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List of Instruments Certification for Air & Noise Quality Analysis

No.| Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration Calibration
Ambient
1 |Orifice Transfer Standard Total Suspended Particulate (TSP) Tisch Environmental,Inc. TE-5025A Jiranatee Associates Co., Ltd. CL-003-65 26 Jul 22 25 Jul 24 -
Calibrator Particulate Matter < 10 um (PM,) 3383
2 |U-Tube Manometer Total Suspended Particulate (TSP) Dwyer 1221-36-W/M Technology Promotion Association 23P1401 9 May 23 8 May 24 -
Particulate Matter < 10 um (PM,) - (Thailand-Japan)
3 |Mass Flow Meter Ethylene Alicat Scientific, Inc. MB-55CCM-D/5M Miracle International 1.202309298-0002 27 Sep 23 26 Sep 24 -
Propylene 71015 Technology Co.,Ltd.
4 |Aneroid Barometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 23P1858 2 Jun 23 1 Jun 24 -
Particulate Matter < 10 um (PM,) (Thailand-Japan)
Ethylene
Propylene
5 |Dial Thermo-Hygrometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 23H1200 5 Jun 23 5 Jun 24 -
Particulate Matter < 10 um (PM,) (Thailand-Japan)
Ethylene
Propylene
6 |Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 11012023 11 Mar 23 10 Jan 24 -
CM08130002
7 |Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 15022023 15 Feb 23 14 Feb 24 -
CM19050148
8 |Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 09012023 9 Jan 23 8 Jan 24 -
CM19050149
9 [Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 16012023 16 Jan 23 15 Jan 24 -
CM19050150
10 |Standard Gases (Mixture) Nitrogen Dioxide Airgas EB0143262 Airgas an Air Liquide company EO4NI99E15A01D3 21 Jun 21 21 Jun 24 -
2015PSIG
11 |Wind Speed/Wind Direction WS/WD Scarlet Tech Ltd. WL-21 Thai Meteorological Department 143/23 31 Mar 23 30 Mar 24 -

2111DR0041




List of Instruments Certification for Air & Noise Quality Analysis

No.| Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration Calibration
Ambient
12 |Wind Speed/Wind Direction WS/WD Scarlet Tech Ltd. WL-21 Thai Meteorological Department 178/23 10 Apr 23 9 Apr 24 -
2111DR0052
13 |Wind Speed/Wind Direction WS/WD Scarlet Tech Ltd. WL-21 Thai Meteorological Department 161/23 11 Apr 23 10 Apr 24 -
2112DR0102
14 |Wind Speed/Wind Direction WS/WD Scarlet Tech Ltd. WL-21 Thai Meteorological Department 144/23 31 Mar 23 30 Mar 24 -
2205DT0105
15 |Sound Level Calibrator Calibrate Sound Level Meter Svantek SV36 Innovative Instrument 23-ACT-117 4 Aug 23 3 Aug 24 -
(Acoustic Calibrator) 107224 Co.,Ltd.
16 |Sound Level Meter Laeq 24 hs Larson Davis LxT2 Larson Davis-A PCB Piezotronics Div. 2022003082 11 Mar 22 10 Mar 24 -
0006689
17 |Sound Level Meter Laeq 24 hs Larson Davis LxT2 Larson Davis-A PCB Piezotronics Div. 2022003087 11 Mar 22 10 Mar 24 -
0006691
18 [Sound Level Meter Laeq 24 hs Larson Davis LxT2 Larson Davis-A PCB Piezotronics Div. 2022003094 11 Mar 22 10 Mar 24 -
0006692
19 [Sound Level Meter Laeq 24 hs Larson Davis LxT2 Larson Davis-A PCB Piezotronics Div. 2022002973 9 Mar 22 8 Mar 24 -
0006693
20 [Sound Level Meter Laeq 24 hs Larson Davis LxT2 Larson Davis-A PCB Piezotronics Div. 2022003098 11 Mar 22 10 Mar 24 -
0006694
21 [Sound Level Meter Laeq 24 hs Larson Davis LxT2 Larson Davis-A PCB Piezotronics Div. 2022003099 11 Mar 22 10 Mar 24 -

0006695




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
22 |pH Meter pH Ecosence pH100A Technology Promotion Association 23CH529 28 Apr 23 27 Apr 24 -
JCo4740 (Thailand-Japan)




