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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) Andersen Instruments, Inc. G25A Jiranatee Associates Co., Ltd. COF-002-66 14 Jul 23 13 Jul 25 -
Calibrator 1901
2 |U-Tube Manometer Total Suspended Particulate (TSP) Dwyer 1221-36-W/M Technology Promotion Association 24P1251 11 Apr 24 10 Apr 25 -
- (Thailand-Japan)
3 [Aneroid Barometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 24P1369 22 Apr2a 21 Apr25 -
(Thailand-Japan)
4 |Dial Thermo-Hygrometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 24HT753 10 Apr 24 9 Apr 25 -
(Thailand-Japan)
5 |Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd 26092024 26 Sep 24 25 Sep 25 -
1201778107
6 |Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd 04112024 4 Oct 24 3 Oct 25 -
1201778108
7 [Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd 04102024 40Oct 24 3 Oct 25 -
CM22387037
8 [Standard Gases (Mixture) Nitrogen Dioxide Airgas EB0162121 Airgas an Air Liquide company EO5NI91E15A0014 6Jun 23 6Jun 31 -
2016PSIG
9 |Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific a3 UAE Consultant Co. Ltd 15062024 15 May 24 14 May 25 -
1182920017
10 |Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific 43 UAE Consultant Co.Ltd 04092024 4Sep 24 3 Sep 25 -
1182920014
11 |Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific 43 UAE Consultant Co.Ltd 15052024 15 May 24 14 May 25 -
CM22387067
12 [Standard Gases (Mixture) Sulphur Dioxide Airgas EB0162121 Airgas an Air Liquide company EOSNI91E15A0014 6Jun 23 6Jun 31 -
2016PSIG
13 |Wind Speed/Wind Direction WS/ WD Scarlet Tech Ltd. WL-21 Thai Meteorological Department 097/24 22 Feb 24 21 Feb 25 -
21120DR0065
List of Instruments Certification for Air & Noise Quality Analysis
No.|  Instrument/Equipment Parameter Manufacturer ModeV/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration Calibration
Ambient
14 |Wind Speed/Wind Direction WS/WD Scarlet Tech Ltd. WL-21 Thai Meteorological Department 123/24 13 Mar 24 12 Mar 25 -
2311DR0037
15 |Wind Speed/Wind Direction WS/WD Scarlet Tech Ltd. WL-21 Thai Meteorological Department 120/24 13 Mar 24 12 Mar 25 -
2205070105
16 |Sound Level Calibrator Calibrate Sound Level Meter Larson Davis CAL200 Innovative Instrument 24-ACT-068 17 May 24 16 May 25 -
(Acoustic Calibrator) 21091 Co, Ltd
17 [Sound Level Meter Lica 1 hours Lreay 2 tver Lamano Laso Larson Davis LxT1 Electrical And Electronics Institute CP20240322EA 22 Aug 26 21 Aug 25 -
0007308 Foundation For Industrial Development
18 |Sound Level Meter L 1 howrss Lneq 28 s Lmar Lago Larson Davis LxT1 Electrical And Electronics Institute CP20234028TEA 2 Aug 24 1 Aug 25 -
0007309 Foundation For Industrial Development
19 |Sound Level Meter L 1 hourss Lneq 28 s L Lago Larson Davis LxT1 Electrical And Electronics Institute CP20240289EA 5 Aug 24 4 Aug 25 -
0007310 Foundation For Industrial Development
20 [Sound Level Meter L 1 howrss Lneq 28 s L Lago Larson Davis LxT1 Electrical And Electronics Institute CP20240288EA 5 Aug 24 4 Aug 25 -
0007312 Foundation For Industrial Development
21 [Sound Level Meter Lneq 1 hous» Lneq 24 hrsr Lamaor Laso Larson Davis LxT1 Innovative Instrument 26-5LM-039 8 Feb 24 7 Feb 25 -

0007313

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
Stack
1 |Pre-Test Console I Total Suspended Particulate Apex Instruments, XC-572V Envi Equipment Service Co,, Ltd. E£24-060048 18 Jun 24 17 Jun 25 -
Sodium Hydroxide USA. 1701019
Chromium
Phosphoric Acid
Hydrogen Chloride
2 |Pre-Test Console I Total Suspended Particulate Apex Instruments, XC-572V Envi Equipment Service Co,, Ltd. £24-08073 21 Aug 24 20 Aug 25 -
Sodium Hydroxide USA. 1904011
Chromium
Phosphoric Acid
Hydrogen Chloride
3 |Flue gas Analyzer Sulphur Dioxide Testo Testo 350 Entech Industrial Sulution Co., Ltd. G 670175 8 Mar 24 7 Mar 25 -
Oxide of Nitrogen as Nitrogen Dioxide 61658806/0419
Carbon Monoxide
4 |Flue gas Analyzer Sulphur Dioxide Testo Testo 350 Entech Industrial Sulution Co., Ltd. G 670125 23 Feb 24 22 Feb 25 -
Oxide of Nitrogen as Nitrogen Dioxide 61658816/0419
Carbon Monoxide
List of Instruments Certification for Water Quality Analysis
No.|  Instrument/Equipment Parameter Manufacturer ModeV/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration Calibration
Water
1 |pH Meter pH Horiba LAQUA-PH210 Technology Promotion Association 24CH320 14 Mar 24 13 Mar 25 -
HA1L0035 (Thailand-Japan)
2 |Conductivity Meter Conductivity Ysi Pro 30 Technology Promotion Assodiation 24CH326 14 Mar 24 13 Mar 25 -
22F103994 (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
1 |Thermal Environment Monitor Heat Meter 3M QuesTemp 32 Innovative Instrument 24-TPM-369 15 Aug 24 14 Aug 25 -
TPQO20022 Co, Ltd.
2 |Themal Environment Monitor Heat Meter 3M QuesTemp 32 Innovative Instrument 24-TPM-349 6 Aug 24 5 Aug 25 -
TPQO20023 Co, Ltd.
3 [Thermal Environment Monitor Heat Meter 3M QuesTemp 32 Innovative Instrument 24-TPM-148 21 Mar 24 20 Mar 25 -
TPQO20024. Co, Ltd.
4 |Themal Environment Monitor Heat Meter 3M QuesTemp 32 Innovative Instrument 24-TPM-152 21 Apr 24 20 Apr 25 -
TPQO20025 Co, Ltd.
5 |Primary Flow Calibrator Calibrate personal pump TSlInc 4146 Innovative Instrument 24-AFM-101 24 May 24 23 May 25 -
41462317033 Co,, Ltd.
6 |Aneroid Barometer Total Dust Barigo, Germany - Technology Promotion Association 24pP1370 22 Apr 24 21 Apr 25 -
Respirable Dust (Thailand-Japan)
Zinc Oxide Fume
Chromium Fume
Sodium Hydroxide
Phosphoric Acid
Hydrogen Chloride
Oil Mist
Toluene
Xylene
Acetone
Chromium
7 |Digital Thermo - Hygrometer Total Dust Digicon TH-02 Technology Promotion Association 24HT16 10 Apr 24 9 Apr 25 -
Respirable Dust 395034173 (Thailand-Japan)
Zinc Oxide Fume
Chromium Fume
Sodium Hydroxide
List of Instruments Certification for Air & Noise Quality Analysis
No.|  Instrument/Equipment Parameter Manufacturer ModeV/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration Calibration
Workplace
Phosphoric Acid
Hydrogen Chloride
Oil Mist
Toluene
Xylene
Acetone
Chromium
8 |Sound Level Calibrator Calibrate Sound Level Meter Larson Davis CAL150 Innovative Instrument 24-ACT-086 25 Jun 24 24 Jun 25 -
(Acoustic Calibrator) 6171 Co.Ltd
9 |Noise Dosimeter Noise Dosimeter Svantek SV 104 Innovative Instrument 24-NDM-016 25 Jan 24 24 Jan 25 -
91926 Co.Ltd.
10 |Noise Dosimeter Noise Dosimeter Svantek SV 104 Innovative Instrument 24-NDM-014 24 Jan 24 23Jan 25 -
91928 Co.Ltd.
11 |Noise Dosimeter Noise Dosimeter Svantek SV 10415 Innovative Instrument 24-NDM-077 21 Mar 24 20 Mar 25 -
106063 Co.Ltd
12 |Noise Dosimeter Noise Dosimeter Svantek SV 10415 Innovative Instrument 24-NDM-018 25 Jan 24 24 Jan 25 -
106069 Co.Ltd
13 |Sound Level Meter Lt s Limae Rion, Japan NL-42 Sithiporn Associates Co., Ltd. ACL24100 29 Jan 24 28 Jan 25 -
00558212
14 |Sound Level Meter Lt s Limae Rion, Japan NL-42 Sithiporn Associates Co., Ltd. ACL24047 18 Jan 24 17 Jan 25 -
00208876
15 |Sound Level Meter Lt s Limae Rion, Japan NL-42 Sithiporn Associates Co., Ltd. ACL24049 18 Jan 24 17 Jan 25 -
00408979
16 [Sound Level Meter Lica s hvsr Lamax Rion, Japan NL-42 Sithiporn Associates Co., Ltd. ACL24050 18 Jan 24 17 Jan 25 -
00408980
17 [Sound Level Meter Licq v Lamax Rion, Japan NL-42 Sithiporn Associates Co., Ltd. ACL24098 29 Jan 24 28 Jan 25 -

00408981




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
18 |Sound Level Meter Lpeq s vsr Lima Rion, Japan NL-42 Sithipom Associates Co., Ltd. ACL24051 18 Jan 24 17 Jan 25 -
00408982
List of Instruments Certification for Air & Noise Quality Analysis
No.|  Instrument/Equipment Parameter Manufacturer ModeV/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration | Calibration
Workplace
1 |Thermal Environment Monitor Heat Meter 3M QuesTemp 32 Innovative Instrument 24-TPM-248 3Jun 24 2Jun 25 -
TPT060014 Co, Ltd.
2 |Thermal Environment Monitor Heat Meter TSI QUEST QuesTemp 34 Innovative Instrument 24-TPM-347 6 Aug 24 5 Aug 25 -
TEX040013 Co.Ltd.
3 [Thermal Environment Monitor Heat Meter TSI QUEST QuesTemp 34 Innovative Instrument 24-TPM-313 9Jul 24 8Jul 25 -
TEX040015 Co, Ltd.
4 [Thermal Environment Monitor Heat Meter 3M QuesTemp 32 Innovative Instrument 24-TPM-152 21 Apr 24 20 Apr 25 -
TPQ020025 Co. Ltd.
5 |Thermal Environment Monitor Heat Meter 3M QuesTemp 32 Innovative Instrument 24-TPM-148 21 Mar 24 20 Mar 25 -
TPQ020024 Co. Ltd.
6 [Thermal Environment Monitor Heat Meter TSI QUEST QuesTemp 32 Innovative Instrument 24-TPM-043 23 Jan 24 22 Jan 25 -
TPT060013 Co. Ltd.
7 |Thermal Environment Monitor Heat Meter Quest QuesTemp 34 Innovative Instrument 24-TPM-047 23 Jan 24 22 Jan 25 -
Technologies, Inc TEG100075 Co. Ltd.
8 |Sound Level Calibrator Calibrate Sound Level Meter Svantek SV35 Innovative Instrument 24-ACT-088 25 Jun 24 24 Jun 25 -
(Acoustic Calibrator) 44783 Co.Ltd.
9 [Noise Dosimeter Noise Dosimeter Svantek SV 104 Innovative Instrument 24-NDM-015 25 Jan 24 24 Jan 25 -
91924 Co., Ltd.
10 [Noise Dosimeter Noise Dosimeter Svantek SV 104 Innovative Instrument 24-NDM-110 26 Apr 24 25 Apr 25 -
117688 Co. Ltd.
11 [Noise Dosimeter Noise Dosimeter Svantek SV 104 Innovative Instrument 24-NDM-013 24 Jan 24 23 Jan 25 -
91925 Co. Ltd.
12 |Noise Dosimeter Noise Dosimeter Svantek SV 104 Innovative Instrument 24-NDM-172 15 Jul 24 14 Jul 25 -
143224 Co, Ltd.
13 [Sound Level Meter Lieqs s Lamae Rion, Japan NL-42 Sithiporn Associates Co., Ltd. ACL24099 29 Jan 24 28 Jan 25 -
00558208




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
14 [Sound Level Meter Licqs s> Lamax Rion, Japan NL-42 Sithiporn Associates Co., Ltd ACL24058 18 Jan 24 17 Jan 25 -
00609500
15 [Sound Level Meter Lieqs s> Lamax Rion, Japan NL-42 Sithiporn Associates Co., Ltd. ACL24098 29 Jan 24 28 Jan 25 -
00408981
16 [Sound Level Meter Lcqs s> Lamax Rion, Japan NL-42 Sithiporn Associates Co., Ltd ACL24156 30 May 24 29 May 25 -
00321441
17 [Sound Level Meter Licqs s> Lamax Rion, Japan NL-42 Sithiporn Associates Co., Ltd ACL24167 6Jun 24 5Jun 25 -
01010783
18 [Sound Level Meter Lieqs s> Lamax Rion, Japan NL-42 Sithiporn Associates Co., Ltd| ACL24050 18 Jan 24 17 Jan 25 -
00408980
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
(CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250
TEL. 0-2717-3000-24 FAX. 0-2719-9484

Certificate of Calibration  Certificate No.: 24P1251
Page: 10of 2

Equipment : U Tube Manometer
Mabiifachirer: Dwyer This certificate may not be reproduced other than in full,
except with the prior written approval of the head of
Model : 1221-36-W/M Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: -
1D No.: UAE EFM.077/2566

Condition As-Received: Used Item

Received Date: 03 April 2024
Calibration Date: 11 April 2024
Reference: 2404-0118WSC Submitted by: United Analyst and Engineering Consultant Co.,Ltd.
Ambient Temperature: ( 23 * 2) °C
(50t 15) % 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak,

Relative Humidity:
Phrakhanong, Bangkok 10260
Atmospheric Pressure: 1012 mbar

Procedure used:  The calibration was conducted by direct comparison method against Pressure Measuring Instruments
Standard according to calibration procedure CP-P04, using " DKD-R 6-1 ; Calibration of Pressure Gauges " as
a guidelines.

Condition of this result of calibration
1.Reference standards instruments :
Instrument Model Serial No. Certificate No. Due Date
1) Pressure Calibrator PC106P 1189 MP-0176-23 12 Sep 2024
2.This result of calibration was made on requested at the point specified by customer.
3.Scale and conversion factor is 1 kPa = 4.0146293 inHz20
4.This instrument was used clean air as pressure media.
5.This instrument was calibrated by applied pressure to high-port (+) side and low-port (-) side open to atmospheric pressure.
6.This instrument was installed in vertical orientation and top of the pressure port was used as the reference level.
7.The certificate is valid only to the item calibrated on date and place of calibration.
8.This Certification s traceable o the International System of Unit maintained through:-
~National Institute of Metrology (Thailand), NSC-ONSC Accredited No. Calibration 0144

Calibrated by :  Suksan Khankaew Approved Signatory :
Issue Date: 17 April 2024 [ ]Phalinee Prabpaipal

[ ]Sura Suwannasri
[V] Attapol Panurach

tonaslamauny

NAC

Caniamtion ol CariFicxin of Calsndion Rumber CO-BIE-60

PALATSMERE HT RESULTS

m—— TN re— | s s i
5] Tea] v
E

I Laesea
oA
T

any e

Tabde 1

Fhirw vl A s

Urcarssary i

lﬂﬂﬁ"l‘i‘lﬂ.ﬂ’wﬂﬂ

Cert.No.: 24P1251
Page: 20f2

Range : 0 inH:O to 36 inH:0
Scale Inferval : 0.1 inH:0 ( The Second Estimate )

UUC Indication
AppliedPressure  High-portside  Low-port side Ar
0.00 0.00 0.00 0.00
2.00 1.00 -1.00 2.00
4.00 200 -2.00 4.00
6.00 3.00 -3.00 6.00
8.00 4.00 -4.00 8.00
10.00 5.00 -5.00 10.00
12.00 6.00 -6.00 12.00
14.00 7.05 -7.05 14.10
16.00 8.05 -8.05 16.10
18.00 9.05 -9.05 18.10
20.00 10.05 -10.05 20.10
22.00 11.05 -11.05 2210
24.00 12.05 -12.05 24.10
26.00 13.05 -13.05 26.10
28.00 14.05 -14.05 28.10
30.00 15.05 -15.05 30.10
32.00 16.05 -16.10 3215
34.00 17.05 -17.10 34.15
35.80 18.00 -18.00 36.00

The uncertainty of measurement was + 0.11 inH:0
* AP = High-port side - Low-port side
*UUC = Unit Under Calibration
The reported uncertainty of measurement was based on a standard uncertainty multplied
by a coverage factor k= 2, providing a level of confidence of approximately 95 %.
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
(CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250
TEL. 0-2717-3000-24 FAX. 0-2719-9484

Certificate of Calibration  cenfeaeo.: 2ePr2en

Equipment : Aneroid Barometer
Mabiifachier Barigo This certficate may not be reproduced other than in full
except with the prior written approval of the head of
Model : - Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: -

ID No.: UAE.ANV.013/2547

Condition As-Received: Used Item

Received Date: 05 April 2024
Calibration Date: 22 April 2024
Reference: 2404-0243WSC Submitted by: United Analyst and Engineering Consultant Co.,Ltd.

Ambient Temperature: (23 * 2) °C
(50%15) % 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak,
Phrakhanong, Bangkok 10260

Relative Humidity:

Cert.No.: 24P1369
Page: 2 of 2

Range; 720 mmHg to 780 mmHg
Function:- Absolute Pressure Measurement Scale Inferval : 1 mmHg ( The Fifth Estimate )
Increasing

[Applied Pressure (mmHg) | 718.40 | 720.71 | 740.61 | 751.07 | 761.97 | 773.05 | 786.91
[UUC* Indication (mmHg) | 720.0 | 730.0 | 740.0 | 7500 | 760.0 | 7700 | 780.0

Error (mmHg) 160 | o029 | -061 [ 107 | -197 | -305 | 691

Decreasing Pressure
[Applied Pressure (mmHg) | 786.91 | 772.99 | 761.71 | 750.69 | 740.13 | 729.35 | 718.44
UUC Indication (mmHg) | 780.0 | 770.0 | 760.0 | 750.0 | 740.0 | 730.0 | 720.0
[Error (mmHg) 691 | 299 | 471 | 069 | -013 | 065 | 1.56

The uncertainty of measurement was + 0.24 mmHg
*UUC = Unit Under Calibration

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

Atmospheric Pressure: 1007 mbar g0
Procedure used:  The calibration was condusted by direct comparison method against Pressure Measuring Instruments
Standard according to calibration procedure CP-P10, using " DKD-R 6-1 ; Calibration of Pressure Gauges " as
a guidelines.
Condition of this result of calibration
1.Reference standards instruments :
Instrument Model Se No. Certificate No. Due Date
1) Standard Barometer DPI42 1422505046 MP-0094-23 03 May 2024
2.This instrument was installed in vertical orientation and center of the dial was used as the reference level.
3.This result of calibration was made on requested at the point specified by customer.
4.Scale and conversion factor is 1 kPa = 7.50062 mmHg
5.This result of calibration instrument was in absolute pressure.
6.This instrument was used clean air as pressure media.
7.The certificate is valid only to the item calibrated on date and place of calibration.
8.This Certification is traceable to the International System of Unit maintained through:-
“National Institute of Metrology Thailand (NIMT)
Calibrated by : ~ Suksan Khankaew Approved Signatory :
Issue Date : 23 April 2024 [ ]Phalinee Prabpaipal
[ ]Sura Suwannasri
[ Attapol Panurach
lai lai
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250
TEL. 0-2717-3000-24 FAX. 0-2719-9484 TR TV TR
CoLmre
. . . E Cert. No.: 24H753
Certificate of Calibration  Cetiicate No.: 241753
Page: 102 Page.: 2 of 2
] Result of Calibration:- Without Adjustment
Eavipment £ Disl Thermo:Hygrometer Function: Humidity Measurement.
Manufacturer: Barigo This certificate may not be reproduced other than in full,
except with the prior written approval of the head of 3
Model : - Corporate Services 3: Equipment Calibration and Testing Services. Reference Standard uue Uncertalnty
S Temperature  Humidity Reading Error of Measurement
b C c) (%R.H.) (%R.H.) (%RH.) (4%R.H.)
1D No.: UAE.ANV. 12712550 250 401 P 29 16
Condition As-Received: Used ltem 250 60.0 60 0.0 17
Received Date: 05 April 2024 250 S0, o ;20 e
Calibration Date: 10 April 2024 el Without Adjustment
10418 April 2024 - ‘ Temperature Measurement.
Reference: 2404-0247WSC Submitted by:  United Analyst and Engineering Consultant Co,Ltd.
Ambient Temperature: (25 * 3) °C Standard uuc* Uncertainty
Relative Humidity: (50 £20)% o L Temperature  Reading Error of Measurement
Bangehak, Phrakhanong, Bangkok 10260 ) ) ) )
20014 200 0014 072
Procedure used:  Calibration were conducted using in-house calibration procedure CP-HO2 according to comparison 25033 250 0,033 072
with standard chilled mirror sensor for humidity measurement function and comparison with standard 30,010 300 -0.010 0.72
probe for function into humidity / temperature chamber. AT o s ot
Condition of this result of calibration 40013 395 .513 0.72

1.Reference standards instruments :

Instrument Model Serial No. Certificate No. Due Date
1) Chilled Mirror Hygrometer Dew Master 44730 21656 02 Aug 2024
2) Handheld Thermometer With Sensor 1521 A5A339 2311238 16 Oct 2024

2.The certificate is valid only to the item calibrated on date and place of calibration.
3.This Certification is traceable to the International System of Unit maintained through:-
-Thunder Scientific Corporation, NVLAB Accreditation No. Calibration 200582-0
-Technology Promotion Association (Thailand-Japan), NSC-ONSC Accredited No. Calibration 0008

Calibrated by:  Chakrit Waewwanjua Approved Signatory :
Issue Date: 18 April 2024 [ ]Chakiit Waewwanjua

[v] Viporn Tantiyawutti
[ 1Unnopphol Harachai

tonaslamauny

UUC : Unit Under Calibration
The reported uncertainty of measurement was base on standard uncertainty multiplied
by coverage factor k = 2.00, providing confidence level approximately 95%.
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MULTI-POINT GAS TEST REPORT
Test Date : Oct 4,2024
: Gas Analyzer (NOz) Model : 42
Thermo Scientific Serial Number : 1201778108
indar ne Dilutor Detai

Sulphur Dioxide (SO2) 42.89 PPM  Manufacturer : Thermo Scientific
Nitric Oxide (NO) 46.77 PPM  Model : 146i
Methane (CHas) - PPM  Serial Number : 1180540071
Carbon Monoxide (CO) 965.9
Cylinder No. : EB0159156
Expiration Date : Nov 6,2026

Multi-point gas test data

Reference Value (ppb) ““a"’?:;:)'s"'a" Difference Error | Percent Error |  [% Error |
evel Zero 0.0 0.0 .00
evel 20.00% 1004 1006 60
evel 140.00% 200, 200.7 .70
evel 60.00% 300. 300.9 .90
evel 80.00% 400, 400.0 .00
emark : Measuring Range 500.0 ppb Average Difference
‘Acceptable Limit = 5%
Point Gas Test Chart
450
o 40 «
5
; 350
F w0
& 0
S
S w0
T
g2 10
50
0
0 50 100 150 200 250 300 350 400 450
Reference value (ppb)
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MULTI-POINT GAS TEST REPORT
Test Date : Sep 26,2024
: Gas Analyzer (NOz) Model : 42
Thermo Scientific Serial Number : 1201778107
ndar nt Dilutor il
Sulphur Dioxide (S02) 42.89 PPM Manufacturer : Thermo Scientific
Nitric Oxide (NO) 46.77 PPM  Model : 146i
Methane (CHq) PPM  Serial Number : 1180540071
Carbon Monoxide (CO) 965.9
Cylinder No. : EB0159156
Expiration Date : Nov 6,2026
Multi-point gas test data
Reference Value (ppb) “"a""(:,:;s"'a" Difference Error | Percent Error|  [% Error ]
Level Zero 0.0 0.0 .00
evel 20.00% 100. 100.3 .30
Level 140.00% 200, 200.8 .80
Level 4 60.00% 300. 300.7 .70
Level 80.00¢ 400. 400.0 .00 X .
emark : Measuring Range 500.0 ppb Average Difference .1
:Acceptable Limit + 5%
Multi-Point Gas Test chanl
450
= 40
3
B
7 a0
g x
S w0
2 0
s
g 10
50
0
0 50 100 150 200 250 300 350 400 450
Reference value (ppb)
Page T 1 naslumun
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MULTI-POINT GAS TEST REPORT
Test Date : Oct 4,2024
Equipment : Gas Analyzer (NOz) Model : 42
Manufacturer:  Thermo Scientific Serial Number : CM22387037
s i Gas Ce i Dilutor Detai
Sulphur Dioxide (S02) 42.89 PPM  Manufacturer : Thermo Scientific
Nitric Oxide (NO) 46.77 PPM Model : 1461
Methane (CH4) - PPM  Serial Number : 1180540071
Carbon Monoxide (CO) 965.9
Cylinder No. : EB0159156
Expiration Date : Nov 6,2026
int gas test data
Reference Value (ppb) Analvz(:;bb;splay Difference Error | Percent Error [% Error ]
Level Jzero 0.0 0.0 .0 .0 .0C
Level [20.00% 100. 1008 .8 .7 .7
Level Jo. 200. 200.7 .7/
Level 300. 3015 .5
Level o 400. 400.0 .0 X
emark : Measuring Range 500.0 ppb ‘Average Difference (¥
:Acceptable Limit + 5%
Multi-Point Gas Test Chan'
450
PR
5
g ®
7 w0
g %0
S
£ w0
g 10
50
0
0 50 100 150 200 250 300 350 400 450
Reference value (ppb)
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= United Analyst and Enginesring Consultant Co, Lid,

MULTI-POINT GAS TEST REPORT
TestDate  :Sep4,2024
: Gas Analyzer (S02) Model : 430
Thermo SCIENTIFIC Serial Number : 1182920017
ndar nt Dilutor il
Sulphur Dioxide (SOz2) 42.89 PPM  Manufacturer : Thermo SCIENTIFIC
Nitric Oxide (NO) 46.77 PPM  Model : 146i
Methane (CHq) PPM  Serial Number : 1180540071
Carbon Monoxide (CO) 965.9
Cylinder No. : EB01159156
Expiration Date : Nov 06,2026
Multi-point gas test data
Reference Value (ppb) ““a""(::;s"'ay Difference Error | Percent Error|  [% Error ]
Level 1 [zero 0.0 0.0 X .0 .
Level 100, 100, X .7 .7
Level 200, 200, X 3
Level 4 300. 300. . .3
Level 400, 400, X .0
Remark : Measuring Range 500.0 ppo Average Difference (%
:Acceptable Limit + 5%
Multi-Point Gas Test Charl'
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=" United Analyst and Engineering Consultant Co., Lid.
T3 s Lo 81, Suldvurrat fload, Bangohak, Phoakhanong, Banglck 10563

Trams Tl 0 SPES 30 Fax 0 FTAS 3800 s isscormeitant com E-must (sseusssicaban e

MULTI-POINT GAS TEST REPORT

Test Date : Sep 4,2024
H Gas Analyzer (SO2) Model : 431
Thermo SCIENTIFIC Serial Number : 1182920014
indar ncentr: Dilutor Detai
Sulphur Dioxide (SOz2) 42.89 PPM  Manufacturer : Thermo SCIENTIFIC
Nitric Oxide (NO) 46.77 PPM  Model : 146i
Methane (CHas) - PPM  Serial Number : 1180540071
Carbon Monoxide (CO) 965.9
Cylinder No. : EBO01159156
Expiration Date : Nov 06,2026
Multi-point gas test data
Reference Value (ppb) ““B'V?:;:)'s'"“ Difference Error | Percent Error |  [% Error |
evel Zero 0.0 0.0 .00 .0 .0
evel 20.00% 100. 100.7. .70 .70 .7
evel 140.00% 200. 200.7 .70
evel 60.00% 300. 300.9 .90
evel 80.00% 400. 400.0 .00 X
emark : Measuring Range 500.0 ppb | Average Difference (%
:Acceptable Limit + 5%
Point Gas Test Chart
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= United Analyst and Engineering Consultant Co., Ltd,

MULTI-POINT GAS TEST REPORT
TestDate  : May 15,2024
Equipment : Gas Analyzer (SOz) Model : 43
Manufacturer :  Thermo SCIENTIFIC Serial Number : CM22387067
s i Gas Ce i Dilutor Detai
Sulphur Dioxide (S02) 44.68 PPM Manufacturer : Thermo SCIENTIFIC
Nitric Oxide (NO) 45.94 PPM Model : 1461
Methane (CH4) - PPM  Serial Number : 1180540071
Carbon Monoxide (CO) 984.8
Cylinder No. : EB0143262
Expiration Date : Jun 24,2024
int gas test data
Reference Value (ppb) Analvz(:;bb;splay Difference Error | Percent Error [% Error ]
Level Jzero 0.0 0.9 .90 .9 .9C
Level J20.00% 100, 100, .80 .7 .7
Level Jo. 200. 200. .90 . .4
Level o 300. 300 .90 3
Level o 400. 400. .00 X X
emark : Measuring Range 500.0 ppb ‘Average Difference (¥ 4
:Acceptable Limit + 5%
Multi-Point Gas Test Charl'
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THAL METEOROLOGICAL DEPARTMENT

4353 Sakbumeh, Husgna, Heaghok 10260 Tel, 08 1-454-2E04 021900480

The Result of Calibration
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THAS METEOROLOGICAL  DEPARTMENT
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FHAS METEORE OGICAL, DEPARTMENT
4353 Aubbumvi, Banpa, Banghok (0368 Ted S01-354-2804,0-2399-045%

Calibration Certificate

lesued by Cabbrabion & Tesi Secion | Meteonciogical instrumants Burai

Oweal lasme |3 March, 2034 Cemification Mo, 12324
Foge t Lol 5
Chiject ‘Wind Spesd & Wind Diection: Diata Logger
Manulaciurar SCARLETITECH
Type W21
Mig Gode Wirelnss Fnomar FIVORMIT
Wird Sermor 2n2oTn?
Custpmas Urstag Arshyet and Engneenng Consutan Co.,Lid.

B1 S Lidomeauk 41, Subkburmdl Road,
Bangehak, Pralanang, Bangiok 10260,
Caltesion Condiion : Temperatws 259 °C Baromeer Pressune W1 nPn

MATIONAL ETANDASD WIND TUNMEL Wing Al Piottiog Bosrd
Micromanomaler  Theooor Friocrions FIT4 Senad o D001 19 1 HOOK GAGE MO 1425
MLET. Test Refarence Aumbar 731241460 SRR WDty B 20 - 30 M
| Uitmsone Aremameter Mookl DA-RS0-3TY (erir TR-B04H)
Senal Nomber 110730029 [sensor 120629586)

JAPAN  DUALITY ASSURANCE DRGANIZATION + Steraens ooty o G - 20 e
STAMDARD THERMOMETER : Trendor Friaonich @ Dry Na 230094 Wil No. B3804
Tesin, inulc €45 Seri Mo, (2808067 Tharmoss hnesicer Mo 9128802
STANDARD BAROMETER Dot Bamimelnr Vaisale h‘Dj_FT A0 E

-~ DigiBammetar wknaliﬁ.&%’“? ol

Calfrmied by : %‘nrl\\ Slp;‘::
P

M, Wincharpol Subwa
Meckanical Engiroer

E THAS METFEOROLOGICAL DEPARTMENT

AR5E Sukhumic Banges, Banghelk D060 Tol. (0814 54-2804,D- 13903855

The Result of Calibration

Cantification M. 12124

13 Mewch, 2034 Fage 1 20 &
sandard HOOE GUAIE NOL 1438 TESTED ANEMOMETER
Ukrananle Aawmometer | Pressare | Vacme| Vel walesihty Carrsition
L o | | e i o
|0 4 > L 1 0.
an - - - 10 om
500 : “ 50 om
.04 t " &% ois
iy s 2 = 0 o
(R4 ’ . - 105 i
13 * - - 13g ool
1581 - - - (£ ] am
174 : 170 e
82 - - mna i
Wind Alok Ploming Boaed
USDEFARTMENT OF COMMERGE WEATHER BUREAL
WD DIRETION TESTED ‘WIND DIRECTIGH
a o
w 80
180 180
T

Calibraind 2 1’\551 : W
r, Waichwmapal ::::r

Meekanical Eagiar

THAS METEOROLOGICAL DEPARTMENT

ABSE Smbhunme, Bangns, Dasghok LI2E0 Tel 081-454-2004, 120000450

The Result of Calibration

Cenification No. 12104

1} March, 2034 Page : 1od &
Seandard arsmeter Treded Basmeier Comesaor.
Pridis Procsurs: Tt
1008 58 L ']
100845 1008 045
e 1 g
IIE-T wn Ty
LU ] i L]
AL iz ]
Az g oo
RUET Wil Rl
=R Lok 03
Wz wna an
idaED e ] 0
101348 o Rt
1018 1014 Q.18
(ELR 10 nm
01588 1098 uti]
L e na:
bt il Eob )
e 015 oz
N HT w313 any
o3 w3 Dl
fwaraga
Caliersesd by %ﬂreh
Mr, Wakksngal Suboat
Polechanicel Erggineer M

@ THA! METFOROLOGICAL DEPARTMENT

4353 Subbmevil, Daagns, Banghok 10360 Tel, 08 |-654-1954 413550465

The Result of Calibration

Coontiflomtion M. 12324

13 March, 2024 Page : 4 oF §
Stanidurd Barnmerer Taiadi Baromeier Comome

Pricisars Prassin Ty
TEr28 i nas
TET.AE 5 05
T ™ <»n
et ] o
Rt T 0
88 -] am
LR T raa an
TR Tad Q18
TIEh 80 Q0
RT3 oG a7
TERGE bl A0
D4 bl o
A o [
THOTE TE1 a3
TR 03 TR on
22 = nzd
TH.T9 ey a2
61 48 L g

| e ] am

— -

Calbied by : Hﬂ W‘-—

. Watchargnl Svhwat

WMacharicel Erpgincer

o

wonaslueuny




THAT METEOROLOGICAL DEPARTMENT

4353 Bukliemvit, Bangaa, Baaghok 10063 Tel, DE| 8542 R40- L3v-i4e

The Result of Calibration
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT
975 Moo 4, Bangpoo Industrial Estate, Soi 8, Sukhumvit Road km 37,

Phraek Sa, Mueang Samut Prakan, Samut Prakan 10280
Tel: +66 2709 4860 Fax: +66 2324 0917

Certificate No.: CP20240322EA
Operation No.: CP2024080293

Certificate of Calibration

Equipment: Sound Level Meter

Manufacturer: Larson Davis (Meter), PCB (Microphone), PCB (Preamplifier)
Model/Type: LxT1 (Meter), 377802 (Microphone), PRMLxT1 (Preamplifier)
Serial No.: 0007308 (Meter), 345238 (Microphone), 077643 (Preamplifier)
ID No.: UAE.EFM.040/2566

Customer: United Analyst and Engineering Consultant Co.,Ltd.
Address: 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak

Phrakhanong, Bangkok 10260
Received Date: 9 August 2024
Calibrated Date: 22 - 26 August 2024
Issued Date: 28 August 2024

Calibrated by: Ms. Juntaporn Kunhakom

TR

Approved by:

( Mr. Sittichai Swaksuriyawong )
Group Manager

This report was prepared electronically using applicable electronic signature. Printing or copy of file are considered as a copy of the document

The reported uncertainty of measurement was based on standard uncertainty multiplied by a coverage factor (k)
providing a level of confidence of approximately 95%. This certificate may not be reproduced other than in full except

with the prior written approval of the Electrical and Electronics Institute, Foundation for Industrial Develogment.
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT
v e iy

vt}

Certificate No.: ~ CP20240322FA
Calibration Report

Equipment: Sound Level Meter

Manufacturer: Larson Davis (Meter), PCB (Microphone), PCB (Preamplifier)
ModelType: LxT1 (Meter), 377B02 (Microphone), PRMLXT1 (Preamplifier)
Serial No.: 0007308 (Meter), 345238 (Microphone), 077643 (Preamplifier)
ID No.: UAE.EFM.040/2566

Ambient Temperature: (23+2)°C

Relative Humidity: (50+15) %

Pressure: (101.3 + 1.5) kPa

Method of Calibration :-

IEC 61672-3:2013,

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

Instrument Model Serial No. Cert. No. Due Date
D[Standard microphone 180 2787490 AA1012.23 12 Noverber 2024
2|Avbitrary Function Generator AFG021 | C010065 | CK20240048EA 75 June 2025
3)|Programmable Attenuator PAS 2755 FF 004023 TOctober 2020
9[6.5 Digit precision multimeter BB46h 9610010 | CB20730200EA 15 Noverber 2024
5)[Pressure humidity and CL1-P240023 24 March 2025

remperature Transmitter PTUSOL | 13950883 | pon01a2em 12 June 2025
|Pressure hurmidty and oroor | Lavsodae CL1-P280030 1 April 2025
Temperature Transmitter CD20240143EA 12 June 2025
7)|Performance Audio Analyzer UB9038 | Mysesiooos| CB020035EB 13 February 2025
CK20230072EA 13 September 2024

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

Reference standards instrument for Acoustic function

- National Institute of Metrology (Thailand)

Reference standards instrument for Electrical functior

- National Institute of Metrology (Thailand)

- Electrical and Electronics Institute; NSC Accredited Calibration No.0119

Result of Calibration:-
Function : 1. Indication at the calibration check frequency

Reference Measured value Deviation Acceptance limits
Acoustic Signal (dB) (dB) (dB) (dB)
'
nanslumun
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

i wirrnd
i A

Certificate No.: CP20240322EA
Calibration Report
Function : 2. Self-generated Noise
2.1 Microphone Installed
Measured value
(dB)
29.4

2.2 Microphone replaced by the electrical input signal device

Frequency Measured value
Weighting (dB)
A-weighting 29.0
Cweighting 289
Z-weighting 355

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

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT
e it

T a8

Certificate No.: CP20240322EA

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

Frequency Measured value Deviated value "Acceptance Uimits
Weighting (dB) (dB) (dB)
C-weighting 9.0 0.0 0.2
Aweighting 9.0 0.0 0.2
Z-weighting 94.0 0.0 0.2

5.2 Time weighting at 1 kHz

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

Fast 94.0 0.0 +0.1

Slow 94.0 0.0 +0.1

LAeq 94.0 0.0 +0.1

Deviation from various Frequency Weighting Response Curve

Frequency

C-Weighting A-Weighting Z-Weighting Acceptance limits
(Hz) (dB) (dB) (dB) (dB)
125 0.2 0.1 0.2 +1.0
1000 0.3 0.3 0.3 +0.7
8000 -0.6 -0.5 -0.5 +1.5;-2.5

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

Deviation from various Frequency Weighting Response Curve

Frequency

CWeighting AWeighting ZWeighting Acceptance Umits
(H2) (dB) (dB) (dB) (dB)
3 0.1 0.1 00 =10
125 0.0 0.0 0.1 +1.0
250 0.1 0.0 00 +1.0
500 0.0 0.0 01 =10
1000 0.0 0.0 00 0.7
2000 0.0 0.0 00 =10
4000 0.0 0.1 00
8000 0.1 0.1 00
16000 0.0 0.0 01

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

Time Period to Reference Record SPL at Deviated value Acceptance limits
Apply Signal SPL Conclusion of Time
(min) (dB) Period (dB) (dB) (dB)
30 94.0 94.0 0.0 +0.1
Function : 7. Level Linearity on the reference level range
7.1 Level Linearity on the reference level range, Upper
Anticipated Measured value Deviated value Acceptance limits
Value (dB) (dB) (dB) (dB)
94.0 94.0 0.0 +0.8
99.0 99.0 0.0 +0.8
104.0 104.0 0.0 +0.8
109.0 109.0 0.0 +0.8
114.0 114.0 0.0 +0.8
119.0 119.0 0.0 +0.8
124.0 124.0 0.0 +0.8
129.0 129.0 0.0 +0.8
134.0 134.0 0.0 +0.8
139.0 139.0 0.0 +0.8
140.0 140.0 0.0 +0.8
tenaslumun
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ELECTRICAL AND ELECTRONICS INSTITUTE

FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.: CP20240322EA

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

Anticipated Measured value Deviated value Acceptance limits
Value (dB) (dB) (dB) (dB)
94.0 0.0 +0.8
89.0 89.0 0.0 +0.8
84.0 84.0 0.0 +0.8
79.0 79.0 0.0 +0.8
74.0 74.0 0.0 +0.8
69.0 69.0 0.0 +0.8
64.0 64.0 0.0 +0.8
59.0 59.0 0.0 +0.8
54.0 54.0 0.0 +0.8
49.0 49.0 0.0 +0.8
44.0 44.1 0.1 +0.8
39.0 39.4 0.4 +0.8
Function : 8. Tone burst response
Time Tone burst Measured Deviated Acceptance limits
Weighting duration, Tb (ms) value (dB) value (dB)
00 135.9 -0.1 +0.5
Fast 2 118.8 -0.2 +1.0;-1.5
0.25 109.6 +1.0;-3.0
Slow 200 129.5 +0.5
2 109.8 +1.0;-3.0
200 130.0 +0.5
LAE 2 110.0 +1.0;-1.5
0.25 100.8 +1.0;-3.0
Function : 9. Peak C sound level
Number of cycles Anticipated Measured value Deviated value Acceptance limits
in test signal Value (dB) (dB) (dB) (dB)
Complete 135.4 134.8 06 £20
cycle
Positive
134.4 134.0 -0.4 +1.0
half cycle
Negative 1304 136.1 03 £10
half cycle
'
naslumun
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT
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Certificate No.: CP20240322EA
Calibration Report
Function : 10. Overload indication

Measured value (dB)
Positive Negative
one-half cycle one-half cycle (dB) (dB)

Deviated value Acceptance limits

143.0 142.8 -0.2 +1.5

Function : 11. High-Level Stability
High-level stability over 5 minutes, with steady 1 kHz signal, 1 dB below upper boundary.

Time Period to Record SPL at . P
Apply Signal Reference SPL Conclusion of Time Deviated value Acceptance limits
(min) (dB) Period (dB) (dB) (dB)
5 139.0 139.0 0.0 +0.1

Uncertainty of measurement

v Maximum-permitted _uncertainty
Uncertainty
Function of measurement
(dB) (dB)
1) Indication at the calibration check frequency 030 Not applicable
2) Self-generated Noise 0.10 Not applicable
3) Acoustical signal tests of frequency weightings 030 0.60 (10Hz to dkHz)
- Free-field sound pressure response level 0.70 (>4kHz to 10kHz)
4) Electrical signal tests of frequency weightings 0.20 0.20
5) Frequency and time weighting at 1 kHz 0.20 0.20
6) Long-Term Stability 0.10 0.10
7) Level Linearity on the reference level range 0.30 0.30
8) Tone burst response 0.20 0.30
9) Peak C sound level 0.20 0.35
[10) Overload indication 0.20 0.25
[11) High-Level Stability 0.10 0.10

Remarks: 1. Indication at the calibration check frequency can not measured because customer does not provide
a sound calibrator.
2. The acceptance limit is for the deviated value
3. Acceptance limits was IEC61672-3:2013 Class 1
4. The coverage factor k = 2.00

- - End of Report - -
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.: CP20240287EA
Calibration Report

Equipment: Sound Level Meter

Manufacturer: Larson Davis (Meter), PCB (Microphone), PCB (Preamplifier)
Model/Type: LXT1 (Meter), 377802 (Microphone), PRMLXT1 (Preamplifier)
Serial No.: 0007309 (Meter), 345239 (Microphone), 077644 (Preamplifier)
ID No.: UAE.EFM.041/2566

Ambient Temperature: (23+2)°C

Relative Humidity: (50 +15) %

Pressure: (1013 + 1.5) kPa
Method of Calibration :-
IEC 61672-3:2013.

1. Reference standards instrument :-

Tnstrument Model | SerialNo. Cert. No. Due Date
D[Standard microphone 180 2787490 AAT012-25 12 Noverber 2024
2)|Abitrary Function Generator AFG2021 | C010063 | CK20240048EA 75 June 2025
3)|Programmable Attenuator PAS 2755 FF0040.23 TOctober 2024
9|65 Digit precision multimeter B 9610014 | CB20230200EA 15 Noverber 2024
5)|Pressure hurnidity and oroor | Lavsoums CL1-P280023 24 March 2025

Temperature Transmitter CD20240142EA 12 June 2025
B)[Pressure humidity and CL1-P240030 1 April 2025
Temperature Transmitter PTUSOL | 13950884 | on01a3en 12 June 2025
7)|Performance Audio Analyzer UB903B | Mysestoops |  CB20240035EB 13 February 2025
CK20230072EA 13 September 2024

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

Reference standards instrument for Acoustic function

- National Institute of Metrology (Thailand)

Reference standards instrument for Electrical functior

- National Institute of Metrology (Thailand)

- Electrical and Electronics Institute; NSC Accredited Calibration No.0119

Function : 1. Indication at the calibration check frequency

Reference Measured value Deviation Acceptance limits
Acoustic Signal (dB) (dB) (dB) (dB)
tenaslumun
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Certificate No.: CP20240287EA
Calibration Report
Function : 2. Self-generated Noise

2.1 Microphone Installed

Measured value

(dB)

30.5

2.2 Microphone replaced by the electrical input signal device

Frequency Measured value
Weighting (dB)
Aoweighting 295
C-weighting 295
Z-weighting 355

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

Deviation from various Frequency Weighting Response Curve

Frequency

CWeighting AWeighting ZWeighting ‘Acceptance Umits
(H2) (dB) (dB) (dB) (dB)

25 04 03 04 =10

000 01 01 01 0.7

8000 16 16 16 +15 2.5

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

Deviation from various Frequency Weighting Response Curve

Frequency

il

fre=viierersierr)

ELECTRICAL AND ELECTRONICS INSTITUTE

FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.:

CP20240287EA

Calibration Report

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

Frequency Measured value Deviated value Acceptance limits
Weighting (
C-weighting 94.0 0.0 0.2
Aweighting 94.0 0.0 0.2
Z-weighting 9.0 0.0 0.2
5.2 Time weighting at 1 kHz

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

Fast 94.0 0.0 +0.1

Slow 94.0 0.0 +0.1

LAeq 94.0 0.0 +0.1

Function : 6. Long-Term Stability

C-Weighting A-Weighting Z-Weighting Acceptance limits
(Hz) (dB) (dB) (dB)
63 0.0 0.0 +1.0
125 0.0 0.0 +1.0
250 0.0 0.0 +1.0
500 0.0 0.0 +1.0
1000 0.0 0.0 +0.7
2000 0.0 0.0 +1.0
4000 0.0 0.0 +1.0
8000 0.1 0.1 15, 25
16000 0.0 0.0 +2.5;-16.0
'
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Certificate No.:

CP20240287EA

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

Long-term stability over 30 minutes, with steady 1 kHz signal at reference level.
Time Period to Reference Record SPL at Deviated value Acceptance limits
Apply Signal SPL Conclusion of Time
(min) (dB) Period (dB) (dB) (dB)
30 94.0 94.0 0.0 +0.1
Function : 7. Level Linearity on the reference level range
7.1 Level Linearity on the reference level range, Upper
Anticipated Measured value Deviated value Acceptance limits
Value (dB) (dB) (dB) (dB)
94.0 0.0 +0.8
99.0 99.0 0.0 +0.8
104.0 104.0 0.0 +0.8
109.0 109.0 0.0 +0.8
114.0 114.0 0.0 +0.8
119.0 119.0 0.0 +0.8
124.0 124.0 0.0 +0.8
129.0 129.0 0.0 +0.8
134.0 134.0 0.0 +0.8
139.0 139.0 0.0 +0.8
140.0 140.0 0.0 +0.8
'
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Certificate No.:

Function : 10. Overload indication

CP20240287EA

Calibration Report

— Measured value (dB) — Deviated value Acceptance limits
Positive Negative
one-half cycle one-half cycle (dB) (dB)
144.3 144.2 -0.1 +1.5

Function : 11. High-Level Stability
High-level stability over 5 minutes, with steady 1 kHz signal, 1 dB below upper boundary.

