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right solutions.

semaaiesileflélunisiasieyt / uaaey Rpbepies
Calibrated Freq. Calibrate
Sample Name Parameter Equipment Name ID No. Next Cal
Date (Months)

Stack Total Hydrocarbon as Methane  |Pitot Tube BKK_FS0560 8-Jan-24 8-Jul-24 6
Stack Total Hydrocarbon as Methane  |Flue gas Analyzer RYG_FS0565 13-Nov-23 12-Nov-24 12
Stack Total Hydrocarbon as Methane [Field Rotameter RYG_FS0197 1-Apr-24 30-Jun-24 3
Stack Total Hydrocarbon as Methane |Total Hydrocarbon Analyzer RYG_ENQ0Q38 10-Aug-23 10-Aug-24 12
Stack Total Hydrocarbon as Methane |FID Analyzer BKK_FS0758 3-Jan-24 3-Jul-24 6
Ambient Total Hydrocarbon as Methane |Total Hydrocarbon Analyzer RYG_EN0038 10-Aug-23 10-Aug-24 12
Ambient Wind Speed / Wind Direction Wind Speed / Wind Direction RYG_FS0545 21-Jul-23 21-Jan-25 18
Workplace  [n-Hexane Field Rotameter BKK_FS$1006 1-Apr-24 30-Jun-24 3
Workplace  |n-Hexane Field Rotameter RYG_FS0199 1-Apr-24 30-Jun-24 3
Workplace n-Hexane GC-FID BKK_ENO0126 21-Apr-23 21-Oct-24 18
Noise Leq 24 hrs Sound Calibrator RYG_F50496 26-Jan-24 25-Jan-25 12
Noise Leq 24 hrs Sound Level Meter RYG_F50024 25-Jan-24 28-Jan-25 12
Noise Leq 12 hrs Sound Calibrator RYG_FS50215 20-5ep-23 20-Sep-24 12
Noise Leq 12 hrs Sound Level Meter RYG_FS0614 5-Jan-24 4-Jan-25 12
Noise Leq 12 hrs Sound Level Meter RYG_FS50612 5-Jan-24 4-Jan-25 12
Noise Leq 12 hrs Sound Level Meter RYG_FS0617 12-Jan-24 11-Jan-25 12
Noise Leq 12 hrs Sound Level Meter RYG_FS0017 22-Jan-24 21-Jan-25 12
Noise Octave Band Sound Calibrator RYG_FS0215 20-Sep-23 20-Sep-24 12
Noise Cctave Band Sound Level Meter RYG_Fs0614 5-Jan-26 4-Jan-25 12
Noise Octave Band Sound Level Meter RYG_FS0612 5-Jan-24 4-Jan-25 12
Noise Octave Band Sound Level Meter RYG_FS0617 12-Jan-24 11-Jan-25 12
Noise Octave Band Sound Level Meter RYG_F50017 22-Jan-24 21-Jan-25 12
Noise Noise Dose, TWA Dose Badge Reader RYG_FS0211 15-Dec-23 14-Dec-24 12
Naoise Noise Dose, TWA Dose Badge Reader RYG_FS0212 18-Aug-23 18-Aug-24 12
Noise Nolse Dose, TWA Dose Badge Reader RYG_F50440 29-Jan-24 28-Jan-25 12
Heat Heat Stress Heat Stress Monitor RYG_FS0217 8-Jan-24 7-Jan-25 12
Heat Heat Stress Heat Stress Monitor RYG_F50220 11-Jan-24 10-Jan-25 12
Rayong Lab  |pH at 25 % pH meter RYG_EN0183 19-Jan-24 19-Jan-25 12
Rayong Lab  [BOD DO meter with Sensor RYG_EN0032 24-Jul-23 24-Jan-25 18
Rayong Lab  |BOD Incubator RYG_ENO154 29-May-23 29-Nov-24 18
Rayong Lab  |COD Spectrophotometer RYG_ENO037 18-Sep-23 18-Mar-25 18
Rayong Lab  [Total Suspended Solids Electronic Balance RYG_EN0002 22-Feb-24 22-Feb-25 12
Rayong Lab  |Total Suspended Solids Hot Air Oven RYG_EN0010 21-Mar-24 21:5ep-25 18
Rayong Lab  |Total Dissolved Solids 180°C Electronic Balance RYG_EN0002 22-Feb-24 22-Feb-25 12
Rayong Lab  [Total Dissolved Solids 180°C Hot Air Oven RYG_ENOO10 21-Mar-24 21-Sep-25 18
Rayong Lab  |Oil & Grease Electronic Balance RYG_ENO002 22-Feb-24 22-Feb-25 12
Rayorig Lab  |Oil & Grease Hot Air Oven RYG_EN0213 21-Mar-24 21-Mar-25 12
Rayong Lab  |Oil & Grease Water Bath RYG_ENOO61 21-Mar-24 21-Sep-25 18
Rayong Lab  |Temperature pH meter RYG_F50392 18-Jan-24 18-Jan-25 12
Rayong Lab  |Chloride pH ISE Meter RYG_ENO152 14-Dec-23 14-Dec-24 12
Water Lab Total Organic carbon TOC Analyzer BKK_ENO066 11-May-23 11-May-24 12
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Type S Pitot Tube Calibration

Date Calibration  8-lan-24 Due Date 8-Jul-24
Pitot ID BKK_FS0560 Inclinometer ID BKK_F51131
Pitot SN - Vernier ID RYG_F50539
E“_’ Parameter | Value Allowable Range Check
= al 0.6 -10°< al<+10" oK
a2 14 -10°< az< +10° oK
B1 -2.3 5°< Bl<+5° 0K
ﬁ: Bz 05 5" < Ba<ss” oK
%I = 2
13 - -
- Z=Atany | 0017 7 £0.125" oK
=Atan8 | 0020 W <0.031" oK
%—, M Dt 0311 | 0.188"t00.375" oK
A/2Dt 1415 | 1055 PA/Dts 15 oK
e A 0.88 21Dts As30t oK

Certify that pitot tube/porbe meets or exceeds all specifications,
crieria and/or applicable design features and is hereby assigned a pitot tube

certification fact of 0.84 . See 40 CFR Pt. 60, App. A,EPA Method 2,

Salsit Thoigar phoet

Calibrated by :

{Mr, Saksit Phaisanphisut )
RYG Field Services Scientist (4}

Approved By :

Nlliprs Tagammry

( Mr.Natthapol Jiengwareewong+ |

RYG Fleld Services Specialist (1)

FORMNO.: F 06-124 REVISIONNO.:0 [SSUE DATE: 25/12/23

ENTECH

Calibration Certificate

o =
g
Certificate No: 6 650705
Date of issue : 14-Nov-23
Instrument description @ Flue Gas Analyzer — - o —
Instrument model : Testo 340 /JS;/M? i
Control unit serial no. P - ' . I
Instrumentserialne, 1 63119028
IDno.orcantrolno. 1 RYG_FS0565 ' . |
Manufacturer t TestoSE 8 Co.
Probe description by 7S e R lEIlII 24 {
Probe model :
Probe serlal no. 5
Custamar rarrie ALS LABORATORY GROUP (THAILAND) CO,,LTD.
Customer address P14 40, Road, Khwaeng Khet Suan Luang,

Parameter of calibration :  Gas Calibration{Oxygen 2:498,10,04,21.02 %vol, Carbon Manaxide B0.14,302,1003 ppm,
Nitric Oxide 30.01, 151.5, 322.5 ppm, Sulphur Dioxide 50.36, 100.8, 600.8 ppm)

Condition of UUC. i Used
Ambient condition i+ Allof the Measurment ware caried out the stabiized labotary
Temperature  : 23 25 °C
Hamidity £ 55 % 15 %RH
Calibration place P 17/121 S0l Ngamwongwan 47 Yaek 48, Toongsonghong, Laksi, Bangkok 10210

was callbrated by comparison with Standard gas mixture according

to calibration Work Instruction no. WI-CL-28-C

mmmwumwm;m:mwwmydm

Mitiphed by coverage factor k=2, wivch for &

to & coverage probabilty of 95%,

Maﬁmsmmzmmmmm

Entech Industrial Solution Co.Ltd,

International System of Units (S1),
Date of calibration : o 13Hov23
Mr. Kwanchal Khamdoung Mrs. Nongluck Wongsstiee
Callbration Technician Technical Manager
FMCLO9-C Rev.8 Page1of3

Isued Date 26/02/16

17121 Soi Nenmwongwan 4T Yavk 48, Toonesonehon. Laks, Bangkok 10210 THAILAND Tel 0-2770 B8B8 Calratondeniechon i

TaxID C105536035501  www.entech co th

ENTECIH

wre s ;,A‘

Standard References (Table 1)

Calibration Certificate g&

Certificate No.: G 660705

ENTECIHH

hewe | rab

Calibration Results (After adjustment) (Table 3)

Calibration Certificate &

Certificate No.: G 660705

Standard Cartificate No. Vendor Due date
Oxygen ( 02 } 2.498 % Vol 4219/21 Linde 30-5ep-25
Oxygen ( 02 } 10.04 % Vol CG-0153-21 Nimt 18-Nov-26
Oxygen ( 02 ) 21.02 % Vol €G-0091-22 Nimt 10-Feb-27
Carbon monoxice ( CO ) B0.14 ppm CG-0040-22 Nimt 14-Feb-27
Carbon monoxide ( CO } 302 ppm 1915/23 Linde 16-Jun-25
Carbon maonoxice ( €O ) 1003 ppm 2564/23 Linde 10-5ep-25
Nitric Oxide ( NO ) 30.01 ppm CG-0014-23 Nimt 19-Feb-25
Nitric Oxide ( NO ) 151.5 ppm 0161/23 Linde 22-Jan-25
Nitric Oxide { NO ) 322.5 ppm 1974/23 Linde 17-Jul-25
Sulphur Diowide ( SO2 ) 50.36 ppm 2004/23 Linde 17-Jul-25
Sulphur Dioxide ( 502 ) 100.8 ppm 3507/22 Linde 09-Now-24
Sulphur Dioxide ( SO2 ) 600.8 ppm 2003/23 Linde 17-Jul-25
Measured room conditions
Temperature @ 224 °C  Humidly 678 SRH Pressure 1010.2 mbar
Calibration conditions
Gas Temperature "C  Fowrate : 60D mijmin  Gaspressure 1017.2 mbar
Calibration Results (Befor adjustment) (Table 2)
- " Standard Maan of — Uncertainty
Values e (21
02 (%vol) 2,498 244 -0.058 0.15
02 (%Vval) 10.04 9.96 -0.08 .20
02 (%vol) 21.02 213 o 0.30
€O (ppm) B0.14 86 5.86 a0
€O (ppm) 302 ElL 16 60
€O (ppm) 1003 1049 6 12
NO (ppm) 30.01 27 301 5O
NO {ppm) 1515 148 35 80
NO (ppm) 3225 309 135 12
502 (ppm) 50.36 52 1.64 60
502 (ppm) 100.8 103 22 60
502 (ppm) 6008 604 32 13
FM-CL-D9-C Rev.§ Page 2013 Issued Date 26/02/16

Entech Industrial Sokution Ca,Ltd,

1T 127 50 Ngamwongwan 47 Yook 48. Toony

rigrong. Laks. Bargion 10210 THALAND Tel O-2776-B888 Caltrationtlontect. to th
0 0106636035501  wwwentoch oo it

Standard Mean of Uncertainty

Parameter of Standard . = Error s
02 (%Vol) 2438 244 -0.058 015
02 (%Vol) 10.04 9.96 0.08 0.20
02 (%vol) 21.02 2113 0.11 030
€0 (pom) 80.14 B1 0.86 30
€O (ppm) 02 302 0 60
€O (ppm) 1003 1001 -2 1
NO (ppm) 30.01 32 199 BO
NO (ppm) 1515 153 15 80
NO (ppm) 325 e s 12
502 (ppm) 50.36 52 1.64 60
502 (ppm) 100.8 103 22 60
502 (ppm) 600.8 604 32 13

Remark : 1 cmai/mal = 1 %vol. 1 pmolimel = 1 ppm,
End of Report

FM-CL-09-C Rev.8

Entech Industrial Solution Co.l.td,

Pogedofd

Issued Date 26/02/16

17121 Sol Neamwongwan 47 Yack 48, Toongsonehong. Laks Bangkok 10210 Th
Tax ) 0106636036601

8888 Calratonsontech oot
www.enloch oo I




J RYG_ENO0038
TEST REPORT
ALS ROTA METER CALIBRATION RESULT APRIL 2024 e mm———
Rotameter ID. Calibration Date Regression Result Coefficlant (R} CUSTOMER NAME - ALS Laboratory Gioup (Thalland) Co., Ltd. [u3w¥ tauonion waustmed nfu (Wsrwelny) $iife]
BKK_FS0585 25 Apr 24 Y =1.0022x + 2.25 0.9987 EQRIFMENT NAME < THC Analyzer
SRR oo 23 A2 e v MANUFACTURER _: HORIBA MODEL : APHA-370_|SERIAL NO + UASNGATH
BKK_F51008 TAEA iRt SaEh STANDARD GAS CONCENTRATION (PPM) :  506.1 PPM CYLINDER NO | CCT30373
BKK_FS1005 o1 Apr 24 T T CYUINDER PRESSURE (pslg) : 1,600 Psl CERTIFIED DATE | 12/05/2020
BKK_FS1006 01 Apr24 Y =1.1534x - 3.3241 0.0080 CERTIFIED BY : AIRGAS EXPIRED DATE : 12/05/2028
BKK_FS1007 25 Apr 24 ¥ = 1.1084% + 2.9017 0.9904 TESTRESIATS.
BKK_FS1017 04 Apr 24 ¥ =1,0213x + 01156 1,0000
BKK_FS1018 04 Apr 24 Y =1.0007x + 1.3833 0.9999 POINT NO JEST BE8
BKK_FS1019 04 Apr 24 Y = 1.0036x - 1.3381 1.0000 IDEAL |ACTUAL GH4| ERROR CFd seoR o | AGTUAR THC | ERRORITHC A EAACR Ty
BKK_FS1020 04 Apr 24 Y = 1.003x + 5.7656 1.0000 HLE 00 D20 210 = 0200 9.200 =
BKK_FS1021 04 Apr 24 Y = 1.0080x - 25,605 0.9926 d ip000 | dooso | 00500 | 080 10050 ] 0050 ne
BKK_F51022 04 Apr24 ¥ = 1.0037x - 103.66 0.0960 2 20000 | 20120 | 0120 | 066 | 20150 | 01%0 [ 0I5
BKK_FS1038 01 Apr 24 Y = 0.0800x + 11.357 0.9091 3 %0000 | 30110 | 0110 [ 037 X050 2050 017
BKK_F51040 01 Aprza ¥ =1.0121x- 19,203 0.0906 4 20000 | 40020 | €030 | 008 3 40030 1 003 908
BKK_FS1041 01 Apr2d Y =1.0176x + 1.4813 0.0006 AVERAGE (%) 0.39 937
BKK_F51042 01 Apr 24 Y = 0.9927x + 10.76 0.0895
BKK_FS1043 01 Apr24 Y = 0.9965x + 13,686 1.0000 o
BKK_FS1044 01 Apr 24 Y =1.1159% - 0.9354 0.9978 )
RYG_FS0187 01 Apr 24 ¥ = 1.0045x + 10.275 1.0000 - REVIEW Y Trariksll. —— i
RYG_FS0108 01 Apr 24 Y =1.0081x + 0.715 0.0888
RYG_FS01988 01 Apr 24 Y = 0.976x + 3.1407 0.0998 APPROVED BY o B T
RYG_FS0654 01 Aprad Y = 1.0354x + 0.3361 00068 # . slolas T
RYG_FS0655 01 Apr 24 Y =0.97Bx + 13,603 0.9091 pereblail / 8 W
RYG_FS0656 01 Apr 24 Y =1.0035x + 6.879 0.9998 ® =
RYG_FS0857 01 Apr 24 ¥ =1.0233x + 0.8908 0.9982 / i
RYG_FS0658 01 Apr 24 Y = 0.9905x + 9 8867 0.0096 g
RYG_FS0658 01 Apr 24 ¥ =0.9904x + 13.024 1,0000
SGK_FS0135 23 Apr 24 Y =1.0117x + 48833 1.0000 R T e S SR T mlmm
SGK_FS0136 23 Apr24 Y =1.0134x + 3.6467 1.0000
SGK_Fs0138 04 Apr 24 Y =1.0440x - 0.3684 0.0088
SGK_FS0139 04 Apr 24 ¥ = 1.0086x + 3.1267 0.0988
SGK_FS0140 04 Apr 24 Y =1,0028x + 7.5181 1.0000 qa l sl
SGK_FS0141 23 Apr 24 Y =1.1128x - 0.0618 0.9997 CALIBRATED AY:: o FOATE
SGK_FS0142 23 Apr 24 Y = 1.0136x + 2.4267 0.9099 CHECKED BY - 7‘{:‘“1 95’”“ o £ 25 iy
SGK_FS0143 23 Apr 24 ¥ =1.0036x + 8.3162 1.0000 AR AdSbcuaTes co. im, |
SFC#_ Framdeymmekmaneiiadiud ; domnfioindme , n H1516 , EMal com
Reviow By : Wicds Lo . Approved By : il 63/145,60/35-36 ouumannen 7,771 T s waynnenlueg nyannn 10600 T 02.8480812-13 Twanma 02 8681889
(Mr. Wichan Choanharat) (Mr.Sarayuth Jittranont)
Enviro Field Services Manager Assistant General Manager FO-EN-206 RO1/22-10-10
Page tof ALS Laboratory Group

|
CHECK LIST |
CUSTOMER NAME  : ALS Laboratory Group (Thailand) Co., Ltd, (u3t#h wouseiea wauprmed nfu (szwelng) §1rie)
EQUIPHENT NAME : THC Analyzer LS
MANUFACTURER - HORIBA MODEL : APHA-370 [semiaL no. : uasocTHe SN AR ERT
TEST VALUES
Callbration Data 3-Jan-24 q ] BKK_FS0758
NO. | THC Analyzer ( APHA - 370 UNIT BEFORE AFTER qulp Name FID Analyzer Manufacturer Basaline Mocon
1 [signal ( CHa ) mv 4.300) 42,4001 | Model 8000H Serial No. 0316EF0047
2 |signal (THC) mv 3.200) 60900 | Std.Gas Cone.(ppm) 182 Cylinder No. De78173
Temp °C , Standard Value  Ambient temp+(5°C1o15°C) 46.700) 50000 | e — e
3 |petector 3 P L i i b Certified Dats 27-Jun-18 Expired Dats 27-Jun-26
Prossure kPa , Standard Value : (mbient/1013x100-20)s4kP) 70.000) 70.100 | _— _
4 |ambient kPa current atmaspheric pressure 101.000 101.100) |
i oC , Standard Value : 390 °C to 430 °C az0a00] 421200 CALIBRATION RESULTS
rlifue
% kPa , Normal value - 8 kPa to 25 kPa 9.800) 9,600 T SON AESIETE
& |NMHC ¢ , Standard Value : 230 °C to 260 °C 201,800 245.100 Paint 1 e r
Ideal Actual r Error
7 [pczav v, Standard Value : 24V £ 05V 23900 23.900 T o T — T
8 |ocsy v, Standard Value : 5V £ 05V 5.000) 5.000 T = e 0‘30 >
5 [Bypass (Optional) | /min, Nemal value : 0.9 Limin = 03 Limin 2 I : i 053
10 |over Flow (Opticnal) L/enin, Standard Value : 0.8 L/min of Mote - | %) 021
11 |CHa Samping Reading PPM 3530 2.330| |
12 |NMHC Samping Reading PP 4.280] 1.150 | 200
180
13 [THC Samping Reading PP 8.810| 3.480) b
14 |zZero Gas CHA/THC PPM 0.21/020]  0.00/000 | e
15 |span Gas PPM 54.87/55.78] _a0.03/40.03) | 120 o
G |Gas HZ i 20 PSI 20| 20 | 100 4
Remark : Reference EX-EN-017-56 , Ambient HC Monitor APHA-370 Operetion Manual Page 181 80 4
Remark - { Ambeint lemperature = 5°C to 40°C } :: 1 o
1 —8— Actual
20
s 0
- Service Malntenance 0 20 40 60 80 100 120 140 160 180 200
upzfuamadniuns .
- i1 Calibration Zero/Span , Multipoint
wanisiniiunny Calibrated By Approved By
- duifey wdasmunsodniunmimsafaldnmund
CALIBRATED BY - L, oare
CHECKED BY WS nga: e (Mr.Aplalt Sing-ha ) (Mr.Sarayuth Jitiranont )
. o
Fleld Environmental Sclentiat (4] Asals!
IIPANATE ASSOCIATES €O, LTD, O] tant General Manager
foanrfoymmadwadaduiin : FiAhovinadinee , Tes 02,868 0812 4 15:16, E-Mall; Engineergjranatee com
(DU 63/14-15,67/35-36 MOUIWITINNL 7,7/4 uuieninus wuaadmiinas seunanening njane 10600 T 02-868-081 2-13 Twanna 02-866-1885 ALS Laboratory Group

FO-EN-207 f00/01-0B-13




Accredted colibration loborotory
JIRANATEE ASSOCIATES COLLTD SOAEC 170252017
NSC-TISHTIS 17025
Nanstes Auaciates Co_U1d OULISKATION 0267
GIHA15, 67/35-36
711, R, Wiatthagrs, Banghokyal, Air speed measurement loborotary
Banghok 10600 Thaand] Colfbration services degortment.
Tel. +6600680812 Cartificate Number
Mosile. 466863373453
Emad rac-cabbration@peanates. com
Web ste: wwe franatee.com CWS-00266
Page 1 of 2 Pages
MEASUREMENT ITEM : Cup anemometer LCakibrution procedure: N )
MANUFACTURER +Hovehm The cup anemometer was colibroled opoinst
MODIL/TYPE - Sensor: WS-02F Stondord air velocity transducer Bass92
Data logger; 110-Ws-250L-D (4 '
R i il igediiy meter model: DPM2500 in on tlage testascion of
M""' 5816 Effck-type wind tunnel with 500’ cross test
logger: ASA1 section area. The WI-CL07 bosed on EC 61400-
10 HUMBER < R P u:.wmw.emmh,gﬁmu Fart 12-
CONDITION AS-RECEIVED + Used tem Weaaimerraits
CUSTOMER < ALS Iaboratory group (Thakiand] Co, Lid.
104 Phatthanakan 40, Phatthanaksn Rd, Khwaeng Susn Luang,
Khet Suan Luang, Bangkok 10250 Thalland.
1111012023
12342023
210012023
follow: A"
no30 ©
15501150 HRH
1101010 hPa
{ distribution corresponds to o coverage probabilty
PLACE OF CALUBRATION nd f 4
Hbkten . e ‘has been determined n occardonce with the GUM
{ ‘Evoluation of measurement
0N EOMOTTIONS Wind ") 900 ) data - Guide 10 the expression of wacertainty in
ALY bt “"‘“"“'“""""'* el 00 om measurment
Diameter of moupting: - mm
Blocksge ite of test ob o
Preconditioning 24 hours st Spbient conditions.
r are (23.9)°C, 145.7) %AH and (1008.2) hPs.
TABULATION OF RESULTS:

The table on nest page give the measured values

v

Page2of 2 Pages

MEASUREMENT RESULTS *

Certificate Number

The cup anemometer, Unit Under Calibration (UUC) was exercise at 10 m/s for S minutes priet being performed. /s
105 m/s was ealeulsted by & standard sk veloclty transducer and above 5 m/s ta 30 mjs was calculated by 3 pial \ube with precision differential pressure

meter which was instalied 40 mm and 300 mm

from wind tunnel nozzle, UUC was instatled at center of the test section. The calibration was.

amedwtuﬂde'buﬂlI‘h.‘.r\dlm&mhhwdlmhlolimn“ﬂbuﬁmhmdlm mrdeMMWIMM

measurement uncertainties are reported in the table below.

Vas Temp. wind tunnel Temp. room Vo' Error
—) {9 i —imh) (/)
1023 2380 2380 [ 02
2078 2400 1% 18 02
3021 B 7390 8 02
4148 n92 1% L 02
500 060 nwn 48 02 o
599 388 150 58 %
703 250 150 68
816 250 00 79 i
508 2150 2380 89
1006 nm %0 98
1113 2350 2350 108 I 02
1241 278 ns0 120 01
1316 2350 350 12y s 03
1821 2356 1% 1 02
1518 2350 .90 150, 02
1636 2358 8.5 2160 % 03
o €I
Remaria \
3 !

" Welocty of standard N

Velochy of Unit Uinder Calibration C\ 1

PHOTO OF CAUBRATION SET-UP

.] Rapraved signatory evm
N]\C M. Parioys Bosncharoen
3\ Cakbration Department Manager
JRANATE ASTOLNTYN 0, 1T
il
CW“MWNNIMW!MMmlmln‘ﬁmm\'ﬂldmmh Uid, The cup anemometer shown may differ from the
calibeated one. Remark: The proportian of the set- up s ot 1 Tman
RANATY ASEXIATES O, LT
THIS CERTIFICATE OF CALIBRATION MAY NOT BE REPRODL N FULL REPRODUCTION HAS BEEN OBTAINED
IN WRITING FROM THE LABORATORY
Certificats Number
NAC —
Accredited collbrotion
JIRANATEL ASSOCIATES COLLTD 1SOAEC 17025:2017
NSC-TISTIS 17025 Puge 20l 2 Pages
Mranates Adsaciates Ca.ltd CALIBRATION 0357
L om s -
Petchiasem 7,771, g Watthapra, Banghokys, speed measurement leberatory A
Bangiok 10600 (Thadand) Colibration services deparment. MR ST
Tet- 46600480812 Certificate Number
Melite. « 6801999453 The wind direction sensor was cakibrated against standard rotary encoder by comparison method. During cakibration, the measurement was carried oul at 45°
Emai rac-cabbietion @ raates com intervals in dockwise a mwwmmummmmmmm The flow speed of wind tunnel (usually 5 m/s) is kept constant
Web wte www firanatee.com CWD-002-66 while the sensor is rotated around its vertical axis. The results of reported (n the table below.
CERTIFICATE OF CALIBRATION A spaed b O'm o
ms Degree (*) Degree (%) Degree (] Ty, &
10l 2 Pages - - -
Peat 45.000 2 3 o OIS
20.000 w 3 N
MEASUREMENT ITEM Wind Direction Sensor m y 135.000 EE]
MANUFACTURER : Novalymx direction wos coklvmied ogainst
MODEL/TYPE Samor We B3 Standord Rovary Encoder_modef, AXIQ0STS: 1000 w :
Data Iogger: 11DWS 254D DMO4-P3-5-UD In 00 close m-mx&- of el 225.000 m % 10
SERIAL NUMBER Sensor. WSO-ASS16 Irpe wie tuinncl WAIND el Nggus bt iction 270.0m m N TT
mmmaaxh«munmm \
Detx iogmc ARG Wind energy generotion hystems,— Port 12-1 315.000 a7 )] 10
10 WMo RYG_F50545 performance meosurements of electricity 360,000 359 10
CONOITION At-RECIVED Used itam producing wind lurbines, Morch 2017 was used a5
CUSTOMER < ALS laboratory group (Thakand) Co, Lid. & cokbvetion guideline .
104 Lusng, A e
Khet Suan Luang, Bangkok 10250 Thatand. |
‘ * Dwection of standard
RECEIVED DATE 111 Jul 2023 * Dieaction of Linit Under Callbration
MEASUREMENT DATE 21012023
1SSUE DATE 21 012023
| .
ENVIRONMENTAL CONDITIONS:
Ambient condition in the labaratory are as foliow: |
Temperature :230130 © Ussieialoty of
The reported uncertainty of measurement is
Relative Humidity 15504150 AR jiabricy oy .
Atmaspheric Pressure © 10104 10 hPa Wmhlwﬁﬂ-
coverage prodabiity
. dwwmﬁk neaudmrmmy
PLACE OF CAUBRATION + Eiffel-type wind tunnel of liranateg Associates Co, Ltd. has been determined n occordonce with the GUM
£ N “Evalustion of measurement
dota - Guide 1o the expression of uncertainty b
CALIBRATION CONDITION 900 om’ measurement’
'
e - B 1 masny AsoaamE . AT
- mm
0143 H 4
Preconditioning 24 hours st ambient conditions.
Messurement Condition { Theverage values during measurement are (23.8)C, (46.9) KAH and (1012 4] hPa.
TABULATION OF RESULTS:

The table on next page give the msssured valbes.

Calibrated by:
1 M. Sorawit Thithslad
0 Miss Hitrapom Lertigmphsl

kit cherbunbagsas

Dlmete f mounting e

«
a0

THIS CERTIFICATE OF CALIBRATION MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN OBTAINED

IN'WRITING FROM THE LABORATORY




63/14-15,67/35-36, Soi Pelchhasem?7,7/1, Petchkasem Rd,
¢ Wallhapra, Banghokyal, Banghoh 10600 Thalland.
NAC Tel: (66) 02-8680812413 Fax: (66) 02-B6BOBSO wwwiirsnatoe.com priBniiiidiony

CERTICICATE OF CAI IBRATION

Certificate No. : COT-038-66
Poge 1of2

Equipment Name: Data Logger with Temperature sensor
Manufacturer: Novalynx

Model: 110-WS-25DL-D

Serlal No.: A5816

ID No.: RYG_FS0545

Customer Raceived date: 11 Jul 2023
Name: ALS laboratory group (Thailand) Co., Ltd. Callbration date: 21 Jul 2023
Address: 104 Phatthanakan 40, Phatthanakan Rd., Issue date: 21 Jul 2023
Khwaeng Suan Luang, Khet Suan Luang, Banghok

10250 Thailand.

Reference Used During Calibration Callbration Condition
41.Standard Temperature Probe Model: STS-100 AS0Q, Temperature: (23£3)'C
Serial No,: 667682-09, Due date: 28 Mar 2024 Relative Humidity: (55+15)%
2.Digital Temperature Indicator Model: DTI-1000-A MK

1l, Serial No.: 671407-00591 Due date: 22 July 2023

Calibration Procedure Traceability

The temperature calibration was done by In-House The measurement results are traceable to the
calibration method as WICL-001 according to international system of units (S} through National
comparison methad with standard digital temperature Institute of Metrology Thailand (NIMT) Certificate
indicator and standard temperature probe. The number: TT-0038-23, Certificate number: ER-0092-
temperalure scale use was based on [T5-90, 22

Notad: The certificate is vaild only to the item calibrated on date and place of calibration.

Calibrated by
[} Mr. Sorawit Thachalad NAC Mr. Parinya Booncharoen

B2 Miss Jittraporn Lertsomphal Calibration Department Manager
O Migs Ruangrumpai Phoommit IHANATIE ASYOCIATIS €0, LTR

THIS CERTIFIGATE MAY NOT BE REPROCEDUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS
BEEN OBTAINED IN WRITING PROM THE LABCRATORY.

e
S

A=A,

63/14-15,67/35-36, Soi Pelchhasem7.7/1, Pelchkasem Rd, %‘

’/‘\‘;f
- Walthapra, Banghohysl, Banghok 10600 Thailend. Lo 4o
NAC Tel: (66) 02-8680812813 Fax: (66) 02-86B0860 wwwjiranatee.com CALRATION 0167

Certificate No, : CDT-D38-66

Page 20f 2
Result of Callbration:: 2 Without Adjustment [ With Adjustment
Calibration Range: 20-40°'C
Function;
This was with sensor Model: HMP8O S/N; T2320595.
Dimension : Diameter 12 mm. Length 80 mm,
Immersion Standard tig
Dapth Beading Reading Error Uncertainty
{mm) Q) Q e Q)
0 20.060 19.6 0.5 0.099
70 25,055 246 0.4 0.14
70 30.050 29.7 04 0.099
70 35.043 345 -0.5 0.009
70 40,036 395 0.5 0.099

UUC* : Unit Under Calibration
The reporied expanded uncertainty s based on standard uncertainty multiplied by a coverage factor k=2
providing a level of confidence of approximately 95%.

4 End of Certificate %

]
NAC

MRANATYS, AR o0 m

63/14-15,67/35-36, Sol Petchk 27, P Ad,
Walthapra, Banghokyai,Bangkok 10600 Thailand.
NAC Tel: (66) 02-8680812#13 Fax: (66) 02-8680860 www.jiranatee.com

CERTIPICATE OF CALIBBATION

Calibralion No. : RH-02072023
Pege 1 of 1 Pages

Measurement llem : Relalive humidily with dola logger
Manulacturer : Novalynx

Model/Tyne : 110-WE-2580L-0

Serial Number : ABB16

1D No : RYG_FS0546

Cuslomer : ALS laboralory group (Thalland) Co., Lid.

: 104 Phalthanahan 40, Phatihanakan Fd, Khwaeng Suan Luang, Khel Suan Lusng, Banghok
10250 Thailand.

Environmental Condition:
The messuremant was carried oul in on ambient lempersture of (26+3)°C, and ralstive humidity of (502 15)%.

Weasurement Melhod:
Unit Under Calibration (UUC) was calibraled by comparison method with standard chilled mitror hygromeler model: 1860
3 in the humidity generalor chamber lo delermine the errors.

Tracesbilily:

This instrumant was calibrated using standard equipment whose eccurscy ie lracesbility Whrough Nalional Inalitute of
Slandards and Technology lo the intcrnational aystem of unita (S vie MCS Calibrelion. Inc. Cerlificote number: 20926
601, Due date: Sep 26, 2024.

Measurement Date Jul 21, 2023
Isaued Dale : Jul 21, 2023

Measurement Results:

This equipmeni was connected with Indoor air quality piobe and Displayed (UR) on cisplay. Model: HMP60, Serlal num
ber: T2320506.

Calibration was performed In the range of 20%RH lo BO%MRH

The results of calibration are reporied in lable below.

Delermined Slandard psdmg VUG grussngs Error Unceriainty
(%RH) (%RH) (%AH) (%AH) +{%AH)
20 20.06 17.6 26 0.62
50 5023 46.6 37 081
80 8026 755 48 .61

Performed by

Mr. Sorawil Thachalad
B Miss Jittraporn Lertsomphol
[ Miss Auangrumpsi Phoommit

Approved Siguatory, .

