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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 [Mass Flow Meter VOCs Alicat Scientific, Inc. MB-55CCM-D/5M Miracle International 1202508116-0004 20 Aug 25 19 Aug 26 -
202705 Technology Co.,Ltd.
2 |Aneroid Barometer VOCs Barigo, Germany - Technology Promotion Association 25P1379 17 Apr 25 16 Apr 26 -
(Thailand-Japan)
3 [Dial Thermo-Hygrometer VOCs Barigo, Germany - Technology Promotion Association 25H812 10 Apr 25 9 Apr 26 -
(Thailand-Japan)
4 [Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 12052025 12 May 25 11 May 26 -
1200636463
5 [Standard Gases (Mixture) Nitrogen Dioxide Airgas EBO162121 Airgas an Air Liquide company EO5NI91E15A0014 6 Jun 23 6 Jun 31 -
2016PSIG
6 |Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific 43 UAE Consultant Co.,Ltd. 12052025 12 May 25 11 May 26 -
1180540065
7 |Standard Gases (Mixture) Sulphur Dioxide Airgas EB0162121 Airgas an Air Liquide company EO5NI91E15A0014 6 Jun 23 6 Jun 31 -
2016PSIG
8 [Wind Speed/Wind Direction WS/WD Scarlet Tech Ltd. WL-21 Thai Meteorological Department 302/25 28 Apr 25 27 Apr 26 -
2301DR0024
List of Instruments Certification for Water Quality Analysis
No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration | Calibration
Water
1 [pH Meter pH Horiba LAQUA-PH210 Technology Promotion Association 25CH22 9 Jan 25 8 Jan 26 -
HAOF0026 (Thailand-Japan)
2 |Conductivity Meter Conductivity Ysi Pro30 Technology Promotion Association 25CH496 29 Apr 25 28 Apr 26 -
18K100977 (Thailand-Japan)
3 |Salinity Meter Salinity YSI Pro 30 Technology Promotion Association 25CH61 15 Jan 25 14 Jan 26 -
178101802 (Thailand-Japan)




MIRACLE INTERNATIONAL TECHNOLOGY CO.LLTD

214 Bangwack Rd, Bamgpai Bangkse Bangkok 10160 P
Tel.: D-29654647-8 Fax: 0-2865-4649 bitp:/iwwww,mi in.th L

EIXE  47IBRATION CERTIFICATE i

s
E ol Certificate No, : L202508116-0004

Date Issued : 21-Aug-25

Customer : United Analyst and Engineering Consultant Co.,Lid.
81 Soi Udomsuk 41,Sukhumvit Road, Bangehak, Phrakanong, Bangkok
10260

Equipment :+ Mass Flow Meter

Manufacturer : Alicat Scientific

Model + MB-30SCCM-D/SM

Serial No. 1 202705

ID No./Tag No. : UAEEFM.196/2562

Date Received 1 20-Aug-25

Date Calibrated : 20-Aug-25

Calibrated by + Saruth Srichutikul

libration Meth: -alibrati
In-house method : CP-34 by comparison against mass flow calibrator.

This certificate is traceable to national standards, which realize the units of measurement according
to the International System of Units (SI).

1t of Calibrati
The reported uncertainty of measurement was based on standard uncertainty multiplied by a
coverage factor k=2, providing a level confidence approximately 95 percent.

This certifi may not be luced other than in full except with the prior written approval of

the Miracle International Technology Company Limited.

P .Mﬂ

(Mathapong Krudaum)

[CERTIFIED,

I.ﬂﬂ?lﬁhiﬂ‘]‘l.lﬂﬂ
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Certificate No, :  L202508116-0003

Note : The actual flow rate is determined by the equation :

+ Q= Flow rate
+ P = Absolute pressure
+ T= Absolute temperature

+ Subscript "Meas" = Measurement condition

Prar _ Tiaas

kS o

Quteas = Qror Prtans Thar : Subscript "Ref" = Reference condition
Condition As-Received : Used liem

The results and of conformity with specification only relate to the item calibrated,
Traceability of Certificate :

The International System of Units (51) through

NIMT Certificate No. MW-0047-24 for Gas Flow meter Serial No. M52091 T9BMS209179A, Due 28-Jun-26

NIMT Certificate No. MW-0048-24 for Gas Flow meter Serial Mo. M5209179C/M352091794, Due 02-Jul-26

End of Certificate

enasluemuRy

Page 2 of 3
Certificate Mo, : L202508116-0003
Ambicnt Temperature : 25+ 2°C
Relative Humidity 8 (50 & 152%aRH
Capacity Range : 50 mbimin
Calibration Media : Air
Type : Mass Flowmeter
Unit Under Calibration Reference Condition : At atmospheric pressure and room temperature condition
Temperature Pressure ULIC Reading STD Reading Error Uncertainty
("C) (kPa) { mbimin ) { mlimin ) { milimin } { % mb/min }
2.8 100,42 0.0 0.000 * 0.000 0.063
97 100,66 3.00 3.050 0,050 0.13
295 100.95 333 3384 0.054 0.14
2294 10107 4.00 4.074 -0.074 016
9 101.90 .00 9.087 -0.087 0.17
22.90 l02.02 10.00 10.125 -0.125 .19

Error = Unit Under Calibration - Standard
Marked * are not included in the NSC-ONSC accreditation schedule for our laboratory.
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)  g-o—®
CORPORATE SERVICES 5: EQUIFMENT CALIBRATION AND TESTING SERVICES z ¥
5344 PATTANAKARN ROAD SO 15, SUANLUANG, SUANLUANG, BANGKOK 10250 % 7oy’
TEL 0-2717-3000-36 FAX, (-371-0484 ST e msnaas
GALIBRATION 0001

Certificate of Calibration  Cerificate No.: 25P1379

Page: 1of 2
Equipment : Anarcid Baromaeter
Manufacturer: Barigo This cerfificate may not be repraduced ather than in fll,
except with the prior written approval of the head of
Model : Corparate Sendces 3: Equipment Caliration and Testing Sendces.
Serlal No.:
I No.: UAE.ANV,121/25560

Condition As-Received: Used lem

Recelved Date: 04 April 2025

Calibration Date: 17 April 2025

Refarance: 2504-0198WSC Submitted by: United Analyst and Engineering Consuliant Co, Lid,
Ambient Temperature: | 23 £ 2} °C

Relative Humidity: (50 %15, % 81 Soi Udomsuk 41, Sukhumit Road, Bangchak,

Atmosphaeric Pressure: 1005 mbar g o e

Procedure used: The cali was by direct i maethod against Prassure Measuing Instruments
Standard sccording te calibration procedure CP-P10, using * DKD-R 61 ; Calioration of Pressure Gauges ™ as
a guidalinas.
Candition of this result of callbration
1.Reference standards instrumants :
Instrument Madal Sarlal No, Certificate No. Due Date
1) Standard Baromatar DPI4z 1422505048 MP-0133-24 15 May 2025

2.This instrument was installed in vertical orientaticn and center of the dial was used as the reference level,
3.This result of calibration was made on requested at the paint specified by customer.
4 This result of calibration instrument was in absolute pressura,
5.Thig instrument was used dean air as pressure media.
B.The certificate is valid only to the item calibrated on date and place of calibration.
7.This Certification is traceable to the Intemational System of Unit maintained throughc-
-National Institite of Metrclogy Thatand [NIMT)

Calibrated by :  Kaarkpen Saivichai y ﬂ#&pa’ P
lssue Date : 21 April 2025 [ ]Phalines Prabpeipal
[ ]Sura Suwannasd

[] Attapol Panurach

lenaslupuny



Cert.No.: 26P1378
Page: 2af 2

Besult of calibration:- Without adjustment
Function;- Absolute Prassure Maasuremant
Increasing Pressure

Range ; 960 hPa io 1070 hPa
Scale Inferval ; 1 hPa ( The Fifth Estimate )

Applied Pressure (hPa) 95971 | 971.22 | 98218 | 981.71 | 100310 | 1006.84 | 1013.02 | 1023.08 | 1034.17 | 1068 .62
ULAC* Indication (hPa) §60.0 aro.o 860.0 880.0 | 1000.0 | 1005.0 [ 1010.0 | 1020.0 | 1030.0 | 1060.0
Emor (hPa) 028 122 -2.18 -1.71 -3.10 -1.84 -3.02 -3.08 -4.17 -8.82
Decraating Pressure

Applied Pressure (hPa) 1068.95 | 1033.45 | 1022.77 | 101249 | 1007.16 | 1002.58 | 65232 | 68217 | ST0.86 | 98947
LILC* Indication (hPa) 1060.0 | 1030.0 | 1020.0 | 1010.0 | 1005.0 | 1000.0 [ 860.0 880.0 8700 | 860.0
[Error (hPa) 5.95 -348 277 -2.49 218 -2.58 2.8 247 0,88 0.53

The uncertainty of measurement was O
* UUC = Unit Uinder Calibration

The reparted uncertainty of measurement was based on a standard uncertainty multiplied
by & coverage factor & = 2. providing a level of confidence of appraximately 95 %.

3 hPa

alo-
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Cert. No.: 25H812

Page.: 2 of 2
Resuilt of Calibration:- Without Adjustment
Function: Humidity Measurameant
Reference Standard uuc* Uncertainty
Temperature Humidity Reading Correction of Mesasurement

") (%RH.) (%RH.) (%RH.) (£%RH.)

250 401 42 -1.8 1.7

250 60.0 G0 oo 18

250 BO.O TE 40 19

Result of Calibration:- ‘Without Adjustment

Function: Temperature Measurement.
Standard uuc Uncertainty
Temperature Reading Correction of Measurement
") (y+] *c) (£°C)
20.001 1.0 -0.980 072
24.987 25.0 -0.013 072
30.021 30.0 0o o072
34.964 3.0 0.864 072
40.032 380 1.032 072

UuE® : Unit Under Calibration
The reported uncartainty of messurement was base on standard uncertainty muliiplied
by coverage factor k = 2.00, providing confidence level approximately 95%.

-olo-
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TECHNOLOGY PROMOTION ASSOC]

CORPORATE SERVICES 3: EQUIPMI
5344 PATTANAKARN ROAD 501 18,
TEL 0-2717-3000-24 FA

Certificate of Calibration

TION (THAILAND-JAPAN)

AT TSRS
CALIBRATION 0388

Cartificate No. : 25HB12
Page: 162

This certificate may not be reprodisced ather than in full,

except with the prior written approval of the head of

Equipment : Dial Thermo-Hygrometer
Manufacturer: Barigo

Madel :

Serlal No.: -

10 No.: UAE.ANV.132/2550

Condition As-Recelved: Used liem

Recelved Date: 04 April 2025

Calibration Date: 10 April 2025
1o 17 Apnl 2025

Corparate Sendces 3: Equipment Calibration and Testing Services.

Rt 2504-0193WSC by: United Analyst and Engineering Consultant Co. Ltd.

Ambient Temparature: {25 * 3 ) °C

Relative Humidity: {80 %20)%

81 Soi Udomsuk 41, Sukhumyit Road, Bangchak,

Pheakhanong. Bangkak 10260

Procedure used:  Calibratian wers conducted using in-house calibration procedure CP-HO2 according to comparisan

with standard chilled mirror sensar for humidity measurement function

and comparisen with standard

probe for t function into humidity  femperature chamber.

hi:

1.Reference standards instruments :

Instrument Model Serial No.
1) Dew Paint Hygromeater Optidew 401 164756
Z) Handheld Thanmometer With Sensor 1523 ST1T086

2.The certificate is valid only to the fem calibrated on date and place of calibration.
3.This Certification is traceable to the Intemational System of Unit maintained through:-

National Institute of Metrology (Thailand), NSC-ONSC Accredited No. Calibration 0144

Certificate No. Due Date
TH-D005-25 05 Feb 2026
241241 18 Nov 2025

~Technology Promaotion Association (Thailand-Japan), NSC-ONSC Accredited Mo, Calibration 0008

Calibrated by :  Somchal Dumwor Approved Signatory :

V\?an\

Issue Date : 18 April 2025

[ ]Chakeit Waswwanjus

[ 1Pomthippa Tameyakul

[w] Vipom Tantiymwutti

IE@E United Analyst and Engineering Consultant Co., Ltd.

3 Sol Udomsuk 41, Read, Bangkok
st Tel, 0 2763 2828 Fax 0 2753 2600 www som E-mait

Lanm's'l:imuqu

10260

MULTI-POINT GAS TEST REPORT

Test Date : May 12,2025

Equipment : Gas Analyzer (NO2) Model :
Manufacturer:  Thermo Scienti Serial Number :

42i

1200636463

Standard Gas Concentration Dilutor Detail
Sulphur Dioxide (SO2) 42.89 PPM  Manufacturer :
Nitric Oxide (NO) 46.77 PPM  Model :
Methane (CHs) o PPM  Serial Number :
Carbon Monoxide (CO) 965.9

Cylinder No. : EB0159156

Expiration Date : Nov 6,2026

Thermo Scientific
146i
1180540071

Multi-point gas test data

Reference Value (ppb) Analyi:;:)lsplay Difference Error | Percent Error [% Error ]
Level 1 Zero 0 0 .00 .00 .00
Level 2 20.00% 100.0 100.5 .50 .50 .50
Level 3 40.00% 200.0 200.6 .60 .30 .30
Level 4 60.00% 300.0 300.7 .70 .23 .23
Level 5 80.00% 400.0 400.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.21
:Acceptable Limit + 5%
450 t Gas Test Chart

o 40 406+

g 350

3 80 3

,l_—? 250

s 200

% 150

£ 100 i

50
0 4=
0 50 100 150 200 250 300 350 400 450
Reference value (ppb)
. Calculate by
Page 11 naslupmuny




Airgas

‘an Alr Liguide company

CERTIFICATE OF ANALYSIS
Grade of Product: EPA PROTOCOL STANDARD

Customer: AIR LIQUIDE (THAILAND)

LTD x
Part Number EOSNIZ1E15A0014 Reference Number:  160-402772205-1
Cylinder Mumber EBD162121 Cylinder Volume 144.0 CF
Laboratory 124 - Plumsteadville - PA Cylinder Pressure: 2016 PSIG
PGVP Number A12023 Valve Outlet 680
Gas Code CD,C02,NO,NOX 502 BALN Certification Date: Jul 06, 2023

Aay 2012]" documes

Anaiytcal MeFodoiogy doss not mquie come ¥
There are na sigrficant imunties which af e uzn calbrat .

ot ba repreduced except n b coratory. Do
rcar Bakow 100 gk, 0. 0.7 megapascals

ANALYTICAL RESUL’

Component Requested Actual Protocol Total Relative
Concantration Concentration Method Uncertainty
NOX 100.0 PPM 100.4 PPM =3 .9% NIST Traceabls

PRM 100.2 PPM @1
PPM 100.0 PPM @1

NITRIC OXIDE
SULFUR DIOXIDE

- 0.9% MIST Traceable
4% NIST Tracoatle

CARBON MONOXIDE EPM 190.2 PPM G1 0.3% NIST Traceat
CARBON [MOXIDE 000 % 7.982 % Gt
NITROGEN Balancs

CALIBRATION STANDARDS
Type Lot ID Cylinder No Concentration Uncartainty Expiration Date
C 104202308 CCT54364 9B.36 PPM NITRIC OXIDE/NITROGEN Jan D4, 2031
PRM c2a21810m APE1514048 100.18 PPM NITRIC CXIDEMITROGEN Feb 28, 2026
GMIS 2023042525 CCT54381 Agr 26, 2031
PRM 12408 0913660 Feb 17, 2023
GMIS 153400202002 EBO130037 NITROGEN Sep 20, 2025
NTRM 180102-22 KALDO3BZD R DIOXIDEMNITROGEN Mow 01, 2027
co 230601 > irl RBON MONOXIDENITROGEN Dec 08, 2028

358 % CARBON DICXIDEMITROGEN
o fhe G used in fhe assay and not part of the aralyss.

NTRM 130606-02
RM. NTRM, PRM.

May 14, 2025

ANALYTICAL EQUIPMENT
Analytical Principle Last Multipaint Calibration

HNicolet iS50 FTIR AUP2D10245 COZ FTIR 2023
SIEMENS ULTRAMATSE N1-C3-180 NDIR L 2023
50 FTIR AUFZ010245 NO FTIR 2023
0 FTIR AUFP2010245 NOZ FTIR 2023

Nicalal (550 FTIR AUP010245 502 FTIR 2023

e M

“Approved for Release Page 10f1
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THAI METEOROLOGICAL DEPARTMENT

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

Calibration Certificate

Issued by : Calibration & Test Section : Meteorological Instruments Bureau

Date of [ssee 28 April, 2025 Certifiention Mo, 302125
Page : 1 of §
Object 5 Wind Speed & Wind Direction Data Logger
Manufacturer SCARLETITECH
Type : WL-21
Mig Code : Wirgless Receiver 2301DRO024
Wind Sensor 2301070024
Customer 5 United Analyst and Engineering Consultant Co. Lid.

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

Calibration Condition @ Temperature 251 °C  Barometric Pressure 1006.7 hPa

NATIOMAL STANDARD WIND TUNNEL : Vane Angel Bench Stand Model 18112
- Micromanometer Theodor Friedrichs FCO14 Seral No, 3310118 : HOOK GAGE NO 1425

0 - 30 misac

Test Reference Number 731/241480 + Standard Valocity

: Ultrazonic Anemometar Modal DA-G50-3TV (sensor TR-80AH}
Serial Number 110730029 (sensor 120625586)

JAPAM QUALITY ASSURANCE ORGANIZATION Standard Vielocity at 0 - 20 m/
STANDARD THERMOMETER - Thaodor Friedrich : Dry No.B380/34 Wet Mo. 838594
: testo, testo B45 Serial No. 02848057 : Tharmoschneider No 918502
STANDARD BAROMETER : Digital Baromater Vaisala Type PTE220 No. V1220015

ATgial Barometer Valsala Tm?mm
Ao L 3
Calibrated by Iplmmfv\_ ‘;ig,m%%__ -
Mr, Watcharapol Subwat Mr. Plioy Promsut
|

Mechanical Engineer l

INAE

LAMTER A Y57 A ST
EOMESLIANT COUPANT LINTED

United Analyst and Engineering Consultant Co., Ltd.

3 Sol Udomsui 41,

Road, Banghok 10260

Tel, 0 2763 2828 Fax 0 2783 2600 www. com E-mail: uaed)

Test Date

: May 12,2025

MULTI-POINT GAS TEST REPORT

Equipment : Gas Analyzer (SO, Model : 43i
Manufacturer:  Thermo SCIENTIFIC Serial Number : 1180540065
| Standard Gas Concentration Dilutor Detail
Sulphur Dioxide (SO2) 42.89 PPM Manufacturer : Thermo SCIENTIFIC
Nitric Oxide (NO) 46.77 PPM Model : 146i
Methane (CHs) = PPM  Serial Number : 1180540071
Carbon Monoxide (CO) 965.9
Cylinder No. : EB01159156

Expiration Date :

Nov 06,2026

Multi-point gas test data

Reference Value (ppb) Analyx(:;bb)lsplay Difference Error | Percent Error [% Error ]
Level 1 Zero .0 .0 .00 .00 .00
Level 2 20.00% .7 .70 .70 .70
Level 3 .7 .70 .35 .35
Level 4 .5 .50 .17 .17
Level 5 . .0 .00 .00 .00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.24
:Acceptable Limit + 5%
450 int Gas Test Chart
—~ 400 4
5
g 350
g 300
& 250
S 200 7
o
g
£ 100 1667
50
0
0 50 100 150 200 250 300 350 400 450

Reference value (ppb)

Page 1o 1 naslupmuny

THAI METEOROLOGICAL DEPARTMENT

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

The

Result of Calibration

Certification Ne. 30225

28 April, 2025 Fage : 2 of §
Standard HOOK GAGE NO, 1425 | TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vacumm \"el-w_llyl Velocity Correction
misec inction M20 | mches MO | mMUSEC misec m/sec
Loo = = 10 0,00
im = ‘ 30 n.02
5.00 - 50 0.00
T.04 = | 7.0 0.04
S.02 = | 9.0 0.02
11.02 - : 1.0 0.02
13.01 - = =1 13.0 | 001
15.01 = o 150 ! 0.01
17.02 = E | 17.0 002
20,02 - = I - I 200 002
Vane Angel Bench Stand Model 18112
Young Meteorolegical Instruments
WIND DIRETION ! TESTED WIND DIRECTION
0 a
an |0
180 '
270 I

1)
Calibrated by : hﬁw

Mr. Watcharapol Subwat

Mechanical Enginesr

O <
b 0%/ '
—enanslumunu




THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Banghok 10260 Tel, 081-454-2504,0-2399-0469

THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkek 10260 Tel. 081

54-28014,0-2399-D469

The Result of Calibration The Result of Calibration
Certification No. 302/25 Certification No. 302125
28 April, 2025 Page : 3 of § 28 April, 2025 Page : 4 of §
Standard Barometer Tested Barometer Carrection Standard Barometer Tested Barometer I Correction

Pressune Prassura mbar Pressure Pressune mmHg

5,54 054 | : 754.97 755 203
1011.25 025 75850 758 0.50
101292 1013 0.08 0 0.25
1010.08 1010 0.0g a 037
1008.87 0.13 75671 029
101043 1010 043 | 75788 758 0.12
1011.39 l 1011 : 0.40
1011.06 | 1011 758.35 .35
1010.72 : 1011 0,26 .10
1010.30 1010 758 0.21
1008.81 1009 081 75742 a7 0.42
100893 10089 Q.07 756.76 a7 | 0.24
1008.35 1008 0.35 75632 756 ! 0.32
1009.89 | 1010 0.11 75748 757 | 0.48
1M0ET 1011 43 75799 58 | m
101141 l 1011 041 75862 !
123 ma 0.3 | 760,20 59
1008.75 1010 0.25 i' 757 | 037
1010.67 : 1011 | 758,06 758 | 0.06
1011.01 | 1011 0.01 | 758,42 58 | i

- =

Meragé /ﬂ:l.i By S Average e 4‘;_\

by : pa ?g — 2.
Calibrated by : ln'\P‘JﬂmT“l\ Iy PN Calibrated by : /&AL, >
’ st S ., in, & : ¥

Mr. Watcharapol Subwat

Mr. Watcharapol Subwat

Mechanical Engineer Mechanical Engineer

enaslumuny

TECHNOLOGY PROMOTION ASSOCIATION (FTHALLAND-JAPAN)

GORPORATE SERVIGES 2: EGUIPMENT CALFERATION AND TESTING SERVICES

@ 53474 PATTANAKARN ROAD SDI 18, SUANLUANG. SUANLLIANG BANGKX 10253
TELNZ 7-30-28 FAGLD-2718-8434

THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2359-0469

Y . .
The Result of Calibration Certificate of Calibration CertMo: 25CH22
Paga.: 1efd
Certification No, 302/2% Eguipment EH Meter
28 April, 2025 Page : 5 of 5 Manufacturer : Horitis
Maclel : LAQUA-PH2 0
Standard Temperature Sensor Reading Serial No. : HADFDOZE
. 1o :
, o Reading Bt ID No. : UAF.FFM DRE25E4(T T pH. 0l 54)
¢ ¢ Condition As-Received: Uscd Item
& B Received Data - LE January 2025
452 0z
Calibration Date : 03 January 2025
306 | 0.4
Reference ; DAL WG
154 16 0.6 |
e e Submitted by : Urtitcd fnalyst and Enginearing Consultant Co.btd.

3 ol Udomsuk 41, Suklurmvil Road.
Bangchak, Phrakhanong, Bangkok 10260

Ambignt Temparature : [2F 1 25 @
Relative Humlidlty : (30 + 1B) %
Calibration Pracedure ; In houst rmelhod @
- CPR-CHS by direct measurement with DC voltage
and direct it with

eertified relerere material (CRBM)
- CP-CHE by comparisen with femperature standard

Calibrated by : ‘Warakom  Lemgaglrakug

Culibrated by : }'\b‘hﬁﬁ!ﬁk

Mr. Watcharapol Subwat

Approvad by It
Approved Signatory

Mechanical Engineer £y Pomilhipps Tamayakul

{ 1 Ponpan Paipim
£ Salthip Meangmai

Issue Date : 10 January 2025

Tha ara for 4 condid probabillty of approsxdmately 5%

|13 ceIlabe ey At Be FRPrOALGRE Giag i 0 full. excent Wil Ine fio: W e
SpRruva af the tigat of €0ipeate Beontes 3 Equiptiaenl Tliicalion ard Tesln) Sandens.

tanms‘laiﬂwqu lOﬂ?ﬂ‘Shlﬂ'J‘Uﬂﬂ




Cert.No.:  25CH22
Page.: 20f3
Condition of this calibration result
1. Reference Standard Instrument

Instrument Serial No. 1D No. Cert. No. Due Date
1)Document Process Calibrator 54030049 130RC116  24E2759 25 Aug 2025
2)Ref. Standard Thermometer 4982054 110RC044 241757 14 July 2025

- This Certification is traceable to SI Throught Technology Promotion Association (Thailand - Japan)

2. Certified R Material :The results are traceable to Sl through Hach Lenge GmbH Ltd.,
Deutsche Akkreditierungsstelle, Accredited No.D-RM-15184-01-00
:The measurement results are traceable to S| through CPA chem Ltd.,
ANSI-ASQ National Accreditation Board, Accredited No. AR-1835

Buffer Solution Manufacturer Lot No. Exp. date
pH 4.008 CPA chem 1034203 27 Sep 2026
pH 7.000 Hach Lenge GmbH C03185 09 July 2026
pH 10.010 CPA chem 1034205 27 Sep 2025

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

Calibration Results
Function : mV Measurement

Performing curve by Di Process Cali at pH (4,7)(7,10)
Nominal | Standard = Uncertainty of Coverage
B Actual Reading
Unit Under Value | Voltage Measurement factor
Calibration Input
(¢mV) k
pH mv mv pH
pH Meter 4.00 177.48 177.5 4.01 0.058 2.00
S/N.: HAOF0026 7.00 0.00 0.1 7.00 0.058 2.00
7.00 0.00 0.1 7.00 0.058 2.00
10.00 -177.48 -177.3 10.01 0.058 2.00

Lanms‘l:imuqu

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)  flac-MRA

CORPORATE SERVICES 3: CAL AND TESTING
534/4 PATTANAKARN RDAD SOI 18, SUANLUANG, SUANLUANG BANGKDK 10250 oo
TEL0-2717-3000-29 FAX.0-2719-8484 CAUBRATION 0008

Certificate of Calibration

Cert.No.: 25CH496

Page.: 1 0of 3
Equipment : Conductivity Meter
Manufacturer : YSI Environmental
Model : Pro 30
Serial No. : 18K100977
ID No. : UAE.EFM.069/2562 (ENV.SCT.05/61)
Condition As-Received: Used Item
Received Date : 28 April 2025
Calibration Date : 29 April 2025
Reference : 2504-0717WSC-1
Submitted by : United Analyst and Engineering Consultant Co.,Ltd.

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

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

- CP-CH6 by direct measurement
with certified reference material (CRM)
- CP-CH8 by comparison with temperature standard

Calibrated by : Warakorn Lerngagtrakul

Approved by :
Approved Signatory
() Chakrit Waewwanjua
() Ponpan Paipim
(V/) Saithip Meangmai

Issue Date : 30 April 2025

The U inties are for a confid probability of approximately 95%

This certificate may not ba reproduced other than in full, except with the priar writtan
Approval of the head of Corparate Services 3 : Equipment Calibration and Testing Senacas.

tanms‘laimuqu

Cert.No.: 25CH22

Page.. 30f3
Calibration Results
Function : pH Measurement
Performing three buffers standard curve by using buffer nominal pH (4,7)(7,10)
Unit Under Standard pH Actual pH | Actual mV | Uncertainty of | Coverage
Calibration Buffer Solution Reading Reading [pH Measurement| factor
(mv) #) k
pH Electrode 4.008 4.01 186.1 0.0071 2.00
SIN.: - 7.000 7.00 10.2 0.0095 2.00
7.000 7.00 10.0 0.0095 2.00
10.010 10.01 -164.3 0.0092 2.00
Function : Temperature Measurement
(*) Without adjustment
This i was with Temp Probe;
- Model : N
- Serial No. : -
Dimension of probe
- Length : 104 mm.
- Diameter : 16 mm.
- Immersion Depth : 90 mm.
Calibrati uuc* Error Uncertainty of | Coverage
Point Temperature Reading measurement factor
(°c) (°c) (*c) (°c) (x°C) k
15.0 15.002 15.0 -0.002 0.13 2.00
30.0 30.002 30.0 -0.002 0.13 2.00
45.0 45.004 45.0 -0.004 0.13 2.00

Remark - UUC* = Unit Under Calibration

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

-o0o-
'
enanslupmuny
Cert.No.: 25CH496
Page.: 2 of 3
Condition of this result of calibration
1. Reference Standard Instrument :-
Instrument Serial No. D No. Certificate No. Due date
1) Thermometer 1963878  130RC095 241995 09 Sep 2025
2) Ref. Std.Thermometer 4982054  110RC044 241757 14 July 2025

- This Certification is traceable to S| Throught Technology Promotion Association (Thailand - Japan)
2. Certified Reference Materials :-
- Conductivity calibration solution, CPA chem Ltd., The measurement results are traceable to S|
through CPA chem Ltd., ANSI-ASQ National Accreditation Board, Accredited No. AR-1835

Conductivity Solution Manufacturer Lot No. Exp. date
1412.9 pSicm CPA Chem 1005307 15 June 2025
12.881 mS/cm CPA Chem 1005308 15 June 2025

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

Calibration results

Function : Conductivity Measurement

(*) After Adjustment at 1412.9 pS/cm
Conductivity Electrode Serial No.: 22E100218

Standard Before Adjustment After Adjustment Uncertainty Coverage
Conductivity UUC* Reading UUC* Reading of Measurement factor

Solution (%) k
1412.9 uS/cm 1406 pS/cm 1413 pS/cm 9.2 pS/cm 2.00
12.881 mS/cm 12.84 mS/cm 12.88 mS/cm 0.086 mS/cm 2.00

Remark : - UUC* = Unit Under Calibration

I.Oﬂ?ﬂi‘hiﬂ'lllﬂﬂ




Cert.No.: 25CH496
Page.: 3 0f 3

Calibration Results
Function : Temperature Measurement

This equipment was connected with Temperature Probe;
- Model : PRO 30 COND-T
- Serial No. : 22E100218

Dimension of probe;

- Length : 8 mm
- Diameter : 2 mm
- Immersion Depth : 90 mm

Calibration Result : Without adjustment

Calibration Standard uuc Eron Uncertainty of | Coverage
Point Temperature Reading Measurement factor
(°c) (°c) (°c) (°c) (£°C) k

15.0 15.003 15.0 -0.003 0.13 2.00
30.0 30.004 30.0 -0.004 0.13 2.00
45.0 45.002 45.0 -0.003 0.13 2.00

Remark : - UUC* = Unit Under Calibration

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

-o0o-
[
enansluemuay
Cert.No.: 25CH61
Page.: 2 of 2

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

Instruments Serial No. ID No. Certificate No. Due Date
1) Thermometer 9549224 130RC003 241426 24 Apr 2025
2) Thermo-Hygrograph 1103328 130EC010 24H1372 12 June 2025

- This Certification is traceable to S| Throught Technology Promotion Association (Thailand - Japan)

2. Reference Standard Material :
- Sodium chloride solution, solution, Eutech Instruments Pte Ltd., The measurement results are traceable to SI
through ThermoFisher Scientific Water and Lab Products.
- Calibrated Total Dissolved Solids solution temperature controlled by Water bath at (25 + 0.1) °C
- Sodium chloride solution has been prepared dilution from

Material Manufacturer Lot No. Exp. Date
25 ppt Eutech 133/01 31 Mar 2026
3. This certificate is valid only to the item calibrated on date and place of calibration.
Calibration results (*) Without Adjustment
Probe Serial No. : 18L100008
Standard " N Uncertainty Coverage
NaCl Solution LCr Resciy of Measurement factor
(*) k
2.50 ppt 2.3 ppt 0.063 ppt 2.00
5.00 ppt 4.8 ppt 0.077 ppt 2.00
10.00 ppt 9.9 ppt 0.13 ppt 2.00
Remark: - UUC* = Unit Under Calibration
- ppt = ppt of NaCl
- ppt = Parts per Thousand
The reported uncertainty of measurement was based on a L inty iplied by a g

factor K, providing a level of confidence of approximately 95 %.

-o0o-
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TEL.0-2717-3000-29 FAX.0-2719-8484

Certificate of Calibration

Equipment :
Manufacturer :

Model :

Serial No. :

ID No. :

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

Submitted by :

Ambient Temperature :
Relative Humidity :
Calibration Procedure:

Calibrated by :

Approved by :

() Pornthippa Tameyakul
() Ponpan Paipim

(V) Saithip Meangmai

Issue Date :

Salinity Meter

YSI Environmental
Pro 30
178101802

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD S01 18, SUANLUANG, SUANLUANG BANGKOK 10250

Cert.No.: 25CH61
Page.: 1 of 2

UAE.EFM.122/2560(ENV.SCT. 02/60)

Used Item

14 January 2025
15 January 2025
2501-0472WSC-2

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

Bangchak, Phrakhanong, Bangkok

(25:25) °C
(65 + 15) %

10260

In - house method : Direct measurement

by using Sodium Chloride Solution

Walalak Sirithean

Approved Signatory

17 January 2025

The Uncertainties are for a confidence probability of approximately 95%

This certiicate may nat be reproduced other than in full, except with the prior written
Agpeowal of the head of Calibeation and Testing Equipment Services.

