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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 |Crifice Transfer Standard Total Suspended Particulate (TSP) Tisch Environmental,Inc. TE-5025A Jiranatee Associates Co., Ltd. COF-039-67 27 Sep 24 26 Sep 25 -
Calibrator Particulate Matter < 10 um (PM, ) 3383
2 |U-Tube Manometer Total Suspended Particulate (TSP) Dwyer 1221-36-W/M Technology Promotion Association 24pP1251 11 Apr 24 10 Apr 25 -
Particulate Matter < 10 pm (PM,) - (Thailand-Japan)
3 |Aneroid Barometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 24P1856 4 Jun 24 3 Jun 25 -
Particulate Matter < 10 um (PM, ) (Thailand-Japan)
4 |Digital Thermo - Hygrometer Total Suspended Particulate (TSP) Digicon TH-02 Technology Promotion Association 24H1487 15 Jul 24 14 Jul 25 -
Particulate Matter < 10 pm (PM,,) 435031148 (Thailand-Japan)
5 [Carbon Monoxide Analyzer Carbon Monoxide Thermo 48i UAE Consultant Co.,Ltd. 09092024 9 Sep 24 8 Sep 25 -
1200906880
6 |Carbon Monoxide Analyzer Carbon Monoxide Thermo 48i UAE Consultant Co.,Ltd. 09092024 9 Sep 24 8 Sep 25 -
1201497730
7 |Carbon Monoxide Analyzer Carbon Monoxide Thermo 48i UAE Consultant Co.,Ltd. 09092024 9 Sep 24 8 Sep 25 -
1201497732
8 |Standard Gases (Mixture) Carbon Monoxide Airgas EB0162121 Airgas an Air Liquide company EO5NI91E15A0014 6 Jun 23 6 Jun 31 -
2016PSIG
9 |Total Hydrocarbons Analyzer Total Hydrocarbons HORIBA APHA-370 UAE Consultant Co.,Ltd. 02092024 2 Sep 24 1 Sep 25 -
VUPVTC21
10 |Total Hydrocarbons Analyzer Total Hydrocarbons HORIBA APHA-370 UAE Consultant Co.,Ltd. 19092024 19 Sep 24 18 Sep 25 -
PDXEGXF7
11 |Total Hydrocarbons Analyzer Total Hydrocarbons HORIBA APHA-370 UAE Consultant Co.,Ltd. 19092024 19 Sep 24 18 Sep 25 -
SSGEJYBJ
12 |Standard Gas Total Hydrocarbons Linde D824432 Linde 09042013 4 Aug 20 4 Aug 28 -
13 |Wind Speed/Wind Direction WS/WD LSI Lastem DNA202/E-LOG Jiranatee Associates Co., Ltd. CWS-027-67 7 Aug 24 6 Aug 25 -
BQ1705627/17037708
14 [Wind Speed/Wind Direction WS/WD LSI Lastem DNA202/E-LOG Jiranatee Associates Co., Ltd. CWS-028-67 7 Aug 24 6 Aug 25 -
BQ1705626/17037713




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
15 |Wind Speed/Wind Direction WS/WD Scarlet Tech Ltd. WL-21 Thai Meteorological Department 001/25 3 Jan 25 2 Jan 26 -
2111DR0072
16 |Sound Level Calibrator Calibrate Sound Level Meter 01dB CAL31 Innovative Instrument 24-ACT-087 25 Jun 24 24 Jun 25 -
(Acoustic Calibrator) 84065 Co.,Ltd.
17 [Sound Level Meter Laeq 24 hrs Laeq 1 o Lamax Lasor Ladn Larson Davis LxT2 Innovative Instrument 24-SLM-236 10 Jul 24 9 Jul 25 -
0006691 Co.,Ltd.
18 [Sound Level Meter Laeq 28 hrsr Laeq 1 o Lamax Lasor Ladn Larson Davis LxT2 Innovative Instrument 24-SLM-228 9 Jul 24 8 Jul 25 -
0006692 Co.,Ltd.
19 [Sound Level Meter Laeq 24 hrs Laeq 1 o Lamax Lasor Ladn Larson Davis LxT2 Electrical And Electronics Institute CP20240337EA 20 Sep 24 19 Sep 25 -
0006695 Foundation For Industrial Development




List of Instruments Certification for Water Quality Analysis

No.| Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration | Calibration
Water
1 |pH Meter pH Ecosence pH100A Technology Promotion Association 24CH1421 14 Nov 24 13 Nov 25 -
24H005159JEN (Thailand-Japan)




@jiranatee.com

e: Www.jiranatee.com

Certificate No. : COF-039-67

MEASUREMENT ITEM
MANUFACTURER
MODEL/TYPE

SERIAL NUMBER

ID NUMBER

CONDITION AS-RECEIVED
CUSTOMER

RECEIVED DATE
MEASUREMENT DATE
ISSUE DATE

ENVIRONMENTAL CONDITIONS:

Accredited calibration laboratory
ISO/IEC 17025:2017
NSC-TISI-TIS 17025
CALIBRATION 0367

Flow measurement laboratory
Calibration services department

NSC —TISI =TIS 17025
CALIBRATION 0367

CERTIFICATE OF CALIBRATION

: Top Load Orifice

: TISCH

: TE-5025A

13383

: UAE.EFM.063/2560

: Used item

: United Analyst and Engineering Consultant Co., Ltd.

81 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong,
Bangkok 10260

: 16 Sep 2024
: 27 Sep 2024
: 27 Sep 2024

Ambient condition in the laboratory are as follow:

Temperature
Relative Humidity
Atmospheric Pressure

CALIBRATION CONDITION:
Preconditioning
Measurement Condition

:1230£3.0 °C
:55.0+15.0 %RH
:1010+10 hPa

: 24 hours at ambient conditions.
: The average values during measurement are 23.9 "C and 49.0 %RH.

NOTED: The certificate is valid only to the item calibrated on date and place of caiibration.

TABULATION OF RESULTS:

The table on next page give the measured values.

Calibrated by:

i Approved signatory: ..

Page 1 of 2 Pages

Calibration procedure:

The Orifice gas flow device was calibrated against
Standard Rotary Displacement Meter (Roots
Meter) Model G65/IMC/W2-dp. The -WI-CL-004
was used as a calibration guideline.

Traceability:

This certificate provides a traceability of the
measurement to recognized the national
standards; .and to realization of the international
system of units (SI} through the NIMT (National
Metrology Institute of Thailand) via Certificate
number: MW-0063-23.

Uncertainty of Measurement:

The reported uncertainty of measurement is based
on the standard uncertainty multiplied by a
coverage factor k=2, Which for a normal
distribution corresponds to a coverage probability
of approximately 95%. The standard uncertainty
has been determined in accordance with the GUM
‘Evaluation of measurement data - Guide to the
expression of uncertainty in measurement’

THIS CERTIFICATE REPORT MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODR

IN WRITING FROM THE LABORATORY
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NAC

JIRANATEE ASSOCIATES CO.,LTD.

Continuation of Certificate of Calibration Number COF-039-67

MEASUREMENT RESULTS:

Page 2 of 2 Pages

The Orifice gas flow device was calibrated by direct comparison method with the Standard Rotary Displacement Meter (Roots Meter). The Humid air was used as a
medium in the system. The standard conditions are 25°C (298.15 K) and 760 mmHg for standard temperature and standard pressure respectively.

Table 1: The results of @ Standard calibration data

Flow rate Pressure Temperature Temperature Ap_meter Ap_Orifice Standard Flow [Qg]
Plate [Pa] [Ta] [Tm] Y
m*/min mmHg °c i mmHg inH,0 m?/min

1 0.703 758.131 23.92 22.49 56.556 1.738 1319 0.654
2 1.000 758.205 23.70 22.81 63.034 3.473 1.865 0.922
3 1.121 758.284 23.64 22.69 42.633 4642 2457 1.064
4 1.167 758.274 23.64 22.65 31.359 5.197 2.282 1125
5 1.409 758.325 24.00 23.14 30.402 7.654 2.768 1.358

Slope (m): 2.05577

Intercept (b): -0.02807

Correlation coefficient (r): 0.99985

Uncertainty (k=2): 0.015 m*/min

Table 2: The results of @ actual calibration data

Flow rate Pressure Temperature Temperature Ap_meter Ap_Orifice Standard Flow [Q,]
Plate [Pa] [Ta] [Tm] Y
m’/min mmHg °c °c mmHg inH,0 m*/min

1 0.703 758.131 23.92 22.49 56.556 1.738 0.825 0.653
2 1.000 758.205 23.70 22.81 63.034 3.473 1.166 0.920
3 1121 758.284 23.64 22.69 42.633 4.642 1.348 1.061
4 1.167 758.274 23.64 22.65 31.359 5.197 1.426 1123
5 1.409 758.325 24.00 23.14 30.402 7.654 1:7/32 1.357

Slope (m): 1.28763

Intercept (b): -0.01756

Correlation coefficient (r): 0.99985

Uncertainty (k = 2): 0.015 m’/min

***End of Certificate of Calibration***

)

NAC

| JIRANATEE ASSOCIATES CO.. LD
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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  Cerfieate :‘;f 2amieot

Equipment : U Tube Manometer
Manufacturer: 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.: -
ID 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

Relative Humidity: (50 + 15 ) % 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak,

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 inH20

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 is traceable to the International System of Unit maintained through:-

-National Institute of Metrology (Thailand), NSC-ONSC Accredited No. Calibration 0144

Calibrated by : _ Approved Signatory :
Issue Date : 17 April 2024

LNITUAIUAN
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Result of calibration:- Without adjustment

Function:- Pressure Measurement

Increasing Pressure

Applied Pressure
0.00

2.00

4.00

6.00

8.00
10.00
12.00
14.00
16.00
18.00
20.00
22.00
24.00
26.00
28.00
30.00
32.00
34.00
35.80

Range : 0 inH20 to 36 inH20

Cert.No.: 24P1251
Page: 2 of 2

Scale Interval : 0.1 inH20 ( The Second Estimate )

UUC Indication

High-port side Low-port side
0.00 0.00
1.00 -1.00
2.00 -2.00
3.00 -3.00
4.00 -4.00
5.00 -5.00
6.00 -6.00
7.05 -7.05
8.05 -8.05
9.05 -9.05

10.05 -10.05
11.05 -11.05
12.05 -12.05
13.05 -13.05
14.05 -14.05
15.05 -15.05
16.05 -16.10
17.05 -17.10
18.00 -18.00

The uncertainty of measurement was + 0.11 inHz0

*Ap = High-port side - Low-port side
* UUC = Unit Under Calibration

0.00

2.00

4.00

6.00

8.00
10.00
12.00
14.10
16.10
18.10
20.10
22.10
24.10
26.10
28.10
30.10
32.15
34.15
36.00

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

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

-000-

Error
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.15
0.15
0.20

nasluemuny
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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 oo NSC-T\;I-TIS1TDZE
CALIBRATION 0008

Certificate of Calibration Certificate No. : 24P1856

Page: 1of 2

Equipment : Aneroid Barometer
Manufacturer: Barigo This certificate 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.EMAZ2.110/2555

Condition As-Received: Used Iltem

Received Date: 24 May 2024
Calibration Date: 04 June 2024
Reference: 2405-0919WSC Submitted by: United Analyst and Engineering Consultant Co.,Ltd.

Ambient Temperature; ( 23 £ 2) °C

Relative Humidity: (50 + 15 ) % 81 Soi Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanong, Bangkok 10260
Atmospheric Pressure: 1006 mbar

Procedure used: The calibration was conducted by direct comparison method against Pressure Measuring Instruments
Standard according to in-house calibration procedure CP-P10, using " DKD-R 6-1 ; Calibration of Pressure
Gauges, Edition 03/2014 " as a guidelines.

Condition of this result of calibration

1.Reference standards instruments :

Instrument Model Serial No. Certificate No. Due Date
1) Standard Barometer DPI1142 1422505046 MP-0094-24 03 May 2025

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.This result of calibration instrument was in absolute pressure.

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

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

7.This Certification is traceable to the International System of Unit maintained through:-

-National Institute of Metrology Thailand (NIMT)

Calibrated by : _ Approved Signatory :
Issue Date : 06 June 2024

wnanslumuay
B 0316956 '
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Result of calibration:- Without adjustment

Function:- Absolute Pressure Measurement

Increasing Pressure

Range : 720 mmHg to 800 mmHg
Scale Interval : 1 mmHg ( The Fifth Estimate )

Applied Pressure (mmHg) 72043 | 730.67 | 740.34 | 751.52 | 756.56 | 761.83 | 773.53 | 798.76
UUC* Indication (mmHg) 720.0 730.0 740.0 750.0 755.0 760.0 770.0 790.0
Error (mmHg) -0.43 -0.67 -0.34 -1.52 -1.56 -1.83 -3.53 -8.76
Decreasing Pressure

Applied Pressure (mmHg) | 798.76 | 773.60 | 761.89 | 756.65 | 751.59 | 740.72 | 730.68 | 720.59
UUC* Indication (mmHg) 790.0 770.0 760.0 755.0 750.0 740.0 730.0 720.0
Error (mmHg) -8.76 -3.60 -1.89 -1.65 -1.59 -0.72 -0.68 -0.59

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 %.

-o00o-

Cert.No.: 24P1856
Page: 2 of 2

L3S K
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) Q\—_&/ Z
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES ila%
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250 2//,///\%\3\

\”1”/’1/,
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NSC-TISI-TIS17025
CALIBRATION 0008

TEL. 0-2717-3000-24 FAX. 0-2719-9484

Certificate No. : 24H1487

Certificate of Calibration pisass 1k

Equipment : Digital Thermo-Hygrometer
Manufacturer: Digicon This certificate may not be reproduced other than in full,
except with the prior written approval of the head of
Model : TH-02A Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: 435031148
ID No.: UAE.EFM.006/2567
Condition As-Received: New Item
Received Date: 10 July 2024
Calibration Date: 15 July 2024

to 17 July 2024

Reference: 2407-0393WSC Submitted by: United Analyst and Engineering Consultant Co.,Ltd.
Ambient Temperature: (25 £3) °C
Relative Humidity: (50 +20) % 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak,

Phrakhanong, Bangkok 10260

Calibration were conducted using in-house calibration procedure CP-HO3 according to comparison
with standard chilled mirror sensor for humidity measurement function and comparison with standard
temperature probe for temperature measurement function into humidity / temperature chamber.

Procedure used:

Condition of this result of calibration

1.Reference standards instruments :

Instrument Model Serial No. Certificate No. Due Date
1) Standard Chilled Mirror Hygrometer Sensor Dew Prime Il 31863 21819 25 Sep 2024
2) Handheld Thermometer With Sensor 1523 5717096 2311321 08 Nov 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

17 July 2024

Calibrated by :
Issue Date :

Approved Signatory :

nasluemuny
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Result of Calibration:- Without Adjustment
Function: Humidity Measurement.
Reference Standard uuc*
Temperature Humidity Reading

(°C) (%R.H.) (%R.H.)

25.0 40.1 39

25.0 50.1 48

25.0 60.0 58

25.0 70.2 68
Result of Calibration:- Without Adjustment

Function: Temperature Measurement.
Standard uuc*
Temperature Reading

(°C) (°C)

20.014 20.3

24.984 252

30.050 30.1

40.027 40.0

UUC* : Unit Under Calibration

Cert. No.: 24H1487

Page.: 2 of 2
Uncertainty
Error of Measurement
(%R.H.) (x%R.H.)
-1.1 1.4
-2.1 1.6
-2.0 1.6
-2.2 1.6
Uncertainty
Error of Measurement
°C) #C)
0.286 0.42
0.216 0.42
0.050 0.42
-0.027 0.42

The reported uncertainty of measurement was base on standard uncertainty multiplied
by coverage factor k = 2.00, providing confidence level approximately 95%.

-00o-
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/AN i United Analyst and Engineering Consultant Co., Ltd.
S\ 3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
ﬁZ’EZ[‘??t?ZS:ZEZ?‘TFS.‘?:E Tel. 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com

MULTI-POINT GAS TEST REPORT

Test Date : Sep 9,2024

Equipment : Gas Analyzer (CO) Model : 48i

Manufacturer : Thermo Scientific Serial Number : 1200906880

Standard Gas Concentration Dilutor Detail

Sulphur Dioxide (SO2) 42.89 PPM Manufacturer : Thermo Scientific
Nitric Oxide (NO) 46.77 PPM Model : 146i

Methane (CHs) - PPM Serial Number : 1180540071
Carbon Monoxide (CO) 965.9 PPM

Cylinder No. : EB01159156

Expiration Date : Nov 06,2026

Multi-point gas test data

Reference Value (ppm) DisI::I‘:\I/y(z:;m) Difference Error |Percent Error| [% Error ]
Level 1 |Zero 0.0 0.0 0.0 0.0 0.0
Level 2 [20.00% 10.0 10.7 0.7 6.5 6.5
Level 3  [40.00% 20.0 20.9 0.9 4.3 4.3
Level 4 [60.00% 30.0 30.7 0.7 2.3 2.3
Level 5 [80.00% 40.0 40.0 0.0 0.0 0.0
Remark : Measuring Range 50.0 ppm Average Difference (%) 2.63

:Acceptable Limit £+ 5%

Multi-Point Gas Test ChartI

50
3
\g-; 40.0
>
s 0.7
]
a
5 0.9
2
e 0.7
<
0 00
0 50

Reference value (ppm)

—— Analyzer Display |

W usep 2024
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INAAE:

UNITED ANALYST AND ENGINEERING
CONSULTANT COMPANY LIMITED

United Analyst and Engineering Consultant Co., Ltd.