Parinys Booncharcen.
Calibration Department Manager

NAC

RANNTIE. ATOCATYS

THIS CALIBRATION REFORT MAY NOT BE REPROCEDUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS
BEEN OBTAINED IN WRITING FAOM THE LABORATORY.

© 2022 by Agllent Technologles Agitent CrossLab Compliance Services
Certificate of System Qualification
e REVIEW BY

P OVED BY
System ID: CN11461066 ¢ !f
Organization Name. ALS Laboratory Group (Thalland) Co.. Lid, NExT AL DATE. 2H5ET
Organization Location: 104 Sol 40 Phalthanakan Rd,Khwang Suan Luang, Khet Suan Luang, Bangkok 10250
Date: April 21, 2023 3:26.38 PM
EQP Name: AgieniRecommended
EQP Revision. GC.02.52
Overall Qualification Status: Pass

€0S Logon Verification - GC

Logon: Sasnguthal Tarak
Ovarall CDS Logon Verification - GC Test Status
Pass.

System lnspection and Basic Safely and Operation
Name: 7880

Setpoint Status: Pass

Overall System Inspaction and Basic Safety and Operation Test Status
Pass

Inlet Pressure Decay

Name: 7890
Frant ssL

Sotpoint Status: Pass
Pressure; 250 psi

Pressure Change: 04 psi 15 minutes.
Agilent Recommended: >= .20 and <= 05

Dats: April 21, 2023 3.26:38 PM
System 10: CN11461068

Page 1123
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Quarall Inlst Pressure Decay Test Stalus Setpalnt Status: -
i e
2 Actual
] It Pressure: 228 |pu

Iflot Pressure Accuracy Accuracy: ﬁm pi

7860 = ! Agllent Recommended: - E-_"}:_z__‘i o -

i front st Overall Inlet Pressure Accuracy Test Status
Setpaint Status: lp“, e kSR :]

Setpoint Actual -
Inlet Pressura: Eiﬁ "_j psl 252 psi Detoctor Flow Accuracy
Accuracy: 0z pei Vg i TR T SRR S0
Agilent Recommaendsd: <= 1.2 C C_ L —— ~ R i S
Overall Inlet Pressure Accuracy Test Status | Solpoli Blatnt e T 7ﬁﬁ_.J

- I Flow Type el ]
! P ST Nk

Inlet Pressure Decay | i 1300 mimin Megsurad Flow: s Jmusmin

e o o ) B ) o ) Accuracy: 14 mLimin
) | | Agilent Recommended: < 3100 % selpolnt ( [30 mimin )

[ Limit s percentage of setpoint or 0.5 miminle, wiichever is largest.

Setpoint Status:
Pressute: Setpoint Status:
Prassura Change: oo ] o Tipé:
Agllent Recommended: >= |20 Selpoint:

e R T N - . . .
Overall Inlet Prescure Dacay Test Status N C Agllent Recommended:
e ] Limil s porcantage of setpoint or 0.6 miiminute, whichover Is largest,
Inlet Pressure Accuracy o l—;;'-’— —l
Nam: ) ~ [rea0 = P T ] Flow Type:

Back ssL T Setpoint: 0 |mmin
e . N
Aglient Recommended: = (25 mikmin )

LimitIs porcentage of setpolnt or 0.5 miminute, whicheve! s largest.

April 21, 2023 3.26:38 PM.

Date: Apr 21, 2029 3:26:36 PM
Explanion Systom 0: CH11461068
Page2/23 Poge 323
S0 palpmTehenienler Aaer Croaifh Cempihnm Birdicer ©2022 by Agllent Technologles Aghtent CressLab Complianca Sarvicos
Overall Detector Flow Accuracy Test Status S St ———
” - s Zone: ]
Detector Flow Accuracy Temperatura; IEY
i
Name: [re e Acouracy: i o
Bk  FD o : N Agiient Recommended: | estpointink (|- )
= ; 2y % setpolnt In K. { )
Setpoint Status: Pass. i T e e |
S SO —————| us:
Flow Tyge: Fuel __‘ Zone: ,_J .
Setpoint: 30.0 mbimin Measured Flow: |aor | mumin o
Accuracy: 07 |mUmin Temperature;
Agilent Recommendad: [= 108 | setpolnt (po imumio ) ¢ . e
Limit Is percentage of setpoint or 0.5 mminute, whichever Is largast. Agllent Recommended: (lar Tl
B T (a7 c: )
Setpaint Status: i_pm
T Overall GC Oven Temperature Accuracy Test Status
Flow Type: Oxidizer : 2 S "
i ‘ass
Satpoint: 400.0 Maasured Ficw: 398 mUmin - e
Accuracy: 1 | mumin GC Oven Tempetature Stability
Agltent Racommendec: <= (100 _Ixsvpdm ( Ei,b_' fmifmin ) s g T e
Limit is percentage of setpoint or 0.5 mliminuto, whichever is largest. . Name: |78 o o J
- o o Setpolnt Status: T
Setpoint Status: \Pn-
Flow Type: Maksup ] _I | Temparatura:
Setpoint: 260 mUmin Measured Flow: 246 | mumin ¢ | ¢ sy
Accuracy: o4 |mimin ’ | " Aglent Recommended: ‘
Agilent Recommended: Fa_' 10.0 % selpaint (|28 Imimin ) - o
= R - L Overall GC Oven Temparature Stabllity Test Status
Limit is percentage of setpoint or 0.5 m/minute, whichever is largest. : gttty iommiet b .
ass |
s i
Overall Detector Flow Accuracy Test Status =
B S = Scouting Run
|Pass | | e
| Tested Combination1 Front ssL 1 Front FID
GC Oven Temperaturo Accuracy | nfection Tower
: 76834 1
Nama: Neme: soccl MRS e St e o
Date: April 21, 2023 3:26:38 PM
System I0: CN114B1068 Date: Apr 21, 2023 3:26:38 FM
System ID: CN11461006

Page4/23
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Setpolnt Status:

Injection Volume on Column;

Ovarall Scouling Run Status
|Completed

Holse and Drift

Tested Cambinalion' Front ssL
Name:

Setpoint Status: b“

Base Signal: [z_: Jen

Agilent Recommended:
Status:

Overall Noise and Drift Test Stalus

|Pass

Injection Precision

Tested Combination Frent

Name: [7603A

Setpoint Status:

injection Volume on Column:

Area RSD:
Agllent Recommended:

Overall Injection Precision Test Status.

|Pass

Signal to Noise

Date: April 21, 2023 3:26:38 PM
System ID: CN11461066

Paga B/23

©2022 by Aglient Technoloples

Aplient CrossLab Compliance Services

Tesled Combinationt Front sst ! Front
Injection Tower

Narme: {7800

Setpolnt Status: [pass

Signal to Neise:

Agllant Recommended:

Overall Signal to Noise Test Status

Pass

Scouting Run

Tasted Combinalion2 Back ssL ! Back

FID

Injection Tower

Name: {7693

‘Setpoint Status:

Injection Volume on Calumn:

Overall Seouting Run Status
|Complatad o

Noise and Drift

Tested Combination2

Name:

Sotpoint Status:

Base Signal:

Agilent Recommendad:

Status:
Date: Apdl 21, 2023 3:26:38 PM
SystemiD: CN11461066

Page7/i23

©2022 by Agllent Technslogios Agilent CressLab Compliance Secvices

Overall Noise and Drift Test Status

|Pau

Injection Precision
Tosted Combiration2

Name:

Setpoint Status:
Injection Volume on Column:

Ares RSD:
Agilent Recommended:

i(;
Qverall Injection Precision Test Status

Pass

Signal to Noise

Tested Combination2 Back ssL 1 Back oM
Injection Tower

- fras0

Setpoint Status: ass o

Signal I Nelse: - T

Aglient Recommended:

Overall Signal to Nolse Test Status

Pass |
Date: Aprl 21, 2025 5:26:38 PM
Systam 1D: CA4a61066

Page 8/23

® 2022 by Aglient Technologles

Instrument Details
Purpose
This sostion describes the as found system confguration,

Detalls
Systam
System ID CN11461066
Manufacturer Agilent Tachnolagias
Name 7830
Flow Dats Input Manual Data
Temperalure Datn Input Manual Data cr Other Dala Logging
(. Testoe Combinationt
Injection Technique Injection Towear
Sampler [dentifier Sampler 2
Intet Front
Detector Front
LTM Included? No.

Tasted Combination2

Agilent GrossLab Compliance Services

Injaction Techniqus Injection Tower
Sampler Identifier Sampler 3
Inlet Back
Detector Back
LTM Included? Na
C samplert
Manulacturer Agilent Technologies
Type Tray
Name TBIA
Madel Number GA514A
Serial Number CN15380030
Flrmware Revision A11.01
Vial Heater Not installed
Date: gl 21, 2023 326:38 PN
o: CN11461088

Page 23
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S 2 Inlet 4
Manufach Aghent T i85
urer gilant Tachnaiog Manutacturer Agilent Technologies
Type Injectien Tower 000
Name TE3A ssL
Medel Number G4513A Lassiia Fronl
cati
Serial Number CN16280128 Carrier Gi Helium
rGas b
Firm, Ravislon A10.09
s Control Type: Electroniz Fressure Control (EPC)
Lemn Samese bjscicn Purged Inet Yes
Lozation Front
Inlet 2
Syringe Volume (L) 10 Manufacturar Agllent Technologies
Sumpiec3 " Name 7830
Manutacturer Aglent Tachnologlas ( S i
Typs. Injectien Tower Lecation Back
Name TEA3A
Carriar Gas Hallum
Modal Number G4513A
" Centrol Typa Electronic Prassure Control (EPC)
Serial Number CN16340103 Purged Inket s
Firmware Revision A10.08 Debsaioe 1
ol
Usage Sampie njaciion Manufacturer Agilent Technologies
Location Back Neme 7850
Syringa Volume (uL) 10 Type FiD
Mainframe 1 ad Capillery
Manufacturer Aglient Technologies
Control Type Electronic Pressure Centrol (EPC)
Name 7890
( g Location Front
Modal Number G34404 -
Makeup Gas Nitragen
Serlal Numbar CN11461066 Da 2
Firmware Revision Version 4.27 Manufacturer Agilent Technologles
Oven Type Standard Name 7800
Type FID
Adapter Caplliary
| Conlral Type Electronic Pressure Control (EPC)
| Location Back
| Makeup Gas. Nitrogen
[ April 21, 2023 3:26:38 PM !
System 1D: CN11461068 | Date: Aprll 21, 2023 3:26:38 PM
System 10: CN11461066
Por i - Poge 11/23
oge
s B Crovalek gunplonce Sariiosd © 2022 by Agilent Technologies Aglient CrossLab Compliance Services
Electronic Signature
Purpase Unar Name: ssenguthalisiak Syshorn W} CH1IA01068
This signature page was created and published because the ACE sign-off action was executed, which is valid for the antire document, Hestnsme: LARTOR CoAsROMY PSRN T
Including attachments, The ACE sign-off is an that reguires two distingt unique username GC-4_BKK_ENO127_ALS Transuctien log
. The Agilent who has delivered the meaning and of an
eloctronic signature. As a trained official oparater, the Aglient representative has & uniqua password and logon 10 Becess AGE and Tima Trarancian  Acthity Typa of Transaction Optionsl formation
sign th (Ciher e-signalures can ba applied to ihis documant using a Document Content Management or clher | :
suitable method defined In your data access and conviol procedures.) | A TR A e ww—— iy
Aprl 21, 2023 11:21:36 AM. Stat Corfgurmtion  Session ione.
ApHl 21, 2023 11:21:30 AN Aust Etiament Licarsing Ut is Norgaying snd does
ot e an uriosk code
Detalls Apdil 21, 2023 112204 AN Aud. Eqplosded Setsion ECP detabs for primary
tannies (0]
Full Name of Signer: Saenguthai Tarak Fia patn:
. - [PretoceiPacka/De/Corigurat
Logged On User Name: ‘saenguthal.tarak@non. aglient.com ( iy
Signature Creation Date: April 21,2023 . EQP Flo Hamo.
10c.02.52 0001, EQP Namo
Reason for Signatura: Execuled protocol and published this original version of document
ool Revision {0c.02.87)
Ap21, 2023 112206 AM End Contgurstion  Swasion Nana
Aprl 21, 2023 V122 H AM Slad Quakicatne Susslon oo
Api 29,200 214 AM St Exacurion COS Logon Vertieaton- 0C :  Nane
Regulatory Disclaimer - Cussilative tast
This document provides & protocol to verfy and recotd instument corfiguration and evidence of proger opertion. Il hss bean prepared from our ASIZ1, 2003 112014 AM End Execuion cmm\.r:mm.ac Fun Count: 1
of applicable well The documant Is designed 1o provide an important component of a complete )
Validati hmmmuhhm:mm:mnmm Agient Technoiogles makes no ANEL 2 MR bt i By it ord Batly  Hond
Ppromisos of representations s to its suficiency for mny specific reguisicry program. w’“‘,ﬂ‘k'm'
‘ wasociated.
ApA1 21,2027 112335 AM End Execuon Sysiom nspeckon and Baske  Rur Count - 1
Warranty | ‘Salety a0 Operation - 7080; -
| Quative Ton- Na seipoinis
Agent Tachnologles makes no warranty of any kind 1o this meterial including but not imited ta, e mplad warsnbies or merchanabily and finess for | (C assecated
& particular purpose. Aglient herein or for incidertal or | .
Nkl o s e el | Apl 21,3020 112337 AM S Exocuten :lzr::::onr-me Noow
| 8 25.0pal- L % 2.0 psl s
<= 08pal
Page i1t
Date; Aori 21, 2023 3:26:38 PM
System ID: CN11461008 ¥ Date: Apdl 21, 2023 3:26:38 PM
System ID: CN11461068
Page 12/23
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User Name: s senguthal tarsk
Hastrame: LAPTGP-CQISKOMY

6.6_BIKK_ENO121_ALS Transastion log ¢

Aglient CrossLab Compllance Services

Systern o: CHI1461856.
Print Date: April 21, 2023 3:26:40 P

©2022 by Agllent Technologies

User Narm: saengutkalaarok
Hosiname; LAPTOP £OLSKOMY

0C-6_BKK_ENO127_ALS Traruacion lag :

Agllont CrossLab Compliance Servicas

Syslem W CNI1AS1065.
Prim Date: Apii| 21, 2023 3:26:40 PI

Time Tansaction  Activily Typeof Transaction Gptloralinforrmation by P — —— S ietmaian
Strte. Parformad State Parformed
bbb oldol D EAaLPWArRSTRN T . R 0 L Aol 21, 2020 12526.AM Slart Exccaen Detectcr Fow Acourasy - Frarl Nonw
8L - Prassuro Contclod 1ot s s
~5:280pel- L n-20 palang ,
Umin - L <= 10.0% selpoint
<= 08pd "“
Al 21,2073 112540 AW Aust Deta Oatoctor Fow Accurncy - Front ManslDats Envey
Aol 21,202 12404 AW St Exeruton et Prossure Accvmcy - Fronk Nona el i
R Py Cortmid Ml mmin « L < 10.0% setpeint
5260l L e 12080
28 Exozion Gotaston Flow Aceuruzy - Frord Rn Ceurt 1
Apel 71,2023 112408 AM. Ened Execullon ot Frossure Ascutacy - Frant Run Ceunt: 1 A 21,088 A T2RR A Eed m--'r;un-wmuuf&m.n
5L - Prassure Contolind ot el
S5 260psl-Li<e 1.2psl (
- Aprl 21, 2323 11:26:44 AV Stant Exegulion Delector Flaw Accurasy - From  Nona
Ao 21,2023 112411 A St Exotulion el Prassura Ducay -Back Koo sl g
S Prevns i i+ L: <= 10,0% g lpsint
= §:25.0psl - L: >=-2.0 psi wrd
<=05pw ApFI 21,2023 11:28:01 AM Auil Daw Dotactce Flaw Aceuacy - Fronl - Mamsi Dala Enry
FIO: - Type : Maksup - . 25.0
Aprdl 21,2023 11:24:43 AN End Exesution Iniel Prassure Decay - Buch Run Cownt : 1 enbimin - €= 10.0% sctpint
5L - Frassurs Convodad st
5250 pal- L 2= 20 paland hoel 20,2023 112604 AM. Ena Exmcution Detecior Flow Aceurocy - Feonk_Aun Gount 1
<osps FID: - Type : Makaup - :25.0
mmin L %= 10.0% setpsint
Ao 24,2623 142048 AH. Start Exseailon Irbe| Prasnurn Accurazy - Back  Hone
S8, -Praceure Convelad et Aol 20, 2023 MZEO6AM Start Exncuiion Deteckor Fiow Accuracy - Back  None
- 525008 e 1200 FID:=Type : Funl-5: 300
mmin - L <= 10.0% setpoint
A1, 2023 12451 A End Exozutin et Proseur Adcuracy - Back R Gounl 1
S -Pressute Convlid el Onta Datector Fow Aceurpey - Back  Manual D Eniy
B2l < 12pal FIDy Type : Fusl- 51300
i - L <4 10.0% setpcint
Apr21, 2023 112468 A Stan Exazeton Doteciar Flaw Adciracy - Feal Mo
Aprd21, 2003 112622 AM End Exacuton Deticton Flow Aocurssy « ack Ko Gourl * 1
FI: - Type : Fuel- 5: 300
i - <= 10.0% setpont
Ao 21, 2023112530 AM At Datn Neanaad Onen Entey (4
- Ao 20,2020 1426524 A S13t Exatison Cotctar Flow Accutacy - Back Nara
Dz Type : O - 5: 4000
i+ L: <= 10.0% selpoil
ApL21, 2023112528 AV Ent Executon Detoctar Flaw Aceuracy - rard Run Count 11
FiD: - Typs : Fuel - §:30.0 Aprit 21, 2023 2538 AN Augit Dsta Detector Flow Accuracy - Back  Marual Caza Enlry
mbimin = 10.0% selpoint FID: - Type : Onidizor - 8: 400.0
mimn L <= 100% salpoit
Poge2t 1t Poged/1t
Date: Apr 21, 2023 3,26:38 PA
System ID: CN11EB1066 Date: Aprl 21, 2023 3:26:38 P
Systam ID: CN11461086
Page 14/23 o
il i
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User Nome: saenguthattarak Spetom i ENTILB1066 .
Uker Mine: anangithal tarsk Spatom 18: CH1 141085
¥ d |, 262 2640 PM
Hosiname: LAFTOPCO33HOMY Bt Dwia: Al 21,203 Hosthanma: LAPTOP £QISKOMY Frint Date: Agril 21, 2023 3.2
GC-4_BRK_EN327_ALS Transaction Ing GC-4_BKK_ENDZ7_ALS Transaction 1og :
Tima Tranasetion  Activity Typa of Transaction Opiionat afarmaion = R v T TR
St Parfarmed e, el “‘“’Hm‘ ik L Dot
ApA21,2023 112643 M End Exocucn Ootoctor Fiow Accuracy -Back  Ran Courd : 1 -
o Apli 21, 2023 11:27:57 AN Enel Exvaution GC Oven Tempurwiure Fun Count 1 %
FID: = Type | Oxidizor - 8:400.0
~7090: - Temperaiure
i - L <= 10.0% satooint T T
AFA21, 2023112645 A Start Exeuon Detector Flow Acturacy  Back Moo AHD = 1.0 % saipoint in K
for T M 25121,2623 112789 A8 St Exseution GC Oven Temperaturs Statisy Nere
mLimin - Lt e 10,00 selpoind - T850: - Tewrporature : Oven -
Api21, 2023112701 AM. Aust Dua Dutastor Fiow Acsuracy - Back  Marusl Obta Enisy 5100 L < 05T
kb o il Ao 21,2523 14:2807 AM Autit tata G ven Tomporatura Stablly Manal Data Entry
rUmin L <= 10.0% salpoint 7250: - Tarparatume - Oven-
gl 21, 2023 192705 AN End Exncution Detacior Fivw Atturacy - Bath  Run Counl * 1
FID:- Tyoo - Makeup - : 260
; 1
i +L: <= 10.7% sapaiot Aped 21,2028 11210 AN, End Exmcuion " Tomparune Sty RunCosnt
Apdl 21, 2023 1127:07 AM Statt Exeititicn GG Crean Tomporahire Hane.
Accawasy T80 - Temparas
by oy o Ap21, 2023 11280 AN o, Erecuion G Scouling flun- njecton Homs
PRR 3 Towse, Bron 851, Frant F10: -
AND <0 10 % sapaintin K bttt
£t 21,2023 112703 AN At oas GC Oven Tempecatira Marus! Dats Emny mie s yocintest
Arwacy - TER0: - Tempurar
e Aot 21,2000 143027 AN Ausl oaa 06 Seoutng Aun- foclan Dt s Path
sl daR Tawar, Fronl 851, Front FID, - CMleestPubbaDpoumenisC
e il P of Syatem Preparabon - Mo hemSiatlonaAC0_GEE
R 21,2028 112008 A8 End o € Oven Tanpmalurm R Covn 1 it oasocieted _ALS_Z02304-20100_G04
asurscy - T80 - Temparatno oz aoasoazn
 Ovan 0.0'C« L »= 1.0 14-36-084F_SCC1.OWIDI AL
AND <= 10% sueiniin K n
AP, 2028 112037 AV St Eancuton GC Oven Tempmatse Hene A 21, 2023 143154 A Erd esmanan o€ ScoutegRun - Infocton Aum Count 1
esurssy - 1960 - Tamparsuta Tewe:, Fronl 3L, Fron FID: -
Oven- & 1098°C - L2 10 Bart of Syala Pragarstion - No
AND <= 1% sopcintin K . imis aszociatod
ApdiZ1, 2023 112751 MM At oats GC Oven Temparaturs Manus| Dol Erry C AP0, 2023 13507 AM Star Exmcution Mol and Ocfl- FrontFID: - None
Aocuracy - TG0 - Temperaurs Datecker FID-L (Nohok <=
Qv -5 1000°C <L 210 01054 -L (D) <5 280
AND <= 10 % stpaint In K AU
411
e Eagasif
Date: #orll 21, 2023 3:26:38 PM -
SystomID: CN11461086 Date: Apil 21, 2023 326:38 PM
Systom 10; CH11461086
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¥ Harme: ssenguthaliatak
Hewtnsme: LAPTOP-CAISKOMY

GC-6_BHI_ENO1ZT_ALS Transsction log i

Agllant CrossLab Compliance Services

System ik CHIMO1865

Print Date: Apell 21, 2023 32640 PM

© 2022 by Agllent Technologies

User Hume: sawnguthal tarah
Hastname: LAPTGP-COISKOMY

GC-8_BKX_ENSIZT_ALS Tramaction log :

Aglient CrossLak Compliance Services

Systom : CH11481668

Print Bate: Aprl 21, 1021 2:26140 PN

Time Transastion Typa of Transaction Optional Information
Perfarmed Time Tramaction  Actvity Typa of Transaction Optonl formation
Al 21, ZEZATLSTAS AM. At Da Neisa a0 Dol Frard IO~ Oai s Paih; i el
Dalectar FID-L{Naltok < CAUsawPubicDocuments'c Aol 21, 2023 113098 AM Audt Cra Infection Prscision - Iyecion  Data s P
DIOPA-L (D 0260 hem3lieniDNai00 0G4 Tower, Front SSL, Front FID: - CaseniPuiciocumantsic
Ao _ALE_220.04-20C0_GC4 ©C -L|Amak <5 300%-1  hemBlakondDai0D_aC8
e (An, Timay <= 1.00% _ALS_202304-2000_6C4
14-30LBHD-01-005F DIFID AR NTER
nen 13608 01-015F DD
hch
ApAI 21, 2323 113200 M. Erd Ervcuton Halsa and Dot - FroniFID. - Aan Count: |
Drlacior FID -1 Neisef < Apdl21, 2023 113095 AM At om Injecton Preckicn - ifsction  Dala Mes Pain :
D10pA-L Doky =280 | Towar, Frant S8, Frond FID-.  CWUsars PubBciOocumanis'
AT GC - L {Arma <= 300% L 4]
[Ren. Tima). <= 1.00% _ALS_1023-04-2000_GCH
Ap21, 2022 113203 AM Start Exccufon Infectien Procision - njsction.  nana W NBMUN
Towaer, Front 88L. Frant FID: - 14-36-08P1 00 1=018F NFEID
OC -L fhvmaj: = 3.07% - L hsh
(Pl Thma): <= 1.00%
Af21. 2073 11:33:58 AM Aust Dot Injocton Precision « [njectien  Uads fes Palh ¢
ApdiZ1, 2023 110220 AM Btart Esocuson Injectien Prosision - Injostan Nane Towsr, Fron! 88L, From FiD:-  © i
Tower, Front 861 Fron F10: - 0C -L(Asa) <= 300%-1  hemStafondOmV00_0C-0
BC - L [ 4= 300K L [Ret. Time}: <= 1.00% _ALS_2023.04-2000_GC-5
R, Tima = 1.00% 022020420
A 21, 2023 113355 AM Aust Dola Injoction Predision s Injoson  Dwia Nes Path : 14-38-08Pre 1-01TF DFID
Tower, Frott SBL Franl IS+ C:Users A IADcumanisiC e
OF -L (Areak <= .00% - L MomSistien 04800 GC-6 April 21,2023 153358 AM Audi Data Irjection Precision - injoction  Caia fies Path :
(e, Tima) <= 100% _ALS_7020-04-2000_0C§ Towss, Freel 851 FrontFICi-  CusaraPublciDoaumanii:
020230420 GG -L{Arak = 300% L hemBiakon3\0au)00_0C6
AeI6-LPIEO1-019F DF IO {RoL Time}: <= 1.00% _ALS_2073.04.2000_0C6
1hsh 2071 2023-04-20
Agill 21, 2023 1A A Audit Ouia Infoction Precivion - Inotkon  Dala fes Par: 14-36-05Pra01-018F. D
Tower, Front 85U Fromt FIO: - C:Wsery\PubliciDocumentahG. e
00 -L (Arsal <= 350% L hamSiionNCa00_0CE Apdi 21,223 1500 AM Eng Executen Irjection Prociion - Iejecten  Run Count: 1
(ReL. Tima): <= 1.00% _ALS_2023-04-200_GCH C_ Tewer, Front BSL, Front FIC: -
AT DA GC - L fAmwa): <= 3.00% - L
14-36-00PeO1-0UF.DFID ot Tima}: <= 1.00%
Wheh
AR, 23 NIEDAAM B Exeaulion Signal 1o Nolse - njection Nefa
Tewer, Front S84, Front Fi0: -
Oelecar FID - L: 2+ 30200
Pagess 11 |
‘ Page?i 11
|
Date: April 24, 20233:26:38 PM
System ID: CN11461086 Date: April 21, 2023 3:28:36 PM
stom 1D: CN11461086
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GE-5_BIK_ENOTZT_ALS Transsction log : e Ao
T Tansastion  Actvily Typo of Transaction Optionil Itormation
e Parboisd Time :::um .:tMy 3 Typa of Transaction ptlonal Information
A 20, 202 110520 AW Auckt oas Sgalls Nolse - Injection Daa les Paty
Tower, Front 881, Fromt IO CoUsariy o April 21, 2023 11:38:06 AM Aved Data :-u-:d;m::-c\ﬁkﬂ"- ?nlmm:
Ooloclar FID +L: 7= 302000 hemBuateni0akion_0C-0 stoctat FIO -L {Nolsef <= CUsarsPubliDocimanie'C
_ALS_2023.04-3000_0C-4 010pA-L{DAE =250 hemSukeROMNCO_OCH
2003 2000479 PAMour ALS_2023.04-20000_0CH
UIDUEN_Fron DFDIA, ;::wmzm;mm oD
@
20k
g 21,2023 113600 AM. End Exscution Sgoale Hota - ijection R G 1 |
Tower Frord BB Proat iD:- Api 21, 2023 11:3823 AM End Exocuton Ndnmi’:k;lmﬂn: Fan Coun - 1
Detacior FID -L: = 380000 | Dutsser P13 L olaeh
( 010 pA -L (DeiRy €= 2.50
Apell 21,2023 113609 AM. Stat Evmcution 2 Scoutng Rim - Inection  Nome . Ao
Towes, Back 5L, Back FIO: -
e S Paaten A 21, 2020 1132 AM Stan Exseuton Injocton Precksion - injecten  Nona
imis assncnie Towe:, Back S5L. Back FI: -
C +L (Aesa) <= 00K - L
Apr 21,2025 NGO AM Avcl Cais O Seouteg Run - injaction  Dala s Pain (et Tire}: <= 1.00%
Tawer, Back SSL, Back FID, - CilsersPusiciDocymsntsiC
Pert of Syviam Procarston - Ho hemBlSAIDNDO_GCE e :*H'Imax::n: .
R s s aipiald et
2023 20230420 i -
14-36.008_SCOLOFIDIL {Ret, Tenol: <= 1.00%
L] Aprl 21, 2023 144047 AM hust Daia Injection Precivion . Injectos Dot flss Parh
Aord 21, 2023 119720 AM. End Eroeiton OC Seouing Fun-Injesion  un Count £ 1 ;:"l:‘":?::;‘: w"""‘“‘m
Towsr, Back 831, Back FIC: - 3 =L heeae
Partof Syvam Prapanmicn - Mo (Rot. Timaj: <= 1.60% _u,a::s«woo‘"oc‘s
Jeruis sssocieies 023 _Pre 10230421
1037-30Pre11-0MB 0¥
Ap 21, 2023 113732 AM St Evscalion Hoiso and Dot Beek Fi: - None et
Delacior FID - L (Noisa); <n
010 pA-L [y < 280 ABNZ1, 2023 11417 AM. A [ :m-m.:n;:.m Z.uum:
Ao owsr, - CilmnPuskiDooimenti
GC L (Area)k <= 300% - L hemSielon IOwO0_GC-6
C. (Ret Teme) <= 1.0% _ALS_J003-04-2000_004
_2023_Pre 20230421
103732101 1-0OSB.OFID
EL
Pagesi i T
|
Date: April 21, 2023 326.38 PM
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System 10: CN11481086
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il Api21, 2001 2055 PM A AcsRosiaried  Sossion Nonw
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SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Rood, Bangbumny, Bangpiud, Bangkek, 10700 Thailand
Tel. +86 2433 8331 £mail: colibrationgsithiphorn.com

WSS 1725
CALBATIGN

Cert. No. : ACC24008

Pages : lof3
Calibration Certificate
Equipment : SOUND CALIBRATOR
Manufacturer : RION
Model : NC-75
Serial No.: 35002736
1D No.: RYG_FS0496
3 Condition As Found : GOoD
Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD.

104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND.

Location : - Dl ‘p
Ambient Temperature : (230 £3) "w©
Pressure : (1013 £3) kPa A(_ﬁ
Relative Humidity : (500 £20 ) %
515
( Received Date : 19 JANUARY 2024
’ Calibration Date : 26 JANUARY 2024
Date of Issue : 29 JANUARY 2024
Calibrated by : Nathakorn Pisutpaisan

Caa 7RI

( Thanakul Petchurai )}

“This certificate is issued in accordance with the requirements of ISO/IEC 17025 standard, may not be reproduced
other than in full, except with the prior written approval of the head of Calibration Laboratory.




SITHIPORN ASSOCIATES CO., LTD.

CALIBRATION LABORATORY

451-451/1 Sirinthorn Road, Bangbumru, Bangplud, Bangkok, 10700 Thaitand
£mail : callbration@sithiphorn.com

Tel +66 2432 8331

SITHIPORN)

associates

NSCTISTIS 17025
CALIBRATION 6334

SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

4814811 Skinthorn Rood, Bongbum©u, Bangplud. Bungkok, 10700 Thaliand
Tel+6624338331  Email: cakibration@sithiphornoom

SITHIPORN,
associates

MSCTISHTIS 17025
CAUBRATION 6354

Calibration Procedure :

Calibration Method :

Cert. No, : ACC24008
Job No. : VC6TAC0058

Pages

CP-AC-03

This equipment was calibrated by follow on IEC-60942-2003 Standard.
The sound pressure level, frequency and total distortion of the sound calibrator was measured using the reference

microphone.

Condition of this result of calibration :

1. Reference Standard Instruments :

Instrument

Waveform Generator
Digital Multimeter
Digital Multimeter
Digital Multimeter
Programmable Atienuator
Condenser Microphone
Measuring Amplifier
Audio Analyzer

i 2ofl3

Model Serial No. Cert, No, Due Date
335118 MY52302742 EF-0010-23 07-FEB-24
33461A MY53220104  EEL.BP 30/0266 13-FEB-24
33461A MY53220076  EEL.BP 300267 13-FEB-24
3M6IA MY60024273  EEL.BP 31/0266 14-FEB-24
MAT-1070 62100114 EF-0011-23 08-FEB-24
4180 2977900 AA-1001-23 14-FEB-24
NA-42KAL 34560495 AA-3002-23 14-FEB-24
AVR-3360A  V744B6069 EF-0012-23 10-FEB-24

2. This result of calibration was found accurate s shown on date and place of calibration for this calibrated item only.
3. This certificate 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 Research (TISTR).

Cert. No, : ACC24008
Job No. : VC6TACDOSS

Pages  : 3of3
Result of ealibration :
1. Sound pressure level
Specified sound Measured Deviated Acceplance
pressure level value value Unecertainty limit
(dB) (dB) (dB) (dB) (dB)
94 93.98 -0.02 0.4 0.40
2. Frequency
Specified Measured Deviated Acceptance
Frequency value value Uncertainty limit
(Hz) (Hz) (%) (%) (%)
1000 1000.0 0.0 0.1 1.0
3. Total distortion
Measured value (%) | Uncertainty (%) Acceptance limit { % )
083 | 0.10 30

The reported uncertainty is based on & standard uncertainty multiplicd by coverage factor & = 2

or any value following iding a lavel of

End of Calibration Certificate

of i 95 %

SITHIPORN ASSOCIATES CO., LTD.

