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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 Lead Andersen Instruments, Inc. TE-5025A Tisch Environmental,Inc. 438320 11 Nov 21 11 Nov 23 -
Calibrator 3541
2 |U-Tube Manometer Lead Dwyer 1221-36-W/M Technology Promotion Association 21P662 19 Feb 22 18 Feb 23 -
- (Thailand-Japan)
3 |Aneroid Barometer Lead Barigo, Germany - Technology Promotion Association 22pP2722 20 Jul 22 21 Jul 23 -
(Thailand-Japan)
4 |Dial Thermo-Hygrometer Lead Barigo, Germany - Technology Promotion Association 22H1589 25 Jul 22 26 Jul 23 -
(Thailand-Japan)
Water
1 |pH Meter pH Horiba LAQUA-PH210 Technology Promotion Association 22CH639 11 May 22 10 May 23 -

HAO0C0025

(Thailand-Japan)




List of Instruments Certification for Air & Noise Quality Analysis

No.| Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of [ Remark
No. Calibration | Calibration
Ambient
1 |Sound Level Calibrator Calibrate Sound Level Meter Larson Davis CAL150 Innovative Instrument 22-ACT-372 8 Jun 22 7 Jun 23 -
(Acoustic Calibrator) 6306 Co.,Ltd.
2 |Sound Level Calibrator Calibrate Sound Level Meter Larson Davis CAL150 Innovative Instrument 22-ACT-373 8 Jun 22 7 Jun 23 -
(Acoustic Calibrator) 6307 Co.,Ltd.
3 |Sound Level Meter L eq 24 hours, Ladn, Lamas, Lass, Laso, Lato, ACO 6236 Sithiporn Associates Co., Ltd. ACL22080 28 Jan 22 27 Jan 23 -
182020
4 [Sound Level Meter Leq 24 hours, Ladn, Lamax, Lags, Laso, Lato, Larson Davis LXT2 Sithiporn Associates Co., Ltd. ACL22081 25 Jan 22 24 Jan 23 -
0005286
5 |Sound Level Meter L eq 24 hours, Ladn, Lamas, Lass, Laso, Lato, Larson Davis LxT2 Sithiporn Associates Co., Ltd. ACL22082 25 May 22 24 May 23 -
0005289
6 |Sound Level Meter Leq 24 hours, Ladn, Lamax, Laos, Laso, Lato, Larson Davis LxT2 Innovative Instrument 22-ACT-249 1 Apr 22 31 Mar 23 -
0005304 Co.,Ltd.
7 |Sound Level Meter Leq 24 hours, Ladn, Lamas, Laos, Laso, Lato, Larson Davis LxT2 Innovative Instrument 22-ACT-248 1 Apr 22 31 Mar 23 -
0005344 Co.,Ltd.
8 |Sound Level Meter Leq 24 hours, Ladn, Lamax, Laos, Laso, Lato, Larson Davis LxT2 Innovative Instrument 22-ACT-034 21 Jan 22 20 Jan 23 -
0005394 Co.,Ltd.
9 |Sound Level Meter Leq 24 hours, Ladn, Lamas, Laos, Laso, Lato, Larson Davis LxT2 Innovative Instrument 22-ACT-247 1 Apr 22 31 Mar 23 -
0005395 Co. L td.
10 [Sound Level Meter Leq 24 hours, Ladn, Lamax, Laos, Laso, Lato, Larson Davis LxT2 Innovative Instrument 22-ACT-105 11 Feb 22 10 Feb 23 -
0005396 Co. L td.
11 [Sound Level Meter Leq 24 hours, Ladn, Lamas, Lass, Laso, Lato, Larson Davis LxT2 Innovative Instrument 22-ACT-035 21 Jan 22 20 Jan 23 -

0005398

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

12 |Sound Level Meter Leq 24 hours, Ladn, Lamasx, Laos, Laso, Lato, Larson Davis LxT2 Innovative Instrument 22-ACT-036 21 Jan 22 20 Jan 23 -
0005400 Co.,Ltd.

13 |Sound Level Meter L eq 24 hours, Ladn, Lamas, Laos, Laso, Lato, Larson Davis LxT2 Innovative Instrument 22-ACT-103 11 Feb 22 10 Feb 23 -
0005402 Co.,Ltd.

14 [Sound Level Meter Leq 24 hours, Ladn, Lamax, Lags, Laso, Lato, Larson Davis LXT2 Innovative Instrument 22-ACT-101 11 Feb 22 10 Feb 23 -
0005405 Co.,Ltd.

15 [Sound Level Meter L eq 24 hours, Ladn, Lamas, Laos, Laso, Lato, Larson Davis LxT2 Innovative Instrument 22-ACT-037 21 Jan 22 20 Jan 23 -
0005407 Co.,Ltd.

16 |Sound Level Meter L e 24 hours, Ladn, Lamax, Laos, Laso, Lato, Larson Davis LxT2 Innovative Instrument 22-ACT-104 11 Feb 22 10 Feb 23 -
0006614 Co.,Ltd.

17 |[Sound Level Meter Leq 24 hours, Ladn, Lamas, Laos, Laso, Lato, Larson Davis LxT2 Innovative Instrument 22-ACT-102 11 Feb 22 10 Feb 23 -
0006615 Co.,Ltd.

18 [Sound Level Meter L e 24 hours, Ladn, Lamax, Laos, Laso, Lato, Larson Davis LxT2 Innovative Instrument 22-ACT-113 15 Feb 22 14 Feb 23 -
0006616 Co.,Ltd.

19 [Sound Level Meter Leq 24 hours, Ladn, Lamas, Lass, Laso, Lato, Larson Davis LxT2 Innovative Instrument 22-ACT-100 11 Feb 22 10 Feb 23 -
0006617 Co. L td.

20 |Sound Level Meter LAeq 24 hours, '-Adn, LAmax, LA951 LA501 LAlO, Rion, Japan NL-42 Sithiporn Associates Co., Ltd. ACL22086 22 Apr 22 21 Apr 23 -
01010780

21 [Sound Level Meter Leq 24 hours, Ladn, Lamas, Lass, Laso, Lato, Rion, Japan NL-42 Sithiporn Associates Co., Ltd. ACL22087 22 Apr 22 21 Apr 23 -
01010781

22 |Sound Level Meter LAeq 24 hours, Lagn, LAmax, Laos, Laso, LAlO, Rion, Japan NL-42 Sithiporn Associates Co., Ltd. ACL22088 22 Apr 22 21 Apr 23 -
01010782




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
23 |Sound Level Meter Leq 24 hours, Ladn, Lamasx, Laos, Laso, Lato, Rion, Japan NL-42 Sithiporn Associates Co., Ltd. ACL22089 22 Apr 22 21 Apr 23 -
01010783
24 |Sound Level Meter L eq 24 hours, Ladn, Lamas, Laos, Laso, Lato, Rion, Japan NL-42 Sithiporn Associates Co., Ltd. ACL22090 22 Apr 22 21 Apr 23 -
01010784
25 [Sound Level Meter Lpeq 24 hours, Ladn, Lamax, Lags, Laso, Lato, Rion, Japan NL-42 Sithiporn Associates Co., Ltd. ACL22091 22 Apr 22 21 Apr 23 -
01010785
26 |Sound Level Meter L eq 24 hours, Ladn, Lamas, Laos, Laso, Lato, Rion, Japan NL-42 Sithiporn Associates Co., Ltd. ACL22092 22 Apr 22 21 Apr 23 -
01010786
27 |Sound Level Meter LAeq 24 hours, Lagn, LAmax, Laos, Laso, Lato, ACO 6236 Sithiporn Associates Co., Ltd. ACL22080 28 Jan 22 27 Jan 23 -
182020
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No. [ Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration | Calibration*
iFeslandnysiviesUfiRnnsiiesei dwmiulieneigunimennia
1 |Analytical Balance HuAzeaITI Mettler-Toledo AB204-S / Mettler-Toledo (Thailand) Ltd. TH2058-097-040722- 7 Apr 22 6 Apr 23 -
(Readability 0.1 mg) 1128312528 ACC-TH
2 |Analytical Balance Mettler-Toledo AB204-S/FACT / Mettler-Toledo (Thailand) Ltd. TH2058-098-040722- 7 Apr 22 6 Apr 23 -
(Readability 0.1 mg) B108115858 ACC-TH
3 [Atomic Absorption asnsin Agilent System ID:G8432A Thailand Institute of Scientific and MTC.ACL. No. 7 Mar 22 6 Mar 23 ,
Spectrometer (AAS) Technologies AA240FS / Technological Research (TISTR). 486/65
MY13160001
isasilavdnuszinesufiinsiiamedt dmsulasziaunimia
1 |Atomic Absorption ansmsin Agilent System ID:G8432A Thailand Institute of Scientific and MTC.ACL. No. 3 Feb 22 2 Feb 23 -
Spectrometer (AAS) Technologies AA240FS / Technological Research (TISTR). 486/65
MY13160001

Due Date of Calibration* : fuuanuLEUNSERUWEUUSYINU ag1eteelay 1 AS

UItm gluifin ueuudan uwous 1BWATES: roudauaud $1in
FosUJuRnsinsziunsgu ISO/IEC 17025

Certificate Page 1 of 1
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RECALIBERATION
DUE DATE:

November 11, 2022

Cortiloats o Corllfoation

Calibration Certification Information

Cal. Date: Movember 11, 2021
Operator:  lim Tisch
Calibration Modal #:  TE-50254

Calibrator S/N: 3541

Roctsmetar 5/MN: 238320

Vol.init | Vol.Final | ool
Run m3) {m3| im3j
1 1 ]
] 3 [l
3 5 6
2 7 g
5 E 10

o |JaH(Tarea)

Wa [-wis)

5 0.7057,

Calculations
\rﬂ.d:laWﬂl(IP:dPL’Psth'l’sldjlﬂ I Va=|Avall|Fa-aP|Pa)
Gstd={Vstd/ATime | Qa=[Va/ATime

For subsequent flow rate

e [ TEAE ) |

o (D

RECALIBRATION

tandard Coni
Tstd:] 29835
Psig: 760 mim Hy

Key
&H: calibrator MEnometer reading (in Hao)
: ToOLSmernsr manometar reading (mm Hg

US EPA recommends annual recalibeation per 1998
40 Code of Federal Regulations Part 5010 51,
Appendix B to Part 50, Reference Mathod for the

Ta: actua[a§su e temperature i'E} D of { Mattes in
Pa: actual barometric pressure {mm Hg,

b Tntercept the Atmasphere, 9.2.17, page 30

|m; slope

Tisch Environmental, Inc.
145 South Mizmi Avenue
Village of Cleves, OH 45002

Increasing Pressuro
(inH;0) {inH0)

o.o0 0.00
00 098
4.00 ane
B0 .02
Boo 402
10,00 5.0
1200 g0z
14.00 708
18.00 B8.08
18.00 .08
20.00 10.08
200 11.08
74.00 12,06
.00 13.08
2800 14.08
30.00 15.08
200 16.08
00 1710
580 17.90

The unserainty of measurement was £ 011 InH,C

“UUC = Unit Under Cailbrafion
*AF = High-port side - Low-port side

e thseh-eny cor
FREE: {877)263-7610
7-300%

wonaslumUnE

Cert.Ne.: 229111

The reponed uncertainly of measurement was based on 3 siandard unceriainty mulfipied
by & coveraga factor k= 2, providing & level of confidence of approximately 55 %.

Page: Z2af 2
Rangi; 0 mH:0 18 36 inH,0
Scale Interval ; 0.1 inH;0{ The Fiih Estimate )
Ap Errar
{inH;0) {inH;0) {inMH30)
0.00 0.00 0oa
.94 192 -0.08
156 aga -0.02
256 588 -0.02
<108 798 Q.02
| B6 .98 0.0z
556 11,86 .02
<100 14,08 0.6
768 16.0¢ 0,04
£.58 18.04 0.04
658 2004 0.04
-10.98 2204 0.04
11,88 24.04 0.04
13,02 26,10 010
-14.02 2810 0.10
1502 3040 10
~18.04 a2z (%3
708 3414 a4
704 35,74 006
-alo-
Atlapal p

onerlyer

TECHNOLOGY FROMUTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIFMENT CALIBRATION AND TESTING SERVICES
S34 PATTANAKARN ROAD SOU 14, SUANLUANG, SUANLUANG. BANGKOK 10250
THL. 33T17-3000: 1 FAX, 0-27195484

Cartificats Mo, : 23P111

Certificate of Calibration

Paga: 102
Egquipment : U Tube Manamalst
Manufacturer; Owyer This cenifcaie may not be rproduced oifar (han in full,
scent with 1ho pricr wrikion sppeoal of the head of
Mode ; 1221-36-WiM Comporate Services 3. Equipment Calbration and Testing Servces.
Sarial Nos -
0 No.: UAE EFM 1TR2581

Canditlon As-Rocelved: Used liem

Recelved Date: 08 Fabeuary 2027

Calibration Date: 18 Fabruary 2022

Robursnee: 2102:0083WSC Submitted by Unied Analyst and Engineering Consuien Co, L,
Ambtart Temporature: ¢ 33 £ 2] °C

Relative Humnidity: 1B E15) % 81 8ol Udomsuk 41, Sukhumvil finad, Bangchsk,

Pheaknencng, Barghkok 10260
Atmospherle Pressure: 1012 mbar

Procedure used:  The calibialion was conducled by dires! compariaon method egainsl Presswse Measuring Instruments
Standard sreording o in-house callbration procedwe CEPO4, using ® DXD-R 61 ; Calibration of Pressum
Gauges, Edifion 032014 * a5 @ gudeings.

‘Condition of this result of callbration
1.Reference standards Instuments :
Instruman Mods SedalNo.  CodiffcstaNo.  DusDets
1) Pressure Calibrator PC106P 1188 MP-0913-21 10 Jul 2022

2.Tha resutt of cabration was made on requested @l the pant spectied by cusiomer,
3.5cule and conversion factor i 1 kPa = 40145283 inHa0
A.Thes Insvument was used dean air aa prassure media
E.This Insvrumend was installsd In veriical celentation end eenter of connecion was used Bs the reference level
&.Tha cariificasn s vaid only o ©e tem callbreted on oate Bnd place of calbration
7.This Carfification (s tracashis to tha Infermatianal Sysm ol Lk maintaned at-
-Natianal Insiitido of Matralogy Thailand (NIMT)

Altaps] £
| ] Phslines Prebpaipal

| ] Sura Suwannaer
1T Astopal Panursch

Calitsrated by :
issue Dale -

Nopparal Phongam Approved Signatory ©

21 Februsry 2022

narslaaay
L 02504040

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-IAPAN) ;ﬁ’lﬁ
CORPONATE SERVICES 3: EQUIFMENT CALIBRATION AND TESTING SERVICES 30

THL, (=271 7-3000-28 FaX, (27198488 MBETIRLT IR

Certificate of Calibration

Certificate No, ; 2392722
Poge: 1o 2

Equipmant : Anercld Barometar
Manutaciurer: Barigo Thiis cerificate may not be regrodueed othes shan in Rl
' axcent with the priar witien aparaval of iha head of
Model = Comcrate Senvices 3. Equipment Celibrsticn and Tasting Sarvices
Serisl No.!
ID Ne.: UAE ANV 013/2547

Condition As-Received: Used liem

Recaived Data: 20 July 2023
Callbration Date; 22 July 2022
Refarance: 2207 D5E4WED Subemitted by:  United Anafyst and Enginperng Consultart Co. Lid
Amblent Tamporaturp: {23 £ 2} °C
ve Humsidity: (8415 )% 8150l Udemauk 41 Sukhumvit Road. Bangohak,

Phrakhanong, Bangkek 10260
Atmosphieric Pressure: 1010 mbar

usad: The waE by dirgct methad agains! Pressure Measuring Instiruments
Standard according 1o in-houge: calibration procedure CP-PI0, using © DKD-R 6-1 ; Calibraton of Pressur
‘Gauges, Edilion 0372014 * &8 a guidednes.

Eangition o ths resull of calibration
1 Refersnca siandards msiuments :
Instrument Model Sorial No. LCertificate No. Due Bate
1) Standard Baromuter DPI4z 1406046 MP-0078-22 02 May 2023

2:This mstrumant wias instatied In verlical orientation and cantar of the dis was used as the reference level.

A Thiis resull of calibration was made on requested &t the point specified by cusiomer

4,5cale and corwersion fagtor is 1 kPa = 760062 mmHg

5.This resull of calibration Instumant was In absclute pressure.

B.Thia metrurment wae used clean air o8 pressure madia

7 The certficate is vald onty 1o the lem cafibrated on dets and place of calibralion

8.This Contification is traceabla to the
-National Institute of Meirology Thadand [NIMT)

Sysgtam of Unit at-

Attapel £
[ | Phalinea Prabpaipal
[ ] Sura Suwannasr

LA Attageot Parurach

enanslumauny
5 0293205

Callorated by :  Suwal Aussanee \pproved Sige
Issue Data : 28 Juiy 2022




Withest Range; 720 mmbg to T80 mmHg

Seale Intarval ; 1 mmHg | The Fifth Estimata |

Resuliof
Eungtion:- Absolule Prassure
Ingreasing Prasaura

Aopled Pressure (mmHg) | 71848 | 72930 | 7a5.85 | 74022 | 76080 | 77201 | 7489
LILGC* Indicaton (mmbg) T00 | V0 | 404 | SO0 | TEQO | TIOO | VRO
Erer {mmHg1 1.54 087 015 09322 0,80 2 =1

Decroasing Fressurs
[ Appied Pressure immig) | 78580 [ 77100 | 7e0.8s | 75047 | 73890 | 72857 | miBez
UL Ingicaton {mmHg) | 7800 | 7700 | 7600 | 7s0o | 7400 | 73co | Tama
Efror {mmHg| 590 | 19 | 085 | .at7 | ooo | 043 [ 138

The uncarfainty of measurement was + 0.24 mmHg
* ULIC = Unit Unoer GalBration

Tha reporied uncertainty of measuremant was based on 8 standard uncertainty multalied
by acoverage factor k = 2, providing a level of confidance of approximataly 95 %

-alo-
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TECHNOLOGY PROMOTION ASSOCIATION (THATLAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
S3AM PATTANAKARN ROAD SOF 18, SUANLUANG, SUANLUANG, BANGEOK 10250
TEL 9-2T13000.24 FAX. 0-2719.9448

Cert. No.: 22H1582

CertNa.: 22P2722

Page: 2af 2
Certificate of Calibration ~ Gerfeste No.c z2hisss
Paga: 1of2
Equipment : Digl Thermo-Hygromater
Manufacturer: Barigo This ceriificate m‘l.y nal be reareduced ather than in full,
axcapt with the priorwrittan appravel of the head of
Modai © Carparate Senviess 3: Equipment Calibratian and Tasting Sendces.
Serial No.:
1D No.: UAE ANV, 1322550
Conditlon As-Recalved: Usad kem
Recefvad Date: 20 July 3022
Calibration Date: 22 July 2022
f 27 Judy 2022
Referance: 2207-0580WSC Submitted byt Uniind Aralyst and Enginearing Consultant Co. Lid
Amblent Temperature: | 25 2 3} °C
Rulativi Humidity: (6020 % 81 Soi Udomsuk 41, Sukhumyit Road, Bangchak,
Phrakhanang, Bangkok 10260
Procadure usad: Calibration were conducted using in-heuse callration procedure OP-HOZ2 accarding 1o compasison
with standand chilbd mirar sansar for humidity maamuremaent function and comparison wih standard
probe for function Inte hurmidiy ! tamperature chamber
of this result of
1. Rederence standards insturments |
instrument Modsl Serlal No. Centificate Due Date
1) Btancard Chilled Mirror Hygrometar Sansor Daw Prime 1| 31883 10714 1T Sap 2022
2) Stargard HumvdityTamperstiure Meter 400 10240757 TH-D125-21 13 Dec 2022
2The cerificals is vald only 1o the ilem calibrated on date and place of calibration,
3.Thie Certification = Iraceable fo the Syetam of Unit Bt
-Mational Instituts of Standands and Technology (NIST) . The Unifed States of America
-Mational Institute of Matroiogy Thalland (NIMT)
Calibrated by :  Somchal Dumwor pp 3 B [
Issuo Date: 03 August 2022 1V1 Chakrit Waswanjua
[ | Pomthippa Tameyakl
[ | Vipom Tantigawatl
[ P\fn.acf r !
a 1118533 5 0293725

CORPORATE SERY ICES

CCHNOLOGY FROMOTION ASSOCIATION
SULUIPMENT CALIBRATION AND TESTING SERVICES %
SV PATTAKARARN ROAD SO0 1H. SUANLUANG, SUANLUANG BANGROK 10250

S

e E
AILAND- JAPAN} 5@;

MEC-TEETISITOED

CALBATIN 1640
Cert.No.: 22CHE38
Page.: 1of3

Certificate of Calibration

Page.: 2 of 2
Pesult of Calil an; Befare Adjustment
Funetisn: Hurmidity meagurement.
Reference Standard uue* Uncertainty
Tem, ure  Humidity Reading Errar of Measurement g
c) RH.) (%RH,) (WRH) (%R H,) Faumen
250 40.1 Al 01 18 Manufacturer :
250 60.0 57 -30 18 Modal :
250 BO.O T -80 20
Serlal No. :
Result of Calibratian:- After Adjustment 10 No. ¢
Funetion: Hurmiidity measuramant,
Reforence Standard uucs Uncertainty G Gition AsRecaliit
Temporature Humidity Reading Errar of Measurement Received Date ;
{*C} {WR.H) (WR.H} (MRH.) [2WRH.) Calibration Date :
25.0 401 41 og 18
5.0 80.0 60 0.0 18 Refarence :
250 B0.0 T2 40 20 Submitted by :
sult of Cal o Without Adjustment
Funetion: Temperature maasuremeant.
Standard uue* Uncertainty Ambient Temperature :
Temperature Reading Errar of Messurement Relative Humidity :
{"C) {"G) ey (£°C) Calibration Procedure :
20.00 20.0 0.00 0Tz
25.04 25.0 004 07z
30.09 285 D51 orz
35,04 340 -1.04 oy2
35,68 38.0 -0.88 or2

UUE" : Unit Under Calibration
‘The reported uncersinty of maasurement wae base on standard uncerdainty mulliplied
by coverage facior & = 2.00, 8 fevel ar i 85%.

-allo-

Calibrated by :

Approved by :

{ /3 Malee Butkruea
{ ) Salthip Meangmai

{ ) Warakoen Lerngagtrakul

Issue Date

pH Meter

Hariba

LAGQUA-PHZ10

HADCDO025

UAE EFM.117/2583 (ENV.pH.O7/83)
Used Item

10 May 2022

11 May 2022

2205-027T8WSC-1

LUnite! Analyst and Engineering Consultant Co. Lid,
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak,
Phrakhanong, Bangkok 10260

(25 + 25 C

(50 + 15) %

In - house method -

- CP-CHS by direct measurement with standard
woltage calibrator and direct measurement with
certified reference matenal (CRM)

- CP-CHB by comparisan with standard thermometer

Uthen  Kankawi

Tk -

Approved Slgnatory

17 May 2022

The Uncertainties are for a

% s

l.anms‘lﬁmuqu

411148771

wnmnslunungu
A 041145
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ENNOVATIVE INSTRUMENT CALTIRATHIN LAR

CerLNo.: 22CHB39
Page.; 3of3
Calibration Results
Function : pH Measuremant
Performing three buffers standard curve by using buffer inal pH (4,7)(7,10)
Unit Under Standard pH Actual pH | Actual mV Uncertainty of | Coverage
Calibration Buffer Reading | pH factor
{mV) (£) k
pH Electrode 4.008 4.00 131.4 0.0085 205
SN 8B0CO185 6.983 .88 -43.5 0.015 218
6.983 608 -43.5 0074 213
10.015 10.02 -215.1 00096 2.00
Function : Temperature Measurement
1) Without adjustment
This was. with Temperature Probe;
- Madel 8B52
- Serial No. 290C0199
Dimension of prabe;
- Langth © 95 .
- Diameter : 12 mim.
- Immersion Dapth 100 mm.
Calibration Standard uuct T Uncertainty of | Coverage
Paint Temperature Reading measurement factor
¢l (c) (c) (*c}) {z°C) k
250 24,585 251 0.105 013 2.00
30.0 29.809 30.0 0.001 013 200
35.0 35.004 350 -0.004 0.13 2.00
Remark : - UUC* = Unit Under Calibration
The reported uncertainty of measurement was based oo a y ip by & ]

factor k, p

ing & leval of confidence of

tely 85 %,

-olo-

WMl .

wnaslunIuAu

a 1108309

Cert.No: 22CHE30
Page.: 20f3
Condition of this calibration rasult
1. Refarence Standard Instrument  © -
Instrument Berial No. 1D No. Cert. No. Due Date
1} Decument Process Calibraior 485300371 130RC098 21E3245 OF Ot 2022
2) Ret. Standard Thermomeater 2188080 130RCO44 21273 21 Nov 2022

This Is ble to the System of Unlt mainizined at-
- Traceable to National Institute of Metrology (Thalland), NIMT

2. Cartified F 1 The restlis ane to S1 through CPA chem Lid.,
ANSI-ASD National Accreditation Board, Accrodiled No. AR-1835

Buffer Solution Manufacturer Lot No. Exp. date
i 4008 CPA chem 7BESS5 01 Jan 2024
pH 6.883 CPA cham TEBB22 D4 Bep 2022
pH 10.015 CPA chem 7a4124 14 Fab 2023
3. This certificate is valid only to the item calibrated on date and place of calibration.
Calibration Results
Function : mV Measuremeant
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
v k
oH P v oH (2mif)
pH  Meter 4.00 177.48 1778 4.00 0.058 200
SN HADCODZS 7.00 0.00 0.0 T7.00 0.058 2.00
T.00 000 0.0 T.00 0.058 2,00
10.00 177.48 1775 10040 0.058 2,00

Maky, .

wnaslumuny
a 1108310

NI ATIVI INSTRUMENT CUL L0, 1IEAD TR
00 MO | S0 SURTINAKERN 18 TAMIGIN BANE KAKD,
PO BARKE PRI SARUT LK AR IORTNET BI%30 THATLAND
TULS EO0MI-TE L3R ) AKX LRI 1 Fh30
Vage 10r3
Certificate of Calibration
Customer
Nuimz LNITED ANALYST AND ENGINEERING CONSULTANT Certifleate No : 22-ACT-372
ooLTn, Request Mo - Reg-2022-0840
Adddress £ B Soi Udomsik 41, Sukhumvit Road, Bangehak,
Prukanong, Bangkok 10260
Unit Under Calibration Details
Mewuremant fiem + Acousiic Calibrator Class = F

Munufisturer : LASON DAVIS Range = 94, 114 4B/ 1000 He
Modl : CALIS Ingrument Statis © Ulsed

Serinl Number + 6306

n : UAEEFM.048:2563

Calibiration Environment and Detalls

Tenpeniture [ b e |
Humidiry (S0 £ 200%RH )
Baromutric Pressure {1013 £10.0hPa )
Tteceived Date £ 10 May 2022
Calibration Date + 8 June 2022

Locution of Calibmtisn : LAB 1 Acoustic

Calibration Procedure  © Inhoose method CP-ACT-02 hased on IEC 60842:2017 Electroscoustics - Saund calibrators

Referenee Standard Model Serfal Number Traceable Due Calibrotion
Scund Calibrstor 8V 354 SR EEl 31 May 2023

THD Multimeter 2015 47763 NIMT 2 Fobrury 2023

Traceability + This certifieate providoes ity of to 4 mutional standaed, and to the

realization of the intemational System of Lnies (311,
Nate
The reported uncertainty is bused on stundard uncertainty multiplied by the Coverage Factor k=2, providing u level of
confidence approximately 43 %

Calibrated By : e A

Mr. Noppadon  Lusngsrt

Approved By ¢
M. Pacit Muthavom
Calibrativn Engineer Supervisor
8 June 2022

Servies Cnlibmtion Enginesr
Essue Dute ¢

“tonestimUey.

The ransry vt iely [



INNOVATIVE IRSTIUMENT CALIKRATION LA
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AMPFIOE BAN

TEL

WATIVE IRETIUMENT €0, LI IBAD OFFICE

AMET PRAKAN TROVESECE 1080 THAILAND

e
s )
Page 10f3d

DTN RSB AN, i

Certificate No ; 2-ACT-372
Request No : Reg-2022-0840

Sound pressare level Calibration Results : Without Adjustment

THNOVATTVE INSTRUMENT CALTIRATION LAR
INNETVATIVE ISTTRUMENT (13, LT HEAD GFFICE

TN M |3, SO0 SUNTISAKORN 18 TASMBEN BANG KADG,
AMPRIOE BANC] PHLESAMUT FIRAKAR FROVING E 10340 THAILARND
TEL i660-20 - S000-1 TAX: W06)-21-T) 80

ACCREDITER

EALBATIN LaBaRasonY
[r =)

Fagntal2
Certificate of Calibrution
Customer
MNome © LINTTED ANALYST AND ENGINEERING CONSULTANT Certificate No : 22-ACT-373
CoLLTn, Request No - Req-2022-(840
Address = Bi Soi Udomisak 41, Sukhamvit Road, Bangchak,
Prakonong, Bangkok (0260
Uit Under Calibration Details
Measurgmenst item © Acoustic Calibrator Class : 2
Manuficturer : LASON DAVIS Range : 94, 114 B/ 1000 He
Muodel S CALLSD Entrnent Stwti - Uiged
Serial Number 26T
1D : UAEEFM.049/2563

Calibration Environment and Details

Calibrution Renge Withont Adjastment () Adjustment (dB) Uncertainty | Acceplunce Emli
(dB) Measured Error Measured Error 1 +edB) Cluss 2 { + dB)
24 dB / 1000 Hz 44.02 062 E - (R} (20
114 dB ¢ |00 He 11412 012 = = a1t LE
Frequency of Sound pressure level
Callbration Range Without Adj Uncertuinty | Avceptance fimit
(Hz) Measared (Fiz) | Ervor (%) | Mensured (H) | Error (%) (= %) Cllass 2{ = %)
04 dB J 1000 He 1000,00 .08} 010 7
114 dB /1000 He 100000 L] 10 7
Total Harmonle Distortion plus Noise of Sound pressare kevel (THDSN %)
Calibration Range Without Adj Ad] Timit
(e} Measured (o) Measured (%) (£%) Class 2 { £ %)
QB ) 106K Hz 0.05 (L4 ] 30
V14 AR 100 He 2L G40 EX]
Note 1
At lmE s [ECB0SA2 1017 Class |
The prassars cocrection
The ke e i i
End of Calibration
' il e I Aot O Lif
LonEI3. s

INNOYVATIVE INSTRUMENT CALIBRATION LAH
ENMOVATIVE TNSTHUMENT CUL LTI, HEAD OFFICE

00 MR |, S SR TIM ARSI || TANKRTRS BRAR AN

AR BT IR AT PIAK A PROVIRCE J054 THATLAND

TER: 466MKT0F-SR60-1 TARRNEI 16700

AECAEDITER
CawEnAT o adina e
LT

Pagedotd

Sound pressure fevel

Certifieate No

Reguest No -

22-ACT-373
Reg-2023-U840

Culibration Resabts : Withou Adiustment

Culibration Range Without Adjustment (di) Adj (dB) Li] Ity Ul
{dB) Measured firror Mensnred Error {+dH) Class 2 (= dB)
44 dB /1000 He 54.02 0.0z (411 040
T14.dB ( 1006 Hy 1410 o0 ol L)
Frequency of Sound pressure level
Calibration Range Without A u lhimit
(Hz) Measured (Hr) | Ervor (%) | Measored (Hz) | Error (%) (£%) Cluss 2{ = %)
54 dB [ 1000 He 94,00 nin o 1%
114 dB /1000 Hi 99000 010 [RLH] £
Total Harmanic Distortion phis Noise of Sound pressure level (THDHN %)
Calibration Range Without Adj Il Uy ity limiz
{Hz) Measured (%} Measared (%) (%) Clasn 2 { = %)
94 dB 7 1000 He 012 = (haly an
114 dB.! 1000 Hz 023 = A 10

Tempernture (2342°C)

Humidity 150 & 20 %RH )

Barometric Pressure.— : (101 &00.0 WP )

Received Dote © 1k May 2022

Culibration Date o 8 June 2022

Lacation of Calibrtion : LAB 1 Acoustic

Calibration Procedure —  In-house. method CP-ACT-12 based on TEC 60942:2017 Electroncousties - Sound cohbrators

Reference Standard Model Serial Number Traceable Due Culibration

Sound Calibrator SV 38A 58079 EEI 31 Muoy 2023
THE Mubtimeter ms 1047765 NIMT 2 Februnry 2023

Traceability + This certificate p ility of 0 mutionnl standosd, and to the

lizstion of the & | Sysis F UImits (513
Nute

The reported uncertainty it based on standard yncertninty multiplicd by the Coverage Factor k=2, providing o level of

eonfidence npproximistely 95 %.
-
Calibrated By = g Approved Ry : i
Mr, Noppadon  Lusngart M. Pacii Muthiyom
Serviee Calibrution Enginecr Calibration Engineer Supervisor
lssue Date : 8 June 2022
o e ) it

wriznslairauey. .

SITHIPORN ASSOCIATES CO.LTD.
CALIBRATION LABORATORY

gplud Banigkok 10700 THAILAND
ithipharm.com hitp /fwwwsithi

451-45 1/ 5iri Rd, Bangl u, B
Tel0-2435-8800 Fax.0-2433-1679 c-mail.cal

NSC-TISI-TIS 17025

L.Com

Cert. No, : ACL22080
Pages £ lof9

Calibration Certificate

Equipment : SOUND LEVEL METER

Note &

= iceoptnce limi wn DICHOO04E 1T Clans |

mzrephe ume s

End af Calibrution

Manufacturer : ACO

Muodel : TYPE 6236/ Microphone TOS2ZNR / Preamplifier -

Serial No.: 182020 / 69852/ -

1D} Na.: <

Condition As Found : GOOD

Customer : UNITED ANALYST AND ENGINEERING CONSULTANT (UAE)
81 S0 UDOMSUK 41, SUKHUMVIT ROAL,
BANGCHAK SUB-DISTRICT,
PHRAKHANONG DISTRICT, BANGKOK 10260
THAILAND.

Location : -

Ambient Temperature : [ 230 +3 ) “C

Pressure : {1013 £3 ) kPa

Relative Humidity : { 500 £20 ) "

Received Date 18 JANUARY 2022

Calibration Date :
Date of Issue :

26 JANUARY 2022
28 JANUARY 2022

e Tl it

~onmslirUey, .

Calibrated by : Nathakom Pisutpaisan
—— T AL
4 -
{  Thanakul Petchurai )
This cerifi is issued in with thi of ISCVIEC 17023 standard, may not be reproduced

other than in full, except with (he prioe written spproval of the head of Calibration Laboratory,

l.ﬂﬂﬁ'li‘hiﬂ'l‘l]ﬂﬂ

QF-TSI24M-4-020664
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
Ll CALIBRATION LABORATORY

Continuation of Calibration Certificate

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
e CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. ; ACLI2080
Joh No, : VOBSACHIA
Pages : 3ald

Summary of Measurement Result ;.

Cert. No. : ACLI2080

Jdob No, @ VOGSACHD44

Pages : 2ol
Calibration Procedure ; CP-AC-02

Calibration Method :

This equipment was calibrated by based on [EC-61672-3 (2013) Standard for sound level meter (SLM).

The SLM had tests to Acoustical and Electrical signal tests of freq) ighting with heic chamber and Reference
Standard Instruments,

For wests results of ezch items were made by observation ol gach Instroments disploy and also with SLM's display.

Condition of this result of calibration :
I. Reference Standard Instrumenis :

Instrument Maodel Serial No, Cert. No. Due Date
Waveform Generator 33210A MY45017076 EF-0012-21 10-Feb-22
Waveform Generator 335118 MYS52302742 EF-0011-21 10-Feb-22
Digital Multimeter 33elA MY53220102 EEL.BP, 050264  10-Feb-22
Digital Multimeter 334614 MYS3220076 EEL.BP, 030264  08-Feb-22
Digital Multimcier HEABA 1997025 EEL.BP, 06/0264  05-Feb-22
Programmable Attenuntor MAT-1070 G21001 14 1500-07774E O8-Mar-22
Condenser Microphone 4180 2977900 AA-1008-21 {15-Feb-22
Measuring Amplificr NAZEAL 34560495 AA-3003-21 16-Feb-22

2. This result of calibration was fourd necurate a8 shown on date and place of calibration for this ealibrated item only.

3. This certificate is bile to the i ional gystem of unit 1 it ;

3.1 Mational Institute of Metrology ( Thailand).
3.2 Thailand Institute of Scientific and Technological R h (TISTR).

I.E]ﬂﬂ'ﬁ‘hjﬂ'l‘l.lﬂﬂ
&

QF-TS 1 2-0-04- 020664

SITHIPORN SITHIPORN ASSOCIATES CO,LTD.
el CALIBRATION LABORATORY

Continuation of Calibration Certificate

[ 4] i Alaxh " q
Parameter Pass Fail uncertainty of
(dB)
measurement (dB)

1. Absoluie scmsitiviy v - 02 NiA
2, Self-geneented noise v = 02 NiA
3, Acoustical signal tests of freg ighti

125 Hz v 0.3 0.6

1000 Ha v - 0.3 0.

8O Hz v 0.3 0.7
4, Electrical signal tests of frequency weightings

For 10 He 10 4 kHe v - 0.3 0.6
For >4 kHz 1o 10 kHz v 0.3 0.7
For > 1) kHz 10 20 kHz - 1.0

5. Freq and time weightings at 1 kHe v - 0.2 02
6, Long - term stability v - 0.1 0.1
7. Level linearity on the reference level range v 0.2 0.3
8. Leval linearity including the level mnge control v - 0.2 0.3
%, Tone burst response v - 02 0.3
10. Peak € sound level v 0.2 0.35
11 Overlosd indicati v = 0.2 0.25
12. High level stability v s 0.1 0.1

I.E]ﬂﬂ'l'i‘lljﬂ'l‘l.lﬂﬂ

QF-TS12-04-04-020664

7 Bl

Cert. No. : ACL2Z080
Jab No, FCHSACHMA
Pages  : dof9

Result of ealibration :
1. Absolute sensitivity
Reference Measured Acceptunce
Acoustic Signal Value Devistion 1imit
(dB) (dB ) (dB) (dB )
93.9(93.96) 04,0 L0 +0.3
2. Self-generated nolse
2,1 Normal test
Measured Value
(dB )
28.6

2.2 The microphanc of the sound level meler was replaced by electrical signal input deviee.

Freguency Measured value
Weighting [dB )
A - weight 282
C - weight 288
Flat a7

3. Acoustical signal tests of frequency weightings
Meter free-field neoustic response it a level of 84 dB

Frequency Deviation from various freg ighting response curve (dB)
{Hz) i 2 Acceptince
Fh G
it weight A-weight Limits
125 0.2 0.2 0.2 * 1.5
100 .3 0,3 1.3 =10
OO0 0.5 0.3 0.3 +5.0

I.E]ﬂﬁ'ﬁ‘lljﬂ'i‘l.lﬂu
75

QF-TS12-04-( 120664



SITHIPORN, SITHIPORN ASSOCIATES CO,LTD
s CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No, : ACLIZO8)
Job No.  : VOGSACDNE4
Pages @ Sof9

4. Electrical signal tests of frequency wei

Weighting network response with relative o 1 kHz.

