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CERTIFICATE OF CALIBRATION

CL-p00-8 Page 10l

MEASUBEMENT ITEM
MAMUFACTURSR
MODEL/TYPE

SERIAL NLSANER

10 NUMBER
CONDITION AS-HECEIVED
CUSTOMER

RECEIVED DATE
MEASLIREMENT DATE
155LIE DATE

ROMMENTAL CONDITIONS:

CALIBRATICN CONDITION:

TABULATICN OF RESI

The tatste o fie

2 Pages

THIS CEATIFICATE REFORT MAY NOT BE REPRODUCED EXCEFT IN FLILL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN OBTAINED
IN WRITING FROM THE LABORATORY

NAC

Continuation of Cortificate of Calibration Number £1-003-85

MEASLIREMENT

stancar Flow [(

i

Table 2; 1

af ractumic

Ap e Standard Fow

Fiow rate

' eriblg

Unewrraingy i i

**Eng af Caiificrtn of Cafbration®**

%

s
///

SCARLET | TECH

Certificate of Calibration

WL-21 Wireless Anemometer

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

Client: Envir Service Co., Ltd.
Serial No.: 2111DT0072
Calibration Date: 2022/3/25
Calibration Expiry Date: 2023/3/24

The Result of Calibration

Velocity
Measured | Actual Deviation | Tolerance | Result
| Value (m/s) | Value (m/s)
1.1 0.1 .9-1.1 Pass
2.0 0.0 .8 -2.2 Pass
4.8 0.2 .7 = 5. Pass
. 7.0 0.0 .0 - 8. Pass
10.0 9.9 0.1 .5 -10.5 Pass
20.0 202 02 9.0-21.0 | Pass
Wind Direction
Measured | Actual Deviation | Tolerance | Result
Value Valve
45° 45 0 42-48 Pass
135° 135 0 132-138 Pass
225° 227 2 222-228 | Pass
315° 314 1 312-318 Pass
0° 359 1 357-3 Pass
Inspection | Actual Deviation Tolerance | Result
Room Temp | Value
24.2°C 24.2 0.0 23.2-25.2 Pass
Atmospheric| Actual Deviation Tolerance | Result
Pressure Value
Inspection
998 1000 2 994-1002 Pass
Environment conditions :
Air temperature: ___ 22 °C
Relative humidit 62 o
Static pressure: ___102.2 kPa 1-:
Performed by: —5"'"” v

Certified by
Head of Engineering department

This certificate may not be published or reproduced, except in full, unless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

4F-3,No. 347, 2nd Sec., Heping E. Rd., Daan Dist. Taipei City 106, {ﬁﬁaqi‘luﬁququ
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SCARLET| TECH

Certificate of Calibration

WL-21 Wireless Anemometer

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

Client: Envir Service Co., Ltd.
Serial No.: 2112DT0102
Calibration Date: 2022/3/25
Calibration Expiry Date: 2023/3/24

The Result of Calibration

Velocity
Measured Actual Deviation | Tolerance | Result
| Value (m/s) | Value (m/s)
1.0 0.0 Pass
2.0 0.0 Pass
49 0.1 . Pass
a 7.3 0.3 .0 - 8. Pass
10.0 9.9 0.1 .5 -10.5 Pass
20.0 20.1 0.1 9.0-21.0 | Pass
Wind Direction
Measured Actual Deviation | Tolerance | Result
Value Valve
45° 45 0 42-48 Pass
135° 134 1 32-138__ | Pass
225° 224 1 =228 | Pass
315° 314 1 2-318 | Pass
0° 0 0 -3 Pass
Inspection | Actual Deviation Tolerance | Result
Room Temp | Value
24.2°C 24.8 0.6 23.2-25.2 Pass
Atmospheric| Actual Deviation Tolerance | Result
Pressure Value
Inspection
998 1000 2 994-1002 Pass
Environment conditions :
Air temperature: ___22 °C
Relative humidit 62 o
Static pressure: ___102.2 kPa l_:
Performed by: —}’M v

Certified by
Head of Engineering department

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

4F-3, No. 347, 2nd Sec., Heping E. Rd., Daan Dist. Taipei City 106, Lfﬁﬁaqi‘luﬂququ




%Hﬁﬂgﬂ Certificate

Cursfomer:

Vit Analyst snd Engineering Consubtint Ca Lid
No. K1 Sal Udonauk 41, Sukhumvil Rosd,
Bangehuk, Mhra Khanong,

Bangkok, 10260, Thailand

Model Numbar  LxT2 Procedure Number  DOD01.E384

Serfal Number  00DBES4. Technician Jacob Cannon
Test Results Pass Callbration Date 11 Mar 2022
fachured Catibration Due
nlclhl Gondhitors i Man Temperature &4 'c 2025°C
Daseription SoundTrack LxT Class 2 Hinmidity 509 SRH +Z0%RH
Ciass 2 Sound Level Meater Statlc Pressure 7.2 kPa  +013kPa
Firmware Revigon: 2,404
Evaluation Method Testud with: Data reported in o8 re 20 uPa.
Larson Davis PRMLXT2C, S/N 071563
PCB 375404, SIN 335078
Larson Davis CAL201, S/N 0108
Larson Davis CAL200. SN 9079
to : the whan combined with

Calibraticn Cartficate from procadure DOKY.B3TE:

IEC 60651:2001 Typa 2 ANSI51.4-2014 Class 2

IEC BOB04:2000 Type 2 ANSI 514 (R2006) Type 2
IEC 61262:2002 ANS1S1.11 (R2008) Class 2
IEC 61260:201 Class 2 ANS! 51.25 (R2007)
IEC 61672:2013 Class 2 ANS! $1.43 (R2007) Type 2
bssuing Ik centifies that the ingbumunt described o ] L J
I naledl eadle 1o Syster ol Units 5()
Fnrough his Matioral Instinatn af Standards and (NIZT, or oiner nstianal institates, snd mants e
pecirmments of (SOAEC 170252017,
Tost points marked with a £ in the salumn do within this scope of acoreditati

e iy systar 15 registorad 10 150 90012018,

Thin cailiration ia @ ditect comparisai of e unit urder teat 10 ihe lised referente startards and rid nal invole ony samgling plans io
complete. Mo atiowance his been made for the iastability of the tes! device dus o uss, lime, s, Such allowsneeas would be made By

1w cusininer 8 raeded.

This iméerisinties ware compuied in accordance with the 180 Goido io the of SUME A
cewarags faclor of aj Tegma (k= applied B c L] Wih-mrﬂodmwh&wat
uppredmistily B5% cotfidence level

Tiis repoct may nat be mproducan, excapl in il urkess parméssion tor the pubhcation of sn apprved absimct i abluinea m wriiing
froen the arganizatin issulng this report.

Gorraction dass from Lamson Davis LaT Mamual for SaundTrack LaT & ScaindEapar Lat, IT70.01 Rev J Supporting Fimam: Vemsion
2.301 2015-04-30

[ ARSON DAVIS - A PCB FIEZOTRONICS DIV.

162} West %20 Nonk

Pgm,:'ruﬁm.' Ulmites Ststes omso" D.A.“Is
Tl HA-DN01 APCE DIVIBIGN
TEEENTITA L i e

Certificate Number 2022003098

Acoustic Signal Tests, C-weighting

Measured according bo IEC B1672-3:2013 12 and ANSI 81,4-2014 Part 3: 12 using @ comparisan coupler with Lnit Under Test
{UUT} and reference SLM using slow lime-weighted sound leved for compliance to IEC B1672-1:2013 5.5, ANSI 51.4-2014 Part
165 v

125 0.2 =020 -1.70 130 0.23 Pass
1000 016 0.00 -1.00 1.00 023 Pass:
BOOD 284 -3.00 -8.00 200 032 Pass

— End of mensurement resulis—

Self-generated Noise
Maasiired mdli o Ecmmi-"!uu 1.1 ﬁ ANSI S1.4-2014 Part 3: 11,1
A-weighted 4078

= End of measurement resalis—

< End of Reprart.-

Signatory: _Jacad £

LARSON DAVIS - A PCB PIEZOTRONICS DIV,
1681 West K20 Narh

Prava, UT B4601, United Stites

T-GR4-0001

®LARSON DAVIS

A PCH DIVIBION

T T D001 B4 Ry

Cartificate Numbor 2022003098
Far 114* microphones, the Lerson Davis ADPOR4 114" bo 13" adapior is usad with Ihe callbrators and Se Lamon Dayis ADFO4I 14 o
117" adaptor is used wilh e prasmalsar,

Calbration Gheck Fraquency: 1000 Ha: Reference Sound Pressurs Level 174 dB re 20 @Pa

Perindic tests wete perfomed in aocordance with precedures fam 1EC G1672-3:3013 | ANSUASA 01 4-2014F A3,
N Pattern approval foe IEC 6167212013 ) ANSIASA 51.4-2014/Part 1 svalable,

The sound level moter-suomitiod for lesting of IEG V7222013 | ANSHASA.S1 4-2014/Past
3, for he environmentsl condtons ummlmmmmwm HMW o general siatement or concysion can be meade
aboia confarmance of the sound level metar (o he Nl mnwlmlmﬁcmmw 23 | ANSUASA B1.4-2014/Par 1 mhr
wvidanica wiss nat publicly svaliable, from an lesling far patiorn approvals, b

e precded of sausie bavel matar filly cantarmed b this class 2 spocifications In 1EG 61572-1:2013 / ANSVASA 51.4-2014Fart 1 o
conection data for scouslical fest of frequancy weighling were ot Srovided In the Instruction Manual snd {b) because 1he perlodic tests
of [EC 61872-3:2012 | ANSUASA S1.4.2014Part 3 caver only a Mhdmﬁlﬂdhmﬂw EC B1672-12005 | AMSHASA
51.4-2014/Fart 1,

Description Cal Date  Cal fhue Cal Standard
Lagson Davis CAL9H Resitsl Tntensity Calibrator 202(-08-10 20224410 w1250
Hart Sclentific 2626-H Temperature Probe T 0204 TN LT
Lamon Davie CALI0D Acouatic Calibritr 2021-07-21  METAT20 (LT e
Latsoe) Davie Model 831 002N TOANT-2 oTTH
PUBITTALS 172 inch Prepolorized Pressure Misrophone 2022-03.03 202303402 MITI8S
SHE DS Ulrs Low Distortion Generator 2021-04-1% 20220413 [LTEER)
Larsom Diavia 12" Preamplifier for Madel 831 Type | 2L 2220608 POHBIG4TE
Acoustic Calibration

1000 He. 51,12 244 483 014 Pass
— Fond af wiessmrymant pesalis=

IAREON DAV - A PCR PIEZOTRONICS DIV,
681 West 520 North

Provvns, TIT §44601, Tinited Statex

Tl

®LARSON DAVIS

A PEDDRIEION

HETAATTINAT A 0 00 By P

Calibration Certificate

Cerfificate Number 2022002874

Customer:

Untited Anatyst and Engineering Consubtant Ca Lid
N, 1 Sal Udansu 41, Sukdmmvit Hoad,
Bangehak, Phra Khanang,

Baighok, 10268, Thallanl

Modal Numbar  LxT2 Procedure Number  DO001.5378

Serial Numbar 0008634 Technician dacali Cannon
TestResults  Pass Calibration Date fMar s
Calibration Due
Initial Congitfon A& Manufaciured S —— e 2379 ‘¢ togsc
Deseription SoundTrack LxT Class 2 Humidity 50.3° WRH +Z0%AH
Clasa 2 Sound Level Mater Static Pressure B5.3T kPa +0.13%Pa

Famwara Revision: 2404

Evaluation Method mdemnmmmmmmmmms&h-ua 12.0) pF capacitor o smulate
microphona capacitance. Data reportad in dB re 20 uPa assuming & microphone sensiltly of 50.0
miFa.

Compliance Standards.  Compliant to d tho followsng standards whon with
Calibeation Certificats from procedure DD0G1 8384;

|EC B0651:2001 Type 2 ANSE 5140014 Class 2
(EC B0604:2000 Typa 2 ANSH 514 (R20DG) Typa 7
|EC 61252:2002 ANSHS1 25 (RE0OT)

|EC 61672:2013 Class 2 ANSE51.43 (RE00T) Typo 2

|EC 61260:2001 Class 2 ANSESY. 11 [R2009} Class 2

Issuing kab ceriifios that the ibstnument described above meels or sxcesds. s statad by the rafe Procadire
(unless ctharsise naoted). |t has been calbrated using standards 1 Systesn of Ualte {51)
Ihrugh Wie Natonal Instilule of Stenoards and Technology (MIST), H“nmm insstutes, and mealy the
ariirements of FSOMIEC 17025:2017. with & £ in the e oty da nat (sl within i

scops of secroditation.

The quaity system i egistered 10 150 9001:2015.

Tris calibrasan & a direet comparsan of the unil indar test to the Bstsd rfarence standirds and did not mvoive any samplng plans o
comglate, No abowanoe has bean made for the ingtabiity of the st dmans due o use, time. cbe: Soch alowances wauld be made by
e customer s needed.

Thir e compuied it IF Ay the al i (EUM), A
mmmdmmmlvhqmu&:}dmhmmﬁdhhdmwdwwmh mmmpmuﬂnwmal
aparaximubsly S5% confitence lyved

“Thilm ropor may natl be exceptin hill, for af sn sppeoved sagltec s cbtained m witig
Tratn (he arganizition issung Mis mport.

Carmaction data from Larsan Davis LeT Manual for LxT& Lel. 117001 Rev O Famwans Vession
4.5, 280910

Callbration Chesck Fraquency: 1000 He; Refarsnte Sound Pressure Leve: 114 98 m 20 gP

LARSON DAVIS - A PCB MEZOTRONICS DIV
1681 West 820 Marth

Prava, UT 84601, United States

Tl-6R4-0001

©| ARSON DAVIS

A PCEH OVIBEON

WEAETINATI THRO 8407 T 7



Cortificate Number 2022002874

Description CalDate  Cal Due Cal Standard
Hast Sciemific 2626-H Temgerature Probe 2021-02-04 20020804 DO6THT
SRE DE360 Ulirn Low Digiontion Generatie WN-O7-22 202247-22 7174

LARSON DAVIS - A TCH FIEROTRONICS DIV,

16K N
e, U o1 i ®LARSON DAVIS
T-Ald-0001 APCE DAISION
HOIATIEITD D1 A4 Bey T
Cartificate Number 2022002574
A-weighted Broadband Log Linearity: 8,000.00 Hz
i i = = i —
on
an
_om
B g
2 no
g a3 p— 4
w2 | =
o +
g
ALES wa o mn o s 1m0 ma
Lavel Injected (48]
| W P L Lt —— Lol Lim| |
Ierve linearity 4 IEC 6672-3:2013 16 and ANSES1.4-2014 Part 3 16 for compliance to 1EC 61672-1:2013
56, [EC BOBI4-A000 6.2, IEC 61253:2002 mam.ﬂﬁmmﬁmm Pam-a.u.masmaliﬁu
35.00 0.65 0.70 0.70 0.6 Pass.
36.00 0.56 070 070 0.16 Pass
‘37.00 041 070 0.70 0.6 Pass
3800 0.3z 070 0.70 0,16 Pass.
35.00 028 070 oo 0.16 Pass
40,00 015 070 0.70 045 Pass
41.00 014 -7 o7 016 Pass
azon 0.08 0,70 0.70 016 Pass
43,00 0.04 018 070 047 Pass
44.00 0,06 -0.70 0.7 047 Pass
45.00 n.0s -0t 0.70 0,16 Pass
1600 0.01 070 070 0,16 Pass:
47.00 001 070 o0 0,16 Pass
400 0.00 0.70 0,70 0,16 Pass
48,00 -0m 070 7o 0.16 Pass
54,00 002 £0.70 0,70 016 Pass:
6200 0,05 S ] 0.70 0,18 Pass
64.00 004 0,70 0.1e 0.16 Pass
55.00 .04 0.0 0.70 016 Pass
7400 045 .70 0.70 048 Pass
78.00 005 0.0 0.70 0.78 Pass.
84.00 005 .70 0.70 016 Fass
“85.00 0,04 0.0 0.70 0.16° Pass
84,00 005 0,70 0.70 0.18 Pass
55,00 .00 070 0.70 015 Pass
104.00 0.01 -0.70 o7 0.15 Paes
108.00 a.01 070 .70 0,15 Pass
114.00 0.00° 0,79 an 0.15 Pass
15,00 001 070 .70 015 Pass
124,00 o0 070 oo 0.15 Pass
12800 0.01 0.70 0.70 .15 Pass.
134,00 .01 .70 o.yo 0,15 Pass
136,00 oo 070 0.0 015 Pass
137,00 o .70 070 015 Pass
138,00 0,00 070 070 015 Pass
139.00 0.00 0.0 0.70 015 Pass

LATSON DAVIS « A PR PIEZOTRONICS DIV
1681 West H20) Narth

Brova, UT 84601, United States

THi-GH4-0001

®ARSON DAVIS

A PCB DIVIBION

MWIATIRII TN TI00%) A4NT Reev T

GCerfificate Number 2022002874
Z-weight Filter Response
[ ——— — I 1
| I——— — — s
04 — .
g u — e
= : —rr———
E TV EE— =i e
a8 —_—
o —I
=0
1 0 100 1600
Frequency [Hz}
|—N'em||d W Oevain e Liwnr L Lo Limn [

Elecinical signal test of frequency weightng parformed according ta IES 6167232013 13 and ANSI S1.4-2014 Part 3. 13 for coingiliance to
IEC 6065 [ R

— End of memroment resilie—

LARSON DAVIS - A PCE PIZOTRONICS IV,
1M} Wiest 5300 Warth

Prava, UT B4601, United Sties

THa-684-0001

©| ARSON DAVIS

A POH DIVIGION

HTIATIRT THHE 00 R

Certiflcate Number 2022002674
— Enal of measmremint pesalis—

Peak Rise Time

Peak e Sme parformed sccarding to IEC B0651:3001 B.4.4 and ANSI S1,4:1303 (R2H0E)

13348 Pass
138,50 Fass
Pass.
134, 133,50 FPais
— Enel af misurement resubis—
Positive Pulse Crest Factor
200 ps pulse tests at 2.0, 12,0, 22.0, 32.0 dB below Overload Limit
mummmﬁml i [EC BIB51:2001 £.4.2 and ANST 51.4:1443 WIME

135,85 3 ovLD +1.00 Pass

5 avLD +1,60 015% Fass

12585 3 .15 +1.00 0161 Pass

5 0.15 +1.00 0.16¢ Fass

115.95 3 016 +1,00 0151 Pass

4 0,13 +1.00 0AG% Pass

10595 3 0.3 +1,00 0i5% Pass

5 14 +1.00 (A4 Pass

— Fuil of messmrement ronnilis—
Negative Pulse Crest Factor
200 ps pulse tests at 2.0, 12.0, 22.0, 32.0 dB below Overload Limit
Crest Factar mansured 1 IEC BOGET:2001 0.4.2 and ANS| 5141583 (RR006) B.4.32

135.85 3 ovLD + 1,00 oast Pasn

& avip 100 D5y Pass.

125,85 5 047 £1.00 05t Pans

5 -0a7 £1,00 0151 Pasn

15.85 a 018 +1.00 D53 Pass

5 045 £1.00 0153 Pasr

105.85 3 -0.16 £1.00 0154 Pass

& 047 £1.00 D15t Pase

— End of mesurvment rosiidie—

Gain

Gain massured Becarding to FEC 61672-3:201317.3 and 17.4 and ANSI 51.4-2014 Part 3! i?.,lhﬂ 174

0dB Gain’ 0394 8369 4.0 018 Pags
0 dB Gain, Linearity 4028 3039 0.7 016 Piass
OBA Low Range B398 =k ] 84,09 b8 Pass.
OBA Nermal Renge B30 53.20 shi0 018 Frss

LARSON DAVIS - APCB PIEZOTRONICS DIV,
168 | Wiest #20 Narih

Prava, UT 84601, United States

Th-6R4-0001

©LARSON DAVIS

A PCE DNISION

MITLTIRI LRI BT R F



Cartificats Number 3022002974
Broadband Noise Floor

Sequnnred noiss mpasured accordng b IEC 61672-3:2013 1.2 and ANS! S1.4-2014 Part 1 11.2

A-waight Mo Floor 27.00 36,00 Puiss
C-welght Nolse Floor 26.00 35,00 Pass
Zaweight Noisa Floor 2283 39,00 Pass

= End of messurement resulis—

Total Harmonic Distortion

Memsured using 1:3-Octave Riers

10 Hz Signal 13563 134,15 13575 0,15 Pass
THD -B5,89 -58.00 oot Pass
THDHN -62.18 -58.00 oot Pass

= Enal of ieasurement resullis—
L ARS0N DAVIE - A ICB PIEZOTRONICS DIV, o =
i West K20 Mok =, -

© | ARSON DAVIS

Prev, LT 84601, United Stutes.

T16i84-0000 {"r* s A PCR DNREION
HEASTIRIT Poge 5ol § Do BT M T
Certificate Number 2022002974
~ End of Repari~

Sigmatory: _facgd £
LARSON DAVIS - APCH MEZOTRONICS DIV

o -
6#1 West 20 North = 1
Provo, UT 84601, United States -
T16-GRA-0001 T

EAATIRITT Page Bal R

®ARSON DAVIS

A PCB DIVESION

DO0H BT Rew T

Ceriificate Numbor 2022002974
1/3-Octave Self-Generated Noise

B2 EEE

Messiired Level [685]

Thi SLM is net o low rangm.

6.30 2027 24.60
8.00 18.34 24.00 Fass
10.00 17.91 2350 Pass
12.50 17.28 23.00 Pass
16.00 16.26 2280 Fass
20.00 1507 2240 Pass
2500 13.85 2230 Pass
31.50 13,28 21.50 Pass
ap.00 12.72 20,20 Pass
50.00 .82 18.80 Pass
a3.00 .17 17.60 Pass
80,00 10,50 16.60 Pass
100.00 o84 16.80 Fass
126.00 853 1570 Pass
160,00 BE3 1650 Fass
200,00 B.O% 1620 Pras
250,00 671 1520 Paga
315.00 a.54 1520 Pass
ADDO0 .68 1570 Pass.
500,00 488 16.00 Fass
630.00 943 1660 Fass
BO0.00 8.83 17,50 Pass
1,000,00 1044 18,10 Pass
1,250,00 nar 1880 Pass
1,600.00 12.00 19.80 Pass
2,000.00 12,66 2060 Pass
2500.00 13,72 21.70 Pass
3,150.00 1453 2z Pass
4,000.00 15.48 23.50 Pass
5,000.00 16,42 24.50 Puss
300,00 REET .50 Pass
8,0:00.00 1837 26.50 Pass
10,000.00 18,35 2740 Pass
12,500.00 20,37 28,50 Fasa
16,000.00 71,36 20,50 Pass
20,600.00 23 aan Pass
— End of messurement restilis—
LARSOR DAVIS - A TCB FIEZOTRONICS DIV, e

L6HE West B2 Borth
Frove. LT 84601, Uniied Stetes

o
THE-AR-H] i

S % @ ARSON DAVIS

A PCE DIVIBION

SeEiAATINEE Tepe Tof 8 EAHRHIBAIT T T

Calibration Certificate

Certificate Numbar 2022003008

Customer:

United Analyst and Engineering Cansaltant Cn Lig
No. 81 Sei Udomsuk 41, Sukhumvit Road,
Mangchak, Phra Khnnong,

Banghok, 10268, Thailand

Model Numbar  LxT2 Procedure Numbsr D000 5384

Serial Number  DO0BESS Technician Jagob Gannon
Test Results Pass ‘Cailseation Date 11 Mar 2022
Manufs Calibration Dup
Tnftal Conditon A ctoesd Tamparaturs 25 C 03T
Description SaundTrack LaT Class 2 Humitity 521 %AH =20 %RH
Class 2 Sound Level Meter Static Pressura B7.19 kPa  £013kPa
Firmware Revision: 2.404
Evaluation Method Tested with: Data raported in o8 ra 20 uPa,
Larson Davis CAL281. SN 0108
Larson Davis CAL200. SN 8070
Larson Davis PRMLXT2C. SIN 071584
PCB 375A04, SIN 335079
Gi 1o pecifications and the folowing when combined wih
Calibration Cartificate from procedors DO001.B3TE:
|EC B0651: 2001 Typa 2 ANSES1.4-2014 Clans 2
IEC S0804-2000 Type 2 ANEI 1.4 (RD0B) Type 2
IEC 812622002 ANSES1.11 [RZ00G) Cliens 2

|EC 61260:20H Class 2
|EC B1672:2013 Class 2

ANSI 51.25 {R2007)
ANSES1.43 {RZDOT) Type 2

IBaLing lat cartifies thal the mnstrumarn descibed of encands sl b i lhe propedure
|unless pihenwiae noled). 1 has been calbrated using messursmant atardords ceatie 1o the Inematicnel System of Unds (51)
thrciigh Irastitites of Standords ({NIST), o athar and musts the

requiremants of ISOAEC 170252017,
Test poirts markod with & § in the unsertainties column do not fsll within this laboratory's scope of acoreditation.

The quality sysiem is registered 1o 50 800130156
This cabbiration is 8 direc! comgsnisan of he unil undsr el io e lsbed retsrence stendards and did nes invales any samealing phanm b

complale, Mo slliowanse has been made for the nstabiity of the tast dovics due (0 use, tima, ole. Swch aiowences wisld be mata by
the cuslomer as needed,

The wers compubed in the IS0 Guide io the of Uncartaindy in (GUM), A
covarage factar of approodmataly 2 sigma (k=2 has boen applied o the sandand uncarfanty 1o gapress the spended unoetainty at
epprowmately 95% conficencs level

This oA b frprt wmcapt in Sull,
from the organization issuing this mpor,

AN EppeEE Bt |8 obialnad I writhg

Correctian data fram Larsan Davis LT Manual for LaT&
2,201, 2015-04-30

Fimmwame Version

Lat, 7001 Rev
LARSON DAVIS - A PCH PIEZOTRONICS DIV,
1651 Weest 820 Marth

2 Sy
Pravo, UT 82601, United Staies =

Thfe6E0001 T e
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Cortificate Number 2022003099
For 14 micraphones, he Larson Davis ADPOZA- 1047 b 1/ anapsor |5 used wih tha cabbrators and the Larsen Davis ADPGAT 104 jo
112* adaptor i used with he praampifer.
Calisration Chock Frequency: 1000 Ha: Raforarcs Sound Pressurs Lovel: 114 d8 1a 20 uPs
Presiodic tests wene parformed in accordance with preceduras from IEC 81672-3:2011 | ANSUASA 51 .l—Emle.

o Patern appraval for FEC B1672-1:2013 1 ANSVASA 51.4-2014Parl 1 availnble.

The: sotnd level ibmittod for festing peted th |EC BY672-3:2013 | ANSIASA 51,4-2014/Part
3, dor e envionmentsl cenditions under which ihe iests Howevee, no general stalemant or b e
abau of o tha full i af IEC 61672:1:2013 | ANSUASA B1.4-2014/Par 1 becsuse fa)
wvidanos wes not publicly available, from an tealing argan iba far pattam apgrovats, 0 damonsirabe it

th misdel f sound lisvel meter Silly conformed & the dass 2 specifications in EC 8167212013 | ANSIASA S 4-2014/Ps 1 or
correclion duta for acoustical sl of fequency weighting ware not provided In the nstructian Manuel and (b} because the perodic tests
of |EC §1872-3:2013 | ANSUASA 81.4-2014/Fart 3 cover only a limilad subset of the specifications in IEC 81672-1:2013 | ANSIASA
H1.4-204Par 1.

Deseription Cul Dute  Cal Due Cal Standard
Lirsan Divis CAL29) Reidual Intensity Calibrator 021-09-10 20220010 001250
Hart Scientific 26261 Temperatire Probe 10208 20220504 06767
Larsan Divis CALZ00 Acoisstic Calibmator 210721 F02207-21 onTeaT
Larsan Divis Madel £11 2202-1] 20230221 07182
PCB 37TA13 172 inch Prepolarized Pressure Microphone  2022:03-02.  2023-403-02 07185
SIS DS UThira Low Distortion Generaioe 21-H8-13 2022-04-13 0176
Larsan Davis 1/2" Presmplifier for Model 831 Type | 021028 2022024 PCRO0O4TH
Acoustic Calibration

Measured according to IEC 51672-3:2013 10 and ANSI 514-2014 Pari 3 10

1000 He 1401 13,80 1420 014 Pans

Loaded Circuit Sensitivity
1000 He 5013 6244 833 4 Pas
— End of mesaurement resulty--

| ARSON DAV - A PLH FIEZOTRONICS 0TV

181 West 820 Norh
e B i ®LARSON DAVIS
T pA-0 & FOE DIVIBION
00BN S TN B0 ey F
Calibration Certificate
Certificate Number 2022002980
‘Customear:
Unidted Analvst and Englacering Consultani Co Lid
M. #1 Sel Udanauk 41, Sukhumvit Road,
Bungelak, Phra Khasong,
Banghkok, 10260, Thailand
Model Numbar  LxT2 Procedure Number  DO001, 8378
Sevial Number  D00GEAS Technician Jacob Cannon
Test Results Pass Calibration Date 10 Mar 2022
Manuf Calibration Due
R PO, 8 Temparature 2355 'C £025°C
Deseription SoundTrack LxT Class 2 Humidity 522 %RH 2Z.0%RH
Class 2 Sound Level Mater Static Pressure B58 kPa #0.13kPa
Finmware Revision: 2404
Evaluation Method Teested electrcally using Larson Davis PRMLYT2C SIN 071564 and @ 12.0 pF capachor 1o simulate
microphane capacitance. Dala reponed in dB re 20 WPa assuming & microphone senaltivity of 50,0
my/Pa.
Comphiance Standerds  Compliant 1o &nd the following. when with
Calibration Certficate from procadure DOODY B384
1EC 60651:2001 Type 2 ANS| 51,4-2014 Class 2
IEC 60A04:2000 Type 2 ANSI 51,4 [R2006) Type 2
1EC 812622002 ANSI 51,25 (R2007)
IEG B1672:2013 Class 2 ANSI 51,43 (R2007) Typo 2
IEC 61260:2001 Class 2 ANS| 51,11 (R2009) Class 2
Izzuing lab certiftes that the instrumant b or excoeds all as statnd in fha pracedurn
(uriless allerwiss noled). 1t has bean calbrated using ¢ slandands wacealie o he stam of Uinits {51)
thraisgh the Natianal Institue of s sl {MIST), or afher nationnl aril Iresafutes, ard mesets the
requirements. of {SOUEC 170252017, Test : hatintha lurnn do nat fall within this lsboratory's

acops of sccrediation,
The quality nyuberm is ragitared Lo 150 90012015,
Thits ealitwation i & direct Somparisan of thes unit undas sest 1o tha listed reforence standards and did rot inval any samping plans o

complete. No alkwance his been made for the instabiity of te s device dua to use, ime, étc, Such alowances would ba made by
her clstomes as needed, :

camguiad In e thp 150 Gulda o the Exp at tyn {GUME &
coverage factor of approsinsidely 2 sgmi (ke2) hes been applied b Me slandard uncansinly o ekpress the expanded uncensinly st
approximataly &5% confidonce bevel.