CALIBRATION LABORATORY

SITHIPORN

481-451/1 Sirinthomn Rood, Bangburmiu, Bangpiud, Bongkok 10700 Thailand

Tol. +68 2433 B3

Emoll : calibrotiong@sthiphorn.com

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

451451/ Sirinthorn Rood, Bongbumyu, Bangplud. Bangkok, 10700 Thallond
Tol 46624338331 Email: cofibrationg@sithiphorn.com

SITHIPORN)
associates
NSC-TISETIS 17028
CALIBRATION 0384

Calibration Certificate

Equipment :
Manufacturer :
Model :

Serial No.:

1D No.:

Condition As Found :

Customer :

Location :

Ambient Temperature :
Pressure :

Relative Humidity :

Received Date :
Calibration Date :
Date of Issue :

Calibrated by :

Approved by :

SOUND LEVEL METER

RION

NL-42 / Micropheae UC-52 / Preamplifier NH-24
00233183/ 144835 /23230

RYG_FS0024

GOOD

Cert. No. : ACL24090
Pages : laf8

ALS LABORATORY GROUP (THAILAND) CO., LTD.
104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,

BANGKOK. 10250 THAILAND.

(230 £3) o
(1013 £3) kPa
( 500 £20 ) %

19 JANUARY 2024
25-26 JANUARY 2024
29 JANUARY 2024

Hraloore P

e~

241 /25

Nathakomn Pisutpaisan

YV I

( Thanakul Petchurai )

This certificate is issued in accordance with the requirements of ISOMEC 17025 standard, may not be reproduced
other than in full, except with the prior writien approval of the head of Calibration Laboratory.

Calibration Procedure : CP-AC-01

Calibration Method :

Cert. No. : ACL24090
Job No. : VC6TAC0058
Pages : 2ofB

‘This equipment was calibrated by follow on 1EC-61672-3 (2013) Standard for sound level meter (SLM).
The SLM had tests 1o Acoustical 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 Instruments :

Instrument Model

Serial No, Cert. No, Due Date
Waveform Generator 33210A MY48017076 EF-0009-23 07-FEB-24
Waveform Generator 33511B MY52302742 EF-0010-23 07-FEB-24
Digital Multimeter 33461A MY53220104 EEL.BP 30/0266 13-FEB-24
Digital Multimeter 33461A MY53220076 EEL.BP 2940266  13-FEB-24
Digital Multimeter 34461A MY60024273 EEL.BP 3110266  14-FEB-24
Programmable Attenuator MAT-1070 62100114 EF-0011-23 08-FEB-24
Condenser Microphone 4180 2977900 AA-1001-23 14-FEB-24
Measuring Amplifier NA-42KAl 34560495 14-FEB-24

AA-3002-23

2. This result of calibration was found sccurate as shown on date and place of calibration for this calibrated item only.
3. This certificate 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 Research (TISTR).

. o,




SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

451251/ Sirinthom Rood. Bongbumeu, Bangplud, Bangkok, 10700 Thaiand
Tol +6624338331  Emoall: calibration@sithiphorn.com

SITHIPORN)
associates 7

NSC-TISTIS 17025
CAUBRATION 0354

Cert. No. : ACL240%0

Job No. : VC67TACO058
Pages : 3o0f8
i M ent R 4
Uncertainty Maximum-permitted
Parameter 8 uncertainty of
measurement (dB)

1. Absolute sensitivity 0.2 N/A
2. Self-gencrated noise 0.2 N/A

3. Acoustical signal tests of frequency weightings
125 Hz 0.3 0.6
1000 Hz 03 0.6
8000 Hz 0.3 0.7

4. Electrical signal lests of frequency weightings

For 10 Hz to 4 kHz 0.3 0.6
For >4 kHz to 10 kHz 0.3 0.7
For > 10 kHz to 20 kHz = 1.0
5. Frequency and time weightings at | kHz 0.2 0.2
6. Long - term stability Q.1 0.1
7. Level linearity on the reference level range 0.2 0.3
8. Level linearity including the level range control 0.2 0.3
9. Tone burst response 0.2 0.3
10, Peak C sound level 0.2 0.35
11, Overload indication 0.2 0.25
12. High level stability 0.1 0.1

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

SITHIPORN)
a51-451/) Sirinthom Reod, Bangbumiy, Bangplud, Bangkok, 10700 Thalland associates
Tel. 46624338331  Emoil: colibration@sithiphorn.com "W“’fr“‘;“m
Cert. No. : ACL240%0
Job No. : VC67AC0058
Pages 408
Result of calibration :
1. Absolute sensitivity
Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB} {dB) (dB)
93.9 (93.98) 939 0.0 0.3
2. Self-generated noise
2.1 Normal test
Measured Value
(dB)
18.3

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

Frequency Measured value
‘Weighting (dB)
A - weight 14.2
C - weight 20.0
Flat 25.6

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)
FHe) Flat Coweight | A-weight il
Limits
| 125 0.2 0.2 0.2 1.5
| 1000 0l 01 0.1 i10
| 8000 0.3 0.3 0.3 5.0
Z AL 7
SITHIPORN ASSOCIATES CO,, LTD. r SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY SITHIPORN CALIBRATION LABORATORY SITHIPORN)
45)-451) Sirinthorn Road, Bangbumi Bangplud, Bangkak, 10700 Thallond assoclates 451451 Siinthom Road, Bangbumi, Bangplud, Bangkok, 10700 Thaliand associates e
Tol+66 24338331 Email: calibration@sithiphorn.com e 1 s Tol+0a24336331  Ema:coisrationgBelthiphomaam CAUSRATION 0384
Cert, No. : ACL24090 St Na. - ACL24000
Jobh Ne. : VCETACH05E Job No. : VC6TACO0S8
Pages : Sof8 Pages : 6of8
4. Electrical signal tests of frequency weightings 7. Level linearity on the reference level range
Weighting network response with relative to 1 kHz.
_ Anticipated Measured Deviated Acceptance
Frequency Deviation from various frequency weighting response curve (dB) s
(Hz) i Value Value Value Limits
Flat C-weight A-weight Limits (dB) (dB) (dB) (dB)
137.0 137.0 0.0 £11
e T e
250 56 20 Y Y 135.0 135.0 0.0 %+ 1.1
— T o T T | 134.0 134.0 0.0 1.1
1000 o0 o h T | 133.0 133.0 0.0 & 1.1
2000 o0 Y 30 0 132.0 132.0 0.0 & 1.1
131.0 131.0 0.0 £ 1.1
Lot L1 . 29 =4 | 1290 1290 0.0 1.1
i o Ll ol ol 1240 1240 00 1
119.0 119.0 0.0 £1.1
5, Frequency and time weightings at | kHz 4.0 1140 0.0 *11
5.1 Frequeney weightings at | kHz 1050 109.0 00 £
104.0 104.0 0.0 L1.1
Anticipated Measured Deviated Acceplance 99.0 00.0 0.0 1.1
Frequency Value Value Value Limits 940 940 00 P
Weighting (dB) (dB) (dB) (dB) 89.0 89.0 0.0 11
A - weight 94.0 94.0 0.0 +0.2 | 84.0 84.0 0.0 &1,1
C - weight 94.0 94.0 0.0 +0.2 ‘ 79.0 79.0 0.0 *1.1
Flat 94.0 94.0 0.0 0.2 74.0 74.1 0.1 21l
X L I 21,
5.2 Time weighting at | kHz :g :z g: & ::
Anticipated | Measured Deviated | Acceptence 59.0 59.1 0.1 %11
Frequency Value Value Value Limits 54.0 54.0 0.0 £1.1
Weighting (dB) (dB) (dB) (dB) | 49.0 49.0 0.0 £1.1
Fast 94.0 94.0 0.0 +0.1 4.0 440 00 11
Slow 94.0 940 0.0 +0.1 | 39.0 9.0 0.0 £1.1
Leq 94.0 94.0 0.0 +0.1 | 34.0 34.1 0.1 + 1.1
30.0 30.1 0.1 + 1.1
6. Long - term stability 25.0 292 0.2 * 1.1
SLM Display | SLM Display | Deviated | Accepance 280 2k 03 211
Frequency at initial at final Value Limits z:‘g 2;’: g': : i:
Weighting (dB) (dB) (dB) (dB) - ' = .
A - weight 94.0 94.0 0.0 03 30 24 = <Ll

Z Al -

= e Lot -




SITHIPORN ASSOCIATES CO.,, LTD.
CALIBRATION LABORATORY

451-451/ Sirinthorn Road, Bangbumru, Bangplud, Bangkok, 10700 Thallond
Tel+6624338331  Emoail: calibration@sithiphom.com

SITHIPORN)

associates

NSC-TISk-TIS 17025
CALISRATION 0384

SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

451-451/i Sirinthom Rood, Bangbumru, Bangplud, Bongkok. 10700 Tholland
Tel.+66 24338331 Emoil: calibrotion@sithiphorn.com

SITHIPORN,

associates

NSCTISANS 17025
CALBRATION 0394

Cert. No. : ACL240%0

Job No. : VC6TACOUSS
Pages : 7of8
8. Level linearity including the level range control
Anticipated | Measured Deviated Acceplance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
Auto 94.0 94.0 0.0 =11
9. Tone burst response
Time Tone burst Anticipated | Measured Deviated | Acceptance
duration, Tb Cycle Value Value Value Limits
Weighting (ms) (dB) (dB) (dB) (dB)
0.25 1 108.0 107.9 0.1 1.5:-5.0
Fast 2 8 117.0 117.0 0.0 1.0;-2.5
200 800 134.0 134.0 0.0 +1.0
Slow 2 B 108.0 108.0 0.0 1.5;-5.0
200 800 127.6 127.6 0.0 1.0
0.25 1 99.0 98.9 0.1 5;-5.0
SEL 2 8 108.0 108.0 0.0 1.0;-25
200 800 128.0 128.0 0.0 £1.0
10. Peak C sound level
Number of cycle Anticipated | Mcasured Deviated | Acceplance
in Value | Value, Lepeak|  Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 +3.0
One 136.4 135.7 0.7 =3.0
Number of cycle Anticipated Measured Devinted Acceplance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB )
‘Continuous 133.0 133.0 0.0 2.0
Positive half cycle 135.4 135.2 -0.2 2.0
Negative half cycle 135.4 135.2 0.2 2.0

7l

11, Overload indication

Cert. No. : ACL240%0
Job No. : YC6TACDO58
Pages : 8of8

Measured value ( dB ) Deviated Acceptance
Positive Negative Value Limits
one-helf cycle | one-half cycle (dB) (dB)
89.5 89.5 0.0 +].5
12, High level stability
SLM Display | SLM Display Deviated Aceeplance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 0.3

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

or any value following iding a lavel of

£ of

End of C: Certificate
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Calibration Certificate
Equipment : SOUND CALIBRATOR
Manufacturer : RION e
Model : NC-74 HEVEY O ... Pisphomin
Serial No.: 34178123 i _%
ASPR X
ID No.: RYG_FS0215 o e
t
e ]
e —d
Condition As Found : GOOD
Customer : ALS LABORATORY GROUP (THAILAND) CO, LTD,
104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN le
BANGKOK, 10250 THAILAND. Ry
Location : o
Ambient Temperature : (230%3) b}
Pressure ; (1013 23) kPa 2
Relative Humidity : (500 £20) %
Received Date : 07 SEPTEMBER 2023

Calibration Date :
Date of Issue :

Calibrated by :

Approved by :

Nathakorn Pisutpaisan

7 B

( Thanakul Peichurai )

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

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

QF-TSI24M-AM-020664

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.

associates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Calibration Procedure :

Calibration Method :
This equipment was calil

CP-AC-03

Cert. No. : ACC23029
Joh No. : VC66AC0100
Pages : 2003

ted by based on IEC-60942-2003 Standard.

“The sound pressure level, frequency and total distortion of the sound calibrator was measured using the reference

microphone.

Condition of this result of calibration :

1. Reference Standard Instruments :

Instrument

Waveform Generator

Digital Mulimeter
Digital Multimeter
Digital Multimeter

Programmable Attenuator
Condenser Microphone
Measuring Amplifier

Audio Analyzer

Model
33511B
33461A
33461A
3M61A

MAT-1070
4180
NA-42KA1
AVR-3360A

Serial No, Cert, No,
MY52302742  EF-0010-23
MY53220104  EEL.BP 30/0266
MYS$3220076  EELBP 300267
MY60024273  EEL.BP 3110266
62100114 EF0011-23 O
2977900 AA-1001-23 14-FEB-24
34560495 AA-300223  I4-FEB-24
V744B6069 EF-0012-23 10-FEB-24

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

3. This certificate is traceable to the i

1 system of unit maintained at ;

3.1 National Institute of Metrology (Thailand).
3.2 Thailand Institute of Scientific and Technological Research (TISTR).

QFTSI2+04-04 020664
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SITHIPORN, SITHIPORN ASSOCIATES CO.LTD.

jRsaciaies CALIBRATION LABORATORY
i ion of Calibration Certificate
Continuati s
Job No. : VC66ACO100
Pages : 3of3
Result of calibration :
1. Sound pressure level
Specified sound Measured Deviated Acceplance
pressure level value value Uncertainty Lirmit
(dB) (dB) () (4B} (dB)
94 94.1 0.10 0.14 0,40
2. Frequency
Specified Measured | Deviated Acceplance
Frequency value value Uncertainty | | hmil
(1z) (Hz) (%) (%) (%)
1000 1001.5 X o1 | 1o
3. Total distortion

[ Meosuredvalue (%) | Uncertainty (%) [ Accepanece limit (% )|

[ | (L) { i w |

The reponted uncerlainty is based on a standard uncertainty multiplied by coverage factor & = 2

[ 1 ely ar
or any value following caleulation providing a lavel of confidence of approximately 95 %

— End of Calibration Certificate —————

QF-TS12-04-04-020664
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Calibration Certificate
Equipment : SOUND LEVEL METER
Manufacturer : RION
Model : NL-42A / Microphone UC-52 / Preamplifier NH-24
Serial No.: 00623389 / 198636 /26417
ID No.: RYG_FS0614
Condition As Found : GOOD
Customer @ ALS LABORATORY GROUP (THAILAND) CO., LTD.

104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND.

Location : E i

Ambient Temperature : (23.0=%3) °C ﬁ’ymh\ P !

Pressure ; (1013 £3 ) kPa '

Relative Humidity : (50.0 =20 ) % 4 ]
; 41y [25

Received Date ; 19 DECEMBER 2023

Calibration Date : 05-08 JANUARY 2024 B

Date of Issue : 09 JANUARY 2024

Nathakomn Pisutpaisan

7 Bl -

( Thanakul Petchurai

Calibrated by :

Approved by :

This certificate is issued in accordance with the requirements of ISO/IEC 17025 standard, may not be reproduced
other than in full, except with the prior written approval of the head of Calibratien Laboratory,

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorm Rood, Bangbumru, Bangplud, Bangkok, 10700 Thotland associates ]
. i NSC-TISHTIS 17015
Tel +66 2433 8331 Email : colibration@sithiphorn.com CALBRATION 2254

Cert. No. : ACL24011

Job No. : YC6TACO044

Pages : 20f8
Calibration Procedure : CP-AC-01

Calibration Method :

This equipment was calibrated by follow 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 tests results of each items were made by obscrvation of cach Instruments display and also with SLM's display.

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

Instrument Medel Serial No, Cert. No. Due Date
Waveform Generator 33210A MY48017076 EF-0009-23 07-FEB-24
Waveform Generator 33511B MY52302742 EF-0010-23 07-FEB-24
Digital Multimeter 3361A MY53220104 EEL.BP 30/0266 13-FEB-24
Digital Multimeter 33461A MY53220076 EEL.BP 29/0266  13-FEB-24
Digital Multimeter 34461A MY60024273 EEL.BP 31/0266 14-FEB-24
Programmable Attenuator MAT-1070 62100114 EF-0011-23 08-FEB-24
Condenser Microphone 4180 2977900 AA-1001-23 14-FEB-24
Measuring Amplifier NA-42KAl 34560495 AA-3002-23 14-FEB-24

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

3. This certificate is traceable to the i | system of unit dat:
3.1 National Institute of Metrology (Thailand).

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

7 Lol -
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Summary of Measurement Result
L permitted
Parameter @B} uncertainty of
measurement (dB)
1. Absolute sensitivity 0.2 NiA
2. Self-gencrated noise 02 N/A
3. A tical signal tests of frequency weighti
125 Hz 0.3 0.6
1000 Hz 0.3 0.6
8000 Hz 0.3 0.7
4. Electrical signal tests of frequency weightings
For 10 Hz to 4 kHz 0.3 0.6
For > 4 kHz to 10 kHz 0.3 0.7
For > 10 kHz to 20 kHz g 1.0
5, Frequency and time weightings at | kHz 0.2 0.2
6. Long - term stability 0.1 0.1
7. Level lincarity on the reference level range 0.2 0.3
8. Level linearity including the level range control 0.2 0.3
9. Tone burst response 0.2 0.3
10. Peak C sound level 02 0.35
11. Overload indication 02 0.25
12, High level stability 0.1 0.1

7. LA




SITHIPORN ASSOCIATES CO., LTD.

SITHIPORN ASSOCIATES CO.,, LTD.
CALIBRATION LABORATORY

CALIBRATION LABORATORY SITHIPORN SITHIPORN)
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Cert. No. : ACL24011
Cert.No. :  ACL24011 Job Ne. : VC6TACO044
Job No. : VC67ACO044 Pages : Sof8
Pages 40f8 # Electrical signal tests of frequency welghtings
Weighting network response with relative to 1 kHz.
Result of calibration ;
Frequency Deviation from various frequency weighting response curve (dB)
1. Absolute sensitivity (Hz) i Coweight Aot Aee?pt.mec
Reference Measured ‘Acceptance Ll
Acoustic Signal Vaue | Deviation |  Limit B 00 oy a0 22D
() (dB) i (dB) 125 0.0 0.0 0.0 1.5
93.9 (93.98) 939 0.0 =03 = L] ) 20 i
500 0.0 0.0 0.0 £1.5
1000 0.0 0.0 0.0 1.0
2. Self-generated noise 2000 0.0 01 0.0 20
2.1 Normal test 4000 00 00 0.0 3.0
Mcasured Value 8000 0.0 0.1 0.1 +5.0
(dB)
142
5. Frequency and time welghtings at | kHz
2.2 The microphone of the sound level meter was replaced by electrical signal input device. 5.1 Frequency weightings at | kiz
Measured value Anticipated | Measured Deviated | Acceptance
(dB) Frequency Value Value Value Limits
5o Weighting (dB) (dB) (dB) (dB)
167 A - weight 94.0 94.0 0.0 +0.2
oy C - weight 4.0 94.0 00 +02
Flat 9.0 94.0 0.0 £02
3. Acoustical signal tests of frequency weighting: 5.2 Time weighting at 1 kHz
Meter free-field acoustic response at a level of 84 dB —
Anticipated | Measured Deviated Acceptance
Frequency Deviation from various frequency weighting response curve (dB) Frequency Value Value Value Limits
(Hz) . Acceptance Weighting (dB) (dB) (dB) (dB)
N Cosietl |, A Limits Fast 94.0 940 0.0 L0l
125 0.1 0.1 0.1 £1.5 Slow 94.0 94.0 0.0 £0.1
1000 0.1 0.1 0.1 £1,0 Leg %40 94.0 00 +0.1
8000 12 13 13 450
6. Long - term stability
SLM Display | SLM Display [ Deviated Accepunce
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +0.3
- BT . >, Ll -
y
SITHIPORN ASSOCIATES CO,, LTD. SITHIPORN ASSOCIA;TES %?r" LTD.
CALIBRATION LABORATORY SITHIFORN, SALBRATION LABDRATO SITHIPORN,
Harase / 4514511 Sicinthom Rood, Bangburmiu, Bangphud, Bangkak, 10700 Thallond 1s50Cliates
4514511 Sirinthorn Rood, Bangbumn, Bangplud, Bangkok 10700 Thatang assoclates Tol 48624338331 Email: colibration@sithiphorn com HSCTISTIS 17025
Tol +86 2433 833 Email : calibration@skhiphorn com WSCTSTIS 17028 CAUBRATION 0394
Cert. No, : ACL24011 Cert. No. : ACL24011
TebNe. :VCSTACO0H Job No. : VC6TAC0044
Pages 3 6of8 Pages : 70f8
7. Level linearlty an the reference level range 8. Level linearity including the level range contral
Anticipated Measured Deviated Acceplance
Anticipated | Measured Deviated Acceptance Range Value Value Value Limits
Value Value Value Limits (dB) (4B) (dB) (dB)
(dB) (dB) (dB) (dB)
137.0 137.0 0.0 211 A all il L =
136.0 136.0 0.0 £1.1
135.0 1350 00 1.1 2 LOSF vt Fisionss
134.0 134.0 0.0 % 1.1 Time Tone burst Anticipated | Measured Deviated | Acceptance
133.0 133.0 0.0 £1.] duration, Th Cycle Value Value Value Limits
1320 1320 0.0 1.1 Weighting (ms) (dB) (dB) (dn) (dB)
131.0 131.0 0.0 £1.1 0.25 1 108.0 107.9 0.1 1.5;-5.0
129.0 129.0 00 £1.1 Fast 2 8 117.0 117.0 0.0 1.0;-2.5
124.0 124.0 00 1.1 200 800 1340 134.1 0.1 £1.0
n9e 1150 00 211 2 L] 108.0 108.0 0.0 1.5;-5.0
140 1140 L1 L1 Slow 200 800 1276 127.6 0.0 £1,0
el L) 20 11 0.25 ] 9.0 98.9 0.1 15,50
';:: ':":’ :: : :: SEL 2 3 108.0 108.0 0.0 10:-25
P P 3 o 200 800 128.0 128.1 0.1 +1.0
89.0 89.0 0.0 £11
840 840 0.0 £1.1 10. Peak C sound level
79.0 9.0 0.0 211
74.0 74.0 0.0 211 Number of cycle Anticipated | Measured Deviated | Acceptance
69.0 6.0 0.0 211 in Value | Value, Lepeak|  Value Limits
64.0 64.0 0.0 +1.1 test signal (dB) (dB) (dB) (dB)
590 59.0 0.0 1.1 Continuous 133.0 133.0 0.0 3.0
540 540 0.0 11 One 1364 136.0 04 £3.0
49.0 49.0 0.0 411
40 “o 00 * 1.1 Number of eyele Anticipated | Measured | Deviated | Acceptance
i:: ;:: :; : :: in Value Value Value Limits
300 300 o0 P test signal (dB) (dB) (dB) (dB)
20 289 3 T Continuous 133.0 133.0 0.0 42,0
280 ) 1 11 Positive half cycle 1354 135.2 02 42,0
70 29 o1 =0 Negative half cycle 1354 1352 02 2.0
26.0 259 0.1 £1.1
250 248 02 +11

F 3%
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Calibration Certificate
11. Overload indication
Equipment : SOUND LEVEL METER
Measured value ( dB ) Deviated Acceptance Manufacturer : RION
Positive Negative Value Limits Model : NL-42A / Microphone UC-52 / Preamplifier NH-24
one-halfeycle | one-half cycle (dB) (dB) Serial No.: 00623387/ 198634 /26415
89.6 89.5 -0.1 +1.5 ID No.: RYG_FS0612
12. High level stability
Condition As Found : GOOD
SLM Display | SLM Display Deviated Acceptance
Frequency P P Customer : ALS LABORATORY GROUP {THAILAND) CO., LTD.
at initial at final Value Limits
Weighting B 104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
e (dB) (dB) (dB) (dB) KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
weigh 137.0 1370 0.0 £0.3 BANGKOK, 10250 THAILAND.
{ Location = e ——
Ambient Temperature : (230 £3) ¢ Denabeonry ,/D !
A Pressure (1013 £3) kPa g
The reported uncertainty is based on a standard uncertainty multiplied by coverage factor £ =2 Relative Humidity : ( 500 £20 ) % W 1
or any value following calculation providing a lavel of confidence of approximately 95 % 4 ,’ 1 L‘?ﬁ i
Received Date : 19 DECEMBER 2023
End of Calibration Certificate Calibration Date : 05-08 JANUARY 2024 '
| Date of Issue : 09 JANUARY 2024
|
Calibrated by : Nathakom Pisutpaisan

7> Al
)

( Thanakul Petchurai

This certificate is issued in accordance with the requirements of ISO/EC 17025 standard, may not be reproduced
other than in full, except with the prior written appreval of the head of Calibration Laboratory,
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Job No, : VC6TACHD44
Pages : 20f8 Fager: -3orl
Calibration Procedure ; CP-AC-01
Summary of Measurement Result ;.
Calibration Method :
“This equipment was calibrated hy follow on 1EC-61672-3 (2013) Standard for sound level meter (SLM). ‘ Incertal Maximum-p
The SLM had tests 1o Acoustical and Electrical signal tests of frequency weighting with Anechoic chamber and Reference Parameter @m) uncertainty of
Standard Instruments. measurement (dB)
For tests results of each ilems were made by observation of each Instruments display and also with SLM's display, 1. Absolute sensitivity 0.2 NiA
2. Self-gencrated noise 0.2 N/A
Condition of this result of calibration : | 3. A ical signal tosts of freq ighti
1. Reference Standard Instruments : 125 Hz 0.3 0.6
Instrument Model Serial No. Cert, No, Due Date 1000 Hz 0.3 0.6
Waveform Generator 332104 MY48017076 EF-0009-23  07-FEB-24 | 3000 Hz 03 0.7
Waveform Generator 33511B MY52302742 EF-0010-23  07-FEB-24 | 4. Electrical signal tests of frequency weightings
Digital Multimeter 33461A MY53220104 EEL.BP 30/0266  13-FEB-24 For 10 Hz 104 kHz 0.3 0.6
Digital Multimeter 33461A MY53220076 EEL.BP 29/0266 13-FEB-24 For >4 kHz 10 10 kHz 0.3 0.7
Digital Multimeter 3J461A MY60024273 EEL.BP 31/0266  14-FEB-24 For > 10 kHz 10 20 kHz - 1o
Programmable Atienuator MAT-1070 62100114 EF-0011-23 08-FEB-24 5. Frequency and time weightings at 1 kHz 0.2 02
Condenser Microphone 4180 2977900 AAIO012)  14-FEB-24 6. Long - term stability ol ol
Measuring Amplifier NA-42KAl 34560495 AA-3002-23 14-FEB-24 7. Level linearity on the reference level range 02 03
8. Level linearity including the level range control 0.2 0.3
2, This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only.
9. Tone burst response 0.2 03
3. This certificate is traceable to the i ional system of unit maintained at : 10. Peak C sound level 02 035
3.1 National Institute of Metrology (Thailand), 11. Overload indication 02 0325
3.2 Thailand Institute of Scientific and Technological Research (TISTR). 12. High level stability 0.1 0.1

7 A - 7 Aol -




SITHIPORN ASSOCIATES CO.,, LTD.
CALIBRATION LABORATORY

SITHIPORN ASSOCIATES CO., LTD.

CALIBRATION LABORATORY

SITHIPORNJI SITHIPORN)
451-a51/1 Sirinthorn Roud. Bungbumiu. Bangplud, Bangkok, 10700 Thaland associates Aa5k451 skinwnom Road, Bangbumiu, Bangpiud, Bangkok. 10700 Thallond assoclates
Tol 46624338331 Emol: colioration@sithiphomecom Msc s | Tol+6624338331  Emait: calibration@sithiphormeem vyt
‘ Cert. No. : ACL24009
Cert. No. :  ACL24009 Job No. : VC6TACO044
JobNo, : VCEIACO044 Pegis: icBity
Eapws ¥ surs 4. Edectrical signal tests of frequency weightings
. Weighting network response with relative 1o 1 kHz.
Frequency Deviation from various frequency weighting response curve (dB)
1. Absolute sensitivity (Hz) - - Acceptaics
T N o= Flat C-weight A-weight Limits
Acoustic Signal Value Deviation Limit 63 0.1 0.0 0.0 2.0
(dB) (dB) (dB) (dB) 125 0.0 0.1 0.0 15
93.9 (93.98) 91.9 0.0 0.3 250 0.0 0.0 0.0 £1.5
500 0.0 0.1 0.0 1.5
2. Self-generated noise 1000 o i L i
o 2000 0.0 0.1 0.0 2.0
4000 00 0.0 0.0 0
Measured Value 8000 0.0 01 0.1 5.0
(dB)
14.8
5. Frequency and time weightings at 1 kHz
2.2 The microphone of the sound level meter was replaced by electrical signal inpul device, 5.1 Frequency weightings at | kHz
Frequency Mossired vilue Anticipated | Measured | Deviated | Acceptance
Weighting (dB) Frequency Value Value Value Limits
A - weight 11.6 Weighting (dB) (dB) (dB) (dB)
C - weight 178 A - weight 94.0 94.0 0.0 +0.2
Flat 23.6 C - weight 94.0 94.0 0.0 +02
Flat 9.0 940 0.0 +0.2
3. Acoustical signal tests of freg ightings o
Meter free-field acoustic response at a level of 84 dB S Timsinighniogat ki
- - e Anticipated | Mcasured Deviated | Acceptance
Frequency Devistion from various frequency weighting response curve (dB) Frequency Value Value Value Limits
tHzy Flat Cowelight | Acwelgit Neeguiis Weighting (4B) (48) (dB) (48)
Limits Fast 94.0 940 0.0 0.1
125 02 o2 03 =15 Slow 4.0 940 00 +0.1
1000 0.0 0.0 0.0 +1.0 Lea 0 40 00 201
8000 06 0.7 07 +5.0
6. Long - term stability
SLM Display | SLM Display | Devisled | Accepance
Frequency atinitial at final Value Limits
Weighting (dB) (d8) (dB) (dB)
A - weight %4.0 94.0 0.0 +03
' 7o ledit - Vol e
SITHIPORN ASSOCIATES CO., LTD. SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY SITHIPORN | CALIBRATION LABORATORY SITHIPORN
i associates 451451/ Sirinthorn Rood. Bangbumiu, Bangphud, kok, 10700 Thaitand associates
b m R T et e T
Cert. No. : ACL24009 Cert. No. : ACL24009
Job No. : VC6TAC0044 Job No. : VC67ACO044
Pages : 60f8 Pages : Tof8
7. Level linearity on the reference level range 8. Level linearity including the level range control
Anticipaied | Measared Detaha o Anticipated Measured Deviated Acceplance
Value Value Value Limits Raiie Vel Vel Valus Hmiy
(dB) (dB) (d8) (d8) ‘ {dB) (dB) {aB) (dB)
1370 137.0 00 Y| Auto 94.0 94.0 0.0 1,1
1360 1360 0.0 + 11
135.0 135.0 0.0 1,1 9. Tone burst response
1348 1340 00 1 Time Tone burst Anticipated | Measured | Deviated | Acceptance
b2 130 L) 211 duration, Tb | Cycle Value Value Value Limits
1320 1320 0.0 1.1 Weighting (ms) (dB) (48) (aB) (dn)
LD Lo L 211 025 1 108.0 107.9 0.1 1.5:-50
e e 00 k] Fast 2 8 17.0 117.0 00 10525
140 0 g =11 200 300 134.0 134 0. 10
119.0 1190 0.0 + 1.1
i T3 - T Slow 2 8 108.0 108.0 0.0 1.5;-5.0
0 o8 o ] 200 800 127.6 127.6 0.0 1.0
Y50 1040 o0 T 0.25 1 99.0 98.9 -0.1 15;-5.0
Y FS 00 S SEL 2 8 108.0 108.0 0.0 10;-2.5
940 4.0 0.0 €11 200 800 128.0 128.1 0.1 £1.0
9.0 9.0 0.0 £1.1
84.0 $4.0 0.0 211
290 90 00 ) | 10. Peak C sound level
740 740 00 £l Number of cycle Anticipated | Messurcd | Devinied | Acceptance
£5.0 80 L 1l | in Value  |Value, Lepeak|  Value Limits
L) Lot oo L1 test signal (d8) (dB) (dB) (48)
5’:': 2 : g‘; : : : Continuous 133.0 133.0 00 30
=5 e 7 E | One 136.4 1363 0.1 3.0
4.0 0 0.0 =11
9.0 9.0 00 =11 Number of cycle Anticipated Measured Deviated Acecptance
340 4.0 0.0 1.1 in Value Value Value Limits
300 59 -0.1 £1.1 | test signal (dB) (dB) (dB) (dB)
20 289 0.1 +1.1 Continuous 133.0 133.1 0.1 420
280 29 0.1 1.1 | Positive half cycle 135.4 135.2 0.2 420
270 269 0.1 11 | Negative half cycle 135.4 1352 0.2 2.0
260 259 0.1 1. ‘
250 248 0.2 PYN]
7 Ll - . LTt -
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11. Overload Indication Equipment ; SOUND LEVEL METER
Measured value (dB ) Deviated Acceplance Manufacturer : RION
Positive Negative Value Limits Model : NL-42A / Microphone UC-52 / Preamplifier NH-24
one-half cycle | ane-halfeyele | (dB) (dB) :‘;"‘;’ No.: :f:i’;::s‘” L2600
0.:
89.7 89.5 -0.2 £1.5 -
12, High level stability [ Condition As Found : GOOD
Skt Tiiply | SEMDkpleysl; Devieiod [ sAccepmoce Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD.
Frequency at initial at final Value Limks 104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
Weighting (dB) (dB) (dB) (dB) KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
A - weight 137.0 137.0 0.0 +0.3 BANGKOK, 10250 THAILAND,
Location : - —
Ambient Temperature : (230 +3) © REV 3 WMM i f
Pressure ; (1013 £3 ) kPa ’ E ‘
‘The reported uncertainty is based on a standard uncersainty multiplied by coverage factor k =2 Relative Humidity : (500 £20 ) % | APPROVED BY 078 = |
i ion,providing a lavel of confidence of approximately 95 % vii W P \1/1 }'j'ﬁ
or any value following calculation providing a lavel of cor pp Récalvad Dk’ R A i L = o
Calibration Date : 12-15 JANUARY 2024
o e ratioe S rifickis - Date of Issue : 16 JANUARY 2024
Calibrated by : Nathakorn Pisutpaisan
Approved by : 7
q ﬂ_ﬁc /i:;—/zi__ .
( Thanakul Petchurai )
This centi is issued in d with the of ISO/IEC 17025 standard, may nat be reproduced

