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Analysis Report

o 43 s ot Job No. : QT.A040/2021

Issued Date : 13 December 2021

REPORT No. AP082/2021

CUSTOMER NAME UTE 304 Busania U1da 19 9110
CONTACT NAME Aaungyasiuia Jayayiuseiaig (085-835-1371)
SAMPLE DESIGNATED AS Ambient Air Quality

SAMPLING LOCATION Tayenslu avigu a.auving 2.Usuy3

(WinYAn993m 13° 55  16.082° N, 101° 35" 23.218" E)

SAMPLING DATE 19 - 22 November 2021
ANALYSIS DATE 30 November 2021
ANALYTICAL METHOD Gravimetric Method
Result
Sampling Date
TSP(mg/m’)
19 - 20 November 2021 0.087
20 - 21 November 2021 0.076
21 - 22 November 2021 0.103
%
Standard 0.33
Remarks : Concentration of each gas in ambient is based on 1 atm and 25°C
Reference : ”Notiﬂcation of the National Environment Board, No.10, B.E. 2004
C
Tested by h)‘fuf)ﬂ’h’ Approved by nm N
Ms. Nuengruithai Obmalee Ms. Thittaya Nanmuen
Environmental Scientist Laboratory Manager

= DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL
* REPORTED ANALYSIS REFERS TO SUBMITTED SAMPLE ONLY

Page 1 of 1

122 Moo. 2 Thatoom, Srimahaphote,Prachinburi, 25140 .TEL: 085-835-4510 FAX: 02-659-1430
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Analysis Report

_JIRC _
REPORT No. ASL027/2021
CUSTOMER NAME U3Hv 304 dudamSea U1im 19 9199

CONTACT NAME
MEASURED PARAMETER
MEASURED DATE
MEASURED TIME
MEASURED INSTRUMENT

Aaufgyagiuia Jygyiusaaly (085-835-1371)
Leg 24 &L90

19 - 22 Novemnber 2021

10.30 am - 10.30 am

Job No.: QT. A040/2021
Issued Date : 2 December 2021

Sound Level Meter Model Aco Type 6226 No.1 Serial No.100142

Station
antlounlievngy ANRY a.ATHUIING 3.U513uYys
) (Coordinates 13° 57" 26.30°° N, 101° 33" 41.44°" F))
Period Sound Level TdBA)] Standard*®
19 - 20 Nov 21 20 - 21 Nov 21 21 - 22 Nov 21
Leq L90 Leq L90 Leq L90
10.30 - 11.30 59.8 56.5 50.3 525 55.2 452
11.30 - 12.30 59.8 565 | 586 56.0 60.3 57.2 .
12.30 - 13.30 59.0 56.5 57.8 56.1 60.5 57.0 -
13.30 - 14.30 61.4 58.0 58.0 55.9 60.5 57.4 |
14.30 - 15.30 61.5 57.6 580 | 557 64.3 56.7
15.30 - 16.30 59.3 56.7 58.2 55.9 60.2 56.4 5
16.30 - 17.30 59.9 57.0 58.4 56.1 59.2 56.7 -
17.30 - 18.30 59.4 57.6 58.6 56.8 60.8 56.9 :
18.30 - 19.30 58.3 56.7 57.5 56.0 58.9 57.0 "
19.30 - 20.30 60.5 56.2 63.0 55.5 586 57.0 E
20.30 - 21.30 58.6 56.2 56.5 553 58.6 56.8 .
21.30 - 22.30 62.1 56.2 56.7 55.6 58.1 56.2 -
22.30 - 23.30 58.4 56.2 56.9 55.9 574 | 562 -
23.30 - 00.30 63.8 56.1 56.6 55.7 57.3 56.5 :
00.30 - 01.30 58.7 56.2 56.7 55.8 57.4 56.4 = |
01.30 - 02.30 63.9 56.2 56.5 55.8 57.0 56.3
02.30 - 03.30 56.9 55.9 56.6 558 | 570 56.3 .
03.30 - 04.30 57.0 56.1 56.6 558 | 570 56.2 :
04.30 - 05.30 57.1 56.2 56.7 55.9 56.9 56.2 -
05.30 - 06.30 57.3 56.4 56.8 56.0 571 56.3 =
06.30 - 07.30 57.6 56.5 576 56.3 57.7 56.5 .
07.30 - 08.30 58.0 56.9 58.5 56.7 58.8 57.0 -
08.30 - 09.30 59.5 565 58.0 55.8 59.8 56.6 -
09.30 - 10.30 58.0 56.1 58.8 48.0 60.4 56.9 -
Leq 24 hrs [dB(A)] 59.9 2 58.1 5 59.2 2 70
Lmax [dB(A)] 98.2 - 98.6 " 88.3 . 115
Ldn [dB(A)] 66.3 - 63.7 - 64.3 E -

Reference : * Notification of the National Environment Board No.15, B.E. 2540 (1997).

* Notification of the Ministry of Industry, subject Standard of Noise Level from Factory Operation B.E. 2548 (2005).

Tested by

duty

Mr. Jakkree
Environmental Scientist

Inta

« DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL
« REPORTED ANALYSIS REFERS TO SUBMITTED SAMPLE ONLY
122 Moo. 2 Thatoom, Srimahaphote,Prachinburi, 25140 .TEL: 037-208-800 Ext.3838 FAX: 02-659-1430

Approved by

Q
HERE

Ms. Thittaya Nanmuen

Laboratory Manager

Page 1 of 3




Analysis Report

IRC Job No. : QT. AD40/2021
A Issued Date : 2 December 2021

REPORT No. ASL027/2021
CUSTOMER NAME U39 304 Busawmiea Uria 19 $10m
CONTACT NAME Aaungasiuia Ugausaaiyg (085-835-1371)
MEASURED PARAMETER Leq 24 &L90
MEASURED DATE 19 - 22 November 2021
MEASURED TIME 9.30 am -9.30 am
MEASURED INSTRUMENT Sound Level Meter Model Rion NL-42 No.8 Serial No. 00433730
Station
mjﬁ'ml.gw'r’ﬂé A.vigu 9.A%uMIWE 9.UTTuys
period (Coordinates 13°55'19.80"N, 101°34'40.46"E) Standard®
Sound Level [dB(A)]
19 - 20 Nov 21 20 - 21 Nov 21 21 - 22 Nov 21
Leq L90 Leq L90 Leq L90
09.30 - 10.30 61.7 50.9 61.0 50.5 58.0 477 =
10.30 - 11.30 60.6 51.2 62.4 489 59.8 471 .
11.30 - 12.30 62.5 52.3 61.1 50.0 602 47.4 >
12.30 - 13.30 62.6 52.4 64.6 49.1 59.5 49.1 -
13.30 - 14.30 60.9 51.7 61.3 49.9 604 50.3 =
14.30 - 15.30 61.9 51.4 60.1 50.1 59.5 50.8 .
1530 - 16.30 62.7 524 60.0 49.7 596 | 514 ]
16.30 - 17.30 662 56.0 62.3 51.0 61.2 513 -
© 17.30- 1830 64.2 560 | 637 515 62.6 523 -
18.30 - 19.30 62.9 53.9 62.1 50.5 63.6 531 =
B 19.30 - 20.30 66.0 54.4 63.5 51.3 63.5 52.7 o
20.30 - 21.30 61.9 54.4 61.9 51.1 61.7 50.0 =
21.30 - 22.30 61.0 526 61.6 53.2 60.7 52.4 IS
22.30 - 2330 60.5 53.1 616 51.7 60.3 51.2 :
23.30 - 00.30 60.2 53.1 58.7 513 62.0 52.3 .
00.30 - 01.30 58.8 5.9 | 583 | 507 58.8 538 -
01.30 - 02.30 575 49.8 58.1 50.5 59.2 536 :
02.30 - 03.30 54.8 49.8 56.7 51.3 57.8 505 | -
03.30 - 04.30 60.8 49.5 62.9 52.4 57.2 525 — =
04.30 - 0530 55.4 50.5 56.9 51.0 60.2 535 -
05.30 - 06.30 56.2 51.1 55.1 485 56.1 536 :
1 06.30 - 07.30 56.0 50.8 57.1 49.8 567 | 515 .
07.30 - 08.30 57.5 517 | 5715 50.5 56.3 528 -
08.30 - 09.30 62.0 55.2 559 | 498 | 566 52.3 -
Leq 24 hrs [dB(A)] 61.6 " 60.9 . 60.2 - 70
Lmax [dB(A)] 90.3 . 91.8 = 87.9 = 115
Ldn [dB(A)] 66.1 - 66.3 . 66.1 . .
Reference : * Notification of the National Environment Board No.15, B.E. 2540 (1997).
* Notification of the Ministry of Industry, subject Standard of Noise Level from Factory Operation B.E. 2548 (2005).
)
Tested by m'quﬁ?) Approved by nm {r)
Ms. Nuengruithai Obmalee Ms. Thittaya Nanmuen
Environmental Scientist Laboratory Manager

« DO NOT COPY PARTIAL OF THIS ANALYSIS REFORT WITHOUT OFFICIAL APPROVAL
» REPORTED ANALYSIS REFERS TO SUBMITTED SAMPLE ONLY Page 2 of 3
122 Moo. 2 Thatoom, Srimahaphote,Prachinburi, 25140 .TEL: 03?-208-873-0 Ext.3838 FAX: 02-659-1430




_IRC _
REPORT No.
CUSTOMER NAME
CONTACT NAME
MEASURED PARAMETER
MEASURED DATE
MEASURED TIME
MEASURED INSTRUMENT

Analysis Report

ASL027/2021
U3t 304 Busawisoa Ursa 19 e

Aaftyagiuia Jgyausnady (085-835-1371)
Leq 24 &L90

19 - 22 November 2021

10.30 am - 10.30 am

Sound Level Meter Model Rion NL-42 No.9 Serial No.01022362

Job No. : QT. A040/2021

Issued Date : 2 December 2021

Station

& s =
Wuitlasanase ningu o.A%um NG 3.U51%uy3

(Coordinates 13° 55' 57.298" N, 101° 34' 9.737" E)

Period Standard*
Sound Level [dB(A)]
19 - 20 Nov 21 20 - 21 Nov 21 21 - 22 Nov 21
Leq L90 Leq 190 Leq L90
10.30 - 11.30 57.3 56.4 60.5 57.8 60.3 575 -
11.30 - 12.30 56.2 55.3 60.4 57.5 60.4 572 | - N
1230 - 1330 577 56.8 60.3 573 - 60.1 56.3 -
1330 - 14.30 57.0 56.0 596 | 560 60.3 56.5 =
1430-1530 575 56.2 59.9 56.6 1 60.0 56.1 -
15.30 - 16.30 56.3 55.4 60.6 57.5 60.5 563 = |
16.30 - 17.30 57.0 557 60.3 57.1 60.2 56.1 .|
17.30 - 18.30 56.9 55.8 606 57.5 60.4 55.7 e
18.30-19.30 57.1 55.9 61.0 - 58.2 60.4 56.4 .
19.30 - 20.30 61.2 55.9 61.0 583 | 618 57.8 5
20.30 - 21.30 59.9 56.0 61.9 59.3 62.0 59.6 =
21.30 - 22.30 57.4 56.1 61.2 58.9 61.9 59.4 -
 2230-23.30 57.4 56.6 61.4 59.1 60.9 57.4 -
2330-0030 579 | 570 61.5 59.2 60.5 56.9 .
00.30 - 01.30 58.2 57.6 619 59.7 60.3 56.8 =
01.30 - 02.30 58.2 56.8 618 59.6 613 58.5 .
02.30 - 03.30 59.1 57.5 61.6 59.2 61.1 580 -
03.30 - 04.30 59.0 58.0 61.5 59.2 60.7 57.1 .
04.30 - 05.30 58.6 58.0 61.6 59.2 60.5 56.9 ;
05.30 - 06.30 57.3 56.4 60.0 58.8 61.3 57.4 .
06.30 - 07.30 577 56.8 60.0 58.9 61.1 593 .
07.30 - 08.30 58.2 57.4 60.1 59.0 61.1 59.1 -
08.30 - 09.30 579 56.5 60.6 59.6 60.1 57.2 -
09.30 - 10.30 58.8 57.0 60.5 59.5 595 | 568 s 1
Leq 24 hrs [dB(A)] 58.1 = 60.9 = 60.7 = 70
Lmax [dB(A)] 78.3 - 81.8 a 85.5 - 115
Ldn [dB(A)] 64.6 . 67.6 67.3 S ‘

Reference : * Notification of the National Environment Board No, 15, B.E. 2540 (1997).
* Notification of the Ministry of Industry, subject Standard of Noise Level from Factory Operation B.E. 2548 (2005).

Tested by

UMy uah)

Ms.Anantaporn Ngamsanga

Environmental Scientist

Approved by

* DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL
« REPORTED ANALYSIS REFERS TO SUBMITTED SAMPLE ONLY

i)

Ms, Thittaya Nanmuen

Laboratory Manager

Page 3 of 3

122 Moo. 2 Thatoom, Srimahaphote,Prachinburi, 25140 .TEL: 037-208-800 Ext.3838 FAX: 02-659-1430
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1afusaetne T 10.30 W SufSusisagha: 011172021

anuAiussashs u?‘mmﬁﬂulmchuﬁuﬁmuqmmnnﬁu 304 IP1 Fuiidiaswed : 1-8/11/2021

F8nstiusaethe  : Grab alladoadha ;Ao
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pH - Electrometric Method 7.1 50-90
Suspended Solids mg/l Dried at 103-105 °C 15 -

BOD mg/l 5 -Day BOD Test,Azide Mcdification Method 1.5 =15
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BOD mgyl 5 -Day BOD Test,Azide Modification Method 14 =15
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A8msufiusaasne ¢ Grab Htinsnating * 1 iRy
wfimasfinagau wiag wBNAFDU HAMSNARAY |  Standard*
pH - Electrometric Method 6.8 5.0-90
Suspended Solids mg/| Dried at 103-105 °C 28 -
BOD mgfl 5 -Day BOD Test,Azide Modification Method 2.3 < 15
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LABORATORY ACCREDITATION
!_‘AE United Analyst and Engineering Consultant Co., Ltd. A
_ 3 Sol Udomsuk 41, Sukhumvit Road, Bangchak. Phrakhanong. Bangkok 10260 TESTING
Bt Tel. 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com No.0063
ANALYSIS REPORT
CUSTOMER NAME : 304 INDUSTRIAL PARK 19 CO..LTD. (PULP 3)
ADDRESS . 106 MQQ.7, THATOOM, SRIMAHAPHOTE, PRACHINBURI THAILAND 25140.
CONTACT INFORMATION : TEL. 08 5835 1371 e-mail : kunnapat_p@doublea1991.com
SAMPLING SOURCE s dadaianes
SAMPLE TYPE : SURFACE WATER RECEIVED DATE : NOVEMBER 2, 2021
SAMPLING DATE : NOVEMBER 1, 2021 ANALYTICAL DATE : NOVEMBER 2-9, 2021
SAMPLING TIME 1 13:00 HOUR REPORT NO. 1 2021-U83908
SAMPLING METHOD ° : GRAB, GRAB AND STERILE TECHNIQUE WORK NO. 1 2020-008657
SAMPLING BY ° : MR KRIDSANAPONG NAMTHIP ANALYSIS NO. : T21AV007-0001
ANALYZED BY : MISS ITSARIYAPORN BUATIB
RESULT
T REGULATORY
PARAMETER UNIT METHOD OF ANALYSIS ARWUIND
STANDARD
T21AV007-0001
ELECTRICAL CONDUCTIVITY © pmhos/cm ELECTRICAL CONDUCTIVITY METHOD AT SITE (SM :2510 B) 108 (27°C)
DISSOLVED OXYGEN © mgiL AZIDE MODIFICATION METHOD AT SITE (SM :4500-0 C) 3.7 =260
AMMONIA-NITROGEN ® mg/L NH,-N DISTILLATION NESSLERIZATION METHOD ND <05
NITRATE-NITROGEN © mg/L NO,-N  CADMIUM REDUCTION METHOD (SM :4500-NO, E) 0.09 <50
MICROBIOLOGY
TOTAL COLIFORM BACTERIA © MPN/100 mL. | MULTIPLE TUBE FERMENTATION TECHNIQUE 1,100 < 5,000
(SM :9221 B)
SAMPLE CONDITION
WATER'S COLOUR/TURBID YELLOW/TURBID
SEDIMENT YELLOW

#: ISO/IEC 17025 ACCREDITED BY THAI INDUSTRIAL STANDARDS INSTITUTE (TISI)

"1 ISO/IEC 17025 ACCREDITED BY DEPARTMENT OF SCIENCE SERVICE (DSS)

°: VERIFIED BY OWN LABORATORY QUALITY SYSTEM, BUT STILL NOT ACCREDITED

SM : STANDARD METHODS FOR THE EXAMINATION OF WATER AND WASTEWATER, APHA, AWWA, WEF, 23" EDITION, 2017,

REGULATORY STANDARD : NOTIFICATION OF THE NATIONAL ENVIRONMENTAL BOARD, NO.8, B.E.2537 ISSUED UNDER THE ENHANCEMENT AND
CONSERVATION OF NATIONAL ENVIRONMENTAL QUALITY ACT.2535, PUBLISHED IN THE ROYAL GOVERNMENT GAZETTE,
VOL.111, PART 16, DATED FEBRUARY 24, B.E.2537 (CLASS 2).

ND : NON-DETECTABLE (AMMONIA-NITROGEN < 0.5 mg/L).

(MISS CHAWEEWAN BOONLA)
LABORATORY SUPERVISOR
NOVEMBER 11, 2021

(B L CERTRED e DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL.
B [ OTEERIEEC e REPORTED ANALYSIS REFERS TO SUBMITTED SAMPLE ONLY.

BY BS| GROUP (THAILAND) CO.LTD.
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e e BLADSS
United Analyst and Engineering Consultant Co., Ltd. ZAORS \J
3 Sor Udomsuk 41, Sukhumvit Road. Bangchak, Phrakhanong. Bangkok 10260 TESTING
Tel. 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsuliant.com No.0063

ANALYSIS REPORT

CUSTOMER NAME : 304 INDUSTRIAL PARK 19 CO.LTD. (PULP 3)

ADDRESS : 106 MOO.7, THATOOM, SRIMAHAPHOTE, PRACHINBURI THAILAND 25140,

CONTACT INFORMATION : TEL. 08 5835 1371 e-mail : kunnapat_p@doublea1991.com

SAMPLING SOURCE : S

SAMPLE TYPE : SURFACE WATER RECEIVED DATE : NOVEMBER 2, 2021

SAMPLING DATE : NOVEMBER 1, 2021 ANALYTICAL DATE : NOVEMBER 2-9, 2021

SAMPLING TIME : 14:30 HOUR REPORT NO. : 2021-U83909

SAMPLING METHOD © : GRAB, GRAB AND STERILE TECHNIQUE WORK NO. : 2020-008657

SAMPLING BY ° : MR KRIDSANAPONG NAMTHIP ANALYSIS NO. : T21AV007-0002

ANALYZED BY : MISS ITSARIYAPORN BUATIB

RESULT
: T REGULATORY
PARAMETER UNIT METHOD OF ANALYSIS ANHRITN STANDARD
T21AV007-0002
ELECTB!CA_L CONDUCTIVITY *® I pmhosicm ‘ EL_ECTRICAL CONDUCTIVITY METHOD AT SITE (SM :2510 B) . 130 (29°C) | -
DISSOLVED OXYGEM © ma/L AZIDE MODIFICATION METHOD AT SITE (SM :4500-0 C) 3.7 2 6.0
AMMONIA-NITROGEN © | MGLNHN  DISTILLATION NESSLERIZATION METHOD ND <05
NITRATE-NITROGEN *© magflL NO"y-N CADMIUM REDUCTION METHOD (SM :4500-NCy E) 0.09 =50
MICROBIO_LOGY - . .
TOTAL COLIFORM BACTERIA " . MPN/100 mL . MULTIPLE TUBE FERMENTATION TECHNIQUE ! 1,300 < 5,000
(SM :9221 B)

SAMPLE CONDITION
WATER'S COLOUR/TURBID YELLOW/TURBID
SEDIMENT YELLOW

®: ISO/IEC 17025 ACCREDITED BY THAI INDUSTRIAL STANDARDS INSTITUTE (TISI)

" ISO/IEC 17025 ACCREDITED BY DEPARTMENT OF SCIENCE SERVICE (DSS)

“: VERIFIED BY OWN LABORATORY QUALITY SYSTEM, BUT STILL NOT ACCREDITED

SM : STANDARD METHODS FOR THE EXAMINATION OF WATER AND WASTEWATER, APHA, AWWA, WEF, 23" EDITION, 2017.

REGULATORY STANDARD : NOTIFICATION OF THE NATIONAL ENVIRONMENTAL BOARD, NO.8, B.E.2537 ISSUED UNDER THE ENHANCEMENT AND
CONSERVATION OF NATIONAL ENVIRONMENTAL QUALITY ACT.2535, PUBLISHED IN THE ROYAL GOVERNMENT GAZETTE,
VOL.111, PART 16, DATED FEBRUARY 24, B.E.2537 (CLASS 2).

ND : NON-DETECTABLE (AMMONIA-NITROGEN < 0.5 mgiL).

o

(MISS CHAWEEWAN BOONLA)
LABORATORY SUPERVISOR
NOVEMBER 11, 2021
55 OTE I CERTFED e DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL.

50 OO0 CERTIRED e REPORTED ANALYSIS REFERS TO SUBMITTED SAMPLE ONLY.
BY BSI GROUP (THAILAND) CO.LTD.
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LABORATORY ACCREDITATION
u AE United Analyst and Engineering Consultant Co., Ltd. AN
s s 3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong. Bangkok 10260 TESTING
CansuLrar coumany enren Vel 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com No.0063
ANALYSIS REPORT
CUSTOMER NAME : 304 INDUSTRIAL PARK 19 CO..LTD. (PULP 3)
ADDRESS 1 106 MOO.7, THATOOM, SRIMAHAPHOTE, PRACHINBURI THAILAND 25140.
CONTACT INFORMATION : TEL. 08 5835 1371 e-mail : kunnapat_p@doublea1991.com
SAMPLING SOURCE D ARDITADILIN (qmﬂﬁ'amiﬂ)
SAMPLE TYPE : SURFACE WATER RECEIVED DATE : NOVEMBER 2, 2021
SAMPLING DATE . NOVEMBER 1, 2021 ANALYTICAL DATE : NOVEMBER 2-9, 2021
SAMPLING TIME . 13:45 HOUR REPORT NO. . 2021-U83910
SAMPLING METHOD ° : GRAB, GRAB AND STERILE TECHNIQUE WORK NO. : 2020-008657
SAMPLING BY ° : MR KRIDSANAPONG NAMTHIP ANALYSIS NO. : T21AV007-0003
ANALYZED BY : MISS ITSARIYAPORN BUATIB
RESULT
| ¥ REGULATORY
PARAMETER UNIT METHOD OF ANALYSIS ARDITABDIUI {%ﬁﬁﬂﬂﬂw‘l}
¥ STANDARD
T21AV007-0003
ELECTRICAL CONDUCTIVITY © pmhosicm ELECTRICAL CONDUCTIMITY METHOD AT SITE (SM :2510 B) 244 (29°C)
DISSOLVED OXYGEN © mag/L AZIDE MODIFICATION METHOD AT SITE (SM :4500-0 C) 30 z6.0
AMMONIA-NITROGEN *© ma/L NH;-N DISTILLATION NESSLERIZATION METHOD ND =05
MNITRATE-NITROGEN © mg/L NO-N CADMIUM REDUCTION METHOD (SM :4500-NO, E) 0.08 =50
MICROBIOLOGY
TOTAL COLIFORM BACTERIA ° MPN/100 mL MULTIPLE TUBE FERMENTATION TECHNIQUE 3,300 < 5,000
(SM :9221 B)
SAMPLE CONDITION
. WATER'S COLOUR/TURBID YELLOW/CLEAR
SEDIMENT YELLOW

1 ISO/IEC 17025 ACCREDITED BY THAI INDUSTRIAL STANDARDS INSTITUTE (TISI)
" . ISO/IEC 17025 ACCREDITED BY DEPARTMENT OF SCIENCE SERVICE (DSS)
“: VERIFIED BY OWN LABORATORY QUALITY SYSTEM, BUT STILL NOT ACCREDITED

SM
REGULATORY STANDARD

ND

(MISS CHAWEEWAN BOONLA)
LABORATORY SUPERVISOR
NOVEMBER 11, 2021

: STANDARD METHODS FOR THE EXAMINATION OF WATER AND WASTEWATER, APHA, AWWA, WEF, 23" EDITION, 2017.

: NOTIFICATION OF THE NATIONAL ENVIRONMENTAL BOARD, NC.8, B.E.2537 ISSUED UNDER THE ENHANCEMENT AND
CONSERVATION OF NATIONAL ENVIRONMENTAL QUALITY ACT.2535, PUBLISHED IN THE ROYAL GOVERNMENT GAZETTE,
VOL.111, PART 16, DATED FEBRUARY 24, B.E.2537 (CLASS 2).

: NON-DETECTABLE (AMMONIA-NITROGEN < 0.5 mg/L).

1SO 30012015 CERTIFED
150 14001:2015 CERTIFIED
BY BSI GROUP (THAILAND) CO,LTD.

DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL.

REPORTED ANALYSIS REFERS TO SUBMITTED SAMPLE ONLY.
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LABORATORY ACCREDITATION

':'-_..“ BLA-DSS
L‘A United Analyst and Engineering Consultant Co., Ltd. "'m:f.".“\\w“"\ u

3 Sol Udomsuk 41, Sukhumvit Road. Bangchak. Phrakhanong. Bangkok 10260

TESTING
Tel. 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com No.00B3
ANALYSIS REPORT
CUSTOMER NAME : 304 INDUSTRIAL PARK 19 CO.,LTD. (PULP 3)
ADDRESS : 106 MOO.7, THATOOM, SRIMAHAPHOTE, PRACHINBURI THAILAND 25140,
CONTACT INFORMATION : TEL. 08 5835 1371 e-mail : kunnapat_p@doublea1991.com
SAMPLING SOURCE . ARBIT) u?umn’au’lumhuﬁuﬁ'muqﬂmmﬁu 304 1790 1 Uszunmi 500 Luay
SAMPLE TYPE : SURFACE WATER RECEIVED DATE : NOVEMBER 2, 2021
SAMPLING DATE : NOVEMBER 1, 2021 ANALYTICAL DATE : NOVEMBER 2-9, 2021
SAMPLING TIME 1 10:30 HOUR REPORT NO. 1 2021-U83911
SAMPLING METHOD ° : GRAB, GRAB AND STERILE TECHNIQUE WORK NO. : 2020-008657
SAMPLING BY © : MR KRIDSANAPONG NAMTHIP ANALYSIS NO. : T21AV007-0004
ANALYZED BY : MISS ITSARIYAPORN BUATIB
RESULT
aaasd) vinmdewlvaiine
PARAMETER UNIT METHOD OF ANALYSIS Huflmaaamnysa sos REGHEATRRY
1hda 1 ﬂ';z:mm 500 LUAT STANDARD
T21AV007-0004

ELECTRICAL CONDUCTIVITY * pmhos/cm ELECTRICAL CONDUCTIVITY METHOD AT SITE (SM :2510 B) 488 (29°C) -

DISSOLVED OXYGEN © ' mg/L * AZIDE MODIFICATION METHOD AT SITE (SM :4500-0 C) - 39 : 260
* AMMONIA-NITROGEN : mg/L NH;-N  DISTILLATION NESSLERIZATION METHOD - ND ! <05
| NITRATE-NITROGEN © : mgiL NO';-N © CADMIUM REDUCTION METHOD (SM :4500-NO,” E) : 0.14 - <50

MICROBIOLOGY

TOTAL COLIFORM BACTERIA ® MPN/100 mL MULTIPLE TUBE FERMENTATION TECHNIQUE 160,000 < 5.000

(SM :9221 B)

. SAMPLE CONDITION -

WATER'S COLCUR/TURBID YELLOW/CLEAR

SEDIMENT BROWN

#: ISO/IEC 17025 ACCREDITED BY THAI INDUSTRIAL STANDARDS INSTITUTE (TISI)

¥ 1 ISO/IEC 17025 ACCREDITED BY DEPARTMENT OF SCIENCE SERVICE (DSS)

“: VERIFIED BY OWN LABORATORY QUALITY SYSTEM, BUT STILL NOT ACCREDITED

SM : STANDARD METHODS FOR THE EXAMINATION OF WATER AND WASTEWATER, APHA, AWWA, WEF, 23" EDITION, 2017.

REGULATORY STANDARD : NOTIFICATION OF THE NATIONAL ENVIRONMENTAL BOARD, NO.8, B.E.2537 ISSUED UNDER THE ENHANCEMENT AND
CONSERVATION OF NATIONAL ENVIRONMENTAL QUALITY ACT.2535, PUBLISHED IN THE ROYAL GOVERNMENT GAZETTE,
VOL.111, PART 16, DATED FEBRUARY 24, B.E.2537 (CLASS 2).

ND . NON-DETECTABLE (AMMONIA-NITROGEN < 0.5 mgiL).

(MISS CHAWEEWAN BOONLA)
LABORATORY SUPERVISOR
NOVEMBER 11, 2021

e — * DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL.

1SR MROTIE CERTICED. e REPORTED ANALYSIS REFERS TO SUBMITTED SAMPLE ONLY.
BY BS| GROUP (THAILAND) CO.LTD.
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UA United Analyst and Engineering Consultant Co., Ltd. /’f/{;f‘-:\\\‘\ \J
S suk 41, 8 T bad. Bangchak. Phrakhanong. Ba K 1026(
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ANALYSIS REPORT
CUSTOMER NAME : 304 INDUSTRIAL PARK 19 CO.,LTD. (PULP 3)
ADDRESS . 106 MOO.7, THATOOM, SRIMAHAPHOTE, PRACHINBURI THAILAND 25140.
CONTACT INFORMATION : TEL. 08 5835 1371 e-mail : kunnapat_p@doublea1991.com
SAMPLING SOURCE : ﬂﬁEN‘:}:J u?wrunﬂ"\!‘l‘vﬁamuﬁuﬁmuqmmﬁmm 304 119a 1 Uszuns 500 AT
SAMPLE TYPE : SURFACE WATER RECEIVED DATE : NOVEMBER 2, 2021
SAMPLING DATE : NOVEMBER 1, 2021 ANALYTICAL DATE : NOVEMBER 2-9, 2021
SAMPLING TIME 1 12:05 HOUR REPORT NO. : 2021-U83912
SAMPLING METHOD * : GRAB, GRAB AND STERILE TECHNIQUE WORK NO. : 2020-008657
MEASURING BY ° : MR KRIDSANAPONG NAMTHIP ANALYSIS NO. : T21AV007-0005
ANALYZED BY : MISS ITSARIYAPORN BUATIB
RESULT
AaB9sa UmMAs InaH
PARAMETER UNIT METHOD OF ANALYSIS Aufgmgaamnisu 304 RERULATORY
1da 1 ﬂi‘:mm 500 LIAT STANDARD
T21AV007-0005
ELECTRICAL CONDUCTIVITY * pmhosfem ELECTRICAL CONDUCTIVITY METHOD AT SITE (SM :2510 B) 354 (30°C) )
DISSOLVED OXYGEN © mgiL  AZIDE MODIFICATION METHOD AT SITE (SM :4500-0 C) 27 : =60
AMMONIA-NITROGEN © mgiL NH3-N ' DISTILLATION NESSLERIZATION METHOD ND <05
NITRATE-NITROGEN © mg/L NO'y-N CADMIUM REDUCTION METHOD (SM :4500-NO; E) 0.14 <50
MICROBIOLOGY '
TOTAL COLIFORM BACTERIA " MPN/100 mL MULTIPLE TUBE FERMENTATION TECHNIQUE 7,900 < 5,000

SAMPLE CONDITION
WATER'S COLOUR/TURBID
SEDIMENT

(SM :9221 B)

YELLOW/TUREID
YELLOW

*: ISO/IEC 17025 ACCREDITED BY THAI INDUSTRIAL STANDARDS INSTITUTE (TISI)

" : ISO/IEC 17025 ACCREDITED BY DEPARTMENT OF SCIENCE SERVICE (DSS)

: VERIFIED BY OWN LABORATORY QUALITY SYSTEM, BUT STILL NOT ACCREDITED
SM

REGULATORY STANDARD

: STANDARD METHODS FOR THE EXAMINATION OF WATER AND WASTEWATER, APHA, AWWA, WEF, 23" EDITION, 2017,
: NOTIFICATION OF THE NATIONAL ENVIRONMENTAL BOARD, NO.8, B.E.2537 ISSUED UNDER THE ENHANCEMENT AND

CONSERVATION OF NATIONAL ENVIRONMENTAL QUALITY ACT.2535, PUBLISHED IN THE ROYAL GOVERNMENT GAZETTE,

WVOL.111, PART 16, DATED FEBRUARY 24, B.E.2537 (CLASS 2).

ND : NON-DETECTABLE (AMMONIA-NITROGEN < 0.5 mg/L).

(MISS CHAWEEWAN BOONLA)
LABORATORY SUPERVISOR
NOVEMBER 11, 2021

e DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL.
e REPORTED ANALYSIS REFERS TO SUBMITTED SAMPLE ONLY.

150 9001:2015 CERTIFED
150 14001207 CERTIRED
BY BS| GROUP (THAILAND) CO.LTD.
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RECALIBRATION
DUE DATE:

January 18, 2022

’x
TISCH

Environmental

Callbration Certification Infe
Cal. Date:  lanuary 18, 2021 Rootsmeter §/N: 438320 Ta: 293 ®
Operator:  Jim Tisch Pa: 747.78 mm Hg
Callbration Model #:  TE-5028A Calibrator 5/N: 2926
Vol. Init | Vol. Final Avol. ATime ap aH
Run {m3} {m3} {m3) [min] | {mm Hg) {in H20)
1 1 2 1] 13000 [¥] 150
7 3 [ 1 tou| 53] 2.50)
3 5 5] 1| ngz40] B3] 300
3 7 g 1 o850 57| 350
B ] 16] 1| o.6460] 16.5] 500
Data
=
e [an{Ta/Pa)
{y-auis) [y-axis)
13152 0.7666]
15617 0.9897)
0.5696 17337 0842
0.9E77| 11593 18715 171
09785 15147 24504 5333
m= 1.63320 m=| 1.02268
QsTD b= -0.02135 (o] b= -0.01336|
= 0.99997 =] 0.99997|
Calculations
Vstd=]aVol[Pa-AP | Pstal 15ty Ta) T Va=|AVail[Fa-aPiFa)
Qstd=|Vstd/ATime 1 Qa=|Va/ATime
For sul uent flow rate calcula
Qstds= um(( AH ;‘T —T;q— )-n) Qa= Um(( | H( Ta/Pa j)-b)

[ Standard Condlons |
Tstd: .15 7K

RECALIBRATION

Piid: mm Hg
US EPA recommends annual recalibration per 1938
40 Code of Federal Regulations Part 50 to 51,

|EH: callbrator manometer reading [in HI0]

&P rootsmeter manometer mﬁng Tmim Hgl Appendix B to Part 50, Reference Method for the

Ta: actual absolute walm i3] of i Matter in
a: ¥l rometric pressure {mm Hg; the Atmosphere, 9.2.17, page 30.

(B Tntercept
[m: slope

SITHIPORN

associates

(.‘!7 RION INTEGRATING SOUND LEVEL METER

Tisch Emvironmental, Inc.
145 South Miami Avenue
Village of Cleves, OH 45002

TOLL FREE: {877)263-7610
FAX: {513)457-900¢

RION CO., LTD.
TEST REPORT
Costomer name E\‘nlurum Na,
KINETICS CORPORATION LTD. GCE3RION018 PASS
Instrument model |Inmnml sartal No, Cal. dato | 07-Aug-20
NL-42 00433730 Due. date | 07-Aug-21
Microphone model Preamplifier madel | Cal. Temparature
uc-52 NH-24 Ambient i
Micraphone serial No, Preampiifier serial No. conditions. |Cal Humidity
144953 33780 58 %RH
|Display mode Javel
HNumerical Display Fﬁum weighting C
Linearity Chack Setup Level range 30-120 dB
[Time weighiing Fant
Input Signal Selup Input 1 kHz, 1.00 V rms.,
0dB
Chock sequence s s 0
Input signal (4B} 1240 | 1140 104.0 4.0 840 74.0
Numarical display 31.5Hz 1240 [ 114 104.0 94.0 84.0 74.0
reading 1kHz 1240 [ 114 104.0 94.0 840 74.0
[aB) 8 kHz 1240 | 114 104.1 93.9 840 74.1
Tolerance range (98) 0.2 =
[ Display mode Instantaneous value Lpc  |Frequency weighting c
Level range 30-120 dB Time weighting Fast
External (48) Reading | 840 [intemal (d8) [Reading | 1240
| 940 | Adjustment | 1240
Calibration equipment
DMM : FLUKE B7 IV S/N.74520488 Issue Date:15-July-2020
Acoustic calibrator Modol NC-74 5/N,34973243 Sound pressure lovel 94.0 dB,froquency 1,000 Hz
[Remark :  Replace a new Sub PCB Inspactor Approve by i
. 8 ¥ -
and new LCD | Gnﬂtl)n_l‘ | /‘,L,‘,\f:‘
Envi ¥l Products (EPD) E-mail : service-epd com | com
- ous -y - - o ar
vt ansnanenlaFien S1im
SITHIPORN ASSOCIATES COMPANY LIMITED
uSiin dntns wodlofied diin Sithiporn Associates Co., Ltd.

ASEAS1 MuEBues Ilﬂlﬂdﬂm& wmrKnER MUY 10700 ns. 0-2433-8331, 0-2435-8800, 0-2434-9191 wArl ; 0-2433-1670, 0-2434-0510
A51-4511 Sirintham Road, Bangbumry, Bangplud, Banglok 10700 Thailand Tel, (662) 433-8331, 435-8800, 434-9151 Fax (662) 433-1675, 434-5510
EMAIL:center@sithiphorn.com  www.sithiphorn.com

B-TIETIS L

TETISTA CALIBEATION 0207

EREranA e ot

3 TECHNOLOGICAL RESEARCH (TISTR)
MTC No. EEL. BP. 1220163

T THAILAND INSTITUTE OF SCIENTIFIC A

Request No. 21-63/0253

CALIBRATION CERTIFICATE

itted by < L i R 1 Center Company Limited.
Address - 122 T.Thatoom. ASrimahaphote, Prachinburi 25140,

dards Lab v, Industrial X logy and Testing Service Centre.

Calibrated st Electrical and Electronic 5
+ Sai 1, Bangpoo Industrial Estate, Sukhumvit Rd., Muang, Samutprakan 10280
Amblent Environment

Instrument Calibrated :

Diescription + Sound Calibrator Temperature {23 +3)C
Manufactures  © Rion Relative Humidity  : (50 + 15) %

Model SNC-T4 Ambient Pressure 2 (101,325 + 1.500) kPa
Serial No. : 35046798

Standards used : 1. Digital Function Synthesizer NF Elecironic DF-193A SN 122037 .
2, Measuring Amplifier Bruel&Kjaer 2636 S/N 1537484,
TPA-303A §/N OF 2214,

3. Prog R, =
4, Digital Multimster Agilent 344014 S/N MY 44005560,
5, Pressure Transminer Vaisala PTB202AD SN T0650001.
6. Audio Analyzer Keithley 2015-P SN 4106495,

7. Condenser Microphone B&K 4180 SN 2889871,
Calibration Procedure : CP- 10204 based on [EC 60942-2003; The sound pressure level gencrated by sound
phone using an insert voltage technique .

i uneer test shall be d by standard
This i Tas been ealibrated against dards maintained at Electrical and E i¢ Standand
Lubaratory (EEL), which ure traceable to the Intemational System of Units through

- National Institute of Metrology {Thailand).
The information on actual reading is attached herewith and the uncertainty limits quoted refer to the

measured values only,

Date of Recelpt : 14 Jan, 2020

Date of Calibration 23 Jan. 2020

T HAILAND IETTTUTE TIFIE AND TECHNDLOGICAL RESEARCH (TISTI) §|

Request No. 21-63/0253 MTC No, EEL. BP. 12200163
The reported expanded uncertainty is based upon 3 stndard uncertainty multiplied by a covernge
factar k = 2, providing a level of Ty 95%0.
Nominal Output of Unit Under Test =94 dif re 200Pa at 1000 Hz

of

Acoustle Output n dB re 20Pa , Corrected to Reference Conditions : 101,325 kPa, 23.0 ‘C and 50 %RH
1. Sound Pressure Level

Sound Fressure Level
Standerd Microphone | Measured Sound Pressure | Devinted value] Uncertainty Tolerance limit
Type Level (dB) (dB) (dB) IECE0942:2003 Class |
/2 inch BEK 4180 9.9 -1.01 +0.10 +0.40 dB
2. Frequenc;
Frequency
Standard Microphone Measured Frequency | Deviated value| Uncerainty Tolerance limit
Type (Hz) (Hz) (Hz) IECH0942:2003 Class |
172 inch B&K 4150 10016 1.6 + 1.3 +1.0%
3. Total distortion
Total distortion
Standard Microph M § Total di i U i Tolerance limit
Type (%) (%) TECA0942:200 Class |
12 inch B&K 4180 1.36 + 050 +3.0%

Note: 1. No adjustment.
2. The ealibration results exclude the calibrator pressure comection.

3. The calibration results include the microphone volume corection o
Calibrated by Approved by ©

(Mr. Tawikiat Jumesmran)

Electrical and Electronic Standards Luboratory
Duote of Calibration 23 Jan. 2020 Industrial Metrology and Testing Service Centre
Date of Issue + 27 Jon. 2020 Ref: 201126301 1400194001 112

End of Centificate

FMELMTT 002 Rev.3

o, Chaichk, Bangiok, 10900,



SF’C Calibration Center

S,

.
!v““pr a.a}“j
T e

Equipment:
Maodel;
Serial No. (or ID.):
Manufacturer,
Caondition:

Environment Condition:

Calibration By:
Calibration Date:
The Mathod used:
Traceability:

%‘ fﬁ &é"@-&
(Mr. Natthapal Khan-Cn)
Persan n charge

KKT

%ﬁ A Certificate of Calibration

Balance Certificate No.: C01202536
BSAZ24S-CW Issued Date: 02 August 2020
5470 Job No.: KSPR2009657
Sartorius Page: 10f2

In condition

Integrated Research Center Co.,Ltd.
122 Moo 2, Tambon Tha Tum,
Amphur Srimahaphote, Prachinburi 25140 Thaitand

25°C + 05°C
45 %RH £ 2 %RH

Temparatun:
Hurnidity

Integrated Research Center Co.,Ltd.

{ Water Lab IP1 Tsensznudiu 2 ( QCEIA LAB 02 ) )
122 Moo 2, Tambon Tha Tum,

Amphur Srimahaphote, Prachinburi 25140 Thailand
Mz, Natthapel Khan-on

23 July 2020

In house method, SPCC-WIL?, base on UKAS Lab 14

This cerdificate is traceabla to the SI Units maintained by National Institute of Matrology
(NIMT), Thailand through SPC RT Co,, Lid. Certificate Mo. C02183160

vaprvwk
(Mr. Rungrod Jerkittrakulehai)
Authorized signatoey

This u-mmwmwm ammm 5 h Interrartonal Systeih of Linis (511 R povides racestslty of maesmmest 13

Isterulonen.

or
rmmmmwwmlymnm-wumuwMMummuuhmmwmwh e covivage Tucior (7)o

GO it i

SERIAL NO. ¢

D NO. 2

MADE IN @

SUBMITTED BY @

CALIBRATED BY:

APPROVED BY :

ISSUE DATE ©

trres ST fusrormt TN Aoy,
T O 20 AXED ) INONN08 o ) WS S50 Eveest

Your safisfaction ir our promiss & SPCRT

INDUSTRIAL INSTRUMENT CALIBRATION CENTER
170/405 Moa 3 Serithai Rd., K

Certificate of Calibration

MANUFACTURER :

AMBIENT TEMPERATURE :

RELATIVE HUMIDITY :

est b prringe ol com Webale weww 20 1% £

SPCL-FM-CO1-08: 11 Fob 2020

CERT NO.: T21/0791B
PAGE : 1 OF 3

ISOCAL TECHNOLOGY CO.,LTD.

10230

K Banok
Tel. 0-2906-3040-1  Fax. 0-2919-9948

STANDARD THERMOMETER

18009

INTEGRATED RESEARCH CENTER OO, LTD.
122 MOO 2, THATUM

SRIMAHAPHOTE , PRACHINBURI
(3tzr’

(80 £ 15) %
TITIKA KHAMPROM
NARONG FHETJARCGON

18-Nov-2021

THIS CERTIRCATE MAY NOT BE REFRODUCED OTHER THAN IN FULL. EXCEPT WITH THE PRIOR
WRITTEN APPROVAL OF THE HEAD OF THE

IERATION CENTER.

FM-15-2:00

SF’C Calibration Center

EKT

Certificate No.:  CO1202538 Paga: 2al 2
Calibration Results:
Without Adjustment
Eccantric Error: Weight 1o ban1i4 ar 113 of Maximum capacity, taken from the center of the pan as a zero roference,
il | ! . Nominal Test Valua 50 (9
il 6@ OO Reference Points (g)
oL Sle A B c D E
- 0.0000 | 00000 | 00000 | 0.0000
Repsatability: Dotarmination of the standard daviation of weighing balance., Readability 0.0001 (o)
MNominal test valus (g) Standard Deviation
20 0.00007
200 0.00308
Departure of indication from nominal value., Readability 00081 {g)
HNominal Value | Conventional Mass Displayed Value [+ of Balanca | L
() (] (0] (@) o) *
1 0.99989 1.0000 0.0000 0.00013 209
2 2.00000 2.0000 0.0000 0.00013 209
5 4.90995 5.0000 0.0000 000013 208
10 0.00950 10,0000 0.0000 0.00013 2.08
20 19.99597 20,0000 0.0000 00013 207
-——50 48.99404 49,9999 00000 0.00015 2,05
100 99.99602 99,9099 0.0030 000018 202
120 119.99980 il 1199590 0.00040 0.00022 2m
150 14990986 Idg.m 00000 0.00025 2m
200 19990086 199.9998 0.0000 000030 2.00
220 219.999383 210.9399 -0.0001 .0.00034 200
The End of Certificate

Wi i ol
BRC BT 0O, LTD

vl 0ooay m--mnuq-hwmmmnhuqum
Wachirabomasma ST, Sikrumdt 1001 fig, Bongthan.

T S

0 218 £330 Bxt 3003008 Faw £ P 48 :u%ﬂa—- et v 801 e

Uour salisfuction is our promise 8 SPCRT

20
Bngla 10760 Thediord

SPCC-FM-COT-08: 11 Feb 2000

MODEL :

SERIAL NO.

1D NO. &
CALIBRATION DATE :
RECEIVED DATE :
PROCEDURE USED :

% ATE 1§ TRACEBLE TO THE

STANDARD THERMOMETER
18008

15-Nov-2021

12-Nov-2021

CONDITION OF THIS RESULT OF CALIBRATION
1. THIS RESULT OF CALIBRATION WAS FOUND ACCURATE AS

ISOCAL TECHNOLOGY CO., LTD.
CALIBRATION REPORT

CERT N0
PAGE :

CALIBRATION WERE CONDUCTED USING IN-HOUSE CALIBRATION PROCEDURE WI-18-38 ACCORDING TO
COMPARISON WITH DIGITAL THERMOMETER INTO LIQUID BATH THEMPERATURE CONTROLLER.

