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Data Provided by Customer

ot = o _ oo =y 1. - v o ' V
Customer Name  : UT&¥ ¥iuwas 910n Iﬂ5\1fl"IiIMNﬂﬂuﬁHUQﬂﬁﬂﬁﬂﬁiu‘ﬂuﬂmﬂg‘d@ﬂﬂ EHEAATWNTIUNDETN

Usevuliagi 27256/15375

Address : dwaaiedn gunadles fminy3sug Report No. : M670031

Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd, Sampling Date  : 12-13 March 2024
Sample Type : amAluusTIINATIY (Ambient) Sampling Method : High Volume Air Sampler
Station - guutuinedn (UTM 48P 0299485 E, 1653824 N.) Report No. : M670031-01

Data Provided by Laboratory
Laboratory Code No. : M670031/1
Analytical Date : 14-24 March 2024

Model of Equipment : TISCH
Certified Date : 28 November 2023

UsUN Tud 1IBUdIdeSy roUSaIaUR Jia
MINE ENGINEERING CONSULTANT COQ.LTD.

ANALYSIS REPORT

Received Date
Report Date

: 14 March 2024
: 24 March 2024

Model of Traceability : TE-5025A/2262
Expiration Date : 27 November 2024

. Result Standard !
Parameter Sampling Date Analytical Method 3 ,
(me/m?) {me/m?)
Total Suspended Particulate (TSP) 12-13/03/2024 US.EPA 40 CFR 50, Appendix B 0.084 0.330
Note: ¥ Ussmapsisnssumsdawnadonuviend aiufl 24 tne. 2547) Jas Rwmnmsgusaamemeluussenmelagialy
UssnmAlumwiasmgune i 121 aouiens 104 ¢ Usene s $uil 9 Benan wa. 2547
Total Suspended Particulate (TSP) : fuazasuysuaassay iy 24 F2lw
Reviewed signatory Approved signatory
172

Reported results refer to submitted sample(s) onty.
Do not capy partiat of this analysls report without officlal approval,
MEC-FM-45 Rev.06 03-04-2566
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Data Provided by Customer

L= = a_ = " - o 1 »
Customer Name : USE9 WULwes 9110 Tﬂsanmﬁuamwuqmamnssmumu‘uwaaﬁ FRBRATMNTIUNEATH

Usevultnsil 27256/15375

usUN Tud 1IBUDIdaSo AouBaNaUR Jda
MINE ENGINEERING CONSULTANT CO..LTD.

ANALYSIS REPORT

Address s fueanedn dunewlas Janinyisud Report No. : M670031

Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 12-13 March 2024
Sample Type  : exdluussennavialy (Ambient) Sampling Method : High Volume Air Sampler
Station : dndnnulsaliifuwesiasanis Report No. : M670031-01

(UTM 48P 0298778 E, 1653943 N.)

Data Provided by Laboratory
Laboratory Code No. : M670031/2
Analytical Date : 12-13 March 2024

Model of Equipment : TISCH
Certified Date : 28 November 2023

Received Date
Report Date

: 6 November 2023
: 16 Novernber 2023

Model of Traceability : TE-5025A/2262
Expiration Date ; 27 November 2024

P eter S ling Dat Analytical Method fresutt Stancard
aram ampling Date nalytica
P (mgm) | (mgm?)
Total Suspended Particulate {TSP) 12-13/03/2024 US.EPA 40 CFR 50, Appendix B 0.133 0.330
Note: ! Usemapaisnssunsdauondsuuieni avul 24 (na. 2547) Bao fmuamspusam oAl Alaaihly
Usenlurminnyiuaw @y 121 noufiay 104 3 Usemie o Sufl 9 Ry wal. 2547
Total Suspended Particulate (TSP) : fuazassurIunseT aly 20 Fal
Reviewed signatory Approved signatory
Reported results refer to submitted sample(s) only, 2/2

Do not copy partiat of this analysis report without official approval.
MEC-FM-45 Rev,06 03-04-2566
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MINE ENGINEERING CONSULTANT CO.LTD.

ANALYSIS REPORT

Data Provided by Customer

-, o L, oY - 3 14
Customer Name : U3t #iuwniys $iin lassmsinilawsitugnamnsniinfiuusyeast iegaamnssudeaine

Usentudash 27256/15375

Address s fuaamedn dunadias Smdayisud Report No.
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date
Sample Type  : sseulding (Sound Level) Sampling Method :
Station : quyuiwiiedin (UTM 48P 0299485 E, 1653824 N.) Report No.

Data Provided by Laboratory
Laboratory Code No. : M670031/3
Analytical Date : 14-24 March 2024

Received Date
Report Date

1 M6T0031
: 12-13 March 2024

Sound Level Meter

: M670031-01

: 14 March 2024
: 24 March 2024

Model of Traceability : ST120C0669E
Calibrated Date : 7 July 2023
Certificate No : 20230323)139

Model of Equipment : Scarlet Tech/ST-120
Reference of level (dB(A)): 94.0 dB/114.0 dB
Measurement of Reading (dB(A)) : 93.96 dB/114.00 dB

Time Equivalent Sound Pressure Level (dB(A))
Leq 24 hrs. Lmax

12.00-13.00 528 75.7
13.00-14.00 510 75.9
14.00-15.00 50.9 69.8
15.00-16.00 52.5 738
16.00-17.00 51.9 74.6
17.00-18.00 55.8 §1.9
18.00-19.00 53.7 74.0
19.00-20.00 53.6 77.8
20.00-21,00 53.1 78.2
21.00-22.00 51.6 76.2
22.00-23.00 49.1 68.7
23.00-00.00 479 713
00.00-61.00 46.1 67.2
01.00-02.00 46.2 65.8
02,00-03.00 46.4 68.7
03.00-04.00 46.4 61.9
04.00-05.00 49,1 74.1
05.00-06.00 53.0 75.7
06.00-07.00 55.1 76.5
07.00-08.00 571.3 75.5
08.00-09.00 56.1 73.9
09.00-10.00 58.6 89.0
10.00-11.00 54.0 73.8
11.00-12.00 53.7 71.0

Average 24 hrs. 53.2 =

Maximum - 89.0
Standard” 70.0 115.0

Note : ¥ Ysemimamznssunsiwndouuviend aduil 15 (e, 2500) o AvmnasgiussAuEnTaediiu

Reviewed signatory

Reported results refer to submitted samplels) only.

Do not copy partial of this analysis report without official appraval,

MEC-FM-45 Rev.06 03-04-2566

Approved signatory

1/2
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usun Tud 1IBUBITESo PoUBaKaUN S0
MINE ENGINEERING CONSULTANT CO.,LTD,

ANALYSIS REPORT

Data Provided by Customer
) o o - Y = e L3 dl 1 v
Customer Name  : USu4 #UA9s 9709 Iﬁmmsmumuwuqnawnsmwﬁwmﬁmam LWEJQﬂEI'I%’Iﬂ‘ii:JﬂﬂﬁTN
w o
UssnURTi 27256/15375

Address : Awaaedn dunallas Siwiay3iug Report No. : M670031

Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 12-13 March 2024
Sample Type : szAudss (Sound Level) Sampling Method : Sound Level Meter
Station : dinelsslifuveslasins Report No. : M670031-01

{UTM 48P 0298778 E, 1653943 N.)

