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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
Stack
1 [Pre-Test Console Total Suspended Particulate Apex Instruments, XC-572-V Envi Equipment Service Co., Ltd. E21-0821 2 Sep 21 1 Sep 22 -
Hydrogen Chloride USA. 0807048
Antimony
Arsenic
Cadmium
Chromium
Lead
Manganese
Dioxin
2 |Pre-Test Console Total Suspended Particulate Apex Instruments, XC-572-V Envi Equipment Service Co., Ltd. E21-0610 27 Jul 21 26 Jul 22 -
Hydrogen Chloride USA. 1701018
Antimony
Arsenic
Cadmium
Chromium
Lead
Manganese
Dioxin
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 21CH1137 2 Sep 21 1Sep 22 -
HA0A0020 (Thailand-Japan)
2 |DO Meter DO YS! Pro 20i Technology Promotion Association 21TW170 18 Aug 21 17 Aug 22 -
18K104053 (Thailand-Japan)
3 |Conductivity Meter Conductivity YSI Pro30 Technology Promotion Association 21CH1021 17 Aug 21 16 Aug 22 -
18K100974 (Thailand-Japan)




Envi Equipment Service Co., Lid.
1107254 Moo 3, Tumbon Bang Rak Phatihaea, Ampiser Basg Bua Thong, Monthabari 11110

Tel. 098 362 9152, 089 478 7883
E-mail: sales{Tenvi-ees.com

Cotificaly Mo, 1 E21-0821

Page : lofé
CERTIFICATE OF CALIBRATION
Cuskomer Umiied Analyst and Enginesring Consultani Co. Lid,
o TLII_‘h;;. 1dkomisuk 41, Sukbismvit Road, Bangehak. Phrakhanang, Bangkok
Descriptios of Equipment Consols meter
Manufaciurer Apes Insbrumsent
Mol Numhor KC-572-W
Serial Mumber Ogor04as

AT ol M. -

Esviranmes! Condition 1 Temperture @2izT
Humidiay 1302 150 % RH

Cal. Date 1 N2z

Tsswe Dage  IRAMN2 |

175 EPA Mlethond | Liained Sadte
Tivis doeicand is traeabli Wy namonal sandord. whiich road o e waim of messummen sccrnding i s insmatanal Sy of Uses (150
Resalt of Cobibration

Tis oomrcass may wet be repeeuce edher dian in ol evespt with price Writen spgroval of e Tedmicd Maseger, B Faipme
S Company |imiied

Thisg repormind ncaniaawis of mesaren ars cpanded by 8 ammgs B ol k=1, poviding 2 1% an i ko

Calibrted by : Fr. Sanya Sangnil Approved by
{Mir. Mana

Technical Manger

enaslumuau

Centilicale Moo @ B21-0821
Page : 2of 6

METHOD 5 CONSOLE CALIBRATION
USING REFERENCE WET GAS METER W-NK-2.5-B-F No.347425
S-POINT METRIC UNIT

Meter Conzele Information Calibratios Conditions

Cuonsode M el
| Mumber XC-572-V | | Dade | Timw 02 1 K
Comsole Serial Culibration
| Numiber 807048 Referemes Mo, | £ | |_mm Hg
DM Model Baremetri |
| Number | SE34EX Pressure L %100 | mmHe |
DGM Serial Calilsration
|Mumber | 000003F1 | | MeterGammn | 0999 | | PASS
Rum Time Muetering Coasole Calibeation Mider
Velume. | Votmme | DS | 00l ool | Valume | QuikD | Outlet
Temp Temp Temp | Temp
Elagricd Enitial Final Inbtisl Flaal Imitial Finsl | imdtial Final
1 Vel [Vieath [ [ywiy (Wuf) ()
o
= >
} ! _I__
| s 4
| &3 24 L]
138 i M
!
| i4a7 2
| S w17 = =
| G5 2
i oAz | 53.H2500 - x|
| was W, 10576 ] 1|
| oas 0.0 3 34,37368 73 1]

wenaslunuau

Contificate No. © E
Page

METHOD 8 CONSOLE CALIBRATION
USING REFERENCE WET GAS METER W-NK-15-B-Z No.5474218
SMOINT METRIC LT

Stamiardized Dats [bry Gas Meter

Flowrste

Dry Gins Meier
| Vo) | (Qind

ibraiios Meler Varkarios

[fHg)

| (e SEET |

ARG
0,953

0.5%

| 0, | 80

toderance of mdividual values from the meermge is 0.0
For & Hg, orifice pressare differential that equates to 0,75 cfin (00212 m*imin) at standard temperature and
pressar, meoepalle tokerance of individusl values from the average is 202 inches (5. mmj) HAD.

enasluauau

Certificate Mo, : E2I
Page

o 142001 Culibeation Heferenes b Tard|-UEIT

Meter Gamma vs Flowrate

.
- - - - -
agan
ey
[ Ri] e a1 ;1 | a9m2
E Q50 g ~=—Ciomma Y
=] & Wax Allow ¥
b Win Allerw Y
A
0350
|
LRt L
000 LS L naos mnzn oS U EE ] [HE]
Flerwrate Smsdandized & Coecied (m’min}
ool Setial [T Uk Mladel RC-572-9

enaslunuAu




E21-0821
Page : 5of6
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Certificate Mo. : E11-0B21
Page : tolb

THERMOCOUPLES SYSTEM CALIBRATION

s Canlitio

| Comsole Model Number | Ne- || Date [ Fisse nz9m01 | winem |
! Cousale Serial Number '_.l'.!_Q?.U.‘.E_! | Calibration Refevemce Mo, | |
| DGM Model Number |  Reference Thermometer PAGICON

| DM Serial Numbes | | Serial Mumber _I1E1160105

| Mater Box Medel Number JEMON) T KF |

| LRt | |

Consale Thermoeouple Simulator

Channet amil il Meter Box Chasnel Tempernture Reading { “C )
el su%0 | RIGD | 10380
Blnd | 10300
|
.i__
Tolerumce Range
Stack fO1LS0%  Alsalsle Wieter £ 38
Frobie + 30T Exii & LEC

Filter £ A0C

enaslunuau

Envi Equipment Service Co., Lid.
I URZS Moo 3, Tumbes Basg Rak Mhatthasa, Adsphor Baig B Thoog, Meathsabiri 11010

Tel. 096 362 9152, 089 478 7885
E-mail: salesTenvi-ees.com
Ceilicale Mo, @ E21-0010
Page = | of&

CERTIFICATE OF CALIBRATION

Custumer

Auldress

Descriptiom of Equigment
Manufacturer

Aol Number

Serial Niuwili

i,

“owiral Mo,

Envirsnakent Canidilians

Cal. Dage

Issiie Deite

LIS 2P, Mebethad 11
This sanifacate =

Result of Calibrating

This can
Sevvian

Lirsied

Uinited Analyst and Engineering Consuliant Co., Lid,

81 Sal Udonsuk 41, Suldamvit Road, Bangehak, Phrakhanong, Bangkok
10260

Cronsale ater

Apex Insprument

KOC-572-v

1Tons

Temgeranne FLESI L
Humvidity 130+ 13} % RH

IFOT2020

w7 Vg sl mRTETG

rearimal Sysiere ul Lias 15

rery rart b reprrchecd other tar i fallesegn swith prae Sritles aproval ol e Techeacal Masager, Ems Egepoem

Those repamid oriconsl Migs of skmeeen o evpaded by 2 cineeags Sctor of ke, providieg 2 95% confidenee level

Calibrated by

Mr. Smmva Sangmil

Y

W

{Mr. Mana Fuckhod)

Tectmical Manger

Approved by

enaslumuau

Cortificate N, @ E21-0610
Page | Zald

METHOD 5 CONSOLE CALIBRATION
ISING REFERENCE WET GAS METER W-NK-2.5-B-7 No.547425
5-POINT METRIC UNIT

omsule Enformation Chlibration Conitin | FactneyCanyersiony

i Cumsale Vimdel | gy | | |

Number NC-572-V | | Date | Tisee 27Nl AM || Sid Temp 293 L3
e — Fes T — |

| Cunsale Serial Calibraiion
Wimbser 10 | | Referemee N . | | | Std Press Té0 | mm Hg |
i Baremetric |
SK2SEN | | Pressure 76000 | mmily | 0186 E|
i Calibration |
CBNI030 | | Meter Gammu .09 | Consade Lisk Check

Kum Time Makering Consale Calibeation Meicr

: huiler Dhwier Chwilei

Oirifice Voleme | Woleme Towip Tamp Volume | Vobume Temp

Ehipacil nH itz Final Imitial Flmal Initial Final Imicinl
{1 Pa} Vsl 1 Woat] [l L] iWwil iVwd) (=]

| mma HAD - . m
[ 4 (R RN Bk
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Certificae No
T'age

METHOD 3 CONSOLE CALIBRATION
USING REFERENCE WET GAS METER W-NK-1,5-B-Z No, 54742
EPOINT METRIC UNIT

Seandardized Data

E21-0610
Jolh

3

M

Diry Gas Meter
Calibration Faetor | Flowrste |
vis Meter | Calibration Meter | Value ! Vartation | Sl & Corr | 0201 m'esmin | Viorintks
|ff2-.u.| (VWiar) | () (AY) ] (£:Hy) | {80
mm HaA» |
- 2 |

For Calibeation Factor Y, the ratlo of the regding of the: callbratkon meser 1o the dry gos meter, ac
tolerance of individual values froem the ave £k 00

il oot [ 075 ofm (90212 m' i al o
pressure. accepable tolermee o individual values from the avesge & 0.2 inches (5. lmm) HD

For ZHy,. orifice pressune differe

17654
.15
Tt L

ceptahle

el T perauee aisd

enasluAuAY

Cartificats No

.

Meter Gamma vs Flowrate
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Flowrmie Stomdandized & Comected (inYminy

Cormeln Serial 1Maidn®

E21-0610
Page : A6

Cali s Refinpsce Mo
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Cemilicae Mo
Pags

alibrama e

Pressure vs Flowrate
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THERMOCOUPLES SYSTEM CALIBRATION

Comsaly Madl
Date Time

| e Model Mumber

DM Serinl Num

ber

| Meter Box Madel Number

EXi-06140

Page : dalf

| 12:00 oM
EHEGICON
183160105

| Mater Ba ik Nigmber

Comsole Thermae
Chanmel aml ! y . Meter Box Channel :I'lmp!!-alirl Reading { *C )
test poimt | <iBid | 280 | 3R | B30 I-ﬂ_ﬂ] 26000 | ITLD | 4BZD | 5RO
" Bl | I 1] T TR 70| E

Riack £ LE0% Ahsoluie
Prabe £ 30C
Fiier £ R

enaslunuAu




A TECHNOLOGY FROMOTION ASSOCTATHRN (THAILANIRJAPAN)
CORPORATE SERVICES.3: BIQUTFMINT CALIBLATINN AMD TESTEN G SERVICES
. 300 PATTAMAKARN ROAD 201 1, SUANLUANG, SUANLUARG BARTROR 15033
THL 80T FAX 37155484

CertMou 21CH1137

Page.: 1cf3
Certificate of Calibration

Equipment : piH el
Manufasturas Mok
Model : LAQUA-PHZT0

HAGATO20

LAE EFM.1ES25EHEFM pH.O8E3)
Condithon As-Received: Used Hem
Received Dabe ; 30 August 2021
Calibration Dats : 02 Seplenoer 2021
Refarance 2108-0813WSC-3
Submitted by : United Anslyst and Enpinserg Consutant Co, Lid.

3 Sof Udamsuk 41, Sukhurma? Road,
Bangchak, Fhrakhanong, Bargkak 10260

Ambéent Temperature : {25 £ 28 ©
Ralative Humidiny : {50 2 15)%
Calibration Procedure : in - houss method

« GPCHE by direct measurement with. standard
woltege calibrator and dinect measuramant wih
certifisd referercs material (CRM)

~ CPACHE by camparisan with standard

Calibrated by : Warakom Lamgagtrakid
Approved by Wk, -
‘Approvad Signatory

{ / Malker Bulkruea
{ ) SaEnp Maangmai
1 ) Warskom Lemgagirakul

Tssue Date : 10 Septembar 2021

The Uncertainkies are for o confidence prokability of approsisstely 95%

il s Wi i ks mTEME

ppooralal s head af Camporaie Sarvices 3 - Egpiprent -:'nru-\.-ﬂh-\-.uw—ra

neslumun

Cart.No.: MCH1137
Page: Zol3
Condition of this calibration rosult
1. Referenca Siardard Instrument  : -

Insbrument Serial No. 1D Na, Cart. Na, Duse Date
1) Docismant Procass Callrator 43160066 130RCIHE HETEA 27 Apr 2123
2} Ref. Standard Thamomaler ABE2054  110RCD44 01333 15 Oct 201

This ceritficatian is traceable i the Intemational System of Unit mairtained ak:-
- Traceabls o National Ingliute of Matralagy (Tradand], MINT

2 CeriSed Referance Malerials The measunmet results ane acesbls to 51 Bough CPA cham L,
AMSIAS0 Matonal Acoreditation Board, Acoredited ko AR-1835

Buffer Salution Manufacturer Lot Na.,
£H 4.008 GPA cham FEAIE
pH 8,885 CFA cham TIEGET
PH IROTE CPA cham TE016

3. This cartificats is valid ondy 1o the flem calibraled on date and place of calibration.
Calibrafion Results

Function : mV Measurement

Parforming standand curve by Fluke st pH (4,7)(7,18)

Wominal  Standard Wneertalnty of Caverags

Unit Under Valug Voltage Actual Reading MaagursmEn facior

Calibration Input
-] my mv pH L) k

pH Matar 400 177.48 1TTE (1] 0058 200

SIN.: HABADOZD 7.00 0.00 ol 700 04088 200

7.00 a.00 o 700 0058 200

10,00 ATT.48 AT73 40,01 058 200

Lanm-:‘hianu

CortNou: FICH113T

Page.: 3of3
Calibration Results
Funetion : pH Measuramant
Perfarming three buffers standard curve by using buffes nominal pH [4.7H7.10)
Unit Undar Standard pH Actual pH  ActualmV  Unceniasinty of  Coverage
Calibeation Buffer Solution Reading ~ Reading pH measurement  faclor
{m¥) {2} L
pH Elecirods 4.008 4m 155 0.0078 200
Sil; S9C0035 B85 a0 -14 00098 200
E.285 Taoo -18 a.nca3 200
0015 104 -198 2.013 200
Function : Temperatura Moasuramant
17} Withaut adjustment
This equipmant was cormactad with Temparature Probe;
= Model : G657
- Serlal Ma. © 8800038
Dimension of probe;
- Length : LX) mm.
- Dimmeter - 18 mm
- Immarsion Degth ; 81 mm.
Calibration Standard uuc* S Uncertainty of  Caverage
Point Tamparatsng Reading maRASy remant factar
{"c) {'c) (") [*c) [2°c) k
250 25.003 50 0002 tF: 1] 2100
o 30.003 04 0003 020 2,00
350 35.004 E0 0004 [k 200

Remark : - UUC* = Unit Under Calibration

Thi reparied uncartainty of measurament was based on a standard uncarainty multiphed by a coverags
faclor k, providing & kevel af confidence of aporodmataly 85 %.

oo

el

TECHNOLOGY FROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3 : EQUIFMENT CALIBRATION AND TESTING SERVICES
515 PATTANAKARN ROAD S0 18, SUANLUANG, SUANLUANG BANGKOK 1025

S2TIT-3000 FAX. D-2719-0484

CertNo.: 21TWITD

Fage.: 1of 2
Certificate of Testing

Equipment : 04 Maber

Manufacturer : ¥E

Moded ; Pra 20

Serial Mo, 1BK 104053

D MNo. ; UAE EFMLOBEZ5E2 (ENY. DO.0162)

Received Date : 04 August 2021

Test Date - 18 August 2021

Referance ; 2108-0109WSC-1

Submitied by : Urited Anatyst and Engindering Consdallant Co.,Lid,
3 Sol Usamsuk 41, Sukhumvit Resd, Bangehak,
Phrakhancrg, Banghok 10280

Labaratory Condition Temparalure (2515 )°C

Test Procedure :

Tested by :

Humidity 150 & 30) %
In - house meshod @ CP-CHY
by Comparison Technique with Azide Modificaion Mathod

Walalak Sirthean

Wk -

Appravad Signatary
l/:.mmm Butkruea
{ b Zaitkip Meargmal
{ hWarakam Lemgagirakul
Issun Date : 23 August 2021

wnanslmuan




Cert.No. 21TW17T0
Page.: 2 af 2

Rasult : Dissobvad Oxygen Mater Adjustmant With Air 100 %

Dissolved Qxygen Frobe No. 1BH 100663

A

TECHNG] ¥ FROMOTION A TATHON (THAILAND-JAPAN) m’
CORPORATE SERVICES & EQUIFMENT CALIBRATION AND TESTING SERVICES '\"/’_\‘S‘H—'
ANLUAMG, SUAMLLUANG BANGEOK 10050 "l |l'?)-
B
Fhd 0271008 OALIBAATON G

Cert. Mo,z 21TM1443
Page.: ol 2

Certificate of Calibration

Titration Method DO Meater y
Standard Deviation Equipment : DO Maler with Sersor
{Azide Modification Method) Raading

mpL) imgiL} maiL) Meanutacturer e
Model : Pra 20

8. B26 QL0065

! I Serial No. 18K104053
12 New = WAE EFM.0BE/2562 (ENV.DC.01/62)
This neport was certified urij.r fior the ms_lrurnanl we lmsied b is allowable o use for shody Submitted by Lnitsd and Enginooring Har Co L,
tne syslem efficiency, The envirenmental impact conlral and present to organization & may concamed : .

3 Sai Udomsuk 41, Sukhumyil Road,
ntend 1o use for acdverising and referral purposa is prohibited, This report may nod be repmduced acha nanchg
ather in full without wittan approval of the |aberatory o ity %

! Banghak 10260
Lecation : TPA On Site Calbralion Labaratony
-00o0-
Received Order : 4 August 2021
Calirated Date : 20 Augusi 2021
Amblent Temperature ; {26+ 10 )¢
Reélative Hurmidity - [ 50% 30 )%
AC Line Voltage : (20 £ 221V
Calibrated by Khit Ruttansprapachs
Approved by @ﬂu .
Approved Signatary
[} Pomihippa Tameyaku
l/, Malaa Butkruea
[} Suwit Imjai
Isise Diade : 25 August 2021

The Uncertainties are for a coalidence probability of oppreodmately 959

T cetificane sy e be repredund oibes

Appraral of B bead of Cuerpanis Sarvices 1:

i el et ik tha priar e

shornane Calibyuinn e Testing Services

wonenslaipauen wonanslumag.

A iy
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAFAN) =T O "
CORPORATE SERVICES §: BQUIFSEENT CALIBRATION AND TESTING SERVICES \N/','.—RS

»

5345 PATTAMAKARN ROGE SO0 18, SULANLUA KRG, SUANLUARG BANCEOK HdS0 e

Equipmant ; D0 Mater with Sensar Cort. No.: 21Tai1£43 TEL 0717300027 FAK. (37100888 R
Condition As-Received :  Lized Nem Page: Zof 2 Cart.Na.: 21CH1021
Reference © 2108-00IWSC-2

Fage.: 1
Procedure Used = ge-: 1af 3

Calbration wera conducled using in-house calibraion procedurs CP-0TD1 according 1o comparnison with
Industrial Platinum Resistance Tharmomsisr | IPRT | into Temparature Bath.
The lempersture scale used was based on (T5-97,

Certificate of Calibration

Conditian of this result of calibration Equipment : Gonductivity Mtar
1. Refarance slandand Instnament- Marifacterer - ¥
Ingtrumant Model Serial No. Cert. No. Dus Data Mockd - f—
1) Digtal Thesmomates 15024 ASZBAT 2011246 14 0t 2021
2 This cerfificate is vaid only 10 tha #am catbrated on date ard place of calibration. Sarisl Ho, : 1aK100974
3. This ceriificalian i iraceabile i the Inernaginal System of Unit 0 No. ¢ UAE EFM 0T0/25E2(ENY. SCT 06%1]
Result of Callbration = (* } Wilhout Adjusimant Condition As-Recefved: Usad Itam.
Functien : Temperature massunsmenl
This instrumant was cannacted with teFperalure sendcr, SIN.- 18K100683 Resatired D ; 08 Auguit 2021
Calibeation  Immarsion Standard wucE Error N Covarags Calibration Date 17 August 2021
Palnt Depth Tem erature Reading = Factor Refarence : 2108-D109WSC4
{T} {mm} (o) (G ) () [ #C) k
5.0 100 25.006 248 0,106 016 200 Submitted by : United Anaiyst and Enginsaring Gonsuttans Co, Lid.
D 100 0k g e o S 3 Sal Udomauk 41, Sukhumyil Road,
350 100 35,006 348 0,106 016 200 Bangchak, Frimkhanong, Banghok 10260
UUC" : Unit Under Calibraticn Al nt Trimpnatling - {35 £ 25) °C
Aalative Humidity : (50 & 15) %
Tha reparted uncertainly of messurement was bassd on a standard uncertainty mubtipliss by & Callration Procedure: L

ciwerage factor k, providing a level of confidance of appronimabeaty B5 3.

=olo-

Calibrated by ;

Approved by :

e/. Males Butkrues
{ ) Salthip Meangmal

{ ) Warskom Lemgagtrakud

lssue Date -

- CP-CHE by direct measuremant
with carified retarance matanal (CRAM)
= CPL.CHE by comparison wih standard themmomeles

‘Warakoen Lesmgagtrakul

Wk, -

Approved Signalory

23 August 2021

The Uncertainties ape for & conlidence probability of approinstely 5%

T contificae may nai be repradaced othe than in il eaops witk the pri:
el of s decod of Corpirsaiz Scrvicea 3 : Equivmem. Cabbradion ssd T

Ml -

tanm-:‘himuq;gs tenmﬂainmus




CertNo: 21CH1021

Page.: 2of 3
Candition of this result of calibration
1. Referance  Standard  Instrument -
Instrument Sarial Mo, 10 M, Certificate Mo, Due date
1) Thermomarier 1963678 130RCHSS 201118 18 Sep 2021
2} Ref. Sid Thesmamesar ZIEH080  TI0RGCHS 2001340 18 Mow 20219

This: certificalion is traceable to the intemational System of Unit maintained at-
- Trassable to Nalicral InsSube of Meiralagy (Thaiand), NBJT
2, Canmified Reference Materials -

- Conductivily calibration solufion, CPA chem Lid, The measunsment resulls ane taceabls 1o 31
hiough CPA chem Lid., ANS-ASO Nalional Accreditation Board, Accredited No. AR-1835

Conductivit Solution Manufacturer Lot No,
14138 pSiem CPA Chem TEAKIE
128808 mSicm CPA Cham T25824

- Gortral Conductdty callbrasion soltion tamparanine by Water bath (25:0.1) 'C
3. Thie camficat & valid only 1o the lem caliiraled on date and place of calibratian,

Calibration results

Function : Conductivity Measurement

{*} After Adjustment at 1413.0 pSiem
‘Conductivity Electrade Serial No.: 131100008

Standard Before Aftar A
Conductivity Soilution LHIC* Reading ULC* Reading
| 1413.0 pSdem 1183 pSlem 1413 pSlem
12.B806 mSlem 10.79 mSiem 1277 mSlom

Remark - ULIC* = Unit Under Calibration

Ex . duw
28 Jun 2022
12 Jan 2022
Uncartainty Coverage
of Measurement factor
&) k
B0 pSiem 200
0082 mSicm 2.00

Tl .
l’t'lﬂ?l‘]ﬂliﬁ?ﬂdﬂ};ls

Calibration Resulis

Function : Temperature Moasuremant

1) Wiheut adjustment

This aquipment was connacted with Temparahers Praba;

- Mo PRO3 CON-T

- Serial Ma. 18100008
Dimension of probe;

« Leegth : B

- Diarnaler © 2
- Immersion Cepth © s

Calibration Standard

Paint Temperaturs
ey i'cy
5.0 25,008
0.0 0004
=0 35.003

333

uuce
Raading
s
{ch
2438
289
48

Errer
.
{cy

0108
104

CertMo.: 21CHI02
Page: Jof 3

Uncertainty of  Coverage
MsRsurament factor

(£ K
020 200
020 200
020 200

Remark - = UUE® = Unit Under Calibration

The reperied uncertainty of measuremant was based on & slandard uncerisindy mulliplied by a caverage

factor k. providing a baval of confidence of sppraximately 95 %.

Vol
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No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of Remark
No. Calibration Calibration*
wasflandnuszwiesUftAnisdmiviesziaunimainia
1 [Analytical Balance TSP Mettler-Toledo AB204-S / National Food Institute, 2200704-001 24 Nov 21 24 Nov 22 -
(Readability 0.1 mg) 1128312528 Ministry of Industry, Thailand
2 |UV-VIS Spectrophotometer NO, as NO, Agilent Cary60 / Technology Promotion Association SP22-016 26 May 22 26 May 23 -
Technologies MY15410009 (Thailand-Japan)
3 [UV-VIS Spectrophotometer Hitachi U-1900 / DQE Services Co.,Ltd. SP22-007 24 Jan 22 24 Jan 23 -
2021-064
4 |Atomic Absorption Sh, AS, Cd, Cr, Pb, Hg Agilent AA240FS / Thailand Institute of Scientific and MTC.ALC.No. 3 Feb 22 3 Feb 23 -
Spectrometer (AAS) Technologies MY13160001 Technological Research 486/65
(TISTR)
5 [Inductively Coupled Plasma Agilent System ID:G8A32A Agilent Technologies (Thailand) Preventive 28 Jan 22 28 Jan 23 -
(ICP) Technologies AA240FS/ Co.,Ltd. Maintenance
MY13160001 Checklist
6 [lon Chromatrography HCU Dionex DX-120 / Archemica Lab Co.Ltd. DX120 : 8 Dec 21 8 Dec 22 -
(© 03010223 Anion (ID#042)
widasflonsnusziasufiRnisdmiuiinssigunmi
1 |UV-VIS Spectrophotometer Nitrate, Sulphate, Agilent Cary60 / Technology Promotion Association SP22-016 26 May 22 26 May 23 -
Total Phosphate Technologies MY15410009 (Thailand-Japan)
2 |UV-VIS Spectrophotometer Hitachi U-2900 / DQE Services Co.,Ltd. SP22-008 24 Jan 22 24 Jan 23 -
21E22-009
3 |Atomic Absorption Iron, Calcium, Mercury, Silica Agilent System I1D:G8432A Thailand Institute of Scientific and MTC.ALC.No. 3 Feb 22 3 Feb 23 -
Spectrophotometer (AAS) Technologies AA240FS / Technological Research 886/65
MY13160001 (TISTR)
4 |Inductively Coupled Plasma Agilent AA240FS / Agilent Technologies (Thailand) Preventive 28 Jan 22 28 Jan 23 -
(ICP) Technologies MY13160001 Co.,Ltd. Maintenance
Ui gluiin wouwndar uaus 1BuAiie3s Aoudaunui $1ie
VosUfuRnsTiasgvinmsgiu ISO/IEC 17025 : 2017 Certificate Page 1/2
ﬂaqwuwamiuf]ﬁﬁmmmminwﬂaaﬁuuamﬁlwaﬂiwuﬁamﬂa"au uazmmiﬂwiﬁmmmmimaauwanwmuﬁmmﬁau
Tasin1susvsndsumaunuiionisraaliih U3 iwduiua oo’ Fwmans S ()
sroganuiluns seriiafounnsia-iguiey wa. 2565
sensluiusesaouiisu/miudey dasdlendnusziosufianmsiiasei dwdudszviquamenna
No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of Remark
No. Calibration Calibration*
Checklist
wiaaflendnuszatasufiRnisdmsuiiassigrunmii
5 |Conductivity Meter Conductivity SI Analytics Lab955 / SPC Calibration Center Co.,Ltd. C24020084 22 Mar 22 21 Mar 23 -
16300356
6 [Incubator Total Coliform Bacteria Memmert IPP 260 / Technology Promotion Association 21TM1874 28 Nov 21 27 Nov 22 -
V616.0066 (Thailand-Japan)
7 |Water Bath Memmert WNE 14 / Technology Promotion Association 22TM333 22 Feb 22 22 Feb 23 -
1416.0606 (Thailand-Japan)
8 |Water Bath Memmert WNE 14 / Technology Promotion Association 22TM334 22 Jan 22 22 Jan 23 -
1416.0612 (Thailand-Japan)
9 |Analytical Balance Mettler-Toledo MS603S / National Food Institute, 2200705-001 24 Nov 21 24 Nov 22 -
B0070110311 Ministry of Industry, Thailand
10 |Auto Clave ALP CL-40L / Technology Promotion Association 22TM681 2 Jun 22 1Jun 23 -
808763 (Thailand-Japan)
11 |Turbidity Meter Turbidity Oakton T100IR / Technology Promotion Association 21CH1017 17 Aug 21 16 Aug 22 -
1120501017 (Thailand-Japan)

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

Uit gluidin ueuundad uaud 18uiille3s Aeudauauyi S
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ava
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Temsluiusesseuiiisu/miudeu nsesdionanuszdnfesufjiinisdiasesi dwsulieseinunmunldny

No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of Remark
No. Calibration Calibration*
wSasflevdnuszivisufiRnsdmsuiinssinuniminldiu
1 |Gas Chromatrography - TPH (Cs -Cg) Bruker 451-GC / BR1201M099 World Tech Enterprise Certificate of 19 May 22 19 May 23 -
Mass Spectrometer (GC-MS) Scion Scion-SQ / GQS1203F021 Co.,Ltd. Calibration
CP8400 / BR1203M331 PM/OQ
2 |Gas Chromatrography TPH (C 5 -Cy¢ ) Agilent System ID:CN11021007 | Agilent Technologies (Thailand) Certificate of 11 Feb 22 11 Feb 23 -
(GO) TPH (C, 14 -Cas ) Technologies 7890 / Co.,Ltd. System Qualification
CN11021007 GC-0Q
3 |Gas Chromatrography Agilent System ID:CN13113001 | Agilent Technologies (Thailand) Certificate of 22 Apr 22 22 Apr 23 -
(GO) Technologies 7890 / Co.,Ltd. System Qualification
CN13113001 GC-0Q
4 |UV-VIS Spectrophotometer Nitrate Agilent Cary60 G6860A / Technology Promotion Association SP22-016 26 May 22 26 May 23 -
Technologies MY15410009 (Thailand-Japan)
5 |UV-VIS Spectrophotometer Hitachi U-1900 / DQE Services Co.,Ltd. SP22-008 24 Jan 22 24 Jan 23 -
21E22-009
6 |Atomic Absorption Cadmium Agilent AA240FS / Thailand Institute of Scientific and MTC.ALC.No. 3 Feb 22 3 Feb 23 -
Spectrophotometer (AAS) Chromium Technologies MY13160001 Technological Research 486/65
Nickel (TISTR)
7 |Inductively Coupled Plasma Lead Agilent System ID:G8445A Agilent Technologies (Thailand) Preventive 9 May 22 9 May 23 -
(ICP) Zinc Technologies AA280FS / Co.,Ltd. Maintenance
Mercury MY21140002 Checklist
8 |pH Meter pH Hanna HI2211 / National Food Institute, 2202097-001 21 Mar 22 20 Mar 23 -
Instrument 8165345 Ministry of Industry, Thailand

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

Uit gluidin ueuundad uaud 18uiille3s Aeudauauyi S
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Calibration Certificate Calibration Report

Certificate No.: 2200704-001-01 Cartificate Mo TTOOTDA-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT O, LTD, Equipment: Blactronic Balssce Menufacturer:  Mettier Toitco
Address: 3 Soi Udomsuk 41, Sukhumvit Read, Madel! 4S5 Resolution: 03000 o
Bangchack, Prakhanong, Bangkok 10260 Sarial Ma.: 1128317508 EDMa: LAE AMLE1H2E5
Capacity: 200 g
Pageiel§ Datw of Calibrathon: 4 Woveribe 2011 FageZaf§
Amba ;IS : 05 T AHMmelnay 43 : 25 %
Equipment: Electronic Balanca Place of Callbration: Lasbxeitary, LHITED ARALTST ARG EMGRESRING CONSULTANT 00, LTD.
Candition of Equipmaent: Gt Condton
: Condition of This Besults of Calibration:
Manufacturer: et 1. Calisriton Mathad: WL Mithedd WoMB-DOL 18- Hous Phhod Basind on UKAS Lafh 14 2 2019
3. Eatererce Sascarh:
Model: ABID4-5 Reference Standard  Modal Sarial Mo,  Calibrated By  Cartificata Mo,  Dua Date
Saaradand Wesght Class E2 -1 BIOEDGASS s HRESTS 12 Janutey 022
Serial No.: 1138313638 Stareiad Waght Cla B2 1-umg BI0EDEEL = LritEh 13 January 2022
Instrumsant odel Serial Mo,  Callbmated By  Cartificate Mo, Duiip Date
Thesmrar Hhn Mee 1AL somdll THMKSS  Quaky Axhom QR 15 Febriary 222
ID No.: IMERIENI0 L0 3. This cortfication i tracsabie b 51 URET
4. This certificate was cenfind only for the rstrument we calibrated.
Order No.: 2200704 5. This result of calibration was Fosrd ecourme s shawn on Gaie-and e of Gaibratis ook,
Calibration Results
Operation No.: 2200704-001 L. Repeatability of Reading:
o | S Diviation of Raading ()
24 November 2021
Date of Receipt: r o .
0 Q000
Date of Calibration: 24 November 2021
2, Off-Cartar Erred;
A mrass ol SB[ WS PASCED Bnd MOVER 1D NS DSOS 08 DBR.
Calit |b’f ey Ap 1 by / mmr—humumnmulﬂ.
Scmntist (. ¥ joN ! OO
Manager, Division of Calibration Laboratory ja ] @_Ha
Dt o Issua: 30 Wevember 2021 Responsible for thi Tachnical Managemant Taam fE} ‘@‘ 3
Thie uncertainties sre for a probability of app O E’
Tris Certficats is imped in accondance with the conditions of acoeditoion gramied by the That Laborshony Acoredibation Schasie 1 3 ¥ * 3
wihich has awmeged the messurement capability of the iboralory and s radiaddity [ necognined national Standams and 1o the 8} g i1l g 11t Ll g ¥
wris ol realined 2 the cor national standards lsborstory, This cedificats may not ba o ther s | e | o | siiem [
then in full except with the proe weithen approsal of the Mabisnal Food Inatitice, L e L —] uﬂ"
F-C5-00 Revision: 90 Date! 14-12-61 1 FaCSeL3 Bawisionss () Dta 141264 1
National Food Institute, Ministry of Industry, Thailland MNational Food Institute, Ministry of Industry, Thaland \_/
.

Calibration Report Calibration Report

Cartificate No.! 2200704-001-01 Certificate Mo.: 2200704-001-01
Equipmant: Bactronis Rasnce Manufsctorer:  Masier Tolda Equipmart: ‘Elarteea Sularen Marafacturer:  Heitier Tokds
Modell 45345 Resolution: 0001 g Model: A5 Resslution: 0G0l g
Saclal Mo.: 1128312528 1D NAI UAE AIR 12550 Seriad No.i 1128712528 10 Mot LIAE AIR 19/2550
Capachy: 20 @ Cagacitys 100
Date of Calibratian: 74 Kowenoe 2171 SefS Dats of Calibrathong 14 Mowsrbe J121 Pagedof §
Calibration Resylts:  (Continued) Amzen HE : BT RemeeHumidhc 41 4 B5 R
Calibration Range: oM g Place of Calibration: iy, KT ARGALYST ARD: EHGIMEERING DOMSULTANT £0 LT
Callbration Adjustment= Iniemal Calbration Soniiion of Feiipuin: Koo ferr )
5. Daparturs fram Rominal Yaluar Tt Wit by o pu 1 Calmton Method:  WFI Method W-MADOL  [r-Houss Mathea sseci 60 UFAS Lab 14 : 19
2 Pafurencs Standarde
Morisal Vakit Sardest ks puerigs Rasdrg Comuten Ureartune; Cremage Factr Rafarence Standard  Model SeripiNo.  Calibraied By Ceriificate Mo,  Due Date
N Paq Fogd ‘e Pl gy ‘ Seandars Weght Cass 2 1-50mg IS =] L] 12 anary 2022
Seadard Wight Olass E2 15y ey Tes VL 1E5ES 13 Javeery 22
g e g i pers - Instrument Mool SerisiMo  CaeaisdBy Corfificatibo,  DusDate
oo ey 008 h000 LogoE2 200 i T R R e i i
s e L hsen) Ll 20, 3. This wetfcation & tracestie to ST UNIT
4l 0w 0.1000 £u8000 D003 2| 4, Thes oosficats wa cartzbed anky e the ingrumest we callvaed,
as 5000 2300 3600 0co00) 2m 5. This st of calention was: nuac! ccuratis s b 1 a1 PROCE Of C3RNYSEN S0K,
i Lo Lo b0 b0 im Calibrotion Resylty:
H 2 oo 200 toton ooy 200 1 Ropeniiditly of Reming
2 20l e b e oo Normings velie | 5 | Starcrd Exviatien of Agading 5l
f AL A0 15600 00005 200 i3 Aacom,
s preey a9m noeo1 000004 200 m Dasom
] .59 999 .ooaL O.Dooasr 20
55 1455508 Js5emm wEgn) noomss 2m s KN¥-Cantr Ervar:
2 i e e DI 210 e A L S A e

Tha batasce neading cotmined i piven In the tabée,
- |

-
| Cinseen | mss | snsoon | sasomn | saoom | anvom | Py \
‘m@‘m’"}" {anm i

F-L5013 Amdsion: 00 Dite: 138-12-81 FACS-342 Revision: 00 Date: 14-12-61 N
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Calibration Report

‘Cartificate No.. I200704-001-01
Equipment: Bt Balsscs Manatacterer;  Metter Toisds
Madal: RIS Reselution:  00ME g
Sarisl No.: 1128111538 A0 Mo, LA ALK LSS50
Cpackyn 20§
Date of Calibration: 34 Hesember 23 [Paga § ol §
Callbration Results;  (Continued)
Callration Range: 200 g
Calibration Adjustment: [rtemal Calibmatian
3. Departure from Mominal Vilue:
Mominal Viakie Stmratsnd Wakie Aserage Rasding Commeczon Uncertmiy Crwmmyge Factar
] gl g La} a9 1 i
Unsieied Bus000 00000 00080 D000 200
a1 39000 o1 00350 YL 200
Q5 50000 il 00380 £ B 2m
1 180001 Lo00g L0 LIE] 2m
8 S.00000 A0 00581 000003 200
0] o | aorn 00081 DL OGO ¥ 200
2 153555 ] 021 oo 20
5 bk i) 453950 0080 Lk 200
| [VE ) Sl 15580 A.00804 P
100 100.00000 ) nse1 sosear 2m
130 1195000 LG5 009] 209818 20
150 140.900%) 140 0000 200022 20
200 300 DO 1A 00002 200020 200

of rinurersent was b on @ standad usomtnty solisid iy @ coverage factse & Sroeeing &

Tha smported uroanamty
beved of canlence of appesinainly 35 % .
tan ﬁﬁ@ﬂ‘ AU
q

F-CE-0LT Revisige: 1) Dates 14-12-61

BQE Services Co Lid

DQE Services %o Ladpro-Wangkin 2, Ledpreo-Winghin Rd., Ladpean, Ladpran, Bangknk 16050

5

Phone ; +64 (2 538 2034, Emall : dgeservicesinfio@geul com i o
s

CERTIFICATE OF CALIBRATION

Certificate No. @ SP22-018 Page 1of5

Customer :  United Analyst and Engineering Consultant Co. Ltd, (Head Office)
Address : 3 50 Udomsuk 41, Sukhumvit Roadd, Bangehak, Fhrakhanong,
Bangkok 10260

Laocation of calibration :  Laboratory 315

Equipment:  UV-Vis Spectropholomeler

Manufacturer :  Agilent Technologies

Moded ¢ Cary &0

Serkal Noc: MY 13410009

1 Mo : NA

Received Date : 23 May 2022

Calibration Date : 23 May 2022

Issme Date : 26 May 2022

Condition Instrument ;  Good

N

{ Mir. Tamawt Rittidach )

Calibrated by @ Approved by :

Tara

i Ms, Chanthicha Saagngern )

Technlcal Masager Cuuality Memager

The caliaation sevelt inappbied aaty it sbese calbvaed (157 ial Wis foind sacunis o shown on daie and placs of cal bearien asly

Tha mascrarant oupabii iy of e laboraory ol it traccability a1 recegnizsd rationa standads s 1 §ai o Sxsivarsie salinal & the cxrmesponding
wlioniad it biborid ooy Thes oot oo ey vl be sepreduced aiher i in rll-emwuihmrnmnwafmnun.mwﬂ.bt

§

DQE Services Co.Lid

DQE Seryvices 325l LadraoWasghin 35, Ladpmo-Wangain R, Ladpean, Ludpmo, Bunghok 10230 ~
Phooe : +66 {00 532 2054, Email : deeservicesinfo@ymail.com -w::-'h‘-:=

REPORT OF CALIBRATION

Certificate No. 1 SP22-016 Page 2of 5
Environment Condition ©  Amblent Temperature 25 £ 5 e

Relative humidity 55 £ 20 %RH

Calibratbon method : In-house method CP-01 Based on ASTM E275-08

Coertified Reference Materlals :

Daterial Serdal Mo, Certificate No. Due date
Absobance Standard set 25760 95035 22 Oectober 2023
Absobance Standard set 25757 Q5020 22 October 2023
Wavelengih Standard se1 25806 45016 22 October 2021
Wavelengih Standard sel 25758 95015 22 October 2023

“Tracenbility - This certification is traceable to the Intemational System of Unit maintained al Naiional -
Inatitute of Standards and Technology (NIST) through Stama Scientific Limited

Spectral Band Widthof UUC ¢ 1.5 mm.