This report may nat be reproduced, sxcept in 1, unlsss parmission for ihe publication of an spproved Bbalract is colamed in wiling
from the argantzation ssuing this repart.

Carrection data from Liwson Davis LeT Manual tor Sound Track LeT & SourdExgert Lit. 770,01 Rev O Supportng Frmwars Yarsian
405, 2019-08-10

Calitration Chedk Fraguenty; 1000 Hz; Reforence Sound Pressure Level: 114 48 m 20 uPa

L ARSON DAVIS - A PCB PIEZOTRONICS DIV,
161 West 520 Narth

Prava, UT $4601, United Statex

TH54-0001

®LARSON DAVIS

A PCE DIVIGION

HTATIRAT O 1l K407 Hes F

Cartificats Number 2072003006

Acoustic Signal Tests, C-welghting

Measured according to IEC §1672-3:2013 12 and ANSI 81.4:2014 Pad 31 12 using & comparisan couplés witi LUk Under Test
{ULIT) and refarence SLM using skow time-weightad sound leval for compliance to JEC 616721:2013 5.5, ANSI §1,4-2014 Part
155

126 -0 0,20 A7 130 i Pass
1000 0.15 o0 100 100 023 Pase
BO00 -9z -3.00 ~+8.00 Zuon 037 Pass
= End of messuremomnt resnlis--
Self-generated Nolse

Acwaighted 4078
= End ol memsurement resalts--

~ End of Repari—

Signavory: _Jacow e

N IIAVIES - A PCH PIEZOTRONICS TV,
681 West K20 Noath: .
Provi, LT #4601, Lndied States

LAl . .
=
TIe-hR-aI o %

©| ARSON DAVIS

& PCl Do
WAL Fage 1af} ) s e F
Gortificate Number 2022002980
Iheseription Cul Date - Cul Due Cal Stum
Hart Schentifie 2626-H Temperature Probe 2021-02-04  Mr2-08-04 WaTET
SHS D5360 Ultra Low Distortion Gonerator 0210722 MX200.23 DT 174

LARSCN DAVIS - A OB PIEZOTRONICS DNV,
1681 West 820 Norih

Prova, UT #4601, United Statés

T 4000

®)ARSON DAVIS

A PCE DWIBION

2033 e e N AT W




Cortificate Number 2022002560

Z-weight Filter Response
1 - &
0F |- | ]
ns — 40
n4 2
B o - —-fl = — E
S 18 — oo L o g
S Wy = =
E A . | = —— . *—ﬂg
2 s —} — — |- == =
48 S_— S — ! Xi £
g L S
1 " 10 plci] 000 oooon
Frequency [Hz]

w—iomingl W OEEION LOWr LINE e Uy LR l

Eiscineal signal tast of Trequency weighting performed according bo IEC 6167252013 13 and ANSI 51.4-2014 Part 3 13 for complianca to
355 1 and §.2.2 [EC 60804.2000 1883 (1 1 | ANSI 51.4-201 :

-1:2013 5 i ANSE51.4; {Fi2 il

— En of measurement resulis..

LARSON TIAVIS - & PUR TRONICS DIY.
11 Weisi Y North

o
e
T-dig-000| %ﬁ%‘ﬁ% %

®LARSON DAVIS

Prve, UT #4601, United Staées

A PCR niviEGH
AN ST T Tage3alf DO RAT e F
Cartificate Numnbar 2022002080
— End of messurement resnlis—
Peak Rise Time

Preak rige tima i ricemed Bocording b IEC 06512001 B4 4 mnd ANST S1.4:1583 (R2006) 844
136.95 40 MNegslive Pulse 134,80 13342 135.42 015 Pass
Positive Pulse 134,93 13345 135,45 015 Pass
30 Megstive Pulse 133.88 13342 13842 015 Pass
Pasitive Pulse 13397 13345 13545 015 Pass

— End of measarement resalts--

Positive Pulse Crest Factor
200 ps pulse tests at 2.0, 12.0, 22.0, 32.0 dB below Overload Limit

meﬂhlmmmml .42 and ANSI 51, ﬁlu_’i

135,85 E] oVLD £1.00 0.15¢ Pass
5 ‘oMo +1.00 0.15% Pase
12585 3 014 + 1,00 [ 515 Pass
6 .13 +1.00 (X133 Pass
115,88 3 -0.18 +1.00 015¢ Pass
5 014 +1.00 0153 Pass
105.85 3 0.2 +1.00 015¢ Pass
5 014 1,00 0152 Pass
— Enil of messmrement resubs--
Negative Pulse Crest Factor

200 ps pulse tests at 2.0, 12.0, 22.0, 32.0 dB below Overload Limit

Cresi Facior measised ﬁhl&bmmm 94,3 and ANSI 5141983 Wu.z'
135,85

3 oviLD = 1.00 0.15% Pass

s avLD 21.00 0.15% Pass

12585 3 07 £1.00 0.15¢ Pass

6 0,16 £1.00 015 Pass

11585 a 0.8 = 1.00 015¢ Pass

5 047 = 1.00 0.15¢ Pase

105,95 3 -0.15 £ 1.00 (5133 Pass

5 -0.46 =100 0153 Pase

= Eil of measwromont resulis—
Gain
Gl massured socarding to IEC B1672-3:2013 17.3 and 174 and ANSI 51.4-2014 Pat 3: 173 and 17,4

0 dB Gain 93.94 93.88 94,09 015 Pass
0 ¢B Gain, Linearty 40,24 39.39 4079 .16 Pass
OBA Low Range: 53,99 9388 4.0 0.15 Pass
ORA Noemal Rinpe 3.9 93.20 94.80 015 Pass

— End of measurement resilis-—-

LARSON DAVIS - A PCB PIEZOTRONICS DIV,

—
e e S %g} ®| ARSON DAVIS
T b E4-0001 A PCE DIVISION

LT Page 5ol § D001 4487 Kev F

Certificato Nunber 2622002080
A-weighted Broadband Log Linearity: 8,000.00 Hz

Estor (48]

an |- + F
1 -

Level injected (dB]

! W Ems Lo Uit — Lppmr it

¥ IEC 6107252018 16 and ANSI &1 A-2014 Pant 3 16 for compllance o IEC 61872-1:.
8, ANS| 51.4 (R2006) 6.5, ANSES1.0-2014 Part 1- 5.5, ANSI 51,43

Pass
Pass.
Pass
Pass.
I Pasy
41.00 015 0.0 08 Pass
42,00 012 470 048 Pass
42,00 0.05 -0.70 047 Pass
44,00 007 a7 047 Piiss.
4500 0.05 .70 016 Pass
46,00 0.03 <470 0,18 Pats
47,00 o.0n° .70 046 Pass
48,00 .02 -0 018 Pass
48,00 .02 470 070 018 Pass
5400 403 .10 .10 048 Pass
58,00 105 .70 0.7 016 Pass
64,00 .04 .70 0.7 016 Pass
68,00 .04 .70 0.70 0,16 Pass
00 .08 .0 0.7 016 Puss
78.00 004 470 070 0,18 Pass
8400 £.08 .70 0.0 016 Pass
8800 .04 .70 a.70 016 Pass
94,00 0.04 470 a.70 016 Pass
90,00 o0 .70 0.70 015 Pass
104.00 001 .70 0.70 045 Prg
10809 0,01 .70 0.70 018 Pass
114,00 o.00 .70 o0 015 Poss
118.00 n.01 Bl .70 016 Pass
12400 0.0 4 a0 ais Pass
12800 not 0.7 070 015 Pass
13400 .01 .0 a0 0.15 Pass
136,00 .01 470 670 015 Pass
137.00 0,0 .10 L) 015 Pass
138:00 0,00 0.0 0.70 015 Pass
139.00 0.00 0.0 o0 015 Pass
| ATEON DAVIS - A PCB FIEZOTRONICS DIV, T = Pl
168 Wt K3 Nosth-
R s o ) LARSON DAVIS
T R "_I‘a,ﬁ : APCE DIVIEION
AT AT Pmedal & DR BT e F

Certificate Numbar 2022002980
Broadband Noise Floor

Self-genersted noiss messured socording o JEC B16T2-3:2013 1.2 and ANEL 51.4-#H4 Part 3 11,2

HAeveight Mose Floor %601 36,00 Pass
Cowmight Noise Floar 25.54 35.00 Paszs
Z-wright Noise Floor 244 30.00 Pass

= End af messurement resulty--

Total Harmonic Distortion

Mansured vang 173-Octave filers

10 Hz Signal 13550 134.15 135,75 015 Pass
THO ~66.68 -56.00 oot Pass

THD+N 6267 5,05

. ot Pags
— Eid uf svasuremment resulis—

LARSON DAVIS - A PCB PIEZOTRONICS DIV et .

1681 West B2 North

o ey D LARSON DAVIS
66540001 ”

FRERRE, CE ) Pigu ol 8 D000 BT e 1



Certificate Number 2022002980 Certificate Number 2022002980
1/3-Octave Self-Generated Noise

Maasured Lavel [d8]

830 18.80 Pass
00 18.31 Pss
10,00 17.60 Pass
1250 16.50 Pass
1600 1541 Pess
20,00 1452 Pass
25,00 13.40 Pass
3150 1287 Fass
40,00 1160 Pass
50.00 1068 Pass
200 10.00 Fass
80,00 Prss
100,00 Bt Pass
12500 812 s
160,00 7688 Pass
00,00 742 Pass
280,00 73 Pass
1500 739 Pass
400,00 176 Fass
500,00 825 Pass
3000 BAZ Pass
0000 48 Pass
1,000,060 1047 Fasa.
1,250.00 10,99 Pass
1,600,600 .78 Pass
2,000.00 1263 Pass
2,500.00 1352 Pasa
3,160.00 1448 Puss
4,000.00 1647 Pass
5,000:00 16.47 Pass
£,300.00 1734 Pass
B,000:00 18.38 Pass
10,000.00 18,35 Pass = Regrari—
12,500.00 2034 Pass B
16,000.00 2133 Pisa
20,000.00 2 Pass

Signotary:
I;;‘Fg:,‘:;:m PCB PIEZOTRONKS DY ey o . :ﬁmﬁmﬁmmm DIV .
e s W LARSON DAVIS (207000 T LARSON DAVIS
Ta-684-0001 " A POB BIVISION 71 68400 APCH DIVISION
AT Puge Tal k L B T EUEEERT) R P Tape 808 01 AITT ey 1

T o T
Calibration Certificate Calibration Report

Certificate No.: 2203135~ 001-01 Cartificate No.: 2203935 02101
Client name: UNITED ANALYST AND ENGINEERING COMSULTANT CO., LTD. Equipment: FH Matar Rusalition: 00164 i
Address: 3 Sol Udomsuk 41, Sukhumyit Road, Marufacturar  HANNA MSTRUMENTS Modal: ATz,
Bangehack, Prakhanong, Bangkok 10260 Brial ol co051107 Tiipe: Banch oa
10 Mo AR WAD 0042887
Prge a5 Date of Calibration: 0 Jure 302 Fagazals
Laeatian: Ghamical Cabbrrtion Laborminry Mational Fapd inestuts.
Equipment: PH Mater Enviranment Gondition: Ambient Tempernture: (£33 =18 | T Falaive Heeidieg (53 15 ) %
Candion of Equipmns: Gond Condition '
Manufacturer; HANNA INSTRUMENTS Condition of this Results of Casitiration
1. Calvation Metod In hewse mithad | W-CO-002 based on dircl measirement oy ising stardard voitage colbiaior sng
aifisd sularars:s mutaesl (C5)
Model: HI2020-02 2, Rufurance Standands | Carifad Retumocs Matsal
. Inatrumarts Sarinl (10 Mg, Manufasurne Canificsts No. Dus Dare
Serial No.: CO051107 2.1 D Volsgs Callbintor st Fuka SOLE1FeET 24 June 033
23 Digltal Thwrrscemetar Fmecar Fiuko == ) Ootor W2
1D No.: UAE WAD. 00512557 2.3 Thennc-Hygro Watar MFLETHOOSB.. POMPE ORI TR Fannsy 2023
Cortifing Rutnrance Matarin| Lat.Mo, Manufagryrer Ball Espirn Date
Order No.: 2303135 24 pH bler 4,008 (Primary o4 bufter Sclution ) CPAzham FHIIELS 1 At 2024
25 pH bufler 0,668 (Primary p bubfer Salution) Bosme CPAhem FHRITLS 1 Aol 2024
Operation No.: 2203125001 28 pH busfer 10,011 [Primary o bufter Salution Eosws Az PRGNS 6 A 2081
LT pH buffer 7,00 [Slandard oH buffer Scution) BOS206. CPAwm PHIGT S Y Agr
= 3, Ties cantficanan i traceabis 1o Tha inamatonal Syssee: of Link (51 Uniy
Date of Receipt: T dunw 2022 2.9 Insumants No.23 Thret MBC-TESISTIS 17424 Lnborasoey Accredliton i Caliseation e, 0075
4.2 Insvumants Ho.3.3 throush WEC-TESI-TIZ 17025 Laborasory Ancrediion of Calizention Ko, 0064
Date of Calibration: B June 2022 33 Inavumants Ho.3.3 e NSE-TISITIE 17025 Labaratoey Ancredition uf Calexation fv 0793
3.4 Carsfied Rafurscss Milsrml Mo 24 1o 26 fracestie mathhes I

I!Innnm:lﬂ' tarmeser. and nancuaheater Tha The Stancars Seluien
Ermpsation i cerified by CRAzham Lid s acoudies o 50 TT034
Calibrated by Mr Manns ‘Somsak Approved by i EROVIEE: 17025

2.5 Gonsfiod Arfarance Mataral Ne 2.7 traceabli (0 BIM RaM T LOIR 04 06 3057 BIM REM Hi:20 Loth 2808201,
Specialist { Mr.Fharaphat Tuangtt ) BRI =27 Loih T 06 2021 Bibd Rk -2 Lot 20,98 2021,
thas Standard Selitlon prgsention sil sertibed by CRAChem Lid o
Manager, Division of Calibration Laboratary Reradied 10 150 17054 aid |SOVEC 17025
Dt of Isaaist 13 June 2022 for the Tochnical Téam 4, This certficals was carkfisd aoly for the insirumant wa esibrases
) found accurata & shawn 0 duls acd iy,
The ara for af
This Certfizate is s with eanted by tha Tre Laboriary Accrvdilalion Scharme which hae nvssssnd
the meszuremant cagasiny af tha lsbamiary and B iracaabibty ki rcagnznd nalknst sandants And 1 tha wis of messursment resied of the
comesponding natianal standards leboeaiory, This canificato may nof ba reproguced offer than in Nl expapt with the proe wiillen approvel of the %
Matianal Food instsuse:

FC5-000 Rewision: 01 Date: 20-04-65 FLS-012 Revisiont 01 Date: 20-04-65
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Calibration Report Calibration Report

Certificats No.: 2203435 081-0% . .
Certificate No.: 220313600704
Equipment: pH Mutur Resolution| 001gH | O1my ;
Equipmant: Digtal Tharmamatar wiit ATO - [6H Mular)
Manifncturer;  HANNA IHSTRUMENTS Modet: HeoRe-2
Resahiton LA - Mo HEXR002;
Serial Mo OGO Typa:
’ . bl Seeshoi  COOS1OT NG LAE WAG DoNzmRT
R Ol Al Morafasiirsts  HANKA INSTIGIMERTE
nn-u.tmmm & Jurs 222 Pagudal s Date of Calibration: B duna 2022 Paga 4ol 8
Calibration Results:
1, Ealibration of M Meter { Maituin Tumporiskm Gompersilion ot 25°C | = .
Logation; Chentical Cafibrston Lahoratary Nationa) Food nsstute
Wominal OC Vialage Szandsd Avgrage Indicator Rmasiing Uncertainty Coyarage Factar Environment Conditlon: Ambani Tempersturs [3@5e 10 ) ¢
#H (mv) [ P (2} hy M
Fislaivs Huritity (55 sa)w
o T s oG Ll 200
T 288871 2t 200 oe3 m
L) ATV 482 Ty 40c noes EDD
i 50150 [ e 083 2m Condition of this results of Calibrati
T {0 14 10 [ 2| 1. Callation Metiad : 5 ” TE RSy -
5 s A5 [ 0.0 200 = .
! = The Caitratien; i dabarminud by Gompsing with o Rhown isrgmmne
10 TTT.AED 158 100 1663 )
i 208013 wamay 1700 nned 2 ailide i el
1% AT Latas 14,00 082 [ =T, i
3. Calibemtion of H Mater with Elactrods  ( Marusl Temperators Campensaten at 23°C | TR R | i
Equigmantt  pH Elstirodn Type:  Combired Elscirads 2 Rilwrnice Sunma inalnimant
Wantiaifer ANNASTRONERTS™ | Mol RETRO Instrusmant Wedal  Sarlal e, Eerificate No. | Dusbate |  Through
‘Earfal No.! ATHTAZ oMo Ll
S HANDHELD THEAMCKETER =23 2118154
{TrenscF BeiF s g0} 5L T DantEe 24dunz TSR
Platirui Reslstanis Thammomater FRT} SHITA ETTIIZ
Avnragu Indicator Resding Biinpon E5; 5 o : = T
Cortifeed Valus = 3 intiva Sl (%) Uncartainty Civarags Faioe Low {SSOCAL-F). Wodal Euraps-5 Pia Busie SH) 0418002
25 °C (pH) iH i [zaM) &)
a.00a an 1ha.H a7 aoo7] kLl 3. Tris carilieate ie raceatss w |nbermatiansl Syatem of Units (31 Uit
[ [Th [ - 0ooTs o0
& Tiva carslicatn was ceriifad only fo! e natrument we calivaled.
008 1001 At En .ooa7 T i
ot T = a T 5 Thia rasiit scturas s hawn o1 date and alace of cabtration oely.
8. Condon of Saliated fem | Boad
7. Fissudt of Calbratian | E Wilhe sefjasmar l:l Altar sjusimant

/%_ F-CS-012 Revision: 02 Dote: 20-04-65

FCS012 Revislon: 01 Die: 200455

-
n I gEs NS EUUEIL e ST sar LA S
Rl sl

Food insfines

B T A e b e L

Calition Repert Calibration Certificate

Cariiioats Ho.:. S Certificate No.: 2201783-001-01
ul 13 3 The: with RTD Mater | N N o - .
Equipmen Digies mm: (P Meter} Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO.LTD.
" Resolutian: 1 Modet  HIZOR0-0F . i
e 2 Address: 3 Sol Udpmauk 41, Sukhumit Rosd,
Secmibin:  COOM107 DNa;  UAE.WAD ONSESST W

¥ I— RUMEN Bangechack Prakhanong, kok 10260
Aas ) —— - geha ineng, Bangl

Date of ‘B dune 2022 ¢ Pagasols o
Pags 1 el 5
Calibration paint: A8.0,20.0 and 244 g Equl t: S
Calibration result:
~The irciss was immersed in lguit bath ar dy balh fo.a minimum cepth'of 123 mm. Mariifaetiies R ER T
~ Description of probe. modst - Hita LR T
Dimensicn of prabe | Cameter 12 mm,, Lang® 120 mm. Moul: &mE@!an
Sheat matsris Glass
Serial No.: 1231155210
wuCt Ruading (0 T“m“‘,m Cormatian Valud {'C) """"’::"‘V
* e
154 18,001 o G0 1D No.: UAE WAT.010/2553
a1 20002 a1 L]
2 P P —— Order No.: 2201793
Hphg - LRIC®: Uink Under Calibrsne
Operation No.: 2201793-001
Date of Receipt: 21 Fabruary 2022
Date of Calibration: 1 March 2002
Calibrated by Wr Prarsphat Tusalit Approved by / o
Sclentist { MrNusttapol Niyamchart ) (aé.)
Spaciaiat, Hvision af Callbration Labarstory
of 1 March 2022 le for the T
4 basedion siandard uncerssnty multisded by cavaraga facior &= 2, provating & ievel of confidance of Detp el i rolicdis g "' -
apertximately 85 %
" ' i,
e B et %’J " i
; This Certfcale s issued the anditions of e Trai Acomediaton Scheme whih h e
F-CS-012 Ravslan: 01 Diate: 200465 Sflon s b ki Kb = by e Tl Labcrsery Aserodatan Scheme wh e

iy ol 1 b il secagh with te prin

e tanaTI IIUAN




Calibration Report Calibration Report

Cartificata No.: 20178300101 Certificate No.: Z201TE14e1 01
Equipment: PH Muier Resabtion: 007 pH 1 Equipmant: pH Vetar Resolution: 007 g4 1mv
Manusascturer:  METTLER TOLEDO Modet: SevenEasy pH Menufacturen  METTLER TOLECD Modl: Savnniasy pH
Sarial Not 35S Trpnt Bunch ing Sevinl Mo 1201155300 Typo: anon oo
10 Na.¢ LIAE AT 010883 I Ha UAEWATHOT553
Date of Calibratlen: 1 Marsh 3022 Pagn 3ots Diata of Callbration: 1 M 22 Fags 1018
Location; Chemicat Caltratinn Lasarainry, NATIONAL FOOD INSTITUTE Callbration Results:
Emvirnnemen Conditioe: Ambiont Temperaturs: (215 =18 | T Belabive Mumidity: | 23 28 | % 1. Cabaration od pH Meter { Manunl Tempamture Conmprnmation st 25 'C |
Candtion s Equipmant; Goied Crindtisn
{ondition of this Resulls of Casraton Kcminal 0 Voltage Stansdnrd i 3 e
o v - P [4mv) 0y
T Caltration Matod W-CE-002 bamad on oy and cerifed
TWMBruncs miteital {CRM) g Aoy 4 oog 058 100
2 Refmnce Smndans | Cenfed Relmmncs Vi E ] a4 ) o0 ns8: 2o
Imtremnentn e1nl ) 10 No, Masutacturer Gatifigate Ny, Qug Dats am 77 a8 ™ Ann 05k 200
21 DO Vikige Culteiar Fragar Fiikn SCLTTF-0847 24 Junn 2052 00 = 150 ) .00 ass 20
22 Dagitnl Thammometnr Trosoor Fluke B 30 Colccar 2032 . Ao u 700 EES 200
43 Trama-Hygrn Malis WFLBTHDA PO QRZ10E 27 January 2023 a0 -5 L] oo [ 100
.00 TTT ALY ATF i 153 ann
Caviifind Setnrarico Matnrisl Lit. %2, Mamytagtismr Bty Expire Diita 1204 Bl -2 A s 2100
24 pH buflar 4008 (Frimany g buflar Seiutan| i3] CRAgtn PHRIELE 18 Aprt ) e 44T e Tant =3 200
0 o P o WG ] b v sl Anxptn 3, Calfication of pH Matar with Bluctrode | Marsl Tamperiie Compematon 128 °C |
ZE ph bufte 1300 FPrmary pH bl Sehison) Tar34z CPAcam P 19 Apr Ediipmail: s ERern i i G M
7 pH bufter 00 (Sandaia jH-baer Sakon) 736838 CRAvam PEADTLE 18 M 2003 Masufacheme AETTUER TOURDG adali Il annkie
3 This perfioaiion & s=ceable in The Fipmationel Systam of Unk (St Unk Bl M - o ik
8 inermeem No.2Y thimagn SC-TIS-NE 17028 L i of R Perdormance of Electrode sysiem [Thmee-Sont Cakbmtion al 4. cHT am 510
3 merunenm Ho 22 Thitiugs WSC-TISETIS 17025 Lnbaiary Accrdiion of Caraton Mo 0061
13 Ingrumens Ho 23 thraugh RSC-TIS|TIS TI02E-Lapamory Accodition of Catbases No 1282 Coriified Vahue Avrege indicator Rueding. o Unearislity & o
34 ot Reberarcn Myl o, 241024 roceabiety  Frivsir = D35 "G [9H) PH e [ep) (L]
Thatmarmter, taromatar, und hisncvabmain T Standed Soidon
praparaticn and carittad by CRAEhem Lii & scowdipd o 150 17004 Ay doo L [+1] OLOTE 200
s oeE B ) % oors 2w
35 Crrfad Rbermnce Massrin o, 2.7 mcentimin: B I HIT Lot 30.04.2000: BIM Mefy HIG L2805 2028, it 2 : -
FlalN HI-8.Lom 30,04 2020, BIM Fafl HI 0 Loy 28.06.2026 The b i i i T 1%
prepanticn cham L i "
nccredred to 50 17004 nd SSOAE 17025 s Ll L i) hiad

4 )

1 This dais and placa of calibmtion anky. W

I Mosl 2ane ! P
FS012 Revtar. 00 Dates 14-72:61 andls lNﬂ’J‘UQN laﬂ-ﬂ:ls‘lmqu

F-C5012 Revson: 00 Date: 14-11-61

Calibration Report Calibration Report

Certificate No.: 2201743-001-01 Certificate No.: 22017a3-001-01
Equipment: Diggtal Thermometes with RTD {pH Meter) Eguipment: Dighss Tharmainates with RTD. {oH Mates)
Ranabton oY Midet  SavenSasy pH Rasoldtian: LEIE Modal RavenEiny pH
Seriai N 1231158240 MNe  UAEWAT MO255S Sacinl Ma.: 1EIsAzE MG UAEWAT 0109853
Manufaciurer:  METTLER TGLEDD Msnuficturer METTLER TOLEDD
Diate of Calibration: ¥ Mharch 20012 Pagedcis Dats of Calibration: 1 March 2022 Fage 8 of s
Loeation: Chemicai Calbration Laboratory. NATIONAL OGO INSTITUTE Callbration polnt: 150, 25,0 and 35,0 b
E Amibiant g &V Calibration result:
Relative Humidey s o+ Fou ~Tha prote was mmamsed in igud ath or dry 2 4o 3 minimum deatnsf 100 mm.
- Description of prone, modet - HiA EE Hig
Dimerizin of probe ; Damstar 4 e, Lengs 100, e,
Condition of this results of Calibration: Shealn matesial Stariess Sizel
1. Catbeation Method © - I hause mathad; W-TE- ¥ i standard .
: i b e UUCT Resding T} nm::ll“::l'ﬁl Cartastion Walus |C) u"::::w
P @ SROROIE TESEIANCE hermmee 161 15,008 ER ] osa
- T vt siale in uae ol e latrstary & e soenesonel 2659 25004 (=)
Tamparniiom wcabe af 1980 | 7500 A #5003 s

3 Raferance Sanaand matromant |

Instrumant. Modal Sarial No. Cortificats No, Dus Date Through
HANDHELD THERMOMETER 1823 2B B
PSL-T 0B51E4. O-Jun-22 TISTR
Pastnum Resistance Tharmemaser (FAT) ITA 873N
‘Support Equioment : - Low Temperature Bamn ((ISOCAL-S) Modet Eucpa-6 Plus Sasio, SN, 3415827

7 P
2 Tiis cartficaie is imceabia o imamasenad Systm of Units (51 Lnitg} / {‘_I..M
4, Tnis carificatn was cariitied anly for (e instrumard wa calbealad. £
5 Trv rawih of £3sibeaton a5 found Bcmte s shaer on dala ars pisce of cafibrasion crry 4 M sz

. Condivon of Calibrated ke Dota

Good:
7, Resut of Caleration E Without adjustment D Adar adustmant = UG Unit Under Caibraton

The repert ¥ based ¥ . peesitling o lavel at confisence of
aporoximately 96 %

End

e I, B taﬂﬂ'\il&lﬂ’)‘l.lf’pl F-CE-012 Ruvison: 00 Data: 141261 LE)ﬂﬂ’lilNﬂ’J‘lJQN




KT KK

Part of DKSH Group Part of DKSH Group
Certificate No.: C24220084 Page: 20f2
Certificate of Calibration
Calibration Resuits:
oA Before Adjustment
Equipment: CONDUCTIVITY METER Certificate No.:  C24220084 Standard Unit Under Calibration B o e | oo Wi
Madel: Labss Issued Date: 22 March 2022 Canductivity Solution Reading (k)
Serial No, (or ID.): 16300356 Job No.: KSPR2203267 25.000 wSicm 25.9 uSicm -0.800 uSlem 2.00 022 uSiem
Manufacturer: Sl Analytics Page: 1of 2 14130 pSicm 1444 uSlem <310 uSlem 2,00 8.9 uSicm
Electrode Serial No. 16070067 Model :  LF413T Brand : Sl Analytics 113 m&iem 107.9 mSiem 240 maiem 2.00 0.66 mSicm
Condition: In Conditicn
After Adjustment ; at 1413 uSiem
Customear: United Analyst and Enginearing Consultant Company Limited Standard Unit L Callbrati Covarage Factor
3 Sol Ud k 41 Sukh i Correction Uncartainty ( 4
lomsul umvit Road, Conductivity Salution Rt (k) ty (%)
Bangckak, Prakanong, Bangkok 10260 Thailand
25000  pSicm 250 psiem 0000 uSiem 200 022 wSlem
1413.0 Sl 1413 S X :
T & & e 3 5 % wSlem uSicm 0.0 uSlem 200 a9 wSlem
Humidity 50 %LRH % 15 %RH 1113 m&icm 107.2 mSiem 410 mSiem 2.00 0.66 mSiem
Calibration Place: Envirenment Laboratory, SPC RT Co., Lid.
1184 Soi Wachirathamsathit 57, Sukhumvit 101/1 Rd.,
Bangchak, Prakhanong, Bangkok 10260 Thailand The End of Certificate
Callbration By: Mr, Wasan Nuchnabea
Calibration Date: 22 March 2022
The Method used: In house method, SPCC-WI-48, base on ASTM D 112514 and D 5391-14
Traceabilty: This certificate is traceable to the SI Units maintained by CRM of NIST(SRM) through
CPA chem Co,, Ltd, (ISQVIEC 17034) Certificate No. 784135, 794138, 772624
Wy SRRT & "
1 oadE oo e @7
EPCRT Co. L4
{Mr, Wasan Nuchnebes) {Mr. Dumrang Boonsopon)
Person In charge Authorized signatory
This cartificate | Issued the unks of according 1o of Units {51, It provides traceabilty of measuremant to infemational o
nartionad standard or olher recognizad nationsl sandan Bbormionres.
Tha measuremant urcerainty slated is he expanded uncarsinty which is obitamed fram the the g k=2 4o
provicks a leved of confidence of sh s he Gulda i3 Expresaion of Uncansiny in Messimen (GUM).
Thessa resulls may be affectsd by doviaions from specified condfions; The msulls neiabe anly 1o The ems tested. calberied or samplad. Thi rmpar shall nel b
reproduced except in full without approval of BPC RT Co., Lid,
Vi e R fe ' i Y r|‘ﬂ it vl '
w1 e, L5
- mn;w& L“\;m Sarfvrnaile 57 mugpde U0 svss s mEmavis Ppseren G260 l:a ﬂ ﬁ'\'ﬁlN ﬂ’JU ﬁ N 00003 T4 marsesniards 57 daigete 1001 Evasinere ssenden npnmmsnus 1050 l:a ﬂ a’]s N ﬂ’au ﬂ N
Boangh 00000 1188 B8 seaneste 5T Subburer 10171 Mot Bengerok, Prrshors, Barghas 100A0 Thaikmd. 9 QOO 1184 Sl Welwahomaeinr 57, Subhuretl TN oot ongoha. Pesnareng Bongus G26T Prebra 9

sty
SPCC-FM-C24-D6: 23 Nov 2020 ol 095 338 Dt SROAWN Poc TR MIE Frol MmO ion Wibshe weeme o SPCC-FM-C24-06: 23 Nov 2020