3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
Tel. 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com

MULTI-POINT GAS TEST REPORT

Test Date : Sep 9,2024
Equipment : Gas Analyzer (CO) Model : 48i
Manufacturer : Thermo Scientific Serial Number : 1201497730

Standard Gas Concentration

Sulphur Dioxide (S02) 42.89 PPM
Nitric Oxide (NO) 46.77 PPM
Methane (CHs) - PPM
Carbon Monoxide (CO) 965.9 PPM
Cylinder No. : EB01159156
Expiration Date : Nov 06,2026

Dilutor Detail

Manufacturer :
Model :

Serial Number :

Thermo Scientific

146i

1180540071

Multi-point gas test data

Reference value (ppm)

—— Analyzer Display

Reference Value (ppm) Analyz:'rm[:;splay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.0 0.0 0.0 0.0
Level 2 20.00% 10.0 10.6 0.6 5.7 5.7
Level 3 40.00% 20.0 20.9 0.9 4.3 43
Level 4 60.00% 30.0 30.8 0.8 2.6 2.6
Level 5 80.00% 40.0 40.0 0.0 0.0 0.0
Remark : Measuring Range 50.0 ppm Average Difference (%) 2.51
:Acceptable Limit + 5%
Multi-Point Gas Test Chart I
50

B

s 40.0

5

.‘—2_ .8

e 0.9

[}

=

s 0.6

<

0 +=&6
0 50

R . 12921,
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/AN i United Analyst and Engineering Consultant Co., Ltd.
S\ 3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
ﬁZ’Z‘ZZf?A‘tﬂS:ZES?‘TF:.‘?ZE Tel. 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com

MULTI-POINT GAS TEST REPORT

Test Date : Sep 9,2024

Equipment : Gas Analyzer (CO) Model : 48i

Manufacturer : Thermo Scientific Serial Number : 1201497732

Standard Gas Concentration Dilutor Detail

Sulphur Dioxide (SO2) 42.89 PPM Manufacturer : Thermo Scientific
Nitric Oxide (NO) 46.77 PPM Model : 146i

Methane (CHs) - PPM Serial Number : 1180540071
Carbon Monoxide (CO) 965.9 PPM

Cylinder No. : EB01159156

Expiration Date : Nov 06,2026

Multi-point gas test data

Reference Value (ppm) Analy::'rmtzl)splay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.0 0.0 0.0 0.0
Level 2 20.00% 10.0 10.6 0.6 5.7 5.7
Level 3 40.00% 20.0 20.5 0.5 2.4 2.4
Level 4 60.00% 30.0 30.9 0.9 2.9 2.9
Level 5 80.00% 40.0 40.0 0.0 0.0 0.0
Remark : Measuring Range 50.0 ppm Average Difference (%) 2.20

:Acceptable Limit + 5%

Multi-Point Gas Test Chart I

50
g
o 40.0
z
a 9
K]
[=]
5 0.5
N
>
s 0.6
<
0 +=66
0 50

Reference value (ppm)

—— Analyzer Display ‘

9 9 7 2567 2024
............ I Bt 2 uSep 2024
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Airgas.

an Air Liquide company

Airgas Specialty Gases
Airgas USA LLC

6141 Easton Road
Plumsteadville, PA 18949
Airgas.com

CERTIFICATE OF ANALYSIS
Grade of Product: EPA PROTOCOL STANDARD

Customer: AIR LIQUIDE (THAILAND)
LTFD--

Part Number: EO5NI91E15A0014

Cylinder Number: EBO162121

Laboratory: 124 - Plumsteadville - PA

PGVP Number: A12023

Gas Code: CO,C02,NO,NOX,S0O2,BALN

Expiration Date:

Reference Number:

160-402772205-1

Cylinder Volume: 144.0 CF
Cylinder Pressure: 2016 PSIG
Valve Outlet: 660
Certification Date: Jul 06, 2023

Jul 06, 2031

_

Certification performed in accordance with “EPA Traceability Protocol for Assay and Certification of Gaseous Calibration Standards (May 2012)" document EPA
B00/R-12/531, using the assay procedures listed. Analytical Methodology does not require correction for analytical interference. This cylinder has a total analytical
uncertainty as stated below with a confidence level of 95%. There are no significant impurities which affect the use of this calibration mixture. All concentrations are on a
mole/mole basis unless otherwise noted. The results relate only to the items tested. The report shall not be reproduced except in full without approval of the laboratory. Do
Not Use This Cylinder below 100 psig, i.e. 0.7 megapascals

ANALYTICAL RESULTS

Component Requested Actual Protocol Total Relative Assay

Concentration Concentration Method Uncertainty Dates
NOX 100.0 PPM 100.4 PPM G1 +/- 0.9% NIST Traceable D6/27/2023, 07/06/2023
NITRIC OXIDE 100.0 PPM 100.2 PPM G1 +/- 0.9% NIST Traceable 06/27/2023, 07/06/2023
SULFUR DIOXIDE 100.0 PPM 100.0 PPM G1 +/- 1.4% NIST Traceable 06/27/2023, 07/06/2023
CARBON MONOXIDE 200.0 PPM 199.2 PPM G1 +/- 0.3% NIST Traceable 06/26/2023
CARBON DIOXIDE 8.000 % 7.982 % G1 +/-1.2% NIST Traceable 06/27/2023
NITROGEN Balance

CALIBRATION STANDARDS

Type Lot ID Cylinder No Concentration Uncertainty Expiration Date
GMIS 104202308 CC754364 98.36 PPM NITRIC OXIDE/NITROGEN +/- 0.4% Jan 04, 2031
PRM C2219101 APE1514048 100.19 PPM NITRIC OXIDE/NITROGEN +-0.3% Feb 28, 2025
GMIS 2023042525 CC754381 98.52 PPM NITRIC OXIDE/NITROGEN +/-0.4% Apr 25, 2031
PRM 12409 D913660 15.01 PPM NITROGEN DIOXIDE/AIR +-1.5% Feb 17, 2023
GMIS 153400202002 EB0130037 9.693 PPM NITROGEN DIOXIDE/NITROGEN +/-1.6% Sep 29, 2025
NTRM 160102-22 KAL003820 97.69 PPM SULFUR DIOXIDE/NITROGEN +/- 0.8% Nov 01, 2027
co 230601 CC745902 249.47 PPM CARBON MONOXIDE/NITROGEN +/- 0.3% Dec 09, 2028
NTRM 130606-02 CC411730 13.359 % CARBON DIOXIDE/NITROGEN +/- 0.6% May 14, 2025
The SRM, NTRM, PRM, or RGM noted above is only in reference to the GMIS used in the assay and not part of the analysis.

ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Multipoint Calibration
Nicolet iS50 FTIR AUP2010245 CO2 FTIR Jun 15, 2023
SIEMENS ULTRAMATBE N1-C8-180 NDIR Jun 14, 2023
Nicolet iS50 FTIR AUP2010245 NO FTIR Jun 29, 2023
Nicolet iS50 FTIR AUP2010245 NO2 FTIR Jun 15, 2023
Nicolet iS50 FTIR AUP2010245 SO2 FTIR Jun 08, 2023

Page 1 of 1
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/AN i United Analyst and Engineering Consultant Co., Ltd.
S\ 3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
EZ'EZE‘?TN?&?:ZE&'TFS.’?Zﬁ Tel. 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com

MULTI-POINT GAS TEST REPORT

Test Date : Sep 2,2024

Equipment : Hydrocarbon Analyzer Model : APHA-370
Manufacturer : HORIBA Serial Number : VUPVTC21
Standard Gas Concentration Dilutor Detail

Sulphur Dioxide (SOz2) - PPM Manufacturer :

Nitric Oxide (NO) - PPM Model :

Methane (CHs) 39.8 PPM Serial Number :

Carbon Monoxide (CO) = PPM

Cylinder No. : D824432

Expiration Date : Aug 4,2028

Multi-point gas test data

Analyzer . o
Reference Value (ppm) Display (ppm) Difference Error |Percent Error| [% Error ]
Level 1 [Zero 0.00 0.57 0.57 0.57 0.57
Level 2 [80.00% 40.00 39.55 -0.45 -1.14 1.14
Remark : Measuring Range 50.00 ppm Average Difference (%) 0.85
:Acceptable Limit + 5%
Multi-Point Gas Test Chartl

50

%0 9.55

E B

B0

[=]

]

20

=

<<

10

0 57
0 Référence value (ppm) 20 —— Analyzer Display 50
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/AN i United Analyst and Engineering Consultant Co., Ltd.
S\ 3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
EZ'EZE‘?TN?&?:ZE&'TFS.’?Zﬁ Tel. 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com

MULTI-POINT GAS TEST REPORT

Test Date : Sep 19,2024

Equipment : Hydrocarbon Analyzer Model : APHA-370
Manufacturer : HORIBA Serial Number : PDXEGXF7
Standard Gas Concentration Dilutor Detail

Sulphur Dioxide (SOz2) - PPM Manufacturer :

Nitric Oxide (NO) - PPM Model :

Methane (CHs) 39.8 PPM Serial Number :

Carbon Monoxide (CO) = PPM

Cylinder No. : D824432

Expiration Date : Aug 4,2028

Multi-point gas test data

Analyzer . o
Reference Value (ppm) Display (ppm) Difference Error |Percent Error| [% Error ]
Level 1 [Zero 0.00 0.33 0.33 0.33 0.33
Level 2 [80.00% 40.00 39.36 -0.64 -1.63 1.63
Remark : Measuring Range 50.00 ppm Average Difference (%) 0.98
:Acceptable Limit + 5%
Multi-Point Gas Test Chartl

50

%0

E 39.36

B0

[=]

]

20

=

<<

10

0 633
0 Référence value (ppm) 20 —— Analyzer Display 50
..... 19,/ 2.47.2561... et D) e D8R/, 2024,
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/AN i United Analyst and Engineering Consultant Co., Ltd.
S\ 3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
EZ'EZE‘?TN?&?:ZE&'TFS.’?Zﬁ Tel. 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com

MULTI-POINT GAS TEST REPORT

Test Date : Sep 19,2024

Equipment : Hydrocarbon Analyzer Model : APHA-370
Manufacturer : HORIBA Serial Number : SSGEJYBJ]
Standard Gas Concentration Dilutor Detail

Sulphur Dioxide (SOz2) - PPM Manufacturer :

Nitric Oxide (NO) - PPM Model :

Methane (CHs) 39.8 PPM Serial Number :

Carbon Monoxide (CO) = PPM

Cylinder No. : D824432

Expiration Date : Aug 4,2028

Multi-point gas test data

Analyzer . o
Reference Value (ppm) Display (ppm) Difference Error |Percent Error| [% Error ]
Level 1 Zero 0.00 0.32 0.32 0.32 0.32
Level 2 [80.00% 40.00 39.60 -0.40 -1.01 1.01
Remark : Measuring Range 50.00 ppm Average Difference (%) 0.67
:Acceptable Limit £+ 5%
Multi-Point Gas Test Chartl

50

20

e 39.60

5

20
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]
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=
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0 032
0 Référence value (ppm) 20 —— Analyzer Display 50
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THE LINDE GROUP

Certificate Of Analysis
Special Gases Mixture

Customer Details
Name: Address: Customer Tag No.

United Analyst & Engineering Co., Ltd. 3 Soi Udomsuk 41, Sukhumvit Rd., Bang
Chak, Khet Phra Khanong, Bangkok 10260

Certificate Details

Number: 3384/20 Date of Issue: 4-Aug-2020 Expiry date: 4-Aug-2028
Material Details
Production Order: 90161442 Material Code: 400400-AL-34 Cylinder No.: D824432
Gas content: 6.60 M* Filling pressure: 137.0 bar Valve: CGA 590 BRASS
Cylinder Owner: LINDE Cylinder Material: Aluminum Cylinder Size 50 L
Laboratory Report
Analytical Result

Component Co:?énmtlrr;?ilon Analysis Result' Uncertainty” Method of Analysis® Assay Date
Methane 40.0 ppm 39.8 ppm + 100 relative (6) 1-PB-352 4-Aug-2020
In Air

Reference Standard used in Assay

Reference Standard Cylinder number Concentration Expiry date:
Methane 2559995G 49.29£0.39 ppm 4-0¢t-2020
In Nitrogen

Analytical Instruments used in Assay
Instrument/Make/Model Analytical Principle Last Multipoint Calibration
FTIR Spectrometers Nicolet iS50 FTIR-CH4 4-Aug-2020

Recommend usage condition

Minimum utilization: 5% of actual content or before expire date whichever comes first.
Storage condition: Keep in well ventilation and secure area.

Comments

When reordering, please quote the material number

Note:

1. All results expressed in this report are on mole/mole basis, unless otherwise specified. The Assay of this Standard has been performed in

accordance with the EPA Traceability Protocal EPA-600/R-12/531 for the Assay and Certification of Gaseous Calibration Standards using procedure G1

2. The reported expanded uncertainty is based on a standard uncertainty multiplied by a coverage factor k=2, providing a level of confidence of approximately 95%
The measurement of this material is traceable to the SI through the reference gas standard which is traceable to Swiss National Standard of Mass or

other recognised national metrology institutes.

3.(1) Gas Chromatography, (2) Paramagnetic Oxygen Analyzer, (3) Electrochemical Oxygen Analyzer, (4) Electrochemical Moisture Analyze

(5) Total Hydrocarbon Analyzer, (6) Other - Specified

pagelof1 Signatory for and on behalf of Linde (Thailand) Co., Ltd.

This report shall not be reproduced except in full PB-002/F006
uSEn au (Us:nlng) $1a - (Unsu) Linde (Thailand) Public Company Limitég!/1, 01 October 2019
nedeuusgnumsuaur 0107537000785 PLC. Regisiration n0.0107537000785

Bu 15 U0UNNDWES 18 2/3 Wi 14 AUUUIDUI-ASIA NI, 6.5 A.UTDUMND 15" Floor, Bangna Tower A, 2/3 Moo 14, Bangna Trad KM. 6.5 Road, Bangkaew
2.U0Wa 0.a4nsUs1s 10540 Tnsrwrf (66) 2338-6100  Insans (66) 2338-6333 Bangplee, Samutprakarn 10540, Tel (66) 2338-6100 Fax (66) 2338-6333
Tsvvrualnsd: 105 ny 5 nuwadas 8.uwU:NY :BVINST 24180 Wellgrow Plant: 105 Moo 5, T.Bangsamak, A.Bangpakong, Chachoengsao 24180

InsAwri (66) 38.570-479-93 Insans (66) 38.570-323 Thailand, Tel (66) 38.570-479-93 Fax (66) 38.570-323

lenanslumuay
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Accredited calibration laboratory Zmma
ISO/IEC 17025:2017 NSC -TISI-TIS 17025
NSC-TISI-TIS 17025 CALIBRATION 0367
Jiranatee Associates Co.,Ltd CALIBRATION 0367
63/14-15, 67/35-36
Petchkasem 7,7/1, Rd. Watthapra, Bangkokyai, Air speed measurement laboratory
Bangkok 10600 (Thailand) Calibration services department.
Tel: +6608680812 Certificate Number

Mobile: +66863999453
E-mail: jnac-calibration@jiranatee.com
Web site: www.jiranatee.com CWS-027-67

CERTIFICATE OF CALIBRATION

Page 1 of 2 Pages

MEASUREMENT ITEM : Cup anemometer Calibration procedure:
MANUFACTURER - LS| Lastem The Cup anemometer was calibrated against
MODEL/TYPE - Sensor: DNA202 Standgrd air ve/gcity transducgr mod-e/: 8455-12
Data logger: E-LOG and plltot tube with ,L—)recr.smn differential prevssure
SERIAL NUMBER . Sensor: BQ1705627 Iﬁetel mode/:. DPM2500 /n‘an close teit-secnon of
Eiffel-type wind tunnel with 900 ¢m® cross test
Data logger: 17037708 section area. The WI-CL-007 based on IEC 61400-
ID NUMBER o 12-1, Wind energy generation systems — Part 12-
CONDITION AS-RECEIVED : Used item 1: Power performance measurements of
CUSTOMER : United Analyst and Engineering Consultant Co., Ltd. electricity producing wind turbines, March 2017
81 Soi Udomsuk 41, Sukhumvit Road, Bangchak, was used as-a-calibration guideline.
Phrakhanong, Bangkok 10260
Traceability:
RECEIVED DATE : 02 Aug 2024 This certificate provides a traceability of The
MEASUREMENT DATE - 07 Aug 2024 measurement  to r?cognized th.e nat(ona/
ISSUE DATE : 09 Aug 2024 standards, an'd to realization of the /nternat{ona/
system of units (SI) through the NIMT (National
Metrology Institute of Thailand) via Certificate
ENVIRONMENTAL CONDITIONS: number: MW-0007-24 and MW-0055-23
Ambient condition in the laboratory are as follow:
Temperature :123.0£3.0 c Uncertainty of Measurement:
Relative Humidity 155.0£15.0 %RH The reported uncertainty of measurement is
Atmospheric Pressure 11010+ 10 hPa based on the standard uncertainty multiplied by a

coverage factor k=2, Which for a normal
distribution corresponds to a coverage probability
PLACE OF CALIBRATION : Eiffel-type wind tunnel of Jiranatee Associates Co., Ltd. of approximately 95%. The standard uncertainty
has been determined in accordance with the GUM
‘Evaluation of measurement data - Guide to the

CALIBRATION CONDITIONS : Wind tunnel cross-section area® 900 cm? expression of uncertainty in measurement’
Wind direction frontal area® 195 cm?
Diameter of mounting pipe3 - mm
Blockage ratio of test object* 0.217 [

Preconditioning : 24 hours at ambient conditions.

Measurement Condition : The average values during measurement are (23.8) °C, (41.5) %RH and (1009.0) hPa.

TABULATION OF RESULTS:
The table on next page give the measured values.

Calibrated by: ‘ Approved signatory: ..

!

