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List of Instruments Certification for Air & Noise Quality Analysis

No.| Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration Calibration
Ambient
1 |Orifice Transfer Standard Total Suspended Particulate (TSP) Tisch Environmental,Inc. TE-5025A Jiranatee Associates Co., Ltd. CL-003-65 25 Jul 22 24 Jul 24 -
Calibrator Particulate Matter < 10 um (PM,) 3383
2 |U-Tube Manometer Total Suspended Particulate (TSP) Dwyer 1221-36-W/M Technology Promotion Association 23P1401 9 May 23 8 May 24 -
Particulate Matter < 10 um (PM,) - (Thailand-Japan)
3 |Aneroid Barometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 23P1858 2 Jun 23 1Jun 24 -
Particulate Matter < 10 um (PM,) (Thailand-Japan)
4 [Dial Thermo-Hygrometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 23H1200 5 Jun 23 5 Jun 24 -
Particulate Matter < 10 um (PM,) (Thailand-Japan)
5 [Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 11012023 11 Mar 23 10 Jan 24 -
CM08130002
6 [Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 15022023 15 Feb 23 14 Feb 24 -
CM19050148
7 [Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 09012023 9 Jan 23 8 Jan 24 -
CM19050149
8 [Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 16012023 16 Jan 23 15 Jan 24 -
CM19050150
9 [Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 28032023 28 Mar 23 27 Mar 24 -
1200636462
10 [Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 13022023 13 Feb 23 12 Feb 24 -
1201778105
11 [Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 24012023 24 Jan 23 23 Jan 24 -
1201778106
12 [Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 2202023 22 Feb 23 21 Feb 24 -
1201778107
13 [Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 28032023 28 Mar 23 27 Mar 24 -

1201778108




List of Instruments Certification for Air & Noise Quality Analysis

No.| Instrument/Equipment Parameter Manufacturer ModeV/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration Calibration
Ambient
14 [Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 28032023 28 Feb 23 27 Feb 24 -
1201778109
15 [Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 07042023 7 Apr 23 6 Apr 24 -
1201778110
16 |Standard Gases (Mixture) Nitrogen Dioxide Airgas EB0143262 Airgas an Air Liquide company EO4NI99E15A01D3 21 Jun 21 21 Jun 24 -
2015PSIG
17 |Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific 43C UAE Consultant Co.,Ltd. 04042023 4 Apr 23 3 Apr 24 -
0517512002
18 [Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific 43C UAE Consultant Co.,Ltd. 19042023 19 Apr 23 18 Apr 24 -
0517512003
19 [Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific 43j UAE Consultant Co.,Ltd. 17012023 17 Jan 23 16 Jan 24 -
CM22387061
20 [Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific 43j UAE Consultant Co.,Ltd. 07032023 7 Mar 23 6 Mar 24 -
CM22387062
21 [Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific 43j UAE Consultant Co.,Ltd. 27022023 27 Feb 23 26 Feb 24 -
1200906876
22 |Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific 43j UAE Consultant Co.,Ltd. 10012023 10 Jan 23 9 Jan 24 -
1201778111
23 [Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific 43j UAE Consultant Co.,Ltd. 07032023 4 Apr 23 3 Apr 24 -
1201778112
24 [Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific 43j UAE Consultant Co.,Ltd. 25042023 25 Apr 23 24 Apr 24 -
1201778113
25 [Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific 43j UAE Consultant Co.,Ltd. 04042023 4 Apr 23 3 Apr 24 -
1201778116
26 [Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific 43j UAE Consultant Co.,Ltd. 01042023 1 Mar 23 28 Feb 24 -
JC1606001757
27 [Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific 43j UAE Consultant Co.,Ltd. 09022023 9 Feb 23 8 Feb 24 -
JC1606001758




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

28 |Wind Speed/Wind Direction WS/WD Scarlet Tech Ltd. WL-21 Thai Meteorological Department 142/23 31 Mar 23 30 Mar 24 -
2111DT0072

29 |Wind Speed/Wind Direction WS/WD Scarlet Tech Ltd. WL-21 Thai Meteorological Department 143/23 31 Mar 23 30 Mar 24 -
2111DR0041

30 |Wind Speed/Wind Direction WS/WD Scarlet Tech Ltd. WL-21 Thai Meteorological Department 178/23 10 Apr 23 9 Apr 24 -
2111DR0052

31 |Wind Speed/Wind Direction WS/WD Scarlet Tech Ltd. WL-21 Thai Meteorological Department 161/23 11 Apr 23 10 Apr 24 -
2112DR0102

32 |Wind Speed/Wind Direction WS/WD Scarlet Tech Ltd. WL-21 Thai Meteorological Department 144/23 31 Mar 23 30 Mar 24 -
2205DT0105

33 |Wind Speed/Wind Direction WS/WD Scarlet Tech Ltd. WL-21 Thai Meteorological Department 162/23 11 Apr 23 10 Apr 24 -
2111DT0058

34 |Wind Speed/Wind Direction WS/WD Scarlet Tech Ltd. WL-21 Thai Meteorological Department 177/23 10 Apr 23 9 Apr 24 -
2112DR0065

35 |Wind Speed/Wind Direction WS/WD Scarlet Tech Ltd. WL-21 Thai Meteorological Department 390/23 1 Nov 23 31 Oct 24 -
2205DT0113

36 |Wind Speed/Wind Direction WS/WD Scarlet Tech Ltd. WL-21 Thai Meteorological Department 163/23 17 Apr 23 16 Apr 24 -
2205DT0114

37 |Wind Speed/Wind Direction WS/WD Scarlet Tech Ltd. WL-21 Thai Meteorological Department 164/23 17 Apr 23 16 Apr 24 -
2205DT0116

38 |Wind Speed/Wind Direction WS/WD Scarlet Tech Ltd. WL-21 Thai Meteorological Department 176/23 10 Apr 23 9 Apr 24 -
2301DR0024

39 [Wind Speed/Wind Direction WS/WD LSI E-LOG 305 Thai Meteorological Department 284/23 15 Aug 23 14 Aug 24 -

20070022
40 [Sound Level Calibrator Calibrate Sound Level Meter Svantek SV36 Innovative Instrument 23-ACT-117 4 Aug 23 3 Aug 24 -
(Acoustic Calibrator) 107224 Co.,Ltd.




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
41 [Sound Level Meter Leq 24 hourss Lamax Lasor Lagn Larson Davis LxT1 Larson Davis-A PCB Piezotronics Div. 2023003673 24 Mar 23 23 Mar 25 -
Wdeasunau 0007310
42 [Sound Level Meter Leq 24 hourss Lamaxe Lasor Lagn Larson Davis LxT1 Larson Davis-A PCB Piezotronics Div. 2023003675 24 Mar 23 23 Mar 25 -
WdeasunIu 0007311
43 [Sound Level Meter Leq 24 hourss Lamax Lasor Lagn Larson Davis LxT1 Larson Davis-A PCB Piezotronics Div. 2023003676 24 Mar 23 23 Mar 25 -
Wdeasunau 0007312
44 [Sound Level Meter Leq 24 hourss Lamax Lasor Lagn Larson Davis LxT1 Larson Davis-A PCB Piezotronics Div. 2023002738 24 Mar 23 23 Mar 25 -
Wdeasunau 0007313




List of Instruments Certification for Water Quality Analysis

No.| Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration Calibration
Water
1 |pH Meter pH Ecosence pH100A Technology Promotion Association 23CH529 28 Apr 23 27 Apr 24 -
JC04740 (Thailand-Japan)
2 |Conductivity Meter Conductivity Horiba LAQUA-EC210 Technology Promotion Association 23CH429 29 Mar 23 28 Mar 24 -
HC9L0011 (Thailand-Japan)
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CERTIFICATE OF CALIBRATION

Certificate No. : CL-903-65 Page 1 of 2 Pages
MEASUREMENT ITEM +Top Load Crifice Calibrition provedure:
MANUFACTURER + Tisch Emvironmental, inc. The Crifice gus flow device wos callbrafed ogoins!
MODEL/TIPE TE-5025A Stondurd Rotary Displacement Meter (Roats
SERIAL NUMBER :3383 Mol Mol GRS RCAS YLVl g0
10 NUMBER | AE.EFMDGH2560 was esed a5 & cafibeation guideling,
CONDITION AS-RECEIVED  Usod itam
Traceabiley:
CUSTOMER United 0.4 o e
B Bangchak,
Banghok 10280 ‘stonsards, and ¢o resization of the intemational
spstem of units {54) through the VSL (Natianal
RECEIVED DATE 18 Jul 2022 Metreiogy Instifute of Metheriands) i Certicate
MEASUREMENT DATE. <25 Jul 2022 mmiber, 2211901
5UE DATE <26 Jul 2022
Uncertainty of Mensurement:
The reported umcertainty of measurement is based
ENVIRONMENTAL CONDITIONS: o the standard ncevisinty muitiphed by o
eveernge foctor ka2, Wiich for o narmal
Temperature 280130 %, .
1y 955 The standard
Relative Humidity -850 150 HRH MepsRotey siumclore omceriniely
Atmospheric Pressure (10 £ 40 hPa ™ of meatarament
ot - Guidle 10 the expression of sncertainty it
mensurement’
CALIBRATION CONDITION:
Frecoaditioning =24 hours at ambient conditions.
Measurement Condition = The average walues during easunement are 248 °C and 5.4 KAH.

TABULATION OF RESULTS:
This talshe o st page g the measured vakses.

s

NAC

AN ATE ASSOCIATES 00, LTI |

Calfbrated by:

1 Mr. Samwit Trachalad
1 Ml Sittragoen Lertsomphol

Approved sgnstory:

M. Parnya Boancharoen
Calloration Department Marager

MRANATEE ASSOCIATES CO.LLTD.
L0365 Paign 2 7 Pagus
MEASUREMENT RESUILTS:
devicn i companison method with the Standard Rotary Displacement Meter (Roots Meber], The Humid sir was used as s

medium in the systers. The standsed conditions ane 15°C (298,15 K] and 760 metg for standard temperature and standard pressure respectively.

Table 1: The resuts of @ Standard calibration data

Fiow rate: Brmssure | Tamparstum | Teepuestors | &p moter | 8p_Ovifice Seandrd Flow 1]
Plate 3 IPa] [ral [rm] ¥
m'fevins mmitg t € kg Ik ' fmin

1 0697 T54.265 4.640 235960 55399 1889 1209 Q643
2 1000 T54.236 .950 24350 62172 3444 1849 as13
] 1118 5430 BERE ] Mo 4195 4582 2133 1061
4 1165 TSa.2 640 4160 1045 S150 2262 1116
- ] 1416 154175 29,480 M40 30017 7629 1754 1353

Skogst m: 204804

Intercapt {E): 00138

Correlation coefficient (<) o599

Urcartainty (i=1: ami  mimin

Table 2: The resuts of @ achual calibration data

THIS CERTIFICATE REPORT MAY NOT

CED EXCEPT IN FLILL UNLESS
I WRITING FROM THE LASDRATORY

tonstsATuRY

Flow rate Fressum | Temperaters | Tempersturs | & meter | Ap Orifice Standand Flow [if]
Plate Ira] I1a] [T ¥
' fmsin e e i b Ik ' fmin
1 [ T54.365 14540 60 55359 1699 [ [ZH
2 1000 754,136 24850 24350 52472 488 L1167 0519
3 1u8 54323 24,730 M.210 41935 4582 1385 1058
+ 1188 sa2 20540 160 AL4E 5150 1.426 1123
5 1416 754175 mam 24.210 w17 75630 1735 1361
Siopa pml: L2827
Inberzegs (4 anzn
Cornelation coeffickent [k 0.99582
Uneartaisty [k = 1: 001z mimin

***End of Certificate of Calibration***
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INNOVATIVE INSTRUMENT CALIRRATION LAR

INNOVATIVE INSTRUMENT OO LTD. HEAD OFFKCE

afae

130 MO0 13, S0 SUNTEAKIRN 11 TAMBON BANG KAED. b 3
AMIHIOE BANG FILSAMUT FRAKAN PROVINCE 10580 THARLAND A e el S TR
TEL: 1660-21 bedhst | FAX; 1680-2116-7140 CAURATIPL ATCRATONY
FageLod2
Certificate of Calibration
Customer
Name £ UNITED ANALYST AND ENGINEERING Certificate No ; 23-ACT-117

CONSULTANT CO,LTD.
Address K1 Soi Udomsuk 41, Sukhumvit Rosd, Bangchak,

Prakamong, Bangkok 10260

Unit Under Calibration Details

Messurement item © Acoustic Calibrator
Manufacturer + SVANTER

Madel : BV 36

Serial Number + 107224

(14} : UAE.EFM.171/2564
Calibration Environment and Details
Temperature (23&2°C)
Humidity + (30+ 20 %RH )
Barometric Pressure (1013 £10.0 hPa )
Received Date 1 21 July 2023
Calibration Dase 4 August 2023

Laocation of Calibration : LAB 1 Acoustic

Request No : Reg-2023-1546

Class : 1
Range : 94, 114 dB / 1000 Hz

Intrument $zanss ; Ulsed

Calibration Procedure  : In-house method CP-ACT-02 based on IEC 60%42:2017 Electroacoustics - Sound calibrators

Reference Standard Model Sertal Number Traceable Due Calibration
Sound Calibrator SV 35A 58079 EEI 31 May 2024

THD Multimeter 2015 1047765 NIMT 31 January 2024

Traceability * This certificate providoe: ility of 03 ized national standard, 2nd to the

realization of the international System of Uniss (S1).

Note.

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

confidence approximately 93 %.

Calibrated By : e
Mr. Moppaden  Luangart
Service Calibration Engineer

Approved By : e

Mr. Pacit Mathavorn
‘Calibration Engineer Supervisor

Issme Date 4 Angust 2023

ipndslieauen

INNOVATIVE INSTRUM)

" CALIBRATION LAR

NSOV ATIVE PSTRUMENT CT0, LTI HEAD OFFICE

T A 11, S0FSUNTINAKDRN 11 TAMININ BARG KAED,

AMPHOR TANG PHLTSAMUT PRAKAN PROVINCE M50 THAILAND ACCREBITED

-2 ™ IR H-TIHD CALDRATIOM i
TEL: 1860021 1658001 FAX: 166H-21H6-THD T

Pagedell.

Certificate No : 23-ACT-117
Request No : Req-2023-1546

Sound pressure level Calibration Results : Without Adjustment
Calibration Range | Withowt Adjustment (dB) Adjustment (dB) Uncertalnty | Acceptance lmit
(dB) Mensured Error Measared Error (=dB) Class 1 (£ dB)
94 4B / 1000 Hz 04.03 [ liz] - - 013 0.25
114 dB ! 1000 Hz 114.11 ol - - 013 025
Freguency of Sound pressure level
Calibration Range Without Adjustment limit
(Hz) Measured (Hz) | Error (%) | Measured (Hz} | Error (%) (&%) Class 1 { £ %)
G4 dB /1000 He 1000.00 000 a - ool 0.70
114 dB / 1000 Hz 1000.00 oo - * om 0.70
Total Harmonic Distortion plus Noise of Sound pressure level (THDHN %)
Calibration Range Without Adjustment i it
(Hz) Mensured (%) Measured (%) (%) Class 1 (£ %)
94 dB / 1000 Hz 026 - 040 25
114 dB /1000 Hz 0.38 - 040 25
Note ¢
- Accepuance limit was [ECSB422017 Class |
~Thy e calibraior
End of Calibration

The e d encept i el withens wri - ’Mﬂﬁmm m’lau




LARSON DAVIS - A PCB DHVISION
1681 West 820 Nocth.
Prowo, UT 84601, United Stales

Calibration Certificate

Cartificate Number 2023003673

Customor:

United Analyst and Engimeering Consaltant Co Lid
oo, 81 Saf Udsnsuk 41, Sukhumvil Road,
Bangehak, Phra Khanong,

Banghok, 10268, Thailand

Mode! Number  LxT1 Procedure Number  DOO0.B3B4
Sorial Number 0007310 Tachnician Jmoat: Cannon
Test Rusuits Pass Calibration Date 24 Mar 2023
Calibration Due
Initied Congiition A5 Marwfactired Tomparature Z34T ¢ 2025°C
Description SoundTrack LxT Class 1 Humidity 508 %AH 220 %RH
Class 1 Sound Lovel Mater Static Pressure B560 kPa  20.13KPs
Firmuane Revision: 2404
Evatuation Method Tasted with: Data reported in o re 20 pPa.
Larsan Davis PAMLXT1, SN 077645
PCB 377802, SN 345240
Larson Davis CAL200. S/MN 8078
Larson Davis CAL291. SN 0108
Compiiance Standards  Comglant o and the foilowing standards bined with
Gallration Certificale froen procedure DOO01.8378:
IEC BOGS1:2001 Type 1 ANS| 51.4-2014 Clasa 1
IEC 60804:2000 Type 1 ANS| 51.4 (R2006) Type 1
IEC 81262:2002 ANSI S1.1 (R2009) Class 1
IEC 61260:2001 Class 1 ANSI 51.25 (R2007)

|EC 616722013 Class 1 ANSI 51.43 [R2007) Typa 1

Is'auhg hbwﬂﬂa! that it nesds tated in

1 hss been siandands raceatie 1o the Inlematicnal Systee of Units (S1)
Ihreugh the Matianal insitute o Standands and Technalogy (NIST), or other natianal messumment instfutes, and meets the
reguirements of ISOEC 17026:2017.
Tout poists marked with &  In the uncortalntics cabame do st lall within this labsraton's soops of sstreditation.

Tha quallty systom s registersd 1o IS0 80012015,

This cafibration is & diFact comparisan af the unil under ¥st ko ™ Isted reference [
complete. Mo alkwancs has bian made for the instability of the 161 device due to use, Sme, ete. Such alowantss would be made by
thee customer as needed.

The it redarce vith the 190 Duido o the of Unzes A
acy af 2 sig has been appied uncerianty to express the expanded urcoranty at
appromatly 98% coridence vl
i be reproduced, full, uniless permisson tor the publi of tained in wriling

from the crganization isswing this report.

Comaction data from Larsan Dawis LxT Manusl o SoundTrack LT & ScundExpert Let, I770.01 Rev O Supporting Frmwars Versicn
4.5, 2018-00-10

Far 1/4* micraphones, the Larson Davis ADPO24 14 to 152° adapior is used with the calbrators and the Larson Davis ADP043 14" 10

SLARSON DAVIS

Cartificate Number 2023003673
112 adaplor is used wih the preamgiifier

Caliorlion Check Fragquancy: 1000 Hz, Relsrence Sound Prassura Lovat 114 dB re 20 uPa

Paricdic tasts wers parformed In accordance with procedures from |EC B1672-5:2013 | ANSUASA 51.4-2014Fatd.

Fattern approval for IEG 81672-1:2013 1 ANSIARA 51.4-2014art 1 pketed by Py Technische
(PTH) on 2007-10-09 reference number PTBE-1.72-4034218,

‘The saund level meter submitied for run-g successiully completed the pgm 1ot of IEC 6167222013 [ ANSIASA 51.4-2014Part

3,00 tests wore pesforod. avatable,
‘esting ceganization mmmebunnmnn the results of pattam testy e Ao |EC BIST2-22013 |
ANSUASA 51.4-2014/Par 2. that the o hly conlormed o the class 1 spocioains in IEC
B672-1-2013 / ANSUASA 51,4-2014/Part 1; the sound level meler submitted for o the dass
G1672-1:2013 / ANSIIASA 51.4-2014/Pant 1
Standurds Used
Deseription CalDate  Cal Due Cal Standard
Larscn Davis CAL29] Rosidual Intessity Calibmaice L0909 20234509 01250
it Sciestific: 2626-H Temperatare Probe 0825 202340525 0TI
Larson Diavis CAL200 Acoustic Calibraor MEROT2 202 ozT
Larsan Davis Model 831 W00-22 2024-02:22 007182
PCR 377413 172 inch Prepolarized Pressure Microphone — 2023-00-06 20240306 DTIRS
SRS 6360 Ulwa Low Distortion Generator 2022.03-29  2023-03-19 DOTH3S
Larson Daves 12" Preamplafier for Model 331 Type | 2022-4r9-28  2023-09-28 PCBIN4TES
Acoustic Calibration
Moasured according to IEC G1672-3:2013 10 and ANS| 51.4-2014 Part 3: 10
Expanded
Measurement Test Fesult (0B]  Lower Limit [dB]  Upper Limit Result
] e it 0]
1000 Hz 114.01 38D 1420 014 Pass
Loaded Circuit Sensitivity
Messurement A v Ling o Erpanded o,
{dBreiViPal  WRrelVPa) WBred VIPal  Uscertaingy [dB)
1000 Hz -50.12 5244 4833 014 Pass

— End of messurement results—

Acoustic Signal Tests, C-weighting

Measured acconding 1o IEC §1872-3:2013 12 and ANS1 §1.4-2014 Part 3: 12 using a comparison caupler with Uil Ureles Tast
{LIUT) and reference SLM using slow time-weighted sound level for compliance to IEC §1672-1:2013 5.5; ANSI 51.4-2014 Part
155

E ded
Frequency [Hz| Test Result [dB] Expected [dB]  Lower Limid [dB]  Upper Limit jdi5] Ihmd::llll Hesubt
125 -0.18 <020 -120 0.80 023 Pass
1000 0.4 000 .70 0.7 023 Pass
8000 -3.64 <3.00 -6.50 -1.50 032 Pass

— End of measurement resubli—

LARSON DAVIS - A PCB DIVISION
1681 West 820 North

SLARSON DAVIS

LARSON DAVIS — A FCB INVISION
1681 West 520 North

Provo, UT 84601, Unised States
T16-684-0001

1 TORS1S

7166840001 Prava, UT 4601, Usiled States
166840001
22T LS DHNRH S408 Rew €
-8 MO8 5915 D) 5806 Rev &G
'
lueunu Ly
Cartificate Numbar 2021003673
' " .
St gensrated Noise Calibration Certificate
Measured according 18 IEC §1672-3:2013 1.1 and ANSI §1.4-2014 Part 3 11.1 Gertificate Number 2023003658
Meassroment Test Resull 45| Customer:
. United Analyst and Engineering Consaltant Ca Ltd
ek MRS No. K1 Sai Udonsuk 41, Sukussvit Road,
— Eal of measurement results— Bangehak, Phrs Khansng,
Bangkok, 10260, Thailand
Modal Number  LxT1 Procedure Numbar  DUOD1, 8378
Sorial Numbar 0007310 Tochnician Jacab Cannan
Test Results Pass Calibration Dafe 23 Mar 2023
thovt Dure
Initial Condition  As Manufacturad oo A i
Description SoundTrack LyT Class 1 Humidity 406 %RH +2.0%RH
Class 1 Sound Lavel Meler Static Pressure 8601 kPa  :0.13kPa
Firmware Revigion: 2.404
Evaluation Method Tested electrcally using Larscn Davis PRMLT 1 SN 077645 and a 12.0 pF capachor ta similate
microghane capacilance. Data reported in dB re 20 P assuming a microphane sensitivity of 50.0
miviPa,
Compliant to ifications and the fakowing standards when combined with

= End of Repori—

Signmory: __Aacak £

®LARSON DAVIS

01 A0 R 65

wna'ﬁ‘laianu

LARSON DAVIS - A PCB DIVISION
1681 West 820 North

Prava, UT 84601, United States
TI6-684-0001

Calibration Certificate from procedurs DOO0.B384:

IEC B0B51:2001 Type 1 ANSI 51,4.2014 Class 1
IEC BO804:2000 Type 1 ANS] 51,4 (R2006) Type 1
IEC 61252:2002 ANS| $1.25 [R2007)

ANSI 31.43 (R2007) Typa 1

IEC 61260:2001 Class 1 ANSI 51,11 (RZ009) Class 1

Insuing lah certifies that the i of euceeds i tated

). 1than b et ™ Systen of Units {31)
theaugh the Nasonsl Insttute o Standands and Tochnokogy (NIST), o olber nabonal measuremer i, and mects the
requrements of ISOEC 17025:2017. col do
scopn of accreditabion.

The guality sysbem is registered Lo S0 D001:2015,

This calloration is a dirsct compansan af the urit under 1881 19 tha Isind reference standards and did nat mvohve any sampling plans b
oengiete. No aliowance beas beers mace for the instability of the (est davice due to use, lime, stc. Sch aliowances would e made by
the custormer a8 needec.

™e somputed In accordancs with the 180 Guide to the Exprossion of Uncertanty in Meosurcmed {DUM). A
of apps 2 B has been appl aprRss
approsirately 5% confidence level.

This report may ot be mpraduced, except in full, unless parmissian for the publicalion of an approved abs¥ac is cbiained in wiitng
#rom he ceganization issuing this repart.

Gomection data from Larsan Davis LT Manusl for SoundTrack LT & SoundExpert Lit, 1770.01 Rev O Suppeting Firmeare Version
4,05, 201900 10

Calibration Chck Frequency: 1000 Hz: Reference Soond Pressure Level: 114 0B re 20 uPa

®LARSON DAVIS

MPANTITAT Page | ol AT R G

Lanm's‘lxinwnu




Description
‘Harl Scientific 2626-H Temperature Frobe
SRS DE360 Lira Low Distortion Generator

Cartificate Numbar 2023003658

Seandards Used
CalDate  Cal Due
20210825 2023-05-25
20220902 2023-08-02

Cal Standard

HT5E
WTIET

LARSON DAVIS — A PCB DIVISION
16K 1 West $20 Nodth

Provo, UT 84601, United States
T16-GB4-0001

DRI

®LARSON DAVIS

) S0 R 6

Certificate Number 2023003658

Z-weight Filter Response
w0
[ 4
2 At
Lo o T
a2 H
o —x — LU}
a c
a4 L] = g
in ang
a8 E
0 40
1 w 100 1000 0000 100000
Fraquancy [Hz]
—toning DoV e Lowe Ll e Upp Lt
Etecirical signal test of ncuency weighting performed seceeding fa IEC B1672.3:2013 13 and ANSI 51.4-2014 Part 3 13 for complisnce b
IEC 61672.1:2013 5.5, IEC 60651:2001 6.1 and 8.2.2; |EC 60804 2000 5; ANSI 51.4:1583 (R2006) 5.1 and 6.2.1; ANSI §1,8-2014 Part 1: 6.5
Expanded
Feequency [Hz| Test Resubt [dB]  Deviaclon (] Lower llmit [dB] - Upper Wit [4B] ) Result
631 036 -0.36 111 033 015 Pass
63,10 007 0,07 030 0.30 015 Pass
125,88 0.04 -0.04 -0.30 0.30 015 Pass
261,19 005 -0.05 -0.30 030 018 Pass
501.18 -0.02 .01 -0.30 0.30 o1s Pass
1,000.00 0.00 000 030 0.30 015 Pass
1,885.26 -0.03 -0.03 -0.30 0.30 015 Pass
3,081.07 0.0 -0 0,30 0.30 015 Pass
7.043.28 0.03 0.03 -0.30 0.30 015 Pass
5 R4R 03 0.0 008 042 0.3z 0.15 Pass
19,952.62 -0.38 0.3 091 041 015 Pass

~ End of measurement results—

LARSON DAVIS - A PCB DIVISION
16%] West £20 North

Prova, UT 84601, United States
T1-884-0001

SLARSON DAVIS

D001 S407 e G

MyRATILL

it la
Certificate Number 202300658 Cortificate Number 2023003858
A-weighted Broadband Log L 8,000.00 Hz — End of mcasurement resubls-
zt Peak Rise Time
an
an Peak rise fims perfommed according to EC BOGE1:2001 9.4.4 and ANSI 51.4:1983 (R2006) 5.4.4
" Expanded
g ) Amplitude [dB]  Durstion [us| Test Result [dB]  Lower lmit [dB]  Upper limiz [4B] U [ Rewalt
] o v r— 137.85 a Pulse 135,01 13355 125,55 015 Pass
" % = = = = m " ® Nagative
E az Posifve Pulsa 135.00 133,52 135,52 015 Pass
a 30 Magative Pulse 134.07 13355 135,55 015 Pass
as Positive Pulsa 134,07 13352 13552 015 Pass
a — End of meassrement results-—
1n
san 20a san e wn wwan 1m0 1800 -
Level Injoctad (d8| Positive Pulse Crest Factor
200 ps pulse tests at 2.0, 12.0, 22.0, 32.0 dB below Overload Limit
Enuarty parkrmad IEC G1672-3:2012 16 and ANS| 51.4-2014 Part 3: 16 for compliance 16 IEC F1672-1:2013 Crest Facior measured sccording Lo [EC B0851:2001 9.4.2 and ANSI S1.4:1583 (R2006) 8.4.2
4.8, IEC 8.2, 8, ANSI 514 |, ANSI 51.4-2014 Part 1- 5.6, ANSI 51.43 [R2007) 6.2 Amplitude [dB] Crest Factor Test Resull [dB] Limnits [dB] Expanied Unceriainty [dB] Resuli
Level [R] Error (dB]  Lower linsit [4B]  Upper lisit [4B] Result 136.65 3 oo +0.50 DiSt Pass
MR, 5 oviD 2100 0.45% Pass
36,00 059 070 070 016 Pass 10 v ik 0154 Pass
37.00 0.58 0.70 070 016 Pass "
126.85 3 013 +0.50 0158 Pass
8,00 D41 .70 070 016 Pass 5 -6 £100 0161 Py
30,00 027 070 070 016 Pass e P e 018 Pass
40.00 0.25 070 070 016 Parss . g
00 e am s s e 116.85 3 0.2 +0.50 0158 Pass
! E ; B
42.00 0.18 070 07 Pass B .14 i e e
43.00 0.07 070 0 Pass . L. .26 4100 e —
44.00 0.07 0.7 0.7 Pass 26 = 013 e FSE
4500 0.04 473 o7e Pasa e o1 £1.00 Lk E=
4800 001 070 070 Pass 10 5 +1.50 0183 i
47.00 0.00 070 070 Pass L e
4B.00 0.00 0,70 070 Fass
48,00 -0.03 -0.7a o Pass Negative Pulse Crest Factor
54.00 -0.08 -0.70 070 Pass
55.00 -0.06 -0, o Pass 200 ps pulse tests at 2.0, 12.0, 22.0, 32.0 dB below Overload Limit
64.00 0.07 -0.70 070 Pass
85,00 008 070 0.70 Puss Grest Factor measured scconding bo IEC BDE51:2001 5.4.2 and ANS| 51.4:1083 (R2005) 8.4.2
74.00 0,07 -0.70 0.70 Pass Amplitude [d5] Crest Factor Test Result [dB] Limits [d45] Expanded Uncertainey [48] Revale
78.00 -0.08 -0.70 070 Pass
84.00 008 070 0.70 Pass 136,85 3 +0.50 [RET ::81
88.00 007 0.70 070 018 Pass & £1.00 053 e
.00 -0.08 070 070 018 Pass 0 £1.560 e —
20.00 001 0.70 af0 0.15 Pass R8s g t E‘x 3-1";4 o
104,00 201 70 070 015 Pass P e et i
109.00 0,02 -0.70 0.70 015 Pass po— a ‘u:su 0'15§ Buis
114.00 0.00 070 070 015 Pass H : e ppva B
119.00 001 -0.70 070 015 Pass 1 1150 0154 Piaa
124.00 -0.02 .70 070 0.15 Pass Eorie H iy 0154 Piia
129,00 B .70 0.70 @15 Pass H T 0154 Pass
134.00 002 -0.70 aTe 015 Pass 10 150 016+ Pass
136,00 002 .70 070 0.15 Pass i kT
137.00 001 -0.70 070 015 Pass
138.00 -0 0.70 070 0.15 Pass
139,00 003 070 0.70 0.15 Pass
140.00 002 -0.70 070 015 Pass
LARSON DAVIS - A PCB DIVISION P LARSON DAVIS - A PCB DIVISION ®
1681 West 820 Narth 1681 West 820 Narth
Prova, UT S4601, Usited States LMSON DAUIS Provo, UT 84601, United Staces LAHSUN ans
T16-684-0001 i 4 TUGEE4-0001 cdcic o ey i
00018407 Bew €1 MIEAITITAR TN BT e