Sean Speed of UUC S0 nm‘min

Sean Interval of UUIC : 0L15  nm.

Resolution of UUC: Photometric 00001 Abs.

Wanelength 0l nm,

nmslumuay

P-TIRTI B30 1103031

DIE Services O, Lad,
DOE Seryicps 2 o Ladpre Wangsin 43, Ladsrar- Wesghin R, Ladpras, Ladseen, Barghk 10230
Fhne : +58 (012 53R 2054, Fasai] : dyeservicesinfid goail com
REPORT OF CALIBRATION
Certificate No. : SP22-016 Page lof5
Calibration Results : Without adjustment
Photometrie Accuracy
Wavelengih CRM: Values UUC Reading Carrection Uncertainty Coverage Iactor
{mm.) {Abs) {Ahs) {Abs) {Ahs) i
0.0000 0000 0.0000 (0028 .00
420 05787 (5755 0.0032 (L0031 .00
10490 10436 0.0054 Q.00 200
2.1900 21847 0.0053 0.0075 00
L0 L) L0000 0.0028 00
™ 05607 (.5588 00019 00,0034 .00
10247 1.0232 0.0015 0.0035 200
21219 21211 0.0018 0.0082 LoD
0,000 0,000 0,000 0.0028 L00
e 0.5236 0.5197 0.0039 0.0029 200
0.9634 0.9625 0.0009 0.0028 200
1.9763 1.9752 0.0011 0.0070 100
00,0000 (0001 (L0001 00028 .00
ey 03191 0.5171 00020 LiECich 200
10003 R 0.0019 0.0033 200
19087 1.9946 00041 0084 100
0.0000 0.0000 000 00028 200
6 03523 05509 LEEE S 00030 200
1.0809 LoTag Q0010 0.0029 2.00
2039 20329 (L2 00080 200
D000 00000 LX) 0028 200
o 05601 05584 00T 00031 200
10512 10498 Q0014 0.002% 200
19204 19265 0,0029 0052 s ¥ 200
1LGAx] LY

FRET-G2 B8 LIEL831




DOE Services T, Lol DE Services Co Lid.
32 S Lasd Wanghin 55, Wanghin Rd., Lad, " ik 10230 . 12 Soi Ladprac-Wanghin 43, Ladprac-Wanghin Ra., Ladpean, Ladpran, Bangk 10230
DQE o prac-Wanghin 55, Ladprao-Wasghin prac, Ladpran, Bangkol DOE Sanvicas oi in o, o,
Phone ik (012 538 2054, Emall : dgeservicesinfo@gmail com Fhons ; =66 {112 538 2034, Ermail - deesarvicesinfodSipmail com me s
REPORT OF CALIBRATION REPORT OF CALIBRATION
Certificate No, : SF22-016 Page Sof 5
Certificate No. : 5P22-016 Page 4of 5
Wavelength Accuracy @
Phatomeiric Accuracy CRMs Vabues | ULIC Rinding Carreciion Uneertainty Covirage factar
Wavelength CHRMs Values TT'C Reading Correction Uncertainty Covernge fnctor {nam.) ) ) (b, ) I3
M1L72 242.0 028 LML} 2.000
(i} (A b} [Ab) {Abs) {Abg) &
00000 00001 -0.0001 0.0050 200 AL s nos L 200
235
0.7478 0.7421 00057 0.0056 2.00 a1 s 031 o 00
(L0000 0,000 (L0 0050 2,400 334,06 3335 0.56 08 200
57
08686 0.8619 0.0067 0.0059 200 AIELE s e iz 20
00000 L0000 0.0000 0.0050 2.00 41859 4180 059 iR EY 200
33
02912 02896 00016 0.0051 200 i il i - T
0.0000 0.0000 0.0000 0.0050 200 45366 4332 046 1% 200
350 i 3 ; ; )
0.6448 0.6403 0.0045 00055 200 i WA i iR o
536.59 5362 039 k18 00
H37.98 6383 032 18 100
43138 4310 nis (18t 2100
47240 4728 oo 018 .00
51347 S513.5 003 LN ) pae i)
S2R.88 5285 0is LINE] 1m
573.17 5730 017 .18 )
EBS35 LN s 020 200
5440 84,7 -0.30 018 m
740,72 T40.8 “0LDE 020 00
T48.55 T4B.5 0.05 0.18 200
BOT.O3 20713 -0.27 0le 2m
BET928 7.0 024 ik 2.
Remark : - UG = Unir Under Calinmion
- M = Mad Asmiable
- Tha resds sxpanchid anesmabary of O e st nseriinny of! rudtiplied by a2 covorage factork
witich far msermal dintriu cn coTopEREs 13 & crverage et by 2f sppmalpaely B
1 = Indicnics nan TIS1 azcredised ¥
nmslumuay - Exd of Caricate - nssluniuay
FMFMSE-O2 RO 101 1208 P-208-00 B 171173001
IDNQEE Bervices Ca.Lal. IMJE Bervices Co_Lnd.
DaE Services % Ladpme-Wanghin 55, Latpeac- Wanghin 4., Ladprea, Ledpris, Barghok 1230 0aE Soeryicps 12 %ai Ladpmo Wanghin 83, Ladprse-Wanghin R, Ladpran, Ladpras, Rangkak {5030 H
Fhaote | 66 (012 538 2054, Email : dyeservicesing@gmail com et Fliene : +66 (142 518 2064, Esuil : deeservicesinfoilpnailcom mem e
CERTIFICATE OF CALIBRATION REPORT OF CALIBRATION
Certifleate Na, :  SP2Z-007 Page I of 5 Certificate No. ¢ SP21-007 Page 2of3
Customer :  United Anslyst and Engineering Consultant Co. Lid_ {Head Office) Environment Condition: Ansbien Temperatune 25 = 5 s
Address ;3 Sai Udomsuk 41, Sukhamvie Raad, Bangehnk, Phrakhamong, Relative humidity 55 + 20 %REH
Bamgkok 10260 Calibrution method : In-house method CP-01 Based on ASTM E275-08
Location of ealibration :  Laboraiory 315 Certified Reference Materials @
Equipment:  UV-Vis Spectrophotameter Maizrial Serial Mo Centificate No, Due date
Muanufacturer :  Hitachi Absobance Smndard sex 25760 93035 22 October 2023
Model : U-1900 Absobance Sinndard set 28757 95929 12 Oetober 2023
Serial No. 1 2021-064 Wavelength Standand et 25806 5916 12 Oetober 2023
N M, 2 UAE WAS DG IS5 Wavelength Standand sl 25758 95915 12 Owlober 2023
Reeeived Dute 1 20 January 2022 Traceahility This certification is troceabde io the Intemational System of Linit maintained at Mational -
Callbration Date ¢ 20 January 2027 Instituie of Standands and Technology (NIST} throngh Stama Scientific Limited
Issme Date 1 24 Janasry 2022 Spectral Band Width of UDC: 40 nm.
Condition Instrument :  Good Scan Speed of UUC 200 novinin
Calibrated by : 'T'u"hr Approved by ; Scam [nterval of UUC: 0.1 pm,
§ Wi Tenawan Rimidech )
Resolution ef UUC:  Phodometric 0001 Abs,
Technical Mamper Quality Manager
T talimtion i i sl iy ie the shove calffisied e and was ford sccuras ax abows o dass and place of calaion sy Wavelenglh 0

Thae resssrera capabiBry o the Mbsiety ind i Wiotabiiny b révignioed imbenil Siadants and i the wail of oo roalined 52 the cammpoading
bt mranodh Isboraiony. This cerificaie may st Se sepredeced ofber thas by 15l gasopt wih dhe priac wrtam sppeoval af e DO Serviees Co., Ll

Fr-Tog-62 R0 | Lo

wnm3laumugu

Fh-T88-12 RO L1128

tenaslumungu




D Services Co,Lid DOE Services Ca,Lad
DQE Seryipes 12 B LapasWenghin 55 Ludgpra-Rasghin b, Ladpeac, Ludpro, Bxsghotk 10230 DGE Servlcas 32 50l Ladpren-Wanghin 55, Ladpran-Wanghin R Ladpros, Ladprn, Bunghok 10230 5
Phone - +64 4012 $38 2044, Emall - dqeservioesnfog pmail com s e Phore ; +6 (312 534 2054, Frredl ; dgenervicesinfo@gmail.com e v
REFORT OF CALIBRATION REPORT OF CALIBRATION
Certificate No, | SPE2-007 Fage 3of 5 Certificate No. . 5P22-007 Pagr: 4 of 5
Calibration Results : Without adjustment Photomedric Aceuracy
Wavelength | CRMs Valses | UUC Reading | Correcion Uncertaingy | Coverage Fastor
Phodometric Accuracy @
fmm (Abs) {Aba) {Abs) (Abs) &
Wavebngth | CHMs Values | UUC Reading | Correction Uncertainty | Coverage factor 0.0000 0.000 0000 0050 200
{nme} Ak} {Abs) [Abs) [Abs) & s 07478 0.796 [TT a,0057 200
9.0000 0.000 0.0000 0.0028 0 0.0000 0,000 1.0000 0.0050 200
£ 05787 0571 aa17 0.00e1 00 o 5656 0861 00078 0.0059 200
10490 1050 L00H 00029 200 0.0000 0.000 0000 00050 200
21300 218 wogy 0.00%0 200 g 0292 0391 0,000 00051 200
b 0000 Coom 00028 200 10,0000 0,000 00000 0.0050 200
. 05607 0560 00007 0.0034 200 30 Fid i b ik S
1.0247 1.023 00017 00035 200
2133 2118 DAY 0.0079 2,00
0,000 0,000 00000 0.0028 2,00
0.5234 0.521 00026 0.0030 2.0
w 0.9634 0.963 00004 0.0029 2,0)
1.9763 1.974 L0023 0.0070 200
10,0000 0,000 0000 0.0028 200
0.51%1 0.518 L0011 00031 200
i 10003 1.000 00003 0.0033 200
1.5987 1496 0.0027 00084 00
0.0000 0.000 00000 00028 200
0.5523 0.552 L0003 00030 200
Lo L0809 1.082 00011 00030 2400
20391 2033 0.0061 00078 200
00000 0,000 0.0000 DR 2400
05601 0.562 00019 031 200
O 10512 14052 00008 D030 2400
19294 1925 00044 LTS 2400
F098-02 RS 1112 FM-T08-20 il 1172001
L 1
wnm3laumugu tenmslumunu
-
MY T Sarvices Co e
DOE Seridiis 32 Soi Ladpre-Wanghin 55, Lidpeac-Watghin R, Ladprio, Liderss, Banghksk 10230 ".I";TrSTF-
Phome 1 =46 (012 538 2054, Bmail : dgeservicesinfing pmail com s e —
REPORT OF CALIBRATION Request No 25-60.£0349 MTC. ACLMo. 486 / 65
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Test Results

Expected Test
Test Description Fasult Actual Test Result

Flama agtics FMT Gain iest

77

05363

[
Deuteriun fumace performance test with 25 ppb copper sample (3248
Dessrran urrace anaylical parormanca: 35 pos copper ssmpls (3274 nm)

fs YRR test Rls, o 0.2156 Mo
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CrossLab

Ah consumable and parts list table

Productode] #
whare usad

a - #M sapplied or |
Pt Description Fart Humbes -:cns;‘unlr | Instrument-Type

Service Engineer Comments (optional)

Service Completion

004901031

".Ran:la‘mm S5

2% Janm 2022

Agilent <.+ Agilent
s e E
'
Lanmﬂumnqu Lanmi‘lumuqu
Y Power Supply;
o '
SVD Results Report A ]
VARILAN HAuereging Perod; 20.0
e Bt Dlgnaiiic Stbe Tini BRTIALA ST Clangni e Fimid DGO RN kit B0 Ratapoint Count: 20
Curstomar 140 Sarvice Engnaar; Saraka 5 Lowear Limit (v} actual (V) Uppar Liit () —
Addross i
12.00% Rail Rk 2. c2za
-12.00% Rall (R A1.50 -1137 Pa;sgd
Configuratian: 5.00 Rall aul B0 50
Seral Mumber: MY151E0207 Turret Typa: rulsralz 210,00y Rail 2000 . 3 -
Instrument Model: adizn a0 412400267 Numbsar OF Larmpa: 4 - ASS Bl
Flame Instrament; Tiaw Mono Type: falbinatic —
Furnacc Inskrument: Tre Gashow Type: ' lias Dux
Feaman Presont Fase Aute Bumer Adjustar; Tate:
Internal Zeeman: Fase Mains Fraguency: &
Intzmal UlbrdA: Fasa Flrmware Yarsion; 2.1¢
Qptles Type: Doab e Goer Fhotomulti plier Type: harraii3id
D2 BS Corraction Fitted: 177 PIYE Yersion; 13
Boot Block Yeraion: 1.05
EEFROM Data:
Instrument Run Hours: =RI53.614 2 Rut Houre: Jeuinlo
Zero Wavelength Offset: 10.07 D2 Serial Number: 10 es
) ) 02 Watall Dats: o]
Mone Comrection: - #45 D2 Griginal Intansity: * 967
Flamp Holrs: 2364y -1 D2 Last lntenaity: 47
Frequancy:
Averaging Period: 0.0
[ratapoint Gount: 22
Upper Limit: Highest Maasured Freduency:
sl E0.Lg
Average Frequency:
Sk
Lawver Limit: Lowazt Measured Frequancy:
2200 Al i
Resul
wpert BESCHED AL AR G SREEAN 1 b Reper! INCRICL AL s P

tendiTTiRILY

Lﬂﬁ%’?‘lﬁﬁﬁfﬁu




. e oL
Beam Balance:

Lamp Type: Copper
Lamp Socket Used: 3

X' Lamp Screw

Sampgks Pask: TEETT |

Al 8 e -
Pk »,’.’-‘.'[ T oE

Upgar Limi

Peak Selected: 324 80

Lamp Alignment:

B

Lamp Screw

X Lamp Screw Result:

Lower Limic

e
¥ Lamp Screw Result:

Grating Squareness:

Lamp Element(s)

Lamp Turret Position:

Lamp Current{mA)
Slit Width{nm)

1st Order Wavelengthinm):

Lamp Alignment;

Lower Limit (nm)

Actual (nm}

+ Coppar
k]

: 400

: 08
32480

:

Upper Limit (nm) Result:

Zero Order -0.10 000 0.10 Passed
First Order 324 45 324,75 325.156 Passed
Second Order 645,23 B40.52 A48 57

Raport Ganovaied A6 28012022 3 4226 AW i

Wavelength Repeatability:

Lamp Surrcnbim ) 4
Slit Widthinng: 0.2
St Helght: Notral

Lamp Alignment:

Lamp Uz Cuppe”
Paak Uscdinm): J24.750
Connecied to Socket: 3

24 vr2 Upper Limit{am

Lower Limitinm) 322
Rl e 2GR
Sample 1: 324.523

FECOTAT WA e,
Larple 2 a24 82
Sampke 3 3Za.88 Semplc 4 324810
Sample 5 3124.59% Samnle G 224018
Hample v a2andd Sarnplo B: 324,819

Samale & 321819 Samale 10; 324.040

Mean; 224821 Standard Daviation: 0202

BEMIE Fasaed |

Repar Senpamed G 2 L 10 3 a2 hakd E} S.":'is:m.‘m:u‘.ﬁ

lanaTtunIunA

Wavelength Drive:

Slit Drive:

Turret Drive:

Auto Burner Adjuster Drive:

Signal Processing

inearlty:
Caloulate Mode:
Lower Limlit HActual
30 S ld 260
51 155 1E4
52 271 255
33 27s 505
%4 aL5 M3
55 1aat 1518
a4 »apy ]
57 1347 472

My Cali Tz

Upper Limit Result:
(R m
it
oo RN

Intarlocks:
Burner Fited:

W20 Burner Fifled:

Flame Shield Closed: IEETGER

Gaa Cantral Fliled:

Pressura Releass Bung Fitted: IEECTER
Liquid Trap Fltted:

Ropot Gennoog Al SEIAGDD B o8z 28 AN

[

Flame Defect:

GCU Active: IDELCER

Qsidant Pressurs: [EELLER
Ol danl Changeovor:
Ignition;

EiT HCTT:IB.";:\"‘

lanaI LInIle)

Aute Lamp Recugnition:
Chramium (Gr

Lamp 1: 12
Lamp 2: Uncoded Lampiat Cannecied

Lamp §; Not Supported
Lamp 6: Mot Supportsd
Lamp T: Met Supported
atmiumLesdiZnc{UIrAs) (rgiLamp B:iMot Supparted

Lamp 3: 14 - Capper (Cu)

Larnp &; 87 - Svars

Result: Passeli

GTA Temperature Monitoring:

Notes:
Signatures:
L 3
- ﬁawja‘mn i % JeM o2l
UAE Dare Kanyaham 5 Date
Ruport Gonarated Ar: 258010000 053 28 AM -] SV Ruguts Wapord
\enas A
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Qualification Report
¥ Cheek List OM 00 and TQ
DX-120 : Anion (TDeHH2)
For
Certificate of Calibration UAE
! { 2" Contract)
DX-120 : Anion (ID#042)
hat ins ent below are calibrated
by Archemlca Lab Co.,Libd
DX-120 5N : 03010223
for
UAE
Opaerator Signature Date : Dec 08, 2021
{Mr.Channarong Khiag-un)
) ]
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Preventive Maintenance Check List
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Dionex lon Chromatography
Praventive Maintenance Report
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Instrumant componants

DE-12
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BInionex

Chromeleon Operational Qualification

General Information

Computer Hama [Servar): A

Computer Hama [Clis LAg-IC
Wersion Numbar: B.BD SR1Z B B [207T168]
Operatar; Mr.Channarong K

Ganaral Systam Sultabllity Test: Ta

Camparison Formais:

FE et o

Elnioves

Chromeleon Cporational Qualification, Pari 1
Varlflcatlon of Selected Reatlita

i |
IFegron 1ape. A
kT vdard Wzmhaa: —onTa
Ca'kralian kol Tera
12 nlioeala b
Lrag Mame |t
Qlfard [0} A 11+
1. o
L. s
Slepe |21 =l paraa=re X3
Al e 13 ™
=Tfulaaransre o
Canalation Coa. Sall pramia e e
dEcrateaz le<

spyhiiduere e
Wariaiue el paraere T
ALRrat A in:
i~ Tevlparaazre fos
i
Strl. JRulatlar 13 2Py P are e

drzrabeaz o
) glvaranen - g

o

s sbana utl

<=cpylaaraazre o

Waaneo Socl. Valby pEcaaer N+
Apsobe s o

gl ™

i
!
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i
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|
|
|
Pl Sk, T, |
1
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EInovey

Chromelecn Cperational Qualification, Part 1
Warificalion of Salacted Rasults

Callbratiar Pt &

Calkraton Foiat v wl=trylaaraa=r= o
b s,
ERIRERE RN v

Atz Jrig] Wellpiere s
== iR wh In
= TRyluaravere -

Remo:ution 1 EF]

Hesoluton 1 5P

Frak ssym metry
BTN

Mapk, Ay ey
1l = rlparain %3
; Darasans i

Bl a2

g E

tenanslaauegy

& NI

Chromeleon Operational Qualification, Part 1

Verification of Selected Resulls

Seport Vacabl Peak Name |&tatus
Thearotical Flabes i

Theoratical Flates e
|UsP) it
Thearatical Plabes ok
(4P i
s

(=]

F. Y

Test Result: Passed f
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Chromeleon Qperational Qualification, Part 2

Mast Frequently Used Parameters: Gomparisen with Expccted Results

Sallowtivn Ty, L7
Irbegqranan v frey
kdernz:
TAIkrafsr e Talal
Aule Heailiale Oh

Mamabke Cotegory| Hacart Vanabic |Pn;|ﬁ'.!l:|m: Staius
Eariple Ha, i ok
Muruy 1 vk
Sample “ype ¢ rk
Prsiboa 2k
Efatia v
Irjttul, <k
Lil Fas. k
Welght K
At h
Pragrain sk
Quzntification Wethad ok
Chraaatagam  |Chennel h
Mus, ul Panks ak
Sl Time ok
Signal Min. K
Slgas Mav. k
FiunaL Ci i ak
Hoise 2.4 2.0 ak
Mogk Resulza N, th
Mo ak
7% =k
Faak Hamn zk
Feak Maina Ciliplpi b1 sk
Feak Nainu Frapylzaraaare ak
Ret.Tire Ay paraanre ik
Rar.Tin a Efvply £ sluie ok
118 Fropylosgiure sk

: 4 o 2
AT TN S

s et N T it o 7 S Tockin T o W Lie el UL I S ek

Zinn TRREY WA RJuizaa o200 70

EJniovey

Chromeleon Qperaticnal Qualification, Part 2
Wast Frequently Used Parameters: Gomparisen with Expected Resolts

varobk Gotegoiy Aepai Vanakis Scaf Name Stadus
Prak Rosulls RActDcy.jabsh ik
Red.Dav.falnh ek
ReL Dyt b Yok
FetDimy.crelh ck
X 23
RlCat.iral) ok
s ck
Area
Arca
Rl furnea 1Trilal)
P e ITokad|
Kol Arca | 1otal] Ienpylaaeansre:
Height F byl vl
Haigln Cllislm ol
ll=ight

HcL.Hoight o lakal;
Ral Halghr Tatal

Raf Husly bt (Tortal} "
LA ey saraaere
Amcunt FHARE SRR
anwznt

Curnlelion
Conzemraton
Lorcertratan
Rad dmannt

Rl A“iount

Hcl arcunt 3
Paal ikt 250 A wk
Parh Wt %) E = ke oh
Puak Wit i3 f
Paak ahidth 15 %)
Fank Wht1 5% 1
Prnb Wil (5%
Prah Widlh 110%1
Fzak eidth 1 1U%a ¥
Prak Wit (1%, Frapglaaragera

T

IEioNEy

Chromeleon Operationa! Gualification, Part 2

Most Sroquently Lised Pammaters; Gompanson with Fxpecled Resulis

Mariplue Cofenty | Fapar Vel St

Prah Reeulis Prab Wirtth (50%1 rk
Prak Wit | 50%) Firdpewbnar ik

Pank Wil (RN Frovsleaaue s th

Lozl el 40551 téet1y 2araazre ck

Lt Whdin (U] FilpEmke 1 ak

Lt WIdHY {07y FRIgy amsera gl

RighL Wil 0% : 3 e zk

Right Width (0%} EIFyIpsrake ok

Right Weldih G4 ) SR80 & =K

Pank Harr [FEEE) h

Peak Sarl LiFylgzrake 1z ok

Peak Sdart nre 2k

Fank Stas <k

Panh, Slup ak

Foak, Slop ak

Paak EHmt Yalua 1k

Fank Slar Valug ak

Peak Bart Value ak

Poak S10p walue ak

Fank Sap valis n
Pank Slup Waloe ak
UL-Afwlue Poak st My paTtbnne Ak
BLalus Pank Starl FIE ylasrate 13 W
1Rl Wl Paph, Blac] an
{BLAalus Puak, Stop as
‘HL-Waluc Peak Btap FlFplasrake 13 hE
IRI Malie Fank Bhap Py e b
iT'\'HE wafh paThene ax
L =IFylaarakess e

;T:,lpr. L eI -
!Ruwluliurll’EP} . da
‘Resalut:oni CF) 2
iRunlur:nm_uEF'] Vel [ e 34
TRasalgkE el LIAM S EFTE P J
et paThene 2
IFylaarake an as
tarpnnsakyiER; By w12 2
Tam CEHF 2005
wopskr C 30 USAE Oak 307030705
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Chromolecn Operational Qualification, Part 2
Moet Frequantly Used Paramsters: Gompariesn with Expacted Rasults

Visrinbly Catzgory] Report Varible Pagpe | srns
Pcak Rasults Amym medryalf) Wethglparaknas e
Ay madny (a6 il Lis.
Fyirsnedryginl &) X3
“keorotical Plates wWztrplpcrakenz -
Rarredlcal Plazg: = ARIANE N+
Tesrelics| Mees Teeprelpe alaee s,
The sretice | Plate: K EILA TR T T ot
Thearcdle: | Placrs{UEP| wie
“hackatleg | PIArAAdLISE| we
Theeredival PlateslJF =
o] n-
“hoareting | Plares{JF1 r:
Hezk Calibraticn | Cal.Mode Wzlkylaarakc vz o
Gl Made =W AR r
Czl.Marda Tl alenz [
il Buual. REl s
Aato.Recal. ) ik
PRI ITEER ~ el ral il
ol Typam X} i
Gal.Typ= T paTE e ok
L2l Iype =epplparabe i
Wtz Well ylum ks
Wirghbs =W AT ok
W ight= =wprelparake s [
(=], LT “Anll ylzarake 14 [
Ol -]
Ofsct ne
Slaps i
Sl L
Slap= “rpylpsrate s -1
Kk-value Wrlbylparaks i
RF-Malg L e [t
EF-¥uluy o
K3, 3l Honts e
Fon. af Pl n:

LI " ) e
TR TR
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Chrameleon Operational Qualification, Part 2

Moesd Crequenily Used Pararnetars: Comparison with Expected Besolts

artchic Cmﬂwlﬁmolf Yavshrc Eiatus

Faak Ga'thration (Kol Feofy B
o, af Pafntulisahled; I amIy paThene sk
|WE. Bt P ntsidisabled! K
Ine. ot Parnesisizabing E
QAT ak
Warianze ak
wariance ak
War,.Coatt I
W CuanlT ai
war.Couff 2
£2d.0ew. 14
ain.0sv. e,
Fhud D, 2+
FelSd e, s
Fel%d. Uy, s
<Fal. 3. Om. 1
H= T A ors,
CernCraff. o
CernCostt. e
Craff.Nat e,
CuellCel s,
Geeff.Let N
Ar|. Gar“t. Dat. 14
&), CAAE. M. e
Aulj Cow T O, o
k] Wrtrdparabo ud
X Slbylarases -1
kS EeE L s,
T =
T il v
o sty ale e,
i etbe e aleiz s
W =irylsarancre o
W 2anundpavbns ud
Fi¥) -2,
Fixl s,
[gkal o
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Chromelean Operational Qualification, Part 2
Mot Frequently Used Parameters: Comparison with Rapected Results

Varlabls Categary| Rrpovt viarkahle IFna# Mima | Bt

Pugis Calilative | Rewivloel G Sol M K o,
Residual far Cal.Pain: X o
Residual tzr Sal . Pont X aljsaraba [
Gallaratlza Palvt Stalus bl v lomale 12 3
Calilrstizrn ML Slalus : -]
Calibratizn Fownt Status ik
Aot ol
Brannan vk
ETHINE ok

Prak Tablz Prak Tab. GALTYR: iy
Maak Tah. Paak Tysa i.;k
Pk, Tl Left Lirit ck
Hzak, lak. Kight Limit ik
Peak Tab. Greup ik
Fank Tal: Raep Faclor ck
Pugh Tal. fineart brenaw paraazre ck
Paak. 1ab. amee.Oim I EFITS ok

=)
R ]

BloionNex

Chromeleon Operational Qualification, Part 2

senily Used Parameters: Comparison with Expected Results

Paak Narte

@ Catagory | Repart v
Pank Pusily PP

|PEI

|PrI
GELT
|RsD PRI
|RSD PRI
Watch
Match

Rl Ml at
Fal Max a1

Rel Max at

Test Resuli: Failed

tenmsluauga
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Chromelean Operational Qualification, Part 3

A

[T

Post-Acguiattlon Stepe: Coriparaon with Expeciac Repults

[ L]
2raa
Culere
Zaikrabsr Wooe rak
L Eana'trale ik
Lhrniaed Miyggn SR Vanigh iy
Entract W Chaaner:
EATIA0MM AFRR
A
arca
Halgh:
Hesigght
B<sm Padk Yadth
Pagy Paak Wdrh
Eaaxn Pank Wil
EATI00OMM Aroe
A
Az
Heigh:
Haligh?
: Proops oeme o
Eose Poak Yildth Mty lpaTbes as
BakA Faok Wdth FIFlacasera At
Eerpie Pah Wl Provdpesrelmie |ae
Sl Dl
L WIS _1_MA_I05_C 3
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5eq USER-132DITHOBS local ArhemcaiSenios Contrachiz0? 12nd Con B-ODec-2020CM_O0 B-Dac-20211CM_00

Saq USER-129047B0AS_lcall_ArchamcaSermss ComRai2021\2nd Com 8-Dea-202190M_00 8-Dee-20219CH_00

Page 13l 18 Page 14 of 15
Smgr Pambanes Feustime: 12BN 10207 AM Emp: Parsbenss Runtme: 1292021 1000207 AM
NIY TN Y
BElionex ElvioNex
Chromaleon Operational Qualification, Part 3 Chromeleon Operational Qualification, Part 4
Post-Acquisition Steps: Comparison with Expected Results System Suitability Test: Comparison with Expacled Results
Lhamne! Wamne Ropovi Varable Feak Mame Sta Cafibration Typer  LOK
Arith, Comb, of Channads: Integration Type,  Ares
ADD_UV_VIE_1_UV_WVIS_1 |Ares Methyiparabens ok Standard Method:  Exiernal
ADD_UV_VIE_T_LUV_WVIS_1 |fures Eihylparabens ak Calibration Mode: Total
ADD_UV_VIS_1_UV_VIS_1 |Aurea Prapyiparabers ok Autc Recadibrate: O
MUL_UV_VIS_1_UWV_WI5_1 |fres Metimyiparabene ak
MUL_UV_VIS_1_UV_Wi5_1 |Area Ethylparabens ak Vayfalie Categary| Repart Varishis Sintus
REUL_UV_VIS_1_UV_WIS_ 1 |frea Propyiparabers |ak a7 Test No. ok
Test Nama ch
Saimple Conditian o
Famphe Condition Result ok
Test Condition ok
Paak Canditlan ok
Aggregate Condition (3
(Compare Opsratar ok
‘Compare Valug ok
Rasult m'l::anp:m Valug ok
Tes! Result; Passed Channel ok
Agpregatad Samplas (=3
Ligt af Agor, Smip ok
Reault List for Aggr. Smp, ok
B Result of Test Condition ar Apdragate ok
L P 5& : :l.h. ok
Reviewer's Sgnature ) Ciate Cperato's Sgnatwe ¥ Date F:T:;D':‘ :
[
A .-‘T‘
Test Result:  Passed F g |
/ A
— N
E = Bisatvordtnd e 2
\_bwoin B it =
Rerdiswer's. Signatuns & Cpmratnrs Signutors X Dals
Crromelmon ic} DICNEX, 2005 CM_DK  Repart_CM_Fan_3 Crromedaon ) DIONEX 2 CM_OC i Report CW_Par_4
Varaicn & BO SR12 Buld 3578 (2071680 Printed 1302021 1101 AM ‘ersion §.80 SR1Z Budd 24 207188 Prnded 12002021 11:01 AM
L] L
wnm3laumugu tenmslumungu
Beq \SER-138D97BIEE_loca®_dArchemica@aenics Coniracfit?1'Ged Con B-Dec-2021'0M_00 B-Dec-20210M_00
Page 15 15
S Paraberes Rontime: 122021 100207 AM
-
ElvioNex
Chromeleon Operational Qualification, Part §
Fraction Callection: Comparison with Expected Results
Calfbratian Typa Lot
Inlegration Type: Area
Standard Method: Exterral|
Callratian Made Total
Aunto Racaliorate: aM
Yarable Cotegory | Status . e H b]
Fracion Report —[Fract Ho o Pertormance (ualification (PQ)
Frack. Starttima *) = - .
Fract, Endiime *) ch
Mo. of Tubes ok
Pasition ok
Paak Nama ok
Na, of Peaks ok
Tuba Repart Position [
Tuka Startime | ok
Tube Endtima *) ok
Max. Tube Volume ek
Faak Hama ok
N, af Peaks ok
Fract. No. ok
Fract. Starttims *} ok
Fract. Endiime *) ok
Ma. of Tubes ok
Na, af Paaks uk
]
A A
i
Tast Result: Passed i
LD
P -
\ & - i
i Flbc oy Fturrmors  F-Dec-2;
Reviewer's Sigrature 0 Oate Opermior's Signature 0 Date
Chromakaen 1] DICHEX 2008 CM_OG: ¢ Rapad CW_Par_5
Version 5.20 SR1Z Bul 3578 (207160} Frimia: 122021 11701 &M
L] L
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Sequence: FO_IC_Warm_Up Fage 1ol 2 Sequsnce: FO_IC_Wam_Lp Paga 2o 3
Sample: Viater_WU Do 120803027 Sampls Watar_WLI Date: 1282021
Limits:
Test Customizad Limils |Dions: Recommeanded Limite
Performance Qualification k120 Condudily Noise fnS) 5 =
Instruments: D120 Canduetivity Drifl {nShe) 20 ]
Sy Moder ;s ar Sorial Number Modiiswarn Injeciar Fracsion (Area "SAS0) 10 10
Fuimp D120 [T nIpI0223 203 Irpecior Camy Ower [Area %) LR ] n1
Dalgetar o1 20 Cocnas 03n1az23 .03 D120 Datacior Lingsity (Corm) 0998 09939
ku\n::mplnr AS40 or man iy Ry na 0on (X420 Detector Lin [‘“RSD;I 5 &
Elugett Ganarator na Do na. 0aa
= EET SH12 Buid J675
=LI‘|I'DI||MDI'\ \.;0716,1:' Chorve 333cs na.
Accessories:
I Additional Information:
Name Description Lot/ Serial Number | Expive Dade
Hackpressure Tubing .13 mm (00057 ID PEEK, 13 m (512 [na. na. CustomesCamparty: UAE Consultant Co.Ltd. Datir | B-Die-2021
Blark ater . na (Qualdication Execuior:  [Mr.Channarong | Archemica Panod batwesen Cralfications: & months|
Sarnple 1 Mizabe, & ppm 210719 Jul-zaz2 I Mol Qualficaion|  Jun-2032
Sample 2 Nirats, 10 ppm 210719 Jul-z027
Sampie 3 hirabe, 38 ppm 210718 Jul-2022
Sample 4 Narata, 50 ppm 210719 Jul-za22
Sample & Mirabe, 100 ppm 210719 Jul222
Sarnple 6 rate, 1000 ppm 210719 Jul-z022
Elusr Waber LE] na.
Autosampler Reservoir A |Water na.
—— & *
_  raci i B -fg-—2)
Cugtamser Sigratune Quakfication Exacutar Date
=T
{ ity Pfec-2)
Cusiomer Signatune Qualification Executor Diate
M FpIRNITE KGNS Maral lfmaton in e feioaing Fpos bas bean reiemesd e agcaptes
Paskhal {2} DIOMER 2001 3P0 DR Vidictatian | Spaciiaion Paakhat (=) IDNEX 2001 00_PQ_DX20_vakdaton / Speaficaion
Verson B.B3 SR12 Buld 3578 {207169) Frimed 1ZER0E1 1100 AM ‘ersion 5.80 SR12 Buld 3578 207165 Prived: 1282021 19:05% AM
L 1
wnm3laumugu tenmslumungu
Saqueros: PO_CD_NOISE_CRIFT Page 1 oi3 Sequence: PO_CD_MOIEE_DRIFT Page2of 3
Bample Water_NO Date: 202021 Sample: Water_ND Dater 1202021
Data for detector noise
Fagurrenn aumher Nofse, nF
Performance Qualification ! i
2 223
Detector Noise and Drift 3 1111
4 2130
Instruments: 5 2.284
] 0.880
Instrumsni Name Madsl Suppiisr | Serial Mumber [ WOSUIWAR 7 2418
Fump ox1z0 Cionax 030102z 5.03 g 20
Datacior XAz Dinex 03010223 308 g £128
- . v 10 2622
AL ER Tlier ASd0ar man. i} Cionex n.a 0.00 7 FETT
1 71
Ehiert Gensmatar LER Cinrex n.a a.00 12 1270
i3 1871
Accessories T4 1,444
Nama Description oL 108
Blackpreasure Tubing 013 mm (10057} 10 PEEK, 13 m (8127 . ol
Ehent ater I a8
i& 1950
Additional Information 18 1470
0 2308
CustamenCampany: UAE Comsuftant Co. Lid. Dane:|  B.Dec.2021 Averags, nS 1,085
Sualification Exacutor e Channareng | Arcsamica et Qusbfication: Juin-2022 Limt, ng 1
Rusull PASS
Test Results Summa
ry Data for detecior driff
Tt i [ 20 Minute arifins | Drifs, nShr [ Limit, nssr | Resull |
e ] FASS [ D427 | 1280 | o | Pass |
kL
D120 Conducaily DN i
St PASS \f
P |
— l\..l-
G F-Der-27 =
i ) \ Py e =
Customer Signatura Qs lficaton Executar Date ] /é? &-Lec -2
Customes Signaun Cualfication Exacutar Dade

Peakivet (c) DFKINEX 2007
Warakn B850 BR1Z Buld 3578 (2071650

O0_PC_0Ma20_Valdaton § Detector Woise and Dri

Printect 120200 1131 AM

wnm3laumugu

PeskiNet (c] DONEX 2001
arsmn .80 SR12 Buld 3878 (207 168)

0C_PO_DXe20_Valdason ! Defector Noise and Drit
Primss 1202021 1132 AM

tenaslumungu




Sequenta PO_CD_NOISE_DRIFT
Sample: Waker_ND

Chromatogram of Detector Noise and Drift

Poge 3 of 3
Data: 12482021

oozio PACO_NOISE_DRIFT# Waner KD
g

0150

UU'W-:

00050

o

1
|
0.0000
!
OB L L Al LR A B e N o T
oa 258 50 T8 10.0 128 16.0 17E 200
f_(}é;mw,&vg' A-Dap-2r
Cussamar Signature Qualification Execiier Dt

Peakbel o) DIDHEX 2001
Warsion 8 B0 SR12 Bydd 3578 (207169

CO_PFD_D0a2T_Validation ¢ Delector Noise and Drifi
Printed: 128201 1133 AM

Banuanca FO_COINJ_PRECGIION Page10l2
Sampler Inj Precision_1 Dt 129021
Performance Qualification
Infector Precision
Instruments:
. Modulnuas

Insirman Name Wodel Supplier Serial Nurmbed rniuky
Fump DX120 Dienes 03010223 [3.08

Diatector Dxi2a Dionex 02010233 303
AuEEmD e ASA0 of man, inj. D na .00

Elueri Genaradar na Cronex na 0oa
Accessories

Mama Descriptian

EIHE!!IIIE 'I'Ll:hm 13 mmi {0.008%) IDPEEK, 13 m {5127

Sariple 5 Milrate, 100 pom

Elueni WWiadar

Additional Information

CustomertCompany; UAE Consultant Co. Lid. Dater|  B-Dae-2029
Qualifoation Executor; |y g ' et Culification: | Jun.2022
Test Results Summary