Frequency Devintion from various freg ighting response curve (B}
ey Flat Coweight | A-weight i
Limits
63 -0.1 0.0 02 +2.0
125 .1 0.0 0.2 +1.5
250 0.0 0.0 0.1 1.5
500 LT 0.1 0.0 +1.5
1000 0.0 0.0 0.0 =10
2000 0.0 0.0 0.1 +2.0
4000 .1 -0.3 0.4 +3.0
BOOD 4.3 0.4 .5 5.0
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kHz
Measured Deviated ance
Frequency Valie Value
Weighting {dB) (dB )
A - weight 9.0 0
C - weight 4.0 LA +£6.2
Flat 94.0 .0 0,2

5.2 Time weighting m | kHz

Measured Deviated Acceptance

Frequency Value Value Limits
Weighting (dB ) (dB ) { di )
Fast 94,0 0.0 -
Slow ad.0 o =1
Leg 94.0 0.0 =01

6. Long - term stability

SLM Display | SLM Display | Deviuted Acceplance
Frequency i initial it final Value Limits
Weighting (dB ) (4l ) (dB ) (dB)
A = weight 940 4.0 0.0 ]
1
naslurun

QF-TS1 2-14-04-070664
> Ll

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
e CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACLII080
dob No. @ VOGSACUN44
Pages % Tol9
8, Level linearity Including the level range control
Anticipated Measured Deviated Acceplunee
Hange Valug Value WVitlue Limiis
{dB ) (dB ) (dB) {dB )
130 94.0 94.0 0.0 H).5
120 4.0 94.0 0.0 4.5
110 840 940 ki) .5
100 94,0 939 “0,1 .5
a0 94.0 4.0 0.0 4.5

Level linearity on each kevel range
Anticipated Measured Devinted AcceMance

Range Value Value Value Limits
(dB ) (dB ) [dB ) (dB )
130 43.0 431 0.1 .5
120 3340 331 0.1 )5

Y. Tone burst response

Time Tane burst Anticipated Measured Deviated Acceplince
duration, Th Cyele Value Value Value Limits
Weighting | (ms) (dn) (dB) (dB)
0.25 1 108.0 107.7 -0.3
Fust p 8 117.0 116.7 0.3 =
200 800 134.0 1336 -0 +1.0
2 8 108.0 1079 -0l 15;-5.0
Show
200 300 127.6 1274 0.2 1.0
{125 1 89.0 99.0 (] 1.5:-5.0
SEL 2 L 1080 108.0 0.0 10325
200 800 128.0 1280 0.0 £1.0

wna@slunIuAu
5

QF-TS1 244 (4-020664

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
: ' CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22080
Job No. 1 VOGSACO044
Pages @ 6of9

7. Level linearity on the reference level range

Anticipated Mensured Devinted Acceptance
Value Value Valug Limits
(dB ] (dB ) (dB ) (dB )
135.0 135.0 0.0 1.1
134.0 134.0 0.4 =11
133.0 133.0 K] 1)
132.0 132.0 0.0 £1.1
1310 1311 0.1 & 11
128.0 129.1 0.1 &1.1
124,00 124.0 0.0 £1.1
1190 19,0 0.0 L1
114.0 1140 0.1 &}
1090 10890 0.0 =11
104.0 104.1 0.1 1.1

99.0 99.0 0.0 1.1
4.0 94.0 0.0 £1.1
89.0 LA .1 & 1.1
84.0 841 0.1 1.1
9.0 79.1 0.1 + 11
4.0 740 0.0 # 1.1
69,0 9.1 0.1 il
6.0} 64,1 0.1 &3
8.0 59.1 0.1 1.1
4.0 54.1 .1 411
2940 4.1 0.1 21,1
44.0 44.2 0.2 +1.1
39.0 39.4 0.4 & 1.1
'
wnanslupmun

QF-TS12-4-(4-070664

5o ot

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
) CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL2IZ080
Job No.  ; VOGSACTNES
Pages : Bol9

10. Peak C sound level

Number of evele Anticipated Measured Deviated Acceplanee
in Value Value, Lepeak Value Limits
Test signal {dB ) (dB} [dB ) (dB )
Continuous 133.0 133.0 0.0 -
One 1364 1356 -0.8 +3.0
Number of eyele Anticipited Measured Dieviated Acceplands
in Value Value Vilue Limits
test signal {dB (dB ) (dB ) {dB )
Cantinwous 1330 133.0 0.0 =
Positive holf cycle 1354 1352 0.2 2.0
Negative half cyele 1354 1352 02 2.0

11. Overload indication

Measured value { dB ) Deviated Acceplance
Positive Negative Value Limits
one-half eyele | one-half cycle (dB ) (dB )
90,2 90,1 k1 =15
1
enanslupmun

QF-TH 12171064
7z /3& !



S!T H I POR N; SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

SITHIPORN ASSOCIATES CO.LTD.
CALIBRATION LABORATORY

Cert. No. : ACL22080
Job No. 3 VO6SACH044 451-451/1 Sirinthorn fid, Banat Bangpiud Bangkok 10700 THAILAND. WSCTISITIS 17025
Tel 0-2435-8300 Fax.0-2433-1679 e-mail; calr hittpu l om c

Pages  : 9of9 L =
Cert, No. : ACL22081

12, High level stability Pages  : lof§

Calibration Certificate

SLM Display | SLM Display Deviated Acceptance
Frequency at initial at final Value Limits Equipment : SOUND LEVEL METER
Weighting {dB ) (dB ) (dB ) (dB ) Munufacturer : LARSON DAVIS
vl 1370 1370 00 03 Madel : LxT2/ Microphone 375B02 / Preamplifier PRML x T2B
Serial No.: OODS286 /011740 / Q56087
1D No.: =
The reparied mweﬂaully is based on 4 standard v mutiplied by e factor & =2
ar any value fi leul, idin a lovel of denee af imntely 95 %
— End of Calibration Certificate e Condition As Found : GOOD
Customer : UNITED ANALYST AND ENGINEERING CONSULTANT (UAE)
§1 501 UDOMSUK 41, SUKHUMVIT ROAD,
BANGCHAK SUB-DISTRICT,
PHRAKHANONG DISTRICT, BANGROK 0260
THAILANTD,
Loeation : =
Ambient Temperature © (230 +3) b &
Pressure : {1013 £3 ) kPa
Relative Humidity : {500 420 ) %

Received Date : 18 JANUARY 2022

Calibration Date : 26 JANUARY 2022

Date of Issue : 28 JANUARY 2022
Calibrated by : Nathakom Msutpaisan
Approved by : / é ; éf

{ Thunakul Petchurni

This certificate is issued in accordance with the requirements of ISCYIEC | 7025 standard, may not be reproduced

other than in full, exvept with the prior writien approval of the head of Calibration Laboratory.

' 1
wnmslupugu wnmslununu
QF-TS1 24404020664 QTSI 2120064
S ITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
o ks CALIBRATION LABORATORY
Continuation of Calibration Certificate
Cert. No. & ACL22081
Jdoh No, @ VORSACDN44
Pages @ 2of8
Calibration Procedure : CP-AC-02
Calibration Method :
This equipment was ealibrated by based on IEC-61672-3 (2013) Standard for sound level meter (SLM).
The SLM had 1ests to Acoustical and Electrical signial tests of frequency weighting with hoic chamber and Reference
Standard Instruments.
For tests results of each items wiere made by abservation of cach Instruments display and also with SLM's display,
Condition of this result of calibration :
I. Reference Standand Instroments ©
Instrument Madel Serial No, Cert. No, Due Date
Waveform Generator 332104 MY 48017076 EF-0012-21 10-Feb-22
Waveform Generator 33511B MY52302742 EF-0011-21 10-Fek-22
Digital Multimeter IM61A MYS53220104 EEL.BP, 050264  10-Feb-22
Digital Multimeter AM61A MY33220076 EEL.BP. 03/0264  08-Feb-22
Digital Multimeter ERETEN MY 624273 1-15180725251-1  15-8epr22
Progrommable Attenutor MAT-1070 62100114 1500-077M4E. 08-Mar-22
Condenser Microphone 4180 2877900 AA-1008-21 05-Feb-22
Measuring Amplifier NA-42ZKAl 4560485 AA-3003-21 16-Feb-22
2, This result of calibration was fourk pecurate as shown on dare and place of calibration for this calibrated item only.
3, This centificate is traceable to the international system of unit maintained ul :
3,1 National Institute of Metrology (Thuiland).
3.2 Thailand Institute of Scientific and Technological h (TISTR).
' 1
nmslunug wnmnslunugu

QF T8 20404020664
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SITHIPORN ASSOCIATES CO,LTD.

SITHIPORN
il CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert, No. : ACL22081
Job No, 1 VOGSACHO44
Pages : 3ol

Summary of Measurement Result ;

SITHIPORN

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certiflcate

Uneertalnty Maxkmum-permitted
Parameter Pass | Faill uncertuinty of
(8) measurement (dB)

1, Absolute sensitivity v - 0.2 NiA
2. Self: i noise v - 0.3 WA

3, Acoustical signal tests of frequency weightings
125 Hz v . 03 0.6
1000 Tz v 0.3 0.6
£O00 T2 v 0.3 0.7

4, Eleetrical signal tests of frequency weiphti
For 10 Hz 10 4 kHz v 0.3 0.6
Far > 4 kilz to 10 ke v 03 0.7
For > 10 kHz to 20 kHz v 0.3 1.0
5, Frequency and time weightings at | kHz v 0.2 02
5. Long - term stability v 0.1 0.1
7. Level lingasity on the reference level range v 0.2 0.3
8. Lovel linearity ineluding the level mnge conirol v - 0.2 0.3
0. Tone burst response v 0.2 0.3
10. Peak € sound level v 02 0.35
11, Overload indication v 0.2 0.25
12. High level sbility v - 0.1 0.1
'
naslupun

QF-TS12-04-4-020644

s

SITHIPOQRN, SITHIPORN ASSOCIATES CO.,LTD.
alih CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cerl. No, : ACL12081
Joh No. 1 VCHSACH044
Pages @ SofR
4, Electrical signal tests of frequency weightings
Weighting network respanse with relitive to 1 kHz.

Frequency Deeviation from various frequency weighting response curve (dB}
{Hz) = 7 : Acceplinee
Flat Crweeight A-weight Limits
53 0.0 0.0 00 2.0
125 0.0 0.0 Q.0 *1.5
250 0.0 0.0 00 1.5
500 0.0 0.0 0.0 £ 5
000 0.0 [IX1] A0 +1.0
2000 oo 0l 0.0 224
4000 0.0 0.0 w0 +3.0
BOO0 0,0 0.0 0.0 £5.0
16000 -1 0.0 0.1 +5.0-{-00)
5. Frequency and time welghtings at | kHz
5.1 Frequency weightings at | kHz
Mensured Devinted Acceptanee
Frequency Value Value Limits
Weighting (dB) (dH) (dB)
A - weight 94.0 0.0
C - weight 4.0 0.4 20,2
Flat 4.0 0.0 *02
3.2 Time welghting at 1 kHz
Measured Devinted Acoeptance
Freguency Value Value Limits
Weighting (dB ) (dB) (dB )
Fast 240 10 ¢
Slow 4.0 00 +{.1
Leg 940 0.0 +0.1
6. Long - term stahility
SLM Display | SLM Display [ Deviated Accepiance
Frequency al initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A = weight 0,00 94.0 0.0 +4.3
1
enaslupun

QF-TS12-04-04-020664

Result of ealibration ;-
1. Absolute sensitivity
Reference Measured Acceplance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB ) {dB)
93.9 (93.96) .0 0.0 403

2, Self-generated noise
2.1 Normal test

Measured Value
(dB )

aln

Cert. No. ; ACL22081
Joh Ne, 1 VORSACO044
Pages  : d4ol8

2.2 The microphone of the sound level meter was replaced by electrical signal input device,

Frequency Measured value

Weighting (dB )

A - weight 308

C - weipht I
Flat 36.8

1A Feal signal tesis of freq ¥

Meter free-field scoustic response at a level of 84 dB

QF-TS1 2-M-04-020604

SITHIPORN

SITHIPORN ASSOCIATES CO.,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

Freg Deviation from various freque i response curve (dR)

[Hz} Fiat Cwoight Aoelaht Acrf-pl.mwc

Limits
125 -1 Q.1 0 + 1.5
100 0.3 -0.2 ¥ 4 1.0
B 3.1 3.2 32 +5,0

1
wnanslupmuny

L5

7 A

7. Level linearity on the reference level range

QF-TS1 2-48-{M-020654

Cert. No. : ACL22081
Job No. @ VORSACHD4Y
Pages : 6ol B

Anticipated | Measured Deviated | Acceplunce
Valie Value Value Limits
(dB) (dB) (dR) (dB)
135.0 135.1 0.1 e
134.0 134.1 0.1 * 1.1
133.0 133.1 0.1 + 1.1
132.0 132.1 0.1 &1l
131.0 13l.1 0.1 151
129.0 129.1 0.l = 1.1
124.0 124.1 .1 *:1.1
1184 118.1 0.1 * 1.1
114.0 114.1 0.1 2.1
109.0 10,1 [ £ 10
1.0 [N a.1 = 1.1
99.0 9.0 0.0 £ 1.1
04.0) 94.0 0.0 + 1.1
B9.0 80.0 0.0 & 1.0
4.0 4.0 4.0 %+ 1.1
79.0 79.0 0.0 4.1
4.0 74.0 0.0 £1.1
6.0 69.0 0.0 % .1
640 4.0 0.0 L |
580 59.0 0.0 & 1.1
540 54,0 0.0 + 1.1
49.00 491 0.1 2.1
4.0 44.2 0.2 1.1
39.0 39.6 0.6 % 1.1

'
enaslupmun

7 Ko



SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
’ S CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACLI2081
Job No. @ VOGSACOD44
Pages : TolB

. Level linearity including the level runge control

Anticipated | Measured Devinted Accoptance
Range Value Value Value Limits
(dB ) (dB) (dB ) (di )
1401 G40 4.0 00 +).5

9. Tone burst response

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
i CALIBRATION LABORATORY

Continuation of Calibration Certificate

Time Tome burst Anticipated | Measured Deviated Acceptance

duration, Th Cycle Valug Value Value Limits
Weighting (ms) (dR) (dB) (dB) (dB)

(.25 | 108.0 1078 -0.2 1.5;-5.0

Faist 2 8 117.0 116.7 -0:3 Lli=25
200 B0 134.0 1339 -1 1.0

2 ] 108.0 1078 0.2 154 =50
o 20K) B0 127.6 127.5 -[h. =1.0

023 1 MN/A NiA N/A o ]

SEL 2 L N/A NIA /A 1.0 =25
200 BOD A NA MNiA +1.0

1. Peak C sound level

Numiber of cycle Anticipated Measured Deviated Acceptance
in Value Value, Lepeak Value Limits
test sipnul (dB ) (dB ) (dB} (dB)
Continuois 133.0 133.0 0.0 =
e 1364 135.7 0.7 +3.0
Mumher of cycle Anticipated Ieasured Devinted Agceplunce
in Value Value Value Limits
test signal (dB ) {dB ) (dB ) (dB )
Conlinuous 1330 133.0 0.0 -
Pasitive hall cyele 1354 1352 0.2 2.0
Negative half cycle 1354 1352 02 20
1
naslupuny

OF-TS12-04-04-0 20664

SITHIPORN ASSOCIATES CO.LTD.
CALIBRATION LABORATORY

451-45111 Sirinthern Rd, Bangbumry, Bangpiud Bangkol 10700 THAILAND, WEC-TISETES 17025
Tel 2-2435-B800 Faxi-2433-167% e-maitcal-center@sithipharm.com hitp/fwaww.sithiphom.com CALIBRATION 0394

OF-TS12-04-(4-01 26

2t Ak

Cert. No. ¢ ACL22082
Pages : 1ol

Calibration Certificate

Equipment : SOUND LEVEL METER

Manufacturer : LARSON DAVIS

Maodel : 1T Microphene 375802 / Preamplifier PRML x 121

Serial No.: 0005289 / 011732/ 056076

1D No.: 2

Condition As Found : GOOD

Customer : UNITED ANALYST AND ENGINEERING CONSULTANT (LAE)

1 SO1 UDOMSUEK 41, SUKHUMVIT ROAD,
BANGCHAK SUB-DISTRICT,
PHRAKHANONG DISTRICT, BANGKOK 111260

THAILAND.

Location : =
Ambient Temperature : [ 230 23) e
Pressure : [ 1013 £3 ) kPa
Relative Humidity : { 500 =20 ) e
Received Date : 18 JANUARY 2022
Calibration Date : 26 JANUARY 2022
Date of 1ssue : 2B JANUARY 2022

Calibrated by : Mathakorn Pisutpaisan

Approved by :

< =
{  Thanakul Petchurai )

This cerni is fssued in | with the requi of [SOVEC 17025 standard, moy not be reproduced

other than in full, except with the prior written approval of the head of Calibration Laborutory.

I.E]ﬂﬂ'l'i‘lljﬂ'l‘l.lﬂﬂ

QF-TS12-04-04-020004

Cert. No. 1 ACL22081
Job No. 1 VOGSACHIA4
Pages @ Bof8

11, Overload indication

Measured value ( dB ) Deviated Acceptance
Pasitive Negative Walue Limits
one-half cyele | one-half eycle (dB ) (dB)
89.2 £3.4 0.2 +1.5

12, High level stability

SLM Display | SLM Display Devinted Acceptance
Frequency ot initial ol final Value Limits
Weighting (dB) (dn) {dB} {dB )
A - weight 137.0 137.0 0.0 40,3
The reported uncertainty is based o standard inty multiplied by e factor k =2

or any vilue following ealeulation,providing a lavel of confidence of approximately 95 %

End of Calibration Certificate —

I.ilﬂa'ﬁ‘hjﬂ'l‘l.lﬂﬂ
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
= B CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert. No,
dah No.
Pages

= ACL22082
: VORSACHD44
: Zolf

Calibration Procedure : CP-AC02

Calibration Method :

This equipment was calibrated by based on IEC-61672-3 (2013) Standard for sound level meter {SLM).

The SEM had tests to Acoustical and Electrical signal tests of fr ighting with Anechoic chomber and Refe
Standard Instruments,

Far tests results of each items were made by abservation of ench Instruments display and also with SLMs display.

Condition of this result of calibration :
I, Reference Standard Instrumenis :

Instrument Muodel Seriul No. Cert, No, Due Date
Waveform Generator 33210A MY45017076 EF-0012-21 10-Feb-22
Waveform Generator 135118 MY52302742 EF-0011-21 10-Feb-22
Digita] Multimeter 334614 MY53220104 EEL.BP, 0500264  10-Feb-22
Diggital Multimeter 13614 MY 53220076 EEL.BP. 0310264  08-Feb-22
Digital Multimeter REETARN MMYAO024273 1-15180725251-1  15-Sep-22
Programmable Attenuaior MAT-1070 2100114 !500-0777‘4]! 08-Mar-22
Condenser Microphone 4180 2977900 AA-1008-21 05-Feb-22
Menasuring Amplifier NA-IKAI 34560485 AAI003-21 16-Feb-22

2. This result of calibsration was found necurate a5 shown on date and place of calibration for this calibrated item only.
3. This certificate is traceable to the international system of unit mointoined @
3.1 Mational Institute of Metrology (Thailard),

3.2 Thailand Institute of ific and Technological R h (TISTR).

enaslupun

QF-TS13-04-14-020M64

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
22 2 CALIBRATION LABORATORY

Continuation of Calibration Certificate

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.

CALIBRATION LABORATORY

Continuation of Calibration Certificate

7 Hh..

Cert, Now : ACL22082
Job No. @ VOGSACO44
Pages @ 4olB

Result of calibration ;.

I. Absolute sensitivity

Referece Measured Acceptanee
Acoustic Signul WValue Deviation Limit
(dB ) (dB) (dB) (dB)
93.9 (93.96) 4.0 0.0 0.3

2, Self-generated noise
2.1 Normal test

Measured Value
(dB }
29.6

2.2 The microphone of the sound level meter was replaced by electrical signal input device.

Frequency Measured value
Weighting (dB )
A - weight 20.4
- weight 29,1
Flat 348

3. Acoustical signal tests of frequency welghtings
Meter free-field acoustio response at o level of B4 dB

Freguency Drevintion from various frequency weighting response eurve (dB)

Hz) Acceptunee

(Ha Flat Coweight | A-weight o
Lamits
125 b 0:2 0.2 + 1.5
1000 3 -0.2 0.2 = 1.0
BOOD 26 .6 2.6 +5.0

1
enaslupuA
QFTS12-04-D4-01 20664

P 4

Cert. No, : ACL22082
Joh Na, 1 VOGSACHIN
Pages : 3afB
Summary of Measurement Result
Uncertainty | Masimum-permitted
Parnmeter Pass | Fail uncertainty of
R) measurement (dB)
1. Absolutc sensitivity v . 02 NiA
2. Self- I noise v - 0.2 N/A
3, Acoustical signal tests of frequency weighti
125 Hz v [E 0.6
1000 Hz v - 0.3 0.6
BO00 Ha v 0.3 0.7
4, El | sigmal tesis of frequency weightings
For 10 He to 4 kliz i - 0.3 0.6
For >4 kHz 10 10 kHz v 0.3 0.7
For » 10 kHz to 20 kHz, ¥ - [E 1.0
5. F and time weightings st | kHz v - 0.2 0.2
6. Long - term stability v 0.1 0.1
7. Level linearity on the reference level range v 02 0.3
8. Level linearity including the Jevel range control v - 0.2 0.3
9, Tone burst response v - 02 03
10. Peak € sound level v 02 0.35
1. Overload indi % - 02 0,25
12. High level siability v . 0.1 0.1

QFTSE 2040420661

wnmslununu

7 Mo

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.

CALIBRATION LABORATORY

Continuation of Calibration Certificate

: ACL2Z20H2
+ VOOSACH044
1 5aff

Cert. No
Jab No.
Pages
d. feal signal tests of freg v welghting
Weighting network response with relative to 1 ke
Frequency Devintion from various ighting response curve (dB)
{Hz) z 7 Acceplunce
Flat Coweight A-weight Limmite
63 L0 0.0 .0 3.0
125 0.0 0.1 .0 1.3
250 0.0 0.0 o0 +L.§
500 0.0 0.0 (LA £1.5
1000 .0 0.0 0.0 =140
2000 0.0 0.1 0 2.0
4000 0.0 0.1 0.0 L340
B0 0.0 0.1 0.0 =50
16000 -0.1 .1 0.1 +5.0-(-c0)
5. Frequency and time weightings at 1 kliz
5.1 Frequency weightings at | kHz
Measured Deviated Acceplance
Frequency Value Value Limits
Weighting (dB) (dB) (1d8)
A - weight 94,00 0.0 -
C - weight 94,0 0.0 £0.2
Flat 94.0 0.0 02
5.2 Time weighting ot | kHz
Mensured Deviated Acceptance
Frequeney Value Value Limits
Weighting (d8) (d8) (dB)
Fast 4.0 0.0 -
Slow 4.0 0.0 =0.1
Leg 940 4.0 +0.1
6. Long - term stability
SLM Display | SLM Display Devinted Acceptunce
Frequenty ut initial at final Value Limiis
Weighting (dB) (dB) Ldn ) (dB)
A - weight 44,0 94.0 0.4 4 0.3

QFT81 2040400664

I.E]ﬂﬁ'ﬁ‘lljﬂ'l‘l.lﬂu
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
L e CALIBRATTON LABORATORY

Continuation of Calibration Certificate

Cerl. No. : ACL22082
Job No. @ VOGSACOHH4
Pages : 6ofR

7. Level linearity on the reference level range

Anticipaied | Measured Devinted Acceptanco
Value Value Value Limits
(dn) (di ) (dB) (dB)
135.0 135.0 .0 £1.1
134.0 134.0 0.0 1.1
1330 133.0 LRI} +1.1
132.0 132.0 0.0 * 1.1
131.0 1300 {001 £ 1.1
129.0 129.0 L0 1.1
1240 124.0 0. canl
119.0 119.0 0.0 1,1
114.0 114.0 L0 + 1.1
L1080 109.0 0.0 & 1.1
104,00 104.0 0.0 * 1.1
949.0 95,0 L1 1.1
94.0 94.0 .0 & 1.1
9.0 B0 0 1.1
#4.0 B4.0 111 1.1
790 79.0 (r0 + 1.1
T4.0 74.0 (0 +1.1
69.0 65,0 [0 & 1]
G0 i) 0.0 1.1
59.0 59.0 0.0 1.1
54.0 54.0 0.0 = |
4.0 49.0 0.0 1.1
440 44.0 0,0 1.4
390 R (L84 x1:1

naslupun

2 fek

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
B CALIBRATION LABORATORY

Continuation of Calibration Certificate

QF-T51 2-04-04-004M64.

Cert, No, : ACL22082
Job Mo, : VOGSACHU4
Pages @ BolB

11, Overload indication

M 1 vailue ( dB ) Devinted Ageeptance
Positive Nepative Value Limits
one-half eyele | one-half eycle (dB )} {dB)
B9 894 0.2 k1.3
12, High level stability
SLM Disploy | SEM Dhisplay Dreviated Acceptance
Frequency at initinl il final Value Limits
Weighting (dB ) LB ) (dB) (dB)
A= weight 137.0 137.0 .0 0.3

The reported uncertainty is based on 4 standard Itiplied by ge factor & =2

or any value following caleulati iding o lavel of

e of ly 93 %

End of Calibrution Certificate —

I.E]ﬂﬂ'l'i‘lijﬂ'l‘l.lﬂﬂ
=

QF-TS12-04-14-020064

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
e CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert. No, : ACL22082
Job No. 1 VOOSACDIM4
Pages t TofR

8. Level linearity including the level range control

PRSI N Dotiatsd | Attap
Range Value WValue Walue Limits
(dB ) (dB) (dB ) (dB )
140 94.0 94.0 0.0 0.5
%, Tone burst response
Time Tone burst Anticipated | Measured Devinsted Acceptance
duration, Th Cyele Value Value Value Litmits
Weighting (ms ) (dB) (dR) (dB) (dB)
0.25 | 108.0 107.8 0.2 1.5;-5.0
Fast 2 K 117.0 1167 -3 1.0;-25
200 ROD 134.0 1339 0. 1.0
Slow 2 B 108.0 107.8 02 1550
200 B0 137.6 127.6 0.0 +1.0
0.25 | N/A NA NYA 1.5;-5.0
SEL 2 & N/A NiA N/A 1.0,-23
200 300 N/A NiA NIA +1.0

10, Peak C sound level

Mumber of cycle Anticipated Measured Deviated Acceptance
in Value Value, Lepeak|  Value Limits
test signal {dB ) (dB ) (dB ) {dB |
Continuous 133.0 133.0 .0 -
One 136.4 1358 -(L6 5.0
Mumber of cycle Anticipited Measured Teviated Accepunee
in Value Value Walue Lirmits
test signal 1 dB } (dB } (dB ) (dB }
Canti 133.0 133.0 0.0 -
Pasitive hialf eycle 135.4 1354 0o 2.0
Megative halfl cycle 1354 1354 [124] 2.0

wnmslununy

QETE12-04-04-02064

INNOVATIVE INSTHUMENT CALIBIRATION LAR
TN ATIVE PNSTRUMERT C40, LTI BEAD (WFIT

T NREND TA SO SUNTEIAKORN 1 TAMTRS BANG KARD

ARIPHILIE ARG FFELE SAMUTT FIARAS FROVINCE 10500 THATLAND

THLL G-I LGSR0 E FAN GRS T3 o
Page= 1/8.
Certificate of Calibration
Custuner
Pame UNITED ANALYST AND ENGINEERING CONSULTART COLLTD Certificate Nat 12-ACT-240

Addreay i} Sl Uik 41 Bokbmmn Rosd. Bangchok. Prakanong, Banghok Request Mo Req-2003-0629

10266

Unit Under Calitsradun Desits

Mesunmest iiem Somnd Level Meter Micnphone Class - 2
Musudecrurer LARSON DAVIS Microphose Madel | 373404
Ml Ltz Migsphane SN | 329550
Seral Number + DOO5304 Preamplifier Model : PRMIAT28
m UAEEFM.11472483 Preamplifler §% - 056090
Resalution [ ) Intrrment Sraees Used

Caliration Ensimnmest asil Detalls

Tempemre T E2C
Hssnidiy £ S0 WILH & 20 %RH
Bueomieric Presune 1 HiS hi'e = ik hirg
Reived Daie + 23 Mach 322
Caliated Dgte + | April 2022

Cafibration Procedurg t Inchouse method CF-SLM-01 based on EC 61672+ 1 2013 Flecvroosoustics - Sound level mewes - Pan §: Periodic sty

Locetion of Culibraticn + Tab Arstic
Rafervnee Stamdant
Enatrment Hrand Meodal SN D cafiibration Tracehilay
Standard Microphone GRAS AWAN 1RE27E 1% Sepiember 2002 GRAS
[P r— - (et Quest-esl FFAMTIA 14 Juse 2072 TSI
Audi Gezeratr Franuk Svand0l 13 1§ Ocmber 2022 W Eleorc
Note

The repates] sincustiingy is based oo standard socertainty maliipliad by the Covergs Fackar k= 2, pwiling i el of con e spprasmarsly 93 %

Culitrated Ry © e Approved By : 5 Z"‘
M. Noppsdin Lusngast Mr. Pacis Mathavem
Calibration (ifieer Calibrasion Engimeer Supervis

Bsswe Date : | Aguil 2032

e RSP,



INNOVATIVE INSTRUMENT CALIBRATION LAB INNOVATIVE INSTRUMENT CALINEATION LAR
INRIVATIVE IRSTRUMERT 0. LD, NEAD OFFICE 2 m IRNORATIVE BSETRUMERT €0, T AL rTIT
1M ARG T, B RLNTEMA KRN 1) TAMBEIN HANG KAELL 2 L S R MR L), 00 TINAREIEN || TAMBOS 1R KALL
AN AN PHLESAMLT MUAKAN POV INCE 1040 THAILAND g P fon . AG RS0 T ED AR BANCE PHLLSAMETT FRAK AN FREVINGE 10840 THAI AN
TIL TV ii-RE-1 EAN BRI L TR L ey TEEL: (B0 ) IS0 1 AN (00 | T
Fage 278
Cenifieme Nn T ACT-240 Cintifleate N 1-ACT-M9
Toguest Mo Heq-2003-0628 Regues N Reg-MIRT620
1. indication at the callbration check frequency
LUC Seating ninal Wifre Atjest bt Abteptuiiee lectrical signal test of fraquency weightings, Weighting network respone with relative to 1 kiz
UNCERTAINTY "
i = i 2 C Suitisg Dwsiathon fram varbi Froquency Asgaptance
FAST /A 31108 Level e ERH e EMR Lt UNCERTAINTY
FAST/ 3719 Welghting & Lt
Callhwator Seiting TR 1A B 1am [+ dmp [2dm jghing Respane curve
ST Setting A i) o (dmy 214m) i+ allp (= dily
1000 He 114.00 88 11385 1135 e ans 030 03
63 He 4.l k1 “kl i
Nt | Absbute semitivily was established by the use of Sound Calibraior Rrand SVANTER, Model SV 354, SN 38070
X% He 4l oa ny (%3
241 He (LU oo ng 11
2. Self-generated noise, Microphane installed 001 Hs, o 0o o ]
bl ] i | st 1000 Hz [ i 0 12 1t
FAST 7 37-139 C
2060 He o oa LE] pa
ULIC Weighting i & di
gty e E iz 00 0 0o n
A uy win
B0 Hz “al Ll oo in
3. self-generated notse, Microphane replaced by the electrical input signal device 1600 Ha Al i il
UL Setting .
Measured | UNCERTAINTY 6. Froguancy ard time g5 31 TkHz
FAST /37-139
UL Setting ST Mimsured Atcepimne:
ULIE Wekghiing i i UNCERTAINTY
cihiing " L FAST £ 37-130 HEF o EitH Limit
A M LRl
LUC Wedghting (um [ 1) |+ disp {4 dily
- 04
L L Ll A fam han o { ]
7 n
z 3 (A1) Fa [RERTE 14y (N i [ %]
Z Lano 1a 0.1 0l
4., Acoustlc signal test of frequency welghtings { out Windscreen)
Deviation from varies Froquenc Avteptance
UL Setting UNCERTAINTY <Th Meazared P
" L pranre
Welghtlng Respone curve Lt UNCERTAINTY
FAST (17138 A = ¥ REF (= ERR Limiit
" 14 dil i+ diy
STD Setrlng i Ay (dH) (B 48y 1dB) {+dily i+ dity
e dl Ll a 0.5 L a0 1140 an 0l
1000 He [ on an 1.6} LD Shor 1100 1148 0o 02 (il
00 He ua (5] L L] i Leg LI 1140 a Bl
5O lx 42 43 411 0.0 1)

e e NI N 11017117 T

INNOWVATIVE INSTHUMI
PUNOY ATIVE IRSTRUME

INT CALIRRATION LAR

€0, LTD, HEAD OFTICE

INNOVATIVE INSTRUMENT CALIBRATION LAB
T ATIVEE TS

RUMENT Cl LTO. HEAD GFIICE

A0 MO R, SN N TINARORS || TAMBEIN HANG KA LA R B, S0 SLSTIMA KRS || TARIBEON ARG AR,

ANIPHIOE AN THLL SAMUT PRAKAN

OVINTE 0 THANLANT AMPHOE FANG FHLLSAMUT SRARKAN FROVENCE 1040 THAILAST

SR FAN: (BRI 16-T1A0 THL: GORNITH - SHE0-T A0 MR

Puge: 470
Uertificate Nes AT Contificato No 22-ACTA40
Tt N Mg My FeyMIIT-0RZY
7. Long Tarm Stability
U Sertbog F— Acesplunee Level linearity including the leved rangs control
USCERTAINTY .
5 n Acceptan
FAST/A/3T-IH (us Limmit skl il UNCERTAINTY =
£ REF
ST Serting 148y |+ dB) i2di) IA ke
UNC R dit) +dB & ik
Tnivil 1140 ange [ [ |
axg i [+ L
Final 140 3130 as
ia 140 an Ll
Diwlated an
10. Tone burst response
B, Level linearity on the reference level ran,
VU Setring ST Antielpated Mensured Asveptancy
VI Settlag Amtielpated Deslatlon Acceptanre UNCERTAINTY
i AL3T-199 el i Eltk Limit
REF UNS Ern Limia
LLC Time Respone: (m) (L1 (CE) A1k 1+ i} =)
Iy (L] ) 12 dfl) 1.2 diy
b 1o 1350 on (K]
1300 119 100 o ]
al 2 T 12 +ia 23
1400 134 [ETTY no " Faut 11%0 1nTE € 8,42,
12800 2] 1298 e 1 025 lmo (L) a2 +15.°50
T 11 1248 T " i} (3 1265 A ]
Yl 03
i (1] e un 14 E: (L1 1R g “an 100
a0 (iL} ey (1] (R} 204 1290 1290 0w Lo
e 1w e o 1 S P s I i P
104 1o nee uy 1 s = roem ol T
W w i a1 1
a0 “ - g 1 11. Peak € Sound level
200 Ll ] [ m L1 UUC Selting Anticiparee Mesured Jrm plunie.
UNCERTAINTY
n . e 1 L EAST | C /08142 HEF (RIS ERR Limsit
Ll s oo 2 14 STD Senlag (diny iy i (£dlt} {4y
1 T 7T
s iy i Al s Complets epcle 174 1365 ks 10
900 i s 0 1
Fositive hall cycis 1itd 1362 20 LF] 10
sain o 540 [T 14
Megative hald cycle 1364 162 .30 1
000 » oo e 11 =
5400 " 540 o 14
4000 “ 400 0 11
4400 “ 44 [ 11
400 1) 33 i B
0 W iiA i i)
Tar pesal o b v sow b e ey I 1, ithest serffen spgm

slaipan......




INNOVATIVE INSTRUMENT CALTHRATION LAN

NSOV ATTVE TSI MENT CoL LTD, HEAT Gl

TR R LS SR TINARGRS |1 TAMBEIN BANG AR,

AMPFIOR BASG THLL SAMUT IRAKAN MROVINGE L1440 THARLASL LI e .
THL AT e S00 | AK: (R0MEE 16710
Certificaic Mo
Tespies| Mo
12, Cverload indi
LUC Seiting Meusared Averpunsd
UNCERTAINTY
FAST /A /37|39 e Limit
ST Settlmg (R I+ Bl | =dH)
Pasitive ne-talf eyele L]
Migativg v half cyek W7
Deviatad 0 0z s
Measred Arsepianee
UNCERTAINTY
FAST /A 2T-139 e Lbmit
ST1 Sentlng L 1 +dR) [+l
Initinl 134
Finsi 11]
Deviated an ol 03
End of Certificate
1
The rene s et ey " Al it 'ﬁih"ﬂ‘iﬁ"tﬂ o ﬂ
[ FURA.....
INKOVATIVE INSTRUMENT CALIRRATION LAR
ROV ATIVE INSTREMERT £, 170, HEAD FFI)
T30 MO L SOESUSTIMAKTIN |1 TAMBIN UANG KAED m i T
AMPHEIE SANG Y LESAMLTT FRAKAN SUOVINCE S0SH1 THALL AN a MRS SR s K
LU DTSR FAN (031710 b g
Le L
Curmfica Mo ACT-248
Requea Ho T 20220628
L. Indicatian at the calibration check frequency
UUC Seiting Noaninal Beture Adjust Adpst hecuptumen
FAST /A 17158 Level v ERR woe ERI Lt
Callbrator Sefting (L (L) (L] (R m 1= dn (B
1000 Hz 11400 4B [LKE:] uay SN 1139 s {1 3
Nute Alwehise sumifiviy ws estabished oy the use of Sound Calibrator Brand SVANTEK, Model SV 354, SN 8079

2. Self-generated noise, Microphone instafled

LUE Sertlng
M ed UNCE! NTY
i asur, CERTAINTY
ULC Welghting fam {2l
A n o

UUC Setting
Memured | UNCERTAINTY
FAST /317119
ULC Weighiing s (=i
A 0k (31
[ k4 [
z 126 win

3. Self-generated nose, Microphone replaced by the electrizal Input signal device

4. Acoustic signal test of frequency weightings (Without Windscreen)
e Devfation from arhes Freguency Arerptasce
Welghtlig Resposs curve Lhile

FAST F37-130 A & Z

KT Setting [ [ (am it e
1244 no ol o 05 w
1000 Hs 10 1 e a6 10
00 Ha 2 02 [+ asa 10
BOO0 He ia on (18] Lk 0

The resie refatod ely ks B¢ o ceflsrated. i fdl, withour

toraslapuey. ...