SN

National Food Institute, Ministry of Industry, Thailand \/

lunsnseudnmaiasinfouinau

WSE-TIELTIS 17035 Th
CALIBERT IO Dok}

warifluami: KSPR2203267

wilririoelia; CONDUCTIVITY METER 1w Labgss wnuRmeSe: 16300358 /
AsI9dDy (fu) AIIRHBY () Calibration Certificate
Z2 Mar 2022 swntmTaada 22 Mar 2022 WILMR
dnd | lidnd unk | Wiunk
et _ Certificate No.: 2200708-001-01
& a 1. eusisnieto = o Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD.
= o 2. Avwdena | saelddoene, mulu-uoniaton) = o Address: 3 Soi Udomsuk 41, Sukhumvit Road,
= o 3. @ n - n e (On-Of Swicth) @ O k 10260
= O 4. tunn (Keypad) @ o
= o 5 i (Display, Screen Contrast) = O Fageistd
Specimpholomeler
Equipment: Electronic Balance
=} n 6. usedulvivh (Battery Backup) >= 2.5 VDG o o
m] =] 7. dmmuienaruo e (W gth Control) o O Manufacturer: METTLER TOLEDO
o o B mrwumalu (Wavelength Check) o o
(] o 9. unsriwdeas (UV-< 3,000 hour) O o Model: AX 105 DR
0 0 10, wmdariuilmusts (Visible < 5,000 hour) =] o ;
(m| [m] 1. sediauAiwiiaut (Caroussl Moduls) O O Serlal No.: R0
aid a L ID No.: UAE.WAD,004/ 2545
(| £ 12, BufinTnsm | Electrode and Connection Cable ) = O
O o1, 13.  sedusiasaiuTu Electrode (Level KCI ) [m] m] Order No.: 2200708
O O 14, shilnfuolany Electrode (Dust Protection Hood) =] O
f} O 15, avdulidiaTngs (Stand) o 0 Operation No.: 2200708-001
Turbidimeter
O O 16, neiuiiFngn (No Sample) o = Date of Receipt: 24 November 2021
17. funsaEAenasua (>= 2.5 Tl
O O TERLNTIAEIAT U (> Tanfiu 3.0) m] ] Date of Calibration: 24 November 2021
Autornatic titrator
(m] o 18.  @nm Piston Buretles m] O
o o 19.  Function Rinsing and Dasing =] o Calibrated by  Mr.Worapob Sooktong Approved by
(=] =] 20, sruwveR busuRzgUnsailstnay m| O Scientist ( Mr.Pheraphat Tuanjit )
Al ; Electrode Sngnunnfiia24.9 *C Ty Control Waterbath fl 25.0 0.1°C Manager, Division of Calibration Laboratory
Date of Issue: 30 Novembar 2021 for the Technical Team
Mr. Wasan Nuchnabes Th fora o 95%

i (e iR e
SPC T GO, LT,
el

00G03 158 seirrreele 57 mme 107 e inae i e
Ech COKIY H154 Sal Worirmemasins 57, G
T F95 SONEx N00-XME Foe D 3ES 4434 Evraml

Senvice Engineer

wnasluuan

04T Faod, Bongohae. SPCC-FM-R31-02: 23 Nov 2020

Phekroning Serghse 10260 Trstzme
iw age-cl 2

This Certificate & Esued in eccordance with the conditions of accreditation granted by the Thal Laboratory Accreditation Schoma
whith has assessed the measurement capability of the taboratory and Its traceabliity to recognized national standards and fo the

units of readized at the

than in full sxcept with the prior written approval of the National Food Institute.

national standards laborstory, This certificete may not be n

LONAT

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

eed other
AIVAY



National Food Inst

WAL TISI.TIS 1 TES
0081

fiture,

Calibration Report

Manufactures:  METTLER TOLEDD
Resolution;  0.00001 @/ 0.0001 g

ID Nour  UAE WAD.DO4/2546

Page 2ofa

Certificate No.: 2200708-001-01
Moadel: & 105 OR
Serfal No. 1122100408
Capacity: . 110 g
Date of Calibration: 24 Noverer 2021
C enbiere.
Place of Calibration:

248 4+

0.5 " Rslsthe Mumidty: ¥ 2 1%

Baance A, UNITED ANALYST AND ENGINEERTNG CONSULTANT 0O, LTR.
Condition of Emlpmnt. Good Candinon

Starclat Weight Class £2 1-500g L~ TS M20111965 28 Novembar 2021
Instrument Model Serial No,  Calibrated By Certificate No.  DueDate
Therme-Hygro Meter 11A1 #aw.ald BTH 003755 Quaity Rebom R0 1% February 2022

3, T certification b traceatla to 51 LNIT
4, This certificate was certified coly for the rstrument we cal

ibrated.

5 This resuk of ralivration was found accurate as shown on data and piace of cibnation anly,

Calibration Results:
1. Repeatability of Reading:
Momirat Vaiw (g ) Standard Dedstian of Resding (9l
15 0.0000057
3 0.0000C84
k- 0000053
100 .000048

2. Dff-Center Error:
A mass of 50

@ was placed and moved T varkous position on pan.

The batlince reading obtainad |5 given i the mhin.
folc elifc}
jed o]
8 a @&
] ]
1 2 3 4
t o 3¢ g 31C g )it g di¢ !
. 0000 50.0000 49,6866 50.0000 400009 0.0001
N 7:&3‘&@»

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

National Food I

REC-TI8I-TIS 17815
EALINRATION 061

titute, Ministry of Industry, Thalland \/

nfi

Calibration Report

Certi No.: 0

Equipment:

Eectroric Balavce
Model:  AX 105 DR
Serlal Na.: 1122100405

Manufacturer:  METTLER TOLEDO
Resolution;
10 Nour LIAE WAD 004/ 2546

0.00001 gf 0.0001 g

Capacity: 110 g
Date of Calibration: 24 sovember 2021 Page 4 of 4
Calibration Results:  (Continued)
Calibration Range: ~ 0~100 g
Calibration Adjustment: Internal Calibration
3. Departure from Nominal Value: { Range: 11 - 100 g ; Rssoiution: 0.0001 g )
Nominal Valoe Standiard Velue Hverage Reading Carrection Untertainty Coverage Factor
{ g} [ g} L g (g ) Cidiogey 3
4 4000000 99995 00001 000014 200
L3 a4 99 44 20,0001 o001 200
2 49,99 43,9999 00001 000016 200
-3 4 99997 540939 10,0002 000016 200
& 000002 53.9999 0,001 0.00018 200
[13 500000 54999 1.0001 000018 200
m 00003 59,9999 00001 000019 200
75 7500001 748995 0.0001 000020 200
) B00005 74,9998 1.0063 Q00021 200
[ 5500003 549998 oooes | aooozm | 200
) £3.99999 23,9998 0.0002 000021 200
100 3.99937 29,9998 00002 000020 m

wwduwmmwnwmmhued on a standard uncertariy multiplied by & coverage factor & | aroviding &
approximatety 55

ievel of confidence of

R 1 Y —

lﬂﬂ@ﬂﬂ?ﬂﬂﬂ

F-C5-D12 Revigion: 00 Date: I4-12-61

CAUSERTION 08

MNational Food Institute,

MSE Tl 17z

4

-~ nfi

stry of Industry, Thalland

v
Calibration Report
Certificate No.: 2200708-001-01
Equipment: Blectranic Balance Manufacturer:  METTLER TOLEDO
Modal: - &% 105 DAL Resalution: 0.00001 6/ 0.0001.5
Serlal No,; 1122100406 0 No.i LIRE WAD.0042546
Capacity: 110 ¢
Date of Calibration: 24 tcvember 2021 Page 3of 4
Calibration Results:  (Continued)
Calibration Range:  0-100 g
Callbration Adjustment: internal Callration
3. Departure from Nominal Value: (Range: @ <309 ; Resclion: 0.00001 g )
Naming Ve Sangard Value Auerage Readng Coerection Uncestainty Coverage Factor
9 31 {91 19 gy i W i
Uicad 1.000000 000000 000000 20000083 200
[ 1000508 003000 00000 Q000011 200
0.3 1.028887 0.02000 L0 a.00012 100
.05 0050001 005000 200000 £.00005 10
L) 1, 300002 10.30000 0.00000 0.000013 200
(2 1.200004 120000 000000 2000013 200
15 1458554 050000 000001 0000014 200
i 1550088 100000 000601 QB0 200
2 159958 19998 0u0000) Q000019 0 |
5 4959979 4.99956 0.00000 0.000022 100
10 10000026 5,55054 000009 0000074 200
20 20000037 16,5008 00013 Q000099 200
el A0.000CET A, cecee. CLO0005 2,0001; 200

F-05-012 Rendsion: 00 Date: 14-12-61

TECHNOLOGY PROMOTION ASSOCIATION (T

lﬂﬂéé”ﬂ‘lﬂf‘m

ILAND-JAPAN)

RACTImTIEITOE
CALIEATION 300

Cert. No.:
Page :

22TM1400
16f3

Certificate of Calibration

Equipment :
Manufacturer :
Model :

Serlal No. :

1B Ne. ¢

Submitted by :

Location :

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

Calibrated by :

Approved by ;
{ ) Pomthippa Tameyakul

{ ) Malee Butkniea
{ o) Suwit Imjai

Issue Date :

Hot Air Oven
Megmmert

UF 85

B21B.1666
UAEWAO.D27/2559

United Analyst-and Enginaering Consultant Ca. Lid:
3 S0l Udomsuk 41, Sukhumvit Road,

Bangeiak, Phrakhanong,

Bangkak 10280

Lab Floor 2

18 October 2022
18 Octobar 2022
(26+101%
(50430)%

Preecha Hiahib

444

Approved Signatary

31 October 2022

The Uncertuinties are for a confidence probability of spproximarely 959

wenanslumuny

A 0046800



Equipment : Hot Alr Oven Cert. No.: Z2TM1480
Conditlon As-Received :  Usad llem Page: 2of 3
Reference : 2210-D5750C1
Procedure Used :-

Calibration were conducted using cafibrafi dure CP-OTO2 to direct
mithod with Dats Acquisition which d with R i Datector ( RTD ) and

Thermocouple Type T.

The temperature scale used was based on ITS-80.
Condition of this result of callbration
1, Refarence standard Instrument.-

Instrument Model Serial No. Cert. N Dug Date
1 ) Data Acquisition 349704 MY41021843 221Me 10 dan 2023
2. This cerfificate is valid only to 1he item calibrated on date and place of calibration
3, This cerfification is ble 1o the | System of Unit.
Result of Calibration :- () Withaul Adjustment
Function of LUIC™ : Temperature Sourca
Fresh air setting : Cloze il during
Beginning Finished
Temp: | °C ) 28 30
REL.Humid. (% ) 47 40
AC Supply { Velt | 721 220

Ref. Std. ID No.: @
Calibration Point

Position:| (104)°C | {140,180 )°C

T TB-DARTD1 | 2104TC01

2 1B-04RTD-02 | 21-04TC-02

) - T 3 16-04RTD-03 | 21-04TC03

Probe Instaliation Datails - : 4 18-04RTD04 | 21.047C04
B 50 em = g3 m & 18-04RTD05 | 21-04TC05

= 50 em = ot m 8 18-04RTD-06 | -21-04TC06

g= B0 em - o83 i T 18-04RTO-07 | 29-04TCO7
Capachy = 0.053 m! B | 18:04RTD-08 | 21-04TC-08

9 (rsf) | 18-04RTD-00 | 21-04TC-08

enanslaimuni

a 1133252

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAP
CORPORATE SERVICES 3: AENT CALIBRATION ANDT
FIA PATTANAKARN ROAS B RUANLUANG
T TNNZT “FAN

WAC-TII TS TU2s
CALINRATION to8

Cert. No.: 22TM304

. . . Page.: 1af 3
Certificate of Calibration
Equipment : Hot Air Cven
Manufacturer : Memmert
Modal : UF &5
Serial No. : B212.0411
ID No. : UAE.WAD.005/2556
Submitted by : United Analyst and Engineering Consuitant Ca,, Lid,
3 Boi Udomsuk 41, Sukhumvyit Road,
Bangchak, Phrakhanong,
Bangkok 10280
Location : Lab Figor 2
Raceived Order : 7 April 2022
Calibration Date : 7 Agril 2022
Ambient Temperature : [26+10)°C
Relative Humidity : [50+30 )%
Calibrated by : Man Pattanapangpaiboon
Approved by : W-IB«
Approved Signatory
{ J Pomthippa Tameyakul
{ <) Malee Bulkruea
{ ) Suwit Imjai
Issue Date : 18 April 2022
The Uncertainties are for a Lifif v 95 %
v
nsslanuny

A 0040245

Equipment : Hot Air Oven Cert. No.: 22TM1480
Condition As-Received : Used ltam Page: 30f3
Reference : 2210-05750C-1

Result of Callbration :- 1% Without Adjustment

Function of UUC* : Temperature Source

Fresh air setting : Close

Calibration uuc* uuc- Jo] n Owvarall Coverage
Paint Setting Reading stability uniformity Variation Factor
=D [f=3] {c) (x7C) e) [ T = L
104.0 104.0 104.0 0.081 1.3 LT 0.42 2
1400 1400 140.0 0.14 23 4 14 2
1800 180.0 1800 0:21 35 36 13 2

Calibration T ture { °C )
Paint Position
{*c) 1 2 3 4 5 8 7 8 9 (ref.)
104.0 103076 | 103.876 | 108777 | 104.124 | 104667 | 104426 | 104.012 [ 103,928 | 104370
140.0 138198 | 136169 | 138.808 | 138.550 | 140.266 | 139.622 | 138.253 | 130,385 | 140.389
180.0 177.930 | 172.267 | 178843 | 179.753 | 181.011 | 180.083 | 179495 | 170.743 | 181.278

Avarage” : Tha average of 30 values In each pesition.

Temparature stability : Cne-nalf of the greatest i difference of d peratura at any one sensal
T 3 1 The af o 1 at any sansors and the measurad
tamperatuse a1 the raference location which are cbserved at the same time or at as close an observation fime a=
passible o ina the par patten ar | g y within the chamber under steady-state conditions.
Overall Variation ; The Differance of the and mini temperal throughoul observation
uue® : Unit Under Calibration }

Note . The reported uncertainly of measurement was induded stabllity and excluded uniformity |

The reporied uncertainty of measurement was basad on a ur inty mudtiplied by a it
Factor k, providing & kaval of of app 85 %
~olo-

I.’t'lf‘lﬂ"ﬁ‘,.&iﬂ'J‘U#I“‘1

a 1133251

Equipment : Hot Air Cwan Cert. No.: 22TM304
Condition As-Received :  Used |tam Page.: 2of 3
Reference : 2204-00150C-1
Procedure Used :-

Calibration were using cail CP-0TO2 ing to direct it
method with Data Acquisition which with i T Detector. ( RTD ) and

Thermocouple Type T,

The temperature scale usad was based on [TS-80,
Condition of this resuit of calibration
1. Refarance standard instrumant:-

Instrumant Model Serial No. Cert. No. Due Date
1) Dats Acquisition 348704 MYa1021843 221.M4 10 Jan 2023
2. This certificate Is valid only to the item calibrated on date and place of calibration.
3. This (3 o the i System of Unit.
Result of Callbration :- ("} Wilhout Adjustment
Funetion of UUC” : Temperature Source
Fresh alr setting : Closa Envil during calibrati
B Finlshed
- —{2 o Temp. { °C ) 28 28
REL.Humid. { % } 58 55
e - mﬁ, AC Supply { Vol ) 221 224
) 4 9“‘7 3 Ref. Std. 1D No.: @
T 7 / Calibration Point | °C )
WE S 5 o
- W% 7o Position:| {120,180 {104)
w

21047C-01 | 18-04RTO-M

1

2 2104TC-02 | 18-4RTD-02

3 21-04TC-03 | 18-04RTD-03

Probe Instaliation Details - Dimension of Chamber : F 21.04TC-04 | 15-4RTD04
a= 50 om D= e MG 5 21-04TC-05 | 18-04RTD-05
b= 50 em " ey m 8 21-04TC-06 | 18-04RTDOB
o= 80 em = 0.75 il 7 21-04TC-07 | 1B-04RTD-7

apacity = 0.30 m 8 e A ARTOLE

21-047C-08 | 18-04RTD-08
Siref) | 21-04TC-09 | 18-04RTD08

Pk -
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Equipment ; Het Air Oven Cert. No.: 22TM304

Condition As-Received : Used item Page.: 3o0f 3

Reference : 2204-00150C-1

Result of Calibration :- {* )} Without Adjustment

Funetion of UUC* : Temperature Source

Fresh air setting : Clasa

Calibratlon | UUC* uuce T Overall Coverage
Point Setting Reading stability uniformity Variation Factor
o) ey ] ey [$°C) (*c) (rc) | (#c) K
104.0 104.0 104.0 0.040 0.57 0.80 0.42 2
120.0 120.0 120.0 a1 0:82 11 1A 2
180.0 180,0 8.0 0.12 1.4 20 14 2

Calibration Measured Temperature | *C }
Paint Position
{'c) ] 2 3 4 5 [ T 8 8 (ref.)
104.0 104408 | 104.230 | 104597 | 104,474 | 103.778 | 103:850 | 104.282 | 104.357 | 104.318
120.0 120183 | 119.878 | 120.238 | 120.355 | 119476 | 119.455 | 120.046 | 120.173 | 120,189
180.0 180,502 | 179.929 | 180655 | 180.787 | 179.012 | 179.044 | 1B0.043 | 180.305 | 180.340

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

Temperature stability : One-halfl of the groamsl maximum difference of messurad femperature a1 any ane sensor
Temg formity : The af ires- at any senaors and the measured
temperature al the referance location which are ebserved at the same Ilme or al as close an observation tima as
possible to d ine the paitem or geneity within the under steady-stats

Overall Variation : The Difference of the and mi d throughout observation,
UuUC* ; Unit Under Calibration

Mote The reported uncenainty of maasurement was included stability and excluded uniformity

The reported uncartainty of measurement was based an a itipiied by a 5
facior k, i 8 lavel of of app ly 85 %,
-olo-

Wl .
tanm's'lumuq p

Agilent Technologies

[ Agilent 5110 and 5100 ICP-OES

| S—)

Preventive Maintenance Checklist 3
System Information
Instrument system name and D TCP- ogt  swmo wov
Instrument system site and location Uk E Cnn(i.'ﬁ'm*
List system component prodoct numbers List the serial numbers of each component
1. ¥ 1015R Lo my i40%000
2, Z
3 £
4 4
5 5 |
& 3 |
T i
& 8
9 9 |
10 10,
JCP-OES Configaration table Circle the type or write in the type if other
Nebulizer Type OneNeb | other
Spray Chamber Cyelonle Single Fasa ||Cyelonle Doulbile Pass|| other
Torch Radial [IDual View] other
Ingector Diameter Z4mm ||l Bmm | Ldmm | 0.8mm | other
Trjector Material (Quartz | Ceramic | other
Tssuwd: 4 March 2021, Revision: A.01 Copyright & 2021 Agilent Technologies
Page 2 of B
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Agilent Technologies

Agilent 5110 and 5100 ICP-OES -‘|
Preventive Maintenance Checklist i g

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

For more l.nl'clrmannn ahout A.gllent‘!‘el:hnu]nmes EE?\'H:EE plpase visit nur weh site nsing the following
URL hi o

Customer Information

*  Customers should provide &l necessary operating supplies upon request of the engineer

= For custoners using HF applicaiions, the instrument should be returned 1o 1S standard sample
introduction system

= A customer representative should be available to the engineer while performing the preventive
madntenance procedures,

» Any parts, not included in the Parts Lists section of this docament. are not part of the recommended
Preventive Maintenance setvice, nor are they included in the price of this service,

= Ifasystem requires the use of i orspecil § and/or parts for the instrument
service, then these must be ordered separutely and charged ssa repatr, which may ineur additional

Service Engineer’'s Responsibilities

= Omly complete/printout pages that relate to the system being serviced.

= Camplete empry fields with the refevant informaton,

= Complete the relevant e inthe cheeklist using a " X" or tick mark *¥" i the checkbox,
+ Complete Not Applicshle check boxes to indicate services not delivered, as needed.

*  Complete the PM service in the order of the 1asks listed

» Compleie the Service Review section together with the customer.

Tasued: 4 March 2021, Revistomn: A.01 Copyright @ 2021 Agtlent Techuolones
Page | af 8
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Agilent Technologies

Agilent 5110 and 5100 ICP-OES 1
Preventive Maintenance Checklist

General Preparation

B Discuss any specific questions or issues with the customer prior o startng,

P’ Review the instrument loghook.

@ Perform general external inspection of system for cleanliness.

B’ Check for proper installation of safety-related pans, assemblies, sensers ele:

B/ Check for required firmware/software updates and verify with enstomers if they would Tike it
installed,

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

D" Hun Instrument Performance testand record resulis in Instrument Performance Test Resulis Table -
FPre PM.

Inspect and clean the system

& Look for any obvicus external damsage:or problems:
Inspect water cooling hoses, gas lines and power cord lor excessive wear or damage.
B’Perform a genersl internal inspection of the system for exeessive dust aceumulation, chean if

NECEssary.
Inspect sample introduction components and recerd Iy reguired maultsnanrv in the Service
Engineer Comments and notify the as the redqi artions reg

,l/R(N.UI‘\i the instrument operating conditions in the ICP-0ES Status Resolis Fnbh
Q/ Replace the polychromator purge filter.
G/Replare the radial prée-optics window
Replace the axial pre-optics window for SVDV and VDV instrumenits:
Cheek exhaust flow for the correet positive:extraction at thé exhaust duet (o insure they meet
minimum specifications
Replace air inler dust filter,
O Replace high capacity air inlet dust filter element if installed, #
& Remove and clean instrument water inlet filter.

Agilent Water Recireulator

O Section NOT Applicable

B Drain cooling fiuid and remove any particles from the chiller reservoir
@ Remove, clean, and reinstall water inlet metal mesh filter if present.
){’Rn Bl with Polyvelear Plus cooling fluid.
,Et/L “lean the cooling system Adr filter-and the condenser,

Issaind: 4 March 2021, Revision: A.01 Copyright £ 2021

4 o0 Agileat Technologies
Poge 3 of 8
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Agilent 5110 and 5100 ICP-OES

Agilent Technologies

Agilent Technologies

Preventive Maintenance Checklist

S

SPS 3 Auto Sampler

&7 Seetion NOT Applicable

O Power eycle the il

and verify ful init

Inspeet X and ¥ axis behs for wear. Replace s necessary.

=}
O Clean Xand 2 axis slide shafts.
O Using customer's racks and the Agilent software move the sample probe to the 4 outermost corners.

and rinse port, ensure that the probe is approximately centered in the vial

SPS 4 Auto Sampler
P Beetion NOT Applicable

Q Clean the splll tray, rack location mat, end frames and chassis with-a damp soft eloth and diluted

mild detergent.

O Clean the auto sampler cover panels, if cover kit is installed, with domestic window cleatier
3 Check the X-uxis and Z-axis drive belis for cracks, splits, damaged teeth, excessive fraying, color

changes or degradation from furmes.

Q Check the X-axis, Thetv-axis and Z-axis FFC cables for cracks. incorrect positioning. damaged edges

or damaged connectors.

0 Pump Tubing Replacement. Replace peristaltic pump tubing, Replace all mbing that goes from the

rinse station to the pump and from the pump to the waste/Tinse bottles

AVS 4, 6,7

& Section NOT Applicable
0 Replace valve rolor seal

O Check fittings for signs of leaks

O Check tmbing including antosampler tubing for kinks or excessive wear
O (Check high flow pump for signs of leaks

Instrument Adjustment

p’ Check position of Zn peak. adjust if required.
& Check Argon Ratio, sdjust to specified value if required,

Perform Detector Calibration.

p’ Perform Instrument Calibration,

ﬂ" Run Instrument Performance Test and récord results in Instrument Performance Test Results Table -

Post PM.

’ﬁ/t-'nr systems using 1CP Expert version 7.3 and above run the following Instrument tests and record

the resull in the Instrument Test Results Tuble
f Subsystem Communications Test

Air Flow

¥ Mal Checkli J

[ Agilent 5110 and 5100 ICP-OES 1

& Water Flow
& Gas Flows

& RF Generator
B Camera Test
IZ’ Optics Test
& Nebutizer Test

Instrument Performance Test Results Table

Note: These measorements da not form part of any wnd are for rofor oniy,
Pre PM Sensitivity Checlk Post PM Sensitivity Clieek
Rusddial Al Radial Axinl®
Zn ZLA86T nn SREBR | 4040 % 1151 #1414 Wilh
M ZETELD i SRER 114154 S lis '} LR 45L0
[ A1366:152 nm SBR 14 Ty L% 7.5
K TG 481 nm SBR 5.5 WY b 2 T b

* Axial result is not applicable for GBFLGAA, GBOIZAA Radial View instruments,

Instrument Test Results Table

Note: The Instrument, Test results are for systems using [CP Expert version 7.3 and above only.

Instriment Test Result

Subsystem Commnieationgg Test Phis

Air Flow bpss

Water Flow A%

{3as Flaws: FRes

RF Generator PG

Camera Tast fodly |
Opties Test e85

Nebulizer test fash

[ Issued: 4 March 2021 Revision: A.01

Copyright 2 2021
Page 4 of 8
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[ Issued: 4 March 2021, Revision: 4.01
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- Agilent Technologies
[ Agilent 5110 and 5100 ICP-OES ]
P Mai Ch i J 3
ICP-OES Status Results Table
Note: These measurements do not form part of any specification and are for reference only,
Measurement Standby Mode Flasma On
Mains Voltage 1159113 VAC 184500 VAC
Mains Current 111 A 7-1%% .
Instrument Temperature EW e 1.5 ©
RF Air Flow {sensor speed) 4.0 Hz 40 Hz
Flasma Exhadst Temperature No measurenent (0] "C
Water Flow Oscillator No measirement Loy L/min
Water Flow Detector 4.0 Limin 1% Ly min
Water Inlet Temperatire: L "G [0 § =
Polychromator Temperaturs 1.0 "G 35 i
CCD Tenperaturs N " Rk =5
Therimal Stabilizer 1.0 *C 4.0 ©
Argon Supply Pressure L% 1% kPa Lin. %% kPa
Furge Gas Supply Pressure®| My kPa (405 kPa
Option Gas Supply Pressure® | = kFa - kPa
Nebulizer Flow No measurement LET] L/ min
Nebulizer Back Pressure No measurement 131 65 kPa
Plasma Gas Flow N measursnent. 1580 L/ mibn
Auxiliary Gas Flow Mo messurement 1:10 L/min
RF Power No measaremont R w
RF Supply Current No messurement .133 A
RF Supply Yoltage No ieasurement Yad sqa v
*1 I option installed

[ lssued: 4 March 2021 Revision: A.01

Capyright © 2021
Page 6 of 8
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Page 5of §
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Agilent Technologies
Agilent 5110 and 5100 ICP-OES ]
P 3 AMai Ch 1 J 3\
Part i ] Part Number | Product /Model # where used | Quantity C
|

o G8010A, GBOLLA,
Axial Fre-Optic Window GA010-G8014 GEOT4A/GEO15A
Radial Pre-Optic Window GHO0-68015 All I
Polyclear Plus Cooling Fluid G2282-E0012 Agilent Water Reclroulator -
Purge Gas Filter GHD10-60156 All 1
Air inlet filter GENMO-GR002 Al |
High Capacity Air Filter GHO10450158 Opticnal -
Rotor seal for 6-7 port valve for = i o
AVEET GBA04-60002 GRAALA /GBS -
Rulkm' seal for 4 port valve for GEAO3-B000Z Gad0aA i
AVSS
Rinse golution to rinse station : IT
Z.5men kd x 1m FHI0EN i =
Barl cannector 2.5mm-1.5mm 1D GEA10-80124 B8PS 4 -
'F-'\’C waste tubing Bmm od x Gmm GE410.80122 o =
id, 2m
A Parts may be required from engineers stock:
X axis drive belt G4 10047600 SPS3 -
Z axis drive belt 5410047400 SP5-3 ==
Paristaltie pump whing, PYC - ~ -
SolvaFlex, 3 bridyed, 3710048000 BPS

Restore sysiem

For HF applications, ask the customer to reinstall thelr sample Introduction system

Leave system in an idle state: onand purging.

Guidance: If the PM service is performed prior o a gualification service, then use the qualificétion

procedure as a guide for final instrument set up and checkont.