Lanms‘l:imuqu




List of Instrument Certificates for Environmental Quality Analysis

No. | Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Pate of Due date of
No. Calibration Calibration*
1 |Gas Chromatography - BENZENE Agilent 8890 / CN1945A066 Agilent Technologies Preventive Maintenance 27/5/2024 26/5/2025
Mass Spectrometry ETHYLBENZENE Technologies,Inc. (Thailand).Co.,Ltd. Checklist
(GC/MS) TOLUENE (USA)
TOTAL XYLENES
Due Date of Calibration* : Based on the annual calibration plan. At least 1 time per year.
United Analyst and Engineering Consultant Co., Ltd. (UAE) Certificate Page 1 of 1
Certified Laboratory ISO/IEC 17025
List of Instrument Certificates for Environmental Quality Analysis
No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Pate of Due date of
No. Calibration Calibration*
1 [Atomic Absorption CADMIUM Agilent Technologies AA240FS / MY13160001 Agilent Technologies Preventive Maintenance 30/1/2025 29/1/2026
Spectrometer COPPER (Thailand) Co.,Ltd. Checklist
IRON
LEAD
MANGANESE
NICKEL
TOTAL CHROMIUM
TOTAL MERCURY
ZINC
2 |Atomic Absorption ARSENIC Perkin Elmer PinAAcle 900F / PFB20031902 Perkin Elmer Co.,Ltd. WO-02787590 14/5/2024 13/5/2025
Spectrometer SELENIUM
3 |Analytical Balance TPH Mettler Toledo AB204-S/FACT / 1129361010 Technology Promotion 24MM292 11/5/2024 10/5/2025
Association (Thailand-Japan)
4 |Analytical Balance TOTAL DISSOLVED SOLIDS Mettler Toledo XSR205DU / 210685394 National Food 2502226-002-01 20/3/2025 19/3/2026
Institute, Ministry of Industry,
Thailand
5 |Analytical Balance TOTAL SUSPENDED SOLIDS Mettler Toledo XSR205DU / C009071872 National Food 2502226-001-01 20/3/2025 19/3/2026
Institute, Ministry of Industry,
Thailand
6 |SCT Meter CONDUCTIVITY (umhos/crm) Horiba LAQUA-EC210 / HC9LO015 Technology Promotion 25CH245 26/2/2025 25/2/2026
Association (Thailand-Japan)

United Analyst and Engineering Consultant Co,, Ltd. (UAE)
Certified Laboratory I1SO/IEC 17025

Certificate Page 1 of 3




List of Instrument Certificates for Environmental Quality Analysis

No. | Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Pate of Due date of
No. Calibration Calibration*
7 |Gas 1-METHYLNAPHTHALENE (DRY Bruker 450GC / BR1201M099 Thai Unique Co.,Ltd SV2407/21898 16/7/2024 15/7/2025
Chromatography/Mass WEIGHT)
Spectrometer 2-METHYLNAPHTHALENE (DRY
WEIGHT)
ACENAPHTHENE (DRY WEIGHT)
ACENAPHTHYLENE (DRY
WEIGHT)
ANTHRACENE (DRY WEIGHT)
BENZ(a)ANTHRACENE (DRY
WEIGHT)
BENZO(a)PYRENE (DRY WEIGHT)
BENZO(b)FLUORANTHENE (DRY
WEIGHT)
BENZO(ghi)PERYLENE (DRY
WEIGHT)
BENZO(K)FLUORANTHENE (DRY
WEIGHT)
CHRYSENE (DRY WEIGHT)
DIBENZ(ah)ANTHRACENE (DRY
WEIGHT)
FLUORANTHENE (DRY WEIGHT)
FLUORENE (DRY WEIGHT)
INDENO(123-cd)PYRENE (DRY
WEIGHT)
NAPHTHALENE (DRY WEIGHT)
PHENANTHRENE (DRY WEIGHT)
PYRENE (DRY WEIGHT)
8 |Mercury Analyzer MERCURY NIC. Japan RA-4500 / 17780278 Coax Group Corporation Ltd. Preventive Maintenance 9/7/2024 8/7/2025
TOTAL MERCURY Report
9  |Hot Air Oven TOTAL DISSOLVED SOLIDS Memmert UF55 / B212.0411 Technology Promotion 25TM579 19/3/2025 18/3/2026
TOTAL SUSPENDED SOLIDS Association (Thailand-Japan)
United Analyst and Engineering Consultant Co., Ltd. (UAE) Certificate Page 2 of 3
Certified Laboratory ISO/IEC 17025
List of Instrument Certificates for Environmental Quality Analysis
No. | Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Pate of Due date of
No. Calibration Calibration*
10 [Inductively Coupled BARIUM Agilent 5110 VDV(G8015AA) / MY18030001 Agilent Technologies Preventive Maintenance 4/11/2024 3/11/2025
Plasma- Optical Technologies, USA (Thailand) Co.,Ltd. Checklist
Emission
Spectrometer(ICP-OES)
11 [pH Meter pH Horiba LAQUA-PH210 / HA9MO0047 technology promotion 25CH354 20/3/2025 18/3/2026
association (thailand-japan
12 |pH Meter pH Horiba LAQUA-PH210 / HAOA0006 technology promotion 24CH724 19/6/2024 17/6/2025
association (thailand-japan
13 |pH Meter and pH pH Mettler Toledo pH S20 SevenEasyTM / National Food Institute 2501844-001-01 24/2/2025 23/2/2026
Electrode 1231155210 Ministry of Industry, Thailand
14 [UV-VIS SULPHATE Hitachi U-2900 / 21E22-009 DQE Services Co.,Ltd. SP25-001 3/1/2025 2/1/2026
Spectrophotometer

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

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

Certified Laboratory ISO/IEC 17025

Certificate Page 3 of 3




Agilent
CrossLab
From lasight to Qutmme

Agilent Preventive Maintenance Services

Agilent GCMS
Preventive Maintenance

Agilent Preventive Maintenance provides factory recommended service for your analytical
instruments to assure reliable operation and the accuracy of your results

Delivered by highly trained and certified service engineers using genuine Agilent parts and
supplies, Agilent Preventive Maintenance provides what you need to reduce unplanned downtime
and keep your systems operating at their peak performance.

This checklist is used as a guide for completing the preventive maintenance tasks. A signed copy
of this checklist is provided for your records.

wenanslueaunu

Agilent
Agilent GEMS Preventive Maintenance Checklist CrDSSLab
Fram Insight to Duiceme
« Complete the relevant checkboxes in the checklist using either a "X or tick mark "™,

» Check “Service not applicable” check boxes to indicate services/tasks not delivered, as
appropriate.

« Complete the Preventive Maintenance senvices in order by sections: Review, System Checks,
Pump maintenance, Cleaning System and Filters, then System Post Check.

o Thetasks in each section may be completed in the most logical order relevant to
the systern. Complete the Service Review section together with the customer,

« Complete the figlds for page numbers at the foot of each selected page

»  Add relevant page numbers to selected pages and complete the total number of pages field in
the Service Verification section

« Complete Signature Page and attach Signature Page to Service Order.

Additional Instruction Notes

« Preventive maintenance is a factory recommended procedure designed to reduce the
likelihood of electromechanical failures. Failure to perform preventive maintenance may
reduce the long-term reliability of certain instruments and systemns. Two preventative
maintenances (PMs) per year are recommended, the Major PM Service will be performed
annually with an Interim PM performed & months after the Major PM.

Definition of the Task/Recommended items within the document

Task Recommended

Yes Mo Interim  Major  As Needed
.._;( Yes selectad means that the task was done or the
part was required

e Mo selected means that the task was not done or
the part was net required

o Interim selected means that this task is
recommendad ta be done at &-month intervals

Major selected means that this task is

v recommended to be done yearly; if the customer
wiould like & service to be done at the &-manth
interval then the service could be purchased

As needed selected means that the task was
v dong, or the part was used as nesded. For

example, there cauld be two types of filters that

could be used, and this was the ane selected.

Revision: A.05, lasued July 2023 3 e
DE Number DE4BS26731 Fage al'[
@ Aglilent Technologies, Inc. 2023

wenanslueaunu

- Agilent

Agilent

Agilant
Agikent GCMS Preventive Maintenance Chackist CrOSS Lab

From insight 1o Dutcome:

Introduction
D
Type Model
50 5973 Series MSD
80 5075 Serles MSD
a0 5077 Series MED
0 7000 Series MS/MS.
1a 7010 Series MS/MS
aToF 7200 Serias GTOF
aToe 7250 Series QTOF

Customer Information
+ Customers should provide all necessary operating supplies upon request of the engineer,

»  Acustomer representative should be available to the engineer while perfnrrnlng the preventive
maintenance procedures, Customers are for regular mair e and are
encouraged to observe the service representative.

« Any parts not included in the Parts Lists section of this document are not part of the
recommendad Preventive Maintenance service nor are they Included in the price of this
senvice,

« If & systern requires the use of extra or special procedures and/or parts for the maintenance
service, then these must be ordered separately and charged as a repair, which may incur
additional costs

Customer Responsibilities

Customers should ensure that all necessary operating supplies, consumables, and usage-
dependent items such as gases, vials, syringes, calibrant solution and solvents required for
successful preventive maintenance are available. A custorner repr Ive should be availabk
while the preventive maintenance is being performed.

Revision: A 05, lssued July 2023 2
DE Number DE49526731 roge Lot 10
@ Agilent Technologies, Inc. 2023

Agilent

g
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Agilent
Agilent GCMS Preventive Maintenance Checkdst CroéSLab

From Insight 1 Osteome:
Important notice for customers

The should lete the following before the Support Provider arrives on site:

Q  Perform an autotune and retain the printed tune report just pricr to the start of the PM to verify
performance of the equipment.

Note: it is recommended to have the run the and tune evaluation prior to
the PM and then start the vent cycle so that the instrument will be ready for the service
representative.

Important Customer Web Links

« Toaccess Agilent training and education, visit httpufwww agilent com/cherm/iraining te leam
about training options, which include online, classroom and onsite delivery. A training
specialist can work directly with you to help determine your best aptions,

* Toaccess the Agilent Resource Center web page, visit hitps://www.agilent.corm/en-
us/agilentresources. The following information topics are available:

+  Sample Prep and Containment

* Chemical Standards

+  Analysis

*  Service and Suppon

+  Application Workflows

= The Agilent Community is an excellent place to get answers, collaborate with others about

applications and Agilent products, and find in-depth docurments and videos relevant to Agilent
technologies. Visit https.//community.agilent. com/welcome

» Videos about specific preparation requirements for your instrument can be found by
searching the Agilent YouTube channel at https./fwww youtube comy/user/agilent

» Need to place a service call? Flexible Repair Options | Agilent

Service Engineer's Responsibilities

» Contact the customer and ensure that all necessary supplies are available before the
preventive maintenance visit.

» Only select those pages that relate to the system or module being serviced.

+ Complete empty figlds with the relevant information.

Revigion: A 05, issued: July 2023 0
DE Murmber DEABS26731 Pwe_g'_arﬁ -...:
@ Agier Technologies, Inc. 2023 »
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Agilent
Agilent GCMS Praventive Maintanance Checklist Crd gnS La b

From lesight 10 Oucoma

Instrument Maintenance

Select the appropriate service to be performed.

O Interim Preventive Maintenance (when available, is typically 6 months or at the request of the
customer)

=g Major Preventive Maintenance (Yearly)
O Enhanced Preventive Maintenance (when available, is provided "As needed”)

System Information

@ Theck this box if an instrument configuration report is attached instead of completing the
table.

Instrument System Name and ID (29 MO3T
Instrument System Site and Location Uhite/ ffm."ljf/;f/ﬁa{@,}umé /56‘5’5

| List System Compenent Product Mumbers List the Serial Numbers of u:h Cornpon-em |
. GYOTISR 5 iog Moz7

oo B oW oM

Preparation

& Discuss any specific issues with the customer before starting.

B Review the instrument logbook for recorded problems and comments.

&1 Save instrument cantrol settings before starting the procedure,

& Perform a general inspection of the system for cleanliness.

& Check for proper installation of parts, assemblies, sensors etc.

& Check systern for required installation of components and implementation of Service Notes

& Check firmware version(s). Updating 1o the most current versions is strongly recommended,
Werify with the customer before updating.

Revision A0S, Issued: July 2083 s ./
DE Mumber DEABS26731 page B ot 1O
® Agilent Technologies, Inc. 2023

Agilent

.
enanslumunu
Agilent
Agllent GEMS Preventive Maintenance Checklist CI’OSSLab
From ingight 1o Dutzome:
YesfNo O O Wet Mechanical vacuum pumps
Fd0 2 @ Discuss with custormer the need for mare frequent oil changes if the oil is diny
Q0 B ® Don't use mést fiers with Chemical lonization.
] Perform anti-sUckoack valve (251, Power on Unil sice plate 15 held ciosed, pawer ofl end
check that side plete holds dosed. Visually confirm that ne oil reburns up vacuum hose.

Interim / Major Preventive Maintenance — Dry Mechanical vacuum pumps
- Diaphragm
PT Service Not Applicable

YesiNo O O [Dry Mechanical vacuum pumps - Diaphragm
Yes/No Interlm/Major | Description

oo =] =] Check for evidence of poar vacuurm = Turba power demand, poor manifold vacuur, el
oo B ®& Clear air flow paths of dust.

oo 8 2 If vacuum i poor, then replace the diaphragm pump.

oo B [=] Parform ant-suckback valee test. Power on untl side plate is held closed, power off and

check that side plate holds closed.

Interim / Major Preventive Maintenance — Dry Mechanical vacuum pumps
- Scroll

#7 Service Not Applicable

Yes/No O 0O Dry Mechanical vacuumn pumps - Scroll
Yes/No Interim/Major | Description

oo 8 @& Reptace the tips seal on the IDF pump,
oo [=]

]

Check for evidence of poor vacuum — Rough vac pressure, urba power dermand, pooe
manifold vacuum, e,

(=] Replace the Exhaust Filter if required.

] ﬁgummmrm need for more frequent changes, I needed
-] Inform customer that pumg gas ballast should be instaBed all the time.
=] Parfarm anti-suckback valve test. Power on until side plate is hekd cloged, power off and

check that side plate holds closed

o o o o

O o o g
® 8 6 8

Revision: ADS, kssued: July 2003
DE Murmber DEABS26731 Pq-_Zuf_@
@ Agilens Tachnalogins, inc. 2023
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Agilent
Agilent GOMS Preventive Maintenance Checklist CI’OSSLab

Frem lnsight 16 Dutcoma

Preventive Maintenance Procedures
O Service Not Applicable

Interim / Major Preventive Maintenance — GCMS

Yes/Mo Interim/Major | Description
Perform general nspection of systemn far cleaniness

Discuss ary prablems the customer is having with the instrument

Review customer miail records and exclude on recently senviced itemns

Review the most recent autotune report. This will give a starting point for eveluating spectral
pesks, beselne noise, pesk shape, mas i and rasolution.

Interim / Major Preventive Maintenance - System Checks

[0 Service Mot Applicable

!

Yas/Mo Interim/Major | Description s
& O [~ erify that calibration peaks were seen prior 1o starting the PM

o B & ent the instrurment
B0 B @8 Inspect vacuurn hoses, pumg, exhaust whing, and power cords for excessive wear.
=20 B B Visually inspect calibrant levels — PFTBA PFOTE (if appl.), IRM (if appl). Refill if available,
o0 B @ Lok for any abviows external damage or problems

o @ ®& Clean air intake(s). Cosmetic cover(s) may need to be remaved

5] [= ] erify system line voltage meets instrument specifications:  Yes @-"No O
|E| 2 B @ Far Hydrolnart systerns, verify customer is running hydrogen: Yes O Mo O
Interim / Major Preventive Mail e — Wet Mechanical vacuum pumps

[ Service Mot Applicable

YesiNo O O ‘Wet Mechanical vacuum pumps
Yes/No Interim/Major | Description

o B @
o o @ GC/MS S0 with diffusion pumg; drain and replace diffusion pumg ol
o =] 8 Drain and replace mechanical pump oil,

o8 B ® Replace Oil Mist Filter if appheable.

Check for evidence of oil leakage. Check pumg gasket for leakage

Renigicn: A0, lssued: July 2023 A
DE Mumber DE48526731 page £ ot/ .
@ Agilent Technalogies, inc. 2023

Agilent
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Agilent
Agilent GCMS Prevenitive Maintenance Checklist CrOSS Lab

Fram Invsgh 1o Durcnme
Interim / Major Preventive Maintenance - Cleaning System and Filters

[J Service Mot Applicable

Cleaning Systemn and Filters
|Yes/No Interim/Major | Description
Fans.
@0 @ = lﬁen\we dust fram fans and vent covers.
g o =) a Werify fans are functional and that there is encugh space around the

instrument for proper cogling.
Source cleaning (all sources except Hydrolnert)

s i QOpen analyzer and remove the source.

(=g} o = Disassemble, Clean, Re-assemible source. (7200, elso, remove and clean
entrance lens)
=0 0 a Fe-inatall source and close analyzer
Hydrolnert Source

Source NOT to be abragively cleaned. No cleaning required at PM. If a
decreasa in performance is observed, recommend to the customer that
filaments, insulators (repeller and extractar), exractor lens, and repeller lens
may need to be replaced to restore performance. Hydrolnert source should
it be run with heliurm carries

Filters
oE 0 @ Replace RMSH-2 Helium gas filter (colision call gas) - if applicable
o o & Replace RMSN-2 Nitrogen gas filter (callision cell ges) — if applicable.
o O @ REPI_aDe RMSHY-Z Hydrogen gas filter (Hydralnert and JetClean) — if
oe o ®

CP17973 - Gas Clean GS/MS Fitter (for He, N2 or HZ carrier) — if required

ST 5190-3071 ~ Methane Gas Filler (C1 systems) — if applicable
Guidance: Gas filters need to be changed only if required (le ndicating traps show colar change, o if Big Universal Trap
are approaching saturation based on time installed or number of gas cyinders changed for that trap)

Revision: A0S, Issued: July 2023
DE Numbsr DE48S25731 page £ ot 2
@ Agilent Technclogies, Inc. 2023
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Agilent
Agilent GEMS Preventive Maintenance Checklist C f O SS I_ ah

From Insigh ta Duesma

Interim / Major Preventive Maintenance — System Post Check

[ Service Not Applicable

| sSystem post-check
[Wes/No Interim/Major | Description
0 B @ Pump system back oown, Wail unt e stability has bes
[B O ®© & |venfy system vacoum reading = gauge controller
| O & © |LeskCheck
0 @ @ erify system in manual tune
g0 @ & Compare against previous tune file repon(s)
a0 o [5] Change to Tune and verily that all termperatures, pressures, an:l"g;ls flows reach methad sat
_ i paints
& o = B Check manually that you have calibration pesks
O @ @ | Autotne Performed

Guidance: If the PM Service is performed prior to a qualification sendce, then use the qualification procedure as a guide

for final instrurnent setup and checkout

Service Review

&~ Attach available reports/printouts of all tests to this documentation

L&~ Record the Preventive Maintenance service activity in the customer's records/logbook.

[ Record the PM event in the Smart Alerts logback, if applicable.

=" Update/reset instrument maintenance counters as appropriate.

B Affix the PM sticker to the system or instrument logbook based on the customer's request

B Complete the Service Engineer Comments section if there are additional cormme

T Review this service, parts replaced, and test results obtained with the customer

O Ifthe instrument firmware was updated, record the details of the change in the Service
Engineer's Comments box. Systems in a compliant environment may need additional
documentation,

‘Z'I/Ccmplete Signature Page and attach Signature Page to Service Order,

Test Results

| Test Descrlptlon Expected Test Result Actual Test Result

walliaih - Agilent

wenanslueaunu

CréssLab

Feom knsight 1o Ciacime

Agilent CrossLab Start Up Services
Agilent 8890 Gas Chromatograph
Preventive Maintenance Checklist

Agilent Preventive Malntenance provides factory recommended service for your analytical instruments to assure
reliable operation and the accuracy of your results.

l)EIlverE:I. by hughiytralned and certified 5erwae engineers using genuine Agilent parts and supplies, Agilent

provides ything you need to reduce unplanned downtime and keep your systems
operatlng at their peak. This checklist will he completed at the end of the service and provided to you as a record
of the preventive maintenance aclivities,

- Agilent
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Signature Page

Service Engineer Comments (optional)

If there are any specific points you wish to note as part of performing the service review or
ather itemns of interest for the custamer, please write in this box.

Service Verification

Service Regs umber: Date of Senvice Completion
{00¢7 90735 27 ’fjf’ 200¢
Service Engineer Name Customer MNal
e S e
Service Engineer Signature: I::n.alnumﬁr of pj rc., in this document
o
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o F Mumber DE4852
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Introduction

Customer Information

= Customers should provide all necessary operating supplies upen request of the engineer.

= Acustomer representative should be avallable to the engineer while performing the preventive
maintenance procedures,

= Any parts, not Included inthe Pans Lists section of this document, are not part of the

service, nor are they included in the price of this zervice.

+  If a systern requires the use of extra or special procedures and/or parts for the maintenance
service, then these must be ordered separately and charged as a repair, which may incur
additional costs.

Important Custormer Web Links

«  For more information about Agitent Technologies ssrmm please wisit our wehsue using Ihe
following URL: http:/fwww.agilent.com/en-us/p pai

= The Agllent Community |s an excellent place to get answers, collaborate with others about
aDpllcauuns and Agilent products, and find in-depth documents and videos relevant to Agilent
Visit https ity.agilent

= Toaccess Agilent University, visit http-//www.agilent i ity/ to learn about
training options, which include online, classroom and onsite delivery. A training specialist can work
directly with you to help determine your best opticns,

= Auseful Agllent Resource Center web page is avallable, which Includes short videos on maintenance,
quick lists of consumahbles for new instruments, and other valuable information. Check out the
Resource Page here: hittps://www.agilent.com/en-us/agilentresources.

+ Need technical support, FAQs, supplies? - visit our Support Home page
http:/fwww.agllent.com/search/support.

= Videos about specific p for your
Agitent YouTube :hanne\ at hitps:, .n’.fwww youtube com/user/agilent.

can be found by searching the

Revision: 2.03, |ssued: May 172024
Agile Document Number: D001 3610
DE number. 44166.7507222222
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Service Engineer's Responsibilities

= Contact the customer and ensure that all necessary supplies are available before the preventive
maintenance visit.

= Only select those pages that relate to the system or module being serviced,

« Complete empty fields with the relevant Information,

* Complete the relevant checkboxes in the checklist using either a "X" or tick mark *«".

= Check "Section not applicable” check boxes 1o Indicate services/tasks not delivered, as appropriate.
= Complete the Preventive Maintenance service in the order of the tasks listed.

= Complete the Service Review section together with the customer,

»  Complete the fields for page numbers at the foot of each selected page

= Complete the total number of pages field in the Service Completion section

»  Ask the customer to sign the Service D section the s and your sig
Additional Instruction Notes
+  Check for any active service notes for this unit, If there are any i "Safety” or

Recommended” Service notes, plan to implement the changes on this unit before doing any
qualification service,

= Do net implement firmware updates, unless you get approval from the customer and are sure that
they are compatible with the Instrument contrel software.

Revision: 2,03, ssued: May 1% 2024
Agile Document Number DO013610
DE nurnber: 44166.7597222222
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Preventive Maintenance Procedure

Clean and inspect GC.

& Unplug power cord from the power source.

B Open GC covers and vacuum/remove any dust/debris, Pay particular attention to cooling fans.

& Inspect internal connectors for proper contact and placement.

@& Reconnect Power to the GC. Power the GC on and verify the power on self-test passed.

@ Verify oven motor spins freely and turns on with the oven door closed; off when the door is opened.
@ Verify operation of all ather fans - the inlet and EPC cocling fans.

@ Verify oven intake/outlet flap assembly is operating smoothly while heating and cooling the oven

Inlet and detector consumable replacement

& Replace the split vent trap cartridge filter using the Maintenance procedure from either the Browser
User interfaces on units with these inlets: Split/Splitless Capillary (S5L), Multi-Mode Inlet (MM},
Programmed Temperature Vaporizer (PTV), Volatiles Interface (VI).

& If the inlet system is used in Split Mode with viscous samples, inspect and clean the split vent tube on
the inlet and flush or replace the tubing between the inlet and the split vent trap.

O For the inlets installed, perform inlet mai using the Mais p dure from the
Browser User interfaces. Record the results. (Leak and Restriction Test)

O If the GC includes a Flame lonization Detecter (FID), replace the jet. If the ignitor shows any buildup of
sample or corrosion, replace the ignitor. Examine the FID collector and castle assemblies for

cor =cleanas Y.

Zero Sensors and Leak test

& Zero all pressure sensors using the Browser interface.
@ Perform inket pressure decay test(s) from the diagnostics screen an the Browser User interface,
Record if test passed or failed in the results table.

Note: If the PM is dene in preparation for an Operational Qualification, then the pressure decay test
defined within that protocol can be used for the PM.

Revigion: 2.03, Issued: May 1% 2024
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System Information

O Check this box if an instrument configuration report is attached instead of completing the table
below.

Instrument System Name and ID 0/%@?54&%
S il st ed Zryienrsy (G

| List the Serial Numbers of each
List System Component Product Numbers c:mmm‘ umaers

L 6¥544 227227

10.

Preparation

@ Discuss any specific issues with the customer before starting.

& Review the i logbook for ded p and

2 Save instrument control settings before starting the procedure.

@ Perform a general inspection of the system for cleanliness.

@ Check for proper installation of parts, assemblies, sensors etc,

B Check system for required Installation of components, settings as defined by current Service Notes,

@ Check for required firmware updates and verify with customers if they would like them installed.

& Before starting the following procedures, record the Detector Signal Output(s) in the results table, IF
the GC is turned OFF or in a service mode, comparing the detector outputs before and after the
service is not possible.

Revision: 2.03, lssued: May 1% 2024
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ALS Maintenance

@ Section NOT applicable

O Check all cabling and configuration settings between GC, tray, and Injectors.
O Vacuum or remove any dust, especially arcund fans,

O Check aperation of all fans.

0 Check syringe for smooth plunger operation,

O Check for smooth operation of the needle support - clean if necessary

Restore Instrument

@ Restore the normal eperating conditions or customer method using the Browser interface or Data
System.

BT Purge the system with carrier flow for 15 minutes

1" Bake out the system, then restore the normal operating cenditions

& After equilibration, check and record the post PM detector signal cutput values.
Results should ke similar or lower than the detector autputs recorded prior to PM.

O Perform a chemical checkout. If this is a routine PM, inject the customer's sample using the ALS if
applicable. This will act as a final checkout of beth the ALS and the GC.

Note: 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,

Revigion: 2.03, Issued: May 1% 2024
Agile Document Nurmber: DO013&10
DE number. 44166.7547222222
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Signature Page
Service Review

O Attach available reports/printouts of all tests to this documentation.

@ Record the Preventive Maintenance service activity in the customer's records/logbook.

& Update/reset i counters as

& Affix the PM sticker to the system or instrument logbook based on the customer's request.
Complete the Service Engineer Comments section if there are additional comments.
Review with the customer this service, parts replaced, and test results obtained.

QO  Ifthe instrument firmware was updated, record the details of the change in the Service Engineer's
C: box or if Y, in the 's |0 records

O Supply the customer with a copy of the Smart Alerts flyer.

Describe Smart Alerts to the customer.

O Install Smart Alerts if requested.

o

PM Test Results Table

Test description Before PM Service | After PM Service
Front detector output A /A
Back detector output ;V/;q /V/ﬁ
AUX 1 detecter output N/A N/
AUX 2 detector output N/ﬁ ﬁ/&
Test description Ex| test result | Actual test result
Leak and Restriction Test after front inlet Pass P
maintenance %
Leak and Restriction Test after back inlet m
maintenance e ”A W/A
Leak and Restriction Test after front inlet Split Vent Pass I,(')
Trap replacement Ass
Leak and Restriction Test after back inlet Split Vent \r%—.
Trap replacement i "V%q /Vé
Frant inlet pressure decay test Pass Pas;
Back inlet pressure decay test -\"D”?://V/A /V/ﬁ‘

o

¥
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Do not include this section/page in the published, customer-facing PDF version.

This page is only relevant for Agilent source control purp and is NOT
intended for customer viewing, Refer 1o the SPIFPM checklist Authoring Guide for mare information.

Document Control Logs

Revision Log
Revision Date Author ‘Reason for update
Revision of | Date of Author of Author to describe main features/changes made
document issuance document for this specific revision
1.00 02-Jan-2019 | Dave McKenica Initial Release
200 30-Dec-2020 | Gary Boardman Updated New Template and terminology change:
Familiarization to Introduction.
Create New Agile Document Number: DOO07039
Approval Log
Revision Approves Title of approver
Add revision | Add approver name here Add approver's function or title here
number
1.00 Suneetha Tippireddy GC and GCMS Product Support Manager
200 Josh Roark GC and GCMS Product Support Manager

Designated Evaluation Log

Revision Designated Evaluator (DE) Title of DE DE Number
Add revision | Add name Add function or title | Add DE number here
number
.00 Michael Zumwalt CrossLab Start Up 44166.7597222222
Services Application
Consulting Lead
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PM Parts List Table
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Mate: The following kits are recommended for capillary and purged packed inlets, I this is a general PM

and the has a prefs set of bles, you may use the customer's consumables.
Product or
model# where Quantity
Part Part number used
SSL Capillary Inlet PM kit, Splitless 5188-6497 8890 GC —
8890 GC ¥
SSL Capillary Inlet PM kit, Split 5188-6496
S50 Capillary Ultra Inert Inlet Gold Seal 8890 GC
with Washer 5190-6144 /V/.q
SSL Capillary Ultra Inert Inet Splitless 8890 GC
Liner - Single taper with Glass Wool 5190-2203 "1"7?}
SSL Capillary Ultra Inert Inlet Low B390 GC
Pressure Drop Split Liner - with Glass Wﬂ
Waoel 5190-2295
8890 GC
PP Inlet PM kit 5186-6408 %)
Split vent trap PM kit, single cartridge 8890 GC
(for MMI, PTV & VI) 5188-6495 MA
8890 GC
MMI Cleaning Kit 63510-60820 /p
P 8890 GC M, /
PTV Septumless Head Rebuild Kit 5182.9747 A
8890 GC
PTV Septumless Head Teflon Guide 5182-9748 %
Igniter (glow plug) assembly with O- 8890 GG .-"\!/
ring 19231-60680 A
B890 GC A /
FID Collector Rebuild/Cleaning Kit G1531-67000 fas
8890 GC ) /
FID Collector Replacement Kit G1531-67001 A
8890 GC
Standard .011-inch FID Jet 5200-0176 /V/J'
Universal .018-inch FID Jet 5200-0177 BE90 GC ;"V/4
7
FPD Ignitor Assy 19256-60800 8890 GC 4//,-
Revision: 2.03, |ssued: May 1 2024 .
Agile Document Number: DO 3610 5 o
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Service Engineer Comments

From b1 Dot

If there are any specific points you wish to note as pan of performing the service or other ftems of
interest for the customer, please write include them in this box.

Service Completion

Agilent sig

Sarvice request numbe; 40057 J0785 Date service leted 4—95’/@/@5{
Lo
eI Customer si
Total number of pages in this d el /9!‘.;:1?-
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Agilent 55 240 280 Series Atomic Absorption
Spectroscopy Systemns

Preventive Maintenance Checklist

Agilent Preventive Maintenance provides factory recommended service for your analytical
systems to assure reliable operation and the accuracy of your results,

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. This checklist will be completed at the
end of the service and provided to you as a record of the installation,

Note: While non-current production AA instrument and or accessory models are not covered
specifically in this document it can be used as a basic reference,

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

Introduction

Customer Information

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

2 Acustomer representative should be available to the engineer while performing the preventive
maintenance procedures.

3 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.

4 If a systern requires the use of extra or spacial procedures and/or parts for the maintenance
service, then these must be ordered separately and charged as a repair, which may incur
additional costs.

Revision: 10.00, Issued Movember 2021
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Instrument Preventive Maintenance Checklist
Instrument Maintenance

System Information

O check this box if an instrument configuration repert is attached instead of completing the
table.

Instrument System Mame and 1D
Instrument sysmn Siteand
Location

140 %5 AR5

Uwited Hm'lﬁ‘é“ and Eﬂj‘-n!““\ﬂ LonsuVtamt

: | Listthe Serial Numbers of each
ual% ) .Cnrnuor.lem il - Component

. G w4229 ™ 13160001
Z

3

Preparation, Saf

Revigion: 10.00, Issued: Novernber 2021
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Instrument Preventive Maintenance Checklist

Important Customer Web Links

» For more information about Agilent Technologies senvices, please visit our website using the
following URL: http:/ fwww.agilent.com/en-us/products/crosslab-instrument-services/service-
repair

+ Toaccess Agilent University, visit http://www.agilent.com/crosslab/university/ to learn about
training options, which include online, classroom and ensite delivery,
Atraining specialist can work directly with you to help determine your best options.

«  Auseful Agilent Resource Center web page is available, which includes short videos on
maintenance, quick lists of consumables for new instruments, and other valuable information.
Check out the Resource Page here: hitpsy//www.agilent. com/en-us/agilentresources

» Need technical support, FAQS, supplies? — visit our Support Home page at
http:/fwww.agilent. com/search/support

« Getanswers. Share insights. Build connections;
Join the Agilent Community at https://community.agilent. com/welcorne

Service Engineer's Responsibilities

« Contact the customer and ensure that all necessary supplies are available before the
preventive maintenance visit.

« Confirm the ability of the instrument to deliver continued safe operation as established via the
Agilent AA safe operation flow chart. (Refer directly to the AA 55/240/280 Preventive
Maintenance Scope of Work to make this decision.)

» Only select those pages that relate to the systern or module being serviced,
« Complete empty fields with the relevant information.
« Complete the relevant checkboxes in the checklist using either a "X" or tick mark "+

» Check "Section not applicable” check boxes to indicate services/tasks not delivered, as
appropriate.

» Complete the Preventive Maintenance service in the order of the tasks listed.
+ Complete the Service Review section together with the customer.

+ Complete the fields for page numbers at the foot of each selected page

« Complete the total number of pages field in the Service Completion section

+  Ask the customer to sign the Service Completion section including the customer's and your
signature.

This information is subject to change without notice

Revigion: 10.00, Issued: November 2021
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Instrumnent Preventive Maintenance Checklist

Q Agilent A4 safe operation flow chart inspections (to determine if the PM can be performed).

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

d Discuss any specific issues with the customer before starting.

O For HF application systerns, if standard sample introduction system was not installed, ask
the customer to install it. W%

& Review the instrument lngbock for recorded problems and comments.
E‘j Sawve instrurnent control settings before starting the procedure.
@ Performa general inspection of the system for cleanliness.

Check for proper installation of parts, essemblies, sensors etc.

G' Check system for required installation of components, settings as defined by current
Service Notes

Check for required firmware updates and verify with customers if they would like them
installed.

@ usesvp to perform a Full Wavelength Scan for Cu HCL - "As found test_1"
E' Perform a Basic Cu ABS test - "As found test_2°

Print the Details page or screen captures of the test results and attach to the end of this
checklist.

Renision: 10.00, Izsuad Movermber 2021
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Instrument Preventive Maintenance Checklist
Preventive Maintenance Procedures

FLAME SYSTEM section
Q Section not applicable
d Review and confirm instrument configuration data in SVD
@ Confirm power supgply voltages using the SVD Power Supply diagnostic.
d For Dual Beam instruments - Confirm RBC frequency using the SVD RBC frequency
diagnostic.

ﬁ Check the burner adjuster controls for complete and free movernent. If the burner adjuster
needs lubrication, use Molykote 321 or mineral-based molybdenum disulphide grease.

Run SVD tests to exercise all motor drives over the full range of their travel:
a_ Mencchromator drive
Slit drive
4 Lamp selector
O ABA

Optics components

m’ Check that external optical surfaces are clean — Clean or replace as required.
& use SVD and perform Mono Wavelength Camection.