Test Resalt

Injector Precision (Anea

BRSO et

il AL L
—

€ _‘_:5,“,{;,: e sty e ADec-24
Custamer Signature Dualificatian Exeoutor Oate

Peakibed () DICHEX 2001

O0_PO_DM020_Wakdation § Injecicr Pradsion
"herninn BB SR12 Buid 3578 (207168

Printed: 1202021 11:04 AM

L 1
wnm3laumugu tenmslumungu
Saquence: PO_CO_M_PRECISON Fage 2 of 2 Sequance: PO_CD_INJ_CARRYOVER Page 102
Sampls: Iy Precision_1 Dt 1282021 Earmpla: Carmyovar Diate: 12482021
Data for Injector Precision test
Name Area
w*min Performance Qualification
Nitrate
Injector Carry
ECD 1 ijector Ca Over
Inj Pracisicn_1 1 665 Instruments:
Inj Pragison_2 1408
Inj Pracison_2 1 a1 Instrmant Name WMoate) Sujplier Serial Nuamb Varalaa
Inj Precision_4 1698 Pump D120 Diama 03010223 303
Inj Precision_§ iid Datictar D120 Cianex paooazz |aoa
Inj Pragigon_§ 1599
Aufasamplar AS40 or man. inj. Diianax na 000
Inj Pragision_7 1 8HG
] Precison_f 7 Eluerit Generaior na Dianex na 03
Inj Precision_ 4 171 5
Accessories
inj Precison_10 1.700
Average: 1.055 Marma Deseription
Std. Dav: o3 Backpressurs Tubing 0.13 mm {0.006% D PEEK, 13 m {8127
* RED: TEIH Sample & Nitrata, 1000 pom
L 1.0 % Blank Want=r
Resanls PASSE Eluard ‘Wadar
Additional Information
o
M~ -?' CustameCermpany. UAE Consultant Go_Ltd. Date|  B.Dac.2024
LA Mr.Channarong ! R
4 1 Qualification Exacutorn Archarisics Heat Dualificatian Jun-2022)
Test Results Summary @
= A
=y i g - i 5 g
_Ainarns ottt F-Lec-29 Test Result
Cugiomer Signabune Qualfication Execubar Crale e -
I!H“‘” Cary Crosr Ansa PASS "
g s g Pdec—z
Custom e’ Signatire Qualificalion Execulor Date

PeakiNet (¢ DIONEX 20010
Wamnn & .00 SR12 Buld 2870 (207 16868)

D0_PO_D20_Wadatinn | injecior Pragision
Frimec T2MEE0Z 1104 AM

wnm3laumugu

Praskhist () CICHEX 2001
Wersioe 8 B BR17 Buid 3578 (307140

D0_PO_DINeED,_Valkdation ! Infcloe Carmy Qvar
Printed: 122021 11:07 AM

tenaslumungu




Sequancs PO_CO_INJ_CARRYOVER Fags 3 of 2 Baquanca; PO_COLINEARITY Fage 1662
Sampls Carmycunr Dane: 12182021 Sampie Detecior insarty 1 Data 1RZ0Z
Chromatogram for Carry Over test
0700 PO_CD_Pe) CARRYOVER #2 Camyaver | I8 ! ECO_1
: L] = .
r Performance Qualification
| 1.+ Mitrale - 0977
| i
| I Detector Linearity
0.500- |
1 |
| | Instruments:
e I Sartal Moo vy e
i | Instrumienl Mame Moilel Supilier i i oo
0:280-] | Pumg D120 Dignex 3010223 a0
] Debechar D120 Dignex 03010223 (303
1 1
.z Y #utosampler AE40 or man. inj Dianex na, 0.00
I "\\ Elusnt Generator na Dianex na 0.0
1 Accessories
Al s S Ty o Lk id e ey FerT s P e v Pl |
Doo LR e} U:'-.‘ﬂ 30 cap 050 60 oy o8eg 080 100 Nama Dageriatian
Saspeasaung Tubing .13 o (0005 10 PEEK, 13 m (5127
Data for Carry Over test Sample 1 hitrats, 5 ppe
Sample 2 hitrate. 10 ppm
Zample 3 Hitrats. 25 ppm
ion ResTian s chad] i Sample 4 Hilrate, 50 pgr
min w5 min Sampla 5 Hitrata, 100 pom
Mirate Nitrate Eluent Wiater
Ech 1 Ech 1
= 2 Additional Information
High Leva 018 30991
Carmponer 018 0028 Custom enCompany; UAE Consultamt Go Lad. Date:| B-Dac-2024
Water 018 0,022
Qs iic sion Exacitor :r':“""““"“" Nest Qualification:|  Jun-2022
Cany ovar 0,070 % b sy rehemica
Lirmir: o %
™ Test Results Summary
Reswit: PASS ’)" A
Vi Toat Result Al
Faks
i DU 130 Detecior Linsarty P
b icor } RS ’
DXTI0 Calaclorn Linaarty
3 ;é'(‘.@mawm Fefoc-22 LRIDY Ltk f
Customn er Signature Cuaification Executar Date I . )f"mw}.ﬂ/a.f.g J.‘u.—;)w -27
CIIEMI'\.EI’EIgHHlIA’H Quaification Exacutor Dats
Pemkhet 1] DOOKEX 2001 O0_PQ_D¥x20_valdaion | Injecor Camry Cver Prakiel o DIDNEX 2001 00_PR_DK20_Valdalion | Delector Linearity
‘ergion £ 50 SR1T Bl 3578 (207160} Prirtec TRRZ021 11.07 AN Waraien B 50 BR12 Buid 3578 (207 WR) Printed: 12882021 1104 AW
L 1
wnm3laumugu tenmslumungu
Seguenos PO_CO_UKESRITY Pags 2cf 2
Sampia: Dalecior ineariy_1 Do IR0
Data for Detector Linearity
Name Amaount Height
pRm W3
Mitrate Witratn
ECD T ECD 7
Dhtector lingarity_1 6.000 1862
Dartncior linearity_2 10,000 7384
Citecior linearity_3 26.000 Tand
Dwtector linearfty_4 50,000 24 143
Dwtector linearity_5 100.000 87127
i CERTIFICATE
Mirme ECO.1
00 Fimgre 8] =l
1 e
4 o
25 ¥ il
0.0 1 -
5 i
=0 > =
1 e
125
a'r.
1 #
i O P % = i = St s == PR
o 13 26 28 50 &2 TE 28 100 120
| Calimwation Type | Wumberof Poinis | OWfsat Siope
Li 5 0.000 0675
B n | | I ‘p\ o
Carrelation Casfficient | % RSO # !
Linearity. 1.000 2260 .
Lirmie: 0955 5
Rasuli: PASS PASS
_
| it - Dae -2y
Custorner Signabre Gualiicabion Executar Dabe

Paakhiat |cf DIONEX J001

‘ersion .50 ER12 Build 3578 (207 168}

C0_PO_Cded(: Valdation ( Oetecins Linearity
Pringed: 12E8021 11:04 Al

wnm3laumugu

tenaslumungu
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Certificate of Completion
This certifies that
Channarong Khiao-Un
Has successiully completed

RPG IC-Spec

Valid for 3 years from
Mo/ H2021

elLearn

Dionex Nitrate OQ/PO 1T Standards Kit
[Set af )

Produet Number 40254
Certificate of Analveis

Lot Mumber 210719

Expiration of Certification
July 2032

nnex Nitrate Standard was developed to aid e
(IC]. The single-fon standard was prepared by 1
megahm deionized water, b was tested by 1C fi
the nomine] concentratian vahs I

ard &y (M
Delnterinl, SEM 3185 (Mitrate Standard Solution). Aciual concentration values detenmines for the
single-ion is listed bebow.

Dipnex Nitrate Standard -

Nial g Loncentration
1 5 e avla
1 a7 A
5 i e

3 24.49

4

3

4916 D=2
99.0

] 203

The toocentration value is based a proven relishbe method of analysis, The estim
e are twa stnmedard devintiens of the concentration value, The concentration valoe
warmnted o be stable for coe yesr from the date of mansofacture

The preparation ard oralyses of the Diosex Nitrave Standard was pecfiormsed witl
bar Therma Scientific Corporation Consumables Manufsciaring  Deparimen

Burmyvale

Decarcinl ko, DTRENE-5 -Dec3l |

thermo
scientffic

MNZIME-ENEES DD iy P

tenmslumungu

DXJE Serviees CouLid

DQE . vices 5 Soi LadpmeoWongbin 55, Ladprao-Wissghin R, Ladpeso, Ladproo, Banghok 16230

Phione : +68 (2 538 2054, Email : dqeservicesn i gnalrom 25 mern
CERTIFICATE OF CALIBRATION
Certificate No. ¢ $P22-016 Poge 1of 3

Customer ¢ United Annlyst and Engineering Consultant Co. Lid, {Head Office)

Address: 3 Sai Udomsuk 41, Sukhumvit Road, Bangehak, Phrakhanong,
Bangkok 10260

Location of calibration :  Labaratory 315

Equipment :  UV-Vis Spectrophotometes

Manufacturer :  Agilent Techoologies

Model : Cary 60

Serkal No. 1 MY 15410009

10 M. 3 N/A

Received Date : 23 May 2022

Calibration Date ; 23 May 2022

lssme Date 1 26 May 2022

Condition Instrument :  Goaxd

Calibrated by : T t =
T ¥ LTMnJ Approved by : ‘P’G‘T“u/"

1 e Tamawnt Rinidach | { Mis. Chonthicha Sasgngern )
Technical Masager unlity Mamager
The calisation sieh i ipaked ialy in the sbove cablraiad ijom sad was foond pecurste o5 dwran oo due sl place of caliaowion asky.

The measurermen capaindlty of e labaruiey il i iraceabi iy i reoegrised mtionsl sndudsand indw sl of messarenen sl 8 e commespnding

narional stwdieds borstory, This certficate may oo b seprssuces adwr e (6 fil £eopd with (8 price wrlim apprivd of the nuLlstn—.m Ca, Lid

8

Pl OB 3 1711500

DGE Services Co.Lid
DOE coryices 2 %0l Lodpran-Wasghin 55, Ladpme-Wanghin R, Ladpras, Ladpruo, Benghok 16230

Phone : +66 {2 532 2054, Email : dgeservicesindo@gmail.com

REPORT OF CALIBRATION

Certificate No, ;. SP22-016 Page 2of'5
2 N
Environment Condition :  Amblent Temperature 255 ©

Redative humidity 55 & 20 %RH

Calibration methed : In-house method CP-01 Based on ASTM E273-08

Certified Reference Materials :

Iaterial Serial Mo, Certificate Ne. Due dase
Absobance Standard et 25760 95035 22 Oetober 2023
Absobance Standard set 25787 93929 22 Ociober 2023
Wavelengih Standand set 25806 95916 22 Ociober 2023
Wavelengih Standand el 25758 93015 22 October 2023

Traceahility - This certification is trmeeable to the Intermational System of Unit maintaimed at National -
Inatitute of Standards and Technology (NIST) through Stama Scientific Limited

Spectral Band Width of ULC : 15 nmm.

Sean Speed of UUC  © 90 nm/min

Scan Interval of UUC: 0153 nm.

Resolution of UUC;  Photometric  0.0001 Abs

Wavelength 0.1 nwm,

n@sluniuay

PRLTORII BT 11002031




DOE Services Co., Lod,
DOE Seryices 25 LafpmoWanghin 8, Laderao-Wonghin R, Ludprs, Ladpeso, Bangheic 141230 B --
Phiane : +56 (012 538 2054, Esall * dgeservicesinfofigmail o et
REPORT OF CALIBRATION
Certificate No. : 5P22-016 Papge 3of§
Calibration Results : Without adjustment
Photometric Accuracy :
Wavelengih CHMs Valuwes UUC Reading Correstlen Uncerialniy Coversge factor
{mm.} {Aahs) {Ahs) {Abs) {Ahs) &
000 00000 L0000 0.0028 200
= L5THT 05755 00032 00031 200
10450 10435 00054 00024 2,00
2.1900 21847 0.0053 0.0075 200
10000 (L0000 10,0000 00028 .00
0.5607 05588 0,001% 00,0034 .00
e 1.0247 1.0232 0.0015 0.0035 200
2,122% 21211 0,0018 00082 100
00,0000 (0,000 0, 00K 0,002 2.00
P 0.5236 05197 0.0039 0.002e 20y
09634 0.9625 0.0008 QL0028 200
19763 19752 0,001 0.0070 200
00000 -0.0001 0.0001 00028 24
L 05191 0E171 0.0020 L0031 200
1,0003 01,9554 00019 00033 200
19887 19946 00041 QL0084 200
00000 LO000 L0000 LM2E 2.00
i 0.5523 05509 00014 00030 2.00
(W] 10799 00010 00029 2.00
20591 20329 LLEL T D080 200
QU0 (uion (L0000 (LZE 2.00
ok 05601 05584 0007 00031 200
10512 10498 00014 000X 2.0
1.4294 19265 00028 00082 o V200 | ]
Y

FR-T00 B8 W01

DHJE Servioes Co Lol
s 32 Sod Lad Wanghin 55, Ladprao-Wanghin Rd., Lad Ladpran, Bangkok 10230 [\ e
DQE T proc-Wanghin 0 in pr, o, ol b
Phone ; +58 (012 538 2054, Enall : dgeservicesinfo@ gmail com Pt
REPORT OF CALIBRATION
Certificate No. : 5P22-016 Page 4of 5
Photometric Acenracy :
Wavelength CRMs Values T Reading Correction Uncertainty Covernge factor
L (o) () (a1) (absh | (ave) k
23 0.0000 00001 =0.0001 QS0 2.00
0.7478 0.7421 0057 056 .00
e LR ] {000 Q0000 Q0050 2,00
> 0.B686 0LEe19 00067 00039 2,00
= L0000 LLEEL] (L0000 00050 .00
02912 .2896 000 & 11,0051 2,00
350 00000 00000 0.0000 00030 200
(G448 06403 00045 0.0055 200
v
n@sluniuay

FRERBE-2 ROD 17110028

DHE Sarvices Co, Lid.
DOE Servicas 32 S0d Ladprao-Wanghin 43, Ladpros-Winghin R, Ladprao, Ladprac, Bangkok 10230
Phone ; +66 (U12 358 204, Emadl : dgeservicesinfol gmail com e
REPORT OF CALIBRATION
Certificate No, :SP22-016 Page Sof 5
Wavelength Accuracy :
CRMs Vakues 1T Resding Correctisn Uneertalmty Coverage fncter
| {mm.} (mm.} {mm} {nm.} I

41,72 40 3% Q.18 200
17945 05 k05 0.18 2
28781 2875 031 IR 2.
33406 335 056 0ig Z.mp
ELGLES 3605 043 0ig 240
41359 4180 0.59 [t 200
44504 454 054 (81 200
45366 4313 046 18} o
A0 4397 naz AL .00
536,59 5362 03y g 100
637.08 6383 0% 1g 100
43138 4310 e 01§ 2o
472.50 RIFS] 00 018 00
51347 5135 “0.0% Q.18 o0
S2R.BE 5385 35 a.18 100
7317 730 o7 a1 2.00
8833 SHI.0 0.35 a2 .00
65440 4.7 -030 Q18 200
.72 T40E DR .20 2.00
T4E 55 TaR3 0,08 018 2.00
AT B3 =027 Q18 2,00
T2 ET9.0 0.28 QI8 2.00

Remark ;- ULUC = Lint Under Caliarston

WA = et Avnable

The rewal xpraded ancaraiaty of L b8 e o wny of madriplied by B coverage lator d

swivich fzv & nemas! dinkbmrice commapee b @ arverage proashdiy ol apprrairy Wt

- % ladiates nod TIS1 socrodiiad

wnmslumuay

PRA-708-00 BAE 11103031

= End of Certifieaio -

DWJE Services Co Ll
D“ Services 12 Sei Ladprao- Wanghin 55, Ladpran-Wirghin R4, Ladpras, Ladpess, Banghok 10230 B
Phona : 486 1017 51K 2034, Ermol ; degeaervicesnfnigrmal com ..c".....'z

CERTIFICATE OF CALIBRATION
Certifieste No. ¢ SP22-008 Page 1af 5
Customer ¢ United Analyst and Engineering Consultast Coe,Ltd, {Head Office)
Address 1 3 Soa Udomsuk 41, Sukhuenvit Rosd, Bangchsk, Phrakhanong,
Banghok 10260
Lecation of enfibration :  Laboratory 213
Equipment :  UV-Vis Spectraphatomeser
Manufacturer 1 Hitachi
Model = U-2900
Serial No.:  21E22-009
T M, 2 UAE.WAT.05172564
Received Date 1 20 Jasuary 2122
Calibration Dage : 20 Jasuary 2022
lssue Date ¢ 24 Jamunry 2022
Condlition Instrument @ Good

Approved by : Ll
{ M. Chonthichs Sangagers )

Calibrated by :

( 8dr. Tanerwn Rittidach
Tevhnizal Missser Guality Manager
The calibrasion resn s applice oely ko B mbove calibraiod iers asd o loesd secirle i il 59 dae il plaoce a7 calialion oy

The peaiarmand Cradiin of P @by wal 80 Tece T kG rcogRined Rkl gadinds and 3 188 30 o Teareree | mal ued o he caTerenadng
rabmes! simsdands bberssry. Thir oo fice rasy oot b repradacod i i il excopt with the prioe st sppresal of e DOE Sorvioss Ca Ll

FRA-TOE-82 I 1110

tenaslumungu




DE Services Co,Lul DHJE Servioss CoLad.
DQE Saryicas 3% 5ol Ladpo-Wanghin 43, Ladpre-#mghin R, Ladprio. Ladprea, Bargkok 10230 ﬁ DQE Services 3o Ladpro Wanghin &3, Lndpeao Wnglrin Ra.. Ladprs, Ladpeao, Banglok 10230 ﬁ
Phisoz < +56 {012 538 054, Ernail - dyewervaorsinfo grrasil core s Plhasse:  -+66 (102 518 2054, Enmail | dopscrvicesisfofysail com o
REPORT OF CALIBRATION REPORT OF CALIBRATION
Certificate No. :  SP22-008 Page 2of 5 Cerfificate Mo.  SF22-008 Page 3of 5
Environment Condition:  Ambient Temperature 255 C Calibration Resulis : Withoat adjustment
Relative humidicy 35 =20 %RH Phatometric Acenracy :
Wavelemgth CRMs Values | UUC Resding Carrectn Uneertalnty Coversge factor
Calibration methed : In-house method CP-01 Based on ASTM E275-08
|ty iabs) iAbs) {Abs) it} i
Corifh e M s L0000 00K (0000 00028 2.0
i 05787 0376 LT e 00031 2,00
Material Serial Mo Certificate No, e dase 1.0450 10460 L ONI30 0.0028 .00
2,1900 2,182 {100 00078 2,00
Ahsahance Sandun 25760 95035 12 Ootnber 2023 01,0000 L) 0, CHI0 00028 200
R . — i _ 03607 0,539 00017 00054 00
il 1 £ Peiopet 122 10247 1023 00017 0.0035 200
Wiveloegth Stmmdard set 25506 55516 22 Dctober 2023 LT Ll i Lo s
L0000 e 11,0000 00028 200
Warvelength Siasdand sec 25758 BEG1S 22 Detober 2023 e 05236 0.521 00026 00030 200
, = (La634 0962 00014 00025 200
Traceability This certification is traceable to the Intemstional System of Unit mairained a1 National - 1.9763 1370 01,0063 00070 200
(L LU L] 00000 0.0028 200
Institrte of Standards and Technology (NTST ) through Stama Scientific Limited
461 05191 0519 00 10031 200
Spectral Band Width of UUC: 15 nm 10003 0.599 00013 0.0033 2.00
1.9887 1,992 00067 ILOES 200
Sean Speed of UUC ¢ 200 nem/min 000 01000 D000 0028 200
w0 0.5523 0,552 [EEVEIE] 00030 2.00
Scan Interval of UUC ;. 01 mm, 1,089 1,080 D000 00030 2.0
i s = e 20391 2031 D] 00079 2.00
RTINS Piknete, TR, 00000 0,000 0.0000 0024 200
Wavelegh 0] o - €, 5601 i, 360 00001 031 2.0
L0512 1052 00008 00030 AL
15254 1922 0074 00079 2.0
FPRE-TOR-00 Rl 001120 PRE-TE-02 BA1| 111301
L 1
wnm3laumugu tenmslumungu
DOE Servioes Co. Lid DO Servizes Co L4d
DOE S 2 Soi Ladpran-Wanghin 33, Ladpran-Wanghis Rd., | adprso, Ladprao, Begkok 350 B DaE Services 32 504 Ladprao-Warghin 55, Ladpres-Wanghis B, Lidpess, Ladprs, Bargkek 10230 B
Phans ; 486 (02 53 2054, Email : dgesen icesinfegmail com 3] Pheane 6 {12 554 1034, Ermail - dqesenicesinfe@gmel com HIpm .
REPORT OF CALIBRATION REPORT OF CALIBRATION
Certilicate No. - SF124008 Page 4 uf5 Certificate Mo, : SP22-008 Page Sof5
Wavelength Aceuracy :
Phatometric Accuracy : CRM: Values | UUC Reading | Carrection Uscertalnty | Coversge Dncior
Wavelength | CRMs Values | UUC Reading | Corrvetion Uncurtainty | Coverage Eacter () () o) {mm) i
{nm.y (Al (Ahs) {Abs) {Absh k 1172 2410 02 DIE 200
15 OO {.000 D000 @.00E0 2,00 17945 IR0 45 1% 100
0.7478 0.747 0008 00057 2,00 15T R] IETO 8] 018 00
257 0. CHI) 0,080 L0000 0,000 2,00 33406 3335 36 LN ] L0y
08686 10.865 L0036 0,059 2,00 36053 3600 093 [N 100
a3 0, 0H0 0,0 L0000 0,030 200 41859 4150 59 0lE P
02912 0,290 0012 0051 100 445.54 HES 44 [RE3 1
150 00000 0,000 01,0000 00050 200 453,66 4530 .66 g 2
.6ebdR 10,6440 0,045 00053 200 460,02 4395 (3] [ES 200
536,59 S36.0 0.5 [ES 200
637.98 [Pk DA% (-8 }3 200
a3l.38 4310 {1 o8 2.0
47230 4720 ] ol =1
iiy.a7 A150 04T o 200
32888 3285 03g 18 2.0
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CALIBRATION CERTIFICATE
HOMEMCLATURE : 1. atcenic Absomtion Spectrophatometer *agilant Techrologes”
Wodel AAZA0FS, Serlal Mo, MY13E&0001
2. Waorking standard solution “Inonganic Ventures™
MLkti Aratyte Custom Grada Solution, Lot No. P2-MEBSTS610
SUBMITTED BY : United Analyst and Engneering Consultant Co., Ld,
3 5 Lidomsukd], Sukhumit Rioad, Barmchak, Prakanong, Bangkok 10260

CALIBRATION PROCEDURE - 1. Performance Venfication of Atomic Absarption Spactrophatometer
{W-500-02-30)

2 Estirnation Uncertainty of Measurerment in Analytical Chermistry (GR-513)
REFEREMCE MATERIAL : Traceakle to MIST "Aglent Technetages”, “Cardo Erba”
Cedrmiurm Lot Ho. 0108047046, Cheomium Lot Moo 0106315818, Coppar Lok o, CLOTE0530, kon Lot Mo, 0100697564,
Lead Lot bo. 0108659473, fangarese Lot No. TIOPEZEA, Nickel Lot Mo, 0104978004, Tine Lot Ho 0100792297
CALIBRATION RANGE: 0020, 20,0.30,0.50,0.70 mgA 3t 228,68 am.Cd, 0100 20,0 30.0.50.0 70 g/l st 1575 ren,Cy,
050,100 30,050,070 gl 2t 5227 nen/Cu, D0 0.50,0.70,1.00 mg at 286.3 ren Fe 0.20,0 500, 70,100,150 el
at LN nmFh 0500100 30,0.50,6.70 med at 2795 nenMn, 0.10,0.30,0,50,0, 70,100 M at Z320 nmihd,
CL050.30.,0.30,0 50,0, 70 gl at 2039 nmZn
AMBIENT COMDITIONS : Temperature 22 °C Ralative humidty &) %

The Atomic Absorption  Spectrophotometer sat has been calbrated agakst
Reference Material fraceable to Nationsl Institute of Stancards and Technology [ NIST } by The analytical
Cherrestry Labaratory. The results are attached herewith,

Calibrated by ... 2, #?.‘4—__
{ M. Daral Srithongkurm )

Directar of Anwm Labwiraton,
Aef, Z0Z5265020400522001

Calibration Date : 3 February 2022
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1. Modse Level in term of standard deviation

MTC, ACL. Mo, 486 / 65
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3. Trusness
2, Pracision
3.1 Aeading on wavelength- Cadmium{Cd) at 2288 nm.
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; Abe Elernent | Standard Value of AM|  Readig Emor of Measurament | Eror of Measisement | Uncartainty
[
i (a1 gl imgll (7] gy
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34 Reading on wavelength- [ron (Fe) at 2983 nm

MTC. ACL Mo, dBS / 65

Reguast Mo, 25-65 / 0308

MTC ACL Ho

WITC o,

486 / 65

| ! oos | e L |
| 511 1 0z 4 | " |
N : [ soose | B A
3.5 Reading on wavelength- Lead (Ph) at 217.0 nin. 18 Reading on wavelength- Zinc {Zn) at 213.9 am.
T ! 3l i e of B i rar of Wi ¥ - 1A ity rdam e of A I e | Er Mokt T R !
=153 I B : 8
[ 1 2 + (03 . F:
4 | 253 2 it z [.0d1 I :
3.6 Reading on wevelength- Manganese (M} at 275.5 nm. il 4 T
e o Feead| i o i __! ¥
- . W o Y Catibrated by, 80 Approved by
3 | 3 ] &t | (M. Danai Srithongkum) FrviMrs, Thippaya Junves Fortune)
7 52| ] ) | Directar of Analytical EREmistry Laboratory
Calibration date : 3 February 2022
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System Information
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FLAME SYSTEM section

B Review and confirm instrument configuration data in Sv0

1 Ihe SVD Power Supply diagnostio

& For Dual Basm instruments - Confirm RBC frequency using the SVD RBC frequancy
disgnostic.

& Check the bumer edjuster controts for comal
neads lubncation, use Molykote 327 ar min

lj Confirm power supply voitag

e and free movemnent. |f tha burner edjuster
s molybdenum [[E

12
j Fun 5V tests 10 exercise all motor dives ower the full range of their travel;
Monochromator drive
Slit drive
® Lamp selector
O ARA iR
Optics components
& Check that exermal ap
& use 5vD and perfomm Mong ‘Wavelength Comaction.
ﬁ Use SVD and perforrm St Caffbvation,
@ Use 5VD and perform Grating Squsreness Disgnostic.
d Uza SVO and perform Zero Order OffselMono Coreafion.
Ifl s 5VD and performm Wavelength Repeatabilty:
O physically
the % Gain for eac
e

aces afe clean ~ Chean of replace as required

ﬁ Check that the sigral énergy of the D2 and HC lamps track properly. Advisa custormear i
their 02 lamp is showing emission degradation due 1o age

Agilent

S

tenmslainaugy

Agil
CrossLab o

Frombnsghd 0 D

St ltioekiction AN Akt

d“\EDEGl the burner interlock plate to ensure thet the imerlock pn s secure and correct fior
e burrer type

L°i Clean the burner slot with a chean white card
Check the unifoemity of the siot width

E‘I Clean the bumer if requred

ﬁ Change the burner a-ring

Ei Clean the nebulzer, spray chamber and liquid frap

] Change all o-ings andseals in the nebulizer, nebulizer block and spray chamber
Check that tha pressura refief bung raleases readly.

d Changs o-rings on e Tusd and axgdant deds

ry barhs
ﬁ Leave the liguid trap EMPTY and verify the flame wil nat ignite in this state
Eﬂ, Refill liqud trap and check that overtill drains freely into the draindwaste tubs

Check tha drain/waste tube for good drainage. it should nat have tight bends, kinks or loops
and the lower end must be abewe the liquid leval in the wasta vessel

JJCh;'c-t and chaan the igniter electrode

& Fressure test for leaks
j Leak 1
ﬁ Check safety intarlock status and operation using the SVD interfock maonitoring disgrastic.
d griibe a fla

& check that you can adjust the nebulizer uptake rate fram 4 12 6.5 miL per minate

1 g8

% internal components and connections

"

j Optamize the instrument ready to perform Cuo i

Sitivily

& create a manusl method 1o perform a Bassz Cu ABS test - Final Parformenca Testing *

-]j Run & P complet and record the resulis in

1he AfPM Perfoam

for & B ppen copper »
& 1est results and measurements table
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Service Review

Test Results

Test Description

Fiame apiics PMT Gain iest

Expacted Test
Result

Actual Test Result
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CrossLab

AA consumable and parts list table

Produciiods] # M supplied or
Part Description Fart Humbes: e T} el Instrument-Type

| by the customer ar charged to the

e

- Agilent - Agilent
3 1 1
mnmt‘lumuqu tanms‘lumuqu
T
CrossLab SVD Results Report i
" i VARIAN
Service Engineer Comments: (optional) RepnciEt  Diagnoime Sabe Timd ZE0TEADSTIN  CRatn0pEro i B G R et T
Finii z T — - b Gusbanar 1 M0 Sorwico Enginaar; Kok G,
| Addrsy: 4
[
Configuration:
Seral Humber: MY1518050° Turret Typa: rwleralk:
Instrument Medal: waizaan- 41240257 Mumber Of Latmpaz 1
Flame Instrument; Tiue Mono Type: faluiatic
Furnace [nslrument: Tric Gashaw Type: ™ lias Dux
Zeeman Presant: Faes Aute Bumer Adjustar; "akz
Internal Feeman: Fase Mains Freguency: A
Intsmal UlrAs: Fase Flrmware Yersion; 2.11
| ptlea Type: Doabe Goer Fhotomultiplier Typa: karraiiats 5
D2 BS Corraction Fitbed: 175 PWE Yersion; 17
Boot Block Version: 1.02
| EEPRCM Data:
| Instrument Run Houm: <AI50.534 D2 Ruh Houre: 3guieln
I [ - D2 Sarial Number: 1 es’
| [ elength Offsats 1007
l Zero wav s 02 natall Dags: 1511972
Mona Comection: ;o35 D2 Griginal Intensity: © 967
] ] TN Flame Hours: i351u 0 D2 Lagt Intensity: 475 502
Sarvice Completion
auest number _goQ-4A01032 2% Jan 2012 Frequoncy:
g Bar s 3 ,i,‘!_\aa"g.u_'.\‘!- 5, o Lhg i Trona swcraging Pariad: 202
NI » Dhatapoint Gount: =2
ik Highest Maasumed Freduency:
”""g{k;"‘"' 0.0
. Average Fraquancy:
E 1]
Lawer Limit: Lawaet Maasured Frequancy:
2500 Sl
Result
~& % Agilent — -
L pea s ! St
gt B0 & prmandh SR2E AN 1 it Wl St
wnm3laumugu A Lens 13 A0




Power Supply:
Averaging Perlod: 200
Dralapaint Gount: 23
Loweogr Limit (4 Aetual [y Uppar Limik (v} Resuli:
12.00'¥ Rail 0.5] 12.20 R
=12.00¥ Rail “13.275 1.0 RN
5,00V Rail ASE 5.01 Ll
31000 Rail 278 20 320,00 a1 50
REGGIT Soiwlud Al i r BHOEEL ',shrp-crrﬁ
Lanm?lum qu

rs 7 R T et e
. 4 halr :;.nﬂu&—ggwﬂqw
hies N e e
Beam Balance:
Lamp Type: Copper Peak Selected: 224.80
Lamp Socket Used: 3 Lamp Alignment:
X' Lamp Screw ¥ Lamp Scraw

T

Samgks Pk

A0 SameH

Paat Warc| [ 0817

Upear Limi
Byl |
R 3.
Lowwey Limii.
L {
X Lamp Serew Result: ¥ Lamp Screw Result: [iETE 0]
Grating Squareness:
Lamp Element(s): Copper
Lamp Turret Position: 3
Lamp Current{mA): 400
Slit Width{nm): 0.5
15t Order Wavelengthinm): 224 80
Lamp Alignment: EEREEN
Lower Limit (nm)  Actual (nm)  Upper Limit (nm)  Result:
Zero Order -0.10 .00 0.4a Passed
First Order 32445 324,75 325.16 Passed
Second Order B40.23 640.52 84997 Passed
Raport Ganeraled AL 286120 % SV P ,_a,_\..,_ﬁ
wenans luna i

Wavelength R;peatabi'lity:

Lamp Used; Suppe
Paak Basd{nm); 124.7E0

Connaciad to Socket; 2

Lowar Limitinm) 35783

EAPETIGE P e D)

Sampke 10 azesid
Sampla 2: 3za.g22
Bample 5124818
Sample 7 324.819

Sarmale 2 323813

Mean; 24821

Lamp GurrentimAj: 4
Slit Width{nm); 0.5

Slit Height: Moaral

Lamp Alignment: FEEIGE

24 853

2 geas o fom ong,
Sarplc 2 124823

Sarple 4: 324814
Sampls & 24,813
Sanple B 124818

Semols 10: 324818

Upper Limitinm}

Standard Deviation; ¢ 202

Roppr! Senmpded & PREE L PR 202 20 Al q

D s My ﬁ

wanas umuqu

Slit Driva:

Turret Drive:

Auto Burnar Adjusier Drive:

Celeulats Mode: Mad Calz Mz

Lower Limlit Actual Upper Limit Reault:
50 ‘14 260 257
51 185 =" 15
52 M 55 w47 m
53 74 505 57E
%4 225 13 =]
55 1aan 1518 T
S5 EE T 2783 053 | Passed |
14 137 a1 5313 | Passed |

Intarlocks:

Burner Fitted: TR

N20 Burner Fitted: ML

Flame Shisld Clossd: IEETRTR

Gaa Cantral Fliled:

Pressure Releass Bung Fittad: ITEGITE

Flame Detect: TR

GCU Active: ICEICER

Oxidant Prassurs: [IEECIER
Ol danl Changoovor: IITEEER

Liquid Trap Flttad: Ignition: IR
Aopovt Gonorudon' Al SEULDGRS D 8E 2 AN 3 EWG A
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Auto Lamp Recognition: Scquantial by Hima rapart TONROZZ 11:68 AM Epactrad
Lamp 1: 12 - Caramium (Cr) Lamp 6: Not Supported Fage 1 ot
Lamp 2: Uncoded Lampiot Connected Lamp 6: Mot Supported red AT SATD 4 B Al DN SRS 5 ter S8
Lamp 3: 14 - Copper (Cu) Lamp T: Not Bupported feorhshzet AAEI 01 2022 3 Somhly tesl
Lamp 4: 87 - Siver/CadmiumiLoad!/Zins(Ulras) (AgiCLamp 8:iNe: Supporied :::.I::: S
1 cempulernar: M2
Result: @ SarnimuThar AR
—_— - Rlutrred: Cu e Wy
GTA Temperature Monitorin )
St L [ wRED Aeataus
ot Performed TaEm s 0d T
I wence
Nﬂﬁe's: HEIE R (BRI (R CH:] [ i 2.0z Gaml
picgh) 0.3e 1A% K HEEHH oLh B el
Signatures:
€ hemdha, o Kaw:]aw S, 1% Jewzom
UAE Hanyakom 3 Dafe
RopadT Gasardted AL PROLGGET 05225 AN B S0 RaggtaWiancer| '
lﬂﬂﬁ"ﬁ"ﬂﬂ‘) wnms‘lumuqu
ey =
1.7
Saquential Ly L repart 200202 1222 PM Spectrik f';\,
Pawe 1 of1 :
E i Part of DKSH Group
ke
Luts SHural ATENLA T AR LR L 02 A A
W REhre a3 Hyd ke a . . .
Somme A Certificate of Calibration
puc umn HRHETE
Aralbumbar,  WTTHEGEH - -
MEtd: A [Hapar) Equipmant: CONDUCTIITY METER Cartificate No,: C24220084
Hnmie O Eep: Bl ISl Keas orn g s = )
PR P T anm Seral Mo, for ID.): 16300356 Job Mo.; KSPR2203267
Realigs Manufacturar: 51 Analytics Page: 1of 2
s nEM [IELE yzias [FFH EREA Elscirocle Seral Na FEOTO0NT Modsl:  LF413T Brand:  SI Analytics
Condion: In Condition
Customear: United Analyst and Enginearing Consultant Company Limited
3 Sol Udomauk 41 Sukhumvil Road,
Bangckak, Prakanong. Bangkok 10260 Thalland
Environment Condiion: Temparature 23 c + 2 o+
Hurnidity 50 WRH i 15 ®RH
Calibeation Place: Environmant Laboratory, SPC RT Co., Lid.
1184 Soi Wachirathamsathit 57, Sukhurmvit 109/1 Rd.,
Bangchak. Prakhanong, Bangkok 10260 Thailand
Calibration By: Mr. Wagsan Muchnabae
Calibration Daba: 22 March 2022
Tha Mathad usad: I houss method, SPCCWI-4S, base on ASTM D 112514 and D 5381-14
Traceability: This certificate |5 traceable o the S| Unils maintsined by CRAM of NISTESRM) through
CPA chem Co., LI (ISCMEC 17034) Cerificate Mo, 784135, 794136, 772624
(Mr. Wasan Nuchnabaa) Mir. Dummrong Boonsopan)
Parsan in charge Authorized signatory
Thin carTECES I8 mERd 1N UTEE OF TEASGTERER! SIO0REND 1) 18 NlBmabonil B yaken of Lints (311 1 provdes imcantifily of masssrement in imsralonal o
Turional BtanN2ars o Shar regraes rakonal sanonT BNcIGnes.
¥l frssiasarmire] Uncactsiny sialed bs B wapanied uncariainty which ks obiained from e siandard uwnenasty mulipbed by e cremgs factor (e 19
AL i vl of 25RBSinin of spprodney 33%. K i defsmined i scoomiesos wilk. e Guidy iz Exprassen of Uscenainty in bsssommen (GUM)
T PiSaslls Py b Vactad by dinviniora speciind concions. The ssesls ssiske only 0 the feme leshed, calbrowd or samgid Tha report shal e e
WROEP! I Al AN Byl of BRC AT Ga. Lid
. Ve sedd il dofe i
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s 51 U M, B, Premimmry, Sgins V280 Tyt 9
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Part of DKSH Group
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Levflua: KSPRZIADET

RN v

Part of DESH Genip
Coerlificate No.: C24220084 Page: 2of 2
Calibration Results:
Bafore Adjustment
Standard Linit Under Calitoration Coveraga Factor
g Cormaction Uncarainty {+ )
Conduciivity Seluion Reading (K}
26000 uicm 54 uSfem 0800 pEiem 200 022 uSkem
14130 wSicm 1444 pBiem 310 Som 200 a8 uslem
1113 mSem 1078 mSkm 340 mSiem 200 056 msiem
After Adjustment; &1 13 uSkem
Standard Unit Lindgr Cafibration Fagior
ki Covarage 11
Gonductivity Selution Reading (K] i
5000 pSdom /O ehiom 0000 pSlkm 200 022 wSiem
14130 ulm 1413 pBlom a0 pSiem 200 8BS wSiem
1113 mSlem 107.2  mSim 410 mafem 2.00 B mSicm
Tha End of Caertificate
mﬁ‘:‘“ “u? o b
v i naslumuay
e k! LT Mo Bamgeah, Prathomong. Sorgisk N80 Trgkons 9

SPOLFM-C-00 22 Now 2020

wllrertaafia; CONDUCTIVITY METER i Labfss wenmempkos: 16300356
naraay (%) myrasy ()
22 Mar 2022 TenvaTER 22 Mar 2022 HUIDLHR
dnf | Lo dnf | Lok

Gansa'
B o 1, mrwsuysousing @ =]
= o 2, Arissn { sadladaann, rmolu-uanetad) ) o
@ =) 3 on Oa - illa vl (On-OFf Swicth) A o
= o 4. slunm (Keypad) @ =
I =] B wisa (Display, Screen Contrast = m]
Speciophalometer
ju} [m] 8. wsaiulvh (Batary Backup) == 2.5 VDG o o
o (=] T drnupuBanmunanfiu (Wavelanpth Contral) =] =]
o =] 8 somu1Inbu (Wevelangth Chack) [m] o
[=) = 8. sl (UV < 3,000 hou o u]
=) =] 10 wwsartlems (Visible < 5,000 hour) o =]
[m] [m] 1. toviRwmipdanT (Carousal Module) [m] ]
[ ter and Conductivly Metsr
@ (=] 12 BdaTnon ( Electrods snd Connaction Cable | "] =)
=] = 13, wfusrenwy Electrode (Level KGI) [m] [m]
[m] O 14, ehilnfulaie Electrode [Dust Prolectian Hood) o o
=] O 15 anduleinTvss (Stand) =] [m]
Turbiaimeansr
=] O 18, Aweweuiiea (No Samle) o o
=] O 17, TeRUNTARETIOURLAS (== 2.5 T 3.0) o O
Autornatic firaiar
o m] 18, RN Piston Burettes o O
o n| 18, Funetien Rinsing and Desing o =]
O O M. swoRwresglnassn o o o

TR TR rTr e g a——,

Soustin : Elscirods Segounlile2d 8 °C Tay Control Waterbath fl 25.0 £0.1°C

Mr. Wazan Nuchrabes

Service Enginser
BRI i sl s i tanasluaIuay

=
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Certificate of Calibration

UALTELTINTER
ALIBRATION Binoh

Corl. No,: Z1TM187T4
Page: 1¢cf 3

Equipment = Incubasar

Manufacturer : Memmar

Made : PP 260

‘Sarial No, | WE16.0066

0 Mo UAE MIC 03202550

Submitied by : Uribad Anaityst and Enginearing Consuitant Go. Lid,
3 Boi Udomeuk 41, Sukhumyit Road,
Bangchak, Phrakhanors,
Bangkak 10250

Location : Micronialogy Laboratary (302)

Recelved Order ; 28 Oricber 203

Calibration Date : 28 - 29 Cctaber 2021

Ambient Temperature : (2800 C

Ralative Humadity © (50130)%

Calibrated by : Kaunchit Prompral

Approved by : m 3
Appraved Sonatany

I 4 Fomihippa Tamayakul

[ ) Males Butknuea

[ b Suwit Imjai

lssue Date : 4 Wavember 2021

wnm:‘l;immu

A

Equipment : Incubator Cerl. No.: 21 TM1ET4
Condition As-Recelved ;:  Used Hem Page-: Zof 3
Reference : 2110-06880C-1

Procedurs Used -

Calibratien were conducted using calration procadure CP-OTIZ according (o diest measuremant
method with Data Acguisiion which connected with Resstance Temperature Deteclor | RTD ).
The tanparalure scale ussd was based on T390

Condition of this result of calibration

1. Rederance standard irstrumeant--
Instrurmeni Model Sarlal No. Cert. No. Dusa Dats
1 ) Data Acquisiion B4DTOA MY4406TRIT 21LM10 20l 2022

2 Thés cerfifizate is wald cnly 1o tha Rem calbrated on date and place of calibrason.
3. This cerlilicalion is raceshls fo the Indemational System of Unit.

