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MINE ENGINEERING CONSULTANT CO.LTD.

2/115 Tnsomsoioall BA Soannaoy 1 ANALYSIS REPORT

BoasvaAN-uASLNEN 34/1 phvausansdne
Onostuus Yondaunusid 12130
InsAlwr : 02-0642253, 02-0644754
Insans : 02-0642253 pio 102

Customer Details

Customer Name  : U3t fiunes $1im lassmawmileaustugnamnssuviiniiuuzvead tRegaamnisuneans
Usgulingdl 27256/15375

Address s fuaanedn sunedies Ymiay3sug Report No. : M630137

Sampling By - U39 Tand Budiieds reudaunuvi 1 Sampling Date  : 6-7 February 2020

Sampling Location  : yuyutuviedn (UTM 48 P 0299485 E, 1653824 N.)  Sampling Method : High Volume Air Sampler
Laboratory Details

Sample Type : DINA Received Date  : 10 February 2020
Analytical Date : 10-16 February 2020 Report Date : 16 February 2020
Model of Equipment : TISH/Thermo Scientific Model of Traceability : TE-5025A/2262
Certified Date : 24 January 2020 Expiration Date : 24 January 2021
Paramet sampling Dat Analytical Method Result Standard ®
arameter ampling Date nalytical Metho
PN vt (mg/m?) (mg/m®)
TSP 6-7/02/2020 US.EPA 40 CFR 50, Appendix B 0.035 0.330

Note: ! Uszmapmznssunisdanndonuwiend atul 24 (n.e.2547) Fae dvusnasgusunmetmaluysssnalaeily

TSP: fuazesesa Wds 24 7l

, . Vg
e Tarinthip LV
(Miss Parinthip Petjit) (Mr. Kittiphid Plongkaew)
Analyst Laboratory Manager

snualulTussawiuisimliihnessirssiinig 1/2
wufatgluiusenBenenuraudisud Tnaliléveygreeraiumedneaisnesanmeuism
MEC-FM-45 Rev.01 06-01-2563



usun lud 1IBudItiedo rouBaNaUN DN
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et swon:  ANALYSIS REPORT

onnosryus dondaunusid 12130
InseAwri : 02-0642253, 02-0644754
Insans : 02-0642253 o 102

Customer Details

Customer Name : U funes $10 Tnssmaniieawsitugmamnssuviinfiuuzvead ogeamnssuneaine
Ussmuiingil 27256/15375

Address s iuaanedn dunawdles Jmdayisud Report No. : M630137

Sampling By - U39 land (Bufiiiede Aoudauaut sim Sampling Date  : 6-7 February 2020

Sampling Location  : Tssla#iuvedlassms Sampling Method : High Volume Air Sampler
(UTM 48 P 0298864 E, 1652722 N.)

Laboratory Details

Sample Type 1 9N Received Date  : 10 February 2020

Analytical Date : 10-16 February 2020 Report Date : 16 February 2020

Model of Equipment : TISH/Thermo Scientific Model ot Traceability : TE-5025A/2262

Certified Date : 24 January 2020 Expiration Date : 24 January 2021

Parameter Sampling Date Analytical Method Result Standard ¥
(mg/m?) (mg/m?)
TSP 6-7/02/2020 US.EPA 40 CFR 50, Appendix B 0.092 0.330

Y v ' a o d - o o
Note: ¥ UssmAnnznssunsauiadeuuisnd aduil 2¢ (nA.2547) Faa dvusmnasgrusmnmeimeluusssimelagvialu
' E 1)
TSP: duareassiu whe 24 Flus

b

(Miss Parinthip Petjit) (Mr. Kittiphid Plongkaew)
Analyst Laboratory Manager

Twnatuilivsssamziviegmlmhnnseimssiviniy 2/2
Wudsdeluiusawfenanunawiisindiu lashildsueygmethaluamednvaldnysmnmaien
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MINE ENGINEERING CONSULTANT CO.,LTD.

2/115 Tnsomsiioail BA Svannaoo 1 ANALYSIS REPORT

BOHSVAN-UASLIEN 34/1 FvausiiBUnel
ONNOSIUUS dondanusiti 12130
InsAiwn : 02-0642253, 02-0644754
Insas : 02-0642253 sio 102

Customer Details

Customer Name  : U3t #tuwys $1im lassmainilesusitugnamnssuviinfiuustead tegnamnssunoat
Uszvnulinsil 27256/15375

Address : fuaaedn sunewdies Jmdayisud Report No. : M630137

Sampling By - U39 Tl Budidieds Aoudaunuyl Sampling Date  : 6-7 February 2020

Sampling Location  : yuwuunuwIedn (UTM 48 P 0299485 E, 1653824 N.) Sampling Method : Sound Level Meter
Laboratory Details

Sample Type : seRudes Received Date  : 10 February 2020
Report Date : 16 February 2020
Model of Equipment : ACO 6226 Model of Traceability : CA-12B/U2040047
Reference of level (dB(A)): 110 d8/1,000 Hz Calibrated Date : 12 March 2019
Measurement of Reading (dB(A)) : 106.30 dB/1,000 Hz Certificate No : HC190626
Time Equivalent Sound Pressure Level (dB(A)
Leq 24 hrs. Lmax
11.00-12.00 58.5 79.0
12.00-13.00 58.1 81.0
13.00-14.00 57.3 77.4
14.00-15.00 58.3 759
15.00-16.00 58.6 80.8
16.00-17.00 59.9 79.5
17.00-18.00 60.9 79.2
18.00-19.00 58.6 79.9
19.00-20.00 55.2 78.2
20.00-21.00 53.9 75.0
21.00-22.00 53.8 75.7
22.00-23.00 52.0 77.5
23.00-00.00 49.7 76.4
00.00-01.00 45.8 674
01.00-02.00 46.4 66.1
02.00-03.00 47.0 73.5
03.00-04.00 49.6 744
04.00-05.00 52.2 79.2
05.00-06.00 59.7 76.7
06.00-07.00 63.8 78.7
07.00-08.00 63.5 84.5
08.00-09.00 62.4 82.2
09.00-10.00 61.5 80.9
10.00-11.00 60.6 82.7
Average 24 hrs. 58.6 =
Max - 84.5
Standard” 70.0 115.0

QrumnmIguszAudslaoaly

x v . a @ od
Note : n UizmFlﬁEu:,'ﬂiinﬂ'ﬁa\iI.L'Jﬁﬁauuwi'd”m auUUn 1 \

(Miss Chonnikan Nambubpha) (Mr. Kittiphid Plongkaew)
Analyst Laboratory Manager

Perauiifussnawziuieiilminrmsvinseiyiniu 1/2
vadnigluiuseSenanukauaiissund Tnahilésueygymeiraluaednunidnusanmeuism
MEC-FM-45 Rev.01 06-01-2563
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MINE ENGINEERING CONSULTANT CO.,LTD.

2/115 Insomsiioad B3 svannaoy 1 ANALYSIS REPORT

BOUSOAR-UASLIEIN 34/1 FuaUSIIBUNE
ONosYUS SoRdAUNUSIL 12130
InsAiwn : 02-0642253, 02-0644754
Insas : 02-0642253 sio 102

Customer Details

Customer Name  : U3 fiuinys $1in Tasamawilowsiiugramnssuniinfiuurvead iegramnsauioas
Usevnutasdl 27256/15375
Address : fuaaedn Snewdies Jmiay3sug Report No. : M630137
Sampling By - US9 Tand 18udiile3s Aeudaunuyi 1im Sampling Date  : 6-7 February 2020
Sampling Location  : Tsslu#iuvedlasems Sampling Method : Sound Level Meter
(UTM 48 P 0298864 E, 1652722 N.)
Laboratory Details
Sample Type s SEAULEeS Received Date  : 10 February 2020
Report Date : 16 February 2020
Model of Equipment : ACO 6226 Model of Traceability : CA-128/U2040047
Reference of level (dB(A)): 110 dB/1,000 Hz Calibrated Date : 12 March 2019
Measurement of Reading (dB(A)) : 106.30 dB/1,000 Hz Certificate No : HC190626
Time Equivalent Sound Pressure Level (dB(A)
Leqg 24 hrs. Lmax
11.00-12.00 56.2 78.3
12.00-13.00 54.6 79.4
13.00-14.00 55.9 71.6
14.00-15.00 53.2 74.4
15.00-16.00 49.7 72.5
16.00-17.00 549 72.5
17.00-18.00 56.0 75.1
18.00-19.00 549 53.8
19.00-20.00 q7.3 56.3
20.00-21.00 48.0 57.6
21.00-22.00 q47.7 56.5
22.00-23.00 474 56.8
23.00-00.00 47.8 62.0
00.00-01.00 48.5 56.2
01.00-02.00 49.1 67.3
02.00-03.00 49.1 66.4
03.00-04.00 49.4 59.4
04.00-05.00 49.5 69.3
05.00-06.00 479 74.0
06.00-07.00 45.2 65.9
07.00-08.00 517 75.0
08.00-09.00 50.9 75.7
09.00-10.00 53.0 77.2
10.00-11.00 56.8 77.6
Average 24 hrs. 524 -
Max - 79.4
Standard” 115.0

