certificale of Calibration Number Certificate No: WD-12072021 CBRTIPICATG OP CAL' BRAT{ON

Fages 2 of 2 pagos

Certificate No: WS-03072021

Page 1 of 2 peges
Resull of catibration: [ Withou: adjustment M Witk adjustment.

Measurement ltem : Cup enemomster with dals logger.

Cevaration in the range of 3 - 360 ° sl & calibration interval of 45°.

The resulls of caliv-ation and dssocisted measuremsnt uncertsinlics ate reporied in ‘sble b Manufocturer : Dele logge™: Novelyrx.
: Cup aremometer Novalyn

Nominat Angle Standard Reading UUC* Reading Error Uncerlainty . 7
NO | Turning Direction  Dat 2003250 i ; ot
9 o o I o L0 Model/Type Daia logger: 200-w8-250L. { REVIEWBY .. 4 1

: Cup anemometer: WS-02F. i

1 07350 360 359 3 20 Cup aremometer: WS-32 H

2 5 « Y 3 s A

a5 2 hd 30 Serial Number Da'a logge’: A4PB6. #PPROVED BY
3 o0 o0 87 -3 20  Cup anemomeeter: - : wht
4 135 135 133 2 30 ' o
Slogwise XT CAL DATE .o

5 180 180 178 30 12 Ne : Data loggen: RYG FSQOUET. e —

o 225 225 226 1 30 : Due snem:

7 270 270 273 3 50

s 318 315 318 3 30 Customer

o 0/3¢0 300 359 1 30

10 45 45 a2 -3 50

" $0 o0 &7 3 30 Test Conditions < wine crose fest seclion a'ea 00

12 i35 135 133 2 50 : Anemomser fronal 2ve 10 e’

Coumer Cizawse

13 180 160 i7e -2 30 Cameler o mounting woe s

14 228 205 22¢ i 30 Blochage ralic of lest object o w1

5 270 270 3 30

o s . s 20 Teat Conditions K lempereture 24 w08 ¢

- & peseure 10063 =04 hPa

UUCH: Uit Urder Gefivaton Tre repericd expanded dn .
{Relatue €7 humct 60z 235 RH

tor #=2 poviding & e/l of senfidenze of aparoxmately 95%

Cotibration Procedure

- was tarriec oul bese on:
61400-12 ° €G.1: 2005-Fower Periotmance  Mes
Turbines:

3t Ewcicty Produ:

MESSNET Anemumeler Celbraton Procedure - Version 2 2009,
“*€nd of Cer

Traceability This celizrslion coeumenis e acessle o nalional

stancard,  Wrich rzalzz e unit of
reasuiemenis atue-Eng o the mlerationa. sysem of urhs (Sh Wwough Nators istue of

N ] C Merology Taland (NIT)

roment Dt
JIRANATE ASSOCIATES €O..0TT. | Meosuroment Dote
/ Issuzd Date

Calivrated
& . 52
O Miss Orata

Approved Signatory: .

srinya Boomcrarcen

iataitsze

echninal Suanort

ant Calizration Maa

THIS CERTIFICATE MAY NOT BE REPROCEDUCED EXCEPT IN PULL UNLESS PCRMISSION FOR REPRODUCTION HAS BEEN
OBTAINED IN WRITING FROM THE LABORATORY.



J 63/14-15,67/36-36, Soi Petchkasem7,7/1, Petchkasem Rd,

NAC

Continuation of Cerlificate of Calibration Number

Result of catibration: B3 without squstment

Caliz-ation ™~ the range of } - 16 mis &l &

The resai's of caliccadon ard associatec m2as.rement uncerts:

O win agjustnent

caiibrater intervel of 1 /s

s ate reperied

Watthapra, Bangkokyai,Bangkok 10600 Thailand.
Tel: (66) 02-8680812#13 Fax: (66) 02-8680860 www.jiranatee.com

Cestificale No: WS-03072021
Pace 2 of 2 Pages

‘ne tetie dalow.

Vero Reeding Voue- Reading €rror Uncertainty
/s m/s ) %)
2.087 20 EX 24
4.150 al o1 12
599 80 00 Kl
801 80 00 0.73
1002 102 02 058
1158 125 05 056
1397 145 03 0.55
1602 166 05 026
1456 155 05 037
1303 134 04 0.60
1057 N2 02 069
.02 A 21 0.65
7.02 20 00 081
5105 50 02 088
3018 30 20 15
1037 09 0.1 47
UUCY; Un Unger Cai-ation
The recoried expanced unceriainty is basec oo SanCard uaCerlainly T.Uniec Dy a coverage factor ks2  proviea a leve. of
confidence of approximately 95%
Appendix 1: Instrumentatons
Calibration | Gerlficate Report
NO Sensor Manufacturer | ModeUType Range
Date Number
1 Piot statc 1ESTO INC. 06352145 | cuy 1o, 2020 MFY-CC35-2C & - 30w
2 Precsicn Differertial Pressute Meter Zegley DPMZSCC Suy 16, 2020 MN-0C35-2C 5 - 30 m's
3 Al velozty tansgucer (Fot varel TS iNC, B455-12 July 20, 2020 M-CO384A-20 Q- &m/s
& Temperaiue Zeglan DSA-THP March 30, 2027 CL-G27-64 -30 - 70°C
5 Prigtice humidty Zegled SSATIP Wtz 20, 202° 703062021 T < 10C %
s Arospherc pressure Zogtes SSATIP Weren 20, 202 BrO1032C21 50C - 1100 s
7 Wind Lurre! E5SCM MP33C0 0 - 50 Hz
*4end of certficale of calibration®™
J 63/14-15,67/35-36, Soi Petchkasem7,7/1, Petchkasem Rd,

NAC

Continuation of Cerlificale of Calibration Nu

Resull of calibration: 1 Witho st adjustme:
Gatbraton in h

mber

n: [ witn sdiustment.

age of O - 360 © at a catibration interval o 4567,

Watthapra, Banghkohyai,Bangkok 10600 Thailand.
Tel: (66) 02-8680812#13 Fax: (66) 02-8680860 www.jiranatee.com

Certificale No: WE-03072021
Fages 2 of 2 pages

e

63/14-15,67/36-36, Soi Petchkasem7,7/1, Petchkasem Rd,
Watthapra, Bangkokyai,Bangkok 10600 Thailand.
Tel: (66) 02-8680812#13 Fax.: (66) 02-8680860 www.jiranatee.com

SIS SIS G0 L

CERTIFICATE OF CALIBRATION

Certificate No: WD-03072021
Page 1 of 2 pages

Measurement ltem : wind g

data ‘ogger.

Manufacturer : Dats logger: Novalynx.
: Wind direciion sensor: Novalynx.
Model/Type : Data logger: 200-wS-25DL.

: Wind direction sensor: WS-02F.
Serial Number : Daia logger: AA986.

+ wind direction sensor: -
ID No : Do 1 RYG_FSO087

: viing direcion sans0 -
Customer 1 ALS laborate"y graup fThalendy Co.ltd.

104 Prathsnasen 40. Pratianssen Re.kwosng SJan Luang, Khe: Suan Lugng. Bangrok 10250
Thattany.

Environmenlal Condition:

The messurement was ca'tied out in 3n ZTbENL teTpeswe OF (23231°C, and elalive humidiy of (4Cx)0)%.

Measurement Method:

The wind d'rection stnsor caiibra: theodolite and

coording to comparison method vitn reference angle Teasutement elecionic

line iase: is used for axis contol. Tne measu-emen. were tamen a3t 457 inmervals 1 c.othwise &nd rounterclockvise

directions.

Note: The UUC was warmee ud for | hour prior 16 tme cailbation being performed

Traceability:

Tre Teasurement resuis a'e lraceanle 1o tne interagtional syster of units 84 througn Ce-tficsle No. CC563-07-0045.

Ce: KW863/0044.
Measurement Date :Ju. 14, 2021
Issued Date s Juo 14, 2021,

NAC

JIRANATE. ASSOCIATES C6.,LT®.

=

127, Parinys Booncharozn.

Performed by
[ M. Sorsedt Thachsiad
[ mes Orangt vewatvitiays

Approved Sig:

Teskn szl Supdort
and Cal'dration Manager

THIS CCRTINICATE RCPORT 14AY NGT BG RCPROCENUCER CXCOET Ih FULL UNLESS PERMISSION FCP FEPRODUCTION HAS BECN
CBTARNGD Ih WRITING FROM THE LABORATORY,

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthom Rd,Bangbumru, Bangplud Bangkok 10700 THAILAND.
Tel.0-2435-8800 Fax.0-2433-1679 e-mail:cal-center@sithiphor.com hitp://wwwisithiy vcom

L/ i
NSC-TISI-TIS 17025

Tre resulls of calbration and assozieted measurement uncertainlies are reporied in leb.e below.
Nominat Angle Standard Reading UUC* Reading €rror Uncertainty

NO | Turning Direction . . . . "

] 9] ) ) =)
1 0/360 360 350 B 10
2 25 a5 42 -3 20
3 °3 87 3 30
a 135 132 3 30

Cloznwise
s 180 178 2 30
6 225 227 2 30
; 270 275 3 30
8 25 318 3 20
B 360 359 N 20
0 a5 4z -3 30
" Q0 &7 i) 20
1z 135 t25 132 -2 50
Counter Clochurse

13 180 80 178 2 30
14 z25 225 227 2 30
15 270 270 275 3 20

215 E 318 3 20

¢ & el of conficece of

approxiTately 95%

***€nd of Cerlificete of Calibration®"*

J

JIRANATL ASSOCIATES Ce., 17D,

- Catioration The ‘eported excanded uncerlainty s besed ¢n standa'd ancetanty madipiied by a coverage ‘ac-

Cert. No. : ACC21009
Pages : lof3

Calibration Certificate

Equipment : SOUND CALIBRATOR
Manufacturer : RION

Model : NC-74

Serial No.: 34178123

ID No.: RYG_FS0215
Condition As Found : GOOD

Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD.
104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,

BANGKOK, 10250 THAILAND.

Location : - RevIEW BY .7/ A5 2 .
Ambient Temperature : (23.0%3) °C "
Pressure : (1013 £3) kPa APPROVED BY 3;( EZ E
Relative Humidity : (500 £20 ) % )
qlsfop
exroas owre 4/t
Received Date : 05 AUGUST 2021 :

09 AUGUST 2021
11 AUGUST 2021

Calibration Date :
Date of Issue :

Calibrated by : Nathakom Pisutpaisan

7 s

( Thanakul Petchurai

Approved by :

This certificate is issucd in accordance with the requirements of ISO/IEC 17025 standard, may not be reproduced

other than in full, except with the prior written approval of the head of Calibration Laboratory.

OF-TS12-04-04-020664




SITHIPO Rw SITHIPORN ASSOCIATES CO,LTD.

SITHIPORN) SITHIPORN ASSOCIATES CO,LTD.
associates - CALIBRATION LABORATORY

Continuation of Calibration Certificate

assoclates CALIBRATION LABORATORY
Continuation of Calibration Certificate
Cert, No. : ACC21009
Job No. :VC64AC0058
Pages 3 20f3
Calibration Procednre : CP-AC-03
Calibration Method :

This equipment was calibrated by based on IEC—60942-2003 Standard.
The sound pressure level, frequency and total distartion of the sound calibrator was measured using the reference
microphane.

Condition of this result of calibration :
1. Reference Standard Instruments :

Instrument Model Serial No. Cert: No. Due Date
‘Waveform Generator 33511B MY52302742 EF-00 1\'1_-21 10-Feb-22
Digital Multimeter 33461A MY53220104  EEL.BP. 0510264 10-Feb-22
Digital Multimeter 8846A 1997025 EEL.BP. 06/9264 05-Feb-22
Digital Multimeter 33461A MY53220116 ~ EEL.BP. 04/0264 10-Feb-22
Programmable Attenuator MAT-1070 62100114 1500~0777‘QE 08-Mar-22
Condenser Microphone 4180 2977900 AA-1008-21 05-Feb-22
Measuring Amplifier NA-42KAl 34560495 AA-3003721 16-Feb-22
Audio Analyzer AVR-3360A  V744B6069 EF-00 1_9'»21 10-Feb-22

2. This result of calibration was found accurate as shown on date and place of cahbratlon for this calibrated item only.

3. This certificate is bl

QF-TS12-04-04-020664

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Rd, Bangbumru, Bangplud Bangkok 10700 THAILAND.
Tel.0-2435-8800 Fax.0-2433-1679 e-mail:cal-c b

to the i i system of unit maintained at
3.1 National Institute of Metrology (Thailand),
3.2 Thailand Institute of Scientific and Technological Research (TISTR).

- LOFr

NSC-TISI-TIS 17025
I

com t(p 77

Lcom

Cert. No. : ACC21009
Job No. : VC64AC0058
Pages : 3of3
Result of calibration :
1, Sound pressure level
Specified sound Measured Deviated Tolerance
pressure level value value . | Uncertainty | . limit
(dB) (dB) (dB) (dB) @B
94 94.06 0.06 0.14. 0.40
<
2. Frequency Y
i
Specified Measured Deviated Tolerance
Frequency value value Uncertainty l‘ Timit
®2) 2) (%) % | 1
1000 1001.5 0.1 0.1 Y
3. Total distortion
Measured value (%) Uncertainty (% ) Tolerance limit (% )
1.67 010’ 3.0

‘The reported uncertainty is based on a standard ﬁm:enainty multiplied by coverage factor k =2

or any value ing

ding a lavel of of app! ly 95 %

End of C Certificate

QF-TS12-04-04-020664

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
essotiates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. ;: ACL22054

Pages

Calibration Certificate

Equipment : SOUND LEVEL )
Manufacturer : RION

Model : 'NL-42/ Microph
Serial No.: 00233184 /1448
ID No.: RYG_FS0025
Condition As Found : GOOD

lof8

Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD; "/
104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG;
BANGKOK, 10250 THAILAND.

Location : =

Ambient Temperature : (230 3) °C W BY

Pressure : (1013 £3) kPa

Relative Humidity : (500 £20 ) % APPROVED BY

Received Date : 14 JANUARY 2022

Calibration Date : 21-24 JANUARY 2022

Date of Issue :

Calibrated by :

25 JANUARY 2022

Nathgkor Pisutpaisan

Approved by :

=

Thanakul Petchurai

This certificate is issued in accordance with the requircments of ISO/IEC 17025 standard, may not be reproduced

other than in full, except with the prior written approval of the head of Calibration Laboratory.

QF-TS12-04-04-020664

Cert. No. : ACL22054

Job No. : VC65AC0043
Pages :20f8
Calibration Procedure : CP-AC-01
Calibration Method :
This equipment was calibrated by based on IEC-61672-3 (20 ,sqqn:d level meter (SLM).

The SLM had tests to Acoustical and Electrical signal tests of freg;

ighting with Anechoic chamber and Reference
Standard Instruments. :

For tests results of each items were made by observation of ¢ach Instroments diSp)éy and also with SLM's display.

Condition of this result of calibration :
1. Reference Standard Instruments :

Instrument Model Serial No.
‘Waveform Generator 33210A MY48017076
‘Waveform Generator 33511B MY52302742
Digital Multimeter 33461A MY53220104
Digital Multimeter 33461A MY53220076
Digital Multimeter 34461A MY60024273
Programmable Attenuator MAT-1070 62100114
Condenser Microphone 4180 2977900
Measuring Amplifier NA-42KAI 34560495

2. This result of calibration was found accurate as shown on date and place of calibration for this cnhbmted nem only.

3. This certificate is traceable to the i 1 systern of unit maintained at :

3.1 National Institute of Metrology (Thailand).
3.2 Thailand Institute of and Technol

QF-TS12-04-04-020664

P



SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.

aesociates. CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22054
Job No. : VC65AC0043
Pages : 3of8

Summary of Measurement Result ;

Uncertainty | Maximum-permitted
Parameter Pass | Fail | ! uncertainty of
(dB) y
measurement (dB)
1. Absolute sensitivity v - 0.2 g NA
2. Self-generated noise v - .02 N/A
3. ical signal tests of freq Y gl -
125Hz v - 03 - ] 0.6
1000 Hz v - 03 ¥ 06
8000 Hz v - 04 . 07
4. Electrical signal tests of frequency weightings '
For 10 Hz 10 4 kHz v - 03 0.6
For >4 kHz to 10 kHz v : 03 i 0.7
For > 10 kHz to 20 kHz - - - T
5. Frequency and time weightings at ] kHz v - 0.2 - 0.2
6. Long - term stability v - 0.1 XS
7. Level linearity on the reference level range v - 0.2 0.3
8. Level linearity including the level range control v - 0.2 0.3
9. Tone burst response v - 0.2 0.3
10. Peak C sound level v - 0.2 0.35
11. Overload indication v - 0.2 0.25
12. High level stability v - 0.1 0.1

QF-1812-04-04-020664

> 2L

SITHIPORN: SITHIPORN ASSOCIATES CO,LTD.
Frrniistes CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22054

Job No. : VC65AC0043
Pages : Sof8
4. Electrical signal tests of frequency weightings
Weighting network response with relative to 1 kHz.
Frequency Deviation from various frequency weighting responsc curve (dB)
() Flat Coweight | A-weight Aeseptance
Limits
63 0.0 -0.1 00 420
125 0.0 0.0 0.0 +1.5
250 0.0 0.0 0.0 +1.5
500 0.0 0.0 0.0 +1.5
1000 0.0 0.0 0.0 1.0
2000 0.0 0.0 0.0 +2.0
4000 0.0 0.0 0.0 +3.0
8000 0.0 0.1 0.1 5.0

5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kHz

Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
A - weight 94.0 0.0 -
C - weight 94.0 0.0 +0.2
Flat 94.0 0.0 +0.2
5.2 Time weighting at 1 kHz
Measured Deviated | Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
Fast 94.0 0.0 -
Slow 94.0 0.0 +0.]
Leq 94.0 0.0 £0.1
6. Long - term stability
SLM Display | SLM Display |  Deviated Acceptance
I'requency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 103
QE-T812-04-03-02000064 - AL .

SITHIPORN) SITHIPORN ASSOCIATES CO,LTD.
associates CALIBRATION LABORATORY
Continuation of Calibration Certificate

Cert. No. : ACL22054
JobNo. : VC65AC0043

Pages 40f8
Result of calibration :
1. Absolute sensitivity
Reference "Acceptance
Acoustic Signal Limit
(dB) (dB)
93.9 (93.96) 03
2. Self-generated noise
2.1 Normal test
‘ Measured Value
(dB)
14.2

2.2 The microphone of the sound level meter was replaced by electrical signal input device.

Frequency Measured value
Weighting (dB)
A - weight 10.8
C - weight 17.0
Flat 22.8

3. Acoustical signal tests of frequency weightings
Meter free-field aconstic response at a level of 84

Frequency Deviation from vari ghting response curve (dB)
(Hz) Flat Acc?pllance
Limits
125 0.2 0.2 0.2 +1.5
1000 0.0 0.0 0.0 + 1.0
8000 -0.9 -0.8 -0.8 £5.0

QF-TS12-04-04-020664

7

SITH ! ?O RN; SITHIPORN ASSOCIATES CQO,LTD.
wrsociates CALIBRATION LABORATORY

Continuation of Calibration Certificate

: ACL22054
Job No. : VC65AC0043
Pages : 60of8

7. Level linearity on the reference level range

Anticipated Measured Acceptance
Value Value ¢ Limits
(dB) (dB) (dB)
137.0 137.0 K]
136.0 136.0
135.0 135.0
134.0 134.0
133.0 133.0
132.0 131.9
131.0 130.9
129.0 129.0 0.0 1.1
124.0 124.0 0.0 x1.1
119.0 119.0 0.0 x1.1
114.0 114.0 0.0 +1.1
109.0 109.0 0.0 1.1
104.0 104.0 0.0 %11
99.0 99.0 0.0 +1.]
94.0 94.0
89.0 89.0
84.0 84.0
79.0 79.0
74.0 74.0
69.0 69.0
64.0 64.0
59.0 59.0
54.0 540 .

49.0 49.0 00 +1.1
44.0 44.0 0.0 +1.1
39.0 39.0 0.0 +1.]
34.0 34.0 0.0 + 1.1
30.0 30.0 0.0 +1.1
29.0 29.0 0.0 +1.]
28.0 28.0 0.0 + 1.1
27.0 27.1 0.1 + 1.1
26.0 26.1 0.1 1.1
25.0 25.1 0.1 + L1

QF-TS12-04-04-020664 -4



SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
ectates CALIBRATION LABORATORY

Continuation of Calibration Certificate

+ ACL22054
: VC6SAC0043
1 70f8

8. Level linearity including the level range control

Amicipated Measured Deviated Acceptance
Range Value Value “ya Limits
(dB) (dB) (dB).
Auto 94.0 94.0 ;
9. Tone burst response
Time Tone burst Anticipated Measured
duration, Tb Cycle Value Value
Weighting (ms) (dB) (dB)
0.25 1 108.0 107.9
Fast 2 8 117.0 117.0
200 800 134.0 134.0
Slow 2 8 108.0 108.0
200 800 127.6 127.6
0.25 1 99.0 98.9
SEL 2 8 108.0 108.0
200 800 128.0 128.0
10. Peak C sound level
Number of cycle Anticipated Measured Dcv‘i‘a(qd; Acceptance
in Value |Value,Lepesk|  Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 C 1830 R 0.0 -
One 136.4 136.4: 0.0 +3.0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB ) (dB)
Continuous 133.0 133.0 0.0 -
Positive half cycle 135.4 135.1 -0.3 +2.0
Negative half cycle 135.4 135.2 -0.2 £2.0

QF-TS12-04-04-02006064

=2l .

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Rd,,Bangbumru, Bangplud Bangkok 10700 THAILAND. NSC-TISI-TIS 17025
Tel.0-2435-8800 Fax.0-2433-1679 e-mail:cal-center@sithiphorn.com http://wwwasithiphorn.com ~ CAUBRATION 03%4

Cert. No. : ACL21117
Pages : 1of8

Calibration Certificate

Equipment : SOUND LEVEL )

Manufacturer : RION ;

Model : NL-42/ Microphorie 2

Serial No.: 00233183 / 144835 /:23230.

ID No.: RYG_FS0024

Condition As Found : GOOD

Customer : ALS LABORATORY GROUP (THAILAND) CO., I

104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG;
BANGKOK, 10250 THAILAND. .

Location : -

Ambient Temperature : (23.023) °C REVIEW BY: ..
Pressure : (1013 £3) kPa )
Relative Humidity : (500 £20 ) % APERQVED;BY

Received Date :
Calibration Date :
Date of Issue :

21 SEPTEMBER 2021
04-06 OCTOBER 202
11 OCTOBER 2

NEXT CAL DATE Afiolsg .

Calibrated by : akorn Pisutpaisan

7 ke

( Thanakul Petchurai

Approved by :

This certi is issued in d with the

qui of ISOAIEC 17025 standard, may not be reproduced

" other than in full, except with the prior written approval of the head of Calibration Laboratory.

QF-TS12-04-04-020664

SITH ! PO R N,»‘ SITHIPORN ASSOCIATES CO,LTD.
gerocizies o CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22054
Job No. : VC65AC0043
Pages : 8of8

11. Overload indication

Measured value (dB ) Deviated Acceplance
Positive Negative Value Limits
one-half cycle | one-half cycle (aB) | .. {dB)
89.6 89.5 01 ] alsl
12. High level stability
SLM Display | SLM Display Deviated
Frequency at initial at final Value
Weighting (dB) (dB) (dB)
A - weight 137.0 137.0 0.0

The reported uncertainty is based on a standard uncertainty multiplied by coverage fac‘ r

or any value following calculation,providing a lavel of ¢onfidence of- approximately 95 %

End of Calibration Certificate

QF-TS12-04-04-0200604

o R

SITHIPORN; SITHIPORN ASSOCIATES CO.,LTD.
associates CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert. No. ; ACL21117
Job No. : VC64AC0070
Pages : 20f8

Calibration Procedure : CP-AC-01

Calibration Method :
This equipment was calibrated by based on IEC-61672-3 (2
The SLM had tests 10 Acoustical and Electrical signal tests
Standard Instruments.

sound level meter (SLM).
ith An;achoic chamber and Reference

For tests results of each items were made by observation of ¢ach In wi ~SLM'5 display.

Condition of this result of calibration :
1. Reference Standard Instruments :

Instrument Model Serial No.

‘Waveform Generator 33210A MY48017076

Waveform Generator 33511B MY52302742

Digital Multimeter 33461A MY53220104 EEL.BP.
Digital Multimeter 33461A MY53220076  EEL.BP. Q!
Digital Multimeter 8846A 1997025 EEL.BP.
Programmable Attenuator MAT-1070 62100114

Condenser Microphone 4180 2977900

Measuring Amplifier NA-42KAl 34560495

2. This result of calibration was found accurate as shown on date and place of calibration for
3. This certificate is ble to the i .

] system of unit al:
3.1 National Institute of Metrology (Thailand).

3.2 Thailand Institute of Scientific and Technological

QF-TS12-04-04-020664

7 R



SITHIPORN; SITHIPORN ASSOCIATES CO.,LTD.

associates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

§ ITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
gesociates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL21117
Job No. : VC64AC0070
Pages : 3of8

Summary of Measurement Result ;
Maximum-permitted
Parameter

uncertainty of
. - measurement (dB)

1. Absolute sensitivity v’ N/A
2. Self-gencrated noise 4
3. Acoustical signal tests of frequency weightings
125 Hz v - 03
1000 Hz v - 03
8000 Hz v R 0.4
4. Electrical signal tests of frequency weightings
For 10 Hz to 4 kHz v - 03
For >4 kHz to 10 kHz v - 0.3

For > 10 kHz to 20 kHz

5. Frequency and time weightings at 1 kHz

6. Long - term stability

7. Level linearity on the reference level range

T

8. Level linearity i the level range control

9. Tone burst response

10. Peak C sound level

L1035

11. Overload indication

0.25

12. High level stability

0.1

E ANENENANENANANENE
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Continuation of Calibration Certificate
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4. Electrical signal tests of frequency weightings
Weighting network response with relative to | kHz.

Cert. No. : ACL21117
Job No. : VC64AC0070
Pages : 50f8

Frequency Deviation from various freque ting response curve (dB)
(Hz) Flat Ceweight | 77 Aesoplance
_Limits
63 0.0 0.0 0
125 0.0 0.0
250 0.0 0.0
500 0.0 0.1
1000 0.0 0.0
2000 0.0 0.1
4000 0.0 0.0
8000 0.0 0.1

5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kHz

Mecasured Deviated Acccptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
A - weight 94.0 0.0 =
C - weight 94.0 0.0 :
Flat 94.0

5.2 Time weighting at 1 kHz

Measured
Frequency Value
Weighting (dB) (dB) (dB)
Fast 94.0 0.0 -
Slow 94.0 0.0 +0.]
Leq 94.0 0.0 +0.1

6. Long - term stability

SLM Display | SLM Display [ Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 0.3

QF-TS)2-04-04-020664

Cert. No. : ACL21117
Job No. : VC64AC0070
Pages : d4of8

Result of calibration :
1. Absolute sensitivity
Reference Measured
Acoustic Signal " Value
(dB) (dB)
93.9 (93.96) 939

2. Self-generated noise
2.1 Normal test

Measured Value
(dB)
22.9

2.2 The microphone of the sound level meter was replaced by electrical signal input’

Frequency Measured value
Weighting (dB)
A - weight 13.8
C - weight 19.7
Flat 25.4

3. Acoustical signal tests of frequency weightings
Meter free-field acoustic response at a level of 84 dB' .

Frequency Deviation from various
(He) Flat Coweight Acceplance
: Limits
125 -0.1 -0.1 0.1 +1.5
1000 0.0 -0.1 0.0 +1.0
8000 0.3 0.4 0.4 +5.0

QF-TS12-04-04-020664
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
preoriates CALIBRATION LABORATORY

Continuation of Calibration Certificate
| Cert, No. : ACL21117
Job No. : VC64AC0070
Pages : 6of8
‘1. Level linearity on the reference level range

Anticipated Measured Deviated Acceptance
Value Value ; Limits
(dB) (dB)

137.0 137.0

136.0 136.0

135.0 135.0

134.0 134.0

133.0 133.0

132.0 1320 0.0 % 1.1
131.0 131.0 0.0 + 1.1
129.0 129.0 0.0 1.1
124.0 124.0 0.0 +1.]
119.0 119.0 0.0 +1.1
114.0 114.0 0.0 +1.1
109.0 109.0 0.0 + 1.1
104.0 104.0 0.0 +1.1
99.0 99.0

94.0 94.0

89.0 89.0

84.0 84.0

79.0 79.0

74.0 74.0

69.0 69.0

64.0 64.0

59.0 59.0

54.0 54.0

49.0 49.0

44.0 44.0

39.0 39.0

34.0 34.0

30.0 30.0

29.0 29.1

28.0 28.1

27.0 27.1

26.0 26.1

25.0 25.2

QF-TS12-04-04-020664
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Continuation of Calibration Certificate

Cert. No. : ACL21117
Job No. : VC64AC0070
Pages : 7of8

8. Level linearity including the level range control

Anticipated Measured Deviated Acceptance

Range Value Valu Limits
(dB) (dB
Auto 94.0 94.0 ¢

9. Tone burst response

Time Tone burst Anticipated | Measured
duration, Tb Cycle Value Value
Weighting (ms) (dB) (dB)
0.25 1 108.0 107.9
Fast 2 8 117.0 117.0
200 800 134.0 134.1
2 8 108.0 108.0

Slow

200 800 127.6 127.6
0.25 1 99.0 989
SEL 2 8 108.0 108.0
) 200 800 1280 128.1

10. Peak C sound level

Number of cycle Anticipated
in Value .,
test signal (dB)
Continuous - 1330
One 136.4
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
tes! signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.1 0.1 -
Positive half cycle 135.4 135.2 -0.2 *2.0
Negative half cycle 135.4 135.2 -0.2 +2.0

QF-TS12-04-04-020664

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Rd ., Bangbumry, Bangplud Bangkok 10700 THAILAND.

NSC-TISI-TIS 17025 )
Tel.0-2435-8800 Fax.0-2433-1679 e-mail:cal-center@sithiphorn.com http://wwwisithiphorn.com CALIBRATION 0394

Cert. No. : ACL22059
Pages : 1of8

Calibration Certificate

Equipment : SOUND LEVEL METER

Manufacturer : RION

Model : NL-42/ Microphone UC-52 / Preamplifier NH-24
Serial No.: 00734220/ 145272 1 34370

1D No.: RYG FS0026

Condition As Found : GOOD

Customer : ALS LABORATORY GROUP (THAILAND) CQ., LTD.
104 PHATTHANAKAN 40, PHATTHANAKAN ROAD;
KHWAENG PHATTHANAKAN. KHET SUAN LUANG,

BANGKOK. 10250 THAILAND.

Location : -
Ambient Temperature : (230 £3) “C ;
Pressure : {1013 £3) kPa i N

J APPROVED BY -
Relative Humidity : (500 220 ) % i 8

ti NEXT CAL. DATE & / /25 .
Received Date : 14 JANUARY 2022 d

21-24 JANUARY 2022
25 JANUARY 2022

Calibration Date :
Date of Issue :

Calibrated by : Nathakorn Pisutpaisan

T2

Approved by :

( Thanakul Petchurai

This certificate is issued in accordance with the requirements of 1ISOIEC 17025 standard, may not be reproduced

other than in full. except with the prior written approval of the head of Calibration Laboratory.

QF-TS12-04-04-020664

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

associates

VC64AC0070

Pages : 8of8

1L Overload indication

Measured value ( dB )
Positive Negative
one-halfcycle | one-half cycle
89.6 89.5
12. High level stability

SLM Display | SLM Display
Frequency at initial at final Value
Weighting (dB) (dB) (dB)
A - weight 137.0 137.0 0.0

Deviated

‘The reported uncertainty is based on a standard uncentainty multiplicd by cove 2

or any value following calculation,providing a lavel of confidence of app:

End of Calibration Certificate

QF-TS12-04-04-020664
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Continuation of Calibration Certificate
Cert. No. : ACL22059
Job No. : VC65AC0043
Pages : 20f8

Calibration Procedure ¢ CP-AC-01

Calibration Mcthod :

This equipment was calibrated by based on IEC-61672-3 (2013) Standard for sound level meter (SLM).

The SIM had tests to Acoustical and Electrical signal tests of frequency weighting with Anechoic chamber and Reference
Standard Instruments.

For tests results of each items were made by observation of each Instruments display and also with SLM's display.

Condition of this result of calibration :
1. Reference Standard Instruments :

Instrument Maodel Serial No. Due Date
Waveform Generator 33210A MY48017076 10-Feb-22
Waveform Generator 33511B MY52302742 '10-Feb-22
Digital Multimeter 33461A MY53220104 264 10-Feb-22
Digital Multimeter 33461A MY53220076  EEL.BP.03/0264 - 08-Feb-22
Digital Multimeter 344614 MY60024273  1-15180725251-1 - 15-Sep-22
Programmable Attenuator MAT-1070 62100114 1500-9;1774E 08:Mar-22
Condenser Microphone 4180 2977900 AA-1008-21 05-Feb-22
Measuring Amplifier NA-42KAl 34560495 A/}-3003~2l 16-Feb-22

2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only.
3. This certificate is traceable to (he international system of unit maintained at : :

3.] National Institute of Metrology (Thailand). .

3.2 Thailand Institute of Scientific and Technological R H (TISTR).

QF-TS12-04-04-020664

PR



S ITH IPORN; SITHIPORN ASSOCIATES

ccoCiates

CO,LTD.

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22059
Job No. : VC6SAC0043
Pages : 3of8
Summary of Measurement Result :
L A il permitted
Parameter Pass Fail NG uncertainty of
: N R (@8) i
- -measurement (dB)
1. Absolute sensitivity v - 0.2 N/A
2. Self-generated noise v - 02 L NA
3. Acoustical signal tests of frequency weightings L
125 Hz 4 - 03
1000 Hz v - 03
8000 Hz v - 03
4. Electrical signal tests of frequency weightings
For 10 Hz t0 4 kHz v - 0.3
For >4 kHz 10 10 kB2 v - 0.3
_For> 10 kHz w0 20 kHz - - -
5. Frequency and time weightings at 1 kHz v - 0.2
6. Long - term stability v - 0.1
7. Level linearity on the reference level range v - 0.2
8. Level linearity i ding the level range control v - 0.2
9. Tone burst response v - 02
10. Peak C sound level v - 0.2 0.35
11. Overload indication v - 202 0.25
12. High level stability v B 0.1 0.1

QF-TS12-04-04-020664

7’[)2.[/ .

SITHIPORN SITHIPORN ASSOCIATES CO,LTD.

Gesnriates

Continuation of Calibration Certificate

CALIBRATION LABORATORY

4. Electrical signal tests of frequency weightings

Weighting network response with refative to 1 kHz.

Cert. No. : ACL22059
Job No, : VC6SAC0043
Pages : Sof8

Frequency Deviation from various frequency weighting response curve (dBB)
(Hz) Flat Coweight | A-weight Acceplance
Limits
63 0.0 0.0 0.0 *2.0
125 0.0 0.0 0.0 #1.5
250 0.0 0.0 0.0 *1.5"
500 0.0 0.1 0.0 £L.5
1000 00 0.0 0.0 219
2000 0.0 0.1 0.0 *2.0
4000 0.0 0.0 0.0 £3.0
8000 0.0 0.1 (] £5.0
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kHz
Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
A - weight 94.0 0.0 -
C - weight 94,0 0.0 €02
Flat 94.0 0.0 +02
5.2 Time weighting at 1 kHz
Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
Fast 94.0 0.0
Slow 94.0 0.0 £0.]
Leg 94.0 0.0 0.
6. Long - term stability
SLM Display | SLM Display Deviated Acceplance
Frequency atinitial at final Value Limits
Weighting (dB) (dB) (dB) (d)
A - weight 94.0 94.0 0.0 0.3

OF-T812-04-04-020664

SITHIPORN;

associates

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22059
Job Na. : VC65ACG043
Pages Jof8
Result of calibration :
1. Absolute sensitivity
Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) . (dB)
93.9 (93.96) 93.9 0.0 203

2. Self-generated noise
2.1 Normal test

(dB)

Measured Value

14.6

2.2 The microphone of the sound level meter was replaced by electrical signal input device.

Frequency Measured value
Weighting (dB)
A - weight 11.6
C - weight 17.8
Flat 23.7

3. Acoustical signal tests of frequency weightings

Meter free-field acoustic response at a level of 84 dB

Frequency Deviation from various frequency weighting response curve (dB)
Hz) ) Accept
(e Flat Cweight | A-weight coopianee
Limits
125 0.3 0.3 0.3 +1.5
1000 0.0 0.0 0.0 +1.0
8000 -1.6 -1.5 -1.5 +5.0
QF-TS12:04-04-020664 - A%
VAl A
SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.

s

Pt

CALIBRATION LABORATORY

Continuation of Calibration Certificate

7. Level lincarity on the reference level range

Anticipated Measured Deviated Acceplance
Value Value Value Limits
(dB) (aB) (dB) (dB)
137.0 137.0 0.0 11
136.0 136.0 0.0 +1.1
135.0 135.0 0.0 =11
134.0 134.0 0.0 + 1.1
133.0 133.0 0.0 x1.1
132.0 132.0 0.0 1.1
131.0 131.0 0.0 =11
129.0 129.0 0.0 + 1.3
124.0 124.0 0.0 +1.1
119.0 119.0 0.0 +1.1
114.0 114.0 0.0 E3R)
109.0 109.0 0.0 +1.1
104.0 104.0 0.0 1.0
99.0 99.0 0.0 1]
94.0 94.0 0.0 +1.]
89.0 89.0 0.0 *1.]
84.0 84.0 0.0 $1.1
79.0 79.0 0.0 +1.1
74.0 74.0 0.0 1.1
69.0 69.0 0.0 1.1
64.0 64.0 0.0 +1.1
59.0 59.0 0.0 +].1
54.0 54.0 0.0 £1.1
49.0 49.0 0.0 +].1
44.0 44.0 0.0 =11
39.0 38.9 -0.1 1.1
34.0 33.9 -0.1 =11
30.0 30.0 0.0 =11
29.0 29.0 0.0 =1.1
28.0 28.0 0.0 =11
27.0 27.0 0.0 x 1.1
26.0 26.1 0.1 +1.1
25.0 25.0 (.0 x 1.1

OF-TS12-04-04-020064

Cert. No. : ACL22059
Job Na. 1 VC65SACO043
Pages t6of8
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Cert. No. : ACL22059
Job No. : VC65AC0043
Pages @ 7of8

8. Level linearity including the level range control

11. Overload indication

Cert. No. : ACL22059
Job Na. : VC65AC0043
Pages : 8of8

Anticipated Measured Deviated Acceptance . _
Range Value Value falu Limits Measured value ( dB ) Avgeplance
(dB) (dB) (d) Positive Negative  Limits -
Aulo 94.0 94.0 one-half cycle | one-half cycle (dB) .
596 8.7 L |

9. Tonc burst response

10. Peak C sound level

Number of cycle Anticipated | Measured | Deviated Acgepmnce
in Value  |Value, Lopeak|  Vahue . | Limits
test signal (aB) | (aB) |. ). | (dB)
Continuous C1330 | asoe oo -
One 1364 1360 03 3.0
Number of cyele Anticipated Measured Deviated Acceplance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 -
Positive half cycle 1354 135.2 -0.2 +2.0
Negative half cycle 135.4 135.2 -0.2 £2.0

QT-TS12-04-04-020664 QE-1812-04-04-020664

o It
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ELECTRICAL AND ELECTRONICS INSTITUTE Ly, G)
S \ >/
FOUNDATION FOR INDUSTRIAL DEVELOPMENT % .
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975 Moo 4, Bangpoo Industrial Estate, Soi 8, Sukhumvit Road km 37, ‘V@e\ BETRCK 40 BETTRONCS MU
Phraek Sa, Mueang Semut Prakan, Samut Prakan 10280 m:‘::":‘:gfg

End of Calibratien Certificate

Time Tone burst Anticipated Mcasured 12. High level stability
duration, Th Cycle Value Value Valte: : )
Weighting (ms) (dB) (dB) (dB) SLM Display | SLM Display Deviated
025 1 108.0 1079 -0.1 Frequency at initial at final Value
Fast 2 8 117.0 117.0 0.0 Weighting (a8) (a8) (dB)
200 800 134.0 . 134.1 0.1 e | 137.0 ‘ 1370 0.0 ‘
2 8 108.0 108.0 0.0
Slow
200 800 127.6 127.6 0.0
025 1 99.0 98.9 -0.1
SEL 2 8 108.0 108.0 0.0
200 300 128.0 128.0 0.0 The reported unccnain{y is based on a standard uncertainty multiplied by coverdge factor k =2

or any value following caleulation providing a lavel of confidence of approximately 95 %

o B

ELECTRICAL AND ELECTRONICS INSTITUTE

FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Tel: +66 2709 4860-8 Fax: +66 2324 0917-8
Certificate No.: 01685v21

Certificate No.: 01685v21

Calibration Report

Equipment: Sound Level Meter
Operation No.: (CP2021040004 Manufacturer: RION
Model/Type: NL-82 (Meter), UC-52 (Microphone), NH-24 (Preamplifier)
Certificate of Calibration Serial No.: 00734223 (Meter), 157777 {Microphone), 22653 (Preamplifier)
ID No.: RYG_F50029
Ambient Temperature: (23+2)°C
Il 8
Equipment: Sound Level Meter ’I::el:::/ree:Hum ity E 150012 15 1);6 .
Method of Calibration :-
Manufacturer: RION IEC61672-3:2013.
Condition of thi £ calibrati
Model/Type: NL-42 (Meter), UC-52 (Microphone), NH-24 (Preamplifier) 1. Reference standards instrument :-
Instrument Model Serial No, Cert. No, Due Date
Serfal No.: 00734223 (Meter), 157777 (Microphone), 22653 (Preamplifier) g ;'::‘;:’;’;;;Zf’ phane e Fody ot 2 S’ezp't":n{lfff o021
3) Arbitrary Function Generator AFG2021 C010063 0099RF20 17 June 2021
1D No.: RYG_FS0029 4) Programmable Attenuator PAS 2755 EF-0034-20 10 November 2021
5) 6.5 Digit precision multimeter BB46A 9609027 0498EL20 10 August 2021
Customer: ALS Labolatory Group (Thatand) Co.,Ltd. 6) 6.5 Digit precision multimeter 8B46A 9610014 0669EL20 27 October 2021
7) Pressure humidity and PTU0L £0640002 CL1-P200051 31 May 2021
Temperature Transmitter 0305TE20 28 June 2021
Address: 104 Phatthanakan 40, Phatthanakan Rd., Khwaeng Phatthanakan 8) Pressure humidity and CL1-P200052 1 June 2021
Khet Suan Luang, Bangkok 10250 Thailand Temperature Transmitter PTUS0L Fo640003 0306TE20 28 June 2021
2. This result of calibration was found accurate as shown on date and place of calibration only.
Received Date: 7 April 2021 3, This certification is traceable to the interational system of unit maintained at :-

Calibrated Date: 21 - 27 April 2021

Reference standards instrument for Acoustic function
- National Institute of Metrology (Thailand)
Reference standards instrument for Electrical function
- National Institute of Metrology (Thailand)

Issued Date: 28 April 2021 - Electrical and Electronics Institute; ONSC Accredited Calibration No.0119
Calibrated by: Ms. Juntaporn Kunhakom =
Function : 1. Indication at the calibration check frequency
Reference Measured value Deviation Acceptance limits
Acoustic Signal (dB) (dB) (dB) (dB)
94.0 94.0 0.0 +1.0

Approved by: | P
( Mr. Sittichai Swaksuriyawong )
Group Manager -

The reported uncertainty of measurement was based on standard uncertainty multiplied by 2 coverage factor k = 2.00,
providing a tevel of confidence of approximatety 95%. This certificate may not be reproduced other than in full except
with the prior written approval of the Electrical and Electronics Institute, Foundation for industrial Development.
Page 1 of 6

F-CAL-004 Ed0

Note : Absolute sensitivity was established by the use of the Sound Calibrator RION Type NC-74 S/N : 34615278,

Page 20f6 F-CAL-005 Ed.1
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enr
R we B R
Certificate No.: 01685v21 Certificate No..  01685v21
Calibration Report Calibration Report
Function : 2. Self-generated Noise 5.2 Time welighting at 1 kHz
2.1 Microphone Installed Time Measured value Deviated value Acceptance limits
Measured value Weighting (dB) {(dB) (dB)
(dB) Fast 94.0 0.0 +0.1
19.1 Slow 94.0 0.0 +0.1
LAeq 94.0 0.0 +0.1
2.2 Microphone replaced by the electrical input signal device
Frequency Measured value Function : 6. Long-Term Stability
Weighting (dB) Long-term stability over 30 minutes, with steady 1 kHz signal at reference level.
A-weighting 120 Time Period to Reference Record SPL at .
C-weighting 185 Apply Signal SPL Conclusion of Time Deviated value Acceptance limits
Z-welghting 238 - (min) (dB) Period (dB)} (dB) (dB}
30 94.0 94.0 0.0 0.3
Function : 3. Acoustical signal tests of frequency weightings (Without Windscreen)
Meter free-field acoustic response at a level of 84 dB. Function : 7. Level Linearity on the reference level range
Frequency Deviation from various Frequency Weighting Response Curve 7.1 Level Linearity on the reference level range, Upper
C-Weighting A-Weighting Z-Weighting Acceptance limits Anticipated Measured value Deviated vatue Acceptance limits
(Hz) (dB) (dB) (dB) {dB) Value (dB) (dB) (dB) (dB}
125 0.6 0.7 0.6 +1.5 94.0 94.0 0.0 +1.1
1000 0.0 0.0 0.0 +1.0 99.0 99.0 0.0 +1.1
8000 -2.4 -24 -2.4 +5.0 104.0 104.0 0.0 1.1
109.0 109.0 0.0 +1.1
Function : 4. Electrical signal tests of frequency weightings 114.0 114.0 0.0 +1.1
Weighting network response with relative to 1 kHz. 119.0 119.0 0.0 +1.1
Frequency Deviation from various Frequency Weighting Response Curve 124.0 124.0 0.0 +1.1
C-Weighting ighting ightil A it Umits 129.0 129.0 0.0 1.1
(Hz) (dB) (dB) (dB) (dB) 130.0 130.0 0.0 =11
63 -0.1 -0.1 0.0 +2.0 131.0 131.0 0.0 1.1
125 0.0 -0.1 0.0 +1.5 132.0 132.0 0.0 1.1 .
250 0.0 -0.1 0.0 1.5 133.0 133.0 0.0 +1.1
500 0.0 0.0 0.0 +1.5 134.0 134.0 0.0 *1.1
1000 0.0 0.0 0.0 +1.0 135.0 135.0 0.0 1.1
2000 0.1 0.1 0.0 2.0 136.0 136.0 0.0 +1.1
4000 0.1 0.0 0.0 +3.0 137.0 137.0 0.0 1.1
8000 0.1 0.1 0.0 5.0
7.2 Level Linearity on the reference level range, Lower
Function : 5. Frequency and time weighting at 1 kHz Anticipated Measured value Deviated vatue Acceptance Uimits
5.1 Frequency weighting at 1 kHz Value (dB) (d8) (dB) (dB)
Frequency Measured value Deviated value Acceptance limits 94.0 94.0 0.0 +1.1
Weighting (dB) (dB) (dB) 89.0 89.0 0.0 +1.1
C-weighting 94.0 0.0 +0.2 84.0 84.0 0.0 +1.1
A-weighting 94.0 0.0 +0.2 79.0 79.0 0.0 +1.1
Z-weighting 94.0 0.0 +0.2 74.0 74.0 0.0 +1.1
69.0 69.0 00 1.1
64.0 64.0 0.0 1.1
59.0 59.0 0.0 +1.1
Page 3 of 6 F-CAL-005 Ed.1 Page 4 of 6 F-CAL-005 Ed.1
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Certificate No.: ~ 01685V21

Calibration Report
7.2 Level Linearity on the reference level range, Lower (Cont)

Certificate No.:

01685v21

Function : 11. High-Level Stability

Calibration Report

Anticipated Measured value Deviated value Acceptance limits High-level stability over 5 minutes, with steady 1 kHz signal, 1 d8 below upper boundary.
Value (dB) (dB) (dB) (dB) Time Period to Record SPL at . L
520 530 00 i1 Apply Signal Reference SPL Conclusion of Time Deviated value Acceptance limits
49.0 45.0 0.0 +1.1 (min) (dB) Period (dB) (dB) (dB)
44.0 44.0 0.0 1.1 5 129.0 129.0 0.0 0.3
39.0 39.0 0.0 +1.1
34.0 34.0 0.0 1.1 Uncertainty of measurement
29.0 29.0 0.0 1.1 Uncertainty Maximum-permitted uncertainty
24.0 24.0 0.0 1.1 Function of measurement
(dB) (dB)
Function : 8. Tone burst response 1) Indication at the calibration check frequency 0.30 Not applicable
Time Tone burst Measured Deviated Acceptance limits 2) Self-generated Noise 0.10 Not applicable
Weighting duration, Tb {ms) value (dB) value (dB) {dB) 3) Acoustical signal tests of frequency weightings 0.30 0.60 (10Hz to dkHz)
200 126.0 0.0 1.0 - Free-field sound pressure response level 3 0.70 (>4kHz to 10kHz)
Fast 2 109.0 0.0 +1.0;-25 4) Electrical signal tests of frequency weightings 0.20 0.20
0.25 99.9 -0.1 +1.5;-5.0 5) Frequency and time weighting at 1 kHz 0.20 0.20
Slow 200 119.6 0.0 1.0 6) Long-Term Stability 0.10 0.10
2 100.0 0.0 +1.0;-5.0 7) Level Linearity on the reference level range 0.30 0.30
200 120.0 0.0 +1.0 |§) Tone burst response 0.20 0.30
LAE 2 100.0 0.0 +1.0;-25 9) Peak C sound level 0.20 0.35
0.25 90.9 -0.1 +1.5;-5.0 |10} Overload indication 0.20 0.25
[11) High-Level Stability 0.10 0.10

Function : 9. Peak C sound level

Number of cycles Anticipated Measured value Deviated value Acceptance limits
in test signal Value (dB) (dB) (dB) (dB)
Complete 1254 125.2 02 30
cycle
Positive
X 1243 .. X
helf oycle 124.4 03 £20
Negative 1204 1261 03 £20
half cycle
Function : 10. Overload indication
Measured value (dB) N
Positve Negative Deviated value Acceptance limits
one-half cycle one-half cycle (dB) (dB)
139.5 139.4 -0.1 +1.5
Page 5 of 6 F-CAL-005 Ed.1

Remarks: 1. The acceptance limit is for the deviated value.
2. Acceptance limits was IEC61672-3:2013 Class 2.