Time Perl.od to Reference SPL Re°°fd SPL at Deviated value Acceptance limits
Apply Signal Conclusion of Time
(min) (dB) Period (dB) (dB) (dB)
5 139.0 139.0 0.0 +0.1

Uncertainty of measurement

Uncertainty Maximum-permitted _uncertainty
Function of measurement
(dB) (dB)
T) Indication at the calibration check frequency 030 Not applicable
2) Self-generated Noise 0.10 Not applicable
3) Acoustical signal tests of frequency weightings 030 0.60 (10Hz to 4kHz)
- Free-field sound pressure response level 0.70 (>4kHz to 10kHz)
4) Electrical signal tests of frequency weightings 0.20 0.20
5) Frequency and time weighting at 1 kHz 0.20 0.20
6) Long-Term Stability 0.10 0.10
7) Level Linearity on the reference level range 0.30 0.30
|8 Tone burst response 020 0.30
9) Peak C sound level 0.20 0.35
10) Overload indication 0.20 0.25
11) High-Level Stability 0.10 0.10

Remarks:

1. Indication at the calibration check frequency can not measured because customer does not provide

Anticipated Measured value Deviated value Acceptance limits
Value (dB) (dB) (dB) (dB)
94.0 94.0 0.0 +0.8
89.0 89.0 0.0 +0.8
84.0 84.0 0.0 +0.8
79.0 79.0 0.0 +0.8
74.0 74.0 0.0 +0.8
69.0 69.0 0.0 +0.8
64.0 64.0 0.0 +0.8
59.0 59.0 0.0 +0.8
54.0 54.0 0.0 +0.8
49.0 49.0 0.0 +0.8
44.0 44.1 0.1 +0.8
39.0 39.4 0.4 +0.8
Function : 8. Tone burst response
Time Tone burst Measured Deviated Acceptance limits
Weighting duration, Tb (ms) value (dB) value (dB) (dB)
200 136.0 +0.5
Fast 7 1189 110,15
0.25 109.8 +1.0;-3.0
Slow 200 129.5 +0.5
2 109.9 +1.0;-3.0
200 130.0 +0.5
LAE 7 110.1 T1.0,-15
0.25 101.0 +1.0;-3.0
Function : 9. Peak C sound level
Number of cycles| Anticipated Measured value Deviated value Acceptance limits
in test signal Value (dB)
Complete 1354 1308 06 £20
cycle
Positive 1304 136.0 04 £10
half cycle
Negative 130.4 134.0 04 +10
half cycle
enaslupmun
Page 5 of 6 F-CAL-005 Ed.1

a sound calibrator.

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

4. The coverage factor k = 2.00

- - End of Report - -
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT
975 Moo 4, Bangpoo Industrial Estate, Soi 8, Sukhumvit Road km 37,

Phraek Sa, Mueang Samut Prakan, Samut Prakan 10280
Tel: +66 2709 4860 Fax: +66 2324 0917

Certificate No.: CP20240289EA
Operation No.: CP2024070252

Certificate of Calibration

Equipment: Sound Level Meter

Manufacturer: Larson Davis (Meter), PCB (Microphone), PCB (Preamplifier)
Model/Type: LxT1 (Meter), 377802 (Microphone), PRMLxT1 (Preamplifier)
Serial No.: 0007310 (Meter), 345240 (Microphone), 077645 (Preamplifier)
ID No.: UAE.EFM.042/2566

Customer: United Analyst and Engineering Consultant Co.,Ltd.

Address: 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak

Phrakhanong, Bangkok 10260
Received Date: 25 July 2024
Calibrated Date: 5- 6 August 2024
Issued Date: 7 August 2024

Calibrated by: Ms. Juntaporn Kunhakom

Approved by:

( Mr. Sittichai Swaksuriyawong )
Group Manager

This report was prepared electronically using applicable electronic signature. Printing or copy of file are considered as a copy of the document

The reported uncertainty of measurement was based on standard uncertainty multiplied by a coverage factor (k)
providing a level of confidence of approximately 95%. This certificate may not be reproduced other than in full except

with the prior written approval of the Electrical and Electronics Institute, Foundation for Industrial Develogment.
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Certificate No.:  CP20240289FA
Calibration Report

Equipment: Sound Level Meter

Manufacturer: Larson Davis (Meter), PCB (Microphone), PCB (Preamplifier)
ModelType: LxT1 (Meter), 377B02 (Microphone), PRMLXT1 (Preamplifier)
Serial No.: 0007310 (Meter), 345240 (Microphone), 077645 (Preamplifier)
ID No.: UAE.EFM.042/2566

Ambient Temperature: (23+2)°C

Relative Humidity: (50+15) %

Pressure: (101.3 + 1.5) kPa

Method of Calibration :-

IEC 61672-3:2013,

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

Instrument Model Serial No. Cert. No. Due Date
D[Standard microphone 180 2787490 AA1012.23 12 Noverber 2024
2|Avbitrary Function Generator AFG021 | C010065 | CK20240048EA 75 June 2025
3)|Programmable Attenuator PAS 2755 FF 004023 TOctober 2020
9[6.5 Digit precision multimeter BB46h 9510010 | CB20230200EA 15 Noverber 2024
5)[Pressure humidity and CL1-P240023 24 March 2025

remperature Transmitter PTUSOL | 13950883 | pon0142em 12 June 2025
|Pressure hurmidty and oroor | Lavsoaae CL1-P280030 1 April 2025
Temperature Transmitter CD20240143EA 12 June 2025
7)|Performance Audio Analyzer UB9038 | Mysesiooos|  CB020035EB 13 February 2025
CK20230072EA 13 September 2024

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

Reference standards instrument for Acoustic function

- National Institute of Metrology (Thailand)

Reference standards instrument for Electrical functior

- National Institute of Metrology (Thailand)

- Electrical and Electronics Institute; NSC Accredited Calibration No.0119

Result of Calibration:-
Function : 1. Indication at the calibration check frequency

Reference Measured value Deviation Acceptance limits
Acoustic Signal (dB) (dB) (dB) (dB)
'
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.: CP20240289EA

Calibration Report
Function : 2. Self-generated Noise
2.1 Microphone Installed

Measured value
(dB)

30.3

2.2 Microphone replaced by the electrical input signal device

Frequency Measured value
Weighting (dB)
A-weighting 30.1
Cweighting 300
Zweighting 35.7

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

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT
fribermiien

Certificate No.: CP20240289EA

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

Frequency Measured value Deviated value "Acceptance Uimits
Weighting (dB) (dB) (dB)
C-weighting 9.0 0.0 0.2
Aweighting 9.0 0.0 0.2
Z-weighting 94.0 0.0 0.2

5.2 Time weighting at 1 kHz

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

Fast 94.0 0.0 +0.1

Slow 94.0 0.0 +0.1

LAeq 94.0 0.0 +0.1

Deviation from various Frequency Weighting Response Curve

Frequency

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

C-Weighting A-Weighting Z-Weighting Acceptance limits
(Hz) (dB) (dB) (dB) (dB)
125 0.3 0.2 0.3 +1.0
1000 0.2 0.2 0.2 +0.7
8000 -0.2 -0.1 -0.1 +1.5;-2.5

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

Deviation from various Frequency Weighting Response Curve

Frequency

CWeighting AWeighting ZWeighting Acceptance Umits
(H2) (dB) (dB) (dB) (dB)
3 0.1 0.1 00 =10
125 0.0 0.0 00 +1.0
250 0.0 0.0 00 +1.0
500 0.0 0.0 00 =10
1000 0.0 0.0 00 +0.7

2000 0.0 0.1 00 =10
4000 0.0 0.0 00

8000 0.1 0.0 00

16000 0.0 0.0 01

enaslupmun

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

Time Period to Reference Record SPL at Deviated value Acceptance limits
Apply Signal SPL Conclusion of Time
(min) (dB) Period (dB) (dB) (dB)
30 94.0 94.0 0.0 +0.1
Function : 7. Level Linearity on the reference level range
7.1 Level Linearity on the reference level range, Upper
Anticipated Measured value Deviated value Acceptance limits
Value (dB) (dB) (dB) (dB)
94.0 94.0 0.0 +0.8
99.0 99.0 0.0 +0.8
104.0 104.0 0.0 +0.8
109.0 109.0 0.0 +0.8
114.0 114.0 0.0 +0.8
119.0 119.0 0.0 +0.8
124.0 124.0 0.0 +0.8
129.0 129.0 0.0 +0.8
134.0 134.0 0.0 +0.8
139.0 139.0 0.0 +0.8
140.0 140.0 0.0 +0.8
141.0 141.0 0.0 +0.8
tenaslumun
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Certificate No.: CP20240289EA
Calibration Report
7.2 Level Linearity on the reference level range, Lower

Anticipated Measured value Deviated value Acceptance limits
Value (dB) (dB) (dB) (dB)
94.0 0.0 +0.8
89.0 89.0 0.0 +0.8
84.0 84.0 0.0 +0.8
79.0 79.0 0.0 +0.8
74.0 74.0 0.0 +0.8
69.0 69.0 0.0 +0.8
64.0 64.0 0.0 +0.8
59.0 59.0 0.0 +0.8
54.0 54.0 0.0 +0.8
49.0 49.0 0.0 +0.8
44.0 44.1 0.1 +0.8
39.0 39.4 0.4 +0.8

Function : 8. Tone burst response

Time Tone burst Measured Deviated Acceptance limits
Weighting duration, Tb (ms) value (dB) value (dB)
200 135.9 -0.1 +0.5
Fast 2 118.8 +1.0;-1.5
0.25 109.8 +1.0;-3.0
Slow 200 129.5 +0.5
2 109.9 +1.0;-3.0
200 130.0 +0.5
LAE 2 110.0 +1.0;-1.5
0.25 100.9 +1.0;-3.0
Function : 9. Peak C sound level
Number of cycles Anticipated Measured value Deviated value Acceptance limits
in test signal Value (dB) (dB) (dB) (dB)
Complete 135.4 1348 06 420
cycle
Positive
134.4 134.0 -0.4 +1.0
half cycle
Negative 1304 136.0 -04 £10
half cycle
'
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Certificate No.: CP20240289EA
Calibration Report
Function : 10. Overload indication

___ Measured value @8)__ Deviated value Acceptance limits
Positive Negative
one-half cycle one-half cycle (8 (d8)
1403 1402 01 15

Function : 11. High-Level Stability
High-level stability over 5 minutes, with steady 1 kHz signal, 1 dB below upper boundary.

Time Period to Record SPL at . P
Apply Signal Reference SPL Conclusion of Time Deviated value Acceptance limits
(min) (dB) Period (dB) (dB) (dB)
5 139.0 139.0 0.0 +0.1

Uncertainty of measurement

v Maximum-permitted _uncertainty
Uncertainty
Function of measurement
(dB) (dB)
1) Indication at the calibration check frequency 030 Not applicable
2) Self-generated Noise 0.10 Not applicable
3) Acoustical signal tests of frequency weightings 030 0.60 (10Hz to dkHz)
- Free-field sound pressure response level 0.70 (>4kHz to 10kHz)
4) Electrical signal tests of frequency weightings 0.20 0.20
5) Frequency and time weighting at 1 kHz 0.20 0.20
6) Long-Term Stability 0.10 0.10
7) Level Linearity on the reference level range 0.30 0.30
8) Tone burst response 0.20 0.30
9) Peak C sound level 0.20 0.35
[10) Overload indication 0.20 0.25
[11) High-Level Stability 0.10 0.10

Remarks: 1. Indication at the calibration check frequency can not measured because customer does not provide
a sound calibrator.
2. The acceptance limit is for the deviated value
3. Acceptance limits was IEC61672-3:2013 Class 1
4. The coverage factor k = 2.00

- - End of Report - -

ELECTRICAL AND ELECTRONICS INSTITUTE
- FOUNDATION FOR INDUSTRIAL DEVELOPMENT
975 Moo 4, Bangpoo Industrial Estate, Soi 8, Sukhumvit Road km 37,

ﬂ,‘.‘d e Phraek Sa, Mueang Samut Prakan, Samut Prakan 10280
Tel: +66 2709 4860 Fax: +66 2324 0917

Certificate No.: CP20240288EA
Operation No.: CP2024070251

Certificate of Calibration

Equipment: Sound Level Meter

Manufacturer: Larson Davis (Meter), PCB (Microphone), PCB (Preamplifier)
Model/Type: LxT1 (Meter), 377B02 (Microphone), PRMLxT1 (Preamplifier)
Serial No.: 0007312 (Meter), 345818 (Microphone), 077647 (Preamplifier)
ID No.: UAE.EFM.044/2566

Customer: United Analyst and Engineering Consultant Co.,Ltd.
Address: 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak

Phrakhanong, Bangkok 10260
Received Date: 25 July 2024

Calibrated Date: 5- 6 August 2024

Issued Date: 7 August 2024
Calibrated by: Ms. Juntaporn Kunhakom
Approved by: e
( Mr. Sittichai Swaksuriyawong )
Group Manager
This report was prepared using applicable elect ature. Printing or copy of file are considered as a copy of the document

The reported uncertainty of measurement was based on standard uncertainty multiplied by a coverage factor (k)
providing a level of confidence of approximately 95%. This certificate may not be reproduced other than in full except

with the prior written approval of the Electrical and Electronics Institute, Foundation for Industrial Develagment
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Certificate No.: CP20240288EA
Calibration Report
Equipment: Sound Level Meter
Manufacturer: Larson Davis (Meter), PCB (Microphone), PCB (Preamplifier)
Model/Type: LxT1 (Meter), 377802 (Microphone), PRMLXT1 (Preamplifier)
Serial No.: 0007312 (Meter), 345818 (Microphone), 077647 (Preamplifier)
ID No.: UAE.EFM.044/2566
Ambient Temperature: (23+2)°C
Relative Humidity: (50 +15) %
Pressure: (101.3 + 1.5) kPa
Method of Calibration :-
IEC 61672-3:2013.
1. Reference standards instrument :-
Instrument Model Serial No. Cert. No. Due Date
1)|Standard microphone 4180 2787490 AA-1012-23 12 November 2024
2)|Arbitrary Function Generator AFG2021 C010063 CK20240048EA 23 June 2025
3)|Programmable Attenuator PAS 2755 EF-0040-23 1 October 2024
4)|6.5 Disit precision multimeter 8846A 9610014 (CB20230200EA 15 November 2024
5)|Pressure humidity and PTU301 13950483 CL1-P240023 24 March 2025
[Temperature Transmitter CD20240142EA 12 June 2025
6)[Pressure humidity and CL1-P240030 11 April 2025
| Temperature Transmitter PrusoL L3950484 (CD20240143EA 12 June 2025
7|performance Audio Analyzer UB9038 | Mysesiooos|  CB020035E8 13 February 2025
CK20230072EA 13 September 2024

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

Reference standards instrument for Acoustic function

- National Institute of Metrology (Thailand)

Reference standards instrument for Electrical functior

- National Institute of Metrology (Thailand)

- Electrical and Electronics Institute; NSC Accredited Calibration No.0119

Function : 1. Indication at the calibration check frequency

Reference Measured value Deviation Acceptance limits
Acoustic Signal (dB) (dB) (dB) (dB)
tenaslumun
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Certificate No.: CP20240288EA
Calibration Report
Function : 2. Self-generated Noise

2.1 Microphone Installed

Measured value

(dB)

28.5

2.2 Microphone replaced by the electrical input signal device

Frequency Measured value
Weighting (dB)
Aoweighting 284
C-weighting 283
Zweighting 301

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

Deviation from various Frequency Weighting Response Curve

Frequency

CWeighting AWeighting ZWeighting ‘Acceptance Umits
(H2) (dB) (dB) (dB) (dB)

25 02 0.1 01 =10

000 0.0 0.0 00 0.7

8000 09 09 038 +15 2.5

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

Deviation from various Frequency Weighting Response Curve

Frequency

il
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ELECTRICAL AND ELECTRONICS INSTITUTE

FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.:

CP20240288EA

Calibration Report

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

Frequency Measured value Deviated value Acceptance limits
Weighting (
C-weighting 94.0 0.0 0.2
Aweighting 94.0 0.0 0.2
Z-weighting 9.0 0.0 0.2
5.2 Time weighting at 1 kHz

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

Fast 94.0 0.0 +0.1

Slow 94.0 0.0 +0.1

LAeq 94.0 0.0 +0.1

Function : 6. Long-Term Stability

C-Weighting A-Weighting Z-Weighting Acceptance limits
(Hz) (dB) (dB) (dB)
63 0.0 0.1 0.0 +1.0
125 0.0 0.0 0.0 +1.0
250 0.0 0.0 0.0 +1.0
500 0.0 -0.1 0.0 +1.0
1000 0.0 0.0 0.0 +0.7
2000 0.0 0.0 0.0 +1.0
4000 0.0 0.0 0.0 +1.0
8000 -0.1 0.0 0.0 +1.5;-2.5
16000 0.0 0.0 -0.1 +2.5;-16.0
'
naslumun
Page 3 of 6 F-CAL-005 Ed.1
- ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT
i s

syt

Certificate No.:

CP20240288EA

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

Long-term stability over 30 minutes, with steady 1 kHz signal at reference level.
Time Period to Reference Record SPL at Deviated value Acceptance limits
Apply Signal SPL Conclusion of Time
(min) (dB) Period (dB) (dB) (dB)
30 94.0 94.0 0.0 +0.1
Function : 7. Level Linearity on the reference level range
7.1 Level Linearity on the reference level range, Upper
Anticipated Measured value Deviated value Acceptance limits
Value (dB) (dB) (dB) (dB)
94.0 0.0 +0.8
99.0 99.0 0.0 +0.8
104.0 104.0 0.0 +0.8
109.0 109.0 0.0 +0.8
114.0 114.0 0.0 +0.8
119.0 119.0 0.0 +0.8
124.0 124.0 0.0 +0.8
129.0 129.0 0.0 +0.8
134.0 134.0 0.0 +0.8
139.0 139.0 0.0 +0.8
'
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— Measured value (dB) — Deviated value Acceptance limits
Positive Negative
one-half cycle one-half cycle (dB) (dB)
142.4 142.3 -0.1 +1.5

Function : 11. High-Level Stability
High-level stability over 5 minutes, with steady 1 kHz signal, 1 dB below upper boundary.

Time Perl.od to Reference SPL Re°°fd SPL at Deviated value Acceptance limits
Apply Signal Conclusion of Time
(min) (dB) Period (dB) (dB) (dB)
5 139.0 139.0 0.0 +0.1

Uncertainty of measurement

Uncertainty Maximum-permitted _uncertainty
Function of measurement
(dB) (dB)
T) Indication at the calibration check frequency 030 Not applicable
2) Self-generated Noise 0.10 Not applicable
3) Acoustical signal tests of frequency weightings| 0.30 0.60 (10Hz to 4kHz)
- Free-field sound pressure response level 0.70 (>4kHz to 10kHz)
4) Electrical signal tests of frequency weightings 0.20 0.20
5) Frequency and time weighting at 1 kHz 0.20 0.20
6) Long-Term Stability 0.10 0.10
7) Level Linearity on the reference level range 0.30 0.30
|8 Tone burst response 020 0.30
9) Peak C sound level 0.20 0.35
10) Overload indication 0.20 0.25
11) High-Level Stability 0.10 0.10

Remarks:

1. Indication at the calibration check frequency can not measured because customer does not provide

Anticipated Measured value Deviated value Acceptance limits
Value (dB) (dB) (dB) (dB)
94.0 94.0 0.0 +0.8
89.0 89.0 0.0 +0.8
84.0 84.0 0.0 +0.8
79.0 79.0 0.0 +0.8
74.0 74.0 0.0 +0.8
69.0 69.0 0.0 +0.8
64.0 64.0 0.0 +0.8
59.0 59.0 0.0 +0.8
54.0 54.0 0.0 +0.8
49.0 49.0 0.0 +0.8
44.0 44.1 0.1 +0.8
39.0 39.3 0.3 +0.8
Function : 8. Tone burst response
Time Tone burst Measured Deviated Acceptance limits
Weighting duration, Tb (ms) value (dB) value (dB) (dB)
200 136.0 +0.5
Fast 7 1188 110,15
0.25 109.7 +1.0;-3.0
Slow 200 129.5 +0.5
2 109.9 +1.0;-3.0
200 130.0 +0.5
LAE 2 110.0 +1.0;-1.5
0.25 100.9 +1.0;-3.0
Function : 9. Peak C sound level
Number of cycles| Anticipated Measured value Deviated value Acceptance limits
in test signal Value (dB)
Complete 1354 1308 06 £20
cycle
Positive 1304 136.0 04 £10
half cycle
Negative 1304 134.0 04 +10
half cycle
enaslupmun
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a sound calibrator.

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

4. The coverage factor k = 2.00

- - End of Report - -
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATF SFRVICES 3 KQUIPMENT CALIBRATION AND TESTING SERVICES
533/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250

NSCTIELTIS17025
L (-2717-3000-29 FAX 0-2719.9484 CALIBRATION 0008

CertNo.: 24CH320
Page. 10f3

Certificate of Calibration

Equipment : oH Meter
Manufacturer : Horiba

Model : LAQUA-PH210

Serial No. HA1L0035

1D No. : UAE EFM.011/2565(EFM.oH.01/65)
Condition As-Received: Used Item

Received Date : 12 March 2024

Calibration Date : 14 March 2024

Reference : 2403-0386WSC-2

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

Bangchak, Phrakhanong, Bangkok 10260

Ambient Temperature (25 + 25) °C
Relative Humidity : (50 + 15) %
Calibration Procedure : In - house method
- CP-CHS5 by direct measurement with DC voltage
standard and direct measurement with
certified reference material (CRM)
- CP-CH8 by comparison with temperature standard

Calibrated by : Warakorn Lerngagtrakul

Approved by !
‘Approved Signaory

() Pornthippa Tameyakul

() Unnopphol Harachai

(/) Saithip Meangmai

Issue Date © 15 March 2024
The Uncertainties arc for a ly 95%
.
enaslumuny

A 0064530

Cert.No.: 24CH320

Page: 203
Condition of this calibration result
1. Reference Standard Instrument
Instrument SerialNo.  IDNo.  Cert.No. Due Date
1) Document Process Calibrator 54030049 130RC116 23E2802 27 Aug 2024
2) Ref. Standard Thermometer 4982054 110RCO44 231908 26 July 2024

This certification is traceable to the International System of Unit maintained through -

- Technology Promotion Association (Thailand-Japan)
2. Certified Reference Materials
ANSI-ASQ National Accreditation Board, Accreditec No. AR-1835

The measurement results are traceable to SI through CPA chem Ltd

Buffar Solution Manufacturer Lot No. Exp. date
pH 4.008 GPA chem 940102 27 Nov 2025
pH 6.986 CPA chem 940104 02 Nov 2024
pH 9.997 CPA chem 940106 02 Nov 2024

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

Calibration Resuits
Function : mV Measurement
Performing standard curve by Document Process Calibrator at pH (4,7)(7,10)

Nominal | Standard Uncertainty of | Coverage
. Actual Reading
Unit Under Value Voltage Measurement factor
Calibration Input
(mV) I3
pH mv mv pH
pH Meter 4.00 177 .48 1775 401 0.058 200
S/N.: HA1L0035 7.00 0.00 0.1 7.01 0.058 200
7.00 0.00 0.1 7.01 0058 200
10.00 -177.48 -177.4 10.01 0.058 2.00

mnm‘lain%j{fﬁ

a 1206343




Cert.No.: 24CH320
Page..  30f3
Calibration Results
Function : pH Measurement
Performing three buffers standard curve by using buffer nominal pH (4,7)(7,10)

Unit Under Standard pH Actual pH [ ActualmV | Uncertainty of | Coverage
Buffer Solution Reading | Reading |pH Measurement | factor
(mV) () k
PH Electrode 4.008 401 1709 0.0071 2,00
s/ 6.986 7.00 -4.0 0.0099 2.00
6.986 7.01 4.2 0.0099 200
9.997 10.01 178.3 0.0092 200

Function : Temperature Measurement
(*) Without adjustment
This equipment was connected with Temperature Probe;

- Model -

- Serial No. : -

Dimension of probe

- Length 103 mm

Diameter 16 mm
- Immersion Depth 90 mm.
Calibration Standard uuc* Error Uncertainty of Coverage

Point Temperature Reading measurement factor
(°c) (°c) c) (c) (£°C) K
25.0 25,003 250 -0.003 0.13 200
30.0 30.003 300 -0.003 0.13 200
35.0 35.004 350 -0.004 0.13 200

Remark - UUC* = Unit Under Calibration
The reported uncertainty of measurement was based on a stancard uncertainty multiplied by a coverage

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

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SFRVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
$34/4 PATTANAKARN ROAD SOI 18, SUANLUANG. SUANLUANG BANGKOK 10250

TEL 02717

NSC-TISITIS 17025
20 FAX 0-2719.945¢ CALIBRATION 0008

Cert.No.: 24CH326

Certificate of Calibration i
Equipment : Conductivity Meter
Manufacturer * YSsI
Model : Pro 30
Serial No. : 22F103994
1D No. : UAE EFM.066/2566 (FFM SCT.02/66)
Condition As-Received: Used Item
Received Date © 12 March 2024
Calibration Date : 14 March 2024
Reference : 2403-0387WSC-5
Submitted by : United Analyst and Engineering Consultant Co,,Ltd.

3 Soi Udomsuk 41, Sukhumvit Road. Bangenak,
Phrakhanong, Bangkok 10260

Ambient Temperature : (25£25) °C
Relative Humidity : (50 +15) %
Calibration Procedure: In -house method :

CP-CHB by direct measurement
with certified reference material (CRM)
- CP-CH8 by comparison with temperature standard

Calibrated by : Walalak Sirithean

Approved by : 8”" }Lr’
Approved Si tory

() Pornthippa Tameyakul
(),Unnopphol Harachai
(y /) Saithip Meangmai

-o0o- Issue Date : 15 March 2024
The Uncertainties are for a confidence probability of approximately 95%
i d other than in full, except with the prior wrilien
' es 3: Equipmen Calibration and Testing
1 1Sal — .
a 1206344 A 0064535
Cert.No.: 24CH326 CertNo.: 24CH326
3of
Page.: 2 of 3 Page.: 30f 3
Calibration_Results
Condition of this result of calibration
Function : Temperature Measurement
1 Reference Standard Instrument -
) This equipment was with T ture Probe;
Instrument Serial No. I No. Certificate No. Due date
e - Model Pro 30 COND-T
1) Thermometer 9549224  130RC003 231435 10 Apr 2024
- Serial No 23A100616
2) Ref. Std.Thermometer 4982054  110RC044 231908 26 July 2024
Dimension of probe
- This Certification is traceable to SI Throught Technology Promoticn Association (Thailand - Japan)
- Length : 91 mm
2. Certified Reference Materials - - Diameter 25 = m
- Conductivity calibration solution, CPA chem Ltd , The measurement results are traceable to SI - Immersion Depth %0 mm
through CPA chem Ltd., ANSI-ASQ National Accreditation Board, Accredited No. AR-1835 A
Calibration Result : Without adjustment
Conductivity Solution Manufacturer Lot No. Exp. date
1413.0 pSiem CPA Chem 940111 02 Nov 2024 Calibration Standard uuc* L Uncertainty of | Coverage
rror
12.880 mS/cm CPA Chem 913597 14 July 2024 Point Temperature Reading Measurement factor
- Control Conductivity calibration solution temperature by Water bath (25 + 0.1) °C cy (°c) (°c) (°c) (£°C) K
3. This certificate is valid only to the tem calibrated on date and place of calibration. 250 24,999 250 200! FXE] 200
Calibration_results 300 30.000 300 0.000 013 2.00
Function : Conductivity Measurement 350 35.000 35.0 0.000 013 2.00

(*) After Adjustment at 1413.0 ySlcm
Conductivity Electrode Serial No.: 23A100616

Standard Before Adj After Adj i g
Conductivity UUC* Reading UUC® Reading of Measurement factor
Solution (%) I's
1413.0 pSlcm 1370 pS/em 1413 uSicm 9.2 uSlcm 2.00
12.880 mS/cm 1237 mSlem 12 87 mSiem 0.086 mSicm 2.00

Remark : - UUC* = Unit Under Calibration

 Code
wenaslumun
a1207034

Remark : - UUC* = Unit Under Calibration

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

factor k, providing a level of confidence of approximately 95 %.
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Calibration Procedure : CP-AC-01

Calibration Method :
This equipesent was calibroied by follow on LEC-31672-3 (201 3} Standind for sound level muser (SLAM )

The SLM had e 1o Azoustiea] and Elecirical signal iests of frequeney weighting with Anichoi chamber and Reference
Standand Insirumests.

For sests resaltz of each items were made by otservition of sch Instrumens display and also with S1Ms display.

Condition of this result of calibration :
1. Relienime: Stamdnnd Insirumenis ;

Instrument Madel Serial Me. el Nu. Drur Drase
Wvefoms CGengrati 3zI0A MY4B0I7076 EF-HHr-23 07-FER-24
Wevelons Generar 3B MYE2M0 42 EF-M110-3 07-FER-24
Digital Multinscier Ah46LA MYS3ZN04  EELBP WAR66  |3-FEB24
[t Multimsener EEEY MYSINOTE  EELAP20A266  |3-FER-24
Uil Multinieter IELA MYHNI427I EELBP 318286  |14-FER-24
Programmable Ancision MAT-1070 BRIC00 14 EF-HIL-23 H-FER-24
Condenser Miceapione 4180 2077900 Ak 100123 14-FEB-24
Measuring Amgplifier MA4ZEAL ASEES Ad-H002-23 14-FER-24

2. This msailt of calibration was foumd acourste s shown oo date and place of calibration lor s calibrmal iom oy,
3, This certificatn & traceable 10 the inemtional sysoem of will masstined o :

3.1 Natsonal Instilule of Meiology (Thailand),

3.2 ThaiBand hstitute of Sciontific and Technological Research (TISTRL

iy
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8. Level Hnearity ineheding the level range control
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Wegative hall' eyele 1354 1383 0.2
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- - End of Caliberstion Certilicate
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CertNo.: 24P1370
Page: 2012
Result of calibration:- Without adjustment Range : 720 mmHg to 770 mmHg
F - Scale Interval : 1 mmHg ( The Fifth Estimate )
Increesing Pressure

[Applied Pressure (mmHg) | 715.75 | 726.88 | 738.53 | 749.84 | 761.99 [ 774.19
UUC* Indication (mmHg) | 7200 | 730.0 [ 7400 | 7500 | 760.0 | 770.0
Error (mmHg) 425 | 312 | 147 | 016 | -199 [ 419

Decreasing Pressure
[Applied Pressure (mmHg) | 774.19 | 761.85 | 749.40 | 738.00 | 726.53 | 715.75
UUC* Indication (mmHg) | 770.0 | 760.0 | 750.0 | 7400 | 730.0 | 7200
Error (mmHg) 419 | 185 | 060 | 200 | 347 | 425

The uncertainty of measurement was + 0.24 mmHg
*UUC = Unit Under Calibration

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

-o0o-

tonaslamauny

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

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250
TEL. 0-2717-3000-24 FAX. 0-2719-9484

Certificate of Calibration  Certificate No.: 24P1370

Page: 10f 2
Equipment : Aneroid Barometer
Mahidfactror Barigo This certificate may not be reproduced other than in full

except with the prior written approval of the head of

Model : 1M Corporate Services 3: Equipment Calibration and Testing Services.
Serial N 5
1D No.: UAE.EMA2.065/2552
Condition As-Received: Used ltem
Received Date: 05 April 2024
Calibration Date: 22 April 2024
Reference: 2404-0243WSC Submitted by: United Analyst and Engineering Consultant Co.,Ltd.
Ambient Temperature:  ( 23 * 2) °C
e (50 %15) % 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak,

Phrakhanong, Bangkok 10260
Atmospheric Pressure: 1007 mbar

Procedure used:  The calbration was conducted by direct comparison method against Pressure Measuring Instruments
Standard according to calibration procedure CP-P10, using " DKD-R 6-1 ; Calibration of Pressure Gauges " as
a guidelines.

Con

ion of this result of c: tion

1.Reference standards instruments :

Instrument Model Serial No. Certificate No. Due Date
1) Standard Barometer DPI142 1422505046 MP-0094-23 03 May 2024
2.This instrument was installed in vertical orientation and center of the dial was used as the reference level.
3.This result of calibration was made on requested at the point specified by customer.
4.Scale and conversion factor is 1 kPa = 7.50062 mmHg
5.This result of calibration instrument was in absolute pressure.
6.This instrument was used ciean air as pressure media.
7.The certificate is valid only to the item calibrated on date and place of calibration.
8.This Certification is traceable to the International System of Unit maintained through:-

-National Institute of Metrology Thailand (NIMT)

Calibrated by :  Suksan Khankaew Approved Signatory :
Issue Date: 23 April 2024 [ ]Phalinee Prabpaipal

[ ]Sura Suwannasri

[v/] Attapol Panurach
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Cerd. No, ¢ ACLI4100
Fages : 1ol

Calibration Certificate

Equipment : SOUMND LEVEL METER

Mamufscturer : RION

Model = NIL-42 7 Mizrophte LIC-52 (! Praenplifier NH-24

Serial No.: OUSSHZIT L 15TOTL £ 48067

I e UAEEFM M4/2558

Colition As Found - GO0

Customer ; URITED ARALYST AN ENGINEERING CONSULTANT (LAE)

41 501 UDOMSUK 41, SUKHUMVIT ROAD,
BARGCHAK SUR-DISTRICT,
FPHRAKHANCONG INSTRICT, BANGEOK 10260

THAILAND:

Location ; 2
Ambieni Temperature @ [N | b
Pressure [ IOLE &3 ) kP
Relative Humidity 500 & 20§ %%
Reeceived Dute 1B JANUARY 2024
Calibration Dote : 20-30 JANLUARY 2004
Date of Issue 02 FERRUARY 2004

Calibeatod by ¢ Mushakisrn Plastpaiian

Approve by : o w\r )

§  Thanakul Pechurai

Thiis cenificate (8 issad in acoonduncs with the neguinements of 1I30IEC 17025 standard, may not be reprodeced

ot than i full, except with e prioe writien approval of the hesd of Calibration Labormiory.

SITHIPORN ASSOCIATES CO., LTD.

CALIBRATION LABORATORY SITHIPORN
44148 Sriiharn Food, Rengimn, Bengpled, Bonghok W70 Thalnd assoclates
Tal +68 233 &1 el ealbrotiogSwthiphomcom BE-THA-TH K7

CALNRENCH 218k

Cert. Mo 1 ACLZ4180
Job Mo, @ VOSTACMST

Pages  © larE
Calibration Procedure ; CP-AC-01

Calibration Method :

This equipment wis calibrated by follow an IEC-61672-3 (200 3) Standand Tor sound lovel meter (SLM),

The SLM had tests i Acoustical snd Flectrical signal sesis of frequency welghting with Anechoic chamiber mnd Reference
Standdard nssruments.

o 1eats resuilts of each isems were made by obssrvation of ¢ah esruments display and also with SLM's dsplay,

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

Insirument Miudel Surkal Mo, Cent, No. D Dt
Wirvelorm Generator 132104 MYAED M EF-0009-23 O7-FER-24
Wivefionm Generatse 3X1R MYSII02742 EF-Mi-23 O7-FER-24
Diigiml Maltioneize 334114 MYSI2Z0104  EELBEP 300066 |3FER2
Dgien ] Ml tireeses 3M61A MYSI2200T6  EEL AP 30068 |3-FER-24
Diigital Multimeser 4414 MYSNO2E1T3  EELBP 310365 |4-FEB24
Programmahle Atienuser MAT=1070 A210014 EF-0011-23 08-FER-24
Conderser Micropens 4180 2070 A-1001-25 14-FEB-24
Measuring Amplifier AT AL FSEMHEE AN-N002-25 |4-FEB-24

2. This wessalt of calibsration wiss found sozurme as shown on dme and place of calibession foe this calibeaiad inam only,
. This centificale i mmivcablu jo fhe imemational syssem of it madssined w2

1.1 Nuonal Iistinne of Metrology (Thadtand ).

3.2 Thastand listitee of Scientific and Technological Research (TISTRL

targripaye

wnanslumuey
SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY SITHIPORN
484 Brinthorn Bond, Boangiumi Dangpiad, Bengint, 15000 Thationd dssociates
Tl +08 2433 5371 £l oofbinlienihipharsas LTI T IPRS

TN E

Ceri. No, 1 ACLI4100
Joh No. 1 VORTACDOST

Fages 1 3of%
summary of Measurement Hesult @
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Persmeser qam umcerininty of
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5. Mcoustical signad st of requency weightings
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3. Frequency and time weightings a | kHz [1E) 032
&, Long - term stzhility il l
7. Level lineawity on the meference level range 2 a3
8. Level lingwity inchding sho bevel range vonirel 02 LX)
& Tone burst respons: a2 ]
10, Peak C sl level 02 D35
11 Dreerbond indication 02 028
12, High leveel stshsifity al 0l
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Besult of cabibragion ;.
1. Absalute sensitivity
Refirence b Acceplim:
Acoustic Signal Value Dievintion Limit
LB b LdR ] (L8] [ F]
Y19 193.98) LAk ] L1 =03
1, SefFgemerated noise
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2.2 The mierasphone af the smund hovel metor was replaced by elecirced signal inpm deviee,

Frequency Mcisiarn valus
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© - weight 195
Flat 50

3. Acousticed sipmal teses of Trequency weightings
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4. Elesirical sigeal tests of Frequesey wighlisgs
Woighting seswoek seaporm: with mbstive i | kHz
Frequency Derviggion from varicus froquency wielghting responss curve (481)
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7. Level Haearity os e relerence level range

Asticipaied | Measored | Deviaed | Aceepaasce
Vil Value Vabie Lo
{8 ) LdB 3 B | (4B )
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1080 1080 ol +1.1
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. W all WLl
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] B0 i +1.1
B T il w11
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. Laved Boearity inchading the level range eontrol
Aniicipaied | Messured Dewvinsed Aoepiance
Range Ve Valuz Value Limits
{dB) (&8 ) (4B } L4l §
Auln findd 94,0 0.0 =11
. Tame Burst respainse
Time Tone bursy Astizipaled Messured Dievizsed Acrepmancs
duration, Th Cyele Valee Valuz Value Linita
Welghiing (ms ) (4R} Ld# ) (dB} (dB )
025 I DOE G 13e 0l 1.5;-50
Fast 2 3 170 1170 0 10;-23
2 o0 1340 1340 1 w0
2 |3 1 TR i 15350
Slow
2 &0 1276 1276 0 w10
025 I 90 UES Rl 1.5 ;50
SEL 2 L] &I} 1080 iK1} 10:-24
206 ) 1250 1261 mi £1.0
10k Fesk © sound kevel
Wumiber of cyele Aitticipered Muasurod Deviabed | Aocepimce
in Value  |Walue, Lopeak|  Value Limits
text signal {dB {dA ) 1 d8 | {dB }
Crontinumns 1350 1330 L) +3.0
One 13164 1359 -5 ]
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Continums 1330 130 0 2.0
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Megaiive Ball cycle 1354 134.2 -2 =10

gy

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

45145 St oot Bong i, Eongpi e, Songeok. K0 Thalland
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SCTR-TE 10
CALIRATION

Cert. Mo @ ACL24100
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Pages - Hold

11, Cverload indica o

Mebeammared value | 4B ) Dreviatad Acveplance
Passative Megative Walue Limiis
one-half cyele | coe-half eyele (R ) LR |
BT |7 0o wl.S

12. High leved stshiliy

SLM Disploy | SLM Display Dewvinged Accepimnes
Froguoney ai initisl o fimal Value Limiis
Wisigheiog. (4R | {4} LR } Gl )
A = wight 13740 L3700 o 0.3

The reporied wnceriainty s bosed oa o standard uncestenty muliiplicd by covemngs Beter k =2

or my value Sallowing calenlaton peoviding a lavel of confidence of approvimalely 95 %
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Calibration Certificate

SMND LEVEL METER

RIDN

ML-81 / Misruphone UC-32 / Presmplifier MH-24
D09 ¢ 196122 J S0424.

UAE EFM. 2564

GO0

Pages :  1of¥
M
Calibration Certificate
Equipment : SOUND LEVEL METER
Manufacturer RION
Msdel : NL-42 ¢ Migpophone DE-52 / Preamplificr MH-24
Serlal Mo DONEATE ! 157966/ HI3T1
T M UIAE, EFM.IN52 564
Condition As Foamd ; GO0
Customer : LINITED ANALYST AND ENGINEERING COMSULTAKT (UAE)
H1 500 UDOMSUK 41, SUKHUMYIT ROAD,
BANGCHAK SUB-DISTRICT,
FHREAKHANDMNG DISTRICT, BANGKOK 10060
THAILAMNI,
Laosathon & =
Amblent Temperatars : [ B0+3) b
Pressure : (101323 ki
Redative Humidity : 300 20 ) L
Reeelved [hate ; 21 DECEMBER 20023
Calibration Date 2 1H-15 JANLARY 2004
Dhate of Dssue © 23 JANLARY 2004
Calibruted by @ Bathaborn Fisimpaizm

Rl

1 Thanskul Peichumi

This certificate is isswed in accondmes with the roquinamenis of IS0AEC |25 siedard, may not be reprodused
other ihan m full, except with the prior writion spproval of the bead of Calibrstion Laboratory.

Cuslomer : UMITED AMALYST AND ERGINEERING CONSULTANT (LAE]
Bl 301 UDOMSUK 41, SUKHUMVIT ROAD,
BANGUHAK SUR-IMSTRICT,
PHRAEHANGNG DISTRICT, BANGKOK 10260
THAILANIL,

Location : -

Ambient Temperature : {200 £3 ) b ]

Pressare {1053 3} kPa

Relative Humbdity : | 500 £20 ) %

Recebved Date 21 DECEMBER 202}

Calibration Date F-19 IAMUARY 2014

Date of Issme ; 22 JANUARY 2014

Calibrated by : Withakeen Plamtpeiisn

i g,

{ Thenskul Pechurni

This certificale is issued in apcordence with the requiressenss of ISOVEC 17025 standard, mey nm be reproduced
oiber tham in fll. except with the proe wrinen approval of the kead of Caliation Laborarory.
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Calibration Procedure : CP-AC-
Calibration Method :

This eqipmont was cafibraned by folloo e FEC-61672-3 (201 5} Smnedard for sound level meser (SLM],

Thee SLM had etz 1o Acowstical and Electrical sigral tests of fnoqeoncy weighting with Anecheée chember and Refimenee
Simiderd Instraimenns,

Fur tuss results of each itesie were made by obesrvation of each Instrmmeres display and alse with SLMs display.

Condiglan of this result of calibratien :
1. Reference Stendard Instrumests -

nsirument Model Serkal Na, Crwt, Mo, e Dhaie
Waveform Gemersior EErITITY MYSR0IT0G EF-0008-2%  07-FEB-34
Wiwstorm Gemsmmior EE MYS2300742 EF-Hii0-21 07-FEB-24
Digital Muliimeter AMEIA MYSEODUE  EEL.BP 5006 13-FEB-24
Diggital Multimeter IMELA MYSII076  EEL.BP 20266 13-FER-24
Diigital Muliimeter ETETIES MYGO042T3  EEL.BP 314066 14-FER-24
Progremmable Athemmine MAT-1070 BI04 EF-0011-23 UB-FEB-24
Condenser Microphase 4180 2577900 AAIOOL-T)  14-FER-24
Mesaring Amplifior HA-42KA1 Tadnass Ad-302-11 14-FEB-24

2. This resubl of calitrsthon was found accurste a8 sbown on daty and place of calibration for this callbred liesm enly,
3. This censficate is traceable w the intematicnal system of unit maintmined at :

3.1 Mational Instinare of Metrodogy | Thallssd),

3.2 Thailand |nsiitute of Seiemifie and Techsolegical Ressarch (TISTRI,

'
wnenslumuny
SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY SITHIPORN
A5- S5 Frirnom Rood Sangmariu SongRud. Bonghnl 10D Thalars A5S0CIAELE
Tod oD MEBEIE Emol: cofbmtonglchiphomoom :"‘f;‘_":"_:_‘::_
Cirl. Na. @ ACLZHMY
Jab Ne.  : VORTACHIE
Fages  : JofE
Uncwrtainiy P o o e
Parameter — uncerisinty of
meeasuremeni (dE}
1. Abenlule sensitiviey 0z MiA
2 Salf-gencraied nois: 2 A
3. Acousiical signal tess of frequency weightings
125 He 03 L6
1000} Hx LE] 0
RO00 Ha a3 ay
4, Elesrical signal sests of fraguency welghtings
Fear 10 Hz o4 kHx o3 o6
For =4 kHz os 10 ke LK) 0?
For = 19 kliz o 20 kHz - £
3. Frequency and sime welghtngs ol | kHz 82 a2
. Leng - iorm sability ol 0l
7. Level linessity om the reforancs evel range a2 03
4. Lavel lineerity including the level range control ¥ 03
8, Teot: burst resporse [FE 0,3
10 Peek C soumd level 02 03%
11, Crverond indication o2 025
12, High beve] stabilisy ol i

sl 7
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CALIBRATION LABORATORY SITHIFORN
AR Bienihorn pod, Bongbuming Bongpied Borghos, K00 Thalars ASSOCiETes
TAL*EABMAIRIN G cokbitiongetihiptom pom T
Cert. Mo, : ACL24049
Job Mo, 1 VOGTACIHIZS
Fages = dofR
Hesult of calibration ;.
1. Absobute semsitivity
Reference Musred Accepuee
Aceiialic Signal Value Drovistion Limit
[dB ) i § {dB ) RiB )
9319 (9198} 3.0 as 13
L. Self-generated moise
2.1 Hommal jest
Mezsured Yalue
(4B §
14.8

2.1 The microphone of the sound level meter was replacod by electrical signed inpm device.

Froquency Bdemwared value
Wighting (am )
A - weight LA
- wright 178
Rl 256

L Acoustical sigmal tests of freqeency welghtings
Mister free-leld amustic responsg ai » bevel of £4 d8

Frequency Deviation from verlows frequeney weighting responso cerve (dB)
iHz) Apeiplagie
Flat C-weight A-weight
igh ul
125 0.1 a2 02 x15
LIHHI o Q0 [T ] * 10
AHK) 02 ALl a3 5.0

wna}::'%g_

SITHIPORN ASSOCIATES CO., LTD.