MELBTITRIT

wna'ﬁ‘laianu

wnaslupuRy




Certificate Number 2023003658

Certificate Numbar 2023003658

Galn 1/3-Octave Self-Generated Noise
Gain measured according 1o IEC §1672-32013 173 and 17.4 and ANSI $1.4-2014 Part 3: 17.3 and 174 : |
B
Measurement Test Resalt [dB]  Lawer Bt (4B Upper bimie [ m“;"l:; Resslt g . |
008 Gain 9385 93.90 94.10 015 Pass i |
0 dB Gain, Lineanty 4114 40.30 41.70 016 Pass 3 " |
OBA Low Range 94.00 23.90 24,10 015 Pass E @
OBA Nomial Range 24,00 83.20 #4.80 015 Pass g o |
~ End of measurement results-- i. 1
a
Broadband Noise Floor ] w0 oy w00 oy e
Fraquancy [He]
Sell-qanarated nalas measured according o [EC §1672-32013 1.2 #nd ANS] $1.4-2074 Fan & 11,2
Muasurensent Test Resuld [05] Upper linsit [dB| st The ELI ia sat o low range.
A-waight Neisa Flcar 26.90 36,00 Pass
C-weight Noise Floor IR 35,00 Pass Frequency [Hzl Test Resule [48) Upper limit [dB] Resalt
2Z-wiight Nolse Floor 28 39.00 Pass B30 20.34 2460 Pass
.00 18.79 24.00 Pass
10.00 1787 2350 Pass
— End of measure .
i BRI 12,50 1667 23.00 Pass
SEgEd) 16.00 16.25 2250 Pass
Total Harmonic Distortion 20,00 1464 22.40 Pass
25,00 13.88 2,30 Pass
Messurad using 1/3-Octave Miers e 2150 1339 2150 Pass
Measurement Test Resubt [dB]  Lower Limit 45| Upper Limit [4B] Expan Result 40,00 1235 20.20 Pass
et sty L] 50.00 11.68 1880 Fass.
10 Hz Signal 13555 135.05 126,65 0.15 Pass
by At g B S 3,00 10.50 17.60 Pass
. gl 80.00 am 16.60 Pass
THO+N 6276 50,00 (TS Pass 100.00 002 1590 Pass
~ End of measarement resulis— P 851 575 —
160.00 814 15.50 Pass
2000 751 15.20 Pass
250,00 742 1520 Pass
3500 744 1520 Pass
400.00 7.80 1570 Pass
500.00 814 16.00 Pass
E30.00 .66 16,60 Pass
BI0.00 834 17.30 Pass
1,500.00 AT 1810 Pass
1,250.00 078 18.90 Pass
1,600.00 1.74 10,80 Pass
2,000.00 1258 20,80 Pass
2,500,00 13.50 21.10 Pass
3.150.00 1448 2260 Pass
4,000.00 1543 2350 Pass
5,000.00 1641 24.50 Pass
6,300.00 17.40 2550 Pass
£,000.00 18.38 28,50 Paas
10,000.00 18,57 27740 Pass
12.500.00 2041 28.50 Pass
16,000.00 21,38 250 Pass
20,000.00 235 3040 Pass
— End of mensurement resibls—
un.s;m TIAVIS — A PR DIVISION P LARSON DAVES - A PCH DIVISION
16K 1 West 820 Morth 1681 West 520 Newth
e inas LARSON DAVIS L L N ©LARSON DAVIS
TU4-0001 Ay #CB DiGIoN TUE-ERA-001 A PCA DIVISION
amaamGn Page 6 of B D00 e — AR
1 i .
Certificate Number 2023003658
Certificate Number 2023003675
Custormer;
United Analyst and Enginecring Consultant Ca Ltd
Ne. 81 Soi Uddonsuk 41, Sukhumvit Read,
Bangchak, Phra Khanosg,
Bangkok, 10260, Thailand
Model Number  LxT1 Procedure Number  DDODT.EIBS
Sarial Numbar 0007371 Technician Jacoh Cannon
Tast Resuits Pass Calibration Date 24 Mar 2023
Calibration Due
initial Gonottion A8 Manufactured Tamparature 2356 °C  $025°C
Description SoundTrack LT Class 1 Hurmidity 489 %RH =20 %RH
Class 1 Sound Level Meter Static Pressure 4568 kPa  2013kPa
Firmmware Revision: 2,404
Evaluation Mothad Testod with: Data raparted in d8 re 20 pPa.
Larson Davis CALZ8. SIN 1108
Larson Davis CAL200. SIN 5079
PCE 377B02. SIN 345817
Larscn Davis PRMLXT1. SN 077846
Compilance Sisndards  Campiiari Lo Manufacturer Speciicaticns and e foliowing standards when combined will
Calibration Cartficate from procedure D001 8376:
|EC 60651:2001 Type 1 ANS| 51.4-2014 Class 1
IEC 60804:2000 Type 1 ANS| §1.4 (RI006) Type 1
1EC §1262:2002 ANSI §1.11 (R2009) Class 1
IEC 61260:2001 Class 1 ANSI §1.25 (R200T)
BEC B16722013 Class 1 NS 5143 (R2007) Type 1
Issuing lab conifies that #e instrumant [ as i the referanced procaedure
{unless otherwise notec). IL has basn calbrated using measrement siandands irmceabie 1a the Inlematicrial Systen of Units {S1)
through the Masicnal nstiute of Standards and Technalagy (NIST), ar other national measurement instiuies, and meets the
requinements of ISONEC 170282017,
$inthe furmn do Vs scope of
The quality systam is registared to 150 5001:2015
This calieation & & direst somparsan cf the unit undee lest 1o the Fsid resamnce standards and did nof iraclve any samplng plans o
‘complete. Mo alowarcs has besn mada for the instabiity of the 1est device dus to use, Sme. ste. Such allowanses would b made by
the customer as noeded.
Tha unceriaisies wete cemputed In accordance with Sha IS0 Guide ta the Expression af Uncartais asurement [CUML A
caverage facior of approximately 7 sigma (k=2) has been applisd to the standsed uncariaindy ko express the expanded Uecanainty &t
approsimatily 95% confidence level,
= End of Repori— This report may not axcapt in ful, unk insion dor an s cbtained in writing
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Certificate Numbar 2023003675
202
U adaptor is used with B8 preampifer. Cartificate Numbar 2023003675

Calibration Check Frequancy: 1000 Hz Refarencs Scund Frassura Lovel: 114 ¢8 re 20 yPa Self-generated Noise

Maasured according to [EC G1672-3:2013 11,1 and ANS1 51.4-2014 Part 3: 1.1
Messurcmeat Test Resubt jdB]

Paitem approwal for IEC B1672-1:2013 | ANSUASA 51.4-2014/Part 1 successiuly complatad by Physkalsch-Technische Bundesansiat A-weightad
(PTB} on 2007-10-09 reference number PTB-1.72-4034218,

Pariodic lesls wers performad in accordance with procedures fram IEC 6167232013/ ANSUASA 51.4-2004Fand,

40,32

— End of measurement resubli—
The sound level meter submilled for fosting successhully completed the pasiadc tests of IEC B1672-3:2013 | ANSUASA §1.4-2014Pan
3, tr the envircnmentad conditions undr which the tests wore performed. As evidence was publidy ova &om en independent
westing nrganization respensitie for appraving the resuls of patiem-evaluation lests perfurmed I accordance with IEC B1672-2.2013/
AMEVASA S1,4-2014/Part 2, to demansirate that e model of scurd level meter fully corormed 1o he class 1 spedfications in IEC
G1672-1:2013 | ANSUASA $1,4-2014/Part 1; the sound level meler submied for besting cordarms to the dass 1speciicatians in IEC
G1672-1:2013 / ANSIASA 51.4-2014/Part 1

Srandards Used
Description Cal Date Cal Dwe Cal Standard
Iarsoms Davis CALI9] Residual Intensity Calibrator 0I-08-09 20030809 01250
Hart Scientific 7626-H Temperanare Frobe 021-08-25 020525 DOETIE
Lasrsom Dhavis CAL200 Acoustic Calibrator W02207-21  2023-07-21 o7
Larsom Davis Model 831 230222 0240022 OTIRZ
PCRE 377AI2 17 inch Prepolarized Pressure Micophone  2023-0306  2024-03-06 o718
SRS DE360 Ulm Low Distortion Generator 2022.03-29  2023-03-29 007635
Larsan Davis 112 Preamplifier for Model £11 Type | 20220978 20230628 PUROOATES

Acoustic Calibration
Maasured according o IEC 61672-3:2013 10 and ANSI 81.4-2014 Pant 310

Expanded
Measurement Test Result [dB]  Lower Limit Upper Limit (4B | prin
1000 Hz 1401 13,80 114,20 0.4 Pass

Loaded Circuit Sensitivity
Test Resuit Lawer Limit Upper Limit Expanded o
MBrei¥/Pa]  (dBrelV/Pa]  [dBrelViPs]  Uscertinty [dB]
1000 Hz 4873 52.44 ~48.33 014 Pass
—~ End of measuremest results—
Acoustic Signal Tests, C-weighting

Measured sceording ta |EC 51672-3:2013 12 and ANSI $1.4-2014 Pan 3: 12 using 8 comparisan caupler with Unit Undar Test

(LT} Bd raference SLM using slow fime-waighted saund level for complance 1o IEC 81672-1:2013 5.5; ANSI §1.4-2014 Part

1:55
Frequency [Hz| TestResu [dB]  Expected [dR]  Lower Limit [dB]  Upper Limit |dB] Expanded oy

Uncertalnty [4B|
126 =049 -0.20 -1.20 0.80 0.23 Pass
1000 015 0.00 270 070 023 Pass —~ End of Report—
8000 -358 300 -5.50 -1.50 03z Pass

= Emi of mewasureiment resubis—
Sigmaiory: _Jacok (o

LARSON DAVIS - A FCB DIVISION
1681 West 820 North
Prove, UT B4601, United Stases.
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Cortificate Number 2023003651
Certificate Number 2023003651
Custamer:
United Analysd and Esgineering Consultant Co Lid Standards Used
No. 81 Soi Udlunsuk 41, Sulchumyit Read, Dheseription CalDate  Cal Due Cal Standard
Bangehak, Phis Khanong, Har Scientific 2626-H Tempernture Probe WAN-08-25  I02-05-25 AT
Bangkok, 10260, Thailand SRS DE360 Ultra Low Distortian Geseratar 02T L0330 o714
Modal Number  LxT1 Procedure Number  DODO1837E8
Sarial Numbar 0007311 Tachnician Jacob Cannon
Tast Results Pass Calibration Date 23 Mar 2023
Calibration Due
initiaf Concian.  An Manctackind Temperature Z™E 'C 2035°C
Description SoundTrack LT Class 1 Humidity 503 WRH 220%RH
Class 1 Sound Level Ml Static Pressure 86508 kPa  =0.13kPa
Firmware Resision: 2.404
Evaluation Method Tested elecirically using Larson Davis PRMLT 1 5N 077648 and a 12.0 pF capachor to simulale
microphane capacitance, Data reported in dB re 20 yPa assuming a microphane sensiivity of 50.0
mviPa.
Complisnt to and the fallawing stardards when combined with
Cafibration Cerificats from procedura DO001, B384:
TEC BOB51:2001 Type 1 ANSI 51.4-2014 Class 1
IEC B0B04:2000 Type 1 ANS| 514 (R2006) Type 1
IEC 61252:2002 ANS| 51.25 (R2007)
IEC 61672:2013 Class 1 ANS| §1.43 (R2007) Type 1
IEC §1260:2001 Class 1 ANSI §1.11 (R2009) Class 1
Issuing lak cerifins ihat amcweds
calbraled the units (1)
thrcugh e National ineiube of Standards and Technokogy (NIST), ar cther national meassament instiutes, and meets h
requirements of ISOIEE 170252017, Tust paints inthe column da not fall

scope of accreditation.
The quality sysiem i registerad Io S0 80012015
This calibeation |5 a direct comparisan of e unit under test 1o the sted refarence standands and did ol invelve any sampling plans ko

complele. been made for the i the test device dus 1o use, ime, ete. Such allowances would be made by
the cusiomer as readed,

The were comgied & the IS0 Guide to the Expression of Uncortsinty in Measurement (GUM). A
coverage factor of sppensimately 2 =i appled o the oy In express the expar
appraximately 25% confidance level.

This repert may not be reproduced, excegt in full issian for the i an appraved absiract b cblained in writng
fraem the organization isuing this repar.

Camection data fram L LT Manual for LTE Lat, ITT0.04 Ry © Supporting Finrwars Viarsien
405, 20100910

Callbration Chee Fraguancy: 1000 Mz, Reference Sourd Prassure Level: 194 dB re 20 yPa
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Cartificate Number 2023003651

Z-weight Filter Response
10 LU
oa
on A
o4 wE
g oz = El
e —r—s - ) E
g a2 - -'.'IIE
§ o« ] H
a5 =
- E
En a0
" 0 120 mo 1mca 00z

Frequency [Hz]

—Homingl [ DWitlon e Lower Limil s Lipges Limt

IEC 61672-3:2013 13 and ANS| $1.4-2014 Part 3: 13 for compliance o

Elecarical signal test of frequency B

* 72-1:2013 5.5 IEC 61and8.2.2 ; AMS| S1.4; 6.1 and 8.2,1; ANSI 51.4-2014 Pan 1: 5.5
Frequency [Hz) Test Resubt [dB}]  Deviation [dB) Lower limit [dB]  Upper limit [dR) O I')'mlllld Hesali
631 036 -0.35 -in o 015 Pass
63.40 005 005 -0.30 0,30 0.15 Pass
126,89 003 -0.03 -0.30 0.30 0.15 Pass
25118 003 -0.03 -0.30 030 045 Pass
501,18 -0.03 0.03 0,30 0.30 0.16 Pass
1,000.00 0.00 0.00 030 0.30 015 Pass
1,895.26 002 R ] 030 0.30 016 Pass
3,881.07 0.00 0.00 -0.30 030 015 Pass
7,043.28 004 004 -0.30 0.30 045 Pass
15,848,630 006 -0.06 D42 0.3 015 Pass
19,952.62 0,38 -0.35 -0.81 041 015 Pass

of measurement results—

LARSON DAVIS — A PCH DIVISION
1681 West 820 Norh
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Certificate Number 2023003651
A-weighted Broadband Log L ty: 8,000.00 Hz
i
o
LL] -.
] -~
g = .
n L.
! T s m %= = a = = a8 "
£ e
a
an
a8
an
wn a0 wp o0 s s wn 100
Level injected [dB)
Braadband level inesrity =4 3 16 and ANSI §1.4-2014 Part 3: 16 for complance ta IEC 6167212013
5.6, 2, B, ANEI 514 /] ANEL $1.4-2014 Part 1: 5.6, ANSI §1.43 (R2007) 6.2
Expanded
Level [dB] Ervor (4] Lower Nt JB]  Upper Hoak 18] (o Result
36.00 0.66 -0.70 0.70 0.16 Pass
37.00 0.53 Q.70 070 016 Pass
38.00 0.35 -0.70 0.70 016 Pass
39.00 0.32 0,70 0.70 018 Pass
40.00 01 -0.70 0.70 016 Pass
41.00 01z .70 070 016 Pass
4200 012 .70 070 016 Pass
43.00 010 470 070 017 Pass
44.00 008 070 o7 07T Pass
45.00 il 4T 070 ois P
46.00 001 070 070 016 Pass
47.00 003 070 070 016 Pass
4B.00 0.4 070 070 016 Pass
48,00 070 0.6 Pass
54.00 oo R} Pass
58.00 070 0.16 Pass
G400 0.70 0.6 Pass
69.00 070 0.16 Pass
74.00 0.7 0.8 Pass
79.00 0.0 0.16 Pass
84,00 0.70 0.6 Pass
B9.00 0.70 0.6 Pass
4,00 0.70 0.8 Pass
99,00 0.7 015 Pass
104.00 0.70 0.15 Fass
104,00 a.70 015 Pass
114.00 0.0 0,15 Pass
119.00 0.70 0.15 Pass
124.00 0.70 0.15 Pass
128,00 870 @15 Pass
134.00 a7 015 Pass
136.00 a.70 015 Pass
137.00 .70 015 Pass
138.00 a.70 015 Pass
138,00 0.70 0.15 Pass

LARSON DAVIS - A PCB DIVISION
1681 West 820 North

Provo, UT 84601, Unired Scases
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Cortificate Number 2023003651 Certificate Number 2023003651
Peak Rise Time Gain
Paak rse fime peeformed aocording 1o IEC BUGE1:2001 9.4.4 and ANS| §14:1963 (R2006) 844 Gain messured scconding o IEC S1672-3.2013 17.3 and 17.4 and ANSI S1.4-2014 Part 3 17.3 and 17.4
i 4] Drarasien [ Test Result timie v it B el - ik Tt Reauht
mplitede sl B8] Lower lmit [4B]  Uppe M ncertainty JaB) Messurement Test Result [4B]  Lower mit [dB]  Upper limit [dB| 1y (451
137.85 40 Megative Pulse 138,28 133.80 135.80 0.15 Fass 0 4B Gain 93,54 21,80 5410 015 Pass
Posltive Pulsa 135.25 133,60 135,80 0.15 Pass 0 dB Gain, Lineariy 4114 40.30 41.70 0.18 Pass
30 Negative Pulse 134,32 133,80 13580 0.15 Pass OBA Low Range £4.00 &3.90 8490 015 Pass
Positive Puse 13432 133,80 135.80 0.15 Pass CBA Normal Renge B4.00 3,20 84,80 015 Pess
— End of measurement results— ~ End of meassrement results—
Positive Pulse Crest Factor Broadband Noise Floor
200 ps pulse tests at 2.0, 12.0, Z2.0, 32.0 dB below Overload Limit Self-geeratad nolse measured according (o [EC 51672-3:2013 1.2 and ANS| 51.4-2014 Part 3 11.2
Crest ding 1o IEC BOES1.2001 9.4.2 and ANSI 51.4:1963 {R2005) 842
rest Facior messured according a. i /] i i Sy ) o —— e
Asmplitade (4B} Crest Factor T Result (48] Liusits [4B] Espanded Uscertaindy [dB] Resull b it
A-weight Noise Flaor F ] 36.00 Pass
136.85 3 ovLD +0.50 0151 Pass C-weight Naise Floor e 35.00 Pass
5 ovLn +1.00 0153 Paa Z-weight Naise Floor 3341 30,00 Pass
10 ovLD +1.50 0154 Pass
126.85 3 042 +0.50 D15t Pass
5 e ey 018t Plkd — Exd of nseasurement results—
1 ovLD +1.50 0158 Pass _
11685 3 013 £0.50 0153 Pass Total Harmonic Distortion
5 013 2100 0151 Pass
4 0 1 5 Pass Measured using 13-Octave thers
0 026 2 1.50 LRLE i
108.85 3 -0.13 £080 0.15% Pass. Measurement Tewt Rewult (48]  Lower Limit jdB]  Upper Limit [dR] i Result
3 042 £1.00 0151 Pass Uncertainey [dB]
10 a1 £150 015+ Pass 10 Hz Signal 135.84 135.05 RELLL] 0.5 Pass
" 2 ' THD £7.26 -58.00 ot Pass
- sy t results—
ik mes THD+N £3.27 -58.00 oot Pass
— End of messurement resubls—
Negative Pulse Crest Factor

200 ys pulse tests at 2.0, 12.0, 22.0, 32,0 dB below Overload Limit
Grast Factor messured according 1o IEC 60651:2001 9.4.2 and ANS| 51.4:1883 (R2006) 8.4.2

Amplitade 48] Crest Factor Test Resubt [dB] Limits [48] Expanded Uncertalsty [dB] Result
136,05 3 ovLn +0.50 [STH] Pass
5 o £1.00 DASE Pass

10 oL £1.50 [RTE Pass

12685 3 a1 £0.50 015% Pass
5 010 £1.00 015§ Pass

10 owp %150 0153 Pass

116.85 3 013 4050 0158 Pass
5 a1 +1.00 0152 Pass

10 025 +£1.50 0.15% Pass

106.85 3 -0.12 +0.50 0.16% Pass
3 011 100 0.16% Pass

10 a0 +1.50 (813 Pass

- End of measurement resulis—
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Measured Level (i8]
38

The SLM ks set to low range.

Frequeney [Hz)
6.30

8.00
10,00
12.50
16.00
20.00
25,00
31.50
40.00
50.00
£3.00
80,00
100.00
125,00
160.00
200,00
250.00
315.00
400,00
500.00
630,00
800.00
1,000.00
1,250.00
1,600.00
2,000.00
2,500.00
3,180.00
4,000.00
5,000.00
6,300.00
8,000.00
10,000.00
12,500.00
18,000.00
20.000.00

Certificate Number 2023003651

1i3-Octave Self-Generated Noise

Test Result [dF]
21.0

19,18
18.13
18.66
1647
15.54
14,59
1314
12.53
1205
.24
10.61
10.01

201
852
an
881
880

aTE
1040

118

18.44
18.44
2045
2142
24

== End of measuremest resslts-

Pagg

LARSON DAVIS = A PCB DIVISION
1681 West 820 Noeth.
Pravo, UT 84601, United States

©LARSON DAVIS

Cortificate Number 2023003657

= End of Heport—
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Cartificate Numbar 2023003676
C 1 -b . C - f- 142" adaplor ia used with the praamgifiar,
alibration Certiticate ST ————
Certifficate Numbar 2023003676
Customer: procedures from IEC B1672-52013 | ANSUASA S1.4-2014Partd,
United Analyst amd Engineering Consultast Co Lad
No. 81 Sai Udowsuk 41, Sukhemsit Road, Fattern approval fof IEC 61672-1.2013 / ANSUASA 51,4-2014Part 1 ' Tachrischa:
ngehak, Phes Khasong, (PTH) on 2007-10-08 reference number PTE-1.72-4034218.
Bangkok, 10260, Thalland
The sound level meter submitied for testing of IEC AFOND | ANBUASA 51 42014/
Model Number LT Erocechin ey WL 3, for the environmental condions under which the tests were performed. Aa evidence was publicly avalable, §om on independam
Serial Number 0007312 Technielan Jacab Cannon <y = i e il 220131
Tast Resuits Pass :mmm 24 Mar 2023 ANSIASA 51.4-2014/Part 2, o demonsimbs S the modsl of sound levsl meler Tully contormad o the cass 1 specifcalions in EC
Iitfal Condl A8 Manutactured i GIBT2-1:2013 | ANSHASA 51.4-2014Part 1; the sound evel meter submiied for tealing cordome 1o the class Tepecifcations in IEC
! sl Temperature 2358 'Cc  :0257C BIET2-1:2013 | ANSUASA S1.4-2014/art 1.
Description SoundTrack LxT Class 1 Hunmidlity 483 %RH +2.0 %RH S Ueid
1 i 8571
CFI:: SMMIL?\:;::r Static Pressure kPa  +0.13kPa Deseription CalDate  CalDue Cal Standand
sttt Larsm Divis CALZ9] Residusl Inesity Calibrator WAT06-08 20234109 11250
Evatustion Mathod Tostod with: Data reparted in 08 re 20 pPa. i Sciessific 2626-H Temperanuee Probe 0825 202340525 6798
Larson Davis CALZ00. SN 9079 Lanson Davis CALIN Acoustic Calitrator WAT07-21 20230721 o0
PCH 377B0Z SN 345818 Larson Davis Model 831 Wr00-22 20044222 7182
Larsan Davis PRMLxT1, SN 077647 PCB 3TTAL3 112 inch Prepolarized Pressore Microphane 2000006 20241306 TIES
Larsan Davis CAL291. SN 0108 SHS DE360 Ulira Lew Distortion Geaerator W002-03-20 2023401329 007633
_ " Larsom Davis 1/2° Pressaplifier for Model 831 Type | 2002-05-28 202548.28 PCBO004TES
Compiant and the foilowing standards wiven combined with
Calibration Certificate fram procedurs DID0 E375: . g
. s Acoustic Calibration
IEC B0651:2001 Type 1 ANSE51,4-2014 Class 1 Measured accarding to IEC B1672-3:2013 10 and ANS| §1.4-2014 Pan 3: 10
IEC B0B04:2000 Type 1 ANSI 51.4 (FZD0) Type 1 ik bl Upper Limit Expanded
EC 61252:2002 ANSI $1.11 (R2008) Class 1 i s i 8 ncertaiaty [d8]
IEC 61260:2001 Class 1 ANS1 51,25 (R2007) S50 b 1401 11380 1420 04 Pass
1EC B16722013 Class 1 ANS1 51,43 (RZOD7) Type 1
s lak eariifion that describad axceads as stated in tha referanced precadure Loaded Circuit Sensitivity
{uniess i W s bean standards traceatle 1o the Inlemational System of Units (S1)
#wnugh the Natianal instilute of Standards and Techrology (NIST), of olfe nalional measurersed instistes, and masts the O, Test Resuld Lawer Limit Upper Limit Eqpanded
rquiremenis of ISCAEC 17025:2017. B re 1 V! Pal 4B re 1 V7 Pa] [alB e § V£ Paj Uneertainty [4H]
withatin ecdumn da not fall within this laboratony's scope of accreditation. 1000 Hz -40.85 5244 -4B.33 014 Pass

The quality system & registered to 150 8001:2015.

s direct

and did not invakve any sampling plans fo

complete. No alowsncs P beean mads for ®ve instabilty of the test device due 1o use, time, elc. Such allowances would be made by

e customes as needed.

The unsenainges were

n the IS0

of Uncertairty in

{GUM). A

coverage facior of spormimately 2 Sigma (k=2) has bsen Spplsd 1 e sendand uncerainty 1o express the expanded uncertainty at
approwimalely 95% confidence level

This repcrt may not ba repraduced, excapt in A, unless permissian for the publication of an appraved sbstract i chtained in witing

from the arganization issuing this

regort.

‘Comacton data from Larsan Dawis LeT Manual for SoundTrack LaT & SoundExpert Lid, [TT0.01 Rew O Supporiing Firmwans Vession

40.5, 20190910

For 1/4° microphones, $e Larson Davis ADPO24 147 to 112 adapior is ussd with ta calibratons and the Larson Davis ADPOA3 1/47 10
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— End of measurement resubts—

Acoustic Signal Tests, C-weighting
Measured according to IEC 61672-3:2013 12 and ANS| $1,4-2014 Part : 12 using a comparisan coupler with Unit Under Test

{UUT) and raference SLM using siow time-weighted sound level for comgl IEC 61672-1:2013 5.5; ANSI 51.4-2014 Part
Expanded

Frequency (Hz| TesiRewultd4B]  Evpected [4B]  Lower Limitj4B)  Upper Linit 48] VR Resub

125 020 020 420 0,80 033 Pass

1000 014 000 070 a7 0z Pass

2000 ar 200 550 150 032 Pass

= End of messurement results—
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Certificate Number 2023003676

Self-generated Noise

Measured according to IEC §1672-3:2013 11.1 and ANSI 51.4-2014 Part 3: 11.1
Measurcment Test Result [di]

Aeweighted 40.51

— End of messurensent results—

~ End of Report--

Calibration Certificate

Cartificate Number 2023003652

Customer:

Unidted Analyst and Engimesring Consultant Co Lid
Mo, 1 Sad Udensuk 41, Sukbumvit Road,
Bangehak, Phra Khanong,

Banghsk, 10268, Thallend

Model Number  LxT1 Procedure Number  DOUO1,8378
Sorial Number 0007312 Tochnician Jacob Cannan
TestRosults  Pass Calibration Date 23 Mar 2023
Calbration Due
TS S I— Temperature 2182 T 1025°C
Deseription  SoundTrack LyT Class 1 Fumidity 495 WRH $ZD%RH
Class 1 Sound Lavel Matar Static Pressure BEOB WPs 4013 kPa
Firmware Flevson: 2.404
Evaluation Wethod Testad shocirically using Larsan Diavis PRMLT1 SM 077847 and 2 12.0 gF capacor ta simulate
microphane capacitance, Data reported in dB re 20 Pa assuming a microphane sensitivity of 50.0
miFa.
Compilance Standards  Compliant 1o i it the il s when combined with

Calibration Certificate from procedure DO001.8384:

IEC 60651:2001 Type 1 ANS| §1.4-2014 Class 1
IEC 60804:2000 Type 1 ANS| 51.4 (R2006) Type 1
IEC 61252:2002 ANS| 51.25 [R2007)

IEC 61672:2013 Classs 1 ANS| $1.43 (R2007) Type 1
IEC 61260:2001 Class 1 ANSI 1.1 (R2009) Class 1

Isauing lan cartiies 1hat the insrumant described abows mests or exceeds ol apechcaions aa slaled in e referanced procesars

uming measuremerd stancards imceable o the International System of Unis (31)
ough of and Technology (NIST), or ather instilutes, and meets the
equiraments of BSCUIEC 170252017, Taat peirts marked with a § in ihe uncariainties cobumn do not fall within this laberatary's
weape of sceraditation,

The: quality system is registered o B0 800122015,

This calwation i a direct comparisen of the unil under st 1o te ksled reference standards and did nol involve ary sampling olans o
complete. Mo aly hats been made for the i y of e test device due o use, time, etc. Such alowances woult! be mads by
e customer as needed.

‘The uncertainties wene compube in decondance with the IS0 Guide to the Exgression of Uncertainty in Messurement (GUM). &
coverage factor of appraximately 2 sigma (k=2) has been applied to the o expr panded uncertainty at
mnprowimatety 86% confidence level.

This wxcapt in Tull, Ll igsion for he an approved absract i cblained in wriing
feam the crganization issuing this repart.

Comecton data from Larson Davds LxT Manual for Sound Track LxT & ScundExpert Lid, 177001 Ry O Supporting Firmwan: Version
4405 2019-09-10

Calibration Check Frequency: 1000 Hz; Reference Sound Pressure Level: 114 o8 re 20 pFa

Signatory:
LAREON DAVIS - A PLE DIVISION PY LARSON DAVIS - A PCB DIVISION -
1681 Wiest 820 Norih su 1681 West £30 North s
Provo, UT B4601, United States L“R H DA‘"S Prova, UT S4601, United States LARSUN D“w
166840001 iy T16-684-0001 PC DVISION
I MTIODLA CHA | 5406 Rav & 2023320 LEALLY DOO01BA0T Res G
at la
Certificate Number 2023003652 Certificate Number 2023003652
Z-weight Filter Response
"W 0
o
Standards Used 1] o
Deseription CalDate  Cal Due Cal Standard o w2
Hant Scientific 2626-1 Temperature Probe WIN-08-25  TT-05-25 0TI g e E
SRS DEI60 Ul Low Destortion Generatoe W22-05-04 20230504 w7 F -— " w w " ] oo E
i = .5
3 = . % i
an E
10 A0
1 " e 1000 080 100000
Frequency [Hz]
——tiomingl [ Davilon e Lower Limit = Upper Lim
Electrical sigral test of frequency i 1672-33013 13 and ANSI 51.4-2014 Part 3: 13 for compliance o
EC 6167212013 5.5; |EC B0651:2001 6.1 and 8.2 2 IEC 606042000 5. ANSI 51.4:1983 (R2006) 5.1 and 8.2.1; ANSI 51,4-2014 Part 1: 5.5
Frequency [Hz| Test Resuli [4B]  Dieviation [dB]  Lewer Bmid [dB]  Upper Uit [48] Unmﬂmm:: Resubt
831 D4 084 -1 0.33 D15 Pass
6310 003 003 -0.30 0.30 0.15 Pass
125,88 003 003 0,30 030 015 Fass
26118 004 004 -0.30 030 LG Pass.
501.1% 001 001 =0.30 0.30 015 Pass
1,000.00 0.00 0.00 -0.30 030 [RE] Pass
1,965.26 0.03 003 -0.30 0.30 016 Pass
3,861.07 om 00 0,30 0.0 [RE] Pass.
7843268 004 0.4 -0.30 0.30 [RE] Pass.
15,848.93 0.08 -0.08 -0.42 0.32 018 Pass
1885262 -0.37 037 -0.81 041 [RE] Pass

LARSON DAVIS — A PCB DIVISION
1681 West §20 North

Provo, LT 84601, United States
THG-ER4-0001
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= End of mensurement results—

LARSON DAVIS - A PCB DIVISION
1681 West 820 North
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Cartificate Number 2023003652

Broadband Log L ity: 8,000.00 Hz

Error o8]

s ma

= 0 o Tag a0 183

JEC §1672-32013 16 and ANS| §1.4-2014 Part 3 16 for compliance 1o IEC G1672-4:2013

5.6, |EC BOA04-2000 6.2, IEC 61252:2002 8, AMEI S1.4 [F2006) 6.9, ANSI 51.4-2014 Fart 1: 5.6, ANSI 51.43 (R2007) 6.2

Level [dB]
37.00
38.00
349,00
40.00
41.00
4200
43.00
44.00
45.00
2600

Eapanded
Ervor|dB|  Lowerlimit(dB] Upperloe (dB) oo gy Result
o8 070 070 046 Pass
054 .70 070 018 Pass
040 -0.70 oo 015 Pass
033 .70 oo 018 Pass
0.27 070 070 0.16 Pass
0.2z 070 0.70 0.16 Pass
0.18 0.1 070 017 Pass
015 -0.70 o.70 AT Pass
010 0.7 0.70 016 Pass
0.07 T 070 016 Pass
0.07 070 0.70 016 Pass
.08 -0.70 070 0.8 Pass
0.06 070 070 016 Pass
007 070 070 016 Pass
003 -0.70 0.70 ('R} Pass
-0.08 070 070 0.16 Pass.
003 -0.70 0.7 016 Pass
-0.03 470 070 [RL] Pass
0.02 0.7 0.70 0,16 Pass
0.70 0.6 Pass
0.70 0,16 Pass
0.70 0.16 Pass
070 015 Pass
070 015 Pass
070 015 Pass
0.70 0.18 Fass
0.70 015 Pass
070 016 Pass
070 0.15 Pass.
w70 016 Piss
070 0.15 Pass.
070 015 Pass
070 016 Pass
070 [RE] Pass
0o 015 Pass

LARSON DAVIS - A PCB DIVISION
1681 West 320 Morth
Frovo, UT 84601, United States

®LARSON DAVIS

Certificate Number 2023003652

Peak Rise Time

Paak rise time perormed according to IEC G0681:2001 S.4.4 and ANSI 51.4:1983 (R2006) B.4.4

Amplitude [AB]  Duration Expanded
iplitude [d5] (] Test Result (dff]  Lower lmit [dB]  Upper limit [dB] 1) Result
137,85 40 Negative Pulsa 134.73 133.30 135,30 0.15 Pass
Pasitive Pulse 134.72 133.28 135.28 0.15 Fass.
30 Megative Pulsa 13379 13330 135,30 015 Pass
Pasilive Pulse 133.78 133.28 135.28 0.15 Fass

< End of measarement resubts-—

Positive Pulse Crest Factor

200 ps pulse tests at 2.0, 12.0, 22.0, 32.0 dB below Overload Limit
Crest Factor measured according (o IEC 80651:2001 8.4 2 and ANSI $1.4:1983 (R2008) 8.4.2

Amplitude (5] Crest Fuctor Test Result [4B] Liusdts [dB] Expanded Uncertainty |d5| Resubt
136.86 3 ovLD =0.50 [RLF4 Pass
5 ovLD £1.00 0164 Pass

10 oD #1.50 0is¢ Pass.