- - End of Report - -

Page 6 of 6

F-CAL-005 Ed.1




SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY
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Cert. No, : ACL22G60
Pages : 1of8

Calibration Certificate

Equipment : SOUND LEVEL METER %
Manufacturer : RION o

Model : NL-42/ Microphone U :

Serial No.: 00734225 /169439 /72460 . * -

1D No.: RYG_FS0030 ‘ ;

Condition As Found : GOOD

Customer : ALS LABORATORY GROUP (THAILAND) CO., LID.-

104 PHATTHANAKAN 40, PHATTHANAKAN ROAD, -
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND. :

Location : -
Ambient Temperature ; (230 £3) “C
Pressure : (1013 =3 ) kPa

REV!EWBYTﬁ fere 7.

Relative Humidity : (500 £20) % APPROVED BY
o A ltigs

Received Date : 14 JANUARY 2022 NEXT CAL DATE 5o P
Calibration Date : 21-24 JANUARY 2022
Date of Issue : 25 JANUARY 2022

Calibrated by : Nathakorn Pisutpaisan

C—
Approved by :
‘ .

( Thanakul Petchurai )

This certificate is issued in accordance with the requirements of ISOEC 17025 standard, may not be reproduced

ather than in full, except with the prior written approval of the head of Calibration Laboratory.

QF-TS12-04-04-0206064

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
greetiates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22060
Job No. : VC65AC0043
Pages @ 3of8

Summary of Measurement Result ;

| Uncertainty | Maximum-permitted

Parameter Pass | - Fail- e uncertainty of
- ] (dB) i measurement (dB)
1. Absoluic sensitivity v - : N
2. Self-generated noise v - o NA
3. Acoustical signal tests of frequency weightings
125 Hz v -
1000 Hz v -
8000 Hz v -
4. Electrical signal tests of frequency weightings
For 10 Hzto 4 kHz v -
For > 4 kHz 10 10 kliz 4 -
For > 10 kHz to 20 kHz - -
5. Frequency and time weightings at 1 kHz 4 -
6. Long - term stability v -
7. Level linearity on the reference level range v -
8. Level linearity including the level range control v -
9. Tonc burst response v 1 o
10, Peak C sound Jevel v - oz [0 03s
11. Overload indication v [ - - 0.25
12. High level stability Vo 0.1

QT-1512-04-04-020664

7 L.

§ ITHI PORN/ SITHIPORN ASSOCIATES CO.,LTD.
gesociates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22060
Joh No. : VC65SAC0043
Pages i 20f8

Calibration Procedure : CP-AC-01

Calibration Method :

This equipment was calibrated by based on IEC-61672-3 (2013) Standérd for sound level meter (SLM).

The SLM had tests 1o Acoustical and Electrical signal tests of ; equen: ing With Anechoic chamber and Reference
Standard Instruments. o o

ents

For tests results of each items were made by observation of each Inistrur

Condition of this result of calibration :
1. Reference Standard Instruments : it
Tostrument Model Serial No. Cert.No. . DueDate

‘Waveform Generator 33210A MY48017076 EF 2‘52]’ 10-Feb-22

‘Waveform Generator 335118 MY52302742 EF ‘0] 1221

Digital Multimeter 33461A MY53220104 EEL.BP. OS{MM

Digital Multimeter 33461A MY53220076  EEL.BP. h3/0264

Digital Multimeter 34461A MY60024273 1-15180725251-¥
Programmable Attenuator MAT-1070 62100114 y

Condenser Microphone 4180 2977900

Measuring Amplifier NA-42KAl 34560495 AAZ3003-21 16-Feb-22

2. This result of calibration was found accurate as shown an date and place of calibration for this calibrated iiem only.
3. This certificate is traceable to the i ional system of unit maintained at =

3.1 National Institute of Metrology (Thailand).

3.2 Thailand Institute of and T ical h (TISTR).

QF-1'512-04-04-0200664

o £ .

SITHI P() RN SITHIPORN ASSOCIATES CO,LTD.
prrociatis CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22060
Job No. : VC65AC0043
Pages 40f8

Result of calibration :

1. Absolute sensitivity

Reference Measured
Acoustic Signal Value bevia(ion
(dB) () | (B)
93.9 (93.96) 93.9 0.0

2. Self-generated noise
2.1 Normal Lest

Measured Value
(dB)
14.2

2.2 The microphone of the sound level meter was replaced by clectrical signal i:ipix,t &evice,

Frequency Measured value
Weighting (dB)
A - weight 10.8
C - weight 17.2
Flat 23.0

3. Acoustical signal tests of frequency weightings
Meter free-field acoustic response at a level of 84 dB i

Frequency Deviation from §ax1'ous frequency “'éightirig résponse curve (dB)
uiz) Flat C~\\'§ight A-weight Acc?p‘fmce
Ll Limits
125 0.4 0.5 0.5 +1.5
1000 -0.) -0.1 -0.1 *1.0
8000 -1.6 1.5 -1.5 +5.0

QF-TS12-04-04-020664

S A~
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SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

4. Electrical signal tests of frequency weightings

Weighting network response with relative to | kHz.

Cert, No. : ACL22060
Jab No. : VC65AC0043
Pages : Sof8

6. Long - term stability

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) N o - - Acceptance
Flat C-weight A*weight : ~ Limits
63 0.0 0.1 oo " F 20
125 0.0 00 0.0 CELS
250 0.0 0.0 0.1 215
500 0.0 0.0 -0.1 =15
1000. 0.0 0.0 0.0 *1.0
2000 0.0 0.0 0.0 +2.0
4000 0.0 0.0 0.0 =3.0
8000 0.0 0.1 0.1 5.0
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kHz
Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
A - weight 94.0 0.0 -
C - weight 94.0 0.0 =02
Flat 94.0 0.0 +0.2
5.2 Time weighting at 1 kHz
- Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
Jast 94.0 0.0 -
Slow 94.0 0.0 +0.1
Leq 94.0 0.0 +0.1
SLM Display | SLM Display [ Deviated Acceptance
Frequency at initial al fina) Value Limits
Weighting {dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +0.3

QF-TS12-04-04-0206064

SITHIPORN;: SITHIPORN ASSOCIATES CO.,LTD.
CALIBRATION LABORATORY
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Continuation of Calibration Certificate
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SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.

psrociates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22060

Job No. @ VCG5ACG043
Pages i Tof8
- including the level range control
Anticipated Measured Deviated Acceptance
Range Value Value Vzé]uz ) Limits
(dB) (dB) (dB) (dB)
Auto 94.0 94.0 0.0 1.1
9. Tone burst response S
Time Tone burst Anticipated Measured Deviated | Acceptance
duration, Tb Cycle Value Value Value . Limits
Weighting (ms) (dB) (dB) (dB) (dB)"
0.2§ 1 108.0 107.9 01 | 15;-50
Fast 2 8 117.0 117.0 0.0 1.0:-25
200 800 1340 134.0 0.0 1.0,
2 8 108.0 108.0 0.0 15350
Slow — - -
200 800 127.6 127.6 0.0 X100,
0.25 1 99.0 98.9 0.1 1.5 -5,
SEL 2 3 108.0 108.0 0.0
200 800 128.0 128.0 0.0
10. Peak C sound level
Number of cycle Anticipated Measured Deviated Accepiance
in Value Value, Lepeak| Value. Limits
test signal (dB) (dB) - (dB) (dB)
Continuous 133.0 133.0 0.0 -
One 1364 135.8 -0.6 3.0
Number of cyele Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) {dB)
Continuous 133.0 133.0 0.0 -
Positive half cycle 1354 135.1 -0.3 +2.0
Negative half cycle 1354 135.1 -0.3 2.0

QF-1812-04-04-02006064

D

7. Level linearity on the reference level range

Anticipated | Measured Deviated Acceptance
Value Value . : Limits
(dB) (dB) © (dB)
137.0 137.0 Tx11
136.0 136.0 CFL1
135.0 135.0 ]
134.0 134.0
133.0 1329
1320 131.9
131.0 130.9 .
129.0 129.0 0.0 £11
124.0 124.0 0.0 =11
119.0 119.0 0.0 £1.1
114.0 114.0 0.0 £11
109.0 109.0 0.0 +1]
104.0 104.0 0.0 £1.1
99.0 99.0 0.0 £1.1
94.0 94.0 0.0 +1.1
89.0 £9.0 0.0 £11
84.0 84.0 0.0 £1.1
79.0 79.0 0.0 +1.1
74.0 74.0 0.0 +1.1
69.0 69.0 00 11
64.0 64.0 0.0 1.1
59.0 59.0 0.0 C 211
54.0 54.0 0.0 =11
49.0 49.0 0.0 511
44.0 4.0 0.0 1.1
39.0 39.0 0.0 +1.1
34.0 34.0 0.0 +1.1
30.0 30.0 0.0 +1]
29.0 290 0.0 +1.1
280 28.0 0.0 +1.1
27.0 27.0 0.0 %11
26.0 26.1 0.1 £1.
25.0 25.1 0.1 111

QF-TS12-(14-04-020664

SITHIPORN; SITHIPORN ASSOCIATES

aesociates

Cert. No. : ACL22060
Job No. 1 YC65AC0043
Pages : 6of8
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CALIBRATION LABORATORY

Continuation of Calibration Certificate

11. Overload indication

Cert. No. : ACL22060
Job No. : VC65AC0043
Pages : 8of8

Mcasured value (dB ) Deviated © Acceptance
Positive Negative Value Limits
one-half cycle | one-half cycle (dB) (dB)
9.6 89.5 -0.1 5
12. High level stability
SLM Display | SLM Display Deviated
Frequency at initial at final Value
Weighting (dB) (dB) (dB)
A - weight 137.0 137.0 0.0

The reported uncertainty is based on a standard uncertainty multiplied by coverage factor & =2

or any value following

QF-TS$12-04-04-020064

providing a lavel of

End of Calibration Certificate

of z

ly 95 %




SITHIPORN ASSOCIATES CO.LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Rd, Bangbumru, Bangplud Bangkok 10700 THAILAND.
Tel.0-2435-8800 Fax.0-2433-1679 e-mail:cal-center@sithiphorn.com hitp://wwwisitt

%

NSC-TISI-TIS 17025
o

\.COM

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
Besociates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22061
Pages : 1of8

Calibration Certificate

Equipment : SOUND LEVEL METER
Manufacturer : RION s

Model - NL-42/ Microphone UC-52

Serial No.; 01222722/ 143840/ 22769

1D No.: . RYG_FS0021

Condition As Found : GOOD

Customer : ' ALS LABORATORY GROUP (THAILAND) CO., LTD,

104 PHATTHANAKAN 40, PHATTHANAKAN ROAD; * :
KHWAENG PHATTHANAKAN. KHET SUAN LUANG; <.
BANGKOK, 10250 THAILAND. :

Location : - y
REVIEW BY,

Ambient Temperature : (23.023) “C

: ( 1013 & Y
Pressure: ) 3) Kba seerovEDBY . 3@
Relative Humidity : (500 £20) %

Received Date :
Calibration Date :
Date of Issue :

14 JANUARY 2022
21-24 JANUARY 2022
25 JANUARY 2022

NEXT CAL. DATE

Calibrated by : Nathakom Pisutpaisan

7 el

( Thanakul Petchurai

Approved by :

This certificate is issued in accordance with the requirements of 1SOIEC 17025 standard, may not be reproduced

other than in full, except with the prior written approval of the head of Calibration Laboratory.

QF-T$12-04-04-020664"

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.

associates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22061
Job No. 1 VC653C0043
Pages 1 30f8

Summary of Measurement Result :

Cert. No. : ACL22061
Job No. : VC65AC0043
Pages :20f8
Calibration Procedure : CP-AC-01

Calibration Method :

This equipment was calibraied by based on IEC-61672-3 (2
The SLM had tests 1o Acoustical and Flectrical signal tests o
Standard Instruments.

For tests results of each items were made by observation of each Instrumi

Condition of this result of calibration :
1. Refercnce Standard Instruments :

Instrument Model Serial No.

‘Waveform Generator 33210A MY48017076

‘Waveform Generator 33511B MY52302742

Digital Multimeter 33461A MY53220104

Digital Multimeter 33461A MY53220076

Digital Multimeter 34461A MY60024273

Programmable Attenuator MAT-1070 62100114 :

Condenser Microphone 4180 2977900 o 05-Feb-22
Measuring Anipliﬁer NA-42KAl 34560495 :16-Feb-22

2. This result of calibration was found accurate as shown on date and place of calibration for

3. This certificate is traceable to the i ] system of unit dat
3.} National Institate of Metrology (Thailand).
3.2 Thailand Institute of Scientific and Technol 1R h (TISTR).

QF-T812-04-04-020664

= A

SIT H IPORN SITHIPORN ASSOCIATES CO,LTD.
peractates CALIBRATION LABORATORY
Continuation of Calibration Certificate

Cert. No. : ACL22061
Job Na. @ VC65AC0043

Pages H dof8
Result of calibration :
1. Absolute sensitivity -
Reference Measured 3 ' .| Acceptance
Acoustic Signal Value . Deviation | - Limit
(dB) (dB) ~ (dB)
93.9 (93.96) 93.9 0.0

2. Self-generated noise
2.1 Normal test

Measured Value
(dB)
16.8

2.2 The microphone of the sound level meter was replaced by electrical signal’in’gut‘devica

Frequency Measured value
Weighting (dB)
A - weight 119
C - weight 18.0
Flat 23.7

3. Acoustical signal tests of frequency weightings

Uncertainty Maximum-permitted
Parameter Pass " Fail . uncertainty of
} . (dB) measurement (dB)
3. Absolute sensitivity v - ; N/A
2. Self-generated noise v - NA
3. Acoustical signal tests of frequency weightings X B L
125 Hz v - 03 o os
1000 Hz v - 03 ] C 06
8000 Hz v - 0.3 e
signal tests of freq vy weighting: )
For 10 Hz 104 kHz v 0.3
For>4 kHz10 10 kHz vl - 0.3
For > 10 kHz to 20 kHz - - -
5. Frequency and time weightings at 1 kHz v - 0.2
6. Long - term stability v - 0.1
7. Level linearity on the reference level range v - 0.2 0.
8. Level linearity including the level range control v - 0.2 fes
9. Tone burst response v - 0.2 0.3
10. Peak C sound level v - 02 035
11. Overload indication v - 02 0.25
12. High level stability v - 0.1 0.1

Meter free-field acoustic response at a Jevel of 84.dB

QF-TS12-04-04-020664

R

Frequency Deviation fom vari responsc curve (AB)
(Hz) Flat C-weight Acc?p{a nee
i Limits
125 0.0 0.1 0.1 x15
1000 0.0 0.0 0.0 +1.0
8000 -0.5 -0.4 0.4 +5.0

QF-TS12-04-04-020664

= G4



SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

zesociates

Continuation of Calibration Certificate

4. Electrical signal tests of frequency weightings

6. Long - term stability

Frequency Deviation from various freguency weighiting response curve (dB)
H; e
(Hz) Flat C-weight
63 0.0 -0.1 01|
125 0.0 0.0 0.0 -
250 0.0 0.0 0.0
500 0.0 0.0 0.0
1000 0.0 0.0 0.0
2000 0.0 0.0 0.0
4000 0.0 0.0 0.0
8000 0.0 0.1 0.1
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kHz
Measured Deviated Acceptance
Frequency Value Value Limiis
Weighting (dB) (dB) (dB) -
A - weight 94.0 0.0 -
C - weight 94.0 0.0 02 .
Flat 94.0 0.0, £02
5.2 Time weighting at 1 kHz
Measured Deviated | Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
Fast 94.0 0.0 -
Slow 94.0 0.0 +0.]
Leq 94.0 0.0 =0.1
SI.M Display | SLM Display | Deviated Acceplance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +0.3

Weighting network response with relative to 1 kHz.

Cert. No. : ACL22061
Job No. : VC65AC0043
Pages  : S50f8

QF-TS12-04-04-020664

S ok -

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.

pecociat

o

o CALIBRATION LABORATORY

Continuation of Calibration Certificate
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Continuation of Calibration Certificate

asseriates

sesOclatos

7. Level linearity on the reference level range

Anticipated Measured Deviated Acceptance
Value Value Value [ Limits
(aB) (dB) (dB) (dB)
137.0 137.0 CEEL
136.0 136.0 ERE
135.0 1350
134.0 134.0
133.0 133.0
132.0 1320 0.0
131.0 131.0 0.0
129.0 129.0 0.0
124.0 124.0 0.0
119.0 119.0 0.0
114.0 114.0 0.0
109.0 109.0 0.0
104.0 104.0 0.0
99.0 99.0 00
94.0 94.0 0.0
89.0 89.1 0.1
84.0 84.1 0.

79.0 79.) 0.
74.0 74.1 01
69.0 69.1 0.1
64.0 64.0 00
59.0. 59.1 0.1
54.0 54.0 0.0
49.0 49.0 0.0
44.0 44.0 0.0
39.0 39.0 0.0
34.0 34.0 0.0
30.0 30.0 0.0
29.0 29.1 0.1
28.0 28.0 0.0
27.0 27.1 0.1
26.0 26.1 0.1
25.0 25.1 0.1

QF-TS12-04-03-020664

Cert. No.
Job No.
Pages

+ ACL22061
: VC65AC0043
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SITHIPORN,; SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22061

Job No.  : VC65SAC0043
Pages : 7of8
8. Level linearity including the level range control
Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) .| _(dB) (dB)
Auto 94.0 94.0 X 1
9. Tone burst response
Time Tone burst Anticipated Measured Deviated
duration, Th Cycle Value Value Value
Weighting (ms) (dB) (dB) (dB)
0.25 1 108.0 107.9 -0.1
Fast 2 8 117.0 117.0 0.0
200 {00 134.0 134.0 0.0
2 8 108.0 108.0 0.0 -
Slow !
200 800 127.6 127.6 0.0 [
0.25 ) 99.0 95.9 0.1 i
SEL 2 8 108.0 108.0 0.0
200 800 128.0 128.0 0.0
10. Peak C sound level
Number of cycle Anticipated Mcasured Deviated: | ‘Acceptance
in Value  |Value, Lepeak|  Valie Limits
test signal (@B) | () (dB) ()
Conti 133.0 1330 00 -
One 136.4 1357 0.7 =30
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 -
Positive half cycle 1354 135.2 -0.2 +2.0
Negative half cycle 1354 135.2 -0.2 2.0

QF-1812-04-04-020064

Cert, No. : ACL22061

Job No. : VC65AC0043
Pages  : 8of8
11. Overload indication
Mecasured value ( dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cycle | one-half cycle (dB) (dB)
89.6 89.5 -0.1 1.5 -
12. High level stability
SLM Display | SLM Display | Deviated | Acceptance
Frequency al initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 +0.3 -

The reported uncentainty is based on a standard uncertainty muhtiplied by coverage factor k =2

or any value following calculation.providing a lavel of confidence of approximately 95 %

QF-1812-04-04-020664

End of Calibration Certificate
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Cert. No. : ACL22062
Pages : T1of8

Calibration Certificate

Equipment :
Manufacturer :
Model :

Serial No.:

01222723 /143841 £22770

1D No.: RYG_FS0022
Condition As Found : GOOD
Customer : ALS LABORATORY GROUP (THAILAND) CO.,

104 PHATTHANAKAN 40, PHATTHANAKAN RO.
KHWAENG PHATTHANAKAN, KHET SUAN LU.
BANGKOK. 10250 THAILAND.

Location : - Sl
Ambient Temperature : (230=3) “C REVIEW BY ..

Pressure : (1013 £3) KPa o .
Relative Humidity : (500 £20) % APPROVEDBY

HEXT GAL DATE
Received Date ¢ 14 JANUARY 2022 v e e s
Calibration Date 21-24 JANUARY 2022

Date of Issue : 25 JANUARY 2022

Calibrated by : ‘Nathakorn Pisutpaisan

( Thanakul Petchurai )

This certificate is issued in accordance with the requirements of ISO/IEC 17025 standard, may not be reproduced

other than in full, except with the prior written approval of the head of Calibration Laboratory.

QF-TS$12-04-04-020664

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
greociates "ALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22062
Job No. : VC65AC0043
Pages : 30of8

Summary of Measurement Result :

] Unul"-!lﬂt) Maximum-permitted

Parameter uncertainty of

measurement (dB)

. Absolute sensitivity

1
2. Self-gencrated noise
3. Acoustical signal tests of frequency weightings
125 Hz
1000 Hz
8000 Hz
4. Electrical signal tests of frequency weightings
For 10 Hz to 4 kHz
For>4 kHz 10 10 kHz
For > 10 kHz to 20 kHz
5. Frequency and time weightings at 1 kHz
. Long - term stability

ANANENERRNENER o ¢

AVAN

. Level linearity i ing the level range control

6.
7. Level linearity on the reference level range
8.
9

. Tone burst response
10. Peak C sound Jevel
11. Overload indication

BAARREERAE

12. High level stability

QF-TS12-04-04-020664
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SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
essaciaies CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert. No. : ACL22062
JobNo. : VC65AC0043
Pages 1 20f8

Calibration Procedure : CP-AC-01

Calibration Method :
‘This equipment was calibrated by based on IEC-61672-3 (2 3) St
The SEM had tests to Acoustical and Electrical signal tests
Standard Instruments.

nd level meter (SLM).

For tests results of each items were made by observation of each Tristrunients gisy]éy

Condition of this result of calibration :
1. Reference Standard Instruments :

Instrument Madel Serial No. | -( Due Date
‘Waveform Gencrator 332104 MY48017076 10-Feb-22
‘Waveform Generator 33511B MY'52302742 10-Feb-22
Digital Multimeter 33461A MY53220104 L 10=Feb-22
Digital Multimeter 33461A MY53220076 08-Feb-22
Digital Multimeter 34461A MY60024273 15-Sep-22
Programmable Attenuator MAT-1070 62100114 08-Mar-22
Condenser Microphone 4180 2977900 05-Feb-22
Measuring Amplifier NA-42KAl 34560495 AA-3003-21 . . 16-Feb-22

2. This result of calibration was found accurate as shown on date and place of calibration for thiscalibrated item only.
3. This certificate is traceable to the i ional system of unit maintained at :

3.1 National Institute of Metrology (Thailand).

3.2 Thailand Institute of Scientific and Technological R h (TISTR).

QF-TS12-(14-04-020664

Y77

SITHIPORN: SITHIPORN ASSOCIATES CO,LTD.
prsuciaies CALIBRATION LABORATORY
Continuation of Calibration Certificate

Cert. No. : ACL22062
Job No. : VC65AC0043

Pages 4of8
Result of calibration :
1. Absolute sensitivity B
Reference Meas:ﬁx’éd T ] Acceptance
Acoustic Signal Value " | Deviation [ Limit
(dB) (dB) | -(dB)
93.9 (93.96) 93.9 00’

2. Self-generated noise
2.1 Normal test

Measured Value
(dB)
14.8

2.2 The microphone of the sound level meter was replaced by clectrical signal'iz puyfd’evi@e“;:

Frequency Measured value
Weighting (dB)
A - weight " 120
C - weight 18.0
Flat 24.1

3. Acoustical signal tests of frequency weightings
Meter free-field acoustic response at a level of 84.dB.

Frequency Deviation from various i'recL i esponse curve (dB)
(Hz) . L Acceptance
Flat C-weight A-weight L
g Limits
125 0.4 0.4 0.4 +1.5
1000 0.1 -0.1 -0.1 + 1.0
8000 0.4 -0.3 0.3 5.0

QF-TS12-04-04-0200664
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4. Electrical signal tests of frequency weightings

Weighting network response with relative to 1 kHz.

Frequency Deviation from various f g response curve (dB)
(Hz) . " Acceptance
Flat C-weight e
Limits
63 -0.1 0.0
125 0.0 0.0
250 0.0 0.0
500 0.0 0.0
1000 0.0 0.0
2000 0.0 0.0 .
4000 0.0 0.0 0.0 +3.0
8000 0.0 0.1 0.1 +5.0

S. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kHz

Measured Deviated | Acceptance
Frequency Value Value Limits
Weighting (dB) (dB)
A - weight 94.0 0.0
C - weight 94.0 0.0

Flat 94.0 0.0

5.2 Time weighting at 1 kHz

Measured | Deviated - Ai:éeplance

Frequency Value Value Limits
Weighting (dB) (dB) (dB)
Fast 94.0 0.0 -
Slow 04.0 0.0 +0.1
Teq 94.0 0.0 0.1

6. Long - term stability

SLM Display | SLM Display | Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 =03

QF-TS12-04-04-020664
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7. Level lincarity on the reference level range

Anticipated Measured Deviated Acceptance
Value Valwe | *:vahe o [ Limits
(dB) (dB) €dB)
137.0 -137.0 f
136.0 136.0 K
135.0 135.0
134.0 134.0
133.0 133.0
132.0 132.0
131.0 131.0 2
129.0 129.0
124.0 124.0
119.0 119.0
114.0 114.0 e
109.0 109.0
104.0 104.0
99.0 99.0
94.0 94.0
89.0 89.0
84.0 84.0
79.0 79.0
74.0 74.0
69.0 69.0
64.0 64.0
59.0 59.0

. 54.0 54.0
49.0 49.0
44.0 44.0
39.0 39.0
34.0 34.0
30.0 30.0
29.0 29.0
28.0 28.0
27.0 27.1
26.0 26.1
25.0 25.1

QF-1512-04-04-020664
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8. Level linearity including the level range control

Anticipated Measured Deviaed Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
Auio 94.0 94.0 00 )1
9. Tone burst response )
Time Tone burst Anticipated | Measured Deviated
duration, Tb Cycle Value Value Value.
Weighting (ms) 1dB) (dB) (dB)
0.25 1 108.0 107.9 -0.1
Fast 2 8 117.0 117.0 0.0
200 800 134.0 134.0 0.0
2 8 108.0 108.0 0.0
Slow
200 800 127.6 127.6 0.0
0.25 ) 99.0 98.9 -0.1
SEL 2 8 108.0 108.0 0.0
200 800 128.0 128.0 0.0
10. Peak C sound level
Number of cycle Anticipated Measured Deviated Accép(ance
in Value  |Value, Lepeak| Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 1330 oo -
One 136.4 1358 | -06 3.0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 -
Positive half cycle 135.4 135.2 -0.2 =2.0
Negative half cycle 1354 135.2 -0.2 £2.0

QF-TS12-04-04-020064
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Cert. No. : ACL22062
Job No. : VC6SAC0043
Pages : 8of8

11. Overload indication

Measured value ( dB ) De\u\ed - Acéeptance
Positive Negative Value - Limi‘s
one-half cycle | one-half cycle ( dB ) ] {dB)
89.6 89.6 00 | #Ls

12. High level stability

SLM Display | SLM Display Deviated
Frequency al initial at final Value
Weighting (dB) (dB) (dB)
A - weight 137.0 137.0 0.0

The reported uncenainty is based on a standard uncertainty multiplicd by coverage factor & =2

providing a lavel of confidence of i 95%

or any value following calculati

End of Calibration Certificate

QI-1812-04-04-020664
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Calibration Certificate

Equipment ;. SOUND LEVEL METER

Manufacturer : RION

Model ¢ NL-42/ Microphotie UC-52 / PreamphﬁcrNH -24

Serial No.: 00734220/ 145272 / 34370

ID No.: RYG_FS$0026

Condition As Found : GOOD

Customer : ALS LABORATORY GROUP (THAILAND) CO.. L”ID‘

104 PHATTHANAKAN 40, PHATTHANAKAN ROAD;
KHWAENG PHATTHANAKAN. KHET SUAN LLANG
BANGKOK, 10230 THAILAND.

Location : -

Ambient Temperature : (230 %3) “C
Pressure : (1013 £3 ) kPa
Relative Humidity : (500 £20) %

By :ﬁ”’ik’”‘ 7

| APPROVED BY

i
{ NEXT CAL DATE °” iz .

Received Date : 14 JANUARY 2022
Calibration Date ; 21-24 JANUARY 2022
Date of Issue : 25 JANUARY 2022

Calibrated by : ) Nathakorn Pisutpaisan
Approved by : 7 %A
( Thanakul Petchurai

This certificate is issued in accordance with the requirements of ISO/IEC 17025 standard, may not be reproduced

other than in full, except with the prior written approval of the head of Calibration Laboratory.

QF-T812-04-04-020664
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Cert. No. : ACL22059
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Summary of Measurement Result :

Uncertainty |  Maximum-permitted
Parameter Pasi’ | Fail uncertainty of
measurement (dB)
1. Absolute sensitivity v - L NA
2. Self-generated noise v - NA
3. Acoustical signal tesls of frequency weightings
125 Hz v - 03
1000 Hz v - 0.3
8000 Hz . v - 03
4. Electrical signal tests of frequency weightings
For 10 Hz to 4 klz v - 0.3
For >4 kHz 10 10 kHz v - 0.3
_For > 10 kliz 1o 20 kidz - - -
5. Frequency and time weightings at 1 kHz v - 0.2
6. Long - term stability v - 0.1
7. Level linearity on the reference level range v - 0.2 . )
8. Level linearity including the level range control v - 0.2 BE K )3 j
9. Tone burst response v - 0.2 L 03
10. Peak C sound level v - 02 035
11. Overload indication v - 02 | 0.25
12. High level stability K4 - eal TR 0.1

QF-TS12-04-04-020664

—pL, .

Cert. No. : ACL22059
Job Na. : VC65AC0043
Pages 1 20f8
Calibration Procedure : CP-AC-01

Calibration Method :
This equipment was calibrated h) based on IEC-61672-3 (2013 tand:
The SLM had tests 1o Acoustical and Electrical signal tests of requet

d level meter (SLM).

ic chamber and Reft

Standard Instruments,

For lests results of each items were made by observation of cach Tnstruments dssplav and a]so :SLM's display.

Condition of this result of calibration :
1. Reference Standard Instruments : o
Instrument M Serial No, Cert, No.

Waveform Generator 33210A MY48017076 EF
Waveform Generator 33511B MY52302742 EF-00):
Digital Multimeter 33461A MY53220104 EEL.BP.
Digital Multimeter | 33361A MY53220076 EEL.BP.
Digital Multimeter 34461A MY60024273 1-15180725:

Programmable Attenuator MAT-1070 62100114 - 1500-
-Condenser Microphone 4180 2977900 AA-10 05-Feb-22
" 16-Feb-22

Measuring Amplifier NA-42KAl 34560495 AAF30

2. This result of calibration was found accurale as shown on date and place of calibration for this calibrated jtem only.
3. This centificate is traceable to the international system of unit maintained at :

3.1 National Institute of Metrology (Thailand).

3.2 Thailand Institute of Scientific and Technological Research (ﬂSTR)‘

QF-TS12-04-(14-020664

R
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Cert. No. : ACL22059
Joh No. 1 VC65AC0043

Pages 4of8
Result of calibration :
1. Absolute sensitivity
Reference Measured : “ | Acceptance
Acoustic Signal Value Deviation Limit
(aB) (dB) (dB). (dB) - .
93.9 (93.96) 93.9 0.0 203

2, Self-generated noise
2.1 Normal test

Measured Value
(dB)
14.6

2.2 The microphone of the sound level meter was replaced by electrical signal input device.

Frequency Measured value
Weighting (dB)
A - weight 11.6
C - weight 17.8
Flat 23.7

3. Acoustical signal tests of frequency weightings
Meter free-field acoustic response at a level of 84 dB

Frequency Deviation from various msquency weighting response curve (dB)
(Hz) Flat C-weight A-weight ALC?P‘_“"CE
Limits
125 0.3 0.3 0.3 +1.5
1000 0.0 0.0 0.0 +1.0
8000 -1.6 -1.5 -1.5 +5.0

QF-T§12-04-04-0200664
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Continuation of Calibration Certificate Continuation of Calibration Certificate
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4. Electrical signal tests of frequency weightings 7. Level linearity on the reference level range

Weighting network respanse with relative to 1 kHz.

Anticipated Measured Deviated Acceptance
Frequency Deviation from various frequency weighting response curve (dB) Value Value Value Limits
(Hz) Flat C-weight | A«wgigﬁt : (dB) (dB) . (ds ) = (dBi) -
| T 137.0 137.0 0.0 11
63 0.0 00 | 00 1360 136.0 00 | 11
125 0.0 0.0 0.0 135.0 1350 00 | #li
250 0.0 0.0 0.0 134.0 134.0 0.0 10
500 0.0 0.1 0.0 133.0 133.0 0.0 =1.1
1000 0.0 0.0 0.0 132.0 132.0 0.0 = 1.1
2000 0.0 0.1 0.0 131.0 131.0 0.0 +1.1
4000 0.0 0.0 0.0 129.0 129.0 0.0 £1.1
8000 0.0 0.1 0.1 124.0 124.0 0.0 +1.1
119.0 119.0 0.0 1]
- 114.0 114.0 0.0 +1.1
5. Frequency and time weightings at 1 kHz k X 109.0 109.0 00 ) .
5.1 Frequency weightings a1 1 kHz i ) 104.0 102.0 0.0 11 -
Measured Deviated Acceptance : N : 99.0 99.0 0.0 1.1
Frequency Value Value Limits ' . 94.0 94.0 0.0 =1
" Weighting (dB) (dB) (dB) : g 89.0 9.0 0.0 +1.)
A - weight 94.0 00 R B 840 840 00 +11
C - weight 940 00 02 79.0 79.0 00 +11
Flat : 94.0 00 £02° o 74.0 74.0 00 211
: i 69.0 69.0 00 . | %1l
5.2 Time weighting at 1 kHz B 64.0 64.0 L 0.0 - %1
Measured Deviated | . Acceptance 59.0 590 0‘0: #11
Frequency Value Value Limits 340 540 00 _ £l
Weighting (dB) (dB) (dB) 49.0 49.0 00 i1
TFast 940 0.0 N 44.0 44.0 0.0 1.1
Slow 94.0 0.0 0.1 290 389 0. 21l
Leg 94.0 00 0.1 ‘ 340 339 -0 =1
. 30.0 30.0 0.0 £1.1
6. Long - term stability 2.0 2.0 0.0 21
" N 28.0 28.0 0.0 ESN|
) SLM Display | SLM Display Deviated Acceptance 70 0 o0 T
I'requency atinitial at final Value Limits -
Weighting (aB) (dB) (dB) (aB) 260 26.1 0.1 210
" 25.0 25.0 0.0 = 1.1
A - weight 94.0 94.0 0.0 +0.3
QF-TS12-04-04-020604 QF-TS12-04-04-020664
> 2L = GhA.
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Pages . 70f8 Pages : Bof8
8. Level linearity including the level range control
11. Overload indication
Anticipated Measured Deviated Acceptance
Range Value » Value " Value Limits Measured value (dB ) Deviated Acceptance
(dB) (dB) (dB) _ (dB) Positive Negative Value ' Limits
Auto 94.0 94,0 0.0 13 | one-half cycle | one-half cycle (dB) - (dB)
i - 9.6 89.7 0.1 115
9. Tonc burst response
Time Tone burst Anticipaied Measured Deviated 12. High level stability
duration, Tb Cycle Value Value Value
Weighting (ms) (dB) (dB) (dB) SLM Display | SLM Display Deviated Acceptance
0.35 1 108.0 107.9 -0.1 Frequency at initial at final Value Limits
Fast 2 8 117.0 117.0 0.0 Weighting (da8) (dB) (dB) (a)
220 S(sm 1(3):3 1(3;;:] g(l, A - weight 137.0 137.0 0.0 20.3.
Slow
200 800 127.6 127.6 0.0
0.25 1 99.0 98.9 -0.1
SEL 2 8 108.0 108.0 0.0
200 800 1280 1280 00 The reported uncertainty is based on a standard uncertainty multiplied by coverage factor k =2
or any value following calculation providing a lavel of confidence of approximately 95 %
10. Peak C sound level
— End of Calibration Certificate —_—
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value, Lepeak| Value Limits
test signal (@) | () (dB) | (dB)
Conti 1330 133.0 0.0° -
One 136.4 1360 03 3.0
Number of eyele Anticipated Measured Deviated Acceplance
in Value Value Value Limits
test signal (dB) (dB} (dB) (dB)
Continuous 133.0 133.0 0.0 -
Positive half cycle 1354 135.2 -0.2 2.0
Negative half cycic 1354 135.2 -0.2 2.0

QF-TS12-04-04-020664 o QF-1512-04-04-020064 — 277
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Certificate of Calibration
Equipment: Sound Level Meter
Manufacturer: RION
ModelType: NL-42 (Meter), UC-52 (Microphone), NH-24 (Preamplifier)
Serial No.: 00472130 (Meter), 157774 (Microphone), 72464 (Preamplifier)
ID No.: RYG_F50303
Customer: ALS Labolatory Group (Thailand) Co.,Ltd.
Address: 104 Phatthanakan 40, Phatthanakan Rd., Khwaeng Phatthanakan

Khet Suan Luang, Bangkok 10250 Thailand

Received Date: 28 May 2021

REVIEW BY W

APPROVED BY ‘@

NEXT CAL. DATE

Calibrated Date: 2 - 9 June 2021

Issued Date: 11 June 2021

dlibrated by: Ms. Juntapom Kunhakom

Approved by:

(Wi Sitichar SghRASYasolnd
Group MBS EETACS WSTIVTE

The reported uncertainty of measurement was based on standard uncertainty muitiplied by a coverage factor k = 2.00,
providing a level of confidence of approximately 95%. This certificate may not be reproduced other than in full except
with the prior written 2pproval of the Electrical and Electronics Institute, Foundation for Industrial Development.
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.. ~ 02245V21
Calibration Report

Equipment: Sound Level Meter

Manufacturer: RION

Model/Type: NL-42 (Meter), UC-52 (Microphone), NH-24 (Preamplifier)
Serial No.: 00472130 (Meter), 157774 (Microphone), 72464 (Preamplifier)
ID No.: RYG_FS0303

Ambient Temperature: (23x2)°C

Relative Humidity: (50+£15)%

Pressure: (1013 + 1.5) kPa

Method of Calibration :-

IEC 61672-3:2013.

Condition of this result of calibration
1. Reference standards instrument :-

Instrume Madel Serial No, Cert. No, Dye Date

1) Standard microphone 4180 2787490 AA-1001-21 12 January 2022
2) Sine generator 1051 1501442 0151RF20 21 September 2021
3) Arbitrary Function Generator AFG2021 €010063 0099RF20 17 June 2021
4) Programmable Attenuator PA5 2913 EF-0017-21 1 April 2022
5) Programmable Attenuator PAS 2755 EF-0034-20 10 November 2021
6) 6.5 Digit precision. multimeter 8846A 9609027 0498EL20 10 August 2021
7) 6.5 Digit precision multimeter 8846A 9610014 0669EL20 27 October 2021
8) Pressure humidity and CL1-P210020 22 March 2022

Temperature Transmitter PTUS0L 13950454 0176TE21 1 Aprit 2022

2. This result of calibration was found accurate as shown on date and place of calibration only.
3, This certification is traceable to the international system of unit maintained at :-

Reference standards instrument for Acoustic function

- National Institute of Metrology (Thailand)

Reference standards instrument for Electrical function

- National Institute of Metrology (Thailand)

- Electrical and Electronics institute; ONSC Accredited Calibration No.0119

Function : 1. Indication at the calibration check frequency
Reference Measured value Deviation Acceptance limits
Acoustic Signal (dB) (dB) (dB) (dB)
94.0 94.0 0.0 *1.0

F-CAL-004 ED.0

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Note : Absolute sensitivity was established by the use of the Sound Calibrator RION Type NC-74 S/N : 34615278,

Page 2 of 6 F-CAL-005 Ed.1

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.: 0224s5v21
Calibration Report
Function : 2. Self-generated Noise
2.1 Microphone Installed
Measured value

(dB)
19.6
2.2 Microphone replaced by the electrical input signal device
Frequency Measured value
Weighting (dB)
A-weighting 15.8
C-weighting 21.5
Z-weighting 217

Function : 3. Acoustical signal tests of frequency weightings (Without Windscreen)
Meter free-field acoustic response at a level of 84 dB.

Certificate No.:  02245V21
Calibration Report
5.2 Time weighting at 1 kHz

Time Measured value Deviated value Acceptance limits
Weighting (dB) {dB) {(dB)

Fast 94.0 0.0 0.1

Slow - 94.0 0.0 +0.1

LAeq 94.0 0.0 +0.1

Function : 6. Long-Term Stability.
Long-term stability over 30 minutes, with steady 1 kHz signal at reference level.

Deviation from various Frequency Weighting Response Curve

Frequency C-Welghting A-Weighting Z-Weighting Acceptance limits
(Hz) (dB) (dB) (dB) (dB)
125 03 0.7 0.3 *15
1000 0.0 0.0 0.0 +1.0
8000 -0.9 -0.9 -10 +5.0

Function : 4. Electrical signal tests of frequency weightings
Weighting network response with relative to 1 kHz.

Deviation from various Frequency Weighting Response Curve

Time Period to Reference Record SPL at . .
Apply Signal SPL Conclusion of Time Deviated value Acceptance limits

(min) (dB) Period (dB) (dB) (dB)

30 94.0 94.0 0.0 +0.3

Function : 7. Level Linearity on the reference level range
7.1 Level Linearity on the reference level range, Upper
Anticipated Measured value Deviated value Acceptance limits

Value (dB) (dB) (dB) (dB)

94.0 94.0 0.0 1.1

99.0 99.0 0.0 1.1

104.0 104.0 0.0 x1.1

109.0 109.0 0.0 1.1

114.0 114.0 0.0 +1.1

119.0 119.0 0.0 +1.1

124.0 124.0 0.0 +1.1

129.0 129.0 0.0 =1.1

130.0 130.0 0.0 1.1

131.0 131.0 0.0 +1.1

132.0 132.0 0.0 +1.1

133.0 133.0 0.0 +1.1

134.0 134.0 0.0 +1.1

135.0 135.0 0.0 +1.1

136.0 136.0 0.0 £1.1

137.0 137.0 0.0 +1.1

Frequency C-Weighting A-Weighting Z-Weighting Acceptance limits

(Hz) (dB) (dB) (dB) (dB)

63 0.0 -0.1 0.0 +2.0

125 0.0 -0.2 0.0 +1.5

250 0.0 -0.1 0.0 +1.5

500 0.0 -0.1 0.0 +1.5
1000 0.0 0.0 0.0 +1.0
2000 0.1 0.0 0.0 +2.0
4000 0.0 0.0 0.0 +3.0
8000 0.1 0.1 0.0 +5.0

Function : 5. Frequency and time weighting at 1 kHz
5.1 Frequency weighting at 1 kHz

Frequency Measured value Deviated value Acceptance limits
Weighting {dB) (dB) (dB)
C-weighting 94.0 0.0 +0.2
A-weighting 94.0 0.0 +0.2
Z-weighting 94.0 0.0 +0.2

Page 30f 6 F-CAL-005 Ed.1

7.2 Level Linearity on the reference level range, Lower

Anticipated Measured value Deviated value Acceptance limits
Vatue (dB) {dB) (dB) (dB)

94.0 94.0 0.0 1.1

89.0 89.0 0.0 +1.1

84.0 84.0 0.0 +1.1

79.0 79.0 0.0 +1.1

74.0 74.0 0.0 +1.1

69.0 69.0 0.0 +1.1

64.0 64.0 0.0 1.1

59.0 59.0 0.0 +1.1

Page 4 of 6 F-CAL-005 Ed.1
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ELECTRICAL AND ELECTRONICS INSTITUTE
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Certificate No.:

02245v21

Calibration Report
7.2 Level Linearity on the reference level range, Lower (Cont.)