Data Provided by Laboratory

Laboratory Code No. : M670031/4 Received Date  : 14 March 2024
Analytical Date : 14-24 March 2024 Report Date : 24 March 2024
Madel of Equipment : Scarlet Tech/ST-120 Model of Traceability : ST120C0669E
Reference of level (dB(A)): 94.0 dB/114.0 dB Calibrated Date : 7 July 2023
Measurement of Reading (dB(A)) : 93.96 dB/114.00 dB Certiflcate No : 20230323J139
Time Equivalent Sound Pressure Level (dB(A))
Leg 24 hrs. Lmax
10.00-11.00 62.1 109.7
11.00-12.00 55.1 88.8
12.00-13.00 58.0 93.8
13.00-14.00 59.1 95.4
14.00-15.00 60.0 80.2
15.00-16.00 574 734
16.00-17.00 54.0 737
17.00-18.00 46.3 844
18.00-19.00 43.0 61.0
19.00-20.00 426 634
20.00-21.00 41.0 49.9
21.00-22.00 40.4 526
22,00-23.00 39.7 54.8
23.00-00.00 39.5 49.6
00.00-01.00 40.1 54.7
01.00-02.00 39.8 504
02.00-03.00 454 74.3
03.00-04.00 48.9 65.2
04.00-05.00 46.1 69.2
05.00-06.00 64.8 101.5
06.00-07.00 52.2 90.5
07.00-08.00 56.9 75.8
08.00-09.00 55,0 30.8
0%.00-10.00 53.1 85.8
Average 24 hrs. 56.1 =
Maximum - 109.7
Standard” 70.0 1150
Note : ¥ Ussniriznssumsiaadesuvieni atiuil 15 Azp fmumnasgussiudodagdialy

Reviewed signatory Approved signatory

Reported results refer to submitted sample(s) only. 2/2
Do not copy partial of this anatysis report without official approval.
MEC-FM-45 Rev.06 03-04-2566
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MINE ENGINEERING CONSULTANT CO.LTD.

ANALYSIS REPORT

Data Provided by Customer
P o - s - e o ] 'Y
Customer Name  : USEM AUWas 9988 Tﬂs{im'smumumuqmmwnsmwmwwaaﬂ (HRZAAINNTIUNDATN
r lhl
Usswiunsh 27256/15375

Address : $huaanedn dunaudies Swminydsud Report No. : M670031
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 13 March 2024
Sample Type - muduaiiou (Vibration) Sampling Method : Vibration Recorder
Station : guwiuvedn (UTM 48P 0299485 E, 1653824 N.) Report No. : M670031-01
Data Provided by Laboratory
Laboratory Code No. : M670031/5 Received Date  : 14 March 2024
Analytical Date : 14-24 March 2024 Report Date : 24 March 2024
Parameter Rosult
TRANSVERSE VERTICAL LONGITUDINAL

Frequency (Hz) N/A N/A N/A

Peak Particle Velocity (mm/sec) <0.130 <0.130 <0.130

Peak Displacement (mm) 0.000 0.000 0.000

Standard”
Peak Particle Velocity (mm/sec) - - -
Peak Displacement {(mm) - - =

Note: ¥ dszmenssnsrmdweimarnefuasduandon idoe rmusasEumugusrAuenasarufussfiousinmaiuwlasiu
- o ™ ' o -l
ﬁwmw'luswmqunm (e 122 meudl 125 3 aruil 29 Fumen 2548

N/A m¥89 Frequency < 1 Hz, Velacity <0.130 mm/sec uay Displacement < 0 mm
natsadisdios 16.30 1,

Reviewed signatory Approved signatory
%—
Reported results refer to submitted sample(s) only. 1/2

Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev.06 03-04-2566
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MINE ENGINEERING CONSULTANT GO,.LTD.

ANALYSIS REPORT

Data Provided by Custorner
s w e o o 1o o . - ' v
Customer Name : U3t fiuinys $1in asansinliosusitugaamnssuvilaiuusaoad WBRRENINIIUADA3
ar 4
Usgmulnsh 27256/15375

Address : Auadedn duneuies dwdny3sug Report No. : M670031
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 13 March 2024
Sample Type s auduaziiou {Vibration}) Sampling Method : Vibration Recorder
Station : dinmilsslifiuredasang Report No. : M670031-01

{UTM 48P 0298864 E, 1652722 N.)
Data Provided by Laboratory

Laboratory Code No. : M670031/6 Received Date  : 14 March 2024
Analytical Date : 14-24 March 2024 Report Date : 24 March 2024
Parameter pesult
TRANSVERSE VERTICAL LONGITUDINAL
Frequency (Hz) N/A N/A N/A
Peak Particle Velocity {mm/sec) <0.130 <0.130 <0.130
Peak Displacement (mm) 0.000 0.000 0.000
Standard”
Peak Particle Velocity (mm/sec) - - -
Peak Displacement (mnm) - - -

Note: ¥ Ummansewsiminenssssueuariundey 130 fimumnasgurugussdudsuasanuduasdeunnmaiunioiu
- - ' a ar al Y
Afanilusmefvamgune @ 122 aeufl 125 1 aviuil 29 $uneu 2548

N/A wamefia Frequency < 1 Hz, Velocity <0.130 mmy/sec uag Displacement < & mm
nanssdamiles 16.30 u,

Reviewed signatory Approved signatory

Reported results refer to submitted sample(s} only. 2/2
Do not copy partial of this analysis report without official approval,
MEC-FM-45 Rev.06 03-02-2566
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Data Provided by Customer
Customer Name

usun Tud IBUBITeSo rouBaKaUR FrT0
MINE ENGINEERING CONSULTANT GO, LTD.

NSC-TISITIS 17025

Testing 0623

Usevnulistl 27256/15375

Address
Sampling By
Sample Type
Station

o (Water)

Data Provided by Laboratory
Laboratory Code No. : M670031/7

: fuaangdn dnnauies Saday3iud
: Sampling Team of Mine Engineering Consultant Co., Ltd.

A 4 Voo e
UBUIRUGHITULTUMNEEN

Report No.
Sampling Date

ANALYSIS

REPORT

- ) o 8 = e LY ) 1 by
L UNW UWYT 9908 Iﬂ'i\if]"limuﬂ\‘lLL?WQWﬂ'\HﬂﬁN‘UNﬂ“ﬂU%‘U@ﬂﬂ HOQAATMNTIUNDEAT N

: MA70031
: 13 March 2024

Sampling Method : Grab Sampling

Report No.

Received Date

: M670031-01

: 14 March 2024

Sample Appearance ;- Analytical Date -
Report Date : 24 March 2024
Standard ?
Parameters Units Analytical Methods ¥ Results | Appropriate | Maximum
Criterfa Criteria
pH @ 25 °C - Electrometric Method (4500-H* B) il 7.0-8.5 6.5-9.2
Total Suspended Solids me/L Dried at 103-105 °C {2540 D) at - -
Not more
Total Dissolved Solid L i t 180 °C (2540 5, 1,200
otal Dissolved Solids meg/ Dried a ( Q) than 600
. . Not more
Total Hardness me/L as CaCO, | EDTA Titrimetric Method (2340 C) = 500
than 300
Turbidity* NTU Nephelometric Method (2130 B) o 5 20
Not more
Sulfat Turbidi i thod (45 > il 250
ulfate me/L urbidimetric Me (4500- SO,” E) than 300
Digestion, Inductively Coupled Plasma Not more
Total Iron L s 1.0
mey 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 Yrsmansensaminennsernmnasdundon Feq dmuemdninasiuazznasmslumsdnmsdmiunsasivhumssagunes

mstasfuluiad@uwandonduiiv wa, 2551 ffsoilusreioonpunw @i 125 noufitr 85 1 ackuil 21 wawaiAn 2551
* emsadeviagusNYBUTwNSTUTEs ISO/EC 17025 yonipnlfiRnImedoy
- mﬂmsﬁﬁ‘m\{uﬂu’snqumuﬁwﬁwﬁnwu:hﬂwﬁ'u‘lﬁﬂﬂaﬁ‘ﬁuuﬁ'ﬂ

Reviewed signatory

Reported results refer to submitted sample(s) onty,
Do not copy partial of this analysls report without officlal approvat.

MEC-FM-45 Rev.06 03-04-2566

Approved signatory

1/2
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MINE ENGINEERING CONSULTANT CO.LTD.