Remark:
* Nozzle cross-section area of the wind tunnel
G Projected cross-section area of the tested object include mounting pipe
* Diameter of mounting pipe
¢ R el
Ratio " to

113 IAUAN

THIS CERTIFICATE OF CALIBRATION MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN OBT
IN WRITING FROM THE LABORATORY
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Certificate Number

CWS-027-67

Page 2 of 2 Pages

MEASUREMENT RESULTS °

The Cup anemometer, Unit Under Calibration (UUC) was exercise at 10 m/s for 5 minutes prior to calibration being performed. The standard air velocity 0.5 m/s
to 5 m/s was calculated by a standard air velocity transducer which was installed 50 mm away from wind tunnel nozzle and installed 40 mm away from top of
the test section and the standard air velocity 5 m/s to 30 m/s was calculated by a pitot tube with precision differential pressure meter which was installed 50
mm away from wind tunnel nozzle and installed 40 mm away from top of the test section, UUC was mounted on a round vertical tube of the lower plate at
center of test section. The calibration was carried out under both rising and falling air velocity in the range of 1 m/s to 16 m/s at calibration interval of 1 m/s.
The results of calibration and associated measurement uncertainties are reported in the table below.

Vad Temp. wind tunnel Temp. room Viiic. Error U (k=2)
(m/s) °c) (q) (m/s) (m/s) (m/s)
1.093 23.98 24.05 0.9 -0.2 031
2.051 24.24 24.05 1.8 -0.3 0.31
3.124 24.02 24.05 29 -0.2 0.31
4.086 24.04 24.05 3.8 -0.3 0.31
5.09 23.68 24.05 49 -0.2 0.31
6.08 23.84 24.05 5.9 -0.2 0.31
6.99 23.52 24.05 6.8 -0.2 0.31
8.16 24.48 24.05 8.0 -0.2 0.31
912 23.50 24.05 9.1 -0.1 0.31
9.98 24.02 24.05 9.9 -0.1 0.31
11.04 23.46 24.05 11.1 0.0 0.31
12.05 23.64 24.05 121 0.1 031
13.02 23.46 24.05 13.0 -0.1 0.31
13.96 23.50 24.05 14.0 0.1 0.35
15.03 23.52 24.05 151 0.1 0.39
16.00 23.50 24.05 16.0 0.0 0.34

Remark:
* Calibration results only count for the tested circumstances and environmental conditions during which calibration took place

¢ Velocity of standard

" Velocity of Unit Under Calibration

PHOTO OF CALIBRATION SET-UP

Calibration set-up of the Cup anemometer calibration in the wind tunnel of liranatee Associates Co., Ltd. The Cup anemometer shown may differ from the
calibrated one. Remark: The proportion of the set- up is not true to scale due to imaging geometry.
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V4 Q»«" Accredited calibration laboratory A /A > THAILAR
) YL NN N e
ISO/IEC 17025:2017 AR » =N
-TISKTIS 174 VRS TIC 1
AAC TR IS0 NSC —TISI - TIS 17025
Jiranatee Associates Co.,Ltd CALIBRATION 0367 CAL'BRATION 0367
63/14-15, 67/35-36
Petchkasem 7,7/1, Rd. Watthapra, Bangkokyai, Wind direction measurement laboratory
Bangkok 10600 (Thailand) Calibration services department.
Tel: +6608680812 Certificate Number

Mobile: +66863999453
E-mail: jnac-calibration@jiranatee.com
Web site: www jiranatee.com CWD-027-67

CERTIFICATE OF CALIBRATION

Page 1 of 2 Pages

MEASUREMENT ITEM : Wind Direction Sensor Calibration procedure:

MANUFACTURER . LSI Lastem The wind direction sensor was calibrated against

MODEL/TYPE - Sensor: DNA212 Standard Rotary Encoder model: AX4009TS-
Data logger: E-LOG DMO04-P3-5-U0 in an close test-section of Eiffel-

SERIAL NUMBER - Sensor: 19020250 type wind tunnel with 900 cm” cross test section

area. The WI-CL-008 based on IEC-61400-12-1,

Data logger: 17037708 Wind energy generation systems — Part 12-1:

ID NUMBER o Power performance measurements of electricity
CONDITION AS-RECEIVED - Used item producing wind turbines, March 2017 was used as
CUSTOMER : United Analyst and Engineering Consultant Co., Ltd. a calibration guideline.
81 Soi Udomsuk 41, Sukhumvit Road, Bangchak,
Phrakhanong, Bangkok 10260 Traceability:
This certificate provides a traceability of The
RECEIVED DATE : 02 Aug 2024 measurement  to recognized the national
MEASUREMENT DATE : 08 Aug 2024 standards, and to realization of the international
ISSUE DATE : 09 Aug 2024 system of units (SI) through the NIMT (National
Metrology Institute of Thailand) via Certificate
ENVIRONMENTAL CONDITIONS: number: DA-0036-23.
Ambient condition in the laboratory are as follow:
Temperature 23.0+3.0 °C Uncertainty of Measurement:
Relative Humidity .55.0+ 15.0 %RH The reported uncertainty of measu(erﬁent is
Atmospherc Pressure . 1010+ 10 hPa based on the standard uncertg;nty multiplied by a
coverage factor k=2, Which for a normal
distribution corresponds to a coverage probability
of approximately 95%. The standard uncertainty
PLACE OF CALIBRATION : Eiffel-type wind tunnel of Jiranatee Associates Co., Ltd. has been determined in accordance with the GUM
‘Evaluation of measurement data - Guide to the
expression of uncertainty in measurement’
CALIBRATION CONDITION : Wind tunnel cross-section area’ 900 cm’
Wind direction frontal area’ 52 cm?
Diameter of mounting pipe’ - mm
Blockage ratio of test object” 0.058 [-]
Preconditioning : 24 hours at ambient conditions.
Measurement Condition : The average values during measurement are (24.9)°C, (45.1) %RH and (1005.2) hPa.

TABULATION OF RESULTS: .
The table on next page give the measured values.

Approved signatory: ...

i
{
i
|
i
|
|

Calibrated by:

_ | : : n ;

Remark:
! Nozzle cross-section area of the wind tunnel

< Projected cross-section area of the tested object include mounting pipe
? Diameter of mounting pipe
e e

Ratio “to

THIS CERTIFICATE OF CALIBRATION MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPR(}DECTIEN HAS B!EN OBTEINED

IN WRITING FROM THE LABORATORY
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Certificate Number

CWD-027-67

Page 2 of 2 Pages

MEASUREMENT RESULTS °

The wind direction sensor was calibrated against standard rotary encoder by comparison method. During calibration, the measurement was carried out at 45°
intervals in clockwise and counterclockwise directions after offset adjustment has been made. The flow speed of wind tunnel (usually 5 m/s) is kept constant
while the sensor is rotated around its vertical axis. The results of calibration and associated measurement uncertainties are reported in the table below.

Air speed Dsa D’ yue Error U {k=2)

m/s Degree (%) Degree (°) Degree (7) Degree (°)
0.000 0 0 %,0.80%6

45.000 46 1 0:80.

90.000 %0 0 0:80

o1 135.000 135 0 0.80

180.000 180 0 0.80

225.000 225 0 0.80

270.000 269 A 0.80

315.000 314 b -1 : 0.80

Remark:

* Calibration results only count for the tested circumstances and environmental conditions during which calibration took placé =

* Direction of standard

" Direction of Unit Under Calibration

x

3

c;iibration'*‘

***End nfcertiﬁca
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Accredited calibration laboratory Zmma NN
ISO/IEC 17025:2017 NSC-TISI-TIS 17025
NSC-TISI-TIS 17025 CALIBRATION 0367
lJiranatee Associates Co.,Ltd CALIBRATION 0367
63/14-15, 67/35-36
Petchkasem 7,7/1, Rd. Watthapra, Bangkokyai, Air speed measurement laboratory
Bangkok 10600 (Thailand) Calibration services department.
Tel: +6608680812 Certificate Number

Mobile: +66863999453
E-mail: jnac-calibration@jiranatee.com
Web site: www.jiranatee.com CWS-028-67

CERTIFICATE OF CALIBRATION

Page 1 of 2 Pages

MEASUREMENT ITEM : Cup anemometer Calibration procedure:
MANUFACTURER . LS| Lastem The Cup qnemometer was calibrated against
MODEL/TYPE - Sensor: DNA202 Standqrd air velqc:ty trqn_sducgr mod?l: 8455-12
and pitot tube with precision differential pressure
Data logger: E-LOG . !
meter model: DPM2500 in an close test-section of
SERIAL NUMBER : Sensor: BQ1705626 ; . ; 2
Eiffel-type wind tunnel with 900 ¢m’ cross test
Data logger: 17037713 section area. The WI-CL-007 based on IEC 61400-
ID NUMBER = ) 12-1, Wind energy generation systems — Part 12-
CONDITION AS-RECEIVED :Used item 1: Power performance measurements of
CUSTOMER : United Analyst and Engineering Consultant Co., Ltd. electricity producing wind turbines, March 2017
81 Soi Udomsuk 41, Sukhumvit Road, Bangchak, was used as a calibration guideline.
Phrakhanong, Bangkok 10260
Traceability:
RECEIVED DATE : 02 Aug 2024 This certificate provides a traceability of The
MEASUREMENT DATE - 07 Aug 2024 "t’e"Z“’ Z’"""‘d t“’ ; '?“’t?"’z"}‘f . the , "";’:"”";
standards, and to realization of the internationa
ISSUE DATE : 09 Aug 2024 !
& system of units (SI) through the NIMT (National
" . Metrology Institute of Thailand) via Certificate
ENVIRENBEENTAL EONERTIONS: number: MW-0007-24 and MW-0055-23
Ambient condition in the laboratory are as follow:
Temperature :23.0£3.0 c Uncertainty of Measurement:
Relative Humidity :55.0+15.0 %RH The reported uncertainty of measurement is
Atmospheric Pressure 11010+ 10 hPa based on the standard uncertainty multiplied by a

coverage factor k=2, Which for a normal
distribution corresponds to a coverage probability
PLACE OF CALIBRATION : Eiffel-type wind tunnel of Jiranatee Associates Co., Ltd. of approximately 95%. The standard uncertainty
has been determined in accordance with the GUM
‘Evaluation of measurement data - Guide to the

CALIBRATION CONDITIONS : Wind tunnel cross-section area’ 900 cm? expression of uncertainty in measurement’
Wind direction frontal‘area® 195 cm’
Diameter of mounting pipe3 - mm
Blockage ratio of test object” 0.217 [-]

Preconditioning : 24 hours at ambient conditions.

Measurement Condition : The average values during measurement are (24.5) °C, (43.0) %RH and (1009.1) hPa.

TABULATION OF RESULTS: e
The table on next page give the measured values. f It

]

Calibrated by: o= " Approved signatory: ..

Remark:
! Nozzle cross-section area of the wind tunnel
2 Projected cross-section area of the tested object include mounting pipe
3 Diameter of mounting pipe
y R s
Ratio " to

l.anms‘lumumm

THIS CERTIFICATE OF CALIBRATION MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN OBTA
IN WRITING FROM THE LABORATORY
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Page 2 of 2 Pages

MEASUREMENT RESULTS °

Certificate Number

CWS-028-67

The Cup anemometer, Unit Under Calibration (UUC) was exercise at 10 m/s for 5 minutes prior to calibration being performed. The standard air velocity 0.5 m/s
to 5 m/s was calculated by a standard air velocity transducer which was installed 50 mm away from wind tunnel nozzle and installed 40 mm away from top of
the test section and the standard air velocity 5 m/s to 30 m/s was calculated by a pitot tube with precision differential pressure meter which was installed 50
mm away from wind tunnel nozzle and installed 40 mm away from top of the test section, UUC was mounted on a round vertical tube of the lower plate at
center of test section. The calibration was carried out under both rising and falling air velocity in the range of 1 m/s to 16 m/s at calibration interval of 1 m/s.

The results of calibration and associated measurement uncertainties are reported in the table below.

Verd Temp. wind tunnel Temp. room Voue Error U (k=2)
(m/s) (°c) (°c) (m/s) (m/s) (m/s)
1.101 24,08 2475 0.91 -0.19 0.31
2.056 25.40 2475 1.84 -0.22 0.31
3.148 2410 2475 291 -0.23 0.31
4.060 24.10 2475 3.76 -0.30 0.31
5.10 23.80 2475 4,91 -0.19 0.31
6.05 25.50 2475 5.91 -0.13 0.31
6.99 23.90 24.75 6.83 -0.16 0.31
8.11 25.08 2475 7.99 -0.12 0.31
9.12 24.10 2475 9.06 -0.06 0.31
9.96 24.70 2475 9.90 -0.06 0.31
11.05 24.20 2475 11.05 0.00 0.31
12.01 24.52 2475 11.97 -0.04 0.35
13.03 2430 24.75 12.96 -0.07 0.31
13.99 24.44 24.75 13.96 -0.03 0.38
15.00 2430 24.75 1496 -0.04 0.37
16.01 2430 2475 16.02 0.01 0.34

Remark:

* Calibration results only count for the tested circumstances and environmental cond itionsduring which calibration took place

* Velocity of standard

" Velodty of Unit Under Calibration

PHOTO OF CALIBRATION SET-UP

Calibration set-up of the Cup anemometer calibration in the wind tunnel of Jiranatee Associates Co., Ltd. The Cup anemometer shown may differ from the
calibrated one. Remark: The proportion of the set- up is not true to scale due to imaging geometry.

|

***End of Certi
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NAC

Jiranatee Associates Co.,Ltd
63/14-15, 67/35-36

Petchkasem 7,7/1, Rd. Watthapra, Bangkokyai,

Bangkok 10600 (Thailand)
Tel: +6608680812
Mobile: +66863999453

E-mail: jnac-calibration@jiranatee.com

Web site: www jiranatee.com

Page 1 of 2 Pages

MEASUREMENT ITEM
MANUFACTURER
MODEL/TYPE

SERIAL NUMBER

ID NUMBER
CONDITION AS-RECEIVED
CUSTOMER

RECEIVED DATE
MEASUREMENT DATE
ISSUE DATE

ENVIRONMENTAL CONDITIONS:

Accredited calibration laboratory
ISO/IEC 17025:2017
NSC-TISI-TIS 17025
CALIBRATION 0367

Wind direction measurement laboratory

Calibration services department.

\\\"‘“////

S\
e

NS 025
CALIBRATION 0367

Certificate Number

CWD-028-67

CERTIFICATE OF CALIBRATION

: Wind Direction Sensor
: LSI Lastem
: Sensor: DNA212
Data logger: E-LOG
: Sensor: 19050292
Data logger: 17037713

: Used item

: United Analyst and Engineering Consultant Co., Ltd.

81 Soi Udomsuk 41, Sukhumvit Road, Bangchak,
Phrakhanong, Bangkok 10260

: 02 Aug 2024
: 08 Aug 2024
: 09 Aug 2024

Ambient condition in the laboratory are as follow:

Temperature
Relative Humidity
Atmospheric Pressure

PLACE OF CALIBRATION

CALIBRATION CONDITION

Preconditioning
Measurement Condition

TABULATION OF RESULTS:
The table on next page give the measured values. i it

Calibrated by:

Remark:

* Nozzle cross-section area of the wind tunnel
Projected cross-section area of the tested object include mounting pipe

2

w

Diameter of mounting pipe

* Ratio *to *

:23.0+£3.0 C
:55.0+150 %RH
11010+ 10 hPa

: Eiffel-type wind tunnel of Jiranatee Associates Co., Ltd.

: Wind tunnel cross-section area’ 900
Wind direction frontal area’ 52
Diameter of mounting pipe’ -
Blockage ratio of test object” 0.058

: 24 hours at ambient conditions.

cm
2
cm

[l

Calibration procedure:

The wind direction sensor was calibrated against
Standard Rotary Encoder model: AX4009TS-
DM04-P3-S-U0 in an close test-section of Eiffel-
type wind tunnel with. 900 cm’ cross test section
area. The WI-CL-008 based on IEC. 61400-12-1,
Wind energy generation systems — Part 12-1:
Power performance measurements of electricity
producing wind turbines, March 2017 was used as
a calibration guideline.

Traceability:

This certificate provides a traceability of The
measurement = to recognized the national
standards, and to realization of the international
system of units (SI) through the NIMT (National
Metrology Institute of Thailand) via Certificate
number: DA-0036-23.

Uncertainty of Measurement:

The reported uncertainty of measurement is
based on the standard uncertainty multiplied by a
coverage factor k=2, Which for a normal
distribution corresponds to a coverage probability
of approximately 95%. The standard uncertainty
has been determined in accordance with the GUM
‘Evaluation of measurement data - Guide to the
expression of uncertainty in measurement’

: The average values during measurement are (24.3)°C, (45.1) %RH and (1005.1) hPa.

|

i\pproved signatory: ....

THIS CERTIFICATE OF CALIBRATION MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPR&D CTl

IN WRITING FROM THE LABORATORY

EN OBTAI
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Certificate Number

CWD-028-67

Page 2 of 2 Pages

MEASUREMENT RESULTS °

The wind direction sensor was calibrated against standard rotary encoder by comparison method. During calibration, the measurement was carried out at 45°
intervals in clockwise and counterclockwise directions after offset adjustment has been made. The flow speed of wind tunnel (usually 5 m/s) is kept constant
while the sensor is rotated around its vertical axis. The results of calibration and associated measurement uncertainties are reported in the table below.

Air speed D’ad D e Error 7] {k=2)
m/s Degree (°) Degree (°) Degree (°) _ Degfee (°)
0.000 0 0 %, 0.80% 80

45.000 46 1 0:80

90.000 91 1 0:80

si 135.000 136 1 0.80

180.000 181 1 0.80

225.000 226 1 0.80

270.000 270 0 0.80

315.000 315 ) 0 0.80

Remark:
* Calibration results only count for the tested circumstances and environmental conditions during which calibration took place

* Direction of standard

" Direction of Unit Under Calibration

**+End of Certificate of Calibration***
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THAI METEOROLOGICAL DEPARTMENT

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

Calibration Certificate

Issued by : Calibration & Test Section : Meteorological Instruments Bureau

Date of Issue 3 January, 2025 Certification No. 001/25

Page : 1 of S

Object : Wind Speed & Wind Direction Data Logger
Manufacturer : SCARLET/TECH
Type 2 WL-21
Mfg Code : Wireless Receiver 2111DR0O072
Wind Sensor 2111DR0072
Customer : United Analyst and Engineering Consultant Co.,Ltd.