MmsguTziudEsdasily

(Miss Chonnikan Nambubpha) (Mr. Kittiphid Plongkaew)
Analyst Laboratory Manager

. v ' a o d
Note: Y UssMARMIZNTTUNITAILINRDULAIYIA aUun 1

swetuiliussnarziuisgialamiunsviessiviniu 2/2
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MINE ENGINEERING CONSULTANT CO.,LTD.

e e o ANALYSIS REPORT

dunosryus dondaunusid 12130
InsAiwri : 02-0642253, 02-0644754
Insais : 02-0642253 Fo 102

Customer Details

Customer Name  : US®W fiumys $1im Tassnsinilesusitugravnasuviinfiuusvean tlegnamnasuneai
Usemuling?l 27256/15375

Address : fuaanedn Sunetliod Jmiayisud Report No. : M630137

Sampling By : U3 Tautd WBudileds roudauaut S Sampling Date  : 6-7 February 2020

Sampling Location  : 'qmuﬁmﬁaﬂﬁn (UTM 48 P 0299485 E, 1653824 N.) Sampling Method : Ground Vibration Recorder
Laboratory Details

Sample Type - prudusziitou Received Date  : 10 February 2020
Report Date : 16 February 2020
Parameter TRANSVERSE VERTICAL LONGITUDINAL

Result

Frequency ; Hz - - -

Peak Particle Velocity ; mm/sec - - -

Peak Displacement ; mm - = =
Standard?
Peak Particle Velocity ; mm/sec - - -

Peak Displacement ; mm i . B}

Measured Instrument Brand Model

Instantel Minimate Blaster

' - - . o ot o o Y -
Note: ! funasgiu amnsemanssnsiminensossumpuasdunandon Sos fvumnasgumsmuaussiudsussusiduasiiiou
MAMITIUVIlB AU (n.A. 2548)
- -~ ¥ « E il ' o » P
hifinssudaminiies Wewnegsswinnsianmiimilas

(Miss Chonnikan Nambubpha) {Mr. Kittiphid Plongkaew)
Analyst Laboratory Manager

TevuRiuiiussaareiumagiiminnesivinmsivin
vudndneluiusamlenenunaudiifisiudiu Tnshildsuougmesiadumednuaidnesnamauien
MEC-FM-45 Rev.01 06-01-2563
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MINE ENGINEERING CONSULTANT CO.,LTD.
I— — T
2/15 Inoomsmond 54 oaomaon 1 ANALYSIS REPORT
annostyus Sordaunusitd 12130

Insflwri : 02-0642253, 02-0644754
Insans : 02-0642253 sio 102

Customer Details

Customer Name  : US® fiumys $1im Tassmamilesusfiugnamnssuiinfiuustead (ognamnssunoas
Ussmutinsii 27256/15375
Address s Aruaanedn Sunedles Jmiayitug Report No. : M630137
Sampling By - U3 lund Budidlese reudaunuvi $18m Sampling Date  : 6-7 February 2020
Sampling Location  : Ts3luidiuveslasems Sampling Method : Ground Vibration Recorder
(UTM 48 P 0298864 E, 1652722 N.)
Laboratory Details
Sample Type s uduaziiiou Received Date  : 10 February 2020
Report Date : 16 February 2020
Parameter TRANSVERSE VERTICAL LONGITUDINAL
Result
Frequency ; Hz = = -
Peak Particle Velocity ; mm/sec - = -
Peak Displacement ; mm - - -
Standard?
Peak Particle Velocity ; mm/sec - =
Peak Disptacement ; mm - - -
Measured Instrument Brand Model
Instantel Minimate Blaster

Note : ! Aunasgu muussmansnsaminenssssuefuazdwindon 1303 fmuanasgunismuaussiuidswasusiduasiiiay
NnAvilesitu (wa. 2548)
' o » - - ' ' o v -
Lifinsszdamiumiies iesmnagsywinmswanmimiies

\
1"“‘”

(Miss Chonnikan Nambubpha)

(Mr. Kittiphid Plongkaew)

Analyst Laboratory Manager

suruaiulifussaameiuiadmlninnesvienzsiving 2/2
wudndeluiuseslenenunausifissudiu nebildFuaygnesaudumesnuaidnesaamaien
MEC-FM-45 Rev.01 06-01-2563
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MINE ENGINEERING CONSULTANT CO.,LTD.

2/115 Insomswioaill B/ $vannaco 1 ANALYSIS REPORT

BOUSLAN-UASLNEIN 34/1 FvausnBdnel
ONosrYUS vondaunusid 12130
Inseiwr : 02-0642253, 02-0644754
Insans : 02-0642253 vio 102

Customer Details

Customer Name : U3t Funes $1da Tassmsinileausiugramnssusiiniuusvend (ognamnssunaaie
Usgnudnsh 27256/15375
Address : fuaaedn Sunaien Jamday3sud Report No. : M630137
Sampling By - U3 lind 1BudiileSe Aoudaunuyi 1in Sampling Date  : 7 February 2020
. . 3 Y v . .
Sampling Location  : UBUAUYUTUUIUMILEAN Sampling Method : Grab Sampling
Laboratory Details
Sample Type Unlenu Received Date
Sample Appearance : - Analytical Date  : -
Report Date : 16 February 2020
Standard ?
Parameter Unit Analytical Method ¥ Result Appropriate | Maximum
Criteria Criteria
pH @ 25°C - Electrometric Method (4500-H* B) * 7.0-8.5 6.5-9.2
Total Suspended Solids me/L Dried at 103-105 °C (2540 D) * - .
Not more
Total Dissolved Solids mg/L Dried at 180 °C (2540 Q) * 1,200
than 600
Not more
Total Hardness meg/L as CaCOs | EDTA Titrimetric Method (2340 CO) & 500
than 300
Turbidity NTU Nephelometric Method (2130 B) * 5 20
o 5 Not more
Sulfate mg/L Turbidimetric Method (4500- SO4* E) * 250
than 200
Digestion, Inductively Coupled Plasma Not more
Total Iron mg/L * 1.0
Method (3030 F, 3120 B) than 0.5

Note : " Standard Methods for the Examination of Water and Wastewater. 23 ed. APHA, AWWA, WEF, 2017.
2 mmgwﬁmmmfﬂmuﬂismﬁnismww%'wmniﬁsiu'mﬁuas?iammﬁau Fo1 dmusvdninasivazinainsiumadnnsdmiumstestu
fumssuguuamsdesiiludeduandeuiuiy wa. 2551 Auilusivisrnaune iy 125 aoufiens 85 3 aiuil 21 nqumey 2552
* snmIsendsanuinumhukeEnmuitegtibivethmuud,

Loforanee 0\ g s/ L . X‘:?k.’f.' .......................
(Miss Paranee Lumboot) (Mr. Kittiphid Plongkaew)
Analyst Laboratory Manager

enuatuiiiussuaniziufmedwnlaiuns e ey 1/2
vufndeluiusemiessnunauaisiusdin lnshildsuaygmetiaduanednvalsnysanmeion
MEC-FM-45 Rev.01 06-01-2563
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MINE ENGINEERING CONSULTANT CO.,LTD.

e o ANALYSIS REPORT

ONosTYUS SoRdAUNUSG 12130
InsAiwr : 02-0642253, 02-0644754
Insans : 02-0642253 sio 102

Customer Details
Customer Name

Address
Sampling By
Sampling Location

Laboratory Details

: USH fiunes 91in Tessnamiliesusiugramnssutiinfuusyead iivegramnsunaaiig

Usemudnsil 27256/15375

: Auaanedn sunewdies Ywiayisud Report No. : M630137
- uSt Tl 1BudiileSa Aeudaunuy d1fim Sampling Date  : 7 February 2020
s U umaguruluvhesn Sampling Method : Grab Sampling

(UTM 48 P 0299425 E, 1654084 N.)

Sample Type L Unhi9fiu Received Date  : 10 February 2020
Sample Appearance : la finznou Analytical Date  : 10-16 February 2020
Report Date : 16 February 2020
Standard ?
Parameter Unit Analytical Method ¥ Result Appropriate | Maximum
Criteria Criteria
pH @ 25°C Electrometric Method (4500-H* B) 7.94 7.085 6.59.2
Total Suspended Solids me/L Dried at 103-105 °C (2540 D) <5.0 - -
Not more
Total Dissolved Solids mg/L Dried at 180 °C (2540 C) 618 1,200
than 600
Not more
Total Hardness mg/L as CaCO;s | EDTA Titrimetric Method (2340 C) 327 500
than 300
Turbidity NTU Nephelometric Method (2130 B) <1 5 20
o . 2 Not more
Sulfate mg/L Turbidimetric Method (4500- SO4 E) 20.6 250
than 200
Digestion, Inductively Coupled Plasma Not more
Total iron mg/L 0.01 1.0
Method (3030 F, 3120 B) than 0.5

Note: U Standard Methods for the Examination of Water and Wastewater. 23 ed. APHA, AWWA, WEF, 2017.