ANALYSIS

THAILAND

NSC-TISI-TIS 17025
Testing 0623

REPORT

Data Provided by Customer
Custorner Narne

Ussmulingit 27256/15375

a e m & ar e a P | Vv
L UTHY WULNTT 90 Iﬂ‘i\?ﬂ'ﬁLWﬁaﬂﬁ"uq‘ﬂﬁ']ﬁﬂTiuﬁuﬁWLIU%?E?EWI HBYAFEUNITUNDHT N

Address s fhuaeedn sunaules Samday3sud Report No. : M670031
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sarpling Date  : 13 March 2024
Sample Type -1 (Water) Sampling Method : Grab Sampting
Station e winagmeutwkedn Report No. : M670031-01

(UTM 48P 299419 E, 1654081 N.)

Data Provided by Laboratory
Laboratory Code No. : M670031/8
Sample Appearance : la finznau laifindy

Received Date

Analytical Date

: 14 March 2024
: 14-24 March 2024

Report Date : 24 March 2024
Standard ?
Parameters Units Analytical Methods Results | Appropriate | Maximum
Criteria Criteria
pH @ 25 °C - Electrometric Method (4500-H* B} 8.0 7.0-8.5 6.5-9.2
Total Suspended Solids mg/L Dried at 103-105 °C {2540 D} <5.0 - -
Not more
Total Dissolved Solids me/L. Dried at 180 °C (2540 C) 490 o 1,200
than 600
. ; Not more
Total Hardness mg/L as CaCC; | EDTA Titrimetric Methad (2340 C) 304 500
than 300
Turbidity* NTU Nephelometric Method (2130 B) <1.0 5 20
Not more
Sulfate me/L Turbidimetric Method (4500- SO,Z E) 249 250
than 200
Digestion, Inductively Coupled Plasma Not more
Total ron L 0.04 1.0
N my/ Method (3030 F, 5120 B) than 0.5

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

2 Uia:mﬂni..wmﬂsumniﬁsmwua“aamﬂaau L7909 mﬂuﬂwamnmmu.a.,u'mmilumawﬂm*:ﬂ"mwmiﬂmnumumﬁ'ﬁmaﬂuﬁa
msﬂaqnu’luﬁaammﬂaﬂmﬂwv WA, 2551 wuw"lmwnwwwnm (@ 125 moufiaw 85 ¢ avtuil 21 nwnwY 2551
* "mmmﬂaamlaguan'va‘umamssusaa ISO/IEC 17025 yosvdonifufinsmaaoy

Reviewed signatory

Reported results refer to submitted sarmple(s) only.
Do not copy partial of this analysis report without officlal approval.

MEC-FM-45 Rev.06 03-04-2566

Approved sighatory

2/2
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NAC Accredited colibration laboratory {, //-A\:‘:‘
JIRANATEL ASSOCIATES CO.,LTD. ISO/IEC 17025:2017 “hrrd N
NSC-TISI-TIS 17025
AT T NSC-TISI -TIS 17025

liranatee Associates Co.Ltd

Flow measurement labhoratory
Calibration services department.

CALIBRATION 0367

CERTIFICATE OF CALIBRATION

Page 1 of 2 Pages

Certificate No. : COF-017-66

MEASUREMENT ITEM : Top Load Orifice Calibrotion procedure:

MANUFACTURER - TISCH The Orifice gas flow device was calibrated against

MODEL/TYPE : TE-5025A Stondard Rotary Displacement Meter (Roots

10 NUMBER . was used as a calibration guideline,

CONDITION AS-RECEIVED : Used item Traceability:

CUSTOMER : Mine Engineering Consultant Co., Ltd. This certificate provides a traceability of the
measurement to recognized the national
standards, and to realization of the Internationol
systern of units {SI) through the NIMT {(Nationol
Metrology institute of Thailand) via Certificate

RECEIVED DATE 1 17 Nov 2023 number: MW-0063-23.

MEASUREMENT DATE : 24 Nov 2023

ISSUE DATE : 28 Nov 2023 Uncertainty of Measurement:

The reported uncertainty of measurement is based

on the standard uncertainty multiplied by a

ENVIRONMENTAL CONDITIONS: coverage factor k=2, Which for a normal
Ambient condition in the laboratory are as follow: distribution correspands to a coverage prababflity
& of upproxirnately 95%. The standard uncertainty

Termnperature 123.0+3.0 [ : " .

Relative Humidity EEf ¢ TED o4RH !:nas beer‘: determined in accordance wrth‘ the GUM
Evaluation of measurement doto - Guide to the

Atmospheric Pressure ;1010 £ 10 hPa expression of uncertointy in measurement’

CALIBRATION CONDITION:

: 24 hours at ambient conditions.
: The average values during measurement are 24.6 °C and 60.8 %RH.

Preconditioning
Measurement Condition

NOTED: The certificate Is valid only ta the item calibrated on date and place of calibration,

TABULATION OF RESULTS:
The table on next page give the measured values.

AC

'_ ITRAMATEL ASSOCIATES OO, LTH,

Calibrated by:

B Approved signatory: ....

)
Calibration Department Manager

e e
THIS CERTIFICATE REPORT MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN OBTAINED
IN WRITING FROM THE LABORATORY
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NAC

JIRANATEE ASSOCIATES CO.,LTD.

Continuation of Certificate of Calibration Number COF-017-66

MEASUREMENT RESULTS:

Page 2 of 2 Pages

The Orifice gas flow device was calibrated by direct comparison method with the Standard Rotary Displacement Meter (Roots Meter). The Humid airwas used as a
medium in the system. The standard conditicns are 25°C (298.15 K) and 760 mmHg for standard temperature and standard pressire respectively.

Table 1: The results of @ Standard calibration data

Flow rate Pressure Temperature | Temperature aAp_meter Ap_Orifice Standard Flow [¢:]
Plate [Pa) [Ta] [Tm] Y
m*/min mmHg °c °C mmHg inH,0 m/min

1 0.698 759.890 24.66 23.94 55.477 1.718 1312 0.650
2 1.004 759.879 24.57 24.01 61.424 3.472 1.864 0.926
3 1119 759.882 24.31 23.73 43,189 4.553 2.136 1.060
4 1.168 759.943 24.01 23.46 31,071 5.141 2.271 1.126
5 1.424 759.971 24.06 23.55 30.843 7.706 2.780 1373

Slope (m): 2.02970

Intercept (b): -0.01132

Correfation coefficient (+): 0.99980

Uncertainty {i—2): 0015  m’/min

Table 2: The results of @ actual calibration data

Flow rate Pressure Temperature Temperature Ap_meter Ap_Orifice Standard Flow [04)
Plate [Pa) [Tal [Tm] ¥
w’/min mmHg *’c °c mmHg inH0 m’/min

1 0.698 759.890 24.66 23.94 55.477 1,718 0.821 0.649
2 1.004 759.879 24.57 24.01 61.424 3.472 1.166 0.924
3 1119 759.882 24.31 23,73 43.189 4,553 1.335 1.057
4 1,168 759.943 24,01 23.46 31071 5.141 1.418 1.122
5 1424 759.971 24.06 23.55 30.843 7.706 1.736 1.368

Slope {m}: 1.27130

Intercept {b): -0.00709

Correlation coefficient (r): 0.99979

Uncertainty (% = 2); 0.015  m’/min

***gnd of Certificate of Calibration***

ot

*

- NAC

J

| JIRANATEE ASSOCIATES CO..LTD. |
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SCARLET | TECH

Certificate of Calibrator
for ST-120 Sound Calibrator

No. 20230323J139
Name of Product Sound Calibrator
Type ST-120
Serial Number ST120C0662E
Specification Class 1
Date 2023/07/07
Tested by 2
1. Outside : OK
2. Sound Pressure Level : 93.96 dB ; 114.00 dB
3. Frequency : 1000.24 Hz
4, Distortion : 11%;1.2%

Environment conditions :

Air temperature : 20 °C
Relative humidity : 50 %
Static pressure 101.8 kPa

Scarlet Tech Co., Lid.
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Calibration Certificate

Part Number: 721A0201
Description: Micromate ISEE Linear Microphone
Serial Number: ULE740

Calibration Date: SEP 27 2013
Calibration Reference Equipment: 714)7402

The equipment identified above meet or exceeds the International Society of
Explosives Engineers (ISEE) 2017 Performance Specification for Blasting
Seismographs.