ﬁ Use 8VD and perform Slit Calibration,

ﬁ Use SVD and perform Grating Squareness Disgnostic.

@A Use svDand perform Zero Order Offset/Mono Correction.

ﬁ Use SVD and perform Wavelength Repeatability.

Ef Physically inspect selected HC lamps (customer to supply per their choice) and measure
the % Gain for each lamp, Advise custormer if lamps are showing emission degradation due
to age.

Check that the signal energy of the D2 and HC lamps track properly. Advise customer if
their D2 larmp is showing emission degradation due to age.

Ruvigion: 10.00, Issued: Novernber 2021
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Instrument Preventive Maintenance Checklist

FURNACE SYSTEM section

é Section not applicable
O Review and confirm instrurnent cenfiguration data in SVD
QO confirm power supply voltages using the SVD Power Supply diagnostic.
O Run SVD tests to exercise all motor drives over the full range of their travel:
O Monochromator drive
O slit drive
Q Lamp selector
O check that external optical surfaces are clean — Clean or replace as required.
0 use SVD and perform Maono Wavelength Correction,
O use VD and perform Siit Calibration,
O Use 8D and perform Grating Squareness Diagnostic.
0 Use 8VD and perforrm Zero Order Offset/Mono Correction.
0 Use 8vD and perform Wavelength Repeatability.

Q Physically inspect selected HC lamps (customer to supply per their choice) and measure
the % Gain for each lamp. Advise customer if lamps are showing emission degradation due
to age.

Q Inspect the GTA workhead gas hoses and connections for leaks.
0 Pressure test for gas leaks

0 if the cooler system is accessible (stand-alone) check for correct operation and
coolant/water level — this includes any temperature and pressure settings plus filter
cleaning (air flow and water).

Q Inspect the GTA workhead water hoses and connections for leaks,

O Check all graphite components and replace if necessary.
Revisian: 10.00, lssued: Noverrier 2021
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Sample Introduction and Atomization

d Inspect the burner interlock plate to ensure that the interlack pin is secure and correct for
the burner type,

Instrurment Preventive Maintenance Checklist

@ clean the burmer siot with a clean white card.

d Check the uniformity of the slot width.

d Clean the burner if required.

d Change the burner o-ring.

ﬂ Clean the nebulizer, spray chamber and liquid trap.

|j Change all o-nings and seals in the nebulizer, nebulizer block and spray chamber.
ﬁ Check that the pressure relief bung releases readily.

d Change o-fings on the fuel and oxidant delivery barbs

A Leave the liguid trap EMPTY and verify the flame will not ignite in this state.

Ef Refill liquid trap and check that overfill drains freely into the drain/waste tube.

& check the drain/waste tube for goed drainage. It should nat have tight bends, kinks or loops
and the lower end must be above the liguid level in the waste vessel

Check and clean the igniter electrode

]ﬁ Pressure test for leaks

d Leak test gasbox intemal components and connections
ﬂ’ Check safety interlock status and operation using the SVD interlock monitoring diag e

Analytical performance for Flame systems

@ ignite & flame.

@ check that you can adjust the nebulizer uptake rate from 4 to 6.5 mL per minute
= Optimize the instrument ready to perform Cu sensitivity test.
" Create a manual methad to perform a Basic Cu ABS test - "Final Performance Testing *

Run a PM completed sensitivity test for a 5 ppm copper sample and record the results in
the A4 PM Performance test results and measurements table

Resisiar: 10,00, |ssued: Novernber 2021
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Instrument Preventive Maintenance Checklist

O Tube
O Electrodes
O Shroud
O check and clean the end windows on the workhead.
O Check safety interlock aperation.
Q Optimize the instrument ready to perform Cu sensitivity test.

O Run the sensitivity test for a 25 ppb copper sample and record the results in the results
table,

PSD autosampler accessory for Furnace systems

Eﬁ Section NOT Applicable
Q check condition of the PSD capillary - replace if necessary

0O Check condition and operation of PSD syringe — ensure it does not have air locks and
bubbles.

| Change P50 rinse bottle o-ring.
Q check and clean the rinse vessel.

0 Check the drain tube for good drainage. It should not have tight bends, kinks or loops and
the lower end must be above the liquid level in the waste vessel.

0 Ensure that the waste vessel is suitable for use with the furnace system.
s itroducti (S ESJ
|ﬁ Section NOT Applicable
Q Retorgue screws securing the hubs, presser arms and pump rotors.
0 adjust each roller so that it rotates freely.
O wipe clean the pump roter rellers and purnp bands with a dry clean cloth,
0 Ensure that the presser arms and the surfaces near the pump are free from dirt and spills.

0 Remove the pump module rear cover and check for the incursion of liquids and any signs of
COrrosion.

Q Re-torgue the nuts that fasten the maotor mounting plates to the chassis,
O Check clips securing the diluents holder and replace if necessary,
O Disconnect, clean T-piece, and reassemble the tubing using the following steps.

Resvision: 10.00, Issued: Novernber 2021
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Instrument Preventive Maintenance Checklist

0 Remove the T-piece by disconnecting the pump tubes, the pump bands and all other tubing.

O Place the T-piece in an ultrasonic bath conta
similar, for approximately 5-10 minutes,

ining strong detergent 1-5% Decon 30 or

O wash the T-piece under a tap with a strong flow of water.

Q1 Rinse with distilled water through all of the inlets in the reverse direction to normal sample

flow.
O Reassernble.

Sample preparation system (SPS 4) accessory

Ei Section NOT Applicable

The Agilent SPS 4 autosampler is designed to need minimal maintenance,

The following maintenance requirements are suggested to maintain the performance of the

autosampler.

O Cleaning the spill tray, rack location mat, end
soft cloth and diluted mild detergent.

frames and chassis accessories with a damp

O Cleaning the autasarpler cover panels with dormestic window cleaner.

O checking the X- axis and Z- axis drive belts for cracks, splits, damaged testh, excessive
fraying, color changes or degradation from fumes..

0 Check the X- axis, Theta- axis and Z- axis FFC cables for cracks, incorrect positioning,

damaged edge or damaged connectors.

NOTE: The autosampler requires no extra lubrication throughout its lifetime.
For further details refer to the SPS 4 service manual G8410-90050.

Sample preparation system (SPS 3) accessory

& section NOT Applicable

QO Check the x-axis and z-axis timing belts — Replace if there is are any cracks, splits or color

deterioration and belt tension.
O Check belt tensions - adjust if required
O Check the lubrication pad for single x-axis sh

aft. If pad is dry or customer has observed any

vibration or erratic movements of the x-axis cariage, add 1 mL of Dow Coming 200 & Fluid,

200 CS into the well,

O Check the auto-sampler ability to find tube positions - Calibrate if required.

Q Clean the exterior surfaces of the accessory
dampened with warm water or a mild deterg
cleaning agents.

Renisicrr 10,00, Issued Noverber 2021
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Signature Page

Service Review

with soft lint free cloth. This cloth can be
ent. Do not use organic solvents or abragive

Instrument Preventive Maintenance Checklist

Il‘f Attach available reponts/printouts of all tests to this documentation.

Ef Record the Preventive Maintenance service activity in the custorer's records/loghook.

d Update/reset instrument maintenance counters as appropriate.

d Affix the PM sticker to the system or instrument logbock based on the customer's request,

E‘f Complete the Service Engineer Cormments section if there are additional comments.

] Review this service, parts replaced, and test

results obtained with the customer.

If the instrument firmware was updated, record the details of the change in the Service

Engineer's Comments box or if necessary, in

Test Results

Flame aptics PMT Gain test

the customer's 10 records,

Far copper at 324.8 nm, 4 ma&, 0.5 nm slit width ] <55% 497
Flarme perfermance test with 5 ppm copper sample

Hir Jacetylene, mixing paddle removed Abs value = 0.5 0-559%
A facetylene, mixing paddle instafied. 10 replicates %BRSD<1.0 0.2 f
Deuterium furmece optics PMT Gain test

Faor copper 8t 324.8 nm, 4 ma, 0.5 nm il width <55 % -

Deuterium fumace performance test with 25 ppb copper sample (324.8 nm)

Precision %RS0 54.0% -
Ak valug =015 =
Zeeman fumace analytical 25 ppb copper sample (327.4 nm)

Precision %RED s4.0% -
Ak value =010 -
MSR%: =70 % -

Revision: 10.00, kssued: Novernber 2021

& agient Technologies, Inc. 2021

Instrument Preventive Maintenance Checklist

Q section NOT Applicable
O Inspect VGA gas supply hose
Q Inspect/replace VGA pump tubing.

O Check low gas pressure interlock setting— adjust if required.

Q check precision orifice gas flow setting — adjust if required,

O Check gas regulator pressure to 46 psi (325 kPa) — adjust if required,

O Clean the exterior surfaces of the accessory with soft lint free cloth. This cloth can be
dampened with warm water or & mild detergent. Do not use organic solvents or abrasive

cleaning agents.

UltrAA lamp accessory (external)

m Section NOT Applicable
O Check the condition of the power cable.

[ Clean the exterior surfaces of the accessory with soft lint free cloth. This cloth can be
dampened with warm water or & mild detergent. Do not use organic solvents or sbrasive

cleaning agents.

Restore System

O (fyou have altered the customer's instrumentation during the course of PM, restare to the
original status to allow the customer to conduct their normal activities (e.g., reload the

customer's method.)

Guidance

If the PM service is performed prior to & qualification service, then use the qualification procedure

as a guide for final instrument set up and checkout.

Revision: 10.00, Issued: Naovember 2021

@ Aglent Technologies, Inc. 2021

CrossLab

From bntight 10 Dusone

A# consumable and parts list table

A4 ot
enanslummuny

Instrument Preventive Maintenance Checklist

Test Solution — Cu Sppm 9

solution 6610030100 50 55140 240 280 PM supplied Comman
Test Solution - Blank solution | 5190-7001 50 55140 240 280 PM supplied Common
Copper, 1000 wg/ml, 100m| 5190-B279 50 55140 240 280 x Cormman
Kit, Mk 7 O-rings, aquecus,

complete sat 9910093400 50 55140 240 280 P supphed Flame
Organic Kit 9910093500 50 55140 240 280 PM supphed Flame
Wire Nebulizer Cleaning 9910024700 50 55140 240 280 consurnable Flame
Tubing-Capillary Std Nebs 9910024800 50 55 140 240 280 conaumebia Flame
Capillary Tube Hivac Meb (3)

(organics anly) 9910044000 50 55140 240 280 consurmebie Flarne
Glass impact beads (S/pk) 9910025700 50 55140 240 280 consurneble Flame
Teflon impact beads (5/pk):

{organics anly) 9910053300 50 53 140 240 280 ‘consumable Flame
Bumer cleaning strip (100/pk) | 9910053900 50 55 140 240 280 consurnable Flame
Window UV silice - round

{rght i) 2010082600 | 5055 140 240 280 PMauppled (oo
Window UV silica - .

rectangular (it side) 2010082500 50 55140 240 280 PM supplied it
Pad adhesive window (round) | 4910012700 50 55 140 240 280 P supplied Common
Pad adhesive window 9

{rectangular) 4910012800 50 55140 240 280 PM supplied o
Electrode kit {1 pr) (D2) 6310003400 | GTA120 PMsupplied | Fumace
Shroud (D2) 6310003100 | GTAI20 P supplied Fumace
Zeeman electrode kit (1 pr) 6310003500 GTAIZD PM supplied Fumace
Zeeman shroud 6310003600 GTA120 PM supplied Furnace
Crring PSD rinse bottle 6910025900 PSD1Z0 P supplied Furnace

* For engineers who only service AA instruments 5190-8279 can be used as a cheaper

alternative for 6610030100.

Items classified as PM supplied in the above table are included in the standard FM

Those classified as consumable should be provided by the customer or charged to the
customer if supplied by the Agilent service engineer,

Revision: 10.00, Issued. Novemiber 2021

© Agilent Techralogies, Ine. 2021
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Service Engineer Comments (optional)

nstrument Preventive Maintenance Ch

Service Completion
Service request number _ GO0IT A A1 43

S

Agilent sgnature Ya v\ja_\t‘?_‘..“\"—-

Totel number of pages in this document AF]

Frequency:

Averaging Period: 30.0
Catapeint Count; 20

Date service completed 30 jsv\ 20235

Customer signature ‘QM :i -~ \f

2 Agilent
teneslumIuRy

Upner Limit: Highest Measured Frequency:
51.00 50.00
140 Average Frequency:
50.00
Lewer Limit: Lowest Measured Frequency:
49.00 50.00
Resuit
Power Suj.:

Averaging Period: 30.0

Tatapoint Count: 20

Lower LimiL %) Actual (V) Upper Limit (V) Result:
12,00V 10.80 1242 1320 [ Passed |
-12.00V Ral! 13.20 -11.00 -10.80 ji.Passed |
500V Rail 450 504 5.50
3000V 7t 12000 341.00 . Passed |
mpon‘ Govierated At MIOXNI2S 94725 Ak 2 SVD Resiatg mw

lenaslumuRy

-4
SVD Results Report P
VARIAN

EeperfiDs  Diagngstic Start Time:1/30/2025 9. (26N Diagnostid end Thme:1/3
Customer: UAE Service Engineer; Kanyakom 5.
Address: Sol Udomsuk 41, Sukbimuil Rd Contact Dofails; 02637636341

kol

Serial Number: MY121€0001 Turret Type: Automatic
Instrument Model: varan AA14072400260  Number Of Lamps: 4
Trug Mono Type: Automatic
A Gasbox Type: "Y' Gas Box
Auto Burner Adjuster: False
Mains Frequency: 50

Furn Instrun

<eeman Present: Fakse
Int2rnal Zeemnn: Folza

Firmvware Version: 211
Photomultiplier Type: Normal{80tnm)
D2E3C FWE Version: 45
Bo:
EEPROM L
Instry 02 Run Hours: 53396.500

Zoro Weouslongth OF sat; 20133 D2 Serial tumber: not set !
D2 Inslall Date: 1/1/1970

D2 Criginal Intensity: 1.000
L2 Last Intensity: 475.000

Fiona Correction: 0770

fiame Hours: 5240

Report Genorated A1 220098 94700 AR 1 SVD Resuits Report ALY
enaslumuny
ol 3 b 3 _: ¥
Beam Balas

Prak Selected: 324.60

Lamp Alignment:

Lamp Typa: Conper
Lamp Socket User: 3

* LAy S ) I Lamp Screw

B

Uppar Limit:

TRl Pt

Lownr Limit

| C ]
Y Lamp Screw Result: m

5
Lowserl ( Upper Limit (nm)  Result:
Faba by {5 Ny Sk kel 010 v Passed
First Ordar 32515 i Passed |
Second Crior 6 649,97

3 5vD Mhmm

Ragart G oato

enaslupmuny



Wavelonot

Repart Ganeralud Al 1002025 47 75

Lamp Curreni{mA]): 4

1750 g

Pt

wdthinm): 0.2

Connecio Slit Height: Mormal
mn Alicnment: ¥ &

Lower 324828 Upper Limit(nm)
2 e Dvutie] PR gl

124,877 - 3124.823
Sanyvie dozraRT I 324.623
Smrole B 324873 o 324.819

x i T ornaen Srrcle 8: 324819

gty VRPN 3 -

N 2 Stan 0 Devialion: 0,005

4 smmmm@

lenaslumIuRy

: o e e

lenaslumuRy

Wavelengih Urive:

Slit Driva:

Turret Driva:
Anis i r
culale Seier
e |
3 =
27T
.
5 L
Int
Flume Detect
ZOU Active: PTETIEE
xidan Pressure:
i
i at Clhiangeover: MY EIRR
lgnition: SIEETER

l.ana'rs‘lﬂmuqu

Sequential by time report 13INZ0ZE 10:53 AM

SpectrAd

Page 1 of 1
Analyst
Date Started 102025 10:33 AM GMT: 173012005 3:33 AM
Worksheat Sansiiviy Test 1
Comment
Methods Cu

Computar name  CESKTORRSUFRS
Sarlal Mumber: MY 13180001

Method: Cu (Flame)

Sarple 0 Conc mgil, WRSD  Mean Abs
CALZFD 0.000 ER 00002
Faatings
0.0002 0.0003 0.0004 WIS 105146 AM
STANDARD 1 0.1 0857
Frendings
055 1302025 1E222 AM
|
|
5.500
Curve FL = Lingar Sirigin
Characteristic Conc = 0.028.-myrL
r = 1.oonn
Cakulatad Conc: = 0.002 §NOQ
Reskduals » 0,002 0.000
Abs =D 111412 C
Eppmia ' ) CERNT ]
@ 5512 05585 05815 VIW2025 10:52:54 AM

enaslupmuny



Sequential by time repor 173002025 10:48 AM

Page 1 of 1 fpactad

Analyst —
Date Started
Worksheet
Comment
Methods
Computer nama
Serial Numbar:

2025 10233 AM GMT: 113

33 AM

D4T24 AM

0.6079
10:48:32 AM

lenaslumIuRy
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PerkinElmer
For the Better

PinAAcle 900F
Preventive Maintenance Report

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

Phra Khanong, Bangkok 10260
Instrument Serial No.: PFBS20031902

Date: 14-May-2024

wenanslueaunu

Flame Optimization

Oiplimization: Lamp
Sampler Offline

HE Lamp
Goto Tubg —————————— 130
ﬂ il ﬂ 4 1.00]
e [ B #
S _':| 05y
T e
Pump spesd 0.00

S amp

Calbration

33 2

v=' —-| Hescals

L4 oY

LA | Inst Zeio
Gan 43 %

—

enaslumuny

PinAAcle 900F Preventive Maintenance (PM)

Company Name: United Analyst and Engineering Consultant Ca,, LTD,
Im“.m?"‘:':” - 41 Sukumvhit Rl Phra Khanong, Bangkek 10260
Serlal Number: PFB520031902 PM Number: 20f2
Customer Name 2 Telephone
K. ‘Yaknda 095-5560043
(I applicable): : Number: 5
Customer Support K. Chayanan Service Order WO-02787590
Engineer Name: Number:
Next PM Due
Date PM Performed: g Mo
pbdiainlaimis 14-May-2024 Date: 14-Mov-2024
1DDMMM'I'“11
Standard Labor Hours to Complete PM ; 5 hours
Part Number Release Publication Date )
09370145 Rev.9 A January 2018 PerkinElmer’
Scope

The purpase of this PM iz to ansure the continued functianality of the PinAfce S0GF by inspecting and
replacirg any worn or damaged parts. This service shauld be o by a trained rep

PerkinElmer,

The customar should save their method before the PM begins.

General Instructions:

The customer must provida the engineer data to d recent performance prior to
starting the PM,

Always chack with the custemer before making any changes that may affect the customer's analyss or calibration,
ingluting a current back-up of system software and/or data files.

The campleted document should be signed by an autharized
the custamer,

Update the PM sticker and mstrument logboak as reguired.

and laft with

and customar

Copyright information

This dacurnent conlains progrietary infarmation that is protected by copyright. All rights are reserved.

No part of this publication may be reproduced in any form whatsoever or translated nto any language without the
prior, written permission of PerkinElmer, Inc

Copyright © 2013 PerkinEimer, Inc,

Trademarks

Rngistered names, trademarks, et used in this document, even when not specifically marked as such, are protected
by law, PerkinEimer is a registered trademark of PerkinElmer, Inc. All athor trademarks and registered trademarks
not cwned by PerkinElmer, Inc. or its subsidiaries that are depicted herein are the property of thelr respective owners.
Excapt as specifically set forth in its terms and conditions of sale, PerkinElmer makes no Warranty of any kimd
with regard to this documant, including, but net limited to, the impiled warranties of merchantabllity and
fitness lor 8 particular purpose.

PerkinElmer shall not be fabie for incidental or consequential damages in connection with the furnishing or use of
thés document,

[PintAcle 9008 Proveative Maintenance Report (M) Page 1 of7 |
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Component List

Component [ Specific Madel Serial # Configuration Notes
PinAACl2900F PFBS20031902 Syngistix V.4.0.1.1935
Flas100(New Install} 100524040501
Parts Lists
Parts Included with the PM
Part Number {if "
applicable) Description Quantity
BOS01696 Fan Filters Gy
N3160156 O-Ring Kits for Sampling Introduction | Stainless Steels Nebulizer) [n/s
N3160157 O-Ring Kits for Sampling Introduction | Plastic Nebulizer) (NAA
N9301714 Replacement Acetylene Filter Cartridge WA
THOO1022 Replacerment Air Filter Cartridge N/A
Additional Reagents and Standards Required for PM
Part Number Expired Date
{if applicable) Description Quality Batch/Lot # peb
MNI300183 1000 mg/L Copper Standard AR 27-38CUT1 Apr 2025
and dard: ired for PM [C: Support Sob }
Part Number (if Expiration
Batch/Lot #
applicable) i Date mmpr
N/A Ol Water 250 mi, AR AR
N/A 0.5% HNO; 250 ral. AR AR
[PinaAcie 0F Breventive Mainienance Report (FM) Page 2ol |

wenanslueaunu

Procedure Checklist

Use [+ ] to check off those steps in tha checklist that have beon completed.

1. General:

¥l Review the instrument performance with the customer and document any recant
problems,

¥l Inspect the custamer log book and make any appropriate PM entries,
Perform general inspection of system for cleanliness.

2, PClnstrument Software:

4] Software user files/datab, archived, packed, andfor deleted as nesded.

3. Mechanical:

¥ Inspect and clean all fans and filters. Replace filters if necessary

¥ Inspect all gas lines for leaks and/or wear, Replace If needad,

¥ Clean exterior of the instrument

¥ inspect the burner head, burner chamber, and nebulizer. Clean if needed as stated in the
Hardware Gulde.

¥ Check burner head dimensions with the fesler gauge as stated in the Hardware Guide in the
Maintenance chapter section on cleaning the burner head and checking sloth width
Replace if out of specification

¥ Check the condition of the end cap, burner head, and naebulizer O-rings. Replace if necessary.

P! Check the drain system for signs of wear. Replace worn or damaged parts.

] Visually check for proper flame conditions when igniting the Air-C2HZ and N20-C2HZ flames.
{if applicable),

4. Electrical:

L] inspect PC boards. Clean if necessary.

4] Carefully check all internal and external cable connections.

¥ Check instrument firmware revisions upgrade to current levels if necessary)

¥l Run Diagrostics Test within the Advanced function of the Spectrometer page. Check the
resuits in the service log folder in the Spectrometer BM Log Viewer.

5. Optics:
4] inspect and clean the sample compartment windows, f needed.
¥ inspect optics, Clean or replace if necessary,

6, Gasses;

¥ Verify that th supplied to the are within the pressure and purity
specifications found in the PinAdcle 00 Series Pre-installation Checklist 508,
Ll Verify that the acetylene fifter and air filter element is dry. Replace if necessary.

[[Pincrcle 300F Preventive Muinenance Repor (PM) Pagedof 7 |

wenanslueaunu

Additional Tools Required for PM
Part Number
Description it Serial #
(it applicable) 4] Quantiy
N1013000 0.2 Neutral density filter 1 T01N00B3015
N1013002 1.0A Neutral denslity filter 1 T0TNODBI01S
03030997 Systern 2 EDL Driver 1 03030997
MN3050605 As Systerm 2 EDL 1 16148
MN3050121 Cu Lumina HCL 1 060419-0301B0
N305010% Ba Lumina HCL 1 061213-020041
N3050139 K Lumina HCL 1 030819-010130
N3050152 i Luming HCL £ 052719-020020
|PinAAcle 900F Preventive Mainsenance Report (FM) Page3of? |
'
wnaslumun
7. Flame Interlock Check:
Description: Check to ensure that all safety interlocks are closed.
Parameter Specification Test Results Pass/Fail
Flame Sensor HirC3H; Flame cormectly shuts down | Active Passed
Drain Sensor HirfCiH, Flame correctly shuts down | Active Passed
Nebulizer Sensor AirfC;H, Flame correctly shuts down Active Passed
CjH, Pressure Sensor ArfCH; Flame correctly shuts down | Active Passad
Alr Pressure Sensor Rar T, M, Flame correctly shuts down Active Passed
i Cheasing Mitrous Ouide as the axidant
B Ay should trigger an interlock shuts down Gt Fasnsd
B. After PM Performance tests:
8.1 Detector Linearity with Barium
Description: Ensures that the detectar is linear in the Visible Range.
Certificate Value
Parameter Specification at 553.6 nm (Abe ) Test Results Pass/Fail
1.0 A ND Filtar 1 5% from Cert. 0.9995 10143 Passad
0.2 A ND Fliter +5% from Cert. 0.1936 0.1966 Passed
8.2 Boseline Noise at 1.0 Absorbance with Borium
Description: Ensures that a high absorbance will not produce excessive noise,
Parameter Specification Results Pass/Fall
Standard Deviation 5000 0.002 Passed
B.3 AA Boseltne Nodse with Copper
Description: Check baseline noise.
Parameter Specification Results Pass/Fall
Standard Deviatian A 0.0002 Passed
| PinaAcle S00F Breventive Maintenance Report (FM) Page 5 of 7 |
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8.4 D; Background Compensation with Copper
Description: Verifies the instruments ability to compensate for Background absorption,

Results Pass/Fall

Standard Deviation <0.010 0.0007 Passed

8.5 AA-BG Baseline Nolse with Copper
Description: Ensures that background correction does not produce excessive noise.

Results Pass/Fail

Standard Deviation 0.002 Passed

8.6 AA-BG Boseline Notse with Arsenic

L Ensures that bach d does not produce excessive noise at a low
wavalength.
F i Results Pass/Fail
Standard Deviation £0.008 00022 Passed
8.7 Flame Sensitivity
Description: nstrument Sensitivity checked against Copper standard,
standard Copper Sensitivity Specification | Results [Abs} Pass/Fail
5 mg/L Sansitivity 55 Neb (If applicable) = 0250 Abs. WA Mot Applicable
2 gL Sensitivity HS Neb (i applicable] 002504, 08005 |Passed
10. Review:

¥l Review with the custamer PM work performed.

¥ Review with the customer routine maintenance procedures,

¥ Discuss recommended customer supplied materials to have on hand.
P httach PM sticker.

I PinAAcle S00F Preventive Maintenance Report (PM) Poge 6 of 7 I
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)  Jlac-WRA
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES 3
534/4 PATTANAKARN RDAD 501 18, SUANLUANG, SUANLUANG BANGKOK 10250 A e

TEL.0-2717-3000-29 FAX.0-2715-8484 GaLiaRATION osos

Cert.No.: 24MM282

Certificate of Calibration

Page.: 1of3
Equipment : Electronic Balance
Manufacturer : Mettler Toledo
Model : AB204-SIFACT
Serlal No. : 1120361010
1D No. : LIAE WAS . 002/2552
Submitted by : United Analyst and Engineering Consultant Co., Ltd.

3 Soi Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhancng,

Bangkok 10260
Location : Balanca Room (108)
Recelved order : 11 May 2024
Calibration Date : 11 May 2024
Ambient Temperature : 15°Ctod0°c
Relative Humidity : 30 % to 90 %
Calibrated by : Khit Ruttanaprapachal

U\'\f.lﬂd_.
Approved by : lE
Approved Signatony

{ ) Panpan Paipim
{ ) Suwit Imjai

(+ ) Kunchit Pramprat

Issue Date :

The Uncertainties are for a

15 May 2024

probability of 5%

Additional Comments

Additional Comments Regarding the PM

Review

The preventive maintenance checks and if applicable performance tests for PinAAcle S00F have
been completed.

This PinAAcle 900F Posses ¥l Fails O the

Review of Preventive Maintenance:
i F i Date:
Chawamam A& biss S
' {00
Custorner ivels, Date:
AR s
" DO WAV EYY)

| Pindclc 300F Preventive Mainienance Repor (FM) Puge 7 of 7 |
B
wnaslumun
Equipment : Elactronic Balance Cert.No.: 24MM202

Condition As-Recelved :  Used ltem Page:
Reference : 2405-N660C-1
Procedure used :-

Calibration ware conducted using in-house calibration procedure CP-OB01 based on UKAS LAB 14
according to direct measuremant mathod against standard waight.
Condition of this result of calibration
1. Reference standard instrumants:-

Instruments Model Serial No. ID No. Test report No. Due date
1) Standard Welght Set (E2) 15884 24053 TORCOOT MM-D013-24 25 Jan 2026

2. This cartificate 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 |s not certified for any commercial transaction.

5. This cartification is traceabls to the Intematicnal System of Unit.

Result of calibration | ) Without Adj [ *) After Adj by Internal C:
Range capacity : 0 g to 220 g Resolution 0.0001 g
Before Adjustment :
Balance Measurement Coverage
Applied Weight Reading Correction Uncertainty  Factor
(g} (g) (g) (tmg) (k}
100 100,0000 0.0000 0.18 2,08
200 200.0006 ~0.0006 0.30 2
After Adjustment :
1. Determination of the standard deviation of weighing machine {n=10)
Applied Weight Standard Deviation
(g) of Reading (g )
100 0.00007
200 0.00005

This certificate may not be reproduced other than in full, except with the priar written
Approval of the head of Corporate Services 3 : Equipment Calibration and Testing Services.

wenanslueaunu
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Equipment : Electronic Balance Cert.No.: 24MM292
Condition As-Received :  Usad ltem Page: 3of 3
Reference : 2405-01660C-1

S0

Result of calibration

2. Effect of off center loading
A mass of 100 g was placed to varicus position on the pan. ""A
The welghing machine reading error oblained is given in the tabla

0%k

Maximum difference between
Position 1 Position 2 Position 3 Position 4 Position 5 off-center and central loading

A
&

(g) (g) (g) (g) (a) (g)
-0,0004 -0.0004 -0.0003 -0.0003 -0.0004 0.0001
3. Departure from nominal value
Balance Measurement Coverage
Applied Weight Reading Correction Uncertainty Factor
(g) (g) (g) (£mg) (k)
Unload 0.0000 0.0000 0.15 213
0.01 0.0100 0.0000 0.15 213
0.05 0.0500 0.0000 0.15 213
0.1 0.1000 0.0000 0.15 213
0.5 0.5000 0.0000 0.15 213
1 1.0000 0.0000 0.15 213
10 10.0000 0.0000 0.15 211
50 49,9999 +0.0001 0417 2.06
100 99,9099 +0.0001 0.19 203
150 148.9958 +0.0002 029 2
200 1899980 +0.0010 0.30 2
The reported uncartainty of measurement was based on a standard inty multiplied by a ag
factor k , providing a leval of of i 95 %.
~olo-
.
enaslumungy
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Foundation for ndsmal Development Nafional Food Fattute “eatigl
Food housinal Laberatery Serice Center R CTaRATION D08
Calibration Report
Certificate No.: 2502226-002-01
Equipment: Electoric Balance Manufacturer;  METTLER TOLEDO
Moadel:  %SRA050U Resolution: 000001 g/ 0.0001 g
Serial No.: C210685394 D Mo.: UAEWAQ.DLL2SE5
Copacity: 82g/220q
Date of Calibration: 20 March 2025 Page 20f 4
Conditi Ambignt ¢ 212 + 06 °C RelativeHumidit: 48+ 35 %
Place of Calibration: 208 Balance Room, UNITED ANALYST AND ENGINEERING COWSULTANT CO.LTD.

Condition of Equipment: Good Canditicn

Condition of This Results of Calibration:

1. Cailbration Method NFI Method W-MA-DD!  In-House Method based on UKAS Lab 14 : 2019
2. Reference Standsrds:

Reference Standard ~ Model  Serial No.  Calibrated By Certificate No,  Due Date

Standard Weight Oass E2 1mg to 2009 B505567572 TCS MZ4041005 19 April 2025
Instrument Mode| Serial No. Calibrated By  Certificate No, Due Date
Themno-Hygro Meter 606-H1 NFLETH 017/23 Quality Rebom QR25-0542 10 February 2026

3. This certification is traceable to S1UKIT

4. This certificate was cenified anfy for the instrument we calibrated.

5. This result of calibration was found Bccurate as shown on date and place of calibration anky.
Calibration Results:

1. Repeatability of Reading:

Nominal Valve [ g } Standard Deviation of Reading (9]
« 0.0000042
80 0.0000042
100 0.000000
00 0.000000

2, Off-Center Error:
Amessef 100 g was placed and meved to various pasition an pan.

The balance resdng cbtamed is given in the table. e
i AT
[ @@

1 2 3 4 5 3 (Masimum Difference)
Cop YRC g 30 o Fplep- 3¢ o 310 R}

100.0001 | 100.0001 | 100.0001 | 100.0001 | 100.0001 | 100.0001 0.0000 .h

Nk
SEsTANsSsLUBLIYSISIdaanILEmS %

AUEUSMEREUAENSS8aMNSSUE TS N
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Foundation for indusiial Development MNatieral Fead atrute etk
Fooel induamal Labaratary Senice Center GALIBRATIGN 0081

Calibration Certificate

Certificate No.: 2502226-002-01
Client name: UNITED AMALYST AND ENGINEERING CONSULTANT CO.,LTD.
Address: 3 Soi Udomsuk 41, Sukhumvit Road,

Bangchack, Prakhanong, Bangkok 10260

Page 10f 4
Equipment: Electronic Balance
Manufacturer: METTLER TOLEDO
Model: XSR205DU
Serial No.: €210685394
1D No.: UAE.WAO.010/2565
Order No.: 2502226
Operation No.: 2502226-002
Date of Receipt: 19 March 2025
Date of Calibration: 20 March 2025
Calibrated by  mMr.Yothin Charoensuk Approved by e N
Seientist ( Mr.Pheraphat Tuanjit )
Manager, Division of Calibration Laboratory
Date of Issue: 25 March 2025 for the Team
The ies are for a lity of appi 95%

This Certificate is issved in sccordance with the conditiors of accreditation granted by the Thai Laboratory Accreditation Scheme
which has assessed the measurernent capability of the laberatory and its traceability to recognized national standards and to the
units of measurement realized &t the corresponding national standards lsboratory. This certificate may not be reproduced ather
than in full except with the prior written spproval of the National Food Institute.