3 o - . v - ° Y « o w o
2 mni‘_ﬁ'mﬁlmmwmmuﬂismﬁnszwﬁmswmniﬁiiumnuazaomﬂaau ¥} ﬂ'Wl'uﬂ"ﬁﬂlﬂmﬂua#ﬂ']ﬂ?ﬂ'ﬁlﬂﬂ']i']'ﬂ"lﬂ'ﬁ?h'l/ﬁllﬂ'l‘i'ﬂa\iﬂu

Iy v o - v = - a ' = v
suansrsuguuazmstasiuluGasdundounduiie wa. 2551 ARuilusisamune @y 125 aufivey 85 1 asiufl 21 ngwatRu 2552

oo SOOI

(Miss Paranee Lumboot)

b

(Mr. Kittiphid Plongkaew)

Analyst Laboratory Manager

swnuaruisusaaawiziufmednlmimamaieseiyini 2/2
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RECALIBRATION
DUE DATE:

January 24, 2021

ﬁ
TISCH J

Environmental

% ;.é ;/g% .

Calibration Certification Information
Cal. Date: January 24, 2020 Rootsmeter S/N: 438320 Ta: 295 °K
Operator: Jim Tisch Pa: 749.3 mm Hg
Calibration Model #:  TE-5025A Calibrator S/N: 2262
Vol. Init Vol. Final AVol. ATime AP AH
Run (m3) (m3) (m3) (min) (mm Hg) (in H20)
1 1 2 1 1.4260 3.2 2.00
2 3 4 1] 0.9990 6.4 4.00
3 ] 6 1 0.8940 7.9 5.00
4 7 8 1 0.8460 8.8 5.50
5 9 10 1 0.7030 12.7 8.00
Data Tabulation
Pa )( Tstd )
Vstd Qstd ‘\/AH( Pstd Ta Qa A H( Ta/Pa )
(m3) (x-axis) (y-axis) Va (x-axis) (y-axis)
0.9917 0.6954 1.4113 0.9957 0.6983 0.8874
0.9874 0.9884 1.9959 0.9915 0.9925 1.2549
0.9854 1.1023 2.2315 0.9895 1.1068 1.4030
0.9843 1.1634 2.3405 0.9883 1.1682 1.4715
0.9791 1.3927 2.8227 0.9831 1.3984 1.7747
m= 2.01968 m= 1.26469
QSTD b= 0.00245 QA b= 0.00154
r= 0.99989 r= 0.99989
Calculations
Vstd=|AVol((Pa-AP)/Pstd)(Tstd/Ta) Va=|AVol((Pa-AP)/Pa)
Qstd=|Vstd/ATime Qa=|Va/ATime
For subsequent flow rate calculations:
- Pa Tstd -
Qstd= 1/m (( \/AH( T )( 2 )) -b) Qa= 1/m (( AH(Ta/Pa)) -b)
Standard Conditions
Tstd:[ 298.15 °k RECALIBRATION
Pstd: 760 mm Hg
Key US EPA recommends annual recalibration per 1998
AH: calibrator manometer reading (in H20) 40 Code of Federal Regulations Part 50 to 51,
AP: rootsmeter manometer reading (mm Hg) Appendix B to Part 50, Reference Method for the
Ta: actual absolute temperature (°K) Determination of Suspended Particulate Matter in
Paf actual barometric pressure (mm Hg) the Atmosphere, 9.2.17, page 30
b: intercept

m: slope

www.tisch-env.com
TOLL FREE: (877)263-7610
FAX: (513)467-9009

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




Equipment:
Madel:
Serial No. (or ID.):
Manufacturer:

Condition:

Customer:

Environment Condition:

Calibration Place:

Calibration By:
Calibration Date:
The Method used:
Traceability:

5PC CALIBRATION CENTER CO.,LTD.

94 Soi Wachirathamsathit 57 Sukhumvit 101/1 Bangchak Prakanong Bangkok 10260
Tel : +66(0) 2185-4333 Fax : +66(0) 2185-4424
website : hitp/Mww.spe-rit.com

\~\"|")‘ ,

Certificate of Calibration =

Balance Certificate No.: 01193060 7@“

AB204-S Issued Date: 28 August 2019 eI TS0
1123163290 (MEC-LABO2) Job No.: KCAL1911191

Mettler Toledo Page: 10of 3

In condition

MINE ENGINEERING CONSULTANT CO.,LTD.

2/115 JSP City Rangsitklong 1, Rangsit-Nakhon Nayok Rd,
Soi. Rangsit-Nakhon Nayok 34/1, Prachathipat,
Thanyaburi, Pathum Thani 12130 Thailand.

Temperature 25 °C t 07°C

Humidity 57 %RH T 4.7 %RH

MINE ENGINEERING CONSULTANT CO.,LTD. (fu 4)
2/115 JSP City Rangsitklong 1, Rangsit-Nakhon Nayok Rd,
Soi. Rangsit-Nakhon Nayok 34/1, Prachathipat,
Thanyaburi, Pathum Thani 12130 Thailand.

Mr. Piyapong Sornkaew

22 August 2019

In house method, SPCC-WI-47, base on UKAS Lab 14

This certificate is traceable to the S| Units maintained by National Institute of Metrology
(NIMT), Thailand through SPC Calibration Center Co., Ltd. Certificate No. C02182473,
C02182572

| .

SPC Callbmuon Center Co. Ltd

QMVQA_

(Mr. Pivapong Sornkaew)
Person in charge

(Mr. Rungrod Jenkittrakulchai)
Authorized signatory

This certificate is issued the units of measurement according to the International System of Units (SI). It provides traceability of measurement to international or national

standard or other recognized national standard laboratories.

The measurement uncertainty stalted is the expanded uncertainty which is obtained from the standard uncertainty multiplied by the coverage factor (k=2) to provide a level of

confidence of approximately 95%. Itis determined in accordance with the Guide to Expression of Uncertainty in Measurement (GUM).

These results may be affected by deviations from specified conditions. The results relate only to the items tested, calibrated or sampled. The report shall not be reproduced

except in full without approval of SPC Calibration Center Co., Ltd.

SPCC-FM-C01-06: 01 Aug 2019



| -
SR Calaton

C CALIBRATION CENTER CO.,LTD.

34 Sol Wachirathamsathit 57 Sukhumvit 101/1 Bangchak Prakanong Bangkok 10260
Tel : +66(0) 21854333 Fax : +66(0) 2185-4424
website : http/Aww.spc-it.com

Certificate No.:  C01193060 Page: 20f 3

Calibration Results:
Before Adjustment

Eccentric Error: Weight to be1/4 or 1/3 of Maximum capacity, taken from the center of the pan as a zero reference.

|
_Lo) 1) = Nominal Test Value 50 (9)
] B ¢
® @ @@ Reference Points (g)
®)(@®) (®f®
| A B C D E
|:!|:| /] " - -0.0001 0.0001 0.0000 0.0000

Repeatability: Determination of the standard deviation of weighing balance., Readability 0.0001  (g)
Nominal test value (g) Standard Deviation
20 0.00004
200 0.00004
Departure of indication from nominal value., Readability — 0.0001 (g)
Nominal Value | Conventional Mass Displayed Value Correction of Balance| Uncertainty ‘
(9) (9) (9) (9) (9)
0.001 0.00100 0.0010 0.0000 0.00010 2.02
0.01 0.01000 0.0100 0.0000 0.00010 2.02
0.1 0.10000 0.1000 0.0000 0.00010 2.02
1 1.00000 1.0000 0.0000 0.00010 2.02
5 5.00000 5.0000 0.0000 0.00010 2.02
10 9.99998 10.0000 0.0000 0.00010 2.02
50 49.99997 49,9992 0.0008 0.00012 2.01
100 99.99999 99.9990 0.0010 0.00017 2.00
150 149.99996 149.9985 0.0015 0.00023 2.00
200 199.99987 199.9980 0.0019 0.00029 2.00

SPCC-FM-C01-06: 01 Aug 2019



| - SPC CALIBRATION CENTER CO.,LTD.

% Ctal'ihrqtinn 14 Soi Wachirathamsathit §7 Sukhumvit 101/1 Bangchak Prakanong Banglwok 10260
T ] Tel : +66(0) 2185-4333 Fax : +66(0) 2185-4424
website : hitp/Avww.spc-it.com

Certificate No.:  C01193060 Page: 3of 3

After Adjustment

Eccentric Error: Weight to be1/4 or 1/3 of Maximum capacity, taken from the center of the pan as a zero reference.

