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« Agisoft Metashape Professional Version 2.1.2 build 18548
» QGIS Desktop Version 3.16.5

3. JUADUNITANTUIIY

[
1Y

N1354InATalllaseinUsenulngi 26201/15514 v99 MaviuaIudin Aunsiasayng Jtunou
AL iuaLaal

} %
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Request Details

General User Details
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SBC version: 7.8.0423
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1112722, 11:04 AM GMNSS Processing Report

.
1. Point Results
WG 584 Ellip.
Point-ID Salution Type Occupations / Baselines WGS84 Latitude WGSE4 Longitude Height [m] 5D Latitude SD Longitude SD Height
SRPO1  Phase Fixed 25 B° 4724 3951"N 0997 43' 54 40368"E 391.8901m 0.0003 m 0.0003 m 0.0021 m
HI = 1.347 m, Ellip. Height = 390.5431 m
Point-ID Solution Type Occupations / Baselines C ian X c ian ¥ WGSB4 CartesianZ SDX sDY sDZ
SRP01  FPhase Fixed 2/ -1065621.0188 m G213367.4745m 968287.3057 m 0.0005m 0.0021m 0.0005m
Target Coordinate System
Name: UTM47N_WGSE4 TGM2017
Ellipsoid: WGES 1964
Projection Type UniversalTransverseMer cator
Geoid Model: RTSD TGM2017 by GIS
CSCSModel: -
Ellip. Height
Point-ID  Coordinate System Easting Northing Ortho. Height 5D Easting SDMNorthing 5D Height
SRPM UTM4TN_WGESa4 TeM2017 S580480.6454 m 871725.5680 m - 0.0003 m 0.0003 m 0.0021 m
413.2884 m

HI = 1.347 m, Ortho. Height = 411.9524 m
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2.1. SRPO1-2022-11-01 10:18:48

GMNSS Processing Report

Point Occupation Results

Marker Mame:
Receiver Type / SN:
Antenna Type | SN:
Occupation Start:
Cocupation End:

Averaged Point Summary: SRF01

SRFO1

PANTAI PRBLZMOB / PMEG4020101
GN-GGBO710 NONE / 1906011373
2022-11-01 10:18:48

2022-11-01 15:34:46

‘Weighted Average: Yes

WESE54 Latitude: 8" 47 24.3972"N SD Latitude: 0.0137 m

WG S84 Longitude: 99" 43 4 4071"E SD Longitude: 0.0031m

WE S84 Ellip Height: 391.8269 m SD Height: 0.0185m

WGS84 Cartesian X -1085621 1127 m SDX: 0.0044 m

WGES84 Cartesian Y 6213387 3852 m SDY: 0.0182m

WG S84 Canesian Z: O68287.3604 m sSDZ 0.0138m

Easting: 5804B0.7558 m SD Easting: 00137 m

Merthing: S71726.0333 m 5D Morthing: 0.0031 m

Ellip. Height: - SD Height: 00185 m

Griho. Height: 4132382 m

Baseline Summary SRP01

Max Distance between Average and Measurement

Position: 0.1 m

Height: 0.1 m

APos [m] &

Point-ID Reference Baseline Length [m] 3D CQ[m] APos [m] AHeight [m] Height [m] Easting [m] Northing [m] Height [m]

SRPO 580480.7558 m ©71726.0333m 413.2362m
DENI 489215389 m 00008m  0.0083m 00125m 0.0083m 5804807588 m G71726.0245m 4132236 m
PHET 552104831 m 0001Em  0.0514m 01749 m 0.0514m 5804808014 m G71726.0570m 4130612 m
SICN 30357.1284 m 0.0017 m 0.0096m  -0.0580 m 0.0096m 5BD480.7507 m S71726.0253m 4132841 m
TNST 414485265 m 00018m  0.0439m 0.0089m 0.0439m 5804807479 m 9717260765 m 4132272m

Baseline Results

2.1.1. Baseline: DSNI - SRP01

Used Processing Parameters

Cut-Off Angle: 100

Frequency: L1, L2 ESh

Sampling Rate: 1sec

Satellite System:

Disabled Satelltes:

Solution Type:

Solution Optimization:

Frequency to use in lono Minimized:
Tropospheric Model:

lonospheric Model:

Ephemeris type

Allow Widelane Fix:

Min. Distance for lono Minimized:
Possible Ambiguities Fix up to:
Min, Duration for Float Solution (static).

Antennas and Receivers

Reference - DSNI

Receiver Type [ SN; LEICA GR50 /-

GPS, GLONASS, Galileo, BeiDou

Phase Fixed
lono minimized
L1, L2 ESb
Cemputed
Computed
Broadeast

Yes

15 km
300 km
5 min

Rover - SRP01
PANTAI PRELZMOB / PME 54090101
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111222, 11:04 AM
Antenna Type | SMN:

Coordinates

WES84 Latitude:
WGEE4 Longitude:
WE S84 Ellip.Height:

WGEEE4 Cartesian X:

LEIARZO0 LEIM /-

Reference - DSN
87 50'13.0843" N

99719 241687 E

4805 m

-1020657.394 m

GMNSS Processing Report
GMN-EGEB0T10 NONE / 1808011373

| Rover - SRPO1

8 47 24.3860"N
99" 43' 54.4072"E
316144 m

-1065621.1138 m

WGES84 Cartesian Y: 6217118641 m 62133873738 m
WGSS84 Cartesian £ 986737.226 m G6E287.346T m
Baseline Vector and Quality
Al atitude: 0° 11' 48 6674" & 5D Alatitude: 0.0001 m MO 0.62018520
Ll ongitude: 0°F 24' 30.2385" E  SD Alengitude: 0.0001 m Q11: 0.00000002 Q12 0.00000000
AHeight: 386.7194 m 5D AHmight: 0.0008 m Q22: 0.00000004 Q23 0.00000001
Q33 0.0000C1 94
AX: -44923 7198 m S0 AX: 0.0002 m M0O: 062018520
nY: -3731.2672 m 50 AY: 0.0008 m Q11: 0.0DODDD0S Q12 -0.00000032
v -21440 8763 m 8D AZ 0.0002 m Q22: 0.00000182 Q23 0.00000034
Baseline Length: 49921 5359 m 5D Baseline Length: 0.0008 m Q33 D.000CC00S
co1D: 0.000Z m
ca 2l 0.0008 m
CQ 3D: 0.0008 m
GDOP! 38-17
POOP: 22-1.0
HDOP 0&-06
VooP: 20-048

2.1.2. Baseline: PNST - SRPO1

Used Processing Parameters
Cut-Off Angle:

Frequency:

Sampling Rate:

Sateliite System

Disabled Satelltes:

Solution Type:

Solution Cptimization:
Frequency to use in lono Minimized:
Tropospheric Model:
lonospheric Model:

Ephemeris type

Allow Widelane Fix:

Min, Distance for lono Minimized:
Possible Ambiguities Fox up to:
Min. Duration for Float Solution (static).

Antennas and Receivers
Reference - PNST

Receiver Type / SN:
Antenna Type / SM:

Coordinates

WS84 Latitude:
WGEEE4 Longitude:
WES5E4 Ellip. Helght:

WGS84 Cartesian X
WG S84 Cartesian Y.
WGES84 Cartesian Z

LEICA GR50 /-
LEIARZO LEIM /-

10"

L1, L2, ESh

1sec

GPS, GLONASS, Galileo, BeiDou

Phase Fixed
lona minimized
L1, L2 ESb
Computed
Computed
Broadeast

Yes

15 km
300 km
5 min

Rover - SRP01
PANTA| PRELZMOB / PMEB 6408011
GMN-EEB0T10 NOME / 1806011373

Reference - PNST
8% 25'12.2333" N
99° 23' 426014 E
35.857 m

-1030041.850 m
6225236.055m
927766.947 m

Baseline Vector and Quality

Al atitude: 0° 22 121647'N 5D Alatitude:
Al ongitude:; 0° 20 11.8071"E  SD Alongitude:
LHeight 3547548 m 5D AHeight:
OX: -35570. 4678 m 5D AX

Rover - SRPO1

7 47 24 3879"N
98" 43' 54 4086" E
3816520 m

-1065621.1278 m

62133872035 m
B68287.3570 m
0.0002 m MQ: 1.17836456
0.0002 m Q11: 0.00000002 Q12 0.00000000
0.0018 m Q22: 0.00000005 Q23: 0.00000005
Q33 0.00000228
0.0004 m MQ: 117836456
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AY: -11848.8515m SD AY: 0.0017 m

AZ: 40520.4100 m SD AZ: 0.0004 m

Baseline Length:  55210.4831 m 50 Baseline Length: 0.0018 m
ca1in: 0.0004 m
cQ 20 0.0018m
Co 3D 00018 m

GDOP: 36-18

POOP: 22-09

HDOP: 10-05

VDOP: 18-0.48

2.1.3. Baseline: SICN - SRP01

Used Processing Parameters

Cut-Off Angle: 10

Frequency: L1, L2

Sampling Rate: 1sec

Satellite System: GPS, GLONASS, Galileo, BeiDou

Disabled Satelltes:

Solution Type: Phase Fixed

Solution Optimization: lono minimized

Frequency to use in lono Minimized: L1, L2

Tropospheric Model: Computed

lonospheric Model: Computed

Ephemeris type Broadeast

Allow Widelane Fix: Yes

Min. Distance for lone Minimized: 15 km

Possible Ambiguities Fix up to: 300 km

Min. Duration for Float Solution (static): 5 min

Antennas and Receivers

Reference - SICN Rover - SRP01

TRIMBLE NETRE (-
CHCC220GR CHCD /-

Receiver Type [ SN:
Antenna Type | SN:

Coordinates

PANTAI PRBL2ZMOB / PMB 64090101
GN-GGBOT10 NONE / 1906011373

GMNSS Processing Report

Q11: 0.00000012
Q22: 0.00000213
Q33 0.00000010

Q12 -0.00000040
Q23 0.0000003%

013 -0.00000008

WES84 Latitude:
W& S84 Longitude:
WES84 Ellip.Height:

WG S84 Cartesian X

WG S84 Cartesian Y
WGEB4 Cartesian Z:

Reference - SICN
97 00' 25.8086" N

99° 54'04.4801"E
9782 m

-1083287 6848 m

6206159 084 m
991543 860 m

Rover - SRPO1

& 47 24.3960"N
98" 43' 54.4069" E
351.8849 m

-1065621 1176 m

62133874437 m
SEE287 3613 m

Baseline Vector and Quality

Alatitude 0° 13 01.4117"8 8D Alatitude: 0.0002 m

Ll ongitude: 0° 10 10.0822°' W SD Alengitude: 0.000Z m

AHeight: 401.6768 m SD AHeight: 0.0017 m

AX: 17666.5304 m S0 AX: 0.0004 m

LY T228.3597 m 5D AY: 0.0017 m

LZ: -23656.4987 m S0 AZ: 0.0004 m

Baseline Length: 303567 1284 m 5D Baseline Length: 0.0017m
cab: 0.0004 m
Ca 2o 0.0017 m
CaQ 3Dt 0.0017 m

GDOP: 38-21

POOP: 25-1.2

HDOP: 11-06

VDOP: 23-09

2.1.4, Baseline: TNST - SRP01

Used Processing Parameters

Cut-Off Angle: 10"

Frequency: L1 LZ,ESh
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Q11: 0.00000004
Q22: 0.00000005
Q33 0.00000266

M0O: 1,04775465
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212 0.00000000
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Sampling Rate: 1 sec
Satellite System: GPS, GLONASS, Galileo, BeiDou
Disabled Satelltes:
Solution Type: Phase Fixed
Solution Optimization: lono minimized
Frequency to use in lono Minimized: L1, L2 ESh
Tropospheric Model: Computed
lanospheric Model: Computed
Ephemeris type Broadcast
Allow Widelane Fix: Yes
Min. Distance for lone Minimized: 15 km
Possible Ambiguities Fix up to: 300 km
Min. Duration for Float Solution (static): 5 min
Antennas and Receivers

Reference - TNST Rover - SRP01

LEICAGRS0 /-
LEIARZO LEIM /-

PANTA| PREL2ZMOB / PME 64090101
GMN-EGEB0T10 NOME / 18060113732

Receiver Type | SN:
Antenna Type / SM:
Coordinates
Reference - TNST
57 29 21.2174" N
99° 57" 22.4504" E

Rover - SRPO1
8% 47" 24 3986" N
90" 43' 54.4068"E

WESE54 Latitude:
WESE4 Longitude:

WESE4 Ellip.Height: -10.783 m 381.8180m
WG S84 Cartesian X -1090749.620 m -1085621.1024 m
WS84 Cartesian ¥ 62136596.843 m B2133873M3m
WG S84 Cartesian Z 935326 050 m G68287 4018 m
Baseline Vector and Quality
Llatitude: 0718 03.1812' N SD Alatitude: 0.0002 m MO: 1.02215838
Alongitude: 0713 28 0526" W SD Alongitude 0.0003 m Q11: 0.00000004 Q12 -0.00000000  Q13: 000000006
LHeight: 402.6012 m S0 AHeight: 0.0017 m Q22: 0.00000007 Q23 0.0C000000
Q33 0.00000283

v 25128.5176 m 50 AX: 0.0004 m MO: 1.02215838
nY: -308.4777T m S0 AY: 0.0017 m Q11: 0.00000014 012 -0.00000045 013: -0.00000008
AZ: 32961.3518m 5D AZ: 0.0004 m Q22 0.00000266 Q23 0.00000048
Baseline Length: 414486205 m 5D Baseline Length: 0.0018 m Q33; 0.00000012

co1o: 0.0004 m

cazn: 00017 m

CQ 30: 0.0018 m
GDOP: 82-15
POOP: 71-08
HDOP: 61-05
voap: 358-048
2.2, SRPO1-2022-11-01 10:20:54
Point Occupation Results
Marker Name: SRPO1
Receiver Type / SN: PANTAI PRBLZMOB / PMBE4020101
Antenna Type [ SN: GN-GGBO710 NONE / 1806011373
Cooupation Start: 2022-11-01 10:20:54
Cccupation End 2022-11-01 15:34:45
Averaged Point Summary: SRP01
Weighted Average: Yes
WG SE4 Latitude: 8" 47 24.3051"N SD Latitude: 0.0003 m
WGSE4 Longitude: 90" 43' 54 4036"E SD Longitude: 0.0003 m
WG EE4 Hllip. Height: 3918807 m 5D Height: 0.0021m
WG S84 Cartesian X -1065621.0199 m S0 X 0.0005 m
WS84 Cartesian Y B213367.4745m sDY: 0.0021m
WG S84 Cartesian Z: SG8287.3057 m SDZ 0.0005 m
Easting: 580480.64%4 m 5D Easting: 0.0003 m
Northing: §71725.9680 m D Northing: 0.0003 m
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GMNSS Processing Report