3. REFERENCE STANDARDS INSTRUMENTS =~
DIGITAL THERMOMETER WITH FROBE MODEL - SERIAL NO. 800067 CERT. NO T2U089A DUE DATE #9-MAR-2021
THAILAND, (NIMT)

DATE AND PLA
OF THIS RESULT OF CALIBRATION,

-ﬂm

OF IS0CAL

CO.LTD.

T21/07918
20F 3

FM-15-3:00



ISOCAL TECHNOLOGY CO., LTD.
CALIBRATION REPORT  cerrvo: 2107018

PAGE: 30F3

RESULT OF CALIERATION: ADJUSTMENT ( NO )

FUNCTION: TEMPERATURE MEASUREMENT @ TOTAL DEFTH IMM
SCALE RANGE: =14 'c TO 263.1 b
RESOLUTION: ol o

UUC READING

THE REFORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON STANDARD
UNCERTAINTY MULTIPLIED BY A COVERAGE FACTOR k=2, PROVIDING A LEVEL OF
CONFIDENCE OF APPROXIMATELY 95%

ULIC = UNIT UNDER CALIBRATE

ISOCAL TECHNOLOGY CO., LTD.
CERT NO.: T21/0783B
IS0CAL CALIBRATION REPORT

DIGITAL THERMO-HYGROMETER
TEMP HUM CLOCK
SERIAL NO. : DARC-TE11042
D No. WL-054/11
CALIBRATION DATE © 16-Nov-2021
RECEIVED DATE : 12-Nov-2021
PROCEDURE USED :
CALIBRATION WERE CONDUCTED USING IN-HOUSE CALIBRATION PROCEDURE W1-18-44 ACCORDING TO
COMPARISON WITH STANDARD TEMPERATURE AND HUMINTY INDICATOR ON CHAMBER TESTER.

PAGE: 20F 3

0
1. THIS RESULT OF CALIBRATION WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY.
2. 15 TRACERLE TO THE OF THIS RESULT OF CALIBRATION,
%, REFERENCE STANDARDS INSTRUMENTS -
¥ DATA LOGGER  MODEL SERIAL NO. 7067008 CERT, NO 0H13M UK

DATE 11-JUN-2012
= A A
THROUGH oF ASSOC] SAPANY
DIGITAL THERMOMETER WITH FROBE MODEL - SERIAL NO. 8000067 CERT. NO TIU089A DUE DATE $5-MAR-2007
~THE NATIONAL INSTITUTE OF METROLOGY THAILAND. (NIMT)

THROUGH THE REFERENCE STANDARDS LABORATORY OF ISOCAL TECHNOLOGY COLTD.

FM-15-3:00

CERT NO.: T21/07888
PAGE: 1 OF 3

ISOCAL TECHNOLOGY CO.,LTD.
INDUSTRIAL INSTRUMENT CALIBRATION CENTER

1707405 Moo 3 Serithal Rd., Kannayao Kannayao Bangkok 10230
Tel, 0-2906-3040-1  Fax, (-2919-9948

Certificate of Calibration

EQUIPMENT : DAGITAL THERMO-HYGROMETER
MODEL : -
DARC-TE11042
I N ¢ WL-054/11
MANUFACTURER TEMP HUM CLOCK
MADE IN © -
SUBMITTED BY : INTEGRATED RESEARCH CENTER CO.,LTD.

122 MOO 2, THATUM
SRIMAHAPHOTE , PRACHINBURI
AMEBIENT TEMFERATURE : tes+2)t
RELATIVE HUMIDITY : (50 £ 15) %
CALIBRATED BY: TITIKA EHAMPROM
%

APPROVED BY —_————
NARONG PHETIAROON

TSSUE DATE @ 18-Nov-2021

THES CERTIFICATE MAY NOT BE REFRODUCED OTHER THAN [N FULL, EXCEPT WITH THE PRIOR
WRITTEN APPROVAL OF THE HEAD OF THE INDUSTRIAL INSTRUMENTS CALIBRATION CENTER.

i e i R R R T T P AR PN T AR
T AL e AT P N LT TR

ISOCAL TECHNOLOGY CO., LTD.
CALIBRATION REPORT CERTNO.: T21/07888

PAGE : 30F 3

RESULT OF CALIBRATION: ADJUSTMENT { NO )
TEMPERATURE MEA T AT 26 C°
10 t 1O
0.1 i3

UUC READING UNCERTAINTY
(F) (F)

50.9 0.36
.7 0.36
87.1 i 0.36

TEMPERATURE MEASL TAT 25 C°
30 *R.H. O
1 ®RH.

wic UNCERTAINTY

{ #RH.)

2.5
28
2.6

THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON STANDARD
UNCERTAINTY MULTIPLIED BY A COVERAGE FACTOR ke2, PROVIDING A LEVEL OF
CONFIDENCE OF APPROXIMATELY 854

ULC = UNIT UNDER CALIBRATE




ISOCAL TECHNOLOGY CO., LTD.

CERT NO.: T21/07898

CERT NO.: T21/07898

FAGE : 10F 3 CALIBRATION REPORT

£
i PAGE : 2OF 3
B 1
i ISOCAL TECHNOLOGY CO.,LTD. ) i DIGITAL THERMO-HYGROMETER
| INDUSTRIAL INSTRUMENT CALIBRATION CENTER il : TEMP HUM CLOCK
4 170/405 Moo 3 Serithai Rd., Kannayao Kannayao Bangkok 10230 ; -
Tel. 0-2906-3040-1 Fax. 0-2919-9948 : SERIAL NO. & DARC-TE11038
) I NO. © WL-0565/11
Certificate of Calibration { CALIBRATION DATE ; 16-Nov-2021
X RECETVED DATE : 12-Nov-2021
PROCEDURE USKD :
CALIBRATION WERE CONDUCTED USING IN-HOUSE CALIBRATION PROCEDURE WI-18-44 ACCORDING TO
COMPARISON WITH TEMPERATURE AND HUMITHTY ON CHAMBER. TESTER.
EQUIPMENT : DIGITAL THERMO-HYGROMETER .
MODEL -
SERTAL NO, : _TE11036 :.:ﬂflmToPc:mﬂml:smmTﬁasmwB:T;mn::;;:mmmm\'.
f 3. REFERENCE STANDARDS INSTRUMENTS (-
D NO. 2 WL-055/11 ' Y DATA LOGGER MODEL USB(TT) SERIAL NO, 70470068 CERT, NO 20010534 DUE
o4 DATE 11-JUN-M2Y
£ MANUFACTURER : TEMP HUM CLOCK i —— AND TECHNOLOGY (NISTLISA.
RO THE 5 N——
MADE N : u DIGITAL THERMOMETER WITH FRONE MODEL - SERIAL NO, 3600067 CERT. N0 TIUMAA DUE DATE 05MAR-M2
~THE NATIONAL IRSTITUTE OF METROLOGY THAILAND, (:IMT)
SUBMITTED BY © INTEGRATED RESEARCH CENTER CO.,LTD. ¥ THROUGH THE OF ISOCAL COLTD.
122 MOO 2, THATUM

SRIMAHAPHOTE , PRACHINBURI
AMBIENT TEMPERATURE : (a3ax2)t

RELATIVE HUMIDITY @ (50 % 15) #
CALIBRATED BY: TITIKA KHAMPROM
APPROVED BY ©

NARONG PHETJAROON

TSSUE DATE @ 18-Nov=-2021

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN [N FULL, EXCEPT WITH THE PRIOR
WRITTEN AFPROVAL OF THE HEAD OF THE INDUSTRIAL INSTRUMENTS CALIBRATION CENTER,

FM-15-2:00

ISOCAL TECHNOLOGY CO., LTD. : i

CERT NO.: W21/0470B

CALIBRATION REPORT CERT.NO.: T21/07888 PAGE : 1 OF 3
PAGE : 3 OF 3
ISOCAL TECHNOLOGY CO.,LTD.
: ADIUSTMENT ( NO ) . INDUSTRIAL INSTRUMENT CALIBRATION CENTER
TEMPERATURE MEASUREMENT/HUDIMITY MEASUREMENT AT 26 C
10 Ao TO 30 170/405 Moo 3 Serithai Rd., Kannayao Kannayso Bangkok 10230
01 F Tel. 0-2906-3040-1  Fax, 0-2019-9948
kRO ONCERTAINTY Certificate of Calibration
(F) F) 4
1.621 0.38 H{
0.821 0.6 a
LA 058 I EQUIFMENT WEIGHT SET
REMENT/HUDIMITY MEASUREMENT AT 25 C° l MODEL : A
0 ®RH d
| SERTAL NO. : &
ERROR R‘I D NO. 2 WEIGHT001 TO 003
(#RL) Bl MANUFACTURER : =
&0 MADE TN : .
SUBMITTED BY : INTEGRATED RESEARCH CENTER CO.,LTD.

122 MOO 2, THATUM

SRIMAHAFHOTE , PRACHINBURI
AMBIENT TEMPERATURE : (23t2)%

RELATIVE HUMIDITY : (50 % 16) %
CALIBRATED BY: WUTTICHAI KAMTANET
AFFROVED BY @

NARONG PHETJARCON

THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON STANDARD
UNCERTAINTY MULTIPLIED BY A COVERAGE FACTOR k=2, PROVIDING A LEVEL OF
CONFIDENCE OF AFPROXIMATELY 5%

TUC = UNIT UNDER CALIBRATE

ISSUE DATE 18=Nov-2021

THES CERTIRCATE MAY NOT BE REPRODUCED OTHER THAN I FULL, EXCEPT WITH THE FRIOR
WRITTEN APPROVAL OF THE HEAD OF THE ALIRRATION CENTER.

FM-15-2:00



ISOCAL TECHNOLOGY CO., LTD.
CERT NO.: W21/04708
CALIBRATION REPORT

PAGE : 2 OF 3
EQUIPMENT : WEIGHT SET
MANUFACTURER : -
SERIAL NO. © -
D NO. ¢ WEIGHT001 TO 003
CALIBRATION DATE : 16-Nov-2021
RECEIVED DATE : 12-Nov-2021
PROCEDURE USED :

CALIBRATION WERE CONDUCTED USING IN-HOUSE CALIBRATION PROCEDUER WI-18-73 ACCORBING TO
COMPARISON WITH STANDARD WEIGHT.

CONDITION OF THIS RESULT OF CALIBRATION

1. THIS RESULT WAS FOUND ACCURATE AS AND PLACE OF CALIFRATION ONLY.
2, THIS TRACEBLE TO THE OF THIS RESULT OF CALIBRATION.

3 >

STANDARD WEMGHT SET MODEL CLASS E1 SERIAL NO. - CERT. NO M21080955 DUE DATE 18-A0UG-2022
THAZLAND:

—— OF THAI CAL L,

STANDARD WEIGHT MODEL CLASSED SERLAL NO.- CERT. NO MIUSI9S DUE DATE 14-ALG-2021
~THE HATIMAL THALAND

THROUGH E oF AT

|

SR
== —r_E- L

CERT NO.: T21/11B8C
PAGE: 10F 3

ISOCAL TECHNOLOGY CO.,LTD.
INDUSTRIAL INSTRUMENT CALIBRATION CENTER

170/405 Moo 3 Serithal Rd., Kannayae Kannayao Bangkok 10230
Tel 0-2906-3040-1  Fax, 0-2919-9948

Certificate of Calibration

EQUIPMENT : COOL ROOM
MODEL : =

SERIAL NO. © WL-045/96
I N 3 -
MANUFACTURER : DIXEL
MADE IN : =

SUBMITTED BY © INTEGRATED RESEARCH CENTER OO.,LTD.

122 MOO 2, THATUM

SRIMAHAPHOTE , FRACHINBURI

AMBIENT TEMPERATURE : 28.6 * { ONSITE }

RELATIVE HUMIDITY : 45 » { ONSITE )

NARONG PHETIAROON

ISSUE DATE © 13-Nov-2021

THIS CERTERICATE MAY ROT BE REFRODUCED OTHER THAN IN FULL. EXCEFT WITH THE PRIOR
WHRITTEN APFROVAL OF THE HEAD OF THE INDUSTRIAL INSTRUMENTS CALIBRATION CENTER.

ISOCAL TECHNOLOGY CO., LTD.
CALIBRATION REPORT

CERT.NO.: WE21/04708
PAGE : 3 OF 3

ADJUSTMENT ( NO )
WEIGHT

THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON STANDARD
UNCERTAINTY MULTIPLIED BY A COVERAGE FACTOR k=2, PROVIDING A LEVEL OF
CONFIDENCE OF APPROXIMATELY 95%

ISOCAL TECHNOLOGY CO., LTD.
CERT NO.: T21/1188C
CALIBRATION REPORT

PAGE : 20F 8
COOL ROOM
DIXEL
WL-045/96

m NO. : -

CALIBRATION DATE : 10-Kov-2081

RECEIVED DATE : 10-Nov-2021

PROCEDURE USED :

CALIBRATION WERE CONDUCTED USING IN-HOUSE CALIBRATION PROCEDUER WI-18-T3 ACCORDING TO
COMPARISON WITH THERMOCOUPLE SENSOR AND MULTIMETER / DATA ACQUISITION SYSTEM. THE TEMPERATURE
VALUE GIVEN IN TARLE WAS CALCULATED FROM TABLE OF THERMOCOUPLE REFERENCE TO ASTM 1808, THE
TEMPERATURE SCALE USED WAS BASED ON ITS-90,

CONDITION OF THIS RESULT OF CALIBRATION s
L. THIS RESULT OF CALIBRATICN WAS POUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY.
1 ATE 15 TRACEBLE TO THE OF THIS RESULT OF CALIBRATION.

3. REFERENC

MODEL 2700 SERIAL NO. 0786247 CERT. %) TILOUHA DUE DATE 02-MAR- 101
METROLOGY THAILL

THE MATIOMAL

THROUGE OF [S0CAL CoLTD,




ISOCAL TECHNOLOGY CO., LTD.
CALIBRATION REPORT TERTNDZ T2111ER0

PAGE : 30F 3

ADIUSTMENT ( NO )
TEMPERATURE GENERATOR

7

Indication Correction of Temperature { “C ) at Spread Locations
Temp. { “C )} #2 #3 #4 #5 e (1

4.3

THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON STANDARD
UNCERTAINTY MULTIFLIED BY A COVERAGE FACTOR k=2, PROVIDING A LEVEL OF
CONFIDENCE OF APPROXIMATELY 95%

UUC = UNIT UNDER CALIBRATE

ISOCAL TECHNOLOGY CO., LTD.
CERT NO.: T21/1187C
CALIBRATION REPORT

EQUIPMENT : BLOCK DIGESTION FOR 1CP
MANUFACTURER : AIM LAB
MODEL © ATMEGD
SERIAL NO. : 5023415528
D NO. : DARC-TE10062
CALIBRATION DATE : 10-Nov-2021
RECEIVED DATE : 10-Nov-2021
PROCEDURE USED :
CALIBRATION WERE CONDUCTED USING IN-HOUSE CALIBRATION PROCEDUER Wi-18-73 ACCORDING TO
COMPARISON WITH THERMOCOUPLE SENSOR AND MULTIMETER / DATA AC SYSTEM. THE
VALUE GIVEN IN TABLE WAS CALCULATED FROM TABLE OF THERMOCOUPLE REFERENCE TO ASTM 1098, THE
TEMPERATURE SCALE USID WAS BASED ON ITS-80.

CONDITION OF THIS RESULT OF CALIBRATION

1. THIS RESULT OF CALIRRATION WAS POUNTD ACCURATE AS SHOWN O DATE AND FLACE OF CALIIRATION ONLY.
2. THIS CERTIFICATE [ TRACERLE TO THE INTERNATIONAL OF THIS RESULT OF CALIBRATION.

3

PAGE : 20F 3

MODEL 1700 SERIAL NO, 6786242 CERT, NO T210010A DUE DATE 63-MAR-2007
~THE NATIONAL INSTITUTE OF METROLOGY THARAND (MIMT).

THROUGH THE OF ISDCAL COATD.

CERT NO.: T21/1187C
PAGE : 1 OF 38

ISOCAL TECHNOLOGY CO.,LTD.
INDUSTRIAL INSTRUMENT CALIBRATION CENTER

170/405 Moo 3 Serithal Rd., Kannayao Kannayso Bangkok 10230
Tel. 0-2906-3040-1  Fax. 0-2919-9948

Certificate of Calibration

EQUIPMENT : BLOCK DIGESTION FOR ICP

MODEL : ATMEOD

SERIAL NO. : 6023A15523

1D NO. DARC-TE10062

MANUFACTURER : AIM LAB

MADE IN : MALAYSIA

SUBMITTED BY : INTEGRATED RESEARCH CENTER CO,,LTD.
122 MOD 2, THATUM
SRIMAHAPHOTE , PRACHINBURI

AMBIENT TEMPERATURE : 25.6 e { ONSITE )

RELATIVE HUMIDITY : 52 ® ( ONSITE )

CALIBRATED BY: WATCHARA INCHAI)

NARONG PHETIARQON

ISSUE DATE 13-Nov-2021

THIS CERTIRCATE MAY NOT BE REFRODUCED OTHER THAN IN FULL. EXCEFT WITH THE PRICR
WRITTEN APPROVAL OF THE HEAD OF THE CENTER.

FM-15-2:00

ISOCAL TECHNOLOGY CO., LTD.
CALIBRATION REPORT  cerTNo. T21/1187C

PAGE : 30F 3

ADIUSTMENT ( NO )
TEMPERATURE GENERATOR
ws o

1 L

®O0®00®O
OC®OO®OO0
O®OO®OCO
OO O0O®O0®

1

STANDARD

(')

105.56
105.48
104.40
104.41
105.66
105.94
105.32
105.20
104.89
105,45

i o

FM-15-3:00

THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON STANDARD
UNCERTAINTY MULTIPLIED BY A COVERAGE FACTOR k=2, PROVIDING A LEVEL OF
CONFIDENCE OF AFFROXIMATELY 96%

ULIC = UNIT UNDER CALIBRATE




ISOCAL TECHNOLOGY CO.,LTD.
INDUSTRIAL INSTRUMENT CALIBRATION CENTER

170/405 Moo 3 Serithal Rd., Kannayao Kannayao Bangkok 10230
Tel. 1-2906-3040-1  Fax. 0-2919-9948

Certificate of Calibration

EQUIPMENT : FURNACE

MODEL : CWF12/8

SERIAL NO. ¢ 2/96/621

T o, 2 -

MANUFACTURER : CARBOLITE

MADE IN : -

SUBMITTED BY : INTEGRATED RESEARCH CENTER CO.,LTD.

122 MOO 2, THATUM

SRIMAHAPHOTE , FRACHINBURI

AMBIENT TEMPERATURE © 254 4 { DNSITE }
RELATIVE HUMIDITY :© 52 »  ONSITE )
CALIBRATED BY: WATCHARA INCHAIDEE
APPROVED BY —_—

NARONG PHETIAROON
ISSUE DATE @ 13-Nov-2021

CERT NO.: T21/1186C
AGE : 1 OF 3

THIS CERTIACATE MAY NOT BE REPRODUCED OTHER THAN IN FULL. EXCEFT WITH THE FRICR

WRITTEN APFROVAL OF THE HEAD OF THE

INDUSTRIAL INSTRUMENTS CALIBRATION CENTER.

ISOCAL TECHNOLOGY CO., LTD.
CALIBRATION REPORT  cekno. 2111860

PAGE: 30F &

ADIUSTMENT { NO )
TEMPERATURE GENERATOR

550 C
1 07

‘THE REPORTED UNCERTAINTY OF

MEASUREMENT WAS BASED ON STANDARD

UNCERTAINTY MULTIPLIED BY A COVERAGE FACTOR k=2, PROVIDING A LEVEL OF

CONFIDENCE OF APPROXIMATELY 95%
ULC = UNIT UNDER CALIBRATE

ISOCAL TECHNOLOGY CO., LTD.
CERT NO.: T21/1186C
CALIBRATION REPORT

EQUIPMENT FURNACE
MANUFACTURER : CARBOLITE
MODEL : CWF12/5
SERIAL NO. 2/96/621
I NO. 2 -
CALIBRATION DATE : 10-Nov-2021
RECEIVED DATE : 10-Nov-2021
PROCEDURE USED :
THE CALIBRATION 1S BY ¢ WITH REFERENCE WITH
THERMOMETER AT CENTER LOCATION ULIC AND READING BY DIGITAL MULTI-METER AT TEMPERATURE MODE.
THE SCALE USED WAS TS-80.

PAGE: 20F 3

CONDITION OF THIS RESULT OF CALIBRATION

1. THIS RESULT OF CALIBRATION WAS FOUND ACCURATIL AS SHOWN ON DATE AND FLACE OF CALIBRATION ONLY.
2. THIS CERTIFICATE IS TRACEBLE TO THE INTERNATIONAL OF THIS RESULT OF CALIBRATION,

3. REFERENCE STANDARDS TNSTRUMENTS -

STANDARD THERMOCOUPLE MODEL TYPE R SERIAL NO. 1384197 CERT. NO TCI0023) DUE DATE Z-DEC-2611
T NATIONAL INSTITUTE OF METROLOGY (THAILANIR. (NIMT)

OFHM CENTER L THAILANES.

FM-15-3:00

’éT:"ufJ Calibration Center %RT

Part of DKSH Group
& Certificate of Calibration
Sep
Equipment: Cooled Incubator Certificate No.: Ca1z12337
Moded; 1250 Issued Date: 18 November 2021
Serial No.(or 1D): 0213-0004 Job Mo.: KSPR2115010
Manufacturer: accuplus Page: 10of3
Condition: In Condition Ventilation Valve:  None
Shelvesipe.): 4
Customen Integrated Resaarch Center Co, Ltd.
122 Moo 2, Tambol Thatoom,
Amphur Srimahaphate, Prachinburi 25140 Thailand
T : @mc + WG
Hurmidity: 55 %RH = 46 %RH
Valtaga: 222 VAC + 1.7 VAC
Calibration Place; Integrated Research Center Co.,Ltd.{ Environmental Laboratory 02 )
122 Moo 2, Tambal Thatoom,
Amphur Srimahaphote, Prachinburi 25140 Thailand
Calibration By: Mr, Preecha Phoocarsal
Calibration Date: 11 Navember 2021
The Method used: In house method, SPCC-WI-16, base on TLAS-G20
Traceability: This certificate is traceable to the SI Units maintained by National Institute
of Metrclogy (NIMT), Thailand through SPC RT Co., Lid. Certificate MNo. C10210004
SERT W~
{Mr. Prescha Phooarsai) el (Mr. Uden Srichana)
Person in charge Authorized signatory
This cafifcas i e intemaional System of Unils (5. 1 provides imceabdity of meascrerant I6

Imecnational or national standard or cihar TeCoIzRG NGONS SN laborsiories

The measuement uncertainty iated i the panded uncartainty which i Gbasned from e standand noensinty muRpRsd by T Sowarge facior
(2] by prewisa B devl of 5% His with tha Guda i ¥
UMY

Thoss resufis may e aectnd by it Thes rosutt o oms tosted, calbralad or sampled. Tre report
‘shafl nol be reproduced excopt in Ll wikout approvil of ERC AT Co., L

i el o e

BRE RT 50, LT0

mﬁmm 57 maape > o

Beoech D000 134 0l Wewabomacl §1. S 1001 Bood. Bargenak, Fheknarang. Bongass. NZ6S Thatasd:
T D3 00 i, SNET00 Fou O THE ALE B8 ALAGRSNOTI0e WA e a0t 560
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éPb Calibration Center

SERT

Part of DKSH Group

Certificate Mo.:

Ci123a7 Page: 20of3

Standard Installation Locations
Wolume (Calibration Zone)= 116 (Liters)
Insida chamber: ‘W= 50 (cm) D= 48 (cm) H= 106 (cm)
Standard Locatlons (#1, #2, #3, #4d): we5 (em) d= 5§ [em} h= 20 {cm)
Standard Locations (45, 46, #7,#8):  w= 5 (cm) d=5 (cm) h= 10 {om)
#08: Geomelric canter of the chambar
Paosition of Std #1 #2 # L #5 e L4 A #
Channal of Logger 1 2 3 4 5 & 7 8 8

Definitions
Indicating Temperature: The average reading of indicating device which forms the integral part of the anclosure,
Measyred Temperature, The average raading of standards af any positions of location,

The of d batween of any probes and the
atthe refs lecation which are observed al same lime or 5t close observation ime as
possibla o e pattern o with the chambar al steady-stale. The refarence
probe is ly lacated in th ntar of the chamber.
Measured Stability: Tho ona-hall of greatest of at any ona probe,
Overalf Variatiom The di of k and mi d time.

T A SKEANE P § 184 Akl [ SPCC-FM-C31-07; 23 N 2020
B U
SPC Calibration Center |
Part of DKSH Group
Cerlificate MNo.: C3212337 Page: 1 of 1
Statements of conformity:
Thiz confermity cerificate documents tha validity of iha following statemants of conformity based on the
resilts of
The of L during are undes given measurement and environmental
and g the axp 95%) within the
iffs The given already Includes olhar all effects by according to the standard
method, TLAS-G20. Therefore, those paramaters have nol been assessed separataly,
Tolerance and Decision rules:
of th of the: device are done based on direct comparison of the relevant

measurement resulls with the lolerances and decision rule are prescribed by the customar,

Decisionrule: [ Choica A Binary e, Fute (w = 0), Specific Risk < 50% PFA
[ Choice B Mon-binary stabsrment with guad band {w = 1 U}, Specific Risk < 2.5% PFA

O Choice C Customnes defined, Customers may define arbitrary muliple of 1 1o have applied as
ouard band fw=r U) .

| PFA = Probabiity of False Accept
Without adjustment
Desired 28.0°C 1 10%C
Measurement Temperature at Spread Locations, Indicating of Unit Undar Calibration: 29.0 °C
Measured Correction of UUC. | Guardband | Tolerance
Locations W ‘Conformity
') e {£*C) (£°C)
L) 29.03 0.03 0.46 1.0 Pass
2 29.08 0.08 0.49 1.0 Pass.
(5] 28.92 -0.08 0.46 1.0 Pass
a4 28.94 .06 0.55 . Pass.
#5 29.01 0.01 0.48 1.0 Pass
L 29.03 0.03 0.40 .0 Pass
&7 28, 008 0.54 10 Pass
e 893 -0.07 0,45 1.0 Pass
#9 28.90 <010 0.54 1.0 Pass
Coerection of UUC." = Measured Temporsiuie - Desired Temperature
The validity of the of 'y be for ofusa, oF impropar LS.

The End of Statements of Conformity

e el ofil e

s o, Lm .
ooa3 57 ewuin a0 sl
Trurh DCCOD 134 508 Wachiomenacie 57, Thtumes <911 Ao, Bmgeha. Piraksanang. Barghsk 12340 Thasond
T A 4100 . NIOTIE R TS £LT ot W oORoe-i AN W 806400

SPCC-FM-C31-0T: 23 Mov 2020

e

SPC Calibration Center T

Part of DKSH Group

Certificate No.: CH212357 Page: 30f3
Calibration Results:
Without adjustment
Measuremani Temparaiure at Spread Locations, indicating of Unit Under Cakbration: 280 °C
Locations 'x::‘::“’ e
"c) {"C) {£7C)
#1 2803 0.03 0.46
#2 29.08 0.08 048
w3 2892 -0.08 048
La 28.54 -0.06 0.55
L3 2801 oo 0.48
#6 2003 0.03 040
L 28.0 -0.08 0.54
L] 28.93 -0.07 045
L] 28.90 010 0.54
Temperature Distribution
Desired | Setling at Spread Locations {°C) Uncertainty
{"Ch (8] {"Ch #1 82 #3 w4 #5 86 L # B )
290 280 200 |20.03|29.08|28.02|26.94 (29,01 | 29.03 ) 28.91 | 28,93 | 28.00 0.55
Chamber Characterization
Indicating Measured Unformity Measured Stability Owverall Variation
{C) ("C) (£°C) ("c)
200 0.34 0.44 1.m

Mote: * Maximum encedainty of he each position

The End of Certificate

Lol 2l bl
890 BT 00. LT
o0 i srtnsela 57 owaapte D10 e
£OGEN 1184 B ey ‘Berguas 280 Totire:

Corr_Distribution & Max_Measurement Uncertainty

" Fob_Ma. KSPAZI 15010
Carrection {'C} Without adjustment
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SPC Calibration Center %‘R’l‘ SPC Calibration Center %RT

Part of DKSH Group
Part of DKSH Group
)
luaTedeudnmATosAUANgIMYR % & Certificate of Calibration
gk te—y
S —
wnefituim: KSPR2115010 Equipment: Cocled Incubator Certificate No.: C31212369
afimadnio; Cooled Incubator u: 250 Model: ESCC Issued Date: 28 November 2021
wanuruieios: 0213-0004 Sarial No.{or ID): 3021 Job No.: KSPR2115061
Manufacturer: OmRon Page: 1of 3
- ~ Condition: in Condition Ventilation Valve:  None
wT1aday () FEITHIY (74) Shelves{pc.): 9
11 Now 2021 Fwnaada 11 Now 2021 WA
Al | Tanknd dnf | Tanind Customer: Integrated Research Center Co.,Ltd.
Ganeral 122 Moo 2, Tambol Tha'noom
& O 1 @ o Amphur p P 25140 Thailand
2, il Main Swil
= (=] nEieTe Main Switch = O Environment Condiion:  Tamparature: 7 £ 3 14 *C
= o 3. mwiw Selector Key @& O Humidity: S8%RH & 35 %RH
= m] 4, nsusEReRa Display = B Vaoltage: 230 VAC 3 21 vAC
] ] 5 meiem fiam [ m] m]
[ O & Ay Lifviie oF Vartiation vales o I Lin Calibration Place: Integrated Research Center Co.,Ltd. { Environmental Laboratory 02 )
1 4
= m| 7. #nw Lever door open | close 2 o 22|\&UU2_TambuiThamm._ . .
Amphur Srimahaphate, Prachinburi 25140 Thailand
= [m] 8 dnm Door seal jm) O
"] o 9. mwwiTusosu Safety ] o Calibration By: Mr. Thanathom Phunook
] O 10, mehsusassunheraad = (m] Calibration Date: 10 Novembar 2021
o o P —— o o 1ufl The Methed used: In house method, SPCC-WI-16, base on TLAS-G20
Traceability; This certificata is traceable to the S1 Units maintained by Mational Institute
B | 0| """"‘ﬁ‘"q_“ : B | 0O of Metrotogy (NIMT), Thalland through SPC RT Co,, Lid. Certficate No. 10210013
Gl o 13, ARIEWIRAEN o Srudeton i) o
Dozl ¢ i i
— (M. Thanathom Phunook) {Mr. Uden Srichana)
I Person in charge Authorized signatory
vty Systom of Unds [50. 8 provides traceabBity of measurermant io
Mmonmmmwmnwmmwnhwm
Mr. Preacha Phooarsal ty which I obtaied from fhe standand ppied by
Deed) m provida awdmﬂnmm ﬂmm!n mmm Becordpnes with the Guide o Exprossion nfl.homlh'ra Meaasuremant
G
Service Engineer mmmumwwmﬁumwnommmmnwummum calbrrtod or sampied. The repon
shall it e rapeooduond excant = N without pproval of SPC AT Co., Lid.
Vi et el dia
e ok iy :;:' 23 57 e 21 i 024
o, s
T B B e iy T T 300 e S P 8 B At B 2‘.?‘..".::‘..,.‘...' i et SPCC-FM-CI1-87: 23 Nov 2020
T O XS X)) B XKNOO-XNE P O 0EE AL B0k PSRt 00 AN wwe T YW

gr:’ué Calibration Center %RT é?:’b Calibration Center %RT

Part of DKSH Group Part of DKSH Group
Certificate No.: C31212369 Pags: 2of3 Certificate No.: C31212389 Page: 3of 3
Calibration Results:
Before adjustment
Saefting: Indicating: R #: #3: M BR WE: M BB M9
20 2 2135 2083 22.04 2136 2046 2056 2071 20.68 20.76
After adjustment
Measwement Temperature at Spread Locations, Indicating of Unlt Under Calibration: 21 *C
Localions T::::‘;‘a;“ ol L
°C) °C) &"C)
# 2005 -0.95 0.74
#2 1848 -1.52 0.75
L3 2093 .07 0.4
Ll 20.18 0,82 0.3
#5 19,03 =197 0.96
Standard Installation Locations L] 19,19 -1.81 o.ez
Volume (Calibration Zone)= 422 (Liters) »” il il A
Inside chamber: W= 110 {om) D= 80 (em) H= 160 fem) ad Ay -1.52 0.75
Standard Locations (#1, 42, #3, 84} w= 11 (em) d= 6 (em) n= 30 fem) i i =158 i
Standard Locations (#5, #6, #7, #3): w= 11 {em) d= & (cm) h= 30 (cm)
#0: Geometric center of the chambar Temparatiira Distribution
Desirod | Salting it} T at Spraad Locations ("C) Uncertainty
Position of Std LEl a2 #3 #4 &5 #6 #7 &8 # "c) {°Ccy {*C} Ll B2 #3 # #5 L] # # # (£ cy
Channel of Logger 1 2 E: ] 4 5 6 T B a 20 20 21 20,05 19.48 1 20,93 | 20,18 [ 19.03 | 19.19 | 10.43 | 19.48 | 18.42 0.96
Defirifons Chamber Characlerization
i iy e The g ding of g davice which forms the integral part of the enclosure, 7 o T = Stabilly Dverall Varafion
Measured Temperature: The average reading of standards at any positions o kecation. re) e (#°C) o)
o Ui The maxi i if betwaen of any probes and the 21 185 0.56 252
atih Tocation which are obaervad al sama lime of at close observation time as Mote: * Maximum uncertainty of the sach position
possible 1o ine tha temg: pattam or h ity with the chamber at steady-state, The reference
proba is prefarably located in the geomatric centar of tha chambsr,
Stability: Th hal! ¢f graatest i of d at any one probe, The End of Certificate
Overall Variation The of i and d b o lime.
e andt ol iofa Wi et v ola
it o vatpin st ﬁ.ﬂ&“ﬁumnmmmmm_m.mm
B, DUJEY T 58 Wit 57, Sukturne 1UY W, Bangchak, Phassnvnd, Basghos 15200 Pind Eranen, 00003 1734 Sl Wchinabarmpatal 51, Sudturadt 1012 Rons, argchan, Phemnonend, Bnjass. 1200 Dahire

Tk 0 IS 4300 b TH0-IH8 Foc 0185 4000 Domoit inhacoofu-n o Wenehe s MG D0 SPCC-FMLCI-07; 23 Nov 2020 ok 0 DS 43Tt TOOAN0 P 0 25 SA Homeit inke agoofape-00m  Walsbhe: s -1 D SPCCFMCI1-07: 22 How 2020



gﬁ% Calibration Center %RT

Corr_Distribution & Max_Meosurement Uncertainty

[Part of DKSH Group
etion (0) .r»:)ﬂ:tsmusr
50
0 lupsradeudnmiaiasnrunugamag
0
20 .
16 = il KSPR2115061
oo witariafia: Cooled Incubator qu: ESCC
28 o wngamadas: 3021
2 :
30
4 avvasay ($u) fsIRdDY (A1)
-5
o 50 pey o P T 10 Now 2021 swnsRsada 10 Now 2021 WLIMR
were tndi | ik Uni | Taning
General
nul ez #1 MEL @SS a6 GET ARE ENS =Uscar(s)  =Unoer ()
] (m] 1. swi = jm]
] o 2 mwinm Main Switch 2] (=]
= o 3. nravinen Selector Key = (]
Temperature Distribution @ 20°C ke = & oamidniea Dislay = =]
Srd(E) Job_Mo, KSPR2115061 5 AT Waa
230 Afferodjvhvimik = a ) =) -
m] (m] 6. #nw Lever of Ventilation valve (m] a Tufl
220 & a 7. #@nmi Lever door open / close = m]
= (m] B, #nw Door seal = o
20 o [m} 2 pwhusseran Safety (m] ] Tilanateaau
jm] 10, mwiwesessnirrude = o
icead o ] 1M, sy 15 | a i
] =] 12, amwduadns =2 m]
9.0 -
()] o 13, anviswenon o amuiiaetos @ 0o
180
170 0w {Tnerun s 10 vet) Touusk :
E] 40 &0 80 100 120 140
—_— ——a Wl W B e o #T  —f]  ——&]
Mr. Thanathom Phunock
Service Engineer
skt il o
RGBT COL LTD.

eatydin 40 o 80
ronce D0OTY 144 5ok Woshromeony 7, Suatumal 011 Rood, Bengenalk, Framksanoeg. Bangiss 13060 Thatiand
T 0 S 400 et 30000008 o 0 S AL e, i apoodur o St s L

!éuﬁ’bé Calibration Center %RT 'SMF’”(') Calibration Center %RT

Part of DKSH Group Part of DKSH Group
\\_2‘1«,2 Certificate Mo.: C3212324 Page: 2of 3
Certificate of Calibration
ECTISTH
Pty
Equipment: Oven Certificate No.: 31212324
Modei: ED 115 lssued Date: 11 November 2021
Serial No.(or 10): 2019000001246 | Job Now: KSPR2114845
Manufacturer: Binder Page: 1of 3
Condition: New Ventilation Valve: Closad
Shelves{pe.): 2
Customer: Integrated Research Center Co.Lid. (IRC)
122 Moo 2, Tambol Thatoom,
Amphur Srimahaphata, Prachinburi 25140 Thailand
Environment Condition:  Temperature: 23'c x 06 ‘C
Humidity: STHRH & 36 WRH Standard Installation Locations.
Voltage: VRS 321 VA Volume (Galibration Zone)= 53 (Liters)
Inzide chamber; W= 51 (cm) D= 40 {cm) H= 52 {em}
Calibration Place: SPC RT Co., Ltd. (General Zone)
8 Standard Locations (W1, ¥2, #3, #4): w= 5 (om) d= 5§ {em) h=5 {cm)
88/168 Moo. 15, Bang Sao Thong Subdistrict )
Bang Sao Thong District, Samut Prakan 10540 Thailand Slandard Locations (#5, 46,87, 48  w= 5 (cm) d=§ {cm) h=5 (cm)
#% Geomalric canber of the chambar
Calibration By: Mr. Chaiwat Srisanguan
o D 8 i Position of Sid #1 | #2 | #3 [ #4 | w5 | w6 | m7 | wa | wo
“The Method used: I house method, SPCC-WI-18, bass on TLAS-G20 PHER Lo t fee s e )G Jleel] wii] ) ce
Traceability: This certificate is traceable to the SI Units maintained by National Institute

of Matrology (NIMT), Thailand through SPG RT Co,, Ltd. Cenificate No. G10210008 Definitions
Indicating Temperature: The averaga reading of Indicating device which forms the integral part of the enclosure,

Measyred Temperaturs; The average raading of standards 2l any pasitions or location,
/Hé :f/ %R I The dif of Botwean of any probes and the

iU bl o d atthe tocation which t i
(M. Chaiwat S n SPC AT Co., Lid (Mr. Udon S naj ion which are observed at sama time or at close observation ime as
P n Authorized signatory possibbe b (] patiarn of Q! with tha chambaer ai steady-state. The ralarence

Thes carifticats |s mauad the unis of measoresant ccordng 1o e Intomaional Sy il i of probe is praferably located in the geometric contar of the chambar,
International o o

The wated Is is the standard v tha coveragn fackr Moasurod Stabilfy: The one-half of greatast af d al any one probe,

confisencs of % L oo ads iy Exprassion af Uncerteinty in Moasuramen

{GUM). Overall Vardatior, The di of and ion firme.

Thass results may be affeciod By daviaticen from specfied cordiions. The results retats ony 10 the Rems Sstd, calitrated of sampled. The rper
‘shall not be roproduced awcept in ful wihoul pproval of SPCRT Ca, Lid,

et

BOOM 7 wererrustle 57 e WU SV b e——— 0 0 e 7wy L]
Tomech () 174 5 Weasamamasit 7 Pl COY 1704 5 Wt wmarmath 7. Sualnarmdl W11 P, B, Phestosrmny, Db, W0 it
T O e NN P ] U S ot o sl e Wit s SPCCFM-CI-0T 73 Now 2020 0 o D et NN e O 060 A Bt oo Wt s oo SPCC-FM-CI07: 23 Koy 2020



§P«C Calibration Center

KT

Part of DKSH Group
Certificate No.: C31212324 Page: 3of 3
Calibration Results:
Without adjustment
Measurement Temperatura al Spread Locations, Indicating of Unfl Under Calibration: 180 "G
Locations "'::::?.";" S G
°C} G (*°C)

#1 181.48 148 11
#2 181.42 142 1.1
#3 181.01 1m 11
W 181,11 wm 11
L5 181.53 1.53 11
#G 17967 033 12
#7 180.12 a2 1.1
#E 178.56 =144 12
s 178.01 =199 11

Temperature Distribution

Deslced | Setting | Indi T at Spread Locations {"C) Uncartainty
{"cy {"c) {'c) # #2 # w4 #5 L L L L] [E 0
180 180 180 1B14B1B1. 4218101181, 11[181.53/1 7967|180, 12178561 TB.01) 1.2
Chamber Characterization
Indicating Moasured Uniformity Measured Stabllity Overall Variation
"Ch {"Ch (£°C) {"Ch
180 a.T2 039 .80
Mote: * Maximum uncertainty of the each position
The End of Certificats

v e viE e
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“S“E'VC‘J Calibration Center
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SPCC-FM-CI1.07: 23 Nov 2020

SeRT

Part of DKSH Group

wwfilueni: KSPR2114845

wilmadnelio: Oven fu: ED115
winmauatas: 20150000012048
Ay (Ju) m3aada (i)
08 Nov 2021 R 08 Nov 2021 WA
ilnd | Taidnd nd | Taind
Ganara/

&= (m] 1. awld = O

(] (w] 2. minem Main Switch [ =] O

= [m} 3 i Selector Key (m] (|}

= O 4, muaawa Display & m]

o o 5 e viaa o (] Lift
= (] 6. dnw Lever of Ventilation valve = O

in] jm] 7. #nwmi Lever door open / close (1] =]

= (m] B.  dnw Door seal = (]

=2 | 9. meiwrussessuy Safety ] (m}

o 0 10, il [=] =] Lifl
(m] (] 1. meiewassaeed ] O gt
2 o 12, arwdedos & O

@ (] 13, Anewwaion o arufkeetoe @ o

el ;

Mr. Chalwat Srisanguan
Service Enginear
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Corr_Distribution & Max_Measurement Uncertainty
Job_Ms. KSPR2114345
Without adjustment
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Temperature Distribution @ 180°C
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SPC Calibration Center
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KRT

Part of DKSH Group
o
%@f Certificate of Calibration
E WA
peatsdy
Equipment: Oven Cartificate No.: C31212370
Model; ED 115 Issued Data: 07 December 2021
Serial Mo.(or 1D): 950360 Job Mo.: KSPR2115009
Manufacturar: Bindar Page: 10of 4
Condition; in Condition Ventilation Valve:  Closed
Shelves(pc.): 2
Customer: Integrated Research Center Co. Ltd.
122 Moo 2, Tambal Thatoom,
Amphur Srimahaphate, Prachinburi 25140 Thailand
Ci Temg 28C T 14 *C
Humidity: 57T WRH & 28 %RH
Vaoltage: 231 VAC t 22 VAC
Calibration Place: Integrated Research Center Co.,Ltd. { Envirenmental Laboratory 02 )
122 Moo 2, Tambol Thatoom,
Amphur Srimahaphote, Prachinburi 25140 Thailand
Calibration By: Mr. Thanatham Phunook
Calibration Date: 10 November 2021
The Method used: In house method, SPCC-WI-16, base on TLAS-G20
Traceabllity: This certificate is tracaable to the SI Units maintained by National Institute

e

{Mr. Thanathom Phunook)
Person in charge

Tris Corficas 5 e (ho unis.

of Metrology (NIMT), Thailand through SPC RT Co,, Ltd. Certificate No. C10210013
w1 00 dafin
{Mr, Udan Srichana)

SPC RT Ca., L.
Authorized signatary
of easursenant Bocordng o the Infernational System of Unfts (51, It provides Faceabify of measursment 5o

‘national
Tha maasransent uncarainty st

a3} fo privida & fovel of cofidence of

UM,
ety may Do affeched by

Trase from spectied condrone.
shall not bo reproduced expect in Wl without approwal of SPC RT Ce., L,
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SPC Calibration Center

é'I“:E Calibration Center

SERT

Part of DKSH Group

Page: 2of4

Certificate No.:

C31212370

Standard Installation Locations
Volume {Calibration Zona)= 55 (Liters)
Inside chambar: W= 60 (cm) D= 40 (cm) H= 48 {em)
Standard Locations (#1, #2, #3, #4): w= § (cm) d= 5 {cm) h='5 {cm)
Standard Locations (#5, #6. #7, #9): we 8 (em) d= 5 (em) h=5 {cm)
#9: Geometric centar of the chamber
Position of Std LAl w2 w3 Ll # #6 #7 # #9
Channel of Lagger 1 2 3 4 5 L] T 8 a

Definitions
Indicating Temperature: The average reading of indicating device which forma the integral part of the enclosure,
Moasured Temperature: The average reading of standards al any positions or location.