CALIBRATION LABORATORY SITHIPORN
adi- 45 S o Songiuny Bengpiud, Baegesk, 0900 tholang assoclate
Tod +56 2433 BIS £l | SORe OO N RSITDR OGN gm\ﬂlﬁ

Cere Na. @ ACLI4049
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Fages : SofR

4. Electrical signal fests of lreguency welghiings
Weighting network. respomse with eclative 1o | Kz,

Freueiy Dresviation foen viri o freqeeacy weighling responss carve [d8)

Lt Fla Cownghi Acwuight A'W_m,'m
Limits.
(2] o an @0 b2
125 no @l an LE]
250 ng a0 a0 ild
500 o ol a0 Ll
1000 no al ol e
20 e ai &0 w2y
40K e an a0 ]
Lol ne al al +50

5. Frogeancy amd time weightings at | k
5.1 Prequeny wesghtisgs a1 |

EF

Amiivipaied | Messured Devigied | Aseepiencs

Frnquncy Valw Wl Vst Llanits
Weighttag ) (d8) (de ) Lk )
A - Wl gt #40 B i +02
© - weskght WO Lkl [ +02

Flar i) w0 (5 +02

5.2 Time weighting o | ki

Amiivipaied | Mensured Deviaed | Acceplanee

Fosguency Walue Wl Valee Limits
Weighttag (il (a8 (dH) {dB1
Fust Eall Eal] [T 401
Slirw w0 bl [ +0.1
Leg bali) Ll ug w1
o, Lang - term saabiny
SLM Dsplay | SLM Displyy | Deviued | Acceptance
Froguensy & initial atfial Vidue Limits
Weighting (8 (dB ) [dE } (3]

A - weight fal) w0 (i) mﬂ;’l“m

SITHIPORN ASSOCIATES CO., LTD.

CALIBRATION LABORATORY SITHIPORN |
-4 Sintton Rood, Bangiumiu Bangiiud lorgkok, 19200 Thalked i550C|ate
Tol +28 MIBIH  EmolcolbeotongEeiiphomesm a1 7

Cert, Mo, 1 ACLL404
Beb o VOETACIOM
Pges [

7, Leved linearity sa the relememce bevel range

Anticipaied | Maasersd Dieviated | Acccplance
WValie Walue Value Limits
(4B } LB ) A i [dE |
157.0 1378 il LA
1360 [ELTH an Lh!
1350 1350 an N
i34 1340 an £1,1
1334 13500 on 1,1
130 1320 an + 11
1310 1310 ou +1.1
120 1200 L] |
1240 1340 2] AN
LIEE] 1en o0 0.
14 1140 o0 20
[T 109.0 oo 211
[CE] 040 00 %L1
w0 et [ @l
o 4 0 d L
0 o (5] 2|0
Ll Lt L5 L3 )
0 T o ® L1
740 140 o i)
@a &0 [T & .
o a0 0.6 =11
00 390 [ £ 1.1
i 40 [ & L
Ras) a0 e w1
] 440 i = |1
el LY 4.1 =11
He 39 41 +1.1
ne ot ALl 1l
190 2R0 ALl 1l
mn 279 Al + 1.1
i 29 Al +1.1
16 248 412 1.1
50 MR 4.2 all

SITHIPORN ASSOCIATES CO.,LTD.

CALIBRATION LABORATORY SITHIPORN
SEARY ST Ben B, BerEL, Bsgeok, K100 Thaksnd assoclate
Tol MIBII3BIE  Emol cofroicnfiskrphorncom s s

Cert. Mo, @ AULI404
ol Ne. ! VOSTACEM

Pages : 7008
& Luvel linearity includlng the bevel rangs control
Antigigesed Measuned Dreviated Acrupeancy
Bomge Walug Walue Walue Limis
(B} LR i dB ) 1dB )
Ao 0 b oo =1
9. Tone burd risponss
Time Tone berst Anticiperied | Measured Deviared | Aocepuance
durmion, Th Cyele Valug Wl Wikan Limits.
Weighting Lms ) (B b (B ) 1dB ) fdB )
024 | 108.0 107.9 =01 15 ;5.0
Fast 1 B 1174 T (] 18525
200 A 134:0 134.1 (1} 210
Slorw F £ 1081 108,00 L) 15:-5.0
L B 1274 127.6 oo 1.0
125 1 S0 3.9 0.1 1540
SEL b ] 084 108.0 an 1.0;2.5
200 A0 1280 1281 al *1.1)
10, Prak © soum fevel
Maniber ol cyels Anticipaed Measured Deviaied Aczeplanc
in Valus Villue, Lepeik, Walue Limits
et signal (ol ¥ (B} {dB ) (-]
Contimom 1334 1334 an =30
One 1364 1357 T =10
Mamber of cycle Amicipated | Memred Prevised Apzeplanes
in Valus Valus Walue Limits
s signal LB ) (4B b R ¢ (€]
Contimoes: 1330 13310 o =20
Poitive half eyele 1354 1352 2 0
Mggative half ok 1354 1352 0.1 =11

enmslumuny,




SITHIPORN ASSOCIATES CO,, LTD.

CALIBRATION LABORATORY SITHIPORN
Azt a2 Srintnom Rooc Sungoum Rargp ki Rangkne, 0700 Thasare associate
TaL B MBI bl colbeateaReitiphomaeom clasvanlind e
Cert. No, 1 ACLI4MS
Job No, 3 VOFTACHS.
Pages 1 Sod&
11, Overioed indiestion
Mensured vadee { dB ) Dievizied Azcepiance
Fusilive Megaiive Vilee Limits
onc-half eyele | one-ball cycla {dB) (B}
s (2] 0.1 £1.5
1L High liv el stahility
SLM Display | SLM Miaplay Dievinbed Accepiance
Froquomcy o initinl o firal Vil Limits
Weighting il b AdB ) [d# ] (a8}
A wight 137.0 137.00 04 LS

T seponiad uscertinty is bosad on 8 sandrd uneeriainty muktiplied by coverage ficior &

or sy value Ellowing cabeubilion providing & lmvel of confidence of oppeovdmasly 95 %

_— End of Calibraties Certificare
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SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

AS-AE Sainena Bood. BOFginey B Bingtok, W00 Miaksnd
Tl +50 2433 A1 Emod- coltrotionTsihiphoencom

Calibration Procedure : CP-ACO]

Culibration Method :

SITHIPORN;

AL

B TIS LT
CARRATON T

Cert. Mo @ ACLZ4058
Job Mo, @ VOSTADHI

Fages : 2aof8

This equipmeni was calibraed by follow on JEC-61672-3 {2003) Standard for sound level meter (51841
The S1M had jests to Amoustical and Elecirical signed sesis of frequensy weighting with Anechoic chamber mmed Feoforence

Standard Insirumens,

TFar tpsts resulis of eoch flzms were made by olservation of each Inssuments display and also with S16's display.

Condition of this resull of calibration :
1. Reforenen Siandard knstrumenis ;

skt Modd Serial Ne,
Waveiorm Generstor LA MYARDL 076
Waveform Generator LTl MYSEI0a742
[Drigital Mubtimier TdR1A BYE1220004
[Digital Miukime ter LTS MYSI20076
Diigita] Mipkimier Ma618 MY E2AZTY
Prugrammablo Alleestior MAT-1070 S04
Condenser Misrophone 4180 2977000
Mesering Ampiifior HA-4ZEAl M50

Ll Na,
EF-RNR-T3
EF-INN0-13

EEL.BP 34066

EFL.BF 204066

FEL.RF 314066
EF-IH11-13
AX-1001-13
AA-3002-13

Dhuw Daty
A7-FER-24
07-FEB-74

13-FEB-24

13-FEB-24
14-FER-24
E-FER-74
14-FER-34
14-FER-I4

2. This result of caliteation was found scouraie w shown en date med place of calibration Tor this calibrsed iem ooy,
3. This cenificate is traceable o the inemational sysiem of unil roaintemed al ;

31 Matiomal Instituis of Metrology (Thailmd).

3.2 Thailand [nstitute of Scientific and Technobogival Research (TISTR],

mna/_p‘lym

Cert. Mo 1 ACL24058
Pages @ lafl
. .
Calibration Certificate
Equipment : SOUND LEVEL METER
Manmfacturer : RION
Muslel ¢ ML-42  Microphone UC-52 7 Preamplifier MH-34
Serial No.: (HMCHTR0 | LBEIT § 90415
1D Noz UAE.EFM.INTI2564
Condithen As Found ; GOOD
Customer : UNITED ANALYET AND ENGINEERING CONSULTANT {UAE)
1 S0 UDOMELE 41, SUKHUMYIT ROAD,
BANGUHAR SUB-THSTRICT,
PHAAKHANGNG ESTRICT, BANGKOH 10260
THAILARIL
Lascation = =
Ambient Temperatore @ {230 £3) N
Pressure : {1013 £3 ) Pa
Relative Humidity 1 {500 +£20 ) %
Received Daie © 21 DECEMBER 3123
Calibration Dube : 18-19 JANUARY 24
Diate of lsswe 22 JANUARY 304
Calibrated by : Hutakaen Pisuipaisan
Approved by : e M
| Thanakul Petchural )
Thiis e s s in with the reque of ISOVIEC 1023 standerd, may not be reproduced
otheer then in Bull, except with the prior writton approval of the bead of Calibration Laborarory. N
wnenslumuny
SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY SITHIPORN |
451411 Srinthorn Bood, Borgburns Bongpkod, Bongkst. 10700 Thaiiond associates
Tl 8 AT EAT Imezl eotetiorSiihEhoen o :f:::“::ﬂ
Cert. Mo @ ACL24050
Job No. @ VORTADMI
Pages  : 3als
Uneertsinty Maximum-permicted
Parameder umsertainty of
)
measurement (5]
1. Absolue sensitiviry 02 WA
2. Seif-gonorated noise 1% A
3. Avoustical signal iesix of Bequency welghting
125 Hz 0.3 &
N Bix 3 s
SN B 0.3 L)
4. Elezirseal signal iests of Teguency wightings
Far i1} Hz o d kMg 0.3 s
For > 4 kiz s LkHz 0.3 L)
For = 10kHz to 20 kHz 7 1.0
5. Frequency ood time welghiings ai 1 kitz 0.1 02
i, Lamg = term starhility ] [
7. Level linearity ci the refenence level rmsge 02 a3
B, Lonel linearity mecluding the level rmnge cosenl 12 L]
4, Tane burst response 0.2 LK)
10 Peak  sound level 02 035
11, Oviertsad indbeation 02 02
12 High level subility i ol

e




SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

adi-asifi Srihem Rood, Bangbumu, Bongpus, Benghok, 10300 Thaknd
Vil +£8 2431 833 Erma

SITHIPQRN
b REC-TI-TE 1085
BRI B

Cert. Mo 1 ACLIHSD
JdobrNe. @ VOSTACGY

Fages dalR
Hesult of calibration ;
1. Absalwte sensitivity
Refizence Measured Adreplaneg
Acoustic Signal Walew Deviation (]
LB LdR § (am) il b
939 (93.98) e L =03
% Sclf-generated noise
2.1 Mommal tesi
Ml Vilpy
(dE )
4.0

22 The micraphans ol the sound loval meier was reploced by elecaneal signal inpar devies.

Frequency Messured valus
Wielghting (it}
A - weighi 120
- weight 189
Fim 242

A Aeousticsl signal sty of frequency weightings

Mimer free-field acoustie respodse ats level of 524 &8

Friquency Dewiation from variows frequency weighting response curve {dB)
(Hzh g Arzeptnee
Flr Cweight Awiright Limits
125 0.2 0.2 02 413
L i1 1 ol + LI
A0 1B 19 [ ] i

lﬂﬂ;ﬂm 3

SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

At Srintom oo Banghumng g Rengeok, W00 Thaknd
Erval el nfPe o n e a

Vi +E0 2459 B3

SITHIPORN |

ALSOCIATES
S-TELTE TIN5
ZamARTION BT

Cort. New : ACLI0%0
Job Mo, 1 VORTACDIRY

SITHIPORN ASSOCIATES CO,, LTD.
CALIERATION LABORATORY

-GV S o Bongbairming Bongiiud Bangbok, R0 Thadiond
Tol 400 M3IEIN  Emoll colteotioniatiiphomoom

7. Level linearity aii the refermoe bevel range

SITHIPQRN

AECTIEP TR
oo g

Anticipated | Memsured Deviesed | Acceplance
Value Valer Valie Limiis
LdE ) [0 B 0B )
1370 13570 o0 L
1360 1360 [ w1
1350 1350 [ 40
[BLL] 1340 1] 2 1.1
|30 [EK] [ 2] % .1
1120 [Rr81) 0.0 £1.1
1110 1310 [ 411
1200 1] [ 4 L1
1240 1.0 [T i
110 1190 [T
1140 114.0 0o
] ED [T
10 (L] (1]

il ol n

S 54,0 [

5y 851 ol

&0 B il

00 T [ s 11
780 4,1 i Ll
480 8.1 [Tl L1
4l [T [T + 1.1
00 1 wl + 1.1
40 e a0 #1.1
49.0 400 an w11
A0 o an 11
S 180 oo +1.1
MO 40 an + 1.1
300 303 [ bl
20 10 o 0
250 FrT) 0 + L1
nh 1 00 t1.1
%0 158 0.1 411
250 180 1

a1 ‘ona;j‘m y

Fages  : Saf®
4. Elecoriesd signal tests of frpmency welghtings
‘Weighting nerwork response with pelitive 1 1 kHe
Frequency Dieviation frem vesrioas feguency weighting respores curee (dB1)
() Accopance
Flai Crweight A
weigl wright Limiis
L] A @l 4.1 w1
25 an 00 0 1.5
250 i [ i) +1.5
500 an 5] 1 +1.5
1400 an ] i) +1.0
2000 an [ 00 +10
00 a0 [ (] 1.0
BOG0 o [ i} +4.00
8. Frequency snd time welghtisg of | ki
5.0 Frequency weightings a | kHx
Antic ipeted Measieed Dievated Acceplanee
Frquenzy Value Value Vihie Limiti
Weighting Ldf b Ly LdB ) [E ]
A - weight B0 LA o £ 0,2
- welght [ w0 i =02
Fla i 0 A & 02
52 Tine weighting ot | kiiz
Amicipated | Msasered [N y—
Frequency Valug Value Value Lisnits
Wisghnig LR LBy {di) 5]
Fasi wa W i £
Slow Wi Lail on + 01
Leg el A an &I
. Lo - term stubility
SLM Displary | SLM Diiplay | Devistad | Acopismoe
Freqaency t imitial at fial Wil [
Weighting [ (&) (25
A - weight L] S0 [
SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY SITHIPORN
55 Srinthom Bond. Banghurna, Bongriud Songeok 0700 Thisked associates
Tad 26 7413 MmN Fmail: callbrosinnd e thiphoenoom MLCTHS-THS LIS
CAUREATON M

Cert. N, @ ACL240EH
Jubs M. VIDRTACHIG

Pages  ; Tol&
& Lavel linearity inchsding the level range control
Anticipted | Mewswed | Deviated
Range Value Valug Value
(dB ) (i (B )
Aty S .0 L
. Tane bwrst response
Time Tom bital Anticipred | Mewwed | Devined
deration, Th Cyele Walus: Value Walue
Waighting. | {m) fait) tam} (LR
1] I (IR 1o L1
Fiad a E 1 11740 [0
204} (2] 1340 1340 b
Show 2 L] (D) 108D a
2 B 1274 1276 an
0rs 1 9.0 489 L1
SEL i L] HIED 10D o0
M B 1280 1260 o
18 Peak C sound bevel
Mumiber of cycle Anticipanesd Measiired Dhvintiosd Ascepane
in Valuy “alun, Lepoak Vil Limits
125l signal {dB ) L dB ] LB ) LdB )
Conlinuous 1330 1330 Ol +30
e 1384 136.1 03 +30
Numier of cyele Anticipeted | Mussuned Dievisied | Aocepimos
in Valug Valug Vil Limirs
test signal L) | dB ) [ dB ) 1 dB §
Conlinuous 133.0 133.1 0.4 *20
Fositive half cpele 13454 1353 -1 e
Megative half oyele 1354 135.3 -1 L0




SITHIPORN ASSOCIATES CO,, LTD.

CALIBRATION LABORATORY

SITHIPORN ASSOCIATES CO., LTD.

A

iy
SITHIPORN ﬁ;

CALIBRATION LABORATORY
i i i ) a7
R Do———— R

SITHIPQRN
a5 Srinanom Rood: Bangiunmin, Bongpiud Borghos, 306 Thabora Associates
FOLMOPTIBEE  Emol rcoRteotongieEnpnom om et
Cert. No. @ ACL24050
Jab Na. @ VORTADHI
Pages  : BalR
11, Drveriosd indicstion
Muasured value { dB ) Dievimsed Apcepmee
Fusilive Magalive Value Limits
ome-hadf cycke | one-half eycle (3] B §
"7 BOS 02 k)
12 High level siahiBity
SLM Display | SLM Display Dieviael A
Frigery o imitial o finad Value Lismis
Weighting 1B ) (A} (i ) (i)
A - weipht 13700 1370 o .3

The reponed unceneingy (s based on a sandard encenaingy mulliplied by coverape fictor k =2

o any vake following cakeulsen, providing @ lvel of cosfidence of approximalily 95 %

End of C: Ceniificaie

oneri

Cert. Na. ¢ ACL24iS
Poges 1 1ofE

Calibration Certificate

Equipment :
Manufscturer :
Maodel ;

I Mo,z

Comditien As Found :

SOUND LEVEL METER

BB

NL-42./ Microphone UC-52 ¢ Presmgpdificr NH-22
OOA0HUEL (186171 § BT

UAEEFM 0082564

G000

Customer @ UMITED ANALYST AND ENGINEERING CONSULTANT (LAE)
&1 SO0 UDOMSUK 41, SUKHUMVIT ROAT.
BANGCHAE SUB-DISTRICT,
PHEAKHANONG DISTRICT, BARNGEOR [0260
THALLAND.
Lacation = -
Ambient Temperature © [ X N | gt
Pressure : CIOLE =3 ) ki'a
Retative Humidity : i SO &0 ) *
Heeeived Date : 1B JANUARY 2024
Calibration Date = 293 JANUARY 04
Dt oF Dssue ¢ 12 FEBRUARY 2004
Calitwated by : Mathaliorn Plsstpatan
Approved by @

7%

| Thanakul Petchursi

This cerdficate is lssusd in acoordance with the requirements ol ISOEC 17025 standard, may not be reproduced
wdher than in full, excep with the priee wrmen appeoval of the hesd of Calibration Laboratory.

Lana'n‘himqu

SITHIPORN ASSOCIATES CO., LTD.
CALIERATION LABORATORY

SITHIPORN
ABFAE Senihom Enad, Bonghurmna Srngpha, Bangeok (0700 Tralond associates
TalaBZIININ ol colbraiongasthiphomcomn T 1S
Py
Cert Mo @ ACLM098
Job Mo, = VOSTACTOST
Pages : JofE
Calibrathon Procedure - CP-ACA)

Calibration Method :

This squipment wes calibrated by follow on IEC-61672-3 {2003) Stenderd for sound level meter (SLM)L
Thie 1.0 had tesis in Acousiical end Edecirical stgsal wests of [requenicy weighting with Anechoic chamber and Reference

Siandard Instrumeanis,

Far iests results of 2ach esis were i by obsorvalion of each Instremenis. display and also with SEM's display,

Comdiclon of this result of calibration :

| Beference Sundard Insinumess ;
Tt rmmimi Muodel Serial Mo, el Nu, Dium Date
Wavelonm Jeneraior LEAITIEY MYSEDL HTE EF-A-23 07-FER-24
Waveliorm Gemernior LELIRNL] MY SHI0ET42 EF-RI0-23 07-FER-24
Drigital hultimotur a1 MYS1220 104 EFL.BP 300266  13-FEB-24
Drigieal Multimeter L RTARY MYS1220076 EEL.BP Z#W0266  13-FEB-24
Diigital Multimeter LIRS MYBN24273 EFL.EP 30266  14-FEB-24
Frogrammable Alenuior MAT-107 2000114 EF-00I1-233  (B-FEB-24
Condensar Misrophons 4180 2577000 AA-T000 23 14-FEB-24
Mcmsmring Amplifier NA-42KAl L] Ak-3002-23 14-FEB-24

2, This result of celforation was found pecuraie as shows on daiie amd plice of calibration for this calibessed fiem only.
3. This cenificens |s maceabile w he intermarionsl sy st of uni mainismed of :

3.1 Wational Instswne of Memology {Thailord).

5.2 Thailand [nstivste of Scizrific and Technologicsl Research (TISTHL

m;:lglm«}y

SITHIPORN ASSOCIATES CO., LTD.
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Uncertainty Maximsm-permitsed
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1. Absalule sansitivity 2 HiA
2. Self-genermel mois: w2 HiA

3. Acoustical sigeal tests ol egency weighiings
124 Hz 03 i
1000 Hz 3 .6
BIHKI He 0.3 07

4, Electrical signal beses of frequency weightings
For 111 Hz 40 4 kFlz 0.3 5
For >4 kHz 10 10 kHz 3 07
For = 1 kHz 10 20 kHz Lo
5. Frequency i time weightings al | kHz 0z 0.2
6. Long - term sinbality 0.1 i1
7. Lewel Bmearity en the nefienmee level range a2 03
& Level Bmearily inchading ihe lovel mage vonirol 02 03
%, Tomg barsi nospanse 0.2 LA
00, Peak T sonnd Revel [iF 038
11 Orverlnad indication a2 .25
12, High level sahility ALl 0.1
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Resubi of calibration ;.
1. Absobute sensitivity
Reference Imazured Acoeprance
Accuslic Signal Videe Dovialion Limii
ida) ddB ) 1dB§ (dA )
919 (9164) 38 o 1.3
2, Seli-generated moise
21 Niresal sest
Measured Value
iy
14.6

2.2 The microphone af the sand kvel meter was mplaved by elecrical sigeal inpm deviee,

Froquenay Migsired wala:

Wiighting ¥}

A - wesight 1018

C - weight 163
Flat Fall]

X Acoustical signal iests of frequesey weightings

Peleter Tree= (ieli) acosstic responss at a bevel of 34 4By
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Froyjuency Dieviation from varous Sequency weightisg resposse curve (B}

e Flat Cowaighi | Aeweight Assapacs
ity
Al e 02 -0, 120
115 i 0 L1 1.5
50 iy 0.1 -0 *1.5
0 iy i L1 215
1000 i i L 210
2004 Ll [ an +10
A ol 0o an 1.0
B ol no an 250

5. Frovessy snd fime welghtings st 1 kHz
5.1 Freguescy woghSng: s | kHz

Asgicgated | Mizsared

Froqumey Valu Vali: Valuy Limits
Woeightny {dB ) () Ldf ) (di
A - weight .0 .0 ) w02
C - weight M0 9.0 o #02

Flat M0 5.0 [T 02

52 Thne wetghting ar | kHz

Asticipned | Messnd

Dvimied Arcepance

Froquensy Valua: Vake Valup Limits
Waighting (4R ) LdA ) | dB ) [ di )
Fast 40 [T i &0
Show 4.0 940 il 0
L o) udn il 01

6. Lisng - berm siability

LM Dispiy | SLM Display

Devisted | Accepmmo:

Frequency al it ak fival Value Limis
Weighting LdR 1 A dfi [ 5]
= oan W i |

Freguency Dievistion from varks frequency weighling respomss curve {dBj
b} Flaz C-weighi Acweight M:.ew.:m
imi

135 04 s 0s £1.5

10141 na a0 i) LU

S0 1.0 10 1.0 £5,0

e A
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Anticipaied | Moosirod Dievingsd | Aveepumce
Valae Wl Valu Limies
(48 } i df 1 dB i {48 b
137.0 137.1 &1 L
1380 1361 al & 1.0
1380 1351 ol £ LI
1340 1541 ol =1l
B30 B30 o0 & LE
1320 I3 L1 =1l
1310 13 0o &1l
12940 12,1 il w1l
1240 124.0 (] =1
11%0 1151 (4] =1l
1148 114.1 .l =11
1085 LA [ A £1.1
L] (] (1] £
w0 Ll il il
fat] 2.0 0 &1
B0 L] o 11
L] Bl [0 £ 1.1
790 0 i !
T40 T4.0 nn &0
“wo w0 nn 1,1
(sl LAkl oo + L1
00 4 i & 1
0 =0 i &l
480 4040 o 41
A 440 oo £ 1.1
i 380 oo 2.1
Jan M0 o0 # L1
ElT 9% .1 .1
9.0 189 A1 211
2R0 Pl A0l =11
i e Al &1
260 259 &1 w11
250 249 4l 1.1
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A Level limearily including the level range eontrsd
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Range Value Value Vel Limits
(it ) CdB 1B ¥ I &l )
Ama 940 0 L £1,1
%, Tunc burst respanse
Time Tome bursi Anficipated | Measored Deviated | Acceplmce
duration, Th Cyele Valoe Wilug Witk Limits
Welghtieg | () L) LB | idE ) (4B}
025 1 e me <01 1.5 ;4.0
Fem ;: L] 170 11740 0o L 2.5
00 &0 1340 1344 o =10
e 2 B iy 1080 i L5 ;4.0
200 A0 127.6 1274 oo 1.0
025 I L Bh 0.1 L840
SEL 2 8 & L0885 [ 1035
200 Ll 1330 1280 L) &1
i Peak © sound bevel
Mumber af eyele Anticipaied Measured Dewined Aueptne
in Value | Vila, Lepenk|  Value Limits
ipst signal [ (dR ) [di ) {dB )
Centinuos: 1354 133.0 0 430
ime 1364 1359 0.5 30
Murmser ol cyck: Anticipaed Measuwred Drevisned ArCeplimcs
in Value Wilig Valm Limiis
deat njgal [T (i} (dB) [dB}
Contimeous 1350 1330 09 =0
Positive half cycle 1354 135.] -3 1.1
Megati e hall cycla L1354 1351 .3 .0
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11, Onverload indication

Migzmared value (dB ) Devisted Accrplnes

Peaative Pegeating Value Limirs

ome-hall eyele | onealf ayele [ ] {uR

RS 80,5 [0 K]

12, High kvl stabdlity
SLM Display | SLA Display Drevimted Apcepance

Frequency it imitial ot final Valug Limits
Wesghting (d8) (5} (3] (48 )
A - weight 1570 1370 an 13

The repomed uncemainy (s bised on & stesdid uncemainty arelipliod by coversge ficor § =2

or any value following caloulsson.providing a lavel of confldence of approaimancly 55 %
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Calibration Certificate
Equipment ; SOLIND LEVEL METER
Masufscturer ¢ RICIN
Model = NL-A42 f Mismphone UC-32 7 Presmplifier NH-24
Sarial Mo CO<ESE2 ¢ 146172 /00727
1D N UIAE ETM. M504
Condition As Found : GO0
Cusinmer ; UMITED ANALYST AND ENQINEERING CONSULTANT (UAE)
1 S0 UDOMEUE 41, SUKHUMYTT ROAD,
BANGCHAK SUB-INSTRICT,
PHRAEHARORG DISTRICT, BANGROE 10260
THAILAND.
Location : -
Ambient Temperature @ L3 £3 ) .
Pressure : i1y =3) kPa
Redative Humidity : (TSR] *
Received Dute : 21 DECEMBER 723
Calibration Date : 1619 JANUARY 2004
Dhate of Issue : 22 IANUARY 2024
Calibrated by » Mahisboises Pouisl paisan

A 7 o/l

{ Thanaksl Peichumi |

This certifizate i B in avcondance with the requiressents of 1S0IEC 17005 stendard, may not be reprediced
arther thas i fall, cavep! with the prior writien approevel of S kead of Calibeation Laboramory.
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Calibrarion Procedure 1 CP-AC-3
Calibration Methad

This equipment was calibessed by follow on TEC-61672-3 (201 3} Stincind or sound Jevel meter (SLM1.

Moz SLM had tosss oo Acousticsd and Elscrical signal tests of frequency weighting with Anechei: chamber and Referesce
Szamdnnd Insiramizes.

For tests results of each ineis were made by obscervation of each Instremeni: display and sleo with SLbs display.

Condlthan of this result of calibration :
1. Ruforenoe Sisedend Instramsenss <

Lmatrumueni sl Barial Na, et Na, D Dade:
Waweform Oeneraior 04 MY4RDI 7076 EF-06-13 7-FEB-24
Waveform Goseralor 33511 MYS2302742 EF-0I0-23 07-FER-24
Drigital Multimeter 261, MYS3220104 EEL.BP 300206 13-FER-24
Digital Mubtimeter 14618 MYSI20076  EELBP 30266 13-FER-24
Diigital Multimeter 1A MYS00241T]  EELBP 310066 14-FEB-24
Frugrammabde Amemmioe MAT- 1070 2100114 EF-0011-23 O8-FFR-24
Condenser Microphoss 4180 2977900 AAINH-23 I4-FER-24
Mgasaring Amplifier WA-EIKAL ERET D] AAIIZZE  J4-FER4

2. This: resubt of caliteation was found accurale as shown on dme and place of callbmtion fo this cafbeated imm only.
3. This. cenificans |s waceable 1 the intermational sysiem of uns mainmined m -

% Natiomal Instiue ef Metology (Thailamdl

5.2 Thailand Instimte of Seiarific and Technnlogical Rusearch ITISTRL

i® m}pm _

'
wonanslueuny
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Pages @ 3arf
Summary of Miksreient Besult
Uncertaisty | Maximsm-permiised
Parameter wneertalsty of
(dBy
mwsuremest (di)
1. Abalule smsitivity a2 HiA
2. Sell-generaied noise 02 HiA
3. Acoustical signal tests of fequency weighiings
124 Hz 03 i
04N Hax o3 L6
S0IHI Hz 3 07
4. Fdcetrical mignald sesis of frequency welghting
For 10 Hz to 4 kifz 3 L6
For =4 kHz m 10 kHe 1%} n7
For = 10kHz 10 20 kHz - L4
3. Frequency and tisse weightings a | kHz 02 0l
6, Long - ierm ssability i1 LR
7. Level linearity on the refienmee Jevel narge 0z (5]
B Lewe] linearily meluding the lovel mnge conral 0.2 3
. Tome: bumsi response 0.1 03
1L Feak [ soend lewed 0z 035
11. Drverlead indication 0.2 023
12, Eligh level stahilily Ll al

tar;ﬂMu_
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Hesult of calibratbon ;.
L Absalute semshtivity
Relimos Pdemsred Accopance
Acmslic Sggnal Value Devition Limit
Gy LBy 1By (da )
93.9 193.5E) 51,8 i 03
1. Self-generated nolse
2.1 Nomuad st
Muasured Value
B ¥
14.8

2.2 The microphone of e scund kevel meser was rzplaced by vhecirical sigal input device,

Frequency B easiinad vala:

Weighting 148y

A - weaght 114

- weight 122
Flal 4.7

X, Acoustical stgnal iests of frequensy weighfings

Wirter free-field arcustic resparse at 8 bevel of 54 4B
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AT TH 1M
[

Coerl. Mo+ ACL24051
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Papm  : Sofk
4. Electrical vignal fesis of requency weighiings
Weighling network respense with selasten o | k.
Froquency Deviation o varioes froqeency wosghiing response curve (dB)

the) Flat Coweight A-weighi m
Limits
&1 Al i an 4210
135 L o an 215
50 an an o0 215
00 an i @0 =15
1800 an an o0 =10
2K an al o0 =20
SN @il an ma 0
B ao al &1 =50

5. Froquency ssd time weightings o 1 kie
51 Fraqueney weightings at 1 kHx

Amieipais | Memund

Theviated ACCEMENES

Frequancy Value Vil Value Limits
Wisighiing (d® ) [dE ) LdR b [L1EY]
A - weight 40 [T [T 402
- weight 0 940 [T +02

il w0 [ g 02

3.2 Time weighting ai § Kz

Anticiped | beanurnd

Frequency Vikse: Valus Value Limits
Weighting (4B} Ldf } [ (B}

Fast 940 ) o @1

Slow a1 4.0 i il

Leg 940 4.0 o wl

. Lang - torm stability
SLM Displary | SLM Diisplay | Deviend | Accepnce

Frequecy at initial at fimad Valie Linses
Wiskghting L dli ) (X0 (X5 (4B ) .
A - welght w4l i

L] L 2
a2

Frogiicy Devhution fom varsous frequency waighting resposss curve (dB)
(=) Flac Ceweight A-weight A‘:::"w
[

125 a0 al o1 =15

1oog o [\51] + 1.0

O 13 4 24 5.0

o
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SELTERTE 1205
T

T, Lvel imearity an ithe relerence lovel range

Asticipuid | Measmed | Devisied | Acceplace
Value Wil Vadug Limits
L] 1481 LdB 4 dB )
1370 137.8 00 ald
(£ 1] 1365 0 a bl
1380 1350 o +1,0
1341 1340 o +10
1350 1338 on 11
13z 1320 an + LI
131.0 130 an oLl
1220 1200 an Ll
1240 124.0 an & LLi
nsu 1150 an £ .}
1140 ] an =)
b0 R an £l
1040 M0 1] £l
w0 L oa w10
4.0 2410 kL]
=0 a0 [50) £l
L] B4l £1.1
T o L1 *11
740 D o L1l
2] 1) (] £l
L] L] g +1.]
0 Bl e £1.1
0 0 0 k1.1
450 0 0 ald
pah] 4.0 0 21,1
B = () 1.1
k] et [T + 1.1
300 Ftl ALl L
290 =9 Rl il
Ha 79 1 3n)
ne 29 ALl 2 L0
W8 e ALl LI
30 M ALl s Ll

Cart. No. : ACLIa1
dub Mg, 1 VORTACTHIS.
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B, Level Boearity lmcluding ibe level range control
Aaticipaied | Mesured | Devisted | Accepance
Range Valug Vil Value Limwins
{dB ) {8} LB b {dB)
Aulo L0 440 i 210

9. Totie hilrst respomen

Time Tome lurs Astcipmed | Messered Devated | Acceplanos
duration, Th Cycke Wi Value Value Limiis
Weghting | (e (8 ) (di ) (a8} (48)

24 1 106,10 [k ] -1 1.5 ;-50

Fast ] [] 1170 k1] an Lo ;-25
20 a0 140 134.1 il 10

o 3 L] 10811 L6 [ 14;-50
200 i 1276 1276 o L0

k23 1 bt GHA L1 15;-50

SEL z L 108.0 108D on 10;-25
200 200 1280 1281 .l 141

10, Peak © sound level

Mumiter of evcke Anticigased | Messurcd | Devimed | Accopumen
in Valua Value, Lepenk Walue Limirs
sesl sigmal (dit] 1d8 ) (] Gl
Continuoms: 1338 130 L] 3.0
e 1364 1363 -l 230
Mumber-of oyle Miasurod Deviated | Acespiznce
in Valug Vil Limis
vest sigeal b {di ) (am)
Continas 1330 [T 2.1
Peritive half cyele 1354 1352 0.2 ]
Megative half cycle 1354 1382 02 [T
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. [:E] -l 15
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it
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Uszdl 2567
List of Instruments Certification for Environmental Quality Analysis
No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of Remark
No. Calibration Calibration*
Equipment for Air Quality Analysis
1 |Analytical Balance TSP Mettler-Toledo MS204TS/00 National Food Institute, 2402420-003-01 19 Apr 24 18 Apr 25
(Readability 0.1 mg) Total Dust €252436235 Ministry of Industry, Thailand
2 [Analytical Balance Respirable Dust Mettler-Toledo XP6 / National Food Institute, 2402420-002-01 19 Apr 24 18 Apr 25
(Readability 0.001 mg) 8322373893 Ministry of Industry, Thailand
3 |uv-vis Spectrophotometer Oxide of Nitrogen Agilent Cary60 G6860A / DQE Services Co. Ltd. 5P24-018 9 May 24 8 May 25
Technologies MY15410009
4 |lon Chromatrography Anion Phosphoric acid Dionex DionexAquionRFIC / Archemica Lab Co.Ltd. Qualification Report 23 Apr 24 22 Apr 25
(s] Hydrochloric acid 220380031 Anion (ID#1047)
5 |Gas Chromatrography Toluene, Acetone Agilent System ID:CN11021007 Agilent Technologies (Thailand) Preventive 21 Feb 24 19 Feb 25
(GO Xylene Technologies 7890 / Co. Ltd. Maintenance
CN11021007 Checklist
6 [Atomic Absorption [Chromium, Chromium Fume Agilent System ID:G8A32A Thailand Institute of Scientific and MTC. ACL. No. 11 Mar 24 10 Mar 25
Spectrometer (AAS) Zinc Oxide Fume Technologies AR2OFS / Technological Research(TISTR) 358/67
MY13160001
7 |inductively Coupled Plasma Agilent System ID:GBO15A Agilent Technologies (Thailand) Preventive 4Nov 24 3Nov 25
icp) Technologies GBO15AA / Co.lLtd. Maintenance
MY18030001 Checklist
Equipment for Water Quality Analysis
8 [pH Meter Phosphoric acid Mettler-Toledo Seven Easy 520/ National Food Institute, 240171800101 11 Mar 24 10 Mar 25
Temp 1231155210 Ministry of Industry, Thailand
9 [pH Meter Mettler-Toledo Seven Easy 520/ DKSH  (Thailand) Ltd C07240167 9 Apr 24 8 Apr 25
1230525212
10 [conductivity Meter Conductivity S| Analytics Lab9s5 / DKSH  (Thailand) Ltd 24240057 11 Mar 20 10 Mar 25
16300356
U3t gluifin uauundad ueudt 1iudiiless aoudaunuii i
Vo fiRnsieseiinasgu ISO/IEC 17025 Page 1/1
UKUNITANAIUATIVADURANSENUAIINEBY
Tnssnslssmraaminadoudingd voausth Tndla tnwia afia (Uszmalng) $aia
Uszdnd 2567
List of Instruments Certification for Environmental Quality Analysis
No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of Remark
No. Calibration Calibration*
11 [8OD Incubator BOD Arco UCa-1320/ Technology Promotion Association 24TNI303 10 Feb 24 9Feb 25 -
(UAEWAO.015/2561) (Thailand-Japan)
12 |DO Meter vsi 5100/ Technology Promotion Association 24TW39 21 Feb 20 20Feb 25
118101863 (Thailand-Japan)
13 [cOD Reactor cop Hanna HIB39800 / Hanna Instruments (Thailand) Ltd HIT-2417-0568 25 Apr 24 24 Apr 25 -
(Heating Block) 1147807
14 [uv-vis Spectrophotometer Agilent Cary60 G6860A / DQE Services Co, Ltd. SP24-018 7 May 24 6 May 25
Technologies MY15410009
15 |Analytical Balance Oil & Grease Mettler-Toledo XSR204 / Technology Promotion Association 24MM293 11 May 24 10 May 25
(Readability 0.1 mg) C117635043 (Thailand-Japan)
16 [Analytical Balance TDS Mettler-Toledo XSR205DU / National Food Institute, 2402283-002-01 2 Apr 24 1 Apr 25
(Readability 0.01 mg) 1SS 210685394 Ministry of Industry, Thailand
17 [Hot Air Oven Memmert UFs5 / National Food Institute, 2500116-001-01 80ct 24 70ct 25
B216.1666 Ministry of Industry, Thailand
18Atomic Absorption Zine, Hexavalent Chromium, Trivalent Chromium Agilent System ID:G8A32A Thailand Institute of Scientific and MTCACLNo 11 Mar 24 10 Mar 25
Spectrophotometer (AAS) Pb, Hg, Ni, Cu, As, Cr Technologies AA240FS / Technological Research(TISTR) 358/67
MY13160001
19]inductively Coupled Plasma Agilent System ID:GBO15A Agilent Technologies (Thailand) Preventive 4 Nov 24 3Nov 25
(icp) Technologies GBO15AA / Co.Ltd Maintenance
MY18030001 Checklist
w3 yluiin wouunaadt wous Wudiieds aoudausi diin
WipsfiRn1siessiinasg ISO/EC 17025 Page 2/1
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Tassnslssnundnmaniadoudingg veauitn lnala WWnida afia (Usuindlng) $1in

Uswdl 2567

List of Instruments Certification for Environmental Quality Analysis

No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of Remark
No. Calibration Calibration*
20 |Incubator Coliform Bacteria Binder KB400 / Technology Promotion Association 24TM64T 1 Apr 24 31 Mar 25
2020000001535 (Thailand-Japan)
21 [Incubator Memmert IPP 260 / Technology Promotion Association 24TM650 2 Apr 24 1Apr 25
V616.0066 (Thailand-Japan)
22 |Water Bath Memmert WNE 14 / Technology Promotion Association 24TM29 10 Feb 24 8Feb 25 -
1416.0606 (Thailand-Japan)
23 |Water Bath Memmert WNE 14/ Technology Promotion Association 24TM30 10 Feb 24 8Feb 25
1416.0612 (Thailand-Japan)
24 |Auto Clave ALP cL-aoL / National Food Institute, 2403982-001-01 7 Aug 24 6 Aug 25
807298 Ministry of Industry, Thailand
25 [Auto Clave ALP cL-aoL / National Food Institute, 2402281-001-01 2npr 24 1Apr 25 B
808763 Ministry of Industry, Thailand
26 |Analytical Balance OHAUS PX623 / DKSH (Thailand) Ltd. 2402419-001-01 19 Apr 24 18 Apr 25
236754745

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

Certificate No.: 2402420-003-891
Client name: UNITED ANALYST AND ENGINITRING CONSULTANT GO, LTD.
Addrass: 3 50l Udomsuk 41, Sukhumeit Rosd,

Bangchack, Prakhanong, Bangkok 16040

Cevl o 2809430~ 0OY-2)
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Calibration Certificate

Certificate No.: 2402420-002-01
Cllent name: UNITED ARALYST AND ENGINEERING CONSULTANT CO., LTD.
Address: 3 5ol domsuk 41, Sehinwit Road,

Eampchack, Prabbamong, Banghok 10260

Equipment: Electronic Balance
Manufacturer: METTLER TOLEDO
Model: PG
Serial No.: 8322373893

UAL KIR 015/ 2538
Order No.: 2402420
Operation No.: 2403430.062
Date of Receipt: 19 April 2034

Date of Calibration: 19 April 2034
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DOE Servioes Ca L. DOE Servioes Co Ll
DQE Serdices 4% Sari Ladfprsss Waraghin 35, Laakpraer Wirsghin Rud_ Ladpran, Ladgprae, Banghok 10230 % DQE Services 1750 Lbrac-Wanghin 55, Laépras-Wasghin R, Ladpres, Ladprs, Basnghok 10230

Phiose - +68 (DG 538 20184, Brrail - dqpeervicesininiEgrril com Phors: | +56 011 538 2054, Enail | dgeserviosiaiggnai som e
CERTIFICATE OF CALIBRATION REPORT OF CALIBRATION

Certifieste Na. © SP24-018 Page 105 Certilficate No.:  SP24-013 Page 2of5
Customer ; United Analyst and Engineering Consaltant Co. Ltd. (Fead Office) Environment Condition ;  Ambient Temperanare 25£5 ¢
Address : 3 Soi Udomsuk 41, it Road, L Bangkok 10260 Felative humidity 53+ 20 %RH
Location of calibration :  Laborsiory 315 Calibration method : ln-howse metbod CP-01 Based an ASTM E275-08
Equipment ; UV-Vis Spectrophalometer Certified Reference Materials :
Manufacturer : Agilent Technologies Material Serinl Na. Certificate No. e date
Mol : Cary 60 Absshence Standurd st 25760 115663 5 Dctober 2025
Serial M. : MY 341000 Absobence Standard sot 25757 115638 25 Desober 2025
1D Na. : UAE WAT.0M/2558 Wevelength Standand sct 25R06 115657 25 Oatober 2025
Recelved Date: 7 Muy 2024 Winvelength Standand sct 25758 115665 25 Diesober 2025

Calibration Dute : 7 May 2004 ‘Traceabdlity : This certification is traceahle to the Intermativeal System of Unit maistained at Mational -

Issme Date 1 o May 2004 lostatute of Standands ind Technology (NIST) through Stamn Scientific Limited

Comdition Instramest :  Good Spectral Band Width of ULC & 15 nm.

i - A Sean Speed of UUC: 60 nmimin
Calibrated by © ur.l_qm Approved by ‘{'fc&;:ﬁ-]
L Tt AL e i Sean Interval af UUC: 015 nm.
Techmical Manager Quality Marssger
T cairmbom el -l oy 0 che ghow e o and o P nccrc o e phacs afcalfrson . Resolutien of UUC : Phatometric 00001 Abs,
| (FP————— ¥ [op—— b of et s B v il
b oty This ot ihcans way b repaachaced oo han i A s i e e rraice apperval o the I Sorvee T Lk, Wavelength 01 mm,

onanslumvey onanfliequen,

DQE Services Co L& DE Sarvices Cn, Lad.
DQE Sarvicas 32 5ol Ladprao-Winghle 3%, Ladprec-anghin Rd, Ladprao, Ladprac, Baeghot HSI0 ﬁ m Sarvicas 32 S0 Ladprac-Wanghin 53, Ledpeso-Warghin Ré., Ladpr, Ladprse, Banghok 1333]
hame = +666 {2 S5 HiS, il - dpervicesindxigrail com o Paona o6 (012 558 20, Ercail : dusmervicesisfoEgmail com e
REPORT OF CALIBRATION REPORT OF CALIBRATION
Certificate Ne. : SP24-018 Page Jof% Certificate No. : SP24-018 Prge dof5
Calibration Resodes : Without adjusiment Photometrie Accuracy :
Wrredength CRMz Vabees UL Resding Correctiss Unertaisty Covernge factor
Photemetric Aceurscy @
{nm} (Abs) iAbs} (Abs) (Ahs) i
Wavelengih CRMs Values UUC Reading Correction Uncerininiy Coverage Bacior TLCHHN TLEHHNY 100K [T =0 200
(man) (Abs) (Abs) {Abs} {Abs) Il i 07468 107435 0.0014 0.0057 100
0.0000 00000 00000 00028 200 — S = = i
i 0.5780 0.5747 10033 0001 00 23 Bad v s 00060 200
10484 10438 00046 0029 200 B 0008 000 20000 o0 o
21878 11832 10084 00080 100 2 02019 22907 o003 w0s1 200
0.0000 0.0000 0.0000 0.0028 200 To000 0000 20000 e By
N 05595 05581 00014 00034 200 i s ek 00028 00085 100
10239 L0231 00008 0038 200
21230 11219 00011 00080 100
00000 0.0000 0.0000 0.0028 200
05230 05184 0.0046 0.0030 20
e 09633 09614 no01e 0.0029 00
19753 19731 0.0022 0.0070 200
00000 00000 0.0000 0.0028 200
05181 PEIE 0.0031 0.0031 200
L 140002 0.9964 00038 0.0013 200
19973 19914 00053 0.0088 200
000040 L0000 (0000 0,028 200
s 05517 [ESLE] LR LEvEl] 200
10803 10772 0.0031 00030 200
20373 1029 00080 00080 200
0000 00000 0000 0028 100
0.5591 0.5365 00026 o0a31 200
o3 10518 L0482 0.0036 0.0030 200
19274 19202 0.0072 0079 200
]
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DHE Servios Co Ll
DOE Sorvives 12 feoi Lastprac- Wanghin 25, Ladpra Warghin Rd.. Ladpran, Ladprs, Barghok 10210 A
Phene | =66 1012 532 2032, Email ; deesery kvsinlog@pmad 2on e
REPORT OF CALIBRATION
Certificate No, : SP24-015 Page Sof5
Wavelength Accuracy :
CRMs Vilues UNC Reading Carrection Umcertmingy Caverape Bctlor
imm.) imm. fmem. } (Y] i
MLT2 Pl 328 LAk 20
114 Ims -0E s .00
e e - LiR) 100
13405 3339 s LRL) 200
360,93 3605 043 LAL) 200
41859 4181 0.4% LAL) 20
44504 58 .34 iR 200
45365 4533 0.3s o .00
460,02 4508 0.z iR 2.00
53659 5360 [ LAL) 200
1.9 E3RT a2 e 00
43138 4308 5 ais 00
47250 4124 [N wls .00
| S134T 51%T 421 w8 2m
1 SIBEE 20, w22 i 200
1 FRAT 5135 0,33 nia 2,00
58535 5852 nis o2 200
440 &5l oM i .00
40,72 T4 4 DEE 030 00
T48.55 49,1 055 0 200
703 w3 037 oA M
L 13 0.0 nia .00

REmark | - UL = Uil Usis Caliratios
A = Mot Avaiabia

Thac: romack e pardin] uncerisioty of eecanmoersces U i s an she starsdar oncrrininty of recassoerace atiphed by e coverge facor k.

wehich for w normal dirfeiics coverge poobehiy of
- * et s T ) iowrditend

- End of Cerlificate - tenanslupauay
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E(:E Certificate of Calibration

3 AquionRFIC : Anion (ID#1047)

E’) This certificate is to werily thit ingtramant balow are callbrated

ﬁ? by Aschemica Lab Co.,Lid.