-LQ'I” = l’w’ Nominal Test Value 50 (9)
(@ @l 6\ Reference Points (g)
%_ | . 0.0000 | 0.0000 | 0.0000 | 0.0000
Repeatability: Determination of the standard deviation of weighing balance., Readability 0.0001 (g)
Nominal test value (g) Standard Deviation
20 0.00004
200 0.00005

Departure of indication from nominal value., Readability ~— 0.0001 (g)

Nominal Value | Conventional Mass Displayed Value Correction of Balance | Uncertainty ‘
(@) (9) (9) (9 ()

0.001 0.00100 0.0010 0.0000 0.00010 2.03
0.01 0.01000 0.0100 0.0000 0.00010 2.03
0.1 0.10000 0.1000 0.0000 0.00010 2.03

1 1.00000 1.0000 0.0000 0.00010 2.03
5 5.00000 5.0000 0.0000 0.00010 2.02
10 9.99998 10.0000 0.0000 0.00010 2.02
50 49.99997 50.0000 0.0000 0.00012 2.01
100 99.99999 100.0000 0.0000 0.00017 2.00
150 149.99996 150.0000 0.0000 0.00023 2.00
200 199.99987 200.0000 -0.0001 0.00029 2.00

The End of Certificate
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Certificate Of Calibration

Cer. No. HC190626
Item Audiogram e

Brand : QUEST Page 1
Model: CA-12B
Serial Number : U2040047 ID.NOQ.: -

Client : w34 land Susidiess aousauaur Hida

o

¥
2/115 Tnssms wioaii 34 Ssda naeal sovsadn-unsuion34/1 dwalsensilad sunotas sandalnusil

12130
Room Ambient Condition Temperature : 24.50 Celsiuss Humidity : 56.00 %
Calibrated Date - 12 March 2019 Due Date 12 March 2020
Calibrated By Kittinan Kittikornwattana Procedure Used TS/F/CL/178
STANDARD USED
Description/Model Serial Number Manufacturing Traceability No. Due. Date
PRECISION INTERATING SOUND LEVEL 1351 LARSON DAVIS EEL.BP.105/1261 24 January 2020
DIGITAL THERMO-HYGROMETER 355081337 DIGICON HC187439 17 September 2019
Result See Data Attached

The Report Uncertainty of Measurement was based on Standard Uncertainty Multiplied By a Coverage

k=2 ,Providing a Level of Confidence of Approximately 95 %

This Certification is traceable to
Thailand Institute of Scientific and Technological Research (Tistr)

Hospital Assets Management Service Co.,Ltd.,GIIC Calibration Laboratory, And The National Institute of Standards and

) ¥/ " Assets Mar ent | S
Calibrated By : % ‘7“ g Approved By : @

( Kittinan Kittikornwattana ) = ( Phakdee Chananoi )
Engineer ' Service Manager

I gaaiinen waand uumawun esiad s19a

1= ER I o = o
81/10 w3 3 ol e.ananauudy v.adnusidl 12140 Tns. 0-24339682-4 uvlng 0-2433-9685



TS/F/028 Rev : 0 Eff Date

01/09/2008

HOSPITAL ASSETS MANAGEMENT SERVICES Co..Ltd.

Calibration Results

Cer.No. HC 190626
Page 2
1 P|FIN Qualitative Tests Comments 1 P N Qualitative Tests Comments
L1 |Y Chassis / Housing 1.14 v | Heater
12|V Mount 1.15 v" | Motor / Pump / Fan
13 v | Caster / Brakes Compressor
14 |V AC Plug / Receptacles 1.16 v | Fluid Levels
15 |v Line Cord i v Battery / Charger
1.6 |V Strain Reliefs 118V Indicators / Displays
17| Circuit Breaker / Fuse 1.19| v User Calibration / Self-Test
1.8 v" | Tubes / Hoses 120 v Alarms / Interlocks
19 |V Cables 1.21| v Audible Signals
Lio|v Fittings / Connectors 122| ¥ Labeling
L1 |v Electrodes / Transducers 1.23| Y Accessories
112 v | Filters 1.24
1.13| vV Controls / Switches 125
2 |PIFI|N Quantitative Tests Comments
2.1 v Grounding Resistance : - Q
22 v Leakage Current :> Chassis : = HA  Leads: s UHA
23
24
2.5
2.6
2.7
2.8
29
210( v Sound Accuracy [ & 10 %]
Units Setting Indicated Actual ( Average ) Error %Error + Uncertainty
dB = 110 106.30 -3.70 -3.36 0.058
Uncalculate
211| v I | Sound Accuracy [ 1 10 %]
Units Setting Indicated Actual ( Average ) Error Y%Error =+ Uncertainty
Hz - 1000 1000.00 0.00 0.00 0.058
|:| Uncalculate
w2 | [V
Units Setting Indicated / Actual Actual ( Average ) Error %Error Ao Uncertainty
D Uncalculate
_3 Check if Done Preventive Maintenance Description and Comments
31 N Clean
3.2 N Lubricate
33 N Calibrate / Adjust
3.4 N Replace
Comments : Status :
ﬂ Passed D
ﬂ/ Service Required O
[' Removed From Use D
P=Pass F=Fail N=NotTest
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63/14-15,67/35-36 Soi Pelchk 7,7/1, Petchk

Certificate Report

Customer Name . Mine Engineering Consultant

Rd, Watthapra, Bangkokyai, Bangkok 10600 Thailand Tel : (66) 02-8680812#13 Fax. : (66) 02-8680860

Customer Address : 124/37 Moo 1, Soi 2 , Rangsit—-Pathum road Pathum Thani 12000

Instrument Calibrated

Ambient Enviroment

Description  : Sound Level Meter Temperature : (24+3)°c
Manufacturer : Aco Relative Humidity : (55+15)%
Model : 6226 Ambient Pressure : (1008+5)hPa
Serial No. . 72841
Standards Used
® Sound Level Calibrator Delta ohm HD 2020
® Digital Muiti meter Fluke 289/FVF S/N 67845
® Computer and Software Dell Vostro 5460 S/N 9CWD1Y1
Measurement Result
Method Standard Reading Error After Adjustment
Reference (dB) (dB) (dB) + (dB)
Sound level 94.0 94.0 0 94.0
Calibrator HD—- T
114.0 114.0 0] 114.0
2020 s
CALIBRATION BY : Wl ———— . e, /0¢/ Ll /030/01
¥ 4
APPROVED BY :  gsodesrcn é,.n%w( DATE:  1/11 [Qor

fa9n1sAaNaNIIFIUINATALNNLGY AMAUEA Ha1UE 086-303-3140

Tel: (66) 0-28680812 Fax:(66) 0-2868-1889

63/14-15,67/35-36 Petkasem 7,7/1 Rd., Thapra, Bangkokyai, Bangkok 10600 Thailand
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sPC CALIBRATION CENTER CO.,LTD.

. Soi Wachirathamsathit 57 Sukhumvit 101/1 Bangchak Prakanong Bangkok 10260
! Tel : +66(0) 2185-4333 Fax : +66(0) 2185-4424
. website : http/www.spc-it.com

Certificate of Calibration 8=

W \"]",u,},

Equipment: Balance Certificate No.:  C01193059 ",’/"’_/—-‘R\T‘;
Model: AZ214 Issued Date: 28 August 2019 o WeCIBkIE s
Serial No. (or ID.): 28092281 (MEC-LABO1) Job No.: KCAL1911190
Manufacturer: Sartorius Page: 1of 3
Condition: In condition
Customer: MINE ENGINEERING CONSULTANT CO.,LTD.

2/115 JSP City Rangsitklong 1, Rangsit-Nakhon Nayok Rd,
Soi. Rangsit-Nakhon Nayok 34/1, Prachathipat,
Thanyaburi, Pathum Thani 12130 Thailand.

Environment Condition: Temperature 25 °C * 07°C
Humidity 57 %RH T 4.7 %RH
Calibration Place: MINE ENGINEERING CONSULTANT CO.,LTD. (°ﬁ'u 4)

2/115 JSP City Rangsitklong 1, Rangsit-Nakhon Nayok Rd,

Soi. Rangsit-Nakhon Nayok 34/1, Prachathipat,
Thanyaburi, Pathum Thani 12130 Thailand.

Calibration By: Mr. Piyapong Sornkaew

Calibration Date: 22 August 2019

The Method used: In house method, SPCC-WI-47, base on UKAS Lab 14

Traceability: This certificate is traceable to the S| Units maintained by National Institute of Metrology

(NIMT), Thailand through SPC Calibration Center Co., Ltd. Certificate No. C02182473,

C02182572
b Danoprorde
SPCCltation Cener o, L, il i
{Mr. Piyapong Sornkaew) (Mr. Rungrod Jenkittrakulchai)
Person in charge Authorized signatory

This certificate is issued the units of measurement according to the International System of Units (SI). It provides traceability of measurement to international or national
standard or other recognized national standard laboratories.

The measurement uncertainty stated is the expanded uncertainty which is obtained from the standard uncertainty multiplied by the coverage factor (k=2) to provide a level of
confidence of approximately 95%. Itis determined in accordance with the Guide to Expression of Uncertainty in Measurement (GUM).

These results may be affected by deviations from specified conditions. The results relate only to the items tested, calibrated or sampled. The report shall not be reproduced

exceptin full without approval of SPC Calibration Center Co., Ltd.
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SPC CALIBRATION CENTER CO.,LTD.

Sol Wachirathamsathit 57 Sukhumvit 101/1 Bangchak Prakanong Bangkok 10260
Tel : +66(0) 21854333 Fax : +66(0) 2185-4424
website : hitp/Awww.spc-t.com

Certificate No.: C01193059 Page: 20of 3

Calibration Results:
Before Adjustment

Eccentric Error: Weight to be1/4 or 1/3 of Maximum capacity, taken from the center of the pan as a zero reference.