Instantel certifies that the above product was calibrated in accordance with the
applicable Instantel procedures. These procedures are part of a quality system thatis
designed to assure that the product listed above meets or exceeds Instantel
specifications.

Instantel further certifies that the measurement instruments used during the calibration
of this product are traceable to the National Institute of Standards and Technology; or
National Research Council of Canada. Evidence of traceability is on file at Instantel and is
available upon request,

The environment in which this product was calibrated is maintained within the operating
specifications of the instrument.

Please note thot the sensor check function is intended to check that the sensors are
connected to the unit, installed in the proper orientation and sufficiently level to operate
properly. This function should not be confused with a formal calibration, which requires

the sensors be checked against a reference that is traceable to o known standard.

instantel recommends that products be returned to Instantel or an authorized service and
calibration facility for annual calibration.

Calibrated By:

2 Instantel’ :0sicgeet orive, ottaws, ontario, k2K 343, (613) 592-4642

@
[

022 Xmark Corporation. |nstantel and Instantel logo are trademarks of Xmark Corporation or its affiliates. 71405201 Rev 21
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Amplitude Frequency Response of UL6740
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Microphone Stand Assembly part No. 72046001)

Explanation
The Microphone Stand Assemby provides increased flexibility for various heights dependent on assembly,
as follows:

Number of Sections Asssembled Height

+ 3 Sections 33.25" (84.46 cm),

+ 2 Sections 22.25” (56.52 cm)

+ 1 Section 13.25” (22.02 ecm) (Requires optional Ground Spike, Part No. 1100241)

If height is required beyond the three combined sections, additional sections may be ordered or used from
another existing microphone stand assembly.

Package Contents
Microphone Stand Assembly Part No. 720A6001

Tools and Materials Required

+ Microphone Stand Assembly, Part No. 72046001,

« Optional Microphone Stand Assembly Extension Section, Part No. 400-720020-000,
for extended length installations.

+ Optional Geophone Spike, 3” (75 mm), Part No. 1100241, for short length installations.

» Rubber mallet, as required.

Middle Extension Section - Part No. 400-720020-000

1 Section with optional Ground Spike - Part No. 1100241 . 4
2 Assembled Sections 8

Installation

L Determine the required height and assemble the Microphone Stand by firmly hand-
tightening the sections together. Do not use tools, such as a pliers or vice grips, to
tighten the sections as this may damage the threads.

2, Locate the Microphone Stand Assembly and ensure that the clip will allow you to insert
the microphone oriented towards the event to be recorded.

3. Firmly push the Microphone Stand Assembly into the ground using your hand, or if the ground
is too solid, use a rubber mallet and strike the top of the stand, being careful not to damage in the
microphone clip. DO NOT use a metal hammer as it will damange the stand.

4, Install the microphone into the clip.

3 Assembled Seclions: Microphone Stand Assembly - Part No. 720A6001

Use your hand or a rubber mallet to install the Microphone Stand; ¢lip on the microphone.
NOTE: DO NOT use a metal hammer as it will damage the microphone stand.

e
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| Warranty

| Instantel's products are warranted against defects in materials and workmanship and shall perform in accordance
with published specifications for a period of ninety days. This warranty is void if the protective heat-shrink is removed
| from the cables. The company makes no warranty, expressed or implied of fitness for purpose, merchantability or
| function of the products. Instantel does not represent that any product will prevent bodily injury or damage to
[ property.

| Should a product fail to operate to these specifications within the warranty period it shall be repaired or replaced
free of charge. This warranty is void if the equipment has been dismantled, altered or abused in any way. Authority
to return the product must be obtained from Instantel prior to shipment. Shipping charges to Instantel’s factory will
' be paid by the customer and Instantel shall pay for the return freight.

Instantel assumes no responsibility for damages of any description resulting from the operation or use of its
products. Since it is impossible to anticipate all of the conditions under which its products will be used, either by
themselves or in conjunction with other products, Instantel cannot accept responsibility for the results unless it has
| entered into a contract for services which clearly define such an extension of responsibility and liability. Instantel

retains the right to change specifications without notice.

uUs Office:

808 Commerce Park Drive,
Ottawa, Ontario K2K JA3 Ogdensburg, New York 13669
Canada USA

I I
2612 Xrark Corporation. Instantel, the Instantel logo, Blastmate, Blastware, anieyBlacka Decker
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The World’'s Most Trusted Vibration Monitors

Corporate Qffice:
309 Legget Drive,
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Accredited ARNRRTS
ISO/IEC 17025
NOMENCLATURE 9 pH METER
MANUFACTURER : EUTECH INSTRUMENTS
MODEL / TYPE g PH700
SERIAL NO. : 983068/93X218814/93X052911[MEC-LABO06]
CLID. NO. : 372200480
JOB CONTROL NO. : 230725081582
CUSTOMER : MINE ENGINEERING CONSULTANT CO., LTD.
DATE OF RECEIVED : 25 July 2023 DATE OF ISSUED : 02 August 2023

Report of calibration screening must not be taken in part. Except complete. Without the approval of the Calibration Laboratory Co., Ltd.

Calibrated By :

Calibration Engineer

Approved By :
Authorized Signatory
02 August 2023

This Calibration Certificate documents the traceability to national standards, which realize the units of measurement according to

the International System of Units ( SI)

Certificate No. Q23081582

F3-011-04/01-12 page 1 of 4
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Accredited ARNRRTS
ISO/IEC 17025
REPORT OF CALIBRATION
FOR

NOMENCLATURE pH METER

MANUFACTURER EUTECH INSTRUMENTS

MODEL / TYPE PH700

SERIAL NO. 983068/93X218814/93X052911[MEC-LABO06]

LOCATION SITE

DATE OF CALIBRATION

LABORATORY

25 July 2023

ENVIRONMENT CONDITIONS :

Temperature : 24°C to 25°C

PROCEDURE USED :

Relative Humidity : 48% to 52%

This instrument was calibrated under procedure No. CLC-CPCH-01, CLC-CPTH-03 based on ASTM E 644-04

as calibration guidelines. The calibration was performed by direct measurement with Certified Reference Material (CRM)

and comparison with Micro Calibration Bath, Precision Thermometer and IPRT

which maintained by the Calibration Laboratory Co., Ltd.

REFERENCE STANDARD USED :

1. pH Standard Solution, NIMT TRM CODE TRM-S-2002 , TRM CODE TRM-S-2003 , TRM CODE TRM-S-2007.

2. pH Standard Solution, Control Company Catalog Number 06-664-260,11754256, Lot Number CC757348.

3. Precision Thermometer, ASL Model F100 S/N. 010228/28.

4. Micro Calibration Bath, Kambic Model OBM-LT S/N. 18015718.

5. IPRT, SDL Model T100-450-1D S/N. K0897A-1-19.

Certificate No. Q23081582

F3-011-04/01-12

page 2 of 4
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Accredited ACDM-2814

ISO/IEC 17025

TRACEABILITY :

1. The measurements are traceable to International System of Units (SI) , through National Institute of Metrology (Thailand).

Lot Number. 080822 , 040822 , 230822. Due Date 26 April 2024.

2. The measurements are traceable to International System of Units (SI) , through Control Company.

Certificate No. 4281-13507707 , Due Date 14 July 2024.

3. The measurements are traceable to International System of Units (SI) , through Thailand Institute of Scientific

and Technological Research (TISTR). Certificate No. PSL-T 0822/65, Due Date 22 August 2023.

4. The measurements are traceable to International System of Units (SI) , through Calibration Laboratory Co., Ltd.

Certificate No. Q22130793, Due Date 05 January 2024.

5. The measurements are traceable to International System of Units (SI) , through National Institute of Metrology (Thailand).

Certificate No. TT-0104-22, Due Date 25 August 2023.