Certificate No.: 02245V21

Function : 11. High-Level Stability

Calibration Report

SITHIPORN ASSOCIATES CO,.LTD.
CALIBRATION LABORATORY

Rd.Bangb

451-451/1 Sirinth

Tel0-2435-8800 Fax0-2433-1679 e-mailicalec

plud Bangkok 1

0700 THAILAND.

NSC-TISI=TIS 17025

com

http:// com

0394

Anticipated Measured value Deviated value Acceptance limits High-level stability over 5 minutes, with steady 1 kHz signal, 1 dB below upper boundary.

Value (dB) (dB) (dB) (dB) Time Perlod to Record SPL at L
530 530 00 1 Apply Signal Reference SPL Conclusion of Time Deviated value Acceptance limits
49.0 49.0 0.0 +1.1 (min) (dB) = Period (dB) (dB) (dB)

44.0 44.0 0.0 +1.1 5 129.0 129.0 0.0 +0.3
39.0 39.0 0.0 +1.1
34.0 33.9 -0.1 +1.1 Uncertainty of measurement
29.0 29.0 0.0 +1.1 . Maximum-permitted uncertainty
24.0 24.1 0.1 +1.1 Function Uncertainty of measurement
(dB} (dB)

Function : 8. Tone burst response 1) Indication at the calibration check frequency 0.30 Not applicable
Time Tone burst Measured Deviated Acceptance limits 2) Self-generated Noise 0.10 Not applicable
Weighting duration, Tb (ms) value (dB) value (dB) (dB) 3) Acoustical signal tests of frequency weightings 030 0.60 (10Hz to akHz)

200 126.0 0.0 +1.0 - Free-field sound pressure response level ) 0.70 (>4kHz to 10kHz)
Fast 2 108.9 -0.1 4) Electrical signal tests of frequency weightings 0.20 0.20
0.25 99.9 -0.1 5) Frequency and time weighting at 1 kiHz 0.20 0.20
Stow 200 119.6 0.0 6) Long-Term Stability 0.10 0.10
2 100.0 0.0 7) Level Linearity on the reference level range 0.30 0.30
200 120.0 0.0 8) Tone burst response 0.20 0.30
LAE 2 100.0 0.0 9) Peak C sound level 0.20 0.35
0.25 90.8 -0.2 10) Overload indication 0.20 0.25
|11) High-Level Stability 0.10 0.10
Function : 9. Peak C sound level
Number of cycles Anticipated Measured value Deviated value Acceptance limits Remarks: 1. The acceptance limit is for the deviated value.
in test signal Value (dB) (dB) (dB) (dB) 2, Acceptance limits was IEC61672-3:2013 Class 2.
Complete
1254 125.2 -0.2 +3
cycle 30 - - End of Report - -
Positive
half cycle 1244 124.1 -0.3 +2.0
Negative
- 4.4 . B .
hatf cycle 12 124.1 03 +2.0
Function : 10. Overload indication
Measured value (dB) N .
Fositve Negatve Deviated value Acceptance limits
one-half cycle one-half cycle (dB) (dB)
139.5 139.5 0.0 +1.5
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CALIBRATION LABORATORY

Continuation of Calibration Certificate

Calibration Procedure :

Calibration Method :

CP-AC-01

Cert. No. : ACL22025
Job No. : VC65AC0040
Pages : 20f8

This equipment was calibrated by based on IEC-61672-3 (2013) Standard for sound level meter (SLM).

The SLM had tests to Acoustical and Electrical signal tests of

Standard Instruments.

weighting with Anechoi

chamber and Ref

For tests results of each items were made by observation of each Instruments display and also with SLM's display.

Condition of this result of calibration :
1. Reference Standard Instruments :

Instrument Model Serial No, Cert. No, Due Date
‘Waveform Generator 33210A MY48017076 EF-0012-21 10-Feb-22
‘Waveform Generator 33511B MY52302742 EF-0011-21 10-Feb-22
Digital Multimeter 33461A MY53220104 EEL.BP.’105/0264 10-Feb-22
Digital Multimeter 33461A MY53220076 EEL.BP. 03/0264 08-Feb-22
Digital Multimeter 34461A MY 60024273 1-15180725251-1  15-Sep-22
Programmable Attenuator MAT-1070 62100114 1500-07774E 08-Mar-22
Condenser Microphone 4180 2977900 AA-1008-21 05-Feb-22
Measuring Amplifier NA-42KAI 34560495 AA-3003-21 16-Feb-22

2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only.

3. This certificate is traceable to the international system of unit maintained at :
3.1 National Institute of Metrology (Thailand). :
3.2 Thailand Institute of Scientific and Technological Research (TISTR).

Equipment : SOUND LEVEL METER
Manufacturer : RION
Model : 'NL-42/ Microphone UC-52 / Preamplifier NH-24
Serial No.: 00734221/ 145286 / 34371
1D No.: RYG_FS0027
Condition As Found : GOOD
Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD.

104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,

KHWAENG PHATTHANAKAN, KHET SUAN LUANG,

BANGKOK, 10250 THAILAND.
Location : - W

. ) 2
Ambient Temperature : (230 3) °C REVIEW BY ...... il M ?
Pressure : (1013 £3) kPa
Relative Humidity : (500 £20 ) % APPROVED BY .
NEXT CAL 10/1 /23
Received Date : 05 JANUARY 2022 CAL.DATE ...
Calibration Date : 10-12 JANUARY 2022
Date of Issue : 13 JANUARY 2022
Calibrated by : Nathakom Pisutpaisan
Approved by : /@"
. -
( Thanakul Petchurai )

This is issued in d with the req of ISO/IEC 17025 standard. may not be reproduced

other than in full. except with the prior writien approval of the head of Calibration Laboratory.

OF-TS812-04-04-020664
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Continuation of Calibration Certificate
Cert, No. : ACL22025
JobNo. : VC65AC0040
Pages : 30f8

um e ment Result :
Uncertainty | Maximum-permitted
Parameter . Pass | Fail uncertainty of
. @8) measurement (dB)
1. Absolute sensitivity v - 02 ~ NA
2, Self-generated noise v - - 02 N/A
3. Acoustical signal tests of ightis N
125 Hz v | - 03 . 0.6
1000 Hz v - 03 0.6
8000 Hz v - 0.3 . 0.7
4. Electrical signal tests of frequency A
For 10 Hzto 4 kHz v - 0.3 | 0.6
For >4 kHz to 10 kiz v - 0.3 07
For> 10 kHz to 20 kHz - - - ! 1.0
5. Frequency and time weightings at 1 kHz v - 02 02
6. Long - term stability v - 0.1 . 0.1
7. Level linearity on the reference level range v - 02 0.3
8. Level linearity i the level range control v - 02 03
9. Tone burst response v - 0.2 03
10. Peak C sound level v - |02 035
11. Overload indi v . - 02 025
12. High level stability 4 - 0.1 0.1
QF-TS12-04-04-020664 o /_/,
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Continuation of Calibration Certificate

Cert. No. : ACL22025
Job Ne. : YC65AC0040
Pages : S5of8
4. Electrical signal tests of frequency weightings
Weighting network response with relative to ] kHz.

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) Flat Ceight | Acweight | Aceeptance
Limits
63 0.0 00 00 ] 20
125 0.0 0.0 0.0 ]
250 0.0 0.0 0.0 *1.5
500 0.0 0.1 0.0 *].5
1000 0.0 0.0 0.0 +1.0
2000 0.0 0.1 0.0 +2.0
4000 0.0 0.0 0.0 +3.0
8000 0.0 0.1 0.1 +5.0

5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kHz

Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
A - weight 94.0 0.0 -
C - weight 94.0 0.0 +£02.
Flat 94.0 0.0 %02

5.2 Time weighting at 1 kHz

Measured | Deviated Aéceﬁmicc

Frequency Value Value Limits
Weighting (dB) (dB) (dB)
Fast 94.0 0.0 -
Slow 94.0 0.0 £0.1
Leg 94.0 0.0 £0.1

6. Long - term stability

SLM Display | SLM Display |  Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.1 0.1 +0.3
QF-TS12-04-04-020664
= 2l
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Continuation of Calibration Certificate

Cert. No. : ACL22025
Job No. : VC65AC0040
Pages H 40f8
esult of calibration :
1. Absolute sensitivity
Reference Measured |0 _Acceptance
Acoustic Signal * Value - 1 Limit
(dB) (dB) (dB) (dB)
93.9 (93.96) 93.9 00 ] w03

2. Self-generated noise
2.1 Normal test

Measured Value
(dB)
16.2

2.2 The microphone of the sound Jevel meter was replaced by clectrical signal input device.

Frequency Measured value
Weighting (dB)
A - weight 11.6
C - weight 18.0
Flat 23.9

3. Acoustical signal tests of frequency weightings
Meter free-field acoustic response at a level of 84 dB

Frequency Deviation from various fréquency weighting responsc curve (dB)
(Hz) Flat C-weight A-weight Aceeplance
. . Limits
125 0.5 0.5 0.6 + L5
1000 0.0 0.0 0.1 +1.0
8000 -2.3 -2.3 -2.3 +5.0

QF-TS12-04-04-020664
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SITHIPORN; SITHIPORN ASSOCIATES CO.,LTD.
eetocintes CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22025
Job No. : VC65AC0040
Pages : 6of8
7. Level linearity on the reference level range

Anticipated Measured Deviated Acceptance

Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 137.0 00 - b &1l
136.0 136.0 0.0 &1
135.0 135.0 0.0 ozl
134.0 134.0 0.0 £1d
133.0 133.0 0.0 £1.)
132.0 132.0 0.0 £1.1
131.0 131.0 0.0 +1.1
129.0 129.0 0.0 £1.]
124.0 124.0 0.0 £1.1
119.0 119.0 0.0 +1.1
114.0 114.0 0.0 £1.
109.0 109.0 0.0 +1.1
104.0 104.0 0.0 £1.1
99.0 99.0 0.0 £1.1
94.0 94.0 0.0 +1.1
89.0 89.0 0.0 +1.1
84.0 84.0 0.0 +1.1
79.0 79.0 £ 1.1
74.0 74.0 :
69.0 69.0

64.0 64.0 =11
59.0 59.0 211
54.0 54.0 £1.1
49.0 49.0 £ 1.1
44.0 44.0 x 1.}
39.0 389 +1.1
34.0 34.0 £ 1.1
30.0 30.0 £1.1
29.0 29.0 £1.1
28.0 28.0 £1,1
21.0 27.0 =11
26.0 26.0 511
25.0 25.0 £1.1

QF-TS12-04-04-020664
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Cert. No. : ACL22025
Job No. : VC65AC0040
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8. Level linearity including the level range control

Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) {(dB) _ (dB)
Auto 94.0 94.0 0.0 1.1
9. Tone burst response
Time Tone burst Anticipated Measured Deviated | Acceptance
duration, Tb Cycle Value Value Value Limits.
Weighting (ms) (dB) (dB ) (dB) (dB)
0.25 1 108.0 108.0 0.0 L.5;-50
Fast 2 8 117.0 117.0 0.0 1.0;25
200 800 134.0 134.1 0.1 +1.0
2 8 108.0 108.0 0.0 15;-5.0
Slow 200 800 127.6 127.6 0.0 +1.0
0.25 1 99.0 . 989 -0.1 1.5;-50
SEL 2 8 108.0 108.0 0.0 1.0;-2.5
200 800 128.0 128.1 0.1 - 1.0
10. Peak C sound level
Number of cycle Anticipated | Mecasured Deviated | Acceptance
in Value Value, Lepeak| Valoe Limits
test signal (dB) (dB) (@) | (dB)
Continuous 1330 1330 0.0 -
One 1364 136.3 -0.1 +3.0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) {dB) (dB) (dB)
Continuous 133.0 133.0 0.0 -
Positive half cycie 1354 135.1 -0.3 *2.0
Negative half cycle 1354 135.1 -0.3 2.0
X ¥ 2066:
QF TSPM 04-020664 ?‘ éZ‘/

SITHIPORN ASSOCIATES CO.LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Rd, Bangbumru, Bangplud Bangkok 10700 THAILAND.
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Calibration Certificate

Equipment : SOUND LEVEL METER

Manufacturer ; RION

Model : NL-42/ Microphone UC-52 / Preamplifier NH-24
Serial No.: 00873057/ 171591 /73333

1D No.: RYG_FS0381

Condition As Found : GOOD

Customer ALS LABORATORY GROUP (THAILAND) CO;, LTD.
104 PHATTHANAKAN 40. PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,

BANGKOK. 10250 THAILAND.

SITHIPORN; SITHIPORN ASSOCIATES CO.LTD.
pesociates CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert. No. : ACL22025
Job No. : VC6SACO040
Pages : 8of8

11. Overload indication

Measured value (dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cycle | one-half cycle (dB) (dB)
89.5 89.6 0.1 1.5
12. High level stability
SLM Display | SLM Display Deviated Acceptance
Frequency at initiat at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 0.3

The reported uncertainty is based on a standard uncertainty multiplied by coverage factor k =2
1y 95 %

or any value ing ion,providing a lavel of of app:

End of Calibration Certificate

QF-TS12:04-04-020664
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Cert. No. : ACL21068
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Calibration Procedure : CP-AC-01
Calibration Method :
This equipment was calibrated by based on IEC-61672-3 (2013) Standard for sound level meter (SLM).

The SLM had tests to Acoustical and Electrical signal tests of frequency weighting with Anechoic chamber and Reference
Standard Instruments.

For tests results of cach items were made by observation of cach Instruments display and also with SLM's display.

Condition of this result of calibration :

Location :

Ambient Temperature :
Pressure :

Relative Humidity :

Received Date :
Calibration Date :
Date of Issue :

(230 +3)
(1013 £3)
(500 £20)

06 JULY 2021
07-08 JULY 2021
13 JULY 2021

Calibrated by :

Approved by :

kPa 3
% : APPROVED BY =

e

§ NEXT CAL. DATE ..

‘Nathakorn Pisutpaisan

7

(  Thanakul Petchurai

This certificate is issued in accordance with the requirements of ISO/IEC 17025 standard, may not be reproduced

other than in full. except with the prior written approval of the head of Calibration Laboratory.

QF-TS12-04-04-020664

1. Reference Standard Instruments :
Instrument Model Serjal No. Cert. No. Due Date
Waveform Generator 33210A MY48017076 EF-0012-21 10-Feb-22
Waveform Generator 33511B MY52302742 EF-0011-21 10-Feb-22
Digital Multimeter 33461A MY53220104 EEL.BP. 05/0264  10-Feb-22
Digital Multimeter 33461A MY 53220076 EEL.BP. 03/0264 08-Feb-22
Digital Multimeter 33461A MY53220116 EEL.BP. 04/0264  10-Fcb-22
Programmable Attenuator MAT-1070 62100114 1500-07774E 08-Mar-22
Condenser Microphone 4180 2977900 AA-1008-21 05-Feb-22
Measuring Amplifier NA-42KAT 34560495 AA-3003-21 16-Feb-22

2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only.
3. This centificate is traceable to the international system of unit maintaincd at :
3.1 National Institute of Metrology (Thailand).
3.2 Thailand Institute of Scientific and Technological Rescarch (TISTR).

QF-TS12-04-04-020664
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Job No. : VC64AC0052
Pages : 3o0f8

Summa Measur: sult ;
| Uncertainty Maximum-permitted
Parameter Sl uncertainty of
. (dB).
; bET measurement (dB)
1. Absolute sensitivity v ; N/A
2. Self-gencrated noise v N/A
3. A tical signal tests of fi ighting:
125 Hz v - 03 ST 06
1000 Hz v - 03" 06
8000 Hz v R 03 ol 01
4. Electrical signal tests of frequency weightings -
For 10 Hz to 4kHz v - 03 06
For >4 kHz 10 10 kHz v - 0.3 Soa
For > 10 kHz to 20 kHz - - - ~1.0
5. Frequency and time weightings at | kHz v - 0.2 ; 0.2
6. Long - term stability 4 - 0.1 i .01
7. Level linearity on the reference level range v - 1 0.3
8. Level linearity including the level range control v - 03
9. Tone burst response v - 4 0.3
10. Peak € sound level v -] 02 0.35
11. Overload indication v -] 0:2 j 0.25
12. High level stability o -] o 0.1

QF-TS12-04-04-020664
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Cert. No. : ACL21068
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Result of calibration

1. Absolute sensitivity

Reference Measured
Acoustic Signal " Value
(dB) (dB)
93.9 (93.96) 93.9

2. Self-generated noise
2.1 Normal test

Measured Value
(dB)
13.8

2.2 The microphone of the sound level meter was replaced by electrical signal input device:

Frequency Measured value
Weighting (dB)
A - weight 9.9
C - weight 16.5
Flat - 22.1
3.A signal tests of freq Y

Meter free-field acoustic response at a level of 84 dB

Frequency Deviation from various frequency Weigﬁﬁng response curve (dB)
(Hz) Flat Cowelght | Acweight Acoeptance
Limits
125 0.4 0.4 0.4 +1.5
1000 -0.1 -0.1 -0.1 +1.0
8000 -0.9 -0.8 -0.8 +5.0

QF-TS12-04-04-020664
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SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
sesociates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL21068
JobNo. : VC64AC0052
Pages : 5of8
4, Electrical signal tests of frequency weightings
Weighting network response with relative to 1 kHz,

Frequency Deviation from various frequéncy weighting response curve (dB)
(Hz)  Flat Coweight | A-weight | Acceplance
: i . Limits
63 0.0 0.0 01 2.0
125 0.0 0.0 0.0 £1.5
250 0.0 0.0 0.0 +1.5
500 0.0 0.0 0.0 ) +1.5
1000 0.0 0.0 0.0 1.0
2000 0.0 0.0 0.0 #20
4000 0.0 0.0 0.0 3.0
8000 0.0 0.1 0.1 5.0

5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kHz

Measured Deviated Acceptance”’

Frequency Value Value Limits
‘Weighting (dB) (dB) (dB)
A - weight 94.0 0.0 -
C - weight 94.0 0.0 %02

Flat 94.0 00 | 02

5.2 Time weighting at 1 kHz

Acceptance

Measured it
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
Fast 94.0 0.0 -
Slow 94.0 0.0 +0.1
Leq 94.0 0.0 +0.1

6. Long - term stability

SLM Display | SLM Display Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +0.3

QF-TS12-04-04-020664
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Cert. No. : ACL21068
Job No. : VC64AC0052
Pages : 60f8

7. Level linearity on the reference level range

Anticipated Measured Deyviated Acceptance
Value Value Va]ne . Limits
(dB) (dB) (dB) _(dB)
137.0 137.0 00 . - 1]
136.0 136.0 0.0 SR
135.0 135.0 0.0 £11
134.0 134.0 0.0 E1.1
133.0 133.0 0.0 1.1
132.0 132.0 0.0 +1.1
131.0 131.0 0.0 x1.1
129.0 129.0 0.0 £1.1
124.0 124.0 0.0 £1.1
119.0 119.0 0.0 £1.]
114.0 114.0 0.0 +1.1
109.0 109.0 0.0 1.1
104.0 104.0 0.0 +1.]
99.0 99.0 0.0 +1.1
94.0 94.0 0.0 *1.]
89.0 89.0 0.0 +1.1
84.0 84.0 0.0
79.0 79.0
74.0 74.0
69.0 69.0
64.0 64.0
59.0 59.0 .
54.0 539 20
49.0 49.0 0.0
4.0 4.0 0.0
39.0 389 0.1
34.0 33.9 0.1
30.0 29.9 -0.1
29.0 28.9 0.1
28.0 27.9 -0.1
27.0 26.9 -0.1
26.0 25.8 0.2
25.0 24.8 0.2

QF-TS12-04-04-020664
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Job No. : VC64AC0052
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8. Level linearity including the level range contro}
Anticipated Mecasured Deviated Acceptance
Range Value Value " ‘Value Limits
(dB) (dB) (dB) (dB)
Auto 94.0 94.0 00 . #1.1
9. Tone burst response R o
Time Tone burst Anticipated Measured | Deviated Acceptance
duration, Tb Cycle Value Value Value Limits
Weighting (ms) (dB) (dB) (dB) (dB)
0.25 1 108.0 107.9 -0.1 1.5;-50
Fast 2 ] 117.0 117.0 0.0 10525
200 800 134.0 134.0 0.0 £1.0
2 8 108.0 108.0 0.0 1.5;-5.0
Slow -
200 800 127.6 127.6 0.0 10
0.25 1 99.0 98.9 -0.1 1.5;-5.0
SEL 2 8 108.0 108.0 0.0 10525
200 800 128.0 128.0 0.0 1.0
10. Peak C sound level
Number of cycle Anticipated Mecasured Deviated Acceptance
in Value Value, Lepeak Value Limits
test signal (dB) (dB) (dB} (dB)
Continuous 133.0 . 133.0 C 00 -
One 136.4 136.0 -0.4 3.0
Number of cycle Anticipated Measured Deviated Acceplance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 -
Positive half cycle 135.4 135.2 -0.2 +2.0
Negative half cycle 135.4 135.2 -0.2 +2.0

QF-TS12-04-04-020664

e

ALS ROTA METER CALIBRATION RESULT JANUARY 2022
D. Cali Date Regression Result Coefficient (R?)
BKK_FS0577 05 Jan 22 Y = 0.9899x + 0.9112 0.9999
BKK_FS057¢ 05 Jan 22 Y =1.007x - 0.0299 1.0000
BKK_FS0583 05 Jan 22 Y =1.0513x + 1.869 0.9967
BKK_Fs0584 05 Jan 22 Y = 1.0048x - 1.069 1.0000
BKK_FS0585 05 Jan 22 Y = 1.0076x - 1.1036 0.9999
BKK_FS0586 05 Jan 22 Y = 0.9933x + 3.2655 1.0000
BKK_Fs0587 05 Jan 22 Y =1.0401x - 17.457 0.9996
BKK_FS0588 05 Jan 22 Y =1.0154x + 4.8357 0.9999
BKK_FS0589 05 Jan 22 Y = 0.9918x + 4.8069 0.9999
BKK_FS0590 05 Jan 22 Y = 0.9861x + 10.07 0.9995
BKK_FS0591 05 Jan 22 Y =1.0117x- 92.415 0.9995
BKK_FS0592 05 Jan 22 Y =1.0031x - 69.305 0.9996
BKK_FS0583 05 Jan 22 Y =1.0131x - 98.198 0.9996
BKK_FS0594 05 Jan 22 Y =1.0075x - 7.0828 0.9999
BKK_FS0595 05 Jan 22 Y =1.0249x - 98.162 0.9999
BKK_FS0596 05 Jan 22 Y = 0.9843x - 26.806 0.9991
BKK_FS0597 05 Jan 22 Y =1.0203x - 122.14 0.9999
BKK_FS1004 04 Jan 22 Y = 0.9651x + 19.648 0.9989
BKK_FS1005 04 Jan 22 Y = 1.0096x + 4.6643 0.9997
BKK_FS1006 04 Jan 22 Y =1.2188x-7.1214 0.9994
BKK_FS1007 05 Jan 22 Y = 1.0563x - 1.0912 1.0000
BKK_FS$1008 05 Jan 22 Y =0.9689x + 1.9061 1.0000
BKK_FS1009 05 Jan 22 Y =1.0132x + 1.1633 0.9960
BKK_F$1010 05 Jan 22 Y =1.0033x + 0.5758 0.9999
BKK_FS1014 05 Jan 22 Y =1.0021x + 0.3148 0.9998
BKK_FS1015 05 Jan 22 Y = 0.9994x + 1.786 1.0000
BKK_FS1016 05 Jan 22 Y = 1.0105x - 80.256 0.9998
BKK_FS1017 05 Jan 22 Y = 0.9995x + 0.649 1.0000
BKK_FS1018 05 Jan 22 Y =1.0011x + 1.1786 1.0000
BKK_FS1019 05 Jan 22 Y =1.0023x - 68.424 0.9996
BKK_F$1020 05 Jan 22 Y =0.9887x + 2.8844 0.9999
BKK_FS1021 05 Jan 22 Y = 0.8659x + 1.4905 0.8978
BKK_FS1022 05 Jan 22 Y =1.022x - 17.957 0.9997
BKK_FS1023 05 Jan 22 Y = 1.0094x + 0.0717 0.9999
BKK_FS1024 05 Jan 22 Y =1.0042x + 0.4086 0.9997
BKK_F$1025 05 Jan 22 Y =1.0132x - 88.507 0.9996
'BKK_FS1026 05Jan22 Y = 0.0002x + 0.9554 1.0000
BKK_F$1027 05 Jan 22 Y =1.0086x - 2.279 1.0000
BKK_FS1028 05 Jan 22 Y = 1.0105x - 81.055 0.9997

Cert. No. : ACL21068

Job No. : VC64AC0052
Pages : 8of8
11. Overload indication
Measured value (dB ) Deviated Acceptance
Positive Negative ‘Valie L;mils
one-half cycle | one-half cycle (dB) (dB),
89.8 89.5 03 ‘415
12. High level stability
SLM Display | SLM Display Deviated Acceptance
Frequency at initial at final Value Limits 8
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 03

The reported uncentainty is based on a standard uncertainty multiplied by coverage facter:k =2

or any value foll

Teulats

QF-TS12-04-04-020664
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End of Calibration Certificate

ding a lavel of confid of

95%

o 27
ALS ROTA METER CALIBRATION RESULT JANUARY 2022
Rotameter ID. Calibration Date Regression Result Coefficient (R’)
BKK_FS102¢ 05 Jan 22 Y =0.9935x + 0.8234 1.0000
BKK_FS1030 05 Jan 22 Y =1.0039x + 0.515 0.9999
BKK_FS1031 05 Jan 22 Y =1.009x - 79.295 0.9998
BKK_FS1039 04 Jan 22 Y =0.9916x +6.1524 0.9988
BKK_FS1040 04 Jan 22 Y =1.0133x - 10.177 0.9985
BKK_FS1041 04 Jan 22 Y = 1.0805x - 1.7381 0.9998
BKK_FS1042 04 Jan 22 Y = 1.0061x + 1.3405 0.9994
BKK_F$1043 04 Jan 22 Y=1.0112x - 10.393 0.9999
BKK_Fs$1044 04 Jan 22 Y = 1.0495x - 1.0136 0.9996
BKK_Fs1161 05 Jan 22 Y =0.9812x + 16571 1.0000
BKK_FS1162 05 Jan 22 Y =0.9932x + 5.0014 0.9997
BKK_FS1163 05 Jan 22 Y = 1.0082x - 82.062 0.9998
BKK_FS1164 05 Jan 22 Y =0.9914x + 0.8427 0.9997
BKK_FS1165 05 Jan 22 Y = 0.9893x + 6.5919 0.9998
BKK_FS1166 05 Jan 22 Y =1.0031x - 77.881 0.9996
RYG_FS0197 04 Jan 22 Y =1.0068x + 1.7152 0.9908
RYG_FS0198 04 Jan 22 Y =0.0986x + 18.196 0.9995
RYG_FS0199 04 Jan 22 Y =1.1202x - 3.5782 0.9999
Review By : Wb CA . Approved By : ‘SFUM_

(Mr. Wichan Choonharat)

Enviro Field Services Manager

(Mr.Sarayuth Jittranont)

Assistant General Manager



ALS

ROTA METER CALIBRATION RESULT APRIL 2022

Rotameter ID. Calibration Date Regression Resuit Coefficient (R?)
BKK_FS0577 01 Apr 22 Y =1.0202x + 0.1976 1.0000
BKK_FS0579 01 Apr 22 Y = 1.0078x + 0.4789 0.9998
BKK_F$0583 01 Apr 22 Y =1.016x + 0.3922 1.0000
BKK_FS0584 01 Apr22 Y =1.0036x +2.2262 0.9997
BKK_FS0585 01 Apr22 Y =1.0189x - 5.6476 0.9997
BKK_FS0586 01 Apr 22 Y = 1.0095x - 1.1524 0.9995
BKK_FS0587 01 Apr 22 Y =1.013x - 3.6619 0.9986
BKK_FS0588 01 Apr22 Y = 1.0154x + 4.8357 0.9899
BKK_Fs0589 01Apr22 - Y=0.9918x + 4.8069 0.9999
BKK_FS0590 01 Apr22 Y = 1.0038x - 0.4857 0.9996
BKK_FS0591 01 Apr22 Y =0.9705x - 52.174 0.9986
BKK_FS0592 01 Apr 22 Y = 0.9646x - 37.642 0.9985
BKK_FS0593 01 Apr22 Y = 0.9767x - 58.445 0.9988
BKK_FS0594 01 Apr22 Y = 0.9902x - 62.87 0.9999
BKK_F$0595 01 Apr22 Y = 1.0249x - 98.162 0.999¢
BKK_FS0596 01 Apr22 Y = 0.9843x - 26.806 0.9991
BKK_FS0597 01 Apr 22 Y =0.9802x - 61.653 0.9978
BKK_FS1004 01 Apr 22 Y = 0.9696x + 17.69 0.9990
BKK_FS1005 01 Apr22 Y = 1.0065x + 5.6786 0.9997
BKK_FS1006 01 Apr22 Y =1.2142x - 7.1037 0.9993
BKK_F$1007 _ 01Apr22 Y =0.9817x + 1.6592 1.0000
BKK_FS1008 01 Apr 22 Y =1.0132x + 0.7207 1.0000
BKK_F$1009 01 Apr22 Y =1.0132x + 1.1633 0.9960
BKK_FS1010 01 Apr 22 Y = 1.0033x + 0.5758 0.9999
BKK_FS§1011 01 Apr22 Y = 1.0234x + 0.1759 0.9996
BKK_FS1012 01 Apr22 Y = 1.0106x - 2.0048 0.9997
BKK_FS1013 01 Apr 22 Y =0.9677x - 35.851 0.9997
BKK_FS1014 01 Apr22 Y =1.0021x + 0.3148 0.9998
BKK_F$1015 01 Apr22 Y =0.9994x + 1.786 1.0000
BKK_FS1016 01 Apr22 Y = 1.0105x - 80.256 0.9998
BKK_FS1017 01 Apr22 Y = 0.9995x + 0.649 1.0000
BKK_FS1018 01 Apr22 Y =1.0011x + 1.1786 1.0000
) BKK_FS1019 01 Apr22 Y = 1.0023x - 68.424 0.9996
BKK_FS1020 01 Apr22 Y = 1.0547x - 0.666 0.9998
BKK_FS$1021 01 Apr22 Y =1.018x - 3.3286 0.9998
BKK_FS1022 01 Apr22 Y =0.9932x - §7.035 0.9986
BKK_FS1023 01 Apr22 Y = 1.0094x + 0.0717 0.9999
BKK_F$1024 01 Apr22 Y =1.0042x + 0.4086 0.8997
Page 102 ALS Laboratory Group
RYG_EN0004

SRS PENTA

CALIBRATION

PENTA CALIBRATION CO., LTD.
66/124 The Connect 33 Village Kanchanaphisek Road
Dokmai Prawet Bangkok 10250

Tel: +66 (0) 2068-8773

‘www.pentacal.com

Certificate No.:
Equipment:
Manufacturer:
Model:

Type of Balance:

Customer:

Environment Condition:

Calibration Place:

The Method used:
Traceability:

Date Received:
Calibration Date:
Issued Date:
Calibration By:

P N

Certificate of Calibration

Represent to Certificate of Calibration ,PTC/07/22104

PTCI07/22104 Page: 10f 3 B\
i ition: NSC-TISKTIS17025

Digital Balance Condition: Normal CALIBRATION 238

Sartorius Serial No: 331089983

MSE 125P-100-DU ID No: RYG_EN0OOD4

Single interval

ALS Laboratory Group (Thailand) Co.,Ltd.
616/10 Moo 5 T.Maenamkco, A.Pluakdaeng,
Rayong 21140, Thailand

APPROVED BY

Temperature 239 °C + 03°C

NEXT CAL. DATE ..?9/‘7’"7 2.
Humidity 58.1 %RH + 4.4 %RH
Air density 147 kgim®

ALS Laboratory Group (Thailand) Co. Ltd.
616/10 Moo 5 T.Maenamkoo, A.Pluakdaeng,
Rayong 21140, Thailand

in house method, PTC-WI-07, base on Euramet cg. 18
This certificate is traceable to the S! Units through Thai Calibration Service Co..ltd.
. NSC-ONSC Accreditation No.: Calibration 0189
March 23, 2022

March 23. 2022

March 25. 2022

Mr. Rungroje Metakul

P

Approved By :

ALS ROTA METER CALIBRATION RESULT APRIL 2022
Rotameter ID. Calibration Date Regression Result Coefficient (R?)
BKK_F$1025 01 Apr22 Y =1.0132x - 88.507 0.9996
BKK_FS1026 01 Apr22 Y = 1.0018x + 1.0776 0.9997
BKK_FS1027 01 Apr 22 Y =1.0053x + 0.231 0.9995
BKK_FS1028 01 Apr22 Y =0.9792x - 60.312 0.9982
BKK_FS1029 01 Apr 22 Y =0.9935x + 0.8234 1.0000
BKK_FS1030 01 Apr 22 Y =1.0039x + 0.515 0.9999
BKK_FS1031 01 Apr 22 Y =1.009x - 79.285 0.9998
BKK_FS1039 01 Apr22 Y =0.9868x +7.8119 0.9993
BKK_FS1040 01 Apr22 Y = 1.0096x - 7.2905 0.9990
BKK_FS1041 01 Apr 22 Y =1.076x - 2.0503 0.9999
BKK_FS1042 01 Apr 22 Y = 1,0054x + 1.6095 0.9995
BKK_F81043 01 Apr 22 Y =1.0108x - 11.048 0.9999
BKK_FS1044 01 Apr 22 Y =1.0468x - 0.9391 0.9997
BKK_FS1161 01 Apr22 Y =1.0126x + 0.7738 0.9999
BKK_FS1162 01 Apr 22 Y = 0.9994x + 2.6357 0.9995
BKK_FS$1163 01 Apr22 Y =0.977x - 55.03 0.9987
BKK_FS1164 01 Apr 22 Y = 0.9914x + 0.8427 0.9907
BKK_FS1165 01 Apr 22 Y =0.9893x + 6.5919 0.9998
BKK_FS1166 01 Apr 22 'Y =1.0031x - 77.881 0.9996
RYG_FS0197 01 Apr 22 Y =1.0055x + 1.1914 0.9998
RYG_FS0198 01 Apr 22 Y = 0.996x + 23.788 0.9996
RYG_FS0199 01 Apr 22 Y =1.1166x - 3.3942 0.9998
Review By : Wb G Approved By : SFW‘_
(Mr. Wichan Choonharat) (Mr.Sarayuth Jittranont)
Enviro Field Services Manager Assistant General Manager
Page 20f2 ALS Laboratory Group

PENTA CALIBRATION CO., LTD.
£6/124 The Connect 33 Village Kanchanaphisek Road
Dokmai Prawet Bangkok 10250

Tel: +66 (0) 2069-9773

wwiw.pentacal.com

PENTA

CALIBRATION

to Certificate of Cali

p "PTCI07/22104
Certificate No.:  PTC/07/22104 Page: 20of 3
Measurement Resuits:
Without Adjustment :
Function Calibration: Non Adjustment
Eccentric Error: Weight to be 1/3 .1/2 or of Maximum capacity

Eccentricity test 50 @
X Position {g)
1 | 2 | 3 4 I 5
0.00000 1 -0.00004 | -0.00001 | 0.00000 1 0.00001
Maximum deviation: 0.00004

Repeélahiiiry Test : Weight to be 1725 L, < Maximum capacity
Determination of the standard deviation of weighing balance., Readability 0.00001 (g)

| Nominal test value (g) ] Standard Deviation |

( Mr.Kriangsak Kalasri )
Reviewed by

{ Mr. Keattisak Kerdito )

Laboratory Manager

This certificate is issueo the units of according 10 the System ot Units (SI;. It provides iraceabity of

to national otner national standarc laboratories
The measurement uncertainty steted is the expanded uncenainty whick is oblaines from the standard uncertainty Fultisied by

with the Guide 1G

the coverage tactor (ic-2) 10 pravide 2 level of of i 85% Itis in
Expression of Uncerianty in Measurement (GUM; The effect that the results relate only te the ilems calibrated.

This cafibration carificate shall not be ruproduced excent in full only, withou writlen approval from penta calibiation co .. id

[ 50 | 0.000007 |
Ervor of indication : from nominal value., Readability 0.00001 (g)
Nominal Value [ Ct {{ Mass Correction of Balance |  Uncertainty k
(g) (@ (9@ (g) )
] 0.000060 0.00000 0.00000 0.000020 265
0.01 7 7(;0"10‘001 . i _ 001 000 o 0.00000 0.000022 217
0.05 0.050002 -00—4-959 0.00001 0.000022 247
0.1 0.099999 b.OQQQQ 0.00001 0.000022 217
05 os00001 | oseo01 | -0oooor 0000022 | 217
: oo | oomse | ocom | osoms | 2
2 1.889999 1.99999 0.00001 0.000022 214
o 5 T "457(;060}5 - 4:99999 . _ 0.00002 0.006023 R 2.14
10 10.000004 10.00600 0 00900 ] _0.000024 219
o 72;“ T 20.’00002\;} 2’0:9‘73000 0.00003 0.000032 2.00
50 50000043 |  49.99999 0.00005 0000063 | 200
Note: Weight of adjust - {9)




PENTA

CALIBRATION

PENTA CALIBRATION CO., LTD.
86/124 The Connect 33 Village Kanchanaphisek Road
Dokmal Prawet Bangkok 10250

Tel: +66 (0) 2069-9773

www.pentacal.com

Represent to Cetificate of Calibration ,PTC/07/22104

Certificate No..  PTC/07/22104 Page: 3of 3
Measurement Results:
Without Adjustment :
Function Calibration: Non Adjustment
Eccentric Ermor: Weight to be 1/3 ,1/2 or of Maximum capacity
Eccentricity test 50 {9)
Position (g)
3 Y a 1 2 3 4 5
2 ; 5 0.0000 0.0000 0.0000 0.0000 0.0000
: Maximum deviation: 0.0000
Repeatability Test : Weight to be 172 < L < Maximum capacity
Determination of the standard deviation of weighing balance., Readability 0.0001 (@)
Nominal test value (g) Standard Deviation
100 0.00000
Error of indication : from nominal value., Readabifity 0.0001 (g}
Nominal Value | Conventional Mass Indication Correction of Balance |  Uncertainty k
(@) (9) (@) (9 (©)
65 65.00006 65.0000 0.0001 0.00013 200
70 70.00007 70.0000 0.0001 0.00013 2.00
75 75.00009 75.0000 0.0001 0.00014 2.00
80 80.00008 80.0000 0.0001 0.00014 2.00
85 85.00009 85.0000 0.0001% 0.00015 2.00
90 90.00010 90.0000 0.0001 0.00015 2.00
95 95.00012 95.0000 0.0001 0.00016
100 100.00004 100.0000 0.0000 0.00014
110 110.00004 110.0000 0.0000 0.00015 2.00
120 120.00007 120.0000 0.0001 0.00016 2.00
Note: Weight of adjust - (g)
The End of Certificate
- - T BC ARSI fab 0
©2021 by Agilent Technologles Agllent CrossLab Compliance Services
Setpoint Status: [Fnc
Zone: [Oven B
SetpointActual
Accuracy: 0.5 ]
Agilent Recommended: = 1o % setpoint in K ( < )
% setpointin K (|50 c )
Setpoint Status:
Zone:
Setpoint/Actual
Accuracy: 1.5 o C
Agilent Recommended: |>= 1.0 % setpointin K )
|<= 1.0 % setpolnt in K )
Overall GC Oven Temperature Accuracy Test Status
Pass
GC Oven Temperature Stability
Name: [res0 |
Setpoint Status: [Pass |
SetpoinVAverage
L I
suar: e C
Agilent Recommended: <= 0.6 -
Overall GC Oven Temperature Stability Test Status
s I
Log Amp
Tvuted Combination1 Front MMI 1 External sQ
Name: {8975C Inert XL with TAD |
Setpolnt Status: [Pass |
Date: Octobar 1, 2021 1:10:17 PM
System ID: M2

Page2/16

©2021 by Agilent Technologles.

Certificate of System Qualification
GC-0Q + GCMS-0Q

Agilent GrossLab Compliance Services

{EW BY ‘..S‘”m* .

OVED BY. &%\

System (D: GM-2 :
Organization Name: ALS Laboratory Group (Thailand) Co., Ltd. ,
Organization Location: 104 40, Rd.,

10250
Date: October 1, 2021 1:10:17 PM
EQP Name: il . Agil
EQP Revision: GC.02.51, GCMS.02.51

Overall Qualification Status: Pass

Suan Luang, Khet Suan Luang, Bangkok

e oare A Rgel23.

System Inspection and Basic Safety and Operation

Name: 7890

Setpoint Status: Pass

Overall System Inspection and Basic Safety and Operation Test Status
Pass

inlet Pressure Accuracy

Name: 7890
Front MMi
Setpoint Status: Pass
Selpoint Actual
Inlet Pressure: 25.0 “psi 249 psi
Accuracy: 0.1 psi
Agilent Recommended: <= s 12
Overall Inlst Pressure Accuracy Test Status
Pass
‘GC Oven Temperature Accuracy
Name: 7890
Date: October 1,2021 1:10:17 PM
System ID: GM-2
Page 1/16
©2021 by Agllent Technologies Agilent CrossLab Compliance Services
Overall Log Amp Test Status
Pass
RFPA
Tested Cambinationt Front MM 1 External sQ

Neme: [s978C inert x with TAD |
Setpoint Status: [Pass ]
Amu: 1050 mz Drift After Five Minutes: RFPA Voltage:

IE— mv

Agilent Recommended:

Overall RFPA Test Status

[Pass ]
Tune E!
Tested Comblnation1 Front MMI 1 - External sQ
Name: [575C inert XL with TAD ]
Setpoint Status: [pass ]
Fllament: l:]
Setpoint Status: [Pass
Filament: {2
Overall Tune El Test Status
|Fsss j
Scouting Run
Tested Combination1 Front MMI / Extemal sQ
Injection Tower
Name: I7693A |
Source: El - Inert
Date: October 1, 2021 1:10:17 PM
System ID: M2

Page 3/16



©2021 by Agilent Technatogies

Agllent CrossLab Gompliance Services

J

Setpaint Status: Completed

Injection Volume on Column: oL

Overall Scouting Run Status :

[mmp\eted J

Signal to Noise El

1 External sQ

Tested Combination1 Front MMI

Neme: [5875C inert XL with TAD ]
Source: Ef-Inert Filamsnt: D

Setpoint Status: Pass

Slgnal to Noise:

Agilent Recommended:

Source: El - inert Filament:

Setpoint Status: Pass.
Signal to Noise: 647
J—— SEI

Overall Signal to Nolse Ei Test Status
[Pass |

Injection Precision

Tested Combinatian1 ~

/ Extemal

MMI
Name: 7693A
Source: {E1- tnert |
Setpoint Status: |Fass
Injection Volume on Column: uL
Area RSD: 4.75 % Retention Time RSD:

Agilent Recommended:

Overall injection Precision Test Status

= - ]

Date:
System ID;

October 1,2021 1:10:17 PM

Page 4716

©2021 by Agllent Technologles

Instrument Details
Purpose
This section describes the as found system configuration.

Detalls
System
System ID GM-2
Manufacturer Agilent Technologies
Name 7890
Flow Data Input Manual Data

Temperature Data Input Manual Data or Other Dala Logging

Tested Combination1
Injection Technique injection Tower
Inlet Front
Detector External
LTM Included? No

Sampler 1
Manufacturer Agilent Technologies
Type Injsction Tower
Name T893A
Model Number G4513A
Serial Number CN10120123
Firmware Revislon A10.08

Agilent CrossLab Compllance Services

C .

C

Usage Sample Injection
Location Frant
Syringe Volume (uL) 10

Datet Octobar 1, 2021 1:10:17 PM

System ID: GM-2

Page6/16

C

C

©2021 by Agilent Technologles

Agilent CrossLab Complianca Servicas

Mass Ratio Precision

Tested Cambination1

1 External

Front MMI sQ
Injection Tower
Name: |1593A —I
Source: | [E1-nent |
Setpoint Status: |Pass j
Injection Volume on Column: 1.0 uL
Area Mass 1 Mass Ratlo
Abundance’s
RSD: 4.75 %
Aglient Recommended: <= [s00

Pass

Overall Mass Ratio Precision Test Status

Pass
Date: October 1,2021 1:10:17 PM
System 1D: M2

©2021 by Agilent Technologies

Page5/16

Agilent CrossLah Compllance Services

Sampler2
Marufacturer Agilent Technologies
Typa Tray
Name 7893A
Model Number G4514A
Serial Number CN10060092
Firmware Revision - A10.18
Vial Heater Not installed

Mainframe 1
Manufacturer Agilent Technologles
Name 7890
Model Number G3440A
Serial Number CN10141048
Firmware Revision AQ118
Oven Type Standard

Inlst 1
Manufacturer Agllent Technologles
Name 7890
Type MM
Location Front
Carrier Gas Hellum
Control Type Electronic Pressure Controf (EPC)
Purged Inlet Yes

Detector 1
Manufacturer Agilent Technologles
Name Mass Spectrometer
Type Mass Spectromater
Location External

Date: Oclober 1, 2021 1:40:17 PM

System ID:

Page7/18
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Agllent CrossLab Gompliance Services

Mass Spectrometer 1
Manufacturer Agilent Technologies
Type sQ
Name 5975C inert XL with TAD
Serial Number Us10153217
Firmware Revision 5.02.12
High Vacuum System Turbo Pump
Scouting Run Standard OFN Std
MS El Source 1
Manufacturer Agilent Technologies
Source Type El - Inent
Number of flaments 2
Date: October 1, 2021 1:10:17 PM
System iD: GM-2
Page /16

©2021 by Aglient Technologies Aglient CrossLab Compliance Services

" Electronic Signature

Purpose

This signature page was crealed and published because the ACE sign-off action was executed, which is valid for the entire document,
including attachments. The ACE sign-off is an efecironic signature that requires two distinct klentification components: unique username
and personal password. The Agilent representative who has delivered this service understands the meaning and legal status of an
electronic signature. As a trained official operator, the Agilent representative has a unique password and kegon to access ACE and
electronlcally sign this document. (Other e-signatures can be applled to this document using a Document Content Management or other
suitable method defined in your data access and control procedures.)