INNOYATIVE INSTRUMENT CALIBRATION LAB

Page 10

PENVATIVE (RTRUMENT €0, LTO 116AR OFFICT
8 RACHS | S0 TIRARNEN ) TANBIETN HARAD AR
AMPHIOIE INANCE PHLT SAMETT FRAK AN FROVINCE 16430 THAR AND
THLS (06021 i SMBI | FAN: |66 ER20 17140
Certificate of Calibration
Cutamer
Name LINTTED ARALYST ANT) ENGIMEERING CONSULTANT COLLTT, Certificate No ¢ 12-ACT-248
Aden WSl k 41, Suktmmelt Raad, Dasgehak, Prakanang, Banghok Ieoquest No Req-2022-0628

Unit Under Calibeathon Detsils

Maaurament i :

+ Sowurd Lovel Meter

Manifuner LARSON DAVIS
Ml ¢ a2

Senal Numlier | (R4

m | UAEEFMO412802
Ieesetutinn £ Kl

Calilirstion Enylronisent and Dells

Tempezmmme sBTETL
Husuidiy 150 %RH £ 20 SRH
Barmetric Prossss £ 1LY il £ 10l
Received Daie © 23 Maech 1007
Calitiied Dase o | April 302

Cabibration Procedae

Im-house sethod CP-SLM-0 | hased on [EC 61672-3 - 2413

Migrnghode Cling | 2

Mirophane Moedel - ITAAB
Micophone 97 - 329067

Pregphificr Model ; PRMLAT2C
Préumplitier SN 07144

Imtrument Status : Used

trinacsties - Sournd level mewers - Paet 3; Pevindic tests

Loeation of Calibration 1 Lab Acoestic
Ruferance Sundard
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1. Indication at the calibration check frequency
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P — = LU Settlng e Authan fram varloes Froguency Accuptance
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Deviatlon fram variess Frequency Acceplasce
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12, Overload indication
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13. High Lewel Stability
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Sow 100 1140 00 o
Leg .00 Hag g ol

The nauts relue] urk libesied. The ceril stz iball

INNOVATIVE INSTRUMENT CALIBRATION LA

T

OVATIVE INSTRUMENT €O £ TD. HEAT OFFRCT

R L SIS TRARCN | EARBON AN kAL,

AN FANET FHLE SASHT PIAK AN PIROVINCE (1240 THAILAND

L b

B | AN 021 1T 180

Page (35,

Cenfificame No Z2-ACT-030
Hgment Ny g 2002-1165
8. Level linearity including the level range control
UUC Setting ST Measared Acceptance
UNCERTAINTY
PAST/ A REF [ils ERR Limit
ULC Runge Lany (R iy { +dny |l
24 412 (5} L
I 13
14 T4 (1] Ll
10. Tane burst response
UL Sefting ST Antlcipated Memsured Acveplunee
UNCERTAINTY
A1 Tansbaurst Hol [His ERR Limit
LU Tinwe Respome Amx) (L] (LL) iy (EX L1 {=am
00 1330 13540 au ]
Tt 2 HED 14 “an2
025 180 108K a2
a0 1248 1285 il 1
Show 03
2 (0] 1080 -2 +H, -5
200 1280 1m0 o I
SEL 2 19 1w ol HL-2E
02 (LI wy i 550
11, Peak C Sound level
VUC Setting Anticipated Messured Accepiusce
UNCERTAINTY
FAST () 85- 142 REF e ERR Limit
ST Seitlay (8 aE) 14B) Lo i) {4 e
Camplae eyl 1374 1369 <40 an
Tisitlve hall cyvle 1364 1342 420 0z 20
Negartrve half cle 1364 1362 a2 20

The sl kst il

1
Mo items ealibsiead The ceviflcaie sball o bee rppmsnssd excog s it sl weimen appre ﬁﬁm%



INNOVATIVE INSTRUMENT UALIRRATION LAR

TMUVATIVE ISSTILUMENT C0L LTD, HEAD OTFICE

0080 MACHD I, SO0 SO FIRAKCILA £ TAMBCN BAKE KADLY,

ASAPHICIT (VAR PHLE SASLUT IAK AN POV PNCE 11180 THAILAND

TUL 10000-21 L1860 | FANX: (0 0-20 17 | 40 o
Par 08,
Certificats Mo 11 ACT-016
Rasquest Na Tey-2002:0095
12. Overlead indlcation
LUC Setring Minsured Acceptsnci

FAST /A 137-109 uue Limis

ST Serting [dH) 14l s}
Pemitive ane-half cycle (LE8]
Nogative ueshalf cycle lars

Deviated 01
13. High Level Stahilic
UL Sesting Meusured Aceeplance
UNCERTAINTY

FAST /AL 37-139 Limit

STID Setting i) { = diy (=dm
Initial 1380
Final (LY

Deviased K1y (%) na
Enil of Certificate

The nsiies eliimd iy o 1he i i -

e S RARY......

INNOYVATIVE INSTRUME]

CALIBRATION LAR
INROYATIVE INSTRUMENT C0. LT HEAD GIFICE

T MO0 18 S08 SUNTINAKCRN |1 TAMININ BANG EARC,
Wi St Sugeguis e

AMPHOE BARNG PHLESAMUT PRAKAN FROVINCE (0340 THAILAND -
TELE AGaHT1 b ST FAN (OM-2L 07 L) FALATRATIN LANGATO

INNOVATIVE INSTRUMENT CALIBRATION LAH
INNOVATIVE [NSTRUMENT 0. LTI HEAD DFFICE

/130 A0 1 SO0 SUNTINAKORN || TAMECON BANG KARLU,

AMPHOE BANG PHLISAMUT PRAKAN PROVINGE 10848 THAILAND i

=1
. 3| -550001 2 16THd CALIINATION LABORATOH
TEL: (M2 102800+ 1 FAX: #6542 116-T10 ey

age: 1

Certificate of Calibration

Custamer
Name UINTTED ANALYST AND ENGINEERING CONSULTANT C0O,LTL, Certificate No ¢ 22-ACT-103
Address = 81 Soi Udomsuk 41, Sukhumyit Road, Bangohak, Priknnong, Banghknk Reqpuest No @ Reg-H22-0230

16260

Unit Under Calibratinn Detafls

Mensaireticns ftem - Soand |Level Meter Micrephong Cliss - 3

Mamufacinrer + LARSON DAVIS MHerophono Model - 375A04
Model 1 aT2 Microphooe 54 1 ITRG6K
Sertal Mumber LLUIER Premplifier Model | PRMLATIC
n UAEEFM 182564 Preamplifior SN 071540
Hedolutinn roAl 4B Intrmend Steus ;o Lsed

Calibration Enviranment s Detadls

Tempemiun: BCEC

Hamidsty 50 %6RH = 2 %RH
Haromemc Pressurne 13 5P = 10 WPy
Received Dase 3 January 2022
Calibrated Diie 11 Febnmry 2022

Calibration Procedur: le-haiise methiod C1-SLM-01 based on IEC 51672-3: 2017 Electroacoustics - Sound level meters « Fant 3: Periodic teses

Locatine of Calibragion Lab Acowatic
Reference Stundard
Instrumen Brand Miidel SN, Piue calibention Trocebiliy
Standurd Macrophone GRAS AAN 188273 15 Seprember 2022 GRAS
Multifrequency Calibrasor Ques Quesi<al EFADDNO2I4 14 Tune 222 TSI
Ay Gesenisir Svantek SvamdtlL 131 1H Ouiober 2022 WE Ebectric

Nate

The reported unceriinty s based v susndard unstertsinty multiplicd by fhc Covempe Factor & = 2, providing o level of confidence syprosimately 45

Calibrated By : 0¥’ Approved By : MEq
Mr. Noppacion Lunngast B Pacit Mathavorn
Calibration Officer Culihratiia Engineer Superviar
Fssue Dty 2 11 Febrasry 2021

The resaies related oty 1o il ilent calibraed. Tho centificats sl mot be reprdiced except in ), withet weitien sppeaval af fhe Tnovative Tnsnmeni Co,, Lad

TASL A1 N ) B e 1 )

wnmslununu

INNOVATIVE I

TTRUMENT CALIBRATION LAR

POV ATIVE [NSTRUMENT 0L LT HEAD OFFTE

UM OO 13, S0 S

TINAKEIEN || TAMERCIN BANG KAFL,

v Buliaiel Buawynied $iAs wa

AMIPHIE MANG FHLLSSAMUT MRAKAN PRLOVESCE 1040 THAILAND

==
IS AN -S800-1 FAK: I3 116-T1A0 CALINATION LARORAT G

L PMage: 36
Centificale No 2ZACT-103 Centificate No ACT-103
Reuesi N Hag-2022-4231 Request No e 20224270
1. Indication at the calibration check frequency
UUC Setiing [ Befure Adjust Adust Atceptanes 5. Electrical signal test of frequency weightings, Welghting network respone with relative to 1 kHz
UNCERTAINTY e
FAST! A /17139 Ecval e ERR woe ERR et ULC Seeting Duwkatlen froen various Frequency e Accoptanes
Calibvator Setting (iR} (B {any (] {i) {+dm) (4B} FASTIXT-LSD Weighting Respune curve Limit
100 i 11401 A 1ELHS 14 LIS 1319 (TH i 03 EEREHENE A SR EQD L] Ea)
- = 5 02 an i 20
Mot 1 Absolule sensitivity was catablished by the we of Seund Cullbrasor Bramd SVANTER, Model SV 354, SHL 38079
123 He -1 o0 o 1.5
230 Hz il o L1 15
2. Self-generated noise, Microphone i S0 He i1 o o 15
UUC Setting 2
Messred | UNCERTAINTY 10 He o o 0o 03 10
FAST /17139
2000 Hz [ i o 20
ULC Welghti (4B} {+dm)
b 4000 He o o o 1
A 1 oo
AN He 0o (L] 0o 0
3. Salf-generated noise, Microphone replaced by the electrical Input signal device IR A ol Wl +5,-INF,
UUC Seiting
Measred | UNCERTAINTY 6, Frequency and time weightings at 1kHz
FAST/37-139
UUE Setting STD Measired Accoptanee
UUC Welghting (am) (+dmp T UNCERTAINTY
FAST /37130 HEF e ERI Limit
A 201 oin =
UTC Weighting (48 (aB) (i} (2 di} (dB)
i s oo
A L1400 1140 i1 (¥
z 344 aln
= | 1400 1140 (1) 02 [+
4. Acousthc signal test of frequency (Without Windscreen) < HH id e L
Deviutinn from vurfaus Frequency Accrptunce
ULC Setting UNCERTAINTY —
Welghting Repane ciirve Limit VEE Satlng L i GRCRRTAITY Aeesptunce
T y = 7 ITEINIA REF e ERR Limie
% 1 & an} (E3 1]
STD Selting (B} () (am) VUL Thme Responc iRy (] () (v (+am)
125 He ko i 0l i o Fust 11400 b4 0.0 o
1000 Fx b 0 o0 Ll L Shive 11400 148 0 02 (]
A0y He 09 o 14 0.0 10 Loy 1400 144 al 0
2000 Hz oF T 03 (] a0
The 0 e i not he rpe pi o dull. witheut ol nstrument Can. Lol The nesies related ondy 1 the lem eabdesiod T tificate shall nut e 4 in full, whehout writien d of ihe Innavative lrsiriemess Co., Lid
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INNOVATIVE INSTRUMENT CALIBRATION LAR

INNOVATIVE INSTRUMIENT GO LT, HEAD OFFICE

TR MDD 13, SO|SUNTINAKCES | | TAMBON BANG KAED,

AMPHOE BAMNG PHLLEAMUT FAKAN PROVINCE 10540 THAILANTD

INROVATIVE INSTRUMENT CALIBRATION LAB

IMMOV A TIVE INSTHLM! O LT (AT CFFICE

F MO 10 SOESUNTINAKDRN || TAMBN HANG KAFD.

AMPHOHE AN LT SAMUT FRAKAN PROVINGE 10540 THAILAND

TEL (66121 A60 | FAXLIGGH-21 146 Ti40 TEL 4600021 158601 FAX! (BEN-XT16-TH40
Certificane No 2-ACT-103 Certificas No ACT-103
Request Mo Reg-2022-0230 Rexjuest No Rey-2023-0230
7, Long Term Stability
UNC Setting Mensured Acesptance 9. Level linearity including the level range control
ST ey UNCKREAINTY UUC Setting ST Measured Acceptance
: g UNCERTAINTY
ST Setting —— (=B FAST /A REF vue Limit
T TS VU Raiege {488} (4] (el {+di (£ di
a2 429 03 i
Final (LN} E1 z ] =
14 1440 ol 11
Dieviited ol
. 10, Tone burst respanse
8. Level linearity on the reference level range
UL Sefting STD Anticipated Measurod Acceptiney
LI Serting Antickpatod Dviation Acceplanee
UNCERTAINTY A T30 Tonvburst el e ERR Lt
FAST /AL 37-199 REF e ERR Limit
VUL Thne Respone s AR il +
STOdl (it (dny (i) {4 dB) ity = acic bl b i el
2 .1 5.0 R
135,00 13 12810 aa 11 e s = i L)
134,00 134 140 oo 11 Pt 3 il LR - 0,33
12500 120 120 an 1 028 (1] 1087 43 +1LS, 550
12400 124 i it L1 200 1286 1285 4.1 1
Show (]
1500 1t] e as L1 2 10 1020 AL1 +L0,-50
114,00 14 140 ad 11 200 1294 12940 o (&}
0, L {t3 10 |'
e ! o ol o SEL 2 1090 1090 ol 10,23
104 00 1 I n nn (R
s 10H 9939 0.l #1.3,-5.0
i w w0 0 11
i w Y 0 11 11, Peak C Sound level
Lo A a5 L i 11 VU Setting Anticipated Measured Accopance
- UNCERTAINTY
b i i L s FAST /€1 85-142 REF Ve ERR Limit
Er &3 i as LI
STD Sutting {lis (i) feim) (= a8) £ di)
T4 ke T oan (R}
Camplets eyele 1374 1367 47 E
i it [ i W]
Pasitive half ych: 1364 1361 4130 03 20
& L2 &L aga L1
s = — = = Negutive kil o 1364 1362 020 u
S 4 540 it L
450 g g an Ll
LRl 440 oo 11
1600 it 93 iE! 11
300 W 3.3 01 L
The resuhts sebmed caby 10 the T ' in full, withoat w ¥ d of Tnstremes Co, Lid The sesulis sefaied ondy 1o e i i Tull, withon i of Co., Lid
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IWATIVE INSTIRUMENT Ci0. LTD. HEAD GIFICE

MO ELSOTSUNTINAKORN 1L TAMINON BANS

AL,

AMPHOT BANG LS,

MU PRAKA

{ PROVINCE 10540 THATLAND

P TIHSLM ] ot T i 1Y

wnmslunugu

TR SYATIVE | AJAH

P W
ACEREDITED

it Bl ied s $3n

THL (21 T 1 EAN (R6HI1 | 67130
Page 6,4
Certificate No 2ACT-103
Request No Teeq- 20220230
12, Overload indication
ULIC Setting Mensured Acceptance
UNCERTAINTY
FAST /A /37-139 tiue Limit
ST Setting (Y {+dm) [E3 1]
Positive ane-baifeyche 1422
Wegative ong-holl eyele 1423
Dieviated .1
13. High Livel Stability
I Setting Mensused Acceptance
UNCERTAINTY
FA AJIT-139 vuc Limit
ST Setting (dBy i 4dmy (S 1]
Enitial 1380
Fiaal 1350
Digvlaned 04
End of Certificate
The seauilts rolaied cndy 10 the liem caliboninl. The cenificate shall aui be seproduced sxsept In U1, wlihose wien appecres! o tha Tnscuilve Enstrimen] Co. Lid

VT SLA-1 Re. ) Somae te DL T
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INNOVATIVE INSTRUM

CALIBRATION LAB

INNOVATIVE INSTRUMENT U4 LTI HEAD (HFICE

39 MOD KL S01SUNTINAKORS 11 TAMBON BANG KAFD,

AMITIE BANG FHLLEAMUT PRAKAN PROVINCE 10580 THAILANGD

AT BL M-I Bl 0 e ke 8111110

wnmslununu

TEL (66H-2116-9800- 1 FAX: (6630-1 16-7 141}
Fage: 15
Certificate of Calibration
Cistoaner
Name ¢ UNITED ANALYST ANE} ENGINEERING CONSULTANT 00, LTR, Certifieate No: I-ACT-161
Address + 81 50é Udomauk 41, Suklimmyis Road, Danebak, Prakanony, Banghok

10260

Unit Unider Calibration Detuils

Mesurerment Hera ; Saund Level Mewr

Manufactrer LARSON DAVIS
Mol a1z

Sermal Namber 005405

] + UAEEFM.0412569
Iesahation 1 dB

Calibration Envirammont anid Detalls
Temperasre < e 4
Humidity 1 30 YGRH £ 20 %RH
Barometric Pressre 1013 hPa = 1) it
Received Dt 31 dnmsary 2022
Calibratisd Duse = 11 February 2022

Calibration Procedure

Mogowat Mo : Rey-2022-0231

Microphous Chss s 2
Microphose Model = 175404
Microphone S/N - 320360
Presmplifier Model ;: PRMLYT2C

Preamglifier SN : 17300

Intrument Stais 1 Used

In-howse metbiod CP-SLM-01 based on [EC 616723 2013 Electroscoustics - Sound level meter; - Par 3 Perindii testq

Location of Calibration Lab Acoustic
Reference Standard
Incatrusmunt Brand Model SN, Pruee cul iheutian Trucehaliny
Standand Mrophone GRAS 40AN 188273 13 Septamber 2022 GRAS
Mublifrequenscy Calibsagar Ouest Questcal EFA{NO2 F4 June 20022 TSI
Audio Creveratony Svanteh Swvaisklll 3] 1% Oenober 2021 K Elecire

Niole

The reported uncertinty is hesed on standand uscermenty muliiplied by the Coversge Facsor L = 2, providling a lev=l of confidence approximanely 95 %,

Calibeated BBy E

Br. Noppadon Luangar

Cnlibrarign Offieer

Approved By : )
Bz Facit Mathavom
Calibratice Engineer Supervisor
Tesie Dhate : 11 Febnsry 2022

The rewilis ralaimd anity 0 the ilem, colfeauat, The cnifivae sl st be npeodusnd seept in full, withoot wrinen apgeoval o the Innovaties betrumont Co,, Lid
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INNOVATIVE INSTRUMENT CALIBRATION LAB
TNNOVATIVE INSTRUMENT 0 LT HEAD OFFICE
TAAIE MO0 13, SO1SUNTINAKDRS 11 TAMAON BANG KAED,

AMPHLGE IANG FHLLSAMUT PRAIAN PROVINGE 10540 THAILAND

INNOVATIVE INSTRUMENT CALIBRATION LAB
INMNOVATIVE INSTRUMENT €0, LTD. HEAD OFFICE

TVIN MM 13, SO0 SUNTIRAKORN 11 TAMBON

AN KA
A BTk Budegiis drhe

AMPHOT BANG PHLLEAMUT FRAKAN PROVINGE 10540 THAILAND

T e

P a—————

iteo

FEL 1621068800 | FAK (66011167 |40 EALNRATES LiBaNATaHy FEL: 16AU21 I SHO0-1 FAN (66)0-2 o CALMRATIENCARTNAT N
Bape: & Poge: 30
Corifioie N0, - YRACTI Cerfifirate No 22-ACT-101
Ritqacst N R 20220231 RequestMo  ©  Raqr2022-0231
1. Indication at the calibration check freguency
L Seig Numinal Beforu Adjust it PSR 5. Electrical signal test of frequency weightings, g network respone with relative to 1 kHz
UNCERTAINTY VUL Sett Deskating from various Frequency Accopltance
FAST/4/37:130 Leel e ERR uue ERR Limil s sliakd uncerrasTy |
FAST 137139 Welghting Respone curve Limibt
Calilrator Selting () () (B} () fdmy (a8 { +aB) =t
STD Setting Addit) (B iy i+ {+di)
10GH Hiz 114,00 dis 11345 1119 +014 1139 043 na 03
a3 He 42 o 1) 1]
Mot Abmlote sensifivity was sstablished by the use of Sound Calibrasor Brand SVANTEK, Model SV 354, SN.S5079
128 Hie ALY o 0 LS
240 He ALl (] 0o L5
2. Seli-generated noise, Micraphone installed 500 Hz s b L L3
ULE Sefiing 1000 Hi [iF] (] (111 02 10
s Measured | UNCERTAINTY
% 2001 He CL o (T3] 1|
itk i
ULC Weighting 1) (£dm) 4000 Hx o4 o o0 30
A by A
? v B0 Hi 0 o (117 E]
) . . ) ) 00 Al 0.l 4.l 45 -INF.
3. Seif-generated noise, Microphone replaced by the electrical input signal device 16000 Hx
VLC Setring " sz
Mensured | UNCERTAINTY b Frequency and time at 1kHz
PASTIF9 UUC Setting STD Messured Avcepiunce
T UNCERTAINTY
]
PGty 5 (zdB) FAST (37138 REF vue ERR Limit
A 7.
s o UUE Weighting T 1 R} (i) 1+ dB)
- Ll s A {14 140 [ 0
# L ol e 11400 14 0 02 02
; : ; : z 1100 140 o 0z
4, Acoustic signal test of frequency weightings [Without Windscreen)
Deviation from varbous Frequoncy Acceptanee
U Setting UNCERTAINTY UL Serting STD Meusured Acceptunce
Weighting Respane curve Limi¢ ry
FAST 17138 re ) 7 1A REF (Y ERK Ll
{+dB} L= dit}
STD Seting (B} dmy (dmy UL Time Respone (B} (dmy {dB) {+diy (=dR}
125 i 00 al ol 050 2 Fast 114,00 140 o 0.l
100G e o o ol 16 Lo Skiw 11400 i14n 0 n2 al
AT The 02 02 nz2 i 10 Leg 114.00 114.0 (] al
B0 A1 il (1] (&1 54
h Shall g e o, Wt o the Tt Tntraimes €35 L Thesevus sebes] crily o he o cabratel The i i, withaet the o L
LTS RO R 1 T e 1700 FR-TR SN Bt s QO
L L
INNOVATIVE INSTRUMENT CALIBRATION LAB INNOGVATIVE INSTRUMENT CALIBRATION LAR
INKOVATIVE INSTRUME 1 LTHE HEAL CHFICE IRNOVATIVE INSTREMERT €0 LTI, HEAD OFFICE
T MOO 13, S00 TINAKCHN | TAMBON BANG AR, £ k] * 0 frr—y-r— TN MOO 1L S0 SUNTINARORS 11 TAMBON BANG KAROQ,
AMPHUE BANG PHELSAMLUT PRAKAN PROVINCE 11940 THAILAND it S ite &G R ED]TER AMPHOE BANG PHLESAMUT FRAKAN PROVINCE [0580 THAILAND Lt oo memd e A PR FRLE
TEL (ASHF2116-TR60-) FAX (66HFI116-7 140 TEL: (660021 16586001 FAX) 16600-2116-7140 bk’ kil
Page 146 Page 1 5/6
Cemtifican: No 2-AUT-01 Cenificat: Mo 2-ACT-101
RequestNo & Req2022-0231 Request Mo 1 Ilag-2022-0231
7. Long Term Stability i
TUC Setting Y — Accoptance 9. Level linearity including the level range control
UNCERTAINTY B .
FASTIAI 150 e VNG Sefting STD Meassired —n Actepance
FAST (A REF e ERR Limit
ST Serting (] [£dB) i
ULC Range (uB) (B} (iR} {=dn) (& amy
Iniztal 14k
48 414 a1 11
Final 11440 YR a3
14 1140 [ L1
Dhevihed o
- 10. Tene burst response
8. Level linearity on the reference level range
UUC Setting SID Anticipated Measured Acceptance
UL Setting Anticipated Drevintion Acceptuney UNCERTAINTY
UNCERTAINTY ASIT139 Tunchurst Rel e ERR Limit
FAST(A/IT-130 REF e ERR Limit
UUE Thme Respine imsh (4R} {48} {1 ( +dB) (£ di)
STl (B} (it} (dB) (+dB) (B
20 1350 1348 -0l i
139.00 (L] [ELAH {1} Lt
100 T e = " Fasg 2 [REX] HTE -4 L4l <25
R = ) Y = 025 [ 1084 02 +1.5.-5.00
12400 124 1240 [ 1 200 1266 126.5 -l 1
Sl (1%}
100 1"y 194 [ Ll 2 1080 V0% -2 141,50
[ 1 [IET [ 1L 200 1200 1260 ot |
Jisk L) 1A ) 4 SEL 2 109.0 19,0 a 10,725
Rk [ 140 L
L 1 2% 1000 1000 i 15,50
R 9% @l g 11
M i e hudl i 11. Peak C Sound level
AU L3 B9 0.1 (K] UEC Setting Antlelpated Mensared Acerptance
B0 m W g T INCERTAINTY
i } all FAST /095142 REF e ERR Limit
i % i at L STD Setting (any (18} (8) (B (B
74,00 i . o L
u v Conmphéte cyche 137.4 136 670 10
K o & an Ll
Pasitive half cycls 1364 1362 020 0z 10
6400 B4 &1 ol L1
1 ¢ hatl's 4 1364 .2 - E:
vy =1 e o x Mugative hallevele 136, o
S0 = S0 ne LI
4000 "» A0 (3] Ll
o ™ 1 i Ll
1800 3 393 03 Ll
3800 3 364 04 LI
The of of Lt The resutts selased caly 10 the ftem ealibearsd, ki mat b in full, withos e T il Ca, Lol
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INNOVATIVE INSTRUMENT CALIBRATION LAB
INNOVATIVE INSTRUMENT €O, LTD HEAD OFFICE

T MO 13, S04 S

BTINAKORN 11 TAMBER BANG KAE,

AMPHIIE BANG PHLLSAMUT PRAKAN PROVESCT 10560 THATLAND

INNOVATIVE INSTRUMENT CALTRRATION LAK

IOV A TIVE INSTRUMENT OO, LTIE FEAL BFFCE

7000 PN 1, SIS TINAKDRN §F TAMINOS IANCE K AR

T

TEL (6 H-21H-S860H] FAX (d60-2 1 16-T 140 AMFHOE BANG PHLTSAMUT PRAKAN PROVINGE 11565 THAILAND
gl -2 LE-SE60-1 PAX: (B0M-D] 16140 ca
Cerfifient No 2-ACT-10
Reguest Na Hig 202240231
R Certificate of Calfbration
12. Overload indication
UUC Setting Measisred Accaptunce iy
UNCERTAINTY et i e S B o e
ERET LA ST o ¥l Name + UINTTHID ANALYST AND ENGINEERING CONSULTANT C0LLTD Cortificate Mo = 22-ACT-3
A + 81 Soj Lidn 41,3 il 1} m Mo = Reg2022-0056
ST Seting S (4B (=am) Mlfress + 81 Saf Ddmmsuk 41 Sukbsmryit Rosd, Bargehak, Prokanong., Basghiok Huest ot Ry
10260
Positive ome-half cyebe H1E
Meputive onerhslf eycle 418 Uit Under Calibration Detaily
Dheviated 0 pUE———— + Sounil Level Meks Micropbans Class : 2
Manu e + LARSOM DAVIS Micraphime Model : 175484
. Model LaT2 Micmphuns SN 320355
13. High Level Stability "
UUC Seiting el PR Sevial Number | Duosdg? PPRMLAT2
UNCERTAINTY u 2 Premmitifier 874+ (TIR02
FAST A/ 17-139 W Lt n UAEEFM.IM1 2464 Preamplifier 88 : 073R02
Rewstution 0l 4 Intrumient Siafs : Used
ST Setting i), (xam (=B
Cubibeation Envirnmment snd Detalls
il (20
Temperinire P fiCEae
Final B3R
Hurmadity o 50 ERH 2 20 YRH
Dresisied on il LR}
Barnmatric Presse < 1T hi 00 P
Recenved Date + 14 Juruary 2022
Calfbrilid D + 21 Junury 2023
End of Certificate fEmnon Procsdirg + et muthod CTSLMA bised o JEC 616723 = 2013 Elpctroacoustios » Sound bevel mosers - Part 3: Periodic 1ea1s

The v sebsed ooty b0 the fivm calfbrated. The cerilflcme sl nut he reprodaced except In Sl wigheut wiiiies sppeoval of e Tnnoviive Dnstrmen ©

INNOVATIVE INSTRUMENT CALIBRATION LAR

ENNOVATIVE ISTIUMERT COL LT, HEAD OFFICE

Loession o Calibestion + Eah Acouslic
Refurener Stundard
Instrutment Brani Mendel SN e csaliwemtiom Traxehiliny
Stiwsbutd Micnaphone GRAS A0AN 1BRI73 |5 September 2022 ORAF
Multitreyuerey Callbmator Onesst Cristenl EFADNI34 14 June 2022 51
Al Ureneiatin Svamick Svanil (el 1% Oviober 033 WK Elecere

Nate

The nepuriod umcerisinty s hased on sanilied uncertacny mliiplied fy the Coverage Facsor & = 2, providing = level of confidence approximinsty 45 %

e
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INNOVATIVE INSTRUMENT CALIBRATION LAE

INMITVATIVE IMSTRUMENT COL LID HEAD G108

i INNEVATIVIC INSTRUMERT CALIBIATION AT
I A s A TRAEIV ATV I PO TR T 0 LT BEATT ORI R

T MO 11 S0) SUNTINAKGHN || TAMBON BANG KAED,

AMPHOE BANG PHLLSAMUT PRAKAN PROVINCE | 0540 THATLAND vl BT BRI e 4 C C R E D . 200 M0 |, WO SUMTIMAKIIRS |1 CARMKIN ARG KADD
s : AN BAREE L SAMUTT PILARAN FROVISED 10980 THATLAND
TEL: (ORI 16-3560-1 FAX, (B6IR116-7 140 FALAISTON ARGRATORY
TEL 1 1 PAX TN
Page 68
Cestificate N 1TACT-10F
Request No Reg- 2012341253 Certificate of Calibration
12. Overload indication .

Cwstmner

UUC Setting Mesmared Accoptangy

UNCERTAINTY Nams SITEL AMALYET AND ENGINEEIING CONSULTANT C{0.1T0 Certifiente No 1 1:ACT-13
FASTI A /37138 LS Limit oo " ;

Address 1 Sl Udommau 4|, Swikdmrma Road, Bangehak, Praksmong. Banglok Wt Vot e 20120330

ST Setiing (B [+ 4B (i) s

TPositive one-half cyele 181t
Nupative one-half cycle 1417 Uwl) Veder Caliheation Detally
S 50 5 " Massr=ent item S Lovel Meser Miirophore Class : 7
cinle 2
Marmifacteres LARSON DAVIS Macraphane Mestel
Model 1aT2 Micrphone ST : 129351
13, High Level Stability Serlal Nuniber 00 16 Preamplifler Model | PRMLT2E
UL Setting Measured RBTRe Acceptance m FEFM 04772564 Preamplifier 3% | 173798
FAST | A(37-138 e Limit Hesalution niods Inmamess S ;- Lssd
ST Setting (dB {+dmy (B Calibration Exvironmont sl Details
Initin] 1380 Temperature
Fanal 1380 Humidisy 310 aRH & 30 Ykt
Deviated iho o1 B3 Tarcenetric Pressure 103 i 10 WP
Hecwived (e 14 Febnury 2022
Calibeibed Dt 13 Fhruary 2032
Calibration Pricedurs Entoise methid CH-SLM-01 bl an (KT 816733 3013 Bl Stoumd level wmiers « Taet 3: Patiodic rests
End of Certificate Lacathon of Calibrasios Lab hewustic
Mteferrare Standard
Instrumen: liend Model A, Dhue ealitewtion Tracstnlity
Sandest Migrnghons GRAS J0AN 18823 15 Sepmernber 022 GRAS
Muliifrequency Caiibraor Guiest Questeal EF A2 1 Jume 26113 T
Ausdio Generatoe Suanisk Suesdo] 13 18 Cunber 2072 W Eleetris

Poate

The repuiried uncertainty i baseed on standard wnoertainty mubipé hy the Coverage Fackor k = 2. providing a lovel of confidence sppeaximascly 05 %

Caibrated By it Approved By = il
Mir. Noppaidon Lisegan M, Paca Maihavarn
Calibration e Calibeation Emginoer Supervisor

Tsswe Dhate ¢ 15 Fehnary

The esalts reluind anlf to the stem calibrates, The conificat sl not b mpeoducad except in full, wishour writien appeciv of e T

sl menerment Co., Lid

EM-TOR-SLAMHIE Ry 0 [aeae cote 0 0T 10

I.E]ﬂﬁ'l'i‘lljﬂ'l‘l.lﬂﬂ
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ENREWATIVE INSTRUMIENT CALINRATION LA
ENNOVATTVE PNSTRIMENT €01, L0 HEAD PPETE

000 MR L O S TR RN 11 TANMBIN ARG RATIE

e il 1 B 1

ARAFRIOL IANG LI SASILT FAKAN IROVINUE s TIATLAND 3
VL W01 10330 T PAT 10T I Th a0 A oo
L. RPN
Cartifice Mo 2EACT-113
Feeguest M g 20230030
1. Indication at the cailbration check frequency
UUE Setimg Nominal Befure Adjust Adjust Acceptuncs
UNCERTAINTY
FAST/ A1 37138 Lovel e ERR (s BRI Limit
Callfasar Setfing {dm (i} (i iy (] iy e
000 Hz 114,00 &Y 11385 (AENS A3 (R53 ) a0 nLx a3
Nowe: Absulute sensitivity wos essbiished by the e of Sound Caifbratar Brmd SYANTEK. Wodel §Y 354 SN.3807%
2, self-generated nolse, Microphone installed
UL Setting
L i INC NTY
Fer— Meavarad | UNCERTAINTY
VUL Welghring {48
A 0N oo
3. Self-generated noise, Microphone replaced by the electrical inpur signal device
UUIE Setting
Measwred | UNCERTAINTY
FAST/ 37-136
LT Welghiing (B (+dR)
4 84 (]
[ 20K LAE)
z 324 i
4. Acoustic signal test of frequency weightings (Without Windstrean]
Devistion From various Frequesey Acteplamse
UL Setting UNCERTAINTY
Lmir
FAST | EF-100 A 3 ]
(= dR
ST Setilng () (il [
125 Ma L) ikt 1 UL 1]
1000 Ha i {1 It ey o
0 iz 01 (5] A i 10
B0 e 41 n nm L0
The reaults ol i The eniti vate dull nn

INNOVATIVE INSTRUMEN

ALTHRATION LAD

TNMOVATIVE (NSTRUMENT C0L LT, HEAD OFFICE

171 00 M L SOLSUINTINAKCERN |1 TAMISS BANG KAEL,
AR AN PHLESAMIUT PRAKAN PROVINCE 111540 THAILAND
TEL (BRM21 eS0T EANK 106K 21151

Conificats Ny VAT
Hemuest o Mg T30
T L
L Acceptince
UNCERTAINTY
FASTIA/ ¥R (UES Limly
ST Setting. (it i +dB) [
Tnitial a0
Vinal Han
Thovistad L 0l LR
8, Level linearity on the reference lavel ra
TUC Sentfng Anticipatel Peviution ARG TATTY Actoptance
TiAl £ REF e ERR Lt
ST0 a8 (4B} B} (L i £dily i+ i}
L0 un 1300 (1] [
1400 ] BT 1 "
125,00 0] 1200 4 ]
12400 4 1240 ne 1
1o 1] 1160 0 11
i s 1140 [ 11
19.00 e Lo e (2]
10400 I [ [ 1
wH i un ne (]
w0 o ure 11 1
w0 ] w9 Al 11
%]
00 ud Wy 11 14
00 ] L] AL 14
00 71 e A L
00 [ ] e L
s 4 10 A LI
510 L 589 ol Ll
0 4 a8 a1 1l
an00 w i o 1
4400 " a1 ol [
1900 W 83 o3 L
e " WS [ 1l
——p—— BTl bt

sﬂ"ﬂmfb:imm,

INNONATIV

INSTRUMENT CALIBRATION LAD
ATV ATTVE ISTRLMI

10, HEAT OFFICE

I M EA. SEH ST ARGRN 1L TAMIIN ke KA
ANTPIOE BANG PHLISAMUT FLAKAN PROVINCE 15540 THAILAND
TEE| fisb00-21 B S800-1 FAK: 1o

5140

Certificme Mo

Rt b

5. Electrical signal test of frequency weightings, Weighting natwork respone with relative to 1 kHz

L-ACT-113

Theq-2022-41150

EUC Setting Ievisiion frum varius Freguiny Actrptance
UNCERTAINTY
FAST 3139 Welghting Respove carve Limlt
STD Setting A (dl} C (i) I (dm | +di} 1+ d8)
61 Ha €2 -t S 0
124 e <l ol A1 15
W He L1 i b 8 15
0 4 nn i (K
1000 He: 0.0 L 00 0l 1]
2000 He [ (] ] 10
2000 Hz [ i o ]
000 Hr: al i na A0
16000 He - A i <5, INF
B Frequency and time weightings at Tkt
VNC Setting STD Messired Asvaptunes
UNCERTAINTY
FAST/ 37138 REF (UL ERR Limslt
VUL Weighting m lamy |y {+dB i+dB)
A Ham [ o 02
« (e i an e 02
z 14w (] 0o 02
UL Setting sm Mesand Accoptance
UNCERTAINTY
AN RET (L ERR L
UUC Time Respone a8 ddny dHy i = dH) 1+ dB)
Fant 13400 1140 il |
St (R 1 0 0z il
Leg [ 14 i il
[
! i T wat b pepesihiced Bl b st il -.n .
twnaslpaun....
INNOVATIVE INSTRUMENT CALEBRATION LAY
ENROVATIVE INSTRUMENT €0 LD HEADORFICS
UM RO | LS00 EARIIEES |1 AR IR KARE
AMPEROE BANC ML AT FIGAK AN PIECIVENE T 11l THARLAND
TELL M2 E S8 FAR 0021167140 s
g5
Certificme Mo Z-ACT-113
Foguest o Req- 20020330
9. Level linearity including the leve! range control
LU Setzing st Mensared Arceptance
UNCERTAINTY
FAST/A REF (Es ERRt
UUC Hamge A4} i i [(EX 1]
415 457 i Ly
37430 04
{1 1ag 1 [N
10. Tone burst respanse
ULIC Setting sr Amticipared Meavmred Aseaptancy
UNCERTAINTY
AT Taneburst Rel e ERR Limie
U Tine Respame ) idit) i iy (BT f+dm
J0n 1350 1350 4 10
Fani | 14 174 T “10,-24
n2s o 10k 0.4 ~1.5,-90
20n P24 1205 ALt 1a
it s
2 0 1083 a2 1A
200 230 i g 1o
0L 3 (5] 1y o “Laas
0zs toon WE €2 *1L5-50
11. Peak C Sound leve!
VU Settlng Anticlpated Meswnred Acceptance
UNUERTAINTY
FAST/Cr95-142 REF e ERR Limit
ST Settimg [LLH 0By (] i =d8) 1 & dB)
Complet cycle 174 1167 AT X0
Pandilvs ball cyele 1364 1362 @20 02 0
Nogative half cycle 134 n2 0 o
The tesud s e oy sllbusied o, it

tonaslaeauey.