W' Nominal Test Value 50 (@)
;@«@ Reference Points (g)
©C)
A B C D E
—% = -0.0001 | -0.0001 0.0000 0.0000
Repeatability: Determination of the standard deviation of weighing balance., Readability 0.0001 (g)
Nominal test value (g) Standard Deviation
20 0.00004
200 0.00005

Departure of indication from nominal value., Readability = 0.0001 (g)

Nominal Value | Conventional Mass Displayed Value Correction of Balance | Uncertainty ‘
(@) (9 (9) () (9
0.001 0.00100 0.0010 0.0000 0.00010 2.03
0.01 0.01000 0.0100 0.0000 0.00010 2.03
0.1 0.10000 0.1000 0.0000 0.00010 2.03
1 1.00000 1.0000 0.0000 0.00010 2.03
5 5.00000 5.0000 0.0000 0.00010 2.03
10 9.99998 10.0000 0.0000 0.00011 2.02
50 49.99997 50.0004 -0.0004 0.00012 2.01
100 99.99999 100.0022 -0.0022 0.00017 2.00
150 149.99996 150.0030 -0.0030 0.00023 2.00
200 199.99987 200.0040 -0.0041 0.00029 2.00




Jcam >PC CALIBRATION CENTER CO.,LTD.

diiDTation & 4 Sol Wachirathamsathit 57 Sukhumvit 101/1 Bangchak Prakanong Bangkok 10260
........ ‘ Tel : +66(0) 2185-4333 Fax : +66(0) 2185-4424
website : hitp/Avww.spc-it.com

Certificate No.: C01193059 Page: 3of 3
After Adjustment
Eccentric Error: Weight to be1/4 or 1/3 of Maximum capacity, taken from the center of the pan as a zero reference.
"Lﬁ'[' e Nominal Test Value 50 (9)
(@ @) Reference Points (g)
©C A B c D E

= 0.0001 0.0000 -0.0001 0.0000

Repeatability: Determination of the standard deviation of weighing balance., Readability 0.0001 (g)
Nominal test value (g) Standard Deviation
20 0.00005
200 0.00005

Departure of indication from nominal value., Readability = 0.0001 (g)

Nominal Value | Conventional Mass Displayed Value Correction of Balance| Uncertainty ‘
(@ (9 (9) (@) (9)

0.001 0.00100 0.0010 0.0000 0.00010 2.03
0.01 0.01000 0.0100 0.0000 0.00010 2.03
0.1 0.10000 0.1000 0.0000 0.00010 2.03

1 1.00000 1.0000 0.0000 0.00010 2.03
5 5.00000 5.0000 0.0000 0.00010 2.03
10 9.99998 10.0000 0.0000 0.00011 2.02
50 49.99997 50.0000 0.0000 0.00012 2.01
100 99.99999 100.0000 0.0000 0.00017 2.00
150 149.99996 149.9999 0.0001 0.00023 2.00
200 199.99987 199.9999 0.0000 0.00029 2.00

The End of Certificate

SPCC-FM-C01-06: 01 Aug 2019

_
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PerkinEimer’
For the Better

Avio200
Preventive Maintenance Report

Company Name: wvan. lusiidudiitesenousanaud

Instrument Location: a.aszmidad e.5ayeyy’ Jnsmid

Instrument Serial No.: 079518071903

Date: 30-May-2019



ICP-OES/Avio200 Preventive Maintenance (PM)

Company Name: 'L.laﬂ.‘luﬁuﬁuﬁ'sﬁué«mwﬁ‘mmuﬂ
Address . nabizmiiiad a. 53 tyumil
{Instrument Location):
Serial Number: 1079518071903 PM Number: 1/2
CI:IStom(:!r Name 1079518071903 Telephone Number:
(if applicable):
Service Engineer Thanawat Tirakotai Service Order  |\y6 40796035
Name: Number:
Date PM Performed: 30-May-2019 Next PM Due Date: 30-May-2020
(DD-MMM-YYYY) {DD-MMM-YYYY)
Standard Labor Hours to Complete PM : 4 hours
Part Number Release Publication Date ' )
09370140 Rev.4 B J 2018 — _
e anuary PerkinElmer

Scope

The purpose of this PM isto ensure the continued functionality of the PerkinElemer/Avio200 by
inspecting and replacing any worn or damaged parts. This service should only be performed by a trained
representative of PerkinElmer.

The customer should save their method before the PM begins.

General Instructions:

The customer must provide the engineer operational data to demonstrate recent instrument
performance prior to starting the PM. Always check with the customer before making any changes that
may affect the customer’s analysis or calibration, including a current back-up of system software and/or
data files. The completed document should be signed by an authorized PerkinElmer and customer
representative and left with the customer. Update the PM sticker and instrument logbook as required.

Copyright Information

This document contains proprietary information that is protected by copyright.All rights are reserved.
No part of this publication may be reproduced in any form whatsoever or translated into any language
without the prior, written permission of PerkinElmer, Inc. Copyright ©® 2013 PerkinElmer, Inc.

Trademarks

Registered names, trademarks, etc. used in this document, even when not specifically marked as such, are
protected by law. PerkinElmer is a registered trademark of PerkinElmer, Inc. All other trademarks and
registered trademarks not owned by PerkinElmer, Inc. or its subsidiaries that are depicted herein are the
property of their respective owners.

Except as specifically set forth in its terms and conditions of sale, PerkinElmer makes no Warranty of
any kind with regard to this document, including, but not limited to, the implied warranties of
merchantability and fitness for a particular purpose.

PerkinElmer shall not be liable for incidental or consequential damages in connection with the furnishing
or use of this document.

ICP-OES/Avio200 Preventive Maintenance (PM) Page 1 of 6




Component List

Component / Specific Model

Serial #

Configuration Notes

Parts Lists

Parts Included with the PM

Part Number

(if applicable) Description Quantity
09995098 Air Filter-Spectrometer Clean
N077520 Air Filter-RF Generator Clean
09992731 Axial Window Clean
B0810377 Radial Window Clean
N0770438 O-ring kit, injector support adapter Ckeck
N0780437 O-ring kit, torch Check

Additional Reagents and Standards Required for PM

R Nl.meer Description Quantity Batch/Lot # | Expiration Date:
(if applicable) (MM/YY)
Multi-Element Standard
2-30WGX1 Apr-2020
N0691579 (N069-1579 diluted 10X) 1 P
Instrument Calibration-4
5-97MKY1 Dec-2019
N9300221 (N9300221 diluted 100X) !

ICP-OES/Avio200 Preventive Maintenance (PM)

Page 2 of 6




Procedure Checklist

Use (v ) to check off those steps in the checklist that have been completed.

1. General:

¥ Ask customer about unit’s performance since last visit.
¥ Check incoming AC line voltage under load for proper levels and grounding.

M Is the instrument operational?
2. Mechanical:

V1 Inspect and clean all fans and filters.
¥l Inspect and replace torch components and necessary.

Torch Components Replaced: [1Yes ¥INo
If yes, list components replaced:
¥ Inspect all tubing for signs of cracking or leaking and replace as necessary.
Tubing Replaced: [1Yes ¥INo
If yes, list tubing replaced:

¥ Inspect the peristaltic pump for proper operation.
¥1 Check and adjust if necessary, the external nitrogen, argon shear gas and water supply pressures.
¥1 Check and adjust if necessary, the internal nitrogen, main argon, torch argon and shear gas

pressures
Regulator Measured Pressure Set Pressure
Nitrogen N/A NA (calibrated in Factory)
Main Argon 76 76psig
Torch Argon 67 67psig
Shear Gas 65 65psig
Water 35 35psi

¥1 Check the shear gas nozzle for blockages and proper, uniform flow.

¥1 Inspect nitrogen Hi/Low purge and shear gas solenoids for proper function.

¥1 Inspect the function of all spectrometer motors. Drive the motors from the Spectrometer DCM. Check all
motors, couplings, set screws, gears or drive assembly located on the spectrometer (prism/grating
wavelength drives, slits, shutter, DV mirror, X/Y mirror) if problems are found.

V1 Perform preventative maintenance on the chiller as required. Make the customer aware of the importance
of maintaining the chiller fluid level and filter replacement.

¥ Drain air compressor surge tank.

¥] Clean exterior of instrument.

ICP-OES/Avio200 Preventive Maintenance (PM) Page 3 of 6




3. Electrical:

v Visually inspect all PC boards for cleanliness and signs of corrosion.
¥1 Check all RF generator and spectrometer power supply voltages.

¥] Run instrument diagnostic checks from the appropriate Device Control Module.

RF Generator:
¥1 Check the RF generator status screens.
¥ Check the function of all interlocks.

Spectrometer:
¥] Check the spectrometer status screens.
¥1 Check for proper function of all motors from the Motor Control window.

4. Optical:

V] Check the neon lamp for proper operation.

¥ Ensure that neon initialization passes at power up.

¥ Ensure that there is a single, well defined peak of sufficient intensity (approximately 15,000 to
60,000 cts.) for the 703.241nm neon line viewed in the DCM Collect Spectra window. Re-generate
the neon correction table if problems are encountered. If problems are still exhibited after the
table is re-generated, replace the neon lamp assembly.

Neon Lamp Replaced: [lYes ¥INo

¥1 Perform the Initialize Optics routine from the Spectrometer Control window.

V] Insure that the routine passes with no error codes. If it fails, run a manual prism scan from the
spectrometer DCM.

V] Insure the Dark Current measurement (Detector Calibration) passes at initialization.

¥1 Check the shutter home sensor position.

V1 Check prism/electronics temperature sensor readback values from the DCM. It is normal for
these readings to be shown in red. A typical prism temperature is approximately 29.5 degree C.
A typical electronics temperature is approximately 35 degree C.

V] Check the detector temperature from the DCM for -7.0 to -8.5 degree C. If outside of this range
the detector cooling fan may not be operational. Further inspection may be necessary.