12685 3 -0.42 2050 st Pass
B -0.07 21.00 ['AL-F Pass.

0 oWLD +1.50 0164 Pass.

1685 3 016 £0.50 D154 Fass.
5 -0.05 2100 st Pass

o 024 150 URLES Pass

106.85 3 013 £0.50 0154 Pass.
] -0.09 £1.00 [REE Pass

10 -0.30 21.50 o5t Pass

— End of measurement resuls--
Negative Pulse Crest Factor

200 ps pulse tests at 2.0, 12.0, 22.0, 32.0 dB below Overload Limit
Crast Factor measured according o IEC 60651:2001 9.4.2 and ANST $1.4-1983 [R2005) B.4.2

Amglitude [d415] Crest Factor Test Result ] Limits |dB| Expanded Uncertainty [48] Result
136.85 a +0.50 0158 Pass
5 £1.00 015t Pass

10 £1.50 015¢ Pass

126.85 3 £0.50 5133 Pass
5 £1.00 [R133 Pass

10 +1.50 016% Pass

116,85 3 +0.50 0168 Pass
5 +1.00 0153 Pass

10 £1.50 0183 Pass

108,85 3 +0.50 015¢ Pass
5 £1.00 0153 Pass

10 -0.28 £1.50 015z Pass

— End of messurement results—-

LAREON DAVIS — A PCB DIVISION
1681 West 820 North
Provo, UT 84601, United States

SLARSON DAVIS
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Cartificats Numbar 2023003652 Certificate Nurmber 2023003652
Gain 1/3-Octave Self-Generated Noise
2
Gain measued according to [EC 61672-3:2013 17,3 and 174 and ANSI 51,4-2014 Part 3: 17.3 and 17.4 g - |
Expanded -
Mensurcment Test Resalt (48] Lower lmit (D] Upper Bonit W], S0 Result i
048 Gain 9182 2156 94.06 0.15 Pass 5 o
0 ¢8 Gain, Linaarity 4116 40.26 4186 0.16 Pass
O8A Low Range 387 93,86 a4.06 015 Pass E =
OBA Nomal Rangs 9386 2320 94.80 015 Pass ; "
== End of messurement resulis—
Broadband Noise Floor 1a o e 1000 o000 ecco0a
Frequency [Hi]
Self-pereratid noise measured sccordng b IEC FIET2-3:2013 11,2 and ANSI 514-2014 Par 3 1.2
Mensurement Test Result |dB] Upper Hmit jdB] Resull Thi SLM i 86110 kew range.
o == e = P — e e o
Z-walght Noisa Floar 3228 38.00 Pass a0 ez SR -
800 18.96 24,00 Pass
10.00 1732 350 Pass
- End of measurement results-- 1250 16.80 2300 Pass
16.00 1547 2.90 Pass
Total Harmonic Distortion 20.00 14.87 2240 Pass
25,00 13,12 230 Pass
Measured using 173-Octave fiters. — 31.50 12.38 21,50 Pass
40.00 167 20.20 Pass
Measmrement. Test Result |dB] Lawer Limit [dB) Upper Limit (48] v [4B] Result 0.0 1085 18.80 Pass
10 Hz Signal 135.35 135.05 136.85 0.15 Pass 63.00 10.08 17560 Pass
THD -64.53 -58.00 001y Pass 80.00 948 16.60 Pass
THO*N -61.30 -58.00 001 Pass 100.00 473 15.90 Pass
~ End of meassrement resulis— 125.00 8.30 15.70 Pass
160.00 T8 1550 Pass
200.00 753 15.20 Pass
260.00 740 15,20 Pass
500 744 15.20 Pass
400.00 750 1570 Pass
500,00 a1 16.00 Pass
630.00 268 16.60 Pass
800.00 9.34 17.30 Pass
1,000.00 10.05 18,10 Pass
1.250.00 10.74 18.90 Pass
1.600.00 161 19.80 Pass
2.000.00 12.58 2050 Pass
2.500.00 1349 2170 Pass
3,150.00 1442 2260 Pass
4,000.00 15.3% 23,50 Pass
5,000.00 16.38 2450 Pass
£300.00 17.34 25,50 Pass
£,000.00 18,33 2650 Pass
10,000.00 19.35 27.40 Pass
12,500.00 2035 2850 Pass
16,000.00 2134 2950 Pass
2000000 38 30,40 Pasy

LARSON DAVIS - A PCB DIVISION
1681 Wiest 520 North

Prove, UT 84601, United States
T16-684-0001
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= End of measurement resubs-

LARSON DAVIS — A PCB DIVISION
1681 West 520 North
Provo, UT 84601, United States =i
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Cartificate Number 2023003652

~ Ead of Report—

Calibration Certificate

Certificate Numbar 2023002738

Customar:

United Analyst and Engineering Comsubtant Co Lid
Mo, 81 Soi Udoasuk 41, Sukhumyit Reosd,
Bamgehak, Phra Khanong,

Basgkok, 10260, Thalland

Model Numbar  LxT1 Procedurs Number D000 5384

Sarfal Numbar 0007313 Technician Jacob Cannan
Tost Results Pass Callbratian Date 24 Mar 2023
Callbration Dus.
SR A T—— Temperature 362 C 2035°C
Description SoundTrack LxT Class 1 Humidity 493 WAH £2.0%RH
Class 1 Seund Level Melsr Static Prossure 857 WPa £0.13kPa
Firmware Revision: 2,404
Method Data reported in d8 re 20 pPa.

PCE 37TBO2, SN 345818
Larson Davis CAL281, SN 0108
Larson Davis PRMLxT1. S/N 077648
Larson Davis CAL200. S/N 8079
Standards Ca and he following standards whon combined with
i iy dure DO0O1.8376;

IEC 60851:2001 Type 1 ANS| 51.8-2014 Class 1

IEC 60804:2000 Typa 1 ANS| 51.4 (R2006) Type 1
IEC 61252:2002 ANS| S1.11 (R2008) Class 1
IEC 61260:2001 Class 1 ANS| 1.5 (R2007)
{EC 61672:2013 Claws 1 ANS! 5143 (R20ST} Type 1
Issuing lab certifies thal the instrument described above mests or axcoeds stated
{unloss it has System of Units (S1)

and Technology (NIST). or ather nationsl messuramaent instiutes, and meats the
requirements of ISONEC 170252017,

column
This caliteation is a direct comparison of tast o rds and did nal imvolve any samgling plans 1o
‘complete. MNa al has for the i the test davice dus to use, Sme, st Such allowances woukd be made by
he customer as neaded.

E of Lincartainty in (GUM). A
cowerage factor of appeuximately 2 sigr | uncertainty o exprass the expanced uncertainty 2t
‘approdmantoly $&% confidence lavel.

unless for the publication of is abtained in writing

mport may repraduced,
from the organization issuing this repor
‘Comaction data from Larson Davis LxT Manual for SoundTrack LT & SoundExpert Lat. IT70.01 Rev © Supporting Firmware Versicn
4.0.5, 2018-00-10

For 114 the Larsan 104" 1o 112" adaptor is Usad wilh he callvaloes and th Larscn Davs ADPOA3 118" 1o
LARSON DAVIS - A PCB DIVISION P LARSON DAVTS - A PCB DIVISION - Py
16K1 West 320 Nocth 1681 West 820 Narih N
B i LARSON DAVIS e iia o WA LARSON DAVIS
7166840001 4 POB DIVISION T16-684-0001 Ee Llic ol
207332318 A0 BT Rew G 200:-3-U4TI041L07 Page 1 o3 DO #4058 Rev O
it i
Cartificate Numbar 2023003677 Cartificate Number 2023003677
VT adaptor 15 Lsad with B praaeglfier,
Cafibration Chack Frequency: 1000 Hz; Refarance Sound Prassura Lavek 114 6B re 20 yPa Self-generated Noise
Measured a to |EC 61672-3:2013 11.1 and ANSI 51.4-2014 Part 3: 1.1
et e s e LS A 14 S s
Fatiarn tor 1:2013 APt 1 : T A-weighted “n
(PTE} on 2007-10-00 refaeance numbar PTE-1.72-4034218, R R ——
npisted 1EC B1672-3:2013 / ANSUASA 51.4-2014Part
3, for candiions e was publicly available, from an independent
Instng crganizaticn respansibin for approving the results of patie s IEC I
ANSUASA 81.4-2014/Pan 2, 1 y 1 n IEC
61672-1:2013 1 ANSIASA $1.4-2014/Part 1; the sound level meser submitted for tastng conforma to the class Tapecificsiors in IEC
B1672-1-2013 1 ANSIASA S1.4-2014Part 1.
CalDste  Cal Due Cal Standard
Larson Duvis CAL291 Residusl Intessity Calibrator EEOGD8 20030909 101250
Hart Scientific 2626-H Temperahure Probe W21-08-25 20230525 006755
Larsan Davis CAL200 Acoustic Calibrator W72 20230721 [
Larsan Davis Model 831 W22 2040222 no7IEL
PCB 377AI3 172 inch Prepolarized Pressure Microphane 20230306 2024-03-06 w7188
SRS D360 Ultrs Low Distoetion Generaioe 20329 20230329 07635
Larsen Davis 1/2* Preamplifier far Model £31 Type | W22-09-28 20230928 PCROO4TES
Acoustic Calibration
mmdmuli 1o IEC B1672-3:2013 10 and ANSI §1.4-2014 Part 3; 10
1000 Hz 114,01 113.80 114.20 014  Pass
Loaded Circuit Sensitivity
1000 Hz ~49.78 5244 -48.33 014 Pass
— End of messurement results—
Acoustic Signal Tests, C-weighting
Magsured according to IEC 61672-3:2013 12 and ANSI £1.4-2014 Part 3: 12 using a comparison cougler with Unit Under Test
{UUT) and referance SLM using slow lime-weighted sound level for compliance to IEC B1672-1:2013 5.5; ANS| 51.4-2014 Parl
1:55
125 020 -0.20 120 0.80 025 Pass _—
1000 013 .00 070 070 0.23 Pass ] o Rowery:
BO0O 330 -3.00 -5.50 -1.50 032 Pass

=~ End of measurement results—

LARSON DAVIS - A PCB DIVISION
1681 West 820 Nosth

LARSON DAVIS — A PCB DIVISION
1681 West B20 North

Provo, UT 84601, United States
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Calibration Certificate

Cartificate Numbar 2023002738
Customar:
United Lad
Mo, 81 Soi Udonsuk 41, Sukhuemyit Resd,
Bangchak, Phra Khanong,
Bangkok, 10260, Thailand
Model Numbar  LxT1 Procedure Numbar D00 B3TH
Seorfal Number 0007313 Tachmician Jacob Cannan
Tost Results Pass Calibration Date 23 Mar 2023
Calibration Due
Initial Condition  As Manufacturad Temperstine 2988 'C £035°C
‘Description SoundTrack LxT Class 1 493 %RH =22.0%RH
Class 1 Sound Level Moter Static Pressure B5.08 kPa 2013kPa
Firmrware Revision: 2.404
Evaluation Mathod Tested elactrically using Larson Davis PRMLT 1 SN 077648 and a 12.0 pF capacitor to simulate
micraphone capacitancs. Data reporied in d8 re 20 yPa assuming a microphone sensitivity of 50.0
mviFa.

Compllance Standards  Compliant to Manufacturer Spacificaticns and the fallawing standards whan combined with
Calibration Certificate from procedurs D000, 8384:

ANS| 51,4-2014 Class 1
ANSI 1.4 [R2008) Type 1
ANSI 51,25 (R2007)

ANSI 51,43 (R2007) Type 1
ANS1 51.11 (R2008) Class 1

IEC 606512001 Tyme 1

IEC 616?2.201 3 Class 1
|EC 61260:2001 Class 1

Issuing lab certifies that $ie instrument described abor of eaceecs

{urdess ctharwise noted). It has been calbrated using the Units {31}
‘through the Naticnal Instiute of Standards and Technology (NST), nrmnmmdmmnu.mmmm
recuiremants of ISDAEC 17025:2017. Test points marked with a § in within

scope of accradftation.

The quallty system is registernd to IS0 9001:2015,

This calibeation is & drec comparison of $ie unil under 1est 1o the Ested reference standards and did nol involve any samgling plans 1o
‘complete. Mo alowance has been made for the instabllity of the 1est device due to use, ime, ste. Such allowances would be made by
e customer as needec.

The urcernainties were compuled in sccordance with the 150 Guide o the i Uncertainty A
‘coverage facar of spprosdmately 2 sigma (ke2) has been applied 1o the standard express th
‘approximately $§% confdence kevel.

b reproducad, except in R,
#rom the organizafion issuing s report.

for #e publication of an apgroved absiract is ablained in wiiling

Arson Davis LxT Masual for & o, 177001 Supparting Fimwars Version
4.0.5, 2018-09-10

ecquency: Sound Pressure Level: 114 dB e 20 yPa

LARSON DAVIS < A PCB DIVISION

1681 West 20 North A, & -]
e iR ooy WM LARSON DAVIS

Cartificate Number 2023003562

ption CalDate  Cal Due Cal Standard
Hun Scientific 2626-H Temperatare Probe 20210825 2023-05-25 06758
SRS DE360 Ultra Low Distortion Generator 2022-12-29  2023-12-29 W78

LARSON DAVIS — A PCB DIVISION

£ o
e i ook W) ©LARSON DAVIS

T16-6B4-0001 @ S ez T16-684-0001 . @ S APCB DIVISION
asaTTIaME Page1afs 00014407 B G- MBATIEIAIE Page2aff D0 AT R
enaslunugy wnaslupugy
Certificate Number 2023003662 Certificate Number 2023003662
Z-weight Filter Response A-weighted Broadband Log Linearity: 8,000.00 Hz

1 10 100 1000
Fraquency [Hz]

—Momial W Deviston Lo Limit — Uipoee Limt |

frequency weighting 2013 13 and ANSI 51.4-2014 Part X 13 for compliance to
2001 6.1 and B2 1; ANSI £1.4-2014 Part 1

= End of measurement resubti—

LARSON DAVIS — A PCB DIVISION .LAHSDN DA“'S

o -
1681 West 320 North. =

Prowo, UT 84601, United States &

716-684-0001 o o A PCB DIVISION

EI-ITIRM2 Page 3ol 8 D000 47 B

wna'ﬁ‘laianu

Error [48]
o
o
o
L
o
L
o

o o0 an e me 1os 1m0 a0
Level Injected [dB]

Broackand level Inganty parformad according to IEC 81972—3‘301 316 and ANSI 51.4-3014 Pant 3 18 ﬂ mm o IEC 61672-1:2013
&,

1 0.00 070 0.70 045 Pass
119.00 0.00 070 070 015 Pass
124,00 001 070 070 015 Pass
129,00 0.00 -0.70 a.70 015 Pass
134,00 .00 -0.79 a7 015 Pass
136,00 0.0 0.7 070 015 Pass
137.00 0.00 0.7 o7 0156 Pass
138,00 0.00 -0.70 o 015 Pass
138.00 0.00 0,70 070 015 Pass
— End of measurement resubls—

LARSON DAVIS - A FCB DIVISION <
oo, U D1 i S ©LARSON DAVIS
TiGEBE0001 .,..‘,m A PCB DIVISION
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Certificate Number 2023003662
Peak Rise Time
Fuak rise time performad o IEC 606512001 5.4.4 and ANSI 51.4:1963 (RI006) 8.4.4
13785 40 Negaive Pulsa 135,12 133,65 13565 015 Pass
Puasilive Pulse 13512 133,64 135,64 015 Pass
30 Negative Pulse 134,19 133,65 13565 0.15 Pass
Puasitive Fulse 134,19 133,64 135.64 015 Pass

~ End of measurement results—

Positive Pulse Crest Factor
200 ps pulse tests at 2.0, 12.0, 22.0, 32.0 dB below Overload Limit

Crast Factor messured scconding to IEC 50551:2001 9.4, ANSI 5 842

136.85 3 ovio +050 05% Pass
5 ovio +1.00 015% Pass

1w ovLn +1.50 0168 Pass

126.85 3 0,13 +0.50 0i5% Pass
5 013 +1.00 D6 Pass

10 oD £1.50 o5t Pass

116.85 3 0,14 +0.50 0158 Pass
5 0,13 £1.00 [R]-33 Pass

10 -0.02 150 0i5% Pass

106.85 3 015 +0.50 015% Pass
5 013 +1.00 niss Fass

10 -0.26 +1.50 nisg Pass

— End of measurement result—

Negative Pulse Crest Factor
200 ps pulse tests at 2.0, 12.0, 22.0, 32.0 dB below Overload Limit

0.15% Pass
0153 Pass
0153 Pass
015 Pass
0.15% Pass
0154 Pass
015% Pass
0153 Pass
0153 Pass
0153 Pass
0153 Pass
0151 Pass

LARSON DAVIS — A PCB DIVISION

Certificate Number 2023001662
Gain

Gain measured according to IEC §1672-32013 17.3 and 17.4 and ANSI $1.4-2014 Part  17.3 and 17.4

0 08 Gain 93.85 23.80 .10
0dB Gain, Linearity 41.09 40.30 41.70
OBA Low 84.00 93.80 84.10
OBA Normal Range 84.00 83.20 54,80
= End of messurement results—
Broadband Noise Floor

Salt-generated ncise measwred according to |EC B1672-3:2013 11,2 and ANSI 51.4-2014 Pant X 11.2

A-waight Noise Floor 26.97 36.00
C-weight Naise Floor 26.58 35.00
Zownight Noise Flsor 3249 30.00
= End of measarement resulis—
Total Harmonic Distortion

Measured using 1/3-Cictave fitars

10 Hz Signal 138,70 135,08 136,65
THD 86,51 54,00
THD+N B264 88,00

— End of measurement resuits—

[ Pass
016 Pass
015 Pass
(H Pass
Pass

Pass

Pass

0.15 Pass
0013 Pass
001 Pass

™ -
1681 West K20 Mok ] 1681 West 520 Narth S )\
Prov, UT #4601, Usited Staes LARSON DAVIS Prove, UT 84601, Usited States % & .Lmso“ DAVIS
16-684-0001 AT 7166840001 7 L A PGB DIVISION
pra———— st e s T Page to [rp——
. .
enaslunugy wnaslupugy
Gertificate Number 2023003662 Certificate Number 2023003662
1/3-Octave Self-Generated Noise
- ;
»
g -
! £
; "
18 {Lt] 1000 10000 AL 1 100000 0
Fraquency [He)
The 5L is sat 10 o rage.
630 19.80 .60 Pass
B0 1880 24.00 Fass
10.00 1718 .50 Pass
12.50 1509 23,00 Fass
16.00 1586 290 Pass
20.00 1451 240 Pass
25.00 1368 zw Fass
.50 1251 2150 Pass
4000 1wt 0.20 Pass
50.00 1088 18.80 Pass
63.00 10 1780 Pass
80.00 808 16,60 Pass
100.00 851 15.80 Pass
125.00 i 1570 Pass
160.00 75 1550 Pass
200,00 746 15.20 Pass
25000 739 15.20 Pass
315,00 747 15.20 Pass
400.00 768 1570 Pass
500.00 816 18.00 Pass
630,00 878 1660 Pas
00.00 7 1730 Pass
1,000.00 1015 18.10 Pass
1.250.00 1099 18.00 Pass
1,600.00 182 18.80 Pass
2,000.00 1270 20,80 Pass
2.500.00 1372 .70 Pass
3,150.00 14.57 2280 Pass
4,000.00 15.53 .50 Pass
5,000.00 16.46 24.50 Pass
£,300.00 1744 25,50 Pass
,000.00 1845 26.50 Pass
10,0000 16,43 27.40 Pss —_—
12,500.00 20.42 28.50 Pass ey
16,000.00 238 2080 Pass
20,000.00 2240 3040 Pass
~ End of measuremest resuls—

LARSON DAVIS = A PCE DIVISION "

1681 West B20 Norsh & - ] .I “Hso
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Signmory: __kaeamb
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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

NSC-TISI-TIS17025
TEL.0-2717-3000-29  FAX.0-2719-9484 ‘CALIBRATION 0008

Cert.No.: 23CH529
Page.: 10f3

Certificate of Calibration

Equipment : pH Meter

Manufacturer : EcoSense

Model : pH100A

Serial No. : JC04740

ID No. : UAE EFM 062/2566(EFM.pH.05/66)

Condition As-Received: Used ltem

Received Date : 26 April 2023

Calibration Date : 27-28 April 2023

Reference : 2304-0707WSC-7

Submitted by : United Analyst and Engineering Consultant Co. Ltd

3 Soi Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhaneng, Bangkok 10260

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

- CP-CHS5 by direct measurement with standard
voltage calibrator and direct measurement with
certified reference material (CRM)

- CP-CH8 by comparison with standard thermometer

Calibrated by = Warakorn Lerngagtrakul

Approved by : M .

Approved Signatory

(/) Malee Butkruea
() Saithip Meangmai
( ) Warakorn Lerngagtrakul

Issue Date : 9 May 2023

The Uncertainties are for a confidence

ficate may not be reproduced

f the head of Corporate Services 3 - Equipment Calibration and Testing Services

wonansluaunu

A

Cert.No.: 23CH529
Page.: 20of 3
Condition of this calibration result
1. Reference Standard Instrument  : -
Instrument Serial No. 1D No. Cert. No. Due Date

1) Document Process Calibrator 54030049 130RC116 22E2769 24 Aug 2023

2) Ref. Standard Thermometer 4982054  110RC044 2211306 27 Oct 2023

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

- Traceable to National Institute of Metrology (Thailand), NIMT

2. Certified Reference Materials : The measurement resulls are traceable to SI through CPA chem Ltd.,

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

Buffer Solution Manufacturer Lot No. Exp. date
pH 4.008 CPA chem 863832 28 Dec 2024
pH 6.987 CPA chem 826589 09 July 2023
pH 10.010 CPA chem 863835 28 Dec 2023

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

Function : mV Measurement

Performing standard curve by Fluke at pH (4,7)(7,10)

Nominal Standard Uncertainty of Coverage
Unit Under Value Voltage Actual Reading Measurement factor
= Input (+mV) K
pH mvV mV pH
pH Meter 4.00 177.48 177 4.01 0.58 2.00
S/N.: JCO4740 7.00 0.00 0 7.00 0.58 2.00
7.00 0.00 (o] 7.00 058 200
10.00 -177.48 177 10.01 0.58 2.00

Wl

woneatlnaunu

Cert.No.: 23CH529
Page.: 3of3

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

Unit Under Standard pH Actual pH | Actual mV Uncertainty of | Coverage
Calibration Buffer Solution Reading Reading | pH measurement factor
(mv) (t) k
pH Electrode 4.008 4.01 173 0.0071 2.00
S/N.:230308S1A605377 6.987 7.00 -1 0.011 2.00
6.987 6.99 0 0.011 2.00
10.010 10.01 -178 0.011 207

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

- Model : =

- Serial No. : 230308S1A605377

Dimension of probe;

- Length 110 mm

- Diameter 12 mm

- Immersion Depth : 100 mm

Calibration Standard uucr Error Uncertainty of | Coverage

Point Temperature Reading measurement factor
(*c) (°c) (°c) (°c) (£°C) k
250 25.003 25.0 -0.003 0.13 2.00
300 30.001 30.0 -0.001 0.13 2.00
35.0 35.003 35.0 -0.003 0.13 2.00

Remark : - UUC* = Unit Under Calibration

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

-o0o-

M-
\oncaslieanny

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI I

ANLUANG. SUANLUANG BANGKOK 10250

NSC-TISI-TIS17025
CALIBRATION 0005

Cert.No.: 23CH429

Page.: 1 0of 3
Certificate of Calibration
Equipment : Conductivity Meter
Manufacturer : Horiba
Model : LAQUA-EC210
Serial No. : HCeLoC11
1D No. : UAE.EFM.009/2563(EFM.SCT .03/63)
Condition As-Received: Used Item
Received Date : 28 March 2023
Calibration Date : 29 March 2023
Reference : 2303-0999WSC-3
Submitted by : United Analyst and Engineering Consultant Co. Ltd.

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

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

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

Calibrated by : Walalak Sirithean

Approved by : Wﬂ“ L i
Approved Signatory

(/) Malee Butkruea

() Saithip Meangmai

() Warakorn Lerngagtrakul

Issue Date : 31 March 2023

The Uncertainties are for a confidence prohability of approximately 95%

This cenificate ma:

Approval of the e

wnanslymuny
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Cert.No.: 23CH429

Page.: 2 of 3
Condition of this result of calibration
1. Reference Standard Instrumenl :-
Instrument Serial No. 1D No. Certificate No. Due date
1) Thermometer 9649224  130RC003 221484 17 Apr 2023
2) Ref. Std.Thermometer 4982064  110RC044 2211306 27 Oct 2023

This certification is traceable to the International System of Unit maintained at:-
- Traceable to National Institute of Metrology (Thailand), NIMT
2. Certified Reference Materials :-
- Conductivity calibration solution, CPA chem Ltd., The measurement results are traceable to S|
through CPA chem Ltd., ANSI-ASQ National Accreditation Board, Accredited No. AR-1835

Conductivity Solution Manufacturer Lot No. Exp. date
1413.0 uS/cm CPA Chem 826595 09 July 2023
12.880 mS/cm CPA Chem 823329 20 June 2023

- Control Conductivity calibration solution temperature by Water bath (25:0.1) ‘c
3. This certificate is valid only to the item calibrated on date and place of calibration.

Calibration results

nction : C
(*) After Adjustmentat 1413.0 uSicm
C ivity Serial No.:
Standard Before Adjustment After Adjustment Uncertainty Coverage
Conductivity Solution UUC* Reading UUC* Reading of Measurement factor
(%) k
1413.0 uS/cm 1104 pS/em 1414 puS/cm 9.2 uSfem 2.00
12.880 mS/cm 9.88 mS/cm 1267 mS/cm 0.086 mS/cm 2.00
Remark - UUC* = Unit Under Calibration

el

ionealaeany

Calibration Results

Function : Tt

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

Cert.No.: 23CH429
Page.: 3 of 3

- Model : 9383
- Serial No. : 9BIF0045
Dimension of probe;

- Length 110  mm

- Diameter : 16 mm

- Immersion Depth 100 mm

Calibration Standard uuc Uncertainty of | Coverage

Point Temperature Reading Error Measurement factor
(‘c) ey (‘c) (‘c) (£°c) k
250 25.001 25.0 -0.001 0.13 2.00
30.0 29.999 30.0 0.001 0.13 2.00
35.0 34.999 35.0 0.001 013 2.00

Remark : - UUC* = Unit Under Calibration

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

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

-o0o-

Mol

ioneadlseann

000-24 FAX. 0-1719-0454

21, 027

. B - Certificate No. : 23P1401
Certificate of Calibration e e tie

Equipment : U-Tubs Manometes
: This canificate may not be reproduced other than in ful

it il except with the prior wiillen approval of the head af

Mol ; 1221-35-WiM Corporate Services 3: Equipment Calibratian and Tasting Services.

Sarial No.:

1D No.: UAE EFM.022/2560

Condition As-Recelved: Usac Rem

Received Date: 26 April 2023
Calibration Date: 09 May 2023
Reference: 2304-0TOMWSC Submitted by:  Uniled Analyst and Enginearing Corsultant Co.,Lid

Ambiont Temperature: | 23 £ 21 °C
B1 Sol Udomsuk 41, Sukhumit Road, Bangehak,

Relative Humidity: [50218)%
Phrakhanang, Bangkok 10260

Atmospheric Pressure: 1010 mbar

Procedure used:  The callbraticn was condutled by direct comparison method against Pressura Maasuring Instrurments
Standard according 10 in-housa calibration procedure CP-PO4, using * DKD-R 61 ; Calibration of Prossure
Gauges, Edition 0372014 * as a guidelnes.

Condition of this result of calibration

1.Refaranca standands instuments

Instrument Mods] SerialNo,  CorificateNo.  Due Date
1) Pressure Calibrator PC106P 1168 MP-0137-22 24 Aug 2023

2.This rasult of calibration wes made on requested at the paint spacified by customer,
3.Scabe and conversion factor s 1 kPa = 4.01456283 inHzO
4.This instrument was used clean air and ol as pressure media
5.This Instrumant was calisrated by applied pressurs to high-port (+] side and low-part (-] side open 10 alMEsphan: prassure.
8.This instrumant was Installed in vertical orientalion and fop of the pressure port wes used as the reference level.
7.The cariificate is valid only fo the item calibrated on date ard plece of calbration.
8.This Cartification is traceabls 1o (he Intemational System of Linit maintained trough:-
-Nationa Institule of Matrolegy Thailand (MIMT)

Callbrated by :  Suwit Aussarres Approved Signatory : Adtego! P, i
Issue Date: 11 May 2023 [ | Phaines Frabpaipal

[ ) Sura Suwanrasr

| hitapal Panurach

wnms‘hiﬂw
B [1314241‘1‘J

Result of callbration:-

Function:- Pressure Measurament
Increasing Pressure

High-port side  Low-port side
(inH20) {inH,0) (inH;0)
0.00 0.00 o.0o
2.00 100 -0.68
4.00 2.00 -1.08
6.00 .00 <288
8.00 4.00 358
10.00 5.00 -4.68
12.00 6.00 £.00
14.00 7.00 -7.00
16.00 8.00 -8.00
18.00 2.00 -8.00
20.00 10.00 -10.00
00 11.00 -11.00
24.00 12,02 -12.00
26,00 13,02 -13.00
28.00 14.02 -14.00
30.00 16,04 ~15.00
2.00 16.04 ~16.00
34.00 17.02 -17.00
35.80 18.00 -17.96

Cert.No.: 23P1401

Range : 0 inH,0 1o 36 inH,0

Scale Interval : 0.1 inH,0{ The Fifth Estimate }

UuC Indication

The uncertainty of measurement was £ 0.11 inH; 0

"UUC = Unit Under Calibration

* AP = High-por side - Low-pon side
The reported uncartainty of measurement was based an a standard uncartainty multiplied

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

-olo-

AP
(inH;0)
0.00
1.8
3ma
538
738
998
12.00
14.00
16.00
18.00
20.00
22.00
24.02
26.02
2B.02
30.04
3204
34.02
35.98

Page: 2of2
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ASSOCIATION (THAILAND-JAPAN) fonssh
MENT CALIBRATION AND TESTING SERVICES

53478 PATTANAKARN ROAL SO1 18, NLLIANC AMLLUANG, BANGROK 11250 5{\‘//::\\\_\>>‘
TEL. 0-2717-3000-24 FAX, 0-2719-9484 - prrri= ey
caLBnATION toce Cort.No.: 23P1858
Page: 2 f 2
Certificate of Calibration = Cenifcats No.: 23P1a5a
Page: 1aof 2
Withaut Range : 560 hPA ta 1030 hea
Equipment : Areioid Baromatar Pres Scala Imterval : 1 hPa | The Fifth Estimate )
. This certificabe may not be reproduced aihes than in ful, Increasing Preasure
P——— . ssicapd with Tie prior wiitan pprovel of the heed of [Applied Pressure (hPa) | 958.93 | a70.47 | se183 | se1.32 [ 1oce2s] 101164 ] 102114 105230
Model : - Carparate Servioes 3: Equipment Caliaratian and Testing Services. UUG* Indication (hPa) 9500 | 5700 | 8800 | 8ea.n | 1000.0 | 1010.0 | 1020.0 | 10300
Serial No.: - Erar {hPs) 007 | 047 | 183 | a2 | 228 | 14 [ a4 | 230
1D No.: UAE ANV, 12412550 Prossur
L [ 7 1 Ll
R i ) [Anplied Prassure (hWPal | 1032.30 | 1021.aa [ 109167 | 1002.36 | 892.35 | 98104 | 67049 [ osa.54
UUG" Indlication [hPa) 1030.0 | 1c20.0 | 1010.0 | tooon | sson | wean | sran | seno
Received Date: 26 May 2023 Error {hPa) 230 | 144 | 167 | 236 | 238 | 194 | 048 | oo
Callbration Date: 02 Juna 2023
The uncerlainly of measurement was  0.30 hPa
Reference: 2305-D1IWEC Submitted by:  United Arsalyst and Enginaering Cansultant Ca.,Lid. * UUE = Unit Under Callration
Ambient Temperature: [ 23 = 2] *C The reported uncerainly of measurement wes based on 8 slandand uncarainty multiplied
Tl 1 by 8 coverage factor k = 2, providing 8 level of confidence of approximataly 95 %
Retative Humidity: T EREE] 81 Soi Udomsuk 41, Sukhumnit Road,
Bangchak, Phrakhanong, Bangkok 10260
Atmospheric Pressure: 1007 mbar e
Procedure used:  The calibration was conducted by direct camparieon method egainst Pressure Measuing Insiruments
Standard according to in-hausa calibration procedure CPAPA0, using * DKD-R 8-1 ; Calibration of Pressure
Gauges, Edilion 02014 * as a guideines.
Condition of this result of calibration
1. Reference standards instruments
Instrument Model Serlal Mo, Certificate Mo, Dug Date
1) Standard Barometer oFi42 14Z2E05044 MP-0OB423 04 May 2024
2.This instrusnent was installed in vertical erientation and cerer of the dial was used as the reference levl.
3, This result of calibration was mada on requestad al tha paint spacified by customar,
4.This result of calibration insirument was in absolute pressure.
5.This instrument was used cloan air as pressure media.
6.The candicate |5 valld only ta the fiem calbrated on dale and place of catbration
7.This Cantificalion is iraceabie 1o the Intemational Syster of Unit maintained through:-
-Mational Institute of Matrology Thaland (NIMT)
Calibrated by 1 Suksan Khankaew Approved Signatory : Attape! £
Is5us Date 08 June 2023 [ | Phaines Praopaipal
[ ] Sura Suwannasri
V‘rmlaq)ul Panurach
Attepal £
N .
8 0316958 EE%EUQ
TECHNOLOGY PROMOTION ASSOCIATION (THATLAND-JAPAN}
CORPORATE SERVICES 3: EQUIPMEN ALTBRATION AND TING SERVICES
5340 PATTANAKARN ROAD SO 18, SUANLUANG, NLUANG, BANGROK 10250
TEL 0-2717-3000-1 FAX. 0-2710-0484 WEC-TIS Tz
CAUBRATION 088
5 “ali i .2 23K Cert. No.: 23H1200
Certificate of Calibration ~ Gemifieat Ne. Z3t1z00
Page: 10/2 Page: 2 of 2
R ’ P - Result of Calibration;- Bafora Adustmant
Mepliprsat ; e T e ; Fungtion: Humidity Measuremant
Manufacturer: Barigo This certificate may not be repreducad ather than in ful
encept with the gnor wiitten apprval of the hesd of
Model : - Corporale Sardces 3 Equipment Galiaration and Testing Services. Reference Standard uue Uncertainty
Serial N Temperature Hurmidity Reading Error of Measuremant
rial No.: .
ey (HRH.) (WRH.} (%RH.) [+%RH.}
1D No.: UAE.ANV. 130:2550 5.0 4041 48 78 16
Candition As-Received: Used tam 25.0 80.0 63 0 .
SR 20 May 2023 25.0 a0.0 76 4.0 18
Calibration Date: ?uh:f 202_;?1 Result of Calibration:- After Adjustment
e & .
Reference: Z305-D919WSC Submitted by:  Unitad Analyst and Engineanng Gonsuftant Ca, Lid, Functian; Humidity Maasurament
i : (2/EIIC
PR Ty 7 Reference  Standard uuer Uncertainty
e (50% 201 % 81 Soi Udomsuk 41, Sukhumyil Road, e
Relative Humidity: % Temperature Hurmidity Reading Error of Measurement
chak, Phrash; B 10260
Bargchak, Phrashancng.  Banghok rc) {%RH.) [H%RH.) (WRH.) (#%RH.)
250 40.1 A4 39 1.6
Procedure used:  Calibration were conducied using in-house calibration procedure CP-HOZ ecoording b comparison 250 60.0 B0 00 1.7
wilh standard chilled mirror sensor for humidity measurement function and comparison with stardard 250 a0.0 75 50 18
probie for functian iro humidity | lemparature chamber.
Condition of this result of calibration Result of Calibration:- ‘Without Adjustrment
e e e i e Function: Temperalure Measurement
Instrumant Model Serfal No. Certificate No. Due Date i i i inty
1) Hygro-M2 Daw Point Manitor 5112 ZIE0195 20703 02 Aug 2023 Temperature Reading S Mk
) Handhakd Thermometer With Sensor 1523 3240076 231305 18 Mar 2024 rc) rc) (+°C)
2 The cerificale is valid only 1o the Berm caibraled on date and place of calibration. 18.987 200 o7z
3.This Canification is traceabie to the intamational Systam of Linit maintained through:- 30,016 0.0 .72
38.944 3.5 07z

-Mational Institute of Standards and Technology (NIST) , The Uniled Stales of America
~Technalagy Promalion Association (Thailand-Japan], NSC-ONSC Accradted No. Calbration 0008

Calibrated by :  Somchai Durmwar Approved Signatory : ﬂ

lssue Date : a7 June 2023 1 1 Ghakrt Waswwanjua
[ ]Parnthipsss Tameyakl
[ ]Vipern Tangyawutli

tonan ey

uuC* : Unit Under Calibration
The reported uncertainty of measurement was base on standand uncertainty multiplied
by coverage factor k = 2.00, providing confidance level approximatety 95%.
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Lis
Lﬂnﬁg{%g&gqu




M United Analyst and Engineering Consultant Co., Lid.