INNUOVATIVE INSTRUMENT CALIBIATION LAB

SNV ATIVE INSTRUMENT T, LT, HEAD OFFICE
AN SO0 SESTTRAKCIRN 1 TANTICS AR KARED
AMEPHENE BANLE PHLTSAMLT PRAKAN PROVINGT 10580 THAILAND

TELT 2 L0001 FAX 1000 0

Cenificate No IFACT-113
Teogacet Yo Reg-202341280)
12, Dwerload indication
UUC Setting Meusured Acreptancr
UNCERTAINTY
FAST A/ ¥7-128 e Lt
STO Settlmg (L1 1+ dB) | = dBy
Foitive oourtalf cyele 4190
Nepaive mme-half cycle 1419
] ] L] %]
13. High Level Stability
UL Seting Mensured Acceptaney
UNCERTAINTY
FAST /A Y158 (B4 Limit
ST Settlng L] L+ dB) [+dB)
mitind 138
Finat (ETN)
Dheviniod 0o ol 03

End of Certificats

Thve resadta vt orsy w e fhsre cablvaiad, The centificass

henstaimnL..

INNOWATIVE INSTRUMENT CALIBRATION LAT
BNOVATIVE INSTRURENT ON . LT HEADOFFICE

TEW MO 15 S01SUNTINAKGEN 11 TAMBON BANG KATO,

AMPHOE BANG PHLISAMUT FRAKAN PROVINCE 10540 THAILAND

TNNOVATIVE INSTRUMENT CALIBRATION LAR

INNOVATIVE (METRUMENT CO., LTD. HEAD OIFICE

TUHMOO 11 S0LSUNTINAKORN 1T TAMBON BANG KAED,

AMPHOE BANG PHLESAMUT BRAKAN PROVINGE 150540 THAILAND

. SESETEEIm
TEL: 16602 | 1452 dan T

AN AEEHR 2L 0T 140

Page11/8
Certificate of Calibration
Custamer
Namg + UNITEE ANALYST AND ENGINEERING CONSULTANT 0O, LTD; Corilficate No: 22-ACT-100
Address 1 Sot Udomsuk 41, Suklansvie Road, Bangchak, Prakaneny, Banghkok Riquest No 3 Reg 20220234

10264

Unit Under Calibration Details

Messurement iiem Sound Level Meter Microphene Clas - 2

Manuficiuner : LARSON DAVIS Microphone Maded : Al
[T T2 Micmphane S/ ;328665
Serial Nomber Lone&17 Preampiifier Maode! | PRMLTHC
[1e : UAEEFM 0482564 Preampiifier 8% 1 071531
Resolution il dB Antrument Sextus ¢ aed

Callbwathon Envirenment sid Details
Tensperntine BT
Humudiny = 30%RH + M %RH
Basomelric Pressie 1010 bPs = |0 hPa
Reweived Due 31 January 2022
Calibrasodd Dy 11 Febmuary 2022

Calibmation Procedune = It metlod CF-SLMAN hased on [EC 616723 = 3013 Electmscowstics - Saund level meters - Pan 3: Perindic tests

Lieation of Calibration Lab Acoustic
Beferancy Standard
Ipstnement Brund Mloelel M Due calibeition Tracobility
Stnndard Micraphome GRAS Hian 186273 1% Seprember 2027 Gitas
Multifrequency Caffmsior Crasst Quest-cal EFADOIL3S 14 Juse 2022 TSI
Auddins Generaing Svanizk Svandt] 31 18 Octnber 20122 WK Electre

Mate

The repariod incenuinty & based o sandard wncertaisty multiplicd by the Coverage Factar & = L, providing 2 levél of confidance spproximately 95 %

Calibeatd By : V3 Approved By 1 o
M, Moppadan Lusngan M. Pici Mathavor
Caliheation Officer Calibration Engineer Supervisor
Tsatan Dk £ 11 February 2022

The ! 1 e culihrared. The cersifiate shall o b il withey

oval of the Tenmvive Tnsimsmem Co., Lid

FNETOREL WL R e i shave T

wnmslununu

NV ATIVE 1>
TMNOVATIVE SNSTRUMENT C00. LTI HEAD OF

STRUMENT CALIBRATION LAB

F

it e
AEEREDIT

MO 15, SO SUNTINAKORN 11 TAMBON BANCG KAED,
AMPHOE BANG PHLL S

o ——

MUT PRAKAN PROVINGE 10540 THAILAND

- f moar i g
FEL: {6000-21 38601 FAK: 1680021 16-T 140 TEL: (02006 T860-1 FAX: (a1 16-Th40 SALINATEN LAy
Page 11
Certificare No 22-ACT-100 Certifiate No ILACT-100
Riquest No Req-2022-0234 Heguest No Req-2022-0234
ad at the calibration check frequency
VUG Setting Noeminal Before Adjust Adjust Acerp 5. Electrical signal test of frequency weightings, Weighting network respone with refative to 1 kHz
UNCERTAINTY e %4 i i
P = - UUC Setting. Deviation fenm various Frequeney Acceptance
FAST /A /37-130 Level Utic ERE Ul ERR Limit s UNCERTAINTY
Calibrator Setting (B} () (am) (am) (aB} (= dm) (£ By e Waightiag Rilgone sy Himt
STD Setiin 3
1000 Hz 1 14.00 4B 11385 1119 s 1134 0.05 020 &1 . il b iz it iy
63 He 4.2 (X1} L] w0
Mo ¢ Absulute sensitivily was estabishied by fhe use of Sound Calibrator Brind SVANTER, Medel §Y 354, SN.SB0T9
125 Hz a1 il i 15
250 He RN il 14 15
2. Self-generated noise, Microphone 30 He “0.1 i [} L5
UULC Sertin; .
- L3 Sl || BRSNS 1000 Hie i 00 un 02 1.4
FAST/ 37139
2000 Hi a0 (X1 (]
LUC Wi B} (=dn
elghting L 240 3000 Hz 00 on T 30
A 289 B0
S0 Ha ol [ o §
3. Self-generated noise, Microphane replaced by the electrical input signal device Veod) i Al L1 A1 <5, -INF
VU Setting ; ]
Messared | UNCERTAINTY . Fraguency and time weightings at 1kHz
FAST/37139 5
UUC Setting STD Measured Acceptance
UUC Weigh (L 1 =dm) . UNCERTAINTY
sighting ) = FAST/37-130 REF vue ERR Limit
A 3 oo T o ik
LU Weighting a8y A8y {48} [EX1] 1+ d8)
g w4 010
A 11400 (BEY o 02
; 43 010
& ¥ I € 11400 140 (AT 0z 02
4. Acaustic signal test of freq y weighti {Withaut Windscreen) = i H 9 92
Deviathon from varbous Frequoncy Aceeptanee
VU Satting UNCERTAINTY
Wiihtiig HispoRser Ll VUL Setting 5TD Measured Acceptance
T n T 7 EIREUTYY REF e ERR Limit
- (+dm [EX
ST Setting B} (di) {08 UUC Time Respane (a8 (am) (dR) (£ dB) (4 am
125 Ha ] 0.l (1] 150 I Fast T 1140 o o1
1600 Ha o o0 L] 060 14 Saw 14,00 140 1] ok ol
4000 H s e AL sa s Leg 114,00 140 o i
HO00 Hir (%] [53 1] o 50

Thie reuilpy rebateal anly o0 the Stem sraind. The cerifeae-sall no he ey exepe e il witheass wil 1 i ihe Intmsvncive lnsirseent o Lid

PR ST Foer £ Tasae done G101

I.E]ﬂﬂ'l'i‘lljﬂ'l‘l.lﬂﬂ
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INNOVATIVE INSTRUMENT CALIBRATION LAB
INNOVATIVE INSTRUMENT

0., LT, HEATH OFFICE

TN MOND 13, SO0 SUNTE 11 TANBON BANG EAED,

ANPHOE ARG FHELSAMUT PRAKAN FROVINGE 540 THAILAND

TEL: (i0-11 e S560= 1 FAN: (6400-2116- 7141

INNOVATIVE INSTRUMI CALIBRATION LAB

INNOVATIVE INSTRUMENT OO, LTD, HEAD OFFICE

T139 MOD 13, 501 SUNTINAKGRN 11 TAMBON BANG KAED,

AMPHOE BANG PHL] SAMUT PRAKAN PROVINUE 10530 THAIL AND

TEL! (621 16=SR60- | FAKL (6621 157140

Page: 510
Corfificaie Mo 2-ACT-100 Certificate No 2ACT-10
Request Mo Reg2022-0234 Reguest No Req-2022-0234
7. Long Term Stability
LUC Setttng Mt Adiatiien 9. Level linearity including the level range control
UNCERTAINTY ULC Settim ST Measured Acceptunce
FAST | A/ 37-139 v’ Lt E uNcERTAINTY |
— FAST/ A REF e ERR Liamit
ST Setting (L] {+ disy i+ dBy
: LUC Range (4} (it} (uB) {=dm (4 dm
Biiftial Han
- 458 REN 413 I
Final (§ET 17139 03
114 1140 X} 11
Deviated 00
X 10, Tone burst response
8. Level lingarity on the reference level range v
7 VU Setting ST Anticipated Measured Aceeplance
UUC Setting Anticipated Devintion Acceplanee UNCERTAINTY
— UNCERTAINTY AT3T139 Taneburst Ber uue ERE Limit
FAST/ A/ 37-139 REF e ERR Limiit
UUE Time Respane (ms} (G1) [dB) () i £ dB) [ =dH)
STD dB (dB) (8} (1 (£dB) [EX]
201 1350 1345 -l 10
L4 a0 (i} 1
d 2 Lx T <L, 0,22
1380 119 (30,0 i 11 fex i ki s ]
ey i ey o = 0.25 100 18,7 -3 +1.5, 5.4k
12400 129 1200 1) LI 200 1286 1283 -1 (]
Shw 03
124.00 124 1244 o I 2 R 1.5 Anl 1.0,-50
oo 1y 1184 an 1l 200 129.0 125.0 o 10
1400 114 () a0 LI SEL 2 1000 109.| +1 10,25
16 1y 100 0 I .25 1000 ayy ikl 13,50
w00 104 1440 o 11 I
900K w0 W 0g B 11. Peak C Sound level
401 94 w40 L] 11 VUL Setting Anticlpated Measured Acceptance
- - 0l UNCERTAINTY
B w0 8.0 (i) i FAST /€ 95-142 REF v ERR Limit
L s B4 53 Ll STD Setting (B} (B} (4B (= dily (4B
. » " an LI Complete eycle BT 1364 <160 in
T4 ] Tad no Ll .
Positive half cycle 1384 1362 020 02 ¥
1 01 i i o 11 "
Megative half gycie 1364 1362 ~021 i
10 4 =20} af Ll = 4
5900 59 B an (8}
S4.00 54 540 o4 Li
4 &0 440 o (8}
0 - e ol LL
1950 » A i Ll
The reauhts selaed only o the tem calibnsed. The centiicas shall no be vepméuesd excp i full, wisou wrines sppmval of the Troovsive Tesrumen! Cin, Tl

The cesuls nelaseed iy s the: sern enfibeaiod Thw certfican: shull it be repmiduced sxce in T, withont wristen approval af the Innovative [astrumess G, |k

FUETORSE D Revi b e D117/ 14

naslupun

TINNOVATIVE INSTRUMENT CALIBRATION LAR

INNOVATIVE INSTRUMENT OO, LT, HEAD OFFICE
T o ATTVE |

1Al Bauriied By 4rin

T MO 1 S01 SUNTINAKOIN 11 TAMBON BANG KATD

AMPHOE BANG PHLTSAMUT PRAKAN PROVINCE 10340 THAILAND
THL: {66021 |8-S800 | FAX: 48400-21 17140
Certificate No 2-ACT-100
Tequest M Rooq-2022-0234
12. Overload indication
UL Setting Measured Aeceptance
UNCERTAINTY
FAST/A37-139 oue Limls
STD Sexting. (B (=B} (+dB)
Positive one-half cyele 1428
MNepative one-hall evele 1427
Deviated (1R} 02 Ls
13. High Level Stability
UL Serting Measured Acceptance
UNCERTAINTY
FAST/ A/ 37-130 e Lt
HTD Setting. dm 14 dB) 1 & By
Tnitial 1380
Flaal 1380
Deviated 0o (3] 03
End of Certificute
T reaulia et gndy o the The cerm wll 20 b i full, sef et s approval uf the Esmovalive lstment Cie, Lol

FNE-TI-S0, W40 e 1 e s 81 07710
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SITHIPORN ASSOCIATES CO.,LTD.
CALIBRATION LABORATORY

451-451/1 Sirintheen Rd ,Bangbuminy, Bangplud Bangkok 10700 THAILAND: NSC-TISI-TIS 17025
Teli-2435-8800 Faw0-2433-1679 e-mallcabc Ithiphorncom hitp:f hig com  C
Cert, No. : ACL22086
Pages @ 1ol

Calibration Certificate

SOUND LEVEL METER
RIC™N

Equipment :
Manufacturer :

Model : NL-42/ Microphone UC-52 { Preamplifier NH-24
Serial No.: QIOTO780/ 194535 / 14658
1D No.: =

Condition As Found : GO0

UNITED ANALYST AND ENGINEERING CONSULTANT (UAE)}

Customer :
&1 801 UDOMSUEK 41, SUKHUMVIT ROAT,
BANGCHAK SUB-INSTRICT,
PHRAKHANONG DISTRICT, BANGKOK 10260
THAILAND.

Loeation :

Ambient Temperature @ (230 23) G

P'ressure : (1013 £3 ) kPa

Relative Humidity ¢ (50,0 =320 ) %

11 APRIL 2022
1822 APRIL 2022
25 ARPIL 2022

Received Date :
Calibration Date :
Iate of lssue

Nathakomn Pisutpaisan

7 ...

{ Thanakul Petchurai

Calibrated by :

Approved by :

of ISOVEC 17023 standard, may not be reproduced

with the requi
ather thian in full, except with the prior written approval of the head of Calibration Laboratory.

l.i]ﬂa'l‘i‘lljﬂ'l‘l.lﬂu

This certi i issucd in

QF-TS12-04-04-020644



SITHIPORN,; SITHIPORN ASSOCIATES CO,LTD.
el CALIBRATION LABORATORY

Continuation of Calibration Certificate

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
RESSISVREE CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22086

Job No. : VC6SAC0045

Pages : lol8
Calibration Procedure CP-AL-01

Calibration Method

This equipment was calibrated by based on IEC-61672-3 {2013) Standard for sound level meter {SLM).

The SLM had tests to Acoustical and Electrical signal tests of frequency weighting with Anechoic chamber and Reference
Standard Instruments.

For fests results of each items were made by observation of cach Instruments display and also with SLM's display.

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

Instrument Madel Serial No, Cert, No. Due Date
Waveform Generator 332104 MY4RUITOTH EF-0007-22 (4-Feb-23
‘Waveform Generator 335118 MY52302742 FF-0018-22 04-Feh-23
Digital Multimerer 33461A MY53220104 EEL.BP, 0401265  09-Feb-23
Digital Multimeter ERLIRY MYS53220076 EEL.BP. 030265 09-Feb-23
Digital Multimener J4461A MY600U24273 EEL.BP. 050265 (9-Feb-23
Programmable Attenuator MAT-1070 62100114 EF-0009-22 07-Feb-23
Condenser Microphone 4180 2977900 AA-1013-22 24-Feh-23
Measuring Amplifier NA-42KAL 45604835 AA-3ODS-22 22-Feb-23

2. This result of calibration was found accurate as shown on date and place of cafibration for this calibrated item onty.

3, This certificate is ble 1o the § | system of unit maintained al @

3.1 National Institute of Metrology (Thailand),
3.2 Thailand Institute of Scientific and Technological Research (TISTRL

wnaslunuay
v

QT8 20002064

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
aeTlates CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert. No, : ACL22086
JobNo. 1 VCGSACO04S
Pages ! 4of8

calibration :

1. Absolute sensitivity

Ref M il Acceptance
Acoustic Signal Value Deviation Limut
(dB) (dB) (dB ) (dB)
93.9 (93.95) 939 0.0 1.3

2., Self~generated noise
2.1 Normul test

Mensured Value
(dH )
14.2

2.2 The microphone of the sound level meter was replaced by electrical signal input device:

Prequency Measured value
Weighting (dB)
A - weight 12.0
C - weight 184
Flat 239

3. Acoustical signal tests of frequency weightings
Meter free-field pcoustic respanse at a level of §4 dB

Frequency Dleviation from various frequency weighting response curve (4B}
{1Hz) Acceplance
) g P
Flat C-weight ~weight R
125 0.2 0.2 0.2 = 1.5
1000 0.0 1.0 00 = 1.0
B000 03 1.4 0.4 5.0

wonaslumunu
Ml

QF=TS12-M-04-0200664

Cert. No. : ACLI2086
Joh No. 1 VOGSACO045
Pages : 3off

Summary of Measurement Result

Uneertsinty | Maximum-permitted
Parameter Pass | Fall uncertainty of
e measurement (dR)

v £ 02 NiA
v 02 NiA

3, Acoustical signal tests of frequency weighti
125 He v 0.3 0.6
1000 Hz v 0.3 0.6
000 Tl v 0.3 0.7

4, Electrical signal tests of freg 1
For 10 He to 4 kHz v 0.3 0.6
For > 4 kHz to 10 kllz v - 0.3 0.7
For = 10) kHz to 20 kHz - L0
5, Frequency and fime weightings st | kHz v 0.2 0.2
6. Long - term stability v 0.1 0.1
7, Level linearity on the reference level runge v 0.2 0.3
8, Level linearity including the level range control v 0.2 0.3
9, Tone burst resporse v 0.2 0.3
140, Peak C sound level v . 0.2 0.35
1. Overload indieation v - 0.2 0.25
12. High level stahility v : 0.1 0.1
'
nanslupmuny
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kil CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22086
Job Ne. : VOGSACDMS
Pages : Soff
4. Electrical signal tests of frequency weightings
Weighting network response with relutive to 1 ke

Frequency Dievintion from various fré ighting response curve (dB)
(Hz) Fiat Cowelzht At Awtpt‘anr:
Limits
i3 L1 =1 0.1 2.0
125 0,0 0.0 .1 +1.5
250 0.0 0.1 .1 +1.5
00 0.0 [X1} 1.1 *1.5
1000 (] LKl . +1.0
2000 0.0 0.0 (L0 2.0
4000 0 0.0 .0 450
000 0 0.1 0.1 50

5, Frequency snd time weightings at 1 kiz
5.1 Frequency weightings at | kHz

Measured Deviated Avceptance

Frequency Value Value Limits

Weighting {dB ) (dB } (dB)

A - weight 9440 0.0 -

C - weight 94,0 0.0 4.2
Flat 94,0 (L0 *0.2

3.2 Time weighting &t 1 kHz

Measured Deviated Acceplance

Frequency Value Value Limits
Weighting (dB) (dB ) (dB )
Fast 94.0 0.0 =
Slow 94.0 L + 4.1
Leg 440 (L0 + 1.1

6. Long = term stahility

SIM Display | SLM Display | Deviated Acceplancs
Frequency at initial at final Value Limits
Weighting (ds) (dB } (di ) (dn)
A - weight 94.0 940 0.0 203

wonaslumuny
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SITHIPORN,; SITHIPORN ASSOCIATES CO,LTD. SITHIPORN, SITHIPORN ASSOCIATES CO,LTI.
associates :

CALIBRATION LABORATORY clionli CALIBRATION LABORATORY
Continuation of Calibration Certificate Continuation of Calibration Certificate
Cert. No, : ACL2Z086 Cert, No. : ACL22086
JobNo. @ VOGSACO04S JobNo. : VCE5ACDI45
Pages @ Gof§ Pages @ Toff
7. Level linearity on the reference level range 8, Level linearity including the level range contral
Anticipated | Measured Drevinted Acceptance Anmticipated | Measured Deviated Acceplance
Value Value Value Limits Range Value Vilue Value Limits
(dB ) (dB) (dB) (dB) (dB) (dB) (dB) (dr)
137.0 137.0 09 1.1 Auto 94.0 94.0 0.0 #1.1
136.0 136.0 00 £1.1
135.0 135.0 0.0 £1.1 0, Vit burst Faonis
1340 1340 LE =4 Time Tona burst Anticipated | Measured Deviated Acceplance
14 L a2 =il duration, Tb | Cyele Valug Value Vahie Limits
L30 1319 Al 21 Weighting | () (dB) (dB) (an) (dB)
1310 130.9 0.1 £1.1 0,23 I 108,00 1079 .1 1550
1290 120.0 0.0 +1.1 Fast 2 § 170 1170 0o 10,25
124.0 1240 L1} =il 200 S0 1340 134.0 00 110
119.0 119.0 0.0 £1.1 2 ¥ 108.0 1080 0.0 1.54-50
1140 1140 0.0 =11 — 200 a0 127.6 1276 0.0 10
1090 1090 0.0 *11 0.25 I 90.0 98.9 -1 1550
1040 1060 L2 2t SEL 2 3 1080 108.0 00 10525
il 0 20 ol 200 800 1280 1280 0.0 1.0
4.0 94.0 0.0 £11
89,0 §5.0 [ 1.1
54,0 8401 0.0 +1.1 10. Peak C sound level
o il 40 20 Number of eycle Anticipated | Measured Deviated | Accepiance
740 4.0 0.0 +11 in Value | Value, Lepeak|  Value Limits
69.0 9.0 0.0 1.1 test signal (dB ) (dB) (dB) (dB )
w0 Y LD faulil, Continuous 1330 133.0 0.0 =
5.0 294 e =11 One 1364 1355 0.6 430
54,0 54.0 0.0 +1.1
00 49 20 £14 Number of eycle Anticipated | Measured Deviated | Accepiance
30 Ll L e 2 in Value Value Value Limits
39.0 39.0 0.0 +1.1 '
340 34.0 0.0 £ 11 el (dB) L LB} ot
30,0 300 0.0 £1.1 o 1230 1330 L —
Pasitive half cycle 1354 135.1 4.3 +2.0
29,0 28.9 0.1 211 3
350 250 o0 11 Negative half cycle 1354 135.1 0.5 +2.0
270 270 0.0 £1.1
26,0 25.9 0.1 111
25.0 249 0.1 £1.1
L] L]
wnaslumua wnaslumun
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Continuation of Calibration Certificate CALIBRATION LABORATORY

Cert. No. 1 ACL22086
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Pages  : Kol8 Tol0-2435-8800 Fax0-2433-1679 e-mall:cal-c ithipt om hitp/fwwwsithiphormeom € 0354
Cert. No. : ACL22087
Pages @ lof8

11. Overload indication

Calibration Certificate

Measured value ( dB ) Devinted Acceptance
Pasitive Megative Vilue Limits Equipment : SOUND LEVEL METER
one-halfeyele | one-half cyele (dB) (dB) Manufacturer : RION
8.7 0.5 03 *1.3 Maodel ; NL-42¢ Microphene UC-52 / Preamplifier NH-24
Serial No.: BIOI0TR] / 194536 / 14659
12. High level stability 1D No.:
SLM Display | SLM Display Teviated Acceptance
Frequency at initial at final Value Limits Condition As Found ; GOOD
Weighting (dB ) (dB) (dB) (dB)
H : “NGINEE! T CONSL
A = weight 137.0 137.0 (1] 0.3 Customer : UNITED ANALYST AND ENGINEERING CONSULTANT (UAE)
§1 SO0 UDOMSUK 41, SUKHUMVIT ROAL,
BANGUHAK SUB-DISTRICT,
PHRAKHANONG DISTRICT, BANGROK 10260
THAILAND,
The reported uncertainty is based on o standard inty multiplicd by factor k =2 Y )
or any value following ealeulation,providing a lovel of cenfidence of approximately 95 % Ambient Temperature ; (230 £3) =
Pressure : (1013 3 ) kPa
——— End of Calibration Certificate — — Relative Humidity @ {500 +20 ) %
Reecived Date : 11 APRIL 2022
Calibration Date : 18-22 APRIL 2022
Date of Issue : 25 ARPIL 2022
Calibrated by : Nathakorn Pisutpaisan

Approved by : / m
)

[ Thanskul Petchurai

This certificate is issued in accordance with the requirements of 1SOVEC 17025 standard, may not be reproduced

other than in full, except with the prior written approval of the head of Calibration Laboratory,

enaslumv wnmnslunugu
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Continuation of Calibration Certificate

S IT HIP O RN; SITHIPORN ASSOCIATES CO,LTD.
ci g CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22087

Job No.  : VO6SACH4S

Pages : 2of8
Calibration Procedure : CP-AC-01

Calibration Method :
This equipment was calibrated by based on IEC-61672-3 (2013) Standard for sound fevel meter (S1M).
The SLM had tests 10 Acoustical and Electrical sipnal tests of fr with Anechoic chamber and Refi

Cert. No. : ACL22087
Job Mo, : VO6SACHMMS
Pages : Jof8

Summary of Measurement Resu

Standard Instruments,
For tests results of each items were mande by observation of each Instruments display and also with SLM's display.

Condition of this result of ealibration :
I. Reference Standard Instruments -

Instrument Madel Serfal No. Cert. No, Due Date
Waveform Generator 332104 AMY48017076 EF-0007-22 04-Feh-23
Waveform Generator 335118 MYS2302742 04-Feb-23
Digital Multimeter 33461A MY53220104 (9-Feh-23
Digital Multirneter II46TA MYS53220076 O9-Feb-23
Digitai Multimeter 344614 MY60024273 EEL.BF, 05/0265.  09-Feb-23
Programmable Aitenuaior MAT-1070 G21001 14 EF-(M08-22 07-Feb-23
Condenser Microphoene 4180 2977900 AA-1013-22 24-Feb-23
Measuring Amplifier NA-AZKAT 34560495 AAINS-22 22-Feb-23

2. This result of calibration was found aceurate &s shown on date and place of calibration for this calibrated item only.
3, This centificate is traceable to the international system of unit maintained at ©

3.1 National Institute of Metrology (Thailand),

3.2 Thailand Institute of Scientific and Technological R h (TISTR).

I.E]ﬂﬂ'l'i‘lijﬂ'l‘l.lﬂﬂ
P
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Continuation of Calibration Certificate
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Result of calibration :

1. Absolute sensitivity

R M d Acceptance
Acoustic Signal Value Deviation Limit
(di) (di ) (dB ) (dB)
93.9 (93,95) 939 0.0 +(.3
1. Self-generated noise
2.1 Normal test
Measured Value
(dB )
14.6

2.2 The microphone of the sound level miter was Teplaced by clectrical signal input device.

Frequency Measured value
Weighting (dB)
A - weight 125
- weight 18.9
Flat 24.4

3. Acoustical signal tests of frequency weightings
Meter free-field acoustic response at a level of 84 dB

Frequency Deviation from various frequency weighting response curve (dB)

7 Acceplance

Ghrd Flat Cowelght' | A-weight ::,,m >
125 0.0 0.0 0.0 1.5
1000 -0.1 0.1 0.1 = 1.0
OO0 01 0.1 0.2 +5.0
'

enaslummy

QF-TS 12-M4-M-020664

P 4 :

Uncertainty Maximum-permitted
Parameter Pass Fall uncertainty of
(dB)
measurement (dB)
1, Ahsoluite sensitivity v < 02 N/A
2. Self- d noise v 02 N/A
3. Acousticsl signal tests of frequency weightings
125 Hz v B 0.3 0.6
1000 Hz v 0.3 0.6
8000 Tz v 0.3 0.7
4, Ehectrical signal tests of frequency weighti
For 10 Hz 10 4 kiz v 0.3 0.6
For > 4 kilz 1o 10 kHz v . 0.3 0.7
For > 10 kHz to 20 kHz - - - 10
5. Freq) and time weigh at | kHz v - 0.2 0.2
6. Long - term stability v 0.1 0.1
7. Level lincarity on the reference level range v .2 0.3
8. Level linearity including the level range control v 0.2 0.3
9, Tone burst response v 02 0.3
10, Peak € sound level v 0.2 0,35
11, Overtoad indication v - 0.2 0.25
12. High level stability v - .1 0.1

wnaslumuny
b )
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Continuation of Calibration Certificate

Cert. Nou : ACL22087
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Pages @ Sof8
4. Electrical signal tests of frequency weightings
Weighting network response with relative 1o | kHz,

Frequency Dievintion from various freg ighting response curve (0B)

a Flat Coweight | Acweight A
Limits
63 -1 0.1 | +2.0
125 0.0 .0 0.0 *+1.5
250 0.0 0.0 0.0 +1.5
300 L] 0.0 0.0 +1.5
1000 0.0 LKL 0.0 +1.0
2000 0.0 0.1 0.0 2.0
A0 0.0 Q.0 0.0 +3.0
000 0.0 0.1 0.1 +5.0

5, Frequency and time weightings ai 1 kHz
5,1 Frequency weightings at | kHz

Measured Deviated Aceeptance

Frequency Value Valoe Limits

Weighting (dB) (dB) (dB )

A - weight 94.0 (0 =

C - weaght 940 0.0 +02
Flat 94.0 0.0 202

5.2 Time weighting ut 1 kHz

Measured Deviated Accepiance

Freguency Valug Value Limits
Weighting (dB) (dB) (4B}
Fast G40 0
Slow 9.0 0.0 20,1
Leg S4.0 LAy +0.1

6. Long - term stubility

SLM Display | SLM Display | Devisted Ageeptance
Frequency at initial at fingl Value Limits
Weighting (dB) ( dB } (4B ) (dB)
A -weight S0 940 0.0 103
1
wnnslununu
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
Selos il CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22087
Job No, : VOGSACDIME
Pages 1 hofl

7. Level lincarity on the reference level range

Anticipated Measured Dieviated Acceplance

Value Value Value Limits
(dB ) (dB ) (dB ) (dB)
137.0 137.0 0.0 ®1:1
136.0 136.0 LA +1.1
135.0 135.0 0.0 =151
134.0 134.0 4.0 +1.1
133.0 133.0 0.0 1.1
132.0 132.0 1.4 +1,1
131.0 131.0 0.0 211
1290 129.0 0.0 =11
124.0 124.0 0.0 +1.1
119,00 119.0 0.0 %11
114.0 114.0 .0 £1.1
LA 104,10 (.0 1.1
104,00 104.0 0.0 1.1
99.0 94.0 0.0

4.0 44,0 0.0

9.0 LX) (.0 £1.1
4.0 84.0 0.0 £1.1
79,0 7500 0.0 Lty
T4.0 T4.0 0.0 14
9.0 9.0 .0 +1:1
G400 4.0 0.0 =11
59.0 59.0 [0 1.1
4.0 54.0 0.0 1.1
49.0 459.0 L0 & 1.1
44,0 440 L +1.1
38,0 g0 1.0 + 1.1
340 34.0 0.0 +1.1
30,0 209 0.1 =11
9.0 289 0.1 + 1.1
28.0 280 AL 1.1
270 269 .1 %11
260 2548 0.1 + L1
25.0 24.9 0.1 1.1

wonaslumun
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8, Level lnearity including the level range control

Amticipated Measured Deviated Aceeptince
Range Vitlue Value Value Limits
(dn) (dB) (i) (dB)
Auto 4.0 S4.0 0.0 1.1
9. Tone burst response
Time Tane burst Anticipated | Measured Devisted | Acceptance
duration, Th Cyele Value Value Value Limit=
Weighting (ms) (d8) (dB ) (dn) (dB)
0.25 1 10RO 107.9 -1 15
Fast 2 5 117.0 117.0 [0 1.0;-35
200 L] 134.0 134.1 0.1 £1.0
Show ¥ 8 1080 LOE.0 (L0 1.53-50
200 HO0 127.6 127.6 (0 +1.0
0.25 1 99.0 959 0.1 b5 ;5.0
SEL i * 1080 100 0.0 J S
200 B00 1280 128.0 ALk +1.0

Yo

Cert. No. : ACL22087
Job Ne, & VO6SACH4S
Pages : BofB

11, Owverload indication

Measured value ( dR ) Deviated Acceptance
Pasitive Negative Value Limits
one-half cyele | one-half cycle (dB) (dB)
BOLS B9.5 1.0 oa il

12, High level stability

SLM Display | SLM Display Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB ) {dB ) {dB ) L dB )
A - weight 13740 137.0 0.0 .3

The reported unceriainty is based on a standard uncertainty multiplicd by covernge factor & = 2

or any vilue i providing a Tavel of

of approximately 95 %

End of Calibration Certificate —

I.E]ﬂﬁ'l'i‘lljﬂ'i‘l.lﬂu
Vi

QF-T512-04-04-020664

10, Peak C sound level

MNumher of cyele Anticipated Measured Deviated Acceptance
in Valve  |Value, Lepeak]  Value Limits
test signal (dB) (dB) (dB ) {dB }
Confinuous 133.0 1330 (L0 =
One 136.4 136:2 0.2 +3.00
Number of eyele Anticipated Measured Theviated Acceptince
in Value Value Walue Limits
[est signal (dB ) {dB ) (dB) (dB)
Continuous 153300 133.0 (.0 »
Positive half cycle 1354 135.2 .2 =20
Negative half cycle 1354 1352 .2 234
wnaslumuny
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CALIBRATION LABORATORY
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Cert. No. : ACL22088
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Calibration Certificate

Equipment : SOUND LEVEL METER

Manufacturer : RION

Model : NL-42/ Microphone UC-52 / Preamplifier NH-24

Serial No.: 01010782 / 194337 / 14660

1D No.:

Condition As Found : Goon

Cuostomer : UNITED ANALYST AND ENGINEERING CONSULTANT (UAE}

&1 501 UDOMSUK 41, SUKHUMVIT ROAD,
BANGCHAK SUB-DISTRICT,
PHRAKHANONG DISTRICT, BANGEOE 10260

THAILAND.
Location :
Ambient Temperature : (230 +3) C
Pressure : (1013 %3) kPa
Relative Humidity : ( 50,0 20 ) %o
Received Date : 11 APRIL 2022
Calibration Dute ¢ 18-22 APRIL 2022
Date of lssue : 25 ARPIL 2022
Calibrated by @ Nathakomn Pisutpuisan
Approved by : 7 g i Z
Thanakul Petchurai
This certi is issued n il with the req of ISOAEC 17025 standurd, may not be reproduced

other than in full, except with the prior written approval of the head of Calibmtion Laboratory.

I.E]ﬂa'l‘i‘lljﬂ'l‘l.lﬂu

QF-T512-04-04-020664
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CALIBRATION LABORATORY
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SITHIPORN,

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
o CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. + ACL22088

Juob No.
Pages @ 2

Calibration Procedure : CP-AC-01

Calibration Method :
This equipment was calibrated by based on [EC-61672-3 (2013) Standard for sound level meter [SEM).
The SLM had tests to Acoustical and Electrical signal tests of ighting with Anechoi

: VOSACHD4S

of §

chamber and Ref:

Standard Instruments.

For tests resulis of each items were made by ohservation of each Instraments display and also with SLM's display.

Condition of this result of calibration :
|. Reference Standard Instruments :

Instrument Madel Serfal No, Cert. No,
Waveform Generator 332104 MY48017076 EF-0007-22
Waveform Generator 335118 MY3$2302742 EF-0008-22
Digital Multimer 334614 MYS53220104 EEL.BP., 04/0265
Digital Multimeter 334614 MYS3220076 EEL.BP. 03/0265
Digital Multimeter I461A MY 6024273 EEL.BP. 0570265
Programmable Attenuator MAT-1070 62100114 EF-0008-22
Condenser Microphone 4180 2977900 Ah-1013-22
Measuring Amplifier NA-4IKAL 34560495 AA-3005-22

Due Date
04-Feh-21
04-Feh-23
09-Feb-23
09-Feh-23
09-Feb-23
07-Feb-23
24-Feh-23
22-Feb-23

2. This result of calibration was found accurate ss shown on date and place of calibration for this calibrated item only.

3, This certificate is fraccable to the international system of unil maintained &t @

1.1 National tnstinute of Metrology (Thailand),
3.2 Thaeiland Institute of Scientific and T ical |

h (TISTR).

wnaslum
5
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Cert. Now : ACL22088

Job No,  : VOGSACHIS
Pages : dof8
Result of calibration :
1. Absoluic sensitivity
Ref M d Acceptimce
Acoustic Signal Value Deviation Limit
(dB) (dB ) (dB ) (dB )
93.9 (93.95) 3.9 (L0 .3

2. Self-generated noise
2.1 Normal st

Measured Value
(dB}

14.2

2.2 The microphone of the sound level meter was replaced by electrical signal input device,

Frequency Mewsured value
Weighting (dB )
A - weight 1.0
- weight 18.8
Flat 243

3. Acoustical signal tests of frequency weightings
Meter free-field pcoustic response ot a level of 84 dB

QF-T!