The i of batwaen of any probes and the
atthe lecation which ars observed al sama time or at close obsenation lime as
possible to ine th P pattarn or h with the chamber at steady-state. The reference
probe is p located in the canter of the chamb
‘Stability: Tha one-half of greatest of at any one proba,

Ovarall Varlatior, The diff ol tirma,

anrcan Frsevemar e 140
1195 Sl Werhirsbarast) ST Subfum® 103/ Pt Dongetcd, Phrskhorang, Banias 263 Trassnd
=

AXNN Fax: 0SS AN Bk induapoolioneoioom Wekshe: s i1 50 SPCCFM-CILOT: 23 Mow 2010

T

Part of DESH Group
Cartificate No.: C31212370 Page: 4of4
After adjustment (Cont.)
Measuremen! Temperature at Spread Locations, Indicating of Unit Undar Calibration: 180 °C
Measured - "
oG Papacie Corraction of UUC. Uncertainty
"G} {°Ch {£°C)
L3 180.93 0.83 0.85
L3 181.30 1.30 0.83
#3 179.91 -0.09 0.85
# 180.27 027 084
W5 179.65 035 0.83
" 180.64 064 0.80
# 178.08 -1.91 0.B8
#8 179.90 0.10 099
#0 179.29 071 0.83
Temperature Distribution
Dasired Seting T at Spread Locations {"C) Unecertainty
{'ch {*Cy {*C) W |82 | 83 | wa |45 | @ | #7 | w8 | w0 [ER
160 180 180 1B0.65{181.30(179.91/180.27/175.65 A4§178.00[172.90/179, 0.9
Chamber Characterization
Indicating Measured Uniformity Measured Stability Overall Variation
] "G} {£°C) ')
180 2.6 047 362
Note: * Maximum uncertainty of the each position
The End of Certificate

i i el bl

SR

Brrh (0003 114 S Washiumamasine
T 300 Mt TN P 0 80 AL B

Fravaryete w1 Tt oy W)
57, Butugmdl 1011 P, Bamgcio, Prvckdunong. Bangick 1280 Trotnd.
[ttt e g

SPCC-FM-CI1-07: 23 Nov 2020

SPC Calibration Center

T

Part of DKSH Group
Certificate No.: Canzro Page: 3of4
Calibration Results:
Before adjustment
Safling: Initicating: LAEE -3 83 #4:  #5 &5 #T: #E wa:
104 104 106.59 106.78 106.07 106.49 104.76 104.79 103,90 105.22 105.27
After adjustment
Measuremant Temperature at Spread Locations, Indicating of Unit Under Calibration; 104 °C
— T:‘:::;:L Comection of UUC, | Uneertainty
"G} °C) ]
#1 105.20 120 078
#2 10519 119 079
#3 104,85 0.85 o078
wa 105.02 1.02 073
L 104.00 0.00 0.78
#6 104.04 0,04 0.80
#7 102.84 -1.16 0.86
wa 103.89 011 .64
&3 104.17 0a7 0.78
Temperature Distribution
Desired | Sefting [ s Temp at Spread Locations {*C) Unarainty
{°C} "c) {c) #1 #2 #3 4 W5 L L #a # {£"Ccy
104 104 104 [105.200105.181104 85{105.02]104.00/104.04{102,84[103.89(104.17] 0.86
Chamber Characterization
Indicating Measured Linifarmity Measurad Stability Overall Variation
{'c) (] {£'C) {c)
104 1.76 0.33 295

Mota: * Maximum uncerainty of the aach position

Cerr_Distribution & Max_Measurement Uncertainty
Jab_MNe. KSPRZ115009

After adjustment

SPCC-FM-C31-07; 23 Nav 2020
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e T SPC Calibration Center %RT
s} Job_Me. KSPR21 15009

187.0 After fgmard Part of DKSH Group
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= (=] 3 mahu Selector Key [m] [m]
(] o 4. mvsusmona Display = m]
m] o 5 mEiw Waan o =] f
=] ] 6. dn Lever of Ventilation valve @ o
(=] O 7. #nw Lever door open / close =) 0
] a 8. dnw Door seal o] =]
= [m] 9. meiwiutsesuy Safety = m]
o a 10, msieeessnheaniu =] o Tl
m] a 1. M o (] it
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Part of DKSH Group Part of DKSH Group
Cedificate No.: Cinzam Page: 2of4
Certificate of Calibration
Hot Air Oven Certificate No.: C31212371
UF 110 Issued Date: 26 November 2021
Serial No.for ID): B417.1014 Job Mo.: KSPR2115058
Manufacturer Memmert Page: 1of 4
Condition: In Condition Venfilstion Valve:  Open (Half)
Shalves(pe.): 2
Customer: Integrated Resaarch Center Co.,Ltd.
122 Moo 2, Tambol Thatoom,

Amghur Srimahaphote, Prachinburi 25140 Thailand

Environment Condition:  Temperature: 2°C + 10 °C
Hurmidity: S9%RH £ 3.8 %RH Standard Installation Locations
Vollage: WVAc £ 22 VAC Veluma (Calibration Zone)= 46 {Liters)
Inside chamber: W 50 (cm) D= 40 (om) H= 48 (om)
Caltwation Place: Integrated Center Co. Ld. ( Environmental Laboratory 02) Standard Locations (i1, #2, 83, 84} w= 5 {om) d= 5 (om) he 5 (em)
122 Moo 2, Tambol Thatoom, Standard Locations (85, 46, #7, 88} w=5 (cm) d= 5 (om) h=5 fom)

Amphur Srimahaphote, Prachinburi 25140 Thailand
#3: Geomalric center of the chamber

Calibration By: Mr. Thanathom Phunook
Calibration Date: 10 November 2021 Fiian.of Skl i c I O N A T L
The Method used: In house method, SPCC-WI-18, base on TLAS-G20 Channel of Logger i HERE O L I I
Traceability: This certificate is traceable to the S Units maintained by National Institute

of Metralogy (NIMT), Thalland through SPC RT Co, Ltd, Certificats No. G10210013 Definitions

Indicating Temperature: The average reading of indicating device which forms the integral part of the enclasure,

Maasurad Tamperature: The average reading of standards at any positions or location.
S?ﬂfﬁ' %R I The iff of betwaen of any probes and the

T T — :
SPC RT Co.. Lid

= at fh location which are observed al same time or at close obsarvation ime as
{Mr. Thanathorn Phunook) (Mr. Udon Srichana)
i ossibie o d ine the pattom or with the chamber at steady-state. The reference
Person in charge Authorized signatory B
This canificats is isuad the unes of socceding 1o tha of Ut {51), 1L peoices inssimdiity of messsuremant to probae is preferably located in the geomatric centar of the chamber.
Irtarnatonal of e laboratonas.
The messusment uncartainty strled s tha " i obaa mutpled by tactor Stabilify: Th half of graatest i of at any ona proba,
o=y of S5%. I is determined in accordance with the Guide o Expression of Uincarainty in Meisaement
G, Overall Vardatiom The and mini by tima,
Thate reslts may be affected by doviations from specfied condfons. Tre msults rlia ondy 10 g Bema lnsied. calbrated of sampled. The reoort
shall nod ba reprocuced except in ful witul spproval of SPC RT Cou L.
whiln e i e e e e et
BRC AT COL U on.ur.\
v oood e 2 ok G003 o oot 57 s Y o o i e
Bench GOO0Y 194 Soi Wochirshamackt wmmmwwmm Beprce (OOC3 lmwma!mmmmmmmw
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é?f’ué Calibration Center %RT §?’E Calibration Center %RT

Part of DKSH Group Part of DKSH Group
Certificate No.: Ca1212am1 Page: 3of4 Certificate No.: Cata1asm Paga: 4 of 4
Before adjustment Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration: 180.0 °C
Seftting: Indicating: B B B me: BS NE AT BB W9
104.0 104.0 105.04 104,23 105.23104.17 103,18 103,65 102.34 103,49 103.97 Locationg 7:‘::::::‘?'9 OB LS o)
After adjustment "c) °c (£°C)
Measurement Temperature at Spread Locations, Indicating of Un#t Under Calibration: 104.0 °C #1 182.14 2.14 059
&2 180.58 . n.gs
P T:f:"&::o Correction of UUG. | Uncertainty = = :: =
e e £"C) #4 160.35 0.35 0.68
#1 104.94 0.94 043 s 178.85 135 0.63
#2 104,34 0.34 043 L 179.35 -0.65 0.68
3 105.18 1.18 0.43 LI 1TLTS -2.25 0.69
Ll 104.24 0.24 042 e 178.95 -1.05 0.68
&5 103.46 0,54 043 L 180.24 0.24 0.68
#E 103.78 022 042
LG 102.93 -1.07 0.43 Temperatura Distribution
B8 10381 -0.39 043 Dasired Setting ! T ol Spread Locations {"C) Uncartainty
# 10408 0.08 043 {"¢) ey (] L1 #2 #3 4 #5 #6 L1 L] L] {&"cy"
180.0 180.0 180.0  [182.14]180.58/182 44{180, 3511 78.65)170. 35177, 75{178.95180.24] 0o
Temperature Disinbution
Dasised Setting i T at Spread Locations ("C) Uncertainty Chamber Characierization
("C) {'C) {’C} # L3 3 L2 #5 5 #7 #a & (Ecy Indicaling Measured Uniformity Measured Stability Overall Variation
1064.0 104.0 1040 [104.94)104. 34105, 18{104.24)103.45102, 78{102.931103.61104.08] 0.43 ey ("G} (®*C ey
120.0 257 017 4.94
Chamber Charactarization Mote: * Maxdmum uncartainty of the each position
Indicating Meazured Uniformity Meagured Stability Ovarall Variation
o) o) (£*C) e
104.0 E-4) on 244 The End of Certificate
Note: * Maximum uncertainty of ihe each position
gﬂﬁ’%ﬁm&nmwmmmmmw x:aﬂu g b ¥ i
330 e T T 04 Rt P e e 4 Tt SPCEFMCIO7 23 Now 2020 0T 100 OO0 P B A1 B Ao W e SPCC-FM-CI-0T; 23 Nov 2020

Temperature Distribution @ 180.0°C
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gﬁ’% Calibration Center

SERT

Part of DKSH Group
Tunsiaday ﬂn1ma1mmuauqmm_19
il KSPR2115059
wilsirdaafio: Hot Alr Oven fu: UF 110
et B417.1014
wareday (Ju) ATIREIY (F4)
10 Mov 2021 Fwnnsinda 10 Nov 2021 MR
unk | Lind dnd | Lok
Ganaral
7] o 1. awhi = O
(=] ui] 2. mywbeu Main Switch =) =]
(m] O 3 pvabe Selector Key (7] [m]
] o 4, maudrana Display &= m]
(] (3] 5 mai e faa @ =]
= (] 6. gnm Lever of Ventilation vahe &= [
= (m] 7. Anw Lever door open f case = |
= o B, @nw Door seal =] 0
= (=} 9. nwiweeaessu Safety = o
o o 10, msiewsrsunim s ] o nin
(u} o 1M mww s o o in
=) o 12, aniaedo im] o
@ o 13, dnvewIseey o dnuidiatos = m]

wunain ;

Mr. Thanathom Phunook
Sarvice Enginesr

whin el ol ol
BFC BT G0, LD

gPC Calibration Center %RT

Part of DKSH Group

Certificale No.: 07210508 PageZof 3

Calibration Results:
pH Scale
Vs PSS USRS ey
{mv) (mv) Errar (m) {pH)
414.12 414 <012 0.00 0.58 2.00
354.86 355 0.04 1.00 0.58 200
2958 295 -0.80 20 0.58 200
23664 236 064 a0 0.58 200
177.48 w7 048 401 0.58 2,00
1832 18 -0.32 500 0.58 200
59.18 80 0.84 .00 0.58 200
0 o 0.00 7.0 0.58 200
-59.16 -59 0.18 801 0.58 2,00
-118.32 -118 032 a.0 0.58 200
7748 -A77 0.48 10,01 058 200
-238.64 <236 064 11.00 0.58 200
-2858 -285 0.80 12,00 0,58 200
-354.98 -355 -0.04 13m 058 200
“414.12 414 012 14.01 0.58 200
i e el e
Tl o S g R s sk
Mewnch 20003 194 Sol T, Sttt 1241 Rocd, Bangohok. Preskhonsng, Bargess WRT Traterd
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Ié*l‘:’“c Calibration Center %la |

Part of DKSH Group
S : : :
& Certificate of Calibration
Haliglle? ey
=
Equipment: pH METER Certificate No,: COT210589
Modal: Seven2Go 52 Issued Date: 15 November 2021
Serial No. (or1D.): B&33888757 Job No.: KSPR2115014
Manufacturer: Metiler Toledo Page: 1ol 3
Electrode Serial No.: 8455058 Model:  InLabExpertGo-ISM Brand:  Mettler Toledo
Condition; In Condition
Customer: Intagrated Research Center Co..Lid.
122 Moo 2, Tambel Thatoom,
Amphur Srimahaphote, Prachinbur 25140 Thailand
En v Temp 27 °C + 02 'C
Hurmidity 578 %RH + 45 %RH
Calibration Place: Integrated Research Center Co.,Ltd. (Environmental Laboratory 01)
122 Moo 2, Tambol Thatoom,
Amphur Srimahaphote, Prachinburi 25140 Thailand
Calibration By: Mr. Piyapat Saidoung
Calbration Date: 10 November 2021
The Mathod used: In house mathod, SPCC-WI-58, base on ASTM E 70-07
Traceability: This cerificate is raceable to S Units, Sampla Test is assured through primary

meauremant mathod Hamed cell, through CPAchem Ltd. (ISONIEC 17034) Certificate
No. 762770, 762772, 162771 And pH Scale traceable to the SI Units maintained by
National Institute of Metrology (NIMT), Thalland through Industrial Foundation
Elecirical and Electronics Insfitute Certificate No, 0771EL20

1 ﬁ&-{“ 2

(Mr, Piyapat Saidoung) {Mr. Dumrong Boonsopon)

Person in chargs Autharized signatary
i o Sywtem af Linits {34, 1t prosices tracsatiity of measunement to infematonal
othar
The maasarement unceriainty stabed is the eqanded uncertainty which from =2
corfdorca of 95 nis in poordarcn wiF the Gude b Exprossion of Lincatainty n Medsare=snt (GUM).
Thaea resuts may be affeciod by devialiors from The resutis fasded, ngioet. Tha repoe shll not

ba rproduced secect in Wl without spgrevl of SPC RT Co., Lid.

whin e df e

P AT 0. LD

oo oo ST awapyite Wived 71 e

B 0O 14 el ST, Skuen 10V) Rsst, Bargeren, Prveironies; Sargess (83 Tritina
o0 1193 4330 st TNOH008 e D 73 4524 Bt WateoBupsrtion Wabeew wewsstelcon

BPCC-FM-COT-10: 23 MNov 2020

SERT

Part of DKSH Group

ST"?J Calibration Center

Cartificate No.: C07210592 Page 3ef 3

Electrode Test Results*

The three-point calibration using three standard buffer solutions; pH 4.008 , pH 6.982 and pH 10,015
The practical slopa of the pH electrode; 58,34 (m\WpH), 98.61%

The zero point of the pH electrode; 7.15 (pH)
Sample Test Results
Standard Buffer Unit Under " Uncertainty of
Solution {pH) caibrabonpHy. | DI | it (o [COFeeaR Fadior (k)
4.008 4,01 0.002 0.0072 200
§.082 T.00 0.018 0.0097 2.00
10015 10,01 0005 0013 200

* Calibration Marked * Not TISI Accredited * in this Cedificate have baen induded for complateness.

The End of Certificate

SPCC-FM-COT-10: 23 Nov 2020



té'l"-% Calibration Center

Junsrasaudnmmiaiasindunanaoy

SEKRT

Part of DKSH Group

v KSPR2115014

wfleiatasiia: pH METER 4u: Seven2Go 52 suruaueSae: BE33B35757
AYTeEDU ($u) wsTaan (s
10 Now 2021 ERUTAETE e L] 10 Nov 2021 WA
alnd | Lo dnd | Lidnd
Ganeral
[} o 1. ewaysnaio ] o
= o 2. evwiatn | wadldoon, muluuanetay | @ o
= o 3. a'ma fa - n wwias (On-Off Swicth) = o
@ | o | 4 e Keypa) @ | O
2 a 5 wies (Display, Sereen Contrast) = m]
Spectopholometor
[m] m] 8 usadiulvivh (Battery Backup) >= 2.5 VDC O 'm]
o o 7. dny yaurviRiu (Wavelength Contral) | [ o
o | o 8. Al (Wavelengih Check) =) m]
] m] 9. wwawiullauss (UV < 3,000 hour) ] [m]
o O 10, uanriwflaus (Visible < 5,000 hour) o o
o o 11, sediawanndnat (Carousel Module) 0 0
[ Mafer and Conductiity Meter
(] ] 12 Aeilwsa ( E de and C Cable) | @ n]
i m] 13, swdivdvsazauiu Electrode (Level KCL ) a m]
] ] 14, shilnfulaiu Electrode (Dust Protection Hood) [ ju]
0 [u] 15, wviulfaTnen (Stand) o o
Turbidimefer
0 | o | 16 fermaguiinge (No Sample) o | o
o o 17, wdunvdasdrzuds (== 25 T 3.0) o (]
Automatic trator
o o 18, dinw Piston Burettes im] =]
] o 18, Function Rinsing and Dosing [m] m]
(] (] 20, sanmamwrwsssglnsnilssnay (m] o
syl ;
Mr. Piyapat Saldoung
Service Engineer
Vhin a4 e ke
EASE B e
0 U 00 B, J00-1008 S 9 780 4 -k oo oo Wasare: EPCC-FM-RIN-0E 23 Nov 2020
Btz Lt )
SPC Cadlibration Center %RT
Part of DKSH Group
Cartificate No.: C07210600 Page 2of 3
Calibration Results:
pH Scale
Input pH Meter Reading Umw::m ooy
(mv) {mV) Ervor (mV) (pH)
41442 414 -0.12 a.00 0.58 200
354.96 355 0.04 1.00 0.58 200
2058 26 0.20 200 0.58 200
236,64 37 0.36 3.00 0.58 200
177.48 177 .48 4.00 058 200
118,32 118 -0.32 5.00 0.58 200
59.18 59 0.16 6.00 0.58 200
o ] 0.00 7.00 0.58 200
-50.16 -5 0.8 8.00 0.58 200
118,32 -118 -0.88 2.00 0.58 200
-177.48 -178 052 1000 0.58 200
23864 -237 0,26 11.00 0.58 200
<2958 -296 020 12.00 0.58 2.00
-354 96 -355 -0.04 13.00 0.58 200
414.12 414 012 13.99 0.58 2.00

sPo R Lo D,

00003 11 eerhrerinds 57 sulryeTn 1007 AR inewte e R 15260

timren 114 ol Weshatammohit 37, Sukbume 39111 Aood, Dangenos, Pkt Danghas: Y10 Tratarst
e 0 75 00 £ 30003008 ——

SPCCFM-COT-10: 23 Now 2020

S"F'EJ Calibration Center

‘SRT

Part of DKSH Group
75 Certificate of Calibration
R
Equipment: pH METER Certificate No.. COT210600
Maodel: SevenEasy Issued Date: 15 November 2021
Sarial No. (or ID.): 1232025225 Job No.: KSPR2115015
Manufacturer: Mettler Toleda Page: 1of 3
Electrode Seral No.: 1220653 Model:  405-80-T-PA-SBM120pH Brand:  Mettier Toledo
Condition: In Condition
Customer: Integrated Research Center Co.,Lid.
122 Moo 2, Tambel Thatoom,
Amphur Srimahaphote, Prachinburi 25140 Thailand
Envirenment Condition: Temperature 259 *C L 02 'C
Hurridity 632 W%RH + 0.0 WRH
Calibration Place: Integrated Research Center Co.,Ltd. (Environmental Laboratory 01)
122 Moo 2, Tambol Thatoom,
Amphur Srimahaphote, Prachinbun 25140 Thailand
Calbration By: Mr. Piyapal Saidoung
Calibration Date: 10 November 2021
“The Method used: In house method, SPCC-WI-58, base on ASTM E 70-07
Traceability: This certificats is traceable to 51 Units, Sample Test is assured through primary

meauremant mathod Hamed cell, through CPAchem Lid, {ISONEC 17034} Cerlificate
Mo, 762770, TE2772, 762771 And pH Scale traceable to the S| Units maintained by
National Institute of Metrology (NIMT), Thailand through Industrial Foundation
Elactrical and Electronics Institute Certificate No. 0771EL20

(Mr, Piyapat Saidoung)
Person in charge

SRRT

A LS edd

EPC RT Co. L4

O

{Mr. Dumrong Boonsopon)
Authorized signatory
This corficati i Beuod iha un2s of measuresent according 10 1h Iierabional Systom of Linta (51), 1t provides rsonatilty of moasurament to intematonal
labormtores.

multiplied by the coverage facker (k) 16

. It s Gstormired

e Gukde o E ol U

These rosdts may b sfiecied by deviations from specfied tondBons. The rosults relate ondy o tha Beees lesied, caltyaiod o sampled, Tre egon shall nol
e mproduced wecapl in 4l wihout spproval of SAC RT Co. Ld

Wi o il e

@RQ BT CO. LT
v s 184 werheTmenle 57 e 04 eveaTE g PpRmenTn K25

§T='E Calibration Center

Electrode Test Results®

Certificate No.: CO7210600

SPCCFMLCOT-10: 23 Now 2020

SRT

Part of DKSH Group

Paga3of 3

The three-point calibration using three standard buffer solutions; pH 4.008 , pH 6.982 and pH 10.015

The practical slope of the pH electrods; 58.40 (mVipH), 98.72%
The zero point of the pH electrade; 7.05 (pH)
Sample Test Results
Standard Buffer Unit Under Uncartainty of
Solution (pH) Galibration (gH) Differance (pH) Measurement (pH) (Coveraga Factor (K)

4.008 400 -0.008 00072 200
6982 7.00 o.ma 0.0087 200
10.015 10,01 -0.005 0m3 200

* CalFbration Marked * Not TISI Accradited ™ in this Certificate hava been included for completaness.

The End of Certificate

SPCCFM-COT-10: 23 Nov 2020
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Part of DKSH Group

ey KSPR2115015

slmndadfa; pH METER 4u: SevenEasy antiamAlos 1232025225
wTraday (Ju) nyTaAaY {ah)
10 Now 2021 Tumannada 10 Nov 2021 WM
dnf | Lidnd dndt | ek
General
ArAysiadas

Arrdzae ( soalaiing, muli-uamatas)

F
2
3. dwe O - e wos (OnOff Swicth)
4
5

H |E (= & &
o|o|oio|a

B8 (&= (8
oO|o|jojoo

whinm (Keypad)
wiaa (Display, Serean Contrast)
Spectrophotometer

0 O 6. useiwlvh (Battery Backup) >= 2.5 VDG o =]
o o 7. W fanarmeiai { wth Contral} | [ o
[m] [m] 8. AR (Wavelength Check) O O
[m] ju] 9. wwmorwileu (UV < 3,000 hour) (] [m]
O o 10, uvmerwilaud (Visible < 5,000 howr) =] ]
(=] (=] 1. waekauauiaann (Carousel Module) (m] o

i Meter and Conductivty Mefer

=] o 12, MulnTnse | Electrode and Connection Cable ) o] =]
= o 13,  ssfivdviasasiu Electrode (Level KCL ) = (m]
= o 14, shiefwlatn Electrode {Dust Protection Hoot) [ o
m] o 15, wduddiain (Stand) 0 ]
= =] 16, eammuivigm (No Sample) jm =]
o [m] 17, ssfunisdsesenes (>= 2.5 T 3.0 O [m]
Automatic titrator
o 0 18.  anw Piston Burettes 0 =]
(=] [u] 19.  Function Rinsing and Dosing (=] [m]
o o 200 suumasngsasglnnay a o
wuPaysiuuealy ¢
Mr. Piyapat Saldoung
Sarvica Engineer
i B e e

SPC Calibration Center

SPCC-FM-R31-02: 23 bov 2020

SERT

Part of DKSH Group
Cerlificate No.: G07210601  Page2of 3
Calibration Results:
pH Scale
Nk i ey (‘::M Coverage Factor (k)
(mv) ) Error {mv) (oH)
41412 4181 002 0,000 0.085 2,00
354 96 3549 -0.06 0.999 0.085 2.00
2058 2058 0.00 1,900 0,065 200
23664 2368 -0.04 3,000 0,065 200 |
177.48 1774 -0.08 4.000 0,065 2.00
118.32 1183 0.02 5000 0.065 200 |
5916 591 0.0 6.000 0.065 200 |
0 00 0.00 7000 | o0es 200
-59.16 59.2 004 8,000 " 0085 200 |
B 4183 002 | eo00 0,065 200
T 775 002 10,000 0,065 200
23664 2367 0,06 11000 0,065 200
2958 2959 010 12000 0,085 200
5498 3550 004 13,000 0085 200
21412 4142 08 13999 0.065 2,00
mre e

com e Fees Fa i
B GOCO3 14 Sk Weirolamaahd 57, Sukivsm? 061 Ria, Begcbet. Proskioncog. fergeos. 15060 Thasared
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SPC Calibration Center

KT

Part of DKSH Group
Certificate of Calibration
pH METER Certificate No.: COT210601
Modal: SevenGo Duo SG98 Issued Date: 15 November 2021
Serial No. (or 1D.); BU32068738 Job No.: KSPR2115069
Manufacturer; Mettlar Tolado Page: 10of 3
Electrode Seral No.: g7032Ta Modal:  InLabExpertGo-5m-ISM  Brand:  Matter Toledo
Condifion: In Condition
Customan: Integrated Research Center Co.,Ltd.
122 Moo 2, Tambol Thatoom,
Amphur Srimahaphote, Prachinburi 25140 Thailand
Environment Condition: Temperature - 7 ! + 3 02 *C
Humidity 566 SRH + 07 %RH
Calibration Place: Integrated Research Center Co, Ltd. {Environmental Laboratory 01)
122 Moo 2, Tambol Thatoom,
Amphur Srimahaphote, Prachinburi 25140 Thailand
Calibration By: Mr. Piyapat Saidoung
Calibration Date: 10 Novambar 2021
The Method used: In house method, SPCC-WI-58, base on ASTM E 7007
Traceability: This certificate is traceable to S1 Units, Sample Test is assured through primary

meaurement method Hamed cell, through CPAchem Lid, (ISOWEC 17034) Certificate
No. 762770, 762772, T62771 And pH Scale traceable 1o the SI Units maintained by
Natonal Institute of Metrology (NIMT), Thailand through Industrial Foundation
Electrical and Electronics Institute Cerfificate No. 0771EL20

SERT o)

VG LoaRd ond daffa
SPCRT Co.. Lid

{Mr. Piyapat Saldoung) (Mr. Dumrong Boonsopon)
Person in charge Authorized signatory

This centSicate is issund the ueits of messurement sccording & e Intematonal System of Units (37). 1t provides Eacoabidty of meamurement 10 nemesonsl
or national stendand o ofer recognioed naficnal standend labiewenns.
mmlmmnmwm-mmummmnwmmmmmmmmrwr?m
provade  lovel of confidoncn of 25%. 0l T Guide 1 Expression of [ 3
mmmmuyw.‘feamn,mmmm.rmmmwnmmnw.n&rﬂm«mTn-mw‘-w_lnu
B reprodoced eecet in Tl without appeovel of SPC AT Ca., Lid.

e e
e 02188 4320 Fxt.

SPC Calibration Center

o Wochemhamaoei ST Sukhuet 201 il Bungcrk. Phrmksnong, Bangis 42380 Tratnd
2000208 watatn

57 syt wta

Evnt SPCCFMCOT-100 23 Mov 2020

SN

Part of DKSH Group

Certificats No.: C07210801 Page3of 3

Electrode Test Results*

The three-point calibration using three standard buffer solutions: pH 4.008 , pH 6,982 and pH A0S

Tha practical siope of the pH electrode; 58,45 (m\VipH), 88.80%
The zero paint of the pH electrode; B.80 (pH)
Sample Test Results
Standard Buffer Unit Under g Uncertainty of
Solution (pH) | Calibraton (pry | TTENRBHY | o rement (o |COVERa0e Factor (k)

4.008 4.007 ~0.001 0.0070 204
B.os2 6,962 0.000 0.0085 200
10.015 10.014 -0.001 0.013 200

* Calibeation Marked * Not TISI Accredited " in this Cartificats have been Included for complatenass.

The End of Certificate

e il el
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vl cooen 57 gy sy e
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Eﬁé Galibration: Conter %RT ’S‘IE'C Calibration Center %RT

~ Part of DKSH Group
Part of DKSH Grou)
Tunsredauanmiadasinfournaay * ’
l. 14,
werflue: KSPR2115068
aflmadaofia: pH METER 1t: SevenGo Dua SGS8 wrwmeds: BO32068736 Certificate of Calibration
AvTdDy (u) mEDY () it
10 Now 2021 Ve iuin 10 Nov 2021 g Equipment; SPECTROPHOTOMETER Cerificate No.: C0B210548
dnd | hidnd Und | Tnind Model: DR3900 Issued Date: 16 November 2021
Geaneral Serial No. {or 1D): 1918120 Job No.: KSPR2115013
[m] [m] 1 n'nnﬂuuqdm‘iau [m] o Manufacturer; HACH Page: 1of 3
= o 2. eauin ( valdhot, mutuwanetay | @ o Condition: In Gondition
= o 3. aw O = un 1iae (On-OF Swicth) = o
@ o 4 tnm (Keypad) o o Customer: Integrated Research Center Co.,Ltd.
@ | O | 5  wio(Display, Scresn Contrast m | o ¥22 Moo 2, Tambol Thatoom,
Spocirophetomeler Amphur Srimahaphote, Prachinburi 25140 Thailand
o [=] 6. usedulvhdh (Battery Backup) >= 2.5 VDG o o
=) = ¥ e niu (Wavelength Control) a = Environment Condition: ~ Temperature 237 ¢ * 01 *C
5 = B, Wi Werent Gk p 5 Humidity 815 WRH % 28 %RH
=] =] 9. uwawindiau (UV < 3,000 hour) =] =] )
= = 10 usmwadaaes (Visbie < 5,000 hor) = 5 Calibration Place: Integrated Research Center Co. Ltd.{ Environmental Laboratory 01 }
o 0 1. sadiauanuding e (Carousel Module) o o Tz Mone, Tambol Theloom,
o Meter amd Moter Amphur Simahaphote, Prachinburi 25140 Thailand
= =] 12, frTnse (B and Ci Cable } = o .
o o 13, swfudrireanun Elecirode (Level KCL ) ol o 8 o ol s
Calibration Date: 10 Nowamber 2021
=) [m) 14, shladuilany Electrods (Dust Protection Hood) =]
The Method used: In house method, SPCC-WI-24, base on ASTM E 27508 and ASTM E 387-04
o (m] 15, wviuldaTnen (Stand) (=} (m]
Traceabllity: This certificate is fraceabla to the CRM maintained by National Institute of Standards and
g — Technology (NIST) through Stama Sclentific Limited.
ju] (m] 186. mm‘\w?aﬁchlﬁq (Mo Sample) . 0 ju | The standard for Wavelength Certificate No. 83907 and 83914
o [u] 17, shumssoinsvae (>= 2.5 lidie 3.0) o m] The standard for Photometric Cerfificate No. 84010
tirator The standard for Stray light Certificate Mo, 85761
o o 18.  @nwi Piston Burattes =] [w]
o im 19, Function Riising and Dosing o o O
n] ] 20, smnmamwraasginenilsenoy O o %RT
wanflinuieni i 135 1oaRE indf i
{Mr. Preecha Phooarsal) DL SO, (Mr. Dumrong Boonsopon)
Parson in charge Autharized signatory
Mr. Piyapat Saidoung This certileats i 500 the Wits of MGRILTMON Sceiing 10 the itsmatonsl Systom of Uts [51). It provides iracostibty of mossursment to intomaioeal or
" ot 2
Service Engineer Tra st uncarainty 1swed i tha mparded uncarsinty which bs obtaired from B muitichad by aga facter (k=Z) 1
prowida a level of confdence of approvmataly S5%. 1 is detormined in accontance with the Guide 1o
Thete resutts may be sftecied by deviesons o specified condtions. The resulis relale only 10 the e hested, caltrated or samplec. The repor Shall Hol be.
mprmcuced pxcapt in il witout apgeoval of BPC RT Co,, L,
Wi il i e
o - S——— o gt
S o 410 SRS o 8 S 024 D v W 20 T SPOCFMAR31-02; 23 Now 2020 o Fhd T s S et B e o stk it
0 NES AR B 00X Foo O RS A Eoai miageiSenn (0 Welety wwe apirt tare SPCC-FM-CO6-12: 23 Nov 2020
B L Bt W
SPC Calibration Center %m’ SPC Calibration Center - %RT
Part of DKSH Group Part of DKSH Group
Certificate No.; COB210548 Page 2of 3 Cerificate No.: CO6210548 Page3of 3
Calibration Results: Calibration Results:
‘Without Adjustment Without Adjustment
Wavelength Accuracy (nm), The spectral bandwidth of Std at 6 nm and UUC at 5 nm Stray light *
Standard Wavelength Unit Undor Calibration Correction Uncertainty Standard; cut-off UuE: Wavalangth (nm) ULC: Transmission (3%T) Absorbance ( A)
418.40 418 0.40 0.59 391,96 +-0.11 nm 302 X 1444
459.30 459 0.30 059
£36.00 638 0.00 0.59 * Calibration Marked * Not TISI Accredited *in this Cartificate have been included for completeness.
585.56 586 -0.44 0.59
TAT.61 748 -0.38 059
The End of Certificate
807.04 807 0.04 0.59
Photematric Accuracy (Absorbance)
Wavelangth Standard Unit Under Cormection Uncertainty
0.0000 0.000 0.0000 00045
0.5818 0578 0.0036 00045
420 nm
0.7130 0.710 0.0030 0,045
1.0151 1.011 0.0041 00045
0.0000 0.000 0.0000 0,0045
05649 0.561 0.0039 0.0045
440 nim
0.7012 0.607 0.0042 0.0045
0.9982 0.896 0.0022 0.0045
0.0000 0.000 0.0000 0.0045
0.5249 0.523 0.0018 0.0045
465 nm
0.6621 0.661 0.0011 0045
0.9420 0.841 0.0010 0.0045
0.0000 0.000 00000 0.0045
0.5214 0.521 0.0004 0.0045
546.1 nm
0.6982 0.698 0.0022 0.0045
0.9947 0.891 0.0037 0.0045
0.0000 0.000 0.0000 0.0045
0.5549 0.562 0.0029 0.0045
500 Am
0.7736 0771 0.0026, 0.0045
11041 1.099 0.0051 0.0045
0.0000 0.000 0.0000 0.0045
0.5621 0.560 0.0021 0.0045
B35 nm r
0.7630 0762 0.0010 0.0045
1.0880 1.085 0.0040 0.0045
whin et il e Wi ey o s
AT OO, LTOL SPGB GO, LTD.
-wvlm 13 mrrvesda 57 ooyt WA arn e opare 10560 oooay 1 57 apylin izt Vn =
T S waheuraraons 57, Sciured VT Aot Bangeten. Prmrareng. Bange W20 Tranre Bronch 00000 11 Sa Wocstarea™# 57 Durtume? WL Rocd, Bangobe, Preachonong, Borgesn 000 Traesd
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é‘lé’LC Calibration Center %RT

4 - Part of DKSH Group
upsradaudnmiaiasindunaa

iy KSPR2115013

afimadoiin. SPECTROPHOTOMETER Su: DR3900 wimauatos 1918120
AsmdEny (u) ASIRADY (%)
10 Nov 2021 Swnaaada 10 Nov 2021 WL
Und | Lidnd Uné | bink
General
= O 1, Arwsuysatos & =]
@ o 2. avwerenn  sadlaion, mulu-usnetas) o) o
=] = 3. &g il - 0 elas (On-Off Swicth) ] O
[ o 4. lunn (Keypad) @ O
=] (u] 5. wi1eo (Display, Screen Contrast) =] O
o o 6. useiilvivh (Battery Backup) >= 2.5 VDG (] (]
(m] (] kA IR Control) [m u]
= (m] 8 ARl {Wavelength Chack) @ m! BOT=BOT.2nm
o O 8. umasiwilAud (UV < 3,000 hour) o o
o 10, unsdnilaus (Vistle < 5,000 hour) 7] o
O o 1. wasiviruiiou (Carousel Moduls) O o
o Meter and Conductivity Mefer
o ] 12, &&aTnan { Electrode and Connection Cable ) 0 [m]
o [u] 13, ssdussasatnlu Electrode (Level KGI ) o o
o (m} 14, ehilafulaiy Electrode (Dust Protection Hood) ] [m]
o O 15, wdudkdaTnom (Stand) ] o
Turbidimeter
o =] 16, ARTwEsivaER (No Sample) ] o
O o 17, sfumsdoetiesa (>= 2,5 Wi 3.0) =] o
Automatic lirator
o o 18, dnw Piston Burettes u] (m]
] o 18, Function Rinsing and Dosing [m] [}
[m) [m] 20 sunedwuwssglnanidTnay 0 O
BB |
MrPreecha Phooarsal
Service Engineer
b o el
mmw%wmmm e e e
D 5 . B SR en § M4 04 Et e Yo wemmn SPOC-FMLR3102: 23 Nov 2020
sy Ut
SPC Calibration Center %RT
Part of DKSH Group
Certificate No.: C29210036 Page: 2of 4

M @ oo

oeeoooﬁ;

Location of standard

Fig. 2.: Digestion block
Definitions

indicaling Temperaturs The avernge reading of indoating device which forms tha integral pan of the Digestion block,
Measured Temparatune The average reading of working standard a1 any posiians or lecation.

SPCC-FWC29-06: 23 Nov 2020

lé"ﬁ'mé Calibration Center %RT

Part of DKSH Group

Certificate of Calibration

Equipment: Block Digestion Unit Cartificate No.: ©20210036
Moxdal; KT 20s-BS Issued Date: 07 December 2021
Serial No. (orlD.):  GERS720180108 Job No.: KSPR2115012
Manufachurer: Gachardt Page: 1ofd
Condition: In Condition Digestion Block: 20 holes.
Customer: Integrated Research Center Co, Ltd,
122 Moo 2, Tambol Thatoom,
Amphur Srimahaphote, Prachinbur 25140 Thailand
G Ti b B & B'C
Humidity: 64 %RH + 3.8 %RH
Voltage: 230 VAC % 22VAC
Callbration Place: Integrated Research Center Co.,Ltd. ( Environmental Laboratory 01 )
122 Moo 2, Tambal Thatoom,
Amphur Srimahaphote, Prachinburi 25140 Thailand
Calibration By: Mr, Thanathom Phunook
Calibeation Date: 11 November 2021
The Method used: In house mathod, base on by comparison with standard
Traceability: This cartifi is ta the S| Units by Mational Instituts of

Metrology (NIMT), Thailand through N.M, Technical Center Laboratory (NTL)

Cerificate No.: TC210075
S SeRT (Y~
(Mr. Thanathomn Phunook) (Mr. Udon Srichana)

V3 waRd edil i
SPC AT Co. Lid
Parson in chargs Authorized signatory

“Tris cerificate & issune B unls of mansurmont soceroing 1 The intsmationsl Sysbem of Units (31). | proides mceailty of medsuromeed i
intematicnial tr naional stardard or ifer recogrired nasonal ssandard boratnios.

Tra mtasuremant Lnceriainty staed & tho Expandad uncartainty whch i Mmmmummvymm by 1 cverage facke (k=)
fan provida o leved of confidance of aporodmataly G5%, 1 is dotnrmined

Traso results may be Mfectod by dovison fom specfied condiBons. mwnwhwhnmlmma—m 'n.nooﬂm
ol b repeoduced except in ful without approval of SFC RT ., Li,

whin e ol e

Bronch 00003 1734 ol Wichirsmanssis 5T, Seidwrmdl W1 Ae Basgetan, Bergiok. 10360 Thaslons.

T 0 PA3 430 el TO0-D0 P S 8 S04 Fmok: osasoolapc 6om WhisSe e dpeert com SPOCFM-CIP00: 23 Nov 2020

SERT

‘é“lgb Calibration Center

Part of DKSH Group
Certificate No.: C20210036 Page: 3of 4
Calibration Results:
Before adjustment
tisiad Sl . Measured Caorraction
" Hiny Indicating Unecartaini
ki o) e ? ) # Temparature of UuC, £°C) "
°C) (=]
A1 3125 1.5 1.5
A2 3742 5.8 1.5
A3 3743 5.7 1.5
A 374.0 6.0 1.5
AS 3748 5.2 1.5
B1 3132 -6.8 1.5
82 376.7 -3.3 1.5
B3 T4 -59 1.
B4 374.9 5.1 1.
BS 374.0 5.0 1.
c1 200 e S ara.a 1.9 1.5
c2 3743 5.7 1.5
c3 3744 56 1.5
c4 ary -3 1.5
Cc5 3730 =70 1.5
D1 364.3 -15.7 1.5
D2 3671 128 1.5
D3 3663 =13.7 1.5
D4 366.4 =136 1.5
D& 3653 -14.7 15
ki vt ol dnfa
e S0ams b oo 7 e 41 iV Pt iy
Beonch OO0 M ), Bk

e L)
T B WPt 3, Skt Burgchas, Prdkhonang, Dangick VT3 Traberad
0TS 0 Bt DN Fow 0 TH5 4008 e OB Wbt e gprt st

L]

SPCCFM-C20-06: 23 Nov 2020



:Smﬁ;& Calibration Center

SERT

Part of DKSH Group
Certificate Mo.: G20210036 Page: 4 of 4
Calibration Results:
After adjustment
— - Moasured Correction
sire tiny Indicatin -
Locations ey rc ! {-:: ! Temparature of LU, U:ﬁg‘;m
(551] (°c)
rey 3803 03 15
o 380.5 0.5 15
o 380.8 0.8 15
vl 380.4 0.4 15
A5 380.5 0.5 15
Bt 380.2 0.2 1.5
B2 380.7 0.7 L5
B3 380.5 0.5 15
= 3806 0.6 15
B5 e 2 AL
= 380 380 0 380.2 02 15
=y 380.3 0.3 15
= 3B0.5 0.5 1.5
e 380.4 0.4 1.5
& 360.4 0.4 1.5
b1 3734 66 1.5
Dz are.1 -39 1.5
D3 3753 4.7 1.5
] 375.4 4.8 1.5
D5 374.3 5.7 1.5
The End of Certificate

Beareh, 00003 5:
TS 300 . M09S T 8 s s B [y - SPCC-FM-CZI-0: 23 Nov 2020

'évli'"é Calibration Center

Part of DKSH Group
J'J
& Certificate of Calibration
‘&@9
IK"'D'HB!M
Equipment: Liquid Bath Cartificate No.: C13210346
Model: WNBZ2MACSA Issued Date: 18 November 2021
Serial No. (or ID.):  L508.0873 Job No.: KSPR2115011
[t t Page: 10f 3
Conditicn: in Condition
Forced Circulation:. Mone
Customer: Integrated Research Center Co.,Lid.
122 Meo 2, Tambel Thatoom,
Amphur Srimahaphaote, Prachinburi 25140 Thailand
Environment Condition: ~ Temperature: 25'C . 077G
Hurmidity: 56 %RH + 4.8 %RH
Voltage: ZBVAC :  Z2VAC
Calibration Place: Integrated Research Center Co.,Ltd.( Environmental Laboratory 01 )
122 Moo 2, Tambel Thatoom,
Amphur Srimahaphote, Prachinburi 25140 Thailand
Callbration By: Mr. Preacha Phooarsal
Calibration Date: 11 November 2021
The Mathod used: In house methed, SPCC-WI17, base on ASTM E715-80
Traceabllity: This cartifi is o the 51 Units by National Institute of Metrology
(NIMT), Thasand through SPC RT Co., Lid. Certificate No, C10210004
SeRT (Y~
Ui oA offl dafia
{Mr. Preecha Phooarsal) AT {Mr. Udon Srichana)
Parson in charge Authorized signatory
Hsund the unss accorting 10 the Imemational System of Lnks (51 1t provides tracsabiity of moasumment
Tre moamsoment uncotainty ststed it s

the standard uncartainty mutipieed by o coverige factor (k2] 1
e b of Uncertainty (=]

Thiss resuts may be affected by csvations from specsied cordiionz. Tha sl miats ool 1o i 16ms Weated, caieritsd o sasplod, The eped shal
Not ba fproduced axcap! i Sl wihou! sppioval of SPCRT Co., Lid

el g1l dofa

13
8

¥
4
g

o
00503 14 serieeinds 57 Pyt S
DODEY 114 Bt Wechpemanmatt 51 St

[ -

T e T 258
1T Reeid, Bt Priionng, Berghce. WIS Tholied
Ispecaco Lo Vet wewape-ron

SPCOFM-C13-10: 23 Mow 2020

SeRT

SPC Calibration Center %RT

Part of DKSH Group
lunsradsusnipSavAILANgMLT

iaviilusn: KSPR2115012
siftardasiia: Block Digastion Unit U KT 205-BS

wiroirerias GERST20190108

AT (u) wvIREDY (F)
11 Nov 2021 sunnTada 11 Nov 2021 WR
nfi | Tadnd Unh | Lnlnk
Genears!

= o 1. awl & o

=1 m} 2. i Main Switch (7} )

=] (m] 3. mwinu Selector Key =] o

1= (=] 4 mmudnies Display &= o

@ m] 5. dnm Hole o] u]

o o 6. anwehia o [} Tut
= fu | 7. anwiieio =] =]

(m] m] B anveuIRAD I AniRaeta o] m]

el
Mr. Thanathom Phunook
Service Engineer
e te

o GE003 194 weerirTnanda 57 sutyun 10U BN owweriad i 0060
b 000 5 Su Shiskeriatd 1 Suitinds OV foc, Rngeik, Hackivms, B Tk Tt
T 0 5 430 i, 0000 Fow: 0 295 454 Enok inusosBage

WW&MWCSMT

?P% Calibration Center

SERT

Part of DKSH Group
Certificate No.: C13210346 Page: 20of 3
H
Lh] L3
L s L
" " .
- 2 ®
/ D
-
-
——— e w
Wi
w
Standard Installation Locations
Mathway betweon the diffuser plate and the water suriace
Inside bath; W= 36 (cm) D= 32 fem) H= 34 {em) Voluma= 3% (Liters)
Standard Locations #1: we 5 {em) d= & [em)
Standard Locations #2: we= 5 {em) d= § (em)
Standard Locations #3: w= 5 fem) d= § (em)
Standard Locations #4: W= 5 {em) ds § (em)
Standard Locations #5: Centar of any probes. (#1 - #4)
Position of Std # #2 &1 L] #5
Channel of Logger 1 2 3 4 5

Definitions
indicating Temperature: The average reading of indicating devica which forms the integral part of the bath.
Measured Temperature: The average reading of standards at any positions or location.

A d The betwaan of any probes and the
at thix location which are observed at same fims or at close observation time as

possibla ing tha P pattern or wilh the bath a1 steady-state. The referenca
probe is locatad in the canter of the bath.
Maasured Stabiiy: The one-hall of greatest il f at any one probe,
Overalt Viriatior: The difference of and mini fures th ion fime.

widn i ol e

T .

[ 57wyt T e
:":‘l:ﬂu Il':‘aw L B porbden st a SPCC-FM-C13-10; 23 Nov 2020




ké'l;b Calibration Center

SERT

Part of DKSH Group
Certificate No.: C13210345 Page: 3of 3
Calibration Results:
Before adjustment
Sefting: Indicating:  #1: #2: #3 e #5:
850 850 83,06 82,96 2,84 B2.87 2893
After adjustment
Measurement Temperature at Spread Locations, Indicating of Unit Under Cafibration: 85.0 °C
Locatians M”W(T,Ge;“mm Correction of UUC. (°C) | Uncertainty (+ °C)
#1 85.00 0.00 0.28
w2 84.91 -0.08 030
#i 2491 -0.09 038
#4 84.89 0,11 0.34
#5 84.91 -0.09 0.25
Temperature Distribution
Desired | Setting Te ture at Spread Locations (°C) Uncertainty
°c) o) rc) # w2 # 4 45 (&0
85.0 85.0 85.0 85,00 B4.91 24.91 B4.ED 84.91 0.38
Bath Characterization
g M d Uniformity ! Stability Cverall Variatian
(T {"C) {£°C} ('C)
B5.0 0.26 017 047

Mote: * Maximum uncertainty of the each position

The End of Certificate

Bon Wchitamann 5T,
T i 4200 B 1030 P 5 204 4100 B, e aporBanen 0o gt e st o SPCC-FM-C13-10: 23 Now 2020

Cerr_Distribution & Max_Measurement Uncertainty

Correction ('C) Jeb_Mo. KSPR2115011
Afteradjustment
20
15
w
05 -
o0
05
=10
-15
20
[} 10 20 30 40 50 &0 70 80 20
i)
x m x mz L]
LI P = Unger (=}
= ncer(-) e Upper Acceptance limit e Lewer Acceptance hmit
—==— Unper Specification —=— Lower Specification
Temperature Distribution & 85.0°C
st Job_Mo. KSPRZ115011
870
85
860
B5.5

4.0
835
Tirme (Interval= 15 sec)
830
o 0 40 &0 BD 100 120 140
" w2 =3
—_— —_—5 *= Lower Acceptonce bimit

asssssiis Upper Atcep! limit L ————— Upper Specification

S‘I:—’vé Calibration Center

SSN

Part of DKSH Group

Cerificate No.: C13210346  Page: 1 of 1

Statements of conformity:
This conformity camﬂualeémnenlahvﬂcﬂy o!m«inﬂwdw statements of conformity based on the
resulls of
Tha of i i during arg Imdu ghven measurement and environmental
d ing the y 555} within the
The given already Includes om all aﬂm by according to the standard
mathod, ASTM ET15-80. Therefors, those parameters hiave not beon assessed separately.
Tolerance and Decision rules:
of the conb of the device are done based on direct comparison of the relevant
resulis with th and decision rula are prescribed by the customer.