3 Soi Udomsuk 41, Sukhurvit Aoad, Bangchak, Phrakhanang, Bangkok 10260

EKEE United Analyst and Engineering Consultant Co., Ltd.

3 Soi Udomauk 41, Sukhumvit Road, Bangehak, Phrakhanong, Bangkok 10260

naTeE T

cosueranr coupuin e T8l 0 2763 2828 Fax 0 2763 2800 www com E-mall: Foesn s s Tel. 0 2763 2628 Fax 0 2763 2600 www. com E-maik com
= L A R R I ST T AR
|
Test Date :Jan 11,2023 | Test Date : Feb 15,2023
Equipment : Gas Analyzer (NO3) Model : 42 Equipment : Gas Analyzer (NO:) Model : 42
Manufacturer :  Thermo Scientific Serial Number : CMO8130002 Manufacturer :  Thermo Scientific Serial Number : CM19050148
Standard Gas Concentration Dilutor Detall Standard Gas Concentration Dilutor Detail
Sulphur Dioxide (502) 4468 g PPM  Manufacturer : Therma Scientific Sulphur Dicxide (50z) FPM  Manufacturer ; Therma Scientific
Nitric Oxide (NO) PPM  Model : 1468 Nitric Onide (NO) PPM  Model: 1461
Methane (CHe) PPM  Serial Number : 11B0540071 Methane (CHy) PPM  Serial Number : 1180540071
Carbon Monoxide (00} GB4.8 Carbon Moncxide (C0)
Cylinder No. @ EBD143262 Cylnder Mo. :
Expiration Date : Jun 21,2024 Expiration Date :
Multi-point gas test data Multi-point gas test data
Reference Value (ph) Dl ar ) | Dfference Error [percent Error| (% Exrar | Reference Value (ppb) AralvEse oy | Difference Ervor | Percent Error | 9 Error )
Level 1 |Zem I 0.0 0.00 0.00 0.00 Level 1 Jzero ] 0.0 00 .00 0.00
Level 2 [20.00% 100.0 1006 0.60 0.50 0.60 Level 2 [20.00% 100 100, .20 .20 ¥
Level 3 [40.00% 200.0 200.4 040 0.20 0.20 Level 3 40.00% 200 201 00 50
Level 4 [60.00% 300.0 300.9 0.50 0.30 0.30 Level 4 |60.0n% 300, 300, 40 .30 ¥
Level 5 |80.00% 400.0 400.0 0.00 0.00 0.00 Level 5 180.00% 400, 400 .00 .00 .00
Remark : Measuring Range S00.0 ppb Average Dfference (%) 0.22 Remark : Measuring I_!ange S00.0 ppb | Average Dilference (%) .20
“Acceptable Limk + 5% sAcceptable Limk + 5% - o
. 'Multi-Paint Gas Test Chart |
450 -
00 e - —— = 4000
350 = ]
% 200 g w —
e ' < s mm— o —
| & e § 5 —— =
TR S— il I
I w ol i . S I —
50 I a
% |
0 50 100 150 200 250 300 350 400 450 ? ol - " " ::" - L e G "
Raference valus {ppb) afbrance yuiee ogb)
—s— Analyzer Display
Calculate by 5
Page 1 of 1 . Page 1 of 1 .
enaslunugy wnaslupugy
United Analyst and Engineering Consultant Co., Ltd. j: }'E' United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udomsuk 41, Sukhumvit Acad, Bangchak, Phrakhancng. Bangiok 10260 S 3 Soi Lidameuk 41, Sukhumvyit Road, Bangehak, Phrakhanong, Bangkok 10260
Tel. 0 2763 2626 Fax 0 2763 2800 www. com E-mail: com e e v Tel. 0 2763 2628 Fax 0 2763 2800 www. com E-mail: cam
MULTI-POINT GAS TEST REPORT MULTI-POINT GAS TEST REPORT
| Test Date :Jan §,2023 Test Date :Jan 16,2023
Equipment : (Gas Analyzar (NOz) Model : A% Equipment : Gas Analyzer (NOz) . Model : 424
Manufacturer :  Thermo Sclentific Serial Number : CM19050149 Manufacturer :  Tharmo Scientific Serial Number : CM19050150
Standard Gas Concentration Dilutor Detail Standard Gas Concentration Dilutor Detail
Sulphur Diowde (S0) 44.68 PPM  Manufacturer - Thermo Scientific Sulphur Diowide (504) 44.68 PR Manufacturer ; Therma Scientific
Nitric Chidles (NO1) 45.94 PFM  Model ; 1461 Nitric Coride: (MO} PPM Model : 1460
Mathane (CHy) - PPM  Serial Number : 1180540071 Methane (CHi) P Serial Number : 1180540071
Carbon Monoxige (C0) SRB s Carbion Monaxide (00
Cylinder Mo, © EBO143262 Cylinder No. : B 26
Expiration Date : Jun 21,2024 Expiration Date : Jun 21,2024
Multi-point gas test data Multi-point gas test data
Reference Value (pph) i D‘!‘ splay Difference Error | Percent Error | [% Error ] Reference Value (ppb) "‘i'ﬁ[l;:;ﬂlﬂ Difference Error | Percent Error | [% Error ]
Level 1 Jzere [ 0.0 .00 .00 .00 Level 1 |zern 0.0 0.0 0.00 00 .00
Lavel 2 [20.00%: 100. 100.8 il .79 .79 Level 2 20.00% 100 100.! L50 .50
Level 3 40.00% 200, 201.2 .2 = 60 Level 3 40.00%: 200 200, 60 .3
Level 4 60.00%: 300, 300.7 7 L33 .23 Level 4 60.00% 3004 300. .70 2.
Level 5 [80.00% 400, 400.0 .00 .00 .00 Level 5 [80.00% 400, 400, 00 I
Remark : Measuring Range 500.0 ppb Average Difference (%) .32 Remark : Measuring Fange 500.0 ppb Average Difference (%
shcceptable Limk + 5% Acceptable Limit + 5% il
i Multi-Point Gas Test Chart | -
= A — - . i = 00
g wi - o] g2 wm
= e =
250 T | 250
g 200 - - . 200
E w ! ] ! i w]
g 100 | — v | 1] SN | —i E 100
60 T T T 50
] ]
] 50 00 150 200 =0 00 80 400 450 o =0 100 150 00 250 300 350 400 450
Resfarence vales (ppb) Raferance value (ppk)
L 4 dnityow Daplay
kg
Jighn. b
Page 1of 1 Page 1611
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m United Analyst and Engineering Consultant Co., Ltd.
— ; 2 Zai Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
comms e couin e TEL 0 2763 2828 Fax 0 2763 2600 E-mail:

 MULTI-POINT GAS TEST R

TestDate  :Mar 28,2023

Equipment : Gas Analyzer (HOz) Mode : 42

@i@ United Analyst and Engineering Consultant Co., Ltd.

3 Sol Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
o ran e cams Tel. D 2783 2828 Fax 0 2763 2800 www. Bk

MULTI-POINT GAS TEST REFORT

Test Date  : Feb 13,2023

Model : 42

Manufacturer:  Thermo Sclentific Serial Number: 1200636462 Serlal Number: 1201778105
Standard Gas Concentration Dilutor Detail Dilutor Detail
Sulphur Dioxide (50z) 44.68 PPM  Manufacturer : Thermo Scientific Sulphur Dicxide (50z) 44,68 PPM  Manufacturer : Thermo Scentific
Nitric Cixide (N} 45.54 % FPM Model ; 1461 Nitric Oxice (NO) 4594 PRM  Model: 146
Methane (CHy) R PPM  Serial Number 1180540071 Methane (CH) 5 # PRM  Serial Number : 1180540071
Carbon Moneodde (C0) Carbon Monawide (CO)
Cylinder Mo, : EB014 Cylinder Mo. :
Expiration Date : Jun 21,2024 Expiration Date :
Multi-point gas test data Multi-point gas test data_
A
Reference Value (ppb) D'-p':mh) Difference Error |Percent Error|  [% Error ] Reference Value (ppb) m:‘l::"?;” Difference Error |Percent Error|  [% Error |
0.0 0.0 [T 00 0.00 Level 1 |zern 0.5
100, 101, 1, 4B 148 Level 2 |20.00% 100, 100.
200. 301 L. 50 050 Level 3 |d0.00% 200, 200.
300 300 0. 30 030 Level 4 |60.00% 3 300.
400, 40| 0. .00 0.00 Level 5 [80.00% A0 400, 0 5 -
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.45 Remark : Measuring Range 500.0 ppb Average Difference (%) 0.2
Acceptable Limt 4 5% :Acceptable Limit £ 5%
Multi-Point Gas Test Chart
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MULTI-POINT GAS TEST REPORT MULTI-POINT GAS TEST REPORT
TestDate  :Jan 24,2023 TestDate  :Feb 22,2023
Equipment : Gas Analyzer (NO2) Model : azi Equipment : Gas Analyzer (NOz) Model : a2
Manufacturer:  Therma Sclentific Serial Number : 1201778106 Manufacturer:  Therma Scientific Serial Number : 1201778107
Standard Gas Concentration Dilutor Detail Standard Gas Concentration Dilutor Detail
Sulphur Dioxide {50z} 44.68 PPM  Manufacturer : Thermo Scientific Sulphur Dicxide (S0z) DR i PPM  Manufacturer : Therma Scientific
Nitric Oxide (NO) 45.94 PPM  Model : 1461 Bitric: Creide: (NO) 4584  PPM  Model: 146i
Methane (CHa) - BPM  Serial Number : 1180540071 Methane (CHy) - FPM  Serial Number : 1180540071
Carbon Monaside (CO) . Carban Monoxide (CO)
Cylinder Ne. : EBO0143262 Cylinder Mo,
Expiration Date : Jun 21,2024 Expiration Diate :
Multi-point gas test data Multi-point gas test data
Reference Value (ppb) A“k:;a) | cirrarence Brvor |Percent Brvor| (% Ervor ] Reference Value (ppb) m'm”“" Diffarence Error | Percent Errar | [% Error ]
Level 1 |zem 0.0 0 0.0 0.00 0.00 Level 1 JZern 0.0 0.0 00 00 00
Level 2 |20.00% 100.0 1016 16 157 1.57 Level 20.00% 100 L7 .70 &7 67
Level 3 |a0.00% 200.0 201.2 1.2 0.60 .60 Level 3 [40.00% 200, 2012 20 60 .60
Level 4 [50.00% 300.0 301.3 1.30 D.43 0.43 Level 4 50.00%: 300. 3010 A EE] .33
Level 5 |80.00% a00.0 400.0 0.00 0.00 .00 Lovel 5 |80.00% 00, A00.0 .00 [ om .00
Remark : Measuring Range 500.0 pphb Average Difference (%) D52 Remark - Measuring Rarge 500.0 ppls Awerage Differe o) .52
‘Acceptable Limk & 5% Acceptable Limk £ 5% o
Muiti-Point Gas Test Chart] Multi-Point Gas Tast Ghart |
480 450
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United Analyst and Engineering Consultant Co., Ltd.
3 Sai Udomsuk 41, Sukthumvit Road, Bangchak, Phrakhenong, Banghok 10260
Tel 0 2763 2628 Fax 0 2763 2600 www.uasconsultant.com E-mail: uae@uasconsultant.com

MULTI-POINT GAS TEST REPORT

Test Date : Mar 18,2023
Equipment : Gas Analyzer (NOz) Moded : 42
Manufacturer :  Thermo Scientific Serial Number : 1201776108
Sulphur Dicxide (S02) 44.68 PPM Manufacturer Thermo Scientific
Nitric Oxide (NO) 45.94 PFM  Model ; 1460
Methane (CHy) - PPM Serial Number : 1180540071
Carban Manoxide (00) 984.8
Cyfinder No, EB0143262
Jun 21,2024
Multi-point gas test data
Reference Value (ppb) ""al":"';gi"l" Difference Error | Percent Error | [% Error ]
P
Level 1 Zem 0.0 .?:I 0.00 ;
Level 2 20.00% 100.0 ! _r_:E 0. E? =
Level 3 200.0 .70 0.35 .3
Level 4 300.0 .30 0.43 .4
Level 5 B0.00% 400.0 0.00 = EIFO D
Ramark ; Measuring Range 500.0 pph Average Dilference (%) 0.28
‘Acceptable Limdt + 5%
Multi-Point Gas Test Chart |
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s s Tel 0 2763 2828 Fax 0 2763 2600 itard. com E-maik com
MULTI-POINT GAS TEST REFORT
Test Date : Feb 28,2023
Equipment : Gas Analyzer (NOz) Model : 4%
Manufacturer : _ Thermo Scentific Serial Number : LHA77E109
Standard Gas C X il Detail
Sulphur Dioxide (S0%) 44,68 PAM Manufacturer Therme Scentific
Naric Cedde (NO) 45.94 PPM Model 146i
Methane [CHs) L PPM Seral Number 1180540071
Carbon Monaxide (CO) 9B4.8
Cylinder No. : EBD143262
Expiration Date : Jun 21,2024

Multi-point gas test data
e e Difference Error | Percent Ermr: [% Error ]
Reference Value (ppb) Display (ppb) | PHerence Error| Percent € ] n
0.00 0.0 } 0.00
— 138 1.38
09| 0.45 0.45
300.7 a. 0.23 0.23
400.0 0.00 0.00 0.00 |
Remark : Measurng Range S00.0 pph Average Diference (% 0.41
:Acceptable Limit £ 5% 2
Multi-Point Gas Test Charl!
450 B
8
B
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H —
0 +=375
0 %0 00 180 200 50 200 as0 400 450

Refarasce value (ppb)|
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Ky bern

{.—I' United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udornsuk 41, Sukhurnvit Road, Bangehak, Phrakhaneng, Bangkok 102680
Sunmnr vuria | Tel, 0 2763 2826 Fax D 2763 2800 www.usecersultant.com E-mait uas@uasconsultant com

MULTI-POINT GAS TEST REPORT

Test Data : Apr7,2023
Equipment : Gas Analyzer (NO3) Model : 42
Manufacturer : Thermo Scientific Serial Number : 1201778110
Standard Gas Concentration DRilutor Detajl
Sulphur Dioxide (S02) 44.68 PPM Manufacturer : Thermo Scientific
Nitric Cixide (NO) 45.54 PPM  Model : 146
Methane (CHy) - PPM  Serial Number : 1180540071
Carban Moneide {(C0) 984.8
Cylinder M. ; EBO143262
Expiration Date : Jun 21,2024
Multi-point gas test data

Referance Value (ppb) "‘""’{:L:]"""" Difference Eror | Percent Ervor | [% Error |
Level 1 [Zero 0 0.0 0.00 0.00 0.0
Level 2 [20.00% 1011 110 1. L0
Level 3 40.00% 200.0 200.9 0.90 0.4 04
Level 4 [60.00% 300.0 300.5 0.50 0.17 0.1
Level 5 |B0.00% | A00.0 | 400.0 0.00 0.00 0.00
Remark ; Measuing Range S00.0 ppb Avtrage Difference (%) 0.34

“Acceptable Limit + 5%

Multi-Point Gas Test Chart |
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CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Number: EQ4NISBE 1540103 Reference Number:  122-402135167-1
Cytinder Number; EBD143262 Cyfinder Volume: 144.4 CF
Labaratony: 124 - Durham {SAP) - NG Cylinder Fressure: 2015 PSIG
PGVP Number: B22021 Valve Cutiet: 0
Gas Code: CONONOX, 502 BALN Certification Date:  Jun 21, 2021
Expiration Date: Jun 21, 2024
Cartifoalion peremad EPA ky Tt Axtay o CertIcaian of Gaswsss Calbeation Btardards (Mity 2012 documan] EPA
SO0F-12511, using Ansiylice i g el inlerference. This crindar his & ikl analyical
below with fid 5% Th affect of fhi ona

i basis unless clberwise noted.

e
mmm-mginmmlmﬁ o0 ’m&
ANALYTICAL RESULTS
Component Requested Actual Protocol  Total Relative Assay
Concentration Concentration Mathod Dates.
0K 3500 M 3590 PRI = +1-1.4% WIST Traceable OE/142021, DB2112021
NITRIC OXIDE 45.00 P 45.96 PRI 61 +41,4% NIST Tracaabla 642021, DB21/2021
SULFUR DIOXIDE 4500 PPM 4,68 PRI Gt = 1.0% NIST Tracabl 0BI1472021, DAZ1r2021
CARBON MONOXIDE 1000 PP 984.5 PPM G1 +-0.7% NIST Traceable 06142021
NITROGEN Balarco
CALIBRATION STANDARDS
Type Lot 1D Cylinder No Concantration Uncartainty Expiration Date
NTRM 20081120 CCT08060 43,82 PPN NITRIC OXIDEMNTROGEN CETT Fel 02 2025
PRM 12388 D8a5025 8.51 PPM NITROGEN DICKIBEIAIR e Fet 20, 2020
GMIE 41423838102 CCS0SE81 4,343 PPM NITROGEN DIOKIDENITROGEN  +-2.1 Fals 18, 2023
NTRM 18011043 CCATIZTT 4802 PPM SULFUR DIDXIDEMITROGEN 0% Jun 17, 2022
NTRM 14080318 CCA3427T  900.9 PPM CARBON MONOXIDEMITROGEN  +/-0.8% Mow 15, 2025
The SRM. PRM ar ROM nsle above b only i daranca 1 he GMIS usee in the assay and not part of the anglyes.
ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last llulu?ulnt Calibration
Nicelet 6700 AHUE01353 0O TR o 03, 2021
Micolat 5700 AHRORE1333 NO FTIR i 03, 2021
Micolst 6700 AHROB01333 NO2 FTIR Jun 03, 2021
Nicalat 6700 AHROA1323 502 FTIR Jun 03, 2021
— L —

Triad Data Available Upon Request
NOTES:PO #5221002807

GROSS WT: 2840k

NET WT: 4.73kg

The analytical test results reparted on this certificate relate only to
the cylinder number spacified sbove, This concludes the test report.

!ACCR Di Dl

CERT 308201

LN TIUAILRN.

Approved for Release




D;CI_/IE\E United Analyst and Engineering Consultant Co., Ltd.

3 Soi Udomeuk 41, Sukhumvit Roac. Bangehak, Phrakhanong. Bangkok 10260
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MULTI-POINT GAS TEST REPORT -

| Test Date :Apr4,2023

Gas Analyzer (502) Model : a3c

Equipment : i
Serial Number : 0517512002

Manufacturer :  Thermo Electron Corporation

IAE:

ANTED AT 0 D
PR AT CoUPAY LTED

United Analyst and Engineering Consultant Co., Ltd,
3 Soi Udomsuk 41, Sushumyit Road, Bangehak, Phrakhancng, Bangkok 10260
Tel 0 2763 2828 Fax 0 2763 2800 www. cam E-mak: com

Test Date

Equipmen

Manufacturer :  Therma Electron Corporation

MULTI-POINT GAS TEST REPORT
: Apr 18,2023

t: Gas Analyzer (S0z) Model : 43c
Serial Number : 0517512003

| Standard Gas Concentration Dilutor Detail Standard Gas Concentration Dilutor Detail
Sulphur Dicoide (503} 44.68 PPM  Manufacturer : Thermo SCIENTIFIC Sulphur Dicwide (S50z) 44,68 PAM Manufacturer : Thermo SCIENTIFIC
Mitric Cide (MO} 45.94 PPM  Model : 1461 Nitric Oxide (MO} 4594 PPM  Model: 1461
Methane (CHy) - PPM Serial Number - 1180540071 Methane (CHy) - PRM Serial Number ; 1180540071
Carbon Monoxide (C0) 984.8 Carbon Moncoide (C0) 9848
Cylinder No. : EBD143262 Cylinder Mo, = 262
Expiration Date : Jun 24,2024 Expiration Date : Jun 24,2024
Muilti-point gas test data Multi-point gas test data _
A
Reference Value (pph) Dh:‘l:r?::ab) Difference Error |Percent Error|  [%0 Error | Reference Vakue (ppb) n:p':-:'::;b] Difference Error |Percent Error|  [% Error ]—|
Level 1 |Zera L0 0.0 0.00 0.00 .0 Level 1 Zer 0.0 0.0 0.00 0,00 0.00
Level 2 |20.00% 100.0 102.5 .50 244 .44 Level 2 |20.00% 100.0 101, 160 77 177
Level 3 |40.00% 200.0 2016 1.60 0.79 .7 Level 3 [40.00% 200.0 201. 1.50 .74 .74
Level 4 |60.00% 300.0 3013 1.0 0.63 ] Level 4 [60.00% 300.0 301, 1.50 &3 63
Level 5 |an.00% 400.0 400.0 0.00 0.00 (¢ Level 5 |B0.00% 400.0 ann [ o0 =
Remark : Measuring Range 500.0 ppb Average Dfference (%) L7 Remark : Measuring Range 500.0 ppb hverage Diference (%) .63
sheceptable Limk & 5% Acceptable Limit 2 5%
- Mult-Point Gas Test Charl! 0 ul int Gas Test Chsﬂl
5 40 40 P "
¥R | I
i = Im :
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ME United Analyst and Engineering Consultant Co., Ltd, j E = United Analyst and Engineering Consultant Co., Ltd.
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MULTI-POINT GAS TEST REPORT MULTI-POINT GAS TEST REPORT
Test Date :Jan 17,2023 Test Date : Mar 7,2023
Equipment : Gas Analyzer (S0z) Model : 43 Equipment : Gas Analyzer (S0u) Model : 43
Manufacturer :  Thermo SCIENTIFIC Serial Number : CMZZ387061 Manufacturer:  Thermo SCIENTIFIC Serial Number : CM22387062
Standard Gas Concentration Dilytor Detail Standard Gas Concentration Dilutor Detail
Sulphur Dioxide {50z) 44.68 PPM  Manufacturer : Thermo SCIENTIFIC Sulphur Dicwide. (S017) 44.68 PPM  Manufacturer : Therma SCIENTIFIC
Nitric Cide (NO) 45.94 PPM  Model : : 1460 Nitric Owide (WD) 4594 PPM  Model : 1460
Methane (CH) = PPM  Serial Number : 11B0540071 Mathane (CHa) - PPM  Serial Number : 1160540071
Carbon Monawide (CO) S84.E Carbon Monoside (C0) 9B4.B
Cylinder No. ; EBD143263 Cylinder Mo. : EBO143262
Expiration Date : Jun 24,2024 Expiration Date : Jun 24,2024
Multi-point gas test data Multi-point gas test data
A
Refarence Value (ppb) n“’l::’?;n Difference Etvor |Percent Error|  [% Emor ] Reference Value (ppb) "‘”"{’:ﬂ:;‘""" Difference Error | PercentError | [ Error ]
Level 1 |Zer .0 0. 0.00 .00 .00 Leval 1 | Zern [] 0.0 00 .00
Level 2 |20.00% 100.0 100.7 0.7 .70 .70 Level 2 |20.00% 100.0 100.2 .70 20
Level 3 [40.00% 200.0 201.1 11 .55 .55 Level 3 [40.00% 200.0 2008 a0 40
Level 4 |60.00% 300.0 3015 1.5l .50 .50 Lewel 4 [60.00% 300.0 300.7 X 23 3
Level 5 |B0.00% 400.0 400.0 0.0 .00 .00 Level 5 [80.00% 400.0 A00.0 0 ] .00
Remark : Measuring Range 500.0 pph Average Difference (%) 0.35 Remark ; Measuring Range 500.0 ppb Average Differsnce (%) 17
:Acceptable Limit & 5% B .:lnmntaile Eimi 5%
Multi-Point Gas Test Chart a8 Multi-Point Gas Test Chart|
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United Analyst and Engineering Consultant Co., Ltd.
3 Sol Udomsuk 41, Sukhumvit Raad, Bangehak, Phrakhanang, Bangkok 10260

United Analyst and Engineering Consultant Co., Ltd.
A Soi Lidomsuk 41, Sukhumwit Aoad, Bangchak, Phrakhanang, Bangkok 10260
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MULTI-POINT GAS TEST REPORT 7 MULTI-POINT GAS TEST REPORT
TestDate  : Feb 27,2023 TestDate  :Jan 10,2023
Equipment : Gas Analyzer (S0z) Model : 430 Equipment : _Gas Analyzer (S0z) Model : 43
Manufacturer:  Tharma SCIENTIFIC Sarial Numb; 1200906676 Manufacturer :  Thermo SCIENTIFIC Serial Number : 1201778111
Dilutor Detail Standard Gas Concentration Dilutor Detail
Sulphur Dicoide (S02) 4468 PPM  Manufacturer - Thenme SCIENTIFIC Sulphur Dicide (S07) 44.68 PPM  Manufacturer : ‘Thermo SCIENTIFIC
Nitric Doeide (NO) 45.94 PPM  Model : 1461 Nitric Chide (NG 45.84 PPM  Model : 146
Methane (CHa) = PPM  Serial Number - 1180540071 Methane (CHa) PPM  Serial Number : 1180540071
Carbon Monawide (C0) 9848 Carban Monawdde (C0)
Cylinder No. : EBO143262 Cylinder No. : EB0143262
Expiration Date : Jun 24,2034 Expiration Date : Jun 24,2024
Multi-point gas test data Multi-point gas test data
Reference Value (pph) Mnly:::;“'“ Difference Error | Percent Error [% Error | Reference Value (ppb) L (;':)i“h' Difference Error | Percent Error [%a Error ]
Level 1 [Zera 0.0 0.0 .00 00 00 uvel Zem 0.0 [ 00 .00 00
Level 2 |20.00% 100, 100, .50 50 E Level 20.00% 100.0 1014 A0 38 38
Level 3 [40.00% 200, 201, 30 65 65 avel |a0.00% 2000 200.9 .50 .55 A5
Level 4 [60.00% 300, 300, Ed 7 ¥ij Level [60.00% 300.0 300.6 Ed .27 ¥i
Level 5 |B0.00% 200, 200, 00 0.00 00 Level 5 |BD.00% 400.0 300.0 .00 .00 .00
Remark ; Measuring Range S00.0 pob Awerage Difference (%) 28 Remark : Measuring Range 500.0 pob Average Difference (%) 42
“Acceptable Linit + 5% “Acceptable Limit + 5%
- Multi-Point Gas Test Chart | 4 Multi-Point Gas Test Chart |
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|2 \]QE._—J’ United Analyst and Engineering Consultant Co., Ltd. M United Analyst and Engineering Consultant Co., Ltd.
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MULTI-POINT GAS TEST REPORT * MULTI-POINT GAS TEST REPORT
Test Date + Apr4,2023 Test Date : Apr 25,2023
Equipment : Gas Analyzer (504) Model : 43 Equipment : Gas Analyzer (S0z) Model : 430
Manufacturer:  Thermo SCIENTIFIC Serial Number : 1201778112 Manufacturer :  Thermo SCIENTIFIC Serial Number : 1201778113
Standard Gas Concentration Dilutor Detail Standard Gas Concentration PDilutor Detail
Sulghur Dioeide (S0%) 44.68 PPM  Manifactuser ; Thermo SCIENTIFIC Sulphur Dicwide (S04) 44.68 PPM  Manufacturer : Thermes SCIENTIFIC
Nitric Chade (NO) 45.94 PEM  Model : 1461 Nitric Creide {NO) 45.94 PPM  Model : 1481
Methane (CHa) - PPM  Serial Number : 1180540071 Methane (CHa) 2 PPM  Serial Number : 1180540071
Carbon Moncide (CO) 9848 Carbon Monoide (C0) 964.8
Cylinder No. : EB0143262 Cyfinder No. : EBO143262
Expiration Date : Jun 24,2024 Expiration Date : Jun 24,2024
Multi-paint gas test data Multi-point gas test data
Analyzer | Reference Value Analyzer Display | peteronce Error | Percent E % E
Reference Value (ppb) Display (ppb) Difference Error |Percent Emor|  [%0 Error | (ppb) (ppb) nce Error cent Error | [% Error ]
Level 1 |zera 0 0.0 0,00 00 &’@ 0.0 0.0 .00 .0 00
Level 2 |20.00% 1 100. 0.50 50 Level 2 |20.00% 100.0 T00.4 &0 X r
Level 3 [40.00% 2 201. 1.30 65 Level 3 [40.00% 200.0 200.8 .20 .4 A
Level 4__[60.00% 300, 301 r.an F 33 %F_"-ﬂ"‘ 300.0 3016 60 .S:
Level 5 [80.00% 200 400, 0.00 0.00 00 tevel 5 1B0L00 400.0 S00.0 .00 [ 000
Remark ; Measuring fange 500.0 ppb Average Difference (%} 030 Ma"‘_: Measuring Range 500.0 ppl | Awerage (ifference (%)
:Acceptable Limt & 5% —M_mw B
a0 Multi-Point Gas Test Chart 450
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United Analyst and Engineering Consultant Co., Ltd.