5/M : 220380031

£
({E AquionRFIC

;_'\’ AS-DV S5/ : 220360045

for »

% United Analyst and Enginéaﬁng Consultant Co.,Ltd.

Operator Signaturs | Duarte : Apr 23, 2024

=
.‘ {Mr.Chanmarcag Khiao-Un]
]
(; Test Engineer
=y
2
=)l

R Tsrsreonerimses i

- Qualification Report
PM Check list, CM_OQ and PQ)
AquionRFIC : Anion (ID#1047)
Aquion : Cation (ID#1048)
For
United Analyst Engineering Conslutand Co.,Ltd.
(Validate System 2024)
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Preventive Maintenance
Check List
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..4; Chachiis! ICS ﬁ-:v:nlru: M‘nm-ue

Dicnex lon Chromatography
Preventive Maintenance Report

§ . | Hame! Department - i
I Unitea Analyel and Engnasnng Coraultant Co, L | KraE 5L,wanwnmmmg.' Lab
ineer - = = l_'ngr_. > = =
W Chanmarong Khiso-Un | Z3-2AIARNZOZA
Insirisment Dedail
inmtrumant Modul | Application bl
AguianRFIC | #nion
AgquianRFIC | Z20380031
ASD | RIS

A ‘ChockistICE Praveniva Maisonanoe

General IC5 Malntenance Checklist

o~ Fubdk aucelary vake - port
T - Romor e
E - Eaaior faco

el chisck viahos sty
0| Outlet chock vake assemly

13 Piwicn snnl n prmany pump head

14| Pinen in pomery pusp haad

18 | Pision rinse senl in Socovay pum hisd
IB Pimicn son! n secoTy pUmD hosd
anmmmymhﬂ

| (.

5o
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ala'm| EEE a'alns } u
228l 7 EEe
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- 21| Chuck alscirichmicsl ol [] i)
Remark: s Column, Guand Column wm: Suppressor den e peak shift s bl g :ku‘\ﬁm e = = T
o B e 1
F Catl O ] =]
- can " Chiscked | Cleaned | T WA
Perform By Archemica ENNE = H
37 | EncHice fiter E = O |
38| Loaw sansor ] L] L
20 | Lubricsta permg machanic [ m| E 18d [m]
i " — 30| Reconneched qud Ines fo fhe v 2 |
asavsst o e ol \__ ke 51 Buconmacid v st pur s} E - 0
Erchemica f b Cusime : - 32 | Frimad pumg A ]
25/dpr Sop e _ﬂ_&fﬂffﬂgi 33| Crocked pams for fosks 5| - E [ |
“Dats Date M| Crecked gas for imsks "] ]
onaslumunu wonanslueunu
A Chaskist Sampler Praventso Mainisnance:
AS-DV Autozampler Preventive Maintenance Checklist I catlon I D#1 8
ot ™ N B on
Aoy OIS T . .
i Preventive Maintenance

Samping tubing {Transter ) o ] =] ju]
Rmmdwmmgmma tubing @ - = =]
cnmnm maverne ] =]
Check neede movement 2] [m]
Lubrizate needie drive: [m] ,__JE__, m]

—— - = =

High preasume wave - Forl [u] a o | = |
i Fiotor seel =] a o Lo
12 - Stalor face a a o =
Reconnectsd §quid ine 1o he
1. u:nm"“ qu o [n] ] =
| Chérs | comments
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ﬂ Chackifal ICS Fravanihve Maindensncs

Dignex lon Chromatography
Preventive Maintenance Report

Customar Organizatien

| Mamal Cepa sl |

Unnad Aradyst and Engineenng Corsuitant Co. Lid Khun Suwan Kongthong | Lab

“Enginiat | Dibta |
Alr.Channarang Khizo-Un T3 24ipr2024 |
Instrument Detail

[Instrument Model [ Appecation:
| Andon | Caion

instrament components | Serial Number
Aainn | 220340343

1

Remark: e i e s Harsiae, SHE0m S100Hm

Parferm By Archamica

¢
(é(&iﬁm)sfﬂ:ﬁl’: ; }9’; ..

il
23 Avy2ange
Daie ==ro

Archerica

——

il

Camipmer
%‘w Loy

JM ChackFel IC3 Pravanthe Mainlenance

General ICS Maintenance Checklist

Mo | Description | Result
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Rebul Injscion vak s porl =
Rired sl E
&

7 {Optianad Ausivary Vares Asbuie | Ghecked ||
] Rebull auxdiarny vaks - port
T | - Focres

B - Etaioe daen
51
e

OO

i

I Chadk valve Cartrigger 0
Inlet check vabe nsramhly
Chuliel cFiack: vibbois wasaarnizhy
Warifed comect fow oriersaton
Pump | R
mﬁ-u. e O

Fision rirse seaf in primany pump head
Fizion e=al in primany pump head
Pinlan i iy pusp b
SO A Sl i Seoovidiy pung Read
Fiston eaal in sacondsy pump Rasd
Pinton i purrg hand
. Waslo Vale and Prinking Vale
B | Waste valee
18 | Priming vabe
e L P e
20 | Check conduciviy cel
21 | Check slecyochemical ol

- Werking alecteodi
23 - Refaronos sactiods
24 - Gaskat
25 - Coull body
- Other ST e DE Y
Samgle L | Size 2B UL
Erdd-brm fiter
Lisak sdiisior

a0
F1d
8
<] Lubricite permp mechenic
.2 Rerminmied ik e kxS ok

£l

33
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Femcoenached e lies o pamp heads |
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Checsed pamp for leaks

Cheied gas o lnaks [
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Chromeleon
Operation Qualification
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ThermoFisher

SCIENTIFIC
Chromeleon Operational Qualification

General Information

Compatar Nama
Instrumient Controller: DESKTOPCAFSILT  7.3.1 Build 5535
Client: DESKTOP-CAFSIL?  7.3.1.6535
Operatar: Mr.Channareny Khiao-Un

Varsion Nuemibar:

Overall Test Resull: Pazsad

Comparisen Fommal:

A0 Paraemeters: Sigrificant Digis: 1

Ty

AL e g 2'?.-4&,&(/%1 w

Resiewars Sgnatura ¥ D Opaalors Sigralurs 0 Dute
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san;: C [+ 2dEiation Qual 2028-04-23
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ThermoFisher

SCIENTLFIC

Chromeleon Operational Qualification, Part 1
Verification of Selected Results

Dedacfion Algarithm: Cola

Calibragion Type: Lin, WithOset

Evaiuton Type: Hres

Standard Method: Exlamal

Caliration Mode: Tatal

\Staws

Oftsat o0y Anetani ce ok
Acatnphanang ok
Progicphancng k.

Slope (61 Acataniide ok
Acetaphenone ok
Fropicghencne ak

Carrolatian Conffi, Anwianiide ak
Acetnphenone ok
Propiophencne ok

Variance Acataniida ok
Auilaphianang ok
Propmphencns ok

Std. Deviation icetaniids ok
Acainphanone ok
Framicphancne ok

Ral. Sid. Dav, Acalaniide ok
Acatophanong ak
Propophenone ok

WVariance Coefi. Acelaniide ok
Aceiophanona ok
Frapcpherces ok

-
'
onaslumunu

Say ChiomacenlocahbronamicaiSanics Conract\Vakdato Z02405tadon Qual 2024-04-2)
Pagn Jof 13

ThermoFisher

SCIENTIFIC
Chromeleon Operational Qualification, Part 1
Verification of Selected Rasuits

Paport Variabls Peak Nama Stalys

Calibration Paind X Acalaniida ok
Acaiophunsng ok
Fropicphencne ok

Calilsrafion Polnd ¥ Acataniide ok
Acalophaneng ok
Propiopherore ok

Amount [ng] Acetaniide ok
acainphanong ok
Proploghencns ok

Resolution [EF) Acetaniide ok
Acetophencne ok

Rosciution (USF) Acataniida ok
Aenicphencrs [

Peak Asymmotry Mcetaniide ok

{ERIUSF) Aceteprerone ok
Propliphanans ok

Peak Asymemairy Acnlgniide ok

| ALAY Acetophercre ok
Proplaphanans ok

.
wonanslueunu

Say: CheomatinnlccalArchomicetSenvioe ConimeVidle 2004\5lon Cuil M024-04.23
Page §of 12

ThermoFisher

SCIENTIFIC
Chromeleon Operational Qualification, Part 1
Varification of Selected Resulls

Aeped Yariabie Pk Namu b T —
Theoretical Plates Anstanice el
EP) Arciaphenang 3

Frogpicphencne e
Thooretical Plates Acataniides i
(uUsP) Aceinphenane s

Frapicphencne ok
Thearstical Plates Acataniide ok
P Acalophenone ok

Fropiophercre ak
Tast Resulf: Passed

lﬂﬂﬂ‘l‘iﬁﬁ‘)ﬂqu

Sen: Chromoieon LecalthomicaiSandon Conractivakdain 2034 ton Qual 2006-04-33
Paga S el 12

ThermoFisher

SCIENTIFIC

Chromeleon Operational Qualification, Part 2
Most Frequently Used Parameters: Comparison with Expected Results

Datection Migoritm:  Cobra
Cafibration Type: Lin, 'WithOffset
Evalation Type: Area
Erandard Mathod: External
Caitration Mode: Todal

Siarfable Category | Report Varjable Pk Haumo
injucticn Mo

Hamse

Type

Paosition

Status

Valume

Diluticn Factor
Welghtt

Inagid
Insirumentieihod
ProcessingMethod

Chromutogram Chanrsl

No. of Peais
Ghromatogram Start Time
Sigmal Min.

Sigral Maz,

Umit

Nolse

Peak Results Na, Acelaniide

Ma, Acainphanong
Ne, Prophophences
Paik Name Acataniide
Peak Namse Acetophenons
Peak Nama Proplophenons
Ret.Time Acetaniide
a4, Tims Acetophenone:
Fod. Tiene [Propioghencns

ERRERREET SEREISE ER%EEEE;%E%F
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ThermoFisher

SCIENTIFIC

Chromeleon Operational Qualification, Part 2
Maost Fraquently Used Parameters: Comparison with Expected Resulls

Sog [ it S4ISRDN Cual 20240421
Page T of 12

ThermoFisher

SCIENTIFIC

Chromeleon Operational Qualification, Part 2
Maost Fraquently Used Paramaters: Comparison with Expected Results

Pt Wame _____ISGE
Poak Resulis P, Wik (50%) Aratarilce ok
Paak Width {50%) ADEAODnenone ok
| Paad Width {50%) Propiophenone 23
Lot Width [#%%] Acstavive s
Luft Width [3%] Acaiogpianong ok
Laf Widih [0%] Fropiophenono [-18
Rightt Widsh (0%} Aoetarlice o
Rightt Widgh (0%} Anelaptenang ik
Rigit Widsh (0%} Fropinphanona ik
Pask Stan Aceian e ak
Peak Start Aceiaphanans ak
Peai Start Progiophanone ak
Pesk Stop Acatandics ak
Peak Stop Acelophenons: ok
Feak Siop Fropiophenone ok
Peak Stari Value Acetaniids ak
Peark Start Valus Acalaphinang ak
Paak Stan Value Frapophenone ak
Peak Stop Valug Acetaniids ak
Peak Siop Valun Acoiaphanana ak
Posk Slop Value o ok
BL-Value Peak Start Acelaniide ak
BL-Value Poak Start Aceiophenone ak
Bl-Valun Ponk Siari Fropephonci ok
BL-Walua Paak Eiop Acataniida ok
BL-¥aluz Prak Stop Acelophenone ok
BL-¥alue Poak Stop Propiophencns fek
Typn Bcatandide ok
Tyoe Aceinphenong ok
Type Propiophencne ok
Resciution (EM) Acuianiids ik
EF) A ok
Resalution{USF] Acelanfide ok
Resolubian{U5P] Acetophenone ok
Ausymenirry (EP ) Acataniide =3
Asymenetry [EF) Acatophanona ok
Asymenetry(EF) Proplophenone ok
.
wonanslueunu

\Boport Varishly  Feahfame ___LEIJ0E

Poak Rusulis Al ot Dev. Aocianiide e
Rt Oev. (abs) Acetophencne: i
et Dev. fabs) Propiophsnans =
Foel Rot. De. Auetanilidy i
et Dy [rad] Anstcphancng =3
P, Daer. {reel] Fropiophencns icke.
Mroa hoetanibde i
frea AR i
Asaa Propiophenans e
Rl Anes Anatarilde i
RelAnes (Tatal) ik
Feol.Area [Tatall Presiophanans ik
Hoighi Apatarikde k.
Haight Aoetognenone ak
Helght Progiophanane ok
Rl Height (Todal) Acatanilite k.
Rl Haight {Tetal) Anstognenone ik
Rel Height | Tatal) Progiophanonn ok
Amount Acetaniie ok
Amound Acwiophanang ok
Aamouni Frosicghenone ok
‘Conoentration Acotandice ok
Concentration | Aculaphanane ok
Ceneantration Frapicghenone ok
Rol.Amourt Aoolanlide ok
Rel.Asmourt Acelophenane ok
Ral Amaurit Propicphancna jok
Paak Width [0%] Acataniide |ok
Paak Width [0%) Aceiophenane ok
Paak Width [0%) Prapiophencns ok
Paak Widih [5%] [Acainnlide ok
Peak Width [5%] Acelophenone ok
Poak Widtn [$%] Propicphenore ok
Poak Width [10%) Acalandide ik
Paak Width [10%) | Acalnphanane ok
Paak Width [10%) Proplophencne ok

'
onaslumunu
S O c it 2024 Chunl 20240423
Page 2of 12

ThermoFisher

SCIENTIFIC

Chromeleon Operational Qualification, Part 2
Maost Frequently Used Paramaters: Comparison with Expected Resulis

‘Beq: Chromeleoniocakdechemica!Senvios Contoclivolicote 2024 S5kion Cuel 2024-04-23
Paga ol 12

ThermoFisher

SCIENTIFIC

Chromeleon Operational Qualification, Part 2
Maost Frequently Used Parameters: Comparison with Expacted Results

Piik Risilis

Paak Calibration

Bayrnmatry{ALA] | Anetanikie

Theor. Plates(EP}
Ther. Platas[EP}
Thaer. Platas(ER}
Theor. Plates|USE)
Thear. Platos[USP)
Thear. Plates[LUEF)
Thear Plates [JF)
Theor. Plates(JF)
Theor, Platos(JP)

Cal. Moda
Cal.Mode
Cal.Mode
Cal Type
Cal Type
Cal.Type
Vieshts
waights

his
Calibr. Corfficlent GO
Calibr. Cocfficient &0
Calibr, Coofficient CO
Calibe, Confficient &1
Calibe. Coafficient C1
Callbe. Coofficlent C1
RE-Walue
RF-Value
RF-Vahin
Mo, af Poinis

Mo, of Peinis

{Acetopherone
Propiophenane
A petarife
AR o
Propiophanane
Aoetarilide
Aceiaperors
Propicphenana
Aoetanilide

Aoeiophenone
Propiophanons

Anetanilide
A petaphenons
Propiophenone
Aaiailin
Anaiaphenong
Progiophenone
Acatanlice
Acatnpnanans
Frogicphanone
Acetandide
Acelophenang
Progsophengne
Acataniids
Acaiophanang
Frasicphancne
Acetaniice
Acelophanane

Acalophanana

EE-'H-'H-R-E-F

wnanslirmugy

Jarabte Camgory Pants Mome Eratki
Poak Calibration Mo, of Points Pregiophanona ok
(M, of Peintsidisatded] Araaryloe ak
Mo, of Pointsidisabhed) Aoeiophenons ak
Mo, of d| P ak
Variance Aoetanilice ak
Variarce AT ak
Variance Fropiophenons ak
Var.CooH Anetaniice ak
Var.Coof Aneiantnng ok
(Var.Canff Frogiephenone ak
[ Sid.Darw. Aoetaniide ak
[ S4d. Darv. Acelophenone ak
S Dy, Progeophencns ok
Rl Std Doy, Acalaniics ok
Rl Std Daw. Acelophenang ok
Rl 5td Dy, Propophencne ok
Corr.Corff. Aataniices ok
(Corr.Coall, Acetophenona ok
Coer.Coaft. Fropophencne: fuk
ReSgquare Acalaniide ok
R-Square Acalaphenons ik
R-Squari Fropiophencne: ok
Adj. R-Sguare Aceianiida ok
[ Aud]. R-Square #celophenone ok
A R=Suare Prapiophencne ok
£ Acetaniid ok
£ Acalcphanona ok
x Fropighanona ok
Y Acataniide ok
L Acelophencne ok
¥ Fropiopherore ok
W Acataniide ok
W Acninphencns ik
w P HOEINGNInG ok
Fix) Acataniide ok
FiX) | hcetophenone: ok
Fx} Proplophanans s
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ThermoFisher

SCIENTIFIC

Chromeleon Operational Qualification, Part 2
Most Frequently Used Parameters: Comparison with Expected Results

Variable Category Fepad Vadabis [Pegh Name Sl
Prak Calibration Rosidual for Cal.Point X [Acetaniide ok
Residual for Cal.Paint X |Acelophenone ok
Ruaidual far Cal.Paint X |Progiophancns ok
Calibration Paint Status Acatanlide ok
Calibration Point Status Aceiophenone ok
Calibration Poing Status Propiophencne ok
Amouni (Acalaniide ok
Amount \Acelophenone ok
Amount Fropicphencne ok
Campoan Cal.Typa Acatantide ok
Paak Type Acetaniide ok
Left Limit Aceinphenone [
Right Limis [Acuianiide ok
Group Acatantide ok
Factor \Acalophanane ok
Amount Acelaniide ok
ComeUnit Aculophaname ok
'
onaslumunu

Sy Chromeleon LocalArchemica\Senice Contact/velidee 2034\ Ston Dual H124-04.23
Pagn 116012

. ThermoFisher

SCIEMTIFIC

Chromeleon Operational Qualification, Part 2
Most Frequently Used Parameters: Comparison with Expected Results

Seg ChromaleonLocalirchemicatSenscs Comiractivalidote 2034 Salon Cusl H124-048.23
Fingn 12 o1 12

ThermoFisher

SCIENTIFIC
Chromeleon Operational Qualification, Part 3
ility Teat: C E>

System iz with d Rasults
Varinble Categery | Repor Vidable ____Sijlus
Gyubern Suitabally | Number ok
Tost Case Mana ak

Ir.Condition ok
Eval. Formula ok
Oparator ok
Stadistics ok
Rauniirg ok

MinimumNumberDfinjections ok
MaximumNumberOfingections ok
Chanmel lok
Peak jok
Rt Value Formala 1

Fal. Value Formala 2
MLA

System Suitability  |inj. Eval, Rosull

Test Case Result Erval. Result

Paak Fesult

Injection Condition Reswt
Ref. Value 1

Rl Value 2

Rosult

Mussage

Mverage

‘Count

Maximum

Minimum

Range

Ral, Rangs

ol Std. Dev,

S D

Sum

o
S

BEERFRERRIFRESTRRIREERE

Test Result: Passad

wnanslirmugy

Variabis | Bopart Varinkie Pk Nama Staws
Poak Purity P Acataniide ak
P Acelaphenane ak
PPl Propiophencne ok
RSO0 PP Acataniida ak
RS0 PPI Acalophaneng ok
RS0 PP [Fropiophenone ok
Mateh Acelaniide ok
Match Acalophaning ok
Match PrOpiophenione ok
RS0 Match | Acctaniide ok
RS0 Mateh | Acetophenone [
RS0 Match Preupi ok
Rl M Aentaniida ok
Fied blax ai Aotophenone o
Fred Wa art Proglaphanans ok
Test Result: Passed
.
wonanslueunu
SOFTWARE OO0
ThermoFisher
SCIENTIFIC
Chromeleon
| “Part 1 - Varification of Einched Aesuls PASS |
Part 2 - Moai Fraquantly Ussd Pararstars: Comparisen wilh Expecied Resulis FASE |
Part 3 - Syxtem Suitabiity Test: comparison with Expected Resulls PASS
L

Fiald Bl-:;lr;- T_ 3 Cusionms Signajune:
P ~ tevr
Dot X Date: Py 300
RPG Aepoms w3 04 g M
© 2004 Thare: b Beentic EBelwarn OO Report Page 10l 1
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i PQ Anion ID#1047

Performance Qualification

wenanslueuny

TEST EQUIPMENT AND STANDARDS Thermo FISI'IET
SCIENTIFIC
Test Equipment
. B ulpment ur Madel Sorlal Mumbar | CalVor Date | Good Untll
WAt e Fluke 289 2T Mia [
Themoooupls Fluka H-Tiypear ZTETO244 A PlA
[ dalance | Wetthor Tolsdo MBI 1125361010 [T A
T | Thoemme Sdemnc Test Box 213715 HiA A
[ HiA HiA i Tih, BUA
Standards/Chemicals
| Description Manufachsrer Concariration | Part Number | Lot Humber | Expirstion Date
|__MWimie | Thenro Scentic 5 o CE0258 231226 D214
Hiraie Thenmo Scenttic 10 ppm 0650254 231376 Do 2024
| Hirsin Thams Sciantific W/ppm | CO0AGY 23125 D202
| Mirain Thanma Scientifs &0 ppm CE0254 231z D204
| Wmals | Themo Sceniifc 100 ppm DE0354 2312 Diec-2024
Nirate | Thama Soienthe 1000 pom CEI5A 231238 Dec-2024.
A A NI rn NIA hithy
[ A NiA_ T, NiA [
[ MIA Wiy MA | A A
[y [y Y [ | Ni& i

[ Blgm:?l:ln:

"h{_mﬁ}ﬂ’
nae o At

TG Riaports w2001 ]
& FM Thawm Fgner Soiseile Tawt Equipman! and Slancercs fiped Paga 1 of 1

mrms'himuqu

NOISE AND DRIFT (CD) T
ThermoFisher
SCIENTIFIC
3
T (%] -I a
|
= |
H
31
H
T
: N L=
i
w +
o £ me [La o no ne L
Winudes |
Informatian
[ Systess :
el Aquien RFIC
LR RIS
Duts Path orenm:id eskop.cdis X7 Chromelsorl ocalhrchamics'Sersce Comrachakdats 2024 P M 100 Z3-04-
SAnENIC O, bea 3T, e ECD 1 charral
MNoise and Drift
= | Test Wesrurnd {nS) 08 Limé (%) Ruasull Conwaraion Factor
Muiss 1.1 nS 30 S PASS ]
Drift .1 nSihr =200 nihr PASS o

DVERALL TEST RESULT: PASE

Finld Service N%nhﬂw% urs: Lu Sigrsdurs:
T cicatioe: b LTl

Das: L e Daln: o3 By g

FPG Apparts ;

2063 [EE
€ 2024 Thenvses Fiakvet Sinaiihe: Fickien ind D6 {2500 Fazorl Page: | of

wnanslirmugy

2024

1

REPEATABILITY (CD)
ThermoFisher
SCIENTIFIC
Infarmation
© | Bystam Name Aguicn RFIC .
Dintector $8 22030025 &
Data Path | _ChremelsonLocal:#rchemicalSerdce Contract/Validate 202471 PAMIPO 33-04-34iAnenIC 00
Peak Results
Eample Hams Wealume [BL) Ratention Tims jmin) LLTY
[l 25 0265 _ 2895
Pepeatabiity 12 25 0,265 z822
Fepeatabiity 03 25 0265 283
Repaatabiity 14 25 = 2685 2835
ity 05 25 0,265 I
____Repeatnbiity 06 25 0,265 2836
Repeatability
Test Munsured [% RS0) 0 Lisnit [% RED) __Result
Reierfion Time aa 50 FASE
Ama 3 1.0 PASE

OVERALL TEST RESIAT:

Dabe nﬂg.{f?—‘- AT

RPO Rapoits v2L051 AR
G Tharmn Faber Scertic Mazentshiity (7] Hepast Paga 1.of |
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CARRYOVER (CD)

wnanslirmugy

H DETECTOR LINEARITY (CO)
ThermoFisher ThermoFisher
SCIENTIFIC SCIENTIFIC
Infarmation 108
+ | Bystem Nama Acpsan RFIC . 5 _J__.«-""c
Datactar SN sl m ol
= o — |
Data Path | © AL ocal C 20241 PG 10028 AnionIC 00 . i
i e
Peak Results " rﬂ__d_u__,_,ﬂ—— !
Sample Hame Injection Valume [u) Tama [min] dres w
Referonce Blani 25 QIEE 0083 e g ;
H#\Sm 25 e &0.734 an o on -3 e s aea
Campreer 25 (3 [ I Concaniration
Results Information
[ Tast | Obsarved (%] | 06 Limit (%) [ Resun Bystam Mams rgdnn RFIC,
| AREA | 0.00 | 5010 | PASS | Dutecicr SH ZICE0045
Data Path | Shmmelsonlcoat YarchamicaSardes Comracl’Validals 20241 FRAPD 23-04-2idnlon'iC 00
Peak Results
Sample Nama Concentratian Puak Haight
Detector Lingarity 01 8 SETZ 4,82
DCwteinr Linaarity 02 0 10284 .68
| Ditector Linusity 03 5 23,784 2462
l Distector Linsarity 04 o0 45473 51.65
™ il Ditecior Linearity 03 e 21.855 9934
Limearity
[ =] Gasered T 00 Limit I Result |
[ ™ | 088 I =088 | PAES ]
#
OVERALL TEST RESULT: PASS oty g OWERALL TEST RESULT: PASE
Field Sarvice Rej ive Signature: Cu Signatura: Finld Sarvice Rapressitative Sionaisre: [ il ]
2 ' - i fE Bt a TG g 5 _1
Dae _ 23/Ap 2000 D 015 sy /Rt Dt I3 ip 202, Dt 28 o pr A8 8.57
P Fraports v 083 2o A BPG Aapors w2061 Fagaaze
@ M4 Thama Fhe: Scanic Comypee (00| Rogord Feage £ of 1 £ 2024 Themss Fishar Soisrkie Derectne Linasasty GO0 Aepart Page 1901
' .
onaslumunu wonanslueunu
ELUENT GENERATOR TEST — IC PUMP FLOW RATE ACCURACY
ThermoFisher ThermoFisher
SCIENTIFIC SCIENTIFIC
EG Current Test IC Pump Flow Rate
©|_SetPolnt [mM) Expected [m] | Reading (mA] | Deviation (mA) | OO Limit (ma) | Resalt | setPaimt imL) {mUmin) Reading (mLimi Daviation (%] OO Limit {%) | Result
100 1 5082 1604 [T » 001 PASS | 05 04505 0100 s 2.0 PASS
500 B.0£1 8013 ooz +0.080 PASS 1 10 [ 0.i0 2.0 PASS
1000 16052 168.057 ooE £0.10 PASS
50.00 BO£1 B0.17 04 + .50 k]
100,00 16052 160,32 o0 £ 1.00 PASS
OVERALL TEST RESULT; PASS OVERALL TEST RESULT: PASS
Field Service Ra| ative Signatu Customar Sigrature: Fisld Sarvica Cusiomer 5 g
. L i A Ericn A ]
proey Tifprla e Dain: $2 [Py /2057 Date: Flar A2 | Dale 02 b Al ]
+ % . E
PG Faports 2 D81 34 ARG Regorts 12 63 TR
2. Thiwmas Fishest Soisniis Ehsant Gerarator Tast Feport Page 1 al 1 2 202 Thama Fiste: Scasiie IC: Purep Flaw Rals Aocuracy Report Page 106 1
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TEMPERATURE ACCURACY

Column Cempartmant

[_SwPoint('t) | Reaing("C} | Daviation ['G)
5.5 I

Fo.0

OVERALL TEST RESULT: PASS

00 EXCEPFTIONS AND COMMENTS

ThermoFisher
SCIENTIFIC

LA

Norraister of Page arbcrally Bank

Fizld Service Reprossntative Signature:
e A L

°‘-‘.I.‘._‘_“'1' Signaturs;
L

Dater

2 ?.xAp.— el Ll

Dale: 428 47 o oAy

RPG Aeparts v2 061
& 224 Thasma Faher Scenliic

23-Ape- I
O3 Evsbzbors and Comarints Rusen Pags 1o 1

mnms‘himuqu

= Field Service Representative Signa ‘Customer Signature:
i o R
Date 2 A pr BT Daty;_ S5 A =R
PG Flaporta o063 Ta-hpr- 1
IB024. Thanrn Fisser Scentfic Tersporsfism Accaracy Mapor Page Tof 1
onaslumunu
0Q REVIEW AND COMPLETION ThEI’I‘l‘IDFiShBI’

SCIENTIFIC

These Operatonal Quslification Resubs should be sevissd by he Custemar, I (ha quaification is accepied, both the
Cralnmes and the Service Raprasantatve ahould sign the Opanational Cualfication Results, below.
OPERATIONAL QUALIFICATION RESULTS

Bassd upor the astual results cblained, this Operational Quslifeaten PASSED e acceplance crieria described in
thaa Oparmiional Qualfication in #sa installation Chacklist procedune.

Service Representative

& Field Senvice Representative signature below confimms the completion of ol aspecis of the Oparatianal Duakhization
and have concludes that the system has besn sucoessshully verfied fo be oparaling as recuined.

Customer

A Custormer sigratune below canfirms ihe complefen of sl aspects of #a Operaiional Cualfcation have Deen
completed and fhat the system has been successhully verified fo be cperaling o reguired.

Cuglomor $ignature:
Lenis
oae: L2 Py Selady

Fiald Service Representaiive Signature:
A

D
Dt IHAprizen.

RFG Reports w2 051
@ S Thatns Faber Boentic

wnanslirmugy

CfSLab

Agilent CrossLab Start Up Services
Agilent 7890 Gas Chromatograph
Preventive Maintenance Checklist

Agleen Prevenibos Maltanance provides leetony mesmimanded serdce for your asalytical instnuments 10 assure
refinkle operation and the accuracy of your esuks

Debvered by highly trained sod cedilied serice engiceeres using genune Agleni gans and supplies. Agiland
Preventive Maimenarce provides sveryfhing you meed o rechace usplannd downtime and keeg your Syl
operaiing o ther pesk. This chackiet will be completed ot the end of the srdce snd peovided 5o you as @ recoed
of the preventiee mantenarce activities

wnansluirun




CrissLab

Aglent TES0 GC Preventive Martenanoe Checkist
o g g

Intraduction

Customer Information

& Gustomens should provide sl necessery cponing supplies upon regquest of the anginear

® A cusiomer representatine should be awailabio w0 the engineer while periceming the prevenibee
s rienancs procedures,

= Ay panks, not included in $e Paris Lists section of this dogement, ane not part of the:
recommended Freveniive Maimenance service, nor are they incduded in the price of this servdice.

w M Y Ui U e T 1T F S| PRI B0 Pt foe B Tl MENance
sarvion, then these must be ardened Baparataly and charged ak o repir, which may incur
mitdiiional coste

Important Customer Web Links

& For more information skout Agleat Technologies servicas, plears viah cur mebaie using the
Toliosing URL: hitpu s agilent 2 sl netrarmect-gerd e i

a  The Agilent Community is an sxcellen placs 1o got answara, coliaborste with oihers sbout

mppbcations and Aglem predusta. sed Tiad in-depth decuments and videos ralavan 1o Aglent
Vit g y At

«  Toaocess Agient Univrsity, isit Sep e agilem com/erossins uriversey in leam abo
training opticns, which ncude ondne, ckassmom and onsite debvery. i traning specioist can work
directhy with youn help determine you best options.

w Al Agilint Reseures Conber wab pages i availabie, which insludes short idens on maimenance,
q.lﬂuIlualcwmuhlnmmmmmninnmuuumm.mmm
Fhickiietod Pangs M IR a0 vy i I T S O TS

*  Meed technkcal mapport, FAQE, suppliee? - vt our Support Home page:
it/ were ogiler.comy smeechy support.
»  Widesa abouw: apecific p Tor your «can be fiound by searching the
Agilent YouTiube chansal 31 R fwwe, yoututs. Com/usar agien.
w  THOOE Marsals wre abo aviabie on Aglest com
°

e/ fwram agiem comsca/ brarphesermanual s putlic TE0E_Salety. pdl
= Installation and First Starsup
Tt Forvews aagiberl o sbibez FROOH pat
Manual

e
hitpe Fwrere agilem com e ditesrprusermanusls Pobiey TR 0D _Opertion. pdf
Maistaining Your G0

hitpe /v agiiem comycs T arpuserman.a s/public G430
G0052% 20THE0B_ Memanng A Guide pf

Famsion: 2 (4], issusd: Dacember 30, 2020

gile Docurent Numiters DOGOT063 o

i mmioer 44168 TR TEREER Page 2 of 2 ﬁr{— Aot
© Agient Techrologies, Ing. 3020 '

tonanslmuny

Agileri| TES0 G Preventive Mantansnce Chchlist Cﬁgub

Pl g e
Service Engineer's Responsibilities

*  Cofct the customes and snsurg
Fainlenancs wee
] erctlhmpnpesnhpmhmmemmuwmhmgsmhd
*  Completasmpty fiefds with the relevant inforration
® GIIW:HHldmlﬂ!ﬂﬂﬂmoﬂlnhcheﬂlﬂ!wl‘nma‘fﬂrﬂdcm'f'
: ;mrhmw&«tmu mnﬂmmmﬁﬂennmdﬂmed.nnmn
i mnmwmmmmm-muemmm.
+ mnhmnmmwmm«mnmmﬁ:.
' Wﬂrmnmhwmnmhiwdwnwmw
L C'Imnlﬁrlhﬂmnlnm!be'dpogmhﬂﬂhlhesaﬁucmhn weciion
*  Axk the customer fo
. Whmwm%mmtmm

Wt ol necesery suppkes ore avadible betorw the previstive

Additional Instruction Notes

*  Check for i i
ANy G live sersice naies for this mh.lrlhmmwumhh'snfwu “Modfication

ot E
uuwmunms::qmmplummhnwm:Illrmummhlmhbelmﬂhqmr

- Dunm-l'lphmr!ﬂmmupﬂllmm
iqumennmhhhhm:uull\nm mwx&mm PRI B et

FResiore 00, Tssusd, Denember 30, 3020
Agiie Docurment Humber-

CrosiLab

Agfient 7490 GC Preventive Mintarancs Checkis! sty

System Information

i e
@ Check this box iF an irstrument configuration report i uﬂxlwﬂr:lmdefmmkbﬂguuh
ow.

. ENt10z10aT
rument Systerm Mame snd ID
| Imgtramisnt Systees Gite and Inslument Rgom

| Ligt Sywtess ComponentProduct Mumbers | Compenent
i R . CH11021007

i

Preparation

55 o igmapich with the esiomer bdore staring.
::"m;ﬁnmmlwkhwmawmc
‘.Imnmmmﬂuﬂmdumngnhzhemmrmmnmmdw
Mumtwmrdinmﬂmolmwwhcmwm:x |

alagion of pans, aseemilies, sedGors eix
mm;m:wiwmn:hmnufma_ saitings 45 defined by cument Suﬂc;::ln:.
{hick for requised firmaine updates x\dmm‘mmmfmwuwﬂilhnhmﬂ:mh i
wmmidmmmmmmwumiwnmmﬂ:;m;m“
nﬁclnwmdn'FFnrInummmﬂl(wpfh1mmwlmls
senice i ot possiie

Pavisiort 1.0 s ez 302020

gk Document Nutker DOOITDES page A_ ot B
DE rurrber 441 bb TRHTZELZEL =

© aghert, Taehnologies. inc. 2020

lﬂﬂﬂ‘l‘i‘lﬂlﬂ’JUQN

i il ol R
nanlumug
Agilen 7ES0 B Preventive Mairdanance Checklist Cmah
Preventive Maintenance Procedure

Clean and inspect GC

) Ungthug powsr cord frrum T powt s0urme.
@ Dpen GC cowers and vaeuuryramene L
any dustdebria. i
@ hwImk“ﬁcmMPIWMINHMM%D:MTWNOWWNHDTM
: RemmmPmmlnl.l-qu:.Po-rrruu[:unumunfynuw-nmlﬂ‘-&muhﬂ.
Wﬂvm‘k"mmnflhhMrmdﬂmmmmsmnwmﬁnmﬂﬂmhmn!nﬁeqed
: \'Hw_pﬂp-ecmlmardlmwmm-mnHﬂamEDccmlnnFanx :

Wil ven imideoutler flap ansomisly -npnr&nu-smmuqnmlahuunqwmmlhm

Inlet and detector consumable replacement

] Fahlnul‘ammlhd_pmurmnlgtmim
G - for thes inletls) instabied.
% ] Ihpbmlmmﬂmlmpclmdwﬂmonunun
ith thesa inb, 1
& II::::.HH(M Prwmm-mdTmmmﬂww[ﬂf&kﬁmslp:;mn:g%[&l
nmhmnswmwhmmw inmpeet ;
o Fﬂmndﬂumawhmmm1mhmm?uull ;r:-:::lh-a;lnmnmm
Mhhmarhmlmmmm(rmj.mhmmem H s ignior ahewes any tuikiup of
sambiles for

FImpls & comogien,
probh s mh;?:u.immmhmcnmmnmmka

Beance a3 defined in the Mnmml-‘lﬂlmunhg\w

Zero Sensors and Leak test

= mdlmmemlmm:pmmlheFnDn'MmmdLhrram’

@ ml:dm“mmmyl!m ax defined in the 7RG 'Tm-bha.rmullﬁlvlwn".
et nlcmheumra‘l;‘:m lhnumwznmmdﬂhw

"] hmfﬂllmtlpgsadarhlllﬂmh-ﬁllhm_

Fitaion: 200, e Devevrber 30 2000
Agle Dooumant Number 0007063
DE number. 441dd. 159700022 Fage §_

@ Agitent Tachnolngies, e 2071 A
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CrécsLab

hgim?mncmwuwnmwmmdﬂu kg et

ALS Maintenance

O Seetion HOT applicable

] cmdluhlrumdennlmdmmumﬁc.tu.nmﬂm.
] vmnmurwzwdnx:@ﬁﬂymﬂm

@ Check cperstien of all fans.

a c:md-wlumnmﬁﬂwmfwmﬂm

a mmmmmmmmw—duanmw

Restare Instrument

=] WWMiwmmdmnmmnﬂﬁdumwmmmunm
Sysbem

a Nmeuwﬂmmwhmrhﬂwln"!imnm

u mmmmmm!mmﬂmmmﬂm; 5

@ m«mlummuudsardummwstmmwmnp:‘u:em.
Hummnm:hﬂluwwmmmmmﬁﬁ ST

o Wnuﬂmﬂm{ﬂnﬂnﬂ.lfmbn&mm:ﬂlmhmmﬂﬂunﬁ na
apﬂmhmsﬂﬂu;m:mmdwmn&wandhsc

Henie Hm!umunwda'mdwmaqmllim;onpmnr,uwannuhqu:lﬁnlimumn
az o guise forfinal instramine ses up and checkout

Isauel: Decemikar 30, 200
Redson 100, 153 ity

L
Aglent #8550 GG Praventive Mainmenance Checklist E&ah
g v
Signature Page
Service Review
@ Aftach available reporis/primous of all tasts 1o this documentation
W Recoed the Preventive Maintenance sendce ectisly in the cusiomer's reconds/laghook.
L OIS
W AT the PR sticker 1o The system of istrument logbook besed on the custome©'s mouest.
& Complete the Senvics Engiress Comments secton ¥ theme are addtonsl comments.
@ Review with the customer this service. pans replaced, ard 1est resuRs obtained.
M@ ¥ the instrumen firmrwene was updaicd, record the deiails of ihe changa in The Sendice Engineer's
\Cormimenis boor o i necessary, in T customer's I reconds
O Supply the customer with a copy of the Smart Alerts lyer.
O Deaciibe Smarl Alerls 1o the Gustomes,
O Install Smari Alerts if requested.
7890 GC Test Results Table
Cwtactor Sigeal Guiputs: Before PM Service | Aftor PM Sorvios
Frant delector nutpt A, B
Bieck dutector ouljl M, 220
AL datector cuipu A, M,
Preasurs decay tesi Expacind ost resull | Astusd et resull |
Fron inlat pressur dacay tast Paap Pans
Back inlet pressure decay tost Pass A

Fiswision .0, Isueet Deverrber 10, 2020

i Docurnent Mumber DOG7I]

B mrmiser: 44166 1537222102 P 1o 8 ~CE Aglleat
 Agiet Techmologies, e 26030 ™

Lﬂﬂﬂ’l‘ﬂljﬂ‘lﬂﬂﬂ

Dot Humder 5
“n?:m «155"1597:::222 Foge B of B
o dsghlenl Tachnolngies, Inc. 2070
wnaslumugy
Splent THS0 G Prervertive Maisenince Chiacklist Crosslab

P g B

7890 Parts List Table

Thwe follow ing kit are recormmarnded for cagdBary and punged packed inlets. I this is 2 genersl PM and the
) aboaaaf hias i pratened sa of consumabies you may use the customer's consumitles,

Product or
model# whate | Guantity

Pt descrigtion Pt numiser used cznmmnd
851 Capilary Inlet FM kit, Sphtiese S138-64%97 TEO0AMA 1

‘EAL Capilary Inket P KL, spiit R-6 TEU0AE

851 Capdiary U Inen inket Gosd Seal with 5190-0144 THR0AME

Washer e

551 Capilery U Inerl inkes Sphtiess Liner - 15025 TEA0A/E

with Glass Wool SR T8-S

S5L Capilery Uhtra ineet inlet Low Preseure Drop | 5190-2295 TEAOASE

Spit Liner -

with Glags Weal

PP Indat P4 ki 5183-0838 TRAR |
| Bpit wa rap PM A1, single cariridge {for MM, | G188-0835 TESOA

FTW & 1) SR

M| Cleaning Kit GRE0-GEE0 THOAE

FTY Septurmiess Head Rebuid Kit 51820747 TEHHOAB

FT Septurmiess Head Tefon Gusis 51620748 TEIAE

Igritor (ghow plg) assembty with C-ing 18ZI-60680 THOAE i

FID Cabiector Rebuldieaning Kil GISH-67000 | 7BI0AE

Standard OV1-nch FID Jet Tor caphlary FID bass | G1531-80550 TBIOAE 1

High Tempersfurs S8-nch FIE Jet for capilary | G1539-A0630 TBIAB

Fill base

Standwerd N8-Rch FID b8t fer packad cokimn o019 TH90AE

Lwilhpeched FE bass —
Standard 01 0ich FID Jot for capilary column | 1928480500 At E

| with packed/odaptable FID base

High Temparture 0124nch FID Jot for coplBary | 1524280020 TE0AE

enkimn with packed/adaptabie FID base

WPD e, uriversai fie, .01714nch I G1534-00580 TR

MPD Jed, unwersal i, .04 1dnch I Exiended &1 5340590 RLLTTN:]

|5p

‘S5L Capilary Lt Inert inket Gold Seal with EIa0-8144 THIAE

Washer

‘531 Capilary Uwa Inert inke? Sphtiess Liner - S1R-TERE TEAE

‘Single tager with G Wool

w10 Collemin Aeplacement KL f nseded G1531-67001 THAE

Fvision: 200, iszued: December 3, 2020 3

e Dogument Numiber, DOO0M6S g
D i L1104, PRI page B ot 8 - Agilent
© Agiert Techrologies, ino. 2000 ¥
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Agilan TR0 GC Prevamiva Maintanan o Chicklist E'FESTSLab
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Service Engineer Comments

IF there are any spezific pOINIS you wish 1o note a5 part of perioming the senvioe or other kems of
interest for the oustomer, please wiite include fhem in this box

Service Completion
Sandoe request numiser BOOSTAEEE0 Ome service completed _21Feba0d
Aglet sgnature P Vool ¢y opomen sigratum

Tatal rumber of pages in this document 2

Perataicn: 2 00, lsued Decermber 30, 2000

Agie Decurnen Mumbern D078

DE rurber: 44166 7597222322 Pae 3 o _§
£ gt Technologies. o 2000

wnansluirun




Request Mo, 25-67 / 02715 MTC. ACLMo. 358 / 67

CALIBRATION CERTIFICATE

NOMENCLATURE : 1. Momic Alisorption Spectrophatameter “Aglent Techrologes®
Moda| AGZS0FS, Seral o, MYTHHAD001
2 Working stardaed solution “Inceganic Ventures®
Multi Analyte Eustorn Grade Saluton, Lat Ho, 52-MEBETS610
SUBMITTED BY : United Analyst and Engineering Consultant Co, Lid,
3 Soi Udomsuk 41, Skt Roaed, Bangehak, Prakencng, Bangeok 10260

CALERATICN PROCEDUIRE : 1. Performance Yerficatken of Aloenic Alsorpbion Spectrophatometer
fWI-300-07-301
2 Estirnation Uncertainky of Massrement in Aralytical Chermistry (0P-513}

(CALIBRATION RANGE: 0.02, 010, 030, 0.50, 0.7 meA ot 2288 nem O, 080, CL20, 030, 050, 070 mgd ab 5579 nenitr,

.05, 010, 030, 050, 0070 e ai 3247 O (.00, 030, 0.0, 070, 100 mg at 2483 fo e,

020, 050, 070, 100, 1,50 mad at 2170 nm b, (L5, £.10, 0730, .50, 070 mgA at 2755 nm bn,

20, .30 050, 070, 100 merl at Z2.0 nm NI, 005, 0.0, 130, 050, .70 me/l at 2139 nmun
CALIBRATIIN DATE : 2 Fabruaey 2124
REFERENCE MATERIAL ; Traceable to NIET *Agilent Technologios®, *CARLD ERRA™
Cadmium Lot Mo, DO0GSBSS26, Chomiuam Lok b, 0112384804, Copper Baton Mo, T1170984, iron Batch ke, TLZG0ETA,
Lead Lot Ko, 12Z7AT, Manganise Batch bo, TIWERS, Nicked Babch Mo, T2T0TES, Zins Eanch e, TROE0A
AMBIENT CONDITIONS : Temparature 25+ 5°C  Relative bumidity 50 + 20 %

Tha Atornic Alsarption Spectrophotometer has been calbmted against Refersnce Materal

tracaabie o Mational, Institute of Standards and Technaiogy | MST ) by Tha Anslyticsl Dhemistry Laboratory.,
The resuits are attached hereaith. -

Callbrsted by . Atipat
i Mr. Atipat Ratara )

il Approved by e ...