UNCERTAINTY :

The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied by the coverage
factor complies with the table which for a normal distribution corresponds to a coverage probability of approximately 95 %.

It has been evaluated according to the "Evaluation of the Uncertainty of Measurement in Calibration (EA-4/02 M:2022)"

Certificate No. Q23081582

F3-011-04/01-12 page 3 of 4
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Accredited AT
ISO/IEC 17025
CONDITION OF CALIBRATION ITEM : GOOD
MEASUREMENT RESULTS : ( X) without adjustment ( ) adjustment
The table in the following gives the calibration results and associated measurement uncertainties
of pH meter.
CALIBRATION DATA
1. pH METER RESULT @ 25 °C
Standard pH pH Meter pH Meter Uncertainty of
Correction
Buffer Solution Reading Reading pH Measurement k Factor
(pH) (pH) (mV) (pH) (£ pH)
1.682 1.68 280 +0.002 0.015 2,07
4.003 4.00 150.0 +0.003 0.010 2,00
7.000 7.00 -25.3 0.000 0.013 2,00
10.003 10.01 -193.2 -0.007 0.016 2,05

The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 008 Page 2,3 of 54

2. TEMPERATURE RESULT [ THERMISTOR |

Immersion depth (mm) | Actual Temperature ( °c ) DUC Reading ( °c ) Correction ( °c ) | Uncertainty T °c )

100 25.00 25.0 0.00 0.13

Note. Probe @ 4 mm
Materials : Metal Sheath.

The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 008 Page 47 of 54

The reported uncertainty is based on a standard uncertainty multiplied by coverage factor of & = 2,00.

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

### End of Certificate ###

Certificate No. Q23081582

F3-011-04/01-12 page 4 of 4


ACER
Rectangle

ACER
Rectangle


CALIBRATION LABORATORY CO.LTD. & A,ﬁm

’
/e

K% A

AUS) Waijonsl Acerochiiion Board

'*;/”"_/—-—-\\_“"‘\ ACCREDITED
2, —— e
C Lc /{%"f”l“\\‘\\ D1MEN%?$LBAHLAEE:STJZ?EMENT
Accredited PReats
ISO/IEC 17025
NOMENCLATURE : ELECTRONIC BALANCE
MANUFACTURER : SARTORIUS
MODEL / TYPE : AZ214
SERIAL NO. : 28092281 MEC-LABO1]
CLID. NO. : 362101621
JOB CONTROL NO. 4 230712075998
CUSTOMER : MINE ENGINEERING CONSULTANT CO., LTD.
DATE OF RECEIVED : 12 July 2023 DATE OF ISSUED : 02 August 2023

Report of calibration screening must not be taken in part. Except complete. Without the approval of the Calibration Laboratory Co., Ltd.

Calibrated By :

Calibration Engineer

Approved By :

Authorized Signatory
02 August 2023

This Calibration Certificate documents the traceability to national standards, which realize the units of measurement according to

the International System of Units ( SI)
Certificate No. Q23075998

F3-011-04/01-12 page 1 of 4
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REPORT OF CALIBRATION
FOR

NOMENCLATURE ELECTRONIC BALANCE

MANUFACTURER SARTORIUS

MODEL / TYPE AZ214

SERIAL NO. 28092281[MEC-LABO1]

LOCATION SITE LABORATORY

DATE OF CALIBRATION 25 July 2023

ENVIRONMENT CONDITIONS :

Temperature : 25 °C to 26 °C Relative Humidity : 48 % to 50 %

PROCEDURE USED :
This instrument was calibrated under procedure No. CLC-CPMB-01 based on EURAMET/cg-18/Version 4.0 (11/2015).

The calibration was performed by Comparison with Weight Set which maintained by the Calibration Laboratory Co., Ltd.

REFERENCE STANDARD USED :

Weight Set, Mettler Toledo Class E2 S/N. 158850.

TRACEABILITY :

The measurements are traceable to International System of Units (SI), through National Institute of Metrology (Thailand).

Certificate No. MM-0120-21, Due Date 17 December 2023.

UNCERTAINTY :
The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied by the coverage
factor complies with the table which for a normal distribution corresponds to a coverage probability of approximately 95%. It has

been evaluated according to the "Evaluation of the Uncertainty of Measurement in Calibration (EA-4/02 M:2022)"

Certificate No. Q23075998

F3-011-04/01-12 page 2 of 4
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CONDITION OF CALIBRATION ITEM : GOOD
MEASUREMENT RESULTS : () without adjustment ( X ) adjustment

CALIBRATION DATA
1. Error of indications [ Before Adjustment |
Nominal Test Value Conventional mass Display Value Error of Uncertainty
Coverage factor k&
(g) (g) (g) Balance (g) t (mg)
10.0000 10.0000 10.0004 +0.0004 - -
20.0000 20.0000 19.9998 -0.0002 - -
50.0000 50.0000 49.9993 -0.0007 c -
100.0000 100.0000 99.9989 -0.0011 c -
200.0000 199.9997 199.9984 -0.0013 - -

2. Error of indications [ After Adjustment ]

Nominal Test Value Conventional mass Display Value Error of Uncertainty
Coverage factor k&
(g) (g) (g) Balance (g) t (mg)
Unload 0.0000 0.0000 0.0000 0.04 2,32
0.0010 0.0010 0.0010 0.0000 0.07 2,00
0.0100 0.0100 0.0100 0.0000 0.07 2,00
0.1000 0.1000 0.1000 0.0000 0.07 2,00
1.0000 1.0000 1.0000 0.0000 0.07 2,00
5.0000 5.0000 4.9999 -0.0001 0.07 2,00
10.0000 10.0000 9.9999 -0.0001 0.08 2,00
50.0000 50.0000 49.9999 -0.0001 0.11 2,00
100.0000 100.0000 99.9998 -0.0002 0.18 2,00
150.0000 149.9999 149.9998 -0.0001 0.26 2,00
200.0000 199.9997 199.9996 -0.0001 0.33 2,00

3. Repeatability of indications

Nominal Test Value (g ) Standard Deviation of Reading (g)

200.0000 0.00006

Certificate No. Q23075998
F3-011-04/01-12 page 3 of 4
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ISO/IEC 17025

4. Effect of eccentric application of a load on the indication

CALIBRATION DATA

Wy
S %
=~ \.,__/ =
Ry S =

m ANS! Wational Accraditation Board

A e S

Z "~ ACCREDITED

YO\
Dl ™ CALIBRATION AND

DIMENSIONAL MEASUREMENT
ACDM-2814

3 1 4
[ ]
2 5
Display Value (g) Maximum Difference of
Nominal Test Value (g )
Position 1 | Position 2 | Position 3 | Position 4 | Position 5 Center Value (g)
50.0000 49.9999 49.9997 49.9999 50.0000 49.9997 0.0002

Note. The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 008 Page 41 of 54

Certificate No. Q23075998
F3-011-04/01-12

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

### End of Certificate ###

page 4 of 4
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CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE : OVEN
MANUFACTURER :  MEMMERT

MODEL / TYPE : UF110

SERIAL NO. :  B418.1125[MEC-LABO05]
CLID. NO. ¢ 332102410

JOB CONTROL NO. : 230712076000

CUSTOMER : MINE ENGINEERING CONSULTANT CO., LTD.

DATE OF RECEIVED : 12 July 2023 DATE OF ISSUED : 02 August 2023

Report of calibration screening must not be taken in part. Except complete. Without the approval of the Calibration Laboratory Co., Ltd.

Calibrated By :

Calibration Engineer

Approved By :

Authorized Signatory
02 August 2023

This Calibration Certificate documents the traceability to national standards, which realize the units of measurement according to

the International System of Units ( SI )

Certificate No. Q23076000

F3-011-04/01-12 page 1 of 4
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REPORT OF CALIBRATION
FOR
NOMENCLATURE : OVEN
MANUFACTURER : MEMMERT
MODEL / TYPE : UF110
SERIAL NO. :  B418.1125[MEC-LABO05]
LOCATION SITE :  LABORATORY
DATE OF CALIBRATION : 25 July 2023
ENVIRONMENT CONDITIONS :
Temperature : 27 °C to 28 °C Relative Humidity : 52% to 53 %

PROCEDURE USED :
This instrument was calibrated under procedure No. CLC-CPTH-07 based on TLAS G-20 as calibration guidelines.