Details

Full Name of Signer: Supasak Nimsongtham

Logged On User Name: supasak.nimsongtham@agilent.com

Signature Creation Date: October 1, 2021

Reason for Signature: Executed protocol and published this original version of document
Regulatory Disclaimer

This document provides a prolocel ta verfy and record instrument configuralion and evidence of proper operation. H has been prepared from our
of applicable Industry best practices. The document s designed lo provide an important component of a complete
compliance package. Validation depentds upen many factors and use of this protocal akone does not assure compliance. Agilent Technologies makes no
asto for any spi regulatory program,

Warranty

“ Agilent Technologies makes no warranty of any kind to this material, including but net limked to, the impfied warranties or merchantabllity and fitness for

a particular purpose. Agilent Technelogies shall not be liable for errors contained herein or for i
fumishing, performance, or use of this material.

with the

©2021 by Agilent Technologles

Agilent CrossLab Compliance Services

User Name: supasak.nimsonglham

ALS_GM2 Transactianlog :

Print Date: Octobar 1, 2021 1:10:19 PM

Systom Id: GM-2

Time Transaction
State

Type of Transaction

Optionsl Information

October 1, 2021 12:42:37  Audhl SessionCreated  Session Neno

o

October 1, 2021 1242:37  Stant Configuration ~ Session None

m

October 1, 2021 12:42:37  Audit Entilemsnl Ucansing Useris FleidEngineer and

M does not require an unlock
code

October 1, 2021 1214421 Audt EpLoaded Session EQP Sotals for primary

PM technigue [6<]~
Flle paln:
[ProtooatPacks/Ge/Configurat
Ions/12.51/Gc.02.51.eqp).
EQP Fila Name:
(66.02.61.2qp). EQP Name:
(AgleniRecommended]
EQP detes for hyphenstsd
techniquo [GeMs] -
File paih:
[ProlocalPacksKGcMs/Coniy
uralions/02 61/GoMs.0251.
5], EQP Flle Name:
[GeMs.02.51.e0p). EQP
Name:
[AglentRecommended]

October 1, 2021 12:4424  End Confguraion  Sessloo None

Y

Ociober 1, 2021 124428 Suant Quatication  Session ac

M

Octobe 1, 2021 12:44:28  Stant Execuion Systam Inspection and Besic  None

Y ‘Saety end Operaion - T80: -

Quaitative Test - No sefpoints
assodaied
Paga 117
Data: October 1,2021 1:10:17 PM
System ID: M2
Page 10/ 16

Date: October 1, 2021 1:40:17 PM
System ID: M2
Page 8/16
©2021 by Aglient Technologies Aglient Crosstab Compliance Services
Usor Name: supasak.nimsongtham System ig: GM2
Hostname: SCG1115HKC Print Date; October 1, 2021 1:10:18 PM
ALS_GM2 Transaction log :
Time Transaction Activity Type of Transaction Optional Information
State Parformed
October 1,2021 12:4735  End Exacution Sysiem kspection and Basic  Run Count : 1
M Safoly and Operation - 7830: -
Qualitative Test - No setpoinis
assoclated

tant Exocvion Inet Pressura Accuracy - Front Norio
MM - Pressure Controlled Infet

-5:250pal-Li<a 12pst

Qctaber §, 2021 12:47:37
™

October 1, 2021 1247:42  End Execution Iniet Pressure Accuracy - Front  Run Counl : ¢
™ MM: - Pressure Controlled Inlet

-$:25.0si- Li << 128
October 1, 2021 1247:44  Start Executon GC Oven Temperature Nooe

M Accurscy - 7890: - Temperature:
:Qven - 8:230.0°C - Li > 1.0
AND <= 1.0 % satpoint in K

Oclober 1, 2021 12:4B:04  Audit Dala GC Oven Temperaturs Manual Data Entry
PM Accuracy - 7890 - Temperalure

:Ovan -$:2300°C - L:>=-10

AND <=1.0% setpointin K
October 1,2021 12:48:05 End Execution ‘GC Oven Temperature Run Count: 3
PM Acturacy - 7800: - Temperature

:Oven - $:230.0°C - L >=-1.0

AND <= 1.0 % setpointin K
October 1, 2021 1248:07  Start Exacvtion GC Oven Temperature None
M Accuracy - 7890:

: Oven - §: 100, -10

AND <= 1.0 % setpointin K.
October 1, 2021 124834 Audit Dats GC Oven Temperature Manual Data Enry
oM ‘Accuracy - 7690: - Temperaturs

+Oven-5:100.0°C- L:>=-10

AND <= 1.0 % satpontin K
Ociober 1. 20211248:36  End Execulon GC Oven Temperatre Run Count: 1
PM Accuracy - 7890:

+Oven - $:100,

AND <= 1.0 % setpolntin K

Page 217

Date: October 1, 2021 1:10:17 PM
System I0: GM-2

Page 11716




©2021 by Agllent Technologles Agllent CrossLab Compliance Services ©2021 by Agilent Technolagles Agilent CrossLah Compllance Servicas

User Nome: supasok.nimsongtham System
Hostname: SCG1115HKC Print Date: October 1, 2021 1

User Name: supasak.aimsangtham Syston Id: GM-2
Hostname: SCG1H5HKC Print Date: Octobar 1, 2021 1:10:19 PM

ALS_GM2 Transaction log : ALS_GMZ Transection log :

Time Transaction  Activity Type of Transaction Optional Information Time Transaction  Activity Type of Transaction Optional Information
state Performed Stats Performed

October 1, 2021 124838 Start Execulon ‘GG Oven Temmperalura Stabilty None October 1,2021 1251:01  Stat Execution ‘Scouting Run- Injection Tewer, None

P -7850; - Temperature : Oven~

Front MMI, SQ: - Source: - El -

S1000°C- L <=0.6'C Inert- Part of GCMS System

Cetobor 1, 2021 12493 Audk Data " 6C Oven Temperalure Siabiity Manus Data Entry Preparation
PM - 7890: - Temperature : Ovea - October 1, 2021 12:51:18  Audht Data ‘Stouting Run - Infection Tawer, Dala flas Path :
$:1000°C- L <= 0.5°C Front MMI, SQ: - Source; - El - EAGM20Q2021SCOUTING
Qclober 1, 2021 124938 End Execution GC Oven Temperaura Stabilty Run Count: 1 Inert- Port of GCMS System  RUNDO1.D\DATAMS
M -78%0: - Temperalure : Oven - Preparaton
8:100,0°C- L: <= 05°C ( C Octaber 1, 2021 12:51:42  Audh Data ‘Scouting Run - Injection Tower. Dala files Path
October 1, 2021 1249:37  Start Execulion Log Amp - S975C Inert XL with  Nare. . - Y Front MM, $0: - Source: « 1+ EAGMZ0QZ0211SCOUTING
oM TAD SQ: - Source: £l e Inert- Par of GCMS System RUNOD1.DIDATAMS
Preparslion
Octover 1, 2021 12:48:47  End Execution Log Amp - 575C inen XL with - Run Gount: 1
- TAD $Q: - Source: El - Inent Oclober 1, 2021 12:52:42  Audil Data ‘Scouting Run - Injection Tower, Dala Kies Path :
PM Fronl MM, SQ: - Source: - El-  EXBM20Q2021\SCOUTING
Oclaber 1, 2021 12:49:48  Stan Exscufion RFPA - §975C Inert XL with None Inert- Fart of GCMS System RUNOO1.DWATAMS
I TAD 5G: - Source: I - nert Preparaton
Oclober 1, 2021 12:50:23  End Execullon RFPA - 5976C Inert XL with Run Count : 1 October 1, 2021 12:53:25  End Execution ‘Scouting Run - Injection Tower, Run Counl: 1
TAD'SQ: - Source: EI - nert o Froot MMI, 5Q: - Source: ~E1-
Ingxt- Part of GCMS Systern.
October 1, 2021 1280:25 St Exacution Tune E1- 5675C ot XLwkh  Nons reton
M . TAD $Q: - Source: - €1 - ert P
Faisenent § (Qualtative - No October 1, 2021 126327 Stant Execuion Signatto Nalse El - Injeclion None
selpaints associated) M Tower, Front MM, SQ: - C o
Sourca: El- Inertusing
Oclobor 1, 2021 12:50:49  End Excoution Tuna E1-5876CInen XLwih  Run Caunt : § . Fiament - L:>=320
PM TAD SQ: - Source: - El - Ineft.
Fiament 1 (Queltaive - No October 1, 2021 12:6340  Audil Dats Signal to Neise E1- injocllon Dt fles Peih
‘sa1points associaled) PM Tower, Front MM, SQ: - EAGM200Q2021\SNF1_D01.D
. Sourcs: E1-tnart ush DATAMS
October 1, 2021 125050 Statt Execution Tune EI- 5975C nerl XLwith  Nona R 1- Lroe m”“ T
oM : TAD 8Q: - Source: - E - Inert. C N ( .
Filament 2 (Qualiatvs - No - October 1, 2021 12:5356  End Execution Signallo Noise E1 - injecion.  Run Count: 1
setpoints associated) PM Tower, Froal MM, SQ: -
October 1, 2021 12:50:53  End ‘Execution Tune Ef - 6976C inert XL with  Run Couat: 1
PM TAD SQ: - Source: - €l - Inert
Fitamen! 2 (Qualtatlve - No
selpoints assoclaled)
Page3!7 Pagadl7
Date: October 1, 2021 1:10:17 PM Date: October 1, 2021 1:10:17 PM
System ID: M2 System ID: oM2
Page 12/16 Page 13716
©2021 by Agllent Technologles Agllent CrossLab Gompliance Services
©2021 by Agilent Technologles Agitent CrossLab Compliance Services
User Neme: supasak.nimsonglham System 1d: GM-2
Hostname: 5CG11SHKC Print Date: Octaber 1, 2021 1:10:18 PM Usar Name: supassk.nimsongtham System 1d: GM-2
Hostaomo: 5CG1115HKC. Print Date: October 4, 2021 1:10:18 PN
ALS_GM2 Trensaction log
ALS_GM2 Transaction log :
Time Transsction Activity “Type of Transaction Optlonat infarmation
State Performed Tims Transaction Activity Type of Transaction Optionat Informatlon
Qctober 1, 2021 125350 Start Exscuton Signalto Noise i - lnjaction  None. State Performed
™ Towar, Front MM, SQ: - October 1, 2021 12:5437  Audt Oata Injection Precision - Injection  Data ftes Path :
Source: EI-Inertusing M Towsr, Front MM, S0 - ENGM2002021WP_MRPOO?.
Fliament 2 - L:>=320 Source: - El - Inet L [Area); <= DADATAMS
5.00%- L {Ret. Timo}: <= 1.00%
October 1, 2021 125404 Audit Data Signalto Noiss E1 -Injaction Dt fies Path :
PM Tower, Front MMI, SQ: - EAGM2002021\SNF2_001.0 October 1, 2021 12:54:37  Aucit Oata. Injection Precision - Injection Data files Path
Source: El-Inertusing DATAMS PM Tower, Front MMI, SQ: - EAGM20020210P_MRP008.
Filamen] 2 L:>= 320 ‘Sourca: - Ei - Inent L (Area): <= D\DATAMS
5.00% - L [ReL. Time): <x 1.00%
Ociober 1,2021 125422 End Exacution Signalta Neise Bl - Injection  Run Goun : 1 .
P Tawer, Front MM, SQ:+ C Octaber 1, 2021 125452 End Execotion njection Procision - njocion  Run Caunt: 1
Source: Ei - nent using PM Tower, Front MM, SQ: -
Fllament2-L: »= 320 ‘Sowrce: - Et- Ineni L (Ases): <=
- 5.00%- L (Ret. Time: <= 1.00%
October 1, 2021 12:54:28  Stan Exacufion Injeckon Precision - Injection  None
™ Towar, Front MM, SQ: Qeiober 1, 2021 125455 Start Execution Mass Rato Precision  Injection. None
‘Source: - El - Inert L (Area): LY Tower, Front MMI, S0 «
5.00% - L (Rat. Time): <= 1.00% Source: £1 - nort- L (RSD}: <=
500%
October 1, 2021 125437 Au Dats Injeclion Precislon - Injection.  Daa fles Path ;
M Tower, Front MMI, SQ: - EAGM2002021VP_MRP003. October 1, 2021 12:55:08  Audt Data Mass Ratlo Precision - Injection Data files Peth +
Source: - El - tnarl L (Area): <o D\DATAMS ) Tower, Front MM, SO: - EAGM2002024P_MRPDO3.
5.00% - L (ReL. Time}: <= 1.00% Source: E1 - neft- L {RSD): <= DIDATAMS
5.00%
Octobar 1, 2021 1254:37  Audlt = Injoction Precision - Injection Dot fles Path :
] Tower, Front MMI, SQ: EAGM20Q20211F_MRP0D4. QOclober 1, 2021 12:55:08  Audt Data Mass Ratio Precisian - Injection  Data fites Path :
Source: - - Inert L (Aresk <= DIDATAMS ™ “Tower, Frant MMI, SQ: » EGM2002021VP_MRPODA.
5.00% - L (Rel. Time): <= 1.00% Source: El « Inert - L (RSD): <= DADATAMS
5.00%
Octover 1, 2021 12:84:37  Audk Data ofection Preciskon - Iojection  Data fls Paih :
™ Tower, Front MM, 5Q: - EAGM2002021\P_MRPOOS. Qctober 4, 2021 12:55:06  Aud Data Mass Relo Precision - Injocion Dl fles Fath :
Source: - El - Inert L (Area): &= DIDATAMS ™ Tower, Frant MM, SQ: - EAGM20Q2021UP_MRPCO5.
5.00% - L (Ret. Time): <= 1.00% Sourca: El - Inart -L (RSD): <= D\DATAMS
5.00%
October 9, 2021 125487 Audit Data Ijeciion Precislon - Injection  Dala ies Path :
o™ Tower, Front MM), SO+ EAGM2002021UP_MRPO0G. October 1, 2021 12:55:06  Audit Oste Mass Rotio Pracision - Injection Data fles Paih :
Source: -El - Inert L {Area) <= DIDATAMS ™ Tower, Front MM, SQ: - EAGM200Q2021UP_MRPO0S.
5.00% - L (Ret. Time): <= 1.00% Source: El - ert-L (RSDY <= DIDATAMS
5.00%
Poge5/7
Page§/7
Date: Oclober 1,2021 1:10:17 PM
System ID: GM-2 Date: October 1,2021 1:10:17 PM
Page 14716 System 1D: GM2
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©2021 by Agllent Technalogies Agltent CrossLab Compllance Services
User Name: supasak.nimsongthsm Sysle : GM-2
Hostname: 5CG1115HKC Print Date: October 1, 2021 1:10:13 PM
ALS_GM2 Transaction log ;.
Tima Tracwaction  Actilty Type of Teansaction Qptional information
State Performed
Cctober 1, 2021 125506 Awit Dota ‘Mass Ratio Praciion - jeclon Ol fles Palh :
o™ Towss, Front MM, SQ:- EAGM20Q2021WP_MRPOOT.
Source:El- non- L (RSD) <= DIDATAMS
som%
Oclober 1, 2021 12:55:06  Audkt Data Mass Retio Precision - Injection  Data files Path :
™ Tower, Front MM, SQ:-  EAGMZ0Q2021WP_MRPOS,
Source: El - inatt+ L (RSD): <=  DDATAMS
500%
Oclober 1, 2021 12:85:10  End Exacution ‘Mass Ratio Precision - ijection  Run Count: 1 -
P Towst, Front MM, SQ:- (
Source: EI - Inen - L (RSDy: <= -
500%
October 1, 2021 1255:13  End Quelficaton~ Session oa
PM
October1, 2021 126543 Siant Reporting Sesslon None
M
October 1, 2021 1:08:11 Audit Reporting Session Report Generated :
L Cerlliicate
Page7/7
Date: October 1, 2021 1:10:47 PM
System 1D: am2
Page 16116

£ AST L 1

CUSTOMER NAME  : ALS Laboratory Group (Thailand) Co., Ltd, [U3&¥ 1aupaoa uauasme’ nfu Wszwalve) $18%)

EQUIPMENT NAME : THC Analyzer

MANUFACTURER  : HORIBA MODEL : APHA-370 |SERIAL NO. : .U430GTHB|
TEST VALUES
NO. | THC Analyzer ( APHA - 370) UNIT BEFORE AFTER

1 |Signal ( CHA ) mv 29.500 51300

2 [Signal ( THC ) mv 39.200) 56.500

s |etector Temp °C . Standard Value : Ambient temp+(5°Cto15°C) 47.300] 47.400
Pressure kPa , Standard Value : (Ambient/1013x100-20)=4kPa 81.900] 81.800)

4 |Ambient kPa current atmospheric pressure 101.500 101.400

5 lpuriitre °C . Standard Vatue : 390 °C to 430 °C 420.200) 420,300
KFa , Normal value : 8 kPa to 25 kPa 10.200 10300

6 [NMHC °C , Standard Value : 230 °C to 260 °C 243.000) 243.200|

7 |[pC 24V v . Standard Value : 24 V= 05V 23.900 23.900)

8 |DC5V V |, Standard Value : 5V = 05V 5000 5,000

9 |Bypass (Optional) L/min, Normal value : 0.9 Umin + 0.3 L/min

10 {Over Flow (Optionat) L/min, Standard Value : 0.8 L/min or More

11 |CH4 Samping Reading PP 2.900] 3,680]

12 |NMHC Samping Reading PPt 0.720| 0.230|

13 [THC Samping Reading PEM 3.620| 3.730|

14 [Zero Gas CH4/THC PP 0.27/0.32] 0.00/0.00|

15 |Span Gas PPM 37.80/37.85] 80.0/40.0)

G _|Gas H2.. 20 P31 20 20

Remark : Reference EX-EN-017-56 , Ambient HC Monitor APHA-370 Operetion Manual Page #81
Remark : { Ambeint temperature = 5°C to 40°C)

msiiasany
- Service Maintenance
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CALIBRATED BY .

CHECKED BY .

ﬁain'\ﬂ'iagnma&\umaﬁﬂw";mﬁn SR Enswiinsiag | Tns 02-868-0812 # 15-16 , E-Mall : Engineer@jranatee.com

\QUT 63/14-15,67/35-36 TouwTRIEN 7,7/ MuuvRne swaeTavines wautenantug) nfamwa 10600 Tns 02-868-0812-13 Tnanns 02-868-1889

FO-EN-207 R00/01-08-13

RYG_EN0038

TEST REPORT
ICUSTOMER NAME : ALS Laboratory Group (Thailand) Co., Ltd. {U3t tauaaiod kavasmes nju (Ussivelng) $1iie)
EQRIPMENT NAME : THC Analyzer
MANUFACTURER : HORIBA MODEL  :APHA-370 |SERIAL NO : U430GTHB
STANDARD GAS CONCENTRATION (PPM) : 5061 PPM CYLINDER NO : CC734373
CYLINDER PRESSURE (pslg) : 1,600 PSI CERTIFIED DATE : 12/05/2020
CERTIFIED BY : AIRGAS EXPIRED DATE : 12/05/2028
TEST RESULTS
) TEST RESULTS .
POINT NO'|-— - — - —
IDEAL - JACTUAL ERROR CH4| %ERROR CH4| ACTUAL THC|ERROR THC| %ERROR THC]
ZERO 0.000 0.000 0.000 - 0.000 0.000 -
1 10.000 10.240 0.240 2.40 10.210 0210 2.10
2 20.000 20.230 0.230 1.15 20.200 0.200 1.00
3 30.000 30.120 0.120 0.40 30.170 0.170 0.57
4, 40.000 40.000 0.000 0.00 46.000 0.000 0.00
AVERAGE (%) - 099 092
PPN
50
“—&—IDEAL
40
i
| - rcrusL e
» Rk
H
. | A scrum T
" |
| tnear ACTUAL
L
10 - S
o - - T T PPM ‘REVIEW-H
0000 10000 20000 - 30000 40000 . 50000 S
) . : APPROVH
NEXT CAL. DATE 14
> b
CALIBRATED BY :..... 2 242 {‘“*“l““/ TE : il 1ss
~ .
-
CHECKED BY : i) bl ‘R‘IAG /1 /65
JIRANATE ASSOCIATES C:. .11,
Foansdoyamsdumeadadiund : Gwidinodnmmine, T 12 # 15,16 , E-Mail :

(@l 63/16-15,67/35-36 OUMIMUTANN 7,771 BUOCTRMTE LORUINANtvE N 10600 N5 02-858081213 Trisens 62-858-1889

FO-EN-206 R01/22-10-14

Cert. No.: 21E1084
Page.: 2 of 2

Result of calibration :- (*) Without adjustment () After adjustment

Function:  DC voltage measurement Range: 2000 mv
Standard Value UUC* Reading Error
(mv) (mv) (mv)
-100.0000 -100.0 0.0
-50.0000 -50.0 0.0
0.0000 0.0 0.0
50.0000 50.0 0.0 62
100.0000 100.0 0.0 65
150.0000 150.0 0.0 69
200.0000 200.0 0.0 72

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 %

UUC* = Unit Under Calibration.

-o0o-

a 1049303
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) %

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SO1 18, SUANLUANG. SUANLUANG BANGKOK 10250
TEL.0-2717-3000-27 FAX.0-2719-9484

Cert.No.: 21CH432

7N
NSC-TISITIS17025 o Page.: 20f3

Equipment :
Manufacturer :
Modei :

Serial No. :

54 ID No. :

Condition As-Received:
Received Date :
Calibration Date :
Reference:

Submitted by :

Ambient Temperature :
Relative Humidity :
Calibration Procedure :

Calibrated by :

Approved by :

(/) Malee Butkruea
{ ) Saithip Meangmai

CALIBRATION 0008

Cert.No.: 21CH432
Page.: 10f3

Certificate of Calibration

pH Meter
Mettler Toledo
SevenCompact §220

C104058460 { ’
RYG_EN0183 EREVEWBY M
eead tem %AFPROVEDBY Y p -
19 March 2021 § ] ]

23 March 2021 pexT GAL DATE 222010
2108-0903D8C-1 -

ALS Laboratory Group (Thailand) Co.,Ltd. Rayong Branch
616/10 Moo 5 T.Maenam Khu, A.Pluakdaeng,
Rayong 21140, Thailand

(25 + 2.5) °C

(50 + 16) %

In - house method :

- CP-CHS by direct measurement with standard
voitage calibrator and direct measurement with
certified reference material (CRM)

- CP-CH8 by comparison with standard thermometer

Warakomn Lerngagtrakul

Maly, -

Approved Signatory

{ ) Warakomn Lemgagtrakul .

issue Date :

26 March 2021

The Uncertainties are for a

fidence probability of approxi 95%

“This certificate may not be reproduced other than in full. ¢acept with the prior writen

Approval of the hieud of Corporate Services 3 : Eywipment. Calibration and Testing Services.

Calibration Results
Function : pH Measurement

A 0026344

Cert.No.. 21CH432
Page.: 30of3

Performing three buffers standard curve by using buffer nominal pH (4,7,10)

Unit Under Standard pH Actual pH | Actual mV Uncertainty of | Coverage
Calibration Buffer Solution Reading Reading | pH measurement| factor
(mV} () k
pH Electrode 4.008 4.012 177.3 0.0045 2.00
S/N.: 0485148 6.985 6.995 35 0.0078 2.00
10.012 10.005 -171.8 0.013 2.00
Function : Temperature Measurement
(*) Without adjustment
This i was with Te Probe;
- Model : InLab Expert Pro-ISM
- Serial No. : 0485148
Dimension of probe;
- Length : 120 mm,
- Diameter : 12 mm.
- lr ion Depth © 100 mm.
Calibration Standard uuc* Error Uncertainty of | Coverage
Point Temperature Reading measurement factor
(°c) {*c) (c) (°c) (£°C) k
25.0 25.003 25.1 0.097 0.20 2.00

Remark : - UUC* = Unit Under Calibration

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
factor k, providing a level of confidence of approximately 85 %.

-o0o-

Yl

a 1048438

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

Instrument = Serial No. 1D No. Cert. No. Due Date
1) Document Process Calibrator 46530031 130RC098 20E3666 14 Oct 2021
2) Ref, Standard Thermometer 2188080 130RC044 2011389 19 Nov 2021

This certification is ble to the | System of Unit maintained at:-
- Traceable to National Institute of Metrology (Thailand), NIMT

2. Certified i :The results are traceable to SI through CPA chem Ltd.,
ANSI-ASQ National Accreditation Board, Accredited No. AR-1835

Buffer Solution Manufacturer Lot No. Exp. date
pH 4.008 CPA chem 706694 06 Sep 2022
pH 6.985 CPA chem 722285 19 Dec 2021
pH 10.012 CPA chem 722287 19 Dec 2021
3. This certificate is valid only to the item calibrated on date and place of calibration.
Calibration Results
Function : mV Measurement
Performing standard curve by Fluke at pH (4,7,10)
Nominal | Standard Uncertainty of Coverage
Unit Under Value Voitage Actual Reading Measurement  factor
Calibration Input .
mV k
pH mV mV pH ( )
pH Meter 4.000 177.48 1774 4.000 0.058 2.00
SIN.: C104059460 7.000 0.00 -0.1 7.000 0.058 2.00
10.000 -177.48 -177.8 10.000 0.058 2.00
a 1048440
S,
SN
TECHNOLOGY PROMOTION ASSOCIATION (THAILANDJAPAN) S22
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES %
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250 ’fo\\ 3
TEL. 0-2717-3000-24 FAX. 0-2719-9484 T Naemermsons
CALIBRATION 0008

Certificate No. : 21E1084
Page: 10f2

Certificate of Calibration

Equipment : pH Meter
Manufacturer: Mettler Toledo This certificate may not be reproduced other than in full,
except with the prior written approval of the head of
Model : SevenCompact $220 Corporate Services 3: Equipment Calibration and Tesling Services.
Serial No.: ©104059480
ID No.: RYG_ENO183

Condiltion As-Recelved: Used ltem
Received Date: 19 March 2021

Calibration Date: 30 March 2021

Reference: 2103-0903DSC Submitted by: ALS Laboratory Group (Thailand) Co.,Ltd. Rayong Branch

Ambient Temperature: { 23 2 ) °C

Relative Humidity: (50 +10) % 616/10 Moo 5 T.Maenam Khu, A.Pluakdaeng, Rayong
21140, Thailand
Procedure used: Calibration were conducted using in-house calibrati CP-E17 A ding to direct
method with Multi-Product Calibrator.
Condition of this result of calibration
1.Reference standards instuments :
Instrument Model Serlal No. Certlificate No. Due Date

1) Multi-Product Calibrator 5500A 6440007 20E1574
2.This resuilt of calibration was made on requested at the point specified by customer.

07 May 2021

3.The certificate is valid only to the item calibrated on date and place of calibration.
4.This Certification is traceable to the International System of Unit maintained at-
-National Institute of Metrology Thailand (NIMT)

Calibrated by : PP Signatory : I ad
Issue Date : 01 Aprit 2021 |3} linee Prabpaipal
{1 Nuntawat Khamchai

[ 1Pormihippa Tameyakul

B 0257856



Cert. No.: 21E1084

Page.: 2 of 2
Resuit of calibration :- (*) Without adjustment () After adjustment
Function: DC voltage measurement Range: 2000 mv
Standard Value UUC* Reading Error Uncertainty
(mV) (mV) (mv) (£pv)
-100.0000 -100.0 0.0 65
-50.0000 -50.0 0.0 62
0.0000 0.0 0.0 58
50.0000 50.0 0.0 82
100.0000 100.0 0.0 65
150.0000 150.0 0.0 68
200.0000 200.0 0.0 72

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 %

UUC* = Unit Under Calibration,

&
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) m
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

N

NSCTISITISI7025
CALIBRATION 0008

Cert.No.: 22CH405
Page.: 10f3

Certificate of Calibration

Equipment :
Manufacturer :
Model :

Serial No. :
IDNo.:

Condition As-Received:

Received Date :
Calibration Date :
Reference :
Submitted by :

pH Meter

Mettler Toledo

Seven Compact 8220 _ .

104058460 reviewsy  MNeBamelT
RYG_END183 )’é‘ |
Used tiem APPROVEDBY ... 0.

16 March 2022
wExT caL pare 7.3

17 March 2022
2203-0611DSC-4
ALS Laboratory Group (Thailand) Co.,Ltd.
Rayong Branch

616/10 Moo 5 T.Maenam Khu,
A.Pluakdaeng, Rayong 21140, Thailand

-o0o- 0
Ambient Temperature : (256 £ 2.5) °C
Relative Humidity : (50 ¢ 15) %
Calibration Procedure : In - house method :
- CP-CH5 by direct measurement with standard
voltage calibrator and direct measurement with
certified reference material (CRM)
- CP-CH8 by with standard tf
Calibrated by : Warakorn Lerngagtrakul
Approved by : %}. N
Approved Signatory
(/) Malee Butkruea
( ) Saithip Meangmai
( ) Warakorn Lemgagtrakul
Issue Date : 22 March 2022
The Uncertainties are for a probability of approxi ly 95%
Thas certificate may not be reproduced viher than i full except with the prior wriien
Approval of the head of Corporstc Services 3 * Equipment Calibiation and Testing Services.
a 1049303 A 0037307
Cert.No.: 22CH405 Cert.No.: 22CH405
Page. 20f3 Page.. 3of3
Condition of this calibration resuit Calibration Results
1. Reference Standard Instrument  : - Function : pH Measurement
Instrument Serial No. 1D No. Cert. No. Due Date Performing three buffers standard curve by using buffer nominal pH (4,7,10)
1) Document Process Calibrator 54030049 130RC116 21E2682 25 Aug 2022 Unit Under Standard pH Actual pH | Actual mv Uncertainty of | Coverage
2) Ref. Standard Thermometer 4982054 110RC044 2111201 26 Oct 2022 " N
) N Calibration Buffer g g |pH factor
This is to the System of Unit maintained at:~ (mv) (%) &
- Traceable to National Institute of Metrology (Thailand), NIMT oH Electrode 4.008 2010 777 0.0046 2.00
S/N.: 1453404 6.982 6.988 X 0.0084 .
2. Certified Reference Materials : The measurement results are traceable to Sl through CPA chem Ltd., 10.015 10.010 137: ° 0.0073 ;g:
ANSI-ASQ National Accreditation Board, Accredited No. AR-1835 - - - - -
Function : Temperature M it
Buffer Solution Manufacturer Lot No. Exp. date N .p ure Neasuremen
_ - Iy {*) Without adjustment
pH 4.008 CPA chem 788995 01 Jan 2024 This N was with T Probe:
pH 6.982 CPA chem 761017 02 Aug 2022 Mode! - InLab Expert Pro-ISM '
X CPA ch 766824 . N —_—
PH 10.015 em 04 Sep 2022 - Serial No. : 1453404
3. This certificate is valid only to the item calibrated on date and place of calibration. Dimension of probe;
Calibration Results - Length : 120 mm.
Function : mV Measurement - Diameter : 12 mm.
Performing standard curve by Fluke at pH (4,7,10) - Immersion Depth : 100 mm.
Nominal Standard Uncertainty of Coverage
Unit Under Value Voltage Actual Reading Measurement factor
Calibration Input (emVv) M Calibration Standard uvuc* Eror Uncertainty of | Coverage
pH mvV mv pH Point Temperature Reading measurement factor
pH Meter 4.000 17748 | 1774 4.000 0.058 2.00 (°c) {c) (°c) (ec) (x°C) k
S/N.: C104058460 7.000 0.00 -0.1 7.000 0.058 2.00
10000 | 7748 | 1775 | 10.000 0.058 2.00 2.0 25.002 249 -0102 013 200
Remark : - UUC* = Unit Under Calibration
The reported uncertainty of measurement was based on a standard i iplied by a g
factor k, providing a level of confidence of approximately 95 %.
-000-
a 1100955 a 1100954
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) S

‘CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250 7"4ﬁ§
TEL. 0-2717-3000-24 FAX. 0-2719-9484 e NSCTISITIB 025
CALIBRATION 0008
Certificate of Calibration ~ Certifieats No.: 228086
Page: 10f2
Equipment : pH Meter
Manufacturer: Mettlor Toledo “This certificate may not be reproducad other than in full
except with the prior written approval of the head of

Model : SevenCompact $220 Corporate Services 3: Equipment Calibration ang Testing Services.
Serial No.: C104059460
1D No.: RYG_ENO183

Condition As-Received: Used Itém

Received Date: 16 March 2022
Calibration Date: 21 March 2022
Reference: 2203-0611DSC Submitted by: ALS Laboratory Group {Thailand) Co.,Ltd. Rayong Branch

Ambient Temperature: (23 = 2) °C
(50 % 10)% 616/10 Moo 5 T.Maenam Khu, A Pluakdaeng, Rayong
21140, Thailand

Relative Humidity:

Procedure used: Calibration were using in-house
method with Multi-Product Calibrator.

CP-E17 According to direct measurement

Condition of this result of calibration
1.Referenca standards instuments :
Instrument Model Serial No. (;‘er!lﬂcule No. Due Date
1) Muiti-Product Calibrator 5500A 6440007 21E1444 07 May 2022
2.This result of calibration was made on requested at the point spacified by customer.
3.The certificate is valid only to the item calibrated on date and place of calibration.
4.This Certification is lraceable fo the Internalional System of Unit maintained at:-
-National Institute of Metrology Thailand (NIMT)

Calibrated by: F PP Signatory : q ‘/

Issue Date : 22 March 2022 [+ Phalinee Prabpaipal
[ }Nuntawat Khamchai
[ 1Pomthippa Tameyakul

B 0284414

TECHNOLOGY PROMOTION ASSOCIATIONA(THAILAND-JAP’AN)

CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND-TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250

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

Cert.No.: 21TW20
Page.: 10f 2

Certificate of Testing

Equipment : DO Meter
Manufacturer : YSI
REVIEW BY

Model : 5100 .

) o 4
Serial No. : 151102139 APPROVED BY e
ID No. : RYG_EN0140 \exT CAL DATE a(? / 99
Received Date : 29 January 2021
Test Date : 02 February 2021
Reference : 2101-0817DSC-1
Submitted by : ALS Laboratory Group (Thailand) Co.,Ltd.

Rayong Branch

Eastern Seaboard Industrial Estate (Rayong)
64/77 Moo 4,Building No.B1, Highway 331,
Km91.5, T.Pluakdaeng, A.Pluakdaeng,
Rayong 21140 Thaitand

Laboratory Condition : Te (25x5)°C
Humidity {50 £ 20) %
Test Procedure : In - house method : CP-CH9
by C: ison Technigue with Azide ification Method
Calibrated by : Walalak Sirithean
Approved by : Whl -
Approved Signatory

(/ ) Malee Butkruea
() Saithip Meangmai
() Warakorn Lemgagtrakul

Issue Date : 3 February 2021

B 0252485

Cert. No.: 22E986

Page.: 2 of 2
© Result of calibration :- (*) Without adjustment () After adjustment
Function: DC voltage measurement Range: 2000 myv
Standard Value Uuc* Reading Error Uncertainty
(mv) (mv) (mv) (£av)
-200.0000 -200.0 0.0 72
-150.0000 -150.0 . 0.0 69
-100.0000 -100.0 0.0 65
-50.0000 -50.0 00 62
0.0000 0.0 0.0 58
50.0000 50.0 0.0 62
100.0000 100.0 0.0 65
150.0000 150.0 0.0 69
200.0000 200.0 0.0 72

The reported uncertainty of measurement was based on a standard uncertainty multipfied by a coverage
factor k= 2, providing a leve! of of i 95 %

*UUC= Unit Under Calibration.

-o0o-
q e
a 1101070
Cert.No.: 21TW20
Page.: 2 of 2
Result : Dissolved Oxygen Meter Adjustment With Air 100 %
Dissolved Oxygen Probe No.: 16C100647
Titration Method DO Meter
Standard Deviation
{Azide Modification Method) Reading
(mg/L) (mg/L) (mg/L)
8.02 8.02 0.0055

This report was certified only for the instrument we tested.it is allowable to use for study
the system efficiency, The environmental impact control and present to organization it may concerned
Intend to use for advertising and referral purpose is prohibited. This report may not be reproduced
other in full,without written approval of the laboratory

Vil .

a 1038971
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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.0-2719.9481 prtpivataiid o Equipment : DO Meter with Sensor Cert. No.: 21TM271
P Condition As-Received : Used Item Page.: 20of 2
Reference : 2101-0817DSC-2
Cert. No.: 21TM271 Procedure Used :- .
Page.: 10f2 Callbration were conducted using in-house p CP-0T01 ing to with
. s . N N .
Certlﬁcate Of Callbratlon Platinum Th { IPRT ) into Temperature Bath.
The temperature scale used was based on [TS-80.
Condition of this result of calibration
Equipment : DO Meter with Sensor 1. Reference standard instrument:-
Instrument Model Serial No. Cert. No. Due Date
Manufacturer : YSI 1) Digital Thermometer 1523 2188080 2011388 20 Nov 2021
2. This certificate is valid only to the item calibrated on date and place of calibration.
Model : 5100 3. This certification is traceable to the Intemational System of Unit maintained at:-
- National Institute of Metrology Thailand (NIMT)
Serial No. : 151102139 Result of Calibration == (*) Without Adjustment
Function : Temperature measurement.
1D No. : RYG_EN0140 This instrument was with sensor, S/N.: 16C100847
Submitted by : ALS Laboratory Group (Thailand) Co.,Ltd. Rayong Branch € vue Error Uncertainty Coverage
Eastem I ial Estate Point Depth Temperature Reading Factor
(Rayong)
64177 Moo 4 Building No.B1, Highway 331 km. 91.5, (C) (mm) () () () (#C) k
T. Pluakdaeng, A. Pluakdaeng, Rayong 21140 Thailand 20.00 50 20.008 19.98 -0.048 0.15 2.00
Location : TPA On Site Calibration Laboratory UUC* : Unit Under Calibration
Received Order : 29 January 2021 ‘The reported uncen.a;nty of meas;]remenl was based on a slandan: uncertainty multiplied by a
Calibrated Date : 3 February 2021 ge factor , providing a level o of app 95 %.
Ambient Temperature: (26 £ 10 ) °C 0
Relative Humidity : (50+30)% 000
AC Line Voltage : (220+22)v
Calibrated by : Malee Butkruea
Approved by : &@
Approved Signatory
( ) Pornthippa Tameyakul
(/) Suwit Imjai
Issue Date : 4 February 2021
The Uncertainties are for a confidence probability of approxi 95%
“This cerificaic may not be reproduecd other than in full. cxeept with the prior weitien
Approval of the head of Corpurate Services 3 : Equipment Calibration and Testing Services. ﬂ
A 0024028 a 1038626
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) %
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES %220
NS
53424 PATTANAKARN ROAD SOI 18, SUANLUANG. SUANLUANG BANGKOK 10250 it .
TEL.0-2717-3000-27 FAX. 0-2719-9484 RO oty Equipment : Low Temp. Incubator Cert. No.: 22TM317
Condition As-Received :  Used Item Page.: 2 of 3
Reference : 2204-01460C-1
Procedure Used :-
Cert. No.: 22TM317 Calibration were using calibration p! CP-0T02 ing to direct it
s . . .
Certlﬁcate Of Cal]bratlon Page.: 1 of 3 The temperature scale used was based on [TS-90.
Condition of this result of calibration
1. Reference standard instrument:-
Equi - Low T Incubat Instrument Model Serial No. Cert. No. Due Date
quipment : ow Temp. Incubator 1) Data Acquisition 34970A MY44031769 21LM12 02 Sep 2022
Manufact . v " Y } r[ i 2. This certificate is valid only to the item calibrated on date and place of calibration.
anufacturer : lemme REVIEWBY ..o 20000 o 3. This certification is to the System of Unit.
Model : \PP750 % Result of Calibration :- (*) Without Adjustment
° 7 APPROVED BY . . Function of UUC* : Temperature Source
Fresh air setting : Close Environment during calibration
Serial No. : V818.00 '1‘10’2 .
eralNe 618.0084 NEXT CAL. DATE 2 2 Beginning Finished
. Temp. (°C) 25 25
ID No. : RYG_ENO154 REL Humid. (%) ” =
AC Supply ( Volt
Submitted by : ALS Laboratory Group (Thailand) Co.,Ltd. upply (Volt) 221 223
(Rayong Branch) H
616/10 Moo 5 T.Maenam Khu, Position : }:::‘Ns‘?.
APluakdaeng, Rayong 21140, Thailand . 9RTD°2;}1
Location : BOD Room 2 9RTD-2/2
Received Ord 22 April 2022 3 SRTD28
eceive er : pril y
. i . 4 9RTD-2/4
Calibration Date : 22 April 2022 Probe_lnstall::)lon Details : Dimension of Chamber : s oRTD-275
Ambient Temperature : (26:10)°C as em .l 080 - m 6 9RTD-2/6 |
. . b= 10 cm W= 1.0 m -
Relative Humidity : (50+£30)% 7
c= 10 cm H= 1.2 m
Calibrated by : Man Pattanapongpaiboon Capacity = 0.75 m 8
9 (ref.)
Approved by : W.'.IL .

Approved Signatory
() Pomthippa Tameyakul
(/) Maiee Butkruea

() Suwit Imjai
Issue Date : 3 May 2022
The Uncertainties are for a probability of approxi 95%
“This centificate may ot he reproduced other than in full. except wirh the prior writlen

Anprasal of the head of Corparate Services 3 - Fquipment. Calibration and Tessing Services.

Mol .

A 0040735 a 1106485




Equipment : Low Temp. Incubator Cert. No.: 22TM317
Condition As-Received : Used ltem Page.: 30of 3
Reference : 2204-01460C-1

- Result of Calibration :- {*) Without Adjustment
Function of UUC* : Temperature Source -

Fresh air setting : Close
Calibration | - UUC* uuc* T T Overall | Coverage
. . " " |uncertainty
Point Setting | Reading stability uniformity Variation Factor
e) (cy c) (£°C) c) c) (#C) k
20.0 20.0 20.0 0.022 0.20 0.22 0.30 2
Calibration Measured e(°C)
Point Position
(°c) 1 [ 2 [ 3 [ a4 [ s T ® [ 7 T 8 T8fef)
20.0 20.209 | 20.174 | 20.199 | 20110 | 20.075 | 20062 | 20.027 | 20.069 | 20.030

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

Temperature stability : One-half of the greatest i i of at any one sensor.

Te i ity : The i 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 ine the pattern or within the chamber under steady-state conditions.

Qveralt Variation : The Difference of the maximum and mini P gl 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 i iplied by a
factor k, providing a level of cor of approxi 95 %.
-000-
a 1106484

Dokmai Prawet Bangkok 10250

CALIBRATION Tel: +86 (0) 2068-9773
‘www.pentacal.com

RYG_EN0002

PENTA CALIBRATION CO., LTD.
66/124 The Connect 33 Village Kanchanaphisek Road

PENTA B e corse 5, Vgt

CALIBRATION Tel: +66 (0) 2069-9773
www.pentacal.com

Certificate of Calibration

Represent to Certificate of Calibration ,PTC/07/22103

Certificate No.: PTC/07/22103 Page: 1of 2

Equipment: Digital Balance Condition: Normal ez
Manufacturer: Sartorius Serial No: 26207038

Model: MSE2248-100-DU iD No: RYG_EN0002

Type of Balance: Single interval

Customer: ALS Laboratory Group (Thailand) Co.,Ltd. S\

REVIEWBY . YRtY
e
APPROVED BY %

616/10 Moo 5 T.Maenamkoo, A.Pluakdaeng,
Rayong 21140, Thailand

wlovlss,
Environment Condition:  Temperature 239 °C + 03°C NEXT CAL. DATE
Humidity 58.1 %RH + 4.4 %RH
Air density 1.17 kgim®
Calibration Place: ALS Laboratory Group (Thailand) Co.,Ltd.

616/10 Moo 5 T.Maenamkoo, A.Pluakdaeng,
Rayong 21140, Thailand

The Method used: in house method, PTC-WI-07, base on Euramet cg. 18
Traceability: - This certificate is traceable to the SI Units through Thai Calibration Service Co..itd.
. NSC-ONSC Accreditation No.: Calibration 0189

Date Received: March 23, 2022
Calibration Date: March 23, 2022
Issued Date: March 25, 2022
Calibration By: Mr. Rungroje Metakul
PENTA CAUBRATION CU.LTS.
PR N G Approved By : <A o
" (MrKriangsak Kalasi) (M. Keattisak Kerdto)
Reviewed by Laboratory Manager
Thig certificate 1s issued the units of according to the of Units (S1). i provides traceabidly of
to national other nationa! standard laboiatories.

The measurement uncertainty stated is the expanded uncertainty which s obigined fram the standard uncertanty multiplied by
95%. It is ined i with the Guide to

the coverage factor (k=2) to provide & lavel of of
Expression of Uncertainty in Measurement (GUM). The elfect that (he results relate only to the items calibrated.

This calibeation certificate shall not be reproduced except in full only, without written approvat from penta calibration co .. id

PENTA CALIBRATION CO., LTD.