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

o Al
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CALIBRATION 0354 Cert. No. : ACL24033
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Job No. : VCETACD0S2 oallal
Pages i 20f8
Calibration Procedure : CP-AC-01 Summary of Measurement Result :
Calibration Mcthod : | U i
This equipment was calibrated by follow on IEC-61672-3 (2013) Standard for sound level meter (SLM). Parameter uncertainty of
The SLM had tests to Acoustical and Electrical signal tests of frequency weighting with Anechoic chamber and Reference B measurement (dB)
Standard Instruments, ‘ 1. Absolute sensitivity 0.2 NiA
For tests results of cach items were made by observation of cach Instrunsents display and also with SL.M's display. 2. Self-generated noise 0.2 NiA
Conditi { thi > 3. Acoustical signal tests of frequency weightings
ondition of this result of calibration : 125 Hz 03 0.6
1. Reference Standard Instruments - 1000 Hz 03 06
Instrument Model Serial No, Cert.Ne,  DueDate 8000 Hz 03 L
Waveform Generator 33210A MY48017076 EF-0009-23 07-FEB-24 |4. Electrical signal tests of frequency weightings
W:n\.refoﬂn q&m!w 335118 MY52302742 EF-0010-23 07-FEB-24 For 10 Hz to 4 kHz 0.3 0.6
[I::g:!x.l zulrm:r 33461A MY53220104  EEL.BP 30/0266 13-FEB-24 For > 4 kHz to 10 kHz 0.3 0.7
Dlgl: M:]I:.!m:lcr ;43:GIA M:SJZZO;I;G EEL.BP 29/0266  13-FEB-24 For > 10 kHz 10 20 kHz - 1.0
i ler 1 o] -
gil ime 61A MY60024273  EELBP31/0266 14-FEB-24 S Fregicocy and tine welghtings a1 iz 02 0.2
Programmable Attenuator MAT-1070 62100114 EF-0011-23 08-FEB-24 o wabili 0.1 0.1
Condenser Microphone 4180 2977900 AA-1001-23  14-FEB-24 008 S ':; e 02 03
Measuring Amplifier NAZKAL 34560495 AA3O0223  14-FEB-24 F o ooy on e =
8. Level linearity including the level range control 02 0.3
2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only. 9. Tone burst response 12 e
3. This certificate is traceable 1o the is system of unit maintained at ; 10. Peak C sound level 0.2 0.35
T 0.2 025
3.1 National Institute of Metrology (Thailand). 11. Overload indication o =
3.2 Thailand Institute of Scientific and Technological Research (TISTR). 12 gk evel ity . ‘

~ B
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Pages : 4of8 4. Electrical signal tests of frequency weightings
Weighting network response with relative to | kHz.
Result of ealibration ;
Frequency Deviation from various frequency weighting response curve (dB)
1. Absolute sensitivity (Hz) Fia Coveight Aweight Aerp::m:
Reference Measured Acceplance e
.0 . . -
Acoustio Signal Value Deviation Limit :;3 :o 3? 2‘: :?:
(dB) (dB) (dB) (dB) 0 o D‘D o ﬂ's
939 (93.98) 93.9 0.0 0.3 — ~ T ] P
1000 0.0 0.0 0.0 £1.0
2. Self-generated noise 2000 0.0 0.1 0.0 2,0
2.1 Normal test | 4000 0.0 0.0 0.0 3.0
Measared Valoe 8000 0.0 0.1 0.1 450
(dB)
14.8
5. Frequency and time weightings at 1 kHz
2.2 The microphone of the sound level meter was replaced by electical signal inpat device. ‘ 5.1 Erequency weightings at | kiz
Frequency Measured value | Anticipated | Measured Deviated Acceptance
| Frequency Value Value Value Limits
Weighti (dB) Dk
o 13 Weighiing (d8) (dB) (dB) (dB)
A weight 8 A - weight 540 940 00 02
C - weight 206 C- weight 940 940 00 102
Pt 261 Flat 940 94.0 00 £0.2
)
3. Acoustical signal tests of frequency weightings 5.2 Time weighting at | kHz
Meter free-field acoustic response at a level of 84 dB Anticipaied | Measured Devisted | A e
Frequency Deviation from various frequency weighting response curve (dB) Fm""?" Value Value Value Limits
(Hz) fm— Weighting (dB) (dB) (dB) (dB)
. S | A Limits Fast 9.0 940 00 <01
= o B o FEY Slow 94.0 94.0 0.0 +0.1
1000 00 00 0.0 £10 o 20 e o £0)
8000 1.2 13 1.3 45,0
6. Long - term stability
SLM Display | SLM Display |  Deviated Acceptance
Frequency at initial al final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.1 01 £03
= AAA. - 7 LI
SITHIPORN ASSOCIATES CO. LTD SITHIPORN ASSOCIATES CO., LTD.
iy &
LAB TORY
CALIBRATION LABORATORY SITHIPORN, CALIERATION LAHORATOR SITHIPORN,
1 700 Thaitond associates
4514511 Sitinthorm Rood, Bangbumn, Bangplud, Bangkek. 10700 Thoikend associates :;P:;V::;‘;g" HW:MWMMWI:‘@'WIMB:"&:? " b
Tol +66 2433 8331 Email : calibration@sithiphorneom :::m::: CALIBRATION D334

Cert, No. : ACL24033

Jdob No. : VC6TAC0052
Pages : 6of8
7. Level linearity on the reference level range
Anticipated | Measured Devisted | Acceptance
Value Value Valoe Limits
(dB) (dB) (dB) (dB)
137.0 137.0 0.0 1,1
136.0 136.0 0.0 an
135.0 135.0 0.0 +1.1
134.0 134.0 0.0 1.1
133.0 133.0 0.0 1.1
1320 132.0 0.0 1.1
131.0 1310 0.0 %11
129.0 129.0 0.0 1.1
124.0 124.0 0.0 1.1
119.0 119.0 0.0 1.1
114.0 114.0 0.0 + 1.1
109.0 109.0 0.0 1.1
104.0 104.0 0.0 +1.1
9.0 99.0 0.0 +1.1
94.0 940 0.0 1.1
8.0 89.0 0.0 =1.]
B84.0 84.0 0.0 1.1
79.0 79.0 0.0 1.1
74.0 74.0 0.0 + 1.1
69.0 69.0 0.0 £ 1.1
64.0 64.0 0.0 1.1
39.0 59.0 0.0 + 1.1
54.0 540 0.0 +1.1
49.0 49.0 0.0 % 1.1
440 44.0 0.0 *1.1
35.0 39.0 0.0 * 1.1
340 34.0 0.0 * 1.1
30.0 300 0.0 1.1
2.0 29.0 0.0 £1.1
28.0 280 0.0 + 1.1
27.0 271 0.1 + 1.1
26.0 26.1 0.1 1.1
250 2.1 0.1 1.1
7 . wv'

Cert. No. : ACL24033

Job Ne. : VC67TAC0052
Pages  : Tof8
8. Level linearity including the level range control
Anticipated | Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
Auto 94.0 94.0 0.0 1.1
9. Tane burst response
Time Tone burst Anticipated | Measured Deviated | Acceptance
duration, Th Cycle Value Value Value Limits
Weighting | (ms) (dB) (dB) (48) (dB)
025 1 108.0 108.0 0.0 1.5;-5.0
Fast 2 8 117.0 117.0 0.0
200 800 134.0 134.1 0.1 +1.0
Stow 2 B 108.0 108.0 0.0 1.5;-5.0
200 800 127.6 127.6 0.0 1.0
0.25 1 99.0 98.9 -0.1 1.5;-5.0
SEL 2 8 108.0 108.0 0.0 1.0;-2.5
200 800 128.0 128.1 0.1 *1.0
10. Peak C sound level
Number of cycle Anticipated Measured Deviated | Acceptance
in Value | Value, Lopeak|  Value Limits
lest signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 +3.0
One 1364 136.0 0.4 +3.0
Number of cycle Anticipated Measured Devisted | Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 2.0
Positive half cycle 1354 135.1 -0.3 2.0
Negative half cycle 1354 135.1 03 2,0
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+ Overload indication
Measured val Equipment : SOUND LEVEL METER
casured value ( dB ; |
ot e (aR) Deviated Manufacturer : RION
= :
o Negative Value Model : NL-42 / Microphone UC-52 / Preamplifier NH-24
one- !
= 7=3'= L] one-half cycle (dn) Serial No.: 01122578/ 143842 /22771
L 8.7 0.0 ID No.: RYG_FS0017
12. High level stability
| Condition As Found : GOOD
SLM Display | SLM Display |  Deviae
d Acceplance
Frequency atinitial at final 3 Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD.
Weighting P i Vil Limits 104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
A - weight e | f5) {dB) KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
; 137.0 0.0 0.3 BANGKOK, 10250 THAILAND.
Location : N e
Ambient Temperature : (230£3) L ed ek ? t
The reported uncertainty is based on a stand i ; Pressure ! (10013 £3 ) kPa '_#_‘b i
ard ;
) . uncertainty multiplied by coverage factor k = 2 Relative Humidity : (500 +20 ) % - L
o vatue following caleulaiion providing a lavel of of spproximately 95 % i fs5 |
ly

End of Calibration Certificate

—_—

Received Date :
Calibration Date :
Date of Issue :

11 JANUARY 2024
24 JANUARY 2024

Calibrated by :

Approved by :

22-24 JANUARY 2024

Nathakom Pisutpaisan

7’4/&?.

{  Thanakul Petchurai

This certificate is issued in accordance with the requirements of ISO/EC 17025 standard, may not be reproduced
other than in full, except with the prior written approval of the head of Calibration Laboratory.
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Calibration Procedure : CP-AC-01

Calibration Method :

This equipment was calibrated by follow 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 tests 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 Model Serial No, Cert. No,
‘Waveform Generator 33210A MY48017076 EF-0009-23
‘Waveform Generator 33511B MY52302742 EF-0010-23
Digital Multimeter 33461A MY53220104 EEL.BP 30/0266
Digital Multimeter 33461A MY53220076 EEL.BP 20/0266
Digital Multimeter 34461 A MY60024273 EEL.BP 31/0266
Programmable Attenuator MAT-1070 62100114 EF-0011-23
Condenser Microphone 4180 2977900 AA-1001-23
Measuring Amplifier NA-42ZKAI 34560495 AA-3002-23

Due Date
07-FEB24
07-FEB-24
13-FEB-24
13-FEB-24
14-FEB-24
08-FEB-24
14-FEB-24
14-FEB-24

2. This result of calibration was found sccurate as shown on date and place of calibration for this calibrated iteny only.

3. This eertificate is traceable to the i

system of unit
3.1 National Institute of Metrology (Thailand).

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

:

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

454511 Sirinthorn Rood, Bongbumiu, Bongphud, Bangkok, 10700 Thalland
TolL+0624338331  Email callbration@sithiphomcom

SITHIPORN
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Cert. No. : ACL24072

Job No. : VCETACH054
Pages : Jof8
Summary of Measurement Result ;.
Uncertainty Maximum-permitted
Parameter uncertainty of
(dB)
measurement (dB)

1. Absolute sensitivity 0.2 N/A
12, Self-generated noise 0.2 N/A
3. Acoustical signal tests of frequency weightings

125 Hz 0.3 0.6

1000 Hz 0.3 0.6

8000 Hz 0.3 0.7
4, Electrical signal tests of frequency weightings

For 10 Hz to 4 kHz 0.3 0.6
For > 4 kHz 1o 10 kHz 0.3 0.7
For > 10 kHz 10 20 kHz = 10

5. Frequency and time weightings at 1 kHz 0.2 0.2
6. Long - term stability 0.1 0.1
7. Level linearity on the reference level range 0.2 03
8. Level linearity including the level range control 0.2 0.3
9. Tone burst response 0.2 0.3
10. Peak C sound level 0.2 0.35
11. Overload i 0.2 0.25
12. High level stability 0.1 0.1

> A~
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Pages : 40f8 4. Electrical signal tests of frequency weightings
‘Weighting network response with relative 1o 1 kHz.
Result of calibration ;
Frequency Deviation from various frequency weighting response curve (dB)
1. Absolute sensitivity (Hz) B Gowiighs Aowiight Ac-n.qﬂ.mae
Reference Measured Acceptance Limity
Acoustic Signal Value Deviation Limit = o 04 20 24
(dB) (dB) (aB) (dB) 125 0.0 0.1 0.0 +1.5
93.9(93.98) 939 00 03 2% = 04 84 22
500 0.0 [X 0.0 £1.5
1000 00 0.0 0.0 +1.0
2, Self-generated noise 2000 00 01 0.0 2.0
2.1 Normal test 4000 0.0 0l 00 30
Measured Value 8000 00 0.1 0. +5.0
(dB)
16.7
5. Frequency and time weightings at 1 kHz
2.2 The microphone of the sound level meter was replaced by electrical signal input device, 5-1 Froquency weightings at | kHz
Frequency Measured value Anticipated | Measured Deviated Acceptance
Weighting (dB) Frequoty Value Value Value Limits
e TP Weighting (dB) (dB) (dB) (dB)
i o A - weight 9.0 94.0 0.0 +02
C - weight 94.0 94.0 0.0 +0.2
Flat 33 Flat 940 940 0.0 +02
3. Acoustical signal tests of frequency welghtis 5.2 Time weighting at | kHz
Meter free-field acoustic response at a level of 84 dB Anticipied | Messurcd Deviand | A
Frequency Deviation from various frequency weighting response curve (dB) F““:;"':l’ Value Value Value Limits
H Atccplmos Weighting (dB) (dB) (dB) (dB)
o Flb: Cneight. | -Awiigh Limits Fast 92.0 940 00 01
TT; Y} oA Y 18 Slow 94.0 94.0 0.0 +0.1
106 o6 00 o6 e Leq 94.0 94.0 0.0 £0.1
8000 0.0 0.1 0.1 45.0
6. Lang - term stability
SLM Display | SLM Display | Deviated Acceptance
Frequency atinitial at final Value Limits
Weighting (dB) (dB) (dB) (d8)
A - weight 94.0 94.1 0.1 +03
7 Bt 7 A -
SITHIPORN ASSOCIATES CO., LTD. SITHIPORN ASSOCIATES CO,, LTD.
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7. Level linearity on the reference level range
Anticipated Measured Deviated Acceptance
Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 137.0 0.0 1.1
136.0 136.0 0.0 411
135.0 135.0 0.0 1.1
134.0 134.0 0.0 %1.1
133.0 133.0 0.0 1.1
1320 132.0 0.0 an
131.0 131.0 0.0 1.1
129.0 129.0 0.0 % 1.1
124.0 124.0 0.0 4 1.1
119.0 119.1 0.1 1.1
114.0 114.0 0.0 1.1
109.0 109.0 0.0 1.1
104.0 104.1 0.1 1.1
9.0 99.0 0.0 1.1
94.0 94.0 0.0 1.1
89.0 89.0 0.0 x1.1
84.0 84.0 0.0 *1.]
79.0 79.0 0.0 =11
740 74.0 0.0 x1.1
6.0 69.0 0.0 1.1
64.0 64.0 0.0 1.1
59.0 590 0.0 1.1
54.0 4.0 0.0 %11
49.0 49.0 0.0 1.1
44.0 44.0 0.0 +1.1
39.0 390 0.0 *1.1
34.0 34.0 0.0 +1.1
30.0 300 0.0 1.1
290 289 0.1 1.1
280 28.0 0.0 1.1
21.0 210 0.0 +1,]
26.0 260 0.0 1.1
250 250 0.0 +1.1

7 LA -

Cert. No. : ACL24072
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Pages : 7of8
8. Level linearity including the level range control
Anticipated | Measured Deviated | Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
Auto 94.0 94.0 0.0 £1.1
9. Tone burst response
Time Tone burst Anticipated | Measured Deviated | Acceptance
duration, Th Cycle Value Value Value Limits
Weighting | (ms) (dB) (4B) (dB) (dB)
0.25 1 108.0 108.0 00 1.5;-5.0
Fast 2 8 117.0 117.0 0.0 1.0;-2.5
200 R00 134.0 134.1 0.1 +1.0
Sk 2 8 108.0 108.0 0.0 1.5;-5.0
200 800 127.6 127.6 0.0 x1.0
0.25 1 9.0 98.9 0.1 1.5;-5.0
SEL 2 8 108.0 108.0 0.0 1.0;-2.5
200 800 128.0 128.0 0.0 +1.0
10. Peak C sound level
Number of cycle Anticipated | Measured | Dovisted | Acceptance
in Value Value, Lepeak, Value Limits
test signal (dB) (dB) (dB) {dB)
Continuous 133.0 133.0 0.0 3.0
One 136.4 135.3 -k} 3.0
Number of cycle Anticipated Measured Deviated | Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 132.9 0.1 2.0
Positive half cycle 135.4 135.1 0.3 2.0
Negative half cycle 135.4 135.1 0.3 2.0

7 ekt




SITHIPORN ASSOCIATES CO., LTD. D
CALIBRATION LABORATORY SITHIPORN, CERTIFICATE OF CALIBRATION oo Dmaden
4B1-451/1 Sirinthorn Road, Bangbumeu, Bangplud, Bangkok, 10700 Thailand assoclates
Tol, 466 2433 8331 Email: calibration@sithiphorncom ""‘“"”“.:'::’" ISSUED BY Cirrus Research plc E
Cert. No, : ACL24072 | DATE OF ISSUE 16 Decomber 2023  CERTIFICATE NUMBER 205046 R
Job No. : VCGTAC0054
P : Bol8
i 8 Cirrus Research plc Page10f2
Acoustic House Approved signatory
11. Overload indication Bridlington Road N.Smith
Hunmanl i ]
Electronically signed:
Measured value ( dB ) Deviated Acceptance \'fgﬁ ::H abire
Pasitive Negative Value Limits United Kingdom A
one-half cycle | one-half cycle (dB) (dB) %@'2‘_’

89.6 89.6 0.0 +1.5

doseBadge Reader : IEC 60942:2003

12. High level stability

Instrument Information
Manufacturer:  Ci lc 4
SLM Display | SLM Display | Deviated Acceplance Model (;é": DR: s Notes
s at initial at final Value Limits Serial number: 75096
Weighting (dB) (dB) (dB) (dB) Class: 2
A - weight 137.0 137.0 0.0 0.3
Test summary
Date of calibration: 15 December 2023
The doseBadge reader detailed above has been to the data as in the operating manual
and in the half-inch configuration, The procedures and techniques used are as described in IEC60942_2003 Annex B ~
The reported uncertainty is based on a standard uncertainty multiplied by coverage factor k =2 Pericdic Tests and three determinations of the sound pressure level, frequency and total distortion were made.
or any value following caleulation,providing a lavel of confidence of epproximately 95 % | m&d;:“um Ievalivas miessurod using ' WE2F cond fypo MK:z24 ¢ o by Gl
End of Calibration Certificate o | The resulis have been corrected to the reference pressure of 101.33 kPa using the manufacturer's data.

The doseBadge Reader has bean shown to conform to the Class 2 requirements for periodic testing, described in Annex
B of IEC 60842:2003 for the sound pressura level(s) and frequency(ies) stated, for the environmental conditions under
which the tests were performed.

However, as public evidence was not avallable, from a testing organisation respansible for pattem approval, to
demonstrate that the model of doseBadge Reader conformed to the requi for pattern i in
Annex A of IEC 60942:2003, no general statement or conclusion can be made aboul conformance of the doseBadge
Reader to the requirements of IEC 60842:2003.

| Notes:

This certificete provides traceabiity of measurement lo the 81 system of units andior to units of measurement realised at the National Physical
Leboratory of other recognised ] institutes, This certificat may not be reproduced other than in full, sxcept with the prior writien

approval of the Issuing Iaboratory. The results within this cartificate relste only o the tems calbrated, The reponiad expanded uncertainty s based on &
7'- e standard uncarainty multiplied by 8 coverage factor k=2, providing s coversge probabiity of approximataly 95%.

Certificate Number:
CERTIFICATE OF CALIBRATION 205045 CERTIFICATE OF CALIBRATION
Page 20f 2
Environmental conditions 158UED BY Gleros: Resesrch ] |1frﬁ f‘54‘
The following conditions were recorded at the time of the test: e Pk s
el et en ity Tentatiny ZiAE o 34 DATE OF ISSUE 18 August 2023 CERTIFICATE NUMBER 197597
After Pressure:  102.46 kPa Temperature: 23.4 °C Humidity: 35 %
Cirrus Research Page 13
Test equipment Acoustic House Approved signatory
Endllngt:m Road R.Thomas
Model Serial number unman Electronically signed:
Distortion Meter Keithiey 2015 0354818 North Yorkenirs ~
Acoustic Calibrator Bruel and Kjaer 4231 2610257 United Kingdom % %17
Environmental Monitor Comet T7510 21962628

waitiel Acumtic Rasiiis doseBadge Reader : IEC 60942:2003

Expected | Sample 1 | Sample 2 | Sample 3 | Average | Deviation | Tolerance | Uncertainty | Instrument information
Level (dB) 11400 | 11497 | 11416 | 11447 | 11447 | 047 £076 | 04148 Mragnictter:  Clux Ressarhplo Notws:
Model: RC:110A
Distortion (%) <400 028 025 023 0.25 0.25 +4,00 0.13% Serial number: 76062
Frequency (Hz) | 1000.0 | 1004.0 | 10040 | 10040 | 1004.0 40 +20.0 0.4 Hz Class: 2
Test summary

The measured quantities or deviations (as applicable), extended by the expanded combined uncertainty of
measurement, must not exceed the corresponding tolerance. Date of calibration: 18 August 2023

The doseBadge reader detailed above has been calibrated to the published data as described in the operating manual
Adjusted Acoustic Results and in the half-inch configuration. The procedures and techniques used are as described in IEC60942_2003 Annex B -
Periodic Tests and three determinations of the sound pressure level, frequency and total distortion were made.

Expacted | Sample 1 | Sample 2 | Sample 3 | Average Tol The sound pressure level was measured using a WS2F condenser microphone type MK:224 manufactured by Cirrus
Research plc.
Level (dB) 114,00 114,02 114.01 114.01 114,01 0.01 +0.75 0.11dB
Di (% 4.00 023 The results have been corrected to the reference pressure of 101,33 kPa using the manufacturer's data.
istortion <4, ¥ ; . i : 2 ) 7 ‘
) bas b b hiad 4 833 % | The doseBadge Reader has been shown to conform to the Class 2 requirements for periodic testing, described in Annex
Frequency (Hz) | 1000.0 1004.1 1004,0 1004.0 10040 4.0 +20.0 0.1 Hz B of IEC 60842:2003 for the sound pressure level(s) and frequency(ies) stated, for the environmental conditions under
b which the tests were performed.
Functionality Results However, as public evidence was not avallable, from a testing organisation responsibie for pattem approval, to

demonstrate that the model of doseBadge Reader conformed to the requirements for pattern evaluation described in
Annex A of IEC 60842:2003, no general statemant or conclusion can be made about conformance of the doseBadge
Reader to the requirements of IEC 608422003,

Notes:

to the 51 system of units and/or to units of measurement realised at the National Physical
instives. not be.

national . This cerificate may other than in full, except with the prior writen
| approval of Ihe kssuing laboratory, The results wiihin ihis carificale relate only to the fems calaratod. The reporied axpanded uncertainty s based on 8
End of esuts standard uncertainty multiphed by a coverage factor k=2, providing a coverage probabiiy of approximately 85%.




Certificate Number.
CERTIFICATE OF CALIBRATION CERTIFICATE OF CALIBRATION 207438
Page 2 of 2
ISSUED BY Cirrus Research plc :
s Rssarohn | Environmental conditions
DATE OF ISSUE 29 January 2024 CERTIFICATE NUMBER 207436 - The following conditions were recorded at the time of the test:
Before  Pressure: 101.41kPa Temperature: 21.2°C Humidity: 37.1%
After Pressure:  101.41 kPa Temperature: 21.2°C Humidity: 374 %
clfn.ll‘l;.mrcll ple Page10f2
Acoustic House Approved signatory Test equipment
Bridington Road N St s
unman .
North Yorkshire Electronically signed: Model Serial number
YO14 OPH Distortion Meter Keithley 2015 0094818
United Kingdom AR )% ) ‘Acoustic Calibrator Bruel and Kjaer 4231 2610257
Environmental Monitor Comet T7510 21962628
doseBadge Reader : |IEC 60942:2003
g k Initial Acoustic Results
Instrument information Expoctod | Sample 1 | Sample 2 | Sample 3 [ Average ty
Manufacturer:  Cirrus Research pic Notes: i ”
SER " Level (dB) 11400 | 11385 | 11354 | 11354 | 11384 | 048 £0.75 0.11d8
Serial number: 89107 Distortion (%) <4.00 043 0.45 0.42 0.44 0.44 +4.00 0.13%
Class: 2 Frequency (Hz) 1W0 0 1002.3 1002.3 1002.3 1002.3 23 120.0 0.1 Hz
Test summary s racf quariiien . .
Date of calibration: 29 January 2024 e LN T e B e apphonsta) e teried by e o
The doseBadge reader detailed above has been to the publi data as ibed in the manual
and in the half-inch configuration. The procedures and techniques used are as described in IEC80842_2003 Annex B — Adjusted Acoustic Results
Periodic Tests and three determinations of the sound pressure level, frequency and total distartion were made.
The sound pressure level was measured using a WS2F ophone type MK:224 by Cirrus Expected | Sample 1 | Sample 2 | Sample 3 | Average | D “Tol y
Research ple.
N Level (dB) 111 00 113.08 114.01 114.01 114,00 0.00 £0.75 0.11d8
The results have been corrected to the reference pressure of 101.33 kPa using the menufacturers date. | [ f—
The daseBadge Reader has been shown to conform o the Class 2 requirements for periodic testing, described in Annex Diiortion (%) “‘ 00 | 03 | o3 | o3 | o3 033 | +400 | 013%
B of IEC 60942:2003 for the scund pressure level(s) and y(ies) stated, for the | conditions under
which the tests were performed. Frequency (Hz) 10000 1002.3 1002.3 1002.3 1002.3 23 120.0 0.1 Hz
However, as public evidence was not avallable, from a testing organisation responsible for patiem approval, to
demonstrate that the model of doseBadge Reader conformed to the in Functionality Results
Annex A of IEC 80942:2003, no general statement or conclusion can be made about conformance of Iha doseBadge
Reader to the requirements ol |IEC 60942:2003,
Notes:
- matrology H mm the prior writien
sboratory of other recognised national nstiuies. This cerbicete may l'pmdmd other than in full,
mndnmw mummwhmmm The reported expanded uncertainty ks based on a End of
standard uncortainty mubiplied by a coverage factor k=2, providing a coverage probablity of approximataly 95%. results
v, \
NAC N | NAC
Accredited colibration laborgtory “/, "’—\ ‘t.
JNIRANATEE ASSOCIATES COLLTI> septc rnsasis AREY e A A B A AR 0 s
Nranates Mssorates Co. g CALAATION 2067 CALIBRATION 0367
E1/34:15, 67/35:36
11, 3 Te
i S g nalonor® e o rumelt lekomeiny ‘ Continuation of Certificate of Calibration Number CDT-010-67 Page 2 of 2 Pages
Tel +660B680R12
Mobile: +64863095453
£-mat mac cabration @feanates com
Web wte: www pranstes om ‘ Result of Calibration: Without Adjustment [ With Adjustment
CERTIFICATE OF CALIBRATION ‘ Calbation Range;  20-40°C
Certificate No. 1 CDT-010-67 Page 1012 Pages Table 1: This equipment was connected with wet bulb probe Model: HP3201.2 5/N: 16008206,
Dimension: Dlameter 3.3 mm. Length 170 mm.
MEASUREMENT ITEM : Heat Stress Monitar Coflbration procedure:
MANUFACTURER + Delta OHM The temperature colbration will dond.by Iimmersion Desth Standard Reading UUC Reading Erree
MODEL/TYPE :HDaz2 In-House cofbrotion ieiliod ey WhCL-001 {mm) re re) re ]
SERIAL NUMBER 115006711 [Pecenitiy 1 Cornigiien Triior W Sten dere
oot bl digital temperature. indicotor and stondard 80 20,059 02 o1 0099
CONDITION AS-RECEIVED Used Hem IS probe. TN i Lae. 80 25.051 %2 0L 0,099
CUSTOMER + ALS laboratory group [thailand) Co., Ltd. | 80 30.047 302 0.z 0099
B 40, P BO 35,039 352 02 0.099
Khwaeng Suan Luang, Khet Suan Luang, The méusureent,resulcs are troceabie 1o the 80 40.035 0.2 02 0099

lnternational ystem of units (SI) through
Bangkok 10250 Thafland.

- and National astifute of Metrolagy Thailand {NIMT)
Certificote  number.  TT-0038-23, Certlficote

RECEIVED DATE 051an 2024 Sk Pl
MEASUREMENT DATE +08 Jan 2024
1SSUE DATE :09 Jan 2024 Reference Used During Calibration:
1.Stondord Temperature Probe
Wodel: STS-100 ASCO, Sevial No. 667682-05,
ENVIRONMENTAL CONDITIONS: g“’_"’" J'" Mor 7:3: e
Ambient candition in the laboratary are as follow: ”"".“’m";'&"}' m“;"‘h'm N
Temperature 1230430 * et 14Sep 20340
Relative Humidity :55.0215.0 RH
uncertatnty of Messurement:
The reported uncertainty of measurement ks
NOTED: The certificate is valid only to the item collbrated on date and phice of colibration. based on the standard uncertointy multiplied by

o coveroge foctor k=2, Which for o normol

disribution comesponds fo ©  caveroge

probabilty of approximately 95%. The standard

B Lr7 ] uncertointy has been determined in occordence

TABULATION OF RESULTS: Pinadoan [ with the GUM ‘Evoluation of medsurement deta
The table on next page give the measured values. ¢ Guide 1o the expression of uncertointy in

1 - ﬂ measurement”

1his

Chr. Sorawit Thachalad I‘Q;L;C W, Parinya Booncharoen
] Misg Jitttapomn Lertsomphol it e i | Catibration Department Manager
7 Misg Ruangrumpal Phoommit i

THIS CERTIFICATE MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN OBTAINED
IN'WRITING FROM THE LABORATORY

Table 2: This equipment was connected with Globe thermometer probe Modél: TR3276.2 8/N: 12015123,
Dimension: Dismeter 3.3 mm. Length 205 mm.