List of Instruments Certification for Air & Noise Quality Analysis

No.[ Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration Calibration
Workplace
23 [Sound Level Meter Laeq s hrsr Lamax Rion, Japan NL-42 Sithiporn Associates Co., Ltd. ACL23129 26 Apr 23 25 Apr 24 -
00409023
24 [Sound Level Meter Laeq s hrsr Lamax Rion, Japan NL-42 Sithiporn Associates Co., Ltd. ACL23064 20 Jan 23 19 Jan 24 -
00409176
25 [Sound Level Meter Laeq s hrsr Lamax Rion, Japan NL-42 Sithiporn Associates Co., Ltd. ACL23063 20 Jan 23 19 Jan 24 -
00409050
26 [Sound Level Meter Laeq s hrsr Lamax Rion, Japan NL-42 Sithiporn Associates Co., Ltd. ACL23028 12 Jan 23 11 Jan 24 -
00609500
27 [Sound Level Meter Laeq s hrsr Lamax Rion, Japan NL-42 Sithiporn Associates Co., Ltd. ACL23029 12 Jan 23 11 Jan 24 -
00709651
28 [Sound Level Meter Laeq s hrsr Lamax Rion, Japan NL-42 Sithiporn Associates Co., Ltd. ACL23119 11 Apr 23 10 Apr 24 -
01010780
29 |Noise Dosimeter Noise Dosimeter Svantek SV 1041S Innovative Instrument 23-NDM-011 24 Jan 23 23 Jan 24 -
106069 Co.,Ltd.
30 [Noise Dosimeter Noise Dosimeter Svantek SV 1041S Innovative Instrument 23-NDM-091 9 May 23 8 May 24 -
128372 Co.,Ltd.
31 [Noise Dosimeter Noise Dosimeter Svantek SV 1041S Innovative Instrument 23-NDM-088 8 May 23 7 May 24 -
128360 Co.,Ltd.
32 [Noise Dosimeter Noise Dosimeter Svantek SV 1041S Innovative Instrument 23-NDM-094 9 May 23 8 May 24 -
128473 Co.,Ltd.
33 [Noise Dosimeter Noise Dosimeter Svantek SV 1041S Innovative Instrument 23-NDM-190 11 Aug 23 10 Aug 24 -
67629 Co.,Ltd.
34 [Noise Dosimeter Noise Dosimeter Svantek SV 1041S Innovative Instrument 23-NDM-092 9 May 23 8 May 24 -
128431 Co.,Ltd.
35 [Noise Dosimeter Noise Dosimeter Svantek SV 104 Innovative Instrument 23-NDM-106 12 May 23 11 May 24 -

117730

Co.,Ltd.




List of Instruments Certification for Air & Noise Quality Analysis

No.| Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration Calibration
Workplace

36 |Noise Dosimeter Noise Dosimeter Svantek SV 104IS Innovative Instrument 23-NDM-090 8 May 23 7 May 24 -
128367 Co.,Ltd.

37 |Noise Dosimeter Noise Dosimeter Svantek SV 104 Innovative Instrument 23-NDM-127 25 May 23 24 May 24 -
110830 Co.,Ltd.

38 |Noise Dosimeter Noise Dosimeter Svantek SV 104 Innovative Instrument 23-NDM-110 15 May 23 14 May 24 -
117694 Co.,Ltd.

39 |Noise Dosimeter Noise Dosimeter Svantek SV 104 Innovative Instrument 23-NDM-009 24 Jan 23 23 Jan 24 -
91928 Co.,Ltd.

40 [Noise Dosimeter Noise Dosimeter Svantek SV 104 Innovative Instrument 23-NDM-108 12 May 23 11 May 24 -
117688 Co.,Ltd.

41 |Noise Dosimeter Noise Dosimeter Svantek SV 104 Innovative Instrument 23-NDM-107 12 May 23 11 May 24 -
117693 Co.,Ltd.

42 |Noise Dosimeter Noise Dosimeter Svantek SV 104 Innovative Instrument 23-NDM-105 12 May 23 11 May 24 -
117696 Co.,Ltd.

43 [Noise Dosimeter Noise Dosimeter Svantek SV 104 Innovative Instrument 23-NDM-013 25 Jan 23 24 Jan 24 -
91925 Co.,Ltd.

44 |Noise Dosimeter Noise Dosimeter Svantek SV 104IS Innovative Instrument 23-NDM-089 8 May 23 7 May 24 -
128363 Co.,Ltd.

45 |Noise Dosimeter Noise Dosimeter Svantek SV 1041S Innovative Instrument 23-NDM-222 29 Aug 23 28 Aug 24 -
67627 Co.,Ltd.

46 [Noise Dosimeter Noise Dosimeter Svantek SV 1041S Innovative Instrument 23-NDM-062 23 Mar 23 22 Mar 24 -
106063 Co.,Ltd.

47 |Noise Dosimeter Noise Dosimeter Svantek SV 104IS Innovative Instrument 23-NDM-097 9 May 23 8 May 24 -

128477

Co.,Ltd.




List of Instruments Certification for Air & Noise Quality Analysis

No.[ Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration Calibration
Workplace

48 |Noise Dosimeter Noise Dosimeter Svantek SV 1041S Innovative Instrument 23-NDM-096 9 May 23 8 May 24 -
128475 Co.,Ltd.

