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List of Instruments Certification for Air & Noise Quality Analysis

No.|[Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of |Due date of| Remark
No. Calibration | Calibration
Ambient
1 |Orifice Transfer Standard Total Suspended Particulate (TSP) | Tisch Environmental,Inc. TE-5025A Tisch Environmental,Inc. 27072020 27 Jul 20 26 Jul 22 -
Calibrator Particulate Matter < 10 um (PM,,) 3383
2 |U-Tube Manometer Total Suspended Particulate (TSP) Dwyer 1221-36-W/M Technology Promotion Association 22P801 12 Mar 22 11 Mar 23 -
Particulate Matter < 10 pm (PM,,) - (Thailand-Japan)
3 |Aneroid Barometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 21P2500 21 Jul 21 20 Jul 22 -
Particulate Matter < 10 um (PM,) (Thailand-Japan)
4 [Dial Thermo-Hygrometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 22HT72 5 Apr 22 4 Apr 23 -
Particulate Matter < 10 pm (PM,) (Thailand-Japan)
5 |Nitrogen Dioxide Analyzer  [Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 10112021 10 Nov 21 9 Nov 22 -
1200636463
6 |Standard Gases (Mixture) Nitrogen Dioxide Airgas EB0143262 Airgas an Air Liquide company EOANI99E15A01D3 | 21 Jun 21 21 Jun 24 -
2015PSIG
7 |Carbon Monoxide Analyzer |Carbon Monoxide Thermo 48i UAE Consultant Co.,Ltd. 30112021 30 Nov 21 29 Nov 22 -
1201497733
8 |Standard Gases (Mixture) Carbon Monoxide Airgas EB0143262 Airgas an Air Liquide company EO4NI99E15A01D3 | 21 Jun 21 21 Jun 24 -
2015PSIG
9 [Wind Speed/Wind Direction |WS/WD Scarlet Tech Ltd. WL-21 Scarlet Tech Ltd. 22022022 22 Feb 22 21 Feb 23 -
2111DT0004
10 |Vibration Meter Vibration Level Instantel Inc. Micromate Calibration Laboratory Co.Ltd Q22005355 18 Jan 22 19 Jan 23 -
Acceleration Level UM12394
11 [Sound Level Calibrator Calibrate Sound Level Meter 01dB CAL31 Innovative Instrument 21-ACT-264 20 Jul 21 19 Jul 22 -
(Acoustic Calibrator) 84065 Co.,Ltd.
12 |Sound Level Meter Laeq 24 hours Lasos Lamax, Ladn Larson Davis LxT2 Sithiporn Associates Co., Ltd. ACL22081 26 Jan 22 25 Jan 23 -

0005286




Environmental

TISCH

RECALIBRATION
DUE DATE:

July 27, 2021

e

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES ¥: EQUIFMENT CALIRRATION AND TESTING SERVICES
53474 PATTAMAKARN ROAD SO1 18 SUANLUANG, SUANLUANG, BANGKOK 10250

TEL, =271 7-2000-24 FAX. 0-2719-0484

Certificate Mo, : 22P801
Page: 1of2

Certificate of Calibration

Equipment : U Tube Manometer
Wanufactarer: Dwyer This certificate may not be reproduced other than in full,
excepl with the prior written approval of the head of
Madel : 1221-36-WiM Corporate Services 3: Equipment Calibration and Testing Services.
Sarial No.:
1D Me.: UAE.EFM. 1782561

Calibration Certification Information
Cal. Date: July 27, 2020 Rootsmeter 5/N: 438320 Ta: 298 K
Operator:  Jim Tisch Pa: 7459.3 mm Hg
Calibration Model #  TE-5025A Calibrator 5/N: 3383
Vol. Init Vol. Final Avol. ATime AP AH
Run {m3) {m3) {m3) {min) {mm Hg) {in H2O)
1 1 2 1 1.4020 3.2 2,00
2 3 4 1 1.0000 63 4.00
3 5| 6| 1 0.8920 7.8 5.00
4 7| B 1 0.8430| 8.7 5.50
5 9 10 1 0.7010] 12.7 2.00
Data Tabulation
Pa \/ Tald
vsd | Qstd an(pair ) aa  [f8H(TasPa)
(m3) (x-anis) {y-awis) Va [x-anis) {y-axis)
0.9817 0.7002 1.4042 0.9957 0.7102 0.8919
0.9776 0.9776 19859 0.9916 0.9916 1.2613
0.9757 1.0938 2.2203 {.9896 1.1094 1.4101
0.9745 1.1560 2.3286 (.9884 1.1725 1.4790
0.9692 1.3826 2.8084 (.59831 1.4024 1.7837
= 2.04993 m= 1.28363
QsTD b= -0.02762 QA b= -0.01754
r= 0.99985 r= 0.99985
Calculations
Vstd=|AVol{[Fa-&P) Fstd)(Tstd/ Ta) Va=[AVol({Pa-AP)/Pa)
Qstd=|Vstd/ATime Qa=|Va/ATime
For subsequent flow rate calculations:
Pa_ Y Tsd | ) _
Qstd= 1,.’:11(( &H[: Ford )( = )) b) Qa= 1/m (( nH(Ta.rpa))-h)
ndard Conditlons
Tstd]  298.15 x RECALIBRATION
Psbd:l 760 mm Hg
Key US EPA recommends annual recalibration per 1998
AH: calibrator manometer reading {in H20) 40 Code of Federal Regulations Part 50 to 51,
AP: reotsmeter manometer reading (mm Hg) Appendix B to Part 50, Reference Method for the
Ta: actual absolute temperature [°K} Determination of Suspended Particulate Matter in
Pa: actual barometric pressure imm Hg) the Atmosphere, 8.2.17, page 30
b: intercept
m: slope

Tisch Enviranmental, Inc.
145 South Miami Avenue
Village of Cleves, OH 45002

www.tisch-env.com

ronaHNileEiefH o1

FAX: (513)867-9009

Condition As-Received; Used ltem

Received Date: 03 March 2022
Calibration Date: 12 March 2022
Reference: 2203-131WSC Submitted by: United Analyst and Engineering Consultant Co.,Lid.

Ambient Temperature: [ 23 £ 2 ) °C
Relative Humidity: [ 60 £15) %
Atmospheric Pressure: 1010 mbar

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

The calibration was conducted by direct comparison method against Pressure Measuring Instruments
Standard according to in-house calibration procedure CP-P04, wsing * DKD-R 61 ; Calibralion of Pressure
Gauges, Edilion 0312014 " as a guidalines.

Procedure used:

Condition of this result of calibration

1.Reference standards instuments :

Instrument Model Serial No. Certificate No. Due Date
1) Pressure Calibrator PC106P 1183 MP-O110-21 09 Aug 2022

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

3.5cale and conversion factor is 1 kPa = 4.0146293 inHa0

4. This instrumant was used clean air as pressure media.

5§.This instrurment was calibrated by applied pressure to high-port (+) side and low-port (-) side open 1o atmospharic pressura.
6.This instrument was installed in vertical crientatlon and top of the pressure port was used as the reference level

T.The cerificate iz valid only to the item calibrated on date and place of calibration.

B.This Certification is fraceabla 1o the Infarnational System of Unil maintained at:-

-Mational Institute of Metrolagy Thailand (NIMT)

Attepsl B
[ | Phalinee Prabpaipal

[ ) Sura Suwannasri
[,/fmrapul Panurach

wnaslumuny
B 0282414

Calibrated by :  Suwit Aussarres
Issue Date : 14 March 2022

Approved Signatory :




Result of calibration:- Without adjustment
Function:- P ure Measurement
Increasing Pressure

Range : 0 inH;O to 36 inHLO
Scale Interval : 0.1 inH;3{ The Fifth Estimate )

Applied Pressure  High-port side  Low-port sida
{inHz0) ({inHz0) (inHa0)
0.00 0.00 000
2.00 0.88 -0.54
4.00 2.00 -1.88
B.00 3.00 -2.88
B.00 4.00 -3.98
10.00 5.00 -4.88
12.00 6.02 -5.96
14.00 7.02 -6.96
16.00 8.04 -788
18.00 9.04 -8.98
20.00 10.04 -8.88
22.00 11.06 -10.98
24.00 12.06 -12.00
26.00 13.08 ~13.00
28.00 14.08 -14.02
30.00 15.08 -15.02
32.00 16.08 ~16.04
34.00 17.10 -17.04
35.80 17.80 -17.86

The uncertainty of measurement was £ 011 inH0
*UUC = Unit Under Calibration

* AP = High-por side - Low-part side

AP
(inH;0)
0.00
1.92
388
5.98
7.98
g.98
11.98
13.98
16.02
18.02
20.02
22.04
24.06
26.06
28.10
30.10
3212
34.14
35.76

Errer
(inH;0)
0.00
-0.08
-0.02
-0.02
-0.02
0.02
-0.02
-0.02
002
0.02
0.0z
0.04
0.06
0.08
010
0.10
a12
0.14
-0,04

The reported uncerainty of measurement was based on a standard uncertainty multiplied
by a coverage factor k = 2, providing a level of confidence of approximately 95 %.

-olo-

Cert.No.: 22P801
Page: 2 of 2

Whapel P
wnansluAivay

a 1099525

AT,
Sl
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-IAPAN) a‘bﬁ‘é
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES WSS
53414 PATTANAKARN ROAD SO 18, SUANLUANG, SUANLUANG, BANGKOK 10250 %77

TEL, =271 7-30060-24 FAX, 027199434 NEC-TISHTISITORS
CALIBRATION DIOE

Certificate of Calibration Certificate No. : 212500
Page: 1of 2

Equipmant : Anercid Barometer
Hsncturar: Barigo This ¢er1|_ﬁca|a mg nul.ba reproduced other than in full,
except with the prior written approval of the head of
Model : = Corporata Sarvices 3: Equipment Calibration and Testing Services.
Serial No.: =
ID No.: UAE.ANV.1232550

Condition As-Received: Used llem

Received Date: 20 July 2021
Calibration Date: 21 July 2021
Refarence: 2107-05T0WSC Submitted by:  United Analyst and Engineering Consuftant Co.,Ltd.

Ambient Temperatura: | 23 £ 2 ) °C
B1 Soi Udomsuk 41, Sukhumvit Road, Bangchak,

Phrakhamang, Bamgkok 10260

Relative Humidity: (50 15 )%
Atmospheric Pressure: 1009 mbar
Procodurs used: The callbration was conducted by direct comparison method against Pressure Measuring Instrumenis

Standard according to inchouse calibration procedure CP-P10, using * DKD-R 6-1 ; Calibration of Pressure
Gauges, Edition 03/2014 " az a guidelines,

libration
1.Reference standands instuments :

Instrument Model Serial No. Certificate Mo. Due Date
1) Standard Baromater DPl142 1422505046 ME-0053-21 08 Apr 2022

2.This instrument was installed in vertical orientation and center of the dial was used as the referenca level
3.This result of calibration was made on requesied at the point specified by custamer.
4.This instrument was used clean air as pressure media,
5.The ceriificate is valid only to the item calibrated on date and place of calibration.
6.This Certification is traceabla o the International Systermn of Unit malntained at:-
-Mational Institute of Metrology Thailand (NIMT)

Calibrated by :  Suwit Aussarmee Approved Signatory : .41”-!.‘.0!{ A
Issue Date : 22 July 2021 [ ]Phalinee Prabpaipal

[ ] Sura Suwannasri
L Attapol Panurach

wnanslumuny
B 0264463




CertNo.: 21P2500
Page: 2 of 2

Result of calibration:- Without adjustmant
Eunction:. Absolute Pressure Measurement
Increasing Prassure

Apphed Pressure (hPa) 956,36 | 068.61 | 57940 | 950.51 | 1000.62 | 1010.72 | 1020.78 | 1031.18
UUC Indication (hPa) 8B0.0 | 8700 S80.0 950.0 | 10000 | 1010.0 | 1020.0 | 1030.0
Emor (hPa) 264 1.38 0.60 -0.51 -0.62 -0.72 -0.76 -1.18

Range : 960 hPa to 1030 hPa
Scale Interval ; 1 hPa{ The Fifth Estimate )

Decreasing Pressura
Applied Pressure (hPa) 1031.28 | 1020.72 | 101067 | 1000.58 | §50.42 | §70.33 | OEA.54 | 956.29
ULIC* Indication (hPa) 1030.0 | 10200 | 1040.0 | 1000.0 | 990.0 8980.0 av.0 ‘8600
Error (hiPa) -1.28 0.72 -0.87 -0.58 -0.42 0BT 1,46 3.7

The uncertainty of measurement was + 0.30 hPa
* UUC = Unit Under Calibration

The reporied uncertainty of measurament was based on a standard uncerainty multiplied
by a coverage faclor k= 2, providing & level of confidence of approximately 95 %,

-alo-

' Abpagol P.
wnaslumuAy
a 1062244

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
53474 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUANG, BANGKOK 10250

et

A,
4 “
TECHNOLOGY PROMOTION ASSOCIATION (THATLAND-JAPAN) i \-—-) i

TEL. (-2717-3000-24 FAX. 0-2719-0484 i S FISi-THS1 TS
CALIBRATION 0308

Certificate Of Calibratiun Cartificate No. : 22H772

Page: 1al 2

Equipment : Dial Therma-Hygrometer
Manufacturer: Barigo This cerificate may not be reproducad other than in full,
except with the prior written approval of the head of

Madel : Corporate Services 3: Equipment Calibration and Testing Services.
Sarial No.: -
1D Ne.: UAE ANV.001/2548
Condition As-Recelved: Used ltem
Raceived Date: 30 March 2022
Calibration Date: 04 April 2022

to 05 Aprll 2022
Reference: 2203-1124WSC Submitted by: United Analyst and Engineering Consultant Co. Ltd,
Ambiont Temperature: [ 25 % 3 ) °C

Ban &

Relative Humidity: (50 % 20) % &1 Sol Udomsuk 41, Sukhumwvit Road, Bangchak,

Phrakhanong, Bangkok 10260

Procedure used:  Calibration wera conducted using in-house calibration procedure CP-HO2 according 1o comparison
with standard chilled mirrar senscr for humidity measurement function and comparisen with standard
temperature probe for temperature measurement function into humidity ¢ temperature chamber,

Condition of this result of calibration

1.Reference standards instuments :

Instrument Model Serial Mo. Certificate No. Due Date
1) Standard Chilled Mirror Hygromatar Sensor Dew Prima || 31863 18714 17 Sep 2022
2) Standard Humidity/Temperatura Meter 400 10203027 TH-0063-21 01 Jul 2022

2.The certificate is valid only o the item calibrated on dale and place of calibration,

3.This Cartification is traceable to the International System of Unit maintained at--
-National Institute of Standards and Technobogy (MIST) . The United States of Amarica
=National Institute of Matrology Thalland (MIMT)

Approved Signatory : W

[¥'] Chakrit Waewanjua

Calibrated by :  Somchai Dumwar
Issue Dabe : 0B April 2022

| ] Pernthippa Tameyakul
| ] Vipom Tantiyawutti

wnasluaual
B 0285424



Cert. No.: 22H772

Result of Calibration:- Without Adjustment

Function: Humidity measurament.
Reference Standard uuc* Uncertainty
Temperature Humidity Reading Error of Measurement
’c) [%R.H.) (%R.H.) (%6R.H.) (4% R.H.)
25.0 401 40 0.1 1.6
25.0 60.0 L] 0.0 1.8
250 BO.O 76 -4.0 20
Result of Calibration:- Without Adjustment
Function: Temperature measurement
Standard uuc* Uncertainty
Temperature Reading Error of Measurement
("C} (*C) *C) (£°C)
20,02 21.5 1.48 0.72
2998 30.0 0.02 0.72
40,03 39.5 -0.53 0.72

Uuc* ; Unit Under Calibration

The reported uncertainty of measurement was basa on standard uncertainty multiplied
by cowerage factor k = 2.00, providing confidence level approximately 95%.
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United Analyst and Engineering Consultant Co., Ltd.
3 Sof Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong. Bangkok 10260
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o any tousn vures Tel, 0 2763 2828 Fax 0 2763 2800 www.uasconsultant.com E-mail: use@uasconsultant.com
e
MULTI-POINT GAS TEST REPORT
‘ TestDate  : Now 10,2021
Equipment : Gas Analyzer (NDz) _____ Model: I Fe T b
Manufacturer : Thermo Sdentific Serial Number : 1200636463

Sulphur Dioxide (S02) 44.75 PPM  Manufacturer ; Thermo Scientific
Nitric Oxide (NO) 45,35 . PPM  Model : 146i
Methane (CH,) i ~ PPM  Serial Number : 1180540071
Carbon Manoxide (CO) 1007
Cylinder No. : CC159599.
Expiration Date : Jul 30,2022
e o Multi-point gas test data
Analyzer
Reference Value (ppb) Display (ppb) Difference Error |Percent Error| [% Error ]
Level 1 |Zero 0.0 1.4 1,40 1.40 1.40
Level 2 20.00% 100.0 101.6 1.60 1.57 1.57
Level 3 |40.00% 200.0 201.5 1,50 0.74 0.74
Level 4  |60.00% 300.0 301.7 1.70 0.56 0.56
Level 5 |80.00% 400.0 400.5 0.50 0.12 0.12
Femark : Measuring Range 500.0 ppb Average Diffarence (%) 0.88
‘Acceptable Limit 4 5%
Multi-Point Gas Test Chart |
450
— 400 imee
E G
g mu ..1
: o =
E- 150
£ w0 S
50
] &
] 50 100 150 200 250 300 350 400 450
Refarenca valua (pph)
[ —+— Analyzar Display |
CI Calculate by b
, rre e\ s @
5 1, 1 2cz/
Page 1 of 1 a 1 '



United Analyst and Engineering Consultant Co., Ltd.
% 3 Soi Udomsuk 41, Sukhumyit Aoad, Bangchak, Phrakhanong, Bangkok 10260

LIGITED WALFET A EMGRE

vowsu et coumr uumee. Tl 0 2763 2828 Fax 0 2763 2600 www.uaeconsultant.com E-mall: uae@uasconsultant.com

- Airgas Speclally Goses
0 Alrgas US4, LLC
mrgas. ‘Bao United Drive
; Darhm, NC 27713 S — -
s Al Liguide company Kirgas.com MULTI-POINT GAS TEST REPORT
Test Date : Nov 30,2021
CERTIFICATE OF ANALYSIS
E ct: - ;
Grade of Product: EPA Protocol TG (Gas Analyzer (D) Modal : 4i
Part Number: EC4NISZE15AD1D3 Referance Number.  122-402135167-1 Manufacturer:  Therma Sclentific Serial Number : 1201457733
Cylinder Number:  EB0143262 Cylinder Vialume; 144.4 CF
Laboratory. 124 - Durham (SAP) - NC Cyfinder Pressure; 2015 PSIG
PGYP Number: B22021 Valve Outlet: 680 3 Dilutor Datail
Ges Code: CONG,NDX,802,BALN Certification Date:  Jun 21, 2021 Standard Gas Concentration B : .
Expiration Date: Jun 21, 2024 Sulphur Dioxide (S0z) 44,75 PPM  Manufacturer : Thermo Sclent
mhmummn n md.mﬂhi::wmmmmmmw ond Certficatian nlﬁ:mlc‘:ma'm?m;ﬁnm&mﬂ'wm EE Nitric Codde (NO) 45.35 PPM  Model : 1461
= 1. I rocediag b . Anahyfeal hocningy does not cien InlErfgraics, i et w kala! i a =
IR 8 S1ted below il 3 i e o] e 1 st o Wi BHach Bt v 0 e et e Al cote kot a4 Methane {CHa) 5 PPM  Serial Number : 1180540071
oksimaoin basis unigss Shenvoe noled, :
o Hat Uy Tris Cyliodr below 190 piig Le 117 meaa Carbon Monowide (C0) 1007 PPM
ANALYTICAL RESULTS Cylinder No. : CC1595599
Component Requestad Actual Protocol  Total Relative Assay Expiration Date : Jul 30,2022
Concentration Concentration Method Uncertainty Dates
HOE 45.00 PFFM 4596 PPM 3] +=1.4% MIST Traceatls O5/1402021, OB/ 112021 o
HITRIC CXIDE 45,00 PPM 43,94 PPN &l = 1.4% NIST Tracesble [iN4/2021, 0B 12021 EMEETICIE fFs Tt
SULFUR DIOXIDE A5.00 PPM A4.68 PPM [<}] +H-1.0% NIST Tracesbls DA14e2021, Dar21/E021 Analyzer E
CARECN MONOGXIDE 1000 PR H84.5 FFM ] 4= 0,7% NIST Traconbly 08M14/2021 Reference Value (ppm) Difference Error Percent Error| [%b Error ]
MITROGEM Halapce Display (ppm)
1.5 | 1.5
Level 1 Zern 0.0 1.5 1.5 1.5
CALIBRATION STANDARDS Level 2 |20.00% 10.0 10.9 0.9 8.3 | 8.3
Typa Lot 1D Cylinder No Concentration Uneertainty Explration Date e T s TR ) 7] 1 54
NTRM 20081120 CCTCa06E 45,82 PPM NITRIC CRIDENITROGEN #i-1.0% Feb 02, 2025 - . 30.0 312 1.2 38 3.8
PAM  1z3e De8sn2 591 PP NITROGEN DIOXIDEIAIR +-20% Faby 20, 2020 jLovel 8. 160.00¢% : - 5 13 12
Gnis 401423836102 CC506681 4.348 FPM NITROGEN DICKIDENITROGEN -2 Feb 18, 2023 Level 5 |80.00% 40.0 40, . 2
NTRM 16011043 Co47327T 45,02 PPW SULFUR DIOXIDE/NITROGEN +i- 0,8% Jin 17, 2022 Remark : Measurng Range 50.0 ppm Average Difference (%) 3.64
NTRM 14053118 Co434277 900.2 PPM CARBON MONDXIDEMNITROGEN H08% Mo 18, 2025 ‘Acceptable Limk + 5%
Thit SR, FRM or RGM nobec abave & only in eafacance 1o fho GMIS used in tye assay snd not part of the 55 : s
ANALYTICAL EQUIPMENT [Multi-Point Gas Test Chart]
Instrumant/Make/Model Analytizal Principle Last Multipoint Calibration 50
Nicolet 5700 AHRG401333 CO FTIR Jur 03, 2021 E . 405
Micalel BY00 AHREA01333 NO FTIR Jun 01, 2021 2 —
Nicolat 6T00 AHRO801333 NO2 FTIR Jun 03, 2021 = Tz
Niealst 5700 AHAGA013:33 S02 FTIR Jun 03, 2021 ) e
= ]
Triad Data Avaffable Upon Request g "
NOTES:PO #5221002807 3 I
GROSS W, 28.40kg o FIT :
NET WT; 4.73kg 0 50
Reference walue {ppm)
—+— hnalyzer Display
The analytical test results reportad an this certificats relate only to '_'.: N
the eylinder number specifisd above, This concludes the test raport, = e i
—J . i ezf
[AccrEpiTED) ot Lt b Eoe et ot L1, 25,
CERT 30§2.01
Approved for Release aGEE 'Jaglﬂ;u.q
Page 1 of 1
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a0 Al Liquide company

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

EC4NI9SE 1540103
EB0143262

124 - Durham (SAP) - NC
B22021
CONO.NOK, 502,BALN

Part Number:
Cylinder Mumber;
Labaratory:
PGVP Number:
Gas Code:

Ceditcation parforned in azcordance with 24 Tr:
EDMR-120831, using Ihd &
uneanEney g3 dlnted below with & confidance kevel of

Expiration Date:

3ay procediems klad. An

Referance Number:
Cylinder Valume; 144.4 CF
Cylinder Pressure; 2015 PSIG

Airgas Speclally Guses
Afrgas THA, LLC

B30 United Drive
Drarham, MC a3
Jimgas cam

Valve Outlet: 680
Cedtification Date:  Jun 21, 2024
Jun 21, 2024

ok basis unigss Sihaiwee noled,
Do bod Usa Thin Cybinder below 130 pu Le. L7 megapasces

122-402135167-1

raceabiity Protoodl lor dssay ond Cerffication of Gasanos Caibision Standards (May 2042)" document EFA
ohyfcal L‘ﬂlﬂmﬁoqrdu! Nk requine camecion far snaiytical Interferencs. This cykiedar has @ balal ansdytical
5%, Thase are na significen] impurities wiich affecs e ute of this cslitraéicn misdure, AR coocanialions & on o

s

ANALYTICAL RESULTS
Component Requestad Actual Protocol Tatal Relative Assay
Concentration Concentration Method Uncertainty Dates

MOX 45.00 FPM 45.95 PPM 1] +-1.4% MIST Tracoatls =TT

B 2021, 8 20
HITRIC OXIDE 45,00 PPM 45,94 PPN &l e 14T MIST Traceshls /1402021, 082112021
::;:%iﬂgﬁgﬁlus :-:01?;1:;:-1 A4.68 PPM [=3] +H-1.0% MIST Tracesble Da42021, DA 12021

984.5 FFM Gi +H=0.7% NIST Ti I
MITROGEN Balance e e
5 CALIBRATION STANDARDS
Typa Lot ID Cylindar No Concentration Uneertainty Explration Date
NTRM 2061120 CCTGH068 48,82 PPM NITRIC CRIDENITROGEN #i-1.0% Feb 02, 2025
PRM 123EE Daas02s 591 PPM NITROGEN DIOXIDE/AIR +-2.0% Fab 20, 2020
anis 401423338102 CC505681 4348 FPM NITROGEN DIOKIDENITROGEN 24 Fed 18, 2023
NTRM 18011043 Co4732TY 45,02 PPK SULFUR DICXIDENITROGEN +- 0.6% Jin 1T, 2022
NTRM 14050118 Co434277 900.8 PPM CARBON MONOXIDEMITROGEN HB% Naw 18, 2025
Thit SR, FRM or RGM nobec abave & only in eafacance 1o fho GMIS used in tye assay snd not part of the 55
ANALYTICAL EQUIFPMENT

Instrument/Make/Model Analytical Principle Last Multipoint Calibration
Nicalet BT00 AMREH01333 CO FTIR Jun 03, 2021
Nicole! 8700 AHRI801333 NO FTIR A 03, 2021
Nicolet 5700 AHRO801333 NOZ FTIR Jun 03, 2621
Nicolst 6700 AHAOE01333 S02 IR Ja 03, 2621

Triad Data Avatfable Upon Request

NOTES:PO 45221002807

GROSS WT, 28.40ky
NET WT; 4.73kg

The analytical test results reported an this certificate relate only to
the eylinder number specified ahova, This concludes the test report,

Approved for Release

lACananE’DI

CERT 3082.01

LoNANUALAN.

z
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SCARLET | TECH

Certificate of Calibration

WL-21 Wireless Anemometer

Scarlet Tech Ltd. hereby certifies that the WL-21 wireless anemometer listed below was thoroughly
calibrated, tested and inspected following the standard calibration procedure (st-wl-21) and is
within manufacturer’s specification at the time when the calibration is done.

