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ma = s L
] a4 20EE-UNOSAEI. 4z I0TS-UODIAES
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Occupational Safety and Health Administration (OSHA)




PARTICULATES NOT OTHERWISE REGULATED, TOTAL 0500

DEFINITION: total aerosol mass CAS: NONE RTECS: NONE
METHOD: 0500, Issue 2 EVALUATION: FULL Issue 1: 15 February 1984
Issue 2: 15 August 1994
OSHA: 15 mg/m? PROPERTIES: contains no asbestos and quartz less than 1%
NIOSH: no REL

ACGIH: 10 mg/m’, total dust less than 1% quartz

SYNONYMS: nuisance dusts; particulates not otherwise classified

SAMPLING MEASUREMENT
SAMPLER:  FILTER TECHNIQUE: GRAVIMETRIC (FILTER WEIGHT)
(tared 37-mm, 5-um PVC filter)
ANALYTE: airborne particulate material
FLOW RATE: 1to 2 L/min
BALANCE: 0.001 mg sensitivity; use same balance
VOL-MIN: 7L @ 15 mg/m? before and after sample collection

-MAX:  133L@ 15 mg/m’
CALIBRATION: National Institute of Standards and
SHIPMENT: routine Technology Class S-1.1 weights or ASTM
Class 1 weights

SAMPLE
STABILITY:  indefinitely RANGE: 0.1 to 2 mg per sample
BLANKS: 2 to 10 field blanks per set ESTIMATED LOD: 0.03 mg per sample
BULK PRECISION (5):  0.026[2]
SAMPLE: none required
ACCURACY
RANGE STUDIED: 8 to 28 mg/m?
BIAS: 0.01%

OVERALL PRECISION (,): 0.056 [1]

ACCURACY: +11.04%

APPLICABILITY: The working range is 1 to 20 mg/m? for a 100-L air sample. This method is nonspecific and determines the
total dust concentration to which a worker is exposed. It may be applied, e.g., to gravimetric determination of fibrous glass
[3] in addition to the other ACGIH particulates not otherwise regulated [4].

INTERFERENCES: Organic and volatile particulate matter may be removed by dry ashing [3].

OTHER METHODS: This method is similar to the criteria document method for fibrous glass [3] and Method 5000 for carbon
black. This method replaces Method 5349 [5]. Impingers and direct-reading instruments may be used to collect total dust
samples, but these have limitations for personal sampling.

NIOSH Manual of Analytical Methods (NMAM), Fourth Edition



PARTICULATES NOT OTHERWISE REGULATED, RESPIRABLE 0600

DEFINITION: aerosol collected by sampler CAS: None RTECS: None
with 4-um median cut point

METHOD: 0600, Issue 3 EVALUATION: FULL Issue 1: 15 February 1984
Issue 3: 15 January 1998

OSHA: 5mg/m’ PROPERTIES: contains no asbestos and quartz less than 1%;
NIOSH: no REL penetrates non-ciliated portions of respira-
ACGIH: 3 mg/m? tory system

SYNONYMS: nuisance dusts; particulates not otherwise classified

SAMPLING MEASUREMENT
SAMPLER: CYCLONE + FILTER (10-mm nylon cyclone, TECHNIQUE: GRAVIMETRIC (FILTER WEIGHT)
Higgins-Dewell [HD] cyclone, or aluminum
cyclone + tared 5-pm PVC membrane) ANALYTE: mass of respirable dust fraction
FLOW RATE: nylon cyclone: 1.7 L/min BALANCE: 0.001 mg sensitivity; use same balance
HD cyclone: 2.2 L/min before and after sample collection

Al cyclone:  2.5L/min
CALIBRATION:  National Institute of Standards and

VOL-MIN: 20L @5 mg/m® Technology Class S-1.1 or ASTM Class 1
-MAX:  400L weights
SHIPMENT: routine RANGE: 0.1 to 2 mg per sample
SAMPLE ESTIMATED LOD: 0.03 mg per sample
STABILITY: stable
PRECISION: <10 pg with 0.001 mg sensitivity balance;
BLANKS: 2 to 10 field blanks per set <70 pg with 0.01 mg sensitivity balance

(3]
ACCURACY

RANGE STUDIED: 0.5 to 10 mg/m? (lab and field)
BIAS: dependent on dust size distribution [1]

OVERALL
PRECISION (S,): dependent on size distribution [1,2]

ACCURACY: dependent on size distribution [1]

APPLICABILITY: The working range is 0.5 to 10 mg/m?® for a 200-L air sample. The method measures the mass concentration
of any non-volatile respirable dust. In addition to inert dusts [4], the method has been recommended for respirable coal
dust. The method is biased in light of the recently adopted international definition of respirable dust, e.g., = +7% bias for
non-diesel, coal mine dust [5].

INTERFERENCES: Larger than respirable particles (over 10 um) have been found in some cases by microscopic analysis

of cyclone filters. Over-sized particles in samples are known to be caused by inverting the cyclone assembly. Heavy dust
loadings, fibers, and water-saturated dusts also interfere with the cyclone’s size-selective properties. The use of conductive
samplers is recommended to minimize particle charge effects.

OTHER METHODS: This method is based on and replaces Sampling Data Sheet #29.02 [6].

NIOSH Manual of Analytical Methods (NMAM), Fourth Edition
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List of Instruments Certification for Air & Noise Quality Analysis

No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration | Calibration
Ambient
1 |Orifice Transfer Standard Total Suspended Particulate (TSP) Andersen Instruments, Inc, G25A Jiranatee Associates Co., Ltd, COF-002-66 14 Jul 23 13 Jul 25 -
Calibrator Particulate Matter < 10 pm (PM,) 1901
2 |U-Tube Manometer Total Suspended Particulate (TSP) Dwyer 1221-36-W/M Technology Promotion Association 24P1250 10 Apr 24 9 Apr 25 -
Particulate Matter < 10 pm (PM,,) - (Thailand-Japan)
3 |Air Flow Meter Particular Matter (PM, ) Mesa Labs DeltaCal DC1 Innovative Instrument 20-AFM-173 28 Aug 24 27 Aug 25 -
158850 Co.Ltd.
4 |Aneroid Barometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 24P1367 22 Apr 24 21 Apr 25 -
Particulate Matter < 10 um (PM,) (Thailand-Japan)
Particular Matter (PM, )
5 [Dial Thermo-Hygrometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 24HT752 10 Apr 24 9 Apr 25 -
Particulate Matter < 10 pm (PM,g) (Thailand-Japan)
Particular Matter (PM, )
6 [Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific a2i UAE Consultant Co.,Ltd. 20092024 20 Sep 24 19 Sep 25 -
1182920009
7 [Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 17102024 17 Oct 24 16 Oct 25 -
1182920010
8 |Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.Ltd. 11102024 11 Oct 24 10 Oct 25 -
1182920011
9 [Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific azi UAE Consultant Co.,Ltd. 11102024 11 Oct 24 10 Oct 25 -
1191503035
10 |Standard Gases (Mixture) Nitrogen Dioxide Airgas EBO162121 Airgas an Air Liquide company EO5NI91E15A0014 6 Jun 23 6 Jun 31 -
2016PSIG
11 [Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific a43i UAE Consultant Co.,Ltd. 04092024 4 Sep 24 3Sep 25 -
1182920014
12 [Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific a2i UAE Consultant Co,,Ltd| 06092024 6 Sep 24 5 Sep 25 -

1182920016




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
13 [Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific asi UAE Consultant Co.Ltd 09042024 4 Sep 24 3 Sep 25 -
1182920017
14 [Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific 4a3i UAE Consultant Co.,Ltd. 04092024 4 Sep 24 3 Sep 25 -
1180540065
15 |Standard Gases (Mixture) Sulphur Dioxide Airgas EBO162121 Airgas an Air Liquide company EO5NI91E15A0014 6 Jun 23 6 Jun 31 -
2016PSIG
16 |Wind Speed/Wind Direction \WS/WD LS| Lastem DNA202/E-LOG Jiranatee Associates Co., Ltd. CWS-027-67 7 Aug 24 6 Aug 25 -
BQ1705627/17037708
17 |Sound Level Calibrator Calibrate Sound Level Meter Larson Davis CAL150 Innovative Instrument 24-ACT-086 25 Jun 24 24 Jun 25 -
(Acoustic Calibrator) 6171 Co.Ltd
18 [Sound Level Meter Leq 1 hour, Laeq 26 hourss Lamae Laso Larson Davis LxT2 Innovative Instrument 24-5LM-234 10 Jul 24 9 Jul 25 -
0005286 Co.Ltd.
19 [Sound Level Meter Lseay 1 nour, Leg 22 rouss Lamaes Laoo Larson Davis LxT2 Innovative Instrument 24-5LM-238 11Jul 24 10 Jul 25 -
0005290 Co.Ltd.
20 |Sound Level Meter Lpea 1 hour, Lrea 26 hours L Laoo Larson Davis 1xT2 Innovative Instrument 24-5LM-231 10 Jul 24 9 Jul 25 -
0005293 Co.Ltd.
21 |Sound Level Meter eyt nour, L 26 rourss Lamaes Laoo Larson Davis LxT2 Innovative Instrument 24-5LM-240 11 Jul 24 10 Jul 25 -
0005299 Co.,Ltd.
22 |Sound Level Meter Leq 1 hour, Laeq 26 hourss Lamae Laso Larson Davis LxT2 Innovative Instrument 24-SLM-229 9Jul24 8 Jul 25 -
0005372 Co.Ltd.
23 |Sound Level Meter Lseny 1 nour, Lien 22 rourss Lamaes Laso Larson Davis 1xT2 Innovative Instrument 24:51M-232 10 Jul 24 9 Jul 25 -
0005341 Co.Ltd.
24 |Sound Level Meter Lpea 1 hour, rea 22 nowrs L Laoo Larson Davis 1xT2 Innovative Instrument 24-5LM-235 10 Jul 24 9 Jul 25 -

0005346

Co.,Ltd.
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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 Contificateho. ;¥ 2451250

Page: 10of2
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/IM Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: -
ID No.: UAE.EFM.076/2566

Condition As-Received: Used Item

Received Date: 03 April 2024
Calibration Date: 10 April 2024
Reference: 2404-0118WSC Submitted by:  United Analyst and Engineering Consultant Co.,Ltd.

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

Phrakhanong, Bangkok 10260

Relative Humidity:
Atmospheric Pressure: 1007 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 :  Suksan Khankaew Approved Signatory :
Issue Date : 17 April 2024 [ ]Phalinee Prabpaipal

[ ]Sura Suwannasri
(V] Attapol Panurach

Lanms‘l:ianu

Increasing Pressure

lied Pressure
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2.00
4.00
6.00
8.00
10.00
12.00
14.00
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High-port side
0.00
1.00
2.00
3.00
4.00
5.05
6.05
7.05
8.10
9.10
10.10
11.10
12.10
13.15
14.15
15.20
16.20
17.20
18.00

The uncertainty of measurement was * 0.11 inH20

+ AP = High-port side - Low-port side
* UUC = Unit Under Calibration

Range ; 0 inH:O to 36 inH:0

Cert.No.: 24P1250
Page: 20f 2

Scale Interval : 0.1 inH-0 ( The Second Estimate )

Indi

Low-port sic
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-1.00
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-3.00
-4.00
-4.95
-5.95
-6.95
-7.95
-8.95
-9.95
-10.95
-11.95
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-14.95
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-17.70
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35.70

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

by a coverage factor & = 2, providing a level of confidence of approximately 95 %.
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Certificate of Calibration

Caramer Certificare Na ¢ 3-AFM-172
Mame LINITHD AMAL YT AN EMUIN EERIG CORSULTANT (0 LTI Rogurst Mo ¢ Heg-2004-1E1S
Adiress 30 S Lok 31, Sekbnisnirisad, Raagohiok, Praksnong. Ranghok
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Customer

Name

Adlibress

Certificate of Calibration
Cersificate Mo 2 4 TFM-390
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) = '
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES Eﬁ

534/4 PATTANAKARN ROAD SO 18, SUANLUANG, SUANLUANG, BANGKOK 10250 ‘u/f:\:;
TEL. 0-2717-3000-24 FAX. 0-2719-9484

Certificate of Calibration

Certificate No. : 24P1367
Page: 10of 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 : 5 Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: -
ID No.: UAE.ANV.152/2550
Condition As-Received: Used Iltem
Received Date: 05 April 2024
Calibration Date: 22 April 2024
Reference: 2404-0243WSC ‘Submitted by:  United Analyst and Engineering Consultant Co.,Ltd.
Ambient Temperature: ( 23 * 2) °C
Relative Humidity: (50 %15 ) % 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak,
Phrakhanong, Bangkok 10260
Atmospheric Pressure: 1007 mbar
used: The calibration was by direct method against Pressure Measuring Instruments

Standard according to calibration procedure CP-P10, using " DKD-R 6-1 ; Calibration of Pressure Gauges " as
a guidelines.

Condition of this result of calibration
1.Reference standards instruments :

Instrument Model Serial No.
1) Standard Barometer DPI142 1422505046

2.This instrument was installed in vertical orientation and center of the dial was used as the reference level.

Certificate No.
MP-0094-23

Due Date
03 May 2024

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

System of Unit maintail through:-
-National Institute of Metrology Thailand (NIMT)

Calibrated by :  Suksan pp!
Issue Date : 23 April 2024

Signatory :

[ 1Phalinee Prabpaipal
[ ]Sura Suwannasri
[v/] Attapol Panurach

wnms‘himuqu



Result of calibration:- Without Range : 960 hPa to 1030 hPa
inction:- ment Scale Interval : 1 hPa ( The Fifth Estimate )

Increasing Pressure

Applied Pressure (hPa) 957.13 | 968.77 | 980.13 | 990.56 | 1001.26 | 1011.35| 1022.10 | 1032.61

UUC* Indication (hPa) 960.0 [ 970.0 | 980.0 | 990.0 | 1000.0 | 1010.0 [ 1020.0 | 1030.0

Error (hPa) 2.87 123 | 013 | -056 | -1.26 | -1.35 [ 210 | -2.61

Decreasing Pressure

[Applied Pressure (hPa) | 1032.61] 1021.84 | 1010.88 | 1000.82 | 990.20 | 979.52 | 968.48 | 957.17

UUC* Indication (hPa) 1030.0 | 1020.0 | 1010.0 | 1000.0 | 990.0 | 980.0 | 970.0 | 960.0

Error (hPa) -261 | -1.84 | -088 | -0.82 | -020 | 048 1.52 2.83

The uncertainty of measurement was + 0.25 hPa

*UUC = Unit Under Calibration
The reported uncertainty of measurement was based on a standard uncertainty multiplied

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

-000-
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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 °=""‘°=°:;‘;§ s

Equipment : Dial Thermo-Hygrometer
Manufacturer: Barigo This certificate may not be reproduced other than in full,
except with the prior written approval of the head of
Model : 5 Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: -
ID No.: UAE.ANV.004/2548

Condition As-Received: Used Iltem

Received Date: 05 April 2024
Calibration Date: 10 April 2024
to 18 April 2024
Reference: 2404-0247WSC Submitted by:  United Analyst and Engineering Consultant Co.,Ltd.

Ambient Temperature: ( 25 * 3 ) °C
T NaTmi% 81 Soi Udomsuk 41, Sukhumvit Road,

Bangchak, Phrakhanong, Bangkok 10260

Relative Humidity:

Procedure used: Calibration were using in-house calibrati CP-H02 ding to
with standard chilled mimror sensor for humidity measurement function and comparison with standard
probe for function into humidity / temperature chamber.

Condition of this result of calibration

1.Reference standards instruments :

Instrument Model Serial No. Certificate No. Due Date
1) Chilled Mirror Hygrometer Dew Master 44730 21656 02 Aug 2024
2) Handheld Thermometer With Sensor 1521 AS5A339 2311238 16 Oct 2024

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

3.This Certification is traceable to the i System of Unit maintai through:-

~Thunder Scientific Corporation, NVLAB Accreditation No. Calibration 200582-0
~Technology Promation Association (Thailand-Japan), NSC-ONSC Accredited No. Calibration 0008

Calibrated by :  Chakrit jua
Issue Date : 18 April 2024

y:

[ ]Chakrit Waewwanjua
[v'] Viporn Tantiyawutti
[ 1 Unnopphol Harachai
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3 Soi Udomauk 41, Sushurt Aoad, Bangohak. Phkranong. Bangick 10260
Tal 0 2763 7828 Fax D 27TEQ 2800 www. ussconsuBant.com E-mait uasBussconsulisnt com

MULTI-POINT GAS TEST REPORT
Cert. No.: 24H752 Test Date : Sep 20,2024
Page.: 2 of 2
Result of Calibration:- Without Adjustment Equipment : Casnalvzeu(ios) Model : 42
Function: Humidity Measurement Manufacturer : Thermo Scientific Serial Number : 1182920009
Reference Stam'ia'rd UU‘:"’ Uncertainty Standard Gas Concentration Dilutor Detail
Temperature cecra(ure _t!H:m’;u:: _gR:adln "_Error of Measurement Me;sRm:ment Sulphur Dioxide (S02) 42.89 PPM  Manufacturer : Thermo Scientific
;5 ; (/:‘0'1 ) (&?;H') (/(?'QH') &3 : 6 ) Nitric Oxide (NO) 46.77 PPM Model : 146i
25'0 60-0 60 0-0 1'7 Methane (CH4) = PPM Serial Number : 1180540071
7 ¢ i : Carbon Monoxide (CO) 965.9
250 80.0 78 20 1.8 Cylinder No. : EB0159156
Expiration Date : Nov 6,2026
Result of Calibration:- Without Adjustment piration ba i —
Function: Temperature Measurement. —
Multi-point gas test data
Standard uuc* Uncertainty Reference Value (ppb) Analyzer bl)lsplay Difference Error | Percent Error|  [% Error ]
Temperature  Reading Error of Measurement (ppb)
°C) c) C) (£°C) Level Zero 0.0 0.0 0.00 0.00 0.00
0G4 o AT 072 Level 0.00 100. 100.9 .90 .89 .89
. 3 5 Y Level 40.00¢ 200. 200.8 .80 .40 .40
25.033 250 -0.033 072 Level 4 [60.00 300. 300.7 70 23 .23
30.010 30.0 -0.010 0.72 Level 5 80.00% 400. 400.0 .00 .00 .00
35.027 345 -0.527 0.72 Remark : Measuring Range 500.0 ppb Average Difference (%) .30
40.013 395 -0.513 0.72 :Acceptable Limit + 5%
T h:
UUC* : Unit Under Calibration 450 nt Gas Test Chart
The reported uncertainty of measurement was base on standard uncertainty multiplied ) 400 i
by coverage factor k = 2.00, providing confidence level approximately 95%. 2 gz
g
& 20
-00o- S 2
2 150
2 o
<
50
0 4=
0 50 100 150 200 250 300 350 400 450
Reference value (ppb)
'
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10V AN =" United Analyst and Engineering Consuitant Co., Ltd.

3 Sol Udomsuk 41, Sukhumyit Road, Bangchak. Phrakranong, Bangiok 10260

W=~ United Analyst and Engineering Consultant Co., Ltd.
—1 3 &oi Udomsuk 41, Sushumwt Aosd. Bangchak. Phrakranang. Bangok 10260

Tal O 2763 2028 Fax 0 2763 2500 www. ant.com E-mait ua suliant com Tol O 2763 2828 Fax D 2TE3 2500 www. ant.com E-mait ua suiant. com
MULTI-POINT GAS TEST REPORT MULTI-POINT GAS TEST REPORT
Test Date :0ct 17,2024 Test Date :Oct 11,2024
Equipment : Gas Analyzer (NO2) Model : 42 Equipment : Gas Analyzer (NO2) Model : 42i
Thermo Scientific Serial Number : 1182920010 Manufacturer: _Thermo Scientific Serial Number : 1182920011

Standard Gas Concentration Dilutor Detail

Sulphur Dioxide (SO2) 42.89 PPM Manufacturer :

Nitric Oxide (NO) 46.77 PPM Model : 146i
Methane (CHq) - PPM Serial Number :

Carbon Monoxide (CO) 965.9

Cylinder No. : EB0159156

Expiration Date :

Nov 6,2026

Thermo Scientific

1180540071

Standard Gas Concentration Dilutor Detail
Sulphur Dioxide (S02) 4289 PPM  Manufacturer:
Nitric Oxide (NO) 46.77 PPM  Model :
Methane (CHa) = PPM Serial Number :
Carbon Monoxide (CO) 965.9

Cylinder No. : EB0159156

Expiration Date :

Nov 6,2026

Thermo Scientific
146i
1180540071

Multi-point gas test data

Multi-point gas test data

Reference Value (ppb) Analy?:;bl))lsplay Difference Error | Percent Error [% Error ]
Level Zero 0.0 0.0 0.00 0.00 0.00
Level 0.00 100. 100.7 .70 .70 .70
Level 40.00¢ 200. 200.7 .70 .35 .35
Level 4 0.00 300. 300.8 .80 .27 .27
Level 5 80.00% 400. 400.0 .00 .00 .00
Remark : Measuring Range 500.0 ppb Average Difference (%) .26
:Acceptable Limit + 5%
450 int Gas Test Chart

— 400 4666
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50
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0 50 100 150 200 250 300 350 400 450
Reference value (pph)

Reference Value (ppb) Analyz:;:)lsplay Difference Error | Percent Error [% Error ]
Level 1 | Zero 0.0 0.0 0.00 0.00 0.00
Level 2 20.00% 100.0 100.5 0.50 0.50 0.50
Level 3 40.00% 200.0 200.7 0.70 0.35 0.35
Level 4 60.00% 300.0 300.9 0.90 0.30 0.30
Level 5 80.00% 400.0 400.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.23
:Acceptable Limit + 5%
Gas Test Chart
450

— 400 4

5
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Tol O 2763 2828 Fae 0 273 2800 www.umeconsuBant.com E-mait uasBuasconsuliant com

MULTI-POINT GAS TEST REPORT

Test Date : Oct 11,2024
Equipment : Gas Analyzer (NO2) Model : 42
Manufacturer : _Thermo Scientific Serial Number : 1191503035

| Standard Gas Concentration

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

Cylinder No. : EB0159156

‘ Expiration Date :

Dilutor Detail

Nov 6,2026

Multi-point gas test data

CERTIFICATE OF ANALYSIS
Grade of Produc

[ THAILAND!
E1580014 Referance Mumber  160-402772
21 1440 GF
24 - Plumsteady PA 2016 FSIG
3 Waha Cutlet B0
0002 NO,NOX 502 BALN Carilic

Expiration Date: Jul 065, 2031

EPA PROTOCOL STANDARD

2205-1

ik’ Dok 11K

ANALYTICAL REST
Ached
Concanirati

Requested
Concendration

Reference Value (ppb) Analy?:;:)lsplay Difference Error | Percent Error [% Error ]
Level 1 | Zero 0.0 0.0 0.00 0.00 0.00
Level 2 20.00% 100.0 100.8 0.80 0.79 0.79
Level 3 40.00% 200.0 200.6 0.60 0.30 0.30
Level 4 60.00% 300.0 3016 1.60 0.53 0.53
Level 5 |80.00% 400.0 400.0 0.00 0.00 0.00 Expiraiion Dake
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.32 4, 051
:Acceptable Limit + 5%
Gas Test Chart
450

— 400 4
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10V AN =" United Analyst and Engineering Consuitant Co., Ltd.

3 Sol Udomsuk 41, Sukhumyit Road, Bangchak. Phrakranong, Bangiok 10260

W=~ United Analyst and Engineering Consultant Co., Ltd.
—1 3 &oi Udomsuk 41, Sushumwt Aosd. Bangchak. Phrakranang. Bangok 10260

Tal O 2763 2028 Fax 0 2763 2500 www. ant.com E-mait ua suliant com Tol O 2763 2828 Fax D 2TE3 2500 www. ant.com E-mait ua suiant. com
MULTI-POINT GAS TEST REPORT MULTI-POINT GAS TEST REPORT

Test Date : Sep 4,2024 Test Date : Sep 4,2024
Equipment : Gas Analyzer (SO2) Model : 43i Equipment : Gas Analyzer (SO2) Model : 43i

Thermo SCIENTIFIC Serial Number : 1182920017 Manufacturer: _Thermo SCIENTIFIC Serial Number : 1182920014
Standard Gas Concentration Dilutor Detail Standard Gas Concentration Dilutor Detail
Sulphur Dioxide (SO2) 42.89 PPM  Manufacturer : Thermo SCIENTIFIC Sulphur Dioxide (SO2) 42.89 PPM  Manufacturer : Thermo SCIENTIFIC
Nitric Oxide (NO) 46.77 PPM Model : 146i Nitric Oxide (NO) 46.77 PPM  Model : 146i
Methane (CHs) = PPM  Serial Number : 1180540071 Methane (CH4) = PPM  Serial Number : 1180540071
Carbon Monoxide (CO) 965.9 Carbon Monoxide (CO) 965.9
Cylinder No. : EB01159156 Cylinder No. : EB01159156

‘ Expiration Date : Nov 06,2026

Expiration Date : Nov 06,2026

Multi-point gas test data

Multi-point gas test data

Reference Value (ppb) Analyz:;:)lsplay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.0 0.00 0.00 0.00
Level 2 120.00% 100 100.8 .80 .79 .79
Level 3 40.00% 200. 200.6 .60 . .30
Level 4 60.00% 300, 300.9 .90 . .30
Level 5 ]80.00% 400. 400.0 .00 . .00
Remark : Measuring Range 500.0 ppb Average Difference (% .28
:Acceptable Limit + 5%
50 Gas Test Chart

— 400 4

z

g 350

Z 300

-

5 200

£ 1m0

g

£ 100 i

50
0 &
0 50 100 150 200 250 300 350 400 450
Reference value (ppb)

Page Tl 1 endslumUAN

Reference Value (ppb) Analyz(:;bl))lsplay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.0 0.00 0.00 0.00
Level 2 20.00% 100.0 100.7 0.70 0.70 0.70
Level 3 40.00% 200.0 200.7 0.70 0.35 0.35
Level 4 60.00% 300.0 300.9 0.90 0.30 0.30
Level 5 80.00% 400.0 400.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.27
:Acceptable Limit + 5%
int Gas Test Chart
450
= 400 4
5
g 30
z 300
E 250
s 200 -7
S 150
2 0
Z 760-
50
0 2
0 50 100 150 200 250 300 350 400 450
Reference value (ppb)
 Calcxlate by Approve by
T i AT
1ena13 liianuan
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10V AN =" United Analyst and Engineering Consuitant Co., Ltd.

3 Sol Udomsuk 41, Sukhumyit Road, Bangchak. Phrakranong, Bangiok 10260

W=~ United Analyst and Engineering Consultant Co., Ltd.
—1 3 &oi Udomsuk 41, Sushumwt Aosd. Bangchak. Phrakranang. Bangok 10260

Tal O 2763 2028 Fax 0 2763 2500 www. ant.com E-mait ua suliant com Tol O 2763 2828 Fax D 2TE3 2500 www. ant.com E-mait ua suiant. com
MULTI-POINT GAS TEST REPORT MULTI-POINT GAS TEST REPORT

Test Date : Sep 6,2024 Test Date : Sep 4,2024
Equipment : Gas Analyzer (SO2) Model : 431 Equipment : Gas Analyzer (SO2) Model : 43i

Thermo SCIENTIFIC Serial Number : 1182920016 Manufacturer: _Thermo SCIENTIFIC Serial Number : 1180540065
Standard Gas Concentration Dilutor Detail Standard Gas Concentration Dilutor Detail
Sulphur Dioxide (SO2) 42.89 PPM  Manufacturer : Thermo SCIENTIFIC Sulphur Dioxide (SO2) 42.89 PPM  Manufacturer : Thermo SCIENTIFIC
Nitric Oxide (NO) 46.77 PPM Model : 146i Nitric Oxide (NO) 46.77 PPM  Model : 146i
Methane (CHs) = PPM  Serial Number : 1180540071 Methane (CH4) = PPM  Serial Number : 1180540071
Carbon Monoxide (CO) 965.9 Carbon Monoxide (CO) 965.9
Cylinder No. : EB01159156 Cylinder No. : EB01159156

Expiration Date : Nov 06,2026

Expiration Date : Nov 06,2026

Multi-point gas test data

Multi-point gas test data

Reference Value (ppb) Analyz:;:)lsplay Difference Error | Percent Error [% Error ]
Level 1 | Zero 0.0 0.0 0.00 0.00 0.00
Level 2 20.00% 100.0 100.3 0.30 0.30 0.30
Level 3 40.00% 200.0 200.8 0.80 0.40 0.40
Level 4 60.00% 300.0 300.7 0.70 0.23 0.23
Level 5 80.00% 400.0 400.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.19
:Acceptable Limit + 5%
Gas Test Chart
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Reference value (ppb)
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Reference Value (ppb) Analyz(:;bl))lsplay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.0 0.00 0.00 0.00
Level 2 20.00% 100.0 100.7 0.70 0.70 0.70
Level 3 40.00% 200.0 200.4 0.40 0.20 0.20
Level 4 60.00% 300.0 300.8 0.80 0.27 0.27
Level 5 80.00% 400.0 400.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.23
:Acceptable Limit + 5%
int Gas Test Chart
450
= 400 4
5
g 30
z 300
E 250
s 200 ot
S 150
2 0
Z 760-
50
0 2
0 50 100 150 200 250 300 350 400 450
Reference value (ppb)
Page 10 1 endsluemuny
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CERTIFICATE OF ANALYSIS
Grade of Product: EPA PROTOCOL STANDARD

Cisstomar: AR LIGUIDE [THAILAWD)

LFD--
Par Number EQSMISIEISA0014 Refenmnce Mumber
Cylingder NMurmbes: EBO182121 Cyfirdes Vaolume:
Labaratary 124 - Plumstmadwile - PA Cylindes Prassune.
POV Mumpee ANZ0E3 ‘Wake Cutlet
Gas Code CO002 NONOX 502 BALN Cartification Date

1E0-402 7722051

1440 CF
2016 PSIG
1]

Jul 08, 2023
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ANALYTICAL RESULTS
Campaonart Reguested Achaad Protacel Tobal Ralative Assay
Concendration  Concentration Mithied Uncartainty Dates.
(G 1003 FPM 1004 PP (=] - 0.9% KIST Temmazk DGR, ATOSRIEY
NITRIC COOOE 1005 PP 100 2 PR ot #i- 09% NIST Temoentie DRTTA02], CTOECID
SULE LR DOXIDE 005 PR 1000 FRR (i 1A% MIST Troceatle DRETRTY, ETOSEY
CARBON WORNOEDE 200.0 PPM 196.2 PPR Gl =-1.2% NIST Tracsasie DRTEE
CARBON DITIXICE 2500 % TEEI % (5] #- 1.2% MIST Trocsstie [ Shale s
SITROGEN Bnlancs
CALIBRATION STANDARDS
Type Lot D Cylimdor No Concentratsan Uncartainty Expimiion Dake
13 FdanzIne (= ok 54,36 PP KITRIC DHIDEMTROGEN =A% Jan (4, 051
FRW cEHga APE1STAME 100 1% PP MITRIC QX IDENITROCES =-03% Fen 28, 2006
G ATy CeTsaaet 8,52 PP NITRIC CRIDEMTROGEN A% Agr 25, 2001
Fitd 240 DV 360 15,41 PPM NITROGEN DIDMIDETAIR - 13% Fuab 17, 30023
GHIE 161400202002 ERON T AR PR NTROGEN DICKIDEMTROGEN w-1EN Sep 20, 025
HTEM re) AL 07 50 PPR BULFUR CIOXIDEMNTROGEN e 08% o 01, 2627
=] el [l T4BAT FPM CAREDM MONDEIDEMITROGER H-T2% [mc O, 2008
NTRM 130606-07 GLAN Ty 123,298 % GARRCN DICODENTROGEN - 08% ey 1 BIRE
Tha SAM WTAN. PR o AGW S5ESD Alas 4 38 & MESISACE 13 the G susd i e SELay ARE 331 par of e an
ANALYTICAL EQUIPMENT
Inirument/Make/Modal Analytical Principle Last Multipoint Calibration
Micobet S0 FTIE AUPROTIRAS DI FTIR Jun 18, 2123
BIEWEME LLTRAMATEE M1-CB-180 HEiR Jun 14, My
Mookt S50 FTIR AUFZ0 10245 NO FiR Jun 25 H0E
Sicolet £550 FTIR AUPIOTNZAS NOE FTIR Jun 15, 2023
waevlet iS50 FTIR AUPE010245 202 FTIR Jyn O, 3057
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List of Instruments Certification for Air & Noise Quality Analysis

No.|  Instrument/Equipment

Parameter

Manufacturer

Model/Serial No.

Calibrator

Certification

No.

Date of

Calibration

Due date of

Calibration

Remark

Stack

Pre-Test Console

Total Suspended Particulate
Antimony

Arsenic

Copper

Lead

Mercury

Chlorine

Hydrogen Chloride
Sulfuric Acid
Hydrogen Sulfide
Xylene

Cresol

Apex Instruments,

USA.

XC-572-V

0807047

Envi Equipment Service Co., Ltd.

E24-080074

26 Aug 24

25 Aug 25

~

Flue gas Analyzer

Sulphur Dioxide

Carbon Monoxide

Testo

Testo 350

60899617/701

Entech Industrial Sulution Co., Ltd.