49 |Noise Dosimeter Noise Dosimeter Svantek SV 1041S Innovative Instrument 23-NDM-189 11 Aug 23 10 Aug 24 -
67628 Co.,Ltd.

50 |Noise Dosimeter Noise Dosimeter Svantek SV 104 Innovative Instrument 23-NDM-109 15 May 23 14 May 24 -
117721 Co.,Ltd.

51 |Noise Dosimeter Noise Dosimeter Svantek SV 1041S Innovative Instrument 23-NDM-095 9 May 23 8 May 24 -
128474 Co.,Ltd.

52 |Noise Dosimeter Noise Dosimeter Svantek SV 1041S Innovative Instrument 23-NDM-093 9 May 23 8 May 24 -
128472 Co.,Ltd.

53 [Noise Dosimeter Noise Dosimeter Svantek SV 1041S Innovative Instrument 23-NDM-061 22 Mar 23 21 Mar 24 -
106134 Co.,Ltd.

54 |Noise Dosimeter Noise Dosimeter Svantek SV 1041S Innovative Instrument 23-NDM-088 8 May 23 7 May 24 -
128360 Co.,Ltd.

55 |Digital Lux Meter Lux Extech Instrument, 407026 Innovative Instrument 23-LXM-052 14 Feb 23 13 Feb 24 -
Taiwan A 016897 Co., Ltd.

56 |Digital Lux Meter Lux Extech Instrument, 407026 Innovative Instrument 23-L.XM-313 26 Oct 23 25 Oct 24 -
Taiwan A 016905 Co., Ltd.

57 |Primary Flow Calibrator Calibrate personal pump TSlInc 4146 Innovative Instrument 23-AFM-080 23 Mar 23 22 Mar 24 -
41461708009 Co., Ltd.

58 [Aneroid Barometer Total Dust Barigo, Germany - Technology Promotion Association 23P1858 2 Jun 23 1 Jun 24 -

Respirable Dust
Propylene
Ethylene
Butene-1

Hexene-1

(Thailand-Japan)




List of Instruments Certification for Air & Noise Quality Analysis

No.| Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration Calibration
Workplace
59 [Digital Thermo - Hygrometer Total Dust Digicon TH-02 Technology Promotion Association 23H1101 24 May 23 23 May 24 -
Respirable Dust 395034175 (Thailand-Japan)

Propylene
Ethylene
Butene-1

Hexene-1
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Certificate Number 2022002973

Calibration Certificate

Certificate Number 2022002973

S”ft:'xe'; t and Engil ing Ce Itant Co Ltd Standards Used
nited Analyst and Engineering Consultant Co Lt Description CalDae  CalDue Cal Standard
E“‘ s'hs"' l;:“"sl‘;'; 41, Sulhumvit Road, Hart Scientific 2626-H Temperature Probe 20210204 2022-08-04 006767
angchak, Phira Khanone, SRS DS360 Ultra Low Distortion Generator 2022-01-03  2023-01-03 007118
Bangkok, 10260, Thailand
Model Number ~ LxT2 Procedure Number ~ D0001.8378
Serial Number ~ 0006693 Technician Jacob Cannon
Test Results Pass Calibration Date 9 Mar 2022
Calibration Due
As Manufactured
Initial Condition ufactur Temperature 2373 °C £0.25°C
Description SoundTrack LxT Class 2 Humidity 495 9%RH +2.0%RH
Class 2 Sound Level Meter Static Pressure 8537 kPa +0.13kPa
Firmware Revision: 2.404
Evaluation Method Tested electrically using Larson Davis PRMLXT2C S/N 071562 and a 12.0 pF capagcitor to simulate
microphone capacitance. Data reported in dB re 20 uPa assuming a microphone sensitivity of 50.0
mV/Pa.
Compliance Standards Compliant to Manufacturer Specifications and the following standards when combined with
Calibration Certificate from procedure D0001.8384:
IEC 60651:2001 Type 2 ANSI $1.4-2014 Class 2
IEC 60804:2000 Type 2 ANSI S1.4 (R2006) Type 2
IEC 61252:2002 ANSI $1.25 (R2007)
IEC 61672:2013 Class 2 ANSI $1.43 (R2007) Type 2
IEC 61260:2001 Class 2 ANSI $1.11 (R2009) Class 2
Issuing lab certifies that the instrument described above meets or exceeds all specifications as stated in the referenced procedure
(unless otherwise noted). It has been calibrated using measurement standards traceable to the International System of Units (SI)
through the National Institute of Standards and Technology (NIST), or other national measurement institutes, and meets the
requirements of ISO/IEC 17025:2017. Test points marked with a £ in the uncertainties column do not fall within this laboratory’s
scope of accreditation.
The quality system is registered to ISO 9001:2015.
This calibration is a direct comparison of the unit under test to the listed reference standards and did not involve any sampling plans to
complete. No allowance has been made for the instability of the test device due to use, time, etc. Such allowances would be made by
the customer as needed.
The uncertainties were computed in accordance with the 1ISO Guide to the of L in (GUM). A
coverage factor of approximately 2 sigma (k=2) has been applied to the standard uncertainty to express the expanded uncertainty at
approximately 95% confidence level.
This report may not be reproduced, except in full, unless permission for the publication of an approved abstract is obtained in writing
from the organization issuing this report.
Correction data from Larson Davis LxT Manual for SoundTrack LXT & SoundExpert Lxt, 1770.01 Rev O Supporting Firmware Version
4.0.5,2019-09-10
Calibration Check Frequency: 1000 Hz; Reference Sound Pressure Level: 114 dB re 20 pPa
LARSON DAVIS - A PCB PIEZOTRONICS DIV. .. LARSON DAVIS - A PCB PIEZOTRONICS DIV. ..
1681 West 820 North T LAHS-DH HA“'E 1681 West 820 North T LAHS-DH HA“'E
Provo, UT 84601, United States vz B B Provo, UT 84601, United States vz B B
716-684-0001 H b 716-684-0001 H b
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Certificate Number 2022002973 Certificate Number 2022002973