Client: Envir Service Co., Ltd.
Serial No.: 2111DT0004
Calibration Date: 2022/2/22
Calibration Expiry Date: 2023/2/21

The Result of Calibration

Velocity
Measured Actual Deviation Tolerance Result
Value (m/s) | Value (m/s)
1.0 0.9 0.1 0.9-11 Pass
2.0 2 0 1.8-2.2 Pass
5.0 4.8 0.2 47-53 Pass
7.0 7.1 0.1 6.0-8.0 Pass
10.0 9.7 0.3 9.5-10.5 Pass
20.0 20 0 19.0 - 21.0 Pass
Wind Direction
Measured Actual Deviation Tolerance Result
Value Value
45° 48 3 42- 48 Pass
135° 134 1 132-138 Pass
225° 227 2 222 -228 Pass
315° 315 0 312-318 Pass
0° 1 1 357-3 Pass
Inspection | Actual Deviation Tolerance Result
Room Temp | Value
22.5°C 221 0.4 21.5-23.5 Pass
Atmospheric| Actual Deviation Tolerance | Result
Pressure Value
Inspection
998 1000 2 994-1002 Pass
Environment conditions :
Air temperature: ___24 °C
Relative humidity: ___ 58 %
Static pressure: ___118.3 kPa j_ 1-:
Performed by: e

Certified by
Head of Engineering department

This certificate may not be published or reproduced, except in full, unless
obtaining permission in writing form from Scarlet Tech Ltd.

4F-3, No. 347, 2nd Sec., Heping E. Rd., Daan Dist. Taipei City mbﬂﬁﬁﬂ'ﬁhjﬂ?Uﬂu




CALIBRATION LABORATORY Co.,LTD.

2110-11,4,55 Soi Praser Manukt 20 Yaek 4, Pragen Manukit Rd.. Ladphreo, Banghok 10230

CALIBRATION LABORATORY Co.,LTD.

210-11, 4,55 Soi Prasarl Manukil 29 Yaek 4, Prasert Manukit Rd,, Ladphraa, Bangkok 10230

Tal, 02-578-0053-4 Faw 02-576-2872  wwweakleboralogcom  E-mad:sala@caklabonatony. com

Tel. 02-578-0053-4 Fax 02-57TB-2672  wwwcaklaboraloryoom  E-maksaledcal-laborstory com

CLC v CLC
CERTIFICATE OF CALIBRATION REPORT OF CALIBRATION
FOR FOR
: VIBRA’
NOMENCLATURE . VIBRATION METER HOMENELATURE RATION METER
MANUFACTURER . INSTANTEL MARLESCIERER b INSTANTEL
MODEL FTYIE . T ATRAT T A0 MODEL / TYPE : 721A2501/721A2901
RERAAE HO ; UM12394UM12394 SERIAL NO. : UM12394/UM12394
¥ : 2
CLID. NO. ; 251801348 DATE OF CALIBRATION 19 January 202
JOB CONTROL NO. : 220118005355 ENVIRONMENT CONDITIONS :
. a T i o,
CUSTOMER UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD. Temperature : (3% 2)°C Relative Humidity : (553 15) %RH
§1 SO1 UDOMSUK 41, SUKHUMVIT ROAD, PROCEDURE USED :
BANGCHAK, PHRAKHANONG, BANGKOK 10260 This instrument was calibrated under procedure No, CLC-CPEE-08 based on 150 16063-21 as calibration guideline.
The calibration was performed by using Digital Multimeter, Universal Counter and Portable Vibration Calibrator
DATE OF RECEIVED : 18 January 2022 DATE OF ISSUED : 21 January 2022 which maintained by the Calibration Laboratory Co., Ltd.

REFERENCE STANDARD USED :
1. Digital Multimeter, Wavetek Model 1281 S/, 29320,

Repert of calibestion screening must not be taken in part, Except complete. Witheut the sppreval of the Calibration Laboratory Co,, Ltd.

2, Universal Counter, Hewlett Packard Model 53154 S/N. 2448A13042.

Calibrated By : Suwit Phuanbusabong 3. Portable Vibration Calibraor, The Modal Shop Model 9110D S/N. 11424,
ibeots N
Calibration Engincer TRACEABILITY :
1. The measurements are traceable to International System of Units (SL), through Aeronautical Radio of Thailand Lid,
% Certificate Mo, 05-0207/21, Due Date 31 May 2023.
2, The measurements are traceable to International System of Units (S, through Aeronautical Radio of Thailand Lud.
Centificate No. 07-0073/21, Due Date 14 May 2022,
Approved By : Mongkol Yotsoontorn 3. The measurements are traceable to International System of Units (1), through The Modal Shop, Ine.
Authorized Signatory Certificate No. 2649.01, Dug Date 10 November 2022,
3 Junwaty 2032 UNCERTAINTY :

The reported expanded uncertainty of measurcment is stated as the standard uncertainty of measurement multiplied
This Calibration Certificate documents the traceability to nationu] standards, which reallze the units of measurement according to by the coverage factor k = 2,00 which for a normal distribution corresponds 1o a coverage probability of approximately 95 %.

the International System of Units { S1) It has been evaluated according to the "Evaluation of the Uncertainty of Measurement in Calibration (EA=4/02 M:2013)"

Certificate No. Q22005355 Certificate No. Q22005355
F3-011-04/01-12 page 2 of 4

F3-011-04/01-12 poge 1 of 4 EE &
Laﬂmi‘lumuqx% nanslumunsEE:
: =
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CALIBRATION LABORATORY CO.,LTD.

2/10-11,4, 55 Soi Pragan Manukil 28 Yaek 4, Prasert Manukit Rd., Ladphrao, Benghkek 10230

Tel. 02-578-03534 Fax 02-578-2672  www.caaboralorycom  E-madsafedical-ieboratory com

CLC

Aceredited
e L ]

CONDITION OF CALIBRATION ITEM : GOOD

MEASUREMENT RESULTS : { X ) without adjustment () adjustment
CALIBRATION DATA

1. ACCELERATION RESULT

Test point STD Reading | DUC Reading Correction Uncertainty
(g} { frequency ) s (g) (g) (g) +(%ofrdg. )
0.3 50 Hz 0300 0.299 +0.001 1.2
0.4 50 Hz 0.400 0.396 +0.004 | B
0.5 50 Hz peak 0.500 0.495 +0.005 13
0.6 50 Hz 0L600 0.594 +0.006 1.3
0.7 50 Hz 0,700 0,693 +0.007 L3
0.3 100 Hz 0.300 0.302 -0.002 1.9
04 100 Hz 0,400 0.403 -0.003 1.9
0.5 100 Hz peak 0.500 0.504 -0.004 L3
0.6 100 Hz 0.600 0.607 -0.007 12
0.7 100 Hz 0.700 0.708 -0.008 L3

2. VELOCITY RESULT

Test point STD Reading | DUC Reading Correction Uncertainty
{ mmis ) { frequency ) s { mmis ) { mms ) (mm/s) | (% ofrdg.)
3 50 Hz 3.000 3.041 -0.041 1.3
4 50 Hz 4.000 4.055 -0.055 1.8
5 50 Hz peak 5.000 5070 0,070 18
& 50 Hz 6.000 6.081 0081 1.8
7 50 He 7.000 7.003 -0.093 1.8
3 100 Hz 3.000 3.031 -0.031 1.8
4 100 Hz 4.000 4,042 -0.042 1.3
g 100 Hz peak 5.000 5.056 -0.056 1.8
6 1040 Hz 6000 6077 0077 1.8
7 100 Hz 7.000 T.083 -0.083 1.8

Certificate No, Q22005355

F3-011-04/01-12 Ipage 3of 4 E E
enaslumun LEhs

CALIBRATION LABORATORY CO.,LTD.

210-11,14, 55 Soi Praser Manuk® 28 Yaek 4, Praser Manukit Rd., Ladphreo. Bangkok 10230

Tel. 02-5780353-4 Fax: 025782672  wewcaHaborsiorycom  E-maksale@callaboraiony com

CLC

Accredited
vEoTme: § oA

N DA
*3, DISPLACEMENT RESULT
Teat point STD Reading | DUC Reading Correction Uncertainty
{(mm} { frequency ) Mo { mm ) (mm}) { mm ) + (% ofrdg. )
0.03 50 Hz 0.030 0.030 0,000 2.1
0.04 50 Hz 0.040 0,040 0. 0W00 17
0.05 50Hz peak 0.050 0.049 +0.001 1.5
0.06 50 Hz 060 0.059 +0.001 1.3
0.07 50 Hz 0.070 0.06% +0.001 12
0.03 100 Hz 0.030 0.030 0.000 2l
004 100 Hz 0.040 0040 .000 1.7
0.05 100 Hz peak 0.050 0.051 <0001 1.5
0.06 100 Hz 0060 0.061 0001 1.3
0.07 1080 Hz 0070 0.071 -0.001 1.2

Note. * means Calibrations marked " Not ANAB Aceredited " in this Certificate have been included for completeness.

The Scope of Accredited ANAB Centificate No. ACDM-2814 Version 008 Page | of 58

This report is valid for the above stated instrument/s only.

###% End of Certificate 88§

Certificate No. Q22005355
F3-011-04/01-12 page 4 of 4
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INNOVATIVE INSTRUMENT €

INNOVATIVE PRETRUMENT OO0,

TS0 MO 13, S0 SUNTINAKORY 11 TAMBON BANG KAEQ,

AMPHOE BANG PHLI SAMLUT PRAKAN PROVINCE 10840 THAILAND

ALIBRATHON LAB

alas

AWEI Matonsi Baars
ACCREDITED

EALIBFATIEN LABORATERY

L LT, HEAD OFFICE .

B N OWATIVE

wiEe Baiun i Bumeguaes Sl

TEL: (@621 16-5050-1 FAX: (666-2116-TI40 AC-2961

Pagelal2.

Customer
Name i

Address i

Certificate of Calibration
UNITED ANALYST AND ENGINEERING CONSULTANT CO.LTD. Certificate No : 21-ACT-264
81 Soi Udomsuk 41, Sukhumvit Road, Bangehak, Request No : Reg-2021-0793

Prakanong, Bangkok 10260

Unit Under Calibration Details

Measurement item
Manufacturer
Maodel

Serial Number

1

: Acoustic Calibrator Class : 1

: 0ldB Range : 94 dB / 1000 Hz
: CAL31 Iitrument Staws ;. Usaed

: 84063

: UAE.EFM.167/2561

Calibration Environment and Details

Temperature
Humidity

Barometric Pressure

:(2342°C)
¢ (50 £ 20 %RH )
(1013 =100 hPa )

INNOWATIVE INSTRUMENT CALIBRATION LAB

INROVATIVE INETRUMENT COL LTD. HEAD OFFICE

TS MWD 13, SO0 SUNTINAKRN 11 TAMBON BANG KAED,

AMPHOE BANG FHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

TEL: {66M-21 16=-5860=| FAX: (6621167 |40

A BT e BRI A

ARG mavonal Rasre

ACCAEDITED

CALMRATION LABIRATONY
AC-2861

Page2afl.

Sound pressure level

Certificate No : 21-ACT-264

Request No ; Req-2021-0793

Calibration Resulis : Without Adjustment

Calibration Range Without Adjustment (dB) Adjustment (dB) Unecertainty | Acceptance limit
(dB) Measured Error Measured Error {=dB) Class 1 { =dB)
94 dB / 1000 Hz 93,58 -0.12 012 0.25
Frequency of Sound pressure level
Calibration Range Without Adjustment Adjustment Uncertainty | Acceptunce limit
(Hz) Measured (Hz) | Error (%) | Measured (Hz} | Error (%) (% %) Class 1 { &%)
94 dB / 100 Hz 1RGO0 (LK) - .10 0.70
Total Harmonic Distortion plus Noise of Sound pressure level (THDEN %)
Calibration Range Without Adjustment Adjustment Uncertainty | Acceptance limit
(Hz) Measured (%) Measured (%) {+ %) Class 1 ( + %)
94 dB / 1000 He 0.14 = .40 2.5

Calibration Date » 20 July 2021
Location of Calibration : LAB | Acoustic

Calibration Procedure  : In-house method CP-ACT-02 based on IEC 60942:2017 Electroacoustics - Sound calibrators

Reference Standard Madel Serial Number Traceable Due Calibration
Sound Calibrator 5V 35A 58079 EEI 14 May 2022

THD Multimeter 2015 1047765 NIMT 21 January 2022

Traceability : This eertificate providoes traceability of measurement o recognized national siandard, and to the

realization of the intemational System of Linits (51).

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

confidence approximately 95 %,

Calibrated By :

me

Mr. Noppadon Lunngar

Service Calibration Engineer

Approved By :

Issue Date :

ey

Mr. Pacit Mathavom
Calibration Engineer Supervisor
20 July 2021

The results related only 5o the e calibrsed. The cemificans shall not be reprodiced ncep & Bl withodt uclllenwutlalna i

P TOE-ALT- 00 Aew.D0 Issue ﬂ 01/ar19

Note :

= Aegeptance linil was IECS0RT-2017 Class |

= The calibration results exchsde the calibrator pressume carmection
= The calibration resules exchade the microphone volume cormection

End of Calibration

1
The: rewults related omdy 10 the iem calibeatod. The centificare shall not e reproduced except in full, without written appreseal of the kmowative Iw(u Lul.
LoneIsllAIuAY.,.



SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Rd  Bangbumru, Bangplud Bangkok 10700 THAILAND. NSC-TISI-TIS 17025
Tel.0-2435-8800 Fax.0-2433-1679 e-mail:cal-center@sithiphorncom hitp.//wwwasithiphorncom — CALIBRATION 0394

SITHIPORN, SITHIPORN ASSOCIATES CO.,LTD.
oo it b CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22081

Pages : lof§
- - -
Calibration Certificate
Equipment : SOUND LEVEL METER
Manufacturer : LARSON DAVIS
Model : LxT2/ Microphone 375B02 / Preamplifier PRML x T2B
Serial No.: 0005286 /011740 / 056087
1D No.: -
Condition As Found : GOOD
Customer ; UNITED ANALYST AND ENGINEERING CONSULTANT (UAE)

81 SOI UDOMSUK 41, SUKHUMVIT ROAD,
BANGCHAK SUB-DISTRICT,
PHRAKHANONG DISTRICT. BANGKOK 10260

THAILAND.

Location :
Ambient Temperature : (230 £3) o
Pressure : { 1013 £3 ) kPa
Relative Humidity : { 500 £20 ) %
Received Date : 18 JANUARY 2022
Calibration Date : 26 JANUARY 2022
Date of Issue : 28 JANUARY 2022

Calibrated by : Nathakorn Pisutpaisan

e
Approved by : / é g .;’2
$ e
)

{  Thanakul Petchurai

This eertificate 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.

1enasliAIuAN

QF-TS12-04-04-020064

Cert. No. : ACL22081

Job No.  : VOaSACO044

Pages : 2of8
Calibration Procedure : CP-AC-02

Calibration Method :

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

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

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

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

Instrument Model Serial No, Cert, No, Due Date
Waveform Generator 332104 MY48017076 EF-0012-21 10-Feb-22
Waveform Generator 135118 MY52302742 EF-0011-21 10-Feb-22
Digital Multimeter 334614 MY 53220104 EEL.BP.05/0264  10-Feb-22
Digital Multimeter 33461A MY 53220076 EEL.BP, 03/0264 08-Feb-22
Digital Multimeter 34461A MY 60024273 1-15180725251-1  15-Sep-22
Programmable Attenuator MAT-1070 62100114 1500-07774E 08-Mar-22
Condenser Microphone 4180 2977900 AA-1008-21 05-Feb-22
Measuring Amplifier NA-42K AL 34560495 AA-3003-21 16-Feb-22

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 international system of unit maintained at :

3.1 National Institute of Metrology (Thailand),

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

wnaslumuny
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SITH IPORN,; SITHIPORN ASSOCIATES CO.,LTD.

ST CALIBRATION LABORATORY

Continuation of Calibration Certificate

Summary of Measurement Result ;-

Job No.

Cert. No. : ACL22081
1 VCOSACDHD44

Pages : 3of8

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
FRIGCIaTe: CALIBRATION LABORATORY

Continuation of Calibration Certificate

QF-TS12-(4-04-020664

Uncertainty Maximum-permitted
Parameter Pass Fail uncertainty of
g measurement (dB)
1. Absolute sensitivity v = 0.2 N/A
2. Seli~generated noise v 0.2 NiA
3. Acoustical signal tests of frequency weightings
125 Hz v - 03 0.6
1000 Hz v - 0.3 0.6
8000 Hz v - 0.3 0.7
4. Electrical signal tests of frequency weightings
For 10 Hz 10 4 kHz v - 0.3 0.6
For =4 kHz to 10 kHz v - 0.3 0.7
For > 10 kHz to 20 kiz v’ - 0.3 1.0
5. Frequency and time weightings at 1 kHz v 5 0.2 02
6. Long - term stability v - 0.1 0.1
7. Level linearity on the reference level range v + 0.2 0.3
&. Level linearity including the level range control v s 0.2 0.3
9. Tone burst response v - 0.2 0.3
10, Peak C sound level v o 0.2 0.35
1. Overload indication v - 0.2 0.25
12. High level stability v - 0.1 0.1
'
1enasliAIUAN

"

Result of calibration ;

1. Absolute sensitivity

Cert. No. : ACL22081

Joh No.
Pages

Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB )
93.9 (93.96) 94.0 0.0 +0.3
2, Self-generated noise
2.1 Normal test
Measured Value

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

Frequency Measured value
Weighting (dB )
A - weight 30.8
C - weight 30.6
Flat 36.8

3, Acoustical signal tests of frequency weightings

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

QF-TS12-04-04-02 064

Frequency Deviation from various frequency weighting response curve (dB)
{Hz) Acceptance
’ Flat C-weight | A-weight ol

Limits
125 0.1 0.1 * 1.5
1000 0.2 0.2 0.2 + 1.0
8000 3.1 3.2 3.2 5.0

1
wnaslumuny




5 IT H | PO H N, SITHIPORN ASSOCIATES CO,LTD.

CALIBRATION LABORATORY

Continuation of Calibration Certificate

6. Long - term stability

QF-TS1 2-04-04-020664

7 K-

Cert. No. : ACL22081
Job No. : VO6SACH044
Pages 508
4, Electrical signal tests of frequency weightings
Weighting network response with relative to 1 kHz.
Frequency Deviation from various frequency weighting response curve (dB)
(Hz) Flat C-weight Aokt Mc‘fpljlme
Limits
43 0.0 0.0 0.0 +2.0
125 0.0 0.0 0.0 =1.5
250 0.0 0.0 0.0 1.5
500 0.0 0.0 0.0 +1.5
1000 0.0 0.0 0.0 1.0
2000 0.0 0.1 0.0 +2.0
4000 0.0 0.0 0.0 +3.0
8000 0.0 0.0 0.0 #5.0
16000 0. 0.0 0.1 +5.0-{-c0)
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kHz
Measured Deviated Acceptance
Frequency Value Value Limiis
Weighting (dB) (dB) (dR)
A - weight 94.0 0.0 -
C - weight 94.0 0.0 +0.2
Flat 94.0 0.0 0.2
5.2 Time weighting at 1 kHz
Measured Deeviated Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
Fast 94.0 0.0 -
Slow 94.0 0.0 +0.1
Leg 94.0 0.0 £0,1
SLM Display | SLM Display | Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB )
A - weight 24.0 94.0 0.0 0.3
'
1enasliAIUAN

5 ITH I PEJRN SITHIPORN ASSOCIATES CO.,LTD.

CALIBRATION LABORATORY

Continuation of Calibration Certificate

7. Level linearity on the reference level range

QF-TS12-04-04-020664

Cert. No. : ACL22081
Job No. : VO6SACOD44
Pages : 6ol B
Anticipated Measured Deviated Acceplance

Value Value Value Limits

(dB) (dB) (dB) (dB)

135.0 135.1 0.1 +1.1

134.0 134.1 0.1 +1.1

133.0 133.1 0,1 + 1.1

132.0 132.1 0.1 + 1.1

131.0 131.1 0.1 = 1.1

129.0 129.1 0.1 = 1.1

124.0 124.1 0.1 + 1.1

119.0 119.1 0.1 + 1.1

114.0 114.1 0.1 + 1.1

109.0 109.1 0.1 +1,1

104.0 104.1 0.1 1.1

99.0 99.0 0.0 £ 1.1

94.0 94.0 0.0 =

89.0 89.0 0.0 £ 1.1

84.0 84.0 0.0 +1.1

79.0 79.0 0.0 = 1.1

74.0 74,0 0.0 =1.1

69.0 69.0 0.0 *1.1

64.0 64.0 0.0 £1.1

59.0 59.0 0.0 = 1.1

54.0 54.0 0.0 L1

49,0 49.1 0.1 +1.1

44.0 44.2 0.2 1.1

39.0 39,6 0.6 £ 1.1

'
wnaslumuny
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5 IT H [ PLJ RN, SITHIPORN ASSOCIATES CO.LTD.