G 670763

31 Oct 24

30 Oct 25
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DifTerence For Grestar Values

Calibration Certificate

Certificate No: G 67753

ENTECIH

Deffarance For Groater Yaiue

Calibration Certificate o

LAt

Certificate No.: G 670763

Dabe of lssue @ 31-Oct-24

Imstrument description 1 Flue Gas dnsbpeer

Instrument model 1 Tesio 350 New

Instrument serial r. T BORTSG1 MO

Combrod unit serial no. 1 C0SSHILTL

I b, oF coatrol . 1 LAEEFML 00X 2580

Manufactures i TesioSE & Co. BGak

Probs description ¥

Proks model 1

Prabas sarial no. R

Curstomes name 1 United Araiyst and Engineering Consultant Co., Lid,
Castamer addrass T 81 50 Udomsu A1, Sukbumyit Rd, Bangrhak, Phrakhanong, Banglok 10260

Totsl pages of certificats : 1 Fuses

Recaiving no. Lasizzl

Recriving date. : 000

Parameter of calibration : e CaliwadorDisygen 3,500,084, 21.00 S, Carbon Monoside BLLR,300,1007 ppm
ieDgu Dicekda 30,68, B8, 3019 porm, Niric Cosde 30,0, 1515, JELS pom,
Bulpinr Dicsdele 50,35, 1008, G028 ppm)

Condition of UUC, § o Wesd
Ambient condition ¢ Mllof the Messurment ware canss! ut the stabdined (sbotery
Tosnperatag 133 £59C
Humicity =55 i 15 MR
ealibration place Y A7RR So AT Yaoek 4B, T Laksl, Bangkok 10210

Calibration procedure now 1 Thes instrusent ves cabbrated by comparson with Standan gas medune sooordng
I cafioration Wiek: Instruction. no. WI-CL-28-C

The calfvaiinn ceniiie axpandind Lrcnraiy of mersurament i stated a5 the sbandend woaedanly of masesuent
Mt Sy Qv RO ke, oot W 3 exTal o for ) cemeesage, b o a5

s cortibicate & apobe oty o Nem e fast Embunmenia aomition,

s Caliantiovy Certificate dan ol Je reponibaoeer oo ey o R excel nall) i e o e g defavaliovy
AN SIVICANS WANOUT ST anes see o k! de! e restots Al ol S e e puesterdcataten

This calivaation certifione clcramienits v Facelsiy (o ndvired Sfanciar, winclh sl messremen Aconing i the
st Syster of L {51
Date of calibration 1 MOl

He Nengluck Wongsatien
Technical Manager

(. Lt

References  (Table 1}

F-CL-00-C R B

ENTECH INDUETRIAL SOLUTION CO,LTD.

v Date J8/01E

l.enm':'l:ianu

Fape1nod 3

7121 Bal AT Yemi 4R

. Lakm, BangkoR ME10 THALAND Tel 007758285 Fax -277T3-850%  imlo@smachcnih

Toon |0 SIOGEIN0BHET  weewandoch oocth

Stamdard Cartificata Ne. Wandor Dwia data
Coepgen {02 ) 250 % Vel PR Linde Fhgd?
Ceepgen | 03 ) S84 3 ol G-0113-29 Nimt Oi-Aug-29
Cooygen [ O2 ) .02 % Wol CG-D0H4L-22 it L0-Feb-27
Carkon monowide ( C0 ) 80,18 pom CG-0002-24 L] HE ]
(Carbor morgedde ([ OO ) 302 ppm 1915/2% Linde Lh-Jun-25
Carbor moresdde { OO ) LT pom 187024 Lincle 17-Jun-26
Rrogen Dicoade { MOD ) 3068 ppa 83Z2e Linde D8-Sep-26
MErngen Ducosde § MOD ) 610 ppm 133034 Lincka Al -Ag- 6
Mirogen Dicdde ( MO | 2019 ppm 197523 Linche PrsiT
Milrie Qe { MO} 300 ppm CG-00E5-24 ham 06-May-26
M Creade { N0} 1515 pom ol6Lz3 Lince T3S
Mitric Coede | MO} 1225 ppm 197433 Lincka L5
Suiphr Dicodde | 502 } 5036 pom 2004728 Linde L2
Sulplnr Diceddle { 502 } LDRE pom LT Linde D24
Suiphvr Diseade { 507 ) 6006 pom T Lincia ks
Misigured room condetioes
Tangsratun 1 3 °C  Hamaey 1 ETA WRH Prassure IR mbar
Calibration conditions
G Temperature B % Fowre o 1200 midee Gas prassum 10135 mhar
CaBitration Results [Without adjustment)  (Takie 2)
Standard Mean of Uncartainty
Parameter of Standard o Errar i)
02 {%val) 50 2AE 0.0 &5
02 vl 9584 95 06 ¥
07 (s} 2102 2114 [ K a3n
0 [ppenl BLLE T 118 kX
€0 {ppm] ) Er) L &0
0 {ppm) 1007 1005 -2 ¥
W2 (ppmi .68 23 142 B0
N2 (g} 8LA Bas 12 B0
NOQ [ppm} ] 0.2 4.7 2
RO (ppm) X n 10 o
NG (ppin) 1515 154 15 B0
O (gpm) s m 15 12
502 [ppm} 3,36 3 LES) 640
502 (ppm} Y] i 02 (1]
502 (ppm) EHE w03 11 12
Roeenark ; 1 cmelmal = | S, | pmoymal = 1 ppm., Sersor 00, MO, 500 MNaw Sensor
End of Report
FRACLOS-C e i 200 Insaed Date TN A6
enaslupunu

ENTECH INDUSTAIAL SOLUTION CO.LTO.
171121 ol Ngamwangwan 87 Yamh 48 Toorgeonghong, Laks, Banghok 10210 THAILAND Tal O-27T70.B888  Fux 0.2770-B308  rn@emech 00,
Tax (D - IPOSEIEIMEENT  wwwenHichzn th




List of Instruments Certification for Air & Noise Quality Analysis

No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration | Calibration
Workplace
1 |Sound Level Calibrator Calibrate Sound Level Meter Svantek SV36 Innovative Instrument 24-ACT-091 26 Jun 24 25 Jun 25 -
(Acoustic Calibrator) 107224 Co.Ltd
2 [Sound Level Meter Lreqs s Lamax Rion, Japan NL-42 Sithiporn Associates Co., Ltd. ACL24155 30 May 24 29 May 25 -
00709656
3 [Sound Level Meter Lacg s e Lo Rion, Japan NL-42 Sithiporn Associates Co., Ltd ACL24168 6 Jun 24 5 Jun 25 -
01010785
4 [Sound Level Meter Lses s Lo Rion, Japan NL-62 Sithiporn Associates Co., Ltd. ACL24154 30 May 24 29 May 25 -
00901703
5 |Sound Level Meter Lpeq s s Lamax Rion, Japan NL-42 Innovative Instrument 24- SLM-206 25 Jun 24 24 Jun 25 -
01010779 Co.Ltd.
6 [Sound Level Meter Laeqs s Lamax Rion, Japan NL-42 Sithiporn Associates Co., Ltd. ACL24167 6 Jun 24 5Jun 25 -
01010783
7 [Sound Level Meter Lscays s Lionan Rion, Japan NL-42 Sithiporn Associates Co., Ltd ACL24162 4 Jun 24 3Jun 25 -
00409178
8 [Sound Level Meter Lpens s Lo Rion, Japan NL-42 Sithiporn Associates Co., Ltd. ACL24164 6 Jun 24 5 Jun 25 -
01010780
9 |Sound Level Meter Lpeq s Lamas Rion, Japan NL-62 Sithiporn Associates Co., Ltd. ACL24161 4 Jun 24 3 Jun 25 -
00409177
10 [Sound Level Meter Laeqs s Lama Rion, Japan NL-62 Sithiporn Associates Co., Ltd. ACL24153 30 May 24 29 May 25 -
00511775
11 |Sound Level Meter Lscs s Lioman Rion, Japan NL-42 Sithiporn Associates Co., Ltd. ACL24157 30 May 24 29 May 25 -
01010778
12 |Noise Dosimeter Noise Dosimeter Svantek SV 10415 Innovative Instrument 24-NDM-077 21 Mar 24 20 Mar 25 -
106063 Co.Ltd.
13 |Noise Dosimeter Noise Dosimeter Svantek SV 10415 Innovative Instrument 24-NDM-169 15 Jul 24 14 Jul 25 -
67628 Co.Ltd.




List of Instruments Certification for Air & Noise Quality Analysis

No.|  Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration | Calibration
Workplace
14 |Noise Dosimeter Noise Dosimeter Svantek Sv 104 Innovative Instrument 24-NDM-180 16 Jul 24 15 Jul 25 -
143226 Co.,Ltd.
15 |Light Meter Lux Extech Instrument, 407026 Innovative Instrument 24-LXM-078 25 Mar 24 24 Mar 25 -
Taiwan A 056634 Co, Ltd.
16 |Thermal Environment Monitor Heat Meter 3M QuesTemp 32 Innovative Instrument 24-TPM-349 6 Aug 24 5 Aug 25 -
TPQ020023 Co.Ltd.
17 [Thermal Environment Monitor Heat Meter TSI QUEST QuesTemp 34 Innovative Instrument 26-TPM-320 16 Jul 24 15 Jul 25 -
TEX040019 Co.Ltd.
18 |Thermal Environment Monitor Heat Meter TSI QUEST QuesTemp 32 Innovative Instrument 24-TPM-149 21 Mar 24 20 Mar 25 -
TPWO010011 Co.Ltd.
19 [Thermal Environment Monitor Heat Meter 3M QuesTemp 32 Innovative Instrument 24-TPM-369 15 Aug 24 14 Aug 25 -
TPQ020022 Co.Ltd.
20 |Thermal Environment Monitor Heat Meter TSI QUEST QuesTemp 34 Innovative Instrument 24-TPM-320 16 Jul 24 15 Jul 25 -
TEX1200200 Co.Ltd.
21 |Thermal Environment Monitor Heat Meter TSI QUEST QuesTemp 32 Innovative Instrument 26-TPM-371 15 Aug 24 14 Aug 25 -
TPW020001 Co.Ltd.
22 |Primary Flow Calibrator Calibrate personal pump TSlInc 4146 Innovative Instrument 24-AFM-092 15 May 24 14 May 25 -
41462317052 Co., Ltd
23 |Aneroid Barometer Hydrogen Chloride Barigo, Germany - Technology Promotion Association 24P1145 9 Apr 24 8 Apr 25 -
Sodium Hydroxide (Thailand-Japan)
Lead
Ethanol
Acetone
Methyl Acetate
Methy! Ethyl Ketone
24 |Digital Thermo - Hygrometer Hydrogen Chloride Digicon TH-02 Technology Promotion Association 24H1484 15 Jul 24 14 Jul 25 -
Sodium Hydroxide 435031145 (Thailand-Japan)

Lead

Ethanol
Acetone
Methyl Acetate

Methy! Ethyl Ketone
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Certificate of Calibration

Cusiomer

Mamme UNITED ANALYST AND ENGINEERING Certifiente No - 24-ACT-041
CONSLILTART €0, LTI, Rrguesi Mo - Req 20241380

Address A1 Sui Udomsuk 41, Sskhumvit Roal, Bangehak,

Penkaning, Banghok 10261

Uit Unider Calibraniss Detais

Messurement item Adgvusie Callbraion Class 1
Manulnciurer SMANTEK Range : 44, 11448/ 1HK Hz
Mesdel SV 3 Tusirumsn Stk - Usad

Serlal Mumber 7224

D s LIAEEFM. 1712564

Calibration Emvironmsend and Dhvlails

Temperature B2

Humidisy: 132 X *RH )

Bapnmetric Pressure 1Y =100 hFa )

P v Datg 24 June 2024

Calibeation Dz - 26 June 2024

Locativn of Caltbestion - LAR | Avosale

Ualibeation Procedure  © brehouse meihod CP-ACT-02 based on [EC 68422007 Eleciroacoustics = Soumd calibeaiors

Reference Mandar] Ml Serial Nonher Traveahls Phae Calibraiion
Sound Calibrator SY 35A 33074 EEI 12 June XI5
THE Mealtinener 01E 147765 MIMT 16 Ja v 02§
Traceshility This cemiflease providoss traccabilny of measuremess 10 recognized nathonal stasdard mnd (o the

realiztion of e inlomational Spstem of Units (551

Mate

The reponed uncemsisry is based on stardard uncerainty mulripliod by the Coverage Facwor & =2, providing a level af

sunflidence approsimaich 95 %

Calibrased By ; e Appraved By o i
M, Mappadon  Luangar Mr. Pasil Mathavum

Service Cabitewtion Enginser Calibration Englnesr Sapervisor

Isse Date 26 June 2024

.
S O S O — u......mm‘.df...lﬂflﬂ.'lﬂuﬂ‘mqu

R AR-ACTATE R 5 s e SEI

INMLCATING INSTRUAMENT CAL IR AT LA

S BT 1) AR AN AR hﬁm m
A S PYALTSAML T PR ARAY, PRCVISD 1 e THALL A Wil e sl b §-fe

A 1 et
ACENEDITED

Cerlilicate No . 24-ALT-08%]
Request No - Reg=2024-1380

banidiil s bl Calibration Results : Wiihom Adjusimen
Calibration Ramge Wiihmes Adjusimess (11} Adgnment (dl Uneeriakmy | Acerprance s
) Measiired s fated v alur Meawared Uheviaind valuy | & dB Class 1 & dB8) Rerle
U4 AR 7 |IHH] He gl aax = = o4 135 Paos
[RETE RRTUING B 405 LILL - [FRE] (&L} P
Frequemes of Sound pressure level
Calibration Rangse Withoue 4 u v | A Fimir
(Hie) Measured (Mizh|  Deviwied | Messared (Hed | Deyiated (£ Class 1 {8 %) i
G4 4B 7 1000 Hy [LLUTE] (R - - IR0} 70 Pass
I 14 1000 My FiHHL) () - - ] 070 Pass
Tatal Harmoni: Dasioriism plus Noise of Seand presure level (THO=N %)
Calibrarion Rangr WWithsat A A Ungeriainty | Acorpance lwd
(Hz) Mewsured (%) Aensmred (%) (£ %) O 1 (£ %) L
S B/ BOUHE Hiz ax . D40 25 Pass
154 4B ! DDA He o - (B L5 Pass
N
Maximmm-peraivied
fusdion Uncertainty of measwrement
Sound pressere bevel LALE 3
Frequency 020
Tatal demoraon+ notse 500,

- atephannce B i 1ESOOAR2 2001 Clasa |
Ths cabbruton reeaks oo bals (6 albvasd jreves s oo e

+ Toe cuEmon pe1at o baie (b worrophess salss soimcivn

e e AONENTINATUAN

TR0} ey B4 hsan e BRI



SITHIPORN ASSOCIATES CO., LTD. A

I AT IRSTHUNMEST € SUIHRA TS | AN g\“_—lﬂi
A AR . CALIBRATION LABORATORY SITHIPORN,
Ry sl :.‘:,‘,‘u, Al 4E1-45)! Sirinhorm Anac, Bangbm i, Songpiud Baeghoe, 9700 Thaland ?{fﬁ;

e
Tl 428 2495 1t Fmal ; ol rotongsitiprem cam Frt ey

Certificate No : 20-ACT-048]

Heguest Mo | Rog-21124-1 55

Decishan Hale for Scaremems of Cenformeny

Tiee srndardchoasssion rads smaplenan! 2 o enssrmmec o confonesty s ek rad o rek vl v sppdind g 1L AL -8 0% 2300 Craame v b beprang

o Urypnrs w e Speceiinre as by Fig. ol daweren

om ol o wmrriin O reessarr e |9 9% 1 widen b ket

Fafl - The wemarercnt s phas the cypaadod urorandy mif 3 35 omverage probatabiy woe: wsde o Sl
] ]l o Lippes lmit
Wi viilug L. i
3 L
5% uspanded wncensing -I |
[
= % 5 Moeninal

Lerwar imit

End of Calibration

i it e AP T LUATUAN

AR 4 T W s e B

Cert. No. : ACL24155
Pages @  lof8

Calibration Certificate

Equipment :
Manufacturer :
Maodel @

Serial No.:

1D No.:

Condition As Found :

SOUND LEVEL METER

RION

NL-42/ Micraphane UIC-52 / Preamgplifier NH-24
DOTOEASE S LRBOZE f 01207

UAE EFML0212564

GOOD

Customer UNITED ANALYST AND ENGINEERING CONSULTANT (UAE)
81 S0I UDOMSUK 41, SUKHUMYIT ROAD,
BANGCHAK SUB-DISTRICT,
PHEAKHANONG DISTRICT, BANGROK 10260
THAILAND,

Loeation : *

Ambient Temperature ; {2303 ©

Pressure ¢ [ L3 +£3) kPa

Relative Humidity : [ 500 2 ) £

Recelved Date ; 10 MAY 2024

Calibration Drate : 30-31 MAY 2024

Dt of Lesue @ {4 JUNE 2024

Calibrated by : Mathakam Pleutpaisan

bercrilry 7 A
1

{ Thanakul Petchurai

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

ather than in fill, except with the prior written approval of the head of Calibration Labarasory,

I.Oﬂiﬁ‘ﬂlllﬂ‘JUQN




SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

453451 Shrinthom Rood, Bangournd Bergpiue Bangesk, 10700 Thalond
Tod, +68 243 g0 Emal - ol atienguthishon com

SITHIPORN

associates

MEBC-TISETIS 17025
CALIRATION D154

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

AxF- 45 Sirintneen Saae Bargbuime, Dongpiud, Bengkoe, K700 Thalond
Tial 488 1433 833 Efmail : calibrationfisthiphamoom

SITHIPORN),
associates
mﬁ"l-l"i%‘:

Calibration Procedure : CP-AC-0]

Calibration Methad :

Cert. No. : ACLI4155

Jub M.
Fages

This equignsent was calibrated by follow on [EC-51672-3 {2003) Standard for sound bevel meter (SLML

The SLM had tests 10 Acoustical and Electrical signal tesis of frequency weighting with Anechoic chamber sd Reference

Standard [nstruments.

= VORTACHITL
lal&

Far iests results of esch isems were made by observation of cach Instnaments displuy and also with SLM's display.

Condition of this result of calibration
L. Refierence Standarnd Instruments -

Insirament Dile]
Waveform Generator 332104
Waveform Generator EELIRT:]
Diigitnl Multimeier 134614
Digital Multimeder 3461 A
Diigitul Multimeser 34461 A
Frogrammuble Alienasior MAT-1070
Cotwdenser Micraphone 4180
Measuring Ansplifier MA-4ZKAl

Serial Mo
MY4800 7078
MY32302742
MYSI220004
MYS1220076
MYGO(24273

62100114

2077000

G405

Crt, Mo,
EF-000%-24
EF-)007-24

EEL.RP 210267

EELBP 200267

EELBJ 220267
EF-0008:24
AA-T001-24
AA-3001-24

Drue Date
05-FEB-25
05-FEB-25
13-FEB-25
I5-FEB-25
L15-FEB-23
D5-FEB-25
12-FEB-25
05-FEB-25

2. This result of calibration was fvund acourate as shewn on date and place of calibration fior this calibrased isem only,
3. This certificate is iraceable to the intemtional system of uidt maintained of :

5.1 Maronal Institute of Metrology (Thaikand ),

3.2 Thailand Instieute of Sciemific and Technological Rescarch (TISTR)

N3 | VAN
= !

Cerl. Na. : ACL24155
dab Moo 1 VCATACINTL
Pages @ 3ol

summary of Measurement Result ;.
Uncertainty Maximum-permitred
Parumeter i uncertainty of
measarement (i)

1. Ahsaluste sensitivity 02 MNA
2. Sclfgenerstod nosse 0.2 WA

3. Acoustical signal fesis of frequency welghii
125 Hz 03 0.6
1000 Hz 0.3 [
BO00 Hz n3 0.7

4, Flecirical signal fesis of frequency weight
For 10 Hz 1o 4 kHz 03 ]
For = 4 kHz w 10 kHz 03 o7
Far = 10 kHz io 20 kHz L
3. Froquency and time weigltings s | kHz 02 02
6. Long - term stahility i1 0.l
7. Level linearity an the reference level mnge 02 0.3
. Level lineariy imchuifing the level range control 02 [ik]
9. Tame burst respanse 02 03
11, Peak C sound level [ 035
1. Overhoad indication 02 025
12, High level siability (Y] nl

Lanm-%%u
?';'




SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

SITHIPORN

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

SITHIPORN,

ABEASV Sirinthaen Bood Bangtumna Borgpied. Bangkok, 10700 Thaimnd
Errail; cabtrotionisthiphorn.oom

Tol +88 7433 8331

associates

Tol #6 2493 833

asit- 4541 Sirinthoen Road Bangbumne, Bongpiud, Bangkok, W00 Thalland
Ermai: coliaration@sithiphormoom

associates

LTI TIS 1TO2S
CALSAATION §i54

Cert Mo, ¢
Joh Mo
Papes
Result of calibration ;.
1. Absolute sensitivity
Rufercnes Measured Aceepiance
Acoustic Signal Valse Deviatian Lt
LB ) (dB} {dB } (i)
3.5 (93.94) 93.9 oo 40,3
2. Sell-generated noise
2.1 Mormal test
Mensired Valie
(B )
148

2.2 The macrophons of the sound level meter was reploced by electrical signal inpus device

Froquency Measured value
Wiighting (dB}
A - weight 134
© - weight 19.7
Flat 5.1

3. Aconstical shgnal tests of frequency weightings

Mleter free-field acoustic respanse at & level of 84 dB

ACL24155
¢ VCETACHT

Frequency Dievintion from varioes frequency weighting response curve (dB)
(2] Flat C-weight A-weight AT
Limils
125 o 00 0.0 +L.5
1000 0.1 L1 0.1 = L0
BOOD 12 1.3 1.2 5.0

lﬂﬂﬂ']f‘hi )
Jiy A o

#. Electricul signal tests of frequency wekghilngs
Weiphting netwark response with relative to 1 kHz

Cert, Na.
Jub Mo

Pages

: ACL215S
1 VIORTACDOTL
: Sol§

Frequency Deviation from various frequency welghting resporse curve (dB)
i) Fiat Coweight | Avweight Aot
Limits
(3] 0l -1 A1 =20
125 LA L] L] +1.5
230 00 ol 0.0 #l.5
500 0.0 i} 0.4 +1.5
100 0.0 Q0 0. =10
2000 X1} [} 0.0 =20
4000 [} (1] 0o 3.0
B000 o0 ol . +54)
5. Frequency and time weightings at 1 Kz
5.1 Frequency weightings at 1 kHz
Anticlpated | Measured Drerviabed Avceptance
Froquemcy Value WVilue Value Limits
Weighting (B ) [dn} (4B} (dB )
A - weipli 0.0 4.0 0.0 +0.2
C - weight Ean] 4.0 0.0 +0.2
Flat 0l 94.0 00 +0.2
5.1 Time weighting a2 | kHz
Anticipated Messured Deviated Acceplance
Froquency Valoe Valise Value Limits
Weighting (dB} {dB ) (i) (dn )
Fast B 4.0 ik =]
Shaw 4.0 Q4.0 i +01
Leg 4.0 94.0 00 00
6. Lomg - term stakility
SLM Display | SLM Display | Devisted | Accepanee
Frequency at initial i flnal Walue
Waighting {dH )} (d) (B )
A - weight 940 L] 00

Limits
(dE ) '
TR




SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

4E-AB Srrahoers Road, B

Tol +88 2433 8331

w, B e, gk, W00 Thakond
]| eofibrotiangisl hphamoom

SITHIPORMN

associates

MECTIS-TIS P02
R AT B8

SITHIPORN ASSOCIATES CO., LTD.

CALIBRATION LABORATORY

atit- 45t Sirinthwom Road, Bangburnny. Bongplud, Banghok, 10700 Thalond
Ermai: colioraticn@lsthiphernoom

Tl &05 2433 B3

SITHIPORN

associates

NELTELTE 17005
LRI (Fal

7. Level linearity on the reference level rumge

Value Value Vahae Limirs
(dB} (dB) (a8 ) (4B )
1370 [Exil'] oo =11
1360 156,00 (o LI
135.0 135.0 k0 =11
134.0 1340 o = 1.0
133.0 133.0 0 £1.0
1320 132.0 00 £1.]
131.0 1310 0.0 1.1
1260 1290 L) £1,]
124.0 124.0 L] 1.1
1130 1194 0.0 1.1
114.0 114.0 a0 &l
KO 10841 a0 1.1
04,0 104 A wll
200 o a0 1.1
4.0 440 i1 1.1
8.0 B&.0 010 £1.1
O B0 04 £ 1.1
TR 80 04 +1.1
T 74.0 L] £ 1.1
(2] 9.0 04 +1.1
&0 &4.0 LiLi] + 1.1
0 8.0 0.0 +1.1
0 540 0.4 + 1.1
4940 9.0 0.0 +1.1
4410 H.0 0.0 1.1
540 o 0.0 k1.1
340 M0 0.0 # L1
o E 01 # L1
X0 0.1 i 1.1
pr X1 81 1 %11
pafi] ni 2 =11
6.0 263 0.3 1.1
230 253 .3 kLl

Cert. Now : ACLZ4155
Job Now  ; VOETACOOTL

Pages 1 Gal§

lﬂﬂﬂ']'ﬂli z)
i

Cert. Mo : ACL24155

Job Moo VOETACDOT]
Pages : Tol8
B Level linearity Including the level range contral
Aticipated | Measured | Deviaied | Acveptance
Fange Vabue Value Value Limiis
(di ) L dB § L dB } {dB}
Aty 4.0 4,00 0.0 #1.1
9, Tone burst response
Time Toere barst Anticipated Measured Dreviated Acceplance
duration, Th Cyele Valise Valie Value Limits
Weighting (ms ) (B ) (4B} (dB} (dB)
.25 1 108,00 1.8 Al 5.50
Fast 2 ] 117.0 1170 [ 1.0;-2.5
2060 B00 134.0 134.0 04 k1.0
Gk 2 8 L08.0 108, [0 Q. 15;-5.0
200 D 127.6 137.6 o +1.0
0.25 1 9.0 GRS 1 15;-5.0
SEL 1 ] 1080 10E.0 0.g 1.0;-25
200 B 128,00 128.0 X1 =10
10, Peak O seund level
Mumber af cycle Antiedpared Mueasured Dieviated Acceptance
in Value Vahue, Lepeak Valug Limits
st abgnal (dB ) (dB § {d ) [ dB )
Cantinuous 133,00 133.0 0 £3.0
Oz 136.4 136.2 =02 3.0
Number of cycle Anticipated Messured Devianted Acceplans:
in Walue Value Value Lirnits
tesi signal (dB) (dB ) {dB ) {dB )}
Conringous 133.0 133.0 0.0 2.0
Poaitive hall cycle 1354 13532 02 £2.0
Megative half eycle 1354 1352 042 2.0

onNdans | A
ey




Tal +£6 2433 B33

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

451H-4E11 Srintham Roas, Bangturng, Bangakid, Bongkak, 10700 Thotlkand
rnail | calibratianifiisithiphom com

SITHIPORN

assoclates

MEC-TISHTIS 17005
CALBRATION T34
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11, Orverlosd indication
Measured valae | dB ) Deviatsd Acceptance
Pasitive: Megative Value Limits
one-hnlf cyele | one-half evcke (dB ) (dB1
896 B9 -0l *1.5
12, High level sibility
SLM Display | SLM Display |  Deviated Accepiance
Frequency atinitial at fires] Value Limits
Weighting {dBy (di) (dB ) (B )
A = wight 137.0 137.0 0.0 #).3

The reporied uncertamty is based on o stindard uncerminty mailtipliod by coverage factor k = 2

o any value fallowing ealculstionproviding a lavel of confidence of approximately 95 %

End of Calibration Certificate
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Calibration Certificate

Equipment :
Manufacturer ;
Model :

Serial No.:

1D No.:

Condition Ax Found @

SOUND LEVEL METER

RIOM

NL-42 / Microphane UC-52 / Preamplifier NH-24
O1000TRS 7 194340 7 14663

UAEEFM 08872563

GROCHY

Castomer : UNITED ANMALYST AND ENGINEERING CONSULTANT (UAE)
E1 S0 UDOMSUK 41, SUKHUMYIT ROALD,
BANGCHAK SUB-DISTRICT,
PHRAEHARONG THSTRICT, BANGEOK 10260
THAILAND.
Location : =
Ambient Tempernture : (230 +3 ) 'L
Pressure : (I00L3 =3 ) kPa
Relative Humidity : { 50,0 =30 ) b
Received Date : 15 MAY 2024
Calibration Date : D6 - 07 JUNE 2124
Dute of lssue : 07 JUNE 2024
Calibrated by : MNazhukorn Pisuipaisan
Approved by =

Yy

{ Thanpkul Petchurni

This centificate is isswed in sccordance with the requirersents of ISOTEC 17025 standard, may not be reproduced
wiher than in full, except with the prior wriiten approval of the lssad of Calibration Laboratory.
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Calibration Procedure : CP-AC-01

Calibration Method :

This equipment wos calibraced by follow on [EC-61672-3 (20031 Sandard for sound bevel meter (SLM).

The SLM had tests 1o Acoustical and Edectrical signal tests of frequency weighting with Anschobe chamber and Reference
Standard Instrnaments,

For tests results of cach items were made by ohiervation of sach Instruments display mnd also with SLM's display.

Condifion of this result of calibration

I Reference Standard Insoramsents ©
‘Wavefirm Generator 352104 MYAERITOTH EF-0009-24 05-FEB-25
Waveform Generator EERIAN:S MYS5Z2302742 EF-0007-24 D5-FEB-25
Digital Multimeter IME1A MYS3220004 EEL.BF 210267 13-FEB-1%
Drigital Multimeter 3361A MY SR2I00TE EEL.BP 200267  15-FEB-13
Driggital Multimeter 4a1A MY 024273 EEL.BF 2240267  15-FEB-25
Programmable Anenuater MAT-1070 B21001 14 EF-OHNI8-24 D5-FEB-25
Condenser Microphone 4180 297740 AA-1001-24 12-FEB-15
Mensuring Amplifier HNA-ZEAL 45095 AM-3001-24 05-FEB-25

2. This result of calibmbion was found accurate a3 shvam on date and place of calibratbon for (s ealibrased iseon anly,
1, This certificate is traceahle to the internations] system of vt maintsined al @

3,1 Natiomal mssitute of Metrology (Thailasd ),

3,2 Thailand Institute of Sciemtific and Technalogical Research (TISTRL

Lﬂ@ﬂﬂémg
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Summary of Measurement Result ;.
Uncertainty Mazimam-permitted
Parameter mmcertainiy of
(B
megsurement ()
1. Absolute sensitivily 02 NA
2. Self-generaied noise 02 HA
3. Acoustical signal tests of frequency weightmgs
125 He 03 0
L1000 Haz &3 )
R0 Hz [} 07
4. Electrical signal tests of frequency
For 10 Hz 1o 4 kHz 0.3 L
For =4 kHe to 10 kHz 3 !
For = 10 kHz to 20 kHz L
. Frequency and time weightings at | kHz 62 0.2
5, Long - term stabiliny 0.1 0.l
7. Level Hissarnty on the reference kevel range 02 3
8. Level lincarity including the level range eonrol 2 0.3
9. Tane burs) resporse L0¥ 0.3
10, Peak C senind level .2 0.35
11. Owerlond indication 02 025
12, High level siability 1 0.
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4 Electrical signal tests of frequency wekzhilngs
Result of calibration ;- Weighting network response with relative to 1 kb
1. Absolute sensitivity Frequency Deviation from various frequency weighting response curve (dB)
Ruforesice Mcusmed Avoeptance L) Flae Coucight |  A-weight "m"
Acoustic Signal Walue Dieviation Limnit 51 01 o1 a1 210
LdB} fdn) L fdn) 125 -0 0 (1) 1.5
LR L 0 gk 250 0.0 00 .1 +1.5
S0 0.0 0.4 «0.1 1.5
1, Self-generated noise 11400 L [} 0.0 =140
2.1 Normal test 2000 [ 0.4 0.0 200
Measured Value 0 0.0 0.4 0.0 =340
(dH ) 000 0.0 0.1 1 w50
154
5, Frequeney amd tine welghtings a1 1 KHz
2.2 The microphane of the sound level meter was replsced by clectrical signal imput device, S| F weightings ar 1 kHz
Freguency Memured value
S Anticipated | Messured Deviated Acceptance
ki il Frequency alue Value Value Limits
Al 1.4 Weighting (dB) (a8 (48 ) (dB
C - welght 184 A - weight 94.0 a0 0.0 #0.2
Fist 2 - weight 94.0 940 00 £02
Flst 44.0 9.0 0.0 +10.2
A, Acoustheal stgnal tests of Trequency welghtings
Meter free-feld scowlic nesporse at a level of 84 dB .2 Time welghting & | kHz
Frequency Devistion from varives frequency welghting response curve (dB) . Anticipated | Measured Deviated | Ascoptance
iHz) Ly Teriency Valise Ve Value Liimils
Plat Concigin | Acweign Tm Weighting (dB ) (dB) () (i b
174 i o o 215 Essl 94.0 40 04 £0L1
000 o1 Y o 10 Slow 84,0 40 [T =0
B 03 0.5 [ 5.0 1y o) 20 Lt Sl
. Long - term stability
ELM Display | SLM Dasplay | Devestod Agceplame:
Freguency t initial ¢ firal Vlue Limits
, Weighting LdB ) (dB ) (dB ) L dl ) '
1® mu A weight a4 440 0.0
L

londsl
Z




SITHIPORN ASSOCIATES CO.,, LTD.