Decisionrule: [0 Cholce A y
[ CholceB  Hon-binary #h guard band (w =1U), <2.5% PFA

O choica Cystomer defned, C yr mukipha of 20 have agpliod as
auard band (w = r U},

: PFA - Probability of Falss Accept

Fule {w = 0), Specilic Risk < 50% PFA

After adjustment
Desired P (85.0°C : 1o0°C
Measuremant Temparature at Spread Locations, indicating of Unit Under Calibration: 85.0°C
Measured Correction of UUC. | Guard band | Tolerance
Locations W) Conformity
e {*c (£°c) {£C)

# 85 0.00 0.28 1.0 Pass
#2 8491 -0.08 0.30 14 Pass
L] Ba.o -0.08 038 1.0 Pass
8 B4.B0 011 034 10 Pass
a5 BaO 0.09 0.25 1.0 Pass

Corroction of ULC,* = Measured Temporature - Dasirod Temparature
This validity of the sistements of conformity canrot be guasantecd for dffaront places of use, environmental condiBons o IMgropsr use,

The End of Statements of Conformity
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KT

Part of DKSH Group

'é"l;é Calibration Center

lupsiadeudnimadosrmuauaomnil

weiflusm: KSPR2115011
aflaadaeio; Liguid Bath
At L508.0873

51 WNB22IMACSA

AiTaRay (i) AT (F)
11 Mowv 2021 g 11 Nowv 2021 WL
Und | Linknd Und | LnlnR
General

= O 1w ()] o

B O 2. i Main Switch = [m]

= o 3. mmiut Selector Key = (=]

@ (m] 4. nusreua Display (7] [}

8] m} 5 msiwu Circulator o 0 i
(=] o 6, A Lever door open | close = =]

= o 7. vosmivi (DRAIN ) @ o

a o 8 nebensaessike e ] o Tl
2 a 8 amwinedas = o

= o 10 dmasuannos o Anmidaetos 7| o

gl :

Mr. Preecha Phooarsal
Sarvica Engineer
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e - sl
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SPC Calibration Center

SERT

Part of DKSH Group
Certificate of Calibration
WSCTISHTIS 11828
Py
Equipment: CONDUCTIVITY METER Certificate No.: C2a210274
Model; SevenEasy S30 Issued Date: 25 Movernber 2021
Serial No. {or ID.): 1232025828 Job Mo KSPR2115016
Manufacturer: Mettier Toledo Page: Tof 2
Elactrode Serial Mo. 5811012080 Model ©  InLab 731 Brand :  Metiler Toledo
Condition: In Condition
Customer: Integrated Research Center Co, Ltd.
122 Moo 2, Tambol Thatoom,
Amphur Srimahaphote, Prachinburi 25140 Thailand
Ervi Condition: 258 C t 0z ©
Humidity 58.0 %RH - 1 4.2 %RH
Calibration Place: Integrated Research Center Co, Ltd. (Environmental Laboratory 01)
122 Moo 2, Tambaol Thatoom,
Amphur Srimahaphote, Prachinbun 25140 Thailand
Calibration By: Mr.Piyapat Saidoung
Calibration Data: 11 November 2021
The Mathod used: In house method, SPCC-WI-49, base on ASTM D 1125-14 and D 5391-14
Traceabllity: This is 1o the 81 Units by CRM of NIST(SRM) through

CPA cham Co,, Ltd. {ISONEC 17034) Certificate No. 772621, 747409, 747410

el

d SRRT

gl
(Mr. Piyapat Saidoung) {Mr. Dumrong Boonsopon)
Person in charge Authorized signatory
This certicate i issuad the units of meassremant sccordng 10 tha international Syshem of Undis (S1). I provides iracoatilty of measurement 1o ntomasonal of
L £
stated is i tha ttandard imchtaisty the = =i
Pcasde 0 bt # of (L.

o ¥ Uncartainty
These resulis may be aflechid by deviatons #r0m spacfied condeons. The teslts seiah only 1 the flema beaied, caltrated or sampiod, The repor shad nal ba
repuduced axtapl in L8 witout acproval of SPC RT Co. Lid.

s Kl i i 10
52 Bukeur 5117 o, Bergites, Precisercg, Bangesk, 11284 Prafind
T 0 S 00 st DXOHI00 w2188 4434 Bt ibgrivgricon Wiekmls: st oo SPCC-FM-C24-08: 21 How 2020

SERT

Part of DKSH Group

gﬁb Calibration Center

unsredaudnmiaiasindanaay

il KSPR2115016

afimatalio: CONDUCTIVITY METER  fu: SevenEasy 530 wirnuametos: 1232025828

wsvadan (Fu) ATIRERY (da)

11 Nowv 2021 sunsasae 11 Nowv 2021 MUTLRMR

i | litng tndl | Lo

Ganeral

@ O 1. evwmiyaniados = a

] 2 ATwiEza | Tostdioane, moluusmedad) [=| o

@ o 3. @mw a - Ja wdae (On-OF Swicth) [m] =]

B | o 4. abune (Keypac) @ | o

= [m] 5, wu1ma {Display, Screen Contrast) = ]
Spectraphofomeler

[m] O B, useiu vl (Battery Backup) >= 2.5 VDG [m] o

(] (u] 7. dnspudanaruniniiu (Wavelength Control) (m] '

] (w] 8  Avoweliu (Wavalength Check) m] m]

[u] 0 9. wwawinllaw (UV < 3,000 hour) 0 o

o [u] 10, wwriwflaus (Visible < 5,000 hour) u] a

o o 11, woviamaiuitont (Carousel Modue) o o
PH Meter and Conductivity Meter

w ] 12, fufaTea { Electrode and Connection Cable ) @ o

] o 13, s mAsainlu Electrods (Level KCI ) o u]

I o 14, silafwlany Elecirode (Dust Protection Hood) | [ O

@ 0 15, dulifinTnsa (Stand) = O

(m] o 16, Awomiiengs (No Sample) m] O

o ] 17, sfumsAaeTesa (>= 2.5 lafu 3.0) o o
Automatic tirator

[m] (m] 18.  d@nm Piston Burettes [m] m]

o (=] 19.  Function Rinsing and Dosing O m]

o O 20, asuumadipuasginanilsEnay o m)

sl Electrode Jaqaunfila 25.1 °C Tau Control Waterbath fl 26.0 £0.5°C
M Plyapat Saidoung
Senvice Engineer
Vi R e

SPCCFM-AI02 23 Nov 2020

ity

518 a0

g‘l’;ﬁ Calibration Center

SERT

Part of DKSH Group
Certificate Mo.: 24210274 Page: 2of2
Calibration Results:
Before Adj
Standard Unit Under Calibration Coverage Factor
. Comection Uncertainty ()
Conductivity Solution Reading (k)
25.000 wSlem 241 nSicm 0.900 wSicm 2,00 028 ulfem
1413.0 ulem 1370 usfem 430 nSicm 2.00 " nifom
i3 mSlem 1058 mSiom 5.50 mlem 2.00 0.81 mSiem
After Adjustment ; st 1413 WSiem
Standard Uinit Under Calibration Coverage Factor
5 . Comaction Uncertainty ( £}
Conductivity Solution Reading {k)
25.000 uSfem 254 wSiem -0.400 wSlem 00 0.28 piem
1413.0 WSicm 13 WSiem 0.0 wSicm 2.00 " wSlem
113 m&icm 100 m&/em 1.30 mSicm 200 0.81 mSiem
The End of Certificate

RSNF‘E) Calibration Center

SPCC-FM-C24-D6: 23 Nov 2020

KRT

Part of DKSH Group

Certificate of Calibration

e
K
WSS 17925
prilty
Equipment: Balance Certificate No.: CO1213270
Model: BSAZZ4S-CW Issued Date: 12 November 2021
Serial No. {or D) 34480341 Jot No.: KSPR2115M117
Manufacturer: Sartorius Page: 10f 2
Condition: In condition
Customer: Integrated Research Center Co. Litd.
122 Moo 2, Tambol Thatoom,
Amphur Srimahaphote, Prachinburi 25140 Thailand
Condition: 24°C + 03°C
Humidity B1 %RH £+ 24 %RH
Galibration Place: Integrated Research Center Co, Ltd. ( viaaedosd )
122 Moo 2, Tambal Thatoom,
Amphur Srimahaphote, Prachinburi 25140 Thailand
Calibration By: Mr. Adinan Ninviboon
Calibrafion Date: 10 November 2021
The Mathod used: Inhouse mathod, SPCC-WI-47, base on UKAS Lab 14
Traceability: This certificate is traceable to the S1 Units maintained by National Institute of Metrology

(NIMT), Thailand through SPC RT Co., Lid. Certificate Mo. COZ200747, CO2210714

SERT Rimeprok

1A5n aRl w!ﬁu‘i‘\fﬁ
(Mr. Adinan Ninviboon) bl (M. Rungrod Jenkitrakulchat)
Parson In charge Authorized signatary
Tris conitnts is Esusel 1ha i of Maasureman oring Lo tha Intersioral Systes of Uk (SI). 1L provides ¥aceabisly of measuremant 10
International or ohar Focog
The wated i th L3 ihe standerd uncertainty mutipiied by the covenge tactor (o2} I
It is Sptarmined by i Guide 1o Exprassion of Uncenainty in Mbasasn! (GUM).

Thass rusults may b afecied by deviations from specfied condtions.

The msulls relss ool I tha Homs losed, caitvatod or sampiod, The report shald

0 ke reproduond dept in full wihoul approval of 5G RT Co,, Led.

el A 0%
AT 00, LTaL

ooy
oooe

1134 mrhmrueile 57 Pyl OO s messeves Faearey K0
B4 Bax Wehomamertt BT Burum V1 Rand. Bargtie. Shmrarces. Bughes, 304D Trere
£, BRI Pan 020D A4 Bt R ASRONN-ALN Wik Wbt S

SPCC-FM-CO-10: 23 Now 2020



SPC Calibration Center %RT

Part of DKSH Group
Certificate No,: C01213270 Page: 2of 2
Calibration Results:
Without Adjustment
Eccentric Eror: Wisight to birti4 or 173 of Maximum capacity, tiken from the eenter of the pan o5 a zero reference,

Nominal Test Valus 50 (]
_;_@ L E) Reference Polnts {g)
e —— A B c [ E
- 0.0000 | 0.0000 0.0000 0.0000
Ropeatability: Detarmination of the standard deviation of weighing balance., Readability 0.0001 (@)
Nominal test valus {g) Standard Deviation
20 0.00004
200 000005
Daparture of indication fram nominal value., Readability 0.0001 (g}
Nominal Value | Conventional Mass. Displayed Valuea Correction of Balance | Uncertalnty
()] g (@) (] g} i
01 0.10000 0.1000 0.0000 0.00010 2.03
o2 0.20000 0.2000 0.0000 0.00010 2.03
o5 0.50000 0.5000 0.0000 0.00010 2,03
% 1.00001 1.0000 0.0000 0.00010 2,03
B 2 1.99959 2.0000 0.0000 jiiE 0.00010 2.03
5 5.00001 5.0000 0.0000 0.00010 202
10 0.90008 100000 0.0000 0.00010 202
20 20.00001 20.0000 0.0000 0.00011 202
&0 49.99995 50.0000 -0.0001 0.00012 : 2'01_
0 100 99.99995 100.0008 ; m il 0.60017 2,00
200 200.00001 199.89998 0.0002 0.00029 200
The End of Certificate
W e A date
R S bk S B S
T O D 430 a0, BIOIRA Fow. C DD Aah Bmesk m o Baniiion VSR e 1000 SPCC-FM-CO1-10; 23 Kov 2020

SPC Calibration Center %RT

Part of DKSH Group

lunsiedaudmwiaavd

il KSPR2115017

afimndadda: Balance Ju: BSAZ24S-CW wpaaaias: 34490341

avraany (fu) AvIaHU ()
10 Nowv 2021 Srunviasraida 10 Nov 2021 WULINA
dnd | Luidnd nd | o

General

1. awiviAdapter, power supply 2200110V

2 nmawmimumﬂnﬁmn (Caver)
3. mnmyanEraesini

4 mslussiueerdaetas

5 memaususcusang

B AlwsyInieed Display

o

nsuARsmns Display ulieriainnin

8. gasaenud (Stopper) / pan support
9, mwvinwmeas Function intemal / Extemal

B8 8|88 |8 E|B|E8|8
ojo|jgjojojo|ojo(o|jo|b
E|8|E|E|8 |8 |8|E8|8 |8
gljo|jojojojo|o|o|jn|o|n

10, A e load cell
1. Anviswi o sruidaetas
AL |
Mr. Adinan Ninviboon
Service Engineer
Vs et R e
SAC AT 0O, LFD.
oo P e i
Bronoh 00003 1194 Bl Wocheuinamact 3T Tuduw® 1041 Boce. Bangohr, Prestanong, Bangack 1000 Trofons
T D ES a)) Eet X000-X008 Foo § WS L0 Bl G apoolup et 0 WA s -1 5

Without A
Tob Mo KSPRZLISOLT

Correction of balance Readability:0_ 0001g

0.0006
0.0005
00004
0.0003
0,0002
-0.0002 Y
0.0003 T
-0.0004
ot 1 10 00 1000
X Correction =lmzert (=) =Uncert (=} Siplaret:iomes
B Lrat . -
SPC Calibration Center %R’l’
Part of DKSH Group
Certificate of Calibration
Equipment: COD Reactor Certificate No.:  C17210158
Modal: DRB200 Issued Data: 18 November 2021
Serial No, {or ID.); 1907000337 Job No.: KSPR2115018
Manufacturer: HACH Page: 1of 5
Condition: In Condition

Covers: Open (Max) Locations heating Block: Left and Right

Customer; Integrated Research Center Co.,Ltd.
122 Moo 2, Tambol Thatoom,
Amphur Srimahaphote, Prachinburi 25140 Thailand
Environment Condition: Tempearature: 25°C 3 03
Humidity: S4%RH £+ 52 %RH
Voltage: 222VAC 2 1.6 VAC
Callbration Place: Integrated Research Center Co.,Ltd.{ Environmental Laboratory 02 )
122 Moo 2, Tambel Thatoom,
Amphur Srimahaphote, Prachinbun 25140 Thailand
Calibration By: Mr. Preacha Phooarsai
Calibration Date: 10 November 2021
The Method used: In house method, base on Direct M t with Tt
Traceability: This certi is 1o the S1 Units d by National Institute of

Metrology (NIMT), Thailand through SPC RT Co,, Ltd. Certificate No. C10210004

= SeRT (U~

U3 narRE odf S
SPE RT Co. Lid,
(Mr. Preacha Phoocarsai) (Mr. Udon Srichana)

Person incharga Authorized signalory
This cerificatn is lssued the units of moasuremant according 10 iha Infematonal Systom of Usis (S1]. Il provides recoatilty of measuramant 1 inlasstonal
o natioral standd or other fecogrited nesonsl standerd lebormiones.
Tha stated is iy by mdtipbed by factor (k=2 to
ot i boresd of cocBidance of BE%. Iths with Ihe Gukds to o of "

dotrmined ¥
Thase resdis may bo aflected by dovistions £om peciied condSont. The resulls relale only 1o the Bema testod, catbralnd or sampled. The report shal not
ba reproduced axcapt i A4 without approval of E9C RT Cou, L

el el la

BT GO, L0

00503 11he smvrmTsels 57 meatnte S0 e mew rpnesar G0
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SPCCFM-C7.07: 23 Nov 2020



’é‘f:’C Calibration Center T

.[CO0]:[C00
Nlelelelkilelele
|OO0|:|000 |
.|O00|:|000 o
Blelelelfllelele R

Standard Installation Locations
The standard thermometer touches the lower end of the boring

Definitions

Indicating Temperature: The average reading of indicating device which forms the integral par of the
unlt under calibration.

Moasurad Tamperature: Tha ivarage reading of standards a1 any positions or lecation,

Measured Stabilify: The one-half of graatest i af atamy
‘one proba.

Pl roki
oos

1 voertirnands ST male U0 WA mawrived ST KN
Bearch 00003 1194 fiol Weekwoiaacha ST Suthumt 1031 Mons, Bengcho, Presihanang, Biangess. K088 Thafiond.
[

T O 8S 4330 Bl 00000 P O T 4A24 s T AT VARSI, W3- 5o SPCC-FM-CATA07: 23 Mov 2020

Baies Ut
SPC Calibration Center T
Part of DKSH Group
Certificate Mo.: C17210158 Page: 4of §
Calibration Results:
After Adjustment
Measured lemperature at the spread locations:
Locations haating Block: Satling {*C} LUinit Undar Calibration ("C)
Left 150 150
Right 150 150
Location heating Block: Mesasured Temparatura ("C) | Comection of UUC (*C)|  Unceralnty (£ *C}
Al 149.26 -0.74 0.66
A2 150.81 0.81 0.66
A3 151.06 1.06 0,68
Ad 151.10 1.10 0.85
AS 148.75 -1.25 065
B1 149.36 -0.64 067
B2 150.72 0.72 0.66
B3 152,33 233 0.66
B4 148.94 -1.06 0.55
BS 147.79 2N 085
¢l 151,32 1.32 0.66
c2 15121 .21 0.65
<3 148,81 =1.18 0.65
C4 151.34 1.34 0.66
o5 151.32 1.32 0.66
o1 15189 1.89 0.66
D2 151.00 1.09 0,65
D3 151.19 119 0.66
b4 140,78 -0.24 0,66
D& 149.54 D46 085
El 150.08 0.08 0.66
E2 149.92 -0.08 0.66
E3 148.79 -1,2% 0.60
E4 149,26 -0.74 0.66
ES 14822 -1.78 0.69
F1 148,03 -1.97 0.66
F2 149.96 -0.04 0.68
Fi 150.05 0.05 0.65
F4 149.15 -0.85 0.66
F§ 148.86 =114 0,68

590 T £0, LD,

w0000 e i fenil

Broch (0000 P14 86t Wbircrmier 57, Sukhusim® KUY R, Bongthen, Peskiarnced, Bongion 168 Thotires

T © 5 4300 Gxt XIOCANE Fac 0 2165 44N Dok DhapcoBuwoetons Witdhe wew igoen oo SPCC-FM-CIT-0T: 23 Nov 2020

SHT:’C Calibration Center

T

Part of DKSH Group
Certificate No.: C17210158 Page: 3af 5§
Calibration Results:
Before Adjustment
Locations heating Block: Satting (C) Unit Under Calibration {*C}
Left 150 150
Right 150 150
Location heating Block: a1 AR A3 A4 AS
Measured Temparature (°C) | 145.80 146.89 147.22 146.96 14483
Location heating Block: a1 B2 B3 B4 BS
Measured Temperiture (*C) 145,51 148.31 149.60 144.28 143.48
Location heating Block: (<] c2 (=1 o4 cs
Measured Temperature ("C) | 14933 146.35 146.73 144.55 144,60
Location heating Block: o o2 D3 o4 D5
Measured Temperature (*C) | 140.20 148.73 148.71 146.08 145.85
Location heating Block: E1 E2 E3 E4 ES
Measured Temperature {*C) |  147.54 147.76 145.35 14564 145.24
Location heating Block: F1 F2 F3 F4 F&
Measurad Tamparature ("C) 145,61 147,32 147.26 145,45 145.11

v ionl ol ot

B BT CO. LT

o o 7 euytn e 1R

Bvoreh DOOCD V14 Sob esthiatanecne 5T Sudumet 10 Reod Bogohak. Preatatany Bangus 10080 Tratend
D A 4300 . AMOI08 Mue 0 2004 4430 Bt it ageefaptriotm RLEE wwimiE e

uS“F’C Calibration Center

SPCC-FM-CAT-OT: 23 Now 2020

EKT

Part of DKSH Group
Certificate No.: C17210158 Page: 5of 5
Characterization of the unit under calibration:
Desired LUnit Under ion ("Ch (*CY
Locations haeafing Block
("C) Satting Reading Statility (£°C)
Lol 150 150 150 014
Right 150 150 150 0.22
The End of Certificate

Wb B ol e
BP0 BT COL UTD.
D £ . TN P 8 4126 . et BPCCFMLLAT-0F; 23 Nov 2020



'SF’?J Calibration Center SERT

Part of DKSH Group

lunsdavdniaiasmurugingf

iifluen: KSPR2115018
siandaiia: COD Reactor Su: DRB200
wumagAae; 19070C0337

wday (3u) wsIRdat ()
10 Nov 2021 PRI 10 Nowv 2021 LR

unfl | Lirdnd tnd | Liind

General

= (u] 1. awl &= (m]
= o 2. i Main Switch = o
=] £l 3. miew Selector Key {m] =]
(=] (m] 4. msusrike Display (=] o
] m] 5 #nm Hole = =]
= [m} B Anvehile = [m}
= o 7. dnwietos ] o
=] ] 8. =] =]

Anmcuanany ok dnuifarton

il ;

Mr. Preecha Phooarsai
Service Engineer

SPC Calibration Center S@RT

Part of DKSH Group
Certificate No.: G24210274 Page: 2of 2
Calibration Results:
Before Adjustment
Standard LUinit Under Calibration Coverage Faclor
. X Comaction Uncertainty ( + )
Conductivity Solution Reading (k)
25000  pSfem 241 uSlem 0900 uSkem 2.00 028 uSlem
14130 pSiem 1370 uSfem 43.0 us/em 2.00 " #Slem
113 mSicm 1058 mSicm 5.50 mSicm 2.00 0.81 mSiem
After Adjustment; &t 1413 pSicm
Standard LUnit Under Calibration Coverage Factor
) Comection Uncertainty { + )
Conductivity Solution Reading (k)
25000  pSlem 254 uSicm 0400 uSfem 2,00 0.28 Sicm
14130 uSicm 1413 j:Sfem 0.0 uSfem 200 11 uSicm
1113 mSicm 1100 mSiem 1.30 mSiem 200 0.81 mSfem
The End of Certificate
in il fl s
B BT 0O, LT
00003 T erdveda 37 oveieTe 001 ersnrers vl rpEeen
Mot OO0 1184 S 37, Desmatt WU Pt Rargenat. Promdenong. Bonghot W80 Mhailane

T S 00 et 53000008 Pimx 0 FUES A Dmak ikl e Wbt wwim sk com SPCC-FM-CI4-06 23 Nov 2020

SPC Calibration Center %RT

Part of DKSH Group
Certificate of Calibration
CONDUCTIVITY METER Certificate No.: C24210274
SevenEasy S30 Issued Date: 25 November 2021
Serial No. (or ID.): 1232025828 Job Now: KSPR2115016
Manufacturer: Mattier Toledo Paga: 1ol 2
Electrods Serial No. 5811012080 Model ;  InLab 731 Brand: Mettier Toledo
Condition! In Condition
Customer: Integrated Research Center Co.,Ltd.
122 Moo 2, Tambol Thatoom,
Amphur Srimahaphote, Prachinburi 25140 Thailand
Environment Condition: Temperature %8 C + 02 "¢
Humidity 580 WRH % 42 %RH
Calibration Place: Integrated Research Center Co.,Ltd. (Environmental Laboratory 01)
122 Moo 2, Tambol Thatoom,
Amphur Srimahaphots, Prachinburi 25140 Thafland
Calibration By: Mr.Piyapat Saidoung
Calibration Date: 11 November 2021
The Mathod used: In house method, SPCC-WI-49, base on ASTM D 112514 and D 5381-14
Traceabillty: This certificate is traceable to the S1 Units maintained by CRM of NIST(SRM) through

CPA chem Co,, Ltd. (ISONEC 17024) Certificate No. T72621, 747409, 747410

. -4 mﬁ&ml:ﬁ- 5

(Mr. Piyapat Saidoung) {Mr, Dumiong Boonsopon)
Person in charge Authonzed signatory
This cartificat |s rmmd the units of Bocording fo tha 1of Uity (51). It provides tracoatility of memsuroment 1o iniaraticral o
national standard o ofher rcegrized naticral standird labarmindes.
The massutement uncertainty stated & the Bspanded uncartainty B uncertainty mullipted by B covarage Tatt (ka2 te
prniga o hiral of oonfidenca of agpracally B5%. Il with the Guide to Uncartainty in Measursment (UM},

Thess rusulis may bo afiecied by deviatons irom specfisd condtions. Tha meuts raleie orly 10 the Bems laste, calbriled o sampled. The repor shall not e
rependuced axcapt il without approval of SPC RT Ca. Lid,

Broren DODEY 1154 508 Whorimansstl 5T, Sutuma 000 3
T 5 S 200 . B0 P O 288 S E o ivbapcclipoctoom Wabshe: s 00 4008 SPOC-FM-C24-08, 23 Ko 2020

éu'ﬁué Calibration Center %RT

- & Part of DKSH Group
‘hmﬂaaauﬂn'mmimiaaﬂw:aaau

il KSPR2115016

wlinininela: CONDUCTIVITY METER U SevenEasy S30 nuRATos: 1232025828
msvadau (Su) AT ()
11 Now 2021 swnerada 11 Nov 2021 WL
Undi | Lidnd dnd | Yitlnd
General

ATy saAta

1

2. mvwassn | gedladams, nwlu-usnieton)
3. v e - 1 twiog (On-Off Swicth)
4
5.

slunn (Keypad)
Wi (Display, Screen Contrast)

(& |8 |& &
ojojoojo
E |E |& & &
oiojo|o|o

wsadiTrivi (Battery Backup) 3= 2.5 VDG

6.

7. W ey Gontrol)
8  mrwwafiu (Wavelength Check)

9, usasriwdiaias (UV < 3,000 hour)

10, wwsainleus (Visible < 5,000 hour)

1. toadiavaiudnatiig (Carousel Module)

‘pH Meter and Conductivity Meter

oiojo|oiolo
gjojoo|o|o
oojo|ofo|o
gojojoo|o

= ] 12, faTwan { Electrode and Connection Cable ) =] O
[m] ] 13, swiuAAsnlu Electrode (Level KCI ) =] [m]
[w] O 14, shlafiwase Electrode (Dust Protection Hood) O [m]
] (=) 15, wviuddiaTnen (Stand) = [m]
Turbidimetar
o o 16, Rrweiihen (No Sampls) 0
[m] m] 17, sefunisARraaEs (>= 2.5 L 3.0) (] m]
Automatic titrator
O (m] 18, dnwi Pislon Bureties o (m)
] (=] 19, Function Rinsing and Dosing (B | O
u] [m] 20 ssumesssussinsilssnay o o
ol - Electrode Jagnmafila 25.1 “C Tau Control Waterbath i 25.0 £0.6°C
Mr.Piyapat Sakdoung
Service Enginesr
s e dE
o mw‘:'a“:‘u wmwiveida 57 megyin T T
f?msa‘%m%’ﬁ:m“ﬁmmmw SPCC-FM-R31-02: 23 Now 2020



SPC Calibration Center %RT SPC Calibration Center %RT

Part of DKSH Group Part of DKSH Group
Certificate No.; C17210158 Page: 20f 5
Certificate of Calibration
A 8 C ] E
Equipment: COD Reactor Ceriificate No.:  C17210158
Model: DRB200 lseued Date: 18 Novamber 2021 s OOO 8 OOO
Serial No. (or D} 19070C0337 Job No.: KSPR2115018 4 O o] O O O

Manufacturer: HAGH Page: of 5
(:c:.rr:ci'licm.'mr In Condition . 1 # O O O 3 O O O
Covers: Open (Max) Locations heating Block: Laft and Right - O O O - O O O Ve

Customer: Integrated Research Cenler Co., Lid, ¥ O O O ‘ O O O Standard tharmamater
122 Moo 2, Tambal Thateom, Top view
Amphur Srimahaphote, Prachinburi 25140 Thailand
Location of standard Sampla test
Es e 28'C + 03c
Humidity: BA%RH & 52 %RH
Voltage: ZZ2VAC *  1BVAC Standard Instaliation Locations
The standard thermmometer touches the lower end of the boring
Calibeation Place: Integrated Research Center Co.,Ltd.| Environmental Laboratory 02 )
122 Moo 2, Tambol Thatoom, Definitions
Amphur Srimahaphote, Prachinburi 25140 Thailand Indicating Temperaturs: The average reading of indicating device which forms the integral part of the
unil under calibration.
Calibration By: Mr. Preecha Phooarsai
By i Phoositsl Measured Tomperaturs:  Tho average reading of standards al any posiions or location.
Calibration Date: 10 November 2021 =3 Aemenatis] - -
Measured Stabilfy: a-hall of graate: d ol
The Method used: In house method, base on Direct with Stand o e o
Traceabifty: This certificate is o the S1 Units mei by National Insttute of ORE pIoY:
Metrology (NIMT), Thaland through SPC RT Co., Lid. Certificate No, C10210004
; A waRd onfd fiia
SPC AT Co. Lid. -_—
(Mr. Preacha Phooarsal) {Mr. Udan Srichana)
Parson in charge Authorized signatory
Tris codtificato Is iasued the unes of aczondng to e of Unils (31, of 10 etomatonal
o ntioral Handerd o othee recognizod neional standard laborsores.
THh MEaSUTTaE Lraanty BN o the axpanded OoRaira fref o ha £ =) o
pronade 8 kel of corddance of approximately 05%. 0 & detesrinod it accomdacn wih o9 G ¥ Epewasion o Uncertsinty in Measuremeng {gum,
Thase results may DM M deviaons From spocified condiiona, Th resulis relae only Io fhe oms tesled, caliteated o sarrpled. The report shall not
o RT o, Lid.
5 a1 1 e P .3: ™ :
mﬂ M-ﬂ m‘ Prmasaneng ::m mwmnwmhmmmmm
:’:‘mu:muou’im r-t::‘-::-ﬂw u..—-».:rmm SPCC-FM-C1T-07; 23 Nav 2020 T 3 S B0l NROENA P © 185 4020 Bt Mibap@enorioon WG weew 00 SPGCFM-CHT-07: 23 Mow 2020

é?f'ub Calibration Center %RT s‘SH’.IE’"C Calibration Center %RT

Part of DKSH Group Part of DKSH Group
Certificate No.: C17210158 Page: of § Certificate No.: C17210158 Page: 40of §
Callbration Results: goalystion Resuls;
Before Adjustment After Adjustment .
Measured temperature al the spread locations:
Locaions heating Block: Sating (°C) Unit Under Calibration (*C)
Locations haating Block: Sefting ("C) Unit Under Calibration (°C) T T pes
Left 150 150 Right 150 150
Right 150 150
Location healing Block: | Measured Temperature ("C) | Comection of UUC ('C)]  Uncertainty (£ °C)
Location hoating Block: Al A2 A3 A AS Al 149.26 014 065
Measured Temperature (°C) | 14589 | 14689 | 147.22 | 14686 | 14483 it 15031 ik (ol
A3 151,06 1.06 0.66
I 151,10 110 0.65
Location heating Block: B B2 B3 B4 BS A5 14875 .25 05
Measured Temperature ('C) | 14551 | 1831 | 1ae60 | 14028 | 14348 B 140.38 o6 0BT
B2 150,72 072 068
Location heating Block: ¢ c2 ca ca cs B3 152.33 23 0.66
Measured Temperature ('C) | 148.33 | 14635 | 14673 | 14855 | 144.60 L L Sl LS
85 147.79 -2.21 0.65
c1 151.32 132 0.66
Location heating Block: [ D2 o3 o4 o5 = P i e
Measurad Temperature (*C) 148.20 148,73 14871 146,08 145.85 c3 148,81 119 0.65
c4 151.34 134 0.65
Location heating Block: E1 E2 E3 E4 ES i 151,82 132 066
Moasured Tomperatura ('C) | 147.54 | 147.76 | 14535 | 145.64 | 145.24 g 154,80 R A
D2 151.08 1.08 0.65
D3 151.19 1.18 0,66
Location healing Black: F1 F2 F3 Fa F5 = Ty — o
Measured Temperature (°C) | 14581 | 1araz | 1arzs | 14545 | 1asn o5 YT T 065
E1 150,08 0.08 0.66
E2 149,92 008 0.66
E3 1879 EE] 060
E4 14926 274 0.66
ES 148,72 -1.78 0.69
Fi 14803 197 0.66
F2 14098 0.04 0,88
F3 150,05 0.05 0.65
Fa 149.15 085 0,66
F§ 148,86 114 0.66
s £ x e Hstrdey muw-m-,:-mwmww;mu:rmm
Bt (0000 ¥4 ST, Soktuma® 1301 Food, rgoto. Premtorong. Bamios. KE0 Thotand

2 4330 0000 o 5 4 B e A et SPCCAM-CIT-07: 23 Noy 2020 2 ol o0 [ e FREMCTOn L



SPC Calibration Center %R‘r SPC Calibration Center %RT

Part of DKSH Group Part of DKSH Group
Certificate No.: C17210158 Page: S5of &
Characterization of the unit under calibration: ‘tunmﬁauﬁmmn!mmuﬂuqmmﬂ
Desired Unit Under ey | m 4T e iaufiluen: KSPR2115018
s e Selting FApading Stabiliy (£°C) wllmadoufia; COD Reactor fu: DRB200
Lef 150 150 150 0.14 vaueas: 1907000337
Right 150 150 150 0.22

nsrada (u) ASIAEDY ()

10 Mov 2021 swnwaadn 10 Mov 2021 WA
Unit | ludnd Und | Taidni

The End of Certificate P

= (m] 1 dwl = o

= o 2. nyninu Main Switch = [m]

= (]} 3. i Selector Ky @ (m)

&= [m] 4, pvusrans Display @ o

= o 5. #@nm Hole (m] O

@ | o 5 anmuhitle [ -

@ o 7. anwdnelon @ O

= o 8 anvswaeso o snuidanton & 8]

sl ¢
Mr, Preecha Phooarsai
Service Engineer
wide medl a
L a—— = i Srhe e ———
:?ﬂ:m’mﬁmmﬂm SPCCFM-O1T-07: 23 Nov 2020 050 0 e, MR o ) 20 KM ek el W et S

SPC Calibration Center %RT SPC Calibration Center %RT

Part of DKSH Group Part of DKSH Group
.\:L-,.b%’ Cerlificate No.: C01213270 Page: 2af 2
S - - - .
Certificate of Calibration Sy Raeex
i Without Adjustment
e Exceniric Emor: Weight to be1i4 or 13 of Maximum capacity, taken from the conter of the pan as a zar refarance.
Equipment: Balance Certificate No.: C01213270 Nominal Test Value 50 (g}
Model: BSA2245-CW Issued Date: 12 Novamber 2021 (L) LD Refersnce Points (g}
) ()
Serial No. (or ID.): 34490341 Job No.: KSPR2115017 5 z A 8 [ o E
Manufacturer: Sartorius Page: 1of 2 - 0.0000 | 00000 | 0.0000 | 0.0000
Condition: In condition
Repeatability: Detarmination of e standard deviation of waighing balance., Readabifty 0.0001 (g}
Customer: Integrated Research Center Co.,Ltd. Pominal test valu (g) Standard Deviation
122 Moo 2, Tambol Thatoom, 20 0.00004
Amphur Stimahaphote, Prachinburi 25140 Thalland 20 0.00005
Envionment Conditon:  Temperalire  24°C & 03°C Departure of Indication from nominal value.,, Readability 0.0001 (g)
Humidity Bt %RH + 24 %RH
Nominal Value | Conventional Mass Displayed Value | Comection of Balance |  Uncertalnty
k
c Place: I | Center Co. Ltd. ( waaadasds ) @ (@ @ @ @
122 Moo 2, Tambol Thatoom, 01 0.10000 0.1000 0.6000 0.00010 208
Amphur Srimahaphote, Prachinburi 25140 Thailand 0.2 0.20000 0-2000 0.0000 0.00010 2.08
05 0.50000 0.5000 0.0000 0.00010 2.03
Cafibration By: Mr. Adinan Nimviboon 1 1.00001 1.0000 0.0000 0.00010 203
Calibration Date: 10 November 2021 2 196609 2.0000 0.0000 0.00040 203
The Method used: In house method, SPCC-WI-47, base on UKAS Lab 14 5 500001 5.0000 0.0000 0.00010 2.02
Traceability: This certificate is traceable to the SI Units maintained by National Institute of Metrology 10 9,99908 10,0000 0.0000 0.000H0 2.02
(MIMT), Thalland through SPC RT Go., Ltd, Certificate No. CO2200787, CO2Z210714 - —
20 20.00001 20.0000 0.0000 0.00011 2.02
[ s 40.09995 50.0000 -0.0001 0.00012 2m
100 99.890995 100.0000 -0.0001 0.00017 2.00
%RT “2 A 200 200.00001 199.9998 0.0002 0.00029 2.00
Ui oaié ovdd dafia —,___I
(M. Adinan Mimviboon) SPOAT T, fL {Mr. Rungrod Jankitirakulchai)
Persan in charge Authorized signatory The End of Certificate
Tris contdcale is issued e wits of the of Unils (511, 1 provioes iraceabity of measuomant 1o
irsarratoral o nasonsl sandard of othor recogrized nasonal sandard Isaratonos.
The measwemant uncerainty Siated & the txpatded imcertaloty which is cbtaisad frem e Stavsdand uncertinty muipled by T covemge lactor (2) b
provicet & bvesl of confidence of approdmately S5%. 1 i detersined i Rocordancn with the Guido 10 Exprassion of Usncsitaindy i Messuriment (GLM),
Thasn rsults may b afected by devisions from speciied conditions. Tha results reliia ooly t The tams Iested. cabbated of sampled. The report stall
nat ba reproduced except in 1l without approval of SPC RT Co, Lig.
ulin el e e
3 S - —
00w o -y ol
S 453 o 35 T 8 S 154k Pl W i 50 Tt SPCCFV-L01-10: 23 Now 2020 T s 002 i SO P 6 S A0 B e Wttt g SPOC-FILC01-10. 23 Nov 2020



‘S“FC': Calibration Center

SN

Without Part of DKSH Group
Tob No KSPRE115017
Corraction of bolence Readability:0_0001g
0.0008
luasiedauaniadacd
0.0005
0.0004
0,000 anfilus: KSPR2115017
00002 silmaiaufia; Balance i BSA2245-CW swinnlaneiae: 34480341
o = o n3edaY (Fu) weIRaY (F9)
06001 10 Now 2021 wmansrada 10 Mov 2021 WU
0,002 und | Tand Und | Liing
-0,0003 General
-0,0004 = O 1. awliadapter, powes supply 2201110V = =
R 1 10 109 -
Kearrectin Disgley of belence & (m] 2. mrwAnyseiganstanduay (Cover) = o
2 = & & @ m] 3 AT RSl &= (m|
(=] (m] 4 mtuedussandietes = o
= [m] 5 mssouAuasssnbiog [m] O
= {m] 6 AIwANYysTY0 Display 7] O
= (] ¥ muARata Display wherinimn 7] (=]
= o 8. wmsoewmis (Stopper) / pan support @ o
1] O 4 mshemzd Function Intemal | External 3] o
= O 10, ATwED dineikaan load call = o
@2 o 1, anmunaos oo doufifaeta [} o
mummﬁuﬁ:ﬂ'm\m!'l £
Mr. Adinan Ninviboon
Service Engineer
Vi B R e
DfES Sommmummm s b—
Tt O 7S AOTN1 et J0000008 Fam 0 S A Bt mspeniuged ce Witede w5007 00w
- &
_ WETR N iaRamion o
THAILANI INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTRI THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLUKICAL RESEARCH (TISTI
Request No, 21630254 MTC No. EEL. BP. 1230163 Request No,  21-631254 MTC No. EEL. BP. 1230163

CALIBRATION CERTIFICATE

Submitted by Integrated Rescarch Center Company Limited.

| Address 122 T. Thatoom A Srimahaphote Prachinburi 25140,

Calibrated at  : Eleatrical and Electronic dards | Inchistrial My

Soi 1. Bangpoo Industrial Estate, Sukhumivit Rd., A Muang, Samutprakan 10280,

| Instrument Calibrited : Amblent Environment

Y logy and Testing Service Center.

% Power Amplifier Briel&Kjer 2706 SN 1517650
10 Speaker Tannoy Limited, Greal Britain British Patent No. 215300,
Pl Dhigital Mulimeter Agilent 34401 A S/N MY44005560; and

Priogrammable Atienuator Tamagawa TPA-303A SN 2212,

Calibration Procedure -

; no CP-102-02 and CP-102-03. which

This was

A by using

were based on EC 61672-3 Electroacoustics - Sound Level Meters - Part 3 : Perfodic tests (2006). Thesé calibration
procedures were related 1o the electrical and dcoustic signal fests, The electrical signal test was carried out with the

direat measurement method. The acoustic signal st was performed in un anechoie room with the compdrison

BPescripion Integrating Sound Level Meter Temperature 23300

Munufaeturer ACD Relative Humidity (50 + 15) %

Madsl . Ambient Pressure : (101,325+1.5) kPa R ethod,

Serial No. < 100142 Fhis instrument has been calibrated against

Microphote Type 7052 No 57063
Preamplifier
Standards used :
1. Band Pass Filler Stanford Research Systems SR 650 S/N 28712,
Condenser Microphone Briel&Kjmr 4180 S/N 2889871;
3 Decade Atenuator Ando AL-J03 SN (0464602;

I

4 Funehion/Arbitrary Wavelonn Generator Agilent 332204 SN MY44042668;

5. Digital Fussetion Synth NF El ic | DF-193A S/N 122037;

6. Digaal Multimeter Fluke 8320/ S/ 4985007;
7. Pistonphone Rion NC-72 S/N 00402446,
8. Measuring Amplifier Brilel&Kimr 2636 SN 1537484,

Date of Recelpt 14 Jan, 2020

Date of Calibration  © 36 Feb. 2020

S

 1h Wiekwitst

mcasuired

108 Date of Calibration

| at the Electrical and Electronic Standards

Laboratery (EEL), which are iraceable 1o the Iniermational System of Units-through the National Instite of

Metrology | Thailand)

The information on actual reading is attached herewith and the unceriainty limits quosed refer 1o the

values only.

The reported expanded unceruinty is based upon o standard uncentainty multiphied by a coverage faclor

k2. providing i level of confidence of approsimately 95%,

< 36 Feb. 2020

T the goriers

Ao oo 21 aroe in

2530 eat. 5219, 8325

FABLMTC00Z 3

30, Chatuchsh, flarhek 100001




I TETR NACTISETIS §T02 HSC-TISETS s

iang, Changs

I _CALIBRATION oo CALIBRATION 00}
THAILAND INSTITUTE OF SELENTIFIL ARD TECHAGLOGIC AL RESEARCH (TISTR) THAILANY INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No.  21-63/0254 MTC No. EEL BP. 1230163 21:630204 MTC No. EEL. BP, 1230163
1. Absolute Sensitivity 3.A signal test of frequency weighting
Reference Uniit Under Test Tolerance Fre Deviation from response curve
; . - SquEncy =T e u Tolerance Limits
Acoustic Signal Measured Value (dI2) Deviation| Uncertainty | Limit Clsss 2 ) A-weighting | Coweighting Flat
12,
(4B) Before udjust | Afleradjust | (dB) (+dB) (=d) (df) (48 (dB) (+dB) Class 2 (14dB)
11399 114.6 114.0 00 0,30 14 35 02 0.2 01 040 20
Note: The extemal calib di was firstly performed. The i Vcilibration adj 1 000 01 0.0 o1 040 1.4
wis then completed ot the display of 1135 dB. 000 05 03 0.2 0.40 i6
2. Self-generated nolse 4. Electrical signal test of frequency weightings
2.1 Normal test Frequeney i, R T T i i Tolerance Limits
Messured vatue | Uncerainty i A-weighting | Cueighting Flat § :
rs
(dB)y (=dB) (dB) (dB)y By (2dB) Class 2 (=dB)
19.5 w1 63 0.1 1 00 0.20 25
125 o1 0 0.1 020 20
2.2 The microphone of the sound level meter was replaced by electrical signal input device 250 0. 0.1 01 0.20 1.9
Frequency  [Measured Value|  Uncentainty S0 LA 0.0 oo 020 1.9
Weighting dB) (=dB) 1 000 0.0 00 0.0 0.20 1.4
AWeighting 4.4 010 2000 1.2 A1 0.0 0.20 16
C-Weighting 232 (TR [1] 4 UKy (.3 0.3 0. 0,20 16
Flat 268 0.10 B 000 -0.3 0.2 .2 0.20 56
|
|
Diteof Calliration 346 Fob, 2030 i Date of Calibratlon - 36 Feb, 2020
Advertrg i e Ficate snd [HERKTY ¢ saicn iy bstated from the gowemice of TISTR Acvertieng the ReportCentificate snd pubdicity af the
o s L
FMLBLAMTC 002 Rovd
Head Dffice Dfice/Labaratony Office. Head Office Offics
35 Wi 3§ Tambon Khions Hal Aot Kiong Ludng. Sol 1€ . 104 Pruaficryorin Road, Chatictiak, Bargick 16500, 35 M 3 Tanidon Krlone Ha, Amphot Khlong Luang, 198 Pranoryomin Aoad, Chatuchal, B, 10500,
¢ 21, Thaland ot Sarruposan 10280, Thatand Changvaat Pathumdhant 13120, Thaland Thadand

Tel (6h) 0 2579 1421-30 eat. 5219, 5205 217
15T

Tied. (551 0 Z5TT 9000
Fam (661 0 2577 0000
-l - rurnpoktisty o th Wetse v tte o th

Fa
Eanai - surruloegpts

Errail . rumpaigtistronth Websiteww tiste o th

TUTISTR SSC-TISET18 s 1 TSTR NSC-TISI-TIS TT028

l‘M.Il!RA'IION 0037 CALIHRATEON 0037 o
THAILARD INSTITUTE OF SCLERTIFIC AND TECHNOLOGICAL RESEARCH (TISTR) THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No.  21-650254 MTC No. EEL. BP. 123/0163 Request No,  21-630234 MTC Neo. EEL BP. 12310163
& Frequeney and time welghtings a1 1 kHz 0. Level linearity on the reference level range (continue)
5.1 Frequency weightings ut | kHa Anticipatod Measured Deviited Value Uncertninty | Tolerance Limis
Frequency Measured Deviated Value Uncertainty Tolerance Limits Vatue (dB) Value (dB) By (4dm) Class 2 (=dB)
Weighting Value (4B) (dB) (=dB) Class2 (+dB} 104 103.9 0.1 0.30 14
Arwiighting 940 0.0 0.20 04 99 99.0 0.0 0.30 1.4
Cowelghting 940 00 0.20 04 o 944 0.0 030 14
Flat 94,1 ol 0.20 04 i B0 0.0 030 14
84 84.0 0.0 0.30 14
5.2 Time welghtings at 1 kHz i 8.9 0.1 0,30 14
Frequency Meastired Deviated Value Uncertainty Toleranee Limits H 739 AL 030 14
Weighting Value (dit) 1B (=dB) Class 2 (+dB) i 65,9 -0l 030 14
Fast 940 0.0 0.20 03 o4 618 02 0.30 14
Slow 940 00 0.20 0.3 59 585 0.2 0.30 14
Leg 940 0.0 0.20 0.3 ¥ 333 iz 0.30 14
49 4RE 0.2 0.30 14
6. Level linearity on the reference level range 44 438 0.2 030 14
Anticipated Measured Deviated Value | Uncertainty |  Tolerance Limits id 3.8 ] 0,30 14
Value (dB) Value (dB) (dB) (+dB) Class 2 (+dB) H g 0.1 0.30 14
123 1229 . 0.30 14 3 329 0l 0.30 14
122 1219 01 .30 14 32 1.9 0.1 0.30 14
121 1209 0.1 0.30 L4 Rl 3.0 0.0 0.30 L4
120 1199 0.1 .30 14 A .1 0l 30 14
e 190 00 030 1.4
114 1139 0.1 0.30 14
109 108.9 0.1 0,30 14
Date of Calibration -6 Feb, 2020 5/8 Irate of Calibration  © 36 Feb, 2020 ) LRE
I — =
crl/Cwitificate and putlicy of the vt o TESTH i oot oof TISTH

FALBLMTC 002 fet FRABLMTC.002 Fievd
Office Office
1 19 Prahoryotiin foad, Chatuchus, Bangok 10900, 19 Prahoryothen Roms, Chatuchsh, Banghos 10900,
Samutprakan 10480, Thatand:  Thatand

841 0
Fam, (56
Ernadl 1 sumirless

et 115178 T 1120-30 cut. 5219, 5228 5317




i B4 3
THAILAND INSTITUTE OF SCIENTIFIC ARD TECHNOLOGICAL RESEARCH (TISTRI
Request No, 21-63:0254 MTC No. EEL. BP, 1230163
7. Level linearlity including the level range contral
Anticipated | Measured | Deviated Tolerence Limis
Runge Value Value Value Uncerainty Class 2
By (dB) (dB) (+dB) (xdB)
40-130 125 1250 L] 0.30 14
3o-120 1ns 115.0 00 0.30 14
20-110 s 1050 iR} 030 14
201Ky 95 L AR (31} 30 L4
2090 85 850 0.0 0.30 14
20-80 73 T4 0.1 030 14
8. Tone burst response
Thme Tenchurst | Measured | Deviated [Talerence Limitd
Weighting| Dieration, Th | Value Value stk Class 2
{ms) (dB) (dB) (=dB) (4B}
200 1156 -4 0.20 +1.3
Fast 2 989 0.1 0.20 +1.3-28
03 96 -4 0.20 +1.8:-5.3
- 200 1094 0.2 0.20 +1.3
] 9.9 1 0.20 +13;-53
200 [RDA] 0.1 0.20 1.3
SEL 2 901 1 .20 +1.3;-2:8
0.2% 812 oz .20 +1.8;-53
Date of Calibration 3+ Feb, 2020 78
= 5 Vot
Achpurtivng e Repon Cerfeats smd pssicly of e vl WEbOH (otrniision i cbtaied horm th gowsnor of TISTR

Haed Office.