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22081
Job No. : VOGSACD044
Pages : Tol8
8. Level linearity including the level range control
Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB ) (dB ) (dB )
140 94.0 94.0 0.0 .5
9, Tone burst response
Time Tone burst Anticipated Measured Deviated Acceptance
duration, Th Cycle Value Value Value Limits
Weighting {(ms) (dB) {dB) (dB) (dB)
0.25 1 108.0 107.8 0.2 1.5;-5.0
Fast 2 8 117.0 116.7 -0.3 1.0;-2.5
200 800 134.0 133.9 =0.1 +1.0
2 8 108.0 107.8 0.2 1.5;-5.0
Slow
200 800 127.6 127.5 -0.1 +1.0
{i.25 i NiA NiA N/A 1.5;-58
SEL 2 8 N/A N/A N/A 1.0 ; 2.5
200 800 N/A N/A NIA +1.0
10. Peak C sound level
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value, Lepeak Value Limits
test signal (dB) (dB ) (dB) (dB)
Continuous 133.0 133.0 0.0 .
One 136.4 135.7 -0.7 +3.0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB ) {dB ) (dB)
Continuous 133.0 133.0 0.0 =
Positive half cycle 135.4 1352 -0.2 +2.0
Negative half cycle 1354 135.2 0.2 £2.0
1
1enasliAIuA
QF-TS12-04-04-02065H4

b d 7

S ITHI PE)RN SITHIPORN ASSOCIATES CO.,LTD.

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No.
Job No.
Pages
11. Overload indication
Measured value ( dB ) Deviated Acceptance
Positive Negative Value Limits
one-halfeycle | one-half cycle (dB) (dB)
89.2 £89.4 02 +1.5
12. High level stability
SLM Display | SLM Display Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 .3

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

or any value following calculation,providing a lavel of confidence of approximately 95 %4

QF-TS12-04-04-02066<

End of Calibration Certificate

wnaslumuny
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Imamﬁnvlwqw’ihmmﬁwwufshmiammy FraiaITu-1iaana i Lﬁauﬁqmmu N.€. 2565

List of Instruments Certification for Water Quality Analysis

No.| Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration | Calibration
Laboratory Equipment for Water Analysis
1 |pH Meter AU WNIN-619 (pH) Mettler-Toledo Seven Easy S20 / National Food Institute, 2202093-001-01 16 Mar 22 15 Mar 23 -
aqmﬁqﬁﬁq (Temperature) 1230525212 Ministry of Industry, Thailand
2 |Conductivity Meter ANULAN (Salinity), S| Analytics Lab955 / SPC Calibration Center Co.,Ltd. C24220084 22 Mar 22 21 Mar 23 -
fna U IWRn (Conductivity) 16300356
3 |BOD Incubator ﬂQwaﬂﬂiﬂlugﬂmwﬁadmﬂff Arco UC4-1320 / Technology Promotion Association 22TM90 17 Feb 22 16 Feb 23 -
aandlandniltdouaasdunis (BOD,) (UAE.WAO0.015/2561) (Thailand-Japan)
4 |BOD Incubator Arco UR-1320 / Technology Promotion Association 22TM305 7 Apr 22 6 Apr 23 -
(UAE.WAO.018/2551) (Thailand-Japan)
5 |Analytical Balance YBIUTINIURBE Mettler-Toledo XSR205DU / Technology Promotion Association 22MM210 26 Apr 22 25 Apr 23 -
(Repeatability 0.01 mg) (Suspended Solids) C009071872 (Thailand-Japan)
6 |Hot Air Oven Memmert UF55 / Technology Promotion Association 21TM1876 29 Oct 21 28 Oct 22 -
B216.1666 (Thailand-Japan)
7 |Analytical Balance ﬁ’]aJDuLLa‘:vlﬂmyu (Oil & Grease) Mettler-Toledo AB-204S/FACT / National Food Institute, 2203120-001-01 1 Jun 22 31 May 23 -
(Repeatability 0.1 mg) 1129361010 Ministry of Industry, Thailand
8 |Atomic Absorption mﬁ"'; (Pb) Agilent System |D:G8432A Thailand Institute Of Science MTC.ACL. 3 Feb 22 2 Feb 23 -
Spectrometer (AAS) uaaLilaw (Cd) Technologies AA240FS / And Technological Research (TISTR) No. 486/65
\WENHIMYA (Total Iron) MY13160001
9 |Inductively Coupled Plasma Agilent System ID:G8015A Agilent Technologies (Thailand) Preventive 9 Dec 21 8 Dec 22 -
(ICP) Technologies G8015AA / Co.,Ltd. Maintenance
MY 18030001 Checklist

a o 3 a_ ¢ ¢ & ad a o &€ o o
UIBN nguwm LAOBWIARG LLaUG LaUILUEII AUDILAUY I1NA

#aalJUANInaseuauINaIZIU ISO/IIEC 17025:2005 by TISI, ISO/IEC 17025:2017 by DSS

Certificate Page 01/02




Imamsm“ﬁwmmﬁwwﬂﬁhmiammy FraiaITu-1iaana i Lﬁauﬁqmmu N.€. 2565

List of Instruments Certification for Water Quality Analysis

No.| Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration | Calibration
Laboratory Equipment for Water Analysis
10 [Incubator LLUﬂﬁL?UﬂQNTﬂﬁWaﬁWﬁmu@ Memmert IPP 260 / Technology Promotion Association 22TM672 5 May 22 4 May 23 -
(Total coliform bacteria) V616.0066 (Thailand-Japan)
11 [Incubator wuafiiFonguilaaaladnaty Memmert IPP 260 / Technology Promotion Association 22TM503 3 May 22 2 May 23 -
(Fecal coliform bacteria) V618.0033 (Thailand-Japan)
12 |Water Bath Memmert WNE 14 / Technology Promotion Association 22TM333 17 Feb 22 16 Feb 23 -
L416.0606 (Thailand-Japan)
13 |Water Bath Memmert WNE 14 / Technology Promotion Association 22TM334 17 Feb 22 16 Feb 23 -
L416.0612 (Thailand-Japan)
14 |Analytical Balance Mettler-Toledo MS603S / Mettler-Toledo (Thailand) Ltd. TH2058-096-040722-ACC-TH| 7 Apr 22 6 Apr 23 -
B007010311
15 |Auto Clave ALP CL-40L / Technology Promotion Association 22TM89 17 Feb 22 16 Feb 23 -
802664 (Thailand-Japan)

v
Due Date of Calibration* : iMWWAMINBRWNITFa U291 agreosilaz 1 a9

a o = a_ ¢ § & ad a o & o o
UIBN QVLHW]?I LABWIRRG LLAUG LaUILUEITI AUDILAUN 1NA

ﬁaqﬂjﬁ@?mimaaumummgm ISO/IEC 17025:2005 by TISI, ISO/IEC 17025:2017 by DSS Certificate Page 02/02
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CALIBRATION nos1

Calibration Certificate

Certificate No.: 2202093-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO.LTD.
Address: 3 Soi Udomsuk 41, Sukhumvit Road,

Bangchack, Prakhanong, Bangkok 10260

FPage 1ol 5

Equipment: pH Matar
Manufacturer: METTLER TOLEDOD
Model: SevenEasy pH
Serial No.: 1230525212
ID No.: UAE WAS.003/2553
Order No.: 2202003
Operation No.: 2202093001

Date of Receipt:

Date of Calibration:

Calibrated by

Date of Issue:

The uncertainties ane for a

11 March 2022

16 March 2022

Mr.Manas Somsak Approved by
Specialist { Mr.Pheraphat Tuanjit }

Manager, Division of Calibration Laboratory

21 March 2022 Responsible for the Technical Management Team

iy 35%,

Calibration Report

Thia Cectifcate @ iE2ued in accordance with the corditions of scoreditation granted by the Thai Laboratory Accrediation Scheme which has assessed
h& measuramant capabidty of the Bboratory and T8 ireceabiity to recognized rational standands and b the units of measurement realized ai the
camespanding national standards labarasary. This ceificates may nat be rearoduced other than in Tl secepl with e phor witten approval of the

Hatiomal Foad Institute. N
NS IATUAN

F-C5-008 Revision; 00 Date: 14-12-61

Certificate No.: 220208300101
Equipment: PH Matar Resaltion: 001pH | 1mv

Manufactwrer: METTLER TOLEDD Madei: SevanEssy pH

Serial No 1230528212 Type: Bench top

10 New: LIAE.WAS. D553
Date of Calibration: 16 March 2022 Page 2 of §
Lacation: Chemical Calibration Laboraiary, Masional Food Insthus,
Enviranmant Canditian: Ambient Temperature: [ 220 : 158 | “C Ralative Humidity: | 458 + & § %
Condition of Equipmani: Gaed Condition

Condition of this Results of Calibration

1.Calibration Methad In house method | W-CC-00Z based on drect measuremant by using slandard wollags calbrator &nd certiied
retarence material {CRAM)

2. Referercs Siandards | Cerlified Raference Material

Iistrsments Sarial ! 1D Mo, Man rer Cenificate No. Due Date
1 DG Vahags Cairaior ITAFOAT Fluka SCL-21F-D58T 24 Jung 022
2.2 Diglal Themamelar 270B00T Fluke CC-B40588-01 30 Oclober 2022
23 Therma-Hygra Meter anashlBTH J0&s8 FORPE CRI1-ZTATY 18 Nowemibar 2022

Certified Reference Material Lot Ho, Manufacturer Hefh Exgire Date
24 pH bufter 4.008 (Frmary pH Buffer Solgon) THOO1Z CPAchem FHIELS 21 Hovambar 2123
2.5 prl bufler 6.265 (Primary pH buffer Solsfon) TROO13 CPRAchem FHZTLS 21 Howambar 2023
26 pH buffer 1001 (Primary pH buffer Solusgon) TAOO1E CPichem PH2ZOLE 21 Mowambar 2022
2.7 pH buller 7.00 (Siandand pH butler Sciution] TTES4AD CRAchem FHIOT.LS & Nowvambar 2022

3. This cerification is traceabls to The irematianal 2ystem of Unit (51 Uinit)

31 Instrumnents No.2 1 wnough HNBC-TISI-TES 17025 Laberatory Accreditien of Calioration Ne 0075
3.2 instruments No.2.2 fough WNEC-TIZI-TIS 17028 Laboratory Accredhion of Galibrasion Ne 0081
3.3 Instrumants N2 3 fiigh NIC-TISI-TIS 17025 Laborahory Acenedilion of Callrafion Ne0282
1.4 Cersfiad Refarence Materi o, 24w 26 traceshie 1o Primany maasuramant method- Hamed cell using calirated

Tharmodmatar, DA meter, 8nd nanavoltmslar The Standans Solson
mreparation and ceified by CPAChem Lid b acormdited o 50 17034
and ISOVIEC 17026
3.5 Cartihad Reference Maleral Mo, 2.7 lraceakle 1o SIM Raf HI-T Loth 30.04.2020; BIM RafN HI-3 LotN 28.05.2020; BIM

Raff HI-2 Lot 30,04, 2020; BIM Raft -0 Lo 28/05.2020, Tha
Etandard Solutian preparation and certified by CPAchemn Lid s
accredited to B50 17064 and [20WEC 17025

4. This certficats was carifisd only for the instrumant we calioraied.

5. Thia rasull of calibration was feund accurale &= shown en da% ard place of calbeation anly,

A

tenas luauqy

F-C5-012 Revision: 00 Date: 14-12-61



Calibration Report Calibration Report

Certificate No.: 220209300401
Certificate No.: Z202083-001-01
Equipment: nH Matar Resolutlen:  Q01pH  : 1mv
Equipment: Digital Thermameter with RTD (pH Matar)
Manufachirer: METTLER TOLEDD Madel; SevenEasy pH
Rasalution: 01 e Model;  SavenEssy pH
Eerlal No.: 1250825213 Type: Bench tap
Seral No.: 1230528212 IDNo:  LASWAS DDAZES2
D Mo UAE WAEQ0RRES]
o kanufaciurar. METTLER TOLEDOD
Date of Calibration: 16 March 2022 Page 3 of 5 b
Calibration Results: Date of Calibration: 16 March 2022 Page d of §
1. Calibration of pH Meter { Manual Temperature Compensafion at 25 "C }
Location: Chesnical Calbrafion Laboratary, Mational Food lnatiuls.
Averags Indicator Reading Uncariainty Cowerage Factar
Peominal DE Voltage Standard g
pH (mv § mv pH {gmv ) (L8] Environment Condition: Aribient Temperalure (230°%'10 ) u
0 414317 4id 0.0 058 2m sl iy (80 £4) %
2 285 811 236 200 0.58 200
4 177482 e 4.00 .58 .00
5 haskic = e ko = Condition of this results of Calibration:
7 0.0 a 7.00 0.58 200
1. Galibration Method © - In house mathod: W-TE-025 by comparigan with slandand thermomabar.
B £9.150 =58 800 0.58 2.00
7= g = = 55 Fopy - The Calisration is determined by comparing with & known lemperaiure
12 _za5.812 296 12.00 0.58 7.00 fromi a standard resistance thermometer,
14 -414.119 414 14.00 0.58 2.00 = The temperature scale in use ai this laboratory is the Infermational
2. Calibration of pH Meter with Electrode [ Manual Temperature Compansasicn al 25°C ) Temperaturg scale of 1990 { TS-80 ),
Equipment: pH Elsctrode Type: Combined Eectrode 2. Refarance Standard Instrument :
Manufacturer: METTLER TOLEDO Madel: InLab Solids Fatiniand Madel Sarial No, Cartificate No. Dus Date Through
Sarial Mo F453543 B Na, P&
HANDHELD THERMOMETER 1523 2118154
Perfarmance of Electrode systam [Three-Peint Cafibration &t pHA, pHT and pH10) P5L-T 0B51/84 Zd-Jum-22 TETR
Fiatinum Resistance Thanmameler (PRT) S62ZTA Brvaaz
Cartifisd Valss Avarags Indicatar Raading ALiians o Uneartainty Covarags Fackor Support Equipment : - Low Temgperature Bath (ISOCAL-G), Model: Eurcpe-d Plus Besic, S/N: 3415922
25 °C (pH) pH my (pH) (k)
A4 hice R hiel B i 3, This cenilicate i Iracsabis b inismational System of Units (S1 Liniks).
8.866 B&T L] - 0.0074 2.00
4, This ceriificate was certified only for the insirument we calibrated,
10018 1001 T8 ar4 0.0080 200
T i 1
P PP r = pRpmE S0 5, Thig result of calibration was found accurste as shown on date and place of calibration anfy

B. Condilisn of Calibraled itam

Gaod
7. Result of Calibration ; E! Without adjustment I:I Afler adjustment

Ao

lnms ‘u F-C5-012 Revision: D0 Date: 14-12.81 lanmiIuﬂ’]un‘u

F-C5-0112 Revison: 00 Date: 14-12-61



Calibration Report

Certificate No.: 2202093-001-01
Equipment: Digited Thermameter with RTD [pH Matar)
Resolution: D1 o Model:  SavenEssy pH
Serial Ma. 1230525212 D Na:  UAE WAS D0A2853
Manufachurer, METTLER TOLEDD
Date of Calibration: 16 March 2022 Page Sof 5
Calibration point; 15.0, 25.0 and 35.0 °C

Calibration result:

- The probe was imimersad i liguid bath ar dry balh 16 a minimem depthaf 120 mm.

KT

Part of DKSH Group

- Descriptian of prabe, model L S MiA
Dimensian of prabe ; Diameter 35 mm., Lengéh 135 mm.,
Shaath maserial - Stainless Stesl
Standard u in:
UUC* Reading  {°C) Correction Value {°C} o ekt
Temparatura ("C) + o
{"c)
15.2 15001 <2 a.098
B 25002 0.2 Q.0e8
35.2 35002 02 0.0e3

Mg - ULIC" - Uinit Uinder Calibration

The regor uncartainty of measurement was based an standard uncestainty mulliplied by eoverage facior k= 2, providing a level of confidence of

appraximately 95 5.
RN Y1 [—— %

F-CS-012 Revision: 00 Date: 14-12-61 [nm‘ﬂuﬂ’]Uﬂ‘&l

e Certificate of Calibration
ArRe
Hl(mi‘lgms
Equipment: CONDUCTIVITY METER Certificate No.: C24220084
Model: Labass Issued Date: 22 March 2022
Serial No, (or ID.): 16300356 Job No.: KSPR2203267
Manufacturer: Sl Analytics Page:; 1of 2
Electrode Serial No. 16070067 Model : LF413T Brand :  SI Analytics
Condition; In Condition
Customer: United Analyst and Engineering Consultant Company Limited
3 Soi Udomsuk 41 Sukhumvit Road,
Bangckak, Prakanong, Bangkok 10260 Thailand
Environment Condition: Temperature 23 *C % 2 °C
Humidity 50  %RH E 15 %RH
Calibration Place: Environment Laboratory, SPC RT Co., Ltd.
1194 Soi Wachirathamsathit 57, Sukhumvit 101/1 Rd.,
Bangchak, Prakhanong, Bangkok 10260 Thailand
Calibration By: Mr, Wasan Nuchnabee
Calibration Date: 22 March 2022
The Method used: In house method, SPCC-WI-49, base on ASTM D 1125-14 and D 5391-14
Traceability:

This certificate is traceable to the S Units maintained by CRM of NIST(SRM) through
CPA chem Co., Ltd. (ISOJIEC 17034) Certificate No. 794135, 794136, 772624

by  SBRT o5

Ui 1padd ondR drfim
SPC AT Co.. Lid

(Mr. Wasan Muchnabes) (Mr. Dumrong Boonsopon)

Person in charge Authorized slgnatury
Thig cenificats i isaued the unils of measuremant according o the Intemational System of Units (SI). It provides iracesbility of measurament 1o intematicnal or
rational standand or ofher recognized national standard laboratories.
The measuramant uncertainty stated is fe expanded uncartainty which is ebialned from the standerd uncertainky muliphed by ihe coveraga Eaclor (=2} to
provide & level of confidence of approxdmately §5%. It is determined In accordance with the Guide to Expression of Uncartainty in Measuramant {GUM).
Thesa results may be affectad by davistions from specified condilions. The resulls relate only to the ilems 1ested, callbraied or sampled, The repart shall not be
raproduced excapt in full without approval of SPC RT Co., Lid,

vl el il il

EE miulnm YourdrevEuATER 5T ouumein 100 evanan memtdlvss N LAY 260 La ﬂ ﬂ131u ﬂ’)u ﬂ' N

Bronch 00003 1704 S wnshirhomaohit 57, Sukhamedt 50171 Reod, Bongchak, Phckeanong, Bengesk 10280 Thalland
T 0 2185 43X Ext. M00-M0E e O 21B5 444 E-mall v spe@ce doom  Watmbn: wew s com SPCC-FM-C24-06: 23 Nov 2020
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Part of DKSH Group Part of DKSH Group

Tuasradaudnmwiniasinfvuanan

Certificate No.: C24220084 Page: 20of 2
Calibration Results: wrailuen: KSPR2203267
Before Adjustment aflaatasfia: CONDUCTIVITY METER Ju: Labass whuaeion 16300356
condus::::arsdo il Unit Un::;l T::brahnn — Cuvara:g:)Factor o T Avagay ($u) ATIVEDL ()
22 Mar 2022 TunsasIga 22 Mar 2022 MUILLWE)
25000  pSiem 259 nSicm 0800  pSicm 2.00 0.22 uSiem dnd | Gidnd T
1413.0  pSiem 1444 uSicm -31.0 pS/em 2.00 8.9 pSfem S
11.3 mSicm 107.9 mS/cm 3.40 mSfcm 2.00 0.56 mSiem - - 1 — iﬁ.lu'ilﬁmgﬂi o 0
Im| 0O 2. evwdan ( geeldinge, mulu-uaniadas) = o
After Adjustment;  at 1413 pSlem = O 3. @mt n - s wdas (On-Off Swicth) = o
Standard Unit Under Calibration o Cowverage Factor ety = o 4 ,J,,na (Keypad) = o
Conductivity Solution Reading (k) = O 5. wnea (Display, Screen Contrast) = O
25000  wSiem 25.0 pSlem 0.000 uSfcm 2.00 0.22 uSlem Speciropholometsr
14130  uSiem 1413 uSlem 0.0 uSfem 2.00 8.9 uSfem O O 6. wseiulwvh (Battery Backup) >= 2.5 VDC O m]
1113 mSicm 107.2 m&iem 4,10 mSfem 2,00 0.66 mS/cm =] (m] 7. dowpufanarusiadiu (Wavelength Contral) ] ]
] m] B, ATmumAfY (Wavelength Check) O O
O D 9. umasriuflaues (UV < 3,000 hour) o O
O O 10, wwaariuilausts (Visible < 5,000 hour) o O
The End of Certificate O 0 1. wasiavarusitadte (Carousel Module) O O
pH Meter and Conductivity Metsr
= O 12.  &AATnsa ( Electrode and Connection Cable ) = 0
0 | 13.  seevdnsazane’lu Electrode (Level KCI ) O 0O
O | 14.  shilafiwlatu Electrode (Dust Protection Hood) O O
O = 15.  wrdudidangs (Stand) O O
Turbldimeter
m| O 16, AmATmaufidtan (No Sample) O O
O 0 17, seiiuntsdasATevacus (>= 2.5 lufu 3.0) o O
Automatic tirator
O (| 18.  @ni Piston Burettes (| O
O (m] 18.  Function Rinsing and Dosing ] ]
] m] 20 ssuwEuasgUnsilsnay =] 0

Gmuuel : Electrode Snaamnila24.9 *C Tay Control Waterbath fl 25,0 £0.1°C

Mr. Wasan Nuchnabee

Service Engineer

widu i il e uldn 1At afi dofla

im;mﬁuﬁsl sevrrrmiiiie 57 ouungn 01 uviieasn sy s 10260 La ﬂ 613131 ﬂ’JU Q N f:cﬂrﬂﬁlu‘lj'-ﬁd weerAmTIIMES 37 outpede D1 wnasars mawelng spoeunnues D260 l’a ﬂ aﬂ‘s‘lu ﬂ’]U Q N

Evench DODOE  17id Sol Weckleothamaothi 57, Sukhomedt 1014 Aoon, Bosgerok, Pliskhansng, Bangok 10060 Thaliond Bronoh D003 1694 Bol Wioohinvhomaehil 57, St 3017 Rzoz, Bongshos, Prmksonong, Bangkok: 10260 Thailons
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) T E
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES &7

53404 PATTANAKARN ROAD 500 15, SUANLUANG, SUANLUANG BANGKOK 10250 e WAL m. 1':;1 n; i
TEL (P TN RAK D i biad e L Equipment : BOD Incubator Cert. No.: 22TM80
Condition As-Received :  Used Item Page.: 2 of 3
Reference : 2202-04460C-1

Procedure Used :-

Cert. No.: 22TMB0
? o Calibration were conducted using calibration procedurs CP-0OT0Z2 according to direct measurement

Certiﬁcate Of Ca]ibr‘atiﬂ“ Page: 1 ot 3 method with Data Acquisition which connected with Resistance Temperature Detector (| RTD ).
The temperature scale used was based on ITS-30,
Condition of this result of calibration
1. Reference standard instrument:-
Equipment : 800 Incubator Instrument Madel Serial No. Cert. No. Due Date
1 ) Data Acquisition 348704 MY44035217 21LM30 23 Dec 2022
Manufacturer : Arco 2. This ceriificate is valid only to the item calibrated on date and place of calibration.
3. This certification is traceabls to the International System of Unit.
Model : UC4-1320 Result of Calibration == { * ] Without Adjustment
Function of UUC* : Temperature Source
Serial No. : 13URCA501 3201 Fresh air setting : Not Available Environment during calibration
s - | Beginning Finished
ID No. : UAE. WAQ.015/2561 28 28
REL.Humid. { % ) GA 75
Submitted by : United Analyst and Enginesring Consultant Co.,Ltd. AC Supply { Volt ) 296 226
3 Soi Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanonag, H Ref. Std.
Bangkok 10260 Peaition: 0 s
Location : Lab Floor 2 1 18-10RTD-01
2 18-10RTD-02
Received Order : 17 February 2022 3 18-10RTD-03
RSN ST SRR g Probe Installation Details : Dimension of Chamber : 4 ool o dpn
Ambient Temperature : (26 10) C G 0 i D= 062 o 5 18-10RTD-05
Relative Humidity : [50+30)% K= 10 o W= 12 gt [} 22-10RTD-10
Calibrated by : Kunchit Promprat 2= 10 Lt H= 12 m 4 il
Capacity = ngs 8 1B-10RTD-08
3 (ref) 18-10RTD-08

Approved by : (ﬂh!u. :

Approved Signatory

[/;} Fornthippa Tamayakul
(“ ) Malee Butkruea
[ ) Suwit Imjai

Issue Date : 22 February 2022

The Uncertainties are for a confidence probability of approximately 95%

Wk
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) i
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES 500y

i

]

LUANG BANGKOK 10251 .

g,
%, "y o
5344 PATTANAKARN ROAD 501 18, SUANLUANG, SUAD ™

NSC-TISETISITO2S

Equipment : BOD Incubator Cert. No.: 22TMB0 TEL, 1271 FAX. 0-2719-0284 CALIBRATION 008
Condition As-Received : Used Item Page.: 3 of 3

Reference : 2202-04460C-1

Result of Calibration :- {*) Without Adjustment Cert. No.: 22TM305
Function of UUC* : Temperature Source Page.: 1 of 3

Certificate of Calibration

Fresh air setting : Not Available

Calibration uuc* uuc* Temperature Temperature Qverall A Coverage
Paint Setting | Reading stability uniformity Variation Factor
(°C} (°C) (°c) (£°C) (°C ) (o) (£C ) k Equipment : BOD Incubator
200 18.5 19.4 0.30 0.58 1.0 0.58 2
Manufacturer : ARCO
Calibration Measured Temperature (| °C )
Paint Position Model : UR-1320
('C) 1 2 3 4 5 [ 7 8 9 (ref.)
200 20154 | 20043 | 20356 | 19.939 | 19.834 | 19.761 | 19817 | 19824 | 1o922 Serial No. : =
Average® : The average of 30 values in sach position.
ID Ne. : UAE WAD. 0182551

Temperature stability : One-half of the greatest maximum difference of measured temperature at any one sensor,
Temperature uniformity : The maximum difference of measured temperatures at any sensors and the measured
temperature at the raference location which are observed at the same time or at as close an observation tims as Submitted by :
possible to determine the temperature pattern or homeogeneity within the chamber under steady-state conditions.