SEsPNssULBULNGAdSEaan ILa RS
AUEUSMESauUUEN EaEa mNSsUE TS

Feundston for iIndustial Development National Food nstitute
Food indusinal Labaratary Senice Center

Calibration Report

Certificate No.: 2502226-002-01
Equipment: Electronic Balance Manufacturer:  METTLER TOLEDO
Moded:  XSR2050U Resolution:  0.00001 g / 0.0001 g
Serial No.: (210685394 ID No.: LUAE.WADO10/2565
Capacity: 82g/2g
Date of Calibration: 20 March 2025 Paga3old

Calibration Results;  (Continued)

Calibration Range: 080 g

Calibration Adjustment: Internal Calibration

3. Departure from Nominal Value: (Range: 0 - 82 g ; Resolution: 0.00001 g )

Nominal Value Standard Value Average Reading Cameczion Uncestainty Caverage Factor
L o) {9 [ {9 ) (+ 9 } L3
Unioied 0.000000 0.00000 0.00000 0.0000087 2.00
0.001 D.001003 200100 0.00000 £.0000050 2.00
0.005 0005002 0.00501 -0.0001 00000052 200
.01 0010003 0.01002 000002 00000089 200
.05 004995 0.05001 000001 00000056 200
(¥ 0100011 0.10002 -0.00001 0.000011 200
0s 0500016 150004 0.00002 0000014 200
1 1000003 100005 0.00005 0000016 200
2 2000023 2.00006 0.00004 0000017 200
5 5000015 5.00006 000005 0000020 200
10 10.000009 10.00005 000004 0000036 200
i) 20000030 20.00007 000004 0000037 200
30 30000038 30,0000 -0.00005 0.000050 200
50 50000028 50.00008 -0.00005 0.000058 200
80 B0.000067 B0.00013 -0.00005 000011 .00
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Calibration Report Calibration Certificate

Certificate No.: 2502226-002-01 Certificate No.: 2502226-001-01
Mamufacturer:  METTLER TOLEDD Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD.
Model: ¥SRA0S0U Resolution:  0.00001 g / 0.0001 Address: 3 Soi Udomsuk 41, Sukhumvit Road,
Serial No.: C21065334 10 No.: UAE WAQ.DI0/2565 k 10260
Capacity: 829220
Date of Calibration: 20 March 2025 Page 4 of 4 Page 1af 4
Calibration Results:  (Continued)
Calibration Range:  =80-200 g Equipment: Electronic Balance
Calibration Adjustment: Internal Calibration
3. Departure from Nominal Value: (Range: =80 - 200 g ; Resolution: 0.0001 g ) Manufacturer: METTLER TOLEDO
Hominal Value Standard Value fwerage Readng Correction Uncertarty | Caverage Fecior Model: XSR205DU
{9 ) [ g ) L g} T i+ g9 } L3
0 5000010 s0.0002 -0.0001 Q00018 200 Serial No.: C009071872
100 10000006 1000001 0.0000 000018 200
110 110.00007 110.0002 0.0001 0.00017 200 1D No.: UAE.WAD.012/2563
170 120.00009 1200002 -0.0001 Q00018 200
130 130.00010 130.0002 0.0001 Q00015 200 Order No.: 2502226
140 14000013 140.0002 -0.0001 0.00019 200
15 150.00009 150.0002 0.0001 0.00021 200 Operation No.: 2502226-001
160 16000010 160.0002 40001 0.00022 20
170 170.00012 170.0002 00001 0.00023 200 Date of Receipt: 19 March 2025
00 20000013 200.0002 -0.0001 0.00028 20

Date of Calibration: 20 March 2025

Calibrated by  mr.Yothin Charoensuk Approved by b N

Scientist { Mr.Pheraphat Tuanjit )
Manager, Division of Calibration Laboratory
Date of Issue: 25 March 2025 for the Team
The ies are for a of 95%

This Certificate @ issued in sccordance with the conditions of sccreditation granted by the Thai Laboratory Accreditation Scheme:
which has assessed the measurernent capability of the laberatery and its traceability to recognized national standards and to the

units of measurement realized t the corresponding national standards laboratory. This certificate may not be reproduced ather
dov N yinjpreoit—

The reparted uncertainty of measurement was based on & standard uncertainty multiplied by & coverage factor & , providing 2
level of confidence of appraximately 95 %.

than in full except with the prior written approval of the National Food Institute,
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Calibration Report Calibration Report

Certificate No.: 2502226-001-01 Certif No.: 001-01
Equipment: Electronic Bafance Manufacturer;  METTLER TOLEDO Equipment: Electronic Balance Manufacturer:  METTLER TOLEDO
Madel:  %SRA050U Resolution: 0,000 g / 00001 g Model: XSRA050U Resolution:  0.00001 g/ 0.0001 g
Serial No.: CI09071672 TO Wou: UAE WAD.I12/2563 Serlal Mo.: 0009071872 ID Wou: LA WADLD12/2563
Capacity: #2g/220g Capacity: 829 /220 g
Date of Calibration: 20 March 2025 Page 2of 4 Date of Calibration: 20 Maron 2005 Page 3of 4
Conditi Amiient : 212 * 06 T Relatve Humidity: 48+ 35 % Calibration Results:  (Continued)
Place of Calibration: 208 Balance Room, UNITED ANALYST AND ENGINEERING CONSULTANT C0,LTD. Calibration Range: 080 g
Concieo-0f CqURIRIL iood Doadtien ) Calibration Adjustment: Internal Calibration
e M A v M e s LA 20D 3. Departure from Nominal Value: (Range: 0 - 82 g ; Resolution: 0.00001 g )
2. Reference Standards:
Reference Standard Model Serial No, Calibrated By  Certificate No. Due Date Nomnal Value Stencard Valug #werage Reading Cormection Uncestainty Caverage Factor
Stanclerd Weight Class E2 1rmg to 200 ESO5567572 ] M2A041005 19 April 2025 L o} { 9 t 9 Eipery ] &
Instrument Model Serial No, Calibrated By Certificate No. Due Date Unioad 0.000000 0.00000 0.00000 0.0000089 200
ThermerHygro Meter B08-H1L NFLBTH 017/23 Quality Reborn QRZ5-0542 10 February 3025 0.001 D100 00000 . 1.0000082 100
B 0.008 0005002 2.00500 0.00000 0.0000054 200
4. This certificate wes certified only for the instrument we calibrated,
5. This result of caliration wes found acouate as shown on date and place of calibration only, e L i L0000 oot 0
Calibration Results; 005 0.049995 005000 .00000 00000098 200
1. Repeatability of Reading: 0.1 0.100011 010000 0.00001 0.00001 1 200
0.5 0500016 050000 0.00002 0.000014 200
Nominal Vake [ g ) Siandard Deviation of Reading o) 1 1000003 100001 -0.00001 0.000016 200
L] DA 2 2000023 2.00005 -0.00003 0.000017 200
L 0000042 5 5.000015 500005 -0.00003 0.000021 2.00
100 00000000
o S 1 10.000005 1000005 000004 | 0.000026 2.00
2. Off-Center Error: n 20.000030 000012 -0.00009 0.000037 2.00
AmmEof 100 g wes placed wnd moved b varous posiion o0 pan. n 30000035 3000012 -0.00008 0.000050 2.00
The balance reading obtained i piven in the table. 50 50000028 5000014 -0.00011 0000068 200
& 1) BD.000067 5000020 -0.00013 L0001 2.00
1 z 3 4 5 [ (Masemum Difference}
{g) g J1( 9 21¢ 9 DI 9 D1 ¢ ) Lo i)

100.0001 | 100.0001 | too.0001 | 1000001 | 1000001 | 1000002 0.0001 .
o M. Jor N,
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)  Tlac-MRA
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES

e F
e . ,,r?“rﬁ‘\“:@ 534/4 PATTANAKARN ROAD S01 18, SUANLUIANG, SUANLLIANG BANGKOK 10250 e ]
o far indus evelopment Mational Food rstrute ol ¥ ¥
ol ey Gl 1 HEETISTIS ez TEL.0-2717-3000-20 FAX.0-2719-9484 CALRATIGN S5
Calibration Report
g . .
Certificate of Calibration CertNo.: 25CH245
Page.: 1 0f 3
Certificate No.: 2502226-001-01
Equipment: Electranic Balance Manufacturer;  METTLER TOLEDD Equipment : Copductivity Meten
Model: XSR205DU Resolution:  0.00001 g / 0.0001 Manufacturer : Horiba
Sarial No.: CO09071672 ID Wo.: UAE.WAD.012/2563 Model : LAQUA-EC210
Capacity: 82g/ 220 g Serial No. : HC9L0015
Date of C. 20 March 2025 Fagedof 4 ID No. : UAE.EFM.010/2563(EFM.SCT.04/63)
Calibration Results:  (Continued) Condition As-Received: Used ltem
>B0-200 g Received Date : 25 February 2025
Calibration Adjustment: Intermal Calibration i S e
3. Departure from Nominal Value: (Range: >80 - 200 g ; Resolution: 0.0001 g ) dlbrafionDate o
Reference : 2502-0787WSC-2
Nominal Vakse Standard Value Average Reading Corraction Uncartsinty Coovéragst Pextor Submitted by : United Analyst and Engineering Consultant Co.,Ltd.
h 3 Soi Udomsuk 41, Sukhumvit Road,
L g} L 9] L o) | S 1+ g ) i
Bangchak, Phrakhanong, Bangkok 10260
80 9000010 20,0002 -0.0001 0.00015 200
i B
100 10000005 1000001 0.0000 0.00016 200 Ambient Temperature : (25+25) C
110 11000007 110.0001 0.0000 0.00017 200 Relative Humidity : (ED e 1) %
120 12000009 120.0002 _0.0001 0.00018 200 Calibration Procedure: In -house method :
130 130.00010 130.0002 0.0001 0.00019 200 - CRaCHE byWdiechmeasiijement
1 with certified reference material (CRM)
130 | 140.00013 140.0002 0.0001 9.0001% 200 - CP-CHS by e .
150 ] 15000009 150.0002 0.0001 0.00021 200 ~
160 160.00010 1600002 0.0001 0.00022 200 Calibrated by : Warakorn Lerngagtrakul
170 170.00012 170.0002 4,0001 000023 200
00 20000013 2000002 | 000035 200
Approved by :
Approved Signatory
() Chakrit Waewwanjua
() Ponpan Paipim
(/) Saithip Meangmai
Issue Date : 27 February 2025
The reported uncertainty of measurement was based on a standard uncertainty mulipked by 3 coverage factor & , providing a The ies are for a probability of approximately 95%
el of confidence of o
NS AT SR = e This cenificate may not be reproduced ather than in full, except with the prior writhen
__________ o S e M : ﬂ Tk_ Approval of the head of Corporate Services 3 | Equipment Calibration and Testing Services.
" 0 oo [ U

Cert.No.: 25CH245 Cert.No.: 25CH245

Page.:
Page.: 2 of 3 T age:;3 o3
Calibration Results

Function : Temperature Measurement

Condition of this result of calibration

1. Reference Standard Instrument :-
b This equipment was connected with Temperature Probe;

Instrument Serial No. ID No. Certificate No. Due date
1) Th t 241995 09 Sep 2025 i =
) Thermometer 1963878  130RC095 ep - Serial No. OBOF0277
2) Ref. Std.Thermometer 4982054  110RC044 241757 14 July 2025 . \ W ey
Dimension of probe;
- This Certification is traceable to S| Throught Technology Promotion Association (Thailand - Japan) Length : 110 mm
2. Certified Reference Materials :- I i e
- Diameter : 16 mm
- Conductivity calibration solution, CPA chem Ltd., The measurement results are traceable to S| | T
- Immersion Depth : 90 mm

through CPA chem Ltd., ANSI-ASQ National Accreditation Board, Accredited No. AR-1835
Calibration Result : Without adjustment

Conductivity Solution Manufacturer Lot No. Exp. date
1412.9  pSicm CPA Chem 1005307 15 June 2025 Calibration Standard uuc* e Uncertainty of | Coverage
rror
12.881 mS/cm CPA Chem 1005308 15 June 2025 Point Temperature Reading Measurement factor
- Control Conductivity calibration solution temperature by Water bath (25 + 0.1) °C (°c) (°c) (°c) (*c) (x°c) k
3. This certificate is valid only to the item calibrated on date and place of calibration.
15.0 15.004 15.0 -0.004 0.13 2.00
Calibration results 300 30.004 30,0 -0.004 0.13 2.00
Function : Conductivity Measurement 45.0 45.001 45.0 0.002 0413 2.00
(*) After Adjustmentat 1412.9 yS/cm
Conductivity Electrode Serial No.: 9B9F0277 Remark : - UUC* = Unit Under Calibration
Standard Boforalid) AfterAd) Uncertainty Coverage The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
8 . . s )
Conductivity UUC* Reading uue < of factor factor k, providing a level of confidence of approximately 95 %.
Solution (%) k
-o0o-
1412.9 pS/cm 1409 pS/cm 1413 pS/cm 9.2 uS/cm 2.00
12.881 mS/cm 13.26 mS/cm 13.32 mS/cm 0.086 mS/cm 2.00

Remark : - UUC* = Unit Under Calibration
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THAI UNIQUE OPEN LAB SERVICE

CERTIFICATE OF CALIBRATION
OPERATIONAL QUALIFICATION RE { ) GAS CHROMATOGRAPH MASS SPECTROMETER

Equipment Operational Qualification Report
o P Q B Certificate No.: SV2407/21898

Customer: United Analyst and Engineering Consultant Co., Ltd.
Address: 3 Soi Udomsuk 41 Sukhumvit Rd. Bangchak
Report No. SV2407/21898
; g Phrakhanong Bagkok Thailand 10260

. Instruments Model: MS Scion-50) SN GQS1203F021
Equipment GEMS GC 451-GC SN BRI203M099
AUTO SAMPLER CP8400 S/N  BRI203M331
Syptem:Mode] Q Standard Reference Number: 393065201
Procedure Document Number: 394207000
System ID GQS51203F021 System Test
Equipment Details Bruker PM perform and Diagnostic Test /P:\SS FAIL
Air Water Check Test fPASS FAIL
—— e—— Tune Test EI 7PASS FAIL
est Frotocal Clon toc . . ¥ -
; el Signal to Noise Test (EI) SCAN /PASS TFAIL
Injection EI Area Precision Test 7/ PASS FAIL
Protocol Rev. A Injection EI RT Precision Test 7/ PASS [1FAIL
User Demonstration /PASS |FAIL
Date 16-Jul-24
Report Type Report
Engineer =
Somchai Pohtunglwm
Org. Name United Analyst and Engineering Consultant Co.,Ltd
Date 16 July 2024
Org. Location 3 Soi Udomsuk 41 Sukhumvit Rd.
Bangchak Phrakhanong Bagkok
Thailand 10260
w Thai Unigque Co., Ltd. Service Division
enanslumunu wnaslumunu
ECI0N Operstioral Qualifcalion Projocol
SCION™ Contact
H H H Scion Custorner Service and Suppon Lses a Cuslame: Relationshlp Management {CRM) system,
0 pe ratl onha I Qu al Ifl catlo n Pro to co I The ireraction with this system cffars the Customar immediate benefits including the contact center

or help dask,

Scionworldwida service & support offices can be found from Scion website:
Far SCICN Instrument
Nama and Madal:

Serial Number:

wiww. sclon. comy/support.html

Systern 1D Number:
Ecion iz the owner of copyright on this documeant and any associated software, Uncar law. the written
parmizsion of Sclon must be ablzined bafore the docl talion or the software is copied,
raproduced, translated or converted to elactronic or other machine-readatde farm, in whole, orin

M,
PR published November 201 1

Seion and the Scion loga are trademarks or ragistarsd trademarks of Stion Corporation.
@ 2011 Scien

Publlcation no. 354207000
Rewvigion A

Movember 2011

Pubthication np. 3R4207H00. Revsion A, Navember 2011 Page 2 ofd

wenansluimuny enaslumuny



SCIOW Ciparstianal ¢ Fralocm SCION Opersfional Qualitcatior Frofocot

Table of Contents 62 Operational Qualification Profocol ASSIgNMEIUE.E . _.........cocorrevvies e e 2T

Profocol Acceptance f Pratocal Approval by Scion 64 e 27
O REASION HISONY. v oo e § Fermarks F OO SO U PP R T U OO PR RSO U URRRRRRURIR :
2.0 Qualification R and Revl Datalle B APRBNOICHE e 2B
21 Qualfication Reprasentative Details e B Al Qualification Representalive DE{RIS ..ot 30
22 RevewerDefalk............. s 7 BT Ereapliong e B
23 Qualty ASSUBNOR C OO DA e & Oparational Qualification Protocol Cartification a8
3.0 Customer Rasgonsibilltles.. ... .8
4.0 Qualificatlon Guideliras and GMP Documentation.. .10
4.1 Qualificalion SUMMEn. . e e e e mnn e emrrn e 1D
4.2 Qualification GUIdEiNGS. ... . e e e e 10
4,3 Fage Numbaring of Appendices. ..
44  Exception Reports, ,, _1z2
45 Refersnce Dotuments 13
48  Required Materlala .. J14
47 Genaral GUIBTINES ..o e 15
4.8 Speoflc Inatruchons for Dacumentation. . el 15
49 Dotumentation Somectiong. ... e e 16
410 Marking Procedures Not Applicable .
411 Addendums..__.,, 17
412 Addandum Example 17
5.C Operational Qualification .................... 18
51 OQPREParalion........... ... . e e e 1B
3.2  SystemDescription,....................... oo e 2D
5.3 DataShest Spedfications.. ... 21
9.4 ElPrevision Test TQ ... e 22
95 ElPrecision Tast S0 ... 23
56  Final Evaluation................ .. 2B
6.0 Protocol Approval ... 26
6.1 Protocol Acceptanca / Approval by Cusbomes_ .. 26
Fublcation no. 334207300, Revision A, Mowmper 2011 Pag}uf.&é Publcatien no. S4E07000. Reisian &, Nesember 2011 Pagedot3d
enaslumungy tenaslupmuRy
SCIOM Onersfona) Quatficatian Profeol SCION Operafional ion Protocal
1.0  Revision History 2.0 Qualification Representative and Reviewer
Details
This qualification protocal is updated as neceszary, which ingludes the eveant of any ragulalery changes
to Title 21 of tha Cada of Faderal Regulations (21 CFR) Parts 210 and 211 {if applicabte), any software e . 5 ]
ar hardwara changas, of updates that may impact on ragulatory complianca. 21 Qualification Representative Details
lasue Number| Date Comments Each person responsible for executing any part of this Protocol must complete the table below
providing a sample of their signature and initials, and recording the date the Qualification was
performed.

Qualification representatives are nominated to exacute and verify the completenass of the test protocol
and correctness of all entries

Alltesting must be performed in accordance with procedures outlined in this manual. The
representative must be trained and qualified to perform the procedures outlined in this documeant,

A copy of their appropriate qualifications is to be inserted into "Qualification Representative Details” an
page 30.

Mame (Print)
Title

JOHTON GKAM

Signature

Initials

Date

Name (Print) |
Title
[ Signature

Initials
Luale

Pubilalion na. 294207000, Rovhion &, Nawember 2011 Page 5 or2d Publication na. 384207000, Revision A, Novernber 2011 Pagefal3s

enaslumungy tenaslupmuRy



SCION Oparatiaral Quatitealion Profocol

2.2 Reviewer Details

Each reprasentative responable for reviewing any part of this protocol must record their datails inthe
following tables, providing & sample of their signature and inltials, and recording the date the
qualification was parformed.

Anemplayee or dasignee of the company oparating the instrumant muest review these qualificatian
pracedures. All calculations and data will be checked by (he reviewsr, Data review must ba parformesd
In accordanca with the quafification gui Qualfication Guidelines and GMP Documentation” on
page 10 and in campliance with current Good Manufacturing Prastice (oBMP) as specifed by 21 CFR
Parts 210 and 211.

Cocumentation supporting training i the anea of daka review ard cGMP must be sarefully maintained
and reviewad by the instrument ownar.

Reviewer representativas are responsiible for reviewing the complatenass of the quallfication protocol
and awsuracy of all eniries,

Mame {Print)
Tite |
Jignature

Initizls
Date

Mame (Print}
Tills-.
Signature

Initials
Data .

Publcatian no. 334207000, Rayision A, Novambar 2111 &7 of 3B

,
BNATNMUAN

SCION Operational Qu. affon Prolocol

3.0 Customer Responsibilities

The customer shall ensure that the Preventive Maintenance (PM) or Installation Qualification (1Q) up to
point 8.11 is completed. A customer representative should be available at all times during the
Operational Qualification Protocol.

Note The Operational Qualification Protocol test procedure should be performed after significant
repairs, and at least once a year.
iancaton / P e QA/QC Initials
Rep. Initials Initials
Date | 16 Dule 14 Date | Date |
Publication na, 384207000, Revision A Navember 2011 Page 40136
mnmsiumuqu

SO Cnemfions) i PR

2.3 Quality Assurance/Control Details

Az Quality AssurancaiGontral (QA/QC), wha |s empowerad to approve Inatrument compliance
documents, | approva the procedures in the SCION Operatlonal Cualifieation Protecol, which | may
have amendad, | accept the qualification of the Quallication Representative, and | will revisw and initizl
the results.

Name {Print}
-Tite
Signature

Initials.
Diate

-Nams (Printy
Titie
Srature

Inilials
Drate

Pulicabon ne. 384207000, Rewsian A, Noverrber 20§ 1 Fape § of36

wnaslumun

ECH0N Dperatonal Qualifcation Protocol

4.0  Qualification Guidelines and
GMP Documentation

4.1 Qualification Summary

Atthe and of gualification execution, alliables and data entry fiekds must be completed 2nd ail test
results, whare spacified, must be printed and attached 1o the pratacal.

The Qualification Rep ive and the Revi miist sign {signature or intkalz) and date sach page
that has a signature fisld. This represents agraemant and acceptance of all data and information on tha
signed papge.

Note Scion doss not pravide instructions fer full Qualification of the personal computer (PC}
uszd to operate the SCION. W further guslfication of the PG 15 reguirad the end-user
must contact the P manufacturer.

Mots Bcion does nat provide full qualification instructions far nen-Seion manufactured
accassorles. Limited instructions may be supplled. If gualification of a nan-Scion
accessory is requirad, 1ha end user must ¢ontact the accessory manufacturer,

4.2 Qualification Guidelines

The following ara general guidel for performing the qualification tests in accordance with oGMP for
the Manufacturing, Procesang, Packaging, orHaolding of Drugs per 21CFR Pars 210 2nd 211,
Additional local requiresnents may also apply.

Read the guidelines bafore starting the qualification.

Perform all fasts exactly a8 written.

» LUza a pan with permanent blue or Hack ink unless otherwise speafied by company palicy,
Neatly strike sut any incorrect words or numbers, made while wiiting commens or recording
results, information or data within this Protocol, with & single liee. The word(s) crossed out must
remain legible, Write the correstion as closa as possible to the original entry. Write a brief
description of the arror, For examie, write 'Transcription error' or 'Re-wrillen far carity'. nitial
and date the change.

Ertering inifials where a signature is requashed, and vice versa is permitted. The excaption b3 this
igin 2.0 : Qualification Representative and Raviawer Datails 9n page 6, where examples of sach
Person’s signatura and initials are required.

Use the date format dd Mon yyyy (£.9. 08 Mar 2011) unless otherwiss specified by company
pobicy.

L}

-

Fublkeation no. B5a20T 000 Ravsaon A Navember 2011 Fage 1036
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SCION Cperational Qualification Profocol

Complete all tables and data fields to comply with this protacol. Blank fields are not permitted. For
itemns that are not applicable, draw a line through the field, and write 'N/A’ (Mot Applicable). If
entire tables or sections of tables are not applicable, strike a line either through the entire table or
the specific area and enter ‘N/A’. Complete the signature fields on the page.

«» \\rite ‘Pass’, ‘Fail’ or ‘N/A’ as applicable to the test requirement or outcome.

Ensure that results and/or specific documents are printed and attached to the specified appendix.
The Qualification Representative and Reviewer must both sign (signature or initials) and date the
signature fields on each page. This rep ice of all data and
information on the page.

-

greement and

4.3 Page Numbering of Appendices

Each page that is inserted after the appendix is numbered with the letter of the appendix and a
sequential number, The appendix page number must be initialed and dated by both the Qualification
Rep ive and the Reviewer.

For example, pages inserted after Appendix C are numbered
C-1,C-2, C-3... ete. along with the initials and date.
Ifthe reverse of each appendix page is left blank, it should be marked ‘N/A' and signed and dated.

When the IQ is complete the total number of pages inserted after each appendix is written on the front
page of the respective appendix sheet.

Qualification | ——— Reviewer i
Rep.Inals | —/ F it 000 Inkels
Date 16 July 14 Date [ Date |
Publcation ne. 394207000, Revisicn A, November 2011 qul‘lcf”
enanslueugu

SCION Cperations! Qualification Protocol

4.5 Reference Documents

The following documents are relevant to this Qualification:

« Installation Qualification Protocal
« Completed service report from Preventative Maintenance (PM) scheduls

Qualification | —— // # Reviewer =
Rep. Initials =4 Initials | QA/QC Initials
Date [16 July 24 Date | Date
Publication no. 364207000, Revision A, November 2011 Page 13 6f36

enansluemugu

SCION Operational Qualification Protocol

4.4 Exception Reports

An exception to the protocol occurs when the observed result differs from the acceptance criteria or

expected result.

All exceptions to the protocol must be documented in the Exception Report. The Exception Report
includes a detailed description of the exception and resclution by the Qualification Representative.

Each Exception Report shall be issued with a unique identification number in the form ERID-XX-X.
This number is generated by the page number on which the exception occurred followed by a

sequential number indicating each exception found on the page.

For example, if an exception occurs on page 34, the Exception Report shall be identified as ‘ERID-34-
1. Ifanother exception occurs on page 34, the second report shall be identified as ‘ERID-34-2". This
identification number should be recorded in the ‘Pass / Fail / N/A’ field after each test.

Each Exception Report must be signed by the Qualification Rep

and the Revi as

evidence of approval.

The Exception Report is inserted in the appropriately named appendix and numbered as per Section

4.3 of this protocol,
Qualification | —— , / Reviewer
Rep.Inials | —=>7 " nitiale QAJQC Initials
Date 16 Jeuly 24 Date Date |
Publcation no. 384207000, Revision A Novembar 2011 Page 120136
wnaslumunu

SCION Operafional Qualification Protocol

4.6 Required Materials

The following stock solutions are required:

+ 100 fg/ul OFN 384204200
- 1pg/uL OFN 383085201
+ 100 pg/uL OFN 383110101
+ 10 pg/L BZP 83065301
+ 100 pg/uL BZP 394206200

The above solutions will be used ta prepare the following working solutions which will be required to

execute this O

Note Refer to Appendix 1 for the preparation of the standard sclutions.

Qualification — 5 Reviewer L
Rep.ntisk | —>%" 7" injiaks gacinfas
Date [16 Futy 24 Date Date |
Publication no. 384207000, Revision A, Novamber 2011 Page 140f36
naslumunu



SCION Operational Qualification Protocol

4.7 General Guidelines

The following are general cGMP guidelines.

» Perform each procedure exactly as written.

Fill in each item on the form or mark it Not Applicable (N/A).

If an item is marked N/A, initial it and date it

The Reviewer reviews and initials all entries recorded by the Qualification Representative.

Keep all raw data. The Qualification Representative and the Reviewer will initial it, and date it

Do not destroy raw data.

Attach raw data from an instrument, such as the SCION, as an Addendum using the instructions

inthe following Addendums section.

« If several instruments are qualified simultaneously, reference shared information, such as
standard preparation and chemical information, to the document containing the original
information by its model and instrument identification number.

« Label all reference standards as required by local regulations.

Record the time each reference standard was opened.

Use reference standards within 24 hours of preparation.

Qualification | ——" // s Reviewer s
Rep. Initials Sl Initials QARC il
Date 14 Jaly 24 Date | Date

4.8 Specific Instructions for Documentation

The Reviewer designates specific documentation instructions as follows.

Permanent Ink Color | Blue
Preferred Date Format | 16 July 24

If more instructions are required: Use an addendum sheet, write the addendum number, and a brief
description.

Qualification . ' Reviewer i
Rep. Initials b o Initials ‘ QA/QC Initials
Date [16 July 14 Date | Date |
Publcation no. 394207000, Revisian A, Novernber 2011 Page 150126
tenaslueugu
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411  Addendums

The following are reasons to complete an addendum sheet:

+ A deviation needs d tation.
« Additional information or data needs to be recorded.
« Insufficient space to include the correction on the sheet where the error was made.

Qualification | —— /2 Reviewer e
Rep.lntisls | —%" " initials QAIQC Initials
Date 6 Tuly 2 Date | Date

412 Addendum Example

The following is an example of using an addendum sheet to document a deviation.
If some of the items on the sales order were not present, you could do the following:

1. Use an addendum sheet.

2. Write Instrument Delivery on the Procedure line.

3. Write the addendum page number followed by a letter. For example: page 124, where 12 isthe
page and A represents the first addendum on that page.

4, Write the plan to obtain the missing items, which may be the following:

« Scion notified that Part Number XXX and XXXX are missing.
« Scion replied that the parts are in stock and will be sent overnight. While
« waiting for the parts to arrive, | will continue to set up the instrument.

5. Review the plan with the Reviewer and make the necessary modifications.

8. Document the arrival of the parts and write that this addendum is resclved. Attach a copy of delivery
documents and create addendum pages as required.

Qualification e Reviewer ol
Rep. Initials =V Initials QAIQC Intials
Date I £ Jaly 24 Date | Date

Publication no. 324207000, Ravision A, Movember 2011 17 of36
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4.9 Documentation Corrections

Note All original entries must remain legible after corrections are made.

. Draw a line through the incomrect information.

2. Write the correction as close as possible to the original entry, or enter a footnote.

3. Write a brief description of the error, For example, write “transcription error,” “rewritten for clarity,”
or "correcting wrong entry”.

4. Initial and date the change.

Qualification = Reviewer ;
Rep. Initials ,~:_—-_<,,~4/ £ Initials QAMQC Initials
Date 1§ Tuly 24 Date Date |

4.10 Marking Procedures Not Applicable

Some sections may nat relevant for the qualification. To indicate that a procedure or part of a form is
unnecessary and that it was not forgotten or inadvertently overlooked:

1. Draw aline through the portion that is not applicable. Wirite the letters N/A (for not applicable), your
initials, and the date near the diagonal line,

2. Ifa procedural step is unnecessary, select M/A if it is indicated, or write a comment in an Addendum.
The Qualification Rep: tative and the R enter their initials and the date near the line.

Note The Qualification Representative and Reviewer must sign and date all forms, even when
part or all of the form is marked N/A,

Qualification e Reviewer 4
Rep. Initials =47R Initials SRt nioe
Date {6 Tu ls 24 Date Date [
Publ na. . Rivision A, N 2011 Paga 1503
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5.0 Operational Qualification
This chapter contains the tests to be completed to perform an Operational Qualification for the SCION.

5.1 0Q Preparation

The following must be done before starting the OQ:

1. Preventative Maintenance must have been completed and signed off by the Qualification
Representative, Reviewer, and QA/QC person, and attach a copy of the service report and add an
addendum number.

Addendum __P- M. Prodoce]

Qualification | —— / / Reviewer -
Rep. Initials =47 Initials AGE Intal
Date 16 T fy 3/ Date Date

2. 0Q must have been completed and signed off by the Qualification Representative, Reviewer, and
QA/QC person.

Qualification | == ¢ / Reviewer 7
Rep. Initials Sl P Initials QA/QC Initials
Date [16 Juty 24 Date g

3. The QA/QC person must review, approve, append (if necessary), and sign the Pre-execution
Approval,

Qualification | <= , 7,  Reviewer 2
Rep.Inftals. | — Initials Gy
Date | 16 Jwd, 24 Date Date
Pubkcation no. 284207000, Revision A Novembsar 2011 Pege |I50f36
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SCION Operafional Qualification Protocol

4. The Qualification Rep tative and the R must sign and date the Pre-execution
Approval,
Qualification — * 2 Reviewer 3
Rep. Initials =l Initials ELARE Tl
Date 16 Tely 24 Date Date |
Publication na. 384207000, Revision A, November 2011 Page Igd&ﬁ
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5.3 Data Sheet Specifications

Run these tests after the instrument has pumped down and is leak free. Use the factory methods.
Follow the Installation Procedure; complete this section and the appropriate line of the OQ Summary.
Print out the methods and results and attach as addendums. Use the factory test column Br-5ms 15m
X 250im X 0.25im.

Table 5-1 TQ Specification
Mode Concentration |Scan Range |Resultt N/A | Pass | Fail | Addendum
El Full Scan 1pg OFN 50-300 S/N =500:1
EIMRM 100 fg OFN 272-222 S/N 25000:1
PCIFull Scant |10pgBZP 80-230 S/N 2501 =1
NCIFull Scant |1pg OFN 200-300 S/N 24000:1

1 The Signal-to-Noise ratio S/N values are based on RMS noise figure.

1 Cltests use methane gas as reagent gas.

For any tests that did not pass, complete an Addendum for each, write the Addendum number and a

brief description.

Qualification — ! Reviewer e
Rep.Initials | —" ¥ initals el L
Date [16 July 24 Date [ Date |
Table 5-2 5Q Specification

Mode Concentration |Scan Range |Resultt N/A | Pass | Fail | Addendum
EIFulScan | 1pg OFN 50-300 S/N 2600:1 v
PCIFull Scant | 100 pg BZP 80-230 SINz800:1 | 7

NCIFull Scant | 200 fg OFN 200-300 SNz1000:1 |/
Qualification | — /7~ Reviewer i
Rep. Inisls | —==" " Jritials ‘ Qe e
Date |16 ety 34 Date | Date

Publication no. 384207000, Revision A, Navember 2011

Paga 2! ofib
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5.2 System Description

521 SCION Description

Installation Date: 9 ¢ 1 5 g::':;pt:'r: m::er

[+ Information

Company Unitesl Avalust aned Bneipeeringinstallation Site L4 5

Name: = - “Building:

Address: <] So; cledemacide 41 AddressiLocation: Sukbuwmvit Ral.
City, State: Pyuachale , fredehapnou City, State:  Tdcuglenle

Zip/ Country: 1he kel .
System Description

Zip/ Country: 4n ¥ £

Serial

SCION  S& number: GRS 1202 F 021
Sales Order Sales Order Addendum
Number: Number:
GC

7 \ Serial
Module Type: ~ Scion 451 Number: BR1203M0oag
i

¥ il Serial
Module Type: (P ¢4 00 Number: BR1203 M 334
MS Workstation
Version: LE Serial

esion: MEWS §.2.4 Numper. U106~ 6711 - BBG- 4504
= Operating
Operating i Serial Service
System:  Windoywe F Version: T, No.: 0634 6-150- 424- 159 Pack: ~
c
; o Serial Hard Drive 17
Make: Dell Model: gptiplex  No: DnmyHSL Size | RAM: 4G By
Addendum o5 -
Number(s): 2. “.x;fs‘Fe w oesey; pTion
Qualification =% 4 Reviewer 5
Rep.Intials | —>#' 1 [riice RAMEIC s
Date | 16 %y 24 Date | Date [
Publication no, 394207000, Revision A, Navember 2011 Page ZI? of 36
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5.4 El Precision Test TQ

The following precision tests are for systems with autosamplers only, The test solution is 1 pa/ul OFN
test mix part number 393065201,

The following is the required precision for 10 consecutive injections:

Injection Retention Time Peak Area

ol olvleo|la|la|w|rw]| =

-
o

%RSD

As an alternative, a % RSD summary report from MSWS can be added as an addendum,

Addendum __[V //

N/A | Pass | Fail | Addendum

Observed Mass is between 271.6 mizto 272.4 m/z, which is £ 0.4 of
the expected m/z.

v
Retention Time = 1% Relative Standard Deviation (RSD). v
Peak Area < 10% Relative Standard Deviation (RSD). v

To complete this section use the factory MRM method on the system CD. Print a copy of the method
and add as an addendum.