The calibration was performed by using Hydra Series II which maintained by the Calibration Laboratory Co., Ltd.

REFERENCE STANDARD USED :

Hydra Series II, Fluke Model 2635A S/N. 8209003.

TRACEABILITY :

The measurements are traceable to International System of Units (SI) , through Calibration Laboratory Co., Ltd.

Certificate No. Q23065867, Due Date 22 June 2024.

UNCERTAINTY :
The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied by the coverage
factor complies with the table which for a normal distribution corresponds to a coverage probability of approximately 95 %.

It has been evaluated according to the "Evaluation of the Uncertainty of Measurement in Calibration (EA-4/02 M:2022)"

Certificate No. Q23076000

F3-011-04/01-12 page 2 of 4
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CONDITION OF CALIBRATION ITEM : GOOD
MEASUREMENT RESULTS : ( X) without adjustment ( ) adjustment

The table in the following gives the calibration results and associated measurement uncertainties of the

measuring oven.

CALIBRATION DATA
1. OVEN PERFORMANCE
DUC Measured Uniformity | Measured Stability Measured Overall
Setting ( °c ) Indicating ( °c ) ( °c ) ( °c ) Variation ( °c )
85.0 85.0 0.50 0.26 1.30
104.0 104.0 0.61 0.11 1.03
180.0 180.0 1.04 0.13 1.90

Certificate No. Q23076000

F3-011-04/01-12 page 3 of 4
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CALIBRATION AND

DIMENSIONAL MEASUREMENT
ACDM-2814

CALIBRATION DATA
2. TEMPERATURE DISTRIBUTION
DUC Measured Temperature ( °c )@Probe No.9 is Ref. Uncertainty Coverage
+(°0) factor k
Setting ( °0) Indicating ( °c 1 2 3 4 5 6 7 8 9

85.0 85.0 85.09 | 85.44 | 85.15] 85.34 | 85.12| 85.13 | 84.65 | 85.36 | 85.08 0.39 2,00

104.0 104.0 104.081104.32|104.19]104.42(104.11]104.16]103.55]104.27]104.08 0.45 2,00

180.0 180.0 180.34|181.19]180.60]181.00| 180.23]|180.47]179.46| 181.10]180.21 0.49 2,00

Technical Note : W= 56 cm, D =40 cm, H =48 cm.

The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 008 Page 48 of 54
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This report is valid for the above stated instrument/s only.

### End of Certificate ###

Certificate No. Q23076000

F3-011-04/01-12
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Certificate No. C07240005

Calibration Certificate

Equipment: SPECTROPHOTOMETER
Model: 723C
Serial No.(or 1D): 2C41301043 (MEC-LAB11)
Manufacturer: KWF
Condition: In Condition

Customer

MINE ENGINEERING CONSULTANT CO.,LTD,

Calibration Place
Environment Laboratory, SCIMET Co., Ltd.

Calibration Date
13 January 2024

Environment Condition
Temperature: 23 °C t 2 °C
Humidity: 50 %RH £ 15 %RH

The Method used

In-house method, WI07, based on ASTM E 275-08 and

ASTM E 387-04
Traceabllity

Job No.: KSMT2300974
Received Date: 12 January 2024
Issued Date: 13 January 2024
Page: 1of 3

This certificate is issued the units of
measurement according to the International
System of Units (SI). It provides traceability
of measurement to intemational 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 (£=2) to provide a level
of confidence of approximately 95%. It is
determined in accordance with the Guide to
Expression of Uncertainty in Measurement
{GUM).

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

This certificate is traceable to the CRM maintained by National Institute be reproduced except in full  without
of Standards and Technology (NIST) through Starna Scientific Limited, 2PProval of SCIMET Co., Ltd.

The standard for Wavelength Certificate No. 108691 and 108692
The standard for Photometric Certificate No. 109010, 114655

Person in charge

>§I€ﬁd[l

SCIMET €O . LTD
wivn mwedion dwla

Authorized signatory

FCO7-03: 30 MAY 2023
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aGIMET

Certificate No.: C07240005 Page 2 of 3
Calibration Results:
Without Adjustment
Wavelength Accuracy (nm), The spectral bandwidth of Std at4 nm and UUC at 4 nm
Standard Wavelength Unit Under Calibration Caorrection Uncertainty of
{nm) (nm}) {nm) Measurement ( £ nm)

417.67 417.9 -0.23 0.14
440.74 440.9 -0.16 0.14
448.99 448.6 0.39 0.14
472.22 472.3 -0.08 0.14
513.70 513.7 0.00 0.14
537.49 537.5 -0.01 0.14
574.60 574.6 0.00 0.14
641.76 641.9 -0.14 0.14
6384.63 684.8 -0.17 0.14
740.27 740.4 -0.13 0.14
748.28 748.5 -0.22 0.14
807.16 807.4 -0.24 0.14
8§79.70 879.9 -0.20 0.14

us¥n viwdwn Ra (SCIMET CO., LTD)

FCO7-03: 30 MAY 2023
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Certificate No.: C07240005 Page 3 of 3
Calibration Resulits:
Without Adjustment
Photometric Accuracy (Absorbance)
Wavelength Standard absorbance Unit Under Calibration Correction Uncertainty of
(Abs) {Abs) (Abs) Measurement( + Abs)

0.0000 0.000 0.0000 0.0045

0.2373 0.237 0.0003 0.0045

420 nm 0.5617 0.563 -0.0013 0.0045
0.7392 0.738 0.0012 0.0045

1.0650 1.057 -0.0020 0.0045

0.0000 0.000 0.0000 0.0045

0.2335 0.234 -0.0005 0.0045

440 nm 0.5513 0.553 -0.0017 0.0045
0.7230 0.722 0.0010 0.0045

1.0324 1.035 -0.0028 0.0045

0.0000 0.000 0.0000 0.0045

0.2126 0.213 -0.0004 0.0045

485 nm 0.5036 0.506 -0.0024 0.0045
0.6735 0.673 0.0005 0.0000

0.9815 0.564 -0.0025 0.0045

0.0000 0.000 0.0000 0.0045

0.2201 0.220 0.0001 0.0045

546.1 nm 0.5176 0.519 -0.0014 0.0045
0.6930 0.692 0.0010 0.0045

0.9908 0.991 -0.0002 0.0045

0.0000 0.000 0.0000 0.0045

0.2443 0.244 0.0003 0.0045

590 nm 0.5530 0.554 -0.0010 0.0045
0.7196 0.718 0.0016 0.0045

1.0301 1.029 0.0011 0.0045

0.0000 0.000 0.0000 0.0045

0.2646 0.264 0.0006 0.0045

635 nm 0.5370 0.538 -0.0010 0.0045
0.6862 0.685 0.0012 0.0045

0.9822 0.982 0.0002 0.0045

The End of Certificate

usdn swedwn drda (SCIMET CO., LTD.)

FC07-03: 30 MAY 2023
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Statements of conformity:

This conformity certificate documents the validity of the following statements of conformity based on the measurement
results of corresponding calibration certificate:

Refer to Certificate No.:  C07240005 Page: 1 of 3

The error of temperature determined during calibration are under given measurement and environmental conditions
and considering the expanded measurement uncertainty (coverage probability 95%) within the specification. The given
measurement uncertainty already includes other all effects by according to the standard method, ASTM E 275-08 and
ASTM E 387-04. Therefore, those parameters have not been assessed separately.

Tolerance and Decision rules:

Assessment of the conformity of the measurement device are done based on direct comparison of the
relevant measurement results with the tolerances and decision rule are prescribed by the customer.