United Analyst and Engineering Consultant Co. Ltd.
3 Soi Udomsuk 41, Sukhumvil Road,

Overall Variation : The Difference of the maximum and minimum measursd 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 %.

-alo-

Location :

Received Order :
Calibration Date :

Ambient Temperature :

Relative Humidity :

Calibrated by :

Approved by :

Bangchak, Phrakhanang,
Bangkok 10260

Lab Floor 2
7 April 2022
7 April 2022

{26+10)°C
(50 +30)%

Man Pattanapongpaiboon

Wk -

Approved Signatory
{ ) Pomthippa Tameyakul
()} Malee Butkruea
{ ) Suwit Imjai

Issue Date : 18 April 2022

The Uncertainties are for a confidence probability of approximately 95%

This ¢

WJ-IL Approval of the bead of Compal 3 b Cal ¢ Servicta

1
anaslumuan nasluaiugy
a 1096042 A 00402486



Equipment : BOD Incubator Cert. No.: 22TM305 Equipment : BOD Incubator Cert. No.: 22TM305
Condition As-Received : Used ltem Page.: 2 of 3 Condition As-Received : Used Item Page.: 3 of 3
Reference : 2204-00150C-2 Reference : 2204-00150C-2
Procedure Used :- Result of Calibration :- (* ) Without Adjustment
Calibration were conducted using calibraticn procedure CP-OT02 according to direct measurement Function of UUC* : Temperature Source
methed with Data Acquisition which connected with Resistance Temperature Detector { RTD ). Fresh air setting : Mot Availabla
Thf&ltempera'fure scale usad_ was based on ITS-90. Calibration | UUC* uuc* Temparature Temperature QOverall Coverage
Condition of this result of calibration g F Uncertainty
—"———"—'—1. T Point Setting | Reading stability uniformity Variation Factor
(°C) {c) {°c) (£°C) (e ("C) {(£°C} k
Instrument Meodel Serial No. Cert. No. Due Date 200 20.0 pemr 05D 0.4 T 064 2
1 ) Data Acquisition 349704 MY41021843 22Lm4 10 Jan 2023 : -
2. This certificate is valid only to the item calibrated on date and place of calibration. Calibration Measurad Temparature ( °C )
3. This certification is traceable to the International System of Unit, Paint Tasicn
Result of Calibration :- {* ) Without Adjustment (°'C} 1 2 3 4 5 ] 7 ] 9 (ref.)
Function of UUC* : Tamperature Source 200 20,080 20.056 19.866 19.826 18,655 19.656 19.819 19.979 19.809
Fresh air setting : Not Available Environment during calibration Average® : The averags of 30 values in each position,
w:ﬁ?} Beginning Finished Temperature stability : One-half of the greatest maximum difference of measured temperature at any one sensor
= F Temp. ( °C ) v 27 Temperatura uniformity : The maximum difference of measured temperatures at any sensors and the measured
1 1 REL.Humid. [ % ) 36 =9 temperature at the reference location which are cbeerved at the same time or at as close an observation time as
1 2 AC Supply ( Volt } 222 221 possitle to determine the temperature pattern or homogeneity within the chamber under steady-state conditions.

[T
‘.g Overall Variation : The Difference of the maximum and minimum measured temparatures throughout observation.
]

§ 1™ s Position : | Ref Std. UUC* : Unit Under Calibration
i 1D No.: Mote The reported uncertainty of measurement was included stability and excluded uniformity .
Wi 7, Fhis E i 18-04RTD-01
o2 y p o Al
L < 2 18.04RTD.02 The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
b factor k, providing a level of confidence of approximately 95 %.
W 3 18-04RTD-03 e i3 Y
Probe Instailation Details : Dimension of Chamber : 4 18-04RTD-04 -olo-
a= 10 cm D= 0.62 i 3 18-04RTD-05
b= 10 om W= e m & 18-04RTD-06
c= 10 em H = 12 m 7 18-04RTD-07
Capacy= 089 P a 18-04RTD-08

& (raf.) 18-04RTD-00

gl - Mal,, .

nssluauay nasluaugu
a 14314 a 1104313
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) i}m

EFERVICES 1 EQUIPATENT CALTRRATION AND TEN ERVICES
2344 PATTANAKARN ROAD 501 18, LUANG, SUANLUANG BANGKOK 10250

WEC-THELTIS17025

TEL. 0-2717-3000-27  FAX.0-2719-94R4 CALIBRATION S00E

Cert.No.: 22MM210
Page.: 10l 3

Certificate of Calibration

Equipment : Electronic Balance

Manufacturer : Mettler Toledo

Model : X8R205

Serial No. : Co0s071872

ID No. : UAE WAD.0122563

Submitted by : United Analyst and Engineering Consulant Co. Ltd.

3 Soi Udomsuk 41, Sukhurmvit Road,
Bangchak, Phakhanong,
Bangkok 10260

Location : Balance Room
Received order : 26 April 2022
Calibration Date : 26 April 2022
Ambient Temperature : 15°Ccto 40 °c
Relative Humidity : 30 % to 890 %

Calibrated by : Kunchit Promprat

Approved by : M i

Approved Signatory

{ )} Pornthippa Tameyakul
(v ) Malee Butkruea
{ ) Suwit Imjai

Issue Date : 29 April 2022

The Uncertainties are for a confidence probability of approximately 95%

tanashidItis

Equipment : Electronic Balance Cert.No.: 22MM210
Condition As-Received : Used ltem Page: 2 of 3
Reference : 2204-05420C-1

Procedure used :-

Calibration were conducted using in-house calibration procedurs CP-0B01 according to direct
measurement method against standard weight.
Condition of this result of calibration
1. Reference standard instruments:-

Instruments Model Serial No. ID No. Test report No. Due date
1) Standard Weight Set (E2) 15884 = TORC138 MM-0008-21 3 Feb 2023

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

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

4, This certificate is not cerified for any commaercial transaction,

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

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

Range capacity : 0 g to 81 g Resolution 0.00001 aq
B1 g o 220 g Resolution 0.0001 q
Before Adjustment :
Balance Maasurement Coverage
Applied Weight Reading Correction Uncertainty Factor
{g) {g) (g) (tmg) (k)
80 80.00004 -0.00004 Q.15 2.00
200 189.8999 +0.0001 0.35 2.00
After Adjustment ;
1. Determination of the standard deviation of weighing machine {n=10)
Applied Weight Standard Deviation
(g) of Reading (g )
80 0.000008
200 0.00005

Vel -

ennlileHigh



Eib e
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) i;‘:‘ﬁg‘
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES 3_:,,-;(__"?'\*:“\;
5344 PATTANAKARN ROAD S0 18, SUANLUANG, SUANLUANG BANGROK 10230 Phltob”
Equipment : Electronic Balance Cert.No.: 22MM210 TEL. 0-2717-3000-27  FAX. (-2719-9484 CALIBSATION 0008
Condition As-Received :  Used ltem Page: 3 of 3
Reference : 2204-05420C-1

Resuit of calibration

2. Effect of off center loading
A mass of 100 g was placed fo various position on the pan.

The weighing machine reading error obtained is given in the table

Cert. No.: 21TM1876
Page.: 10f 3

Certificate of Calibration

Maximum difference between

Position 1 Position 2 Position 3 Paosition 4 Position 5 off-center and central loading
(a) (a) (g) (g) (g) (g) Equipment : Hot Air Oven
=0.0002 -0.0001 0.0000 =0.0002 -0.0002 0.0002
3, Departure from nominal value Manufacturer : Memmert
Balance Measurement Coverage
Applied Weight Reading Correction Uneertainty Factor Model : UF 55
(g) (g) (g) (2mg) (k)
Unload 0.00000 0.00000 0.016 213 Serial No. : B216. 1666
0.05 0.05001 -0.00001 0.016 213
0.1 010001 -0.00001 0.017 21 ID No. : UAE WAQ.027/2559
1 1.00002 -0.00002 0.019 2.05
5 5.00003 -0,00003 0.026 2.00 Submitted by : United Analyst and Engineering Consultant Co.,LId.
20 20.00008 -0.00008 0.043 2,00 3 Soi Udomsuk 41, Sukhumvit Road,
2 mee b o o o, s
100 100.0001 =0.0001 0.21 2.00 Bemphok. 1
150 150.0001 -0.0001 0.29 2.00 Location : Lab Floor 2
200 200.0001 -0.0001 0.35 2.00
Received Order ; 29 October 2021
The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage Calibration Date : 29 Oclober 2021
factor k , providing a level of confidence of approximataly 95 %. Ambient Temperature : (26+10)°C
Relative Humidity : {50+ 30)%
-olo-
Calibrated by : Kunchit Promprat

Approved by : M 5

Approved Signatory

t/] Pornthippa Tameyakul
() Malee Butkruea
{ ) Suwit Imjai

Issue Date : 4 Movember 2021

The Uncertainties are for a confidence probability of approximately 95%

This certificate may sal be repreduced otber than in

M Appraval of the head of Corporate Servic

expept with the prior wiiie

Eguipment Calihrafiem erd Testing Services

nan3lidiie Lanmﬂﬁmuqu



Equipment : Hot Air Oven Cert. No.: 21TM1876
Condition As-Received :  Used [tem Page.: 2 of 3
Reference : 2110-070M0C1

Procedure Used :-

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

The temperature scale used was based on ITS-90.

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

Instrument Model Sarial No. Cert. No.

1) Data Acquisition 349704 MY44067817 21LM10
2. This certificate is valid only to the item calibrated on date and place of calibration,

3. This certification is traceable to the Intemational System of Unit.
Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source

Due Date
20 Jul 2022

Equipment : Hot Air Oven Cert. No.: 21TM1876

Condition As-Received : Used Item Page.: 3 of 3

Reference : 2110-07010C-1

Result of Calibration :- {*) Without Adjustment

Function of UUC* : Temperalure Source

Fresh air setting : Close

Calibration uuc* uucH Temperature Temperature Overall Usartaingy Coverage
Paoint Setting | Reading stability unifarmity Variation Factor
(c) (cy | (€ (x°C) (°C) (c) | (#c) K
104.0 104.0 104.0 0.1 0.52 0.72 0.42 2
140.0 140.0 140.0 025 1.1 1.4 14 2
180.0 180.0 180.0 0.18 0.87 1.2 1.1 2

Calibration Measured Temperature { °C )
Paoint Position
() 1 2 3 4 5 6 7 8 9 (ref.)
104.0 103.852 | 103.978 | 104.382 | 104.323 | 103.776 | 104.015 | 104.312 | 104.196 | 103.807
140.0 140.309 | 140.730 | 140.426 | 140.270 | 139.531 139.666 140.067 | 139.885 | 130.750
180.0 180.598 | 180.339 | 180.755 | 180.619 | 179.716 | 179.828 | 180.204 | 180.365 | 178.975

Fresh air selting : Close Environment during calibration
- i Beginning Finished
fz i Temp. { *C ) 28 28
REL Humid. ( % ) 56 55
o : wg AC Supply [ Volt ) 230 230
[=]
H 8 H"? 8 Ref. Std. ID No.: @
= / Calibration Point
_v'v,'z": o [5]
- M{E b Position : | { 140, 180) °C| {104)°C
= 1 21-15TC01 | 15RTD211
2 2115TC02 | 15RTD2/12
1 ! 3 21-15TC-03 | 15RTD2/13
Probe Installation Detals - Dimension of Chamber : 4 2145TC04 | 15RTDZ/14
a= 50 em s 033 m 5 21-16TC05 | 15RTDZ/E
b= 50 em w= 040  m 6 21-16TC06 | 15RTDZ/20
c= 50 em M= 040  m 7 21-15TC07 | 15RTDZN7
Copiniy= (RGeS 8 | 21-157c08 | 15RTD2118
grel) | 21-15TC-08 | 15RTD2N18

Wl
Lﬂnmﬂdﬂwqu

Average® : The average of 30 values in each position.
Temparature stability : One-half of the greatest maximum difference of measured temperature at any one sensor.
Temperature uniformity : The maximum difference of measured temperatures at any sensors and the measured

temperature at the refarence location which are observed at the same time or at as close an observation time as

possible to determine the temperature patiem 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 Cal

ibration

MNote : 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 %.

-olo-

Maly, .
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Foundarnion for Indusinal Develocprment Mational Food Instihue Ol o
Food Indusial I_sborstory Sendce Certer CALIBRATION 0061

Calibration Certificate

Certificate No.: 2203120-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Address: 3 Soi Udomsuk 41, Sukhumvit Road,

Bangchack, Prakhanong, Bangkok 10260

Page 1of3

Equipment: Electronic Balance
Manufacturer: METTLER TOLEDO
Model: AB204-S/FACT
Serial No.: 1129361010
ID No.: UAE.WAS.002/2552
Order No.: 2203120
Operation No.: 2203120-001
Date of Receipt: 1 June 2022

Date of Calibration: 1 June 2022

Calibrated by Mr.Taveesak Sellee Approved by /%

Scientist { Mr.Pheraphat Tuanjit )
Manager, Division of Calibration Laboratory
Date of Issue; 7 June 2022 Responsible for the Technical Management Team
The uncertainties are for a confidence probability of approximately 95%

This Certificats is issued in accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation Scheme
which has assessed the measurement capability of the laboratory and it tracesbility to recognized national standards and to the
units of measurement realized at the comesponding national standards laboratory, This certificate may not be reproduced other
than in full except with the prior writien approval of the National Food Institute,

F-C5-009 Revision: 01 Date: 20-04-85 v
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Calibration Report

Certificate No.: 2203120-001-01
Equipment: Electronic Balance Manufacturer:  METTLER TOLEDG
Model: ABX4-5/FACT Resolution: 0.oanl g

Serial No.: 1129351010
Capacity: 220 g

ID Mo.: JAEMAS.002/2552

Date of Calibration: 1 June 2002 Page 2 0f 3
Environment Condition: Ambent Temperature: 199 & 0.3 “C  Relstive Humidit: 45 + 1.5 %
Place of Calibration: 10B, Badance Rodm, UNITED ANALYST AND ENGINEERING CONSULTANT COv, LTD.

Condition of Equipment: Gasa Condition

In-House Method based on UKAS Lab 14 : 2019
2, Reference Standards:

Beference Standard ~ Mode| ~ Serfal No.  Calibrated By Certificate No.  Due Date

Standard Weight Class E2 1-500mg B30ADGES54 TS MZ2010205 6 January 203
Standard Weight Class E2 1500y EI0E06E124 Tes MZ2010215 £ January 2023
Instrument Maodel Serial No.  Calibrated By (Certificate No.  Due Date
Therma-Hygro Meter PONPE 430 NFLETH D10¥1B Qualty Rebom QRZ2-0350 18 February 2023

3. This cartification is traceable to ST UNIT

4, This cartsficate was certified only for the Instrument we caliorated.

5. This result of calibration was found accurate 22 shown on date and place of cakbration only.
Calibration Results:

1. Repeatability of Reading:

Nomiral Value (g | Standard Deviation of Reading {g)
100 0.000048
200 0.000052

2. Off-Center Error:
A mass of 50 g was placed and moved to various positian on pan.
The balance reading abtaingd & given in the table.

a6 QO
] ai

A (ot c) : @G} !
9 @ X Nogo¥,
O & O
1 2 3 L] 5 & (it Dl e
(g 3lt o dleotleorlcarfcgy { g
43.9939 45,5958 43,9998 45,9999 43.9996 49,9598 00001 éz
F-CS-012 Revision: 01 Date: 20-04-65 ]
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Request No. 25-65 / 0398 MTC. ACL.No. 486 / 65

CALIBRATION CERTIFICATE
NOMENCLATURE : 1. Atamic Absorption Spectrophotometer *Agilent Technologies”
Model AAZA0FS, Serial Mg, MY13160001
2. Working standard solution "Inorganic Ventures™
Multi Analyte Custom Grade Solution, Lot Mo, P2-MEBET75610
SUBMITTED BY : United Analyst and Engineering Consultant Co., Ltd.
% Soi Udomsukd], Sukhumvit Road, Bangchak, Prakanone, Bangkok 10260

Calibration Report

Certificate No.:
Equipment:

2203120-001-01
Electronic Balance
Model: AB2D4-5/FACT
Serial No.: 1129361010

Manufacturer: METTLER TOLEDD
Resolution: 0.a001 9

ID No.: UAE WAS 0022552
Capacity: 220 g

Date of Calibration: 1 June 2022 Page 3 of 3 CALIBRATION PROCEDURE : 1. Performance Verification of Atomic Absorption Spectrophatormeter
Calibration Results:  (Continued) (Wl-500-02-30)
Calibration Range: 0-200q 2. Estimation Uncertainty of Measurement in Analytical Chemistry (QR-513) |
" T 6N T = " = » |
Lalibration Adjustment: Internal Callbration REFERENCE MATERIAL : Traceable to NIST “Agilent Technologies”, “Carlo Erba”
3. Departure from Nominal Value: Cadmiurn Lot No. 0108047046, Chromium Lot No. 0106315418, Copper Lot No. 0107480530, ron Lot No. 0104697565,
Lead Lot Ne. 0104659473, Manganese Lot No. T1092284, Nickel Lot No, 0104978044, Zinc Lot Mo, 0100792297
Morninal Value Standand Value Average Reading Correction Unoertainty Coverage Factor CALIBRATION RANGE: 1 02,0.10,0.30.0.50,0.70 m.},’l at 228.8 nm.Cd, 0.10,0:20,0.30,0.50.0.70 me at 357.9 nm.Cr
(G- (a} { g} { g} [+ g } LS 0.05,0.12,0.30,0.50,0.70 mgfl at 324.7 nm.Cu, 0.10,0.30,0.50,0.70,1.00 me/L at 248.3 nm.Fe, 0.20,0.50,0.70,1.00,1.50 mz/l
Unikad 000000 0.0000 0.0000 0. CEN0ES 2.00 at 217.0 nm.Ph, 0.05,0.10,0.30,0.50,0.70 me/l at 279.5 nm.Mn, 0,10,0,30,0.50,0.70,1.00 mefl at 232.0 nm.Ni,
0.01 001000 0.0100 0.0000 0. (0008S 200 0.05.0.10,0.30,0.50,0.70 me/l at 213.9 nm.Zn
0.03 005000 D.0399 0.0001 0.000088 200 AMBIENT COMDITIONS : Temperature 22 °C  Relative humidity 60 %
0.1 0.10000 0.1000 2.0000 0000088 200
22 L2000 L2000 —— i 200 The Atomic Absorption Spectrophotometer set  has been calibrated against
2k ER L £.2000 £.0000 L =0 Reference Material traceable to Mational Institute of Standards and Technology { NIST ) by The Analytical
1 100000 0.99%9 0.0001 0000088 : : c
2,00 Chernistry Laboratory, The results are attached herewith.
2 200000 1.9959 0.0001 0.00008% 2.00
5 5.00000 5.0000 0.0000 0.000083 2.00
10 9,999 5.9999 0.0001 0.000092 2.00
20 19.99999 19.9999 0.0001 0.000094 2.00
50 4999900 40,5959 0.0000 D.00012 200 Calibrated by . Approved by.........,
70 69.99969 55,5958 0,001 000014 2,00
100 100.00001 99.9999 0.0001 0.00017 200 Director of AnalyfigallC sty Laboratory
150 149.99991 149.9957 0.0002 0.00022 200 Ref. 2025265020400522001
200 200.00007 199.9908 0.0003 0.00030 200 Calibration Date : 3 February 2022
The n 5 relate only t
The reparted wncertainty of measurement was based on a standard Lncertainty mukiphed by a coverage factor & , providing & g Tl i AR PO SR o e s L e B ot T e T
evel af cenfidence of appraximately 95 %.
FAMLBLMTC.002 Rav.d
---------- T —
Head Office Office/Laboratony Offica
F-C5-012 Ravision: 01 Date: 20-04-85 00 g hoe khlong Luang, 500 1C, Ba ] Ao, 196 Phahorsothin Rosd, Chatuchalk, Bangkok 105900,
hatand 0280, Thaland  Thaiand
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Request No. 25-65 / 0398 1/5 MTC. ACL. No. 486 / 65 Request No. 25-65 / 0398 L3 MTC.ACL. o 486 / 65

CALIBRATION DATA 2. Precision
Element| Conc. Absorbance Ave, | 50 [%%RS|

{mg/) Abs.