Iimmersion Depth Standard Reading UUC Reading Error Uncertainty
(mm} ra a rea ra
110 20,058 w02 01 0.099
110 25.052 25 01 0,099
110 30,047 302 2 0.099
110 35,039 %2 02 0.0
110 40.035 402 02 0099
Table 3: This vith probe Model: TP3207.2 S/N: 17003390,
Dimension: Dismeter 14 mm, Length 1stunm
Immersion Depth Standard Reading UUC Reading Error
fmm}) q (1] a ra
75 20059 202 01 0099
7 25,052 51 00 0.099
75 30,047 29 01 0,099
78 35.040 us 02 0.099
(-] 40.036 397 03 0.099

***End of Certificate of Calibration***

J
NAC
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]

Acredited colibeation laborator Y O
IIRANATEE ASSOCIATES CO.LTD SO/EC 17025:2017 ify b JIRANATEE ASSOCIATES CO.LTD.
NSC-TISHTS 17025 NSC—TISI- TIS 17025
seunstes pusaciates Co,lid CALRRATRON 0367 CALIBRATION 0367
61/14-15, 67/35-36
Petchieasem 7,7/1, Rl Watihapea, Banghakyal, measurement laborotzry Continuation of Certificate of Callbration Number COT-015-67 Page 2 of 2 Pages
Bangiok 10600 (Thailsnd) Colibrotion services department.
Tel: 16608680812
Mebile: +E6063998453
Emat it -caibration @ panatee com
Vet ste: s jranatee com Result of Calibration: B Without Adjustment (1 With Adjustment
CERTIFICATE OF CALIBRATION Galbration Renge;  20-40°C
Certificate No.  : COT-015-67 Page 1 0f 2 Pages Table 1: This equipment was connected with wet bulb probe Model: HP2201.2 S/N: 17022563
. Dimension: Dlameter 3.3 mm. Length 170 mm.
MEASUREMENT ITEM + Heat Stress Monltor Cafibration procedure: b
MANUFACTURER - Delta OHM The temperature collbration wd doné by Immgrsion Death Standard Reading UUC Reaging Error
MODEL/TYPE :HD32.2 Mmm; rmmm; wm‘.}m .vgl-n-w: (mm) rQ ) a ca
: occording 1o comparison méth stondard
zm:rw:uerw' :::?:gim dight! temperatuBylncntoighd stonderd = Ao 400 £a ¢ o
b o ‘temperaty obe, The, tempera! cole. L 9
CONDITION AS-RECEIVED  Used item mb;:e:v::rr”_n e iture scale use 80 25.042 25.0 o0 L Doss
CUSTOMER + ALS laboratory group (thalland) Co., id. M SHO, 200 og 0.0%9
104 Phatthanakan 40, Phatthanakan Rd, bil x i a5 a8 i
Khwaeng Suan Luang, Khet Suan Luang, The mitosuriment,sestits are traceable to the 80 40.026 00 00 0.099
Bangkok 10250 Thatland, international system of units (5] through -
mmgw#mm mm:d H}mfn Table 2: This was connected e jel: TP3276.2 5/M: 20019632,
. ts number: T7-0038-23, Certificate Dimension: % 2 . LV 4
RECEIVED DATE :11Jan 2024 . i Bnignd i Diameter 3.3 mim. Length 205 mm.
MEASUREMENT DATE :11Jan2024
ISSUE DATE 117 Jan 2024 Reference Used During Celibration: mmersion Depth Standard Reading UUC Reading Error Uncertainty
1.5tondord Temperature Probe {mm) -] ros, | e re
Model: ST5-100 A500, Serle! No.: 667682-05, -
ENVIRONMENTAL CONDITIONS: Due dote: 18 Mor 204 110 20,050 200 0.0 0.099
Ambient condition In the laboratory are as follow: 2 Mﬂ;f&";‘mr““"”m e 110 25,042 250 00 0098
Temperature 1230430 T 00591 Due date: 145ep 2024 110 30.040 ; 301 0.1 0.099
Relative Humidity 15504150 %RH 110 35.034 . 351 0.1 0099
Uncertalnty of Measurement: 110 40.026 400 00 0.099
The reported uncertainty of measurement is :
NGTED: The certif iy fo the Item collbrated on thate and phice of calbrotion. Al ot rilard smarealety rntidid by Table 3: This equipment was connected with temprerature probe Model: TP3207.2 S/N: 15018507,
{ 2 coreTige Joctor ked, WhCh: ot normel Dimension: Diameter 14 mm. Length 150 fnm.
distribution  corresponds  to @  roveroge % 5 v
A — B proboblity of aparoximately 95%. The stondard —— -
. uncertainiy has been determined in occordonce Immariion Depth __ Standard Resding UC Rending Unsertainty
TABULATION OF RESULTS: , Wﬂ;ﬁawm ? with the GUM ‘Evaluation of meosurement dota p— = ) Eﬁ;‘ =
The table on next page give the measured values. . - Guide to the expression of uncertointy Jn . L
_m measurement” 75 20,050 202 02 0.0%9
4l - 75, 25.042 25.0 00 0.099
25 30.040 30.0 0.0 0.099
19"‘1 '!25 75 35034 350 00 0099
s 40026 93 0.1 0.089
Uue*: Unit Under Calibration
“**End of Certificate of Callbration®**
Calibigted by: Approved SIgnatony: .......... . e — ———
CiMr. Sorawit Thachalad | Mr. Parinya Booncharoen
1 Migs Jittrapom Lertsomphal v Calibration Department Manager |
[ Miss Ruangrumpai Phoomimit T3~ |
N/ .
AR .
THIS CERTIFICATE MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN OBTAINED
IN WRITING FROM THE LABORATORY
S ¥
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) f = oy
CORPORATESERY IL;I'.\ X lul)i;l‘l"‘" ) ;\I TIIS:A];':W:;\IN:);V;F‘U )N!(? H:(\ B ':_(/“‘/’—??“7 Cert.Mo.: 24CHI6
S344PATTANARARN ROAD SOI 18, SUANLUANG. SUANLUANG BANGKOK 10240 & :
TEL RDTI000020 FAX. 027100484 StmamATiON b008 Fogss 2018
Condition of this calibration result
GorlNo:  24CHSB 1 Reference Slandard Instrument
'P- ot 24 ; Instrument Serial No.  IDMNo.  Cert. No. Due Date
sge.r  1of3 1) Document Process Calibrator 54030049 130RCT16  23E2802 27 Aug 2024
Certificate of Calibration 2) Ref. Standard Thermometer 4982054  11ORCO44 231908 26 July 2024

Equipment :
Manufacturer :

Model :

Serial No. :

ID No. :

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

Submitted by :

Ambient Temperature :
Relative Humidity :
Calibration Procedure :

Calibrated by :

Approved by :

( '/) Saithip Meangmal

pH Meter
Mettler Toledo
SevenCompact 5220

104059460
RYG_EN0183
Used ltem

18 January 2024

REVIEW BY Nﬁ“""!ﬂ/ i

APPROVED BV%

ot
NEXT CAL. DATE “k‘“}‘l“

19 January 2024
2401-0578DSC-2 1>}
ALS Laboratory Group (Thailand) Co.,Ltd. (Rayeng Branch)

616/10 Moo 5, T.Maenam Khu,
A Pluakdaeng, Rayong 21140, Thailand

(25 * 2.5) °C

(50 & 15) %

In - house methed

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

- CP-CHE by comparison with themperature  standard

Warakorn Lerngagirakul

Approved Signatory

( ) Warakorn Lerngagtrakul

( ) Ponpan Paipim

Issue Date :

24 January 2024

The Uncertaintics are for a

i ility of approxi 95%

A 0062854

This certificalion is traceable to the International System of Unit maintained through:-
- Technology Promation Association (Thailand-Japan)
2. Certified Reference Materials

: The measurement resulls are traceable to S| through CPA chem Lid.,

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

Buffer Sclution ufacturer Lot No. Exp. date
pH 4.008 CPA chem 940102 27 Nov 2025
pH 6.986 CPA chem 940104 02 Nov 2024
pH 9.987 CPA chem 940106 02 Nov 2024
3. This certificate is valid only to the item calibrated on date and place of calibration.
Calibration Results
Function : mV Measurement
Performing standard curve by Fluke at pH (4,7,10)
Nominal Standard Uncertainty of Coverage
Unit Under Value Voltage Actual Reading Measurement factor
& Jnput (+mV ) K
pH my mV pH
pH Meter 4.000 177.48 177.4 4.000 0.058 2.00
S/N.: C104058460 7.000 0.00 0.0 7.000 0.058 2.00
10.000 -177 48 -177.5 10.000 0.058 2.00

o

a 1198287




Cert.No.:  24CH86
Page.: 3o0f3
Calibration Results
Function : pH Measurement

Performing three buffers curve by using buffer nominal pH (4.01,7.00,10.01)

Unit Under Standard pH Actual pH | Actual mV | Uncertainty of | Coverage
Calibration Buffer Solution Reading | Reading |pH Measurement factor
(mv) () k
pH Electrode 4,008 4.013 176.0 0.0054 2.07
S/N.: 3225367 6.986 6.983 22 0.0084 2.00
9.987 9.996 -174.1 0.0065 2.00

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

- Model : InLab®Expert Pro-ISM

- Serial No. : 3226367

Dimension of probe

- Length : 120 mm

- Diameter : 12 mm.

- Immersion Depth : 100 mm.

Calibration Standard uuc* i Uncertainty of | Coverage

Point Temperature Reading measurement factor
(°c) (cy (*c) (7c) (z°C) k
250 25.001 252 0.188 0.13 2.00

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

-olo-

oy

a 1198288

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES )
5344 PATTANAKARN ROAD SO 18, SUANLUANG, SUANLUANG, BANGKOK 10250 %7700

TEL. 0-2717-3000-24 FAX 027199484 T eTmsrwiral

CALmRATION b

ey
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) g@\\-’/} é”‘i

Certificate of Calibration =~ Setfieate No.: 26822
age: 10f2

Equipment : pH Mater
s Wettler T This certficate may not be reproducad other than ia full,

axcept with the prior wrilien approval of the head of
Model ; SavenCompact 5220 Corporate Services 3: Equipment Calibration and Testing Servicas.
Serlal No.: C104058460
1D No.: RYG_END183

Condition As-Recelved: Usad tem

Recelved Date: 18 January 2024
Calibration Date: 23 January 2024
Reference: 2401-05790SC Submitted by: ALS Laboralory Group (Thalland) Co Lid. {Rayong Branch)

Amblent Temperature:  ( 23 £ 2 ) °C
61610 Moo 5, T.Maenam Khu, A Plakdseng,

Rayong 21140, Thalland

Relative Humidlty: (50210} %

Procedure used: Calitration ware conducted using calibration procedure No. CP-E17 According 1o EURAMET cg-15,

ditian of this result of callb:
1 Reference standards instruments

Instrument Model SerialNo,  CerfificateNo,  Dus Date
1) Multi-Product Calibrator 5500A 6315011 E2U2300035 29 May 2024

2 Tris rasult of callbeation was made on raquestad al tha point spacified by customer.

3 The cartificate is valid only to the item callbraled on data and piace of callbration.

4.This Cerlification is iraceable to the International System of Unil maintained through.-
-NA Caltochnologis Co. LId.. ANAB Accredited No. Callbration AC-2658

by: Approved Signatory :
Issue Date: 24 January 2024 | | Phalinee Pravpaipal

(=T Nuntawat Khamehal
[ ) Pongsagom Bocnyaporn

B 0333296

Cert, No.: 24E289

Page.: 2 of 2
Resuit of calibration :- (*) Without adjustment () After adjustment
Function:  DC voltage measuremant Range: 2000 my
Standard Value uuc* Reading Error Uncertainty
(mv) (mv) (mv ) (+pv)
-200.0000 -200.0 00 68
-150.0000 -150.0 00 65
-100.0000 -100.0 0.0 63
-50.0000 -50.0 0.0 61
0.0000 0.0 0o 58
50.0000 500 0.0 61
100.0000 99.9 0.1 63
150.0000 1499 01 65
200.0000 189.9 -0.1 68

The reporied uncerainty of measurement was based on a standard uncertainty multiplied by a coverage
faclor k=2, providing a level of confidence of approximately 85 %

uuc* =

nit Under Calibration.

-o0o-

fa% o

a 1198963

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES
53414 PATTANAKARN ROAD S01 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL. 0-2717-3000 FAX, 0-2719-9484

Cert.No.: 23TW168

Page.: 10f2
Certificate of Testing
Equipment : DO Meter
::::I'mum :(‘:o-ﬂsv REVIEW BY ... WMT’ i
Serial No.: 156102786 | AreRovED BY | I?ﬁ‘ T
1D No. : RYG_END032 ]
Recelved Date : 21 July 2023 '_T_Ei" DATE ;_'fjm!ii
Test Date : 24 July 2023
Reference : 2307-0713DSC-1
Submitted by : ALS Laboratory Group (Thailand) Co.,Ld.
Rayong Branch

616/10 Moo 5, T.Maenam Khu, A.Pluakdaeng,
Rayong 21140, Thailand
Temperature (25+5)°C
Humidity (50 £ 20) %
Test Procadure : In - house method : CP-CHO
by ique with Azida tion Mathod

Laboratory Condition :

Testod by : Walslak Sirithean

Approved by :
Approved Signatory
{ Butkruea
() Saithip Meangmai
( ) Warakom Lemgagtrakul
Issue Date : 26 July 2023

B 0320211




B

Condition of this result of calibration

Cert.No.: 23TW168
Page.: 2 of 2

1. Reference Standard Instruments :
This is ble to the System of Unit through the reference standards
laboratory of Industrial Calibration Center, Technology Promation Assoclatien (Thalland-Japan).

Instruments Serial No. ID No. Cartificate No. Due Date
1) Burette - 1308U10 23CG1172 22 Mar 2025
2) Balance 1126143764 140RCO04 22MMS0 20 Sep 2023
2. Standard Material :- :
Material Manufacturer Lot.MNo. Assay
Sodium Thiosulfate pentahydrate Merck AM1763316 100.2%
Result : Oxygen Meter A With Air 100 %
Dissolved Oxygen Probe No.: 15E100464
Titration Method DO Meter
Standard Deviation
(Azide Modification Method) Reading
{mgiL) (mgf) (mg/L)
8.18 817 0.0055

This report was certified only for the instrument we tested.It s allowable to use for study
the system efficiency, The environmental impact control and present to organization it may concerned
Intend to use for advertising and referral purpose is prohibited. This report may not be reproduced
other in full,without written approval of the laboratory

-olo-

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) ﬁ

CORPORATE SERVICES 3: EQUIPAENT CALIBRATION AND TESTING SURVICES = ‘3
344 PATTANAKARN ROAD SO 18, SUANLUANG. SUANLUANG BANGKOR 11250 'M-W

TEL 02717300029 FAX. 027190484

NICTHITINTOIY
CAUIBRATION 0000

Cert. No.: 23LM125

Page.: 10of 2
Certificate of Calibration
Equipment : DO Meter with Sensor
Manufacturer : Ysi
Model : 5000-115V
Serlal No. : 15E102796 ¥
ID No. : RYG_EN0032
Submitted by : ALS Laboratory Group (Thailand) Co.,Ltd.

Rayong Branch

616/10 Moo 5 T. Maenam Khu, A. Pluakdaeng.

Rayong 21140 Thailand

Location : TPA On Site Calibration Laboratory
Received Order : 25 July 2023
Calibrated Date : 27 July 2023
Ambient Temperature : (26+10)C
Relative Humidity : (50£30)%
AC Line Voltage : (220:22)V
Calibrated by : Preecha Hiahib
Approved by : é
Approved Signatory

( ) Pomthippa Tameyakul
( ) Malee Butkruea

{7 ) Suwit Imjal
Issue Date : 31 July 2023
The Uncertalnties are for & probability of approximately 95%
This cenificate may not be reprsdused other than in full, except with the prior writien
3 .gi Aponal of the e of Corparste Services 3 guipment Callbration and Testing Serviies
a 1172155 A 0053616
A
FREZN
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) m
CORPORATE SERVICES 3 EQUIPMENT CALIBRATION AND TES CES 7, /—\
Equipment : DO Meter with Sensor Cert. No.: 23LM125 $344 PATTANAKARN ROAD SOI 18, SUANLUANC NLUANG BANGKOK 10250 o iRy
Condition As-Received :  Used ltem Page.: 2 0f 2 TEL 1271730002 FAX 100184 CALIBRATION 9886
Reference ; 2307-07130SC-2
Procedure Used :- Cert. No.: 23TM862
Calibration were conducted using in-house calibration p CP-0T01 o ison with o

Indusirial Platinum Resistance Thermometer ( IPRT ) into Temperature Bath.
The temperature scale used was based on ITS-80,

Condition of this result of calibration

1. Reference standard instrument:-

Instrument Serial No. Cert. No. Traceable Due Date
1) Digital Thermemeter 2188080 2211285 TPA 21 Oct 2023
2. This certificate s valid only to the item calibraled on date and place of calibration.

3. This Vis ble 1o the System of Unit.

Remark : TPA : Technology Promotion Association ( Thailand - Japan )
Result of Calibration :- (*) Without Adjusiment

Function : Temperalure measurement.
This was with temperature sensor, S/N.: 1228475367
Calibration| Immersion Standard uue* Coverage
Point Depth Temperature Reading Error Ungeraing. Factor
(C) (mm ) (c) (<€) (C) (£C) k
20.00 100 20.011 18.91 -0.101 0.15 2.00

Uue* ;: Unit Under Calibration

The reported uncertainly of measurement was based on a standard uncerlainty multiplied by a
coverage faclor k, providing a level of confidence of approximately 85 %,

-olo-

4

a 1158515

Certificate of Calibration

Page: 10of 3

Equipment : Low Temp. Incubator

P
Manufacturer : Memmerl REVIEW BY Lo v&

v
Model : IPP750 APPROVED BY ’? /
Serial No. : VB18.0084 e CN. DATE 3’". nl
s

ID No. : RYG_ENO154
Submitted by : ALS Laboratory Group (Thailand) Co.,Ltd.

(Rayong Branch)
616/10 Moo 5 T. Maenam Khu,

A. Pluakdaeng, Rayong 21140 Thailand

Location : BOD Room

Received Order : 29 May 2023

Calibration Date : 29 May 2023

Ambient Temperature : (26£10)°C

Relative Humidity : (50 £30)%

Calibrated by : Man Pattanapongpaiboon

Approved by : Ju

Approved Signatory

( ) Pornthippa Tameyakul
( ) Malee Butkruea

(/) Suwit Imjai
Issue Date : 7 June 2023
The Uncertainties are for o probability of approxi y 95%

ate sy ot b reprodused other than in full, exeepd with the prior writien

the Isead of Corporste Services 3 Lpaen. Calibeatian wid Tewing Seevices

A 0054867




#

#

Equipment : Low Temp. Incubator Cert. No.: 23TM362 Equipment : Low Temp. Incubator Cert. No.: 23TM862
Condition As-Received :  Used ltem Page: 20i3 Condition As-Received : Used ltem Page: 30of3
Reference : 2305-08380C-2 Reference : 2305-08980C-2
Procedure Used :- Result of Calibration :- (") Without Adjustment
Calibration were conducted using p CP-0T02 g lo direct Funetion of UUC" : Temperature Source
method with Data which with T Detector ( RTD ). Fresh air setting : Close
The temperature scale used was based on ITS-80. Calibration| UUC* | UUG Overall |Gover
Condition of this result of calibration Point | Setting | Reading stability uniformity  |Variation| Factor
1. Reference standard instrument:- (*c) (*c) | (c) (£"C) (*C) (*c) k
Instrument Model Serial No. Cert. No. Due Date 20.0 200 20,0 -~ 0.019 072 1.0 2
1) Data Acquisition 34872A MY57013711 22LM93 02 Jul 2023 Calibration (c)
2. This certificate is valid only to the item calibrated on dale and place of calibration. Point Position ;
i“‘;MCIiM“*'_ _“‘::"m i Bysteanaf tall () [ 1 [ 2 [ 3 [ 4] 5 [ & [ 7 ] & [smn] ()
Hosullof Callbration = (*) Without Adjustment 200 | 19.547 | 19.780 | 15.487 | 19,529 | 19.408 | 20.130 | 20.112 | 20.408 | 20.116 | _ 0.30
Function of UUC* : Temperature Source i
Fresh alr setting : Close Environment during calibration Average® : The avacaga of 20 valuca n each postion,
Beginning Finished Temperature stability : One-half of the grealest of i rature al any one sensor.
Temp. (°C ) 23 23 Te 1 The of al any sensors and the measured
RELHumid. { % ) 54 56 temperature at the reference location which are observed at the same time or at as close an cbservation time as
2 4 AC Supply { Vol ) 223 22 | possibie to the patiern or y within the chamber under sleady-stale conditions.,
& Overall Variation : The Difference of the maximum and minimum measured temperatures throughout observation.
1 Ref. B1d. uuC* : Unit Under Calibration
Position : ID.Ho i Note : The reported uncertainly of measurement was included stabillty and excluded uniformity .
B 8 $ 1 18-18RTD-01 The reperied uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
] 2 18-18RTD-02 faclor k, providing a level of confidence of approximately 85 %.
Wiz i c/ Ll 3 18-18RTD-03
“ 4 18-18RTD-04 ~o0o-
W 5 18-18RTD-05
[ 18-18RTD-10
7 18-18RTD-07
Probe Installation Details : Dimension of Chamber : 8 2-18RTD-08
a0 lem b= 080 m 9 (ref.) 18-18RTD-09
b= 10  em W= 1.0 m
c= 10 em H= 12 m
Capacity = 075 m
a 1165130 a 1165129
"‘:é_\_lz/'/‘ y Cortificate No.: C06230441 Page 2 of 3
L Certificate of Calibration i Ml
Pl "‘ ‘
Gt lﬂmﬁl,m’ ‘“ nent
E SPECTROPHOTOMETER No: G062 1 wmm},mm::muummmuucnzm
Model: DR6000 Issued Date: 19 September 2023
Serial No. (or ID): 1627845 (RYG_ENOO37) Job No WO-00005382 — i St h1s
Manufacturer: HACH Page: 103 536.66 g o oae
Condition: In Condition 637.08 638.3 -0.32 0.13
74848 748.7 022 0.13
Customer: ALS Laboratory Group (Thalland) Co.,LId. {Rayong Branch) s 807.4 .47 0.13
616/10 Moo 5 T.Maenam Khu, Photometric Accuracy (Absorbance) g
A.Plual , Ra 21140, Thalland. = E = Standard Unit Correction
kdaeng, Rayong REVEW BY /V S ~r Under Uncertainty
0.0000 0.000 0.0000 k4 0.0045
& T 238 °C E 4 0.2930 0.280 0.0040 0.0045
Humidity 853 %RH 2 o 05168 0510 -0.0022 0,004
1.0208 1.020 0.0008 0.0045
Calibration Place ALS Laboratory Group (Thailand) Co.,Ltd. (Rayong Branch) (Wet Chemistry) 0.0000 0.000 0.0000 0.0045
616/10 Moo 5 T.Maenam Khu, id 0.2867 0.283 0.0037 0.0045
nm
A.Pluakdaeng, Rayong 21140, Thailand. 0.5073 0.508 0.0017 0.0045
1.0083 1.007 0.0013 0.0045
Calibration By: Mr.Nattapat Rungrueang 0.0000 0.000 0.0000 0.0045
8 0.2518 0.250 0.0018 0.0045
Callbration Date: 18 September 2023 485 nm
The Method used: Inhouse method, CAL-W1-24, base on ASTM E 275-08 and ASTM E 367-04 04585 0462 -0.0025 0.0045
Traceability: This cortificate Is iraceable to the CRM maintained by National Institute of Standards and Lhod oy e 0.048
Technology (NIST) through Stama Scientific Limited. 0.0000 0.000 0.0000 0.0045
The standard for Wavelength Certificate No. 111583 end 111584 P 0.2461 0.245 0.0011 0.0045
.1 nm
The standard for Photometric Certificate No. 9114884 and 111588 0.4852 0.466 -0.0008 0.0045
The standard for Stray light Certificate No, 111586 and 111585 0.9488 0.946 0.0008 0.0045
The standard for Speciral resolution Certificate No. 111587 0.0000 0.000 0.0000 0.0045
0.2504 0250 0.0004 0.0045
580 nm
ﬂ%ﬂ‘ ' &:&'S_ : 0.6040 0.505 -0.0010 0.0045
1.0032 [ X 0.0045
o G g 0.0000 ;: : ::: 0.0045
Person in charge Authorized signatory 5 5 2 2
This ceriificals s issusd the units of ©he of Units (S0 B provides racssbifty of messuromant ta intermaional o 0.2578 0.257 0.0008 0.0045
other recognized 835 nm
e iy stated o which Is cblsined from the standard Lncarisinty mullpled by he coverage factor (e2) 1o 04071 0497 0.0001 0.0045
oval of [ with tha Ouide 10 Expression of ' Moaspement [OUM),
. prdchingripnatn peoe s gimmee e i ot i 0.0720 0971 0.0010 0.0045
Ioprodiond smsept Al wihout psrove of OKBH Tochmokoy Limted i -
Em-m_ Vo< T AW 10200 =‘mm_ﬂ—_—-‘w
283 Bukbumel A, llangshsk, Prraihanong, Barghok 10260 :M__—_-mm-wt—

Delivering Growth - in Asia and Beyond, CAL-FM-COB-18: 12 Sep 2022

Delivering Growth - in Asia and Beyond. CAL-FM-CO8-15: 12 Sep 2022
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Certificate No.: C06230441 Page3of 3
Calibration Results:
Without Adjustment
Photometric Accuracy (Absorbance)
Unit Under C: Corraction Uncsrtalnty
0.0000 0.000 0.0000 0.0080
235nm
0.7385 0.737 -0.0018 0.0080
0.0000 0.000 0.0000 0.0080
257 nm
0.8574 0.857 0.0004 0.0080
0.0000 0.000 0.0000 ©.0080
313n0m
0.2864 0.280 -0.0036 0.0080
0.0000 0.000 10,0000 0.0080
350 nm
0.6374 0.637 0.0004 . 0.0080
Stray light *

Standard: cut-off UUC: Wavelength (nm) UUC: Transmission (%T) Absorbance (A)
260.62 +/-0.11 nm 2606 1.3 1.886
391,44 +-0.11 nm 914 13 1.880

Spactral Resolution *
Nominal Concentration 0.02 % viv Peak Trough Ratio aaw

Standerd Wavelength (nm ) 208.86 266,69 138 200
UUC: Wavelength (nm) 268.2 266.1
Std Absorbanca ( A} 0.4566 0.2780
Absorbance (A) 0413 0,300

* Calibration Marked " Not TIS| Accredited " In this Certificate have been included for compleleness.

The End of Certificate

i famatrs inelutall $An

Limitnd
‘2833 magsalim ey eean vam bed A 10360
nmmmmmum

Delivering Growth - in Asia and Beyond. CAL-FM-COB-15: 12 Sep 2022

&z DKSH

umsaadousnmeSasintiwanan

il WO-00005382

wfiandoeio. SPECTROPHOTOMETER fu: DR600O o 1627845
marasou (Su) AIedaL ()
18 Sep 2023 swnnsnida 18 Sep 2023 RUT I
Unh | bind Und | Lidnd
General

= =] 1. mwdyginuedos o= o
=2 [=} 2. mwdeon ( 900leRo0N, mulu-uontetos) [} 0
= [=] 3, g On - On tdoe (On-Off Swicth) = O
= [=} 4. 1una (Keypad) = o
= =] 5.  wian (Display, Screen Contrast) @ =]

Speciropholomeler
[=] ] 6. wisduliivh (Battery Backup) >= 2.5 VDC =] o
o [=] 7. Fwmpudionaruuniaiu (We Conirol) [u] o
= =] 8. mnuumalu (Wavelength Check) =2 =] z
= =] 9. uwmrinflaus (UV < 3,000 hour) = o 9.2 Hours
= o 10, wwmsrtwflauso (Visible < 5,000 hour) @ =} 7415 Hours
= =] 1. sorimuaiudaotae (Carousel Module) = o

pH Meter and Conductivily Meter
[m] [m] 12.  BifinTvan ( Electrode and Connection Cable ) [m] [u]
(@ (&) 13, sefiusineaiuu Electrode (Level KCI ) [m] [m]
O o 14, hilafuaww Electrode (Dust Protection Hood) [u] o
o o 15, andubifinTnia (Stand) ju] o
o m] 16, mmrmisqufivhin (No Sample) o [=)
=] o 17, seRumadostiesoed (>= 2.5 Lifiu 3.0) a [=]

Aulormatic tirator
=] [m] 18.  Anwm Piston Burettes [m] ju]
[m] [m] 19.  Function Rinsing and Dosing [m] m]
o o 20, sunmombIRRUnIolsEnoU =] o

hubsouunle :  *656,1nm=656.1nm
“486.0nm=485.5nm
Mr.Nattapat Rungrusang
Service Engineer
o
eutapai uTHeTn o Youe PysmanT e 10280

Delivering Growth - in Asia and Beyond. CAL-FM-R31-03; 20 Jul 2022

Sartorius (Thailand) Co., Ltd.
126 Rama @ Road, Huaykwang, Husykwang, Bangkok 10310
Tel: +£8 2843 8384-8 , e-mall: service thallanci@anerius. com

Certitied

SARTORILS

INSC-TISETIS 17015
CALIBRATION 0426

Model Number:  MSE2248-100-DU Certificate No, : e
Description : Analytical Balance Issued Date :  Friday, February 23, 2024

Serial Number ;. 0026207038 Reference No. . 229196 S
1D No. : N

Manufacturer : Page No. : 1012

ALS Laboratory Group (Thailand) Co.,Ltd. (Rayeng Branch;
|B16/10 Moo 5 T.Maenam Khu, A.Pluak Daeng, Rayong 21140, Thailand.

Customer Nama :

Calibrated Place :

ALS Laboratory Group (Thailand) Ca., Ltd.(Balance Room)

616/10 Meo 5 T.Maenam Khu, A.f 'Rayong.21140, Thalland.

Mr.Chonchai Inthana

Thursday, February 22, 2024

Calibrated By :
Callbration Date :

Calibration
Procedure No. ; This calibration was conducted by
Using in-house calibration procedure number (WI-003)

‘Based on UKAS LAB 14 : 2019

Metrological data : Ambients Conditions:

Capacity : 220 g Readability : €.0001 a9 Temp 4 242 °C E 50°C
Humidity : STO%RH & _10.0%RH

Reasons for calibration Pressure &

Equipment Candition; (6ot opeate L] P
Measurement Method ~ UKAS Publication Ref :Lab 14
“The measurement uncertainty stated is the expended uncertainty which is obtained fram the =|nnumd uncerlainty mulliplied by the
coverage factor (k=2) ta provide a level of of 85%. ltis vith the Guide to

of Uncertalnty in (GUM). The callbration certificate dacuments the h'iceabdlly tc National Standards, which
realise the unit of measurement according to the International Standard System of Units (S1). Report of Tolerance came form list of
Sartorius Metrological Specificatons,

[ Hew Instalation [ Service / Repaired  [Z] Re-calioration Malntenance

Traceability:

Modal Number ]Ducﬂ n Traceability Cetificate No. Due Date
YCS011-522-00 | Sarteri ;g t sel 1mg - 5000g E2,YCS011-522:00 | | 23-Aug-2025
MHB-2828D | Humidity/Bara; p_Lutron MHB-3828D 23-Aug-2024

This certificate relate and apply this eauipment only,

This certficate may not be reproduced cther than in full except with
the priot written approval of the Verification Operation Division
Sarorius (Thailand) Co., Ltd.

Mr.chonchai Intthana(Technical Manager)

SOP FM 33 03 February 2022

Reviewy .. TErsl:

Sartorius (Thailand) Co,, Ltd.
129 Rama § Road, Huaykwang, Husykwang, Bangkok 10310
Tol: +80 2643 83618 Fax: +66 2643-8337, e-mail: service.thailand @isanarius.com

eriticale

Model Number:  MSE2245-100-DU
Description : Analytical Balance
Serfal Number: 0026207038

IDNo. ; RYG_ENDO0Z 3
Manufacturer:  Sartorius

Calibration Results : Without Adjustment

S/ARTORILS

of Calibration

Ceriificate No. : 24BCI0069 ——
lssued Date:  Friday, February 23,2024
Reference No. : 229196 I s
Page No. : 20f2

Repeatability Eccentricity (Off-center loading error)
The re; WMMJ"IMIIWMQMMMM&WD’W neanly The yiviced by the dierence between e
under constant 1081 conaRIGNS when. placed lw o capoclly, piaced in the.
weiphing pan in I Isusedlo m«mwmmwnmme{mum
uxpress Hmmqmlﬂmw. |measuremant paints ( positons defined ccording fo OIML R76).
Nominal Value : {Low Load) 200000 1899998 Nominal value : 100 g
20 ] 20.0000 200.0000 Tolerance 0.0004 g
Toleranca 20.0001 2000000
00001 g 20.0000 | 199.9985 Difference
26,0001 200, 0000 [
MNominal Value : {High Load) 15.9599 200.0000
20 g 20,0000 200.0000
Tolerance 20.0000 199.9999
0.0001 g 19,9589 2000001
19,9959 200.0000
Standard Deviation 0.00007  0.00008
Linearity
The Knoarly, . Descrides i curve of @ woighing Instrumont from fthe kneer siopa,
Tolerance 0.0002 g
Naminal Value Canventional Mass Value | Displayed Value Deviation: Uncertainty |
(@ (@ @ )]
0.0% 0.0100 0.0000 0.00018
- 0,05 | 0.0500 §.0000 0.00018
0.1 0.1000 | 0.0000 0.0C018
0.5 105000 0.0000 0.0C018
T 1.0000 0.0000 0.00018
5 5.0000 0.0000 0.00018
10 00060 5.000C 0.00018
20 | 20.0000 ¢.0000 0.00024
50 49,9889 =0.0001 0.00018
100 ] 100.6000 1.0000 0.00023 |
— 200 | 200.0000 199.9399 =0.0001 0.00032
End of Report.
SOP FM 33 03 Fobruary 2022




TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
SERVICES

[EQUIF AND TESTING SERVICES
534/4 PATTANAKARN ROAD S01 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL.0-2717-3000-29 FAX.0-2719-9484
Equipment : Hot Air Oven Cert. No.: 24TM6E32
Condition As-Received :  Used Item Page: 20of3
Reference : 2403-05630C-1
Procedure Used :- ‘
ifi i Cert. No.: 24TME32 Galibration were conducted using calibration procedure CP-OT02 according to direct t |
ceﬂ'flcﬂtﬁ f Il irason Wene using cal P g measuremen
o ca bration Page: 10f3 method with Data Acquisition which connected with Resistance Temperature Detector ( RTD ) and ‘
Thermocouple Type T. |
The temperature scale used was based on ITS-80. |
— Hot ArOven | o Thanitalt Condition of this result of calibration
detin L Hemaris 1. Reference standard instrument:-
Manufacturer : Memmert Instrument Serial No. Cert. No. Traceable Due Date
pﬁﬁb— 1) Data Acquisition MYS7013711  23LM115 TPA 11 Jul 2024
Model : UFE 500 AFPROVEDBY.......0... 2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This certification is traceable to the International System of Unit.
Sarial No. : G511.1572 2.”09’,25 Remark : TPA : Technology Promotion Association ( Thalland - Japan )
NEXT CALDATE i..iveirinrsasnersressossaons Result of Calibration :- { ") Without Adjustment
ID No. ; RYG_ENDO10 Function of UUC* ; Temperature Source
Fresh air setting : Close Environment during calibration
Submitted by : ALS Laboratory Group (Thalland) Co.,Ltd. (Rayong Branch) Beginning Finished
616/10 Moo 5 T. Maenam Khu, Temp. (°C ) 27 27 |
A, Pluakdaeng, e % REL.Humid. ( % ) 57 59
Rayong 21140 Thalland 1 [AC Supply (Velt) 222 224
Location : Oven Room ) TATAL
Received Order : 21 March 2024 H s Catbratlan Folnt
Calibration D: 21 March 2024 7 Position:| (180)°c (104) °c
Ambient Temperature : (26£10)°C 2)‘_3_: /
Relative Humidity : (50£30)% v 1 18-18TC-01 | 18-18RTD-01
5 2 18-18TC-02_| 18-18RTD-02
Calibrated by : Man Pattanapongpaiboon W ~ oo AT
4 g 4 18-18TC-04 [ 18-18RTD-04
Ao b . Zmd — —— A — 5 18-1BTC-05 | 18-1BRTD-05
i . an 6 18-18TC-06 | 23-18RTD-06
Approved Signatory a 3 m D= 0.40 m
= 7 18-1BTC-07 | 18-18RTD-07
() Pomnthippa Tameyakul = 60 om W= 056 m
= B 18-18TC-08 | 22-18RTD-08
{ ) Unnopphol Harachai © 50 em H= 0.48 m
o 9 g (ref.) | 1B-18TC-08 | 18-18RTD-08
) Suwit Imjai Capacity = 011 m
Issue Date : 22 March 2024
‘The Uncertainties are for a confidence probabliity of app 95%
may nol be than in full, -uumhmm
‘Approval of the head of Corporaie Servioes 3 : Equipment Calibration and Testing Services.