Ellip. Height: = S0 Height: 00021 m
Crtho. Height: 413.2884 m
Baseline Summary SRP01
Max Distance between Average and Measurement
Position: 0.1 m
Height: 0.1 m
APos [m] &
Point-ID Reference Baseline Length [m] 3D CQ[m] APos [m] AHeight [m] Height [m] Easting [m] Northing [m] Height [m]
SRPO1 580480.6484m G7F1725.9680m 413.2884m
LSN1 TE403.8504 m 0.0022m  0.0000m  0.0000m 0.0000m 580480 6484 m G71725.8680m 41328084 m
Baseline Results
2.2.1. Baseline: LSN1 - SRP01
Used Processing Parameters
Cut-Off Angle: 100
Frequency L1, L2, E5b
Sampling Rate: 1zec
Satellite System. GPS, GLONASS, Galileo, BeiDou
Disabled Satelltes
Solution Type: Phase Fixed
Solution Optimization: lgno minimized
Frequency to use in lono Minimized: L1, L2 ESb
Tropospheric Model: Computed
lonospheric Model: Computed
Ephemeris type Broadcast
Allow Widelane Fix. Yes
Min. Distance for lono Minimized: 15 km
Possible Ambiguities Fix up to: 300 km
Min, Duration for Float Solution (static). 5 min
Antennas and Receivers
Reference - LSN1 Rover - SRPO1
Receiver Type / SN: LEICAGRS0 /- PANTA| PRELZMOB / PMBEB4020101
Antenna Type [ SM: LEIAR20 LEIM /- GN-GEBOT10 NONE / 1906011373
Coordinates
Reference - LEN1 Rover - SRP0O1
WE584 Latibude: 9% 28" 20.4914" N 8° 47 24 3551"N
WG S84 Longitude: 99° 57 33115 E €97 43' 54.4036"E
WG EE4 Ellip. Height: 8.130m 35185901 m
WG S84 Cartesian X -1088138.177 m -1065621.0198 m
WGES84 Cartesian Y* 6156540 881 m 6213387 4745 m
WGESE4 Cartesian Z: 1042730.343 m S682687.3057 m
Baseline Vector and Quality
Al atitude: 0" 40 56.0953" 5 5D Alatitude: 0.0002 m MO: 1.48259902
Alengitude: 0713 38.707¢" W SD Alongitude: 0.0003 m Q11: 0.00000004 Q12 -0.00000000  Q13: 0.00000006
AHeight: 383.7603 m 5D AHeight: 00021 m QZ2: 000000005 023 0.00000002
Q33: 0.00000208
v 225171571 m 5D AX: 0.0005 m MO: 1.48258502
hy: 164465835 m S0 ay: 0.0021m Q11: 0.00000011 Q12 -0.00000034  Q13:-0.00000006
vy -T4443.0373m S0 A7 0.0005m Q22: D.0D000185 Q23 0.00000036
Bassline Length:  79483.8904 m 50 Baseline Length: 0.002Z2 m Q33: 0.00000010
coiD: 0.00C5m
Ca 20 00021 m
CQ 3o 0.0022m
GDOP. 3.5-1.8
POOP: 26-1.0
HDOP: 1.4-0.5
VDaPp: 24-048
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1112722, 11:49 AM GMNSS Processing Report

GNSS Processing Report - Summary

Request Details

General User Details

Processed at: 2022-11-12 11:33:14

User name: Parinya
SBC version: 7.8.0423

Mame: Parinya Fattanadech
Company: Mining Work Co., Ltd,
E-Mail: Parinya pattanadech@gmail com
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.
1. Point Results
WG 584 Ellip.
Point-ID Salution Type Occupations / Baselines WGS84 Latitude WGSE4 Longitude Height [m] 5D Latitude SD Longitude SD Height
SRP03  Phase Fixed 15 87 47 22.T482" N 59" 43 54 T695'E 3953501 m 0.0055 m 00101 m 0.0077 m
HI = 1.3160 m, Ellip. Height = 384.0741 m
Point-ID Solution Type Occupations / Baselines C ian X c ian ¥ WGSB4 CartesianZ SDX sDY sDZ
SRPO3  FPhase Fixed 1/5 -1065633.9344 m 62133866142 m 9682378351 m 00101 m 0.0077 m 0.005% m
Target Coordinate System
Name: UTM47N_WGSE4 TGM2017
Ellipsoid: WGES 1964
Projection Type UniversalTransverseMer cator
Geoid Model: RTSD TGM2017 by GIS
CSCSModel: -
Ellip. Height
Point-ID  Coordinate System Easting Northing Ortho. Height 5D Easting SDMNorthing 5D Height
SRPO3 UTM4TN_WGESa4 TeM2017 580491.8276 m 8716754085 m - 0.0059 m 00101 m 0.0077 m
416.7883 m

Hi = 1.3160 m, Ortho. Height = 415 4823 m
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2.1. SRP03 - 2022-11-01 10:26:15

GMNSS Processing Report

Point Occupation Results

Marker Mame:
Receiver Type / SN:
Antenna Type | SN:
Occupation Start:
Cocupation End:

SRPO3

PANTAI PRBLZMOB / PMEG4080102
GN-GGBO710 NONE / 1906011369

2022-11-01 10:26:15
2022-11-01 15:46:26

Averaged Point Summary: SRP03

‘Weighted Average: Yes

WESE54 Latitude: 8" 47 22.7482" N SD Latitude: C.0059 m

WG S84 Longitude: 99" 43' 54.7685"E SD Longitude: 00101 m

WE S84 Ellip Height: 3953801 m SD Height: 0.0077 m

WGS84 Cartesian X -1085633.8344 m sDX 0.0101 m

WGES84 Cartesian Y E213306 6142 m SDY: 0.0077 m

WG S84 Canesian Z: 9682378351 m sSDZ 0.0058 m

Easting: 5804919276 m SD Easting: C.0059 m

Merthing: S71675.4085 m 5D Morthing: 001 m

Ellip. Height: - SD Height: 0.0077 m

Ortho. Height: 4167983 m

Baseline Summary SRP03

Max Distance between Average and Measurement

Position: 0.1 m

Height: 0.1 m

APos [m] &

Point-ID Reference Baseline Length [m] 3D CQ[m] APos [m] AHeight [m] Height [m] Easting [m] Northing [m] Height [m]