0.02 | 0.0074] 0.0062 | 0.0065 | 0.0062 | 0.0070 0.0068 | 0.0070 | 0.0085 | 0.0065 | 0.0089 | 0.007 0.0004| 5.74
Cd 0.30 | 0.0952| 0.0859 [ 0.0%51 | 0.0957 | 0.0952 | 0.0950 | 0.0952 | 0.0048 | 0.0956 | 0.0983 Q.085] 0.0005] 0.49
Q.70 |0.2213| 0.2180 | 0.2203 | 0.2208 | 0.2234 | 0.2211| 0.2196| 0.2219| 0.2201 | 0.2154 0.221| 0.0015] 0.67 .
0.10 | 0.0096 | 0.0098 | 0.0097 | 0.0102| 0.0106 | 0.0097 | 0.00%8 | 00092 | 0.0103 | 0.0093 ]| 0010 00004 3.83 ;

1. Noise Level in term of standard deviation

Element Cd Cr Cu Fe Pl Mn Ni Zn |
-0.0004 0.0002 00007 0.0002 -0.0014 -0.0001 =0.000a 00001
0.0002 -0.0005 0u0010 0.0007 0.0000 -0.0003 0.0007 -0.0014
0.0002 0.0001 0008 0.0000 -0.0001 -0.0003 | -0.0012 -0.0006

00000 | -0.0007 | 00007 | 00000 | -0.0005 | -0.000d | -0.0004 | -D.0012 Cr | 030 | 00309] 0.0302) 0.0300] 0.0316| 0.0306] 0.0298 | 0.0308 | 0.0207 | 0.0311 | 0.0296] 0.030| 000071 220
00001 | 00004 | 00013 | 00014 | -00001 | -0.0001 | 00003 | -0.0008 0.70 | 0.0859 | 0.0667 | 0.0664 | 0.0648 | 0.0656 | 0.0662 | 0.0658 | 0.0638 | 0.0638 | 0.0669 | 0086 | 0.0011] 170
0.0000 | 00004 | 00003 | -00012 | -0.0005 | 00007 | -0.0002 | -0.0008 0.05 | 0.0080) 0.0075 | 0.0078| 0.0075] 0.0077 | 0.0081 | 0.0080 | 0.0075| 0.0074 | 0.0076 | 0.008 | 0.0003 | 526
00000 | -0.0009 | 0.0009 | 0.0002 | -00010 | -D.0D0B | 0.0007 | -6.0003 ! Cu 0.30 00917 00419 0.0412] 0.0421 | 0.0424 | 0.0420| 0.0423 | 0.0403 | 0.0818 | 0.0415 | 0.082| 0.0006 | 1.47
-0.0004 | 00003 | 00015 | 00010 | -0ooos | -pooo3 | 00002 | .0.o0c0a 0.70 | 0.0965| 0.0965 | 0.0972| 0.0957 | 0.0961| 0.0958 | 0.0961 | 0.0963 | 0.0959 | 0.0572 | 0.096 | 0.0006| 0,58
0.0004 | 00008 | 00014 | 00008 | 00014 | -0ooos | -oooos | -ooooa 0.10 | 0.0050| 0105 | D.0078| 0.0099 | 0.00%1 | 0.0093 | 0.0006 | 0.0094 | 0.0003 | 0.0084 | 0,008 | 0.0007| 8.1
Py e 00006 | 0.0015 | 00012 | 00006 | 00006 | -00008 | -0.0007 | -0.0007 Fe | 0.50 |0.0462)0.0470 | 0.0d64 | 0.0064 | 0.0467 | 0.0962| 0.0467 | 0.0480| 0.0068 | 00086 | 0.0a7] 0.0003] 067
00005 | 00003 | o014 | -0.0004 | -0.0008 | 0.0003 | 0008 | -00omt 1.00 | 0.0867 | 0.0886 | 0.0910 | 0.0892| 0.0897 | 0.0873 | D089z | 0.0885 | n.osss | 0.0874 | 0.08s| noo1a] 142
00007 | 00010 | oo000a | 00001 | 00001 | 00000 | 00000 | 00003 0.20 |0.0091| 0.0095 | 0.0088| 0.0087 | 0.0082 | 0.0094 | 0.0090 | 0.0087 | 0.0082 | 0.0090 | 0.009 | 0004 4 54

Pb 0.70 } 0.0322 | 0.0321 | 0.0324 | 0.0318| 0.0335 | 0.0326 | 0.0327 | 0.0315 | 0.0336 | 0.0321 | n.032 0.0007 | 2.09
1.50 | 0.0653 ) 0.06a5 | 0.0663 | 0.0664 | 0.0652| 0.0671 | 0.0662 | 0.0666 | 0.0857 | 0.0548 | 0.066 | 0.0008| 128
005 | 000921 0.0092 | 0.0097 | 0.0087 | 0.0085 | 0.0079 | 0.0096 | 0.0085 | 0.0084 | 0.0099 | 0.00e ]| o.o007] 7.33
tAn 030 | 0.0616) 0.0630 | 0.0632 | 0.0633 | 0.0630 | 0.0628 | 0.0640 | 0.0633 | 0.0640 | 0.0629 | 0.063 | 0.0007 1.08
0.70 | 01396 01366 ] 0.1386 | 0.1377 [ 0.1386 [ 0.1286 | 0.1296 | 0.1280 | 0.1278 | 0.1283 | 0.138 00009} 0.67
0.10 | 0.0102) 0.0092 | 0.0097 | 0.0104 | 0.0091 | 0.0105 | 0.0105 | 0.0098 | 0.0098 | 0.0102 0.010(0.0005| 5.22
Mi 0.50 |0.0484 ) 0.0489  0.0489 | 0.0495 | 0.0484 | 0.0490| 0.0481 | 0.0492 | 0.0995 | 0.0492 | 0.049 | 00004 | st
1.00 | 0.0976] 0.0879 ] 0.0675 | 0.0992| 0.0977 | 0.0973 | 0.0986 | 0.0962 | 0.0985! 0.0982 | 0.0%8! n.ocos 0.85
0.05 | 0.0340 0.0345 | 0.0340 | 0.0352 | 0.0337 | 0.0351 | 0.0344 | 0.0346 | 00399 | 0.0343 | 0035 0.0005] 1.49

0.0008 0.0004 0.0005 -0.0006 | -0.0008 0.0000 H0.0005 | -0.000%
00011 0.0002 0.0005 0.0017 -0.0016 | 00008 0.0004 -0.0005
0.0002 0.0010 0.0014 00002 | 00010 | -0.0010 0.0002 -0.0001
0.0001 -0.0011 0.0011 -0.0003 | -0.0011 -0.0003 | 00008 | -0.0012
0.0000 -0.0015 0.0009 A.0010 | 00011 | 00013 0.0000 -0.0004
0.0015 -0.0012 0.0005 0.0002 -0.0017 | -0.0001 0.0005 00002
0.0004 0.0014 0.0010 0.0002 -0.0003 0.0001 -0.0008 | -0.0010
0.0001 0.0003 0.0003 -0.0001 | -0.0004 | 00002 | 00001 | -0.0001

Average Absorbance | 0.000 0.000 0.001 0.000 | -0.001 0.000 0.000 | -0.001 [ Zn | 030 |0.1669)D.1653| 01626 | 0.1642| 0.1657 | 0.1637| 0.1659 | 0.1652| 0.1654 | 0.1657 | 0.145 | o001z | 0.72
Standard Deviation | 0.0005 | 00008 | 00004 | cooor | oooos | ooood | oocos | opoog 0.70 | 03456 | 0.3467 | 03945 | 0.3330 | 0.2422 | 0.3044 | 0.3037 | 0.3938| 0.3035 | 03938 0,308 | 00013 ] 037
Contil 2.5 i
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Request No. 25-65 / 0398

3. Trueness

3/5

2.1 Reading on wavelength- Cadmium{Cd) at 228.8 nm.

MTC. ACL. Mo. 486 / 65

Elerment | Standard Value of RM| Reading Error of Measurement | Error of Measurerment | Uncertainty
(rrg/l) (gl {mg/l) (%) {rre/l)
0.02004 0.019 -0.001 5.16 + 0.004
Cd 0.30060 0.291 -0.010 319 * 0.006
0.70140 0.678 -0.023 3,34 x .012
3.2 Reading on wavelength- Chromium (Cr) at 357.9 nm.
Element [ Standard Value of M|  Reading Error of Measurement | Error of Measurement Uncertainty
{mgrl) tma/l) (gl (%) (mesl)
0.1002 210 0.001 080 * 0.007
Cr 0.3006 0.258 -0.003 0.86 + 0012
0.7014 0.635 0.066 .47 + 0.023
2.3 Reading on wavelength- Copper (Cu) at 324.7 nm.
Element| Stardard Value of RM|  Reading Error of Measurerment | Error of Measurement Uncertainty
(me/l) {mg/l) (ma/l) (%) {mafl)
0.0502 0.086 -0.004 837 + 0.004
Cu 0.3012 0.295 -0.008 206 + (1.010
0.7028 0.694 -0.00% 1.25 +0.021

Advertising the Repart/Certificate and publicity of the results except in full are prohibited unless written pemissian i abtaired fram Ihw I5TH
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3.4 Reading on wavelength- Iron (Fe) at 248.3 nm.

35

3.6

4/5

MTC. ACL. No. 486 / 65

Element | Standard Value of RM|  Reading Emor of Measurement | Error of Measurerment | Uncertainty
(mg/) {me/l} {mg/) (%) tmg/l)
0.1003 0.106 0.006 5.68 + 0.008
Fe 0.5015 0.522 0.021 4.09 + 0.017
10030 0.593 -0.010 1.00 = 0.032
Reading on wavelength- Lead (Pb) at 217.0 nm.
Elernent | Standard Value of RM|  Reading Error of Measurement | Eror of Measurement | Uncertainty
(mg/l) (rmg/) (gl (%) [rrig/l)
01988 0.197 -0,002 0.91 + 0,014
Pb 0.6058 072z 0.026 177 + (022
14910 1.463 -0.028 1.88 + (.041
Reading on wavelength- Manganese (Mn) at 279.5 nm.
Element | Standard Value of AM|  Peading Errar of Measurerment | Error of Measurement Uncertainty
(g} (masl) {mg/l) {3%) (masl)
0.04955 0.054 2.009 8.98 =+ 0.004
(] 0.29730 0.317 0.0197 6.63 + 0.006
Q65370 0682 -0.0117 168 + D012

Continue 5/5
INDUSTRIAL METROLOGY AND TESTING SERVICE CENTRE
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3.7 Reading on wavelength- Nickel (Ni) at 232.0 nm.

MTC. ACL. No. 486 / 65

Element | Standard Value of RM|  Reading Error of Measurement | Error of Measurement | Uncertzinty
(el (gL} (g (%) Mg/l
0.099 0.102 0.003 3,03 * L‘I..C-G?
: Ni 0.495 0489 0.006 1.21 £ 0,010
| 0.990 0.975 0.015 1.52 + 0,020

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

Element | Standard Value of RM|  Reading Error of Measurement | Error of Measurerment | Uncertainty
(mg/l) (gL (me/l) (%6 (masl)
0.050 0.050 0.000 Q.00 + 0012
Zn 0.300 0.307 0.00 2.53 + 0.011
0.700 D660 -0.040 571 + 0.015
| Remark : The regarled uncertainty is an expanded uncertainty calculated usine a coverage factor of 2 (k = 2)

which gives a level of confidence of approximately 95%

Calibrated by,

Approved by........

Director of Analytical CHemistry Laboratory

Calibration date : 3 February 2022

INDUSTRIAL METROLOGY AND TESTING SERVICE CENTRE
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Agilent Technologies

Agilent 5110 and 5100 ICP-OES |
Preventive Maintenance Checklist

Agilent Preventive Maintenance provides factory recommended service for your analytical systems to
assure reliable operation and the accuracy of your resulis. Delivered by highly-trained and certified
service engineers using genuine Agilent parts and supplies, Agilent Preventive Maintenance provides
everything you need to reduce unplanned downtime and keep your systems operating at their peak.

For more information about Agilent Technologies services please visit our web site using the following
URL hitp:/ /www.agilent com/en-us/services/analvtical-instrument-services

Customer Information

« Customers should provide all necessary operating supplies upon request of the engineer.

& For customers using HF applications, the instrument should be returned to its standard sample
introduction systerm.

¢ A customer representative should be available to the engineer while performing the preventive
maintenance procedures,

* Any parts, not included in the Parts Lists section of this document, are not part of the recommended
Preventive Maintenance service, nor are they included in the price of this service,

» Ifasystem requires the use of additional or special procedures and/or parts for the instrument
service, then these must be ordered separately and charged as a repair, which may incur additional

Service Engineer's Responsibilities

+ Only complete,/printout pages that relate to the system being serviced.

«  Complete empty fields with the relevant information.

* Complete the relevant checkboxes in the checklist using a *X” or tick mark “v™" in the checkbox,
» Complete Not Applicable check boxes to indicate services not delivered, as needed.

« Complete the PM service in the order of the tasks listed.

» Complete the Service Review section together with the customer,

-
| lIssued: 4 March 2021, Revision: A.01 Copyright @ 2021
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Agilent Technologies - Agilent Technologies

[‘ Agilent 5110 and 5100 ICP-OES | Agilent 5110 and 5100 ICP-OES F
Preventive Maintenance Checklist J ) Preventive Maintenanece Checklist |
System Information General Preparation

& Discuss any specific questions or issues with the customer prior to starting.

P/ Review the instrument loghook,

Instrument system name and ID TCP- gt sho vpY | @ Perform general external inspection of system for cleanliness.

Bf Check for proper installation of safety-related parts, assemblies, sensors etc,

: Check for required firmware/software updates and verify with customers if they would like it

Instrument system site and location Ut Cﬂﬂ'hll']l'hﬂ* installed.

O For HF application systems, if standard sample introduction system was not installed, ask the
customer to install it. ~a

E/ Run Instrument Performance test and record results in Instrument Performance Test Results Table -

List system component product numbers List the serial numbers of each component

Pre PM.
L. & 10098 Loty 14030001
2, z Inspect and clean the system
3. 3 .B/Lnok for any obvious external damage or problems.
n 4 Inspect water cooling hoses, gas lines and power cord for excessive wear or damage.
E” Perform a general internal inspection of the system for excessive dust accumulation, clean if
b 5. NECESSATY.
B. B. Inspect sample introduction components and record any required maintenance in the Service
Engineer Comments and notify the customer as the required actions required.
T 7.

?/Record the instrument operating conditions in the ICP-0ES Status Results Table.
g, B E/ Replace the polychromator purge filter,

E/ eplace the radial pre-optics window

ﬂeplao& the axial pre-optics window for SVDY and VDV instruments.

10 10 Check exhaust flow for the correct positive extraction at the exhaust duet to insure they meet
minimum specifications.

Replace air inlet dust filter.
O Replace high capacity air inlet dust filter element if installed. s~

ICP-0ES Configuration table Circle the type or write in the type if other & Remove and clean instrument water inlet filter,
i Agilent Water Recirculator

| Nebulizer Type |_| OneNeb | other

| Spray Chamber | Cyelonic Single Pass |1Cy|:[nnj|: DI'IIlE_PFI?H-h other 4 Section NOT Applicable

Torch Radial ml other A Drain cooling fluid and remove any particles from the chiller reservoir
1 & Remove, clean, and reinstall water inlet metal mesh filter if present.
| Injector Diameter Z4amm ||1L.8mm | 1.4mm | 0.8mm | other ;43" e fill with Polyclear Plus cooling fuid.
ﬂ]eaﬂ the cooling system Air filter and the condenser.

| Injector Material | Ceramic | other

Issued: 4 March 2021, Revision: A.01 Copyright @ 2021 Agilent Technologies
Fage 3 of 8
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i Agilent Technologies

Agilent 5110 and 5100 ICP-OES I

Preventive Maintenance Checklist |

SPS 3 Auto Sampler

&7 Section NOT Applicable

0 Power cyele the autosampler and verify successful initialization,
O Inspect X and Z axis belts for wear, Replace is necessary.

0 Clean X and Z axis slide shafts.
a

Using customer’s racks and the Agilent software move the sample probe to the 4 outermost corners
and rinse port, ensure that the probe is approximately centered in the vial,

SPS 4 Auto Sampler

P Bection NOT Applicable

O Clean the spill tray, rack location mat, end frames and chassis with a damp soft cloth and diluted
mild detergent.

O Clean the auto sampler cover panels, if cover kit is installed, with domestic window cleaner

O Check the X-axis and Z-axis drive belts for eracks, splits, damaged teeth, excessive fraying, color
changes or degradation from fumes,

Q Check the X-axis, Theta-axis and Z-axis FFC cables for cracks, incorrect positioning, damaged edges
or damaged connectors,

O Pump Tubing Replacement. Replace peristaltic pump tubing. Replace all tubing that goes from the
rinse station to the pump and from the pump to the waste/rinse bottles

AVS4.6.7

@ Section NOT Applicable

O Replace valve rotor seal

O Check fittings for signs of leaks

O Check tubing including autosampler tubing for kinks or excessive wear
3d Check high flow pump for signs of leaks

Instrument Adjustment

WChe::k position of Zn peak, adjust if required,

ﬂ, Check Argon Ratio, adjust to specified value if required.
Perform Detector Calibration.

;2"’ Perform Instrument Calibration.
Run Instrument Performance Test and record results in Instrument Performance Test Results Table -
Post PM.

/E’/ For systems using ICP Expert version 7.3 and above run the following Instrument tests and record
the result in the Instrument Test Results Table

ﬁ Subsystem Communications Test
Air Flow

Issued: 4 March 2021, Revision: A.01 Copyright @ 2021

Agilent Technologies
Page 4 of 8
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Agilent Technologies

Agilent 5110 and 5100 ICP-0OES
Preventive Maintenance Checklist

@” Water Flow
& Gas Flows

@" RF Generator

@ Camera Test
@ Optics Test

Nebulizer Test

Instrument Performance Test Resulis Table

Note: These measurements do not form part of any specification and are for reference only.

Pre PM Sensitivity Check Post PM Sensitivity Check

Radial Axial * Radial Axial®
Zn 213.857 nm SRBR 4091 18501 3151 4 1410 1
Mn 257.610 nm SRBR 11419 1 sotie} 14493 | T4ELO Y
Al 386,152 nm SBR 13 1% 3 .} | .5
K 766.491 nm SBR 5.3 3.9 %2 | 4y b

* Axial result is not applicable for GBO16AA, GBO12AA Radial View instruments,

Instrument Test Results Table

Note: The Instrument Test results are for systems using ICP Expert version 7.3 and above anly,

Instrament Test Result
Subsystem Communications Test Peis
Adr Flow PesSs
Water Flow Perss
Gas Flows Ppes
RF Generator Pm5e
Camera Test [[199
Optics Test PRaL
Mebulizer test FARS

Issued: 4 March 2021, Revision: A.01

Copyright & 2021
Page 5 of 8
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Apgilent Technologies

Agilent 5110 and 5100 ICP-OES
Preventive Maintenance Checklist 3

ICP-OES Status Results Table

Note: These measurements do not form part of any specification and are for reference only.
Measurement Standby Mode Flasma On
Mains Voltage 115-11% VAC 19%. 500 VAC
Mains Current 0. 114 A 714} A
Instrument Temperature 14 4 c 1.5 *C
RF Air Flow (sensor speed) 1.0 Hz 1.0 Hz
Plasma Exhaust Temperature Mo measurement 85 0 LS.
Warer Flow Oscillator No measurement 1.03 L/min
Water Flow Detector 060 Ly/min 1.1} Lymin
Water Inlet Temperatire iq.1 °C .4 o0
Polychromator Temperature 1.0 *C 35 ) G
CCD Temperature L G 141 G
Thermal Stabilizer ve il s 154 i B
Argon Supply Pressure (1% .14 kPa L1 5% kPa
Purge Gas Supply Pressure®l b4y o kPa G35, i kFa
Option Gas Supply Pressure® | - kPa - kFa
Nebulizer Flow MNo measurement 040 L/min
Nebulizer Back Pressura No measurgment 189 05 kFa
FPlasma Gas Flow No measurement V5, 8d L/min
Auxiliary Gas Flow No measurement 1.70 Ly/min
RF Fower No measurement 17207, % W
RF Supply Current No measurement 2.113 A
RF Supply Voltage No measurement 194.518 v

*1 If option installed

[ Issued: 4 March 2021, Revision: A.01

Copyright © 2021
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Agilent 5110 and 5100 ICP-OES
Preventive Maintenance Checklist

Agilent Technologies

ICP-OES Parts List Table
l Part deseription Part Number Produoct /Model # where used | Quantity Consumed
| £ GBO10A, GED11A,

Axial Pre-Optic Window GBRO10-680 14 GROT4A/GEO15A ]
Radial Pre-Optic Window G8010-68015 All ]
Polyclear Plus Cooling Fluid G3202-80012 Agilent Water Recirculator -
Purge Gas Filter GED10-60136 Al 1
Air inlet filter | Gsoonssonz All ]
High Capacity Air Filter GEO10-60185 Optional -
Rotor seal for 6-7 port valve for )
AVSE/T GB8484-60002 | GBAB4A/GRIBG =
Rotor seal for 4 port valve for GE4G3-E0002 GRATEA 3
AVS4
Ri_nse sc_:»lutinn to rinse station G8410-80123 SPS 4 _
2.5mm id x 1m
Barb connector 2.5mim-1.5mm IT GB410-50124 5P5 4 -
f\"C waste tubing 8mm od x Smm GRAT0-80122 PS4 i,
id, 2m
Additional Parts may be required from engineers stock:
X axis drive belt 5410047500 SP8 3 -
Z axis drive belt 5410047400 SP& 3 =
Peristaltic pump tubing, FVC 3710049000 SPS 4 =

SolvaFlex, 3 bridged,

Restore svstem

For HF applications, ask the customer to reinstall their sample introduction system.

Leave system in an idle state: on and purging.

Guidance: If the PM service is performed prior to a qualification service, then use the qualification
procedure as a guide for final instrument set up and checkout.

Service Review

;.I/ Affix the PM sticker to the system or instrument logbook based on the customer's request.
Complete the Service Engineer Comments section below if there are additional comments.

[ Issued: 4 March 2021, Revision: A.01
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Agilent Technologies

Agilent 5110 and 5100 ICP-OES t

Pre PTI

Preventive Maintenance Checklist |

@" Review the service and any test results with the customer.

If the Instrument firmware was updated, record the details of the change in the Service Engineer's
Comments box below or if necessary, in the customer's 16 records,

Service Engineer Comments (optional

If there are any specific points you wish to note as part of performing the installation or other items of
interest for the customer, please write in this box.

Other Important Customer Web Links

How to get information on your product:

O Literature Library - hitp.//www agilent com/en-us/products/icp-oes/icp-ges-systems/ 51 10-icp-
oes#literature

O Need to know more? - ]

O Need technical support, FAQs? - http://www.agilent.com/en-us/support/landing/icp-oes

O Need supplies? - www agilent.com/chem/supplies

o www . agi LCOIM/Cross ‘university)

Service Completion

Service request number e R Raats Date service completed 09 f 11 | i

|
Agilent signature Wb g L . Customer signature ﬁlol'ncm On ﬁD"‘Qﬂ

Document part number: G3014-00075

Page 8 of 8
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Report Summary

Instrument Model
Instrument 15

Instrument Senal Number
Software Version
Firmwere Viarsion

Tested By

Tast Completed On

Result Summary

Agilent 5100/5110 VOV ICP-0ES
GBO11A/GBO15A

MY 18030001

7.3.1.8507

3442

Nukaoon L.