SI2-04-04-020664

7

Frequency Devintion from various frequency weighting response curve (dB)

(He) = Acceplance
Flat C-weight A-weight timits
125 0.1 (1 (.1 +1.5
1000 0.0 0.0 0.0 + 1.0
B 0.4 .5 0.5 +5.0
1

enaslupun

Cert. No. : ACL22088

Job No. : VOGSACDIMS
Pages : 3of8
Summary of Measurement Result ;.
Uncertainty Maximum-permitted
Parameter Pass Fail uneertainty of
il measurement (dB)
1. Absolute sensitivity 4 - 0.2 NA
2. Self-generated noise v 0.2 WA
3. Acoustical signal tests of frequency weighting:
125 Hz v 0.3 0.6
1000 Hz v 0.3 0.6
000 Hz v 03 0.7
4. Electrical signal tests of frequency weighlings
For 10 Hz to 4 kHz v 0.3 0.6
For > 4 kHz 10 10 kHz v 03 0.7
For > 10 kHz 10 20 kHz - = - 1.0
5. Freg and time weightings at 1 kliz v - 0.2 0.2
6. Long - term stability v 0.1 0.1
7. Level lingarity on the reference level range v = .2 0.3
&, Level linearity including the level range control v = .2 03
4, Tone burst response v 0.2 0.3
11k Peak © sound level v = 0.2 0.35
11 Overload indi v 3 02 025
12. High level stahility v - ol 0.1

QFTS] 200020604

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

ssociates

wnaslumuny

Continuation of Calibration Certificate
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A. Electrical signal tests of frequency welghtings

Cert. No. : ACL22088
Joh No. : VOGSACHIAS
Pages : 5of§

Weighting network response with relative to | kHa,

1 y Deviation from verious freq - weighting response curve (dB)
(Hz) B = E Acceptance
Flat C-weight A-weight T
63 i1 LA -1 2.0
125 0.0 AL 0.0 #1.5
250 0.0 [ (L0 hi
S00 0.0 A 0.0 B
1000 0.0 [ (L0 £1.0
2000 .0 0.1 (L0 2.0
4000 00 a0 L) +3.0
BO00 0.0 0.1 01 5.0
5, Frequency and time weightings at 1 kHz
5.1 Frequeney weightings at | ke
Measured Deviated Acceptance
Frequency Value Value Limits
Byl (dn) (de) (dB)
A - weight 94.0 1 =
C - weight 4.0 4.0 +0.2
Flat 94.0 0.4 402
5.2 Time weighting at 1 kI
N P Devtited Accep
Frequency Value Vilie Limits
Weightng (dB) (dB) (di)
Fast G40 0.0
Slow 4.0 0.0 =0.1
Leg 94,0 0.0 £
6. Long - term stability
SLM Display [ SLM Display | Deviated Acceplance
Frequency at nitial at final Value Limits
Weighting (dB) (4B ) (a8} (dB)
A - weight 440 G411 0.0 +0.3
1
enanslupmun
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Cert. No. : ACL22088 Cert, No. : ACL2208§
Job No.  : VOGSACON4S Job No. 1 VCBSACO045
Pages : Gof§ Pages : Tol§
7. Level lincarity on the reference level range H. Level linearity including the level range control
Anticipated | Measured Deviated Acceptance Anticipated Measured Deviated Acceptance
Vilue Value Value Limits Range Value Value Value Limits
(dB ) (dB ) (dB ) (dB ) (dB ) (dB ) (4B ) (dB)
137.0 137.0 0.0 =11 Aulis 94,0 4.0 00 =11
136.0 136.0 0.0 1.1
135.0 135.0 0.0 £1.1 9, Tone burst response
134.0 132.0 00 1 Time Tone burst Anticipated Measured Deviated Acceptance
133.0 133.8 06 211 duration, Th Cyele Value Value Value Limits.
132,00 132.0 L] +11 Weighting (ms) (dB ] (dn) (dm ) (dm)
1310 1310 0.0 +1.1 0.25 1 108.0 1079 .1 1.5:-5.0
129.0 129.0 L =1 Fast 2 § 117.0 117.0 0.0 10,25
124:0 124.0 00 =kt 200 #00 1340 1341 0.1 +10
118.0 119.0 04 =11 2 % 108.0 L0801 [ 1350
1140 1140 0.0 1.1 i 200 00 127.6 127.6 0.0 410
109.0 109.0 00 it 025 1 99.0 08,9 <1 15;-5.0
104.0 10.0 0.0 =1l 2 & 108.0 10801 0.0 10; 2.5
99.0 9.4 L Sk 200 00 128.0 128.1 0.1 +1.0
94.0 94.0 0.4 +1.1
H.0 89.0 0.0 +1.1
4.0 #4.0 0.0 +1.1 10, Pealk C sound level
740 730 v 211 Mutnber of cycle Anticipated | Measured Devisted | Acceptance
74.0 7440 0.0 +1.1 i IR P L
69.0 3.0 £l =1 et ignial (dn) (B ) (dB) (dn)
64.0 64.0 [ & L1 P 1330 P a0 .
80 250 By Sl One 1364 1354 10 3.0
54.0 54.0 0.0 1.1
:‘:E: :i:: :';':J] : :: Number of eycle Anticipated | Measured Deviated | Acceptance
90 oy e 11 "f Value Value Valoe Limits
Y = e =11 test signal (dB ) {dB ) (dB } (dB )
300 29.9 0.1 +1.1 Conti 133.0 133.0 0.0 -
20.0 28.9 -1 +1.1 Positive half eycle 1354 135.2 02 +2.0
e s = Tl Negative half eyele 1354 135.2 02 +2.0
27.0 16.9 0.1 411
26.0 25.9 0.1 +1.1
25.0 4.9 0.1 1.1
L] L]
naslupun nanslupmuny
QF-TEIZ-04-04-0120064 QF-TS1 24M-04-020404

SITHIPORN ASSOCIATES CO.,LTD.
CALIBRATION LABORATORY

SITHIPORN,

associates

SITHIPORN ASSOCIATES CO,.LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22088

Job No. : VORSACH45 451-451/1 Sirinthom Rd. Bangt Banigplud Bangkok 10700 THAILAND. NSC-TISI-TIS 17025
Pages  : Sof8 Tel0-2435.4800 Fan.0-2433-1679 e-mallcal- center@sithiphom.com hipd/wwwsithiphomeoom — CAUDRATION 0ase
Cert. No. : ACLI2089
P : 108
11, Overload indication 5 . " ages Ll
Calibration Certificate
Measured value ( dB ) Deviated Acceplance
Positive Negative Value Limits Equipment ¢ SOUND LEVEL METER
one-halfeyele | onec-half eyele (di ) {dB ) Manufacturer : RICN
89.6 39,6 0.0 1.5 Model : NL-42/ Microphone UC-52 / Presmplifier NH-24
Serial No.: (101078 / 194538 1 14661
12. High level stability 1D No.:
SLM Display | SLM Display Deviated Acceptunce
Frequency at initial ol final Value Limiits Condition As Found : GOOD
Weighting (dB ) (dR) (dB } (4B )
Iy 370 70 0.0 03 Customer : UNITED ANALYST AND ENGINEERING CONSULTANT (UAE)
i = : : §1 SO UDOMSUK 41, SUKHUMVIT ROAD,
BANGUHAK SUB-DISTRICT,
PHRAKHANONG DISTRICT, BANGEOK 10260
THAILAND,
The reported uncertainty is based on a standard inty iplied by pe factor & =2 e
or any value following ion,providing a lovel of confidence of apy by 95 % Ambient Temperature : (2303 ) b of
Pressure : (1013 +3 ) kPa
————  End of Calibration Certificate — - Relative Humidity : {500 20 ) %
Received Date : 11 APRIL. 2022
Calibration Date 18-22 APRIL 2022
Date of Issue : 25 ARPIL 2022
Calibrated by : Nathakom Pisutpaisan
Approved by : ; m
ulmkul Petchurai
T'his centificate i isswed in accordance with the requirements of ISOAEC 17023 standard, may not be reproduced
wther than in full, except with the prior written approval of the head of Calibration Laboratory,
' ]
nmslunugu wnmnslunugu

OF-TS 1 2-04-04-02664
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SITHIPORN

associates

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

Calibration Procedure ;

Calibration Method :

CP-AC-0L

Cert. No. : ACL22089
Job No.

Pages  : 2of8

This equipment was calibrated by based on IEC-61672-3 {2013} Standard for sound level meter (SLM),

The SLM had tests to Aeonstical and Electrical signal tests of frequency weighting with Anechoic chamber and Reference

Standard Instruments,

For tests results of each items were made by observation of each Instruments display and also with SLM's display.

Condition of this result of calibration :

1. Reference Standard Instnuments
Instrument
Waveform Generator
Waveform Generator
Digital Multimeter
Digital Multimeter
Digital Multimeter
Programmable Atenustor
Condenser Microphone
Measuring Amplificr

Model
33210A
335118
3M61A
3Ma1A
34461A

MAT-1070
4180
NA-JZKAI

Serial No.
MY48017076
MYS52302742
MYS53220104
MYS3220076
MY 0024273

2100114

2977900

34560455

Cert, No. Due Date
EF-0007-22 M-Feb-23
EF-0008-22 (M-Feh-23

EEL.BP. 0400265 (0-Feb-23
EEL.BP. 0310265 {9-Febh-23
EEL.BP. 050265  (9-Feb-23
LEF-0008-22 07-Feb-23
AA-1013-22 24-Feh-23
AA-3005-22 22-Feb-23

2. This reselt of calibration was found accurate as shown on date and place of calibration for this calibrated itleny only,

3, This certificate is traceable to the international system of unit maintzined at ¢

3.1 Mational Institute of Metrology ( Thailand).
and Technalogical R

1.2 Thailand Institute of Scientfi

h (TISTR).

QF-TSE2-04~(4-020664

SITHIP_ORN-

wnaslunuau
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SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL2Z08%

Job No. 1 VUOBSACOI45
Pages HETE
Resull of calibration :
1. Absolute sensitivity
Refi M d Acceptance
Acoustic Signal Value Dieviation Limit
(di ) (dB}) (dB ) (dB}
93.0 (93.,95) 93.9 0.0 .3
1. Self-generated noise
2.1 Mormal test
Measured Value
(dB}
14.7

2.2 The microphone of the sound level meter was replaced by electrical signal input deviee.

Frequency Measured value
Weighting (dB )
A - weight 12.6
€ - weight 18.6
Flat 238

3, Acoustical signal tests of frequency weightings
Meter free-field aconstic response at a level of 84 dB

QF-TS12-M-(4-0206064

SITHIPORN)

SITHIPORN ASSOCIATES CO.,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

= VOBSACDIMS

Cert. No. : ACL2208%

Job No, @ VOGSACNIMS
Puges & Jof8
Summary of Measurement Result 5
Uncertainty | Maximum-permitted
Parameter Pass | Fuil uncertainty of
“B) measurement (dB)
1. Absalute sensitivity v . 02 N/A
2. Self-generated noise v E 0.2 N/A
3. Acoustical signal tests of freguency weighti
125 Hz v 0.3 0.6
1000 Hz v - 0.3 0.6
5000 H v 0.3 0.7
4. i ical signal tests of frequency weightings
For 10 Hz 1o 4 kilz v = 0.3 0.6
For > 4 kHz to 10 kHz v - 0.3 0.7
For > 10 kI (0 20 kHz — 1.0
5, Freq and time weightings at | kilz v - 02 0.2
6. Long - term stability v - 0.1 0.1
7. Level linearity on the reference level range v 0.2 0.3
4. Level linearity including the level range control v 02 0.3
9, Tone burst response v = 0.2 0.3
10, Peak € sound level v 02 0.35
11, Overload indi v - 02 1.25
12. High level stability v = 0.1 0.1
'
wnaslummu

OF-TSIZ-4-03-T20664

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.

CALIBRATION LABORATORY

Continuation of Calibration Certificate

7 .

Cert. No. : ACLZI089

ya

Frequency Deviation from various frequency weighting respanse curve (dB)

(Hz) I Acceptance
Flat Coweight A-weight 3 2
Limits
125 0.1 0.1 0.1 1.5
1000 0.1 0.1 ALl + 1.0
£0010 0.7 0.7 L7 £5.0
'

enaslupuR

LR

Job No.  : VOASACDI4S
Pages : 508
4. Electrical signal tests of frequency weightings
Weighting network response with relative to | kHz,
Freg Deviation fram various cighting resp curve (dB)
U Hz ) i < Acceptance
Flat Ceweight A-weight i
63 .1 -1 0.1 220
125 -1 0.0 0.0 +1.5
250 0 0.0 {10 +1.5
300 .0 0.0 .0 +1.5
10040 L1 0.4 .0 1.0
2000 {10 0.1 0.0 +2.0
4000 0.0 0.0 0.0 3.0
B000 0.0 o1 0.1 250
5. Freguency and time weightings af 1 kHz
5,1 Frequency weightings at 1 kHz
Measured Dreviated Accepiance
Frequency Value Value Limits
Weighting (4B ) (dB) (dB )
A - weight G400 0.0 =
O - weight 94.0 0.0 =02
Flat B4.0 0.0 £(.2
Tume weighting at 1 kdiz
Measured Deviated Acceplinge
Frequency Value Vilue Limits
Weighting (dB) (dB ) (uB )
Fust a0 0.0 -
Slow 94.0 0.0 (11
Leq 94,0 00 +0.1
6, Long - term stability
SEM Display | SEM Display | Deviated | Acceptanece
Frequency at inifial at final Value Limits
Weightiog (d4B) (dB) (4B ) (a8 )
A - weight 94,0 94,00 0.0 +0.3
1
enaslupmun

QF-TS12-04-04-020664

7 Lo



SITHIPORN,; SITHIPORN ASSOCIATES CO.,LTD.

o CALIBRATION LABORATORY

Continuation of Calibration Certificate

7. Level linearity on the reference level range

Antieipated Measured Deviated Acceptance
Value Vilue Valug Limits
(dB} (dB) (dB) (dB)
137.0 137.0 0.0 *1.1
1360 1360 0.0 +1.1
135.0 135,40 0.0 ®1.1
134.0 134,00 .0 +1
133.0 1330 04 =11
132.0 132.0 0.0 11
1310 1500 0.0 e |
129.0 129.0 0.0 +1.1
124.0 124.0 04 +11
1180 1190 (.0 i |
1140 1140 0.0 411
109.0 108,00 0.4 +1.1
1040 104.0 0.0 * 1.1
Q9.0 99.0 0.0 +1.1
4.0 4.0 0.0 =11
9.0 9.0 0.0 =1
4.0 #4.0 0.0 %11
T9.0 79.0 0.0 &1;1
T4 T4.0 0.0 1.1
69.0 9.0 0.0 1.4
6,0 6.0 0.0 =1.1
59.0 9.0 0.0 1.1
S0 S4.0 .0 +1.1
49,11 49.0 (1.0 £ 11
44.0 4.0 .0 1.1
9.0 380 0.0 +1.1
34.0 34.0 0.0 1,1
304 299 .1 + 1.1
9.4 289 -1,1 + 1.1
28.0 279 -1 1.0
27.0 270 0.0 =11
26.0 259 - L1
250 24.9 -1 + 1,1

QF-TS12-04-04-020064

SITHIPORN

socCiates

Cert. No. : ACL22089
Joh No. 1 VORSACD045
Pages : 6of8

wnaslunuau

5 ;

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

SITHIPORN, SITHIPORN ASSOCIATES CO.,LTD.

CALIBRATION LABORATORY

Continuation of Calibration Certificate

11, Overload indication

Cert. No. 1 ACL2Z2089
Jdob No. 1 VOGSACHMS
Pages : Bol8

Cert. No. : ACL22089
Job No. @ VOGSACH4S

Pages : Tof8
8. Level linearity including the level range control
Anticipated Measured Deviated Aceeptance
Range Value Value Value Limits
(dB} (dB ) (dB) (dB)
Auto 9.0 4.0 0.0 *1.]
G, Tone bursi response
Time Tone burst Anficipated | Measured Devisted | Acceptance
duration, Th Cycle Value Value Value Limits
Weighting (ms) (dB) (dB ) (R ) (dB )
.25 1 108.0 107.9 -1 1.5;-5.0
Fast 2 L} 117.0 1170 0.0 1.0;-25
2000 200 134.0 134.1 0.1 =10
2 8 1080 1080 00 15550
Slow
200 00 127.6 127.6 0.0 1.0
0.25 1 99.0 8.9 -1 S
SEL F B 108.0 180 (.0 1.0;-235
200 300 128.0 128.1 0.l +1.0
10. Peak C sound level
Mumber of cycle Amticipated Measured Deviated Acceplince
in Valug Value, Lepeak Viilue Lirmits
1es1 signal (dB ) (dB ) (di) (dB)
Cont 133.0 133.0 00 =
CUne 1364 136.0 -4 +3.0
Number of eycle Aumtticipated Measured Deviated Acceplance
in Value Value Value Limits
test signal (dB ) {dB} (dB) (dB )
Cont 1330 133.0 0.0 -
Tositive half cycle 135.4 1352 .2 +2.0
Negative half cycle 1354 135.2 .2 +2.0

wnaslumunu

QF-TS12-04-0-020664

Tel.0-2435-8800 Fax.0-2433-1679 e-mallical-o

SITHIPORN ASSOCIATES CO.,LTD.
CALIBRATION LABORATORY

457-451/1 Sirinthorn Rd |, Bangplud Bangkok 10700 THAILAND.

i i

NSC-TIS-TES 17025
om [

Ithipharm.com it/ ithiph

Calibration Certificate

Cert. No. : ACL22090
Pages @ 1aol§

Measured value ( dB ) Deviated Acceplance
Positive Megative Value Limits
one-half evele | one-half cycle (dB) (dB )
BOL6 8.6 0.0 =13
12, High level stability
SLM Drisplay | SLM Display Deviated Acceptance
Frequency at initinl ot final Value Limits
Weighting (dB ) (dB) (dH ) (4B )
A - weight 137.0 1374 0.0 .3

The reported uncertainty is based on a standard uncertainty multiphied by coverage factor k = 2

or any value following calculation.providing a Javel of confidence of approximately 95 %

End of Calibration Certificate

wnaslunIuAu
7 z

QFTSE 200 =0 2kt

Eguipment :
Manufacturer ;

SOUND LEVEL METER
RICN

Model : NL-42/ Micraphone UC-52 / Preamplifier NH-24

Serial No.; (MO10784 [ 194532 / 14662

1D No.: =

Condition As Found : GOaL

Customer : UNITED ANALYST AND ENGINEERING CONSULTANT (UAE)
E1 801 UDOMSURK 41, SUKHUMVIT ROAD,
BANGCHAK SUB-DISTRICT.
PHRAKHANONG DISTRICT, BANGROK 10260
THAILAND,

Location : -

Ambient Temperature : (230 23) oo

Pressure : (1003 £3 ) kPa

Relative Humidity : (500 =20 ) %

Received Date : 11 APRIL 2022

Calibration Date : 18:22 APRIL 222

Date of Issne 25 ARPIL 2022

Calibrated by :

Approved by :

Mathakorn Pisutpaisan

o ..

( Thanakul Petchurai )

This certificate is issued in accordance with the requirements of TSCVIEC 17023 standard, may not be reproduced
other than in full, except with the priar written approval of the head of Calibration Eabaratary.

QF-TS12-04-04-020604

I.E]ﬂa'l‘i‘lljﬂ'l‘l.lﬂu



SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.

assoclates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

SITHIPORN,; SITHIPORN ASSOCIATES CO,LTD.
PR CALIBRATION LABORATORY

Continuation of Calibration Certificate

Calibration Procedure : CP-AC-01

Calibration Method :

Cert. No, : ACLI2094

Job No. @ VORSACH45

Pages t 2of8

This equipment was calibrated by based on IEC-61672-3 (2013) Standard for sound level meter (51.M).

The SLM had tests to Acoustical and Electrical signal tests of fr

Standard Instruments,

Cert. No. : ACL2Z2000
dobh Mo, @ VOASACHMS

istitne with Anechoi

chamber and Refi

For tests results of each items were made by ohservation of each Tnstruments display and also with SLM's display.

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

Instrument Mudel
Waveform Generator 332104
Waveform Generator 33518
Digital Muliimetes EESIAEN
Digital Multimecter IUEIA
Digital Multireter LRI Y
Programmable Attenuator MAT-1070
Condenser Microphone 4180
Measuring Amplifier NA-42KAI

Serial No,
MY48017076
MY52302742
MYS3I220104
MY53220076
MYROD24273

62100114

2977900

34560455

Cert. No, Due Date
EF-0007-22 04-Feb-23
EF-0008-22 (4-Feb-23

FFLBP, 040265  09-Feh-23
EEL.BP, 0310265  09-Feb-23
EEL.BP, 0510265 09-Feb-23

EF-0009-22 (7-Feb-23
AA-I013-22 24-Feb-23
AAIO05-2E 22-Feb-23

2. This result of ealibeation was found accurate as shown on dae and place of calibration for this calibrated item only,

3. This certi is hie to the i

3.1 National Institute of Metrology (Theiland],

1 system of unit maintained at @

3.2 Thailend Institute of Scientific and Technological Rescarch (TISTR)

QF-THI20d-0-020664

I.Elﬂﬂ'ﬁ‘hjﬂ'i‘l.lﬂ
7

SITHIPORN; SITHIPORN ASSOCIATES CO.,LTD.

LOCIates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

1. Ahsolute sensitivity

Cert. No. @ ACL22090
Job No, 1 VC6SAC4S
Pages @ d4ofR

d Accepiance
Acoustic Signal Vialue Deviation Lirmit
(dB ) (dB ) (4B ) (dB)
93.9(93.95) 939 0.0 .3

1. Self-generated noise
2.1 Normal text

Measured Value
(4B

14.2

2.2 The microphone of the sound level meter was replaced by electrical signal input deviee,
Tep!

Frequency Measured value
Weighting (aB)
A - weight 12.0
© - weight 185
Flat 24.0

3. Acoustical signal tests of frequency weightings
Meter free-field acoustic response at a level of 84 dB

QF-TE12-04-04-020054

Freg Deviation from various [ ghting response curve (dB)
e Flat Coweight | A-weight MS:::W
125 0.2 02 0.2 1.5
1000 -0.1 0.1 -0.1 + 1.4
BO0O 09 -0.9 .8 5.0
:
enaslupuR

o

Pages : 3of8
Summary of Measurement Result ;.
L permitied
Parameter Pass Fail uncertainty of
(dB)
mensurement (dB)
1. Abslute sensitivity v - 0.2 NiA
2, Self-generated noise v - 0.2 N/A
3. Acousticul signal tests of freq ighting
125 He v + 03 0.6
1000 Hz v 0.3 0.6
8000 Hz v 03 0.7
4, Electrical sipnal tests of frequency weightings
For 10 Hz 1o 4 kHz v 0.2 0.6
For > 4 kHz to 10 kHz v 0.3 0.7
For > 10 kHz 10 20 kHz - - L0
5, Freguency and time ut 1kl v 0.2 0.2
6, Long - term stability v 0l 0.l
7. Level linearity on the reference Jevel range v 2 0.3
8. Level linearity including the level range control v 0.2 0.3
9. Tone burst response v 0.2 0.3
10, Peak C sound level v 0.2 0.35
11 Overload indi v 3 0.2 0.25
12. High level stability v 0l 0.1

wnaslumuny
> L

QF-TST 200206

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
PR CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. @ ACLZZ090
Job No.  : VORSACHIMS
Pages : 5ol
4. Electrical signal tests of frequency weightings
Weighting network response with relative o 1 kHe,

Freg Devintion from various fr ighting response curve (dB)
(H=) Flat Cowelpht | A-weight Apgepiance
Limits
3] 0.1 -0.1 0.0 +2.0
125 0.0 04 0.0 +1.5
250 0.0 0.0 0.0 +15
500 0.0 00 [in] +1.5
1000 0.0 0.0 0.0 +1.0
2000 [ 0.1 0.0 420
4000 0.0 [EX1] 0.0 3.0
£000 0.0 0.1 0.1 +5.0
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at | kHz
Measurod Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (dR)
A - weight .0 0.0 -
C - weight 94.0 0.0 *0.2
Flat 94,0 0.0 +0:2
5.2 Time weighting ul 1 kHz
Measured Deviated Acceptance
Frequency Value Value Limnits
Weighting (dB) (d8) (dB)
Fast 940 o =
Slow 94.0 0.0 0.1
Leg 94,4 0.0 +0.1
6. Long - term stability
SLM Display | SLM Display | Deviated Acceptance
Frequerncy at initial at final Value Limits
Weighting (dB) (dB ) (dB} (dB}
A - weight 84.0 94.0 0.0 +03
'
enanslupmun

QF-TS12-D4-04-020664
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5 ITHIPORN SITHIPORN ASSOCIATES CO,LTD.

Iclates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

7. Level linearity on the reforence level range

Anticipated | Measured Deviated Acceplunce
Value Value Value Limits
(dB ) (dB ) (dB) {dB }
137.0 137.0 0.0 +1.1
136.0 136.0 1.0 E1.1
135.0 135.0 0.0 1.1
134.0 134.0 .0 #1.1
133.0 1330 0.0 + L1
132.0 132.0 0.0 1.1
131.0 3L 0.0 =11
129.0 129.0 0.0 x1.1
124.0 124.0 1.0 + 1.1
119.0 119.0 4.0 +1.1
114.0 114.0 0.0 +1.1
109.0 109.0 1.0 + L1
104.0 1040 0.0 +1.1
9.0 G9.0 1.0 +1.1
840 U4.0 0.0 #+ 1.1
o0 B0 1.0 +1.1
4.0 B0 LAl +1.1
T80 Fa0 LY Eai)
T4.0 74.0 0.0 £14
G9.0 A9.0 0.0 +1.1
6.0 4.0 0.0 + 11
58,0 9.0 0.0 £1.1
4.0 54.0 0.0 11
49.0 4490 0.0 =11
4.0 4.0 0.0 #1:4
39.0 9.0 0.0 &1
3400 339 -1 £1.1
3040 209 -1 + 1,1
29,0 28.9 -1 +1.1
284 .8 0.1 + 1.1
270 269 -1 +11
26.0 259 L1 1.1
250 245 -1 +1.1

QF-TS1 2-M-04-020664

Cert. No. : ACL22090
Joh No. 1 VCRSACDI45
Pages : hoff

wnaslunuau
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5 ITHIPORN, SITHIPORN ASSOCIATES CO.,LTD.

sociates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

S IT HIl POR N, SITHIPORN ASSOCIATES CO,LTD.

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL2Z20%)

Cert. No, : ACL22090
Job No. @ VOGSACD045
Pages : Rolg
11, Overload indication
Mensured vilue ( dB ) Devinted Acceptance
Positive Megative Value Limits
one-half eyele | one-half eycla (dB ) (dB )
89.7 89.5 02 315
12. High level stability
SLM Display | SLM Display Deviated Acceplance
Frequency al mitial ut final Value Limits
Weighting (4B} (dB ) (dB ) (dB )
A= weight 137.0 137.0 0.0 403
The reported uncertuinty is based on & standard Hiplicd by ge factor k =2
or any value foll caloulation g 2 o lavel of of app 1y 95 %

QF-T§12-04-04-02006d

End of Calibration Certificate

wnaslunIuAu

¥

Job No. @ VOBSACHI4S
Pages : Tof8
8. Level linearity including the level range conirol
Anticipated Measured Deviated Acceptunce
Range Value Value Value Limits
(dB) (dB) (dB ) (dB )
Auto G4.0 G4.0 0.0 +].1
9, Tane burst response
Time Tone burst Anticipated | Measured Deviated Acceptance
duration, Th Cyele Value Value Value Limits
Weighting (ms) (dB) (dB ) (dB) (dB)
0.25 1 10800 107.9 -, 1.5 ;=500
Fast 2 B 117.0 117.0 0.4 1.0;-2.5
200 K00 134.0 134.1 0.1 =10
2 & 108.0 T0R.0 0.0 1550
Slow
200 00 127.6 127.6 0.0 +1.0
025 1 59.0 GR.9 -0.1 1.5 1500
SEL 2 3 108.0 LOR.0 00 1.0;25
200 00 1280 128.1 0.1 1.0
10. Peak C sound level
Number of cyele Anticipated Measured Deviated Acceplimoe
in Value Value, Lepeak] Valug Limits
test signal (dB) (dB) (dB) ()
Continuous 133.0 133.0 0.0 >
One 136.4 1353 =11 3.0
Number of cyele Anticipated Measured Devinted Acceplance
in Valoe Value Value Limits
test signal (dB) (dB ) (dB) (dB )
Conti 133.0 133.0 .0 =
Positive hall cycle 1354 135.2 0.2 £2,0
Negative half cycle 135.4 1352 -2 £1.0
1
wnmslununu

QF-TS12-M-M-020604
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HIPORN ASSOCIATES CO,LTD.

CALIBRATION LABORATORY

451-451/1 Sifinthern Rd Bangl B | ‘Bangknh 10"001’Hﬂ|.ll..t\ND NSC-TISI=TIS 17028
Tel0-2435-8800  Fax.0-2433-1679 IH'naﬂ.GH om hitp:) com  C
Cert. No. : ACL22001
Pages Talf

Calibration Certificate

Equipment : SOUND LEVEL METER

Manufacturer ; RION

Model : NL-42/ Microphone UC-52 / Preamplifier NH-24
Serial No.: QIO107RS / 1945400/ 14663

11} No.:

Condition As Found :

GOOD

Customer : UNITED ANALYST AND ENGINEERING CONSULTANT (UAE}
K1 500 UDOMSUK 41, SUKHUMVIT ROAD,
BANGCHAK SUB-DISTRICT,
PHRAKHANONG DISTRICT, BANGROK 10260
THAILAND.
Location : *
Ambient Temperature : {230 £3) L ol
Pressure : {1003 £3 ) kPa
Relative Humidity : (3040 20 ) "
Reccived Date : 11 APRIL 2022

Calibration Date :
Date of Issue :

This certificate is issuw

18-22 APRIL 2022
25 ARPIL 2022

Miithakorn Pisulpaisan

7”,4@5;/_

Thanakul Petchumai )

Calibrated by :

Approved by :

ed in d with the requi

other than in full, exe

OF-TSE 2-04-14-0200644

ept with the prier writien approval of the head of Calibration Labaratory,

of ISOAEC 17025 standard, may not be reproduced

I.E]ﬂa'l‘i‘lljﬂ'l‘l.lﬂu



SITHIPORN,; SITHIPORN ASS0OCIATES CO,LTD.
pEIRCNe CALIBRATION LABORATORY

Continuation of Calibration Certificate

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
AN CALIBRATION LABORATORY

Continuation of Calibration Certilicate

Cert. No. : ACLZ2091

Job No, @ VOGSACTIMS

Pages : 2of8
Calibration Procedure : CP-AC-01

Calibration Method :

This equipment was ¢alibrated by hased on IEC-61672-3 (2013) Standard for sound Tevel meter (SLM)

The SLM had tests 1o Acoustical and Electrical signal tests of freqy ighting with Anechoic chamber and Reference
Standard Instruments,

Tor tests results of each items were made by observation of each Instruments display and also with SLM's display.

Condition of this result of ealibration @
1. Reference Standard Tnstruments

Instrument Maodel Serial No, Cert. No, Due Date
Wavelom Generator 332104 MY48017076 EF-0007-22 04-Feh-23
Waveform Generator 335118 MYS52302742 EF-0008-22 (4-Feb-23
Digital Multimeter I61A MYS53220104 EEL.BP, (40265  (9-Feh-23
Digital Multimeter 3Ma61A MY 53220076 EEL.BP, 030265 09-Feb-23
Digatal Multimeter IMETA MY 60024273 EEL BP, 050265  03-Feb-23
Programmable Attenuator MAT-1070 62100114 EF-0000-22 07-Feb-23
Condenser Microphone 4130 2977900 AA-1013-22 24-Feb-23
Measuring Amplifier NA-42KAl 34560403 AA-3005-22 22-Feb-23

2. This result of calibration was found sccurate us shown on date and place of calibration for this calibrated item only.
3. This cerfificate is traceable to the international system of unit maintained at @

1.1 Mazicnal Institate of Metrology (Thailand),

3.2 Thailand knstitute of Scientific and Technological R h {TISTRL

wnaslunuay
5%

QFTS 1200120064

SITHIPORN, SITHIPORN ASSOCIATES CO.,LTD.
e d CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert, No. @ ACL22091
Joh No. @ VORSACHN4S
Pages : 4of8

of calibration :

1. Absolute sensitivity

S . T—
Acoustic Signal Value Deviation Limit
(dn) (dB ) (dB ) (dB )
93.9 (93.95) 939 0.0 +0.3

1. Self-generated noise
2.1 Normal test

Measured Value
(dB )
15.1

2.2 The microphone of the sound level meter was replaced by electrical signal input deviee.

Frequency Measured value
Weighting (dB )
A - weight 138
L - weight 20,11
Flat 255

3. Acoustical signal tests of frequency weightings
Meter free-field acoustic response at a level of 84 dB

Frequency Deviation from various frequency weighting response curve (dB)
{ Ha ) 2 b Acceptunce
Flat Cwed A
oht e Limits
125 0.0 0.1 0.1 L5
10000 =11 -1 -1 + 1.0
AU -l “[1 0.1 =50

wenaslupuny

QF-TS124M-04-020644

»n F.

Cert. No. : ACLI20M
Job No, : VOGSACHD4S
Pages : Jof8

Summary of Measurement Result :

Uncertainty Maximum-permitied
Parameter Pass | Fail uncertainty of
on) measurement (dB)
1, Ahsalute sensitivity v < 0.2 WA
, Self: d nise v - 02 N/A
3. Avoustical signal tests of fr ighting
125 Hr v 0.3 0.6
1000 Ha v 0.3 0.6
RO00 Hz v 03 07
4, Electrical signal tests of freg Tgshti
For 10 Hz to & kHz v - 0.3 0.6
For > 4 kilz 1o 10 kHz v - 0.3 0.7
For = 10 kHz to 20 kHz - - * 1.0
5. Frequency and time weightings at 1 kHz v 02 02
6. Long - term stability v 0.1 0.1
7. Level linearity on the reference level range v 02 0.2
&. Level linearity including the level range control v 02 0.3
9. Tone burst response v 0.2 0.3
110, Peak € sound level v 1.2 0.35
11, Overload indication v 0.2 0.25
12. High level stability v - 0.1 0.1
'
wnmslununu

QF-TS12-04-4-020664.
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
R CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22091
Jdob No. 1 VCSACHI45
Pages : 5ol
4. Electrical signal tests of frequency weightings
Weighting network response with relative 1o 1 KHe,

F! ) Deviation from various frequency weighting response curve (dB)
FBex) Flat C-weight | A-weight fyceptane
Limits
63 0.1 -0.1 -0i1 2.0
125 0.0 0.0 0.1 %15
250 0.0 0.0 0.1 +1.5
500 0.0 L0 0.1 &1.5
1000 0.0 0.0 0.0 +1.0
2000 0.0 0.0 0.0 42.0
4000 0o 0.0 {0 +3.0
RO00 0.4 {1 .1 =50

5, Frequency and time weightings at 1 kHz
3.1 Frequency weightings at | kHz

Messured Devinted Acceptance

Frequency Value Value Limits

Weighting (dB ) (dB ) (dB }

A - weight 94,4 0.0 -

C - weight 04,0 0.0 £0.2
Flat 4.0 .0 =02

5,2 Time weighting 1 1 kHz

Measured Peviated | Acceptance

Frequency Valie Valoe Limits

Weighting (dH) (dB) (dB)
Fast Q4.0 [EXi] =
Slow 94,0 0.0 =01
Leg 94.0 0,0 +0.]

6, Long - term stability

SLM Display | SLM Display | Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (di) (dB) (dB )
A - weight 94,0 94.0 0.0 £0.3
'
enanslupun

OFTE1 204 =04-020604

7 ol



SITHIPORN SITHIPORN ASSOCIATES CO,LTD.
' CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No, : ACL22091
Job No.  : VOOSACHMS
Pages bl B

7. Level linearity on the reference level range

Amtivipated Measured Deviated Acceplance
Value Valuz Value Lirnits
(dB) (dB) {dB ) (dB )
137.0 137.0 0.0 L1
136.0 136.0 0.0 £1.1
135.0 135.0 0.0 £1.1
134.0 134.0 0.0 41,1
1330 133.0 0.0 1.1
1320 1320 0.0 £1.]
131.0 1310 0.0 L1
129.0 125.0 0.0 1.1
124.0 1240 0.0 +1,]
119.0 19,0 0.0 L1
11440 114.0 0.0 £1.1
1090 109.0 0.0 £1.1
104.0 104.0 0.0 L1
99.0) 59.0 00 £1.1
94.0) 94.0) 0.0 =11
59.0 89.1 0.1 +1.1
4.0 4.1 0.1 £1.1
79.0 749.1 1 1.1
T4.0 741 i1 1.1
9.0 9.1 0.1 £1.1
6.0 640 0.0 £1.1
59.0 59.1 0. £1.]
54,0 54.00 0.0 £1.1
0.4 49.1 0.1 +1.1
4.0 4.0 0.0 +1.1
39.0 3900 0.0 L1
34.00 34.0 0.0 +1.1
30.0 30,0 0.0 1.1
29.0 284 0.1 +1.1
28.0 284} 0.0 +1.1
270 270 0.0 +1.]
26.0 254 .1 1.1
250 24,9 -0l £ 1.1

'
naslurun
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SITHIPORN; SITHIPORN ASSOCIATES CO.,LTD.
T CALIBRATION LABORATORY

Continuation of Calibration Certificate

S ITHIPOHN SITHIPORN ASSOCIATES CO,LTD.
: CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL220%1
Job No.  : VO6SACO045
Pages : Hof§

11. Overload indication

Mezsured value ( dB ) Deviated Acceptance
Positive Megative Value Limits
one-halfeycle | one-half cyele (] (di )
39.6 89.7 0.1 1.5

12. High level stability

SLM Display | SLM Display Deviated Acceptince
Frequency at initial at firl Value Limits
Weighting (dB ) (dB ) (dB ) (dB )
A - weight 137.0 137.0 0.0 0.3
The reporied uncertainty is based on a standard ity multiplied by ge factor k =2
or any value foll calculation,providing 2 lavel of Jenee of approxi 1y 95 %

End of Calibration Cerfificate

wnaslunIuAu

QF-TS12-04-4-021k6d.
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Cert. No. @ ACL22091
Job No. 1 VOGSACOHN45
Pages : TofB

8. Level linearity including the level range control

Anticipated | Mensured Devisred Agcceptance
Range Value Value Valoe: Limits
(dB) (dB) (dB ) (dB)
Auto 94.0 4.0 04 211
9, Tane burst response
Time Tone burs Anticipated | Measured Deviated | Acceptance
duration, Th Cyele Value Value Ve Limits:
Weighting (me ) (dB) (dB ) (dn) (dB)
0,25 1 TR0 107.9 1.1 1.5,:=50
Fast 2 8 117.0 117.0 0.0 1.0;-2.5
200 300 1340 134.0 0.0 +1.0
2 8 1080 108.0 0.0 L5350
Slow
200 00 127.6 127.6 0.0 +1.0
0.25 1 99.0 989 0.1 L5 ;=50
SEL % 8 108.0 108,0 04 1.0;-25
200 B0 128.0 128.0 0,0 +1.0
10. Peak C sound level
Niumber of eyele Anticipated | Measured Deviated | Acceptance
in Value |Valug, Lepeak|  Value Limits
test signal (dB) (B ) (dB]) (dB )
Continuous 133.0 1330 0.0 =
e 136.4 136.0 -0.4 +3.0
Number of cycle Anticipated Measured Deviated Acceplanoe
i Value Walue Value Limits
fest signal (dB) {dB ) (dB ) {dB )
Comti 1338 133.0 [0 -
Positive half cvele 135.4 135.2 -2 2.0
Negative half cyele 1354 135.2 02 2.0
1
nanslupun
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SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

451-451/1 Sirintherm Rd. B | ‘8aﬂgisok 10700 THAILAND. NSC-TISE-TIS 17025
s

Tel(-2435-8800 Fax.0-2433-1679 e-mailake horn.com hittp:fwwwsithip com

Cert. No. : ACL22092
Pages @ 1of8

Calibration Certificate

Equipment : SOUND LEVEL METER
Manufacturer : RION
Model : NL-42/ Microphang UC-52 / Preamplifier NH-24
Serial No.: OLOLOTRG © 194541 / 14664
1D No.: =
Condition As Found : GOOD
Customer : UNITED ANALYST AND ENGINEERING CONSULTANT (UAE}
81 S0I UDOMSUK 41, SURHUMVIT ROAD,
BANGCHAK SUB-DISTRICT,
PHRAKHANONG DISTRICT, BANGEOK 10260
THAILAND,
Location :
Ambient Tempernture : (230 £3) e
Pressure : (1003 3} kPa
Relative Hamidity : (50,0 +20 ) £
Received Date @ 11 APRIL 2022
Calibrution Date : 18-22 APRIL 2022
Date of Issue : 15 ARPIL 2022
Calibrated by : Nathakorn Pisutpaisan
Approved by : ; %
Ll
Thamkul Petchurai
This certifi ig iasped in 1 with the requis of ISOTEC 17023 standard, may not be reproduced
odlier daan in full, exeept with the prior written approval of the head of Calibration Labaratary.