81 Soi Udomsuk 41, Sukhumvit Road,
Bangchak, Prakanong, Bangkok 10260.

Calibration Condition : Temperature 25.1 °C  Barometric Pressure 1012.1 hPa

NATIONAL STANDARD WIND TUNNEL : Wind Aloft Plotting Board
: Micromanometer Theodor Friedrichs FC0O14 Serial No. 9310119  : HOOK GAGE NO 1425
N.I.S.T. Test Reference Number 731/241460 : Standard Velocity at 20 - 30 m/sec
: Ultrasonic Anemometer Model DA-650-3TV (sensor TR-90AH)
Serial Number 110730029 (sensor 120629586)

JAPAN QUALITY ASSURANCE ORGANIZATION : Standard Velocity at 0 - 20 m/sec
STANDARD THERMOMETER - Theodor Friedrich : Dry No.8390/94 Wet No. 8389/94
. testo, testo 645 Serial No. 02848057 : Thermoschneider No.918802
STANDARD BAROMETER : Digital Barometer Vaisala Type PTB220 No. V1220015

arometer Vaisala Tye RIB380MN6;»K4320001

Calibrated by : (Aughorised Signatoxy)

for.thé:thiet

Sub-StandardInstrument

naslinIuR

Mechanical Engineer
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THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certification No. 001/25

3 January, 2025 Page : 2 of §
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vacumm| Velocity Velocity Correction
m/sec inches H20 | inches H20 | m/sec m/sec m/sec
1.00 = = = 1.0 0.00
3.02 - = - 3.0 0.02
5.00 = = = 5.0 0.00
7.04 = - = 7.0 0.04
9.02 - = = 9.0 0.02
11.02 - - = 11.0 0.02
13.01 = - - 13.0 0.01
15.01 = - - 15.0 0.01
17.02 = = = 17.1 -0.08
20.02 5 = = 20.1 -0.08
Vane Angel Bench Stand Model 18112
Young Meteorological Instruments
WIND DIRETION TESTED WIND DIRECTION
0 0
90 90
180 180
270 270s3 3

Calibrated by :

Mechanical Engineer

Calibration &:Eest %&, i0n

Meteorologicatns fits Bureau

lenasluemuny
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THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certification No. 001/25

3 January, 2025 Page : 3 of §
Standard Barometer Tested Barometer Correction

Pressure Pressure mbar
1012.05 1012 0.05
1011.25 1011 0.25
1012.92 1013 -0.08
1010.09 1010 0.09
1008.87 1009 -0.13
1010.43 1010 0.43
1011.39 1011 0.39
1011.05 1011 0.05
1010.72 1011 -0.28
1010.30 1010 0.30
1009.81 1010 -0.19
1008.93 1009 -0.07
1009.35 1009 0.35
1009.89 1010 -0.11
1010.57 1011 -0.43
1011.41 1011 0.41
1012.31 1012 0.31
1009.75 1010 -0.25
1010.67 1011 -0.33
1011.01 1011 0.01
Average . D.;D'_A4‘

Calibrated by : 7 o

Calibfati()n &MFest Seétion

Mechanical Engineer

Meteorologi‘c'ﬁmgtgx’ments Bureau

nasluemuny
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The Result of Calibration

Certification No. 001/25

THAI METEOROLOGICAL DEPARTMENT

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

3 January, 2025 Page : 4 of 5
Standard Barometer Tested Barometer Correction

Pressure Pressure mmHg
159510 1S9 0.10
758.50 759 -0.50
5955 760 -0.25
757.63 758 -0.37
756.71 757 -0.29
757.88 758 -0.12
758.60 759 -0.40
758.35 758 0.35
758.10 758 0.10
757.79 758 -0.21
757.42 757 0.42
756.76 T4V -0.24
757.07 757 0.07
757.48 757 0.48
757.99 758 -0.01
758.62 759 -0.38
759.29 759 0.29
757.37 757 0.37
758.06 758 0.06
758.32 758 0.32

Average -0.41

Calibratien & Fest Section

Mechanical Engineer Meteorelogical lnstruﬁeﬁts Bureau

nasluemuny
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THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certification No. 001/25

3 January, 2025 Page : 5 of §
Standard Temperature Sensor Reading
Temp. Reading Correction
°c °c °c
45.5 45 0.5
30.4 30 0.4
15.6 16 -0.4

Calibrated by :

Mechanical Engineer

Calibration’ & Eeést Section

Meteorological:Instruments Burgau

wnanslumuny
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INNOVATIVE INSTRUMENT

INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE

7139 MOO 13. SOl SUNTINAKC(

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

CALIBRATION LAB

RN 11 TAMBON BANG KAEO.

vitin BuTunin Buanjuua d1fa

ITNNOVATIVE !i‘aﬁﬂ&k AMAB
ANS
/-’\ \

1A onal Accreditation B

SR CHRUEFDEIRTN END

TEL: (66)0-2116-5860-1 FAX: (66)0-2116-7140 /‘ N\\ CALIBR/
b
Certificate of Calibration

Customer

Name : UNITED ANALYST AND ENGINEERING Certificate No : 24-ACT-087
CONSULTANT CO..LTD. Request No : Req-2024-1365

Address : 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak,
Prakanong, Bangkok 10260

Unit Under Calibration Details

Measurement item : Acoustic Calibrator Class : 1

Manufacturer :01dB Range : 94 dB/ 1000 Hz

Model : CAL31 Instrument Status : Used

Serial Number 84065

ID

: UAE.EFM.167/2561

Calibration Environment and Details

Temperature

Humidity

Barometric Pressure
Received Date
Calibration Date
Location of Calibration

Calibration Procedure

(28 EEIN @)

: (50 £20 %RH)

: (1013 £10.0 hPa)
: 20 June 2024

: 25 June 2024

: LAB 1 Acoustic

: In-house method CP-ACT-02 based on IEC 60942:2017 Electroacoustics -

Sound calibrators

Reference Standard Model Serial Number Traceable Due Calibration
Sound Calibrator SV 35A 58079 EEI 12 June 2025
THD Multimeter 2015 1047765 NIMT 16 January 2025

Traceability : This certificate providoes traceability of measurement to recognized national standard, and to the
realization of the international System of Units (SI).

Note

The reported uncertainty is based on standard uncertainty multiplied by the Coverage Factor k£ =2, providing a level of

confidence approximately

Calibrated By :

95 %.

Approved By :

Service Calibration Engineer Calibration Engineer Supervisor

Issue Date :

25 June 2024

[ ]
The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval of the !nlaxﬂa\nesluﬂquﬂu

FM-708-ACT-02 Rev.03 Issue date 5/6/24
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INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE

7129 MOO 13. SOI SUNTINAKORN 11 TAMBON BANG KAEO.

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

i

e,
& \_/ %

INNOVATIV l

||I|I|l|

v3En duTunfin Buanjuiuae $1da

-

Z

\

l\\\‘

ANSI Na mn:_al Accremla(mrv Bovc

,,/”l

ACCRED!TED

TEL: (66)0-2116-5860-1 FAX: (66)0-2116-7140 K wlﬁ\\‘ » cAL.s{om
Page 2 of 3.
Certificate No : 24-ACT-087
Request No : Req-2024-1365
Sound pressure level Calibration Results : Without Adjustment
Calibration Range Without Adjustment (dB) Adjustment (dB) Uncertainty | Acceptance limit
(dB) Measured Deviated value Measured Deviated value (+dB) Class 1 (= dB) =
94 dB/ 1000 Hz 93.78 -0.22 = = 0.13 0.25 Pass
Frequency of Sound pressure level
Calibration Range Without Adjustment Adjustment Uncertainty | Acceptance limit
(Hz) Measured (Hz)| Deviated Measured (Hz)| Deviated (£ %) Class 1 (= %) e
94 dB/ 1000 Hz 1000.00 0.00 = = 0.01 0.70 Pass
Total Harmonic Distortion plus Noise of Sound pressure level (THD+N %)
Calibration Range Without Adjustment Adjustment Uncertainty | Acceptance limit
(Hz) Measured (%) Measured (%) (£ %) Class 1 (= %) She
94 dB/ 1000 Hz 0.14 = 0.40 2.5 Pass

Note :

Function

Maximum-permitted

Uncertainty of measurement

Sound pressure level 0.15 dB
Frequency 0.20%
Total distortion+noise 0.50%

- Acceptance limit was IEC60942:2017 Class 1

- The calibration results exclude the calibrator pressure correction

- The calibration results exclude the microphone volume correction

[ ]
The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval of the InmﬂanﬂUﬂQUﬂu

FM-708-ACT-02 Rev.03 Issue date 5/6/24



INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE

ENNOWVATIVE

7 139 MOO 13. SOl SUNTINAKORN 11 TAMBON BANG KAEO.

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND s iisusaunsiohs

TEL: (66)0-2116-5860-1 FAX: (66)0-2116-7140

\\\\\\n“:/”/,

N AN/ 7
NSE
g =
e L ANS! National Ac tion Board
2 /’Ag ACCREDITED
RN B ISO/EC 17025 B
/ AS
Zrms CAUBHAT_I\%N LABORATORY
AC-296
Page30of3.

Certificate No : 24-ACT-087

Request No : Req-2024-1365

Decision Rule for Statements of Conformity

The standard decision rule employed for the statements of conformity to each calibration result will be applied using ILAC-G8:09/2019: Guidelines on the Reporting

of Compliance with Specification as following Fig. and statements

Pass = The measurement result plus the expanded uncertainty with a 95% coverage probability were within the limit.

1
Pass = The measurement result was within the limit. However, a portion of the expanded uncertainty of measurement at 95% exceeds the limit.

1
Fail = The measurement result was out of the limit. However. a portion of the expanded uncertainty of measurement at 95% is within the limit.

Fail = The measurement result plus the expanded uncertainty with a 95% coverage probability were outside the limit.

I l Fail
Measured value Fail’

95% expanded uncertainty {

End of Calibration

Upper limit

Nominal

Lower limit

]
The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval of the Inmﬂa:lsluﬂquﬂu

FM-708-ACT-02 Rev.03 Issue date 5/6/24



INNOVATIVE INSTRUMENT CALIBRATION LAB

\‘\”|"fw

\\‘ N f W
INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE \_/ Z
7 139 MOO 13, SOI SUNTINAKORN 11 TAMBON BANG KAEOQ. = INNOVATIVE ] E
= > X ANSI N: mmi! Ar. rm'n‘mﬂ Board
AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAN u3tin BuTunfivl Buanjuiua i -,‘ S ACCREDITED
i %, AN ISO/IEC 17025
TEL: (66)0-2116-5860-1 FAX: (66)0-2116-7140 'rl,‘q.l\ﬂ LIBRATION LABORATORY
AC-206]
Page:1/7.

Certificate of Calibration

Customer
Name
Address
10260
Unit Under Calibration Details

Measurement item : . Sound Level Meter

Manufacturer Larson Davis

Model LxI2

Serial Number 0006691

1D . UAE.EFM.131/2565

Resolution . 01 dB
Calibration Environment and Details

Temperature A B ol

W

Humidity © 50 %RH £ 20 %RH

Barometric Pressure 1013 hPa £ 10 hPa
Received Date 1 July 2024
Calibrated Date 10 July 2024
Calibration Procedure

Location of Calibration Lab Acoustic

Reference Standard

: UNITED ANALYST AND ENGINEERING CONSULTANT CO.,.LTD.

81 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Prakanong, Bangkok

. In-house method CP-SLLM-01 based on IEC 61672-3

Certificate No : 24-SLM-236

Request No : Req-2024-1455

Microphone Class : 2
Microphone Model : 375A04
Microphone S/N : 335080
Preamplifier Model : PRMLxT2C
Preamplifier S/N : 071565

Instrument Status : Used

: 2013 Electroacoustics - Sound level meters - Part 3: Periodic tests

Instrument Brand Model SN. Due calibration Tracebility
Standard Microphone GRAS 40AN 188273 20 August 2024 GRAS
Multifrequency Calibrator Quest Quest-cal EFA000234 26 July 2024 TSI
Audio Generator Svantek Svan401 131 8 October 2024 WK Electric

Note

The reported uncertainty is based on standard uncertainty multiplied by the Coverage Factor £ = 2, providing a level of confidence approximately 95 %.

Calibrated By :

Service Calibration Engineer

Approved By :

Calibration Engineer Supervisor

Issue Date : 10 July 2024
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Certificate No : 24-8LM-236
Request No  :  Req-2024-1455
1. Indication at the calibration check frequency
UUC Setting Nominal Before Adjust After Adjust Acceptance
UNCERTAINTY
FAST /A /37-139 Level uuc ERR uucC ERR Limit Result
Calibrator Setting (dB) (dB) (dB) (dB) (dB) (+dB) (+dB)
1000 Hz 114 dB 113.76 114.2 0.44 113.8 +0.04 0.20 0.30 Pass
Note : Absolute sensitivity was established by the use of Sound Calibrator Brand SVANTEK., Model SV 35A, SN. 58079
2. Self-generated noise, Microphone installed
UUC Setting
Measured UNCERTAINTY
FAST /37-139
UUC Weighting (dB) (+dB)
A 30.9 0.10
3. Self-generated noise, Microphone replaced by the electrical input signal device
UUC Setting
Measured UNCERTAINTY
FAST /37-139
UUC Weighting (dB) (+dB)
A 30.8 0.10
c 30.5 0.10
Z 35.0 0.10
4. Acoustic signal test of frequency weightings (Without Windscreen)
Deviation from various Frequency Acceptance
UUC Setting UNCERTAINTY
Weighting Respone curve Limit
Result
FAST /37-139 A C Z
. (+dB) (£ dB)
STD Setting (dB) (dB) (dB)
125 Hz 0.1 0.1 0.1 0.60 1.5 Pass
1000 Hz 0.0 0.0 0.0 0.60 1.0 Pass
4000 Hz 2.0 1.9 1.9 0.60 3.0 Pass
8000 Hz 1'7 L. [53 0.70 5.0 Passl
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5. Electrical signal test of frequency weightings, Weighting network respone with relative to 1 kHz

Req-2024-1455

UUC Setting Deviation from various Frequency Acceptance
UNCERTAINTY
FAST /37-139 Weighting Respone curve Limit Result
STD Setting A (dB) C (dB) Z (dB) (+dB) (+dB)
63 Hz =0:1 0.0 0.0 2.0 Pass
125 Hz =(.1 0.0 0.0 1.5 Pass
250 Hz -0.1 0.0 0.0 15 Pass
500 Hz 0.0 0.1 0.0 15 s
1000 Hz 0.0 0.0 0.0 0.20 1.0 Pass
2000 Hz 0.0 0.1 0.0 210 Pass
4000 Hz 0.0 0.0 0.0 3.0 Pass
8000 Hz 0.0 0.0 0.1 50 s
16000 Hz 0.0 0.1 -0.1 +5, -INF, Pass
6. Frequency and time weightings at 1kHz
UUC Setting STD Measured Acceptance
UNCERTAINTY
FAST /37-139 REF uucC ERR Limit Result
UUC Weighting (dB) (dB) (dB) (+dB) (+dB)
A 114.00 114.0 0.0 0.20 Pass
3 114.00 114.0 0.0 0.20 0.20 Pass
Z 114.00 114.0 0.0 0.20 Pass
UUC Setting STD Measured Acceptance
UNCERTAINTY
37-139/ A REF uuc ERR Limit Result
UUC Time Respone (dB) (dB) (dB) (£ dB) (£ dB)
Fast 114.00 114.0 0.0 0.10 Passl
Slow 114.00 114.0 0.0 0.20 0.10 Passl
Leq 114.00 114.0 0.0 0.10 Pass!
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7. Long Term Stability
UUC Setting Measured Acceptance
UNCERTAINTY
FAST/A/37-139 uucC Limit Result

STD Setting (dB) (+dB) (+dB)
Initial 114.0
Final 114.0

Deviated 0.0 0.10 0.30 Pass
8. Level linearity on the reference level range
UUC Setting Anticipated Deviation Acceptance
UNCERTAINTY
FAST /A /37-139 REF uuc ERR Limit Result
STD dB (dB) (dB) (dB) (+dB) (+dB)
139.00 139 139.0 0.0 L2l Pass
134.00 134 134.0 0.0 1.1 Pass
129.00 129 129.0 0.0 1.1 Pass
124.00 124 124.0 0.0 1.1 Pass
119.00 119 119.0 0.0 Rl Pass
114.00 114 114.0 0.0 L.l Pass
109.00 109 109.0 0.0 I.1 Pass
104.00 104 104.0 0.0 1.1 Pass
99.00 99 99.0 0.0 L1 Pass
94.00 94 94.0 0.0 1.1 Pass
89.00 89 89.0 0.0 | | Pass
84.00 84 84.0 0.0 | &) Pass
0.30

79.00 79 79.0 0.0 1.1 Pass
74.00 74 74.0 0.0 | & Pass
69.00 69 69.0 0.0 | Bl Pass
64.00 64 64.0 0.0 | 0l Pass
59.00 59 59.0 0.0 1.1 Pass
54.00 54 54.0 0.0 1.1 Pass
49.00 49 49.1 0.1 1.1 Pass
44.00 4 44.2 0.2 1.1 Pass
43.00 43 433 0.3 | i Pass
42.00 42 42.3 0.3 1.1 Pass
41.00 41 41.4 0.4 § 2l Pass
40.00 40 40.5 0.5 I.1 Pass

1
The results related only to the item calibrated, The certificate shall not be reproduced except in full. without written approval nt@ﬂﬁﬂﬁh‘vﬂququ

FM-708-SLM-01 Rev.04 Issue date 5/6/24



INNOVATIVE INSTRUMENT CALIBRATION LAB i,
s S

N, et £
N e
e fa b S E o
udtiv BuTunfivl Buanjuun $1da :.:,/—d//"‘_“::-\\\:-.:

INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE

1]