CALIBRATION LABORATORY

425\ Sinrkhorn Soad, Bangbermn Bargphid, Bos

Tl +BOMIIAI Bl cobbratinniip

sk, 10700 Thadiand

oot

SITHIPORN,

associatles
AT T 1S
CALEIRATICON 1594

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

A81- 45111 Girithom Rood, Bangbur porgplie, Bangk ok, ICA0I Thalona

Ermnel - ool

7. Leved linearity on the reference lovel range

Cort. No. @ ACL24168
Jdub Moo 2 VORTACDDH
Pages. t 6ol &

Antcipated Micasimed Dieviated ACDiplanit
ol Valug Walue Limits
i dB ) 1dB b i ) 1 dB b
1370 1374 L 1.1
1360 1 361 0.0 £11
135.0 13540 .0 # 1.1
134.0 1340 0.0 k11
133.0 13340 0.0 & 1.1
132.0 1320 0.6 £ 11
1310 1310 L £1.1
1200 129.0 a0 £1.1
124.0 1240 Al +1,1
1190 11940 an + 1.1
114.0 1140 . kL1
1090 1080 af b 1.1
104.0 104.0 o0 * 1.1
L] 0 i £ 1.1
a0 0 il +1.1
B0 A0 @l =11
B0 B4.0 X1} +1.1
70 80 ol 11
74D 4.0 g L2
9.0 9.0 o & 1.1
.0 4.0 g + 1.1
bl 0 0 + 1.1
i 4.0 0 +1.1
44,0 400 ad + 11
&40 4.0 o + 11
M0 0.0 o #11
M 30 o ® 1L
3.0 p ] o = 1.1
A ] oo = 1.0
ZBA IR0 L] = 1.0
I 0 (L] 1,1
20 26.0 ol 1,1
254 250 [E11)

= Lang,gmu
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vel linearity including the level runge coniral
Antigipased Mnsired Devaatod ACCeplance
Range Value Value Valye Limits
LB ) (dB ) 1dB ) 1 db )
Ausin W Al i 1.1
O, Tone burst response
Tirme Toee burst Anticrpated Masured Dieviated Arceplanie
duration, Th Cycle Value Value Value Limils
Weighting (ms ) (B ) (4R ) (dB) (4B )
.25 I 1A 7.9 0.1 1.5 3 50
Fast 2 8 1178 1174 Lix] 1h;-25
200 R 1340 134,00 00 =100
Sl 2 B 180 g0 L0 1.5;-50
2061 Bl 127.6 127.6 L] =LAy
015 1 980 989 0.1 1.5;-50
SEL 2 i 108.0 108.0 00 140;-25
200 Ei 128.0 1280 {0 &1
10k, Peak C sound level
Mumnbir of cycle Anticipaied Measured Dieviaed Accepiarce
in Value Valwe, Lepeak Valoe Limiis
st sigmal [dB § I dB | dB ) {dB }
Continonis 133.0 133.0 0.0 3.0
O 136.4 136.1 -3 =310
Mumber of cycke Anticipatied Measured Deviated | Acceptunce
in Vilse Valise Valise Limits
st sagmal {dB } 1 dB {dB } | dB}
Comtinuous 133.0 133.0 o #2.0
Pasitive half cycle 135.4 135.1 0.1 £1.0)
Negative half cvele 135.4 135.1 4.3 2.0
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1L Dverband indication
Measured value [ dB ) Devised Accepance
Positive Megative Value Limis
one-half eyele | coehalf cycle i dB ) [dl §
0.6 §9.5 -0.1 +].5
12. High level stubility
SLM Display | SLM Display Deviabed Agceplance
Freguency at initial il final Wil Limite
Welghiing (4B} (] [l (dB}
A weight 137.0 1370 L] #0.3

The reponted uncertainry is based on a smndard encerminty mubtiplied by coversge factor b = 2

or any volee: following ealeulstion providing a loved of confidence of appraximstely 95 35

— Endl of Caliliration Cerrificate
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Calibration Certificate

qulp.lﬂeli : SOUND LEVEL METER

Munufacturer ; RICIN

Model = NE-62 { Micrephone LIC-F9L / Preamplifier NH-26
Serial No.: DS T03 /O231E FDIR0R

10 N,z UAE.EFM,.(932 3563

Condition As Found : GO0

Custonier : UNITED ANALYST AND ENGINEERING CONSULTANT (UAE)
£1 500 UDOMSUK 41, SUKHUMYIT ROAD,
BANGCHAK SUB-DISTRICT,
PHRAKHANONG DISTRICT, BANGKOK 10260
THAILAND,

Laocation : -

Amabieat Temperature : (23043 ) T

Pressure : (1003 £3) kPfa

Relative Humidiry @ {300 =20 ) L

Received Date : 10 MAY 2004

Calibration Date : 30- 31 MAY 2024

Date af Tssue : M JUNE 2024

Calibrated by :

Approved by :

Nathakom Pisapaisan

7o A

{ Thanakul Peschurai §

This certificate i issued in sccordance wiih the requirements of BSOVTEC FT025 siandard, msy not be reproduced
ather tham in full, except with the prioe writien approval of the head of Calsbration Laboraiory.
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Culibration Procedure : CP-AC-H

Calibration Method :

This cquipment was calibrated by follow on IEC-61672:3 (2003} Stancard for sound level meer (SLM),

The SLM had tests 10 Acoustical and Electrical signal tests of frequency weighting with Anechaic chamber and Reference
Standard lesinmments.

For tests results of each items wene made by observation of ench Instnamenis display and also with SLM's display.

Condition of this result of calibration =
1. Reference Standard Instnemerits :

Instrument Malel Serial Mo, Cert, N, Drue ate
Waveform Generntor 332104 MY 45017076 EF-0008-24 3-FER-25
Wavelirm Generstos e MYS2I02T42 EF-0007-24 (5-FER-25
Digiral Mubtimeter I3l MYS322H04  EELHP 2140267 13-FEB-25
Digital Mubiimener A3d61A MYSI220076 EEL.BIF 2000267  15-FEB-25
Digital Multimeter Iala MY 624273 EEL.BP 2240267 15-FEB-25
Progrommahle Atieniaios MAT-1070 a2100114 EF-000&-24 O3-FEB-23
Comdenser Microphone 4180 2977900 AA-1001-24 12-FEB-25
Measiring Amplifier NA-IKAL FAER04GS AA-IDDE-24 05-FEB-25

2, This result of calibration wis fouiid aecurale as shown on date and ploce of calibragion for this calibeated iem ondy.
3. This certificaie is iraceabbe 1o the intemational system of unit maimmined a2 ;

3.1 Marioral Instituse of Metralogy {Thaiand).

3.2 Thailarsd Instituse of Sesennfic and Technobogical Research (TISTR),

wenansleauny
F",-: s

SITHIPORN ASSOCIATES CO.,, LTD.
CALIBRATION LABORATORY

AEF &5 Sifinehorn Ro, Dergbumi Bangald, langkak, 10700 Thaikind
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Summary of Measurement Kesult :
Uncertainty Muxinsm-permitted
Parameter uncerizinty af
(diE)
measureneni (d8)

1. Absolute sensitivity 02 NiA
2. Belf-penerased nose 03 MiA

3. Acoustical signal teses of froquency weightings
125 Hz 03 L&
1000 He 03 {6
B0 Hx 03 0.7

(4. Flectrical signnl iests of froquensy welghtings
For 10 Hz i d kHz 0.3 b
Faor =4 kHz 1o 10 kHz 0.3 0.7
Far > 10 ke 1o 20 kilz 0.3 L]
5. Freguency and time weightings o 1 kHz 0.2 0z
6, Laig = verm stability ol .1
7. Level linearity on the reference level range 02 k]
8. Level linearity including the level mnge control 0.2 1.3
9. Tane burst response 0.2 03
10 Peak C sound level n2 .35
11, Overlosd mdication 0z 025
12, High bevel stabiliny i (]

Laﬂg_']'ilé‘h};ﬂ,w .
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Result of calibration :
1. Absolute sensitivity
Reference Kessured Acceptnce
Aconstie Signal Value Dheviation Liimit
1dmE) 1dB ) {dB ) 4B )
03,9 (93.94) 54,0 0y )3
2. Self-gencrated noise
2.1 Mormal fest
Measured Value
()
164

2.2 The mivraphane of the sound level meier was replaced by electrical signal inpui deviee.

Frequency Measured value
Weighting (dB)
A - weight 134
- weigh 18.1
Flat 23,5

3. Acoustical sipnal tests of frequency welghtings

Meter froe-field scoustic response at o level of 84 dB

Frequency Dieviation from various frequency weighting response curve (dB)
() Flar Coweight A-weight ML‘?E‘““
Limits
125 .1 02 02 210
L0 0.0 00 00 =0.7
HO00 0.5 L6 06 + 1L5,-235

SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

SITHIPORN
AB-4E1 Sirincnorn Reoo, Rorgouene:, Bomgpiud Rengiok, K700 Thotiand associates
Tl +58 J433 8331 Email | eorotiongieaiiphameonm M- LTOEE
ALERATION 1184
Cerl. Na. ; ACLI4I54
Job No. VOGTACHTL
Pages r Lol §

4. Electrical sigmal tests of frequency weighlings

Welghting metwark response with relative to | ke

lﬂﬂﬂ%?’m ;

Freguescy Dievintion from vanous frequency wesghting response curve [dB)
() Fllar Coweight A-weight "“’.""_‘"“
Limits
&3 0 0.0 4.1 14
125 (10 [ 0 1.0
250 L) (] ] 410
E 00 0.0 ol .0
10K o 0.0 i H1.0
20061 00 0.0 ol 1.0
4000 00 0.0 (] 1.0
4000 0.0 0. 0l +1.5,- 2.3
16000 L) -1.2 -2 + 25, -16.0
&, Frequency amd time weightings at | kilz
5.1 Froquency weightings an | kHz
Anticipased Measwred Devimied Accepiance
Frequency Value Value Value Lirsits
Weighting [ dB ) (4B ) {dB ) (dB )
A - weight 941 4.0 04 +1).2
C - weight 91 940 00 +10.2
Flat w40 4.0 i) +40,2
5.2 Time wilghting a1 1 kHz
Anticipated Mensured Devizted Accepiance
Frequency Vahue Yaloe Valug Lirsits
Weighting {dB ) {di ) {dB} (dB )
Fast By 5.0 0 0.1
Slow By 4.0 01 4.1
Leg 4.0 940 01 10,1
. Long - term stahillty
SLM Disphay | SLM Display | Devmted | Accepance
Frequency ot Imitial at fiial Vakie Limit
Weighting (dB) (B ) (B ) (dB )
A - weight a1 0 .
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Puges  : 6off

7. Level linearity on the reference level runpe B Level linearity inclading the level range contral

Anticipated Measumed Dieviated Acceplance

Anticipated Measured Devinted Accepéance Range Walue Value Value Limiis
Value Value Value Liiris (dB ) i dB§ {dB ) (dB )
(dR ) {dB ) (B ) (R ) Ao w40 940 ) 0.8
1370 137.0 0 H1LE
(L] 1360 i 18 9, Taie bursi response
135.0 135.0 (1] 1§
340 1340 T 08 Time Toese barsy Anticipated Mensured Devisted Arceptance
330 1330 o0 T o duratica, Th Cycle Valug Value Value Limits
50 320 o o8 Weighting (s ) (dB ) {d ) [d8 ) (4B )
1310 1310 0 6 0.25 1 10840 7.9 -0.1 1.0;-30
12000 1240.0 K] 1R Fast 2 # 1174 1170 L L0 -1.5
124.0 124.0 00 +0.K 200 #00 1340 134.0 00 405
1150 119.0 040 HILB e 2 f 1060 L] 00 L0 -3
1140 114.0 L] 108 ' 200 500 1274 1276 [0 £0.5
:33 :E:g ?:] ﬁ 0,25 | 00 R 0. 143 -3
o % 50 T SEL E B 10840 10840 0.0 ;.15
4.0 L) 0.0 +L8 24 ] 128.0 1280 a0 5
59.0 9.0 0 LR
840 840 00 0.4 10, Peak C sound bevel
9.0 79.0 00 HH
40 0 0.0 08 HNumber of eycle Anticipsed Mzasiired Devianed | Acceprance
9.0 5.0 o L] in WVailue Walue, Lepeak WValse Limnits
540 L2 00 0.8 test signal (dB ) {dB '} (dR ) {dB )
:-g ii: _';ﬂl :: Canlinucus 1350 13500 i =20
7o — = 5 (e 136.4 136.3 -0l #2101
440 4.0 00 .8
3.0 380 L] 0.8 Mumber of eycle Anticipased [ Measared Deviated | Acceptance
U0 40 o0 +.E in Walue Value Value Limits
00 30 {0 .8 Rest signal (i) (4B} i i ) (B}
200 2040 L] HE Cantinuous 133.0 133,0 ] 1,0
f:-z 2?3 :-E j: Pusitive half cycle 135.4 135.1 0.3 £1.0
26,0 26.1 0.t 15 ol 124 222 s B
250 25.1 0.1 L5

lﬂﬂﬂ}?’m . Lanm}'!um ‘
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11, Overlosd indication
Messured value ( dB ) Devisted Acceplance
Positive MNegative Walue Limits
one-half evele | onehalf cycle (dB ) {dB )
B9.5 897 02 #1.5

12, High level stabliity

SLM Display | SLM Displsy | Deviated Aceeplance
Frequency at initial at final Value Lmiits
Weighting (dB ) (A ) {dB ) {dB )
A - weight 1370 13740 i) 0

The reported uncentainty is based on 2 standand uncertadingy mulitplied by coverape factar & = 2

ar any value fullowing caleulation, providing a lavel of confidence of approximately 55 %

End of Calibration Certilicate
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Certificate of Calibration

Custamar
Natie LBATED AMALYST AN ENGINEERING CTINSULTANT COULTIL Certilficane No 1 T4-5LM-106
Address 81 Sd Lidermsh, £ Sukdsunrryis Biad, Banpuhak, Prakissong, Busphoik Reqiicsn e | B 2004-1372

BORE

Unit L noer Caliboration Drtails

Mrasrrin fen Sl Lewel Meter Micrephone Ubns : 2
Parafatane () Shicrophons Misde] - LC-52
Aobvdd NL-T Murpphone S8 15404
Serial Number @030y Preanegiifier Model - SH-24
s LA FF M358 Preamphifir SN 14657
el ol di Fewremeni Siaio - Uned

Calibi i ot E it 1w inerad aial Dietalls
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Rasirciric Proine LIRS Y
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e o Cal Brarien Lab Aatie
Hatarenes 5 tandand
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SITHIPORN ASSOCIATES CO., LTD. P
CALIBRATION LABORATORY

e,
SITHIPORN St

SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

o SITHIPORN,
L4114 Enihom Rood, Borgbumi, Bengaud, Bargksk, KI00 Thalars Mok | e 1 Al Srrtham Aoo, Donghum B Bangkok, {0700 Thaikand 4550CIdLES
T+ 2433 B30 Emoi: palinetiangeithiprom cos LAl A Tl S0 2433 EXl Ereail - eablrmion " @1&‘:\;.:&
g 7
Cert. No. 1 ACL24167 Cert, \o. + ACLZ416
Job Ne, : VORTACDOM
Pages i lalB

Calibration Certificate

Equipment 1 SOUND LEVEL METER

Manufacturer ; RION

Model : N1-42 / Microphane UIC-52 / Preamplificr NH-24

Serial Mo.; DIOTES /194538 / 14660

Ty Mo UAE EFM.0RG2565

Condition As Found : GERD

Custemer ; UNITED ANALYST AND ENGINEERING CONSULTANT (UAK}
81 $O1 UBOMSUK 41, SUKHUMVIT ROAD,
BANGCHAK SUR-DNSTRICT,
PHRAKHANDNG DISTRICT, BANGKOK 10260
THAILANI,

Lacation : -

Ambient Temperature ; {23043 ) =

Pressure © {1013 £3 ) kPa

Relative Humidity : {500 30 ) %

Reevived Date ; 15 MAY 2024

Calibration Date : 0 - 07 JUNE 2024

Date of Issue ; 07 JUNE 2024

Calibrated by : Mathkem Pisutpaizan

Approved by :

Al

[ Thanakul Petchurai }

This certificans is lssued In accordanes with the roquirements of TSOAEC 17025 stardard. may not be reproduced
ot than in full, exeept with the price wrtten approval of the bead of Calibration Labarmtory.

Lanm':'lu'n'wqu

Calibration Proceduare : CP-AC-01

Calibration Method :

Pages t 20l

This equipment was calibrated by follow on IEC-61672-3 (2013) Standard for sound kevel meter (SLM)
The SLM had tests 1o Acoustical and Electrical signal tests of frequency weighting with Anechoic chamber and Reference

Standard Instruments,

For bests resulls of each items were made by observation of each Instraments display mnd slso with SLM's desplay.

Condition of this result of calibration :
1. Reference Standond [nssrumenss :

Instrument Mdel Serlal Mo,
Wavelorm Cieniralon 3z10a MY 4RO T0TR
Wvefprm Generaios EERIRL MY 5202742
Digiinl Mubtimeter 3MAIA MY53220104
Diigital Multimeter I61A MY 53220076
Diigsital Multimeter IH61A MY GHON24273
Programmsable Atenuaror MAT-1070 A2100114
Condenser Microphons 41RO 2977900
Measuring Amplifier MA-L2ZEAL 4560495

Cerl, No, e Drate
EF-0000-24 05-FER-23
EF-0007-24 05-FEB-25

EEL BP 21/0267 13-FEB-25
EEL.BP 200247  13-FEB-23
EEL.BPF 220247  13-FER-15

EF-0008-24 (-FEB-25
AA-1001-24 12-FEB-25
AA-F01-24 05-FEB-25

2. This resalt of calibmtion was fosnd accursie as shown an date and place of calibraizn for this calibraled iem oaly.

3. Thits certificae i mraceahle to the internaticonal system of unit maintained at :
%1 Mational [nstitute of Metrology (Thailand).
3,2 Thailand Instisute of Scientific snd Technological Research (TISTRL

Lonan M




SITHIPORN ASSOCIATES CO., LTD.

CALIBRATION LABORATORY

A5 Sit

nisen R, BongiUrmi Bangphie, Bonghot, 10700 Thasons

SITHIPORN

saciates

KECTISHTIS 1T0ES

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

ATH-an Srrtham Rooms, Bonpiurin Bon g,

Tol 406 2433 B30 Emol  salbrotionsithipham eorm

SITHIPORN

a5

MECTIS IS LTS

Tl +68 3453 a3m Efral M|h'ﬁlif\ﬁqﬂniﬂ|iﬂﬂll'\tﬁnl CALBEATION 0384 CALRIBATION 2364
Cert. Mo, : ACL24167 Cert. Na. 1 ACL2416T
Jali No. 1 VOETACHO90 JabNo. : VUETACHO00
Pages : 3ol8 Pages  : dolg
g M t Hesult : Result of calibration ;.
1. Absolute sensttivity
Uneertainty Maximmepermied Reference Measured Acorplanee
Furamecter @B uncertuinty of Acaustie Skgnal Value Devistion Limit
measurement (i) (4B ) (dB ) {dB} 1dB)
1. Absolute sensitivity 2 Nl 939 193.94) 93.9 o .3
2, Self-gencrated noise 2 NiA
3. Acoustical signal tests of frequency weightings 1. Self: ¥ gl
135 Hz 3 6 2.1 Normal sest
100 He 0.3 0.6
000 Hz b3 wr Measured Value
4. Electrical signal tests of frequency weightings {dB)
Far 10 Hz 1o 4 kHx 3 s i
FF“: I‘u“k';:‘:’ ’:n':: a2 ‘I"; 2.2 The mlorophine of the soumd Jovel mwster was neplaced by lectrical algnal Input device,
ar ra) 7
5. Froquency and tme weightmgs at 1 kHz 2 0z Prequemcy Wi vt
6, Lang - term sesbility a0l ol Wedghting (dB )
7. Level Hinearity on the refermoe Lovel range 2 03 A - weight 108
5. Level linearity including the bevel range control 0.2 03 C - weigh 167
9. Teane burst response 14 03 Flat 22.3
10, Peak € sound level 0.2 0.5
1. Overled lvdkcation 0.2 0.2% 3. Acoastical signal tests of Irequency weighilngs
12, High level sabilicy 0.1 ol Meter free-field acoustic response at a level of 84 B

Lana}:jlmg_ ‘

Frequensy Deviatian froen various frequency weighting response curve {dB)
(Hz) Accepiance
Flag C-wes A
i g Limits
125 0.1 0l ol = 1.5
10 -1 0.1 0.1 & 10
SO0 -9 41.E 0.7 5.0

Lanay'}um )




SITHIPORN ASSOCIATES CO. LTD.

CALIBRATION LABORATORY

455y} Sirinkhon Rood, Banghum
Ted 468 1433 B3

SITHIPORN

gkt {700 Thaiong associates

RE IS TS 1S
CAMBEATION 32134

Cert. Mo, 1 ACLZ4167

Joh Mo,
Pages

4. Ebecirical sigaal tests of frequency weightings
Weighting nerwark response with relative 1o 1 kHe.

VOATACTH
Sol®

Frequency Dhviativn from vareus frequency weighling response curve (dB)
e Flst Cowight | Avweight Anigiitied
Limits
&3 01 .1 01 =2.0
125 L0 04 0.0 1.3
250 0 04 0.0 =13
500 00 0l 0.0 #1.5
0K a0 04 00 1.0
2000 0.0 0.1 0.1 £2.0
400 [ 0.1 0.1 =50
00K [ 0.l 1.1 =50
5 Frequency and time weightings a1 | kHz
5.1 Frogqueniy wiightings al | kHz
Anticipaied Measred Drevised Accepance
Frequency Value Value Value Limits
Weaghting (dB b {48 ) {dB ) (4B |
A - weight 4.0 S4.0 ] =02
C - weigh 4.0 G40 ] =02
Flal 4.0 G40 0 =02
5.2 Tiime welghring s | kHz
Antheapated Measurned Deviased Ageepiance
Frequency Vilue Value Vilue Limits
Weighting {dBp (B} (dB } {dl )
Fast 94,0 5400 00 =0
Shaw 4.0 S0 0 0.1
Leg 44,0 G40 00 =ikl
6. Laomg - term stability
SLM Display | SEM Duisplay | Deviated | Acoeplance
Froquency o imitial at final Vithee Limits
Weighting (dm ) (dm) (4B} (dB )
A - weight 94,0 54,1 11 L

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

ELTE Tt oo, Bangiry
Tal »88 2435 Rk Erraad | o

Banggiud, Bongiok, 0700 Thosona

SITHIPORN

assoclates
WAL TE LPO2Y
CALINRATION FIb

7. Level linearity om the reference level ramge

Cert, No. : ACLMI167
Job Mo, | VOGTACRO)
Pages G0l

Anticipabed Mensared Dievviied
Value Value Vabue
(i) i dBj {dB |
137.0 137.0 L)
1360 136.1 ol
1350 135.1 ol
1340 134.1 L]
1334 1334 L]
1324 1320 o
1310 13140 o)
1290 129.1 i
1240 124.0 00
1190 118.1 1
1140 114.1 1
108 10,1 1
([N} (28] ikl
a0 991 il
0 B0 0
B0 BB 0
B4.0 B4.0 0.0
T80 00 a0
4.0 40 L
5.0 5.0 {0
.0 4.0 ALk
8.0 0 0.0
4.0 5.0 0.0
49.0 5.0 00
440 .0 0.0
B o 0.4
M0 M0 01
00 o ALl
2.0 2R .1
28.0: 280 0d
270 no g
26.0 259 .1
250 250 0




SITHIPORN ASSOCIATES CO., LTD.

CALIBRATION LABORATORY

SITHIPORN
451481 Srinthaom foon, Borgumn, Bangpiud, Borgiok: 10700 Thalond associates
Tal +68 2433 B33 Emoll: caliaratiani@shiphamoarn m‘:‘":’:m
Cert. No, 1 ACLMIGY
Job Ne, 2 VOGTACDOUN
Pages  : Taff
H. Level nearity Including the level range confrsl
Anbicipated | Measimed Deviated | Acteptantce
Range WValue Valne Vil Limits
(B ) (dB ) {dB b (dB )
A bt Q4.0 [LXH) 1.1
9, Tone burst respanse
Time Teme buarst Anticipated | Measured Devisted | Acceptance
duraticn, Th Cyele Value Value Valuz Limits
Weighling {ms) (dB ) (4B} (dB ) (dB )
025 1 &0 107.9 k1 1.5 ;-850
Fast 2 ] 1170 1169 .1 1.0;-25
204 BN} 1340 134.0 g £1.0
Sl 2 & N0 108,01 ik 550
104 BM} 127.6 127.6 o =10
025 ] 954 0Ro A1 5;.-50
SEL 2 & 1080 108.0 (i 1.0:-25
200 RiME 128.0 1Z8.0 i &1.0
ik Peak C sound bovel
Mumber of aycle Andicipated Measured Deviaied Aoceplance
i Value Value, Lepeak Value Limnits
teesi sgnal L dB ) {dB ) {4dB ) {dB )
Continuos 1340 1330 (.4 £3.0
O 136.4 136.2 4.2 £3.0)
Number of cycle Anticipated | Measured Deviated | Acceptance
Walue Valus Value Lirnies
test signal (dR ) {dB | dB ) | dB )
Comban e 1330 133.0 ol 2.0
Positive half cyele 1354 1382 0.2 +£2.0
Mugative half cycle 1354 135.2 0.2 2.0

mwmu

SITHIPORN ASSOCIATES CO., LTD.

CALIBRATION LABORATORY SITHIPORN,
ASFEE oo, Bengbumn Bangaiud, Bangkok, 10700 Thatland associates
o Ermual: cofbrotianglaihiphamcom mﬂb“;;;ﬂ;

Cert. No. : ACL2416T
Job Mo, ¢ VOATACHGE
Pages @ Rof8

11 Owerlaad indicathon

Measared value { dB ) Dheviated Aveeplance
Poaitve Mogative Value Lirmits
ome-half eyele | ome-half cycle (520 (dit )
BiLh 208 Akl =15

12. High level stabiity

SLM Display | SLM Display Devisted Avceptamce
Frequency &l iminial at fimal Value Limiis
Weghting {dA ) (B ) (dR ) (B )
A - walght 1370 137.0 00 a3

The reporied unceriainty is based on a standard encertamiy muktipled by coverage factor & =2

o arry valie following caleulation providing o lavel of confidence of approximately %8 %

End of Calibration Ceriificate

Lanysw




SITHIPORN ASSOCIATES CO., LTD.
CALIERATION LABORATORY

AFH-AL Eirinthonn keod, Songbumed, Bengpiut, Bongkak, 10700 Tralond ol

AN,
SITHIPORN | Haaasis
AsSsOoCciates L 4

T 0

T+l 5453 BEE) Erves| - cnbbiaengmithiphaen cem
Cerl. No. : ACL24162
Fages 2 1afl &
- -
Calibration Certificate

Equipment : SOUND LEVEL METER

Manufacturer : RION

Madel : ML-42 / Micraphane LIC-52 ¢ Preamglifier NH-24

Serial No.: 409178 / 1RSE3T/ 90624

I Nao.: UAEEFM.O17/ 2564

Cundition As Found :

GOCD

Customer : UNITED ANALYST AND ENGINEERING CONSULTANT (UAE)
&1 501 UDCMSLIE 41, SUKHUMYIT ROAD,
BANGCHAK SUB-DISTRICT,
PHREAKHANONG DISTRICT, BANGROE 10260
THAILAND,
Location : =
Ambient Temperature : (230=23) W
Pressure @ [ I0E3 &3 ) kPn
Relative Hombdity : { 500 20 ) L3
Received Date : 10 MAY 2024
Calibration Date 04 - 05 JUNE 2024
Diate of Issme : 06 JUNE 2004
Calibrated by @ Marthakom Pisutpaisan
Approved by :

7 BdN

{ Thanakul Peichurai }

This certificate is issued in accoedmee with the requirements of ISOAEC 17023 standard, may not be reprodusced
uther than in full, except with the prioe written approval of the head of Calibeation Laborstory,

lilﬂ?l’]'ﬂliﬂ‘)‘l]ﬂﬂ

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

4m-ablfi Brinthorm Rood, Bonghumin, Banggbs, Bongkak, 1700 Thaios
Tol 460 2832E33 Ernoil: cofbroten@Rthiphamcom

SITHIPORN

assaocjates

AT TR LS
CALIRATSN 3384

Calibration Procedure : CP-AC-H1

Calibration Method ;

Cert. No. : ACL24162

Julb Mo,

Fages.

This equipenent was calibrated by falbow on IEC-61672-3 (2003) Standard for sound level meter (SLM),
The SLM head tests 10 Acoustical and Electrical signal tesis of frequency weiphiing with Anechoic chamber and Reference

Standard Insinamenis.

1 WORTACDOTL
tlalg

For tesis resulis of cach itemns were made by observation of cach lnsruments display and also with SLM's display.

Condition of this result of calibration :
1. Reference Standard lestraments ©

Instrument el
‘Waveform Generator 332004
Waveform Generator 33518
Digital Multimeter ARE1A
Drigital Multimeter 134614
Digital Multimedter 4814
Prigrammable Afienuaior MAT-100
Condenser Microphone 4180
Messuring Amplifier NA-IKAI

Sarial Na.
MY4501 7076
MYSII0E2
WYSIZI0004
MYSIZI00TE
MYa0I24271

62100114

2977900

34560405

Cert. No.
EF-0009-24
EF-0007-24

EEL.BF 2110267

EEL.BP 20:0267

EEL.BP 2210267
EF-D008-24
A AL -24
AdI001-24

g [ate
05-FEB-25
05-FEB-25
13-FEB-25
15-FEB-25
15-FEB-15
05-FEB-25
12-FER-25
05-FEB-25

2. This resubt of calibration was found socurate as shawn on daie and place of calibration for this calibraied jlem caly.

3. This certiffcare is raceable io the i

systern of unit

3.1 Matsonal Institute of Metralogy (Thailand),

dai:

3.2 Thailand Instituse of Scientific and Technological Resenrch (TISTR),

LonN&13 ufa




SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

At 45 Sirinthoen Rood Bongbumna, Bongpivd, Bangiok, 10700 Tholend

SITHIPORN
associates
Tk 1eE

SITHIPORN ASSOCIATES CO., LTD.

Tol #66 2403 830 Ermall - calbroticrRsthiphorm.oom

CRABRATIIN O

Cerl. Now ¢ ACLI4162
Job Mo, VOSTACDOTL

Pages @ Jaf8
Summary of Measurement Hesult :
Uncertainty Maximumi-permitted
Paramter uncertninty of
" meastrement (AH)

1. Absolute sensitivity 0.2 NA
2. Self-generabed noise 02 NA

3. Acoustical signal tests of frequency weightings
125 Hz 0.3 e
1000 He 03 0.6
B0 Hz 03 a7

|4. Ebeztrical signal sests of frequency weightings
For 10 Hz 104 kHz 03 0L
For =4 kHz o 10 kHz 03 0.7
For = 10 kHz io 20 kHz Lo
5. Frequency and time weightings at | kHz 0 0.2
. Lomg - term stability ol 0.l
7. Level linearity on the reference level range 02 0.3
8. Level linearity including the level mnge control 02 0.3
6. Tome barst nesponse 02 0.3
10, Peak C sound Jevel 0z 035
11, Orverlead indication (1] 023
12, High level stability ol ol

tane;qsm:g
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Hesult of calibration :
1. Absolute sensitivity
Reference Munsared Acceptance
Acoustic Signal Value Deviation [
(dB ) i B ) (i) (B}
G3.91(93.94) 3.9 Dk #1.3
L, Sel-generated noise
2.1 Normal 2=
Mensured Valye
L dB )
15.4

2.2 The micropbane af the sound bevel meter was replsced by electrical signal mput device.

Freguency Measured valug

Weighting (B }

A - weight 12.0

C - weight 18,1
Flat 24.0

3, Acoustical signal tests of frequency weightings
Meter free-fiedd ncoustic respanse a1 a kevel of 84 dB

Frequency Dewviation fram varous frequency weighting response curve (dR)
i Flat Cowelght | Avwelght syt
Limies
125 (1,1 0.1 -0l 1.5
1000 0.1 .1 -1 +1.0
BOHY 1.2 L2 12 +5.0

1oNd9 | UAL
nshian
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4. Electrical sigmal tests of freguency weightings 7. Lovel linearity om the reference bevel range

Weighting nerwork response with relative 1o | ke
Anticipated Mensured Dieviated Arceptance

Frequency Dievintian from variows frequency weighting response curve [dB) Value Vabae Valus: Limits
(8) _— Cowright | Awelght Hocepmace LdB) {dB} (dB) LB )
Limits 1370 137.0 [ £1.1
63 0.1 -l Rl +10 1360 1360 0.0 1.1
125 00 0 1 FE 1354 1350 0.0 1.l
250 0o -l 41 +1.8 140 134.0 [ £1.1
A0 00 [T 41 1.5 1310 1329 4.1 £1,1
100 0.0 00 ag +1.0 13240 131.9 0.l +1.1
2000 0.0 00 ol T 131.0 1308 4l +1.1
Anon 00 00 ol =30 139.0 1280 00 £1.
A0 0.0 on ol 5.0 124.0 1240 [ +1.1
119.0 1180 00 +1.1
5. Frequency and time weightings ot i kfz 1140 114.00 a0 +1.1
5.1 Frequency weightings a | kHz 1020 1080 0.0 &1l
104.0 104.0 00 1.1
Anticipsted | Mensred Devised Acceplanos .0 0.0 00 1
Frequency Value Ve Walue Linsits 10 a0 T i
Weighting. (dB) (dB ) [di} (a8} W0 T o0 1.1
A - weight 4.0 9.0 0 =02 4.0 w0 0 +1.1
C - weight w0 G40 0.0 =032 T80 9.0 L] 1.1
Flat 4.1 W0 L] +02 4.0 7440 L] +1.1
9.0 a0 [T £1.1
3.2 Thme welghting a1 1 kHz 4.0 s o0 £1.1
Anticipated | Measured Deviated | Acceptance .0 el o0 £11
Froquency Valug Value Wil Limits 24D A0 20 £1.
Weighting (dB) (dR ) (dB ) (4B 400 4940 [ £L1
Fast ] 94.0 0.0 =0l i i L] *11
Shaw w0 94.0 0.0 =01 ELLL S np Tl
Lok ) 940 oD T 340 344 0.0 i 1.1
0.0 04 0.0 w11
6. Long - term stability 200 2940 0o # 1.1
SLM Display | SLM Digplay | Deviatsd | Accopinnee 284 =4 L 2
Frequency at dritial at finel Value Limits i ot el el
Weighting (s} (dn} (B (dB) e 24 1o - .
250 49 -0l w11
A - woight 4.0 ) o |15 k] lmh I.Oﬂ‘i;]_‘i Eﬁﬂﬂﬂ
= 8 "
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H. Level linearity including the level range contral
Anticipaied | Measured | Devinted | Acceplunce
Himnge Vil Value Value Limiits
(dB ) {dB } (dB ) (dB )
Auto 4,0 54,0 00 .1
9. Toae burst pesponse
Time Tone burss Antieipand Measured Dievinbed Acceplanes
duratian, Th Cwele Value Value Walue Limiis
‘Weighting {ma ) i dB ) (dH ) {dB } [dB }
025 1 1080 179 0.1 1.5;-50
Fast 2 & 117.0 1170 o 10; 25
200 00 1340 134.0 0.0 =10
Slow 1 ] 1080 1080 o 15;-5D
20 B 12746 1276 ol =1.0
25 1 99,0 8.9 0.1 15 ;5.0
SEL 2 # 1080 108.0 o 10 ;=25
200 ROO 1280 128.0 o 1.0
10 Peak C sound level
Number of cycle Anticipsted | Measared Devised | Actepunce
in Vil Walue, Lepeak Valoe Lirils
west signal {dB) (die) (dB ) (dA )
Cantinuous 133.0 1330 00 =34
O 1344 1364 0.0 430
Number of cycle Anticipated Messured Devinted AcCEplance
in Yalue Walue Wl Limnits
test signal (R (B} {dB ) (dB}
Continuoas 1330 1330 o 2.0
Pusitive half cycle 1354 135.1 03 2.0
Megntive half cycle 1334 135.1 0.3 #2.0

nNd1s Iﬂ QIJ
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11. Overtoad indication
Muasumed value { dB | Dreviated Accepance
Pogitive Negative Value Limits
one-halfeyele | ome-half evele i) {dB )
G 0.3 .1 £S5
12, High bevel stability
SLM Digplay | SLM Display Devinted Acceptance
Frequency ot initin] ut final Value Lirnits
Weighting {dB ) (dB ) (dB) (dB)
A = waight 137.0 1370 o =3