Service Review

p’ ffix the PM sticker to the system or instrument kighook based on the customer’s réquest.
N Ci section befow if there are additional comments.

lete the Service Engi

[ Issued: 4 March 2021, Revision A.01

Copyright @ 2021
Page Tof 8
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Agilent Technologies

Agilent 5110 and 5100 ICP-OES b
Preventive Maintenance Checklist J

?’/‘{wiew the service and any test resulis with the customer,
I

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

Service Engineer Comments (optional

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

Other Important Customer Web Links

How to get information on vour produoct:
T St

O Literature Library - 1 WW
pesRliterature
0O Need to know moye? - hitoe/weww. agilent o Inh/ pniversity)

@ Need technical support, FAQs? - htip.//www agilent com/en-is/suppor landing/ lep-oes
O Need les? - www agilenloom, chem., 1

Service Completion

||1|E_I

Service request nunther EOO%y3TE DNate service completed

Agilent sigr ik i psnn L Customer Signature F‘Ellﬁc!“ G"]‘c“%

Document part number: G8014-00075

e P

_Rmrt Summary
Instrument Model
Instrument ID

Instrumant Serial Number
Software Version
Fimmware Version

Tested By

Tast Completed On

lasmed: 4 March 2021, Revigion: A01 Copyright © 2021 Agilent Technologies ]_/

Page Bof 8
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Resolution Test Pass

Elemant Wavelangth Specification  Width

N (174.213 nm} <940 727

A5 (188,980 nm) £820 823

€ (183027 nm) 51150 826

Mo (202,032 nm) 58.20 642

Cr (208158 nm) £13.40 27

Zn (213,857 nm) =870 [=Hrrd

Pb (220.353 nm) 20650 T.12

Co {228,615 nm) =17.20 11.88

Ba (230.424 fim) 2940 738

T (257 610 nm) =13.30 .52

Mn {250 568 nm) £2030 14.30

Cr (267716 nm) 511.00 799

i {324,754 nm) 52500 19.08

Cu (327.395 nm) =14.20 .32

Sr (338,071 nm) 23350 24:39

Ba (455403 nm) =44.00 33.86

Sr (480,733 ) 23600 17.38

Ba (423408 nm} =3600 2553

Ba 514171 nm) =42.00 2498

Ar (675 283 nm) 27400 5949

K (766 491 nm) < B0.00 6527

PageZof 4
'
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Agilent 51005110 VDV ICP-OES
GEOTIAIGEN5A

MY 18030001

7.3.1.9507

3442

Nukoon L,

120802021 £14:55 AM

Result Summary

Subsystem Communications Test Skippad

Air Flow Test Skipped

Water Flow Test Skipped

Gas Flows Test Skippad

RF Gererator Test Skipped

Camera Test Shipped

Cipties Test Skipped

Advanced Valve System Tast Skipped:

Rasoclution Test Pass

Sensitivity Test Pass

Precision Test Pass

Page 164
'
tenm3launIugu
Sensitivity Test Pass

Radial
Element Wavelangth Specification  Methed  Ratio Standard Blank
As (185880 nm) 2480 SRBR  167.2 11313 424
Se (196.026 na) 2410 SRBR 1191 7T 842
Zn {213,857 nm) 214210 SRBR 40823 45908.2 1486
P (220,353 nm) 2460 SRER 1811 2682.8 17286
Mn {257 810 nm) =3518.0 SRER 114152 2650022 5388
Al (398152 nm) =34 SBR 7.8 498380 5676.5
Ba (483 408 nm) 2340 SBR 1161 19850414 170865
K (786 481 nm) =18 SBR 5.3 1010784 161048

Axial
Element Wavelength  Specification  Methed  Ratio Standard Beank
As (188,980 nm) = 208.0 SRBR 28289 32142 147.0
S (196 026 nm) =159.0 SRBR 2182 38387 72z
Zn (206.200 nm) 22340 SRBR 12033 140481 1337
Zn{213.857 nm) =1743.0 SRER 78581 1713231 4728
Cd (214.432 nm) 242270 SRER 70549 1295393 3354
Pb (220,353 no) 3200 SRER 5317 132182 566.2
Mn (257 810 nm) = 106250 SRBR 306847 13148440 1H074
Cr (267.716 nm) = 1048.0 SRBR 44421 1744203 15151
Cu (324754 nm) =190 SBR 507 3746036 T80
Al (398,152 nm) z80 SBR 157 7963 167904
Ba (493408 nm) 260.0 SBR 208.7 108999566 51728.2
K (766:481 nm) 2240 SBR a8 19831975 4974885

Page 3ol 4

lenm3lunIugy




Precision Test Pass
Radial
Elemant Wavelength pecifi
Value % RSD
s (188,880 nm) <280 081
Se {198.026 nm) = 260 121
Zn (213.857 nm) £1.50 03
P (220.353 nm} 260 041
Mn (257 610 nm) =150 045
Al (388,152 nm) <150 041
Ba {493 408 nm) 2150 051
K (786491 nm) =150 038
Axial
Element Wavelength Specification  Measured
Value % RSD
A5 (188 980 non) =150 .51
Se {195 026 nm) =150 ava
Zn (206,200 nm) £150 030
Zn {213,857 nm) =150 037
Cd (214,438 nm) =150 036
Pb {220,353 nm) 1,50 0.28
Mn (257810 nm) < 1.50 063
Cr {267 716 nm) £150 03
Cid [324.754 nm) =150 054
Al (296,152 nm) = 1.50 045
Ba (493.40& nm) < 1.50 0:64
K (TBG.481 nm} =150 D56
1 — J
Page 4 of 4
'
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| Resolution Test Pass
Element Wavelength Specification  Width
N {174.213 nm) £9.40 722
A (188980 nm) =820 815
C (183.027 nm) = 11,50 822
Mo (202.032 nm) az0 6.33
Cr {206 158 nm) =13.40 a2
Zn (213.857 nm) <870 B.BT
Pb {220.355 nm) =050 T.02
Co (228.615 nm) s17.20 1.8
Ba (230 424 nm) =540 7.46
fitn {257 €10 nm) £13.30 448
n (260,568 nm} = 2030 14.18
Cr (267 716 nm) =11.00 740
Cu (324,754 nm) =25.00 18.92
Cu {327.385 nm) =1420 11.32
Sr(338.071 nm) s33.50 24,29
Ba (455,403 nrm) 24400 33.68
Sr (460,733 nm) £35.00 17.64
Ba {4593 408 nm) 5 36.00 25.56
Ba (614.171 nm) =42.00 2475
Ar (B75.283 nm) =74.00 59.18
¥ (766499 nm) = 80.00 8519
Page 2of4
'
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[ Report Summary

Instrurhant Model Agilent 5100/5110 VDV ICP-OES
Instrument 1D GEO11A/GED15A
Instrument Senal Mumber MY 18030001
Software Version 7.3.1.9507
Firmware Version 3442
Tested By Nukoon L
Test Completed On 12/912021 12.55:42 PM
Result Summary
Subsystern Communications Test ‘Skipped
Al Flow Tast Skipped
Water Flow Test Shipped
Gas Fiows Test Skipped
RF Generator Tast Skipped
Camera Test Skipped
Optics Test Pass
Advanced Valve System Test Skipped
Resalution Test Pass
Sensitivity Test
| Pregision Tes.t e
Pass
Optics Test Pass
Radial Pxial
Intensity 5296135 5755042
Wavelength  737.212 737212
Page 1of4
'
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Sensitivity Test o Pass o
Radial
Element Wavelength  Specification  Method Ratia Standard Blank
A5 (188,980 nm) =450 SRER 154.8 12423 58.5
Se (186.026 nm) 240 SRER 117.4 12586 579
Zn {213.857 nm) =14210 SRER 41828 52402 6 155:3
P {220.353 nim) z 460 SRER 1954 28142 179.9
M (257.610 nm) z 35180 SRBR’ 11593 6 2812101 5478
A (396,152 nm) 234 SBR 87 651036 H662.8
Ba (423 408 nm) =340 SHR 1254 21529169 170322
K (TE6.487 nm) =18 SBR 57 107906.7 18078.8
Axial
Element Wavelength  Specification  Methed  Ratio Standard Biank
As (188,980 nm) =208.0 SRER 2975 4054 8 170.4
Se {188,026 nm} =158.0 SRER 260.2 4784.8 2985
Zn (206 200 nm) =2340 SRER 13059 16162.3 180.3
Zn {213,857 nm) = 17430 SRER 89207 2008156 5047
Cd {214,439 nm} 42T 0 SRER TE58.2 1483275 3504
Pb{220.353 nm) 23200 SRER 6067 15244 5 584.0
Mn {257.610 nm) z10825.0 SRER 34460.9 14530928 18725
Cr {267 718 nm) = 1048.0 SRER 5018.6 1980006 15326
Cu (324.754 nm} =180 SER 57.5 4236837 72486
Al (396,152 nm) z8.0 SBR 18.5 320004.8 164414
B (492 408 nm} =800 SBR 2333 11828154 507145
¥ (766,481 nm) 2240 SBR 448 22186744 488578
Page 3of 4
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Precision Test Pass
Radial
Element Wavelength P M d
Value % RSD
As (188,880 nm) =260 1.38
Se (196,026 nm) 5260 0.91
2n (213.857 nm) £1.50 0.38
Pb (220353 nm) =260 0.44
Mn (257 610 nm) $1.50 0.43
Al {386,152 nm) =150 0.28
Ba (493,408 nm) £150 0.88
K (786 481 nm) <1580 0.38
Axial
RO Y " Vsin 5 RSD
As (188.980 nm) <150 0.61
Se (188.026 nm) <150 0.52
2n (206.200 nm) £1.50 0.36
Zn {213 857 nm) 5150 033
Cd {214 438 nm) 5150 a4l
Pb (220,253 nim) 51,50 0:36
M {257.610 nm) <1.50 074
Cr (267 718 nm) =150 0.25
Cu {324.754 nm) =150 071
&1 (386,152 nm) £150 0.44
Ba (493,408 nm) £1.50 073
K (766.491 nm) £1.50 aar
Page 4 of 4
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| Gas Flows Test Pass
Nebulizer Actual Flow  Back Auxiliary Actuai Flow  Back
Target Fiow Pressure Target Flow Pressure
0:70 0.70 203,80 200 1.99 108,68
Makeup Actual Flow  Back Plasma Actual Flow  Back
Target Flow Pressure Target Flow Pressure
200 200 113.89 18,00 17.93 24.24
RF Generator Test Pass
RF Power Supply Test Passed
RF Power Supply (V) 141,475
RF Oscillator Test Passed
RF Oscillator Fraguency 25874
(MHz)
Work Coll Gurment (A) 45831
RF Power Supply Current (A) 2.000
Camera Test Pass
I 1 Time dard Deviati Status
(ms)
Electronic Offsst Test 1000 5.261 Passed
Dark Current Test 5000 0734 Passed
Array Test 5 0.024 Passed
Linearity Test 0118 Passed
Page 2of 2
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Report Summary
instrument Model Agilent 51057110 VDV ICP-0ES
Instrument ID GAOT1AIGED1SA
Instrument Serial Number MY 18030001
Software Version 7.3.1.9507
Firmware Varsion 3442
Tested By Nukoon L.
Test Completed On 120912021 1:34;10 PM
Result Summary
Subsystem Communications Test Pass
Air Flow Test Pase
Water Flow Test Pass
3as Flows Test Pass
AF Generator Test Pass
‘Camera Test Pass
Optics Test Skipped
Advanced Valve System Test Skipped
Reszalufion Test Skipped
Sensitivity Test Skipped
Precision Test Skipped
Subsystem Communications Test Pass.
Air Flow Test Pass
0% Alr Flow (relative T5% Alr Flow (relative
“speed) speed)
15.00 18.00
Watar Flow Test Pass
RE Water Elow{Limin)  Camera Water Flow Water Inlet Temperature
(Limir) "Gh
188 1.36 1716
Page 1 0f 2
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Request Mo. 25-65 / 0398 MTC, ACL No. 486 / 65

CALIBRATICN CERTIFICATE
NOMENCLATURE : 1, Atomic Absorption Spectrophotorneter “Aglient Technologies”
Madel AAZE0FS, Serial No: MY 13160001
2. Working standard solution ‘Inorganic Ventures”
hulti Analyte Custarm Grade Sctutian, Lot No. P2-MERETSE1D
SUBMITTED BY : United Analyst and Engineering Consultant Co.,. Lt

3

3 Soi Udormsukdl, Sukhurmvit Road, Bangehak, Prakanang, Bangkok 10260

CALIBRATION PROCEDURE : 1. Ferformance Verification of Aternic Sbsorption Spactrophotametar
(WI-500-02-30)

2. Estimation Uncertainty of Measurerment I Analytical Chamistry (GF-513)
REFERENCE MATERIAL : Traceable to NIST “Adfent Technologles®, “Cado Erbs"
Cadmium Lot N, 0108047046, Chromium Lot Mo, 0106315918, Copper Lot No. 0107880530, Iran Lot 8o, 0104697568
Lead Lot No. 0104559473, Manganese Lot M. T1092288, Nickel Lot Neo 0104978044, Zine Lot Mo, 0108792297
CALIBRATION RANGE:  0.02,0,10,0.20,0.50.0.70 mgfat 2288 nm.Cd: 0.10,0 20,0,30,0.50.0, 70 me/) at 3579 nm.0y,
0.05.0010,0.30.0.50,0.70 mgdl at 3247 nm.Cu, 0.10,050050,076.1,00 g/ at 298.5 nm Fe; 0.20,0.50,0.70.0.00,1. 50 i
at 2170 nmPh, 0.05,00.10,0.30.0.50,0.70 mg/ at 279.5 nmMa, 0.10030:0.50,0.70,1.00 gl a5 2320 AN,
0.05,0.10,0.30,0.50,0,70 me/l at 2139 nm.Zn
AMBIENT CONDITIONS - Temperature 22 °C  Relative humidity 60 %

The Atomic Absorption Soectrophotometer set  has besn - catibiated against
Reference: Materiat tracesble to National Institute of Standards and Technology | NIST § by The Ar walytical
Chemistry Laboratory, The resultsare attachec herewith,

Calibrated by .. 00 '%:;'-[h—;l‘-“f
{ Mr. Danal Srithongkum )

Director of An%qmﬂy Laboratony,

Ref. 2025265020400522001
Calibration Date : 3 February 2022

Haad Office OfficeLabaratony
35 1w 3 Tambon Hhleng Ha, Amphos ihlong Luarg 5ol 10 Bangpod Inc
athumthani 12120, Thailand #mphoe Moang

7T 9000
5T7 9009

Eemnil « irvtestistranth



Request No. 25-65 / 0398

1/5

CALIBRATION DATA
1. Noise Level in term of standard deviation

MTC. ACL. No. 486 / 65

INDUSTRIAL METROLOGY AND TESTING SERVICE CENTRE

Elament cd Cr Cu Fe Pl Mn Ni 2n
00000 | DO00Z | DOOOT | 0002 | 00016 | -omoot | -0noos | ogooy
oouez | -0.0005 | 60010 | 0007 | opooo | -00003 | oooo7 | -oools
00002 | 00001 | 00008 | 00000 | -mooot | -0ooes | -oo012 | onons
00000 | -0.0007 | 0.0007 | 00000 | 00005 | 006a | -oncoa | Aporz
000t 0,000 00013 0,0014 0.0001 -0.8001 (L0003 LGOS
00000 | -o.ce0d | 0003 | 0001z | -pooes | -opoo? | -ooood | -eooos
00000 | booos | o009 | -nopoz | -momin | -pooea | oiooor | <nooos
-0.0004 | -p0003 | 0.0CIS | 0.0010 | 00005 | 00003 | 00002 | -00004
00004 | DO0CE | oopld | oooos | onots | -oo00s | oonds | -6pcos
Absomante 00006 | oooi3 ) oo0i2 | oooos | 00006 | booos | -0ooor | -sooo7
00005 | 00003 | o00E4 | 00004 | 00008 | -Dooos | -0pons | oon
O.0007 | 00014 | 00004 | -Dooor | 00001 | 00000 | ooooo | -omoos
Do0cE | Goooe | nooes | gooos | oooos | oooon | -opncds | -oniie
S0 | om02 | oooos | 00017 | poois | -nooos | osoos | -0ooos
0002 | 00010 | oeotd | 00002 | 00000 | 90010 | G000z | -ocons
CADOL | 00011 | oot | 00003 | 00011 | 00003 | -goooe | qooie
00000 | 0001s | 00009 | Ogoio | -oamin | wooors | ooooe | o000
oohss | ootz | oooas | ootz | woor | cooor | ogess | 0.omm2
0r0oos | 00014 | 00000 | noooe | -noooy | oestr | -oooos | oo
G001 00003 | 00003 | 00001 | -poope | <oooz | -omoo1 | oot
Averzte Absorbance | 0.000 .000 0.001 1,000 (001 0.000 0,600 0007
Stancard Deviation | 0.0005 | ooos | oo00s | onoor | oooos | ooosa | osoos ape0e |
Continue 2/ 5
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2. Precision

MTC. ACL: No. 486 / 65

Cone, Absorbance

Amgsl)

Element

Ave, Eelasiy

Al

(.02 | 010074 | D.00EZ | 0.0055] 0.0062 | 0.0070 [2,0058 | 9.0070] 0.0065

0.0065 | 00069 | 6.007 | 00008 | 5 76

Cd Q.30 ) 00952 0.0959 | 0.0951 | 0.0957 | 00552 0.0950 | 0.0952 | B.o9ea

110856 | £.0943 | 0,005 | 0ges| 0.a9

070 |0.2213] 0.2180 [ 0.2203 | 0.2208 | 0.2234 | n.2211 | mi21we f o229

Q2301 | 02194 | 0.221 | 0.001%| 067

10 | 0.0096  0.0098 | 0.0097 | 0.0102 | 0,0106 | 0.0097 | 0.0098 | 0,009

00103 0,6083 | 0.010] 0.0004

o 030 |0.0308] 00302 | 0.0300| 00316 | 0.0306 [ 6.0299 | 0.0369 | 0.0297

00311 | 0.0296 | 003000007

Q70 | 0O65% | 00667 | 0.0664 | 0.0648 | 0.0656 | 00652 | 00658 | 00635

0.0638 | 0.0685 | 0.064 | 0.0011

065 | 00080 | 0.0075 | 0.0078| 0.0075 | 00077 | 0.0081 | 0.0080 | 0.0075

0.0074 | 0.0076 | 0,008 | 00003

C30 | 00437 | 0.0819 | 00612 | 00421 | (:0624 | 0.0420 | 0,023 0.0403

004181 0,0015 | 0042 | 0.0008

070 | 0.0969 | 0.0965 | (10972 | 0.0957 | 0.0961 | 00958 | 0.0961 | 0.0083

0.0959 | 0.0972 | 0,096 0.0008

040 | o.poo {00105 | 0.0078 | 00059 | 00091 | 0093 | 00098 | 0 ooss

0.0093 | 0.0088 00007

Fe 050 | 0.0662| 0.0470 | 0454 [ 0.0468 | 10967 | 00962 | 0.086T | 60880

0009

008681 0.0468 | p.0a7| 00063

Lo | 00867 | 0068 | 00910 | 00892 | 0.0897 | wors| o.pesa] 0.nees

D.0888 | 00614 | 0:089| D.0013

20 | 00001 | 0.0aes C.O085 ) 00087 | 0.0082 | 0.0094 [ 0.0090 | 0.0087

QD082 | 0.0090 | 0.009 | G.0004

Fb 070 FO0822 | 00321 | 0.0374| 0.0318| 0.0335 | 00526 | 00327 | opats

0.0836 | 0.0321 | 0.032] 0.0007

1.50 | 00653 ) 0.0645] 0.0663 | .0.0664 | 0.0652 | L0671 ] 0.0662 | (0665

Q0657 | 0.0648 | 0.066 | 0.0008

005 | 00092 | 0:0002] 00097 | 0.0087{ 0.0085 | L0079 0.0096 | 0 008

00084 | 0.00%8 | 0.009] 00007

030 |00816] 00430 | 0.0632| 00635 0,0634 | w28 | 0,040 | 0,033

1040 | 00627 | 0.063| 00007

070 [01395) 0.1366 ] 0.1386 | 0.1377| 02385 [ 01386 | 01396 | 0.1380

01579 | 61383 | 0,138 | 0.0002

040 | 0.0102 ) 0.0092 | 0.0097 | 00104 | 00091 | mo105 | 0105 0,009

(L0098 | 0002 | 0.010] DOBeS

M 0.50 ['0.088 | oit48e | 00285 | 00495 | 00404 | couso | ooas:

09

0,045 | 9.0492 | 0.049 10,0004

100 | DO976 | QOSTA Q0975 | 00992 0.0977 | 00973 0.0986 | 0.0942

00985 | 0,098z | 0,098 | o.0008

0.05 | 0:0340 | 0.0349 | 0.0340 | 0.0352 | 0.0337 | 00351 | 0.03a4 | 0.0348

(041349 | 0.0343 | 0.035] 0.0005

Zn 030 10,1665 | 0.1653 | 01628 | 0.1642 | 0.1657 | 01637 | 011659 | D.4652

01654 | 03657 ] 0,165] 00012

0.70 | 0.3456 | 3967 | 03945 | 0.3030 [ 03022 [ 03444 | 03037 | 0,3853

03435 | 03438 | 0309 [ 00013

Continue 3/5
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Request No. 2565 / 0398 3/5 MTC. ACL: No, 486 / 65
3. Trueness
3.1 Reading on wavelength- Cadmium{Cd) at 228.8 nm:
Element | Standard Value of RM | Reading | Erior of Measurement | Eror of Measurement | Uncertainty
{ma/l) (mg/) {masl) i) [mgh)
002004 Q0% 0,001 519 = 0,004
Cd 030060 0.291 0,010 319 = Q006
0.75140 (.678 0.023 334 £0.012
3.2 Reading on wavelength- Chromium (Cr) at 357.9 nm.
Elerment | Standard Value of AM|  Reading Etror of Measurement | Error of Measurement | Uncertainty
(gl {ma/l) (gl 9] fmatl)
0,1002 0:101 0,001 0,80 + 0007
Cr 03006 0298 -0.003 0.86 #0012
0.7014 0.635 0,066 9.47 + 0,023
2.3 Reading on wavelength- Copper (Cu) at 324.7 nm,
Element | Standard Value'of RM |  Reading Erree of Measurement | Error of Measurement. | Wnicertainty
[ma/l) (gt (g1} (96} ()
0.0502 0048 0,008 B37 = 0004
Cu 0302 02295 0,006 206 =000
07028 0494 0008 125 £ 0021
Continue 4/ 5
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Request No. 25-65 / 0398 4/5 MTC, ACL. No, 486 / 65
3.4 Reading on wavelength- lron (F2) at 2483 nm:
E Standard Value of AM|  Reading | Eroiof b wert | Errae of My Uncertainty
tmafl) (mg) () (%) (ma/)
0.1003 0.106 0,006 5.8 = 0008
Fe 05015 0.522 0.021 1.0 =0017
1.0030 0,992 0010 1.00 + (1032
3.5 Reading on wavelength- Lead (Pb) at 217.0 nm,
Element | Standard Value of BM|  Reading Enar of Measurement | Erorof Measurermens | Uncertainty
(g} imgsl) {mg/l) 1%8) {mal}
0.1588 0,107 0,002 091 + 3019
Ph 06958 0,722 Q626 37 + 0022
14910 1.463 0028 1.88 = (091
3.6 Reading on wavelength- Manganese (Mn) at 279.5 im.
Eleiment | Standard Value of AM|  Reading | Ermrof m ent | Eror of M Uincertaingy
irtig/l) (mignt) (gt {96} g
004955 0.054 0.004 8,98 = 0,004
Wn 029730 0317 0.0197 &84 = 0006
069270 0,682 6117 165 + 0012

Continue 5/5
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AITISTR
Request No. 25-65 / 0398 5/5 MTC. ACL. No. 486 / 65
3.7 Reading on wavelength- Nickel (Ni) at 232.0 nm.
Elemeant| Standard Value of AM|  Reading Errar of Measurement | Emor of Measuremant
(e imgt) tmgfl) (56} a/l)
0.099 0102 0.003 3.03 e 0,007
Mi 0495 0.489 -0.005 121 + 0010
0,990 0.975 D015 152 t (020

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

Elerrent | Standard Value of BM|  Reading Emorof Maasurement | Uncértainty

{mg/l) {mg/l) (%) {r
050 0.050 .00 + 0.012
Zn 0,300 0307 0.007 33 = 0011
0700 0,660 0.040 571 t 0.015
Remark: The epaited uncertainty & &n expanded uncesain y calcitated waing o coverage factor of 2

wich gives & bevel of confidence of approximately 95%

Calibrated by. Approved by

(Mr. Danai Stithongkum) B iMirs, Thippay

Director of .»\nalyticalrf_:ij_‘@::”mfg aboratory
Calibration date ; 3 Fé

INDUSTRIAL METROLOGY AND TESTING SERVICE CENTRE

analytikjena
Serial-No.: ktvoAeI53 Customer-No.;
Date 4")(6.0 /goz,e Carried out by . un’cﬁm H—UH
Mai with following O i Qualification (0Q) |

[requires a separate OQ protocol)

= C7 - 2/ ces 1
Company ;}AQ., ?fh,rﬁw ’mﬁwrmt‘ ;.\S,xja P PP qh,‘\;
vy - ™

Department Lah
"-\-\.1
Street 5 zowpaspk Oh"’f\}'""»a HYSDA0 W) ARy S P
Zip Code, City n,ur LY TN 1 7 4
Country e esnd o
Phone
Fax
E-mail

wnmluaugy

analytikjena

Maintenance Protocol

Atomic Fluorescence Spectrometer

mercur DUO /
mercur DUO plus

tenm3lunIugu

analytikjena

Maintenance works basic unit

tightness visual check inside the Mercur

visual check if gold-traps are broken

visual check if spectrometer is contaminated
wvisual check of the fluorescence cell

visual check of the absorption cell, incl. window
reactor cleaning

check pump-hose, if necessary change it
check swivel drive (SEV)

check drying-hose, output gas-liquid-separator

ENENNONENN

test Bubble-Sensor

check gas flows

check volume flows, reagents
recording stray light values

)
E

measurement with 30 ng/|

Mai works A pl

Seriai No.: -

lubricate the dosing-winding (Teflon-grease-spray)

clean the desing cylinder, if necessary exchange it

lubricate the winding system of the height drive with some draps of oil
check the toothed belt

check the position of the mechanical stopper (helght: 13mm ) =
check the pump rate of mixing pump (<148 AS52. typ.7s/<208 ASS2S, typ 10s)
check the pump rate of washing cup

check the electrical hose connections for good contact

check the connectors of the magnatic valves

check the dosing hose for buckling, if necessary exchange it

- ienm3lunIugy



analytikjena
Device parameter c:;:inal :::::I
visual check general tightness inside the Mercur ok :-': changed: O
visual check Goldtraps ok: 2 changed: [
visual check spectrometer
Fluorescance cell ok. & changed
Absorption cell, incl window ok: [ changed: [J
lens ok: [ changed. [
Swivel drive (SEV) ok: & changed: [
check pump hoses ok: & changed: [J
check hoses and hose conneclors ok /L_F changed El
check and clean reactor ok: I changed: [J
check drying hose output Gas-liquid-seperator ok: T changed [
check bubble-sensar ok }'2 not ok
Check gasflow
Valve 1 10 NI to Wik
Valve 2 50 Mih g0
Valve 3 5 NWh 5 m'h
Vaive 4 10 NiZh B ni
Check liquidflow
Acid f,?r'r:.;’mfn -5 vl by
Red -agent ??mn_l:“m oI5 mf/wn\r
Sample 1‘};1:1Tin 10wl -'{"'-'H }
Adventitious light - values V) from file
100 (7] (]
200 0 0
300 o @
350 ] =]
400 H [
450 4 %
500 q 7
550 /9 b
578 2 24
600 3% 4
'
wnm3luaiugu
4/02/2022 17.59 Page 144
Mercur
Report file: CWInAAS\TMP\2022\Result\Pro_012
Program version: 4780 Printed on: 4/02/2022 17.59
Recording started on 4/02/2022 17:46 GMT+7.0
Operator:
Laboratory.
Code,
Remarks:
Method parameters Hg
Method Without Enrichment / FBR / 30 pg/L_PM_4-02-22
Created on 4/02/2022 Time  17:45
Program =
P; ters Mercur Techni Hg fi
Line 253.7 nm
Lamp type Hg-LP
Integr, mode Peak height Integr. time 35s
PMT 453V
AZ time 58 Peak smoothing 12/5
Delay 0s
Working mode wio enrich, System cleaning Off
FER technique on Wash time acid 10s
Pump speed 3 Soaking time 208
Sample load time 158 Gas |oad time 10 NLfn
Reaction time 10s
Waiting time AZ s
Delay Os
Purge time1 30s
Purge time2 15s Gas wash time2 I 10 NLh
1]
wnm3luaiugy

Mercur

Device parameter

F cell

Conditions.: max.conc.; 10pgll.  PMT-voltage

Conditions.; max.conc.. 1,7pg/L. PMT-voltage: |

Analytical parameters Absorption cell

Comments

H83 v

Blank-solution
without enrichment f FBR 30 ng/fL

oy LY

Blank-solution

with enrichment / FBR 30 ng/L

Fok- factor { 53/ Fy )

Blank-solution

witheut ennchment / FBR 100 ng/L

f.‘g Emém ‘EX. Oy,

Signature Technician

# /o8 [ s

Place, Date (DDMMYYYY)

analytikjena

nominal actual
value value
F =0,0013
RED<3%
F = 0.009
RSD<3%
=4
ext 0 0002
Ext >0,0021 Ext.§.0036
RSD <7 % RSD.3 82 %

I'i.TrT-n" L,'-ﬁ&_;“:"; i
Signature Customer

Y1000

Place, Date (DD/MMYYYY)

'
tenmIlunIugu
4/02/2022 17:58 Page 214
QcC parameters
Qc type Conc. check
QC check samp. 1 - QC check samp. 2 =
Cone. — Cong, -
Error limit Error limit =
Rep. measurement off Reaction flag + continue
QC std.1 no. 1(30.000 ng/L) QC std 2 no. 3(D.100 nafL)
QC std.1 limit + 20.00% QC std.2 limit + 20.00%
QC std, act. flag + continue
Expect. blank abs. 0.0100+ 0.0100 Reaction flag + continue
QC precision off
Reaction off
QC Recal factor Off
Calibration settings
Calib. meth | Standard caib. Galibr. unit ngil
No. standards 1 Conversion fac. 1000000
Type of standards Standard prep. Premixed
Blank correct,
Recalib. std. no. e
Output unit pall Conversion fac. 1000
Calib. stat. Mean Meas. cycles 3
Blind eycles 2
Stock sol. 1 - Stock sol, 2 —
Stock sol, 3 - Stock sol. 4 f—
Type of cal. curve |linear Intercept Zero
Weighted cal. off Grubbs stat. inﬁ
Check of cal. curve no outlier test
Sample statistics I
Stat. mode Mean Meas, cycles 3
Confid. level 854 % Blind cycles 1
Grubbs stat off
Calibration standards Hg
No Name Stabe Po C:;‘;: Ints sD RSDI%
1 CakZero = #0000 H.0.000344 0000040 11.85
A 0.004747 0000441 9250
2 CalStd1 = ## 30000 H:0.002913  0.000068 2.371
A 0.03433 0.000816 2670
L]
lenm3lunIugy
Mercur