LLal = () Without Adjussmant
Function of WUC" : Temperaiure Source
Frash air setling - Mol Ausilabla Enviranenant during calibration
Beginning |  Finishad
Temp. { °C ) 22 22
REL.Humid. { % } 58 [
AC Supply | Voit ) 226 226
H
Ref. Ste.
Paositian =
e I Mo
1 1SRTD211
2 1SRTDAZ
3 15ATOE
Froba Installation Details | Dinanslon of Chamber | 4 1SRTD2/14
a= &0 om D= 050 M B ASRTD2HS
be &0 em W= pEt  m 6 1SRTOZ20
= B0 om H= oa  m 7 1SRTD2MT
Capactys D28 a 15RTD2ME
9 {raf.) ISRTOZMS
'
Lenans tunaunu

SPCC-FMRTT-02 23 Now 3030



Eaquipment : Inciihasar Cert. No.: 21T 1874

Gondition As-Received | Uisesd [besm Page.: 3 of 3

Reference : 210-DE3B0C-1

Basult of Caliheation (") Witheut Adjustment

Function of UUC® ; Temparature Source

Fresh air sedting : Mot fvailable

Cabbration | UUC" uuc* T T Ouerall | ity | COFEra0e
Point Eetting | Reading atability uniformity Wariation Factar
LG} ('c) | ey {£G) 1°c) (') | (#Cy| &
250 250 245 0.053 0.25 0.42 [ 2
350 350 380 0.028 043 a.7s 0.30 2

Calibration Measured Temperature | "C |
Point Paositien
(C) 1 ] 3 4 5 6 7 ] 4 fref.}
5.0 25,007 24.586 24.943 24 854 24653 24 006 24872 24684 24.TRE
35.0 35, 340 35,284 35,336 36307 34 680 35120 34.813 34.006 35.085

S BATTANAK AR B
T

1AL AL

TECHNOLOGY PROMOTION ASSOCIATION (THAILANDJAPAN)
CORFORATE SERVICES 3| EQUIFMENT

AN BAMIKOR 1028

LT

Certificate of Calibration

Equipment :

Blarulasiure

Wodel -

Average® : The avarage of 30 values in sach position.

Temperature stabilily : One-hall of the greatast maximum difference of measured lemperature al any e Sensor.,
Temperature unifarmity ; The maximum difference of measured temperalunss & any senscrs and the mesasunad
temparature at the reference locabion  which are observed a1 ke samea Bme o al 82 closs an obsanralion tme as
passile o detamine e lerm pandluné paltam of Mamagensity within tha chamber urder steady-state condions.
Ovarall Variation : Tha Differanca of the masdmum and minimum measored fempersiures. ilrcughout obaervation.
ULIC* @ Unit Under Calibration

Mot @ The reparied uncerbsinty of massuremant was inchidied siablity and axchided uriformity |

Thea reparied uncariginty of measurement was based on a stancard uncertanty muftipbed by o covenage
Tactor &, praviding a lavel of confidance of approodmataty 95 Y.

ol

wnm:‘lﬁmqu

Serial No,
0 Mo,

Submitted by :

Location |

Racaived Ovdar ;
Calibration Date :
Ambient Temperature :
Relative Humidiy :

Calitrated by |

Approved by :

[j:ll‘u-r'm'pan Tem et
)

¥ Males Bulkrusa

s Date

‘Water Bath

Marmerd

WHE 14

L4196 0806

UAE MIC 002560

TR TISNGS
T e

Cart. No.: 22TM333
Page.: 1ol 3

United Anatyst and Enginearing Consultant Co., Lid.
3 508 Ui 41, Sukhumvl Road,

Banpochai, Prirskhancong,
Bangkok 10260
Microbiclogy Laboralory

17 Felnary 2022
17 Fetnuary 2022
1282100
(5030 )%

Suswil Injai

il -

Approwed Slgnatory

22 Fabruary 2022
Thie Uneertainties are for & confidence probabdliny of approsimotely 95%

be prew mre

“anmslumuay

i

Equipmant : Witer Bath Cart. Mo 23TM333
Conditien As-Recaivad Used Hem Page.: 2ol 3
Rafarance | 220240442002

Procedure Used -

Calfibralion ware conducted using in-house calbration procedure CR.OTO4  according 1o direct
maasuremant methed wih Dala Acqusition which connechad with Indusirial Platinum Resisiance
Thesraametar [ IFRT ],

The temperaiure scals used was based an 1T75.90,
Condition of this reswlt of calibratien
1. Referenca standard insirument-

Equigment : ‘Watar Bafh Cert. No.: 22TM33S
Conddion As-Received : Used Hem Page.: 3o 3
Rederence : 22032 08440C-3
Result of Calibration ;- | * } ‘Wilheul Adjustmeni
Fuinetion af ULC® © Temparature Source
Calibration Uucs uuc* Awverage” Standard Reading | 'C )
paint Setting Raading Position
("cy (g (e} 1 2 | 3 [ 4 [ sty
445 d4.5 448 44458 | #4481 | 4aam@ | da5ie | 4anm
n";:f’" Unifarmity | Stability Uncertainty C::":r"
(ey [} |(xg@} (%) L
44.5 013 O.057 Q.15 2

Myerage* : The avarage of 30 walues in each posiion.
Unifarmity : Tha maximum defarance of massurad lmperaiees 8l ary sensors and [ messured b pere e

Instrumant Madal Barial No. T, Mo, Due Date
1 | Dt Acquisition 349704 WY 44067817 29LM10 20 Jui 2022
2. This certificale & valid anly &2 the lem calbreted on debe and place of calibration.
3. This cenification & Iracesbks ko the Inlermational System of Unik
Result of Calibration =- [ * ] Without Adusaman
Funcilen of UUC" ; Temperaiura Saurcs
Errvironmental AC Voltage Supply
[ | %R.H, § { ¥l )
[Beginning of Calibration 2 65 234
Finlshad of Calibratian 22 58 230
Ref. Sid.
sl 1D N2
1 TORC143
2 TORC144
3 TORC145
4 TORC148
Sijraf.} TORC14T
Fron
'
anansliraua

8t ik referencs |ocation which are abserved at the same Sme ar a2 as clase an observation ima as possibin
to determing the lemperatuna pattem or hemaogeraily within the chamber under ateady-stale conditions.
Stability - Dna-hall of he grealesl masmum diferencs of measured temperature at any one prabe.

WUC* = Unid Linder
Meofe

Calibraticn

The reported uncariainty of mansuremant wis inchided stabiily and exchided unifsrmily.

Tha rpaded uncertainty of measwrement was based on a standand unceriainty multiplied by a
coverage fachor &, providing & lewel of confidance of appromimalely 95 %

-olo-

tanans lanaua




TECHNOLOGY PROMOTION ASSOCIATHON (THATLAND-JAF AN}
CTIRFORATI

EHVICES 3 BORITPMINT © ALITRATION AND TESTIN

SERVICES

CALMEAT I

Cert. Mo.: 23TME34

Equipenent : Wabar Gath Cort. Mo.: ZZTM3Z4
Contdition As-Racaived | Ulged [l Page. 2of 3
Rederence : Z202-D42400-4

Procedure Used :-

Page.; 1of3 Calibration were conucisd using in-house calibrabon procedure CP-OT04  aooording to direct
. » =
Certificate of Calibration massuramant maihad wih Data Acguisiion which connscied with Indusirisl Plainum Resstancs
Thememater [ IFRT )
The tlemparalure scale used was based an ITS-80
Equipment : Water Baih Candifian of this rasui of calibration
1. Refarance standard nstrument-
Manufacturer ; Mammert Instrument Maded Serial Ho. Cart, N, Due Date
1 ) Data Acquisitian 340704 MY440ETETT 21LM10 20 Jul 2022
Madal ; WHNE 14 2. This carificale is wakd only o e iem calibrated on dete and place of calisration,
4. This candcation is iraceable to the Intemational Systam of Unit
Earial No. L41E0812 Result of Calibration :- [ =) Wahout Acustment
Funetion of UUC" ; Tempemture Saurce:
0 M, - LAE.MIC.C032560
Environmental AT Valtage Supply
Submitted by : United Analyst and Engineanng Cansuitant Ca,, Lid 5 - (<) (%AH. ) L)
A Soi Udemsuk 41, Sukburmvit Road, F::h::::;clmlzlrrlm 2 ai 229
Bangehak, Phrakhanong, it L 8 o
Bangkok 10260 Positi Ref. Sta.
Location : Wicrobiclogy Laboratary ot D Mo
Received Order : 17 February 022 z ;gg:i
Calibration Date ; 17 Febwuary 2022 3 TORGA45
::b:m:nmr:rmm 3 [#210)C 4 TORG14E
ative Hum| 3
ity (5030 )% Siret) T0RC14T
Calibrated by : Suwil Imjai
Frant
Appraved by © M %
Appiravad Signatarny
{ 4 Pornthippa Tarmeyakul
(41 Malea Butkruea
Issue Date - 22 Fabruary 2022
Thie Uncertainties s e a confidince probability of approdmatey 95%
s wa
4 Temin M
anaslumuan anaslumuay
A 0038095 a 1096055
Mafional Food Institute, Ministry of Industry, Thaland \‘/
—
gy ox -
Equiprmend : Waler Baih Cart. Nou: Z2TME
Condition As-Received :  Used Hem Page:3ci3 calibraﬂoﬂ Certificate
Reference - 2P0 7-D84400-4
Resull of Calibration :- | * ) Without Adjustmant
Functicn of UUCT Temperaiure Sourcs
Callbration uuc g Average® Standard Reading [ C | Certificate No.: 360705-001-01
point Sedting Reading Fosition
s ) () 3 I MRS [ swend Client name: UNITED AMALYST AND ENGINEERING CONSULTANT C0.,LTD.
[ |
445 &5 | ms 44573 | ad51a | 44507 | 44530 | 4abas Address: 3 Sal Udomsuk 41, Sukburmvit Read,
Calibrati Bangchack, Prakhanong, Bangkok 10260
librad
HIREIAN | ifarmity | Stabikity Uneerainty Ctmorign
maint Factor Lors
("C) [Se=N ] {£°C) [£7C) K
445 0.10 Q.042 015 2
Equipmeant: Elacirenic Balance
Awerage® : The avarage of 30 valuas in each poson,
Uniformity - The maximum dfference of messurad temparatises &1 any 8ensars and Fe measuned lemgerabure f
al fhe refarence location which are coserved al the same tima or al 8s close an obsarvalion me as possible Man e " o
o datarming e lemperature paltem or homogenasy within the chamber under steady-shale condilions.
Stability : One-half of the greatest maxmum difesnce of measured Lemparales al ary oie probe, Model: L
UUC* : Uil Under Calibration
Mete @ Tha reporied uncertainty of measurement was induded stability and axcluded urifarmity Serlal Mo.: BOOTO10311
Tha meperied uncertainty of measurement was based an a stanard uncettainty mullipiad by 8
eovarage faclor &, providing @ lewal of corfidence: of approximately 86 %, 1D No.: UAE MICOGE/ 2553
-olo- Order No.: 2200705
Operation No.: 2200705-001
Date of Receipt: 24 Nowember 2021

L Ml .
anasluauga

a 1096054

Date of Calibration: 24 November 2021

Calibrated by Mr.Jumpan Pimsri Approved by
Seientist i MrPheraphat Tuanfit }
Mansger, Division of Calibration Labaratary

Dabs of Tasue: 30 Novembsr 2031 Responside for the Technical Management Team

Thee uncer for o 5V

This Cartriicate i isssd i accordance with The condiions of sccredistion grantiad By the Thai Labaratony Accresietion Schese
which hes assessad the messurement capabilty of the lboraiory and its tracesbiify to necognipsd nalional standards and o the
natioeal

[ reived ot the standards laboratory. This certificaie may not be Gther
e I full except with the price wiilthon approval of the: National Fond Inetitse, l

F-C5-D05 Rewision; 00 Die: 14-12-61 x




AT T Eroas »
ALWSATION CER Y

National Food Insiitute, Minlstry of Industry, Thalland \/

Calibration Report

Cartificate No. F200705-001-91
Equipmant: Plactroni Balanoe Planafschurer:  METTLER TOLEDD

Madel; HRIIETL Resplutinn: T ]

Sexlal Ma BRHTTIOLY 10 Ma.: LAE MIC D08/ 255

Capacey: E1000
Dt of Calibeation: 23 ovwnter 2321 Papelold

Environment Condition: Ambent Temzentum: 21 = DE T Rewikpbendne 0 0 25 %
Place of Calibration: 3 Bdynoz Room, NTTEES ARALTST AND: ERGINEERING COMSULTANT C0L, LT,
Condition of Equipment: Geed Condiion

Condition of This Results of Callbration:

1. Culbritiss Mithind: W Method 'W-MW-00]  In-rouse Pethed basad on UKAS L2 412009

7. Refererce Sandards:

Refernce Standard  Hadel Gevin| Mo,  Calibrated By  Certificate Mo,  DueDate

Seurelad Wisght Cies E2 (R L s HIRI0ETS 12 Jasusiey 362
Stardand Waght s E2 1500 Ll k] Tes LEElaT 13 Jaraany 2033
Instrument Mode| Sorinl Mo,  Calibrated By  Ceriificate No.  Due Date

Thasma-+Hygra M PORPE 450 WELETH LT Quaky Rebom QRI1-LIW 14 Fibruary 22

3 This curtefication b traceabie 5 51 UNT
4, This certrficats mea cartified oy for the istrument we cailbraied.
5. This rest of calbration was found acosrate i ShiwT) B0 BE 582 ploce of colsetion oy,

Calibration Results:
1. Repsatability of Reading:
Rormivee (g )|  SendaeiDedetinolRexiy (9] |
L] [T EE
[ 003381

2, OAY-Center Error:
A e ol 0 g wens placed and mowes B ol postion on pan.
Tha balasce nuading sbained i piven in the table.

w o (fos
jed o PoNch
g a g @ Noxch
i O ]
1 'l 3 4 9 & [Phasivann Dieere)
[ g V9 11¢ 5 pIq g 300 g Q10¢C D L'y 1

FaCS-002 Rardmon: 00 Dabe: 14-12-61

M- V-1 17
EALINLATIN i |

National Food Institute, Ministry of Industry, Thalland \./

Nfi

Calibration Report

Certificate Mo.: 2200705-001-01
Equipmant: IEincsnic Balarcs: Mansfacterer;  MITTUER TOLEDD
Hodel: MBI Resolition: 401 g
Seriad Ho.a BOOLA111 10 ban: LAEMIC D155
Capacity: £ 59
Dt of Calibratians 4 Mowerrber 1001 _ Papedofy

Calibration Results  [Continued)
Colbrotion Range;  0-600 g

Calibration Adjustment: Lnternsl Caltestion
3. Departure from Mominsl Value:

Norminal Vs Srariard Wi frage Aeading Cormaction Urzatasty Covarigan Faster
L & [ g § L9 b 2.1 [& 8 § £
Iniced 0000 (] LT Q0008 10
A a1 o e L0003 200
a4 1500 250 =] 0 (O 1.3
1 10059 2000 i 0o 108
3 50008 503 L0 00 i
i3 16306581 10000 n.e00 oonss | 2
k-] 200008 .00 oo 0 005E b1
5 aern 50001 kL] 000085 200
n frikiii) 0w 0.0 0085 00
LU 2000000 100000 o000 1] 200
15 240, () isgeo 1 nom 200881 200

m 200y 1) L1 (1] am |
33 300,006 .0 o0 BT 200
L] 4060 () — 1] AL OmmLL 200
) et 5000 (il ALmE 2m 2m

0 ekt 0 0w a0 a3 i |

The reperted unceriainty of messsressest wes bused on & tindind URSITRTY MAUITIDES] By 3 COVERgE SCTIN & , PTG 3

browl of covbcdencs of azorowrsitnly 95 .
:
ansBienuny
L ]

.

F05.010 Rawishssc 05 Dabe: 14-12-61

HNOLOGY PROMOTIHEN A

MCTATRON (THAIL

NILJAPAN)

CORPORATE SERVICES & BOUIPMENT CALIRRATHIN AND TESTING SERVICES %
Ssid BATTANARLARS AT 301 551 b, SLIANLAAMG BARKIE 1815 e
TEL MITIT3000-17  FAK. DITIR-ME
Cert. Nou: Z2TMEET
Page.: 10/ 3
s - -
Certificate of Calibration
Equipment : Ausaciava
Manutaciurar ALP
Modal : CL-40L
Sarial No. BLE7EY
10 He. : UME MIC. D28/2553
Subrmitted by : Liritsd Analyst and Engirsaring Coneultant o Lid

3 Sai Udemeuk 41, Sukhumyvit Road,
Bangchak, Phrakhanong,

Banpgkok 10260
Locatian : Micrebiology Laborabory {301)
Received Order 27 May 2022
Calibration Data ! 27 May 2022
Ambiant Temperature : (210G
Relative Humidity : {50 E 30 ) %
Calibrated by : Preecha Hiahib

Approved by : lw;]!n
Approved Sigrateny

[ A Fomthippa . Temayekul
() Malea Bufarues
[ | Suws Imjai

Issue Daite : 2 June 2022

The Uncertainties are for & confidence probahiibty of spprodmately 95 %

Equipment : Auloclave Cart, Mo.; ZETMGET
Condition As-Received :  Used Bem Page.: 2 of 3
Reference : 2208-07T840C-2

Fresedure Used :-

Cafibration wane conducted using in-house calbraton precedura GP-OTO3 ascording 1o dirsct
measLremant mathod with Data Acquiailion which connecled with Thermocouple Type T

The iemparaiure scale usad was based on ITS-80.
Condition of this result of calibration
1. Raferance standand irstnsment: -

Instrumant Modal Serial No, Cert. No. Due Date

? ) Dala Acquision JAETOA MY 44060450 ZALIME 28 Mar 2023
2. This cerificata (s valkd only b ™a fem calivraled on date and place of calibration.
3. This cerlificaion is iraseable fo the Intemational Sysiem of Unit.
4, This rasull of calibration covers laboratory autodaves for the stenlization ef goods and malerial which
cauld be intecled with arganism:s cateqonzed a8 Hazard Group 1, 2 and 3
™ = Calegarizalion of pathogers according io harard and categories of containmant, ssoand edition, 19940 |
Il does not cover aulcclaves for use with mabenial infeci with anganisms in Hazard Group 4, for which
camplata comtainmant and starization of infacted condendals i considéred lo be esssnlial.
Thia ressult of caliorafion does ral apply 1o sterdizers or disinfectans used for medical, dantal, phammacautical
ar velterinary purposes which are direciny cancerned wiih patiant care, or thaees used for Tabeics subjected to
shanlzaton which ans racained 10 Da dry 81 tha and of cydha,
Resull of Calibration :- | * § Without Adustment

Function of LUC* ; Tempematura Source
Envirenmanial
(ch [ iR [ (et
Beginning of Calibratian il 56 =20
Finished of Callbraiion 7 &3 221
Red, Std.
D ]
Zemdan i 1D Na.2
1= |Canter of chambar 22-14TC-01
2= |Temparaiura sensar Z214TC02
a= Exhausd port 22-147C-00

@nmslumuil..




A

Equipment : Aulndave Carl. No,: ZZTAMEAT
Condition As-Recelved : Used Hem Papge.: 3ofd
Rafarancs FASOTEADC2

Result of Calibration :- | * | Without Adjustment
Operating parameter Sot : Temperature = 1150
Starilization pedad = 15 minute

wucE uuc* Awverage® Pressurs - Coverage
Setting | Reading | Position | Standard Reading BAuEIh Reading Mncapamty Factar
() {'e) [Rd] (2] (MPa} | (27°C) &
1 115553
Nse 1150 2 115.582 .4 =K+ -} 0.8z z
3 118328

Operating parameter Sed - Temperature = 121 G
Sterilization period = 3 minuie

uuct uuer Average® | Pressure Covaregd
Setting | Reading | Fosition | Standard Reaing | Z2Y | poading [P | oy
o 0 O (el (20| (MPa) | (27T} [

3 (B
1wa | 1zio 2 121581 o2 11 ars 2

3 12121

Awerage® : The average of 30 values in sach positian,

Btabiity : One-ha¥f of the greates! maximum difference of measured lemperature &t any cre proba,
UucT ; Uit Urdar Calbnston

Meta © The reporied uncartainty of measurameant was included stabilty and axciuded undfammity

The reporied uneadainty af measuramant wes besed on a shandard urcartainty mulliphsd by a
CouaragE FRcI0r K providing e lvel of confidence of approsimately 85 %,

=oio-

tanmflaimtmu :

TECHNOLOGY PROMOTION ASSCOCIAT

ARN ROAL S

3, SLANLUAND, §

TEL (2717500024 Fak O

CartNao.: 2ICHI0NT

Certificate of Calibration 1o il
Eguipment : Turbidity Meder
Manufacturer : Dakion
Moded : T100IR
Serial No. : 1120501017
. Ne, ; UAE WAT DS6E563
Caondifion As-Received: Used liem
Received Date : 0% Awgust 2021
Callbration Date 17 August 2021
Reference : 2I080M01WSEC
Submithed by : Urited Analyst and Engiresring Gensuliant o Lid,

3 S0l Udomsuk 41, Sukhumyit Road, Bangchak,
Phrakhanong. Bangkak 10260

Ambéent Temperature : {25 & 25) *°C
Relalive Humadily | {50 2 %
Callbration Procedure : In - housa mathod ;| CP-CHYY

based an direct measurameant b‘p
using Foemeazin standard solutian

Calibrated by : ‘Walalak Sirthean
Aparavad by ; Wl
Approved Signaiary

[} Malee Bulkrues
{ | Saithip Mesngmai
|} Warakom Lemgsgirakid

Issue Date : 23 Awgust 2021

The Uncertainties are for o confidence probabifily of approsimately #5%,

mnms}aiggagu

&

Cert.Ro.: 21CHI0T

Page.: 2af 2
Condition of this calibration result
1. Rafarenca Standard instruments |
This cerification is raceable 1o the Infemalional System of unit (21 unit) through
Technalogy Pramotion Asseciation (Thailand-Japan).
Instrumants Serlal Ne, 1D Mo, Cartificate o, Dua date
1) Thammo-Hygrograph 1103328 130ECO10 Z1H1482 2T Jume 2022
2) Elsctranic Balance 1926143764 140RC004 2004MA505 27 Sep 2021
2. Standard Material ; The Formazin suspansion has baen preparad gravimatric from
Matorial Manufacturer LotNo, Assay
1) Haxamathylansatetraming HIMED1A Q000343342 S5.5%
2} Hydrazinium Sulfabe HIMEDLA, QO00aEIazE o 2%

3. This cerifficate Ia valid only i the Rem calbraied on date and piacs of cafibration.

Callbration resuli
Parforming flve - Formazin suspension standard curve by using 0,20,100,400,500 NTU
Turbidity Mater Sarial Numbar : 1120501047

Standard UUC* Reading Uncertainty of | Coverage
Formazine suspension Measurement Factor
{NTU} [NTU} {ENTU) k
o 0.00 00062 200
Ll 202 039 200
100 101 072 200
400 403 15 208
{ ano a0y 21 213
Remark = UUC® = Unit Under Calibration

- NTU = Nephelometric Turbidity Units

The reparted uncerfainty af measurament was based en a standard unearisinty mulipied by B coverage
factor &, providing a level of confidance of approximaltely 85 %,
-olo-

Maly, .
tenmlynyygy

3082 ounthzriE lao MUY UTTHH INANTIUAT Njamwa 1o2an
Bi-EZ Prachethipatai Rd.. Bengkhunphrom, Pranakom. Bamgkok 10200
1916, O-23R0- 1787, Fa D= 178K, Favail ¢ (hanati@iaiunig

T= 1iEm Inwgiin diia THAI UNIQUE CO., LTD.

heile ; www dhaiumigue.oom

CERTIFICATE OF CALIBRATION
GAS CHROMATOGRAPH MASS SPECTROMETER

Certificate No.: SY2205/20385

Customer: United Analyst and Engineering Consultant Co., [id,

Address: 3 Soi Udomsuk 41 Sukhumvit Rd. Bangchak
Phrnkhanong Bangkok Thailand 10260

Instruments Model: M
L
All

GOSIZ03F02]
S BR1203M99

ciin-S0) o)
i
SAMPLER CP8400 SN BRI203M33]

Standard Reference Number: 393063201
Procedure Document Nambser: 304207000

System Test

FM perform and Diagnostic Test PASS Craw

Air Water Check Test PASS :‘ FAIL
Tune Test E1 [“pass CFaIL
Signal to Naise Test (El) SCAN PASS Craw
Injection EI Area Precision Test Mpass JraL
Injection EI RT Precision Test lpass Crai
User Demonstration PASS D FAIL

— =
Euginttr..-—:-"'»""’d"'v 'r !
Somchai  Pohtonglam

Date 19 May 2022

“ Thai Unigue Co,, Lid. Service Division

nssluniuay




SCION™
Operational Qualification Protocol

For BCION | wiamer.

S arel RArd
Seal Ml

Syl 2 el

Frhlication o, 0T
Puvisur &

Hrremreber 200 |

enslumuny

Eilh Gasraon

RN e

Cantact

Hoor CUItome Senke and SLPPIR LEE & CUSbIr1e Halanarsn Marapar et jGHM) systam,
Tha abarsctkon wh s eyelan ofees B1a Cudtome” IMMediats banat = INSiudird tha contac: canes
21 he g gk,

Sedon workivana 3emace & aueper offices 2an 2a i nd from Srenr wakbsis

W s2la - momysup et hzr

Hinnis e osmar ot sozym gk na thes deearars and any ssscriated snftsas, ncer b Binescdten
parmikaalon 2t Sk Tust be ostalrad belnoe the conumsnisizn orthe sofiviars is oopisr,
reprzduesd, traonslated or covvered 1 alecraniz of cbiar MEshinareadshls torm, wkclacar 1

I
E?rs:ms:lﬁneﬂ hoeTher 2011,
Soanaied e Ss'enluzo 2 leairks urnegielened bedwoqarke of Selon Caparatlon,

A Been

Tk e SMEGTOCO R e e B 221 Fagn 7 ald

nssluaugy

3L DRURANIY G G 1SR HRCEISE
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SCHON Cosmaanad Quawicatan Prafocal

2.0 Qualification Representative and Reviewer
Details

2.1 Qualification Representative Details

Each parsan responsible for executing any part of this Probocol must complete the table below,
prwi;&nga sample of their signature and initials, and recording the date the Quaiication was
performed

Cualification represantatives are nominated to execute and verify the completanass of the test protocal
and cormectness of all entries

Allesling rrust be perfarmed in accordancs with procedures outlined in this manual. The
reprasantative must ba trained and qualified to perform the procedures outiined in this document

& copy of their appropriate qualifications is to be inseried into "Qualification Represenative Details® on
page 30

M, O SN o= P TIERTUN e B o =

1.0 Revision History

Tliesualifzaton o otioal s Ipdatad ae asaeaany. WP nciLdes e svedtl LF any 12q25ESry S1a1qes
Tl 21 Stk o Dezeral RagUa ks (21 TFR) Farle 210 aad 271 jifasplcaslz), 21y aslwas
1 bl gk apadicloss gl vt o 1 egu Al y Lerplaine,

EBUE Nunibar | Dats Comtnsts

Name (Print} SOMaHAT POHT NG 1A [
Tile ENGgINEE & [
Signature o~ ' |
2kt |

b |
Initisls 5 SoeeH s |
Date 14 MAY 99 |
MName {Print} _l
Title
Signature
Indtials 1
Dale

Pl . MEZTO00, Ravisken A, Nreemoer 2011 Prgn iz ks . SMZNED, Ren’s i Ba e 2611 Faza et

1 v
nmslumuay nssluniuay
SCON Dearadiunal Quaifcation Praben) Wl Vi

2.2 Reviewer Details

Each rapresantativa responaible for resiew ing any part of this profocol must recend their datails nthe
foliowing tabias, providing & sample of their sgnatune and inilials, and recarding the date the
qualification was perfor éd

An smpioyea or designaa of the company oparatng the instnument must review thess gualificabon
procadures. All calzulations and deta will ba checked by 1ha raviswar. Dats review musl bea performead
In Bcsordance with the qualfication guidaline="Cuaification Guidelnes and GMP Documantation” an
Pagpe 10 and in compliance with currenl Good Manufaciuring Practios (cEMP) as specified by 21 CFR
Parts 210 &nd 211,

Documentation supgorting training in the area of data raviaw and cGMP must ba carefully mantainad
and reviewead by tha Instnument owner.

Revieaer representatives are responsile for reviewing the completeness of the qualification protocal
and acouracy of all enlries.

L0 e
AT

Nama (Print) 3
Toa N (N E
Signature
> Sy A
| 4% i
I_ Sk — o N
N4
Name (Prrf) |
Titha
Signature |
inttisls
Data
Fublestion ra. 204307000, Revon A, Novenber 2011 PageTof 3

wnmslumuay

23 Quality Ascurance/Centrol Detalls

A Dy nrily A, Bty R b )
rarLmenes, |apsroen tir proeedu B
Favmamardad, | pape e quaficgeicn afika $Lalfication Rspraseatatios: ard Fadl micee asdinal
har=sura,

cher s e e o cpney einsi ool zsenplae

Rt [Friv s

Tl

&iqranirs -

Ikiala
Dalr:

Mams (1A}
i Till::

Sigr alurs

" litials
Date

Tz ih, MR, o 2, b e 01 Dz

nssluniuay




SCIOM Oparafonal Qualfennian Pracal

3.0 Customer Responsibilities

The custamer shall ansure that the Preventive Mairienance (PM) or Instaliabicn Qualification (1) up to
point 3,11 is completad. A customear representativa should bie awailable at all timas during tha
Operational Qualification Protocol,

Mote The Cperational Qualification Pratocol bes! procedun: should be perlormed after significant
repaire, and at least once a year.

Qualification

Rep. Initists ‘ QARG Inftiaks
i | Date |
Publication res. 304207 000, Ravisen A, Movember 204 1 Fage 5rf36
1
nmslumuay

o Cpemanna Ou ik fas Frakea

4.4 Qualiflcation Guldellines and
GMP Docurnentation
4.1 Quallfcatlon Summary

Al

ruzalls,

= e yualiEalion cxes alize, el abes and culaer el ekds inas! be cordeizd and 2l cst
hore spoeificd, nasl ke anin

TN Liusitzaton Hearssarsativa ad The 42 smar TUStain (83 1sune o IFIia S| 510G dabs ses fape
e 11 & S VETLES Bk RG F2 el 1t BN SRt 410 SOCADtales 0 al CEka a0 MRrat Gl s
Elghedl saga.

eeerzulor (PO
Fmafar nfth= PO = renired theead nsor

mis rArkaT tha 20 man A

MHal= Sdlor daae not prowvlda il qual? cator Irsruclcn2 fae nan-Sdar Matufashurad
aczessarkes _Imbed et ucors fay e eupalied. 1 quallflestlzn of @ wr-Ssian
veguinsd, B el s e asl o] il oseeescr g s uieen.

42 Qualification Guidelines

ThefnErmeinig ans gerarilgoddices ‘or prefaming e qual Semisn drss i aoccrdance wilk riddE T
tho Marwarkarng, 2rmoosssing *acsannz, or Holirg ofLings per 215FK Fans 2 1aa1d 211,
Addricnal lozal -eauiersnts Tavak: spply.

Hieevi b 1 LI el Dators 3167 Ng the QIEINsaor.

FartaTr sllzeks exacy 3= writen.

Lse:apen it permansr e 2r slack ink cnlass othew 2e speefed by campsny 2oioy,
hiratly S1r ke aur A ircormrtwonds or auThe s, made w@ weriing coTmants of rearieg
feel s Dot kst o dula whilinnLals Trosscnl sllbeg siigl ine, Tecweord (310 vssed oibnos!
VbA A b

rermainlrgitla Yl - R raraction as cinsa e peesila B the noenalarny

Jagzhipliziiul Ve s Fureszogk, wiie Tanssiplcnsna ' a Tean i oo daily', iz

ARz £Ata -ha mhaaes.

Fatring initi=ls whnrs 2 signaburzis noozsted ard wioz wersais sooritn; Throscemicnizths
Bl E.0 0 QUi Rapreeealative s Mawkeoar 2218ik 03 paga S, whss e aa of e

s by camsary

(LR PRI TE RN PR TP PP CR [T

nssluniuay

SCTCH Cparmboral Qualifizs for Priscn)

Comglets all iables and data Tietds to comply wilh this protocol. Blank fiekds are nol permitled. For
fiems that are nat applcable, draw a line through the fisld, and wrie 'Na' (Mot Appicabla), If
entire lables or saclions of labies are rol appicable, sirike a line sithar through the entire table o
tha spacific area and antar ‘Wi, Complata tha signatuna fialds on the paga.

Wita Pass. 'Fail or WA as appicable to tha iest requiremant or autcome,

Ensurs that rasulis and/or specific documents ara printad and attachsd to tha specfisd appandix
The Qualfication Represantative and Reviewar must both sign (signature or inftlals) and date the

w

signaiune fielts on each page. This rapréasents agreemant and acceptancs of &l data and
riforrnation on the page.

4.3 Page Numbering of Appendices

Each pape that is msertad aftar tha appendi is numbared with the letter of the appendix end a
saquental numbar, Tha sppandix pege numbar must ba nitlaled and dated by both the Qualfication
Represantative and ha Revewer.

Far example, pages insaried after Appandix & are numbared
G4, C-2, G20 et along with the infials and date.
Tihe reverse of sach appendic pape i lefl blank, § should be marked ‘WA and signed and dated

‘Whean the 10 s complata the tolad number of pagas insertad after aach append s writhan on the front
page of tha respactive appendix shaet.

Cuualificasion e | ~ Revigwer | ;
Rap, Initials 2L AN | Intals QAN initials
Date A fud a5 Dais Diavie
Pabicaton=n JHI0TC00, Hasan A, Novemier 2011 Paps 11 9136

wnmslumuay

SN Oparadons) Qualiioabor Prodocn!

4.4 Exception Reports
An excapiion o the profocol nocurs whan the chsenmd resul differs from the acceptance criferia or
epected Tasult

All exoapians to the protocol must be documanted in the Excaplion Report. The Exceplion Report
indiudes a detailed description of the axoeplion and resoiution by the Qualification Represantative:

Each Excaption Repor shall be lssued with a unique idantification number in the form ERID-XX-X
This numbser i ganaratad by the pege number an which 1he exsaption socurred followed by 8
sanuential numbes indicaling sach exception found on the page.

For axampla, ¥ an excaption oocurs on pege 34, the Excaption Report shall ba identified as 'ERID-34-
1°. i another excaption 0oours on page 34, the second rapart shal ba identified as ERID-34-2', This
ideritification numiber ahould be recorded in the ‘Pass | Fail/ N4’ fiald Bfer each tast

Each Exception Repart must be sipned by the Qualificalion Represantative and the Reviewer as
avidence of approwal

The Exeeplion Report is Insaried in the appropriataly named appandix and numberad &s per Baction
4.3 af this profecal.

[ P R QANE ntals

| Quakfication | .~
| Rep. Initisls ki 1 nitals
| Data Date Dabe
Publicafion no. FR4G ITO0N0, Rmwdsion &, Nowsmber 200 1 Fagm 12038
]
nssluniuay




SLIW O i ! Qv sabiiant Prioe cod

4.5 Refarenca Documents

Thea Tollowing documeanis are relavant io this Qualfication:

= Instaliation Qualification Fralosal
= Compleled service repon from Preventative Maintananca {PM) schedule

SEION Oparstinna) Qusitation Prenl

4.6 Required Materials

The falowing stock solufians are required

« 100 il OFN 384204200
» 1 pgiul OFN 323085201
+ 100 pgiyl OFK 383110101

Bestion | Reuviowsr
gf Iritals 4-5—"(&!&,-1 12 i | QARC '“*"’"| = Al palLasE frosn
« 100 pgiul BZF 384206200

Data |{:¢ M 3% Da [ Data [
The alive solutians will be ussd tn prepars e Sollawirg working salubions which wil be raguirad to
evecuts this OO:
Nota Rafur bo Appendix 1 for the preparation of the standard sciutions,
Cusiication Reviewsr
Rep Inilisis Lg{d’m P e | m'mb|
Data [fa Flaw 31 Dam [ Data [

Pablcaianno, I3E20TO00, Revdsion A, Nowember 2011 Fage 430l 36 Publzrisnno F420T000. Reision & November 2 1 Paga 14
1 v
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4.7 General Guidelines

The foliawing are general cEMP guidelines,

» Parform sach procesdure exactly as writien,

Fil in each ilern on the farm or mark i Not Applicable (MiA]L

I an Hern is mareed NJA, initial it and date &,

The Revienser revisws and initials all entries recarded by the Quaification Representaiive.
Keep all raw dala. The Qualfication Representaiive and the Reviewer will inilial if, and date it
» Donct destray raw data,

Aflach raw Gata from an instrumenl, such & the SCION, as an Addendurn using tha nstructions
in tha following Addendums saction.

i savmral nsiruments anequalifisd simuitanacusly, raferance sharad information, such as
standard praparation and chemical infarmalion, o Bhe decument saraining the orgnal
information by its model and irstrument identification number,

& Label all refarance standards as required by |ocal regulations.