7 139 MOO 13, SOI SUNTINAKORN 11 TAMBON BANG KALEO.,

VIIIIII[

ANSI National Accredilation Board
LACCHEDITED

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAN

i ) ES %, ‘,/-r‘\\\o\‘ §_iSonEC (7025 B
TEL: (66)0-2116-5860-1 FAX: (6610-2116-7140 amms CALIBRATION LABORATORY
AC-2961
Page:5/7.
Certificate No 24-SLM-236
Request No Req-2024-1455
9. Level linearity including the level range control
UUC Setting STD Measured Acceptance
UNCERTAINTY
FAST/A REF uuc ERR Limit Result
UUC Range (dB) (dB) (dB) (+dB) (+dB)
46.00 46.1 0.1 I8 Pass
37-139 0.30
114 114.0 0.0 1id Pass
10. Tone burst response
UUC Setting STD Anticipated Measured Acceptance
UNCERTAINTY
Al 37-139 Toneburst Ref uucC ERR Limit Result
UUC Time Respone (ms) (dB) (dB) (dB) (+dB) (+dB)
200 135.0 135.0 0.0 1.0 Pass
Fast 2 118.0 117.8 0.2 +1.8, 2.5 Pass
0.25 109.0 108.5 +0.5 +1.5, =50 Pass
200 128.6 128.5 =kl 1.0 Pass
Slow 0.20
2 109.0 108.8 -0.2 100 =5 0 Pass
200 129.0 129.0 0.0 1.0 Pass
SEL 2 109.0 109.0 0.0 el WSS Pass
0.25 100.0 Uo7 0.3 +1.5,=5.0 Pass
11. Peak C Sound level
UUC Setting Anticipated Measured Acceptance
UNCERTAINTY
FAST /C /95-142 REF vuc ERR Limit Result
STD Setting (dB) (dB) (dB) (+dB) (+dB)
Complete cycle 137.4 136.6 -0.80 3.0 Pass
Positive half cycle 136.4 136.2 -0.20 0.20 2.0 Pass
Negative half cycle 136.4 136.2 -0.20 2.0 Pass
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12. Overload indication
UUC Setting Measured Acceptance
UNCERTAINTY
FAST/A/37-139 vucC Limit Result
STD Setting (dB) (+dB) (£dB)
Positive one-half cycle 144.9
Negative one-half cycle 144.9
Deviated 0.0 0.20 k5 Pass
13. High Level Stability
UUC Setting Measured Acceptance
UNCERTAINTY
FAST /A /37-139 uvucC Limit Result
STD Setting (dB) (+dB) (+£dB)
Initial 138.0
Final 138.0
Deviated 0.0
Note :
Maximum-permitted
Function
Uncertainty of measurement
1. Indication at the calibration check frequency Not applicable
2. Self-generated noise, Microphone installed Not applicable
3. Self-generated noise, Microphone replaced by the electrical input signal device Not applicable
4. Acoustic signal test of frequency weightings at 10 Hz to 4 kHz 0.60 dB
4. Acoustic signal test of frequency weightings at >4 kHz to 10 kHz 0.70 dB
5. Electrical signal test of frequency weightings, Weighting network respone with relative to 1 kHz 0.20 dB
6. Frequency and time weightings at 1kHz 0.20 dB
7. Long Term Stability 0.10dB
8. Level linearity on the reference level range 0.30dB
9. Level linearity including the level range control 0.30dB
10. Tone burst response 0.30 dB
11. Peak C Sound level 0.35dB
12. Overload indication 0.25dB
13. High Level Stability 0.10 dB

- Acceptance limit and Maximum-permitted Uncertainty was IEC 61672-1:2013
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Certificate No : 24-SLM-236

Request No : Req-2024-1455

Decision Rule for Statements of Conformity
The standard decision rule employed for the statements of conformity to each calibration result will be applied using ILAC-GR:09/2019: Guidelines on the

Reporting of Compliance with Specification as following Fig. and statements
Pass = The measurement result plus the expanded uncertainty with a 95% coverage probability were within the limit.

! . . . . . - B . N
Pass = The measurement result was within the limit. However. a portion of the expanded uncertainty of measurement at 95" exceeds the limit.

Fail = The measurement result was out of the limit. However, a portion of the expanded uncertainty of measurement at 95" is within the limit.

Fail = The measurement result plus the expanded uncertainty with a 95" coverage probability were outside the limit.

J_ o= Upper limit
Measured value Fail'
1
95% expanded uncertainty { e
""""""""""""" M oo s s Nominal
Lower limit
End of Certificate
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Customer
Name

Address

Certificate of Calibration

UNITED ANALYST AND ENGINEERING CONSULTANT CO.LTD.

81 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Prakanong, Bangkok

10260

Unit Under Calibration Details

Measurement item ;
Manufacturer
Model

Serial Number

1D

Resolution

: Sound Level Meter

Larson Davis

LxT2

. 0006692

UAE.EFM.132/2565

0.1 dB

Calibration Environment and Details

Temperature
Humidity
Barometric Pressure
Received Date

Calibrated Date

P32

50 %RH £ 20 %RH

1013 hPa = 10 hPa

1 July 2024

: 9 July 2024

Microphone Class :
Microphone Model :
Microphone S/N :
Preamplifier Model :
Preamplifier S/N :

Instrument Status :

Certificate No : 24-SL.M-228

Request No : Req-2024-1447

(3%]

375A04

335075

PRMLxXT2C

071560

Used

Calibration Procedure In-house method CP-SLM-01 based on IEC 61672-3 : 2013 Electroacoustics - Sound level meters - Part 3: Periodic tests

Location of Calibration Lab Acoustic

Reference Standard

Instrument Brand Model SN. Due calibration Tracebility
Standard Microphone GRAS 40AN 188273 20 August 2024 GRAS
Multifrequency Calibrator Quest Quest-cal EFA000234 26 July 2024 TSI
Audio Generator Svantek Svan401 131 8 October 2024 WK Electric

Note

The reported uncertainty is based on standard uncertainty multiplied by the Coverage Factor & = 2, providing a level of confidence approximately 95 %.

Calibrated By : Approved By :

Service Calibration Engineer Calibration Engineer Supervisor

Issue Date : 9 July 2024
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Certificate No ¢ 24-SLM-228
Request No : Req-2024-1447
1. Indication at the calibration check frequency
UUC Setting Nominal Before Adjust After Adjust Acceptance
UNCERTAINTY
FAST /A /37-139 Level uucC ERR uvucC ERR Limit Result
Calibrator Setting (dB) (dB) (dB) (dB) (dB) (+dB) (+dB)
1000 Hz 114 dB 113:76 114.8 1.04 113.8 +0.04 0.20 0.30 Pass
Note : Absolute sensitivity was established by the use of Sound Calibrator Brand SVANTEK, Model SV 35A, SN. 58079
2. Self-generated noise, Microphone installed
UUC Setting
Measured UNCERTAINTY
FAST /37-139
UUC Weighting (dB) (+dB)
A 28.8 0.10
3. Self-generated noise, Microphone replaced by the electrical input signal device
UUC Setting
Measured UNCERTAINTY
FAST/37-139
UUC Weighting (dB) (£dB)
A 287 0.10
(% 284 0.10
Z 33.0 0.10
4. Acoustic signal test of frequency weightings (Without Windscreen)
Deviation from various Frequency Acceptance
UUC Setting UNCERTAINTY
Weighting Respone curve Limit Result
FAST /37-139 A (% Z
- (£ dB) (+dB)
STD Setting (dB) (dB) (dB)
125 Hz 0.2 0.3 0.2 0.60 1.5 Pass
1000 Hz 0.0 0.0 0.0 0.60 1.0 Pass
4000 Hz 0.6 0.5 0.6 0.60 3.0 Pass
8000 Hz 1.0 1.0 ih 0.70 5.0 Pass|
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5. Electrical signal test of frequency weightings, Weighting network respone with relative to 1 kHz

UUC Setting Deviation from various Frequency Acceptance
UNCERTAINTY
FAST /37-139 Weighting Respone curve Limit Result
STD Setting A (dB) C (dB) Z (dB) (+dB) (+dB)
63 Hz -0.1 0.0 0.0 2.0 Pass
125 Hz -0.1 0.1 0.0 15 Pais
250 Hz 0.0 0.0 0.0 1.5 Pass
500 Hz 0.0 0.1 0.0 1.5 Pass
1000 Hz 0.0 0.0 0.0 0.20 1.0 Pass
2000 Hz 0.1 0.1 0.1 20 Bass
4000 Hz 0.0 0.1 0.1 3.0 Pass
8000 Hz 0.0 0.0 0.1 5.0 Pass
16000 Hz 0.0 0.0 -0.1 45, <INFE. Pass
6. Frequency and time weightings at 1kHz
UUC Setting STD Measured Acceptance
UNCERTAINTY
FAST /37-139 REF vucC ERR Limit Result
UUC Weighting (dB) (dB) (dB) (+dB) (+dB)
A 114.00 114.0 0.0 0.20 Pass
(8 114.00 114.0 0.0 0.20 0.20 Pass
Z 114.00 114.0 0.0 0.20 Pass
UUC Setting STD Measured Acceptance
UNCERTAINTY
37-139/ A REF uucC ERR Limit Result
UUC Time Respone (dB) (dB) (dB) (+dB) (+dB)
Fast 114.00 114.0 0.0 0.10 Passl
Slow 114.00 114.0 0.0 0.20 0.10 Passl
Leg 114.00 114.0 0.0 0.10 Passl

1
The results related only to the item calibrated. The certificate shall not be reproduced except in full. without written approval of t@ﬂaqthmu

FM-708-SLM-01 RL‘\-‘.U4§K} date 5/6/24



INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE

7139 MOO 13, SOI SUNTINAKORN || TAMBON BANG KAEOQ.

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAN

TEL: (66)0-2116-5860-1 FAX: (66)0-2116-7140

o

BN N O WA

norrr

T IWVIE

vitin BuTunfivl Buanjwues e

R n Board
B S ACCREDITESD
z N
G NN T
Zunmn CALIBRATION LABORATORY
AC-2961
Page:4/7.

Certificate No

24-S1.M-228

Request No Req-2024-1447
7. Long Term Stability
UUC Setting Measured Acceptance
UNCERTAINTY
FAST /A /37-139 uucC Limit Result

STD Setting (dB) (+dB) (+dB)
Initial 114.0
Final 114.0

Deviated 0.0 0.10 0.30 Pass
8. Level linearity on the reference level range
UUC Setting Anticipated Deviation Acceptance
UNCERTAINTY
FAST/A/37-139 REF vuc ERR Limit Result
STD dB (dB) (dB) (dB) (+dB) (+dB)
139.00 139 139.0 0.0 1.1 Pass
134.00 134 134.0 0.0 1.1 Pass
129.00 129 129.0 0.0 1.1 Pass
124.00 124 124.0 0.0 1.1 Pass
119.00 119 119.0 0.0 L.1 Pass
114,00 114 114.0 0.0 1.1 Pass
109.00 109 109.0 0.0 1.1 Pass
104.00 104 104.0 0.0 1.1 Pass
99.00 99 98.9 -0.1 1.1 Pass
94.00 94 93.9 -0.1 1.1 Pass
89.00 89 88.9 -0.1 1.1 Pass
0.30

84.00 84 839 -0.1 L1 Pass
79.00 79 78.9 -0.1 1.1 Pass
74.00 74 73.9 -0.1 1.1 Pass
69.00 69 68.9 3.1 1.1 Pass
64.00 64 63.9 -0.1 1.1 Pass
59.00 59 58.9 -0.1 1.1 Pass
54.00 54 53.9 0.1 1.1 Pass
49.00 49 49.0 0.0 1.1 Pass
44.00 34 44.0 0.0 1.1 Pass
39.00 39 39.3 0.3 1.1 Pass
38.00 38 384 0.4 1.1 Pass
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9. Level linearity including the level range control
UUC Setting STD Measured Acceptance
UNCERTAINTY
FAST/A REF uucC ERR Limit Result
UUC Range (dB) (dB) (dB) (+dB) (+dB)
43.90 44.0 0.1 1.1 Pass
37-139 0.30
114 114.0 0.0 | Pass
10. Tone burst response
UUC Setting STD Anticipated Measured Acceptance
UNCERTAINTY
A/37-139 Toneburst Ref vuc ERR Limit Result
UUC Time Respone (ms) (dB) (dB) (dB) (+dB) (+dB)
200 135.0 135.0 0.0 1.0 Pass
Fast 2 118.0 117.8 0.2 +1.0,-2.5 Pass
0.25 109.0 108.8 0.2 +1.5,=5.0 Pass
200 128.6 128.5 -0.1 3] Pass
o 0.20
2 109.0 108.9 -0.1 410, =3.0 Pass
200 129.0 129.0 0.0 1.0 Pass
SEL 2 109.0 109.0 0.0 =10, =25 Pass
0.25 100.0 100.0 0.0 +1.5,=30 Pass
11. Peak C Sound level
UUC Setting Anticipated Measured Acceptance
UNCERTAINTY
FAST/C/95-142 REF uucC ERR Limit Result
STD Setting (dB) (dB) (dB) (+dB) (+dB)
Complete cycle 137.4 136.7 -0.70 3.0 Pass
Positive half cycle 136.4 136.2 -0.20 0.20 2.0 Pass
Negative half cycle 136.4 136.2 -0.20 2.0 Pass

1
The results related only to the item calibrated. The certificate shall not be reproduced except in full. without written approval uftkﬁ:ﬂ.ﬂﬂﬁh‘vﬂ’)&jﬂu

FM-708-SLM-01 Rev.04 Issue date 5/6/24
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Certificate No 24-SLM-228
Request No : Req-2024-1447
12. Overload indication
UUC Setting Measured Acceptance
UNCERTAINTY
FAST /A /37-139 vucC Limit Result
STD Setting (dB) (+dB) (=dB)
Positive one-half cycle 142.8
Negative one-half cycle 142.6
Deviated 0.2 0.20 13 Pass
13. High Level Stability
UUC Setting Measured Acceptance
UNCERTAINTY
FAST /A /37-139 vucC Limit Result
STD Setting (dB) (+dB) (£dB)
[nitial 138.0
Final 138.0
Deviated 0.0 0.10 0.30 Pass
Note :
Maximum-permitted
Function
Uncertainty of measurement
1. Indication at the calibration check frequency Not applicable
2. Self-generated noise, Microphone installed Not applicable
3. Self-generated noise, Microphone replaced by the electrical input signal device Not applicable
4. Acoustic signal test of frequency weightings at 10 Hz to 4 kHz 0.60 dB
4. Acoustic signal test of frequency weightings at >4 kHz to 10 kHz 0.70 dB
5. Electrical signal test of frequency weightings, Weighting network respone with relative to 1 kHz 0.20 dB
6. Frequency and time weightings at 1kHz 0.20dB
7. Long Term Stability 0.10dB
8. Level linearity on the reference level range 0.30dB
9. Level linearity including the level range control 0.30 dB
10. Tone burst response 0.30dB
11. Peak C Sound level 0.35dB
12. Overload indication 0.25 dB
13. High Level Stability 0.10 dB

- Acceptance limit and Maximum-permitted Uncertainty was IEC 61672-1:2013

1
The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval of baﬂaqﬁhﬂquﬂu

FM-708-SLM-01 Rev.04 Issuc date 5/6/24
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Decision Rule for Statements of Conformity

The standard decision rule employed for the statements of conformity to each calibration result will be applied using ILAC-G8:09/2019; Guidelines on the
Reporting of Compliance with Specification as following Fig. and statements

Pass = The measurement result plus the expanded uncertainty with a 95% coverage probability were within the limit.
Pass = The measurement result was within the limit. However, a portion of the expanded uncertainty of measurement at 95% exceeds the limit,

Fail = The measurement result was out of the limit. However, a portion of the expanded uncertainty of measurement at 95% is within the limit,

Fail = The measurement result plus the expanded uncertainty with a 95% coverage probability were outside the limit.

y

J_ Fall Upper limit
Measured value Fail'
95% expanded uncertainty { ey
P .
_________________________ ke s e il
Lower limit
End of Certificate

1
The results related only to the item calibrated. The certificate shall not be reproduced except in full. without written approval oflmﬂaashdﬂququ

FM-708-SLM-01 Rev.04 Issue date 5/6/24
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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

NSC-TISI-TIS 17025
CALIBRATION 0119

Tel: +66 2709 4860 Fax: +66 2324 0917

Certificate No.:
Operation No.:

Equipment:

Manufacturer:

Model/Type:

Serial No.:

ID No.:

Customer:

Address:

Received Date:

Calibrated Date:

Issued Date:

Calibrated by:

CP20240337EA
CP2024070257

Certificate of Calibration

Sound Level Meter

Larson Davis (Meter), PCB (Microphone), PCB (Preampilifier)
LxT2 (Meter), 375A04 (Microphone), PRMLXT2C (Preamplifier)
0006695 (Meter), 394464 (Microphone), 071564 (Preamplifier)
UAE.EFM.135/2565

United Analyst and Engineering Consultant Co.,Ltd.

81 Soi Udomsuk 41, Sukhumvit Road, Bangchak
Phrakhanong, Bangkok 10260

3 September 2024
20 - 24 September 2024

26 September 2024

Approved by:

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 Develggpment.
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ELECTRICAL AND ELECTRONICS INSTITUTE

FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.:

Equipment:
Manufacturer:
Model/Type:
Serial No.:

ID No.:

CP20240337EA

Ambient Temperature:

Relative Humidity:

Pressure:

Method of Calibration :-

IEC 61672-3:2013.