I.E]ﬂa'ﬁ‘lljﬂ'l‘l.lﬂu

QF-TS12-04-4-020604



SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
DRSNS CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert. No. : ACL22092
Job No. : VOGSACH45
Pages : 2el8

Calibration Procedure ; CP-AC-01

Calibration Method :

This equipment wos calibrated by based on IEC-651672+3 (2013) Standard for sound level meter (SEM).

The SLM had tests to Acoustical and Electrical signal tests of frequency weighting with Anechoic chamber and Reference
Standard [nstruments,

For tests results of each items were made by observation of each Instruments display and also with STLM's display.

Condition of this result of calibration :
1. Reference Standard Instriments

Instrument Mosdel Serial No, Cert, No. Due Date
Waveform Generator 332104 MY4B017076 EF-0007-22 (4-Feh-23
‘Waveform Generator 335118 MY52302742 EF-IM08-22 [4-Feb-23
Dhigital Multimeter 33614 MY53220104 EEL.BP, (4/0265  (8-Feb-23
Digital Multimeter 13461A MY 53220076 FEL.BP., D3/0265  09-Feb-23
Digital Multimeter J4d61A MY60024273 EEL.BP, D5/0265.  [9-Feb-23
Programmable Attenuator MAT-1070 H2100114 EF-0008-22 07-Feh-23
Condenser Microphone 4180 2977900 AA-1013-22 24-Feb-23
Measuring Amplifier NA-42ZKAL 34560495 AA-I005-22 22-Feb-23

2. This result of calibration was found accuraie as shown on daie and place of calibration for this calibrated item anly.
3, This certificate is traceable to the international system of unit maintained af :

3.1 National Institute of Metrology (Thailand),

3.2 Thaitand Institute of Scientific and Technological Research (TISTR).

wnaslunuau
o z

QF-TS1 20120060

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
bk CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert. No. : ACL22092

Job No. ¢ VOGSACO045
Pages : d4aol8
Result of calibration ;.
1. Absolute sensitivity
i Agceplance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB } (dB}
3.9 (92,95) 93.9 00 +0.3

2. Self-generated noise
2,1 Normal test

Measured Value
(4B
14.6

2.2 The microphone of the sound level meter was repluced by electrical signal input device.

Frequency Measured valoe
Weighting (dR)
A - weight 12.4
C - weight 18.7
Flat .3

3. Acoustical signal tests of frequency weightings
Meter free-field acoustic response at a level of 84 dB

Frequency Deviation from various frequency weighting résponse curve (dB)

{Hz) < Acceplance
Fla C-weight A-wedght Ciiis
{hj 1 01 0.1 & L§
L 0.1 0.1 -0L1 + 1.0
BOno 0.2 12 0.2 =5.0
1

enaslupuR

QF-TH12-04-04-02004
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SITHIPORN;

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

Summary of Measurement Resnlt ;.

Cert. No. : ACL22092
Job Mo, : VCGSACO04S
Pages : JofB

QF-T51 2-03-04-020664

SITHIPORN,; SITHIPORN ASSOCIATES CO,LTD.

ssociales

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Uncertainty Mazimum-permitted
Parameter Pass Fall uncertainty of
i measurement (dB)
1. Absolute v = 02 NiA
2. Seli“generated noise i 0.2 NiA
3. Acoustical signal tests of freq ightings
125 Hz v - 0.3 0.6
1000 Hz v 0.3 0.6
BO00 H v 0.3 0.7
4. Electrical signal tests of frequency weighti
For 10 Hz to 4 kHz v 0.3 0.6
For >4 kHz to 10 kHz v 0.3 0.7
Yor > 10 kHz to 20 kHz - - - 10
5. Frequency and time weigh at 1 kiz v - 02 0.2
6. Long - term siahility v 0.1 0.1
7. Level linearity on the reference level range v = 0.2 0.3
&. Level linearity including the level range control v - 0.2 0.3
9, Tone burst response i 0.z 0.3
10, Peak C sound level v - 02 0.35
11, Overload indication v - 0.2 0.25
12. High level siability v - 0.1 0.1
'
wnmslununu

Pa

Cert. No. : ACL22092

Job No. @ VORSACTHI4S
Pages @ Soff
4. Electrical signal tests of frequency weightings
Weighting network response with relative to | kHe,
Frequency Devistion from various frequency weighting response curve (dB)
(Hz) ; : Acceptance
Flat C-weight A-weight it
63 0.1 -0.2 -1 2.0
125 01 -0.1 -1 1.5
250 0.0 -1 {11 +].5
00 11 0.0 -1 1.5
1000 (L0 0.0 1.0 *1.0
2000 L0 0.0 0.0 2.0
000 10 0.0 0.0 +3.0
00 0.0 0.1 0.1 +5.0)
5, Fregquency and time welghtings at 1 kHz
5.1 Froquency weightings ut | kilz
Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dR) (dB ) (dB )
A - weight 4.0 L0 =
- weight 0 0.0 £02
Flat 4.0 0.4 02
5.2 Time weighting at 1 kHz
Measured Deviated Acceptance
Freguency Value Value Limits
Weighting (dB) (dB ) (dB)
Fast 440 0.0 &
Slow 94.0 0.0 0,1
Leg 840 0.0 0.1
6, Long - term stability
SLM Display | SLM Display | Deviated Acceplance
Frequency at initial at final Value Lirmits
Weighting () (a8 ) (4B} (dB)
A - weight S4.0 940 [IK1] L3
1
enanslupmun

QF-TS1 204040206
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SITHIPORN,; SITHIPORN ASSOCIATES CO,LTD.
IR CALIBRATION LABORATORY

Continuation of Calihration Certificate

Cert. No. : ACL22092

Job No. 1 VOCRSACDHI4S
Pages : bol¥
7. Level lineurity on the reference level range
Anticipated | Measured Deviated | Acceptance
Value Value Value Limits
(dB ) (dB) (dB ) (dB )
137.0 137.0 0.0 =14
136.0 136.0 0 +1.1
135.0 135.0 0.0 +1.1
134.0 134.0 .0 =1.1
133.0 133.0 1.0 +1.1
1320 132.0 1.0 + 1.1
1310 131.0 .0 =11
12940 129.0 0.0 =11
124.00 124.0 4.0 =11
1190 119.0 AL +1.1
114.0 114.0 0.0 + 11
1090 109.0 0.0 & 1.1
104.0 14,0 0.0 +11
99.0 99.0 0.0 1.1
940 94.0 0.0 = 1.1
8.0 BO.0 00 + 1.1
B4.0 84.0 0.0 1.1
79.0 790 (L0 11
74.0 74.0 0.0 i
69.0 %0 0.0 +1.1
4.0 64,0 0.0 +1;1
39.0 39.0 0.0 £
54.0 54.0 0.0 E14
4490 49.0 (.0 +1.1
44.0 44.0 0. *1,1
39.0 39.0 0.0 =11
3400 34.0 .0 +1.1
30.0 00 [ 1.1
29.0 3.0 . 1.1
28.0 280 L0 +1.1
2740 21.0 0.0 * 1.1
26.0 2600 0.0 +1.1
250 5.0 0.0 £1.1
1
naslupuR
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SITHIPORN, SITHIPORN ASSOCIATES CO.,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22092

Cert. No, : ACL22092

Joh No. : VOGSACHN4S
Pages : RofB
11, Overload indication
Mewsured vilue { dR ) Deviated Accaplance
Positive Negative Value Limits
one-half evele | one-half cycle (dB ) (dB )
8.5 BO.6 01 +].5
12, High level stability
SLM Display | SLM Display Deviated Acceptance
Frequency ot initial at final Value Limits
Weighting (dB ) (dB ] {dB ) (dB )
A - weight 137.0 137.0 0.0 .3

The reported uncestainty is based on & siandand uncerainty multiplied by coverage factor k= 2
Iy 95 %

or any value 1 ¢ P

ding o tavel of of apy

End of Calibration Certificate

I.E]ﬂﬁ'ﬁ‘lljﬂ'l‘l.l 3
pes ;
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SITHIPORN ASSOCIATES CO.LTD.
CALIBRATION LABORATORY

451-451/1 Sini

Ad. B

Tel0-2435-8800 Fax.0-2433-1679 c-mail.cal

burmru, Bangplud Bangkok 10700 'I'HNLN{D :

Job No. @ VCASACHO45
Pages @ TofR
& Level linearity including the level range control
Anticipated Measured Deviated Agceplance
Range Value Value Value Limits
(di) (dB) (dB) (dB)
At 94.0 G40 0.0 .1
9, Tone burst response
Time Tome burst Anticipated | Measured Devisted | Acceptance
duration, Th Cycle Value Value Value Limits
Weighting (ms) (d8) (dB ) (dR) (dn)
.25 | 108.0 107.9 -1 1:54-34
Fast ) & 7.0 117.0 0.0 10525
200 B0 1340 1340 o +1.0
2 8 108.0 108.0 .0 1.5 ;=50
Slow
24) ROl 127.6 127.6 0 +1.0
0.25 1 G 989 L1 1.5 ;=50
SEL 2 ¥ 108.0 1080 (L0 1.0} -2.5
200 RO 128.0 128.0 (L0 +1.0
10, Peak C sound level
Number of oyele Anticipated | Measured Deviated | Accepiance
in Value Value, Lepeak] Value Litmits
Test signal (dB } (dB ) (dB) (dB )
Continuous 133.0 1330 0.0 =
Ot 136.4 136.0 -4 3.0
MNumber of cyele Anticipated | Measured Deviated Acceptance
mn Value Value Value Limits
test signal 1dB ) (dB) (dB ) {dB )
Conti 133.0 1330 0.0 =
Positive half eyele 135.4 135.1 .5 2.0
Negative half cycle 1354 135.1 0.3 2.0
1
wnmslununu
QF-TS1 2-08-0-0200064 L
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Equipment :
Manufacturer :
Mudel :

Serial No.:

1D Nu.:

Condition As Found :

Customer :

Location :

Calibration Certificate

SOUND LEVEL METER

Ambient Temperature :

Pressure :
Relative Humidity :

Received Date :
Calibration Date :
Date of Issue :

ACO

TYPE 6236/ Micraphone TOS2NR / Preamplifier -

182020 / 69852/ -

GO0

Cerl. No, : ACL22080

Pages 1ofy

UNITED ANALYST AND ENGINEERING CONSULTANT (UAE)

81 501 UDOMSUK 41, SUKHUMVYIT ROAD,

BANGCHAK SUB-DISTRICT,

PHRAKHANONG DISTRICT, BANGKOK 10260

THAILAND.

(230 %3 )
(1013 £3 )
{ 50.0 £20 )

18 JANUARY 2022
26 JANUARY 2022
28 JANUARY 2022

Calibrated by :

Approved hy :

This certi i issued in

with the

Nathakom Pisutpaisan

Aot

{  Thanakul Pelchurai

of 1ISOVIEC 17025 standard, may not be reproduced

other than in full, except with (he prioe written spproval of the head of Calibration Laboratory,

I.E]ﬂa'l‘i‘lljﬂ'l‘l.lﬂu

QF-TSIIHM-4-0200664
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Ll CALIBRATION LABORATORY

Continuation of Calibration Certificate

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
e CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. ; ACLI2080
Joh No, : VOBSACHIA
Pages : 3ald

Summary of Measurement Result ;.

Cert. No. : ACLI2080

Jdob No, @ VOGSACHD44

Pages : 2ol
Calibration Procedure ; CP-AC-02

Calibration Method :

This equipment was calibrated by based on [EC-61672-3 (2013) Standard for sound level meter (SLM).

The SLM had tests to Acoustical and Electrical signal tests of freq) ighting with heic chamber and Reference
Standard Instruments,

For wests results of ezch items were made by observation ol gach Instroments disploy and also with SLM's display.

Condition of this result of calibration :
I. Reference Standard Instrumenis :

Instrument Maodel Serial No, Cert. No. Due Date
Waveform Generator 33210A MY45017076 EF-0012-21 10-Feb-22
Waveform Generator 335118 MYS52302742 EF-0011-21 10-Feb-22
Digital Multimeter 33elA MY53220102 EEL.BP, 050264  10-Feb-22
Digital Multimeter 334614 MYS3220076 EEL.BP, 030264  08-Feb-22
Digital Multimcier HEABA 1997025 EEL.BP, 06/0264  05-Feb-22
Programmable Attenuntor MAT-1070 G21001 14 1500-07774E O8-Mar-22
Condenser Microphone 4180 2977900 AA-1008-21 {15-Feb-22
Measuring Amplificr NAZEAL 34560495 AA-3003-21 16-Feb-22

2. This result of calibration was fourd necurate a8 shown on date and place of calibration for this ealibrated item only.

3. This certificate is bile to the i ional gystem of unit 1 it ;

3.1 Mational Institute of Metrology ( Thailand).
3.2 Thailand Institute of Scientific and Technological R h (TISTR).

I.E]ﬂﬂ'ﬁ‘hjﬂ'l‘l.lﬂﬂ
&
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SITHIPORN SITHIPORN ASSOCIATES CO,LTD.
el CALIBRATION LABORATORY

Continuation of Calibration Certificate

[ 4] i Alaxh " q
Parameter Pass Fail uncertainty of
(dB)
measurement (dB)

1. Absoluie scmsitiviy v - 02 NiA
2, Self-geneented noise v = 02 NiA
3, Acoustical signal tests of freg ighti

125 Hz v 0.3 0.6

1000 Ha v - 0.3 0.

8O Hz v 0.3 0.7
4, Electrical signal tests of frequency weightings

For 10 He 10 4 kHe v - 0.3 0.6
For >4 kHz 1o 10 kHz v 0.3 0.7
For > 1) kHz 10 20 kHz - 1.0

5. Freq and time weightings at 1 kHe v - 0.2 02
6, Long - term stability v - 0.1 0.1
7. Level linearity on the reference level range v 0.2 0.3
8. Leval linearity including the level mnge control v - 0.2 0.3
%, Tone burst response v - 02 0.3
10. Peak € sound level v 0.2 0.35
11 Overlosd indicati v = 0.2 0.25
12. High level stability v s 0.1 0.1

I.E]ﬂﬂ'l'i‘lljﬂ'l‘l.lﬂﬂ
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Cert. No. : ACL2Z080
Jab No, FCHSACHMA
Pages  : dof9

Result of ealibration :
1. Absolute sensitivity
Reference Measured Acceptunce
Acoustic Signal Value Devistion 1imit
(dB) (dB ) (dB) (dB )
93.9(93.96) 04,0 L0 +0.3
2. Self-generated nolse
2,1 Normal test
Measured Value
(dB )
28.6

2.2 The microphanc of the sound level meler was replaced by electrical signal input deviee.

Freguency Measured value
Weighting [dB )
A - weight 282
C - weight 288
Flat a7

3. Acoustical signal tests of frequency weightings
Meter free-field neoustic response it a level of 84 dB

Frequency Deviation from various freg ighting response curve (dB)
{Hz) i 2 Acceptince
Fh G
it weight A-weight Limits
125 0.2 0.2 0.2 * 1.5
100 .3 0,3 1.3 =10
OO0 0.5 0.3 0.3 +5.0

I.E]ﬂﬁ'ﬁ‘lljﬂ'i‘l.lﬂu
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD
s CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No, : ACLIZO8)
Job No.  : VOGSACDNE4
Pages @ Sof9

4. Electrical signal tests of frequency wei

Weighting network response with relative o 1 kHz.

Frequency Devintion from various freg ighting response curve (B}
ey Flat Coweight | A-weight i
Limits
63 -0.1 0.0 02 +2.0
125 .1 0.0 0.2 +1.5
250 0.0 0.0 0.1 1.5
500 LT 0.1 0.0 +1.5
1000 0.0 0.0 0.0 =10
2000 0.0 0.0 0.1 +2.0
4000 .1 -0.3 0.4 +3.0
BOOD 4.3 0.4 .5 5.0
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kHz
Measured Deviated ance
Frequency Valie Value
Weighting {dB) (dB )
A - weight 9.0 0
C - weight 4.0 LA +£6.2
Flat 94.0 .0 0,2

5.2 Time weighting m | kHz

Measured Deviated Acceptance

Frequency Value Value Limits
Weighting (dB ) (dB ) { di )
Fast 94,0 0.0 -
Slow ad.0 o =1
Leg 94.0 0.0 =01

6. Long - term stability

SLM Display | SLM Display | Deviuted Acceplance
Frequency i initial it final Value Limits
Weighting (dB ) (4l ) (dB ) (dB)
A = weight 940 4.0 0.0 ]
1
naslurun

QF-TS1 2-14-04-070664
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
e CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACLII080
dob No. @ VOGSACUN44
Pages % Tol9
8, Level linearity Including the level range control
Anticipated Measured Deviated Acceplunee
Hange Valug Value WVitlue Limiis
{dB ) (dB ) (dB) {dB )
130 94.0 94.0 0.0 H).5
120 4.0 94.0 0.0 4.5
110 840 940 ki) .5
100 94,0 939 “0,1 .5
a0 94.0 4.0 0.0 4.5

Level linearity on each kevel range
Anticipated Measured Devinted AcceMance

Range Value Value Value Limits
(dB ) (dB ) [dB ) (dB )
130 43.0 431 0.1 .5
120 3340 331 0.1 )5

Y. Tone burst response

Time Tane burst Anticipated Measured Deviated Acceplince
duration, Th Cyele Value Value Value Limits
Weighting | (ms) (dn) (dB) (dB)
0.25 1 108.0 107.7 -0.3
Fust p 8 117.0 116.7 0.3 =
200 800 134.0 1336 -0 +1.0
2 8 108.0 1079 -0l 15;-5.0
Show
200 300 127.6 1274 0.2 1.0
{125 1 89.0 99.0 (] 1.5:-5.0
SEL 2 L 1080 108.0 0.0 10325
200 800 128.0 1280 0.0 £1.0

wna@slunIuAu
5

QF-TS1 244 (4-020664

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
: ' CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22080
Job No. 1 VOGSACO044
Pages @ 6of9

7. Level linearity on the reference level range

Anticipated Mensured Devinted Acceptance
Value Value Valug Limits
(dB ] (dB ) (dB ) (dB )
135.0 135.0 0.0 1.1
134.0 134.0 0.4 =11
133.0 133.0 K] 1)
132.0 132.0 0.0 £1.1
1310 1311 0.1 & 11
128.0 129.1 0.1 &1.1
124,00 124.0 0.0 £1.1
1190 19,0 0.0 L1
114.0 1140 0.1 &}
1090 10890 0.0 =11
104.0 104.1 0.1 1.1

99.0 99.0 0.0 1.1
4.0 94.0 0.0 £1.1
89.0 LA .1 & 1.1
84.0 841 0.1 1.1
9.0 79.1 0.1 + 11
4.0 740 0.0 # 1.1
69,0 9.1 0.1 il
6.0} 64,1 0.1 &3
8.0 59.1 0.1 1.1
4.0 54.1 .1 411
2940 4.1 0.1 21,1
44.0 44.2 0.2 +1.1
39.0 39.4 0.4 & 1.1
'
wnanslupmun
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
) CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL2IZ080
Job No.  ; VOGSACTNES
Pages : Bol9

10. Peak C sound level

Number of evele Anticipated Measured Deviated Acceplanee
in Value Value, Lepeak Value Limits
Test signal {dB ) (dB} [dB ) (dB )
Continuous 133.0 133.0 0.0 -
One 1364 1356 -0.8 +3.0
Number of eyele Anticipited Measured Dieviated Acceplands
in Value Value Vilue Limits
test signal {dB (dB ) (dB ) {dB )
Cantinwous 1330 133.0 0.0 =
Positive holf cycle 1354 1352 0.2 2.0
Negative half cyele 1354 1352 02 2.0

11. Overload indication

Measured value { dB ) Deviated Acceplance
Positive Negative Value Limits
one-half eyele | one-half cycle (dB ) (dB )
90,2 90,1 k1 =15
1
enanslupmun
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.

CALIBRATION LABORATORY ey b O METTLER TOLEDO

Continuation of Calibration Certificate Mo Tolscs (Tl L,
Cert. No. : ACL22080 BABM - BAGS Lasale Rd,, Sangra Tal Sub-Distric
Job No. 1 VOBSACHI44 Bangna Dismct, Bangkok 10260
Pages  : Sof9 b6 2230382

MR e SR e NSETISTIS 170125

CALBHATION 00632

12. High level stability

SUM Display | SUM Display | Devisied | Acceptance Accuracy Calibration Certificate
Freguency i at final Value Limils C
Weighting
o 8 L) (dB) (dn} United Analyst ard Engineaning Consuitant Co., Lid.
A - weight 137.0 0.0 0.3 350l Ligom Suk 41, Susnumvit Ad,, Barg Chak
Fhwa Khanong Contaet: Suwa Chotnok
Zip | Pastat: 10260
The reported uncestainty is based on 4 standard v mutiplied by e factor & =2 State | Province: Aangkok
or any value tillowing caleulation,providing a lavel of confidence of approximately 95 % Ordes Mumber: ” "" ||| | Hl "l Il I" I]
DEE S R s
End of Calibration Certificate L Waighing Device
Manufactuner Mettier Toleda Instrumant Typa: Weighing instrument
Kiodek ABZ04-5 st Nureiber: UAE AIR.D1B2550
Sedal Mo 112831 2528 Yorminal Modet NiA
Buslcirgg: il Terminul Serial ho.- Hia
Fioot: 2 Tarminal Asset Na. L
Raom: Balance FoonS G0}
1 E 00001 g

Calration Guidaine: EURAMET og-18 v, 4.0 (1172015)
METTLER TOLEDO Work Instruction: CRMWIDR0

Thig calibranon canificats contains messuramens for As Found calibration, ho & Lalt calbralio
wae not modified afsr As Fo

wa parionmen becauss e device

calibiation, Tharafore, msulls far As Lel corespond 1o AS Found.

The sansilivilyispan of the weighing irstrument was adusied belome calibration wilh a buil-n weight
In accordance wih EURAMET og-18 {11720

accammotale specific caliarban conditions.

5], the fest koads were selected to reflact the spedfic use of the weighing device of 1o

A5 Found Slam 3257 End i Siart 56,1 % Eng: 632 %
s Found Callbration Diats: Calibrator: 5
. 2
As LeR Callbration Dite: - /
issuie Date: Srawi Chamchan

Approved Skgnatoey; 2 A

B Kassakorn Tassanachaisakid
O Santi Striom
O Surachet Sl

Scftwars Vaiaie: § JL0LIES & UETTLER TOLEDD Fage Yafs

Fapen vermen 2171 T 18 AT g0 D0OUEN St Tty 3] B DATNSEY TERITOVERT ATTICUL I

Lanﬂ']"lunququ o o PV e AL o g b fﬂm11NMUQ“

ML (120664 m

ST METTLER TOLEDO Service S s METTLER TOLEDO Servic

TH205E-097-040722-ACC-TH

Measurement Results Error of |

A Fourd

1 0A60Gg 00000 g 4.0000g D8 mg 2
2 0i0ong oA g a00itg 0.8 mg 2
3 s Eound ; 1 S :
b 3 100009 0886 g L0001 g 018 mg H
1 taimdg | i 1 £.0000 g 50000 g .00 g .18 mg A
z 100.0000 3 ! i W i 5 10,0000 9 B8 g 0001 g D20 mg 2
2 8880959 ik 8 30,0000 g 4000 g 0.0000.g 024 mg 2
zn |
4 H0m g | i 7 50,0000 g 50,0000 g 0,0000 g 021 mg 2
B . I i 1 8 T0.0001 9 0.0000 g po001g 128 mg 3
3 1ocdon | b L L 1 2 100,0000 g £00,66H13 a.0000g 2
T i 4 e -
09.6598 | il i 1500000 g 180,6002 g 0.0002 g 2
100,000 " t t
B 00,0004 g | i 1 200,000 g 20,0003 g 000029 2
8 BEEsslg [
0 100.0000 A
) A ] O s Found
Standan f
i a0es g Nis 2
X 1 * palsi
P B 3 S el P imgrved lngibly of e grapevcs
Tha fr— a £ o Gnly Incransing memsur=mert points
= s shcwn @nd agsuramant goints
Tt meaha uf s grish arm Based Upan the ahauhitn vatass of e dfmmnzs & chose tn 2o e ol depleyed,
o mman vk i

Calexution Fuints [}

The uncariainly sl (s e expandsd unceranly at caibralion otiained by
coverags faclor k— which can be livper than 2 sccarding to EURAMET cg-18. The value of the measur,

g fhis atandard combined uncemainly by ihi

 lias wiltun ihe sssigned rngs

of values with & probebiley of approcmately B5%.

The usar s respansila far maintaining envimnmental candiians and the saifings of tha wilghing instrumant when i was caliratad,

Tast

Thes "t In 1 graih Tepresants i raadakiily of 1ha engaintnl B which
the fest wes performed. All weights veed for matrologicas testing are raceabla ta nationsl or nfernational standards, Tha weights ware callirated and certied by
BN BCCTamitag Calityaliun laboretory,

Waight Set 1: OIML E2

Weight Set Na. Wws8d Date of lasues 23-Fab-2022
Certificate Numiber: C208501631 Calibration Due Date: Td-fuig-2003
Tharma Hygrmater
Equipment No- N161 Case of lasue 14-Jun-2021
Certificais Number 21220 Calibration Due Date. 1-Jun-2022
Softears Version 1 ZX0. 268 ® NETTLER TOLEDD Paga 2ol 5 st Yerson: 128088 € METTLER TOLEOD Paga3of 5

Fepoe verman 71017 Tha it a0 ongpest docement ard may o

1 ]
Ao Verman 21011 Tria b an oy o—
i I tenens e ugu e et

bt vty raprducas wincad e

T anens lueuRy




Calioration Carsficate iD
THS5H-087-040722-ACC-TH

Remarks

Equipmant condition. Good
Ml caliration acconding o customer's arocedies
Calioraton data not decids by calibration leborasary

Test waight by ilier pan < 1 g =

5. 3g=30000g.5

End of Accrediied Section

The mformation below and any atachments & this calbragan certificate are nat par of the accradied ceflbrasson,

Saffwmrn Ve 3008 & WETTLER TOLEDD Fagedofs

Fagon veman LR13 T 8 an ongenal 900 4 i Gl SEHOOZ80 WAL T

e fanmslusugy

Farm Husrszer it e

METTLER TOLEDO

Call
TH2058-098-040722-ACC-TH

Mattier-Taleda (Thailand) Lid.

BABM - BAG0S Lasal R, Sangra Tai Sub-Dstric
Bangna Distrce, Banghoi 10200

+5E 2773 0387

MT-TH 5e

eaSuppontmt cam AT 7028
CALBRATION D062

Accuracy Calibration Certificate

e i METTLER TOLEDO Service

M U of the Weighi in Use

Stailed |8 the expandsd uncanainty wih k=2 in s, The farmula shal be ueed for the astimation of fha Lncer@nty under consderatian of
th unit of Maasn of Ihe cavice

e s af mdscation, The value & regresents the neliad idicasiol

Temperau coefficent far ihe evaustion of e measuiament uncenznty m use: 34
Temperaure e o gl far he evaiuation 4 e messsremen dicersny o we 3K
Linaarization of Lincestainty Equation

1 20001 g &0g U

1% mg + 0.00817 mgig- R s

To aptimizs Ihe stability of the Sraerizalion, besides of the sera loed only increasng mess.
massURmaNt g o lsrger 3m takan 4 the calculation of the Angar equation,

with @ lesi load of 5% of ha

22.0000 g .57 mg 0.0017% A nea
2200000 Liimg 0.00020% A m

4 z

H

b1 §

E E

% £

i i

Waghieg Rangs [%] Readieg Jal
A8 Found A3 La

Boftwant Yewon, 1210260 GMETTLER TOLEDS ' Page Gol 5
Fngert Versan 3,813 L — P Tp— e
et CRITITIIIIIEE tenes luenuay

Cafibeusian Cariificate 1D METTLER TOLEDOQ Service

THIOBE-CRR-IH1T22-A0C-TH

c
Company: Urilted Anatyst ard Erginesring Cansutant Ge, Lid,
Adress: 3 Soi Lidom Suk 41, Sushurrit S, Bang Chak
Cay: Phra Khanong Conlact: Suwit Chatriak
Zip | Poatat: el
State / Province: Bangkak
oreerumees NI
P01 243100

Waelghing Device

Minigactieer Mettisr Talesa Instrument Typa: Waighing Instrument
Modet: ASZ04-5FACT P— UBE AIR. 11672555
Sarial No.: E1nELIGaEE Termiral Model: Tt

Building: MiA Termiral Sertal ha.: (L)

Fioar: 2 Termiral Asset No.: Uad

Roo: Salancs Room 2 |206)

Procedure
Calbration Guidading; ELIRAMET cg-18 v 4.0
METTLER TOLEDO Wark Instruction: CRANDO

This calibration certificate contains measurements for As Fourd and As Left calibrations.

ispan af the walghlng nsinimant was edjusled balom As Found st Al Lell calbraians sih & buli-n weight
In aeoordence with EURAMET cg-18 {1172015), the test loads wene seiected 10 reflect the spacific wse of the welghing device or 1o
a1 apecific calibralion condilians

Az Found 5 L8 "C End; 221°C it 56,0 % Erd: 51.80%
A Lait Swirk: 22.3°C Erd #24°C | BT 4632 % End: 555 %
‘A8 Found Cafbration Date: s Cabrmtor:
Ag Lat Calbration Date: 07-Apr022 (

Sirawit Chamehan
Approved Signatary: Z; ‘: =
B Kpssakom Tassanacharsakul

O Sanii Jiniyam
O Swrachat Sukkate

lmue Date:

Sisharn e 1.5

Page 1665

Srpon Yamam 1 ™ i tard

ot iy (DAENTIMAILAY

Measurement Results
flity
Test Load: 100 §
As Found
* 0500
1 100.0008 g L ! )
2 1000604 g
3 100.0004 g o
4 100.0006 g L]
5 100.0008 g 55090 o N
3 1000004 g 15.9958 G i i ]
7 100,0005 9 00,0000 g o o
B 100.0004 100.0000 + +
1] 1000005 g 10000000 o . -
10 100.0005.g 1000000 . .
-
Standamnt .
5 Lo000T g Q00007 g
M
Tha "I i e graps rap s S midatilty of he rangenter b ehcs
st s it
The rezulbs of this gragh are bosed spon e ohalte voluss of the Sillererces.
from #1a mean vmhin.
Eccentricity

1 1000005 g 1000000 g
2 100.0003 g HG.0590 g
3 1000003 g 09,0098 g
4 100.0007 4 100.0001 g
L] 100.0007 g 100.0002 g
—
Mmamum = £
Bovintion ooz g n.0oozg A8 Found
Tha " n he ity
he st wan peviomend
Sofiwers Vmers | T1530 & METTLER T0LEL Pageic§
Papoet Ve 29813 This m e crignal documern ang may ol e parialy reprecuzed withas e v
—— B e VT 1 g ] T T Y



Calibration Cerficats D
THIOSE-09H-040722-A0C-TH

METTLER TOLEDO Service

Error of Indication
As Fourd
ce Valua
1 00000 g 00000 g 0.0ou0g 15 my 2
2 | 01000 | otworg 00001g 18 mg 2
3 10000 g | ossssg 0.0001 3 116 mg 2
n sa000g | 0l g Q0080 g CABmg z
5 100000 g | ngoarg | 00001 g BT mg z
] 000000 | mmostg | 000t g 1118 mg 2
7 50,0000 0 | sotomg | 000020 20 mg 2
] 00091 9 70.0005 9 0ootag 028 mg 2
8 100.0000¢ 100.0008 9 00005 g 27 my 2
| 150,0000g s000n7g | 0.0007g .38 mg 2
n 20000019 2000008 9 00007 g 044 my 2

FRaforance Valuo Indication Enor of Indication

1 [T | 0OM00 g | 00000 g 015 mg F1
2 L1000 g | 01000 g | 0.0000 g | 016 mg 7
3 10000 g | 08890 g | 00001 g | D7 mg Fl
+ | 50000 g | 50000 | 00000 g 0.7 mg F
5 | 00000 g | dopoong | 00000 g | 0.1 mg 3
& 0.0000g | moooong | 0.0000 g 0B mg z
7 50,0008 g | somoong | 0.0000g | 0.2t mg H
5 70.0001 @ | 7onodtg 0.0000 g .26 my z
9 100.0000 g 100.0000 g 00000 g .28 mp H
1 1500000 150.0001 g 00007 g 0.8 mig z
1" 00,0001 g 200.00019 0.000g D45 mg H

! s Found

* Ao Len

For inpvoved lagiiily of e graghics
orly intrnusing messurerment ot
S EhoWn A MOaEFEMBN! £ointE
L chose o 2orn are nol displeyed

Evmor of mscatan (g
——

Caiibration Foims [g}

The uncertainty swted s e expanded uncerainty at calbration cbtaine by mulliplying ihe standard sombined uncemaingy by the
EoveragR factar k- which tan b lager than 2 sccarding fo EURAMET cg-18. The value of tha maasurand liss within ine assgned range
of VBlUES with & progebifly of Bpproximately 95%,

T user i respanaile for maintaining envirdnmentsl conditions ard the ssifings of the weghicg instiumant whe (L ses caliboats

st arsson, L0268 Paps daf 5
Report vermen 21843

Fam bsemer: F103C

EnErTiER talEnn
T i 30 g snsrma Ty it Aty TR wE e

NN enensluedugu

e prte s 0

Cailbrason Cerifficats 10
TH205E-DAH-040722-ACC-TH

METTLER TOLEDO Service

! of the Weighing Instrument in Use

Stated |8 e dxpandad uncenalnly wilh k=2 in use, The laomisa shal be used Tor the astimalion of fha Lncersnly undar consdaration ol
the srmans of indcation, The value 7 reprasents the net load fcatian in (e il of megsus of the davica.