66/124 The Connect 33 Village Kanchanaphisek Road

Represent to Certificate of Calibration ,PTG/07/22103

Certificate No.:  PTC/07/22103 Page: 20f 2
Measurement Results:

Without Adjustment

Function Calibration: Non Adjustment

Eccentric Error: Weight to be 1/3 .1/2 or of Maximum capacity

Eccentricity test 100 ()]
Position (g)
1 I 2 | 3 ] 4 I 5
0.0000 | 0.0000 ] -0.0002 ] 0.0002 ] 0.0002-
Maximum deviation: 0.0002

Repeatability Test : Weight to be 12 < L, < Maximum capacity

Determination of the standard deviation of weighing balance.. Readability 0.0001 (g}

L Nomina! test value (g) ' Standard Deviation ‘l
L 200 | 0.00003 ﬁ
Error of indication : from nominal value.. Readability 0.0001 (g)
Nominal Value | G i Mass icati Correction of Balance |  Uncertainty k
(9) (a) (9) @ {9
0 _ 0.00000 ~ 0.0000 0.0000 0.000086 216
0o 0.01000 00100 o000 000010 206 |
01 ~ 0.10000 0.1000 00000 0.00010 206
1| teem0 [ qooo | ooo0 o000 | 206
2 200000 19999 ~eooor | oooor0 | 2o0s |
s 500001 50000 0.0000 000010 | 208
10 1000000 10.0000 o000 | ooooto | 208
20 2000003 | q9sess 00001 | oooom 205
s | snoooos 4099 | 00001 | ooz | 200
100 10000004 | “100.0001 T oo o007 | 200
200 200.00011 2000000 | oooor 000027 | 200

Note: Weight of adjust - @

The End of Certificate

T BTCRMED 12 7 Fel 2000

7T BICHME D102 2 Fab 2020

RYG_EN0010

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) %

CORPORATE SERYICES % FQUIPMENT CALIRRATION AND TESTING SERVICES %X\
5343 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 b

NSCTISLTIS a2

THL 027173012 0-2719.9454 CALBRATION o008

i

Cert. No.: 21TM827

Page.: 10of 3
. . .
Certificate of Calibration
Equipment : Hot Air Oven st
REVIEW BY e b
Manufacturer : Memmert .
ay a0 L
Model : UFE 500 APPROVED BY =270
. Inlos
Serial No. : G511.1572 WEXT CAL. DATE o
iD No. : RYG_EN0010
Submitted by : ALS Laboratory Group (Thailand) Co.,Ltd. (Rayong Branch)

616/10 Moo 5 T. Maenam Khu,
A. Pluakdaeng,
Rayong 21140 Thailand

Location : Oven Room

Received Order : 5 May 2021

Calibration Date : 5 May 2021

Ambient Temperature : (26+£10)°C

Relative Humidity : (50£30)%

Calibrated by : Khit Ruttanaprapachai

Approved by : % :

Approved Signatory

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

Issue Date : 14 May 2021

The Uncertainties arc for a confidence probability of approximately 95%

cept with the prior wrin

may ot be repraduced otter than in full.

s cert

Appronal of the e Servives 3: Lquipment Caffbration arnd Testing

A 0028089



Equipment : Hot Air Oven Cert. No.: 21TM827
Condition As-Received : Used ltem Page.: 2 0of 3
Reference : 2105-00050C-4

Procedure Used :-
Calibration were conducted using [ CP-0T02 ing to direct
method with Data isition which with i T Detector { RTD ) and
Thermocouple Type T.
The temperalure scale used was based on ITS-90.
Condition of this result of calibration
1. Reference standard instrument:-
Instrument Model Serial No. Cert. No, Due Date
1) Data Acquisition 34972A MY57013823 21LM3 26 Feb 2022
2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This certification is traceable to the International System of Unit.
Result of Calibration :-  (*) Without Adjustment
Function of UUC* : Temperature Source

Fresh air setting : Close Environment during calibration
Beginning Finished

{2 J Temp. ( °C) 28 29

REL.Humid. (% ) 59 56

H . Mg AC Supply ( Volt ) 220 221

H Hi2

Ref. Std. ID No.: @

N /: Calibration Point

3

Position :|  (104) °C (180) °C
21-17RTD-01} 18-17TC-01

1

2 __|21-17RTD-02| 18-177C-02
3 17RTD-03_| 19-17TC-03
& 17RTD04 | 19-17TC-04
5

6

7

oot owsta:  Dimension of C . 3 | 17RTD-03
50 om = 040 m 17RTD-05 | 19-17TC-05

b= 50 om w= 0.56  m B 17RTD06 | 19-17TC-06

= 50 om H= 048 m 17RTD-07 | 18-17TC-07
Cepacity = 011 m® ) 17RTD-08 | 19-17TC-08

" 9(ref) | 17RTD-09 | 19-17TC-09

Wady, -

a 1054287

RYG_EN0006

S

: . - AT ' O S
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) - Stpegirrg
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING VICES 74/////?\\\

14 DA < ARN ROAD SOT 15, SUANLUANG. SU  BANGKOK 102 A
53404 PATTANAKARN ROAD SOT 18, SUANLUANG. SUANLUANG BANGKOK 10250 NSe-TISITIS11025
TEL 0-2717-3000-27  FAX.0-2719-9484 CALIBRATION 0008

Cert. No.: 21TM829
Page.: 1 0of 3

Certificate of Calibration

Equipment : Hot Air Oven !
IR
Manufacturer : Memmert E !
| aprovED BY 3
Model : UM 400 i / / ¢
cresLpae 2IMias.
Serial No. : b495.0899 { X7 CAL DATE Sl
iD No. : RYG_EN0006
Submitted by : ALS Laboratory Group (Thailand) Co.,Ltd. (Rayong Branch)

616/10 Moo 5 T. Maenam Khu,
A. Pluakdaeng,
Rayong 21140 Thailand

Location : Oven Room

Received Order : 5 May 2021

Calibration Date : 5~ 8 May 2021

Ambient Temperature : (26:10)°C

Relative Humidity : {50+30)%

Calibrated by : Khit Ruttanaprapachai

Approved by : m

Approved Signatory

( ) Pomthippa Tameyakul
( 7) Malee Butkruea
() Suwit Imjai

Issue Date : 14 May 2021
‘The Uncertainties are for a 7 ility of appr
This o ate iy aatbe reproduved other than n Bl evcent with the prior widien

Apprevat of i head ot Camprirate Services - kquipment. Calibranon s Test

A 0028096

A

Equipment : Hot Air Oven Cert. No.: 21TM827
Condition As-Received : Used ltem Page.: 30of 3
Reference : 2105-00050C4

Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source

Calibration | UUC* uuc* Temp Temp Overall Uncertainty Coverage
Point Setting | Reading stability uniformity Variation Factor
¢y | (¢c) | () (£°C) (c) (cy | (zc)| k
104.0 104.0 104.0 0.063 0.54 0.70 - 0.42 2
180.0 180.0 180.0 0.15 0.89 1.3 1.1 2

Calibration Measured Temperature { °C )

Point Position

(°C) 1 2 3 4 5 3 7 ) 9 (ref.)
104.0 104.243 | 103.732 | 103.760 | 103.742 | 103.863 | 103.743 | 104.311 | 103.689 | 103.815
180.0 180.101 | 180.481 | 179.401 | 179.692 | 179.980 | 179.943 | 180.127 | 179.915 | 179.709

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.
T i : The i i of 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 di ine the pattern or within the chamber under steady-state conditions.
Overall iation : The Dil of the i and mini measured res 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 %.

-00o-
a 1054286
Equipment : Hot Air Oven Cert. No.: 21TM829
Condition As-Received : Used ltem Page.: 2 of 3
Reference : 2105-00050C-1
Procedure Used :-
Calibration were using calibration p CP-0T02 ing to direct

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. Due Date
1) Data Acquisition 34972A MY57013823 21LM3 26 Feb 2022
2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This certification is traceable to the International System of Unit.
Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source

Fresh air setting : Close Environment during calibration
Finished
I, . Temp. (°C) bR 30
REL.Humid. (% ) 56 58
H . '? AC Supply (Volt ) 221 222
o
H HrZ
$ & Position : Ref. Std.
3 / 1D No.:
o} A
Wi 5 S 1 21-17RTD-01
T 2 21-17RTD-02
W 3 17RTD-03
Probe Installation Details : Dimension of Chamber : e A [ 17RTD04
a= 50 cm D= 0.33 m - .5, S ER g
b= 50 ocm w= 040 m 8 17RTD-06
c= 50 cm He 040 m 7 17RTD-07
Capacity = 0,053 m?* - B, - 17'31—0’9@,
9 (ref.) 17RTD-08

Yk -

a 1054310



Equipment : Hot Air Oven Cert. No.: 21TM829
Condition As-Received : Used Item Page.: 30of 3
Reference : 2105-00050C-1
Result of Calibration :~ (*) Without Adjustment
Function of UUC* : Temperature Source
Calibration | UUC* uuc* Temp T Overall Coverage
- . - Uncertainty
Point Setting | Reading stability uniformity Variation Factor
(°c) (*C) (*Cc) (£°C) ) e) ey (#°C) L3
70.0 70.0 70.0 0.21 18 2.0 0.55 2
Calibration Measured Temperature ( °C )
Point Position
(°c) 1| 2 | 3 [ a | 5 | 6 [ 7 | 8 | 9ef)
70.0 70404 | 70277 | 70.607 | 70.307 | 68.789 | 69.257 | 68.846 | 69.331 | 70.495

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

Temperature stability : One-half of the greatest d difference of at any one sensor.
Temp e uni : The i i of P 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 ine the re pattern or | within the chamber under steady-state conditions.
Qverall Variation : The Di of the and minimum measured bservation.
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 t inty iplied by a gt
factor &, providing a level of of approxi 95 %.
-000-

Wk .

a 1054309

Equipment : Water Bath Cert. No.: 21TM673
Condition As-Received :  Used item Page.: 2 of 3
Reference : 2105-00050C-3
Procedure Used :- -

Calibration were conducted using in-house calibration p CP-OT04 ing to direct

measurement method with Data Acquisition which connected with Industrial Platinum Resistance
Thermometer { IPRT ).
The temperature scale used was based on ITS-90.
Condition of this result of calibration
1. Reference standard instrument:-

Instrument Model Serial No. Cert. No, Due Date
1) Data Acquisition 34970A MY44060450 21LM4 06 Mar 2022

2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This. certification is traceablie to the International System of Unit.

Result of Calibration :- (*) Without Adjustment
Function of UUC*: Temperature Source
Environmental AC Voltage Supply
(°c) (%R.H.) ( Volt )
Beginning of Calibration 22 68 230
Finished of C: 20 64 231
Position : Ref. Std.
SIN.:
4803988-001
4803988002
5(ref.) T 2803988.008
4803988004
" srefy | 4803vsB-005
Front

W

a 1054289

"RYG_EN0061

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES %72
TEANAKARN ' 5 SKOK 1625 Pt N
53474 PATTANAKARN ROAD SOI 18. SUANLUANG. SUANLUANG BANGKOK 10250 e
TEL.0.2717-3000-27 FAX.0-2719-9484 CALIBRATION 0008

Cert. No.: 21TM673
Page.: 10of 3 ~

Certificate of Calibration

Equipment : Water Bath
REVIEW BY ...
Manufacturer : Memmert
PPROVEDEY ...

Model : WNB22 A

T TE 2
Serial No. : 1513.0648 NEXT CAL DATE =
ID Ne. : RYG_EN0061
Submitted by ALS Laboratory Group (Thailand) Co.,Ltd. (Rayong Branch)

616/10 Moo 5 T. Maenam Khu,
A. Pluakdaeng,
Rayong 21140 Thailand

Location : Wet Chemistry Lab
Received Order : 5 May 2021

Calibration Date : 5 May 2021

Ambient Temperature : (26+10)°C

Relative Humidity : (50£30)%

Calibrated by : Tawatchai Pama

Approved by : %

Approved Signatory

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

Issue Date : 14 May 2021
‘The Uncertainties are for a probability of approxi ly 95%
This centifica o1 b reproduced ot than in full, exeept with the prior s ten

Approval of the hcad ol Cosporate Services 3 . Eyuipment. Calibration and Testing Services

A 0028098

Equipment : Water Bath Cert. No.: 21TM673
Condition As-Received : Used ltem Page.: 30f 3

Reference : 2105-00050C-3
Result of Calibration :-  ( *) Without Adjustment
Function of UUC* : Temperature Source
Calibration vuc* uuc* Average* Standard Reading ( °C )
point Setting Reading Position
(°c) (°C) (°C) 1 [ 2 [ 3 T 4 [ 5 (ref)
85.0 85.0 85.0 84.801 | 84893 | 84.880 | 84892 | 84.917
Calibration Uniformity | Stability Uncertainty Coverage
point Factor
c) °c) (£°C) (£°C) k
85.0 0.089 0.052 0.22 2

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

Uniformity : The maximum di of measured p 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 ine the pattern or within the chamber under steady-state conditions.
Stability : One-half of the greatest maximum dif of p at any one probe.

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
factor k, providing a level of of approxi ly 95 %.

-o0o-

Mahy.

21054288



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

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

TEL. 0-2717-3000-24 FAX. 0-2719-9484

i

K7
KIS
NsCTSTIS 7025
CALIBRATION 0008

Certificate No.: 2171200
Page: 10of 2

Certificate of Calibration

Equipment : Digital Thermometer With Sensor
Manufacturer: Testo This certificate may not be reproduced other than in full,
‘except with the prior writien approval of the head of
Model : 106 Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: 31281494/504
1D No.: RYG_FS0467

Condition As-Received: Used item

Received Date: 02 July 2021
Calibration Date: 07 July 2021
to 08 July 2021
Reference: 2107-00690SC Submitted by:  ALS Laboratory Group (Thailand) Co.,Ltd. Rayong Branch
Ambient Temperature:  ( 25 + 3 ) °C
Relative Humidity: (50 £20)% 616/10 Moo 5 T.Maenam Khu, A.Pluakdaeng, Rayong
21140, Thalland
Procedure used: Calibration were conducted using in-house calibration procedure CP-TO1 according o comparison with

Platinum Resistance Thermometer {(PRT) into liquid bath temperature controller.
The temperature scale used was based on ITS-80.

Condition of this result of cafibration
1.Reference standards instuments :

Instrument Modet Serial No. Certificate No. Due Date
1) Digital Thermometer 1528-R 812520 211680 26 Jun 2022
2) Platinum Resistance Thermometer 935-14-95 28158971 211680 26 Jun 2022

2.The certificate Is valid only to the tem 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)

REVIEW BY T

APPROVED BY ‘S‘/f

NEXT CAL. DATE 7’(’}’ 29

//

[ 1Phalinee Prabpalpal
[ 1Chatchawan Khunpiluek
t Aanlnp Larpkum

Calibrated by:  Yossapon Poljorn Approved Signatory :

Issue Date : 09 July 2021

B 0265214
SFC Calibration Center S%RT
Part of DKSH Group
RYG_ENO188
Certificate of Calibration
Equipment: Block Digestion Unit Certificate No.: C29220011
Model: KT-20s Issued Date: 18 March 2022
Serial No. (or ID.): 5720210009/5770200073 Job No.: KSPR2203623
Manufacturer: Gerhardt Page: 10of3
Condition: In Condition Digestion Block: 20 holes.
Customer: ALS Laboratory Group (Thailand) Co.,Ltd. (Rayong Branch)
616/10 Moo 5 T.Maenam Khu, A.Pluakdaeng,
Rayong 21140, Thailand.
Environment Condition: Temperature: 24 °C + 08°C
Humidity: 67 %RH % 2.2 %RH /3[
Voltage: 226 VAC + 1.7 VAC | NEXTCAL. DATE 17 2,3

ALS Laboratory Group (Thailand) Co.,Ltd. (Rayong Branch)
(Wet Chemistry Lab)

616/10 Moo 5 T.Maenam Khu, A.Pluakdaeng,

Rayong 21140, Thailand.

Callbration Piace:

Calibration By: Mr. Worachat Hongkaew

Calibration Date: 17 March 2022

The Method used: In house method, base on by comparison with standard

Traceability: This certificate is traceable to the SI Units maintained by National Institute of

Metrology (NIMT), Thailand through N.M. Technical Center Laboratory (NTL)

Certificate No.: TC21/0075
{Mr. Udon Srichana)

135 1Rl miA diffa
(Mr. Worachat Hongkaew)

SPC RT Co.. Lid.

Person in charge Authorized signatory

This cerlificate is issued the units of measurement according Lo the International System of Unils (SI). It provides traceability of measurement to
international or nationat standard or other recognized national standard laboratories.

The measurement uncertainty slated is the expanded uncertainty which is obtained from the standard uncertainty multiplied by the coverage factor (k=2)
to provide a level of confidence of approximately 85%. It is delermined in accordance with the Guide to Expression of Uncertainly in Measurement (GUM).

These results may be affected by deviations from specified conditions. The resulls refale only 1o the items testec, calibraied or sampled. The report shall
not be reproduced excep! in full withoul approval of SPC RT Co., Lid.

V3w 10nA? e19R dafa

SPC BT CO. L0,

#7927 00003 1194 vourreTumTEe 57 NN ID/1 WIIUASNI ivieselaue DTN 10260

Bronch 00003 1194 Sol Wacnirallimscint 57, Sukhurml 10173 Rodd, Bangenho, PIYoRonong. Bongho 10260 Thistond
ot 1 J188 4333 Fut A8 Fau. 1 21RS 4434 Fmat inke oextBzoeel com

SPCC-FM-C29-08: 23 Nov 2020

Cert. No.: 2171200
Page.: 20of 2

Result of Calibration:- Without Adjustment
Function: Temperature measurement
Dimension of probe : Diameter 3 mm., Length 55 mm. Sheath material : Stainless Steel

Immersion Standard uuc* Uncertainty
Depth TYemperature  Reading Eror of Measurement
(mm.) () () () (#C)

50 25.0029 248 -0.1029 0.12
50 30.0018 299 -0.1018 0.12
50 40.0035 400 -0.0035 0.12

UUC” : Unit Under Calibration

The reporied uncertainty of measurement was based on standard uncertainty muitiplied
by a coverage factor k = 2, p g a level of confidence of i 85%.

-o0o-

//

a 1063351

SERT

Part of DKSH Group

SPC Calibration Center

Certificate No.: C29220011 Page: 2of 3

Fig. 1.: Front view

(Sand)

OO0 - -

000000

Location of standard

Fig. 2.: Digestion block
Definitions
Indicating Temperature. The average reading of indicating device which forms the integral part of the Digestion block.

Measured Temperature. The average reading of working standard at any positions or location.

VS on#? vl 4a
SPC BT CO. LTO.
A2 00003 1194 Yo ParnunBe 57 oMY 1041 KNIUINET. cyamaslyus AITIWIUAS 10260
3 1194 Sol Wocnioinomecltil 57, Suknamwil 101/1 Rooo. Bongerck, PIvokhonong. Bongiak 10260 Thallana
1o wreriamcal com

Bronen 3
Ta: © IRS £333 Fat D30330R For 0 2AS 4478 Frmesl: i oo rees | com. Wetmi SPOC-EMA9.0 23 Now 2000




SPC Calibration Center

SERT

Part of DKSH Group
Certificate No.: C29220011 Page: 3of 3
Calibration Results:
Without adjustment
Measured Correction
. Desired Setting Indicating Uncertainty
Locations ©c) c) C) Temperature of UUC. @°c)
¢Sy C)
Al 378.6 -1.4 1.5
A2 382.2 2.2 1.5
A3 380.2 0.2 1.5
A4 381.5 15 15
A5 381.2 1.2 1.5
B1 378.8 -1.2 1.5
B2 381.8 1.8 1.5
B3 3794 -0.6 1.5
B4 3821 21 1.5
BS 380.9 0.9 1.5
C1 360 380 380 378.2 -1.8 1.5
Cc2 380.0 0.0 1.5
Cc3 3774 -2.6 1.5
c4 381.8 18 1.5
Ccs 382.3 2.3 1.5
D1t 379.7 -0.3 1.5
D2 378.3 -1.7 1.5
D3 . 378.8 -1.2 15
D4 379.0 -1.0 15
D5 378.4 -0.6 1.5
The End of Certificate
vidn (0adR 0154 $an
T 00003 14 w57 TR IOV KA amslawg oM 10250
Broren 1194 Sai Wochaimamsalht 57, Suknomeit 1011 Recd, Bange 10260 Thoitors

00003
o 0 2185 4333 Ext. 3300-3308 Fox: 0 2185 4224 E-mail. mio) Tcom Websio: www spcel.com

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
53414 PATTANAKARN ROAD SO1 18, SUANLUANG. SUANLUANG BANGKOK 10250
TEL.0-2717-3000-27  FAX. 0-2719-9484

SPCC-FM-C29-06: 23 Nov 2020

NSC-TISITIS17026
CALIBRATION 0008

Cert.No.: 21CH1733

Page.: . 10of3
. . .
Certificate of Calibration

Equipment : pH Meter
Manufacturer : Mettler Toledo
Modei : SevenExcellence § REVIEWBY ... N2 WP
Serial No. : B834291445
ID No. : RYG_ENO152 APPROVEDBY ... 1k
Condition As-Received:

ondition As-Receive Used Item NEXT CAL DATE ggh;J 82
Received Date : 22 D 2021 -
Calibration Date : 23 December 2021

P Reference : 2112-0636DSC-2

Submitted by : ALS Laboratory Group (Thailand) Co.,Ltd. Rayong Branch

616/10 Moo § T.Maenam Khu, A.Pluakdaeng,

Rayong 21140, Thailand

(25 £ 2.5) °C
(50 £ 15) %
In - house method :

Ambient Temperature :
Relative Humidity :
Calibration Procedure :

- CP-CHS by direct measurement with standard
voltage calibrator and direct measurement with

certified reference material (CRM)

- CP-CHB8 by comparison with standard thermometer

Calibrated by : Warakom Lemgagtrakul

Vol .

Approved Signatory

Approved by :

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

Issue Date : 24 December 2021

The Uncertainties are for a confidence probability of approximately 95%

This centificate mzy nat be reproduced ather than in full. except sith the prior written

Approvai of the head of Corporate Services 3 : Equipment. Calibratinn and Testing Services.

A 0036356

SPC Calibration Center

KT

Part of DKSH Group

unsrasousmmaiasrrugugnnnl

auiflueme  KSPR2203623

afimdosfia:  Block Digestion Unit u KT-20s
‘vnuauedo: 5720210009/5770200073
a579d0Y (51) a579d0Y (d9)
17 Mar 2022 . Twnsasiada 17 Mar 2022 RIS
Und | bilnd . Und | hidng
General

O 1. dwld =]
[m] 2. M9 Main Switch O
= O 3. maimnwu Selector Key [m]

=] 4. nsudaewa Display ]
[m} 5. &0 Hole jm}
[m] O 6. dnwmihia ] O st
[m] 7. dnwdinegae (=]
[m] 8. anmmInaoN o somfiaetes a

Fouusin :

Mr. Worachat Hongkaew

Service Engineer

v35n 10nAY 017 dafa

SPC RT CO., LTD.

AVF 00003 119¢ ¥ou7iTssTuMIGA 57 MuuARIn 1011 6¥IeU1enIn WANsElvu NUIREN SN 10260

Bronch 00003 1194 Soi Wochirathomsathit 57, Sukhumvlt 101/1 Rood, Phrokhonong, Bangkok 10260 Thollond
Tei: 0 2185 4333 Ext: 3300-3308 Fox 0 2185 4424 E-mail info spc@epc-ricom  Wensile: www.spc-rl.com

Your sabisfaction is our fpromise & SPCRT

N
Cert.No.: 21CH1733
Page.: 20f3
Condition of this calibration result
1. Reference Standard Instrument  : -
Instrument Serial No.  ID No. Cert. No. Due Date
1) Document Process Calibrator 54030049 130RC116 21E2682 25 Aug 2022
2) Ref. Standard Thermometer 4982054 110RC044 2111201 26 Oct 2022
This certification is to the | System of Unit maintained at:-
- Traceable to National Institute of Metrology (Thailand), NIMT
2, Certified : The resuits are traceable to Sl through CPA chem Ltd.,
ANSI-ASQ National Accreditation Board,-Accredited No. AR-1835
Buffer Solution Manufacturer Lot No. Exp. date
pH 4.008 CPA chem 761016 02 Aug 2023
pH 6.982 CPA chem 761017 02 Aug 2022
pH 10.015 CPA chem 761018 02 Aug 2022
3. This certificate is valid only to the item calibrated on date and place of calibration.
Calibration Results
Function : mV Measurement
Performing standard curve by Fluke at pH (4,7,10)
Nominal Standard Uncertainty of Coverage
Unit Under Value Voltage Actual Reading Measurement factor
Ci Input
\'j
pH mV mv pH (2mV) k
pH Meter 4.000 177.48 177.3 4.000 0.058 2.00
S/N.: B834291445 7.000 0.00 0.1 7.000 0.058 2.00
10.000 -177.48 -177.5 10.000 0.058 2.00
a 1087319



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

Certificate of Calibration

Page: 1of 2
Equipment : pH Meter
Manufacturer: Mettler Toledo ‘This certificate may not be reproduced other than in full,
except with the prior written approval of the head of
Model : SevenExcellence Corporate Services 3: Equipment Calioration and Testing Services.
Serfal No.: B834291445
D No.: RYG_ENO152

Condition As-Received: Used ltém
Received Date: 22 December 2021

Calibration Date: 28 December 2021

Reference: 2112-0636DSC

Ambient Temperature: {23 + 2) °C

NSC-TISKTIS 17025

Cerfificate No. : 21E4151

Submitted by: ALS Laboratory Group (Thailand) Co.,Ltd. Rayong Branch

Relative Humidity: (50 £ 10)% 616/10 Moo 5 T.Maenam Khu, A.Pluakdaeng, Rayong
21140, Thailand
Procedure used:  Calibration were conducted using In-house calibration Procedure CP-E17 According to direcl measurement
method with Multi-Product Calibrator.
Condition of ¢all

1.Reference standards instuments :

Cert.No.: 21CH1733
Page.: 30f3
Calibration Results
Function : pH Measurement
Performing three buffers standard curve by using buffer nominal pH (4,7,10)
Unit Under Standard pH Actual pH | Actual mV Uncertainty of | Coverage
Calibration Buffer i ing pH factor
(mv) (£) K,
pH Electrode 4.008 4011 180.6 0.0049 2.05
SIN.: 1475518 6.982 6.984 53 0.0077 2.00
10.015 10.014 -171.3 0.0065 2.00
Function : Temperature Measurement
(*) Without adjustment
This equi was with T Probe;
- Model : InLab Expert Pro-ISM
- Serial No. : 1475518
Dimension of probe; . .
- Length : 120 mm.
- Diameter : 12 mm.
- Immersion-Depth : 100 mm.
Calibration Standard uuc Error Uncertainty of | Coverage
Point Temperature Reading measurement factor
(°c) (°c}) (¢) |° (¢) (2°C) k
25.0 25.002 249 -0.102 .13 2.00
Remark : - UUC* = Unit Under Calibration
The reported uncertainty of measurement was based on a standard bya
factor k, p a level of of d 95 %.
-000-
a 1087180

Cert. No.: 21E4151

Page.: 2 of 2
Result of calibration :- (*) Without adjustment () After adjustment
Function: DC voltage measurement Range: 2000 mv
Standard Value UuUC* Reading Error Uncertainty
(mV) (mv) (mv) (£uVv)
-100.0000 -100.0 00 65
-50.0000 -50.0 0.0 82
0.0000 0.0 0.0 58
50.0000 50.0 0.0 62
100.0000 100.0 0.0 65
150.0000 150.0 . 0o 69
200.0000 189.9 0.1 72
The reported uncertainty of measurement was based on a bya

factor k=2, providing a level of of 95 %

*UUC= Unit Under Calibration.

~000-

-

a 1088610

Instrument Model Serial No. Certificate No. Due Date
1) Multi-Product Calibrator 5500A 6440007 21E1444 07 May 2022
2.This result of calibration was made on requested at the point specified by customer.
3.The certificate is valid only to the item calibrated on date and place of calibration.
4.This Cerlification is traceable to the International System of Unit maintained at:-
-National Institute of Metrology Thailand (NIMT)
Calibrated by : App! Yy q (/
Issue Date: . 07 January 2022 1+ Phaiinee Prabpaipal
[ ]1Nuntawat Khamchal
[ ) Pomthippa Tameyakul
5 0278122

Automation Service Co.,Ltd.

929.929/1 Soi Pattanakarn 30. Pattanakarm Rd.. Suaniuang, Suznluang, Bangkok 10250
Head Office : Tel. 02-319-9994 ext 1 Fax.02-318-4961 E-mail : alsc@automation.co.th
Rayong Branch : 1715 Huaypong Rd., A. Muang, Rayong 21150 Tel. 038-602-152 Fax, 038-682-345

Automutign Lamphun Branch : 122/5 M.4, T.Ban Kiang. A.Muang, |.amphun 51000 Tel/Fax. 053-581-876

MTOC : 1-1010/2021

Instrument
Model

Serial No.
Manufacture

Customer

Date of Maintenance :

Ambient Condition

Maintenance By

Approved By

User Name

wobsile : www.automation.co.th

Report No. : ALS-799

ASI Maintenance Report

: Automatic Sample Injector Measuring :Vial 40 mL
:ASIHL Place of Installation : -

: H57415200799 Department : LABOLATORY
: Shimadzu

ALS Laboratory Group (Thailand) Co.,Ltd.
104 Phattt kan 40, Phatthanakan Rd.,
Khwaen Suan Luang, Khet Suan Luang,
Bangkok 10250 Thailand

25/10 /2021

REVIEW BY .
KPPROVED BY Z-L-AJ——

NEXT CAL. DATE Zgh"] logy

: Temperature 22.6 + 5 °C

: Humidifier 65 + 15 %RH

Thi

( Mr. Tawatchai Somsi)
Technician

Yy

(Mr. «ipon P@gsomsak )
Techniclan Manager

o S:r”uk ‘P
(ﬁﬁ/ Sivillc ?anbrb\w )

SHIMADZU ANALYZER



Automation

MTOC : L-1010/2021

Automation Service Co.,Ltd.

1928,829/1 Sol Pattanakarn 30, Pattanakarn Rd., Suanluang, Suanluang, Bangkok 10250

Head Office : Tel. 02-319-9934 ext.1 Fax.02-318-4961 E-mall : atsc@automation.co.th

Rayang Branch : 1/15 Huaypong Rd., A. Muang, Rayong 21150 Tel, 038-692-152 Fax. 038-692-345
Lamphun Branch : 122/5 M.4, T.8an Klang, A.Muang, Lamphun 51000 Tel/Fax. 053-581-876
‘website : www.automation.co.th

Report No. : ALS-799

Maintenance Sheet
Customer:__ALS Laboratory Date : 25/10/2021
Model- : ASI-L Serial No. H57415200799
ltem Carry out  work -]~ Result: ['Exc
1. | Arm Drive section 0K -
Check Arm Drlve Belt for wear and tension 0K
Check grease of Screw Arm Drive 0.K.
2. | Rinse pump (only ASI-V 24mi, 40ml) 0.K,
Check pump rate(>40mL/min) 0.K,
Check pump and tube connection for O.K.
Check if outlet flow is in proper condition 0.K.
3. .| Check and if necessary exchange 0.K. See appropriate list of
consumable, maintenance pans
Maii parts
4. | Check Stirrer [When i lled] 0.K.
5. [ Verify ASE ion via h check 0.K.

Automation

MTOC : L-1009/2021

T

- { Mr. Tawatchal Somsl)
Techniclan

Inspection by :

SHIMADZU ANALYZER
273

Automation Service Co.,Ltd.

£29,929/1 Soi Pattanakarn 30, Pattanakarn Rd., Suanluang, Suanuang, Bangkok 10250

Head Office : Tel. 02-319-0994 ext.1 Fax.02-318-4961 E-mail : atsc@automation.co.th

Rayong Branch : 1715 Huaypong Rd.. A. Muang, Rayong 21150 Tel. 038-692-152 Fax. 038-692-345
Lamphun Branch : 122/5 M.4, T.Ban Klang, A.Muang, Lamphun 51000 Tei/Fax. 053-581-876
'website : www.automation.co.th

Report No. : ALS-416

TOC-L Maintenance Report

Instrument : Total Organic Carbon Analyzer  Measuring :TC O ~ 30000 mg/L
Model : TOC-LCSH Place of Installation : -

Seriai No. : H54425300416 Department : LABORATORY
Manufacture  : Shimadzu

Customer ALS Laboratory Group (Thailand) Co.,Ltd.

Date of Maintenance

Ambient Condition

Maintenance By

Approved By

104 Phatthanakan 40, Phatthanakan Rd.,
Khwaen Suan Luang, Khet Suan Luang,
Bangkok 10250 Thailand

25/10/2021 REVIEW BY / k?
APPROVED BY ;{'J—A‘L
: Temperature 22.6 + 5 °C [
NEXT CAL. DATE ﬁ.‘..‘f’.!.@...
: Humidifier 65 + 15 %RH .

T brmi

{ Mr. Tawatchai Somsi )
‘Technician

'y

User Name

(Mr. lépon thn,gsomsak )

Technician Manager

Silwe P

(

Vs Sinlok

SHIMADZU ANALYZER

Py

Automation

website : www.automation.co.th

MTOC : 1-1010/2021

Automation Service Co.,Ltd.

929,820/1 Sol Pattanakarn 30, Pattanakarn Rd., Suaniuang, Suanluang, Bangkok 10250

Haad Office : Tel, 02-319-9954 ext.1 Fax,02-318-4961 E-mall : atsc@automation.co.th

Rayong Branch : 1/15 Huaypong Rd., A. Muang, Rayong 21150 Tel. 038-692-152 Fax. 038-692.345
Lamphun Branch : 122/5 M.4, T.Ban Klang, A.Muang, Lamphun 51000 Tel/Fax. 053-581-876

Report No. : ALS-799

List of Consumable, Maintenance parts

Part Number - -Part Name

- Result

017-27021-01 | Grease Paste, Lubricant

100g

0K

Exchange |-
3

032-22661-02 | Belt, 50S2m5986, Arm Drive

OK.

1 time per year
b

g on condition

034-03067-02 | Spring, F642, Arm Drive

OK.

Depending on condition

iy

042-00405-11 | Pump Head, for AS! Rinse
Pump

(only ASI-V 24mL, 40mL)

0.K

After 300 h of operating

638-41448-01 | Std. Needle Typed 24mL,
40mL*

(for tube 2, 1x1, 6),| Sparge
needle]

N/A

Depending on condition

©638-41448-02 | Std. Needle Typel 125mL¥*

(for tube 2, 1x1, 6)

N/A

Depending on.condition

631-41660-03 | Flare Pipe 2x1,5x700mm*
(for Standard Needle Type1

24mL,40ml., 125mL)

N/A

Depending on conditlon
(may cut to origin length
600mm)

638-41450-01 | Needle for Suspended
Particles,*

0,8mm (only ASI-V 24ml,
40mL)

N/A

Depending on condition

638-41450-01 | Std. Needle Type2 125mL*

{for tube 1,4x0,9)

N/A

Depending on condition

10.

638-41472-01 | Std. Needle Type2 24mL,
40mL*

(for tube 1,4x0,9)

11,

O.K,

Depending on condition

631-41660-02 | Flare Pipe 1,4x0,9x600mm*
(forSuspended + Needle

Type2)

0.K.

Depending on condition

12.

638-41449-0L | Double Needle, only
24mL,40mL

sparge type)*

N/A

DependIng on condition

631-41660-01 | Flare Plpe 1,1x0,6x600mm*

{for Double Needle

N/A

Depending on condition

24mL,40mL)

“Note: needed parts depending on installed needle types!

Inspection by :

SHIMADZU ANALYZER

Automation

website : www.automation.co.th

MTOC : L-1008/2021

Tt

(‘Mr. Tawatchai Somsi)
Technician

Automation Service Co.,Ltd.

929,929/1 Sol Pattanakarn 30, Pattanakarn Rd., Suaniuang, Suanluang, Bangkok 10250

Head Office : Tel. 02-319-8994 exl.1 Fax.02-318-4961 E-mail : atsc@automation.co.th .
Rayong Branch : 1/15 Huaypong Rd., A. Muang, Rayong 21150 Tel. D38-682-152 Fax. 038-692-345
Lamphun Branch : 122/5 M.4, T.Ban Klang, A.Muang, Lamphun 51000 Tel/Fax. 053-581-876

Report No.: ALS-416

Maintenance Sheet
Customer :__ALS Laboratory R Date : 25/10/2021
Model : TOC-LCSH Serial No. H54425300416
Item Carry out work Result - Comment
1. | Check functionality of the device
Check furnace temperature O.K,
(Standard cat. 680 °C/for TN cat. 720 °C)
Check idifier temp {1°C) 0.K.
Check the entire fiow line related to leakage O.K.
Check baseline status (OK) 0.K.
Check carrier gas pressure (200 £10 kPa) O.K.
- Check carrier gas flow rate ( 150 mL/min) 0.K.
2. | Tubes
Check all tubing for ration, if O.K.
necessary clean them
Check all tubing for tight { 0.K.
3. | Container and D;
Fill up humidifier with pure water to max. OK.
level
Check filling of dilution water and acid O.K.
container
Rinse Drain Pot, after wards refill again with O.K.
pure water
Check if outlet flow is in proper conditions O.K.
4. | TC and IC Injection
Clean injector Block 0.K.
Check injector Block for wear 0.K.
Check injection tube 0.K.
Check i ion for leak O.K.
Check il for clogging O.K.
5. [IC Measurement ( N-type )
Check acidification In syringe
Check sparging in syringe
6. | Eye check of 8-Port valve, for sample 0.K,
residues or moist spots that indicate
7. | Check and if necessary exchange 0.K. See [ist of consumable,
consumable, parts i parts
Inspection by : Tm
( Mr. Tawatchal Somsi)
Technician
SHIMADZU ANALYZER

2/4



MTOC : L-1009/2021

Automation

Automation Service Co.,Ltd.

929,929/ Sol Pattanakarn 30, Pattanakam Rd., Suanluang, Suanluang, Bangkok 10250

Head Office : Tel. 02-315-9994 ext.1 Fax.02-3164961 E-mail : alsc@automation.coth

Rayong Branch : 1/15 Huaypeng Rd., A. Muang, Rayong 21150 Tel. 038682~ 152 Fax. 038-682-345
Lamphun Branch : 122/5 M.4, T.Ban Klann, A.Muang, Lamphun 51000 Tel/Fax. 053-581-876
website : www.automation.co.th

Report No. : ALS416

Automation

MTOC: L-1009/2021

Automation Service Co.,Ltd.

'929,929/1 Soi Pattanakarn 30, Pattanakarn Rd., Suanluang, Suanluang, Bangkok 10250

Head Qffics : Tel. 02-319-8994 ext.1 Fax.!lz-313-4561 E-mail : atsc@automation.co.th

Rayong Branch : 1115 Huaypong Rd., A. Muang, Rayong 21150 Tal. 038-692-152 Fax. 038-682-345
Lamphun Branch : 122/5 M.4, T.Ban Klana. A.Muang, Lamphun 51000 Tel/Fax. 053-581-876
‘website : www.automation.co.th

Report No. : ALS-416

List of Consumable, Maintenance parts

item Carry out ce Work : _Result -|‘Exchange | Pos. | Part Number . . Part Name " -]:Result | Exchang
8. | Duetoinstrument condmon, clean the O.K. 1. [ 036-11209-84 O-rmg, 4D P10A 0.K. K 1 time per year,
Instrument inside and outside. ( Viton , for TC,IC Slider) Depending on condition
9. | After checking the system and exchanging of | O.K. Addition test 1. 2, | 036-11219-84 | O-ring, 4D P20 0K, 1 time per year,
cor ble and parts a new (for sealing TC-Combustion Depending on condition
1-3 point calibration have to be done. tube)
10. | After wards the calibration perform check 0.K. Addition test 2. 3. 63815025 O-ring, PIFE 0K 1 time per vear,
sample measurement, (for TC,IC-Slider) DependIng on condition
4. |630-00105-01 | Platinum net, (2pcs-set) 0K 6 month same time as
(to support catalyst) catalyst exchange
Addition test 5. | 630-00557 Silica Wool O.K. 6 month same time as
(to supp ) taly h
Testno. T Test conditions Meas. value "~ [7< ~Re . 6. | 630-00992 Halogen Scrubber 0.K. v 6 month
1. Callbratlon TC standard solution at 0, 0.4, 0.5, 1, 5 Attachment :
10, 20 injection volume 50 pL No. of measurement ALs-416 7. | 630-00996 High Sensitivity TC Catalyst N/A Depending on condition
2 times (Max.3) Page 1/4 -2/4 (When i ) .
Griteria - RZ = 0.995 o more 10000 Fass 8 | 63860116 mﬁ:':.’ Catalyst (33g) Ok ¥ | Gmonth
2. | Measurement of reagent water and 1C standard Att;?lrgem T 9. | 638-66251-01 | 8-Port valve rotor OK. 1time per year
solution at 5.0 mg/L injection volume 50 uL No. of AL -
measurement 2 times  Max.3 ) and calculate Page 3/4 - 4/4 10. | 638-41323 TC-Combustion Tube OK. 6 month same time as
accuracy b
Meas. nyf .|¥c standard - Meas, of Reagent water 11, | 631-43404-01 | Packing, gasket slider O.K. 1tlme per year,
Meas. of TC standard - Meas. of Reagent water (for TC-Injection tube) ding on dlti
Criteria : Accuracy %Recovery 10% o less 5222 -0.1141 Pass 12. | 638-59296 Syringe SmL 0.K. Dependmg on condition
= 5.1079 ppm 13| 638-50296-01 | Plunger Tip oK. 6 month
(for syringe 5mlL)
14. | 042-00405-11 | IC reagent supply pump head 0.K. 1 time per year
15. | 630-00999 CO2-Absorber O.K. 1 time peryear |
(for cell space purge)
16 | 630-00964 Molecular Sleves 13x 0.K. 1 time per year
. Thr
Inspection by : Note. Table | the pl nent perlods when NPOC measurement is performed on
. sample that are comparatively as clean as tap water ,use standard catalyst and at a rate of about 500
{ Mr. Tawatchai Somsi) '
Techniclan sample per month ( operating five days a week }
Inspector By 72»”; ’
( Mr. Tawatchai Somsl)
Techniclan
SHIMADZU ANALYZER SHIMADZU ANALYZER
3/4 4/4
Attachment : ALS-418 Page 1/4 Attachment : ALS-416 Page 2/4
TOC-Control L Report TOC-Control L Report
YSten ASTRISTRION, Tysicin Admiastior, ALS LAD
2021_10_25_001_PMulx 2021_10_25_001_PM.tix
Instrnformation A erow ™ SigrallmV] 10
Instrument Options. TOC/ASYIC Univ Sp. Time 90.00sex 6
Catalyst Reguler Sensitivity z;a:;m ::ggn 5
CVArea 059%
o2 4 6 & w ou M 16 18 20 Timelmin]
Sal.Curve Conc: 5.000mg/L
Sample Name: Untitled
Sample 1D: Unxitled
Cal. Curve: NPOC(AI -20 ppm 2021_10_25_15_19_29.cal
Status.
AHGMGG.ES Fow 5"“00% SignallmV] 10
Veanv 223 M
e 002121 3 AT A
CVAa 010% / /
TR — El
0 2 4 & 8 10 12 14 16 18 20 Timemin]
Conc: 10,00mgiL.
CVArea 142% 3 T 1 1 B W L
Yoz 4 s & 10 2 w5 o8 w Time{min] Sparge Gas Fiow o Sigra(m] 20
Sp. Time: 90.005cc 14
MeanArea 4356 AL A
SDAwa 0.1909 7
CVAmea Qas% Ji ]
2
EE e e o 1 4 s 5 o w4 % n o e
Sp. Time. Q0see: 6
Mean Area 085
SDArea 0.02475 3
Cvivea 8% N Acid A, Lo SignafmV] 40
[ 2 4 6 g 10 12 14 16 18 20 Timefmin) sns"-,—‘fm“ s Flow 90,0055 30 n 1
. i Sirrn iR
Conc: 0.5000mglL. CVArea 009% 1 Ji ]
4
L--mm- 0 2 4 6 & 10 12 14 U6 (8 20 Timemin]
%mgm_ Slope: 4253 Ares 942645 —
Inforcopt 0,000 80
AcidAdL 1.500% Signalfmv] 10 r2 1.0000 —
‘Sparge Gas Fiow 80m r 1.0000 60
Time .003ec 6 Zero Shit Yo
MeanArea 2949 40 —
SDAea 005869 k] 20 =]
CVArea 199% L
']nz4ss|ouuuaxswﬁmuan] “ozassmuulslxmumqm]




Attachment : ALS-416 Page 3/4 Attachment : ALS-416 Page 4/4

o TOC-Control L Report RN _ TOC-Control L Report

Sy Adinairaior, ALS TAD
zozl 102 25 S0t PMx 2021_10_25_001_PM.Ux
Instr.information Instr.information
Instument Options TOC/ASIIC Uniy Insinment Oplions TOC/ASVIC Unit/
Catalysl Regular Sersitivity Catalyst Regular Sensitivity
Sample Samale
Sample Name: SIBTC S gpm ‘Sample Name: vater
Sample ID: Uniled ‘Sample ID: Untited .
Origin: NPOC0.1-20 ppam. met Origin: Clean NPOC_pormal. et
Staus Comgleted Status Completed
Chk, Resut . Chi. Result

m». oC L 'NPOCAL1 141}

NP DCO] 20 202t _10_
MeanArea 02 SigalfmV] 10 -
Mezn Conc. 522201
SD Area 02121 6 7 f
CVArea 096% VTR
8D Conc. 004988 3
CV Conc 096% / }

-1
o 2 4 6 8 12 4 16 18 20 Timemin] 0 2 4 6 8 10 12 W 16 18 20 Time[min]

L TO373021 SAS08 P L - TORS72021 53538 PV

RYG_EN0184
Metrological Center

, o Metrological Center
SCl ECO Services Company Limited
ISCG g SCG

SCt ECO Services Company Limited

33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand.

Saraburi Tel | +663627 3096 Fax : +66 3627 3100 . 33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand. e ozs
Bangkok Tel : +668 9205 6851 , +669 8247 2360 CALIRRATION 6265
Website : www.scieco.co.th E-Mail : calibrate@scg.co.th
Certificate No, T220384101 Page2 of 4
Certificate No.T220384101 Substitute for Calibration Certificate Number T220384" Page 1 of 4 Ca"brat.on Repon
vpr PRRT .
Certificate of Calibration Equipment . Chsmber { Cold Room)
o Date of Calibration : 22 February 2022
Equipment : Chamber (Cold Room) Environment : Temperature : 23.2-24.3 °c
EVIEW BY i H .8-227.
Manufacturer . MODULAR R‘ - LmevVoltage 221.8-227.2 'V
. s _6s o
IREV o APPROVED BY Relative Humidity : 55-65 %RH
Model ° COHCOO EX:T CAL. DATE .. Condition of this results of calibration :
Serial N . C00351459 N 1. Thisequipment was calibrated by insert 16 standard thermocouples type T into its chamber , the other one
ertat INo- : standard thermocouples type T use for ambient temp . The calibration was done in di
1o WI-T20 ( based on ASTM E145-94 ( Reapproved 2001) and AS2853-1986 ).
Customer Code : RYG_EN0184 All data show below were final values and the initial data from customer request . The temperature scale used
was based on ITS - 90 .
ID No. : T1939A5 2. Reference Standard Instrument : .
. Instrument Model Instrument No. Certificate No. Due Date
Customer : ALS Laboratory Group (Thailand) Co.,Ltd. ( Rayong Branch) Tc TYPET TNI4I-TNISO 1210743 21 April 2022
TC TYPET TNI51-TN160 T210743 21 April 2022
616/10 Moo 5 T.Maenam Khu, DATALOGGER  34970A 150 T210743 21 April 2022
3. This cenificate is traceable to :
A.Pluakdaeng, Rayong 21140 National Institute of Metrology  Thailand ) through Metrological Center ( NSC-TISI-TIS 17025 CALIBRATION 0244.)
4. Condition of calibrated item : good
Customer Location : Laboratory Equipment Description :
Time Constant - Hour 40 Minute At 3 %
Date of Receipt : 18 February 2022 Fresh Air Damper [_] Open [CIMin [ Medium  [_] Max
DClose
Calibrated By : Boonchai Suriyawong ( Site Calibration Manager ) [XINot Available
S. Adjustment :
Approved By : E,c / Sujjar Naknakred (Site Calibration Manager) ( X) without adjustment () after adjustment

Date of Issue . 1BMARNE

The uncertainties are for a confidence probability of approximately 95%. Approved By___l__

This Certificate is issued in with the itions of itation granted by the Thai Laboratory Accreditation
Scheme which has assessed the measurement capability of the laboratory and its traceability to recognized national
standards and to the units of measurement realized at the corresponding national standard laboratory. This certificate may
not be reproduced other than in full except with the prior written approval of the Metrological Center.