‘TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

/ m\ CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
D 534/4 PATTANAKARN ROAD 01 18, SUANLUANG, SUANLUANG BANGKDK 10250 e B
TEL.0-2717-3000-29 FAX.0-2719-9484 CALIBRATION 8094
Equipment : Hot Air Oven Cert. No.: 24TME32
Condition As-Received : Used ltem Page: 30of 3
Reference : 2403-05630C-1
Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Scurce Certificate Of ca"bration Cert. No.: 24TME34
Fresh air setting : Close Page: 10f3
Calibration| UUG* | UUG" | T Temperat Overall [Coverag
Point Setting | Reading stability uniformity Factor
ey ey fe)| s ey o] « Equipment Hot A Oven Thanital,
104.0 104.0 | 104.0 0.051 0,59 0.62 2 REVIEW BY .., f, (HAATVAS L,
180.0 180.0 180.0 0.15 1.3 1.7 2 Manufacturer : Memmert |
Calibration Measured Temperature ( °C ) @—
Point Position Hnpeitny, N {Eiio ,\I=|‘knv|=mn'...p. i ‘
(°c) 1 2 3 4 5 6 7 8 9 (ref.) (£°C)
1040 | 103.921]103.786] 103,757 | 103.758| 103.850| 103.817 | 104.213| 103.672| 103.673] _ 0.42 Serial No. : 84230853
180.0 178,614 179.270| 178.145] 179.598 | 180.001 | 180.423 | 180.293| 180.629| 179.429 1.1 NEXT CAL DATE 21',03'[25
Average* : The average of 30 values in each position. 1D No.: RYG_EN0213
Temperature stability : One-half of the greatest maximum difference of measured temperature at any one sensor.
T : The i differance of measured temperatures at any sensers and the measured Submitted by : ALS Laboratory Group (Thalland) Co.Lid. (Rayong Branch)
lamporalum at the reference location which are observed at the same time or at as close an observation time as 616110 Moo 5 T. Maenam Khu,
possible to the ten ire pattern or within the chamber under steady-state conditions. A Pluakdaeng,
Overall Variation : The Difference of the maximum and minimum wres throughout tion Rayong 21140 Thailand
Uuc* : Unit Under Calibration Location : St Room
Note : The reported uncertainty of measurement was included stability and excluded uniformity .
The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage Recelved Order ; 21 March 2024
factor k, providing a level of confidence of approximately 85 %. Calibration D: 21 - 22 March 2024
Ambient Temperature : (26210) C
-o0o- Relative Humidity : (50%30)%
Calibrated by : Man Pattanapongpaiboon

Approved by : $M

Approved Signatory

() Pornthippa Tameyakul
{ ) Unnopphol Harachal
/) Suwit Imjai

Issue Date ; 23 March 2024 |

The are fora probabllity of app ly 85%

‘This certificate may mwmhumwnwm
wdhhﬂdm 3 Equipment Calibration and Testing Services.




Cert. No.: 24TM634
Page: 20of 3

Equipment : Hot Alr Oven
Condition As-Received :  Used item
Reference : 2403-05630C-3
Procedure Used :-

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

The temperature scale used was based on ITS-80.

Cendition of this result of calib
1. Reference standard instrument:-

Instrument Serial No. Cert. No. Traceable Due Date
1 ) Data Acquisition MY57013711 23LM115 TPA 11 Jul 2024

2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This certification |s traceable to the International System of Unit.

Remark : TPA : Technology Promotion Asscclation ( Thalland - Japan )
Result of Calibration - *) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Close

Environment during calibration
Beginning Finished

Temp. (') 27 27
-!{2 B REL.Humid. { % ) 58 59
[AC Supply { Voit | 224 223

Ret. Std. ID No.: @
Calibration Paint

Position :| (180)°C (104)°C

1 18-18TC-01 | 18-18RTD-01

- 2 18-16TC-02 | 16-18RTD-02

3 18-187C-03 | 16-18RTD-03

4 13-187C-04_| 18-18RTD-04

Probe Instaliation Details :  Dimension of Chamber : 5 164870-05 [ 18-1BRTD-05
R ol N T 5 13-187C-06_| 23-18RTD-06

P We i 7 18-187C-07_| 18-1BRTD-07

i B em e ot 3 18-18TC-08 | 22-1BRTD-0B

9 (ref.) 18-18T7C-09 | 18-18RTD-09

Capacity = 0.1 m*

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD S0 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL.0-2717-3000-20 FAX.0-2719-9484

Cert. No.: 24TM835
Page: 1of 3

Certificate of Calibration

Equipment : Water Bath ﬂal 1 [
e REVIEW BY .. !L‘a wser

Manufacturer : Memmert ;

Model : WNB22 APPROVED BY [ S

Serial No. : L513.0648 21/09/25

NEXT CAL BATE i visvnsaseessenssennransanns
ID No. : RYG_EN00&1
Submitted by : ALS Laboratory Group (Thailand) Co. Ltd, (Rayong Branch)

616/10 Moo 5, T. Maenam Khu,
A. Pluakdaeng,
Rayong 21140, Thailand

Location : Wet Chemistry Lab

Received Order :
Calibration Date :
Ambient Temperature :
Relative Humidity :

21 March 2024
21 March 2024
(2610)°C
(50 +30)%

Man Pattanapongpaiboon

&

Approved Signatery

Calibrated by :

Approved by :

() Pornthippa Tameyakul
{ ) Unnopphol Harachai
(A suwit Imjai

Issue Date 23 March 2024

The Uncertainties are for a confidence probability of approximately 95%

‘This certificate may not be reproduced other than in full, except with the prior writien
Approval of the ices 3 : Equipment G Testing Services.

Equipment : Hot Air Oven Cert. No.: 24TMB34
Condition As-Received : Used Item Page : 30of3
Referenc 2403-05630C-3
Result of Calibration :- (*} Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Close
Calibration| UuC* uuct Ti Temperat Overall
Point Satting | Reading stability uniformity Variation| Factor
(c) (’cy) | () (x*C) c) (°c) k
104.0 104.0 1040 0.085 0.52 0.90 2
180.0 180.0 180.0 0.20 1.2 2.0 2
Calibration Measured Temperature ( °C ) Uncertainty
Point Position
("C) 1 2 3 4 5 ] 7 8 9 (ref.) (2°C)
104.0 104,169 | 103.506] 103.898( 103.712| 103.772| 103.730| 104.288| 103,805 [ 103.798 0.42
180.0 180,701 | 179,230 179.935] 179.009| 180.127 | 180.138| 180.895] 179.313| 180.211 1.1

Average® ; The average of 30 values in each position.

Temperature stability : One-half of the greatest maximum difference of measured temperature at any one sensof.

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

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

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

~00c-

Water Bath Cert. No.: 24TMB35
Used Item Page: 2of 3
2403-05630C-4

Equipment :
Condition As-Received :
Reference :
Procedure Used :-

Calibration were conducted using in-house callbration procedure CP-OT04 Based on ASTM E715 accarding
to direct measurement method with Data Acquisition which connected with Industrial Platinum Resistance
Thermometer { IPRT )

The temperature scale used was based on |TS-90.

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

Instrument Serial No. Cert. No. Traceable  Due Date

1) Data Acquisition MY57013711  23LM115 TPA 11 Jul 2024
2. This certificate is valid only to the item callbrated on date and place of calibration.
3. This certification is traceable to the International System of Unit.

Remark : TPA : Technology Promotion Assoclation ( Thailand - Japan |
Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source
Heat transfer medium used :  Water

Environmental AC Voltage Supply
- (°C) (%RH. ) ( Volt )
[Beginning of Calibration 25 56 222
Finished of C i 25 57 223
Ref. Std.
Position : 1D No.:
1 4603988-001
D 2 2 4803985-002
) 3 4803988-003
ey T 4 4803988-004
Sref.) 4803988-005

Fromt
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Equipment : Water Bath Cert. No.: 24TME35
Condition As-Received : Used Item Page: 30f 3
Reference : 2403-05630C-4
Result of Calibraf = (%) Without Adjustment
Function of UUC* : Temperature Source
Calibration uuct uucH Average* Standard Reading ( 'C ) Uncertainty,
point Setting Reading Position
(c) (*C) i) 1 [ 2 T 3 T 4 [ sget) | (2°c)
85.0 B5.0 85.0 84428 | 84424 | 84489 | 4507 | 84477 0.18
Calibration Uniformity | Stability Coverage
point Factor
(cy (°c) (£°C) k
85.0 0.19 0.11 2

Average* : The average of 30 values in each position

Uniformity : The maximum difference of measured temperatures at any sensors and the measured lemperature
at the reference location which are observed at the same time cr at as close an observation time as possible
to determine the temperature pattern or homogeneity within the chamber under steady-state conditions.
Stability : One-half of the greatest maximum difference of measured temperature at any cne probe.

UuC* : Unit Under Calibration

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES X EQUIFMENT CALIBRATION AND TESTING SERVICES ‘(@
534 PATTANAKARN ROAD SOI 18, JANG, SUANLUANG BANGROK 10250 o

TEL 0:2717-3000-29  FAX. 0-2719-5454

Cert.No.: 24CH81
Page.: 103

Certificate of Calibration

Equipment : pH Mater
Manufacturer Mattier Toledo
Model ; Seven2Go revieway ., Pl
Serial No. : B628755884
s
1D No.: RYG_FS0392 APPROVED BY .~ :
Condition As-Received: ed ltom
e ue NEXT CAL DATE ?.5..'1'?'!;.3‘.?. -
Received Date : 17 January 2024
Callbration Date : 18 January 2024

Note : The reported uncertainty of measurement was includad stabllity and excluded uniformity. Referance 2A01-HT0
Submitted by : ALS Laboratory Group (Thailand) Co.,Ltd. Rayong Branch
The reported uncertainty of measurement was based on a standard uncertainty multiplied by a } 516/10 Moo 5, T.Maenam Khu, A Pluakdaeng
coverage factor k, providing a level of confidence of approximately 95 %. ( Ra 2|1.m. ﬁahm . '
| yong X
ale. | Ambient Temperature : (25 + 2.5) °C
| Relative Humidity : (50 = 15) %
‘ Calibration Procedure : In - house method :
| - CP-CHS by direct measurement with standard
{ standard voltage and direct measuremenlt with
‘ certified reference malerial (CRM)
- CP-CHB by comparison with themperature slandard
Calibrated by : Warakorn Lerngagtrakul
Approved by : S“'-'
Approved Signatory
{ /{Slimlp Meangmai
( ) Warakomn Lerngagtrakul
{ ) Ponpan Paipim
Issue Date : 19 January 2024
The Uncertainties are for a y of app ly 5%
This werificate may nes b reprosbuced othes than in full, eveepl w il he prior mritien
Approval of the head of Corporsic Services 3 - Equipmem Calibration smd Testing Services
A DN62731
Cert.No.. 24CHa1 CertNo. 24CH81
Page. 203 Page.. 303
Condi of this calibration result / Calibration Results
1. Reference Standard Instrument 1. Function : pH Measurement
Ins nt SerialNo.  IDNo.  Cert No, Due Date Performing three buffers curve by using buffer nominal pH (4,7,10)
1) Document Process Callbrator 54030049 130RC1168  23E2802 27 Aug 2024
2) Ref. Standard Thermometer 4982054  110RCO44 231908 26 July 2024 Unit Under Standard pH Actual pH | Actual mV | Uncertainty of | Coverage
Callbration Buffer Solution Reading Reading |pH Measurement factor
This certification is traceable to the International System of Unit maintained through:- (mv} (%) K
- Technology Promotion Asscciation (Thailand-Japan) pH Electrode 4.008 4.02 182 0.0085 2.05
2. Certified Reference Malerials : The measurement results are iraceable to SI through CPA cham Lid., SIN.: 2465866 6.086 7.00 7 0.011 2.00
ANSI-ASQ National Accreditation Board, Accredited No. AR-1835 9.997 10.00 166 0.011 205

Buffer Solution Manufacturer Lot No. Exp. date
pH 4.008 CPA chem 840102 27 Nov 2025
pH 6.988 CPA chem 931950 01 Oct 2024
pH 9.997 CPA chem 940108 02 Nov 2024

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

Calibration Results
Function : mV Measurement

Performing standard curve by Fiuke at pH (4,7,10)
Nominal Standard Uncertainty of Coverage
Unit Under Value Voltage Actual Reading Measurement factor
Calibration Input
\ k
oH mv mv oH (2mV)
PH Meter 4.00 177.48 178 4.00 0.58 2.00
S/N.: B628755084 7.00 0.00 o 7.00 0.58 2.00
10.00 -177.48 -177 10.00 0.58 2.00

Sy

a 1198003

Function : Temperature Measurement
(*) Without adjustment

This equij was with T e Probe;
- Model : InLab®Expert Go-ISM
- Serial No. : 2485868
Dimension of probe
- Length : 120 mm,
- Diameler : 12 mm.
_ - Immersion Depth : 100 mm.
by Standard uuc* Error Uncertainty of | Coverage
Point Temperature Reading measurement factor
(c) (¢ (*c) (*c) (x°C) k
25.0 25.002 251 0.088 0.13 2,00
30.0 30.002 30.1 0.088 0.13 2.00
40.0 40.003 40.1 0.087 0.13 2.00

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

-00o-
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CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
5344 PATTANAKARN ROAD SO1 18, SUANLUANG, SUANLUANG, BANGKOK 10250 =
TEL. (-2717-3000-24 FAX. 0-2719-9484 o NBCTmLT a2
CAUBRATION

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
i

Certificate of Calibration ~ Certfieat No.: 25304

Page: 10/2
Equipment : pH Mater
—— I This certificate may not be reproduced other than in ful,
excapt with the prior writien approval of the head of
Model : SevenExcallence Corporale Servicss 3: Equipment Calibration and Tesling Services.
Serial No.: BA34201445
1D Ne.: RYG_ENO152
Condition As-Recelved: Used ltem
Recalved Date: 08 Decombeor 2023
Calibration Date: 14 December 2023
Reference: 2312-0151D8C Submitted by: ALS Laboratory Group (Thalland) Go.,Lld. Rayong Branch

Amblent Temperature: | 23 £ 2) °C
616/10 Moo 5, T.Maenam Khu, A Piuakdaeng,

Rayang 21140, Thakland

Relative Humidity: (5 £ 10)%

Procedure used: Calibration were conductad using calibration procedure No. GP-E17 according to EURAMET cg-15.

Cert. No.: 23E3824

Page.: 2 of 2
Result of calibration :- {*) Without adjustment () After adjustment
Function: DC vollage measurement Range: 2000 mv
Standard Value UUC* Reading Error Uncertain!
(mV ) (mV) {mv) (£pv)
-200.0000 -198.9 0.1 68
-150.0000 -150.0 0.0 65
-100.0000 -100.0 0.0 63
-50.0000 -50.0 0.0 61
0.0000 0.0 0.0 58
50.0000 50.0 oo 61
100.00C0 100.0 0.0 63
150.0000 150.0 0.0 . 85
200.0000 189.9 -0.1 68

The reported uncertainty of measurement was based on a slandard uncertainty multiplied by a coverage
factor k=2, providing a level of confidence of approximately 85 %

UUC*= Unit Under Calibration.

Condition of this result of calibration
1.Raference standards Insiruments : 000~
Instryment Modal Seriul No, Certificate No, Dus Date
1) MultiProduct Calibrator 55024 2435802 EE-0041-23 26 Apr 202
2.This resull of callbration was made on roquostod at the point specified by cuslomior.
3.The certficate Is valid only t tha item callbrated on dale and place of calibration.
4 This Certification Is traceable to the International System of Unit maintained through:-
-Naticnal Institute of Metrology Thailand (NIMT)
REVIEW BY ....LEL By
repROVED BY TR
v2xt GAL. DATE 1 '
I
by: Approved Signatory : Ve
Issue Date : 15 December 2023 [ 1Phalinee Prabpaipal
[Aunlxmﬂ Khamchal
| 1 Pongsagom Boonyapom
s
5 0331106 a 1193422
S
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) ﬁg
CORPORAT VICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES ¥ //5\\3 Cert.No.: 23CH1574
4 PATTARAEARN BOADSOLN, SUATILA NLUANG BANGKOR 1050 ol Pagen: 2003
TEL 0-2T17- 30029 FAX. 0:27 1940484 CALIBRATION Good Condition Df!hl. callbration res:
1. Reference Slandard Instrument : -
CertNo.: 23CH1574 Instrument Serial No. 1D No. Cert. No. Due Date
Page: 102 1) Document Process Calibrator 54030049 130RC116  23E2802 27 Aug 2024
s O s 2) Ref. Standard Thermomeler 4982054 110RC044 231808 26 July 2024
Certlﬁcate Df Cahbratlon This certification is raceable to the Interational System of Unit maintained through:-
Equipment : pH Meler - Technology Promotion Association (Thailand-Japan)
Manufacturer : Mattier Tolado
2. Cerlified Reference Materials : The measurement results are traceable to SI through CPA chem Ltd.,
Mooel: SopnEralence ANSI-ASQ National Accreditation Board, Accrodiled No. AR-1836
Serlal No. : BB34291445
1D No. : RYG_ENO152 Buffer Solution Manufacturer Lot No. Exp. date
A e e & pH 4.008 CPA chem 913508 14 July 2025
endibon faRecatve: Lond Hiont pH 6.966 CPA chom 931959 01 Gct 2024
Received Date : 08 December 2023 pH 8.897 CPA chem 840108 02 Nov 2024
Callbration Date : 15 December 2023 3. This certificale is valid only to the item calibrated on date and place of calibration.
Reference : 2312-0151DSC-3 Calibration Results
Submitted by : ALS Laboratory Group (Thailand) Co. Ltd. Rayong Branch Function : mV Measurement

61610 Moo 5, T.Maenam Khu, A.Pluakdaeng,
Rayong 21140, Thalland

Ambient Temperature : (25 = 2.58) °C

Relative Humidity : (50 = 15) %

Calibration Procedure : In - house method :
- CP-CHS5 by direct measuremant with standard
voltage calibralor and direct measuremen! with
certified reference material (CRM)
- CP-CHB by comparison with standard thermometer

Calibrated by : Warakomn Lemgagtrakul

Approved by :
Approved Signalory
( ) Salthip Meangmal
( ) arakorn Lerngagtrakul
{ vf Ponpan Paipim

Issue Date : 19 December 2023

The Uncertainties are for a confidence probability of approximately 95%

This certificate may 0ot be reprodiced odser thas in Full. except with the prior writien

Appruvat of the head of Corporste Services 3 Fquipment Calitvstaon and Testieg S<rvices

A Q0B1696

Performing dard curve by Fluke at pH (4,7,10)
Nominal Standard Uncertainty of Coverage
Unit Under Value Voitage Actual Reading Measurement factor
Input
pH mV mV pH (2m¥) X
pH Meter 4.000 177.48 177.3 4.000 0.058 2.00
S/N.: BB34281445 7.000 0.00 0.1 7.000 0.058 2.00
10.000 -177.48 -177.8 10.000 0.058 2.00

B

a 1193852
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CertNo.: 23CH1574

Page.: 3of3

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

Unit Under Standard pH Actual pH | ActualmV | Uncertainty of | Coverage

Calibration Buffer Solution Reading Reading |[pH t| factor

(mV) (%) k
pH Electrode 4.008 4.013 184.1 0.0045 2.00
S/N.: 3225368 6.886 6.998 87 0,0084 2.00
9.987 10.002 -164.7 0.0088 211

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

- Model : InLab®Expert Pro-ISM
- Serial No. : 3225368
Dimension of probe;

- Length : 120 mm

- Diameter : 12 mm

- Immersion Depth : 100 mm

Calibration Standard uuc* Eror Uncertainty of | Coverage
Point Temperature Reading measurement factor
(°c) (*c) (c) (*c) (x°c) k
250 25.003 24.3 -0.703 013 2.00

Remark : - UUC* = Unit Under Calibration

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

-o0o-
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Automation Service Co, Ltd, -5k

929,92911 ol Pattanakarn 30, Pattanakarn Rd., Suanluang, Suaniuang, mkmm

Hoad Office : Te. 02-315-5984 ext.1 m 02-318-4561 E-mail : atsc@automation.co th

Rayong Branch : 1/15 Huaypong Ad., A. Muang, Rayong 217150 Tel. 038-692.152 Fax. 038-692-345
Lamphun Branch : 12275 M.4, T.Ban Klang, AMuang, Lamphun 51000 Tel/Fax, 053-581-876
website : www.aulomation.co.h

MTOC : L-0508/2023 Report No. : ALS-416/01
TOC-L Maintenance Report

Instrument : Total Organic Carbon Analyzer  Measuring :TC 0 ~ 30000 mg/L

Model : TOC-LCSH Place of Installation : -

Serial No. : H54425300416 Department : LABORATORY

Manufacture : Shimadzu

Customer ALS Laboratory Group (Thalland) Co.,Ltd.

104 F 40, Ph Rd.,
Khwaen Suan Luang, Khet Suan Luang,
Bangkok 10250 Thalland

Date of Maintenance : 11/05/2023 !

REVIEW BY

APPROVED BY .. ZJ— AL

: Temperature 26,5 + 5 °C
! ExT caL oate 1los] 024,

Ambient Condition

: Humidifier 56 + 15 %RH

Maintenance By B [ z-\.
-

177
( Mr. Peerapong Sangpan)
Techniclan

/L

Approved By §
(Ml./Nlpnn fh.\:ngsumsakj
Technician Manager
User Name 2 Sm!uk :P

Sirllluft ?ue».afw% )

SHIMADZU ANALYZER
1/4

Automation Service Co.,Ltd.

529,929/1 Sol Pattanakarn 30, Pattanakarn Rd., Suaniuang, Suanluang, Bangkok 10250

Head Office : Tel. 02-319-3984 ext.1 Fax.02-318-4961 E-mali : atsc@automation.co.th

Rayong Branch : 1115 Huaypong Rd., A. Muang, Rayong 21150 Tel. 038-692-152 Fax. 038-692-345
CYTGTOL ROl Lamohan Branch : 122/5 M.4, T.Ban Kiang, A Muzng, Lamphun 51000 Tel/Fax, 053-561-876
wabsite * mvw‘mmun.u th

MTOC : L-0508/2023 Report No. : ALS-416/01

Maintenance Sheet
Customer :__ALS Laboratory Date : 11/05/ 2023
Model : __ TOC-LCSH Serial No. _H54425300416
Item __Carry out maintenance work - ["Result | Exchange
1. [ Check functionality of the device
Check furnace temperature 0.K.
(Standard cat. 680 °C/ for TN cat. 720 °C)
Check dehumidifier temperature (1 °C ) 0.K.
Check the entire flow line related to leakage 0.K.
Check baseline status (OK) 0.K.
Check carrier gas pressure (200 +10 kPa) 0.K.
Check carrier gas flow rate { 150 mL/min ) 0.K.
2. | Tubes
Check all tubing for contamination, If 0.K.
necessary clean them
Check all tubing for tight connection O.K. o
3. | Container and Drainage
Fill up humidifier with pure water to max. 0.K.
level
Check filling of dilution water and acid O.K.
container
Rinse Drain Pot, after wards refill again with 0.K.
pure water
Check if outlet flow is in proper conditions 0.K.
4. | TC and IC Injection
Clean injector Block 0.K.
| Check injector Block for wear 0.K.
Check I tube adjustment 0.K.
Check i ion for leakage 0.K.
Check injection for clogging 0.K.
5. [IC Measurement ( N-type )
Check acidification in syringe
Check sparging in syringe
6. | Eye check of B-Port valve, for sample 0.K.
residues or moist spots that indicate
possible leakage
7. | Check and Iif necessary exchange 0.K. See list of consumable,
consumable, Maintenance parts mai parts

Inspection by :

( Mr. Peerapong Sangpan )
Techniclan
SHIMADZU ANALYZER

Automation Service Co.,Ltd.

929,920/1 Sol Pattanakam 30, Pattanakasn Rd., Suanbuang, Suanluang, Banghok 10250
Head Office : Tel, 02-319-2994 ext.1 qu}z_!iu-ms! E-mall : atsc@aulomation.ca.th
Rayong Branch : 1/15 Huaypong Rd., A. Muang, Rayong 21150 Tel, 035-602-152 Fax. 038-662-345
XTI G Lt LAl Lemphun Branch - 12275 M.4, T.Ban Kizng, A, Maang, Lamphun 51000 Tel/Fax, 053-561.876
wabsite : www. sutomation.co th

MTOC : L-0508/2023 Report No. : ALS-416/01

Ttem Carry ouf maintenancework "~ [ Result || Exchange |

Comment

8. | Due to Instrument condition, clean the 0.K.
instrument inside and outside.

9. | After checking the system and exchanging of | O.K.
consumable and maintenance parts a new
4-3 point calibration have to be done,

Addition test 1.

10. | After wards the callbration perform check 0.K.
sample measurement.

Addition test 2.

Addition test
Test no. - .- Test conditions. - - Meas.value /|
1 Callbrailun TC standard solution at 0, 0.1, 0.5, 1, 5 4
10, 20 injection volume 50 pL No. of measurement ALS-416/02
2 times (Max.3) Pago /4 -2/4
Criteria : R? = 0.995 or more 1.0000 Pass
2, Measurement of reagent water and TC standard Attachment :
solutlon at 5.0 mg/L injection volume 50 L No, of ALS-416/02
measurement 2 times ( Max.3 ) and calculate Fogr3/4-4/4
accuracy by
Meas. of TC standard — Meas. of Reagent water
Criteria : Accuracy %Recovery 10% or less 5.202 - 0.2705 Pass
=4.9315 ppm
I by : P ™
4 Ed
( Mr. Peerapong Sangpan )
Technician

SHIMADZU ANALYZER
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Automation

Rayong Branch : 1/15 Huaypong R,

wiebsite : www automaticn.co.th

Automation Service Co. Ltd.

928,928/1 Sol Pattanakam 30, Pattanakarn Rd., Suanluang, Suanlvang, Bangkok 10250
Hoad Office : Tel. 02-319-3984 ext.1 Fax.02-318-4961 E-mall : atsc@automation.co.th

y luang, Rayang 21150 Tel. 038-692-152 Fax. 038-632-345
Lamphun Branch : 122/5 M4, T.8an Klang, A Muzng, Lamphun 51000 Tel/Fax. 053-561-876

TOC-Control L Report

TS LT

stinformation
Inatrument Ostions. TOCASING Unie!
MTOC : L-0508/2023 Report No. : ALS-416,/01 } et b cnck ok
List of C ble, Maint ce parts |
il Cuve |
Pos. |_Part Number ___PartName - . .|-Result{|Exchange ] Recommended interval | Samle N nied
1. | 036-11209-84 | O-ring, 4D P10A 0.K. v 1 time per year, o}a‘g TE O - 20 ppm 2023 03 11_13_1E Daeal
(Viton , for TC,IC Slider) Depending on condition = & |
2. | 036-11219-84 | O-ring, 4D P20 0.K. 1 time per year,
(for sealing TC-Combustion Depending on condition
| tube)
3. | 638-15025 O-ring, PIFE 0.K. 1 time per year,
(for TC,IC-Slider) P g on condition |
4. | 630-00105-01 | Platinum net, (2pcs-set} 0.K. 6 month same time as
(to support catalyst) catalyst exchange
5. [630-00557 | Silica Wool 0.K. 6 month same time as
(to support catalyst) catalyst exchange
6. | 630-00992 Halogen Scrubber 0.K. 6 month |
7. |630:00956 | High Sensitivity TC Catalyst N/A Depending on condition ‘ 1 1R E WK R 8 e |
(When Installed) |
8. | 638-60116 Regular Catalyst (33g) 0.K. & month i |
- (When Installed)
9. | 638-56251-01 | 8-Port valve rotor O.K. 1 time per year
10. | 638-41323 TC-Combustion Tube O.K. 6 month same time as |
catalyst exchange |
11, | 631-43404-01 | Packing, gasket slider 0.K 1 time per year, !
S— (fOI'TD'“'lJECﬁOI'I ‘Ube) D L g on diti : o H 4 1] n 17 14 16 18 20 Time{min)
12, | 638-59296 Syringe 5mL 0.K. Depending on condition conc
13, | 638-59296-01 | Plunger Tip O.K. El 6 month
(for syringe 5mL)
14. | 042-00405-11 | IC reagent supply pump head 0.K. 1 time per year
|
15, | 630-00999 CO2-Absorber 0.K. 1 time per year | Acid Add 0.000% Signal[mV] 10 [ .
(for cell space purge) | iy i i |
16 | 630-00964 Molecular Sieves 13x 0.K. 1 time per year | C¥hrm Lt " [ |
; :
Note. Table indi the guideli pl went periods when NPOC measurement is performed on N 0 2 4 W 10 12 s 16 18 2 Time[min]
sample that are comparatively as clean as tap water ,use standard catalyst and at a rate of about 500 Gonc: 1000mglL
sample per month ( operating five days a week )
Inspector By E__‘. E g
{ Mr, Peerapong Sangpan )
Techniclan
SHIMADZU ANALYZER “ ER AR
TOC-Control L Report TOC-Control L Report
0T 080 ST T TN
T 0T T0r T o
bstrinfermation
Fstrumert Ogtions: TOCIASINC Urit®
Cataryst Regalar Sensitiviy
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I
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, TOC-Control L Report

s X M T T

Insteinioration

Iratrumont Opbans TOC/ASHC Uni
Gotahyst

Samply

Sumple Name: Wster
Sample ID:

Untied
TC0.1 - 30 ppmcal
Congpleted

11 1
R S i
6
) | !
| |
a kb

[ 2 4 6 5 W12 M 16 1§ 20 Timelmin]

] Wazipzzanid

Automation Service Co.,Ltd.

920,929/1 Soi Patanakarn 30, Pattanakarn Rd., Suanhvang, Suaniuang, Bangkok 10250

Head Office : Tel. 02-31-994 ex.1 Fax.02-31B-4951 E-mal - atsc@automation.co.th

Rayang Branch : 1/15 Huaypong Ad., A. Muang, Rayong 21150 Tel. 038-652-152 Fax. 038-582-345

IXTTRe 1 e ite l Lamphun Branch : 122/5 M4, T.Ban Kiang, A.Muang, Lamphun 51000 TelFax. 03-581-676
‘website : www.automation.ca.th

MTOC : L-0508/2023 Report No, : ALS-799/01

ASI Maintenance Report

Instrument

: Automatic Sample Injector Measuring : Vial 40 mL
Model +ASIL Place of Installation : -
Serial No. : H57415200799 Department : LABOLATORY
Manufacture  : Shimadzu
Customer ALS Laboratory Group (Thailand) Co.,Ltd.

104 Phat 40, Phattt kan Rd.,
Khwaen Suan Luang, Khet Suan Luang,
Bangkok 10250 Thailand

Date of Maintenance :

11/05/ 2023
REVIEW BY ...

APPROVED BY y‘l’_'

— R

Ambient Condition : Temperature 25.5+ 5 °C

: Humidifler 56 + 15 %RH

Maintenance By :

( Mr. Peerapong Sangpan )
Technician

U‘s{. Nipon mngsumsak}

Technician Manager

Srlk T

(. Sinlok

Approved By

User Name :

Pur\«; f’””? )

SHIMADZU ANALYZER
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MTOC : L-0509/2023

Automation Service Co.,Ltd.

9298291 Sci Pattanakam 30, Pattanakarn Rd,, Suanfuang, Susaluang, Bangkok 10250
Hioad Oftice : Tel. 02-319-9064 ext 1 Fax 02-318-4961 E-ma  atsc@automation.co.th

Branch : 115 Huaypang Rd., A. Muang, Rayong 21150 Tel. 038-602-152 Fax. 038-892-345
XTIt e il Lemphun Branch : 122/5 M.4, T.8an Klang, A Musng, Lamphun 51000 TelFax. 053581876
website - www.automation.co.th

Report No. : ALS-799/01

Maintenance Sheet
Customer :__ALS Laboratory Date : 11/06/2023
Model : ASI-L Serial No. _ H57415200799
Item Carry out maintenance work ., [ ‘Result [ Exchange’
1. | Arm Drive section K.
Check Arm Drive Belt for wear and tension 0.K.
Check grease of Screw Arm Drive O.K.
2. | Rinse pump (only ASI-V 24ml, 40ml) 0.K.
Check pump rate(>40mL/min) 0.K.
Check pump and tube connection for 0.K.
leakage
Check if outlet flow is in proper condition 0.K. =
3. | Check and If necessary exchange 0K, See appropriate list of
consumable, J maintenance parts
parts |
4. | Check Stirrer [When 0K |
| 5. [ Verify ASI function via mechanical check 0K | [

Inspection by : E‘ﬂrln" L.,.q

( Mr. Peerapong Sangpan )
Technician

SHIMADZU ANALYZER
23

Automation Service Co., Ltd.

929,929/1 Sol Pattanakam 30, Pattanakam Rd., Suanluang, Suaniuang, Bangkok 10250

Head Office : Tel. 02-319-8984 ox1.1 Fax 02-318-4961 E-mall : stsc@automation co.th

Rayong Branch : 1115 Huappeng Rd.. A. Muang, Rayeng 21150 Tel, 638-682-152 Fax. 038-692-345
X o (s[4 0o]al Lamitun Branch : 122/5 M.4, T.Ban Klang, A Muang, Lamphun 51000 TeliFax. 053-581-876
website | www aulomation coth

MTOC: L-0509/2023 Report No. : ALS-799/01

List of Consumable, Maintenance parts

Pos. | Part Number: | "~ " PartName - | Result;| Exchange.[! 1en
1. [ 017-27021-01 | Grease Paste, Lubricant 0.K. v 1 time per year
100g
2. | 032-22661-02 | Belt, 605S2m596, Arm Drive 0OK. 1 time per year
D on condition
3. | 034-03067-02 | Spring, F-642, Arm Drive 0K, Depending on condition
4. | 042-00405-11 | Pump Head, for ASI Rinse 0K, After 300 h of operating
Pump
(only ASIV 24mL, 40mL)
5. | 638-41448-01 | Std. Needle Typel 24mL, N/A Depending on condition
40mL*
‘ (for tube 2, 1x1, 6),[ Sparge
needle]

6. | 638-41448-02 | Std. Needle Typed 125mL* N/A

Depending on condition
(for tube 2, 1x1, 6)

7. | 631-41660-03 | Flare Pipe 2x1,5x700mm* N/A Depending on condition
(for Standard Needle Typel (may cut to origin length
24mL,40mL, 125mL) 600mm)

| 638-41450-01 | Needle for Suspended N/A Depending on condition
Particles,*
0,8mm (only ASI-V 24mL,
40mL)

638-41450-01 | Std, Needle Type2 125mL* | N/A
(for tube 1,4x0,9)
10. | 638-41472-01 | Std. Needle Type2 24mL, 0.K.
40mL*

(for tube 1,4x0,9)
11. | 631-41660-02 | Flare Pipe 1,4x0,9x600mm* 0.K.
(for Suspended + Needle

Depending on condition

Depending on condition

Depending on condition

Type2)
12. | 6384144901 | Double Needle , only N/A Depending on condition
24mL,40mL
(simul sparge type)* B
13, | 631-41660-01 | Flare Pipe 1,1x0,6x600mm* N/A "Depending on condition
(for Double Needle
I 24mL,40mL)

*Note: needed parts depending on installed needle types!
Inspection by :

( Mr. Peerapong Sangpan )
Technician

SHIMADZU ANALYZER
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1 Aldicarb High-Performance Liquid Chromatographic Method'!