Temperalue coeliclent for the svsualion of the meesusmenl uncersity n use 25 90K

Temparatise range on ste for the evsuation of e use: an

Lineesization of Uncarsinty Eguation

1 0.0001 9 g Ui =016 mg « 00911 mgig - R Uy = 0,76 mg + 0.00582 mig - R

To aptimize the stabiity of the finsarization, besices of the 2em ised cnly increasing messisement painls with & lest load of 5% of e
magELTamEn! FEnge o IBrgeT A taan far the cakulalion of the Nnasr Gouston

Absolute in Use for Indications (Examplea)
0.0220 g 5 | L7a% O1Emg 0.73%
Q22009 5 0.074% 016mg 0.073%
2.2000g 18 me 0.0084% 017 mg 0.0079%
22.0000g 040 mg | 0.0018% .28 mg 0.0073%
2200000 g 28mg 0.0017% 15mg 0.00066%

Armeiue Uncansnty jrg]
Rty Lincesiaiy (%)

Waigiing Fanga %] Readng 5]

Az Found As Laft

Callbeaion Certificats 1D
TH205B-09R-0M0722-A0C-TH

METTLER TOLEDO Service

Test i

Al weighls used far matroagica] lestng are irscastia o raticnal of inlerrational sandants Tra wesghts wara cabbrated and cartified by

an ancredited calibration sbomlory

Waight Set 1: OIML

Weight Se1 ha, WEa0 Diate of lssue 2-Felr2022

Certificale Kumber C20R581E31 Calibration Duie Dese: Hhisg: 2023

Tharma Hygromeser

Equipmeni ho. IM1E1 Dt of I55um 14-Jun-2021

Cerificate Number: 2MHrz20 Calibration Due Dats: 0-Jur-2022
Remarks

FACT adjustment funchonsity sctiviated
WRlLg of the bullin weight adasted
Eguigmant condition: Good
Nt calitrason acconding bo custamars procadung
Calibrason dasa not decits by calbration [soniony
Test weight by Filler pan : 1 = 1.0000 g, 39 = 3.0000 g, § g = 50000 g
End of Accradited Sectian

Tha balow and any o this

e nok part of the

e Vermioe: 2RO Pagad of §
Fepo Vimien 21003

Furmn smer. FA092

EMETTLER TOLEDD

THR Uy a1y g et 3l Tarp 16 B Tty (i T b

=2 lanealamuny

wition parmissicn 0 tre iasuing ralins

Request Mo. 25-65 / 0398 MTC. ACL.No, 486 / 65

CALIBRATION CERTIFICATE
MNOMENCLATURE - 1, Atomic Absorption Spectrophotometer “Agilent Technologles”
Model AAZ40FS, Seral Me: MY12160001
2, Warking standard solution “Inorganic Verituras”
Mutti Analyte Custorn Grace Solution, Lot No. PZ-MEBSTSS10
SUBMITTED BY ; United Analyst and Engineering Consultant Co., Ltd
3 Soi Udomsukal, Sukhurmit Road, Banechak, Prakanong, Bangkok 10260

CALIBRATION PROCEDURE - 1. Perfurmance Verification of Atomic Absorption Spectrophotometar
(W-500-02-30)

2. Estimation Uncertainty of Measurement in Analytical Chernistry {0P-513)
REFERENCE MATERIAL : Traceable to NIST “Agilent Technologles™, “Carto Frba”
Cadmium Lot Mo: 0108047046, Chromium Lot Mo, 0106315618, Copper Lot No, 0107480530, an Lot No, 01046975
Lead Lot No. 0108659673, Manganese Lot No. TI0S2284, Nickel Lot Mo, 0104978044, Zinc Lot Na. 0100792297
CALIBRATION RANGE:  0.02,0.10,0.30,0.50,0.70 me/l at 228.8 nm.Cd, 0,100 20,0.30.0.50,0.76 medl at 357.9 nm O
0:05,0,10,0:30,0, 0 mgd at 324.7 nmu.Cy, 0.10,0.30,0.50,0.70,1,00 madl at 2483 nm.Fe, 0.20,0.50,0,70,1.00,1.50 gl
at 2170 nmoF, 0.05,0.10,0.30,0.50,0.70 me/l &t 279.5 nen.Mn, 0,10,0.30,0.50.0,70,1.00 mgdl at 232.0 nm.
0.05,0.10,0,30,0.50,0.70 madl at 213.9 nm.Zn
AMBIENT CONDITIONS : Temperature 22 °C  Relative humidity 60 %

The Atornic Absorption Spectrophotometer set  has been calibrated against

Reference Material traceable to National Institute of Standards and Technology [ NIST ) by The Analyti

Chemistry Labaratory, The results are attached herewith,

. |
Calibrated by ... TN, g T
{ Mr. Danal Srithongkurn ) b (Mrs. By artune)

Director of AnalytTial[CHEifRty Laboratory

Ref. 2025265020400522001
Calibration Date : 3 February 2022
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Request Mo, 25-65 / 0398 1/5 MTC. ACL, Mo. 486 / 65
CALIBRATION DATA
1, Naise Level in term of standard deviation
Element Cd Cr Cu Fe Po Mn Nl Zn

-0.0004 0.0002 0.0007 0.0002 00016 | -0.0001 -0000e | -0oc01

o002 -0.0005 00010 0.0007 0.0000 -0.0003 0.0007 -0:0014

-0.0002 00001 0.0008 0.0000 -0.0001 00003 | -0.001Z | -0.0006

0.0000 -(.0007 0,007 0.0000 -0.0005 | -00004 | -0.0004 0.0012

Q.01 0.0004 00013 0.0014 -0.0001 | -0.0001 0.0003 -0.0008

0.0000 -0.0004 00003 00012 | 00005 | -0.0007 | 00004 | -DoD0R

0.0000 -0.0009 0.0009 00002 | -0:0010 | -0.0008 0.0007 =0L0003

-0000d | -00003 0.0015 00010 -0.0005 -0.0003 00002 | -0.0008

0.0004 0.0008 00014 -0.000¢ | 00018 | 00005 | -00006 | -0.0002

Absorbance 0008 | 00013 00012 00006 | 00006 | -0.0006 | 00007 | -0.0007
0.0005 -0.0003 00014 -0.0004 | 00008 | -0.000% | -nooos | 00011

-1.0007 | -0.0014 0.0004 -0.0001 -0.0001 O L0000 -0.0003

00008 | 00004 | 00005 | 00006 | -ooo0s | doooo | -oooos | -ooooe

0.0011 0.0002 0.0005 0.0017 0016 | -D.000E 0.0008 (L0005

0.0002 0.0010 0.0014 00002 | 00010 | -0.0010 0.0002 0.0001

Q.0001 -0.0011 0.0011 -0.0003 0.0011 00003 | 00008 00012

L0000 -0.0015 0.000% 0.0010 -0.0011 0013 0.0000 03,0004

0.0015 0.0012 00005 00,0002 -0.0017 -0.0001 {.0005 -(L0002

0.0006 00014 00010 0.0002 -(L0003 0.0001 -0.0006 00010

2.0001 0.0003 00003 -0.0001 <1.0004 00002 | 00001 | 00001

Average Absotbance 0.000 0.000 0.001 0,000 -1.001 0.000 {.000 -0.001
Standard Deviation 00005 0.0008 0.0004 00007 0.0005 0.000a 0.0005 0.0004
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3. Trueness
3.1 Reading on wavelength- Cadmium(Cd) at 228.8 nm.
Etemant | Standard Value of RM|  Reading Errar of Measurement | Error of Measurement | Uincertainty
(mg) {mgt) Imgl) (%) g}
0.02004 0.019 -0.001 5.19 + 0,004
d 0.20060) 0291 0.010 319 = 0.006
070180 0.678 -0.023 334 = 0012
3.2 Reading on wavelength- Chromium (Cr) at 357.9 nm.
Elernent | Standard Value of AM|  Reading Errar of Measurement | Erfor of Measurement | Uncertainty
ime/l {ma/l) {madl) ) {medl)
01002 0:101 0.001 0.80 & CL007
CF 03006 0.298 -0.003 0.86 + 0012
07014 0635 0066 9.47 + 0,023
3.3 Reading on wavelength- Copper (Cu) at 324.7 nm.
Elerment | Standard Value of RM Reading Error of M it | Error of went | Uncertainty
(/) (gt} g} (3) (mg/)
00502 0.045 0,004 2837 = 0.008
Cu 03012 0.295 0,006 206 = 0.010
07028 0694 0009 1. = 0021
Continue 4/5
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2. Precision

MTC. ACL. No. 486 / 65

Core. Absarbance

{ma/l)

Element

Ave S0 |HRSDY

Abis,

Q.02 | 0.0074 10,0062 | 00065 | 0.0D62 | 0.0070| 0.0068 | 0.0076] 0.0065

0.0065 | 0.0069 | 0.007 | 0.0000

cd 0.30 | 00552 | 00959 | 0.0951 | 0.0057 | 0.0952| 0.0950 | 0,0952 | 0.0048

O.0%56 | 0.0043 | 0.095] 0.0005

D70 (02213} 0.2180| 0.2203 0.2208 | 0.22%4 [ 0.2211 | 0.2196 { 0.2219

0.2201) 02194 | 0.221| 0.0015

0.10 | 0.0096 | 0.0098 | 0.0097 | 0.0102 | 0.0104 | 0.0097 [ 00008 | 0.0099

0.0103 | 0.0053 | 0.010 | G.0004

Cr 0.30 | 0.0309) 0.0302 | 0.0300 | 0.0316 | 0.0306 | 0.0299 | 0.0309 | 0.0297

00311 | 0.0296 | 0.030 | 0.0007

070 | 0.065% | 0.064T | 0.0664 | 0.0648 | 0.0656 | 0.0862 | 0.0858 | 0.0638

00,0638 | 0.0665 | 0,066 0,0011

0.05 | 0.0080 | 0.0075 | 0.0078 | 0.0075 | 0.0077 | 0.0081 | 0.0080 | 0,0075

0.0074 | 0.0076 | 0.008] 0.0003

O30 | 0.0AT7 | 00418 | 0.0412 1 0.0021 | 0.0424 | 0.0420) 0.0a23 | 0,003

0.0018] 0.0415] 0.082] 00006

0.70 | 0.0969 | 00565 | 0.0672 [ 0.0957 | 0.0961 | 0.0958 | 0.0961 | 0.0963

0.0959 | 0.0872 | 0.096 | 0.0006

0.10 | 00050 | (.0105 | 0.0678 | 0.0099 | 0:0091 | 0.0093 | 0,0094 | 0.0099

0.0093 | 0.0084 | 0.009{ 0.0007

Fe 050 ) 0.0462) 0.0470 ) 0.0664 | 0.0464 | 0.0867 | 0.0462 | 0.0467 | 0.0460

0.0468 | 00466 | 0.047 | 0.0003

1.00 §0.0867 | 0.0886 | 0.0910| 0.0892 | 0.0897 | 0.0873 | 0.0892 | 0.0885

O.08E8 | 00874 | 0.0BS | 00013

020 | 0.0091 ) 0.0095 | 0.0088 | 0.008T | 0.0082 | 0.0094 | 0.0090 | 0.0087

0.0082 | 0.0000 | 0.009| 00008

Fb 0.70 | 0.0322| 0.0321 | 0.0324 | 0.0318] 0.0335 | 0.0326| 0.0327 | 0.0315

00336 | 0.0321 | 0.032| 0.0007 | 2

150 | 0.0653 | 0.0645] 0.0663 | 0.0664 | 1.0652 | 0.0671 | 0.0662 | 0.0665

00657 | (0698 | 0.066 | 0.00CE

0.05 | 0.0092 | 0,0092 | 0.0057 | 0:0087 | 0.0085 | 0.0079 | 0.0096 | 0.0085

0.0064 | 0,009 | 0,008 | 0.0007

Mn 030 | 00616 | 0.0630 | 0.0632 | 0.0633 ] 0.0634 | 00628 | 0,0840 | 0.0633

0.0640| 0.0629 | 0063 ] 0,0007

C.70 |0 1396] 01366 | 01386 | 01377 [ 0,1386 | 0,1386 | (.1396 | 0:1380

01372} 0.1383]0.138| 0.0009 | 0,

010 | 0.0102 )| 0.0092 | 0.0097 | 0.0104 | 0.0091 | 00105 [ 60108 | 0.0095

0.0098 | Q.0102 | 0.010) 0.0005

0.0983 | 0.0429 | 0.0485 | (L0435 | 0.0484 | 0.0450 | 0.0d81 | 00492

00895 | 0.04%2 | 0,069 | 0.0004

LOO | 0087E ) 0.0879 | 00975 | 0.0992 0.0977 | 0.0973] 0.0995 | 0.0962

0.0985 | 00982 | 0.096 | 0.0008

Q.05 10,0340 0.0349 ) 0.0300 | 0.0352 | 0.0337 | 0.0351 | 0.0344 | 0.0308

0.038% | 0.03a3 | 0.035| 0.0005

Zn 030 [0.1569)0.165310,1628 01642 01657 | 0.1637 [ 0.1659 | 0.1652

0.1654 | 0.1657 | 0.165| 0.0012

070 |0.3456) 0.3467 | 0.3045| 0.3430| 03422 | 0.3044 | p:3a37 [ 0,338

03435 03938 | 0.384| 0.0013
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3.4 Reading on wavelength- iron (Fe) at 248.3 nm.
Element | Standard Value of RM|  Reading Error of Measurement | Errar of Measurernent Uncarainty
(g (mg/l) (mgt) () {med)
0,1003 0.106 0.006 568 0,008
Fe 05015 0522 0.021 403 =0m7
1.0030 0,993 £.010 1.00 = 0,032
3.5 Reading on wavelength- Lead (Pb) at 217.0 nm,
[Eterment | Standard Value of AM|  Reading Errar of Measurement | Error of Measurement | Uncertainty
{ma/1) (gt {mg/ly (%) {rna/l)
0.1988 0,197 -0.002 0.91 + 0,014
Ph 0.8958 0.722 0.026 377 + 0022
14910 1463 -0.028 182 + 0,041
3.6 Reading on wavelength- Manganese (Mn) at 279.5 nm.
Element | Standard VYalue of AM|  Reading Error of Measurement | Ermor of Measurement Uncartainty
(e} {mal) (men) (36) (mgl)
(108955 0.054 0.004 £93 + 0,008
Mn 0.25730 onr 0.0197 6:63 = W
069370 0.682 -0.0117 169 = 0.012
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TETISTR UTISTR
Request No. 25-65 / 0398 MTC. ACL.No, 486 / 65
Request No. 25-65 / 0398 5/5 MTC. ACL. No. 486 / 65
v N
3.7 Reading on wavelength- Nickel (Ni) at 232.0 nm. CALIBRATIO! CERHFILCA-I—E
L ic Al ion Spectrophotometer “Agilent Technologles”
Element | Standard Yalue of BM|  Reading Errest of Measurement | Error of Measurement | Uncertainty HEMENCLATURE o 1 AtOmiic Absarti SRARIEEF et faan E 5
i i il - ) Model AAZ40FS, Seral Me: MY12160001
it i ;fj i 2, Warking standard solution “Inorganic Verituras”
0.099 0.102 .00 3.03 00T
_ 2 24 Mutti Analyte Custom Grade Solution, Lot No. P2-MEBSTS610
" o HA% 0,006 i ] SUBMITTED BY ; United Analyst and Engineering Consultant Co., Ltd
099 0073 SRS 1 £0020 3 5o Udomsukal, Sukhurmvit Road, Bangchak, Prakanong, Banckok 10260
38 Reading on wavelength- Zinc (Zn) at 2139 nm. CALIBRATION PROCEDURE - 1. Performance Verification of Atomic Absorption Spectrophotometer
Element | Standard Value of AM]  Reading Error of Measitement | Eror of Measurement | Uncertainty (WI500-02-50)
(mal) (ma/1) {mg/lh 136) {rmadi} 2 Estimation Uncertainty of Measurementt in Analytical Charmistry (QP-513)
0.050 0,050 0.000 0.00 + 0012 REFERENCE MATERIAL - Traceable to NIST “Agilent Technologles”, “Carlo Erba”
Zn 0,300 0.307 0007 &3y +0.011 Cadmium Lot bo. 0108047046, Chromium Lot No, 0106315818, Copper Lat No, 0107480530, kan Lot No, 0104697566,
a7 Q860 0.040 571 + (0.015 Lead Lot o, 0108659473, Manganese Lot Ne, T1092284, Nickel Lot No. 0104978044, Zinc Lot Na. DI00T2297

Remark : The reparted uncentainty is an expanded uncerainty calculated uigihg o coverage factor of 2k = 2)
which gives a level of confidence of approsimately 959

(Mr. Danai Srithunékum}

Director of Analytical CR aboratory
a "TFI%T
Calibration date : 3 ruary 2022

INDUSTRIAL METROLOGY AND TESTING SERVICE CENTRE

CALIBRATION RANGE:  0.02,0.10,0.30,0.50,0.70 mg/l at 2288 nm.Cd, 0.10.0 20,0.30,0.50,0.70 mel at 357.9 nm O,
0.05010,0.30,0.50.0.70 mg/ at 3247 nm.Cu, 0.400,0.30,0.50,0.70,1,00 madl at 248.3 nm Fe, 0.20,0.50,0.70,1.00,1.50 g/l
at 217.0 nm.P, 0.05,0.10,0.30,0.50,0.70 mefl &t 279.5 nen.Mn, €,10,0.30,0.50.0.70,1.00 meA at 232.0 nm.hi,
0.05,0.10,0.30,0.50,0.70 me/l at 213.9 nm.Zn

AMBIENT CONDITIONS : Temperature 22 °C  Relative humidity 60 %

The Atornic Absorption Spectrophotometer set  has been calibrated against
Reference Material traceable to National Institute of Standards and Technology [ NIST ) by The Analytical
Chemistry Labaratory, The results are attached herewith,

i Ill
Calibrated by ... A28 Sl Ve
( Mr. Danal Srithongkum )

Ref. 2025265020400522001
Calibration Date : 3 February 2022
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CALIBRATION DATA
1. Naise Level in term of standard deviation

Fequest No. 25-65 / 0398 MTC. ACL, Mo. 486 / 65

Element Cd Cr Cu Fe Po Mn Nl Zn
-0.0004 0.0002 0.0007 D002 00016 | -0.0001 -0000e | -0oc01
o002 -0.0005 00010 0.0007 0.0000 -0.0003 0.0007 -0,0014
-0.0002 00001 0.0008 0.0000 -0.0001 00003 | -0.001Z | -0.0006
0.0000 -(.0007 0.0007 0.0000 -0.0005 | -00004 | -0.0004 Q0012
Q.01 0.0004 O.013 0.0014 -0.0001 | -0.0001 0.0003 00008
0.0000 -0.0004 00003 00012 | 00005 | -0.0007 | 00004 | -DoD0R
0.0000 -0.0009 0.0009 00002 | -0:0010 | -0.0008 0.0007 =0L0003
-0000d | -00003 0.0015 00010 -0.0005 -0.0003 00002 | -0.0004
Q0004 0.0C08 00014 -0.000¢ | 00018 | 00005 | -00006 | -0.0002
Absorbance 0008 | 00013 00012 00006 | -0.0006 | 00005 | -G.0007 | -D.000OT
0.0005 -0.0003 00014 -0.0004 | 00008 | -0.000% | -nooos | 00011
-1.0007 | -0.0014 0.0004 -0.0001 -0.0001 O L0000 -0.0003
00008 | 00004 | 00005 | 00006 | -ooo0s | doooo | -oooos | -ooooe
0.0011 00002 0.0005 0.0017 0018 -0.000E 0.0008 (L0005
0.0002 0.0010 0.0014 00002 | 00010 | -0.0010 0002 0.0001
Q.0001 -0.0011 0.0011 -0.0003 0.0011 00003 | 00008 | 00012
L0000 -0.0015 0.000% 0.0010 -0.0011 0013 0.0000 03,0004
00015 | 00012 | 00005 | 00002 | -0.0017 | -cocor | omoos | .o.0moz
0.0006 00014 00010 0.0002 -(L0003 0.0001 -0.0006 00010
2.0001 0.0003 00003 -0.0001 -0.0004 Q0002 | 00001 | 00001
Average Absotbance 0.000 0.000 0.001 0,000 -1.001 0.000 {.000 -1.001
Standard Deviation 00005 0.0008 0.0004 00007 0.0005 0.000a D.0005 0.0004 |
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2. Precision
Element| Cone. Absarbance Ave, 50 [R50
{ma/l) Abs,

0.0z | 0,0074]0.0062 | 0:0085 | 0.0062 | 0.0070 0.0068 | 0.0070] 0,0065] 0.0065 | 0.0089 | 0.007| o.ocoa| 578
cd 0.30 10,0952 ] 0.0955 | 0.0951 | 0.0057 | 0.0952 | 0.0950 | 0.0952 | 0.0948 | 0.0956 | 0.0843 | 0.095 | 0.0005 | 0.48
070 | 02213} 0.2180] 0.2203| 0.2208 | 0.2234 | 0.2211 | 0.2196] 0.2219| 0.2201 | 02158 | 0.221 | n.oots| a7
0.10 | 0.0096 | 0.0098 | 0.0097 | 0.0102 | 0.0106 | CL00ST | 00098 | 0.0099 | 0.0103 | 0.0053 | o.o10| 0.oo0d | 385
Cr 0.30 | 0.0309 ) 0.0302 ) 0.0300 | 0.0316 | 0.0306 | 0.029% | 0.0309 | 0.0297 | 0.0311 | 0.0298 | 0.0%0 | 00007 | 220
070 | 0.065% | 0.064T | 0.0664 | 0.0648 | 0.0656 | 0.0662 | 0.0858 | 0.0638 | 0.0838 | 0.0665 | 0.0es] poo11] 170
(.05 | 0.0080  0.0075 | 0.0078 | 0.0075 | 0.0077| 0.0081 | 0.0080 | 0.0075 | 00074 0.0076 ] 0.008] 0.0003 | 3.26
Cu 030 | 00417004181 0,0412 1 0.0421 | 0.0424 | 0.0920 | 0.0423 | 0.0403 | 0.0018 | 0.0415 | 0082 | 0.0006| 147
0.70 | 0.0960 | 0.0965 | 0.0572 | D.095T | 0.0961 | 0.0958 | 0.0961 | 0.0963 | 0.0959 | 0.0972 | 0.096| 00008 | o.58
010 |0.00%0 | 0.0105 | 0.0078 | 0.0099 | (0091 | 0.0093 | 0.0096 | 0.0094 | 0.0093 | 0.0084 | 0,009 o007 | 811
Fe 0.50 | 0.0462) 0.0470) 0.0064 | 0.0a64 | 0.0867 | 0.0462 | 0.0067 | 0.0860 | 0.0068 | 0.0u86 | 0.0a7] noo03 | a7
100 |0.0867) 0.0886 | 0.0910) 0.0802 | 0.0897 | 0.0873| 0.0892 | 0.0885 | 0.0888 | 0.087a | o.oas| noois| 14z
020 | 0.0091 | 0.0095 | 0.0088 | 0.0057 | 0.0082 | 0.0094 | 0.00%0 | 0.0087 | 0.0082 | 0.0000 | 0.009 | 0.ocoa | 494
Fb 0.70 | 0.0322| 0.0321 | 0.0324 | 0.0318| 0.0335 | 00326 | 00327 | 0.0315| 0.0338 | 003zt | n.ozz 0.0007 | 2.09
150 | 0.0653 | 00645 | 0.0663 | 0.0664 | 60652 | 0.0671 | 0.0662 | 0.0665 | 0.0657 | 00688 ] 0.086 D008 | 1.28
0.05 | 0.0092]0.0092 | 0.0097 | 0:0087 | 0.0085 | 0.007% | 0.0096 | 0.0085 | 0.0084 | 0.000% | o.00e | o.0007] 7352
Mno | 030 | 00516 0.0630 | 0.0632 | 0.0633 | 0.0639 | 00628 | 0.0640 | 0.0633] n.0san | 0.0629 | nioea| 0.0007" 108
0.70 [D1396) 01266 §0.1386 | 0.1377 | 0.1386 | 0.1386| 0.1396 | 0.1380| 0137 | 0.1385| 0.138| 00009 | 0.67
010 | 0.0102 | 0.0092 | 0.0097 | 0,010 | 0.0091 | 00105 | 00105 | 0.0096 | 00098 | .oioz | o010 0.0005 | 5.22
0.098%) 0.0483 | 0.0489 | 0.0495 | 0.0484 | 0.0450 | 0.0a81 | 0.04%2 | 0.0a95 | 0.0a%2| 0,069 | 0.0ooe | o6t
1.00 | 0.0874 ) 0.0879 ) 0.0975 | 0.0992) 0.0977 | 0.0973] 0:0986 | 0.0962] 0,0985 | 0.0982] 0088 | 0.000s | cas
Q.05 | 8,03400 0.0345 ) 0.0300| 0,0352 | 0.0337 | 0.0351 | 0.0344 | 0.03a5 | 0.0349 | 0.0303 | 0.035 | 0.0005 | 100
Zn | 030 [01669)0.1653) 0.1628) 0.1642 | 0.1657 | 0.4637 [ 0.1859 | 0.1652 | 0.1654 | 0.1857 | 0.165 | aoora] 072
070 |0.3456| 0.3467 | 0.3945| 0.3430 | 0.2922 | 0.3944 | 0:3937 | 0.3438| 03935 | 03038 | 0,544 | 0.0013 437
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Request No. 25-65 / 0398 3/s MTC. ACL. No. 486 / 65 REquEst No. 25600 £ MICARLNo: 256165
¥ i = | .3 K
B 3.4 Reading on wavelength- ron (Fe) at 248.3 nm
Element | Standard Value of RM|  Readin En f Measurement | E f Measurement | Uncertaint
3.1 Reading on wavelength- Cadmium(Cd) at 228.8 nm. b a et ¢ l:g e f EET e f:ﬁ! - n:e al] Y
i fal i i
Etemant | Standard Value of RM|  Reading Errar of Measurement | Error of Measurement | Uincertainty P 1;‘:3 P 3:5 P :[»;16 568 :;JB
, . 1 . 4
rad, i J i J (%) l{ ']
(g it i Lol Fe 05015 0522 0021 408 =07
0.02004 0.me -0.001 5.19 + 0,004 L5060 PP 2010 100 o2
cd 0,30050 0291 a01a 319 = 0.006 : : - - —
70140 04678 0,023 3 £0012 3.5 Reading on wavelength- Lead (Pb) at 217.0 nm.
u [Elerment | Standsrd Value of AM | Readin Errar of Measurement | Error of Measurement | Uncertainty
3.2 Reading on wavelength- Chromium (Cr) at 357.9 nm. e & ) ; ]! " - o 5 e "rc T: X
{rms i i s
Elernent | Standard Value of AM|  Reading Errar of Measurement | Erfor of Measurement | Uncertainty 0_1::.3 [;r;g;: S 00 og;
3 .91 = 0,014
{ma/ly | J {ma/l) 1) dmedl
i el 9! = Ph 0.8958 0.722 0.026 377 + 0022
01002 0.101 0.001 080 & CL007 S 1463 0028 168 0081
% 5 =L o x U
F 03006 0.298 -0.003 0.86 + 0012
i1s 2635 2066 LA +0.023 3.6 Reading on wavelength- Manganese (Mn) at 279.5 nm.
Elerment | Standard Value of RM|  Readin Errar of Wi it F M i i
3.3 Reading on wavelength- Copper (Cu) 2t 3247 Arn, tandard Wal g =14 EasUreme Error of Measurement | Uncertainty
- [mg) {ma/l) (e (%) ({mg)
Element | Standard Value of RM|  Reading Error of M Error af went | Uncertainty
) : (108955 0.054 0004 £93 + 0,008
;:;2 :";2 [;‘::q Si e Mn 0.29730 0317 0.0197 663 = 0008
- - - 2 o 0.69370 0.682 00117 1.69 = 0012
Cu 03012 0.295 0,006 2.06 = 0.010
L7028 04654 -0.00% 1. + 0021
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Request No. 25-65 / 0398 5/5 MTC. ACL. No. 486 / 65
3.7 Reading on wavelength- Nickel (Ni) at 2320 nm.

Element | Standard Value of BM|  Reading Errest of Measurement | Error of Measurement | Uncertainty

(mg/l) {megAl (st 3] (ma/l)

0.099 0102 003 303 = 0.007

i 0,495 .88 -0.006 121 + 0010

0990 0975 -0.015 1.52 + 0020

3.8 Reading on wavelength- Zinc (Zn) at 213.9 nm.

Element | Standard Valus of RM]  Reading Error of Measitement | Eror of Measurement | Uncertainty

(masl) [ma) (meglh 5] {medl}
0,050 0,050 0.000 0,00 + (012
Zn 0,300 0.307 0007 &3y =0.011
0.700 0680 -0.040 571 + 0.015

Remark : The reparted uncentainty b an expanded uncertainty calculated wsitg o coverage factor of 2 tk = )
which gives a level of confidence of approsimately 959 -
Calibrated by... 3 S
(Mr. Danai Srithongkum) St iMrs. Th
Director of Analytical

T aboratory
Calibration date © 3 I‘—Ie.%XEry 2022
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State / Province:
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I

Weighing Device

Manufacturer e Instrument Type:
Model: Asset Number.

Seral No. Terminai Model:

Building NiA Terminal Serial No e
Floor 2 Terminal Asset No o
Rosom Sa/ance Room 2 (206)

Procedure

Calibration Guideline:
ER TOLEDO Work

‘emperature Humidlty

As Found Calibration Dats Callbrator )
As Left Calibration Dats: NiA
ssue Date: 08-Apr-2022 Sra
Approved Signatory: — :
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METTLER TOLEDO Service

The uncertainty stated is the expancec uncertainty al calibrat

Error of Indication Expanded Uncertaint

0000 g 0.18 mg
00 0.19mg z
0.0001 g 0.19 mg z

0.0000 g 0.19mg

0.20mg

0000 021 mg
0000 g 0.0000 g 023mg H
000 g -0.0007 9 0.28 mg 2
100.0000 g 0.29mg 2
150.0002 g 0.40 mg 2
2000003 g 0.46mg 2

Calibration Points [g]

ombined uncentainty by the

1ed by multiplying the stand

ng to EURAMET cg-18. The value of the measurand lies

an ve larger than 2 gl v assigned range

of approximately 95%

maintaining enviror 15 2nd the setiings of the weighing in

were calibrated and

cal lesting are traceable to national or internatonal standards. The »

ation laboratory

Ws8o 23-Feb-2022

Date of Issue

C2085! Calibration Due Date

14-Aug-2023

N161 e 14-Jun-2021

Date of

01-Jun-2022

21H1220 tion Due Date

o &
libration Certificate 1D
Calbraton Certificate METTLER TOLEDO Callbration Certificate 1D
. 97-040722-ACC-TH
ST00722:A0 TH2058-057-040722-ACC-TH
Measurement Results Error of Indication
Repeatability As Found
Reference Valu
Test Load: 100 g 1
2
: 3
254 4
3 o 9
4 i 6 a
5 24 7 50.0000 g
6 14 8 70.0001 g
9 100.0¢
8 10 150.0000 g
9 " 200.0001 g
10
0.00008 NiA
was petormed R
of ths graph are based uoon the absol
Eccentricity
Test Load. 100 g
Positi As Found AN
100.000C g NiA . 4
! 0.0000 g -2d d
3 2aeh g NA }
4 100.0001 g NiA !
coverage factor k - whict
00 D001 ¢ N/, 2
: 9 - 2d 1d ) of values with a probability
Maximum The user is responsibl
Deviation 0.0002 g NA e esponsivle
jraph represents tne readaoility of the rangelinterval in which Test Equipment
formec
All weights used for me!
an accredited
Weight Set 1: OIML E2
Weight Set No.
Certificate Numbe:
Thermo Hygrometer
Equipment No.
Centificate Numbe:
Page2ofS
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Measurement Uncertainty of the Weighing Instrument in Use

2inuse The formula shall be used for the estmation of the uncenainty under censiderat

Staled is the expanded unceriainty wit

on in the unit of measure of the device

ors of indication. The value R represents the net load ind

Temperature coeffici

ty i use 1K

Temperature range on

Linearization of Uncertainty Equation
Range

d Max

1 0.0001¢

+0.00817 mgig - R

2209 U

s of the zerc load only increasing measurs

culation of the linear equation

Absolute and Relative Measurement Uncertainty in Use for Various Net indications (Examplas)
!

Net Indication As Found i
0.0220¢ 0.1 mg 0.86% N/A N/A
0.2200¢g 0.19 mg 0.087% N/A NIA
1 0.0095% NIA NiA
0.0017% N/A NIA
22000009 2.0n 0.00090% N/A NiA
5 |
- H
H g
H s
1 s
&
Weigning Range (%] Reading fg]
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Page
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1 | Aldrin Liguid-Liquid Extraction, Gas Chromatagraphic Method™ |
2 | Arsenic 1} Digestion, Hydride Generation/Atomic Absorotian
Spectrometric Method™
2) Digestion, Inductively Coupled Plasma Method'™
3 | Barium Digestion, Inductively Coupled Plasma Method™
4 | g-BHC Liquid-Liquid Extraction, Gas Chrormatoeraphic Method™
5| BeHe Liguieh-Liquid Extraction, Gas Chramatosraphic Method™
& | &sHc Liguid-Liquid Extraction, Gas Chromatographic Method®!
T | y-BHC Liguid-Liguid Extraction, Gas Chromatographic Method™
8 | Biochemical Oxygen Demand | 1) 5-Day BOD Test, Azide Modification Method!
2) 5-Day BOD Test, Membrane Electiode Method™
9 | Cadmium 1} Digastion, Direct Air-Acetylene Flame Method™
2} Digestion, Electrothemmal Atomic Absorption
Spectrometric Method™
3) Digestion, Inductively Coupled Plasma Methad™
10 | Chemical Oxygen Demand 1) Closed Reflux, Titimetric Methad™
2) Closed Reflux, Colorimetric Method™
3) Open Reflux, Titimetric Methiod'®!
11 | Chlordane Liguid-Liguid Extraction, Gas Chromatographic Method'™
12 | Chromiurm 1) Digestion, Direct Alr-Acetylene Flame Method™
2) Digestion, Electrothermal Atormic Absorption
Spectrametric Method™
3) Digestion, Inductively Coupled Plasma Mathod™
13 | Colar ADMI Welghted-Crdinate Spectrophotometric Methad™
14 | Copper 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Electrathermal Atomic Absarptian
Spectrometric Method™
3) Digestion, Inductively Coupled Plasma Method™
15 | Cyanide

1) Distillation, Coledmetric Method"
2) Flow Injection Analysis Methad!™ =y
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16 |op-DOT Liguid-Liquid Extraction, Gas Chrormatographic Method™
17 | 8,4-000 Liquid-Liquid Extraction, Gas Chromatographic Method™
18 | 4,4-DDE Ligquid-Liguid Extraction, Gas Chromatographic Method™
1% | &4-007 Liquid-Liuid Extraction, Gas Chromatographic Method™
20 | Dieldrin Liquid-Liguid Extraction, Gas Chromatographic Method™
21 | Endosulfan | Liquid-Liguld Extraction, Gas Chromatographic Method™
22 | Endosulfan il Liguid-Liguid Extraction, Gas Chromatographic Method™
23 | Endosulfan sulfate Liquid-Liquid Extraction, Gas Chromatographic Methad! ¥
24 | Endrin Liquid-Liquid Extraction, Gas Chromatographic Method™
25 | Endrin aldehyde Ligquid-Liguid Extraction, Gas Chromatographic Method™
26 | Formaldehyde Distillation, Colorimetric Method™
27 | Free Chlorine 1) lodometric Method™
2) DPD Ferrous Titrimetrc Method™
28 | Heptachlor Liguid-Liguid Extraction, Gas Chromatographic Method™
29 | Heptachlor Epoxide Liquid-Liquid Extraction, Gas Chromatographic Method™
30 | Hexavalent Chromium 1) Colarimetric Methad™
2) Extraction, Direct Air-Acetylene Flame Method™
31 | Lead 1) Digestion, Direct Alr-Acetyiene Flame Method™
2) Cigestion, Electrothermal Atomic Absorption
Spectrometric Methad™
3) Digestion, Inductively Coupled Plasma Method™
32 | Manganese 1} Digastion, Direct Air-Acetylene Flame Methad'™
2) Digestion, Electrathermal Atomic Absorption
Spectromaetric Method™®!
3) Digestion, Inductively Coupled Plasma Method™
33 | Mercury Digestion, Cold-Vapar Atomic Absorption Spectrometric
Method™
34 | Methoxychlor Liguid-Liquid Extraction, Gas Chromatographic Methad™
35 | Nickel 1) Digestion, Direct Alr-Azatylene Flame Method™

2) Digestion, Electrathermal Atomic Absorption
Spectrometric Method™
3) Digestion, Inductively Coupled Plasma Method[“':j'ﬂ}“j

36 Ol & Grease...
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4 | Anthracene 1) Liguid-Liguid Extraction, Gas Chromatographic
Method™
2} Liquid-Liguid Extraction, Gas Chromatoeraphic/
Mass Spectrometric Method™

5 Antimony Digestlon, Inductively Coupled Plasma Methad™

6 | Arsenic 1} Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method™
Z) Digestion, Inductively Coupled Plasma Method™

7 | Atrazine Liquid-Liguid Extractian, Gas Chromatographic/
Mass Spectrometric Method™

8 | Barium 1) Digestion, Electrothiermal Atomic Absarption

10

12

Benzialanthracene

Benzene

Berzolbifluoranthene

Benzo{kifluoranthene

Benzoic acid

Benzolalpyrene

Spectromietric Method™

2) Digestion, Inductively Coupled Plasma Method!™
1) Liguid-Liquid Extraction, Gas Chromatoeraphic
Method™

2} Liquid-Liquid Extraction, Gas Chromatoeraphic/
Mass Spectrometric Method™

Purge and Trap Gas Chromatographic/Mass
Spectrometric Methad™

1) Liguid-Liguid Extraction, Gas Chromatographic
Methad™

2) Liquid-Liguic Extraction, Gas Chromatoeraphic/
Mass Spectrometric Method'™

1} Liquid-Liquid Extraction, Gas Chramatographic
Method!

2) Liguid-Liguid Extraction, Gas Chromateeraphic/
Mass Spectrometric Method!”

Liquid-Liquid Extraction, Gas Chromatosraphic/
Miass Spectrometric Methad™

1) Liguid-Liquid Extraction, Gas Chromatagraphic
Methad"!

2) Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method 2, vl
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36 | Oil & Grease 1) Liquid-Liguid, Partition-Gravimetric Method™
2) Soxhlet Extraction Method!™!
37 |pH Etectrometric Method™!
38 | Phenols 1) Distillation, Chloroform Extraction Method™
2) Distillation, Direct Phatometric Method!®
39 | Selenium 1} Digestion, Hydride Generation/atomic Absorption
Spectrometric Method®!
2) Digestion, Inductively Coupled Flasma Method™
40 | Sulfide 1) ledometric Methad'™
2) Methylene Blue Method™
41 | Temperature Laboratory and Field Methods™
42 | Total Dissolved Solids Dried at 180 °C*
43 | Total Kjeldahl Nitrogen Semi-Micro-Kjeldahl Method!™
44 | Total Suspended Solids Dried at 103-105 °C
45 | Trivalent Chromium 1) Digestion, Direct Alr-Acetylene Flame Method;
Colorimetric Method: Calculation™
2) Digestion, Inductively Coupled Plasma Method;
Colorimetric Methad: Calculation™
4 | Zine 1) Dhigestion, Direct Air-Acetylené Flame Methad™
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™®
3) Digestion, Inductively Coupled Plasma Method™
shliii 1t 126 s
fiu sTumiie e L
1 | Acenaphthene 1) Liguid-Liquid Extraction, Gas Chromatagraphic
Methad™
2) Liquid-Liguld Extraction, Gas Chromatographic/Mass
Spectrometric Mathod™
2 | Acetone Purge and Trap Gas Chromiatographic/Mass
Spectrometric Method™
3 | Aldrin 1) Liquid-Liquid Extraction, Gas Chromatographic
Method'!
2) Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrametric Method' S
& Anthracene...
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15 | Benzolgh.ilperylens 1) Liquid-Liquid Extraction, Gas Chromatographic
Method™
2} Liquid-Liquid Extraction, Gas Chrarmatographic/
Mass Spectrometric Methiod™
16 | Beryllium Digesticn, Inductively Coupled Plasma Method™
17 | Bis{2-chloroethylether Liquid-Liquid Extraction, Gas Chramiatographic/
Mass Spectrometric Method™
18 | Bis{Z-ethylhexyliphthalate Liguid-Ligquid Extraction, Gas Chromatographic/
Mass Spectrametric Method"
19 | Bromadichicromethane Purge and Trap Gas Chromatographic/Mass
Spectrometric Method!™
20 | Bromafarm Purge and Trap Gas Chromatographic/Mass
spectrometric Methad™
21 | Butanol Purge and Trap Gas Chromatoeraphic/Mass
Spectrometric Method™
22 | Butyl benzyl prthalate Liquid-Liquid Extraction, Gas Chrematographic/
Mass Spectrometric Method™
23 | Cadmium 1) Digestion, Direct Air-Acetylene Flame Method™
Z) Digesstion, Electrothermal Atomic Absorption
Spectrametric Method™
3) Digestion, Inductively Coupled Plasma Method"
24 | Carbazole Liguid-Liguid Extraction, Gas Chromatographic/
Mass Spectrametric Methad™
25 | Carbon disulfice Purge and Trap Gas Chromatographic/Mass
Spectrometric Method
26 | Carbon tetrachloride Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™
27 | Chiordane 1} Liquid-Liquid Extraction, Gas Chromatographic
Methad™
2 Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrametric Method™
28 | p-Chloreaniline Liquid-Ligquid Extraction, Gas Chromatcgraphlc/
Mass Spectrametric Methad!™
29 | Chlorobenzene Purge and Trap Gas Chromatographic/Mass
Spectrometric Method'“"%jry i
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Chlaroform

2-Chlorophens|

Chromium

Chrarmiurm (11}

Chromium (V1)

Chrysene

Cyanide
240
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Cnlorcdibromarmethane

Purge and Trap Gas Chramatoeraphic/Mass
Spectrormetric Method™

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method!™

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

1} Digestion, Direct Air-Acetylena Flame Mathog™
2} Digestion, Electrothermal Atamic Absorption
Spectrometric Method™

3) Digestion, Inductively Coupled Plasma Method™
1) Digestion, Direct Air-Acetylens Flame Method,;
Colarimetric Methad; Calcutation'” .
2) Digestion, Inductively Coupled Plasrma Method,
Colarimetric Method; Calculation™

1) Colorimetric Methad™

2) Extraction, Air-Acetylene Flame Method!™

1) Liquid-Liquid Extraction, Gas Chrematographic
Method™!