SRPO3 580491.9276m G716754085m 416.7983 m
DENI 400536983 m 00010m  0.0208m O00133m 0.0208m 5804819470 m O716754048m 4167850 m
LSN1 79538.5041 m 00031m  0.0819m -0.0413m 0.0618m 580491.8760m 6716753753 m 416.8306 m
PNST 551B0.4326 m 0.0019 m D.0577m 0.1736m 0.0577m 58049189347 m S7IB75.4667 m 4166247 m
SICN 30430.4367 m 00010m  0.0084m -0.0MEm 0.0084m 5804919195 m 9716754072 m 4167999 m
TNST 41401.3875 m 00013m  0.0178m  -0.0137m 0.0178m 580481.9170m 9716754238 m  416.8120m

Baseline Results

2.1.1. Baseline: DSNI - SRP03

Used Processing Parameters

Cut-Off Angle: 107

Frequency: L1, L2, ESp

Sampling Rate: 1sec

Satellite System:
Disabled Satelites:
Solution Type:
Solution Optimization:

Frequency to use in lono Minimized:

Tropospheric Model:
lonospheric Model:
Ephemeris type
Allow Widelane Fix:

Min. Distance for lono Minimized:
Possible Ambiguities Fix up to:
Min. Duration for Float Solution (static).

Antennas and Receivers

Reference - DSNI

GPSE, GLONASS, Galilen, BeiDou

Phase Fixed
lono minimized
L1, L2 ESb
Computed
Computed
Broadcast

Yes

15 km

300 km
5min

Rover - SRP03
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Receiver Type / SN:
Antenna Type / SN:

Coordinates

WGSE4 Latitude:
WE S84 Longitude:

LEICA GRS0 /-
LEIAR20 LEIM /-

Reference - DSNI
87 58" 13.0843" N
99719 241687 E

GMNSS Processing Report

PANTAI PRELZMOB / PMEBB4080102
CGN-GGBOT10 NONE / 1806011369

Rover - SRP03
& 4T 22.T480"N
99" 43' 54.7702"E

WG S84 Ellip.Height: -4.8056m 385.3769 m
WGESE4 Cartesian X: -1020687.394 m -1065633.8524 m
WG S84 Cartesian Y 217118641 m 6213306.5885 m
WG S84 Cartesian Z. 986737.226 m £68237.8285 m
Baseline Vector and Quality
Al atitude: 0° 11'50.3163" 5 5D Alatitude: 0.0001 m MO: D.68282476
Al ongitude: 0" 24 30.80158"E  SD Alcngitude: 0.0001 m Q11: 0.00000003 Q12 -0.00000000
AHeight: 4002819 m S0 AHeight: 0.0010m Q22: D.00000004 223 -0.00000001
Q33 0.00000194
v S -44936 5584 m 50 AX: 0.0002 m MO: 0.68982476
bY: -3722.0425 m 5D AY 0.0008 m Q11: 0.00000008 Q12 -0.00000030
Fivid -21499 3975 m S0 AZ: 0.0002 m Q22 D.000CO183 023 0.00000035
Baseline Length: 49953.6983 m 5D Baseline Length: 0.0010m Q33: 0.00000009
caib: 0.0002 m
CaQ 20 0.0010m
CQ 3 0.0010m
GDOF: 38-148
POOP: 23-11
HOOP: 058-05
VDOP: 21-09
2.1.2. Baseline: LSN1 - SRP03
Used Processing Parameters
Cut-Off Angle: 107
Frequency: L1 L2, ESb
Sampling Rate: 1sec

Satellite System:
Disabled Satellites.
Solution Type:
Solution Optimization:

Frequency to use in lono Minimized:

Tropospheric Model:
lonospheric Model:
Ephemeris type
Allow Widelane Fix:

Min. Distance for lono Minimized:
Possible Ambiguities Fix up to:

Min. Duration for Float Solution (static):

Antennas and Receivers

Reference - LSN1
Receiver Type | SN: LEICA GR50 /-
Antenna Type / SN: LEIARZ0 LEIM /-

Coordinates

WS84 Latitude:
WES584 Longitude:
WG S84 Elip.Height:

WG S84 Cartesian X
WGES84 Cartesian Y
WG S84 Cartesian Z:

Baseline Vector and Quality

Reference - LSN1

97 28'20.4914" N

99° 57 33115"E

8130m

1088138177 m
6186940 881 m
1042730343 m

GPS, GLONASS, Galileo, BeiDou

Phase Fixed
lano minimized
L1, L2 ESb
Computed
Computed
Broadcast

Yes

15 km
300 km
S min

Rover - SRP03
PANTA| PREL2ZMOB / PMBB4090102
GM-EGBOT10 NONE / 1908011368

Rover - SRPD3
847 22.7470" N
99" 43' 54.T678"E
3854315 m

-1065633.8913 m
6213306.6683 m
S6E237 BOTT m

Al atituce: 0° 40 57.7443" 5 5D Alatitude: 0.0004 m MO: 1.74567533
Alongitude: 0°13 38,3437 W 5D Alongitude: 0.0004 m Q11: 0.00000004 Q12 -0.00000001
AHeight: 387.3017 m S0 AHeight: 0.0030m Q22: 0.00000006 Q23 -0.00000001