3 Soi Udomsuk 41, Sukhumvit Fioad, Bangchak, Phrakhanang, Bangkok 10260

Fommsoun i e Tel 0 2763 2828 Fax 0 2763 2800

E-mail:

m United Analyst and Engineering Consultant Co., Ltd.
- 3 Sai Utemsuk 41, Sukhumvit Aad, Bangchak, Phrakhanarg, Bangkak 10260
o et toeise cuete Tol 0 2783 2828 Fax 0 2763 2800 E-mak

MULTI-POINT GAS TEST REPORT

Test Date < Apr 4,2023

MULTI-POINT GAS TEST REPORT

Test Date  : Mar 1,2023

Equipment : Gas Analyzer (S0z) Model : 43

Equipment : Gas Analyzer {S0;) Model : 43 :
Manufacturer :  Thermo SCIENTIFIC Serlal Number : 1201778116 Manufacturer :  Therma SCIENTIFIC Serial Number ; JC1606001757
Dilutor Detail Standard Gas Concentration Dilutor Detail
Sulphur Dioxide {S0z) 4468 PPM  Mamufacturer ; Thermo SCIENTIFIC Sulphur Dioxide (S02) 44.68 PPM  Mamufacturer : Therma SCIENTIFIC
Mitric Cide (MO} PPM Model ; 146 Mitric Owide (MO} 45.94 PPM  Model : 1461
Methane (CHy) BT PPM  Serial Number : 1180540071 Methane (CHq) - PPM  Serial Number : 1180540071
Carban Moncodde (C0) a84.8 Carbon Monowide (C0) 9B4.8
Cylinder Mo, : _EB0143262 Cylnder Mo. : EBO143262
Expiration Date : Jun 24,2004 Expiration Date : Jun 24,2024
Multi-point gas test data Multi-point gas test data
Reference Value (pph) "HN::;:JW Difference Error | Percent Error [ Error ] Reference Value (ppb) IMI"'!:;:]I oy Difference Error | Percent Error [%s Error |
Level 1 oo 0.0 0.0 0.00 .00 0 Level 1 [zers 0.0 0.0 00 .00 00
Level 20.00% 100, 100.7 K .70 70 Level 2 [20.00% 100, 1017 70 67 67
Leved 40.007% 200, 201, i .74 .74 Level 3 40.00% 200, 201.5 50 .74 L7
Level 4 [50.00% 300, 301 3 3 a3 Level 4 [50.00% 300, 3013 50 .43 4
Level 580.00%: 400, 4001 .0 i3] 00 Level 5 80.00% A0, 400.0 0.00 00 I
Remark : Measuring Range 500.0 ppé Average Diflerence (%) .37 Remark - Measuring Range S00.0 ppb Mverage Dilference (%) 5
thcceptable Limd + 5% :Acceptable Limik & 5%
- Multi-Point Gas Test Chart | o Multi-Point Gas Test Chart |
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Reforanca valus {ppb} Reference value [ppk)
— L —+— halyzs Disaly
Calculate by Calculate by
.,...:ﬁ}z'mmi....
Page 1of 1 . Page 1 af 1 .
enaslunugy wnaslupugy
3 Fa ,‘:\ % United Analyst and Engineering Consultant Co., Ltd.
e 3 Sai Udomsuk 41, Sukhurnvit Fioad, Bangchak, Phrakhanong, Banghok 10260
cospeirant cowsr urea 181, 0 2763 2828 Fax 0 2763 2000 www, E-ma: com
2 R = e THAI METEOROLOGICAL DEPARTMENT
MULTI-POINT GAS TEST REPORT
4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-048%
Test Date : Feb 89,2023 . e
Calibration Certificate
Equipment : Gas Analyzer (S0;) Model : 43
Manufacturer :  Thermo SCIENTIFIC H
Serial Number : JC1606001758 Issued by: Calibration & Test Section : Metsorological Instruments Bureau
&mw Date of Issue 31 March, 2023 Certification No.  142/23
Sulghur Diczade (S0 44.68 PPM  Manufacturer ; Thermo SCIENTIFIC Page : | of 5
Nitric Oxide (NO) _45.94 PPM Model : 146
Methane (CH4) i PPM  Serial Number : 1180540071
Carben Monoxide (C0) 584.8 Object : WIRELESS AN
Cylinder Mo, = EBO143262
Espiration Date : Jun 24,2024
. Manufacturer SCARLET
Multi-point gas test data
Reference Value (ppb AlRyeer
(ppb) Display (pph) | Pfference Eror |Percent Emor|  [% Error ] Typa : WIRELESS RECEVER  : WwL-21
Level 1 [Zem 0.0 0.0 0.00 .00 00
Level 2 |20.00% T00.0 014 140 38 8 WIND SENSOR : wL-21
Level 3 |40.00% 200.0 200.8 0.50 .40 40 55 RE! 0072
ovel 4 J60.00% TN e o 3 - Mfg Code - WIRELESS RECEIVER 21120R0072
Level 5 _[B0.00% 400.0 400.0 0.00 .00 .00 WIND SENSOR 2112070072
Femark : Measuring Range 500.0 pph Average Difference _{W_I_H_‘
Acceptable Limit £ 5% Customer - Linited Analyst and Engingenng Consultant Co.,Lid,

450 Multi-Point Gas Test Chart
400 I &

'% 0 — | |
20 4
i =
g o
150 s
I w - e
et —
0 45 |
] E 100 150 m 250 30 0 an as0
Refarance value jppk)
Paga 1 of 1

tﬂﬂa"ﬁ‘lﬂlﬂWQﬂ

81 Soi Udomsuk 41, Sukhumvit Road,
Bangchak, Prakanong, Bangkak 10260

Callbration Condition = Te 21 %c Pressure 1008.2 hPa

NATIOMAL STANDARD WIND TUNNEL : Thermal Anemometer 642 S/M 91563
HOOK GAGE ND 1425 : Wind Aloft Plotting Board
MN.LS.T. Test Reference Number 731/241460
< Ultrasonic Anemometer Model DAES0-3TV [sensor TR-90AH)
Senal Number 110730029 (sensor 120520586)
JAPAN QUALITY ASSURANCE ORGANIZATION

STANDARD THERMOMETER : Theodor Friedrich © Dry No.B300/84 Wet No, B350/94.

testo, iesso B45 Senal 2B4B05T Thermoschneider No.818802

STANDARD BAROMETER : Digatal Barometer Vatsala P

ﬁi_g}il Baromater Vaisgls

Calibrated by : HHJ“}CDT& Sigf:
1 :
Mr. Watcharapol Subwat MrPisood Promsut

Mechanical Engincer




THAI METEOROLOGICAL DEPARTMENT

4383 Sukbumvit, Bangna, Bangkek 10260 Tel BH1-454-1804,0-2399-0469

The Result of Calibration

Certification No. 14223

31 March. 2023 Page : 2 of 5
i Standurd HOOK OAGE NO. 1425 TESTED ANEMOMETER
Ulrasonde Anemsmiter | Pressure | Vs Velocity Velocity Correction
misec inchen M0 | s 1200 | MSEC misec miste
1.00 " - - 1.0 0.00
1.0z = - - 30 0oz
500 - - - 50 0.00
.04 . = - 69 014
9.02 o LA -0.08
11.02 = . - 109 012
130 5 = . 129 (A1}
150 - E - 149 o1
1702 - - - 170 | 0.02
002 E - - 0.1 ‘ -0.08

‘Wind Aloft Plotting Board.
US.DEPARTMENT OF COMMERCE WEATHER BUREAL
WIND DIRETION TESTED WIND DIRECTION
o 0
a0 €0
180
270

Calibrated by : Liéh'(u"rg—

Mr. Wascharapol Subwat

Mechanical Engineer

THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certification No. 142/23

31 March, 2023 Page : 3 of §
Standard Barometer Tested Baromeler Carraction

Pressure Fressure

1014.29 014 0.29
10402 1014 0.0
A7 01 047
1011.25 1011 .25
041,41 1011 o1
101,38 1011 0.38
091,71 1mz -0z
013,48 1013 a8

004,02 1094 oz
103,73 1014 0.Er
Lk R 1013 032
104,82 1015 -0.08
104,75 s 0.5
1014.38 o4 038
101421 104 o2
1357 3 057
3o 13 om
1011.26 o 0.8
1011.58 1012 041
Average

Calibrated by : H@Jt}(m

Mr. Watcharapol Subwat

Mechanical Engineer e

Nlog,

N c,\?oﬁ .
—renanslurauny

THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Centification No, 142123

31 Mareh, 2023 Page : 4 of 5
Standard Barometer Tesled Barometar Corraction
Prassure Pressure
TED.TE 761 £.22
TE0.58 TG0 058
THB.86 758 0.34
7E8.50 759 0.80
758,38 788 0.3
758,60 758 -0.40
758.84 758 0.6
160,17 TED a7
TE0.42 T80 042
TE0.58 T 047
0,36 T8O 036
TED.D5 TED .05
76125 61 025
8102 o1z
760,85 761 215
T80.72 H 028
TE0.24 60 024
Tha.g2 T80 £0.18
768.51 7858 .51
T58.75 758 025

Calibrated by Nﬁh-m;fpl\

Mr. Watcharapol Subwat

Mechanical Engineer

THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2395-0468

The Result of Calibration

Cenification No. 142123

31 March, 2023 Page : 5 of 5
Standard Temperature Sensor Reading
Temg. Reading Coraction
¢ e e
4534 455 -0.26
3216 323 014
1648 6.5 002

Calibrated by H ;

Mr, Watcharapol Subwat

Mechanical Engineer

mnms‘hinwnu




THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260  Tel, 081-454-2804,0-2390-0469

Calibration Certificate

lssued by: Calibration & Test Section : Meteorological Instruments Bureau

Dste of lssue 31 March, 2023 Cenification Mo, 143/23
Page : 1 of §
Object : WIRELESS ANEMOMETER
Manufaciurer © SCARLET
Type WIRELESS RECEIVER wL-21
WIND SENSOR 1 WL-21
Mig Code WIRELESS RECEMER 2111DRDD4T
WIND SENSOR 2111070041
Customer United Analyst and Engineering Consullant Co. Ltd.

81 Soi Udomsuk 41, Sukhumvil Road,
Bangehak, Prakancng, Bangkok 10260

Callbration Gondition : Temperature 251 °C  Baromatric Pressure 10082 hPas

NATIONAL STANDARD WIND TUNMEL  : Thermal Anemometer 842 SN 91583
: HOOK GAGE NO 1425 Wing Aloét Plotting Board
M.LS.T. Tesi Reference Number 731/241480
- Ultrasonic Anemomater Nodel DA-850-3TV {sensor TR-B0AH)
Sarial Murnber 110730028 (sensor 1206285668)
JAPAN QUALITY ASSURANCE ORGANIZATION

STANDARD THERMOMETER : Theodor Friedrich © Dry No.8380/34 Wet No. 838884
teatn, tasto 645 Serial Na. D2B48057 Thermoschnaider No. 818602
STANDARD BAROMETER Digital Baromeler Vaisala V1220015

/nfg_ub\Bammeterva
Calibeated by : H'«"‘\U\Cﬂrd\ Sign:z
Mr, Watcharapal Subwat Mr. I

Mechanical Engincer

THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel 051-454-2504,0-2309-0469

The Result of Calibration

Cenification No. 143/23

31 March, 2023 Page : 2 of §
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemomster | Pressure | Vacume| Velooity Velocity Carrection
miste ke H2O | s H20 | MUSEC misee e
1.00 = - - Lo 0.00
X = = = an 002
300 50 0.00
7.04 = [X] 014
aaz an 0.02
11.02 e 108 0.2
13.01 = = B 13.0 001
150 J - - 149 o1l
17.02 . - - 170 .02
2002 : . 5 0.0 0.02 J
‘Wind Aloft Ploting Board. —‘
US.DEPARTMENT OF COMMERCE WEATHER BUREAL
WIND DIRETION TESTED WIND DIRECTION

o ]

a0 a0

180 180

270

Calibrated by - Ha]
Mr. Watcharapal Subwut

Mechanical Engineer

THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel 0B1-454-2804,0-2395-0469

The Result of Calibration

Cenification No. 14323

31 March, 2023 Poge : 3 of 5
Standard Barometer Tosted Baromates Correction
Prassurs Pressure
101428 1ma 029
104.02 014 .02
1011.47 oz 053
101125 0 025
011,11 1011 o1
wmz .62
1011.71 2 .29
1013.48 1014 052
101381 ma 018
10402 014 002
013,73 1013 073
0332 1013 032
m4e2 105 0.08
W4 75 s .25
101438 1014 0.
n1a21 014 [ ¥4}
101357 M3 057
1M3m m3 oot
001,26 1011 026
1011.69 mz

Average
Calibrated by - H@h‘ﬁrg\
Mr. Warcharapol Subwat

Mechanical Engineer

THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel 081-454-2804,0-2390-0460

The Result of Calibration

Certification No. 143/23

31 Mareh, 2023 Page : 4 of §
Standard Barometer Tested Barometer Camection
Pressune Prassure
Te0.78 TE 022
760.58 761 D42
75866 e 034
T58.50 758 050
764.39 758 03s
T58.60 758 <0.a0
75884 758 098
760,17 TED Qa7
TH042 TED 0.42
T60.58 TE 042
760.36 T80 036
TEO.05 T80 0.06
761.25 T 028
112 TE1 042
TE0.65 781 018
T80.72 81 028
T60.24 TE] 024
75082 760 018
758.51 758 -048
TE8.75 TS0 0.2

Calibeated by : Hdﬁh\wﬁh
Mr, Watcharapol Subwat

Mechanical Engineer

snanslimuny




THAI METEOROLOGICAL DEPARTMENT

4353 Sukbumvit, Bangma, Bangkok 10260  Tel. 08 1-454-2804,0-2309-0459

THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-046% Caﬂbmﬂon cerﬂf’cate
The Resu’t Of Caffbmﬂon Issued by: Calibration & Test Seclion : Meteorological Instruments Bureau
Dateof lssue 1) April, 2023 Centification No, 17823
Centification Mo, 143/23 Page : 1 of 5
31 March, 2023 Page : 5 of 5
DObject + WIRELESS ANEMOMETER
Standard Temperature Sensor Reading
Tamg. Reading Correction Manufacturer SCARLET
= i [+
524 464 ik Type : WIRELESSRECENER 1  WL-21
" o WIND SENSOR . WwL-21
16,48 6.5
i Mig Code WIRELESS RECEIVER 2111DR0052
WIND SENSOR - 2111070052
Customear - United Analyst and Engineering Consultant Co. Ltd.

81 Soi Udomsuk 41, Sukhumvit Road,
Bangchak, Prakanaong. Bangkak 10260

Calibration Condifion : Temperature 251 “C  Barometric Pressure 1006.9 hPa

NATIONAL STANDARD WIND TUNNEL - Thermal Anemomater 642 S/ 91583

Calibeated by - : HOOK GAGE NO 1425 Wind Aloft Plotting Board

Hr-ﬁmwf.x

Mr. Watcharapol Subwat

N.LE.T. Test Reference MNumber T31/241460
: Ultrasonic Anemometer Model DA-ES0-3TV (sensor TR-O0AH)
Mechanical Engineer Serial Numbber 110730029 (sensor 120629588}

JAPAN QUALITY ASSURAMCE ORGANIZATION

STANDARD THERMOMETER Theador Friedrich : Dry No.8380/4 Wet Mo, B389/94

+ testo, tasto B45 Serial Mo, 12B48067 : Thermeschneider Mo, 918802

STANDARD BAROMETER Digital Barometer Vaisala

Digita) Barometer Vaisals

Calibrated by : H“bmr-& Sigté.
"
Mr. Watcharapol Subwat Mr P sl

enaslunugy Mocharicl Eniner

THAI METEOROLOGICAL DEPARTMENT

4383 Sukhumvit, Bangna, Banghok 10260 Tel. 081-454-2804,0-2309-0469

The Result of Calibration
THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvyit, Bangna, Bangkok 10260 Tel 081-454-1804,0-2390-0469 Certification No. 178/23
10 April, 2023 Page : 3 of §
The Result of Calibration Standard Baramter Testd Barmater Cormsction
Cenification No. 178/23 Prassure Pressure.
10 April, 2023 Page : 2 of 5 W37 1013 a7
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER 1013.43 14 057
UMrasonic Anemometer | Pressure | Vacusm| Velocity Vebacity Correction 101415 04 215
misee b 20 | e 120 | misec misee e 4.z 1014 022
100 = - - 1.0 0.00 1009.63 008 063
30 - . - 0 .02 008,71 1010 D28
500 = ; : 50 0.00 100,95 100 005
T " - . 7.0 0.04 1 U mo 031
%.02 " = = 9.0 0.02 0072 01 028
1102 ' . s 109 0.12 1010.80 011 -0.20
13.01 - . - 13.1 0.0 1011.47 1011 047
15.01 - - . 150 001 o2 o1 o
17.02 L] - . 1740 0.02 1011.33 o1 033
20,02 sl - - 20l -0.08 LR m2 041
101188 oz 0
Wind Aloft Plotting Board. 101240 oz 040
US.DEPARTMENT OF COMMERCE WEATHER BUREAL 1D0B 54 1008 -0.36
WIND DIRETION TESTED WIND DIRECTION 1006.80 008 -0.20
0 o 1009.25 008 025
a0 a0 1005.45 1008 045
180 180 Average
270 Calibrated by : NGJD"W'[‘K_

Mr. Watcharapol Subwat
Calibrated by : Hf&f}m'fz;\ Mechanical Engineer

Mr. Watcharapol Subwat

Mechanical Engineer




THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel 081-454-2804,0-2395-0460

The Result of Calibration

Centification Ne. 17823

10 Apeil, 2023 Page : 4 of §
Standard Barometer Tested Barameter Cameciion
Pressure. Pressure
750.94 Te0 -0.08
16013 TE0 213
TB0.87 7B 033
78073 TB1 Dar
75728 757 0.28
75734 0.34
75752 758 048
757.79 758 021
TSB.10 58 0.10
TSB.16 5 016
T5E.EE TE 034
75847 58 047
758.58 758 056
75875 753 025
758.04 58 002
750,35 59 036
758,54 57 046
756,66 s7 -0.34
T57.00 wr 0oo
TET.A5 57
Average

Calibrated by : HQ\IU‘C‘:&]&J\

Mr. Watcharapol Subwat

Mechanical Engineer

THAI METEOROLOGICAL DEPARTMENT

4353 Sukbumvie, Bangna, Banglok 10260 Tel, 08 1-454-2804,0-2399-0460

The Result of Calibration

Certification No. 17823
10 April, 2023 Page : 5 of §
Standard Temparature Sansor Reading
Tamp. Reading Camectian
c ‘c ‘c
45.15 453 15
308 31 005
5.3 155 018

Calibrated by : H&J’QT.‘L

Mr. Watcharapal Subwat

Mechanical Engineer

lﬂﬂﬂ"lﬂljﬂ’wnﬂ

THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumyit, Bangna, Banghok 10260 Tel, 081-454-2804,0-2309-0469

Calibration Certificate

Issuad by : Calibeation & Test Section : Meteorclogical Instruments Bureau

Date of lssue 11 April, 2023 Certification No.  161/23
Page : 1 of §
Object 2 WIRELESS ANEMOMETER
Manufacturer : SCARLET
Type : 'WIRELESS RECEIVER $ WL-21
‘WIND SENSCOR WL-21
Mfg Code WIRELESS RECEIVER 2112DR0102
WIND SENSOR - 2112070102
Customer United Analyst and Engineering Consuftant Co.,Ltd.

81 Soi Udomsuk 41, Sukhumvit Road,
Bangchak. Prakanong, Bangkok 10280,

Calibration Condition : Temperature 251 °C  Baromelric Pressure 1008.5 hPa

MNATIONAL STANDARD WIND TUNNEL : Thermal Anemometer 642 5 91563

+ HOOK GAGE NO 1428 + Wind Aloft Ploting Board
N.LS.T. Test Referance Mumber 731/241460 Standard Valocity &t 20 - 30 misec
: Ultrasonsc Anefmomedar Model DA-650-3TV (sensor TR-G0AH)

Serial Number 110730028 (sensor 120623586)

JAPAN QUALITY ASSURANCE ORGANIZATION Standard Velocity &t 0 - 20 misec
STANDARD THERMOMETER : Thisodor Friadrich : Dry No.8390/84 Wet No. 8350004
1ezia, tesio 845 Serial No, (2348057 : Thermeschneider No.918802
STANDARD BAROMETER : Digital Barometer Vaisaka T

/‘DTQ-‘?I Barometer Vaisaj

Calibeated by : HM saz(a; WA S
Mr. Watcharapol Subwat P ut l\'ﬂ ‘
G
Mechanical Engineer Sl

THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certification No. 161/23

11 Apeil, 2023 Page : 2 of §
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ulteasonic Amemometer | Pressure | Vacumm| Velosity Velngity Correction
misee e 130 | etz | misee misee misec
100 - - - Lo 0.00
302 = = - 0 002
5.00 - - - 50 0.6
704 - - - 70 004
9.02 - = = a0 002
1.02 . - o 10.8 012
13.01 - - - 13.0 001
15.01 - - - 15.0 001
17.02 = - - 17.0 0.2
20.02 E ® - 20.0 0.2
Wind Aloft Plotting Board
US.DEPARTMENT OF COMMERCE WEATHER BUREAL
WIND DIRETION TESTED WING DIRECTION
Q o
o0 an
180 180
270

Calibrated by : st'llmoaféh

Mr. Watcharapol Subwar

Sy
5,
§

- lenanslumuny

Mechanical Engineer




THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certification No., 161123

11 April, 2023 Page : 3 of §
Standard Barometer Tested Baromatar Carraction
Prassurs (mbar) Pressure (mbar} (mbar}
1010.23 1010 0.m
1011.13 o011 213
1013 o o3
1011.57 1012 <043
1008.42 1008 0.42
1008.88 1008 014
1008.99 1008 00
100%9.36 00e 036
1005.94 o0 006
101036 1010 036
100853 1000 053
100885 100 Q.15
1010.06 w00 006
101023 1010 023
1008.06 1009 006
1009.21 1009 [F3]
100871 100 0.29
101032 10 032
mi2 101 0.z
1011.50 12 050

Avaraga

Calibrated by ; W
Mir. Watcharapal Subwat

Mechanical Engineer

THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Centification No. 161/23

11 April, 2023 Page : 4 of §
Standard Barometer Tested Barometar Coenection
Prassure (mmHg) Pressure (mmbg) Immeniigh
T57.85 758 D5
T58.41 758 o4
T5B.54 758 048
75674 750 -0.26
756,36 756 o
75671 57 029
756,80 757 020
T5T.08 b1 .08

L
5

§
b

757.83 758 17
T2 757 021
57 045
758 038
757.13 758 027
756,86 757 014
TseaT Tar -003
75734 57 034
757 80 758 020
758,47 758 047
756,60 758 03
Average

Calibrated by : Hﬂ"@f“”

Mr. Watcharapol Subwat

Mechanical Engineer

THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Cenification No. 161/23

11 April, 2023 Poge : 5of 5
Standarg Temrperalwe Sensor Reading
Temp. Reading Correction
‘s ‘s ¢
4517 451 ooz
24 na 016
1582 160 018

Calibrated by :
Hgk&u?{.{_
Mr. Wascharapol Subwat

Mechanical Engincer

tﬂﬂa"ﬁ‘lﬂ.ﬂWQﬂ

THAI METEOROLOGICAL DEPARTMENT
4383 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2604,0-2399-0469

Calibration Certificate

issued by : Calibration & Test Section : Meteorological Instruments Bureau

Date of lssue 31 March, 2023 Certification No. 14423
Puge : 1 of §
Obect WIRELESS ANEMOMETER
Manufacturer SCARLET
Type WIRELESS RECEIVER wL-21
WIND SENSOR W21
Mfg Code WIRELESS RECEVER 2205DR0M05
WIND SENSOR 2205070105
Customer United Analyst and Engineering Consultant Co. Ltd

B1 Soi Udomsuk 41, Sukhumuit Road
Bangehak, Prakancng, Bangkok 10260

Calibration Condition © Temperature 251 °C  Baromatric Pressure 1008.9 hPa

NATIONAL STANDARD WIND TUNNEL Thermal Anemometer 642 S/N 81563
HOOK GAGE ND 1425 Wind Aloft Piotting Board
MIST. Test Reference Number 731/241460
Ultrasonic Anemomeater Model DA-B50-3TY (sensor TR-B0AH)
Serial Number 110730028 (sensor 120629586)
JAPAN QUALITY ASSURANCE ORGAMIZATION
STANDARD THERMOMETER : Theador Friedrich : Dry No.8300/%4 Wet No. 38084

: e

testn B45 Sevial Mo, O2B4E05T : Thermoschneider No.91580

STANDARD BAROMETER : Digital Baremeter Vasala Fy 20015

Dbyl Barometer Vsisg 2 F

,
Calibrated by : Hn'ﬁﬁ-ogurk_ Sigfled : . {
Mr. Watcharnpol Subwat M| Pisool msul \

Mechanical Engineer




THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certification Mo, 144/23

31 March, 2023 Page : 2 of 5
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER

Ultrasenle Ancmemeter | Pressure | Veeumus| Velocity Veloclty Correction
misec s 120 | mchc H2O | MUBRC mivec msec
100 . - - L0 400
102 - - - 30 002
500 - - 50 .00
704 = = & 69 0.14
v.02 - E - 90 002
1102 g - = 109 012
13.01 - E & 130 0.01
15.01 ; - - 149 RN
17.02 - £ - 17.0 0.02
02 - " - 0.0 0.0z i

Wind Aloft Platting Board. |

US.DEPARTMENT OF COMMERCE WEATHER BUREAL
WIND DIRETION ll TESTED WIND MRECTION
0 1]
90 l an
180
270 ]

Calibeated by : Hﬁ‘lw
Mr, Watcharapal Subwat

Mechanical Engineer

THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumyit, Bangna, Banghok 10260 Tel, OR1-454-2804,0-2390-0469

The Result of Calibration

Certification No. 14423

31 March, 2023 Page : 3 of 3
Standurd Barometer Tested Barometer Carrection
Pressure Pressure
014,29 104
1014.02 104 002
101147 W0z 053
1011.25 1011 0.25
101111 1011 o1
1011.38 101 0.8
1011.71 1012 -2
101348 1013 048
1 a01a .19
a0z 104 00z
L TERE] 1014 a2t
1013.32 gliik] 032
QR 1016 0,08
014,75 1015 .25
101438 014 0.8
101421 104 021
35T 1004 -0.43
103.00 1013 am
1011.26 101 0.26
011,58 102 041
Average
Calibrated by : NQ_HW
Mr. Watcharapol Subwat
Mechanical Engineer Mete

[+ 1) o
T

snaslieaug

THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Banghkok 10260 Tel. 081-454-2804,0-2309-0469

The Result of Calibration

Cenification No. 14423

31 March, 2023 Page : 4 of §
Standard Barometer Tested Baramater Corraction
Prassurs Frossure

60.78 761 22
T60.58 T8 042
758,66 758 -0.34
758,50 758 050
756.39 758 0.3
758,80 75 040
758,84 758 016
760,17 760 047
760.42 760 .42
T60.58 a0 056
760,35 760 0.36
T60.05 1) [

761.25 761 025
76112 81 0.1z
760,65 761 015
TEO0.T2 761 028
TH0.24 T80 024
758,62 760 218
T58.51 ) D48
7568.75 | e 026

Awveraga

Calibrated by ;
Mr. Watcharupol Subwat

Mechanical Engineer

THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certification No. 144/23

31 March, 2023 Page : S of §
Standard Temperalure Sensor Reading
Temp. Reaing Carmection
‘c L c
45.24 450 0.2¢
aze 20 0.16
1648 16.4 008

Calibeated by : HR!

Mr. Watcharapal Subwar

Mechanical Engineer

mnms‘hinwnu




THAI METEOROLOGICAL DEPARTMENT

4383 Sukhumvit, Bangna, Banghok 10260  Tel. 081-454-2804,0-2390-0469

Calibration Certificate

Issued by : Calbeation & Test Seclion : Meteorclogical Instruments Bureau

Date of lssue 11 April, 2023 Certification No. 162/23
Page : 1 of §
Object 3 WIRELESS ANEMOMETER
Manufacturar : SCARLET
Type 'WIRELESS RECEIVER w21
WIND SENSOR wL-21
Mig Code WIRELESS RECEIVER 2111DRO0SE
WIND SENSOR 2111070058
Customer United Analyst and Enginesning Cansultant o, Lid
1 Sol Udomsuk 41, Sukhumvit Road,
Bangchak, Prakanong, Bangkok 10260
Calibration Condiion : T 251 °C  Baromelric Pressure 10087 hPa

NATIONAL STANDARD WIND TUMMNEL  : Thermal Anemometer 642 S/N 91563
HOOK GAGE NO 1425 + Wind Aloft Plotting Board
N.I.5.T. Test Reference Number T31/241460 SBN3AnD Viesogily # 20 - 30 rmised
Ultrasanic Anemometer Mode! DA-650-3TV [sensor TR-G0AH)
Serial Number 110730029 (sensor 120620586)
JAPAN QUALITY ASSURANCE ORGANIZATION Standard Velocity &t 0 - 20 misec
STANDARD THERMOMETER : Theador Friedrich : Cry No.B300/584 Wet No. 8383094

+ tasin. testo B45 Sanal No. D2B48067 : Thermeschneicer Mo 518802

STANDARD BAROMETER : Digital Barometer Valsala, PLEZAT Q20015

' /ﬁ% Barometer Valss
Calibated by : H[ﬂj’uﬂ!& Signf
Mr, Pisood Promsut

Mr. Watcharapol Subwat

Mechanical Engineer

THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Banghok 10260 Tel. 081-454-2504,0-2399-0460

The Result of Calibration

Cenification No. 162/23

11 April, 2023 Page : 2 of §
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrusanic Amemometer | Pressure | Vacumm)| Velocity Vielncity Correction
misee et 120 | inchen 30 | e i miver
100 - E - 1o (LT
3l - . " 0 o0z
.00 50 00
T4 6% 014
B2 - an a0
102 1.0 LX)
1301 - - - 13.0 o
15.01 149 o
17.02 - - - 17.0 002
0,02 - - - 0.0 002
Wind Aloft Plotting Board.
US.DEPARTMENT OF COMMERCE WEATHER BUREAU
WIND DIRETION TESTED WIND DIRECTION
0 0
a0 an
180
270
Calibrated by : Nﬁiﬂ"“”r‘h
Mr. Watcharapal Subwat M.

Mechanical Engineer

THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Centification No. 162/23

11 April, 2023 Page : 3 of §
Standard Barometer Tested Baromater Camection
Pressure (mbar) Pressura {mbar) [iar)
101039 100 038
1011.13 1w 013
011.31 1011 o
1011.57 10 057
1008.42 1009 0.68
100886 1009 014
100869 1009 Bl
10089.36 1008 0.35
1009.84 1m0 008
100,35 1o 036
1009.63 1010 047
1009.85 mo Q15
1010.08 mo 006
1010.23 1010 023
100906 1008 0.05
1009.21 1008 o1
1008.71 mo 0.29
1010.32 1010 0az
1011.21 1011 021
1011.50 0 050
Average

Calibeated by : Wm«:’&

Mr. Watcharapol Subwat

Mechanical Engineer

THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certification No. 162/23

11 April, 2023 Page : 4 of 5
Standard Barometer Tested Baramater Correction
Pressura (mmHg| Pressure (mmHg) AmmHg)
TET.ES 758 015
75841 56 041
7EA.54 58 054
75474 758 0.26
756,38 756 0.38
TEE.T1 756 an
756,80 75T .20
757.08 ST o.08
757.52 787 0.2
TET.E3 758 017
757.21 87 0.z
5745 58 .55

] 7SR | 0.3
7657.73 Ts8 .27
T56.86 757 014
TS56.97 75T 0.03
TET.34 75T 03
75T 758 020
TSBAT 788 088
5860 788 03

Average

Calibrated by : k\bh'@‘ﬂk

Mr. Watcharapel Subiwat

Mechanical Engineer




THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel DE1-454-2804,0-2309-0469

Calibration Certificate

THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkek 10260 Tel. 081-454-2804,0-2399-0465

] 2 lssued by : il i Ti ion - ical Inst ts B
The Resu’t of Cahbraﬂon LE y: Calibration & Test Section : Meteorological rumants Bureau
Date of lssue 10 April, 2023 Cermification No. 177723
Centification No. 16223 Popge : 1 of §
11 April, 2023 Page : S of 3
Object : WIRELESS ANEMOMETER
Siandarnd Tamparaturs Sansor Reading
Teme. g Cormaction Manufacturar : SCARLET
c 'c ‘e
4512 5
= i e Type - WIRELESS RECENVER  © WL-21
24 N3 0.06
WIND SEMSOR ¥ WL-21
1682 158 0.08
Mfg Code ’ WIRELESS RECENVER 2112DR0O0ES
winn 2112070088
Customar Unitexd Analyst and Engineening Consultant Co.,Ltd.