Ratord tha fima each refarence standard was opaned,

» LUza reference standards within 24 hours of preparation

o e R | cnac s
| Data [14 MAY a9 pee [ Dat [

4.8 Specific Instructions for Documentation

The Reviewar designales specific documentation instrucions & faliows.

refirred Diste Format | 14 sy 24

{ Permanent ink Color | r}ILb

1f morg nstructions are required: Use an sddandum shest, write the addendum number, end 8 brial
dascription.

Cualification [ | ' 2 Revewer )
Rap. Initials -‘h—fll" ~ Initials ‘ -m'. (2 Initials
oste [T pray 21 owe | (]
Pubrization o, 30207 002, Raswcn A, Mowsmzer 2011 Paga 152028

wnmslumuay

4.9 Documentation Corrections

Note Al griginal entries must remain leghla afier cormections ane mada,

e

. Draw alina through the Incomact information.

2, Writa tha cormaction 6s clese a8 possible 1o the oniginal antry, or enter a footnate.

3. ‘Wit a brief description of the emor, For emample, write “ranscription armor,” “rewritten for clarity,”
ar “carrecting wrong entsy”,

. Initizal mnd dabe fhe change.

-

L it |
Gat |1 MAY 91 Batm I Date I

410 Marking Procedures Not Applicable

S sactions may not rakevant for the qualficatizn. To indicate thata procadurs or part of a form is

urnecassary and that it was not forgatten or Inadvariently sveriockad:

1. Diraw alina through the parlion thal i rot spplcable. Wiite the letlens NIA [for not spplicabil), your
initials, and the-date near tha diagonal .

2. Ifa procedunal stap is unnecassary, salact N, if it is indicated, orwrite a comment in an Addendum.
The Qua lfcation Reprassnlative and the Raviewear anbar Ihalr inltials and the daba nasr tha ing.

Note The Oualificalion Represantalive and Reviewer must sign and date all forms, evan when
partorall of the farm is marked KNS,

Quathicatian Rewdewar
hp L RN | Mlnmrs|
Data |61 MAY 37 Dae [ Date [
Peblication ro. TG 0TO00, Rardsion & Movsmier 2071 Paga 1HolS
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411 Addendums

The fallawirg are msasons to camplete an addendum sheet:

» A devialion needs documentation,
« Additioralirformation ar dists needs io be recarded.
» Irsulficiant spacs ko include the cormection on the sheet where the eror was mads,

Quadificati % v 0 R |
Rap.Iitals {EW P o | ChonG Mo
Datn (98 Py a2 Date | Date [

412 Addendum Example

Tha following is an exampla of using an addandum shaed to documant 8 desiation.
I somea af the iiems on the sales ardar were nat prasenl, you could do the following:

1. Uzaan addendum sheal.

. Write Instrumant Delivary on the Procedure line.

. Write the addandum page number foflowsad by a klber. For example: page 128, whare 12 is the
pape and A represents the first addandum on that page,

4, Write the plan to abtain the missing items, which may ba the following:

wop

« Scion notified that Parl Hurmbes X00CK and X000 ara missing.
« Schon raphed that the parts ane in atock and will b sent ovemight. While
« waiting for thie paets bo arrvia, | wil continus 1o 8at up he instrament.

6. Review tha plan with the Raviewar and make the necassary modifications.

6. Document the arrival of the parts and wiite that this addendum is resclved. Attach a copy of delmary
documents and cresha adoandum pages s required,

Qualificatio v 1y Revk .
S Skt 12 e | iy
Date |16 ¢14Y gL Dae | Date
Pubication ra. 3307000, Revsion A, Novwmzer 1011 Paga 17l 38
1
nmslumuay

SCION Dpsvationasl Qoalfcakion Protoond

5.0 Operational Qualification
This chapler contains the tests to be completed to perform an Operational Cualification for the SCION,
5.1 0Q Preparation

The falawing must be dona before starting the 00

1. Preventative Mantenanos mist have been completed and signed off by the Qualfication
Representalive, Reviewsr, and QAJQC persan, and aiach a copy of the service repart and add an
addendum number.

addencum_ P, Peodogs

heaton . - |
| Sl 7 i l —— ‘

Date [1a riav 72 Dat | Date |

2, DCrust have been complated and signed off by the Qualiication Representative, Reviewer, and
CAQC person.

4 a
Quslificatian Resiawsr o
Rep. Infisks }v’z‘" r Initiats QUG ritials
Date 44, May 97 Date Dale

3. The QAMIC person must review, approve, append (if nesessary). and sign the Pre-axecution
Approval.

Cualfication | < ! . Reviewsr i |
i R e QAIDC Intisks
Date AQ [avy <o Date Date
Publiciicn no. 39430700, Mewmion 4, Mevembes 2011 Pagu 152F36
v
n@sluniuay

SO Ol Cuaiifcsinn Profocol

4. The Cualification Reprasentative Bnd the Reviewer mustsgn and daba the Pre-axecilion
Approval

Qualication |~ / *p Reviews =
R::, irdtala f’:}?,{fa‘/r i | Qaac |mh:h|
P [t oY ql Dae [ Dats |

Pobication no, JREI0TI00, Rmdsicn A M ovesiber 5111 Pape 1800

wnmslumuay

SCION OperaBanal Quaifcabion Profooo

5.2 System Description

521 SCION Description

Principal Phone

Installation Date: ¢ @4 5 Operator: Number:

Cempany Information
Camparny Linided Avafingt apel Eringen| pyinstabation Site LA ®

Mame: Buiiding:
Addresss 3 Cpi el g4 AddresaiLocation: Solelhuyayiy Bd
City, State: City, State:

ZIp.'ICnurl.ry: M?h- A
Systam D

Zip/ Country: 4% e

Sarial
SCION S} Nmber: (323 12035 F 024
Salas Order Sales Order Addendun
Mumber: Numbar:
ac
= Sanal
Maoduls Type:  Splen A6 Number. PRALEOX M o4 4
AutoSampler
Medule Type: o P G A00 pone . BRAL03 M 331
M5 Workstation
Vemion  MSWS %.9.4 nenel_ 01106-43])~ Blig - A5
Computer Oparating System
Cperatng T Serial Service
- ivdpws 7 Varson g No.: ob- 150+ 434 155 Pack:
[+
3 2 . Serial Hard Drive » T8
Vs Dell Model: gotiple. Mo DnyHsI Sizs ) RAM: GE8
Fadendum
Mumber(zy:  T- -{73‘546\"“ descni pien
Gualification : Reviewer
Rop, Infiahs lﬁﬂdw Figes I CAIGE Initials
Dale [44 iy 99 Dae | Date |
Peblbcytion no, Y54Z0T000. Revision A, Novemar 2011 Paps20 o 36
1
n@sluniugy




SCION Opevalonal Quatfcalon Prodooo) L —

53 Data Sheet Specifications

Run thesa tests aftar tha instrumant has pumped down and i leak frae. Use the factory mathods
Foliow tha Installation Procedura; compilata this saction and the sppropriste ine of the OO Summary.
Print out tha mathods and results and &tech as addandums. Usa the {actary test colmn Br-Gma 15m
* 250Im X 0.25Im.

Table 5-1 TQ Specification

Mode Concentration | Scan Range |Result T /A | Pass | Fall | Addendum
El Full Scan 1 pg OFM s0-300 SMEsEt | i
E| WiRM 100Hg OF N v SiN 260001 e

PCI Full Scang |10 pg BZP BO.230 SN =601 La =)

NCIFull Seang: |1 pg OFN 200-300 SN 24000:1

1 Tha Signatto-Noisa ratio 5/N velues 6na basad an RMS noisa figure.
1Tl Lessts use methane gas as reagent gas

Farany tasts that did nat pass, complate an Addencum for sach, write the Addendum number and a
briaf gascription.

Quatfication <~ /+ Reviewer -
Rep. Intisls | R0 P | I it
Data ldetmay 2L Dete [ Date
Table52 5@ Specification
Mode Concentration |Scan Range | Result 1 Ni& | Pass | Fail | Addendum
ElFulBcan | 1pgOFN 50-300 SN 26001
PCIFulSeart | 100pg BZP | 80230 SB[,
MCI Full Scang | 20019 OFN 200-300 sNz10021 |

SLMON Oparfons Cuavficalion Profooo!

5.4 El Precision Test TQ

Tha following precision tests ane for systems with autosamplens only, Tha test sohution s 1 pglul. OFN
test mix part mamber 383085201

The Tollowing is the naguined pracizion for 10 conBecitie injecions:

Injaction FRatention Tima Pagk Araa

As an aternative, 2 % RS0 summary repor fram MEWS can ba added as an addandum.

Addendum Nl.l'r In

K/ | Pass | Fai | Addandum
Oiserved Mass is bebwean 271.8 miz io 2724 miz, which i + 0.4 of |f

Ehe expecied miz.
Ratention Time = 1% Ralative Standard Desistion (RSD). |,/
Peak Area £ 10% Relativa Standard Daviation (RE0), i

. i ! B =
Qualiication | ~Gefoad | Resiswer h
Rap. Infiais 2 acion ‘ QAIDC Initials
- To complata this section usa the fctory MAM mathod on tha systam G0, Print a copy of the method
Dals [1 May ¢ Date | Dale | &nd Bdd 38 an addendum.
Addendum T s
#ublcaton mo. 3207000, Rardscn A, Movwemizer 2011 Papa ol 26 Pubioadion . 304207000, Revison A, Nowsm bar 2011 Page 22 o136
1 v
nmslumuay nssluniuay
SCHON Goavabanal Qealfcation Profgoal
IFthe hardware is nat the sama a3 the factory method, then nate this in the addendum and haw the AN i nd Sl i Uz

hardwara avalable has been configured to compensate, Tha most comman variation hare s tha
samplar, whera the Combi Pal has been used instead of the 8400, This will have no irpact on resuts
and can be tracked and recordad in the addenduem.

55 El Precision Test SQ

The following preciaion lests are for systems with autesamplers only. The test salution is 1 pg/uL OFN
{est mix part number 383065201,

The fallawing & the required precision for 10 cansacutive ineclions:

Injectian Ratention Tame Paak Area

1 3630 Fa230
2 3 boE TOgES
3 a3 b4 A%% 29
4 3. 6612 q5%7 3
5 S.bb% JH060
B B 664 S 15
7 >, B3O 1 6%
5 3 b 9 539 T]
El L.630 T9%59
10 . 6b% F156¢
% RSD oD .16

Agan altemative, a % RESD summary report from MESWS can be added as an addendum.

Addendum
MIA | Pass | Fail | Addendum
Observed Mass is batween 271.8 miz to 2724 miz, which s 2 0.4 af
e expected miz i
Retention Time < 1% Relative Standard Desiation (RSD). v
Peak Area = 10% Relative Standard Deviation (RS0}, v
Publzaiion fe, 304207000, Restsion &, Nowsmbsr 2011 Pagediof 36
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Aadsum U [ —

IFdbe [aarelozan s is v = .
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5.6 Final Evaluation

Nia | Pass | Fail | Addendum
ks the aguipment in normal cperation condition? I/
Hawve all of the OO reguiraments buen completed? l_/’

E‘ﬂﬁ-’fn’: {':,’,m';m g i hedd | QAT Initals |
Das |19 /0y oL ome | pme

SCION Opevaonal Qeaifesion S

6.0 Protocol Approval

6.1 Protocol Acceptance | Approval by Customer

| agrea that the procedunas and information refarancad in this decumant are appicatile.

Serial Number(s):

(A3 0 0% OLY

Sales Order Numlbser:

Gompany Hame: Ui ol 'f“"*..fg;ﬁ'_ﬂ:tff' f—l_l«:jf_'t'-g_ﬂ]'ll !}__d""S!{_!Iﬂf‘_‘_"l:l_@ ieed.

| agrae thal the Operalicn &l Qualificalion Proldodl has baen satisfactoriy com pleted.
[
| canifirre that the Operational Qualfication Pretocol has nol been completed, because of
thase failed [nan-passed) fems
Authorized Customer Representative
Mame (Print)
T
Signature
Inifials
Date
Peticatonno J54I0TO00, Redson A Novemer 2011 Paps 26af 36 Pablication no. 334207000, Revdsion &, Mowember 20 { Fage 1ol 3
1 v
nmslumuay nssluniuay
SCION Opvvinlioral Chuakficn bor Pkl SCION Cparstinnal Cunioaon Protonl
Scion Certified Engineer
6.2 Operational Qualification Protocol Assignment - ; —
Mame {Frind) SOMEHAL  Pod TONG Kam
This Cperational Oualifisation Pratoes document is used for e e _-H‘J'_(Ii-[\?é.]: =N
Operational Qualification Protacol as final test &t Scian ST 61 AR
— A di
Oparatianal Quaifcation Protoool aftar Instaliion Qualfoation L | Haiiais TeriChe T
| f
Oparational Qualication Prolocol after Prevantia Maintanancs and 00 complalion. Zﬂ’ Oata
6.4 Remarks
6.3 Protocol Acceptance [ Protocol Approval by
Scion
| agres that tha procadures and Information referancad in this documant are appicatie.
veiumantisk  Selow 451 SO Lith  dpsdeo
Sorlal Numbe(s): = o
umbaele): Ao s O3 ELN
Sales Ordar Numbar;
Company Name: [:"‘:I"i R lll R L £ H' " o
e ;».:e._u).r. oy Svgivetving vl dp L
Prbication ro. B30T 000, Resson & Novwemizer 3011 Page ITal 36 Publicrion no. 334207000 Revisins A, Mawsmbar 2001 PagmlBely
1 v
wnmslumuay nssluniugy
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Appendices
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Reposortatie: and kg Ao,
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AT (D

wl s Nt

A Qualification Representative Datails

Tl Qualificalion Fessearbalive gL seela copy ol i appapeale g ilioetio s o0lee Dis pags

N = Peyges insread ) | |
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Mr.Somchai Pohtongkam

:6 & ApplicationTra

Scion Chromatography Products

Hardware Operation, Softw. speration, Data analysis and Installation, &
Troubleshooting of Model:

SCION GC, GCMS 50, GCMS TQ

o i b o RIS HX X
mizncren Ted Frewzd 5w a
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SCAON Operational Quakioation Frofol

Addendum Procedure: FM R’UJ:I:CEI Page Numbaer; 4
-

Cuslification ' Reviewer
Ren s | = =P : MCIHM!I@# ‘
Date [1a AAY 97 Date | Date | |

Publeaticn ne. 3207000, Revans A Nowmber 2011 Paga 32 af 38

Ll
nmslununy

E— 5y 1.11!]@91 $1in THAI UNIOUE CO. LTD.

- = e
.l 80-82 vumlenifiee ssanayuneEse lenazuRn npamme 10200
Bi-82 Prochothipsiai Rd., Bangkhunphrom, Pranakomn, Banglok 10200

Tell 022000100, - guecom, Wehsite © wwow ihanmigue com

PREVENTIVE MAINTENANCE PROTOCOL
FOR GAS CHROMATOGRAPH MASS SPECTROMETER
- ) ] ' o i) Y A
Miotel & Serial Nambers_ 2 0%, 3/8 A®31903F0 24

vt ey Covey [ohpid a4
e

Customer: [ ] g lerad g

Dmes 10 [1AY D009,

GO System

Clean ol system

Chieck chrouit boased cormectin and cable

Chieck colusin oven leser fead - theough, fim mator, momt and berings
Check &8 LED s arsd neadimal display

Check operation of all heaied 2o0es

Check flea raves, e and g

CCEEEEEY

Wy Mow caneredler eperation

A System

Chaock fan moter MES

Cheok circuit board comsectar ind sable

Run elsewoanie Diagnistics

Chick Gk Clean Filier

Check for leak gyaiem

Check mrba pamp | sysiem stanes |

Check vacmm oil

Check Ieiseralan: Do

Check sirfwater { o 18:19; 381

Check HMM

Clean Trap | Sarves, MSDML 3000 Beries ] or bon soarce | [ 5HIL, 300, S0 Sories |
Chech Elevtren sauliplier [ 1Tckess t 2,500 Yolts, Change the mulbtiplier |
Check Cal Gas | FC-41)

Sersirwvity | E1 Soan Mode SN Rato with for OFN |

el SRSD af Arca (El Sean Mode , for QIFN |

NEESDEENREE0ROa0E

Check RS0 of RT (El Scan Mode , for OFN |

' 'f)
Engineer : .= COBOOTNE § 1iniimiineiis cimne ddin e e e

SIGN ¢ o

=

n@sluniuay

AImuH51-GC1 Details |
Softwsre Version 509

Hostrame: GC_123 (P 10,190 6510y
Mac Address 00 ed:4b 2415:0d

Software Version: 4.05

GC_Applicabon 27267
LU Applcation O

Ok
L e S U 1 S|

About451.GC,  Details Y|

Harcware =
Mairbicard. 14
Mairbcard Sanaltdr 200048

Option Board 0
Optian Board Sarialdr

Firmware:

f0 Controller 2.2

0 Extender: 1.2

Cipticn Board Controller. 0.0

wnmslumuay

About451-GC|  Details Y|

Injector EFCs -
Software Version

Front 1,35

Middle: 1.35 J

Rear 00
Sarial number

Front 26354

Middle: 26256
Raar .1

ABGUEASIEE| D Y

Detector EFCs: |
Softwars Version

Front 0.0

Middie: 0.0

Rear 00
Sanal number J

Front -1
Midde -1
Rear, -1

nssluniugy




Aboutdst-Ge|  Demls Y Aboutdsi-GC|  Deis Y|

Auiliary EFCs =l CPadocTray 120 |
Software Version CPeboTower 1.20
Front 0.0 CP84oSynnge 1.21
Wicdle: 0.0 CP3&elunger 1.20
Rear. 00
Serial number G Application build info:
Front 0 J Lisar. autobuilder
Midalia: 0 P address 1019065 125
Rear. 0 Mac address: 00226 0% 88 6a.04
Timastamp; 19-09-2011 1825

=
o e
e ox
Cobaran Dven Cane: |
AbOU451.GC|  Detsils Y Crn T Eo ""L':?s‘lﬁo‘ni‘cu..
[Fone & M FTY : Temp Lind 3% 00 LN2 Coslent

i - [Zorm 3. Kol Confgueed
AI.IIDIZOSdI'I'Ip‘Er | o & Hal Condgarnd
‘e & Wok Conbguasd

CPa4ohiBus: 21 (i b Wl Coripet

CP82oTE1: 1.0 it i)
CPE4eTSE 1.20 3m5.”m
CP84mxTray 120 Vaba 6 Lz
CPBdedTower 120 Vs (7 iremad

4 = Vabvet 875 ol instalied opten hasd
CP84ucSyrings 1.21 R SR
" Front 95491 b e astne] waith 3 1
CPRBdPlungar 120 WdFTY imsthw s terccisevith som 2
Front irsctar EFC Type 21 Qs Vacuan Lty pal. 5ples Venl 20 alivin, Gat Sever 20rdimn wher 00 5, Backburh Dasbied
i actzn EFC Typm 1 Dutint A, Liris pa, Spasbaas o 20w, fita Sawer 20 mirvn ster 110w, Bkt Disabled

GIC Applicat on buikd infio Frond Cokarn (Ta WL i Gonbueed i L300 o D 258 nicror, Hi Casier Gt
i

:I'In-g::m 17 o WO T 1t Condiguassd sl Lu3000 6. D250 swcsorrs, He Carne Gas

2
ok [Fraar Coburrn rioi Conigueed
3900 seckirsiamler comaciad 1o SI0-2 in Configued veth ) ul §rings. |r{Froeis i Bath Porlass

Fothing cennecied o 5101

B0 Dud Made Sk _J i

nmslumuay n@sluniuay

SCIOM OpéraFonal Quaiiicalion Prodooo)

2,1 e 11) P15

i
BRUKER Daltonics

MS Workstation

Addandum Procedure: 2 . Seadtew g elion Page Number__ 5

System Controf Version 8.2.1

Copyight 7 2096, Brudear Service Code HEWS-0N106
Enabied Hodule Diivers

Baiar GOHS

48R G0

4TG0

Ersber CTC PAL

Iniz sladion Hirtey

WS Wakatabon -
SN: TH0EET 1 BED 4500 j

Irataed by Brucer
Irganization: Miciom|
'r\qldulmm Il-‘&-’?m *27 |

Mabiclate Instabad Files

t Re\nw |

Rm \nitiale |_;am94 F. ‘ CARIE il

Date T | Diate |
Pabbeation 2. 304207000, Reision & November 2011 Py 31 0138

wnmslumuay nssluniuay




Addendum Procadure

fian Prodocod

- o
Page Number A=

Rep. Inilials | <

Qualification | <—.

dsen 2 Reviewsr
© 7 Initials

|
QARG Initials |

Dt g

Miy 97 Dats

Diate

Pape 340436
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Tt L 14 May AU 1

| B LETPOUNG ISEPCOUL T8 11 1 WG 10 PRI

Sample |0 cinipg Oparabor TU
Ingtrument I Brukar GCMS #1 Laat Calbration: 26112557 15:55
Messuremant Typa: Araa Calbration Type: Esctermal Standard
Adquigition Dals: TRS2565 12:23 Crla File: . [Eogiofnt pglle.ares
Calculation Dais: IBAS26RE 12:38 Misthod: ..dsipm201 Tis_ptermth
Sample Type: Analysis
Inj. Samgle Hotes: Noma
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System Information

O Chack this box If an ingtnament cenfiguration report is attachad instead of completing the table
belaw.

Instrument System Name and |0 &:1‘5"‘”?!"1 CT”J”?'??}
St el Fyed and =
uaﬂanm 7Ty vAE Tundhvane ] varem

List System Companart Product Nimbers List the Serlal Humbsrs of each

Componart

. Ehryps ¢ 1301521
2 CasTrh cnpeboly
3 E 451y N PLeotkq
4

5

-3

T

B

9

10

Preparation

& Discuss any specific issues with the customar befare staning.

Rersigy the irsstrument lagboak far reconded prablems and comments:

Save instrumant comrgl setlings before starting the procedure

Parform & ganeral nspection of the systam for cleanliness
B’ Chack for prope installation of parts, assemblies, sensces etc.
B CTheck system for required Installation of companenis, seriings &= defined by curent Sarvice Notas,
B Check for requined firmware updates and vertfy with custamers if they would like 1hem ingtalled.
I,f Bafora s1arting 1 folowing procedunes, recond the Detsctor Sipnal Qutput{s) i The restlts table. If

the G is tumed OFF ar in a servica made, comparirg 1he detectar outputs before ard after the
FEIVECR i3 e possible,

Revigons 2.0, Is50ed: September 15, 2021

CrissLab

Agiterd 7890 GO Prevertive Maintenance Chacklist
[

Preventive Maintenance Procedure

Clean and inspect GC

@ unplug power cord Trom the power sauros

= Open GG cowers and vacuumn,remave amy dust/datiri. Fay panicular stention 1o cooling fans.

o wspect inmemal connectars for proper eaniact and placerment.

@ Aecornect Power ta the GC. Power the GC on #7d verify the power an self-iest passed

& ertfy avan motor spins fresdy and wins an with the cven doar cicssd: off whan the dear is opened
B vary aparation of gl other Fans - thee indet and EFC coal ng fane

o Varify gven intake/outlet flap assembly s aparating smaoathiy white besting and coaling the aven

Inlet and detector consumable replacement

& For ihe inlets ingtalied, pedorm inks martenance 8 defingd in the 7890 fanual - “Maintaining Your
GL” - for the inletis) installed

@ Foepilsce the st vent trap cartridgs fiMer an unite with these inlets: ZanlitySplitfess Capillary (SSL),
Muit-Mode Inlet (M), Programmed Temperabure Vaparizer (FTV), Volatiles Interfaca V1),

L If the: ket systemn Is usied in Spiit Mode with iseus samples, insarct and clan the split vent tube on
the inlet and flush or raplace the tubing betwsen the inlet and the split went Trap,

Hthe BT inchidées & Flame lnization Detector (FID), replase the jel 1 the ignitor shows any bulldup of
sample or cormasion, replace the ignitar. Examing tha FID collactor and caste assemblies far
comaminatian - clean as necessary.

Zero Sensors and Leak test

O Zaro &l pressure sengors perthe pracedurs in the TH90 “Adanced User Guida®

& Perform inlet pressure decay test(s] a3 defined in the 7830 "Troubleshacting Manual®,
IF1he PM i3 dane in preparaticn for an Operaticrsl Qualification, then the prassure decay 188t defined
within thai profecal can be used far the PR

G Recard if test passed or faded in the resulls table.

Ravigian 2101, Esued: September 15 2021
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6 Undate/ress instrument maintenance countérs as appropriats
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3 Supply tha custarner with a copy of the Smart Aleris fiyer,
@ Describe Sman Alerts to the customer.
2 Install Srmart Alerts if requested.
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DQE Serviees Co.Lid _|
DQE . vices 5 Soi LadpmeoWongbin 55, Ladprao-Wissghin R, Ladpeso, Ladproo, Banghok 16230 A

Phone 1 +68 (112 538 2054, Email : dqeservicsnfod gnail com

CERTIFICATE OF CALIBRATION
Certificate No, :  SP22-016 Page 1of5

Customer ¢ United Annlyst and Engineering Consultant Co. Lid, {Head Office)

Address: 3 Sai Udomsuk 41, Sukhumvit Road, Bangehak, Phrakhanong,
Bangkok 10260

Location of calibration :  Labaratory 315

Equipment :  UV-Vis Spectrophotometes

Manufacturer :  Agilent Techoologies

Model : Cary 60

Serial Moo MY 15410009

10 M. 3 N/A

Received Date : 23 May 2022

Calibration Dage ;23 May 2022

lssme Date 1 26 May 2022

Condition Instrument :  Goaxd

Callbrated by : 1 o Approved by ¢

1 e Tamawnt Rinidach | { Mis. Chonthicha Sasgngern )
Technical Masager unlity Mamager
The calisation sieh i ipaked ialy in the sbove cablraiad ijom sad was foond pecurste o5 dwran oo due sl place of caliaowion asky.

The measurermen capaindlty of e labaruiey il i iraceabi iy i reoegrised mtionsl sndudsand indw sl of messarenen sl 8 e commespnding

narional stwdieds borstory, This certficate may oo b seprssuces adwr e (6 fil £eopd with (8 price wrlim apprivd of the nl,lr.lstn—.m Ca, Lid

8

Pl OB 3 1711500

DGE Services Co.Lud
DOE ¢ yicas 3250l LodprarWasghin 35, Ladprmc-'Wanghin R, Ladpean, Ladpruc, Henghok 10230

Phone : +66 {2 532 2054, Email : dgeservicesindo@gmail.com

REPORT OF CALIBRATION

Cerfificate Mo, 1 SP22-016 Poge 2of 5
Environment Condition :  Amblent Temperanure 25+ 5 oz

Redative humidity 55 & 20 %RH

Calibration methed : In-house method CP-01 Based on ASTM E273-08

Certified Reference Materials :

Iaterial Serial Mo, Certificate Ne. Due dase
Absobance Standard et 25760 95035 22 Oetober 2023
Absobance Standard set 25787 93929 22 Ociober 2023
Wavelengih Standand set 25806 95916 22 Ociober 2023
Wavelengih Standand el 25758 93015 22 October 2023

Traceahility - This certification is trmeeable to the Intermational System of Unit maintaimed at National -
Inatitute of Standards and Technology (NIST) through Stama Scientific Limited

Spectral Band Width of ULC : 15 nmm.

Sean Speed of UUC  © 90 nm/min

Scan Interval of UUC: 0153 nm.

Resolution of UUC: Photometric  0,0001 Abs.

Wavelength 0.1 nwm,

n@sluniuay

PRTORDT B LA2E1




DOE Services Co., Lod,
DOE Seryices 25 LafpmoWanghin 8, Laderao-Wonghin R, Ludprs, Ladpeso, Bangheic 141230 B --
Phiane : +56 (012 538 2054, Esall * dgeservicesinfofigmail o et
REPORT OF CALIBRATION
Certificate No. : 5P22-016 Papge 3of§
Calibration Results : Without adjustment
Photometric Accuracy :
Wavelengih CHMs Valuwes UUC Reading Correstlen Uncerialniy Coversge factor
{mm.} {Aahs) {Ahs) {Abs) {Ahs) &
000 00000 L0000 0.0028 200
= L5THT 05755 00032 00031 200
10450 10435 00054 00024 2,00
2.1900 21847 0.0053 0.0075 200
10000 (L0000 10,0000 00028 .00
0.5607 05588 0,001% 00,0034 .00
e 1.0247 1.0232 0.0015 0.0035 200
2,122% 21211 0,0018 00082 100
00,0000 (0,000 0, 00K 0,002 2.00
P 0.5236 05197 0.0039 0.002e 20y
09634 0.9625 0.0008 QL0028 200
19763 19752 0,001 0.0070 200
00000 -0.0001 0.0001 00028 24
L 05191 0E171 0.0020 L0031 200
1,0003 01,9554 00019 00033 200
19887 19946 00041 QL0084 200
00000 LO000 L0000 LM2E 2.00
i 0.5523 05509 00014 00030 2.00
(W] 10799 00010 00029 2.00
20591 20329 LLEL T D080 200
QU0 (uion (L0000 (LZE 2.00
ok 05601 05584 0007 00031 200
10512 10498 00014 000X 2.0
1.4294 19265 00028 00082 o V200 | ]
Y
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Photometric Acenracy :
Wavelength CRMs Values T Reading Correction Uncertainty Covernge factor
L (o) () (a1) (absh | (ave) k
23 0.0000 00001 =0.0001 QS0 2.00
0.7478 0.7421 0057 056 .00
e LR ] {000 Q0000 Q0050 2,00
> 0.B686 0LEe19 00067 00039 2,00
= L0000 LLEEL] (L0000 00050 .00
02912 .2896 000 & 11,0051 2,00
350 00000 00000 0.0000 00030 200
(G448 06403 00045 0.0055 200
v
n@sluniuay
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Wavelength Accuracy :
CRMs Vakues 1T Resding Correctisn Uneertalmty Coverage fncter
| {mm.} (mm.} {mm} {nm.} I

41,72 40 3% Q.18 200
17945 05 k05 0.18 2
28781 2875 031 IR 2.
33406 335 056 0ig Z.mp
ELGLES 3605 043 0ig 240
41359 4180 0.59 [t 200
44504 454 054 (81 200
45366 4313 046 18} o
A0 4397 naz AL .00
536,59 5362 03y g 100
637.08 6383 0% 1g 100
43138 4310 e 01§ 2o
472.50 RIFS] 00 018 00
51347 5135 “0.0% Q.18 o0
S2R.BE 5385 35 a.18 100
7317 730 o7 a1 2.00
8833 SHI.0 0.35 a2 .00
65440 4.7 -030 Q18 200
.72 T40E DR .20 2.00
T4E 55 TaR3 0,08 018 2.00
AT B3 =027 Q18 2,00
T2 ET9.0 0.28 QI8 2.00

Remark ;- ULUC = Lint Under Caliarston

WA = et Avnable
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Certifieste No. ¢ SP22-008 Page 1af 5
Customer ¢ United Analyst and Engineering Consultast Coe,Ltd, {Head Office)
Address 1 3 Soa Udomsuk 41, Sukhuenvit Rosd, Bangchsk, Phrakhanong,
Banghok 10260
Lecation of enfibration :  Laboratory 213
Equipment :  UV-Vis Spectraphatomeser
Manufacturer 1 Hitachi
Model = U-2900
Serial No.:  21E22-009
T M, 2 UAE.WAT.05172564
Received Date 1 20 Jasuary 2122
Calibration Dage : 20 Jasuary 2022
lssue Date ¢ 24 Jamunry 2022
Condlition Instrument @ Good

Approved by : Ll
{ M. Chonthichs Sangagers )

Calibrated by :

( 8dr. Tanerwn Rittidach
Tevhnizal Missser Guality Manager
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Certificate No. :  SP22-008 Page 2of 5 Cerfificate Mo.  SF22-008 Page 3of 5
Environment Condition:  Ambient Temperature 255 C Calibration Resulis : Withoat adjustment
Relative humidicy 35 =20 %RH Phatometric Acenracy :
Wavelemgth CRMs Values | UUC Resding Carrectn Uneertalnty Coversge factor
Calibration methed : In-house method CP-01 Based on ASTM E275-08
|ty iabs) iAbs) {Abs) it} i
Corifh e M s L0000 00K (0000 00028 2.0
i 05787 0376 LT e 00031 2,00
Material Serial Mo Certificate No, e dase 1.0450 10460 L ONI30 0.0028 .00
2,1900 2,182 {100 00078 2,00
Ahsahance Sandun 25760 95035 12 Ootnber 2023 01,0000 L) 0, CHI0 00028 200
R . — i _ 03607 0,539 00017 00054 00
il 1 £ Peiopet 122 10247 1023 00017 0.0035 200
Wiveloegth Stmmdard set 25506 55516 22 Dctober 2023 LT Ll i Lo s
L0000 e 11,0000 00028 200
Warvelength Siasdand sec 25758 BEG1S 22 Detober 2023 e 05236 0.521 00026 00030 200
, = (La634 0962 00014 00025 200
Traceability This certification is traceable to the Intemstional System of Unit mairained a1 National - 1.9763 1370 01,0063 00070 200
(L LU L] 00000 0.0028 200
Institrte of Standards and Technology (NTST ) through Stama Scientific Limited
461 05191 0519 00 10031 200
Spectral Band Width of UUC: 15 nm 10003 0.599 00013 0.0033 2.00
1.9887 1,992 00067 ILOES 200
Sean Speed of UUC ¢ 200 nem/min 000 01000 D000 0028 200
w0 0.5523 0,552 [EEVEIE] 00030 2.00
Scan Interval of UUC ;. 01 mm, 1,089 1,080 D000 00030 2.0
i s = e 20391 2031 D] 00079 2.00
RTINS Piknete, TR, 00000 0,000 0.0000 0024 200
Wavelegh 0] o - €, 5601 i, 360 00001 031 2.0
L0512 1052 00008 00030 AL
15254 1922 0074 00079 2.0
FPRE-TOR-00 Rl 001120 PRE-TE-02 BA1| 111301
L 1
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Phans ; 486 (02 53 2054, Email : dgesen icesinfegmail com 3] Pheane 6 {12 554 1034, Ermail - dqesenicesinfe@gmel com HIpm .
REPORT OF CALIBRATION REPORT OF CALIBRATION
Certilicate No. - SF124008 Page 4 uf5 Certificate Mo, : SP22-008 Page Sof5
Wavelength Aceuracy :
Phatometric Accuracy : CRM: Values | UUC Reading | Carrection Uscertalnty | Coversge Dncior
Wavelength | CRMs Values | UUC Reading | Corrvetion Uncurtainty | Coverage Eacter () () o) {mm) i
{nm.y (Al (Ahs) {Abs) {Absh k 1172 2410 02 DIE 200
15 OO {.000 D000 @.00E0 2,00 17945 IR0 45 1% 100
0.7478 0.747 0008 00057 2,00 15T R] IETO 8] 018 00
257 0. CHI) 0,080 L0000 0,000 2,00 33406 3335 36 LN ] L0y
08686 10.865 L0036 0,059 2,00 36053 3600 093 [N 100
a3 0, 0H0 0,0 L0000 0,030 200 41859 4150 59 0lE P
02912 0,290 0012 0051 100 445.54 HES 44 [RE3 1
150 00000 0,000 01,0000 00050 200 453,66 4530 .66 g 2
.6ebdR 10,6440 0,045 00053 200 460,02 4395 (3] [ES 200
536,59 S36.0 0.5 [ES 200
637.98 [Pk DA% (-8 }3 200
a3l.38 4310 {1 o8 2.0
47230 4720 ] ol =1
iiy.a7 A150 04T o 200
32888 3285 03g 18 2.0
51317 37540 [R5 o1l 20
8335 S50 LS 020 200
684,410 4.0 040 [AF 21
741172 405 a2 (%013 24
4855 MRS oo IR 200
BT an7a o i 200
7028 q70.5 011 018 .00

Pl 38402 e 10112000
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CALIBRATION CERTIFICATE
HOMEMCLATURE : 1. atcenic Absomtion Spectrophatometer *agilant Techrologes”
Wodel AAZA0FS, Serlal Mo, MY13E&0001
2. Waorking standard solution “Inonganic Ventures™
MLkti Aratyte Custom Grada Solution, Lot No. P2-MEBSTS610
SUBMITTED BY : United Analyst and Engneering Consultant Co., Ld,
3 5 Lidomsukd], Sukhumit Rioad, Barmchak, Prakanong, Bangkok 10260

CALIBRATION PROCEDURE - 1. Performance Venfication of Atomic Absarption Spactrophatometer
{W-500-02-30)

2 Estirnation Uncertainty of Measurerment in Analytical Chermistry (GR-513)
REFEREMCE MATERIAL : Traceakle to MIST "Aglent Technetages”, “Cardo Erba”
Cedrmiurm Lot Ho. 0108047046, Cheomium Lot Moo 0106315818, Coppar Lok o, CLOTE0530, kon Lot Mo, 0100697564,
Lead Lot bo. 0108659473, fangarese Lot No. TIOPEZEA, Nickel Lot Mo, 0104978004, Tine Lot Ho 0100792297
CALIBRATION RANGE: 0020, 20,0.30,0.50,0.70 mgA 3t 228,68 am.Cd, 0100 20,0 30.0.50.0 70 g/l st 1575 ren,Cy,
050,100 30,050,070 gl 2t 5227 nen/Cu, D0 0.50,0.70,1.00 mg at 286.3 ren Fe 0.20,0 500, 70,100,150 el
at LN nmFh 0500100 30,0.50,6.70 med at 2795 nenMn, 0.10,0.30,0,50,0, 70,100 M at Z320 nmihd,
CL050.30.,0.30,0 50,0, 70 gl at 2039 nmZn
AMBIENT COMDITIONS : Temperature 22 °C Ralative humidty &) %

The Atomic Absorption  Spectrophotometer sat has been calbrated agakst
Reference Material fraceable to Nationsl Institute of Stancards and Technology [ NIST } by The analytical
Cherrestry Labaratory. The results are attached herewith,

Calibrated by ... 2, #?.‘4—__
{ M. Daral Srithongkurm )