Thse reported uncertainty is based on a stardard uncerminty nubtiplicd by coverage factor & = 2

ar mny value following caleulation, providing a lavel af confidence of approximasely 93 %

End al Colibration Certiflcate
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Calibration Certificate Calibration Procedure:  CP-AC]
Equipment ¢ SOUND LEVEL METER Calibration Method :
Manufacrarer : . _ This equipimtnt was calibrated by follow on [EC-61672-3 (2013) Standard fir sound level meter (SLM),
Model : ML-42 { Microphane LC-52 { Preamplifier NH-24 “The SLM hndfests to Accustieal and Eleetrical signa! tests of frequency weighting with Ancchoie chamber snd Roftcesice
Serial No.: 01000780 ¢ 194535 ¢ 19658 Siandard Bisiruments:
1D No.: UAE EFM.083/2565 Far tests results of each items were made by abservation of ench Instraments display and also with SLM's display.
Condition of this result of ealibration :
Condifion As Found : GOOD 1. Reference Standard Instnemeris :
Instrument DMadel Serial Ne, Clert, N Due Date
Customer : UNITED ANALYST AND ENGINEERING CONSULTANT {UAE) Wavaliem Clensextar 332104 MYAE01 TOTE EF-0008-24 05-FEB-25
BRI 501 UDOMSUK 41, SUKHUMYIT ROAD, Waweform Genscator 335118 MY 52302742 EF-0007-24 5-FEB-25%
BANGCHAK SUB-DISTRICT, Digies) Multimscrer 3614 MYSI220104  ERELBP2I0267  13-FEB-25
PHRAKHANONG INSTRICT, BANGROK 10260 Diigital Mubimeser IM6IA MYSIZ20076  EEL.BP200267 15-FER-2S
TN, Diigital Multimeter 4614 MY60024273  EEL.BP 220267 15-FEB-25
Laocation ; = Programmshle Atenustor MAT-1070 a2ln0114 EF-00E-24 15-FEB-25
Amblent Temperature ; (230 3) L - Candenser Micraphone 4180 2977900 AA-10DE-24 12-FEB-25
Pressare & {1003 £3 ) kPn Measuring Amplifier NA-SIKAL 34560405 AA-JODE-24 05-FEB-2%
Relative Humidity = { 5000 £20 ) %
2. This result of calibration was fiound sceurate as shawn on date and place of calibration for this calibrated isem only.
Received Date : 1 MAY 2024 3. This certificate is tracsabile to the international systemn of unit mainiained # ©
Calibration Date : 04 - 05 JUNE 2024 3.1 Naticnal Institube of Metroiogy (Thaidand),
Date of Issue : DECIEES SRk 1.2 Thailund Insfitute of Scientific and Techmological Ressarch {TISTR),
Calibrated by : Nathakam Pisutpaisan

Approved by : ,:TM

{  Thanakul Petchurai )

This eertifieate & Bsaed n accontance with the requirements of ISOEC 17025 standard, may not be reproduced
ather than in full, except with the prior written spproval of the head of Calibration Labosasory.

lilﬂ?l’]'ﬂliﬂ‘)‘l]ﬂﬂ

Langﬂm




SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

atii-424/ Sivintham oo, Bangoumi, Bangpiie Bangkok, 10700 Thserd

SITHIPORN

associates

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

A543 Sirintheen Road Bargburmry, Bongphad Banglok, K700 Thalond

SITHIPQRN

associates

Tol +56 2433 833 Ermal: calbrotionRsEtriphorn con :ﬂr:j;:x Tl #88 2439 933 Ermai - colitratonifs thiphorusam E.T:—'v;:::
Cert No. : ACL24164 Cert.MNo, 1 ACL24164
Job Mo, & VOETACTOTL JobNa. 1 VOSTACHNTE
Pages : Jof8 Pages dofd
1. Absolute sensitivity
Uncartainty Maximam-pormitied Reference Measured Acceptanee
Earsem — wace ity of Acousie Signl alse | Devistion |  Limi
. measurensent (dit) (dm) {dB) {dm) (dB}
L. Alscite sensitiviy 02 ik 93.9 (93.94) Wi i 3
2. Seif-generaled nedse .2 MiA
3. Acoustical s oy welahih
il mi:‘::‘““”“"""‘“ = — 2. Sclf-generated nolse
2.1 Marmal test
1000 He 0.3 0.4
000 He 0.3 0.7 Messyred Vo
4. Electrical signal tests of frequency weightings LeH
Far 10 Hz 10 4 kHz 0.3 0.6 L
Boe > 41N ¢ 11 kilx 0.4 L 2.2 The miicrophone of ifie sound beval mbes was reglsosd by ebsctrical signal ingiut devioe,
For = {0 kHz 10 20 kiz - 10
3. Proquincy and tinss veightage ot 1 KHz 0z 0z Bty e
. Lomy - term seaility ol 0.l ok i (B
7. Leved linearity cm the reference level mnge 0z 0.3 A - weight e
8. Level lingarity including the level range conirel 02 03 £ - weight 218
. Toow burst response 0z 03 Flat M3
101, Peak € sound Jovel 02 0.35
11 Cverdoad indication 02 025 3. Acoastical siganl tests of frequency weightings
12, High level stability 1A ] ol Meser free-field acouste respoase at a level of 84 dB

lﬂnﬂ'n‘hi )
il Ay

Freguency Digviation froem vasious frequency weighting respanse carve (dB)
it Flar Crwiight Aswight .-\mpmme
Limits
125 01 L8 0.1 %15
1000 o 0 fLt] = 0
BINND 0.6 0.7 [+ &5.0

Lane/mm:{
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4. Electrical signal tests of frequency weightings
Wiedghting network responss with relative to 1 kHe
Frequency Dievistion from various frequency weighting resposse curve (dB}
(Hz} " Agceplance
Flat C-weight A-welght ti
63 1 0.0 0.0 =10
115 A1 0.0 a0 1.5
250 01 00 (1] .5
500 o0 (3] L] +1.5
100 -1 0.0 0.0 =10
M 0.1 LA .1 =10
i 0 .1 0l =30
B0 L 0.1 ol 5.0

5, Fregquency and time welghiings at 1 kHz
5.1 Frequeney weightings st | kHz

Antieipated Measured

Frequency Value Value Value Limils
Weighting {dB) { dB ) (dih { dB )
A - weipht G40) w40 0.0 02
C - weight G4lh 4.0 0.0 =02

Flat w0 94,0 0.0 =02

5.2 Time weighting at | kHz

Anticipated | Messured

Dieviated Acceptance

Frequency Value Vil Valse Limits

Waighdng (4B ) (4B ) (d8) (dB)
Frst 4.0 4.0 0.0 w11
Slow 4.0 4.0 0.0 +01
Lexg .0 L ) L =41

. Long - term sinhility

SLM Display | SLM Display

Frequeney =t initinl 1 flnal Value Limits

Welghting (dB ) (dB ) (dB ) (dR ) '

A - weight 4.0 w1 0l I.W'Tﬂun}:l b
Al 2y A

-
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T. Level limenrity om the reference level range
Anticipaned | Measured Deviated Acceplance
Value Valug Vilue Limits
(di ) (8 ) (dB | {dB )
137.0 137.0 oo 4 1.1
1360 136.0 0 1.1
135,00 1351 o1 L Bl
134,00 134.1 .1 &1l
1350 1330 .0 1]
1320 1320 0.0 * 1.1
13140 131.0 0.0 w11
12940 1250 0.1 #1.]
1240 1240 . w11
1154 118 0.1 # ]
140 114.1 0.1 *1.1
50 1020 0k + k.1
140 1041 0.1 + L1
9.0 95.0 0.4 % 1.1
4.0 .0 0 +1.1
9.0 B0 0.0 +11
340 B0 0.0 L1
a0 7RO 0.0 1.1
4.0 T4.0 0.0 +1.1
9.0 &L 0.0 &1l
14,0 64,1 0.0 & 11
5.0 bl 00 w11
340 540 0.0 #1.1
450 4400 o 1.1
4.0 440 o 1.1
3o a0 0 £1,1
30 44 o £1.1
.o 0.1 a1 +1,1
2.0 .1 a.l +1.1
2.0 =32 a2 +1.1
nn 73 a3 + 1Ll
260 63 0.3 + 1.1
250 254 04 EXA |

oNas | QN
s 5
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&, Luovel linearity including the level range eonirol

Anticipated | Measured Dreviated Accrpiance
Range Value Valoe Value Limnits
(i) (dB) {8 ) (4B )
Auin W0 54.0 0 +1.1
9. Tone burst respanse
Time Tone bursi Anticipaied | Mensured Devisted | Accepiance
durstice, Th Cycln WVl Value Value Limits
Weightiag | (ms) (dB) (d8) (dnt) (dn)
025 1 108.0 107.% .1 1.3 ;=50
Fast 2 8 120 1164 1.1 10;25
200 B0 134.0 134.0 0 1.0
Sk 3 B 1080 108.0 00 1.5;-5.0
200 200 127.6 12746 L] =10
0.25 1 a0 8.8 02 1550
SEL 2 B 106.0 1079 -1 10;-25
200 200 128.0 128.0 00 +1.4F
10 Peak C sound livel
Numher of eyele Anticipated Measured Dewinted | Acceptames
in Value Value, Lepeak Woalwe Limits
test signal (dB) (dB} (dB ) (dB}
Continuows 133.0 133.0 0.0 3.0
One 1364 136.3 0l <30
Mumber of cycle Anticipated |  Measured Devigied | Acceplance
in Value Value Value Limits
Lt sigrnl (dB) (dB ) (dB ) (dB )
Conlinuous 133.0 1330 0 2.0
Pogitive half eycle 135.4 135.1 0.3 =10
Negative half cycle 135.4 1351 1.3 20

n#d | 3
nsnslumaye
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11 Overload indication
Messured value { dB ) Deviated Aceeplance
Pasitive Megative Walue Limits
ane-half cycle | one-haslf cycle {dB ) (dR )
B9.6 9.5 4kl =15
12. High lovel stability
SLM Display | SLM Display Deviated Acceptance
Frequency at initial ut final Valae Limits
Waiphivig 1dB) (dB) (dB ) (dR)
A - weight 137.0 137.0 0.0 +0.3

The reporied uncertinty is based on a standard uncertainty multiplicd by covernge facwor & = 2

o¢ anty valise following caloulation,providing a lavel of confidence of approsmmanely 95 5%,

End of Calibration Certificate p—
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Calibration Procedure : CP-AC-01

Calibration Certificate

Equipment : SOUND LEVEL METER Calibration Method
Manufacturer : HER This equipment was calibrated by follow on [EC-61672-3 (2013) Standard for sound level meter (SLM),
Model : NL-42 / Microphane UC-52 / Preamplifier NH-24 The SLM had tests 10 Acoustical and Elecrical signal tests of frequency weighting with Anechaic chamber and Reference
Serial No.: O4081 77 1 1B5E36 / 90623 hinaed Pt s
1 No.: UAEEFM.O162564 Far tesis resulis of each iterns were mads by ohservarion of cach Instruments display and also with SEM's display.
Condition of this result of calibration :
Condition As Found : GOOD 1. Reference Standard lnstruments :
Instrumsent Mol Serfal Mo, Cert, No. Dug Do
Customer : UNITED ANALYST AND ENGINEERING CONSULTANT (UAE) Wavefirm Generator Jx2l0a MYAE01 7076 EF-00015-24 05-FEB-23
£1 501 UDOMSLUEK 41, SUKHUMVIT ROAD, Waveforn Gemerstor ISR MY51M0742 EF-0007-24  06-FEB-25
BANGCHAK SUB-DISTRICT, Digital Multimeier 334614 MYSI220104  EEL.BP 200267 13-FEB-25
PHREAKHANONG DISTRICT, BANGKOK. 10260 Digital Multimeter 33614 MYS322007%  EEL.BP 200267  15-FEB-25
THAILAND. Diigital Multimeter 344614 MY&024273  FELBP 20267 15-FEB-25
Location : = Programmable Afienustar MAT-1070 A2000114 EF-[008-24 05-FEB-23
Ambient Temperature : (230 £3 ) ic Caondenser Microphone 4180 2977900 AAIO1-2 12-FEB-2S
Pressare @ (M3 &3 ) kPs Measuring Amplifier NA-42EAL 45604935 AK-3001-24 05-FEB-23
Relutive Humidity : {300 =20 ) k]
2. This result of calibeation was found accurate as shown on date and place of calibration for this calibrated item only.
Received Date @ 10 MAY 2024 3. This certificate i traceable to the international system of unit malnlaied at :
Calibration Dute 04 -0 JUNE 2024 3.1 Mationsl Tnstifive of Metrology (Thailand),
Date of Lssuc : . 32 Thailand Institute of Sciensific and Technological Research (TISTR).
Calibrated by : Nathakom Pisspaisan

Approved by :

{  Thanakal Petchurai

7 ldAe ..

This cerificate is issued in sceordance wills the requirements of [ISOVEC | 7025 ssandard, may not be reproduced
aiher than in full, exeept with the prior written approval of the head of Calibration Labocatary. f
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Summary of Mensurement Result ;.
Uncertzinty Maximum-permitied
Parameter ungertainty af
(dH)
measurement (d15)
1. Absolute sensitivity 02 N
2, Seli-gererated moise 02 MA
3. Acoustical signal iests of frequency weigheings
125 Hz 3 0.6
1000 He 03 08
OO0 He 03 a7
4. Edectrical signal tess of Frequency weightings
For 100 Hz ro-4 kHz 03 0.
For =4 kHz o 10 kHz o3 a.7
For = 10 kHz 0 20 kHz = L
3. Frequency and time weightings ot 1 kHz 02 0.2
fi. Long - term stabiliy ol 0,
7. Livel limearily on the reference level range 02 03
8. Level limearity including the level range control 02 0.3
{4 Tisme hurst response 02 0.3
10, Peak C sound Jevel 02 035
1. Orverdoad indication 02 025
12, High level sability il ol

tanm%ﬂqu
7: 1
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Hesult of calibration ;.
1. Absolute sensitivity
Reforence Measured Arcepancs
Acoustic Signal Value Dieviation Limit
(s ) (dB » [dE } (B}
3.9 (93.94) 93.9 0,0 0.3
1. Self-generated noise
2.1 Norisl test
Mizasured Value
(dB)
16.1

2.2 The micrephone of the sound level meser was replaced by eloctrical signal input device.

Erequency Mensred value
Weighting (dB )
A - weight 15.1
€ - weight 216
Flat 270

3, Acoustical sigmal tests of requency weightings

Miter free-field nooustic response at 8 level of 84 dB

Fregueney Dieviation from varioas frequency welghting response curve (dB)
{Hz}) % . ACCEpance
Flat [ A
n -weight weight ki
125 01 (8] &1 =15
1000 0.1 -1 .1 £10
BN 2 13 1.3 5.0

wonanslumun
il 377
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Pages @ Soff
4. Ebectrical slgmal tests of frequency weightings
‘Weighting network response with relative o | kHz,
Freguency Deviation from variows frequency welghting response curve (dB)
{Hz) . Accepiance
Flai C-welght Asweighl e
a3 0.0 -] L1 =10
125 0.0 ki o =1.5
150 .0 0 (k1] #1.5
i) 0o a.0 0 £1.5
1000 1] 0.0 [F11} =10
2000 0.0 0.0 0.0 #2.0
A L 0.0 0.0 3.0
B 0.0 0.1 .1 =50

5. Frequency amd time weightings ot 1 kHz
5.1 Fraguency weightings at | kHz

Anticipated | Messured

Dieviated Acoeplance

Frequency Walue Value Value Limits
Welghting (i ) (4B} (4B} (B
A - weight %40 94,0 0.0 0.2
- weight ) 94,0 L w2

Flas 94,00 940 [ +0.2

5.2 Time weighting at 1 kHz

Anticipated | Measured

Devinted Acceplmnoe

Frequency Walae Walue Valug Limsits

Weighting (B ) (dB ) {dn ) (dB}
Fasi 940 o0 00 +01
Slow 940 4.0 0.0 01
Leg 940 4.0 0.0 <01

6. Lomg - turm stability
SLM Display | SLM Display |  Deviaied

Frequency al initial at final Walue

Weighting (dB ) (B} (8]

A - weight L 94.0 0

SITHIPORN ASSOCIATES CO., LTD.

CALIBRATION LABORATORY SITHIPORN,
A5H-4BI1 Srinthom Roae, langburmn, Bangplud, Bonghok, 10700 Thalland assoclates
Tal +E6 2433 B Ernaid : cofbrationi@sithiphorm.com byt

CRUBRATION 0384

Cart, New ¢ ACL24161
Jub No.  : VOGTACOOTI

Papes @ Gof®
7. Lavel Hnearity on the reference level range
Anticipated | Mensured Dieviated Acceplance
Valug Walae Value: Lirnits
(1dB) (dH ) (dB ] (dB)
137.0 137.0 0.0 1.1
1360 136.0 L1 £1.1
135.0 135.0 .0 +1.1
134.0 134.0 L +1.1
133.0 133.0 i +1.1
132.0 132.0 g £ 11
131.0 131.0 [E1] + 1.1
1260 120.00 L] + 1.1
1240 124.0 L] +1.1
180 119.4 o + 1.1
114.0 1140 o +1.1
109.0 10600 0.0 & 1.1
104.0 10400 oo & 1.1
9.0 S 0 w1l
9440 54,0 L) all
=40 A5.0 D =11
240 B4.0 ] =11
TR0 .0 L 1.0
740 4.0 L £1.1
6.0 600 L +1,1
6.0 6.0 LA £1,1
550 500 a0 * 1.1
3.0 5309 01 + 1.1
450 49.0 00 + 1.1
4.0 0 040 +1.1
] na L] +1.1
.0 40 00 *1.1
S0 Pk 0.1 +1.1
28,0 B0 0.1 +1.1
280 w9 01 #1.1
.0 pi-t 01 #11
26.0 p=1] -0l 1.1

250 250 [ +1.1 lﬂﬂﬂ'ﬁm‘l
g .
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agi-4% sirinthoen Rood, Banghurne, Bergpic, Bangeok, D000 Thikand associrates i A5 451 Sirintnom Base, Bangturin, Bergpiid, Bangiok, 10700 Thokard assocliates
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8. Level linearlty Including ihe bevel runge comtrol
11, Dverload indication
Anticipated | Measured Devised Accepance
Range Value Value Value Limits Measured value [ d } Divianed Acceplnce
(B (4B ) (dB) [dB) Pasitive Megative Wl Limits
Agto G40 940 0 2.1 otve-hall cycle | one-half cycle (dB )} (dB ]
BE6 B3 1 1.5
0, Tome burst response
Tieme Tome burst Anticipated | Measured Deviated | Accepianee 12. High level stability
duration, Th Cyele Walue Value Wl Limmits:
o
s | () L) LdB) (dB) Lam) SLM Display | SLM Disglay | Devised | Accepiunce
> L ; :':E lm;rs L L Frequency at initinl at final Value Limits
ney 2 17.0 [EH] 10;-2.5 g
2 Weighting dB {dE) [dR) 4B
200 00 1340 1340 (51} =1.0 s L
1 8 108.0 10,0 0.0 15;-5,0 o Lt el L =
Shaw o
200 B0 1276 1276 0.0 1.0
025 1 G0 bEg -0.1 1.3 ;5.0
SEL i ¥ 108.0 108,00 L] 0,25
Ll LL SRR Lt 0.0 10 The reparted ancertainty i based on o standard unceringy maltiplicd by coverage fscioe & =2

or any vahe: following caleulation providing & lavel of confidence of approximabety 95 %
10, Peak C sound bevel

Pro——— PRI il P FYeRReRT End of Calibration Certificaie
in Walug Valie, Lepeak Value Limits
test signal (dB) (dB ) {dB ) (dB }
Conlinuous 1330 133.0 0o 210
Ome 1364 136.3 -l 3.0
Number of cvele Anticipated Measured Deviated Acceptunce
in Value Valuwe Value Limits
1eet sigral (dB ) {dB ) { dB ) (dB ]
Conilinuous 133.0 133.0 o 2.0
Positive half cycle 1354 135.2 0.2 420
Megative hall' eyele 135.4 135.2 -0.2 20

tanﬂ;;‘lw ) Lﬂn%‘{.im )
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Calibration Certificate

Equipment : SOUND LEVEL METER
Manwfacturer : RION
Model ¢ MLA62 f Microphone UC-591 ¢ Preamplifher MH-26

Serial No.: VOS11775/ 02266 / 11973
UAEEFM.091/2565

Condition As Found : GOaD

Customer UNITED ANALYST AND ENGINEERING CONSULTANT (UAE)
81 500 LUDOMSUK 41, SUKHUMVIT ROAL,
BAMGCHAK SUB-DISTRICT,
PHRAKHANONG DISTRICT, BANGKOK 10260
THAILANI.

Location : =

Ambient Temperature : (230 +3) 5

Pressure @ [ 1B 3 ) kPa

Relative Humbdity = [ 300 220 ) B

Received Date : 10 MAY 2024

Calibration Date : 30-31 MAY 2024

Diate of Issue ; 04 TUNE 2024

Calibrated by ¢ Nathakorn Pisaipaisan

Approved by : 7-«'@_%

{ Thanakul Pewchurai )

This certificabe 14 issued m accondancs with the reguirements of 1ISOVEC 17025 standard, may not he reproduced
wther than m full. except with the prior written approval of the head of Calihraizon Labomary,

Lanm':'lu'n'wqu
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CALIBRATION LABORATORY SITHIPORN
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Tal+66 2433 B33 Emal : ealbotion@sthishomoam HSC LIS TR

CALUBAKTION Q134

Cerl. Moz ACL24153
Job Mo, = VOATACBITI

Pages  : 2odd
Calibration Procedure ; CP-ACDI

Calibration Method :

This oquipment was calibrated by follow on TEC-6E672-3 (2013) Standard tor sound level meter (SLAM)L

The SLM had tests 1o Aceestical and Elecricsl signal tests of frequency weighting with Anecheie chamber and Refercios
Standand Insirmenls,

Faor tesits resulis of each items were made by observation of each Instraments display and also with SLAM's display.

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

Instrument Mol Serinl Na, Cert, N, Dhue Date
Wavelorm Generator 332104 MY 401 T074 EF-0I09-24  05-FEB-25
Wavelorm Cenerator 335018 MY 52302742 EF-OU07-24  05-FEB-25
Diigital Multimeter 34614 MYS3220104 EEL.BP 21267 13-FEB-23
Digital Mulsimeter 3361 A MYS3IZ200TE EEL.BP 2000247  15-FEB-23
Diigital Multimeter JA4EEA MY&0024273 EELBP 224267  15-FEB-25
Programmable Atienustos MAT-1070 A2000114 EF-DE-24  05-FEB-25
Cordenser Microphone 4180 2077900 AA-I0D1-24  §2-FEB-25
Messuring Amplifier NA-42ZKAI BAFAES AABNI-24 05-FEB-23

2. This result of calibration was found accurate as shewn on date and place of calibration for this calibrased ftem only,
1, This certificase is traceable 1o the imemational system of unét maintmined a ;

3.1 Mativnal Institate of Metralogy (Thailand),

3.2 Thudiland Institate of Scientific and Technalogical Research (TISTR),

G m%@mu_
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SITHIPORN ASSOCIATES CO.,, LTD.
CALIBRATION LABORATORY

45145 Siinthoen food. Bangbumne, Bongpiud, Bongkok, 11700 Thailand
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Pages 1 3ofd
Uneertainty Maximum-permitied
Parameier uneertalnty of
(dBy
mezsurement (B}

1. Absoluse sersitivity 02 Wi,
2. Selfgenorsted nose n3 Mk
3, Acoustical signal tests of frequency weightings

125 Hi b3 0.6

1K) Ha 03 LR

BN He 03 03
. Electrical signal tests of frequency weightings

For 10 Hz 10 4 kHz 3 b
For =4 kHz io 10 kHz 3 ny
Far > |0 kHz 1w 20 kHz 0.3 LA

5. Frequency und time weightings ot 1 kHz 02 0z
. Lomg - term sasbiliny i 0.l
7. Level Enearity on the reference level range 0.z 03
. Level linearity including the bevel mnge control 02 03
S, Tome burst respanse 02 3
1, Peak C sound level 0.2 035
11, Overload indscation [} 025
12, High level suhility 0.1 Ak

mn%sk_lm:q

Tol =24 2433 8331 Email -oolbinatonfsthiphomoem 3:;-:;3
Cert. No, : ACL24153
Juh Moo VOSTACBOTL
Pages 4ol
Hesult of calibration ;.
1. Absalate sensitivity
Ruference Measured Acceplance
Acoustic Signal Value Dieviation Limit
(B ) (dB ) (dB) (dB )
93.9 (93.94) G94.0 o0 .3
L. Sell-gencrated noise
2.1 Nowmal test
Measured Valoe
(dB )
148

2.2 The microphone of the soand level meter was replsced by electrical signal input device.

Frogueney Measured value
Wighaing L di )
A - weighl 112
C - weight 16,0
Flat 24.3

3. Acoustical signal tesis of frequency welghtings

Meter [roe-Deld acoustic response a1 o bevel of B4 dB

Freguency Digviathon from various frequency weghling response curve (dB)
{H. A
o Flat Cweight | A-weight G
Lbmats
i25 (.0 (0.1 0.1 & [0
L0 .1 0.1 0.1 =07
HOHH 1 i1 -1 + 1.5;~15

mny%&u
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SITHIPORN ASSOCIATES CO.,, LTD.
CALIBRATION LABORATORY

ELEEL
Tl a4t 1433

1 B, B b, Doy

i, Deangkok, WITCE Thaikand
il B caibrotiongs thiphans

SITHIPORN

associates
NEC-TVH-TES NT0ES
CALBEATHIN 0331

A, Electrical signal bests of frequency welghtings

Weighting netwark respanse wiih relative s | kHe

Cort, No, + ACLI4IS3
Joh Mo, VOSTACDOTL
Fages 1 Sol8

Frequency Dieviation from vanous frequency wekghting response cunve (dB)
i Hz | o Actepnce
Flat C-weight A-weighs i
63 1] 0.0 ol 10
125 o0 01 00 410
250 ] 00 00 410
SO 00 (k1 ol 1.0
1OHHY i) [ o 210
0HY 00 00 i 1.0
A0 00 0 il 1.0
S 00 1,1 ol +1.5,- 25
LM ) -1.2 -1.2 +2.5,-16:0
&, Fregquency amd tinse weightings st 1 kHz
5.1 Frequency weaghtings o | kHz
Amticipaied Measured Devimed Accepmnee
Frequency Value Vinlue Value Limiids
Weighting. 148 ) (di ) (dB) {dli |
A - weight 5440 4.0 i 402
C - weight 4.0 4.0 o 0.2
Flat 4100 4.0 0 +0.2
5.2 Time weghting 1 1 kHz
Anticipated Mesured Deviaisd Aceeptanes
Frequency Vakae Valug Valse Limits
Wesghting {di ) (i ) {(dB} LdE )
Fist 440 4.0 00 #10.1
Show 440 94,10 0.0 #1.1
Leg 4.0 w0 0o 4.
. Long - term siability
SLM Displiy | LM Disphay | Deviated | Acceptance
Frequency at initisl  final Vil Linsits
Weighting [ B ) (dB ) (B3 ) (B )
A - weight a4 0 LA L . M|

7. Level linearity on the reforence bivel range

Cert. No. - ACL24153
dob Mo, VORTAOOTE

Pages @ bol#

Aniicipased Measused Dievisied Agceplinee
Value VYalue Value Limits
LdB ) tda ) (dB ) (dB |
137.0 13740 0. +il.E
136.0 136,00 g 0.8
135.0 1350 L] +0.8
1340 1340 ) LK
1330 15340 ] 44
1320 1320 L] 14
1310 [E1R] 00 HLE
125.401 120,00 0 LB
1240 124.0 0.0 0.8
1150 1180 0.0 +0.8
1140 11440 L] +LH
1080 1080 00 HLE
1L L0 .0 +0L8
99.0 9.0 0,0 +0LH
94.0 4.0 a0 +H1L8
=00 .0 0.0 LH
4.0 a4.0 0 0.4
o0 a0 .0 +0LB
74.0 4.0 0.0 +08
9.0 9.0 a.n +R
&4.0 .0 0.0 0.8
0.0 9.0 0.0 =08
.0 RER) Al ]
4.0 4.0 8] 08
.0 A3 9 A1 =8
3.0 329 .1 0.8
0 340 o 0.8
0.0 J0 i HhE
2.0 289 R e}
28.0 280 0. .5
7.0 270 0.0 40,8
26,0 259 0.1 &
250 2340 L] 1.8

Lana';g'lzzjg%gy _
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&, Lavel Unearity including the bevel range control
Anticipated Measared Devisted Acceptanos
Rangs Value Vilue Value Limdis
[dB ) i dlE8 ) i) idB )
ALl 4.0 B0 0.0 HLE
. Tame burst response
Time Tore hurst Anticipated Measured Deviated Acceptance
duration, Th Cyele Value Vahue Wahie Limsits
Weighting (ms ) {dE ) (di) (de) (4B )
0,25 | (A 107.% 0,1 L0 3.0
Fast 1 B 117.0 117.0 (0 10 -15
200 00 1340 134.0 LT +05
o 2 B 1080 1080 L] 10 -30
200 00 127.6 127.6 0 A0S
0,25 | w0 G54 -1 140 ; 3.0
SEL i 8 1080 108.0 A0 L0;-15
200 B0 128.0 1280 (01 15
10, Peak O sound level
Mumber af eycke Anlicipated Measured Deviated | Accoplance
i Value Valae, Lopeak| Value Liméts
test signal i dB i dB i dB ) | dB )
Caondinuoie 133.0 133.0 0 210}
One 1364 B36.1 0.3 420
Murnher af eycke Anticpaed Messnred Devianed | Accoptance
in WValue Valug Value Limire
west signal L dB ) L dB ) i dB § (4B}
Canginnene 133.0 133.0 A0 =10
Postive hall' cycle 1354 1352 -0.2 £1.0
Megative half cycle 135.4 1352 0.2 =10

wnepslymuny

SITHIPORN ASSOCIATES CO.,, LTD.
CALIBRATION LABORATORY SITHIPORN

A51-4E Sriam fead Bangbur Bergphic, Bangiok, 0700 Thalond assoclates

i Wt 5 . dihigngen MEE e i 13005
Tesl 4 2433 Bk Ernesl: éesfibratiordisthipneen com Loty

Cert. No. 1 ACL24153
dob Moo : VOATACDOT

Pages ; Bol3
11, Overlosd lndication
Mensured volue [ dB ) Dieviated Acteplance
Positive Negative Value Limits
one-half evele | ouse-half cyele LdH ) i dB )
H9.5 B9.6 il #1.5
12. High level stability
SLM Display | SLM Display Devinved Agcepiance
Frequency al initial at final Valse Limits
Weighting (B ) (d ) {di Ldi )
A - weight 137.0 1378 0.0 1
The reported uncertninty is based on o standard o ity menltiplicd by ge fackor df = 2

ar any value following cadoulation, provading a lavel of confidence of approximarely 95 %

End of Calibration Centificate —

Laﬂﬂﬂimu
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CALIBRATION LABORATORY 2ITHIBORN CALIBRATION LABORATORY SITHIPORN
£t50 ate - ;
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Pages  :  1ofd Pages : Zors
. " .
Calibration Certificate Calibration Procedure : CP-AC01
Equipment : SOUND LEVEL METER Calibration Methad :
i b _ _ This equipment was calibrased by follow on [EC-61672-3 [2013) Seandard for soused bevel mseter (SLM).
Alaael ; NL~42/ bicrophione UC-52 / Preamplificr NH-24 The $LM had tosts o Acoestical and Elestrical signal tests of frequency weighting with Anechoic charber and Reference
Serial No.: 014]|_u‘f78.r 194533 1 14656 o [ —
ID Ne:: UAE.EFN.081/2565 For esis resulis of ach items were made by chservation of each Insirumens display and alse with SLM's display,
Caondition of this result of calibration :
Condition As Found ; QooD 1. Reference Standard Instruments <
) Insirument Mol Serial No. Cert, N e Dhaie
Customer ; UNITEDY ANALYST AND ENGINEERING CONSULTANT [UAE) T — 332104 MY4BO1T076 EF-000S-24  05-FEB-25
£l 501 UDOMSUK 41, SUKHUMVIT ROAD, Waveform Ceneraioe RECIRTY MY 5232742 EF-0007-24  05-FEB-25
PANVIAR SUD-DISTRICT, Digilal Multimeter IM6LA MYSI220104  EELBPILO26T  13-FEB-25
EHRAEHANDHCTRICT, BADURCE Wid Digital Multimeter IM6IA MYSIDOT6  EELBPIOO26T  15-FEB-2S
THAILAMND. Digital Multisneter 344614 MYS0024273  EELBP 220267  15-FEB-25
o Programmable Amenuatar MAT-1070 a2000114 EF-000#-14 05-FEB-25
Ambient Temperature : {23043 ) i S Condenser Micraphone 4180 20770 AA-LO01-24 12-FEB-23
Pressure ; (1003 &3 } kPu Measaring Amplifier NA-42KAl 24560405 AAJO0I-24  OS-FEB-25
Relative Humidity : {500 =20 ) %
2. This result of culibration was found acowrate ns shawn an date and place of calibration for this colibrated item anky,
Received Date : 10 MAY 2024 3. This certificaie is traceable to the inernationnl system of unit mainiined a
g::"::’“" Mg 2:}&"’;‘;”“ 3.1 Natianal Institues of Metrology (Thailand).
e 3.2 Thailand Institute of Scieniific and Technodngical Research (TISTRI,
Calibrated by : Mathakom Pisutpasan

St T LA

{ Thanokul Petchursi )

This certificate is issued in sccardance with the requirements of ISCVEC 17025 standasd, may not be reproduced
oiher than in full, except with the pricr written approval of the head of Calibration Lshoriary,

lﬂﬂﬂ']'ﬂliﬂ‘]‘l]ﬂﬂ I.Oﬂgj"i Qll
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SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

4B Srirthorn Bood, Bangbuarm, Bongaiud, Beaghat. K00 Thaiono

SITHIPORN
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Tl +85 2433 £39 Frail: caibeetiangsithiphamecm "*-""-'::E Tl #08 2433 B Ernail : calbrotiangsithipham com c""’l‘:"‘:"ﬂ:"x
Cert, Mo, 1 ACL2157 Cert. N ¢ ACL24157
Job Na.  + VOSTACMT] Joh No. @ VOSTACNTI
Pages : JwiB Poges @ 4ol ®
1. Absolute sensitivity
Uneeriainty m-permitted
Z Wnatum Reference Measured Acteptanee
Beouotat (B} ungartabnty of Aceustic Signal Value Deviation Limit
= measurement (dE) (B (4B} (4B} (dB)
1. Absoluie sensitivity n2 MiA 3.9 (93.94) 939 00 @
2. Self-generated noise 02 A
3. Acoustical signal mc:gl}mms : ¥ wiighlings — = 2. Self-generated
: - 2.1 Mormal kesi
1000 Fz 03 a6
K000 Hz 03 07 Measured Vales
4. Electrical sigral tests of frequency weightings "‘iB]
For 10 Hz 1o 4 kHz 0.3 s T
Far=d kHzw 10 kHz 03 0.7
2.2 The eierophons of the sound level meter was replaced by electmical signal input device,
For = 10 kHz 10 20 kHz - 1.0 = M.casmrwl i o
5. Frequency and time weightings af 1 kHz 0.2 0.2 i i
f. Loy = term atabibity 0.l 1 Weighting 48]
7. Leved linearity on the reference level range 02 03 A - weight 11.2
8. Leved linearity inchuding the bevel range control 0.2 [E] € - weight 175
9. Tone burst response 0.2 03 Har B
1. Peak T sound level 02 [
11, Overlead Indicatioa 02 024 3, Acoustical signal tests of frequency weightings
12, High level stability 0.l 1 Mter free-feld ncoustic response a1 a bevel of 84 &8

onNds Iﬂ 3
I

Frequency Dizviation frimm variom frequency weighlmg response curve (dB)
{Hz) : Accoplancs
FI - Aowak
il walght watight T hikle
125 0.1 ol (141 x5
1000 (L0 0 00 =10
BODO 0.5 b L& =50

Lanm:s;l:um




SITHIPORN ASSOCIATES CO., LTD.