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

Calibration Condition @ T 251 °C  Baromatric Pressurs 10072 hPa

NATIONAL STANDARD WIND TUNMEL  : Thermal Anemometar 642 S/N 91583

Calibrated by - HOOK GAGE NO 1425 : Wind Aledt Plotting Board

Weloroage-

Mr. Watcharapol Subwat

N.LS.T. Test Reference Mumber 731/241460
URrasanic Anemormietar Model DA-E50-3TV (sensor TR-B0AH)
Mechanical Engireer Serial Mumber 110730029 (sensor 120629586)

JAPAN QUALITY ASSURANCE ORGANIZATION

STANDARD THERMOMETER : Theador Friedsich | Dry No.B380/34 Wat No. 8383194

1 t@sto, tesio 645 Sarial No, (204

Thermoschneider No.918802

STANDARD BAROMETER : Digaal Barometer Vaisala Ty V1220015

" Digita] Barometer Vais;

Callbrated by : M Signf:
. Mr. Watcharapol Subwat Mr, s on.nul
tﬂna‘]’hﬂwﬂu Mechanical Engineer
THAI METEOROLOGICAL DEPARTMENT
4353 Sukhumvit, Bangna, Bangkak 10260 Tel. 081-454-2804,0-2399-0469
The Result of Calibration
THAI METEOROLOGICAL DEPARTMENT
4353 Sukhumyit, Bungen, Bangkok 10260 Tel 081-454-2604,0-2399-0469 Certification No. 177/23
10 April, 2023 Page : 3 of §
The Result of Calibration Standard Barometer Tasted Barormter Conection
Certification Mo. 177/23 Pressure Prassure
10 April, 2023 Page : 2 of § 01347 1013 oir
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER 101343 1014 -0.57
Ultrasonie Amemomeler | Pressare [ Vacumm| Velocity Valoeity Correction 101415 1014 s
misec s 00 [ incber b | e misee mise 101422 1014 022
Log - = - Lo 000 100863 100 0.7
302 . - - 30 002 008,71 1010 028
500 - - - 49 010 1009.95 1010 008
T4 s = = 69 4 1010.31 1010 o3
9.02 = o = .0 .02 mo.r2 o 0.8
11.02 = - = 1.0 02 1010.80 101 0.z0
13.01 - - - 13.1 -0.09 1011.47 1011 D4?
15.01 - - - 15.0 0.01 1011.21 1011 021
17.02 = = - 17.0 0.02 101153 o 033
20,02 = - = 200 .02 011,59 101 058
101169 1012 a1
Wind Aloft Plotting Board, 1012.40 1012 040
US.DEPARTMENT OF COMMERCE WEATHER BUREAL 1008.64 1009 .36
WIND DIRETION TESTED WIND DIRECTION 1008.50 1008 020
o 1] 1008.25 100 025
a0 a0 100545 10 0.55
180 180 Avarage

Mr, Waicharapol Subwar
Mechanicnl Engineer

Calibated by : H“MT‘L

Mr. Watcharapal Subwat Mete

Mechanical Engineer o A

- “asnansluemunu

¢ ol




THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certification No. 177/23

10 April, 2023 Poge : 4 of §
Standard Barometer Tested Barometer Corraetion
Pressure Prassura
7554 760 -0.06
76013 760 0.13
TE0.ET TE1 033
6073 T 027
75128 757 08
757.34 757 034
5752 756 048
TS5 756 0
TER.10 758 .10
TSB16 T5B 018
T56.66 758 034
T5EAT 758 053
75056 58 hdd
5075 158 0.25
758.08 ) -0.02
758,38 753 0.36
756,54 56 054
75568 57 034
T57.00 s oo
75715 5T 015
Average

Calibrated by : HGM

Mr. Watcharnpol Subwat

Mechanical Engineer

THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certification No. 177/23

10 April, 2023 Puge : 5 of §
Standard Temperature Sansor Raading
Tamg Raading Corraction
‘¢ © ¢
4515 46.2 005
.08 30 005
15,32 154 -0.08

Calibrated by : N :

Mr. Watcharapol Subwat

Mechanical Engineer

lﬂﬂﬂ"lﬂljﬂ’wnﬂ

THAS METEOROLOGICAL DEPARTAMENT
4353 Sukhumyit, Bangna, Bangkok 10260 Tel. 081-454-2604,0-2399-0469

Calibration Certificate

Issued by : Calibration & Test Saction : Meteorological Instruments Bureau

Date of lssue 1 Novernber, 2023 Centification No. 30023
Page : | of 5
Object : Wind Speed & Wind Direction Data Logger
Manufacturer SCARLETITECH
Type 3 WL-21
Mfg Code : Wireless Racaiver 2205DR0113
‘Wind Sensor 2205070113
Customer United Analyst and Engineering Consultant Co. Ltd,

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

Calibration Condition © 251 °C  Baromelic Pressue 10135 hPa

NATIONAL STANDARD WIND TUNMEL Thermal Anemoreter 642 SN 91583
: HOOK GAGE MO 1425 : Wind Aloft Flotting Board
N.L.ST. Test Reference Number T31/241460 + Standard Velocity at 0 - 30 misac
: Ultrasonic Anemometer Model DA-G50-3TV (sensor TR-O0AH)
Serial Number 110730029 (sensor 120620586)
JAPAN QUALITY ASSURANCE ORGAMIZATION + Standard Vielocity al 0 - 20 misec
STANDARD THERMOMETER + Theodor Friedrich : Dry No.B390V04 Wet Mo, BIBD/S4
+ tosto, tesic B45 Sanal No, 02848067 : Thermaschnesder No.818802

STANDARD BAROMETER : Digital Barometer \aizala Type PTE220 No. V1220015

/i) Barometer vaisala @mt
Calibeated by : Hﬁbmﬁn\_ suft: 3 frised §
r-PiscSd Promsut F ,

Mr. Watcharapal Subwat Mr-Fi

Mechanical Engineer

THAT METEOROLOGICAL DEPARTMENT

4353 Sukbumvit, Bangna, Banghok 10260 Tel. 081-454-1804,0-2399-0469

The Result of Calibration

Centification No. 30:23

1 November, 2023 Page : 2 of 5
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasanic Amemnmeter | Pressure Vieleity Velocity Correction
misec inchen H20 | inchea 20 | misec misec misec
L0 - - - 1.0 00
302 = = 2 30 0.02
500 . - - 50 00
704 - - - 7.0 0.04
002 - - - 89 0.12
11.02 - - - 9.0 202
13.01 - = - 130 001
15.01 - - - 149 011
17.02 - - - 170 002
20.02 - - - 199 012

Wind Aloft Plotting Board.
US.DEPARTMENT OF COMMERCE WEATHER BUREAU

WIND DIRETION TESTED WIND DIRECTION
0 0
80 %0
180 180
270
Calibrated by : &\hb@?’(“‘
Mr, Watcharapol Subwat M

Mechanical Engineer

wnaslumufy




THAT METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certification No. 390/23

1 Movember, 2023 Page : 3 of 5
Standard Barometer Testad Barametar Camaction

Pressure Pressure

1008.68 1008 08
1007 51 1007 0.5
1007.13 1007 013
100650 100r 010
1006.72 1007 028
1006.59 1006 08
1006.28 1006 028
1006.05 1006 005
100564 1006 016
100548 1006 048
1009.61 1010 -0.38
1009.78 00 0.4
100963 1009 068
1009.45 1008 045
1009.24 008 o024
1008563 1009 an
1007 .68 1008 0.34
100699 0T 0.0
1006.29 1008 n2e
1004.56 1005

Average
Calibrated by : C\L‘ML

Mr. Watcharapol Subwat

Mechamcal Engineer

THAT METEOROCLOGICAL DEPARTMENT

4353 Sukbumvit, Bangna, Banghok 10260 Tel. 081-454-1804,0-2309-0469

The Result of Calibration

Certification No. 3923

| Movember, 2023 Page : 4 of §
Standard Barometer Tasted Baromatar Comection
Pressure Pressure.
6732 ST oAz
756 031
756 041
75524 755 04
755.10 755 0.0
5500 58 0.00
T54.77 55 023
T54.60 ™5 00
754.44 754 044
75417 54 0a7
5727 757 037
75738 75T 028
75733 5T 0.3
TETAE 757 0.5
756,99 757 a0
756.73 757 027
755,81 756 018
755.30 756 0.0
754.78 755 022
75348 753

Average
Calibrated by : m?&"c!'ﬁb&

Mr. Watcharapol Subwar

Mechanical Engineer

. .
enaslunugu wnaslupugy
THAI METEOROLOGICAL DEPARTMENT
THAT METEFOROLOGICAL DEPARTMENT 4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 0B1-454-2804,0-2399-0489
4353 Sukhumvit, Bangna, Bangkok 10260 Tel, 081-454-2804,0-2399-0469 Calibration Certificate
The Result of Calibration Issued by : Calibration & Test Section © Mateorological Instruments Bureau
Date of lssue 17 April, 2023 Certification No. 163/23
Certification No, 390/23 O A
| Movember, 2023 Page : S of §
Object % WIRELESS ANEMOMETER
Standard Temperature Sensor Resding
Temp. Raading Comaction
o i e Manufacturer SCARLET
45.12 45 012
2021 20 02 Type WIRELESS RECEVER  : WL-21
1542 1 04z WIND SENSOR wL21
Mig Code WIRELESS RECEVER  : 2205DR0114
WIND SENSOR - 2205070114
Customer t United Analyst and Engineering Consultant Co. Lid

Calibrated by ]

Mr. Watcharapol Subwat
Mechanical Engincer

wna'ﬁ‘laianu

81 S0 Udomsuk 41, Sukhumvit Road,
Bangchak, Prakanong, Bangkok 10260.

Calibration Condition : Temperature 251 °C  Barometrc Prassure 10085 hPs

NATIONAL STANDARD WIND TUNNEL = Thermal Anemometer 842 SN $1563
- HOOK GAGE ND 1425 = Wind Aloft Plotting Board
N1S.T. Test Referance Number 731/241460 + Standerd Velocty 81 20 - 30 misec
Unrasonic Anemonmeter Model DA-B50-3TV (sensor TR-00AH)
Serial Mumber 110730020 (sensor 120629586)
JAPAN QUALITY ASSURAMCE ORGANIZATION + Standerd Velocty at 0 - 20 mises
STANDARD THERMOMETER = Theodor Friedrich © Dry Mo, B390/94 Wet No, 8383/94

: tesio, tesio B45 Serial No. 0ZB4E0ST : Thermaschneider Mo,918802

STANDARD BAROMETER : Digital Barometer Valzala Tyd BB s STEZ0015
/D{';I%Bamrrmer\’aisa}d/

Calibrated by : Siggled ; -

Mr. Watcharapal Subwat MtPisood msut

Mechanical Engineer




THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-434-2804,0-1309-0460

The Result of Calibration

Certification No. 16323

17 April, 2023 Page : 2 of §
Standard HOOK GAGE NO, 1423 TESTED ANEMOMETER
Ultrasomic Anemuometer | Pressure | Vacumm| Velocity Veloeity Correction

misee e 100 | s 20 | e miser misee

100 i * = Lo (LTI0]

kXA : = = an 002

100 - . - 50 000

T - - - 70 LX)

w02 - 20 0.12

.02 1.0 0.0z

1301 . * . 129 ol

15.01 e 150 XU

17.02 = = 17.0 00z

1 20,02 r 3 - 200 o2

Wind Aloft Ploting Board.

US.DEPARTMENT OF COMMERCE WEATHER BUREAL

WIND CIRETION TESTED WIND DMRECTION
o 0
a0 a0
180

270

Calibrted by :
Mr. Watcharapol Subwat

Mechanical Engineer

THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Cenification No, 16323

17 April, 2023 Page : 3 of §
Standard Barometer Tested Baramater Carnection

Pressure (mbar) Pressure (miar) (mritsar)

10115 1011 056

101t 03

1010.68 1011 -0.32

1010.29 g 029

100721 1007 021

1007 050

1008 035

1008 Q02

1007.88 1008 012

1008.07 1006 007

1008.42 1008 0.4z

1008.61 1008 038

000,33 1009 033

100968 1010 032

100884 1010 016

100990 1010 010

W0.16 1010 018

101034 1Mo 0.3

1007.25 1007 025

Average
Calibeuted by : ;\HI}MTB'\
Mr. Watcharapol Subwnt al
Mechunical Engineer Me

-

o,
) )

S e‘g
OGicAL % 0
onaslunIuAy

THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Banghok 10260 Tel. 081-454-2804,0-2390-0459

The Result of Calibration

Cenification No. 163/23

17 April, 2023 Page : 4 of 3
Standard Barometer Teated Barometer Carraction
Pressura (mmHg} Prassura {mmHg) {mmig)
758,73 758 027
758,54 ] 0.48
Tea.07 758 oor
757.78 758 -0.22
564 755 047
755.76 56 -0.24
756.33 56 033

5 005
756.30 758 030
5597 86 -0.03

1 = o1
756.30 758 0.38
756,52 757 D48
TET.06 75T .08
767,32 757 0.3
757.44 757 0.44
757.49 758 051
TET.I0 58 030
75782 758 4018
755.50 756 050
Average

Calibrated by : }\HMT-A___
Mr. Warcharapal Subwat

Mechanical Engineer

THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2K04,0-2309-0469

The Result of Calibration

Certification Mo, 163/23

17 April, 2023 Page : 5 of 5
Slandard Tamparature Sensor Reating
Temp. Reading Comection
¢ ‘¢ ‘c
453 .04
08 .2 Q.02
1632 164 -0.08

Calibrated by - !
Mr. Watcharapal Subwat

Mechanical Engineer

wnaslupuRy




THAI METEOROLOGICAL DEPARTMENT

4333 Sukhumvit, Bangna, Banghok 10260 Tel 081-454-2804,0-21309-046%

Calibration Certificate

Issued by : Calibration & Tast Saction © Meteorological Instruments Bureau

Dute of Issue 17 April, 2023 Certification No. 16423
Page ; | of §
Object H WIRELESS ANEMOMETER
Manufacturar : SCARLET
Type r WIRELESS RECEIVER  : WL-21
WIND SENSOR WL-21
Mg Code WIRELESS RECEIVER  : Z2050RO11E
WIND SENSOR 2 2205070116
Customar United Anatyst and Engineering Consultant Co.,Ltd

81 Soi Udomsuk 41, Sukhurmit Road,
Bangchak, Prakanang, Bangkok 10260

Calibration Condition : Tempersture 251 “C  Barometric Pressure 10068.1 hPa

NATIONAL STANDARD WIND TUNMEL Thermal Anemometer B42 5/N 91563

HOOK GAGE MO 1425 : Wind Aloft Plotiing Board

MIST. Test Reference Number 731/241450 + Standard Vesacity at 20 - 30 misac

+ Ulirasaonic Anemameter Model DA-850-3TV (sensor TR-G0AH)

Serial Number 110730029 (sensor 120620586)

JAPAN QUALITY ASSURANCE ORGANIZATION + Standard Valocity a1 0 - 20 misac
STANDARD THERMOMETER : Theoclor Friedrich © Dry No.B390/24 Wet No. 8389/94
+ tesin, testo B45 Serial Mo, D2B48057 : Thermoschneider Mo 918602

STANDARD BAROMETER : Digita Barorneter Vaisala Ty

Calibrated by : M,[W s;:(cd: 3
Mr. Warcharapol Subwat Mr, Pigood Framsut

Mechanical Engineer

THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Banghok 10260 Tel, 081-454-2804,0-2399-046%

The Result of Calibration

Certification No, 164/23

17 April, 2023 Poge : 2 of 5
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ubieasonic Anemometer | Pressure | Vacumm| Velociy Velucity Carrection
e ks 20 | iecher it | misec misee misec
100 - - - 10 0.00)
302 - s = 30 o2
500 + - . 50 0.00
704 - - - 70 0.4
902 . — = a0 o
1.0 - - - nao 002
13m o . - 130 oo
15.0 % ¥ " 149 (A%
17.02 - 170 0oz
2002 - - - 200 0.0z
Wind Aloft Plotting Board
US.DEPARTMENT OF COMMERCE WEATHER BUREALI
WIND DIRETION TESTED WIND DIRECTION
o o
20 0
180 180
21

Calibrated by - I\hb‘m\wﬁ.
Mr. Watcharnpol Subwat

Mechanical Engincer

THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certification No. 164/23

17 April, 2023 Page : 3 of &
Standard Barometer Tesled Barometar Carrection

Pressure (mbar} Pressure (mbar] (prituar)
101,56 1z A0.44
10113 o 0.3
100.68 1o 0.32
10M0.29 1010 [1F]
1007.21 1007 (3]
1007 60 1008
1008.38 1008 0.36
100758 1008 003
1008.32 1008 .32
1007 68 1008 Daz
1008.07 1008 007
1008.42 1008 0.42
1008.61 1003 038
1008.33 1009 05
1009.68 1010 -0.32
1009.64 100 016
1008.90 1010 00 1
1010.19 1010 0.9
1010.34 1010 0.34
1007.25 war 025

Avarage
Colibrated by : H:Sbmral.
Mr. Watcharapal Subwat

Mechanical Engineer

!
Oeiem U

wnanslainun

THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Banghok 10260 Tel. 081-454-2804,0-2399-0468

The Result of Calibration

Centification No. 184/23

17 April, 2023 Page : 4 of §
Standard Barometer Tested Barometer Camactian
Prassirs (mmHg) Pressure (mmHg) immitig)
758.73 780 07
758,54 758 054
758.07 58 .07
757.78 58 022
765,47 56 053
755,76 158 0.4

756 033

756.06 56 005
756,30 756 030
6587 56 -0.03
756,11 756 .11
756,58 756 038
56,52 756 057

67,08 vs7 0.06
757.32 Ts? DAz
T5T .44 757 0.44
57,43 757 049
7571.70 58 0.30
5782 758 018
75550 756 .50

Average

Calibrated by : }\B’hmr.pk_

Mr. Watcharapol Subwat

Mechanical Engineer




THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0460

The Result of Calibration

Certification No. 164/23

17 April, 2023 Poge : 5 of §
Standard Tamparature Sensor Reading
Temp. Reading Camection
c ‘¢ ‘c
4526 454 D4
3018 3.2 002
1632 183 .02

Calibrated by

}sﬁ;«"r?m?&
Mr, Watcharapol Subwat

Mechanical Engineer

tﬂﬂﬂ'ﬁ‘hjﬂ’waﬂ

THAI METEOROLOGICAL DEPARTMENT
4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2504,0-2309-0469

Calibration Certificate

Issued by: Calibration & Test Section : Mateorological Instruments Bureau

Dute of Issue 10 April, 2023 Certification No. 17623
Poge : 1 of §
Object : 'WIRELESS ANEMOMETER.
Manufaciurer : SCARLET
Type : WIRELESS RECEIWVER WL-21
WIND SENSOR 3 WL-21
Mig Code . WIRELESS RECEVER H 2301DR0O024
B = . e “

‘Customer 5 United Anahyst and Engineering Consultant Co. Lid.
81 Sol Udomszuk 41, Sukivamvit Road,
Bangchak, Prakanong, Bangkok 10260,

Calibration Condition : T 251 °C  Barometric Pressure 1007.5 hPa

NATIONAL STANDARD WIND TUNMNEL  :Thermal Anemometer 842 SN 91563
HOOK GAGE NGO 1425 : Wind Aloft Plotting Board
MN.L5.T, Tesl Reference Mumber 7317241480
: Ultirasonic Anemometsr Model DA-B50-3TV {sansor TR-90AH)
Serial Number 110730028 {sensor 120629588)
JAPAN QUALITY ASSURANCE ORGANIZATION
STANDARD THERMOMETER - Thaodar Friedrich : Dry No.B300/94 Wet No. B3804

© iesto, testo 645 Serial Mo. 02848057 : Thermaschneider Mo 818802

STANDARD BAROMETER : Digital Barometer Valsala, P

ﬂ Barometer ValgAld
Signgdl : I
M, B rams

]

Calibrated by : lr&ﬁ‘)tl;m?\
Mr. Wascharapol Subwal

Mechanical Engineer

THAI METEOROLOGICAL DEPARTMENT

4353 Sukbumvit, Bangnn, Banghok (0260 Tel, 081-454-2604,0-2309-0469

The Result of Calibration

Centification No, 17623

10 April, 2023 Page : 2 af 5
Standard HODK GAGE NO. 1425 TESTED ANEMOMETER
Ultrassnie Anemometer | Pressure | Vacsmm | Velocity Vielueity Correstion
e imcho H20 | ke 20 | mefser misee e
1.00 - - . 10 0.00
302 - - - 30 002
5.00 - - - 540 0.00
.04 - - [ 014
902 - 90 02
1102 - 1.0 002
13.01 - - - 130 0.01
1501 - - - 150 0.01
17.02 - - - 17.0 002
20,02 - - - 200 002
Wind Aloft Plolting Board.
US.DEPARTMENT OF COMMERCE WEATHER BUREAL
WIND DIRETION TESTED WIND DIRECTION

0 ]

] %0

180

270

Calibruted by : HDW

Mr. Watcharapal Subwar

Mechanical Engineer

THAI METEOROLOGICAL DEPARTMENT

4353 Suklumyit, Bangns, Banglkok 10260 Tel, 081-454-2804,0-2309-0469

The Result of Calibration

Certification No, 17623

10 April, 2023 Page : 3 of §
Standard Enrometer Tesied Barameter Corraction

Pressure Frassure

AT 013 oar
101343 013 043
101415 1014 015
1014.22 014 022
1008.63 1009 .63
1008.71 1008 an
009,55 ma 006
10031 1ata o3
10072 101 -0.28
100,60 0 030
001,47 011 047
101,21 1o o
1011.33 1o 033
1011.59 12 041
101189 1z 0,11
1012.40 103 -0.60
1008.64 0m 0.36
1008.60 1009 .20
1008.25 1010 078
1009.45 1090

Average
Calibrated by :
Mr. Watcharapol Subwat

Mechanical Engineer




THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certification No. 176/23

10 April, 2023 Poge : 4 of §
Standard Barometer Tasted Baromater Correction
Prassure Prassura
TG54 TED .06
TED3 760 013
TEO.ET 761 -0.33
760.73 61 0.7
s s 028
TET.3 757 0.34
57.52 757 052
78779 758 a2
758,10 758 010
15896 758 016
TEA.66 759 0.34
TEa.47 758 D47
758.58 758 044
TEA.75 758 0.25
rsa.e8 758 0,02
TE0.35 758 0.36
756,54 57 046
756,66 757 034
757.00 757 oo
75715 ST 015
Average

Calibrated by : HD
Mr. Watcharapal Subwat

Mechanical Engineer

THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certification No. 176/23

10 April, 2023 Poge : S of 5
Standard Temperature Sansor Reading
Tamp. Feading Corraction
¢ ¢ ‘c
4515 453 15
nos aa 0056
1532 15.4 0.08

Calibrated by =
H@‘}drmqu{\_

Mr. Watcharapol Subwat

Mechanical Engineer

Lenms‘hin'wqu

THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260  Tel. 081-454-2804,0-2399-046%

Calibration Certificate

Issued by: Calibration & Test Section : Meteorological Instruments Bureau

Date of lssue  15August, 2023 Centification No.  284/23
Page : 1 of 2
Object J ‘Wing speed and wind direction
Manufacturer : Lsl
Type : Dato Logges E-LOG 305  wind speed and wind direclion  DNA &21
Serial No. Dalo Logger 20070022 wind speed and wind direction 20040186
ID No. : No.16
Customear : United Anatyst and Engineering Consullant Co, Lid,

B1 Soi Udomsuk 41, Sukhumvit Road,

Bangchak, Prakanong, Bangkok 10260.
Calibration Condition : Temperature 251 °C  Bammelic Pressure 10125 hPa

MNATIONAL STANDARD WIND TUNMEL
: Thermal Anemometer 642 SN 91563
: HOOK GAGE NO 1425 Pitot Tube Theodaor Friedrichs Type 0800.0000 serial 3023
N.IS.T. Test Reference Number 731/241460
: Ultrasonic Anemaometer Model DA-B50-3TV {sensar TR-00AH)
Serial Mumber 110730029 (sensor 12‘92?9535]

ﬁﬂﬁ\
JAPAN QUALITY ASSURANCE ORGAMIZATION A".ﬁﬁ --?'i‘b
g R\

Calibrated by : Hﬁw Iﬁhv‘ti\ &

Signatory]
Mr. Watcharapol Subwat

Mechanical Engineer

THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certification No. 284/23

15August, 2023 Page : 2 of 2
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anememeter | Pressure | Vacumm | Pressure Velocity Correction
misee inches | inches [ misec misec
100 o - % 10 0.00
jo2 - . o 9 012
5.00 - - - 45 0.50
.04 = = = 69 014
o.02 - - = 8.6 042
1101 - - B 1.0 ool
13.01 = - = 126 041
15.01 - = = 150 ool
17.02 - c . 16.6 042
20.02 = - - 199 0.2
Wind Aloft Plotting Board.
US.DEPARTMENT OF COMMERCE WEATHER BUREAL
WIND DHRETION TESTED WIND DIRECTION
o o
o0 90
180 180
270

Calibrated by : N ‘]‘mm
g

Mr. Watcharmpol Subwat

Mechanical Engincer




List of Instrument Certificates for Environmental Quality Analysis

Certification Date of Due date of
No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator
No. Calibration Calibration*
1 |Analytical Balance FAT OIL AND GREASE Mettler Toledo AB204-S/FACT / 1129361010 National Food 2303074-001-01 27 May 23 25 May 24
Institute,Ministry of Industry,
Thailand
2 |Analytical Balance TOTAL SUSPENDED Mettler Toledo XSR205DU / C009071872 Technology Promotion 23MM112 26 Apr 23 25 Apr 24
SOLIDS Association (Thailand-Japan)
3 |DO Meter BIOCHEMICAL OXYGEN YSI 5100 / 11B 101863 Harikul Science HSU012C 1 Mar 23 29 Feb 24
DEMAND
4 |Hot Air Oven TOTAL SUSPENDED Memmert UF55 / B212.0411 Technology Promotion 23TM373 11 Apr 23 10 Apr 24
SOLIDS Association (Thailand-Japan)
5 |pH Meter pH YSI Environmental pH 100A / JC03345 Technology Promotion 23CH806 27 Jun 23 26 Jun 24
Association (Thailand-Japan)
6 |UV-VIS CHEMICAL OXYGEN Hitachi U-1900 / 2021-064 DQE Services Co.,Ltd. SP23-007 6 Jan 23 5 Jan 24
Spectrophotometer DEMAND

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

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

Certified Laboratory ISO/IEC 17025

Certificate Page 1 of 1




Wy, ‘\\\\\“l"fi;}t'
SN SN
SN % S
guarnssulBuLadSidaanIua M IS i% FEFTMNSSUTEILNIYaOSIdasmTuETHIS il%
ALEUSMSHauUIUENIS38aRNSSUaIMS ?"’w//.";\\\t‘\e{ LB e e UR S EERS T E ""4,,,//-;\\\:@3:
Foundation for Industrial Development National Food Institute gl Foundation for Indusirial Development National Food Instirute *ehilbs®
= ; NSC-TISI-TIS 17025 i NSC-TISI-TIS 17025
Food Incustral Lsboratory Sernvice Center CALIBRATION 0081 Food Iindustrial Laboratory Senice Cenfer CALIBRATION 0081
- - - - -
Calibration Certificate Calibration Report
Certificate No.: 2303074-001-01 Certificate No.: 2303074-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD. Equipment: Electronic Balance Manufacturer:  METTLER TOLEDO
quip
Address: 3 Soi Udomsuk 41, Sukhumvit Road, Model: AB204-5/FACT Resolution:  0.0001 g
Bangchack, Prakhanong, Bangkok 10260 Serial No.: 1129361010 ID No.: UAE.WAS.002/2552
Capacity: 220 g
Pagelof3 Date of Calibration: 26 May 2023 Page 2 of 3
Environment Condition: Ambient Temperature: 237 + 0.1 'C  Relative Humidity: 61 + 22 %
H . Place of Calibration: Room 108 Balance Room, UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD.
quipment: Electronic Balance
Condition of Equipment: Good Condition
Condition of This Results of Calibration:
Manufacturer: METTLER TOLEDO
1. Calibration Method: NFI Method W-MA-001  In-House Method based on UKAS Lab 14 : 2019
od | 2. Reference Standards:
.
Wndgl: AT, Reference Standard ~ Model ~ Serial No,  Calibrated By Certificate No.  Due Date
Standard Weight Class E2 1mg to 200g BS05567572 TCS M23040535 8 Apeil 2024
Serial No.: 1129361010 Instrument Model Serial No.  Calibrated By Certificate No. =~ Due Date
Thermo-Hygro Meter BOB-HL NFLETH 018/23 Quality Reborn QR23-0491 21 February 2024
ID No.: UAE.WAS.002/2552 3. This certification is traceable to SI UNIT

4. This certificate was certified only for the instrument we calibrated.
5. This result of calibration was found accurate as shown on date and place of calibration only.

er No.:
Ord o 2303074 Calibration Results:
¥ 1.Rep bility of Reading
Operation No.: 2303074-001
MNominal Value { g ) Standard Deviaticn of Reading {9)

Date of Receipt: 26 May 2023 100 0.000048

200 0.000048
Date of Calibration: 26 May 2023 2. Off-Center Error:

A mass of 100 g was placed and moved to various position on pan.
& The balance reading obtaired is given in the table.
Calibrated by  Mr.Pheraphat Tuanjit Approved by “G @ ",
Scientist ( Miss Prééyaporn Taengkarnkit ) @ >
Vice President, Department of Laboratory Services @ \@
Date of Issue: 29 May 2023 Responsible for the Technical Management Team 8 >
O

The uncertainties are for a confid probability of appr y 95% 1 3 3 i s & (Maximum Difference) 3
This Certificate is issued in accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation Scheme g bl s YR BLE & 3.0 8 Rt 0 ) Zq e
which has assessed the measurement capability of the laboratory and its traceability to recognized national standards and to the
units of measurement realized at the corresponding national standards laboratory. This certificate may not be reproduced other | 99.5996 | 99.9995 | 99.9995 | 99.9999 | 95.9999 | 99.5997 0.0003

than in full except with the prior written approval of the National Food Institute.

F-C5-012 Revision: 01 Date: 20-04-65

F-C5-009 Revision: 01 Date: 20-04-65




Sy,
FeannssuwELyadsidaaniuannis i%
AUELSMsSHZuUUEBNISI8anNSsSUaTms ’f,,//"/:\\'\\f g,
Foundation for Industrial Development National Food Institute At ) o D-JAPAN c“\‘x,q_“‘\*—\f//,_/h"—
Food Industrial Laboratory Senvice Center HRCARATION bog] TECHNOLOGY EROMUTION ASSOCIATION [THALANDIAE AR M
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES % 77=0F
- . 53414 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 Sl NSC-TISITIS17025
Calibration Report TEL 027730009 FAX 02710484 o
Cert.No.: 23MM112
Certificate N 2303074-001-01 s ey
ertificate No.: - = £ :
Equipment: Electronic Balance Manufacturer:  METTLER TOLEDO Certlﬁcate of Calibration
Model: AB204-5/FACT Resolution: 00001 g
Equipment : Electronic Balance
Serial No.: 1129361010 ID No.: UAE.WAS.002/2552
Capachty: 220 g Manufacturer : Mettler Toledo
Date of Calibration: 2 May 2023 Page 3 of 3
li Its: (Continued) Model : XSR205
il n Range: 0-200
- Serial No. : Co08071872
Calibration Adjustment: Internal Calibration
3. Departure from Nominal Value: ID No. = LUAE.WAD.0122563
Mominal Value Standard Value Average Reading Correction Uncertainty Coverage Factor Submitted by : United Analyst and Englneerlljg Consulant Co. Lid.
¥ 3 Soi Udomsuk 41, Sukhumvit Road,
! e — e — Bangchak, Phakhanong,
Unload 0.00000 0.0000 0.0000 0.000088 2.00 Bangkok 10260
0.01 0.01000 0.0100 0.0000 0.000088 2.00
0.05 0.05000 0.0500 0.0000 0.000088 200 Lacation Balance Room
0.1 0.10001 0.0999 0.0001 0.000088 200
0.2 0.20001 0.1999 0.0001 0.000088 2.00 Received order : 26 April 2023
05 0.50002 0.5000 0.0000 0.000088 2.00 Calibration Date : 26 fpr'l 2023
1 1,00000 1.0000 0.0000 0.000089 2.00 Ambient Temperature : 15 Cto40 C
2 2.00002 2.0000 0.0000 0.000089 2.00 Relative Humidity : 30 % to 80 %
5 5.00002 5.0000 0.0000 0.000090 2.00 Calibrated by : Man Pattanapongpaiboon
10 10.00001 9.9999 0.0001 0.000091 2.00
20 20.00003 20.0000 0.0000 0000095 2.00 Approved by :
50 50.00003 49.9999 0.0001 0.00011 2.00 Approved Signatory
70 70.00006 £9.9999 0.0002 0.00013 2.00 () Pornthippa Tameyakul
() Malee Butkruea
100 100.00006 99.9999 0.0002 0.00016 200 g
(,7) Suwit Imjai
150 150.00009 149.9999 0.0002 0.00021 2.00
200 200.00016 199.9998 0.0004 0.00028 2.00
Issue Date : 2 May 2023
] inti bhability of imately 95%
The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factor & , providing a The Uncertainties are for a confidence pro Iy 0L APIEOXIAT T
level of confidence of approximately 95 %. This certificate may not be reproduced other than in full, except with the prior written
7, p— Approval of the head of Corporate Services 3 : Equipment Calibration and Testing Services ‘l’j
F-CS-012 Revision: 01 Date: 20-04-65 l’t)ﬂa"l? ﬁquﬂu
A AAEEAS




Equipment : Electronic Balance Cert.No.: 23MM112
Condition As-Received : Used ltem Page: 2 of 3
Reference : 2304-04590C-1

Procedure used :-
Calibration were conducted using in-house calibration procedure CP-0OB01 according to direct
measurement method against standard weight.
Condition of this result of calibration
1. Reference standard instruments:-

Instruments Model Serial No. ID No. Test report No. Due date
1) Standard Weight Set (E2) 15884 24053 TORCOO7 MM-0010-22 20 Jan 2024

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

3. This result of calibration was made on requested at the point specified by customer.

4. This certificate is not certified for any commercial transaction.

5. This certification is traceable to the International System of Unit.

Result of calibration ( ) Without Adjustment ( * ) After Adjustment by Internal Calibration

Range capacity : 0 g to 81 g Resolution 0.00001 g
8 g to 220 g Resolution 0.0001 g
Before Adjustment :
Balance Measurement Coverage
Applied Weight Reading Correction Uncertainty Factor
(g) (g9) (g) (mg) (k)
80 80.00005 -0.00005 0.15 2.00
200 199.9999 +0.0001 0.29 2.00
After Adjustment :
1. Determination of the standard deviation of weighing machine (n=10)
Applied Weight Standard Deviation
(g) of Reading (g)
80 0.000007
200 0.00000

lﬂﬂﬂ’l‘i‘lﬂlmu

Equipment : Electronic Balance Cert.No.: 23MM112

Condition As-Received :  Used ltem Page: 3 of 3
Reference : 2304-04590C-1
Result of calibration 2 3 7 ‘ 3 /1
2. Effect of off center loading - 5 . " :
A mass of 100 g was placed to various position on the pan. N/ N/ @?ws:}
The weighing machine reading error obtained is given in the table e T
Position 1 Position 2 Position 3 Position 4 Position 5 off-center aml:I ct;ntral loading
(g) (9) g
-0{.50}01 -0(.0901}1 0.(0%1;0 -0.0001 -0.0001 0.0001
3. Departure from nominal value
Balance Measurement Coverage
Applied Weight Reading Correction Uncertainty Factor
(g9) (g) (g) (£mg) (k)
Unload 0.00000 0.00000 0.014 213
0.05 0.05001 -0.00001 0.015 209
0.1 0.10001 -0.00001 0.015 209
1 1.00001 -0.00001 0.018 2.04
5 5.00003 -0.00003 0.026 2.00
20 20.00006 -0.00006 0.045 2.00
50 50.00006 -0.000086 0.080 2.00
80 80.00004 -0.00004 0.15 2.00
100 100.0000 0.0000 0.18 2.00
150 150.0000 0.0000 0.29 2.00
200 200.0000 0.0000 0.29 2.00

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

-o0o-

wnms‘laimﬁmg!