4/02/2022 17:.58  Page 3/4

Calibration function 1 4/02/2022 17:59 Calibration {Peak height)
Ints=k1+k2"conc
k1=0.000344 k2=0.000086 Recal. factor: -
Siope [0.00008 Ints/(ng/L) | R2-adjusted 1.0000
scl 1.00000 ng/L
Lower limit 0 nafl Upper limit 33.0 ngll
Detection limit - Deter. limit -
onese [Hg 1 ‘ |
253.7 nm | / |
00025 o eak height!—————— - i
0.0020 | | | /
= [ [ [
E 0.0015 ! A
E Pl
0.0010 | 1 |
T
0.0005 |
&
0.0000
L
] 0 15 & 30 25
Conc, [ng/L ]
Measurements and events {sorted by time)
Hg Withaut Enrichment | FBR / 30 pg/L_PM_4-02-22 40202022 17:46
[[s] Cone. Ints BG sD REDM%  Int. type Time
Cal-Zero 0.000342 PrH 1748
0.000304 17:50
0.000385 7:51
ongil 0.000344 0.000040750 11.85 17:51
Cal-Std1 0.002923 PkH 17,58
0.00z840 17:57
0.002877 17:58
- 30.00ng/L 0.002813 0.000068060 2,371 17:58
Callbration Calioration function: 01 17:59
'
enm3lunlugy
Mercur
4/02/2022 17:40 Page 15
Mercur
Report file: CAWINAASITMP'2022\Result\Pro_011
Program version: 4780 Printed on: 4/02/2022 1740
Recording started on 4/02/2022 1715 GMT+7.0
Operator
Laboratory:
Code:
Remarks:
Method parameters Hg
Method With Enrichment / FER / 30 ug/L_PM_4-02-22
Created on 4/02/2022 Time 14:54
Program -
P: Mercur Technique: Hg
Line 2537 nm
Lamp type Hg-LP
Integr. mode Peak height Integr. time 20s
PMT 444
AZ time Ss Peak smoothing 12i5
Delay 0s
Working mode Enr. wio reload. System cleaning Off
FER technique on Wash time acid 10s
Pump speed 3 Soaking time 20s
Sample load time 108 Gas load time 5 NL/h
Reaction time 10s
Waiting time AZ 53 |
Delay Os
Purge time1 20s
Purge time2 158 Gas wash time2 15 NL/h
Purge time3 10s Gas wash time3 15 NL/h
Heat.time coll.1 20s Cool. time coll.1 508
1]
wnm3luaiugy

Mercur

4/02/2022

17:50  Page  4/4

Peak plots Hg
Cal-Zerg 402202217 CaiSidl 402/202217.55
0.002 D.CHJZ|V 2
£ e |
0,000 e 0 DOD|. S ol
] 20 1] 20
Time [g] Tme [s]
'
tenm3lunIugu
Metcur
4/02/2022 17:40 Page 25
QC parameters
Qc type Conc. check |
QC check samp. 1 — QC check samp. 2 -
Cone. - Cone, g==
Error fimit s Error limit —
Rep. measurement off Reaction flag + continue
Qc std.1 no. 1{30.000 pgiL) QC std.Z no. 1(30.000 pg/L)
QC std. 1 limit + 50.00% QC std-2 limit + 50.00%
QC std. act, flag + continue
Expect. blank abs. 0.0100+ 0.0100 Reaction flag + continue
QC precision off
Reaction off
QC Recal factor Off
Calibration settings
Calib. math Standard calib. ‘ Calibr. urit pgil
No. standards 1 Conversion fac. 1000
Type of standards e Standard prep. Premixed
Blank correct. -
Recalib. std. no. -
Qutput unit pail Conversion fac. 1000
Calib. stat. Mean Meas. cycles 3
Blind cycles 1
Stock sol, 1 = Stock sol. 2
Stock sol. 3 - Stock sol. 4 -
Type of cal. curve linear Intercept Zero
Weighted cal. off Grubbs stat. off
Check of cal. curve no outller test
Sample statistics
Stat. mode off Meas cycles 1
Confid. level 854 % Biind cycles 1
Grubbs stat. —
Calibration standards Hg
State Conc./
Mg Name sail Ints so RSDM
1 Cal-Zero =) # 0000 H. 0.001423 0.000027 1.946
A 0004275 0.000307 7.188
2  CakStd1 ) ## 30000 H: 0.01048 0.000887 9.445
A 003042 0002821 8.273
L]
lenm3lunIugy

Mercur



4/02/2022 17:40 Page 35
Calibration function 1 4/02/2022 17:31 Calibration (Peak height)
Ints=k1+k2*conc
k1=0.001423 k2=0.000301 Recal, factor; -
Slope 0.00030 Ints/(pgiL) R2-adjusted 1.0000
scl 1.00000 pgfL
Lower limit 0 pg/L Upper limit 33.0 ugiL
Detection limit = Deter. limit
ol | | |
g |
00100 15537 nm |L &/
IPeak height ‘ ‘ ‘
0.0075 | | | |
= ‘ | .~ ‘ |
= |
8 0.0050 ! | / |
E i 7
| P ‘ ‘ |
0.0025 | r | |
0.0000 | | ‘
T T 0 5 20 25 30 5
Cone. [ua/l ]
Calibration standards Hg
No Name Bty pos  Cone! Ints so RSD/%
gl
1 Ca-Zero (=) B¢ 0.000 H 0001423 0000027 1.946
A 0004275 0000307 7.188
2 CabStdl (=) #4 30,000 H: 0.01136 0.000036 0.325
A:0.03284 0.000360 1.084
Calibration function 2 4/02/2022 17:39 Calibration (Peak height)
Ints=ki+k2*conc
k1=0.001423 k2=0.000331 Recal, factor! —_
Slope 0.00033 Ints/{pg/L) R2-adjusted 1.0000
scl 1.00000 pg/L
Lowar limit O pgil Upper limit 330 poll
Detection limit - | Deter. limit:
'
enm3lunlugy
Mercur
4/02/2022 17:40 Page 55

wnm3luaiugy

Mercur

4/02/2022 1740 Page 415

00125 | | | | | |
g ' Pz
253.7 nm | [
00100 : |
iPaak height I J/ I
0,0075 | |
2 !
: P
= 0.0050 | i
0.0025 o ‘ ‘ |
| |
0.0000 | | | |
|
1 pT T

Conc. [ug/L ]

Measurements and events (sorted by time)

Hg With Enrichment / FBR / 30 pa/L_PM_4-02-22 4/02/2022 1715
[[+} Conec. Ints. BG 5D RSD%  Int. type Time
Cal-Zero 0.001398 PrH 17:18
0.001453 1721
0001418 17:23
DpgiL 0.001423 0.000027690 1.948 1723
Cal-Std1 0.009317 PrH 17:27
0.01103 17:28
001103 173
30.00pg/L 0.01045 00008877 B.445 173
Calibration Calibration funcfion: 01 7
Cal-Std1 001140 PkH 17.35
001133 1737
001135 17:38
v 30.00pg/L 001138 0.000036860 0.325 172
Calibration Calibration fungtion: 02 1738
Peak plots Hg
Cel-Fero AO2Z022 1718 Cal-S41 40202022 ‘.727 Cal-5id1 &R&Mﬁﬁ
0.0 0 U1I}: | 0.010
g0 008 2 0w 2 000
0.00 o000 o 0000 -
o i 3 oW 20 R [
Time [s] Time [s] Time [s]
'
tenm3lunIugu
Marcur
4/02/2022 16:08 Page 13
Mercur
Report file: CAWINAAS\TMP\2022\Result\Pro_009
Program version: 4790 Printed on: 4/02/2022 16:09
Recording started on 4/02/2022 15:55 GMT+7.0
Operator:
Laboratory:
Code:
Remarks:
Method parameters Hg
Method Without enrichment / FER 100 ng/L PM_5-6 Abs ceil
Created on 6/08/2021 Time 11:41
Frogram -
F Mercur Technique: Hg absorption
Line 253.7 nm
Lamp type Hg-LP
Integr. mode Peak height Integr. time |  S5%
PMT 242V [
AZ time 58 Peak smoocthing 1215
Delay Os
Working mode wio enrich, Systemn cleaning Acid
FBR technique off Wash time acid 158
Pump speed 4 Soaking time 20s
Sample load time 8s Gas load time 5 NLHK
Reaction time 12s
Waiting time AZ 158
Purge time1 S1s
QC parameters
QcC type Conc. check
QC check samp. 1 QC check samp. 2 —_
Cone. - Conc. —
Error limit - Error limit -
Rep. measurement off Reaction flag + continue
QC std.1 no. 1(100.00 ngfL) OC std.2 no, 1(100.00 ngfL}
QC std.1 limit + 50.00% QC std.2 fimit + 0.00%
QC std. act. flag + continue
Expect. blank abs, 0.0100+ 0.0100 Reaction flag + confinue
QC precision off
Reaction off
QC Recal.factor off

Mercur

lenm3lunIugy



4/02/2022 16:09 Page 213 4/02/2022 16.08 Page 33
Calibration settings
Calib, meth Standard cafib. Calibr, unit ngiL 0.00¢ | | |
No. standards 1 Conversion fac. 1000000 Hg [ | | [
Type of standards - Standard prep. Premixed 253.7 nm
Blank carrect, 0.003 | Peak height J—
Recalib. std. no. . /
Output unit pgiL Conversion fac. 1000 ‘E' 0.002 ‘ | / |
Calib. stat. Mean Meas. cycles 3 5 [
Blind cycles 1 £ ‘
Stack sol. 1 s Stock sol, 2 == 0001 | /
Stock sol, 3 o Stock sol. 4 - i 1
Type of cal. curve finear | Intercept calculated é/
Weighted cal. off Grubbs stat. off =
Check of cal. curve no outlier Lest £990 |- i T T
[ i Gl 75 10
Sample statistics Cone. [ngiL |
Stat, mode | Mean Meas. cycles 2
Canfid, level 95.4 % Bilnd cycles: 1 Measurements and events (sorted by time)
Grubbs stat. - Hg Without enrichment / FER 100 nglL PM_5-6 Abs cell A/02i2022  15:55
Calibration standards o Conc, Abs BG SD RSD%  Int. type  Time
Cal-Zero 0.000328 PkH 1558
State Conc./ 0.000264 16:00
No  Name Pos i Abs 5D RSD% 0.000203 16:02
7 Carze =) ¥ 0.00 0000265  0.000062 23.66 Onglt: a00n2es DABHORIAOL 2586 1692
A-0.003730  0.003049 B1.74 Cal-Std1 0.003488 PH 16:05
Z  Cal-stH = # 10000 | H:0.003620  0.000138 3821 0.003613 16:08
A 0054076 0.003571 6,780 0.003763 16:08
Calibration function 1 4/02/2022 16:08 Calibration (Peak height) omglls A eaeN i O A
Aba=K1+kd Calibration Calibration function: 01 16:08
s=k1+k2*conc
Peak plots
k1=0.000266 k2=0.000034 Recal. factor: - P "9
Slope 0.00003 Abs/{ng/L) | R2-adjusted 1.0000 Cal-Zera_4/02/2022 1556 Cak6u1 40212022 1605
sc0 1.00000 ngiL Charact. conc. 129.953 (ng/L)/M %I 0.0025 0.002 A
Lower fimit 0ngiL Upper limit 110. ngiL 3 | 3 [
Dataction limit e Deter. limit - |
0.0000_— 0.0000, 3
] 6 Z &
Time [s] Time [s]
' '
enm3lunlugy tenm3lunIugu
Mercur Marcur
G
SN

ELTE e EC-TEELTIS 17028
CALIBRAT|ON DOE1

Calibration Certificate

e HET.TISITIS 17028
CALIBRATION 0081

Calibration Report

Certificate No.: 2203120-001-01
Certificate No.: 2203120-001-01 Equipment: Eectranic Bsance Manutacturar:  METTLER TELEDD
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT €O, LTD. AT AO0L I Miton, g
Address: 3501 Udomsuk 41, Sukhumvit Rogd, Sarfal No.: 1120351010 10 No.: LAEWAS 0022552
Capacity; 3300 g
Bgchacts Pralianding, Bnglolc 10260 Date of Calibration: 1 June 2022 Page2of3
{ Condith Ariusnt Tes % 188 : 01 'C  Restvelumdtn 45 = L5 W
Page 1 0f 3 Place of Calibration: 10, Batarca Racm, UNITED ANALYST AND ENGINEERING DONSULTANT 0, L
Condition of Equipment: Gaod Codiion
Equipment: Electronic Balance Condition of This Results of Calibration:
1 Caliation Methad: NI Method W-MA-DOT  In-Hoose Metiod Bisod oo (MAS: L3t 14 < 2015
Manufacturer: METTLER TOLEDD #:Arloee Sy
Beference Standard ~ Model Serial No,  Callbrated By  Certificate No. Bus Date
. Staredat Weight Ciass E2 1-500mg BIOADGASS e MIIDI0205 § January 2053
Model: ABESBINAGT Starcla Weight Class &2 1-500g B30R0EEIS b M2an02s & Jamuary 2001
Instrument Mode! SerialNe,  Calibrated By Certificate No. Due Date
Serial No.: 1129361010 Tharmo-+hgr Moter FONFEAS0  WFLETH 010/13 ity Rebern GREA-I350 18 Febiny 2023
3. Thes certification = tracasbie to SLUNIT
1D No.: UAE WAS,002/2552 4, Ertified onky for i e alivated
5. This tesuit of ealbrabor was found accurate as shown on date and place of @Rton ank:
Order No.: 2203120 Calibration Results:
1. Repeatability of Reading:
Operation No.: 2203120-001
Nominal val [ g } Srandant Deviton of Reading Lel
100 4,000048
Date of Receipt: 1 June 2022 e s
Date of Calibration: 1 June 2022 2, Off-Center Error:
A mags of ] § was placed and moved to vanious pasition cn pan.
/ The salsnce resding abitsed = given in the table.
Calibrated by  mr.Taveesak seiles Approved by .'G)\ ol /6\0'\
Scientist [ Mr.Pheraphat Tuanjit | @ I &
; \
Manager, Division of Calibration Laboratory @ ‘(3 & )
Date of Tssue: 7 June 2022 Responsibio for the Technical Management Team b
O i}
The uncertainties ars for a P ity of ap 95% : 2 = . = =
This Certificate 15 issued = accordance with-the conditions of acoreditstion granted by the Thai Laboretory Accreditation Schema OO -l 1 T A 1 O 00 7 | Lo o
which has sssedsed the méssurement capability of the laboratony and its traceablity to récognized national standards and 10 the
units: of measurement realizad at the corresponding nationsl standards laboratory, This certificate: may noe be reproduced other | 40.9999 | 400056 | 400008 | 49.0000 | 49.0008 | HG.o%e RS
than in full except with the prior written approval of the National Feod Tratitute,
F-C5-008 Revision: (011 Datal 20-04-65 1 A F-C5-012 Revision: 011 Data: 20-04-65 1 1
SR Sstar AT S ChA M LS T s L e TS e s mmi ﬂm'l.lﬂ‘ﬂ LT A Y mﬂ?ﬁﬁ “muﬂﬂ_




NED.TISI-TIE 17028
CALISRATION 0081

Y
E: Ly
TECHNOLOGY PROMOTION ASSOCTATION [ THAILAND- JAPAN) W
CORPORATE SERVIUES 3 IPMENT CALIBRATION AND TESTING SERVITES t.i:‘./:‘\'\:;%
A PATTANAKARN ROAD SOU LH, SUANLUANG SUANLUANG BANGEOK 1025 b,
MEC-Ti T
TEL, (LTI  FAN. (ks CaLIBATIN S001

Calibration Report

Cert, No.: 22TMET2

Page.: 1 of 3
Certificate No.: 2203120-001-01 Certificate of Calibration
Manufactursr:  METTLER TOLEDO
Model; AS204-5/FACT Resohition: 00000 g
Serlal No.; 1129361010 10 Na: LAEWASINZ/ 552 Equipment : Incubater
Capacity: 20 g
Date of Calibration: 1 jore 307 Page3ol3 Manufacturer : Memmarl
Callbration Results:  (Continued)
Calibration Range;  0-200¢ Madel - PP 260
Calibration Adjustment: [rternal Calbration
3. Departure from Nominal Value: Serial No. : VE16.0068
1D No. : UAE. MIC 032/2558
Weming Value Starclert Valie husrige Repdrg Corfection Uncestaingy Coverage Faczar
L Lo | e L e - Submitted by : United Analyst and Enginesring Consultant Co.,Lid,
Unisad: £.00000 40000, L0000 000088 r] 3 Boi Udomauk 41, Buklumvit Road,
.0 000000 a0100 £.0000 OD000EE. im Bangchak, Phrakhanang,
0.05 08000 00495 oot 900085 | 1m0 Bangkok 10260
i G 10000 0.100G 00000 0000068 200 Lecation © Mecrotiolegy Laboratory {302)
o3 £ 3000 3000 0,000 2000068 160
0.5 050000 2500 0,800 Lo000RE Recelved Order : 3 May 2022
1 100080 e 1,001 000088 100 Calibration Date : 5 May 2022
. . = = e Ambient Temperature ; (282101 °C
: 00000 ki 18 0000088 .
Relative Humidity : (B0 +£30] %
5 500000 20000 14,0000 000005 200
a6 .5585H [ 10001 1000032 zo0 Calibrated by ; Freacha Hiahib
F-:] 19.9939 1% 5599 L] 0200094 100
5 45,0999) 43 s .08 (R i
bl 59,99989. 59,5958 10001 00001 L0 SRECEA o S_' o
rovad Sigratory
100 1000001 45,6998 8.0001 100017 2o [ §Poenitipps Tameyakil
130 143.99991 1489957 0.0002 100023 210 (/) Malee Butkruea
o 25000007 {99, 0098 20003 100230 20 { ) Suwlt Imjai
Issue Date 11 May 2022
il o i YpsIIARY MRHII Bich oammas stie ks kg & The Unéertainties ar for o 935

e supmidaisid e

< the i v

. T"'""‘Eﬁmﬁlﬂﬂ‘)UQﬂ

level of corfifahoa:of apgrosimatély 35 W,
End == ’ 5 E

Barrrivnn 1 i

F-CE-U13 Rewtunn: 01 Date: JMHM-05

&

Equipment : Incubatar Cart. No.: 22TMBT2 Equipment : Incubatar Cert. No.: 22ThET2
Condition As-Recelved :  Used ltem Page.: Zof 3 Condition As-Received : Used ltem Page.: 3of 3
Reference : 2205-00030C-3 Reference : 2205-D0030C-3
Procedura Used :- Result of Calibration :- {*) Without Adjustment
= ware using calibrati CP-OT0Z2 g 1o dirgct Function of UUC® : Temperaturs Source
meihad with Data Acquisition which. with i T Detecior | RTD ). Fresh air setting : Mot Availabla
The temperature scale used was based on IT5-80. Calibration | UUGC* uuct mp Temp Overall Coverage
LCondiion of this result b callration Point | Safting | Reading stability unfformity | Variation | Factor
1. m;:;amm;m Irmlrumenb"odel ot _— [ e (*c) (i {+'c) (e (*c) (e} &
‘netrument i Yiciol e, et 25.0 250 250 G021 018 033 0,50 2
1 ) Data Acquisition 349704 MY44067817 21LMI0 20 Jul 2022 6.0 36.0 6.0 0.077 D56 18 033 2
2. This cerificate is valid only to the item calibrated on date and place of calibration.
3 This is bl 1o the | i System of Unit, callhl_-atlnn I "G}
Result of Calibration s ( * ) Without Adjustmant Polnt Eeatin
Function of UUC* : Temperatira Source 1%5) 1 2 Ll o i L I a 9 (ret)
Eresh air setting : Not Available during calibrath 250 25:H1 25146 26127 25113 | 24868 | 24888 24.533 | 25.017 | 25.047
- Finished 6.0 35,637 35,238 36,130 36515 | 36928 36845 | 36630 36761 36.113
j./z 3 Temp. (°C ) 25 23 Average” : The average of 30 values in each position.
REL Humid, [ % ) 62 &7 Temperature stability : One-hall of the greatest it of d Bt 8Ny one sensor.
5 3 AC Supply { Woll | 221 221 Temy ¥ The diff o y urss &l any sersors and the messured
|§ b temperature at the reference lacation which are observed al the same. time or al as close an absarvation fime as
M & e § —— Raf, Std, passibie o the fé pattem ar homogs within ihe chamber Lnder steady-state conditions.
)' 2 1D No.: Cverall tThe D of the maxi ared mi g i i
= m;‘-‘:}n / 1 1E-:‘|_5RTE_>_—01 Uuec® :  Unit Undar Calibration
= 2 19-1ERTD-02 Note :  The reported uncarizinty of measurement was included stabilly and excluded uniformity |
w 3 19-16RTD-03 The :
2 e " neporled uncertainty of measurement was based on'a by & 1
Probe Installation Details : Dimension of Chamber : 4 19-16RTD-04 factor k, providing a level of conf of i 85 %,
B= 50 om D= 050 m 8 1-13RTDAR
b= 50 em Wa 060 m 6 21-15RTD-06 ol
c= 50 om H= 080 m T 19-15RTD-07
= 8 18-15RTD-08
Capagity 024w o [r!;f..J Erne

naslunugy, . wnaslumugy,



Sb EATTANAK ANK ROAD S0 |, STANLL
MBCTIETISIIIE

TEL, -Z71 720017 FA CALIBRATHIN b0

Cert. No.: 22TM&T

Certificate of Calibration PSS
Equipment : Incubatar
Manufacturer : Memmert
Model : IN 75
Serial No. : D317.0307
1D No. : UAE MIC.023/2561
Submitted by : United Anslyst and Engineering Consultant Ca, Lta,

3 Sof Udomauk 41, Sukhumyit Road,
Bangchak, Phrakhanong,

Bangkok 10260
Location : Microbictogy Laboratory (302)
Received Order : ¥ May 2022
Calibration Date : 3 May 2022
Amblent Temperature : (28210 )%
Relative Humidity - (50£30 )%
Calibratod by Preacha Hishib
Approved by : gl -

Appreved Signatary
{ 1 Pornitippa Tameyakul
|./ ) Males Butkrues
1) Suwit Imjai

Issue Date : 10 May 2022

The Uncertaintivs ure for u

]
< anensluaugy
Equipment ; Incubator Cert. No.: 22TMETH
Condition As-Received : Usad ltem Page.: 3of 3
Reference : 2205-00030C-2
Result of Callbration :- {* ) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Close
Callbration | UUC” uuc* Temy T Overall
Paint Setting | Reading stability unifarmity Variation Factor
L6 {'c) (*c) (£°C) (*c) {°c) (£°C) k
36.0 36.0 36.0 0,058 0.29 0.48 0.30 2
Calibration Temg ()
Point Pasition
() 1] 2 | 3 | & | 5 [ =& T [ 8 [ sqen
360 36.031 | 36.035 | 36008 | 36083 | 35621 | 35716 | 36618 | 35778 | 35798

Average® : The average of 30 values In each position,

Temperature stability : One-half of the greatest il i of P at any one sensor.
T i :Tha i i of d st any sensors and the measured
femperature at Ihe reference location which are observed at the same time or at as close an cbasrvalion fime as
poasible to d ine the: patlsm or ha =siby wilhirs th under steady-state conditions,
Overall Variation : Tha D of the maxi and minimum mes : L obzervation,

Uuc® i Unit Under Calibration
Mote @ The reported uncartainty of measurement was included stabifity and excluded uniformity |

The reported unceralnty of measurement was based on 8 standard uncertainty multiplied by a coverags
factor K, providing a lavel of confidence of approximatsly 85 %

-olo-

l.nmﬂu'mm ,

A

Equipment : Incubatar Cert. No.: 22TME?1
Condition As-Received :  Used liem Page.:2of3
Reference : 2205-00030C-2
Procedure Used :-

Calibration were using callbration p CP-OTD2 ing to dirsct
method with Data ition which with T Detector [ RTD ).

The ternperature scale used was based on (TS-20,

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

Instrumeant Model Serial No, Cert. No. Due Date
1) Data Acquisition 348704 MYS4D6TE1T 21LM10 20 Jul 2022
2. This certificale i valld only to the item calibrated on date and place of calibration,
3 This i Iz fr: ble to the | i Syslem af Unit
Result of Calibration :- {* ) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting | Close Environment during calibration
Beginning Finished
vl 3 24 23
55 58
o mg [AC Supply { Vot § 220 z21
H
Position : Daf. .
1D No.:
1 18-15RTD-01
2 18-15RTD-02
3| ie1sRID0S
Probe iInstallation Details: Dimension of Chamber - 4 18:15RTD-04
a= 50 em D= 08z m i 18-15RTD-05
he 50 am - 642 m & 21-15RTD-06
c= &0 om H= 056 m 7 18-15RTD07
Capasity = Go7E W B 19-15RTD-C8
9 (rel.) 18-15RTD-09

enenilumugy,

TECHNOLOGY FROMOTION ASSOUIATION (THAILAND-JAPAN)
CORFORATE SER EQUIFMENT CALTRRATION AND TESTING :
SM PATTANAK: LUANC BANGROR |

MEC TSI
CALBRATEN F008

Cert. Noi: 22TM5E3

* . . Page.: 10of 2
Certificate of Calibration
Equipment : Incubator
Manufacturer ; Memmert
Model : iPP 260
Sarial No. ¢ VB15.0187
1D No. : UAE MIC,003/2558
Submitted by | United Analyst and Enginesring Consultant Co. Ltd,
2 Saj Udomsuk 41, Sukhumvil Road,
Bangehak, Phrakhanong,
Bangkok 10260
Location @ Microbiolony Labaratory
Received Order : T April 2022
Calibraton Date ; T April 2022
Ambient Temperature : {26210 )°C
Relative Humidity : (50230 )%
Calibrated by : Prawit Sodevitchit
Approved by : M :
Approved Sgnatory
{ }Pominippa Tameyakul
(<) Matse Butkruea
() Suwit Imjai
Issue Date ; 18 April B2
]
nmslunuqu

A 040248



(@

Equipmant : Incubator Cert. No.: 22TMEE3 Equipment : Incubstar Cert. No.: 22TMEE3
Condition As-Received :  Used item Page.: 2 of 3 Condition As-Received : Usad Hem Page.: 3ol 3
Reference : 2204-00180C-1 Reference : 22040016051
Procedure Used :- Result of Calibration :- {*} Without Adjusimeni
Calibration were using 1 CP-OTh2 o to direct Function of UUC* ; Temparature Source
method with Data ition which with i Ti Detector { RTD ). Fresh air setting : Closa
The femperature scale used was based on |T5-90. Calibration | Uuc® uuct T Temp Owverall Coverage
Cendition of this mnlll of calibration Point Setting Reading stability uniformity \ariation Unzartainty F
g :::um:r:ﬂmndam 'HE'IU'“BHI--MQ“I Serial No. Cert. No Due Date L2 L2 Lo {20} ) L Lee) y
= = A = 35.0 35.0 35.0 012 0.53 are 030 2
1 ) Data Acquisition 34970A MYR40GTETT 21LMm0 20 Jul 2022
2, This carlificate s valid only 1o the item caliorated on date and piace of calibration Menaured (e
3. This cerlification is traceabia lo the International System of Unit, Lot Pasities
Result of Callbration == | * ) Without Adjustmant Le) e I i (e e M o ()
Function of UUC* : Temparsiure Source 5.0 35170 | 35167 | 34938 | 3da44 | 3e@ie | 34854 | 34584 | savag | s4vm0
Frash air setting : Close nent during callbrat| Average® : The average of 30 values in each position.
Beginning Finished Temperature stability : One-half of the greatest I differance of at any one sensor,
_{'.i il Tamp. { °C) 26 B T 1 The max of al any sensors and the measurad
REL.Humid. { % ) 4] B2 tamparature at the reference |ocafion which are observed al the same fime or al as closa an observation fime as
2 2 AC Supply Vol ) 220 220 possible to tha pattem or f y within ihe chamber under steady-state candilions.
iy Overall : The: Diff of the maxi and mi i absarvation.
" Position: | RekSt. uue* : Unit Under Calibration
. 1B No.: Nate : The reporied unoertsinty of measwement was included stabiity and excluded uniformity
1_ 15!*.‘.'.'5.".’.“_11. The reparted uncerizinty of messurement was based on & standard uncertanty multiplied by & coverage
. ISR faclor K, previding a leval of of apni ¥ 955, '
3 15RTD2/13
Probe Installation Detalls : Dimension of Chamber ; g 1aRiD4 -allo-
4t EBS o % 65 m 5 1SRTD215
Ne:  EE A s [ 15RTD2/16
o= W0 - 080 m 7 1SRTDEAT
Coprdly= 026 8 15RTD2/18
g (ref) 15RY D218
gl Mal, .
v ]
enslueugy wneiluemugu

a 1104310 a 1104309

CORPORATE BERVICES 3 E
AT PATTANARKARN ROAL

TEL 0717037 FAX; 0-3710-0484 Equipment ; Water Bath Cert. No:: 22TM333
Condition As-Received :  Used tem Page.: 2ot 3
Reference : 2202-044400C-3
Procedure Used -
i i i Gt No'f 22THioa3 Calibration were eonducted using In-house lon o Jurer CE-OTOM fing fo direat
Certificate of Calibration Bagas 1.ata measurement mathad with Data Acquisition which d with Inclustrial Platinum R
Tharmaomater { IPRT ).
The temperalure scale used was based on ITS-80,
Condition of this result of calibration
Equipment : Waler Bath 1. Reference standard instrument:-
Instrument Model Serial No. Cert. No: Due Date
Manufacturer : Memmert 1 } Data Acquisition 345704 WY 4ADETRIT 2ALM10 20 Jul 2022
2, This cerificata is valid only to the item calibrated on date and place of calibeation
Midel ; W 3. This cerlification ks traceable o the Intemational Systm of Uit
Result of Calibration :- () Without Adjustment
Serial No. : L4186, 0806 Function of UUC® : Temperalure Sourca
1D No. : UAE MIC.002/2560 AC Voltage Supply
("G) { %RH. ) { Wolt )
Submitted by ; United Anatyst and Engmeering Gonsultant Go. Lid. Buginning of Calibration 21 o 229
3 Boi-Udomsuk 41, Sukhumvit Road, Finished of Calibrati 22 5 230
Bangchak, Phrakhanaong, - el Std.
Banghkok 10260 Pasition | 1B No.:
Location : Micrabiology Laboratary 1 TORC143
Raceived Order : 17 Febiruary 2022 K 2B o - ] 2 TORGC144
Calibration Dato : 17 February 2022 Ny 1 3 TORC 145
Ambient Temperature ; (26810 3°C AN < LA * TORC 146
Relative Humidity : (50430 )% Bt TORC147
Calibrated by : Suwhl Imjai Front
Approved by : M .