Laboratony
Aefl, 201 526T020100454001
Esued Diarbe © 11 March 2024

This restalts: setste A1y 10 T NERSS Teshind Caloraded or walum saip=acd
hchvmriing the Repor CerScane and publicny of the noin e in full s profobited e wntten Eeeson, & dased e e e of TISTRL

Request Mo, 2547 / 0275

145 MTC, ACL. Mo, 358 7 &7

CALIBRATION DATA

1. Maisa Lavel
Flement 7] = [ fu ) [ [ n
oome | nooos | oooor | oooma | oo | oooes | sosce | oosos
o031 nooLr | 0o | 0000 am ame | oo | cooor
o00s QooLT | 000 | 0mes oS 0moce a0s ana
Quboay 0OLe | 00007 | 00005 0000 Q00 | 00001 | @030
0000y oo Qpose | 00003 00M0 0000 0002 00301
osoLy omLe | 00087 00009 | 00008 | 0uo0 20006 200
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3.1 Reading on wavelength- CadmiumdCd) at 2288 nm.
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Agilent 5110 and 5100 ICP-OES ) Agilent 5110 and 5100 ICP-OES )
Preventive Maintenance Checklist | Pr & Clh J
Agllent Preventive Maintenanes provides fectory recommended service for your analytics] systems to
assure reliable cperation and the acouracy of yoar resulis, Delivered by highly-trained and certified Sym Information
AREVIes apgitirs USING geniine Agilent parts and supplies, Agilent Preventive Maintenance provides
everything you peed o redwce unplanned downtime and keep your sysiems opernting at their peak.
tp Shn v
For mese information about Agilent Technalogies services Hease visit our weh slin using the fallowing lnstrument system aame and 1D 1% b
URL hetpe! woww agilent com fen-us servioes analvtical-instoment-services
F B i I
Customer Information Instrument system site and losation UAE [ 3md Poor Ashovaley
»  Customers should providie all necessacy operating supplies upon reqiseat of the engineer.
*  For customers using HF applications, the instrument should be returmed (o its standand sample
Antrodisctson systens. List syptem component prodeet nwmbers Lt e meerial numbsrers of each componsst
s A customer & shoubd be lnkle to thie engineer while performing the preventive I TR A I WY 1R |
mainienance procedores G r
a - L A
* Ary parts, vt included in the Farts Lists section of this document, are nod part of the recommended & o 2 Boi- 0198
Preventive Maintenance service, nor are they included in the price of this service. a. 5.
* i o sysiem requires the use of sdditkonal or special procedures and/or parts for the instrument
wervice, then et Fst b ordered separately and charged as o pepair, which may incur sdditionsl o * N ) sl
L5 &
Service Engineer's Responsibilities ﬂ 1
5 L |
=  Only complete/printout pages that relate to the system being serviced, 1
+ Complete empty fiekds with the rebevant infarmation. i n
= Complete the redevant checkboxes in the checkdist wsing a "X or tick mark * < in the checkbox 8. &
»  Complete Not Applicable check boxes to indicate services not delivered, as pesded, 0. a
*  Complete the PM service in the order of the tasks listed.
+ Complete the Service Review section together with the customer. i s
ICP-OES Configaratios tikle el M Lpe ar wrile is e Ty if other
Nelglizer Typs mw@..wqe‘._) ather
Spray Chamber Cyelanic Single Pras | ﬁu-l.mx Dbl Puss J ather

[ Issned: 3 Pebrunry 307, Revision: 1.1 Copyright @ 2017 Agtilent Technologes
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Agilent 3110 and 5100 ICP-0ES
Preventlve Maintenance Checklist

I

General Preparation

- i Discuas amy specific questions or 8 ues with the customer prior o starting.
I Heview the instrument loghosl,

A Perform genersl external inspection of system for clonnliness.

& Check for proper instllnton of safety.related ports, assemblies, sensors ete.

@ Check for required firmware, software updates and verify with customers if they would like it
Inatalked
For HF application systems, if standard sampbe introdsction system wis not installed, ask the
cusiomer 1o install it e

o
@ Run Instument Performance test and reeond resitlis in Instrument Perlormanes Test Rosults Tahle -
Pre PM.

Inspect and clean the system

L'r Lk For any abwvicus external damage or probbems,

I Inspect waber cooling hoses, gas Hars and power cord for pxcessive wear oF damage,

& Perform a general internnl inspection of the system for excessive dust sccumulation, clean if
s ARRFY.

@ Inspect sample introduction components and secord any required muintenanes in the Serviee

Engineer Commenis and natify the customer a3 the required sctions required,

Becord the nstrument operating conditions in the ICP0ES Stains Results Table.

Replace the polychromator purge filter.

Ripilace th radial pro-0ptics window

Heploce the axial pre-optics window for SYIW and VOV instraments,

Check exhuast Now for the correct positive extraction at the exhaust dact to insure they meet
mimimum specifleations.

Replace ar inlet dust filter.
‘Replace high capacity alr inlet dust flter eloment if installod. W5
@ Remove and clean imstrament water inlet filter.

GE481A Cooling water system

O Section NOT Applicable
Hr Irain exaling flald and remove any partkcles fram the ehiller reservoir
@ Remove, clean and reinstall water inlet metal mesh flte.
e fill with Polyclear cooling Auid,
Clean the cooling system Adr filter and the condenser by compressed nir or vacuom cleaner.

B0 EEGOGD

£1 Agilent Tochaologios

Agilent 5110 and 5100 ICP-DES
Preventive Malntenanee Checklist J

SPS 3 Anto Sampler

@ Beetion NOT Applicable

J Power cycle the autassmpler and verify sueceasful initializatian.

O Inspect X and & axis bolts for wear, Replaos s necessary.

O Clean X and £ axts siide shafts.

Q Using customer's racks and the Agilent softwnre move the sample probe to the 4 outermost corners
A rinae port, enswre thil the probe i approximately centesed in the vial

SP5 4 Auto Sampler

& Seethon KOT Applicable

2 Clean the spill tray, ruck locatian mat, end frames and chassis with o damp soft cloth and diluted
muiled chiste gt

a Clean the puto sampler cover pangls, If coves kit is instalbed, with domestic window cleanes

3 Check the X-axis and Z-nxis drive beles for cracks. splits, damaged teeth, excessive fraying, color
changes or degradation from Pomes.

d Check the X-axis, Theta-axis and Z-axis FFC cables for eracks, incosreet positioning, damaged edges
AF dAmARe] conmectors,

& Pump Tubing Beplacement. Beplace perisealtic pamp tubing. Beplace all nshing that goes fram the
rimae staticn Lo the pomp and Trem the pams o e waste) rinse botdes

AVS 46,7

@ Section NOT Applicakile

@ Replace valve robor seal

2 Check fittings lor signs of leaks

O Check mihing including aatosanpber uhing for kinks or exesisive wear
@ Check high fow pump for signs of leaks

Instrument Adjnstment

B Ol position of Zn peak, sjust if vequined,

o Check Argon Ratio, wdjust to specified value if required.
o Perform Detecior Calibration.

@ Perform Instrumeni Callbration.

& Run Instrument Pecformance Test and record reslis in Instrument Performance Test Results Table -
Past P

@ For systems using 1CF Expert version 7.5 and above run the following Instrament tests and record
the sesalt in the Iscrument Test Hesulis Table

@ Subsystem Communications Test

@ Air Flow
Dk  Fabiuary 2017, Revisbon: 11 Capyright & 2017 Agient Tochnoligius Tassied: 3 Fbieunry 2017, Revision: 1.1 Capyright © 2017 Agilent Technilgius
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Agilent Tachnologies - Agllem Technolagles
Agilent 5110 and 5100 ICP-OES ] Agilent 5110 and 5100 ICP-0ES -1
Preventive Malntenanes Checklist J Freventive Maintenance Checklist J
. ke ICP-OES Status Results Table
& Gaa Flows
B RF Genaratar Nate: These measarements do not form part of any specification and are for reference anly.
E‘_ Canvern Test
@ Optics Test
& MNebulizer Test Meassrement Arandly Maode Pl O
Instrament Performance Test Results Table [ — T4 A VAC L ) vano
Hote: These measurements o not farm part of any specificntion and are for reference only. Mlalns Currant 0. o A O tag A
Fre TH Eomslthity Check. st I'M Senaltivity Check | Instrumest Temparatars e oW BT o
Raudial [ ciar Bubinl | Axtar RE Alr Flow (sansar spisd) 15.0 He 8- 2
Zn F13B5T nm SROR Sing-f, | BhA 0 4T D B Flasmn Exhanst Temperaiure Mo measurement .7 g |
Mn 267410 nm SRER s, JikAR | iRy T | AL Water Flow Oscillstor Mo measurement 164
AL 386,152 nm SER 5 (C8] 9 .‘;] ewn | Water Flow Detector IS 106 Lmein LE-
K 66481 nm SER 5\ | e Bk 797 | Water Inles Temperature % .0 e .0 c
® Axinl result is pot applicabile for GRO16AA, GS0IZAA Hadial View instruments, Fobhromabor Temperature o ; 5.0 “c
CCD Tamperaiuze -5 o -A.8 "-F
Instrument Test Results Table B —— w0 0 X0 g
Note: The Instrument Test results are for systems using ICF Expert version 7.3 and alove naly. Argon Sugiply Prissiing 67194 kP'a E£%7.33 W
Purga Gas Supgly Prissase] &4 kP E4% 40 i
Result
- Dpptinn Gas Sapply Proson® | L kP'n HiR L
ooy
Wbl st Pl N pmeaaTeTend o L/min
=
: = o Nesullzar Basch Presmry Ml MessbT e | ] K
o
_ Plasasa Gas Flow No meakirrement nav Lemin
o 1 i Auxibisry Gas Flaw P mssearement, | (8 Lémin
(ol RF Fower N messsmement VRog W
| Camern Test [eaah | BF Supply Currat [y rreee—" L N4 A
| Optice Test ek | RF Supsly Voltage s mansiremant VB B v
N DM
| etz e e “11F option inssalled
Essued: 3 Fabrusry 2017, Revisios: 1,1 Copyright © 2017 At Tuchrebogie Basmedd [ February 2017, Revision: 1.1 Copyright & 2017 Agient Technokgies
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% Agilent Tachnologies

[ Agilent 3110 and 5100 ICP-0ES

Freventive Malntenanes Checklist _J
Fart Fari Number | Prodwet /Model # where used | Quantity O
o GBO 1N, OEIELA,

Al POt Window GRO 1068014 CAUI4AMA0LEA \
Radial Pre-Optic Windew GBO10-R50 15 Al !
Podyelear Cooding Flikd Ga2aze00 10 GR4BLA

Furge Gas Filter G060 130 All i
Air inlet filser G000 All

Hagh Caparity A Fileer B0 G680 1R Optional

Rotor seal for 67 port vabes for g f

AvanT GRS GB4B4A GENG
iﬁg):uﬂhr-(pnrnnlmfnr A2 GRE0AA

Rinse salution to rinse station . .

Nt SIS L2 EP5 4

Barb cosmector 2 hmme 1 Zmm [T (B I0-ET 124 EP54

zl'g:l-r!e tubdng Bmm od x Smm GELIRED122 aPg 4
Aubalthennd Purts may b roguived from snginers sioeck: |
X ks idrive balt | Bero04mron Geaa |

% wwis drive belt G4 10047400 5PE8 |
Peristaltc pump tubing, PVC o
SulvaPles, 5 bridged. bl sy sy ]

Restore system
For HF applications, ask the customer o meinstall their sample introduction system,
Lemver system in an idle state on and parging.

Guidance: IF the P servios is performed prior to a qualification secvice, ten uee the gualification
procedure as o guide for final instrament set up and checkouwt.

Service Review

i{ AMNx the PM sticker to the ayatem o instrumenit ook based on the cistomer’s reguest,
@ Complete the SBervice Engineer Comments sectbon bebow if there are additlonal comments.

{5 Agilent Tachnologiss

Agilent 5110 and 5100 ICP-DES

)
Preventive Maintenance Checklist §

& Review the service and any test results with the customer,

o I the Instrament firmvware was updated, record the details of te changs in e Service Engineers
Comments bax below or if mecessary, in the castomer's [Q records.

Serviee Engineer Comments (optional)

IF thers are any specific points vou wish to note as part of performing the installation or other jtems of
inerest for the castoiker, please wrile in this Do,

Oither Important Costomer Web Links

w to get information on your product:

Literature Library - DEps' ww gl

oeatliserature
G Need v krvow mere? - Bt v ailent com/ crasslaby aniversiie’
& Heed technical support, PAGs? - Ligp/ gl en oo,/ ene s/ supper lunding/kop-oes
A Need supplies? - wow asilent.com' chem supplies
Service Completion

g by 5 3[:; - It

Service request pumber ST po servier completed s Bt

Agilent signanare Ot T Custemersigeire _ Fw

Doeumpnt part ember: (GHO14-8I070

Nsssed: 3 Felirugry 2007, Revision 1.1 Copyright @ 2017 Agilint Tecknaloging Issnid & Febaugry 2017, Revislan: 1.1 Copyright & 2017 Agilent Techinlogies
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Instrusaant Modsl Agiten] 51005110 VDV ICP-0E8 i, A T

i D Ga0IAGENEA H 170213 §940 ik

Ineatrument Serigh Number MY12030007 e (182,080 rim) B30 B2n

Scftwars Verson 7.3.1.8207 | (183027 nemi 2118 &35

Fimmara Versian ETH Mo (202,032 vy 820 a1

| Cr (206,158 nm) 51340 a4

T s Zn 213,857 nm) SETD {13

Tazt Comgigted On TF0A0EE 352 AM ey S Sk 2
| Co (228615 rmj 51720 1T
|M T B (230,424 nmy =040 &4

Suheystem Communicationg Tast Shipped Wn (287 510 ) S0 950

Ax Pl Tast Saippad Win (250,568 neri) =030 145

Shingsd Cr (7. 716 rei) 2100 814

i | g 324,754 rm) & 2500 18.88
i B | €urazr 08 ey T 1134

| RF Ganersor Tas Sti | S {338,074 nem) 53350 2447

Camsea Tes i Fos (455,403 ) S44.00 s

|Opiu Test Snipnet Er [450.7X% nm} 53600 7

Bupanond Ba {883 408 A = 300 25.48

| e S Ba (B14171 nm} =42.00 2547

Finokbx et il A (574,283 e 27400 ez

Sermtivty Test Pass  (TEA.401 P %8000 5454

Pracson Tast Pass
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| Benaitivity Tast Pass.
Precision Tast Piich
Radal
5 Fadal
Ewmmend Wavelenglh  Specficalion Mefod  Ratio Slandand  Blark 2
Elame velangth fication  Maasu
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Equipmant: CONDUCTIVTY METER Canifcats N G400
Pogei: Lab 855 t=sued Dals: 19 Mirch 2024
Sarial Mo, {or 10, 1HI00386 Job Mo WO-C0020308
Manufacturer: Sl Aradyti: Prage: 1ef 2
Elactroda Serial feo.  1607006Y Moded :  LF413T Brand : 5 Arwlylic
Conditior: In Conditon
Casstore: Wnited Anslyst and Engimesring Consultant Company Limited
3 S0 Udomisuk 41 Sukiuimidl Road,
Bangekak, Prakanong, Bangkok 10280 Thailand
Environment Condition:  Temperatuns = t 2 ¢
Humidiy S} %RH 1 wAH
Calibration Place: Ervironment Labaratony, DRSH Technology Limited,
2533 Sukhumyit Road, Bangchak,
Fhrakhanong, Bangikak 10260 Thailand
Calibration By: Mr. Pongpisct Susbchantha
Calibration Data: 11 March 3034
The Method used: In house meihod, CAL-WI-AS, basa on ASTH D 112514 and D 538414
Traceabiity: This cartficate is taceabis to the S| Unis maintained by CRM of NISTISRA)]
threugh CPA chem Ca., Lid, [SONEC 17004) Certficate No. B60753, BROSAT,
Ba0Asd
Wotigns DS
(e Pangpisut Susbehantha) M. Mitiran Srihawan)
Farsan in charga Authonzed signatany
Fa st g o S R 1 s WGBS AT 1) E o

e e T e T T T

Thie ¥t St ATl W 8 i Ly w8 i P S T ety FeRiES By 1 Cearnga fecar e i
s B iwesd of conlidence B R wcoortaca 12 Exrumicn of Urcurtsinty it Masrerard | GLM)

Thats o sy ba EFeciad By AR P apached conguen Tha MRS e 5y 13 fha Sees e et o sl The e Skt ret i
‘aredhcad et i bl wihowt scoowl of DKSH Tachnakooy Linksd.

Wi B BT

P35 LT Rt TSRS 163

I13 B At Pgobse, P ey, R, (205
Frors B8 0TI Erme W s syt

Delivering Growih - in Asia and Beyord.

lﬂﬂﬂ'ﬁ‘l‘jm
AL

¢ 12 Sap 22E

&= DKSH

Garificals No.: C24240057 Page: 2ol

Calibration Results:
Bedore Adjusiment
‘Esandard Unit Under Caibration Coanags Facthor
Comrecton Uneeriainly [ =]
Canduciviy Solutian Rasding 1k}
25000 wilom ;T WBiom -1 whiom 00 o wR
D Skm 1428 BEm ASD  uSim 200 a0 S
M3 maom K84 mSem 8 mém 200 0E7 mSem
After Adjustmant ;  al 1413 pSiem
Etandand Wit Under Calbragion Crerags Facioe
Cormection Uncartainty ()
Conductivity Soksion Rasding ik}
25000 uSim 250 =] LB uSom 00 ozt uliem
t4130 Sk W13 usam L} uSdom EL] an uliom
1.3 mSkm WEE  mSiom as meim 200 i mim
Thie End of Certificate:
utin Bumpaz rolael %
B Tmddiy
53 rmpaaste wmaw e e e e e i
P TR O RS e R RS ‘l!.i
Belwering Growih - in Asia and Beyand. NI E‘.uga}:'ﬂyl 125 2022
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TECHNOLOGY PROMOTHRN ASSOCIATION (THAILAND-JAFAN ——
CORFURATE SERVICES 3 EQUIFMENT CULIEATION AN(FTESTING SERVICES »-f,i-{-\j
S PATTANAKARS ROWTE S0 8 SR ARG, S1UANLL ARG B SGr Lt
TEL 0:37)

P
T ——

Cart. No.: 24ThE03

Certificate of Calibration P

Equipmant : HOO Incubaioe

Manufsturer Ao

Mode © -1 320

Savial e THIRCAS0IZI0

10 e LAE WA 152661

Subenitted by ¢ Lritad Anayst and Enginaering Censuttant Go. Lt

3 ol Udomeuk 41, Subbumil R,
Bangehak, Pheakhanong,

Banghok 10260
Location : Lab Floor 2
RAecalesd Owder @ 10 Fabnary J024
Calibratian Date = 10 Febnary 2024
Amiblent Temperatsrs ETLOR
Ralative Humidity : [50430) %
Galibrated by : Tawaichal Fama
Approard by 2 £ ol ] U

Aggraved Sgnalary

{ ) Pomrippa Tameyakul
¢ v Unnagpbel Harachsi
{ J:SuUwt Imjs
biaoe Date | 18 Fabruary 2004

The Uncertainties are for

dence probability of approvimarely $5%




B

Egquipment - BT incubmior Cort. Mo 24TM303
Condition As-Rocelved : Usad liem Page: 3ef3
Redamncs : 280202001
[Result of Calibration ;- [* b Withoul Adpsiment
Funeciics af LLC® : Temparature Sourcs
Fresh air satting : Mot Avallabia
Caliveation | uuce | vucs ® Crwarall
Point | Sedling | Reading stablity wniformity  |Variation| Pactar
ey | {4 cy i) 1£°C) [ (-] &
200 01 | 188 037 072 14 Fl
Calention Measuned Temparature | T | F
Point Posllica 2
[ h g e T T I T 7 [] @ i) [ 2"}
200 19673 [ 18000 | 20322 | 1aee0 | 1R615 | 19088 1:.5121 12,668 | 10.645 058

Average” ; The swrage of 3 values 0 sach posiion.

Temperaiure siabfity : One-hall of S grealest maimum dference of messured femparatues of By ors sansor
T ¥ i The diflerence: of measured lomperatures ab any sensors and the measured
iamperatum al B refarence lecaiion which sre obeerysd ai the same Sme or 2t as closs an obsernvation time as
poseitte o determing the temperaiune pamem of homegonaly within tha chambaer undar sieady-slala condificns
Dwerall Wariation : The Ditterance of iha and minimum threaghos

UUCH : Lind Under Calibration

Moie © The reporied uncenainiy of maasuresseni wes inchuded siabiity and sechuded uniformity .

The reporied urcardainly of massuremaeni was based cn & slandard uncerainty multiplisd by & coverage
facior k, providing a level of confidence of approximalely 55 5.

ela-

lﬂﬂﬂ"lﬂfm{

TECHNOLOGY PROMOTION ASSOCTATION {THAILAND-JAPAN]

CORPORATE SERVICES 8 : EQUIPMENT CALIBRATION AND TESTING SERVICES

314 PATTANAKARN RCWAD 51

8, SLIARE LIAKCE, STIARE LIARCE BARGKOR 10050

TEL 0=3717- 3000 FAX. d-17) 5584

Cart Mot 24TW3ID
Page: 1od2

Certificate of Testing

Equigmant :
Manufaciurer
Mol -

Barial Ne. :

10 . 2
Racaived Dais -
Tast Date :
Rafarance :
Submithed by ©

Labarstory Condition :
Tast Procadure :
Tesbed by :

Apgpraved by :

[ | Pomihigga Tamayssul
[ | Unnopphol Harohal
(/] Satrip Masrgmai

Ol Meter

¥l

8100

118 10igaa

UAE WO 00472088
20 Febnary 2024
21 Febnary 2024
FEOZ-DEEEOEC-1

United Analyst and Enginsenng Consultant Go., Lid.

3 Sof Udomais 41, Subfmyil Raed. Bangofak,
Prrakhanang. Bangick 10260

Temparature | 3+ 5§ )0

Humidity [ 50+20 )%

In - houss method ;| CPCHE

by Companisan Teornkyio wih fzide Modfoation Mathod

Walaksk Sirifwean

Sufk

Approved Signatery

A

CanMa.: 2aTW
Page; 2ol 2

‘Conditicn of thi ion

1. Rafarerse Siandand Instruments ©
This cediication is imcstd4a 1o the intrmational System of Link theugh fha mafamncs slandards
labaraiary of indusrial Calbration Conler, Technaiogy Promotion Association [Thaland-Jagan)

|Fstruments Barial Mo, ID Mo, Cemificato Mo,
1. Bursiin - 10BLID G172 22 Mar 2025
2. Balarce M2INEH 110RCOM 23405 18 Juty 2024
2. Standard Matedal -
Materal Manutaciursr Lothg, Annny
Sodium Thiosubats partahydeate Mok AMITEIING 100:2%
Reauit Disscihved Ciygan Mater Atjustment With Ak 100 %

Dissched Oxygen Probe Noo 228100125

Titraitien Medhod [+ e} 2T
{Azidis Medliication Mothod) Raading Sl dn Detsion
ImgiL) imgl) imgeL)
820 e 010055

This raport was centfisd orly 107 th iNaUsWlL we tesind 1 is allowable o use for sindy
frtend to use for adverising snd referral purposa s prohibited This eport may nol be reproduced
cthar in il without writen appeowl of tha Leorstons

oo

tanmslﬁa'&qu?

Issua Dabe - 22 February 2024
v
wnesluniugy
Equipman ; BOD Incubalar Crt. Mo 24TA03
Condition As-Received :  Used lem Page: Zaol3
Reforence - 2502-02340C-9
Procadus Used -

Calbration wera conducted using calitvation procedus CP-OTOR besed on TLAS G-20 acconding io dinect
measrement method with Dala Aoquisition which connected with Resistanca Temparalura Detector | RTD |,

Tha tamparaturs Scale uned was Dend on (TS50,
Canditian of this result of casbration
1. Radererce sandand insfrument -

Instrumant Sarial No. G Ha. Troceabls Disi Dibs
1) Dl AcGUBSn MYSHO1 23200 TPA 27 Dec 2024
2. Tris cersficale |s wabd onty 10 the Hem calibrated on date and placs of cabibration
3. Tris corsheation is Iacaatis (5 v Inenaionsl System of L,

Remark : TPA : Technology Promotion Ssscoation

Result of Calibiration 5 0% Wilhend Adjustriian

{ Thaliand - Japan )

Funitios af UUC® ; Temperature Sowoe
Fresh alr satting - Rt Awniabk Enviranmand dusing eabirasian
in Finishad
Tamp. [°C ) 28 Ell
RELHumid. [ % ) 70 65
— ] =] LAC Bupply | Vol | 25 FEL)
-] -]
* a
Potion :
H
1
.1.
3
* -
L
]
=
Froba lnstallation Dytais : Demanuien of Chamber | S
as i em D= 082 m B iref)
b= 0 om W 12 m
a= i em H= i3 m

Capmity= 09




Cortificate Ba. : HIT-2417-0568

Paga:laf 2
CERTIFICATE OF CALIBRATION

Esguipasent ; 00 Test Tubse Hesber
Wieter Moded : EEEREGY Seriad Mo 1 1147807
Tuwbe Heater : 25 Vial Capacity Resalution 1 e
Temperature Hange | (100 1607 Temperatsre af Reactian = 150°C
Manufacturer ; Hanra [nsirussnts Made in ¢ Romanis
Condition As-Received | Uaedl Produst [Feeferenie : REZDGE]
Amblesi Temperaiare = 25+ 2°¢c eelative Humidity ; 150 % 1518RH

Cusiomer nama : United Analyst and Enginesnsg Conseltant Co., Lid
3 Saoi Uihwresuk. 41, Sakhumvit . Bangohak,

Phrokhanony, Banghoek 10760

Received dato 3 22 Agril Hizd
Calibrade date ; 1 Apeil 224
Tasuis dlati ; 25 April 2024

Calibrated Location : Hanns brssruments (Thsiland} Lid,
Calibration Procodury : This calitracor wis comfiicsed by using in-hesss: calibeation procedure

CF- by using certified reforones standssd Seteuments.

Y

Calbrated by : W Mr. Pickin Peithang Approved by:  Z7 //
1 M. Channarcey: Suinak M. Asain Sewanchiisl

Authorized Slgnatory

HANNRA

sl
< Thanna Limase

This certificaie was versifled caly fioe ihe insirsment we alibroiod.

This Feaalt of calibration was found sccurate om dste and plice of ealitration only.,

** This cortiflicato may sot be reproduced oiher than in full, cxcept with the prior wricsen **

HANNR  Hanna Instruments (Thailand) Ltd. éu:*@’*;, adan
‘||I| iNStruments  #10s o Rsichspack 14, Raichadspick Bl Sassan-ok, L s

e
Fleuykwary, Barpkok b5 Tel 02541 4199 o 028414190 W ——

approval of the bead of Hanna IRstrnment {Thailand). J ]

Canificate Na. - HIT-2417-0568

|||I| HANNMA

instruments
Page-2af 2
Cendltion of his ealilseation result:
Refirence Srmdard [natrumrests l'li-xn{:llimi!hu*lelnﬁtimluuufInilmlu'mlmnmlun
Instrumests Mol | SacklNe, | Cortificate Now Traceahle
Diar Acqaisition Swinck Unit ET 5Ty MYAGSIRS | WSO 164:| WE Eleciric Co, Lid
Drigital Thermo-Hy prometer HT-TT150 ALDTIES 24K41 TeR gy R
Asmociation | Thailand-Fagan .
Callbration Resuli:
Muasurement Temperziure Source Accuracy for COD Reactor.
Capacity Mominal Valee Averape Vabue Uneertaimty of Measurament
(¥ial) ) o1 7
25 Vil 1500 140.8 (2]
Unit - *C
(LA (L] [3A) 14A) 1SAY
4B 501 [0t U] (=L 1500022 149,185
i 28 (5H) (4B} (E2:4)

140724 | 149578 | |4RE52 | LS00 | 30T

[ 1w] 1200 (500 (8] 13
149863 | 149799 | |S0233 | 149847 | 148.97T

¢ (2m m 14Dy (3D
140550 | 149666 | 149958 | 149744 | 140.R19

LHED H2E} {3E} (4E} (5E]
150044 | 149360 | 14936] 142973 | 145654

Figure: Shows the location of the sermperamne sowce.

The report wceriainty of measuremeni was based on 3 ssadand unceriaiory mukipliod by o coverme fcior &= 1,

pronidiny a fevel uf cenfiencs of sppersimanely 955,

** Find of carificair **

DaJE Services Co.Lel.
12 S L adprnr- Wanghin 55, Laalpraer Wiarsghin R Ladpran, Ladgme, Banghok 10230 %

BOE o rvices
Phose : +68 (33 535 2, Bmail : dqreervivssininigrel.com mrmorm
CERTIFICATE OF CALIBRATION
Ceriifieate No. : Sp24-018 Page 10f 5
Customer : United Analyst and Engineering Consaltant Co. Lid. (Head Office)
Address : 3 S Udomsuk 41, il Rosd, L Banghok 10260
Location of ealibration :  Laboestory 315
Equipment : UV-Vis Spectrophatomeier
Manufscturer © Agilent Techmologies
Madel 2 Cary 60
Serial No. ¢ MY 15410008
10 No. 2 UAEWAT.O2558
Received Date: 7 May 2004
Calihration Date : 7 May 2004
Issme Date t 9 My 2004
Comdition Instrament :  Good
e SN 2 Mrnab: i
o Wir. Tamawd Rimickach b | Ms. Chonthicha Sangngem |
Techsical Maremyer Quality Marager
[ibeemnems redl W oot ool 0 tha shars cal brsadt 8o and W e o a show o e xad giaoe o catioron only.
me bty of e i e i il e b o e e sl i A P e g Rt

b by, Thit aihcams may ot ba repatcee ciaar han e Al g i vhe s rraiem sppervad] of he DN Serviees LBk,

wnansluaay
[ 2]

[l

DOE Servioes Co Ll
DQE Services 125 LadrcWanghin 55, Laspras Warghin B4, Ladrses, Ladpres, Bargghek: 10200
Frors: | +66 012 523 2054, Enail : deeservicesiafignailcon et

REPORT OF CALIBRATION
Certiflcate Mo, ;. SP24-01% Page 2085
Environment Condition :  Ambient Temperanare 2323 C

Relarive husnidity 55+ 20 %RH

Callbration method : In-howse metbod CP-01 Based on ASTM E275-08

Certified Referencs Matariali ;

Material Serlal Ma, Certificate No. Dhae date
Abschence Standard s 25760 115663 15 October 2025
Alwhance Standard sel 28757 115638 15 October 2025
Wirvglength Stanchard sat Z5H0G 115657 25 Oictober 2025
Wnvelength Standard set 15758 115665 25 Ocaober 2023

Traceabdlity : This cenification is traceshle to the Internatineal Systerm of Unit maistained al National -
Institute: of Stndands and Technology (NIST) through Stara Scientific Limised

Spectral Band Width of ULC ¢ L5 nm.

Sean Speed of UUC : 60 nem/min

Seam Interval of UUC 1 A15 nm

Resolution of UUC : Photometric  0.0001 Abs,

Wavelength 0] s,

wnenslanuey,




IDE Services Co_ Lid. DOE Sarvioss Co, sl
DQE Soryicas 50 LI WIgaIn 35, Ltpric- Wanghin Ao, Laprun, Lapran, Basghok HE30 DOE e 32 5oi Ladprac-Wanphin 55, Litpess-Warghiin Re., Ladpesa, Ladpess, Bangkok 10330
IPhame - +66 HU2 6 2054, Ermual - dgservisesindigmail cm e Phona ; #66 (012 458 2084, Ereail ; duserviomsiziniSgmail com e o
REPORT OF CALIBRATION REPORT OF CALIBRATION
Certlficate Ne. : SP24-018 Fage 3 of Ceriificaie No. : SP24-018 Page 40f 5
Calfbwation Results : Without ndjustment Phatsmetrle Accuracy :
Wavelength CHMsz Values | UUC Resding Correctien Uneertaimiy Covernge facior
Phatametric Acenrscy @
{nm) {Abs} iAbs} {Abs) (Abs) X
Wavelengih CRMa Values VU Reading Correetion Umeerininiy C.ﬂl’l'emr - 0.0000 00000 1,000 E0 200
(mm.) [Abs) [Abs) {Abs) (Abs) & 07469 07435 0.0034 00057 200
0.0000 0.0000 10000 00028 100 00000 20000 00000 00050 200
i 0.5780 0.5747 0.0033 0.0031 100 25 08674 ey T o
10484 10438 00046 00009 200 DON0 D000 P 00
21876 21832 00044 0.0080 200 UL e 907 e o
0.0000 0.0000 00000 0.0028 2,00 20000 20000 L0050 200
350
R 0.5505 D.5581 0014 0.0034 200 06430 L6802 00028 00055 200
10239 140231 10008 s 200
21230 21219 [T 0,000 200
10,0000 00000 0.0000 0.0028 200
o 05230 0184 D.0046 0.0030 200
0.9633 09614 no019 00029 200
19753 19731 00022 00070 200
00000 00000 01,0000 QR 200
. 05181 05150 QIEEIED] LNLEed] 200
: 10002 09964 10038 0.0 200
19973 19914 00059 00088 200
0.0000 00000 0.0000 0.0028 200
05517 05485 0.0032 00030 200
590
10803 L0772 00031 0.0030 200
20373 20293 D.0080 0,0080 200
0.0000 0.0000 00000 00028 200
P 0.5591 0.5565 00026 00031 200
10518 1.0482 0.0036 0.0030 2,00
19274 19202 00072 00079 200
'
naslunuAy Lenanslumu
- TORIR RO 1T -2 R L 1
DHE Servioes Co Lol
DOE Sorvices 12 S Ladkprase Wanghin 55, Ladpri-Wasghin R4, Ladpran, Ladpran, Bargbok 10230 mmﬂ:mlm ASSDBIATION mﬂﬂ
Phistse: ! 66 012 538 2058 Ersail | daeservhssinfogpmal son mmarm mmum Emmnmsu s 'mn,s‘u 5 - & S
TEL 0277 7-500- 28 FAK 0-2T15-34M4 AL o
REFPORT OF CALIBRATION
Certificate No. : SF24-018 Page Sof§
Certificate of Calibration = &t 2one
Wavelength Aceuracy © Page: 1ol
CRMs Values | UUC Reading Carrection Umcerininiy Coverags Baclor
mm. ) () (.| mm ) L] Eguipment : Elsctronk: Balancs
L7 420 28 [1T] 200
17045 s W08 alm 200 I et
mE me 0.0 g 2,00 Model : KER204
33408 e s [AL] 100 Barind M. = 1T
360,93 3604 043 o 200
D M. ¢ UAE WS 1272564
41859 4181 049 s 200
44504 56 Ty wis 200 Sauibimittad by ! Uit Acuibyt s Enginsering Consuban Co, Lk,
3 500 Udomsuk 41, Sukhumyit Road,
453,66 4533 038 s 2m P S —
6002 T 11 wiR 200 P
536.59 5360 05 o8 200 Locatian : Butance Foom (166)
e GIRT an o 200 ; ——"
43138 A0 0 o 200 Calbration Data : 14 May 2024
250 124 016 wis 200 At Temperaur s |45 'G a0 e
Ruslativa Humidity | 0% S0
S13.47 $157 421 i 200
Cailitrated by : Khit Rutanagrapachal
088 4201 T o 200 \ &_
ATAAT A738 53 {iN] 1060 K Ghi
’ Appeoved by : e
8535 452 his a2 2.00 Appecrand Bignalorny
34,40 50 o.M LiAL) 00 : : St i
40,72 T4 4 068 020 .00 [+ ] Kunchit Promprat
TH.55 7401 055 LA .00
w703 | 027 il .00 |sswe Data © 15 May 2024
Em.28 &1 an nia 200

Remark ;- UL = Uit Usder Caliwrntion.

« Fr = Fick Avuisble

of U b st e by the ceverge (ke k.

sehich for a ol dnerintce pobaity af
= # Ineficunes con TH] woerediond

wnanslainuny

AT M 1

- End of Certificate -

Tha Uncartaintise are for 2 confidence probability of

=its

S e

e =4 5 st =
Approsi ef e Pread of Corporais Serwia 3 Ecs praent Cal bratien ane Teslng Sarvies.

Lanms'lu'm'uqu




Electroric Balanze CortMo.: 240293
iUsed Bem Page: 2of 3
2405-01860C-2

Caitration wers tonducied weng rhouss calbration proceduns CP-0B01 hesd on LIKAS LAB 14
SCCONng bo SRSt MARSUIMNT MEod SRt Standant waight.

1. Fforancs standard Pewumants.-

Instrumnts Mol Sealal b IDNa,  TestroportMo.  Duadale
1} Blendees Wit Sal (E2) 15884 2400 ToRCODT MN-O0 1324 26 Jan F020

2. This cedificate |3 vald onty 5o e fasm calbrated on dats and place of raltbraton.

3. This masull of calibraion was mada on recuesied at Fa poinl specified by cusiomar.

4, Thie carificabe s not cerified for any commercal rarsachon

E. This camification is taceabia (o the intematonal System of Uikt

Rusult of ealibeuilon (| Withaat Adusiment | * | Aher Adpstsani by inieensl Calteaton

Range capachy : 0g ko ZD g Resolution 00001 a
Batars Adjustment !
Eadanca Maasuameni Caveragn
Baading Gormegiion AMngeiainty Fagioe
lg) lal lal (£mg) (k)
100 1000000 00000 o 20
00 200 DO 00001 B 2
Adter Adjusiment :
1. Butarmis o tha standand devistian of weighing miching ILLALY]
Applied Weight Sitanciard Deriaticn
(gl of Reading [0 b
"o 00T
200 0.00007

tonaslimuny

Eqapment : Electronia Balanoe Gert.No.: 2AMKEGI
Candiilon As-Recebad :  Usad Haes Paga: S 3
Rafaronoe 2400-CABE0C-2
Rauult of caiibration
2 Effac of off eear loading !
A mase of 100 g was placed to various posfion on fe pan. ) (]
Tree weighing macking raading semr chisined is given in e abe .. L
Mg diffananc bitesin
Postilon 1 Pesitien 2 Peaiticn 3 Posilien 4 Position 5 ‘off-penter and cendral loading
{a) igh ik lal tal ta)

*0D00E 00001 R0 0000 D0y 00003
3. Dupariure from nominal valuy
Balacn Wi i remm i Cowarage
Appliud Waight Reading  Campction  Unsertainty Bacter
i} fah ial {dmy] k)
Unkad 00000 L0000 1] 213
1 10000 00000 015 z1a
§ 80000 00000 o 213
0 100000 00000 o5 N
20 200000 00000 A 203
L1 50.0001 <0000 oe 206
& BILOG0T il g 3
a BO.O0OH <0000 oI 2
oo Rlbile ke -0 =¥t 203
120 120.0001 <0000 [oF:] -
o0 2000001 000 1] z

Ths Deigsartied uncartanty of MaRELMGTEN] wis Dasdd on & Sandard undstainty mutiphed Dy @ orwemge
factor k . prowiding 2 level of confidence of approximaiety 5 %

sl
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5 Frunclison for inclrial Cnsdoprent MNaloral Faod nesug Ty
ot = ey POOG InCuraiial | gborsiory Service Cemer Ehatied

Calibration Certificate

1403363-002-01

UNITED ARALYST AND ENGINEERING COMSULTANT CO., LT,
3 50T UDOMSUK 41, SUKHUMVIT ROAD,

Bangchack, Prakhanong, Banghok 10360

Faape o i
Equi i Balance
Manufacturer: METTLER TOLEDS
Model: ESRZO50U
Serial No.: 210685394
ID No.: UAEWAD. 010y 3565
Order No.: 1402283
Operation No.: 1403283-002
Date of Receipt: 2 april 2024

Date of Calibration: 2 April 2024

Calibrated by wriemwut Prapmsstipong  Approwed by ‘%__
Scuntint [ M Pheraphat Tuanit }
Hanages, Division of Callbeation Labarabery
Date of 1ssuel & April 3034 Resgansitle for the Technical Hamagement Team
he e for @ o apie ¥ 955

This Contificats = i 1 BOCAoBnes wih the congibions of acodiaton granted by the Thal Lasorstory Acossdaton Schon
Wch i s [ FesssriTEN: Cacale ity of U SD0aLony @3 75 FAOsbENy 1 recogried MaGonsl Sasdands and W e
S of FAEELTETHET! FENEd 3t the COMESQONANG RaBONN AN iBbocatney. This canficate muay not de reprduced other
tham n full expept with the prior writien spproval of the Hetossl Food Jreshue

F5-000 Rariess: 37 Codi: ME-04-£5
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"onc ostal Lasoratory Saeves Cave EREA B B

Calibration Report

Certificate Mo.! 2402283-001-01
Eguipmant: Eectran: Bawce Manutectarer:  RETILER TOUEDD
Mael REMRU Aspiation:  DUOCE 3§ OD00L 6
S a7 OGRETR 10 M LA A EREIES
Capbciy T
Date of Calibration: 2 Ao 04 Pagmlaid
Envaronment Conditlon: sssew Tevgeatss M5 © 05 T Adews demadty 408 5w
Place of Calibration: Loy, UNTTED WS ST NG EMGINEFRIMNG CORSATANT L0, LTD.