Addendum __ v/

Publication no. 384207000, Revision A, November 2011 Page 23 of 18
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SCION Cperafional Qualification Profocol

Ifthe hardware is not the same as the factory method, then note this in the addendum and how the
hardware available has been configured to compensate. The mast common variation here is the
sampler, where the Combi Pal has been used instead of the 8400, This will have no impact on results
and can be tracked and recorded in the addendum.

55 El Precision Test SQ

The following precision tests are for systems with autosamplers only. The test solution is 1 pg/uL OFN
test mix part number 383065201.

The fellowing is the required precision for 10 consecutive injections:

Injection Retention Time Peak Area

i 2.645 BA¥00
2 1.4 3 5545
3 L 640 Lg50d
4 4. 649 LEEFq
5 3.641 25901
6 % 642 L6225
7 1641 L7311
8 %5.649 264 59,
9 L.649 15%249
10 3643 1LY¥6 DG
% RSD 0.03% 4342

As an alternative, a % RSD summary report from MSWS can be added as an addendum,

Addendum
N/A | Pass | Fail | Addendum

Observed Mass is between 271.6 miz to 272.4 miz, which is £ 0.4 of o
the expected miz.
Retention Time < 1% Relative Standard Deviation (RSD). e
Peak Area = 10% Relative Standard Deviation (RSD). v

Publication no. 394207000, Revision A, November 2011 Paga 230036
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5.6 Final Evaluation

N/& |Pass [Fail |Addendum
Is the equipment in normal operation condition? v
Have all of the OQ requirements been completed? v
Qualification Reviewer e
Rep. Initals Initials Qi It
Date | 16 Ty 24 Date Date |
Publication no, 334207000, Revislon A, Novernber 2011 FBQEZSlOI'SG
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To complets this section usze the fa¢tory Scan method on the system CD. Prinl a copy of the methed
and add a5 an addendum.

Addendum fu/t

H tha harcdware s not the same 2¢ tha factary method, then note this in the addendum and how the
hardware avellable has bean configurad to compensate. The mast cammon variation hers is the
sampler, where the Combi Pal has been used instead of tha 8400, This will have nc impact on results
and can betracked and recarded in the addendum.

Addendum (/A

. . Rawtann, 01 P‘ageZ-fquﬁs

wnaslumunu
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6.0 Protocol Approval

6.1 Protocol Acceptance / Approval by Customer

| agree that the procadures and information referenced in this document are applicable.

Instrument(s): -~ - 5
Se 10N A519 SE (with AP SHC0

Serial Number(s): ;
G®g 1903024

Sales Order Number:

Company Name:

United Avalygt angd Eng}ugerive donsetant do. 44
4 L I +

| agree that the Operational Qualification Protacol has been satisfactorily completed.

| confirm that the Operational Qualification Protocol has not been completed, because of
these failed (non-passed) items a

Authorized Cust R P

Name (Print)
Title
Signature

Initials
Date

Publication no. 384207000, Revision A, November 2011 Page 2§ of 36
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6.2 Operational Qualification Protocol Assignment

This Operational Qualification Protocol document is used for:

Operational Qualification Protocol as final test at Scion

Operational Qualification Protocol after Installation Qualification

O

Operational Qualification Protocol after Preventive Maintenance and OQ completion. m/

6.3 Protocol Acceptance / Protocol Approval by
Scion

| agree that the procedures and information referenced in this document are applicable.

Instru ts): ~ A ~ R
o) ke 1on 451 5@ -{,‘JH h t_l. P Ta0

Serial Number(s): E e
GRS 1205F 21

Sales Order Number:

Company Name: i . . .
Uniteel Avalyst apd Evgineerive doveyltomt 0wt
s L "l L

Publication no. 364207000, Revision A, Novembsar 2011 Page 27,6636
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Appendices

Each page that is inserted after the appendix is numbered with the letter of the appendicand a
sequential nurnber. The appendix page number must be initiaked and dated by both the Qualification
Representative and ha Reviewer,

For example, pages inserted after Appendix © are numbered G-1, C-2, C-3. .. etc along with the initiaks
andd date.

Ifthe reverse of each appendix page is keht blank it should be marked MA and signad and dalad,

When the O is complate the tatal number of pages Inserted after each appendix is written enthe front
page of the respective appendix sheet.

Publication ng. J4207004. Revison A Hovsmber 7011 Page 2§ of 36
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Scion Certified Engineer

Name (Print) SOMCHA1 POH TONG A M
Title ENGINEER
Signature

W

Initials LoMOMHAL
Date

6.4 Remarks

Publication na. 384207000, Revision A, November 2011 Page 28 i3
wnaslumuny
- D
J” Techcomp sciom

%ﬁ/ﬁéﬂfé

Itis hereby certified that

Mr.Somchai Pohtongkam
Has successfully completed the Service & ApplicationTraining for
Scion Chromatography Products
Training Contents were:

Hardware Operation, Software operation, Data analysis and Installation, &
Troubleshooting of Model:

SCION GC, GCMS sQ, GCMS TQ

At Techcomp Singapore
By Mr. Michael Mei (Service Manager)

On 11"~15" July 2016

/}/&;///\—

Hans van den Heuvel
Commercial Director
Scion Instruments

Date: 19 July 2016 Cert. No. : TSG-SCIONGC-15011602

—presiaaual



SCION Qperaional Qualification Protocod

A Qualification Representative Datails

Tha Qualtfication Representative is to insert & copy af their apgropriate qualification(s) after this pags,

[ No. of Pages Inzerted |

This arag s intentionally fef} blank.

Publcatin no. 234207000, Revision A, Novesber 2071 Paga 30af 33
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BCION Crerafions! Qualitcaton Protocol

B.A Exceptions

Each Exception Report shall be issued with a unlque identification numper infhe form of ERID-XX-X.
This hunber i genarated by the page number on which the axcaplion socurred followed by e
sequential number indicating each excaption found on the page.

For example, if an exseption oceuss on page 34, it shall be identified as Excepbion Report' ERID-34-1'.
If anather excepfion eocurs on page 34, the second exception shall be idantibed as ERID-34-2° This
identification number should be recarded in the pass/fail fiald afer each test.

Insert Excaption Reparts (if any) afler this page.

[ No, of Pagas Insarted ' (\w}

This area is inrdeniinatly feft blank.

Pplicatan no. 304207000, Rrevaion A&, Moverter 201 1 Page },0f 36
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Addendum Procedure: Page Number;___1
[ : . "
Qualification =+ ' 0 Reviewer z The
Rep. Initials e 1 R QACC Initials
Date Date |

| Date | T Ty 24

Publication no. 384207000, Revision A, November 2011

enanslumugu

Page 33,0136

Addendum Procedure_ 2 . Sule 1 Agscniplien Page Number:
E oo ( p QA/QC Initials
Rep. Initials 407, Initials
Date ¢ 24 Date | Date |
Publicstion na, 334207000, Revision A, November 2011 Page 338036
naslumun
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Addendum Procedure:_ ) - Tf’.‘?)T ILG.QU ! 1 Page Number__ 20

Qualification =, ! Reviewer s
F | SN QAJQC Initsls
Date 16 T ."c; 7 4. Date Date |
Publication no. 384207000, Revision A, November 2011 Paga 310f35
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Operational Qualification Protocol Certification

for

SCION

with the serial number

GRS 1205 F 24

has successfully completed all criteria for hardware Operational Qualification Protocol

as detailed in this documeant.

Scion Certified Engineer

el P

SOMCHAT  foH TongAM — 16 July 24
Name (please print) Signature Date

Authorized Customer Representative

Mame / Function (please print) Signature Date
Customer Address
nitedl Awalyet and Evaineeving omsaldant to. l4d.
L ) 7
Fublication no. 394207000, Revision A, Noveminer 2011 Page 350f36
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\ £
Addendum Procedure:_£1 . (.E;r'il T ’J“luz. Page Number:

Qualification == ¢ Reviewer 3
Rep. Initials | —— ,(,(:,, 7 Initials | G s
Date [44 7w ly s4 Date [ Date [
Publication no, 384207000, Restsion A, Novamber 2011 Page 350436
ensslumuny

UNITED ANALYST AND ENGINEERING CONSULTANT COMPANY Ltd.

Automatic Mercury Analyzer

Model RA-4500

Preventive Maintenance Report

Serial No. : 17780278
Soft version : Ver 2.0.7
ROM version : Ver 2.0.1
Date : 09 July 2024

PM by

Approved by : ‘

§ Coax Group Corporation Ltd.

1131/62,64,325-331 Nakornchaisri road,
Kwang ThanonNakornchaisri, Dusit, Bangkok 10300 Thailand
Tel. 02-2435263, 02-6682436 Fax. 02-2437386

lanasluetugy



Inspection result

ITEM STANDARD RESULT JUDGE

1. Self Check 1.1 Heating PASS OK
12 Cooling PASS oK
1.3 Leak PASS 0K
1.4 Optical system PASS oK
1.5 Drift PASS OK

2. Analytical curve inspection(AREA)
2.1 No Pretreatment (Low Conc.) Correlation coefficient 0.9999 oK

(r)= 0.9990

3. Repeatability(AREA)

3.1 No Pretreatment 100ppb, n=3 1 99.60 ppb

2. 101.84 ppb

3. 101.22 ppb

CV.< 5% 1.15% OK
4. Blank Below 1.0 (AREA) 0.1002 oK
'
tenaslumaun
Title : Preventive Maintenance RA-4500 sn:17780278
Date 1 2024-07-09
Name : Coax Group
Memo : Calibration Curve 0-10ng
Calib

09999

-
30302000E+00
'00800000E-02

T s
£
=6
2 4
2
o
123456789101
STDIng]
STD
No. STD SVOL | CVOL | bvOL STD AREA MEAS Dev Note
fppb] | [mi) | [l | (ml | [ngl  [ON] | [ng] [
1 100.000 0.000 5000 5000 0.000 0.0846 0.0265 -
2 1 100.000 0025 5000 5000 2500 3.3464 2.5298 12
3 100.000 0.050 5.000 5.000 5.000 6.4170 4.8863 23
4 1 100.000 0075 5000 5000 7.500 9.8647 7.5322 0.4
5 | 100.000 0.100 _5.000 5.000 _10.000 131132 100253 0.3
0.05
0.04
003
2 002
001
0.00
1 2 3 4 5
SMP.
SVOL CvoL | bvoL AREA MEAS CONC
No. NAME Note
© ml] [mu‘ [mu‘ [ON] ‘ Ingl Tug/L] e
1 _|100ppb 0.050 5.000 5.000 6.5389 4.9798 99.60
2 | 100ppb 0.050 5.000 5.000 6.6848 5.0918 101.84
3 | 100ppb 0.050 5.000 5.000 6.6446 5.0610 101.22
Statistics
No. | NAME TRY AV SD Cv
lug/L] lug/L] %1
1_|100pph 3 100.887 1.15660 1.15
- .
wnasluemunu

m MIFRON IMS TRUMENTS CORFORATION

Counter
Muitsnance
A 3 Couster [
Memsrarsart Court e
Mierary Exhauat Fiter Semcurrg)1500me) wzotsn e
Rarmp Active Hraf3300) W Cew
Wetrasane fimer Usase Trrel25000) oepeanron  Cew
Main Pumo tabef730) ORSEmZA 7281
Hesting Lamg Time. BEeEzoaey  Dea

F1 tateHy2000N]
P2 tabeHYR00Y
P2 tabaHYI000)
P tabefHNR000N)
FS tabafHI0008)
Fi abeHR000
FT tubefHiRo00)

Bl
:
tenalupaunu
003
002
.
g
< 001
0.00
1 2
Self Check
Heat check:PASS!! ( 26.3degC[05:00] -> 30.3degC[02:29])
Sensor check:PASS 53- 10= 43)
Leak check:PASS!! (0.19L/min)
Sig/Ref check:PASS!! (Sig:4.00V, Ref:4.02V)
Drift check:PASS!! ( 0.0000061 - -0.0000179 = 0.0000240)
- .
enaslueunu

m MIFRON IMS TRUMENTS CORFORATION



Title : Preventive Maintenance RA-4500 sn:17780278
Date : 2024-07-09
Name : Coax Group
Memo : Blank
N
No. NAME SVOL  CVOL| DVOL|  AREA MEAS = CONC Note
[mL]  [mL] | [mL] [ON] [ngl [ug/L]
Blank DI 01002 0.0385
0.0008-
0.0006-
 o000e
00002
00000
1
s '
onaslumun
MIFPON NS TRUMENTS DORPORATION
Equipment : Hot Alr Oven Cert. No.: 25TM5TS
Condition As-Received :  Used ltsm Page: 2of3
Reference : 2503-04370C-3

Procedure Used :-

Calibration were conducted using calibration procedure CP-OTOZ2 based on TLAS G-20 according to direct
measuremant method with Data Acquisition which connected with Resistance Temperature Detector ( RTD )
and Thermocouple Type T.

The temperature scale used was based on ITS-80,

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

Instrument Serial No. Cert. No. Traceable Due Date
1) Data Acquisition MY44073381 24LM73 TPA 18 May 2025
2, This certificate is valid anly to the item calibrated on date and place of calibration.
3. This i ion is ble to the jional System of Unit.

Remark : TPA : Technology Promotion Association ( Thailand - Japan }
Result of Callbration :- () Without Adjustment

Function of UUC* : Tamperature Source
Fresh air setting : Close during
Beginning Finished
Temp. { °C ) 27 28
REL Humid. | % ) 48 55
2 L [AC Supply (Volt ) 221 224
[-] [-)
] g Ref. Std. ID No.: @
H $ c':,H,-z $ Calibration Point
T 7 / Position : | (120,180 )°C | (104)°C
T o (=]
= ""’”2& i 7 Z3017C-01 | RTD21
5 = 23-017C-02 | 1RTD-212
W 3 | 2301TC-03 | 22-01RTD-03
4 2301TC-04 | 1RTD-214 |
5 2301TC05 | 1RTD-2/5
Pwk::nmllﬁagn« D‘;'l‘!"l : D=Imansion gfscﬁhnm:‘ar : . —23-01TC-06_ RO |
R & e 7 23-01TC07 | 23-D1RTD-07
ST Ha e 8 23-01TC08 | 1RTD-2/8
a(ref) | 23-01TC-08 | 23-01RTD-08

Capacity = 0.30 m*

1o llauan

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)  flac-MRA

CORPORATE 3 EQUIPMENT CAL AND TESTING
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL 0-2717-3000-29 FAX,0-2713-8484 CALmRATION stas

Certificate of Calibration cer ne. zstusrs

Page: 10of3

Equipment : Hat Air Oven

Manufacturer : Memmert

Model : UF 55

Serial No. : B212.0411

ID No. : UAE.WAD.005/2556

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

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

Bangkok 10260

Location : Labs Floor 2

Received Order : 19 March 2025

Calibration Date : 189 March 2025

Amblent Temperature : (26+10)°C

Relative Humidity : (50+£30)%

AC Line Voltage : (22022 )V

Calibrated by : Man Pattanapongpalboon
Approved by : KUY‘CL‘&

Approved Signatory
{ ) Chakrit Waswwanjua
() Suwit Imjal
{+ ) Kunchit Promprat

Issue Date : 27 March 2025

The Uncertainties are for a confidence probability of approximately 95%

This certificate may not be reproduced ather than in full, excegt with the prior written
Agproval of the head of Corporate Services 3 : Equipmant Calibration and Testing Services.

enanT limwan

Equipment : Het Air Qven Cert. No.: 25TM5T9
Condition As-Received : Used ltem Page: 3of3
Reference : 2503-04370C-3
Result of C: ation :- {*) Without Adjustment
Function of UUC* : Temperature Scurce
Fresh air setting : Close
[~ uuc* uuc* Overall
Paint Setting | Reading) stability i i i Factor
(c) (Cyl () (£'C) (*c) (c) k
104.0 104.0 | 104.0 0.040 0.43 0.78 2
120.0 120.0 | 120.0 0.64 1.3 1.8 2
180.0 1B0.0 180.0 0.48 1.5 1.8 2
T ch
Point Position B
(°C) 1 2 3 4 5 [ 7 B 3 (ref.) {+'C)
104.0 | 104.335] 104.135] 104.353[ 104.317] 103.649| 103.738| 104.179| 104.229| 104.025 0.42
120.0 119.575] 119,366 [ 119.207| 119.905] 118.994 [ 119.194 | 119.888 | 119.994 | 120.064 11
180.0 180.286 | 179.510[ 180.401] 180.551] 179.281 [ 179.463 | 180.196 | 180.451 | 180.374 12

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

Temperature stability : One-half of the greatest i dliff of I+ at any one sensor.
Temg ity : The { of red P at any sensors and the measurad
temperature at the reference location which are observed at the same time or at as close an observation time as
possible to ine the temp pattem or within the chamber under steady-state conditions.
Overall iation : The D of the i and mink d 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 i plied by a g
factor k, providing a level of confidence of approximately 95 %.
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?&ﬂgﬂé Lab Agilent 5100, 5110 Preventive Maintenance Checklist CrE]I §nS Lab

From Insgh 1o Ouscome From Insight 1o Outcome:

Agilent CrossLab Start Up Services

Agilent 5100 5110 ICP-OES
Preventive Maintenance

Introduction

Customer Information
» Customers should provide all necessary operating supplies upon request of the engineer.

*  Acustomer representative should be available to the engineer while performing the preventive
maintenance procedures. Customers are responsible for regular maintenance and are
encouraged to observe the service representative

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

service.
lent B v Miai ides S = If a system requires the use of extra or special procedures and/or parts for the maintenance
Agilent Preventive Maintenance provides factory recommended service for your analytical service, then these must be ordered separately and charged as a repair, which may incur
instruments to assure reliable operation and the accuracy of your results additional costs.

Delivered by highly trained and certified service engineers using genuine Agilent parts and
supplies, Agilent Preventive Maintenance provides what you need to reduce unplanned downtime
and keep your systems operating at their peak performance.

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

This checklist is used as a guide for completing the preventive maintenance tasks, A signed copy
of this checklist is provided for your records.

Rmision: AOL Issued: 21 January 2022
Document Nurmiber: GA014-90075 Fage L of 1
@ Agilent Technologies. inc. 2022

Revision: A D2 lssued 21 January 2022 S
Document Numbar: G3014-90075 Page £ of %
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Agllent Ag\lent
Agilent 5100, 5110 Preventive Maintenance Checklist rD SS La b Agilent 5100, 5110 Preventive Maintenance Checklist ['[)SS Lab
From Insight o Oatuome Fram Insight to Qutzoms
Important Customer Web Links Service Engineer's Responsibilities
+ Toaccess Agilent University, visit http://www agilent. com/crosslab/university/ to leam about + Contact the customer and ensure that all necessary supplies are available before the
training options, which include online, classroom and onsite delivery, A training specialist can preventive maintenance visit.

work directly with you to help determine your best options
s Only select those pages that relate to the system or module being serviced.

» Toaccess the Agilent Resource Center web page, visit hitps:/fwww. agilent com/en- # .
us/agilentresources. The following information topics are available: « Complete empty fields with the relevant information.

Sample Prep and Containment » Complete the relevant checkboxes in the checklist using either a "X or tick mark *™,

» Check “Service not applicable” check boxes to indicate services/tasks not delivered, as

+ Chemical Standards appropriate,

*  Analysis + Cornplete the Preventive Maintenance services in the most logical order relevant to the

individual system service in the erder of the tasks listed.
+  Service and Support yst sks lis

Aslication World « Complete the Service Review section together with the customer,
. plication Workflows
+ Complete the fields for page numbers at the foot of each selected page

+  The Agilent Community is an excellent place to get answers, collaborate with others about » Add relevant page numbers to selected pages and complete the total number of pages field in
applications and Agilent products, and find in-depth documents and videos relevant to Agilent the Service Completion section
technologies, Visit https/community agilent.corm/welcome
. . . . . « Ask the customer to sign the Service Verification section including the "s and your
+ Videos about specific preparation requirements for your instrument can be found by signature,

searching the Agilent YouTube channel at https://www.youtube com/user/agilent

» Need to place a service call? Flexible Repair Options | Agilent

Revision: A.0Z, |ssued 21 January 2022 2
Document Number: GBO14-90075 Pagesd of
@ Agilert Teshnologies, Inc. 2022

Revision: A 02, ssued 21 Jaruary 2022 =
Documant Number: GBO14-50075 9a:.]ei of Yr
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Feom Irsight 8o utcome:

Instrument Maintenance

System Information

O Check this box if an instrument configuration report is attached instead of completing the
table,

Instrument System Name and ID 10 MOV ICP-OFS

Instrument System Site and Location Unided ?\\'\9\353\ #d Ew ajnee fw\s Con sultawt
| List System Compenent Product Numbers List the Serial Numbers of each Component —|

1 G =ogh WY ®03e00)

2

3

4

5.

B

7

B

9,

ICP-0ES Configuration Table Circle the type or write in the type If other

Nebullzer Type SeaSpray (Bneneb) Conikal | Other

Spray Chamber Cyclonic Single Pass NCyclonic Double Passy Other

Torch Radial | Other
Tarch Type One Piece [Semi Demaus hl% | Fully Demaountable | Other

Injector Diameter 2 4mm Amm | 0.8mm | Other

Ingector hMaterial artz) Cerarnic | Other

Revision: A0 |ssuad: 21 January 2022 B A%
Decumert Number:. GA014-90075 Page Jaf I
& aglent Technologles, inc. 2022
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Agilent
Agilent 5100, 5110 Preventive Maintenance Checklist CrOSSLab

From lnsight to Duteome

Preventive Maintenance Procedures

Record Pre-PM instrument performance
Run Instrument Performance test.
P Record results in Instrument Performance Test Resilts Table = Pre-PM.

Clean and inspect ICP-OES system

Iﬂ/ Look for any obvious external damage or problems.
Ij Inspect water cooling hoses, gas lines and power cord for excessive wear or damage.

¥ Performa general intemal inspection of the systerm for excessive dust accumulation, clean if
necessary.

Inspect sample introduction components and record any required maintenance in the Service
Engineer Comments and notify the customer as the required actions required,

Record the instrument operating conditions in the ICP-0ES Status Results Table.
Replace the polychromator purge filter,

Replace the radial pre-optics window

Replace the axial pre-optics window for SVDV and VDV instruments.

Check exhaust flow for the corect positive extraction at the exhaust duct to insure they meet
minimum specifications.

Replace air inlet dust filter.
Replace high capacity air inlet dust filter element if installed. 19
Remaove and clean instrument water inlet filter.

o,

EBOE §EEERE

Agilent Water Recirculator

[0 Service not applicable

Drain cooling fluid and remaove any particles from the chiller reservoir
F Remove, clean and reinstall water inlet metal mesh filter if present.
= Re fill with Agilent Cool Clear cooling fluid.

Clean the cooling system Air filter and the condenser.

Revision: A02. Issued: 21 Jarwary 2022 =
Dacument Number. GB014-90075 Page 1 or)
® Agilert Technologies. Inc. 2022
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Agilent
Agilent 5100, 5110 Preventive Mamntenance Checklist CrOSS Lab

From Insight 1o Quicome

Preparation

Discuss any specific issues with the custorner before starting.

Review the instrument logbock for recorded problems and comments.

Save instrument control settings before starting the procedure.

Perform a general inspection of the system for cleanliness.

Check for proper installation of parts, assemblies, sensors etc.

Check system for required installation of components and implermentation of Service Notes
Check for required firmware/software updates and verify with customers if they would like
them installed.

For HF application systems, if standard sample introduction systern was not installed, ask the
custorner to install it 1@

Ask the customer to remove any samples from the ICP-DES sample introduction area, suto
sampler or around the ICP-0ES.

B 0 BREGEBER

i £
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From Insight to Dtcome

SPS 3 Auto Sampler

# Service not applicable

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

Clean X and Z axis slide shafts.

Using customer's racks and the Agilent software move the sample probe to the 4 ocutermost
cormers and rinse port, ensure that the probe is approximately centered in the vial.

B0:00

SPS 4 Auto sampler

ﬁ Service not applicable

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

Clean the auto sampler cover panels, if cover kit is installed, with domestic window cleaner,
Check the X-axis and Z-axis drive belts for cracks, splits, damaged teeth, excessive

fraying, color changes or degradation from fumes.

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

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

Test using customer's tray and move the sample probe to the sample vial 1, wash vial and
rinse port and ensure that the probe is centered in the vizl. If not use calibration wizard and
calibrate the position.

0O 0O 0O oo

AVS 4, 6, 7 Advanced Valve System

Iﬂ’ Service 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
O Check high flow pump for signs of leaks

Revision: A 02, |ssued: 21 Jaruary 2002 \
Document Number. GBI14-90075 pageBor
& Agilent Technologies, Inc. 2022

Agilent

enaslupmuny



Agilent
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From Irsight 1o Ouzeme

ICP-OES adjustment

Pl Check position of Zn peak, adjust if required.

Bl Check Argon Ratio, adjust to specified value if required.
d Perform Detecter Calibration.

& Perform Instrument Calibration.

Record Post-PM instrument performance

& Run Instrument Performance test,
& Record results in Instrument Performance Test Results Table - Post PM
& For systerns using ICP Expert version 7.3 and above, run the following Instrument tests

F Subsystem Communications Test
Air Flow
‘Water Flow

RF Generator
Camera Test
Optics Test

[@ Nebulizer Test

i
al
# Gas Flows
&
il
A

I Recard the result in the Instrument Test Results Table

Revision: AD2, issued: 21 January 2022
Document Numiser: GBO14-50075 Pape L of B
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Frem kesight o Datcome

Test Results

Instrument Performance Test Results 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®
ZIVE1SEST om SR 1500. % 19, & 4124, 5 chcs. @
Mn 257.610 nm SRER 49150 4521 V305 3120 6
A 396,152 nm SBR 4.9 0.3 a3 EAR
K 766491 nm SBR 5.7 S9.4 A% 4% 3

* Axial result is not applicable for GBO16AA, GB0124A Radial View instruments.

Instrument Test Results Table

MNote: The Instrument Test results are for systems using ICP Expert version 7.3 and above only.
Instrument Test Result
Subsystem Cornmunications Test ?95
Gtk ?a $5
Watet Fiow Pass
Gas Flows Pass
RF Generator ?;55
Camera Test ?a 55
Optics Test %
Mebulizer test ?G 55

Revislon: A 02, Issued: 21 January 2022 .
Dacurrent Nurrtser: GBO14-90075 page Vot 1%
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From Irsight o Outcome

Restore Instrument

O For HF applications, ask the customer to reinstall their sample introduction systern. e
o Leave system in an idle state: on and purging.

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

Service Review

Attach available reports/printouts of all tests to this documentation,

Record the Preventive Maintenance service activity in the customer's records/loghook.
Record the PM event in the Smart Alerts logbaok, if applicable.

Update/reset instrument maintenance counters as appropriate.

Affix the PM sticker to the system or instrument logbook based on the customer's request.
Complete the Service Engineer Comments section if there are additional comments.
Review this service, parts replaced, and test results ohtained with the customer,

If the instrurment firmware was updated, record the details of the change in the _Se_arvice
Engineer's Comments box, Systemsina compliant environment ray need additional
documentation

Complete the Signature Page with both Service Engi and Ci ig

G. AEEAGEEEES
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Frem Iegighe te Outcome

ICP-OES Status Results Table

Mote: These measurements do not form part of any specification and are for reference anly.

Measurement Standby Mode Plasma On

Mains Voltage 23%. 41 VAL 29p %3% VAL
Mains Current 0. 0% A 0.0 05 2
Instrument Temperature 49, C 23.5 C
RF Air Flow (sensor speed) & O a0 Hz
Plasma Exhaust Temperature Mo measurement 63.% C
Water Flow Oscillatar MO measuremeant N 34 Lfmin
Water Flow Detector 0%5 Limin R Limin
Water Inlet Temperature a0y “C 483 C
Palychromator Temperature 39.0 C 35.0 ©
CCD Temperature - A0 s i} -3 b
Thermal Stabilizer 350 °c 35.0 °C
Argon Supply Pressure G4%.a7 kPe 501,55 kPa
Purge (a3 Supply Prassure* G4t GG kPa AL 4 kPa
Opticn Gas Supply Pressure®] - kPa - kP2
MNebulizer Flaw No measurement 0.30 Limin
MNebulizer Back Pressure No measurement 19%. 43 kPa
Plasma Gas Flow No measurement WAy Liémin
Auiliary Gas Flow Mo measurament L) Lfmin
RF Power No measurament 19043 w
RF Supply Current Mo measurament 7.%5% A
RF Supply Voltage Mo measurament Joa, 473 W

*1 If option installed

g
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Frem lesight to Qucome

Consumed PM Parts

Product or Model# Quantity
Part Description Part Number where used consumed

e GA0104, GBO11A, 5
Muial Pre-Optic Window GEO0-6E014 GA0T4AIGEDT SA \
Radial Pre-Optic Windaw GB010-68015 All 1
" p P Agilent Water

Agilent Cool Clear Coolant Fluid 5799-0037 Reciroulator -
Purge Gas Filter GAOT0-60136 Al 3
Alr inlet filter GA000-68002 All 1
High Capacity Air Filtar GA010-60189 Optional -
Rotor seal for 6-7 port valve for AVSE/7 -
Rator seal for 4 port valve for AVS4 G8493-60002 Ga493a =
1R$ge solution to rinse station 2.5mm id x GEAT0-B0123 ape 4 s
Barby connecter 2.5mm-1.5mm D GB410-80124 sPE4 -
PVC waste tubing 8rmm od = Smm id, 2m GA40-B01ZZ SPS4 =
Additional Parts may be required from engineer's stock:

X axis drive beit 5410047500 P33 =
2 axis drive belt 5470047400 5P83 o
Peristattic pump tubing, PVC SolvaFlex, 3 3710049000 PS4 B

bridged,

Consumed Parts Reference
(Purchased by customer, not included as part of PM)

Iﬁ Section Not Applicable.

Product or Madel# Quantity |
Part Description Part Number where used consumed

Revision: A2 Issued 21 January 2022 —
Document Mumber: GBO14-90075 Pagelof 1
© Agilern Technologies, Inc. 2022
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[Report Summary

Instrument Mode! Agilent 510045110 VDV ICP-0ES

Instrument ID GBO11A/GBO15A

Instrument Serial Number MY 18030001

Saoftware Version 7.3.1.9507

Firmware Version 3442

Testad By Pre Test_PM_Kanyakom 5.

Test Compiated On 11/4/2024 9:18:10 AM

Result Summary

Subsystem Communications Test Skippad

Alr Flow Test Skipped

Water Flow Test Skipped

Gas Flaws Test Skipped

RF Genarator Test Skipped
Camera Test Skipped

Optics Test Skipped
Advanced Valve System Test Skipped
Resolution Test Pass

Sensitivity Test Fail

Precision Test :I

ass
Page 1of 4
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From Insight 1o Quizome

Signature Page

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.