¥ Inspect for proper function of the transfer optics. 1) shutter 2) DV mirror 3) X/Y mirror.

V] Clean or replace the axial and radial view windows as necessary.
Axial Window Replaced: ClYes ¥INo
Radial Window Replaced: ClYes ¥INo

5. Post PM Performance Tests:
V1 Perform View Align.

5.1 Spectral Resolution:
71 Measure the spectrometers ability to separate two adjacent wavelengths.

Parameter Specification Test Result Pass/Fail
As 193.696 - Resolution <0.009 0.007 Passed
Ni 231.604 - Resolution <0.011 0.008 Passed
Ni 341.476 - Resolution <0.015 0.012 Passed
Ba 455.403 - Resolution <0.020 0.017 Passed

ICP-OES/Avio200 Preventive Maintenance (PM) Page 4 of 6




5.2 Precision:

¥ Test for reproducibility of a set of measurement.

Parameter Specification Test Result Pass/Fail
Zn 213.856 %RSD <1 % 0.42 Passed
Mg 280.856 %RSD <1 % 0.38 Passed
Mg 285.207 %RSD <1 % 0.31 Passed
Ba 455.403 %RSD <1 % 0.57 Passed
5.4 Mn BEC:

¥1 Run Axial and Radial BEC according to the A&T spec, or the commissioning test procedure.

Mn Background Equivalent Concentration:

Method “MnBEC” For Samples “IB (2%HNO3)” and “IS (N069-1579/10)”, record intensities.

Calculated BEC: BEC = (IB * Conc of Std) / (IS - IB). Where Conc of Std = 1,000 PPB

Element Mode Conc. 1B IS
Mn 257.610 Radial 1,000 ppb 5224.2 445356.8
Mn 257.610 Axial 1,000 ppb 14670.5 1167676.0
Mn 257.610 IB*Conc. IS-1B BEC Spec Pass/Fail
Radial 5224200 440132.6 11.86 <30 PPB Passed
Axial 14670500 1153005.5 12.72 <30 PPB Passed
6. Review:

¥ Review with the customer PM work performed.

¥ Discuss recommended customer supplied materials to have on hand.
V1 Attach PM sticker.

ICP-OES/Avio200 Preventive Maintenance (PM)

Page 5 of 6




Additional Comments

Additional Comments Regarding the PM

Review

The preventive maintenance checks and if applicable performance tests for ICP-OES/Avio200
have been completed.

This ICP-OES/Avio200 Passes Y1 Fails (1 the preventive maintenance.

Review of Preventive Maintenance:

Authorized PerkinElmer Representative: - Date:
HOUNR  Fosene 30-May-2019

(DD-MMM-YYYY)

Authorized Customer Representative: Date:
F g 30-May-2019

(DD-MMM-YYYY)

ICP-OES/Avio200 Preventive Maintenance (PM) Page 6 of 6




| -
SR Cabration

Equipment:
Model:
Serial No. (or ID.):

Manufacturer:
Electrode Serial No.:

Condition:

Customer:

Environment Condition:

Calibration Place:

Calibration By:
Calibration Date:
The Method used:
Traceability:

SPC CALIBRATION CENTER CO.,LTD.

| Sol Wachirathamsathit 57 Sukhumvit 101/1 Bangchak Prakanong Bangkok 10260
Tel : +66(0) 2185-4333 Fax : +66(0) 2185-4424
webslte : http/Aww.spc-it.com

Wi
oy | 114y,

Certificate of Calibration =

pH METER Certificate No.  C07190490 3,///"“/;-:\\“:‘\5
J g 3
pH700 Issued Date: 26 August 2019 NSC-TISI-TIS 12025
Galibration 6087
983068 Job No.: KCAL1911196
EUTECH Page: 1 of 4
029 Model: 93X218814 Brand: EUTECH
In Condition

MINE ENGINEERING CONSULTANT CO.,LTD.

2/115 JSP City Rangsitklong 1, Rangsit-Nakhon Nayok Rd,
Soi. Rangsit-Nakhon Nayok 34/1, Prachathipat,
Thanyaburi, Pathum Thani 12130 Thailand.

Temperature 23 °C + 2 °C
Humidity 50 %RH 15 %RH

I+

Environment Laboratory, SPC Calibration Center Co., Ltd.
1194 Soi Wachirathamsathit 57, Sukhumvit 101/1 Rd.,
Bangchak, Prakhanong, Bangkok 10260 Thailand

Mr. Piyapat Saidoung
26 August 2019
In house method, SPCC-WI-58, base on ASTM E 70-07

This certificate is traceable to the CRM maintained by DAkkS/DKD calibration laboratory
through Radiometer Analytical Co., Ltd. Certificate No. 1289, 1285, 1288

and traceable to the S| Units maintained by National Institute of Metrology (NIMT),
Thailand through Industrial Foundation Electrical and Electronics Institute Certificate No.

0530EL18

| . O
9P Calbration Center Co. L, @7)

{Mr. Dumrong Boonsopon)

NeFoal

(Mr. Piyapat Saidoung)

Person in charge Authorized signatory

This certificate is issued the units of measurement according to the International System of Units (Sl). It provides traceability of measurement to international or national standard
or other recognized national standard laboratories.

The measurement uncertainty stated is the expanded uncertainty which is obtained from the standard uncertainty multiplied by the coverage factor (k=2) to provide a level of
confidence of approximately 95%. Itis determined in accordance with the Guide to Expression of Uncertainty in Measurement (GUM).

These results may be affected by deviations from specified conditions. The results relate only to the items tested, calibrated or sampled. The report shall not be reproduced

except in full without approval of SPC Calibration Center Co., Ltd.

SPCC-FM-C07-06: 01 Aug 2019



.
SR Caibtion

SPC CALIBRATION CENTER CO.,LTD.

‘Sol Wachirathamsathit 57 Sukhumvit 101/1 Bangchak Prakanong Bangkok 10260
Tel : +66(0) 2185-4333 Fax : +66(0) 2185-4424
website : http/Awww.spc-it.com

Certificate No. : C07190490 Page 2 of 4
Calibration Results:
pH Scale
Input pH Meter Reading Uncertainty of
Coverage Factor (k)
Measurement (mV)

(mV) (mV) Error (mV) (pH)
41412 414 -0.12 0.02 0.58 2.00
354.96 355 0.04 1.02 0.58 2.00
295.80 296 0.20 2.02 0.58 2.00
236.64 237 0.36 3.01 0.58 2.00
177.48 177.5 0.02 4.01 0.065 2.00
118.32 118.3 -0.02 5.01 0.065 2.00
59.16 59.2 0.04 6.00 0.065 2.00

0.00 0.0 0.00 7.00 0.065 2.00
-59.16 -69.2 -0.04 8.00 0.065 2.00
-118.32 -118.4 -0.08 8.99 0.065 2.00
-177.48 -177.6 -0.12 9.99 0.065 2.00
-236.64 -237 -0.36 10.99 0.58 2.00
-295.80 -296 -0.20 11.98 0.58 2.00
-354.96 -355 -0.04 12.98 0.58 2.00
-414.12 -414 0.12 13.97 0.58 2.00




| - SPC CALIBRATION CENTER CO.,LTD.

%Cghbrqtmn _ 4 Sol Wachirathamsathit 57 Sukhumvit 101/1 Bangchak Prakanong Bangkok 10260
________ Tel : +66(0) 2185-4333 Fax : +66(0) 2185-4424
website : http/Awww.spc-it.com

Certificate No. : C07190490 Page 3 of 4

Electrode Test Results”*

The two-point calibration using two standard buffer solutions; pH 4.004 and pH 7.001
The practical slope of the pH electrode; 58.93 (mV/pH), 99.62%

The zero point of the pH electrode; 6.83 (pH)

Sample Test Results

Standard Buffer Unit Under Uncertainty of
Difference (pH) Coverage Factor (k)
Solution (pH) Calibration (pH) Measurement (pH)
4.004 4.01 0.006 0.0076 2.00
7.001 7.00 -0.001 0.0077 2.00
10.011 9.95 -0.061 0.0080 2.00

* Calibration Marked " Not TISI Accredited "in this Certificate have been included for completeness.

SPCC-FM-C07-06: 01 Aug 2019




>PC CALIBRATION CENTER CO.,LTD.

Sol Wachirathamsathit 57 Sukhumvit 101/4 Bangchak Prakanong Bangkok 10260
Tel : +66(0) 2185-4333 Fax : +66(0) 2185-4424
website : http/Avww.spc-it.com

Certificate No. : C07190490 Page 4 of 4

Electrode Test Results*

The two-point calibration using two standard buffer solutions; pH 7.001 and pH 10.011

The practical slope of the pH electrode; 57.51 (mV/pH), 97.22%
The zero point of the pH electrode; 6.82 (pH)
Sample Test Results
Standard Buffer Unit Under Uncertainty of
Difference (pH) Coverage Factor (k)
Solution (pH) Calibration (pH) Measurement (pH)

4.004 3.95 -0.054 0.0076 2.00
7.001 7.00 -0.001 0.0077 2.00
10.011 10.01 -0.001 0.0080 2.00

* Calibration Marked " Not TISI Accredited "in this Certificate have been included for completeness.