Condition of Equipment: o Cosdter

Condition of This Resuits of Calibration:

L. Cabraiion Pefuint WL Mol WA DED  I-iuse Mol eSS on RS Lk 14 3013
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4. Thi cavificai v oot anfy kor e Fatruses] w Calsatid
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Calibeatin Besults:
1. Repeatability of Resding:
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Calibration Report
Cartificats Mo.: Z402TEZ-DO2-01
Enuipment: Eleameir Raae Womalaciures  WETTUEA TOLFDD
Modek  aniDSi Beolutions 000001 9 #0001 9
Sarinl We: C2RERIM 10 e AE WD DRSS

Capesity: 270§

Date of Calibration: 1 s 2 Puga Sefd
‘Calibration Results:  (Comtimued)

Calibration Aamge: - 809

Ealibration Adjustrment: [nteral Cibaton

3. Deparbere from Nominal Valses (Range: 0 - 80 g ; Resolition: 000001 g )
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Calibration Report

Certificate Mo.: 24023EF-002-01

Equipmsnt: Flectroes Balsace Mansfacturar:  MITTUER TOLESD
LI pniution: 0B g BODEI g
Serist Wewr CHLREEIM Db URE WD RIS

Capacity: N g

Date of Calibration: 2 se 2 Pegm dufd
Calibration Regulis;  (Continwed)

Calibration Ranges B2 - 2009

Calibratisn Adjustmant: [mema Cabaton

3. Departure from Bominal Valwes (Renge: B1 - 200 g ; Aesoirton: 00001 3 |

i v | et vt bt Hedeg o ety | Coveig R
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1 134 D8 00008 20838 2 6gea7 27}
im 133 0083 &) Aoy 00en 2m
i) 143 00833 ] acea 300820 zm
1% isipoess 10000 L1 :_ L] ]
1 168 D089 D061 ams | 800073 i
X 138 00813 o aresa ceny zm
3 208 OOEDS 200, oo aposs | woooa zm

The maponad uecerisnty of MEmearaart Wi baied On 3 BasAa SncETanty TLbpha By 8 COVETGN ety  , praviding 1
eved of canficeacy of sppreamariet A5 e

saseraners B weeremeren
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Calibration Certificate

Certificate Mo.: Z500116-008-01
Clignt name: UMITED ANALYST AND ENGINEERING CONSULTANT COLLTD.
Address: 3 Sai Udomsuk 41, Sukbumsit Aoad,

Rangchack, Frakhsnong, Bangiock 10260

i
Equipmant: CHAMBIR [Hof Air Dven)
Manufacturer: MEHMERT
HModel: UPss
Serial No.: BI1E.1566
10 Mo.: AR WAL 2T TR
Order No.: ITO116
Oparation No.: 2500116-001
Date of Receipt: ® Gctober 3034
Date of Calibration: 8 Gctobar 2024
Calibrated by Mr.¥uthin Chareensak Approved by ﬁ

Schantist | MrFheraprat Tusnjs |

Manasges; Divvisinn, of Calbratien Labaratary

Done of Issuss 15 Octaber 3024 Ricsporailile far e Techrical Masagement Team

The uscirtaisties are far & COMSdence protability of apprasimataly 95 .

Oof MERLNETEN raydad Bt the COTEponding retionsl slanserTs mbonatory. Ths curbfvcate Miasy MOt D8 *epecuced other than in Al
et e tha price writan appesea of e fatioral Food etnge.
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CALMRATIN 3307

Calibration Report

Cartificate Mo, 25001160018
Egpuipment | CHAMMER |Hot fr Cheen}
odel; Urss Serinl Mo H216 1866

Resslmon: O IPho:  URSWACLOTHZES
Manufaiuner MEMMERT

Dt of Calibration: 2 Detniter 2024 Pga 1213
Lacation: Laberatry, UNITED ANALYST AND ERGINEERING COMSULTANT C0LLTD.
Environment Conditien: Beieent Terrperatu [ 303 £ 1)

Pelgzare Mumidiny [ 5 =4 )%

Line Vokage [ 200 3 )we

Condition of thix results of Calibratiss:
L. Thes irstrgrmesnt was cabbrated by isgert O slandand thasmoameter oz s chamber and cebbration according &
WETE-D14 Bamnd on TURS G-20-1/ 208 {E): Guitebeas fir Caibvaton and Choos of Tamperature Controlisd Endosines.
- The semperature scale used wes based on I75 - 90
Al gata shore bekoe wone: Tinal values and the tiad date meyy be obtaned upon mques
2, Bwleranc Standard batrument |

Enatrumant el Seial Ko /1D Mo, | Cartificatm o, | Due | Themugh
Dagital Thifrasneter ST MYSHBELE TICHAL FOOD
Vi e ETD e ——— o 8 Jum 2023 | mETITTE

1, The vorilise = (recestie b [Aermationd Syatam of Lnis (51 Lnis)

A. This perificate mas certied onfy for She it men] s ca BBl

5. This ieselt of cakbration was found Soourate B shown on dete and plsce of caimtion only,
& Condibon of Calbvatial lam | Good

Time of R i hour 9 mMmne B 151900 nd 1BDD T

[y Fan [+
L] mon swatabia
Ponit of Cornion O T T e sy
7. Bt of Caaation Wikout sdpizmert 2
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Calibration Report
Cortificatn Na.: 2EDH LE-001-DL
Equipmend: CHAMHER (Hat Ax Owir )
Moo PSS Sorad oo BIIG.L65E

Reschtion a1 i [1=] 8 UAE WROLOGT2559

Harutachurer MR
Dats of Calibratien: B Dichbar 1124 Page 1a13
Calration pring: 040,400 and TR0 °C i
Callbration | Terpacsisre | hwstive | Line Vakage I i 2
ezl amity (%] I [ | £ =
| =3 s | e | o= | =
W | md 56 | e | =17 s
Taklel : Reporting of Temperature et e
Calibention Maasured Temperaturs (*C} B Senssr Ka.
f— [SEasor NoS is REF] Uncertsinty
ey 1 [E] 3 | W4 | 95 | &6 | #7 | 2B | #9 =€}
1 A03.E9 | 10366 | L0G.5H | 100,69 | (o440 | i | 10k | s | s es |
06 | \Fhs | 13E3 | L3067 | 3% | (ADGT | 14000 | 13560 | (4025 | 1413 0
1800 [ 7 [ 17522 | wran | 1% | 16108 | 18006 | 170aL | LEDST | 180.39 0.90
Tabie 3 ; Reparting of Characturization Reault
UUC™ Fakting ULC™ Reading () Stability | Unifesmity | Gverall Vasiation
= ") MIK Mal | Averagm # {°C) (5] L]
1048 104.0 [ 1an 1S 049 ]
1900 | 1480 1910 L4 013 .71 L2
180D | 1800 180.0 La (52 12 [E)

maie The quoted uncerizinty incude ™ Sabiiy ™ end * Loading eiect [20% of Temg Uniformily] =
UUET = nine Usder Calibration
Srabeiry = One-he of the grestest masmasm diference of moakune TEMPEraTees 1 2 ONe S2ME0es,
Tox ot ksast Rt 30 hour sfter resching steady she.
Uriformity = The manimar dffenatce of MERSGTED WETQETATONGS 1 3T S2R50es nd the messires
temperatues ot the reference lcation which ne Slsivl 31 U S DM
Creurall arsation = The difesence of the: macdmum and minimem messened lemperestunes. thougou? Slberealion O
The report encertinty of frasi e Wi 3580 B SINGNNT URCETSINT matiphad by coverage factor k= 2, provdsg 4
lewal of corlidence of appro ey U5 . ﬁ

ke M i
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Agilent 55 240 280 Series Atornic Absorption
Spectroscopy Systerms
Preventive Maintenance Checklist

Agllent, Freveri b Maintenanos proyides Faciany nesomeended seoice Mo your analyTical
systens 1o assure relsble speratian and the aceuracy of your reaulls

‘Delrered by highly trained and cetdied servios enginesrs using geruine Agient parts and
supplies, aglent i e prowides Thing wisd reed 1 educe Unglanngd
dhwrtrme and keep your systemns operating at 1hei peak. This checlist will be compleied ai the
o of thee servios and provicked 10w &8 & recond of the inglalktan

MNate: While nan-current production A instrumeril and of SCte sy Moo ane Nt covaned
specifically i this doourment it can be used 55 o basic refeence

Far more infanmation abaut Agient Technalogies services please visil our wels aite using the
fellowing URL. il e agilent comyen-uslGeny ices

Imtroa

Customer Information

1 Custoeners shooed provide all neces sary aperatng supplies upon request of the engineer

2 ACLEIDMES fepnesantathe shoukd be avalizble o the enginesr white performing the prevertive
MAFTENance procadures

3 Any parts, nof included in the Farts Lists seclian of this document, are not pet of he
recominercked Pressntivg Marmenance serace, nor ane they ineluded in the price of e
ELLT-0

4 i sysiem reguires ihe use of exira or specisl procedures andiar parts for the manienance
Aerioe. then thase mugt e ordemd separately and charged as a repair, which msy o
aciditonal cosis

T ] :
e Tocheclogars | re. AL ad -
i -3 Agilent

lamm'lai'muqu

Agilam
Crmlab Instrument Frevenbvwe Mainkerars: Checklis
[ —

Impaortant Customer Web Links

+ For mae infermation about Apllend Tacinglogies senvces, phease visit our websile using the
falicraing LIRL: hitpy faso aglent com)er-usiproduct s/ crosslab-retrument-genic ea/seraoe-
repar

& Tasoomas Aglend Unversily, visil DR wweaiaglient camverassiaburbssrsityd 1o l=aen about
waining opiore, which include oriing, classroom snd onste delivery. _
Atrareng speciabal can work directly with you o halp determing your best optians.

& Auselud Aglent Aesooos Center web pags is available, which ncludes sham sideas an
mainignance, quck bsts of consumables far new irstoments, and sther valuable infairmatan
Check out the Resource Poge here: fritps s, agibenl comben-Us iienimegurces.

#»  Meed technical support, FAQS supplies? - vist our Support Home poge 8l
ittt wemet_ sy Bent ooy s earnchysupport

& et angwers Share insights. Build connections:
Join e Aplent Community al hitpsd feommurity agilent comdwecome

Service Engineer’s Responsibilities

# Contact the oustames and ensune e ol necsssary Sggles e avalable betooe 1he
prEwErive maEenanee visi

»  Canfirm the ability of the instrament 1o deliver santinoed safe peration as established via the
Agplert At safe opsration flaw charl. [Refer directly 1o te AA S5/2400280 Preventive.
Mainteranoe Soape af Work to make this decision )

«  Only sekect 1hose pages that relate 1 the systemn ar module being serdced.
o Comglele ernpty Telds wilh e relsant infonmatian
= Complste the relevant checkboxes in the cheddist usng sither 8 7 o ick mark ™™,

»  Check Section nof spodcable” chask bowes 1o ndcans serices Asks not delivered, as
apprapriate

Complete the Preverfine Mantenance senoce i 1he ondes of the 1agks lEned
Complete the Servca Review seclion 10oather sith the custamer

s Complete the fields for page numibers a1 1he fodlal each selected page
Comphate the tatal numisar of pages field in the Serdos Completion s=ction

& Ak the custames 1o sign he Service Completion section ncuding the cushomer's and your
signature.

Thig infarmation is subyect 1o changa without notce

Fordsinai 1000 |emaee Movwrtnar 2271
o
© Agieri lecmchma. e 2071 *y =
Q’r Agilent

mntmbi&zuqu
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o ol cargpleting the

Instrument System Hame and 10

Inssrument System Ste and LNTTED mapbr5T ANE EWGIHEST D canfulbant. / Bnd Lok
Logation Fi
List System Component Product Kumbers :ﬂ‘{;ﬂ”"”m”““

T [ ] AV Doy

2

k1

4

5

L}

7

a

',E- Agilent

mnm‘laiﬁququ




CrbssLab
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FLAME SYSTEM section
L1 saction not appioatie

Electronic components

Grahing Squarenasd Diagnoahc.
Fare Order Offpat/Monc Comechivn.
fanm Warvelength Repeafabilty

0 lamp =]

mntmlaie;wqu

Cit$SLab

e b o Eommn
5 e

D’Ingpe-;nns e imteriock plate 1o ensure that the inaricck pn is seoure and oommect fo
the burmes type

G e v b slot with & el white card.
Check the uriormity af the slol width

2 Tl the umer f reguired

EEN:E¢MNH:ro|I|\Q

(& Clean 1he nebukzer, spray chamber and liguid irap

B Charge all o-ringa and seats in tha nabulzer, nebuizer hinsk and spray chamber,

B Check ihat the aressune relel bung rekases readly

& Change o-inga on the fual snd cuddant delrvery barbs

ErLﬁ\m the: liguid trap EMPTY ard verify the lame will nat ignile n this slate

B el iquid trap and check that oerfill deaing freely infe o craindwaste fube

terance Cheokdist

@ Check the drain/waste sibe fior good dramage. It should nat have fight bencs, kinks ar loops
and the lawer end must be abows the liquid level in the washe vesaal

D/Enoclnndclun the ignier elecinods

& Presgurs test for leshs

[ Lok test grsboo intermal Cornponents snd connections

';’E’i‘eck ealety rerock status and operatian s The SYD interipek manktaning diagrodtic.
Analytical performance for Flame systems

mnuile a ame

3 Chesk that yaucan adjust he nebulizer uptake rate from 4 to & 5 mb per minute,
ﬂ-wummuw_-marrum reachy bo perform Cu senstiily e

B Greate a marwel method 1o perfanm a Bask: Gu ARS sest - "Final Perlprmence Tastng ©

A a PM compkrind senstyity best for & 5 ppm copper samplke and record the resulis in
1he A4 PM Performance test resulls and meaguramants table

- Agilent

mnmslaiﬁququ

Instrurment Preventive Mainenance Checklst

Crbssla

FURNACE SYSTEM section
Sectivn not sppiicatie
Electronkc components
O feview and corfiem wstrumant configueation datain 88D
O Contirm power supply voitages wsing the S0 Power Supply diagnostiz
Mechanical components

[ Run SVD 16813 1o sxerise all mosar dries aver e 1ull range of their iravel

O Chwck: 1t external aptical surfaces are dean = Clean or replase 85 reaired
O s 5T and perfiorm ong Wavelength Cormaction.

0 Lise SV and perform SK Cakbration.

B use 5VD s perlorm Grating Squareness Dagnoshs,

0 s 5vD and perform Z2en Order OMsatMone Comection.

O Use 50D el pefanm Wavelangih Repeatabiity:

1 Pryaicaby repect selecied HC bnps [customer 10 supply per ther chaics] and rmeasure
e % Gain foreach lamp. Advise custornes if kmps are showing emission degradabion due
rage.

3 Inepact the GTA warkhead gas hoges and comnections far leaks
O Pressure est far gsg ko

O 1f the coaler system & acoessible (stand-alore) check for comect aperstion and
coolantiwater kel — this inchudes any tergeraiure s pageum settings plus filker
cheaning (air fiow and waiar)

0 trespect the GTA workhead water hoses and connections for leaks

O Check sl graghite companenis and replace if recesisy
Fvigoer .00 kgl Wb 2L

g Bechockogien b 001 “'-:::-1":} Mi'am

mnmbielrmqu

CmLﬂb irestrament Prevaniive Maranance Checkist

Trom b m b

O Tube
O Hectrodes
o Shroud
O Check and chean the end windaws on the workhead

O Chack safety merock aperation

[ Optireza the instramen ready 1o perfenm Gu sensilivity st
O Fun the sengiiily 1851 for 8 25 ppb copper samphe and recard the resuls in e reeats
table.

& Section MOT Agsicabie
O Check condition of the PS0 capilary - mplace if necessary

O Check conditon and aperaton of PED syfings — anges it does nat have & ocks and
[oubbbes

O cChange PED e btk oeing
O Cheek and clean the rinps vzl

O Gheck the drain whe forgopd drainags. It ahould nok haes tight bends, kiis o loaps and
e lirarer v TaERE b pbcne the liquid level n the wasie vessel

O Ensure that the washs ve3sel |5 sutatle for uss wills e fumace systemn.

E/\;CIIUII WOT Anakcabie

O Re-toroue screws securing Ihe hubs, presser anme. and pump rogrs

O &djust mach raber 50 Mat f miates fresy,

12 wipe cean the pumm rotar raliers end pump bands with = dry clean cioth

T Ensure thal the presser s and the surfaces near the porp are free from din and piis.

O Reriices he purnp maruke rear cover and eheck for the incursian of liguids and any signs of
conosion

O Retomue the nuts that Tagien the motor mourting plates 10 the chasses
O Check dips s=curing the diuents halder and meplace § necessany.
2 Discanrect, chean T-peos, and reassemble the tubing usng the following seps

Ferituen 10N el e T2

& e Tebangiogpes, In A7 “Aﬂ
3:{‘ ilent

mnm‘lain-ququ




Cri

msub Instrument Presentive Mainterancs Cheokdist
o Vs L B

O Remove the T-piece by disconnacting the pumg tubes, the puma bands and all other wbing.

O Place the T-piece in an ullrasanic ba1h COMBINNG Strong cetergent 1-5% Decon 30 ar
sinilar, for approsimately 510 minutes.

10 winsh the T-piece under a tap with a stnong Tl of water

0 Finga with destiled waver through all of the inkets in the reverse dinection 1o rommal sampke
w.

O Reassemble.

@ Section MOT Anplicable
The Agient SPS 4 autosarmpler is desigred o nooed mirimal mainlenante,
Tre falicwing maintenance requineents are suggesind io maintain the perlemenc of the
BuasEmEIT
O clearing the spill tray, rack kcation med, end frames snd chasss acoessores with a damnp
st cleth and dined mild deiengen
O ctearing she autcsampler cover panets with dameshic windoe ke

O Checkirg the ¥- aeis and Z-aws drive belts forcrcks, splis, damaged teeth, emcessve
Frayrsgy eelor cherges of degradatian from furs..
O check the X- amis Theta- ass and 2= ais FRC cables for oracks, ingormet positicning,
camaged edge or dairidid CONNBCIoTE
WOTE: The autnsampler requires no oxtra lubrication throwghout its ifetime,
Far further details seler i the SF3 4 servoe manual 583410-20050,

H/S;-:MNDTW

Q0 Check the x-ans and zaxs Trnng behs — Replace if there 1= ane ary cracks, spiits or color
daterinatian and beh tersian.

O Check bet 1engions - sdast if requined

O Check ihe lubricabon ped for Single s-ais shaft 1f pad & dry or custemer has absened any
Wl Blion £f erratic movemnents of the x-axis carmage, acd | mL of Cow Camag 200 & Fld,
200 C5 il fhe well

0 Check the sule-sampler abilty to find fube paskass - Calibate i rmquined

[ Cigan the exteriar surfaces of the accepsory with saft link free clath, This cionh can be
dampaned with warm waler af @ mid detergem, Do nat use argsn ic sohvents of abrasive
Cleaning agents,

Rt 10,06, Weed. pmarmier A1

© hglert echrmbges. e 311 “"H".'__ ﬂgil!ﬂ

wenmnsbisugy

CrésiLab

T g i .

Irstruimen Preverdhg Mairkenanos Checkiist

{WMTW*

B inspecs VoA gas supply hose.

O inspect/reptace VEA, purng tubing

O Chest low gas pressune interkock seling - adjust ¥ requinsd

O Check pregision or fios gas e setting — adjust i mquired

O Chesk gas regulatnr pressurs b 86 psi (325 kPa) - adpist if reouined

O Clean the esterion surfaces of the accessary with sof Ent fnée cioth, This clath can be
darnpeied wilh warm water or a mid detergent. D nal use arganic sohwers or abrasve
cleaning ageris.

d/mmmrmw;
0 Chack the conditian af thi pawer cable

O Clean the exteriar surfaces of the accessory with goft lint free cioth, This doth can be
dampanaed with warm water ar 2 mild detergen. Do ral use arganic sohveris of Bbasve
cleaning agans

Resiore System

1 wou Frae altaredd the Cugiomir's instrumentstion daring e course af P, resioes k3 {he
anginal ais o siew the customes to cordust ther nonmal activibies (eg. reoad the
austame’s meihod |

Guidance

1T v PM srvice is perfarmmed pron 10 @ qualification serdos, then use the guslificatian procedus
B8 & guids far Firgl instramens set ug and checkout

Prsagicr 1000, lamend Wevernber HE1 o
e gkt Techowdogies, g 211 g B i
g4 Agilent

wnmnslimugy

|G trumeng

e Maintererce Checklis

s prniuts of il 1
d Reon 1 Presstive !

i artivity in e cusimess recor

iefance countans a5 approprale
e 0N The CuRiemer's request
therm ane adortional comirers

phtsinad with the o

ard the detais of |e change in the Bendes
. in the custame s K] recards

Fiame nptics PMT Gain list

Foroopperat 3346 im. 4 mA, 15 e it weiih <0 % | Ax
Flame pertormance el el 5 pRncopo SaTee

F T —— [t voue -3 [ 0760l A
My ‘poeiybene, miving pacdie imetaled 10 mpheaes |t,P'sD< i1 | a3~ Wio
Didnivam fumace opecs PMT Gain fest

[T [-% ] Wit
[t fias parformance (et with 25 ppb copper semp (X4 8 i

Fregrson RETED Ex‘ih | W

Al Wik ].-\um | s
Zeeman Armace ave i perfTaneE: 25 b coppe sampk (274 nm)

Frecision SRED T A
Abis vakan =0 e
WERY N Hif

CrossLab

oo gl s

v Maintenanos Checkis!

AA consumable and parts list tabla

Tt Sokation, - Cu 5ppm

Enhution BEIHENN 505 140 240 Fa0 M supgbed Commen
Test Soketion - Bank schmn | 5100700 50056 140240 280 Pl kil Comman
Coppr, 000 g, TTE, 100m $190-8279 55 56140 140 280 - CoMmon
HIL W T O, L, e

stk e w 30 55 140 70 260 Aogped | g
Cirgarac K D00 | 505 140 240 260 Pid sppled Flame
Win: Mebukzer Qeaning 1 (AT i) 65 140 240 780 Al Fame
TubingCapilary 51 Nebis BRGNS S0 55 1400 240 780 rozmahie Fiama
Eapiiary Tubs st Wl (3]

forgancs miy) OF1 000 5055 140 240 230 opreaymabie Flame
Ghas epaac beads (570K G NI ST 50 55 140240 230 ooreimahie Flane
Tellgs et ety (S77k)

kot GOSN | 5055 140r240 350 oot |
Burran cleanng siip {10k pk] | STH05E0 501 55 140 240 280 o Flarma
“Wirdom: LA e - fnand

i sde} NI 0 55 140 240 260 Pl s oyl Commne
Wi L sbon - " &

ect gl (1 548 U1 SO0 5D G5 1400 240 280 P syl Cormih
Pt ashesnes wintow (round] | 4310013700 50 55 V40 240 290 e Comman
Pt adtem wnike

; H anmmes | 50056150240 280 Panpbel |
ertne 1 (1 e (D2 aaomann | G P suppbed Fumecs
S {0} SO0 aTan P4 dags phind Fuismane
Zeemanaskesedakn (ipij | S3M00cascn | GTarm P sppied | Fumesce
Teasmian shicwd B0 ATAVID | Fuimaoe:
Qhring B0 e BT MI0Esm | P20 Pl suppiied | Puriece |

* For engineers who oiily service Ad instraments 5190-B279 can be used a5 a cheaper
alternative for GE10030100,

Items classified a5 FM supplied in the sbove tible arg induded in the standard PM

Thase classified as comsumable shoald be provided by the customer or charged to the
custamer if supplied by the Agilont service engineer.
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SVD Results Report

Service Enginaer Comments {aptional)

Instrument Configuration

Configuration:

Sarial Number: Myt318000t Turret Type: Automatic
Instrument Model: Varan Afta0zanbl  Number Of Lamps: 4
Flame Instrument: Trus Moo Type: Aucmatic
Furnace Instrument: True Gasbox Type: V" Gik Bax
Zeeman Present: Fass Auto Burner Adjusier: False
Internal Zeeman: Fass Malns Frequency: 5
Intarnal UHnAA: Fukn Firmware Yersion: 211
Optica Typa: Dousle Beam Photomultiplier Type: Namaksioem;
D2 BG Corraction Fitted: Tro PWEB Version; 45
Boot Block Version; 1.09
EEPROM Data:

Instrument Run Hours: 62008 652 D2 Run Hours: 45136.000
Zero Wavelength Offset: 30148 D2 Gorlal Humbar: nctre |
I ) D2 Install Data: 111570
J Mong Comection: 0765 D2 Originsl ntersity: 100
Flame Hours: 298 415 D2 Last Intensity; 475000
Service Complation
RTINS 5 L BL Tanpges PO St TR
gl = Tikphac Froguency:
dar. ! Tyt X s oty o N
5 Averaging Perlod: 300
i th 13
Datapoint Count: 20
Uppar Limit: Highast Measured Freguency;
4 00 ) 50,00
Average Freguency:
50.00
Lower Limit Lowest Measured Freguency!
A 0,00
Result:
Agilent
1 [ Rl Gaoavated At A4 TETTTEAM 1 Slﬂ.hnhm-wr
lenmslimuny wnmslumugy
Power Suppl-y: Op
Averaging Pericd: 100 Beam Balance:
Datagoint Count: 20 Lamp Type: Coppar Poak Salected: 32460
Lamp Socket Used: 3 Larmp slignment: RS
Lowar Limit (V) Actual (V) Upgper Limit (V) Result:
12.00% Rall 10,80 1219 1130 ‘K’ Lamp Screw
200V Rail -13.20 150 0.0
5,00V Rail 450 7 5.50
310,00V Rail 2e.00 320,00 0
| T ]
L X Lamp Screw Result:
Grating Squareness:
Lamp Elemant(s): Coppar
Lamp Turret Position: &
Lamp Current{mAj: 400
Slit Widthinm]: 2.5
15t Crder Wavelength{nm]: &80
Lamp Alignment:
Lowar Limit (nm)  Actual (nm)  Upper Limit (nm)  Result:
Zaro Order .18 0.08 010 P =T |
First Order 32445 EM.75 325,15 | Passed |
Second Order £48,23 84852 4,07 | Passed |
Rapoe Gemanted Ar GSEGIR 1028 AW 2 {n;laumsmwrﬂ Fagurt Gonearsd At GO0 10440 AR § =-T-:mmkwrﬂ
wnehslueugy wneslumugy




Wavelength Repeatability:

Larmp Used: Copper
Peak Usednm): 12475
Connected to Socket: 3

Lamp Current(ma): 4
Slit Width{nm): 0.2
Slit Habght: Nomal

Lamp alignment: IEEEmCll

Lower Limit{nm) 24 750

Agpaseck foon Taey Deoasi
Sample 1:

Sample X
Samphe 5
Sample 7
Samplo &

Mean: x24.826

22453 Upper Limitinm)

g fore and)

124428 Samgple 2: 324,838
324828 Sample 4: 324803
324823 Sample §: 1248
T3 Sample 8 224823
T3 Sample 10: 224523

Standard Deviation: 0062

L Possci |

Baport G AL 1ET004 109114 AN

£ £ Pussihs Rupoer

1BNITAIURN

Wavelength Drive:

Slit Drive:

Turreﬁ]r'ws:

Untested

Signal Processing Linearity:

Calculate Mode: New Caic Mede

Lower Limit Actual
50 114 261
&1 158 165
52 &M 288
53 are so7
54 825 e
35 1438 1528
56 e T
a7 4347 aT52

Upper Limit Rasult:
2
o I
1008

E
£
!E

3053 Pa

Interlocks:
Burner Fitted: ITEEIEN

N2 Burner Fitted:

Flame Shield Closed: KN

Gas Control Fitted: TN

Pressure Release Bung Fitted: IEEDIIE
Liguid Trap Fitted:

Flame Datect: [ITELITH

GCU Astive: IIENITE

Oxidant Pressure; RN
Oxidant Changeaver:
Ignition: EETITE

s e

Aulﬂ- Lamp Recognition:

Lamp 12 Uncoded Lt Connacied

Lamp 5: Mot Supported

Lamp 2: &7 . ShverCadmiumLead Zinc(Uilrdd) (AgLamp B:iNel Buppered

Lamp 3: 14 - Coppar [5x)
Lamgp 4; Urcoded Lampibiot Conmected

Lamp T: Mot Supported
Lamp B: Ml Supperad

Result: Passed

Er',q Te'r'nperalute Monitoring:

Mot Performed

Motes:
PM 24 Jan 2024

Signatures:

o w4
Bl Dada Dt
fupart Geserited A 103004 10011 15 AL L] sr.':lf\»'uwm
wnsslaumuay

Bazor Genanted AL AGUEI 1011 AM 5 H
nnsluaaugy
Sequental by ima report 242824 11468 AM FpecrAf
Page 1a01
Analywt
Diie Siaried VERATIEH 1100 AN AT TR 420 AN
Wesrhahaet U § PPV S e Tk
Comman
Mathoda [
Gempster naene  CERHTORRIUFFRS
o rial R by T
Mathiod: Cu (Faiwe)
Bavpe 01 Conc. il WG o A5
CaL ZERG [ =0 Do
Fasdinge.
poee 0002 ] 1R
STANDARD 1 a000 iT [EE0)
Fancirg
[Er) braw e 1R
Abte  Linear-Cal Sat1
a - Ut ot e
-
(it —
g /
it
ag it
T |
Tom 200 alo s
CumgL
Curve R = Lirear
Cranecisiak: Cos @ DAIEML
3 = 10000
Calcynind Cor: = 0080 4000
Feskhuls = 0580 A0
Ao = 04833 x €+ BI0EM
Torghe 01 1} [EE
sty
aTes LT (R0 taE

wnmslumugy




Sequential by time report UTATOZA 11:50 AN Spectras
Page 101

Anslyet

Carin Starind IIACZIZA 1T A OMT. 122058 44T WM
Workshewt Cu'§ FAM Freciion

Comment

Moitods

Camputer nase

Sarbd Bunbar; W T11BE001

Mutheail i [Flam o]

Sarple Bz Al WSO Wi Al

ot Friscigasn aTa ns [E--]
Resdings
A nres 07zs amm nizme ane
L [ Rra] 07z AT AR

TECHNOLOEY PROMOTION ASSOCIATION (THAILAND-JAPAN) Iaéﬂv‘

S3404 PATTARAKARN R0AD S01 18, SUARLLIAGG, SUANLLIANG (ANGROK 10050

]
TELB-2T1T-3000-29 FAX0-7715.0834 AL 0w Do

Certificate of Calibration Cort. New: 24TAAT

L
wnisluauny
Equipmant : Inoubaior Cart. No.: 24TRiBST
Condison As-Racsived | Usad Ham Page: 2old
Rafaraims @ 2404-00030C-8
Procadurs Lised -

Calibration wers corductsd using calibration procesure GP-0T2 bassd on TLAS 1G-20 acoording to dinsct
measrement mefhod wih Data Acquisition which connected with Resisiancs Temperature Delector | RTD ).
The bemperature scale used was based on ITE-S80.

Conditian of this result of calibratien

1. Ratrerca standard instrumant -
Instrumsnt BarlslNe.  Carl. Ne. Traceabie Disst Dt
1 | Dt Acsjuststions MYAROZTEZ  ZALMNZ2 TR 26 Jul 24

2. This cartificati i walid only 1o thi Bem calbried on dale and plics of cabbmbon
3. This ceetifcation i racash 1 T inlamsoral Syilam of List
Ramark : TPA : Tachnoogy Promation Asgocision | Thilad - Japee |

Rusull of Calibratian t- | *] Withod Adusiment
Fumztion of UG © Torspanhes Sours
Frish air sitling - Clows Envireaanand durieg calibration
= = s
wirg, | O} F il
e {REL Husid. | % 54 57
& {AC Supgty [ Va3 22 FE)
1 3
B Pealiion : '::-l?
A [ e 1 20-1BRTD-01
R 2 20-1BRTD-C2
m-_::Era r.‘n = :!. N-‘mr_b‘cq
= 1 23 16RTD-04
e []
[
7
Probi |rctallatisn Datals | Dimsension of Chambar : 1]
as W0 m b= 04 m B irel)
b= W0 oem W= 0es m
L] m en H= 12 m
Capaciy= 057

wnanslainouny

Page: 103
Equipmant : Incutestorn
Masilactires @ Binder
Madal KB A0 B8
il Mo © SO0 5535
1D Na. | LAAE W I 2564
Submitbed by ; United Analyst and Engineering Coneukant Co. L,
3 5ol Udommuk 1, Sukhurmeit Road,
Bargehak, Pheakhancng,
Bargkok 10200
Location - Micrativiogy Laboratery (302)
Rugsived Ordis : ol Al 2024
Clibiration Duts : o Al 2024
Adiant Tamgsaruturs : (2ei0)"C
Relutive Humsidity : (50e30) %
Galibrased by Man Pattarapongpaboon
Approved by 1 $u
Approved Sigratory
{ ) Fonpan Paipimi
s Suwit Imjai
{ ) Huncht Promprat
S0 Diste - T Al 2024
The ame fora of L]
Teis pavificatn sy i be rpoduoed e fan e Fyl, ecag wih e et ariien
Al o fha haad ol Coporie Senven 3 Tguiomat Caldbrson and Taiag Sarec
'
onanslueunu
Equipanent : Inoubater Cort. No,: 24TMBAT
Condition As-Recoived = Used ltam Page: 3oi3
Rafarence : 24040003008
Rusiilt of Calibration - 1) Wikl Adustsmnl
Funetlan af UUE* ; Temperatune Source
Frash sir satsing ; Closg
Calbrasion| UUE* | wues | T Trverall [Caverags)
Point | Batting |Resdisg|  stabaity v e Facior
LTl LA Y] [l | ) [E] &
350 450 | 360 a0as (i) 022 z
Calkrasan Measured Temperature | °C | \
Poiea Pasiion
(o) [ 1 ] 3 T a T «T7 s 7T 6T 7T & Townl (sc)
360 | 35000 | a50ez | s484q [ 34851 [ 95007 | 3501 | 35093 | a500A | 45007 [

Avarage® : Tha average of 30 valuss i sach positon

Termpsenture stabllity : One-hell of the grestest masimuam diference of messuned tempseatune al any ons sensor.
Temmgarature uniformity : Tre mazimum difsmnce of messunsd mmperatures at any sansom ond the messred
tamgsraturs o e refarence locaon which ame obssred at the same Ims or a1 as choss an chearvalon Bme as
possilse 1 determine the (smpsralum patem or homogensity wittn e chambar Under sieaty.state: cordBons.
Drwarall Varistion : Tha Difarencs of the macmus and minisum measured smpemturss: hroughou! ohssnation.
WUCH & Uil Undar Callration

Fein © The mported uncerainty of measurement was nouded stabdly and sscluded urifonmity .

The reporied uncerdainly of measuremont was hased o & slardand unearianty mulipies by @ covensge
factor k. prosiding @ leval of confidence of appraximaialy 05 %

=olo-

wnms‘lu'muqu




TECHNOLDGY PROMOTION ASSOGIATION (THAILAND-JAPAN)  Tlac=hra £
GORPORATE SERVICES 3: ELAPMENT GALIBRATION AMD TESTING BERVIGES. <= fﬂ;\
FPLA PATTARARARN S0A0 S0 18, SUANLLANG, SUANLURNG BARNGRTK 10250 bl
TEL f-3T7-3000-29 FL0-2715-0434 Eavmmaram o
Enquipament : Incutator Corl, Mo ZITHWEN
Condition As-Received :  Used las Page: Zof3d
Rafarence : 2404 D000C-F
Prociding Used -
Certificate of Calibration Con, Mou: JaTMESD Calibration were conducied uing callbraion procedurs CPLOTOZ basod an TLAS G-20 accarding lu disct
Page: 1of 3 Mamursment metod with Dot Aoguistion which connecied with Resitaees Tanpamtos Dibscer | ATD |
The temparaiune soaln usad was based on [TE-90,
Condition of this result ef calibragian
Equipmant : Incubeior 1. Reference standard instrumssant -
Irstnamand Earinl Mo Cart. o, Tracauble Dy Doty
Wi et & Memmert 1 mxan\ml-m ) W AR ZHMiz2 TR& 20l 2024
2. This carifcaia i walid arly b the lem calbratsd on dats and place of calbration.
Model ; PP 0 3. This cartificaiion is recaasia jo i iemionsl System of Lint.
Remark : TRA : Tachnolegy Promation Assnciation | Thalard - Japan |
Serial Mo, ; VB0 Rosult of Calibeation - | * ] Withat Adustmart
Funcilon of LUC* Thmparatus Scums
oMo, ; UAE MIC s Frash air sotting - Cios Envirereeet during calbeation
aginming Funishad
Submitied oy < Uinited Analyst and Engineering Consuitan Co. Lid Tomg. { °C:} bl -
3 Sof Udomsuk 41, Sushumt. Road, A 8 |:§‘h"'"""’ L%} s -
B Py |AG Supspdy | Vait ) 2 =2
Bangkok 10263
Ret. St
Locatian : Wirrabiclugy Latemlory |302) Poaition ; o
" :
Recnived Cirdar ; 01 Apil F024 1 1816RTDCN
Calibration Dt ; 02 - 03 Agdil 2024 z 1816ATD-02
9, 3 18-1ERTD-03
Amblent Tamparaturs ; [ 208100 S g T
Festative Humidity : [S0ed0)% 3 19-1eam0|5
Callratad by @ Man Paranapongpaiboon &
T
&{:ﬂi Proe Installaton Datails © DEmanalon of Chasbat | 8
Approvisd by - a= 48 ©m o= a0 m & (rel)
Approved Signatony b= 40 om W= 084 m
[ ) Pongan Paipim g= S8 om H= QB3 m
1) Bt Imiai Copacity = 026w
[ ) Hurenit Peoespial
Iamun Dabs ; T Apil 2024
The L smibera protablity of %
v povtificads vty Pl be reprocuced aher P e Fll eegeor wih e priae seritien
Approsal of e eed of Corporst Sersioes ) : Eguiprasnt Ealibeation sred Thsting Sarsoss.
' '
tonaslupuny onanslumunu
TECHNOLOGY PROMOTHON ASSOCTATEHN (THATLANT-JAPANY
CURPIRATE SERVICES M ELAU ENT CALIHRATHIN AN TESTING SERVICES
Incubsainr Cort, No.: 2ATMESD T PATTAPMEAEN ol e ms e
Usad Hams Pags: Sof S oo
PAD-DOO0C-T
1% Withat Adpastman
Function of UG © Tempenaien Sourns Cart. Mo 24TMzE
Frosh air setting : Close . - . Pags :
age: 1ofd
Cabbration | uwgs | uuet | Tempermlure Tammgrature | Overall Certlficﬂte Of Cﬂllbrahun
Poini | Setting |Rasaing|  stabilly Factor
Lo l(el(ch 1t'C) {6y IC1] & . pisior Bt
=0 0 | 250 [ [ 13 z QU IpRgt:;
B 0 | 0 X0 C.ET 08d 2
Wb P bure © Mammaent
Calbration Measured Temperature | T | &
Ll Wadal : WNE 14
LT1 i 2, 3 4 . & T a2 B rai) [ER3]
250 25506 | 35310 | J5430 | 35417 | 34547 | 24332 | 24393 | 24414 | J4ETE 0.0
30 36543 | 35055 | 35418 | 35,700 | 38330 | 36380 | 36343 | 36357 | 36063 0.3 DAL, i
dyrarage” ; The aversge of ) values in sach positon 10 Ne. = ILAE WG 02560
Temparaturs stability : One-fall of the greabest masimum dffersnce of messured mpenatun sl any one eenscr
Termperahars uniformity : The maxi=wm difarence of measured temperatures ot any samon ard e messued Submitted by ; Urited Aislyal and Engraaning Consiftant Go_Lid.

bemperature at the rederence locaiion which are obsenved al the same ime or al s close an cheermion time as
possible fo determine the smperture patem or homogensity within the chamiber under sieady-sizle condions,
Charall Variaion ; The Diference of the maximum and minkmum measured lemperatures thoughot ohesnation.

3 Sol Udbmeuk 41, Sukbumuit Rosd,
Bangerak, Phrkhanong,

Banghok 10260
WRIC® ; Uinit Uinder Calibration =
Mole @ The reported uncerainty of measurement was induded stabiRy and excluded uniformity . o o i g
Thas repcmad UNCAMAINGy O MESSLTEMAnt Wis hased on & Standand unsananty muipied by 8 coverage Rucilvad Dnser : 101 Febnsry 2024

Facter k. providing @ bl of confidenss of apprasisalay 05 %, Callbration Date - 10 Fabnary 2024
Aenbiant Temparaiung : [2%+10)°C
Relative Humidity : [50+30 3%
Calibrated by : Krisga Malos

s

Approved by ©
Apprerand Signateny
() Pomiipps Tamaysku
{ w9} Unnapphol Harachal
{ ) Buwt s
Issue Daio 19 Fabruary 2024
The Uncertainies sre o a confdence probability of appesaimately 55%

wnanslaimuny
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Equipment : Waler Bath Cort. No: 24TM20
Condition As-Recehed ; Used Item Page: Jof 3
Reference : FA0Z-0II20C2

Procaduine Usmd -
Calbbraion wera conducted uaing inhouss calibration procedure CP-OTOM Bassd on ASTM ET15 according
o direct massurement method with Dats Acquisition which connachad with Indusinial Plalifum R ance
Thermameter | FRT
The tempamiune scale ussd was based on TS0

Congition of this rosult of calibration

1. Radererca siarsiand irstrumeant -
Instrment Sarial No.  CestMo.  Tracesbls  Diig Dits
1) Dala Acguisitcn MYAO0VAET N M2T ™A 25 Fob 2024

2 Trin certficate is valid orly 10 the ilem caibrated on date and pacs of calbestion,
3. Tris cortheation & racaabivs 10 1he |nlemational Sysem of Unit.
Remark : TEA : Technology Promotion Assooialion | Tredknd - Jepan |

Rasult of Callbraticn :- {1 Withoul Adustment
Funetion af LUC* Tomperatum Sowos
Hoat transfer macium whad | Walsr
Environaetal AL Volage Supply
"Gy 1 %RH. § vl ]
[Baginning of Calbration = &1 220
Finished of Calibration 35 50 221
> e 5,
. 10 8o.:
= — 1 NETPI0141
= m—— — siabendbil
P : 2 __HITRaITaZ
~a Heel) -~ 3 RETPI01431
z 4 NITPEIMZ!
5{raf,} NarTPaI1425

B

Egquipmant - Waior Bath Cart, No,: 20T
Candition As-Recebeed ; Usad llem Fage: 3ol3
Redenonce 2402-02320C-F
Redilt of Callbeation ;- | ") Wihoul Adpstment
Function of UUC™ © Temperaiune Scurce
‘Calibratian = [T Average” Standard Raading | T | ;
paint Ealiregy Heading Pedition
(c) (2] {1l 1| 2 [ 3 | 4 [smy] tx%€)
a5 44 444 44500 | 4adme | 44802 | aamm | sammy 0.1z
Cathraton Coverage
it Unifarmity | Seasility Faclor
() [ (€3] [
AR s 0.074 2
Avorage® : The averags of 30 vakios in anch postion
L i The iffarence of ol any sensors and fhe maasured temperatune
at thas refarencs leeadon which ans otdansed @l the s Bme or ol ss doss an cbesnaion ime as possitle
L lhe patbern o homog within the chamber urder sieady-stale condiions.

Stablitty : One-hall of e greatest maxiswum dfenncs of massued Bmpaeakes al sy one probs,
UUC® : Ui Liie Calbration
Mote : The reporied unceniainty of measuremant was inchedad siabilty and axchadad unifamiy,

Tre rponiad uncaitaEnty of masiuremaen] was bassd on a standard uncerainty mutipied by a
coverage faclor k, provicing a level of confidence of appraximaialy 95 %,

et

TECHRNOLOGY PROMOTHIN ASSOUIATION (THAILAND-JAFAR) im

CORFSATE SERYICES 3 BQUIFMENT CALIRRATION 450 TESTING SERVICES =
MLUARG BANGECE W75

AT TR

Adgd ST

S PATTANAKARN RO

Cart. Mo 24Th203

Certificate of Calibration P 1S

Exyuipanent = BOO Incubaior

Manufaciurer : Arca

Modei - 130

Sevial No. TIURCASI 30T

1D He. : LIAE WaAD 0152581

Subenittaed by ; Urilnd Anaiyst and Enginering Consulant Co. Ll

3 Sol Udomeuk 41, Sukbumil Rk,
Bangchak, Phmkhanang

Banghok 10260
Location : Lab Floor 2
Aecoived Groes - 10 Fabnary 2024
Calibration Dats = 10 Febnary 2024
Ambisnt Temparature ; [2e10)'C
Ralative Humidity : [S0+30)%
Calibrated by : Tawarchal Pama
e ‘_j

Approved by : L‘L—

Apprownd Signatory
¢ ) Pomiippa Tameyakul
{ v Unnagbel Harsehai
{1 Buwit Imjai
s Dan : 1B February 2024

~gldor
'
Equipment - BOD Incubaior Cart. New: 24TM303
Candition Ax-Raceived ; Ui Hearn) Page: 2of 3
Referance : 2LNZHOCA
i [} \Withoul Adjusirent

Functios of UUG" © Tampearalun Source
Fraah air satting : Hot Avallzbls
Calibration | LU L 0 Crvarall

Point | Setiing | Roading stabity uniformity | Warimtion] Factar

() |4 Th] i) 187G} 1"c] (c) k

200 201 | 188 0a7 0.72 i4 2
Calention Weasured Temperature | “C | i

Point Poailion !

e I BT T T T ) T [] Biraly | |2}

200 19573 | 15803 | 20,322 | 190680 | 1B.G15 | 19.085 | 18612 | 1.658 | 10.645 0.ER

Average” | The swrage of 33 valuss in sach position.
Temperaiure siabiity : One-hall of Fa grealisi maxmum dference of massures tempartune o B ors senscr
T y i The diflerence of measured femperatnes at any sansors and e measured
tamparatium al e efarence location which sre obssred o1 the same Sme or ot as close an obsenation time as
possitle o determine the temperature pamen or homogenaity within the chambaer undar steady-slale condiions
Dwerall Yariation : The Diflerance of iha and eninimum threngho
UUCk : Lind Under Calibration
Moie  The reporied unceriainy of maasunement wes inchaded siabiity and sechaded uniformity .