12482021 9:14:58 AM

Subsystam Communications Test Skipped
Aur Flow Test Skipped
Water Flow Tast Skipped
Gas Flows Test Skipped
RF Generator Test Skipped
Camera Tast Shipped
Optics Test Skipped
Advanced Valve Syatem Test Skipped
Resolution Test Pass

Sensifivity Test Pass

Pracision Test Pass

Pape 1of 4
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Rasolution Test Pass
Elemant Wavelength Specification  \Width
M (174,213 nm) £9.40 72T
As (188.980 nm) 5820 623
C (193.027 nm) <1150 B.ZA
Me {202,032 nm) =820 642
Cr (206.158 nm) £13.40 8927
Zn {213.857 nm) <870 BTT
Pb (220353 nrm) =450 712
Co (22B.615 nm) =17 .20 11.88
Ba (230424 nm) =940 7.38
Mn (257 610 nm) £13.30 .52
Mn (260 588 nm) = 20.30 14,30
Cr {267.718 nm) =11.00 789
Cu (324754 pm) =25.00 19.06
Cu (327386 nm) 51420 1132
Sr {338.071 nm) < 33,60 2439
Ba (455403 nm) =44.00 33.88
Sr{460.733 nm) %-36.00 17.38
Ba (453,408 nm) 538.00 25.53
Ba (614171 nm) = 42,00 24 99
Ar (B75.283 nm) = 7400 55449
K (766 431 nm) <80.00 85.27

Page2of4d
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| Sensitivity Test

Redial

Elemant Wavelangth

As (188.980 nm)
Se (186,028 nm})
Zn (213.857 nm)
Pt (220,353 nm}
Mn (257610 nm})
Al (396152 nm)

Ba (483 408 nm)
K (786491 )

Azl

Element Wavelength

A= {188,980 nmj
Se {196.026 nm)
Zn (206200 nm})
2n (213.857 nm}
Cd (214 438 nm)
Ph (220,353 nm)
Mn (257.610 nmj)
Gr (267 716 nen)
Cu (324.754 nim)
Al (388,152 nm)

Ba (493,408 nm)
K {766.481 nm)

Spacification
z46.0

z 410

z 14210
=480
=3518.0
234

z 240

=18

Specification
= 2080

= 1680

= 2340
=1743.0
242270
= 3200

= 106250
z1048.0
=100
>80
=800
=240

Method
SRER
SRER
SRER
SHER
SRER
SBR
SBR
SBR

Method
SRER
SRBR
SRBR
S5RBR
SRER
SRBR
SREBR
SRER
S8R
SBR
SBR
SBR

Ratia
167.2
1181
4082.3
18141
114152
7.8
1161
5.3

Ratio
252.9
2162
12033
78561
70549
s31.7
30884.7
4442 1
507
157
2087
g9

Pass

Slandard Blank

1131.3 4z.4
11771 B4.2
49508.2 148.6
2682.8 1726

2850022 5368
49B38.0 56785
10090414 1706865
1010784 18104.6

Standard Blank

a4z 147.0
38387 2722
141046 1 1337

1793231 4729
1285383 3354
132182 566.2
13148440 1807 4
1744203 15181
3746038 72420
275915.3 16750 4
10899956.6 517283
19831975 4597466

Page 3ofd
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Precision Test Pass
Radial
Element Wavelength Specification  Measurad
Value % RSD

R (188,880 nm) =260 0.81

Se {196.026 nm} < 2.60 121

Zn (213 857 nm) £1.50 0.38
PE(220.353 nm) =2.60 041

Mn (267 610 nm) =150 045

Al {396,152 nm) < 1.50 9.41

Ba (493.408 nm) =150 0.581

K {TE5.481 nm} =150 036

Axial
Element Wavelangth Specification  Measured
\alue % RED

As (188,980 nm) <150 051

Sa (196,026 nm) = 1,60 073

Zn (208.200 nm) < 1.50 030

Zn {213.B57 nm) =150 &.37

Cd (214 438 nm) =150 0.36

Pi (220.353 nm) <160 0.28

Mn (257 610 nm) <1.50 063

Cr {267 716 nm} £150 0.30

Cu (324 754 nm) =150 0.54

Al (356152 nm) <150 0.45

Ba (482 408 nm) < 1.60 054

K (TB6.481 nm] <1.50 0.56

Page 4 of 4
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| Report éummary
Instrurment Model
Instrument 1D

Instrument Serial Number
Software Version
Firmware \fersion

Tested By

Test Completed On

Result Summary

Subsystem Communications Test

Agllent 5100/5110 VIV ICP-OES
GBO11A/GED15A

MY 18030001

7.3.1.9807

3442

MNukeon L

12/9/2021 12:55:48 PM

Skippad
Air Flow Test Skipped
Water Flow Test Skipped
| Gas Flows Test Skipped
| RF Generator Test Skipped
Camera Test Skipped
Oiptics Test Pass
Advanced Valve System Test Skipped
Resoiution Test Fass
Sensitivity Test Pass
Precision Test Pass
Optics Tast Pass
Radial Axial
Intensity 5206135 5755042
Wavelength  737.212 Ta7.212
Page 1 of 4
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Resolution Test Pass Sensitivity Test Pass
Element Wavelength Specification  Wdth Radial
N {174,213 nm) =540 7.22 _ ) .
As (188,880 nm) <g20 615 Elemant Wavelength Specification  Method — Ratio Standard Blank
C (192.027 nm) <1150 8322 As {188.880 nm) 24580 SRER 154.8 12423 EBS
Mo (202032 nm) =620 6.33 Se (186.026 nm) z41.0 SRBR 117.4 12588 e7.9
Cr (206,158 nm) 513.40 .21 Zn (213.857 nm) > 14210 SRBR 41928 52402 6 155.3
2n {213,857 nm} =870 B ERY
b i T sy Pl (220,353 nm) 2 480 SRBR 1984 2814.2 178.9
Pt (220 353 nm) =950 T7.02
Mn (257.610 nm) = 3518.0 SRER 11883.6 2812101 5476
Co {228,615 nm) = 1720 11.81 :
Ba (230,424 nm) < 540 7,46 Al (396,152 nm) >34 SBR 87 551038  5662.9
M (257 610 nm) <1330 949 Ba (493 408 nm) z34.0 SBR 125.4 2152816.9 170322
Mn (280,568 nm) = 20.30 14.18 K (7686491 nm) =218 SBR 5T 107808.7 16075.8
Cr (267.716 nm) =11,00 7.80 .
i Axial
Cu (324 754 nm) = 2500 18.892
Cu (327 395 nm} < 14.20 11.32 Element Wavelength Specification  Method — Ratio Standard Blank
Sr {338.071 nm} = 3350 24.28 As {168.880 nm) = 208.0 SRBR 2875 4054.8 1704
Ba (455.403 nm) =44 00 3368 Sa (198.026 nm) z150.0 SRBR 260.2 4794.8 2985
SapaTesom £98.00 b Zn (206.200 nm) 2340 SRBR 13059 161623 1503
Ba (493408 nm) =.36.00 2556
Zn (213.857 nm) z1743.0 SRBR BS20.7 200815.6 5047
Ba (814,171 nm) =42.00 2475
Ar (675,283 nm) < 74.00 5G 18 Tl {214 438 nm) =4227.0 SRBR 78583 1493275 3504
| {766.481 nm) =80.00 6518 Fh (220.353 nm) 23200 SRER B08.7 152445 584.0
Mn {257 610 nm) 2 10625.0 SRER 34460.9 1403052.8 18726
Cr (287 716 nm) =z 1048.0 SRBR 50188 198000.6 16326
Cu (324.754 nm) =180 SBR 87.5 4236837 T24B 8
Al (386152 nm) =60 SBR 18.5 320004.9 16441.4
Ba (493406 nm) =80.0 SBR 2333 118829154 507145
K (766481 nm) =240 SBR 44.5 22189744 488579
L
Page 2 of 4 Page 3 of 4
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Precision Test Pass
Radial
Element Wavelength Specification  Measured
Valug % RSD
As (188280 nm) =260 1.38
Se {106,026 nm) 5280 a9
Zn {213.857 nm}) <150 0.38
Ph (220353 nm) = 2.60 .44
Mn (257.6810 nm) =160 0.43
Al (286.152 nm) <1.50 038
Ba (493408 nm) =150 0.668
K (788491 nm) = 1.50 0.36
Axial
Element Wavelength  Specification  Measured
Value % RSD
As (188.980 nm) 5 1.50 081
Se (196026 nm) =150 0.52
Zn {208.200 nm) <1.50 0.36
Zn (213.857 nm) <1.50 0.33
Cd (214 438 nm} <£1.50 041
Ph (220,353 nm) £1.50 0.38
Mn (257610 nm) =150 074
Cr (267 716 nm) =1.50 0.26
Cu (324,754 nm) <1.50 071
Al (396 152 nm) =1.50 0.44
Ba (463,408 nm) <1.50 073
K (766 481 nm) <150 0.87
Page 4 of 4
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Report Summary

Instrument Mode!
Instrument 10

Instrument Serial Number
Software Version

Firmware Version

| Tested By

Test Compigted On

Result Summary

Agilent 5100/5110 VDV ICP-0ES
GEITITAGEDTEA

MY 18030001

7.3.1.9507

3447

Nukeoon L

12/242021 1:34.10 PM

Subsystem Communications Test Pass
Air Flow Test Pass
Water Flow Test Pass
Gas Flows Test Pass
RF Generator Test Pass
Camera Test Pass
Optics Test Skipped
Advanced Valve System Test Skipped
Resolution Test Skipped
Sensitivity Test Skipped
Precision Test Skipped
Subsystem Communications Test Pass
Air Flow Test Pass

30% Air Flow (relative 75% Air Flow (refative

speed) apesd)

15.00 18.00
Water Flow Test Pass

RF Water Flow(L/min)  Camera Water Flow Water Inlet Temperature

(L/min)
188 1.36

(*C)
7,18

Page 1 of 2
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Gas Flows Test Pass

Mebulizer Actual Flow  Back Auxiliary Actual Flow  Back
Target Flow Pressure Target Flow Pressure
0.70 0.70 203.80 2.00 188 108,66 TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
Makeup Actual Flow Back Flasma Actual Flow  Back e i mia
Target Flow Pressure Target Flow Prassure
200 200 11389 18.00 17.83 24 24
Cert. No.: 22TME72
B Page.: 1 of 3
a“ - L -
L Certificate of Calibration
RF Power Supply Test Passed
1,475
RE: PowarSugply i) 4 Equipment : Incubator
RF Oscillator Test Passed N . )
anufacturer : mme
RF Oscillator Fraguency 25.874
(MHz) Model : IPP 260
Wark Call Currant {A) 45,531
RF Power Supply Current (A) 2.000 Serial No. : VB16.0066
Pass
Camera Test ID No. : UAE.MIC 032/2550
Integration Time  Standard Devigtion  Status
(ms) ~ Submitted by : United Analyst and Engineering Consultant Co. Ltd.

Electronic Offset Tast 1000 5.261 Passed 3 Soi Udomsuk 41, Sukhumvit Road,
Dark Currant Test BOOOD 0734 Passed Bangchak, Phrakhanang,
Array Test 5 0.024 Passed Bangkok 10260
Linganty Test 0.118 Passed Location : Microbiclagy Laboratory (302)

Received Order : 3 May 2022

Calibration Date : 5 May 2022

Ambient Temperature : {26 %10) G

Relative Humidity : (60+30)%

Calibrated by : Preecha Hiahib

Approved by : qﬂ]h d

Approvad Signatory

{ Pornthippa Tameyakul

{+) Malee Butkruea

[ ) Suwit Imjai

Issue Date : 11 May 2022

The Uncertainties are for a confidence probahility of approximately 95%
This certificae may nol be reproduced ather than is Tell, excepr with the prics wrinen ¥
Ypproval of the heed of l'|'~|.«:|lu_h«.'r.u;.-\ 32 Equi Jmﬂ'l:lhl and rmflgcﬁ-ﬁmi~luﬂ1u u
Page 2 of 2 fl
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Equipment : Incubator Cert. No.: 22TMGT2
Condition As-Received : Used ltam Page.: 2of 3
Reference : 2205-00030C-3

Procedure Used :-
Calibration were conducted using calibration procedure CP-OT02 according to direct measurement
method with Data Acquisition which connectad with Resistance Temperature Detector { RTD ).
The temperature scale used was based on ITS-80.
Condition of this result of calibration
1. Reference standard instrument:-
Instrument Model Serial No. Cert. No. Due Date
1 ) Data Acquisition 34970A MY44067317 Z1LM10 20 Jul 2022
2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This certification is traceable to the International System of Unit.
Result of Calibration :- {*) Without Adjustment
Function of UUC* : Temperature Source

Fresh air setting : Not Available nment during calibration
! | Beginning Finished
1, " Temp. ( °C ) 25 23
REL.Humid. { % ) 62 57
- o AC Supply ( Valt ) 221 221
g [refh
i
H 1 Hi2
$ : & Position : R, Sl
= It ID Ne.:
Wi o JS P 1 13-15RTD-01
= 2 18-15RTD-02
i 3 19-15RTD-03
Probe Installation Details : Dimension of Chamber : o ASABRTTE0
as= 50  om D= 050 m 5 18-15RTD-05
bs BO  om W= 060 m 6 21-15RTD-08
= BO e i REe: 7 18-15RTD-07
Capacity = 024 m 8 19-15RTD-08
9 (ref.) 19-15RTD-09

naslunugu, .

Equipment : Incubator Cert. No.: 22TMG72

Condition As-Received : Used tem Page.: 3of 3

Reference : 2205-00030C-3

Result of Calibration ;- (%) Without Adjustment

Function of UUC* : Temperature Scurce

Frash air satting : Mot Available

Calibration | UUC* uuc* Temperature Temperature Owverall Uinariality Coverage
Paint Setting | Reading stability uniformity Variation Factor
¢y | (=) | (e (£°c) (°c) {*c) | (sc) K
25.0 250 25,0 0.021 0.18 0.33 0.30 2
36.0 38.0 36.0 0.077 0.96 1.8 0.33 2

Calibration Measured Temperature { "C )
Paint Paosition
[°C) 1 2 3 4 5 -] 7 B 9 (ref.)
250 25.221 25.146 28127 25.113 24,968 24,988 24,933 25.017 25.047
36.0 35.637 35.228 36.130 38.515 36.928 36.845 36.630 36.761 36113

Average* : The average of 30 valuas in each position,

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

Note :  The reported unceriainty of measuremant was included stability and excluded uniformity .

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

-olo-
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TECHNOLOGY PROMOTION ASSOCTATION (THAILAND-JAPAN)
CORPORATE SERVICES 1 EQUIFMENT CALIERATION AND TESTING SERVICES
33404 PATTANAKARN ROAD 50118, SUANLUANG, SUANLUANG BANGKOK 10250

TEL, (-2717-3000-27  FAX, (27190484

KWEC-TELTISI TR
CALIBRATICN D3R

Cert. No.: 22TM503

Equipment : Incubator Cert. No.: 22TM503
Condition As-Received : Used ltem Page.: 2 of 3
Reference : 2205-00030C-4

Procedure Used :-
Calibration were conducted using calibration procedure CP-OT0Z2 according to direct measurement

Certiﬁ{:ate Of Calibration Page.: 1of 3 ma!:m with Data Acquisition which connected with Resistance Temperature Detector { RTD ).
he temperature scale used was based on [TS-80,
Condition of this result of calibration
Equipment : Incubator 1. Referance standard instrument:-
Instrument Model Serial No. Cert. No. Due Date
Manufacturer : Mammert 1} Data Acguisition 345704 MY48023832 21LMB 06 Jul 2022
2. This cerlificate is valid only to the item calibrated on date and place of calibration.
Model : IPP 280 3. This ceriification is traceable to the International System of Unit,
Result of Calibration :- {*) Without Adjustment
Serial No. : VE18.0033 Function of UUC* : Temperature Source
Fresh air setting : Not Available Environment during calibration
ID No. : UAE.MIC.021/2561 S Beginning Finished
f; 4 emp. { °C ) 23 22
Submitted by : United Analyst and Engineering Consultant Co_,Ltd. REL.Humid. { % ) 53 54
3 Soi Udomsuk 41, Sukhumyit Road, g 2 AC Supply | Volt | 221 220
Bangchak, Phrakhanong, i
H i
Bangkok 10260 5 : S $ Position : Ref. Std.
Location : Microbiclogy Laboratery (3029 | g&s— Tz ID Na.:
Wi ',;M}L o ‘/D‘ 1 20-16RTD-01
Received Order : 3 May 2022 = 2 20-16RTD-02
Calibration Date : 3 May 2022 w 3 20-16RTD-03
Ambient Temperature : (26+10)°C Probe Installation Details : Dimension of Chamber : 4 20-16RTD-04
Relative Humidity : (50£307% a= 50 cm D= 050 m 5 20-16RTD-05
e RO W= 064 m 8 20-16RTD-06
Calibrated by : Krisda Malaa o 50  cm e 0.80 - 7 20-16RTD-07
Capacily = 026 8 20-16RTD-08
e % _ 9 (ref.) 20-16RTD-09

Approved Signatory
{ /) Parnthippa Tameyakul
(+ ) Malee Butkruea
[ ) Suwit Imjai

Issue Date : 10 May 2022

The Uncertainties are for a confidence probability of approximately 95%

naslumugy




Equipment : Incubator Cert. No.: 22TM503

Condition As-Received : Used tem Page.: 3 of 3

Reference : 2205-00030C-4

Rasult of Calibration :- { ™) Without Adjustmeant

Function of UUC* ;: Temperature Source

Fresh air setting : Mot Availabla

Calibration | UuUc* uue* Temperature Temperature Owerall Uity Coverage
Paint Setting Reading stability unifermity Variation Factor
(°c) (C) ["c) (£°C) L°Cl {"C) (£°C) k
22.0 22.0 220 0.051 0.095 0.19 0.30 2
440 44.0 44.0 0.10 0.83 1.2 0.32 2

Calibration Measured Temperature | °C }
Point Position
(°C) 1 2 3 4 5 B 7 8 9 (ref.)
220 22.238 22,200 22.139 22.207 22,184 22178 22.138 22169 22.181
44.0 44 604 44 670 44.240 44,315 43,974 44,446 43.584 44,209 44,306

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

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

Temperature uniformity : The maximum difference of measured temperatures at any sensors and the measured
temperature at the reference location which are observed &t 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 temperaturas throughout observation,
UuCc* : Unit Under Calibration

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

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

-olo-

wnaslunugm .

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
TANAKARN ROAD 01 18, SUANLUANG, SUANLUANG BANGKOE 10250

NEC-TELTIF T2

TIT-HNO-27  FAK.O-I719-%484 CALIBRATION G003

Cert. No.: 22TM333

Certificate of Calibration id
Equipment : Water Bath
Manufacturer : Mammaert
Model : WHNE 14
Serial No. : L416.0606

ID No. :

Submitted by :

Location :

Received Order :
Calibration Date :

Ambient Temperature :

Relative Humidity :

Calibrated by :

Approved by :

[jf} Fornthippa Tameyakul

{7 ) Malea Butkruea

Issue Date :

This certilicate miy

spprewval of the

UAE.MIC.002/2560

United Analyst and Engineering Consultant Ca.,Ltd.
3 Soi Udomsuk 41, Sukhumvit Read,

Bangchak, Phrakhanong,

Bangkok 10260

Microbiology Laboratory

17 February 2022
17 February 2022
(26 10)°C
(90+£30)%

Suwit Imjai

ks, .

Approved Signatory

22 February 2022

The Uncertainties are for a confidence probability of approximately 95%
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Equipment : Water Bath Cart. No.: 22TM333
Condition As-Received :  Used ltem Page.: 20of 3
Reference : 2202-044400C-3

Procedure Used :-

Calibration were conducted using in-house calibration procedure CP-OT04 according to direct
measurement mathod with Data Acquisition which connacted with Industrial Platinum Resistance
Thermometer { IPRT ).

The temperature scale used was based on |TS-90,
Caondition of this result of calibration
1. Reference standard instrument;-
Instrument Model Serlal No. Cert. No. Due Date
1 ) Data Acquisition 34970A MY44067817 21LM10 20 Jul 2022
2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This cerification is traceable to the International System of Unit.
Result of Calibration :- {* ) Without Adjustment

Function of UUC* : Temperature Source
Enviranmental AC Voltage Supply
L°C) { %R.H. ) [ Volt )
Beginning of Calibration 21 G5 229
Finished of Calibration 22 58 230
i Ref. Std.
Position : ID No.:
et 1 7ORC143
il ¥ 2 7ORC144
of,
g H30 3 3 70RC145
i e 4 TORC146
Siraf.} TORC147
Front

Lanmﬂﬁ%uqm

Equipment : Water Bath Cert. No.: 22TM333

Condition As-Received : Ussd ltem Page.: 3 of 3
Reference : 2202-04440C-3
Result of Calibration :- | * ) Without Adjustrnent
Function of ULC* : Temparaturs Source
Calibration uuc* uuc* Average* Standard Reading [ °C )
point Setting Reading Position
{"C} {*C) (] 1 2 3 4 5 (ref.)
44.5 44.5 44.5 44,498 44 481 44 482 44 518 44 534
Calibration % : Coverage
sie Uniformity | Stability Uncertainty Facmf
L°c) (°c) {£°C) [£°C) k
445 0.13 0.057 015 2

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

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

uuc* = Unit Under Calibration

Meote : 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 85 %.

-olo-
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TECHNOLOGY PROMOTION ASSOCIATION iITHAILAND-JAPAN) i““‘:"' i
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES 75—

5344 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUANG BANGKOK 10250 Nsc oo TI‘E";m'; : ,
TEL, (h2717-3000:37  FAX. 0-2719-9434 ey am s Egquipment : Water Bath Cert. No.: 22TM334
Condition As-Received : Used ltem Page.: 2 of 3
Reference : 2202-04440C-4
Cert. No.: 22TM334 Procedure Used :-
. ) i Page.: 1 of 3 Calibration were conducted using in-house calibration procedure CP-OT04 according to direct
Certlficate Of Callbra‘tlon measurement method with Data Acguisition which connected with Industrial Platinum Resistance

Thermometer | IPRT ).
The temperature scale used was baszed on ITS-90.