The End of Certificate

SPCC-FM-C07-06: 01 Aug 2019




| . SPC CALIBRATION CENTER CO.,LTD.

Cal;brqtlon 84 Soi Wachirathamsathit 57 Sukhumvit 101/1 Bangchak Prakanong Bangkok 10260
s i Tel : +66(0) 2185-4333 Fax : +66(0) 2185-4424
website : http/Awww.spc-t.com
Y . ° "\"'”.f"‘/
RN N
Certificate of Calibration g—"
Equipment: Digital Thermometer Certificate No.: C15190293 ",j/!’;“;\\\ 3
L7} "l.. \\
Model: pH 700 Issued Date: 23 August 2019 L
Serial No.(or ID) 983068 Job No.: KCAL1911195
Manufacturer: EUTECH Page: 1of 2
Condition: In Condition
Customer: MINE ENGINEERING CONSULTANT CO.,LTD.

2/115 JSP City Rangsitklong 1, Rangsit-Nakhon Nayok Rd,
Soi. Rangsit-Nakhon Nayok 34/1, Prachathipat,
Thanyaburi, Pathum Thani 12130 Thailand.

Environment Condition: Temperature: 22 °C + 3.0°C
Humidity: 50 %RH + 15.0 %RH
Voltage: 230 VAC + 11.0 VAC
Calibration Place: Sensor Laboratory, SPC Calibration Center Co., Ltd.

1194 Soi Wachirathamsathit 57, Sukhumvit 101/1 Rd.,
Bangchak, Prakhanong, Bangkok 10260 Thailand

Calibration By: Mr. Twewong Thaithiang

Calibration Date: 23 August 2019

The Method used: In house method, SPCC-WI-19, by comparison with standard thermometer
Traceability: This certificate is traceable to the SI Units maintained by Quality Reborn Co.,Ltd.

(QR) Certificate No. QR19-1015

_—Ak

SPCCarbraﬁonCenterCo Ltd

(Mr. Tweewong Thaithiang) (Mr. Udon Srichana)

Person in charge Authorized signatory
This certificate is issued the units of measurement according to the International System of Units (S). It provides traceability of measurement to international
or national standard or other recognized national standard laboratories.
The measurement uncertainty stated is the expanded uncertainty which is obtained from the standard uncertainty multiplied by the coverage factor (k=2)
to provide a level of confidence of approximately 95%. Itis determined in accordance with the Guide to Expression of Uncertainty in Measurement (GUM).
These results may be affected by deviations from specified conditions. The results relate only to the items tested, calibrated or sampled. The report shall not

be reproduced exceptin full without approval of SPC Calibration Center Co., Ltd.




SPC CALIBRATION CENTER CO.,LTD.

1184 Sol Wachirathamsathit 57 Sukhumvit 101/1 Bangchak Prakanong Bangkok 10260
Tel : +66(0) 2185-4333 Fax : +66(0) 2185-4424
website : http/Avww.spc-it.com

Certificate No.: C15190293 Page: 20f 2

Calibration Results:
Without Adjustment

Sensor Type: Thermistor Channel: -
Diameter (mm): 3 Length (mm): 112 Immersion (mm): 110
Desired Temp.{°C) STD. Reading (°C) UUC. Reading (°C) |Correction of UUC (°C)| Uncertainty (x °C)
25.0 25.006 251 -0.094 0.080

The End of Certificate




Equipment:

Model:
Serial No. (or ID.):
Manufacturer:

Condition:

Customer:

Environment Condition:

Calibration Place:

Calibration By:
Calibration Date:
The Method used:
Traceability:
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2C41301043 (MEC-LAB11) Job No.: KCAL1911198
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In Condition

MINE ENGINEERING CONSULTANT CO.,LTD.

2/115 JSP City Rangsitklong 1, Rangsit-Nakhon Nayok Rd,
Soi. Rangsit-Nakhon Nayok 34/1, Prachathipat,
Thanyaburi, Pathum Thani 12130 Thailand.

Temperature

Humidity

°C
%RH

°C * 0.0

%RH s

24.5

50.2 0.4

MINE ENGINEERING CONSULTANT CO.,LTD. (Laboratory)
2/115 JSP City Rangsitklong 1, Rangsit-Nakhon Nayok Rd,
Soi. Rangsit-Nakhon Nayok 34/1, Prachathipat,
Thanyaburi, Pathum Thani 12130 Thailand.

Mr.Nattapat Rungrueang

22 August 2019
In house method, SPCC-WI-24, base on ASTM E 275-08 and ASTM E 387-04

This certificate is traceable to the CRM maintained by National Institute of Standards and

Technoloav (NIST) throuah Starna Scientific Limited.

3l

The standard for Wavelength Certificate No. 72569 and 72568
The standard for Photomatic Certificate No. 72571

AAL

SPC Calibration Center Co.,Ltd,

- e -

—— i
Ty Ty T

O
OD

(Mr. Nattapat Rungrueang)

Person in charge

(Mr. Dumrong Boonsopon)

Authorized signatory

This certificate is issued the units of measurement according to the International System of Units (SI). It provides traceability of measurement to international or national standard or

other recognized national standard laboratories.

The measurement uncertainty stated is the expanded uncertainty which is obtained from the standard uncertainty multiplied by the coverage factor (k=2) to provide a level of

confidence of approximately 95%. Itis determined in accordance with the Guide to Expression of Uncertainty in Measurement (GUM)

These results may be affected by deviations from specified conditions. The results relate only to the items tested, calibrated or sampled. The report shall not be reproduced except

in full without approval of SPC Calibration Center Co., Ltd.

SPCC-FM-C06-08: 01 Aug 2019
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Calibration Results:

Without Adjustment
Wavelength Accuracy (nm), The spectral bandwidth of Std at 4 nm and UUC at 4 nm

Standard Wavelength Unit Under Calibration Correction Uncertainty
361.26 359.7 1.56 0.13
418.48 417.2 1.28 0.13
536.90 535.6 1.30 0.13
513.70 512.2 1.50 0.13
528.72 527.3 1.42 0.13

Photometric Accuracy {Absorbance)

Wavelength Standard absorbance Unit Under Calibration Correction Uncertainty
0.0000 0.000 0.0000 0.0045
0.5903 0.586 0.0043 0.0045
420 nm
0.7630 0.759 0.0040 0.0045
1.0280 1.023 0.0050 0.0052
0.0000 0.000 0.0000 0.0045
0.5799 0.578 0.0019 0.0045
440 nm
0.7454 0.743 0.0024 0.0045
1.0056 1.003 0.0026 0.0052
0.0000 0.000 0.0000 0.0045
0.56302 0.531 -0.0008 0.0045
465 nm
0.6878 0.687 0.0008 0.0045
0.9549 0.956 -0.0011 0.0045
0.0000 0.000 0.0000 0.0045
0.5479 0.547 0.0009 0.0045
546.1 nm
0.6970 0.695 0.0020 0.0045
0.9998 0.998 0.0018 0.0045
0.0000 0.000 0.0000 0.0045
0.5863 0.585 0.0013 0.0045
590 nm
0.7249 0.722 0.0029 0.0045
1.0961 1.095 0.0011 0.0052
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Calibration Results:
Without Adjustment
Photometric Accuracy (Absorbance)
Wavelength Standard absorbance Unit Under Calibration Correction Uncertainty
0.0000 0.000 0.0000 0.0045
0.5702 0.569 0.0012 0.0045
635 nm
0.6921 0.689 0.0031 0.0045
1.0885 1.089 -0.0005 0.0052

The End of Certificate
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Avio200
Preventive Maintenance Report

Company Name: wvan. lasiidudaiioSoneusanauy

Instrument Location: a. dsyanddad e. Seyeyn5 2. dyumi

Instrument Serial No.: 079518071903

Date: 12-Nov-2019



ICP-OES/Avio200 Preventive Maintenance (PM)

Company Name: an. lantidudaiodenousanaus
Address . a. Yszndidad 0. Seyeyys 2. Jyumil
(Instrument Location):
Serial Number: 079518071903 PM Number:
Customer Name 079518071903
; ) Telephone Number:
(if applicable):
Service Engineer Thanawat Tirakotai Service Order WO-00437496
Name: Number:
Date PM Performed: 12-Nov-2019 Next PM Due Date: 11-May-2020
(DD-MMM-YYYY) (DD-MMM-YYYY)
Standard Labor Hours to Complete PM : 4 hours
Part Number Release Publication Date , )
09370140 Rev.4 B January 2018 PO ] TR
Y PerkinElmer

Scope

The purpose of this PM is to ensure the continued functionality of the PerkinElemer/Avio200 by
inspecting and replacing any worn or damaged parts. This service should only be performed by a trained
representative of PerkinElmer.

The customer should save their method before the PM begins.

General Instructions:

The customer must provide the engineer operational data to demonstrate recent instrument
performance prior to starting the PM. Always check with the customer before making any changes that
may affect the customer’s analysis or calibration, including a current back-up of system software and/or
data files. The completed document should be signed by an authorized PerkinElmer and customer
representative and left with the customer. Update the PM sticker and instrument logbook as required.

Copyright Information

This document contains proprietary information that is protected by copyright.All rights are reserved.
No part of this publication may be reproduced in any form whatsoever or translated into any language
without the prior, written permission of PerkinElmer, Inc. Copyright © 2013 PerkinElmer, Inc.