Service Verification

Service Reguest Number: Date Service Completed:
Goo3EInon Ok Wou J024
Senvice Engineer Name: Customer Name:
Rawuakom S HPhﬂm Gf,'f-[}ﬂqd
Service Engineer Signature: Customer Signature:
Kanoakom o. P.Pihﬁaﬂ Onl@ﬂj

Total numbif of pages in this decurment
e

it " ~#i Agilent
® Agient Technalagies, Inc. 2022 O
1]
enanslumuny

Resolution Test Pass

Element Wavelength Specification  Width

N (174.213 nm) 5940 6.98

As (188.880 nm) =820 817

C (193,027 nm) £11.50 830

Mo (202,032 nm) 5820 6.38

Cr (206.158 nm) 51340 898

Zn (213.857 nm) S870 560

Ph (220,353 nm) 2550 7.0%

Co (228.615 nm) =17.20 1167

Ba (230.424 nm) =940 720

Mn (257 610 nm) =13.30 943

Mn (280.558 nm) £20.30 14.11

Cr {267.716 nm) £11.00 B.04

Cu (324.754 nm) =25.00 18.97

Cu (327.395 nm) =14.20 11.23

Sr(338.071 nm) 53350 2430

Ba (455.403 nm) £44.00 3347

Sr {460.733 nmy) = 36.00 17.23

Ba {453 408 nm) =36.00 25.37

Ba (§14.171 nm) =42.00 26.54

Ar{675.283 nm) =74.00 5651

K (766.451 nm) 580,00 65.85

L
Page 2 of 4
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Sensitivity Test

Radial
Element Wavelength
As (188.880 nm) =450
Se (196.026 nm) =410
Zn (213,857 nm) = 14210
Pb (220.353 nm) 2460
Mn (257 610 nm) 2 3518.0
Al (386,152 nm) z34
Ba (493.408 nm) =340
K (786481 nm) =18
Axial

Element Wavelangth

Specification  Msthod  Ratio

SRBR 104.1
SRBR BT 6
SRBR 1500.8
SRER 1707
SRBR 39150
SBR 77
SBR 459
SBR 87

Specification  Method  Ratio

Standard Blank

T93.0 50.8
8520 787
41823.3 745.0
2432.0 1748

284700.2 4420.0
4B454 8 5583.2
18667187 419038
990382 14687.7

Standard Blank

| Pracision Test

1

As (1B2.980 nm) =208.0 SRBR 1285 1488.8 118.0
Se (196.026 nm) =158.0 SRER 1120 17736 187.8
Zn (208.200 nm) =2340 SRER 4886.0 B784.2 1097
Zn (213.857 nm) = 1743.0 SRER 22174 955876 1789.7
Cd (214.439 nm) 242270 SRBR 1819.3 687245 1236.4
Pb (220,353 nm} = 3200 SRER 3326 T929.5 493.0
Mn (257610 nm) = 10625.0 SRBR T452.2 9912383 16811.7
Cr {267.716 nm) = 1048.0 SREBR 22546 1297066 3150.9
Cu {324.754 nm) =19.0 SER 269 200746.3 10407.5
Al {385.152 nm}) =60 SBR 0.7 211326.2 1B005.0
Ba (493.408 nm) 260.0 SBR 433 GH55480.4 138336.9
I (766,481 nm) 2240 SBR 281 13851802 479062
Page 3of 4
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Report Summary

Instrument Model Agilent 5100/5110 VDV ICP-OES

instrument ID GBOT1A/GEO154

Instrument Serial Number MY 18030001

Softuare Wo 7.3.1.9507

3442
Post Test_ PM_Kanyakom S.

Test Completed On 11/4/2024 11:07:24 AM

Result Summary

Subsystern Communications Test Pass

it Flow Test Skipped

Water Flow Test Skipped

¢ Flows Tast. Skipped

RE GEneere Skipped

Camera Test Skipped

Oplics Test Pass

Advanced Valve System Tast Skipped

Resalution Test Pass

Sensitivity Test Fail

Frecision Test Pass

Subsystem Communications Test Pass

Optics Test Pass

Radial Aial
Intensity 3184054 TS
Wavelangth  737.212 Tar212
Page 10f4
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Radial
Element W g Spacifi
Value % RSD
As (168,980 nm) <280 e
Se (196,026 nm) =260 0.95
Zn (213.857 nm) <150 031
Pb (220,353 nm) =280 0.72
Mn (257 610 nm) 5150 0.39
Al (396152 nm) <150 s
Ba (493.408 nm}) =150 0.87
K {T66.481 nm) <150 032
Asial
Elamant Wi gl Specification M
Value % RSD
As (188,980 nm) =150 121
Se (196.026 nm) <150 0.84
Zn (206.200 nm) =150 0.56
Zn (213.857 nm) <150 098
Cd {214.439 nm) <150 026
Pb {220,353 nm) <150 0.51
Mn (257 610 nm) <150 0.57
Cr {267 716 nm) = 1.50 022
Cu (324 754 nm}) <150 0.24
Al (386,152 nm) 5150 033
Ba (483.408 nm) s150 0.40
K (786.491 nm) 5150 065
N
Pagedof 4
'
enaslumunu
Resolution Test Pass
Element Wavalength Specification  Widlh
N (174.213 nm) =940 6.97
As (1B8.980 nm) 820 614
C (193027 nm) =11.50 8.33
Mo (202022 nm) =820 B33
Cr (éCf.. 138 niv) £13.40 8.06
Zr; {213,557 nam) S870 670
Fb (220353 nmy) =9.50 7.03
Co (228.815 fim) 517.20 1172
Ba (230,424 nm) =840 7.32
Mr (257,610 nm) =13.30 B.44
Mn (260.568 nm) £20.20 1421
Cr (267.716 nm} <1100 7.94
Cu (324 754 nm) 5 25.00 18.99
Cu (327 385 nm) 51420 127
Sr (338,071 nm} 533.50 24.40
Ba (455.403 nm) 4400 33.50
Sr (480.733 nm) £36.00 17.31
Ba (493.408 nm) = 36.00 25.44
Ba (B14.171 nm) £42.00 2516
Ar (BT5.283 nm) <74.00 56.15
K (766.491 nm} =80.00 65.56
Page 2af 4
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Senciivity Test Fail

Radial
Elemant Wavelzngth Specification  Method  Ratio Standard Blank
As (188.980 nm) 2460 SRBR 1308 a7 50.4
Se (196.026 nm) =410 SRBR 106.0 958.7 702
Zn (213.B57 nm) = 14210 SREBR 4124.8 440377 134
Pb (220,353 nm) =46.0 SRER 207.2 25547 136.2
Mn (257 610 nm) = 3518.0 SRBR 13017.8 2718456 434.7
AL {396.152 nm) 234 SBR a7 508155 47170
Ba (493-.403 nmj 2340 SBR 1337 20692030 153583
IE (7BE.481 nm) =18 SBR 4.8 1001885 172365
foaal
Element Wavelength  Specification  Method  Ratio Standard Blank
Ag (188880 nm) = 2080 SRER 174.9 186687 730
Se (196.026 nm) z158.0 SRER 187.0 18683.4 1102
Zn (208,270 nm) =234.0 SRER 7409 E838.0 831
Zn (213,857 nm) = 17430 SRER 63659 1015881 2117
Cd {214,437 nm) 242270 SRER 57810 72852.9 1581
Pb (220.353 nm} z 3200 SRBR 501.0 2464.3 2677
Mn {257.610 rm) = 10625.0 SRBR IN21e 10066378 1044.0
Cr (267.716 nm) = 1048.0 SRER 4424 8 132202.9 BEO.B
Cu (324.754 nm) 219.0 SER [ 3020078 43456
Al (396,152 nm) z6.0 SBR 211 218771.0 98923
Ba (493408 nm) z60.0 SBR 2506 71373809 283673
K (785491 nm) =240 SBER 453 14350506  31025.0
Page3ol4
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[Report Summary
Instrument Model Agllent 5100/5110 VDV ICP-OES
Instrument D GBOTIAIGE015A
Instrument Serial Number MY 15030001
Software Version 7.3.1.9507
Firmware Version 3442
Tested By

Fost Test_PM_Kanyakom 5.

Test Completed On 11412024 11:30:15 AM

Result Summary
Subsystern 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
Pracision Test sk-p:ed
ip)
Subsystem Communications Test Pass
Air Flow Test Pass
30% Air Flow (relative 5% Air Flow (relative
speed) speed)
1500 18.00
Water Flow Test Pass
RF Water Flow(L/min)  Camera Water Flow Water Inkst Temperature
{Limin) (*C)
1.30 0.8 2055
Page 1of2
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Pracision Test Pass
FRadial
Element W gth
Value % RSD
As (188,980 nm) 5260 0.81
Se (196.026 nm) =260 0.88
Zn (213.857 nm) =150 022
P {220,353 nm) =280 0.37
Mn (257.610 nm) 150 0.27
Al (396,152 nm) =150 025
Ba (483408 nm) =150 0.53
K (766.491 nm) =150 015
Axial
| Element Wavelength fratl W .
Value % RSD
As (188.950 nm) <1.50 .81
Se {158 =1.50 065
Zn (206200 rm} =150 o7e
#n (213.857 im) 2150 081
Cd (214.439 nm) =150 0.35
Pb (220353 nm) =150 0.33
Mn (257 610 nm} =150 1.02
Cr {267.716 nm) S150 0.32
Cu (324 754 nm) =150 051
Al (396,152 nm) =150 0.37
rikiad’
Ba (493 408 nm) =150 0.68
¥ (766,481 nm) =150 0.74
Page 4 of 4
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["Gas Flows Test
s Flows Ta
Pass ==
‘ Nebulizer  Actual Flow  Back B
iz Act
Target Flow Pressure Tarqelrglm el g'mm i
s o 154,65 200 200 11092
Makeup Actual Flow  Back B
Actual Flow
‘ Taier oy Pressure Target Flow g?::sum
2.00 200 115.38 18.00 1797 21.48
RF Generator Test —
RF Power Supply Test Passed
RF Power Supply (V) 128.554
RF Oscillatar Test Passad
RF Oscillator Frequen
(MHz) requency 26.834
Work Col Current (a) 44.680
RF Power Supply Current (4) 1,959
LI, Pass
lmalgrslion Time  Standard Deviation  Status
5,
Electronic Offset Test 1000 5928 =
Dark Current Test 6000 1168 Passi
Array Test 5
0.024 Passed
Linearity Test 0118 e
Page2of2
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Report Summary
Instrument Model
Instremant 1D

Instrument Serial Numbar
Software Version
Firmware Version

Tested By

Test Compiated On

Result Summary

Agilent 5100/5110 VDV ICP-0ES
GE01AIGED15A

MY 18030001

7.3.1.8507

3442

change mirror

11/6/2024 10:35:26 AM

Resolution Test

Subsystemn Communications Test Skipped
Alf Flow Test Skipped
Water Flow Test Skipped
Gas Flows Test Skipped
RF Generator Test Skipped
Camera Test Skipped
Orptics Tast Skipped
Advanced Valve System Tast Skipped
Resoiution Test Pass
Sansitivity Test Pass
Precision Tast Pass
Page 10of 4
L}
lenaslumIuRy
réansiﬁvily Test Pass
Radial
Element Wavelangth Specification  Method  Ratio Standard Blank
As (188.980 nm) =460 SRER 110.5 8689 543
Se (196,026 nm) =410 SRER 88.3 8347 813
Zn (213.857 nm) = 1421.0 SRBR 35354 44017.7 153,89
Pb (220.353 nm) z46.0 SRER i84.5 24923 159.8
Mn (257 610 nm) = 3518.0 SRER 110886 2495853 5038
Al (386,152 nm) z34 SBR 8.7 502744 51720
Ba (493 408 nm) 34,0 SBR 1245 19031841 15186.0
K (788.491 nm) =18 SBR B9 110041.4 13891.2
Axial

Element Wavelength

Cd (214.439 nm)

Specification  Method  Ratio

= 42370 SRBR 5069.2

Standard Blank

As (188.880 nm) = 208.0 SRER 2533 37443 1963
Se (198.026 nm) =159.0 SRBR 208.7 41897 3472
Zn {208.200 nm) z2340 SRER 923.0 122823 1721
Zn (213.857 nm) = 1743.0 SRBR B398.3 157561.5 6017

B9BTIT 3852

P (220.353 nm) 23200 SRER 3890 10641.1 6586
Mn (257.610 nm) 2105250  SRBR 211804 9855287 21836
Cr (267716 nm) 21048.0 SRER  3054.1 1317876 18115
Cu {324,754 nm) =190 SBR 363 3014014  BOG2.9
Al (396,152 nm) 26,0 SBR 108 2283595 192805
Ba {493,408 rim) 2600 SBR 106.5 64604215  B01228
K (766.481 nm) 2240 SBR 30.2 16398406  52562.1

Page 3of 4

lenaslumuRy

Pass
Element Wavelength Specification  Width
N (174.213 nm) =0.40 B.7%
As (188,980 nm) =820 5.80
€ (193.027 nm) =11.50 815
Mo (202.032 nm) <8.20 590
Cr (206.158 nm) =13.40 B.E8S
Zn {213.857 nm) =&70 B.77
Pb (220.353 nm) =850 .61
Co (228 615 nm) 1720 1178
Ba (230,424 nm) =840 725
Mn (257 610 nm) £13.30 9.47
Mn (260,568 nm) =20.30 14.50
Cr(267.716 nm) =11.00 791
Cu (324.754 nm) £26.00 1872
Cu (327,385 nm) £14.20 11,08
5r(338.071 nm) 533,50 25.39
Ba (455,403 nm) = 44,00 3309
Sr (460733 nm) = 36.00 18.54
Ba (453.408 nm) =35.00 2574
Ba (614.171 nm} $42.00 2523
Ar (675.283 nm) = 7440 58.82
K (766.491 nm) = &0.00 63.16
|
Page 2 of 4
L}
enaslumuny
Procision Test Pass
Radial
Elameant Waveleng! Specifi M
Valua % RSD
As (188,980 nm) =260 186
Se (196.026 nm) =260 118
Zn (213.857 nm) =150 0.50
P (220,353 nm) <260 0.74
Mn (257 610 nm) s 150 083
Al (386.152 nm}) =1.50 0.54
Ba (493 408 nm) 5 1.50 a.7a
K (786,481 nm) <150 0.44
Pial
Element g
Value % RSD
As (188.980 nm) 150 0.82
Se (196.028 nm) =150 0.82
Zn (208200 nm) =1.50 0.35
Zn (213.857 nm) =150 0.34
Cd (214.439 nm) =150 0.44
Phb (220,352 nm) £150 0.48
Mn (257610 nm) = 1.50 0.83
Cr (267.716 nm) =150 053
Cu (324,754 nm) =150 0.69
Al (356,152 nm) =150 055
Ba (453 408 nm) =150 129
K (766481 nm) =1.50 0.74

Pagedol4
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TECHNOLOGY PROMOTION ASSOCGIATION (THAILAND-JAPAN)

CORPORATE

llac-MRA

3: EQUIPMENT CAL

AND TESTING

534/4 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUANG BANGKOK 10250

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

Certificate of Calibration

Equipment :
Manufacturer :
Model :

Serial No. :

ID No. :

Condition As-Received:

Received Date :
Calibration Date :
Reference :

Submitted by :

Ambient Temperature :
Relative Humidity :

Calibration Procedure :

Calibrated by :

Approved by :

() Chakrit Waewwanjua

() Ponpan Paipim
(V/) Saithip  Meangmai

Issue Date :

WEC-TISTISATORS
cALmRATICN 5008

Cert.No.: 25CH354
Page.: 10f3

pH Meter

Horiba

LAQUA-PH210

HA9MO0047

UAE.EFM.005/2563 (EFM.pH.05/63)
Used Iltem

18 March 2025

20 March 2025

2503-0612WSC-2

United Analyst and Engineering Consultant Co.,Ltd.
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak,
Phrakhanong, Bangkok 10260

(25 £ 25) °C

(50 £ 15) %

In - house method :

- CP-CH5 by direct measurement with DC voltage
standard and direct measurement with

certified reference material (CRM)

- CP-CH8 by comparison with temperature standard

Uthen Kankawi

Approved Signatory

20 March 2025

Condition of this calibration result
1. Reference Standard Instrument
Instrument
1) Document Process Calibrator
2) Ref. Standard Thermometer

Cert.No.: 25CH354
Page.: 20of3

Serial No.  ID No. Cert. No. Due Date
43160066 130RC092  24E1320 22 Apr 2025
4982054 110RC044 241757 14 Jul 2025

- This Certification is traceable to Sl Throught Technology Promotion Association (Thailand - Japan)

2. Certified i The

results are traceable to Sl through Hach Lenge GmbH Ltd.,

Deutsche Akkreditierungsstelle, Accredited No.D-RM-15184-01-00

: The measurement results are traceable to Sl through CPA chem Ltd.,
ANSI-ASQ National Accreditation Board, Accredited No. AR-1835

Buffer Solution Manufacturer
pH 4.007 CPA chem
pH 6.999 Hach Lenge GmbH
pH 10.010 CPA chem

Lot No. Exp. date

1066665 18 Jan 2027
C03220 29 Oct 2026
1066669 18 Jan 2026

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

Calibration Results
Function : mV Measurement

The Uncertainties are for a

probability of

5%

This cartificate may not be reproduced other than in full, except with the prior written
Approwal of the head of Carporate Servicss 3 | Equigment Calibration and Testing Services.

Calibration Results

Function : pH Measurement

enansluemuay
Cert.No.: 25CH354
Page.: 3of3

Performing three buffers standard curve by using buffer nominal pH (4,7)(7,10)

Unit Under Standard pH Actual pH | Actual mV | Uncertainty of | Coverage
Calibration Buffer Solution Reading Reading |pH Measurement| factor
(mv) (#) k
pH Electrode 4.007 4.01 168.5 0.011 2.13
SIN.: - 6.999 7.00 -5.9 0.012 2.09
6.999 7.00 -6.1 0.011 207
10.010 10.02 -176.7 0.010 2.00
Function : Temperature Measurement
(*) Without adjustment
This If was with Temp Probe;
- Model : -
- Serial No. : -
Dimension of probe
- Length : 103 mm.
- Diameter : 16 mm.
- Immersion Depth : 90 mm.
Calibration Standard uuc* o Uncertainty of | Coverage
Point Temperature Reading measurement factor
(°c) (°c) (°c) (°C) (x°C) K
15.0 15.005 15.0 -0.005 0.13 2.00
30.0 30.007 30.0 -0.007 0.13 2.00
45.0 44.995 449 -0.095 0.13 2.00

Remark - UUC* = Unit Under Calibration

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

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

-o0o-

tanms‘laimuqu

Performing curve by D Process Calil at pH (4,7)(7,10)
Nominal | Standard Uncertainty of Coverage
Unit Under Value | Voltage Actual Reading Measurement factor
Calibration Input
(£mV) k
pH mV mv pH
pH Meter 4.00 177.48 1777 4.01 0.058 2.00
S/N.: HA9M0047 7.00 0.00 0.3 7.01 0.058 2.00
7.00 0.00 0.3 7.01 0.058 2.00
10.00 -177.48 -176.8 10.01 0.058 2.00
'
enaslupuny

TECHNQLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORFORATE SERVICES 3 EQUIPMIENT CALIBRATION AND TESTING SERVICES
53404 PATTANAKARN RUIAT 1 18, SLUt LIANG, 58N LAKE BANGKDK 10250
TEL.D-277-3300-26 FAX 0-2710-9424

Certificate of Calibration

Equipmsnt ;
Menufacturer

Madal :

Seral Ne-

I3 Ne. -

LCondition As-Received:
Racaived Data :
Calibration Date :
Ralarance =

Submitted by :

Ambient Temperature :
Ralative Humidity :
Callbration Pracedure :

Calibrated by :

Approved by :

[ % Unnepphal Hacachai
[ »Ponpan Palgim
i} Salthip Yeangmal

leaue Dats

NEETILTINMES
CAUSRATHIN 1032

Cert.No.:  ZACHT24
Page: 1of2

pH Meter

Horiba

LAGUA-PHZID

HADAJLOE

UAE. EFM.ODER2SEH EF-MW.pl LOBIES)
U=zed lem

18 June 2024

19 June 2024

2ANE-LEAIWRD-2

United Analyst and Enginesering Gonsullan: So., ik,
3 Sl Ldomauk 44, Sukhumvit Road,
Bangchak, Phrkhanuoy, Bangkok 10260

(25 + 28 O

(51 + 15) %

In - house mathod -

- CP-GHS by dilcel moasurement with 13 vidtage
standard Ard direct measuramernt with

wortified rerence mateniar (G1Rv)

- ZP-CHE by comparison with temperature stardard

Warakorn Lemgagtrakul

Sy

Approved Signatory

20 June 2024

The are for a

probabifity el approxim: 5%

[+ cerificin may nal be mpeod.zed ctank than ik dull, aeapt wieh te oror wEs

Appunal cf Il Faead o

awl Ineding Serdne.

3: Equipment &




Cert.No: 24CHT24
Page: 2af3
Condition of this calibration result
1. Reference Standard Inamiment

Inetrumment SeriglMo. D Na.  Cart Ne, Due Date
1) Bocument Process Calibrator 40045 130RGC116  23E2802 T Aiag 2024
2) Ref. Standard Therrnomater 45HE054 110G 2HSD8 28 July 2024

- Thia Cedificatan ¢ racesble io S| Thraught Technology Pramotion Assccation [Thailand - Japan)

2. Curtifiad Refaranue Matsrizs : The nessurerant reete era crecseble to 51 through CP4 cham Lid.,
ANSI-ASD Mational Accreditatcn Board. Accrodited Mo, AR=1R33

Buffer Solution Manufacturer Lot Mo, Exp. date
PH 4.008 CPA chem oTnES 25 Apr 2026
pH &.686 CPA, chem STORS2 25 fpr 2025
pH 9.2a7 CPA chem GT0A5E 25 Apr 2025

3. This vertificate is valid onty to the ilem o

sraled on date snd placs of sallbraflan.

Galibrgtion Results

Functlon : m¥ Measurement
Performing curve by O Process C. al pH {4,7)(7,10]
Nomtnal Standard Uncerlainty of Cavarage
Actual Reading
Unit Under Value Valtage Measurement factor
I
Callbratkon nput {am¥) &
pH my my pH
PH Mizler 4,00 AT7 .48 177 4.01 0.056 2.00
SN2 HADADODG T.00 .00 0.0 .00 D.05E 2.00
T LAV 0.4 T.00 0.058 200
1000 -177.18 -177.4 10.0t 0063 240
SO,
SESNSSUTRAI L SOSID3ar LSS = =
AuELEMEREuUAUENIS3EaTMNSSLETIS "1,,//'—-;\\\3-“
Foundaron for indusirial Development Marional Food inshi_ee RN

NEC-TISITIS 17025

iy ot vy Food Inchusival Laboratcry Serdce Certer CALIBRATION 0081

Calibration Certificate

Certificate No.:
Client name:

2501844-001-01
UNITED ANALYST AND ENGINEERING CONSULTANT CO,LTD.
Address: 3 Soi Udomeuk 41, Sukhumvit Read,

Bangchack, Prakhanong, Bangkok 10260

Page 1af §
Equipment: PH Meter

Manufacturer: METTLER TOLEDO

Model: SevenEasy pH

Serial No.: 1231155210

ID No.: UAE WAT.010/2553

Order No.: 2501844

Operation No.: 2501844-001

Date of Receipt: 24 Fabruary 2025

Date of Calibration: 24 February 2025

Calibrated by Mr.Manas Somsak Approved by %

Specialist { Mr_Pheraphat Tuanjit )
Manager, Division of Calibration Labaratory

Date of Issua: 27 Fobruary 2028 for the Technical Team

are for i probability of 5%

This Centifcale is issued in acconfance A pezreditalion granted by the Thai Laboraiory Accraditation Schame which has assessed
the measrement capabiity of e labo ily b recogrized nasonal andands and o he Uit of measurement reatzed at the
comespanding rational standards laborstory. Tha cedificals may fct b Mprcduced oIhGr than in Tull GAcest with S pricr wntien approval of the.
Hatioral Food institute

F-C5-004 Revisian: 01 Date: 20-04-65

Cert.No..  24CHT24
Fage.- Gaf3
Calibration Resulis

Fundtian : pH Measuremert

three buffers gurve by using buffer nominal oH (4.7)(7.10)
Uit Linder Standard pH Actual pH | Actualimy | Uneerainty of | Covarage
Cafibration Buffer ing pH factor
(mv} ) L]
pH Electrode .00 4.1 174.5 0.0085 2.5
3. o200 k] R .00 33 0.0 7.00
G.28G F.09 3.9 00088 2.00
=k 1y Rz -TT0.2 {0t .07

Functtion : Temparature Maasurarment
[*} Withaut ad]ustment
Thia equipmant was connastad witn Temparet re Praba;

- Modal @ 9652-10D

- Borial Mo. : Q92M0159

Dimansion of arobe

- Length : 103 mm.

- Dnomete © 16 .

- Immersion Dapth © Tmm.

Calibration Standard [8]1]=g Etvror Uncartainty of Coverage

Point Temperature Reading meszurement tacter
("C} [*C} {*Ch [} {£°¢) k
250 2002 250 -0.002 013 200
LA R{EXEs k) ) 0003 .13 20
350 35.003 3E0 -0.003 .13 200

Remark - UUGCT = Unit Undsr Calibraiion

Tha reportad uncartainty of measurament was basced on a standard uncerlainty multip ied by a coverags
faeter i, providing @ leval of confid of appraximataly 85 %.

-000-
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amanrnssularesdsidasLEmis

rEJhUSI’- sr:fanguEin sZaa n'\%:.;mr‘nf. - d,/}ﬁ\\%y‘e
‘oundahion for Indusirial Development National Food Rsifute MECLTISITIS 17025
Food Indusirial Laboratory Sendce Center CALIBRATION 0061
Calibration Report
Certificate No.: 2501844-001-01
Equipment: pH Meter Rosohtion: O01gH 5 1mV
Manufacturer: METTLER TOLEDO Modal: SevanEasy pH
Sorial No-: 1231188210 Type: Barch lop
0 Ma.: LAE WAT 0102583
Date of Calibration: 24 Fabruary 2025 Page 2ol §
Location: Chawical Calbration Laboratory, National Food Instiuse
Environment Conditian Aebierd Tempersturs: | 234 + 15 ] °C Reltivo Humidie [ 84+ 3 ) %

Condition of Equipment: Good Conditian

Cendition of this Results of Calibration

1. Calitwation Methed W-CC2 | In houss method based on direct messuremant by using standar voltage calbrasor and
certfind referunce matisl (CRAM)]

2. Aeferance Standards | Cerifed Aeterence Materia

Instrumasts arial |10 No. Manuinctre Dus Date
21 DC Vihsge Calbratar Fa Fuke MENT52 30 May 2025
22 Digitsl Thesmomater ZTDE00T Fuke ZE003T6-002-01 9 Qeacker 2025
23 Thamo-Hygro Meter NFILETH 01373 = O 6T0420-01 21 May 2025
Gertified Beforence Matorial Lot Mo, Manuiacturer BetN Eapire Dale.
2.4 pH bufer 4,008 [Primary pH buffer Solution) 1016435 CPACham PH2ISLS 28 Juiy 2026
2.5 pH buter 6,865 [Primary pH buffer Solution) BaniEe CRAGhem PH2IT.LE 30 November 2025
25 pH butier 10,04 Primary pH bufer Sofution) 1016437 CPAGham PH220.L5 26 July 2025
27 pH bulter 7.00 (Stancsed pH bultar Solution] CoB108 HACH LANGE GmbH 511MD04 18 Dclabar 2025

3. This canific 8 b Tr Iemalianal System of Uinit (51 Linit)

3.1 Instrusnts No 2.1 NSC-TISLTIS 17025 Laboratcry Accrecition of Cabbrason Ne 0008

32 Instruments Mg 2210 2.3 NSC-TISITES 17025 Labaratry Accrediian of Calbraton N 0061

3.3 Certified Reference Material Ng 2.4 1 2.6 vaceablelo  Primary measurement meshod- Hamed cell using calkbraled
thermamater, barnmaler. and rancvolimeter. The Standard Sciution
preparation and cerifed by CPAchem Lid is acoredied to K50 17034
and ISDVEC 17025

3.4 Carsfied Relarerce Malarial Ng.2.7 traceabic o PTE Cerificaln Nr. PTB-PHOA-S63/30504/23 and Cerificata Nr. PTB-
PHOB-555/30620:22 (PTB: Physikaisn-Thachnische Bundesansian,
Braunschweig, Germany)

4. Tris cevtificals was cavtibed oly fior e rsinman we caibralod

8. This resull of calibration was found sccurate &8 aho

data and place of calbrartion anly.

/A

F-(5-012 Revision: 01 Date: 20-04-65
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Feunelaton for Incusimal Development Nanonal Food sfiue RCICE <O 4 Foundanion for ncusina Cevelopment Manonal Food Insiture Fulglvie® e e
Food indusirial Laboratory Service Center EALTBRATION D081 Food Industrial Laboratory Service Certer CALIBRATION 0081
Calibration Report Calibration Report
Certificate No.: 2601B84-001-01
Equipment: BH Meter Resolution: 0.0 pH 1my Cartificate No.: 2501844-001-01
Manufacturer:  METTLER TOLEDO Wader SavenEasy pH Equipment: Digilal Thasmeenatar wih FTD) (pH Meter)
SerialNo: 123155210 Typn: Banch fon Resolubon: 017 Model:  SevenEasy ph
10 N UAE WAT 01072553 SorialNo: 1231188210 D No: LA WAT 1MNZS53
Date of Calibration: 24 Fabnary 2025 Pagedof s Manufacturer:  METTLER TOLEDO
e Date of Calibration: 24 Fobuary 2028 Page 4 of 5
1. Cahtration of pH Meter { Manual Temperature Compensason at 25 °C )
Naminal DE Voltage Standsnd Awerage indicator Reading Uncertainty Coverage Factor Leeatian: Chemical Cafbeation Laboralory, Mational Food nstitule
wH (mv ) ™ H (dmi'} (k) Erwironment Comdition: Ambient Temperaturs 24 t 10 G
L4 ol i s e i Relative Humidity 1% £ 17T %
2 5815 296 199 058 200
4 177483 178 400 [T 200
& 53160 ) 600 [T 200
7 o007 o T = = Condition of this results of Caliaration:
0 5915 ) u.00 ) 200 4. Calibration Method - In house method: W-TE-025 by comparisan wilh slandaed thermomeser.
10 177462 17 10.00 nsa 200 . paring wilh & known i
12 fatnibi b i) ke 20 from a standard resistance thermameter
4 14121 p -
ot zin e b ol - The temperalure scale in use al this laboratory is the internatianal
2. Calibration of BH Mater with Elecirode | Manual Temperaturs Compensaten at 25 °C | Teenparsturs scale of 1990 { ITS-80 1.
Equipmant:  oH Ekectrode Type:  Combined Elecrode T E
Manustacturer:  METTLER TOLEDO Model:  kilst Solids
Instrumant Medel Serial No. Certificate No. Due Date Thraugh
Serial New: 06501 DNa, N
HANDHELD THERMOMETER. 1523 2118158
Parfarmarsce of Electrode system  {Three-Point Calieation st gH 4, T and 10) P5L-T QB156T -dun-25 TTR
Piatrum Resissance Thermometer (PR} S6ITA 87733
Cortified Valug Averge indicator Reading R Uneartsingy Goversgs Facior Support Equipment . - Low Temperaiyra Balh [AMETEK RTC-187), Model: RTC-187C | SN: 670830-00018
@25 °C (pH) pH my [2pH} k]
Ao 400 ) s L) 200 3. This centificate i traceable 1o Infemational Sysiem of Uinit (51 Units).
il L A, s i 2, 4, This canificat carsfied criy far the caibrated
10010 10.01 T8 955 00083 200
5. This resull of tound accurate as ana place of
aa7E 588 o = 00071 200
6. Condtion of Galtvaled ilam Gooa

7. Resut of Calbration : Wihgul adjusiment D Adier adustment

F-C5-012 Revaion: 01 Dale: 20-04-65

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

=] s m]
(],
DOQE Services Co..Lid.
DQE Services 250 Ladprao-Wanghin 53, Ladprao-Wanghin Rd, Ladprao, Ladprao, Bangkok 10230
aearnssulbiLnya0sIdaanUuE S
FUEUSMISHEU BN 1S3aa IMNSsUE S Plone : +66 (0)2 538 2054, Email : dqeservicesinfoiigmail com nec e 1z
Foundahion for nslsinsl Developmert MNahional Food baie e
ey s TR CERTIFICATE OF CALIBRATION
Calibration Report Certificate No.:  SP25-001 Page 10f5
Customer : United Analyst and Engineering Consultant Co.,Ltd. (Head Office)
Certificate No.: 2E01842-001-01
E " X Address : 3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
quipment: Digital Thermometer with RTD (oH Metes)
Rasclution: o1t Model  SevenEasy pH
Serial No.: 1231155210 D Ne: UAE WAT 010/2553
Manufacturer METTLER TOLEDD
Date of Calibration: 24 Febnary 2025 Pagn § of § Location of calibration :  Laboratory 213
Calbration point: 200, 250204 30.0°C Equipment:  UV-Vis Spectrophotometer
Calitration result:
- The probe was immersed in liquid bath or dry bath o @ minimum degfhal 120 mm. Man“hmrm- : Him‘bi
- Description of probe. model NA SN LY
Dimension of probe : Diamalar 4 mm, Lengh A mm., M . U-2900
Sheath matenal © Starigss Steal ’
Serial No. :  21E22-009
_— Standard Uncertainty
vuctReaging (€)oo Correction Valus €] "‘: =
w1 20001 (X = ID No.: UAEWAT.051/2564
=1 25002 01 08
Lot ) L i Received Date: 3 January 2025
Calibration Date : 3 January 2025
- UUG" - Unil Under Calibration
Issue Date : 8 January 2025
Condition Instrument:  Good
Calibrated by : Approved by : s
S L) y o7
{ Mr.Tanawut Rittidach ) ( Ms. Chonthicha Sangngem )
The Wi bated on y mulplisd o k= 2, prowiding a level of
ApehumE 5 %, ﬁ{ Technical Manager Quality Manager
eemmemne B e i result i i i e and was and plice of L
F-CS-012 Revisian: 01 Date: 20.04.65
b The measurement capability of the labornicry and its trceahility bo recognind national standards and to the et of messaremen realized 2 the correspanding
1
national . This certi wpr e thean in fiall except with the price wril g
s lr0R

FM-T08-02 ROT 1/11/2021




DQE Services Co.,Led.
DQE Services 32 Soi Ladpmo-Wanghin 55, Ladprao-Wanghin R, Lacprao, Ladpran, Bangkok 10230

Phone : +66 (012 538 2054, Email - d icesinfod@gmail 4 ASETHLTHS 13835
e {0} , Email - dgeservicesinfodgmail com [k ]

REPORT OF CALIBRATION

Certificate No. :  SP235-001 Page 2of 5
Environment Condition :  Ambient Temperature 25 £ 5 ‘c

Relative humidity 55 =20 %RH

Calibration method : In-house method CP-01 Based on ASTM E275-08

Certified Reference Materials :

Material Serial No. Certificate No. Due date
Absobance Standard set 25760 115663 25 October 2025
Absobance Standard sct 25757 115638 25 October 2025
‘Wavelength Standard set 25806 115657 25 October 2025
‘Wavelength Standard set 25758 115665 25 October 2025

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

Institute of Standards and Technology (NIST) through Starma Scientific Limited

Spectral Band Width of UUC : 1.5 nm.

Scan Speed of UUC: 200 nm/min

Scan Interval of UUC : 0.1 nm.

Resolution of UUC : Photometric 0,001 Abs.