Equipment : Water Bath Condition of this result of calibration
1. Reference standard instrument:-
Manufacturer : Memmart Instrument Model Serial No. Cert. No. Due Date
1) Data Acquisition 348704 My 44067817 21LM10 20 Jul 2022
Modal : WHNE 14 2. This cerificate is valid cnly to the item calibrated on dale and place of calibration.
3. This certification is traceable to the Intarmational Systam of Unit.
Serial No. : L416.0612 Resuit of Calibration :- {*) Without Adjustment
Function of UUC* : Temperature Sournce
ID No. : UAE MIC.003/2560
Environmental AC Voltage Supply
o A1
Submitted by : United Analyst and Engineering Consultant Co.,Ltd. Baginni  Callbrati {2? ) { %:SH' ! [2:; )
3 Soi Udomsuk 41, Sukhumvit Road, F_e?";" :g;’c I?hl 'l an o - et
Bangchak, Phrakhanong, S o
Banghkok 10260 - Ref. Std.
X i . Position :
Location : Microbiology Laboratory ID No.:
1 TORC143
Received Order : 17 February 2022 L 5 " 9 Z0RCA44
Calibration Date : 17 February 2022 o S(ref.) , 3 Z0RC145
Ambient Temperature : (26+10)°C i B s p 2ORCAAE
Relative Humidity : 50+30)%
¥ { ! S{raf.) TORC147
Calibrated by ; Suwit Imjai
Front
Approved by : WJ«!L :
Approved Signatory
{ ) Pomthippa Tameyakul
{4} Malze Butkruea
Issue Date : 22 February 2022
The Uncertainties are for a confidence probability of approximately 95%
Thir certificale may han in Full.except with the prior wrillen
-I.l'\':"-l'.:ll of e bzl af € (L0 Calibearaan and Tesn g Services
L " i
tanasluauny @nasluauny

A 0038085 a 1036055



Calibration Certificale ID
TH2)58-008-0407 22-ACC-TH

Mattier-Talede (Thailand) Ltd.
B48/4 - B46/5 Lasalle Rd., Bangna Tai Sub-Destrict
Bangna District. Bangkok 10260

+6E 2723 0382

MT-TH.SaniceSupportfiimt.com N5E-TIELTIS 1 028
CALIBRATION DOEZ

Equipment : Water Bath Cert. No.: 22TM334
Condition As-Received : Used ltem Page.: 3 of 3
Reference : 2202-04440C-4 . ) y
Result of Calibration :-  { * ) Without Adjustment Accuracy Callbratlon Cenlﬂcate
Function of UUC* : Temperature Source Customer
Calibration uuce uucH Average* Standard Reading ( °C ) Compay: United Analyst nd Engineerng Consultant Ca., Ltd.
point Setting Reading Position Address: 3 Soi Udom Suk 41, Sukhumit Rid., Bang Chak
G {°C} (*C}) 1 2 3 4 5 (ref) Giy: PhaKhenong Contact Suwit Choingk
44.5 44.5 44.5 44.572 44 514 44.507 44.530 44,565 Zip | Postal: 10260
" : State | Provinoe: Bangkok
Calbration | itormity | stability Uncertainty RENEIA ondernwumcer VI
point Factor o by e L
L°C) { %50 (£°C) (£°C) k o . .
44 5 0.10 0.042 0.15 2 Weighing Device
Average® ; The average of 30 values in sach position. :Tm E;‘;:;éz?m mr ::i::?i:;;:::;l
Uniformity : The maximum difference of measured temperatures at any sensors and the measured temperature e BOOTOD31 1 N PP
at the reference location which are observed at the same time or at as close an cbservation time as possible Bullding: MiA Temminal Serial No.: TMAA
to determine the temperature pattern or homogeneity within the chamber under steady-state conditions. Floar- K Tesninal Adsed No.: PA
Stability @ One-haif of the greatest maximum difference of measured temperature al any ona probe, Room: Balanca Fioom (208)

UUC* : Unit Under Calibration
Note : The reportad uncertainty of measurement was included stability and excluded uniformity.

Range

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a Procadure
covarage factor k, providing a level of confidence of approximately 95 %.
Calibration Guideiine: EURAMET cg-18 v. 4.0 [11£2015)
-allo- METTLER TOLEDO Work Ingtruction: CRWDRI220

This calipration cartificate contains measurements for As Found calibration. No As Left calibration was performed because the device
was nol madified after As Found calibration, Therefore, results for As Left comaspond 1o As Found.

The sengilivity!span af the weighing instrument was adjusted befora calibration with @ bult-in waight.

In accordance with EURAMET ¢g-18 (11/2015), the tes! lsads were selected ta reflact the specific use of the weighing device or 1o
sCcommodete spacific callbraton conditions.

Tamparatume ¥
Ag Fouwnd Slarl. 228°C Emd: 23.0 °C Start 48,9 % End: 58.3 %
As Found Callbration Date: 07-Apr-2022 Calibrartor, -
1
As Left Callbration Date: MiA \_
Issue Date: Og-Apr-2022 Sirewit Chesmchan
Approved Signatory: Z i
E"l.i.alssa.h;um sanac:.r;aﬁakulu
O Santi Janiyam
O Swrachet Sukkate
q“fﬂu, Software Version: 1,730,288 SHETTLER TOLEDD Fage 1ol 3
. Repon Versan 21843 This is an original SOCUMERNT and may Nol D panaly MEicaiuesd wihnu e

1
tenaslumua i SIS (enansluenulu
9

a 1096054



e iy METTLER TOLEDO Service syl METTLER TOLEDO Service

TH2058-086-040722-ACC-TH

Error of Indication
Measurement Results
» As Found
Repeatability k
1 0.000 g 0.000g 0.000g 1.0 mg 2
Test Losd: 200 |
7 = 2 0.500 g 0.500 g 0.000g 12mg 3
Y Ag Found
F p 3 1.000 g 1.000g 0.000 g 1.2 mg 2
1 200001 g A As Lef 1 { Test Paint) : | i
26d 4 50.000 g 50.000 g 0.000 g 1.2mg 2
2 200001 A 1
- i o 5 100,000 g 100,000 g 0,000 g 13mg 2
3 200001 g IR =
i [ 150,000 g 150,000 g 0,000 g 1,5 mg 2
4 200.001 A - T
L 7 200,000 g 200,001 g 0.001 g 16mg 2
B 200.001 g A 24
B 300,001 g 00,001 g 0000 g 20mg 2
[ 200.000 g MIA i id i =
: : . ] 400,001 g 400,001 g 0.000 g 25mg 2
1] 200.001 g A } |
{ ] 500,001 g 500,002 g 0.001 g 29 mg 2
B 200001 g MR T
! 11 B0D.001 g G00.001 g 0.000 g 3.4 mg 2
8 200.000 g A
i 200,001 g AR,
. L ! As Found
Standard
B 00004 g A o
4 . * pslef
£
Th “d" in the graph represants the readabilty of the rangedntsmal in which the E - PRSI S o LSRR i T 'UII bt fesg il o U‘IESJICIDHU.I
tost was parfonmed. 5 anly Increasng Measuramant poms
B are shawn and measurement pals
The resulis of e graph ame bessd upon the sbschas values of the differences = IS 10 260 818 At deplEyed
from the mean valus, E +
Eccentricity
Test Load: 200 g
3 4 E
1 200,001 g Qi
o4 + 1d Catbration Points [g]
2 200.001 g LIS
k] M0.002 g | A = J The uncenainty stated is the expanded uncertasty 8l calibration oblaned iy rmulliplying the standard combined uncertainty by the
4 H00.002 g B coverage factor k - which can be |erger than 2 according to EURAMET cg-18. The value of the measurand lies within iha assigned range
5 200.000 g Ty od af walues with a probabilly of approximalely 55%
Mk 2 ll The uses is respansible for mainteinng environmantal conditions and the seltngs of the waighing iNstrument when il was calbrated
Diendialien 0.001 g e As Found
The "d* in the gragh represants: the readability of tha rangednierval in which
the ==t was performed.
Sofware Versior: 12,0200 & METTLER TOLEDO Page 2 of & Soltwary Yenson 1,230,268 @ METTLER TOLEDO Page Jof §

Fmport Veesion: 2 16.13 This is an original document and may nat be partaly raprodiced without

v 1
'l 1 Paport vaion: 21813 This i 8 cngnal gecumant and may nof ba partally reprod used withoul i 1
o ar 1030 s, VBT HAIUAY Form hmoer £103G sl o V)11 ] UAIUAN



AR METTLER TOLEDO Service i s METTLER TOLEDO Service

TH2055-086-040722-ACC-TH THZ2058-096-0407 22-ACC-TH

Test Equipment Measurement Uncertainty of the Weighing Instrument in Use
All welghts used for metrological testing are raceable o national of intemational standards, The wesghls were calibrated and cedifiad by Siated Is the expanded uncartainty with k=2 in use. The formula shall be used for the eslimation of the uncenainty under consideration of
an accredited calbration kaboratory, the errors of indication, The value R represants the nel load indication i the unit of measure of 1he device.
Waight Sat 1: OIML F1 Temperature coefficient for the evaluation ol 1he measuremen uncenainty in use 3.0 100K
‘Weaght Sat No.: WS55 Date of Issue: 08-Jul-2021 i
Ternperature (enge on site for the evalustion of the measurement uncartainty In use K
Cenificaie Mumber: CCM-0137-21-C Calibration Due Cate: A7-Jul-2032
Linearization of Uncertainty Equation
Welght Sat 2: OIML E2
Weight Set Mo, WSED Diste of Issua: 23-Fab-2022 418 GIREN
Certificate Mumber: C20B581631 Celiration Due Date: 14-Aug-2023 1 0001 g G20 g Uy= 1.2 mg + 00186 maig - R Wi
Thermo Hyprometar To optimize the stability of the lineaization, besides of the 2ero load only increasing measureamant points with a test load of 5% of the
’ measurament range of lerger ane taken for tha calculstion of the linear equation
Equipment Mo, 1M1 Dste of lssue: 14-Jun-2021
Cartificate Mumber: 21H1220 Calibration Cue Date D1-Jun-2022 Absolute and Relstive Measurement Uncertainty in Use for Various Net Indications (Examples)
Remarks D.0EZ g 1.2mg 1.9% N8 (VT
o 5 .
FACT adjusiment lunclionality activaled 06204 1= md 0k Lt el
6.2000 1.3mg 0.021% A, LIS
Equipment condition: Gedod
B2.000 g 2.4 myg 0.0038% MA MR
Mewx callbration according 1o custemers procedure £20.000 § 12 mg L.0021% A ™
Calibration data not decide by calibration laborstory
End of Accradited Section
The information below and any attachments to this calibration cartifcate are net parl of the accrediled cafbrabon &3 z
K £
£ £
a 4
T g
] | 2
5 3
2 £
; I
Wieighing Range [w] Readng [g]
As Found Az Left
Softwarne Vaman 1230208 £ METTLER TOLEDD Fage d ol 5 Softwars Version: 1.50.0.288 & METTLER TOLEDQ Page 5ol 5

Repor Version: 2.18.13 This is an original documeni and may N be panially mproduced wihod the Faport Wermon, 216,11 This m = crignal documen| and may nof be parbally mpoduced wibcul fhe

| ] L}
Form Numper: F030 wiilian parmumion of e meuing calbration koo, laﬂms‘luﬂquﬂu Femm Numper. F103C wnilien permission ol e Ksuing calibraton laboraiory. lﬂms1u ﬂquﬂu
] |



TECHNOLOGY PROMOTION ASSOCIATION ITHAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIFMENT CALIERATION AND TESTING SERVICES
S PATTANAKARN ROAD 500 UANLUANG. SUANLUANG BANGKOK 10250

HEC-TELTIZAT025

TEL. (-3717-3000-27 FAX. 0-2719.9484 CALIBRATION 008

Cert. No.: Z2TMB9

Certificate of Calibration Page.: 1 of 3
Equipment : Autoclave
Manufacturer : ALP
Model : CL-40L
Serial No. ; BO2664
ID No. : UAE.MIC.014/2550
Submitted by : United Analyst and Engineering Consultant Co., Ltd.

Location :

3 Soi Udomsuk 41, Sukhumyit Road,
Bangehak, Phrakhanong,

Bangkok 10260

Air Analysis Unit

Equipment ; Autoclave Cert. No.: 22TMBS
Condition As-Received : Used |tem Page.: 2 of 3
Reference : 2202-04440C1

Procedure Used :-

Calibration were conducied using in-house calibration procedure CP-OT03 according to direct
measurement method with Data Acquisition which connected with Thaermocouple Typa T

The temperalure scale used was based on |TS-90.
Condition of this result of calibration
1. Reference standard instrument:-

Instrument Maodel Serial No. Cert. No. Due Date

1) Data Acquisition 349704 MY44035217 21LM30 23 Dec 2022
2. This cerificate is valid only to the itam calibrated on date and place of calibration.
3. This certification is traceable to the Intemational System of Unit,
4. This result of calibration covers laboratory autoclaves for the sterilization of geods and material which
could be infected with organisms categorized as Hazard Group 1, 2 and 3**
(** = Categorization of pathogens according te hazard and categories of containment, second edition, 1990 )
It does not cover autoclaves for use with materal infect with organisms in Hazard Group 4, for which
complete containment and sterilization of infected condensate is considered to be essential.
This result of calibration does not apply to sterilizers or disinfectors used for medical, dental, pharmaceutical
or veterinary purposes which are direciry concernad with patient care, or those used for fabrics subjected to
sterilization which are required to be dry at the end of cycle.

Result of Calibration :- {*) Without Adjustment

Function of UUC* ; Temperature Source

Environmental
Received Order : 17 February 2022 - . ] ("C ) | (%R.H.) [ Volt |
Calibration Date : 17 February 2022 Beginning of Calibration 27 68 226
Ambient Temperature : (26+10)°C ¥ Finished of Calibration 27 65 228
Relative Humidity : (50 +30)%
2 Position Description i
Calibrated by : Kunchit Promprat = T ID No.:
t = |Center of chamber 22-10TC-M
2= Temperature sensor 22-10TC-02
Approved by : M . 3= Exhaust port 22-10TC-03
Approved Signatory
[ ./} Pornthippa  Tameayakul
(¥ ) Malea Butkruea
[ ) Suwit Imjai
Issue Date : 22 February 2022
The Uncertainties are for a confidence probability of approximately 95%
This « v than in Full, encep
Appraval al (# il Carporaie 1 Equipment Calibw an SR ! i M :
tanasluauny @nas luaIuay

A nnzano=9 a 1NSRNR1



Equipment : Autoclave Cert. No.: 22TMB9
Condition As-Received : Used liem Page.: 3 of 3
Reference : 2202-044400C-1
Result of Calibration :-  (* ) Without Adjustment
Operating parameter Set : Temperature = 122 °C
Sterilization period = 30 minute
uuc* uuc* Average® P Coverage
: . 9% | stabitity | o> |Uncertainty *
Setting | Reading | Position | Standard Reading Reading Factor
('c) (") (e (£°C)| (MPa) | (£7°C) k
1 122.373
122 122 2 122.421 0.32 0.12 1.2 2
2 122.292
Average™ : The average of 30 values in each position.
Stability : One-half of the greatest maximum difference of measured temperature at any one probe.
UUC* : Unit Under Calibration
Note : The reported uncertainly of measurement was included stability and excluded uniformity .
The reported uncertainty of messurement was based on a standard uncertainty multiplied by a
coverage factor k, providing a level of confidence of approximately 85 9.
~olo-
] M 5
tanasluauny

a 1N9RNRN
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1 | Aldrin Liquid-Liquid Extraction, Gas Chromatographic Method!
2 Arsenic 1) Digestion, Hydride Generation/Atomic Absorption

Spectrometric Method'

2) Digestion, Inductively Coupled Plasma Method!¥!
3 | Barium Digestion, Inductively Coupled Plasma Method™
4 | O-BHC Liquid-Liquid Extraction, Gas Chromatographic Method™
5 | B-BHC Liquid-Liquid Extraction, Gas Chromatographic Method'”
6 | &-BHC , Liquid-Liquid Extraction, Gas Chromatographic Method™
7 | y-BHC Liquid-Liquid Extraction, Gas Chromatographic Method'”
8 | Biochemical Oxygen Demand | 1) 5-Day BOD Test, Azide Modification Method™

2) 5-Day BOD Test, Membrane Electrode Method'”

9 | Cadmium 1) Digestion, Direct Air-Acetylene Flame Method™

2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method”

3) Digestion, Inductively Coupled Plasma Method™

10 | Chemical Oxygen Demand 1) Closed Reflux, Titrimetric Method!

2) Closed Reflux, Colorimetric Method!™

3) Open Reflux, Titrimetric Method'!

11 | Chlordane Liquid-Liquid Extraction, Gas Chromatographic Method™

12 | Chromium 1) Digestion, Direct Air-Acetylene Flame Method™

2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method!”

3) Digestion, Inductively Coupled Plasma Method™

13 | Color ADMI Weighted-Ordinate Spectrophotometric Method™

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

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

2) Flow Injection Analysis Method“”-

16 o0,p"-DDT...
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16 | o,p-DDT Liquid-Liquid Extraction, Gas Chromatographic Method™
17 | 4,4-DDD Liquid-Liquid Extraction, Gas Chromatographic Method™
18 | 4,4'-DDE Liquid-Liquid Extraction, Gas Chromatographic Method™
19 |4,4-DDT Liquid-Liquid Extraction, Gas Chromatographic Method'”
20 | Dieldrin Liquid-Liquid Extraction, Gas Chromatographic Method'”
21 | Endosulfan | Liquid-Liquid Extraction, Gas Chromatographic Method™
22 | Endosulfan Il Liquid-Liquid Extraction, Gas Chromatographic Method!”
23 | Endosulfan sulfate Liquid-Liquid Extraction, Gas Chromatographic Method!”
24 | Endrin Liquid-Liquid Extraction, Gas Chromatographic Method™
25 | Endrin aldehyde Liquid-Liquid Extraction, Gas Chromatographic Method™
26 | Formaldehyde Distillation, Colorimetric Method™
27 | Free Chlorine 1) lodometric Method™
2) DPD Ferrous Titrimetric Method™
28 | Heptachlor Liquid-Liquid Extraction, Gas Chromatographic Method™
29 | Heptachlor Epoxide Liquid-Liquid Extraction, Gas Chromatographic Method™
30 | Hexavalent Chromium 1) Colorimetric Method!”
2) Extraction, Direct Air-Acetylene Flame Method™
31 | Lead 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method'
3) Digestion, Inductively Coupled Plasma Method'®
32 | Manganese 1) Digestion, Direct Air-Acetylene Flame Method™®
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™
3) Digestion, Inductively Coupled Plasma Method™
33 | Mercury Digestion, Cold-Vapor Atomic Absorption Spectrometric
Method'” '
34 | Methoxychlor Liquid-Liquid Extraction, Gas Chromatographic Method'”
35 | Nickel 1) Digestion, Direct Air-Acetylene Flame Method™

2) Digestion, Electrothermal Atomic Absorption

Spectrometric Method!
3) Digestion, Inductively Coupled Plasma Method[“-

36 Qil & Grease...
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36 | Oil & Grease 1) Liquid-Liquid, Partition-Gravimetric Method™
2) Soxhlet Extraction Method™

37 | pH Electrometric Method™!

38 | Phenols 1) Distillation, Chloroform Extraction Method™
2) Distillation, Direct Photometric Method!”

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

40 | Sulfide 1) lodometric Method!”
2) Methylene Blue Method™

41 | Temperature Laboratory and Field Methods'”

42 | Total Dissolved Solids Dried at 180 °C%

43 | Total Kjeldahl Nitrogen Semi-Micro-Kjeldahl Method™

44 | Total Suspended Solids Dried at 103-105 °c!*!

45 | Trivalent Chromium 1) Digestion, Direct Air-Acetylene Flame Method:
Colorimetric Method; Calculation™
2) Digestion, Inductively Coupled Plasma Method;
Colorimetric Method; Calculation'®

46 | Zinc 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™
3) Digestion, Inductively Coupled Plasma Method™

ilday $1u7u 126 51
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1 Acenaphthene 1) Liquid-Liquid Extraction, Gas Chromatographic
Method™
2) Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™

2 | Acetone Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

3 | Aldrin 1) Liquid-Liquid Extraction, Gas Chromatographic
Method™
2) Liquid-Liquid Extraction, G atographic/
Mass Spectrometric F'v‘la=_'fch::>|d[';ﬁI

4 Anthracene...
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Anthracene

Antimony

Arsenic

Atrazine

Barium

Benz(a)anthracene

Benzene

Benzo(b)fluoranthene

Benzol(k)fluoranthene

Benzoic acid

Benzo(a)pyrene

1) Liquid-Liquid Extraction, Gas Chromatographic
Method™

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

Digestion, Inductively Coupled Plasma Method™

1) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method'®

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

1) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™

2) Digestion, Inductively Coupled Plasma Method™
1) Liquid-Liquid Extraction, Gas Chromatographic
Method™

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

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

1) Liquid-Liquid Extraction, Gas Chromatographic
Method™

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

1) Liquid-Liquid Extraction, Gas Chromatographic
Method!®

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

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

1) Liquid-Liquid Extraction, Gas Chromatographic
Method™

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

15 Benzolg,h,i)perylene...
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15

16
11

18

19

20

21

22

23

24

25

26

27

28

29

Benzolg,h,i)perylene

Beryllium
Bis(2-chloroethyl)ether

Bis(2-ethylhexyl)phthalate

Bromodichloromethane

Bromoform

Butanol

Butyl benzyl phthalate

Cadmium

Carbazole

Carbon disulfide

Carbon tetrachloride

Chlordane

p-Chloroaniline

Chlorobenzene

1) Liquid-Liquid Extraction, Gas Chromatographic
Method!¥

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

Digestion, Inductively Coupled Plasma Method™

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

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

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method"”

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

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

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

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™®

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method!”

1) Liquid-Liquid Extraction, Gas Chromatographic
Method™

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

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

Purge and Trap Gas Chr aphic/Mass
Spectrometric Method[:ﬁ

30 Chlorodibromomethane...
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32

33

34

35

36

37
38
39

40

41

Chlorodibromomethane

Chloroform

2-Chlorophenol

Chromium

Chromium (lII)

Chromium (V1)

Chrysene

Cyanide
2,4-D
DDD

DDE

DoT

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

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

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

3) Digestion, Inductively Coupled Plasma Method™
1) Digestion, Direct Air-Acetylene Flame Method;
Colorimetric Method; Calculation'® :
2) Digestion, Inductively Coupled Plasma Method;
Colorimetric Method; Calculation'

1) Colorimetric Method™

2) Extraction, Air-Acetylene Flame Method!

1) Liquid-Liquid Extraction, Gas Chromatographic
Method™

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

Distillation, Colorimetric Method™

Liquid-Liquid Extraction, Gas Chromatographic Method™

1) Liquid-Liquid Extraction, Gas Chromatographic
Method™

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

1) Liquid-Liquid Extraction, Gas Chromatographic
Method™

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

1) Liquid-Liquid Extraction, Gas Chromatographic
Method™

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

42 Dibenz(a,h)anthracene...
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42 | Dibenz(a,h)anthracene 1) Liquid-Liquid Extraction, Gas Chromatographic

a3

a4

a5

46

47

a8

49

50

51

52

53

54

55

56

a7

Di-n-butyl phthalate

1,2-Dichlorcbenzene

1,3-Dichlorobenzene

1,4-Dichlorobenzene

3,3'-Dichlorobenzidine

1,1-Dichloroethane

1,2-Dichloroethane

1,1-Dichloroethylene

cis-1,2-Dichloroethylene

trans-1,2-Dichloroethylene

2,4-Dichlorophenol

1,2-Dichloropopane

1,3-Dichloropropane

1,3-Dichloropropene

Dieldrin

Method™

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

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

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method!™

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

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

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

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

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method!®

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

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

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™™

1) Liquid-Liquid Extraction, Gas Chromatographic
Method!

2) Liquid-Liquid Extraction, Ga tographic/
Mass Spectrometric Method™!

58 Diethyl phthalate...


1180
Rectangle


a1y ansuane Bhasien

58 | Diethyl phthalate Liquid-Liquid Extraction, Gas Chrormatographic/Mass
Spectrometric Method™

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

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

61 | 2,4-Dinitrotoluene Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™

62 | 2,6-Dinitrotoluene Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™

63 | Di-n-Octyl phthalate Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™®

64 | Endosulfan 1) Liquid-Liquid Extraction, Gas Chromatographic
Method™
2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™®

65 | Endrin 1) Liquid-Liquid Extraction, Gas Chromatographic
Method!™
2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!®!

66 | Ethylbenzene Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

67 | Fluoranthene 1) Liquid-Liquid Extraction, Gas Chromatographic
Method™
2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™!

68 | Fluorene 1) Liquid-Liquid Extraction, Gas Chromatographic
Method™
2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™!

69 | Heptachlor 1) Liquid-Liquid Extraction, Gas Chromatographic

Method™

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

70 Heptachlor epoxide...
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Heptachlor epoxide

Hexachlorobenzene
Hexachloro-1,3-butadiene
n-Hexane

CL-HCH

B-HCH

Y-HCH

Hexachlorocyclopentadiene
Hexachlorocethane
Indeno(1,2,3-cd)pyrene
Isophorone

Lead

1) Liquid-Liquid Extraction, Gas Chromatographic
Method™

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

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

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method'

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

1) Liquid-Liquid Extraction, Gas Chromatographic
Method™

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

1) Liquid-Liquid Extraction, Gas Chromatographic
Method™

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

1) Liquid-Liquid Extraction, Gas Chromatographic
Method”

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

Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method'”

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

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

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

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

3) Digestion, Inductively Coupled Plasma Method"

82 Manganese...
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82 | Manganese 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™
3) Digestion, Inductively Coupled Plasma Method!