Directar of Anwm Labwiraton,
Aef, Z0Z5265020400522001

Calibration Date : 3 February 2022
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1. Modse Level in term of standard deviation
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Elernent T cr Cui Fe Fh Nin Hi Zn
O0o0d | 00002 | aooor | ooooe | 0006 | 00001 | -0ooos | -pooor
booed | -nooos | o000 | eooo? | o000 | -oooos | mooor | o001
SO002 | Q00 DOOCE | 00000 | o001 | -Dooed | -nootz | aooos
00000 | Qo007 | oeooe? | ooom | oooos | oooe | oo | ooz
00001 Goeod | 90013 | oo | ooood | -boosn | oooos | oooe
LOeeo | -moood | 00005 | -oomi2 | -eooes | -ao007 | -oooos | -poo0e
OO000 | 00008 | o000y | 00002 | 00010 | -aooms | ooset | aoons
00000 | 00003 | ooels | 0001 | 90005 | -oooos | poooe | oons
Qo00a 10,0005 L0 -0.0004 Q0014 | -B000S | 00006 | <0000
Absorbance 00008 | Oe0nd | oo | 00006 | oeeos | eooos | o007 | oot
coees | -pooed | aoos | ocod | -togsos | 00008 | oooos | -poon
LoeoT | aomd | oood | oaeeer | 00001 | ooooo | 00000 | 0008
| Q0008 | ooood | oooos | -Goote | 00008 | ooceo | -pooos | aome
Qo1 o002 | O0005 | 00017 | 00006 | -Dooce | aoood | -oooos
00002 | Goolp | 00014 | 0w | -Doeto | a0 | ocone | -ooood
L0061 1001 90011 Q0005 | 0001 L0003 Q0008 | 00z
DODGE | 00015 | o0oos | oooto | 00011 | 00003 | ooooe | 0000
90015 | 00012 | pocos | oo | goo17 | -a00o1 | neoos | qomz
QL0005 noold [t 2.0002 QL0003 00001 =006 Q0010
00001 003 | 00003 | 00001 | -ocood | -noooz | -aeoan | -oceo
Ayerage Ahsorbanog G000 0000 0001 0000 0081 .00 0000
Stancard Dendatinn 00008 | oooos | oo |onooo? | aoms | ooom | oooos
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3. Trusness
2, Pracision
3.1 Aeading on wavelength- Cadmium{Cd) at 2288 nm.
Elerrant] Conc Absorbance Avg, [ 5D (SRS
; Abe Elernent | Standard Value of AM|  Readig Emor of Measurament | Eror of Measisement | Uncartainty
[
i (a1 gl imgll (7] gy
002 | 00070 0.0062 | 0.0065 | 000632 | 00070 | 00068 | 00070 | Cuanes | 0.0065 | 00060 fooe? | a000a] 578
0200 an1e -0 5.19 + 0004
cd 030 | 00952 | 00959 | 00951 | 00957 | c.ossz | 00950 | 0.0052 | 0.o0da | a.oess | ooses | ooes 0,005 049
P o 30060 0291 1018 i = 0,005
070 0223|0180 | 02203 | 02206 0 L2211 0.2196 | 0.2219 | 02301 | 0.71%4 | 0221 | 0001 T
: ) olos LTaan TR 025 i + 0012
010 | 0005 | 0L006S | 00097 | D.0L0S | 0.0006 | 0.0087 | 00098 | 00093 | a0 | ooosa | eotof oooos| 25
Cr | 030 | 00609 | 0080% | 00800 | 0.0316 | 0.0306] 00299 | cosaw | aozer | nosel | o | om0 ooeor zm 3.2 Reading on wavelength- Chromium (Cr) at 357.9 nm.
079 | D06SE | DOGET | L0664 | 00698 | 0.0654 | 00662 | 0ssa | 00s3a | 00626 | eoses |aoss | noout | Lo Elomant | standerd Value of M| Feading | Enor of Measiramant | Ermer of Measurement | Lncemaiy
005 | BO0BE) 00075 | W078 | 00075 | 00077 | 00081 | 0.0060 | 0.0075 | 00079 | 0.0076 | aooe 0003 3.26 Img/l) (el {mgl ) (T
Cu | 030 |00a17100915|0.0812) 00421 | 00424 | 00420 | 00023 | 00403 | 0.oa1e | 00015 | ooz oos| 147 51002 oo aom am 07
D70 00969 | 00945 | w7z | ooesT | o0set | nouse | 00961 | 0.0963] aese | aoerz| o.0ss] aosas] o ss o 13006 5298 a00s ™ L0z
B0 | Q0090 | 00105 | 00TE | O.006% | 000SL | 0.0093 | o009 | 0.009a| ao0es | aoes | poos| nom7| & n 7014 0635 0065 a47 L0
Far G50 | O0deZ | 040 ) 00464 | 00464 | (u0asT | a.0es2 | auoes? | anesd | oodes | oodss| 00e7 | noooa| ner
100 | O.CBET | b.oeie | 0.0510] 00892 | 0.0897 | 00873 | ooeez | ooses | ooess | ooava | onee| ooors| Las 3.3 Reading on wavelensth- Copper (Cu) &t 324.7 nm,
020 | GO0SL §0.0085 | 00088 § 00087 | QLO0E2 | 00094 | 00090 | 0.0087 | 00082 | 00090 0009 | Go0ia.| 4,99 | Elament | Standard value of FM|  Reading B of Measuremant | Emar of Messuraman Uncestainby
] 070 | 0.03221 00521 | 00524 ) 00318 | 00335 | 0oaes | poszr | noats | eosss | oasz1 | ooz oooor 2005 el (1) () THH ing/)
1.0 | 00653 | ouosas § 00565 | (oss | 0oesz | o067 | 00662 | nosss | 00857 00528 | D.0GE| 00008 | 128 20502 006 008 837 + 0004
L03 | 000ee | 0003 | 00097 | O.00RT | Geges | 0.0079 | 0.0096 | a.008s | o.m0sa | o.oms D.008) Q0007 | 755 Cu 13012 0295 0004 208 + 0010
M 030 |00s1s| DOS30) 00632 | 0.0633 | 0.0634 | 0.0628 ) 00590 | 00855 | aoean | o.oezs | coes | aooor! 108 Qe 0.500 -0.00% 125 & 00E
70 | 01366 | 01346 ) 016 | 01377 | 0.1386 ] 0.1586 | 0.1396 | 01580 | oare| 04382 | 138 | nooos | o
0.10 | DXLOE) CuO0GE ) OO0 | 30100 | 00001 | 00105 | o105 | oooss | ooose | ooz [aoa npoos| 5.2z
i 050 | 00OBE| 00489 | 00aBs% | 00895 | 00858 | 00450 | 00481 | 0092 | Doodss | ooaz | oo | cocee 00t
100 | 00976) 00979 | 00875 | 0992 | 00977 | 00873 | i%es | oovez | 0.008s | o0on2 | oooe | oosce 045 Continue 4/5
005 |9.0330]00349) 00340 00052 | 0.0337 | 0.0351 | 0.0309 | n.03as | 00390 | anses | ooss| sooas | 1ae INDUSTRIAL METROLOGY AMD TESTING SERVICE CENTRE
Zn | 030 |02es9f 00853 | 01628 | 01Ad2 | ST 1637 | 01650 | 00653 | 0 1454 ) 0657 | e aomzf az
070 | 03455] 067 | 3445 | 03430 | 0:3022 | 0.5994| 03437 | 03858 | 0 M35 | 03438 | 0.34a| oo oa7
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34 Reading on wavelength- ron (Fe) at 298.3 nm 3.7 Readirg on wavelength- Mickel (Mi) at 232.0 nm
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18 Reading on wavelength- Zinc {Zn) at 213.9 am.

it Stariard Valoe of i ..... e TErTE——— pr——| e - l R |

L it 1 | : 1
4 | 263 2 B £ DAL I 3
3.6 Reading on wavelength- Manganese (Mn) at 279.5 nm el | bnighubiiaik kbl T s VLTI 0
- -
rd Read| I e il v ¥
[ C 054 1 BWE = N Calitarated by,,..et i Approved by
5T | 31 ] 10197 h | (M. Danai Srithongkum) Frvivirs, Thigpaya Jarvés Fortune)
| a11 . 1z | Directar of Analytical CREmistry Laboratory

Calibratlon date : 3 February 2022
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Equipmant: Digktsl Trasmrernedsr it RTER [pH klaist]
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P RECAUBRATION
TISCH ) o

Environmental

Vel init | Wal. Final
Ruan im3} {m3)
1 1
Fl 3
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i | o | oA
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Far subsequent flow rate calodations:
Tandard Canditices
4815 7K RECALIBRATION

LS EPA recommeends snnisal 1 ecalbeation per 1938
40 Code of Federal Regulations Fan 50 to 51,
Appendix B i Far 50, Reference Method for the
Datanmiration of Suspended Particulsts Matted in
the Atrnaighere, 92,17, page 30,

wewrsnisch-gny.com
TOUL FREE: {RTT)263-T610
(FAX; (5134679000

Adrgas Specialy

Adrges US4, LLL

ey Ui Lamding Road
Clamanmirpn, Fid oRor-ono
=

Airgas

e

CERTIFICATE OF ANALYSIS

Grade of Product: EPA Protocol
Pt Nurmbes: EQINSEERDANR0 Faference Numbar  £2-401205018-1
Cylinder Numiber:  LL163324 Cyinder Volume: B34
Luboraory 134 - Rivarion [SAP) - N Cybedar Prassure 2215 PSIG
PGNP Mumber  B2018 Vihve Cutiet 880
Gas Code: WOLNDX, 502 BALN Certifcation Cte. ~ Sep 08, 2018

"Bma ity Promom 7 Amny g Ca=Armncr of G D8 Braen Sande (day ey

i BT DOIGG) SoRk L LN CErRcion K @il TR g The Creom e a L e

AT TR IR ORI TEATTn N PR P AR 0 T CAMPRDS FELIS A DR o
e

Carrmmnr parterres v uP
TR TR g i G gLy (e
sroEemre 18 e mee T ) corAceneE

ANALYTICAL RESIUTLTS

Compssrant Requeates Aesund Protocol Total Relative Asamy
Conoeniration Cancentraton Mwihos Lincariminty Dates

a2 5009 PR 56 1 PP (] wb 1 ars SET Toacmable DA IO, (DA
FTRIC ORIGE 5008 PP ST P L] v 1 MIST Tomesaile DA, (MO0 1
BULFS DD 80,03 FFA 0 B PP & b LI MK T Tomemable DR, 0a0da e
i THOGEN Haiarer

CALIBRATION STANDARDS
Type Laod N} Cylinder Diater
i iacecazy Coaazum W3 42 PP NITRIC DRIDENITRGOEN Jan 3T 20
e 1aen 041 EE 986 PPN NITROGEN DI COODE AR Jan 02 08T
s ToAI00104 TOS0w 5181 PPN NITROGE N DIDIDDEMNTROGEN an 0Y 020
NTRM lameaer EALDOAIME 08 PES SULFUR DIORDESTROGEN Api 1T 2034
Tea 3RV PN 6 ROM st e 6 et (a4 ALY il = s sy il 1 e

ANALYTICAL EQUIFMENT

i Model Analytical Principls Lt Ci

oot ST08 AN 100381 NO 6] g D6 2310
il 708 APV IOIET NOD R B TR
acoie 57D ARV VIIIE SO03 FTIR Jag 30 7018

Triad Dats Avallabls Upon Reguest
NOTES:POS 5218003805

Mot waghd. 2736 graves
Giross waight 17353 grams.

Thin calioration sid. has DOeN DerUfiad i SC0NTIENGE wih e May 2012 EPA Traceatdny P
Decamnee EPABIER- 11531 Al towting processes and man umrranty ook i P g
ES0NEC TIO2E and i Awgas 150 8001 2008 sed relile only o Aema idenliled on Bis os
are netdd to e MIST Tracnstss with totsl uncenanty as dewssed under Ansyboal
documet shal mol 0o remouoed i Rl s werlen aoer el of e e

TESTING CERT Na. J82.05

Page 7 of B35 HEHR1

TiSTR N [5-T |
Ly CALIBRATHIR

THATLAKI PSS TTIUTL OF SCTENTIFIC AN TECHRNOLOGIC AL RESEARCH (TISTR)

Request Na, 21-6310155 MTC No. EEL, BP. 13712464

CALIBRATION CERTIFICATE

Submined by - Insegred Research Comer Comparry Liniied
Acdibrens. + 123 Misas 2, T.Thasaom, & Srinsahaphote, Prochinbur 25140,
Calibrated &0 Electrical and Flectrosdc Standards Laborsory, Inid | s Testimg Sarvice Centre

Sai 1€, Bangpon Industrial Fstme, Sakhumvh R4, A Muang, Samwitprakan 10280
ImsErument Calibivsted Amblent Eisironment

Description Irsegrmingg Sovand Level Meter Temperitare HriEe by sl

Mansafctures ACD Relative Hamidity - (50 + 15)%
Pt 16226 Ausbicnt Pressare £ (10132541, 8)icPy
Serial Mo, + 10142

Microphone ; Type TOS2 No. 79842

Preamplifier o

Standards used

1. Band Pass Filier Stanford Reseanch Systerns SR 630 5N 2RTIL

1 Condenser Mucrophome BrielKjer 4180 575 2580871

3. Decade Anenumior Ando AL-203 SN 00464600

4, Famesion’ Arbigrary Wavelinm Generator Agilent 332204 SN MY 446042668,
5, Digsl Fanction Synthesinee NF Elecoroms Invimments OF- 1934 S8 | 2N07.
6. Dhigital Metimener Fluke 85204 S5 ARRS00T

7. Pisgkonphose Rios NC-T3 S/N (0407446

K. Measuring Amplifier Iiricl& K jmr 2636 SN 1537484

Daie of Receipt + 3 Dec, 2021

Date of Calibiration E0-11 Jan, 2022 /s

UL D00 e

LT 11 | S
CALBEA THIN 5857

THIATE AN SETTELUTE OF SCIENTIFIC AXD TECHNOLOGI AL RESEARTY (TISTRI
Reguest No, 21-6501 45 MTC N, EEL, BP, 111264
9, Power Amplifeer Brieliekjar 2708 87 1517650
10, Spenkor Tansery | jmaed, Grest Britsin Bngish Patent Ko, 21530,
11. Drignal Multimeter Agtleny 344601 A /N MY 4008550
12. Programenable Atierisior Temagaws TPA-3054 SN 1210

Calibration Frocedure

This instrument was calibenicd by wsing calibration procedures 5o CP-102-02 and CP-102-03, which
weore based o8 IEC #1672-) Dectroscountics - Sound Level Meters - P'art 3 : Periodic wests (2006), These calibeation
procedures wene relaiod 10 the elootrical and sooustic signal sis. The elecrical gl 103 win carmied out wigh the
direct mensurement method, The scousic sigml wst was performed in an anechoic room with the comparison
mecasureirnl methiad

at the Electrical aid Eleetrons: Sandar

This insirument has heer calibs agpaicen
Latwomasory {EELD, whisch are traceable ta the Imematsonal Symem of Uniss through the National Institute of
Metrobagy {Thadland),

The infomaaibon on actual readisg is atached herewith and the unceriningy limits guoted refer 1 the
e values oely.

The reporied cxpanded uncénainty is based upon a sandard uncensnty multipled by 8 covirage ficior

k=2, peoviding a level of confidende of sppranimaely $5%

Dane af Calibration LE-1 1 lan. 2023 2/

PR T 0T flgse

Fand Ofce

amp

i
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THARLAND TRSETTUTE OF SCIERTIFC AND TECHNOLDGICAL RESEARCH (TRSTRY
Hequest Mo, 216500155 MTC Na. EEL BP, 131264

1, Ahsolate Sensitiviey

Reference Ursit Unader Test Toleranee
Acoislic Sigaal Measured Valoe (dif) Devistion| Uncertainty | Limit Class 2
(B} Betan: adjas Adfter adgut [ty i =dB) {=dil)
11397 114.4 1144 g LE 14
sabe: The oxicmal ¢aliwarion adjusement was firsily performed. The mieiral caliwation adjusement
s then comgileted of the display of 1139 dB,
1. Self-generated neise
L1 Normal tesi
Mlessured value & incermainny
Ry 1+l
22 010
1.2 The micrepbone ol the sound lovel meter was replaced by shoctrical signal input device
Frequency | Messend Valwe | Uncorssbniy
Weighting ] ()
A-Weighiing 154 010
C-Weghting 2046 L8]
[Flat .5 (8 ]
Dt of Calibration 1 111 fam, 2022
Ametaey e Faagu U et e ail ..-u o
Vot (ficn OfficeLaoratory

i s 8 Tanbaoes Mhiione v Rrmpros Fhcrg Luig
i 2000, Teadand

Rargnn et by

5. Sulthyrved Aosd 19 Pluitasrpemtes Sl Chata s, lergch (G
b LI Thalaee  Thghan
e 118, 114 Tl
Fain. bl
Eomul | &

B0 250 10 et

i

Eomal - TR

# 111 WaRITE s i 2

Request Na. 21-6301153

T8 TS RS

TIMETA  caumaTion o

THAB_ANE} INSTTTLITE OF SCEENTIFN AND TECHNIMO0ICAL RESEARUT TIHIR

MTC No. EEL BP, 131264

v i, Ayrpton ko Ly, fon 10
ard LEL30, Thtlard

[l abaratory

i

Tt arryaaien 10081 Thatasd
780 o, LIS

¥
it

9 112050 et A

1. Acuustical signal test of froqu
Dieviaiion Fiim R oane
Fregquency Uncertainiy |  Tebernnos Limit
112} iz e Mo s
&
(IR} ) (+dB) a2 (28
124 03 ol (1] 0.40 20
1000 o 47 a7 Al 14
4000 04 04 42 4 36
4, Electrical signal test of frequency weightings
= [levistion from resposst cufve i Linsd |
il Acwoghting | C-weighting Flat
! {an} () (o) (+dB) Class I {+d081)

5 ol 01 ol 020 15

28 ol [+ 0.2 a.20 20

250 ol a1 o 1.20 e

500 (] a0 ] 030 19

| 000 an 0o an 0 14
2000 02 i (8] 0.20 14
4000 a3 42 (%] 020 16
B 0 L3 <l -1 630 X

B 4i8n
ok i g

TR WTTO0E B i

e [, raraubl, far ik 50900

11T | g
CALIMLATHIN (8177

THAILAND PSSTITUTE OF SCIENTIRG AND TECHNOLOGICAL RESEARCH (TISTR)

Request No, 21-650155 MTC No. EEL. BP. 1371264

% Frequency and timse welghtiogs of | Kis
5.1 Freguency welghtings o | kx
Frogoeney Measured Dievinted Value Uncesiainty | Tolerames Limits
Wieighting Value (4B} (dB} {2} Class 2 {+dB)
A-weighting e 0.0 0.20 0.4
Coweighting 540 0.0 020 04
Flat a0 0o a2 o4
|
5.2 Time weightings st | kHz |
Erequensy Meuured ewiato Vil Unconainty | Tolersnce Limits
Wesghimy Vil (db 1 (a8 L+di} Class 3 L+dB)
Fast 940 (1] 020 03
Slow W ] 020 03
Leg a0 0o 0.20 LE]
& Level linsarlty um the reference kevel ramge
Asticipated Meanred Idevinted Value Uneestainty | Tolerance Limits
Walae (diB) Walue (1) (dBy i+dl) Class 2 {-+dB )
12 1120 oo 030 1.4
121 1210 o0 3 14
120 1200 o 0. 14
1% 190 ai 0,30 14
14 138 -l 0.0 14
1 (L] 01 0. 14
Dt of Calftention 10411 Jan, 2022 —_— - S5iK A
L MATE O S
e OFcn DffcedLabor sty

35 bk 3 Tt Kbiors W Serphon KHiony Ly ey o, Cand risk, Barepnk D0

Regwest No. 21-64/0155

THALAND DETITUTE OF SCTENTWEC AN TECHNCHOGICAL RESEAR 1 (TESTR )

. Level linearity sn the reference bevel range (cont.}

MTC N, EEL BP, 111264

Bupem oty Tred Py s | s e pubile by

. o v Ao Kord Luary

e wiktn vy ¥

i wa vt

e Labowiony
s 1L eragron waunina

[_ Amticipated Meamres Dievinted Value Uneertamty Tolerance Limits

Vake (T8 Vialue (dB) (i) ] Class 2 (483
104 e al 030 14
9 a0 oo 030 14
) 0 o 0.30 14
w L) -0, 030 1.4
4 B0 (1] o 14
w 189 ALl 0.30 14
™ 40 ] [50] 14
L L] (] 030 14
54 3.8 0.2 o.M 14
5 554 02 030 L4
54 19 41 030 14
o 88 42 030 14
44 419 al 030 4
9 IRE 402 030 14
i 3139 Al 0.0 14
53 330 oo LE ] 14
EE! 120 00 0.30 L4
1 3.0 0o 030 14
3 .4 (1] 030 1.4

it of Calibration  ; 10:)1 Jam, 2021

i 13100, Thastarad
= TP 112030 et 5
T s s
Rt e I Hiehsbe ey T i M1 rrsiragEak o
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TTETR CALBILATION 31
THAILANIY ISSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL BESEARCH (TISTE)

Hequesi Na. 21-6801 55 MTC No. EEL. BP. 13/1264

Tokererse Lissits
Rangc Clam 2
(dR} IdAy (a8} [+dR) (B}
40130 125 125.0 00 030 i4
W-120 1" 1150 00 030 14
20-110 108 105.0 L 050 14
20-100 L o850 0.0 0.3 14
20-50 s ] al 030 s
20-80 75 ThD 4.1 030 14
K. Tome hurst response
Time: Tonchurst | Messured | Deviated Tobtrence Lintits
Welghting| Durstion, T | Valse | Vahe Clais 2
{mat idB} [El] (B} (B}
W) 1157 43 0.2 +.3
Fasi 2 987 3 020 #1328
0.24 9.5 o4 (1] <1853
200 X} .1 020 13
i 2 9.9 Al 020 H.% 43
Xl 1101 ol am £
SEL 2 L 0.1 w20 +13 24
(hL] ([ oy 0.0 v1.B =53

7i8q

o i i wr of THTH

P T S R 8

Faiad Okl b L

38 M § Tt W
Tharwest Parurrthan

e Al g U
120, Thaiaed

Ao Husry, Chargwal Sarmpsiaar

Tt 18 ETEE0 met, 113, D Tol. 84 130 e, SDUW, STES SILY
i b, [0 B

i-mpd | TPy o Py

ol LRI o et s

iyt oo, Chatactuk, Senges, [0

AL ITRA TN mar?
THARLANE INSTITUTE 0 SCENTIFIC AND TECHNCLUOGI AL REREARCH (TIETRD

Raquest Na. 21650155 EPC M. EEL. BP. 111364

B, Peak O sownd level

e o e i Asticipeted lengirtd Dhewiated valee | Lincormingy Tiserence limin

it s (D) valoe (0] (B (i) Class 2 (48]
Comiplese cycle 1254 1287 03 020 i
Psitive bl cycle 1244 1242 42 o2 Lo
Nogaiive balfcycle | 1244 1242 22 hucad i

10 Overinmi indication
Memsured value (458) Doviamdvates | Dnosiainty | Toerusos Linis
Positive Negaive
P e — (B (+dH) Clam I {=dBh
1332 132 o s =

(Mr, Pamys Phasingsii}

(M. Tawilkint Easnismam ) Electrical and Elecironic Sandards Labaratory
Date of Calibration ~  10-11 Jar, 2022 Industrisl Metrology und Testing Service Centre
Dt of use 112 Jam, 2022 Ref : 20012641 20405014004

wemree o TiETh

A AT B Pl
Faat Office OfficesLahonatony ik
55 84 § b Wiy e Ampnoe KHy Ly L i AN T, TRt e, R |0
o Fatthurresans 12199, Phsitard Tl
i O B TR LT et 3210, AN ARY
o B,
[l - rrg i s segeher o i)

NSC-TISEVH (793t

TITISTR CALHNLATICR; 13

| THAILANE INSTITUTE OF SCIENTEIC AND TECHNOUOGICAL EESLARCH (TISTR)

Requesi No, 21650155 MTC Ne. EEL. BP. | 711264
| CALIBRATION CERTIFICATE
Submitted by | Iniegraied Rescarch Centes Company Limited,
Adddres + 122 Moa 2, T.Thasoors, A Ssimakaphote, Prachinburi 13140
Calibrated st :mmzhmwm.mmﬂtuqmnvm
503 1€, Bangpoo Induserial Extats, Sukluimvit R, AMusng. Samutpeakan (0240,
Imstrument Calibraced - Ambient Envlbronment
Dheseripeian + Sound Level Meer Temperature HHES L o
Meralhciune Diefs £XH M Relative Humidity : {3g ; %
I'.-Imkl * HE 2100 Astiblend Fressare (100,325 5) kit
Serial No, 110842479
licrophans Type UC-52 Ko | 12674
Presmplsfier 5 Dvhin Type HD2DI0PNEZ Mo, | 1001018
Standarts nved ;

|, Band Prss Filter Standurd Hescarch Sysican SR 650 5N 2T
2 Coadenser Microphone BrichkKjmr 4180 S/ 2889571
3. Decade Atsermmor Ando AL-208 SN (04646032,
4. Function Arhsitrry Wavelurm Cienemtos Agilent I3IN0A SN MY 4042668,
5. Digiml F unction Synehesizes NF Flocironic Imwtrurmeeries DF-| §3A S0 122037,
0. Diggital Multimeter Fluke 85204 SN 4585007,
7. Pisteegphone Rion NC-72 8% 00402446,
&, Mrasaring Amplifier Hrbedickjmr 3636 5/N 1137484,

Date sf Recript 3 Dex, 721
Diwie of Calibration | 17 Jan, 2023
[
A e et e e 0 b Ot et Y .y
FRASL AT 0

et PP

b M 3 Tirmton Mo b, A #hicry Ly,
Tl Pasturitan LIL3, Thatard

ol (0 25TT 9000

fa

[

W ILE1- 30 ek 500, 530 4317
&g
ol mmdd gty o th

SAC-TISLTIS | PO
LA T G

MTETR

THAILASD (NSTITUTE OF SCIENTIFIC ANy TECHNMGLOGIC AL KESEARCH (T]576)

Request Na. 21630055

MTC No. EEL. BP, 1771284
¥ Poweer Amplificr BrietKjier 2708 S8 1517650
10, Speaker Tanmay Limined, Grest Britam British Paicot No. 215300,
i TD,JMWIMWMMSNM?MW!SW |
12. Programmable Afletiuator Tamagmws TPA-3034 SN 242

Calibratien Frocedure :

This was cality

by wring calibrm dures s CP=102-02 and CF- L2400, which
23 Ehw-mmu--lm-m!:?ﬂm tests (2006, These calibeutios
prescedures were relsiod m&wmmwwﬁ%dﬂnwm“mm

00 Mmeasanememt meftixd The aeoustic sigead st mnufmmﬂ-nmmmhm
l““-ﬂlmhud.

‘ were based on [ELC 6187

nnurumnhhmwmmmnh&m—lmsw-
Laborssary {EEL ), which are uhﬂhnhthrmurUmnw&Nmml |ssditasie af
Metrology { Thailund],

The infiarrnation o scral neading is atlached horewith and ife emcertuingy limsts quoled refer o the
mewsired valees only,

The repuanad expaided macertainty is bused upon n stardand uncensanty muligplicd by & caverage faciee
k=2, providing a lavel of confidence of approcimaicly 95%

Date of Calibrution - |7 Jg, 2007
3
28
S ariitieg the BREr T e sl
PRUBLMT
S LMTC 003 e

51§ T st Ao Koy Ly

" syt fd [t i 1
Chrargwt Pathurrorars 12105 Thadlasd i ey CHME

Tesd. L0 1 T WD

Mt KO3, 08, AT

N

vl | P v iisty o e




CALIRIA TIG K157
THAILANE INSTITUTE OF SCHNTIVIC AND TECHNGLOGCAL RESEARCY (TISTH)
Hequest o, 21650033

MITC Ne. EEL, BP. 171264

1. Absslute Semsitivity
Reference Unit Under Test Tolerance
Acumsric Signal Mewsured Value (dB) Devigtion | Uncersainty | Limii Claia 2
) Before sljust | Afber adjum dly (B8] =dmi |
Q’“ T 1138 m 030 |_—r
Note: The exicrnal 1 w firsdy pest d. The el culibranion sdjy

L o e E R A T pe—

Heac (Pfce

55 W 3 Tamiton
Charuat Path miy
o
s

g 1 1 Wit b e |

T 2

w-ﬂmmwmlﬂmﬂ 140 an,

2. Self-generatrd milic
L1 Nermal test

Measurod valse Unestaingy

(dB) L=dB}

4.5 .10

ummmtm.-im-.mu.wwmmmm

Frequeeney | Measured Vaduel Uncertainty
Weighting ) (B ]
AWeighting 195 010
- Weighting 2 010
Fla 73 o1t

Date of Callirmtlan | 17 Jam, 3037

Fld B AT 002 e A
O
138 Mgt it Mami, Thatucts, Sarps. N5,
Thadiard
Ted. (s &
Ea ]

150wt 21N, SRR A2

- RSC-TINN T 292
TITETA CALESEATION o7
THAILAND INSTITLTE OF SC M TR AN TECHSOLOGICAL RESEARCH (TISTR)

Request %o, 21-h80055 MTC New EEL, BP, 171264

3, Acvwstical skgnal tesd of frequency welghlings

I_ Devidition from nesponse carve
Frequency Uncertaingy Tulersmee Limit
A-weighting | C-weighting Flat
i (8} {desy (B} {dtt) Class 2 {+ct)
BL] o3 k] 02 040 5 |
-] 0.8 03 A8 .40 14
A Do 01 a0 -l 04 34 _I
4 tmmmnlm%
Dhevianon from resgumig curve
Froqueney L ¥ Toleraee Limits
Aweighting | Coweighiing ™
- dB) ) (L {adiy Class 2 ()
] ol 0,1 0l 0z L8
123 ol og 0l 5] 0
28 iLi i i1 (1511 (K3
Sy (1] g Hh] 020 9
1000 o0 oo L% [ B ] [E])
2 0 4.1 11 L] (] 24
400 o0 2 04 09.20 LF
£ O L] ol a5 o 14
Unte of Callbrasios ;17 Jan. 222 4/

Sl LT T A et Firane e i)

AN HI0-3) wt
Frne, (40 0 35T

ik,

Roipurst a 216540

IEE]

. Froguenvy nnd time wetghtings ai 1 kHz

THAILANTS INETITUTE OF 50 1ENTINH AND TECHSCOLOGICAL KESEAMCI i TISTRI

5.1 Frequeney weightings at 1 kiy

; NSCLTISHTIS 3
TIMETR o miaTioms aes

MTC Mo, EEL BP. |71 264

Frequency Meusured Deviated Value Uncernainiy Tolerance [ lmies
Weighting Vahae (£ () (£ 1] Class 2 (+dB)
A-weighiing S0 L] 030 04
Cowoighting w0 0o (1] [T
Flat 940 on ] 0a
e
| 5.2 Tlme wekghtimgs at | kily
| Frequency Measiresd Iheviated Vilug Unenainty Toleranee Lims,
Weghing Vabue (48) (di) [ Class 2 2B
Fasi w0 o {1 ] L'k}
| Sl S0 0k 0.20 LE]
Leg w0 ] 020 0.3
6. Lavel linearity om the reference level range
Andicipetes) Menzured Deesiianad Vil Uncenaiiy Tolerance |imin
Ve (It} Valie {dH) IdB} LET ] Class 2 (40}
120 1oe ol 0.3 14
e [EL R ad 030 4 |
14 Hag no 030 [
1% 1.0 o E ] L4 |
104 1460 LY ax 1.4
L Lt E | 030 4
(=] Lot oo 0.30 14
L] LA 4 0.3 L4
B R0 L) 03 4
Date of Calibration | |7 fan. 2027 Ll

et Roamt, Chhalhs P, Rigics {093

W L3100 mee S208, A0 Sy

; RTINS | 309
TFITSTA

LB TICH
THALLAN INETITUTE OF SCIENTIFR AND TIC PR HC A, MESEARCH (TISTHS

Reguest Mo, 21-630155 MTC Mo, FEL. BF. §7/1264

6, Level limearity on the referemoe bevel range jcont.}

Antigipated Mlensured Drevimicd Value Urcentaingy Tolierance it
Walue (dB} Viadug (d1) (s {=dB) s 2 {48
™ o o 0% 14
k! At 0.1 0 [E]
L2 Lot A B30 ]
L] LEL] =Ll 030 L4
L1 59 L1 030 14
a4 519 0,1 o3 i4
4 489 Al 030 I4
&4 439 1 k3o I4
L] akn [ 030 14
| 2 419 41 0.4 14
a0 410 oo RN 4
&0 kL] ALl LR L4
» L1 Al LE] L4
Diats of Calibention 17 fas, 2007 L
— — o ] |
ye e seramcs o TISTR

BBiliiang e Reprr i e s put

FRLEL AT 02 sy 4
Hauct Offipn

ol . haaom, farshce {3

. A oy |y,
LI, Thadlaed

ST -0 ear. 210 A, 21
- i 3P S
o Lt et o ot
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CALMBATHON 87

FHAILAND INRTITUTH OF SCIENTIFIC ASD TECHNOL D:]I'ALJI.L‘!MIH'H"hI:l - R — i .
Request No,  21-880155 T B
3 MTC No, EEL BP. [71264 I R 1T
7. Level lmesrlity imchiding the level range contrel | 2 - o
- Wamiber of cycles 1
e ¥ in Articipaied Mewsured
- I - - e = Dierviaed vabse Uncerningy | Tolerence limits
. "‘"\ : ” ’:’::‘" ﬂ':l':"“’w S m::.z | sl signal value (48} value (0B} (B} (+dB) Clnga 2 (B
- > EedBh
el {dR) Ty |=dH i —r vk = e
b =ulid} . =2 =
= o e s g 7 Posieive half cvele 1244 1342 0.3 020
7 — 4
50-1% 1 5 ol o = | Neguiive half cyele 134, 1342 42 020 14
A=120 i1y sg L} 03 La Overload lmdicat
Mi1lm s HEG L) 036 14 3 =
2100 o5 Wy Aol 0. 14 | : — iaed value Uncerainey clerae |
Posative MNugative vt : L Haty
T one-hall eyele wre-half cvels (dEky i Class 2 (+dB)
Time Toncbunt | Messared | Devissnd wlerence Limiag 2 e = e u_ |
5 Utedrtai
Welghting| Dursiom, Th Value Vialue o Class 2 ‘
{ms) (4B} (4B (+dB) (48)
200 1159 ALl 0.2 *13
Foret 2 VEE 4.2 0.20 R = | B
023 .. A 0.3 . 1] LB 53 o e »
200 14
o 02 .20 £13 ]D '”"‘f'f‘gmi
2 B9& =0 020 +1.3: 43 Y
00 10 oo 5. 1] =13 e I '3 miw
SE1 1 ET al 020 Nithant 1 i
<5
— = i == l.lnﬂulmwlumlm.-,
2
(e, Winnwat Supanich) Indusirial Metrology
anid Testing Service Centre
Dste ol L aliby 7 0
rathum 17 Jam, 2022 Rl 20112841 20005038007
Drate of lasue 17 Jun, 2022
Diute of Cullbration - 17 Jan. 3023 148 —— o ‘
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TIHAILAKD PRSTITUTE OF SCIENTIFEC ANDH TECHPOLCGIC AL BESEARCH ITISTI) THARLAND BSTITUTE OF SCTENTIFR AND TECINOLOGC AL RESEARCH (TITE)

Roquest Na. 21650133 MTC No. EEL. 3P 21/1264 Roquest Ne. 21650155 MTC No EEL. BP, 2171264

¥, Power Amplificr Biracki jor 2706 SN 1517650,
18, Speaker Tannoy Limiied, Great Britain Baitish Paioni No, 215040,
11, Digiead Multimeter Agilent 14401 A SN MY 2HNS36,

CALIBRATION CERTIFICATE

B A Rescaeh Cerer Company Limited 12, Py A Tamagawa TPA-303A SN 2212

Adiress {122 Moo 2, T.Thatoom, ASrimabaphote, Prachinburi 25140,
Calibrated st Floctrical and Elecironic 1 o lingy' amd Teostimg Service Cenre. Calibration Procedure ©

i 1C, Bangpoo Industrial Extate, Sukbumyin B4, A Msang. Samsaprakan 10280 This insseencen was caldbwated by wsing calibration procedures no CP- 10202 and CP-102-03, which
Anstrament Calibrated : Amblent Envirnament wore based o 1EC 61672-3 Elkctroscossaics - Sound Level Meters - Part 3 ¢ Periodic tesis (2006), These caliboation
Description | Integrating Sound Lavel Meter T emperstune N procedures were relutod 1o e ehectrical and acouste signal tests. The elecirical signal st was carmed ool with the
Manufacterer | ACO Relanve Homidity {90+ 15)% direct mesmiremers muthod The scoustic signal st was perfonmed im an anechoss room with gho comparison
Modet | 6236 Ambient Pressare  {101,325+1 51 kPa measurrment methed.
Serial Mo, L 19N Thin inssramen lims hoen calibwatea against sindards maininined i the Ebectrical and Flectronic Standards
Microphane  : Type TOSINR N T304 Laboemtory (EEL), which ase traceatibe s the Imernasional Sysiem of Unis throagh the Matiooal Inssitube of
Preamplifier - Metrology { Thailand),
Standarts used | The infiemation on scwal reading 15 simched herewith and the wnceriainty limms guoied refer to the

1. Bamd Pass Filier Sianforsd Resestch Systems S8 630 55 287|2 measured values onky.

2, Condenser Microphons Biriehlk Kjmr 41 R0 5% 2889571, Tt peparted expanded uscertsmty s hased spon o samdand unceraingy wtiplied by a covemge facior

3. Ducade Attenuator Ando AL-H15 SN 00464602, k=2, providing a level of of 95%,

4_ Function’ Arbitrary Waveform Generator A gilens 132200 S/ MY44042668,

5. DHigitul Functiom Synthesizer NI Eleczronie nstruments DF-193A SN 122037,

& Dvigital Muhtimeter Fluke BSNIA SN 4083007,

7. Pissanphoss Rios NC-72 SN 00403446,

B. Menmming Amplifior BraclkKpor 2636 S0 1317684,
Date of Receipt +3 Dec. 2021
Date of Calibragion | 10+] | Jan. 3122 I8

T | | Date of Calibrution - 16-11 Jun, 2022
ity L e s R At wry thew Smpiy
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AL I A IO 8807

THAILAND INSTITUTE (OF SCIENTIFIC AND TTOHNLUKCAL RESEARCH (TISTRS

Beguaest Na. 2150155 MTC No. EEL BP. 2171264
1. Abrsalute Sensitivley
Referenoe Unit Uinder Test Toleennce
Acousisc Signal Mleasunsd Value (dE) Deviation | Uncertaingy | Limit Class 2
(AR} Before adjwst | After adjust 1B} LedB) (4dB)
111586 [LEY] [EEEH] oo @30 L4
Note: [ exrernal cabh was fimily The internal ealibrstion adpustmens
was ihen eompleied o the display of 1153 4B,
L Sebi-penerated nolee
L1 Normal besi
Mdeamared value Uncemabny
(i 1 =il8E)
1658 0.10

L2 The microphane of the sound level meter was replaced by clectrical signal inpat device

Frequency  |Mewsured Valoel  Uincertainty
Weighting (i) [ )
A-Weighting 148 aie
CWeighting il 10
Flai 257 LR 1]
Date of Calibration : 10-1 | Jan, 2022 3 g

g Ty 1 MR T

AL IRBA I Y7

THAILAND BRSTITUTE (OF SCIENTIFIC AND TROWNOLOGE: AL RESEARCH (TISTR)

Request No.  21-6510155 MTC Ne. EEL. BP. 21/1264
3. Avoustical signal test of Froquency welghtings
Frogquency ISV e gt i u , Tobermece Limits
i A-weighting | C-wesghiing Flat
(] ) (B} () Chas 2 {+dB)

128 0.2 ol 0l a4 10

1000 ag ar a1 [ 14
4000 4l al a3 .40 36

4 Elecirical signal et of frequency weightings
Freaqueicy Tovison Pt ssprss it u Tolernoe Limits
o Awvighling | CU-woighting Fls
1] (B} (4B} {adut) Class 2 [+dB)

&3 02 ol ol 020 21

125 an al ol 0.0 20

il ] (] oo no 0o (K]

00 oo 0o oo 00 19

I ng 0o o 0.0 14
2000 a2 o0 i 0.0 18
4000 s EE] (1] 0.10 6
B0 4 s A 020 56

Dok

TITETR CALIBRATION 0057

THAILAKD INSTITUTE OF SCTENTEFK AR TECHSOLOGIC AL RESEARCH (TISTR)

Request No. 21650155 MITC Mo, EEL BP, 2071264
& Frequency and iime weighilmgs o1 | kHe
5.1 Froquency weightings at | kitz
Frequency Messured Deviated Value Uncertainty | Taberance L insits
Weighting Vialue {dB) (s} {2dB) Class 3 (148
A-weighti 4.0 o 020 04
Cweighting S0 LY 00 4
Flal 8.1 0l %] 04
5.2 Time weightings at | kitz
Frequency Mensured Dieviated Vahse Uncertainty | Tolorance Linsits
Weighting Walug (B} (dB) (=dB) Clams 2 (+dB
Fast B0 o (120 03
Slow LD o6 020 5]
Ley w0 L k) L8]
. Level linearity an the reference level range
Arsicipated AMeasured Devinted Value Unceriainty | Talerance Linits
Value (dB) Vialue (dB} (dB} (=B} Class 2 (+dB)
122 122 ol 030 14
12 121.1 ol 00 14
120 1200 og 030 14
119 180 LT 030 14
114 140 LT 03 14
" 1R al 030 14
14 1540 ag (=] 14
W [T 0g 030 14