Z-weight Filter Response A-weighted Broadband Log Linearity: 8,000.00 Hz

10 6.0 10
08 08
06 40 06 »
04 = — 04
g o g g o«
E 00 - — - - n - 00 g § j: A‘.—.—'—"'—'—'—"‘—.—H%—.—.—.—I—-—
2 02 - w
£ o4 [ ] [ ] 202 o4
2 o -0.6
A s o=
oz 08
08 = 10
1.0 6.0 10.0 300 50.0 70.0 90.0 110.0 130.0 150.0
1 10 100 1000 10000 100000 Level |niec(ed ldB]
Frequency [Hz]
W Error = Lower Limt —— Upper Limit
——Nominal |l Deviatin  — LowerLimit — Upper Limit Broadband level linearity performed according to IEC 61672-3:2013 16 and ANSI $1.4-2014 Part 3: 16 for compliance to IEC 61672-1:2013
Electrical signal test of frequency weighting performed according to IEC 61672-3:2013 13 and ANSI $1.4-2014 Part 3: 13 for compliance to 5.6, IEC 60804:2000 6.2, IEC 61252:2002 8, ANSI $1.4 (R2006) 6.9, ANSI $1.4-2014 Part 1: 5.6, ANSI $1.43 (R2007) 6.2
IEC 61672-1:2013 5.5; IEC 60651:2001 6.1 and 9.2.2; IEC 60804:2000 5; ANSI $1.4:1983 (R2006) 5.1 and 8.2.1; ANSI $1.4-2014 Part 1: 5.5 Level [dB] Error[dB]  Lower limit [dB]  Upper limit [dB] Umnf;l:;':::; Result
Frequency [Hz] TestResult [dB]  Deviation [dB]  Lower limit [dB] Upper limit [dB] Uncmfi:':;';:; Result 36.00 0.60 0.70 070 0.16 Pass
6.31 0.35 035 xT 0.33 0.15 Pass 37.00 044 070 070 0.16 Pass
63.10 -0.06 -0.06 -0.30 0.30 0.15 Pass 38.00 0.37 <0.70 0.70 0.16 Pass
125.89 0.05 0.05 0.30 0.30 0.15 Pass 39.00 0.26 -0.70 0.70 0.16 Pass
251.19 -0.05 -0.05 -0.30 0.30 0.15 Pass 40.00 0.28 -0.70 070 0.16 Pass
501.19 0.03 0.03 0.30 0.30 0.15 Pass 41.00 0.19 -0.70 0.70 0.16 Pass
1,000.00 0.00 0.00 -0.30 0.30 0.15 Pass 42.00 0.1 -0.70 070 0.16 Pass
1,995.26 0.02 0.02 030 0.30 0.15 Pass 43.00 0.08 -0.70 0.70 017 Pass
3,981.07 -0.01 -0.01 -0.30 0.30 0.15 Pass 44.00 0.10 -0.70 070 0.17 Pass
7,943.28 004 004 030 0.30 0.15 Pass 45.00 0.05 -0.70 0.70 0.16 Pass
15,848.93 0.07 -0.07 -0.42 032 0.15 Pass 46.00 0.02 0.70 070 0.16 Pass
19,952.62 0.35 0.35 091 0.41 0.15 Pass 47.00 0.0 -0.70 0.70 0.16 Pass
 End of measurement results— 48.00 0.00 070 070 0.16 Pass
49.00 003 070 070 0.16 Pass
54.00 0.04 070 070 0.16 Pass
59.00 0.04 070 070 0.16 Pass
64.00 0.04 070 070 0.16 Pass
69.00 0.04 070 070 0.16 Pass
74.00 0.05 070 070 0.16 Pass
79.00 0.05 0.70 070 0.16 Pass
84.00 0.04 070 070 0.16 Pass
89.00 -0.04 0.70 070 0.16 Pass
94.00 0.04 070 070 0.16 Pass
99.00 0.01 0.70 070 0.15 Pass
104.00 0.01 070 070 0.15 Pass
109.00 0.01 0.70 070 0.15 Pass
114.00 0.00 070 070 015 Pass
119.00 0.00 070 070 0.15 Pass
124.00 0.01 0.70 0.70 015 Pass
129.00 001 0.70 070 0.15 Pass
134.00 0.01 070 070 0.15 Pass
136.00 001 070 070 0.15 Pass
137.00 0.00 070 070 0.15 Pass
138.00 0.00 070 070 0.15 Pass
~ End of measurement results-—
LARSON DAVIS - A PCB PIEZOTRONICS DIV. LARSON DAVIS - A PCB PIEZOTRONICS DIV.