- AdFAA~A




A

CERT.No.: H5-UD12C

Harikul Science Co.,Ltd.

Samsaennok , Huaikhwang, Bangkok 10310

Tel: 0-2274-2456 Fax: 0-2274-2443

Email; info@harikul.com www.harikul.com
Certificate of Calibration

& HARIKUL 694 Soi Ratchadanivet 24, Pracharatbamphen,
@ SCIENCE

Calibration Date : 1 Mar 23 Model 1 ¥S1 5100
Submitted by : United Analyst and Engineering Consultant Co., Ltd. SIN : 11B101863
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Probe : YSI1 5010
Phrakhanong, Bangkok.(Head office) SIN 1 22B100125
1D NO. Lo

Avg Room Temp : 20 °C
Avg Water Temp : 20 °C
Air Pressure : 760.00 mmHg

Air Temp ref : S/N. ED0522
Barometric ref  : S/N. E00522
Water Temp ref : S/N. 11431

Salinity : 0 ppt
Technician : Kittipong M.

Calibration Details
Calibration Point 100% air sat. (status) (status)

(@20 °C. DO = 9.09 mg/h)
Measurement 1 (ma/l) 9.09 (PASS) - -
Measurement 2 (mgll) 9.09 (PASS) - -
Measurement 3 (mafl) .09 (PASS) - -
Measurement 4 (mg/l} 9.09 (PASS) - -
Measurement 5 (mall) 9.09 (PASS) - -
Measurement & (mg/l) 9.09 (PASS) - -
Measurement 7 (mg/l) 9.08 (PASS) - -
Measurement 8 (mg/) 9.09 (PASS) - -
Measurement 9 (mg/l) 9.08 (PASS) -
Measurement 10 (mall} 9.09 (PASS) - -
Mean Measurement 9.09 mgfl - -
Inaccuracy 0.00 mg/l - -
Overall Status (PASS)

irer Sp 1]

Accuracy = +- 0.02 mgl

1) This certificate is issued based on the result that are found as shown on

date and place of test onhy.

2) The calibration procedure followed in accordance with Harikul Science Co., Ltd.
3) This result shall not be used for advertising purpose.

Technician Signature

(Kittipong Maekwong)

onas e tiwe e

(Supreecha Sumaritam)

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES % e
534/4 PATTANAKARN ROAD S01 18, SUANLUANG, SUANLUANG BANGKOK 10250 it

NSC-TISETIS1T025

TEL.0-2717-3000-29  FAX.0-2719-9484 CALIERATION 0028

Cert. No.: 23TM373

Page: 1of3
. . .
Certificate of Calibration
Equipment : Hot Air Oven
Manufacturer : Memmert
Model : UF 55
Serial No. : B212.0411
ID No. : UAE.WAD.005/2556
Submitted by : United Analyst and Engineering Consultant Co. Ltd.
3 Soi Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanong,
Bangkok 10260
Location : Lab Floor 2
Received Order : 11 April 2023
Calibration Date : 11 - 12 April 2023
Ambient Temperature : (26+10)°C
Relative Humidity : (B0 +30)%
Calibrated by : Krisda Malee
Approved by : ML
Approved Signatory
{ ;) Pornthippa Tameyakul
(¥ ) Malee Butkruea
{ ) Suwit Imjai
Issue Date : 24 April 2023
The Uncertainties are for a confidence probability of approximately 95%
This certificate may not be reproduced other than in full, except with the prior written
Approval of the head of Corporate Services 3 © Equipment Calibration and Testing Services.
1]
enansluemuAy

A 0053359




Equipment :

Condition As-Received :

Reference :
Procedure Used :-

Hot Air Oven
Used ltem
2304-01560C-1

Cert. No.: 23TM373
Page: 20of 3

Calibration were conducted using calibration procedure CP-OT02 according to direct measurement
method with Data Acquisition which connected with Resistance Temperature Detector ( RTD ) and
Thermocouple Type T.

The temperature scale used was based on ITS-90,
Condition of this result of calibration
1. Reference standard instrument:-

Instrument

1 ) Data Acquisition

Model
34972A

Serial No.
MY59003411

Cert. No.
22LM185

Due Date
26 Nov 2023

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

3. This certification is traceable to the International System of Unit.

Result of Calibration :-

Function of UUC* :
Fresh air setting :

(") Without Adjustment
Temperature Source

Close

Probe Installation Details :

a= 5.0 cm
b= 50 em
c= 50 em

Environment during calibration

SRR Beginning Finished
Temp. ( °C ) 27 28
REL Humid. (% ) 5 1
AC Supply ( Volt ) 221 220

Dimension of Chamber :

D=
W=

H
Capacity =

0.50
0.80
0.75
0.30

m
m
m
m?

Ref. Std. ID No.: @
Calibration Point

Position :[ (120to 180)°C | (104)°C
1 18-20TC-01 20RTD-2M1

2. 18-20TC-02 20RTD-2/2

3 18-20TC-03 20RTD-2/3

4 18-20TC-04 20RTD-2/4

5 18-20TC-05 20RTD-2/5

6 18-20TC-086 20RTD-2/6

7 18-20TC-07 20RTD-2/7

8 18-20TC-08 20RTD-2/8
9(ref) | 18-20TC-08 | 20RTD-2/9

Ny, .
1
tenanslueuA

a 1158261

Equipment : Hot Air Oven Cert. No.: 23TM373
Condition As-Received : Used Item Page: 3of 3
Reference : 2304-01560C-1
Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Close
Calibration| uuc* uuc* Temperature Temperature Overall |Coverage
Point Setting | Reading stability uniformity Variation| Factor
eyt ] tse) (£°C) (°c) (cy| k
104.0 104.0 104.0 0.054 0.59 0.95 2
120.0 120.0 | 120.0 0.12 0.89 1.5 2
180.0 180.0 | 180.0 0.12 1.5 2.5 2
Calibration Measured Temperature { °C ) =
D = Uncertainty
Point Position
{"C) 1 2 3 4 5 [ T 8 9 (ref.) (G
104.0 104.512 | 104.016| 104.542 | 104.407 | 103.704 | 103.729| 104.167 | 104.158 | 104.001 0.42
120.0 120.317 | 119.768) 120.524 | 120.232| 119.363| 119.209| 119.888 | 119.797 | 119.735 1.1
180.0 180.878| 179.819| 181.357 [ 180.871| 179.303 [ 179,132 180.230| 180.055 | 179.960 1.1

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

Temperature stability : One-half of the greatest maximum difference of measured temperature at any one sensor.
Temperature uniformity : The maximum difference of measured temperatures at any sensors and the measured
temperature at the reference location which are observed at the same time or at as close an observation time as
possible to determine the temperature pattern or homogeneity within the chamber under steady-state conditions.
Overall Variation : The Difference of the maximum and minimum measured temperatures throughout observation,
UUC* : Unit Under Calibration

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

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

-00o-

Nl .

tenasluemuAy
a 1158260
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) Jiae=NRE
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES % X\i§

AN
534/4 PATTANAKARN ROAD SOT 18, SUANLUANG, SUANLUANG BANGKOK 10250 (AN Y
NSC-TISI-TIS17025

TEL. 0-2717-3000-29 FAX.0-2719-9484 CALIERATION 0008

Cert.No.: 23CH806
Page.: 10f3

Certificate of Calibration

Equipment : pH Meter

Manufacturer : Ecosence

Model : pH100A

Serial No. : JC03345

ID No. : UAE.EFM.058/2562(ENV pH.07/61)

Condition As-Received: Used ltem

Received Date : 26 June 2023

Calibration Date : 27 June 2023

Reference : 2306-0831WSC-1

Submitted by : United Analyst and Engineering Consultant Co.,Ltd.

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

Ambient Temperature : (26 £ 2.5) °C
Relative Humidity : (50 = 15) %
Calibration Procedure : In - house method :

- CP-CH5 by direct measurement with standard
voltage calibrator and direct measurement with
certified reference material (CRM)

- CP-CHB8 by comparison with standard thermometer

Calibrated by : Warakorn Lerngagtrakul

Approved by : Q“\ﬂlu, .

Approved Signatory

( /) Malee Butkruea
( ) Saithip Meangmai
( ) Warakorn Lerngagtrakul

Issue Date : 29 June 2023

The Uncertainties are for a confidence probability of approximately 95%

This certificate may not be reproduced other than in full, except with the prior written

Approval of the head of Corporate Services 3 : Equipment Calibration and Testing Services.

enamsluamuny

Cert.No.: 23CH806

Page.: 20of3
Condition of this calibration result
1. Reference Standard Instrument  : -
Instrument Serial No. ID No. Cert. No. Due Date

1) Document Process Calibrator 54030042 130RC116 22E2769 24 Aug 2023

2) Ref. Standard Thermometer 4982054 110RC044 2211306 27 Oct 2023

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

- Traceable to National Institute of Metrology (Thailand), NIMT

2. Certified Reference Materials : The measurement results are traceable to Sl through CPA chem Ltd.,

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

Buffer Solution Manufacturer Lot No. Exp. date
pH 4.008 CPA chem 863832 28 Dec 2024
pH 6.986 CPA chem 863833 28 Dec 2023
pH 10.010 CPA chem 863835 28 Dec 2023

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

Calibration Results
Function : mV Measurement
Performing standard curve by Fluke at pH (4,7)(7,10)

Nominal Standard Uncertainty of Coverage
Unit Under Value Voltage Actual Reading Measurement factor
Calibration Input (+mV) K
pH mV mV pH
pH Meter 4.00 177.48 177 4.01 0.58 2.00
S/N.: JC03345 7.00 0.00 0 7.00 0.58 2.00
7.00 0.00 0 7.00 0.58 2.00
10.00 -177.48 -177 10.01 0.58 2.00
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DQE Services Co.Ltd.

DQE

Se fViCe S 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230
NEC-TIS:-TIS 17028
CALIBRATION 8404

Phone : +66 (0)2 538 2054, Email : dgeservicesinfo@gmail.com

Cert.No.: 23CH806
Page.: 30of3
Calibration Results
Function : pH Measurement
Performing three buffers standard curve by using buffer nominal pH (4,7)(7,10)
Unit Under Standard pH Actual pH | Actual mV Uncertainty of | Coverage
Calibration Buffer Solution Reading Reading | pH measurement| factor
(mV) () k
pH Electrode 4.008 4.01 173 0.0071 2.00
S/N.:220323SIA605377 6.986 6.99 0 0.0099 2.00
6.986 7.00 1 0.0099 2.00
10.010 10.01 -176 0.0085 2.00
Function : Temperature Measurement
(*) Without adjustment
This equipment was connected with Temperature Probe;
- Model : YS! Environmental
- Serial No. : 220323SIA605377
Dimension of probe;
- Length : 110 mm
- Diameter : 12 mm
- Immersion Depth : 100 mm
Calibration Standard uuc* Error Uncertainty of | Coverage
Point Temperature Reading measurement factor
(°C) (°C) (°Cc) (°c) (x°C) k
25.0 25.002 251 0.098 0.13 2.00
30.0 30.003 30.1 0.097 0.13 2.00
35.0 35.003 35.0 -0.003 0.13 2.00

Remark : - UUC* = Unit Under Calibration

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

-o0o-

CERTIFICATE OF CALIBRATION

Certificate No.:  SP23-007

Customer : United Analyst and Engineering Consultant Co.,Ltd. (Head Office)
Address : 3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
Location of calibration : Laboratory 315

Equipment :  UV-Vis Spectrophotometer
Manufacturer :  Hitachi

Model : U-1900

Serial No.: 2021-064

ID No. : UAE.WAS.006/2552
Received Date : 6 January 2023
Calibration Date : 6 January 2023

Issue Date : 10 January 2023

Condition Instrument :  Used
Calibrated by : - Approved by : g -
alibrated by : 1 m o pproved by : 5.",’.'8 T

{ Mr.Tanawut Rittidach ) ( Ms. Chonthicha Sangngern )

Technical Manager Quality Manager

The calibration result is applied only to the above calibrated item and was found accurate as shown on date and place of calibration only.

The measurement capability of the laboratory and its bility to recognized national

and to the unit of measurement realized at the corresponding

national standards laboratory. This certificate may not be reproduced other than in full except with the prior written approval of the DQE Services Co., Lid.
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DQE Services Co.,Ltd. DQE Services Co.,Ltd.
DQE SErVi ces 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230 DQE Sef\fices 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprac, Bangkok 10230
Phone : +66 (0)2 538 2054, Email : dgeservicesinfo@gmail.com ::5;-:1“1‘!;"1% Phone : +66 (0)2 538 2054, Email : dgeservicesinfoi@gmail.com L pie sk
REPORT OF CALIBRATION REPORT OF CALIBRATION
Certificate No.:  SP23-007 Page 2 of § Certificate No. : SP23-007 Page 3 of 5
Environment Condition : Ambient Temperature 25+ 5 e Calibration Results : Without adjustment
Relative humidity 55 +20 %RH Photometric Accuracy :
Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage factor
Calibration method : In-house method CP-01 Based on ASTM E275-08
(nm.) (Abs) (Abs) (Abs) (Abs) k
Certified Reference Materials : 5 — SSee . e
430 0.5787 0.575 0.0037 0.0031 2.00
Material Serial No. Certificate No. Due date 1.0490 1.044 0.0050 0.0029 2.00
2.1900 2.181 0.0090 0.0080 2.00
Absobance Standard set 25760 95935 22 October 2023 0.0000 0.000 0.0000 0.0028 2.00
o 0.5607 0.558 0.0027 0.0034 2.00
Absobance Standard set 25757 95929 22 October 202
== 1.0247 1.021 0.0037 0.0035 2.00
Wavelength Standard set 25806 95916 22 October 2023 2.1229 2115 0.0079 0.0081 2.00
0.0000 0.000 0.0000 0.0028 2.00
Wavelength Standard set 25758 95915 22 October 2023 0.5236 0.520 0.0036 0.0030 2.00
465
0.9634 0.961 0.0024 0.0029 2.00
Traceability This certification is traceable to the International System of Unit maintained at National - 1.9763 1.968 0.0083 0.0070 2.00
3 0.0000 0.000 0.0000 0.0028 2.00
Institute of Standards and Technology (NIST) through Starna Scientific Limited
s4s1 0.5191 0.518 0.0011 0.0031 2.00
Spectral Band Width of UUC: 4.0 nm. 1.0003 1.000 0.0003 0.0033 2.00
1.9987 1.993 0.0057 0.0084 2.00
Scan Speed of UUC : 200 nm/min 0.0000 0.000 0.0000 0.0028 2.00
Sl 0.5523 0.552 0.0003 0.0030 2.00
Scan Interval of UUC: 0.1 nm. 1.0809 1.082 -0.0011 0.0030 2.00
2.0391 2.031 0.0081 0.0080 2.00
Resolution of UUC : Photometric  0.001 Abs.
" eromemne : 0.0000 0.000 0.0000 0.0028 2.00
Wavelength 01 St i 0.5601 0.562 -0.0019 0.0032 2.00
1.0512 1.052 -0.0008 0.0030 2.00
] ]
1.9294 1.923 0.0064
anasluniugu whdsluastify
FM-T08-02 ROI 1/11/2021 FM-708-02 RO1 1/11/2021




DQE Services Co.,Ltd.
e 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230
DQE Services
Phone : +66 (0)2 538 2054, Email : dgeservicesinfo@gmail.com Nac:TkTE freas
REPORT OF CALIBRATION
Certificate No. : SP23-007 Page 4 of 5
Photometric Accuracy :
Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage factor
(nm.) {Abs) (Abs) {Abs) (Abs) k
ae 0.0000 0.000 0.0000 0.0050 2.00
0.7478 0.743 0.0048 0.0057 2.00
287 0.0000 0.000 0.0000 0.0050 2.00
0.8686 0.861 0.0076 0.0059 2.00
%13 0.0000 0.000 0.0000 0.0050 2.00
0.2912 0.291 0.0002 0.0051 2.00
- 0.0000 0.000 0.0000 0.0050 2.00
0.6448 0.639 0.0058 0.0055 2.00
]
tanasluauay

FM-708-02 ROT 171172021

DQE Services Co.,Ltd.
DQE ¢ 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230
Services :
Phone : +66 (0)2 538 2054, Email : dgeservicesinfo@gmail.com ARG TRETI TR
REPORT OF CALIBRATION
Certificate No. : SP23-007 Page 5of5
Wavelength Accuracy
CRM:s Values UUC Reading Correction Uncertainty Coverage factor

(nm.) (nm.) (nm.) (nm.) k

241.54 240.8 0.74 0.18 2.00

279.40 278.5 0.90 0.18 2.00

288.70 288.0 0.70 0.18 2.00

33422 3335 0.72 0.18 2.00

361.26 360.5 0.76 018 2.00

418.48 417.8 0.68 0.21 2.00

446.70 445.9 0.80 0.18 2.00

453.20 4525 0.70 0.18 2.00

460.06 459.5 0.56 0.18 2.00

536.90 536.0 0.90 0.18 2.00

637.94 637.1 0.84 0.18 2.00

440.74 440.0 0.74 0.18 2.00

472.22 471.5 0.72 0.18 2.00

513.70 513.0 0.70 0.18 2.00

528.72 528.0 0.72 0.18 2.00

574.60 574.0 0.60 0.18 2.00

585.48 584.6 0.88 0.20 2.00

684.63 684.0 0.63 0.18 2.00

740.27 740.0 0.27 0.20 2.00

748.28 747.5 0.78 0.18 2.00

807.16 806.5 0.66 0.18 2.00

879.70 879.0 0.70 0.18 2.00
Remark : - UUC = Unit Under Calinration

= NiA = Not Avaiable
- The result inty of U is sinted as the standard inty of lied by the coverage factor & ,

which for a normal distribution corresponds 1o a coverage probability of approximately 95%

R nasluniuay
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Using Equilibrium Headspace Analysls. SW-846 Method 50214, 2014,
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et | e
41 | oot 1) Ligsighiiep jg-Exiraetionn Gas Chromatographic | B Riipe | Purge and Trap Gas Chrematographic/Mass
= | Spectrometric Method
Mef] 57 | Dieldrin

1} temy Gas Chromatographic
Me e M’“
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58 | Diethyl phthalate Liquid-Liquid Extraction, Gas Chromatographic/Mass 70 | Heptachlor epoxide 1) Liguid-Liquid Extraction, Gas Chromatographic
Spectrametric Methad'™ Method'®!
59 | 2,0-Dimethylphensl Liquid-Liquid Extraction, Gas Chromatographic/Mass 2) Liquid-Liguid Extraction, Gas Chromatograghic/
Spectrometric Method' Mass Spectrometric Method'®
60 | 2,4-Dinitrophenal Liquid-Liguid Extraction, Gas Chromatographic/Mass T1 | Hexachlorobenzene | Liguid-Liquid Extraction, Gas Chromatographic/
Spectrometric Methed™ Mass Spectrometric Method™
61 | 2.4-Dinitratcluense Liquig-Liquid Extraction, Gas Chramatographic/Mass 72 | Hexachloro-1,3-butadiene Purge and Trap Gas Chromatographic/Mass
Spectrometric Method'™ Spectrometric Methad'®
62 | 26-Dintrotoluene Liquid-Liguid Extraction, Gas Chromatographic/Mass 73 | n-Hexane Purge and Trap Gas Chromatographic/Mass
Spectrametric Method! Spectrometric Method™
63 | Di-n-Octyl phthalate Liguid-Liquid Extraction, Gas Chromatographic/Mass Té | a-HCH 1) Liquid-Liguid Extractien, Gas Chromatograghic
Spectrometric Method™ Method"
64 | Endosulfan 1} Liquid-Liguid Extraction, Gas Chromatographic 2} Liquid-Liquid Extraction, Gas Chromatographic/
Methad!! Mass Spectrametric Method®!
2) Liquic-Liguid Extraction, Gas Chromatographic/ 75 | B-HCH 1) Liquid-Liquid Extraction, Gas Chromatographic
Mass Spectrometric Method™ Method™
65 | Endrin 1) Liguid-Liguid Extraction, Gas Chramatographic 2) Liguld-Licuid Extraction, Gas Chramatographic/
Methad!! Mass Spectrometric Methad
| | 2) Liquid-Liguid Extraction, Gas Chromatographic/ 76 | y-HCH 1) Liquid-Liguid Extraction, Gas Chromatograghic
| Mass Spectrometric Method*! Method®!
66 ! Ethylbenzene J: Purge and Trap Gas Chromatographic/Mass 2) Ligquid-Liquid Extraction, Gas Chromatographic/
! | Spectrometric Method'™! Mass Spectrometric Method!™
67 | Fluoranthene 1 Liquid-Liquid Extraction, Gas Chrematograghic 77 | Hexachlorocyclopentadiene | Liquid-Liquid Extraction, Gas Chromatoeraphic/
| Method™ Mass Spectrometric Methad'™
i 2) Liguid-Liquid Extraction, Gas Chromatographic/ T8 | Hexachloroethane Liquid-Liquid Extraction, Gas Chromatographic/
| Mass Spectrometric Method! | Mass Spectrometric Method™
&8 | Fluorene 1) Liguid-Liquid Extraction, Gas Chromatographic T8 | Indenol1,2,3-cd)pyrene Liguid-Liquid Extraction, Gas Chromatagraphic/
Method™! Mass Spectrometric Method™ |
2) Liguid-Liquid Extraction, Gas Chromatographic/ B0 | Isophorone Liquid-Liquid Extracticn, Gas Chromatographic/
Mass Spectrometric Method™ Mass Spectrometric Method'
69 | Heptachlor 1) Liquid-Liquid Extraction, Gas Chromatographic 81 | Lead 1) Digestion, Direct Alr-Acetylene Flame Method!®
Method™ 2) Digestion, Electrathermal Atomic Absorption
5 | | ) Difetbop mohyctively To Flasma Meﬂ:‘&: ] <ol
S O MHIGIADY
70 Heptachlor epodde... B2 Manganese...
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B2 | Manganese 1) Digestion, Direct Air-Acetylere Flame Method™ 6 | Polychlorinated Bipheryls 1) Liquid-Liquid Extraction, Gas Chrematographic
2) Digestion, Electrothermal Atomic Absorption - PCB 1016 Method™
Spectrometric Method™! - PCB 1221 2) Liquid-Liquid Extraction, Gas Chromatographic/Mass
| 3) Digestion, Inductively Coupled Flasma Method™ - PCB 1232 Spectrometric Methad'™
83 | Mercury | Digestion, Cold-Vapor Atomic Absorption Spectrometric - PCB-1242
| Method* - PCB-1248
84 | Methanol | Purge and Trap Gas Chromatograghic/Mass - PCB-1254
| Spectrometric Method™ | - PCB-1260
85 | Methesyehlor Liguid-Liquid Extraction, Gas Chromatographic Method'™ 97 | Pentachlorophencl Liquid-Liguid Extraction, Gas Chromatographic/Mass
86 | Methyl bromide Purge and Trap Gas Chromatographic/Mass Spectrometric Methad'
Spectrometric Method® 98 |pH Electrometric Method'®
B7 | Methylene chloride Purge and Trap Gas Chromatographic/Mass 9% | Phenanthrena 1) Liquid-Liguid Extraction, Gas Chromatographic
Spectrometric Method™ Method!™
B8 | 2-Methylphenol Liquid-Liquid Extraction, Gas Chromatographic/Mass 2) Liguid-Liguid Extraction, Gas Chromatographic/Mass
Spectrometric Method™ Spectrametric Methad™
89 | 2-Methylnaphthalene 1) Liguid-Liquid Extraction, Gas Chromatographic 100 | Phenol 1) Distillation, Chloroform Extraction Mathad!
Methad!! 2) Liquid-Liguid Extraction, Gas Chromatographic/
2) Liquid-Liguid Extraction, Gas Chromatographic/Mass Mass Spectrometric Method™
Spectrometric Method! | 101 | Pyrene 1) Liquid-Liquid Extraction, Gas Chromatographic
90 | Methyl tert-butyl ether Purge and Trap Gas Chromatographic/Mass | Methad™
Spectrometric Method™ 2) Liquid-Liquid Extraction, Gas Chromatographic/Mass
91 | Naphthalene 1) Liquid-Liguid Extraction, Gas Chramatographic Spectrometric Method!
Method" 102 | Selenium 1) Digestion, Hydride Generation/Atomic Absorption
2) Liguid-Liquid Extraction, Gas Chromatographic/Mass | Spectrometric Method™
Spectrometric Methad™ 2) Digestion, Inductively Coupled Plasma Method!
92 | Nickel 1) Digestion, Direct Ai-Acetylens Flame Methad™! 103 | Silver Digestion, Inductively Coupled Plasma Methad™
2) Digestion, Electrothermal Atomic Absorption 104 | Styrene Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™ | Spectrametric Method
3) Digestion, Inductively Coupled Plasma Method"! 105 | 1,1,22Tetrachloraethane | Purge and Trap Gas Chromatographic/Mass
93 | Nitrobenzene Liquid-Liquid Extraction, Gas Chromatographic/Mass Spectrometric Method!
Spectrometric Method" 106 | Tetrachloroethylene
94 | N-Nitrosadiphenylamine Liguertipm I?ﬁhp s Chromatographic/Mass [ "
. Spe H H hithid: o
95 | N-Nitrosadi-n-propylamine Liq.,up a&mm 107 | Toluene
SpeSEHMAL P S IR - | 5
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108 | Toxaphene 1) Liquid-Liguid Extraction, Gas Chromatographic 124 | p-¥ylene | Purge and Trap Gas Chromatographic/Mass
Method® | Spectrometric Method™!
2) Liguid-Liguid Extraction, Gas Chromatographic/Mass 125 | Xylene (Total) | Purge and Trap Gas Chromatographic/Mass
Spectrometric Method®™ | Spectrometric Method™
109 | TPH ICs- Ca) 1) Purge and Trap, Gas Chromatographic Methed!'#! 126 | Zinc | 1) Digestion, Direct Air-Acetylene Flame Methed™
2) Purge and Trap, Gas Chromatographic/Mass | & Digestion, Electrothermal Atomic Abserption
spectrometric Method2 | Spectrometric Method™!
110 | TPH (Coa- Cag Separatory Funned Liquid-Liquid Extraction, Gas | 3) Digestion, Inductively Coupled Plasma Methad
Chromatographic Method'*2:!
111 | TPH (Cyp6- Cas) Separatory Funnel Liquid-Liquid Extraction, Gas = PR -
Chromatographic Method®2! FFhase
112 | 1,24-Trichlorobenzene Purge and Trap Gas Chromatographic/Mass 1| Antimony Isokinetic Sampling, Digestion, Inductively Coupled
Spectrometric Method™ Plasrma Method™
113 | 1,1,1-Trichloroethane Purge and Trap Gas Chromatographic/Mass 2 | Arsenie 1) lsakinetic Sarnpling, Digestion, Hydride
Spectiometric Method Generation/Atomic Absorption Spectrometric Method™
114 | 1,1,2-Trichloroethane Purge and Trap Gas Chromatographic/Mass 2) lsokinetic Sampling, Digestian, Inductively Coupled
Spectrometric Method™ Plasma Method!™
115 | Trichloroethylene Purge and Trap Gas Chromatographic/Mass 4 | Cadmium 1) lsokinetic Sampling. Digestion, Direct Air-Acetylene
| Spectrometric Method'™ Elame Method™
116 | 2,4,5-Trichlorophencl Liguid-Liquid Extraction, Gas Fhromatographica" 2) lsakinetic Sampling, Digestion, Inductively Coupled
Mass Spectrometric Methad'® Plasma Methad™
117 | 2,4,6-Trichlorophenol Liguid-Liquid Extraction, Gas Chromatographic/ 4 | carbon Moneside Instrumental Analyzer Method™
Mass Spectrometric Method” Chilori Isokinetic Sampling, lon Chromat hi hod™!
118 | 1,35-Trimethylbenzene Purge and Trap Gas Chromatographic/Mass £ | gk SRS TS ) ST iRk
Spectrometric Method™ & | Chromium 1) Isokinetic Sampling, Digestion, Direct Air-Acetylene
| 119 | Vanadium Dégestion, Inductively Coupled Plasma Method™ Flame Method®!
120 | vinyl acetate Purge and Trap Gas ChiomatographidMass i:;::;n:;i::drﬁ?lmg' Dhgestian; Inkhctfiei Couplad
! : Spectrometric Method'! . 7 | Cobalt lsokinetic Sampling, Digestion, Inductively Coupled
121 | Vimd chloride Purge and Trap Gas Chromatographic/Mass I
; ol
S B | Copper 1) Isckinetic Sampling, Cigestion, Direct Alr-Acetylene
122 | m-Xylene Purge and Trap Gas Chromatographic/Mass
Spectrometric Method!™
123 | o-Xylene ”ETTatngm]pmdMass f— |
e e mﬂ-@t" 9 | Crescl
CORSULIART COlPANY LiluTen
124 p-¥ylene... 10 Dickins/Furans...
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10 | Dicxins/Furans Isokinetic Sampling™ i i ket
11 | Hydrogen Chloride Isokinetic Sampling, lon Chromatographic Method™! L ey 1] Waste Extraction, Separatory Funnel L?quid-LIquid
i _ o Extraction, Gas Chramategraphic Method 292
12 | Hydragen Fluaride Izckinetic Sampling, lon Chromitographic Methad 2) Ultrasonic Extraction, Gas Chromatographic
13 | Hydrogen Sulfide Absorption Sampling, lodometric Method'™ Methed!21!
14 | Lesd 1) lsokinetic Sampling, Digestion, Direct Alr-Acetylena 2 | Antimony Digestion, Inductively Coupled Plasma Method ™
| Flarne Method™ | 3 | Arsenic 1) Waste Extraction, Digestion, Hydride
2) Isokinetic Sampling, Digestion, Inductively Coupled | Generaticn/Atomic Absorption Spectrometric
Plasma Method™ Method®618
15 | Manganese 1) Isckinetic Sampling, Digestion, Direct Air-Acetylene 2) Waste Extraction, Digestion, Inductively Caupled
Flame Method™ Plasma Method®513
2) Isokinetic Sampling, Digestion, Inductively Coupled | 3) Digestion, Hydride Generation/Atomic Absorption
Plasma Method®! Spectrometric Methad ™
16 | Mercury Isokinetic Sampling, Digestion, Cold-Vapor Atomic 8) Digestion, Inductively Coupled Plasma Method™
Absorption Spectrametric Methed™ 4 | Barium 1} Waste Extraction, Digestion, Inductively Coupled
17 | Nickel 1) Isckinetic Sampling, Digestion, Direct Air-Acetylene Plasma Method 281
Flame Method®™ 2) Digestion, Inductively Coupled Plasma Methad™
2) Isckinetic Sampling, Digestion, Inductively Coupled 5 | Beryllium 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method™! Plasma Method 419
18 | Cpacity fingetmann’s Method!! 2) Digestion, Inductively Coupled Plasma Method"™ ™
19 | Owides of Nitrogen 1) Absorption Sampling, Phenaldisulforic acid Method™ & Cadmium 1) Waste Extraction, Digestion, Flame Atemic Absorption
2) Instrumental Analyzer Method™ Spectrometric Method 514
20 | Selenium 1) Isckinetic Sampling, Digestion, Hydride £} Waste Extraction, Digestion, Inductively Coupled
Generation/Atomic Absorption Spectrometric Methad™ Plasma Method 643
| 2) Isckinetic Sampling, Digestion, Inductively Coupled 3) Digestion, Flame Atomic Absorption Spectrometric
| Plasma Method™ Method'"44
21 | sulfur Dicsdde 1) Absarption Sampling, Barium-Thaorin Titrimetric 4) Digestion, Inductively Coupled Plasma Methad ™
| Method™ | 7 | Chlerdane | 1) Waste Extraction, Separatory Funnel Liquid-Liquid |
2) instrumental Analyzer Method™! | Extraction, Gas Chromatographic Method 2921 [
| 22 | Sulfuric Acid Isokinetic Sampling, Barlum-Thorin Titrimetric Method™ i 2 Ultrasenic Extraction, Gas Chromatographic
23 | Total Suspended Particulate | Isokinetic Sampling, Gravimetric Method!® | | Methoc " I
et . B ;
24 | vanadium S¥on, Inductively Coupled B Chrorriunt ;:)Waste Erh.achan. Dlgest;!on. Flame Atomic Absarption .
o 2 " . 5 ¥
| 25 | xylene ) SR amclnanancham b abHOG RO ‘ o @ﬁ 'ﬁﬁ*lyﬁ"gg]"%
|3 2) ERUBIHRSH SRR Bbs Chromatographic Method ™ v . e MQM—Q_
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3) Dig;?stiun. Flame Atomic Absarption Spectrometric 15 | DDE 1) Waste Extraction, Separatory Funnel Liquid-Liquid
Method™! Extraction, Gas Chromategraphic Methog?®2
4) Digestion, Inductively Coupled Plasma Method!™ 2) Ulwrasonic Extraction, Gas Chromatagraphic
9 | Chromium (1) 1) Waste Extraction, Digestion, Flame Atomic Absorption Methog! 421
Spectrometric Method, Waste Extraction, Colorimetric 16 |DOT 1) Waste Extraction, Separatory Funnel Liquid-Ligquid
Methad; Caleulation'541 Extraction, GGas Chromatographic Method™#% |
2) Waste Extraction, Digestion, Inductively Coupled 2) Ultrasonic Extraction, Gas Chromatographic l
Plasma Method; Waste Extraction, Colerimetric Methad; Method" 1%
Calculation™41%44 17 | Dieldrin 1) Waste Extraction, Separatory Funnel Liquid-Liquid
3) Digestlon, Flame Atomic Absorption Spectrometric | Extraction, Gas Chromatographic Method! ™
Method; Alkaline Digestion, Colorimetric Method; | &) Ultrasanic Extraction, Gas Chromatographic
Calculation( 41416 Method"04
4) Digestion, Inductively Coupled Plasma Method; 18 | Endrin 1) Waste Extraction, Separatory Funnel Liguid-Liquid
Alkaline Digestion, Colormetric Method; Extraction, Gas Chromatographic Method®#!
Calculation(* 2151 2) Ultrasanic Extraction, Gas Chromatographic
10 | Chramium () 1) Waste Extraction, Colarimetric Method®1 Methog! !
2) Alkaline Digestion, Colorimetric Method™! 19 | Heptachlor 1) Waste Extraction, Separatory Funnel Liquid-Liquid
11 | Cobalt 1) Waste Extraction, Digestion, Inductively Coupled Extraction, Gas Chromatographic Methog™#24
Plasma Method®1 2) Ultrasonic Extraction, Gas Chromatographic
2} Digestion, Inductively Coupled Flasma Method™' Methad!®#!
12 | Copper 1} Waste Extraction, Digestion, Flame Atomic Absorption 20 | Lead 1) Waste Extraction, Digestion, Flame Atomic Absorption
Spectrometric Method®4' Spectrometric Method™
2) Waste Extraction, Digestion, Inductively Coupled 2) Waste Extraction, Digestion, Inductively Coupled
Plasma Method#413 Plasma Method?612 |
3) Digestion, Flame Atomic Absorption Spectrometric 3) Digestion, Flame Atomic Absorption Spectrometric |
Method ™9 Method™4
4) Digestion, Inductively Coupled Plasma Methad(™*! 8) Digestion, Inductively Coupled Plasma Method ™
13 | 24D 1) Waste Extraction, Separatory Funnel Liguid-Liquid 21 | Lindane 1) Waste Extraction, Separatery Funnel Liquid-Liquid
Extraction, Gas Chromatographic Methad™##! Extraction, Gas Chromatographic Method#%
| 2) Ultrasonic Extraction, Gas Chromatographic 2) Ultrasonic Extraction, Gas Chromatographic
| Method 102 Mathod!e8
14 | DOD 1) Waste Extraction, Separatary Funnel Liguid-Liquid 22 | Mercury | 1) Waste Extraction, Digestion, Cald-Vapor Atomic
g f_;f’:;raphi: Method?## Ay SN ETIETEA Methadt? S—
2 "maiﬁ ) 2) Wdstdy Eitrdrtion, tion, Inductively c:lgzl?
| e are b . waﬁuu.lgﬂﬂa
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15 DOE... 3) Digestion,...
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| 3) Digestion, Cold-Vapor Atomic Absorption -22455-
Spectrometric Method™®! Pentachlorobiphenyl
4) Digestion, Inductively Coupled Plasma Method™ |- 23306
5) Thermal Decompesition Amalgamation and Atomic Pentachlorabiphenyl
Absorption Spectrometric Method™ -2,23445-
23 | Methaxychlor 1) Waste Extraction, Separatory Furinel Liguid-Liguid Hesxachlorobiphenyl
Extraction, Gas Chromatographic Method2%2 |- 22.34.55-
2) Ultrasonic Extraction, Gas Chromatographic | Hexachlorobiphenyl
Method %! |-2,2.355 6
24 | Maolybeenum 1) Waste Extraction, Digestion, Inductively Coupled | Hexachlorobiphenyl
Plasma Method**"! |-2244855
2) Digestion, Inductively Coupled Plasma Methad™ | Hexachlorobiphenyl
25 | Nickel 1) Waste Extraction, Digestion, Flame Atomic Absorption - 2233445
Spectrometric Method®5 Heptachlarobiphenyl
2) Waste Extraction, Digestion, Inductively Coupled -22384'55-
Plasrma Method?4!%! Heptachlorobiphenyl
3) Digestion, Flame Atomic Absorption Spectrometric S2TIANS 6
Method" 1! Heptachlorobiphenyl
| 4) Digestion, Inductively Coupled Plasma Method™' -223455 6
26 | Polychlorinated Bipheryls i 1) Waste Extraction, Separatory Funnel Liquid-Liquid Heptachiorobipheryl
| - Araclor 1016 | Extraction, Ges Chromatographic Method292% -2233448556
| - Aroclor 1221 2) Ultrasenic Extraction, Gas Chromatographic Nenachlorabipheryl
- Aroclor 1232 M.e{hocf“‘”]:}‘ W_T)"g 27 | Pentachlorophenol 1) Waste Extraction, Separatory Funnel, Liquid-Liquid
- Aroclor 1242 Extraction, Gas Chromatographic/Mass Spectrometric
- troclor 1248 Method2# 28
- Aroclor 1254 2) Ultrasonic Extraction, Gas Chromatographic/tass
- Aroclor 1260 Spectrometric Method!!228
- 2-Chlorobiphenyl 28 | pH Electrametric Methad ™2
- 2,3-Dichlorobiphenyl 29 | Selenium 1) Waste Extraction, Digestion, Hydride