Q33 0.000002589

hitps:/fcors risd.mi.thisbo/UserfXposiCoordinateComputationReporl/93278

Q13: 0.00000007

Q13: -0.00000006

Q13: 0.00000006
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111222, 11:49 AM

GMNSS Processing Report

A 22504.2857 m S0 AX: 0.0006 m WIO: 1.74567533
A4y: 164557873 m SD AY: 0.0026 m Q11:0.00000014
vy -74492 5353 m 50 AZ: 0.0006 m Q22; 0.00000283
Baseline Length:  79538.5041 m 5D Baseline Length: 0.0031m Q33 0.00000013
coim: 0.0006 m
Co 20 0.0030 m
CQ 3D 00031 m
GDOF: 4.7 -1.7
POOP: 28-1.0
HDOP: 1.4-0.5
VDOP: 24-08
2.1.3. Baseline: PNST - SRP03
Used Processing Parameters
Cut-0Off Angle: 10
Frequency: L1, L2, ESb
Sampling Rate: 1sec
Satelite System; GPS, GLONASS, Galileo, BeiDou
Disabled Satelltes:
Solution Type: Phase Fixed
Solution Optimization: |lono minimized
Frequency to uze in lono Minimized: L1, L2 ESb
Tropospheric Model: Computed
lonospheric Model; Computed
Ephemeris type Broadcast
Allow Widelane Fix: Yes
Min. Distance for lono Minimized: 15 km
Possible Ambiguities Fix up to: 300 km
Min. Duration for Float Solution | static): S min
Antennas and Receivers
Reference - PNST Rover - SRP03

LEICA GRSO0 /-
LEIAR20 LEIM /-

Receiver Type / SN:
Antenna Type / SN

Coordinates

Reference - PNS
WGSS4 Latitude: 87 25'12.2333"N

WG S84 Longitude:

WG EE4 Ellip.Height: 36.89T m

WG S84 Cartesian X -1030041.680 m
WGS84 Cartesian Y: B225236.055m
WG S84 Cartesian Z. 927766.047 m

Baseline Vector and Quality

997 23" 426014"E

PANTAI PREL2ZMOB / PMEB 64090102
GMN-GGBOT10 NONE / 1808011369

T Rover - SRP03

8 4T 22.7500"N
66° 43' 54.T608"E
3852166 m

-1065833.8111 m
E213306 4353 m
£68237.8651 m

Al atitude: 0° 22 10.5167" M 5D Alatitude: 0.0002 m MO: 1.29186153
Alengitude: 0720012 1683"E  SD Alongitude: 0.0003 m Q11: 0.000000C3
AHeight: 3583195 m 5D AHeight: 0.0019m Q22: 0.00000005
Q33: 0.00000215
Fiv 8 -35592.2511m 50 AX: 0.0004 m MO: 1.29186153
ALy: -11838.6187 m S0 AY: 0.0018m Q11: 0.00000012
AZ: 40470.9181 m S0 AZ: 0.0004 m ©22: 0.00000201
Baseline Length:  55180.4326 m 5D Baseline Length: 0.0018 m Q33 0.000C0OC0Y
coim 0.0004 m
Ca 20 0.0018m
CaQ 30: 0.0018m
GDOP! 30-186
PDOP: 1.7-1.0
HDOP: 0.7-05
VDOP: 16-0.8
2.1.4. Baseline: SICN - SRP03
Used Processing Parameters
Cut-0Off Angle: 10

hitps:/fcors risd.mi.thisbo/UserfXposiCoordinateComputationReporl/93278

Q12 -0.00000045
Q23 0.00000050

@12 0.00000000
23 0.000000D04

Q12 -0.00000038
Q23 0.00000037

Q13: -0.00000008

Q13: 0.00000006

Q13: -0.00000007
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111222, 11:49 AM

L1, L2
1sec
GPS, GLONASS, Galileo, BeiDou

Frequency:
Sampling Rate:
Satellite System:
Disabled Satelites.

Solution Type: Phase Fixed
Solution Optimizabon: lana minimized
Frequency to use in lono Minimized: L1, L2
Tropospheric Model: Computed
lonospheric Model: Computed
Ephemeris type Broadcast
Allow Widelane Fix: Yes
Min, Distance for lone Minimized: 15 km
Possible Ambiguities Fix up to: 300 km
Min. Duration for Float Solution ( static): 5 min
Antennas and Receivers

Reference - SICN Rover - SRP03

TRIMELE NETRS /-
CHCC220GR CHCD /-

PANTA| PRELZMOB / PMBB4020102
GN-GGEBOT10 NONE / 1906011368

Receiver Type / SN:
Antenna Type | SN:

Coordinates

Reference - SICN Rover - SRP03

WG S84 Latitude: 97 00" 25.8086" N 8 47 2. T481"N
WES5E4 Longitude: 99° 54' 04.4991" E 95" 43' 54.7E93"E
WGESE4 Ellip.Height: 9.792m 3853817 m

WG S584 Cartesian X -1083267.648 m -1065633.8268 m
WG S84 Cartesian Y 6206159 084 m 6213306.6174 m