FM-L14 11 7/01-02-64 FM-LI15117:15-05-63



@ISCG

Metrological Center
SCI ECO Services Company Limited

33/2 Moo 3. T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand.

NSC-TISITIS 17025
CALIBRATION 0244

Metrological Center
SCI ECO Services Company Limited

33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand.

@ISCG

NSG-TISI-TIS 17025
CAUBRATION 0244

Certificate No. T220384101

Page 3 of 4

Calibration Report

1SF
1
10A | ;
! T Iz ES
| i :
1 16A /
1
8F, i f 4F i
: - ,
d N
3o T 9A 12F
L L R
"""" e I 14A
i 1
e HF7, 1c . :
4 v
4 H
7’ ]
242 | /
i ‘_/
16E TR SA
C=Centre, F=CentreofFace, A=Comer, E=CentreofEdge
1C = TNi4l 12F = TNI152|
2A = TN142 13A = TNI53
3A = TN143 14A = TNI154]
4F = TN144 15F = TNI155
SA = TNI4S 16E = TNIS6
6A = TNI46
7F = TN147
8F = TNI148
9A = TNI49
10A° = TNI50
11IF = TNI5I
Approved By

TECHNOLOGY PROMOTION A!

53414 PATTANAKARN ROAD 801 18,
TEL.0-2717-3060.

Certifica

Equipment :
Manufacturer :

Model :

Serial No. :

1D No. :

Condition As-Received:
Received Date :
Calibration Date :
Reference :

Submitted by :

Amblent Temperature :
Relative Humidity :

Calibration Procedure:
Calibrated by :
Approved by :

(/) Malee Butkruea
( ) Saithip Meangmai

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES

FM-L15 117715-05-63

RYG_EN0029

SSOCIATION (THAILAND-JAPAN)

ANLUANG, SUANLUANG BANGKOK 10250 W

27 FAX.0-2119.9984

NSC-TISIIS17028
CALIBRATION 0008

Cert.No.: 22CH283
Page.: 10of 2

te of Calibration

Conductivity Meter

Mettler Toledo

s230 REVIEW BY ...

B241407147 :{?
RYG_EN0029 APPROVED BY .claset
Used llem a[ﬂ gl@\»

NEXT CAL. DATE

22 February 2022 §
23 February 2022
2202-0732DSC-1

ALS Laboratory Group (Thailand) Co.,Ltd. (Rayong Branch)
616/10 Moo 5 T.Maenam Khu, A.Pluakdaeng,
Rayong 21140, Thailand

(25 +2.5) °C

{50 + 15) %

In -house method :

- CP-CHB : based on direct measurement by

using certified reference material (CRM)
Walalak Sirithean

aly. -

Approved Signatory

() Warakomn Lerngagtrakul

Issue Date : 25 February 2022
The Uncertainties are for a dence probability of approxi 95%
This certificate may not be reproduced othe: thun in full, exceps with the prior writien
Approval of the iead of Carporate Services 3 : Equipment. Calibragion anid Testing Servies

A NN3R145

Certificate No. T220384101 Page 4 of 4

Calibration Report

Measurement Results

Average Standard Reading at each position (°C )

Calibration Point [TN141/TN142{ TN143| TN144 | TN145 [TN146TN147] TN148[ TN149{ TN150|

30 2.80 | 296 298 297 3.16 329 | 295 3.4 3.10 | 3.45

ITN151'TN152| TN153| TN154 | TN155 |TN156

304 t 319 | 3.03 334 321 311

Chamber ( Cold Room ) Temperature Distribution
Reading (C) B} .| coversge
o o
Setting ( C))| Average (C) | Stability (£ C) | Uniformity [(3) [Uncertainty (+ C
Min ,Max | Average Factor k
30 27,4 3.5 3.1 1.30 1.30 2.00 2.05

* The Acuoted uncertainty exclude "uniformity”

The calibration result upply only the above calibrated itom.

The result of test was found accurate as shown on date and place of test only.

“The reported cxpanded uncertainty is based on a standard uncertainty multiptied by a coverage factor k which for a t-distribution, providing
a level of confidence of approximately 95 % .

Approved By.

FM-L15 117/15-05-63

N
Cert.No.: 22CH283
Page.: 2 of 2
Condition of this result of calibration
1. Reference Standard Instrument :-
Instrument Serial No. 1D No. Certificate No. Due date
1) Thermometer 9549224  130RC003 211451 15 Apr 2022
This ification is to the Ir System of Unit maintained at:-
- Traceable to National Institute of Metrology (Thailand), NIMT
2, Certified Reference Materials :-
- Conductivity calibration solution, CPA chem Ltd., The resuits are t le to SI
through CPA chem Ltd., ANSI-ASQ National Accreditation Board, Accredited No. AR-1835
Conductivity Solution Manufacturer Lot No. Exp. date
84.000 pSicm CPA Chem 754034 28 June 2022
1413.0 uS/cm CPA Chem 766815 04 Sep 2022
12.880 mS/cm CPA Chem 761022 02 Aug 2022
- Control C: solution by Water bath (2510.1) °C
3. This certificate is valid only to the item calibrated on date and place of caiibration,
Calibration_results
Function : Conductivity Measurement
(*) After Adjustmentat 1413.0 pSlicm
Conductivity Electrode Serial No.: 5821441030
Standard Before Adji After Adjr ! y C g
C i UUC* Reading UUC* Readii of factor
(%) k
84.000 uSicm 82.4 pSiem 84.4 uSicm 0.62 psfem 2.00
1413.0 puSicm 1375 pSicm 1413 pSfom 9.2 us/em 2.00
12.880 mS/cm 12.54 mS/cm 12.81 mSfcm 0.086 mS/cm 2.00
Remark - UUC* = Unit Under Calibration

- Cell constant = 0.555236 cm '

The reporied 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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a 1NAN&24



RYG_EN0002

Sartorius (Thailand) Co., Ltd.

rtors (Tt Co e &2 SRTORULS it sl SO SARTORILS

128 Rama 9 Road, Huaykwang, Huaykwang, Bangkok 10310 Ny
Tel: 466 2643 83616 , e-malk service.thalland@sartotlus.com ”@°
NSCISITIS-17025 Aol
CALIBRATION 0218 REVIEWBY ... Tavatak: . .
— of Calibration
] . |eeroveney 324
Of Ca I 1 bratlo )5 }&1 Model Number: ~ MSE224S-100-DU Certificate No.: 21BCl0163
NEXT CAL. DATE g Description : Analytical Balance Issued Date:  Monday, May 10, 2021
Model Number:  MSE2245-100-DU Certificate No.: 27BCI0T63 Serial Number: 26207038 (RYG_EN0002) Reference No.: 501644
Description : Analytical Balance Issued Date:  Monday, May 10, 2021 Manufacturer:  Sartorius Page No. : 20f2
Serial Number: 26207038 (RYG_EN0002) Reference No.: 501644
Manufacturer:  Sartorius Page No.: 10f2 Calibration Results : Without Adjustment
Customer Name :  ALS Laboratory Group (Thailand) Co., Ltd.(Rayong Branch) Repeatability Eccentricity (Off-center loading error)
616/10 Moo 5 T.Maenam Khu, AF Rayong.21140, Thaitand. °
The. itility is the ability of 2 weighing ir isplay identic The. yietded by the readout of
constant st coitions wher the ithi des i the |the toad, ie. /3 or 1/4 of maximim capacity. placed in the middle of the
Calibrated Place : ~ ALS Laboratory Group (Thailand) Co., Ltd.(Balance Room) manner. iation is used il ighis ic points (
wmam/y pasitions defined according to OIML R76).
616/10 Moo 5 T.Maenam Khu, A Pluakd: Rayong.21140, Thailand. .
Nominal Value : {Low Load) 20.0000 200.0001 Nominal value : 50 ']
Calibrated By : Mr. Chonchai Inthana Calibrati 20 q 20.0000 200.0001 Tolerance 0.0004 g
Calibration Date: Thursday, May 06,2021 . Procedure No. :  This calibration was conducted by * Tolerance 20.0000 200.0001
Using in-house calibration procedure number (Wi-003) 00001 g . 20.0000 200,0000 __ Difference
Based on UKAS 1AB 14 | 20-0000 1 200.0000 T
3 Nominal Value : (High Load) 20.0000 ; 200.0001 2
Metrological data : Ambients Conditions: 200 g ) 20.0001 200.0000 N
Capacity : 220 g ility 0.0001 g Temperature: 203°C * 5.0°C Tolerance ! 3 "200.0000 7 r 4
: Huidity : 499%RH 10.0%RH oo001 g 120.0000 | 199.9999 5 00
Reasons for calibration Pressure _ % _ 120.0000 ; 200.0000 d 2 6 -
[ New Instaliation [ Service / Repaired : ; Condition: Good Operate [ Fair Standard Deviation 0.00003 0.00007
Measurement Method ~ UKAS Publication Ref:Llab 14 - Linearity -
The lincarit incarit r. i L istic '3 ir rom the lincar slope.
The measurement uncertainty stated is the expended uncmamty which is oblauned from the standard uncertainty multiplied by the coverage
factor (k=2) to provide 3 level of of 95%. It i in with the Guide to Expression of Uncertainty in ~ Tolearance  0.0002 ¢ o )
UM). The calibration certificate the ility to National Standards, which realise the unit of measurement . N - . . 1 N
according to the International Standard System of Units (SI). Report of Tolerance came form list of Sartorius Metrological Specifications. Nominal Value Conventional Mass Value D:;played Valne Deviation Uncertainty
(@ )] (g) () @
Traceability: 001 0.0100 0.0100 . 0.0000 0.00016
0.1 B ~0.1000 0.1000 0.0000 0.00016
Model Number __ Description Traceability Cetificate No. Due Date I 1.6000 1.0000 0.0000 0.00016
A ) i 2 2.0000 2.0000 0.0000 0.00016
YCS011-522 - -522-00 ___Sartoris 2 0 10-Sep-2021 ; b
€S011-522-00 Sartorius weight set 1mg - 200g E2,YCS011-522-00 Sartorius 119934 D-K-19398-01-00 ep- 5 %5000 575000 55050 . 00016
MHB-3825D Humidity/Barometer/Temp Lutron MHB-38250 SPC-RT 19203076 1-Sep-2021 ) 10,0000 16.0000 0.0000 0.00015
i 20 20.0000 20.0000 0.0000 0.00016
50 50.0001 50.0001 0.0000 0.00017
This certificate relate and apply this equipment only. 100 - 100.0001 ! 100.0000 -0.0001 0.00020
This certificate may not be reproduced other than in full except with the N 200 200.0001 i 200.0001 0.0000 | 0.00030
prior written approval of the Verification Operation Division Sartorius Q\.P—Q
(Thailand) Co., Ltd. End of Report
’ WirChonchal InthanalTechnical Manage
15017025-RF-015 26/03/2020 R2 i ' (echrical Manzger) 15017025-RF-015 26/03/2020 R2
RYG_EN0006
&
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) %
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND THSTING SERVICES  %7Z2X08
5344 PATTANAKARN ROAD SO1 18, SCANLUANG. SUANLUANG BAXGKOK 10250 . . .
g 027 FAX.0-2719.0350 pievaiod Equipment : Hot Air Oven Cert. No.: 21TM829
Condition As-Received : Used item Page.: 2 of 3
Reference : 2105-00050C-1
Cert. No.: 21TM829 Procedure Used :-
. Page.: 10f 3 Calibration were conducted using calibration p: CP-0T02 ing to direct
3 i i - thod with Data Acquisition which with Resi T Detector { RTD ).
Certificate of Calibration me p :
The temperature scale used was based on ITS-80.
Condition of this result of calibration
Equi t: Hot Air Oven 1. Reference standard instrument:~
quipment : ot AIr Ov Instrument Mode} Serial No. Cert. No. Due Date
) 1) Data Acquisition 348972A MY57013823 21LM3 26 Feb 2022
Manufacturer : Memmert 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.
Model : UM 400 Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source
Serlal No. : b495.0899 Fresh air setting : Close Environment during calibration
Beginning Finished
iD No.: RYG_ENO0CE o
| —(Z . Temp. (°C) 29 30
REL.Humid. { % ) 56 58
Submitted by : ALS Laboratory Group (Thailand) Co.,Ltd. (Rayong Branch) 3 H 'AC Supply ( Volt ) 221 222
616/10 Moo 5 T. Maenam Khu, &
A. Pluakdaeng, H H Had 8 - Ref. Std.
" 3 Position :
Rayong 21140 Thailand T 7 ID No.:
Location : Oven Room jl e K 21-17RTD-01
Received Order : 5 May 2021 ; 2:71;?;3)—22
Calibration Date : 5 - 6 May 2021 M 17RTD-04
Ambient Temperature : (26 10)°C Probe Installation Details : Dimension of Chamber : L SoTa e
Relative Humidity : (50+30)% a= 50 cm D= 033 m
b= 50 cm W= 0.40 m L2 ! i
Calibrated by : Khit Ruttanaprapachai o= 50 om H= 040 m 7 17RTD-07

8 | 17RTD-08

Capacity =  0.053 m*

9 (ref.) | 17RTD-09

Approved by : m M

Approved Signatory

{ ) Pomnthippa Tameyakul
) Malee Butkruea
() Suwit Imjai

Issue Date : 14 May 2021

The Uncertainties are for a confidence probability of approximately 95%

This o

may now b repraduced ¢ 3 in full. except wich the pring

Equipton €

Approsat ot ol Corporate Servi fwation wnd Testing

Wil -

A 0028096 a 1054310
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Equipment : Hot Air Oven Cert. No.: 21TM829
Condition As-Received : Used ltem . Page.: 30of 3
Reference : 2105-00050C-1
Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source
Calibration uuc uucr Te T Overall N Coverage
™ L Uncertainty
Point Setting | Reading stability uniformity Variation Factor
(c) (*Cc) (°C) (x°C) (°c) (c) (£C) k
70.0 70.0 70.0 0.21 1.8 2.0 0.55 2
Calibration Measured Temperature ( °C )
Point Position
(°c) 1 ] 2 [ 3 T a [ 5 T 6 [ 7 [ 8 T 9fref)
70.0 70404 | 70.277 | 70.607 | 70.307 | 68.789 | 69.257 | 68.846 | 69.331 | 70.495

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.
o L . )

p : The of P 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 ds ine the e pattern or f 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 1054309
Equipment : Water Bath Cert. No.: 21TM673
Condition As-Received :  Used ltem Page.: 2 of 3
Reference : 2105-00050C-3
Procedure Used :-
Calibration were conducted using in-house p CP-OT04 ding to direct
measurement method with Data isition which d with ial Platinum

Thermometer { IPRT ).
The temperature scale used was based on ITS-90.
Condition of this result of calibration
1. Reference standard instrument:-
Instrument Model Serial No. Cert. No. Due Date
1) Data Acquisition 34970A MY44060450 21L.M4 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 UUC*: Temperature Source
Environmental AC Voltage Supply
i (°c) ( %RH.) ( Volt )
{Beginning of Calibration 22 68 230
Finished of Cali 20 64 231
Position : Ref. Std.
on: SIN:
1| 4803988-001
T 2 3988-002
et 3 4803988.003
LA | 4803988004
5(ref.) 4803988-005
Front

Wl -

a 1054289

RYG_EN0061

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) w
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
53414 PATTANAKARN ROAD SOI 18, SUANLUANG. SUANLUANG BANGKOK 10250
NSC-TISI-TIS17025
TEL.0-2717-300-27  FAX.0-2719-9434 CALIBRATION 0008

Cert. No.: 24TM673
Page.: 1 of 3

Certificate of Calibration

Equipment : Water Bath
REVIEWBY ...
Model : WNB22 APPROVEDEY .
Serial No. : L513.0848 HEXT CAL. DATia i o q}
ID No.: RYG_ENO0061
Submitted by : ALS Laboratory Group (Thailand) Co.,Ltd. (Rayong Branch)

616/10 Mco.5 T. Maenam Khu,
A. Pluakdaeng,
Rayong 21140 Thailand

Location : Wet Chemistry Lab
Received Order : 5 May 2021

Calibration Date : 5 May 2021

Ambient Temperature : (26 +10)°C

Relative Humidity : (50£30)%
Calibrated by : Tawatchai Pama

Approved by : Wﬁu

Approved Signatory

( ) Pomthippa Tameyaku!
(/) Malee Butkruea
() Suwit Imjai

Issue Date : 14 May 2021

The Uncertainties are for a confidence probability of approximately 95%

This costificate sy nos be reproduced other than it full. cxeepl with the prion watien
Approvid of the head of Corpurate Serviees 3, Equipment. Calibeation and Testing Services
A 0028098
Equipment : Water Bath Cert. No.: 21TM673
Condition As-Received : Used Item . Page.: 30of 3
Reference : 2105-00050C-3
Result of Calibrati () Without Adjustment
Function of UUC* : Temperature Source
Calibration uuc* uuc* Average* Standard Reading ( °C )
point Setting Reading Position
e (°c) (:c) 1 [ 2 [ 3 T a4 T ey
85.0 85.0 85.0 84.891 | 84893 | 84880 | 84.892 | 84.917
Calibration| \, cormity | Stabisity Uncertainty Coverage
point Factor
(°c) (°Cc) (£7C) (x°C) K
85.0 0.089 0.052 0.22 2

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

Uniformity : The i difference of temp! 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 ine the temp pattemn or within the chamber under steady-state conditions.
Stability : One-half of the greatest maximum difference of measured temperature at any one probe.

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
factor k, providing a level of of approxi 95 %.

-o0o-
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Certificate of System Qualifi¢ati
GC-0Q

3 [ 5 lgz Agilent CrossLab Compliance Services

System iD: GC-4

Organization Name: ALS Laboratory Group

Organization Location: 104 Phattanakan 40,Suan Luang Bangkok 10250
Date: November 4, 2020 4:54:08 PM

EQP Name: . Agilen(Recomméndsd

EQP Revision: GC.02.50

Overall Qualification Status: Pass

System Inspection and Basic Safety and Operation
Name: 6890

Setpoint Status: Pass

Overall System Inspection and Basic Safety and Operation Test Status

Pass

Inlet Pressure Decay

Name: 6890

Front ssL
Setpoint Status: Pass
Pressure: 25.0 psi
Pressure Change: 0.2 psi 15 minutes
Agilent Recommended: >= 20 and <= 05

Overall Inlet Pressure Decay Test Status

Pass

Inlet Pressure Accuracy

©2020 by Agiient Technologies Agilent CrossLab Compliance Services
Setpoint Status: Pass.
Setpoint Actual
Inlet Pressure: 25.0 psi 25.0 psi
Accuracy: 0.0 psi
Agilent Recommended: <= 12

Overall Inlet Pressure Accuracy Test Status

Pass

Detector Flow Accuracy

Name: 6890
Front UECD
Setpoint Status: Pass
Flow Type: Makeup
Setpoint: 250 mU/min Measured Flow: 250 mL/min
Accuracy: 0.0 mL/min
Agilent Recommended: <= 10.0 % setpoint ( 25 mimin )

Limit is percentage of setpoint or 0.5 mi/minute, whichever is largest.

Overall Detector Flow Accuracy Test Status

Pass

GC Oven Temperature Accuracy

Name: 6890
Setpoint Status: Pass
Zone: . Oven
SetpoinvActual
Temperature: 2300 231.9 °C
Accuracy: 19 C
Agilent Recommended: >= 1.0 % setpoint in K ( -5.0 °C

<= 1.0 % setpoint in K (50 °Cc

Data for this setpoint was entered manually.

Date: November 4, 2020 4:54:08 PM
System iD: GC-4

Page2/13

© 2020 by Agilent Technologles Agilent Crosstab Compliance Services

Overall Scouting Run Status
Completed

Nolse and Drift

Tested Combinationt Front ssL / Front UECD
Name: 6890

Setpoint Status: Pass
Base Signal: 252.80 Hz

ASTM Noise Drift

Hz Hz/Hr

1.38 14.08
Agilent Recommended: <= 3.00 <= 1500

Status: Pass Pass

Overall Noise and Drift Test Status

Pass.

Injection Precision

Tested Combination1 . Front SsL / Front UECD

Name: 76838

Setpoint Status: Pass

Injection Volume on Column: 1.0 uL

Area RSD: 268 % Retention Time RSD: 0.01

Agilent Recommended: <= 3.00 <= 1.00

Overall Injection Precision Test Status

Pass

Name: 6890

Front . SSL
Date: November 4, 2020 4:54:08 PM
System ID: GC4

Page1/13

© 2020 by Agilent Technologles Agilent CrossLab Compliance Services
Reason: Over Temperature Test at 230°C
Setpoint Status: Pass
Zone: Oven

SetpointActual
Temperature: 100.0 101.7 °c
Accuracy: 17 e
Agilent Recommended: = 1.0 % setpoint in K ( -37 “C

<= 1.0 % setpoint in K (37 °C
Data for this setpoint was entered manually.
Reason: Over Temperature Test at 100°C
Overall GC Oven Temperature Accuracy Test Status
Pass
GC Oven Temperature Stability
Name: 6890
Setpoint Status: Pass
Setpoint/Average

Temperature: 100.0 101.7167 °C
Stability: 0.1 °C
Agilent Recommended: <= 0.5
Data for this setpoint was entered manually.
Reason: Over Temperature Test at 100°C aboul 6 times
Overall GC Oven Temperature Stability Test Status
Pass
Scouting Run
Tested Combinationt Front 8sL / Front UECD

Injection Tower
Name: 7683B
Setpoint Status: Completed
Injection Volume on Column: 1.0 ub
Date: November 4, 2020 4:54:08 PM
System ID: Gc4

Page 3113

Signal to Noise

Tested Combination Front SSL 1 Front UECD

Injection Tower

Name: 6890
Date: November 4, 2020 4:54:08 PM
System ID: )

Paged /13



©2020 by Agilent Technologies Agitent CrossLab Compliance Services

Setpoint Status:
Signal to Noise:
Agilent Recommended:

Date: November 4, 2020 4:54:08 PM
System ID: GC4
Page5/13
©2020 by Agllent Technologles Aglent CrossLab Compliance Services
Mainframe 1
Manufacturer Agilent Technologies
Name . 6890
Modei Number G1540N
Serial Number US10344045
Finmware Revision N.05.06
Oven Type Standard
Inlet 1
Manufacturer Agilent Technologies
Name 6890
Type ssL
Location Front
Carrier Gas Helium
Conlral Type Electronic Pressure Control (EPC)
Purged nlet Yes
Detectar 1
Manufaciurer Agitent Technologies
Name 6880
Type UECD
Serial Number U11374
Adapter Capillary
Cantrol Type Electronic Pressure Control (EPC)
Location Front
Makeup Gas Nitrogen
Date: November 4, 2020 4:54:08 PM
System ID: GC-4
Page7/13
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Instrument Details
Purpose

This section describes the as found system configuration.

Details

System
System ID GC-4
Manufacturer Agilent Technologies
Name 6890

Tested Combinationt
Injection Technique injection Tower
Inlet Front
Detector Front
LTM Included? No

Sampler 1
Manufaclurer Agilent Technologies
Type Injection Tower
Name 76838
Model Number G2913A
Serial Number CNB2859515
Firmware Revision A.11.03
Usage Sampie Injection
Location Front
Syringe Volume (pL) 10

Sampler 2
Manufacturer Agilent Technologies
Type Tray
Name 7683A
Model Number G2614A
Serial Number CN64742023
Firmware Revision A.02.01

Date: November 4, 2020 4:54:08 PM

System ID: GC-4

Page6/13
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Electronic Signature

Purpose

This signature page was created and published because the ACE sign-off action was execuled, which is valid for the enlire document,
including attachments. The ACE sign-off is an electronic signature that requires two distinct identification components: unique username
and personal password. The Agilent representative who has delivered ihis sefvice understands the meaning and legal status of an
electronic signature. As a trained official operator, the Agilenl representative has a unique password and logon to access ACE and
electronically sign this document. (Other e-signatures can be applied to this document using a Document Content Management or other
suitable method defined in your data access and control procedures.)

Details

Full Name of Signer: Saenguthai Tarak

Logged On User Name: saenguthai.tarak@non.agilent.com

Signature Creation Date: November 4, 2020

Reason for Signature: Executed protocol and published this original version of document
Regulatory Disclaimer

This document provides a protocol 1o verify and record instrument configuration and evidence of proper operation. It has been prepared from our
imterpretation of applicable regulations as well as indusiry best practices. The document is designed to provide an important component of a complete
compliance package. Validation depends upon many factors and use of this protocol alone does not assure compliance. Agilent Technologies makes no
promises or representations as o its sufficiency for any specific regulalory program.

‘Warranty

Agilent Technologies makes no warranty of any kind 1o this material, including but not limited fo. the implied warranties or merchantability and fitness for
a pariicular purpose. Agilent Technalogies shall not be liable for erors contained herein of for inci ial damages i with the
furnishing. performance, or use of this matefial.

Date: November 4, 2020 4:54.08 PM
System ID: 6C-4

Page 8/13
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User Name: saenguthai.tarak Systom ld: GC4
Hostname: DESKTOP-79IABVP Print Date: November 4, 2020 4:54:11 PM.
0Q_GC-4 ALS Transaction log
Time Transaction Activity Type of Transaction Optional Information
State Perlormed
November 4, 2020 3:17:14  Audit SessionCreated ~ Session Nene
oM
November 4. 2020 3:17:14  Slari Configuration Session None
)
November 4, 2020 3:17:15  Audit Entitlement. Licensing User is Nonpaying and does
PM nol require an unlock code
November 4, 2020 3:17:30  Avdit Eqploaded Session EQP detals for prmary
Y tachnique (Gc] -
File path:
{ProtocolPacks/Ge/Configurat
1ons102.50/Gc 02 50.eqp),
EQP File Name:
[Gc.02.50.eqp), EQP Name:
|AgilentRecommended]
November 4, 2020 3-17:32 End. Configuration Session None
M
November 4, 2020 3:17:36  Stant Qualification Session oa
PM
November 4, 2020 3:17:36  Start Execution ‘Sysiem Inspection and Basic  None
PM ‘Safely and Operation - 6890: -
Qualifative Test - No setpoints
associated.
November 4, 2020 3:17:56 End Execution System Inspection and Basic  Run Count : 1
PM ‘Safety and Oparation - 6890: -
Qualitalive Tes! - No setpoints.
‘associated
November 4, 2020 3:18:12  Start Execution Inlel Pressure Decay - Front None.
PM SSL: - Pressure Controlled Intel
- 8:25.0 psi-L:>=-2.0 psiand
<=05psi
Page 175
Date: November 4, 2020 4:54:08 PM
System ID: [
Page 8/13
©2020 by Agilent Technologles Agilent CrossLab Compliance Services
User Name: saenguthal.tarsk
Hostname: DESKTOP-THABVP
0Q_GC-4 ALS Transaction g ¢
Time Transaction Activity Type of Transaction ‘Optional Information
State Parformed
November 4, 2020 3:21:04 Audit Data GC Oven Temperature Manual Data Entry
™M ‘Accuracy - 6890: - Temparature.
Oven - §: 100.0°C- L >=-1.0
AND <= 1.0 % setpointin K.
November 4, 2020 3:21:07 End Execulion ‘GC Oven Temperalure Run Count - 1
M Accuracy - 6880: - Temperalure.
:Oven-§.100.0°C - Li>=-10
AND <= 10 % selpointin K
November 4, 2020 3:21:09 Stant Execulion GC Oven Temperature Stabilty None
PM - 6890. - Temperature . Oven -
8:100.0°C- Lo )5°C
November 4, 2020 3:22:37 Audil Data GC Oven Temperature Stabilty Manuai Data Entry
PM - 8890: - Temperature : Oven -
$.1000°C-L <=05°C
November 4. 2020 3.22:46 End Execution GC Oven Temperalure Stabilly Run Count: 1
PM - 6890: - Temperalure . Oven -
$§1000°C-L:<=05'C
November 4, 2020 3.22:43  Star Execution (GC Scouting Run « Injection Nane
PM Tower, Front SSL, Fronl UECD:
- Part of System Preparation -
‘No limits associaled
November 4, 2020 3:23.08  Audil Data ‘GC Scouting Run - Injection Data files Path
M Tower, Fronl SSL. Front UECD: EXOQGC-4_2020:SC_DO00D
- Part of Syslem Preparalion - . DECD1ACH
No flimils associated
November 4, 2020 3:23:29 End Execution GC Scouting Run - Injection Run Count : 1
PM Tower. Front $SL. Fronl UECD.
- Pant of System Preparation -
No limits associated
Novamber 4. 2020 3: Execution Noise and Drift - Front UECD. - Nane
L Detector UECO - L {Noise): <=
3.00 Hz - L (Ddfty: <= 15.00
HzMhour
Page /s
Date: November 4, 2020 4:54:08 PM
System ID: GC-4
Page 11713
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User Name: saenguthal.tarak Systom Id: GC-4.
Hostname: DESKTOP-THABVP Print Date: November 4, 2020 4:54:11 PM
00_GC-4 ALS Transaction log :
Time Transaction Activity Type of Transaction Optional Information
state Porformsd
‘November 4, 2020 3:18:23 End Execution Iniet Pressure Decay - Front Run Count " 1
PM SSL: - Pressure Controlled Iniel
-5:250psi-L:>=-20psiand
<=o0spsh
November 4. 2020 3:18.26  Start Execution Inlet Pressure Accuracy - Front  None
L $SL: - Pressure Controlled Inlet
~$:250psi-Li<=12psi
November 4, 2020 3:18:35 End Execution Inlet Pressure Accuracy - Front  Run Count : 1
M SSL: - Pressure Controlled Inlet
-8:250 psi- Li<= 1.2psi
November 4, 2020 3:18:37 Start Execution Detector Flow Accuracy - Front - None
M UECD: - Type * Makeup - §: N
25.0 mLtmin - L: <= 10.0%
‘selpoint
November 4, 2020 3:19:03 End. Execution Detector Flow Accuracy - Front  Run Count : 1
PM UECD: - Type : Makeup - S
26.0 mbmin - L: <= 100%
setpoint
November 4, 2020 318:11  Stant Execution GC Oven Temperature Nene
P Accuracy - 68%0. - Temperature
-Oven -$:230.0°C- 1:>=-10
AND <= 1.0 % setpointin K
“November 4, 2020 3:20:23  Audit Dala GC Oven Temperature Manua! Data Entry.
M ‘Accuracy - 8¢ Temperalyre
Oven - §:2300°C- L >=-1.0
AND .0 % selpoint in K.
November 4. 2020 3:20:25 End Execution GC Oven Temperature Run Count . 1
P Accuracy - 6880: - Temperalure
:Oveén-§:230.0°C- L: 10
AND <= 10 % sewpointin K
November 4, 2020 3:20:27  Sfart Execution GC Oven Temperature None
M Accuracy - 6BSD: - Temperature
:Oven - §: 1000°C - L: >= -1.0
AND <= 1.0 % setpoint in K
Page2/6
Date: November 4, 2020 4:
System ID: GC4
Page 10/13
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System 1d: GC4
Hostname: DESKTOP-T9IABVP Print Date: November 4, 2020 4:54:11 PM
0Q_GC-4 ALS Transactlon log
Time Transaction Activity Type of Transaction Optional Information
State Performed
November 4. 2020 3:23:49  Audit Data Noise and Orift - Front UECD. - Data files Paih
M Detector UECD - L (Naise) <= E10QGC-4_2020ND_DO12.
3.00 Hz - L (Drifty: <= 15.00 DECDIACH
Hzmour
Navember 4, 2020 3:24:10  Eng Execution Noise and Drifl - Front UECD: - Run Count 1
PM Detector UECD - L {Noise) <=
3.00 Hz - L (Drift) <= 15.00
Hzmour
November 4, 2020 4:34.25 Star Execution Injection Precision - Injection None
PM Tower, Fron! SSL, Front UECD:
-GC - L (Area). <= 3.00% - L
(ReL Time): <= 1.00%
Noverber 4, 2020 4:35:06  Audit Data Injection Precision - Injection - Data files Patn
PM “Tower, Fronl SSL. Fronl UECD: ENOQGC-4_2020UNJ_PRE4.
-GC - L(Area): <=3.00%-L DECDIACH
(Rel Time) <= 1.00%
November 4, 2020 4:35:06  Audd. Daa Injection Precision - injection  Data files Path :
M Tower, Front SSL. Front UECD: E:OQGC-4_20200NJ_PRES.
-GG -1 {Area) <=3.00%-L DECDIACH
(Ret Time): <= 1.00%
November 4. 2020 4:35:06  Audil Data Injection Precision - Injection Data files Path :
M Tower. Front SSL, Fronl UECD: E100GC-4_2020MNJ_PRES.
-GC -L(Area) <=300% -1 DECDIACH
(Ret. Time): <= 100%
November 4, 2020 4:35:06  Audit Data Injection Precision - injection Data files Path
Py Tower, Front SSL, Front UECD. E0QGC-4_20204NJ_PRE?
~GC -L (Arem): <=300% -1  DEECDIACH
(Ret. Time: <= 1.00%
November 4, 2020 4:35:06  Audit Data Injection Precision - Injection. Data files Path ;
PM Tower. Front SSL. Front UECD  EOQGC-4_2020UN.J_PRES.
-GC -L(Area). <=300% -L  DIECDIACH
(Ret Time) <= 1.00%
Page4 /5
Date: November 4, 2020 4:54:08 PM
System ID: GC-4
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User Name: saenguihal.tarak System ld: GC4.
Hostname: DESKTOP-7HABVP Print Date: November 4, 2020 4;54:11 PN
0Q_GC-4 ALS Transaction log :
Time Transaction  Activity Type of Transaction Optional information
State Performed
November 4, 2020 4:35.:06  Audit Data Injection Precision - Injection  Dala files Patn
M Tower, Front SSL, Fronl UECD: ENOQGC-4_2020UNJ_PRES.
-GC -L{Area) <=300%-L DECDIACH
{Ret Time): <= 1.00%
November 4, 2020 4:36:28 End Exeaution tnjection Precision - Injection  Run Count .1 )
PM Tower. Fronl SSL, Front UECD.
-GC - L (Area). <= 3.00% - L
(Ret. Time): <= 1 00%
November 4, 2020 4:35:33  Start Execution Signal to Noise - Injection None
PM Tower. Front SSL. Front UECD
- Detector UECD - 1 >= 1500
November 4. 2020 4.36:07 Start Execution Signal 1o Noise - Injection None
PM Tower, From SSL, Front UECD'
- Detector UECD - L. >= 1500
November 4. 2020 4 36:32 Audit Data Signal to Noise - Injection Data files Path *
2] Tower, From SSL. Front UECD: EAOQGC-4_2020SN_DO00O
- Detector UECD -L: >= 1500 .DECDIACH
November 4. 2020 4 3642 End Executon Signal ta Noise - Injection Run Count . 1
PM Tower. Front SSL. Front UECD:
- Detector UECD -L >= 1500
November 4. 2020 4.36.54 End Qualification Sassion oa
Pu
November 4, 2020 4:36:54  Stant Reporting ‘Session None
PM
Novernber 4, 2020 4:51:26  Audit Reporting Session Report Generaled
M Certificale
Page 5
Date: November 4, 2020 4:54:08 PM
System 1D: [
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Bara Scientific Co., Ltd = :

968 U Chu Liang Building Floor7 Ramaé Road
Silom Bangrak Bangkok Thailand 10500 N

=" Tel:02-6324300 Fax:02-6375496-7 K ;
Bara Scientific www.barascientfic.com

i
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&)
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it

NSC.TISLTIS 17025
P
Certificate of Calibrati
Certificate No. BSCC-Uv-290/21 Number of Page(s) 20f3
Calibration Resuits:
1.Wavelength Accuracy
fied
Certifie UuC (nm) Error (nm) Uncertainty (xnm)
(nm)
24170 241.55 -0.15 0.18
334.02 333.80 022 0.18
418.53 418.40 -0.13 0.18
572.99 57285 -0.14 0.18
879.41 879.15 -0.26 0.18
2.Photometric Accuracy (UV)
Wavelength Certified uuc (&) Error (A) Uncertainty (+)
{nm) Absorbance (A)
235 0.0000 0.0000 0.0000 0.0075
0.7174 0.7198 0.0024 0.0075
2857 0.0000 -0.0001 -0.0001 0.0075
0.8362 0.8377 0.0015 0.0075
313 0.0000 0.0000 0.0000 0.0075
0.2778 0.2803 0.0025 0.0075
350 0.0000 -0.0001 -0.0001 0.0075
06202 0.6221 0.0019 0.0075
*CNR = Customer not request
esults are valic exclusively fcr ne calibraied itepiis) as mertion in this repart cate. 1
eport ! Certficate and publicity o (e resuits are prohitiled and atse shali not be reprocuced L
except in full, wihout viritten approval of te Bare Scientific Go . L1c
e - S

FM-UV-708-02 Rev.01 (23/01/63)

Bara Scientific Co., Ltd.

968 U Chu Liang Buiiding Floor7 Rama4 Road
Silom Barngrak Bangkok Thailand 0500
 Tel:02:6324300 Fax :02-6375496-7

tific  www.berascientific.com

NSCTISKTIS 17025
Ry
Certificate of Calibratio
" Number of Page(s) 10f3
Certificate No. BSCC-UV-290/21
Equipment UVNis Spectrophotometer
Model UV-1800 —
Manufacturer Shimadzy f gl il 7. 3{
Serial No. A11454908533CD ; fa e : i
1D No. BKK_EN0018 P ! Q 1
Date of receipt 15 October 2021 'K RIS, ~ H
Date of calibration 15 October 2021 b T .
Date of issue 25 October 2021 15 002
SR |

Customer name ALS Laboratory Group (Thailand) Co.. Ltd
Address 104 Soi P 40, Road. F Suan Luang, Bangkok

10250 i
Temperature (25.0 - 26.4) °C (On site)
Humidity (49.5 - 53.4) %RH (On site)

Equipment condition Good Operation

Calibration Location Organic Prep i

Calibration Procedure  In-house method WI-UV-702-01 based on ASTM £275-01 ‘

Traceabitity Wavelength Accuracy is traceable to certificate No. 87839 and 87844
Photometric Accuracy is traceable to certificate No. 87846 and 87877 v
Stray Light is traceable to certificate No. 87825
“The above certificate are traceble to S unit through Starna Scientific Ltd.
{UKAS accredited calibration laboratory NO. 0659)
Calibrated by Mr.Wanchana Janloey

Approved by

Mr.Kanchit Choothep
Techmcal Manager
The above results are valid exclusively for the calibrated itemts) as mention ir. this report / certificate.
Advertising tl:e report/ Ceriificate ang publicity of the resuits are prohibited and aisa snall rot be reprocuced
exceplin full, withou: written approval of the Bara Scientific Co.. Lic.

FM-UV-708.02 Rev.01 (23/01/63)

ot & 2
Bara Scientific Co., Ltd. g////_
968 U Chu Liang Building Floor7 Ramad Roag
Silom Bangrak Bangkok Thailand 10500

. " Tet: 02-6324300 Fax :02-6375496-7
Bara Scientific www.barascientific.com

Certificate of Calibration
Certificate No. BSCC-UV-290/21 Number of Page(s) 30f3

Calibration Results:

3.Photometric Accuracy (Visible)

Wavelength Certified uuc () Error (A) Uncertainty (+A)

{nm) Absorbance (A} i
00000 0.0000 0.0000 0.0042 ;

200 05631 0.5570 0.0081 0.0042 it
07390 07334 0,006 0.0042 it
1.0863 1.0816 -0.0047 00042 :
0.0000 0.0000 0.0000 00042

4400 0.552¢ 05469 0.0055 00042
07217 0.7166 -0.0051 0.0042
1.0606 1.0570 00036 0.0042
00000 00000 0.0000 0.0042 :

5.0 05018 04956 -0.0052 0.0042 !
06657 06610 0.0047 0.0042
09775 05740 20,0035 0.0042
0.0000 0.0000 00000 0.0042

5461 05147 05113 -0.0034 0.0042
06743 06705 0.0038 00042
09909 0.9890 -0.0019 0.0042
00000 0.0000 0.0000 0.0042 i

5900 0.5427 0.5394 00033 00042
0.7037 0.7001 0.0036 0.0042 ;
1.0338 1.0323 -0.0015 0.0042
0.0000 00000 0.0000 0.0042

635.0 0.5268 05235 00033 0.0042
06720 06685 -0.0035 0.0042
09864 0.9847 -0.0017 0.0042

*CNR = Customer not request
4.Stray Light™
Standard Unit Under Calibration(UUC}
cut-off (nm) (nm)[ T ission (%T) | (A)
200.91¢0.11nm 200.31 T 0.9398 i 20274 3

The Stray light fransmission reference is less than 1.0%T and Stray light absorbance reference is greater than 2.00A
*Stray Light not NSC-ONSC Accredited.

The measurement uncertainty is basc on a standard uncertainty multipled by 9 k=2 providing a level of i 95%. . &
***End of Certificate™* i

The above resulls are valid exclusively for the calibraled item(s) as menuon ir this raport  certtica:
Advestising Ihe. report ! Geriificate: and publicity of the sesuils are prohibited and aiso shall ni: be reproduced
exceplin full. wilhout writler: approval of the Bara Scientific Ce.. Ltd i

EAMANLINRN Baunt mAUNLEAL
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Certificate of System Qualification REVIEW BY

1CPMS-0Q : APPROVED BY %MZ, M.

System 1D JP12091612 NEXT CAL. DATE ..3% "\%\5..12.....

Organization Name: ALS Laboratory Group (Thailand) Co. Ltd.

Organization Location: 104 Phatthanakan 40, Suan Luang, Bangkok 10250 Thailand.

© 2020 by Agilent Technologies

Agilent CrossLab Gompliance Services

Background (No Gas Mode)

Setpoint Status: iPass

Masses (AMU):
Measured Vaiue:
Agilent Recommended:
Status:

Overall Background (No Gas Mode) Test Status

‘Pass

Background (Gas Mode)
Gas Made: EHeiurv‘\ )
Setpolnt Status:

Mass (AMU):
Measured Value:
Agflent Recommended:
Status:

Overall Background (Gas Mode) Te
Pass ’

‘est Status

C 20-Minute Stability (No Gas Mode)

Masses (AMU): 7

Stabilty RSD: 0.76069 "%
Agllent Recominended: = s .
Status: jPass ‘

Overall 20-Minute Stability {No Gas Mode) Test Status.

Pass i
Date: November 26, 2020 2:02:37 PM
System ID: JP12001612

© 2020 by Agilent Technologles

Electronic Signatu

Purpose

Page2/7

Agllent CrossLab Comphance Services

re

This signature page was created and published because the ACE sign-off action was executed, which is valid for the entire document,

including attachments. The ACE sign-off is an electronic signature that requires two distinct identification components: unique username
and personal password. The Agilent representative who has delivered this service undarstands the meaning and legal status of an
electronic signature. As a trained official operator, the Agilent representative has & unique password and logon 1o access ACE and
electronically sign this document. {Other e-slgnatures can be applied 1o this document using a Document Conlent Management or other
sultable method defined In your data access and control procedures.)

Details
Full Name of Signer: Panthep Kurasathain
C/ Logged On User Name: panthep_kurasathain@agilent.com

Signature Creation Date:
Reason for Signature:

November 26, 2020
Executed protocol and published this eriginal version of document

Date: November 26, 2020 2:02:37 PM
. EQP Name: AgilentRecommended
EQP Revision: ICPMS.02.50
Overall Qualification Status: Pass
Autosampler Check
Overali Autosampler Check Test Status:
Pass
tntegrated Sample Introduction System {ISIS) Chack
Overall Integrated Sample Introduction System (ISIS) Check Test Status
Pass
Autotune
Peakwidth Mass 7
Peakwidth Mass 89
Peakwidth Mass 205
{ Mass Axis 7 ;P‘a'-ns
Mass Axis 89 Pass
Mass Axis 205 “Pass
Mass 7 Sensitivity No Gas Pass
Mass 89 Sensitivity No Gas Pass
Mass 205 Sensitivity No Gas Pass
Mass 59 Sensitivity He Pass
Oxide Ratio 156/140 Pass
Doubly Charged Species Ratio 70/140 “Pass
Overall Autotune Test Status
Pass
Date: November 26, 2020 2:02:37 PM
System 1D: JP12091612
Page 1/7
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Instrument Details
Purpose
This section describes the as found system configuration.
Details
ICP-MS 1
Manufacturer Agilent Technologies
Name 7700x
Model Number G3281A
Detector Type sa
Nebulizer Mira Mist (G3161)
C Spray Chamber Quartz
Torch Quartz
Sampling Cone Ni
Skimmer Cone Ni
Serial Number JP12091612 X
Firmware Revision B.01.03
18IS 1
Manufacturer Agilent Technologles
Name 1s1s2
Model Number GA211A
Installed Options #003: 2 pumps, 1 valve, auto dilution and discrete sampling
Type Peristallic pump systemn
c Autosampler 1
Manufacturer Agilent Technologies
Name ASX-520
Model Number G3286A
Serial Number Us021203A520
Chiller 1
Manufacturer Agilent Technologies
Name Chiller
Model Number 632924
Serial Number 4N1220700
Date: November 26, 2020 2:02:37 PM
System [D: JP12001612

Page3/7

Regulatory Disclaimer

This document provides a protocol to varlfy and record Instrument configuration and evidence of proper operation. 1t bas been preparad from our
interpretation of applicable regulations as well as industry best practices. The document is designed o provide an Important component of a completa

compllance package. Validation depends upon many factors and use of this does not i . Agilent Technologies makes no
promises ions as to its sufficiency for any specific regulatory program.
Warranty

(N
(—" Agilent Technalagies makes no warranly of any kind to this material, Including but nol iimited 1o, the implied warranties or merchantabilly and fitness for
a particular purpose. Aglient Technologies shall not be liabla for errors contained herein or for incidental or consequential damages in connection with the
fumnishing, performance, or use of this material.