Wavelength 0.1 nm.

leneslumIuRy

FM-M08-02 RO 1112020

DQE Services Co. Lid.
’ 32 Soi Ladprao-Wanghin 55, Ladprac-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230
DQE Services
Phane ; +66 (112 538 2054, Email : dgeservicesinfo@gmail.com menanam
REPORT OF CALIBRATION
Certificate No. : SP25-001 Page 4of 5
Photometric Accuracy :
Wavelength CRMs Values ULC Reading Correction Uncertainty Coverage factor
(nm.) (Abs) (Abs) (Abs) (Abs) k
oas 0.0000 0.000 0.0000 0.0050 2,00
0.7469 0.744 0.0029 0.0057 2.00
g 0.0000 0.000 0.0000 0.0050 2.00
0.8674 0.863 0.0044 0.0059 2.00
3ia 0.0000 0.000 0.0000 0.0050 2.00
! 0.2919 0.290 0.0019 00051 2.00
250 0.0000 0.000 0.0000 0.0050 2.00
0.6430 0.640 0.0030 0.0055 2.00
L}
leneaslumuRy

FM-TOS-02 ROD 141172021

DQE Serviees Co., Lul.
DQE Services 201 LadpruorWanghin 55, Ladorao-Wanghin R, Ladprao, Ladprao, Bngkok 10230
Phone : +66 (0)2 538 2054, Email : dqeservicesinfogmail.com s v
REPORT OF CALIBRATION
Certificate No. : SP25-001 Page 3 of 5
Calibration Results : Without adjustment
Photometric Accuracy :
Wavelength CRMs Values ULC Reading Correction Uncertainty Coverage factor
(nm.) (Abs) (Abs) (Abs) (Abs) k
0.0000 0.000 00000 0.0028 2.00
o 0.5780 0.578 0.0000 0.0031 2.00
1.0484 1.045 0.0034 0.0029 2.00
21876 2.192 -0.0044 0.0075 2.00
0.0000 0,000 0.0000 0.0028 2.00
i 0.5595 0.560 -0.0005 0.0034 2.00
1.0239 1.023 0.0009 0.0035 2.00
2.1230 2.125 -0.0020 0.0079 2.00
0.0000 0.000 0.0000 0.0028 2.00
A5 0.5230 0.521 0.0020 0.0030 2.00
0.9633 0.961 0.0023 0.0029 2,00
1.9753 1.977 -0.0017 0.0070 2,00
0.0000 0.000 0.0000 0.0028 2.00
yen 0.5181 0.518 0.0001 0.0031 2,00
1.0002 0.998 0.0022 0.0033 2.00
1.9973 1.993 0.0043 0.0084 2,00
0.0000 0.000 0.0000 0.0028 2,00
0.5517 0.552 -0,0003 0.0030 2.00
i 1.0803 1.079 0.0013 0.0030 2,00
2.0373 2.032 0.0053 0.0079 2,00
0.0000 0,000 0.0000 0.0028 2.00
3 0.5591 0.559 0.0001 0.0031 2,00
1.0518 1.050 0.0018 0.0030 2,00

1.9274 1.923 0.0044 0.0079 v 200
TS IFTURN

FM-708-02 ROV 171172021

DQE Services Co.,Led.
DQE Catilcas 32 Soi Ladprao-Wanghin 55, Ladprac-Wanghin Rd., Ladprso, Ladprao, Bangkok 10230
Phone : +66 {0)2 538 2054, Email : dqeservicesinfogmail.com mCTALTS 1en
REPORT OF CALIBRATION
Certificate No. : SP25-001 Page 5of 5
Wavelength Aceuracy :
CRMs Values UUC Reading Correction Uncertainty Coverage factor

(nm.} (nm.) (nm.} (nm.} k
241,72 241.1 0.62 0.18 2.00
27945 2790 0.45 0.18 2.00
28781 2873 0.51 0.18 2.00
334.06 3338 0.26 018 2.00
360.93 360.6 0.33 0.18 2.00
418.59 418.2 0.39 0.18 2.00
44594 4455 0.44 .18 2.00
453.66 453.4 0.26 018 2,00
460.02 450.8 0.22 0.18 2.00
536.59 536.6 -0.01 0.18 200
637.98 637.7 028 018 2.00
43138 4311 0.28 0.18 2.00
47250 4723 0.20 018 2.00
51347 5134 0.07 018 200
528.88 5289 -0.02 018 2,00
57317 5733 -0.13 0.18 2.00
585.35 585.1 025 0.20 2.00
684,40 684.5 -0.10 018 2,00
740.72 741.0 -0.28 0.20 2,00
T48.55 T488 025 018 2,00
807.03 BOT.3 -0.27 018 2,00
879.28 E79.6 032 0.18 2,00

Remark : - UUC = Unit Under Calinration
~ NIA = Not Avaiable

- The resubt expandied uncertainty of U s stated a5 uncerinty of meliphicd by the coverage facsar £,

which for 2 mormal distributis ¢ prohability of 5

- End of Certificate - l‘aﬂa’l{lﬂﬂquﬂu

PM-T0E-02 ROL 17112021



NIARIUIN §)
wlsFa vunsiUeuviaauiunn1s3msiei

Koo

{ Ko

A

K’V v,



a0 omwols)l @m0 0

neulsssrugmanmnTa
DT b wwaengi
R NI mogoo
og @AM e
o & N mwm
Bo1 amidnyaansvBaiesUfioRn ez
Gou nasmsgiams Ui ghain wovundast woud dulidids aoudaumat Gin
N - & - . - 1 - - 13 - - s
il Auefunadowsoegmfouaneanns waerlassuafveesionflfmslensiionou
ariufl et fusiay edod

mudeefiinada vidn yhudin wownfad woud Budideds reudausu’ d1in
W - e - s - - & - -
sWaslfuRnisTieseiianey wevsidey 1-aee anuinued « 1ogauae <o ouugyyin
Weauen wansEluug njmTues seendnyeang ATuasduauu Gy

- - - - - I3
aslsasugramnsufiarsnauds endndwhivanljuinsTesmeiionyy
ey m 3 Aun

@) unaTIE e el nilousei 1-aee-v-coba
Ie) unaTIRdings v veiivueed 1-aee-9-onae
) wnar T unumiy VEITEUAIT Tacd-T-onbe
Fadeundensiu
vauanranluiie

N

Gnaamidvansin quisnaig)
dinanesifuusfoufinefvlzng
RvrnunumeiuRmilss g

[AVaNS . oy
nediibuseaudbuainlsese e e i s R Qﬂﬂ D3
L Ve e T g R L BIRTER VIR R i

1. o bame Sosls Al baos-¢

99873 © loxmo bosl #iD bace

Tuswdd@ifinwsaiing saraban@div.mail.go.th

Groon tndusiry - .o )
et “pmmmngaunmalng Yssnalneniann ssedoisnn gaamnssnihBas

naulsarugraTnTIN
- 5
T b kmaimgn
MRTITT NI soseo
oo NNYAN babe
dne u]ﬂuuuﬂaqqnmnsuaumwaiw"nnﬂzﬁ

i an omsolal b @ @

Gou nssunsginnns vidn gluiin ueunded uewd et aaudaumnt $1in

v o g & N al " - = g i
dhafia A i 1y YRRING i
-
asiufl & noune edos
. - 1 - 3
Fefidaundoe enankuT doud 4na1mun=aﬁuanuﬂ5ms1w

Vit glindin ueuwndnd saud i aoudnumud dia S o uhs
pamiledongnsis uidn gludia weuwndar ueud dudiileds aoudaumu rin
21 g
sanfdansiinmetienau wensdeu -ese amuiinaasi o T9UERNAY a0 QULUAYNIN
LB29UT891A LoansElIua N ANNUNTUAT yoiUd suutaypansuazaTINaR i 3iRTE
asBunududy

nsulssnugramnsafivrsenuda arudtudel
. Tondndmnhifanfiimsdnsshienty S« e

o) WAt Fudnt wedleuani 1-esei-ooos

o) unamgdiaan deuiu o 1-ece-once

o) wieanglun fanes widouianil 1-esE-ond
. o drnuRuipn iFnsias A T @ T

g Wudni wieuianil 1-owe-n-ocoz

o Whifweusermaindtnreiudiiiy srmady ueiu s didanio

P w & » -, & v -
aila wiiad d dodt safiEmsTiareiienm
Tt o uaig oawle
Fudeamidonsiu
wauarmTiviio
Jod ey

(unlseay drsomad)
fifummanns i asioudueieleoy
Ui T

nediduuanRaufvuaiivlia

RN MTIRTsmAre LA vl —
3. 0 lbgmo bmale A8 baom-& mﬁ o o L J ﬂ‘/
auHIPNALY

9873 o loemo boels Ab bace UMITED ANALYST AHD ENGINETRING
TwdlditEnmsaiing saraban@divemail go.th e o

Graen Indusiry - - . . S
s tgmmMngannalon YssnATnennome Tisteiemn granssniiBes

flonormcley D @ @ nsalsssgraTInTTY

auuwsET © wnjingyln
WATIWT NN sogoo

we HINAN wabe

Foe endnyeainseasionfiRnsineed
2 e - - - . ']
By nasunmsinns v gludn umanfar woud Budidleia revdauaat $iin
Frufn Avsdursdewsoeg/feuuanrang weeslassuafeuasfasfiRnsinseiiony
ariufl o Ao edoa
prmdefi Enafs VIS gludn weuwdiad woud Budileds roudauaud 1
WawfiRmsTmseiienoy wonadou -aae anufidaaeil o 90gRNEY o ILLATLIN
- [T
WaaUneen sl npomamiues vesndnyeaing srmasBeaududy Uy

¥ - w - v, v - ‘
naulsssugramnasuiiniuedy Wendndmiiieslfd@nsinssienyy
nnu ¢ 37w ldud

@) wnniliu weEdasyns yaiiliwati t-aed-9-caoc
o) weviand sssugaTsn wdeweni st onne
@) WiER TR A vediouiani 2 eae 9 cave
) wnETInuaYun Yud neilouanil 1-see-s-osdo
&) wiedsened uaavintla nadauanit 1-oce-9-onae

Fadoundiansiy

wouanarwiiufe

-0
(wwllss Fumditn

Srmemmadifirg ey
gEnunmnaeidsussiouimn vl
> = P

nasiiuunsiReutbuaiivisse
neEarTgIinTilensinrasuiafieuneve oo fiiin
3. o lbemo ool A8 baon-d Sovn— é&&;
Tiea1s o lewmo ool 7D TR <4
VI o mo il mee
e rer o maneeme o WH 1Y NA1DY

Tusudldfilnvsalind saraban@div.mallgoth e Taws cossusr Lssan

G

Nrstry

“grimnssunTIlng UssmrTnentann s qramnemsdide

\enmsusuewisdawdaumusyamnussmmsReiamzd 2
wish glutdie uovured woud Wuidieds noudoumal 1 1a Tasd
#l on omac(ay &b & @ aedul oo NP bdbd
voutwaaRvildTutuned TssenugaamnaTy 147U e T1UNTT
; : = 3
dfudt ssuafy FBiasek
1| Aluminum Digestion, Inductively Coupled Plasma Methed™!
2 Copper 1) Digestion, Flarme Atomic Absorption

Spectrometric Method™!

2} Digestion, Inductively Coupled Plasma Method!
3 Iron 1) Digestion, Flame Atomic Absorption
Spectrometric Method!

2) Digestion, Inductively Coupled Plasma Method™!

4 | Molybdenum Digestion, Inductively Coupled Plasma Method™
pmAds (ldagszuny) U 1 TI0T3
diuil ERCENT FFaeTet
1 Oxides of Nitrogen Absorption Sampling, lon Chrematographic Method™
6 516013
Arsuaiy Fmsed
1 Alurminum Digestion, Inductively Coupled Plasma Method™s!
2 Copper 1) Digestion, Flame Atomic Absorption Spectrometric
Method™#
2) Digestion, Inductively Coupled Plasma Method™
3 Iran 1) Digestion, Flame Atomic Absorption Spectrometric
Method™#
2) Digestion, Inductively Coupled Plasma Method™*!
4 | Molybdenum Digestion, Inductively Coupled Plasma Method™®
5 |pH Electrometric Methad™
& TPH (Cs-Cg) Equilibrium Headspace, Gas Chromatographic/Mass
Spectrometric Method™”
OO/ = aun

wngnshsds [[AY A= A3
1. APHA, AWWA, WEF. Standard Halw.ﬂﬂnaa
= BOMSULTAMT OOMPANT LIMITED
Wastewater, 24™ ed. Washington, DC: APHA, 2023,
2. United States Ervironmental Protection Agency. Standards of Performance
for New Stationary Sources. 40 CFR 60. Appendix A, 2023,

3. United States...



“lo-

3. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Acid Digestion of Sediments, Sludges, and Soils.
SW-846 Method 30508, 1996

4. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Volatile Organic Compounds in Various Sample Matrices
Using Equilibriur Headspace Analysis. SW-B46 Method 50214, 2014.

5. United States Enviranmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Inductively Coupled Plasma-Optical  Emission
Spectrometry. SW-846 Method 60100, 2018,

&. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Flame Atornic  Absorption  Spectrophotometry.
SW-846 Method TODOB, 2007

7. Urited States Ervironmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Volatile Organic Compounds by Gas Chromatography/
Mass Spectrometry. SW-846 Method 82600, 2018.

8. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Soil and Waste pH. SW-846 Method 90450, Mm‘éﬂa
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25 | Endrin aldehyde Liguid-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 Chrarnatographic Method™
25 | Heptachlor Epesxide Liquid-Liquid Extraction, Gas Chremategraphic Method™
30 | Hexavalent Chromium Colorimetric Mathod™
| Lead 1) Digestion, Direct Air-Acetylene Flame Method!™
2) Digestion, Inductively Coupled Plasma Method™
32 | Manganese 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Inductively Coupled Plasma Method™
33 | Mercury Digestion, Cold-Vaper Atomic Absorption Spectrometric
Method[ﬂl
34 | Methowychlor Liquid-Liquid Extraction, Gas Chromatographic Method™
35 | Nickel 1) Digestion, Direct Air-Acetylene Flame Method!®
2) Digestion, Inductively Coupled Plasma Method™
36 | Oil & Grease 1) Liguid-Liquid, Partition-Gravimetric Method™
2) Soxhlet Extraction Method!”
37 |pH Electrometric Method™
38 | Phenals 1) Distillation, Chloroform Extraction Methad!™
) : 2) Distillation, Direct Photometric Method!
39 | Selenium 1) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method™
2) Digestion, Inductively Coupled Plasma Methad!™
40 | Sulfide 1) ledometric Method™
2) Methylene Blue Method™!
41 | Ternperature Laberatory and Field Methods!™
42 | Total Dissolved Solids Dried at 180 °C!
43 | Total Kjeldahl Nitrogen Semi-Micro-Kjeldahl Method™
44 | Total Suspended Solids Dried from 103 to 105 °C'
45 | Trivalent Chromium 1) Digest et - ene Flame Method,
Col
2 Dmmmmurfd mmg i A
Colorimetric Method; Calculation!™
46 | Zinc 1) Digestion, Direct Air-Acetylene Flame Method!!

2) Digestion, Inductively Coupled Plasma Methad™
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1 | Aldrin Liguic-Liquid Extraction, Gas Chromatographic Methad™
2 | Arsenic 1) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method®
2) Digestion, Inductively Coupled Plasma Method™
3 | Barium Digesticn, Inductively Coupled Plasma Method™
4 | oBHC Liquid-Liquid Extraction, Gas Chramatographic Method'
5 |Parc Liquid-Liquid Extraction, Gas Chromatographic Method!™
6 | &-8HC Liquid-Liquid Extraction, Gas Chromatographic Methad!™
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, 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 Liguid-Liquid Extraction, Gas Chrematographic Method'™
12 | Chromium 1) Cigestion, Direct Air-Acetylene Flame Method™
2) Digestion, Inductively Coupled Plasma Method'™
13 | Color ADMI Welghted-Ordinate Spectrophatometric Methad™
14 | Copper 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Inductively Coupled Plasma Method™!
15 | Cyanide 1) Distillation, Colorimetric Method™
2) Total Cyanide after Distillation, by Flow Injection
Analysis Method™
16 |o,p-DOT Liquid-Liguid Extraction, Gas Chrematographic Method®
17 | 44-DDD Liquid-Liquid Extraction, Gas Chromatographic Method!!
18 | 4,4-DDE Liguig=kd u;xuacmn Gas Chromatographic Method! i
19 |44-DDT Liqui -qud Sn. Gas Chmmatngrcag c mthodl‘" e/j/
20 | Dieldin Uitk Joula. Extiactin s C d&@w@ﬂaa\ﬂ""
21 | Endosulfan | Liquimmm.‘&ﬂ Chromatographic Method™
22 | Endosulfan Il Liquid-Liquid Extraction, Gas Chromatographic Method™
23 | Endosulfan sulfate Liquid-Liquid Extraction, Gas Chromatographic Method™
24 | Endrin Liguid-Liquid Extraction, Gas Chromatographic M:zmod"l

v

25 Endrin aldehyde.,

Asuaiy
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1

Acenaphthene

Acetone

Aldrin

Anthracene

Antimory

Arsenic

Atrazine

Barium
Benz{a)anthracene

Benzene

Benzo{b)fuoranthene

Benzolk)fluoranthene

Benzoic acid

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 Chromategraphic
Method™
2} Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrornetric Method™
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 Abscrption
Spectrometric Method
2) Digestion, Inductively Coupled Plasma Mathod!™
Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Methad!®
Digestion, Inductively Coupled Plasma Method!!
1) Liquid-Ligquid Extraction, Gas Chromatographic
Method™
2) Liquid-Liguid Extraction, Gas Chromatographic/Mass
Spectrometric Method™
Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™
1) Liquid-Liquid Extraction, Gas Chrormatographic
Method!™
2) Liguid-Liquid Extraction, Gas Chromatographic/Mass

Spect: i d?_'

1) LiquicH ;ij raﬁno\s {a_ga__s_cmomat aphic

la % ?%’ gt
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2) Liquic-biauich bt action, .Ganchmmamgraprﬂbmass
Spectrometric Method™
Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™
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14 | Benzofalpyrene 1) Liguid-Liquid Extraction, Gas Chromatographic
Method
2) Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™
15 | Benzolgh,iperylene 1) Liquid-Liquid Extraction, Gas Chromatographic
Method!™
2) Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™
16 | Beryllium Digestion, Inductively Coupled Plasma Method
17 | Bis(Z-chloroethylether Liguid-Liguid Extraction, Gas Chromatographic/Mass

Spectrometric Method™

o

18 | Bis(2-ethylhexyliphthalate Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method'™
1% | Bromaodichloremethane Purge and Trap Gas Chromatographic/Mass
Spectrometric Method'™
20 | Bromaform Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™
21 | Butanel Purge and Trap Gas Chromatographic/Mass
Spectrometric Methad™
22 | Butyl benzyl phthalate Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method'
23 | Cadmium 1) Digestion, Direct Air-Acetylene Flame Method
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method!
3) Digestion, Inductively Coupled Plasma Method™
24 | Carbazole Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™
25 | Carben disulfide Furge and Trap Gas Chromatographic/Mass
Spectrometric Method™
26 | Carbon tetrachloride Purge and Trap Gas Chromatographic/Mass
Spectn
27 | Chlordane 1) Liquid-Ls g
Method= oo e
2} Liquid-Liguid Extraction, Gas Chromatographic/Mass A
Spectrometric Method™
28 | p-Chloroaniline Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method!®
a
29 Chlorobenzene. .
-b-
Ay AsuaiY At
43 | Di-n-butyl phthalate Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™
44 | 1,2-Dichlorabenzens Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™
45 | 1,3-Dichlorobenzena Purge and Trap Gas Chromatographic/Mass
Spectrometric Methodl®
46 | 1,8-Dichlorobenzene Purge and Trap Gas Chromatographic/Mass
Spectrometric Methoad!®
47 | 3.3"-Dichlorobenzidine Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™
48 | 1,1-Dichloroethane Purge and Trap Gas Chromatographic/Mass
Spectrometric Method!
43 | 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-Dichloroethylens Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™
52 | trans-1,2-Dichloroethylene Purge and Trap Gas Chremategraphic/Mass
Spectrometric Method!™
53 | 24-Dichlorophenol Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method®
54 | 1,2-Dichloropropane Purge 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 Methad™
57 | Dieldrin 1) Liquid-Liquid Extraction, Gas Chromatographic
Method™
2) Liquid-Liquid Extraction, Gas Chromatographic/Mass
58 | Diethyl phthalate
59 | 2,4-Dimethylphenol Liquic-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™
60 | 2,d-Dinitrophenol Liguid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method!™ ;
i = |
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61 2,4-Dinitrotoluene...
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29

|

32

35
36

38
39

a0

a1

Chlorobenzene

Chlorodibromomethane

Chloroform

2-Chlorophencl

Chromium

Chramium {Iil}

Chromium (V1)
Chrysene

Cyanide
2,0-0
Doo

ooT

Dibenz(a,hanthracene

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 Methad!™

1) Digestion, Direct Air-Acetylene Flame Method™

2) Digestion, Inductively Coupled Plasma Method!!

1) Digestion, Direct Alr-Acetylene Flame Methad;
Colerimetric Methad; Caleulation!™

2) Digestion, Inductively Coupled Plasma Method;
Calorimetric Method; Calculation™

Colorimetric Method™

1) Liquid-Liquid Extraction, Gas Chromatographic
Method"™

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

Distillation, Colorimetric Methad™

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

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

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

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

1) Liquid-Liquid Extraction, Gas Chromatographic
Method'?

j oy Gas Chromatographic/Mass

edtra - ] o SP—

1) Ligraee m?&l]ﬂlal\!almaa /eﬂ/
L R TR S R

Method™

2) Liquid-Liguid Extraction, Gas Chromatographic/Mass

Spectrometric Method™
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43 Di-m-butyl phihalate...
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65

66
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72

2,4-Dinitrotoluene

2,6-Dinitrotoluene

Di-n-Octyl phthalate

Endosulfan

Endrin

Ethylbenzene

Flucranthene

Fluorene

Heptachlor

Heptachlor epoxide

Hexachlorobenzene

Hexachloro-1,3-butadiene

n-Hexane

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

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

1} Liguid-Liquid Extraction, Gas Chromatographic
Methad™

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

1) Liquid-Liquid Extraction, Gas Chromatographic
Method™

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

1) Liquid-Liquid Extraction, Gas Chromatographic
Method™

2) Liquid-Liquid Extraction, Gas Chromatographic/Mass

Speftigriette Vet o
-
] E ig i q T, Gigs Ch’mmato?rap?‘r._.ﬂass m
LR TAMT OO ade ¥ TED

Puree and Trap Gas Chr‘umatographidMass
Spectrometric Method™

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™
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76

T8
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81

82
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86

COt-HCH

B-HeH

y-HCH

Hexachlorocyclopentadiene

Hexachloroethane

Indenol1,2, 3-cd)pyrene

Isophaorone

Lead

Manganese
Mercury
Methanol

Methoxychlor

Methyl bromide

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

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

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

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

1) Liguid-Liquid Extraction, Gas Chromatographic
Method™

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

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

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

1) Liguid-Liquid Extraction, Gas Chromatographic
Method'

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

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

1) Digestion, Direct Air-Acetylene Flame Methad™

2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™

3) Digestion, Inductively Coupled Plasma Methad!™

1) Digestion, Direct Air-Acetylene Flame Method™

2) Digestion, Inductively Coupled Plasma Method!™!
Digestion, Cold-Vapor Atomic Absorption Spectremetric
Method®!

Purge and Trap Gas Chromatagraphlchass

i idrr; romatoera ﬁic’
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2) LquITH-LiquId Extraction, Gas Chromatographic/Mass
Spectrometric Method™

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™
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108
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112
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115

Phenal

Pyrene

Selenium

Silver

Styrene
1,1,2,2-Tetrachlomethane
Tetrachloroethylene
Toluene

Toxaphene

TPH (Cs - Cg)

TPH (Con - Cie)

TPH {Cg - Cas)

1,2,4-Trichlorobenzene

1,1,1-Trichloroethane

1,1,2-Trichloroethane

Trichloroethylene

1) Distillation, Chloroform Extraction Method

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

1} Liguid-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 Chromategraphic/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) Liguid-Liquid Extraction, Gas Chromatographic
Method™

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

1} Purge and Trap, Gas Chromatographic Method!22
2) Purge and Trap, Gas Chromatographic/Mass
spectrometric Method27

Separatory Funnel Liquid-Liquid Extraction, Gas
Chromatographic Method®#

Separatory Funnel Liquid-Liquid Extraction, Gas
Chramatographic Method®

Purge and Trap Gas Chromatographic/Mass

Specty W"
Purge hic/Mass
Sped[ﬂ?zgld&m«ﬁmm ]ﬂa 1“ ﬂp‘! 21
Purge SHATINE mmrm';toyaphldhdass
Spectrometric Method!”

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method'?
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116 2,4,5-Trichlorophenol...
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87 | Methylene chloride Purge and Trap Gas Chromatographic/Mass
Spectrometric Method!”
88 | Z-Methylphenol Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method'”
89 | Z-Methylnaphthalene 1) Liquid-Liquid Extracticn, Gas Chromatographic
Method"?
2) Liquid-Liquid Extraction, Gas Chrornatographic/Mass
Spectrometric Method™
50 | Methyl tert-butyl ether Purge and Trap Gas Chromatographic/Mass
Spectrometric Method!
91 | Naphthzlene 1) Liquid-Liquid Extraction, Gas Chromatographic
Methad™
2) Liguid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™
92 | Nickel 1) Digestion, Direct Air-Acetylene Flame Method!?
2) Digestion, Inductively Coupled Plasma Method™
93 | Nitrobenzene Liquid-Liguid Extraction, Gas Chromatographic/Mass
Spectrometric Methad!
94 | N-Nitrosodiphenylamine Liquid-Liguid Extraction, Gas Chromatographic/Mass
Spectrometric Method™
95 | N-Nitrosodi-n-propylamine Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™
96 | Palychlorinated Biphenyls 1) Liguid-Liquid Extraction, Gas Chromatographlc
- PCB 1016 Method™
-PCB 1221 2) Liguid-Liguid Extraction, Gas Chromatographic/Mass
- PCB 1232 Spectrometric Method!
- PCB-1242
- PCB-1248
- PCB-1254
- PCB-1260
97 | Pentachlorophenol Liquid- quu-d Extraction Gas Chromatographic/Mass
Spec 1
o Al e 1 @ﬂm Clh
99 | Phenanthrene 1} Llugglw@mas‘ghwmat A
Method"!
2) Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectiomelric Method¥ N
T o
100 Phenol...
—
diu ATuaity AT
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 Chvomatographic/Mass
Spectrometric Method™
119 | Vanadium Digestian, Inductively Coupled Plasma Method™
120 | Vinyl acetate Purge and Trap Gas Chromatngraphlc.-’Mass
Spectrometric Method™
121 | Vinyl chleride Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™
122 | m-Xylene Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™
123 | o-Kylene Purge and Trap Gas Chromatoeraphic/Mass
Spectrometric Method"!
124 | p-Xylene Purge and Trap Gas Chromatographic/Mass
Spectrometric Method!™
125 | Xylene (Total) Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™
126 | Zinc 1) Digestian, Direct Air-Acetylena Flame Method™
2) Digestion, Inductively Coupled Plasma Method"™
pmAdy (dassznn) Swo 25 518013
diy ArsuaiY AT
1 | Antimony Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™
2 | Arsenic 1) Isokinetic Sampling, Digestion, Hydride Generation/
Atomic Absorption Spectrometric Method™
2) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™®
3 | Cadrmium 1) Isokinetic Sampling, Digestion, Direct Air-Acetylens
Flame Method'™
2) Isckifietic T\F n, lnducﬂ\fg Coupled W//
Plasmal_ 2 =it
4 | Carbon Monoxide Instru e Mt o 6 UWH ]aﬂﬂaq"
5 | Chlorine Isukmetvc Sampl.mg lon Chmmatographuc Merhnd[’]
6 | Chromium 1) Isckinetic Sampling, Digestion, Direct Air-Acetylene
Flarme Method™ 3
o)

Chramiurm (#a)...



iy Asuaiy st

& | Chromium (rig) 2) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™

7 | Cobalt Isukinetic.Sarnpling, Digestion, Inductively Coupled
Plasrma Method™

8 | Copper 1) Isckinetic Sampling, Digestion, Direct Air-Acetylene
Flame Methad!
2) Isckinetic Sampling, Digestion, Inductively Coupled
Plasma Method™

9 | Cresol Absorption Sampling, Gas Chromatographic Method™

10 | Dioxins/Furans Isokinetic Sampling™

11 | Hydrogen Chioride Isokinetic Sampling, lon Chromatographic Method™

12 | Hydrogen Flueride Isokinetic Sampling, lon Chromatographic Methad'™

13 | Hydrogen Sulfide Abserption Sampling, lodometric Method™

17

21

Lead

Manganese

Mercury

Nickel

Opacity
Owides of Nitrogen

Selenium

Sulfur Diaxide

Sulfuric Acid

1) Isckinetic Sampling, Digestion, Direct Air-Acetylens

Flame Method™

2) Isokinetic Sampling, Digestion, Inductively Coupled

Plasma Method™

1) Isokinetic Sampling, Digestion, Direct Air-Acetylene

Flame Method™

2) Isokinetic Sarpling, Digestion, Inductively Coupled

Plasma Method™

Isokinetic Sampling, Digestion, Cold-Vapor Atamic

Absorption Spectrometric Method™!

1) Isokinetic Sampling, Digestion, Direct Air-Acetylene

Flame Method®

2) Isokinetic Sampling, Digestion, Inductively Coupled

Plasma Method™

Ringelrnann's Method!

1) Absorption Sampling, Phenoldisulfonic acid Method™

2) Instrumental Analyzer Method™

1) lsokinetic Sampling, Digestion, Hydride Generation/

Atomic j FHetric Meth%‘s'

2 Isohlir@ti‘_é,s mén&_ jon,dnductively Coﬁed

oo O 1LH 15 PID

1) AbsBrBtiEn Sampting, Banum-Thorin Titrimetric

Method™

2) Instrumental Analyzer Method!™

Isckinetic Sampling, Bariurn-Thorin Titrimetric Method!™
r]

A

)

ih
23 Total Suspended Particulate...
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ATsuaY

st

10

13

Chromium

Chromium {Iil)

Chromium (V1)

Cobalt

Copper

24D

1) Waste Extraction, Digestion, Flame Atomic Absorption

Spectrometric Method®414

2) Waste Extraction, Digestion, Inductively Coupled

Plasma Methog™s%

3) Digestion, Flame Atomic Absorption Spectrometric

Method!™5!

4) Digestion, Inductively Coupled Plasma Method"'"

1) Waste Extraction, Digestion, Flame Atomic Absorption

Spectrometric Method; Waste Extraction, Colorimetric

Method; Calculation™$%17

2) Waste Extraction, Digestion, Inductively Coupled

Plasma Method; Waste Extraction, Colorimetric Method,

Calculation#141™

3) Digestion, Flame Atomic Absorption Spectrometric

Method; Alkaline Digestion, Colorimetric Method;

Caleulation™ 1517

4) Digestion, Inductively Coupled Plasma Method;

Alkaline Digestion, Colorimetric Method;

Calculationt #1417

1) Waste Extraction, Colorimetric Method™!"

2) Alkaline Digestion, Colorimetric Method™®*™

1) Waste Extraction, Digestion, Inductively Coupled

Plasma Method™64

2) Digestion, Inductively Coupled Plasma Method™

1) Waste Extraction, Digestion, Flame Atomic Absorption

Spectrometric Method®®1%!

2) Waste Extraction, Digestion, Inductively Coupled

Plasma Method™417

3) Digestion, Flame Atomic Absorption Spectrometric

Method151

4) Digestion, Inductively Coupled Plasma Method™%

1) \'\faste,\Extbé/CEr} G%_:E romatographi [32¢1

2) UlL[J!:nhiri.FtX ctibe, G2 Cﬁwa&%

Me‘t AMALYET ARD ENGINESRING A
TAMT COMPANY LIMITED

1) Waste Extraction, Separatory Funnel Liuid-Liquid

Extraction, Gas Chromatographic Method™®#

2) Ultrasonic Extraction, Gas Chromatographic

75

K

Method!e23

15 DDE...

dndiu

Arauai

Fmaend

23
24

Total Suspended Particulate

Vanadium

¥ylene

Isokinetic Sampling, Gravimetric Method™

Isokinetic Sampling, Digestion, Inductively Coupled
Plasrma Method!®

1) Bag Sampling, Gas Chromatographic Method™

2) Adsorption Sampling, Gas Chromatagraphic Method™

__douinavidndunilubi Swou 35 e

ATTuATY

REctoar

Aldrin

e Antirnany

3 | Arsenic

4 | Barium

5 Beryllium

6 | Cadmium

7 | Chlordane

1) Waste Extraction, Separatory Funnel, Liquid-Liguid
Extraction, Gas Chromatographic Method®#3

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

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

2) Digestion, Inductively Coupled Plasma Method™

1) Waste Extraction, Digestion, Hydride Generation/
Atomic Absorption Spectrometric Method™4

2) Waste Extraction, Digestion, Inductively Coupled
Plasma Method ™64

3) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Methad” !

4) Digestion, Inductively Coupled Plasma Methad™ 1%

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method419

2) Digestion, Inductively Coupled Plasma Method™¥

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

2) Digestion, Inductively Coupled Plasma Method™

1) Waste Extraction, Digestion, Flame Atomic Absorption
Spectrometric Method™814

2) Waste Extraction, Digestion, Inductively Coupled
Plasma W[M.Ill
3) Digestion, E
Method &

4) Digestiop e by L Lipwed Plasma Met
1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic Method®#2%

2) Ultrasonic Extraction, Gas Chromatographic
Method!42

7.4

o
My

8 Chromiun...

- -

dfiu

Arsunhy

F8Ried

20

21

22

DDE

DoT

Dieldrin

Endrin

Lead

Lindane

Mercury

Heptachlor

1) Waste Extraction, Separatory Funnel Liquid-Liguid

Extraction, Gas Chlorﬁatugiaphic Method®*#

2) Ultrasonic Extraction, Gas Chromatographic

Methodl 02

1) Waste Extraction, Separatory Funnel Liquid-Liguid

Extraction, Gas Chromatographic Method™##

2) Ultrasonic Extraction, Gas Chrematographic

Method!023!

1) Waste Extraction, Separatory Funnel Liquid-Liquid

Extraction, Gas Chromatographic Method™#

2) Ultrasonic Extraction, Gas Chromatographic

Method 1923

1) Waste Extraction, Separatory Funnel Liquid-Liquid

Extraction, Gas Chromatographic Method®#

2) Ultrasonic Extraction, Gas Chromatographic

Methoges!

1) Waste Extraction, Separatory Funnel Liquid-Liquid

Extraction, Gas Chromatographic Method™®™!

2) Ultrasonic Extraction, Gas Chromatographic

MethodhH e

1) Waste Extraction, Digestion, Flame Atomic Absorption.

Spectrometric Method™%

2) Waste Extraction, Digestion, Inductively Coupled

Plasma Method™419

3) Digestion, Flame Atomic Absorption Spectrometric

Method! ™%

8) Digestion, Inductively Coupled Plasma Metheod! ™9

1) Waste Extraction, Separatory Funnel Liquid-Liguid

Extraction, Gas Chromatographic Method®2!

2} Ultrasonic Extraction, Gas Chromatographic

Method" ™2

1) Waste Extraction, Digestion, Cold-Vapor Atomic

Absorpti SN A

B s < e it
sma Metbgedar e e

3 Dlgestioh:"mm'r#c‘u"n?ic Absorption

Spectrometric Method!”

4) Digestion, Inductively Coupled Plasma Method ™!

SINEERING Lo snid

o&pﬁgn Spectrometﬁ'
mzﬁ’x%dnﬂa;%/

Kk

i
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g h;er:ury (Aa)...
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22

23

24

25

26

Mercury ()

Methoxychlor

Maolybdenum

Mickel

Polychlorinated Biphenyls

- Arocler 1016

- Aroclor 1221

- Aroclor 1232

- Aroclor 1242

- Aroclor 1248

- Aroclor 1254

- Aroclor 1260

- 2-Chlorobiphenyl

- 2 3-Dichlorobiphenyl

- 2,2" 5-Trichlorebiphenyl

- 2,4' 5-Trichlorobiphery

- 2,2',3,5Tetrachlorobiphenyl
-Tetrachlorobiphenyl

5) Thermal Decomposition Amalgamation and Atomic
Absorption Spectrometric Methad®

1) Waste Extraction, Separatery Funnel Liquid-Liquid
Extraction, Gas Chromatographic Method™*

2) Ultrasonic Extraction, Gas Chromatographic
Method!!02

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method®519

2) Digestion, Inductively Coupled Plasma Method!™%
1) Waste Extraction, Digestion, Flame Atomic Absorption
Spectrometric Methad42!