Pk BT (e e
TR By OfFce

oo A L, 98 PPl orguituin P, < Pasko i, Rvghcn 79601

sl Fra

3t ATHR, 138 TP

i e #

P -TTaE- TR 1 s
CALITRATION Y7

TITETR

THAZLAND INSTITUTE OF SCIENTIFIC AND TECHSOLOGIC AL RESEARCH (TISTI

Request Mo, 21-6570155 MTC Ne. EEL. BP. 2171264
. Level linesrity an (he reference level range (oont§
Anwicipaied Menvared Dievisted Vs Usiceriainty Telernnce Limits
Value {dH} Wil Gl (alER} (=B} Chass 2 (+41)
[ 40 an 030 14
s 90 o 0.30 14
& Lk A1 .30 14
bl RS A1 .30 14
% 42 02 .30 14
& 2 o2 030 14
4 &l ol .30 14
™ 5.0 a0 .30 ]
54 =40 [i5 ] .50 14
aw 4.1 LA a.30 14
44 44 ol a.30 4
1% wa L] a3 ]
34 2 [+ 030 14
n 32 02 o.M 14
12 323 03 030 i
3 ns 03 oM 14
30 ENT 4 o.M 1
Date of Calibration . 10-]] Jas 2022 6/8 ¢
? T T T SR L

LTS Rt
Cffica

Faod 1665 0 TN #1485
feironif Eomsl | MEgANe 0 o
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THAILASI INSTITUTE OF SCTENTIFI AST TECHSOLOGICAL RESEARCH (TISTRI

il AEINTS MITC N, EEL. BP. 20171264
T. Level lineariity inchuding the level rumge conirol
) Measured | Dievianed [Tolerence L imiy
Anticipased l.I .
Hange Value Value | Walue Class 2
(iEB) il By {+dB)y (+dB)
S0-130 125 1251 €1 0.30 4
30-120 115 115.0 @l 0.0 14
He110 105 5.0 1] 030 14
100 95 a0 (1] .30 14
20-900 L] H3.0 L 30 L4
2080 14 75.0 0.0 030 L4
. Tume harst respsise
Tiene Toncharst | Measared | Deviated [Tolerencs Limin
Unoertaimy
Weighting] Duration, Th | Value | Walue Class 2
{mm) (dB) {48 (i) ()
200 157 <03 (L1} 413
Fast 2 G 42 020 Y28
0.25 L %] -1.7 o +1E -5
200 1A 02 0,20 413
Sl
2 BE 0.2 0,20 +1.% 53
200 1099 41 (k] «13
sl 3 W oo 020 LY -28
025 B Rt 0.20 1853
Date of Calibration : 10-11 Jan. 2022 L
S p—
ok rfior, parrveson & A bom T e of (1
PR WTC 0T By &
oL aboratoy OMce

s Wk i Arghoe iy Luas, 5
s LI Pratad

e bckatrial Extale, bk
Arvtm Wi, Chaymuis Samct
24 s TIA, 1A

Thafimd

Vit P a7 1

1 vyt ], Chahachad, Baraieok [0

PITETA

CALHIRATIN 3T

THAILASTF INSTITLTE OF SCINTIFI AND TECHNGLOGIC AL EESEARCH (TISTR)

Request Mo, 20-65055 MTC Ne. EEL. BP, 21/1264
. Peak C somnd bevel
Mumber of cveles bin | Anbicgated Messared | Devisted value | Uncortminty | Tolerence Fmits
184 vigmal value (1) valae (i) () {+dB) Class 2 (+dB)
Comgplese cyele 1254 1256 [T} (5] 24
Positive half cycle 1244 143 41 0 14
e 1244 1343 @i o L4
11, (herinad mdication
Memsured value (dH)
Devized value Uncenuiary | Tokmmnee Limis
Poastivr Megazive
one-half cpcle ome-hali cyeke (B i+dB} Clnsa 1 {2:dB)
133.1 135 an 30 K]

(M. Tewikis lesmssiican)
Datw of Calibration  © 1011 Jan. 2002
£ 12 Jam. 2022

Ebectrical and Electranks Standurds Laboratory
Tmdusirial Metrslogy snd Testing Service Centre
Ref: 20012641 20305034007

Dade of bssue

A BT 015 R

CAfea/Labaratary O

5o 0C. Margisis wtubvial £ iy, 308 i ¥ A, CFatacih, Amryacn S
Bargboe Moy, it S ST

LA ot 1-50 el SH1W, 5238,

T 1842
Fomasd < it

THAILAND BSSTITUTE {0 SCBENTIFIC AND TECHNOLOGK AL RESEARCH (TESTRE

Request No. 20650138

MTC Ne, EEL. BP. 1001264
CALIBRATION CERTIFICATE
Suhmitbed by + Integrated Mesearch Conler Company Lusiied,
Addddress $122 Moo 2 T Thatiom A Srimahaphoie Prachinburi 25140,
Calsbrnied ai : Electrical and Elactronic |abomicey. | g gy wnd T esting Service Cenere,
 Sod 1, Bangpoo ndustrisd Fstate, Sukdumyii ., Muang, Samuipeaken | G250,
nstrument Calibraied Ambint Envirsnment
Decripeion + Sound Caldbrisar Temperamn HrES
Manufactures ACD Relairve Humisdity < (50 # 155%
Mol 121 Ambient Preseure (101,325 & 15000 kPy
Seral Na. H L
Standards used : |, Digital Function Symihesizer NF Electronic DF-155A S5 122007,

2 Meswuring Amplifier BruelMeK, jaer 7636 5 1517484

1. Pro i Tamagawa TFA-300A SN OF 2714,

4. Digial Multimeter Agiterst 334004 5N MY-8305550,

3. Pressure Tramsminer Vaisals PFTB202AD SN TOG5000]

6. Ascdio Aslyzer Keithiey X115-P S/ 4106495,

7. Condenser Macnophone Braelf K jser 4180 S THE98TL
Calitiration Procedire: CF- 1000 sl i IEC 60602 3003, The s prossiies level penermted by soind
calibrator under 1651 iall be meamimed by sandard mizrophone using 1m insen wiktags bechnsque.

This instrumeist has been calihrated agaisst standards maimsincd at Flecircal and Elccimnic Standasis
Laburatary (EEL), which are iracenble o the liemazional System of Units. theosgh the Mational Instuie of
Metrology | Thailasd).

The imformmanion o achul reasling is sttached herewith and the uncenainty limits quobed refies o the
measmred valises only,
Dhate of Recript
Ihate of Calibration

3 Dec. 3021
IS Des. 021
1

The

s Ll S L e e

(8001 00 3577 W00
ol motpamngrmans (v fh WeERAE wave AN 8 11

PRABL LT 500 R

L Pranonynrin Fosed, Chaturtas, Hsgas 10900,

TITISTR

THAILARD INETITUTE OF SCIHNTIFIC AN TRCWSLOGIC AL RESEARDM TISTRI

Hegquest No. 20-pA01E5 MTC Mo EEL BP. 1101264
The repaned expanded wncerianty is based upos a susdird uncerinty multiplicd by & coverage
Bactor k = 2, providing s level of confidents of approximasely 95%
Naminal Output of Unit Usder Test = %4 dB re 20pPa st 1000 1e
Acnmistlc Dwtpul in d8 re 201Ps, Corrected 1o Reference Conditiens: 105325 ks, 230 “C snd 80 YKL
1, Saund Pressure Livel
Standard Microphone | Messased Sound Prosure | Dieviated vabee | Uncenainty Tolerance limi
Type Level (@) (B} [] IECRISI2003 Class |
12 inch Bruel&Kjaer 4180 a142 08 =m0 40,40 8
2. Freqmeney
Standand Micronk Freque Deviabed value | Uncersmniy Talemnee lins
Type {Hz) 1Hz) (Hzh TECH0SI2003 Class |
W2 inch Brucl& Kjaer 4180 100 4 k4 115 1%
T Total isturtien
Standard Micropbone | Measured Total Disioetion Uncertaimty Talemnce limin
Type M i) NECHEM2-003 Clae |
142 inch Bruel&Kjaer 4180 170 = 0,50 L3P

Mote 1 | Mo adisstment
2, The calibraios pressare commection was nat ineluded,
3, The misrophone vodume cormecton was nol ichuded.

Calilirated Approved by -
L
M Weemachal  Decchusyec]
Electrical amid Ebectronls Standards Labaratory
Daie of Calibration 15 Dec. 2021 Inddmsirinl Metrobogy amil Testing Service Cenire
Date al laue M Dec. H2| Rl 2 20112641 20305034001
End of Ceniifieate 242 1
Alveanimg Her e (Cerhoa wl o of 15TH
PUAE_ W SO0 e d
Head CHficn

Office

LR Rr Lot Brgrum Sary Ly, Washrryythin Rl s, Rl 1500,

e

W 1LIT-00 et SIUN, ATRS KT

[UN[Te Ep— T




THARL AN INSTITUTE GF SCIENTIFIC AND TECHNOLOGICAL RESEAROH (TISTR)

Reguesi Ma, 21650155 MTC No. EEL_BP. 1271264
CALIBRATION CERTIFICATE
Sulvmitted by : Imtegrated Research Center Comguany |imised,
Addres 122 Moo 3 T. Thatoom A Srenshaphiole Prachinban 25140,
L alérated ut + Electrical snd Flectronic (} Y. iy and Tasting Service Cemne,
: Sai |, Bangpoo liduistrial Fsiste, Sukbumvia R, Musng, Samitprakan 10280,
Tnstrument Calibrsbed | Amislent Enviranment
Deseriplion + Sound Calibmior Tensperature HPEES Tk s
Marwafaciures - Dhelim (i Retaive Humidity (50« 150 %
Maodel - WM 02 Ambignl Pressure (101335 = | 500) ks
Sevial Na. : INI3B4ER
Seanddurds used ;| Digital Fonction Synibesiner NiF Elecironse DF- 1994 SN 122057,

2 Mcasaring Ansplifier Brushf K jser 2678 S5 1537484,

3. Progremmable Arienusior Temagawa TPA-303A SN OF 2204

4. Drigiml Multimeter Agilent 3440018 SN MY SHMES60.

5. Pressure Trassminicr Vaisals FTB202AD SN TOSS001,

6. Audin Ansdyzer Keithlry 30135-F S0 4106493

7. Conemser Micraphose Fruel& Kjaer 4 150 SN 288987
Calbbration Procedure: CF- 1020 bisod on [EC S0042-2003. The sound presssre fevel of instrament was
memsured by standand microphone using an insert volage technigque

This inssrument las been calibemiod apaénst standards mainimined ot Elecirics] s Eleormonie Sumiants

Lahorasory {EEL), which are traceable 10 the | ntermatonal System of Units roagh the Natiosal Isstinate of
Meizubojy (Thailsd)

Tl informaison on aciual reading is diiby and die limmils quoted refer 1o the
maeasured valies anly.
Date of Receipt 3 Dee. 2021
e of Calibration 17 Dee. 2021 1'4'

FRAB LT 08 Rawd

Phabrmpion Aoe ChafistFus, s ghch |01

Aarsiiing e PeioriACa

THATLAND INSTITUTE OF SCIENTIFRC AND TECHNOLUGGR AL RESEARCH (TISTH}

Roqmest No. 21650155

MTC No. EEL. BP, 120264
The sposted expanded uncertanty i heed upon i tandard uncenainsy mushiplicd by p coverage

factor k = 2, providing a level of canfidence of npproximstcly 95%.

Momimal Oudput of Undt Under Test = 94 F re JpPs wt 1000 He
muwhunm.&nﬂnnmmm:mmm, 230°C wnd S0 WRH
1. Seumil Pressmre Level

Standard Muropbors | Measred Sound Pressure | Deviated valus | Uncertaisy [
Type Level (1) By (B} TECS0NET:1003 Cliss 2
172 inch Bl Kjoer 4150 #3194 408 + 0.0 =0.7% 4B
L Frequency
Standsnd Sficrophone Mensured Frequency Devistesd vadue | Lincenainty Tolerance limit
Type Hz) (Hx} (Hh TECH0MT-2003 Claoes 7
112 linch Bl K jaer 4150 LN 112 +15 =24
A Towsl distartion
Seamurd M M ol u Telermnon fimis
Type L (%) TECHO042 2005 {lass 2
112 imch Bnseb& K jscs 4150 122 +050 A1

Note : I No adjastcns
1 The calibrssor pressure correetion was o004 mcluded
1. The micropbone voleme comection was ot inclided.

Diwte of Culibration

17 D 2020

‘-..‘_-

it ey e pverrne ol TECTRL

Ful M T 36T R
Office.

peet Mk 188 P g o], CTpuena, Sargun, 0900,

I8 Thataes
3150 e EEF R “FLE S
r W a w2 a A Al = . ak - = ak e
—
- ok #
- e »,
- it TECHNGLOGY PROMOTION ASSOUIATION (THAILANI-IAPAN)
THTETR e R ] CORFORATE SERVICES.§: EGUIPMENT CALIBRATION AND TESTING
c = = A4 PATTARARANN REMIISCH 1A, SLANLUANGL SLANLUANG, IAMECS, HI%0 [
THAILANE INSTITUTE OF SCIENTIFIC AND TBCHNOLOGN AL RESEARCI (TETHS | TEL 027103000034 FAX. 61713404 i
Riguest No, 2650185 MTC N EEL BP. 1271264 ; i
2 "
Norminal Ot of Unit Unider Test = 154 08 re 200 ai 1000 He | Certificate of Calibration :u-_.: : ::ﬂ:u 1
Aceistic Outpul in 4B re 30uPs . Correcied s Beference Conditions : 101,325 kPa, 20,0 °C aad 50 %11 ]
1. Sound Pressure Level ; i e
L emssctursr Deta Orms “"m:‘“""""::"n::“ W
Sandand Microphors Masured Sound Fresare | Diovised value | Uncenamty Tolemnce limi Model © O 322 Corpaen Senvems 3 Eguisrere Castrater ant Testeg Sanvices
Type Level {dB) (1) dm) TECSIN42: 7003 Cligs 2 %A Baviad Mo 100ZTARS -
172 bnch Bl Kjmer 4 180 nam P <010 07548 ©Na: g 1
2. Froquency 5 Condiban As-Aeceved Lissa em -
Hecaived Date: 4 Decmmiber 2021 A
Smndard Microphone Measaired Fréquenecy Dievisend value | Uneersainey Toleranoe iz 4 Callration Dats; 28 December 75 .
Typs (He) e 2 | IECEE.2003 Cliss 2 [i Pewserne s bl geling Begaral ok .11
172 fch Bt 1 ; " & Ambiont Temparanws: | 35 2 3 ) € |
Hrueli K jaer 4150 SERK 112 14 S10% ! R Y2z Moo 2, TTE [P TTR————C T 1
3. Tetal Distariion | T Ny
% i
Stanidand Microphone Mieansred T T— L " Tode Procedure useE  CaiEralcn win conductad g in-house calBration prosedum CRHDY socosbig o companson win
o T ¥ Kmit [e— et e Bunction i hurriebly | Bavmgaari s Sharmts
Type (%) 126) IECH0842: 2003 Class 1 w .
112 inch BrucifkKjuer 4180 ni% <050 a0 Consinion 2 this rrautl of caibrtien
ota: . e adjusiment, 1 Pl slaeierts nstuments 4
2, The calibsrator presssre corneeiion was ot includod. imptrureainl i S Golakle, Qi
L The bt il : : 1) Heana) Thamoeates With Saso -] FETELE) 2imez 18 Aug 2027
 Them Seeetion : 7 :
e . Rl 2 The certhicain is vl orvy i thes fum cafforaled or. tiste and place of caibratin. e
3 Thea ConiSoation & Vacaalils 1 Na INematonsl Sysem of Lini mantanos at -
Cabibrated by © Approved by . H -Matioral stibn of Meinsogy Thalana Ty W
(Mr. Weerschai  Dicechaiyoe) ¥ W
Electrical snil Ebectrenke Stsndards Laborstory i
1hate of Uslibration 17 Dee. 3021 Inddustrial etrobogy and Testing Serslee Centre
Thite o bame i 20 Dec 2021 Reel 1 2011 264 20305014001 4 i
End of Conificate 13
4 M ’
P T——— - 2 L& :
g e e i e 10 i D et i i o T leweDels: 30 December 204 I | Crabnl Waavania
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Cort. Mo 21HZ2E4D

TECHNOLOGY PROMOTION ASSOUIATION [THAILAND-JAFAN)
CORFIRATE SERVICES b EQUIFMENT CALIBRATHN AND TESTING SURvVICEs:
SE60 PATTANAKARN ROAD SO 1 SUANLLANG, SN LR, BASGROK 1025 W

TEL G IT17-3000-34 FAX, D-J77-5184 0 bl i

s T .

Caraficaln Mo 3100848

Page: 2 o83 Page: 102
Thie instramant wink commmcied with Sempamiuee peots Seral No. 10028254 l
Result of Gafipration:: Vithou! Adpstmens — e
Functies; Ternpemium maasursment for Tn [T e — Dot Ohen Thin certilcain maey nol e prodeced pinas e il
2 ntdir wit el e weilflen approval of the Sead of
Sarderd il Uncarainty odel : WO 23 Cormsraa Sarvices 3 Lauerment Gaibealor 88 Tasing Senices.
o ES ! MonsLremang Sorial o To0arans
i (3] [5:1]) {"Ch (151 e
20073 200 003 04z S L
20,026 0.1 0o [T} Conafitien As-Recelved: Usos nem
0,038 40.1 0,004
e Recanvea Date: 24 Cosamier 2021
This insrumend was conneciod wilh ismpermure probe Sevis Mo, 1008231 Cailbraiion Dats: 2B Desernier H2
Baauilt od Calibention:: Wizhout Adpastmant
Function Tamperstes measeament for Tg. Hatarance: FRLER Submitied by Integrmied Rusearsh Center Co Lid
Standard o Uncertainty Ambiaot Tomparstrs: | 282 3 ) 'C
. Temparature Paading Eiror of Measuremen . (B0 E 05T 122 Moo 2, T.Thatoom, A Srimaragtole, Prachishe 25140 A
] re rcy 2"C)
aeger] 00 REleral 047
0028 00 0078 0.4z 4
Procagurs usad: m“mmhmmmmmhmmﬂ
A0 0 g ERE ] 042 bt Ranclion i Fusmichly ¢ immgpsratune charmber.
This matrumeant wias connactad wilh Lissperaiune probe Serial Mo, 0000667
Comtion {esult of calibration
Wihas Adjustmant ol
wm! Twmhf 1 Rotamincd SAnasnss nstumants 5
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ARCHEMICA

Certificate of Calibration
Aquion: Anion (ID#822)

This certificate is to verify that instrument below are calibrated

by Archerica Lab Co., Lid.

Aquion S/N: 180344663
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Emex Association Co., Ltd. i
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Preventive Maintenance Report

Company Name: Emex Association Co., LTD.

Instrurment Location: 27, 29 Soi Pharam2, Soi 30 Bang Mot,
Chom Thong, Bangkek 10150
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[ Cormpy M v Assciation O, LTD.
[ Address
17,28 50 Pharam, S0 33 Bang Mot Cham Thang, Rangiok 10151
 Dastrument e |
Sersal Mumber- TSR M Number: ] 1o
Cianchans | Telephooo Wumber: | 078571138
! : ool
| ey | Fowe | Cesseec s | waeme |
Oate PM Peclormed: 2 ko 2023 West PM Due Date:
| g I g |
Stardard Labwor Howrs to Comglets P : & houry |
| Pan Numbar Raldase Bubiication Date i;
RTOAL e S . Ity 2018 Perkint |
P,

Thw parteme of tha PA (s 1o enurs the rortmued funchoralty of the PerinDime | Dpe e300 by
iFagelting and el Ling dfe word o Samaged padls This wenece shaskd onfy be performed by 2 ireised
represeminive of PeiisElSer

Thee suntarmer ihouid sive thee methad edore the FUA begne

General Instruction

The Gmlomer miat @rovide the engisesr data o et
perlormasie phor 1o itarling the P

Abways toech mih the cusiorst bwlore msking sy changes o sy sffect the customes's snaives ar
Cabibration, niuding @ trert bact g of iytee wftaane andior gats file. Thae completed donamest
Ul be signes by an ard cudnine e b with e cuatimer
Wpkat e thie P stichei s woliumesl ioghaond as et

Eopwight Infomastion
This dotusen contin popraeny information Tl iy protecied By opyrghLAD rghs are rrusved

o part of ths may Be m any borm L sy ln fusg
LR TR I, WTITIEN TS ol PereEre, i Copyrght © 3003 PeriinEimer. inc.
Trademares

Ragisteres name, trademaris. eic. sord o the doousen, even whin net apecifically marked &5 et ies
prevected By aw. Petkelimar b4 regestened trademark of PerknDimer. inc. AN other rademas oo
registred Tl dwngd By R af R et wre depcied benee pe fhe
Droperiy of ihew respective owners.
Encept s specificadly et forth is =5 terms. and conlitions. of waby, PernEme: makes no Waresty of
any hind with regard to this documant, incheding, but mat bmted 1o, the wnphed warrastie. of
mrarchantability and fiteens for » particular purpare.
PerkinEimer thal not be lehis for incidental or consequental damages = connection wits the
Tmdtee EMES e

EMEX vocceciemn

IS e =

iumzilion 3244

Component List
Companest | Specific Mode! Serisi Configuration Nates |
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Procedure Checklist
s |~ | to chack off thase steps in the checkiit thirt have been complated,

L General:
™ s cantoemar abaut unit’s periarmance since bt it
¥l Check incoming AC line vohiage under lnad for proger levek and grounding.
¥ iz the nstrumem operational? If not, please comment.

2. Mechasical:
¥ inspect and chean sl fans and fikers.
¥ insgmet and replace torch companenis and necesary,

Torth Companents Rnsleced: | s Mg
] insgect al ubieg Tor sl of cracking or laking and seplace i necessary,
Tubirg Replaced: e LCiNe

¥ immpert the perataltz ounp for oroper cperation.
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EE
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Spectromeser DOM. (uEs, K moor)

¥ it ihw funciion of ihe peuratic thutier for proper operaiion
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aware of the importance of maksianing the chille T level and Biver ruiacement.
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1 Eloctroncal
# check all AF generato #nd specimmeter pawe supply valtages.
Specinematar Control/interface POE Tei Points

Th vohage (OC)  Telarance Descripion
[ o | tsew [Ee—— |
2 | Py ;u_u_?q-;»;nm
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¥ Roen instrument diagnastic checks from the: sppnepriste Deviee Control Module.

RF Geserator:
¥ Check the AF penerstor status soreens.
! Chak this funetian of all msericks

Spectrometer:

1 Check the spectrametar s1a1us stresns. Famure Ready mods with n fotal smees
¥ ek the spectrameter optical tus temperatun Itep, Botiom, fin, optical basel.
| Check detecter temperatures.

™ Check TEC wnfiages |5.5vDC)
4. optical:
] Cluan or rmplsce the avisl and rachal view windows & nEcessary,
Aol Window Replaced: CTves Flno
Radial Window Repiaced: Chrims Winia

5. PM Performancs Teats:
#] Perinem View Algn.
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5.1 Amid BEC O
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b - L]
[ 1146204
}
| = <AS0PPE | Passet

S Rodial BEC Ms:
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Caltuloted BEC: BEC = (18 * Cone of Sid) / (15 - 81 'Where Conr of Su = 3000998
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1| Aldrin Liquid-Liquid_Extractlon, Gas Chromategraphic Method!™
2 | Arsenic 1) Dlgesticn, Hydride Generation/Atomic Absorption
Spectrometric Method™
2) Digestion, Inductively Coupled Plasma Method!®!
3 | Barium Digestion, Inductively Coupled Plasma Mathad™
4 OL-BHC Liguid-Liquid Extraction, Gas Chrematographic Methad!®
5 | BeHC Licquid-Lituid Extraction, Gas Chromatographic Methad™
6 | B-BHC Liquid-Liquid Extraction, Gas Chramataeraphic Method™
7| y-BHC Licuieh-Liquid Extraction, Gas Chromatographic Methed™
& | Blochemical Oxygen Demand | 1) 5-Day BQD Test, Azide Modification Methad™
2) 5-Day BOD Test, Membrane Electrode Method™
9 | Cadmium 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Electrothermal Atamic Absorption
Spactrometric Method™
3) Digestion, Inductively Coupled Plasma Method!
10 | Chemical Oxygen Demand 1) Closed Reflux, Titrimetric Methaod™
2) Closed Refluy, Colorimetric Methad!™
3) Open Reflux, Titimatric Mathad™
i1 | Chlardane Liquid-Liquid Extraction, Gas Chromatoeraphic Method™
12 | Chromium 1) Digestion, Direct Ai-Acetylene Flame Method™
2) Digestion, Electrathermal Atomic Absorption
Spectrometric Method!™
3) Digestion, Inductively Coupled Plasma Mathad™
13 | Coler ADMI Weighted-Ordinate Spectrophotometric Methad™
14 | Copper 1) Digestion, Direct Air-Acetylene Flame Mathod™
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Methad"!
3) Digestion, Inductively Coupled Plasma Method™
15 | Cyanide 1) Distillation, Colorimatric Method™

2) Flaw Injection Analysis ll\.-"lethadm aﬂ\f

16 0,0-DOT...

S
Gl EREHE o FaAsed
16 | ep-00T | Liquid-Liquid Extraction, Gas Chrematagraphic Method ™
17 | 4,4-DDD Liguid-Liquid Extraction, Gas Chromatographic Methaod™
18 | 4,4-DDE Liguid-Liguid Extraction, Gas Chromatoeraphic Method™
19 | d.a4-DOT Liguid-Licquid Extraction, Gas Chromatographic Method™
20 | Dieldrin Liquid-Liquid Extractlon, Gas Chromatographic Method™
21 | Endosulfan | Liguld-Liquid Extraction, Gas Chromatographic Method™
22 | Endosulfan Il Liquid-Liquict Extraction, Gas Chromatosraphic Method!
23 | Endosulfan sulfate Liquid-Liquid Extraction, Gas Chromatographic Method!™
24 | Endrin Liquid-Liquid Extraction, Gas Chromatographic Method™
25 | Endrin aldehyde Liquid-Liquid Extraction, Gas Chromatographic Method™
26 | Formaldehyde Distillation, Colorimetric Methad™
27 | Free Chlofine 1) ledemetric Method
2) DPD Ferrous Titrimetric Method™
28 | Heptachlor Liquid-Liquid Extraction, Gas Chromatographic Method™
29 | Heptachlor Epoxide Liquid-Liquid Extraction, Gas Chromatosraphic Method™
30 | Hexavalent Chromium 1) Colarimetric Methad™
2) Extractlon, Direct Air-Acelylene Flame Method™
31 | Lead 1) Digestion, Direct Air-Acetylens Flame Methad™
2} Digestion, Electrothermal Atomic Absorption
Spectrometric Method!
3) Digestlon, Inductively Coupled Plasma Mathod™
32 | Manganese 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Electrothermal Atomic Absarption
Spactromatric Melhed
3) Digestion, Inductively Coupled Plasma Methad™
33 | Mercury Digestion, Cold-Vapor Atomic Absorption Spectrometric
Method™ ‘
34 | Methoxychlor Liquid-Liquid Extraction, Gas Chramatosraphic Method
36| Nickel 1) Dlgestlon, Direct Air-Acetylene Flame Methoad™

2) Digestion, Electrothermal Atamic Absorption
Spectrometric Method!™

3) Digesticn, Inductively Coupled Plasma Methcd[“%‘\ﬂ}ﬁj

36 Qil & Grease...




&
A AnTuaTY ECEL ey )
36 | Oll & Grease 1) Liquid-Liquid, Partition-Gravimetric Method™
2) soxhlet Extraction Method™
37 | pH Electrometric Method™
38 | Phenols 1) Distillation, Chlaraform Extraction Method™
2) Distillation, Direct Photometric Method™
39 | Selenlum 1) Digestion, Hydride Generatlon/Atamic Absorption
Spectrometric Method "
2) Digestion, Inductively Coupled Plasma Method!™
40 | sulfide 1) lodometric Mathod!™
2) Methylene Blue Method™
41 | Temperature Labaoratory and Field Methods'™
42 | Total Dissolved Solids Dried at 180 °C™
43 | Total Kjeldahl Nitrogen Semi-Micro-Kjeldahl Method®
dd | Total Suspended Solids Dried at 103-105 %Cf
a5 | Trivalent Chromium 1) Digestion, Direct Air-Acetylens Flame Method:
Colorimetric Method: Calculation!™
2) Digestion, Inductively Coupled Plasma Methad;
Colorimetric Methad; Calculation™
46 | Zinc 1) Digestlion, Direct Alr-Acetylens Flame Method™
2 Digestion, Electrothermal Atomic Absarption
Spectrametric Methad™
3) Disestion, Inductively Coupled Plasma Method™
shlifiy $auau 126 s1unng
#1éiu LRI FEhmed
1 | Acenaphthene 1) Ligquid-Liquid Extractlon, Gas Chromatographic
Method™
2) Liquid-Liquid Extraction, Gas Chromatoeraphic/Mass
Spectrometric Method™
2 | Acetane Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™
3 | Aldrin 1) Liguid-Liguid Extraction, Gas Chromatographic

Methe!!
2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Methad!™ =i

Ay GRERL Wik

4 | Anthracene 1) Liquid-L.i.quid Extractlon, Gas Chromatographic
Methad™
2) Liguid-Liquid Extraction, Gas Chromatoeraphic/
Mass Spectrometric Method!

5 | Antimeny Digestion, Inductively Coupled Plasma Method!®

& | Arsenic 1) Digestion, Hydride Generation/Atomic Absorption
spectrometric Method™@
2) Digestion, Inductively Coupled Plasma Method™

T | Atrazine Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method'

8 | Barium 1) Digestion, Electrothermal Atomic Absorption
Spectrometric Methad™
2) Digestion, Inductively Coupled Plasma Methad ™

9 | Benz(@)anthracena 1} Ligquid-Liquid Extraction, Gas Chramatagraphic
Method!™
2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Methad™

10 | Benzene Furge and Trap Gas Chromatographle/Mass
Spectrometric Methacd™

11 | Benzolbjfluoranthene 1) Liquid-Liquid Extraction, Gas Chramatographic

12

13

14

Benzolkifluoranthena

Benzoic acid

Benzola)pyrene

Method"

2) Liquid-Liguiel Extraction, Gas Chromatoeraphic/
Mass Spectrometric Methed™

1) Liguid-Liguid Extraction, Gas Chromategraphic
Mathad!

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

Liguiel-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Methad!

1) Liguld-Liguid Extraction, Gas Chromatoeraphic
Method™

2) Liguid-Ligquid Extraction, Gas Chromatographic/
Mass Spectrametric Mcthod"”fmwﬂ

4 Anthracene...

15 Benzoleh,)perylene...
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15

16
17

i8

19

20

21

22

23

24

25

26

27

28

29

Benzalg,h,iiperylens

Beryllium
Bis(2-chloraethyllether

Bis{2-ethylhexyl)phthalate

Bromodichloromethane

Bramaform

Butanol

Butyl benzyl phthalate

Cadmium

Carbazale

Carbon disulfide

Carbon tetrachloride

Chlordane

p-Chloroaniline

Chlorocbenzene

1) Liguid-Ligquid Extraction, Gas Chromatographic
Methad™

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

Digestion, Inductively Coupled Plasma Method™

Ligquid-Liquid Extraction, Gas Chromatographlc/
Mass Spectrometric Method!®

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

Purge and Trap Gas Chromatoeraphic/Mass
Spectrometric Mathod™

Purge and Trap Gas Chromatographic/Mass
spectrometric Method™

Purge and Trap Gas Chromatoeraphic/Mass
Spactrometric Methad!

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

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

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

Purge and Trap Gas Chromatoeraphlc/Mass
Spectrometric Metheod™

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method!

1) Liguid-Liguid Extraction, Gas Chromatoeraphic
Method™

2} Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrametric Method!™

Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spactromatric Meathecd!

Purge and Trap Gas Chroma‘rcjraphicha:‘.s

30

a1

32

33

3d

35

36

37
38
29

a0

41

Chlorodibrernomethane

Chlorofarm

2-Chlorophenal

Chromlum

Chramium (1)

Chromlum (V1)

Chrysena

Cyanide
2,4-0
poo

DDE

ooT

Spectrometric Method' <

30 Chlorodibromomethane...

Purge and Trap Gas Chromatographic/Mass
Spectromatric Method™

Purae and Trap Gas Chromatoeraphic/Mass
Spectrometric Methad™

Liguld-Liquid Extraction, Gas Chromatographic/
Mass Spactrometric Method™

1) Digestian, Direct Air-Acetylens Flame Method™
2) Digestion, Electrothermal Atomic Absorptian
Spectrometric Methad™

3) Digestion, Inductively Coupled Plasma Method™
1} Digestion, Direct Air-Acetylene Flame Method;
Colarimetric Methad; Calculation'™

2) Digestion, Inductively Coupled Plasma Method:
Colarimetric Method; Calculation™

1) Colorimetric Method®

2) Extraction, Alr-Acetylene Flame Mathod™

1) Liquid-Liquid Extraction, Gas Chromatagraphic
Methed®

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

Distillation, Colorimetric Method™

Liquid-Liquid Extraction, Gas Chromatoeraphic Method™

1) Liquid-Liquid Extraction, Gas Chromatographlc
Methad!

2) Liguid-Liguid Extraction, Gas Chromatosraphic/
Mass Spectrometric Method™

1) Liquid-Liquid Extraction, Gas Chromatographic
Method™

2) Liquid-Ligquid Extraction, Gas Chromatosraphic/
Mass Spectrometric Methad®

1) Liquid-Liquid Extraction, Gas Chromatographlc
Methad®

2) Liguid-Liquid Extraction, Gas Chromatoeraphic/

| Mass Spectrometric Method!™ 'g?;(ywh.l

12 Dibenz(a hjanthracene..,
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42

43

L

45

a6

a7

48

ag

50

51

52

53

&

a5

56

a7

Dibenz{a, hlanthracens

Cl-n-butyl phthalate
1,2-Dichlorabenzene
1,3-Dichlorobenzene
1,4-Dichlorsbenzens
3,3"Dichlarabenzidine
1,1-Dichloroethane
1,2-Dichlaroethane
1,1-Dichloroethylene
cls-1,2-Dichlaroethylene
trans-1,2-Dichloroethylene
2,8-Dichlorophenal
1,2-Dichlorepapane
1,3-Dichloropropane
1,3-Dichloropropene

Dieldrin

1) Liquid-Liquid Extraction, Gas Chromatosraphic

Method™

2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Methadl”

Liquid-Liguid Extraction, Gas Chrematagraphic/
Mass spectrometric Method™

Purge and Trap Gas Chromatosraphic/Mass
spectrometric Method™

Purge and Trap Gas Chromatographic/Mass
Spactrometric Method™

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Methad!™

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

Purge and Trap Gas Chromatosraphlc/Mass
Spectrometric Method™

Furge and Trap Gas Chromatographic/Mass
Spectrometric Method™

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

Purge and Trap Gas Chromatographic/Mass
Spectrometric Methed ™

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method®

Furge and Trap Gas Chromatographic/Mass
Spectrometric Methadd™

1) Liguid-Liquid Extraction, Gas Chromatographic
Method

2) Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Methad \;‘(WW\

A

ATTURTE

Amaned

58

59

60

6l

62

63

6d

65

66

&7

68

&9

Clethyl phthalate

2, 4-Dimethylphenol
2,4-Dinltrophenol

2, A-Dinitratoluene
2.6-Dinitrotoluene
Di-n-Octyl phthalate

Endosulfan

Endrin

Fthylhenzens

Fluoranthena

Fluorene

Heptachlor

Liguid-Liquid Extraction, Gas Chromatagraphic/Mass
Spectrometric Method™

Liguid-Liquid Extraction, Gas Chromatoeraphic/Mass
Spectrometiic Methad™

Liguld-Liguid Extraction, Gas Chromatographic/Mass
Spectrometric Mathad™

Liquid-Liguid Extraction, Gas Chromatoeraphic/Mass
spectrometric Methad!™

Liquld-Liguld Extraction, Gas Chromatographic/Mass
spectrometric Method™

Liquid-Liguid Extraction, Gas Chromatographic/Mass
spectrometric Method”

1) Liquid-Liquid Extractlon, Gas Chromatographic
Method!™

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

1) Liguid-Liquid Extraction, Gas Chromatoeraphic
Methed™

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

Puree and Trap Gas Chromatographic/Mass
Spectrometric Methad!™

1) Liquid-Liquld Extraction, Gas Chromatographic
Method™

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

1) Liquid-Liquid Extraction, Gas Chromatographic
Methed™

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

1) Liquid-Liguid Extraction, Gas Chromatographic
Methed!

2) Liquid-Liguid Extraction, Gas Chrgmatosraphic/
Mass Spectrometric Method™ %;r'fﬁ

58 Diethyl phthalate...

10 Heptachlor epoxide. .,
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78
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Heptachlor epoxide

Hexachlorobenzene
Hexachlore-1,3-butadiene
n-Hexane

0L-HCH

B-HcH

¥-HCH

Hexachlorocyclopentadiane
Hexachloroethane
Indena(1,2,3-cd)pyrene
Isophorone

Lead

1) Liguid-Liquid Extraction, Gas Chromatographic
Method™

2) Llguid-Liquid Extraction, Gas Chromatosraphic/
Mass Spectrometric Mathod

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

Puree and Trap Gas Chromatographic/Mass
spectrometric Method™

Furge and Trap Gas Chromatographic/Mass
Spectrometric Mathod™

1) Liquid-Liquid Extraction, Gas Chromatographic
Method”

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

1) Liquic-Liquid Extraction, Gas Chromatosraphic
Mathed!™

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

1) Liguid-Liquid Extraction, Gas Chromatoeraphic
Method!

2) Liquid-Liquid Extraction, Gas Chromatoseraphic/
Mass Spectrometric Mathod™

Liguid-Liguid Extraction, Gas Chromatagraphic/
Mass Spectrometric Methad™

Liquid-Liquid Extractlon, Gas Chromatagraphic/
Mass Spectromatric Method!™!