WG EE4 Cartesian Z° 991543 860 m 968237 8330 m

Baseline Vector and Quality

Alatitude 0713 03.0806" 5 SD Alatitude: 0.0001 m

Al ongitude: 010 08.729¢" W 5D Alongitude: 0.0001 m

LHeight: 405.1838 m S0 AHeight: 0.0010m

v 17653.7212m S0 AX: 0.0002 m

AY: T237.5334m S0 AY. 0.0010m

AZ: -23706.0270m 5D AZ: 0.0002m

Bassline Length:  30430.4367 m 50 Baseline Length: 0.0010 m
coiD: 0.0002m
CQ 20 0.0010m
CQ 3D: 0.0010m

GDOP: 48-20

POOP: 31-11

HDOP: 14-086

VDaPp: 26-09

2.1.5. Baseline: TNST - SRP03

Used Processing Parameters

Cut-Off Angle: 100
Frequency: L1, L2, ESh
Sampling Rate: 1sec
Satellite System: GPS, GLONASS, Galileo, BeiDou
Disabled Satelltes:
Solution Type: Phase Fixed
Solution Optimization: lono minimized
Frequency to use in lono Minimized: L1, LZ ESb
Tropospheric Model: Computed
lonospheric Model: Computed
Ephemeris type Broadcast
Allow Widelane Fix: Yes
Min, Distance for lono Minimized: 15 km
Possible Ambiguities Fix up to: 300 km
Min, Duration for Fioat Saiution (static): 5 min
Antennas and Receivers

Reference - TNST Rover - SRP03

Receiver Type [ SN: LEICA GRS5D /- PANTAI PREL2ZMOB / PMEBE 64090102

hitps:/fcors risd.mi.thisbo/UserfXposiCoordinateComputationReporl/93278

GMNSS Processing Report

MO: 0.61880783
Q11: 0.000000C3
Q22! 0,00000005
Q33 D.00000266

MO: 0.61850783
Q11: C.00000013
Q22: 0.00000250
Q33: 0.0000C012

Q12 0.00000000
Q23 0.00000002

Q12 -0.00000044
Q23 0.00000045

Q13: 0.00000007

Q13: -0.00000008
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Antenna Type / SM:

Coordinates

WESE4 Latitude:
WG Sa4 Longitude:

WES84 Ellip Height:

WGESE4 Cartesian X
WGESE84 Cartesian Y.

WG S84 Cartesian Z

LEIARZ0 LEIM /-

Reference - TNST
87 20' 21.217T4" N

99° 57 22.4594" E
-10.783 m

-1080745 620 m
6213696.849 m
935326.050 m

GMNSS Processing Report

GM-EGB0710 NONE / 1806011369

Rover - SRPO3
& 47 22.7486"N
55" 43' 54.T602"E
3854038 m

-1DB5633.9260 m
G213305.627 1 m
568237.8513m

Baseline Vector and Quality

Al atitude:
Al engitude:
LHeight:

AX:
AY:
Az

Baseline Length:

GDOP!
POOP:
HDOP

VDoP:

0°18'01.5312" N 5D Alatitude:
0° 13 27.8902"' W 5D Alongitude:

406.1871 m

25115.6840 m
-300.2219m

32911.8013 m
41401 3875 m

5D AHeght:

S0 AX
50 AY:
S0 AZ
50 Baseline Length®
CQ 1D:

cazn:

Ca 3Dt
857-16
i7-08
25-04
28-048

0.0001 m
0.000Z2 m
0.0013m

0.0003 m
0.0012m
0.0003 m
00013 m
0.0003 m
0.0013m
00012 m

hitps:/fcors risd.mi.thisbo/UserfXposiCoordinateComputationReporl/93278

MO 082631541

Q11: 0.00000005
Q22: D.000C0008
Q33 0.00000420

MO 062631541
(11 0.0000D021
Q22: 0.00000386
Q33: D.000CCO16

Q12 -0.00000001
Q23 0.00000003

012 -0.00000069
Q23 0.00000067

013 D.00000006

013: -0.00000011
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Survey Data

W>9
mo
Bs
m7
w6
ms
4
3
m2
m1
200 m
Fig. 1. Camera locations and image overlap.
Number of images: 493 Camera stations: 493
Flying altitude: 161 m Tie points: 419,598
Ground resolution: 4.79 cm/pix Projections: 1,867,065
Coverage area: 0.888 km?2 Reprojection error: 0.952 pix
Camera Model Resolution | Focal Length | Pixel Size Precalibrated
Test_Pro (8.38mm) | 5472 x 3648 | 8.38 mm 2.51 x 2.51 pm | No

Table 1. Cameras.
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Camera Calibration

AT AT

i
j ced Z A M
BN i
e i . F; ¢ = e
e = SN : . 2 .
e e
e 3 NS4 “ e~
i - vrrsian oy <
| e— t 2% =
= . K =

»
v
rl

Fig. 2. Image residuals for Test_Pro (8.38mm).