2) Waste Extraction, Digestion, Inductively Coupled
Plasma Method™514

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

2 Ultrasonic Extraction, Gas Chromatographic
Methodlit:2

o et B w0 e
2,345- ANAEY
Pentachlorobiphenyl bt e < FRINTR g N4
UNITED ANALYST AND
iy e fthe
Pentachlorobipheryl
-23.3 46
Pentachlorobiphenyl
o
o
Tl
Polychlorinated Biphenyls(da)...
- el -
a1 arsuntiy i
32 | Toxaphene 1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic Method™#2%!
2) Ultrasonic Extraction, Gas Chromatographic
Method!023
33 | Trichloroethylene 1) Waste Extraction, Purge and Trap, Gas
Chromatographic/Mass Spectrometric Method!™22"
2) Waste Extraction, Equilibrium Headspace, Gas
Chromatographic/Mass Spectrometric Method™!#7)
3) Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!27
4) Equilibriurn Headspace, Gas Chromatagraphic/Mass
Spectrometric Method! 27
34 | Vanadium 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Methog 414
2) Digestion, Inductively Coupled Plasma Method! ™
35 | Zinc 1) Waste Extraction, Digestion, Flarme Atomic Absorption
Spectrometric Method™®645!
2) Waste Extraction, Digestion, Inductively Coupled
Plasma Method®51!
3) Digestion, Flame Atomic Absorption Spectrometric
Method™'*!
4) Digestian, Inductively Coupled Plasma Method”™¥
i §1u5u 125 31013
B AsuaTY et
1 | Acenaphthene 1) Ultrasonic Extraction, Gas Chromatographic
Method10251
2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!®®
2 | Acetone Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!347
3 | Aldrin 1} Ultr hacholGas Chromatogrg%__
et @ungnaed
2) UM BB O0ua Chromatografinic/Mass
Spectrometric Method”2%
4 | Anthracene 1) Ultrasonic Extraction, Gas Chiomatographic
Method!?#
4

=

Anthracene (#a)...

- o0l -

Kk

Ay ATiuai Al
Polychlorinated Biphenyls(#a)
-2,234,45-
Hexachlorobipheriyl
- 22,3455
Hexachlorobipheryl
-223556-
Hexachlorobiphenyl
-2,2',0,455-
Hexachlorobiphenyl
-22'3344'5-
Heptachlorobiphenyl
2,230,455
Heptachlorobiphenyl
-2234056-
Heptachlorobiphenyl
-2234556
Heptachlorobiphenyl
-22'3,344'556
Monachlorobiphenyl
27 | Pentachlorophenol 1) Waste Extraction, Separatory Funnel Liquid-Liguid
Extraction, Gas Chromatographic/Mass Spectrometric
Method®®#
2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!!®®!
28 |pH Electrometric Method™*!
29 | Selenium 1) Waste Extraction, Digestion, Hydride Generation/
Atomic Absorption Spectrometric Method?&2
2) Waste Extraction, Digestion, Inductively Coupled
Plasma Method™&%!
3) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method!™!
4) Digestion, Inductivel: ipled Plasma Method™!
30 | Silver 1) Waste Inductively
Plasma 313
2) DigestioA, WA Eaided Plasma e &ﬂgq
31 | Thallium 1) Waste Extraction, Digestion, Inductively Coupled
PMasma Method®&19
2) Digestion, Inductively Coupled Plasma Method™
e
32 Toxaphene...
- @eE -
Aiu wrauafiy FEnet
4 | Anthracene (#a) 2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method! 2
5 | Antimony Digestion, Inductively Coupled Plasma Method ™
6 | Arsenic 1) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method!™9
2) Digestian, Inductively Coupled Plasma Method" .
7 | Atrazine Ultrasonic Extraction, Gas Chmmamgraphlc.-’Mass
Spectrometric Method"#
8 | Barium Digestion, Inductively Coupled Plasma Method!™'
9 | Benzlalanthracene 1) Ultrasonic Extraction, Gas Chromatographic
Methodos!
2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Mathod 22
10 | Benzene 1) Purge and Trap, Gas Chromatographic/Mass
Spectrometric Methad!¥7
2) Equilibriurn Headspace, Gas Chromatographic/Mass
Spectrometric Method 147 i
11 | BenzolbMfluoranthene 1) Ultrasonic Extraction, Gas Chromatographic
Methodh®s!
2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Methoa!!2
12 | Benzo(kflucranthene 1) Ultrasonic Extraction, Gas Chromatographic
Methodhe2
2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!'2?®
13 | Benzoic acid Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!!028
14 | Benzolalpyrene 1) Ultrasonic Extraction, Gas Chromatographic
Methodh®25
2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrg E“‘-”’ 1
15 | Benzolg,h,lperylene 1 Ultreg 'Fj%raﬁtlcr{, Gasﬁhrognahogran%‘ﬂ——"
MethogfB2= = e B 1510 1EIIFIDY
2) UltrSssfit BREERIN] B4 Chromatographic/Mass
Spectrometric Method!"2!
16 | Beryllium Digestion, Inductively Coupled Plasma Method ™
d
Opy

75

Kk

17 Bis(2-chloroethyllether..,
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17 | Bis{2-chloroethyllether Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method"?#
18 | Bis(2-ethylhexyllphthalate Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!*%#
19 | Brormodichloromethane Purge and Trap, Gas Chromatographic/Mass

20

21

22

23

5

26

27

28

29

30

31

32

Bromaform

Butanol

Butyl benzyl phthalate

Cadmium

Carbazole

Carbon disulfide

Carbon tetrachloride

Chlordane

p-Chloroaniline

Chlorobenzene

Chlorodibromomethane

Chloroform

2-Chlorophenol

Spectrometric Method!*#™!

Purge and Trap, Gas Chromatoeraphic/Mass
Spectrometric Method!'2™

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method27

Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method0%!

1) Digesticn, Flame Atomic Absorption Spectrometric
Method!™*!

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

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method27

1) Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method*27

2) Equilibrium Headspace, Gas Chromatographic/Mass
Spectrometric Method! 27

1) Ultrasonic Extraction, Gas Chromatographic
Method!®#

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!'02#

Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!028

Purge and Trap, Gas Chromatographic/Mass
Spectr:mei_ri Method»M
Purge } 1o tographicfma
Spects el

o B R LA N0
Spectrometric Method!*#"

Uttrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!*2

Kk

opin
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33 Chromium...

arsuany

Fimaend

a7

a8

a9

51

52

53

54

55

57

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-Dichlorophenal

1,2-Dichloropropane

1,3-Dichloropropane

1,3-Dichloropropene

Dieldrin

Purge and Trap, Gas Chromatoeraphic/Mass
Spectrometric Metha!27"

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method'!*#7!

Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!24

1) Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!*27

2) Equilibrium Headspace, Gas Chromatographic/Mass
Spectrometric Method 127!

1) Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method! 27

2) Equilibrium Headspace, Gas Chromatographic/Mass
Spectrometric Methad 1427

1) Purge and Trap, Gas Chromatographic/Mass
Spectrometric Methad**#"

2) Equilibrium Headspace, Gas Chromatographic/Mass
Spectrometric Method 127

1) Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method'*#7

2) Equilibrium Headspace, Gas Chromategraphic/Mass
Spectrometric Method 1427

1) Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!?27

2) Equilibrium Headspace, Gas Chromatographic/Mass
Spectrometric Method 1127

Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method®

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method" 27

Purge and Trap, Gas Chromatographic/Mass

Purs hy it 3
e e B T TGNABY
1} Ultrasonic Extraction, Gas Chromatographic
Method!?#

2) Ultrasonic Extraction, Gas Chromatoeraphic/Mass

Spectrometric Method!! %2
o

i !

58 Diethyl phthalate. .

-low -

aTuafy

FnTied

a4

35
36

2
38
39

41

a3

Chromium

Chramiurmn (1)

Chromium (V1)

Chrysene

Cyanide
2,4-D
Doo

oot

Dibenz(a,hlanthracene

Di-n-butyl phthalate

1,2-Dichlorobenzene

1) Digestion, Flarme Atomic Absorption Spectromemc
Methodh 151

2) Digestion, Inductively Coupled Plasma Method™
1) Digestion, Flame Atomic Absarption Spectrometric
Method; Alkaline Digestion, Colorimetric Method;
Calculation!™®1%17

2) Digestion, Inductively Coupled Plasma Method,
Alkaline Digestion, Colorimetric Method,
Calculationt™®12:7

Alkaline Digestion, Colormetric Method®!™

1) Ultrasonic Extraction, Gas Chromatographic
Method 125

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method*

Extraction, Distillation, Colorimetric Method**9
Ultrasonic Extraction, Gas Chromatographic Method™
1) Ultrasonic Extraction, Gas Chromatographic
Method"®!

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

1) Ultrasonic Extraction, Gas Chromatographic
Method e

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

1} Ultrasonic Extraction, Gas Chromategraphic
Method o

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

1) Ultrasonic Extraction, Gas Chromatographic
Methag®?

2) Ultrasonic Extraction, Gas Chromatographic/Mass

e

Ultrasei
SpeciiBiiatis Malmado s
Purge and Trap, Gas Chromatographic/Mass

13,27
Spectrometric Method" -

T

45 1,3-Dichlorobenzene...

- o -
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EREHTT
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61

63

65

&7

68

69

T

58

59

L)

Diethyl phthalate
2,4-Dimethylphenol
2,4-Dinitrophenal
2,8-Dinitrotoluene
2 6-Dinitrotoluene
Di-n-Octyl phthalate
Endosulfan

Endrin
Ethylbenzene
Fluoranthene
Fluorene

Heptachlor

Heptachlor epoxide

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

Ultrasonic Extraction, Gas Chromatoeraphic/Mass
Spectrometric Method 0

Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method"™*®

Ultrasonic Extraction, Gas Chromategraphic/Mass
Spectrometric Method!'12%

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

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

1) Ultrasonic Extraction, Gas Chromatographic
Methodthe

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

1) Ultrasonic Extraction, Gas Chromatographic
Methodho2!

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

1) Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method 471

#) Equilibrium Headspace, Gas Chromatographic/Mass
Spectrometric Method 1127

1) Ultrasonic Extraction, Gas Chromatographic
Method 025

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method"®#

1) Ultrasenic Extraction, Gas Chromatographic
Methwllﬁﬁl

2] Ultrasonic Extraction, Gas Chromatographic/Mass

metyi yMem
1] | H Ctaromatasm s p— A
e@“"”f" ggnnes
LALTAT AND ENGIETHING
2] uttmsmwmms Chmatﬁgraphmass
Spectrometric Method!"*#

1) Ultrasonic Extraction, Gas Chromatographic
Metho!! "2

4

aermgiimos A/
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o

Heptachlor epoxide (#B)...
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70 | Heptachlor epoxide (Fa) 2) Uttrasonic Extraction, Gas Chromatographic/Mass 83 | Mercury 1) Digestion, Cold-Vaper Atomic Absorption
Spectrometric Method%# Spectrometric Method™
71 | Hexachlorobenzene 1) Uttrasonic Extraction, Gas Chromatographic 2) Thermal Decompaosition Amalgamation and Atomic
Method!®23 Absorption Spectrometric Method™
2} Ultrasonic Extraction, Gas Chromatographic/Mass 84 | Methanol Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!'02# Spectrometric Method 27
72 | Hexachloro-1,3-butadiene Purge and Trap, Gas Chromatographic/Mass 85 | Methaxychlor 1) Ultrasonic Extraction, Gas Chromatographic
Spectrometric Method!27 Method %23
73 | n-Hexane Purge and Trap, Gas Chromatographic/Mass 2} Ultrasonic Extraction, Gas Chromatcgraphic/Mass
Spectrometric Method 7 Spectrometric Method""#
™ | ot-HCH 1) Ultrasonic Extraction, Gas Chromatographic 86 | Methyl bromide Purge and Trap, Gas Chromatographic/Mass
Method! 924 Spectrometric Method"*"
2) Ultrasonic Extraction, Gas Chromatographic/Mass 87 | Methylene chloride 1) Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method 2% Spectrometric Method! 77
75 -HCH 1) Ultrasonic Extraction, Gas Chromatographic 2) Equilibrium Headspace, Gas Chromatographic/Mass
Method™ 22! Spectrometric Method 1427
2) Ultrasonic Extraction, Gas Chromatographic/Mass 88 | 2-Methylphenol Ultrasonic Extraction, Gas Chromatographic/iass
Spectrometric Method%2% Spectrometric Method!%®
T6 | y-HCH 1} Ultrasonic Extraction, Gas Chromatographic 89 | 2-Methylnaphthalene Ultrasonic Extraction, Gas Chromatographic/Mass
Method!!22 Spectrometric Method( 02!
2) Ultrasonic Extraction, Gas Chromatoeraphic/Mass 90 | Methyl tert-butyl ether Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method "2 Spectrometric Method!!#7
77 | Hexachlorocyclopentadiene | Ultrasonic Extraction, Gas Chromatographic/Mass 91 | Naphthalene 1) Uttrasonic Extraction, Gas Chromatographic
Spectrometric Method%2 Method!'02%
78 | Hexachloroethane Ultrasonic Extraction, Gas Chromatographic/Mass 2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method 2 Spectrometric Method!"#!
79 | Indenol1,2,3-cd)pyrene 1) Ultrasonic Extraction, Gas Chromatographic 92 | Mickel 1} Digestion, Flame Atomic Absorption Spectrometric
Method!029 Method!™*
2) Ultrasonic Extraction, Gas Chromatographic/Mass 2) Digestion, Inductively Coupled Plasma Method™!
Spectrometric Method!!%28 93 | Nitrobenzene Ultrasonic Extraction, Gas Chromatographic/Mass
80 | Isophorane Ultrasonic Extraction, Gas Chromatographic/Mass Spectrometric Method!'*#!
eilint Spe:fr'uK. ﬂl 94 | N-Nitrosadiphenylamine Ultrasonic Extracti ‘_\st_c__h_;omawgraph\cmlass
ea AN R e A Spects ic}{i v
Methaas tarar aup eneenemn ap tu E”i& ﬂﬁé 3 W/i/ 95 | N-Nitrosodi-n-propylamine L."j I 'ﬁ 5-Chil 7 i $‘{aq 0/4/
2) Digestion, Inductively Coupled Plasma Method?14 Spechamet el ¥ I‘gﬁ
Y
82 | Manganese 1} Digestion, Flame Atomic Absorption Spectrometric 56 | Polychlorinated Biphenyls 1) Ultrasonic Extraction, Gas Chromatographic
Method!™*! - Aroclor 1016 Method!'2
2) Digestion, Inductively Coupled Plasma Mdethod”"‘] i CT"’-;I
2 .
83 Mercury... Polychlorinated Biphenyls(#a)...
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96 | Polychlorinated Biphenylsisia) | 2) Ultrasonic Extraction, Gas Chromatographic/Mass 97 | Pentachlorophenal Ultrasonic Extraction, Gas Chromatographic/Mass
- Aroclor 1221 Spectrometric Method %28 Spectrometric Method2
- Aroclor 1232 98 | Phenanthrene 1) Ultrasonic Extraction, Gas Chromatographic
- Aroclor 1242 Method!'0#!
- Aroclor 1248 2) Ultrasanic Extraction, Gas Chromatographic/Mass
- Aroclor 1254 Spectrometric Method"??%
- Aroclor 1260 Ultrasonic Extraction, Gas Chromatographic Method! %2 99 | Phenol Ultrasonic Extraction, Gas Chromatographic/Mass
Polychlorinated Biphenyls d Spectrometric Method! %28
- 2-Chlorobiphenyl 100 | Pyrene 1) Ultrasonic Extraction, Gas Chromatographic
- 2,3-Dichlorobiphenyl Method!'%#5!
- 2,2' 5-Trichlorobiphenyl 2} Ultrasonic Extraction, Gas Chromatographic/Mass
- 28" 5-Trichlorobiphernyl Spectrometric Method"22
- 2,235 Tetrachlorobiphenyl I 101 | Selenium 1) Digestion, Hydride Generation/Atomic Absorption
- 2,2'5,5"Tetrachlorobiphenyl Spectrometric Method!2!
- 2,34, Tetrachlorobiphenyl 2) Digestion, Inductively Coupled Plasma Method!™!
-2.2'3,4,5- 102 | Sitver Digestion, Inductively Coupled Plasma Method™®
Pentachlorobiphenyl 103 | Styrene 1) Purge and Trap, Gas Chromatographic/Mass
-2,2'4,55- Spectrometric Method!'*2"!
Pentachlorobiphenyl 2) Equilibrium Headspace, Gas Chromatographic/Mass
-23.346 Spectrometric Method!!12"
Pentachlorobiphenyl 104 | 1,1,2,2-Tetrachloroethane Purge and Trap, Gas Chromatographic/Mass
- 223085 Spectiometric Methad!327!
Hexachlorobiphenyl 105 | Tetrachloroethylens 1) Purge and Trap, Gas Chromatographic/Mass
-2,2'3,0,55- Spectrometric Method!>¥"
Hexachlorobiphenyl 2) Equilibrium Headspace, Gas Chromatographic/Mass
22,3556 Spectrometric Method!!'#7)
Hexachlorobiphenyl 106 | Toluene 1) Purge and Trap, Gas Chromatographic/Mass
-2,2'4455" Spectrometric Method!321
Hexachlorohiphenyl 2) Equilibrium Headspace, Gas Chromatographic/Mass
-22'3344'5- Spectrometric Method!*#"
Heptachlorobiphenyl ! BT 107 | Toxaphene Ultrasonic Extraction, Gas Chromatographic Method('0#*
“SEhA —}_\ AN E My 108 | TPH (C
Heptachlorobiphenyl = e a“- WAl AW/&/ 5Ca)
- 2|2‘|3 4,4‘ 5',6‘ UMITED AHALYDT AND EHGINETRING 1)
W COMBLLTANT GOMPANY LINSTED Spectfol
Heptachlorobiphermyd e TAR® OAPRAY LMITED i
L2238556 109 | TPH (C.y-Cis) Ultrasonic Extraction, Gas Chromatographic Method'
Heptachlorobiphenyl 110 | TPH (CorgCas) Ultrasonic Extraction, Gas Chromatographic ttethod"m'
-2,2,3,344'55 6 Wy
Nonachlorobiphenyl qui
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111 1,2,4-Trichlorobenzens.,
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111 | 1,2,4-Trichlorobenzene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!'*#"

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method'! 327

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

1) Puree and Trap, Gas Chromatographic/Mass
Spectrometric Method!*37!

2) Equilibrium Headspace, Gas Chromatographic/Mass
Spectrometric Method#1

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

Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method! 02

112 | 1,1,1-Trichloreethane

114 | Trichloroethylene

115 | 2,4,5-Trichlorophenol

116 | 2,4,6-Trichlorophenol

117 | 1,3,5-Trimethylbenzene Purge and Trap, Gas Chromatagraphic/Mass
Spectrometric Method!*27

118 | Vanadium Digestion, Inductively Coupled Plasma Method!™*!

119 | Vinyl acetate Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!*2"

120 | Vinyl chloride Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!27

121 | m-Xylene 1) Purge and Trap, Gas Chromatographic/Mass

Spectrometric Method*7

2) Equilibrium Headspace, Gas Chromatographic/Mass
Spectrometric Method™ 421

122 | o-Xylene 1) Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method™**#7

2) Equilibrium Headspace, Gas Chromatoeraphic/Mass
Spectrometric Method* 77

123 | p-Xylene 1) Purge and Trap, Gas Chromatographic/Mass

Spec [EEDN
2) Eq.nll:'@:g H%r;nﬁas Ghrermafoerap Mﬂass
SpeciiametisMethod i o CRINRIHIIGE Ae//i/
124 | ¥ylene (Total) 1) PUFEEHIT A 585 EiBmatographic/Mass
Spectrometric Methad!*™

2) Equilibrium Headspace, Gas Chromatographic/Mass

Spectrometric Method!*#7
od
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14. United States Environmental Protection Agency. Test Methods for Evaluation
Solid Waste Physical/Chemical Methods. Inductively Coupled Plasma-Optical Ernission
Spectrometry. SW-846 Method 60100, 2014

15. United States Environmental Protection Agency. Test Methads for Evaluation
Solid Waste Physical/Chernical Methods. Flame Atomic Absorption Spectrophotometry,
5W-846 Method TODOB, 2007.

16. United States Environmental Protection Agency. Test Methods for
Evaluation Solid Waste Physical/Chemical Methods. Arsenic (Atomic Absorption, Gaseous
Hydride). SW-846 Method T061A, 1992 i

17. United States Envirenmental Protection Agency. Test Methods for Evaluation
Solid Waste Physical/Chemical Methods. Chromium, Hexavalent (Colorimetric). SW-846
Method 71964, 1992,

18. United States Environmental Protection Agency. Test Methods for Evaluation
Solid Waste Physical/Chemical Methods, Mercury in Liquid Waste (Manual Cold Vapor
Technigque). SW-846 Method 74704, 1994,

19. United States Environmental Protection Agency. Test Methods for Evaluation
Solid Waste Physical/Chemical Methods. Mercury in Solid or Semisolid Waste (Manual Cold-
Vapor Technique). SW-846 Method 74718, 1998,

20. United States Emvironmental Protection Agency. Test Methads for Evaluation
Solid Waste Physical/Chemical Methods. Mercury in Solids and Selutions by Thermal
Decompasition, Amalgamation, and Atomic Absorption Spectrophotometry. SW-B46
Method 7473, 2007.

21. United States Environmental Protection Agency. Test Methods for Evaluation
Solid Waste Physical/Chemical Methods. Selenium (Atomic Absorption, Borohydride
Reduction). SW-846 Method 7742, 1994.

22. United States Environmental Protection Agency. Test Methods for
Evaluation Solid Waste Physical/Chernical Methods. Nenhalogenated Organics Using GC/FID,
5W-846 Method 80150, 2003,

23, United States Environmental Pratection Agency. Test Methods for
Evaluation Solid Waste Physical/Chemical Methods, Organochlorine Pesticides by Gas
Chromatography. SW-846 Method 80818, 2007,

24. United States Environmental Protection Agency, Test Methods far
Evaluation Solid Waste Physical/Chemical } m:lated Biphenyls (PCBs) by Gas
Chromatography. SW-846 Method 808,

25, United States Enwiran ‘gsa?duh]:mﬁﬂad ﬂ/é/
Evaluation Solid Waste Physlcabthem::ﬂ'ﬂéﬂ%bﬂ?‘“ﬁiwhlorlne Pesticides by Gas
Chromatography. SW-846 Method BOB1B, 2007,

26. United States Envirenmental Protection Agency. Test Methods for
Evaluation Solid Waste Physical/Chemical Methods. Chlerinated Herbicides by GC Using
Methylation or Pentafluorobenzylation Derivertization, SW-846 Method 81514, 1996, §

27, United s:a‘m
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125 | Zinc 1) Digestion, Flame Atomic Absorption Spectrometric
Mathod™%

2) Digestion, Inductively Coupled Plasra Method!™*
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SW-B46 Method 30508, 1996,
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Solid Waste 3. Physical/Chemical Methods, Separatory Funnel Liquid-Liquid Extraction.
SW-B46 Method 3510C, 1996,
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27, United States Environmental Protection Agency. Test Methods for
Evaluation Solid Waste Physical/Chemical Methods, Volatile Organic Compounds by Gas
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and Oils. SW-846 Method 90134, 2014,
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6. apmmsvinunautiauillurigauds 100.0 0.0 0.0 0.0 0.0
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1. Jynnduazeasienszang
VLJJQ{]Q;IM’] 20 62.5 37 69.8 28 75.7 34 72.3 26 83.9 a7 79.7 68 72.3 54 80.6
ﬁi'kym 12 37.5 16 30.2 9 24.3 13 27.7 5 16.1 12 20.3 26 27.7 13 19.4
FEAUATIUTULTY
oy 7 58.3 10 62.5 6 66.7 8 61.5 a 80.0 6 50.0 18 69.2 11 84.6
Yunag qa 33.4 6 375 3 33.3 5 38.5 1 20.0 6 50.0 6 23.1 1 7.7
un 1 8.3 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 2 7.7 1 7.7
93U 12 100.0 16 100.0 9 100.0 13 100.0 5 100.0 12 100.0 26 100.0 13 100.0
2. Ugwesinaduainnisasas
1ﬁf{]iy%q 29 90.6 50 94.3 33 89.2 37 78.7 28 90.3 53 89.8 73 7.7 58 86.6
fl't]iy‘*/ﬁ 3 9.4 3 57 qa 10.8 10 21.3 3 9.7 6 10.2 21 22.3 9 13.4
FEAUAINTULSTS
Yoy 1 33.3 1 33.3 3 75.0 7 70.0 3 100.0 1 16.7 14 66.7 8 88.9
Junane 2 66.7 2 66.7 1 25.0 3 30.0 0 0.0 5 83.3 4 19.0 1 11.1
un 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 3 14.3 0 0.0
99U 3 100.0 3 100.0 q 100.0 10 100.0 3 100.0 6 100.0 21 100.0 9 100.0
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3. dgymndusunau
VL&]ﬁ{]iy‘Wl 26 81.2 46 86.8 32 86.5 37 78.7 26 83.9 52 88.1 72 76.6 52 77.6
Teymn 6 18.8 7 13.2 5 13.5 10 21.3 5 16.1 7 11.9 22 23.4 15 224
FEAUANTUUT
oy 2 333 6 85.7 3 60.0 7 70.0 a 80.0 3 a2.9 9 40.9 5 33.3
U1unans a4 66.7 1 14.3 2 40.0 3 30.0 1 20.0 q 57.1 11 50.0 7 46.7
un 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 2 9.1 3 20.0
EletY 6 100.0 7 100.0 5 100.0 10 100.0 5 100.0 7 100.0 22 100.0 15 100.0
4. Jgymdessia
hlﬂ{]zym 23 719 a7 88.7 33 89.2 40 85.1 27 87.1 51 86.4 76 80.9 60 89.6
Sty 9 28.1 6 113 i 10.8 7 14.9 q 12.9 8 13.6 18 19.1 7 10.4
FEAUAMUTURT
oy 7 77.8 6 100.0 3 75.0 2 28.6 3 75.0 6 75.0 14 77.8 6 85.7
J1unae 2 22.2 0 0.0 1 25.0 5 71.4 1 25.0 2 25.0 3 16.7 1 14.3
un 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 1 55 0 0.0
ket 9 100.0 6 100.0 q 100.0 7 100.0 qa 100.0 8 100.0 18 100.0 7 100.0
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5. Jymmsvsesindeasuvanitlusssud
VLZE‘{]Q;I‘VX’] 32 100.0 53 100.0 37 100.0 a7 100.0 29 93.5 59 100.0 93 98.9 67 100.0
fdgm 0 0.0 0 0.0 0 0.0 0 0.0 2 6.5 0 0.0 1 1.1 0 0.0
TEAUAUTUUT
Yoy 0 0.0 0 0.0 0 0.0 0 0.0 2 100.0 0 0.0 1 100.0 0 0.0
Uunag 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0
aun 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0
ket 0 0.0 0 0.0 0 0.0 0 0.0 2 100.0 0 0.0 1 100.0 0 0.0
6. yvnisunauaautndu/AnlHlugiggude
‘lﬂﬁ‘{]iy“ﬂ"l 32 100.0 53 100.0 37 100.0 a7 100.0 31 100.0 59 100.0 94 100.0 67 100.0
fl“ﬁiyﬂ? 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0
FEAUAMUTURT
oy 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0
Uunag 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0
un 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0
kiet 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0
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7. dgywnsiaszunsthaasiu/fuidy
VLJEJ‘{]QJ‘W] 31 96.9 53 100.0 37 100.0 a7 100.0 31 100.0 58 98.3 94 100.0 67 100.0
fitleym 1 3.1 0 0.0 0 0.0 0 0.0 0 0.0 1 1.7 0 0.0 0 0.0
FEAUANTUUT
Tloy 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0
Uunag 1 100.0 0 0.0 0 0.0 0 0.0 0 0.0 1 100.0 0 0.0 0 0.0
aun 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0
ket 1 100.0 0 0.0 0 0.0 0 0.0 0 0.0 1 100.0 0 0.0 0 0.0
8. Hegudnviau
‘l&]ﬂ{]iy%"l 32 100.0 51 96.2 37 100.0 a7 100.0 31 100.0 59 100.0 94 100.0 67 100.0
ﬁ{liyﬁ/ﬁ 0 0.0 2 3.8 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0
FEAUAMUTURT
oy 0 0.0 1 50.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0
Uunag 0 0.0 1 50.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0
un 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0
kiet 0 0.0 2 100.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0

unu ToSewi Buied (@u1y) Gliin




SENUNSANIANTMATYEI-FAn wasviruafivesUszrvusielasinsnandinsidesuuun wasdmavuunnelay L53/48

JanTauasusu uazdaniaanssnys Usednd wa. 2568

20

A15199 3 (sie) Uyvndudawandeusazdymdsauiivszervuladululagiu (wendusua)

WAUIARIUR SruataTnd faua aua WAUIaAIUa fAua faua faua
Tuazdn thunau UagnsTnd hUBINTEYY MDA Yjsgnun ) 3190Na
Fwau | Fewaz | dwou | Fewaz | drudu | Fewaz | dawau | fowaz | 3w | 3ewaz | Jhwau | Fewaz | drudu | Sewaz | Jhuou | Sewas
anwdgmnsing q fddguesyuvuluiagiiu
9. Uaymnvezyanasandng
hii'ﬂiym 32 100.0 46 86.8 37 100.0 a7 100.0 31 100.0 59 100.0 92 97.9 64 95.5
fitleym 0 0.0 7 13.2 0 0.0 0 0.0 0 0.0 0 0.0 2 21 3 4.5
TEAUAUTUUT
oy 0 0.0 2 28.6 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 3 100.0
Y1unanse 0 0.0 5 714 0 0.0 0 0.0 0 0.0 0 0.0 2 100.0 0 0.0
un 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0
EletY 0 0.0 7 100.0 0 0.0 0 0.0 0 0.0 0 0.0 2 100.0 3 100.0
10. UsyngURiung
‘lﬂﬁ{]iy“ﬂ"l 30 93.8 a7 88.7 37 100.0 a7 100.0 30 96.8 57 96.6 89 94.7 67 100.0
ﬁf]zyw 2 6.2 6 11.3 0 0.0 0 0.0 1 3.2 2 3.4 5 53 0 0.0
FEAUAMUTURT
oy 2 100.0 1 16.7 0 0.0 0 0.0 1 100.0 2 100.0 5 100.0 0 0.0
Y1unane 0 0.0 5 83.3 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0
un 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0
ket 2 100.0 6 100.0 0 0.0 0 0.0 1 100.0 2 100.0 5 100.0 0 0.0
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anwdgmnsng q fddguesyuvuluiagiiu
11. Ugymiiiamsasnastrgadens
VLJE‘{JQJ‘W] 32 100.0 52 98.1 37 100.0 a7 100.0 31 100.0 59 100.0 92 97.9 67 100.0
ﬁf]ﬁyﬁm 0 0.0 1 1.9 0 0.0 0 0.0 0 0.0 0 0.0 2 21 0 0.0
FEAUANTUUT
oy 0 0.0 1 100.0 0 0.0 0 0.0 0 0.0 0 0.0 1 50.0 0 0.0
U1unans 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 1 50.0 0 0.0
un 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0
EletY 0 0.0 1 100.0 0 0.0 0 0.0 0 0.0 0 0.0 2 100.0 0 0.0
12. Jgyminnsasiashadn
‘l&]ﬂ’{]iy%"l 32 100.0 52 98.1 37 100.0 a7 100.0 30 96.8 58 98.3 92 97.9 66 98.5
Sty 0 0.0 1 1.9 0 0.0 0 0.0 1 3.2 1 1.7 2 2.1 1 1.5
FEAUAMUTURT
oy 0 0.0 0 0.0 0 0.0 0 0.0 1 100.0 1 100.0 1 50.0 0 0.0
J1unae 0 0.0 1 100.0 0 0.0 0 0.0 0 0.0 0 0.0 1 50.0 1 100.0
un 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0
ket 0 0.0 1 100.0 0 0.0 0 0.0 1 100.0 1 100.0 2 100.0 1 100.0
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13. Jgymnszualnihanviiedutasade
VL&]ﬁﬂiy‘W] 32 100.0 52 98.1 37 100.0 a7 100.0 31 100.0 59 100.0 91 96.8 67 100.0
fdgm 0 0.0 1 1.9 0 0.0 0 0.0 0 0.0 0 0.0 3 3.2 0 0.0
TEAUAUTUUT
Yoy 0 0.0 1 100.0 0 0.0 0 0.0 0 0.0 0 0.0 2 66.7 0 0.0
Uunag 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 1 333 0 0.0
aun 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0
ket 0 0.0 1 100.0 0 0.0 0 0.0 0 0.0 0 0.0 3 100.0 0 0.0
14. Yyymiduenwgyinssu arulasadieludiiauasninddu
lﬂﬁ{]iy“ﬂﬁ 30 93.8 50 94.3 37 100.0 a3 91.5 29 93.5 57 96.6 88.0 93.6 64 95.5
ﬁﬁzyw 2 6.2 3 5.7 0 0.0 4 8.5 2 6.5 2 3.4 6.0 6.4 3 4.5
FEAUAMUTURT
oy 2 100.0 3 100.0 0 0.0 4 100.0 2 100.0 0 0.0 q 66.7 0 0.0
Uunag 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 2 100.0 2 333 3 100.0
un 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0
kiet 2 100.0 3 100.0 0 0.0 a 100.0 2 100.0 2 100.0 6 100.0 3 100.0
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anwdgmnsng q fddguesyuvuluiagiiu
15. Uymenandinlugagy
VLJJ;J‘{]QJ‘W] 29 90.6 41 77.4 37 100.0 a1 87.2 26 83.9 54 91.5 81 86.2 61 91.0
v 3 9.4 12 22.6 0 0.0 6 12.8 5 16.1 5 8.5 13 13.8 6 9.0
FEAUANTUUT
Tloy 3 100.0 7 58.3 0 0.0 3 50.0 3 60.0 0 0.0 5 38.5 q 66.7
Uunag 0 0.0 5 41.7 0 0.0 3 50.0 2 40.0 5 100.0 8 61.5 2 33.3
aun 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0
ket 3 100.0 12 100.0 0 0.0 6 100.0 5 100.0 5 100.0 13 100.0 6 100.0
16. Jgymilumsusznauan@w
‘lﬂﬂ{]iy‘lﬂ"l 27 84.4 a4 83.0 37 100.0 38 80.9 25 80.6 52 88.1 81 86.2 59 88.1
ﬁ‘ﬂiyﬁ/ﬁ 5 15.6 9 17.0 0 0.0 9 19.1 6 19.4 7 11.9 13 13.8 8 11.9
FEAUAMUTURT
oy 5 100.0 3 33.3 0 0.0 5 55.6 q 66.7 1 143 10 76.9 8 100.0
Uunag 0 0.0 5 55.6 0 0.0 3 33.3 2 333 5 71.4 3 23.1 0 0.0
un 0 0.0 1 11.1 0 0.0 1 11.1 0 0.0 1 14.3 0 0.0 0 0.0
kiet 5 100.0 9 100.0 0 0.0 9 100.0 6 100.0 7 100.0 13 100.0 8 100.0
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