- 22,5 Trichlorobiphenyl

- 2,4 5-Trichlorcbiphenyl

- 2,235 Tetrachlorobiphenyl
- 2,255 Tetrachlorobipharmyl
- 2,3 4,4 Tetrachlorobipheryl
-22345-
Pentachlorobiphemd

CRUTRLNELE

-22455.,

Generation/Atomic Absorption Spectrometric
Method>62%
| 2) Waste Extraction, Digestion, Inductively Coupled

Sogriemasetbeies o HHI1DNADY

) EREUYIAN BRMERKIAT Coupled Plasma Method™ Byl
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30 | Silver 1) Waste Extraction, Digestion, Inductively Coupled 3| Aldrin 1) Ultrasonic Extraction, Gas Chromatographic
Plasma Method®®' | Method!042
2) Digestion, Inductively Coupled Plasma Methad” ¥ 2) Ultrasenic Extraction, Gas Chromatographic/Mass
31 | Thatlium 1) Waste Extraction, Digestion, Inductively Coupled Spectrometric Metheog!!%241
Plasma Method™' 4 | Anthracene 1) Ultrasenic Extraction, Gas Chromatographic
2) Digestion, Inductively Coupled Plasma Method ™ Methog!i2e
32 | Toxaphene 1) Waste Extraction, Separatory Funrel Liguid-Liquid 2) Ultrasonic Ext_ractlon. Gas Chromatographic/Mass
Extraction, Gas Chromatographic Method®#2% Spectrometric Method!224
2) Ultrasonic Extraction, Gas Chromatographic 5 | Antimony Digestion, Inductively Coupled Plasma Method ™3
Method!*#! & | Arsenic 1) Digestion, Hydride Generation/Atamic Absorption
33 | Trichlorcethylene 1) Waste Extraction, Purge and Trap, Gas Spectrometric Method™!
Chromatographic/Mass Spectrometric Method™!=! 2) Digestion, Inductively Coupled Plasma Method?™ ¥
2} Purge and Trap, GasIChr_omamgraphidMass | T |Atrazine Ultrasanic Extraction, Gas Chromategraphic/Mass
Spectrometric Method"*# | Spectrometric Method! 1024
34 | Vanadium 1} Waste Extraction, Digestion, Inductively Coupled & | Barium Digestion, Inductively Coupled Flasma Method™
26131 |
Plasma Method . 9 | Benzlalanthracene 1) Uttrasonic Extraction, Gas Chromategraphic |
2) Digestien, inductively Coupled Plasma Method ™ Method02 |
35 | Zinc 1) Waste Extraction, Dlge:‘t:?n, Flame Atomic Abscrption 2) Ultrasonie Extraction, Gas Chromatographic/Mase
Spectrometric M.ethnd .- | Spectrometric Methad! %41
2) Waste Extractluzir:;:D’ugEstmn. Inductively Coupled T — B il Trui G E G A s
Plasrna Method . I ) Spectrometric Methad! 22
3 Dlges:l::. Flame Atomic Absorption Spectrometric 11 | Benzolbiflucranthene 1) Ultrasanic Extraction, Gas Chromatoaraphic
Mot Methog!*024

4} Digestion, Inductively Col Plasma Method™*
) Digestion, ndu y Coupled 2) Ultrasonic Extraction, Gas Chromatographic/Mass

Spectrometric Method ™25

.Dfl‘u c o 12 | Benzolkifluoranthene 1) Ultrasonic Extraction, Gas Chromatoeraphic
dfu ArTHAie ATt | Mathad!io
1 Acenaphthene 1} Ultrasonic Extraction, Gas Chromatographic | [ £) Ultrasonic Extraction, Gas Chromatographic/Mass
Method"24 Spectrometric Method! 2
2) Ultrasonic Extraction, Gas Chromatographic/Mass 13 | Benzoic acid Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!24 Spectrometric Method!!%!
2 | Acetone Bqraphic/Mass 14 | Benzola)pyrene 1) Ultrasonic Extraction, Gas Chromatographic
= .
. e 5 o o% ! g o%‘.--——
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3 Aldrin.., 15 Benzolgh,lperylene...
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15 | Benzolgh,iperylens 1) Ultrasonic Extraction, Gas Chromatographic 31 | Chloroform Purge and Trap, Gas Chromatographic/Mass
Method!1022! Spectrometric Methad!*4%
2) Ultrasonic Extraction, Gas Chrematagraphic/Mass | 32 | 2Chioreghenct Ultrasonic Extraction, Gas Chromatographic/Mass
: Spectrometric Methed" 2% Spectrometric Method!'828
16 | Beryllium Digestion, Inductively Coupled Flasma Method ™ 33 | Chromium 1) Digestion, Flame Atomic Absarption Spectrametric
14
17 | Bist2-chloroethylisther Ultrascric Extraction, Gas Chiomatographic/ass Methad )
Spectrometric Method ™! . 2) Digestion, Inductively Coupled Plasma Method™ ¥
18 | gis2-ethylhexylphthalate | Ultrasonic Extraction, Gas Chromatagraphic/Mass 34| Chrodnium (1D 1) Digestion, Flare Atomic Absorption Spectrometric
Spectrometric Method! 1238 Method; Alkaline Digestion, Colorimetric Method;
iy TAI81]
19 | Sromodichloromethane Purge and Trap, Gas Chromatographic/Mass Caloiation
Spectrometric Method! 12 2 D'qiestio.n. |r|.ducti\-'Ely Coupled Plasma Method;
20 | Bromoform Purge and Trap, Gas Chromatographic/Mass Alkaline DIWSIIOI’\: Colorimetric Method;
Spectrometric Method!'2# Calculationt™84161
21 | Butanel Purge and Trap, Gas Chromatographic/Mass <, | SHSS ) Alkaline Digestion, Colorimetric Methoo™'*!
Spectrometric Method! 7% 36 | Chrysene 1} Ultrasonic Extraction, Gas Chromatographic
22 | Butyl benzyl phthalate Ultrasanic Extraction, Gas Chromatographic/Mass Methog#
Spectrometric Method! %2 2) Ultrasonic Extraction, Gas Chromatographic/Mass
| 23 | Cadmium 1) Digestion, Flame Atormic Absorption Spectrometric Spactrometric Method! %2
| Method™ 37 | Cyanide Extraction, Distillation, Colorimetric Method 2293
i - L] | "
‘ 2) Digestion, Inductively Coupled Plasma Method!™ 38 |z4D Ultrasonic Extraction, Gas Chromatographic Method™"!
Extraction, Gas Chramatographic/Mass
24 | Carbazole Ultrasonic Extraction, ; Sx_ Ao gap 39 | DDD 1) Ultrasonic Extraction, Gas Chromatographic
| Spectrometric Methog!' "
25 | Carbon disulfide Purge and Trap, Gas Chromatographic/Mass
sulfi L . T,‘ethm"l?ﬁ" grap 2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric ey R
Spectrometric Method0%!
26 | Carbon tetrachloride Purge and Trap, Gas Chromatographic/Mass a0 | ooE De_ 3 5 =
4 e 1) Uitrasonic Extraction, Gas Chromatographic
Spectrometric Method™ = Methogie22!
27 | Chlordane 1} Ultrasonic Extraction, Gas Chromatographic . y
Methog6 2) Ultrasonic Extraction, Gas Chromataeraphic/Mass
Spectrometric Methogd!'"#4!
Z) Ultrasonic Extraction, Gas Chromatographic/Mass at | 5 : . |
" 0 ooT 1) Ultrasonic Extraction, Gas Chromatographic
Spectrometric Method" Methodt22!
8 ~Chloroaniline Ultrasonic Extraction, Gas Chromatographic/Mass :
o reanili i racti el tograpl 2} Ultrasanic Extraction, Gas Chromatoeraphic/Mass
Spectometiic Methpd. Spectrametric Methoe!'*24
i i
29 | Chlorobenzene .r tcgraphlchassaW--—‘ 42 | Dibenz{s henthvacene T Gas Chmmatograpé c:: =
1 | Chiorodib ha P a'ﬁ:ir W’""" ﬁq}%'lsgﬂﬂﬂi l
orodibromomethane urge iy Tmaeraphic/Ma g
| Spectrometric Method"2 = m&mﬂm&as Cnrcma' raphlofMass
L R — Spectrometric Methad' %402 m-\l

31 Chloroferm.. 43 Di-n-butyl phihalate...
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a3 Di-nebutyl phthalate Ultrasonic Extraction, Gas Chromatographic/Mass [ 60 2,8-Dinitrophenat Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method Spectrometric Methad! 02
44 | 1,2-Dichlorobenzene Purge and Trap, Gas Chromatographic/Mass 61 | 2,4-Dinitrotoluene Ultrasenic Extraction, Gas Chromatographic/Mass
Spectrometric Method! 245 Spectrometric Method 04!
45 | 1,3-Dichlorobenzere Purge and Trap, Gas Chromatographic/Mass 62 | 2,6-Dinitrotoluene | Ultrasonic Extraction, Gas Chromatagraphic/Mass
Spectrometric Methad!22 | Spectrometric Method!192
46 | 14-Dichlorobenzene Purge and Trap, Gas Chromatagraphic/Mass 63 | Din-Octyl phthalate Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrametric Methad ! Spectrometric Method!'*#®
47 | 3,3"-Dichloroberzidine Ultrasonic Extraction, Gas Chromatographic/Mass 64 | Endosulfan 1} Ultrasonic Extraction, Gas Chromatographic
Spectrametric Method! %2 Method"0%!
48 | 1,1-Dichlercethane Purge and Trap, Gas Chromatographic/Mass 2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!'#2% Spectrometric Methad 024
45 | 1,2-Dichloroethane Purge and Trap, Gas Chromatographic/Mass &5 | Endrin 1) Ultrasonic Extraction, Gas Chramatagraphic
Spectrometric Method?2%! | Method!®3%
50 | 1,1-Dichloroethylens | Purge and Trap, Gas Chromatoeraphic/Mass 2) Ultrasonic Extraction, Gas Chromatoaraphic/Mass
Spectrometric Methad 2% Spectrometric Method!*#
51 | cis-1,2-Dichloroathylene Purge znd Trap, Gas Chromatographic/Mass 66 | Ethylbenzene Purge and Trap, (as Chromatographic/Mass
Spectrametric Method! 22! Spectrometric Method!35
52 | trans-1,2-Dichloroethylene Purge and Trap, Gas Chromatographic/Mass 67 | Fiuoranmene 1) Ultrasonic Extraction, Gas Chromatagraphic
Spectremetric Method! 45! Method!!#
53 | 24-Dichlorophenol Ultrasanic Extraction, Gas Chromatographic/Mass | 2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method 2 Spectrometric Method 02!
54 | 1,2-Dichlorpopane Purge and Trap, Gas Chromatographic/Mass 68 | Fluorene 1} Ultrasenic Extraction, Gas Chromatographic
Spartrometric Methad!225! Methogh24
a5 | 1,3-Dichloropropane Purge and Trap, Gas Chromatographic/Mass 2 Ultrasonic Extraction, Gas Chromatographic/Mass
| Spectrometric Methad 22 Spectrometric Method! %28
56 | 1,3-Dichloropropens Purge and Trap, Gas Chromatagraphic/Mass 69 | Heptachlor 1) Ultrasonic Extraction, (5as Chromatographic
Spectrometric Methad ! Method!2#!
57 | Dieldrin 1) Ultrasonic Extraction, Gas Chromatographic | 2) Ultrasenic Extraction, Gas Cheomatographic/Mass
MethodH 044 | Spectrometric Method %2
2) Ultrasonic Extraction, Gas Chromatographic/Mass 70 | Heptachlor epoxide 1} Uttrasanic Extraction, Gas Chromatographic
Spectrometric Method! %% Method 042
58 | Diethyl phthalate E !E o Ee-thromatographic/ijase I | =
adtmd = o o o
58 | 2,4-Dimethylphenol Ultrmm\ﬂﬂﬁﬂ'Mrg’l}%}mﬂ& UNITED) ARALYET 840 Er1siereng
ot GaisE L, | | COMSULTART COMPANY Liti (6D -
|_ i Spectrometric Method L) _'\ll PO
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| 71 | Hexachlarobenzene 1) Ultrasonic Extraction, Gas Chromatographic 83 | Mercury 1} Digestion, Cold-Vapar Aterric Absarption T
| Metho:22% Spectrometric Method'®
| 2) Ultrasonic Extraction, Gas Chromatographic/Mass 2) Digestion, Inductively Coupled Plasma Methad™*3
! Spectrometric Method"02¢! 1) Thermal Decompasition Amalgamation and Atormic
| 72 | Hexachloro-1,3-butadiene Purge and Trap, Gas Chromatographic/Mass Absorption Spectrometric Method!™
Spechometic Method2251 B4 | Methanol Purge and Trap, Gas Chromatographic/Mass
73 | n-Hexare Purge and Trap, Gas Chromatographic/Mass Spectrometric Method"22%
Spectrometric Method 221 85 | Methaxychlor | 1) Uttrasonic Extraction, Gas Chromatographic
T4 | QLHCH 1) Ultrasonic Extraction, Gas Chromatographic | Methog!'®#!
Method! 042 2) Ultrasonic Extraction, Gas Chromatographic/Mass
2) Ultrasonic Extraction, Gas Chromatographic/Mass Spectrametric Method!!®2!
Spectrometric Method™*1 86 | Methyl bromide Purge and Trap, Gas Chromatographic/Mass
bl B-HCH 1) Ultrasonic Extraction, Gas Chromatographic Spactrometric Methed! 245
Methog!t22) &7 | Methylene chloride Purge and Trap, Gas Chromatographic/Mass
2) Ultrasonic Extraction, Gas Chromatographic/Mass | | Spectrometric Method 22
| Spectrometric Methog!**#4 B8 | 2-Methyighenal Ultrasanic Extraction, Gas Chromatographic/Mass
76 | y-HCH 1) Ultrasonic Extraction, Gas Chromatographic Spectrametric MethogH2!
Methad1022 B9 | Z-Methylnaphthalene Ultrasonic Extraction, Gas Chromatographic/Mass
2) Ultrasanic Extraction, Gas Chromatographic/Mass Spectrometric Methad 7200
Spectrometric Method" 72 90 | Methyl tert-butyt ether Furge and Trap, Gas Chromatographic/Mass
77 | Hexachlorocyclopentadiene | Ultrasonic Extraction, Gas Chromatographic/Mass Spectramatric Method 225
Spectrametric Method 029 91 | Naphthalene 1} Ultrasonic Extraction, Gas Chromatographic
78 | Hexachloroethane Ultrasonic Extraction, Gas Chromatographic/Mass Methog 024
5 etric Method 828 2] Ultrasonic Extraction, Gas Chromatagraphic/Mass
79 | Indeno(l 2 3-cdipyrene 1) Ultrasonic Extraction, Gas Chromatographic | Spectrometric Method !4t
Method! 024 92 | Mickel 1} Digestian, Flame Atomic Absorption Spectrometric
2) Ultrasenic Extraction, Gas Chromatographic/Mass Method'™'*
Spectrometric Method "4 2) Digestion, Inductively Coupled Plasma Method™®
80 | lsopharene Ultrasonic Extraction, Gas Chromatographic/Mass 93 | Nitrobenzene Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Mathod! " Spectrometric Method!'
81 |Lead 1) Digestion, Flame Atomic Absorption Spectrometric | 92 | N-Nitrosadiphenytamine Utrasenic Extraction, Gas Chromatographic/Mass
| Method"*! Spectrometric Methog! 02!
| 95 | N-Nitrosodi-n-propylamine
B2 | Manganese | U
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2) Digestion, Inductively Coupled Plasma Method-""t}\-
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96 | Polychlorinated Bighenyls 1) Ultrasonic Extraction, Gas Chramatographic -az38 §'5'6_'
i Mathod!e2! Heptachlorobiphanyl
- f 3 g
- Areclor 1221 2) Ultrasanic Extraction, Gas Chromatographic/Mass - 2233 '4'4'_5'5 %
i Spectrometric Methodl10261 MNonachlorobiphenyl
S5z 97 | Pertachlorophencl Ultrasanic Extraction, Gas Chramatographic/Mass
i ““xt“' peo Spectrometric Method!!02!
':“;"' poes 58 | Phenanthrene 1) Ultrasonic Extraction, Gas Chromatoeraphic
- Aroclar &
Method! 21
e b xnasf 2) Ultrasenic Extraction, Gas Chromatographic/Mass
ted B Ultrasonic Extraction, Gas Chromatographic Method- v G2 o
le‘::l“:': £ B:"'E"”" g‘ | Spectrometric Method! 028!
- 2 O | en’
| 23 Dizh! p:‘;'menyl 99 | Phenol Ultrasanic Extraction, Gas Chromatographic/Mass
- 2,3-Dichlarobi 3
¥ Spectrometric Method! 024
- 2,2, 5-Trichlorobiphenyl
i’q'ls Tl;Eth:ob:::henW\-’l 100 | Pyrene 1) Ultrasenic Extraction, Gas Chromatographic
= ~Trichlo i
£ Methog'%*1
- 2,2 3,5 Tetrachlorobipheriyl ;
i;: z = :rachmbixexl | 2) Ultrasanic Extraction, Gas Chromatographic/Mass
- -letracl L &
Spectrometric Methog! 224
-2344 Tetrachlo{oblphenyl . DQC 5 t e. ) : ;
22345 101 | Selenium 1) Digestion, Hydride Generation/Atomic Absarption
I;"e R Spectrometric Method ™%
2"21 5‘;‘" P 2) Digestion, Inductively Coupled Plasma Methed!™
;‘ e 'h; b 102 | sitver Digestion, inductively Coupled Plasma Method ™
‘entachlorobij
] 23346 102 | Styrene Purge and Trap, Gas Chromatographic/Mass
Pentachlorobiphermyl Spectrometric Methog!*#25
T4 5. 104 | 1,1,2,2-Tetrachloroethare Furge and Trap, Gas Chromatoeraphic/Mass
Hemachlosobiphenyl Spectrometric Method!'?2!
. 2.238,55- 105 | Tetrachloroethylene Purge and Trap, Gas Cﬁrnrr»atngraphicfuass
Hexachlorobiphenyl Spectromatric Method 2!
223556 106 | Toluene Furge and Trap, Gas Cnmatugra;hidMass
Hesachlorobighenyl Spectrometric Method! 1224
37.0855- 107 | Texaphene Ultrasonic Extraction, Gas Chromatagraphic Method!!02
Hexachlorobiphenyl 108 | TPH {CsCa) 1) Purge and Trap, Gas Chromategraphic Method!*2!
| - 2233845 2) Purge and Trap, Gas Chromatographic/Mass
| Heptachlorobiphenyl | plrid 5
-2234855- w %w-———-' 109 | TPH (CopCig) 5 an
Heptachlorobiphenyl memw::’_l e n‘]ﬁ“ﬂﬂﬂ 94 | 110 | TPH(C,16Cae) Ultrawmmmmyaph@h‘ethod "”
-22 34856
3 L’a; i ST L T 111 | 1,24-Trichlorobenzene Purge and Trap, Gas Chrcmatographuc.-’Mass
” phenyl —]
P ! | | Spectrometric Method 229 = )
-22'34556.. 112 1,1,1-Trichloroethane...
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112 | 1.1,1-Trichloroethane Purge and Trap, Gas Chrematographic/Mass Bendnsian, 2547
i ] e
Spectrometric Method 22 4. APHA, AVWWA, WEF. Standard Methods for the Examination of Water and
113 | 1,12 Trichloraethane Purge and Trap, Gas Cfl“';:f:mmw“'"‘a“ Wastewater, 23 ed. Washington, DC; APHA, 2017.
| Spectrometric Method I 5. United States Enviranmental Protection Agency. Standards of Performance for
114 | Trichloroethylene PurgeiandTrap, Sas C::‘;’S‘J"*Ug'aphm‘s New Stationary Sources. 40 CFR 60, Appendix 4, 2019,
Spectrometric MEI‘W e 6. United States Enviranmental Protection Agency. Test Methods for Evaluation
115 | 2,4,5-Trichlorophenat Ultrasonic Extraction, sz?‘“”“a“’?"p atnces Sclid Waste Physical/Chemical Methads. SW-846, 1597,
Spectrometric Method : 7. United States Environmental Pratection Agency. Test Methods for Evaluation Solid
116 | 24,6-Trichlorophencl Ultrasonic E"Ua':"""';:;hmmmgmphﬂmss Waste Physical/Chemical Methods, Acid Digestion of Sediments, Sludges, and Sails,
Spectrometric Method = SW-846 Method 30508, 1596,
117 | 1,35 Trimethylbenzene Purge and Trap, Gas C'}';’;‘a“’?'“p““"”’” 8. United States Environmerttal Protection Agency. Test Methads for Evaluation Solid
Spectrometric Mf’m“d' i Waste Physical/Chemical Methads. Alkaline Digestion for Hexavalent Chromium,
118 | vanacium Digestion, Inductively Coupled Plasma Method SW-846 Method 30604, 1996,
119 | Vinyl acetate Purge and Trap, Gas Chromatographic/Mass 9. United States Environmental Protection Agency. Test Methads for Evaluation Solid
| Spectrometric Method 245 Waste 3. Physical/Chemical Methods. Separatory Funnel Liquid-Liquid Extraction. SW-846
120 | Vinyl chioride Purge and Trap, Gas Chromatagraphic/Mass Methed 3510C, 1996,
| Spectrometric Method 122 10. United States Environmental Protection Agency. Test Methods for Evaluation Solid
| 121 | mylene Purge and Trap, Gas Chromatagraphic/Mass Waste Physical/Chemical Methods. Ultrasonic Extraction. SW-846 Method 3550C, 2007.
Spectrometric Method"' > 11. United States Ervironmental Protection Agency. Test Methods for Evaluatian Selid
122 | o-¥ylene Purge ard Trap, Gas Chromatographic/Mass Waste Physical/Chemical Methods. Purge and Trap for Aquecus Samples. SW-846 Method
Spectrometric Method ' 5030C, 2003.
123 | p-Xylene Purge and Trap, Gas Chromatographic/Mass 12, United States Environmental Protection Agency. Test Methods for Evaluation Solid
Spectrometric Method 22 Waste Physical/Chemical Methods, Closed System Purge and Trap and Extraction for
124 | Xylene (Total) Purge and Trap, Gas Chromatographic/Mass Vaolatile Organics In Seil and Waste Sample. SW-846 Method 50354, 2000,
. Spectrometric Methad!22 13. United States Environmental Protection Agency. Test Methods for Evalustion Solid
125 | Zinc 1} Digestion, Flame Atamic Absorption Spectrometric Waste Physical/Chemical Methods. Inductively Coupled Plasma-Optical Emission
| Methaod ™ Spectrometry. SW-846 Method 60100, 2014,
N 713
2) Digestion, Inductively Coupled Flasma Method” 18. United States Environmental, Pratection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methads. Flame Atomic Absorption Spectrophotometry, SW-846
P 1 B, 2007.
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1. NSEVTRAMNTTL ufsmnnwu'mqna'lwnim WA, 2549, ﬂm fusAT TN 15, United States Environmental Protection Agency. Test Methods for Evaluation Solid
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16. United States...
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16, United States Environmental Protection Agency, Test Methads for Evaluation Solid
‘Waste PhysicalChemical Methods. Chromium, Hexavalent (Colorimetric), SW-BA6 Method
T1964, 1592,

17. United States Ervironmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chernical Methods. Mercury in Liquid Waste (Manual Cold Vaper
Technique). SW-846 Method 74704, 1554,

18. United States Ervironmental Protection Agency. Test Methods for Evaluation Sclid
‘Waste Physical/Chemical Meathods, Mercury in Solid or Semisclid Waste (Manual Cold-
Wapor Technique). SW-846 Method 74718, 1998,

19. United States Environmental Protection Agency. Test Metheds for Evaluation Solid
Waste Physical/Chemical Methods. Mercury In Solids and Selutions by Thermal
Decompesition, Amalgamation, and Atomic Absorption Spectrophotometry. SW-846
Method 7473, 2007.

20. United States Erwvironmental Protection Agency. Test Methods for Evaluation Solid
waste Physical/Chemical Methods. Selenium (Atomie Absorption, Borohydride
Reduction). SW-846 Method 7742, 1594,

21. United States Ervironmental Protection Agency. Test Metheds for Evaluation Solid
Waste Physical/Chemical Methods. Nenhalogenated Organics Using GC/FID. SW-846
Method 80150, 2003,

22, United States Environmental Protection Agency. Test Methaods for Evaluation Solid
Waste Physical/Chemical Methods, Organochlorine Pesticides by Gas Chromatography.
SW-B46 Method B8081B, 2007.

23, United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Polychlorinated Biphenyls (PCBs) by Gas
Chromatography. SW-B46 Method B082A, 2007,

24 United States Erwironmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chernical Methods. Polynuclear Arematic Hydrocarbons. SW-846 Method
8100, 1980,

25, United States Environmental Protection Agency. Test Methods for Evaluation Solid
\Waste Physical/Chemnical Methods, Volatile Organic Compounds by Gas Chromatography/
Mass Spectromaetry, SW-846 Method 82600, 2018.

26. United States Environmenital Protection Agency. Test Methods for Evaluation Solid
‘Waste Physical/Chemical Methods. Semivolatile Organic Compounds by Gas
Chromatography/Mass Spectrometry. SW-846 Method B27CE, 2018,

27. United States Environmental Protg thods for Evaluation Sglid
‘Waste Physical/Chemical Methods. Chlorina
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28, United States...
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28. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Total and Amenable Cyanide : Distillation. SW-846
Method 9010C, 2008,

29, United States Enviranmental Protection Agency. Test Methods for Evaluation Sclid
Waste Physical/Chemical Methods. Cyanide Extraction Procedure for Solids and Ofls. SW-
846 Method 9013A, 2014,

30. United States Environmental Protection Agency. Test Methods for Evaluation Solid
‘Waste Physical/Chemical Methods. Cyanide in Waters and Extracts using Titrimetric and
Manual Spectrophotomnetric Procedures. SW-846 Method 9014, 2014,

31. United States Ervironmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methads, pH Electrometric Measurement. SW-846 Method
9040C, 2004.

32. United States Environmental Protection Agency. Test Methods for Evaluation Salid
Waste Physical/Chemical Methads. Soil and Waste pH, SW-846 Method 90450, 2004 __|
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