The reporied urcarainty of messunamant was besed cn & slandsed uncerainty multiplied by 3 coverage:
tacior k, prowiding a fevel of confidence of approximalely 56 %,

oo
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Equipmant | BOO Incubalor Cert. Now 24Taei03
Condition As-Recelved :  Used llam Page: 2ol 3
Reforence - 28020234001

Procadurs Used -

Calbration wera conducted uking calivation proceduws CP-0TO2 based on TLAS G-20 according io direct
measurement method with Data Aogquisition which connected with Resistanca Tempamiun Debecior { RTD ),
Tha tamparaturs aiale uesd was Desed on (TS50,

Candition of this result of calbration

1, Rafererca sandand insfrument -
Instrumant Sarial Ne. Cort. Mo, Troceabis Diss Dite
1] Dala Acguiaiien MYSO03A11 2 M200 PR 27 Dec 2024

2. Tris cersficate is valid only 10 the Hem calibrased on date and placs of calboation
3. Tris carsheation ia Nacantie 1o © |menaional System of Uil
Remark © TPA : Technology Promotion Asscoation | Thadiand - Japan )

Rosult of Calibration s {* | ‘Wilhad Adustmen
Functics af UUC" ; Temperature Soune
Frosh alr satting = Pt il Enviranman dusing cabbratian

3
]
A
Proba lnstallation Details : Dimanaian of Chamber | 8 2RTD-28
a= W @m o= 08 m 9 irel) ZATC-24
b= i om W 12 m
e= i an H= i m
Capcty= OB m'

dazrniLams
2RI TTRELATTTS

EEE TS AT
iU s o ) E:

o Foundason for nckeal Cecprmees Flssoral [ e
Foce ncmiial |stcnsiory Senice Ceragr LA

Calibration Certificate

Certificate No.: 2403982-001-00
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO,LTD.
Address: 3 Sol Udomsuk 41, Sulhunveit Road,

Bangchack, Prakhasong, Basgkok 10260

#age i ol ¥
Equipment: Autociave
Manufackurer: AL
Model: CL-400
Sarial No.: B0729E
1D Na.: UAE.MIC. 009, 3560
Order No.: 2403062
Operation No.: 2A030E2-001
Date of Receipt: 7 hwgust 2024
Date of Calibration: ¥ Awgust 2024
Calibrated by MrMasas Ssmsak Approved by /;' g
Specialst { Mkt Proeyegarn Jaenghambki )

Vies President, Department of Labeeatory Services
Dabe of Dt 14 August 2024 Responsitie Tor the Teohsosl Management Tesm
The uncemamties are for 3 o 95 %o
This Certficate i sued in socorance with the condfions of sccrediation granted by the The Laborsiony ADcresitanon schems
which has asssasd the meassremant capabd by of T laboeatory and ity treceatity tn national sandavds s (o the ints.

recognined
of raarsremninnl nsaiad i the coreesconging national starclards laboratery. This certiicats may nst be mpmdeced otter Shan n
wzep with S prer wrisan spprrsal of the Natomsl oo Insthte.

F-C5-009 Revisos: 0] Dwse: 20-04-65

O T TEe s
TRARS T SELE WIS

nfizs

.. Frurcision for ndusvial Cewslopmen: hanonal Food irsune
ey ey OO IPOLEING] DOy S Eariar

Calibration Report

Certificabe Mo, A0 101
Equipment: ubociee
Model: 4L Seral Mot EOTI9E
Resalition: 1 T Iho URE MIC 31972560
Mangfacturer;  ALP
Data of Calibration: T Auguat 124 Paga 28 3
Calibration pomt: FE I o I y
Calibration w: | fi
Calibrazion Aelnwve | Lins Voltage: ey ‘i
Cardiian CC]  |Huidiy (%) Pek) | e
i o Ll 1z
ez ne = 1% |

Tabisl : Ruparting of Tampemturs
I

Measuned Temperature [*C] © Sensor b,
Calibration Faint [Sensar Ke. is REF) uncenainty
*c) | Sxed.¥ 1 | Sed.w 2 (Ref) | Sed.w 3 & {"C)
121 | 17243 | (72T | 127344 .65

Table 3 ; Reporting of Characterization Resul:
WUGC* Setting uE* Rasding Seablity uniformity  |Creeral Maratien
ey Min{"C] | Max [°C) [arwage ey NP2 Exo] [ [n)
122 2z | | | 0055 0431 [
Lo

The qeched uncertainty ncsde * Sabity * med ° Loading efect [ 20% of Unormity |

LSS = LSk Usdar Colbrirtion

Stadiy = One-hall of the groatesd marmam diference ef measnad leMseralures i sy o smoes,

for at least 2k an hour after neaching sbeady stme.
Moty = The Mensmum (WMEresce of messurtd WMRSratres a1 8y SEraies and Tre messued
temperstare at the refarence ication which sre clserved st the same sme

Owersh Varation = The dfferance of the medmum and moImum messersd emperatuees oo shsenation tme

T ot urcartiinty of massureraet was based on standerd uscertaty mutphed by covecsge factor &= 2, prodging
® lewel of cosfidence of approsamstely 93 %

FESALE Mo A1 Daki: 0488

-
AR AR SR AR UL R
et

AR R

rciation bor inchusitel Develcpme—d Hworal Food s it
Food nclsimal Laboiatny Sendce Canr CALBPATICN 531

Calibration Report

Certificate Mo BAIREC-00 -0
Equipment: Beindave
Madat -4 Seral b, BOTHE
Resolition;: 1 . Dhe LIAE MIC 0119/3580
Merufacturer: P
[ate of Calibration: 7 Augurst 2024 Pogpe 2ol 3
Loeatisn: MICROAKILOGY LABORATORY (011, UMITED ANALYST ART ENGINEERING CONSULTRNT £00ATD
Arrbent [ B xt)%
Redpires Humdiy [ B +35 1%
Lirw Vislingi [ 225 &£ 1 | von

Condition of thes results of Calleation:
1. T ST WS CHRAtE by insart 3 standand Dsts inggers wes ATD e 5 astocave and @ioaoon
acroading b W-TE-018 besssd on B5 264012021, Auceinens for stirfization in Bbosalores
Part 1: Design, cosstruction, safety and performascs - Spechcanon.
- The temperstune scale ssed wis based on IT5 - @0,
- Al chote sherw bk wirs Tl values and the ingial data may be otfained upon request
2 RApfwrence Sardand Ineeumeel

Instrument Hodel Seral Mo | Certificate No. | Due Date Theough
BHCP-HITEMP-140 sy TEEFELID 00 EFebe TS v m:_nlu"‘_ntc(
Digteal Thaemeamtar v AT o . gt
ey CHCEHITEME 140 =0 1E £330 s e
CH-CPHITEMP-180 P TE BIT252-01 ] frreionil |

3, This certiSeali i raciabie tn Intsmantionsl System of Umits (ST Urts)
4, This sartrficate wars cortified anfy for the istrument we calommed
5, This. st of cairanon mas found aooumie- 25 Sown on dete and place of calibetion oy,
. This Sandand dedss not apply 10 sterkzers o disnfectors wsed Sor mecical, destal, pharmagautcal.
?, Condiien of Calteated tem @ Good
UUC Deserietion ©  Seifing program fenchon seerfiption ;  STTRLIENORMAL

Timeof sieritzmtion. 05 Meobe A 121 T

& Rasul of Cabbeation | W s pime _,.,_,é
Mt pcusiment &

g ﬁ‘;.?m%

AL Aevion: (1 Cate: 0445
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Calibration Certificate

Certificate No.: 2402 381-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Address: 3 Soi Udomsuk 41, Sukhunit Road,

Bangchack, Prakhasang, Banghkok 10260

L]
Equipment: Mstadave
Manufacturer: ar
Model: 140
Serial No.: BOETE
IDN UAE.MICO26/ 2563
Order No.: 2802781
Operation No.: 2402781-001
Date of Receipt: 2 April 3024
Date of Calibration: 2 April 7024
Calibrated by  wraermuut Pragawuttipong  Approved by Ai
Scientist { M Phamphat Tusnji |
Manager, Division of Calibration Labsratary
Caabe of Tesse; 2 April 2024 Rusponaible for the Technical Managemest Taam
The s far a af [T

Tha Cortiali o feusd i SCrsancs Wil the CEQDNE Of JCCAalon Qrasicd by e Thai Labortory ACCIEGIIGGE Scheme
whvCh a5 BSaened TV MAIESEEN! Capasity of the IOranary and IS raceabilty b FECOgated raten! standars and o the usts
o M TR ORI B e COATEERDEA NN Onal Stanaands lebaratney. THE CEACE mary fot e rpoduced other than i full
ntapd with e prios wriltes appeoval of the Ratonal Feod Institule

105309 Rivisios: 01 Dafec 330488

ansnresaiaanalBsemIEa T

F_I.b'USrnsﬁU\I..-ﬂJ L)
Prancson for incumiisl Cieesopmens:
Calibration Report
Cartificats Me.: 03100101
Equipssant: AitockysE
Mo 0400 Serial Mo BOETGI
Resokition: LR o 1D b UAE MIC 00642563
Marfactuner AP
H d_F_ﬂm 3 digril 2024
Location: LASDRATONRY, UNITED ANALYST AN ENCINEERING COMELLTANT COL, LTD.

Environmest Condities: Amieed Temperire [ 25 & 1 %
Fizloiwe Harmidicy [ LR R
Line Vokage {28 & 5 ) vat

Condition of Ehis ressts of Calibration:
1. Thes itslrissint mas cabbeanead by isait 3 500 nda WEmpertene st with ATD i i astoclave and aibietion
ot b W-TE-018 barstid on 85 26962 (021 © Aunockres for sterbaation it iboratores Dasgn, constnucion, saiety
and performance Specfation
- The temperatiee scake wmed wees based on T75.- 90
- AB sy s bebows wasee frial valses and the ntial dati may b cbianed upos rcusdt.
2 Rufeewncy Stardand Initnurent

Instrument Maodel Serial Na. Cartificate o, Due Date Threasgh
ITamnlan-2 Rs4nin Teommin | aaename | FOEEREEE
D mm'l""""n HiTamp1a0-1 sa580 e ] R
e SaLE0y FESR0G4-00 |9 Nowemioer 2008 | MADEETECH (NG

3 Th!t!ﬂﬁcﬂlr_-l-lﬂ!\aﬂ;;t; Inteeratonal Systom of Unis (81 Uneta),
4, Ths cartficaty was cirtified asly for the nitrumaent wi calbtes,
5. This sesult of casraton mars foond acturaie a5 shosm o8 daie and ploe of cibration k.
6. This srandard does not apply b Sieriizes of disinlerioes used for medical, dental, phanmaceatical.
7. Coadiiige of Caloried dem Good

WRIC Desaipiion ©  Setting program function steriization - STERILIZEMNORMAL

Turw of geriumbon 1S Moty A1 1150 sand 13105

8, Sk of Calbration

Wthewt adjuitmasel
har pjLstmeat

FChpak Reveson 31 Do MR 4E

1 assvrssumuysasdaan s L
' l I PSR e VTR T W
s, FourCleion for bnchadriel Cwveormerd hisfonal Frod baise duit
. ++y  Foog indusna! Laborrony Sevvoe Cenier e b M T

Calibration Report

Certificate Mo.: 0228100101
Exguipment: Autntize
Hodel:  CL-HL Seri Mo 80BTE]
Respiuion: D1 T DMo;  UNEMICHINSSE
Mpnwfnchurer:  ALP
‘Date of Calibration: @ Agel HI24 Fage Jaf 3
Caliation point: 1E50 apnd 121.0 %
Calibration result:
Calipratios. | Tomqmatam | Welath | Liss vitags | w1
Eand e §'cp  viding (| (Weh) k -— {
I mn | #a 54 = |
| ma 285 5 = ——
Tablnl : Reparting of Temparstune e
Mensures Tempersture (*C) 0 Semmer
Caltation Point (Sensor No 2 is RET} Uneartminty
(5] Stda 1 Sd. @ 2 [Raf) Sud.® 3 ={"c)
1184 11528 11535 115.38 Ll
[EIT) 121.38 12136 . 12137 364
Tbla 2 : of Characte
[Te— UUC* Annding | sbimy | umitermity |owerahvarsstion
| o M () | Max {°C) [wersget]  MPR | (%) [ )
115.0 150 115.0 1sn [T 19 0.13 [
™ 1 [FIL] 1] 1210 niz &17 050 038
[

The uched Urcersanty incude  Shabdiy * and © Loading ¥t { 0% of Unforeiy |
UUC® = Uk Under Cybbratios
Stabiity = One-ha¥ of thi rastist et Olnesds of MESSUR JTHITE0NES 3 31y OIS SEASDTS,
dor o st half an heur allir naching sleady siate.
Untiormety = The: masius Sferesce of messused tempeaiures 5 amw sensons nd the measured
NeATperatana At e efarnse KCAtGN wAKh 3re abserved St the Same time
Crearall Vanatind = The difference of the Masimiem and makmum messred iemperatunes et cteeration hise.

T vt unecoelainly of MERCUTEMEnL was hased 00 Sandarnd nCertanty muitphed Uy opwerage facior k= , prowang
1 bevel of caniidones of appreximaioiy U5 M.

OS82 Parwiion: 1 Dl 200085

-
ARyl Easr e 3
l Ifl i A B e s s e W
Frrdaron b reksnal Dewiopmers Mol Food e kel
e rg.g.dn:.g—.d L abcwmbory Tamrdcw D HEERE R

Calibration Certificate

Certificate MNou: 2407419-001-91
Client name: UNITED AHALYST AND ENGINEERING CONSULTANT CO,, LTD.
Address: 3 Sol Udomsuk 41, Sukhumvit Rosd,

Bangchack, Prakhanang, Bangkok 10260

_ Page i al3
Equipment: Electronkc Balance

Manufactures: CHAUS

Model: PX6ZD

Serial No.: C23IE754745

1D No.: A MIC 055 2508

Order No.: 2402418

DOperation No.: 2402419-001

Date of Receipt: 10 April DI24

Date of Calibration: 19 Apeil 2034

Calibrated by  me.rmamshst Temsgt Approved by W
Sciantist I Miss Jperglarmi |

Vica Fresidant, Dapartmest of Liborstery Sendoes

Date of lidue 13 gl W Reaponsibie far the Technical Managemaent Team

The ] L v Ll
Then Cortficnt o bised n scrirdsos il e CRBLON OF SCVRORAIGN (FSTISE by e TR La00iony WOCTEGAtON Sohema
Which s Basess [N MERSGTEREND CEOBORTY of the iabanmicry s e rscsatdny o nccpnined nabonal stndasss aed W (he
wnx of mesmerereerd resied @ He S-SR MGOE SELNGS REGRROR. Thes CTTRRCHE MY MO be FEDITOLCED Siter
TUa, i ALl DTN SR T8 N SRR RGOV OF Hhe Naronel Food destiute,

FCE-D0E Rewisian; 0] Dane: 20-34-65
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Calibration Report

Cetificate No.: 2402445-001-01
Egiprmant: Fcrore lmacs Mansfaciurer:  DHAT
Megel | FE) Ramiutior  BOEL §
Serial Fio.: C2RTMINS PO e L I ESSESES
Capacity: 430 5
Dubs of C: ion: 13 Apei 2004 mage 2 it
[ ———————————

(Plmee of Calibration: Poeer 201, LNTFRD ANAL YT AND EWGIMEERI M COMEUR, TlT 401, LT
Condition of Equipmant: oo Conesen

1. Casbution. Fiotaaxt WU Mathod WAADEI s Fiouss Melhed bused o6 UTRS Lab 14 - 2019
L faghreace Suancuedy;

Befereoce Standard ~ Model
SN WGt Cam 3 15005 Le =1 Ll LS
Enstrumend Mol
Thesre-tygrn Ml AL ELETH EEE Gusiny Rztom A3 0457
 This corification ctracustle t 51 KT

. T peviht s e (e T o oatn ot s BB

% This et o bt v W SEEEE 8 e £ OGS CA2E OF CRADE0R Ol

1. Repestability of Reading:

| rovesves {g) Sursad Devaton of Baadng Lgi
] [
] nams
2 Off-Cenker Error:
Amumo N0 § s ecd s mOMSiT S PR oo
T S ) T . G TR B
T - S
[ @y
| ] |
Y \om )/
o w \g' o/
T

1 k] i - = 13
I R Ly

Cmoes | aces | e | swaww | awane | s

FOSQL2 Rovmsen: 01 ot 20465

AT AR A T LT
| I l USR] T TS AR A T AL TS
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Calibration Report

Certificate No. 2402415-001-50
Equipmesi: o Beares Sargiecturer:  Oes
Hadel: FSET Wemcistios: 4080 |
Sl o CHEIEATHS Dby Lk MIC BS555ES
Cammstty: Am j
Darte of Calibration: 1 see w01 Fapaioid
Calibradion Results;  [Continmed]
Callbratlon Ranges 0609
Callbration Agjustment:  Irtarnal Calrston
3, Dagarburs froms Nominal Vidus

[rE—— ania vk hreungn Fomdng Cameciion Uncartsinty rvrmge Packr
| g 1 g} il ol TN T L
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FmTeik

[ dvdu | CREHGI
[ ; Aldrin

2 Arsanic

|

3 . Barium

4 | o-BHC

5 | P-anc

6 | 8-BHC

T | y-BHC

8

9 | Cadmium

10 | Chemical Owxyeen Demand

11 | Chlordane

12 | Chromium

Color

14 | Copper

15 Cyanide

16 | op-DOT

Biochemical Croyeen Demand

Liguid-Liquid Extraction, Gas Chromatographic Method™

1] Digestion, Hydride Generation/Atomic Absarption

| Spectrometric Method™
2] Digestion, Inductively Coupled Plasma Method™
Digestion, Inductively Coupled Plasma Method™
Liguid-Licuuid Extraction, Gas Chromatographic Method™
Liguid-Licuid Extraction, Gas Chramatographic Method®™

| Liouid-Licuid Extraction, Gas Chromatographic Method'®

Liquid-Liquid Extraction, Gas Chromatographic Method™

1) 5-Day BOD Test, Azide Modification Method™
2) 5-Day BOD Test, Membrane Electrode Method™
1) Digestion, Direct Alr-Acetylene Flame Method®!
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™!

3) Digestion, Inductively Coupled Plasma Method™
1) Closed Reflux, Titrimetric Method™

2) Closed Reflux, Colorimetric Method™

| 3} Open Reflux, Titrimetric Method™

Liguid-Liguid Extraction, Gas Chromatographic Method™
1) Digestion, Direct Air-Acetylene Flame Mothod™

2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™

3) Digestion, Inductively Coupled Plasma Method™
ADMI Weighted-Ordinate Spectrophotometric Method®

| 1} Migestion, Mirert Air-Acetylene Flame Method™

2} Digestion, Elecliolhennal Atomic Absorption
Spectrafne)

GRS, VAT GORPAST || R

2) Flow Injection Analysis Method®!

Liquic-Ligquid Extraction, Gas Chromatographic Method™ |

Sntol

17 4.4-D00

e e L 1

-
Ay Arauaiy i
17 |4.4-00D Liquid-Liquid Extraction, Gas Chromatographic Method™
18 | 4,4-DDE Liquig-Liguid Extraction, Gas Chromatographic Methad™
19 | 44007 Linuid-Liquid Extraction, Gas Chrormatographic Method™
;i 31
20 | Dieldrin Liguid-Linuid Extraction, Gas Chromatographic Method
” ; 18]
21 | Endosulfan | Liquid-Ligquid Extraction, Gas Chromatographic Method
22 | Endosulfan | Liguid-Liquid Extraction, Gas Chromatographic Method™
23 | Endosulfan sulfate Liguid-Liquid Extraction, Gas Chromatographic Methid™
; 131
24 | Endrin Liquid-Liquid Extraction, Gas Chromatographic Method®
25 | Endrin aldehyde Liguid-Ligquid Extraction, Gas Chromatographic Methad™
76 | Formaldehyde Distillation, Colorimetric Method™
21 | Free Chlorine 1] Indometric Method™
2} DPD Ferrous Titrimetric Method"™
; i
28 | Heptachlor Liguid-Liquid Extraction, Gas Chromatographic Method®
; 2l
29 | Heptachlor Epoxide Liguic-Liquid Extraction, Gas Chromatographic Method
30 | Hexavalent Chromium 1) Colorimetric Method®!
| 2} Extraction, Direct Air-Acetylene Flame Method™
31 | Lead | 1) Digestion, Direct Air-Acetylene Flame Method!™
2) Digestion, Electratharmal Atomic Absorption
Spectrometric Method®
3) Digestion, Inductively Coupled Plasma Method™
32 | Manganese 1} Digestion, Direct Air-Acetylane Flame Method™
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™
3) Digestion, Inductively Coupled Plasma Method™
33 | Mercury Digestion, Cold-Vaper Atomic Absorption Spectrometric
Method™
3 | Methowychlor Liguid-Liguid Extraction, Gas Chromatographic Method™
35 | Nickel 1) Digestion, Direct Air-Acetylene Flame Method™
2) Drgestcnn, Electrothermal Atomic Absorption
e = i
% | Ol8 Grease e
2} Seshlet Extraction Method™
a7t |pH Flectrometric Method™

38 Fhenols..,




Aiu

ATIUE

AT

35

a0

41
42
a3
ag
45

46

Phenols

Selenium

Sulfide

Temperature

Total Dissolved Solids
Total Kjeldahl Nitrogen
Total Suspended Solids

Trivalent Chrormium

Zinc

|2 Methylene Blue Method™

1) Distillation, Chloraformn Extraction Methead®!

2) Distillation, Direct Photometric Method™

1) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method™

2) Digestion, Inductively Coupled Plasma Method™
1} ledometric Method™

Laboratory and Field Methods™

Dried at 180 °C

Semi-Micro-Kjeldahl Method™

Dried from 103 to 105 *C7

1) Digestion, Direct Alr-Acetylene Flame Mothod;
Colorimetric Method; Catculation™

2) Digestion, Inductively Coupled Plasma Method;
Colorimetric Method; Calculation™

1) Digestion, Direct Air-Acetylene Flame Mathaod™
2] Digestion, Electrathermal Atormic Absorption
spectrometric Method™

3) Digestion, Inductively Coupled Plasma Method™

m‘l.n'ﬁu AT 126 510173

m,
_l!

AsuATY

Acenaphthene

Acetone

Aldrin

| Anthracene

1) Liquid-Liguid Extraction, Gas Chromatographic

Fihaed

Method™

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

Purge and Trap Gas Chromatodraphic/Mass
Spectrometric Methad!™

1) Liquid Liquid Extraction, Gas Chromatographic
wethod™

2) Liggid-|igqui Idﬂﬁs Chromatographic/

Figaty

1) quu!ﬁt\qﬂr{!'!w“ms grlmHugﬂ:ﬂ:ﬂaa ‘

wethod ™ i

| 2) Liguid-Liguid Extraction, Gas Chromatosraphic/ I

Mass Spectrometric Method™

Sl

5 Antimony...

—

fnguatin

FEhmse

1]

11

12

14

15

Antimany

Arsenic

Atrazine

Barium

Benz(alanthracene

Benzene

Benzolblfluoranthene

Benzolkifluoranthenea

Benzoic acid

Benzoialpyrene

Benzoigh,iperylene

Benyllium
Bisi2-chloroethylether

Bis(2-ethylhexyl)phthalate

Digestion, Inductively Coupled Plasma hMethod™

1} Digestion, Hydride Generation/Atomic Absorption

Spectrometric Method™

2) Digestion, Inductively Coupled Flasma Method™

Liguid-Liquid Extraction, Gas Chromatographic/

Mass Spectrometric Method™

1) Digestion, Electrathermal Atomic Absarption

Spectrometric Method™

2) Digesticn, Inductively Coupled Plasma Methad™

1) Liguid-Liquid Extraction, Gas Chromatographic

Method™

) Liguid-Liguid Extraction, Gas Chromatographic/

Mass Spectrometric Method™

Purge and Trap Gas Chromatographic/Mass

Spectrametric Method™

1) Liguid-Liguid Extraction, Gas Chromatographic

Method™

2) Liquid-Licuid Extraction, Gas Chromatographic/

Mass Spectrometric Method™

1) Liguid-Liguid Extraction, Gas Chromatographic

Method™

) Liguid-Liquid Extraction, Gas Chromatographic/

Mass Spectrometric Method™

Liguid-Liquid Extraction, Gas Chromategraphic/

Mass Spectrometric Method™

1) Liquid-Liquid Extraction, Gas Chromatographic

Method™

2) Liguid-Liquid Extraction, Gas Chromatographic/

Mass Spectrometric Method™

1) Liquid-Licuid Extraction, Gas Chromatographic

Method™

2) Liquid-Liguid Extraction, Gas Chromatographic/

Ma #

Dig s i u-éa ed Plasma Me'thn&“r_—
i rrracion, cas EIFHARNABY

MadE UYL R Wibthoal

Liquid-Liquid Extraction, Gas Chromatographic/

Mass Spectrometric Method™ ?

| el

19 Bromodichloromethane. .
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19 | Bromedichloromethane Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™
20 | Bromoform Purge and Trap Gas Chromatographic/
Mass Spactrometric Method™
21 | Butanol Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™
22 | Butyl benzyl phthalate Ligquid-Liquid Extraction, Gas Chromatographic
Mass Spectrometric Method™
23 [ Cadmium 1) Digestion, Direct Air-Acetylene Flame Method™
2} Digestion, Electrothermal Atomic Absorption
| Spectrometric Method™
3} Digestion, Inductively Coupled Plasma Method™
24 | Carbazole | Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
25 | Carbon disulfide Furge and Trap Gas Chromatographic/
Mass Spectrometric Method™
26 | Carbon tetrachloride Puree and Trap Gas Chromatographic/
Mass Spectrometric Method™
27 | Chiordane 1) Liguid-Liguid Extraction, Gas Chromatographic
Method™
2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Methad™
28 | p-Chlorcaniline Liquid-Liquid Extraction, Gas Chromatographic!
Miass Spectrometric Method™
29 | Chlorobenzene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™
30 | Chloredibrormomethane Purge and Trap Gas Chromatosraphic/
Mass Spectrometric Mathod™
31 | Chlorafarm Purge and Trap Gas Chwomatographic/
Mass Spectrometric Method™
32 | 2Chlorophenol Linuieh-| iquicd Fxtrartion, Gas Chromatographic/
Chromium

2 Dief o St Ao HIRNAR
Speflmtwﬂl‘:"ﬂ

3) Digestion, Inductively Coupled Plasma Method™

Srovs!
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34 Chramium {INl)...

kL

35

3T

39

40

41

42

a3

44

a5

a1

Chrarmium ()}

Chromium (W)

Chiysene

Cyanide
2,0-0
LoD

DDE

poT

Dibenzla,hlanthracene

Di-n-butyl phthalate

1,2-Dichlorobenzene

1,3-Dichlorobenzene

1,4-Dichlorobenzene

3,3"-Dichlorobenzidine

1) Digestion, Direct Air-Acetylena Flame Method;
Colormetric Method; Calculation™

2) Digestion, Inductively Coupled Plasma Method;
Colorimetric Methad: Caloulation™

1} Colarimetric Method™

2} Extraction, Air-Acetylene Flame Method™

1) Liquid-Liquid Extraction, Gas Chromatographic
Method®™

2} Liguid-Liquid Extraction, Gas Chrormatographic/
Mass Spectrametric Method™

Distillation, Colorimetric Method™

Liquid-Liquid Extraction, Gas Chromatographic Methad™

1) Liquid-Liquid Extraction, Gas Chromatographic
Method™

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

1} Liguid-Liguid Extraction, Gas Chromatographic
Method™

2) Liguid-Liguid Extraction, Gas Chromatographic/
Miass Spectrometric Mithod™

1) Liguid-Liquid Extraction, Gas Chromatographic
Method"™

2} Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

1} Liquid-Liguid Extraction, Gas Chromatographic
Method™

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

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

Purge and Trap Gas Chromatographic/

Mass Speclrometnc Method

ng&as'ﬁwmaggm % nﬂ 0 a

L, FAMT DOMP AR LI TS0

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

3wl

48 1,1-Dichloroethane. ..
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45 | 1,1-Dichloroethane Purge and Trap Gas Chromatographic/
tass Spectromatric Method™
49 ]I 1,2-Dichloroethane Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™
50 r 1,1-Dichloroethylene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™
51 | cis-1,2-Dichlorcethylene Purge and Trap Gas Chromatoaraphic/
Mass Spectrometric Method™
52 | trans-1,2-Dichlorcethylene Purge and Trap Gas Chromategraphic/
Mass Spectrometric Method™
53 | 2,4-Dichlorophencl Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™ )
54 | 1,2-Dichloropopane Purge and Trap Gas Chromatographic!
Mass Spectrometric Method™
55 | 1,3-Dichloropropane Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™
56 | 1,3-Dichloropropene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™
57 | Dieldrin 1) Liquid-Liquid Extraction, Gas Chromatoeraphic
Method™
2) Liquid-Liquid Extraction, Gas Chromatographic/
tdass Spectrometric Method™
58 | Diethyl phthalate Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
59 | 2,4-Dirmethylphenal Liquid-Liquid Extraction, Gas Chromatographic/
fhass Spectrometric Method™
60 | 2,4-Dinitrophenol Liquid-Liquid Extraction, Gas Chromatographic/
Pass Spectrometric Method™
61 | 2.4-Dinitrotoluene Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
62 | 26-Dinitrotoluene Liguid-Liguid Extra:,tuon Gas Chromatographic/
ass Sp g &
63 | Di n Octyl phthalate Liquid- Gﬂqmn;namgmphigw
Mass Spectometic MR, O WH1QNRION |
64 | Endosulfan

1) Liguickhaguiek Eyesrsie 188 Chromatographic

Method™

2) Liquid-Liquid Extraction, Gas Chromatographic/

Mass Spectrometric Method™ m@{
kl

z
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65 Endrin...

65

3]

LT

68

69

70

g

T2

3

T4

75

Endrin

Ethylbenzene

Fluoranthene

Fluorene

Heptachlor

Heptachlor epoxide

Hexachlorobenzene

Hexachloro-1,3-butadiene

n-Hexane

OL-HCH

B-HcH

1) Liquid-Ligquid Extraction, Gas Chromatographic
Method™

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

Purge and Trap Gas Chromatographic/

Mass Spectrometric Method™

1) Liquid-Liguid Extraction, Gas Chromatographic
Method™

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

1) Liquid-Liquid Extraction, Gas Chromatographic
Method™

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

1) Liguid-Liguid Extraction, Gas Chromatographic
Iethod™

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

1) Liguid-Liquid Extraction, Gas Chromatagraphic
Method™

2) Liguid-Liquid Extraction, Gas Crwomatographic’
Mass Spectrometric Method™

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

Purge and Trap Gas Chromatographic/

Mass Spectrometric Method™

Purge and Trap Gas Chromatographic/

Mass Spactrometric Methed™

1} Liquid-Liguid Extraction, Gas Chromatographic
Mathod®!

2) quuld—quL:Id Extractlon. Gas Chromatographic/

, Gas Chlofﬂatngra

st wﬂbnﬂlLﬂrlﬂo:-\umm a 1‘“" n
2) | spuiichelehisieh Bt aGas Chroma raphx.-’

Mass Spectrometric Method® g i
r

76 1-HCH...
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76 | y-HCH 1) Liguid-Liquid Extraction, Gas Chromatographic
Method™
2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

77 | Hexachlorocyclopentadiene | Liquid-Liguid Extraction, Gas Chromatoaraphic/
Mass Spectrometric Method™

78 | Hexachloroethane Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectromatric Method™

79 | Indenoll,2,3-cdipyrene Liquid-Liquid Extracticn, Gas Chromatographic/
Mass Spectrometric Mathod™

80 | Isophorone Liquic-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Mathod™

81 |Lead 1) Digestion, Direct Air-Acetylene Flame Method™
2} Digestion, Electrathermal Atermic Absorption
Spectrometric Method™
5) Digestion, Inductively Coupled Plasma Methad™

B2 | Mangaress 1} Digestion, Divect Air-Acetylene Flame Method™
2} Digestion, Electrothermal Atarmic Absorption

| Spectrometric Method™

5) Digestion, Inductively Coupled Plasma Methad™

B3 | Mercury Digestion, Cold-Vapor Atomic Absorption Spectrometric
Method™

84 | Methanol Puree and Trap Gas Chromatographic/
Mass Spectrometric Method™

85 | Methcxychior Liquid-Liquid Extraction, Gas Chromatographic Method™

256 | Methyl bromide Purge and Trap Gas Chromatographic/
Mass Spactrometric Mathod™

&7 | Methylene chloride Purge and Trap Gas Chromatographic/
Mass Spectrarmetric Method™

AR | 2-Methylphenn Licgid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

89 | 2-Methylnaphthalene 1 Li MWS Chromatographic
hethadll g O .
2) Liqueieuicnl ssetion Gas &r&ﬁﬁn’gﬂ:ﬂ G
Mass Spectrometric Method'

90 | Methyl tert-butyl ether

Purge and Trap Gas Chromatoeraphic/
Mass Spectrometric Method™

Siriol

91 Naphthalene...

- @ma -
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91 | Naphthalene 1) Liguid-Liquid Extraction, Gas Chromatographic
wethod™
2) Liquid-Liguid Extraction, Gas Chromatographic/
Wass Spectrometric Method™
92 | mickel 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™
3) Digestion, Inductively Coupled Plasma Method™
93 | Nitrobenzene Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
94 | N-Mitrosodiphenylamine Liguid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
95 | N-Nitrosodi-n-propylamine Liguid-Liguid Extraction, Gas Chromatographic)’
Mass Spectrometric Method™
96 | Polychiorinated Bipheryls 1} Liquid-Liquid Extraction, Gas Chromatographic
- PCB 1016 Method™
-PCB 1221 2) Liquid-Liquid Extraction, Gas Chromalographic/
|- PCB 1232 Mass Spectrometric Method™
- PCB-1242
- PCB-1248
- PCB-1254
- PCB-1260
37 | Pentachlorephenol Liguid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
98 | pH Electrometric Method™
99 | Phenanthrene 1) Liquid-Liguid Extraction, Gas Chromatographic
Method®
2) Liquid-Liguid Extraction, Gas Chromatographics
Mass Spectrometric Mathod™
100 | Phenol 1) Distillation, Chloroferm Extraction Method™
2) Liquid-Liquid Extraction, Gas Chramatographic/
has: P il= H
101 | Pyrene 17 Ljcp ¥ Gas Chromatograp =

FUUINADY

Me
2 me“u“fq";?mq”l compGas Chromatographic!
Mass Spectrometric Method™

%rrfﬂ'[

102 Selenium...
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102 | Selenium 1) Digestion, Hydride Generation/Atomnic Absorption
Spectrometric Method™
2) Digestion, Inductively Coupled Plasma Method™
103 | Sibver | Digestion, Inductively Coupled Plasma Method™
104 | Styrene Puree and Trap Gas Chromatographic/
Mass Spectrometric Method™
105 | 1,12, 2-Tetrachloroethane Purge and Trap Gas Chromatographic/
Mass Spectrometric Mathod™
106 | Tetrachloroethylene Purgs and Trap Gas Chromatographic/
Mass Spectrometric Method™
107 | Toluene Puree and Trap Gas Chromatographic/
Mass Spectrometric Method™
108 | loxaphens 1) Liguid-Liquid Extraction, Gas Chromatographic
Method™
2) Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
109 | TPH (Cs - Ca) 1) Purge and Trap, Gas Chromatographic Mathod! %4
2) Purge and Trap, Gas Chromatographic/
, Mass spectrometic Methog!®#
110 | TPH (Cog = Cys) Separatory Funnel Liquid-Liquid Extraction, Gas
Chromatographic Method ™
111 | TPH (Coyg — Caed Separatory Funnel Liquid-Liquid Extraction, Gas
Chromatographic Method!#
112 | 1,248-Trichlorobanzens Purge and Trap Gas Chromatographic/
Mass Spectrometric Methiod™
113 | L1,1-Trichloroethane Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™!
114 | 1,1,2-Trichloroethane Purge ard Trap Gas Chromatographic/
Mass Spectrometric Methad™
115 | Trirhloenethylensa Purge and Trap Gas Chromatographic,’
Mass Spectrometric Method™
116 | 2,4,5-Trichlorophenol Liguitekiquid-Expractigr-eas_hromatoaraphic’
, _ Massdzg_ ethodlt! AP
17 | 2,4,6-Trichlorophenol Ui o Ext as.chi niitHrﬂdiﬂﬂFjQ
Mass Spemimsrareepns s
118 | 1,3,5-Trimethylbenzena

Purge and Trap Gas Chrormatographicy

Mass Spectrometric Method™ E

11% Vanacium...

- @ -
Fuiy ERTEI 8T
119 | Vanadium Digestion, Inductively Coupled Plasma Method™
120 | Vinyl acetate Purge and Trap Gas Chromatographic/
Mass Spectrametric method™
121 | vinyl chloride Purge and Trap Gas Chromatoeraphic’
Mass Spectrometric Method™
122 | m-Rylene Purge and Trap Gas Chromategraphic/
Mass Spectrometric Method™
123 | o-Kylene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™
124 | p-Xylene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™
125 | Mylena (Total) Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™
126 | Zine 1) Digestion, Direct Air-Acetylene Flame Method™
2} Digestion, Electrothermal Atomic Absorption
Spectrometric Method™
3) Digestion, induetively Coupled Plasma Method™
HafpauiaTaaitlailiuds $1um 35 Tens
dafy AR FEhnsel
1 Alclrin 1) Waste Extraction, Separatory Funnel Liquid-Liguid
Extraction, Gas Chromatographic Method ™!
2) Ultrasonic Extraction, Gas Chromatographic
Methndl"z’l
2 | Antimony Digestion, Inductively Coupled Plasma Method™?
3 | Arsenic 1) Waste Extraction, Digestion, Hydride
Generation/&tarmic Absorption Spectrometric
MEthDd”"'“]
7) Waste Extraction, Digestion, Inductively Coupled
Plasma Method 7!
3) Digestion, Hydride Generation/Atomic Absarption
a4 | Barium
Zagml COMPRMT LiIMSTED
2)Bigestion, Inductively Coupled Plasma Method®'2
5 Beryllium...
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BRI |

11

Beryllium

Cacmium

Chlordane

Chromium

Chromium (i)

Chromium (V)

Cobalt

1} Waste Extraction, Digestion, Inductively Coupled
Plasma Method! 2

2) Digestion, Inductively Coupled Plasma Method!®'#

1) Waste Extraction, Digestion, Flame Atomic Absorption
Spectrametric Method! 449

2) Waste Extraction, Digestion, Inductively Coupled
Plasma Method®*14

3) Digestion, Flame Atomic Absorption Spectrometric
Method™1¥

4) Digestion, Inductively Coupled Plasma Method® ¥

1) Waste Extraction, Separatory Funnel Liquid-Liguid
Extraction, Gas Chromatographic Method™™#!

2) Ultrasenic Extraction, Gas Chromatagraphic
Method®21

1) Waste Extraction, Digestion, Flame Atomic Absorption
Spectrometric Method! ¥

2} Waste Extraction, Digestion, Inductively Coupled
Plasma Method !

3) Digestion, Flame Atoric Absorption Spectrametric
Method™

4} Digestion, Inductively Coupled Plasma Method®™™

1) Waste Extraction, Digestion, Flame Atomic Absorption
Spectrometric Method; Waste Extraction, Colorimetric
Method; Calculation#1+

21 Waste Extraction, Digestion, Inductively Coupled
Plasma Method; Waste Extraction, Colorimetric Method;
Calculatipn! 12151

3) Digestion, Flame Atomic Absorption Spectrometric
Method; Alkaline Digestion, Colarimetric Method;
Caleulation!*#134
a) Dlgcstmn rnl:lucnwal.y C{:upled Plasma Method;

- ﬂ...“..,'w.:t‘,?,}s'mﬂﬁmm NADI
2mmam&m.-.cm,.; Methaod

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method™3
2) Digestion, Inductively Coupled Plasma Method™®

Sroro]
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GaEHT 1]

AEATIEN

12

13

14

15

16

1T

Copper

24-0

DOD

DDE

poT

Cieldrin

Endrin

“| Heptachlor

1) Waste Extraction, Digestion, Flame Atemic Absorption
Spectrometric Method ™

2) Waste Extraction, Digestion, Inductively Coupled
Plasma Methiod! 12!

3) Digestion, Flame Atomic Absorption Spectrometric
Methadt

) Digestion, Inductively Coupled Plasma Method!™!?
1) Wasta Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chiomatographic Method! 77"

2) Ultrasonic Extraction, Gas Chromatographic
MethodB21!

1) Waste Extraction, Separatony Funnel Liquid-Liquid
Extraction, Gas Chromatoeraphic Method!"2"

2) Ultrasonic Extraction, Gas Chromatographic
Method®?!

1) Waste Extraction, Separatony Funnel Liquid-Liguid
Extraction, Gas Chramatographic Methad'#"

2 Ultrasonic Extraction, Gas Chromategraphic
Method®#!!

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic Method!™2"

2} Ultrasonic Extraction, Gas Chramatographic
Method!®!

1) Waste Extraction, Separatory Funnel Liguid-Liquid
Extraction, Gas Chromatographic Method! "

2) Ultrasonic Extraction, Gas Chromatographic
thethodel!

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromategraphic Method™"2Y

2) Ultrasonic Extraction, Gas Chromatographic
PethodB

1) Waste Extraction, Separatary Funnel Liquid-Liguid
aphic Method! ™!

&jﬂs ghrnmatc\gfari'nlp
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12 Copper...

20 Lead...
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20

21

22

23

24

Z5

Lead

Lindane

Mercury

Methoxychlor

Malyvbdenum

| Mickel

1) Waste Extraction, Digestion, Flame Atomic Absorption
Spectrametric Methad! 413

2) Waste Extraction, Digestion, Inductively Coupled
Plasma Method 1%

3) Digestion, Flame Atomic Absorption Spectrometric
Method >

| 4) Digestion, Inductively Coupled Plasma Method®™2
| 1} Waste Extraction, Separatory Funnel Liguid-Liguid
Extraction, Gas Chromatographic Methad! ™!

2} Ultrasonic Extraction, Gas Chromatographic

| Method®1

| 1} Waste Extraction, Digestion, Cold-Vapor Atomic
Absarplion Specliometig e bl

| 2) Waste Extraction, Digestion, Inductively Coupled

| Plasma Method!'#14

3} Digestion, Cold-Vapor Atomic Absarption
Spectrometric Method!'

| 4) Digestion, Inductively Coupled Plasma Method™'®
5} Thermal Decomposition Amalgamation and Atomic
Absarption Spectrometric Method™

| 1) Waste Extraction, Separatory Funnel Ligquid-Liguid
Extraction, Gas Chromatosraphic Method! =4

2} Ultrasanic Extraction, Gas Chromatoeraphic
Methad®2u

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!413

2} Digestion, Inductively Coupled Plasma Method™'3
1) Waste Extraction, Digestion, Flame Atoric Absorption
Spectrametric Mathad™*!

2} Waste Extraction, Digestion, Inductively Coupled

ﬂumqn%%a

Mefhodn'ln-;uuqrtl RHE EPnIE L

4) DigesfAM HAISVEN T otpled Plasma Methad
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26 Polychlorinated Biphenyls...

26

Polychorinated Bipheryls

- Aroclor 1016

- Aroclor 1221

- Aroclor 1232

- droclor 1242

- Aroclor 1248

- Aroclor 1254

- Aroclor 1260

- 2-Chlorobiphenyl

- 2,3-Dichlorobiphenyl

- 2,2, 5-Trichlorobiphenyl

- 2.4, 5-Trichlorobiphanyl

- 2.2' 3 5-Tetrachlorobiphemyl

- 2,255 -Tetrachlorobiphenyl
2,384 Tetrachlorobiphenyl

- 2,2.54,5-

Pentachloabiphenyl

- 2,204,585

Pertachlorobipharyd

- 23346~

Pentachlombiphenyl

- 223445

Hexachlorabiphenyl

- 22,3455

Hesachlorobiphenyl

| 273556

Hexachlorobiphermi
-22,84'55-
Hexachlarobiphenyl
_p73%344 5
Heptachlorobiphenyl
S22 30,8 55
Heptachlorobiphanyl
- 2,234,856
Heptachlorokiphenyl
-2234 556
Heptachiorebiphenyl
-223368 556

Monachlorobiphenyl

1) Waste Extraction, Separatory Funnel Liguid-Liquid
Extractin, Gas Chrematographic Method'7#*

2) Ultrasonic Extraction, Gas Chromatographic
Method®=

[LFal=, &nmqnﬁa i
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’_27 | Pentachlorophenol

29

30

3

32

33

34

pH

Selenium

Silver

Thallium

Toxaphene

Trichloroethylene

Vanadium

1) Waste Extraction, Separatory Funnet Liquid-Liquid
Euxtraction, Gas Chromatographic/Mass Spectrometric
Miethiodih 124

2) Ultrasenic Extraction, Gas Chromatographics

Mass Spectrometric Mathod™

Electrometric Method®2

1) Waste Extraction, Digestion, Hydride Generation/
Atomic Absorption Spectrometric Method®*%

2) Waste Extraction, Digestion, Inductively Coupled
Plasma Method! 4@

3} Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method™™

4} Digestion, Inductively Coupled Plasma Method™™
1} Waste Extraction, Digestion, Inductively Coupled
Plasma Method™ 41

2) Digestion, Inductively Coupled Plasma MethogBE

1} Waste Extraction, Digestion, Inductively Coupled
Plasma Method®* '@

2) Digestion, Inductively Coupled Plasma Method™?
1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic Method!721

2} Ultrasonic Extraction, Gas Chromatographic
Mathod®!

1) Waste Extraction, Purge and Trap, Gas
Chromatoeraphic/Mass Spectrometric Method™i%
2) Waste Extraction, Equitibrium Headspace, Gas
Chromatographic/Mass Spectrometric Method™#27
3) Purge and Trap, Gas Chromatographic/

hass Spectrometile Malhod! 2

4) Equilibrium Hoadspace, Gas Chromatographics
Mass 5peclrcrnetnc Methnd”ﬂ'

icg, Inductively Coupled

- w -
| dfiu ArTuaTiY T LR
a5 | Zinc 1) Waste Extraction, Digestion, Flame Atomic Absarption

spectrometric Method™

2) Waste Extraction, Digestion, Inductively Coupled
Plasma Method™

3) Digestion, Flame Atomic Absorptlon Spectrometric
Mathad® ™

4) Digestian, Inductively Coupled Plasma Method®™?