Provo. U 81601 U ' ®LARSON DAVIS bt 01 81601 01 ' ®LARSON DAVIS
Provo, UT 84601, United States o i “-—' -1 Provo, UT 84601, United States s ik ...' [ 3
716-684-0001 H g 716-684-0001 H g
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Certificate Number 2022002973

Peak Rise Time

Peak rise time performed according to IEC 60651:2001 9.4.4 and ANSI S1.4:1983 (R2006) 8.4.4

. q Expanded
Amplitude [dB] Duration [ps] - . xp
1 [dB] [ Test Result [dB] Lower limit [dB]  Upper limit [dB] Uncertainty [4B]
136.95 40 Negative Pulse 135.01 133.52 13552 0.15
Positive Pulse 134.99 133.51 13551 0.15
30  Negative Pulse 134.07 133.52 135.52 0.15
Positive Pulse 134.07 133.51 13551 0.15
— End of measurement results—
Positive Pulse Crest Factor
200 ps pulse tests at 2.0, 12.0, 22.0, 32.0 dB below Overload Limit
Crest Factor measured according to IEC 60651:2001 9.4.2 and ANSI $1.4:1983 (R2006) 8.4.2
Amplitude [dB] Crest Factor Test Result [dB] Limits [dB] Expanded Uncertainty [dB]
135.95 3 oVLD £1.00 0151
5 ovLD £1.00 0.15%
125.95 3 013 £1.00 0151
5 -0.15 +1.00 0.16 %
115.95 3 -0.14 +1.00 0151
5 0.14 £1.00 0151
105.95 3 -0.15 £1.00 0.15%
5 -0.14 +1.00 0151
-- End of measurement results--
Negative Pulse Crest Factor
200 ps pulse tests at 2.0, 12.0, 22.0, 32.0 dB below Overload Limit
Crest Factor measured according to IEC 60651:2001 9.4.2 and ANSI $1.4:1983 (R2008) 8.4.2
Amplitude [dB] Crest Factor Test Result [dB] Limits [dB] Expanded Uncertainty [dB]
135.95 3 ovLD +1.00 0151
5 ovLD +1.00 0.15%
125.95 3 -0.13 +1.00 0.15%
5 -0.11 +1.00 0151
115.95 3 0.13 +1.00 0151
5 -0.13 +1.00 0151
105.95 3 -0.14 +1.00 0151
5 -0.13 +1.00 0151
— End of measurement results—
Gain
Gain measured according to IEC 61672-3:2013 17.3 and 17.4 and ANSI $1.4-2014 Part 3: 17.3 and 17.4
P - Expanded
Measurement TestResult[dB]  Lower limit [dB]  Upper limit [dB] ol Ho e
0dB Gain 93.96 93.92 94.12 0.15
0dB Gain, Linearity 40.29 39.42 40.82 0.16
OBA Low Range 94.02 93.92 94.12 0.15
‘OBA Normal Range 94.02 93.20 94.80 0.15

- End of measurement results—

Result

Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass

Result

Pass
Pass
Pass
Pass

LARSON DAVIS - A PCB PIEZOTRONICS DIV.
1681 West 820 North

Provo, UT 84601, United States

716-684-0001

2022-3-9T18:28:48

Measured Level [dB]

The SLM is set to low range.

il:.l.'a‘.i‘

Page S of 8

Certificate Number 2022002973

1/3-Octave Self-Generated Noise

1000 10000
Frequency [Hz]