35 M 3 Tambon Frian Ha, Ao Moy Lus,
Chany thwrrban 12120, Thald

Tel. T
P (8410 2577 4009

£ oerast : ImpaBUisar ar th WtsHe s Huro ih

Office/Laboratory

ol L, Bangoon Wehustriol Evtate, Sikbarmat R
Argte Mg Changiat Sarmuitpiskan 10280, Thatand
1 S 612480 ext. 115118

w85

nvogtist

Earial

TITSTR

THAILARD ENSTIT

FREBLMTC00Z Rev d

Otfice
18 Phistomycthin Foad, Chatuchak, Bangiok 10900,
Thaiand

Q25 1130 ent 571, 328 52T
T B
Eimall : sumsieogtitronth

NEC-TRSET1S Iy
CALIMRATION (017

SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Resquest No. 21-63/0257 MTC No. EEL, BP. 13110163
CALIBRATION CERTIFICATE
by o | Research Center Company Limited,
Address 122 T.Thatoom A.Srimahaphote Prachinbur 25140,
Calibeated st Electrical and E Lab Y inl Metrodogy and Testing Service Center,
Soi 1. Bungpoo Indusirial Estate, Sukbumyvit Rl A Muang, Samuiprakan 10280,
Instrument Calibrated - Ambient Environment
Deseription Sound Level Meter Temperature 123 23)%C
Manufeeturer — : Rion Relative Humidity £ (50 = 15)%
Model NL-42 Ambicnt Pressure: L(101.325=1.5 kP
Serial No., 01022362
Microphone Type UC-52 No, 14230}
Preamiplifier Type NH-24 No.22410
Standards used :

1. Band Pass Filter Stanford Reszarch Systems SR 650 SN 28712;
Condenser Microphone Brilel& Kjwer 4180 SN 2889871

=

3 Decade Atenuator Ando AL-205 SN 00464602;
4 FusetionsArbitnry Wavelorm Generator Agilent 332204 SN MY44042668:

5. Dngital Function 5

hesizer NF Ek I

6. Digital Multimeler

Fluke 85204 SN 3985007;

7. Pistonphone Rion NC=72 5N 00402446;
& Measuring Amplifier Briel&Kjer 2636 SN 1537484

Date of Receipt
Drate of Calibration

: 14 Jan, 2020
: 3+ Feb, 2020

Advarianyg the Repot/Centficale and puticity of

Thes missdts detabe or
they messits ot in b

ey tested e caleatiod

TITISTR

THAILAKD ENSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH {TISTR)

Request No, 21-63/0254

B Peak C sound level

MTC No. EEL, BP. 1230163

Number of cvcles in Anticipated Measurcd Deviated value | Unecerainty | Tolerence limits

test signal vatlue (dB3) value (dB) (B i+dB) Class 3 [(=dB)
Completé eycle 1254 1258 04 020 2.4
Pesitive half cyele 1244 124.2 .2 0.20 14
Negative half eyele 1244 124.2 0.2 0.20 14

0. Overload indication
Measured value (dB)
e i Deviated valug Unceninty |  Tolerance Limiis
one-hall eycle ane-half eyele (dB) (+dB) Class 2 (+dB)
1529 1328 0.1 0.30 1.5
Calibrated hy Approved by

(Mr. Komknit Laohusin)

Trate of Calibrution
Date of Issue < 11 Feb, 2020

Tha
wrtificate wid pticny of M

Ackeretiving the Rapa

Faw, (55) 0 2577 9004
Ermasl © ImpOAtistr.of Ey VeTeine i Fiidr. o

£ 3-6Feb. 2020

IVIFEF

Electrical and El

Industrial Metrology and Testing Service Centor
201126301 140019600

Rel :

=

End of Cenificate

B8

C, Barqpos inchustslad Etate, Sukimmyt Reosd,
Arphoc Masng Changeat Sarmtprkan 10280, Thatand
Toel, (66 0 358 167280 et 115, 116
Fin, (66) 0 2023 9165
Eanad - mitcggentsonth

TITIETR

o
' pinrddsen s abtaned fse ite govence of TETR

FRABLMTE 002 fery 3
Office
10 Pratoryothin Road, Chartuchh, Barghon 10600,
Thakand
Tel (660 2579
Fan (64} G By
wwmaleogtivir.onth

21-30 eat 5319, 5224 5217

E-mal

WSC-TIS-TIS 17028
CALIBRATHN 0037

THAILARD INSTITUTE (8 SCIENTIFIC AND TECHNGLOGICAL RESEARCH iTISTRY

Request No. 21-6310257

9. Power Amplifier Briel&Kjer 2706 SN 1517650;

measurement meihod.

This has been

dircet measurcinent incthod. The acoustic signal test was p

12 A Tamaguwa TPA-303A SN 2212,
Calibration Procedure :
This i librated by using calibeati Jures no CP-102-02 and CP-102-03, which

were based an IEC 61672-3 Electroncoustics - Sound Level Melers - Part 3 ; Periodic tests (2006), These calibration
procedures were related to the electrical and acoustic signal tests. The electrical signal tost was carried out with the

inan

MTC No. EEL. BP, 131/0163 ‘

Spesker Tannoy Limited, Great Brivain British Patent No, 215300, |
. Digital Multimeter Agilen 344014 SN MY44005360; and

room with the

Merobouy | Thailand).

measired values only,

against

The information on actunl reading is sttached herewdth and the uncertainty limis quoted refer to the

i at e Elocki
Lsbormory (EEL ), which are traceable to the intemational System of Units ihrough the National Institute of

and Electronic Standards

Head Office

35 M 3 Tarnbion Keng Ha Ameias KNerg Luang
£ thomitiars 17120, Thatand

Tel T7 9000

Fan (6630 03

Horrsald | wavgsgtndr onth Welnite-vw Tisth o by

OfficaLaboratary

Sox 1. Bangooo induitrial Extarg, Sukhamsit oad
Ampree Mg, Changat Sams
Tot. 1 23 167280 ext. 115116
Fan, [661 0 2323 9165

E-madl : rtcgistecnth

196 Pl s, Cutuchak, Rangh 10900,
Thasland

Tel_ (441 D 3579 112130 ext. 5219, 5228, 5217
Fiaa. (663 0 2479 BST2

Sumaleegtiiror ih

Eamad

35 i 3 Tarmbon Kikons His Armihoe Khiong Luaris
o 12120 Thaland

¢ 5000

¥t (861 0 2577 9005

Eomal | rampogitiitr.or i Webnte e titr.of Th

Sai 1, Bungpoo industsial Extate. Sukhurnyvit Road,

Aerpte Mg, Chargat Samutprsan 10280, Thakand

Tel: {661 0 2323 I6T2 0 et LIS 118
Faa_ {6670 2523 9163
E-rrnd - oty o 1

The reported expanded uncerainty is based upon a standard v multiplied by a ge factor
k=2, providing a level of confidence of apy ly 95%,
DF-193A S/N 122037,
Date of Calibration 36 Feb, 2020 2/8
1/% :
= Wombia 12 fhae Bevrs e o calibeativd Foded
shibibed Wil witten permislon iy cbtared fom the governorn of TITR Acheertiing the Repon/Cenificats snd pubiicy of 1he 1esalts mecept i full At profatid urless witton potmusion mobtained fiom the govemce of TISTH
FRLBL T 002 R 3 FABLMTC00Z Revcd
Office Hoad Office Oifice/Labarmtony Difica

g Phatiorhin Rowd, Chatuchab, Bangkok 10600
Thaland

Ted (663 1 2! 12130 ent. 52195, K225, 5217
Fan (84) O 2579 8592

Emall ; wamaheogtistr onin




- NSCTISETIS T2 P NS 16
TITSTR CALIBRATION 0037 TITSTR CALIBRATION b} T

THAILAND INSTITUTE OF SCTENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR) THAILAND INSTITUTE OF SCIENTIFIC AND TECHNGLOGIC AL RESEARCH (TISTI)
Request No. 21-630257 MTC No. EEL. BP. 1310163 Request No.  21-631257 MTC Neo. EEL. BP, 1310163
1. Absolute Sensitivity 3.A icul signal test of freq ighti
Relerence Unit Under Test Tolernnce Deviation from response curve
Acoustic Signal Measured Valie (A1) Deviation]  Uncertainty | Limit Class 2 Fm:"ﬂm Acweighting | C-weighting Flut Y . Tolenkice Limity
1di3y Before adjust | Adler adjust (dB) (+dB) (=dB) o (dE) (dB) (dB} L+dB) Class 2 (-dB)
113.96 114.3 IREETS 00 030 14 125 ol 02 15 0AQ 20
Note: The extemal calibration adj was firsily pesformed. The interal calibration adjustment 1 000 0.1 0.1 0.l 0.40 14
was then completed at the display of 1140 dB. 4 00 26 26 <16 0.40 36
2. Self-generated noise 4, Electrical signal test of frequency weightings
2,1 Normal tesy iy Dreviation from response curve = . =S
Measured value Uncertainty Asweighting | C-welghting Flar
oy B ) (B) (B) B) (2dB) Class 2 (+dB)
16.4 010 63 a0 0.1 L1 0.20 235
125 -0l L] .1 D20 20
2.2 The microphone of the sound level meter was replaced by electrical signal input device 250 A1 (111] 0.0 020 1.9
Fregueney  [Measured Value|  Uncenainty 500 <11 () 00 0.20 1.9
Weighting (dB) (+dB) iy 0.0 [ 00 020 14
A-Weighting 129 010 2000 w0 g2 (L4} 0.20 26
C-Weighting 184 0,10 4 ot -0 0.0 0.0 020 36
Flat 4.1 a.10 000 0.0 LT} LA} 0.20 E-X]
Date of Calibration - 3-6 Feb, 2020 38 Date of Calibration - 3-6 Feb. 2020 418
o — T . v
Aebriiiryg e ReportCentificatn ared paibkcity o 1 vicaion it ciotwned fiom tho goe o it e etificats un pibiticty of fh i ot - i1

FMLBLMTE 002 flev. 3 e iy

Office
196 Phusboraitiin Friad, Chaturhuse, Handiok 10900,

Head Office
Tiribon Khlor
t

196 Prishoryothin Road, Chatlchak, Bangkos 10000,

RACIEHTIS 17025 BS1T1S 1028
T LS RATION i01}7

MTSTR CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR) THAILANE INSTITUTE OF SUIENTIFIC AND TECHNGLOGICAL RESEARCH (TISTR)

Request No. 21630257 MTC No. EEL. BP. 13110163 RequastNo, 216310257 MTC No. EEL. BP. 13110163
5. Frequencey and time welghtings at 1 kHz 6. Level linearity on the reference level runge (continue)
5.1 Frequeney weightings at 1 kHz Anneipated Measured Devinted Value Uncertainty Toleérance Limits
Freguency Measired Devinted Value Uncerainty | Tolerance Limits Value (dB) Value (dB) (dB) (xdi) Class 2 (2dB)
Weighting Valug (dB) (dB) (+dB) Cluss 2 (+dB) 130 130.0 0.0 0.30 14
A-weightlng w0 a0 0.20 0.4 129 129.0 0.0 0.30 14
Coweighting 4.0 0o 0.20 04 124 124.0 0.0 0.30 14
Flat 4.0 0.0 0.20 04 19 o0 LEN 0.30 14
L4 1140 00 030 L4
5.2 Time weightings at 1 kHz Lt 1090 0.0 0.30 14
Measured Deviated Value Uncertainty Telerance Limits 104 1.0 0.0 0.30 14
Value (dB) (dB) (+dB) Class 2 (=48) 99 99,0 0.0 0.30 14
Fast 94.0 0.0 0.20 0.3 d 0 0.0 0.30 14
Slow 94,0 00 0.20 0.3 L2 59.0 i} 0.30 1.4
Ley 4.0 LA 0.20 0.3 34 4.0 .l 0.30 14
% To0 0.0 0.30 14
6. Level linvarity on the reference level range 74 740 o0 030 14
Anticipated Measured Devinted Value. Uncenainty Tolerance Limits @ 69.0 0.0 030 14
Value (dB) Value (dB) 1dB) (+dB)} Clhass 2 {+dB) ol 64.0 (] 0,30 1.4
137 137.0 0.0 0.30 14 59 589 0.1 0.30 14
136 1360 0.0 0.2 1.4 5 539 0.1 030 14
135 1350 0.0 .30 14 49 489 “l 0.30 14
139 134.0 0.0 0.30 L4 el 440 0.0 .30 14
133 1230 0.0 0.30 i4 k=) kLR 21 0.30 14
132 1320 0.0 0.30 14 M 339 0.1 0,30 1.4
151 1310 00 0.30 L4 | ) 9.0 0.0 030 14
M il 0.1 0.30 14
Date of Calibration = 3-6 Feb. 2020 5/8 | Date of Calibeation 36 Feb. 2020 68
B e = o - Fombs
Pam—— yvesrion ol THTI | Advertiv Fepscrt/Cestificati and pulicty of x e grvemor of

LB MTE (02 T 3 FABLMTE S0t)

Office
196 Prasrayntfn Feiad, Chusuchul, Banguk 10900
Ty

Fead Office
35 b 3 Tarrexcrs Khlinst Ha, Aipghes Khldng Lisang,

Prisharycttin R, Chatuchul, Mangkos. 10900,

and
. 15T L1180 exe. S318 5225, 53T

W 112130 eet. 5219, 5225 507
TH 52

E-mail | numgsigtine ot ih Wobsitiww titronth  Emall - oricgdistron th En



. SSECTISITIS 1028 TITSTR Gt B
TITISTR CALIBRATION (057 SN

CALIBRATION 0037
THAILAND ISSTITUTE F SCIENTIFIC AND TEGHNOLOGICAL RESEARGH (TISTR) I THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTRY
Request No.  21-6310257 MTC No, FEL, B, 1310163 | RequéstNo. 216310257 MTC No. EEL. BP, 13110163
| |
6. Level linearity on the reference level range (continue) | 2. Feak Caound lovel
Anticipated Measured Deviated Value Unéettaisity Tolerance Limits Number of cyeles in | Anticipated Mensured Devinted value | Uncersainty | Tolerence limits
Value {dB) Value (dB) 1B {+dB) Class 2 (+dB) test slgmal value (di) value (dB) (di) (+dB) Class 2 (+dB)
17 270 00 030 TR Complete cyche 1254 1254 0.0 0.20 24
% %0 0.0 0.30 1.4 Positive half eyele 124.4 1241 -3 0.20 14
5 50 0.0 030 4 Negative half ovele 124.4 124.1 0.3 0.20 14
7. Level linearlity including the level range control 19:Overiond ulication
= 7 T Meusured value (dB)
Anticipated | Measured | Deviited o - |Tolerence Limitg —— Deviated value Uncenainty | Tolerance Limits
| Rangé Value Value Value e Class 2 Positive Negative
(B) (dn) (an) (+dB) (+aB) ane-half cycle one-half eyele {dB) (+dB) Class 2 {+dB)
20-130 128 1250 | o0 0.30 14 1363 1o b i 1
#, Tone burst response
Time Toneburst | Messured | Devinted olerence Limitg
. ; Uncertainty
Weighting| Duration, Th Valug Value Class 2
{ms) (a8 (dB) (+dB} (dB)
200 126.0 a1} 0.20 1.3
Fast 1 1089 0.1 0.20 l3E Calibrated by Approved by
023 VB 0.2 0.20 ~1.8;-5.3
hashans
— o T e T — || Kok bosbor:
Show 5 =T = V2o T (Mr, Komknl Laohasiri) f\ (Ms.
200 1200 09 0.20 xi.3
SE1 2 ws | -0 0.20 “13 28 Electrienl ana Rt Laboeatory
0,25 904 02 0.20 1853 Date of Calibration  © 3-6 Feb. 2020 Industrial Metrology and Testing Service Center
Date of bsue £ 11 Feb, 2020 Ref: 201126301 1400199002

‘ Date of Calibration - -6 Feb. 2020 748 End of Centificars B/

Actomrtipmyg the Fepo Cenlicate of THTR

FRLBLMTLO00Z flere )

aacd, Chatuchum, langhok 10900,

T9 LE21-30 et 219, 5208 5217

OEEN Vietnilaee, st or th
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List of Instruments Certification for Water Quality Analysis

No.|Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of |[Due date of|] Remark
No. Calibration | Calibration
Water
1 |pH Meter pH Horiba LAQUA-PH210 Technology Promotion Association 21CH415 22 Mar 21 21 Mar 22 -
HAOE0009 (Thailand-Japan)
2 |DO Meter DO YSI Pro 20i Technology Promotion Association 21TW158 29 Jul 21 28 Jul 22 -
18H110457 (Thailand-Japan)
3 |Conductivity Meter Conductivity YSl Pro30 Technology Promotion Association 21CH988 3 Aug 21 2 Aug 22 -
18K100977 (Thailand-Japan)
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LartHo.: Z1CH4D
Page:  1nfd

Certificate of Calibration

7H Maior

Equipment ;
Manufaclurer :
Modal

Serial Mo :

10 Ha. :

Condltion As-Recakved:

Rocrived Dake
Callbration Date
Refarence ;

Submitted oy :

Anbient Temperalure ©
Relative Homldity ©

Calibration Procedurs ;

Calikrated by -

Appreved by

[/t ales Butkroea
[} Baitnip Meangmai

[} Waraegen Lermgagirakul

Issue Dats

Henba

LACILA-PH21O

HADECD

LAE EFM.OT 12564 B FM.pH 048
New liem

18 March 2021

22 Marcn 2027

2103-084 NS C-4

Uriad Analys: and Engireenng Consullanl So. Led.
3 Soi Lidornzsuk 41, Sokhunwit Road, Bangohik,
Phrakhancog, Bangkok 10260

{251 5 'C

150 = 15) %

In - houge melkod

« CP-CHS by direct meaduranrenl with standaed
wolage calbrator and drerd measurement with
cartified rafaranca mazeral (SRM;

- CPLCHE by o wilh slamdire

Warakorm Lerrgaglrikul

il -

Approved Signatory

25 March 2021

Thwe Uneertaintics wre Eor 3 confidenee probaldlive of agygeriedmalely 455

Calibration Resulis
Function - pH Measuemant

ot NI e e ke e

. aenansluaugu

CerMo:  2ICHA1S
Page.: Zof 3

Pertorming thiee butters standard curve by using bufter nominal pH (4,73(7,10)

Linslt Under Standard pH Actval pH | Actual my Uncertainly ol | Coverage
Calibratlan Buffar Solutlon Reading Reading | pH ieagurement | facior
[ ) €3] [
pH Foectnnde & 003 401 166.6 0.007% 2.0
S BANKODAZ B 0BS .00 7.2 0.0083 2.00
B.GEL .00 1a 0.0098 240
1001 % oo -1829 o013 240
Functhon @ Tamperature Meaturetment
17 % Without adjustement
Ths euipmun: wias conreced wilh Temperaluee Probe;
- kel 9657
= Swrial Ne. - BA0KINIEZ
Dirmiension of orobs;
- Lengih: an i,
+ Digrnedar 16 mm.
- Imurpersion Depth . =) mm.
Calibration Slandard Uuer Errar Uncertainty of | Coverage
Point Ternpérature Reading measusement Factor
[ ey 1*¢t =3 {27¢) *
261 25007 252 G193 0.26 ]
and 30,004 aon 0004 0.z20 200
350 35003 a4 -1.205 0.20 2.00

Ramark - - UUL™ = Unlt Under Calibrafion

The seportad uncartainty of measurarent wis isod oo g standard uncerainty mutbplied by & coverage
factor &, provitieg o kel of confidense of approximately B5 .

0t

lﬂﬂﬂ'ﬁ‘lﬂ.ﬂﬁﬂﬂu

Cer.Na:  HLHAS

Page.. 2of 3
Condition of thig cailbration result
1 Redenesuze Standard Instrument -
Ingtrarmgnt Serial Mg, 10 Ng, Cort. Ma, Due Dala

13 Documend Process Galibralor 46330071 130RCO03 20E 3BEE 14 O 2029

23 Red. Stancard Thermormcter UEIE  1I0RCO 2011384 19 Mow 2027

Thes ¢ortilicatlice is Irnceahla fo dhe lrlarnatonal System of Unil maintained at-

- Traceatde o Matenal Instiule of Metrology (Thailand, KIMT

2. Lealifled Relerance Materals : Tra measyrarmant resuliy are Inaceabls b 31 hrough CPA cham Lid

BNEI-AF0) Matioral Accreditanon Board, Accrediad Mo AR-1835

Bulfor Solulics Manufaclurer Lot No. Exp dale.
Erl 4.005 CPA charm FUBES 06 Sap 2022
p 6B CFA chiem T8 18 Dec: 2021
pH 0812 CFA chierm Tazaa7 19 Der: 2051

3. This cerlificale iz va d only to tho ilem calibrated on date and place of calibration.

Calibratlon Resulis
Funclion : mi Measurement

P g curve by Fluka at pH 4,707,106}
Nominal Standard Uncertalmy of Covarage
Uniit Unidder Yalue Woltage Aclual Reading Measuremant facter
Callration Inpul Lem¥ ) M
pH my [l pH
pH Meter 4.00 17748 1774 4.1 0058 2.00
M HElEUDDa T [MILY] o0 T.00 0258 2.00
T.a0 Q.00 i FLei] 0253 2,00
10.00 177 48 177 4 1601 0258 200

tﬂﬂﬁﬁi‘lﬁ%flu

TECHNULOGY FROMOTION ASSOCIATION (THAILAND-IAPAN)

" CALLIERATION AN TESTING SERVICES

F3di4 FATTANARSIN E4I303 500 1R, 51N
TEL.

ERVYICES Y EQLUIFMEN

Var

AMLLANG BANGKCK 10250

TL1-203) FAX.

Cert Mo, 21TW155

Page: 142
Certificate of Testing
Egulprrant - DL Meter
Manufacturir - Y&l
Model : P 23i
Sarlal He. 18H1 15T
10 Mo UAE.EFf 2020256 1(EMY . DO.DEET)
Racgivad Datg ! 27 July 2021
Tael Oabe - 30 July 2021
Rofarance | 2107 -(RBAEWET-2
Submitted by ; Uritd Analys: and Enginegring Sensullart Ce. Ltd.
5 Sai Udaensuk 41, il Road, B

Phrakhancag, Banakak 10280
Temperature [23+51°C
Hu midily 30 + 204 %
Tesl Protadure : In = s inglbod . CP-CHE
by Comparison Tachhlgue with Azide Modifcation Methor

Labaraiory Gondition ;

Testad by © ‘Walalak Sanlhean

Appraved by ! = |-
Approvad Signa'l.a'y

[ 3 Make Bulknea
t./fsaumlp PEAROMA
[y Wiarakoen Lengadirakul

Etue Date - 4 Auguet 2024

wnms‘laimuqu



CerLMe.: ZITWISE
Page: 2ot 2

Rezult Dissolved Dxygen Moter Adjurbmant With Air 100 %
Dissolved Oxygen Probe Mo.: 1BH110457
Tilralion Malhod Dk Matar
Standard Ddevlatlon
IAzide Modiflcalion Mathod} Reading
[mgiL AmgiL) mgiL]
804 B3 20055

This repart was cerlified only for the inglrument we 1ostad. i |5 allowablke o vea for study
Ihe syslem effickency. The enviranmental [rnpact centrol and present 1o arganizebon it may concemad
Inlend o wse for adveriging and rederral purpose |s profieded. Thie report may ol ba raproduced
athr in full wilneol willen spproval of the laborelosny

=00
[
enanslunguiy
f
Equipmant : D0 Meter Wilh Scnsor Cenl. Na.: 2{TMI3RR
Condition As-Received ;  Used lem Fage.: 2of 2
Reference < AR-EORWEC
Pracedura Lged @
Cahbeahan wierd cordutied wuse In-hcyge caloratnn p (M=) (4] g o i wilh

Indugirial Fiahnom Fatstance Themametsr [ IPRT ] inde Temperatms Bath
‘Ihe lgmpersture scale used was bazed on ITS-00.

Londitien of this result of callwalion

1. Relarerce s:endard insbrument:-

Instrument Moy Serlal No. Cart, No, Dus Date
1) Digi:al Tharmomalar 15024 AEZE4T 2011246 14 Ocl 2021
Z. Thiz cartilicale is vahd only b IR iben calbrake:d oo date are place of calicration.

3. Thig cerifcation is Iracaatk b tha Internabanal Systern af Unit.

Resull of Callbratlon - (71 Without Adjustement

Functlon Temperalure maasureman.

Thi trurnent was connecled with tampe-alure sensor, 5. 18:4100722

i uucH ~ Coverans

Pind Dapth Temparatura Reading Erres Unemzingy. Factor
(G} {mm } e ] ISR i #£C) L
750 100 26,005 26.0 005 0,16 200
ac.a 1060 20.000 a0.0 0.008 0,16 P
350 180 36.003 350 03 048 200

VLG & LIt Under Callbration

The reported uncariainty of meas.emenl was based oo 3 slandand onsedalnly mollgled by =
coveraga factor K. providing a leval of confiderecs of approsiniabely 83 29

ol

tﬂﬂﬁ’ﬁmﬂ%ﬂﬂ

R TE $BRVIPES X FQUIPMENT CATIREATHH A% TESTT

HIL ARG

0L FATTAHARARN KO ST 4 SLHE 1, e T
g SeiBTATIOn T

Corl. Ne.: 21TM1366

Page.: 1¢f 2

Certificate of Calibration
Equipment : O Mater With Senacs
Manufaciurer @ kil
Model : Fro 20i

18H110457
1D Ng. UAE.EFM.202/2567 (ENY DD0EET)
Submittad by © Unilart dpalysl and Engineseding Consultant Co. L.

3 i Ugomsuk 4°, Sukhurnyd Read,
Bangchak, Phrakkanong,
Benglak 10260

Locatlon : 1HA Un Sale ChRlbranoen Laboratony
Recsivad Order @ 2 fugust 2081

Calibrated Dale : 2 Aurust 2071

Amblent Temparature ; (210 C

Relative Humidlty : [80430)%

AL Line Voltage : (220 % 32)W

Calibrated by : Pregcha Hishib

Approved by ; é 'E"L"J

Apgatiiei Sgnatary
{3 Porathiope Tameyak..
[ 1 Melas Butiruas
) Suwit Imiai

Issus Date < 10 Auguat 2021

The Vicerfaiokies are for &

' v w1 b 1

A Tk el ol e

TECHNOLOGY PROMOTION ASSOULATION {TIALLANE-J AIPANE
ERVICES
LA HAHECEDR 125D
e ey
TEL 20707 BRI LR ¢ SV g CALIBRATICH 2IM
Cert.Ho.: 21CHIBE
Page. 1 of 3
Certificate of Calibration
Equipmeni ; Coducilaly Meer
Manufaciurar ; wal
Model : Fro A0
Sarlal He. 15K100%7 T
I He. UAE EFM.OEBIEEEZ(EN v 5CT.ORET)
Conditlon Ax-Recehved: Used llem
Recclved Dale - 27 Jury 2611
Calwration Date | 03 August 2001
Referance : 210T-0GATWSS-2
Submitterd by 1 United Analyzst and Ergineoring Cong lant C. Lid.

3 Soi Ugmaguk 4%, Sukhymvit Hoad, Bangenak,
Phrakranong. Banghok < 02E0

Amblant Temparature © e or 25
Relative Humldily - 52 £ 15k
Caliratlen Prozedure: In -howse methed :

- CP-CHE by dirgst measureme:t
willhy cedified reference matanial [CRM)
- CP-CHA by comoanson with standard thermometer

Calisrated by : Warakom Lemgegirakul

Approvad vy Sty

Approved Signalbry
[ ] Males Gulkrugs

i ailngn Meangmai
[ 1Warakom Lerngagtrakul

| Lok Chanbe = 1 Augusl 2021

‘Ll Uncertalntles ave foe a P ilily of approxil YA

t‘ana'ﬁ‘laimuqu



CertHo.: 2 CHIEE

CartMe.: 310H

Fage.: Aed 3
Page: 2 af 3 Gallbration Resuts
Conditlon of ths result of callbration Functisn | Temperalure Measuremsant
1. Reference Standard Inatrument - | %} Withoul adjustmant
mistrument SetialMo.  IDMo,  Cenifiate No.  Due date This squipment was with T [—
1] Tharmomedsr 19635878 130RCHEE Wg 15 Sep 2021 « hdoadiel - FPROW COND-T
2] Ref, $td Thermoraler 4032054 110RCIM4 201233 15 Qe 2021 - Senal Mo, 1BLIOODOE
This cerificatlon s fraceable 1o e brternational Syslem of Uni manlainad at:- Dimenzicn of praba;
- Fracashle 1o Mational Inettue of Meirdlogy §Thadand), MIMT « Lengen ¢ rrm.
2 Carbiind Rubaionce Matarials - - Drameter : 2 .
- Canductlty ealibratlon solution, CPa chem Lid., The measuremant results are traceabls i 51 rlawnesan Deglh . 90 mm.
throuph CPA chem Lid., AMSEASD National Accreditalion Board. Sucredited Mo AR.1835
Canductlvity Solulon Manufsciurer Lat Ho. Exp. date Caliration Standard e Uncestalnty of || -ovarage
14130 pBicm CPA chem TRAD3E 28 June 2022 F':-Nﬂt TUI“P:’HIIIW Eu:dlng E:mr “eas:r:menl facier
12,8500 mSHom P4 chem 725024 12 Jan 2032 Ll te) teh ic 1re &
- Gonirol Conductivity calibration sclution by Walor bath {2519 117G 0 25005 =0 0005 6.20 20¢
3 This cerificate |s valld only to the fem calkdated on date end plece of calibration. Aon 0004 an.a -0 [sh-41] 2.0
5.0 35004 E5.0 0,003 .20 ]
Calibratkon_resulla

Funclion ;
(*) ARer Adjustment m 13120 pSicm
Canductivily Elecirode Seral No.: 14110008

Remark - - LU = Unit Under Calibration

The reported uncanainky o messwemard was hased on 8 standard uncartainty multipliod by o covurags

factor &, prowiding a level of confidanca of approximetaky 95 %,
Standard Befare A After fudj L Coverage
Conductlvity Sclutlon UG Reading UG Reading ol Measurement fmetar -afo-
[£) ]
4412.0 pScm 1374 paiom 1412 uS/om 40 psiem 2.00
12,8806 mEicm 11.98 mSicrn 12 35 NSum DLOBZ mBcr 2.0

Remark - UG = Unit Under Callbration

wonanslupaugay Wﬂm’wm%%l
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FYYZNOATI SENIUFBUNINGIAY - SUIAL W.A.2564

List of Instruments Certification for Surfacewater Quality Analysis.

No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of Remark
No. Calibration Calibration*
Laboratory Instrument/Equipments.
1 Conductivity Meter Electrical Conductivity SI Analytics Lab955 / SPC Calibration Center Co.,Ltd. C24210091 29 Mar 21 28 Mar 22 -
16300356
2 UV-VIS Spectrophotometer Nitrate -Nitrogen Hitachi U-1900 / DQE Services Co.,Ltd. SP21-008 25 Jan 21 25 Jan 22 -
Ammonia-Nitrogen 2021-064
3 UV-VIS Spectrophotometer Nitrate -Nitrogen Agilent Cary60 G6860A / DQE Services Co.,Ltd. SP21-015 29 May 21 29 May 22 -
Ammonia-Nitrogen Technologies MY15410009
4 UV-VIS Spectrophotometer Nitrate -Nitrogen Merck Pharo 100 / DQE Services Co.Ltd. SP21-009 25 Jan 21 24 Jan 22 -
Ammonia-Nitrogen 12390016
5 Distillation Unit Nitrate -Nitrogen FOSS KT200 / Sithiporn Associates Co.,Ltd. MS63FOT00848B 25 Feb 21 24 Feb 22 -
(Kjeldahl Method) Ammonia-Nitrogen TECATOR 91790524
6 Distillation Unit Nitrate -Nitrogen FOSS 2100/ Sithiporn Associates Co.,Ltd. MS63FOT00848B 25 Feb 21 24 Feb 22 -
(Kjeldahl Method) Ammonia-Nitrogen TECATOR 520001424
7 Incubator Total Coliform Bacteria Memmert IPP 260 / Technology Promotion Association 20TM2140 3 Nov 20 2 Nov 21 -
V616.0066 (Thailand-Japan)
8 Incubator Total Coliform Bacteria Memmert IF757 Technology Promotion Association 21TM832 7 May 21 6 May 22 -
D317.0305 (Thailand-Japan)
9 Water Bath Total Coliform Bacteria Memmert WNE 14/ Technology Promotion Association 21TM422 22 Feb 21 22 Feb 22 -
L416.0606 (Thailand-Japan)
10 |Wwater Bath Total Coliform Bacteria Memmert WNE 14/ Technology Promotion Association 21TM423 23 Feb 21 23 Feb 22 -
L416.0612 (Thailand-Japan)
11 JAnalytical Balance Total Coliform Bacteria Mettler-Toledo MS603S / National Food Institute, 2100858-001-001 8 Dec 20 7 Dec 21 -
B0070110311 Ministry of Industry, Thailand
12 |Auto Clave Total Coliform Bacteria ALP CL-aoL / Technology Promotion Association 21TM425 23 Feb 21 22 Feb 22 i}
802664 (Thailand-Japan)
13 |Auto Clave Total Coliform Bacteria ALP CL-a0L / Technology Promotion Association 21TM831 7 May 21 6 May 22 i}
807298 (Thailand-Japan)

Due Date of Calibration* : MuuanLuEuNsEeUeuUs¥INY agrtesTay 1 A

a o 3 a_ ¢ € & aa a o € o o
UIWN %JVL‘H:L@W] LOUWIRTA LLOUA LAUILULII ABUTILAUN INA

ﬁaaﬂg’jﬁamimaaumummﬁm ISO/IEC 17025:2005 by TISI, ISO/IEC 17025:2017 by DSS

Certificate Page 1/1



SF‘C Calibration Center

SeKT

Part of DKSH Group
¢\ Wl a
Certificate of Calibration
mmmu
Equipment. CONDUCTIVITY METER Cerificale No..  C242100H
Kadel Lah&55 Issued Date; 28 March 2021
Sarial No. (or ID.): 16300356 Job Mo KSPR2104654
Manufacturer: 5l Analytics Page: 1af 2
Elecirode Seral No. 16070067 Modsal :  LF313T Brand !SI Analylics
Candition: In Condition
Customer: United Analyst and Engineenng C ltant Company Limitad
3 Soi Udomsuk 41 Sukhumvit Road,
Bangckak, Prakanong, Bangkok 10260 Thailand
C e [T + z €
Humidity 50  %RH E 15 %RH
Calibration Place: Ernvironment Laboratory, SPC RT Co., Lid.
1194 Soi i it 57, it 10171 Rd.,
Bangchak, Pral g. Bangkok 10260 Thailand
Calibration By: Mr.imran Ama
Calibeation Date: 29 March 2021
Tha Method used: In house methed, SPCC-WI-49, base on ASTM D 1125-14.and D 5381-14
Tracaability: This is ta the CRM by DAKKS/DKD calibration labaratory

:} Ewn (L]

{Mr. Imron. Amayj

Person in charge
This certrfeale s ssued the unts.

through Radsemeter Analytical Co., Ltd. Certficate Na. 1861, 1515, 1377

QZOZA 2/

{Mr. Dumrang Boonsopan)
Authorizad signatary
of Unts (51 It primides traceatdty of measuresen tn Féamaboral o

SRRT

i ot ol difia
SPC AT Co., Lid

ol Wnndand or Offr moogn

st

Isborasorias.

‘standard uncaay ol

Erirda. § vt o4 CEnliBRcE Of agraimibely 357 rposiny febue iyt it Lncartety in (3L,
Thesa results may be stactad By devinbons from specifed condfiord. nvnmmmmmunmmm cabvaried or sampied. The eport shall rot be
meprixhuced arcep! 1 B wthout sooroval of SPC BT Co., Lbe

wnaslumuny

BPCC-FM-C24-06 23 Now 2029

m . DOE Services Co Lid.
e Services
32 ol Ludprao-Wanghin 55, Ladprac-Wanghin Rd., Ladprao, |adpeo, Benghok 10230
Phone : +66 (002 538 2034, Email | dgeservicesinfoligmail. com
CERTIFICATE OF CALIBRATION
Certificate No. : SP21-008 Page 1of 5
Customer : United Analyst and Engincering Consultant Co,,Lid. (Head Office)
Address: 3 Soi Udomsuk 41, Sukt it Road, Bangchak, Phrakh Bangkok 10260
Location of calibration : Laboratory 315
Manufacturer : Hitnchi
Madel : L1900
Serial No. : 2021-064
IDNe.;  UAEWAS.D062552
Recelved Date : 25 Jangary 2564
Calibration Date : 25 January 2564
Issue Date : 26 January 2564
Condition of Instrument : Used
Calib &3 = % 3 7
ey Jugel Approvedby: 4ol
{ Mr. Tanawyit Hisidach | { Miss Chonthicha Sangngern )
Technical Manager Quatity Manager
; " i s s catiration caly.
o the nboruioey wad and v the resliced 3t e
ry. Thi may nt be o e written apporrvad ol the DOE
[Serviems o, Lid

PM-410-00 03 | A0

nasluauan

SPC Calibration Center

SeKT

Part of DKSH Group
Cartificate No.: C24210031 Page: 2of 2
Calibration Results:
Before Adj
Standard Unit Under Calibration Coverage Factor
) Comection Uncertainty { £ )
Conductivity Sclution Reading k)
2497 wiiem 267 wSlem =1.73 usem 200 1R wSicm
1408.3 usdem 1438 Sdem “30.7 WSem .00 TE wSicm
AREF-] mSicm 1124 mSiem -1.08 mSiom 2.00 0.58 mSicm
After Adj 7 at 14083  pSiem
Standard Unit Under Calibration Coverage Faclor
Comection Uncedainty { £ )
Conductivity Sclution Reaging (k)
2487 p3fem 258 uSlem 0,83 pSiem 2400 0.52 wfem
1408.3 1Sicm 1410 uSiem 1.7 |Sicm 2.00 78 uBlem
" mSfem 1100 mSicm ] mSfom 200 .58 mSicm
The End of Certificate
e e i ol .
s
Farreky 3 R enaslupmunu
Brarch AT S F1. Suicurt 014 Road Songchch. Presnorong, Rongeos YIS0 Thatons

SROC-FM-C34-08 23 Now 2020

7 DQE Services Co, Ltd.
BQE gervices

32 Soi Ladpruo-Wanghin 55, Ladpmo-Wanghin R, Ladpeso, Ladpeo, Bangkok 10230
Phaoe : «&6 (12 538 20654, Emall | dgeervacesinfoiigmail com

TR
CALIREATICN

REPORT OF CALIBRATION

Certificate No.:  SP21-008 Page 2 of 5
Environment Condition :  Ambicnt Temperature 25 + 5 ¢
Relative humidity 50 = 15 %RH

Calibration method : In-house method CP-0) Calibration of UV-Vis Spectrophotometer Based on ASTM E275-08

Certified Reference Materials :
Material Serial No. Cenificate No, Due date
Absobance Standard set 25760 BOI02 112021
Absohance Standand set 25757 #0105 172021
Wavelength Stundard set 25806 BOT03 71112021
Wavelength Standard set 25738 B0 712021

Traceability 1 This cenification is traceable 1o the Inernational System of Unir maintained at National Instinare -
of Standards and Technology (NIST) through Starma Scientific Limited

Spectral Band Width of UUC: 40 pm.
Scan Speed of UUC : 200 nm./min
Scan loterval of LUC e 0.1 .

of ULIC: Ph 0001 Abs.

Wavelength 0.1 nm.