SITHIPORN ASSOCIATES CO., LTD.

CALIBRATION LABORATORY

45161 Sirinthorn Rood, Bongburru, Bongpiud, Bongho. K700 Thalkne
Toi +00. 2433 B3N Email : coibration e ithiphamoom

SITHIPOQORN
associates
CaudRATON 5

CALIBRATION LABORATORY SITHIPORN,
A5H-ani Srinthom Rood, Bonghumng, Bangakis, Benglok, {700 Thaione associates
Tod +AB 2433 B331 Ernail; eorlrtinn I b pham Sem WS 118 T e
Cert. No. : ACLI4157
Jaly Mo, VOSTACOETL
Papges : Saof8
4. Eloctrical signal tests of fresuency welghiings
Weighting network reapomse with relative so | EHz,
Frequency Dievintian from various frequency weighting response curve (dB)
il Flat Ceweighl A-weight *WE
Limits
a3 -1 o 0.1 £2.0
125 L] 0.1 g &l 5
150 g 0.0 ol +1.5
5 0 i1 o .3
1004 il 1.0 ol +1.0
2000 [L0) 1 ol +2.0
A oo a1 i 5.0
BOO0 i (8] ¥} +5.0

5, Fregquency and time weightings i 1 kHz
5.1 Frequency weightings at | kHz

Frequency Value

Anticipassd Memsured

Digviated Acciplance

Value Walue Linits

Weighting (i) (dB ) [ dB | (dB)

A - weight 4.0 94,0 a.n 02

C - weight S0 4,0 an +.2

Flat G401 4.0 an +{.2

5.2 Time welghting a1 | kHz
Anlicipated Measured Deevinted Avceplnnes

Frequency Value Value Value Limils
Wikghting (dB ) (8} {dB) 1dn)

Fast .0 .0 o =0,

Show .0 o0 [EXi] +0L]

Leq o0 Q4.0 i 0.

. Lang - term stability

SLM Display | SLM Display

Erequency at initial ot final Value Limits
Weighting [dB } (dB )
A - weight 94,0 .1

i dB ) [ dE )
5 | oAt

s B

Cert. No. : ACL2Z4157
Job No, § VOSTACOST]
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Certificate of Calibration

{msamer Certificare ba ; 2H-AFM-02
e LUNITED AMALYET AND ENGIKEER NG COMNSULTANT OO0, LT Requess Na ¢ Rege 20041025
Addicss EF S Udneesu 81, Sukbumvit Reed, Bamgehal, Prakareng.

Bangkek 101360
Umit Under Calibratien Tkt
Sezaurrment bem Alr Flira Motz
Mlamafiurer Ts1
Meaded Apse Senar Model - -

ALSE2NI TS Saraor Seral Number -
18] UAELFM. 14072504

Loaion of Calibrason © LAR 4 AR VELOUITY METER
Calibration Envirasmsmi ssed Dtk

Tenmgeraters BTEIC

Hanisiry 55 %AH = 20 "%RH

Daremieine Presuire 1013 hPa = 10 hPs

Ecoaived Date & Moy 2024

Calshravion Dot 15 My J024

Calihrasion Provedure+ In-hossy mesind CP-AFM01 by Compuarison techrique witk Standand Primary Flve Calitnator

Meterence Stamlard Mael Serial Number Tracelile Dy Cilibrdfian
A Flow Meter Gilibeanoe 3 Law flas 1830101008 Sennidyee £2 July 2024
A Flow Meter Gilfbrater  Starsland thow 1003181 1001 Senshdyré 12 Iuly 3034
Tempesaiure meter GT 11 [HBHIST Qrckum 1 March 2023
Prevsers meter CP(2I SKD G RED TRA [ —
Trareability =

s Certifcane o traceshle 1o 51 Ut throegh Senvidyne AJLA Acereditanm fa, 104361
Moce:

Thee peppesied sscenainty is Based un ssndand uncertngy sialitplied by the Covenage Faour & = 2, poriding o level of comflidace spprosimaely 95 %

Calibratien By = i a8
M Noppados: Lissgan
Service Calibration Esgiseer

Appraved i

I, Facil Mashavom

Calibaaition Engreer Supercisnr
Tunue Dade : 15 My 2024

l.anm':'lu'anu

The iesulbi relabad onl a1 Dhe fhern calmaicil. The conificaie sl s be reprrdbaed et in [l wifvoet weticn spprovval ol the brsoi asive Ditaiveal i, L

F T8 ARROL R 00 lsisa datie 0LA07/19

Cemificare Mo @ 24-AFM-02

Requesi Mo ¢ Rog-2024-1021

Wenull of U alibration :

Temperature Pressure ST e Errur Unsertaiaty
i) kPs) Wimin} Wmin} (Wimin} (Ui}
. 100 A1 nen 0520 1001 oy
M a7 nas nos 001 fonky
4,00 (LT A LRI 1.1 L]
%0 i 78 i3z nam 0002 e
4 1037 W05 0500 0.0 T
m (L TRel'} (R 1600 R am4
4.9 (LR | &40 Lo [LEIR] Rl
2490 (L] 1482 200 naLe g
L (LI 29) 3600 T Az
2509 19183 LR 4000 IR A5
2 1) o A8 5,000 L e

Naly ST0 : Swasdand UL ¢ Uit Unider Calibeatios

UL Relference Comditios | A12LEC, 1003 kP, Aw

« Flow Rate wass oimacicd fir faneulaideed opcriling commilios by Ussg cgualion |

Prer Toea:
- ] ——— x ———
Qmeas = Qrer x S

whors Q= Flow Rang P = Aparthai: Prewwere

Mbeas = Mesurenient Conaditios

T = Attt Tamperatars
el = Stundeed Conditinn

* Inilscates mon soored ed
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) F}

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES @ﬁ

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

Certificate of Calibration Certificate No.: 24P1145
Page: 10f2

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 : 111M8 Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: -
ID No.: UAE.EMA2.067/2552

Condition As-Received: Used Item

Received Date: 03 April 2024
Calibration Date: 09 April 2024
Reference: 2404-0119WSC Submitted by:  United Analyst and Engineering Consultant Co.,Ltd.

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

Relative Humidity: (50 +15)%
Atmospheric Pressure: 1007 mbar
Procedure used: The calibration was conducted by direct comparison method against Pressure Measuring Instruments

Standard according to calibration procedure CP-P10, using " DKD-R 6-1 ; Calibration of Pressure Gauges " as
a guidelines.

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

-National Institute of Metrology Thailand (NIMT)

Calibrated by :  Suksan Khankaew Approved Signatory :
Issue Date : 10 April 2024

[ ]Phalinee Prabpaipal
[ ]Sura Suwannasri
[v/] Attapol Panurach

lﬂﬂﬂ’li"hjﬂ‘qu

Cert.No.: 24P1145
Page: 20f 2

Result of calibration:- Without Range : 720 mmHg to 780 mmHg
nction:- Al M nt Scale Interval : 1 mmHg ( The Fifth Estimate )

Increasing Pressure

[Applied Pressure (mmHg) | 717.86 | 720.00 [ 739.73 | 750.27 | 761.74 | 773.61 | 786.17

UUC* Indication (mmHg) 720.0 730.0 740.0 750.0 760.0 770.0 780.0

Error (mmHg) 2.14 1.00 0.27 -0.27 -1.74 -3.61 -6.17

Decreasing Pressure

Applied Pressure (mmHg) | 786.17 | 773.15 | 760.92 | 749.39 | 738.50 | 727.65 | 717.77

UUC* Indication (mmHg) 780.0 770.0 760.0 750.0 740.0 730.0 720.0

Error (mmHg) -6.17 -3.15 -0.92 0.61 1.50 2.35 2.23

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 & = 2, providing a level of confidence of approximately 95 %.
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TECHNOLOGY FROMOTION ASSOCIATION (THAILAND-TAPAN)

CORPORATE SERVICES ¥ EQUIPMENT CALIRRATION AND TESTING SERYICES m
4B PATTANAKARN ROAZ SO SUANLLIAMG SUANLUANG, BANGEOK 10250 \_’JT\"'

TEL 0.2 :

Certificate of Calibration =~ CerifiesteNa.: 2ahtass

Page: 1ol2
Expaipman Diigital Thismio--sromansr
[T rr—— Dighessny Tris corificain may nal ta reproduzed siber ihan i full
ewaepi with the prior writien approval of fhe head of
Model TH-I24 Caiparits Baivicis 1 Equipsias Calbration ind Tailig Serdoie.
Sarial Mo.: AF021140
1D M. UAE EFM. DOZ2EET

Candition As-Recatvet New Hlem

Recalved Date: 10 July 2024
Calibeation Dise: 15 July 2024
Ao 17 Jusy 2024
Ratarinca: HOT-EAWED Submitted by:  Unitst Anslyn ard Enginearing Consuitant Co, Lue
Aemibiant Temparaturs: | 25 23 ) °C
. : EEOE] &1 S0 Udnmauk 41, Sukhum Road, Bangehak,

Phrakhanong, Sangkos 10260

Calbraton wess conductsd using inshouse calbrmbon proceduss CP-HO3 pooording o oompanssn
with standard chiled mimer senscr for humisity massureman funcion and comjurison Wit steestan
femperature prote for femperaiure measurement funchion imo humidRy | iempenmiure chamber.

Procadure used:

Condiiion ol thiy repult of callbontion
1.Anterence standars Rsiruments
Instrument Modal Sarinl Mo, Cartificate Ho. Cus Dats
1) Starstard Chilled Mirer Hygromsier Sensor Do Prima il AL 21318 25 Sep 024
) Handrekd Themorsier With Senscr 1523 STTGE 23 08 Moy 2034

3. Thes cartiicatn s vakd only b0 15 ilem calibraisd on dale and pisce of calitration
3, This Cerilicaion & mocosbls 10 P inloenslional Syaies of Ui smaisaiced thoogh:-
~Thurier Scianiiic Comomtion, NVLAB Accreditation Mo, Calraton 200522-0
Technalegy Pramocton Asscoinion (Thailand-Japen). MSC-ONSC Accredited No. Calibmiicn 0008

Vi?mn

Calibrated by ©  Surasii Pransudeoi Approved Signatory ©

sy Disbe ; T Jusy 224 [ 1Chssrl Wamwwsnjs
I Vipum Tandyasuti
1 | Unnepghel Hamehe

lﬂﬂﬂ']'i‘lljﬂ‘]‘l]qu

Cort. Mo, 24H1484

Page.: 2 of 2
Result of Callbration:- Wishenil Acjusimant
Function: Humidey MaAsL e
Ratoranos Standard wc Umcartainty
Tempersiurs  Humidity Raading Errar of Sansisrenonii
[&=] MHRH) (RRH) R [EHRH )
250 a1 £ -1 14
250 50,1 ag 21 18
25.0 BO.D 58 20 18
250 F0.2 88 2.2 18
Resuit of Calioration:. Wit Adjustriedl
B 5 T
Standard uuc Uncertalnty
Tomperatura Raading Esvor ot Msasursmant
e (8] (a= (20}
20014 206 0588 042
o4 384 264 o418 [E )
30050 0z 0150 042
4o0zr 40.2 niTa 042

VUG | Unk Undes Calibration
The reparss unoaainty of MORSUNGTENT Was: Haks o5 SENIART UnceTEnty mutipied
by coverage facior k = 2.00, providing confidence level approximaialy 85%

+odo=

Lanm'.i'l:imuqu




List of Instrument Certificates for Environmental Quality Analysis

Certification Date of Due date of
No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator
No. Calibration Calibration*
1 |Atomic Absorption LEAD Agilent Technologies AA240FS / MY13160001 Agilent Technologies Preventive Maintenance 30/1/2025 29/1/2026
Spectrometer (Thailand) Co.,Ltd. Checklist
2 |Atomic Absorption ARSENIC Perkin Elmer PinAAcle 900F / PFB20031902 Perkin Elmer Co.,Ltd. WO-02787590 14/5/2024 13/5/2025
Spectrometer
3 |Analytical Balance FAT OIL AND GREASE Mettler Toledo AB204-S/FACT / 1129361010 Technology Promotion 24MM292 11/5/2024 10/5/2025
Association (Thailand-Japan)
4 |Analytical Balance TOTAL DISSOLVED SOLIDS Mettler Toledo XSR205DU / C210685394 National Food 2402283-002-01 2/4/12024 1/412025
Institute,Ministry of Industry,
Thailand
5  |Analytical Balance TOTAL SUSPENDED Mettler Toledo XSR205DU / C009071872 National Food 2402283-001-01 2/4/12024 1/412025
SOLIDS Institute,Ministry of Industry,
Thailand
6 |DO Meter BIOCHEMICAL OXYGEN YsI 5100/ 11B 101863 Technology Promotion 24TW39 21122024 20/2/2025
DEMAND Association (Thailand-Japan)
7 |Kjeltec Distillation Unit TOTAL KJELDAHL FOSS KT9 /91905393 FOSS South East Asia 12875 5/7/12024 41712025
NITROGEN
8 |pH Meter pH YSI Environmental pH 100A / JC03335 Technology Promotion 24CH237 20/2/2024 18/2/2025
Association (Thailand-Japan)
9 |uvNvIS CHEMICAL OXYGEN Hitachi U-5100 / 23A4-008 DQE Services Co.,Ltd. SP24-028 11/9/2024 9/9/2025
Spectrophotometer DEMAND

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

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

Certified Laboratory ISO/IEC 17025

Certificate Page 1 of 1
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TECHNOLAGY FROMOTION ASSOCIATION (THAILAND- JAPAN) @
ac-#RA

CORPURATE SERVICES 3 KOURIMENT CALIBRATHIN AND TESTING SERVICES }Q—;—R&V
S PATTANAKARN BXOADSO] |3, SUAKLUANG. SLANLUANG RANGEOK 10730 e e a
TEL G-ZPIT-HN 2% PAN -27 10044 ::‘.,:.1:.,: CaflMa - JaCkDN?
Page.: 2of3
Conditien of biration result
CartMo.: 24CH2I7 1. Reference Standard instrumant
. . . Page.: 1of3 Instrument Sarial IDNo.  Cer, No. Dusa Data
Certificate of Calibration 1) Dicurnent Process Calibrator S4030045 130RCTIE 2362802 27 Aug 2024
2) Raf. Standard Thermomaeter 452054 T10RCOE4 23208 26 Jly 2024
Equipmet : pH Mater
Manutacturer : EcaSen This cariifizalicn Is fraceabie to the Infemational Systen of Unit mairtained frough:-
] PSS - Technalagy Promotion Association (Thailand-Japan)
Gerlal No. : IC0EIS 2. Cantified Rederence Materials : Tha moasurement resulls sre iracealse 0 5| fepugh CRA cham Ld.,
v ANSHASC Netoral Accraditation Board, Aocredited Mo, AR-1835
10 M. : UAE EFM . DG22562{ENY. pH 02182}
Condition As-Received: Used lrem Busfinn Solution Manacturar Lot Ha Exp. dete
Fhiahioadt Dia? 1 Fabruary 2024 phH 4.008 CPA cham 40102 27 Now 2025
ca Deke 20 Fabruary pH G365 CPA cham Q40104 02 Mow 2024
3 pH B.8a7 GPA cham 240106 02 how 2024
Relarence - 2402-DSMWEC-1
Submitted by : United Analyst and Enginearing Corsuliant CoLid, 3, This cerificate s valid only b the [iem calibrated on dabe and place of calibration.
3 Sai Udomsuk 41, Sukhumyit Road, Bangohak. : —
Phrakhanong, Bangeok 10250
Ambient Temperature % + 28 °C Evpation s ¥ Mase
ml L2 : A
Humidity : (50 + 151% ] curve by O Process Calibrator at pH {4, 7H7,10)
Calibration Procedurs - In - house method |
- GR-GHS by drect measursment witn Mominal | Standard sotsal Reading Uncertalrty of | Coverage
DC Wollage Stardand and dinsct measurement Unit Under Value Valtage Measuremant factor
witths certified mruem?n maftarial (CRM) Calibration Input (s "
- PGHE by companson with lemperabure  siendard oH - =] oH
Calibrated by : P v— pH Meber 4.00 17748 T 4.0 0.58 200
4 S JCO3335 7.00 0,00 ] 7.00 0.58 200
PR S .00 @00 0 7.00 058 zao
Approed 10,00 -177.48 -ATT 10.01 0.58 200
{ ) Pomithippa Tameyakul
{ ) Unnepphol Harachal
{./) Sathip Meangme
Issua Oate : 22 February 2024
The Uncertsinties sre for a confid prohubility of approxi ¥ 95%

than in full. cxcegt with the prioe writen
 Eguiprasne Calicabon are Teing Servicen

Thea eomtificats ruay vt be repredn
Agpmsved ul the beinl of Coapocan Serd

2y

s
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TECHNOLOEY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE EERVICES & EQUIPMENT CALIBRATION AND TESTING SERVICES
5344 PATTANAKARN ROAD SO0 18, SUANLUARG, SLANLLIANG BANGKDE 10250
TEL 0-2747-3000-29 FAXD-2719-0484

CALIRATIS B

CertNo.: 24CHZIT

Page: 3ol3d
Cer.No.: 24MMZAZ
CASen B Certificate of Calibration oy
Funetion : pH Moasuremant Page.: 1
Parlarming thres buffers standard curve by wsing bulfer naminal pH (4,77, 10}
Unit Under Standard pH Actual pH | Actuad ¥ | Uncertainty of | Cowerage Equipment - Ewctronic Balans
Calibration Buiffer pH it actor
{miv) ) & Marnufactsrer = iditiar Todedn
PH Elocimode 2008 4.0 174 00071 0K Modsl - AB AT
Sl 2HIBESIAB0SITT 8.686 6.80 1] 00083 200
6,585 ] a 00083 200 Sarial No. 112825100
8687 10.00 -174 00085 200
ID Ne, 2 UAE WAS O022682
Function : Temperature Measurement
1 * ] Witheut adjustmant Submitted by : Unitesd Aratyst and Engineering Cansuitant Co,, Ltd.
3 5o Udamsuk 41, Sukhumeit Rioad
pmank nected with Temperatune Proba; . ]
This equij Was cor wi iicaonly oy
gl e Bangkok 10260
- Sarlal Mo, © ZADANGESIABISITT
Dimansicn of prabe Location : Balanca Roam [108)
- Langn ; 110 .
- Diameder - 12 mm. Rachived order - 11 ey 2024
immarslon Degih ; 107 - Calibration Date : 11 May 2024
; ¥ e Ambilant Tamparaturs : i5'ciwan’c
Calibration Standard uues Unoertainty of | Coverage Ratutive: Humidity : 30 % 0 80 %
Point Temparature: Reading meEEsEramant acior Calibrated by : Khit Ruttaraprapachal
t*e) 'c) 1"c) el (£c) K }( LQL
Uwncpl
Appraved by -
250 25.000 251 0100 013 200 Apprerved Signatary
ano 30.000 309 0100 013 200 (| Porgan Paigim
350 34908 351 0.1 0.13 2,00 () Suwii Imjsi

Remark - UUG* = Unit Linder Cadibrator

The reparted uncestainty of measunement was based on a slandard uncanainty mutplaed by & coverage

facior k. pravidng a level of confidence of approsimalely 85 %,

=ollo-

(" } Kunchit Promprat

Issua Date

15 sy 2024

The Uncerteinties are for a confidence probability of approximately 35%

This canlFicas may st B8 raproguced oher fan i= 128, TPt R 158 Srice e HtEn
Approwal of the head of Corporaie Sendses 3 @ Equipmant Caibratien s Tsting Servise

enanslumunu
a1203154
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Equipment : Eleciranic Balance Corl.Nou: 2dMMz02
Condition As-Received :  Used Hem Page: 2al 3
Rafaramie | 240501 E0C1

Procedure wsed :-

Calibeation wens conducted using in-house calibration procedurs CP-0B01 basad on UKAS LAE 14
aocording to direct meassurament mathod agairst standard weight

Coi
1. Redarence standard instrumenis:-

Instruments Madal Serlal No, 1D Mo, TestraperiMo,  Due date
1} Standard Weight Bat {E2) 15854 24053 TORCOOT MAA-0013-24 26 dan 2026

2, This certificata 3 valid only 1o the item calibrsted on date and place of calibration,

3, This rasuit of callbration was mads on requested o the peirt spacified by customer.

4. This cartificaba |5 not canisd for any commerncial iransaction.

&, This certification |5 Iraceabie 1o the Intamationsl System of Uil

Result of calibration | | Without Adustmant | * | Afler Adjustmant by Intemal Calibeation
Range capacity : 0 g to 2@ g Resalution 0.0001 g

Before Adjustment :

Bailancs Measurement Coverage
Applicd Weight Reading rection Uneartainty Factor
{a}) {al (@} (tmg) fk)
100 1000000 0.0000 0.8 203
200 2000005 -0.0006 0.3 H
After Adjustmeand :
1. deviation of mahing (n=10]
Agglied Waight Standard Deviation
(9] of Reading (g }
100 0.030a7
200 D.00005
i
enaslumuny

Equigmant ; Electroric Balancs CertMo.: 24MM232
Condition As-Recaived :  Lsad Item Page: 3af 2
Reforence : HO-MBE0C-1
Rosuit of calibration )
2. Effect of off center loading
A mass af 100 g was placed 1o various position an tha pan, L v ll5] (0]
The weighing machine reading ercr abtained is ghan in the tabia I S
Maximum difference between
Position 1 Positien 2 Position3  Position 4 Position § aff-canter and certral kading
fa) tal (g} tal tal (g}
00004 -0.0004 -0.0003 00003 004 00001
3. Departure from nominal value
Balance Maasuramant Cowerage
Appliad Waight Reading Correction Uncartainky Factor
tal tah TT {2mg) k)
Unicad 00000 Q0000 [RE] 213
oo 00100 0.0000 018 213
005 0.0500 0.0000 015 213
a4 09000 0.0000 018 213
0.5 0.5000 0.0000 015 213
1 1.0000 0.0000 018 213
10 10,0000 0.0000 015 m
50 495800 +00001 o017 2.08
100 98.0980 +0.0001 g 2m
150 140.9906 +DLKI02 02e z
200 199.9980 +0000 030 z

Tha reported uncariainty of massunament wis Dased on & standand uncerainty mulipled by 8 coverage
facior k| providng a leval of confidance of approximataly 95 %.

~olo-

enanslumunu



TECHNDLOGY FROMOTION ASSCCIATION (THAILAND=-JAPAN)

CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES
S PATTANAKARN ROWD 801 1K SUANLLANG, SUARLUANG RaNGKOK 10250
TEL, B-71T-3000 FAX. 0-1715-5484

Cort No.: 24TW

Page.: 1¢of 2
Certificate of Testing
Egquipmant : 00 Mater
Manufacturer : ¥l
Model - A100
Serial No. ¢ 116 101853
10V Na, & UAE WA 00477554
Recaived Date 20 February 2024
Test Date : 21 Febrsary 2024
Reference : 2402-DEZ305C-1
Submitbed by : Uniled Anslysi and Enginesring ConsuRant Co Lid.

3 Sai Udomsuk 41, Sukhunrdl Road, Bangehas,
Phirskhanong, Bangkak 10260

Labaratory Condition - Temperature (26 + &) °0
Huwicity (R EI0 )%
Tast Procedurs : I - houss method @ CP-CHB

by Comparison Technique with Azide Modifcation Method

Tasted by : ‘Walalak Srithaan
(R bk
Appioed Signatony

[ ) Pamthippa Tameyskul
[ ) Unnapphal Harachal
(/] samip Meangmai

Issue Date : 22 Fabruary 2024

wnenslumugy

Cenl.No.: 24TVW25
Paga. 2ol 2

Condition of this rasalt of ealibration

1. Reference Standard Instrumernis -
This cortification is Iragesble to the iniematicnal Systam of Unit hreugh e refarenca standards
laborstary of Industrial Calibration Cantar, Technalagy Promotion Association [ Thaland-Japan).

1. Buretie: - fa0su1n IJCENT2 22 Mar 2025
2. Balanna 23381 110RCDON 23MMED5 16 July R4
2. Standard Matarial -«
Mplorigl LI T ] LotNo, Assay
Sodium Thiosuliate perabydrebe Mk AR TERIE 100.2%

Raesult ; Digsalved Oxygen Metor Adjusimand With &ir 100 %
Dissalved Oxypen Probe Mo, 223100128

Titration Method DO Meter
Standard Daviatio
{Azide Modification Method) Ruading Teyion
gLy (gL} il
a0 a1g 0.0055

This raport was cerifisd anly far the Instrumand wa seslel & alowable 1o use for shady
Inbend 10 uae for advertising and retarsl purposs (s profibited. This rapor may nol be repnduced
other in fulwithcun writhen appeoval of the laboratory

enenslamilmit;



FOES Scuth Last dzia
5388 Sirinrat Bulding, 255h ~ 26th Hoor, Unit No, 3388/20, \
Th
Rama | Road, Klongton , Klorghoey, Bangkok, Thakiand 10110 L I nESLAI RS daErILE S
I l I Augusmsaa OUErrSgma TS sUa TS
Customer Service Report | Report Ne.: | 12875 ety FEUNCSIE o PO Develaprrent Malenal Food Farue

o] Jy 5, 2029 [ ] Ut Calibration Certificate
ob o 5§35 [ ] Bk

-TI8 11086
IBRATION DO8T

Irstrument: filldi Sarial:
L R Bt : Mgt Certificate No.: 2402283-001-01
Tranvel Ta Customer [Hrs] Lalbour (Hrs 2 Trawel From Customer [Hrs) Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Szan L L 1 g, *d E L 15 Address: 3 Soi Udomsuk 41, Sukhumyit Road,
Finish d |, 36 16 ec
10360
Iob Type
Speclal Standard Page 154
Distribiter Courtesy Vst Irvstalation Training
Diptal Sarvice M Onboarding Gty In Hiuse
Internal Warranty [T A » Equipment: Electronic Balance
Investigate Sales Suppart Hemate Health Chezk Vst
Smartcare Smaricare Pro Fosscare ¥ Manu 5 METTLER TRLEDD
FAA Type
Smateare Advance Fosscars Pro [0 Model: XSRI0S0U
Dietails of Wark | Tast =
=75 Serial No.: COOS071872
= el Clacl . 7
4 Mo fgele L AL ID MNo.: UAEWAD.012/2563
£ Vo dipann s 2
— g P KT x4 [of —ak Order No.: 2402283
~ Fmetjm  Chef - i .
<« Diltiee  PAWL = 7 Operation No.: 2402283-001
5 Alkalr LED Biwl Y Dene
4 Dogaivor M 4 Ml | Date of Receipt: 2 April 2024
~+ Meew Drein =
Rlimk = = Hocyorn, = 10 = S y 2
Falew op il Pl 1 Date of Calibration: 2 april 2024
Instrament Ready for Use | ok | A 1 Mt OK* T
Fart Moo Batch Duncription Tty - /
AL 3. 01 1838 | PU EiT Flelleq 1 Tadlater () Calibrated by mrierawut Prapowustipong ~ Approved by
Schentist { Mr.Phesaghat Tuanjt |
Manager, Divisien of Calibration Labaratary
Db of Issue: 3 Agpril 2024 Responsibie for the Technical Management Team
The uncertainties ane for a [ ¥ of app B
= This Cartifacali & Seued in BCE0fIRn0e wih 1he condiions of soredlalion granted by the The Liboralony Adcregilition Scharm:
: e it b which has assessad the measumement capabilty of the laboratory and its iraceabilty to recogniaad rational shandards and o e
Slgred PO ;_"E 5 / %vd_,—-" Signed Camtomar fpeet L nrd e unis of messrement realmed 2t the comespanding national standards |aborabory. This cerificate may not be reprodured other
& Eran in full excegt with the prior written approved of the National Food Institute.
doarie 7 areeid Hame F-CE-00% Revizion: 0] Date: 20-04-65
[ Email: 1 [ customer Consact.: |
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Calibration Report

Certificate No.: 2402283-001-01
Equipment: Elecuronic Selasce Manufpcturer;  METTLER TOLEDO
Madel  MERIDGTU Resolefion:  0.00001 g/ 00201 g

Serlad Fp.: DUEOTIATE
Capadityr 220 4

10 Mo UMD WARDE 25T

Date of Calibration: I A 2024 Page 3084
P Aot WL ¢ 05 T MelatewHumdty: 475+ 15 %

Place of Calibration: Laberannry, UNITED: SWALYST AMD ENGINEERING COMSULTANT CO.. LTE.