Frequency [Hz] ‘Test Result [dB] Upper limit [dB]
6.30 19.82 24.60

8.00 19.80 24.00
10.00 17.93 23.50
12.50 16.57 23.00
16.00 16.43 22.90
20.00 14.79 22.40
25.00 14.06 2230
31.50 13.20 21.50
40.00 12,12 20.20
50.00 11.65 18.80
63.00 10.68 17.60
80.00 10.37 16.60
100.00 9.56 15.90
125.00 9.15 15.70
160.00 8.94 15.50
200.00 8.64 15.20
250.00 8.63 15.20
315.00 8.57 15.20
400.00 8.85 15.70
500.00 9.05 16.00
630.00 9.46 16.60
800.00 10.00 17.30
1,000.00 10.69 18.10
1,250.00 1133 18.90
1,600.00 12,15 19.80
2,000.00 12.96 20.80
2,500.00 13.82 21.70
3,150.00 14.67 22.60
4,000.00 15.61 23.50
5,000.00 16.52 24.50
6,300.00 17.49 25.50
8,000.00 18.47 26.50
10,000.00 19.40 27.40
12,500.00 20.42 28.50
16,000.00 21.33 29.50
20,000.00 22.34 30.40

-- End of measurement results-

SLARSON DAVIS
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Certificate Number 2022002973

Broadband Noise Floor

Self-generated noise measured according to IEC 61672-3:2013 11.2 and ANSI §1.4-2014 Part 3: 11.2

Measurement Test Result [dB] Upper limit [dB] Result
A-weight Noise Floor 27.08 36.00 Pass
C-weight Noise Floor 26.90 35.00 Pass
Z-weight Noise Floor 32.76 39.00 Pass
- End of measurement results—
Total Harmonic Distortion
Measured using 1/3-Octave filters
An An Expanded

Measurement Test Result [dB]  Lower Limit [dB]  Upper Limit [dB] Wi [ Result
10 Hz Signal 135.53 134.15 135.75 0.15 Pass
THD -67.24 -58.00 0.01% Pass
THD+N -63.03 -58.00 0.01% Pass

-- End of measurement results—

LARSON DAVIS - A PCB PIEZOTRONICS DIV.
1681 West 820 North

Provo, UT 84601, United States

716-684-0001

SLARSON DAVIS
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Certificate Number 2022002973

- End of Report--

Signatory: _Jacot Ca

LARSON DAVIS - A PCB PIEZOTRONICS DIV.
1681 West 820 North

Provo, UT 84601, United States.

716-684-0001 =

SLARSON DAVIS
tenanslupugy
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Cert Na 23CH529
Page 10of3

Certificate of Calibration

Equipment
Manufacturer :

Model -

Serial No -

1D No. -

Condition As-Receivea’
Received Date :
Calibration Date :
Reference :

Submitted by :

Ambient Temperature
Relative Humidity -
Calibration Procedure

Calibrated by
Approved by

l/)Malec Butkruea
() Saithip Meangmai
() Warakorn Lerngagtiakul

Issue Date

The Uncertainties are for a

pH Meter

EcoSense

pH100A

JC04740

UAE EFM 062/2566(EFM pH 05/66)

Used item

26 April 2023

27-28 April 2023

2304-0707WSC-7

United Analyst and Engineering Consultant Co_ L td

3 Soi Udomsuk 41, Sukhumvit Road.

Bangchak, Phrakhanong, Bangkok 10260

(25 + 25) °C

(50 + 15)%

in - house methoa

- CP-CHS by direct measurement with standard
voitage calibrator and direct measurement with
certified reference material (CRM)

- CP-CH8 by comparison with standard thermometer

Warakom Lemgagirakul

Wl

Aporoved Signatory

9 May 2023

This ceruticate may ot be reproduced o

Approval of the head of Corporate Service

¥ of approximatel;
o than i Fuli.excest with the pior writc

Equipment @alibration and Testing Services.
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Cert.No.. 23CH529
Page : 20f3
Condition of this calibration result
1. Reference Standard Instrument  : -
Instrument Serial No. 1D No Cert. No. Due Date
1) Document Process Calibrator 54030049 13CRC116 22E2769 24 Aug 2023
2) Ref. Standard Thermometer 4982054  110RCO44 2211306 27 Oct 2023
This certification is traceable to the International System of Unit maintained at.-
- Traceable to National Institute of Metrology (Thailand), NIMT
2 Certified Reference Materials : The measurement results are traceable to S| through CPA chem Ltd

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

Buffer Solution Manufacturer Lot No. Exp date
pH 4.008 CPA chem 863832 28 Dec 2024
pH €987 CPA chem 826589 09 July 2023
pH 10.010 CPA chem 863835 28 Dec 2023

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

Function : mV Measurement

Performing slandard_curve by Fluke at pH (4.7)(7,10)