Approved Signatary
[/J Pomihippa Tamieyaikul
(* | Males Bulkruea

fssue Date : 22 February 2022
The Uneertainties are For o confidence probiability of spprosimately 955

“anaslumuan tanans lifauan



CORPORATE SERVICES & EQUIFMENT CALIBRA THN AND TESTE

Equipment : Water Bath Cert, No.: 22TM333 SFATTARARSRERTTAR 5 "“; i Apiadietal e ]
Condition As-Received : Usad ltem Page.: 3 of 3 i pellinis Sty
2202-04440C-3
() Whhout Adjustment Cert. No.: 22TM324
§ Temperaiure Source . " . Page.: 1 of 3
Calibration|  UUG" | UUG" 5 &3] Certificate of Calibration
point Setting Position
{*G) o] {5 1 | 2 | 3 [ 4 [ siref}
445 #4.5 44.5 44498 | 44481 | 44482 | 44518 | 44534 Equipment ; Water Bath
Calibration |, icormity | Stability Uncertalnty Savarage Manufacturer Mammert
point Factar
(e e) (£'C) (£°C) k Model : WNE 14
44,5 0.13 0.057 015 2
Average" | The average of 30 values in each position. Serlal No. : L416.0612
e y : The i of at any sensors and the measurad temperature ’ i
al the reference location which are observed at the same time or 8t as ciose an obsarvation lime as possible 18 Wa:s UAEMIC 00312560
to ine the P pattarn ar within the chamber under steady-state conditions. ¥ 3
Stability : Ono-half of tha graatest difi of " AL Sy ps prabe. Submitted by : United Analyst and Engineering Consdliant Co. Lid.
ULG* : Unit Undar Caiibeation 3 Soi Udomsui 43, Sukhumvit Road,
Note @ The reported uncartainty of measuremant was included stability and excladed uniformity. Bangehak, Phrakharang,
Bangkak 10260
The reported uncertainty of measurement was based on & slandard uncertainty multipied by a Location © Microbiology Labaratry
factar k, p g a level of canfid of approximately 95 %
Received Order ; 17 February 2022
-albe- Callbration Date : 17 Fubruary 2022
Amblent Tamperature : [28+10)°C
Relative Humidity ; (5030 ) %
Calibrated by 1 Suwit Imijai
Approved by © % ¥
Approved Sgnatary
{ ) Pomihippa Tamayakul
() Malan Butkruea
Issue Date : 22 February 2022
The Lincertuinties are for o
Lanans laapuas
@nasluaiunm
A DO3EOY5
Equipment : Water Bath Cert. No.: 22TM334 Equipment ; Water Bain Cert. No.: 22TM334
Condition As-Recelved :  Usad ltam Page.; 2 of 3 Condition As-Received : Used Ifzm Page:: 3 of 3
Reference : Z202-04440C-4 Reference : 2202-0444004
Procedure Used :- Result of Calibration .- { * ) Without Adjustmant
Calibration were conducted using In-house calibration procedure CP-OT04 according to direct Function of UUC* ; Temperalure Source
nt method with Data isitil hich ¢ ith ial Piati
TIEESLrEme Wi Acquisition wl witl tinm Tatibration ue g = )
Thermomieter { iIPRT ), int Settin Posi
The temperature scale-used was based on |TS-80, p?c" c g P 3 2 A
Condition of this result of calibration :“ 53 [44 SJ { 5] | [ 3 | 4 [ Bty
TG : ! 44 44572 | 44514 | 44507 | 44530 | 44m6s
Instrument Model Serial No. Cert. No. Due Date Calibration Coverage
S e ifie
1) Data Acquisition 34970A MY44087817 21LM10 20 Ju 2002 ot | oty | Sebiny Uncanaiaty Facior
2. Thig certificate Is valid only fo the item calibrated on date and place of calibration. [*c) {*C) [£°C]) %y k
3 This ] o tha £ System of Unit. 44.5 010 0062 0.15 2
Result of Calibration :- 1) Without Adjustiment
] Average® ;: The avarage of 30 values In each posltion
Function of UUC* : T rature Source ;
Smee Uniformity : The maximum diffarerce of measured temperatures at any sansors and the measurad temperatura
Envl | AC Voltage Supply al Ihe refarence location which are observed al the same lime o al @3 close an obsarvation time as possible
{°c) { BRH, ) { Volt } to the el pattam or homegenaity within the chamber under sieady-stale canditions.
Beginning of Calibration 21 BS 229 ‘Stability : Ona-half of the greatest { flerence of : at any ong probe.
Finished of 22 57 230 UUC* @ Unil Under Calibration
e Note : The reported uncertainty of messurement was included stability and excluded unifesmity
Easition; 1D No.: The reported uncertainty of measurement was based an & standard uncerainty multipied by a
4 TORC143 ge factor k, pr g @ leve of confi of apn 85 %
Sl Rt 2 TORC 144
Siref) ey
4 3 - 3 TORC145 o=
i SeiFos 4 T0RC146
S(rat) TORCA47
Front

anasluauan wnasluauan
a 10886055 a 1096054



CORPORA

The Uncertatnties are for o confidonoe probahili

TECHNOLOGY FROMOTION ASSOCIATION (THAILAND-JAPAN)

ERVICES ¥ EQUIPMENT CALIRRATION AND TESTING SERVICES

IAL SO0 1K, SUANLLUANG SLAS

FAX 037

LA BANCIKOK 10250
ol

Certificate of Calibration

Equipment :
Manufacturer ;
Model :

Serial No. :

ID No. :

Submitted by :

Location :

Received Order :
Calibration Date :

Ambient Tomperature :

Retative Humidity :

Calibrated by :

Approved by ©

Water Bath

Memmert

WHE 14

L414,1407

UAE. MIC 006/2558

Wac-Tm a1z
CALISRATIGN Datn

Cart. No.: 2ZZTM565
Page.: 1ol 3

United Analyst and Enginearing Consultant Ca.,Ltd
3 B Udomsuk 41, Suknumyit Road,

Bangchak, Phrakhanong,
Bangkok 10280
Microbiology Leborstory

7 April 2022
7 April 2022
(26£10)'C
(60 £30 ) %

Prawil Sodavitchit

Wl -

{ ) Pomfhippa Tameyakul

(/) Mates Butkruss
{ ) Suwit Imjai

Issue Date :

Appraved Signatary

18 April 2022

Equipment :

Condition As-Recelved :
Reference :

Result of Calibration :-

Water Bath
Usad Item
F204-00160C-4

{ ") Without Adjustment

[ upproximately

lénm_sizimuqu

Cert. No.: 22TM565

Page.: 3of 3

Function of UUC* : Temperature Sourca
Calibration uuct uue Average* Standard Reading [ C |
point Setting Reading Position
(c) (e ('c) P& ] 2 4 [ sqref)
445 445 445 44424 | 44408 | a8 44470 | 44.581
Calibration x N Coverage
Unifo: Stabili Uncartai
paint niformity ty ety Factor
ey (c) (£°C}) (£°C) k
445 022 0.039 0.15 2

Avarage® : The averaga of 30 values in each posifian.

L « The maxi

af

a5 at any sansors and the measured temparature

&l tha refersnce location which are observed at the sama tima or at as close an obsarvation time as possible
1o determing the temperature pattem or homogeneity within the chamber under steady-state conditions.

Stability : One-haif of th

of 4

& greatest

uuc ;- Unit Under Calibration
Note : The reperted uncertainty of measuremen! was included stabilily and excluded uniformity,

st any one probe.

The reparted uncariainty of measurement was based an a standard uncertainty mulliplied by a
coverage factor k, providing & level of confidence of approximately 95 %,

-ollo-

l.nm':‘lu'mum :

Equipment : Walter Bath
Condition As-Recelved :  Usad Item
Reference : F204-0071B0C-4

Procedure Used :-

Calibration were conducted using In-house calibration procedure CP-OTO4 according 1o direct
measuremant method with Data Acquisition which connected with Industrial Platinum Resistance

Thermametar { IFRT ),

The tamperatuse scale used was based on IT5-90.
Condition of this result of calibration
1. Reference standard instrument:-

Instrument Maodel Serial No. Cert. No.
1) Data Acquisition 348700, MY44087817 21LM1D

2. This certificate is valid only ta the ilem calibrated on date ard place of callbration,
3. This ion is 1o tha | System of Linit

Result of Callbration :- {* ) Without Adjustment

Function of UUC" : Tamperature Source

Due Date
20 Jul 2022

Environmentsl AC Voltage Supply
['c} [ %A ) { Valt )
Beginning of Calibration 26 a2 220
Finished of Calibrati 26 65 220
Raf. Std.
Position : 1D Mo.:
1 TORG143
F s 2 TORGA44
Slrst.) o 3 TO0RC145
L. M| . F0RCA4E
S{ref) TORC147
Froni

tanmﬂu'mﬂhu ;

Calibration Certificate 1D
TH20S8-080-0407 22-ACC-TH

Mattior-Toledo (Thalland] Lsd,
844 - B35 Lasale Ad, Bangna Ta Sub-District
Bangna Désirics, Bangkok 10260

+i6 3723 1382

MT-TH. SerdceSunporti@ims cam

Accuracy Calibration Certificate

METTLER TOLEDO

NGO-TI-TI8 1108
CALIDRATIN DPBT

Customer
Compary: Unitet Anivat 00 Ergresenng Congullent S Ll
Addrasa: 3 So Udom Buk 4 1. Sikhamii ., Barg Chax
City: Phita Khanog Conbct: Suwat Shatnok
Zip | Postal: 10760
Sate | Provins; Bangho
Order Numier: I
LRITE,
SRR A
Walghinu Davica
Manufsclurer: Wil Tokede Instramest Typa: Welghirg Insifumeat
Modat: Abset Numbar: UAE MIG.008/7553
Sertal No.: Taminal Modal: N
Building: e Tenmial Sarii No: A
Floar: L Terira Assst bo.: Hify
Raom:

Calbmton Guidelina:
METTLER TOLEDO Work Instrucion:

EURAMET og-18 v. 4.0 (1170157
CPWORET0

This calibration cerificatn conmtaing maasUraments far &s Faund coRtsaton. Ho.As Lall csibetion was perdanmed beceuse fhe cevis

was niol mindifiess atter As Found cailsration. Therefor, resuts tar As Lol caresonnd 10 A% Fousd

The Bensitivilyipan of e wiighing tairiment was sojusted befons cibralion wih @ ouilkin segal

In accardance with ELRAMET og-16 (112015], thi tnst loarls weie selbcied (o reflsct e spanto dsi of the weighng deves ar o

accommadate spesfic calbiration coritions.

A Found Slwrl: 228°C Enut 2 c Start: 459 % Enn: 58.3 %
As Found Calioration Dits: (it apraas Caliinor: S
L
s Laft Callomtion Date: TR !
e Dute: B Apr-2127 Sirawil Thamehan
Appioved Signatony:

m

B aspakom Tasssnachamsbnd
O Sant Jitniyam
O Suraohnt Sukin

Sctusn wrmen 1733228

g Varmion: 21511 e
Eorm tsrtme 00

s o e ibueg Calltn ey

' tnm'ﬂu'm'uqu

Fage 118



Galtaten Crtits 10 METTLER TOLEDO

THEDS-1S6040722A0CTH

sl METTLER TOLEDO Service

THZOSE-D96-040772-ACC-TH

Error of indi
Measurement Results
e s Found
ility
1 £.000 g ! 000 g 1 mg 2
Tast Load: 200 g
2 asang 0 oo g 1.2 mg 2
As Found
I T T : v o i i .
t 200,001 g Wid As Lalt I (Teal Pt
abd 4 50,000 g 10009 ninag 1Ldmy 2
2 200,001 Nia
3 ety 2 Ty L @t 5 100,000 g 100000 g nioy 14 my 2
k 200001 g A 3 B 150,000 g 150000 g 0400g 1.5 myg ?
4 200,001 Hiss |
B 7 2000009 200001 g nmtg 15 mg 2
5 200,001 N 2d
sl 2o B 100,001 4 300.001 4 B g 20 myg 2
i 200.000 Nik ! ) :
s i i ] 00,001 00001 ¢ oy 25my 2
7 200.001 Nk +
1 L 10 SO0.001 4 500,002 4 2.8 z
] 200:001 t
a " 600.001 g BO0LODY g Tamy 2
a 200000 g
1 200001 5
" ‘ As Found
Slandari
Cvation 00004 g NiA ,
* A Len
- S - e Foox avgpronvais g ably of e graphecs

THECIT 11 the gimp represents e madaniy ol e angsntscasl i which e

wap parEme ¥ ncramsing mesasur=ment piis

A SN AN TR
e 1 7eim e not daplayed.

5 s graph sew Busid sppn (hu sl i e e Sieescem

Ermr of indcaban [mal
|
|
|
|
i
|

1 20000 LY
E ] 1d Csimmtin Fointu )
2 00,001 g i
] 200,002 g Rid { uncanginty stied Is the sxpandid unosranly o) calinalion misred Gy muliphing e standeed cornbned wicerarity by ihe
4 Lol g N covanage fasfor i - which san b tayger iian 2 sccoidng o ELRMMET cg-14, The value of e measirad b witnir ih et rarge

f 200,000 g iR od oof vatues with & prabatslity of sppodmaisly B%

A The-user |3 rEICARICIN 10T METFEING ErYFONmEenial ConguRins s NE sngs ot B warnn N5Iumen wian § wis caemis

Maximum "
i nomg Hin A
The "o i tha g the neadungity of tha rang I whicn
The fesl win pertonmed.
Hoflaurn Ve 1 LB € wrTLEE TR Page2 015 Sabarn ermn | 1120 aunr roo Pagedof5

Rt Ve 148

A\
s by 1 s S e s e e e
Fai s 1LY s — g e ; W i g b

~anmslamug

Galibiation Gartifcats (0 METTLER TOLEDO “ervice

TH2058-098-040722-ACC-TH

Calibration Certificate |D Yo
Evsbosiyisan BN METTLER TOLEDO Ser

Test i M 4 y of the ighing n Use
Al weights used for metralogical testing ane traceable to natonal o Inemational standards. The weights. weee cafibraled and cartitied by Siated is the expanded uncertainty with k=2 in use, The formula shdll ba used for the astmation of theuncertarty undar conuderstan af
an acoredited calibrabon Gabaratary, the srroms af mdicalion, Tha value A rapresen|s the ned lead indicaion in eyt of meagura of tha devcs.

Weight et 1: OIML F1

Temperature coeffcen for e svaluation of 1Ne MEBBUTEMENT UNCETENTY I 4RE 3010t
it Sat 5t Jato of ssua -ul-2021 "
bk dilcidar o] Lol Lt nad Tampersture rage pn sAe for the evaliabion of the measuremens womisily b e 1
Confcsie Numbar CCM-0137-21-C Cattratian Due Date: OF-Ait-2072
Linaarization of Uncerainty Equation
Weight Sat 2; QIML EZ
Weight Set No.. WSSO Diatn of 55080 23Feb-2022
Coitificate Numbar C208581631 Caitragion Due Date: 1 g 6209 = 1.2 mg = 0066 myig - R
Therma Hygromets: T aptimae the statiity of the Snesrization, besies of the ero loat ofily incressing messureee pokie wih o 18 ed of 5% of s
magsLTETant FEnga or laFger 18 taken 1o 1ha calculason of fha reer oyiEtian
Equpment No. INtET Date of lasue: V4-dun-2021
Certificate Murnber 123 Catibrancn Due Daty: O1=Jun-267d Absalute and Rsitiv L for
Remarks n082g 12mq 15% N A
0.20% ,- itk
FACT agjustmant funcsanalty sctivated 0.620g 12mg 0,205 WA L
42009 1amg 1o21% KA RTCY

Equipment eondnon Gaod a2.000 24 (B0 KA
] 24y ]
e ealibration scoording to customers pracedure E20.000 g 13mg Lo N

Calibration mata not decits by calioiaton barnsiony

End of Accredited Saction
Tha informaton beltw @nd any stischments (o this calibration carificate ane not part of the acoredtied caliration. -
7 |
=
£ |
E
¥
2
2 |
2
Wigfring Fange (5] Frauting [y}
Az Found Az Lad
Eoftwers Veemon | 1038 SWETTLER ToLEDG Paged ot Boftwars Vrmon: ¢ THG.7 ARETTLEN TELEba Pagn ficf 9
Flacent Uarszrs: 298,13 T iy o Thia » ety e

e et o g e i ""[gnmﬂuﬂququ A e A 'i'anms‘lumuqu



TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE. VI L BQUIPMENT CALIBRATION AND TES ElVICES
A344 PATTANAKARN RUAD SO 1H, SUAKLLANG, SUANLLUANCG BANGEOR 1025

TEL. 02717300

NAT-TEITIRITIZS
T CALINATION Q82K

Cert. Mo.: 22TM1121
Page: 1ol 3

Certificate of Calibration

Equipment : Autpelave

Manufacturer : ALP

Model : CL-40L

Serial No. : BOTZ98

ID No. : UAE.MIC.019/2560

Submitted by : United Anatyst and Engineering Consultant Co. L.

3 Sol Udomsuk 47, Sukhumvit Road,
Bangchak, Phrakhanong,

Banghck 10260
Location : 301 Room
Received Order : 11 duly 2022
Callbration Date : 11 dufy 2022
Ambient Temperature ; (26 +10)C
Relative Humidity : (50230 %
Calibrated by ; Praocha Hiahis

Approved by - mﬂlu v

Appeoved Signatory

[/J Pomihmppa  Tamayakul
{4 ) Malze Bulkruea

() Suwil imjal
Issue Date © 18 July 2022
The Uneertaingies are for o confid bty of appr Iy 95%

Equipment : Autoclave Cert. No.: 22TM1121
Condition As-Received : Usad ltsm Page.: 3 of 3
Refarence : 2207-02450C-7
Result of Calibration ©=  { * ) Without Adjustment
o, i Set: T = 15 ‘C
period = 15 minute:
uuct uuec* Average" Pressure || Coverage
Setting ing itior a i i . Factar
(e ey 'c) (£°C)| (MPa) | (2'C) L
1 116.523
118 116 2 116.568 014 .08 080 2
3 116.440
o] Set : Temp = {21 'C
i period= 30 minule
5 = -
s‘:z:‘; e i Avsage o | StEblity t‘u’_‘": Uncertainty c::::f“
["C) 1"C) (°C) [(£'G) | { MPa) [£°C) K
1 122.503
122 122 2 122,637 018 012 0.91 2
3 122,558

Average® : The average of 30 values In each position

Stability : One-half of tha graatast i of

Al ANy one probe

WUC* © Linit Under: Calibration

Note ©

The reported uncertainty of measurament was Includad stability and excluded uniformity

The repocted uncertalnty of measurement was based on a standard uncertainty mulfiplied by a

e factor K, g 8 level of conflid ol dpproxi 85 %

-olo-

@naslaumusal..

Equipment - Autaciave Cert. No.: 22TM1121
Condition As-Received : Used ltam Page.: 2 of 3
Reforence : 2070245007
Procedure Used -

ol were using in-h cafibration p CP-OT03 accarding 1o direst

measurament mathod with Diata Acquisiion which connected with Tharmecouple Type T

Tha temparature scale used was based on IT5-90,
Condition of this resull of calibration
1. Reference standard Instrument;-

Instrument Modal Serial No, Cert. No: Due Date

1) Data Acguisition 349708 MY440E0450 22LMAG 28 Mar 2023
2. This certificate is valid anly to. the ilem calibrated on date and place of cafibranon,
3, This certi s ble to the | System of Unit.
4, This result of calibration covers fox the i of goods and material which
could be infected with organisms categonzed as Hazard Goup 1, 2 and 3°*
(** = Categorl of g to hazard and catagarias of confalnment, second edition, 1990°)
It does not cover autoclaves for use with matarial infact with organisms in Hezard Group 4, for which

I and il of infected is i 1o'be

This resuli of calibration does net apply to-sterlizers or disnfectors-used for medical, dental, pharmaceatcal
ar velarinary purposes which ans dirsctry cancermed with patient care. or theas waed for fabrics sulsected to
slenlization whieh are required to be dry at the end of oycle
Result of Calibration - ( * ) Withoul Adjustment
Function of UUC*® © Temperature Source

Envir
P i AT {%€) | (%RH| (Vo)
[Beginning of Calibration 28 4aa 220
Finished of | az 48 220
o . Ref. Std.
Position Description [
1= Center of chambar 22-14TC-01
2= |Tempemiure sensor 22T4TC-02
3= |Exhaust port 22-14TC-03

enmslausugy, .

DQE Servicek Co, Ll
PAE ¢\ icas 125 LatparWanghin 55, Ladpeus- Wanghin e, Ladpre, Ladpros, Rangkok 10730
Phane | +66(012 538 2054, Eimall | dgeserviossinfofpmail con Wi T
CERTIFICATE OF CALIBRATION
Certificate No, 1 SP22-007 Page 1 of5
Customer :  United Analyst and Engineering Consultant Co., Ltd, (Head Office)
Address: 3 Soi Udonsuk 41, Sukhumvit Road, Bangehak, Phrakbinong,
Bangkok 10260
Location of calibration:  Laboratory 315
Equip 1 UV-Vis Spectropl
Manufacturer :  Hitachi
Model : U-1900
Serial No.:  2021-064
1D No. ¢ UAE.WAS.006:2552
Received Date: 20 Janary 2022
Calibration Date: 20 January 2022
Issue Date : 24 January 2022
Condition Instrument : ~ Good
Calibrated by : Ul o Approved by : ) 3,—3'.,‘
M Taeawt iftidach 1 (M Chonthicha Samgngem )
Techeical Manages Craallty Manager
The ealbradon resdi ; " :
p— s o o b o - il o the pric of the DOE Services Co Lud

PM-T06-02 01 L3

nmslunug



DQE Services Co, Lk
DQE Services 32 5ol Ladpmo-Wanghin 35, Ladprao-Waaghin Rd, Ladprss, Ladprso, Banghok 10230

Phane ; +66 (0)2 538 2054, Ermuil : dgerervicesinfo(@zmail com i

REPORT OF CALIBRATION
Certificate No. :  SP22-007 Page 2of5
Environment Condition: Ambient Temperature 25 + 3 .C
Relative humidity 55+ 20 %RH

Calibration method : In-house method CP-01 Based on ASTM E275-08
Certified Reference Materials @

Material Serinl No, Cerificale No. Due date
Absobance Standard set 25760 95935 22 October 2023
Absobance Stmdard set 25757 G5929 22 October 2023
Wavelength Smadand sl 25806 85916 22 Detober 2023
Wavelength Standard set 25758 45915 22 Ociober 2023

Traceability This cenification is bl 1o the | I System of Unit maintained at National -
Institute of Standards and Technology (NIST) through Starna Scientific Limited
Spectral Band Widthof UUC ;40 nm,
Scan Speed of UUC : 200 nm/min
Sean Interval of UUC: DL om,
Resolution of UUC;  Ph i 0001 Abs,
Wavelength 0.1 nm,

FM-E RO (11 12020

enm3lunlugy
DQE Services Co Lud,
DQE RSO 32 Sof Ladptac-Wanghis 55, Ladfras-Wasghin Rd., Ladpro, Ladpra, Rangkak 10234 A ¥
Phone  +66 {011 538 2054, Email : dogserviopsinfogigmail.com meTmne s
REPORT OF CALIBRATION
Certificute No. : SP22-007 Page 4 of 5

Photometric Accuracy :

Wavelength CRMs Vulues UUC Reading Correction Uncertainty Coverage factor

{mm.} {Abs) {Abs) {Abs) (Abs) k

i 00000 0.000 0.0000 0.0050 200

0.7478 01,746 0.0018 0.0057 200

0.0000 0000 0.0000 0.0050 200

= (0.8686 0.861 0.0076 00059 2.00

i 00000 0.000 (00N 0.0050 2.00

0.26012 0.291 0.0002 0.0051 2.00

0.0000 0.000 0.0000 0.0050 200

=0 06448 0.638 0.0068 0.0055 2.00

ENCTORO2 0T 1112021

wnm3lualugy

DQE Services Co_Lid.
DQE Services 32 Sei Lagdprao-Wunghin 55, Ladproc-Wanghin Bd,, Ladprsa, Ladgrae, Banghkak 10230 r
Phone - +66 (012 538 2054, Email : dgeserviceslnfo@gmail com s
REPORT OF CALIBRATION
Certificate No.  SP22-007 Page 3of3
Calibration Results : Without adjustment
Photometric Accuracy :
‘Wavelength CRMs Values | UUC Reading Correction Uneertainty Coverage factor
(nm.) (Abs) (Abs) (Abs) (b i
0.0000 (000 (L0000 0.0028 200
05787 0.577 00017 00031 2,00
o 10440 1050 00010 0.0029 2.00
21900 2183 00070 (L0080 200
0.0000 0000 0.0000 00028 2,00
L3607 0.564 0.0007 0.0034 200
" 1.0247 1.023 0.0017 0.0035 2.00
21229 11R 0.004% 0.0079 200
(LOG00 (.00 0.0000 0.0028 200
U.5236 0521 0.0a26 (.0030 200
e (L9634 0.963 0004 0.0029 200
1.9763 1874 00023 (.70 200
00000 03,000 0.0000 .0028 2.00
0.5191 0518 [IEvI R 0.04131 200
ol 1.0003 1.000 0.0003 00033 200
19987 1.995 0,0027 0.0084 200
00000 D000 0.00KK6) 00028 200
550 0.5523 0.552 00083 0.0030 2,00
1.0809 1.082 =0.0011 0.0030 2.00
2.0391 2.033 00061 0.0079% 2,00
(.00 0.000 0.0000 00028 200
635 0.5601 .562 -0,0019 00031 2.00
10512 1.052 00008 0.0030 200
1.9294 1.925 00044 0.0079 200

PR RO 17120

'
tenm3lunIugu
DQE Services Co.Lul
DQE Caraiona 32 Sai Ladgrao-Wanghin 55, Ladpmo-Wanghin Rd., Ladpro, Laidpmo, Baghak 10230 0 :
Phane | +66 112 518 2054, Email : dgeservicesinfoifgmall.com e o
REPORT OF CALIBRATION
Certificate No. | SP22-007 Page Sof3
Wavelength Accuracy :
CRMs Values | UUC Reading Correction Uncertainty Coverage lactor
| (nm.) (mrwi.} {nm.) {nm.) k
241.54 240.8 0,74 AT 200
279.40 2785 0.90 0.18 2.00
18870 288,00 .70 [RE ] .00
34 3335 072 0.18 2.0
361.26 360.5 .76 0.1% 200
41548 418.0 0.48 .18 200
446,70 4460 0.70 (413 200
45120 4530 0.20 018 2.00
460.06 4595 055 018 2,00
536,90 536.0 0,940 18 2.00
637.94 6372 074 18 2.00
440,74 4400 0.74 0.8 2.00
47222 4716 0.62 018 2.00
513,70 51340 0,70 .18 200
518.72 5280 072 0.18 2.00
$74.60 ST38 0.80 015 200
58548 SR46 0.88 0620 2.00
684.63 6840 0.63 018 200
740.27 Ti9.8 0.47 020 2400
74328 T4TA 0.48 018 200
BO7.16 B4 076 018 200
£79.70 2783 .90 018 200

Remark | < UUC = Unit Under Calimmion

~ A= Mot Avaizble

“ T resull expaaied urenan Ul shied o e Jant smartamty ipBed Ty the covempe sk,

whith for 1 distritath o a o I8t

* Indiest=s nen TIS] secradised
- End of Cenificate -

ENT-02 R 1713020

lenm3lunIugy



DQE Services Co. L1d,

DQE Services 12So Latprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladpeso, Bangkok 10230

Phone : +66 (0)2 38 2054, Email : dgeservicesinfol@ gmil.com

CERTIFICATE OF CALIBRATION

Certificate No. ¢ SP22-016 Page 10of3
Customer :  United Analyst and Engineering Consultant Co,,Ltd, {(Head Office)

Address: 3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakl

Bangkok 10260

Location of ealibration :  Laboratory 315

Equi, t o UV-Vis Sp hotomater

Manufacturer 1 Agilent Technologies

Modei : Cary 60

Serial No.:  MY15410009

ID No. : N/A

Received Date : 23 Muay 2022

Calibration Date : 23 Miy 2022

Tssue Date ;26 May 2022

Condition Instrument :  Good

Calibrated by : I Lq ga’ Approved by : WA 5., ‘3’1
{ M. Tonnvut Rittidach | { Ma. Chonthicha Sangngemn )
Technical Manager Cruality Mamager

T calibration result bs uppbied caly 0 the sbove calibrate) ii=m snd was find woeunile s shown an date sed place of califiration only.