Conditien of Equipment: oo Conanien

Conditien af This Results of Calibration:

1. Calibration Meshod: WL Method W-MAGOL  Tn-Mouse Method based on UKAS Lsb 14 ; 019

Stardard Wit Cass £1 g In 2009 ESATET b= 1 W25 B April W4
Instrument Model Serial Ho, Calibrated By Certificate No. Dus Dite
TherrorHygio Meter &08-H1 HFLBTH DL&Z3 Dualty Rehom - B February 302%

}. Thia cerification b tracesble bo S UWIT

4. This cortificat was certified vy o the Metnamant we caibcated

5 This sesek of colibrstion wee found seourste o shown on dete snd place of calbraton anky.
Calibration Results:

1. Repeatability of Reading:

Mo Ve | g Stardam Dersation o Resding (o1 |
40 4.00000852 |
o 3000063 |
0y 0030048 |
Fol i [Tty J

2 Off-Center Error:
Ammmod A0 wos placed and moved b varms BoSItON SN pan
T balance maging chared (s ghan in the tasis

o,

'®, & Ilf/i.i}_ _@T\\‘

i 1 | 3 5 L}
i 4 ?J'i g il g 110 o 110 g $le g }
100800 | 1006008 | 108.5007 99.95% 1000001 | 000001

F-C5-0LZ Rewimon: 01 Date: 20-04-65
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Calibration Report

Certificate No.: 2402383-001-01
Equipmant: Elecironic Salaaoe Manufecturer:  METTLER TOLEDD
Magdnt  XERITSDN Rmsabatien: 300007 o 00001 g
Serisl Mo [X0NFIAR2 B Mo LAl WAl 2020056
Capacity: 720§
Date of C  Wprf 24 Pagedodd

Calibration Results:  (Continued)

Calibration Ramgs;

n-8lg

Eillbc:dnnﬂumm: Internal Cafibration

3. Departure from Nominal Valwe: (Range: 0 - 80 g ; Resolution: 000001 g )

homirel Wekie Saardand Vaue Bavrsge Resong Cammtion Uneaetaney Corwerage Facor

[ {91 L gy '] [+ g | [
Lirksad Dones 0% om0 0o 280
| e ooy noaint 000061 000008 250
o105 00osoa3 00493 20001 000000 %o
001 Doy 100 a0 PR 100
18 D4 00508 D000 000000 00
[ DAoL 015000 oot noogon o0

n 0 5000 L& 1.56001 0 00301 0000084 oo

1 1 D000 L0c002 e o0 2

2 e 100003 B0l 080T 1m0

i S0M037 500001 D000 0030 100

1 A0 D0E005 0 Do n0L 05038 zm

x mmsn s oen 0080037 200

0 3000009 3000003 Dot 0emsz zm

5 50 DHO2E 50 00004 00001 0.0000EE 200

w 0 030068 EL0MOS D powis | 2m

F-C5-002 Bewison: (1 Date: Jil-04-65
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Calibration Report Calibration Certificate

Certificate No.: 2403383001 -01 Certificate No.: 240228300201
Equipment: e e i Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
e Reasiution: 000801 g § 00K 0 Address: 3 501 UDOMSUK 41, SUKHUMVIT ROAD,
Sarial Na: CONONIER 10 Mo WWAE WALLDZ/2563 ck; Pr 10260
Capacity: 1M g
Date of Calibration: & s 2804 Fogedala = Page 104
Calibration Results:  [Continued) "
Calibeation Range: 81 - 2009 Equipment: Eldctranic Balance
Calibration Adjustment: Intemal Caliraton
3. Departure from Mominal Value: {Range: 81 - 200 g ; Aesaktion: 0.0001 g } Manufacturer: METTLES, TALEDO.
Madel: XSRI0
Hominal Ve Sdimtand vaun Awarig Ruadig Cotremon Uiscertaieny Coverage Facioe el o
[ | L4 i 5 [ 4 ) L& g 3 1
5 Serial No.: C210685394
] __somomn LMD =4 of ] LS 200
0 10050006 1035000 Su0o01 000015 2m
1D No.: UAE.WAQ.DL0) 2565
110 11520007 115200 e _nmaie 20
130 1.28.5000% 1285008 S.00dd O.001E 200
Order No.: 2402283
10 13000030 1300000 [0 0m03 im
¥ 145.00014 145,000 om0 0.0 200 5
o i Operation Mo.: 2402283-002
150 158.00000 158.0001 00030 000020 208
160 15000010 1650001 0000 ey 200 Dat ﬂr R Iﬂ: 2 Apri 2024
L 1m 130.00013 10,0007 00030 Ve v 200
1
200 20000016 200,000 0wE 1R0zE i
. I Date of Calibration: 2 apsil 2024
Calibrated by Mrleawat Frapawsttipons  Approved by f%é__
Seinntist { Mr.Pheraphat Tuanjit
Mannger, Dvision of Calibration Laboratory
Dake of lssue: @ Apeil 2024 Responsible for the Technical Management Team
The uncertaintees are for a confidence profability of approzimately 555
This Certificate i issusd in accordance with the condtions of sooreditstion grantesd by the Thes Latoratory Accreditsbion Schemme
The reporbas unoerisingy of messurement wes besed 0n § shangend urcertsinty muliplind by & cowerige lador & | priading & which has ssseszed the messurement capsbility of the lsboratory Bnd ks traceabiity b rectgnined ralional Sandands and 1n 1fa
fewed of confidence of approsimately 55 % umts of measunement reakoed at the cormespording national siandands laboratory. This cartificate may not be reproduced oiher
/ Ihan in Tl @x0ept wilh The pror weittan approval of the Kational Food Eratibute.
e el i

F-£5-000 Rinvion: 0L Dong: 20-04.65

F-C5-042 Ranison: DL Date: 20-04-65
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Calibration Report

Certificate No.: 2402283-002-01
Equipmant: Diextronic Ratsnee Manufecturer:  METTLER TOLEDD:
Mgdnl;  ESAINHI Resalution: 000N/ 000010
Sarinl Mo (710N ID Mo UAEWADDLH25ES
Capscmty: 200 g
Date of Calibration: 2 ami 279 Page Zofd
[ i o ; 345 = 05 T Gelsivedpmdty 435 75 %

Place of Calibration: Leboepiory, URITED AMALYET AN ERGIMEERING CORSULTANT OO0, LTD
Condition of Equipment: Good Cosdten
Condition of This Results of Calibration:

1. Cyleation Method: T Method W-MADDT  In-House Method Baved on UKAS Laz 14 209

Sancierd Wt Clean £7 g s 20k BSESSETSIT TS MIIHDEIS 8 .2pm 2529
Instrument Madel Farial No. Calibrated By  Certificate Na. Due Date
TherTe-Hygrm Meter BOE-HI NFLETH 01623 Guabty Rebors DRAZ&-1343 # Febrvary 225

3. Thm contfication w treceave o 51 UMTT

4. This certificace was cerulied aely for the insrumens we calbrated

5. This remulf of Caliration wink Furd Scouciti 5 showd o8 0400 50 Pa0E of LASBLSN DAY,
Calibration &

1. Repeatability of Reading:

Fomirgd Walee [ D) Fardend Drviton of Siadng 1at
a8 00300HZ
a0 0 03000 52
100 . 000
i) 00008

2, Off-Cenber Error:
& rems ol 100 g e peced and moved 1o vinous (alion 08
This Bakiric reaiag GLLTE (5 aen in th take

1 2 1
{ g ¥iC g ) | )
100.0000 | 000001 | §5.5935

F-L5002 Revison: 0] Date: J0-04-65
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Calibration Report

Certificate No.: 2402283-002-01

Equipment: Ehstrone: Balwioe Mssfactwren  METTLER TOUEDO
Mooel: XSRS Resslution] 000001 g/ 000D g
Serial Mo, C2106353H DO W1 LURE WAD ONDV2EES
Capacity: 220 g
Date of Calibration: 2 s 2004 Pape Jald

Callbration Resulis:  (Continued)

Calibration Range: -Blg

Calibration Adjustment: [ntemal Calivaton

3. Departure from Mominal Value: (Range: 0 - 80 g ; Resalution: 0.00001 g §

Hominal Vaks Stansand Wkt s REsdag Commemon Uncestanty Coverage Factor

Lo ] L il Lo L s ! z

] [ ] D00 03000 D.00M0EE 2.00

0. 2001003 200131 0030018 0. I0H0ES 20

nms .o 2ot 00000 LR 20

oo 2010003 201000 000000 00000029 208

s 2989550 _2.55m0 005000 0I0S00 200

4.1 B.a00EL 210050 0000 00000 L 200

&5 REIIG 2B 0.l 1000514 208

1 1000503 100082 00002 .6 208

2 2000037 200021 000008 0000517 208

5 5000917 5002 05000 G 108

a0 100 GO0 10 00N 005003 20000 200

a0 000031 0000 050003 BROET 10

bl M.30040 =001 000001 200008 200

0 53.500018 5000002 0.00001 0006 200

80 83500368 B00002 0.99005 050011 130

FCS-012 Rewtsion: O1 Date: 20H04-65
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Calibration Report

Certificate No.: Z402263-002-01
Equipment: Electronic Balnce Masufacterer;  HETTLIR TOLEDO
Mgl ¥5R20500 Resslution: 000001 3/ 00001 g

Serial Mo, C2I06A5IH
Capacity: 220 g
Date of Calibration: 2 o0 2029 Papedara
Calibration Results:  (Continued)
Calibration Ranee: 81-2009
Calibration Adjustmant: nterna Calbmbon
3. Departure from Mominal Value: {Range: 81 - 200 g ; Resolotion: 00001 g )

DO Wo.i UAE "WAD O 3INT 565

ey Valie Srantand Wakie azrage Asding Comadtion Urcertanty Cowerage Facte
| {9 ig ) { g 1 (= 9 ) ¥
] 000040 30,0001 - () 030Ls 20
Ho 100,3000% 109,001 R0000 00015 im |
1o 110.0000% 1100008 00008 008015 200
20 12000009 1200000 Dom1 000y 20
10 13000050 130 0008 o 00001% 2100
L1} L0005 1} 0H000 D001 0B 20
150 15320005 150,000 L) '} i
180 188.50010 1600008 00008 006027 208
17 190.00012 1900008 00030 00003 e
m B Y ] 200.500) D000 000028 208

Tt et urceriainty of Mt emont was Besed 0n 2 standard urceriaisty muliphed Oy 2 creerage tamor &, providing 2

fevel of eonfidence: of appransvatoty 35 %.
i A

F-C5-012 Revision: 01 Dabe: 20-0%-65
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Agilent 55 240 280 Series Atomic Absarption
Spectroscapy Systems

Preventive Maintenance Checklist

Agilent Preventive Mainterance provides factory recormmended service for your analytical
Systams 10 assure raliable operation and the eccuracy of your results,

Dwelivered by highly trained and certified service angineers using genuine Agilent perts and
supplies, Agilent Praventive haintenance provides everyihing you need (o reduce unplanned
downitime and keep your 2ystems operating at their peak. This checklizt will be complated &t the
end of the service and provided 1o you &s a record of the nstallation

Nete: While non-current production A8 instrument and or sccessory models are nol oovered
specifically in this document it can be used a3 a basic referenca.

For e information about Agileat Technakagies sendces plrase visi! our web site using the
following URL  hitpe fwww.agilent.com/en-usysarvicas

Introduction

Customer Information

1 Customers should provide all necessary epeating Supplies upan fequest of the enginser

2 Acustomer representetive should be avallable to the engineer while parfarming the preventive
maimienance procedures.

3 Any pans, not included in the Pans Lists section ol this document, are not part of the
recommended Preventive Maintenance sarvice, nor are they included in the price of this
Service.

4 |fa system requires the use of exira or spesial procedures and/for parts for the maintenance
service, then these must be ordared separately and charged as a repair, which may incur
anditionsl costs,

Pevimon: 10.00, |=sued: Mowember 2021

@ Agdent Teghnologies. inc. 2021

tenanslumuny
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CrossLab

Instrurnent Freventive Maintenance Checklist
Fanm b ki

Important Customer Web Links

For mare information about Agilent Technologies senvces, please wisit cur website using the
fallowing LRL: hitp//www.agilent.com/en-us/ producis/erassiab-nstrument-services/service
repair

To acoess Agilent Liniversity, vigit Rt faeow agilent com/ocrosslab/university/ to learn about
training options, which inclde online, dassroom and onsite delivery,

Atraining specialist can wark dirgelly with you to help determine your best options.

A uzeful Agllant Resaure Cenfer wab page is available, which includes short videos on
rmaintenance, quick lists of consumables for new instrurments, and other valuabie information,
Check out the Resource Page heres hifips://www.agilent com/en-us/agilentresources

Meed technical support, FAGS, supplias? = visit aur Supean Hore pags al
hitpy s agient corm/search/support

Get answers, Share insights, Buld connections:
Join the Agifent Community &t https://oommunity.aglient comfwelconme

Service Engineer's Responsibilities

Contact the customer and ensure that &l necessary supplies &ne available bafore the
preventive maimeanance visit

Confirm the ability of the instrument 1o deliver continued safe operation as established via the
Agilent A% safe operation fiow charl. (Refer directhy to the AA 55/240/ 280 Preventive
Maintenance Scope of Work to make this decisian.)

Only sedect those pages that relate to the aystem or modue being serviced
Cornplete ernpty fiekds with the relevant information,
Cornplate the rekvant checkboxes in the chackdist using either a X or tick mark *+*

Check "Section not applicable’ check boxes o indicate services tasks not delivared, es
appregriate

Carmghete the Preventive Maintenance senvice in the erder of the tesks lstad,
Complete the Service Review section together with the customer.

Comgplate the fiskis for page numbers at the foot of each selected page
Comgplete the tatal number of pages field in ihe Service Completion section

Ask the customer to sign the Service Cormpletion section including the customer's and your
signature,

This infermation is subject to change without notica,

Farsgion: 1000 |smed. Mowernbes 200

© Agiart Technokoegies Ing: 2001

“F4. Agilent
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From tmmginta Sutcoma

instrument Preventive Maintenance Checklist
Instrument Maintenance
System Information

O Check thia box If an Instrement configuraticn report is attached instead of completing the
ml-.-

24075 BAS

Uwited Hm"*s‘s\ and 'F_\-!nmunm:] Consuliawt
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1 G sezp T 131160001
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Reviior: T0.00, fwsued: Nowember 2021

& agien Technologes. inc. 2027
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Instrument Preventive Maintenance Chacklist

O Agilent A4 safe operation Mow chart inspections (1o determing if the PM can be performed),

NOTE: If by following the fow cliart the instrument is deemed to be unsafe for continoed
use you MUST NOT continue PM work. Inform the customer immediately of the Agilent
recommendation that use of the instrument be discontinued,

ﬁ Discuss any specific issees with the customer before starting.

[ For HF appication systems, if standard sample imtroduction system was not installed, ask
the customer to install it Wl

r.| Review the instrurment logbook for recorded problems and comments.
d Serve instrument control settings bafore starting the procedure

& rerfoma general mspection af Lhe system for cleanliness.

d Chegk for proper installation of parts, assemblies, sensors ete.

d Check systerm for required installation of components, settings a5 defined by curent
Service Notes

Check for required firmware updates and verify with customers if they would like thenm
nztalled

Ei Use SVD to perfarm a Full Wavelength Sean for Cu HOL - “As found test 1"
(A Perform  Basic Cu ABS 185t - "Ag found test 2"

Print the Details page or screen capiures of the test results and attach to tha end of this
checklist

Rvagice 1000, Ismued Novwember 2021

D Agiart Tethrologien Inc. &1 ;ﬁ' A’Bilnllt
enaslumuay
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Instrumnent Praventive Maintenance Chesklist
Preventive Maintenance Procedures

FLAME SYSTEM section
O Baction not spplicabie

Electronic components

d Review and conliem instrument configuration date in VD

Iﬁ Confirm pewer supply wollages using the SVD Power Supply diagnostic,

@ Forous Bearn instruments - Confirm RBC frequency using the SVD RBC frequency
diagnostic.

d Chack the burner adjuster controls for conmglete and free movement. If the burner adjuster
néeds lubrication, use Maolykate 321 or mineral-based molybdenun disulphide grease.
ﬁ Run SVD tests io exercize all motor drives over the full range of their travel:

Monochromator drive
Slit drive:
Lamp salector

o ABA

Optics components

d Check that exlernal oplical surfaces are clean — Clean or replece as required.
& Use SVD and serform Mano Wavelangth Corection,

ﬁ Usa SWD and perlorm SR Calibration.

A Usesvn and perform Grating Squaveness Disgnostic

B Use 5D and periorm Zero Order Offsat/Mono Comecticn.

& Use svD and performn Wavelangth Rapeatability

ﬁ Fhysically inspect selected HC lamps {customer ta supply per their chelce) and measure
the % Gain for each lamp. Advise custamer if lamps are showing emission degradation dus
to age,

Cheack that the signal enesgy of the D2 and HC lamps track properly. Advise customer if
thair D2 lamp is showing emission degradation due 1o age,

Fevigior 10.04, lssued November 2021

€ Apfent Techrologees, Inc 2021

2% Agilent
enanslumugy
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Instrument Preventive Maintenance Chacklist

Friem e Dtearee.-

s i ti Atomizat]

r-"f Ingpect the burner interlock plate to ensure that the imerlock pin is secure and correct for
tha bumer typs,

Ei Clean the bumer slot with & clean white card

lﬂ’ Chack the unifarmity of the slot width,

d Clean the burner if required.

ﬁ Change tha burner o-ring.

d Cizan the nebulizer, spray chamber snd liquid trap.

|j Change all o-rings and seals in the nabulizar, nebulizer block and spray chamber.

d Check that the presswe relbef bung releases readily.

ﬁ Change o-rings on the fuel and oxidant defivery barbs

EI Lesave the liquid trap EMPTY and werify the flame will not ignite in this state.

El' Refill liquid trag and check that overfill drains freely nto the drain/waste tube.

d Check the draindwaste tube for good drainage. It should not have tight bends, kinks or loops:
and the lower erd must be above the liquid evel in the waste vessel

Check end clean the igniter alactrode

d Pressure test for leaks
d Leak test geshox internal components end connections
d Check safaty interlock status and operetion using the SVD interdock menitoning diegnostie.

E ignite a flame.

& check that you can adjust the nebulizer uptake rate from 4 to 6.5 mil per minuts,

] Optimiza the instrument ready to perform Cu sensitivity test.

@ Create a manal method to perfarm a Basae Cu ABS test - *Final Performance Tegting ®

Run & PM complated sensitivity test for a & ppm copper sample and record the resufts in
thee A4 PN Performancs 1est resulls and measurements table.

Resaminrs 1000, bived Mowember 3627

B gien! T

wenaslupua
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Instrumant Preventive Maintenance Checklist

FURNACE SYSTEM section
Iﬁ Seation nof applicatile

Electronic components

O Review and confirm instrument configuration data in SVD
QO confirm power supply voltages wsing the SVD Power Supply disgnoatic.

Mechanical components

O Run SYD 1ests to exercise all matos drives over the full range of their travel:
O Monochromator drive
O slit drive
O Lamp salector

Optics components

O Check that external opticel surfaces are clesn = Clean or replace as required

1 Use Sv0 and parform Mana Wavelength Camection,

0 usesvDand parform Siit Cattbration.

O Use 5vD and perform Grating Squareness Disgnostic.

O Use SWD and perform Zem Order Offset/Mono Comechion

O Use w0 and parform Wavelength Repeatabilty:

O Physically inspect selected HC lamps (customer to supply per their choica) end measure
the % Gain for each lamp. Advise custamer if lamps are showing emission degradation due
1o age.

O inspect the GTA workhead ges hoses and connactiona for leaks,
O Pressure test for gas leaks

O if the cooler system is accessible (stand-alone) chack for cormect oparation and
coolant/water kevel - thes includes any temperatune and pressure settings plus filter
cleaning (air flow and water).

0 inspect the GTA workhead water hoses end connections for leaks,

O Check all graphite components and replace if necesaary.
Fesdsig: 1000, issued Movernber 3327

& Agient Technoinges, Inc. 2021 ks
em— ~4%- Agilent

enanslumugy
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Instrurnent Praventive Maintenance Checklist

O Tube

0 Bectrodes

O Shroud
O check and clean the end windows on the workhead,
O Check safety interiock operation

3 optimize the ingtrument ready to perform Gu sensitivity test.

K Runthe sensitivity test for a 25 ppb copper sample and record the results in the results
table.

d Saction NOT Appiicabla
O Check condition of the PSD caplliary - replace if necessary

O check condition and aperation of PSD syringe = ensure it does nof have air locks and
Bubbles

O Change PSD finse bottke a-ring,
B check and ciean the rinse vessel

I Check the drain tube for good drairage. 1 should not have tight Bends, kinks or loops and
the lower end must be abawve the liqusd level in the waste wesael

O Ensure that the waste vessal is sutable for usa with tha furnace system

Ef Saction NOT Appiicable

O Retorgue screws securing the hubs, presser srms and pump rotors,

O Adjust each roller 2o thet it rotatas frasly.

0 Wipe clean the punp rotor roflers and pump bands with & dry clean cloth.

O Enzure that the prasser arms and the surfeces near the pumg are free from din and spils,

0 Remove the pump module rear cover end check for the ineursion of liguids and any aigns of
corragion,

0 Re-torgus the nuts that fasten the motor MOURng pates o the chassis.
O Check clips securing the diluenis holder and replace if necessary,
0 Oisconnect, clean T-place, and reassamile the tuting using the following steps.

Revision: 10.00, ssued: Nowemiber 2071

© Aghent Technoiogies. inc. 2021 "
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Ci ESSLﬂb Instrumeant Presventive Maamienance ChackEst

Fita il o (ulin

O Remave the T-plece by diconnecting the purnp wubes, the pump bands and al ather tubing

O Place the T-piaca in an ulirasonie beth containing streng detergent 1-5% Decon 30 or
simifar, for approximatehy 510 minutes.

0 wash the T-plece wider 3 1ap with & strong fiow of water,

O Rinse with distilled water through all of the inlets in the reverse direction 9 normal sample
fiowar.

O Reassemble

E‘ Section MOT Applcshie
The Agient 53PS 4 autasampler is designed 1o need minimal maintenance.
The following mainterance requirements are suggested to raintain the performance of the
autpsarmpler,
O Cleaning the spill tray, rack looetion mat, end frames and chassis accessones with a damg
soft eloth and diuted mild detergent.
O Cleaning the autosampler cover panels with domestic window ceansr

O Checking the X- axis and Z- axis drive bells for cracks, splits, damaged teeth, excessive
franing, color changes or degradation from fumes..

O Check the %- axis, Theta- axis and Z- axs FFC cables for crecks, incosrect pasitioning,
demaged edge or damaged comectars,
NOTE: The autosampler requires no extra lubrication throughout its lifetime,
For further detalls refer 1o the SPS 4 senice manual GR410-20050,

& section NOT Applicatie

O Check the x-awis and -0 timing belts - Reptace if there is are ary cracks, splits o color
detenoration and belt tersion

O Check bel tensions - adjust if required

O Chack the lubrication pad for single «-axis shaft. if pad s dry or customer haa observed any
vibration or erratic movermnants of the x-axis carriage, add 1 mL of Dow Carning 200 ® Fluid,
200 CZ into the well

O Check the aute-sampler abisy 1o find tube positions - Calibrate if required

O Clean the exteriar surfaces of the accessary with soft lin free cloth, This cloth can be
dampened with warrm wader or a mild detergant. Do not use organic solvents or abrasive
chaaning agents.

PForsisdon: 10000, bessd Mesrder 3100

© Agiart Tachnalogies, e 3001 "3:‘:" Milent
nanslumugy



CI ESSLah Instrument Preventive Maintenance Cheacidist C%Lﬂh Instrument Preventive Maintenance Checklist

e ight 1 Bk

Signature Page
D0 section NOT Appiicable Service Review

O inspect viGa pas supply hose.

O tnspect/replace VGA pumg whing,

Check low gas pressure mtedock setling— adust if required.

Check precigion orifice gas flow setting — adjust if required.

Check gas regulator pressure 1o 46 pai (325 kPa) - adjust if required

d Attech available reportasprintouts of all 1ests to this documentation

ﬂ‘ Record the Preventive Maintenancs sarvice aativity in the custemers records/Togbock

Ef Updatesreset instrumeant maintenance counters as approgriate,

Ef Affix the PM sticker 1o the system or instrument logbook based on the customer's request.

a
=]
m]
a d Completa the Service Engineer Comments section if there are additional comments

Clean the exterior surfaces of the accessary with soft lint free cloth, This cloth can be
d:’nuened wrr:1 warm water or & mild detergent. Do not use organic solvents or sbresive @ Review this service, parts replaced, and test results obteinad with the customar,
cleaning agens:

I the instrurnent firmware was updated, record the details of the change in the Sarvice
Enginesr's Comments bos or if necessary, in the customer's 10 records,

@ section NOT Appkcatte Test Results
D Check the condtion of the power cable.

O Clean the exterior surfaces of the accessary with soft lint free cloth, This ceth can be
dampenad with warmn weter or & mild detergant. Do not use organic solvents or abrasive

clearning agents, Flame cptics PMT Gain test
For copper ab 74 E nm, 4 ma, (5 nm it width 55 % | Pyl
Restore System Flame performance teat witlh § peen copper ssmpe
0 1f you have sltered the customer's Instrumentation during the course of PR, restore to the Air fecatylene, frixing padde rmoed Abs value > 05 0. 3559%
original stalus io allow the customer to conduct their normal activities (g, reload the Alr facetylene, mising padde insalied. 10 mglicates RRIO 1.0 0.2
custamer's mathod ) Dreutenium fumase optic: PRT Gain best
Fior oopper at 324.8 nm, 4 mA, 0.4 nm =i widih <H5% [ -
Guidance Deuterum furnacs pertceman test with 25 ppb Gopgesr sampie [324.8 i)
If tha PM service is performed prior to @ qualification sarvica, then use the qualification procedure Precision SR30 =40 -
as 8 guide for final instrument set up and checkout. Abg waa 2018 =
Zesrnan fumace analytical performance: 25 pob copper sample (327 4 nm)
Praciion RR30 s4.0% -
Abs valig 01D =
iSRS 0% -
Poramicn W00, besuad Noveerber 2021 Faviror: 10 00, s howermbe 2001

© Agilers Tachnologies, Ing. 300 _;3:}:“ Agilellt = agiom Technologaas, ine. 2021 u.:g.{“ Auilent
naslumuay enanslumugy



Agilent
CrOSSLah Instrument Preventive Maintenance Checkist C%uh

Frarm bwgin1a Duscane P gt 22 Chacorma

Instrurment Preventive Maintenance Checklist

AA consumable and parts list table Service Engineer Comments (optional)

s Bcition—~ 00 S SHIO00T00 | SO5S1ADZ0ZA0 | P supplied

saiLtion Comman
Teal Solution - Blank sohoetion | 5190-7007 501 55 140 20 780 Pht eLpplied Corrrnan
Capper, 1000 ugfml 100ml S1R0-E3TS 50 55140 240 280 " Comman
:;“!;k;:::l"%m’- SORHED | 5155140 240 280 Phlapplied | L
Organic Kit SOOGS0 50155140 240 780 P pupplied Flams
Wire: Nebubzer Claaning T4 TOD 50 55140 240 ZED corsumakie Flame

Tubing-Capifary Sid Nebs LEeileerti-ni] B0 55140 2e 280 oorsumahle Flarme:

Capitary Tubs HWBC e | goronuaeen | sosstanzenten | consumable

[organics crly) Flama
Glass impact beads [5k] SUIOOESTO0 | 5055140 240 280 corsumable | Flame
Tafion npec besds (Sipk)
(organics oriy SIIO0EEE00 | 50 55140 240 280 oorsumable |
EBurner ceaning stip {10Upk) | 9910053900 | 50 55 140 240 280 corsumable | Flame
Window UY slica - round P
20000 50 55 140 240 220 Fid supplied
(right side) Comman
Window U slica - "
recianguiar Jeft side) PO0EEE00 | 5055 140 240 280 Phiovpplied | oo
Padl adhesive mindow [round] | 4210012700 50155 140 240 I50 Pl grapgpdiend Commaon
Pad adhesive windos: "
arl AR00 TR 50 55140 240 720 P supplied Sommon
Elactroda ki [1 pr) D3 AIN00EH00 GTATH Fid supplied Fumags Service Completion
Shroud {I12) EI00IEI | GTATZ Fisupgiied | Fumace 5 number _EOUAS 43143 G5 o 3D Yan 2028
Zesmen elecirode kit [1pr) | 831000250 GTATZ PPl supoiied Fumace
Aiant sgral W e & ‘_“!ﬂh}h 1
[r—— 6310003600 | BTATZ0 P suppied | Furate et M Dutorer signsture. _Pafe ~
DHing PSO rings btk 6910025300 | SO0 PMguppied | Fumace Tatal resniber af pages i this document -
* For engineers who only service AA instruments 5190-8279 can be used as a cheaper
alternative for 6a10030100,
Item= clazzified as FM supplied in the abowve table are included in the standard FM
Those classified as consumable should be provided by the customer or charged to the
customer if supplied by the Agilent service engineer.
Pewigion: 10.00, fesued: Wowermiber 2021 Remvimion: 10000, issued. Kigwemeer 2021

2 Aglsm Technologies. inc. 2021

B dgien] Technologies. Inc. 2027

S 74 Agilent
enaslumuay enanslumugy



4
SVD Results Report £
VARIAN
EEeity  Oigiiaats Starilime: OOTZSSNITENN  GiagenE ey T o2V ST

Custamer: UAE

Adgdroad; 507 Udomsuk 41, Sukhimeal [
Elpra= g

Cenfiguration:
Sorlal Numbaer: MY 13180001

Service Engimeer: Kampakom 5.
Caonfaed Defaile: (PEITEREIN

Turrat Type: Aulbmatic

Instrument Model: Varan AA1402402E0  Mumber OF Lamps: £

E 2 lagtrumant: Te
Furnaze nstr
Zeeman Present: Fale
Intzrnal Zoeman: Fase

tornal Ultedns Fobe

os Tomo: Dol Baam

Monn Type: Aulomatic
Gasbox Type: " Gas Box
Airlo Burner Adjuster; False
Mains Frequency: 50
F vare Version: 2.11
Photamultiplicr Type: Hormal(@tnm)
FWE Yerslon: 45

Frequangy:

foreraging Period: 0.0
Datapeint Count: 20

Urpor Limit: Highest Measured Freguency:
8104 S0.00
Aocnrage Froquency:
0,00
Lowor Limit:
ag

Lowes! Measured Frequency:
20,00

Result:

EEPROM L. :::

In=t tLRuR M AT

Zore Wovslength O zot: 0133
tena Correctian: 0.770

Slame Hovrs: 12401804

Awport Gewocadad A1 MIVEIZS 5

D2 Run Houra: 53396.500
D2 Serial Humber; rotset |
D2 Install Date: 1/1/1870
02 Criginal Intensity: 1.000
L2 Last Inbensity; 475,000

enaslumuny

Power Suj.

fvernging Perfod: 30.0
Datapoint Count: 27

Lower Limil (7] Aetual (V) Upper Limit (V] Result:
0.8 1242 13.20
BEEL) 1100 1080 . Passed |

220,00 o Y
Repor Ganarsiad 41 WAVIRS AT 25 Ak a mmmm

nanslumugy



il

ronrr Poak Selected: 32480
Lamp Alignment:

Lamp Typ

i I Lamp Screw

Samzin Pask: m
T
F %
- | _|:r \l
\ | o
| N | /
| '
! \ | - Lkepuat Lirmel
] | B
AP 2 ol 1o Ree P1 2:
S I
i Lpassr Limil:
! =
E i | ¥ Lamp Screw Result:
Graling §
* =mn Elpmont{s): Gopper
otF.zliom 2
e} A 400
i
ot oo s Weveleng
AL
Lowar L tpner Limit fnm)  Result:
Ffaal iy (=8 1]
First © oA 3255
Second C B0 24| E49.87 L Passed
Mipot Guonbid S0 LIS 3R a SWMWE

enaslumuny

Lamp Turrentma): 4
fgth{nm): 0.2
Slit Height: Momal

g
15

320850 Upper Limit{nm)
L
20 114,823

et Sru P Dy
» i 124,827 Som;

o a4

TrBIY Snmole d: 224,823

ot 5 124,891 cle G: 324,619

. Srmele B 324810

| et -1 K1 Soooia 100 ardaie

AETT H] Jevizlion; 0.003

Aepon Gewecatnd At RIDPES AT 2 00 4 gm&mwﬂ

nanslumugy



Wavelengih Drive:

e Y B | Ls

Slit Drive:

4 L S o

Turret Driva: S T ———
b - i
Adila hurme s S tap = . =
g ot
= -

i Mo - ;
Rovughort O 30 Jaw 2075
L RS & Urper Limit Result: o 5, Cala

o —_—
] 1 181 E}M

21 : vl m

wog 100 E:;.m

Esed

Flane Detect: SFTERE
ZCU Active: B
:._l' e sitdani Pressure:

Pramgwps . Sonag Do . |- ; (Ioni Changeover: HTRTEIRN
3 7 tgnition: STETIEE

Ragrer! s : i 5 .-\.u—.mhmﬂ Fepari 1ot an . a5 .-..“Mlu.'xumw

enaslumuny nanslumugy




Saquential by fime repart 028 10:53 AW Spectrdd
Page 1 of 1

Anakpst

Date Saried IN0025 1033 AM DA, 100205 35 Ak

Workshest Sensily Tast 1

Commer

Mathods Cu

Compuier rame  CESKTORFOUFRS

‘Sorial Numbar: MY B0

i bt G (Pame |

Sasph 10 Corc gl WAGD  Wean Abs
DAL 2T 0.000 ELE] anme
Feadings
nna02 [fe ] [t} jlaliliey 05148 AM
STAMCARD | i o1 assM
0583 B.557% Llalur ] §OE222 AM
Ahs Lisvie Crinin - Cal, St 1
0.5 e |
04
[E-
oo0_
HEE ) 2000 4000 E.50
Curgil
O F, = Linege Deigin
Charactmis]: Cong = Q032 moL
P = 1.0000
Calkculzind Canc = QOOE &N
Resduas = 0007 B0
Abg =074t 2 ©
Beamin [ENECTT) =
100205 05254 AN

LB ] [ AE

enaslumuny

Sequential by time repart 13002025 10:48 Am Spectrid

Paga 1af1
Analysi
Date Started AHIP02E 1033 AM GT: 1AM 130 AN
Works heet Pewcision Test
Com pent
Maihedy Cu
Com puter name  DES TOP.RIUFRS
Earfal Mumbar: MY LHIE000T
Mﬂ“lod:ﬂllfﬂ?lm.d
Sampie Cisng mol MRS Masn Abs
CAL Z1130 0000 A 00007
Feadings
-00iga Relueid ~0.0001 1202005 104552 AM
STANDARD 1 5060 CER TTT)
LT
DE00s 0507y DEdaT 1102005 TS AM
At Lisiier Crinin - Cal. Spt 4
L =TE
oeg
|
Lk
unll_l,
e o
oo 00 adn sam
Cu gL
Curun Ft
Chiiescter b Cons
i
Cakubied Cone
Pasiuns

Abs =012105% C

0 Afs LLor 067 [ negre
DEDES emg (2 [=E o] 1202025 04832 AM

nanslumugy



Flame Optimization

Optimization: Lamp
Zampler Ofline HE Lavgs
Goko Tebe ———————— | 130]
met [ B 4 ;
e [H 4

Digwary hesgiht [.m|
Fumn omnd Mm@; - 000

Frr 1o bube cokos
7 Sampls
T Calbrsfion
Ty Calbralion /g
o
&

Sanpla T
ot fnzinned I"_-I-__

L gives abood 1.2 Aba ot 3048 ram, A4 Eaamer

enaslumuny

DOE . ices 5o Ladpro-Wanghin 55, Ladpran- Wanghin R, Ladproo, Laulpras, Benghok 11230

DOE Services Co., Lad

Phime : 65 (012 518 2054, Ermail : deeservicesinfi@ groail com

T e
AL DO o

Calibrated by :

The cabbratscen resall s apbed ol 10 e beve caldeatod il il wis (o somts s shown on deie sd place o cabbvation ol

The musmuroment capasikiy of the bboriony asd ks tracssbiliiy in eoogniod rabioes] siwdasds and io the wit of meansement realied of the coTeposding

CERTIFICATE OF CALIBRATION
Certiflcate No. :  SF24-028 Page 1 of 5
Customer :  United Analyst and Engineering Consultant Co.,Lid. (Head OfTice)
Address : 3 Soi Udomsuk 41, Sukhbumvit Road, Bangchak, Phrakhanong, Bangkok 10260
Location of calibration :  Laboratory 315
Equipment :  UV-Vis Spectrophotometer
Manufacturer:  HITACHI
Model :  L-5100
Serial No,;  23A4-008
ID MNo.: UAEWASDIV256T
Received Date: 10 September 2024
Calibration Date : 10 Seplember 2024

Issue Date : 13 Seplember 2024

Condition Instrument :  Good

Tyt

i Mr Tamawur Rinidach }

Avprovedby: gl gff

i Ms. Chonhicka Sangngerm )

Technical Mansger Quality Managos

ratksal standank laborminey, This cortificals may ot be reprrbced oiher than in Sall excepd with the prine writien sppesl of the DOU Sorviges Uo, Lid
lsnaa‘&muqu-
FM-T08-02 Rl L1102




DE Services Do Lid.