2) Liguid-Liguid Extraction, Gas Chromatographic/
Mass Spectrametric Methad™

Distillation, Colormetric Method™!

Liguid-Liguid Extraction, Gas Chromatographic Methad'™
1) Liguid-Liquid Extraction, Gas Chromatographic
Method®

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

1} Liguid-Liquid Extraction, Gas Chramatographic
Method™

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

1) Liquid-Liquid Extraction, Gas Chromategraphic
Methad®

2) Liguid-Liguid Extraction, Gas Chromatographic/

Iass Spectrometric Method!® _ﬁ‘(’ﬂ
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Diethyl phthalate
2.4-0imethylphenct
2,4-Dinitrophenc|

2 4-Dinitrotoluens
2,6-Dinitrotoluene
Di-n-Dctyl phthalate

Endosulfan

Encirin

Ethylbenzena

Fluoranthene

Fluorene

Heptachior

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

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

Liguid-Liguid Extraction, Gas Chromatographic/Mass
Spectrometric Method

Liquid-Liguid Extraction, Gas Chromatoeraphic/Mass
Spectrametric Method™

Liquid-Liguid Extracticn, Gas Chromatographic/Mass
Spectrometric Method!™

Liquid-Liquid Extraction, Gas Chromatoeraphic/Mass
Spectrometric Method"!

1) Liguid-Liquid Extraction, Gas Chromatographic
Methad™

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

1) Liquid-Liguid Extraction, Gas Chromatographic
Method™!

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

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

1} Liquid-Liguid Extraction, Gas Chromatographic
Method!

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

1) Liquid-Liquid Extraction, Gas Chromatographic
Method'

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

1} Liguid-Liquid Extraction, Gas Chromatographic
Methad!®

2) Liguid-Liquid Extraction, Gas Chramatoeraphic
Mass Spectrometric Method[‘]%g‘j'ﬂ
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42 | Dibenz{a hlanthracens 1) Liquid-Liquid Extracticn, Gas Chramatographic
Method™
2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Methad™
43 | Di-n-butyl phthalate Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Methac'
44 | 1,2-Dichlorobenzene Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™
45 | 1,3-Dichlorobenzene Purge and Trap Gas Chromatcgraphic/Mass
Spectrometric Method™
46 | 1,4-Dichlorobenzene Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™
47 | 3,3"-Dichlorobenzidine Liguid-Liquid Extraction, Gas Chromatoeraphic/Mass
Spectrometric Methad™
48 | 1,1-Dichlorosthane Purge and Trap Gas Chromatographic/Mass
Spectrometric Method®!
43 | 1,2-Dichloroethane Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™!
50| 1,1-Dichlorcethylens Purge and Trap Gas Chromatographic/Mass
Spectrometric Methad™
51 | cis-1.2-Dichlorcethylene Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™
52 | trans-1,2-Dichlorcethylene Purge and Trap Gas Chromatographic/Mass
Spectrometric Mathod™!
53 | 24-Dichlorophenot Liguid-Liquid Extraction, Gas Chromatographic/Mass
Spectromeatric Methad™
54 | 1,2-Dichloropopane Purge and Trap Gas Chromatographic/Mass
Spactrometric Methad!™
55 | 1,3-Dichloropropane Purge and Trap Gas Chromatoeraphic/Mass
Spectrometric Methad™!
56 | 1,3-Dichloropropene Puree and Trap Gas Chromatographic/Mass
Spectrometric Method™
57 | Dieldrin 1) Liquid-Liquid Extraction, Gas Chromatographic
Methad™
2) Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method 51t
58 Diethyl phthalate...
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70 | Heptachlar epoxide 1) Liquid-Liquid Extraction, Gas Chromatographic
Method'
2) Liguid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method!®
71 | Hexachlorobenzens Liguid-Liquid Extraction, Gas Chromatoeraphic/
Mass Spectrometric Method™
72 | Hexachloro-1,3-butadiene Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™
73 | n-Hexane Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™
74| o-HCH 1) Liguid-Liquid Extraction, Gas Chromatographic
Method™
2} Liquid-Liguid Extraction, Gas Chromatoeraphic/
Mass Spectrometric Methad™®!
75 | P-HCH 1) Liquid-Ligquid Extraction, Gas Chromatographic
Method™
2) Liguid-Liquid Extraction, Gas Chromatagraphic/
Mass Spectrometric Methad™
76 | y-HCH 1) Liguid-Liguic Extraction, Gas Chromatographic
Method™
2) Liquid-Liguid Extraction, Gas Chromatoeraphic/
Mass Spectrormetric Method™
77 | Hesachlarocyclopentadiene | Liguid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
78 | Hexachloroethane Liguid-Liquid Extraction, Gas Chromatosraphic/
Mass Spectrometric Method!™
7% | Indenall.2,3-cdipyrena Liguid-Liquid Extractian, Gas Chromatographic/
Mass Spectrametric Methad™™
80 | isephorone Liguid-Liquid Extraction, Gas Cheomatographic/
Mass Spectrametric Method™
81 | Lead 1) Digestion, Direct Air-Acetylene Flame Methad®

2) Digestion, Electrothermal Atarmic Absorption
Spectrometric Method™
3) Digestion, Inductively Couplad Plasma Method® S
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Manganese

Mercury

Methanol

Methoxyehlor
Methyl bromide

Methylene chioride

2-Methylphenol

2-Methylnaphthalene

Methyl tert-butyl ether

Maphthalens

Mickel

Nitrobenzens

N-Nitrosodiphenylamine

N-Mitrosodi-n-propylamine

1) Digestion, Direct Air-acetylene Flame Method™!

2) Digestion, Electrothermal Atarnic Absarption
Spectrometric Methad™

3) Digestion, Inductively Coupled Plasma Methad™
Digestion, Cold-Vapor Atomic Absorption Spectrometric
Method™

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

Liquid-Liquid Extraction, Gas Chromatographic Method™

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

Liquid-Liquid Extraction, Gas Chramatographic/Mass
Spectrometric Methad™

1} Liquid-Liquid Extraction, Gas Chromatographic
Mathod™!

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

Purge and Trap Gas Chromatoeraphic/Mass
Spectrometric Method™

1) Liguid-Liguid Extraction, Gas Chromatagraphic
Method™

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

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

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

Liquid-Liquid Extraction, Gas Chramatographic/Mass
Spectrometric Method™!

Liquid-Liquid Extraction, Gas Chromatographic/Mass

Spectrometric Method = 11

%6 Polychlonnated Biphenyls...
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108 | Toxaphene 1) Liguid-Liguid Extraction, Gas Chromatographic
Method™
2) Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™

109 | TPH (C5- Cal 1) Purge and Trap, Gas Chromatographic Method™ 1
2} Purge and Trap, Gas Chromatographic/Mass
spectrometric Method '

110 | TPH (G- Cie) Separatony Funnel Liguid-Liquid Extraction, Gas
Chromatographic Method™®!

111 | TPHAC 15— Cag) Separatory Funnel Liguid-Liguid Extraction, Gas
Chramatoeraphic Method®2!

112 | 1,24 Trichlorabenzene Purge and Trap Gas Chromatographic/Mass

Spectrametric Method™

et
AW EREHELTNY FEhATIE
96 | Polychlonnated Biphenyls 1) Liquid-Liquid Extraction, Gas Chromatographic
- PCB 1016 Method™!
- PCR 1221 2) Liguid-Liguid Extraction, Gas Chromatographic/Mass
- PCB 1232 Spectrometric Method™
- PCB-1292
- PCB-1248
- PCB-1254
- PCB-1260
57 | Pentachlorophenaol Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method!™
%8 | pH Electrometric Methad!™
5% | Phenanthrene 1) Liguid-Liguid Extraction, Gas Chromatographic
Methoc!
2) Liguid-Liguid Extraction, Gas Chromatographic/Mass
Spectrometric Methad™”
100 | Phenol 1) Distillation, Chieroform Extraction Method™
2} Liguid-Liquid Extraction, Gas Chromatagraphic/
Mass Spectrometric Method™
101 | Pyrane 1} Liquid-Liquid Extraction, Gas Chromatoemphic
Method ™
2) Ligquid-Liquid Extraction, Gas Chromatesraphic/Mass
Spectrametric Method™
102 | Selenium 1) Digestior, Hydride Generation/Atomic Absorption
Spectrometric Method!™
2] Digestion, Inductively Couplad Plasma Method™
103 | Silver Digestion, Inductively Coupled Plasma Method™
104 | Styrene Purge and Trap Gas Chromatographic/Mass
Spectrometric Methad!®
105 | 1,1,2.2-Tetrachloroethane Purge and Trap Gas Chrematographic/Mass
spectrometric Method™
106 | Tetrachloroethylene Purge and Trap Gas Chromatoeraphic/Mass
Spectrometric Method™
107 | Taluene Purge and Trap Gas Chromatographic/Mass
Spectrometric Method[“"%:w\ﬁ\
108 Toxaphene..,
i
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124 | p-Xylene Purge and Trap Gas Chromatographic/Mass
Spectrametric Methiod™
125 | ¥ylene (Total) Purge and Trap Gas Chromatoeraphic/Mass
Spectiormetric Methag™
126 | Zinc 1) Digestion, Direct Alr-Acetylena Flame Method™
2) Digestion, Electrathermal Atcmic Absorption
Spectrometric Method™
3) Digestion, Inductively Coupled Plasma Method™
amede (Usadsune $1uay 25 sen1s
Afin ArTuAie AgTasesd
1 | Antimony Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Methad®!
2 | Arsenic 1} Isokinetic Sampling, Digestion, Hydride
Generation/Atornic Absorption Spectrometric Methad™
2} Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Methad™
3 | Cadmium 1) Isokinetic Sampling, Digestion, Direct Alr-Acetylens
Flame Mathod™
2} Isokinetic Sampling, Digestion, Inductively Coupled
Plasrna Method™
4 | carbon Monoside Instrumental Analyzer Method™
5 | Chigrine Isokinetic Sampling, lon Chromatographic Method™
6 | Chromium 1) Isokinetic Sampling, Digestian, Dirsct Air-Acetylens
Flame Method™
2} Isokinetic Sampling, Digestion, Inductively Coupled
Plasrmia Method
7 Cobalt lsokinetic Sampling, Digestion, Inductively Coupled
Plasma Method!!
& | Copper 1) lsokinetic Sarmpling, Digestion, Direct Air-tcetylens
Flame Method™
2) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™
2 | Cresol Absarption Sampling, Gas Chromatographic Method["'%’-Yv

10 Dioxins/Furans,,,

113 | 1,1,1-Trichloroethane Purge and Trap Gas Chromatographic/Mass
Spectrometric Methad™
114 | 1,1 2-Trichigroethane Purge and Trap Gas Chromatoeraphic/Mass
Spectrometric Methar
115 | Trichloroethylene Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™
116 | 2.4,5-Trichlarophenat Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®!
117 | 28,6 Trichlorophenal Liguid-Liquid Extraction, Gas Chromatoeraphic/
Mass Spectrometric Method!™
118 | 1,3,5-Trimethylbenzene Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™
119 | Vanadium Digestion, Inductively Coupled Plasma Method™!
120 | Vinyl acetate Purge and Trap Gas Chromatographic/Mass
Spectrametric Method™
121 | Vinyl chloride Purge and Trap Gas Chromatoeraphic/Mass
Spectrametric Method®
122 | m-¥ylene Furge and Trap Gas Chromatographic/Mass
Spectrometric Method™
123 | o-Xylene Purge and Trap Gas Chromatographic/Mass
Spectrometric Method!® Sy
124 p-Xylene...
LR
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10 | Dicxins/Furans Isokinetic Sampting”!
11 | Hydrogen Chioride Isokinetic Sampting, lon Chromatographic Method™
12 | Hydrogen Fluoride Isokinetic Sampling, lon Chromatographic Method™
13 | Hydrogen Sulfide Abserption Sampling, lodometric Method'™
14 | Lead 1) isokinetic Sampling, Digestion, Direct Air-Acetylene
Flame Methad™
2) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™
15 | Manganese 1) Isakinetic Sampling, Digestion, Direct Air-Acetylens
Flame Method™
2} Isokinetic Sampling; Digestion, Inductively Coupled
Plasma Method™
16 | Mercury Isukinetic Sampling, Digestion, Cold-Vapor Ataric
Absorption Spectrometric Methad™
17 | Mickel 1) Isokinetic Sampling, Digestion, Dirsct Air-Acstylens
Flamie Method™
2) lsokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™
18 | Opacity Ringelmann’s Metnod'!
19 | Owiddes of Nitrogen 1) Absarption Sarmpling, Phenaldisulfonc acid Method™
2) Instrumental Analyzer Method”!
20 | Selenium 1) lsokinetic Sampling, Digestian, Hydride
Generation/Atomic Absorption Spectrometric Method™
2) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™
21 | Sulfur Dioxide 1} Absorption Sampling, Barium-Thorin Titrimetric
Method™
2) Instrumental Analyzer Method™
22 | Sulfuric Acid Isokinetic Sampling, Barium-Thorin Titrimetric Methog®
23 | Total Suspended Particulate | Isokinetic Sampling, Gravimetrlc Methad™
24 | Vanadiurm Isckinetic Sarmpling, Digestion, Inductively Coupled
Plasma Method™
25 | ¥ylene 1) Bag Sampiing, Gas Chromatographic Method™

G
2) Adsorption Sampling, Gas Chiomatagraphic Method'%\
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Aldrin

Antimony

Arsenic

Barium

Beryllium

Cadmium

Chlordane

Chramium

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chrarnatographic Methad™*22

2} Ultrasonic Extraction, Gas Chromatographic
Metheagbos

Digestion, Inductively Coupled Plasma Method!™!

1) Waste Extraction, Digestion, Hydride
Generation/Atomic Absorption Spectrometric
Method#815

2) Waste Extraction, Digestion, Inductively Coupled
Plasma Method™®1

3) Digestion, Hydride Generation/Atornic Absorption
Spectrometric Method™3

4} Digestion, Inductively Coupled Plasma Method ™%

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method5 1!

2) Digestion, Inductively Coupled Plasma Method™¥

1} Waste Extraction, Digestion, Inducthvely Coupled
Plasrna Method >4

2} Digestion, Inductively Coupled Plasma Method

1) Waste Extraction, Digestion, Flame Atomic Absorption
Spectrometric Method ™51

2} Waste Extraction, Digestion, inductively Coupled
Plasma Method®41*

3) Digestion, Flame Atomic Absorption Spectrometric
Method™

4) Digestion, Inductively Coupled Plasma Method!
1) Waste Extraction, Separatony Funnel Liquid-Liquid
Extraction, Gas Chromatographic Method®*2

2) Ultrasonic Extraction, Gas Chromatographic

Method 022

1) Waste Extraction, Digestion, Flame Atomic Absorption
Spectrometric Methad 4%

2) Waste Extraction, Digestion), Inductively Coupled

[EREH

Plasma Methog™ ™! ‘;,YN

3) Digestion,...
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15

13

20

21

22

CDE

ooT

Cieldrin

Endrin

Heptachlor

Lead

Lindane

Mercury

1} Waste Extraction, Separatory Funnel Liguid-Liguid
Extraction, Gas Chromatagraphic Method™®#2%

2] Ultrasonic Extraction, Gas Chromatoegraphic
athadh2

1) Waste Extraction, Separatory Furnel Liguid-Liculd
Extraction, Gas Chromatosraphic Mathpg 22

2} Ultrasonic Extraction, Gas Chromiatographic
Methad™*#1

1} Waste Extraction, Separatory Funnel Liguid-Liguid
Extraction, Gas Chromatographic Method®#

2) Ultrasenic Extraction, Gas Chromatographic

Methog 92

1) Waste Extraction, Separatory Funnel Liguid-Liguid
Extraction, Gas Chromatographic Method ™

2} Ultrasonic Extraction, Gas Chromatographic
Methad" 722

1} Waste Extraction, Separatory Funne! Liguld-Liguid
Extraction, Gas Chromatographic Method™ 4%

2) Ultrasonic Extraction, Gas Chromatographic
Methog!th2

1) Waste Extraction, Digesticn, Flame Atomic Absorption
Spectrometric Method 245

2} Waste Extraction, Digestion, Inductively Coupled
Plasra Method™5

3} Digestion, Flame Atornic Absarption Spectrametric
Method! 14

4) Digestion, Inductively Coupled Plasrma Method ™1
1) Waste Extraction, Separatory Funnel Liguid-Llguid
Extraction, Gas Chromatographic Method®#2%

2) Ultrasonic Extraction, Gas Chrarnatoeraphic
Methad!*#

1} Waste Extraction, Digestion, Cold-Vapor Atormic

-

diu AnTuAilY REELEE
3) Digestion, Flame Atornle Absorption Spectrometric
Method ™!
4} Digestion, Inductively Coupled Plasma Mathod ™
9 | Chramium () 1} Waste Extraction, Digestion, Flame Atornic Absorption

10

12

Chromium (V)

Cobalt

Copper

24-D

Doo

Spectrometric Method; Waste Extraction, Colorimetric
Method; Calculation®3#1¢!

2] Waste Extraction, Digestion, Inductively Coupled
Plasma Method; Waste Extraction, Colorimetric Method;
Calculation®1318

3) Digestion, Flame Atormic Absorption Spectrometric
Method; Alkaling Digestion, Colarimetric Methad;
CaLcuLation”'”“‘]

4} Digestion, Inductively Coupled Plasma Method;
Alkaline Digestion, Colorimetric Methad;

Caleulationt #3418

1) Waste Extraction, Colarimetric Mathad®!

32} Alkatine Digestion, Colorimetric Method ™!

1} Waste Extraction, Digestion, Inductively Coupled
Plasma Methag!#6131

2) Digestion, Inductively Coupled Plasma Method!™
1} Waste Extraction, Digestion, Flarmne Atornic Absarption
Spectiometric Method 241

2} Waste Extraction, Digestion, Inductively Coupled
Plasma Method™!13!

3] Digestion, Flame Atomic Absorption Spectrometric
Methad™ 9

4) Digestion, Inductively Coupled Plasma Method ™
1) Waste Extraction, Separatory Funnel Liguid-Liquid
Extraction, Gas Chramatographic Method™*47

2} Ultrasonic Extraction, Gas Chromatographic
Method 2

1) Waste Extraction, Separatory Funnel Liguid-Liguid
Extraction, Gas Chiomatographic Methad®2%

2) Ultrasonic Extraction, Gas Chrormatographic
Method""# <y

Absorption Spectrometric Method®!!
2} Waste Extraction, Digestion, Inductively Caupled

Plasrma Method % yvw)

3} Digestion, ..

15 DOE...
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23

24

26

Methoxychlor

Molybdenum

Micket

Polychlorinated Biphenyls

- Aroclor 1016

-Arocior 1221

- Aroclor 1232

-Aroclor 1242

- Broclor 1208

- Arcclor 1254

- Aroclor 1260

- 2-Chiorobiphenyl

- 2. 3-Dichlorobiphenyl

- 2,2 5-Trichlorobiphenyl

- 24'5-Trichlarobipheryl

- 2,2 3,5 Tetrachlorobiphernyl
- 2,2,5,5-Tetrachiorobiphenyl
- 2,3 44 -Tetrachlorobiphemyl

-27345-
Pentachlorobiphenyl

3} Digestion, Cotd-Vapor Atornic Absarption
Spactrometric Method™®

4) Digestion, Inductively Coupled Plasma Method™
5) Thermal Decompasition Amalgamation and Atormic
Absomtion Spectrometric Method!™™

1) Waste Extraction, Separatory Funnel Liguid-Liquid
Extraction, Gas Chromatographic Methad®9#

2) Ultrasanic Extraction, Gas Chromatographic
Methoghh#2

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Methad™'

2) Digestion, Inductively Coupled Plasma Method™ !
1} Waste Extraction, Digestion, Flarme Atomic Absorption
Spectrometric Method>1%

2) Waste Extraction, Digestion, Inductively Coupled
Plasma Method#4!%

3) Digestion, Flame Atomic Absorption Spectrometric
Methad™®

) Digestion, Inductively Caupled Plasma Method ™3
1) Waste Extraction, Separatory Funnel Liguid-Liguid
Extraction, Gas Chromatographic Mathod =

2} Ultrasanic Extraction, Gas Chromatographic
Method! 02k, el

- 2,28.5.5
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1) Waste Extraction, Digestion, Inductively Coupted
Plasma Method! 2613

2) Digestion, Inductively Coupled Plasma Method™
1) Waste Extraction, Digestion, Inductively Couplad
Plasma Method?%13!

2) Digestion, Inductively Coupled Plasma Method ™
1) Waste Extraction, Separatory Funnel Liguid-Uiguid
Extraction, Gas Chromatographic Methagh %

2} Ultrasonic Extraction, Gas Chromatographic
Method 7

1} Waste Extraction, Puree and Trap, Gas
Chromatagraphic/Mass Spectrometrie Method #1221
2) Purge and Trap, Gas Chromatographic/Mass
Spactrometric Method! 22

1) Waste Extraction, Digestion, Inductively Coupled
Plasra Method 51

2) Digestion, Inductively Coupled Plasma Methad™?
1) Waste Extraction, Digestion, Flame Atomic Absorption
spectrarnatiic Methog?61%

2} Waste Extraction, Digestion, Inductively Coupled
Plasma Method?®&21

3) Digestion, Flame Atormic Absorption Spectrametric
Method["m

4) Digestion, Inductively Coupled Plasma Method™

ATl

1] Ultrasonic Extraction, Gas Chromatographic
Method!oa

2) Ultrasenic Extraction, Gas Chromatographic/Mass
Spectromatric Method! "%

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Me‘l'rwduuf’.r'-__‘fm’)[

3 Aldrin...

FEwmaek

~me
iy ATuaTE AiheTsi ExiaT] ATsuaY
-2,2'455- 30 | Silver
Pentachlorobiphenyl
-23346-
Pentachlorobiphanyl 31 | Thallium
-2,23848 5"
Hexachlorobiphenyl
-2234,55- 32 | Toxaphene
Hexachlorobiphenyl
-22355 6
Hexachlorobiphenyl
-2244855- 33 | Trichloroethylane
Hexachlorobipheryl
-2.2\33,445-
Heptachlorobiphenyl
L2.2344°55- 34 | Vanadium
Heptachlorobipheryl
-22.,544.5 6-
Heptachlorobiphenyl 35 | Zinc
-22,3055 6
Heptachlarobipheryl
-22.3344 556
MNonachiorobiphenyl
27 | Pentachlorophenal 1) Waste Extraction, Separatary Funnel Liguid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
Methad?#2
2) Ultrasonic Extraction, Gas Chromatographic/Mass iy suou 125 Tens
Spectrometric Method!" iy Asunity
28 | pH Electrometric Method™> 1 | Acenaphthene
29 | Selenium 1) Waste Extraction, Digestion, Hydride
Generation/Atomic Absorption Spectrometric
Methog®£28
2} Waste Extraction, Digestion, Inductively Coupled 2 | Acetone
Plasma Method®414
3) Digestion, Hydride Generation/Atarmic Absarption
Spectrometric Mathod ™%
4} Digestion, Inductively Coupled Plasma Method[”%yﬂj
30 Silver...
oa-
fdy Arauaie TranTed Bl A1TaaRY
3 | Aldrin 1) Ultrasonic Extraction, Gas Chramatographic 15 | Benzoighijperylene
Method"#!
2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method 2
4 | Anthracene 1} Ultrasonic Extraction, Gas Chromatographic 16 | Berylliurm
Methedioae 17 | Bis(2-chioroethylether
2} Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method %2 18 | Bis(Z-ethylhexyliphthalate
5 | Antimony Digestion, Inductively Coupled Plasma Methad™
& | Arsenic 1) Digestion, Hydride Generation/Atomic Absorption 1% | Bromodichlaromethane
Spectrometric Method™®
2) Digestion, Inductively Coupled Plasma Method™# 20 | Bromoform
T | Atrazine Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method' 520 21 | Butanal
g | Barum Digestion, Inductively Coupled Plasma Method ™
9 | Benzialanthracens 1) Ultrasonic Extraction, Gas Chromatographic £ | EpA herin phidialne
Methagloaa
2} Ultrasonic Extraction, Gas Chromatographic/Mass 4 | Gadreium
Spectrometric Method! 2
16 | Benzene Purge and Trap, Gas Chromatoeraphic/Mass
Spectrametric Methog!##4 % | Garbeanle
11 | Benzo{b)fuoranthene 1} Ultrasonic Extraction, Gas Chromatographic
Methode2e 25 | Cerbon disulfide
2} Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method 2! 26 | Carhon tefrachloride
12 | Benzelk¥luoranthene 1} Ultrasonic Extraction, Gas Chromatographic
Methodl o3 27 | Chlordane
2] Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method! 2
13 | Benzoic acid Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method 02! 28 | pihlopoaniine
14 | Benzolalpyrens 1) Uttrasonic Extraction, Gas Chromatographic

Methogh 2% | Chlorobenzene

2) Ultrasonic Extraction, Gas ChroTatographidMass

30 | Chicrodibromomethane

Spectrometric Method" ™=l

1} Ultrasonic Extraction, Gas Chromatoeraphic
Methadlth22!

2] Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!h4

Digestion, Inductively Coupled Plasma Method™

Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method 24

Ultrasonic Extraction, Gas Chromatographic/Mass
Spactrometrle Method! 72!

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method %

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

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

Ultrasonic Extraction, Gas Chramatographic/Mass
Spectrometric Method ™!

1) Cigestion, Flame Atornic Absorption Spectrometric
Mﬂhod:l!l]

2) Digestion, Inductively Coupled Plasrma Methad™
\itrasonic Extraction, Gas Chromatographic/Mass
Spactrometric Method! ™2

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method %

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!249

1) Ultrasonic Extraction, Gas Chromatographic
Method! 44!

2) Ultrasonic Extraction, Gas Chramatographic/Mass
Spectramettic Method!*#9

Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method™ 21

Purge and Trap, Gas Chromatographic/fass
Spectrometric Methad! 172!

Purge and Trap, Gas Chromatoers,
l Spectrometric Metheg!H 3% E,'ym_

ic/Mass

15 Benzolgh,lperyens...

31 Chlarofarm,.,
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31

32

33

35
36

37
38
3%

41

az

Chloroform

2-Chlorophenal

Chromiurn

Chrarmium (1)

Chramium (V)

Chirysene

Cyanide
24D
boo

DoT

Dibenzla hianthracene

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!

Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method! 52

1] Digestion, Flarme Atomic Absorption Spectrometric
Method ™4

2) Digestion, Inductively Coupled Plasma Method™¥
1) Digestion, Flarme Atarmic Absorption Spectrometric
Method; Alkaline Digestion, Calorimetric Method;
Calcutation #1510

2} Digestion, Inductively Coupled Plasma Method;
Alkaline Digestion, Colorimetric Method;
Calculation™ #1318

Alkaline Digestion, Colarimetric Methad™®*!

1) Ultrasonic Extraction, Gas Chromatographic
MEthodEm”]

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spactrometric Method 1

Extraction, Distillation, Colormetric Method 2%
Ultrasanic Extraction, Gas Chromataographic Methed™
1) Uttrasonic Extraction, Gas Chromatographic
Wethad!!h22

2) Ultrasonic Extraction, Gas Chramatoeraphic/Mass
Spactrametric Method"2¢

1} Ultrasonic Extraction, Gas Chromatographic
Method92!

2} Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method "2

1) Ultrasonic Extraction, Gas Chromatographic
Method! &

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method! %4

1) Ultrasonic Extraction, Gas Chromatographic
Methor 03

2} Ultrasanic Extraction, Gas Chromatographic/Mass
Spectrometric Methud““"‘%fw‘»:l |

43 Di-n-butyl phthatate...
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61

62

63

64

65

66

a7

6

69

T0

24-Dinitrophenal

24-Dinitrotoluene

2, 6-Dinitrotoluens

Di-n-Octyl phthalate

Endaosulfan

Endrin

Ethylbenzens

Fluoranthene

Fluoreng

Heptachlor

Heptachlor epoxide

Ultrasonic Extraction, Gas Chromatographic/hass
Spectrometric Method!?2

Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method 924

Ultrasonic Extraction, Gas Chiomatographic/Mass
Spectrometric Method %24

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

1) Ultrasonic Extraction, Gas Chromatographic
Method! e

2} Ultrasomic Extraction, Gas Chramatoeraphic/Mass
Spectrometric Method!'t24

1) Ultrasonic Extraction, Gas Chromatographic
Methag*#

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method 42!

Purge and Trap, Gas Chromatagraphic/Mass
Spectrometric Method!

1} Ultrasonic Extraction, Gas Chromatagraphic
Method 02!

2) Ultrasenic Extraction, Gas Chromatographic/Mass
Spectrometric Method!'®#!

1) Uttrasenic Extraction, Gas Chromatographic
Method!e-24

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!!'24

1) Ultrasonic Extraction, Gas Chromatographic
Method™0#

2) Ultrasanic Extraction, Gas Chromatographic/Mass
Spectrometric Method 12!

1} Ultrasonic Extraction, Gas Chromatagraphic
Methed!22

-2) Ultrasonic Extraction, Gas Chromatagraphic/Mass
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45

ag

a7

50

51

52

53

54

55

56

57

58

59

Di-n-butyl phthalate

1,2-Dichlorobenzens

1,3-Dichlorobenzene

1,4-Dichlorchenzens

33" -Dichlorobenzidine

1,1-Dichloroethane

1,2-Dichloroethane

1,1-Dichlaroethylens

cis-1,2-Dichioroethylene

trans-1,2-Dichloroethylene

2.4-Dichloraphenaol

1,2-Dichlorpopane

1,3-Dichioropropane

13-Dichlorcpropens

Dilehdrin

Diethyl phthalate

2 4-Dimethylphenal

Ultrasanic Extraction, Gas Chromatographic/Mass
Spectrometric Meathod 92

Puree and Trap, Gas Chromatographic/Mass
Spectrometric Method! 225

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method2#%

Purge and Trap, Gas Chrormatographic/Mass
Spectrometric Methag!*

Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!22

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!22

Purge and Trap, Gas Chromatagraphic/Mass
Spectrametric Method >

Purge and Trap, Gas Chromatographic/Mass
Spectrametric Method!'%%7

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

Furge and Trap, Gas Chromatographic/Mass
Spectrometric Method'##%

Ultrasonic Extraction, Gas Chrormatagraphic/Mass
Spactrometric Method! %22

Purge and Trap, Gas Chromatagraphic/Mass
Spectrometric Method!'#2!

Purge and Trap, Gas Chromatographic/Mass
Spectromatric Method! >

FPurge and Trap, Gas Chromatographic/Mass
Spectrometric Method!+*

1) Ultrasanic Extraction, Gas Chromatographic
Method 1%

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectromaetric Metha 1]

Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!*#

Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method 17261 2yl J

60 24-Dinltrophenol, .
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T2

73

7%

75

T8

78

79

a0

81

Spectrometric Method ™2 <yv

T1 Hexachlorobenzene..,

Hexachlorobenzens

r-Hexane

O-HCH

Y-HCH

Hexachloroethane

lsaphorone

Lead

Manganese

Hexachlora-1,3-butadiens

Hexachlorooyclopentadiena

Indenoll,2,3-cd)pyrene

1} Ultrasonic Extraction, Gas Chromatographic
Methed! 022

2} Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Methad 92!

Purge and Trap, Gas Chromatographic/Mass
Spectromitric Mathiog!2#

Puree and Trap, Gas Chromatographic/Mass
Spectrometric Method

1} Ultrasonic Extraction, Gas Chromatographic
Method!®#2

2) Ultrasenic Extraction, Gas Chromatographic/Mass
Spectrometric Methad!'

1) Ultrasonic Extraction, Gas Chromatographic
Methed!94)

2} Ultrasonic Extraction, Gas Chromatagraphic/Mass
Spectrometric Method 02

1) Ultrasonic Extraction, Gas Chromatosraphic
Methodlit22

2) Ultrasonic Extraction, Gas Chromiatographic/Mass
Spectrometric Methad %

Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method "™

Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method! 928

1) Ultrasonic Extraction, Gas Chromatographic
Method1024

2) Ultrasonic Extraction, Gas Chromiatographic/Mass
Spectrometric Method™24

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

1) Digestian, Flame Atomic Absorption Spectrometric
Method ™

2) Digestion, Inductively Coupted Plasma Method™ 2
1} Digestion, Flame Atomic Absorption Spectrametric
Method!™

2) Digestion, Inductively Coupled Plasma Method” oy

B3 Mercury..,
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Palychlarinated Biphenyls

- Aroclor 1016

-Araclor 1221

- Aroclor 1232

- #roclor 1242

- Araclor 1248

-Aroclor 1256

-Arocler 1260
Polychlerinated Biphenyls

- 2-Chlorabiphenyl

- 2,3-Dichlorabiphenyl

- 2,2,5-Trichlerobiphenyl

- 2,8 5-Trichiorobiphemnyl
-2,2'3 5 -Tetrachlorobiphenyl
- 2,255 Tetrachlorobiphenyl
- 23 4 4 Tetrachlorobiphenyl
-22345-

1) Ultrasoinic Extraction, Gas Chramatographic
Methad!"#!

2) Ultrasonic Extraction, Gas Chromatoeraphic/Mass
Spectrometric Method! ™2

Ultrasonic Extraction, Gas Chromatagraphic Methg EI[’”_;?
v

-
A ARy ATl
83 | Mercury 1) Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method'*®
2) Digestion, Inductively Coupled Plasma Method™
3) Thermal Decomposition Armalgarmation and Atomic
Absorption Spectrometric Method!™®
Bd | Methanol Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!7%
85 | Methoxychlor 1} Ultrasonic Extraction, Gas Chromatagraphic
Method
2} Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method ™2
86 | Methyl brarmide Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method 29
B7 | Methylene chloride Purge and Trap, Gas Chromatographic/Mass
Spactrametric Method!##%
88 | 2-Methylphencl Ultrasonic Extraction, Gas Chramatoeraphic/Mass
Spectrometric Method! 022
8% | Z-Methylnaphthalens Ultrasonic Extraction, Gas Chromategraphic/Mass
Spectrometric Method "2
90 | Methyl tert-butyl ether Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method 72
91 | Naphthalens 1) Uttrasenic Extraction, Gas Chromatoeraphic
Methad!t%#
2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!! 024
32 | Nickel 1) Digestion, Flame Atomic Absorption Spectrometric
Method*
2) Digestion, Inductively Coupled Plasma Methad™
93 | Nitrchenzene Ultrasanic Extraction, Gas Chrormatasraphic/Mass
Spectrometric Method"
94 | N-Nitresodiphenylamine Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!"*2%!
95 | N-Nitrosodi-n-propylamine Ultrasenic Extraction, Gas Chromatoeraphic/Mass
Spectrametric Method® Sy
96 Palychlarinated Biphenyls..,
o
iy mInAY el
2238556
Heptachlorobipheryl
-22354455 6
Monachlorobiphenyl
97 | Pentachlorophenol Ultrasonic Extraction, Gas Chrormatographic/Mass
Spectrometric Method 024
98 | Phenanthrene 1} Ultrasonic Extraction, Gas Chromatographic
Method! e
2} Ultrasenic Extraction, Gas Chromatographic/Mass
Spectrometric Method! 7%
99 | Phenol Ultrasoric Extraction, Gas Chromatoeraphic/Mass
Spectrometric Methad! 828
100 | Pyrene 1) Ultrasonic Extraction, Gas Chromatographic
Methog!?#
2) Ultrasonic Extraction, Gas Chromztographic/Mass
Spectromietric Method" 144!
101 | Selenium 1} Digestion, Hydride Generation/Atornic Absarption
Spectrometric Method™
2) Digestion, Inductively Coupled Plasma Method ™
102 | Sitver Digestion, Inductively Coupled Plasma Method ™
103 | Styrene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!'2
104 | 1,1,2,2-Tetrachlorcethana Furge and Trap, Gas Chromatographic/Mass
Spectrametric Methad! 7
105 | Tetrachloroethylene Purge and Trap, Gas Chromatoeraphic/Mass
Spectrametric Mathod! 22
106 | Toluene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method29
107 | Toxaphene Ultrasanic Extraction, Gas Chrornatographic Method! %22
108 | TRH (CoCy) 1) Purge and Trap, Gas Chromatographic Method™21
2) Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method"**
105 | TPH (Cop-Cia) Ultrasenic Extraction, Gas Chromatoeraphic Method!?#1!
110 | TPH (Cope-Cas) Ultrasenic Extractlon, Gas Chromatoeraphic Method! 021!
111 | 1,2 4-Trichlorobenzene Purge and Trap, Gas Chrarmatographic/Mass

Spectromatric Method™ ! ’;;,\,w\:)«

112 1,1.1-Trichloroethane..,

Pentachlorobiphenyl
-2,28.5,5-
Pentachlorobiphenyl
-2,3.34.6-
Pentachlorobiphenyl
-272344' 5.
Hexachlorobiphemyl
-2234,55-
Hexachlorobiphemyl
-2.2.355'6-
Hexachlorobipheriyl
-2244'55"-
Hexachlorobiphemyl
-22,334485
Heptachlorbiphenyl
-2234455-
Heptachlorobiphenyl
-2,2,384.56
Heptachlarcbiphenl
2234556,
-mo-
iy ERETET GERsd
112 | 11,1-Trichloroethane Puree and Trap, Gas Chromatoeraphic/Mass
Spectrometric Method!?#
113 | 1,1 2-Trichloroethane Furge and Trap, Gas Chramatographic/Mass
Spectrometric Methad! 4%
114 | Trchloroethylene Puree and Trap, Gas Chromatographic/Mass
Spectrometric Methad 22
115 | 2.4.5Trichlaorophenaol Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Methog! o2
116 | 2.4.6-Trichlorophenol Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!'%%
117 | 1,3,5-Trimethylbenzens Purge and Trap, Gas Chromatographic/Mass
Spectrometric Methad! %™
118 | Vanadium Digestian, Inductively Coupled Plasma Method ™
11% | Vinyl acetate Purge and Trap, Gas Chromatographic/Mass
Spactrometric Method 2
120 | Vinyl chloride Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method 7
121 | m-Xylene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method/ 2%
122 | o-¥ylene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method! %
123 | p-Xylene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method#4%
124 | Xylene (Total) Purge and Trap, Gas Chrarmatosraphic/Mass
Spectrometric Methad %
125 | Zinc 1} Digestion, Flame Atomic Absorption Spectrarmetric
Method ™1
2) Digestion, Inductively Coupled Plasma Method™ ¥
v o
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