Th inetsasmmmet capsbilicy of the laborasary and ¥ 0 unle o measuretshent realized at the corresponding

naticcal vendusd Isborwiory, Thigeriicess may ot b repeaduced oher tha i full excepi wil éhepeioe e pproval i he DXOEBervices €0y, Lil,

{

Fu-708-02 RO 11112021

DGE Services Co., Lid.
DQE Services 2 Soi Ladprso-Wanghin 55, Ladprao-Waaghin Rd., Ladpmo, Ladprag, Bangiok 10230 s& =
Phons : +66 (02 538 2034, Email : dgeservicssinfoi@mnil.cam ey
REPORT OF CALIBRATION
Certificate No, :  SP22-016 Page 2of 5
Environment Condition : Ambient Temperature 25 £5 e
Relative humidity 55 £20 %RH
Calibration method : In-house method CP-01 Based on ASTM E275-08
Certified Reference Materials :

Material Serial No. Certificaie No. Due date
Absobance Standard set 25760 95935 22 Oetober 2023
Absobance Standard set 25757 95929 22 October 2023
Wavelength Standard set 25806 45916 22 October 2023
Wavelength Standard set 25758 95915 22 October 2023

Traceability This certification is traceable to the International System of Unit maintained at National -
Insti of Standards and Technology (NIST) through Starna Scientific Limited
Spectral Band Width of UUC : L5 om,
Sean Speed of UUC 90 nm/min
Scan Intervalof UUC: 015 nm
Resolution of UUC: P! ic (LOOD1 Abs.
Wavelength 01 om,

wenmslaimun

PM-TOE-2 ROL 1) 172020

DQE Services Co, Lt TDHIE Serviees Co, Lid.
DOE ¢ yicas 3280 Ladprao-Wanghin 55, Ladpras Wanghin Rl Ladprao, Lspran, Bangkok 10230 DAE ¢, ices 25 Lodwmo-ngin 35, Lodprao Wanghin R Ladeae, Ladpnc, Banghok 10230 AAN
Phone ; +66 (012 538 2054, Emall : dgeservicesinfoigmail com Phome = +66 {(1)2 538 2054, Email : dqesesvicesimfofgmall com \scams
REPORT OF CALIBRATION REPORT OF CALIBRATION
Certificate No. : SP22-016 Page 3of 5 Certificate No, :SP22-016 Page 4 of 5
Calibration Results : Without adjustment Photometric Accuracy :
Wavelength CRMs Values UUC Reading Correction Unecertainty Coversge factor
Photometric Accuracy :
(nm.) {Abs) (Abs) (Abss) (Abs} &
Wavelength CRMs Values | UUC Reading Correction Uncertalnty Covernge factor 0.0000 0.0001 -0.0007 0,0050 2.00
| (am) (Abs) (Abs) (Abs) (Abs) k s 0.7478 0.7421 0.0057 0.0056 2.00
0.0000 0.0000 0.0000 0.0028 2,00 0000 Do 0,000 0.0050 200
i 05787 05755 0.0032 0.0031 2,00 257 05686 861y 00667 00055 60
1.0490 1.0436 0.0054 0.0029 2,00 0.0000 0.0000 0.0000 0.0050 200
21900 21847 Latt L4 b 2l e 02912 0.2896 0.0016 0.0051 2,00
0.0000 0.0000 0.0000 0.0028 2.00 0.0000 0,0000 0.0000 0.0050 200
- 0.5607 0.5588 0.0019 0,0034 200 330 - - e e .
1.0247 1.0232 0.0015 0.0035 2,00
21229 21211 0.0018 0.0082 2.00
0.0000 0.0000 0,0000 00028 2,00
- 0.5236 0.5197 0.0039 0.0029 200
0.9634 0.9625 0.0009 00028 2.00
1.9763 1.9752 0.0011 0.0070 2,00
0.0000 -0.0001 0.0001 0.0028 2.00
e 0.5191 0.5171 0.0020 0.0031 2,00
1.0003 0.9984 0.0019 0.0033 2.00
19987 1.9946 0.0041 0.0084 2.00
0.0000 0.0000 0.0000 0,0028 2.00
= 0.5523 0.5509 0.0014 0.0030 2.00
1.0809 1.0799 0.0010 0.0029 2,00
20391 2,0329 0.0062 0.0080 2.00
00000 0.0000 0.0000 0.0028 2.00
0,5601 0,5584 00017 0.0031 200
o 1.0512 10498 00014 0.0029 2,00
1.9294 1.9265 0.0029 00082 @ Y 200 '
tanmslunun waesluniuny
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DOE Services Co.Lud,
DQE Services 32 Soi Ladprac-Wanghin 53, Ladprac-Wanghin Bd., Ladprao, Ladprao, Bangkok 10230
Phane : +66 (0)2 538 2054, Email : daeservicesinfoi@gmail com s e
REPORT OF CALIBRATION
Certificate No. : SP22-016 Page 5of 5
Wavelength Accuracy :
CRMs Values UUC Reading Correction Uncertalnty Coverage factor
{nm.) (nm.) (nm.) {nm.) &
241.72 2420 128 0.18 .00
279.45 2795 “0L05 .18 100
287.81 2873 03l 18 2,00
334.06 3335 .56 18 .00
360.93 I60.5 043 .18 240
418,59 418.0 0.5% [AF:] 200
44594 4454 054 (1A F] 200
453,66 4532 046, 018 200
460807 459.7 43z 018 200
536,59 5362 34 018 200
63798 6383 032 018 2.60
43138 310 038 0.8 200
472.50 4725 0.00 .18 100
51347 3135 -n.03 0,18 200
S28.88 528.5 038 0:18 200
57317 5730 017 () .00
58535 IBI0 0.3 .20 00
G84.40 684.7 030 (I8¢} 2.0
140,72 Ta0g -0.08 0.20 2,00
748,55 T48.5 105 018 200
BO7.03 073 27 [INE.] 200
§79.28 §79.0 028 0.18 2.00
Remark ;- ULIC= Unin Usder Calinration
- NIA = Nt Avniskle
- The result sxpanded imeeraisny of L tmhed an the d il the k.,
which st vovernge probahility of %
- # laizates non 181 meredited v
- End of Certificate - lﬂﬂﬂ’l‘i‘lﬂﬂ‘)‘UQN

FM-70802 ROT 17112021
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1 | Aldrin Liquid-Liquid Extraction, Gas Chromatographic Mathod™
2 | Arsenic 1} Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method™®
2) Digestion, Inductively Coupled Plasma Method™
3 | Barium Digestion, Inductively Coupled Plasma Method!™
4 | pBHC Liquid-Liguid Extraction, Gas Chromatographic Method™
5 | Peme Liquid-Linuid Extraction, Gas Chromatoeraphic Method™
6 | §aHC Liguid-Liguid Extraction, Gas Chromatagraphic Method®
7 Y-BHC Liguid-Liguid Extraction, Gas Chromatographic Methcx_:lr‘]
& | Biochemical Oxygen Demand | 1) 5-Day BOD Test, Azide Modification Method™
2} 5-Day BOD Test, Membrane Electrade Method™!
9 | Cadmium 1) Digestion, Direct Air-Acetylene Flame Methed®
2) Digestion, Electrothermal Atomic Absarption
Spectramietric Methad™
3) Digastion, Inductively Coupled Plasma Method™
10 | Chernical Owygen Demand 1} Closed Refiuy, Titrimetric Methad™
2) Closed Asflux, Coladmetric Method™
3) Oper Reflux, Titrimetric Method™
11 | Chiprdane Ligquid-Liguid Extracticn, Gas Chromatographic Method™
12 | Chromium 1} Digestion, Direct Alr-Acetylene Flame Method™
2 Digestion, Electrathemial Atormic Absorption
Spactrometric Methad!"
3) Digestion, Inductively Coupled Plasma Methad™
13 | Color ADMI Weighted-Ordinate Spectrophatometric Methad™
14 | copper 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Electrothermat Atomic Absorption
Spectrometric Method™
3} Digestion, Inductively Coupled Plasma Method™
15 | Cyanide 1) Distillation, Coladmetric Method!™

2] Flow Injection Analysis Method™ },wwl

16.0p-DDT..,

-
du ArTuafy Aeletied
16 | op-DOT Liquid-Liguid Extraction, Gas Chromatographic Method™
17 | 44-D0D Ligid-Liquid Extraction; Gas Chramatoeraphic Method™
18 | 4.4-DDE Liguid-Liquid Extraction; Gas Chraratderaphic Method!'!
19 | 4,4-DDT Liquid-Liguid Extraction, Gas Chromatographic Method™
20 | Dieldrin Liguick-Liguid Extraction; Gas Chromategraphic Method
21 | Endosulfan | Liquid-Liguid Extraction, Gas Chromatographic Method'™
22 | Endosulfan || Liquid-Liquid Extraction, Gas Chromatographic Methog!™!
23 | Endosulfan sulfate Ligquic-Liquid Extraction, Gas Chromatographic Method™
24 | Endrin Liquid-Liquid Extraction, Gas Chromatographic Method™
25 | Endrin aldehyde Liquid-Liguid Extraction, Gas Chromatographic Methodl“]
26 | Formaldehyde’ Distillaticn, Catarimetric Methad
27 | Free Chioring 1} lodametrit Methad™

2} DPD Ferrous Titrimetric Methad™
28 | Heptachlor Liquid-Liquid Extraction, Gas Chromatagraphic Method!™
29 | Heptachlor Eposide Liguid-Liquid Extraction, Gas Chromatographic Method™
30 | Hexavalent Chromium 1) Colorimetric Method!™

2) Extraction, Direct AlrAcetylens Flame Mathiod™
31 | Lead 1) Digastion, Direct Al-Acetylene Flame Methad™

2) Digestion, Electrothermmal Atomic Absorption

Spectrometric Mathod™

3} Digestion, Inductively Coupled Flasma Method'™!
32 | Manganese 1} Digesticn, Direct Alr-tcetilena Flarme Method™

2} Digestion, Electrathermal Atomic Absarption

Spectrometric Methad'™

3) Digestion, Inductively Coupted Plasma Methad'™®
33 | Mercury Digestion, Cold-Vapor Atamic Absorption Spectromatric

Methad!®
30 | Methoxychlar Liguid-Liguid Extraction, Gas Chromatoeraphic Method™
35 | Nicksl 1) Digestion, Direct Alr-Acetylene Flame Method™™

2) Digestion, Electrathermal Atarric Absorption

Spectiometric Methad!

3) Digestion; Inductively Coupted Plasia Methnd"‘"jmf

36 Oll-& Grease...




iy

ArsunAie

Erettra

Anthracene

Antimany

Arsenic

Atrazine

Barium

Benzialanthiarens

Benzene

Benzolbfluoranthene

Berzolkfluomnthenes

Benzaic acid

Berzolalkwyrens

1) Liguig-Liguid Extraction, Gas Chromatographic
Method™

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

Digestion, Inductively Coupted Plasma Method™!
1) Digesticin, Hydride Generation/Atomic Absarption
Spectrometric Method™

2) Digestion, Inductively Coupted Plagma Method™
Ligud-Liguid Extractian, Gas Chromatographic/
Mass Spactrometric Mathod!!!

1) Digestion, Electrothermal Atomic Abserption
Spectrametric Methad™

2} Digestion, Inductively Coupted Plasma Method™
1} Liguid-Liguid Extraction, Ges Chromatographic
Method™

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

Purge and Trap Gas Chromatosraphic/Mass
Spectrarmetric Mathad™

1 Liquith-Liquid Extractian, Gas Chiomatographic
Method™

2} Liguid-Liguld Extraction, Gas Chromatographic/
Mass Spectrometric Method!™

1} Liquid-Liguid Extraction, Gas Chromatographic
Methiod!

2) Liguich-Liguid Extraction, Gas Chromatagraphic/
Mass Spectrometric Method'®!

Liguid-Liquid Extraction, Gas Chromatagraphic/
Mass Spectrometric Method

1) Liguid-Licuid Extraction, Gas Chromatoeraphic
Method™

2} Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Mt-.‘thad’“'%,m’kl

15 Benzolg hilperylene..,

aTuafin

Fhwsa

-
iy sTuETE e
36 | Oil & Grease 1) Ligquid-Liquid, Partition-Gravimetric Method™
2) Soxhlet Extraction Method™
37 |pH Electrometric Mathod!!
38 | Phenols 1) Distillation; Chioreform Extraction Method!®)
2) Distillation, Direct Phiotometric Method ™
39 | Selenium 1} Digestion, Hydride Generation/Atomic Absarption
Spectrometric Method™
2) Digestion, Inductively Coupled Plasma Method™
40 | Sulfide 1) lodametric Method™
2) Methylere Blue Methed®
41 | Temperature Labwratory and Fleld Methods!™
a2 | Total Cissolved Salids Dried at 180 7
43 | Total Kjsidahl Nitrogen Serni-Micro-Kjeldahl Method™
44 | Total Suspended Selids Dried at 103-105 °C'™
45 | Trivalent Chromium 1) Digestion, Direct Ar-Acetylene Flame Method;
Colarirmetric Methad; Calcutation™
2) Digestion, \nductively Coupled Plasma Method;
Colorimetric Method; Calculation™
86 | Zine 1) Digestion, Direct Air-Acetylana Flarme Method ™
2} Digestion, Electrothermal Atamic Absorption
Spectrometric Method
3} Digestion, Inductively Coupled Plasma Method!
A d1uay 126 T
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1 | Acenaphthene 1) Liguid-Liguld Extraction, Gas Chromatographic
Method'*!
-2) Llguid-Liguid Extraction, Gas Chromatoeraphic/Mass
Spectrometric Methad™
2. | Acetane Purge and Trap Gas Chromatographic/Mass.
Spectrometric Method !
3 | Aldrin 1) Liguid-Liguid Extraction;, Gas Chrornataeraphic
Methad !
2) Uguid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method™ 1)
‘& Anthracere..
-
i dru sy AFayied
| 15 | Benzolghjiperylens 1) Liquid-Liquid Extraction, Gas Chromatographic
Method!®!
2} Liguid-Liguid Extraction, Gas Chramatographic/
Mass Spectromietric Method™
16 | Beryllium Digestion, Inductively Coupled Plasma Method™
17 | Bis{2-chloroethyllether Liguid-Liquid Extraction, Gas Chramatographic/
Mass Spectrometric Methad'™
18 | Bisi2-ethylhexyliphthalate Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrametric Methad™
19 | Bromodichioromethane Purge and Trap Gas Chromatographic/Mass.
Spectrometric Method!™
20 | Bromafaorm Purge and Trap Gas Chromatoeraphic/Mass
Spectrometric Methiod™
21 | Butanol Purge and Trap Gas Chromatoeraphic/Mass
Spectromatric Method™
22 | Butyl benzyl phthalate Liguid-Liguid Extraction, Gas Chromategraphic/
Mass Spactrometric Methad™
23 | Cadmium 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Electrothermal Atomic Absorption
Spectrometiic Methad?
3) Digestion, Inductively Coupted Plasma Method™
24 | Carbazole Liguid-Liguid Extraction, Gas CHromatagraphic/
Mass Spectrometric Methad™
25 | Carbon disulfide Purge and Trap Gas Chromatographic/Mass
Spectrometric Methad™
26 | Carbon tetrachloride Purge and Trap Gas Chromatographic/Mass
Specrometric Method'!
27 | Chiordane 1) Liquid-Liguid Extraction, Gas Chromatoeraphic
Methad™®
2 Liguid-Liquid Extraction, Gas Chramatographic/
Mass Spectrometric Method™
28 | p-Chlomaniling Liguld-Liquid Extraction, Gas Chromatographlc/
Mass Spectrometric Methad!”
2§ | Chiorabenzene Purge and Trap Gas Chromatoeraphic/Mass
Spectrometric Me:hod'"'%y:j

30 Chloradibromomethane.,,

31

32

33

34

35

£

38

a1

Chicrodibromemethane

Chlorofarm

Z-Chlarophenol

Chromium

Chramiurn {111}

Chromium (V)

Chrysene

Cyanide
240
LoD

Purga and Trap Gas Chromatographic/Mass
Spettromietric Methad™

Purgs and Trap Gas Chromatographic/Mass
Spectismetric Methad

Llguid-Liguld Extraction, Gas Chromatazraphic/
Mass Spactrometric Method™

1) Digestion, Direct Air-azetyleng Flame Method™
2) Digestion, Electrothermal Atomic Absarption
Spectrometric Method!

3) Dinestion, Inductively Coupled Plasmia Method™
1) Digestion, Direct Al-Acstylene Flame Method,
Colerimetric Method; Caleulation'® :
2) Digestion, Inductively Coupled Plasma Methad,
Colerimatiic Methad; Calcutation™

1) Colorimetric Method"!

2) Extraction, Air-Acetylene Flame Method™

1) Liquild-Liguid: Extraction, Gas Chromatographic
Metnod™

2) Liquid-Liuid Extraction, Gas Chromatoeraphicy
Mass Spectrometric Mathod™

Distiliation, Colorimetric Methad™

Liqud-Licuid Extraction, Gas Chromatographic Metrod™
1) Liquid-Licgild Extraction, Gas Chromatographic
Method!®

2} Liquid-Ligulet Extraction, Gas Chromatestaphic/
IMass Spectrametric Method'

1) Liquid-tiguid Extraction, Gas Chromatcgraphic
MEH"CdIM

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

1) Liquid-Liguid Extraction; Gas Chromatographic
Method™

2] Liguid-Liguid Extraction, Gas Chromatographic/

Mass Spectrometric Method™! %;Wh.l

42 Dibenz{ahlanthracene,.
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42 | Dibenz{ahlanthracene 1} Liquid-Liguid Extraction, Gas Chromatographic
Methad™
2} Liguid-Liquid Extraction, Gas Chromatoeraphic/
Mass Spectrometric Method!™
43 | Di-n-butyl phthalate Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Methad!
44 | 1.2-Dichlorobenzene Purge and Trap Gas Chramatosraphic/Mass
Spectromatric Method™
45 | 1,3-Dichlarobenzens Purge and Trap Gas Chromatographic/Mass
Spectromatric Method™
46 | 14-Dichlorobenzene Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™
47 | 3,3"Dichlorobenzidine Liguid-Liguid Extraction, Gas Chromatographic/Mass

49

51

52

53

55

56

57

1t-Dichioroethane

1,2-Dichloroethare

1,1-Dichloroethylene

cis-1,2-Dichloroethylens

trans-1,2-Cichloroethylene

24-Dichlorophenat

1.2-Dichloropopane

1, 3-Dichicropropane

1,3-Dichioropropenes

Dietdrin

‘Spectramietric Methad™

Spectrometric Method™!

Purge and Trap Gas Chromistographic/Mass
Spectrometric Method™

Purge and Trap Gas Chromatoeraphic/Mass
Spectrometric Methad!

Purge and Trap Gas Chrematographic/Mase
Spectrometric Method™

Puree and Trap Gas Chromatographic/Mass
Spectometic Methad™

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method"!

Ligquid-Liquid Extraction, Gas Chramatographic/Mass
Spectometic Method™

Purge'and Trap Gas Chromatographic/Mass
Spectrimetric Method™

Purge and Trap Gas Chramatoeraphic/Mass

Purge and Trap Gas Chromateeraphic/Mass
‘Spectrometric Method'"!

1) Liquid-Ligiild Extraction, Gas Chimmatographic
Methad™

2) Liquid-Liguid Extraition, Gas Chromjatographic/
Mass Spiectrometric Methad™ \;Y'N;aa

58 Diethyl phthalate,,
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T

2

73

4

75

76

T

78

80

&1

Heptachlor eposide

Hexachlarebenzens
Hexachlora-13-butadiens
n-Hexane

o-HCH

B-HCH

y-HCH

Hexachlorocyclopentadiene
Hexachloroethane
Indenof1,2,3-cdlpyrene
lsopharone

Lead

1) Liguid-Liquid Extraction, Gas Chromataeraphic
Method

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

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

Purge and Trap Gas Chroratographic/Mass
Spectrometric Method™

Purge and Trap Gas Chromatographic/Mass.
Spectramietiic Methad™

1) Liguid-Liguid Extraction, Gas Chromatographic
Method!

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

1) Liguid-Liquid Extraction, Gas Chromatographic
Method™

2} Liguid-|iquid Extraction, Gas Chromatagraphic/
Mass Spectromietric Methad!™

1) Liguid-Liquid Extraction, Gas Chromatosraphic
Method™

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

Liquid-Liquid Extraction, Gas Chromatographic/
Wass Spectrometric Method!™

Liguic-Liquid Extraction, Gas Chrafmatographic/
Mass Spectrometric Mathod!"

Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrametric Methag™

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

1) Digestion, Direct Alr-Acetylene Flame Method'™
2) Digestion, Electrothenmal Atarmic Absorption
Spectrometric Method™

3) Digestion, Inductively Coupled Plasma Method 2y+i}

BZ Manganese.,,

#dy

EREREITY

Fhamal

58

59

61

62

63

&4

65

63

Diethyl phthalate:
24-Cimethylphenol
24-Dintrophenol
2 8-Dinitrotoluens
2,6-Dinitrotoluene
DisrQctyl phthalate

Endésutfan

-Endrin

Ethylbenzens

Fluoranthene

Fluorene

Haptachlor

Liguid-Liguid Extraction, Gas Chromatographic/Mass
Spectrametric Metha™
Liguid-Liquid Extraction; Gas Chromatogaphic/Mass
Spectroimetric Method™
Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Methad™!
Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™!
Liguid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Methiod™
Lguid-Liguid Extraction, Gas Chromatagraphic/Mass
Spectrametric Method®

1) Liguid-Liguld Extraction, Gas Chramatographic
Methad™
2) Liguid-Liguid Extraction, Gas Chromatographic/
Mass Spéctramietric Method™®

1) Liguid-Liguld Extraction, Gas Chrematograghic
Methiod™
2 Llquid-Liguid Extraction, Gas Chiomatoersphic/
Mass Spectrometnc Method™
Purge and Trap Gas Chromatagraphic/Mass
Spectrametric Mathad™

1) Liquid-Liquid Extraction, Gas Chrormatographic
Mettiod!

2} Liquid-Liguld Extraction, Gas Chromatographic/
Mass Spectrometnic Method!

1) Liguid-Ligquid Extraction, Gas Chromatographic
Method™
2} Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrorietric Mettod™

1) Liguid-Liquid Extraction, Gas Chromatographic
Methad!

2) Uiguid-Liguid Extraction, Ga‘s\Chmnuhc_:_gra;Jhiu’

|

Mass Spectrometric Method" 5

T0 Heptachior epoxide..,
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87

BY

90

92

23

94

95

Manganese

Mercury
Methanol

Methoxychlor
Methyl bromide

Methylene chloride
2-Methylphenol

2-Methylnaphthalene

Methiyl tert-butyl ether

Naphthaleres

Mickel

Nitrobenzene

N-Nitrosodiphenylamine

N-Nitrosodi-n-propylamirie

1) Digestion, Direct Air-Atetylene Flarme Method™

2] Diwestion, Electrothermal Atomic Absarption
Spectrametric Method™

3) Digestion, Inductively Covpled Plasma Méthed™
Digestion, Cold-Vapar Atamic Absarpticn Spectrometiic
Method'!

Purgs and Trap Gas Chromatographic/Mass
Spectiometric Method™

Liqud-Liguid Extractlon, Gas Chromatographic Methad!!
Purge and Trap Gas Chromatosraphic/Mass:
Spectromatric Method™

Purge and Trap Gas Chiomatoeraphic/Mass
Spectrometnic Method™

Liguid-Ligquid Extraction, Gas Chramatographic/Mass
Spectrametric Methad™

1) Liquith-Liquid Extraction, Gas Chromatagraphic
Method!

2) Liguid-Liguid Extraction, Gas Chromatographic/Mass
Spectromatric Methor™

Purge and Trap Gas Chiomatoeraphic/Mass
Spechiometric Method™

1) Liquic-Liquid Extraction, Gas Chrarmatographic
Method™

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

1) Digestion, Direct Air-Acetylene Flare Method™

2) Digestion, Electrothermal Atormic Absorotion
Spectrométric Methad™

3) Digestion, Inductively Coupled Plasma Mathod™
Liquid-Liquic: Extraction, Gas Chrormatographic/Mass
Spectromatric Mathiod™

Ligquid-Liquid Extractiun, Gas Chromatosraphic/Mass
Spectrometric Method™

Liquid-Liquid Extraction, Gas Chromatographic/Mass
Specirofetric Method®! = (i

96 Polychlorinated Bigherwyls..,
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%6 | Polychlorinated Biphenyls 1) Liquid-Ligquid Extraction, Gas Chromatosraphic
- PCB 1016 Method™
- PCB 1221 2} Liguid-Liquid Extraction, Gas Chromatographic/Mass
- PCB 1232 Spectrometric Method™
- PCB-1242
- PCE-1248
- PCB-1254
- PCB-1260
97 | Pentachlorophenal Liguid-Liguid Extraction, Gas Chromatographic/Mass
Spectrametric Method™
98 | pH Flectrometric Methad™
39 | Phenanthréns 1) Liguid-Liguld Extraction, Gas Chromatographic
Method™!
2) Liguid-Liguld Extraction, Gas Chromatographic/Mass
Spectrametric Methoa™
100" | Phenol 1) Distillation; Chiorofor Extraction Method™!
2) Linuid-Liquid Extraction, Gas Chramatographic/
Mass Spectrometric Method!
101 | Pyrene 1) Liguid-Liquid Extraction, Gas Chromatographic
Method™
2) Liguidh Liquid Extraction, Gas Chromatagraphic/Mass
Spectrometiic Methed™
102 | Selenium 1) Digestian, Hydride Generation/atemic Absorption
Spectrometic Method™
2) bigestion, Inductively Coupled Plasma Methad!™
103 | Silver Digestian, Inductivaly Coupled Plasma Method™
104 | Styrere Purge and Trap Gas Chromatographic/Mass:
Spectrometric Method™
105 | 1,12 2 Terachlorosthane Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™
106 | Tetrachioroethylens Puree and Trap Gas Chromategraphic/Mass
Spectiometric Method
107 | Tolugne Purge and Trap Gas Chromatoersphic/Mass
Spectromatric Method ‘I < - _
108 Toxaphene,
Fdu EYIURTY Femmed
120 | p-Xylens Purge and Trap Gas Chromatoeraphic/Mass
Spectrarmetric Methad™
125 | ¥ylene (Total) Furge and Trap Gas Chromatographic/Mass
Spectrometric Method™!
126 | Zinc 1) Digestion, Ditect Air-Acetylane Flame Methad™
2} Digestion, Electrathermal Atomic Absorption
Spectrometric Method'!
3) Digestion, Inductively Coupled Plasma Method™
a i) & 255
AU AnsuAtiE Feasest
1 | Antimeny Isokinetic Sampling, Digestion, Inductively Coupled
Plasriz Methad™
2 | Arsenic 1) Isokinetic Sampling, Digestion, Hydride
Generation/Atomic Absorption Spectrometric Methad™
2) Isekinetic Sampling, Digestion, Inductively Coupled
Plasmia Methad™
3 | Cadmium 1} Isckinetic Sampling, Digestion, Direct Ar-Acetylens
Flame Methad™
2) Isokinetic Sampling, Digestion, Inductively Coupled
Plasmia Method™!
4 | Carbon Manoside Instrumental Analyzer Method™
5 | Chlorine Isokinetic Sampling, lon Chromatographic Method™
6 | Chromium 1) isckinetic Sarmpling, Digestion, Direct Air-Acetylene
Flame Method™
2) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™!
7 | Cobalt Isckinetic Sampling, Digestion, Inductively Coupled
Plasma Method"!
8 |Copper 1) tsokinetic Sampling, Digestion, Direct Air-Acetylene
Flame Method™
2) Isokinetic Sampling, Cigestion, Inductively Caupled
Plasma Method"!
9 | Cresol Absorption Sampling, Gas Chromatographic MethodE'%Y‘\ l

10 Dioxins/Furans,.,

e

iy A1suaTY Fehaned

108 | Toxaphene 1 Liquich-Ligquid Extraction, Gas Chromatagraphic
Methot
2) Liguidk-Liguid Extraction, Gas Chromatosraphic/Mass
Spectrometric Method™

109 | TPH (Cs-Ca) 1) Puurge and Trap, Gés Chrarmateraphic Method™+1
2) Purge and Trep, Gas Chromatagraphic/Mass
spectromietric Method! 12

110° | TPH (G = Cas} Separatory Funnel Liquid-Liquid Extraction, Gas
Chromataeraphic Method ™!

111 | TPH (Coe - Gas) Separatory Funnel Liguld-Ligquid Bxtraction, Gas'
Chrernatographic Methiod™!

112 | 1,2.8-Trichlerobenzene Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

113 | 1,1,1-Trichloroethane Purge and Trap Gas Chicrnatographic/fass

Spectrometric Method ™

114 | 1,1,2-Trighlorcetharie Purgs and Trap Gas Chromatoeraphic/Vass
Spertrometric Method™
115 | Trichloroethylene Purgs-and Trap Gas Chromatographic/Mass
Spectrometric Method®
116 | 28,5 Trichiorophenol Liquid-Liguld Extraction, (as Chrematographic/
Mass Spectrometric Method™!
117 | 24,6 Trichicrophenel Llguid-Liquid Extraction, Gas Chromatagraphic/
Mass Spectrometric Method™
118 | 13,5 Trimethylbenzens Purge and Trap Gas Chromatographic/Mass
Spectrametric Methad®
119 | Vanedium Digestion, Inductively Coupled Plasma Method!
120 | Vinyl acetate Purge and Trap Gas Chromatographic/Mass
Spettrometric Method!™
121 | Vinyl chloride Purege and Trap (Gas Chromatagraphic/Mass,
Spectrometric Method™
122 | m-Kylens Purge ang Trap Gas Chromatographic/Mass
Spactrometric Methad™
123 | o-Xylens FPurge and Trap Gas Chromatographic/Mass
Spectromatric Method™ =y
124 p-Kylene..
ey
fdu Asuaiy e
10 | Dioxins/Furans Isokinetic Sarmipling”
11 | Hydrogen Chloride Isokinetic Sampling, lon Chromatosraphic Method™
12 | Hydrogen Fluoride Isckinetic Sampling, lon Chramatographic Method™
13 | Hydragen Sulfide Abscrption Sampling, lodomatric Method®
14 | Lead 1) lsgkinetlc Sampling, Digestion, Direct Air-Acetylene
Flame Method!"
2) |sakinetic Sarmpling, Digestion, Inductively Coupled
Flasma Method"!
15 | Mansanese 1) Isakinetic Sampling, Digestion, Direct Al-Acetylens
I‘-'lal'neZP\O‘ET;I'J_GE_IL51
2} Isckinetic Sampling, Digestion, inductively Coupled
Plasma Methad™
16 | Mercury lsekingtie Sampling, Digestion, Celd-Vapor Atomic
Absorption Spectrometric Method™
17 | '‘Nigket 1) Isekiretic Sampling, Digestion, Ditect Air-Acetylene
Flsrme Method™ '
2) Isokinetic Sampling, Digestion, Inductively Couplad
Plasma Method™
18 | Opacity Aingelmann's Method!!!
19 | Osides of Nitragen 1) Absorption Sampling, Phencldisulforic acid Method™
2) Instrumental Analyzer Matnod™
20 | Selenium 1) Isokinetic Sampling, Digestion, Hydride
Ganeration/Atormic Absarption Spectrametric Mathod™
2} Isckinetic Samplirg, Digestian, Inductively Coupled
Plasma Method™
21 | Sulfur Dicxide 1} Absorption Sampling, Barium-Thorin Titimetric
Methiod™
2 Iristrumental Analyzer Method™
22 | Sulfuric Acd Isokinetic Sampling Barlum-Thorin Titimetric Method™!
23 | Tetal Suspended Particulate | Isokinetic Sampling, Gravimetric Method™
20 | Vanadium Isokinetic Sarmpling, Digestion, Inductively Coupled
Flasma Method™
25 | xylene 1) Bag Sampling, Gas Chromatagraphic Methad™

2) Adsorptian Sampling, Gas Chromategraphic Met'h.od].f{"
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Aldrin

Antirmnony

Arsenic

Barium

Beryllium

-Cadmium

Chlordane

Chramium

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

2} Ultrasonic Extraction, Gas Chromatographic
Method! k2

Digestion, Inductively Coupled Plasma Method™

1) Waste Extraction, Digestion, Hydride
Generation/Atomic Absorption Spectrometric
Methad®551

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

3) Digestion, Hydride Generation/Atarmic Absarptian
Spectrometric Method

4] Digestion, Inductively Coupled Plasma Method ™3
1) Waste Extraction, Digestian, Inductively Coupled
Plasma Method™ i

2] Digestion, Inductively Coupled Plasma Methad ™"
1} Waste Extraction, Digestion, Inductvely Coupled
Plasma Method?

2) Digestion, Inductively Coupled Plasma Method™*
1) Waste Extraction; Digestion, Flame Atomic Absorption
Spectromietric Mattiod™ '

2) Waste Extraction, Digestion, inductively Coupled
Blasma Method 1%

3] Digestion, Flame Atomic Absorption Spectrametric
Methiag =

1) Digestion, Inductively Coupled Plasma Method ™'
11 Waste Extraction; Separatary Funinel Liquid-Liguid
Extraction, Gas Chromatosraphic Mathod* 42

2} Ultrasanic Extraction, Gas Chramatographic
Methed 2!

1} Waste Extraction, Digestion, Flarme Ataric Absoration
Spectrometric Methog?#4

2) Waste Extraction; Digestion, Inductively Coupled
Plasra Methad44 %.Z\(r_\{! )
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3) Degestion;...
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15

19

20

21

22

ooT

Cieldrin

Endrin

Heptachlor

Lead

Lindane

Mercury

1} Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic Methad %2

2) Ultrasonic Extraction, Gas Chromatoaraphic
Iethad! e

1) Waste Extraction, Separatory Funnel Liquid-Liguid
Extraction, Gas Chromatographic Method*2!