2 | Aldicarb Sulfone High-Performance Liquid Chromatographic Method'!

3 | Aldicarb Sulfoxide High-Performance Liquid Chramatographic Method!®!

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

5 | Arsenic 1) Digestion, Inductively Coupled Plasma Method®!
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™®

6 Barium 1) Digestion, Inductively Coupled Plasma Method*!
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method'!

7 OL-BHC Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™!

8 B—BHC Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method"!

9 8-BHC Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™!

10 ¥-BHC Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™!

11 | Biochemical Oxygen Demand | 1) 5-Day BOD Test, Azide Modification Method™®!
2) 5-Day BOD Test, Membrane Electrode Method™!

12 | Carbaryl High-Performance Liguid Chromatographic Method'®

13 | Carbofuran High-Performance Liquid Chromatographic Method®

14 | Cadmium 1) Digestion, Inductively Coupled Plasma Method™!
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method!®!

15 | Chemical Oxygen Demand 1) Closed Reflux, Colorimetric Method™!
2) Closed Reflux, Tritimetric Method™

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

17 Chromium 1) Digestion, Inductively Coupled Plasma Method'™®
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method'®

18 Color ADMI Weighted-Ordinate Spec‘trophmon%:ztric iethod™

19 Copper..




daiuil mnfiy ] it msuntie ek
197 | Copper 1) Digestion, Inductively Coupled Plasma Method®! 40 | Manganese 1} Digestion, Inductively Coupled Plasma Method!?
2) Digestion, Inductively Coupled Plasma/ 2) Digestion, Inductively Coupled Plasma/ .
Mass Spectrometric Method®! Mass Spectrometric Method
20 | Cyanide Distillation, Colorimetric Method™ a1 | Mercury 1) Digestion, Cold-Vapor Atomic Absorption
21 |z6"0DD Liquid-Liquid Extraction, Gas Chromatographic/ Spectrometric Method"?
Mass Spectrometric Method™ 2) Digestion, Inductively Coupled Plasma/
22 | 4,4"-000 Liquid-Liquid Extraction, Gas Chromatographic/ Mass spectrometric Method™!
Mass Spectrometric Method™ 42 Methiocarb High-Performance Liquid Chromatographic Method'®
23 2,4"-0DE Liquid-Liquid Extraction, Gas Chromatographic/ a3 Methoxychlor Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™ } Mass Spectrometric Method®
24 ¢,4"-DDE Liquid-Liquid Extraction, Gas Chromatographic/ a4 Methomyl High-Performance Liquid Chromatographic Method?
Mass Spectrometric Method™ 45 | Nickel 1) Digestion, Inductively Coupled Plasma Method!®
25 2,8"-00T Liquid-Liquid Extraction, Gas Chromatographic/ 2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method'® | Mass Spectrometric Method"!
26 4,4"-p0T Liquid-Liquid Extraction, Gas Chromatographic/ 46 | Oil & Grease 1) Liquid-Liquid, Partition-Gravimetric Method™
Mass Spectrometric Method™ 2) Soxhlet Extraction Method
27 Dieldrin Liquid-Liquid Extraction, Gas Chromatographic/ a7 | Oxamyl High-Performance Liquid Chromatographic Method'!
Mass Spectrometric Method 48 | Propoxur High-Performance Liquid Chromatographic Method™®
28 Endosulfan Sulfate Liguid-Liquid Extraction, Gas Chromatographic/ 49 pH Electrometric Method™
Mass Spectrometric Method™ 50 | Phenols 1) Distillation, Chloroform Extraction Method'?
29 | Endosulfan | Liquid-Liquid Extraction, Gas Chromatographic/ 2) Distillation, Direct Photometric Method™!
Mass Spectrometric Method™” 51 | Selenium 1) Digestion, Inductively Coupled Plasma Method™”
30 Endosulfan Il Liquid-Liquid Extraction, Gas Chromatographic/ 2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method'! Mass Spectrometric Method™
31 |Endrin Liquid-Liquid Extraction, Gas Chromatographic/ 52 | Sulfide lodometric Method™
Mass Spectrometric Method"! 53 | Temperature Laboratory and Field Methods™
32 Endrin Aldehyde Liquid-Liquid Extraction, Gas Chromatographic/ 54 | Total Dissolved Solids Dried at 180 ¥
Mass Spectrometric Method'? [ 55 | Total Kjeldahl Nitrogen Semi-Micro Kjeldaht Method®
33 | Formaldehyde Distlllation, Colorimetric Method™ +|" 56 | Totel Phosphorous Digestion, Colorimetric Method™
34 | Free Chlorine 1) DPD Ferrous Titrimetric Method™! 57 | Total Suspended Solids Dried from 103-105 %%
2) DPD Colarimetric Method'! | . 58 | Toxaphene Liquid-Liquid Extraction, Gas Chromatographic/
35 | Heptachlor Liquid-Liquld Extraction, Gas Chromatographic/ | Mass Spectrometric Method™!
Mass Spectrometric Method™ 5 | Trivalent Chromium 1) Digestion, Inductively Coupled Plasma Method;
36 | Heptachlor Epoxide Liquid-Liquid Extraction, Gas Chromatographic/ Colorimetric Method; Calcutation™
Mass Spectrometric Method'® 2) Digestion, Inductively Coupled Plasma/
37 Hexavalent Chromium Colorimetric Method"™” Mass Spectrometric Method; Colorimetric Method;
38 | 3-Hydroxycarbofuran High-Performance Liquid Chromatographic Method!® Calculation
39 | Lead 1) Digestion, Inductively Coupled Plasma Method™ 60 | Zine 1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/ ‘ 2) Digestion, Inductively Coupled Plasma/Mass
Mass Spectremetric Method!® w Spectrometric Method!? w
40 Manganese... Ty,
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fadui aTuaiy FhaTed 18 Bis{2-ethylhexylphthalate Liquid-Liquid Extraction, Gas Chromatographic/
1 Acenaphthene Liquid-Liquid Extraction, Gas Chromatographic/ Mass Spectrometric Method™
Mass Spectrometric Method™ 19 Bromodichloromethane Purge and Trap, Gas Chromatographic/
2 Acetone Purge and Trap, Gas Chromatographic/ Mass Spectrometric Method'
Mass Spectrometric Method™® | 20 Bromoform Purge and Trap, Gas Chromatographic/
3 | Aldin Liquid-Liquid Extraction, Gas Chromatographic/ Mass Spectrometric Method'
Mass Spectrometric Method® 21 Butanol Purge and Trap, Gas Chromatographic/
4 | Anthracene Liquid-Liquid Extraction, Gas Chromatographic/ Mass Spectrometric Method™
Mass Spectrometric Method'? 22 Butyl benzyl phthalate Liquid-Liquid Extraction, Gas Chromatographic/
5 | Antimony 1) Digestion, Inductively Coupled Plasma Method™ Mass Spectrometric Method'
2) Digestion, Inductively Coupled Plasma/ 23 | Cadmium 1) Digestion, Inductively Coupled Plasma Method™
Mass Spectrometric Method® | 2) Digestion, Inductively Coupled Plasma/
6 | Amenic 1) Digestion, Inductively Coupled Plasma Method® ( Mass Spectrometric Method?
2) Digestion, Inductively Coupled Plasma/ | 24 Carbazole Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method*! | Mass Spectrometric Method™
7 Atrazine Liquid-Liquid Extraction, Gas Chromatographic/ | 5 Carbon disulfide Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™! Mass Spectrometric Method'?
8 Barium 1) Digestion, Inductively Coupled Plasma Method'? ! 26 | Carbon tetrachloride Purge and Trap, Gas Chromatographic/
2) Digestion, Inductively Coupled Plasma/ Mass Spectrometric Method*!
Mass Spectrometric Method" | 27 Chlordane Liquid-Liquid Extraction, Gas Chrematographic/
9 Benz(alnthracene Liquid-Liquid Extraction, Gas Chromatographic/ Mass Spectrometric Method?
Mass Spectrometric Method! 28 p-Chlorcaniline Liguid-Liquid Extraction, Gas Chromatographic/
10 | Benzene Purge and Trap, Gas Chromatographic/ Mass Spectrometric Method*!
Mass Spectrometric Method" | 29 Chlorcbenzene Purge and Trap, Gas Chromatographic/
11 | BenzolbMluoranthene Liquid-Liquid Extraction, Gas Chromatographic/ | Mass Spectrometric Method!
Mass Spectrometric Method!®! 30 Chlorodibromomethane Purge and Trap, Gas Chromatographic/
12 | Benzolkfluoranthene Liquid-Liquid Extraction, Gas Chromatographic/ | Mass Spectrometric Method"! .
Mass Spectrometric Method'? 31 Chloroform Purge and Trap, Gas Chromatographic/
13 | Benzoic Acid Liquid-Liguid Extraction, Gas Chromatographic/ Mass Spectrometric Method!
Mass Spectrometric Method"! 32 2-Chlorophenol Liquid-Liquid Extraction, Gas Chrematographic/
18 Benzola)pyrene Liquid-Liquid Extraction, Gas Chromatographic/ Mass Spectrometric Method"!
Mass Spectrometric Method 33 | Chromium 1) Digestion, Inductively Coupled Plasma Method™
15 | Benzolg,h,perylene Liquid-Liquid Extraction, Gas Chromatographic/ 2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method Mass Spectrometric Method™!
16 Beryllium 1) Digestion, Inductively Coupled Plasma Method™ 34 | Chromium () 1) Digestion, Inductively Coupled Plasma Method;
2) Digestion, Inductively Coupled Plasma/ Colorimetric Method; Calculation®!
Mass Spectrometric Method™® 2) Digestion, Inductively Coupled Plasma/
17 | Bis(2-chloroethyllether Liquid-Liquid Extraction, Gas Chromatosraphic/ Mass Spectrometric Method; Colorimetric Method;
Mass Spectrometric Method™ W Caleulation™
& 35 | Chromium (V) Colorimetric Method™®

18 Bis(2-ethylhexyUphthalate..,
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36 Chrysene Liquid-Liquid Extraction, Gas Chromatographic/ 56 1,3-Dichloropropene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method'? Mass Spectrometric Method™
37 | Cyanide Distillation, Colorimetric Method™! 57 | Cieldrin Liquid-Liquid Extraction, Gas Chromatographic/
38 [24D Liquid-Liquid Extraction, Gas Chromatographic/ Mass Spectrometric Method™
Mass Spectrometric Method™! 58 | Diethyl Phthalate Liquid-Liquid Extraction, Gas Chromatographic/
3% | DDD Liguid-Liquid Extraction, Gas Chromatographic/ Mass Spectrometric Method™
Mass Spectrometric Methad!! 56 | 2,8-Dimethy{phenol Liquid-Liquid Extraction, Gas Chromatographic/
40 DDE Liquid-Liquid Extraction, Gas Chromatographic/ Mass Spectrometric Method™
Mass Spectrometric Method"! 60 | 2,4-Dinitrophenol Liquid-Liquid Extraction, Gas Chromatographic/ |
a1 | DOT Liquid-Liquid Extraction, Gas Chromatographic/ Mass Spectrometric Method! |
Mass Spectrometric Method™ 61 | 2,4-Dinitrotoluene Liquid-Liquid Extraction, Gas Chromatographic/
42 | Dibenz(a,hlanthracene Liquid-Liquid Extraction, Gas Chromatographic/ Mass Spectrometric Method*!
Mass Spectrometric Method® 62 | 2,6-Dinitrotoluene Liquid-Liquid Extraction, Gas Chromatographic/
43 Di-n-Butyl Phthalate Liquid-Liquid Extraction, Gas Chromatographic/ Mass Spectrometric Method™!
Mass Spectrometric Method™ 63 | Di-n-octyl phthalate Liquid-Liquid Extraction, Gas Chromatographic/
44 1,2-Dichlorobenzene Purge and Trap, Gas Chromatographic/ Mass Spectrometric Method"!
Mass Spectrometric Method™ 64 | Endosulfan Liquid-Liquid Extraction, Gas Chromatographic/
45 1,3-Dichlorobenzene Purge and Trap, Gas Chromatographic/ Mass Spectrometric Method™
Mass Spectrometric Method' 65 | Endrin Liquid-Liquid Extraction, Gas Chromatographic/
46 | 1,4-Dichlorobenzene Purge and Trap, Gas Chromatographic/ Mass Spectrometric Method®!
Mass Spectrometric Method"? | 66 Ethylbenzene Purge and Trap, Gas Chromatographic/
a7 3,3-Dichlorobenzidine Liguid-Liquid Extraction, Gas Chromatographic/ Mass Spectrometric Method®
Mass Spectrometric Method'! 67 | Fluoranthene Liquid-Liquid Extraction, Gas Chromatographic/
ag 1,1-Dichloroethane Purge and Trap, Gas Chromatographic/ Mass Spectrometric Method™
Mass Spectrometric Method"! 68 | Flucrene Liquid-Liquid Extraction, Gas Chromatographic/
49 1,2-Dichloroethane Purge and Trap, Gas Chromatographic/ Mass Spectrometric Method™
Mass Spectrometric Method"! 69 Heptachlor Liquid-Liquid Extraction, Gas Chromatographic/
50 1,1-Dichloroethylene Purge and Trap, Gas Chromatographic/ Mass Spectrometric Method®
Mass Spectrometric Method' 70 | Heptachlor epoxide Liquid-Liquid Extraction, Gas Chromatographic/
51 | cis-1,2-Dichloroethylene Purge and Trap, Gas Chromatographic/ Mass Spectrometric Method'”
Mass Spectrometric Method™! 71 | Hexachlorobenzene Liquid-Liguid Extraction, Gas Chromatographic/
52 | trans-1,2-Dichloroethylene Purge and Trap, Gas Chromatographic/ Mass Spectrometric Method"!
Mass Spectrometric Method™® 72 | Hexachloro-1,3-butadiene Purge and Trap, Gas Chromatographic/
53 2,4-Dichlorophenol Liquid-Liquid Extraction, Gas Chromatographic/ Mass Spectrometric Method®!
Mass Spectrometric Method™ 1 73 n-Hexane Purge and Trap, Gas Chromatographic/
54 1,2-Dichloropropane Purge and Trap, Gas Chromatographic/ Mass Spectrometric Method!!
Mass Spectrometric Method™ | 74 CL-HCH Liquid-Liquid Extraction, Gas Chromatographic/
55 | 1,3-Dichloropropane Purge and Trap, Gas Chromatographic/ Mass Spectrometric Method™
Mass Spectrometric Method™ ?ﬂ“‘[ | 75 B-HeH Liguid-Liquid Extraction, Gas Chromatographic/
d ‘ Mass Spectrometric Method w
56 1,3-Dichlaropropene... | i 76 Y-HCH...
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76 | Y-HCH Liguid-Liquid Extraction, Gas Chromatographic/ 94 | N-Nitrosodiphenylamine Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method! Mass Spectrometric Method"!
77 | Hexachlorocyclopentadiene | Liquid-Liquid Extraction, Gas Chromatographic/ | 95 | N-Nitrosodi-n-Propylamine Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method'! | Mass Spectrometric Method!!
78 | Hexachloraethane Liquid-Liquid Extraction, Gas Chromatographic/ | 96 | Polychlorinated Biphenyls Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method! - PCB 1016 Mass Spectrometric Method®]
79 Indeno(1,2,3-cd)pyrene Liquid-Liquid Extraction, Gas Chromatographic/ - PCB 1221
Mass Spectrometric Method'! - PCB 1232
80 Isophorone Liquid-Liquid Extraction, Gas Chromatographic/ | - PCB 1242
Mass Spectrometric Method"! | - PCB 1248
81 | Lead 1) Digestion, Inductively Coupled Plasma Method" | - PCB 1254
2) Digestion, Inductively Coupled Plasma/ | - PCB 1260
Mass Spectrometric Method®! ‘ 97 | Pentachlorophenol Liquid-Liquid Extraction, Gas Chromatographic/
82 | Manganese 1) Digestion, Inductively Coupled Plasma Method'™ Mass Spectrometric Method!™
2) Digestion, Inductively Coupled Plasma/ 98 |pH Electrometric Method™
Mass Spectrometric Method' 99 Phenanthrene Liquid-Liquid Extraction, Gas Chromatographic/
83 | Mercury 1) Digestion, Cold Vapor Atomic Absorption Mass Spectrometric Method"® |
Spectrometric Method™! 100 | Phenol 1) Distillation, Chloroform Extraction Method™
2) Digestion, Inductively Coupled Plasma/ 2) Distillation, Direct Photometric Method™ ‘
Mass Spectrometric Method® 3) Liquid-Liquid Extraction, Gas Chromatographic/
84 | Methanol Purge and Trap, Gas Chromatographic/ Mass Spectrometric Method™
Mass Spectrometric Method™ | 101 | Pyrene Liquid-Liquid Extraction, Gas Chromatographic/ ‘
85 | Methoxychlor Liquid-Liguid Extraction, Gas Chromatographic/ ‘ Mass Spectrometric Method'
Mass Spectrometric Method™ | 102 | Selenium 1) Digestion, Inductively Coupled Plasma Method™
86 Methyl bromide Purge and Trap, Gas Chromatographic/ | 2) Digestion, Inductively Coupled Plasma/ ‘
Mass Spectrometric Method Mass Spectrometric Method™! |
87 | Methylene chloride Purge and Trap, Gas Chromatographic/ 103 | Sitver 1) Digestion, Inductively Coupled Plasma Method™
Mass Spectrometric Method™ 2) Digestion, Inductively Coupled Plasma/
88 | 2-Methylphenol Liquid-Liquid Extraction, Gas Chromatographic/ Mass Spectrometric Method™!
Mass Spectrometric Method'? 104 | Styrene Purge and Trap, Gas Chromatographic/
89 | 2-Methylnapthalene Liquid-Liquid Extraction, Gas Chromatographic/ ‘ Mass Spectromelric Methad™®
Mass Spectrometric Method®! ; 105 [ 1,1,2,2-Tetrachloroethane Purge and Trap, Gas Chromatographic/
90 | Methyl tert-butyl Ether Purge and Trap, Gas Chromategraphic/ Mass Spectrometric Methoc™
Mass Spectrometric Method® 106 | Tetrachloroethylene Purge and Trap, Gas Chromatographic/
91 | Naphthalene Liquid-Liquid Extraction, Gas Chromatographic/ Mass Spectrometric Method™ ‘
Mass Spectrometric Method') 107 [ Toluene Purge and Trap, Gas Chromatographic/
92 | Nickel 1) Digestion, Inductively Coupled Plasma Method! Mass Spectrometric Method"! ‘
2) Digestion, Inductively Coupled Plasma/ 108 | Toxaphene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™ Mass Spectrometric Method!
93 | Nitrobenzene Liquid-Liquid Extraction, Gas Chromatographic/ 109 [ TPH (Cs-Car Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method” 3 3
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Mass Spectrometric Method!!2
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110 | TPH(GeCid Separatory Funnel Liquid-Liquid Extraction, Ll manily ki d
Gas Chromatographic Method?2) 1 | Antimony 1) Isokinetic Sampling, Digestion, Inductively Coupled
111 | TPH (GoueCa) Separatory Funnel Liguid-Liquid Extraction, Plasma Method!*
Gas Chromatographic Method2) 2) Isckinetic Sampling, Digestion, Inductively Coupled |
112 | 1,2,6-Trichlorobenzene Purge and Trap, Gas Chromatographic/ Plasma/Mass Spectrometric Method®™
Mass Spectrometric Method®? 2 |Amsenic 1) Isokinetic Sampling, Digestion, Inductively Coupled
113 | 1,1,1-Trichloroethane Purge and Trap, Gas Chromatographic/ Plasma Method!
Mass Spectrometric Method 2) Isokinetic Sampling, Digestion, Inductively Coupled
114 | 1,1,2-Trichloroethane Purge and Trap, Gas Chromatographic/ Plasma/Mass Spectrometric Method®!
Mass Spectrometric Method™¥ 3 Beryllium 1) Isokinetic Sampling, Digestion, Inductively Coupled
115 | Trichloroethylene Purge and Trap, Gas Chromatographic/ Plasma Method*!
Mass Spectrometric Method™! 2) Isokinetic Sampling, Digestion, Inductively Coupled
116 | 2,6,5-Trichlorophenol Liquid-Liquid Extraction, Gas Chromategraphic/ Plasma/Mass Spectrometric Method™!
Mass Spectrometric Method™! 4 |Cadmium 1} Isokinetic Sampling, Digestion, Inductively Caupled
117 | 2,8,6Trichiorophenol Liquid-Liquid Extraction, Gas Chromatographic/ Plasma Method*!
Mass Spectrometric Method® 2) Isokinetic Sampling, Digestion, Inductively Coupled
118 | 1,3,5-Trimethylbenzene Purge and Trap, Gas Chromatographic/ Plasma/Mass Spectrometric Method™!
Mass Spectrometric Method™! 5 | Carbon Monoxide 1) Instrumental Analyzer Method!
11 | Vanadium 1) Digestion, Inductively Coupled Plasma Method'! ) 2) Sampling Bag Non-Dispersive Infrared Method®!
2) Digestion, Inductively Coupled Plasma/ 6 |Chlorine 1) Absorption Sampling, lon Chromatographic Method®!
Mass Spectrometric Method™ 2) Isokinetic Sampling, lon Chromatographic Method
120 | Vinyl acetate Purge and Trap, Gas Chromatographic/ T Chromium 1) Isokinetic Sampling, Digestion, Inductively Coupled
Mass Spectrometric Method™¥ Plasma Method™
121 | Vinyl chloride Purge and Trap, Gas Chromatographic/ 2) Isokinetic Sampling, Digestion, Inductively Coupled
Mass Spectrametric Method™ Plasma/Mass Spectrometric Method™!
122 | m-Xylene Purge and Trap, Gas Chromatographic/ 8 |Cobalt 1) Isokinetic Sampling, Digestion, Inductively Coupled
Mass Spectrometric Method'® Plasma Method™
123 | o-Xylene Purge and Trap, Gas Chromatcgraphic/ 2) Isokinetic Sampling, Digestion, Inductively Coupled
Mass Spectrometric Method'? Plasma/Mass Spectrometric Method™!
124 | p-Xylene Purge and Trap, Gas Chromatographic/ ? Copper 1} Isokinetic Sampling, Digestion, Inductively Coupled
Mass Spectrometric Method" Plasma Method'”
125 Xylene (Total) Purge and Trap, Gas Chromatographic/ 2) Isokinetic Sampling, Digestion, Inductively Coupled
Mass Spectrometric Method!® Plasma/Mass Spectrometric Method®!
126 | Zinc 1) Digestion, Inductively Coupled Plasma Method'? 10 Cfes?L Adsorption Sampling, Gas Chromatographic Method'™
2) Digestion, Inductively Coupled Plasma/ 1t | Dioxins Isokinetic Sampling”
Mass Spectrometric Method'! 12 [ Hydrogen Chloride 1) Absorption Sampling, lon Chromatographic Method™
2 rﬂ.,[ 2) Isokinetic Sampling, lon Chromatographic Method®
13 | Hydrogen Flucride 1) Absorption Sampling, lon Chromatographic Method®! |
2) Isokinetic Sampling, lon Chromatographic Method™
14 | Hydrogen Sulfide Absorption Sampling, lodometric Method! w
)
15 Lead...
i e |
ddfuil wsuniy FFiered iR msunfy et |
15 Lead 1) Isokinetic Sampling, Digestion, Inductively Coupled 27 Vanadium 1) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™! Plasma Method™ .
2) Isokinetic Sampling, Digestion, Inductively Coupled 2) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method'™ Plasma/Mass Spectrometric Method™
16 | Manganese 1} Isokinetic Sampling, Digestion, Inductively Coupled 28 | Xylene Adsorption Sampling, Gas Chromatographic Method™!
Plasma Method'®!
2) Isokinetic Sampling, Digestion, Inductively Coupled |
Plasma/Mass Spectrometric Method™! Mﬁnnuinmﬂﬂﬂﬂﬁmmmw
17 Mercury 1) Isokinetic Sampling, Digestion, (‘:aLd-Vapor Atomnic i — e
Absorption Spectrometric Method™ . -
2) Isokinetic Sampling, Digestion, Cold-Vapor Atomic 1 Aldrin 1) Waste Extraction, Separatw Funnel Uquld-LIqux.:l
Fluorescence Spectrometric Method® Extra:ﬂc?lnw,:las Chromategraphic/Mass Spectrometric
18 | Nickel 1) Isokinetic Sampling, Digestion, Inductively Coupled Method™
Plasma Method!® 2) Soxhlet Extraction, Gas Chr:;.awgraphld
2) Isokinetic Sampling, Digestion, Inductively Coupled Mass Wﬂww_ _
Plasma/Mass Spectrometric Method™ 3) Automated Soxhlet Emn:‘::' Gas Chramatogmphic/
19 | opaciy Ringelmann's Method Mass Spectrometri Method _
20 | Oxides of Nitrogen 1} Absorption Sampling, Phenoldisulfonic Add Method™ 4 | Antmoty 1) Waste: Extracton, Cigestion; auclively Couplad
2) Absorption Sampling, Alkaline Permanganate/ #iasma Mthoe o5
] 2) Waste Extraction, Digestion, inductively Coupled
Colorimetric Method" N
3) Instrumental Analyzer Method® Py Massspsatiomatic el y
21 | Selenium 1) Isokinetic Sampling, Digestion, Inductively Coupled 3) Digestion, Inductively Coupled Plasma Method™
Plasma Method™ 4) Digestion, Inductively Coupled Plasma/
i i
2) Isokinetic Sampling, Digestion, Inductively Coupled Mass Spectrometric Method"™"
Plasma/Mass Spectrometric Method™ 3 Arsenic 1) Waste Exrra:tlmaugestm. Inductively Coupled
22 | Sulfur Dioxide 1) Absorption Sampling, Barium-Thorin Trimetric Plasma Method
Method™ 2) Waste Extraction, Digestion, Inductively Coupled
2) Instrumental Analyzer Method™ Fmrnmss Spect-mmetn'c Mo 7]
23 Sulfuric Add Isokinetic Sampling, Barium-Thorin Titrimetric 3) Digestion, Inductively Coupled Plasma Method™
Method™ 4) Digestion, Inductively Cou?led Plasma/
24 | Tellurium 1) Isokinetic Sampling, Digestion, Inductively Coupled Mass Spectromatric Method""
Plasma Method™ q Barium 1) Waste Extraction, Digestion, Inductively Coupled
. & ! Plasma Method""#'*!
i}:al:mssa sz;n[:ntg’e:mmulctwe{y el 2) Waste Extraction, Digest.ion, Inducili::gy Coupled
2 | 1) Isokinetic Sampling, Digestion, Inductively Coupled Plasma/Mass Spectrometric Method .
Plasma Method™ 3) Digestion, Inductively Coupled Plasma Method™
2) Isokinetic Sampling, Digestion, Inductively Coupled & Diastion incuxtively Coupled Flasma/
Plasma/Mass Spectrometric Method®! Mass Spectrometric Method™ Srerel
26 Total Suspended Particulate 1) Isokinetic Sampling, Gravimetric Method™!
2) Paired Train, Isokinetic Sampling, Gravrneu%c. W

27 Vanadium...
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5 Beryllium 1) Waste Extraction, Digestion, Inductively Coupled 10 | Chromium (V1) 1) Waste Extraction, Colorimetric Method® )
Plasma Method ™64 2) Alkaline Digestion, Colorimetric Method™'?
2) Waste Extraction, Digestion, Inductively Coupled 11 Cobalt 1) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method™4!™ Plasma Method! 414!
3) Digestion, Inductively Coupled Plasma Method™ 2) Waste Extraction, Digestion, Inductively Coupled
4) Digestion, Inductively Coupled Plasma/ Plasma/Mass Spectrometric Method!#!™
Mass Spectrometric Method™!7! 3) Digestion, Inductively Coupled Plasma Method™* |
6 Cadmium 1) Waste Extraction, Digestion, Inductively Coupled 4) Digestion, Inductively Coupled Plasma/ ‘
Plasma Method! 514 Mass Spectrometric Method™" |
2) Waste Extraction, Digestion, Inductively Coupled 12 | Copper 1) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method!41” | Plasma Method!"4¢l
3) Digestion, Inductively Coupled Plasma Method™¢) 2) Waste Extraction, Digestion, Inductively Coupled
4) Digestion, Inductively Coupled Plasma/ Plasma/Mass Spectrometric Method!!5171
Mass Spectrometric Method™" 3) Digestion, Inductively Coupled Plasma Method™®
7 Chlordane 1) Waste Extraction, Separatory Funnel Liquid-Liquid 4) Digestion, Inductively Coupled Plasma/
Extraction, Gas Chromatographic/Mass Spectrometric Mass Spectrometric Method™"
Method!#2 13 [2480D 1) Waste Extraction, Separatory Funnel Liquid-Liquid
2) Soxhlet Extraction, Gas Chromatographic/ Extraction, Gas Chromatographic/Mass Spectrometric
Mass Spectrometric Method"%) Method!#24
3) Automated Soxhlet Extraction, Gas Chromatographic/ 2) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method™'#? Mass Spectrometric Method!%!
8 Chromium 1) Waste Extraction, Digestion, Inductively Coupled 3) Automated Soxhlet Extraction, Gas Chromatographic/
Plasma Method!416! Mass Spectrometric Method!1 24
2) Waste Extraction, Digestion, Inductively Coupled 14 DoD 1) Waste Extraction, Separatory Funnel Liquid-Liquid |
Plasma/Mass Spectrometric Method"647 | Extraction, Gas Chromatographic/Mass Spectrometric \
3) Digestion, Inductively Coupled Plasma Method™® Method!#2¢ |
4) Digestion, Inductively Coupled Plasma/ 2) Soxhlet Extraction, Gas Chromatographic/ |
Mass Spectrometric Method™' Mass Spectrometric Method™%#!
9 Chrormium (IIf) 1) Waste Extraction, Digestion, Inductively Coupled | 3) Automated Sorhlet Extraction, Gas Chromatographic/
Plasma Method; Waste Extraction, Colormetric Mass Spectrometric Method"'#%
Method; Calculation Method!!4461% 15 | DDE 1) Waste Extraction, Separatory Funnel Liguid-Liquid
2) Waste Extraction, Digestion, Inductively Coupled Extraction, Gas Chromatographic/Mass Spectrometric
Plasma/Mass Spectrometric Method; Waste Extraction, | Methodl!#2¢
Colorimetric Method; Calculation Method!44%%) 2) Soxhlet Extraction, Gas Chromatographic/
3) Digestion, Inductively Coupled Plasma Method; Mass Spectrometric Method!'®#!
Alkaline Digestion, Colorimetric Method; Calculation 3) Automated Saxhlet Extraction, Gas Chromatographic/
Method44:39) Mass Spectrometric Method"'*!
14) Digestion, Inductively Coupled Plasma/ 16 DoT 1) Waste Extraction, Separatory Funnel Liquid-Liguid
Mass Spectrometric Method; Alkaline Digestion, Extraction, Gas Chromatographic/Mass Spectrometric
Colorimetric Method; i 17‘%” <y Method !9
od; Calculation Method s ethod :
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2) Saxhlet Extraction, Gas Chromatographic/ 22 | Mercury 1) Waste Extraction, Digestion, Cold-Vapor Atomic
Mass Spectrometric Method!%% Absorption Spectrometric Method™ %!
3) Autornated Soxhlet Extraction, Gas Chromatographic/ ‘ 2) Waste Extraction, Digesﬂkon, CQM-\".EGP;? Atomic |
o s ol | gkt |
17 Dieldrin 1) Waste Extraction, Separatory Funnel Liquid-Liquid Specifomet'ric Meth[:io[ml ic Absorption ‘
Extraction, Gas Chromatographic/Mass Spectrometric 4) Digestion, Cold-Vapor Atomic Fluorescence
Method*#2 i Spectrometric Method™”
2) Soxhlet Extraction, Gas Chromatographic/ 5) Thermal Decomposition Amalgamation and
Mass Spectrometric Method1%%) | Atormic Absorption Spectrometric Method?!!
3) Automated Soxhlet Exdraction, Gas Chromatographic/ | 23 | Methoxychlor 1) Weaste Extraction, Separatory Funnel Liquid-Uiquid Extraction,
Mass Spectrometric Method!"# Gas Chromatographic/Mass Spectrometric Method!#2
18 | Endrin 1) Waste Extraction, Separatory Funnel Liquid-Liquid ‘ 2) Soxhlet Extraction, Gas Chromatographic /
Extraction, Gas Chromatographic/Mass Spectrometric | Mass Spectrometric Me{hod“?”] )
i:’:f;’::j;?ﬁ;&ﬂ“w’wd | 2 | Mirex 1) Wase Exroction,Seperatoy Furel i Exacon,
| Gas Chromatographic/Mass Spectrometric Method™#2
3) Automated Sexhlet Extraction, Gas Chromatographic/ |1 2) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method"”'* Mass Spectrometric Method "2
19 | Heptachlor 1) Waste Extraction, Separatory Funnel Liquid-Liquid ‘ 3) Automated Soxhlet Extraction, Gas Chromatographic
Extraction, Gas Chromatographic/Mass Spectrometric /Mass Spectrometric Method!"24
Methog!#26 | 25 Molybdenum 1) Waste Extraction, Digestion, Inductively Coupled
2) Soxhlet Extraction, Gas Chromatographic/ | Plasma Method"' %1% |
Mass Spectrometric Method!%% | 2) Waste Extraction, Digestion, Inductively Coupled |
3) Autormated Soxhlet Bxtraction, Gas Chromatogrephic/ | Plasma/Mass Speqromerric Method!#471 iy |
Mass Spectrometic Method121 | 3) ngesﬂAcn, Inducn}.'eiy Coupled Plasma Method™4 |
20 |Lead 1) Waste Extraction, Digestion, Inductively Coupled | # Digestion; \ndu:'t ively Coupled Plasma/ |
Y 3 Mass Spectrometric Method™!™
Plasma Method™#1¢ 26 | Nickel 1) Waste Extraction, Digesticn, Inductively Coupled ‘
2) Waste Extraction, Digestion, Inductively Coupled Plasma Methog!&16! |
Plasma/Mass Spectrometric Method™ 7 2) Waste Extraction, Oigestion, Inductively Coupled
3) Digestion, Inductively Coupled Plasma Method"™*% Plasma/Mass Spectrometric Method!617 ‘
4) Digestion, Inductively Coupled Plasma/ 3} Digestion, Inductively Coupled Plasma Method!™'*! |
Mass Spectrometric Method™*" 4) Digestion, Inductively Coupled Plasma/ |
21 | Lindane 1) Waste Extraction, Separatory Funnel Liquid-Liquid Mass Spectrometric Method™!"
27 Polychlorinated biphenyls 1) Waste Extraction, Separatory Funnel Liquid-Liquid I

Method!929

2) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!®!