Date: November 26, 2020 2:02:37 PM
System (D: JP12091612
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User Nome: panthep_kurasathatn Systam I0: JP12091612
Hostname: ASBKKW7009 Print Date: November 26, 2020 2:02:38 PM
ALS 0Q HW 261120 Transaction fog :
Tima Transaction  Activity Type of Transaction Optional information
State Pocformed
Navember 26, 2020 Augk SessionCrosiod  Sassion None
136:34 PM
November 26, 2020 Start Configwation ~~ Sesslon Nona
1:36:35 PM
November 26, 2020 Audit Entidement Ucensing Useris FleidEngineer and
1:38:35 PM does not requice on unlock
code
‘Novemoer 26,2020 At Eqplosded Session €GP detals for pimary
C 149:03PM technique ficpvs] -
Filo path;
[ProlocoiPacksficoMsiConfig
walonsi250cpMs.02.50.8
1, EQP Flls Name:
1ipMs.02.50.6qp], EQP
Name:
IAgitentRecommended]
November 26, 2020 End Configwation ~ Session None
148:14 PM
November 28, 2020 Sisa Quailficaton  Session oa
149:47 P
November 26, 2020 Stan. Exacution Aulosampir Check : ASX-520: None
1:49:17 PM Autosampler Check
Navamber 26, 2020 End Executian Autosampler Check : ASX-520;  Run Count: 1
1:48:24 PV Autosampler Chack
November 26, 2020 stan Execution Integraied Sampie fntroduction.  Nons
: 14831 PM System (ISIS) Chock : I51S2:
( ~ Integrated Sampe Introduction
s System (1SIS) Check
November 26, 2020 Eng Execution Inlegraled Sample Inroduction  Run Count : 1
14837 PM ‘Systom (ISIS) Check: I5152:
Integrated Sample lnfroctuction
System (1S1S) Check
Page1/3
Date: November 26, 2020 2:02:37 PM
System ID: JP12081612
Page5/7
© 2020 by Apllent Techrologles Agilent CrossLab Compliance Services
User Name: panthop_kurasataain System Id: JP12091642
Hostname: ASBKKW7009 Print Date: November 26, 2020 2:02:38 PM
ALS 0Q HW 261120 Transaction log :
Time Transaclion  Activky Type of Transaction Optional Information
Stato Parformed
Navembar 26, 2020 Audit Reporting Session Roport Genaraled :
200:12PM Canticale
Novesnber 26,2020 Aueit Reportng Session Reporl Generaled : Raport
200:19PM
November 26, 2020 Autit Reporting Session Report Signed : Reporl
20247 P4 POF Name: ALS 0Q HW
261120_20201126_0Q
Report_1pdl
('\ User Name:
- panthep_kurasathaln@agien
1c0m
Full Name of Signer: Panthep.
Kurasathain
Reason for signature;
Executed protocol and
published tés orginal version
of document
Page3/3
Date: November 26, 2020 2:02:37 PM
System ID: JP12091612
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User Name: panthep_kurasathain System [d: JP12091612
Hosiname: ASBKKW7A03 Print Date: November 28, 2020 2:02:38 PM
ALS OQ HW 261120 Transacilon log :
Time Transaction Activity “Typa of Transaction ‘Opllonal Information
Stats Performed
Novembar 26, 2020 Start Execision Aulotune : GI281A: Autotune 1 None.
14561 P11
November 26, 2020 Stont Exscuton Background (No Gos Mode):  None
5313 PM G3281A: No Gas Mode
Background 1
November 26, 2020 Start Execulion Autolune : G3ZB1A: Autolune 1 None
15%16PM
N November 26, 2020 End Execution Autotune : G3281A: Autotune 1 Run Court : 1
C J 1:54:30 PM
Novembar 28, 2020 St Execulion Background (No Gas Mode):  None
1541 1t G3281A: No Gas Mode
Background 1
November 26, 2020 End Execution Background (No Gas Mode):  Run Count: 1
8507 PM GaZBIA: No Gas Moda
Background 1
Naovember 26, 2020 Start Exscution Background {Gas Modes) : Nane:
1:55:08 PM ‘G3281A: Ges Mode:
Background *Heflum
Novernber 26, 2020 & Execulon Sackground (Gas Modes):  Run Cownt: 1
+65:49 PM 632814 Gss Mode
Background Hellum
November 26, 2020 Start Execulion 20-Minute Stability (No Gas. None
1:55:51 PM Mode) : G3281A: 20-Mirute
Stadity (No Gas Mode)
November 26, 2020 €nd Exccuton 20-Minale Stabfity (No Gos  Run Caur : 1
156:40 PM Mode) : G3281A: 20-Minute
Stability (Ne Gas Moda) 1
Novamber 26, 2020 et Quatfcallon  Seasion o
1:56:42 PM
November 26, 2020 Start Reporting Session Nono
1:56:42 PM
Page213
Date: November 26, 2020 2:02:37 PM
System ID: JP12091612
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Agilen
CrossLab

Fron i Nuaki e

EQUIPMENT QUALIFICATION REPORT (EQR)

Agilent CrossLab Compliance

C- Qualification Type:

System ID:
EQP Name:
EQP Details:

EQP Revision:
EQP Release Date:

Date:
Report Type:

C Org. Name:

ICPMS-0Q

JP12091612

AgilentRecommended

Agllent Technologies System

ICPMS.02.50
March 2020

November 26, 2020 2:02:09 PM
Report
ALS Laboratory Group (Thailand) Co.,Ltd.

Org. Location: 104 Phatthanakan 40, Suan Luang, Bangkok 10250
Thalland.
Date: November 26, 2020 2:02:09 PM
System ID: JP12081612
Page 1/31
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Date: N\wemher 28, 2020 2:02:08 PM
System ID: JP12091612

©2020 by Agllant Technologles

Service Details

Purpose

This section includes local conlact and delivery delails for this service.

General Details

Service Order No./Request: 6004257565

EQP Nsme: AgilentRecommended
EQP Revision: ICPMS,02.50

Report Type: Report

Qrganization Details

Name: ALS Laboratory Group (Thailand) Co.,Ltd.

Agilent CrossLab Complfance Services

Location: 104 Phatthanakan 40, Suan Luang, Bangkok 10250 Thailand.

Local Contact Details

Name: Chatchanai
Job Title: Lab Manager
Qualification Location: Spectro Room

Operator Details

Name: Panthep Kurasathain
Job Title: Field Service Enginesr
Data Acquisition Details

Acquisition Software Name: MassHunter
Acquisition Software Revision: B.01.03

Customer Data System (CDS): IcpMs: MassHunter

© 2020 by Agilent Technologles

Test Summary

Purpose

Agllent GrossLab Complianca Services

This section Includes a status for each scheduled test and the overall qualification. For each test that is run, (1) the status is
automatically determined based on pre-defined limits, and {2) the total number of times the test was run Is displayed. For detailed

results and specifications for  test, refer to the test results in this EQR.

Details

Test Status
Autosampler Check : ASX-520 Pass
Integrated Sample Introduction System (ISIS) Check ; 1SIS2 Pass
Autotune : G3281A Pass
Background (No Gas Mode) : G3281A Pass
Background (Gas Modes) : G3281A Pass
20-Minute Stabillty (No Gas Mode): G3281A Pass

Data: November 26, 2020 2:02:08 PM
System ID: JP12091612

Overall Qualification Status

Page 5/31

Date: November 26, 2020 2:02:09 PM
Systom ID: JP12091612
Page3/31
©2020 by Agilent Technologles Agilent CrossLab Compllance Services
Instrument Details
Purpose
This section describes the as found system configuration.
Detalls
ICP-MS 1
Manufacturer Agilent Technologies
Name 7700x
Mode! Number G3281A
Delector Type sQ
Nebulizer Mira Mist (G3161)
Spray Chamber Quartz
Torch Quartz
Sampling Cone NI
Skimmer Cone Ni
Serial Number JP12091612
Firmware Revislon B.01.03
18IS 1
Manufacturer Agilent Technologies
Name Isis2
Mode! Number G4911A
Installed Options #003: 2 pumps, 1 valve, auto dilution and discrete sampling
Type Peristaltic pump system
O Autosampler 1
Manufecturer Agilent Technologies.
Name ASX-520
Model Number G3286A
Serial Number US021293A520
Chiller 1
Manufacturer Agilent Technologies
Name Chiller
Model Number G3282A
Serial Number 4N1220700
Date: November 26, 2020 2:02:09 PM
System ID: JP12091612



©2020 by Agllent Technologles Agllent GrossLab Complisnce Services

Calculation Formulas
Purpose

This section includes calculation formules for al! available tests. Depending upon which tests are scheduled, all or some apply to your
qualification.

For a description of cakulalions for ICP-MS tests performed by the MassHunter software, refer lo the MassHunter application and
documentation.

Date: November 26, 2020 2:02:08 PM
Systam ID: 4P12091612

Page 6/31
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Autosampler Check
Purpose

This test demonstrates that the autosampler module is comrectly installed and connected. 1t does not test module performance.

Setpoint
Results Observed Result  Expected Resull  Status
Criteria
After the self test, is probe in the home position? fVes " ipass
As commanded, is the probe positioned at vial 2?7 ]: - - 1 y
1Yes 1 iVes . !Pass
| i if
Setpoint Status: iPass T o o o Runs:'1

Overall Autosampler Check Test Status

Pass
Date: November 26, 2020 2:02:09 PM
System ID: JP12091612

Pege 8/31
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Protocol Details

Purpose

This secfion lists the revisions for sll test unils used in this report. For complete test-specific and high-level change details, refer to the
Revision History document.

Test Revision Test

ICPMS.02.50 20-Minute Stability (No Gas Mode)

ICPMS.02.50 Autosampler Check

ICPMS.02.50 Autotune

ICPMS.02.50 Background (Gas Modes)

ICPMS.02.50 Background (No Gas Mode}

O ICPMS.02.50 Integrated Sample Introduction System (ISIS) Check

Dato: November 26, 2020 2:02:09 PM
System ID: JP12031612
Page 7/31
©2020 by Agilent Technologles Agllent CrossLab Compliance Services

Integrated Sample Introduction System (ISIS) Check

Purpose
This test demonstrates that the 1SIS module is corractly instslled and connected. It does not test module performance.

Setpoint
Results Observed Resull  Expecied Result ~ Status
Criteria
2 - 3o L
. As cormanded, does the pump rotate? !v“ ' ves | Pass
i i
C R !
As commanded, do the valves load and inject? ErYes T e i Ipass
Setpoint Status: iPm . R o | Runs::1

Overall Integrated Sample Introduction System {ISIS) Check Test Status

Pass i
Date: Novernbar 26, 2020 2:02:09 PM
System ID: JP12091612

Page 8/31
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Autotune Mass 7 Sensitivity No Gas - _1 Meps/ppm
Purpose Agilent Racommended:
" Slatus:
This test uses traceable checkout standards to run a software-executed autotune in all modes. The tune report provides values for b S m e
peak width, mass axls, sensitivity, oxide species, and doubly-charged species tests. . © Mass 83 Sensttivity No Gas 1181.21 I Mcps/ppm
. A i

Agilent Recommended:

Setpoint Status:
Results Mass 205 Sensitivity No Gas
Agilent Recommended:
Peakwidth Mass 7 Status:
Agilent Recommendad: N
Mass 59 Sensitivity He |58.47
ST
(\» Status: Agilent Recommended:
— Status:
Peakwidth Mass 89
Aglent Recommended: Oxide Ratio 156/140
Agilent Recommended:
Status: Status: - .
Peakwidth Mass 205 Doubly Charged Species Ratio 70/140
Agilent Recommended: Aglent Recommendd:
Status:
Status: Satpolnt Status: [Pass Runs: 1
Mass Axis 7 Overall Autotune Test Status
Agilent Recommended: Pass R c T “
Status:
C’ Mass Axls 89 C’
Agilent Recommended:
Status:
Mass Axis 205
Agilent Recommended:
Status: :
Date: November 28, 2020 2:02:08 PM Dats: November 28, 2020 2:02:09 PM
System ID: JP12091612 Syster 1Dz JP12091612
Page 10/31 Page 11/31
©2020 by Agilent Technologies . Agilent CrossLab Compliance Services ©2020 by Agllent Technologles Agllent CrossLab Compliance Services
Background (No Gas Mode) Background (Gas Mode)
Purpose Purpose
This test examines the background of the ICP-MS in no gas mode by moniloring lons during a blank run. This test examines the background of the ICP-MS 1n the various gas modes by monitoring ions during a bfank run.
Setpoint . Setpoint Gas Mode: ;Héiiun;
Conditions Conditions
Masses: T T iamu Mass: 78 | amU
- ;]
AMU Integration Time: _lsec
AMU Cycles: |
Measurements and Resuits. Measurements and Results
) masses (amuy: C ass (amuy: 78

Measured Valve:
Agllent Recommended:

Measured Value: ops

Agllent Recommended:

Status: Status: !
i
Setpoint Status: iPass ’ ’ Rune:-1 Setpolnt Status: ‘Pass : ! Runs: .1
Overall Background (No Gas Mode) Test Status Overall Background (Gas Mode) Test Status
pacs - R pass - ]
C C
Date: November 26, 2020 2:02:08 PM Date: November 26, 2020 2:02:08 PM
System D: JP12091612 System ID: JP12091612
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20-Minute Stability (No Gas Mode)

Purpose

Agllent CrossLab Compliance Services

This test monitors the abundance of ians present in the checkout standard over a 20-minute period to verify that the signal is stable.
The %RSD of the abundance of given fons is calculated Intemally by the software and compared to the limit.

Setpoint

Conditions
Mode:
Masses: 7,9, 50, 89, 140, 205
Integration Time: 93 ises
Peak Pattem: " | points/peak
Repetltions: ]

Sweeps/Replicates:

Measurements and Results
Masses (AMU):

Stability RSD:

Agilent Recommended:
Status:

Setpoint Status: iPass

Overall 20-Minute Stability (No Gas Mode) Test Status

205 .
169158 %

345

Runs:: 1

© 2020 by Agilent Technologles Agllent CrossLab Compliance Services

Declaration of Change Control

This document is under change control. Revision history is maintained and printed on each document. Access to the master
documents is limied to process owners. Documents receive periodic review and cannot be assigned an evergreen status.  The
qualification performed according to this ly to the in place at the time of the
Agilent that lion change be in place in order to
maintain the validation process. Any changes to the analytical or computer hardware or software must be clearly specified, A

Pass

Date: November 26, 2020 2:02:09 PM

Syatam ID: JP12091612

Page 14731
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Attachments
Location Category Document Name Page
EQR General Cerificate of System Qualification 1
EQR General Operator’s training certificate ang qualifications 1
EQR General Certificate of Qualification for ACE 1
EQR General Cerificate of Qualification for ACE 1
EQR General Tune reporis 3
EQR General Test BG 2
EQR General Test Stability 2
Date: Novembar 25, 2020 2:02:08 PM

System ID: JP12091612

Page 16/31

change management system provides a means for ining the degree of required according to the extent of the:
changes made. Al details of the changes must be recorded and together with details of tests and
their results. Note: + i is thi ibil
Date: November 26, 2020 2:02:09 PM
System [D: JP12091612
Page 15/31
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General

Document Name: {Certfficat of System Qualiication i '

Agilent Technolagies
Agilent Compliance Engine Self Qualification
Date: Oclober 14, 2020 10:27:55 AM
Drive Soriol #: ACA025CO Platform Revislion: AD301
There is.
Technigue Type Tasts Complated Resutt
Agmic Absorplion 7 Conforms.
Capillary Eleclrophoresis 10 Caonforms.
Dissolution 8 Conforms.
Emission Spectroscopy. 3 Conforms
‘Gas Chromalography - GCMS 17 Canforms
Gas Chromalogrephy 28 Conforms.
Gei Permeation Chromatography L] Conforms.
1CP-MS L] Conforms.
Infrared Spectrosoopy 7 Confarms.
Liuid Chromatogeaphy 17 Canforms.
Liquid Chromatograghy - LCMS 8 Conlomms.
Microfuidics. 19 Confarms.
‘Sample Preparalion - Gas Chromstography 8 Conforms
‘Sampie Preparalion - Liquid 8 Conforms.
Chromaiograpny
‘Supercritical Fluid Chromalography 15 Conforms:
Software 8 Conforme.
UV-Vis Specirophatometer 13 Conforms.
Overall Qualification Sialus.
i Contorms N
Date: November 26, 2020 2:02:09 PM
Systam ID: JP12081612
Page 17731
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General

Document Name:

!b‘ﬁéraio(‘s training centificate aﬁ& quaiﬁ:wéaﬁcﬁs o

Agllent CrosaLab Compliance Services

C

4% Agilent Tachnologles
Certificate of Completion
Leamer Name: Panthep Kurasathain
“Title Of Course: AN-CE-ICPMS-2.017-B:7700x/7700s 1CP-MS Intro, -Oper. H/W S/W & OQ/IPV
Completion Date: November 22, 2012
Cenified By Company: Learning t Agilent
A Agileat’ i
e easgh ; ; o e ot
C i libeut Aglient Technologies, does nat
Date: November 26, 2020 2:02:09 PM
System ID: JP12091612
Page 18/31
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General

Document Name:

*Cetificate of Quallfication for ACE

Agilent Technologles

Leurner Name:

Tille Of Course;

Campletion Date:

Certificate of Completion

Panthep Kurasaihain

AN-CE-ICPMS-2-035-B: CrossLab Complionce Hardware Specific Delivery for Agilent
ICP-MS Systems

October 31, 2020

Centified By Company: Leaming at Agilent
7 5P
A ceal Agitent cenvi
i, Aglent . Safety Alets, Sesven N
i ‘Compltion i “Agllem Technatogie, doss ot
Date: November 26, 2020 2:02:09 PM
System ID: JP12091612
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General

Document Name:

Certificate of Quaiffication for ACE

Agilent CrossLab Compliance Services

Aglent Technolagies
Certificate of Completion
Learner Name: Panthep Kurasathain
Title Of Course: AN-CE-SS-11-030-A: ACE 3.X User Update Training
Completion Date: July 7, 2020
Cenified By Company: Leamingat Agilent
Acen Agil
provider, ent's Safety Alerts, Servioe Notes, i e e .
i i parts, and Completion of taining alone, wilbout being employed by Agllens Techmelogics, does ot
(‘\
>
Date: - November 26, 2020 2:02:09 PM
Systom ID: JP12091612
Page 19/31
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General
Document Name: ) :
Tune Report
Bach Fokder CleCPH \UsecTune >
Req,DaveTimo LSRN0 1251
Report Comment 026 Nov 2020
Tnstrunent Name  GIBIA JPL20SISI2
o Gaa]
A A A~
A A A |
M Rampe Count RsO% Background
7 100 782 2594 25
s 200 1621 1576 270
05 20m oz PN 5900
mavo 1A% oss5 % mto 7 1900%
Integration The (sec} 01 Sumpiing Period [sec] o3u
Mk PeakHaght A WSIW W%
C T, ek e e Tum
& 1660 .00 e o716
205 omss w50 047 e
Inhegration Tima [sec) 0.1 Acqalsition Tixa [eec] 274 YAde Unear
Tune Parameters
2% Biasma Paramters #4
R Power 0w Nebudzer Purp 010 ms
REataing 150V scTemp 2
gt Deptn 80 am Gas Sweh Mol Gas
QrrerGas 050 Ui MakeupDIuen G5 010 Ui
OptenGas so%
#2 Lansas Parametars #2
a1 0oV cenErrance v
Bt 2 a0y cane v
& Agot Techuologinn. Page10f 3 Generated at! 12:51 PM on:11/26/2020
Date: November 26, 2020 2:02:09 PM
Systom [0: 1P12091612

Page21/31
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Document Name: Tune reports
Tune Report
Oregaias v Defect Bav
Omega Lens. 5V Piare Bus “v
#8 Cot Parameters ##
Use Gas tose cares sov
He ow 20 mumn carRe mv
H2 Row 0.0 mUmin Energy Discrimination 50V
3rd Gas Fiow 0%
0
Mass  mampe connt #5D% Bacigrouna
2 10000 5847 2001 2000
N L2 10000 @R 2067 2800
C o o =
Ratio 158/140 0561 % Ratio 01140 u%
Integration Time [sec] 0.1 Sampling Period [sec] 031
Tune Paraneters
*7 Prasma Pacamtars 8
RF Power 1559 W Nettaer Pump 010 s
RF Watching 1800 SeTem 2t
Syl Dot 80 Gas swich Matep Gas
Carrler Gas. 099 Lfmin MakeupiOution Gas. 0.30 Umin
Option Gas. 00 %
22 Loases Parameters 28
B s oov cenentrance v
Bxtract 2 750V Cell Exk ny
Omega Blas v Deflect 46V
Omega Lens 69V Phatz s “usv
## Cell Parameters 8%
Use Gas Oct Bias. 2.0V
He Flow. 4.5 mUmin OctP RF wov
HZ Flow 0.0 m/min Energy Disorimination 30V
C 318 Ges Flow "
=0
Mass Range Count Backgreund
5 5000 93 3156 0
8 10000 4919 2599 0700
205 10000 5845 2757 1400
Ratio 156/140. 0919 % Ratio N 1326 %
Integration Time [sec) 01 Sampliag Perlod Isec] o3t
Tune Paramerers
#2 Plasma Paramtrs #8
K Agttem Tactoalogies Page 20f 3 Generated at: 12:51 PM 0n:11/26/2020
Date: November 26, 2020 2:02:00 PM
System ID: JP12091612
Page 22/31
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General
Document Name: TestBG
Batch Summary Report
Batch Folder: DMglenthOQ 26 Nov 202008G He by
Analyxis File: 3G Hebalchbin
Tune St pey
001SMPLd amole
Page172 102672020 95505 AM
Date: November 25, 2020 2:02:09 PM
Systam ID: JP12081612
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Document Nama:

Agilent CrossLab Comptiance Services

Tune Report
RE Power W Netntte Perap 0405
RF Maching v sceng [R3
ool Depen 0 0w Gas Swhch Makeup Gas
Camer @25 050 Ui Malmg/Daton 15 30 U
OptenGas 0%
8 Lenses Panameters #¢
Btac 1 eav canpmane 0¥
Btaa2 850 s =V
‘Omega Bias v Dot v
Omega tens s3v Pz Bl =V
C #2 G Parameters #%
s Gas e OarBies 2000V
HeRow 5.9 mumn oaPRF 20
2 Fow 0.0 mijmtn Eney Disrrenation sov
318 Gas Fow o%
C
G- AaBonrTachralogiee Page3of 3 Generated at: 12:51 PM on:11/26/2020
Data: November 26, 2020 2:02:09 PM
System ID: JP12091612
Page 23/31
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Document Name: TestBG ) )
Batch Summary Report
analye Table
~
G
Page2/2 1262055505 M
C
Date: November 26, 2020 2:02:08 PM
System ID: IP12091612 -
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General Document Name: “Test Stablity T
Document Name: resisiabity B . e i
» Batch Summary Report
Bateh Summary Report
Balch Folder: DAgen0Q 26 Nov 202020 min\
Analysls Fle: 20 minbatchbin
TuneStep: £2¥0Gas
3l ooy 20040 Samole
(_/
Page2/2 1172672020 99401 AM
Page1/2 11/26/2020 9:4401 AM
~
~
C C ]
Date: November 26, 2020 2:02:08 PM Date: Novembaer 26, 2020 2:02:09 PM
System ID: JP12081612 System ID: JP12091612
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Electronic Signature
User Namo: panthep_kurasalhsin Systom 1d: JP12081612
Purpose Hostnoma: ASBKKW?009 Prin Dato: November 26, 2020 2:02:93 PM
This signature page was created and published because the ACE sign-off action was executed, which is valid for the entire document, 15,00 HW 261120 Transacton 163 ¢
Including attachments. The AGE sign-off is an etectronlc signature that requires two distinct identification components: uniqus usemame )
and personal password. The Agllent representalive who hes deliverad this service understands the meaning and legal status of an Time Transaction  Activity Typo of Transaction Optional Information
elactronic signature. As a tralned official operator, the Agilent representative has a unique password and kagon to access ACE end State Performed
slectronically sign this document. (Other e-signatures can be applied to this document using a Document Content Management or other November 28, 2020 Audiy SesslonCreated  Session None
sultable method defined in your data atcess and control procedures.) 136U
Novernber 28, 2020 Stant Configuration Session None
1:3625 PM
November 26, 2020 At Entiiement Ucensing User s FlidEnginear and
#3635 PM does not requice an unlock
Details code
< Full Name of Signer: Panthep Kurasathain O Novembar 26, 2020 Augit Eqploaded Session EQP delsils for primery
CJ Logged On User Name: panthep_kurasathain@agllent.com 14803 PM F"::;:’ Tphde) -
Signature Creation Date: November 26, 2020 [ProtocoiPacksilcpMs/Confiy
urations/02.5¢ M5.02.50.
Reason for Signature: Executed protocal and published this original version of document ol EQP mo;‘?m: 8
{lepMs.02.50.eqp}, EQP
Name:
[AgilantRecommended)
November 26, 2020 End Configuralion Sassion None
1:49:14 PM
Regulatory Disclaimer November 26, 2020 Stan Qualfication Session oa
This document provides a protoool to verify and record instrument configuratian and evidence of praper operatian. It has been prepared from our TASTTPM
interpretation of applicable reguiations as well s Industry best praclices. The document is designed o pravide an important component of a complele November 26, 202 Stat Execuion Autosampler Chieck : ASX-520:  None
compliance packags. Validafion depends upon many factors and use of this protocol alone does not assure comphiance. Agllent Technologies makes no 1:49:47 P Autosampier Check
promises or representalions ss to ite sufficiency for any specific regulatory program. November 26, 2020 End Execution Autosampler Check : ASX-520: Run Count : 1
1:49:24 PM Autosampler Chiack
November 26, 2020 Stert Execution Intograted Sample ntroduction  None
1:49:31 PM ‘System (ISIS) Check : 1SIS2:
~ Warranty C Inlegrated Sampe Introduction
- Agilent Technologies makes no waranty of any kind to this material, including bul nol limited 1o, the implisd warrantles or merchantability and fitness for Systam {1SIS) Check
a particular purpose. Agéent Technologles shall not be liable for errors conlained herein or for incldental or consequerttial damages in connection with the November 26, 2020 End Exsculion Integrated Sample latroduction  Run Count: 1
fumishing, performance, or use of this material. 1:48:37 PM Syslem (I515) Check : 15152
Integraled Sample Introduction
Syslem (ISIS) Check
Pago 1/3
Date: November 26, 2020 2:02:09 PM Date: Navember 26, 2020 2:02:09 PM
System ID: IP12091612 System ID: JP12091612

Psge28/31 Page 20/31



©2020 by Agilent Technologies. Agllent CrossLab Compliance Saervices

Usar Namo: panihap_kurasathain System Id: JP12091612
Hostnamo: ASBRKW7009 Print Date: November 26,2020 2:02:13 PM
ALS OQ HW 261120 Transaction fog :
Time Trensaction  Activity Type of Transaction Optional Information
State Porformed

November 26, 2020 start Execution Autctune : G3281A: Autolune 1 None
1:48:41PM
November 26, 2020 stat Executon Background (No Ges Mode):  None:
45313 PM 632814 No Gas Mode

Background 1
November 26, 2020 start Execution Aufolune : G3281A: Autolune 1 None
1353116 PM
November 25, 2020 End Execution Aulofune : G3281A: Autotune 1 Run Count: 1
1:5438 P11
November 26, 2020 Stert Execution Backpround (No Gas Mode):  Nana
15441 PM 632814 No Gas Moda

Bockground +
Navember 26, 2020 =] Execution Background (No Gos Mode):  Run Count : 1
15507 PM G3261A: No Gas Modo

Background 1
Novamber 26, 2020 Stan Executon Background (Gas Modes):  None
1:55:08 PM a281A: Ges Mode

Badiground :Hellum
‘November 25, 2020 End Execution Badground (Gas Modes):  Run Count: 1
5548 PM G281A: Gas Mode

Background Helfum
‘November 26, 2020 Stant Execution 20-Minulo Siabilty (No Gas None
15551 PM Mode) : G3281A: 20-Minute

Stabilly (No Ges Mods) 1
November 26, 2020 End Execufon 20-Minute Swblty (No Gas  Run Count : 1
15640 PM Mods) : G3261A: 20-Minvke

Stabilty (No Gas Mode) 1
Novermber 26, 2020 e Quaification  Session oa
15642 PM
Novembar 26, 2020 St Reporting Session Nene
156:42PM

Page2/3
Date: November 28, 2020 2:02:09 PM
System ID: JP12091812
Page 30/31

Metrological Center
SCHECO Seivices Company Limited

33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110
Telephone : +66 2 586 5792-4  Fax : +66 2 586 5109
Website : www.scieco.co.th

CEMENT- BUILONG MATERALS

E-Mail : calibrate@scg.co.th

Certificate No.T202398 Page 1 of 6

Certificate of Calibration

Equipment : Hot Block

Manufacturer : Environmental Express .
Model . SC196 REVIEW BY M&l
Serial No. : 6974CECW3285 wrroveosy . & ('W/%N
Customer Code : BKK_EL0054 NEXT CAL. CATE Tg '06 (Yl o
ID No. 1 T5306A3

Customer : ALS Laboratory Group (Thailand) Co.,Ltd.

104 Phatthanakan 40, Phatthanakan Rd., Khwaeng Phatthanakan,
Khet Suan Luang, Bangkok 10250
Customer Location : Acid Digestion Lab

Date of Receipt : 12 November 2020

Calibrated By : Watcharapon Songthong ( Technician )
Approved By e—j"m\ 4" / Boonchai Suriyawong (Site Calibration Manager)

Date of Issue 27 Nov 2020

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

This Certificate is issued In with the itions of granted by the Thai Laboratory Accreditation
Scheme which has assessed the measurement capability of the laboratory and its traceability to recognized nationat
standards and to the units of realized at the nationa! standard laboratory. This certificate may
not be reproduced other than in full except with the prior written approval of the Metrological Center.

FM-L12109:30-05-57

©2020 by Agilent Technologies Aglient Crosstab Compiiance Services

Usar Name: panthop_kurasathain System Id: JP12081612
Hostnamg: ASBKKW7009 Print Date: November 26, 2020 2:02:13 PM
ALS O KW 261120 Transaction log :
Time Transaction  Activhy Type of Transaction Optional Information
State Parformed
November 26, 2020 Augil Reparting Session Report Generated :
200:12PM Cartificate
November 26, 2020 Audit Reporting Session Report Generated : Raport
2:00:18 PM
Page3/s3
Date: November 26, 2020 2:02:09 PM
System ID: JP12091612
Page 31/31

Metrological Center
SCI ECO Services Company Limited

33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110
Telephone : +66 2 586 5792-4 Fax : +66 2 586 5109
E-Mail : calibrate@scg.co.th

@ISCG

‘CEMENT-BULDING NATERIALS

Website : www.scieco.co.th

Certificate No. T202398 Page2 of 6
Calibration Report
Equipment : Hot Block
Date of Calibration + 17 November 2020
Environment : Temperature 20.0-20.3 °C
Line Voltage 224.2-2278 V

Condition of this results of test. :

1. This instrument was calibrated by insert 20 standard thermocouples type T into its chamber and test according
to WI-T20. All data show below were final values and the initial data may be obtained upon request.
The temperature scale used was based on ITS - 90.

2. Reference Standard Instrument :

Instrument Model Instrument No. Certificate No. Due Date
TC TYPET TN21-TN30 T202319 30 October 2021
TC TYPET TN31-TN40 T202319 30 October 2021
DATA LOGGER ~ 34970A T151 T202319 30 October 2021

3. This certificate is traceable to :
National Institute of Metrology ( Thailand ) through Metrological Center { NSC-TISI-TIS 17025 CALTBRATION 0244.)

4. Condition of calibrated item : good

UUC Description :

Time Constant 1 Hour 30 Minute At_ 95 °C

Fresh Air Damper [_] Open [IMin [ Medium ] Max

Close
Not Available

5. Result of test :
( X) without adjustment () after adjustment

D Lot

Approved By.

FM-L13 108/30-05-57



Metrological Center
SCI ECO Services Company Limited

33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110
Telephone : +66 2 586 5792-4 Fax : +66 2 586 5109
Website : www.scieco,co.th E-Mail : calibrate@scg.co.th

o)

SCG.

Metrological Center
SCI ECO Services Company Limited

33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110
Telephone : +66 2 586 5792-4 Fax : +66 2 586 5109
Website : www.scieco.co.th E-Mail : calibrate@scg.co.th

@ISCG

‘CENENT-BUILDING MATERIALS

Certificate No. ~ T202398 Page 3 of 6

Calibration Report

)

00828099

(@)
(©)

(@)
Q
(@)

00000

©0B08080
02828080
20382008
CRLE0ROE)
CORORCEO

593582059
DeoRDEI0E

@

STANDARD THERMOCOUPLE TYPE T

Controller

No.t = TN2] [No.l3 = TN33|No25 = TN25|No37 = TN37
No.2 = TN22 [No.l4 = TN34[No26 = TN26|No38 = TN38
No.3 = TN23 JNo.l5 = TN35{No27 = TN27|No3% = TN39
No4 = TN24 |No.l6 = TN36|No28 = TN28 |[No40 = TN40
No.5 = TN25 |No.l7 = TN37|No29 = TN29 [No4l = TN2I
No.6 = TN26 |No.l8 = TN38|No30 = TN30{No42 = TN22
No.7 = TN27 [Nol9 = TN39]No3l = TN3l |No43 = TN23
No.8 = TN28 |[No20 = TN40[No32 = TN32|Nodd = TN24
No.9 = TN29 [No2l = TN21 [No33 = TN33|Nod5 = TN25
No.10 = TN30 |No22 = TN22|No34 = TN34|Nod6 = TN26
No.ll = TN3I|Ne23 = TN23 |No35 = TN35]No47 = TN27
No.12 = TN32|No24 = TN24|No36 = TN36|No48 = TN2§

Approved By. J@M\,[‘N/’

FM-L13 108:30-05-57

Metrological Center
SCI ECO Services Company Limited

33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110
Telephone : +66 2 586 5792-4 Fax : +66 2 586 5109
Website : www.scieco.co.th E-Mail ; calibrate@scg.co.th

@iscG.

Certificate No.T202398 Page 5 of 6

Calibration Report

Measurement Results

Average Standard Reading at each position (“C )
Calibration Point | TN21 | TN22 | TN23 | TN24 | TN25 | TN26 | TN27 | TN28 | TN29 | TN30
105 Max 105.68 | 105.33 | 10567 | 10536 | 10620 | 106.04 | 106.14 | 105.91 | 10585 | 10530

Min 10540 | 10512 | 10548 | 10520 | 10594 | 105.69 | 105.84 | 105.73 | 105.64 | 105.15
Average | 105.54 | 10522 | 105.57 | 105.29 | 106,07 | 105.86 | 10599 | 105.82 | 105.74 | 105.23
TN31 | TN32 | TN33 [ TN34 | TN35 | TN36 | TN37 | TN38 | TN39 [ TN40
Max 105.82 | 106.16 | 106.09 | 10587 | 105.70 | 105.27 | 105.77 | 106.00 | 105.50 | 105.00
Min 105.43 | 10582 | 10591 | 10568 | 105.49 | 105.05 | 10536 | 105.66 | 10524 | 104.83

Average | 105.62 | 10599 | 106.00 | 10578 | 105.60 § 105.16 | 105.57 | 10583 | 105.37 | 104.92
TN21 | TN22 | TN23 | TN24 | TN25 | TN26 | TN27 | TN28 | TN29 | TN30
Max 105.82 | 105.67 { 106.18 | 10567 { 106.27 | 10577 { 106.33 | 10650 | 10649 | 106.45

Min 105.60 | 105.52 | 106.01 | 10547 | 106.13 | 105.65 [ 106.16 | 10634 | 106.32 | 106.29

Average | 10571 | 10559 | 106.09 | 10557 | 10620 | 10571 [ 10625 | 10642 | 10640 | 106.37
TN31 | TN32 | TN33 | TN34 | TN35 | TN36 | TN37 | TN38 | TN39 | TN40
Max 105.70 | 105.81 | 106.66 | 10640 | 106.38--| 10597 | 105.50 | 10539 | 10545 | 10532

Min 10551 | 105.66 | 10636 | 10622 | 106.17 | 10575 | 10532 | 10525 | 105.26 [ 105.15
Average { 105.60 | 10573 | 10651 | 10631 | 106.28 | 105.86 | 10541 | 105.32 | 10536 | 105.24

TN21 | TN22 | TN23 | TN24 | TN25 | TN26 | TN27 | TN28

Max 10649 | 10645 | 105.70 | 105.81 | 106.66 | 106.40 [ 106.38 | 105.97

Min 106.32 | 10629 | 10551 | 10566 | 106.36 | 10622 | 106.17 | 10575

Average | 10640 | 10637 | 105.60 | 10573 [ 10651 | 106.31 [ 106.28 | 105.86

Approved By. F‘ﬁm‘ﬂ ‘4’!

FM-L13 [08/30-05-57

Certificate No.T202398 Page 4 of 6

Calibration Report

Measurement Results

Average Standard Reading at each position c)
Calibration Point | TN21 | TN22 | TN23 | TN24 | TN25 | TN26 [ TN27 { TN28 | TN29 | TN30
95 Max 95.30 95.46 96.02 96.07 96.19 95.57 95.82 95.719 96.10 95.84

Min 95.10 95.24 9578 95.82 96.02 9542 95.66 95.64 95.93 95.66
Average | 9520 | 9535 | 9590 | 9594 | 96.10 | 9550 | 9574 | 9571 [ 96.02 | 9575
TN31 | TN32 | TN33 | TN34 | TN35 | TN36 | TN37 | TN38 | TN39 | TN40
Max 95.66 95.57 95.73 96.04 96.14 9591 95.88 95.71 95.54 95.16

Min 95.50 95.40 95.60 95.88 95.97 95.69 95.70 95.53 95.36 95.03

Average 95.58 95.49 95.67 95.96 96.06 95.80 95.79 95.62 95.45 95.10
TN21 | TN22 | TN23 | TN24 | TN25 | TN26 | TN27 | TN28 | TN29 | TN30
Max 9530 | 9497 | 9535 | 9524 } 9611 | 9586 | 9592 | 96.00 | 9582 | 95.67
Min 94.91 94.61 94.99 94.84 9575 95.51 95.55 95.64 95.47 95.34
Average | 95.10 94.79 95.17 95.04 95.93 95.68 95.73 95.82 95.65 95.51
TN31 | TN32 | TN33 | TN34 | TN35 | TN36 | TN37 | TN38 | TN39 | TN40
Max 95.83 96.10 96.06 95.66 95.44 95.00 95.18 95.56 95.13 94.90
Min 9544 | 9575 | 9573 | 9533 | 9502 | 94.69 | 9483 | 9517 [ 9476 | 94.57
Average 95.63 9592 95.89 95.50 95.28 94.85 95.01 9536 94.95 94.74

TN21 | TN22 | TN23 [ TN24 | TN25 | TN26 | TN27 | TN28

Max 95.82 95.67 95.83 96.10 96.06 95.66 95.44 95.00

Min 95.47 95.34 95.44 95.75 95.73 9533 95.12 94.69

Average | 95.65 | 9551 | 9563 | 9592 | 9589 | 9550 [ 9528 | 94.85

Approved By. M

FM-L13 108/30-05-57

Metrological Center
G SCI ECO Services Company Limited
33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110
Telephone : +66 2 586 5792-4  Fax : +66 2 586 5109

‘CEMENT-BULDING MATERIALS

Website : www.scieco.co.th E-Mail : calibrate@scg.co.th
Certificate No. 1202398 Page 5 of 5
Calibration Report
Hot Block Temperature Distribution
Reading ('C)
Setting (°C ) Stability (+°C) Uncertainty (+'C)

Min , Max Average

100.0 100.3,100.5 100.4 0.20 112

105.0 105.1,105.3 105.2 0.21 1.04

* The quoted uncertainty exclude "stability” and "uniformity"

‘The calibration result apply only the above calibrated item.

The result of test was found accurate as shown on date and place of test only.

The reported expanded uncertainty is based on a standard uncertainty multiplied by a coverage factor k=2 , providing

a level of confidence of approximately 95 % .

Approved By. :'S&Q”V‘ 4"1

FM-1.13 108/30-05-57



Metrologlcal Centgnj Ay, : Metrological Center
) SCG SCIECO Services Company Limited @ SCG SCI ECO Services Company Limited
W 3312 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand.

Saraburi Tel: +66 36273096 Fax : +66 3627 3100 e . 33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand. o a8
Bangkok Tel: +668 9205 6851 , +669 8247 2360 CALIBRATION 0244
Website : www.scieco.co.th E-Mail : calibrate@scg.co.th
Certificate No. T211009 Page2 of 4

Certificate No.T211009 Page 1 of 4 Calibration Report

Ce I‘llflcate Of Cal |brat|0n . Equipment : Chamber (Cold Room)

" Date of Calibration : 18 May 2021

Equipment : Chamber (Cold Room) Environment : Temperature : 234249 °C

Line Voltage :  2214-2302 V

Manufacturer : KOLDTECH Relative Humidity : 55- 65 %RH
&
Model : KM 320 REVIEW BY ... Gm/"k Condition of this results of calibration :
1. Thisequipment was calibrated by insert 16 standard thermocouples type T into its chamber |, the other one
Serial No. : TBN-1012061/05 APPROVED BY ... N standard thermocouples type T use for ambient temperature measurement . The calibration was done in according
to WI-T20 (based on ASTM E145-94 ( Reapproved 2001) and AS2853-1986 ).
Customer Code : BKK_EN0167 NEXT CAL. DATE All data show below were final values and the initial date from customer request . The temperature scale used
was based on ITS - 90 .
ID No. : T2463A3 2. Reference Standard Instrument :
Instrument Model Instrument No. Certificate No. Due Date
Customer : ALS Laboratory Group (Thailand) Co.,Ltd. TC TYPET TNI161-TN170 T210009 8 January 2022
. TC TYPET TN171-TN180 T210009 8 January 2022
104 Phattl kan 40, Phatth kan Rd., Khwaeng Phatthanakan, DATALOGGER  34970A T149 T210009 8 January 2022
3. This certificate is traceable to :
Khet Suan Luang, Bangkok 10250 National Institute of Metrology ( Thailand } through Metrological Center ( NSC-TiSI<TIS 17025 CALIBRATION 0244.)
4. Condition of calibrated item : good
Customer Location : Laboratory Equipment Description :
Time Constant 1 Hour _ - Minute At 3 °c
Date of Receipt : 6 May 2021 Fresh Air Damper %glp“ [IMin [ Megium [ Max
lose
Calibrated By : Watcharapon Songthong (Technician ) 5. Adjustment (XNt Available
Approved By : iw"' 4*7 /Boonchai Suriyawong (Site Calibration Manager) (X)) without adjustment ) after adjustment
Date of Issue : M
The uncertainties are for a confidence probability of approximately 95%. Approved By, xx«m‘é‘q
This Certificate is issued in with the of itation granted by the Thai Laboratory Accreditation
Scheme which has assessed the measurement capability of the laboratory and its traceability to recognized national
standards and to the units of realized at the national standard laboratory. This certificate may
not be repreduced other than in full except with the prior written approval of the Metrological Center.
FM-LI4117/01-02-64 : FM-L15 117/15-05-63

@ [ SCG Metrological Center @| SC G Metrological Center
/4 SCI ECO Services Company Limited /4 SCi ECO Services Company Limited
33/2 Moo 3, T.Banpa, AKaengkhoi, Saraburi 18110, Thailand. NSGTISLTIS 17025 . 3312 Moo 3, T.Banpa, A Kaengkhoi, Saraburi 18110, Thailand. CALBRATION G344

Certificate No. T211009 Page 3 of 4 Certificate No. T211009 Page 4 of 4
Calibration Report : Calibration Report
'5lF Measurement Results
! i
' l 134 Average Standard Reading at each position (‘C)
/ [ catibration Point _[TN16]TN162] TN163] TN164] TN165 [IN166TN167] TN168] TNI65]TN170)
g l 3 323 | 338 | 323 | 341 | 336 | 352351 | an | 329 | 350
a TN171{TN172| TN173| TN174 | TN175 [TN176
A 12F 3.36 | 3.8 | 3.52 3.22 3.28 331
14A
i
. i Chamber (Cold Room) Temperature Distribution
) o
7 ¢ Reading (C) A °C) | Stability &°C) | Unife €0 |Uncertainty )| o
| i i .
7 Setting (C)| Min, Average verage (C) ability ( C) niformity ncertainty Factor k
SA 30 27,34 3.0 334 100 1.10 146 2.00
C=Centre, F=Centreof Face, A=Comer, E=CentreofEdge * The Acuoted uncertainty exclude "uniformity”
The calibration result apply only the above calibrated item.
_ The result of test was found accurate as shown on date and place of test only.
IC = TNI6L 12¢ = ™NI72 The reported cxpanded uncertainty is bascd on a standsard uncertainty mult(p'lied by a coverage factor k& which for a t-distribution, providing
2A = TNi62 13A = TNI173| a level of confidence of approximately 95 % .
3A = TNI163 14A = TN174
4F = TN164 15F = TN175 ﬁ N
A ed By, =2 /- : 1
SA = TNI6S 16E = TNI7§ pproved Ly
6A = TNI66
7F = TNI167
8F = TNI168
9A = TN169
10A = TN170
1IF = TNIT!