Nominal Standard Uncertainty of Coverage
Unit Under Value Voltage Actual Reading Measurement factor
Calibration Input - (1mV) .
pH mv mv pH
bH Meter 4.00 177 48 177 a4.01 0.58 200
S/N.. JC04740 7.00 0.00 0 7 00 058 2.00
7.00 0.00 0 7.00 0.58 2.00
10.00 -177 48 177 10.01 0.58 2 00

Wl

tonasslimaun



Calibration Results
Function - pH Measurement
Performing three buffers standard curve by using buffer nominal pH (4,7)(7,10)

CertNo.: 23CHS529
Page. 3of3

Unit Unaer Standard pH Actual pH | Actual mV Uncertainty of | Coverage
Calibration Buffer Solution Reading Reading pH measurement factor
(mv) (+) K
pH  Elecirode 4.008 401 173 0.0071 200
[S/N..230308SIA605377 6.987 7.00 -1 0011 2.00
6.987 6.99 0 0011 2.00
10010 1001 178 0011 207

Function - Temperature Measurement
(*) Without adjustment
This equipment was connectec with Temperature Probe

Model -
Seral No 230308S1A605377
Dimension of probe
- Length 110 mm
- Diameter : mm
- Immersion Depth mm
Calit uucr Error Uncertainty of | Coverage
Point Temperature Reading measurement factor
(°c) (°c) (°Cc) ) (t°C) k
250 25003 250 -0.003 013 2.00
300 30.001 300 -0.001 013 2.00
350 35003 350 -0.003 0.13 200

Remark : - UUC™ = Unit Under Calibration

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

-00o-
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List of Instrument Certificates for Environmental Quality Analysis

Certification Date of Due date of
No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator
No. Calibration Calibration*
1 |Analytical Balance FAT OIL AND GREASE Mettler Toledo AB204-S/FACT / 1129361010 National Food 2303074-001-01 27 May 23 25 May 24
Institute,Ministry of Industry,
Thailand
2 |Analytical Balance TOTAL DISSOLVED SOLIDS Mettler Toledo XSR205DU / C210685394 Technology Promotion 23MM113 26 Apr 23 25 Apr 24
TOTAL SOLIDS Association (Thailand-Japan)
3 |Analytical Balance TOTAL SUSPENDED Mettler Toledo XSR205DU / C009071872 Technology Promotion 23MM112 26 Apr 23 25 Apr 24
SOLIDS Association (Thailand-Japan)
4 |DO Meter BIOCHEMICAL OXYGEN YSI 5100 / 11B 101863 Harikul Science HSuU012C 1 Mar 23 29 Feb 24
DEMAND
5 |Hot Air Oven TOTAL DISSOLVED SOLIDS Memmert UF55 / B212.0411 Technology Promotion 23TM373 11 Apr 23 10 Apr 24
TOTAL SUSPENDED Association (Thailand-Japan)
SOLIDS
6 |pH Meter pH Horiba LAQUA-PH210 / HAOM0047 technology promotion 23CH523 27 Apr 23 26 Apr 24
association (thailand-japan
7 |UV-VIS CHEMICAL OXYGEN Hitachi U-1900 / 2021-064 DQE Services Co.,Ltd. SP23-007 6 Jan 23 5 Jan 24
Spectrophotometer DEMAND

Due Date of Calibration* : Based on the annual calibration plan. At least 1 time per year.

United Analyst and Engineering Consultant Co., Ltd. (UAE)

Certified Laboratory ISO/IEC 17025

Certificate Page 1 of 1




List of Instrument Certificates for Environmental Quality Analysis

TPH (C17-C35)

(Thailand) Co.,Ltd.

Qualification GC-0Q

Certification Date of Due date of
No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator
No. Calibration Calibration*
1 |Gas Chromatography TPH (C5-C8) Agilent GC 7890A / CN11021007 Agilent Technologies Certificate of System 23 Feb 23 22 Feb 24

Due Date of Calibration* : Based on the annual calibration plan. At least 1 time per year.