3) Automated Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method™#?
i':m\;J

22 Mercury...

(PCBs)

- Aroclor 1016
- Aroclor 1221
- Aroclor 1232
- Aroclor 1242
- Arocler 1248
- Aroclor 1256

- Aroclor 1260

Extraction, Gas Chromatographic/Mass Spectrometric
Method!528

2) Soxhlet Extraction, Gas Chromatographic
Method!02¢

3) Automated Soxhlet Extraction, Gas Chromatographic

Method'#
S
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- 2-Chlorobiphenyl 31 Silver 1) Waste Extraction, Digestion, Inductively Coupled
- 2,3-Dichlorobiphenyl Plasma Method!-41€!
- 2,2"5-Trichlorobiphenyl 2) Waste Extraction, Digestion, Inductively Coupled
- 2,8 5-Trichlorobiphenyl Plasma/Mass Spactrometric Method!417
- 2,235 Tetrachlorobiphenyl 3) Digestion, Inductively Coupled Plasma Methog!19
- 2,2'5,5'-Tetrachlorobiphenyl ) 4) Digestion, Inductively Coupled Plasma/
- 2,3'4,8" Tetrachlorobiphenyl Mass Spectrometric Method™7
22345 ipheny. 32 | Thallium 1) Waste Extraction, Digestion, Inductively Coupled
- 2,2,4,5,5"Pentachlorobiphenyt Plasma Method!"42¢!
- 2,3,3 8\ 6-Pentachlorobipheny 2) Waste Extraction, Digestion, Inductively Coupled
5 22,3.4.4.5-HE’MM Plasma/Mass Spectrometric Method'17
- z,z,‘s,as,::wmmwnyl 3) Digestion, Inductively Coupled Plasma Method™*
-2,2'3,556- 4) Digestion, Inductively Coupled Plasma/
Hexalthl?rw"phenvl Mass Spectrometric Method™”!
;| 22 .4}: 5, 5: . 33 Toxaphene 1) Waste Extraction, Separatory Funnel Liquid-Liquid
:";‘3 3”":'2 enyl Extraction, Gas Chromatographic/Mass Spectrometric
-22.3344, Method!12.28)
Heptachlorobiphenyl o . .
L 22'34.4'5.5- 2) Soxhlet Extraction, Gas Chromatographic/
,2',3,4,4'5, 10261
Heptachlorctiglineih Mass Spectrometric Method' :
R 3) Autornated Soxhlet Extraction, Gas Chromatographic/
,2,3,08,4,5 pectrometric Method 141
Heptachlorobiphenyl : Mase S .rlc A
- 2234556 34 Vanadium 1) Waste Extraction, Digestion, Inductively Coupled
,2,3,4',5,5' 1616l
Heptachlorobiphenyl Plasma Method"
223388556 2) Waste Extraction, Digestion, Lnduc'tfvety Coupled
Horseh Brphs) Plas.ma/fwass Spectrometric Method"417
28 Pentachlorophenol 1) Waste Extraction, Separatory Funnel Liquid-Liquid 3 ngestfon. Inductively Coupled Plasma Method ™!
Extraction, Gas Chromatographic/Mass Spectrometric 4) Digestion, Inductively Coupled Plasma/
Method!h9261 Mass Spectrometric Method™
2) Soxhlet Extraction, Gas Chromatographic/ 35 |Zinc 1) Waste Extraction, Digestion, Inductively Coupled
Mass Spectrometric Method024 Plasma Method !¢
3) Automated Soxhlet Extraction, Gas Chromatographic/ 2) Waste Extraction, Digestion, Inductively Coupled
Mass Spectrometric Methoci!!! Plasma/Mass Spectrometric Methog447
2 | pH Electrometric Method @24 3) Digestion, Inductively Coupled Plasma Method™
30 Selenium 1) Waste Extraction, Digestion, Inductively Coupled 4) Digestion, Inductively Coupled Plasma/
16.16) Mass Spectrometric Method™
Plasma Method" Syl
2) Waste Extraction, Digestion, Inductively Coupled =
PlasmarMass Spectrometric Method!*™
3) Digestion, Inductively Coupled Plasma Method™¢
4) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method!™" ?{ﬂ\}"
| 1
31 Silver... Be-
-bo - -lom -
fiu iy 125 vnm i munity el
| p—— P S—r 11 Benzo{b)fluoranthene 1) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!
1 z
Acenaphihane Ao iat Barastion Ga::dh:mmmw 2) Autorated Soxhlet Extraction, Gas Chromatographic/
Mass Specirometric Met Mass Spectrometric Method'*#¢!
2 Aut:mated Sonhlet E"“‘:‘:‘:‘ﬁ“ Chromatographic/ 12 | Benzolkiluoranthene 1) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Methor Mass Spectrometric Methodl!!%2!
2 Acetone 1)Purge and Trap, Gas Chromatographic/ 2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method'!*2* Mass Spectrometric Method!!!#¢!
2) Equilibrium Headspace, Gas Chromatographic/ 13 Benzoic acid 1) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!"™ Mass Spectrometric Method!!%!
3| Aldrin 1) Soxhlet Extraction, Gas Chromatographic/ 2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!) Mass Spectrometric Method!#4
2) Automated Soxhlet Extraction, Gas Chromatographic/ 14 | Benzola)pyrene 1) Soxhlet Extraction, Gas Chromatographic/
’ Spectrometric Method026
Mass Spectrometric Method'!2¢ a3 !
[ Anthracene 1) Soxhlet Extraction, Gas Chromatographic/ 2)putomated wﬂ M"GE romatogreptis!
e e Mass Spectrometric Method™!*
ot Method 15 Benzoig,h,iperylene 1) Soxhlet Extraction, Gas Chromatographic/
3 2 et 3
2) Automated Saxhlet Extraction, Gas Chromatographic/ Masi S i Method02
Mass Spectrometric Method!!'1 2 Automated Soxhlet Extraction, Gas Chvomatographic/
5 | Antimony 1) Digestion, Inductively Coupled Plasma Method™4 Mass Spectrometric Method 28
2) Digestion, Inductively Couﬁned Plasma/ 16 | Beryllium 1) Digestion, Inductively Coupled Plasma Method"**!
Mass Spectrometric Method' 2) Digestion, Inductively Coupled Plasma/
6 Arsenic 1) Digestion, Inductively Coupled Plasma Method"¢! Mass Spectrometric Method™"
2) Digestion, Inductively Coupled Plasma/ 17 Bis(2-chloroethylether 1) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method™7 Mass Spectrometric Method!%2
7 Atrazine 1) Sexhlet Extraction, Gas Chromatographic/ 2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method% Mass Spectrometric Method® %!
2) Automated Soxhlet Extraction, Gas Chromatographic/ 18 | Bis{2-ethylhexylphthalate 1) Soxhlet Extraction, Gas Chrg;ntograp‘k‘/
Mass Spectrometric Method!!2¢! Mass Spectrometric Met.hod" .
8 Barium 1) Digestion, Inductively Coupled Plasma Method™¢! :::M o ,et hod“‘.msas < 4
2) Digestion, Inductively Coupled Plasma/ 3 54 Spectiometric Met .
Mass Spectrometric Meti an 19 Bromodichloromethane Purge and Trap, Gas Chr:on;tog;aphwd
; oc Mass Spectrometric Method!'*?
9 Benz(ajanthracene 1) Soxhlet Emachov\, Gaﬁ:;rmogmpht/ | 20 Bderiafonm Purge and Trap, Gas Chromatographic/
Mass Spectrometric Metl ) | Mass Spectrometric Methog™*#1
2) Autornated Soxhlet Eﬂaj":ﬁa’ Chromatographic/ | 21 |Butanol Equilibrium Headspace, Gas Chromatographic/
Mass Spectrometric Met | Mass Spectrometric Method!*#!
10 Benzene Purge and Trap, Gas Chromatographic/ | 22 Butyl Benzyl Phthalate 1) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!!** W | Mass Spectrometric Methodl

11 Benzo(b)luoranthene

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Methog!! 2! s, )

23 Cadmium...




63 Di-n-Octyl Phthalate...

73 n-Hexane...

-lolo - “loa -
dut iy FFinmek it auafy Ferwed
23 | Cadmium 1) Digestion, Inductively Coupled Plasma Method™19 36 | Chrysene 1) Soxhlet Extraction, Gas Chromatographic/
2) Digestion, Inductively Coupled Plasma/ | Mass Spectrometric Method! %]
Mass Spectrometric Method™!" ! 2) Automated Sexhlet Extraction, Gas Chromatographic/
26 | Carbazole 1) Soshlet Extraction, Gas Chromatographic/ | Mass Spectrometric Method!
Mass Spectrometric Method!®#! | 37 | Cyanide Extraction, Distillation, Colorimetric Method!2521
2) Automated Soxhlet Extraction, Gas Chromatographic/ l 388|240 1) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!!?! | Mass Spectrometric Method"'*9
25 | Carbon Disulfide Purge and Trap, Gas Chromatographic/ | 2) Automated Scrhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!*! ‘ Mass Spectrometric Method™!
26 | Carbon tetrachloride Purge and Trap, Gas Chromatographic/ 3% (DDD 1) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!**2! Mass Spectrometric Method!%#!
27 | Chlordane 1) Soxhlet Extraction, Gas Chromatographic/ 2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method! %2 Mass Spectrometric Method! 2
2) Autormated Soxhlet Extraction, Gas Chromatographic/ 40 | DOE 1) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!'#¢! Mass Spectrometric Method!"*
28 | p-Chloroaniline 1) Soxhlet Extraction, Gas Chromatographic/ 2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method 03 Mass Spectrometric Method™!24!
2) Autornated Soxhlet Extraction, Gas Chromatographic/ a1 ooT 1) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method#% ‘ Mass Spectiometric Method*9
29 | Chlorobenzene Purge and Trap, Gas Chromatographic/ | 2) Automated Soxhlet Exbacﬁ?n, Gas Chromatographic/
Mass Spectrometric Method52% |1 Mass Spectrometric Method!!4
30 | Chlorodibromomethane Purge and Trap, Gas Chromatographic/ | 68 e bt 1 Seatlet m' Ga;sgmalogramb’
Mass Spectrometric Method!5#% | Mass Spectrometric Me ‘ ‘
31 | Chloroform Purge and Trap, Gas Chromatographic/ 2) Automated Soxhiet B‘"xu?’?ﬁas Chromatographic/
Mass Spectrometric Method5? |1 Mass Spectrometric Method™'"
32 2-Chlorophenal 1) Soshlet Extraction, Gas Chromatographic/ ‘ 43 Di-n-Butyl Phthalate 1) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method 021 Mass Spectrometric Method!"%%!
2) Automated Soxhlet Extraction, Gas Chromatographk 2) Automated Soxhlet W"‘;—‘Sf!as Chromatographic/
Mass Spectrometric Methog!!2] Mass Spectrometric Method
4 |
33| Chromium 1) Digestion, Inductively Coupled Plasma Method ™ 4 [l Ditotobenzene I
2) Digestion, Inductively Coupled Plasma/ ‘ e
E a | 45 1,3-Dichlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™* | el iy
34 Chromium (Il} 1) Digestion, Inductively Coupled Plasma Method; L = )
e g : 46 | 1,8-Dichlorobenzene Purge and Trap, Gas Chromatographic/
Alkaline Digestion, Colorimetric Method; Calculation 3 15,25)
Method\ 816151 Mass Spectrometric Method'™®"
S @ ar 3,3-Dichlorobenzidine 1) Soxhlet Extraction, Gas Chromatographic/
2) Digestion, Inductively Coupled Plasma/ Mass tric Method 1021
Mass 5 i 3 i igesti
assr pec‘flumetnc Method; Alkaline Dge:h??nl,w ) 2 Abormated o e
Colorimetric Method; Calculation Method ™ Mass Spectrometric Methodh2
i ieasti " (815 |
35 Chramium (V1) Alkaline Digestion, Colorimetric Method w | a8 1,1-Dichloroethane Purge and Trap, Gas Chromatographic/
| Mass Spectrometric Method™*#! w
|
36 Chrysene, | | 49 1,2-Dichloroethane...
= e e = - —— = | e = =
|
o - g
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49 | 1,2-Dichloroethane Purge and Trap, Gas Chromatographic/ 63 Di-n-Octyl Phthalate 1) Soxhlet Extraction, Gas Chromatosraphic/
Mass Spectrometric Methog!4%) | Mass Spectrometric Method"®
50 1,1-Dichloroethylene Purge and Trap, Gas Chromatographic/ 2) Automated Soxhlet Extraction, Gas Chromatographic/
) Mass Spectrometric Methog!$%! ) Mass Spectrometric Method"429
51 cis-1,2-Dichloroethylene Purge and Trap, G‘as Chrornzﬁ:zgsr_aphlcr' i 54 Endosulfan 1) Soxhlet Extraction, Gas Ch tographic/
52| trans-1,2-Dichloroethyl rm Spe;t;omegm béL:thW'c - B
rans-1,2-Dichloroethylene urge and Trap, Gas Chromatographi ; 2
Mass Spectrometric Method!!33! 2) Automated Soxhlet Exﬁactkzr:.z:»as Chromatographic/
53 | 2,4-Dichlorophenol 1) Soxhlet Extraction, Gas Chromatographic/ ) Mass Spedrcmelinc Method" )
Mass Spectrometric Method ©2 65 Endrin 1) Soxhlet Extraction, Gas Chs"g;atograp‘nc/
2) Autornated Soxhiet Extraction, Gas Chromatographic/ Mass Spectrometrc Method
Mass Spectrometric Method!"#9 2) Automated Soxhlet Extraction, Gas Chromatographic/
54 [ 1,2-Dichloropropane Purge and Trap, Gas Chromatographic/ Mass Spectrometric Method!*'#
Mass Spectremetric Method!$%! 66 Ethylbenzene Purge and Trap, Gas Chromatographic/
55 | 1,3-Dichloropropane Purge and Trap, Gas Chromatographic/ Mass Spectrometric Method!#2
Mass Spectrometric Method!5?! 67 | Fluoranthene 1) Soxhlet Extraction, Gas Chromatographic/
56 | 1,3-Dichloropropene Purge and Trap, Gas Chromategraphic/ | Mass Spectrometric Methodl%2!
Mass Spectrometric Method"'*#*! | 2) Automated Soxhlet Extraction, Gas Chromatographic/
57 Dieldrin 1) Soxhlet Extraction, Gas Chromatographic/ Mass Spectrometric Method 12!
Mass Spectrometric Methed "2 68 | Fluorene 1) Soxhlet Extraction, Gas Chromatographic/
2) Automated Scoehlek Extracﬂolr:,mGlas Chrematographic/ Mass Spectrometric Method 02!
) Mass SPECTI:}"\E‘UI( Methoc! y I 2) Automated Soxhlet Extraction, Gas Chromatographic/
58 | Diethyl Phthalate :,Lsmm Exlmn::w]onﬁ::;mwm rtographic/ | Mass Spectrometric Method241
ss Spectrometric
69 Heptachl 1) Soxhlet Extraction, Gas Chi tographic/
2) Automated Soxhlet Extraction, Gas Chromatographic/ | RRIEY N:ass Sp:ctmeu'::nMet;ou‘m\a ogapn!
Mass Spectrometric Method!!!'#! | ot Skt Bt ol o
59 2,4-Dimethylphenol 1) Soxhlet Extraction, Gas Chromatographic/ | o) '?:'l" s Chrmatogap
Mass Spectrometric Method92! Mass Spectrometric Method!?
2) Automated Soxhlet Extraction, Gas Chromatographic/ 70 Heptachlor epoxide 1) Soxhlet Extraction, Gas d-nrurr‘\atog(ap"uc/
Mass Spectrometric Method!!'#! Mass Spectrometric Methoc!***
60 2,4-Dinitrophenol 1) Soxhlet Extraction, Gas Chromatographic/ 2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!"*2! Mass Spectrometric Method!!#!
2) Automated Soxhlet Extraction, Gas Chromatographic/ 71 Hexachlorobenzene 1) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!!'# Mass Spectrometric Method! %2
61 2,4-Dinitretoluene 1) Soxhlet Extraction, Gas Chromatographic/ 2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Methog!0%! Mass Spectrometric Method!29
2) Automated Soxhlet Extraction, Gas Chromatographic/ 72 | Hexachloro-1,3-butadiene Purge and Trap, Gas Chromatographic/
) Mags Spactromatric Method "2 Mass Spectrometric Method"*#!
62 2&-Dinitrstaluene 1) Sonhlet m‘ Gas mmamgaphlc/ 73 n-Hexane 1) Purge and Trap, Gas Chromatographic/
Mass Spectrometric Me'thod'-. Mass Spectrometric Method!#2
2 Autornated Soad\‘tei E"m“ﬂf]’as Chromatograph 2) Equilibrium Headspace, Gas Chromatographic/
Mass Spectrometric Method' Mass Spectrometric Method" W
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Mass Spectrometric Method!!'2¢!

e

99 Phenol...

Mass Spectrometric Method"52% Sy
)

115 2,4,5-Trichlorophenol..
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74 | O-HCH 1) Soxhlet Extraction, Gas Chromatographic/ 84 | Methanol 1) Purge and Trap, Gas Chromatographic/
- - Mass Spectrometric Method!1%%! . \ Mass Spectrometric Method!™s2S!
2) Autornated Soxhlet Extraction, Gas Chromatographic/ 2) Equilibrium Headspace, Gas Chromatographic/
Mass Spectrometric Method!!!2! Mass Spectrometric Method!*%!
75 | B+cH 1) Soxhlet Extraction, Gas Chromatographic/ 85 | Methoxychlor 1) Sexhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!1024 Mass Spectrometric Method"**!
2) Autornated Soxhlet Extraction, Gas Chromatographic/ 2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!!!2 Mass Spectrometric Method!!2¢!
76 | Y-HCH 1) Soxhlet Extraction, Gas Chromatographic/ 86 | Methyl Bromide Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!12! Mass Spectrometric Method!**2*!
2) Automated Soxhlet Extraction, Gas Chromatographic/ a7 Methylene Chloride Purge and Trap, Gas Chromatographic/
Mass Spectrometric Methoc!!!#! Mass Spectrometric Method %24
77 | Hexachlorocyclopentadiene 1) Soxhlet Extraction, Gas Chromatographic/ 88 | 2-methylphenol 1) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®#! Mass Spectrometric Method! %%
2) Automated Soxhlet Extraction, Gas Chromatographic/ 2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!128 Mass Spectrometric Methog!!!4
78 | Hexachloroethane 1) Soxhlet Extraction, Gas Chromatographic/ 89 | 2-Methylnaphthalene 1) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!28 Mass Spectrometric Method"*2
2) Automated Sohlet Extraction, Gas Chromatogaphic/ 2 Automated Soxlet Edraction, Gas Chromatographic/
Mass Spectrometric Method™!28 Mass Spectrometric Method!!24
79 Indeno(1,2,3-cd)pyrene 1) Soxhlet Extraction, Gas Chromatographic/ 20 Methyl tert-Butyl Ether Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method® Mass Spectrometric Method!!2%!
2) Automated Soxhiet Extraction, Gas Chiomatographic/ 91 Naphthalene 1) Soxhlet Extrar:lion Gas Chf::atogzapfﬁc/
Mass Spectrometric Method!!2 Waiy Spectiamenic Method’ .
80 Isophorone 1) Sonhlet Bxtraction, Gas Chromatographic/ 2) Automated Soxhtel Exvm?:;n;f;as Chromatographic/
Mass Spectrometric o26] ) Mas_s Spectrometric Method s
2 ted Soxhlet Extraction, Gas C i/ 92 | Nickel 1) D!gest!an. IndUCH.VeiY Coupled Plasma Method™
(11,26) 2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method i Mass Spectrometric Method(47
o Lead U Dtgestion, Induct!vely Soupud Pasiha biethod™ 93 Nitrobenzene 1) Soxhlet Extraction, Gas Chromatographic/
2) Digestion, Inductively Couﬁsd Plasma/ Mass Spectrometric Method™021
Mass Spectrometric Method'" .
82 Manganese 1) Digestion, Inductively Coupled Plasma Method™1€ imm m‘a&scmw
2) Digestion, Inductively Cou_ft ecl Musral | 94 N-Nitrosodiphenylamine 1) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method™!" [ Mass Spectrometric Method!9%1
83 | Mercury 1) Digestion, Cold-Vapor Atomic Absorption 2) Automated Sorlet Extraction, Gas Chromatographic/
Spectrometric Method™ I Mass Spectrometric Method{""""
2) Thermal Decomposition, Amalgamation, and | 95 N-Nitrosodi-n-propylarmine 1) Soxhlet Extraction, Gas Chromatographic/
Atomic Absorption Spectrophotometry?) Mass Spectrometric Method 0
3) Digestion, Cold-Vapor Atomic Fluorescence 2) Automated Soxhlet Extracion, Gas Chiomatographic/
Spectrometric Methog™ w Mass Spectrometric Method!1121 w
84 Methanol... 96 Polychlorinated biphenyls (PCBs)
-lodt - “log -
st wsunfty FFae ddui mrunfiy e
96 | Polychlorinated biphenyls 1) Soxhlet Extraction, Gas Chromatographic/ 99 | Phencl 1) Soxhlet Extraction, Gas Chromatographic/
(PCBs) Mass Spectrometric Method"%3 Mass Spectrometric Method'*)
- Aroclor 1016 2) Autorated Soxhlet Extraction, Gas Chromatographic/ 2) Automated Soxhlet Extraction, Gas Chromatographic/
- Avoclor 1221 Mass Spectrometric Method"'2 Mass Spectrometric Method 2
- Aroclor 1232 100 | Pyrene 1) Soxhlet Extraction, Gas Chromatographic/
oadir 1542 Mass Spectrometric Method! 2
- Koclor 1248 ?JMmtedmmmlamas Chromatographic/
- Aroclor 1254 Mass Spectrometric Method
o Aot 458 101 | Selenium 1) Digestion, Inductively Coupled Plasma Method™é!
. 2) Digestion, Inductively Coupled Plasma/
- ZChlorobiphenyt Mass Spectrometric Method!™!
B 2,2:,3,5‘-Tetrachtotobip‘1enyt 102 | Silver 1) Digestion, Inductively Coupled Plasma Method™™!¢!
- 2,25,5-Tetrachlorobiphenyl 2) Digestion, Inductively Coupled Plasma/
- 2,3',4,4"Tetrachlorobiphenyl Mass Spectrometric Method ™1
- 22.34,5Pentachlorobiphenyt 103 | Styrene Purge and Trap, Gas Chromatographic/
- 2,2,4,5,5-Pentachlorobiphenyl Mass Spectrometric Method!**%
- 23,3'4,6-Pentachlorobiphenyl 104 1,1,2,2-Tetrachloroethane Purge and Trap, Gas Chromatographic/
- 22,344 5 Hoachlorobipheryt Mass Spectrometric Method*
- 22,345 5-Headlorobiphenyl 105 | Tetrachloroethylene Purge and Trap, Gas Chromatographic/
22,2355 6- Mass Spectrometric Method!!52
Hexachlorobiphenyl 106 | Toluene Purge and Trap, Gas Chromatographic/
-2244,55- Mass Spectrometric Method"!**
Hexachlorobiphenyl 107 | Toxaphene 1) Soxhlet Extraction, Gas Chromatographic/
-22,3,3,04'5 Mass Spectrometric Method!024
Heptachlorobiphenyl 2) Automated Soxhlet Extraction, Gas Chromatographic/
-22\34,455- Mass Spectrometric Method!!!44
Heptachlorobiphenyl 108 | TPH (Cs~Co) Purge and Trap, Gas Chromatographic/
-22,34,856 Mass Spectrometric Method!"*#
Heptachlorobiphenyl 109 | TPH (Coe- C1o) 1) Automate Extraction, Gas Chromatographic Method™™#
2234556 2) Solvent Extraction, Gas Chromatographic Method22
Heptachlorobiphenyt 3) Ultrasonic Extraction, Gas Chromatographic Method™:
phenyl 22
223360556 110 | TPH (g - Cag) 1) Automate Extraction, Gas Chvomatographic Method
2) Solvent Extraction, Gas Chromatographic Method!##
i e ) ! 3) Ultrsoric Extraction, Gas Chromatographic Method®™!
o Pentachidvephenal 1) Seatilat Exraction, Gas Chiorratogeaphie/ 111 | 1,2,8-Trichlorobenzene Purge and Trap, Gas Chromatographic/
Meass Spectrometric Method " I Mass Spectrometric Method!!52!
2 Automated Scoblet Extraction, Gas Chiomatogphic! | 112 | 1,1,1Trichloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method !¢ Mass Spectrometric Method!!529)
i Phenanthrene 1) Sahlet Extraction, Gas Chromatographic/ 113 | 1,1,2-Trichloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™%2 Mass Spectrometric Method!1521
2) Automated Sexhlet Extraction, Gas Chromatographic/ 114 | Trichloroethylene Purge and Trap, Gas Chromatographic/
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115 | 2,4,5-Trichlorophenol 1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method"®

2) Automated Sexhlet Extraction, Gas Ch!omatoylaphlc/
Mass Spectrometric Method!!'#

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method*

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!'2

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method"*2*!

1) Digestion, Inductively Coupled Plasma Method™*!
2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™”

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!!#

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Methodl!!5?*!

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!'*”

116 2,4,6-Trichlorophenol

117 1,3,5-Trimethylbenzene

118 | Vanadium

119 | Vinyl Acetate
120 | Vinyl Chioride

121 m-Xylene

122 | o-Xylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method"%*%
123 | p-Xylene Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!%%

Purge and Trap, Gas Chromategraphic/
Mass Spectrometric Method!*#*!

126 | Xylene (Total)

125 | Zinc 1) Digestion, Inductively Coupled Plasma Method™*!
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method!"
innarsdud
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Waste Physical/Chemical Methods. Inductively Coupled Plasma-Atomic Emission Spectrometry,
SW-846 Method 60108B, 1996.

17, United States Environmental Protection Agency. Test Methods for Evaluating Solid
Waste Physical/Chemical Methods. Inductively Coupled Plasma-Mass Spectrometry.
SW-846 Method 60204, 2007,

18. United States Environmental Protection Agency. Test Methods for Evaluating Solid
Waste Physical/Chemical Methods. Antimony and Arsenic (Atomic Absorption, Borohydride
Reduction). SW-845 Method 7062, 1994, fisllv

19. United States Environmental Protection Agency. Test Methods for Evaluating Solid
Waste Physical/Chemical Methods. Chromium, Hexavalent (Colorimetric). SW-846 Method

T196A, 1992, ?ﬂ“ﬁi

20. United States...

20. United States...
- o -

20. United States Environmental Protection Agency. Test Methods for Evaluating Solid
Waste Physical/Chemical Methods. Mercury in Solid or Semisolid Waste (Manual Cold-Vapor
Technique). SW-846 Method 7471B, 2007.

21. United States Environmental Protection Agency. Test Methods for Evaluating Solid
Waste Physical/Chemical Methods. Mercury in Solids and Solutions by Thermal
Decomposltion, Amalgamation, and Atomic Absorption Spectrophotometry. SW-846 Method
7473, 2007.

22. United States Environmental Protection Agency. Test Methods for Evaluating Solid
Waste Physical/Chemical Methods. Nonhalogenated Organics by Gas Chromatography. SW-846
Method 8015C, 2007.

23, United States Environmental Protection Agency. Test Methods for Evaluating Solid
Waste Physical/Chemical Methods, pH Electrometric Measurement. SW-846 Method 9040C,
2004,

24. United States Environmental Protection Agency. Test Methods for Evaluating Solid
Waste Physical/Chemical Methods, Soll and Waste pH. SW-846 Method 9045D, 2004.

25. United States Envirenmental Protection Agency. Test Methods for Evaluating Solid
Waste Physical/Chemical Methods. Volatile Organic Compounds by Gas Chromatography/
Mass Spectrometry (GC/MS). SW-846 Method 8260D, 2018,

26. United States Environmental Protection Agency. Test Methods for Evaluating Solid
Waste Physical/Chemical Methods, Semivolatile Organic Comp is by Gas Ct phy/
Mass Spectrometry (GC/MS). SW-846 Method 8270E, 2018.

27. United States Environmental Protection Agency. Test Methods for Evaluating Solid
Waste Physical/Chemical Methods. Total and Amenable Cyanide: Distillation SW-846 Method
90108, 1996,

28. United States Environmental Protection Agency. Test Methods for Evaluating Solid
Waste Physical/Chemical Metheds. Cyanide Extraction Procedure for Solids and Oil. SW-846
Method 90134, 1996,

29, United States Environmental Protection Agency. Test Methods for Evaluating Solid
Waste Physical/Chemical Methods. Cyanide in Waters and Extracts Using Titrimetric and
Manual Spectrophotometric Procedures. SW-846 Method 9014, 2014,

30. United States Environmental Protection Agency. Test Methods for Evaluating Solid
Waste Physical/Chemical Methods. Mercury in Sediment and Tissue Samples by Atomic
Fluorescence Spectrometry, SW-846 Method 7474, 2007, .

31. United States Environmental Protection Agency. Test Methods for Evaluating Solid
Waste Physical/Chemical Methods. Ultrasonic Extraction. SW-846 Method 3550C, ZOOTW
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& Sulfuric Acid sokinetic Sampling, Barium — Thorin Titrimetric Method !
Total Suspended Particulate | Isokinetic Sampling, Gravimetric Method™

i asuniy s idau daau 3 s
1| Biechemical Oxygen Demand | 1) 5-Day BOD Test, Membrane Electrode Method™ fduit ansuAiiY e _]
2) 5-Day BOD Test, Azkle Modification Method®! 1 Cyanide Distillation, Colorimetric Method!
2 | Chemical Oxygen Demand 1) Open Reflux, Titimetric Method® 2 |pH Flectrometric Method™
2) Closed Reflux, Colorimetric Method" 3 Phenols . Distillation, Direct Photometric Method®!
3) Closed Reflux, Titrimetric Method®
3 |Color ADMI Weighted - Ordinate Spectrophotometric Method® \nnaridhais
a | cyanide Distillation, Colorimetric Method?! . st wesi wnsynnval TanAn, vaseins, (2567) gisimihidu,
5 | Formaldehyde Distillation, Colorimetric Method™ Fanindedt 4. nqunms: mneaimnsudsandouwinssmalne.
& | Free Chlorine DPD-Ferrous Titrimetric Method™! 2. APHA, AWWA, WEF. Standard Methods for the Examination of Water and
7 | Oil and Grease Liquid-Liquid Partition-Gravimetric Method Wastewater. 23" ed. Washington, DC : APHA, 2017 i ‘
B pH Electrometric Method® 3, NIENINENATUNTTA. Lliun’mnism')\:qumns'm, WA 2549, i}ﬂ\! Awuaa i
9 | Phenels 1) Distillation, Chloroform Extraction Method™ mhné‘uﬁﬁmlu'lummﬁﬂ!tumannu-mﬂn'owewﬂ'mh‘haaﬂ”ﬂﬁ%’unnummmwﬁa.
2) Distillation, Direct Photometric Method®! srgfRanunen. 4 fuae 2549, il 123 powfiny 1253 .
10 Sulfide ZnS Precipitation, lodometric Method® 4. NIEMTREAAMNTIN. UTEMANTENTHEAAMNTIY, WA, 2549, 1308 AmvumrAian
11 | Temperature Laboratory and Field Method?! w:.‘r-mi'uﬁninw'tummﬂﬁszumnan‘a1mleiuwnasamﬁmfwm‘[1mu‘
12 | Total Dissolved Solids Dried at-180 °c® srReenunen, 4 5wy 2509, Lt 123 mulimg 1254,
13 Total Kjeldahl Nitrogen Semi-Micro Kjeldahl Method® 5. United States Environmental Protection. Standards of Performance for New
14 | Total Suspended Solids Dried at 103-105 9! Stationary Sources, 40 CFR 60. Appendix A, 2017.
6. United States Environmental Protection. Standards of Performance for New
iy (laeasane) sauau 7 51803 Stationary Sources. 40 CFR 60. Appendix A, 2019,
duil asuniiy Feianied 7. United States Environmental Protection. Standards of Performance for New
1 Carbon Monoxide 1) Sampling Bag, Non-Dispersive Infrared Method™! Stationary Sources. 40 CFR 60, Appendix A, 2020.
2) Instrumental Analyzer Method® 8 United States Environmental Protection Agency. Determination of Carbon
2 Hydrogen Sulfide Absorption Sampling, lodometric Method®! Monoxide Emissions from Stationary Sources; Instrumental Analyzer Procedure. 40 CFR 60.
3 Opacity Ringelmann's Method ! Appendix A Method 10, 2017.
4 Oxide of Nitrogen 1) Absorption Sampling, Phenoldisulfonic Acid Method 9. United States Environmental Protection Agency. Determination of Oxide of
2) Instrumental Analyzer Method™ Nitrogen Emissions from Stationary Sources; Instrumental Analyzer Procedure. 40 CFR 60.
5 Sulfur Dioxide 1) Absorption Sampling, Barium-Thorin Titrimetric Appendix A Method 7E, 2019.
Methad™ 10.United States Enviranmental Protection Agency. Determination of Sulfur
2) Instrumental Analyzer Method''? Dioxide Emissions from Stationary Sources; Instrumental Analyzer Procedure. 40 CFR 60.
Appendix A Method 6C, 2017, R .
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