DQE Services 32 S0l Ladpran-Wasghin 55, Ladpree-'Wanghis Rd., Ladpran, Ladpran, Bangkok 10230

Phane : +Hi (002 538 2054, Email : doeservicesinbedigmail con sanm o
REFORT OF CALIBRATION
Certificate No. 1 5P24-028 Page 2of 5
Environment Condition :  Ambient Temperature 2545 C
Relative humidity 35+ 20 %RH
Calibration method : In-house method CP-01 Based on ASTM E275-08
Certified Referemce Materials :

Material Serial No. Certificate Mo. Dhse date
Absobance Standand set 25760 115663 25 Ociober 2025
Absohance Siandand set 25757 115638 25 October 2025
Wavelenglh Stendard set 25806 115657 23 Dctober 2025
Wavelength Standard set 25758 115665 25 Oetober 2025

‘Tracenbility : This certification is hle to the | | System of Unit maintained ot National -

Institute of Standards and Techaology (NIST) through Stama Sclentific Limited
Spectral Band Width of UUC = 50 nm
Scan Speed of UUC: 40
Scam Interval of ULIC ;. 0.1 nme
Resolution of UUC : Photometric

0.001 Abs,

Wavelength 0.1 om

DQE Servioes Co Ll
DQE Services 12 Se Lutprae-Wanghia 55, Ladprai-Wanghin 1. Ladpros, Laipean, Banghok 10210

Phome = 466 (0]2 538 2054, Faail | dgeservicesinfiigssil com

S

e s e
ALY b

REPORT OF CALIBRATION

Certificate No, - SP24-028

Calibration Results : Without adjustment

Page 3ol s

wenaslumauny

-T2 R0 TN

Photometric Acenracy =
Wavelength CRMs Valwes | UUC Residing Corvection Unceriainiy Coverage faclor
immi) {Abs) LAbs) [Abs) {Abs) k
(LN LEE ] LRI (028 2.00
0.5780 0.575 00030 0.0031 2104
s 104584 1044 0.0044 00029 2040
L1876 2.19%) 00024 00075 200
0.0000 0.0 (0000 00028 200
%40 0.5505 0557 (25 00034 2,00
1.0239 1.021 00029 00033 2.00
1.1230 2.121 00020 00075 200
00000 00060 00000 00028 200
dgs 05230 0519 Q0040 0,004 2.00
09633 0961 (23 Do02E 2.00
1.9753 1.975 00003 00070 200
00000 0,000 0.0000 D002E 200
5461 05181 0515 00031 00031 200
10002 0.997 00032 0n.0033 .00
1.89473 1.996 00013 DLODES 200
LLECE ] 0000 0.0000 L0028 200
03517 0.349 00027 LD .00
=0 10803 1.078 00023 0.002% 200
20373 2.031 00063 00081 2.00
LEEn L] 0000 0.0000 00028 200
0.5591 0.557 00021 LLEIE] | .00
o 10518 1040 00028 LLEE el 2.00
19274 1.823 00044 LR 200

enaslumuny
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DOE Services Ca L

32 5o Wenghin 35, Ladpreo-W! Bd., Ladpres, Bangkok 10230
DQE Bardlcas i Lesdprac-Wenghin prec-Wianghin Ladprao, Ladpres, Hangl
Phisie | +56 (1)2 538 2054, Emall : dgeservicesinfogEgmail.com [t
REPORT OF CALIBRATION
Certificute No. : SP24-028 Page 4of 5
Photometric Accuracy :
Wavelength CHMs Valwes UL Reading Correction Uneertalniy Caverage facior
(.} {Absh (Abs) {Aba) {Ahs) L
ik CLMH00 0 (.00 0,0050 .00
0.7469 0,743 LA 00056 2.0
e L0 0.0} LLRCE L 0.0050 2,00
08674 0862 00054 0.0059 200
- L] XL LR 0.0050 2.00
02919 0.291 {00 10,0651 200
350 (0000 .00 (D000 0,350 2.0
06430 0639 LIRS 00055 2.00

enaslumauny
FM-TO8-02 ROD IR0

IDE Bervices CoLid.
DQE v 32 S0 Ladtpran-Wamnghin 35, Ladprao-Wanghin R, Ladpran, Ladpro, Bangknk 16250
Phasie | +66 (072 533 D054, Exil| | djessiv i cosimfoigmail eom ST
REPORT OF CALIBRATION
Certifieate No. : SP24-028 Page Sof 5
Wavelength Accuracy @
CRMs Values | UUC Rending Correction Uncertuinty Coverage factor

() () (18] (mmep I}
241,00 1404 0,60 018 100
11930 8.7 Q.60 014 200
2590 28RS Q.40 018 2.00
334,50 3342 0.30 018 200
14140 3611 030 018 2.00
418,40 4180 040 [N L] 200
47,20 446.7 0,50 o018 200
45930 4506 130 018 200
537.00 5366 040 018 2.00
AIE.00 A37.4 .60 018 2.00
H1.19 404 040 018 200
470,88 4706 0.28 018 2.00
31578 5138 Q.25 oif 100
5I8.59 5286 101 018 200
57500 5149 020 018 200
585,56 5853 0.26 020 200
654,70 ah4.1 0,60 a8 2.00
740,51 1400 051 0.20 .00
4760 7472 a4l 0.8 2.00
07,04 8063 0.7 018 200
ET9.68 £78.9 Q.78 018 2.00

Remafk @ - UUC = Uit Under Calinmiios

=B, = B Avuiable

- Tha rosult e pandod ercenaney of masrereen U i sawed o 9 sondasd uscamainn: of measursmans makiplisd by the coverage faor i

which far a eremml disiribui o3 vevorage probmbelity ol spprosisecls 5%

- End of Certificate -

Lanms'laimuq;l'
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PerkinElmer’

For the Better

PinAAcle 900F
Preventive Maintenance Report

Company Name: UAE Consultant Co,, LTD.
Instrument Location: 41 Sukumvhit Rd.,

Phra Khanong, Bangkok 10260
Instrument Serial No.: PFB520031902

Date: 14-May-2024

tanms'l:imuqu

PinAdAcle 900F Preventive Maintenance (PM)

Company Name: I United Aralyst and Engine g Consuttant Co, LTD.
Address N 41 Subkurrvit R, Phra Khanong, Banghok 10260
[instrument Location):
Serial Mumber: FFESI0031502 PR Number; 2af2
Custoamer Nama y Telephone
i {95- 9
{if applicakie]: ¥ainds ™ i 95-558004
Customer Support i Charjaran Serwice Ordar P
[Engineer Nama: Wumber:
Next PR Dus
Date PM Performed: 14-May-2024 Date: Ad-Nloy-2024
[ d
I v ua]
Standard Labor Hours to Complete PM @ 5 hours
Part Mismber Release Publication Date }
09370145 Ren 9 I lanuary 2018 PerkinElmer’

seope

The puipsss of this PM 510 emure she costinued Funchionabty of the FinAAcie 300F by inspecting a=d
replcingany wom or dasaged pars This service should cnly be pe Tormed by & trained repradniathseal
Perzinfimer.

Thes cuistoemar shioikd srve their meshed befere1he PRl begins

Genmral lmatructions.

The ceslomer mist provide the angisesr operational data to demonitrits recent nstremen: perfarmance prior o
staring ihe P,

& weith thee pustomer befors makifg ay Cianges that may sfect 1he cestomer’s anabels or calibration,
rent bark-up of witem softwaneandfor data files.

docusan should be signed by an autherited PerkinElmer and cusjomer reprasentathe and ieft with

Lipdas tea PR sticeer ard mstrement Rgbook as requined.

Copyright infomanion

This document contaies proprictary information thed b proticted by copyright, Al rights are resenved

Mo part of Uis peblication may be reprmduced in any form whabsoeser or framlatad into any linguags withaut the
erar, wrkten permascn of PerinEmer, Inc

Copyright © 3015 Perkinglmer, bnc,

Tradumarks

Registenes naman, tadesarks, etc. used n this docoman, avea when not spec by marked as such, are probected

by law. PeskinEleer 5 3 megistered trademark of PerkinElmer, Inc. &1 athes rademarss and registersd trademarks

ot owned by PericisEimiss, 62, of its sshsidiaries that are depictad heesin are the property of thir respective panen

Except an speifically 52t forth In s terma and eandtuns of sk, Perkinfimar makes no Warrasty of sy kisd
g d 1o this dscument, indudieg, But mot Nmited to, tha implied warranties of merchantability and

n particulis pUMBOSE

imar $hal not ke lable for inci

this document.

i COfGequental damage. in con with the Sermishing of usi of

!L'u\.,\.-\.clc BIHIF Preventive Maintenance Roport (PM) Page | of 7 1

Laﬂms'himuqu



Component List additional Toals Requirad far Fo
Part Number
Componant f Specific Modal Sexial ¥ Configuration Notes {if applicable) Dascriptian Quantity Sorlal #
PinAACII00F FFESI0031902 Syngistix ¥ 4011955 N1013000 0.2 Nauteal dansity fier 1 10ING0BS015
Flas100(hew instail) 100524080501 1013002 1.0& Nautral dansity filter 1 TDINGOARNTS
3030947 System 2 EDL Drhvar 1 030A0STF
N3050605 As System 2 EDL 1 16148
N3O50121 Cu Lumina HOL 1 040415-03071 80
Parts Lists 3050108 8a Lamina HEL 1 061219-020041
N3050138 K Lumina HEL 1 a30815-010130
Parts Included with the PM
MH3050152 Mi Lurmirg HCL 1 052715-020020
Part Number (If
applicable) Description Quantity
BOSO1ESE Fan Filters. Ly
NI1B0156 ©-Ring Kits for Sarmpling Introduction ( Stainless Steets Nabuizer] [ra
MI18015T Q-Ring Kits for Sampling Intredustion | Mastis Metaulizer] (L
NI301TIA Replscement Acetylene Filter Cartridge A
THOO1D22 Riplacement Air Fiter Cartridge P
Additlonal Reagenis and Stardands Required for PV
Part Murmiber red Date
n Bal # | Bl
i applicabie) Descriptio Ouality chyLot iy
LEEGEE] 1000 mp/l Coppses Standard AR 27-F900UY1 Apr 2025
and Ired for PM (O Suppeet Sel 1}
Part Number (i Enpiration
N Qi Batchy/Lat #
applicabie] Description antity
Tis D6 Viabes 250 ml, AR AR
[T 0.5% MO, 250 ml, AR AR
[P cte 900F Frevengive Mainiemance Repert ) Pagezaf7 | [Pinascte 5008 Preveniive Maissenunce Repar (FM) Frgeal? |

I.ﬂﬂﬂﬁ‘bjﬂ‘wﬂll Lanmﬂu'muqu



Procedure Checklist 7. Flame Interdock Check:
Description: Check 1o ensurs that all safety intarlocks are clased.

Use|~ ) 10 chedool! these sieps in the checkfst that have been compieted. i B
1. General:
i Flaime Sensor ArTH, Flame correctly shuts down Active [Passed
P -
Fl ma;“lse instrumsent performance with the customer and document any recent S — P o Passed
Fl Inspect the customer log book and make ary sppropeiate PR entries. Nebulizer Sensor Air/C3Hy Flame comecthy shuts dows Active [Pasgad
¥l Perfarm genesal inspsctian of system far cleanliness. o . [ — el P F—
2. PC Instrument Software: Air Pressure Sensor MirfEgh; Plame cormectly shuti down | Active Passed
¥l Instrument Softare user flesfdatabases archived, packed, and//or deleted 25 needed. Choosing Mitrous Dixdde s the cofidant
Burmer Head Sensar should trigger an imteriock shuts down ] i)
3. Mechandcal:
¥ Inspect arsd closn all fans and fters, Replace Nilters If recessary B, APter PM Parfarmancs tasts:
#! Inspect all gas lines for leaks andyor wear. Replace if needed.
¥ Clean exteriar of the instrument. &1 Detactar Liaparity with Barium
4] rsﬂ:ﬂ |h;h::~' haad, burner chambaer, ard rebulizer. Clean I needed as stated in the Descrigtion; Ensures that the detector is linear in the Visible Range,
ardwarne 5
¥ Check burner head dmensions with the fesler gauge a5 stated in the Hardware Guide in the cmptificate
Maintenance chagtar section or clearirg the burner hesd srd chadking sioth width. i Speclfication | cxagam faps) | ToStREEUME Pamiial
Fealace # aut of speciication
Passad
P Check the rondition of the end cap, burner head, snd nebulizer O-rings. Replace if necessang. BRI T AR o it ] ik ¥
¥ Check the drain system far signs of wear, Replace worn or damaged parts. 0.3 A ND Filtar 5% e Cert IREE] 01958 Passed
¥ Wisnasly check for proger Rame caneitions when igafting the Air-C2H2 and N2O-CZH2 Rames
[ spplicable) 5.2 Feseline Maise af 1,0 Abseriance with Barum
4. Electrical Dascription: Ensures that a high absarbance will not produce excessive noise.
¥ Inspesct BT boards, Clesn @ negessany, » Pl
| Carefully check all internal and extemal cable connectians. b Spaciics "
gl:h:l:k||'d|.r||me'rthmr:ﬂmunmmnebu:wrentleuzhhfn:u:m} e 5000 0002 P
Rurn Diagnostics Test within this svanced function of the Spectromeer page. Check the
results im this service log folder in the Spectromster BA Log Viewer,
&3 A4 Banaine Noise with Copper
& o Description: Check baseline node.
¥l Inspect se clean the sample compartment windows, ¥ needed.
] Ispesct aptics, Chesn of replace if necessary, Parsmuter Spectficarion Rasals fe—_—
6. Gasses:
Standard Devintian e 00002 Passed
¥ Werify that the Gasses suppled to the instrurment are within the pressure sod purity
specifications found in the FinAtde 500 Series Pre-installation Checkiss 5048,
¥ wenfy that the acetylene filter and sir filter elemens is dry. Repiace If recossary.
| Finasle S0t Freseniive Mainienance Repar: (FM1 Fage ol 7 | | Fin sl S00F Prevmtive Misistessce Repunt (PM} Puge 5o 7 |

I.ﬂﬂ‘dﬂ‘l‘l!jﬂ’wﬂll Lanms'laimuqu



8.4 Oy Bockground Compensation with Copper

Dascrigtian. Veilfies the instruments #a8Ty 1o comgensate for Background absarption.

Rusuls Pass, Fail
Standard Devston s 00 Passed
8.5 AA-BG Baseling Noise with Copper
Deseription; Endures that background correction does not produce excessive noise.
Repss Pass, Fail
Standard Desiation - o002 Passad

8.6 AA-BG Baseline Noise with Arsenic

Description: Ensures that background comaction d0es net praduce excessive nolse ot a low

wavelengih.
Results Pass/Fail
Standard Deviation SO0 0022 Passed
BT Flome Sansitivty
Description: ngtramant Sensituity checked sgsrst Copper standard.
Standard Copper Results [Abs] PassFail
5 mi/L Sensithicy 55 Neb (I applicable) 0250 Abs. A Mot Appiicabia
2 mg/L Sensithelty HS Meb (# appicable] > 0250 Abs. OH00S Passed
0. Review:
1 Ravigre: with the customer PM work performed.
5 Rirviena with the CUSIOMET FOUTIPE Mainbenance ﬂm!m
¥ Discuss recommended customer supplied materials 1o have on hand,
¥ Artsch P2 sticker,
| Pinsa che 900F Provemiive Maincesamos Repart (P Page 6017 |

I.ﬂﬂﬂﬂ'l‘bjﬂ‘lﬂﬂll

Additional Comments

Additional Comments Ragarding the PM

Review

been compieted.

This FinAAcie S00F Fusses ¥ Foiis O the

The preventive malntenance checks oed if apalicoble pegformance fests for FadAo DOOF hove

Reviow of Preventive Maintenanca:

Austharized Perking|mer Representative:

Chawoman A&

14-May-2024
AL emn vy

Aunbarieed Customer Bepresentatively,

VAT ol

Td-May-2024
]

| Finsacte 900F Provesiive Maimenance Report (PM)

Page 7ol 7 ]
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1 | Aldrin Lquic-Liquid Extraction, Gas Chramategraphic Method
2 | Arsenic 1} Digestion, Hydride Genemton/Atomic Absarption
Spectrometric Method™
2} Digestian, Inductively Coupled Flasma Method"
3 | Barium Digestian, Inductively Coupled Plasma Method ™
a0 | gBHC LieyuickLiquid Extraction, Gas Chromatographic Methad™
5 | Banc LiquickLinuid Extraction, Gas Chromatngraphic Method'!
& |&8HC LigquichLicuid Extraction, Gas Chromatographic Methed!!
T |y LiquithLicuid Extraction, Gas Chromatosraphic Methed!!
8 | Biochemicat Oxygen Dermand | 1) 5-Day BOD Test, Azide Modification Method!™
2} 5-Day BOD Test, Mernkvane Elecirode Method™
9 | Cadmium 1) Ciigestion, Direct Alr-Acetylene Flame Method*
2) Digestion, Inductively Coupled Plasma Method™
10 | Chemical Copgen Dermand | 1) Closad Reflu, Tirimetric Method !
2) Clesed Reflux, Celorimetric Method™
3) Open Reflus, Titimetric Methoc™
11 | Chlordane Lirgsid-Liquid Extraction, Gas Chiomatograghic Method™
12 | Chresmiam 1) Digestion, Direct Air-Acetylene Flame Method®
2) Cigestion, inductively Coupled Plasma Methad
13 | Color ADiE Weightad-Crdinate Spectrophotometric Method™
14 | Copper 1) Digastian, Direct Air-Acetylens Flame Method®
) Digestian, Inductively Coupled Plasma Method™
15 | Cyanide 1) Distiltation, Colarimetric Method!
2) Tatal Cyanide after Distilation, by Flow injection
Analysis Method™
16 | op-DDT LiquicHLiguid Extraction, Gas Chiomatographic Methad'™
17 |se-oo0 Liquid-Licuir! Extraction, Gas Chromatographic Methad!
18 |4.4-DDE Ligqui Extraction, Gas Chiomstogs rucuennd‘“ L5
15 | 4.4-007 Liqunm .sct m, Ga: Chpmaw-gmp K
20 | Diatdrin LTI Bt Mkﬂ-ﬂm'
21 | Endosulfan | Liwimmmaﬁr&mcmommgmphir Method®
22 | Endosulfan B Liquid-Liquid Extracticn, Gas Chromatographic Method™
23 | Endosulfan sulfate Liguid-Liguid Extraction, Gas Chromatographic Method®
24 | Endrin Liguid-Liguid Extraction, Gas Chrormatagraghic Melthodm

- h -
A Ariunis Ay
25 | Endrin slgehyda Liquid-Liquid Extraction, Gas Chromategraphic Method™
26 | Formaldehyde Distillation, Colerimetric Mathod™
1 | Free Chlorine 1) ladometric Method!
2) DPD Fermous Tisimetic Methad™
28 | Heptachlor Liguid-Liguid Extraction, Gas Chromatographic Method™®
29 | Heptachlor Eparide Liguid-Liguid Extraction, Gas Chromatographic Method™
30 | Hexawalent Chromium Celometric Mathod™!
31 | Lead 1} Digestion, Direct Ai-fostylene Flarme Method™
2 Digestion, Inductively Coupled Plasma Methad!!
32 | Manganese 1} Digestion, Direct Air-tcetylene Flame Mathod™
7 Digestion, Inductively Coupled Plasma Methad™
33 | Mercury [Cigestion, Cold-vapaor Atomic Absorption Spectrometric
methoatt
34 | Methaxychhor Liquid-Liquid Extraction, Gas Chramatographic Method*!
35 | Mickel 1) Cigestian, Dirsct Ar-Acetylene Flame Method®™
2) Digestion, inductively Coupled Plagma Method™
3% | Ol & Grease 1) Licuid-Liquiich, Partiticri-Geavimetrc Method™
2) Sewhlet Extraction Method™
| pH Elactrometric Method!!
38 | Phenals 1) Distlation, Chioroformn Extraction Methad!
2) Disthlation, Dirsct Photametic Methad"™
235 | Selenium 1} Digestion, Hydride Generation/Atomic Abserpiion
Spactrometric Method™
2} Digestion, Inductively Couplad Plasma Method
40 | Sulfide 1} lodomatric Method*
2 Methyiene Blue Method™
81 | Temperature Labaoratary and Field Methods™
42 | Total Dissolved Sclids Dried at 1580 °c™
43 | Tatal Kjeldahl Mitragen Semi-Micro-Kjeldanl Method!!
a1 | Total Suspended Solids Driad fram 103 to 105 °C™
25 | Trivalent Chromium
Colnnmemr. Method, L'alculutrun”
46 | Zinc 1) Digestian, Direct Alr-Acetylens Flame Method™

2) Digestion, indluctively Coupled Plasma Method™

enat]

|

25 Endrin aldehyde..

=

il



Ay

ATRUBRY

Aimrsl

10

11

13

Aceraphthene

Acetone

Aldrin

Anthracens

Arsenic

Atrazine

Bariuim
Benzialanthracena

Benzo{biflucranthene

Berrenlkiluaranthene

Benzoic acld

1) Liguid-Liquid Extraction, Gas Chromatographic
Methed!

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

Furge 2 Trap Gas Chromatagraphicivass
Spectiometric Method™

1) Licpid-Liquid Extraction, Gas Chremategraphic
methad™

2 Licic-Liguid Extraction, Gas Chvomatographic/Mass
Spectromatric Methad™

1} Liguiel-Ligquid Extraction, Gas Chesrmatographic
Mathod™

2} Liguid-Liquid Extraction, Gas Cheomatographic/Mass
Spectrometric Method!™

Digestion, Inductively Coupled Plasma Method®!

1} Digestion, Hydrice Generation/Stomic Absaption
Spectromatric Method™

2) Digestion, Inductively Cougled Plasma Method™
Liguid-Licuid Extraction, Gas Chromatographic/Mass
Spectrometric Method®

Digestion, Inductively Coupled Plasma Method™

1) Liquid-Lquid Extraction, Gas Chromatographc

2 Liguid-Licrid Extraction, Gas Chomatographic/Mass

Spectrometric Method™

Purge and Trap Gas Chromatographic/Mass

Spectromnetric Method!?

1) Liquicl-Licixd Extraction, Gas Chremategraphic

Method®

2 Liquic-Licgid Extraction, Gas Chrematographic/ivass

ApEcim) nl! — o

1) Liquicicgliby Efdraftion, Gas Ch raphic 20 T
=L e

2 Liquic- st s Garthromatograptitass . |

Spectrometric Method'™

Liguid-Liquid Extraction, Gas Chromatographic/Mass

spectrametric Method'

i
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15 | Benzolgh,dpendens

16 | Beryllium
17 | Bis{2-chicr
18 | EslZ-ethyl

aethylhather

hexylphthalate

19 | Brarmodichlonomethane

20 | Eromoform

| Butangl

22 | Butyl benzyl phthalate

23 | Cadmium

24 | Carbazale

25 | Carbon disudfide

26 | Carban tetrachloride

7T | Chlordane

2 | p-Chloraaniline

1} Liguid-Liguid Extraction, Gas Chromatoeraphic
Methoo®

2) Liquid-Liguid Extraction, Gas ChromatoeraphicMass
Spectrometic Method™

1) LiguickLiquid Extraction, Gas Chromatographic
Method™

2) Liguid-Liquid Extraction, Gas Chramatographic/Mass
Spectrametric Method™

Digestion, Inductively Coupled Plasma Mathod!
Liguid-Liquid Extraction, Gas ChromatographicMass
Spectrometric Method™

Liquid-Liguid Extraction, Gas ChromatographicMass
Spectrametsic Method™

Purge and Trap Gas Chramatographic/ivass
Spectrometric Method™

Purge and Trap Gas Chrarmatographic/Mass
Spectrometric Method™

Purge and Trap Gas Chromatographic,Mass
Spectrometric Method™

Liguid-Liguid Extraction, Gas Chromatographic/Mass
Spectrometsic Methad™

1) Digestion, Direct Alr-Acetylene Flame Method!
2} igestion, Electrothemal Atomic Absarptian
Spectiamatric Methad'™

3] Digestion, inductively Coupled Plasma Method®!
Liguid-Liquic Extraction, Gas Chramatographic/Mass
Spactromatric Method™

Furge and Trap Gas Chromatographic/as

Spactromatric Mathoo
Purge and Trap Gas Chromatographic/Mass F

- = i nT
Spectrof = > mg__..-‘ e

i .
g0 “FrTghnes
mh ‘-ﬂ:ﬂ!lﬂl‘sﬂlm
& Liguid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™

Ligpuid-Lsquid Extraction, Gas Chromatographic/ass
Spectrametric Methad™
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14 Berzolaloyrene. ..

2 Chloioberizane.,
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28

41

Chlorobenzens

Chilarodibromomethans

Chloraform

hlaraphenal

Chrarmium

Chramium (1)

Chramaurm (1)

Cyanicle
28D

QDE

Diberwta, hlanthracens

Purge and Trap Gas Chromatographic/ass
Spectrometric Mathod™

Purge and Trap Gas ChromatographicMass
Spectrometric Method™!

Purge ard Trap Gas Chromatographiciass
Spectrametric Methad™!

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

1) Digestion, Direct Mir-Acetylena Flame Method™

2) Digestion, Incuctively Couplad Plasma Methea!

1} Digestion, Direct Air-dcetylena Flame Method:
Colormetric Method; Caloulation™

2] Digestion, Inductively Coupled Plasma Method
Colormetric Method, Caloulation™

Colarmetrc Method™

1) Liguid-Liquid Extraction, Gas Chromatographic
MethodH!

2) Linuid-Liquid Extraction, Gas Chromatcgraphic/dass
Spectiometic Methed

Distillation, Colarimetric Method™

LiguicHLiquid Extraction, Gas Chromatographic Method®!
1) LiguidHLigquid Extraction, Gas Chramatographic
Miethod™

2) Liguid-Liquid Extraction, Gas Chromatographic/ass
Spectrometnic Methad™

1) Licuict-Liquid Extraction, Gas Chromatographic
e

2) Ugquid-Liquid Extraction, Gas Chromatographic/vass
Spectrometsic Methad™

1} Liquid-Liquid Extraction, Gas Chromatographic
Method™

2] Licuid-Licuied Extraction, Gas Chromastographic/Mass
Spectrametric Method™

=
Enaiy

a3 Di-n-butyl phtkalate,

Hau ATSNEHY Ahwenzd
43 | Din-butyl phthatate LiguidHLiguid Extraction, Gas Chromatographic/Mass
Spectrometric Method"
44 | 1.2-Dichlerobanzene Purge and Trap Gas Chromatographic/Mass
Spectrometrc Method®!
45 | L3-Dichlorabenzene Furge ared Trap Gas Cheomatographic/Mass
Spectrometric Method™
46 | 1A-Dichlorobenzena Purge and Trap Gas Chromatographic/Mass
Spectrometric Methad™
47 | 3,3.Dichlorobenzidine Liguid-Liepdd Extraction, Gas Chromatographic/Mass
Spectromatric Method™
48 | 1,1-Dichloroethang Purge and Trap Gas Chromatographic/Mass
Spectrometnic Method™
43 | 1,2-Dichloroethane Furge and Trap Gas Chromatogpraphicass
Spectrametic Method'™
50 | 1,1-Dichloroethylens Purge and Trap Gas Chiomitographic/Mass
Spectrarmetric Method™
51 | cis-1,2-Dichloroethylens Purge and Trap Gas Chrematographic/Mass
Spectrometric Methad™®
52 | trans-1,2-Dichloroethylens Purge and Trap Gas Chrormategraphic/Mass
Spectrometric Method™
53 | 24-Dichlorophenal Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method®!
54 | 1, 2-Dichloropropane Purge and Trap Gas Chramatographic/Mass
Spectrometric ethod
55 | 1,3-Dichloropropane Purge ared Trap Gas Chromatographic/Mass
Spectrometric Methed!!
56 | L3-Dichioropropene Purge and Trap Gas Chromatographic/Mass
Spectrometric Method!!
ET | Dieldrin 1} Ligguid-Ligquid Extraction, Gas Chromatographic
Method™
2) Liquid-Liuid Extraction, Gas Chromatograghic/Mass
0 ' ity ":"'- it B
S8 | Dlethyl phtbalate Liguid-Liggatt Extra 34 (] ; i
E o 4
59 | 2.8-Dirmettylphenal Liquig-Liguid Extraction, Gas ChromatograghicMass
Spectrometric Mathod!®!
a0 | Za-Dindtrephenal Ugquich-Liguid Extraction, Gas Chromatogragihic/Mass

Spectrametric Method!"

l
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&1 2A-Dinfirotoluena...
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61 | 24-Dinitrotoluens
42 | 2,6-Dinitrotoluens

63 | Den-Ochyd phthalate
£4 | Endasulfan

65 | Ersdtin

a6 | Ethylberzens

67 | Auoranthens

63 | Heptachlos
0 | Heptachlor epoxide
71 [ Hexachlorobenzene

T2 | Hexachloro-1,3-butadiene

T3 | n-Hexane

LequicHiquid Extraction, Gas ChromatographicMass
Spectromatric Mathod™

Liguid-Liquid Extractien, Gas Chromatographic/Mass
Spactiometric Method!

Liguid-Liqued Extraction, Gas Chromatographicfass
Spectrometric Mathod!®!

1) Liguid-Liguid Extraction, Gas Chromatographic
Miethod®!

2 Liguid-Liquid Exdraction, Gas Chromatographic/Mass
Spectrometric Method™

1) Liquid-Liquid Extraction, Gas Chromatographic
iiethod™

2) Liquid-Liquid Extractian, Gas Chromatographic/Mass
Spectrometic Method™

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

1) Liquich-Liguid Extraction, Gas Chromatographic
Method ™

2§ LiquadHLiquid Extraction, Gas ChromatographicMass
Spectrametric Method'™

1} Ligped-Liguid Extraction, Gas Chromatographic
Method!®

2} Liguich-Liguid Extraction, Gas ChromatographicMass
Spectrometric Method™

1) Ligquicd-Linuicd Extraction, Gas Chromatographic
Method™

Z) Ligpaich-Ligpaicd Extraction, Gas ChramatographicMass
Spectrometric Method™

1) Liguic-Ligquicd Extraction, Gas Chromatographic
Method!

2 Licuid-Liguict Extraction, Gas Chramatographic/iass
aftrgrettis Methnd ™

'l' :#ﬁ‘ tias Chroma 55
R TEY

S A

Purgs and Trop Gas Chiomatographiciass =57 7
Spectmmetnic Method™

Purge and Trap Gas ChromatographicMats
Spectrometric Mathod™

Wiwsad
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5

81

a2

B3

L3

Hesachlomeyd opentadiene
Hexachlaroethane

Inclenol 2, 3-cdloyrene

ophorone

Leadt

Manganese
Mercury
Methancl

Methosychlor

Methyl bromide

1) Liguid-Liquid Extraction, Gas Chromatographic
Method™

2) LiquicHLiguid Extraction, Gas Chromatographic/fass
Spectrometric Method™

1) Liquict-Liguid Extraction, Gas Chromatographic
Mathod™

2) Licpuic-Liguid Extraction, Gas Chromatographicfdass
Spectrometric Method'™

1} Liguid-Liquict Extraction, Gas Chromatographic
Methad

2} Llguid-Licpid Extvaction, Gas ChromatographicMass
Spectrometric Method™

Liguid-Liquid Extraction, Gas Chromatographic/fdass
Spectrametiic Method™

Liquid-Liquid Extraction, Gas Chramatographic/Mass
Spectrarmetric Method™

1) Liguic-Liquid Extraction, Gas Chromatographic
Method™

2) Liquic-Liquid Extraction, Gas Chiomatographic/Mass
Spectrometric Methad™

Liuict-Ligquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™

1} Digestion, Direct Ar-Acatylene Flame Methed®

2} Digestion, Electrotherrmal Atamic Absarption
Spectiometric Method™

3) Digestion, Inductively Coupled Plasrma Method™

1) Digestion, Direct Air-Acetylens Flame Method'

) Digesticn, Inductively Coupled Plasrma Method™
Digestion, Cold-Vapar Atomic Absorption Spectrometric
Methed™

Furge and Trap Gas Chromatographic/Mass

b
WA W

Spech T -
-'!h if! oM raml:

2 uﬂq‘ﬁ?i’“ﬁ;’c‘t‘é‘{& Chromatographic/ass
Spectrametric Mathod™

Purge ard Trap Gas Chromatoeraphic/Mass
Spectrometric Method™

P
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T CL-HCH..,

BT Methylene chloride...
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BT | Methylene chioride Purge ancl Trap Gas Chromatographic/Mags
Spectromietric Method™
B3 | ZMethylphenal LiguickLiquid Extraction, Gas Chromatographic/Mass
Spectromatric Method™!
a9 | 2-Methylnaphthalene 1} Liguitl-Ligquied Extraction, Gas Chromategraphic
Method™
2 Liguid-Liguid Extraction, Gas Chromatographic/Mass
Spectrometric Mathod™!
0 | Matkyl tent-butyl ether Purge and Trap Gas Chromatographic/Mass
Spectromatric Method'™
91 | Maphthalene 1) Liguid-Liguid Extraction, Gas Chromatographic
Methed ™
2) Liquid-Liguid Extraction, Gas Chromatographic/Mass
Spectrametnc Method!
92 | Nickel 1) Digestion, Drect Air-Acetylene Flame Method™
2) Diigestion, Inductively Coupled Plasma Method™
53 | Mitrobenzene Liquid-Liuid Extraction, Gas ChromatographicTass
Spectrometric sathod
94 | N-Mitrosodiphemdarmine Liguick-Liguid Extraction, Gas ChromatographicMass
Spectrometic Mathod™
95 | M-Nitrasodi-n-pragylamine Liguid-Licguidl Extraction, Gas Chromatographic/Mass
Spectrometric Mathod™!
96 | Polychloninated Biphenyls 1) Liquich-Liquid Extraction, Gas Chromatographic
- PCE 1016 Method™
- FCB 1221 2) Liquid-Liquid Estraction, Gas ChromatographicMass
-FCE 1222 Soectrometsic bethod!!
< PCB-1242
- PCE-1248
- PCB-1254
- PCB-1260
57 | Pentachinrophenal Licpic-Liguid Extraction, Gas Chromatographic/Mass
Spec :_'_ __'1: ..._»1:.7.'“1’
%8 |pH Flect Lo I, S
99 | Phenanthrena 1} U%W;msm] © 9

Method!
2) Ligquid-Liguid Extraction, Gas Cheomatographic/Mass

Spectiometric Method!™ 3
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100 Pherol..

101

103
0

15

104

w0t

108

11

11

113

114

115

Phenol

Pyrene

Selenium

Silver

Styrane

11,2 2-Tetrachloretharne
Tetrachloroathylena
Taluens

Texaphene

TRH I3 - gt

TPH {Cug = Cyal

TPH (G~ Caal

1,2 &-Trichlorobenzane
1,1,1-Trichioroathame
1,1.2-Trichloroathane

Trichleroethylene

1) Distillation, Chlorofam Extraction Method™

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

1) Liquiet-Liguid Extraction, Gas Chromatographic
Mathod®!

2) Liquid-Liquici Extraction, Gas ChromatographicMass
Spectiometric Method™

1} Digestion, Hydride Generation/Atamic Absaiption
Spectrometric Mathod™

2) Digestion, Induethely Coupled Plasma Method™
Digestion, Inductively Coupled Plasma Mathod™
Furge and Trap Gas Chromatographiciass
Spectrametric Method™

Purge and Trap Gas Chromatographicivass
Spectranmetric Method™

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

Purgm and Trap Gas Chromatographic/Mass
Spectrometric Method™

1) Liquid-Liguid Extraction, Gas Chromatographic
Method™

2) Liquicd-Liquid Extraction, Gas ChramatographicMass
Spectrometric Method!™

1) Purge and Trap, Gas Chromatographic Methecl228
2} Purge and Trap, Gas Chromatographic/Mass
spectiametric Method 270

Separatory Funned Liould-Ligquid Extractian, Gas
Chromatagraghic Method®2

Separatory Funnel Liquid-Licuid Extraction, Gas
Chromatograghic Method™2

Furge and Trap Gas Chromatographic/Mass 4
Spect — mg__.—-q_wﬂ
Purge apd i v
Sp::%ﬁm — ﬁﬁfﬁ*@ﬁﬂ ol
Purge S TIE G20 R ematosraphicMass
Spectrometric Method!!