Trademarks

Registered names, trademarks, etc. used in this document, even when not specifically marked as such, are
protected by law. PerkinElmer is a registered trademark of PerkinElmer, Inc. All other trademarks and
registered trademarks not owned by PerkinElmer, Inc. or its subsidiaries that are depicted herein are the
property of their respective owners.

Except as specifically set forth in its terms and conditions of sale, PerkinElImer makes no Warranty of
any kind with regard to this document, including, but not limited to, the implied warranties of
merchantability and fitness for a particular purpose.

PerkinElmer shall not be liable for incidental or consequential damages in connection with the furnishing
or use of this document.
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Component List

Component / Specific Model

Serial #

Configuration Notes

Parts Lists

Parts Included with the PM

Part Number

(if applicable) Description Quantity
09995098 Air Filter-Spectrometer Clean
N077520 Air Filter-RF Generator Clean
09992731 Axial Window Clean
B0810377 Radial Window Clean
N0770438 O-ring kit, injector support adapter Clean
N0780437 O-ring kit, torch Clean

Additional Reagents and Standards Required for PM

R Nl.meer Description Quantity Batch/Lot # | Expiration Date:
(if applicable) (MM/YY)
Multi-Element Standard
2-30WGX1 30-Apr-2020
N0691579 (N069-1579 diluted 10X) ! P
Instrument Calibration-4
5-97MKY1 30-Dec-2019
N9300221 (N9300221 diluted 100X) 1

ICP-OES/Avio200 Preventive Maintenance (PM)

Page 2 of 6




Procedure Checklist

Use (v ) to check off those steps in the checklist that have been completed.

1. General:

¥ Ask customer about unit’s performance since last visit.
¥ Check incoming AC line voltage under load for proper levels and grounding.

M Is the instrument operational?
2. Mechanical:

V1 Inspect and clean all fans and filters.
¥l Inspect and replace torch components and necessary.

Torch Components Replaced: [1Yes ¥INo
If yes, list components replaced:
¥ Inspect all tubing for signs of cracking or leaking and replace as necessary.
Tubing Replaced: [1Yes ¥INo
If yes, list tubing replaced:

¥ Inspect the peristaltic pump for proper operation.
¥1 Check and adjust if necessary, the external nitrogen, argon shear gas and water supply pressures.
¥1 Check and adjust if necessary, the internal nitrogen, main argon, torch argon and shear gas

pressures
Regulator Measured Pressure Set Pressure
Nitrogen N/A NA (calibrated in Factory)
Main Argon 76 76psig
Torch Argon 67 67psig
Shear Gas 65 65psig
Water 35 35psi

¥1 Check the shear gas nozzle for blockages and proper, uniform flow.

¥1 Inspect nitrogen Hi/Low purge and shear gas solenoids for proper function.

¥1 Inspect the function of all spectrometer motors. Drive the motors from the Spectrometer DCM. Check all
motors, couplings, set screws, gears or drive assembly located on the spectrometer (prism/grating
wavelength drives, slits, shutter, DV mirror, X/Y mirror) if problems are found.

V1 Perform preventative maintenance on the chiller as required. Make the customer aware of the importance
of maintaining the chiller fluid level and filter replacement.

¥ Drain air compressor surge tank.

¥] Clean exterior of instrument.

ICP-OES/Avio200 Preventive Maintenance (PM) Page 3 of 6




3. Electrical:

v Visually inspect all PC boards for cleanliness and signs of corrosion.
¥1 Check all RF generator and spectrometer power supply voltages.

¥] Run instrument diagnostic checks from the appropriate Device Control Module.

RF Generator:
¥1 Check the RF generator status screens.
¥ Check the function of all interlocks.

Spectrometer:
¥] Check the spectrometer status screens.
¥1 Check for proper function of all motors from the Motor Control window.

4. Optical:

V] Check the neon lamp for proper operation.

¥ Ensure that neon initialization passes at power up.

¥ Ensure that there is a single, well defined peak of sufficient intensity (approximately 15,000 to
60,000 cts.) for the 703.241nm neon line viewed in the DCM Collect Spectra window. Re-generate
the neon correction table if problems are encountered. If problems are still exhibited after the
table is re-generated, replace the neon lamp assembly.

Neon Lamp Replaced: [lYes ¥INo

¥1 Perform the Initialize Optics routine from the Spectrometer Control window.

V] Insure that the routine passes with no error codes. If it fails, run a manual prism scan from the
spectrometer DCM.

V] Insure the Dark Current measurement (Detector Calibration) passes at initialization.

¥1 Check the shutter home sensor position.

V1 Check prism/electronics temperature sensor readback values from the DCM. It is normal for
these readings to be shown in red. A typical prism temperature is approximately 29.5 degree C.
A typical electronics temperature is approximately 35 degree C.

V] Check the detector temperature from the DCM for -7.0 to -8.5 degree C. If outside of this range
the detector cooling fan may not be operational. Further inspection may be necessary.

¥ Inspect for proper function of the transfer optics. 1) shutter 2) DV mirror 3) X/Y mirror.

V] Clean or replace the axial and radial view windows as necessary.
Axial Window Replaced: ClYes ¥INo
Radial Window Replaced: ClYes ¥INo

5. Post PM Performance Tests:
V1 Perform View Align.

5.1 Spectral Resolution:
71 Measure the spectrometers ability to separate two adjacent wavelengths.

Parameter Specification Test Result Pass/Fail
As 193.696 - Resolution <0.009 0.007 Passed
Ni 231.604 - Resolution <0.011 0.008 Passed
Ni 341.476 - Resolution <0.015 0.012 Passed
Ba 455.403 - Resolution <0.020 0.016 Passed

ICP-OES/Avio200 Preventive Maintenance (PM) Page 4 of 6




5.2 Precision:

¥ Test for reproducibility of a set of measurement.

Parameter Specification Test Result Pass/Fail
Zn 213.856 %RSD <1 % 0.29 Passed
Mg 280.856 %RSD <1 % 0.20 Passed
Mg 285.207 %RSD <1 % 0.41 Passed
Ba 455.403 %RSD <1 % 0.26 Passed
5.4 Mn BEC:

¥1 Run Axial and Radial BEC according to the A&T spec, or the commissioning test procedure.

Mn Background Equivalent Concentration:

Method “MnBEC” For Samples “IB (2%HNO3)” and “IS (N069-1579/10)”, record intensities.

Calculated BEC: BEC = (IB * Conc of Std) / (IS - IB). Where Conc of Std = 1,000 PPB

Element Mode Conc. 1B IS
Mn 257.610 Radial 1,000 ppb 30424.3 3984830.9
Mn 257.610 Axial 1,000 ppb 58059.2 12858731.3
Mn 257.610 IB*Conc. IS-1B BEC Spec Pass/Fail
Radial 30424300 3954406.6 7.69 <30 PPB Passed
Axial 58059200 12800672.1 453 <30 PPB Passed
6. Review:

¥ Review with the customer PM work performed.

¥ Discuss recommended customer supplied materials to have on hand.
V1 Attach PM sticker.

ICP-OES/Avio200 Preventive Maintenance (PM)
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Additional Comments

Additional Comments Regarding the PM

Review

The preventive maintenance checks and if applicable performance tests for ICP-OES/Avio200
have been completed.

This ICP-OES/Avio200 Passes Y1 Fails (1 the preventive maintenance.

Review of Preventive Maintenance:

Authorized PerkinElmer Representative: Date:

$ Mok 12-Nov-2019

(DD-MMM-YYYY)

Authorized Customer Representative: - Date:
o5 12-Nov-2019

(DD-MMM-YYYY)

ICP-OES/Avio200 Preventive Maintenance (PM) Page 6 of 6
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1 Arsenic Digestion, Inductively Coupled Plasma Method
2 Barium Digestion, Inductively Coupled Plasma Method
3 Biochemical Oxygen Demand | 5-Day BOD Test, Azide Modification Method
4 Cadmium Digestion, Inductively Coupled Plasma Method
5 Chemical Oxygen Demand Closed Reflux, Titrimetric Method
6 Copper Digestion, Inductively Coupled Plasma Method
7 Free Chlorine lodometric Method
8 Hexavalent Chromium Filtration, Colorimetric Method
9 Lead Digestion, Inductively Coupled Plasma Method
10 | Manganese Digestion, Inductively Coupled Plasma Method
11 Mercury Digestion, Inductively Coupled Plasma Method
12 | Nickel Digestion, Inductively Coupled Plasma Method
13 | Oil & Grease Liquid-Liquid, Partition-Gravimetric Method
14 | pH Electrometric Method
15 Selenium Digestion, Inductively Coupled Plasma Method
16 Sulfide lodometric Method
17 | Temperature Laboratory and Field Methods
18 | Total Dissolved Solids Dried at 180 °C
19 | Total Suspended Solids Dried at 103-105 °C
20 | Trivalent Chromium Digestion, Inductively Coupled Plasma Method;
Filtration, Colorimetric Method; Calculation
21 Zinc Digestion, Inductively Coupled Plasma Method
1DNA1581989

APHA, AWWA, WEF. Standard Methods for the Examination of Water and
Wastewater. 23rd ed. Washington, DC: APHA, 2017.
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