2) Ultrasonic Extraction, Gas Chromatographic
Method

1} Waste Extraction, Separatory Funnel Liguid-Liguid
Extraction, Gas Chromatographic Methiod®®=

2) Ultrasonic Extraction, Gas Chromatographic
Wethad 54

1) Waste Extraction, Separatory Funnel Ligquid-Liguid
Extraction, Gas Chromatographic Method®*2

2) Ultrasonic Extraction, Gas Chromatographic
Methad[lﬁ?]

1} Waste Extraction, Separatory Funne! Liquid-Liquid
Extraction, Gas Chromatagraphic Methog™*3%

2} Ultrasanic Extraction, Gas Chramatographic
Memd[mm

1) Waste Extraction, Digestion, Flame Atomic Absorption
Spectrometric Method 41

2) Waste Extraction, Digestion, Inductively Coupled
Plasria Method 243

3} Digestion, Flame Atomnic Absarption Spectrometric
Method!4

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

2) Ultrasanic Extraction, Gas Chramatoeraphic
Methag!*=!

1) Waste Extraction, Digestion, Cold-Vapor Atamic
Absorption Spectrometric Method®i™

2) Waste Extraction, Digestion, Inductively Coupled

Plasma Methog™H¥ %(xwm:l

3} Digestion, ...

10

13

Chromium {111}

Chrarmiurm (W1}

Cobalt

Copper

24-D

3) Digestion, Flame: Atormic Absorption Spectrometric
Memo:[m"]

4} Digestion, Inductively Coupled Plasma Method ™
1) Waste Extraction, Digestion; Flame Atemic Absarption
Spectrometric Method; Waste Extraction, Colordmetric
Methaod; Calculation41

2) Waste Extraction, Digestion, Inductively Cougled
Plasma Method; Waste Extraction, Colarimitric Methiod;
Cal.cu_!.at]onfz"m“ :

3) Digestion, Flame Atamic Abserption Spectrometic
Method; Alkaline Digestion, Coloimetre Method,
Calculation T8

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

Calculation 131

1) Waste Extraction, Colarimetiic Wethod™

2) Alialine Digestion, Colorimetric Methad!™4

1) Waste Extraction; Digestion, Inductively Coupled
Plasma Metfiodh e

2) Digestion, Inductively Caupled Plasma Method ™
11 Waste Extraction, Digestion, Flarme Atomic Absorption
Spéctrometric Method®+1%

2) Waste Extraction, Digestion, Incluctively Coupled
Plasma Method 4

3) Digestion, Flame Atomic Absorpticn Spectrematric
Wt 16

4) Digestion, Inductively Coupted Plasma Method
1) Waste Extraction, Separatory Funnel Liguid-Liquid
Extraction, Gas Chromateeraphic Method®*2%

2 Ultrasonic Extraction, Gas Chromatographic
Meﬂmltl‘.\!l'l

1) Waste Extraction, Separatary Fumnel Ligquid-Liquid
Extraction, Gas Chromatographic Mathpg5

2) Ultrasanic Extraction, Gas Chromatagraphic

=

Method 22 5\ 0
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Methowychlor

Melybdenum

HNickel

Polychlarinated Biphanyls

- Aroclor 1016

- Aroclor 1221

- Arorlor 1232

- Aroclor 1262

- Arocior 1248

- Arocler 1254

-Arocior 1260

- Z-Chlorabighenyt

- 23-Dichlorohiphent

- 2.2 5-Trichiorobiphenyl

- 2,4 5-Trichicrabipheriyl

- 2,235 - Tetrachlorobiphenyl
- 2,255  Tetrachlorabiphenyl
- 2,344 Tetrachlorabiphenyl
-22345-
Pentachlorabiphanyl

3) Digestion, Cotd-Vapor Atomic Absorption
Spectrometric MEtho_d‘lwl

4) Digestion, Inductively Coupled Plasma Method ¥
5] Thermal Decompisition Amalgsmation and Atomic
Abscrption Spectrometric Methad™™

1) Waste Extraction, Separatary Funnel Liguid-Liguid
Extraction, Gas Chromatagraphic Method 24

2) Ultrasonic Extraction, Gas Chromatographic
Method“"”l

1) Waste Extraction, Digestion, Inductively Coupted
Plasma Methed®%

2} Digestion; Inductively Coupled Plasma Method ™"
1) Waste Extraction, Digestion, Flame Atomic Atisartion
Spectrametric Method™**"!

2) Waste Extraction, Digestion, Inductively Coupled
Plasma Methad#1%

3) Digastian, Flame Atornic Absarption Spectrometric
Method™

&) Digestion, Inductively Coupled Plasma Methad™
1) Wasts Extraction, Separatory Funnel Liguid-Liguid
Extraction, Gas Chromatographic Methad™ =

2) Ultrasanic Extraction, Gas Chromatographic
Method““ﬂ}f,; ?"'JI '

- 22455,
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- 224,55
Pentachicrobiphenyl
-23346-
Pentachlorobiphenyl
~223845-
Hexachlarobiphenyl
~ 223455
Hexachlorobiphenyl
223556
Hexachtarobiphemyl
-2200.85-
Hewachlorobipherd
-2233445
Heptachiorobipheriyl
- 223N ES-
Heptachlorobiphenyl
-2 a 55
Heptachlorobiphernyt
-2,2,348.55.6-
Heptachlarabiphienyl
< 223304556
‘Nonachlorotiphenyl
Pentachlorophenol

oH
Selenium

1) Waste Extraction, Separatary Funinel Liguic-Liguld
Extraiction, Gas Chromatographic/Mass Spectrametric
Methegnat

2) Ultrssonle Extraction, Gas Chramatographic/Mass
Spectrometric Method!'2%

Electromtric Method

1) Waste Extraction, Digastion, Hydride
Genertion/Atomic Abscrption Spectrometrle
Mettiod 2640

2) Waste Extraction, Digestion, Inductively Coupled
Plasma Method/ #8531

3} Digestion, Hydride Generation/Atariic Absorption
Spectronietric Method ™

L] ARy EeelUte]

30 | Shwver 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method ™44
2) Digestian, Inductively Coupled Plasma Method™

31 | Thallium 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method #5134
2) Digestion; Inductively Coupled Plasma Method ™

32 | Toxaphens 1} Waste Extraction, Separatary Funnel Liguid-Liguid
Extraction, Gas Chramatoeraphic Methiod ™ 7
2) Uirrasanic Extraction, Gas Chromategraphic
Method 24

33 | Trienloroethylens 1) Waste Extraction, Purge and Trap, Gas

34

35

Vanadium

2lnc

Chrematographic/Mass Spectrometric Methoe 2
2 Purge and Trap, Gas Chromatographic/ass
Spectremetric Mathod 225

1) Waste Extraction, Digestlon; Inductively Coupled
Plasma Methgd ™!

2) Digestian, Inductively Coupled Plasma Méthod ™
1} Waste Extraction, Digastion, Flame Atormic Absarption
Spectrametric Methad 19

2} Waste Extraction, Digestion, Inductively Coupled
Plasma Methad?44

3} Digestion, Flame Atomic Absorption Spectametric
Metho ™

4} Digestion, Inductively Coupled Plasma Mathod'Y

TR ;

iy

ATsuaTY

et

Acenaphthere

Acetone

1) Ultrasonic Extraction, Gas Chromatograghic
Metholioa

2) Ultrasonic Extraction, Gas Chromatographic/iass
Spéctramietric Method 92

Purge and Trap, Gas Chromatoeraphic/Mass
Spectrametric Method " 2 |

4) Digestion, Inductively Coupled Plasma Methad ™ Ex

30 Silver...

3 Mdrin...

Anfiv

EREFEIN

AtTATen

a1

ETuAiE

e

Aldrin

Anthracene

Antimony
Arsenic

Atrazing

Bariurn

Benzlalanthracene

Benzene

Benzelbifiuoranthene

Benzalk)fluaranthene

Benzoic acid

Benzolalpyrene

1) Ultrasonic Extraction, Gas Chromatographic
Method-2#2

2) Ultrasonic Extractian, Gas Chromatographic/Mass
Spectrometric Method 192

1} Ultrasonic Extraction, Gas Chromatographic
Methog! 2

2} Ultrasonic Extraction; Gas Chromatographic/Mass
Spectrometric Method0#

Digestion, Inductively Coupled Plasma Method™

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

2) Digestion, Inductively Coupled Plasma Meathod ™
Ultrasonic Extraction, Gas Chromatographic/Mass
Spectramettic Method! i

Digestian, Inductively Coupled Plasma Method ™
1) Ultrasonic Extraction, Gas Chromatographic
M'ethoéwi‘ll

2) Ultrasonic Extraction, Gas Chramiatographic/Mass
Spectrometric Method*4

Furge and Trap; Gas Chromatographic/Mass
Spectramnetric Method

1) Ultrasonic Extraction, Gas Chramatographic
Merhnd“”‘”

2} Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Mathod!*#

1} Wtrasonic Extraction, Gas Chromatographic
Methaglioan

2] Ultrasonic Extraction, Gas Chrormatographic/Mass
Spectrometric Method ™2

Ultrasonic Extraction, Gas-Chromatographic/Mass
Spectrometric Method ™%

1) Uttrasonic Extraction, Gas Chromatographic
Method!®29

2] Ultrasonic Extraction, Gas Chmz\atographidmass
Spectrormetric Method ™05~y

i5

19

20

21

22

23

26

27

28

2

15 Benzolg.hliperviens..

Benzolg,hilperylene

Beryllium
Bis(2-chloroethylether

Bisl2-ethylhexyliphthalate
Bramodichloramethane
Bromaofarm

Butanol

Butyl benzyl phthalate

Cadmiurm

Carbazole
Carbon disulfide
Carbon tetrachloride

Chlordane

p-Chloroaniline
Chloroberizene

Chlorodibiromomethans

1) Witrasenic Extraction, Tas Chromatoeraphic
Methiod!#

2) Ultrasoriic Extraction, Gas Chrormatographic/Mass
Spectrometric Method!!21!

Digestion, Inductively Coupled Plasma Method ™™
Ultrastnic Extraction, Gas Chramatographiic/Mass:
Spectrometric Method! !

Ultrasonie Extraction, Gas Chromatographic/Mass
Spactrametric Methad 4

Purge and Trap, Gas Chramatographic/Mass
Spectrometric Method #21

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method™

Purgeand Trap, Gas Chromatographic/Mass
Spectromatic Method 22

Uttrasenic Extraction, Gas Chromatographic/Mass
Spectrometric Mathod!HH2

1) Digestion, Flarme Atamic Absorption Spectrometric
Methad ™

2) Digestion, Inductively Coupted Plagma Mathod! "
Ultrasgnic Extraction, Gas Chromatographic/Mass
Spectrometric Method ™4

Purge and Trap, Gas Chramatographic/Mass
Spectromatric Mathod >

Purge and Trap, Gas Chromatographic/Mass
Spectromistric Mathod! "7

1) Uttrasonic Extraction, Gas Chromatoeraphic
Methad!'e22!

2 Ultrasanic Extraction, Gas Chromatographic/Mass
Spectrametric Methge! 50

Ultrasonic Extraction, Gas Chromatographic/Mass
Spectiometric Method!

Purge and Trap, Gas Gammatograpmma_ss
Spectrometric Methad! 17

Purge and Trap, Gas Chrormatographic/Mass

Spectrometric Method" 4 2y

31 Chloroform,.,




Ll

AsuRTE

AT

31

32

33

34

35

37
38
3

41

42

Chigroform

2-Chlorophenal

Chromium

Chrarmiurm {IIl)

Chrarriurrs (V1)

Chrysene

Cyanide
24D

oeT

bibenzia hlanthracene

-2} Ultrasonic Extraction, Gas Chromatographic/Mass

2} Ulirasoric Extraction, Gas Chromatographic/Mass:
‘Spectrometric Method 72w N

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

Ultrasonic Extraction, Gas Chromatographic/Mass
Spectramietric Method!!?#!

1) Digestion, Flarna Atomic Absorption Spectrometric
M-Elhod'lr'l‘]

2) Digestion, Inductively Coupled Plasrma Methiod!™!
1) Digestion, Flame Atamic Absarption Spectrametric
Method; Alkaline Digestion, Colorimetric Method;
Calcutation! #1516

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

Calculation ™44

Alkaline Digestion, Colorimetric Methad™#

1) Uitrasonic Extraction, Gas Chromatographic
Methocl‘-‘-wm

2) Ultrasonic Extraction, Gas Chiomatographic/Mass
Spectrometric Method 244

Extraction, Distillation; Colorimetrie Method 2%
llsrasonie Extraction, Gas Chromatographic Mathod™

1) Uitrasenic Extraction, Gas Chromatoeraphic
Memod“"'m

2) Ultrasonie Extraction, Gas Chromatoeraphic/Mass
Spectrometric Method!!12¢

1} Uitrasonic Extraction, Gas Chramatographic
Method™*#

Spectrometric Methiod 559

1) Utrasonic Extraction, Gas Chiomatoeraphic
Method! 12

2) Ultrasanic Extraction, Gas Chromatographic/Mass.
Spectrametric Method !

1} Ulirasonic Extraction, Gas Chrormatasraphic
MEthanM'“

L]

ArTuATie

FFasiad

43 Disn-butyl phthaiate...

“od-

43

a5

a7

50

51

5z

52

54

55

56

57

58

59

Di-n-butyi phthalate
1,2-Dichlarobenzens

1 3-Dichlorabarizens
1.4-Dichlerobenzena
3,3-Dichlorobenzidine
1,1-Gichloroethane
1.2-Bichloroethare
1,1-Dichloroethylens
cis-1.2-Dichloraethylene
trans-1,2-Dichloraethylene
2.4-Dichlorophencl
1,2-Dichlorpopane
1,3-Dichloroprapans
13-Dichloropropens

Dieldrin

Dlethyl phthalate

2.4-Dimsthytphenc!

Ultrasenic Bxtraction, Gas Chromatographic/Mass
Spectrametric Mathiog™2!

Purge and Trap, Gas Chromatographic/Mass
Specirametric Method!' 22

Purgs and Trap, Gas Chromatosraphic/Mass
Spectrometric Method!' 2

Puree and Trag, Gas Chromatographic/Mass
Spectrometric Method!'#25

Ultrasonlc Extraction, Gas Chromatographic/Mass
Spectrometric Methad! 8!

Purge and Trap, Gas Chramatoeraphic/Mass
Specirometric Methog™***!

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

Purge and Trap, (Gas Chromatographic/Mass
Spectromietiic Method!'*

Purge and Trap, Gas Chromatagraphic/Mass
Spectrametric Method 2

Furge and Trap, Gas Chromatographic/iass
Spectrometric Methagh 1

Ultrasonic Extraction, Gas Chromatographin/Mass
Spectrometric Method724

Purge and Trap, Gas Chromatoeraphic/Mass
Spectrometric Mathod 24!

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method! 79

Purge and Trap, Gas Chromatagraphic/Mass
Spectrametric Methodt=2

1) Ultrasonic Extraction, Gas Chromalographic
Method! 02

2) Utrasonic Extraction, Gas Chromatoeraphic/Mass
Spectrometric Methad!29

Ulzrasanic Extraction; Gas Chromatogmphic/Mass
Spectrometric Method!149

Uitrasonic Extraction, Gas Chromatoaraphic/Mass
Spectrametric Mettiod" Syen

60 24-Dinltrophenal..

i

aTunfY

Femansd

Adu

At

61

62

63

6

65

&6

67

6%

T

24-Tinitrophenol

24-Dinitrotelusne

‘2 6-Dinitrotoluene

Di-n-Octyt phthalate

Endosulfan

Endrin

Ethylbenzens

Flucranthene

Fluorene

Heptachlor

Heptachlor epoxide

Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Mathod! 776

Ultrasanic Extraction, Gas Chromatagraphic/Mass
Spectrometric Method!*4!

Ultrasonic Extraction; Gas Chromatographic/Mass
Spectrometric Method! 24!

Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!%

11 Uttrasonic Extraction, Gas Chromatographic
ME(hDdlm'Zzl

2) Ultrasonic Extraction, Gas Chramatoeraphic/Mass
Spectrometric ME!‘hﬂdmm

1) Ultrasonic Extraction, Gas Chromatographic
Methoo"“m

2} Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Mathod! %%

Purge and Trap, Gas Chromatagraphic/Mass
Spectrometric n.l'letl'-\ocim.";":rJ

1) Ultrasonic Extraction, Gas Chromatographic
Method“"‘z"’

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectromietric Mathgd! 40

1) Ultrasonic Extraction, Gas Chromatagraphic
Methog!t

-2) Ultrdsanic Extraction, Gas Chromatographic/Mass
Spectromatric Method o2l

1) Ultrasonic Extraction, Gas Chramatoeraphic
Method™™

2) Ultrasonic Exiraction, Gas Chromatographic/Mass
Spectrometric Method @2

1} Ultrasonic Extraction, Gas Chromatagraphic
Method!®7%

2) Ultrasenic Extraction, Gas Chromatagraphic/Mass

o

Specirometric Method " Syv)

71

T2

73

78

75

78

T

78

79

a0

81

71 Hexachlorobenzene..,

Hexachlorobenzene

Hexachloro:1,3-butadiene
n-Hexane

Ot-HEH

[B-HeH

YHCH

Hexachiorocyclopentadiens

Hexachloroethane

Indenol1,2,3-cdipyrene

lsophoronie

Lead

Mariganesa

1} Uitrasonic Extraction, Gas Chramatesraphic
Methad 54

2) Uttrasenic Extraction, Gas Chromatoemphic/Mass
Spectrometric Mathod 102

Purge and Trap, Gas Chromatagraphic/Mass
Spectrometric Method!

Purgs and Trap, Gas Chromatographic/Mass
Spectiometric Methad!420

1) Ultrasoriic Extractian, Gas Chromatographic
MEmthHI

2) Ultrasoinic Extraction, Gas Chromatogaphic/Mass
Spectrametric Method 2

1) Ultrasonic Extraction, Gas Chromatographic
MethipgH02!

2} Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Methed 1974

1) Ultrasorniic Extraction, Gas Chromatographic
Methodllb221

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

Ultrasonic Extraction, Gas Chramatographic/Mass
Spectromatric Mathiod' 192!

Wltrasonic Extraction, Gas Chromatogmphic/Mass
Spectrometric Method!

1) Ultrasonic Extraction, Gas Chromatographic
Methar424
-2} Ultrasanic Extraction, Gas Chromatographic/Mass
Spectrormetric Method 1%

Ultrasoric Extraction, Gas Chromatographic/Mass
Spectrometric Method 12

1) Bigestion, Flafie Atoric Absarption Specrrometric
Methog!" ¥l

2) Digestion, Inductively Caupled Plasma Method
1) Digestien, Flame Atamic Absorption Spectrometric
Method" 1%

2) Digestion, Inductively Coupled Piasma Method™ Py

83 Mercary...



AR

A

85

B

87

s

Q0

Mercury

Mathariol

Methaxychlar

Methyl brormide

Methylene chlgride.

‘Z-Methylphenal

2-Methylnaphthaiens

Methyl tert-butyl sther

1) Digestion, Cold-Vapor Atemic Absorption
Spectrometric Methiod™®

2 Digestion, Inductively Coupled Plasma Method ™
3) Thermal Decomposition Amalgamation and Atomic
Absorptior Spectrometric Method'™

Purge and Trap, Gas Chromatoeraphic/Mass
Spertrometric Method #4

1} Ultrasonic Extraction, Gas Chromatagraphic
Method22l

2} Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrametric Method ™%

Putge and Trap, Gas Chrematographic/Mass
Spectrametric Methiod

Puree and Trap, Gas Chramatoeraphic/Mass
Spectrometric Methad!4#1

Ultrasonic Extraction, Gas Chromatographic/Mass
Spectramietric Methad™?21

Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method 1128

Puige and Trap, Gas Chromiatographic/Mass

| spectrometric Method! #1

B1 | Naphthalene 1) Ultrasonic Extraction, Gas Chrematographic
Method!!"%
2) Uktrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Methad &2
92 | Nickel 1} Digestion, Flame Atomic Abserption Spectrometric
Method "'
2) Digestion, Inductively Coupled Plasma Methiog™ !
93 | Nitrobenzene Ultrasonic Extraction, Gas Chromatographic/Mass
Spactromaetric Method! 77!
94 | N-Nitrasodiphenylamine Ultrasonic Extraction, Gas Chromatagraphic/Mass
Spectrometric Mathod!02
95 | N-hitrosodi-n-propylamine Ultrasonic Extractian, Gas Chromatographic/Mass
Spectrometric Method %4 2y
96 Polychlarinated Biphemyls..,
o
IR LR 8Tnset
-22348556
Heptachlorobiphenyl
22334455 6
Nenachlorabipheryl
87 | Pertachlorophencl Ultrasonic Extraction, Gas Chromatographic/Mass
Sperctrometric Method #24
98 | Phenanthrene 1} Ultrasonie Extraction, Gas Chromatographic
Method! 2
2} Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method 1046
99 | Phenal Ultrasoric Extraction, Gas Chromatographic/Mass
Spectrometric Methad! 4
100 | Pyreng 1) Ultrasonic Extraction, Gas Chramatographic
Meth odmm
2} Ultrasanic Extraction, Gas Chromatosraphic/Mass
Spectrometric Method!!%2!
101 | Selenium 1) Digestion, Hydride Generation/Atarmic Absarptian
Spectrometric Method™2
2) Digestion, Inductively Coupled Plasma Methiod™®
102 | Sitver Digestion, inductively Coupled Plasrma Mathod" ™
103 | Styrene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!!22
106 | 1,1,2.2-Tetrachloroethanie Purge and Trap, Gas Chromatographic/Mass
Spectrametric Method!%2
105 | Tetrachloroathylens Purge and Trap, Gas Chromatoeraphic/Mass
Spectrometric Methiod" 24
106 | Toluene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method™
107 | Tevaphene Ultrascnie Extraction, Gas Chromatographic Method!%2%
108 | TPH (Cs-Cg) 1) Purge and Trap, Gas Chromatographic Method!' %24
2) Purge and Trap, Gas Chromategraphic/Mass
Spectrametric Method!!#2
109 | TPH(CaeCa) Ultrasenic Extraction, Gas Chromatoeraphic Method! ™!
110 | TPH (CoyerCash Ultrasonic Extraction, Gas Chromatoeraphic Method' 14!
111 | 1,24-Trichlorobenzene Puree and Trap, Gas Chrdmatugrap{.ichass
L Spectrometric Method ™ =)

112 1,1.1-Trichloroethane.,,

Ealil] asuaie Amaet
96 | Polychlorinated Biphenyls 1) Ultrasenic Extraction, Gas Chromatasraphic
- Aroclor 1016 Method! "
- Aroclor 1221 2) Ultrasonic Extraction, Gas Chromatographic/Mass
- Aroclor 1232 Spectrometric Methad'72%!
- Aroclor 1242
- Aroclor 1248
- Aroclor 1254
- Araclor 1260
Polychlorinated Biphenyls | Ultrasonic Extraction, Gas Chromatograshic Meth@“"‘f;}’
- 2-Chlorobiphenyl A
=2, 3-Dichlorobipheniyl
- 2.2\ 5-Trighloroblghenyl
- 24 5-Trichlorablphenyl
2,2,3,5 Tetrachlcrobipheriyl
- 2,255 Tetrachtarehiphenyl
- 2,3 8,4 Tetrachlorchiphany|
-22,345-
Pentachlorobiphenyl
- 228,55
Pentachlarobiphenyl
23386
Perttachlarebiphanyl
-Z2304'5-
Hexachlorobiphemyl
=~2,2\345,5-
Hexachlorablphenyl
S R
Hexachlorobiphenyl
-2248455.
Hexachioroblphenyl
-2233.845
Heptachlorobiphenyl
-22\38855
Heptachlorabiphenyl
- 2230456
Heptachiorobiphernyl
-2234 556,
ey
i | sramile 58nsod
112 | 1,1,1-Trichloroethane Furge and Trap, Gas ﬁhrpmatqgraphlchass
Spectrometric Method
113 | 1,1 2-Trichloroethane Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!22
114 | Trichloroethylene Puree and Trap, Gas Chramatographic/Mass
Spectrometric Methar 2
115 | 2,4,5Trichlsrophenol Ultrssonic Extraction, Gas Chromatosraphic/Mass
Spectrametric Method! %%
116 |'24,6-Trichiorophencl Ultrasonic Extraction, Gas Chromatoefaphic/Mass
Spectrometric Methad!02!
117 | 13,5 Trimethylbenzene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!#4
1B | Vanadium Diigestian, Inductively Coupled Plasma Method
119 | Vinyl acetate Purge and Trap, Gas Chromatographic/Mass
Spectromatric Mathod! 2
120 | Vinyl chloride Purge and Trap, Gas Chramatographic/Mass
Spectramettic M_ethodm‘m
121 | m-Xylene Purge and Trap, Gas Chiromiatographic/Mass
Spectrametric Method 242
122 | o-Xylene Purge and Trap, Gas Chromatographic/fass
Spectramietric Mathod 42
123 | paylene Furge and Trap, Gas Chromatographic/Mass
Spectrometric Method!! 29
120 | Xylene {Total) Purge and Trap, Gas Chamatographic/Mass
Specttometric Method!! 227
125 | Zinc 1] Digestion, Flame Atarmic Absomption Spectrormetris
Miethigel ™'
2) Digestion, Inductively Coupled Plasma Method
onssnaliy
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3. aupamnsadsaadoiarzndne. giafessiiide. fasiedn o ngaume:
Fouuraniihu, 2547,

4. APHA, AWWA, WEF. Standard Methods for the Examination of Water and
Wastewater. 23" ed. Washirigton, DC: ARHA, 2017,

5, Urited States Envirormenital Protection Agenicy. Standards of Performance for
MNew Stationary Sources. 40 CFR 60. Appendix A, 2015,

6. United States Erwironmental Protection Agency. Test Methods for Evaluation
Solid Waste Physical/Chemical Methods, SW-846, 1597

7. United States Environrental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Acid Digestion of Sediments, Sludges, and Sails,
SW-B46 Method 30508, 1996,

8, United States Environmental Protection Agency, Test Methods for Evaluation Solid
Waste Physical/Chemical Methods, Alkaline Digestion for Hexavalent Chramium.
SW-846 Method 30604, 1995,

9. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste 3. Physical/Chemical Metheds. Separatory Funnel Liguld-Liquid Extraction. SW-846
Method 3510C, 1954,

10. United States Environmental Protection Agency. Test Methads for Evaluation Solid
Waste Physical/Chemical Methods. Ultrasonic Extraction. SW-846 Method 3550C, 2007,

11, United States Envirenmental Protection Agency. Test Methads for Evaluation Salid
Waste Physical/Chemical Methods. Purge and Trap for Aqueous Samples. SW-846 Method
5030C, 2003,

12, United States Environments| Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Closed System Purge and Trap and Extraction for
Volatile Organics In Soll and Waste Sample, SW-846 Method 5035A, Z000.

13. United Siates Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Inductively Coupled Plasma-Optical Erission
Spectrametry. SW-846 Method 6010D, 2014,

14, Unlted States Environmental Protection Agency, Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Flame Atomic Absorption Spectrophotometry. SW-846
Method TOO0B, 2007

15: United States Environmental Protection Agency, Test Methods for Evaluation Sotid
Waste Physical/Chermical Methods, Arsenic (Atomic Absorption, Gaseous Hydride), SW-B46

Method T081A, 1992 = )

16. United States...

-

28, United States Environmental Protection Azency. Test Methads for Evaluation Solid
Waste Physical/Chemical Methads. Total and Amenable Cyanide : Distillation. SW-848
Method 9010C, 2004,

29, United States Environmental Pratection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Cyanide Extraction Procedure for Solids and Oils, Sw-
846 Method 5013A, 2014,

30. United States Environmentat Pratection Asency, Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Cyanide In Waters and Extracts using Titrimetric anid
Manual Spectrophatometric Procedures. SW-846 Method 9014, 2014,

31, United States Environmental Protection Agency. Test Methads for Evaluation Solid
Waste Physical/Chernical Methods, pH Electrometric Measuremeant. SW-846 Method
9040C, 2004,

32. United States Enwironmental Protection Agency. Test Methods for Evaluation Solid

Waste Physical/Chemical Methods: Soll and Waste pH. SW-846 Method 9045D, 2004- o
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16, Uniited States Environmental Protection Agsncy. Test Methods for Evaluation Solid
Waste Physical/Chemical Methads. Chromiurn, Hexavalent {Colorimetric). SW-846 Method
T196A, 1992,

17. United States Environmiental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chermical Methods: Mercury in Liquid Waste (Manual Cold Vapor
Technique). SW-846 Method T470A, 1992

18, United States Enviranmental Protection Agency, Test Methads for Evaluation Solid
Waste Physical/Chemical Methods. Mercury in Solid or Semisolid Waste (Manual Cold-
Vapor Technigue). SW-846 Method 74718, 1508,

19. United States Environmental Protection Agency, Test Methods far Evaluation Solid
Waste Physical/Chemical Methods. Mercury in Solids and Solutions by Thermal
Decomposition, Amalgamatian, and Atomic Absorption Spectrophotometry. SW-846
Method 7473, 2007,

“20. United States Ervironmiental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Metheds. Selenium (Atomic Absorption, Borohydride
Reduction). 5W-846 Method 7742, 1991,

‘21, United States Environmental Piatection Agency. Test Methods for Evaluation Salid
Waste Physical/Chemical Methods, Nonhalogenated Organics Using GC/FID. SW-846
Method BO15D, 2003

‘22, United States Envirgnmental Protection Agency. Test Methads for Evaluation Solid
Waste Physical/Chemical Methods, Organachlorine Pesticides by Gas Chromatography,
SW-846 Method BO&1B, 2007

23, United States Environmental Pratection Agency. Test Methods for Evaluation Seiid
Waste Physical/Cherrical Methords. Polychlorinated Biphenyls (PCBs) by Gas
Chromatography. SW-846 Method 80824 2007,

24, Uinited States Environmental Protection Agenty. Test Methads for Evaluation Salid
Wasts Physical/Chemical Methods: Pelynuclear Aromatic Hydracarbons, SW-846 Method
8100, 1980,

25, Unijted States Environmental Protection Agendy, Test Methads for Evaluation Salid
Waste Physical/Chemical Methads. Volatile Organic Compounds by Gas Chromatography/
Mass Spectrometry, SW-846 Methad 82600, 2018

28 United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chermical Methods. Semivelatile Organic Compounds by Gas
Chromatography/Mass Spec y. SW-B46 Method B2TOE, 2018,

27, Unitad States Environmental Protection Agency. Test Methads for Bvaluation Sotid
Waste Physical/Chernical Methods. Chlorinated Herbicldes by GC Using Methylation or
Pentafluorobenzylation Derivatization, SW-846 Method B151A, 1396

28. United States..,