Decisionvule: [] Choice A Binary Statement for Simple Acceptance Rule (w = 0), Specific Risk < 50% PFA.

@ Choice B Non-binary statement with guard band (w = 1 U), Pass or Fail Specific Risk < 2.5% PFA and
Condition Pass or Condition Fail Specific Risk < 50% PFA.

0 Choice C Customer defined, Customers may define arbitrary multiple of r to have applied as guard band
w=ru).
; PFA — Probability of False Accept

>§ﬁMH

SCINEY €0 .LTD

widn vwwdiun difo

Authorized signatory

u3dn wdwn Jwia (SCIMET €O, LTD)
FC07-03: 30 MAY 2023
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2 of 3

Refer to Certificate No.:  C07240005 Page:
Without Adjustment
Wavelength Accuracy (nm), The spectral bandwidth of Std &t 4 nm and UUC at4 nm
Unit Under Calibration Correction Guard Band (w)  Tolerance (1) Conformity
417.9 -0.23 0.14 1.0 Pass
440.9 -0.16 0.14 1.0 Pass
448.6 0.39 0.14 1.0 Pass
472.3 -0.08 0.14 1.0 Pass
513.7 0.00 0.14 1.0 Pass
537.5 -0.01 0.14 1.0 Pass
§574.6 0.00 0.14 1.0 Pass
641.9 -0.14 0.14 1.0 Pass
634.8 -0.17 0.14 1.0 Pass
7404 -0.13 0.14 1.0 Pass
748.5 -0.22 0.14 1.0 Pass
807.4 -0.24 0.14 1.0 Pass
879.9 -0.20 0.14 1.0 Pass

UGN sedun hfa (SCIMET €O., LTD.)
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Refer to Certificate No.:  C07240005 Page: 3 of 3
Without Adjustment
Photometric Accuracy (Absorbance)
Wavelength  Unit Under Calibration Correction Guard Band (w) Tolerance (#) = Conformity

0.000 0.0000 0.0045 0.010 Pass

0.237 0.0003 0.0045 0.010 Pass

420 nm 0.563 -0,0013 0.0045 0.010 Pass
0.738 0.0012 0.0045 0.010 Pass

1.057 -0.0020 0.0045 0.010 Pass

0.000 0.0000 0.0045 0.010 Pass

0.234 -0.0005 0.0045 0.010 Pass

440 nm 0.553 -0.0017 0.0045 0.010 Pass
0.722 0.0010 0.0045 0.010 Pass

1.035 -0.0026 0.0045 0.010 Pass

0.000 0.0000 0.0045 0.010 Pass

0.213 -0.0004 0.0045 0.010 Pass

465 nm 0,506 -0.0024 0.0045 0.010 Pass
0.673 0.0005 0.0000 0.010 Pass

0.964 -0.0025 0.0045 0.010 Pass

0.000 0.0000 0.0045 0.010 Pass

0.220 0.0001 0.0045 0.010 Pass

546.1 nm 0.519 -0.0014 0.0045 0.010 Pass
0.692 0.0010 0.0045 0.010 Pass

0.091 -0.0002 0.0045 0.010 Pass

0.000 0.0000 0.0045 0.010 Pass

0.244 0.0003 0.0045 0.010 Pass

590 nm 0.554 -0.0010 0.0045 0.010 Pass
0.718 0.0016 0.0045 0.010 Pass

1.029 0.0011 0.0045 0.010 Pass

0.000 0.0000 0.0045 0.010 Pass

0.264 0.0006 0.0045 0.010 Pass

635 nm 0.538 -0.0010 0.0045 0.010 Pass
0.685 0.0012 0.0045 0.010 Pass

0.982 0.0002 0.0045 0.010 Pass

The validity of the statements of conformity cannot be guaranteed for different places of use, environmental conditions or improper use.

The End of Statements of Conformity

usdn srodiun $ra (SCIMET CO., LTD.)
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Wnsrdaudnmiaio Spectrophotometer
wafilusu: KSMT2300974

wilandasiia: SPECTROPHOTOMETER su: 723C wtiaaaiae: 2641301043

maxday (5u) f5I9FaY (W)

12 Jan 2024 s1un1TAsINgA 13 Jan 2024 VUL
Und | llnd Und | Lidnd

1 1. AnudNysauAia O

O 2. Audrane (goulddon, nalu-usntaia) & O

= O 3. e ile - (e 1A%as (On-Off Swicth) = O

m g 4. Uunm (Keypad) o 0

O 5. wvua (Display, Screen Contrast) 0

O O 8. o’u’ﬁuuulﬁanm‘mm')ﬂﬁu (Wavelength Control) O O -
0 ! 7. AmpIndu (Wavelength Check) O O -
0 O 8. unawruflauds (UV < 3,000 hour) 0 0 -
' 9. wasriilan (Visible < 5,000 hour) =

| 10.  gaviavanudhagn (Carousel Module) O

anfay/aauuaii

V3Uh By 9Wia (SCIMET CO., LTD.)

Service Engineer

FI07-01: 08 MAR 2023


ACER
Rectangle

ACER
Rectangle


PerkinEimer I
For the Better

Avio200
Preventive Maintenance Report

Company Name:  Mine Engineering Consultance CO., Ltd.

Instrument Serial No.: 079518071903

Date: 7-Feb-2024
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ICP-OES/Avio200 Preventive Maintenance (PM)

Company Name: Mine Engineering Consultance CO,, Ltd.
Address
(Instrument Location}:
Serial Number: 079518071903 PM Number: 10f 2
Ctvjstomcf_'r L1 Telephone Number:
(if applicable):
Service Engineer Service Order WO-02622126
Name: Number:
Date PM Performed: 7-Feb-2024 Next PM Due Date: 7-Aug-2024
{DD-MMM-Y¥YY) {DD-MMM-YYYY)
Standard Labor Hours to Complete PM : 4 hours
Part Number Release Publication Date , )
09370140 Rev.5 B January 2018 — e
4 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
perfarmance 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
ar use of this document.

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

Component / Specific Model Serial # Configuration Notes
Avio200 079518071903 Syngistix V 3.0.0.3081
Parts Lists
Parts Included with the PM
Patthiviben Description Quantity
(if applicable)
05995098 Air Filter-Spectrometer 2
NO77520 Air Filter-RF Generator 1
09992731 Axial Window 1
B0O810377 Radial Window 1
NO770438 O-ring kit, injector support adapter 2
NO780437 0O-ring kit, torch Not Applicable
Additicnal Reagents and Standards Required for PM
I?art Nt:lmber Description Quantity Batch/Lot # Expiration Date:
(if applicable) (MM/¥Y)
Multi-Element Standard
N0691579 (NOBS-1579 diluted 10X) 1 7-263MFX1 Apr-2024
Instrument Calibration-4
- Jun-2024
N9300221 (N9300221 diluted 100X) 1 598-091CRY1 un
ICP-OES/Avio200 Preventive Maintenance (PM) Page 2 of 6




Procedure Checklist

Use (¥ ) 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.

I/ Is the instrument cperational?
2. Mechanical:

al Inspect and clean all fans and filters.
1 Inspect and replace torch components and necessary.

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

¥1 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 6/psig
Shear Gas 65 65psig
Water 35 35psi

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

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

¥l 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.

¥] 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:

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

¥1 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,
¥l Check for proper function of all motors from the Motor Control window.

4. Optical:

¥] Check the neon lamp for proper operation.

¥] Ensure that neon initialization passes at power up.

V¥ 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: [Yes ¥INo

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

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

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

¥] Check the shutter home sensor position.

¥1 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.

¥ 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.

¥ Clean or replace the axial and radial view windows as necessary.
Axial Window Replaced: ¥ives [INo
Radial Window Replaced: ¥iYes [INo

5. Post PM Performance Tests:

¥ Perform View Align.