2 i el ﬁrﬂ“ﬁ"lﬁ*ﬂﬁhﬂﬁ?
SOMBULTANT COMPAMY Lok | ki
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1 | Aldrin Liquid-Liquid Extraction, Gas Chromatographic Method™
2 | Arsenic 1} Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method™
2] Digestion, Inductively Coupled Plasma Method'™
3 | Barium Digestion, Inductively Coupled Plasma Method!™
4 | g-BHC Liquid-Liguid Extraction, Gas Chromatoeraphic Method™
5 | B-aHc Liquid-Licuid Extraction, Gas Chromatographic Method™
& | B-BHC Liquid-Liquid Extraction, Gas Chromatographic Method!™
T yEHC Liquid-Liquid Extraction, Gas Chromatoeraphic Methed™
8 | Biochemical Oxygen Demand | 1) 5-Day BOD Test, Azide Modification Method®
2) 5-Day BOD Test, Membrane Electrode Method™
| 9 | Cadmium 1) Digestion, Direct Air-Acetylene Flame Method™
I 2) Digestion, Electrothermal Atomic Absorption
Spectiometric Method™
3) Digestion, inductively Coupled Plasma Method™
10 | Chemical Oxygen Demand | 1} Closed Reflux, Titimetric Method™
2) Closed Reflux, Colorimetric Mathod™
3) Open Reflux, Titrimetric Method!®
11 | Chlordane Liquid-Liquid Extraction, Gas Chromatographic Method™
12 | Chromium 1) Digestion, Direct Alr-Acetylene Flame Method™
2} Digestion, Electrethermal Atomnic Absarption
Spectrometric Method™
| 3) Digestion, Inductively Coupled Plasma Method™
13 | Coler ADK| Weighted-Ordinate Spectrophatormetic Method™
14 | Copper 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Electrothermal Atomic Absorption
SpEEToTEt
3) i rﬂx%%ﬁ Plasina Mg
15 | Cyanide 1) G asioras Gt M 19 NAD T

2) PSR RESRTRAS Method =yl

16 9,p-DDT...

-
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16 |op-00T | Liquid-Liquid Extracticn, Gas Chromatographic Method™
17 | 4,4-D00 | Liquid-Liquid Extraction, Gas Chromatographic Method™
18 | 4,4-DDE ! Liquid-Liquid Extraction, Gas Chromatographic Method™
19 | 4,4-DOT Liquid-Liguid Extraction, Gas Chromatographic Method™
20 | Dieldrin Liquid-Liguid Extraction, Gas Chrematographic Method'™
21 | Endosulfan | Liquid-Liguid Extraction, Gas Chramatographic Method'™
22 | Endosulfan i Liquid-Liquid Extraction, Gas Chromatoeraphic Method™
23 | Endosulfan sulfate Liquid-Liquid Extraction, Gas Chrematoeraphic Method™
24 | Endrin Liquid-Liquid Extraction, Gas Chrematographic Method
25 | Endrin aldehyde Liquid-Liquid Extraction, Gas Chromatographic Method™
26 | Formaldehyde Distillation, Colorimetric Method"
27 | Free Chiorine 1) lodometric Method™
2) OPD Ferrous Titrimetsic Method!!
28 | Heptachlor Liguid-Liquid Extraction, Gas Chromatographic Method™
29 | Heptachlor Epoxide Liquid-Liguid Extraction, Gas Chromatographic Method™
30 | Hexavalent Chromium 1) Colorimetric Method™
| 2) Extraction, Direct Air-Acetylene Flame Method™
31 | Lead 1) Digestion, Direct Air-Acetylene Flame Method'
2) Digestion, Electrathermmal Atomic Absorption
Spectiometric Method™
| 3) Digastion, Inductively Coupled Plasma Method™
3% | Manganese | 1) Digestion, Direct Air-Acetylene Flame Method!™
2) Digestion, Electrathermal Atomic Absorption
Spectrometrie Method™
3) Digestion, Inductively Coupled Plasma Method™
33 | Mercury Digestion, Cold-Wapor Atomic Absorption Spectrometric
Method™ |
30 | methoxychlor Liguid-Liquid Extraction, Gas Chromatographic Method™
35 | Mickel 1) Bigestion tyiene Flame Methog™

2)pigesyof. E:t-ct[; ietmal Atomic Absorptif®
SRRARES aUUIPNADY
3) TR PRI oupled Plasma Methc:-d_"_';-l'f_"-ll_’

36 Oil & Grease..
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36 | Oil & Grease 1) Liguid-Liquid, Partition-Gravimetric Method™
2) Soxhlet Extraction Method'™
37 | pH Electrometric Method™
38 | Phenols 1) Distiilation, Chiarsform Extraction Method™
2) Distillation, Direct Photemetric Method™
39 | Selenium 1) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method'™
2) Digestion, Inductively Coupled Plasma Method ™
40 | Sulfide [ 1} todometric Method*!
l 2) Methwlene Blue Method'®
41 | Temperature Labaratory and Fleld Methods™
42 | Total Dissolved Solids Dried at 180 *C™
43 | Total Kjeldahl Nitrogen Semi-Micro-Kjeldahl Methad™
44 | Total Suspended Solids Dried at 103-105 %
45 | Trivalent Chromium | 1) Digestion, Direct Alr-Acetylene Flame Method;
| Colerimetric Method; Catculation™
2} Digestion, Inductively Coupled Plasma Methad:
Colerirmetric Method; Calculation™
46 | Zinc 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Electrothermal Atomic Absorption
Spectrametric Method™
3) Digestion, Inductively Coupled Plasma Method™

a1y ETUARY T

1 | Acenaphthene 1) Liguid-Liquid Extraction, Gas Ehrcmatcgraphic
Method!!
2) Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™

2 | Acetone Purge and Trap Gas Chromatographic/Mass
Sppeet g e prod

3 | Aldrin i3l . Ggs Chromatogr aﬂc

e AMALYST AN ERIIERRNG ﬁ1lu1gnﬂﬂq

7] oA R TR Gas Chrgmatc'.graphlr_-‘

Mass Spectrometric Methed™ 2y

q

11

13

14

Anthracene

Antirnany

Arsenic

Atrazine

Barium

Benzlaanthracens

Benzene

Benzolblfluoranthene

Benzolkifluoranthene

Benzoic acid

Banzolalpyrane

1) Liguid-Liquid Extraction, Gas Chromatographic
Method™

2) Liguid-Liquid Extraction, Gas Chromatographic/
Mazs Spectrometric Method™

Digestion, Inductively Coupled Plasma Method™

1) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method'

2) Digestion, Induetively Coupled Plasma Method™
Liguid-Ligquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

1) Digestion, Electrethermal Atomic Absorption
Spectrometric Method'?

2) Digestion, Inductively Coupled Plasma Method™
1) Liguid-Liquid Extraction, Gas Chromatographic
Method™

2} Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method'™!

Purge and Trap Gas Chromatographic/Mass
Spectromatric Method™

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

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

1) Liguid-Ligquid Extraction, Gas Chromatographic
Method™

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

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

1} Liguid-Ligquid Extraction, Gas Chromatographic
Method["]

4 Anthracene...

2] Li 5 Chrv:matngrap
Mags EN?L H:x&!lf
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30

31

32

33

35

3t

39

41

l Chlorodibromomethane
Chloroform
| 2-Chlorephenct

Chromium

Chromium {11

Chromium (V1)

Chrysene

Cyanide
24D
(/]

DDE

DOT

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method!®

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method!™

Liguid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method'™

1) Digastion, Direct Alr-Acetylens Flame Method™
2) Digestion, Electrothermal Atomic Absarption
Spectrometric Method™

3) Digestion, Inductively Coupled Plasma Method™
1] Digestion, Direct Air-Acetylene Flame Method;
Colormetric Method; Calculation™ :
2) Digestion, Inductively Coupled Plasma Method;
Colorimetric Method; Caleulation™

1) Colorimetric Method™

2) Extraction, Alr-Acetylene Flame Method™

1} Liquid-Liquic Extraction, Gas Chromatographic
Method™

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

Distiliation, Colorimetric Method"™

Liguid-Liquid Extraction, Gas Chrarnatographic Method'

1) Liquid-Liquid Extraction, Gas Cheornatographic

Miethod™

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

1) Liquid-Liguid Extraction, Gas Chromatographic

Method'

2 Liguid-Licuid Extraction, Gas Chromatographic’
Mass Spectrometric Method™

1) Liggid ey rpetiongGas Chromatographic

%Gi‘iﬂﬁi%@ 1

&
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15 | Benzoleh.ilperylene 1) Liguid-Liguid Extraction, Gas Chromatographic
Method™!
2} Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

16 | Beryllium Digestion, Inductively Coupled Plasma Method™

17 | Bis{2-chloroethyllether Liguid-Liguid Extraction, Gas Chromatosraphic!
Mass Spectrometric Method™

18 | Bist2-ethylhexyllphthalate Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method'™

19 | Bromodichlormethane | Purge and Trap Gas Chromatographic/Mass
Spectrometric Method'™

20 | Bromaform Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

21 | Butanol Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

22 | Butyl benzyl phthalate Liguid-Liquid Extraction, Gas Chromatographic/

| Mass Spectrometric Methad™

23 | Cadrium 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Electrothermal Atamic Absorption
Spectrometric Method!

| 3) Digestion, Inductively Coupled Plasma iMethod™

28 | Carbazole Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!

25 | Carbon disulfide Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

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

27 | Chlordane 1) Liguid-Liquid Extraction, Gas Chromatographic
Method™
2) Liquid-Liguid Extraction, Gas Chromatagraphic/
Mass Spectrometric Method

Z8 | p-Chloroaniline Litgugd=L ioui ion, Gas Chromatoeraphic/

| Mas Bt w

29 | Chlorobenzene Purgem As E 1c§;ﬂﬁ>1 $

Spe 1 ?ﬂﬂﬂ a

30 Chlorodibromomethane.,.,

42 Dibenz(a hlenthracene...
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4% | Dibenz(a,hlanthracene 1) Liquid-Liguid Extraction, Gas Chromategraphic
Method!®
2) Liquid-Liquid Extraction, Gas Chromatoeraphic/
Mass Spectrometric Method'®
43 | Di-n-butyl phthalate Liguid-Liquid Extraction, Gas Chromategraphic/
| Mass Spectrometric Method™
44 | 1.2-Dichiorchenzene Furge and Trap Gas Chromatographic/Mass
Spectrometric Method™
45 | 1,3-Dichlorobenzene Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™
46 | 1 4-Dichlorobenzene Purge and Trap Gas Chiomatographic/Mass
Spectrametric Method™
a1 | 3,3"-Dichlorobenzidine Liquid-Liquid Extraction, Gas Chromatoeraphic/Mass
l Spectrometric Method™!
48 | 1.1-Dichloroethane | Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™
49 [ 1,2-Dichloroethane Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™
50 | 1,1-Dichloroethylene Purge and Trap Gas Chiomatographic/Mass
| Spectrometric Method'®
31 | ds-1,2-Dichleroethylene Purge and Trap Gas Chromatographic/Mass
Spectrometric Method!?
52 | trans-12-Dichtoroethylene Purge and Trap Gas Chromatographic/Mass
Spectrometric Method®!
53 | 248-Dichlorophenol Liguid-Liquid Extraction, Gas Chromatagraphic/Mass
Spectrometric Method™
54 | 1,2-Dichloropopana Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™
35 | 1 3-Dichloropropane Purge and Trap Gas Chromatographic/Mass
Spectrometric Method!
56 | L3-Dichloropropene | Furge and Trap Gas Chromatographic/Mass
| Spectrometric Methad™
37 | Dieldrin

2)
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58

59

a0

41

62

63

g

65

6y

67

Diethyl phthalate

2,4-Dimethylphenol

2 4-Dinitrophenol

2.8-Dinitrotoluene

2,6-Dinftrotoluene

Di-n-Octyl phthalate

Endosulfan

Endrin

Ethylbenzene

Fluoranthenea

| Fluorene
|
|

| Heptachlor

| Liquid-Liquid Extraction, Gas Chromatographic/Mass

Ligquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method
Liguid-Liquid Extraction, Gas Chromategraphic/Mass
Spectrometric Method!

Spectrometric Method!™

Liguld-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method'®

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

Liguld-Liguid Extraction, Gas Chromatographic/Mass
Spectrometric Method™

1) Liquid-Liguid Extraction, Gas Chromatographic
Method!

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

1) Liguid-Liguid Extraction, Gas Chromatographic
thdp‘cl

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

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method!!

1) Liguid-Liquid Extraction, Gas Chromateqraphic
Method™

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

1} Liguid-Liquid Extraction, Gas Chromatographic
Method™

2} Ligquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method

1} Liquid-Liquid Extraction, Gas Chromatographic

58 Diethy| phthalate.,
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70

T1

72

73

7

75

T8

1

T8

9

80

81

Hepiachlor epoxide

Hexachlorobenzens
| Hexachlore-1,3-butadiene
n-Hexane

o-HCH

prrcr

¥-HCH

Hexachlorooyclopentadiens
Hexachloroethane
Inceno(1,2,3-cd)pyrens
sophorane

Lead

1) Liquid-Liquld Extraction, Gas Chrormatographic
method!™

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

Liquid-Liquid Extraction, Gas Chromatoaraphic/
Mass Spectrometric Methad™

Purge and Trap Gas Chromatagraphic/Mass
Spectrometric Method'!

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

1) Liquid-Liquid Extraction, Gas Chromatographic
Method'®

2} Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method !

1} Liquid-Liquid Extraction, Gas Chromatographic
Method™

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

1) Liquid-Liguid Extraction, Gas Chromatosraphic
Method®!

2} Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!!

Liguid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Methad™

Liguid-Liquid Extraction, Gas Chromatographic!
Masg Spectrometric Methad"

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

Ligquid-Liquid Extraction, Gas Chromateagraphic/
Mass Spectrometric Method™

1) Digestian, Direct Air-Acetylene Flame Meathad™

i b 4
Wl Jougsled Plasma MeBbTR < ol
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B2 Mangarese..,

82

83

B4

85
86

87

89

lH

91

s

93

G4

95

Manganese

Mercury

Methanol

Methoxychlor
Methyl bromide

Methylere chlosde

2-Methylphenol

2-Methylnaphthalene

Methyl tert-butyl ether

Naphthalene

Mickel

Nitrobenzene

N-Nitrosodiphenylamine

N-Nitrosodi-n-propylamine

1) Digestion, Direct Air-Acetylene Flame Method' ™

2) Digestion, Electrothermal Atomic Absorption

Spectrometric Method'”

3) Digestion, Inductively Coupled Plasma Method ™

Digestion, Cold-Vapor Atomic Absorption Spectrometric

Method™!

Furge and Trap Gas Chromatographic/Mass

Spectrometric Method™

Liguid-Liguid Extraction, Gas Chromnatographic Method™

Purge and Trap Gas Chromatograpnic/Mass

Spectrometric Method™

Purge and Trap Gas Chromatographic/Mass

Spectrometric Method'™

Liguid-Liguid Extraction, Gas Chromatographic/Mass

Spectrometric Method™

1) Liguid-Liguid Extraction, Gas Chromatographic

Method

2) Liguid-Liquid Extraction, Gas Chromatographic/Mass

Spectrometric Method™

Purge and Trap Gas Chromatographic/Mass

Spectrometric Method™

1) Liguig-Licguid Extraction, Gas Chromatographic

Method™

2) Liquid-Liquid Extraction, Gas Chromatographic/Mass

Spectrometric Method™

1) Digestion, Direct Air-Acetdene Flame Method™

2) Digestion, Electrothermal Atomic Absorption

Spectrometric Method™!

3) Digestion, Inductively Coupled Plasma Method'™

Liguid-Liquid Extraction, Gas Chromatographic/Mass

Spectrometric tethod ™
i -gﬁ&m-u Chromatographic/Mass

! ! dibttod &
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96 | Poiychlorinated Bipheryls 1) Liquid-Liquid Extraction, Gas Chromatograghic 108 | Toxaphene 1) Liquid-Liguid Extraction, Gas Chromatographic
- PCB 1016 Method'® Method™
- PCE 1221 2} Liquid-Liquid Extractien, Gas Chramatographic/Mass 2) Ligquid-Liquid Extraction, Gas Chromatographic/Mass
- PCA 1252 Spectrometric Methad!® Spectrometric Mathod'™
- PCB-1242 108 | TPH(Cs- Ca) 1) Purge and Trap, Gas Chromatographic Method!*#!!
- PCB-1248 2) Purge and Trap, Gas Chromatographic/Mass
- PCB-1254 spectrometric Method! ™
- PCB-1260 110 | TPH (Cog = Cig) Separatory Funnel Liguid-Liguid Extraction, Gas
97 | Pentachlorophenol Liquid-Liquid Extraction, Gas Chromatographic/Mass Chromatesraphic Method ™2
Spectrometric Method™ 111 | TPH Caqs - Cagl Separatory Funnel Liguid-Liquid Extraction, Gas
98 | pH Electrametric Mathod™ d Chromatographic Method®?"
95 | Phananthrene 1) Liquid-Liquid Extraction, Gas Chromatoeraphic 112 | 1,24-Trichlorobenzene Purge and Trap Gas Chromatographic/Mass
Mathad™ Spectrometric Method™
2) Liquid-Liguid Extraction, Gas Chromatographic/Mass 113 | LL1-Trichloroethane Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™ Spectrometric Method™
100 | Phenol 1) Distillation, Chioraform Extraction Method!¥ 114 | 1,1,2-Trichloroethane Purge and Trap Gas Chromatoeraphic/Mass
2) Liquid-Liquid Extraction, Gas Chromatographic/ - Spectrometric Methad®!
Mass Spectrometric Method' 115 | Trichloroethylane Purge and Trap Gas Chromatoeraphic/Mass
: i)
| 101 | Pyrene 1) Liquid-Liquid Extraction, Gas Chromatographic Spectrometric Method
Method™ | 116 | 24,5 Trichlerophenal Liguid-Liouid Extraction, Gas Chromatographics
| i8]
2) Liquid-Liquid Extraction, Gas Chromatographic/Mass . Mass Spectrometric Method
Spectiometric Method ™ | 117 | 24,6 Trichlorophencl Liguid-Liquid Extraction, Gas Chromatographic/
: 18]
102 | Selenium 1) Digestion, Hydride Generation/Atormic Absorption ; Mass Spectromtric Mathod
Spectiometric Method™ 118 | 1,3,5-Trimethylbenzene Purge and Trap Gas Chromatographic/iMass
i A i)
| 2) Digestion, Inductively Coupled Plasma Method™ | SPectmmehic Metiad "
102 | Sitver | Digestion, Inductively Coupled Plasma Method 119 | Vamadium Digestion, Inductively Coupled Flasma Method
108 | Styrene Purgs and Trap Gas Chramatographic/Mass 120 | Vinyl acetate Purge and Trap Gas Chromatographic/iMass
| Spactrametric Method™ Spectiometric Method™!
105 | 1,1,2.2-Tetrachloroethane | Purge and Trap Gas Chromatographic/Mass 3L | Viylehiande Pures and THap Gas Chimrmatagraphi s
! spectrometric Method™ Spectrometric Method™
106 | Tetrachlorcethylene Purge and Trap Gas Chrnmamgrapmc.-’.i.ﬁass B | medylane Purge and Trap Gas Chromatographic/iass
Sing Spectrarmatric Method!l
L5
107 | Toluene Purde . gaphic/Mass ST 25| i Eﬁf Hep ﬁ ﬁh'ﬂmmﬂaphﬂ“‘a“ﬁé;nw—““
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125

126

p-Aylene

¥ylene (Total)

Zinc

Purge and Trap Gas Chromatoeraphic/Mass
Spectrometric Method™

Purge and Trap Gas Chromatographic/Mass
Spectrormetric Method™

1) Digestion, Direct Air-Acetylene Flame Method™
Z) Digestion, Electrothermal Atomic Absarption
Spectrometric Method™

3) Digestion, Inductively Coupled Plasma Method™

panaAdty (Ueesszune) dauu 25 1u013

AR

ETEL i |

Antimony

Arsenic

Cadrmium

Carbon Monoxide
Chlorine

Chremium

Cobait

Copper

| Crescl

lsokinetic Sampling, Digestion, Inductively Coupled
Plasma Method'™

1} Isokinetic Sampling, Digestion, Hydride
Generation/Atomic Absorption Spectrometric tethod™
2) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Methad®

11 lsokinetic Sampling, Digestion, Direct Air-Acetylene
Flarmne Method™!

I Z) Isokinetic Sampling, Dieestion, Inductively Coupled
| Plasma Method™

| Insteumnental Analyzer Method'™!

[sokinetic Sampling, lon Chramatographic Method™
1) lsokinetic Sampling, Digestion, Direct Air-Acetylena
Flame Method™

'; 2) Isokinetic Sampling, Digestion, Inductively Coupled
| Plasrma Method™

| lsokinetic Sampling, Digestion, Inductively Coupled

| Plasma Method®

1) Isakinetic Sampling, Digestion, Direct Ar-Acetylene
Flame Method™
2} lsokineti

CLMALLTANT COmMPamT Ui | B0

10 Diexing/Furans..,

-mE-
| dniu ATuATY EEr LT
| 10 | Dioxins/Furans isokinetic Sampling™
11 | Hydrogen Chlaride Isckinetic Sampling, lon Chromatographic Method™!
12 | Hydrogen Fluoride isokinetic Sampling, lon Chromatographic Method™
13 | Hydrogen Sulfide | Ahsorption Sampling, lodomatric Method™
18 |Lead 1) ksokinetic Sampling, Cigestion, Direct Alr-Acetylens
Flame Method!™
2} Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Mathod™
15 | Manganese 1) isokinetic Sarmgpling, Digestion, Direct Air-Acetylens
Flarne Method™!
2) Isokinetic Sampling, Digestion, Inductively Coupled
Flasma Method™
16 | Mercury lsekinetic Sampling, Digestion, Cold-Vapor Atomic
Absorption Spectrometric Method™
17 | Mickel 1) Isokinetic Sampling, Digestion, Direct Alr-Acetylene
Flame Method™
2] Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™
18 | Opacity Aingelmann’s Method!
19 | Oxicles of Nitrogen 1) Absorption Sampling, Phenoldisulfonic acid Method™
2) Instrumental Analyzer Method™
20 | Seleniem 1) Isokinetic Sarmpling, Digestion, Hydride
Generation/Atemic Absarption Spectrometric Method™
2) Isokinetic Sampling, Digestion, Inductively Coupled
Plasra Method™
21 | Sulfur Dioedde 1) Absorption Sampling, Bariuen-Thorin Titrimetrlc
Method™
2) Instrumental Analyzer Method™
| 22 | Sulfurc Acid lsokinetic Sampling, Barium-Thorin Titrmetric Method™
23 | Total Suspended Particulate | lsokinetic Sampling, Gravimetric Mathod™
| 2¢ | vanadium Isolaratic SpprptngBigEslion, Inductively Couplad
| Pla il o
Xylene 1) GrgSameingnaas ChiomabaddHc
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Antirmany

Arsenic

Barium

Beryllium

Cadmium

Chlordane

| Chromium

| 1} Waste Extraction, Digestion, inductively Coupled
| Plasma Methad 413

| 2} Ultrasonic Extraction, Gas Chromatographic

1) Waste Extraction, Separatory Funnel Liguid-Liguid
Extraction, Gas Chromatoeraphic Mathod®##

2] Ultrasonic Extraction, Gas Chromatographic
Method! '

Digestion, Inductively Coupled Flasma Method ™
1) Waste Extraction, Digestion, Hydride
Generation/Atomic Absorption Spectrametric
Methog®8

2} Waste Extraction, Digestion, Inductively Coupled
Plasma Method 2633

3) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Methael™ %

4) Digestion, Inductively Coupled Plasma Method™ ¥

Z) Digestion, Inductively Caupled Plasma Methog” 9
1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method 44

2) Digestion, Inductively Coupled Plasma Method™®
1] Waste Extraction, Digestion, Flame Atomic Absarption
Spectrometric Methad #8191

2) Waste Extraction, Digestion, Inductively Coupled
Plasma Method 4t

3) Digestion, Flame Atornic Absorption Spectrametric
Method!™%

4) Digestion, Inductively Coupled Flasma Method™ ¥
1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatoeraphic Methad?®7%

|

Method!*2

1} Waste Extraction, Digestion, Flame Atornic Absorgtion
. 4]

Specthormetric agod—
2l

e e § UM 1GNADY

3) Digestion,...

|
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12

13

14

Chromium (11

Chramium (V1)

Caobalt

Copper

| 240
|

ooD

L

(|

3) Digestion, Flame Atomic Absarption Spectrometric
Method ™

4) Digestion, Inductively Coupled Plasma Method™ ¥
1) Waste Extraction, Digestion, Flame Atomic Absorption
Spectrometric Method; Waste Extraction, Colofimetric
tethod; Calculation®541

2) Waste Extraction, Digestion, Inductively Coupled
Plasma Method; Waste Extraction, Colorimetric Method;
Calculation™5318

3) Digestion, Flame Atomic Absorption Spectrometric
Method; Alkaline Dipestion, Colorimetric Method;
Caloulation!™ 84518l

4) Digestion, Inductively Coupled Plasma Method;
Alkaline Digestion, Colorimetric Method,
Calculation!™aad

1) Waste Extraction, Colorimetric Method®*

2) Alkaline Digestion, Colorimetric Method®

1) Waste Extraction, Digestion, Inductively Coupled
Plazma Method ™51

2) Diestion, Inductively Coupled Plasma Method™'*
1) Waste Extraction, Digestion, Flame Atomic Absarption
Spectiometric Method 251

2) Waste Extraction, Digestion, Inductively Coupled
Plasma Mathod >4

3) Digestion, Flarme Atormic Absorption Spectrometric
Method ™14

4) Digestion, Inductively Coupled Plasma Mathod!™'*
1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatoeraphic Method®*4

2] Ultrasonic Extraction, Gas Chromatagraphic
Method!"*=

1) Waste Extraction, Separatery Funnel Liguid-Liquid
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15

18

19

20

&1

DDE

Dietdrin

Endrin

Heptachlor

Lead

Lindane

Mercury

| 1} Waste Extraction, Separatory Funnel Liquid-Liguid

Extraction, Gas Chromatographic Methog™$#4

2) Ultrasonic Extraction, Gas Chromatographic
Methodi2a

1) Waste Extraction, Separatory Funnel Liguid-Liguid
Extraction, Gas Chromatographic Method®#2%

2] Ultrasonic Extraction, Gas Chromatographic
wthodllﬂ.lﬁ

1) Waste Extraction, Separatony Funnel Liquid-Liquid
Extraction, Gas Chromatographic Method®##

2) Ultrasonic Extraction, Gas Chromatographic
Mathad! 122

| 1) Waste Extraction, Separatery Funnel Liquid-Liguid

Extraction, Gas Chromatographic Method®*#

2] Ultrasonic Extraction, Gas Chromatographic
Method!®32

1] Waste Extraction, Separatory Funnel Liguid-Liguid
Extraction, Gas Chromatographic Method™#

2) Ultrasenic Extraction, Gas Chromatographic
Methog!®&

1) Waste Extraction, Digestion, Flame Atomic Absorption
Spectromatric Method! 2419

2) Waste Extraction, Digestion, Inductively Coupled
Plasma Method®4 ™

3) Digestion, Flame Atomic Absorption Spectrometric
Aethod™

4) Digestion, Inductively Coupled Plasma Method™
1] Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic Method™®*#!

2) Ultrasenic Extraction, Gas Chromategraphic

etk 15271

1) Waste Extraction, Digestion, Cold-Vapor Atomic

Absometior
2} ,&Ed
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3} Digestion,...
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25

26

Methowychlar

Molybdenum

Nicket

| Palychlorinated Biphenyls
-Aroclor 1016

=Aroclor 1221

- Araclor 1232

- Araclor 1242

-Areclor 1248

- Araclar 1254

= Aroclor 1260

- 2-Chlorobiphenyl

- 2 3-0ichlorabighermyd

= 2.2 B-Trichlorabspheny|

- 2,4 B-Trichlorobiphenyl

- 2,235 - Tetrachlorobiphenyl
- 2,2 5,5 Tetrachlorohiphenyl
- 2,3 4,4 - Tetrachlorobiphenyl
- &Z.54.5-
Pentachlorobiphernyl

3) Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method '

4) Digestion, Inductively Coupled Plasma Method!™¥
5) Thermal Decompasition Amalgamation and Atomic
Absorption Spectrametric Method™™

1) Waste Extraction, Separatory Funnel Liguid-Liquid
Extraction, Gas Chromatographic Method®521

2) Ultrasonic Extraction, Gas Chromatoeraphic
Mathog22

1) Waste Extraction, Digestion, Inductively Coupled
Plasrnia Methodis:3

2) Digestion, Inductively Cougled Plasma Method ™™
1) Waste Extraction, Digestion, Flame Atomic Absorption
Spectrometric Method™4%

2) Waste Extraction, Digestion, Inductively Coupled
Plasma Method™®™

3) Digesticn, Flame Atomic Absorption Spectrometric
Method"™%

4) Digestion, Inductively Coupled Plasma Method ™3
1} Waste Extraction, Separatory Funnel Liguid-Liquid
Extraction, Gas Chromatographic Method' 2%

2) Ultrasonic Extraction, Gas Chromatographic
Merhndllnﬂl_g‘. 'f\“_:]l-l
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-22 455
Pentachlorobiphany
- 23346
Pentachlorobiphenyl
-2,2349 5%
Rexachlorabiphenyl
- 22,3455
Rexachlorobiphenyl
- 8,235,556
| Hexachlorobiphernyl
i -2,244'55-
| Hexachlorobiphenyl
|-2233045
| Heptachlorabiphenyl
-27344 55
| Heptachlorabipheryl
-2,2,344.5 6
Hegtachlorobipheryl
- 2250556
Heptachlorahipheryl
- 22394455 6
Nonachlorobiphenyl
27 | Pentachlorophenol 1) Waste Extraction, Separatory Funnel Liguid-Licuid
Extraction, Gas Chromatoeraphic/Mass Spectrometric
et 25
2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Methad12
25 | pH Electrometric Method™**
2% | Seleniumn 1) Waste Extraction, Digestion, Hydride
Generation/Atomic Absorption Spectromatric
Method 40
2) Waste Extraction, Digestion, Inductively Coupled
PlasTre frmhod =
3 pige ra@MAwmic m.,,ﬁaz :
soaeremercisibodt, O 1TH10NADY

4) ERNEUHANT FRNEIM Poupled Plasma Method™ By

30 Silver...
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Silver

Thallium

Toxaphene

Trichloroethylene

Vanadium

Zinc

1) Waste Extraction, Digestion, inductively Coupled
Plasma Method241%

2) Digestion, Inductively Coupled Plasma Method ™'
1) Waste Extraction, Digestion, inductively Coupled
Plasma Method®41

2) Digestion, Inductively Coupled Plasma Method ™
1) Waste Extraction, Separatary Funnel Liguid-Liquid
Extraction, Gas Chromatographic Method##

2} Ultrasonic Extraction, Gas Chromatographic
Method P22

1) Waste Extraction, Purge and Trap, Gas
Chromatographic/Mass Spectrometric Method®122%
2) Purge and Trap, Gas Chromatoeraphic/Mass
Spectrometric Mathod! 2!

1) Waste Extraction, Digestion, Inductively Coupled
Plasrma Method?41¥

2) Digesﬁo.n, Inductively Coupled Plasrma Methad™*!
1) Waste Extraction, Digestion, Flame Atomic Absorption
Spectrametric Methad™&4

2} Waste Extracticn, Digestion, Inductively Coupled
Plasma Method®41

3) Digestion, Flame Atomic Absorption Spectrometric
Method! "9

4) Digestion, Inductively Coupled Plasma Method™'*
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Acenaphthena

Acetone

1) Ultrasenic Extraction, Gas Chromatoeraphic
Methogl i

2) Ultrasenic Extraction, Gas Chromatographic/Mass
Spectrometric Method!%

Fas TNfreEa@eraphic/Mass
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Aldrin

| Anthracene

Antimany

Arsenic

Atrazine

Barium

| Benz{alanthracene

Benzene

Benzo{biflusranthene

Benzalkifluoranthene

Benzoic acid

Benzolalpyrene

| Spectrometric Method!®!

1) Ultrasonic Extraction, Gas Chromatographic
Method 102

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method! 2

1} Ultrasonic Extraction, Gas Chromatographic
Method

2} Ultrasonic Extraction, Gas Chromatographic/Mass

Spectrometric Method!# |

Digestion, Inductively Coupled Flasma Method™!

1) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method™

2) Digestion, Inductively Coupled Plasma Method™™
Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method? 2!

Digestion, Inductively Coupled Plasma Method ™™

1) Ultrasonic Extraction, Gas Chromatographic
Methog!**#!

2) Ultrasenic Extraction, Gas Chromatographic/Mass

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!!221

1) Ultrasonic Extraction, Gas Chromatographic
Methoditiaal

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method 52

1] Ultrasonic Extraction, Gas Chromatographic
tethod!™®#4

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!! B!

Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method! 48

1) Ut rc‘.SC-n.ll: Extraction, Gas Chromatographic

ST

s.u_Cmmglatngra phuﬂﬂas&

15 Benzole.h,lperylene. .

_hb_
i[ dniu CATHEIT Wi
| 15 Benzo(g,h,iperylene 1) Ultrasonic Extraction, Gas Chromatographic
' Method!®
2} Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!™
16 | Bendlium Digestion, Inductively Coupled Plasma Method™ '
17 | Bisi2-chloroethylether Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Methad ™!
18 | Bis(Z-ethylhemyiiphthalate Ultrasonic Extraction, Gas Chromatoeraphic/Mass
Spectrometric Method! %24
19 | Bromodichloromethane Furge and Trap, Gas Chromatographic/iass
Spectrometric Method "+
20 | Bromaform Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method22%
21 | Butanol Puree and Trap, Gas Chromatographic/Mass
II Spectrometric Method! !
| 22 | Butyl benzyl phthalate Ultrasanic Extraction, Gas Chromatographic/Mass
! Spectrometric Method?24
23 | Cadmium 1) Digestion, Flame Atornic Absorption Spectrometric
Method!™
2) Digestion, Inductively Coupled Plasma Method!™
i 24 | Carbazole Ultrasonic Extraction, Gas Chromatographic/Mass
| Spectrometric Method"?2%
25 | Carbon disulfide Purge and Trap, Gas Chromatographic/Mass
| Spectrametric Method!' 22
l. 26 | Carbon tetrachloride Purge and Trap, Gas Chromatographic/Mass
| Spectrometric Method!'2%
| 27 | Chlordane 1) Ultrasonic Extraction, Gas Chromatographic
tethada2E
| 2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!®*
| 28 | pLhloreaniline ltrasonic Extraction, Gas Chromatographic/Mass
: Spectrometric Method!!H2!
! 29 | Chiorobenzene Purge # gy u:ugraph'lc:’Mass '~
- e §1NgNADY
30 | Chlorodibremaomethane Purge ﬁaﬁm“iﬁsﬂvmmgmmm

Spactrometric Method 22 2 I-w'ﬂﬂ

31 Chloroform..,




-om-

35
36

3T
38
39

40

ai

a2

iy | a1uafly S5amed

31 | Chiorcform Purge and Trap, Gas Chromatographic/Mass
Spectrametric Method! %2

32 | 2Chlorophenol Ultrasonic Extraction, Gas Chrematographic/Mass
Spectrometric Method!#4

33 | Chromium 1) Digestion, Flame Atomic Absorption Spectrometric
Method! ™% |

| 2) Digestion, Inductively Coupled Plasma Method™
34 | Chrarmium ()

Chramium (W}
Chrysene

Cyanide
240
(518}

DDE

Dibenz(ahlanthracene

| Alkaline Digestion, Colorimetric Method ™

| Spectrometric Method!' 228

1) Digestion, Flame Atomic Absorption Spectrometric
| Method; Alkaline Digestion, Colorimetric Method;
Calculationt’A1etel

2) Digestion, Inductively Counled Plasma Method;
Alkaline Digestion, Colorimetric Method;
Caleulation!™ el

1) Ultrasonic Extraction, Gas Chromatographic
Method" 2%

2) Ultrasonic Extraction, Gas Chramatographic/Mass
Spectrometric Method! 28

Extraction, Distillation, Colorimetric Method 26239
Ultrasonic Extraction, Gas Chromatographic Method®"
1] Ultrasonic Extraction, Gas Chromatographic
hethog12

2) Ultrasonic Extraction, Gas Chromatoeraphic/Mass

1} Ultrasonic Extraction, Gas Chromatographic

Met hudh.uzzl

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Methog ™

1) Ultrasonic Extraction, Gas Chromatographic
MethogH0

2} Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method '

, Gas Chrcmatograpry o A
i} ““1&??]3:

wmaﬂﬁﬁnﬁas Chromat#raphic/Mass

Spectrometric Methad“m-c:. o

43 Di-n-butyl phthalate. ,
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43 | Di-n-butyl phthaiate Ultrasonic Extraction, Gas Chromatographic/iass
Spectrometric Method!0
44 | 1,2-Dichlombenzens Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method 25
45 | 1.3-Dichlarcbenzena Puree and Trap, Gas Chromatographic/Mass
Spectrometric Mathod 22
46 | 1,4-Dichlorobenzena Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method' %!
47 | 3,3 -Dichlorobenzidine Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Methad924
48 i 1,1-Dichloroethane Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!*##
4% | 1,2-Dichloroethane Purge and Trap, Gas Chrormatographic/Mass
Spectrometric Method %
50 | 1,1-Dichlorcethylens Purge and Trap, Gas Chromatographic/Mass
Spectrametric Method 2%
51 | cis-1,2-Dichloroethylene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!'*#!
52 | trans-1,2-Dichlorcethylene Purge and Trap, Gas Chromatographic/Mass
Spectiometiic Method! 2%
53 | 24-Dichlorophancl Ultrasonic Extraction, Gas Chromatoeraphic/Mass
Spectrametric Methad! %
54 | 1,2-Dichlorpopane Purge and Trap, Gas Chromatagraphic/Mass
Spectrometric Method! 24
525 | 13-Dichloropropans Purge and Trap, Gas Chromatoeraphic/Mass
Spectrometric Method 22
56 | 1,3-Dichloropropene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method ' ##4
57 | Dieldrin 1) Ultrasonic Extraction, Gas Chramatographic
Method"*#
2) Ultrasanic Extraction, Gas Chromatographic/Mass
Spectrometric Method! 2!
58 | Diethyl phthalate : rormatographic/Mass
59 | 24-Dimethylphenol Ummmcsar@arﬁlﬂ'&maa

Spectrometric N'defhodl Hg’h ‘i‘*‘l

60 2,4-Dinitrophencl...
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2,8-Dintrophenal

2.0-Dinitrotoluens

2,6-Dinltrotoluene

| Di-n-Octyl phthaiate

Endosulfan

Endrin

Ethylbenzene

Fluoranthens

Fluorene

Heptachlor

Heptachlor epoxide

| Ultrasonic Extraction, Gas Chromatographic/Mass
| Spectrometric Method'224

| 2) Ultrasonic Extraction, Gas Chrormatographic/Mass

Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method! 1924
Ultrasonic Extraction, Gas Chromatographic/fass
Spectrometric Method™12
Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Methad!024

1} Ultrasonic Extraction, Gas Chromatographic
MEthllDEII

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method %™

1) Ultrasonic Extraction, Gas Chromatagraphic
Method®#

Spectrometric Method!!428

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method! 325

1) Uitrasonic Extraction, Gas Chrematographic
mhw“ﬁ,]&]

2) Ultrasanic Extraction, Gas Chromatoeraphic/Mass
Spectrometric Methad =

1} Ultrasonic Extraction, Gas Chromatographic
MethodH?

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Methad! 2!

1) Ultrasonic Extraction, Gas Chromatographic |
Iethod! 927

2) Ultrasonic Extraction, Gas Chramatographic/Mass
Spectrometric Method! 28

1} Ultrasonic Extraction, Gas Chromatographic
Method! 1022
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71 Hexachlorobenzene...

T2

T3

74

15

76

T

78

74

B0

81

B2

Hexachlorobenzens

Hexachloro-1,3-butadiene
n-Hexana

O-HCH

| B-HcH

f-HEH

Hexachlorocyclopentadiene

Hexachioroethane

Indena{l,2,3-cdlpyrene

Isophorone

Lead

Manganese

1) Ultrasonic Extraction, Gas Chrematographic
Methid 107
2) Ultrazonic Extraction, Gas Chromatographic/Mass
Spectrometric Method™ %
Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method" 2
Purge and Trap, Gas Chromatographic/Mass
Spectrametric Method 2+

1} Ultrasonic Extraction, Gas Chromatographic
Method:mm
2} Ultrasanic Extraction, Gas Chromatographic/Mass
Spectrometric Method 5

1) Ultrasonic Extraction, Gas Chromatographic
Metho 16221

2) Ultrasonic Extraction, Gas Chrematographic/Mass
| spectrometric Method21
| 1} Ultrasonic Extraction, Gas Chromatographic
| Method %2
2} Ultrasonic Extraction, Gas Chromatoaraphic/Mass
Spectrometric Method" ™!

Ultrasonic Extraction, Gas Chromatoaraphic/Mass
Spectrometric Method %%

Ulerasonic Extraction, Gas Chramatographic/Mass
Spectrometric Method "2

1) Ultrasonic Extraction, Gas Chromatographic
Method 1924
2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Methodg! ™2

Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method" %%

1) Digestion, Flame Atomic Absorption Spectrometric

“oppled Plasma 8

bl 9

Methag, TANT Cokarany UmITED .
2) Digestion, Inductively Coupled Plasma Method™ ¥y

83 Mercury..
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71

92

23

4

95

Mercury

Methanod

Methosgychlor

Methyl bromide

Methylene chiorde

Z-Methylphenol

2-Methylnaphthalene

Methyl tert-butyl ether

Naphthalene

Mickel

Nitrobenzene

N-Nitrosodiphemylamine

N-Nitrosodi-n-propylaming

1) Digestion, Cold-Vapar Atomic Absorption
Spectrometric Mathed!™®

| 2} Digestion, Inductively Coupled Plasma Method ™
3} Therrnal Decompasition Amalgarnation and Atomic
Absorption Spectrametric Method™

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method?#2

1) Ultrasonic Extraction, Gas Chromatographic
Methog!®#

| 2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method "8

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method 324

Purge and Trap, Gas Chromatographic/Mass
Spectrametric Methad 22

| Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrametric Method!!22

Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Methodh ™2

Purge and Trap, Gas Chromatoeraphic/Mass

| Spectrometric Method %!

1} Ultrasonic Extraction, Gas Chramatographic
Methodltia#)

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method! %2

1) Gigestion, Flame Atomic Absorption Spectrometric
Method ™4l

2] Digestion, Inductively Coupled Plasma Method ™
Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!'*2

Ultrasenic Extraction, Gas Chromatographic/Mass
Spectrometric Method!!o#!

rornatographic/Mass
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96 Polychlorinated Biphenyls...

CRLT|

BRI e
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56

Polychlorinated Bipheriyls
-Areclor 1018

= Aroclor 1221

-Aroclor 1232

- Aroclor 1242

- froclor 1248

= froclor 1254

- Aroclor 1260
Polychlorinated Biphenyls
- 2-Chlorobiphenyl

- 2,3-Dichlorcbipheryl

- 2,25 Trichlorobipheryl
- 2,8 5-Trichlarcbipheryt
- 2,2.3 5'Tetrachlorobiphernyl
- 2,2\ 5,5 Tetrachlorobiphenyl
- 2,38 8- Tetrachlorobiphenyl
-2,2,345-
Pentachlorobiphenyl
-22455"
Pentachlorobiphermd

- 2,3,3.0'6-
Pentachlorobiphanyl

- 223445
Hexachlorabipheniyl
-273455-
Hexachlorobipheryt
-2,2,3,556
Hexachlorobiphenyl
224455
Hexachtorobiphanyl
-2,2,33,64.5

| Heptachlorabiphenyl
-2234455-
Heptachlorobiphermyl

- 22304056
Heptachlorobiphenyl

1) Ultrasanic Extraction, Gas Chromatograghic
Method!!*#

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method 2

Ultrasonic Extraction, Gas Chromatographic h@ﬁ&gd;;ﬂfil
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- 223455 6
Heptachlorabigheryl
- 223,344,556
Mornachlorobipheny
97 | Pentachlorophenol Ultrasonic Extraction, Gas Chrormatoeraphic/Mass
Spectrometric Method 28
%8 | Phenanthrene 1} Ultrascnic Extraction, Gas Chromatographic
Wathadiias
2) Ultrasonic Extraction, Gas Chromatceraphic/Mass
Spectrometric Method 1924
9% | Fhenol Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method! 04
100 | Pyrene 1] Ulrrasonic Extraction, Gas Chromatoeraphic
Methodlt0ad
2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric MethodH 25
101 | Selenium 1) Digestion, Hydride Gereration/tormic Absorption
Spectrometric Method!'
2) Digestion, Inductively Coupled Plasma Methodg™ 19
102 | Sitver Digestion, Inductively Coupled Plasma Mathad ™ '#
103 | Styrene Purge and Trap, Gas Chromatagraphic/ass
Spectrometric Method!2<
104 | 1,12 2-Tetrachloroethare Purge and Trap, Gas Chromatosraphic/Mass
Spectrometric Method!?25
105 | Tetrachloroethylens Purge and Trap, Gas Chromatographic/Mass
| Spectrometric Method 225
106 | Toluene Purge and Trap, Gas Chromatographic/Mass
Spectrametric Method!**#4
107 | Toxaphene Ultrasonic Extraction, Gas Chromatoeraphic Method!'%22
108 | TPH (CsCa | 1} Purge and Trap, Gas Chromatographic Methad 2!
2} Purge and Trap, Gas Chramarugraphca‘Mass
109 | TPH (CoaCya) i ?W' ol
110 | TPH (Care-Cas) unmm&ﬁ mmatimgumhod J”
11 | 1,2,4-Trichlorobenzene

Purge and Trap, Gas Chromatogra phic/Mass
Spectrometric Method"## 2., T.\‘\

112 1,1,1-Trichloroethane,.,

ditu ArTuativ FBhamed
112 | 1,1,1-Trichloroethane Purge and Trap, Gas Chromatographic/Mass
| Spectrometric Method 2
113 | 1,1.2-Trichloroethans Purge and Trap, Gas Chromatoeraphic/Mass
Spectrometric Method 225
114 | Trichloroethylene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!*2!
115 | 2,85 Trichleraphenal Uttrasonie Extraction, Gas Chromatographic/Mass
Spectrometric Method 029
116 | 2,8,6-Trichlorophenol Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrametric Method"
117 | 1,3,5-Trimethylbenzene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method 22
118 | Vanadiur Digestion, Inductively Coupled Plasma Method ™
119 | Vinyl acetate Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method! 5
120 | vinyl chloride Purge and Trap, Gas Chromatoeraphic/Mass
Spectrometric Method
121 | meRylene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method29
122 | o-¥ylene Purge and Trap, Gas Chromatographic/Mass
Spectrametric Method!' 2!
123 | p-Xylene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method"*™
124 | Xylene (Total) Purge and Trap, Gas Chromatographic/Mass
Spectrometic Method >
175 | Zinc 1) Digestion, Flame Atomic Absorption Spectrometric
Method ™
2) Digestion, Inductively Coupled Plasma Method ™'
sananifnaby
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