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

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

1) Digestion, Direct Alr-Acetylene Flame Method™
2) Digestion, Electrothermal Atomic Absorption
spectrometric Methad™

3) Digestian, Induetively Coupled Plasma Method™ x"ﬁﬂ

82 Manganese..,

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

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

Puree and Trap Gas Chromatographlc/Mass

Liquid-Liquid Extraction, Gas Chromatographic Method™
Purge and Trap Gas Chromatosraphic/Mass

Purge and Trap Gas Chromatographic/Mass
Liquid-Liquid Extraction, Gas Chromatographic/Mass

1) Liquid-Liguid Extraction, Gas Chromatographic

2) Llguid-Liguid Extraction, Gas Chromatosraphic/Mass
Purge and Trap Gas Chromatographic/Mass

1) Liquid-Liguid Extraction, Gas Chramatographic

2) Liquid-Liguid Extraction, Gas Chromatographic/Mass

1) Digestion, Direct Alr-Acetylene Flame Method"
2) Digesstion, Electrothermal Atomic Absorption

3) Digestion, Inductively Coupled Plasma Method™
Liguid-Liquid Extractlon, Gas Chromatographic/Mass

Liquid-Liquid Extraction, Gas Chromatoeraphic/Mass

A GREHGLY

82 | Manganese

Spectrometric Method™
83 | Mercury

Method!¥
84 | Methanal

Spectrometric Method™
85 | Methoxychlor
86 | Methyl bromide

Spectrometric Method!™
87 | Methylene chloride

Spectrometric Method™
88 | 2-Methylphenal

Spectrometric Method!
8% | 2-Methylnaphthalene

Methed

Spectromatric Methad!®
a0 | Methyl tert-butyl ether

Spectrometric Method™"
91 | Naphthalene

Method!™

Spactromatric Method!®
92 | Nickel

Spectrometric Mathod!™
83 | Nitrobenzene

Spectrometric Method!"
9 | N-Nitresodiphenylamine

Spectrometric Method™
95 | N-Nitrosodi-n-propylamine

Liguicl-Liguid Extraction, Gas Chromatagraphic/Mass
Spectrometric Method” :}'W\]\T

96 Polychlorinated Biphenyls...
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REFT LT

96

97

98
99

100

101

103
104

105

106

107

Palychlorinated Biphenyls
- PCB 1016
- PCB 1221
PCE 1232
- PCB-1242
- PCB-1248
- PCB-1254
PCB-1260
Pentachlorophenol

pH

Phenanthrene

Phenal

Pyrene

Selenium

Silver

Styrene
1,1,2,2-Tetrachlaroethane
Tetrachloroethylene

Toluene

R T

-

ARTmaned

1) Liquid-Liquid Extraction, Gas Chromatographic

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

Liquid-Liguid Extraction, Gas Chromatoeraphlc/Mass
spectrometric Method'™
Elactrametric Mathod™

1) Liguic-Liquid Extraction, Gas Chromatographic
Method™

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

1) Distillation, Chlarafarm Extraction Methad!®

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

1) Liquid-Liguid Extraction, Gas Chromatosraphic
Methad™

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

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

2) Digestion, Inductively Coupled Flasma Method™
Digestion, Inductively Coupled Plasma Method™

Purge and Trap Gas Chromatographlc/Mass
Spectrometric Method™

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method'™

Purge and Trap Gas Chromatoeraphic/Mass
Spectrometric Methad!™

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method' <, wﬂl

1) Liguid-Ligquid Extraction, Gas Cll'lrolmatographi\:
2) Liquid-Liquld Extraction, Gas Chromatographic/Mass

1) Purge and Trap, Gas Chromatagraphic Mathod!!#!
2) Puree and Trap, Gas Chromatographic/Mass

AU AIFUAT
108 | Toxaphene
Method®
Spectrometric Method™
109 | TPH (Cs- Ca)
spectrometric Method!!#!
110 | TPH (Cap - Cha)

112

113

114

115

116

117

118

119
120

121

122

123

TPH (Cuyg = Cas)

1,2.4-Trichlorobenzene

1,1,1-Trichloroethane

1,1,2-Trichloroethane

Trichloroethylene

2,4,5-Trichlarophenol

2.4.6-Trichlorophenol

1,3,5-Trimethylbenzene

Vanadium

Vinyl acetate

Vinyl ehloride

m-£ylene

o-Kylene

separatory Funnel Liquid-Liquid Extraction, Gas
Chromatographic Methog®#

Separatory Funnel Liguld-Liquid Extraction, Gas
Chromatosraphic Method'®?!

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

Purege and Trap Gas Chromatographic/Mass
Spectrometric Method™

Furge and Trap Gas Chromatographic/Mass
Spectrometric Method™!

Purge and Trap Gas Chromatographic/Mass
Spectrometric Methad™

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

Liguid-Ligquid Extraction, Gas Chromatoeraphic/
Mass Spectrometric Mathed!™

Puree and Trap Gas Chromatographic/Mass
spectrametric Method™ ‘
Digastion, Inductively Coupled Plasma Method!™

Purge and Trap Gas Chromatographic/Mass
Spectrometric Methed

Puree and Trap Gas Chromatographic/Mass
Spectrometric Method!™

Purge and Trap Gas Chromatoeraphic/Mass
Spectrometric Method™

Purge and Trap Gas Chromatographic/Mass
spectrometric Method® S y¥Y

108 Toxaphene,,

124 p-’ylene...
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124 | p-Xylene Purge and Trap Gas Chromatosraphic/Mass
spectrometric Methad™
125 | Xylene (Total) Furge and Trap Gas Chromatographic/Mass
Spectrometric Method™
126 | Zine 1) Digestion, Direct Air-Acetylere Flame Method ™

2) Digestion, Electrathermal Atamic Absorption
Spectromatric Method™
3) Digestion, Inductively Coupled Plasma Method™

AR

BRERITAY

Faamsie

Antirmony

Arsenic

Cadrmium

Carbon Monoxide
Chlorine

Chromium

Cobalt

Copper

Cresal

Isokinetlc Sampling, Digestion, Inductlvely Coupled
Plasma Method™

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

1) lsokinetic Sampling, Digastion, Direct Air-Acetylens
Flame Method!

2) lsokinetic Sampling, Digestion, Inductively Coupled
Plasrna Methed™

Instrumental Analyzer Method!

lsokinetic Sampling, lon Chramatographic Methad™
1} Isokinetic Sarmpling, Digestion, Direct Air-Acetylene
Flame Method™

2) lsokinetlc Sarmpling, Digestion, Inductively Couplad
Plasma Method™

lsokinetic Sampling, Digestion, Inductively Coupled
Plasrna Method™

1) Isokinetic Sampling, Cigestion, Direct Air-Acetylene
Flame Methad™

2) lsokinetic sampling, Digestion, Inductively Couplad
Plasrna Methaoel

Absorption Sampling, Gas Chromatographic Method“ﬁyf

b=
S

10 Dioxins/Furans...

~@iE-
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10 | Dioxins/Furans lsckinetic Sampling!™

11 | Hydrogen Chloride Isokinetic Sampling, lon Chromatographic Methad™

12 | Hydrasen Fluoride lsokinetic Sampling, lon Chromatoeraphle Method'™

13 | Hydrogen Sulfide Absorption Sampling, lodometrie Method!

14 | Lead 1) lsokinetic Sampling, Digestion, Direct Air-Acetylens
Flarne Method®
2) Isokinetic Sampling, Digestion, Inductively Coupled
Plasrma Method™

15 | Maneanese 1) Isokinetic Sampling, Digestion, Direct Air-Acetylene
Flarmne Method!
2) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method!®

16 | Mercury Isokinetlc Sampling, Digestion, Cold-Vapor Atomic
Absorption Spectrometrle Method™

17 | Nickel 1) Isokinetic Sampling, Digestion, Direct Alr-Acetylena
Flara Mathodl!
2) Isokinetic Sampling, Digestion, Inductively Coupled
Plasrma Method™

18 | Opacity Ringelmann's Methad'!!

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

20 | Belenium 1) Isokinetic Sampling, Digestion, Hydride
Goneration/Atomic Absarption Spectrometric Method™
2) Isokinetic Sampling, Digestion, Inductively Coupled
Plazrna Method

21 | sulfur Diexide 1) Absorption Sampling, Barium-Tharin Titimetric
Method™
2) Instrumental Analyzer Method™

22 | Sulfuric Acid Isokinetlc Sampling, Barium-Tharin Titrimetric Methaod™

23 | Total Suspended Particulate | Isokinetic Sampling, Gravirmetric Methad™

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

25 | ¥ylene 1) Bag Sampling, Gas Chromatesraphic Method™ =

IS 2) Adsorption Sampling, Gas Chromatographic Mcthodlﬁ

ﬂaﬂﬁqa...

@L
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F9maed

A AR
1 | Aldrin
2 | Antirmany
3 Arsenic
4 Barium
5 Beryllium
6 Cadmium
7 Chlordane
8 Chromiurm

1) Waste Extraction, Separatory Funnel Liguid-Liguid
Extraction, Gas Chromatoeraphic Method®*#

2) Ultrasonic Extraction, Gas Chromatographic
Methad**!

Digestion, Inductively Coupled Plasma Method!™

1) Waste Extraction, Digestlon, Hydride
Generation/Atomic Absorption Spectrometrlc
Methad 61

2) Waste Extraction, Digestion, Inductively Coupled
Plasma Method®614

3) Digestion, Hydride Generation/Atomic Absorption
Spectrametric Method1?

1) Digestion, Inductively Coupled Plasma Method!™

1) Waste Extraction, Digestlon, Inductively Coupled
Plasma Methad?6H

2) Digestion, Inductively Coupled Plasma Method ™™

1) Waste Extractlan, Digestion, Inductively Coupled
Plasma Method®41%

2) Digestion, Inductively Coupled Plasma Method"'

1) Waste Extraction, Digestion, Flame Alomic Absorption
Spectrometric Method 414

2) Waste Extraction, Digestion, Inductively Coupled
Plasma Methad! ™!

3) Digestlon, Flame Atomlc Absorption Spectrometric
Method!™!%

4) Digestion, Inductively Coupled Plasma Method ¥

1) Waste Extraction, Separatory Funnel Liguid-Liguid
Extraction, Gas Chromatographic Mathod“##%

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

1) Waste Extraction, Digestion, Flarme Atomic Absarption
Spectrometric Method @41

-ma-

#du

REHLTN )

AR

2) Waste Extraction, Digestion, Inductively Coupled
Plasma Method®&14 = V‘N{}

3) Dlgestion,...

10

11

12

13

14

Chromiurm (1)

Chromium (1)

Cobalt

Copper

2,40

(B85}

3) Digestion, Flame Atomic Absorption Spectrometric
Method ™14

4) Digestion, Inductively Coupled Plasma Method

1) Waste Extraction, Digestion, Flame Atomic Abserption
Spectrometric Method; Waste Extraction, Colarimetric
Method; Calculationl®8191€]

2) Waste Extraction, Digestion, Inductively Coupled
Plasma Method; Waste Extraction, Colorimetric Method;
Calculationl6344

3) Digestion, Flame Atomic Absorption Spectrometiic
Methad; Alkaline Digestion, Colorimetric Method;
Calculation #1318

4) Digestion, Inductively Coupled Plasma Method;
Alkaline Digestion, Colorimetrlc Methad;
Calculation!/ 13l

1) Waste Extraction, Calarimatric Methad @1

2) Alkaline Digestion, Colorimeatric Method®1

1) Waste Extraction, Digestion, Inductively Coupled
Plasrna Mathad &1

2) Digestion, Inductively Coupled Plasma Method'"¥

1) Waste Extraction, Digestion, Flame Atomic Absarption
Spectrometric Method?!%

2) Waste Extraction, Digestion, Inductively Coupled
Plasma Mathod!®&!

3) Digestion, Flame Atomic Absorption Spectrometric
Method™ 1"

4) Digestion, Inductively Coupled Plasma Methad! ™

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

2) Ultrasonic Extraction, Gas Chromatographic
Method!1022

1) Waste Extraction, Separatory Funnel Liquid-Liguid
Extraction, Gas Chromatasraphic Methad/®*#

2) Ultrasonic Extraction, Gas Chromatographic
Methad!1%22 _qm ﬁ‘v”L

15 DDE...
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15

16

1t

18

19

20

21

22

DOE

DoT

Dieldrin

Endrin

Heptachlor

Lead

Lindlane

Mercury

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic Methed ™!

2) Ultrasonic Extraction, Gas Chromatographic
Methadlo#]

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chramatographic Methad? %2

2) Ultrasanic Extraction, Gas Chromatographic

Metheod! %

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

2) Ultrasenic Extraction, Gas Chromatographlc

Method 104

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

2) Ultrasonic Extraction, Gas Chromatographic
Method! 2

1) Waste Extraction, Separatory Funnel Liguid-Liguid
Extraction, Gas Chromataeraphic Methee ™!

2) Ultrasonic Extraction, Gas Chromatoeraphic
Method!!"2]

1) Waste Extraction, Digestion, Flame Atemic Absorption
Spectrometiic Methad?14

2) Waste Extraction, Digestion, Inductively Coupled
Plasma Method?613

3) Digestion, Flame Atomic Absorption Spectrametric
Method! ™1

4) Digestion, Inductively Coupled Plasma Method™'
1) Waste Extraction, Separatary Funnel Liguid-Liquid
Extraction, Gas Chramatographic Method!*®#]

2) Ultrasonic Extraction, Gas Chromatoeraphic
Methad!1022

1) Waste Extraction, Digestion, Cold-Vapor Alomic
Absorption Spectrometric Methad®!7

2) Waste Extraction, Digest&n, Inductively Coupled

-

Plasma Mcthod“-é-”' 2y

3) Digestian,,.,

#76iu Hrrani
25 | Methoxychlor
24 | Melybdenum
25 | Nickel
26 | Polychlorinated Biphenyls

- Araclor 1016

- Aroclor 1221

- Aroclor 1232

- Aroclor 1242

- Araclar 1248

- Aroclor 1254

- Aroclor 1260

- 2-Chlarobiphenyl

- 2, 3-Dichlorobiphernyl

- 2,2 5-Trichlorabiphenyl

- 2,4, 5-Trichlorobiphenyl

- 2,23 5-Tetrachlorobiphanyl
- 2,2'5 5 - Tetrachlorobiphenyl
- 2,34, 4-Tetrachloroblphenyl
- 22345
Pentachlorobiphenyl

FmTed

3) Digestion, Cold-Vapor Atomic Absarption
L

Spectrometric Metho
4) Digestion, Inductively Coupled Plasma Methad ™!
&) Thermal Decomposition Amalgamation and Atamic
Absorption Spectromatric Method!™

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extractlon, Gas Chromatographic Methed %!

2) Ultrasonic Extraction, Gas Chromatographic
Methad1922

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Methode1

2) Digestion, Inductively Coupled Plasma Methaod
1) Waste Extraction, Digestion, Flame Atomic Absarption
Spectrometric Methad?41%

2) Waste Extractlon, Digestion, Inductively Coupled
Plasrma Mathod/®&1

3) Digestion, Flame Atormic Absorption Spectrometric
Method"!"

4) Digestion, Inductively Coupled Flasma Method ™

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

2) Ultrasonic Extraction, Gas Chromatographic
MeL'hod“”-"‘-;'ﬂ T“”F)\

{7.13]

-22'455,,
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21

28
29

-2,24.55-
Pentachlorobiphenyl
- 23,346
Pentachlerobiphenyl
-2,2,344.5-
Hﬂx.::('hlq:rcjb\'phc'rwl
-22'34,55-
Hexachloroblphenyl
- 2,2.,3,5,5'6-
Hexachlorablphenyl
- 2204055
Hexachlorobiphenyl
- 2,233,445
Heptachlorabiphenyl
-22344'55-
Heptachlorobiphenyl
-22344'5 6
Heptachlorobiphenyl
2,234,556
Heptachlorobiphenyl
-2233%a0' 55 6

Nonachlorobiphenyl

Pentachloraphenal

pH

Selenlum

1) Waste Extraction, Separatory Funnel Liguid-Liquid
Extraction, Gas Chromatadraphic/Mass Spectrometric
Method!®#%!

2) Ultrasonic Extraction, Gas Chromatoeraphic/Mass
spectrometric Method' 42

Electrametric Mathoe®#

1) Waste Extraction, Disestion, Hydride
Generation/Atomic Absorplion Spectrometric
Method 4]

2) Waste Extraction, Digestion, Inductively Coupled
Plasima Metheog® o0

3) Digestlon, Hydride Generation/Atomic Absarptian
Spectrometric Method™

4) Digestion, Inductively Coupled Plasma Method'™ 3§l

20 Silver,.,

—
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ARmaed

30

31

32

33

34

35

Silver

Thallium

loxaphene

Trichloroethylene

Vanadium

Zinc

1) Waste Extraction, Digestion, Inductively Coupled
Flasma Mathod®64

2) Digestion, Inductively Coupled Plasma Method!™¥
1) Waste Extraction, Digestion, Inductively Coupled
Plasra Method 613

2) Digestion, Inductively Coupled Plasma Method!™
1) Waste Extraction, Separatory Funnel Liquid-Liguid
Extraction, Gas Chromatagraphic Method#%%

2) Ultrasonlc Extraction, Gas Chromatographic
Method 02

1) Waste Extraction, Puree and Trap, Gas
Chromatographic/Mass Spectrometric Method®2#
2) Puree and Trap, Gas Chromatographic/Mass
spectrometric Method 122!

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method*“*

2) Digestion, Inductively Coupled Plasma Methad
1) Waste Extraction, Digestion, Flame Atomic Absorption
Spectrometric Methead®

2) Waste Extraction, Digestlon, Inductively Coupled
Plasma Methad®o1

3) Digestion, Flame Atomic Absorption Spectrometric
Method! ™!

4) Digestion, Inductively Coupled Plasma Method!"

17.13)
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383

Acenaphthene

ACetane

1) Ultrasonle Extraction, Gas Chromatographic
Methad!0#!

2) Ultrasenic Extraction, Gas Chromatographic/Mass
Spectrometric Methad! ¥

Purge and Trap, Gas Chromatographic/Mass
Spectrametric Method!!22 Shyrol

3 Aldrin...
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10

11

12

13

14

Aldrin

Anthracena

Antimony

Arsenic

Alrazine

Barium

Benz{a)anthracene

Benzene

Benzol(b)flucranthene

Benzolkifluoranthene

Benzoic acid

Benzolalpyrene

1) Ultrasonic Extraction, Gas Chromatosraphic
Method! %]

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectromatric Method %29

1) Ultrasonic Extraction, Gas Chromatographic
Method "

2) Ultrasonic Extraction, Gas Chromatographic/Mass
spectrometric Mathod"%?*

Digestian, Inductively Coupled Plasma Method ™!

1) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method ™9

2) Digastion, Inductively Coupled Plasma Method!
Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method*?%

Dlgestion, Inductively Coupled Flasma Methad ™

1) Ultrasanic Extraction, Gas Chromatosraphic
Methad0#4

2) Ultrasenic Extraction, Gas Chromatographic/Mass
Spectrometric Mathod 7!

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Mathod' !

1} Ultrasonic Extraction, Gas Chromatosraphic
Method!19#

2) Ultrasonlc Extractlon, Gas Chrormatographic/Mass
Spectrometric Method' %2

1) Ultrasonic Extraction, Gas Chromatosraphic
Methad! e

2) Ultrasonic Extraction, Gas Chromatographic/Mass
spectrometric Method'! %29

Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!*#4!

1) Ultrasonic Extraction, Gas Chromatographic
Mathee 197

2) Ultrasonlc Extraction, Gas Chromatographic/Mass

Spectrometric Method! 244 Tw,wﬂ

[ i

#5uaNY

Aoz

15 Benzolg,h,iperylene...

13

16
17

18

19

20

21

22

23

24

25

26

27

28

29

30

Benzolg,h,lperylens

Berylliumn

Bis(2-chlaroethyl)ether
Bis(2-ethylhexyl)phthalate
Bromadichloromethane
Bramatform

Butanol

Butyl benzyl phthalate

Cadmium

Carbazole
Carbon disulficle
Carbon tetrachloride

Chlordane

p-Chloroaniline
Chlorobenzens

Chlorodibromaomethane

1) Ultrasonic Eﬂract\on, Gas Chromatographic
Methedli#]

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

Digestion, Inductively Couplad Plasma Method!

Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method! %29

Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method! 044!

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

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Mathod!##!

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Methed!

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

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

2) Digestion, Inductively Coupled Plasma Methad ™™
Ultrasanic Extraction, Gas Chromatographic/Mass
Spectromatric Meathod! %!

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Mathod!22]

Furge and Trap, Gas Chromatosgraphic/Mass
Spectrometric Method%%]

1) Ultrasonic Extraction, Gas Chromatographic
Methodl0#]

2) Ultrasonlc Extraction, Gas Chramatoeraphic/Mass
Spectromeatric Method!®#!

Ultrasonic Extraction, Gas Chromataographic/Mass
Spectrometric Method 229

Furge and Trap, Gas Chromatographic/Mass
Spectrometric Method 24!

Purge and Trap, Gas Chromatographlc/Mass
Spectrometric Matha?7% %}w‘ﬂa

31 Chlaroform..,
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31

32

33

34

35
36

37
38
39

40

41

42

ATTLANY
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Chloroform

2-Chloraphenal

Chromium

Chromium (1)

Chromium (V1)

Chrysene

Cyanide
2.4-0
oon

DDE

DOT

Dibenz(a hlanthracena

Purge and Trap, Gas Chromatoeraphic/Mass
Spactrometric Method!? 7

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

1) Digestion, Flarme Atomic Absarption Spectrometric
Method¥

2) Digestion, Inductively Coupled Plasma Method! "1
1) Digestion, Flame Atomic Absorption Spectrometric
Method; Alkaline Digestion, Colorimetric Method,
Calculation#114]

2) Digestion, Inductively Coupled Plasma Methad;
Alkaline Digestion, Colorimetric Method;
Calculatlon™#131l

Alkaline Digestion, Colarimetrle Methad®'®!

1) Ultrasonic Extraction, Gas Chramatoeraphic
M:thod[m'm

2) Ultrasonic Extraction, Gas Chromatographlc/Mass
Spectrometric Matheaed97

Extraction, Distillation, Colarimatric Methodl?2%%

Ultrasonic Extraction, Gas Chromatographic Method'”

1) Ultrasonic Extraction, Gas Chromatographic
Methodl0#!

2) Ultrasonic Extraction, Gas Chromatosraphic/Mass
spectrometric Method! 12

1) Ultrasonic Extraction, Gas Chromatographic
Method! 022

2) Ultrasonic Extraction, Gas Chromatagraphic/Mass
Spectrometric Method! 020

1) Ultrasonlc Extraction, Gas Chromatoeraphic
Mﬂthodno.zm

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

1) Ultrasonic Extraction, Gas Chromatographic
M&t‘hﬂd“n'm

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Methad' %<y
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45

46

a7

48

49

50

51

52

53

54

55

5a

57

-

59

Di-n-butyl phthalate
1,2-Dichlorobenzens
1,3-Dichlorobenzene
1,d4-Dichlorobenzens
3,3 -Dichlorobenzidine
1,1-Dichloroethane
1,2-Dichloroethane
1,1-Bichloroethylena
cls-1,2-Dichloroethylens
trans-1,2-Dichloroathylene
2.4-Dichlorophenal
1,2-Dichlorpopane
1,3-Dichloropropane
1,3-Dichlotopropene

Dieldrin

Diethyl phthalate

2,4-0Dimethylphenol

43 Di-n-butyl phthalate. .,

Ultrasonic Extraction, Gas Chromatoeraphic/Mass
Spectrometric Mathad e

Purge and Trap, Gas Chromatoeraphlc/Mass
Spactrametric Mathod!192

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Mathod!

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Mathed™

Ultrasonlc Extraction, Gas Chromataeraphic/Mass
Spectrometric Mathod %%

Furge and Trap, Gas Chromatoeraphic/Mass
Spectrometric Method!?2

Puree and Trap, Gas Chromatographic/Mass
Spectrometric Method!##)

Purge and Trap, Gas Chromatoeraphic/Mass
Spectrometric Mathod!#!

Purge and Trap, Gas Chromatographic/Mass
Spectrametric Method! 2

Furge and Trap, Gas Chromatoeraphic/Mass
Spectromatric Method! 4!

Ultrasanic Extraction, Gas Chromatographic/Mass
Spectrometric Methad!®#

Puree and Trap, Gas Chromatographic/Mass
Spectrometric Method!22!

Purge and Trap, Gas Chromatoeraphic/Mass
Spectrometric Methead!*#

Purge and Trap, Gas Chromatographic/Mass
spectrometric Method!

1) Ultrasonic Extraction, Gas Chromatographic
Method104]

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Mathod! 22!

Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Mathod™o#

Ultrasonic Extraction, Gas Chromatographlic/Mass
Spectrometric Method028 YT,

60 2,4-Dinitrophenol...
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&0 | 2,8-Dinitrophenaol
61 | 2,4-Dinitrotoluane
62 | 26-Dinitrotoluens
63 | Di-n-Octyl phthalate
64 | Endosulfan
65 | Endrin
66 | Ethylbenzene
67 | Fluoranthene
68 | Flucrene
69 | Heptachlor
70 | Heptachlor epoxide
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Ultrasonlc Extraction, Gas Chromatographic/Mass
Spectrometric Method! %!

Ultrasonic Extraction, Gas Chromatoeraphic/Mass
Spectrometric Method! 04

Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!20

Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Mathod %!

1) Ultrasonic Extraction, Gas Chromatoeraphlc
Method1%#!

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method! 0241

1) Ultrasenic Extraction, Gas Chromatasraphic
Method! %4

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectromatric Mathod!®#!

Purge and Trap, Gas Chromatoegraphic/Mass
Spectrometric Matheod!#

1) Ultrasonic Extraction, Gas Chromatographic
Methodl! %20

2) Ultrasonic Extraction, Gas Chramatographic/Mass
Spectrometric Methaod!%#]

1) Ultrasenic Extraction, Gas Chromatographic
Methe1021

2) Ultrasonle Extraction, Gas Chromatagraphic/Mass
Spectromatric Method! %!

1) Ultrasonic Extraction, Gas Chromatographlc
Methad*#

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

1) Ultrasonic Extraction, Gas Chromatographic
Method!0#

2) Ultrasonlc Extraction, Gasl Chromatographic/Mass

Spectrometric Me’chod““m ‘*:;(W_-"J

71 Hexachlorobenzene,,,

Tl

72

e

74

75

-]

7

78

79

80

a1

82

Hexachlorabenzene

Hexachlore-1,3-butadiene

n-Hexane

0L-HCH

B-HeH

y-HCH

Hexachlorocyclopentadiene

Hexachloroethane

Indeno(1,2,3-cd)pyrene

Isophorone

Lead

Marganese

1) Ultrasonic Extraction, Gas CHromatograph\c
Method 4

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!1%2%

Purge and Trap, Gas Chromatographic/Mass
Spectromatre Mathed!##

Purge and Trap, Gas Chromatographic/Mass
Spectromettic Method!12:25

1) Ultrasenlc Extraction, Gas Chromatoeraphic
Methadoz

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!'?#8

1) Ultrasonic Extraction, Gas Chramatographic
Methadln#!

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!194!

1) Ultrasonic Extraction, Gas Chromatographic
Method!"#]

2) Ultrasonle Extraction, Gas Chromatographic/Mass
Spectrometric Method!®#¢

Ultrasanic Extraction, Gas Chromatographic/Mass
Spectrometric Methad!%2%

Ultrasonic Extraction, Gas Chromatosraphic/Mass
Spectrometric Method!'0#!

1) Ultrasenic Extraction, Gas Chromatographic
Methad!!04

2) Ultrasonlc Extraction, Gas Chromatoeraphic/Mass
Spectrometric Method! %

Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Methagl1844!

1) Digestion, Flame Atomic Absarption Spectrometric
Method!™*¥

2) Digastion, Inductively Coupled Plasma Matheag!1
1) Digestion, Flame Atomic Absorption Spectrometric
Method "

2) Digestion, Inductively Coupled Plasma Method”-”%\ﬂ

83 Mercury..,
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a5

B8e

87

g8

89

20

91

92

93

G

95

Mercury

Methanol

Methoxychlor

Methyl bromide
Methylenes chlorde
2-Methylphenol
2-Methylnaphthalene
Methyl tert-butyl ether

Maphthalene

Nickel

Nitrobenzene
N-Nitrosodiphenylamine

M-Nitrosodi-n-propylamine

1) Digestion, Cold-Vapor Atomic Absorption
spectrometric Method!'®

2) Digestion, Inductively Coupled Plasma Method!
3) Thermal Decomposition Amalgamation and Atormic
Absarption Spectromatric Method!™

Purge and Trap, Gas Chromatoeraphic/Mass
Spectromatrle Mathod!'#]

1) Ultrasonic Extraction, Gas Chromatographic
Methed!1022

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!'"#8!

Puree and Trap, Gas Chromatographic/Mass
Spectrometric Methad!#

Purge and Trap, Gas Chromatographic/Mass
Spactromatric Mathod!! 44

Ultrasanic Extraction, Gas Chromatoeraphlc/Mass
Spectrometric Methog! %!

Ultrasonic Extraction, Gas Chromatagraphic/Mass
Spectrometric Mathod!!0%!

Furge and Trap, Gas Chromatoeraphic/Mass
Spectrometric Method!*!

1) Ultrasonic Extraction, Gas Chromatographic
Method0

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectromatric Method! !

1) Digestion, Flame Atomic Absarption Spectiometric
Methodl ™1

2) Digestion, Inductively Coupled Plasma Method!™
Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrarmetric Method!1%2

Ultrasonic Extraction, Gas Chromatographlc/Mass
Spectromatric Methaod%%]

Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrametric Method!%28 ?ﬁ(y\«j”j

96 Polychlorinated Biphenyls...

96

Polychlorinated Biphenyls
- Aroclor 1016
Aroclor 1221
- Araclor 1232
- Aroclor 1242
- Aroclor 1248
- Araclor 1254
- Aroclor 1260
Folychlorinated Biphenyls
- 2-Chlorabiphenyl
- 2 3-Dichlarabiphenyl
- 2,2 5-Trichlorobiphenyl
2,4, 5-Trichlorabiphenyl
- 2,23 5 Tetrachlorobiphenyl
- 2,2'5 5-Tetrachlorobiphenyl
- 2,3 4.4-Tetrachloroblphenyl
- 2,2,3,4,5-
Pentachlarobiphenyl
-2,24.55-
Pentachlorobiphenyl
-2324 6
Pentachloroblphenyl
22,344 5-
Hexachlerabiphenyl
-22.3455-
Hexachlorobiphenyl
v BB
Hexachlorohiphenyl
- 224455
Hexachlorobiphenyl
-22'33.44 5
Heptachlorobiphenyl
-22.344.55-
Heptachlorobiphenyl
-22340,40 56

| Heptachlorobiphenyl

1) Ultrasonic Extraction, Gas Chrematoeraphic
Methad! %

2) Ultrasonic Extraction, Gas Chromatagraphic/Mass
spectrometric Method! 2

Ultrasonic Extraction, Gas Chramatographic Methg\’d["’\';’jﬁ
d i

-22 34 55 6.,
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-22'34'55 6
Heptachlorobipheryl
-2,2.33.44.55 6
Neonachlorobiphenyl
97 | Pentachlorophenal Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrametric Method!04]
98 | Phenanthrene 1) Ultrasenic Extraction, Gas Chromatographic
Methad 12
2) Ultrasonic Extraction, Gas Chromatographic/Mass
spectrometric Mothod!®2
99 | Phenal Ultrasonic Extraction, Gas Chromatoeraphic/Mass
Spectrometric Method 02!
100 | Pyrene 1) Ultrasonic Extraction, Gas Chromategraphlc
Method®#
2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!12)
101 | Selenium 1} Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method! "
2) Digestion, Inductively Coupled Plasma Methad ™™
102 | Sitver Digestion, Inductively Coupled Flasma Method!'*!
103 | Styrene Furge and Trap, Gas Chromatographic/Mass
Spectrometric Method!!##
104 | 1,1,2,2-Tetrachloroethane Purge and Trap, Gas Chromatoeraphic/Mass
Spectrometric Methad™#)
105 | Tetrachloroethylene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Methad!! &
106 | Toluene Furge and Trap, Gas Chromatographic/Mass
spectrometric Method! %4
107 | Toxaphene Ultrasanic Extraction, Gas Chromatographic Methed! %!
108 | TPH (Cs-Ca) 1) Purge and Trap, Gas Chromatographic Method!!2!!
2) Purge and Trap, Gas Chromatographlc/Mass
Spectromeatric Methad! 3
109 | TPH (C.a-Cie) Ultrasonic Extraction, Gas Chromatagraphic MethodH®2!
110 | TPH (C.5-Cas) Ultrasonic Extraction, Gas Chrematoeraphic Method!%2]
111 | 1,2,4-Trichlorobenzene

112,25 =

Furge and Trap, Gas Chrcmatcgrap?ic/Mass

Spectrometric Method ey

112 1,1,1-Trichloroethane...

#iu Hr9snfie Anaed

112 | 1,1,1-Trichloroethane I -Purge and Trap, Gas Chromatographic/Mass
spectromatric Method! %%

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

114 | Trichleroethylens Purge and Trap, Gas Chromatographlc/Mass
Spectrometric Method!#2

115 | 24,5-Trichlorophenol Ultrasonlc Extraction, Gas Chnfomat::graphic/f\;\ass
Spectrometric Method! %41

116 | 2,4,6-Trichlorophenel Ultrasonic Extraction, Gas Chromatoeraphic/Mass
Spectrometric Method!

117 | 1,3,5-Trimethylbenzene Furge and Trap, Gas Chromatographic/Mass
Spectrometric Mathod! !

118 | Vanadium Digastion, Inductively Coupled Plasma Method™ !

119 | Vinyl acetate Purge and Trap, Gas Chromatographic/fMass
Spectiometric Method!?!

120 | Vinyl chloride Purge and Trap, Gas Chromatosraphic/Mass
Spectrometric Mathod!®#!

121 | m-Xylene Purge and Trap, Gas Chromatographle/Mass
Spectrometric Method! 52

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

123 | p-dylene Furee and Trap, Gas Chromatographic/Mass
Spectrometric Method 4

124 | Xylene (Total) Purge and Trap, Gas Chromatographic/Mass
Spectrarmetric Method!22

125 | Zine 1) Digastion, Flame Atormic Absorption Spectrometric
Method 1"

- 2) Digestion, Inductively Coupled Plasma Method ™™ J
\oninginaia
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3, munAAmnsaduondouurdUsselng, gieTessidude. faninii 4. ngamme:
Gouwiinisfa, 2547,

d. APHA, AWWA, WEF, Standard Metheds for the Examination of Water and
Wastewater, 23" ed. Washington, DC: APHA, 2017,

5, United States Environmental Protection Agency. Standards of Performance for
New Stationary Sources. 40 CFR 60, Appendix A, 2019,

6. United States Environmental Protection Agency, Test Methods for Evaluation
Solid Waste Physical/Chemical Methods. SW-846, 1997,

7. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physlcal/Chemical Methods, Acid Digestion of Sediments, Sludges, and Soils,
SW-846 Method 30508, 1996,

B, United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods, Alkaline Digestion for Hexavalent Chromium.
SW-846 Method 30804, 1996,

9. United States Environmental Protection Agency. Test Methods for Evaluation Solic
Waste 3. Physical/Chemical Methods, Separatory Funnel Liquid-Liquid Extraction. SW-846
Methad 3510C, 1996

10. United States Environmental Protection Asency, Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Ultrasonic Extraction. SW-846 Methad 3550C, 2007,

11. United 5States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Purge and Trap for Aqueous Samples, SW-846 Method
5030C, 2003,

12. United States Environmental Protection Agency. Test Methods for Evaluation Salid
Waste Physical/Chemical Methods. Closed Systern Purge and Trap and Extraction for
Volatile Organics in 5oll and Waste Sample. SW-846 Method 5035A, 2000,

13, United States Environmental Protection Agency. Test Methaods for Evaluation Solid
Waste Fhyslcal/Chemical Methods. Inductively Coupled Plasma-Optical Emisslon
Spactrometry. SW-846 Method 6010D, 2014,

14. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods, Flame Atomic Absorption Spectrophotometry. SW-846
Method 70008, 2007

15, United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods, Arsenic (Atomic Absorption, Gaseous Hydride), SW-846
Method T081A, 1992, -

EAL

16, United States..,

e g

16. United States Environmental Pratection Agency, Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Chromium, Hexavalent (Colorimetric), SW-846 Method
71964, 1992,

17. United States Environmental Protection Agency, Test Methods for Evaluation Solid
Waste Physical/Chemnical Methods. Mercury in Liguid Waste (Manual Cold Vapor
Technigue). SW-B46 Methad TATOA, 1994,

18. United States Environmental Pratection Asency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Mercury in Solid or Semisolid Waste (Manual Cold-
Vapor Technique), SW-846 Method 74718, 1998

19. United States Erwironmental Protection Agency. Test Methads for Evaluation Solid
Waste Physical/Chemical Methads, Mereury in Solids and Solutions by Thermal
Decomposition, Amalgamation, and Atomic Absorption Spectrophotomaetry, SW-B46
Methed 7473, 2007,

20. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Selenium (Atomic Absorption, Borohydride
Reduction). SW-846 Method 7742, 1994

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

22, United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods, Organochlorine Pesticldes by Gas Chromatography.
5W-846 Method 80818, 2007,

23, United States Environmental Protection Agency. Test Methads for Evaluation Solid
Waste Physical/Chernical Methods, Polychlorinated Biphenyls (PCBs) by Gas
Chromatography. SW-B46 Method BOB2A, 2007

24, United States Environmental Protection Agency, Test Methods far Evaluation Solid
Waste Physical/Chemical Methods, Polynuclear Aromatic Hydrocarbons. SW-846 Method
8100, 1980,

25, United States Environmental Protection Agency, Test Methads for Evaluation Solid
Waste Physical/Cherical Methods, Volatile Organic Compounds by Gas Chromatography/
Mass Spactrometry. SW-846 Method B260D, 2018,

26. United States Environmental Protection Agency, Test Methods for Evaluation Solid
Waste Physlcal/Chermical Methads, Semivolatile Organic Compounds by Gas
Chromatography/Mass Spectrometry. SW-846 Method B270E, 2018,

27, United States Environmental Protection Agency. Test Methecds for Evaluation Solid
Waste Physical/Chemical Methods. Chlorinated Herbicides by GC Using Methrtaﬂan or
Pentafluorobenzylation Derivatization. SW-846 Methad B151A, 1996_'-;:}\-@:;\,

28, Unlted States,,,
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28. United States Environmental Protection Agency, Test Mathods for Evaluation Solid
Waste Physical/Chemical Methods. Tetal and Amenable Cyanide : Distillation. SW-846
Method 2010C, 2004,

29. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Cyanide Extraction Procedure for Sollds and Oils. Sw-
846 Method 9013A, 2014,

30. United States Erwvironmental Protection Agency. Test Methods for Evaluation Salid
Waste Physical/Chemical Methods, Cyanide in Waters and Extracts uslng Titrimetric and
Manual Spectrophotometric Proceduras, SW-846 Method 9014, 2014,

31, United States Environmental Protection Agency. Test Methads for Evaluation Solid
Waste Physlcal/Chermical Methods, pH Electrometric Measurernent. SW-846 Method
2040C, 2004,

32, United States Environmental Protection Agency, Test Methods for Evaluation Solid
Waste Physical/Chemical Methods, Soll and Waste pH. SW-846 Methad 90450, 2004‘5““'\")‘&
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i ArsEnic Digestian, iInductively Coupled Plasma Mathod
2 Bériurm Digesstian, Inductively Coupled Plasma Method
3 Blochernical Owygen Demand | 5-Oay BOD Test, Azide Modification Method
4 Cadrmium Digastion, inductively Coupled Plasma Mathod
5 Chernical Owygen Demand Closed Reflux, Colormetric Method
& LColor 3 ADMA Weighted - Ordinate Spectrophotometrc

Method
7 Copper Digestion, inducthely Coupled Plasma Method
& | Free Chiarine lodometric Method
@ Hexavalent Chroenium Filtraticn, Colorimetric Method
10 Liead Digestion, inductively Coupled Plasma Method
11 | Manganese Digestion, Inductively Coupled Plasma Methad
12 HNickle Digestion, inductively Coupled Plasma Method
13 Qil and Grease Licguid-Lquid, Partition-Gravirmetric Method
14 jpH Electrometric Method
15 Lelerium Digestion, Inductively Coupled Plasma Method
16 | Sulfide ZnS Predpitation, lodormetric Method
1T | Ternperature Labaratery and Field Method
1B Total Chramium Digestion, Inductively Coupled Plasma Method
12 | Total Dissolved Solids Dried at 180 °C
20 Total Suspendad Solids Cried at 103-105 °C
21 Trivalent Chroméem Digestion, Inductively Coupled Plasma Method
Filtration, Colarimetric Method, Caloulation

22 Zing Digestion, inductively Coupled Flasma Methad

n

ey
fuaerrigen Aucnng
rfmareran g SR

gemasnauiifouneFrufsueinliunaes Tuoon

Arsenic...

i wilnarrunits == Wered
1 frsanic Digestion, Inductively Coupled Plasma Method
2 Bariurm Digestion, Inductively Coupled Plasma Methad
3 Cadmium Digestion, Inductively Coupled Flasma Method
i Chroemiurm Digestion, Inductively Coupled Plasma Method
g Hexavalent Chromium Filtration, Colonmetric Method
6 Lesad Digestion, Inductively Coupled Plasma Method
T Manganase Oigestion, Inductively Coupled Flasma Method
B Mickel Digestion, Inductively Coupled Plasma Method
1] pH Electrametric Method
10 Selenium Digestion, Inductively Coupled Flasma Method
11 | Trivalent Chreemium Inchuctively Coupled Plasma Method; Fltration,
Colorimetric Method; Calculation
12 aine Digestion, Inductively Coupled Plasma Method
\anATaiaE

APHA, AWWA WEF. Standand Methods for the Examination of Water and
Wastewater. 237 ed, Washington, DC : APHS, 2017
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