5.1 Spectral Resolution:
¥1 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% 0.42 Passed
Mg 280.856 %RSD < 1% 0.44 Passed
Mg 285.207 %RSD £ 1% 0.31 Passed
Ba 455.403 %RSD 2 1% 0.15 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 (N0&9-157S/10)", record intensities.
Calculated BEC: BEC = {IB * Conc of 5td) / (IS - IB). Where Conc of Std = 1,000 PPB

Element Mode Conc. 1B IS
Mn 257.610 Radial 1,000 ppb 6106.1 611129.2
Mn 257.610 Axial 1,000 ppb 11933.8 1462849.7
Mn 257.610 1B*Conc. 15-1B BEC Spec Pass/Fail
Radial 6106100 605023.1 10.09 <30 PPB Passed
Axial 11933800 1450915.9 822 <30 PPB Passed
6. Review:

W1 Review with the customer PM work performed.
¥ Discuss recommended customer supplied materials to have on hand.
W1 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 ¥l Fails [] the preventive maintenance.

Review of Preventive Maintenance:

Authorized PerkinElmer Representative: - Date:
7-Feb-2024
(DD-MMM-YYYY )
Authorized Customer Representative: Date:
7-Feb-2024
(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
! Biochemical Oxygen Demand | 5-Day BOD Test, Azide Modification Method
a Cadmium Digestion, Inductively Coupled Plasma Method
5 Chemical Oxygen Demand Closed Reflux, Titrimetric Method
6 Chromium (lIf) Digestion, Inductively Coupled Plasma Method;
Colorimetric Method; Calculation Method
7 Chromium (V1) Colorimetric Method
Copper Digestion, Inductively Coupled Plasma Method
Free Chlorine lodometric Method
10 Lead Digestion, Inductively Coupled Plasma Method
11 Manganese 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 Zinc Digestion, Inductively Coupled Plasma Method
LNE5S1989

APHA, AWWA, WEF. Standard Methods for the Examination of Water and Wastewater.
23 ed. Washington, DC: APHA, 2017. ?("“n‘[
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d1euf Asuaiiy LRI At
1 Cyanide Distillation, Colorimetric Method!!
2 Formaldehyde Distillation, Colorimetric Method™?
3 Phenols 1) Distillation, Chloroform Extraction Method!

2) Distillation, Direct Photometric Method®!

174
uldau d1uqu 18 38N13

Sl druaiy AT

1 Antimony Digestion, Inductively Coupled Plasma Method™

2 Arsenic Digestion, inductively Coupled Plasma Method!™

3 Barium Digestion, Inductively Coupled Plasma Method!

i Beryllium Digestion, Inductively Coupled Plasma Method!!

5 Cadmium Digestion, Inductively Coupled Plasma Method™

6 Chromium Digestion, Inductively Coupled Plasma Method!!

7 Chromium (lIl} Digestion, Inductively Coupled Plasma Method;
Colorimetric Method; Calculation!

8 Chromium (V) Colorimetric Method™

9 Cyanide Distillation, Colorimetric Method™

10 | Lead Digestion, Inductively Coupled Plasma Method™

11 | Manganese Digestion, Inductively Coupled Plasma Method™

12 - | Nickel Digestion, Inductively Coupled Plasma Method®!

13 | Phenols 1) Distillation, Chloroform Extraction Method™
2) Distillation, Direct Photometric Method™

14 |pH Flectrometric Method®™

15 | Selenium Digestion, Inductively Coupled Plasma Method™

16 | Silver Digestion, Inductively Coupled Plasma Method!!

17 | Vanadium Digestion, Inductively Coupled Plasma Method!!

18 Zinc

Digestion, Inductively Coupled P{aa\‘s\ﬁa Method™

=

JUAANAE...
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1 Antimony 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!47
2) Digestion, Inductively Coupled Plasma Method®”
2 Arsenic | 1) Waste Extraction, Digestion, Inductively Coupled

Plasma Method!:47

2) Digestion, Inductively Coupled Plasma Method®”!
£) Barium 1} Waste Extraction, Digestion, Inductively Coupled
Plasma Method!4”)

2) Digestion, Inductively Coupled Plasma Method®7”
4 Beryllium - 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method*7

2) Digestion, Inductively Coupled Plasma Method!>”
5 Cadmium 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!47

2) Digestion, Inductively Coupled Plasma Method®”
6 Chromium 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!:47

2) Digestion, Inductively Coupled Plasma Method™1¥
7L Chromium {ll) 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method; Waste Extraction, Colorimetric
Method; Calculation Method4748]

2) Digestion, Inductively Coupled Plasma Method:
Alkaline Digestion, Colorimetric Method; Calculation

MethodB678
Chromium (Vi) Alkaline Digestion, Colorimetric Method!é#!
9 Cobalt 1) Waste Extraction, Digestion, Inductively Coupled

Plasma Method!47)
2) Digestion, Inductively Coupled Plasma Method!®
10 Copper 1) Waste Extraction, Digestion, Inductively Coupled
' Ptasma Method®*7]

2) Digestion, Inductively Couplecg}(isga Method®”?

L=

11 Lead...
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11 Lead 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!%47
2) Digestion, Inductively Coupled Plasma Method®"
12 Molybdenum 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method47)
2) Digestion, Inductively Coupled Plasma Method®”
13 Nickel 1) Waste Extraction, Digestion, Inductively Coupled
| Plasma Method!47
2) Digestion, Inductively Coupled Plasma Method®]
14 | pH Electrometric Method®!?)
15 Selenium 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!:4"]
2) Digestion, Inductively Coupled PlasmaIMethod[s'n
16 Silver 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!%47]
2) Digestion, Inductively Coupled Plasma Method®"
17 Thallium 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!:*7 i
2) Digestion, Inductively Coupled Plasma Method®”]
18 Vanadium 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!#7
2) Digestion, Inductively Coupled Plasma Method®”
19 Zinc 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!47
2) Digestion, Inductively Coupled Plasma Method!>™
#iy 97U 15 5981135
dudl asuaiy Bhased
1 Antimony Digestion, Inductively Coupled Plasma Method®!
2 Arsenic Digestion, Inductively Coupled Plasma Method®
3 Barium Digestion, Inductively Coupled Plasma Method™]
4 Beryllium Digestion, Inductively Coupled Plas%thod[m

5 Cadmium...




AuR fTuaiy FEhased

5 Cadmium Digestion, inductively Coupled Plasma Method®!

6 Chromium Digestion, Inductively Coupled Plasma Method®"

7 Chromium (1Il} Digestion, Inductively Coupled Plasma Method;
Alkaline Digestion, Colorimetric Method; Calculation
Methodl574

8 Chromium (VI) Alkatine Digestion, Colorimetric Method!5?

9 | Lead Digestion, Inductively Coupled Plasma Method®"

10 | Manganese Digestion, Inductively Coupled Plasma Method”

11 | Nickel Digestion, Inductively Coupled Plasma Methiod®”

12 | Selenium Digestion, Inductively Coupled Plasma Method®”

13 | Silver Digestion, Inductively Coupled Plasma Method>”

14 | Vanadium Digestion, Inductively Coupled Plasma Method®”!

15 Zinc Digestion, Inductively Coupled Pt%srn:(‘\’:z'ﬂ I\Te’_chod[i?]
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Wastewater. 23" ed, Washington, DC: APHA, 2017. _
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5. United States Environmental Protection Agency. Test Methods for Evaluation Solid
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SW-846 Method 3050B, 1996,
6. United States Environmental Protection Agency. Test Methods for Evaluation Sotid
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7. United States Environmental Protection Agency. Test Methods for Evaluation Solid
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Spectrometry. SW-846 Method 6010D, 2018.
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8. United States Environmental Protection Agency. Test Methods for Evaluation Solid

Waste Physical/Chemical Methods. Chromium, Hexavalent (Colorimetric). SW-846 Method
T196A, 1992,

9. United States Environmental Protection Agency. Test Methods for Evaluation Solid

Waste Physical/Chemical Methods. pH Electrometric Measurement. SW-846 Method
9040C, 2004.
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