Calibration Report

Sound Level Meter
Larson Davis (Meter), PCB (Microphone), PCB (Preamplifier)

LXT2 (Meter), 375A04 (Microphone), PRMLXT2C (Preamplifier)
0006695 (Meter), 394464 (Microphone), 071564 (Preamplifier)
UAE.EFM.135/2565

(23+2)°C
(50+15)%
(101.3 £+ 1.5) kPa

Condition of this result of calibration

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 PA5 2755 EF-0040-23 1 October 2024
4)[6.5 Digit precision multimeter 8846A 9610014 CB20230200EA 15 November 2024
5)|Pressure humidity and CL1-P240022 20 March 2025

PTU301 F0640002
Temperature Transmitter CD20240180EA 7 August 2025
. CB20240035EB 13 February 2025
6)|Perf Audio Anal U8903B MY56510003
)|Performance Audio Analyzer CK20240069EA 19 September 2025

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)
- Electrical and Electronics Institute; NSC Accredited Calibration No.0119
Reference standards instrument for Electrical function
- 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)
1
enaslueuAy
Page 2 of 6 F-CAL-005 Ed.1




ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

©
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'ELECTRICAL AND ELECTRONICS INSTITUTE

Certificate No.: CP20240337EA
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)
A-weighting 28.4
C-weighting 28.4
Z-weighting 34.1

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

Frequency Deviation from various Frequency Weighting Response Curve
C-Weighting A-Weighting Z-Weighting Acceptance limits
(Hz2) (dB) (dB) (dB) (dB)
125 0.2 0.1 0.1 +1.5
1000 -0.1 -0.1 -0.1 +1.0
8000 -1.1 -1.1 -1.0 +5.0

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

Frequency Deviation from various Frequency Weighting Response Curve
C-Weighting A-Weighting Z-Weighting Acceptance limits
(Hz) (dB) (dB) (dB) (dB)
63 0.0 0.0 0.0 +2.0
125 0.0 0.0 0.0 +1.5
250 -0.1 0.0 -0.1 +1.5
500 0.0 -0.1 -0.1 +1.5
1000 0.0 0.0 0.0 +1.0
2000 0.0 0.0 0.0 +2.0
4000 0.0 0.0 0.0 +3.0
8000 0.0 0.0 0.0 +5.0
Function : 5. Frequency and time weighting at 1 kHz
5.1 Frequency weighting at 1 kHz
Frequency Measured value Deviated value Acceptance limits
Weighting (dB) (dB) (dB)
C-weighting 94.0 0.0 +0.2
A-weighting 94.0 0.0 +0.2
Z-weighting 94.0 0.0 +0.2
1
enaslueuAy
Page 3 of 6 F-CAL-005 Ed.1
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.:

CP20240337EA

Calibration Report

5.2 Time weighting at 1 kHz

Time Measured value Deviated value Acceptance limits
Weighting (dB) (dB) (dB)
Fast 94.0 0.0 +0.1
Slow 94.0 0.0 +0.1
LAeq 94.0 0.0 +0.1
Function : 6. Long-Term Stability
Long-term stability over 30 minutes, with steady 1 kHz signal at reference level.
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 +0.3
Function : 7. Level Linearity on the reference level range
7.1 Level Linearity on the reference level range, Upper
Anticipated Measured value Deviated value Acceptance limits
Value (dB) (dB) (dB) (dB)
94.0 94.0 0.0 +1.1
99.0 99.0 0.0 +1.1
104.0 104.0 0.0 +1.1
109.0 109.0 0.0 +1.1
114.0 114.0 0.0 +1.1
119.0 119.0 0.0 +1.1
124.0 124.0 0.0 +1.1
129.0 129.0 0.0 +1.1
134.0 134.1 0.1 +1.1
139.0 139.1 0.1 +1.1
1
enaslueuAy

Page 4 of 6
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Certificate No.: CP20240337EA
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 94.0 0.0 +1.1
89.0 89.0 0.0 +1.1
84.0 84.0 0.0 +1.1
79.0 79.0 0.0 +1.1
74.0 74.0 0.0 +1.1
69.0 69.0 0.0 +1.1
64.0 64.0 0.0 +1.1
59.0 59.0 0.0 +1.1
54.0 54.0 0.0 +1.1
49.0 49.0 0.0 +1.1
44.0 44.1 0.1 +1.1
43.0 43.1 0.1 +1.1
42.0 42.1 0.1 +1.1
41.0 41.2 0.2 +1.1
40.0 40.3 0.3 +1.1
39.0 39.3 0.3 +1.1
Function : 8. Tone burst response
Time Tone burst Measured Deviated Acceptance limits
Weighting duration, Tb (ms) value (dB) value (dB) (dB)
200 136.0 0.0 +1.0
Fast 2 118.9 -0.1 +1.0;-25
0.25 109.8 -0.2 +1.5;-5.0
Slow 200 129.5 -0.1 +1.0
2 109.9 -0.1 +1.0;-5.0
200 130.0 0.0 +1.0
LAE 2 110.0 0.0 +1.0;-25
0.25 100.9 -0.1 +1.5;-5.0
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 135.4 134.7 0.7 +3.0
cycle
Positive
134.4 134.0 -0.4 +2.0
half cycle
Negative 134.4 134.0 0.4 £2.0
half cycle
Function : 10. Overload indication
— Measured value (dB) - Deviated value Acceptance limits
Positive Negative
one-half cycle one-half cycle (dB) (dB)
142.2 142.3 0.1
Page 5 of 6 F-CAL-005 Ed.1
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Certificate No.: CP20240337EA

Function : 11. High-Level Stability

Calibration Report

High-level stability over 5 minutes, with steady 1 kHz signal, 1 dB below upper boundary.

Time Period to

Apply Signal Reference SPL

Conclusion of Time

Record SPL at

Deviated value Acceptance limits

(min) (dB) Period (dB) (dB) (dB)
5 139.0 139.0 0.0 +0.3
Uncertainty of measurement
. Uncertainty Maximum-permitted uncertainty
Function of measurement
(dB) (dB)
1) Indication at the calibration check frequency 0.30 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 0.20 0.30
9) Peak C sound level 0.20 0.35
10) Overload indication 0.24 0.25
11) High-Level Stability 0.10 0.10

Remarks:
a sound calibrator.

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

4. The coverage factor k = 2.00

- - End of Report - -

Page 6 of 6

1. Indication at the calibration check frequency can not measured because customer does not provide
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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.0-2717-3000-29 FAX.0-2719-9484 CALIBRATION 0008
Certificate of Calibration CertNo.: 24CH1421
Page.: 10f 3
Equipment : pH Meter
Manufacturer : EcoSense
Model : pH100A
Serial No. : 24H005159JEN
ID No. : UAE.EFM.041/2567(EFM.pH.04/67)

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

Submitted by :

Ambient Temperature :
Relative Humidity :

Calibration Procedure :

Calibrated by :

Approved by :

Issue Date :

Used ltem

13 November 2024
14-15 November 2024
2411-0421WSC-4

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

(25 = 2.5) °C

(50 £ 15) %

In - house method :

- CP-CH5 by direct measurement with DC voltage
standard and direct measurement with

certified reference material (CRM)

- CP-CH8 by comparison with temperature standard

Warakorn Lerngagtrakul

20 November 2024

The Uncertainties are for a confidence probability of approximately 95%

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

nansluemuny
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Cert.No.: 24CH1421

Page.: 20f3
Condition of this calibration result
1. Reference Standard Instrument
Instrument Serial No. ID No. Cert. No. Due Date
1)Document Process Calibrator 54030049 130RC116 24E2759 25 Aug 2025
2)Ref. Standard Thermometer 4982054 110RC044 241757 14 Jul 2025

- This Certification is traceable to SI Throught Technology Promotion Association (Thailand - Japan)

2. Certified Reference Materials  :The measurement results are traceable to Sl through Hach Lenge GmbH Ltd.,
Deutsche Akkreditierungsstelle, Accredited No.D-RM-15184-01-00
:The measurement results are traceable to S| through CPA chem Ltd.,
ANSI-ASQ National Accreditation Board, Accredited No. AR-1835

Buffer Solution Manufacturer Lot No. Exp. date
pH 4.008 CPA chem 1034203 27 Sep 2026
pH 6.999 Hach Lenge GmbH C03145 28 Feb 2026
pH 10.010 CPA chem 1034205 27 Sep 2025

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

Calibration Results

Function : mV Measurement

Performing standard curve by Document Process Calibrator at pH (4,7)(7,10)

Nominal | Standard . Uncertainty of Coverage
. Actual Reading
Unit Under Value Voltage Measurement factor
Calibration Input
(xmV) k
pH mV mV pH
pH Meter 4.00 177.48 177 4.01 0.58 2.00
S/N.: 24H005159JEN 7.00 0.00 0 7.00 0.58 2.00
7.00 0.00 0 7.00 0.58 2.00
10.00 -177.48 -177 10.01 0.58 2.00

nansluemuny



Cert.No.: 24CH1421
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 | Actual mV | Uncertainty of | Coverage
Calibration Buffer Solution Reading Reading [pH Measurement| factor
(mV) (#) k
pH Electrode 4.008 4.01 173 0.0079 2.00
S/N.: 240904SIA605377 6.999 7.00 -2 0.0092 2.00
6.999 7.00 -2 0.0085 2.00
10.010 10.01 -177 0.0092 2.00
Function : Temperature Measurement
(*) Without adjustment
This equipment was connected with Temperature Probe;
- Model : -
- Serial No. : 240904S1A605377
Dimension of probe
- Length : 110 mm.
- Diameter : 12 mm.
- Immersion Depth : 100 mm.
Calibration Standard uuc* Error Uncertainty of | Coverage
Point Temperature Reading measurement factor
(°C) (°C) (°C) (°C) (x°C) k
15.0 15.005 15.1 0.095 0.13 2.00
30.0 30.004 30.0 -0.004 0.13 2.00
45.0 45.003 45.0 -0.003 0.13 2.00

Remark - UUC* = Unit Under Calibration

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

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

-00o0-
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a6y Arsuaiy ELRIGER R
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 | O-BHC Liquid-Liquid Extraction, Gas Chromatographic Method"
5 | B-BHC Liquid-Liquid Extraction, Gas Chromatographic Method'”
6 O-BHC Liquid-Liquid Extraction, Gas Chromatographic Method™
7 |y-BHC Liquid-Liquid Extraction, Gas Chromatographic Method™
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™
2) Digestion, Inductively Coupled Plasma Method™
10 | Chemical Oxygen Demand 1) Closed Reflux, Titrimetric Method”

2) Closed Reflux, Colorimetric Method™
3) Open Reflux, Titrimetric Method™

11 | Chlordane Liquid-Liquid Extraction, Gas Chromatographic Method™
12 | Chromium 1) Digestion, Direct Air-Acetylene Flame Method®

2) Digestion, Inductively Coupled Plasma Method™
13 | Color ADMI Weighted-Ordinate Spectrophotometric Method!
14 | Copper 1) Digestion, Direct Air-Acetylene Flame Method™

2) Digestion, Inductively Coupled Plasma Method™
15 | Cyanide 1) Distillation, Colorimetric Method™

2) Total Cyanide after Distillation, by Flow Injection
Analysis Method™

16 | o,p'-DDT Liquid-Liquid Extraction, Gas Chromatographic Method™
17 | 4,4-DDD Liquid-Liquid Extraction, Gas Chromatographic Method™
18 |4,4'-DDE Liquig=tiguich Extraction, Gas Chromatogr

19 |{4,4-DDT Liqwgdqu;d!i{xtract@n Gas Ch{,omatogr

20 | Dieldrin LiquidTTguid. Extrackian. Gas Cfﬁrom’togra@}wra id kBl ok
21 | Endosulfan | LiquiGLTALTPESRHEHEN 5EE Chromatographic Method™
22 | Endosulfan |l Liquid-Liquid Extraction, Gas Chromatographic Method™
23 | Endosulfan sulfate Liquid-Liguid Extraction, Gas Chromatographic Method™
24 | Endrin Liquid-Liquid Extraction, Gas Chromatographic Method™

25 Endrin aldehyde...
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25 | Endrin aldehyde Liquid-Liquid Extraction, Gas Chromatographic Method™
26 | Formaldehyde Distillation, Colorimetric Method™?
27 | Free Chlorine 1) lodometric Method™
2) DPD Ferrous Titrimetric Method™
28 | Heptachlor Liquid-Liquid Extraction, Gas Chromatographic Method™
29 | Heptachlor Epoxide Liquid-Liquid Extraction, Gas Chromatographic Method™
30 | Hexavalent Chromium Colorimetric Method™
31 | Lead 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Inductively Coupled Plasma Method™
32 | Manganese 1) Digestion, Direct Air-Acetylene Flame Method!™
2) Digestbﬂ, Inductively Coupled Plasma Method™
33 | Mercury Digestion, Cold-Vapor Atomic Absorption Spectrometric
Method™
34 | Methoxychlor Liquid-Liquid Extraction, Gas Chromatographic Method!™
35 | Nickel 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Inductively Coupled Plasma Method
36 | Oil & Grease 1) Liquid-Liquid, Partition-Gravimetric Method™
2) Soxhlet Extraction Method™
37 | pH Electrometric Method™
38 | Phenols 1) Distillation, Chloroform Extraction Method®
2) Distillation, Direct Photometric Method!”
39 | Selenium 1) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method™
2) Digestion, Inductively Coupled Plasma Method!™
40 | Sulfide 1) lodometric Method™
2) Methylene Blue Method”
41 | Temperature Laboratory and Field Methods
42 | Total Dissolved Solids Dried at 180 °C
43 | Total Kjeldahl Nitrogen Semi-Micro-Kjeldahl Method™
44 | Total Suspended Solids Dried from 103 to 105 °CH¥
45 | Trivalent Chromium Digeét(c;mlflrﬁct E;&;;%ylene Flg
Cochﬂm sthad;. CE“LEuLatrpnm] <
2) DIgEsHig, llf&@ygt"\lc{mtzgupfed P&
Colorimetric Method; Calculation™®
46 | Zinc 1) Digestion, Direct Air-Acetylene Flame Method™

2) Digestion, Inductively Coupled Plasma Method™

_

Uleau...
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1

10

11

12

13

Acenaphthene

Acetone

Aldrin

Anthracene

Antimony

Arsenic

Atrazine

Barium

Benz(a)anthracene

Benzene

Benzo(b)fluoranthene

Benzo(k)fluoranthene

Benzoic acid

1) Digestion, Hydride Generation/Atomic Absorption

1) Liguid-Liquid 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) Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™
1) Liquid-Liquid Extraction, Gas Chromatographic
Method™
2) Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™
Digestion, Inductively Coupled Plasma Method™
Spectrometric Method™
2) Digestion, Inductively Coupled Plasma Method™
Liquid-Liquid Extraction, Gas ChromatographidMasﬁ
Spectrometric Method'
Digestion, Inductively Coupled Plasma Method™
1) Liquid-Liquid Extraction, Gas Chromatographic
Method™
2) Liquid-Liquid Extraction, Gas Chromatographic/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
Spectrometr ngthpCLf]

1) Liquid- t QleskEktraC‘tloh Gas Chromat
Method™—— Y . e :

UMITED ANALYST AND ENGINEERING  OF q
2) Liquid-tiquickbxteaction, \GaseGhromatograph“’r'c/Mass

Spectrometric Method™

Liguid-Liquid Extraction, Gas Chromatographic/Mass

Spectrometric Method™

14 Benzo(a)pyrene...
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14 | Benzo(a)pyrene 1) Liquid-Liquid Extraction, Gas Chromatographic
Method!
2) Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™
15 | Benzol(g,h,)perylene 1) Liquid-Liquid Extraction, Gas Chromatographic

16
17

18

19

20

21

22

23

24

25

26

27

28

Beryllium
Bis(2-chloroethyl)ether

Bis(2-ethylhexyl)phthalate

Bromodichloromethane

Bromoform

Butanol

Butyl benzyl phthalate

Cadmium

Carbazole

Carbon disulfide

Carbon tetrachloride

Chlordane

p-Chloroaniline

Method™

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

Digestion, Inductively Coupled Plasma Method™
Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method!! |
Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method!®

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

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

1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™

3) Digestion, Inductively Coupled Plasma Method!™
Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

1) Liquid=Iioptd {ExfFattion, Gas C

Purge and Trap Gas Chromatographic/Mass
L e
Spectrofn%rig q,étlz?d}‘?;g-
h# Qg i
etz U T TNADY

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

29 (!nzene...
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29 | Chlorobenzene Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

30 | Chlorodibromomethane Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™®

31 | Chloroform Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

32 | 2-Chlorophenol Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™

33 | Chromium 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Inductively Coupled Plasma Method®

34 | Chromium (Ill) 1) Digestion, Direct Air-Acetylene Flame Method;

Colorimetric Method; Calculation®
2) Digestion, Inductively Coupled Plasma Method,;
Colorimetric Method; Calculation!™

35 | Chromium (V1) Colorimetric Method™
36 | Chrysene 1) Liquid-Liquid Extraction, Gas Chromatographic
Method™

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

37 | Cyanide Distillation, Colorimetric Method™

38 |24-D Liquid-Liquid Extraction, Gas Chromatographic Method!

39 | DDD 1) Liquid-Liquid Extraction, Gas Chromatographic
Method™

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

40 | DDE 1) Liquid-Liquid Extraction, Gas Chromatographic
Method!

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

41 |(DDT 1) Liguid-Liquid Extraction, Gas Chromatographic
Method"
;}a —'ji;fr ct’on Gas Chromatographic/Mass
Spe t CJMEtthm ””” ,? YT
42 | Dibenz(a,h)anthracene 1) LiguiePrignel %‘;ﬂg@ﬁgas throm‘atogiaph

Method™
2) Liguid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™®
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43 | Di-n-butyl phthalate Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™

44 | 1,2-Dichlorobenzene Purge and Trap Gas Chromatographic/Mass
Spectrometric Method!™

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

46 | 1,4-Dichlorobenzene Purge and Trap Gas Chromatographic/Mass
Spectrometric Method!