Purge and Trap Gas ChromategraghicMass
Spectrometric Method!!

&

o)

116 24,5 Trichlorophenol_
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116 | 24,5 Trichlarophenol Licquid-Liguid Extraction, Gas Chromatographic/Mass
Spectometic Methad™
117 | 24,6 Trichlorophanal Liequid-Liguid Extraction, Gas Chromatographic/Mas
Spectrometic Method!™
118 | 43,5 Trimethylbenzene Purge and Trap Gas Chromatographic/Mass
Spectiometic Method™
119 | Manadium Digastion, Inductively Coupled Plasma Method™
120 | Wingd acetate Purger and Trap Gas Chromatographic/Mass
Spectrometric Method™
121 | Wiyl chlande Purge end Trap Gas Chromatographic/dass
Spectrometnc Method™
122 | m-¥pylene Purge and Trap Gas Chromatographic/hass
Spectrometric Method®
123 | o-¥ylene Purge and Trap Gas Chromatoeraphic/Mass
Spectrametiic Method™
128 | p-¥ylene Furge and Trap Gas ChromatograghicMass
Spectrametric Method™
125 | Mylene (Total) Purge and Trap Gas Chromatographic/fass
spectrametric Method™
126 | Zing 1) Digestion, Direct Air-Acetylena Flame Method!!
2) Digestion, Inducthvely Coupled Plasrna Method™
s (ldsassye) Sy 25 7607
Lt ATRuaTY SHaied
1 | Antimony Hokinetic Sampding, Digestion, inductively Coupled
Fasrma Method!
2 | Amsenic 1) kokinetic Sampling, Digestion, Hydride Generation!
Atormic pbsorption Spectrometric Method™
2} sokinetic Sampling, Digestion, Inductively Coupled
Plasrma Method®
3 | Cadmium 1} tsckinetic Sampling, Digestion, Direct Alr-Acetylens
P w e 1s’r'-'|1’
# "d‘"'-'e‘j:@‘gw Indu:tluely f_u.pled
Plasra) E .|
4 | Carbon Monoxdde |nshun;uhwm" d}iu'l-ﬁﬂﬂﬂﬂ
5 | chlorine Isokinetic Sampting, fon Chromatographic Methad
& | Chrarmiwm 1) Isokinetic Sarmpling, Digastion, Direct Alr-Scetylens
Fiame Method™ N

" Chromium {AB)..

L ETIMR FEhATied
& | Chromiem (RB) 2} lsckinetic Sampling, Digestion, Inductively Coupled
Plasma Mathod"
T | Cobalt lsokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™
8 | Copper 1} Isckinetic Sampling, Digestion, Direct Alr-Acetylene
Flame Mathiod™
2) Isckinetic Sarmpling, Digestion, Inductively Coupled
Flasma Method™
9 | Crescl Absorption Sampling, Gas Chromatographic Methoad™
10 | Dioxins/Furans Isakinetic Sampling™
11 | Hydrogen Chlaride Isakinetic Sarmpling, lon Chromatographic Method™
12 | Hydrogan Fluoride lzakinetic Sampling, lon Chromatographic Methed™
13 | Hydrogen Sulfide Absorption Sampling, ledemetric Method™
10 | Lead 1} soiinetic Sampiing, Digestion, Cirect Air-Acetylene
Flame Method™
2) Isckinetic Samgling, Disestion, Inductively Coupled
Plasma Method™
15 | Manganese 1) Isokinetic Sampling, Digestion, Direct Ar-Acezdens
Flame Methad™
2) Isokinetic Sarmpling, Digestion, nductively Coupled
Plasma Method™
16 | Mercury Isokinetic Samplirg, Digestion, Cold-Yapor Atoma:
Absorption Spectrometric Mathod™
17| Mickel 1} Isokinetic Sampling, Digestian, Qirect Ar-Acatylene
Flame Method™
2} Isckinetic Sampling, Digestian, Inductively Couplad
Plazma Method™
18 | Opacity Rngalmann's Method
13 | Oxides of Nitrogen 1) Absarption Sampling, Phenoldsulfonic acid Methad™
2) Instrurnental Analyzer Method™
20 | Selenium 1) Isckinetic Sampling, Digestion, Hydride Generation’
Aot lq:. Mt 151 q;l‘;;‘.i""-
2) Isckindti gl dnd [r% Coued
bl o Tgines
21 | Sulfur Diside 1) AbSEER Sarpiing, Banum- Thorin THAmetic
Method™
2) Instrumental Analyzer Method™
22 | Subfunic Acd

Isakinetic Sampiing, Barium-Therin Titrmetric Method!™
)

23 Total Suspended Particulate.
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23 | Total Suspended Particulate | lsakinetic Sampiing, Gravimetric Method™
24 | Vanadium Isokinetic Sampling, Digastion, Inductively Coupled
Plasma Method™
25 | ¥ylene 1) Bag Sampding, Gas Chromatographic Method™

2) Adsarption Sarpling. Gas Chromatograghic Methed!®!

,ﬂ‘ﬂ%ﬂ%ﬂﬂ
i ATy

ATl

Aldrin

Antirrary

Arsenic

Barium

Benyllium

Cadmium

Chlerdane

13 Waste Extraction, Separatory Funnel, Liguid-Licuid
Extraction, Gas Chromatographic Method™*2

2} Ultrasenic Extraction, Gas Chrormatographic
Mamllm

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method™-%

2) Digestion, Inducthvely Coupled Plasma Method™

1) Waste Exfraction, Digestion, Hytiride Generationd
Atomic Absorption Spectromnetric Method? 444

2) Waste Extraction, Disestion, Inductively Coupled
Plasma Methed®54

3) Digestion, Hydride Generation/Atamic Absorplion
Spectrometsic Mathod'-#

) Digestion, nductively Coupled Plasma Mathod ™

1] Waste Exraction, Digestion, inductively Coupled
Plasma Mathod™4'9

2) Digestion, nductively Coupled Plasma Method "™

1) ‘Waste Ewtraction, Digestion, Inductively Coupled
Plasria Mathad45

2) Digestion, Inductively Coupled Plasma Method ™

1) Waste Extraction, Oigestion, Flame Atomic Absorption
Spectrometric Mathod ™41

2) Waste Extraction, Digestion, nductively Couplad
Plasrma W"' TR
3 Ot e, o sy
Mol et maﬁ’lggqu
4) Digesti Flasma Mathitd™

1) 'Waste Extraction, Separatary Funnel Liguid-Uiguid
Extraction, Gas Chromatographic Method™ 2
2) Ultrasonic Extraction, Gas Chromatogaphic

A1y

AriuEe

Fhared

10

iy

Chromium

Chromiunm (i)

Chrosmiam (Wil

Cabalt

Copper

24D

1) Waste Extraction, Digestion, Flame tomic Absanption
Spectromatric Method™525

2} Waste Extraction, Digestion, inductvely Coupled
Plasma Method™49

3} Digestion, Flame Atomic Absorption Spectrometric
Method™

1) Digestion, ingustively Coupled Plasma Method ™9

1} Waste Extraction, Oigestion, Flame Atomic Abwgtion
Spectrometric Mathod; Waite Extraction, Colorimetric
Method; Calculation®41547

) Waste Extracticn, Digestion, inductively Coupled
Fiesma Method, Waste Extraction, Colorimetric Method;
Calculation®41%17

3) Digestian, Flame Atomic Absorption Spectrometric
Mathod, Alkaline Digestion, Colodmetric Method;
Caleulation™ AN

) Digastion, Inductively Coupled Plasma Method;
Alkaline Digastion, Calordrmetric Method;
Calculation 8 #1m

1) Waste Extraction, Colarmetric Mathod™ 7

2) Mlkaline Digestion, Colorimetric Mathod®

1} 'Waste Extraction, Digestion, Inductvely Coupled
Plasrmia Methog 2640

2} Digestion, Inductively Coupled Plasma Method ™Y

1} Wasste Extraction, Digestion, Flame Atomic Absorption
Spectromietnic Mathod>85

2) Waste Extraction, Digestion, Inductively Couplad
Plasma Method™419

3) Digestion, Flame Atomic Absorption Spectrometric
Methoof19

4) Digestion, Inductivoly Coupled Plasma Method ™

1) 'l\ias’terﬁ‘ Gghmma‘tnqr i d
2) Ul st ﬁ-..d F
m BT hws CusmEd R a‘l_,

T COMEFART LSITER ,NI:'.ﬂ wT
1) Waste Extraction, Separatory Funnel Liquid-Liguid
Extraction, Gas Chromatagraphic Methed!?#3
2} Ultrasonic Extraction, Gas Chramatographic
Methog™2

WIM!I
o

B Chresmium._

15 DOE...
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21

ooT

Dieldrirn

Endrin

Heptachiar

Lindane

Mercury

1) Waste Extraction, Saparatory Funrel Liquid-Liquid
Extraction, Gas Chromatographic Methoa#

21 Uktrasonic Extraction, Gas Chromatographic
Mhethofftt

1) Waste Extraction, Separatary Funnel Liquid-Liquid
Extraction, Gas Chromatographic Method*#

2) Ultrasonic Extraction, Gas Chromatograph
Method 24

1) Waste Extraction, Separatery Funnel Liguid-Liguid
Estraction, Gas Chromatographic Method™##

2} Uitraganic Extraction, Gas Chiomatographic
Methiog!"

1} Waste Extraction, Separatory Funnel Liguid-Liguid
Extraction, Gas Chromatographic Method™*2

2) Ultrasonic Extraction, Gas Chomatosraphic
Mmﬂllw

1) Waste Extraction, Separatony Funnel Liguid-Liguid
Extraction, Gas Chrematographic Method >

21 UAtrasonic Extraction, Gas Chromatosraphic

Wit hyesed P

1) Waste Extraction, Digestian, Flarme Atornic Absorption
Spactrometric Method™%

2) Waste Extraction, Digestion, Inductively Coupled
Plasma Method 549

3) Digestion, Flarme Atomic Absorption Spectrometric
Mmﬁ‘_ﬂi

4) Digestian, Inductively Coupled Plasma Method!™
1) Waste Extraction, Separatory Furnel Liguid-Liguid
Extraction, Gas Chromatographic Method™* 83

2) Ultrasanic Extraction, Gas Chiomatographic
Methodf!?24

1) Waste Extraction, Diaust-on Cold-Vapor Atomic

watdd T

crfpve—
i i

£} Eigesljﬂn, W Hamic Aoserption

Spectrometric Method '™

1) Digestion, Inductively Coupled Plasma Methed!™
)

T

| dndy TRy et
22 | Meroury (@8 5) Thenmal Decomposition Amalgamation and Atermic
Mbsorption Spectrometrc Methad™!
23 | Methoxychine 1) Waste Extraction, Separatory Funnel Liguid-Liguid
Extraction, Gas Chromatographic Methodf2#20
2} Ultrasonic Extraction, Gas Chromatoaraphic
MWI&HI
24 | Molybdenum 1] Waste Extraction, Digestion, inductively Coupled
Plasma Method 619
2) Digastion, Inductively Coupled Plasma Method ™9
25 | Mickel 1) Waste Extraction, Digestion, Flame Atoric Mbsorption
Spectromatric Metho 4%
2} Waste Extraction, Digesticn, Inductively Coupled
Plasma Method® &%
3} Digestice, Flame Atomic Absorption Spectrometric
w.!il
1) Digestion, Inductively Coupled Plasma Mathod?™ 41
28 | Palychlorinated Bipheryls 1] Waste Extraction, Separatary Funnel Liguid-Liguid
- Araclor 1016 Extraction, (as Chramatographic Method 24
- Aracior 1721 2) Ultrasonic Extraction, Gas Chromatagraphic
« Aroclor 1232 Mathog/e=d
- Aroclor 1242
Arochor 1208
- fAraclar 1254
- Mraclor 1260
- 2-Chiomabiphery|
- 2, 3-Dachlonobiphenyl

- 42" 5-Trichlorabipheryd

- 24" 5-Trichlorobiphenyl

- 223, 5 Tetrachlomobipheryl
- 2.2.5,5 Tatrachiceobiphenyl
- 230,86 Tetrachlorobiphenyl
-22,34.5-

T AT
2\‘} _.A I} 'I-E—?] oy Agr—

Il‘-:l't'rcu';-' (wal...

: b=l L £
Fentachlarobiphenyl e s 5 | ) Tgnaad
- A55 DOMBLE TAMT COMS A LIITED
Pentachlonobipheryl
- 23,346
Pentachicrobiphenyl

opud)
T
Palychlorinated Bipherylsisa)
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Palychlorinated Biphenylsida)
~223005
Hewachlorobipheryl
-2.234.55-
Hexachlorekiphenyl
- 223556
Hexachlerckiphenyt
<22 4.4.55-
Hewxachlorobiphenyd
-2, Z33405
Heptachlorobiphenyl
-2Z34 55
Heptachlorabipheryl
- 22340 56
Heptachlorobiphenyl
-22 30,55 4
Heptachizorobiphenyl
- 2EAINN55 6
Hanachlorotpheryl
21 | Pentachiorophenal 1) Waste Extraction, Separatony Funnel Liguid-Licuid
Ewtraction, Gas Chromatographic/Mass Spectrometric
Method*#
2] Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometri Methad! 228
2 |pH Electrometric Mathod™-
79 | Selenium 11 Waste Extraction, Digestion, Hydride Genesation
Atomic Absorption Spectrometric Mathod™#40
71 Waste Extraction, Digastion, Inductively Coupled
Plasma Mathod™s
3 Diigestion, Hydride Generation/stamic Absorption
Spectrometric Method"™!
4) Digestion, Inductively Coupled Plasma Mathod ™
0 | Sitver 1) Waste i, Inchctively
Flas ey |
2 DA T R e P LR |
31 | Thallium 1) waste Extraction, Digestion, Inductively Coupled
Plasma Method™
A 2) Diigestice, Inducthvely cﬂpt_eﬁlta%na;ggd’-"l
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12 | Toxaphens

33 | Trichlevoethylens

34 | Manadium

1} Waste Extraction, Separatary Funnel Liquid-Liquid
Extraction, Gas Chiomatographic Mathod™ 2

2) Uttrasanic Extraction, Gas Chromatographic
Method 29

1) Waste Extraction, Purge and Trap, Gas
ChromatographicMass Spectrometric Method ™27
2) Waste Extraction, Equillbium Headspace, Gas
Chromatographic/Mass Spectrometric Methad!™! 47
3} Punge and Trap, Gas Chromatographic/sass
Spactrometric Mathod!™#!

4) Equilibvium Hesdspace, Gas Chromatograshic/Mass
Spectrometric Mathod™"

1) Waste Estraction, Digestion, Inductively Coupled
Plasma Method™414

2) Digestion, inductvely Coupled Plasma Method ™1
11 Waste Extraction, Digestion, Flame Atamic Absorption
Spectometric Methed®44

2) Waste Extraction, Digestion, inductively Ceupled
Plasma Method™414

3) Digestion, Flame Atomic Absorption Specirometric
athod™

4) Digestion, Inductively Coupled Plasma Methad ™
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1 | Acenaphthene

2 | Acetone

3 | Aldrin

4 | Anthracene

1} Ultrasonic Extraction, Gas Chromatographic
Method!®=
2} Uitrasonic Extraction, Gas Chromatographic/Mass
Specirometric Mathod M8
Purge and Trap, Gas Cheomatographic/Mass
Spectrometric Method!M7
1 ﬁ Chiomatograpkip “":""}F-"f

i @11 1gNADI

2 USRI POt Chromatografhic/Mass

Spectrametric Method!"#
1} Ultrasonic Extraction, Gas Creomatographic
Method!22
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149
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16

Anthracene (Aa)

Antirrany
Arsenic

Agrazine

Barium
Benzlakothracene

Benzene

Benzolbifluoranthens

Benzalkfluoranthene

Berzoic acid

Benzola)pyrens

Benzolgh lpendens

Beryllum

21 Ultrasonic Extraction, Gas Chrormatographic/dass
Spectrometric Method! %48

Digestion, Inductively Caupled Plasma Methad™0
1) Digestion, Hyeride Generation/Atomic Absorption
Spectrometric Method ™!

2) Digestian, Inductively Coupled Plasma Method™4
Ultrasonic Extraction, Gas Chromatoaraphic/Mass.
Spectromeatric Method %28

Digestion, Inductively Coupled Plasma Method™ 9
13 Ultrasonic Extraction, Gas Chiarmatagraghic
Method!"®=

2) Ultragonic Extraction, Gas Chromatographic/Mass
Spectromatric Method 1240

1) Purge and Trap, Gas Cheomatographic/Mass
Spectrometric Method! ™"

2} Equilibriumn Headspace, Gas Chromatographic/Mass
Spectrometric bethod 10

1} Ultrasonic Extraction, Gas Chromatographic
Method! ™

2} Ultrasonic Extraction, Gas ChromatographicMass
Spectiamatric Metho 1%

1} Ultrassoric Extraction, Gas Chromatoe sphic
Method!

2} Ultrasonic Extraction, Gas ChromatograghicMass
Spectromatric Method*H

Ultrasoeic Extraction, Gas Chromatographic/Meass
Spactromatric Method! 428

1) Ultrasonic Extraction, Gas Chromatographic
ll‘E'thDd"w

2] Ultrasonic Extraction, Gas Chromatographlc/Mass

AHALYET AHE ELiae TG l-“ L e '

Z) U R IR R T B Chromatographic/Mass
Spectrometric Methad! 2™

Digestion, inductively Coupled Plasma Method ™
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17 | Bisl2-chiorcathyllether Ultrasonic Extraction, Gas Chromatographlcivass
Spectrometric Method"™2
18 | Bis{2-ethylhesyiphthalate Ultrasonic Extraction, Gas Chromatographic/ass
Spectramatric Method
19 | Bromaodichioramethane Purge and Trag, Gas Chromstographic/Mass
Spectramatric Method™=7
20 | Bromoform Purge and Trap, Gas Chiomatographic/Mass
Spectiametric Method™47
21 | Butanol Purge and Trap, Gas Chramatographic/Mass
Spectrometric Mathod! 1
22 | Butyl benzyl phinalate Ultrasonic Extraction, Gas ChrematosraphicMass
Spectrormetic Method/!%®
23 | Cadmium 1) Digestion, Flame Atomic Absarption Spectrometric
Meﬂ)od""u
2) Digestion, iInductively Coupled Plasma Method 19
2 | Carbazole Ultrasonk Extraction, Gas Chromatographic/Mass
Spectiamatric Method %2
25 | Carbon disulfide Purge and Trap, Gas ChiematographicMass
Spectromtric Mathod 7
26 | Carbon tetrachloride 1} Purge and Trap, Gas Chrarmatographic/Mass
Spectometic Mathod <™
2] Equilibrium Headspace, Gas Chromatographic/ass
Specirometric Method!! 147
21 | Chlardane 1) Uitrasonic Extraction, Gas Chramatographic
Method 0
2) Ultrasonic Extraction, Gas Chvematographic/Mass
Spectrometric Method! 22
28 | p-Chlorcaniline Ultrasonic Extraction, Gas ChrormatographicMass
Spectrometric Mathad""20
2 | Chlorobenzene Purge and Trap, Gas Chromatographicfass
Spectrometric Methad 11 g
30 | chisvodibomomethane Purge Lr,f N s sohic/i e
3t | cvoreton gt iem=g A QOCT
Spectrometic Methog!™
32 | 2Chlorophenol Wirasonic Extraction, Gas Chromatographic/Mass

Spectrometric Methaod! %
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Chromium

Chroerium (11

Chromiurm [V

Cyanide
24-0

DDT

Diberala hlanthracene

Din-buetyl phthalate

1,2-Dichlorobenzens

1) Digestion, Fame Atomic Absorption Spectrometric
Method™ 18

2) Digesticn, Inductively Couplad Plasma Mathod ™
1) Digestion, Flame Alomic Abserption Spectrometsic
Method; Alkaline Digestion, Colorimetric Method;
Caleulationf™*17

2) Diigestion, Inductively Coupled Plasma Mathod,
Alkaline Digestian, Colodmetric Method;
CﬂLC\..ﬂﬂ'tbl‘l"‘“uH

Mlkaline Digestion, Coledmetric Method® ™

1} Ultrasonic Extraction, Gas Chromatographic
Mt

2} Ultrasonic Extraction, Gas Chromatographic/Mass
Spectiarettic Method %

Extraction, Distillation, Colorimetric Method™
Ultrasonic Extraction, Gas Chromistograghic Method™
1} Ultrasaric. Extraction, Gas Chrormatographic
Method!

7} Ultrasorie Extraction, Gas Chromatograpghic/Mass
Spectromatric Method %4

1} Ultrasoric Extraction, Gas Chromatographic
Method!™=

2} Ultrasorac Extraction, Gas Chromatographic/Mass
Spectrometric Mathod 221

11 Ultrasonic Extraction, Gas Chromatographic
Method!=#

2} Ulirasomic Extraction, Gas Chromatographic/Mass
Spectiomatric Method!"H

1} Ultrassonic Extraction, Gas Chromatographic
Methadh e

b Ultrasonic Extracticn, Gas ChomatographicMass
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Purge arcl Trag, Gas Chromatograghic/Mass
Spectrometric Method 7 i
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45 1,3-Dichlarabenaene
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50

51

52
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54

55

5

L >Dichlarabenzene

1,8-Dichlorobanzens

3,3 Dichlarcbanzidine

L1-Dichlororthane

1.2-Dichlorosthane:

1,1-Dichioroetydens

cis-1,2-Dichioroethylens

trans-1,2-Dichoroethylena

ZA-Dichlorophenol

1,2-Dichloropropane

1, 3-Dichloropropane

1,3-Dichloropropene:

Dieldrin

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

Purge and Trap, Gas Chrormatographic/Mass
spectrametric Method! 57

Ultrasanic Extraction, Gas Chromatographic/Mass
Spectromatric Method '™

1) Purge and Tiap, Gas Chromatographic/vass
Spectrometric Method!! ™7

2} Equlliviurn Headspace, Gas Chromategraphic/Mass
Specirometric Mathod 1147

1) Purge and Trap, Gas Chromatographiciass
Spectrometric Method” 47

# Equilibrium Headspace, Gas Chromatographic/fiass
Spectrometric Mathod 1121

1) Purge and Trap, Gas Chromatagraphic/ivass
Spactrametric Method! 1

2) Equilibriem Headspace, Gas Chromatographic/fdass
Spectrametric Method 0137

1) Purger and Trap, Gas Chromatographiciass
Spectrometric Method! 2

2) Egquilibrium Headspace, Gas ChromatographicMass
Spectrometric Method 147

1} Purge and Trap, Gas Chromatosraphic/Mass
Spectromatric Method '+

2} Equilitwiurm Heacdspace, Gas Chromatographic/Mass
Spectrometric Method 127

Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method 2

Purge and Trap, Gbs Chiomatographic/Mass
Spectrometric Method ™

Purge and Trap

1) Ultrasonic Extraction, Gas Chromataographic
Mathod! e
2) Ultrasoric Extraction, Gas Chromatoeraphic/vass

Spectrometric Method! ™4
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63
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Diethyl phihalate
2,8-Dimethylphenol
2 4-Dindtrophenol
24-Cinitrotol uena
Z4-Dinitrotoluene
Di-n-Qictyl phthalate

Endosudfan

Endrin

Ethyvlbenzene

Fluoranthene

Flusrene

70 | Heptachlor epoxide

Litrasanic Extraction, Gas Chromatographic/Mass
Spectrametric Method

LAtrasanic Exiraction, Gas Chromatographicass
Spectrometric Method '™

Uttrasonic Extraction, Gas ChramatographicMass
Spectromatric Method ™

Ultrasoras Extraction, Gas Chromatographic/Mass
Spectiometric Method ™7

Ultrasoréc Extraction, Gas Chromatographic/Mass
Specirometric Methad '™

Ultrasonic Extraction, Gas Chromatographic/Mass
Spectremetic Methed

1) Witrasonic Extraction, Gas Chromatogaphic
Method 1223

2] Witrasanic Extraction, Gas Chromatographic/Mass
Spectrometnc Method™

1) Ultrasanic Extraction, Gas Chromatog aphic
Methodht2l

2) Ultrasanic Extraction, Gas Chiomatosraphic/Mass
Spectrometric Mathod! 2%

1) Purge and Trap, Gas Chromatographicfas
Spectrarmetic Method! "7

2) Equilibrium Headspace, Gas Chromatographic/Mass
Spectrometric Methad #1271

1} Ultrasonic Extraction, Gas Chromatographic
Methog!#=

21 Ultraisonic. Extraction, Gas ChromatographicMass
Spectrometric Method!'?25

11 Uitrasonic Extraction, Gas Chromatographic
Method

2 Ultrasonic Extraction, Gas ChromatographicMass
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2) Uttrsscie TGS Chiormatographic/Mass
Spectromatric Methad'*8

1) Ultrasonic Extraction, Gas Crromalographic

Method115%
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Heptachicr epexide (Ra)

Hexachiorobenzene

Hexachlons-1,3-butadiens
n-Hexane

CL-HCH

B-HeH

Y-HCH

Hexachlorocyelopentadiane

Hexachiorosthane

Indenoll, 2 J-cd)pyrers

Eophorone

Lead

Manganese

2 Ultrasonic Extraction, Gas Chromatographic/Mass
Spectiametric Method'2

1) Ultrasonic Extraction, Gas Chromatographic
Methed!=

2} Ultrasomic Extraction, Gas Chromatographic/ass
Spacticenetric Mathod”"

Purge and Trap, Gas Chromatograghic/Mass
Spectrometric Mathed!27

Purge and Trap, Gas Chromatographic/Mass
Spactrometric Method!

1) Ultrasonic Exiraction, Gas Chrematogachic
Method ™01

2) Ultrasonic Extraction, Gas Chromatograghic/Mass
Spectrametric Methad 02

1} Ultrasoric: Extraction, Gas Chromatographic
Method! 22

£} Ultrasonic Extraction, Gas Chromatographic/iass
Spectrometric Method "=

1) Uttrasonic Extsaction, Gas Chromatographic
Metho %23

2} Ultrasonic Extraction, Gas Chramatographic/iass
Spectramutric Method 4%

Ultrasonic Extraction, Gas Chramatographicivass
Spectrametic Method! 2™

Ultrasonkc Extraction, Gas Chromatographic/iass
Spectramatric Method!!™5

1) Witrasonic Extraction, Gas Chomatographic
Methala=

2) Ultrasonic Extraction, Gas Cheomatographic/Mass
Spectrometric Method ! %28

Uktrasonic Extraction, Gas Chromastosraphic/Mass
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1) Digestion, Flamig W’%

[T AT L e ‘!‘ 'i ﬁﬁg&
2} Digestion, Mouctively Caupled Flasma Method®?
1} Digestion, Flarme Atomic Absorpfion Spectrametric
Method™5

2] Digestion, Inductively Coupled Plasma Methoa” ¥
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25

Mercury

Mathanol

Methampchlor

Methyl bromide

Methylene chloride

2-Methylphenot
2-Methylnaphthalens
Methyl tert-butyl ether

Maptithalene

Micke|

Nitrobenzens

H-Mitrosodipherylarmine

H-Nitrosodin-propylamine

Palychlorinated Biphenyls
-Aroclor 1016

1) Digestian, Cold-Vapar Atormic Absorption
Spectrometric Mathod™

2) Thernal Decompastion Amalgamation ard Atomic
Assorption Spectrometric Method™

Furge and Trap, Gas Chrormatographic/Mass
Spectmatric Mathod™ ™

1} Ultrasonic Extraction, Gas Chromatowraphic
Method!%

2¥ Ultrasonic Extraction, Gas ChromatographicMass
Speciiometic Method ™

Purge and Trap, Gas Chromatographiciass
Spactremetic Methad? 7™

1) Purge and Trap, Gas Chromatographic/vass
Spactrometdic Method=?

2] Equilitrium Headspace, Gas Chromatographic/Mass
Spectrometic Method -5

Ulirasanic Extraction, Gas ChiomatographicMass
Spectrometric Method!8

Litrasonic Extraction, Gas ChromatographicMass
Spectrometric Method! 28

Purge and Trap, Gas Chromatographic/ass
Spectrometric Methad! 11

1) Ultrasonic Extraction, Gas Chromatographic
Methed!"

2) Ultrasoric Extraction, Gas ChromatographicMass
Spectrometric Methoa! 22

1} Digestian, Flame Atomic Absorption Spectrometric
Method™%

2) Digestion, Inductively Coupled Plasma Method™ %
Ultrasomic Extraction, Gas Chromatographic/Mass
Spectrometric Methad! 2

Gas Chromatographic/Mass

=" A mT

1) Ultrasomic Extraction, Gas Chromatographic
Method!

o

i

Palychlorinated Biphenylsds)...

Polychlorinated Bpbenylsing)
- Areclor 1221

- Arocler 1232

-Aracior 1242

= #roclor 1248

- Areclor 1254

= Aroclor 1260
Palychiorinated Biphenyls

« 2:Chlorobiphenyl

- 23-Dichlorohbiphend

- 2.2 5-Trichlombiphenmd

- 24,5 Trichlgrobiphenyl

- 3,2 3 5-Tetrachlorobiphery|
- 2,25 5-Tetrachlorabiphemd
=23 Tetrachlonabephenyt
22345
Pertachiorobiphemd
-22'a55-
Pentachlarabipheryl

- 23346
Pentachlorabiphenyl

- 2,504 5
Hesxachiorobiphenyl

-2.2 3455
Hexachlomabiphend

-22'3 5586
Hexachlarabiphermyd

- 274455
Hexachlorckiphenyl

-22' 33005
Heptachorobiphenyl

-22 34455
Heptachlarabiphernyd

-EE 340 55
Heptachlorabiphernd

-2,2, 345,55
Heptachlorobipheryl

- 2,23 3448 556

Monachiorobipheryl

2} Ultrasonic Extraction, Gas Chromatographac/Mass
Spectrometric Method"™*

Ultrasanic Extraction, Gas Chromatographic Methad? 20
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97 | Pantachlomophen, ‘Witrascnic Extraction, Gas Chiomatosraphic/Mass
Spectrometric Method
98 | Phenanthrene 1) Ultrasonic Extraction, Gas Cheomatographic
Miethoet02
21 Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method! 2
49 | Phenol WAtrasonic Extraction, Gas Chromatographic/Mass
Spectrormetsic Method!™#
100 | Pyrens 1) Ultrasonic Extraction, Gas Chromatographic
Miathod 024
21 Ultrasanic Extraction, Gas Chioen alograplic/Mais
Spectrometric Method™*
I | Selenium 1) Digestian, Hydride Generation/Atomic Absonption
Spectromettic Mathod™ 1
2) Digestion, Inductively Coupled Plasma Mathod™
102 | Silver Digestion, Inductively Coupled Plasma Methed ™
103 | Styrene 1) Purge and Trap, Gas Chromatographic/Mass
Spectrometic Method!t*!
2} Equilibriurm Headspace, Gas ChromategraphicMass
Spectrometric Mathod" 7
14 | 8,122 Tetrachioroethane Purge and Trap, Gas Chromatographic/Mass
Spectrometric Mathod™ '
105 | Tetrachloroethylens 1) Purge and Trap, Gas Chromatographic/Mass
Spectrometric Mathod! 7
2) Equilibriurn Headspace, Gas Chromatographic/fass
Spectrometic Method™'#?
106 | Talwens 1) Purge and Trap, Gas ChromatographicMass
Spectrometic Method?*
2) Equilibrium Headspace, Gas Chromatographic/Mass
Spectrometic Method 41
107 | Tesaphene \Utrasonic Extraction, Gﬂsl.'l‘lmma'tug!aphlt Mrethod! "
108 | TPH (el :
109 | TPH S Ciad Ultrasanic Extraction, Gas Chromatographic Method! 2
e | TPH (CapCab Uktrasonic Extraction, Gas Chromatagraphic Methoa!™
4
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114
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1146

117

118
119

120

121

122

125

1,24-Trichlorabanzens
L.1,1-Trichloreathane
1,1,2-Trchloroethane

Trichloroethylena

2,8 5-Trichlorophenol
Z4.6-Trichlorophenal
1,3,5-Trimethylbenzene

Vanadium

Wil acetate

Vinl chiride

m-Kylens

oeXylene

p-dylena

124 | Xylene (Totall

Purge and Trap, Gas ChromataeraphicMass
Spectrometric Method¥27

Puree and Trap, Gas ChromatopraphicMass
Spectrametric Mithod 27

Purge and Trap, Gas Chromatographic/Mass
Spectrametric Method 27

1} Purge and Trap, Gas Chromatograghic/Mass
Spectrometric Method 4T

2} Equilibrium Headspace, Gas Chromatoaphic/Mass
Spectrometric Methed!

Litrasonic Extraction, Gas ChromatographicMass
Spectrometic Method! 2™

Ultrasanic Extraction, Gas ChromatographicMass
Spectrometric Method! 23

Purge and Trap, Gas Chromatographic/®ass
Spectrometric Method'

Digastion, inductively Coupled Plasma Method ™
Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method !>

Purge and Trap, Gas Chromatopraphic/Mass
Spactrometric Method'! 7

1) Purge and Trap, Gas ChromatographicMass
Spectrometnc Methoa! 7

2) Equilibrium Headspace, Gas ChromatographicMass
Speetrometric Mathod!!'41

1) Purge ard Trap, Gas ChrormatcgraphicMass
Spectrametric Maethod™ =7

2} Equilibrium Headspace, Gas Chromatographic/Mass
Spectiometric Methog!! 4

1} Purge and Trap, Gas Chromalographic/Mass

watdd T

lll'-‘uww R matographic/Mass
Spectrarmetric Method ™7
2) Equilibriurn Headspace, Gas Chormatographic/Mass

Spectrametic Method! 2
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125 | Finc 1) Digestion, Flame Atomic Absorption Spectrometric
Methocf ™
2) Digestion, Inductively Coupled Plasma Methogl 7
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for Mew Statlonary Sources. 40 CFR 60, Appendix A, 2020,
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Solid Waste Physical/Chemical Methods. SW-846, 7014,

T. United 5States Enwironmental Protection Agency. Test Methods for Evaluation
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8. United States Envkonmental Protection Agancy. Test Methods for Evaluation
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SW-846 Method 30604, 1994,
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Evaluation Solid Waste Physical/Chemical Methods. Semivolatile Organic Compounds by Gas
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