M-S R LR

nasluauan



DQE Serviess Ca Lid
BOE seoryices v
32 S Ldpeno-Wasghis 55, Ladpran-Wasghin Rd., Ladprio, Ladpro, Basgkok 10230 [
Phooe - +66 (012 532 2054, Email : dgsservscrsinfoggmail cam
REPORT OF CALIBRATION
Certificate No. SP21-008 Page 3of5
Wavelength Accuracy
CRMs Values | UUC Reading Correction Uneertalnty Coverage lactor
(mm.) {nm.) {nem) {nm.) 3
241.54 240.8 0.74 (AL 2.0
279.40 1186 0.80 19 200
IR.T0 2876 1.10 19 2.00
334 3336 0,62 0.19 2,00
361.26 3606 066 019 200
41348 4180 D4R 019 2.00
446,70 4458 0,5 019 200
453.20 4352.8 040 019 2.00
460,06 4596 046 0.1% 200
536.90 5362 .70 .19 2.00
637,94 6374 .54 0.19 2,00
440.74 4402 054 019 2.00
4122 4718 042 0.19 2.00
$13.70 5130 070 0.9 2,00
528.72 5282 .52 .19 200
574,60 5740 060 0.19 2,00
58548 584.8 L6 019 2,00
68463 6E4.0 163 0.19 .00
T40.27 7398 047 ale 2.0
74828 T4T R 048 019 200
807.16 066 .56 0.1y 2,00
RTS.70 £79.0 .70 .19 2,04
FME510-00 ROG |1 SA2019
nasluauan
DQE - DQE Services Co Lid.
. e 328ail 55, Luddpr R, Ladgrao, Ladprao, Bangkok 10230

Phang : +66 {00 S35 2054, Email : dosservicesinfodgmail.com

FICTISHALY 170
EALERRATION 01

REPORT OF CALIBRATION

Certificate No, SP21-008 Page Sof s
Photometric Accuracy :
Wavelength CHRMs Values | ULC Reading Carrectlon Uneertainty Coverage factor
| mm) (Abs) {Abs) (Abs) (Abs) L3
i 0.0000 0.000 0.0000 00076 2,00
0. 7498 0.745 00048 00076 2.00
247 10,00 0,000 0,0000 00076 2.00
0.8712 0,864 0.0072 0.0076 2.0
35 LECHTH] 0000 (00 00076 200
0.2920 0.260 (0020 00076 2.00
54 0.0000 0.000 0.0000 0.0076 2.00
06459 0.632 0.0139 0.0076 2.00
Remark © < UL = Uit Under Calinmation.
= KA = Mot Aveiable
'y the sovenags fsuvd
which
= End of Certilicate -

FMSE0-02 ROD 11035019

nasluauan

DQE Serviees Co_Lul
DOE corvices -
32 Soi Ladpeio-Wanghin 35, Ladpesc-Wanghin R, Ladprao, Lsdprao, Bangkok 10230 || "
Phane : +65 (011 $34 1054, Fmail : dqeservicesinfoqdgmail com i 3:“‘-’_ i
REPORT OF CALIBRATION
Certificate No. SP21-008 Page 4ofs
Calibration Resulis ; Without adjustment
Photometric Accuracy :
Wavelength | CRMs Values | UUC Reading | Correction Uncertainty | Coverage factar
L (om.) {Abs) {Abs) (Abs) (Abs) i
(1LOHKY 0,000 0000 0.0042 24
i 05791 0.577 00021 0.0042 2,00
20
L8R 1045 0.0038 0.0042 24
21914 2183 0084 0.0082 200
0.0000 (000 (L0000 (1.0042 2.00
i 0.5618 0.560 00018 0.0042 2.00
1.0260 1.025 00010 00042 2.00
2.1259 1R 0.003% 00091 2.00
D000 0000 (L0000 00042 2.00
- 0.5240 0522 0.0020 00042 200
0.9639 0965 -0.0011 00042 200
19788 1.978 0100605 00192 1040
00000 0.000 L0000 00042 200
Bigy 05194 0519 01,0004 00042 200
e 0.9991 1.001 00019 0.0042 2,00
1.9970 15998 0010 {10092 2,00
00000 0.000 010000 00042 200
- 0.5523 0,553 0.0007 0.0042 200
' 1.0810 1.082 00010 0.0042 2
2.0369 2.035 0.0019 0.0082 2400
0.0000 000 0000 0.0042 200
&35 0.5396 0.561 L0014 0.0042 200
10513 1052 ALUKNT 0.0042 .00
1.9268 1.925 00018 0.0082 200
FMSH0-02 ROT 1 100200
nasluauan
-m' p DQE Services Co. Lid.
. Services
32 Soi Ladprao-Wasmghin 55, Ladprac-Wanghin Ra., Ladprao, Ladpmo, Bangkok | 1230
Phone - +66 {02 $38 2084, Emall | dqewervicasinfogmall cam o i
CERTIFICATE OF CALIBRATION
Certificate No, : 5P21-015 Page lof 5
Customer ; United Analyst and Engineering Consultant Co. Ltd. (Head Office)
Address: 3 So1 Udomsuk 41, it Road, B: hak, Phrakh Bangkok 10260

Location of calibration  Laboratory 315

Issue Date :

Eqil ‘ P p
Manuf; : Agilent Technol
Model : Cary 60

Serial No, : MY 15410009
ID No.: NiA

Received Date : 29 May 2021

Calibration Date ; 29 May 2021

Condition of Instrument : Used

30 May 2021

Calibrated by : Ju :J' Approved by @ {ﬂ .ia%f'l
{ Mr Tanawin Rittidach ) { Miss Chonibicha Sargrgern )
Technica! Manmager Quafity Manager
The tabarson G
abeemory This har i Al et i e pri wiiten mppaval o the DR
ervices cu, 1t
TM410-02 ROD 1003200
.
wnasluamunu



2 Soi Ladprea-Wanghin 55, Ladpro-Wanghin R, Ladprao, Ladpess, Bangkok 10230 12 Soi Ladprc-Wanghin 55, Ladprao-Wanghin R, Ladprao, Ladgme, Bangiak 10230 '}

o DQE Services Co Lt [MGE Servioe Co.Lul.
bag Services é__ oQE Services ;A

Phane * +66 {01 $30 2054, Email © doeservicesinforigmall com Phooe | +66 (012 534 2054, Fmail : dgeservicminoiigmail com ErtimT ar
REPORT OF CALIBRATION REPORT OF CALIBRATION
Certificate No. : SP21-015 Page 3of§

Certificate No.:  5P21-015 Page 2of5

Waveleagth Accuracy :
CRMs Values | ULC Reading Carrection Uncertalnty Coverage factor

Environment Condition :  Ambient Temperature 25 £ 3 e

Relative humidity 502 15 %RH | (am) {nm.) {m.) {nm.} L
4172 2420 028 0.19 200
Calibration methed : ln-houss metiod CP-D1 Calibration of UV-Vis Spectrophotometer Based vn ASTM E275-08 27945 795 05 haw 200
28781 2479 0.09 0.19 200
Certified Reference Materials : 334.06 333K 026 0.19 2,00
360,93 3605 043 019 00
Material Serial No. Certificate No, Dhue date 41859 4182 039 0.19 200
Absobance Standan sct 25760 Bo102 117702021 o e o o 20
453,66 4533 036 0.19 200
Absohance Siandand set 25757 80105 11772021 6002 s 022 19 o
536,59 5367 0,11 0.19 200
Wavelength Standand set 23606 50103 117772021 637.98 6354 -0.42 0.19 200
LEIBH] 409 048 019 2
Wavelenygth Stnndard set 25758 R0104 11772021 472.50 4728 0.00 0,19 2.00
Traceabllify :  This cenification is tracesble 10 the bntemationn] System of Unit maintained st Natlonat Insinute - bl 24 e e o
* 528,88 5292 432 019 2.00
of Standards and Technology (NIST) through Starna Scientific Limited e s o 01y 20
585,35 848 135 020 200
Spectral Band Widthof UUC: 15 am. 684.40 684.9 .50 619 2.00
740,72 7404 0.32 0.19 2
Sean Speed of UUC ¢ 90 nm/mim 748.55 490 045 019 1
807,03 $07.1 0407 0.19 200
Sean Interval of ULC @ 015 nm. §79.28 $70.4 012 0.19 200
Resolution of UUC :  Photometric  0.0001 Abs.
Wavelength 0.1 om,
FME-300-07 RUS 1108201 FhA-SHHGT ROF | 10870
. .
enaslupmunu enaslupmunu

DGE Serviess Co L, i DGE Services Co.lud.
DQE ¢ vices BOE 5o rvices 3
32 Sioi Ladpruo-Wasghin 45, Ladgrac-Wanghin 4., Ladpess, Ludprno, Banglsk 10230 32 Sob Ladprea-Wanghin £5, Ladpes-Wasghin Rd., Ladpreo, Ladprao, Bangkok 10230
Phone - 66 (012 538 204, Emai | daeservicesinfogigmail com o Phone | +66 (02 334 2084, Emall : dqescrviceinfodfgrailccon Cxienm
REPORT OF CALIBRATION REPORT OF CALIBRATION
Certificate No. : SP21-015 Page 4of § Certificate No. :SP21-013 Page Sof S
Calibration Results : Without adjustment Phatometric Accuracy :
Wavelength | CRMs Values | UUC Reading | Correction Uncertalnty Caverage factor
Photometric Accuracy : (Abs) (Abs) (As) (Abs) A
Wavelength CRMs Values UUC Reading Correction Uncertalnty Coverage lactor 0.0000 0.0001 .01 0.0075 2.00
G (Abs) (Abs) (Abs) (Abs) " i 0.7498 07438 0.0060 0.0075 200
0.0000 0.0000 10,0000 00042 200 i3 0,0000 10,0000 0.0000 0.0075 200
b 0.5791 0.5767 0.0024 0.0042 200 0.8712 0.8647 00065 0.0075 .00
10488 1.0444 0.0044 0.0042 2,00 . 0.0000 0.0000 0.0000 0,0075 200
21914 21841 0.0073 0.0092 200 0.2920 0.2900 0.0020 0.0075 2,00
0.0000 0.0001 -0.0001 0.0042 200 0.0000 0.0000 0,0000 00075 2,00
s 05618 0.5609 0.0009 0.0042 2.00 0 06459 0.6428 0.0031 0.0075 200
1.0260 1.0244 00016 0.0042 200
21259 21192 0.0067 0.0091 2.00
Remark @ - UUC = Ut Under Calinrason
0.0000 0.0000 0.0000 0.0042 2.00
s 0.5240 0.5212 0.002% 0.0042 200 il
0.9639 09632 0.0007 0.0042 200 R 4 R e oy I corange fcticd
19785 19717 0.0071 0,009 200 which it sl - "
0.0000 -0.0001 0.0001 0.0042 2.00 < Bod 66 Cartioie=
Sk 0,5194 0.5184 0.0010 00042 200
0.9991 0.9991 00000 0.0042 200
1.9970 1.9911 0.0059 0.0093 2.00
0.0000 0.0000 0.0000 0.0042 2,00
% 05523 0.5517 00006 0,042 200
10810 140802 0.0008 0.0042 200
20369 20293 0.0076 0.0092 200
0.0000 00001 0.0001 0.0042 200
52 05596 05593 0.0003 0.0042 200
10513 1.0505 0.0008 0.0042 200
1.9268 19217 0.0051 0.0092 200

FRE-SIHIT RID 1120 Fab-SE0-00 Bett) 110020

wnm's‘l:imuqu wnm's‘l:imuqu



m . DQE Services Co Ltk m DOE Services Co. Lik.
Services ... .. Ty = " Services 5 ) )
Winghin 53, Ladpr Ladprao, Ladprso, Banghok 10230 32 S Ladpeso-'Wanghin 55, Ladpmo-Wanghin Rd., Lsdpraa, Ladpres, Bangiok 10230
Phose : 766 (012 338 2054, Ermuil ; dqeservicesinfoigmail.com meuRm IS Phone : +66 1012 538 2054, Email ; dgeservicesinfod@gmail.com i b
CERTIFICATE OF CALIBRATION REPORT OF CALIBRATION
Certificate No, : SP21-009 Page 1of5 Certificate No.:  SP21-009 2of5
Customer 1 United Analyst and Engineering Consultant Co_ Lid. (Head Office) Environment Condition:  Ambicnt Temperatun 25 + 5 e
Address: 3 Soi Udomsuk 41, Sukhumvit Road, Bangehak, Pl g Bangkok 10260 Relative humidity 50+ 15 %RH
Calibration method 1n-house method CP-01 Calibration of UV-Vis Spectrophitometer Rased on ASTM EXT5408
Location of calibration:  Laboratory 213
Certified Reference Materials ¢
Material Serial No. Certificate No. Due date
Manufacturer 1 Merck
Absabance Standard et 25760 BO102 W02
Model : Pharo 100
Absobance Standan] set 25757 80105 71172021
Serial No. : 12390016
Wavelenyth Standad set 25806 80103 712021
ID No.: UAEWAT.00972556
Wavelength Standand set 25758 0104 712021
Received Date 25 January 202]
Traceability : This cemification s truceable to the Intemational System of Unit mainsnined ot National Instine -
Calibration Date 25 January 2021
of Standards and Technology (NEST) through Stma Scientific Limied
Fssue Duate : 26 January 2021
Spectral Band Width of UUC: 4.0 nm,
Condition of Instrument Used
Sean Speed of UUC @ N/A
Calibrated by : T 18 Approved by : M 5
(e Tamarat R —W._._s._’_ Sean Interval of ULC: N/A - pm,
‘Technical Manager i
R . Quality Miimpes Resolution of UL Photometric  0.001 Abs.
5 Wavelength 1.0 nm.
Sorvices Co Lad B
o i PS043 RO3 111632014
nasluauan nasluauan

DQE Services Co, Ll : DQE Serviees Co.l4d.
DCE <o rvices DOE sopyices
32 Sai Ladpro-Wanghin 43, Ladpme-Wianghin Re., Ladpeso, Ladpmo. Benghok 10230 32 Sui Ladiprao-Wanghin 55, Lsdprac- Wanghin Rd_ Ladprao, Ladpmo, Banghok 10230
Phooe - +66 (013 535 2054, Enail ; dgeservicevinfo@gmail.com T Lmt Phone : 466 (D12 538 2054, Bl : dqeservicesindodgmsil.com B
REPORT OF CALIBRATION REPORT OF CALIBRATION
Certificate No. SP21-009 Page Jof s Certificate No. SP21-000 Page 4of'5
Wavelength Accuracy : Calibration Results Without adj
ults t adjustment
CRMs Values | ULC Reading | Correction Uncertainty | Coverage factor R s
{nm.) {oo) (o) {nm.) & Photometric Accuracy :
241.54 NA NIA N/A 2.00
Wavelen CRMs Values | UUC Reading | Correction | Uncertaln Coverage factor
279.40 NA N/A NiA 200 i ot i 2 i o
288,70 NIA NiA NiA 200 o} {Abs) (ke ans) Lany 5
0.0000 0.000 0.0000 0.0042 2.00
334.22 332 222 0.61 200
) 0.5791 0.576 0.0031 0.0042 2.00
361.26 360 126 0.61 2.00 420
iR s ods o o L0488 1.048 0.0038% 0.0042 2,00
1 i 3 i 21914 2192 -0.0006 00,0092 200
446,70 447 .30 0.6 200
00000 0.000 0.0000 0.0042 200
453.20 453 0.20 .61 2,00
0.5618 0:559 0.0028 0.0042 2,00
460.06 459 1.06 0.61 200 440 :
10260 1.024 0.0020 0,0042 2,00
53690 537 010 0.6 2.00
2.1259 2125 0.0009 0.0092 200
637.94 638 -0.06 0.6l 200
0.0000 0.000 0.0000 0.0042 2.00
44074 4 026 0.61 200 )
0.5240 0.520 0.0040 0.0042 200
47222 4 122 061 2.00 465
0.9639 0,963 -0.0011 0.0042 2,00
513,70 $14 ~0.30 0.6 2.00
1.9788 | 982 -0.0032 0.0092 2,00
528.72 529 028 061 2.00
0.0000 0.000 00000 0.0042 2.00
574,60 575 040 0,61 2.00
0.5194 0.518 0.0014 0.0042 200
585.4K 586 052 0.61 2.00 546.1
09991 0,999 0.0001 00042 200
684.63 685 -0.37 061 2.00
19970 1.995 0.0020 0.0092 200
740.27 739 127 0.61 200
0.0000 0.000 0.0000 0.0042 200
T4H.26 747 1.28 0.61 2,00
03523 0551 0.0013 00042 2.00
BOT.16 805 216 0.61 200 590
10810 1.080 00010 0.0042 2.00
§79.70 7% 1.70 0.61 2.00
2.0369 2033 0.0039 0.0002 2,00
0.0000 0.000 0.0000 0.0042 2,00
P 0.5596 0.558 0.0016 10,0042 2,00
h 1.0513 1.050 0.0013 0.0042 2,00
1.9268 1928 0.0018 0.0092 2,00
f'ﬂvﬂlwm T Ptl-llw RO3 10032010

nasluauan nasluauan



DQE Services Co., Lad,

i Services

32 Soi Ladprao-Wanghan 55, Ladprac-Wanghin Rd., Ladpmo, Ladpeao, Banghok 102340

Fhose : +66 (012 538 2044, Erail : dqeservicesinfoi@ymail.com

REPORT OF CALIBRATION
Certificate No. SP21-(19 Page 5of%

Photometric Accuracy @

Wavelength | CRMa Valoes | UUC Reading Carrection Uncertainty Covernge lactor

(mm.) (Aba) (Adss) (Abs) (Abs) k

233 00,0000 N/A NIA N/A 200
0, 7498 N/A NiA N/A 2.00

s37 0.0000 ™A NiA 2.00
08712 NiA NiA N/A 2.00

S 0.0000 NiA NIA N/A 2.00
0.2920 NiA NA NiA 2.00
0L0000 NiA NA NiA 2,00

i 0.6459 NA NIA N/A 200

LG = Linin Undier Cal

- WA = Nk A vainhie

The pesull expanded uneerissy of

el 1 b st an lhe stamtant s enainny

T mamnarsment mliphod by the sovirage fhctor £

ponids 1o § ceverage protabiley of appmemamrly 4%

- End of Certificate -

FMS10-02 RO 110040
v
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FossCare™

FOSS Preventive Maintenance Protocol

1

Custpmer | VAE
p

Instrument Kieltec™ 2100 elfee 287
Recommendad PM interval oC i 12 manths Mo, of samples analysed
between interval and no. of {if applicablel
sventive main e kit (P/M 0005565
Preventive maintenance kit (P/N) 00095965 [ F T q { TAL R
Introduction
A muintenance protocol provides sy and fi | means of 2 & apecific

type, The recommended PM interval depends-on the operational conditions and is based on our extensive
experience and knowledge of manufacturing and mamtaining analytical instruments.

| the & ental condition

Apart from sample ) need fo be considered. A demanding
environment, such us high ambient temperature, humidity, dirtiness et can measurubly shoren
component lifetime and also the mai e 1o b intervals

NOTE!

The content of this protocol is subject to change over time. In order w safeguard that you obtain the
correct parts, please make sure to indicate serial no and date of installation when contacting your FOSS
representative

wnmslumuqy

055 South East Asia
3388 Sirinrat Building, 25th ~ 26th Floor, Unit No, 3388/90,
Rama IV Road. Kangtan . ey, Bangkok, Thadand 10110

FOSS

Customer Service Report
= 20/u/z

1 Report No: | 5874 |

Address:

T D 2y

Hours Travel To Customer Labaour Travel From Custemer
s | ___free ] T2
Finish Hal e g .o
b Ty
ication Special Standard
Heemal “Couresy Vist instaation Training
Distributor PRAR Onboarding Quate Tn Howse
Intermal Warranty Toepair M o
Digital Service Sabes Suppot Remote Gther
[ rofoucte Number: | 1|
[ PAAA Type I Frit covry - frd [ Contractho. | |
Details of Wark | Test

- 24
Description 3]
77T kT KT PeC
v [l Fi
Crimmtt A0 Henlfegaill 2
e A Fefn 7
wep o mm e 43 Fi
1 confieen this roport s accurate and compbitn
Saned FOSS | V. | sigred Customer e
Rame 1 1 Hame |
Would you be to participate in g in arder to tell us how we d?
Al
ensslunrugy
Maintenance Procedure
Exchange of Parts and Cleaning
Step  Action Part PIN oK
t | Replace Adapter for dig. tube 250 mi
Replace Non returm vake
3 | Rephace vakves in alkali pump Valve kit reages

4 | Replace

prced for alkah

o|o|ojo|ojo|o|o)

Tubing PVC &/11 mm

E | Cleaning

Check and Adjustments

Module

Abkalh pump

2 tillztion volime

3 | Check frant panel switches |
4 | Check cabiles and l‘fl;'_‘lil_-; connect

5 I hi o] ping in steam gensrator I
6 | Check safety door swich [

Slippet. 1081 i)

wnmslumuqy



SITHIP DRN

Preventive Maintenance Protocol

Instrument; Kjeltec™ 2100 ‘ Model 2100 S/N: Snak
Customer, iin e i unud T s moduea 1 Jok No,__ Mssrommss
i i i 2 I
PR | 2|

Introduction
A maintenance protocol es a means of maintaining a

provid specific

type. the certified performed PM Imervaldependsmlheuperabmalcnmﬁﬁuns and s based on our
experience and of manufacturing and maintalning anatytical instruments,

Apart from sample throughput, the environmental conditions also need to be taken into account.

Demanding envirenments, such as high amblent temperature, humidity, asrurms ete can measurably
shorten component fetime and also the mai e and p P intervals.

The content of this protocol ks subject to change over time.In onder to ensure you the cormmect parts,
pleass make sure to indicate serial number and date of installation when contacting you FOSS
representative.

Maintenance Procedure
Parts to be Exchanged

Step | Action Part BN Ok
1 |Replace Adapter for dig. tube 250 ml 10000056 | [
2 |Replace Non return valve 10003538 | O
3 |Replace valves in alkali pump Valve kit reagent/water pump | 15750093 | O
4 | Replace steam tubing Silicone tubing 8/12 mm 15820006 | O
5 Replace alkall tubing Tubing reinforced for alkali 15820011 | O
6 |Replace water tubing Tubing PVC 8/11 mm 15820004 | O
7 |Cleaning Steam generator o
8 |Cleaning Splash head O

AS1-451/1 ouulusT ewaana vy usuande nfaviw 10700 Tavr, 0-2433-8331, 0-24358800, 0-2434-9191 unﬂﬁl}lﬂ}lm 0-2434-9510
451-451/1 Siinthom Road, Bangbumm, bangpiud, bangiok 10700, Thatand Tel.(662) 433-8331, asswﬁﬂqulwﬂwﬁm
EMAIL: center@sithiphorn.com www.sithipharn.com

e,
Ny
TECHNOLOGY PROMOTION ASSOCIATION (THATLANI-JAPAN)
c €53 s ¥
I BANGKOK 10250

o scTa
TEL 0270031 FAX.0-27H9.5484

Cert. No.: 20TM2140
Page.: 1of 3

Certificate of Calibration

Equipment : Incubator

Manufacturer : Memmert

Model : PP 260

Serial No. VE16.0066

1D Ne. : UAE MIC.032/2550

Submitted by : United Analyst and Engineering Consultant Co. Ltd.
3 Soi Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanong,
Bangkok 10260

Lecation : Microblology Laboratory (302}

Received Order 3 November 2020

Calibration Date : 3 November 2020

Ambient Temperature : {26+10)°C

Relative Humidity : (50£30)%

Calibrated by : Whit Ruttanaprapachai

Approved by © M‘ i

Approved Signatory

{ 4 Pomthippa Tameyakul

() Makee  Butkruea

{ )} Suwit Imjai

Issue Date : 10 November 2020

The U intis for of ly 95%
Th ific Tl escem L
ad o Coeporate S 3 Equipmem i Testing 5

SITHIPJRN

Check and Adjustment

Step | Action Module Measured Limits OK
1 |Chieck alkall valume, 10 mifstroke Arkall pump r At 50 mi -0/+3 mi ),]
2 Check distillation volume 100 - 150 mifdmin | 1
3 |Check front panel switches 2
4 |Check cable,electrical connection and main A

power supply AC 220 Voits
5 |Check level pins In steam generatar £
6 |Check safety door switch B
Remark
W
Customer's Signature
Date A

ASTATL/) s WU e aive 0700 T, (4293383310, 024358800, D-2434-5091 urnil0-2433-1679, 024345510
#51-451/1 Suirhom Road, Bangbumny, bangphud, Bengkok 10700, Thalland Tol.(667) €33-8331, 435+ %ﬁag‘?‘lﬁﬂqmn,e@ 0
EMAIL: center@sithiphom.com www.sithiphorn.com

Cert. No.: 20TM2140

Page.: 20l 3 d
”
to direct
Datector { RTD ). i

¥ Traceabls
' 1) Data Acquisition MY57013711 20LM7 NIST, NIMT 18 May 2021 .,

|2 This cenification is raceabls to the SI unit
7|3.mmluwwmmmwmmmwmwm.

*  Remark: NIST : National Institute of Standards and Technology, The United State of America. %
NIMT : National Institute of Metroiogy Thailand. |
iResult of Callbration - ( *) Without Adjustment ",
| Functlon of ULC" : Temperature Source (]
. Fresh air setting : Not Avadable Environment during calibration Hl
: Beginning Finlshed .;'f
1’2 3 Temp. (*C ) 22 |

% 1 1 RELHumid. { % ) 46 a7 1
1 s AC Supply { Vaolt ) 21 220 i

e e

w@nla mmy&ml




Equipment : Incubaior Cert. No.: 20TM2140
Condition As-Recelved : Used ftem Page.; 3of 3
Reference : 201 1-00080C-1

Result of Calibration ;- (") Without Adjustment
Function of UUC* : Temperature Source

Callbration |  UUC" uuct Overall Coverage
Polnt | Satting | Reading stability uniformity Variation Factor
{c) {*C) ('c) {£°C) ('ch {'€} {+'C}) k
350 35.0 35.0 0.048 0.45 0.54 0.30 2

[
Point Position
(e) 1 | 2z | 3 | & | s T & [ 7 | ® [ewn
350 35152 | 35142 | 35034 | 35091 | 35019 | 34840 | 3466 | 34090 | 35087

Average* : The average of 30 values In each position.

Temperature stability : Onc-half of the greatest difference of at any one Sensor.
T : The of P at any sensors and the measured
tlemperature a1 the reference location which are cbserved at the same time or af as close an cbservation time as
- possitio o 1he tomp pattern or within the chamber under steady-state conditions.
‘Overall Variation : The Difference of tha and mini b i
(UUC* : Unit Under Calibration

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

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

factar k, providing a level of of y 95 %.
-olo-
i
'
tanl & Homann)
Equipment ; Incutator Cert. No.: 21TM832
Condition As-Rocelved : Used Pam Page.: 20l 3
Roference : 2105-00120C-2
Procedurs Used :-
[+ wony ueing cal [ CP-OT02 g 1o direct
mathod with Data isition which with Detector { RTD )
The temperature scale uted was based on ITS-60
Candition of this result of calibration
1. Reference standard instrumen|
Ingitumgnt Model cinl No; Cert. No. Diig Dato
1 } Data Acquisition 349724 MYET013711 20LM7 18 May 2021
2. This cedificals s vald only 1o the lom calibrated on date and place of calibration
3. This ification is b ble to the Systemn of Unit.

Result of Calibration == | * | Without Adjustmant
Function of UUC" : Temperature Source

Frosh air setting © Close Environment during calibration
| Baeginning | Finished
Temp. { "C ) 24 24
[RELHurmid. { % ) 62
|AC Supgly { Vit ) 220 221
"
Pesition : RAL Sl
1D No.:
1 16-18RTD-01
2 18-18RTD-02
3 18-18RTO-03
Probe Installntin Detaits Dimerision of Ghambar : ¢ 18-18RTD-04
ae &0 em D= 0% m § 18-18RTD-05
b= 5D tm W e ] 18-18RTO-08
o= E0 em He 0se  m 7 16-18RTD-07
Copacly= 0075 m 8 18-18RTD-08
9 irel) | 18-18RTD-00

el -
wnanslumugy

TECHNOLOGY PROMOTION ASSOCIATION (THALLAND-JAPAN)
CORPORATESEMANCES 1 EQUIRNENT CALIIATION AND TESTING SERVICES

3545 PATTANAKARY ROAT ANLLANT SARGROK 1028

Pt

Certificate of Calibration

Equipment : Incubator

Manufacturer : Memmert

Modal : IF 75

Serial No. : D317.0305

ID No. : UAE MIC 022r2561

Submitted by : United Anatyst and Engineeting Consullant Co, Lid.

3 Sor Udomsuk 41, Sukhumvil Road,
Bangchak, Phrakhanong,

Bangkok 10260
Location : Microblology Laboratory
Received Order : 7 May 2001
Calibration Date : 7 May 2021
Amblent Temperature ; (B0 )€
Relative Humidity © (50+£30)%
Calibrated by : Hhit Ruttanapragiachal
Approved by : Wﬂlﬂ

Approved Signatory
[ J Pomihippa Tameyak
(/) Males Butkruea
[ ySuwit imjal

Issue Date : 18 May 2021

The Uncertainties are for s

Al
wnesluaugy
Equipment : Incubadtor Cert. No.: 21TM832
Condition As-Received : Used llam Page.: 3ol 3
Refoerance : 2105-00120C-2
Result of Calibration :- (®) Without Adjustment
Function of UUC* : Temperaiure Source
Calibration uucH uuce Tempearature Temperalure Overall [Fo———- Coverage
Painit Setting | Reading stability unifermity Variation Factor
(3] {'e) (el 1£°C) (el {c) {+'C}) k
4.0 440 a4.0 0.041 0.3 Q.37 0.30 2
c tc)
Point Position
("¢} i | 2 [ 3 [ a4 [ & [ & | 7 [ & st
440 43921 | 44.045 | 44.053 | 43.882 | 43066 | 43.656 | 45.798 | 43.093 | 44.083

Average® : The average of 30 values in aach position

Temperature stability : One-haif of the greatast i af at any ona sensor.
T :The of 4 at any sensors and the measured
temparaiure at the reference location which are observed at the same time ar ol as close an chsenvation time as
pessible 1o ine the patiam ‘ar within the chambar under sloady-stale conditions
Overall Variation : The Di of the: i and minimum i
uue® : Unit Under Calibration

Mote The reported uncertainty of moasurement was included stability and excluded uniformity

Tha reported uncariainty of measurement was based on a standard uncertminty multiplied by a coveragn
factor K, ding a level of fi of 5%

-0olo-

Tl -
wnenslumugy



TECHNOLOGY PROMOTION ASSOUIATION (THAILAND-JAPAN)
CORIORATE SERVICES 3 EQUIPMENT CALIBEATION AND T

AL BN 18, SUANLLANG, SUANLUANG IARGROK Hitd)

SERVIDES

S3A8 PATTANARARN BE
"

MBC-THRTIRITREE
A CALIERAION S0

3 TRE (BT

Cert, No.: 21TM422

Page.; 1of3
Certificate of Calibration
Equipment : ‘Waler Bath
Manufacturer : Mommart
Model : WHE 14
Serial No. : L416.0608
1D No. : UAE MIC.002/2560
Submitted by : Uniled Analyst and Enginaesing Corsullant Co.,Lid.

3 Soi Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanang,

Bangkok 10260
Location : Microbiology Laboratary
Received Order : 22 February 2021
Calibration Date : 22 February 2021
Ambient Temparature : (26 10)°C
Relative Humidity : (50+30)%
Calibrated by : Man Pattanapengpaiboan

Approved by : M

Approved Signatony

[ ) Pomthippa Tameyakul
{ ¥) Malea ‘Butkruea
[} Suwit Imiai

Issue Date : 3 March 2021

The U Inthes are for o condid probability of approsd v 955

wnanwly la

A ANAEATT

Equipmant : ‘Water Bath Cerl. No.: 21TM422
Condition As-Recelved : Used [tem Page.: 3ol 3
Reforence : 2102-07510C-3
Resuit of Calibration == { *) Wilhout Adjustment
Function of UUC* Temperalure Source
Callbration uuc uuc* Average® Standard Reading ( °C |
point Setting Reading Position
(c) ('c) {'c) 1 | 2 [ 3 [ & [ 5(ref)
44.5 445 44.5 44962 | 44465 | 44510 | 44496 | 44460
Calibration . Coverage
dolt Uniformity | Stability Uncertainty sy
{*c) ("C) [2*C) {£%C) k
44.5 0.087 0.048 015 2

Average" ; Tha average of 30 values In each position.

: Tha maxi i of d at any sensors and the measured temperature
&l the refarence location which are observed at the same time or at s close an observation tima as possible
to the pattam or y within the chamber under steady-state conditions.
Stability ; One-half of the greatest of ture al any one probe.
UUC* : Unit Under Calibration
Note : The reported uncortainty of measurement was included stability and excluded unifarmity.

The reported uncertainty of measurement was based on & standard uncertainty mulliplied by a
ge factor k, iding a level of confi of i y 85 %o

-afo-

@nasn | AL e

o ANATOTN

&y

Equipmant : ‘Watar Bath Cart. No.: 21TM422
Condition As-Received :  Used llam Page.: 2 of 3
Reforence : 2102-07510C-3
Procedure Used :-

Calibeation were conducted using in-house B CP-OTDY g o direct
measuremant method with Data A ithan which d with |nd d Platinum R

Thermometer { [PRT ).

The temparature scale used was based on [TS-80.
Condition of this result of calibration
1. Reference standard instrement:-

Instrument Serial No. Cort. No. Tracea Due Date

1) Data i MY 20LMS NIST, NIMT 10 Apr 2021
2. Thiz cerification is traceable 1o the Si unit
3. This certificale is valid only to the item calibrated on date and place of calibration.

Remark : NIST : National Institute of Standards and Technology, The United State of America,
NIMT : Natonal Institute of Metreiogy Thailand.

R of Calib = {*) Without Adjustmant
Function of UUC" : Temperature Scurce
El AC Voltage Supply
{*C) { %RH. ) { Valt |
of ! 24 54 218
Finlshed of Calibration 24 58 221
Rel. Std,
Position : B Mo
— 1 TORC148
s 2 TORC149
Z Srel) : = ; K
S ——— = 4 TORCIS1
Siref} JORC152
Fromt

Lanmsm:lai e -

o ANATaT1

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

T T
CALseaTSON fn

Cert, No.: 21ThM423

Certificate of Calibration

Equipment : Water Bath

Manufacturer : Memmar

Model ; WNE 14

Serial No. : L418.0612

10 Ne. & UAE.MIC.003/2560

Submitted by : United Analyst and Engineering Consullant Co. Ltd.

3 Soi Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanong,

Bangkok 10260
Location : Microblotogy Labaratory
Recaived Order © 22 Fabruary 2021
Calibration Date : 23 February 2021
Amblent Tomperature ; {28+10)°C
Relative Humidity : (50+30)%
Callbrated by : Man Patlanapongpaiboon
Approved by ; w&
Approved Signalory
{ ) Pormihippa Tameyakul
() Maloe Butkruea
() Suwit Imjai
Issue Date : 3 March 2021

The Uncertalnties are for o confid halitlity of 4 Iy 05 %

ate ey et b seprdecel siher M b Ball, encem wilh Ihe price s

st of Chsrporase Sarvicn slitwasin aml Testing Sarism

nsswly la
+ X B025138



A A

Equipmant ; Water Batn Cert. No.: 21TM423 Equipmant : Water Bath Cert, No.: 21TM423
Condition As-Received :  Used tem Page.: 2o 3 Condition As-Recelved : Used llem Page.: 3af 3
Reference : 21020751004 Reference : 2102-07510C4
Procedure Used :- Result of Calibration :=  ( * ) Without Adjustment
Calibration were conducied esing in-houss CP-OTD4 g to direct Function of UUC*: Temperature Source
i e it b
x;::mr::::{"::?}w'm Dea o Whien with EMEnw Calibration|  ULC* [ Average* Standard Resding | °C |
The lemperature scale usad was based on TS-90. F?:‘ Soflcinn Rn::ing 1 | 2 I Poa:tlm | 4 | 5 {ref,
Gendition of this eeult of calibratian e 5’ e '44 5} 33531 | 4dara | dsas2 | 4asia | -1-:':3?.'
1. Reference standard insirument;- - - = - - = - -
Instrumant Serial No, Cert. No. Traceabls Due Date Callbration Coverage
b T R AT Unifarmi Stabili U I
1) Data Acquisition MY44036292 20LMS NIST, NIMT 10 Apr 2021 point ity ty neertsinty Factor
2. This ceriification |s fracesbis 1o the S1 unit (‘c) {*c) 12%) (£°C) k
3. This certificate ks valid only to the ilem calibrated on date and place of calibration. 445 012 0.044 015 2
Remark : NIST : Naiional Institute of Standards and Technology, The United State of America : i
A * : Th
HIMY . Habosial kstiuta of iy Thadared o TT::WW_G@ = 3‘3 o '::”h s al any sensors and the measured lamperal)
i ure
Result of Calibration :- . l .
;W 5_ LBy m:: x;‘lu;:“m at the reference location which are cbserved at the same tima or at as closa an observation fime as possible
i W tod the patten or ity within the chamber under steady-state conditions.
AC Voltage Supply Stability : One-half of the greatest i of d al any cne probe.
["Cl { %R.H. ) { Valt ) UUC* : Unit Under Calibration
Beginning of Calibration 24 56 220 Note : The reparied uncerainty of measurement was included stability and excluded uniformity,
=
AL 2 = 22 Tho reported uncertainty of measurement was bassd on a standard uncertainty multiphied by a
. . ga facior k. idi i i i 3
e Ref. Std. a level of of B3 %
1D No.
= 1 TORC148 -ofo-
I 2 r~ 2 TJORC148
4 St 4 3 7ORG150
4 TORC151
Siref ) TORC152
Front

ks - Mol .

anasw | M 1} B0 anasw | 341}‘?523

d Institute, Ministry of Industry, Thalland \/

Calibration Certificate Calibration Report
Certificate No.: 2100856-001-01 Certificate No.: 2100858-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD. Equipment: Einctron Baance Manufacturer: Mot Toleo
Address: 3 Sol Udomsuk 41, Sukhumvit Read, Model; HsTS01 Resotgtion: 0000 ©
Bangchack, Prakhanong, Bangkok 10260 Serial Mot BIOTOINNE IO Mot UAE.MIC 0082553
Capacity: S0 g
Pagelof3 Date of Calibration: & Decemcar 7020 Pageafd
At At oz 05 T Falstve Humidey: 4 2 35N
1 SR Place of Calibration: Balacce oo, UNITED ANALYST ARG ENGINEERING CONSULTANT COLLTD.
s Condition of Equipment: Good Condtion
Condition of This Results of Calibration;
Manufacturer: Mettier Toledo 1. Caitation Method: NFLMethod W-MAD0E  In-touse Mithod Based on LIAS LAS 14 Caltestion of Wekghing Machnes ; 7005
L. Refermnce Sandands:
Model: MSE035/01 Reference Standard ~ Model Serial No,  Calibrated By  Certificate Mo,  Due Date
Sandand Weght Cles £2 1-500mg BIB0LELSS L3 MI001I815 24 January 2021
Serial No.: BOO7010311 ‘Szanciana Wesghs Class £7 1:5009 B0R06R2R S MINI161S 23 January 2001
Instrument Mode| Serial No, Calibrated By Certificate Mo, Due Date
Therma-Hypm Meter PONPE 450 WFLETH DO4/58 Quaity Retom QRG-0TM 7 Frorusey 2021
1D No.: UAE.MIC.008/ 2553 3 Tris carsication & Eracnabie to ST UNIT
o T cortiicate was Cartfied oy o the instrument wi colteited
Order No.: 2100858 T remdt of calibration wn focnd sccurste bs shown o date and place of caibnstion ook,
Calibration Results:
Operation No.: 2100858-001 ¥ Rapennabitity of Wesdiog:
fomingl veve | ‘Searviard Deviation of ]
Date of Receipt: 8 Decamber 2020 R e
00 000042

Date of Calibration: 8 December 2020
2. Off-Center Error:

Amaach 200 g we placed and moved b varous postion on pan.
The baence reaceng cECUned & ghven in D Litie.

Calibrated by mr.warapab Sacktong Approved by - -
Sclentist { Me.Pheraphat Tuanjit ) @ o Q@
Manager, Division of Calibration Labaratory ﬂ GG@ @ G [
Date of Tasue: 14 December 2020 for the Technical Team __.@ ‘@.‘ 3 I'-.g@@,"
The: are fora b of 5% 8] Ef -
This Cerificate i tssued in sccordance with the conditions of accreditation grantad by the Thai Laboratary Accreditaticn Scheme ! : : N : N i
wihich. has assessed the measuremsent capability of the fabaratory and s tracesbility to recogrized national standardy and 1o the Lo 110 9 310 9 34 g JI{ 9 3f( g} {9} R

units of realized at the national standarts laboratory. This certifs 300 194 A #9599 | o000 | 300.000
than in fil_ excent wah the pror wiitten approval of the Hiional Food Instiute. ‘Th"ﬁﬂ‘f‘s’ﬁ?ﬁ‘)‘ﬂ“ﬂnu — Eailﬂlilmyﬂ‘&l

F-C5-009 Rovsion: 00 Date: 14:12:61 F-L5-012 Revison: 00 Date: 14-12-61




Calibration Report

Certificate No.: 2100858-001-01

Equipment: Ewctrone Balince Manufocturer;  Mettier Toiedo
Model; HES0IET1 Resolution: 0008 g
Sarial No.s BOOTOLOTEL 10 Mot LA MEC 0082653
Capacity: 410 ¢
Date of Calibration: 1 Decermber 2029 Page3of3

Thalland \/

Nfi

Calibration Results:  (Continued)
Callbration Range; ~ 0-500 g
Calibration Adjustment: Internal Cailbation
3. Departure from Nominal Vajue:

Mormnal Yk Standed Ve Aeerage Boading Compcion Uncertaingy Coveraga Factor
L2 ] L2 1 {9 3 Lg ] 1= g ) L
Unicag 20000 0000 0O 000086 200
01 03000 0100 0,000 000086 100
s 0,500 050 0.000 000096 200
1 19000 1000 0.000 0.00086 100
5 50000 5000 0006 0.00086
10 10.0000 10.001 0,001 000088 200
i) 20,0000 20.000 0.000 000088 2.00
2] 56,0000 50.000 200 0.00088 2.00
o 70,0000 70.000 0000 200085 200
100 1000003 100.001 4001 290087 200
I 350.0003 150.000 0400 AL9008S im
2 290.0000 200000 290 L0 1,00
| ] 200,000 0,000 0000 00085 100
20 400,000 400,000 2900 L00L0 2,00
500 00,0000 450,000 o000 o001 200
B0 600, 0000 00,000 2000 L0012 20
The ¥ ol ¥ multiphed by @ soverage factor & , priding 8
el of confidence of approximately 95 %,

L E— LBﬂﬁ%)‘UQN

F-C5-012 Revision: 00 Cate: 14-17-61

Cert. No.: 21TM425

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

Reference : 2102-07510C-1
Procedure Used :-
Calibration were conducted using In-housa CP-OTH3 to direct

migasurement mathed with Data Acquisition which with Tl le Type T
The temperature scale used was based on ITS-80,

Condition of this result of call

1. Reference standard instrument:-

Inatrument Serial No. Cert. No. Traceable Dug Date
1) Data Acquisition MYAD023032 20LME NIST, NIMT 20 Apr 2027

2. This cartification is fraceable to the 51 unit.

3. This certificate Is valid only to the item calibraled on date and place of calibration.

4. This result of cali covers for the: of goods and matenal which
could be infected with arganisms categorized as Hazard Group 1, 2 and 3

[* = Ci son of g 1o hazard and calegores of containmant, second edition, 1980 )
It does not cover autaclaves for use with material infect with organisms in Hazard Group 4, for which

and of infected 5 I o be essential.
This result of calibration does not apply 1o sterilizers or disinfectors used for medical, dental, pharmacautical
or velterinary purposes which are direciry concemed with patient care, or those used for fabrics subjected 1o
siardization which are required to be dry at the-end of cycle.
Remark : NIST - National institute of Standards and Technology, The United State of America
NIMT : Natlonal Institute of Matrology Thaltand,

Result of Calibration == ( * ] Without Adjustment

Function of UUC® : Temperature Scurce
Environmental
(%RH [ (Volt)
Beginning of Calibration 26 61 222
Finished of ) 26 & 223
g Position|  Description. T e

1= |Center of chamber 18-16TC-08
2= |Temparatura sensof 18-16TC-09
3= |Exhaust port 18-16TC-10

wnasnly la
a 1043935

1L PATTANARARN |

Certificate of

Equipment ;
Manufacturer :
Madel :

Serial No.

ID No. :

Submitted by :

Location :

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

Callbrated by :

Approved by :

Approved Signatory
{ ) Pormithippa Tameyakul
{4 ) Maiee Bulkrisa
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Issue Date : 3 March 2021

TECHNOLOGY PROMOTION ABSGUIATION ITHAILAND- JAFAN)
CORPORNTE SERVICES % EQUIPMENT CALINRATIEN AND 3

Calibration

UAE MIC. 01472550

Cert. No.: 21TM425
Page: 103

United Analys! and Englneering Consultant Co. Lid.
3 Soi Udomsuk 41, Sukhumvit Road,

Bangchak, Phrakhanong,
Bangkok 10280
Air Analysis Unil

22 Fabniary 2021
23 February 2021
(28:10})'C
(50=230)%

Man Pattanapangpalboon

Mali, -

The Uncertalnties are for o

il Conporste Serviwer 3 1 E

— o
wnawla la
A 0025135
Equipment : Autociave Cert. No.: 21ThM425
Condition As-Recelved : Usad Htem Page:3of 3
Reference : 2102-07510C-1
Result of Calibration == [ * ) Without Adjustiment
] p Set : Temp = 16 C
Sterllization perlod = 15 minuts
uue* uuc Average” Pressure Coverage
Setting | Reading | Position | Standard Reading | 3**"™ | Reading [""**™™¥ | Factor
{ey | (€) (c) (£°C)| (MPa) | (+°C}) k
1 117.021
116 118 H 117,111 023 0.08 0.92 2
3 17.212
Operating p Sot; = i T
fon periad = 15 minute
uue* uuer Avarage” Pressure Coverage
Setting | Reading | Position | Standard Reading Shiblily Reading g L Factor
(=] (ch (e (£'C)| (MPa) | {z'C) k
1 122817
122 122 2 122.914 o5 12 110 2
3 122.978
Average® : The average of 30 values in sach position.
Stability : One-half of the greatest il i of P a8l any ona probe,

uuc* : Unit Under Caiibraton

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

The reported uncertainty of measuremant was based on a standard uncertainty multiplied by &

ge factor k, providing 2 level of of

86 %.

Tk, -

w@nasmly la
n 1043934
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TECHNGLOGY PROMOTION ASSOCIATION (THAILASIEJAPAN)
CURPOBATE SERVICES 3 LOUIPMENT CALINRATIEN AN TESTING SERVICES
AP ERTTASARARS ROAD SOT 18 SLANEL AN

NLEANTS HANKTRON 10250

NpErLTpriaE

AX e CALmATION B0

Cert. No.: 21TMB3Y
Page.: 1ol 3

Certificate of Calibration

Equipment : Auloclave

Manufacturer - ALP

Model CL-0L

Serial No. : #0208

ID No. : UAE MIC 01972580

Submitted by : United Analyst and Enginearing Consultant Co. Ltd.
3 5ol Udormsuk 41, Sukhumvil Road,
Bangenak, Phrakbanong,
Bangkok 10280

Location ; 301 Room

Received Ordear @ T May 2021

Calibration Date : 7 May 2021

Ambient Temperat (e6210)C

Retative Humidity : (50£30)%

Calibrated by : Knit Ruttanaprapachal
Approved by H
Appraved Signatory
{ .J Pomthippa Tamayaiul
[ ) Maton Bulkruea
[ ) Suwit Imjal
Issue Date @ 18 May 2021
_ Thell ies are for a P hility of uppr 5%

“fe

A

Condition As-Received @ Used Hem
Raforance : 2105-00120C1
Procedure Used :-

Callbration wene conducted using in-house casb

wonaslumuRy

Cert. No.: 21TMa31
Page.: 2 of 3

CP-OTO3

measureman? mathod with Data Acqu which

g 1o direct

The temperature scalo used was based on |T5-80,

Ci an of this result of calibration
1. Reference standard instrument;-
Model

1} Data Acquisition 349728

Serial No.
MYS7013711

with ipls Typa T

Cort, Mo,
20LM7

Due Date
18 May 2027

2. This cartificate is valid only to the Hem calibrated on date and place of calibeation.

3. This i is
4. This resull of

fo the

System of Unit

Covers

could bo infected with ceganisms categorized as Hazard Group 1, 2 and 3"
izath 9 to hazard and calegories of contalnment, second edition, 1980 )

= of

for the: of goods and material which

It dess not cover aulociaves for use with matoral infect with organisms: in Hazard Group 4, for which

completo and

of infected

] to b exsential,

A

Equipment : Autpclave Caort. No.: 21TME21
Condition As-Received : Used ltem Page.: 3o0f3
Reference : 2105-00120C-1
Result of Calibration == [ * ) Without Adpstmant
Operating parameter Set: Temperature= 116 °C
poriod= 15 minule
uuer uuc* Average® Pressure Caoverage
Setting | Reading | Position | Standard Reading | S | Roaging [“"COMM | "ot
(c) {1y (') {£"C)| (MPa) | (27G) k
3 116.744
16 116 2 116.548 .12 008 080 2
3 1168515
[+] Set: = 12 c
£ period= 30 minute
uuct uuc* Average” Stability Pressure Coveraga
Setting | Reading | Position | Standard Reading Reading Factor
{'C) c) {'c) (2°cy| (MPa) | {£°C) k
1 122 872
122 122 2 122,468 0076 012 1.1 2
3 122.414

Average® @ The average of 30 values in each pesition

Stability :  One-nall of the greatest
UUC" = Unit Under Calibration

af

at any one probe

Nole © The reported uncadainty of measurement was Included stability and excluded uniformity

Tho repored uncerainty of measuremen was tased on a siandard unceralinty multipled by a

caversge faclor kK, providing a loval of confidance of approximately 95 %

-olio-

This result of calibration does not apply 1o slerilizers or disinfoctors usad for medical, dental, pharmaceutical
of vilerdnary purposes which are direatry concemed with patient care, or those used for fabrics subjoctod to
storilization which are required to be dry ol the end of cych.