47 | 3,3'-Dichlorobenzidine Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™

48 | 1,1-Dichloroethane Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

49 | 1,2-Dichloroethane Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

50 | 1,1-Dichloroethylene Purge and Trap Gas Chromatographic/Mass

' Spectrometric Method™

51 | cis-1,2-Dichloroethylene Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

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

53 | 2,4-Dichlorophenol Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™

54 | 1,2-Dichloropropane Purge and Trap Gas Chromatographic/Mass
Spectrometric Method!™

55 | 1,3-Dichloropropane Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

56 | 1,3-Dichloropropene Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

57 | Dieldrin 1) Liquid-Liquid Extraction, Gas Chromatographic
Method™
2) Liquid-Liquid Extraction, Gas Chromatographic/Mass
Specf’crc;mitr} ath J- [?-];m

58 | Diethyl phthalate Liquid- _L_u_q_urd.tExtramc}n;Géﬁ crﬁm? %5 3
SpectigrE e

59 | 2,4-Dimethylphenol Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method!®

60 | 2,4-Dinitrophenol Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method!™

Hﬁ—Dinitrotoluene...
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63

64

65

66

67

68

69

70

71

72

73

2,4-Dinitrotoluene

2,6-Dinitrotoluene

Di-n-Octyl phthalate

Endosulfan

Endrin

Ethylbenzene

Fluoranthene

Fluorene

Heptachlor

Heptachlor epoxide

Hexachlorobenzene

Hexachloro-1,3-butadiene

n-Hexane

Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™”
Liguid-Liguid Extraction, Gas Chromatographic/Mass
Spectrometric Method™
Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™
1) Liguid-Liquid Extraction, Gas Chromatographic
Method™®
2) Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method!”
1) Liquid-Liquid Extraction, Gas Chromatographic
Method™
2) Liquid-Liguid Extraction, Gas Chromatographic/Mass
Spectrometric Method™
Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™®
1) Liguid-Liquid Extraction, Gas Chromatographic
Method!™
2) Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™
1) Liquid-Liquid Extraction, Gas Chromatographic
Method™
2) Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™
1) Liquid-Liquid Extraction, Gas Chromatographic
Method™
2) Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™
1) Liquid-Liquid Extraction, Gas Chromatographic
Method™

2) Liquid-Liquid Extraction, Gas Chromatographic/Mass

Spef— et:LG N}ethod ML

Spectrm&m@rMetdwdgjnma
COMBULTANY COMPANY LIMITED

Purge and Trap Gas Chromatographm/Mass

Spectrometric Method™

Purge and Trap Gas Chromatographic/Mass

Spectrometric Method™

74 OL-HCH...
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74

75

76

77

78

79

80

81

82
83
84

85

86

Ol-HCH

B-HcH

Y-HCH

Hexachlorocyclopentadiene
Hexachloroethane

Indeno(1,2,3-cd)pyrene

Isophorone

Lead

Manganese
Mercury
Methanol

Methoxychlor

Methyl bromide

1) Liquid-Liquid Extraction, Gas Chromatographic
Method™

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

1) Liquid-Liquid Extraction, Gas Chromatographic
Method™

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

1) Liquid-Liquid Extraction, Gas Chromatographic
Method™

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

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

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

1) Liquid-Liquid Extraction, Gas Chromatographic
Method™

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

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

1) Digestion, Direct Air-Acetylene Flame Method™

2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™

3) Digestion, Inductively Coupled Plasma Method™

1) Digestion, Direct Air-Acetylene Flame Method™

2) Digestion, Inductively Coupled Plasma Method™
Digestion, Cold-Vapor Atomic Absorption Spectrometric
Method!™”

Purge and Trap Gas Chromatographic/f\/lass
Spectr'on']e!trlE* M’efh&?m o

quqld/..uéu d EXV@C\&”’GPS g‘t‘ 14

MethQéH:., ANALYST AND ENGINEERING
COMBULTAMT COMPANY LIMITED

2) quurd Liquid Extraction, Gas Chromatographic/Mass

Spectrometric Method™
Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

87 Me chloride...
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87 | Methylene chloride Purge and Trap Gas Chromatographic/Mass
Spectromietric Method™”
88 | 2-Methylphenol Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™
89 | 2-Methylnaphthalene 1) Liguid-Liquid Extraction, Gas Chromatographic
Method
2) Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™
90 | Methyl tert-butyl ether Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™
91 | Naphthalene 1) Liquid-Liquid Extraction, Gas Chromatographic
Method™
2) Liquid-Liguid Extraction, Gas Chromatographic/Mass
Spectrometric Method™
92 | Nickel 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Inductively Coupled Plasma Method!™
93 | Nitrobenzene Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™
94 | N-Nitrosodiphenylamine Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method!”
95 | N-Nitrosodi-n-propylamine Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™
96 | Polychlorinated Biphenyls 1) Liquid-Liquid Extraction, Gas Chromatographic
- PCB 1016 Method™
- PCB 1221 2) Liquid-Liquid Extraction, Gas Chromatographic/Mass
- PCB 1232 Spectrometric Method™
- PCB-1242
- PCB-1248
- PCB-1254
- PCB-1260
97 | Pentachlorophenol quU|d quwd Extraction, Gas Chromatographic/Mass
Spec rometri K/r\ethqd e
98 | pH Electﬁgmé' Methodi“l,_ | o -
99 | Phenanthrene 1) Liciett1d Ui EXErdetion; Eas%hrorgg‘cég‘%ph

TAMT COMP

Method!”
2) Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™

-

100 Phenol...
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100 | Phenol 1) Distillation, Chloroform Extraction Method™
2) Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™

101 | Pyrene 1) Liquid-Liquid Extraction, Gas Chromatographic
Method™
2) Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™

102 | Selenium 1) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method™
2) Digestion, Inductively Coupled Plasma Method™

103 | Silver Digestion, Inductively Coupled Plasma Method™®

104 | Styrene Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

105 | 1,1,2,2-Tetrachloroethane Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

106 | Tetrachloroethylene Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

107 | Toluene Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

108 | Toxaphene 1) Liquid-Liquid Extraction, Gas Chromatographic
Method"
2) Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™

109 | TPH (Cs - Cg) 1) Purge and Trap, Gas Chromatographic Method!'222
2) Purge and Trap, Gas Chromatographic/Mass
spectrometric Method!22"!

110 | TPH (Gog — Cyg) Separatory Funnel Liquid-Liquid Extraction, Gas
Chromatographic Method®??

111 | TPH (Co15 — Cas) Separatory Funnel Liquid-Liquid Extraction, Gas
Chromatographic Method®??

112 | 1,2,4-Trichlorobenzene Purge and Trap Gas Chromatograp
Spect{ormetrm ety

113 | 1,1,1-Trichloroethane Purgeiag_(d "F—ﬁa Qa\gggmogr%p NN 9 4
Spectf@’fﬂérmgmtba@mm 1 é" 19

114 | 1,1,2-Trichloroethane Purge EHA“TTap G2 t’ﬂr‘é‘;ﬁrae‘?ographic/Mass
Spectrometric Methodm]

115 | Trichloroethylene Purge and Trap Gas Chromatographic/Mass

Spectrometric Method™

116 2,4,5-Trichlorophenol...
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116 | 2,4,5-Trichlorophenol Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™ o
117 | 2,4,6-Trichlorophenol Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™
118 | 1,3,5-Trimethylbenzene Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™
119 | Vanadium Digestion, Inductively Coupled Plasma Method™
120 | Vinyl acetate Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™ ‘
121 | Vinyl chloride Purge and Trap Gas Chromatographic/Mass
Spectrometric Method!™
122 | m-Xylene Purge and Trap Gas Chromatographic/Mass
Spectrometric Method®
123 | o-Xylene Purge and Trap Gas Chromatographic/Mass
Spectrometric Method®
124 | p-Xylene Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™ |
125 | Xylene (Total) Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™
126 | Zinc 1) Digestion, Direct Air-Acetylene Flarme Method!

2) Digestion, Inductively Coupled Plasma Method”

21N ALEE (Udniszung) 142U 25 78013

a1hu dnsuan ABNATIN

1 | Antimony Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™

2 | Arsenic 1) Isokinetic Sampling, Digestion, Hydride Generation/
Atomic Absorption Spectrometric Method®!
2) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™

3 | Cadmium 1) Isokinetic Sampling, Digestion, Direct Air-Acetylene
Flame Method®™
2) Isokinetic Sarppl;,ngg)lgestlon Inducti
Plasma|Metbdd®— \ " o .M

4 | Carbon Monoxide Instrumentabmﬁmﬂimwﬁﬁtb‘dﬁ] W R

Chlorine

Chromium

AOMBULTAMT COMPANY UMITED
Isokinetic Sampling, lon Chromatographic Method"™

1) Isokinetic Sampling, Digestion, Direct Air-Acetylene

Flame Method™
lromium (#D)...
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Chromium () 2) Isokinetic Sampling, Digestion, Inductively Coupled

Plasma Method®

7 | Cobalt Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method®™

8 | Copper 1) Isokinetic Sampling, Digestion, Direct Air-Acetylene
Flame Method™
2) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™

9 | Cresol Absorption Sampling, Gas Chromatographic Method™

10 | Dioxins/Furans Isokinetic Sampling!®’

11 | Hydrogen Chloride Isokinetic Sampling, lon Chromatographic Method™

12 | Hydrogen Fluoride Isokinetic Sampling, lon Chromatographic Method™

13 | Hydrogen Sulfide Absorption Sampling, lodometric Method™

14 | Lead 1) Isokinetic Sampling, Digestion, Direct Air-Acetylene

15

16

17

18
19

20

21

22

Manganese

Mercury

Nickel

Opacity
Oxides of Nitrogen

Selenium

Sulfur Dioxide

Sulfuric Acid

Flame Method™
2) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method"™
1) Isokinetic Sampling, Digestion, Direct Air-Acetylene
Flame Method™
2) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™
Isokinetic Sampling, Digestion, Cold-Vapor Atomic
Absorption Spectrometric Method®
1) Isokinetic Sampling, Digestion, Direct Air-Acetylene
Flame Method® :
2) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™
Ringelmann’s Method™
1) Absorption Sampling, Phenoldisulfonic acid Method™
2) Instrumental Analyzer Method™
1) Isokinetic Sampling, Digestion, Hydride Generation/
Atomic Aps— picn S}oécﬁorﬂetnc Meth
2) |SOkIQ€tIC S%mpfmg,\&gezsﬂon dnduct
PlasmaMthad ko oo 61 16 S1EN0 @ N
1) Absorption Sampling, LI_-”:anum—Thorm T|tr|metr|c
Method®™
2) Instrumental Analyzer Method®™
Isokinetic Sampling, Barium-Thorin Titrimetric Method"™

23 Total Suspended Particulate...
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23 | Total Suspended Particulate | Isokinetic Sampling, Gravimetric Method®™
24 | Vanadium Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™
25 | Xylene 1) Bag Sampling, Gas Chromatographic Method'™

2) Adsorption Sampling, Gas Chromatographic Method!™!

%U%naﬁai’amﬁlﬂﬁé’q 27U2U 35 18015
RG] f15uany 353A59H

1 | Aldrin 1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic Method®%%!

2) Ultrasonic Extraction, Gas Chromatographic
Method!®

2 | Antimony 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method®¥

2) Digestion, Inductively Coupled Plasma Method™

3 | Arsenic 1) Waste Extraction, Digestion, Hydride Generation/
Atomic Absorption Spectrometric Method®41¢!

2) Waste Extraction, Digestion, Inductively Coupled
Plasma Method¢19

3) Digestion, Hydride Generation/Atomic Absorption

Spectrometric Method!™*¢

4) Digestion, Inductively Coupled Plasma Method!"¥
q Barium 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method®*4*4

2) Digestion, Inductively Coupled Plasma Method!*¥
5 Beryllium 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method®#'4

2) Digestion, Inductively Coupled Plasma Method!'¥

6 | Cadmium 1) Waste Extraction, Digestion, Flame Atomic Absorption
Spectrometric Method®513]

2) Waste Extraction, Digestion, Inductively Coupled
d[3,6,14]

Plasma Method™*"" —
3) Digestibn)}{a &Qp%{ic ‘ég};orption S
iethodT B2 L ] e
4) Digestininau bilyabouaies Piasmﬁa MetHd™14
7 | Chlordane 1) Waste Extraction, Separatory Funnel Liquid-Liquid
39,23)

Extraction, Gas Chromatographic Method
2) Ultrasonic Extraction, Gas Chromatographic

Method!'%? .

8 Chromium...
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11

12

13

14

Chromium

Chromium (Il

Chromium (V1)

Cobalt

Copper

2,4-D

DDD

1) Waste Extraction, Digestion, Flame Atomic Absorption
Spectrometric Method®5!*!

2) Waste Extraction, Digestion, Inductively Coupled
Plasma Method®41%

3) Digestion, Flame Atomic Absorption Spectrometric
Method™™**!

4) Digestion, Inductively Coupled Plasma Method™'¥

1) Waste Extraction, Digestion, Flame Atomic Absorption
Spectrometric Method; Waste Extraction, Colorimetric
Method; Calculation®$>*7

2) Waste Extraction, Digestion, Inductively Coupled
Plasma Method; Waste Extraction, Colorimetric Method:;
Calculation!*é1%17)

3) Digestion, Flame Atomic Absorption Spectrometric
Method; Alkaline Digestion, Colorimetric Method;
Calculation(&15:17]

4) Digestion, Inductively Coupled Plasma Method:;
Alkaline Digestion, Colorimetric Method,;
Calculationl™8:1417

1) Waste Extraction, Colorimetric Method!**7!

2) Alkaline Digestion, Colorimetric Method!®!"

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method®64%

2) Digestion, Inductively Coupled Plasma Method!"*%

1) Waste Extraction, Digestion, Flame Atomic Absorption
Spectrometric Method®é!%! 7

2) Waste Extraction, Digestion, Inductively Coupled
Plasma Method®¢14!

3) Digestion, Flame Atomic Absorption Spectrometric
Method!"*!

4) Digestion, Inductively Coupled Plasma Method("4

i

¢ N \ ''''' ———
1) Waste'\Exf]zrrafcpon}lGas__f;hromatograp i
tF N - | i a8
2) UU’.[ESEE)JAEX'E@GL’EM,—-G&]S Gropgate
N EE Vi
LMD [26HALYST AND ENGINEERING
Me’ttl@ ULTANT COMPANY LUMITED

1) Waste Extraction, Separatory Funnel Liquid-Liqui
Extraction, Gas Chromatographic Method!**%
2) Ultrasonic Extraction, Gas Chromatographic

Method1%?3

15 DDE...
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15

16

17

18

19

20

21

22

DDE

DDT

Dieldrin

Endrin

Heptachlor

Lead

Lindane

Mercury

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic Method®*%!
2) Ultrasonic Extraction, Gas Chromatographic
Methog!1023!
1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic Method®®?*!
2) Ultrasonic Extraction, Gas Chromatographic
Methog!1022!
1) Waste Extraction, Separatory Funnel Liguid-Liguid
Extraction, Gas Chromatographic Method®*?*!
2) Ultrasonic Extraction, Gas Chromatographic
Method10.23]

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic Method®®?*
2) Ultrasonic Extraction, Gas Chromatographic
Method!!%?*)

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic Method™®®?*)
2) Ultrasonic Extraction, Gas Chromatographic
Method!%*

1) Waste Extraction, Digestion, Flarfe Atomic Absorption.
Spectrometric Method?¢!”!

2) Waste Extraction, Digestion, Inductively Coupled
Plasma Method®®!
3) Digestion, Flame Atomic Absorption Spectrometric
Method!"*?!
4) Digestion, Inductively Coupled Plasma Method!"'¥
1) Waste Extraction, Separafory Funnel Ligquid-Ligquid
Extraction, Gas Chromatographic Method®®#!
2) Ultrasonic Extraction, Gas Chromatographic
Method1023)

1) Waste Extraction, Digestion, Cold-Vap
Absorptton Spectrometiic Me’thod[3 =

2) Waste %xt’gat%tlof_‘l; Di eé‘trorr Enductlvet ;

Plasma Nlle:tmd,rm-muumm Ly sLE0
3) Digestion, CEIEVABOr Atomic Absorption
Spectrometric Method"”

4) Digestion, Inductively Coupled Plasma Method!"*

ercury ()...
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25

26

Mercury (79)

Methoxychlor

Molybdenum

Nickel

Polychlorinated Biphenyls

- Aroclor 1016

- Aroclor 1221

- Aroclor 1232

- Aroclor 1242

- Aroclor 1248

- Aroclor 1254

- Aroclor 1260

- 2-Chlorobiphenyl

- 2,3-Dichlorobiphenyl

- 2,2',5-Trichlorobiphenyl

- 2,4',5-Trichlorobiphenyl

- 2,2',3,5-Tetrachlorobiphenyl
- 2,2',5,5-Tetrachlorobiphenyl
- 2,3',4,4"-Tetrachlorobiphenyl
-2,2'3,45'-
Pentachlorobiphenyl
-2,2',4,5,5-
Pentachlorobiphenyl
-2,3,3.,4'6-
Pentachlorobiphenyl

5) Thermal Decomposition Amalgamation and Atomic
Absorption Spectrometric Method®

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic Method>*%*!

2) Ultrasonic Extraction, Gas Chromatographic

Method 1923

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method®>614

2) Digestion, Inductively Coupled Plasma Method!"*¥
1) Waste Extraction, Digestion, Flame Atomic Absorption
Spectrometric Method®4*%!

2) Waste Extraction, Digestion, Inductively Coupled
Plasma Method®6!4

3) Digestion, Flame Atomic Absorption Spectrometric
Method!™1%! |

4) Digestion, Inductively Coupled Plasma Method!!¥
1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic Method®%2¥

2) Ultrasonic Extraction, Gas Chromatographic
Method!!%2%

UNITED ANALYST AND ENGINEERING
COMBULTAMT COMPANY LIMITED

Polychlorinated Biphenyls(sig)...
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28
29

30

31

Polychlorinated Biphenyls(#®)
-2,2'3,44'5'"-
Hexachlorobiphenyl
-2,2'3,4,55'"-
Hexachlorobiphenyl
-2,2'3,55'6-
Hexachlorobiphenyl
-2,2'4,4'55'-
Hexachlorobiphenyl
-22.3344 5
Heptachlorobiphenyl
-2,2.344'55-
Heptachlorobiphenyl
-2,2'3,44'5'6-
Heptachlorobiphenyl
-2,2'3,4'55 6
Heptachlorobiphenyl
-2,2'3344'55 6
Nonachlorobiphenyl
Pentachlorophenol

pH
Selenium

Silver

Thallium

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
Method29-28]

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!!%%

Electrometric Method!*!*?