United Analyst and Engineering Consultant Co., Ltd. (UAE)

Certified Laboratory ISO/IEC 17025

Certificate Page 1 of 1
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P e " T T Sy sy s
Serdien
Foewe : +obl N 0 L P - marper il e TECHNOLOGY PROMOTION ASSOCIATION (THAILAND JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIRRATION AND TESTING SERVICES
HEFOET F CALIRHATIES 534/4 PATTANAKARN ROAD SOI 18, SUANLUANG. SUANLUANG BANGKOK 10250 Ty o
TEL 02717300026 FAX 027199484 CaLigRaTION done
Curidiren fu. SF T Fugn 521 CertNo.: 23CH523
Page.: 10f3
W g A N . .
= TS i T Certificate of Calibration
Equipment PH Meter
- ] ] L. ] |
i i B n e e Manufacturer Horiba
e 0 ey ] i Mode! . LAQUA-PH210
I
—_ i - i 1 Serial No. HAIMO047
IDNo - UAE EFM.005/2563(EFM pH.05/63)
LSS LLLE] L] L] b
Condition As-Received: Used item
. e i il Jim
Received Date . 26 April 2023
4i L] i an
— Calibration Date : 27 April 2023
k8 1]
-— N Lea = Reference | 2304-0707WSC 1
5
I =Ll in L] i Submitted by United Analyst and Engineering Consultant Co Ltd
HE e (8] 8 TH 3 Soi Udomsuk 41, Suknumvit Road,
— o i - Bangchak, Phrakhanong, Bangkok 10260
- Ambient Temperature (25 + 25) °C
1 1 LB
kit o s bl e Relative Humidity : (50 + 15)%
nmy EliF L) i L Calibration Procedure In - house method
Nare] s in Wi ] - CP-CHS by direct measurement with standard
. . voltage calibrator and direct measurement with
Ham tile am amw L certified reference material (CRM)
M (= T B1r o 10 - CP-CH8 by comparison with standard thermometer
et b 8] sl (rE] 1
Calibrated by ° Warakorn Lerngagtrakul
RE- 1 | TELE anx i 1 8
e i AR LL] LR 1 Approved by : -((‘{du
| Ea - it [TV ) T Approved Signatory
1T TS aTE (0 T i./; Malee Butkruea
() Saithip Meangmai
1 i
Ll L - 1w L () Warakorn Lerngagtrakul
' 1E
imH b cincd s Issue Date 9 May 2023
[ T Py p—
TR “The Uncertainties are for a P ility of approximately 95 %
- T —_— = —— i This certificate may not be reproduced other thar in full. except with the prior written
Approval of the head of Corporare Services 3 - Equipment Calibration and Testing Services
——
o " p— [
wnaslueunu :
Tl CortFiian LBNASIAAVAN
L LT
A
A
‘@ ‘@
CertNo: 23CH523 CertNo: 23CH523
Page 20f3 Page.  3of3

Calibration Resulis
Function : pH Measurement

Condition of this calibration resuit
1. Reference Standard Instrument -

instrument Serial No. 1D No. Cert. No. Due Date three huffers curve by using buffer nominal pH (4,7)(7,10)
1) Document Process Calibrator 54030049 130RC116 22E2769 24 Aug 2023 Unit Under Standard pH Actual pH | Actual mv | Uncertainty of | Coverage
2) Ref Standard Thermometer 4982054 110RCO044 2211306 27 Oct 2023 Calibration Bufter Solution Reading Reading | pH measurement factor
This is to the T al System of Unit maintained at:- (mv) (%) i
- Traceable to National Institute of Metrology (Thailand), NIMT o Electrode 4.008 401 180 7 00079 2.00
S/N.: 092M0181 6.987 6.99 6.3 0.011 290
2 Certified Reference Materials The measurement results are traceable to Si through CPA chem Ltd 5987 7.00 60 0011 200
ANSI-ASQ National Accreditation Board, Accredited No. AR-1835 10,010 1001 1697 00096 2.00
Buffer Solution Manufacturer Lot No. Exp date Function - Temperature Measurement
PH 4.008 CPA chem 863832 28 Dec 2024

(") Without adjustment

pH 6.987 CRacnem Be6589 09 July 2023 This equipment was connected with Temperature Probe
pH 10.010 CPA chem 863835 28 Dec 2023 - Model ; 9652-10D
. —
3 This certificate is vaiid only to the item calibrated on date and piace of calibration - Serial No. Q92M0131
Calibration Results Dimension of probe
Function : mV Measurement - Length 103 om
Performing standard curve by Fluke at pH (4,7)(7,10) - Diameter 16 mm
T ¥ - Immersion Depth * 90 mm
Nominal Standard Uncertainty of Coverage T —
Unit Under Value Voltage Actual Reading Measurement factor
Calibration Input v M
oH v Y] oH (tmV) Calibration Standard uucr Error Uncertainty of | Coverage
pH Meter 4.00 177.48 177 2 401 0058 2.00 Point Temperature Reading measurement factor
S/N. HAIMOG47 7.00 0.00 0.0 7.01 0.058 200 (°c) (c) (°c) c) (£°C) k
s voo [ oo 7.01 Do 200 250 25002 25.0 0002 013 2,00
C 177 177 0.0¢ 2 3
10,00 77.48 3 b 001 0.058 200 300 30.002 300 0002 013 2.00
35.0 35.003 35.0 -0.003 013 290

Remark . - WUC™ = Unit Under Calibration

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