Approved By.L

FM-L15 117/15-05-63 FM-L15 117/15-05-63
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Maintenance Protocol

Atomic Fluorescence Spectrometer

mercur DUO/
mercur DUO plus

analytikjena

ALt ebner tempany
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o

Maintenance works basic unit

tightness visual check inside the Mercur
visual check if gold-traps are broken

visual check if spectrometer is contaminated
visual check of the fluorescence cell

visual check of the absorption cell, inct. window
reactor cleaning

check pump-hose, if necessary change it
check swivel drive (SEV)

check drying-hose, output gas-liquid-separator
test Bubble-Sensor

check gas flows

check volume flows, reagents

recording stray light values

measurement with 30 ng/l

Mail works A

lubricate the dosing-winding (Teflon-grease-spray)

clean the dosing cylinder, if necessary exchange it

lubricate the winding system of the height drive with some drops of oil

check the toothed belt

check the position of the mechanical stopper (height: 13mm )

check the pump rate of mixing pump (<14s AS52, typ.7s/<20s AS52S, typ.10s)
check the pump rate of washing cup

check the electrical hose connections for good contact

check the connectors of the magnetic vaives

check the dosing hose for buckling, if necessary exchange it

F Setial No.: 52 102 250

NNNNNENSEN

analytikjena
Serial-No.: K190 AO1143 Customer-No.: Coy-002.
Date: [ /.5 /2@194 Carried out by: Av!])% Jeva,
Maintenance with following Operational Qualification (0OQ) [}

(requires a separate OQ protocol)

Company U — ';»7} cA[em-Zw 8%, 7
User yﬁ'e?‘/? oo 9

Department lod,

Street 109 wouwrms 40 promueme ,,yom,w'oms /mmu;;
Zip Code, City /,}um%?ﬂ")r 76250

Country A .x[una?w«

Phone N
Fax

E-mail

analytikjena

An Lodirssteiusas Gompary

Device parameter nominal actual

value value

visual check general tightness inside the Mercur o ok | changed: o]

visual check Goldtraps (. GA&M 2 /N,—\ (S ok changed: [
visual check spectrometer |

Fluorescence celi fok.: JZT changed: [

Absorption cell, incl. window Eo.k.: E changed: O

lens ok a changed: [m]

Swivel drive (SEV) :o_k.: Z changed: [m]

check pump hoses ’ ;o_k.: |7} changed: [ ]

check hoses and hose connectors Jok.: EZ changed: [J

check and clean reactor fok. M changed: [

check drying hose output Gas-liquid-seperator ?o.k; IZ’ changed: ]

check bubble-sensor :o.k.: ﬁ notok: [

Check gasflow i
| 12-15bar 1.5 b,

Argon pressure valve 4

© 10N or
Valve 1 ' 0.166 NL/min 0.167
50 Nifh or
Valve 2 0833 NUmn | O.830
5 Nith or
Valve 3 0.083 NLimin 0.0%0
10N/ or
e Valve 4 0,166 NUmin o6y |
Check liquidflow
- o 2.5mi/min
Acid 1mi 2.5 meiw
Red.-agent i'?r::mm 4.5 w‘/w\q
10ml/min "
Sample s2ml o M\ AM\VI 4
Adventitious light - values ) from file
))))) ~ 100 [% 4]
I . L0 |0 0
300 o o
__________________ S 350 o] o)
400 ! 1
450 3 U]
e n 500 b ! v
i . 550 [ b |
TS L2 2%
600 Y Y]




analytikjena

A ntisorGuser Company

Device parameter nominal actual
P value value
Analytical F cell
Conditions.: max.conc.: 10pg/l. PMT-voltage: BE2...V
Blank-solution
. N Int > 0.0015
without enrichment / FBR 30 ng/L RSD <3 %
Conditions.: max.conc.: 1.7ug/L. PMT-voltage: .......". v N
Blank-solution
. . Int > 0.008
with enrichment / FBR 30 ng/L RSD <3 %
_ Fok.- factor ( Int; / Int;) >35
Analytical parameters Absorption cell
Blank-solution
. . Ext. > 0.0012
. without enrichment / FBR 100 ng/L RSD < 5 %

Comments

Pefoxerce  Mefoiod Goifrol.

/79'&/'7 G/,ém?{w 9L ?ﬂv?/ R 590 —¢94)

Lof

B 12-20HGYY2A .

Signature Technician

0 /o5 fpony.
Place, Date (DD/MM/YYYY)

Buy o

Signature Customer

onloslom
Place, Date (DD/MM/YYYY)

“at lenzne i
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1 Aldicarb High-Performance Liquid Chromatographic Method™
Aldicarb Sulfone High-Performance Liquid Chromatographic Method™
3 Aldicarb Sulfoxide High-Performance Liquid Chromatographic Method™
4 | Aldrin Liquid-Liquid Extraction, Gas Chromatographic Method!®
5 Arsenic 1) Digestion, Inductively Coupled Plasma Method™

2) Digestion, inductively Coupled Plasma/

Mass Spectrometric Method™

6 Barium 1) Digestion, Inductively Coupled Plasma Method™®
2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method!®
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7 O-BHC Liquid-Liquid Extraction, Gas Chromatographic Method™
8 | BeHC Liquid-Liquid Extraction, Gas Chromatographic Method!”
9 |8sHc Liquid-Liquid Extraction, Gas Chromatographic Method!®
10 |y-8HC Liquid-Liquid Extraction, Gas Chromatographic Method™
11 Biochemical Oxygen 1) 5-Day BOD Test, Azide Modification Method™
Demand 2) 5-Day BOD Test, Membrane Electrode Method!

12 | Carbaryl High-Performance Liquid Chromatographic Method™
13 | Carbofuran High-Performance Liquid Chromatographic Method®
14 | Cadmium 1) Digestion, Inductively Coupled Plasma Method™

2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method®
15 | Chemical Oxygen 1) Closed Reflux, Colorimetric Method™

Demand 2) Closed Reflux, Tritimetric Method™

16 | Chlordane Liquid-Liquid Extraction, Gas Chromatographic Method™
17 | Chromium 1) Digestion, Inductively Coupled Plasma Method™

2) Digestion, Inductively Coupled Plasma/Mass

Spectrometric Method!®
18 Color .| ADM!I Weighted-Ordinate Spectrophotometric Method

!
wsmuatt fnssneila) 19 Copper...
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19 | Copper 1) Digestion, Inductively Coupled Plasma Method! 44 | Methomyl High-Performance Liquid Chromatographic Method™
2) Digestion, Inductively Coupled Plasma/ a5 | Nickel 1) Digestion, Inductively Coupled Plasma Method™
Mass Spectrometric Method! 2) Digestion, Inductively Coupled Plasma/
20 | Cyanide Distillation, Colorimetric Method™ Mass Spectrometric Method™
21 | 24"-D0D Liquid-Liquid Extraction, Gas Chromatographic Method!! 46 | Oil & Grease 1) Liquid-Liquid, Partition-Gravimetric Method!®
22 |4,4"-000 Liquid-Liquid Extraction, Gas Chromatographic Method"! 2) Soxhlet Extraction Method!®
23 | 2,4’-DDE Liquid-Liquid Extraction, Gas Chromatographic Method!® 47 | Oxamyl High-Performance Liquid Chromatographic Method™
24 |4, -DDE Liquid-Liquid Extraction, Gas Chromatographic Method! 48 | Propoxur High-Performance Uql:i]d Chromatographic Method™!
y [a]
25 | 24°-DDT Liquid-Liquid Extraction, Gas Chromatographic Method!® 49 |pH Ekec.trc_)rne.trlc Method ! "
26 4,4"-00T Liquid-Liquid Extraction, Gas Chromatographic Method!® 0 Phenols ) D!st!tlat!on. S‘Omform Exmft";‘ :Z;T)d
27 | Dieldrin Liquid-Liquid Extraction, Gas Chromatographic Method™) } 2 E{w lfmcn" d"ec.t PFO?melt "Z Ple Method®™
28 Endosuifan Sulfate Liquid-Liquid Extraction, Gas Chromatographic Method™ = Selenium g ngestfon, |ndu3vely COUPled P:sma/ ¢
ST
29 Endosulfan | Liquid-Liquid Extraction, Gas Chromatographic Method” e ’E:St:::’t‘v n ‘:T 'V': yth O:mp) & 2
SS ife] le]
30 Endosulfan 1l Liquid-Liquid Extraction, Gas Chromatographic Method™™ 52 sulfide ) dom:tric M:lio:“” N
i O/
31 | Endrin Liquid-Liquid Extraction, Gas Chromatographic Method"! - T:mperamre Laboratory and Field Methods™
32 | Endrin Aldehyde Liquid-Liquid Extraction, Gas Chromatographic Method!¥ 54 | Total Dissolved Solids Dried at 180 °C
istillation, Colorimetric M 2
zi :’;"Zﬁz:ﬁe ?;s;'g;t:’;‘m:’s c_’:ﬁ'::le;c ;t:;id"“ 55 | Total Kjeldahl Nitrogen | Semi-Micro Kjeldahl Method®
3 iod  vethod? 56 | Total Suspended Solids | Dried at 103-105 °C*?
2_ Iov on:\et-nc Met o _ @ 57 | Toxaphene Liquid-Liquid Extraction, Gas Chromatographic Method!®
35 . |Heptachlor Liquid-Liquid Extraction, Gas Chromatographic Method 58 Trivalent Chromium 1) Digestion, Inductively Coupled Plasma Method;
36 | Heptachlor epoxide Liquid-Liquid Extraction, Gas Chromatographic Method™ Colorimetric Method: Calculation®
37 | Hexavalent Chromium - | Filtration, Colorimetric Method™! 2) Digestion, Inductively Coupled Plasma/
38 3-Hydroxycarbofuran High-Performance Liquid Chromatographic Method™! Mass Spectrometric Method; Colorimetric Method;
39 Lead 1) Digestion, Inductively Coupled Plasma Method™ Calculation
2) Digestion, Inductively Cou[zked Plasma/ - 59 | Zinc 1) Digestion, Inductively Coupled Plasma Method™
. Mass Spectrometric Method 2) Digesti i
igestion, Inductively Coupled Plasma/Mass
40 | Manganese 1) Digestion, Inductively Coupled Plasma Method™ Spectrometric Method™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method! Ay S1uaw 1
41 Mercury 1) Digestion, Cold-Vapor Atomic Absorption Spectrometric — — —
Method® drdun dsuaRY ABhasned
2) Digestion, Inductively Coupled Plasma/Mass 1 Acenaphthene Liquid-Liquid Extraction, Gas Chromatographic/
spectrometric Method™ Mass Spectrometric Method™
42 Methiocarb High-Performance Liquid Chromatographic Method™® 2 Acetone Purge and Trap, Gfas Chromal:;a graphic/
43 | Methoxychlor Liquid-Liquid Extraction, Gas Chromatographic Method"” ‘Mass Spectrometric Method
A < /er) .
PIL: 44 Methomy... Pl 3 Aldrin...
(g Snaneiie) (ndimgad Saranaile)
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3 Aldrin Liquid-Liquid Extraction, Gas Chromatographic/ 18 Bis(2-ethylhexyl)phthalate Liquid-Liquid Extraction, Gas Chromatographic/
) Mass Spectrometric Method® » Mass Spectrometric Method!™
4 Anthracene Liguid-Liquid Extraction, Gas Chromatographic/ 19 Bromodichloromethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™ Mass Spectrometric Method'?
5 Antimony 1) Digestion, Inductively Coupled Plasma Method™ 20 | Bromoform Purge and Trap, Gas Chromatographic/
2) Digestion, inductively Coupled Plasma/ Mass Spectrometric Method
Mass Spectrometric Method” 21 | Butanol Purge and Trap, Gas Chromatographic/
6 | Arsenic 1) Digestion, Inductively Coupled Plasma Method™ Mass Spectrometric Method™
2) Digestion, Inductively Coupled Plasma/ Equilibrium Headspace, Gas Chromatographic/
Mass Spectrometric Method!® : Mass Spectrometric Method™!
7 Atrazine Liquid-Liquid Extraction, Gas Chromatographic/ 22 | Butyl Benzyl Phthalate Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™ Mass Spectrometric Method!
8 Barlum 1) Digestion, Inductively Coupled Plasma Method™® 23 Cadmium 1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/ 2) Digestion, Inductively Cou(:)]led Plasma/
Mass Spectrometric Method!® Mass_ SP?df°met"C Method
9 Benz{a)anthracene Liquid-Liquid Extraction, Gas Chromatographic/ 24 | Carbazole Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method® Mass Spectrometric Method!?
10 Benzene Purge and Trap, Gas Chromatographic/ 25 Carbon Disulfide Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™ Mass Spectrometric Method™
11 | BenzolbYuoranthene Liquid-Liquid Extraction, Gas Chromatographic/ 26 | Carbon tetrachloride Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™ Mass Spectrometric Method™
12 Benzo(k)fluoranthene Liquid-Liquid Extraction, Gas Chromatographic/ 7 Ch(qrdane Liquid-Liquid Extra@on, Gas[‘(l:hromatogmphlc/
Mass Spectrometric Method'® : Mass Spectrometric Method
. . . 28 p-Chloroaniline Liquid-Liquid Extraction, Gas Chromatographic/
ic Acid Liquid-Liquid Extraction, Gas Chromatographic/
1 Benzoic Ad lv:ssl. Sp:cutrometric Method@ SFAp Mass Spectrometric Method™
29 Chlorobenzene Purge and Trap, Gas Chromatographic/
Liquid-Liquid Extraction, i
14 Benzo(a)pyrene “;:m : :l:tlr : ;::t I:5‘:;["!Chromatograph|c/ Mass Spectrometric Method
ss Spectrometric y .
) 30 Chlorodibromomethane Purge and Trap, Gas Chromatographic/
15 Benzo[g,h,perylene ;:ulds-uquld Bd;a.dlhj:;:a:kfhromatographlc/ Mass Spectrometric Method®®
ss Spectrometric 0!
16 | Beryllium 1) Digestion, Inductively Coupled Plasma Method!? 31| Chloroform PM‘:sg:::: C;::.::cs ;E:E?(;:;ngphld
2 Dig:stuon, Indluctively §°;zled Plasma/ 32 2-Chlorophenol Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Metho Mass S . 1)
X ) i . pectrometric Method
17 Bis(2-chloroethyDether LiquicLiquid Extra'ctlon, Gas(“]:hwmatograph'd 33 Chromium 1) Digestion, Inductively Coupled Plasma Method™
Mass Spectrometric Method : 2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™

a 18 Bis(2-ethylhexyUphthalate...
EA)

undimggaid Snaanaile)

&
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34 Chromium (llD...




S1duT anmaiy FFiered
34 Chromium (1) 1) Digestion, Inductively Coupled Plasma Method;
Colorimetric Method; Catcutation™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Methed; Colorimetric Method;
Calculation™
35 | Chromium (VI) Colorimetric Method!®
36 Chrysene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™®
37 | Cyanide Distiltation, Colorimetric Method™?
38 240 Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®¥
39 DDD Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
40 DDE Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method'®
a1 oDT Liquid-Liquid Extraction, Gas Chromatographic/
. Mass Spectrometric Method™®
42 Dibenz(a,h)anthracene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™®
43 Di-n-Butyl Phthatate Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
a4 1,2-Dichlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
45 1,3-Dichlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
46 1,4-Dichlorobenzene Purge and Trap, Gas Chromatographic/
: Mass Spectrometric Method™
a7 3,3-Dichlorobenzidine Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
48 1,1-Dichloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!?
49 1,2-Dichloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method'®
50 1,1-Dichloroethylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
S
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68 Fluorene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™”
69 Heptachlor Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
70 Heptachlor epoxide Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™®
71 Hexachlorobenzene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®™
72 Hexachloro-1,3-butadiene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
73 n-Hexane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
74 CL-HCH Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™!
75 B-HCH Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
76 Y-HCH Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®™
77 Hexachlorocyclopentadiene | Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
78 Hexachloroethane Liquid-Liquid Extraction, Gas Chromatographic/
N Mass Spectrometric Method”
79 Indeno(1,2,3-cd)pyrene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!®
80 Isophorone Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method™?
81 |Lead 1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method®
82 | Manganese 1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method®
83 Mercury 1) Cold Vapor Atornic Absorption Spectrometric

Method™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™
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51 cis-1,2-Dichloroethylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method
52 trans-1,2-Dichloroethylene Purge and Trap, Gas Chromatographic/
. Mass Spectrometric Method™
53 - | 2,4-Dichlorophenol Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®!
54 1,2-Dichloropropane .| Purge and Trap, Gas Chromatographic/
) Mass Spectrometric Method'®
‘55 1,3-Dichloropropane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™"
56 1,3-Dichloropropene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
57 Dietdrin Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
58 Diethyl Phthalate Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
59 2,4»Dimethylphenol Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
60 2,6-Dinitrophenol Liquid-Lilquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®
61 2,4-Dinitrotoluene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™®
62 | 2,6-Dinitrotoluene Liquid-Liquid Extraction, Gas Chromatographic/
. Mass Spectrometric Method'®
63 Di-n-Octyl Phthalate Liquid-Liquid Extraction, Gas Chromatographic/
. Mass Spectrometric Method™®
64 Endosulfan Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
65 Endrin Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
66 Ethylbenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Methad!™
67 Fluoranthene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method'®
[
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84 Methanot 1) Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method
2) Equilibrium Headspace, Gas Chromatographic/
Mass Spectrometric Method™
85 Methoxychlor Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
86 Methyl Bromide Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
87 Methylene Chloride Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
88 | 2-Methylphenol Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
89 2-Methylnapthalene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™ :
90 Methyl tert~B\:|tyl Ether Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
91 Naphthalene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
92 | Nickel 1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™
93 Nitrobenzene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
94 N-Nitrosodiphenylamine Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!®
95 N-Nitrosodi-n-Propylamine Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
96 Polychlorinated Biphenyls Liquid-Liquid Extraction, Gas Chromatographic/

- PCB 1016
- PCB 1221
- PCB 1232
- PCB 1242
- PCB 1248
- PCB 1254
- PCB 1260

Mass Spectrometric Method'?

84 Methanol...
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97 Pentachlorophenol Liquid-Liquid Extraction, Gas Chromatographic/ 114 | 1,1,2-Trichloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™ Mass Spectrometric Method®™
98 |pH Electrometric Method!® 115 | Trichloroethylene Purge and Trap, Gas Chromatographic/
99 | Phenanthrene Liquid-Liquid Extraction, Gas Chromatographic/ Mass Spectrometric Method'®
Mass Spectrometric Method™ 116 | 2,4,5-Trichlorophenol Liguid-Liquid Extraction, Gas.Chromatographic/
100 | Phenol 1) Distillation, Direct Photometric Method™! Mass Spectrometric Method"
2) Liquid-Liquid Extraction, Gas Chromatographic/ 117 | 2,4,6-Trichlorophenol Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method'® Mass Spectrometric Method!®
101 | Pyrene Liquid-Liquid Extraction, Gas Chromatographic/ 118 | 1,3,5-Trimethylbenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!® Mass Spectrometric Method™
102 | Selenium 1) Digestion, Inductively Coupled Plasma Method™ 119 | Vanadium 1) Digestion, Inductively Coupled Plasma Method!?
2) Digestion, Inductively Coupled Plasma/ 2) Digestion, Inductively COUFfled Plasma/
Mass Spectrometric Method'® Mass Spectrometric Method®
103 | Sitver 1) Digestion, Inductively Coupled Plasma Method!? 120 | Vinyl Acetate Purge and Trap, Gas Chroma!t]ographlc/
N (4]
2) Digestion, Inductively Coupled Plasma/ Mass Spectrometric Method
Mass Spectrometric Method® 121 | Vinyl Chloride Purge and Trap, Gas Chromatographic/
: ]
104 | Styrene Purge and Trap, Gas Chromatographic/ Mass Spectrometric Method
Mass Spectrometric Method!® 122 | m-Xylene Purge and Trap, Gas Chromatographic/
' ] . )
105 | 1,1,2,2-Tetrachloroethane Purge and Trap, Gas Chromatographic/ Mass Spectrometric Method
Mass Spectrometric Method™® 123 | o-Xylene Purge and Trap, Gas Chromatographic/
- it @
106 | Tetrachloroethylene Purge and Trap, Gas Chromatographic/ Mass Spectrometric Method:
Mass Spectrometric Method® 124 p-Xylene Purge and Trap, Gas Chromatographic/
i 1}
107 | Toluene Purge and Trap, Gas Chromatographic/ Mass Spectrometric Method
Mass Spectrometric Method!® 125 | Xylene (Total) Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method®!
108 | Toxaphene Liquid-Liquid Extraction, Gas Chromatographic/ " as.s pe o mi et @
Mass Spectrometric Method®! 126 | Zinc 1) Digestion, Inductively Coupled Plasma Method!
2) Digestion, Inductively Coupled Plasma/
109 | TPH (CsCo) Purge and Trap, Gas Chromatographic/ . 141
Mass Spectrometric Method(1%21 Mass Spectrometric Method'
110 | TPH (Coa-Cre) Solvent Extraction, Gas Chromatographic Method®®?? |- 3
111 | TPH Co1s-Cag Solvent Extraction, Gas Chromatographic Method®2"! 2 200
112 | 1,2,4-Trichlorobenzene Purge and Trap, Gas Chromatographic/ Sl FINane Wawasek
Mass Spectrometric Method™ 1 Antimony Isokinetic, Digestion, Inductively Coupled Plasma
113 1,1,1-Trichloroethane Purge and Trap, Gas Chromatographic/ Method®
Mass Spectrometric Method™” 2 Arsenic Isokinetic, Digestion, Inductively Coupled Plasma
Method'®
%("\“«"‘} 114 1,1,2-Trichloroethane... a J
. A oy 3 Carbon Monoxide...
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3 Carbon Monoxide 1) Sampling Bag Non-Dispersive Infrared Method™ o ﬂ‘l”.lﬁﬁﬁ. P
2) Non-Dispersive Infrared Method™ -
3) Instrumental Analyzer Method® Aldrin 1) Waste Extraction, Separatory Funnel Liquid-Liquid
4 | Chlorine 1) Absorption Sampling, lon Chromatographic Extraction, Gas Chromatographic/Mass Spectrometric |
Method™ Method %2 -
2) Isokinetic Sampling, lon Chromatographic Method * 2 Soshlet Extraction, Gas Chn‘::matogramic‘Method uo..zz]
5 Copper Isokinetic, Digestion, Inductively Coupled Plasma 3) Automated Saxhlet Extraction, Gas Chromatographic
Method!® Method #2211
6 | Dions Isokinetic Sampling, Analysis by ISO/IEC 17025 2 | Antimony 1) Wasta Extraction, Digestion, Inductively Coupléd
Accredited Laboratory or Analysis by Department Plasma Method
of Industrial Works Registered Laboratory 2) Waste Extraction, Digestion, Inductively Coupled
(Dioxins/Furans Analysis Approved)® Plasma/Mass Spectrometric.Method" 1€
icesti i .45
7 Hydrogen Chloride 1) Absorption Sampling, lon Chromatographic 3) Digestion, Inductively Coupled Plasma Method
Method™® 4) Digestion, Inductively Coupled Plasma/
i [7.36]
2) Isokinetic Sampling, lon Chromatographic Method®™ Mass Spectrome‘tnc M.etthd .
8 Hydrogen Sulfide Absorption Sampling, lodometric Method! 3 Arsenic 1) Waste Extraction, Digestion, inductively Coupled
! 3.615) :
9 |Lead Isokinetic, Digestion, Inductively Coupled Plasma Plasma Method
Method® . 2) Waste Extraction, Digestion, Inductively Coupled
; 1616
10 Mercury 1) Isokinetic Sampling, Digestion, Cold-Vapor Atomic Plasma/Mass Spectrometric Method
Absorption Spectrometric Method!® 3) Digestion, Inductively Coupled Plasma Method™*
2) 1sokinetic, Digestion,' Inductively Coupled Plasma 4) Digestion, Inductively Coupled Plasma/
Method!! Mass Spectrometric Method™*¢!
1 Opacity Ringelmann’s Method? 4 Barium 1) Waste Extraction, Digestion, Inductively Coupled
(16,451
12 Oxides of Nitrogen 1) Absorption Sampling, Phenoldisutfonic Acid Plasma Method
Method® 2) Waste Extraction, Digestion, Inductively Coupled
2) Chemituminescence Method® Plasma/Mass Spectrometric Method!" 49
3) Instrumental Analyzer Method™ 3) Digestion, Inductively Coupled Plasma Method™
13 Sulfur Dioxide 1) Absorption Sampling, Barium-Thorin Titrimetric 4) Digestion, Inductively Coup:ed Plasma/ -
Method!® ) : . Mass Spectrometric Method™
2) UV Fluorescence Method!™ 5 Beryllium 1) Waste Extraction, Digesticn, inductively Coupled
C 12,615}
3) Instrumental Analyzer Method!® Plasma Method' o ) ]
14 | sulfuric Acid Isokinetic Sampling, Barium-Thorin Titrimetric 2) Waste Extraction, Digestion, Inductively Coupled
Method® Plasma/Mass Spectrometric Method!616)
i i i (7,151
15 | Total Suspended Particulate | Isokinetic Sampling, Gravimetric Method™ 3 ngest{on. lnducn.vely Coupled Plasma Method
16 | Xylene Adsorption Sampling, Gas Chromatographic 4) Digestion, Inductively Coupled Plasma/

Method!®!

Mass Spectrometric Method™!4!

Sl

un@mged draanaale)

omnumangummgniit

%{Y\“V‘) 6 Cadmium...

P
wrdmgyad dasaneila)




arduit drnafie

asa

Fhered

Cadmium

Chlordane

Chrormium

f

Chromium ()

Chromium (Vi)

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method61%

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method'41¢

3) Digestion, Inductively Coupled Plasma Method™
4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method!™¢!

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
Methodt19251

2) Soxhlet Extraction, Gas Chromatographic Method %2
3) Automated Soxhlet Extraction, Gas Chromatographic
Method 231

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method"61%!

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method™¢1¢)

3) Digestion, Inductively Coupled Plasma Method™*!
4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™¢)

1) Waste Extraction, Digestion, inductively Coupled
Plasma Method; Waste Extraction, Colorimetric
Method; Calculation Methog44517 )

2) Waste Extraction, Digestion, Inductively Coupléd
Plasma/Mass Spectrometric Method; Waste
Extraction, Colorimetric Method; Calculation
Method!h64611

3) Digestion, Inductively Coupted Plasma Method;
Alkaline Digestion, Colorimetric Method; Calculation
Method!81511

4) Digestion, inductively Coupled Plasma/

Mass Spectrometric Method; Alkaline Digestion,
Colorimetric Method; Catculation Method!™® 1647

1) Waste Extraction, Colorimetric Method™$”

2) Alkaline Digestion, Colorimetric Method®™?

o)

11 Cobalt..
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Cobalt

Copper

24D

DDD

DDE

DoT

1) Waste Extraction, Digestion, Inductivety Coupled
Plasma Method!€% :

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method51

3) Digestion, Inductively Coupled Plasma Method""')
4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method 6151

2) Waste Extraction; Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method™41

3) Digestion, Inductively Coupled Plasma Method™%
4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method!™¢!

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
Method®#!

2) Soxhlet Extraction, Gas Chromatographic Method%?
3) Automated Soxhlet Extraction, Gas Chromatographic
Method 2231

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
Method!#%

2) Soxhlet Extraction, Gas Chromatographic Method*%2
3) Automated Soxhlet Extraction, Gas Chromatographic
Method P21 '

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
Method!#2!

2) Soxhlet Extraction, Gas Chromatographic Method"%!
3) Automated Soxhlet Extraction, Gas Chromatographic
Method #!

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
Method#2
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Dieldrin

Endrin

Heptachlor

Lead

Lindane

Mercury

2) Soxhlet Extraction, Gas Chromatographic Method"%22
3) Autorated Soxhlet Extraction, Gas Chromatographic
Method 231!

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
Method“»“’]

2) Soxhlet Extraction, Gas Chromatographic Method0%4
3) Automated Soxhlet Extraction, Gas Chromatographic
Method 2!

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
Method!t*2% )

2) Soxhlet Extraction, Gas Chromatographic Method"%%?
3) Automated Soxhlet Extraction, Gas Chromatographic
Method 2311

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
Method™*2%!

2) Soxhlet Extraction, Gas Chromatographic Method 24
3) Automated Soxhlet Extraction, Gas Chromatographic
Method 21

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method 6%

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method™41!

3) Digestion, Inductively Coupled Plasma Method™
4) Digestion, inductively Coupled Plasma/

Mass Spectrometric Method™®

1) Waste Extraction, Separatory Funnel Léquid—Uquid
Extraction, Gas Chromatographic/Mass Spectrometric
Method#2!

2) Soxhlet Extraction, Gas Chromatographic Method %%
3) Autormated Soxhlet Extraction, Gas Chromatographic
Method 221

1) Waste Extraction, Digestion, Cold-Vapor Atomic

Absorption Spectrometric Method 418
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Methoxychlor

Mirex

Molybdenum

Nickel

2) Waste Extraction, Thermal Decomposition
Amalgamation and Atomic Absorption Spectrometric
Methog®49 )

3) Waste Extraction, Digestion, Cold-Vapor Atomic
Fluorescence Spectrometric Method™¢*?

4) Digestion, Cold-Vapor Atomic Absorption
spectrometric Method"®

5) Thermal Decomposition Analgamation and
Atomic Absorption Spectrometric Method!

6 Digestion, Cold-Vapor Atomic Fluorescence
Spectrometric Method™”

1) Waste Extraction, Separatory Funnel Liguid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric |
Method™*2%)

2) Soxhlet Extraction, Gas Chromatographic Method 1%
3) Automated Soxhlet Extraction, Gas Chromatographic
Method 221

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
Method!*2 )

2) Soxhlet Extraction, Gas Chromatographic Method "2
3) Autornated Soxhlet Extraction, Gas Chromatographic
Method #21

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method™64%!

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method!"#'%

3) Digestion, Inductively Coupled Plasma Method™!
4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method!™®

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method™*9

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method!-$19

3) Digestion, Inductively Coupted Plasma Method"**!
4) Digestion, Inductively Coupled Plasrma/

Mass Spectrometric Method™'®
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Polychlorinated biphenyls
(PCBs)

- Aroclor 1016

- Aroclor 1221

- Aroclor 1232

- Aroclor 1242

- Aroclor 1248

- Aroclor 1254

- Aroclor 1260

- 2-Chlorobiphenyl

- 2,3-Dichlorobiphenyl

- 2,2 5-Trichlorobiphenyl

- 2,4',5-Trichlorobiphenyl

- 2,23,5"Tetrachlorobiphenyt
- 2,2,5,5Tetrachtorobiphenyt
- 2,3',4,8-Tetrachlorobiphenyt
- 2,2,3,4,5Pentachlorobiphenyl
- 2,2,4,5,5Pentachlorobiphenyl
- 2,334 6-Pentachlorobiphenyl
- 2,2,3,445-Hexachlorobiphenyl
- 2.2,3,4,5,5-Hexachlorobipheryl
-2,23556-
Hexachlorobiphenyl
-2,2,4,4'55-
Hexachlorobiphenyl
-2,2,334,4,5-
Heptachlorobiphenyl
-2,234,455"-
Heptachlorobiphenyl
-2,2,34,0.56-
Heptachlorobiphenyl
-22,3,4.556-
Heptachlorobiphenyl
-223344556
Nonachlorobiphenyl

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic Method*%2

2) Soxhlet Extraction, Gas Chromatographic
Method!*#

3) Automated Soxhlet Extraction, Gas Chromatographic
Method 2!
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Pentachlorophenol

pH
Selenium

Silver

Thaltium

Toxaphene

Vanadium

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
Method!"*2

2) Soxhlet Exiraction, Gas Chromatographic Method 192!
3) Automated Soxhlet Extraction, Gas Chromatographic
Method 2231

Electrometric Method?*"

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method™ 41

2) Waste Extraction, Digestion, Inductivety Coupled -
Plasma/Mass Spectrometric Method™518

3) Digestion, Inductively Coupled Plasma Method™
4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™'?

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!*4% )

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method!>614

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method61%

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method!#416)

3) Digestion, Inductively Coupled Plasma Method™!
4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method!™€!

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
Method!9%)

2) Soxhlet Extraction, Gas Chromatographic Method 02
3) Automated Soxhtet Extraction, Gas Chromatographic
Method 221

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!"¢*9 .

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method™1

3) Digestion, Inductively Coupled Plasma Method%
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Zinc

4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method!

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!:615

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method!61€!

3) Digestion, Inductively Coupled Plasma Method®%!
4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™®
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Acenaphthene
Acetone

Aldrin

Anthracene
Antimony

Arsenic

Atrazine

Barium

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!2*1

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Methodl1%?%

1) Soxhlet Extraction, Gas Chromatographic
Method®92

2) Automated Soxhiet Extraction, Gas Chromatographic/
Mass Spectrometric Method2!

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method?*3!

1) Digestion, Inductively Coupled Plasma Method™>)
2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™!®!

1) Digestion, Inductively Coupled Plasma Method!™5!
2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™!¢)

1) Soxhlet Extraction, Gas Chromatographic
Method102

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!2*

1) Digestion, Inductively Coupled Plasma Method!™1%
2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™¢!

14
15

16

17

20
21
22

23

24

25

Benz(a)anthracene
Benzene
Benzo(b)luoranthene
Benzo(k)fluoranthene
Benzoic acid
Benzo(a)pyrene
Benzo(g,h,iperylene

Beryllium

Bis(2-chloroethylether
Bis(2-ethylhexyl)phthalate
Bromodichloromethane
Bromoform

Butanol

Butyl Benzyl Phthalate

Cadmium

Carbazole

Carbon Disutfide

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method>"

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!1*2

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method?*

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method?2!

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method?2!

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method@3%

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®!

1) Digestion, Inductively Coupled Plasma Method ™%
2) Digestion, inductively Coupled Plasma/

Mass Spectrometric Method™¢

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method™!

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!®3Y

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Methog!**29

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!*#

Equilibrium Headspace, Gas Chromatographic/

Mass Spectrometric Method"2% .

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method?3!

1) Digestion, Inductively Coupted Plasma Method!™
2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™€!

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method?3!

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!%%4

~
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26

27

28
29 .
30
31
32

33

34

35
36

37
38

39

Carbon tetrachloride

Chlordane

p-Chloroanitine
Chlorobenzene
Chlorodibromomethane
Chloroform
2-Chiorophenot

Chromium

Chromium (1)

Chromium (VI}
Chrysene

Cyanide
24D

DDD

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method"42%

1) Soxhlet Extraction, Gas Chromatographic
Method!'*#4

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method??!

Mass Spectrometric Method™2!!

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!429

Purge and Trap, Gas Chromatographic/

Mass Spectrametric Method'#29

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!i#2%

Automated Soxhtet Extraction, Gas Chromatographic/
Mass Spectrometric Method®

1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method!™¢

1) Digestion, Inductively Coupled Plasma Methad;
Alkaline Digestion, Colorimetric Method; Calculation
Method!81517

2) Digestion, inductively Coupled Plasma/

Mass Spectrometric Method; Alkaline Digestion,
Colorimetric Method; Calculation Method!"21617
Alkaline Digestion, Colorimetric Method®®:™
Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method?**?

Extraction, Distillation, Colorimetric Method!?622®

1) Soxhlet Extraction, Gas Chromatographic
Method022

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method2521

1) Soxhlet Extraction, Gas Chromatographic
Method!02 :

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method'®21

Automated Soxhlet Extraction, Gas Chromatographic/

3 v 40 DDE...
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a1

42

43

45

a7

48

a9

50

51

52

53

54

55

56

DDE

DoT

Dibenz(a,h)anthracene
Di-n-Butyl Phthalate
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
3,3-Dichlorobenzidine
1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethylene
cis-1,2-Dichloroethylene
trans-1,2-Dichloroethylene
2,4-Dichlorophenol
1,2-Dichtoropropane
1,3-Dichloropropane

1,5~Dichloropropene

1) Soxhlet Extraction, Gas Chromatographic
Method!!*#3

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method

1) Soxhlet Extraction, Gas Chromatographic
Method*%4

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method*!

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!®3"

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®2!

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!%2%

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!**?

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!*?

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®3!

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!!424

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!*2%.

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!*2%

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!**#?

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!%29

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method?3t

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method™42

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method24

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!!*27
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58

59

60

61

62

63

64

65

66

67

68

69

70

Dieldrin

Diethyl Phthalate
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
Di-n-Octyl Phthalate

Endosulfan

£ndrin

Ethylbenzene

Fluoranthene

Fluorene

Heptachlor

Heptachlor Epoxide

1) Soxhiet Extraction, Gas Chromatographic
Methodtie22

2) Automnated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®!)

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method2?

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method?*"

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®21)

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method %)

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®?2!

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method?!)

1) Soxhtet Extraction, Gas Chromatographic
Method"0#

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method?**"!

1) Soxhlet Extraction, Gas Chromatographic
Method*#

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®?3!

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method"*2%

Automated Soxhlet Extraction, Gas Chromatographic/
Meass Spectrometric Method®"

Automated Soxhtet Extraction, Gas Chromatographic/
Mass Spectrometric Method?3!

1) Soxhlet Extraction, Gas Chromatographic
Method!1®22

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®)

1) Soxhlet Extraction, Gas Chromatographic
Method!'®#

2) Automated Soxhlet Extraction, Gas Chromatographic/
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71

72

73

74

75

76

7

78

79

80

81

82

83

Hexachlorobenzene

Hexachloro-1,3-butadiene

n-Hexane

O-HCH

B-HcH

Y-HCH

Hexachlorocyclopentadiene *

Hexachloroethane
Indena(1,2,3-cd)pyrene
Isophorone

Lead-
Manganese

Mercury

1) Soxhlet Extraction, Gas Chromatographic
Method?2

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method?3

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!***%

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!*29

1) Soxhlet Extraction, Gas Chromatographic
Methcdh“'m

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method?3!

1) Soxhlet Extraction, Gas Chromatographic
Method"02

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®2

1) Soxhlet Extraction, Gas Chromatographic
Method!1022

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method 29

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method?*1

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®??"

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method"

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®?2

1) Digestion, Inductively Coupled Plasma Method™*
2) Digestion, inductively Coupled Plasma/

Mass Spectrometric Method™

1) Digestion, Inductively Coupled Plasma Method™%
2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™®

1) Digestion, Cold-Vapor Atomic Absorption

Spectrometric Method!™®!

Mass Spectrgmetric Method?2!

o
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84

85

86
87
88

89

91

92

93
94
95

96

Methanol

Methoxychlor

Methyl Bromide
Methylene Chloride
2-methylphenol
2-Methylnaphthalene
Methyl tert-Butyl Ether
Naphthalene

Nickel

Nitrobenzene
N-Nitrosodiphenylamine
N-Nitrosodi-n-propytamine

Polychtorinated biphenyls
(PCBs)

- Aroclor 1016

- Aroclor 1221

- Aroclor 1232

2) Thermal Decomposition, Amalgamation, and
Atomic Absorption Spectrophotometry!'”!

3) Digestion, Cold-Vapor Atomic Fluorescence
Spectrometric Method®®!

Equilibrium Headspace, Gas Chromatographic/

Mass Spectrometric Method!122%

15 Soxhlet Extraction, Gas Chromatographic
Method!*#

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method?3!

Purge and Trap, Gas Chrematographic/

Mass Spectrometric Method!¢?9

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method™2%

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method?=!

Autormated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method?>*"

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!*??

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method?2!

1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™¢

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method*"

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method>"

Autorated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method?*!

1) Soxhlet Extraction, Gas Chromatographic Method 1%
2) Automated Soxhlet Extraction, Gas Chromatographic
Method %2

o
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101

102

103

104

105

106

107

108

109

110

1

112

113

114

115

Selenium
Silver

Styrene
1,1,2,2-Tetrachloroethane
Tetrachlorc;emylene
T:;luene

Toxaphene

TPH (Cs~Co)

TPH (Cog— CigF
TPH (C16 — Css)

1,2,4-Trichlorobenzene
1,1,1-Trichloroethane
1,1,2-Trichlc;voethane
Trichloroethylene

2,4,5-Trichlorophenol

1) Digestion, Inductively Coupled Plasma Method" 13
2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™&

1) Digestion, inductively Coupled Ptasma Method™'!
2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!*2%

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!*2%

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!2

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!2

1) Soxhlet Extraction, Gas Chromatographic
Method!!0#

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method?>

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!*2%

1) Solvent Extraction, Gas Chromatographic Method!!2!
2) Automated Soxhlet Extraction, Gas Chromatographic
Method23"

1) Solvent Exiraction, Gas Chromatographic Method! !
2) Automated Soxhlet Extraction, Gas Chromatographic
Method®?"

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!42%

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!*2%

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!*24

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method"*2

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method2*!

Sl

116 2,4,6-Trichlorophenol...
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- Aroclor 1242
- Aroclor 1248
- Aroclor 1254
- Aroclor 1260
- 2-Chlorobiphenyl
- 2,235 Tetrachlorobiphenyl
-2,2,5,5Tetrachlorobiphenyl
- 2,3',4,8-Tetrachlorobiphenyl
- 2,2,3,4,5-Pentachlorobiphenyl
- 2,2 4,5,5-Pentachlorobiphenyl
- 23,3 4" 6-Pentachlorobipheryt
- 2,234,685 Heachlorobipheryt
- 2,2,3,4,5,5-Hexachlorobiphenyl
-2,2355,6
Hexachlorobiphenyl
-224455-
Hexachlorobiphenyt
-22334,485
Heptachlorobiphenyl
-2,2344,55-
Heptachlorobiphenyl
-2234,4.56-
Heptachlorobiphenyl
-2,2,3,8'5,5,6-
Heptachlorobiphenyl
-22334,4556
Nonachlorobiphenyl
97 Pentachlorophenot Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method?®2"
98 Phenanthrene Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method 2%
99 Phenol Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method?521)
100 | Pyrene Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method 22!
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116 | 2,4,6-Trichlorophenol Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!?31
117 | 1,3,5-Trimethylbenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method#2%
118 | Vanadium 1) Digestion, Inductively Coupled Plasma Method!™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™®!
119 | Vinyl Acetate Purge and Trap, Gas Chromatographic/
Mass Spectrometric Me@hod“"z‘II
120 | Vinyl Chloride Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method*%2%
121 | m-Xylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!!%2%
122 | o-Xylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method142%
123 | p-Xylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!!*2%
124 [ Xylene (Total) Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method**2%
125 |Zinc 1) Digestion, inductively Coupled Plasma Method!™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™®
iensinedy
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Spectrometry. SW-846 Method 60108, 1996.

16. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Inductively Coupled Plasma-Mass Spectrometry.
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T196A, 1992.

18. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Mereury in Solid or Semisolid Waste (Manual Cold-
Vapor Technique). SW-846 Method 74718, 2007.

19. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Mercury in Solids and Solutions by Thermal
Decomposltion, Amalgamation, and Atomic Absorption Spectrophotometry. SW-846
Method 7473, 2007 =

ansimoad Srsanaila) 20. United States...

g

navwmibuisniiGANS

7 9n ommole) DE @O

nsulsanugmamMNTIL
= »
QUUNTETRT © Wy avjngnTn

UATUNT NTANKT G
G Aoy loasd T pocoo

Foa Funulouiealjifinslinssienu

Fou nssumsgfdans vt weueaied uavesmed nfU (Wsznalne) $rim

& - . =} N - a - -
$als Anetunmlvwseoy/dsuutasypains waerinansuaivvaniosiiimsdeswientu
~ od
ariuil ot WYY beoe

Fefidundny wnaswuuienisdeiuiunsdouiosfiinmsinseiientuy
U3%W lowoated wauesmas nju (Usenelng) d1in $1u7u o iy

s Ay o

aumtlfonansiia UiE tousaied wsuesMes n§U (Wsanelne) $1ia vetunudou
T - e - < v, ) a va a v v S
Yewfiimsirniente weunedefauquguavesfiimsinsedt Wmihiseh
- e - aos o a ey L
VofuRmsiesisd uarsensarsuafiviiasihinisiensi densilssnugnamnssy du

v oo

naulssnugpamnssuRarsnud Wusdn weueaiea uauesmesd nju
(Ussnalvg) 1 FunsdouieniRmsinsehensy fawelou 1-en aomuiifuani
aw/mo Wit & Auawithd Snevanuas wiaseees TavitasriUsvnoudeil

n. frauauguadiesufiFnisinesd

o) ey §revu nATouaedl 2-alom-A-ceslo
o) wdanind uithy Buarh I-mlom-A-ceen
) wwgnad @iy nSouenh 1-son-A-ceds
. WmhisssesufiRmeiaset
@) UNENUGUE USTNNA vediuiauit 1-mom-d-weed
o) WA &m nadbuad 1-mon-t-cees
) wNEANISTIM f]ﬂﬂ“%’ld?‘\" leﬁﬂulﬂ'ﬂ'ﬁ 2-elom-V-w&@ed
&) wefinen newas nadouadl Flom-d-cees
& werader quany nafouaail -mlomd-cee
©) 417 5.0 50t ahan nafounedl 2-aloma-cedo
@) WIsTEl Wuw nufouaed 1-sond-cedo
&) wedniuuns a3ane wlomarh 2-mlond-dedo
®) wwgsdng @du varfuumari I-comd-ccdn
©0) UWETUNYIAN NIAIUN nufouar 1-con-9-ede
oo) wiwanms o naloumarh -con--weed
olo) UigBFse TunlAtu oo 2-alom-9-wedo

.
®m) WIIaan...

- e -

20. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Mercury in Sediment and Tissue Sample by Atomic
Fluorescence Spectrometry. SW-846 Method 7474, 2007.
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9040C, 2004 ,

30. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Soil and Waste pH. SW-846 Method 90450, 2004.

31. United States Environmental Protection Agency. Test Methods for Evaluation Solid
‘Waste Physical/Chemical Methods. Automated Soxhlet Extraction. SW-846 Method 3541, 1994.
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. Biochemical Oxygen Demand | 1) 5-Day BOD Test, Membrane Electrode Method?
spuansmniuii 2) 5-Day BOD Test, Azide Modification Method™
%@) M 2 | Chemical Oxygen Demand 1) Open Reflux, Titrimetric Method®@
. 2) Closed Reflux, Colorimetric Method™
(nedum m‘ggpﬁm{;;) 3) Closed Reflux, Titrimetric Method®?
&ux:;hfmm:fm:‘:;ﬂmu 3 Color ADMI Weighted - Ordinate Spectrophotometric Method?
~ 4 Cyanide Distitlation, Colorimetric Method'®
® G Y. bl 5 Formaldehyde Distillation, Colorimetric Method'!

6 | Free Chlorine DPD-Ferrous Titrimetric Method™
nedduuaneustraflssny 7 Oil and Grease Liquid-Liquid Partition-Gravimetric Method'?
quiistuazieufuiafulswuaanyiuosn 8 |pH Electrometric Method™
s, © ot cloerm 9 Phenols 1) Distillation, Chloroform Extraction Method™
lswilddidnmsetlind einvediw.mail.goth 2) Distillation, Direct Photometric Method™

10 Sulfide ZnS Precipitation, lodometric Method?

11 | Temperature Laboratory and Field Method®

12 | Total Dissolved Solids Dried at-180 °C*

13 | Total Kjeldahl Nitrogen Semi-Micro Kjeldaht Method'?

14 | Total Suspended Solids Dried at 103-105 °C?

Sl | - msuaRy iasied

1 Carbon Monoxide 1) Sampling Bag, Non-Dispersive Infrared Method®!
2) Instrumental Analyzer Method®

2 Hydrogen Sulfide Absorption Sampling, lodometric Method™

Opacity Ringelmann’s Method™*

4 Oxide of Nitrogen 1) Absorption Sampling, Phenoldisulfonic Acid Method®
2) instrumental Analyzer Method'®

5 Sulfur Dioxide 1) Absorption Sampling, Barium-Thorin Titrimetric

Method™!

2) Instrumental Analyzer Method""®
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it ety s ]
6 Sulfuric Acid sokinetic Sampling, Barium — Thorin Titrimetric Method'®
7 | Total Suspended Particulate | Isokinetic Sampling, Gravimetric Method™

dduit asuaiiy FFesiek
1 Cyanide Distillation, Colorimetric Method?
2 pH Electrometric Method?
3 | Phenols . Distillation, Direct Photometric Method!”
-
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