1) Waste Extraction, Digestion, Hydride Generation/
Atomic Absorption Spectrometric Method®2!

2) Waste Extraction, Digestion, Inductively Coupled
Plasma Method?*¢4

3) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method("?!

Dlges’uon Inductwety Coupled Plasma Metho

Was

e grafom Digeéthn lnductwely
Plasma ny *’zﬂ?

2) Digestion, nﬁmﬁrmed Plasma Méthod!14

1) Waste Extraction, Digestion, Inductively Coupled
g3.6.14)

dna]

Plasma Metho

3

2) Digestion, Inductively Coupled Ptaﬁthod”'”}

32 Toxaphene...
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33

34

35

Toxaphene

Trichloroethylene

Vanadium

Zinc

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic Method®?%*

2) Ultrasonic Extraction, Gas Chromatographic
Method!10%*]

1) Waste Extraction, Purge and Trap, Gas
Chromatographic/Mass Spectrometric Method®122”!
2) Waste Extraction, Equilibrium Headspace, Gas
Chromatographic/Mass Spectrometric Method®®!127
3) Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method32"!

4) Equilibrium Headspace, Gas Chromatographic/Mass
Spectrometric Method(*?”

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!1

2) Digestion, Inductively Coupled Plasma Method!!¥
1) Waste Extraction, Digestion, Flame Atomic Absorption
Spectrometric Method®%!%!

2) Waste Extraction, Digestion, Inductively Coupled
Plasma Method®414

3) Digestion, Flame Atomic Absorption Spectrometric
Method!"**!

4) Digestion, Inductively Coupled Plasma Method!1%!

Ay 97U2U 125 518015

a9 dsuaiy WA

1 | Acenaphthene 1) Ultrasonic Extraction, Gas Chromatographic
Method!!%)
2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!'%2®

2 | Acetone Purge and Trap, Gas Chromatographic/Mass
Spectrometnc Method[13 27

3 | Aldrin f—alscg;n x)r‘xacbzoff-ﬁas Chromatog
Meth@d%{ﬂ... g . R ] 113 .
2) Ut’t‘f‘?gg‘rﬁ&ﬁﬁ%ﬂhﬁ{g Ch;omatogracﬂhlc/Mass
Spectrometric Method!2®!

4 | Anthracene 1) Ultrasonic Extraction, Gas Chromatographic

Method(1023

-

Anthracene (#a9)...
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15

16

Anthracene (s8)

Antimony

Arsenic

Atrazine

Barium

Benz(a)anthracene

Benzene

Benzo(b)fluoranthene

Benzolk)fluoranthene

Benzoic acid

Benzo(a)pyrene

Benzol(g,h,)perylene

Beryllium

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!*?!
Digestion, Inductively Coupled Plasma Method"'¥

1) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method™®
2) Digestion, Inductively Coupled Plasma Method” 14
Ultrasonic Extraction, Gas Chromatographlc/Mass

Spectrometric Method!%?®

Digestion, Inductively Coupled Plasma Method!¥

1) Ultrasonic Extraction, Gas Chromatographic
Method!*%%)
2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!%#!
1) Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!*?"
2) Equilibrium Headspace, Gas Chromatographic/Mass
Spectrometric Method %"
1) Ultrasonic Extraction, Gas Chromatographic
Method10:23!
2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!%%
1) Ultrasonic Extraction, Gas Chromatographic
Method!10:2%]
2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method2!
Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!*%!
1) Ultrasonic Extraction, Gas Chromatographic
MethOd[m'ZSJ

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrjmetnc Method[m 28]
1) Ultrasehic Extrac’cloﬁ Gas Chromatograp

[Prewdi I A N R T

Methogymomy Y8BT AND ENGIMNEERING L"- e ! ‘t 11
2) Ultr SR EXTERLOH) 885 r(‘.’hromatographlc/ Mass
Spectrometric Method*?®

Digestion, Inductively Coupled Plasma Method"*"

17 Bis(2-chloroethyl)ether...
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17 | Bis(2-chloroethylether Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!?®!
18 | Bis(2-ethylhexyl)phthalate Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method(%2®)
19 | Bromodichloromethane Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!"*2”
20 | Bromoform Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method('*?"!
21 | Butanol Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!*>?"
22 | Butyl benzyl phthalate Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!%?®)
23 | Cadmium 1) Digestion, Flame Atomic Absorption Spectrometric
Method!"!*!
2) Digestion, Inductively Coupled Plasma Method!"*%
24 | Carbazole Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!!%2¥!
25 | Carbon disulfide Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method*>?”)
26 | Carbon tetrachloride 1) Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!**%"
2) Equilibrium Headspace, Gas Chromatographic/Mass
Spectrometric Method!?7
27 | Chlordane 1) Ultrasonic Extraction, Gas Chromatographic
Methog!102%
2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!%2®]
28 | p-Chloroaniline Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method%2®!
29 | Chlorobenzene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method[”f_?{ _
30 | Chlorodibromomethane Purge Era Ira?p; Géﬁé '''''
Spectromie 7 VIS TRE LTI .».zL,_; BREEE
31 | Chloroform Purge E’Eﬁ:’ [ FaRy Gas, a%rrgﬁ};gt‘bgréplebc/.ﬁa;s“;
Spectrometric Method**?")
32 | 2-Chlorophenol Ultrasonic Extraction, Gas Chromatographic/Mass

Spectrometric Method!%%!

33 Chromium...
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35
36

3T
38
39

40

41

42

43

aq

Chromium

Chromium (1ll)

Chromium (V1)

Chrysene

Cyanide
2,4-D
DDD

DDE

DOT

Dibenz(a,h)anthracene

Di-n-butyl phthalate

1,2-Dichlorobenzene

1) Digestion, Flame Atomic Absorption Spectrometrlc
Method!"**!

2) Digestion, Inductively Coupled Plasma Metho
1) Digestion, Flame Atomic Absorption Spectrometric

Method; Alkaline Digestion, Colorimetric Method,;
[7,8,15,17]

d71e)

Calculation

2) Digestion, Inductively Coupled Plasma Method,
Alkaline Digestion, Colorimetric Method,
Calculation8417]

Alkaline Digestion, Colorimetric Method®*"

1) Ultrasonic Extraction, Gas Chromatographic
Method!%23)

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!*%2

Extraction, Distillation, Colorimetric Method?>®

Ultrasonic Extraction, Gas Chromatographic Method®

1) Ultrasonic Extraction, Gas Chromatographic
Method[lD,ZS]

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!%2®!

1) Ultrasonic Extraction, Gas Chromatographic
MethOd[m'23]

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method?®

1) Ultrasonic Extraction, Gas Chromatographic
Method[1°'23]

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!%?!

1) Ultrasonic Extraction, Gas Chromatographic
Method[m,zs]

2) Ultrasonlc Extraction, Gas Chromatographic/Mass
Spe&trometric Mgthﬂd“o 28
Ultréséﬁ@m_&haﬂiéa&@hrgﬁ\atograpg

UMITED ANALYST AND ENGING G <Y
Spechomekis Methad ey

Purge and Trap, Gas Chromatographic/Mass
d[13,27’]

Spectrometric Metho

45 1,3-Dichlorobenzene...


1834
Rectangle


1834
Rectangle


1834
Rectangle



- ol -

A15UANY

ada ¢
AWIIATIEN

a7

48

a9

50

51

52

53

54

35

56

5

1,3-Dichlorobenzene

1,4-Dichlorobenzene

3,3"-Dichlorobenzidine

1,1-Dichloroethane

1,2-Dichloroethane

1,1-Dichloroethylene

cis-1,2-Dichloroethylene

trans-1,2-Dichloroethylene

2,4-Dichlorophenol

1,2-Dichloropropane

1,3-Dichloropropane

1,3-Dichloropropene

Dieldrin

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!**%")

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!!*?7]

Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!'%%!

1) Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!*>#"]

2) Equilibrium Headspace, Gas Chromatographic/Mass
Spectrometric Method 1127

1) Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!!*#"!

2) Equilibrium Headspace, Gas Chromatographic/Mass
Spectrometric Method %"

1) Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!**?"

2) Equilibrium Headspace, Gas Chromatographic/Mass
Spectrometric Method 1427

1) Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!*?"

2) Equilibrium Headspace, Gas Chromatographic/Mass
Spectrometric Method 1127

1) Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!*?")

2) Equilibrium Headspace, Gas Chromatographic/Mass
Spectrometric Method 127

Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!%2®)

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!**?"

Purge and Trap, Gas Chromatographic/

7
Speétrc}r\et @%ﬁfﬁ#

¥ o e O
Purge-an , Gas- F@Qatﬁ(
specEEAR MRHRGAET,
1) Ultrasonic Extraction, Gas Chromatographic

Method!??]
2) Ultrasonic Extraction, Gas Chromatographic/Mass

Spectrometric Method!!2®

58 Diethyl phthalate...
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63

64

65

66

67

68

69

70

Diethyl phthalate
2,8-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
Di-n-Octyl phthalate
Endosulfan

Endrin
Ethylbenzene
Fluoranthene
Fluorene

Heptachlor

Heptachlor epoxide

Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!%?!
Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method®®?8
Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!'%?®
Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!!%?®
Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!??®)
Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!*?!
1) Ultrasonic Extraction, Gas Chromatographic
Method!%?
2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!*?®
1) Ultrasonic Extraction, Gas Chromatographic
Method1023
2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!%?®! -
1) Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method(*2")
2) Equilibrium Headspace, Gas Chromatographic/Mass
Spectrometric Method 1127
1) Ultrasonic Extraction, Gas Chromatographic
Method!0*!
2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method™#®
1) Ultrasonic Extraction, Gas Chromatographic
Method!1%%]
2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spec{rcfmetﬂCfMethod s

1) Ultréfép E>§1;Ra1-.cf_\oh Gas Chromatogra
MEthQaf e :/'A‘IDFN’:—: . (ol »'u’

2) Ultrasonie EXSeton, Gas Chromatographic/Mass
d[]O 28]

Spectrometric Metho
1) Ultrasonic Extraction, Gas Chromatographic

Method!%%!
Heptacer epoxide (9)...
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70 | Heptachlor epoxide (n8) 2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!'%2®!
7l Hexachlorobenzene 1) Ultrasonic Extraction, Gas Chromatographic
Method!%%]
2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!!%%!
72 | Hexachlore-1,3-butadiene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method**?”
73 | n-Hexane Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method*>?”!
74 | O-HCH 1) Ultrasonic Extraction, Gas Chromatographic
Method!*%#
2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!%%®!
75 B—HCH 1) Ultrasonic Extraction, Gas Chromatographic
Method!%?*]
2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!%?
76 | Y-HCH 1) Ultrasonic Extraction, Gas Chromatographic
Method!10:23]
2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!!%%!
77 | Hexachlorocyclopentadiene Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!!%%!
78 | Hexachloroethane Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!%2®
79 | Indeno(1,2,3-cd)pyrene 1) Ultrasonic Extraction, Gas Chromatographic
Methog!10:25)
2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!!%%
80 | Isophorone Ultrasonic Extraction, Gas Chromato
Specﬁ ri /Met rrcrzsi 3
81 | Lead 1) D@Eiﬂg Ti f%—t'j\bscnrptlon pec rormetric
Methmt;il—b— ;\I;um AND ENGINEERING & ¥ ﬂﬂ 3
2) Digestion, Inductively Coupled Plasma Method” i
82 | Manganese 1) Digestion, Flame Atomic Absorption Spectrometric

Method!"1!
2) Digestion, Inductively Coupled Plasma Method!*¥

3 Mercury...
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94

95

96

Mercury

Methanol

Methoxychlor

Methyl bromide

Methylene chloride

2-Methylphenol
2-Methylnaphthalene
Methyl tert-butyl ether

Naphthalene

Nickel

Nitrobenzene
N-Nitrosodiphenylamine
N-Nitrosodi-n-propylamine

Polychlorinated Biphenyls
- Aroclor 1016

1) Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method!*?
2) Thermal Decomposition Amalgamation and Atomic
Absorption Spectrometric Method®?”
Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!"**"
1) Ultrasonic Extraction, Gas Chromatographic
Method02
2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method(%2®
Puree and Trap, Gas Chromatographic/Mass
Spectrometric Method!*2”)
1) Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method*2”)
2) Equilibrium Headspace, Gas Chromatographic/Mass
Spectrometric Method 127
Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!?®
Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method™%2®
Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method*2"!

1) Ultrasonic Extraction, Gas Chromatographic
Method[lO,ZS]

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!%2®)
1) Digestion, Flame Atomic Absorption Spectrometric
Method!"1%!
2) Digestion, Inductively Coupled Plasma Method!"'!
Ultrasonic Extraction, Gas Chromatographic/Mass

Spectrometric Method!%%

Ultrasonic Extractlon Gas Chromatograp i
Spectrbm}e ic eﬂuocj
Uibesdnet e‘rloﬁ-—éaﬁ{ fornatoerapht

us '7?Dmmv'-"rnaopr we i KGO
(1458
Spectromeiriayiethod! u“f“_: 5

1) Ultrasonic Extract»on, Gas Chromatographic

Method!®*

Polychlorinated Biphenyls(fia)...
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Polychlorinated Biphenyls(#g)
- Aroclor 1221

- Aroclor 1232

- Aroclor 1242

- Aroclor 1248

- Aroclor 1254

- Aroclor 1260
Polychlorinated Biphenyls

- 2-Chlorobiphenyl

- 2,3-Dichlorobiphenyl

- 2,2',5-Trichlorobiphenyl

- 2,4',5-Trichlorobiphenyl

- 2,2',3,5-Tetrachlorobiphenyl
- 2,2',5,5-Tetrachlorobiphenyl
- 2,3",4,4'-Tetrachlorobiphenyl
= 2,2,3,4.5'-
Pentachlorobiphenyl
+22,4.5.5-
Pentachlorobiphenyl

- 2,3,3',4',6-
Pentachlorobiphenyl
-2,2'344'5'-
Hexachlorobiphenyl

- 2,2,3,4,5,5-
Hexachlorobiphenyl
-2,2'3,556-
Hexachlorobiphenyl
-2,2',4,4'55'-
Hexachlorobiphenyl
-2,2'3,34,4'5-
Heptachlorobiphenyl
-22'34455'-
Heptachlorobiphenyl
-2,2'3,44'5'6-
Heptachlorobiphenyl
-2,2',3,455'6-
Heptachlorobiphenyl
-2,2',3,3,44'55'6-
Nonachlorobiphenyl

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method"*?®!

Ultrasonic Extraction, Gas Chromatographic Method!'%2%
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97 Pentachlorophenol...
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Pentachlorophenol

Phenanthrene

Phenol

Pyrene

Selenium

Silver

Styrene

1,1,2,2-Tetrachloroethane

Tetrachloroethylene

Toluene

Toxaphene

TPH (Cs-Cg)

TPH (Cog-Cyg)
TPH (Cs16-Cas)

Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!2!
1) Ultrasonic Extraction, Gas Chromatographic
Method!'%2
2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!*%%!
Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!%
1) Ultrasonic Extraction, Gas Chromatographic
Method!1025)

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!%?®)

1) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method™?"

2) Digestion, Inductively Coupled Plasma Method'™*¥

Digestion, Inductively Coupled Plasma Method!"4!

1) Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!>?”)

2) Equilibrium Headspace, Gas Chromatographic/Mass
Spectrometric Method!?"

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!*?"

1) Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!**2)

2) Equilibrium Headspace, Gas Chromatographic/Mass
Spectrometric Method!'*?”

1) Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!!*?”

2) Equilibrium Headspace, Gas Chromatographic/Mass
Spectrometric Method!!2"

Ultrasonic Extraction, Gas Chromatographic Method!%*?

1) Purge e bhd Trap, Gds Cﬁromatographlc
2) Purgé aﬁd_{r_.aﬁ Gﬁiﬁtﬂi&iﬁnatt;graphm/\

B b’l ﬁuuu 4

Spectronﬁ‘e‘fr‘*ﬁt"ﬁ)\é{ﬁgaluzm;

PANY LIMITED

'f‘ﬁ

d[lO,ZZ]

Ultrasonic Extraction, Gas Chromatographic Metho

Ultrasonic Extraction, Gas Chromatographic Method!1??
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111 1,2, 4-Trichlorobenzene...
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111 | 1,2,4-Trichlorobenzene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method**#”)

112 | 1,1,1-Trichloroethane Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method(*2")

113 | 1,1,2-Trichloroethane Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method**2”!

114 | Trichloroethylene 1) Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!*%"!
2) Equilibrium Headspace, Gas Chromatographic/Mass
Spectrometric Method!*!2")

115 | 2,4,5-Trichlorophenol Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method 028!

116 | 2,4,6-Trichlorophenol Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!!%2®]

117 | 1,3,5-Trimethylbenzene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!*>?"

118 | Vanadium Digestion, Inductively Coupled Plasma Method!"'

119 | Vinyl acetate Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method?”)

120 | Vinyl chloride Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!>?")

121 | m-Xylene 1) Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!*>?")
2) Equilibrium Headspace, Gas Chromatographic/Mass
Spectrometric Method!"?7)

122 | o-Xylene 1) Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method**2")
2) Equilibrium Headspace, Gas Chromatographic/Mass
Spectrometric Method!!!#")

123 | p-Xylene 1) Purge and Trap, Gas Chromatographi
SpectrorlnetnF Methad*#h

2) Equah!g_r}yn‘{ Hﬂg_%jte ﬁas Ghrorpa ograpni

SDECtmnamn@%ﬂ?@auﬁfﬂm IR me

124 | Xylene (Total) 1) PUPEEEHA™ AP, Gas thiromatographic/Mass

Spectrometric Method!'>?"!
2) Equilibrium Headspace, Gas Chromatographic/Mass
Spectrometric Metho

d[11,27]
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125 | Zinc 1) Digestion, Flame Atomic Absorption Spectrometric
Method!"*3!
2) Digestion, Inductively Coupled Plasma Method™*
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