Result of Calibration :-
Function of UUG* :

("] Witheu! Agjustment

Environmental

(%RH. )] [ vort)
62 222
83 Fral

Ref. Std.
10 No.:

1= |Center of charmber
2= |Tempsrature sansor
3 Exhaust part

1E-1BTC-04
18-1B8TC-05
18-18TC-06
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1 Arsenic Digestion, Inductively Coupled Plasma Method

2 Barium Digestion, Inductively Coupled Plasma Method

3 Biochemical Oxygen Demand | 5-Day BOD Test, Azide Modification Method

4 Cadmium Digestion, Inductively Coupled Plasma Method

5 Chemical Oxygen Demand Closed Reflux, Colorimetric Method

6 Color ADMI Weighted - Ordinate Spectrophotometric
Method

7 Copper Digestion, Inductively Coupled Plasma Method

8 Free Chlorine lodometric Method

9 Hexavalent Chromium Filtration, Colorimetric Method

10 Lead Digestion, Inductively Coupled Plasma Method

11 Manganese Digestion, Inductively Coupled Plasma Method

12 Nickle Digestion, Inductively Coupled Plasma Method

13 Oil and Grease Liquid-Liquid, Partition-Gravimetric Method

14 pH Electrometric Method

15 Selenium Digestion, Inductively Coupled Plasma Method

16 Sulfide ZnS Precipitation, lodometric Method

i Temperature Laboratory and Field Method

18 Total Chromium Digestion, Inductively Coupled Plasma Method

19 | Total Dissolved Solids Dried at 180 °C

20 | Total Suspended Solids Dried at 103-105 °C

21 Trivalent Chromium Digestion, Inductively Coupled Plasma Method
Filtration, Colorimetric Method, Calculation

22 Zinc Digestion, Inductively Coupled Plasma Method

.
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(WY dugydna)
UnIngIFansgIunIg YivtiAun

HenemsrudIteuasinouivuaivlssnuniangiueen

Arsenic...
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Digestion, Inductively Coupled Plasma Method
Digestion, Inductively Coupled Plasma Method
Digestion, Inductively Coupled Plasma Method
Digestion, Inductively Coupled Plasma Method
Filtration, Colorimetric Method

Digestion, Inductively Coupled Plasma Method
Digestion, Inductively Coupled Plasma Method
Digestion, Inductively Coupled Plasma Method
Electrometric Method

Digestion, Inductively Coupled Plasma Method
Inductively Coupled Plasma Method; Filtration,
Colorimetric Method; Calculation

Digestion, Inductively Coupled Plasma Method

ulafy sy 12 518013
Ul vilnasuaiy
1 Arsenic
2 Barium
3 Cadmium
4 Chromium
5 Hexavalent Chromium
6 Lead
7 Manganese
8 Nickel
9 pH
10 Selenium
11 Trivalent Chromium
12 Zinc
LONA13NBY

Audidouasifousipuanulisnumansiueen naviduasifousvuafivlsanu naulsanugramnssy s o acod albber-m

APHA, AWWA, WEF. Standard Methods for the Examination of Water and
Wastewater. 23" ed. Washington, DC : APHA, 2017
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Phenois Distillation, Direct Photometric Method
z Sulfide Methylene Blue Method
iane1ifnads

APHA, AWWA, WEF, Standard Metheds for the Examination of Water and
Wastewater. 23 ed. \Washington, DC: APHA, 2017,

ool

tudnmged dwyenatla)
g i linrsinssnunfy

wavmlaisa g
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1| Free Chlorine 0PD Ferrous Titrimetric Method!!
thl#fy $1uou 3 118019
iyl ATuATY FEAasned
1 TPH (Cs-Ca) Purge and Trap, Gas Chromatographic Method™?
2 TPH (Ca-Cis Solvent Extraction, Gas Chromatographic
Method™
3 TPH (Cs-Cas) Solvent Extraction, Gas Chromatographic
Method?!
wnansdiggs

1. APHA, AWWA, WEF. Standard Metheds for the Examination of Water and
Wastewater. 23 ed. Washington, DC: APHA, 2017,

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

3. United States Emvirenmental Protection Agency. Test Methods for Evaluation Salid
Waste Physical/Chemical Methads, Purge-and-Trap for Agueous Samples. SW-846 Method
5030C, 2003

4, United States Environmental Protection Agency, Test Methods for Evaluation Solid
‘Waste Physical/Chemical Methods. Nonhalogenated Crganics Using GC/FID. SW-846
Method 80150, 2003. }
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1| Aldrin Liguid-Liquid Extraction, Gas Chromatographic wethad'
2| Arsenic 1) Digestion, Hydride Generation/Atomic Absorption
Spectrometric I'uleﬂ'n:na”J
2) Digestion, Inductively Coupled Plasma Method”
-} Barium Digesticn, Inductively Coupled Plasma Method®
4 OL-BHC Liquid-Liguid Extraction, Gas Chromatographic Method
5 | feHc Liquid-Liquid Extraction, Gas Chromatographic Method
6 |&anc Liquid-Liquid Extraction, Gas Chromatographic Method™
7 | y-BHC Liquic-Liquid Extraction, Gas Chromatographic Methad"
8 | Biochemical Oxygen 1) 5-Day BOD Test, Azide Modifcation Method
Demarnd 2] 5-Day BOD Test, Membsrane Electrede Method'"
9 | cadmium 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestian, Electrothermal Atomic Absorption
Spectrometric Methad
3) Digestion, Inductively Coupled Plasma Method ™
10 | Chetrical Oxygan Demand | 1) Closed Reflux, Titrimetric Method™
2 Closed Reflux, Coloimetric Method! |
1) Open Reflux, Tirimetric Method'”
11| Chlordane Liquid-Liquid Extraction, Gas Chromatographic Method
12 | Chromium 1) Digestion, Direct Air-Acetylene Flame Methad™
2) Digestion, Electrathermal Atomic Absarption
Spectrometric Method”™
3) Digestion, inductively Caupled Plasma Method”™
13 | Color ADMI Weighted-Ordinate Spectrophotormetiic Method

14 Copper..
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14 | Copper 1) Digestion, Direct A-Acetylene Flame Method |

2) Digestion, Electrothermal Atarnic Absorption

Spectrometric Method'

3) Digestion, Inductively Coupled Plasma Method
15 | Cyanide 1) Distiltation, Colorimetric Methad"

2) Distillation, lon-Setective Electrade Method”
16 |oDD Liquid-Liguid Extraction, Gas Chromatoermphic Method ™
17 | ooE Liuid-Liggid Extraction, Gas Chrarmatographic Methiod ™
18 | DoT Liquid-Licuid Extraction, Gas Chromatographic Method
19 | op-DOD Liquid-Liguid Extraction, Gas Chromatographic Methodl'"
20 |opDOE Liguid-Licuid Extraction, Gas Chromatographic Method™
21 | epDOT Liguid-Licuid Extraction, Gas Chromatographic Method”
22 | pp-0DD Liquid-Licpid Extraction, Gas Chromatographic tethod”
23 | pp-DOE Liquid-Liquld Extraction, Gas Chromatographic Methodm
24 | pp-DOT Liquid-Liguid Extraction, Gas Chromatographic Method”!
25 | Dieldrin Liguid-Liquid Extraction, Gas Chromatographic Methad”
26 | Endosulfan | Liguid-Liguid Extractian, Gas Chromatographic tethod"”
27 | Endosulfan I Liquid-Liquid Extraction, Gas Chrematograghic tethod””
28 | Endosulfan Sulfate Liquid-Liguid Extraction, Gas Chromatographic Method™
29 | Endrin Liquid-Liguid Extraction, Gas Chromatographic Method”
30 | Endrin Aldehyde Liquid-Liguid Extraction, Gas Chromategraphic Method
31 | Endrin Ketone Liguich-LIguid Extraction, Gas Chromategraphic Methuci‘l
32 | Formaldehyde Distillaticn, Colorimetiic Methad
33 | Free Chioiine ladametric Method
34 | Heptachlor Liguich-Linuid Extraction, Gas Chromatoeraphic Ita'letl'lcij‘I
35 | Heptachlor Epoxide Liquid-Liquid Extraction, Gas Chramatographic Met‘nod'"'
36 | Hexavalent Chromium 1) Filtration, Colorimetric Methoc{‘]

2) Flltration, Extraction, Direct Alr-Acetylens Flame

s (]
Methad -
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30

41

42

43
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48
49
50

Lead

Manganase

Mercury

Mathaxychlor
Nickel

Gil & Grease

pH
Fhenals

Seleniurm

Sulfide

Temperature

Total Dissolved Solids
Total Kjeldahl Nitrogen
Tatal Suspended Solids

1) Digestion, Direct Air-Acetylene Flame Methed
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Methqdm

3) Digestion, Inductively Caupled Plasma Methiod
1) Digestion, Direct Air-Acetylene Flame Mathod™
2) Digestion, Electrothermat Atomic Absorptian
Spectrometric Mathed'”

3) Digestion, Inductively Coupled Plasma Method ™
Digestion, Cold-Vaper Atomic Absarption Spectrometric
method”

Liquid-Liquid Extraction, Gas Chromatagraphic tethod
1) Digestion, Direct Air-Acetylene Flame Method[qi

2) Digestion, Electrothermal Atomic Abscrption
Spectrometric Merhadm

3} Digestion, Inductively Coupled Plasma Methed"”
1) Uquid-Liguid, Partition-Gravimetric Method
2) Seshlet Extraction Method”

Electrormetric Metrod”
1) Qistitlation, Chloraform Extraction Method

2) Liguid-Liguid Extraction, Gas Chromatosraphic/
Mass Spectrometric Method™

1) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method

2) Diestion, Inductively Coupled Plasma Methed'”
ZnS Precpitation, lodametric N\ethbd‘nl

Laboratory and Field Methads

Oried at 180 %"

Digestion, Distillation, Titrimetric Methad'”

Dried at 103105 °C")
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51 Trivalent Chrarmiurm..

51

52

Trivalent Chramiunm

Zinc

1) Digestion, Direct Air-Acetylene Flame Method;
Filtration, Colorimetric Method, Caln’:ulatlonl‘I

2} Digestion, Inductively Coupled Plasma Methad;
Filtration, Colarimetric Methad; Calmlatimm

1) Digestlon, Direct Air-Acetylene Flame Methodm
2} Digestion, Electrathermal Atomic Absarption
Spectrometric Method™

3) Digestion, Inductively Coupled Plasma Method

A

Arsuativ

AETiRTsd
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Aldriny

Antimal

Arzenic

Bariurn

Acenaphthene

Acetone

Anthracene

ny

Mtrazine

1) Liquid-Liquid Extraction, Gas Chromatographic
Methodm

2) Liguid-Liguld Extraction, Gas Chromatographic!
Mass Spectrometiic Method™

Purge and Trap Gas Chromatographic/

Mass Spectrometric Meth()dlnl

1) Liquid-Liquid Extraction, Gas Chromatcaraphic
Methoc#‘]

2) Llgquid-Liguld Extraction, Gas Chromategraphic!
Mass Spectrometric Method

1) Ligquic-Liguid Extraction, Gas Chromatographic
Methad

2) Liguid-Liquid Extraction, Gas Chromategraphic/
Mass Spectrometric Method™

Digestion, Inductively Coupled Plasma I\Mathcvt:l'!1
Digestion, Hydride Generation/Atomic Absarption
Spectrometric Method"

Liquid-Liquid Extractian, Gas Chromatographic/
Mgss Spectrometric Methed"

Digestion, In‘l:\hx:uval;-r Coupled Plasma tethod ™
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15
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17

18

19

Benz{alanthracene

Benzene

Benzolbjflucranthens

Banzolklfiuoranthene

Benzoic acid

Benzolajpyrane

Benzolg h,lperylens

Baryllium
Bis{2-chloroethylether

Bist2-ethylhexyllphthalate

Bromadichloromethane

1) Licuid-Licuid Extraction, Gas Chromatographic
Method™

2) Liguid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric fk"le‘ti‘n&:!:lsﬂI

Purge and Trap Gas Chromatosraphic/

Mass Spectrometnic Methad”

1) Liquid-Liguid Extraction, Gas Chromatographic
method"”

2) Liguid-Liquid Extraction, Gas Chromatagraphic/
Mazs Spectrometric Melhodlﬂl

1} Liquid-Liquid Extraction, Gas Chromatographic
Methad™

2) Liquid-Liguld Extraction, Gas Chromatographic/
Mass Spectrometng Juie‘tht:'d"II

Liquid-Liguid Extraction, Gas Chramatogmaphic/
Mass Spectrometric Methodlnl

1} Liguid-Liguid Extraction, Gas Chromatographic
Method"

2) Ligquic-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Methad'”

1) Liquid-Liquid Extraction, Gas (Chromatographic
Methad "

2) Liguid-Liguid Extraction, Gas Chromatographic/
hass Spectrometric Method"

Digestion, Inductively Coupled Plasma Method
Liguid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method ™

Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric I\&etho‘:i"lI

Puree and Trap Gas Chromatographic!

Mass Spectrometejc Meq'uodm

9 Benzlalanthracene..,
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20 | Bramoform Purge and Trap Gas Chromatographic /
Mass Spectrometric Methodm
Z1 | Butanol Purge and Trap Gas Chromatagraphic /
Mass Spectrometric Method'™
22 | Butyl benzyl phthalate Liguid-Liquid Extraction, Gas Chromatographic/

Mass Spectrometric Method"™

druaiiy

AEUATIER

23 | Cadmium 1) Digestion, Direct Air-Acetylene Flame Wethod
2) Digestion, Inductively Coupled Plasma Methad ™
3) Digestion, Electrothermal Alamic Absorption
Spectrometric Mettiod!”

24 | Carbazole Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method'™

25 | Carbon disulfide Purge and Trap Gas Chromategraphic/
Mass Spectrometric Julethcu:l“II

26 | Carbon tetrachloride Purge and Trap Gas Chromatographic/
Mass Spectrometric Methad™

27 | Chiordane 1) Liguid-Liquid Extraction, Gas Chromatographic
Method”
2) Liguid-Ligquid Extraction, Gas Chromatographic!
Mass Spectrometic Method

28 | pLhlaroaniline Liquid-Ligquid Extraction, Gas Chromatographic/
Mass Spectrormetric Methncllnl

29 | Chiorobenzens Purge and Trap Gas Chramatographic/
Mass Spectrometric Method”

30 | Chiorodibromomethane Purge and Trap Gas Chramatographic/
Mass Spectrometric Method"”

31 | Chleroform Purege and Trap Gas Chromatographic/
Mass Spectrometric Miethod

32 Z-Chlorophenal Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric MIEﬂ'IOdM

a0
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47 | Ciherta hlanthracene 1) Liguid-Liguid Extraction, Gas Chromatographic
Methad"
2) Liquig-Liguid Extraction, Gas Chromatoeraphic/
Mass Spectrometric tethod™

43 | Di-n-butyl phthalate Liquict-Liquid Extraction, Gas Chromatographic/
Mass Spectrometiic Method"

44 | 1,2-Dichlorobenzene Purge-and Trap Gas Chromatographic/
Mass Spectrometric Meﬂmc{"

45 | 1,3Dichlorobenzene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method"™

46 | 14-Dichlorobenzene Purge and Trap Gas Chromatographic/
fass Spectiometric Method ™

47 | 3,3-Dichlorebenziding Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method'”

48 | 1,1-Dichloroethane Purge and Trap Gas Chromategraphic/
Mass Spectrametric Me‘thoclm

49 1,2-Dichlorosthane Purge and Trap Gas Chromatographic/
Mass Spectrometric Methodl‘II

50 | L,1-Dichloroethylens Purge and Trap Gas Chromatographic/
Wass Spectrometric Method

51 | cis-1,2-Dichloroethylens Purge and Trap Gas Chromatographic/
Mass Spectrometic Method

52 | trans-1,2-Dichloroethylens | Purge and Trap Gas Chromatographic/
ass Spectrometric Method™

53 | 2.4-Dichlorophanal Liquid-Liguid Extraction, Gas Chromatographic/
tass Spectrometric Method™

54 | 1,2-Dichleropropans Purge and Trap Gas Chromatographic!
Mass Spectrometric wethod™”

55 | 1,53-Dichloropropane Purge and Trap Gas Chromatographic/

Mass Specirometrig Metnod™

ET)

a5

26

37
38

39

a0

a1

Chromium

Chrarmium {ill}

Chramium (V1)

Chrysene

Cyanide
24D

opo

ODE

coT

1) Digestion, Diract Air-Acetylene Flame Method

2) Digestion, Inductively Coupled Plasma Method

%) Digestion, Electrothermal Atomic Absarption
Spectrometric M-ethod‘lm
1} Digestion, Dirsct Air-Acetylens Flams Method,
Filtratian, Cosorimetric Methad; Calculation”

2) Cigestion, Inductively Coupted Plasma Method;
Filtration, Colorimetric Method; Calculationm

1} Filtration, Calerimetiic Method"

2) Filtration, Extraction, Direct Air-Acetylens Flame

Method™

1} Liquid-Liquid Extraction, Gas Chromatographic
wethod

2 Liguid-Liquid Extraction, Gas Chromatographic/

Mass Spectrometric Methodl"

Distillation and Colerimetric tethed”

Liquid-Liquid Extraction, Gas Chromatoeraphic

Method™

1} Liquid-Liguid Extraction, Gas Chromatographic
Methed"!

2) Liguid-Liguid Extraction, Gas Chromatographic/
IMass Spectromelric Methnd'“'

1) Liquid-Liquid Extraction, Gas Chromatoeraphic

MEIhOdm

2} Liguid-Liguid Extraction, Gas Chromatographic/

Mass Spectrometric Mathod!"'
1} Liguid-Liquid Extraction, Gas Chromatagraphic

Methed"

2) Liguid-Liguid Extraction, Gas Chromatographic/
Mass Spegtrometyic Method

g
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57

58

59

a0

&1

62

63

(i3

65

Lili}

1,3-Dichloropropene

Dieldrin

Diethyl phthalate

2,4-Dirmethylphenol

2 4-Dinitrophenal

24-Dinitrotolusne

2 g-Dinitrotoluens

Di-n-octyl phthalate

Endosulfan

Endrin

Ethylbenzena

Purge and Trap Gas Chromatographic/

ass Spectrometric tethod”

1) Liguid-Liguid Extraction, Gas Chromategraphic
ethod”™

2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method'

Liguid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method'”
Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Meﬁodl‘]

Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectiometric Methad

Liguid-Liquid Extraction, Gas Chrarmatographic/
hass Spectrometric Methad

Liguid-Liquid Extraction, Gas Chromatographic/
tass Spectrometric Method™

Liquid-Liquid Extraction, Gas Chiormatographic/
Mass Spectrometric Melhndm[

1) Liguid-Liquid Extraction, Gas Chramatographic
Metriod”

2) Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Methodm

1} Liquid-Liquid Extraction, Gas Chromatographic
Method™

2} Liquid-Liquid Extraction, Gas Chromatographic!
Mass Spectrometnic Mathad "
Purge and Trap Gas Chromatographic!

Mass Spectrometric r:\ethod'"'

P4
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T&4 | vy-HCH l 1} Liguid-Liquid Extraction, Gas Chromatographic
Iethod®
2] Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectometric Methiod!!
77 | Hexachlorocyelopentadiens | Liquid-Liquid Extraction, Gas Chromatographic/

Mass Spectrametric Methad

-me
sy ariuafe EGEItE ]
&7 | Fluoranthene 1) Liguid-Liquid Extraction, Gas Chromatagraphic
tethod
2) Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrornetic Method[‘]
68 | Fluorene 1) Liquid-Liguid Extraction, Gas Chromatographic
Meﬂ'mdm
2) Liquid-Liquid Extraction, Gas Chromatographic/
fviass Spectrometric Method™
69 | Heptachlor 1} Liguid-Liquid Extraction, Gas Chromatographic
Methad”
2) Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrametric Me‘thodm
70 | Heptachlor epoxide 1) Liguid-Liguid Extraction, Gas Chromatographic
wethod™
2} Liguid-Liquid Extraction, Gas Chromatagraphic/
Mass Spectrometric wethod™”
71 | Hexachlorobenzene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Methndm
72 | Hesachlora-1,3butadiene | Purge and Trap Gas Chromatographic/
Mass Spectrometric Method
T3 | n-Hexans Burge and Trap Gas Chromatographic/
Mass Spectrometric Wethod
74 | o-HCH 1) Liguic-Liquid Extraction, Gas Chromatographic
Method ™
2) Liquid-Liquid Extraction, Gas Chrarmatographic/
Mass Spectrometric: Method™
75 | B-HEH 1} Liguid-Liquid Extraction, Gas Chromatographic
Methad”
2) LiquidhLiguid Extraction, Gas Chromatoeraphic/
Iiass Spectrg\meﬁc Nethodm
!
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86 | Methyl brormide Purge and Trap Gas Chromatographic/
Mass Spectrometric Method
81 | Methylena chloride Purge and Trap Gas Chromatographic/
Mass Spectrometric tethod™
88 | 2-Methylphenol Liguid-Liquid Extraction, Gas Chromatographic/
Iass Spectrometric wethod”
89 | Z-Methylnapthalene 1) Liguid-Liquid Extraction, Gas Chromatographic
tethod"
2} Ligquid-Liguid Extraction, Gas Chromatagraphic/
Mass Spectrametiic Mathad
90 | Methyl tert-butyl ether Purge and Trap Gas Chromatographic/
Mass Spectrometric MethoriIlll
91 | Naphthalene 1) Liquid-Liguid Extraction, Gas Chrematographic
Method”!
2 Liguig-Liguid Extraction, Gas Chromategraphic/
Mass Spectrometric Method
92 Nickel 1) Digestion, Direct Air-Acetylens Flame Method[']
2) Digestion, Inductively Coupled Plasma Method™
3) Digestion, Electrothermal Atomic Absorption
Spectrometric Methiod
93 | Nitrobenzene Ligquid-Liguid Extraction, Gas Chromatearaphic/
Mass Spectrometric Method™
94 | N-Nitrasodiphenylamine Liquid-Liguid Extraction, Gas Chromategraphic/
Mass Spectrometric Methodm
95 | N-Nitrosodi-n-propylarnine | Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Methad
96 | Polychlarinated Biphems | 1) Liguid-Liguid Extraction, Gas Chromatographic
-Araclor 1016 Methad !
-trocler 1221 2) Liquic-Liruie Extraction, Gas Chromatographic/
-Araclor 1242 Mass Speciometsic tathod'”

78 | Hexachlorosthane Ligquid-Liguid Extraction, Gas Chromatographicd
Mass Spectrametric Methad™
79 | Indenaotl, 2 3-cdipyrena 1) Liguid-Liquid Extraction, Gas Chromatagraphic
Methoc
2) Liquid-Ligquid Extraction; Gas Chrematcgraphic/
Mass Spectiometric Method™!
B0 | lzophorone Liquic-Liquid Extraction, Gas Chromatographic/
Iass Spectrometric Methad!™
8 | Lead 1) Digestion, Direct AirAcetylene Flame Method™
2} Digestian, Inductively Coupled Plasma Method™
3} Digestion, Electrothermal Atormic Absanstion
Spectrometric Method™
32 | Mangangse 1) Digestion, Direct Ai-Acetylene Flame Method™
2) Digestion, Inductively Coupled Plasma Method™
3) Digestion, Electrothenmal Atomic Absorption
Spectrametrc Method®
83 | Mercury Cigestion,Cold-Vapor Atomic Absorptian
Spectromatric Method™
&4 | Methanol Purge and Trap Gas Chromatoeraphic/
Mass Spectrometric Method!?
85 | Methoxychlor 1) Liguid-Liguid Extraction, Gas Chromatograghic
Method
2) Ligquid-Liquid Extraction, Gas Chramatographic/
Mass Spegirometyic Method™
‘;Tmtprﬁ
iyl dwsansTind &6 Methyl bromide...
Tnanatmg Anrirrrthinma e
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iy ArsuaTis FeTased
-Aroclor 1248
-Aroclor 1254
-Aroclar 1260
a7 | Pentachlorophenal Liquid-Liguid Extraction, Gas Chromatographic/
IMass Spectrometric Methnd""
58 | pH Electrometric Method'
9% | Phenanthrene 1) Liguid-Liquid Extraction, Gas Chramatoeraphic
Methad™
2) Liguid-Liguid Extraction, Gas Chromatographic/
Mazs Spectrometric N‘Iratl-;ocf“I
100 | Phencl 1) Distiltation, Chloroferm Extraction Method"
2 Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method ™
101 | Pyrene 1) Liguid-Liguid Extraction, Gas Chromategraphic
Method
2} Liguid-Liquid Extraction, Gas Chromatographic!
Mass Spectrometric Methodm
102 | Selenium Digestian, Hydride Generation/Atamic Abscrption
spectrometric Method
103 | Slver Digestion, Inductively Coupled Plasma Method”™
104 | Styrene Purge and Trap Gas Chromatographic/
s Spectrometric Method
105 | 1,1,2,2-Tetrachloroethane | Purge and Trap Gas Chramatographic!
Mass Spectremetric Method
106 | Tetrachlorosthylene Purge and Trap Gas Chromatographic/
Mass Spectrometric Methad™
W07 | Toluene Puree and Trap Gas Chromatographic/

[l

Iiass Sped‘mmatrl{: Method
s
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108 Toxaphene...
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122 | ¥ylene (Total)

123 | Znc

Purge ard Trap Gas Chromatographic/

Mass Spectrarnetic Methad

1) Digestion, Direct AirAcetylene Flama Method
2) Digestion, Inductively Coupted Plasma Method”

[a)

3) Digestion, Electrothermal Atomic Absorptian
Spectrometric Wethed”

mimedy (ldaszsune) S 25 91ens

A aruafiy

SETaei

1 Antimaony

2 Arsenic

L

Cadmiurm

L Carbon Monoxide

5 Chromium

Isokinetic Sarpling, Digastion, Inductively Coupled
Slasria Method

1) lsckinetic Sampling, Digestion, Hydride
Generation/Atomic Absarption Spectrometric Methad™
2 lsokinetic Sanpling, Digestion, Inductively Coupled
Plagma Method™

1) Isokinetic Sampling, Digestion, Direct Air-Acetyiene
Flame Method”
2) Isakinetic Sampling, Digestion, Inductively Coupled
Plasma Method'

Instrumental Analyzer tethod™

1) Isokinetic Sampling, Digestion, Direct Air-Acetylena
Flame Method”

2} lsokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™

ddu arsunile ELE[LELET)
108 | Toxaphene 1) Liguid-Liquid Extraction, Gas Chromatographic
Method'!
21 Liquig-Liguid Extraction, Gas Chromatographic/
tass Spectrometric Method™
109 | 1,28 Trichlorobenzene Purge and Trap Gas Chromatographic/
Mass Spectrometric Methodm
110 | 1,1,1-Trichloroethane Purge and Trap Gas Chromategraphic/
Mass Spectrarmetric Methad'”
111 | 1,1,2-Trichloroethane Purge and Trap Gas Chromatographic!
Mass Spectromaetric M,ethoc!Illl
112 | Trichloroethylene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™
113 | 2,4,5-Trichlorophencl Liguid-Licrsid Extraction, Gas Chromatographic/
Mass Spactrometric wethod™
114 | 2,4,6-Trichlaraphenol Liquich-Liquid Extraction, Gas Chromatographic!
Mass Spectrometric Methodm
115 | 1,35 Trimethylbenzens Purge and Trap Gas Chromatographic/
Mass Spectrometric Mefhadm
116 | Vanadium Digestion, Inductively Coupled Plasma Methad ™
117 | Vinyl acetata Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™
118 | Vinyl chloride Purge and Trap Gas Chromatographic!
tass Spectrometric Methied”
119 | m-Kylena Purge and Trap Gas Chromatographic/
Mass Spectrometric Methodr‘]
120 | o-Xylene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method |
121 | p-Xylene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method”
Y 7
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tundinagnd dwsenaTle) 112 ¥ylene [Totall..
g e Lk d
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wdu ATTuARY ELE L
9 Crasol Abserption Sampling, Gas Chrormatographic Method
10 | Dioxns/Furans Isakinetic Sarnpling, Analysis by ISO/EC 17025 Accredited
Labaratary or Analysis by Department of industrial Works
Registered Labnratory‘ls' (Dioxins/Furans Analysls Approved)
11 Hydrogen Chlorda Absorption Sampling, lon Chromatographic l\del‘l‘\cn:‘iISé
12 | Hydrogen Fluoride Absorption Sampling, lan Chromatographic Me«‘hadw
13 | Hydrogen Sulfide Absarption Sampling, lodometric Method ™
16 | Lead 1} Isokinetic Sampling, Direct Alr-Acetylene Flame
Methed™
2) lsokinetic Sampling, Digestion, Inductively Coupled
Plasma Mettiod™
15 | Manganese 1) lsokinetic Sampling, Digestion, Direct Air-Acstylens
Flame Method™
2) lsokinetic Sampling, Digestion, Inductively Coupled
Plasma Method"
16 | Mercury Isokinetic Sampling, Digestion, Cold-Vapor Atomic
Absorption Spectrometric Methad"
17 | Wickel 1} lsokinetic Sarmpling, Digestion, Direct Air-Acetylens
Flame Method "
2) lsokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™
18 | Opacity Ringelmann’s Metnad
19 | Oxides of Nitrogen 1) Abscrption Sampling, Phenatdisulfonic Acid
Method'”
2} Instrumental Analyzer fethod"™
20 | Selenium 1) Isakinetic Sarmpling, Digestion, Hydride Generation/
Atomic Absorption Spectrometric Method
2) lsakinetic Sampling, Digestion, Inductively Coupled
Plasma Method"™
21| Sulfuric Acid isokinetic Sampling, Barium-Therin Titimetic Method

[ Chlorine Apsorption Sampling, lon Chromatographic Method"™
7 Cobalt Isokinetic Sarmpling, Digestion, Inductively Coupled
Method”’
8 | Copper 1} lsokinetic Sampling, Digestion, Direct Air-Acetylene
Flarre Method”™
2) Isokinetic Sampling, Digestion, inductively Coupled
Plasta Method™ o
P
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22 | Sulfur Dioxide

23 | Total Suspended
Farticulate
20 | Vanadium

25 | Hylene

1) Absorption Sampling, Bariurn-Therin Titrimetric
Method™

2) Instrumental Analyzer Method

Isckinetic Samipling, Gravimetric Method”

tsokinetic Sampling, Digestian, Inductively Coupled
Plasrhia Methad ™

1} Bag Sampling, Gas Chromatographic Methoe”

2) Adseption Sarnpling, Gas Chromatographic Methnaj A
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1 Aldrin

2 Antimony

3 Arsenic

q Barlum

5 Berylliurm
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22 Sulfur Dioxide...

1) Waste Extraction, Gas Chromatographic Method

2 Ultrasonic Extraction, Gas Chromatographic
tethad™™"

1} Waste Extraction, Digestion, Inductively Coupled
Plasma Method ™ o

2) Digestion, Inductively Coupled Fiasma tethod ™"
1) Waste Extraction, Digestion, Hydride Genermtion/
Atomic Abserption Spectrometric Method™"

2} Digestion, Hydride Generation/Atomic Absorption
Spectrometric Methad ™"
1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method ™

2) Digestion, Inductively Coupled Plasma wethad ™"

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method ™
7110

2] Digestion, Inductively Foup&ed Plasma Method
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Cadmiurm

Chlordane

Chromium

Coeball

Copper

ooo

ODE

1) Waste Extraction, Digestion, Direct Air-Acetylens
Flame Methad™®

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

3) Digestion, Direct AirAcetylene Flame Method
4) Digestion, Inductively Coupled Plasma Method
1) Waste Extraction, Gas Chromatographic Method ™

(7,131

Il

2] Ultrasenic Extraction, Gas Chromatographic
Methor™"

1) Waste Extraction, Digestion, Direct Air-Acetylene
Flame Method™

2} Waste Extraction, Digestion, Inductively Coupled
Plasma Methodlm

3} Digestlon, Direct Air-Acetylene Flame Method
£) Digestion, Inductively Coupled Plasma Method
1} Waste Extraction, Gigestlon, inductively Coupled
Plasma Method

2} Digestion, Inductively Coupled Flasma tethad "
1) Waste Extraction, Digestion, Direct Alr-Acetylens
Flame Method”

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

3) Digastion, Direct Air-Acetylene Flame Method
4) Digestion, Inductively Couplad Plasma Method

1) Waste Extraction, Gas Chromatographic Method™

[%42)

[711]

(zfk]

{714

2 Ulirasonic Extraction, Gas Chromatographic
Method™

1) Waste Extraction, Gas Chromatographic Method
2} Ultrasonic Extraction, Gas Chromatographic
Method ™™ |

1241
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14

18

20

24D

acid)

Cieldrin

Endrin

Heptachlor

Lead

Lindane

Hexavalent Chromium

1) Waste Extraction, Gas Chromatographic Methiod
2} Ultrasonic Extraction, Gas Chromatographic
M‘ethodﬂ.lil

1) Waste Extraction, Gas Chromatographic Method ™

(2.4-Dichlorophenaxyacetic | 2) Ultrasonic Extraction, Gas Chromatagraphic

Met'hnc[r9 i

1) Waste Extraction, Gas Chromatographic tethod ™
2) Ultrasonic Extraction, Gas Chramatographic
Methm:l“"l‘l"J

1) Waste Extraction, Gas Chromatographic Meﬂmdm

2) Ultrasonic Extraction, Gas Chromatographic
Methiod™

1
1) Waste Exiraction, Gas Chromatographic Method ™

2} Ultrascnic Extraction, Gas Chromatographic
Method™™

1) Waste Extraction, Digestion, Colorimetric
Method™

2) Alkaline Digestion, Colodmetric Method

1} Waste Extraction, Digestion, Direct Air-Acatylene

R

Fiame Method'

2) Waste Extraction, Digestion, Inductively Coupled
Plasma Mathod ™!

31 Digestion, Direct Air-Acetylene Flame Method ™
) Digestion, Inductively Coupled Plasma tethod ™"
1) Waste Extraction, Gas Chromatographic Methad™
2) Ultrasonic Extraction, Gas Chromatographic

LA
Method _ /
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21 Mercury: ...
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22

23

24

25

26

27

Mercury

Methisove hlar

Maolybdenurm

Nickel

PCEs

Pertachlarophenal

Selenium

1) Waste Extraction, Digestion, Cold-Vapor Atomic
Absorption Spectrometric Methad #¢!

2) Digestion, Cold-Vapor Atomic Absarption
Spectrometric Method™

3) Thermal Decomposition Amalgamation and Atomic
Absiption Spectrometric Method

1) Waste Extraction, Gas Chramatographic Method ™!

2 Ultrasanic Extraction, Gas Chromatographic

Method™#

1} Waste Extraction, Dicestion, Inductiely Coupled
Plasma Method™"

2} Digestion, Inductively Caupled Plasma Methad™!!
1 Waste Extraction, Digestion, Direct Alr-Acetylene
Flarne Method™®

2} Waste Extraction, Digestion, Inductively Coupled
Plasma Method ™

3} Digestion, Direct Alr-Acetylene Flamea Method ™2
4} Digestion, Inductively Coupled Plasma Mathod ™!
1]} Waste Extraction, Gas Chromatographic Methad®¢
2} Ultrasonic Extraction, Gas Chromatographic
Method ™

1) Waste Extraction, Gas Chromatographic!

Mass Spectrometric Method9

2] Ultrasanic Extraction Gas Chromatographic!

ass Spectrametric Method

1) Waste Extraction, Digestion, Hydride Generation/
Atormic Absorption Spectrometric Methad 4

2) Digestion, Hydride Generation/Atomic Absarption
Spectrometric Methaod®#
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30

31

32

33

Siver

Thalliurn

Toxaphene

Trichloroethylene

Trivalent Chromium

Vanadium

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Mathad ™

2) Digestion, Inductively Coupled Plasma Method
1} Waste Extraction, Digastion, Inductively Coupled
Plasma Method™

2) Digestion, Inductively Coupled Plasma tethad ™"
1) Waste Extraction, Gas Chromatographic tethod™
2) Ultrasanic Extraction, Gas Chromatographic
Methodlv"ﬂ

1) Waste Extraction, Purge and Trap, Gas

frat]

Chromatographic/Mass Spectrometric Methodp'ﬂ

2] Purge and Trap, Gas Chromatographic/

Mass Spectrametric Methed""?

1) Waste Extraction, Digestion, Direct Air-Acetylene
Flame Method Colorimetric Mathod; Cal:culaticmrz'M

2) Uigestion, Direct Ai-Acetylene Flame Method, Alkaline
Digestion, Colanmatric Method, Caleulation™ ™!
3) Waste Extraction, Digestion, Inductively Coupled
Plazma Method Colorimetric Method, Calr_ulaticrlm

) Digestion, Inductively Coupled Plasma Method, Alkaline
Digestion, Colarimetric Method; Calculation Il
1) Waste Extraction, Digestion, inductively Coupled
Plasrra Method ™

2) Digestion, inductively Coupled Plasma Method™ "
1) Waste Extraction, Digestion, Direct Air-Acetylens

Flame Method™

2} Waste Extraction, Digestion, Inductively Couplad

Plasma Method ™

3) Digestion, Direct Air-Acetylene Flame Method

1) Digestion, Inductively Eouple? Flasma Methodm”
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Acenaphthene

Acetone

Aldrir

Anthracene

Antimony

Arsenic

Atrazine

Barium

Benzialanthracena

Benzene

1) Ultrasonic Extraction, Gas Chromatographic
Memuurum

2) Uttrasonic Extraction, Gas Chromatographic/
Mass Spectrometric Methad™™

Purge and Trap, Gas Chromatographic/

Mass Spectrometic Hethod !
1) Ultrasenic Extraction, Gas Chromatographic
Methed ™™

2) Ultrasonic Extraction, Gas Chromatographic/
Mass Spectrometric Memod'm’
1) Ultrasonic Extraction, Gas Chromatoeraphic
Method™ "

2) Ultrasonic Extraction, Gas Chromatagraphic/
Mass Spectrometric Method ™
Cigestion, Inductively Coupled Plasma Methad
[igestion, Hydride Generation/Atomic Absorption

Spectrometnic Method™

1]

Ultrasonic Extractian, Gas Chromatographic/
Mass Spectrometric Method ™
1} Digestion, Inductively Coupled Plasma Method
2) Digestion, Direct Nitrous Oxide-Acetylene Flame

nethed”™

[7.11]

1) Ultrasonic Extraction, Gas Chromatographic
Method™™

2} Ultrasonic Extraction, Gas Chrarmatographic/
Mass Spectrometiic Methiod ™

Purge and Trap, Gas Chromatographic!

Mass Spectrometri hathod"
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24
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33

Butyl benzyl phthalate

Cadmium

Carbazole

Carbon disulfide

Carbontetrachloride

Chlordane

prChlaraaniling

Chlerobenzene

Chlorodibromomethane

Chlorafarm

2-Chlarophenal

Chromium

\Ultrasanic Extraction, Gas Chromatographic/
Mass Spectrometric Method”!
1) Digestion, Girect Alr-Acetyiene Flame Method "
2) Digestian, Inductively Coupled Plasma
Method""

Ultrasanic Extraction, Gas Chromatographic/

Mass Spectrometric Methad
Purge and Trap, Gas Chromatographic/

tass Spectrometric Method ™!

Purge and Trap, Gas Chromatographic/

Mass Spectrometric N\eﬂ\cﬂ:{”o'uI

1) Ultrasonic Extraction, Gas Chromatographic
Method "

2) Ultrasonic Extraction, Gas Chromatographic/
Mass Spectromeatric Method["m

Ultrasonic Extraction, Gas Chromatographic!

IMass Spectrometric Memm”m

Purge and Trap, Gas Chromatographic/

Mass Spectrametric Method" "

Purge and Trap, Gas Chromatographic/

hass Spectrometric Methad >

Purge and Trap, Gas Chromatographic/

Mass Spactrometric Wethod "

Ultrasanic Extraction, Gas Chrematographic

Mass Spectrometic Methudw'm

1) Digestion, Direct Alr-Acatylene Flame Method ™
2) Digestion, Inductively Coupled Plasma

11 Benzolblfluoranthene...
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20

K

Benzel{bfluoranthena

Benzolk)fluoranthene

Benzole acid

Benzolalpyrene

Benzolg h.iperylene

Baryllium
Bis{2-chloroethyllethar

Bis{ 2-etiydhexylphthalate

Bromedichloromethane

Bromoform

Butanal

1} Ultrasenic Extraction, Gas Chromatographic
Methad™"

2) Ultrasonic Extraction, Gas Chromategraphic /
tass Spectrometric Method™™

1] Ultrasonic Extraction, Gas Chromatographic
iethiod™™

2) Uktrasenic Extraction, Gas Chromatographic /
Mass Spectrometnic Method™
Ultrasonic Extraction, Gas Chrarmatographic /
Mass Spectrometelc Method ™
1) Ultrasenic Extraction, Gas Chromatographic
Mathod™™

7} Ultrasonic Extraction, Gas Chromatographic /
Mass Spectrometric Method ™™

1) Ultrasonic Extraction, Gas Chromateeraphic
tethod”™

2] Ultrascnic Extraction Gas Chromatographic /
Mass Spectrometric Method

Digestion, Inductively Coupled Plasmia Method "

Ultrasanic Extraction, Gas Chromatographic /
Mass Spectrometric Method™
Ultrasanic Extraction, Gas Chromatographic /
Mass Spectrometric Method ™
Purge and Trap, Gas Chromatographic /
Mass Spectrometric Method ™

Purge and Trap, Gas Chromatographic /
Mass Spectrometric wethod
Purge and Trap, Gas Chromatographic /
o2z

Mass Spectrgrnetn'c JMethod
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34 Chromium {il...
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Chromiurm (1)

Chromiur (V)

Chrysene

Cyanide
280
ooD

CDE

ooT

Dibenz{a,hianthracene

Di-n-butyl phthalate

‘Cyanide Extraction Method

1) Digestion, Direct Alr-Acetylens Flame, Coleorimetric
tethod; Calculation w8z

2 Digestion, Inductively Coupled Flasma, Celarimetric
Method; Caleutation” ™"
Alkaline Digestion, Colormetric Method

1} Ultrasonic Extraction, Gas Chromatographic
Method™™

2} Ultrasenic Extraction, Gas Chromatagraphic/

Mass Spectrametric I‘\-ﬁethndlml

2

Gas Chromatagraphic Method "

1} Ultrasonic Extraction, Gas Chromatographic
M-ethndm"m

2) Ultrasonic Extraction, Gas Chromatographic/
Mass Spectrometric tethod "

1} Litrasonic Extraction, Gas Chromatographic
Method™

#) Ultrasonic Extraction, Gas Chromatographic!
Mass Spectrometric Method ™™
1} Ultrasonic Extraction, Gas Chromatagraphic
Method """

2) Ultrasonic Extraction, Gas Chromatographic /
Mass Spactrometric Methodlu}l
1} Ultrasonic Extraction, Gas Chromatographic
wethod"™

2) Ultrasanic Extraction, Gas Chromatographic /
Mass Spectrometric Mel:hund“mj

Ultrasanic Extraction, Gas Chromatographic /

Mass Spectrefnetric Method ™™

44 1,2- Dichlorobenzene...
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51

52

53

54

56

57

1,2-Dichlorabenzene

1,3-Dichloropropene

1,8-Dichlarcbenzeng

3,2"-Dichlarcbenziding

1,1-Dichlorosthane

1,2-Dichlorosthane

1,1-Dichlersethylene

cls-1,2-Dichloroethylens

trans-1,2-Dichlorcethylens

24-0ichlorophenol

1,2-Dichloropropane

1,3-Dichloropropane

1,3-Dichloropropens

Dieldrin

Purge and Trap, Gas Chromatographic /
Mass Spectrometric h.'u-;lhr:vd[mmg

Purge and Trap, Gas Chromatographic/
Mass Spectrometnc Methodmm

Purge and Trap, Gas Chromatagraphic/
Mass Spectrometric Method™ ™

Ultrasonic Extraction, Gas Chromatographic/
Mass Spectrometric Method ™
Purge and Trap, Gas Chromatoaraphic/
Mass Spactrometric Method“"'zz'l
Purge and Trap, Gas Chromatographic/
Mass Spectrormetric Methnd"ml

Purge and Trap, Gas Chromatographic/
Mass Spectrometric Pu1elho|:llm'z"1
Purge and Trap, Gas Chromatographic!
Mass Spectrometric I'«lethnd“ﬂnl

Putge and Trap, Gas Chromatographic’
Mass Spectrometric Me:thm:l[l0221
Ultrasonic Extraction, Gas Chromategraphic/
Mass Spactrometric Methodlm]

Purge and Trap, Gas Chromatographic /

Mass Spectrametric Method ™™

Purge and Trap, Gas Chromatographic /

IMass Spectrometric Methiod "

Purge and Trap, Gas Chromatographic /

Mass Spectrarmetnic Memodmm

1) Ultrasonic Extraction, Gas Chromategraphic
Mathod™™

2) Ultrasonic Extraction, Gas Chromatagraphic /

Mass Spectrometrc Methad™™
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28

62

63
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a7

Diethyl phthalate

28-Dimethylphenol

24-Dinitrophenaol

2.8-Dinitrotoiuene

2 6-Dinitratoluene

Di-n-octyl phthatate

Endosulfan

Endrin

Ethylbenzena

Fluoranthens

Fluorene

Ultrasonic Extraction, Gas Chromatographic /
Iass Spectrometric Methad" ™

Ultrasonic Extraction, Gas Chromatographic /
Mass Spectrometric tethod”™
Ultrasonic Extraction, Gas Chromatographic /
Mass Spectrometric Method[m]

Ultrasonic Extraction, Gas Chromatographic /
Mass Spectrometric Methndw}n

Ultrasonic Extraction, Gas Chromatographic /
Mass Spectrometric Method™*

Uttrasonic Extraction, Gas Chromatographic /
Mass Spectrometric Method ™
1) Ultrascnic Extraction, Gas Chrormatographic
Method ™™

2} Ultrasonic Extraction, Gas Chiomatographic /
Mass Spectrometric Method ™
1) Uitrasonic Extraction, Gas Chromatographic
Method ™™

2) Ultrasonic Extraction, Gas Chromatographic /
Mass Spectrometric Method ™™

Purge and Trap, Gas Chromatographic /

Mass Spectrometiic Method" ™
1} Ultrasonic Extraction, Gas Chromatographic
Method ™

2) Ultrasonic Extraction, Gas Chromatosyaphic /
IMass Spectrometric Methioe” ™!

1) Ultrasonic Extraction, Gas Chromatogrsphic
methed"™

2) Ultrasonic Extraction, Gas Chromatographic /

Mass Spectrometric M\‘eﬂxocF‘m
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Heptachler

Heptachlor epoxide

Hexachlorobenzene

Hexachloro-1,3-butadiene

n-Hexane

-HCH

B-HCH

F-HEH

1) Ultrasconic Extraction, Gas Chromategraphic
Method™™*

2) Ultrasanic Extraction, Gas Chromatographic /
Mass Spectrometric Method™
1} Ultrasonic Extraction, Gas Chromatographic
Method™®

2) Ultrasonic Extraction, Gas Chromatographic /
Mass Spectrometric tethed”™

1) Ultrasonic Extraction, Gas Chromatographic
Method”™

2) Ultrasenic Extraction, Gas Chromatographic /
Mass Spectrametric method ™
Purge and Trap, Gas Chromatographic /

Mass Spectrametric Method

Purge and Trap, Gas Chiomatographic /

NMass Spectrometric tethod" !