83 | Mercury Digestion, Cold-Vapor Atomic Absorption Spectrometric
Method™

84 | Methanol Purge and Trap Gas Chromatographic/Mass
Spectrometric Method!®

85 | Methoxychlor Liquid-Liquid Extraction, Gas Chromatographic Method!

86 | Methyl bromide Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

87 | Methylene chloride Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

88 | 2-Methylphenol Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™

89 | 2-Methylnaphthalene 1) Liquid-Liquid Extraction, Gas Chromatographic
Method™
2) Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™

90 | Methyl tert-butyl ether Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

91 | Naphthalene 1) Liquid-Liquid Extraction, Gas Chromatographic
Method
2) Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™

92 | Nickel 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method!
3) Digestion, Inductively Coupled Plasma Method™

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

94 | N-Nitrosodiphenylamine Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method!

95 | N-Nitrosodi-n-propylamine

Liguid-Liquid Extraction, matographic/Mass
Spectrometric Method™

96 Polychlorinated Biphenyls...
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105

106

107

Polychlorinated Biphenyls
- PCB 1016

- PCB 1221

- PCB 1232

- PCB-1242

- PCB-1248

- PCB-1254

- PCB-1260
Pentachlorophenol

pH

Phenanthrene

Phenol

Pyrene

Selenium

Silver

Styrene

1,1,2,2-Tetrachloroethane

Tetrachloroethylene

Toluene

1) Liquid-Liquid Extraction, Gas Chromatographic
Method™

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

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

1) Liquid-Liquid Extraction, Gas Chromatographic
Method™

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

1) Distillation, Chloroform Extraction Method™

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

1) Liquid-Liquid Extraction, Gas Chromatographic
Method™

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

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

2) Digestion, Inductively Coupled Plasma Method™
Digestion, Inductively Coupled Plasma Method'”

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

Purge and Trap Gas Chromatoeraphic/Mass
Spectrometric Method[“]i

108 Toxaphene...
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108 | Toxaphene 1) Liquid-Liquid Extraction, Gas Chromatographic
Method'

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

109 | TPH (Cs- Cg) 1) Purge and Trap, Gas Chromatographic Method!!!?!
2) Purge and Trap, Gas Chromatographic/Mass

spectrometric ME‘thOdU 1,25]

110 | TPH (Coa - Cig) Separatory Funnel Liquid-Liquid Extraction, Gas
Chromatographic Method®?!!

111 | TPH (Co16 - Cas) Separatory Funnel Liquid-Liquid Extraction, Gas
Chromatographic Method®?

112 | 1,2,4-Trichlorobenzene Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

113 | 1,1,1-Trichloroethane Purge and Trap Gas Chromatographic/Mass
Spectrometric Method

114 | 1,1,2-Trichloroethane Purge and Trap Gas Chromatographic/Mass
Spectrometric Method!®

115 | Trichloroethylene Purge and Trap Gas Chromatographic/Mass

Spectrometric Method™
116 | 2,4,5-Trichlorophenol Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method

117 | 2,4,6-Trichlorophenol Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

118 | 1,3,5-Trimethylbenzene Purge and Trap Gas Chromatographic/Mass
Spectrometric Method! .

119 | Vanadium Digestion, Inductively Coupled Plasma Method'™

120 | Vinyl acetate Purge and Trap Gas Chromatographic/Mass

Spectrometric Method™
121 | Vinyl chloride Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™
122 | m-Xylene Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

123 | o-Xylene Purge and Trap Gas Chromatoeraphic/Mass
Spectrometric Method™ ﬁ

124 p-Xylene...
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124 | p-Xylene Puree and Trap Gas Chromatographic/Mass
Spectrometric Method™
125 | Xylene (Total) Purge and Trap Gas Chromatographic/Mass

126

Zinc

Spectrometric Method™

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

3) Digestion, Inductively Coupled Plasma Method™

a

o 1

A5uANE

q

A5ATIZN

Antimony

Arsenic

Cadmium

Carbon Monoxide
Chlorine

Chromium

Cobalt

Copper

Cresol

Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method"™

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

1) Isokinetic Sampling, Digestion, Direct Air-Acetylene
Flame Method™

2) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™

Instrumental Analyzer Method®™

Isokinetic Sampling, lon Chromatographic Method'™

1) Isokinetic Sampling, Digestion, Direct Air-Acetylene
Flame Method™

2) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method®

Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method®

1) Isokinetic Sampling, Digestion, Direct Air-Acetylene
Flame Method™

2) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™

Absorption Sampling, Gas Chromatographic Method[-

10 Dioxins/Furans...
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10 | Dioxins/Furans Isokinetic Sampling™

11 | Hydrogen Chloride lsokinetic Sampling, lon Chromatographic Method™

12 | Hydrogen Fluoride sokinetic Sampling, lon Chromatographic Method™

13 | Hydrogen Sulfide Absorption Sampling, lodometric Method"™

14 | Lead 1) Isokinetic Sampling, Digestion, Direct Air-Acetylene
Flame Method™®
2) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™

15 | Manganese 1) Isokinetic Sampling, Digestion, Direct Air-Acetylene
Flame Method®
2) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method"!

16 | Mercury Isokinetic Sampling, Digestion, Cold-Vapor Atomic
Absorption Spectrometric Method"™!

17 | Nickel 1) Isokinetic Sampling, Digestion, Direct Air-Acetylene
Flare Method®™
2) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method®

18 | Opacity Ringelmann’s Method'"!

19 | Oxides of Nitrogen 1) Absorption Sampling, Phenoldisulfonic acid Method™
2) Instrumental Analyzer Method™

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

21 | Sulfur Dioxide 1) Absorption Sampling, Barium-Therin Titrimetric
Method™
2) Instrumental Analyzer Method®™

22 | Sulfuric Acid Isokinetic Sampling, Barium-Thorin Titrimetric Method™

23 | Total Suspended Particulate | Isokinetic Sampling, Gravimetric Method™

24 | Vanadium Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™

25 | Xylene 1) Bag Sampling, Gas Chromatographic Method®™

2) Adsorption Sampling, Gas Chromatographic Method-

awgna...
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Aldrin

Antimony

Arsenic

Barium

Beryllium

Cadmium

Chlordane

Chromium

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

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

Digestion, Inductively Coupled Plasma Method' "'

1) Waste Extraction, Digestion, Hydride
Generation/Atomic Absorption Spectrometric
Method®&*3!

2) Waste Extraction, Digestion, Inductively Coupled
Plasma Method®61%

3) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method™**

4) Digestion, Inductively Coupled Plasma Method!'
1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method?413

2) Digestion, Inductively Coupled Plasma Method™!?
1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method#4**

2) Digestion, Inductively Coupled Plasma Method!**

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

2) Waste Extraction, Digestion, Inductively Coupled
Plasma Method®®*?!

3) Digestion, Flame Atomic Absorption Spectrometric
Method"*

4) Digestion, Inductively Coupled Plasma Method™**

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

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

1) Waste Extraction, Digestion, Flame Atomic Absorption
Spectrometric Method!#44

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

3) Digestion,...
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Chromium (11l

Chromium (V1)

Cobalt

Copper

2,4-D

DDD

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

4) Digestion, Inductively Coupled Plasma Method!"**!

1) Waste Extraction, Digestion, Flame Atomic Absorption
Spectrometric Method; Waste Extraction, Colorimetric
Method; Calculation@61416]

2) Waste Extraction, Digestion, Inductively Coupled
Plasma Method; Waste Extraction, Colorimetric Method;
Calculation®&131€l

3) Digestion, Flame Atomic Absorption Spectrometric
Method; Alkaline Digestion, Colorimetric Method;
Calculation#1%16)

4) Digestion, Inductively Coupled Plasma Method;
Alkaline Digestion, Colorimetric Method;
Calculation!"81316]

1) Waste Extraction, Colorimetric Method'®!¢!

 2) Alkaline Digestion, Colorimetric Method!®¢!

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method'@5*3

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

1) Waste Extraction, Digestion, Flame Atomic Absorption
Spectrometric Method%

2) Waste Extraction, Digestion, Inductively Coupled
Plasma Method®613!

3) Digestion, Flame Atomic Absorption Spectrometric
Method™¥

4) Digestion, Inductively Coupled Plasma Method!"'*!
1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic Method!**?%

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

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

2) Ultrasonic Extriiiin, Gas Chromatographic

Method!*%#
15 DOE...
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18

19

20

21

22

DDE

DDT

Dieldrin

Endrin

Heptachlor

Lead

Lindane

Mercury

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

2) Ultrasonic Extraction, Gas Chromatographic
Method[w'zzl

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

2) Ultrasonic Extraction, Gas Chromatographic
Method!10:22

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

2) Ultrasonic Extraction, Gas Chromatographic
Method!1022

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic Method®*#2

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

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

2) Ultrasonic Extraction, Gas Chromatographic
Method'%%

1) Waste Extraction, Digestion, Flame Atomic Absorption
Spectrometric Method®%'

2) Waste Extraction, Digestion, Inductively Coupled
Plasma Method*51!

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

4) Digestion, Inductively Coupled Plasma Method'™'*
1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic Method??*%?

2) Ultrasonic Extraction, Gas Chromatographic
Method!19:22

1) Waste Extraction, Digestion, Cold-Vapor Atomic
Absorption Spectrometric Method®!"

2) Waste Extraction, Rieestion, Inductively Coupled
Plasma Method?4'?)

3) Digestion,...
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26

Methoxychlor

Molybdenum

Nickel

Polychlorinated Biphenyls

- Aroclor 1016

- Aroclor 1221

- Araclor 1232

- Aroclor 1242

- Aroclor 1248

- Aroclor 1254

- Aroclor 1260

- 2-Chlorobiphenyl

- 2,3-Dichlorobiphenyl

- 2,2',5-Trichlorobiphenyl

- 2,4, 5-Trichlorobiphenyl

- 2,2',3,5"-Tetrachlorobiphenyl
- 2,2',5,5'-Tetrachlorobiphenyl
- 2,3',4,4'-Tetrachlorobiphenyl
-2,2,34,5-
Pentachlorobiphenyl

3) Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method"®

4) Digestion, Inductively Coupled Plasma Method**

5) Thermal Decomposition Amalgamation and Atomic
Absorption Spectrometric Method!?

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

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

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!261%!

2) Digestion, Inductively Coupled Plasma Method"*

1) Waste Extraction, Digestion, Flame Atomic Absorption
Spectrometric Method?®'!

2) Waste Extraction, Digestion, Inductively Coupled
Plasma Method?41!

3) Digestion, Flame Atomic Absorption Spectrometric
Method!14

4) Digestion, Inductively Coupled Plasma Method ™!
1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic Method!#?#!

2) Ultrasonic Extraction, Gas Chromatographic

Method““ﬂ’-

- 22,655,
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-2,2,455-
Pentachlorobiphenyl
-2,3,34'6-
Pentachlorobiphenyl
-2,23445-
Hexachlorobiphenyl
-2,23455'-
Hexachlorobiphenyl
-2,2.3,55,6-
Hexachlorobiphenyl
-22'44'5,5'-
Hexachlorobiphenyl
- 2,2,3,5,8.4 .5
Heptachlorobiphenyl
-2,2'344'55'-
Heptachlorobiphenyl
-2,2'3,4,4 5 6-
Heptachlorobiphenyl
-2234'556-
Heptachlorobiphenyl
-2,2,3,3,4,4'55'6-
Nonachlorcbiphenyl

Pentachlorophenol

pH

Selenium

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
Method?*28!

2) Ultrasonic Extraction, Gas Chromatographic/Mass

Spectrometric Method!'%%%

Electrometric Method®"*

1) Waste Extraction, Digestion, Hydride
Generation/Atomic Absorption Spectrometric
Method 2620

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

3) Digestion, Hydride Generation/Atomic Absorption

Spectrometric Method"?%

4) Digestion, Inductively Coupled Plasma Methodf?'l-

30 Silver...
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35

Silver

Thallium

Toxaphene

Trichloroethylene

Vanadium

Zinc

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method®613

2) Digestion, Inductively Coupled Plasma Method!"*?
1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method™®5*?!

2) Digestion, Inductively Coupled Plasma Method™ '
1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic Method'**#

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

1) Waste Extraction, Purge and Trap, Gas
Chromatographic/Mass Spectrometric Method®'%%!

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

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

2) Digestion, Inductively Coupled Plasma Method!*?!

1) Waste Extraction, Digestion, Flame Atomic Absorption
Spectrometric Method?6%

2) Waste Extraction, Digestion, Inductively Coupled
Plasma Method®51?!

3) Digestion, Flame Atomic Absorption Spectrometric
Method"¥

4) Digestion, Inductively Coupled Plasma Method!"**

AU YI1UIU 125 918015

A5UANY

AFmsne

Acenaphthene

Acetone

1) Ultrasonic Extraction, Gas Chromatographic
Method!!%24

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

Purge and Trap, Gas Chromatographic/Mass

Spectrometric Method“z'zf’]-

3 Aldrin...
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Aldrin

Anthracene

Antimony

Arsenic

Atrazine

Barium

Benz(a)anthracene

Benzene

Benzo(b)fluocranthene

Benzol(k)fluoranthene

Benzoic acid

Benzo(a)pyrene

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

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

1) Ultrasonic Extraction, Gas Chromatographic
Method[la.z:’:i

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

Digestion, Inductively Coupled Plasma Method!"'?

1) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method!™*!

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

Digestion, Inductively Coupled Plasma Method™?

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

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

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

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

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method2¢!

1) Ultrasonic Extraction, Gas Chromatographic
Method! %2

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

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

1) Ultrasonic Extraction, Gas Chromatoeraphic
Method!%?*

2) Ultrasonic Extraction, Gag Chromatographic/Mass

Spectrometric Method[m-z‘-“]-

15 Benzolg,h,i)perylene...
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15 | Benzo(g,h,i)perylene 1) Ultrasonic Extraction, Gas Chromatographic
Method!'%%%!
2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!'%46!

16 | Beryllium Digestion, Inductively Coupled Plasma Method™**

17 | Bis(2-chloroethyl)ether Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!®¢!

18 | Bis(2-ethylhexyl)phthalate Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!'%%!

19 | Bromodichloromethane Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!2?°!

20 | Bromoform Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method%?!

21 | Butanol Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!'%%!

22 | Butyl benzyl phthalate Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!'%%®!

23 | Cadmium 1) Digestion, Flame Atomic Absorption Spectrometric
Method!™*¥
2) Digestion, Inductively Coupled Plasma Method"*3!

24 | Carbazole Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!%%!

25 | Carbon disulfide Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method 22"

26 | Carbon tetrachloride Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!'?%!

27 | Chlordane 1) Ultrasonic Extraction, Gas Chromatographic
Method!%#?
2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!%?¢!

28 | p-Chloroaniline Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!'%2¢!

29 | Chlorobenzene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!'?%°!

30 | Chlorodibromomethane

Purge and Trap, Gas Chrom ic/Mass
Spectrometric Method!'%*!

31 Chloroform...
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35
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37
38
39

40

41

a2

Chloroform

2-Chlorophenol

Chromium

Chromium (Il

Chromium (V1)

Chrysene

Cyanide
2,4-D
DDD

DDE

DOT

Dibenz(a,h)anthracene

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!'#?

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

1) Digestion, Flame Atomic Absorption Spectrometric
Method"*"

2) Digestion, Inductively Coupled Plasma Method!**
1) Digestion, Flame Atomic Absorption Spectrometric
Method; Alkaline Digestion, Colorimetric Method;
Calculation81%16]

2) Digestion, Inductively Coupled Plasma Method;
Alkaline Digestion, Colorimetric Method;
Calculation7#13¢]

Alkaline Digestion, Colorimetric Method®!®!

1) Ultrasonic Extraction, Gas Chromatographic
Method(1029

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

Extraction, Distillation, Colorimetric Method282%20]
Ultrasonic Extraction, Gas Chromatographic Method®”

1) Ultrasonic Extraction, Gas Chromatographic
Method!1®22 .

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

1) Ultrasonic Extraction, Gas Chromatographic
Method"®#

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

1) Ultrasonic Extraction, Gas Chromatographic
Method!1%-22

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

1) Ultrasonic Extraction, Gas Chromatographic
Method(10:24]

2) Ultrasonic Extraction, G atographic/Mass
Spectrometric Method! %%

43 Di-n-butyl phthalate...
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43 | Di-n-butyl phthalate Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!%%!

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

45 | 1,3-Dichlorobenzene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!?°]

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

47 | 3,3'-Dichlorobenzidine Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!%?¢!

48 | 1,1-Dichloroethane Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method"?%"]

49 | 1,2-Dichloroethane Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!'%%)

50 | 1,1-Dichloroethylene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!'%%!

51 | cis-1,2-Dichloroethylene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!#%°!

52 | trans-1,2-Dichloroethylene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method#%*!

53 | 2,4-Dichlorophenol Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method"%%!

24 | 1,2-Dichlorpopane Puree and Trap, Gas Chromatographic/Mass
Spectrometric Method!'%%!

55 | 1,3-Dichloropropane Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!#?°!

56 | 1,3-Dichloropropene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!'%2%

57 | Dieldrin 1) Ultrasonic Extraction, Gas Chromatographic
Method!1022
2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!'%%¢!

58 | Diethyl phthalate Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!'%%%!

59 | 2,4-Dimethylphenol

Ultrasonic Extraction, Gas ographic/Mass
Spectrometric Method!%%

60 2,4-Dinitrophenol...
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65

66

67

68

69

70

2,4-Dinitrophenol

2,4-Dinitrotoluene

2,6-Dinitrotoluene

Di-n-Octyl phthalate

Endosulfan

Endrin

Ethylbenzene

Fluoranthene

Fluorene

Heptachlor

Heptachlor epoxide

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

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

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

Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method??¢!

1) Ultrasonic Extraction, Gas Chromatographic
Method!??

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

1) Ultrasonic Extraction, Gas Chromatographic
Method!'%?2

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

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

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

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

1) Ultrasonic Extraction, Gas Chromatographic
Method" %"

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

1) Ultrasonic Extraction, Gas Chromatographic
Method!1022

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

1) Ultrasonic Extraction, Gas Chromatographic

Method!®#

2) Ultrasonic Extraction, Ga atographic/Mass
Spectrometric Method!!%%!

71 Hexachlorobenzene...
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78
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Hexachlorcbenzene

Hexachloro-1,3-butadiene

n-Hexane

CL-HCH

B-HCH

Y-HCH

Hexachlorocyclopentadiene

Hexachloroethane

Indeno(1,2,3-cd)pyrene

Isophorone

Lead

Manganese

1) Ultrasonic Extraction, Gas Chromatographic
Method!1%22

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

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

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

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

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

1) Ultrasonic Extraction, Gas Chromatographic
Method1022

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

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

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

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

Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!®?¢!

1) Ultrasonic Extraction, Gas Chromatographic
Method!'®2%

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

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

1) Digestion, Flame Atomic Absorption Spectrometric
Method!"!!

2) Digestion, Inductively Coupled Plasma Method!"**!
1) Digestion, Flame Atomic Absorption Spectrometric
Method ™

2) Digestion, Inductively Coupled Plasma Method™!3

83 Mercury...
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83 | Mercury 1) Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method™®
2) Digestion, Inductively Coupled Plasma Method!"*
3) Thermal Decomposition Amalgamation and Atomic
Absorption Spectrometric Method™?

84 | Methanol Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!'2?°!

85 | Methoxychlor 1) Ultrasenic Extraction, Gas Chromatographic
Method!'%#
2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!'%%!

86 | Methyl bromide Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!'%%!

87 | Methylene chloride Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!'%%"!

88 | 2-Methylphenol Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method 020!

89 | 2-Methylnaphthalene Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!'%%¢!

90 | Methyl tert-butyl ether Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!' %"

91 | Naphthalene 1) Ultrasonic Extraction, Gas Chromatographic
Method!%?%
2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!%%!

92 | Nickel 1) Digestion, Flame Atomic Absorption Spectrometric
Method"*4l
2) Digestion, Inductively Coupled Plasma Method™?

93 | Nitrobenzene Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!'®?%!

94 | N-Nitrosodiphenylamine Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!%%!

95 | N-Nitrosodi-n-propylamine

Ultrasonic Extraction, Gas C graphic/Mass
Spectrometric Method!'%%

96 Polychlorinated Biphenyls...


1180
Rectangle


#5uANY

== @
ATIATIEN

Polychlorinated Biphenyls
- Aroclor 1016

- Aroclor 1221

- Aroclor 1232

- Aroclor 1242

- Aroclor 1248

- Aroclor 1254

- Aroclor 1260
Polychlorinated Biphenyls
- 2-Chlorobiphenyl

- 2,3-Dichlorobiphenyl

- 2,2',5-Trichlorobiphenyl
- 2,4, 5-Trichlorobiphenyl
- 2,2',3,5"-Tetrachlorobiphenyl
- 2,2\,5,5'-Tetrachlorobiphenyl
- 2,3,4,4'-Tetrachlorobiphenyl
-2,2.34,5-
Pentachlorobiphenyl
-2,2'4,5,5'-
Pentachlorobiphenyl

- 2,3,3',4',6-
Pentachlorobiphenyl
-2,2'34.4'5-
Hexachlorobiphenyl
-2,2,3,4,5,5'-
Hexachlorobiphenyl
-2,2.3,5,5,6-
Hexachlorobiphenyl
-2,2'44'55'-
Hexachlorobiphenyl
-2,2.33.44'5-
Heptachlorobiphenyl
-22'344'55'-
Heptachlorobiphenyl
-2,2'.,344'56-
Heptachlorobiphenyl

1) Ultrasonic Extraction, Gas Chromatographic
Method[w,ﬂ]

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

Ultrasonic Extraction, Gas Chromatographic Met.

-2 2 5055 6.
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Heptachlorobiphenyl
-2,2\3,3,4,4'55'6-
Nonachlorobiphenyl
97 | Pentachlorophenol Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!'%%!
98 | Phenanthrene 1) Ultrasonic Extraction, Gas Chromatographic
Method''%%*
2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!%%!
99 | Phenol Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!?¢!
100 | Pyrene 1) Ultrasonic Extraction, Gas Chromatographic
Method!02%
2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method(%2¢!
101 | Selenium 1) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method™??
2) Digestion, Inductively Coupled Plasma Method!"**!
102 | Silver Digestion, Inductively Coupled Plasma Method!"*
103 | Styrene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!#?
104 | 1,1,2,2-Tetrachloroethane Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!?%"!
105 | Tetrachloroethylene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!'%%!
106 | Toluene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method"?%”)
107 | Toxaphene Ultrasonic Extraction, Gas Chromatographic Method!'%?%
108 | TPH (Cs-Cg) 1) Purge and Trap, Gas Chromatographic Method!%%!
2) Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!'?%)
109 | TPH (C55-Cye) Ultrasonic Extraction, Gas Chromatographic Method! %2
110 | TPH (Co16-Css) Ultrasonic Extraction, Gas Chromatographic Method'*%?"
111 | 1,2,4-Trichlorobenzene

Purge and Trap, Gas Chrom feies
Spectrometric Method!#?*!

112 1,1,1-Trichloroethane...
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112 | 1,1,1-Trichloroethane Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!*4%*!

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

114 | Trichloroethylene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method22°!

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

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

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

118 | Vanadium Digestion, Inductively Coupled Plasma Method ™!

119 | Vinyl acetate Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!!#%!

120 | Vinyl chloride Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!'#*!

121 | m-Xylene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!'%%!

122 | o-Xylene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!'2%!

123 | p-Xylene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!'#%!

124 | Xylene (Total) Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!??*!

125 | Zinc 1) Digestion, Flame Atomic Absorption Spectrometric
Method!*
2) Digestion, Inductively Coupled Plasma Method!™?
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