1] Ultrasanie Extraction, Gas Chromatographic
Methed ™

2) Ultrasonic Extraction, Gas Chromatographic /
Mass Spectrometric Methodb'm

1) Ultrasonic Extraction, Gas Chromatographic
metnod ™™

2) Ultrasonic Extraction, Gas Chromatographic /
IMass Spectrometric pethod”™
1) Ultrasonic Extraction, Gas Chromatagraphic
Meathed™

2} Ultrascnic Extraction, Gas Chromatographic /
Mass Epectrometric wethog”™
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Hexachlorocyclopentadiene

Hexachloroethane

Indenafl,2,3-cd)pyrene

Isophorane

Lead

fanganiese

Meroury

Methanol

Mathoxychior

Methyl bromide

Methylene chloride

2-Methylphenct

Ultrasonic Extraction, Gas Chromatographic /
Mass Spectrometric Mgb‘sodw'”:
Ultrasanic Extraction, Gas Chromatographic /
tass Spectrometric tethiod ™
1) Ultrasonic Extraction, Gas Chromatograpnic
Method ™"

2) Ultrasonic Extraction, Gas Chromatagraphic /
Mass Spectrometric Method ™

Ultrasonic Extraction, Gas Chromatographic /

NMass Spectrometric I'\-"nathud""ﬂI

1) Digestion, Direct Alr-Acetylene Flame wethod ™
2) Digestion, Inductively Coupled Plasma Methad
i

(EAR]

1) Digestion, Direct Air-Acetylene Flame Method
2) Digestion, Inductively Coupled Plasma Method™!
1) Gigestion, Cold-Vapor Atomic Absorption
Spectrometric Méthm:i[‘sl

2) Thermal Decomposition Amatgamation and
Absarption Spectrometric Methad ™

Purge and Trap, Gas Chromatographic /

Mass Spectrametric Methad™**

1 Ultrasonic Extraction, Gas Chromatographic
method™™

2) Ultrasonic Extraction, Gas Chromatoeraphic /

Mass Spectrometric Melhodm'nl

Furge and Trap, Gas Chromatographic /

Mass Spectrometric Metnad

Purge and Trap, Gas Chromatographic /

tiass Spectrometric Methed ™

Ultrasonic Extraction, Gas Chromatographic /
15,25

Mass Sp¢_r\vorn§tric Methad ™
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B9 | 2-Methylnapthalene Ultrasonic Extraction, Gas Chromatesraphic
Methodl 2
80 | Methyl tert-butyl ether Furge and Trap, Gas Chromatographic /
tass Spectrometric Method” !
%1 | Naphthalene 1) Ultrasonic Extraction, Gas Chromatographic
Method®=!
2) Ultrasonic Extraction, Gas Chromatographic /
Wass Spactrometric Method™
92 | Mickel 1) Digestion, Direct Alr-Acetylene Flame Methed ™!
2) Digestion, Inductively Coupled Plasma Method™!
93 | Nitrobenzena Ultrasonic Extraction, Gas Chramatographic /
#hass Spectrometrlc Method**)
%4 | N-Nitrasodipherylamine Ultrasonic Extraction, Gas Chromateeraphic /
Mass Spectromietric Methad*=
55 | M-Nitrosodi-n-propylamine | Ultrasonic Extraction, Gas Chromatographic /
Mass Spectrometric Method ™
45 | Polychlorinated Biphenyls 1} Ultrasonic Extraction, Gas Chromatographic
-Aroclor 1016 Method*'%
-Areclor 1221 2) Ultrasonic Extraction, Gas Chromatographic /
hreclar 1232 Iass Spectrometric Method!™
2l
Tetrachlarobiphenyl
2,584
Tetrachlorobiphenyl
27345
Fentachlorobiphenyl
224,55
Pentachlorobiphenyl
-2334.6-
Fentachlorobiphend {
! S0l
(dinangsd dnsnnnila) -2,2,3,00' 5.,
BTN TR,
e n
-l
A Asuaiy Wik
101 | Selenium Digestion, Hydride Generation/Atomic Absorpiion
Spectrormetric Method! 2
102 | Silver 1) Digestion, Direct Alr-Acetylene Flame Method/ ™
21 Digastion, Inductively Coupled Plasma
Methad" 7
103 | Styrene Furge and Trap, Ga: Chromatographic /
Mass Spectrometric Mathad! 1840
104 [ 1,12 2 Telrachloroethane Purge andl Trap, Gas Chromatographic /

108

108

10

111

112

113

114

Tetrachloroethylene

Toluene

Texaphene

TPH{Ce-Ca)

TPH {C - Casl

1,1, 1-Trichloroethane

1,1,2-Trichloroethane

Trichloroethylene

24,5-Trichlorophenal

1,2,8-Trichlorobenzens

Mass Spectrometric Method'

Furge and Trap, Gas Chromatographic /

Mass Spectrometric Method!'7

Purge and Trap, Gas Chromatographic /

Mass Spectrometric Methed!104

1) Ultrasenic Extraction, Gas Chromatagraphic
hethal =

2} Ultrasonic Extraction, Gas Chromatagraphic /
Iass Spectrometric Mathad ™

Purge anid Trap, Gas Chramatographic Method! "7
Gas Chromatographic Method™™

Purge and Trap, Gas Chromatographic /

fass Spectrometric Methog?2

Furge and Trap, Gas Chromatographic /
Mass Spectrometric Methed!2%

Purge and Trap, Gas Chromatographic ¢
Mass Spectromitric Method!24

Puree and Trap, Gas Chromatographic /
Mass Spectormetric Method! %42
Uitrasonic Extraction, Gas Chromatographic /
Iass Spectrometric Method™

%Wh 115 2.4,6-Trichlorophenol...

(uinged dnimnadla)
g

Ay EREFTENLS FFhnsne
22344 5
Hexachlorobiphenyl
-2,2,3455-
Hexachlorobipheryl
22,3556
Hexachlerohiphenyl
228455
Hexachlarobiphernyl
2233445
Heptachlorobiphanyl
22344 55-
Heptachlorobipnenyl
-2.2,34,4'56-
Heptachlorcbiphenyl
2230 5,5 6
Heptachlorobiphenyl
223 8855 6
Monachlorobiphanyl
97 | Pentachlorephenal Ultrasenic Extraction, Gas Chromatographic/
Mass Spectrometric Methad
98 | Phenanthrene 1) Ultrasonic Extraction, Gas Chromatoaraphic
method”™
2} Ultrasonic Extraction, Gas Chromatographic/
Mass Spectrometric M&Thndlu'm
99 | Phenol Ultrasonic Extraction, Gas Chromatagraphic/
Mass Spectrometiic Mathod ™
100 | Pyrene 1} Uitrasonic Extraction, Gas Chrematographic
Method ™™
2) Ultrasanic Extraction, Gas Chromatographic/
Mass Spectrometric MQ‘[hod["m J
e
(urEmegatd dsannnle) 101 Selenlum.,
i -..“—..a]-n-ﬁ.n-uinmmmiv
o Tl
e
dnfiu avsuain R
115 | 24 6-Trichlorophenal Ultrasenic Extraction, Gas Chrormatographic /
tass Spectrometnic Method™*
116 1,3, 5-Trimethibenzena Purge and Trap, Gas Chromatographic /
Mass Spectrometric Method
117 | Vanadium Digestion, Inductively Coupled Plasma Method !
118 | Vinyl acetate Purge and Trap, Gas Chromatographic /
Mass Spectrometric h-ﬂelh‘:v\:'m"”I
118 | Vinyl chlorde Purge and Trap, Gas Chromatographic /
Mass Spectrometric Methpd[]m
120 | m-Xylene Purga and Trap, Gas Chromatographic /
Mass Spectrometiic Method ™
121 | o-Kylene Purge and Trap, Gas Chromatographic /
Mass Spectrometric Me&md“wl
122 | p-Xylene Purge and Trap, Gas Chromatographic /
Mass Spectrometric Meﬁ\udﬂw!
123 | Xylere (Total) Purge and Trap, Gas Chromatographic /
Mass Spectrametric Methad "™
124 | Zine 1) Digestion, Direct Air-Acetylene Flame Method ™™
2) Digestion, Inductively Coupled Plasma
Methed” "
\nE15Eaie
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5. United States Environmental Protection Agency. Standards of Performance
for New Stationary Sources. 40 CFR 60, Appendix A, 2018,

6. United States Enviranmental Protection Agency. Test Methods for Evaluation
Solid Waste Physical/Chemical Methods. SW-846, 19597

7, United States Envirenmental Protection Agency. Test Methads far Evaluation Solid
Waste Physical/Chermical Methods. Acid Digestion of Sediments, Sludges, and Solls.
SW-B46 Method 30508, 1996.

8. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Alkaline Digestion for Hexavalent Chramium.
SW-846 Method 30604, 1996

9, United States Ervironmental Pratection Agency, Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Ultrasonle Extraction. SW-BA6 Method 3550C, 2007

10, United States Envirenmental Protection Agency. Test Methads for Evaluation Solid
WWaste Physical/Chiemical Methods. Closed-System Purge-and-Trap 2nd BExtraction for
Volatile Organics in Soil and Waste Samples. SW-846 Method 50354, 2002

11, United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Inductively Coupled Plasma-optical Emission
Spectrometry, SW-B46 Method 60100, 2018

12, United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chernical Methads, Flarme Atornic Absorption Spectrophotometry.
SW-846 Method 70008, 2007,

13. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Cherical Methads, Arsenic (Atomic Absorption, Gaseous Hydridel,
SW-B46 Method TO61A, 1992,

18, United States Environmental Frotection Agency. Test Methods for Evalisation Sotid
Waste Physical/Chemnical Methods. Chromium, Hexavalent (Colorimetric), SW-846
Method T196A, 1592,

15. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Mercury in Solid er Semisolid Waste (Manual Cold-
Vapor Technigue). SW-848 Method 74718, 155_9\8 |
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16, United States Environmental Protection Agency. Test Methods far Evaluation Salid
Waste Physical/Chermical Methods. Mercury in Solids and Solutions by Thermal
Decomposition, Amalgamation, and Atomic Absorption Spectrophotometry.
SW-846 Method 7473, 2007,

17. United States Environmental Protection Agency. Test Methads for Evaluation Solid
Waste Physical/Chemical Methods, Monhalogenated Organics Using GC/FID, SW-846
Method 80150, 2003,

18, Urited States Environmental Protection Agency. Test Methads for Evaluation Selid
Waste Physical/Chemical Methads. Organachlorine Pesticide by Gas Chromatography.
SW-B46 Method 80818, 2007.

19, United States Environmenital Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Polychlarinated Biphenyls (PCBs) by Gas
Chromatography. SW-846 Method 80828, 2007,

20. United States Envdronmental Protection Agency. Test Methods for Evaluation Selid
Waste Physical/Chemical Methods, Palynuclear Aromatic Hydrocarbons. SW-846 Method
B100, 1986,

21. United States Erviranmental Protection Agency. Test Methods for Evaluation Solid
‘Waste Physical/Chemical Metheds, Chlorinated Herbicides by GC Using Methylation or
Pentaflucrobenzylation Derivatization, SW-846 Method 81514, 19945,

22 United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Volatile Organic Compounds by Gas Chromatography/
Mass Spectrometry (GC/MS). SW-846 Method 82600, 2018,

23, United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods, Semivolatile Organic Compounds by Gas
Chromatography/Mass Spectrometry. SW-B46 Method B270E, 2018

24, United States Environmental Protection Agency, Test Methads for Evaluation Sctid
Waste Physical/Chemical Methads. Cyanide Extraction Procedure for Solids and Qils.
SW-846 Method 90134, 2014

25, United States Environmental Protection Agsncy, Test Methods for Evaluation Solid
Waste Physical/Chemical Methods: Selenium (Atomic Absorption, Borohydride).
SW-846 Method TO61A, 1992, %{‘f'ﬁr
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1.1h (water} - Heavy metals - In-house method
-y « Copper UAETP.SW.01, UAETP.GW.0L
(surface water) 0.025 mg/l to 20.0 mel based on Standard Methods
s « Mickel for the Examination of Water
{ground water) 0.050 mg/l to 20.0 me/l and Wastewater, APHA,
« Zinc AWWA, WEF, 23" editian,
0,025 mg/l to 20.0 mefl 2017, part 3030 £ and part
« Chromium ine
0.050 me/l to 20.0 mgl
« Cadmium
0.010 g/l to 20.0 me/l
+ Lead
0,100 medl to 20.0 me/l
+ Manganese
0.025 me/l to 20.0 me/l
» lron

0.050 ma/l to 20.0mgsl

- Chioride - Standard Metheds for the

2.0 me/lto 1 000 rng/l Exarmination of Water and
Wastewater, APHA, AWWA,
WEF, 23" edition, 2017,
part 4500-C1 B

- Total hardness - Standard Methods for the
Exarmination of Water and
Wastewater, APHA, AWWA,
weF, 23" edition, 2017,

4.0 me/l to 1000 me/l

part 2380 C =
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{ground water)

FWINTINRAIY FENTIREEY Fonmanu
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1. 151 fwater) (#e) - Total suspended solids - Standard Methods for the
iR 5.0 me/l ta 500 ma/l Examination of Water and
(surface water) Wastewater, APHA, AWWA,
WEF, 23" edition, 2017,
part 2540 0
- Ay -Volatile arganic compounds - Standard Methods for the
(ground water) VOCs) Examination of Water and
» Benzene Wastewater, ARHA, AVANA,
0.20 pe/l to 1 000 ped WEF, 23 Edition ,2017,
« Carbon Tetrachloride part 6200 B
0.20 peA to 1 000 pel
« 1, 2.Dichloroethane
0.20 pg/l to 1 000 pgh
« 1,1-Dichloroethylene
{1,1-Dichloroethene)
0.20 pg/l ta 1 000 pgA
» cis-1,2-Dichloroethylene
{cis-1,2-Dichloroethens)
0,20 pg/l ta 1 000 pg/l
+ trans-1,2-Dichloroethylene
(trans-1,2-Dichloroethene)
0.20 pe/l to 1 000 pedl
» Dichloromethane
(Methylene Chioride)
0.20 pg/l to 1 000 pg/l
» Ethylpenzene
0.20 pg/lite 1 000pg/l
4
avuil 1 Aausuil 18 wownAy 2563 i 2/22
AEENTIERA Flinauarngg TrusigaamnasH
i ulufutssdanifiinmagou
Tufusasani 20T083/1061
mrmasERTe  wedey 0207
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AN ITRAEU TWIRREU TaveRaU
aruilnarioe
2, &%ﬂﬂ - Heavy metals - In-house methed ;
(wastewater) « Copper UAETP.IW.01 based on
0.050 me/l ta 50.0 me/l Standard Methods for the
« Nickel Examination of Water and
0.100 mg/l ta 50.0 me/l Wastewater, APHA, AWWA,
- Zine WEF,23" edition, 2017,
@.050 mel to 50.0 me/l part 3030 E and part 3111 B
» Chromium
0,100 Mg/ to 50.0 me/l
« Cadmium
0.020 meA to 50.0 me/l
+ Lead
0.200 mg/t to 50,0 mg/
« Manganese
0,050 me/l to 50.0 me/l
«lran
0,100 megA to 50.0 mgdl
=z
vl 1 Aawsduil 18 wqwaany 2563 wi 4/22

frsemTIsgmAMNTIE N ORI TURARA TR TN T

AINTITRED FIATIIRAEU TEveaay
wpisuandon
1. 1h (water) (Fi) ~Volatile arganic compounds | - Standard Methods for the

WOCs) (cant.)
« Styrene
0.20 pe/l to 1000 perl
» Tetrachloroethylene
(Tetrachtoroethene)
0.20 pg/l 1o 1 000 pedl
» Toluene
0.20 pgfl to 1 000 perl
« Trichloroathylene
(Trichloroethene)
0.20 pe/l to 1 000 pg/l
« 1,1, 1-Trichloroethane
0.20 pg/l to 1 000 pe/l
« 1,1,2-Trichloroethang
0.20 pe/l to 1 000 pe/l
« Total Xylenes {o,m,p-
Xylene) (Xylene (totall)
0.60 peA to 3 000 ped

Examination of Water and
Wastewater, APHA, AWWA,
weE, 23 Edition 2017,
part 6200 B

v 1 FaEiui 18 wqwaonu 2563 il 3/22
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2. shd g - Heavy metals - In-heuse method :
(wastewater) (cont.} « Copper UAETPIW.02 based on

0.010 rg/ to 50.0 me/l
+ Nickel

0.010 g/ to 50.0 me/l
« Zinc

0.010 mefl to 50.0 me/l
« Chramium

0.010 mg/l to 50.0 med
« Cadmium

0.010 e/ to 50.0 mg/l
+ Lead

0.010 g/ to 50.0 me/l
« Manganese

0.010 meA to 50.0 mefl
» lron

G010 me to 50,0 mygl

- Total suspended solids
5.0 medl to 5 000 me/l

- oD
25.0 mg to 20 0600 me/l

Standard Methods far the
Examination of Water and
Wastewater, APHA, AMAVA,
WEF, 23 edition, 2017, part
3030 F and part 3120 8

- Standard Methods for the
Examination of Water and
Wastewater, APHA, AWWA,
WEE, 23™ edition, 2017, part
25000

- Standard Metheds for the
Examination of Water and
Wastewater, APHA, AWWA,
WEF, 23" edition, 2017, part
52200

=]
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2 vhvédls (i)
(wastewater) {cont.)

3, 1 usgaludn
(water and wastewater)

q, ﬁﬁm:a (seawatar)

- {on
0.0 mag/l to 2 000 me/l

- BOD
2.0 mg/l ta 10 000 me/l

- Oit and Grease
3 mafl to 200 med

- pH
20t 120

- Total mercury
0,020 e/l to 3.50 pedl

- Total mercury
0.010 pe/l to 0.100 pe

- Standard Methods for the
Examination of Water and
Wastewater, APHA, AWWA,
WEF, 23 edition, 2017,
part 5220 C

- Standard Methods for the
Examination of Water and
Wastewater, AFHA, AWWA,
WEF, 23" edition, 2017,
part 5210 8

- Standard Methods for the
Examination of Water and
‘Wastewater, APHA, AWWA,
WEF, 23" edition, 2017,
part 5520 B

- Standard Mathods for the
Examination of Water and
‘Wastewater, APHA, AWWA,
WEF, 23" edition, 2017,
part 4500-H" 8

- US EPA Method 245.7,
Revision 2.0, February 2005

- US EPA Method 1631,
Rewvision E, August 2002

QUi 1 Aol 18 WA 2563 wth 6/22
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Tonmaay

CRURCRIEEEEN
5 minmeneu
(sludee]

- Heavy metals

» Bariumn

5.00 ma/ke to 10 000 meke
« Cadmium

5.00 me/ke to 10 000 me/ke
« Chromium

5.00 mg/ke to 10 000 me/kg
« Cobalt

5.00 marke to 10 000 marke
» Copper

5,00 medkg to 10 000 my/'ke
«+ Nickel

5,00 mefke to 10 000 mglke
» Lead

5.00 me/ke ta 10 000 matkg
» Zinc

5.00 me/kg to 10 000 medke

- US EPA Method 3050 B,
Revision 2 : 1996 and U5 EPA
Method 60100, Revision 5 :
2018

athit 1 Fawidud 18 weeniny 2563 wi 7/22
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6. UTTLINTA - Total suspended particulate | - US EPA, Code of Federal
{ambient} matter < 160 pm Regutations, 40 CFR chapter
20 pg/m’ to 750 pg/m’ I-part 50 appendix B, revised
as af July 1, 2012 (High-
Volume method)
- Particulate matter = 10 pm - U5 EPA, Code of Federal
2T ug.fm" to 300 ;Jg.fml Regulations, 40 CFR chapter
|-part 50 appendix J, revised
as of July 1, 2012 (High-
Wolume method)
&2
ot 1 A 18 wquates 2563 wih /22
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6. UTILANA {sa)
(armbient) {cont,)

- Volatile organic compounds
(WOCs)
« Benzene
(.04 ppbv to 25 ppby
(0.13 pg/m’ to 79.9ug/m’)
« Bromedichloromethans
0.04 ppbv to 25 pobv
(0.27 pg/m’ to 166g/m’)
« Bromafom
0.04 ppbv to 25 ppbv
{0.41 pg/m’ to 256p8/m’)
+ Bromoeethane
0.04 ppbw to 25 ppbv
10.15 g/ to 96.1 pg/m)
+ Carbon Disulfide
0.04 ppby to 25 ppov
(0.12 pe/m to 717 pgimi)
« Carbon Tetrachloride
0.04 ppbv to 25 ppby
(025 pg/m’ to 155 peim)
« Chiorobenzene
Q.04 ppbv to 25 ppbv
(0.18 pe/m’ to 115 pgim)
« Chloroform
0.08 ppbv to 25 ppby
(0.19 pe/m’ 1o 121 pgim’)
+ 1,2-Dichlorobenzene
0.04 ppbv to 25 ppbv
(0.28 pg/r’ to 149 pg/m’}

- In-house methad :
UAETP.MC.01 based on
L.S.EPA, Compendium
Method TO-15, 2" edition,
January 1999
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&, USIEINw (#a)
(ambient) (cont.}

- Volatile organic compounds
(VOCs) fcont)
+ 1,3-Dichlorobenzane
0.04 ppbv to 25 ppbv
(0.26 g/’ to 149 pgdm’)
+ 1,1-Dichloroethane
0.04 ppbv to 25 ppbv
(0,16 p/m’ to 100 pg/m’)
» 1,2-Dichlorcethane
0.04 ppbw to 25 ppbv
{0.16 pg/m’ to 100 pg/m’)
+ 1,2-Dibremoethane
0.04 ppbw to 25 ppby
10.30 pg/m’ to 190 peg/m’)
« Frean-11 (Trichicra
manofluoromethane)
0.08 ppbw to 25 ppbv
{D.ZZpg}m! to 139 pg!rn’]
» Freon-112 (1,1,2-Trichloro-
1,2,2-Trifluorosthane)
0.04 ppbv to 25 ppby
{0.30ug/m’ to 190pg/m )
« Frecn-114 (1,2-Dichloro
tetraflugraathane)
0.04 ppb to 25 ppby
{0.28 |_tgc’n'\-A to 176 pgz"rnij
+ Pentane
0.04 ppbw to 25 pphv
(0.12 pe/ert to 736 pg/m’}

- Inchouge method @ UAETRVC0L
based on U.S.EPA, Compendium
Method TO-15, it edition,
January 1999
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6, Us3tnw (¥e)
{ambient] (cont.)

- Volatile organic compounds

{(VOCs) (cont.)

+ 1,1,2,2-Tetrachloroethane
0.04 ppbwv to 25 ppbv
{027 pz/m’ to 170 pg/m’)

+ Toluene
0.04 ppbv to 25 ppov
(0,45 pe/m’ to 98,1 pgim’)

+ Tetrachloroethylens
0.02 ppbv to 25 ppby
(027 pg'm to 168 g}

+ Trichloroethylene
0.04 ppbw to 25 ppbv
{0.21 pg/m’ to 133 pg/m’)

+ 1,1,1-Trichloroethane
0.04 ppbw to 25 pphv
(0.22 pe/m’ to 135 pefm’)

» Chloromethane
(.04 ppbwv to 25 ppby
(0.08 pgfm to 511 pe/m’)

« Isobutene
(.04 ppbv to 25 ppby
(0,09 pg/m’ to 57.3 pg/m’)

» Vil Chloride
0.04 ppbv to 25 pplby
(0,10 pg/m’ to 63.4 pgim)

» 1,3-Butadiene
0.04 ppbv to 25 ppbv
(0.09 pe/m’ ta 55.2 pgfm )

- In-house method : UAE TP.VC.01

based on USEPA, Compendium
Method TO-15, 2™ edition,
January 1595
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6, UT5Enne (o)
{ambient) (cont.)

- Volatile organic compounds
(VOCs) feant.)
« Acetaldehyde
0.04 ppbv to 25 ppbw
{0.07 pg/m’ to 5.0 pgim’)
» Chloroethane
0.04 ppbv to 25 ppkw
(0.10 pe/rm ta 65.4 pg/ )
« Acrolein
0.04 ppby to 25 ppbv
{0.09 pe/m’ to 57.3 pgsm’)
+ 1,1-Dichlorcethensll,1-
Dichloroethylene)
0.04 ppbwv to 25 ppby
{0.16 L/ to 98.2 g’}
» Acetone
0.04 ppbw to 25 ppby
(0.10 L/’ to 598 g}
» Methyl lodide
0.04 ppbwv to 25 ppby
(0.23 pg/m’ to 185 pe/m)
« Acetonitrile
0.04 ppbv to 25 ppby
{007 py/m’ to 818 pgim’)
« Methylene Chioride
{Dichloromethane)
0.0¢ ppbw to 25 ppov
0.14 pgfm! to 85.9 pgﬂ’m’]

- In-house method @ UAETPAVC.O1
based on USEPA, Compendium
Method T0-15, 2™ edition,
January 1999
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(ambsient} (cont.)

- Volatile organic cormpounds
{WOCs) foont)
« Acrylonitrile
0.04 ppbw to 25 ppbv
{0.09 pg/m to 54,2 pg/m )
+ Hexane
0.04 ppbwv to 25 pphby
(018 pg/m to BT.9 pg/m’)
» cis-1,2-Dichloroethenelcis-
1,2-Dichloroethylene)
0.00 pptv to 25 ppbv
(0,16 pa/m’ to 98.2 pefm )
» Methyl Ethyt Ketone (MEK)
0.04 ppbv to 25 ppbw
(0,12 po/m’ to 73.6 pg/mi)
« Cyclohexane
0.04 ppbv to 25 ppbv
0.14 pg.-’m’ to B5.9 ug/rn!]
» 2-Pentanong
(.08 ppbw to 25 ppbv
(0,14 pg/ert to B7.9 pg/m |
« 1,2-Dichioropropane
0.08 ppbv to 25 pphy
{0.18 pg/m’ to 115 pg/m’)
+ 3-Pentanone
0.04 ppbv to 25 ppbv
{0.18 pg/m’ to 87.9 pgim’)

- In-house method : UAETPVC0L

basad on U.5.EPA, Compendium
Method TG-15, 2™ edition,
January 1999
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6, Ursunie(ria)
(ambientXcont.}

- Volatile organic compounds
(VOCs)
« 14 -Dioxane
0,04 ppbv to 25 ppbv
{018 pg/m to 90.0 pefm’)
trans-1,3 -Dichloropropene
0.04 ppbw to 25 ppov
(0,18 pg/m’ ta 112 pg/m’)
1,1,2 -Trichloroethane
0,08 ppbv ta 25 ppby
10,22 pe/rmi* to 135 pg/m’)
« 3 -Hexanone
0.04 ppbw to 25 ppbv
{0.16 pe/m’ 1o 102 pe/m )
Ethylbenzene
0.00 ppbv to 25 ppby
{017 pg/m’ to 108 pe/m’)
m, p -¥ylene
0.08 ppbv to 50 ppby
{035 pg/m’ to 217 pg/m’)
o -Rylene
0.04 ppbv to 25 pplwv
10.17 g/ to108pe/m)
« 1,4 -Dichlorobenzene
0.04 ppbv to 25 ppbv
(0.24 pg/m to 199 pg/m’)
1,2,3 -Trimethylbenzene
0.04 ppbv to 25 ppbv
(0.20 pe/ert te 123 pg/m’)

- In-house method : UAETPMVC 01
based on USEPA, Compendiurm
Method TO-15; 2™ edition,
January 1999

aduit 1 ATl 18 wawnau 2563

wih 14722

nsenssgramnTREdinmenRTUsARLYigraTIRTIY

wserrsiugad

ynaau 0207

fnluiusesfanfiRmswaaay
Tuussaayil 20To83/1061

apwnmwienfting Oans Busnaowil Ofem  Dindaud

AT TIASVIRADY FEvmany
amrdwandn
1. USTHINA - seiude (sound level) - In-House Method;
(ambient} + gefuinaady (equivatent UAESPINCLOL (Part 1) based

cantinuous sound pressure
tevet; Lug )
30 dBiA) to 120 dBlA)
« seAuEnagaan (madmum
sound level; Lyna)
30 daia) to 120 dBlA)
seALdLIEER (minimum

sound level; Lamn)
30 dBiA) to 120 dBlA)
« siudsavaiduiingd N
(percentile sound level; L)
30 dBlA) to 120 dila)

an 150 1996-1: 2016, senn
ALENTsUNTIA LIRS
aiudl 15 (n.e.2540) B0
fvumRIgLsEAUdEs
Tawvial avfuit 12 Taie wa.
2540, UssnmnTuRIuRIaT
ime. 2540) FaeiEnsdun
Arsedndes aviuf 11 Sarn
WALZ580 WaEUsEnIANIEN T
yinenTETR AR aniEy
dostwmrmsgunoug
sinerea oy
avTudl 7wy w2548

il 1 Fusuit 18 wisntau 2563

wih 16722

ragvsasgmanTdinnRTg UARALsigRaTInTIY

e FUTaaR

TuSusaasuil 20T083/1061

WRRBY 0207

wlufusaniasfifinrmnaaou

arunmaiesuftiny Movs Ouenaend Odonm Disdoud

{ambient) (cont.)

anilaasiiug

1 s Binees
s
{drinking water and tap
water)

(vVocs)
« Benzyl Chlonde
0.04 ppbv to 25 pplbv
(0.21 pe/mn to 129 pg/m’)
« Propanal
0.04 ppbv to 25 ppowv
(0.09 pe/m’ to 593 pg/m)

- Chiaride
2.0 mg/l to 500 mg/l

- Totalhardness
4.0 meg/l to 500 med

- Fluaride
0.08 meg/l to5.20me/l

ATNTIMRADY FHTTRARY JEnAABU
amdawedon
6, ursene (#e) - Volatile Organic Compound - In-house method : UAETPVC.01

based on USERA, Compendium
Method TO-15, 2™ =ditian,
January 1999

- Standard Methods for the
Examnination of Water and
‘Wastewater, APHA, AWWA,
WEF, 237 edition, 2017,
part 4500-C1 B

- Stanciard Methods for the
Examination of Water and
Wastewater, APHA, AWWA,
WEF, 23" edition, 2017,
part 2300 €

- Standard Methods for the
Examination of Water and
Wastewater, APHA, AWWA,
WEF, 23"Edition , 2017,

part 4500-F D
=
atuit 1 Aausuil 18 woenian 2563 wif 15/22
nssnTRgRATEnITUETI NI TR g K AR TugRaIn T
il W IU.IU;'IJ i Jﬁ‘m"
luFusaannil 20T083/1061
wrmansiusasil  weasu 0207
anmrplfdinn Ooms Musnsondl Odwran Ondeud
AWINTTARABY FEIRATL FRnrany
anmAuarday
1, ussnnm - srAudeTumy - In-House Method
(armbient) (#a) . 1mliuqﬁu§m?a':sﬁ'u UAESP.NCLO1 (Part 2) based
doaaiduilndd so an IS0 1996-1; 201638178
(background noise level ;o) | pousngsunisdauanSonuviesi
20 dBiA} to 120 dBiA) athuit 29 (we.2550) Fas d1
« swiudewnsliinmumy | sfufisemun seduil 20
[residual noise level, Lugrd | figyanu wa 2550, Umnin
30/ 4BHA) tor 120/604) AN TAUARa Ry o
« ssfiuApmaednrTuniy Fanamsaeirsrdudnaiugy
(specific nolse level; Ligr) | sududususelifinnsunmy
30 dBIA) to 120 dBIA) AR TRURRA Ay
« TERUNETUMIL EerpnzfinTIsunTy uaen1s
2 dB(A) to 40 dB(A) AU TEAURTTURI s
wuuiudinasarivindes
ity aeiuil 31 Favey wa,
2550, UsEnmAnsEnsi
GRATWITIU (1.7, 2548) )
fwunAtsedudsnsIunay
sazssAuFsiTAnena
Usznauitanislsanu we 2548
aviufl 27 $uinAu wa2se8
uasUssrrmnaluRanTIL
Fas MnansieiasAude
AT Sedtsand 2
Filaa uavsiuidagagaiiin
pnnsusznevinnlasm
WA.255% aefuil 20 funay
WA.2553
=y
aiuit 1 Al 18 wownieu 2563 wil 17/22

naswrsgramnadinaum s NERTuTRRE NIy



winmaEiueed

yRany 0207

sazidsnuuuialufussafisafifnmeseu
Tudussanedl 20T083/1061

sorurmeiasuitims Doy Musnasud Odesm Diedouil

10 rmmys to 30 memds
Rl XY.2)

+ AT (Frequency)
50 Hz to 160 Hz
('ﬁmmz xYZ)

ARy EREE RN SEvmau
A awndng
L uasuine - rduseiioy (Viration) - UsEriARMERITINM S ARG L
{ambient) (W) . AraidoynAgie (Velodty) | wisind adud 37 (wa. 2553)

GaadnumnTgiua
duasiitauiatiaifusansen
#apTAT A 26 e
WA 2553
- RN TN AR TR
ueAawanday Faa dmn
W IUATUANTEA RS
rraduRsfEuT N e
FuaeTuil 7 woaSnm wa.
2548
DIN 45669-1;2010.
- DIN 45669-2:2005
DIN 4150-3:1999

wiuil 1 Al 18 wewnm 2563

wih 18/22

nsrnsmgpaMnsTLE iR uREn wsigRaTInTY
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weEeniusean

A
wiudy

waay 0207
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Tufusauavi 20T083/1061

aonunmwienfiins Oams Musnaowdt Ofwen Disdend

| AWINTIRRREL

FIENTIRATU

Fnmdau

s isasd

B flufusoatenfin

Tudusauanil 20To83/1061

wadEay 0207

agmnmdenifing Oems Musraowdt Odwsn Ot

ATUINTINARDY

FIENVIMRATU

Fhnrany

AMAILIRADY
& -
2, Mufmrulnesuaumidy
leomrmunity areas in

wicinity of airport)

- suudieInime (sircraft
sound}

« srdudsandenaatuuas
nesAu (day-night average
sound level; Ly,

30 dBfA) to 120 dBA)

- In-House Method : UAE.
SP.NOLDY (Part 3) based on:
UssmIAnTIRIURRETY (WA,
2556) (o Tnreinasdy
Fusmmarmluiuity
2 FEmamsaninseRudsaeinig
pdmiugrreTadhnsmiy
#u‘frquw arhudl 4 fuenou
WA.2556 UawLlsEn#ngy
LT (n,A.2540] Ha
A mIdnds asiu 11
Favay wm2540

a1 A 18 wpwnnu 2563

Wi 18/22

nasmsgramnIsdine R AR g MnTIN

s usaadt

WeEay 0207

uazBuauiuiwluiuvisfealfjifinrmanay
Tufusauavil 20T083/1061

agmnmienifiins Coms Musraowd! Odwsn Dwdeud

AR
3. anudsenaunis
(workplace)

- 5eUFLA (sound level)

. sduduaaio (equivalent
continuous sound pressure
level; L)

30 dBiA) to 120 dBlA)

« eAUd R (maximum
sound level; Lane)

30 dlB(A) to 120 dBIA)

« seiudvsign (minimum
sound level Ly}

30 dBlA) 1o 120 daAl

« asdudsaaidudlangd N
(percentile sound level; Lay}

30 dBA) to 120 dB{A)

- In-House Method : LIAE.
SP.NO.O1 [part 4) based an:
dsemAnTuaiainiswaz
#unsaaussny (Foa wininmsi
Fanrsmsindn usersirmed
anviemmieRiuseiy
Frudau wasain windas
TasEE RN TEN
FemsstRaaiuiuns acudl 8
runiuE 2561, ngnaEnias
(VTR TR
wmsgnibumstdwisdams uag
Afiumssmeminiaendty
ariuniiuasan g eyiu
UL §ou e
318 upwides W, 2559 |
Fudt 7w WAL2559 uAe
UsEmAnTEmTRERAMNII
Faa snwsrafuATamay
Uaenfulunrlssrouinns
Taudeafuanmsdeslunis
e WA 2506 AU 6
WO W 2586

b 1 Fawriu 18 weunn 2563

Wi 20/22

nssmrsgramn T ins s AR A gramMnTIN

115 dBIA) to 143 dBA}

- qedumy i (heat stress)
+ gomgilmdmdinau
(wet bulb: globe temperature)
20°Ctodn °c

- Total Dust
3
0.200 me/m’ to 15.0 me/m

- Respirable Dust
0010 mg/m’ 10 500 mefm’

ATIINRAEY SWNITHAABY TEmaamu
anndawirdou
3, #ouylTEnaunTs B AT Ryt - NOMIENTH (PRI
(warkplace) (Ka) {light Intensity) g nmumnmsg s
0 Lux to 20000 Lux EwsaRnTs waseidunsing
- swiudsruiadoynan avaniaeniy eleuniuee
{naise dose) anrmuandeailunngdiianu
+ sefudzueRbRRERIFINg (fefunTsou uasering uas
Faru (time weighted Wflus wa, 2559 asiudl 7
average) WM WA.2559
40 dBlA) to 140 dB{A)
« seiudngaan (peak)

- U nAN TN N RN TN
a1 wmsniaAuRTB R
nanfrlumasenaufionts
Trsrufsafvanmswndonly
AT WA, 2506 aeiufl 6
wepdnieu wm 2586

- NIOSH manual of analytical
rrethod {NMAM), methed
0500, fourth editian, 15" Aug,
1954

MIOSH manual of analytical
methad (NMAM), rmethod
0600, fourth edition, 15" Aug,
1994

it 1 Furtiud 18 wounmu 2563
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Tufusaaned 20T083/1061

WU AREU 0207
sownmiienfiEns Oons Bluansowit Odhesn Diafoud

AWITIEMERADL FENTIRAADY TEwadoU
aduandou
4 Udsssuienimeds - Sulfur dioxide - LS, EPA, Code of Federal
(Stack) 45 ppm to 1 000 ppm Regulations, 40 CFR Part 60
Appendix A, Method 6C, July
2018
- Nitrogen oxide - LS, EPA, Code of Federal

Regulations, 40 CFR Part 60
Appendix A, Method TE, July
2018

- U5 EPA, Code of Federal

45 ppm to 700 ppm

- Carbon morosde

45 ppm to 5 000 ppm Regulations, 40 CFR Part 60
Appendix & , Method 10, July
2018
5 thahdaaiiauime | - pH - Standard Methods for the
{Water/\Wastewater/ 4.0 - 10.0 Exarnination of Water and

Wastewater, APHA, AWWA,
WEF , 23" Edition , 2017, Part

4500-H" B finclude sampiing},
[ 45

Surface Water/Seawater)

st Bl b WA kg

Ly

(redstind Tunfiometud)
aryiinT UfiRynsum
e ne s g nd Tl

Uit 1 Aeusiuil 18 wawnAy 2563 wih 22/22
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NIENTHERATNT sudlinema L) BT O RATMNTIL

i e o3
wpuiwnisiusaeRuEwTItiaslfifinmesay

Fefanlfifnn U3 glute weniwnfad o iudidles reudaum SR
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ARLTURT L0260

i a7 0303907

Tufusssmrmannsafesufjidinmagau

Tursaiuilliifeusnii

i gluidn uauwniad usud Budile eudaumu Fiin

(@il 3 epsgAugY 41 DuUgYLTN araUNTN iwawsElr

nFuANITUAT 10260

Itiunssediun s e OR TIRAEU LR TEI ISOAEC 17025 1 2017
uaediarimng f,lgf{é‘klﬂw useddauldnisisasemuannsniasififin
naaﬂﬁfn\ﬁ\q‘nuaﬁumeﬁamﬁﬂnﬁ mayimerimandudngg

WUABANTUTE4S UL WARDU - 0063

RN TI TR T TR T

porld wfud ¢+ 25 yrsoew 2568

wuREny Tl ;7 a0TIAY 2566

o
AMa

e

{unawasen i)

g ninuiwrasfuresiendfiFnTs

dninuursasiuzantan filins nadivewanduin
nswwrangRuAne Ineatand T wweulnnsm

SetFaaufiRnm
Ao

&
et s s s uLE IR

# w1 paoam0r

veuteniaiuTan s saiasufiAn gy

- 1 gludin waanded wed dniiinds moudaumal $1in

- L 3 werrRuEy 41 ouuiin wrransenn wawiztou

ATAVIWLWYURT 10240

© vy - D063

g dusnassuua i T wREu - D083
anuzvasionlfifin: Mo Owereowd O doeem O wdoud
g | i / swnitnnany / Fivmany /
i wdnfusivnazy shemaarARaU R
1 h - Colifarrms Standard Methods for the Examination

MPNATO0 i of Water and Wastewater, APHA,
- AWWA & WEF, 23" e, 2017,
par 9221 B

- Fecal coliforms Standard Methads for the Examination
MPN100 m of Water and Wastewater, APHA,
A &OWEF, 23" ed, 2017,

part 9221 B, E

E coll Standard Methads for the Examination
MPNA1OG mi of Water and Wastewater, APHA.
AVWA BWEF, 237 ed, 2017,

part 9221 B, E, F

anuzvasiaalfinnT ‘M oons Owepswwdt O dwwsn O wdeuit
|+ Sems TwniEEY / Tovmany /
I wAnAsiivREsy HisrEInTEmARaY nriinilE
1 ih - Standard plate count Standard Methods for the Examination
(L3 efufmi of Water and Wastewater, APHA,
" AVAWA & WEF, 237 ed, 2017,
part 9215 8
-E cofi Standard Methods for the Examination

Detected or not detecterd

Salmonella spp.

Detected or nat detected

of Water and Wastewater, APHA,
AR & WEF, 23" ed,, 2017,

part 9221 D, F

150 19250 - 2010

£ o - ey
BOARGIETN W TR 21 iy 2553 a7
dnimidmsnsfuse o filEns rafmemasiving memsmmaefo Iwnmed 3§ weuienTg

LAF3BELIN wh 1713

ponafausn Ul 21 fugpu 2553

atudt 7

dvinuimmssfureiaal§EinTT nnaveartuimT raenengReFne meimand 9 weeumnem

LAF-ARAL10

win 2413




Fovanlfjifng

annidids

i i nzoarsor

wautmMEuIsRTEwRIien iR megau

st gludn weanad Loud et mmudaum S

- teradl 3 gmegmug 31 Gurgei Lrnanasn wanssleus

AFAMWIMTILAT 10260

WU ; MmEEL - 0063
Apruswenang R M v Owneowd O #een O wiedt
G Y TnTITeRaY / Frnaaay /
# udnfsmmaay B Ry wintiaitld

1 |4

(viei}

- avsitaserlifamn
ﬁqruvu;fr 180 °C

25 mgfL fia 1 000 mg/L

2. ﬁ'ﬁ’fm
Fqugfl 103 Ba 105 °C

25 mg/L B2 1 000 mgil.

- e s &
- BUWTERTIUEUV LR

050 g/l fa 100 me/l

Standard Methods for the Examination
of Water and Wastewater, APHA,
AWWA & WEF, 22" ed, 2017,

part 2540 C

Standard Methods for the Examination
of Water and ‘Wastewater, APHA,

Annva & WEF, 23" ed, 2017,
part 2540 B

Standard Methods for the Examination
of Water and Wastewater, APHA,
AVWA & WEF, 23" ed., 2017,

part 5310 B

aonedacen R 21 fusne 2553

athdt 7

drlmdmmasfrmnmianiFng radnmenaniuims nsemsensgasdne Inemaed 3o seeunTa

LAEI08T110

oo
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- a
VERMEEINIITUTBISEULITUY

win 313

#l o3 canant

wouthenisiusnsauaansoiaslfianmaaay

VA glhuiin wauEed ueud Wi neudaumat $1in

ALV TS 10260

- i 3 weerrEy 41 ouuEin LI wanaEinu

# a0 osoaeor
wauwmIiuIBsRUETaissU ATy
FuvfanfifinTs i wludtn wovwe wowd WiideT Aowdaund it
st Lo 3 wBEgEIgY 41 PN WTNNATIN T
ﬂ';amm.'mum 1aza0
wrsesm s aEuUe : VmaEL - Q063
anrusrenten iR B ooms Ouensewdt O deswe O witoud
iy ' Tam / TR / Sineaau /
A s Toimaaay AHUBIMINAEEL Al
1 |ah -Pums In - house methord ; UAE, TRAWAS.009
() 0.008 mg/L §3 0,100 mg/ hased an 50 16402: 1999
- thaw I - house method © UAE TP HEM.OOZ

0,500 pefl fia 2 000 pgd

- wnaarmauiin tana)
Scenedesmius Spp.
Pediastrum spp.

Matural unit/ml

bazad on Standard Methods for the
Examination of Water and Wastewater,
APHA, AWWA & WEF, 25" ed, 2017,

part 31128

Standard Methods far the Examination
of Water and Wastewater, APHA,

AWWA & WEF, 23" e, 2017,

part 10200 F

panAduen & full 21 fumrou 2553

|
a7

drinuimussFusenias fins nafmewantuinm memimnmgndnn eimees 39 useuFani

Wi -#/13

nRRE - 63
anmugrasisnfifns Moo Ouwreendd O dwen O wdoud
ERTH B -V FwnTMAAEY / Tavway /
i winstoust sy distaan s irdimiTlE
2 | - Coliforms Standard Methods for the Examination
MPN/1G0 mi of Water and \Wastewater, AFHA,

- Fecal coliforms

MPNA100 ml

E call

MPHATCD mil

AlA & WEF, 23" ed., 2017,

part 9221 B

Standard Methods for the Examinaticn
of Water and Wastewater, APHA,
AWWA & WEF, 237 ed, 2017,

part 9221 B, E

Standard Methods for the Exarmination
af Water and Wastewater, APHA,
i & WEF, 23" e, 2017,

pant 9221 B, EF

oanAdusn o Rl 21 Muneu 2553

athuit 7

il iwiueeuiesiea iR nanawianduing menramvgmdine Tmemsed T wseu e

LAF-MHR 10

Wi 5413

LAF- M-8
# w3 0303507
waudiendusasnTuamnaisafjifintmaday
FavianlfiinT: i gl kovuafed woud Ealidsls sl it
anmadifs P 3 HOUERUAY 41 PULgYE TN LTanaen wawselvus
MM ILRT 10260
s U s ; maay - 0063
anTuswBmBL iR I e O wanagit O #een O wiod
Ry | T/ FwniRRE / TEnmaan /
i R TaaaU AHEemIAAEY el
2 e - arsinsentldionin In - house method : LAE TR WACL00T
(sif) ﬁa_ruwa:‘u 103 ¢ 85 105 °C based on Standard Methaods far the

25 mig/L 1 6 000 ma/L

- arsiseelifm
Fonmrii 180 °C

25 g/l §5 6 000 meAL.

- Tulesvay Tug 9 im iy

50 mg/L f4 500 mg/l

Examination of Water and Wastewater,

APHA, AMWA & WEF, 23" ed, 2017,
part 2540 €

Standard Methods Tor the Examination
of Water and Wastewatsr, APHA,
AWWA & WEF, 29" ed, 2017,

part 2540 €

in - house method | UAETP.WAS.001
based on Standard Methods for the
Exarmimation of Water and Wastewater,

APHA, AMAWA & WEF, 25" ed, 2017,
part 4500 - N C

aanediusn w Tl 21 fuoy 2553

Ainiwnunsiiroainnliiinm nadermeiinm newsaangedfog meeeed T e

LAFARL0
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Havia e
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s udeh yludin wmandad o &

# 13 oaeamor

vautemaiuTasnuamnInisslifinanesy

uiiinga Anudauant $1ifa

AR 3 wegALAY 81 QUURTEIN Wi ivemes iy

s AT 10260

# w1 303907
vauthemsiuissRlmaseienfiiinismaaay
SoanlfiEne - 1 yladin wenasded woud itz naudaumat S
anuitin il 3 EpuRAuEn 41 MUY e wewssling
TaLIIURS 10260
s - wmdtay - D0e3
aouwyaa iR B 1 wenamnit O s O wweui
LT SRS / Fvmagy /
il AR ATYRRTY HaradnTImaRaL il
2 |1y - Standard Methods for the Examination
(@) 10 ADMI B3 300 ADMI af Water and Wastewater, APHA,

laenlud

0,005 me/l B4 0,100 meaL

- Benzens

0:20ug/L 2 500 g/l
- Ethylbenzene

(.20 pe/L fa 500 peit
- Toluene

0,20 e/l G 500 pg/t
- o—Kylene

020 e/l A3 500 pg/l

AWWA & WEF, 23° ad, 2017,

part 2120 F

150 10403-2 ; 2012

Standard Methods for the Examination
af Water and Wastewaler, APHA,
AWANA & WEF, 23" ed, 2017,

part 4200 B

annadauan o Rl 21 Ause 2553

athift 7

AuimAwiusstusaian §Hms nadmimiariuin menssanrgrime ewaes Wy umeinT

w7413

vanszgndusesruud  MMEE - 0063
anmimaaanifiFEn M ons Oueeeenit O e O wdouil
awu | Tan / TEnTIENRRDL / Tavimagy /
# LR ey Frrupan Ry rdlniflE
2 |dhan -mp -Xylene Standard Metheds for the Examination
(Fin) .40 g/l B8 1 000 pg/L of Water and Wastewatsr, APHA,
W ~Total xylene A & WEF, 23" ed, 2017,
060 pgdL e 1500 pl part 6200 B
- Wwasrimauiie (ane) Standard Methads for the Examinaticn
Scenedesmus spp. of Water anid Wastewater, APHA.
Pedigstrum =pp, AN BWEF, 237 ed, 2017,
Matural umit/mL part 10200 F
3 | dmein - Califorms Standard Methods for the Examination
MAPNALO0 mil of Water and Wastewater, APHA,
AWWA & WEF, 23" &d, 2017,
part 9221 B

paneTEn o il 21 Auseu 2553

athuil 7

dvimSmauaeisenfanlfiAn e nadnomenduings memsanagrudin Sveareed T wesuTanim

Wi 813

LAFERE 110
# e 020307
woutenTivIBsRARRN TR fiRn RRaY
Taanlfinne s pluiin weurfad waud et srudaumg i
ot il 3 gBeignuaY 41 FUNRRM LU wansle
nammamTuRg 10260
Wi U ; MRy - 0063
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