Test_Pro (8.38mm)
493 images, rolling shutter

Type Resolution Focal Length Pixel Size
Frame 5472 x 3648 8.38 mm 2.51 x 2.51 pm
Value Error F Cx Cy Bl B2 Ki K2 K3 K4 Pl P2

F 3493.78 .16 1.00 | 0.11 | -0.26 | 0.45 | 0.27 | -0.10 | -0.16 | 0.37 | -0.47 | 0.06 | 0.03
Cx | 33.295 0.013 1.00 | -0.03 | 0.06 |0.07 [-0.00|-0.02 [0.04 |-0.05]0.77 |-0.00
Cy | 39.1647 0.011 1.00 [-0.17 | -0.09 | 0.01 | Q.06 |-0.11 | 0.13 | -0.02 | 0.60
Bl | 0.292679 0.026 1.00 | 0.17 | 0.00 |-0.14 | 0.24 | -0.20 | 0.04 | 0.00
B2 | -1.37121 (.023 1.00 | -0.01 | -0.06 | 0.12 | -0.14 | 0.03 | 0.02
K1 | -0.025134 4.1e-05 1.00 | -0.94 | 0.83 | -0.73 | 0.01 | -0.00
K2 | -0.19467 0.00019 1.00 | -0.97 | 0.92 | -0.02 | -0.00
K3 | 0.478038 0.00036 1.00 |-0.99 [0.03 [0.01
K4 | -0.283494 0.00023 1.00 | -0.03 | -0.01
P1 | 0.00212213 1.3e-06 1.00 | -0.02
P2 | 0.000388015 | le-05 1.00

Table 2, Calibration coefficients and correlation matrix,
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Camera Locations

@20m
@ 16m
Q1Zm
O8m
©4m
o 0m
@ 4m
O -8m
@ -12m
@-16m
@-20m

JAqITICITIE

age(aiefaednd

x 15

200 m

Fig. 3. Camera locations and error estimates.
Z error is represented by ellipse color. X,Y errors are represented by ellipse shape.
Estimated camera locations are marked with a black dot.

X error (m) | Y error (m) | Z error (m) | XY error (m) | Total error (m)

1.9839 1.30568 11.1541 2.37501 11.4042

Table 3. Average camera location error.
X - Easting, Y - Northing, Z - Altitude.
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Ground Control Points

® Control points T Check points

200 m

Fig. 4. GCP locations and error estimates.

@4mm

© 3.2mm
O 2.4mm
O 1.6 mm
© 0.8 mm
o 0mm

© -0.8mm
O -1.6mMm
@ -2.4mm
@ -3.2mm
@ -4nmm

x 2000

Z error is represented by ellipse color. X,Y errors are represented by ellipse shape.

Estimated GCP locations are marked with a dot or crossing.

Count | X error (cm) | Y error (cm) | Z error (cm) | XY error (cm)

Total (cm)

8 1.03951 0.875644 0.229444 1.35917

1.3784

Table 4. Control points RMSE.
X - Easting, Y - Northing, Z - Altitude.
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Label | X error {(cm) | Y error {(an) | Z error (am) | Total (cm) | Image {pix)
P4 -0.708869 1.34734 -0.296603 1.55106 0.620 (48)
P10 |-1.71959 -0.272297 0.15353 1.74778 0.493 (43)
P2 -0.539148 -0.276173 0.378373 0.714226 | 0.577 (52)
PS 1.44698 -0.849715 -0.307692 1.706 0.551 (46)
P15 1.53383 -1.04563 0.2259239 1.87268 0.523 (61)
P13 | 0.065636 0.167206 0.00150724 |0.179634 |0.605 (33)
P16 |-0.509234 1.43645 -0.0165895 | 1.52414 0.543 (37)
P1 0.429555 -0.503186 -0.137632 0.675763 | 0.535 (40)
Total | 1.03951 0.875644 0.229444 1.3784 0.556
Table 5. Control points.

X - Easting, Y - Northing, Z - Alttude,
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Digital Elevation Model

550 m

200 m

200 m

Fig. 5. Reconstructed digital elevation model.

Resolution: 9.58 cm/pix
Point density: 109 points/m?2
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Processing Parameters

General
Images
Aligned images
Markers
Coordinate system
Rotation angles
Tie Points
Points
RMS reprojection arror
Max reprojection error
Mean key point size
Paint colors
Key points
Average tie point mulkiplicity
Alignment parameters
Accuracy
Generic preselection
Reference preselection
Key point limit
Key point limit par Mpx
Tie point limit
Exclude stationary tie points
Guided image matching
Adaptive camera model fitting
Matching time
Matching memery usage
Alignment time
Alignment memory usage
Date created
Software version
File size
Depth Maps
Count
Depth maps generation parameters
Qualty
Filtering mode
Max neighbors
Processing time
Memory usage
Date created
Software version
File size
Point Cloud
Points
Paint attributes
Color
Normal
Point dasses
Created {never clbssified)
Depth maps generation parameters

493

493

8

WGES 84 / UTM zone 47N {EPS5G::32647)
Yaw, Pitch, Roll

419,598 of 447,849
0.245376 {0.951563 pix)
3.12823 (64.7701 pix)
3.1568 pix

3 bands, uint8

Ne

4.86089

High

Yes

Source

40,000

1,000

4,000

Yes

No

No

4 minutes 38 seconds
738.13 MB

7 minutes 10 seconds
669.79 MB
2025:06:07 18:24:33
2.1.2.18548

44.17 MB

493

High

Mild

16

34 minutes 23 seconds
5.85 GB

2025:06:07 21:40:14
2.1.2.18548

3.87GB

182,630,054

3 bands, uint8

192,630,054
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Qualty
Fitering mode
Max neighbors
Processing time
Memonry usage
Point cloud generation parameters
Processing time
Memory usage
Date created
Software version
Fie size
DEM
Size
Resglution
Coordinate system
Reconstruction parameters
Source data
Interpolation
Processing time
Memory usage
Date created
Software version
Fie size
Orthomosaic
Size
Resolution
Coordinate system
Cobrs
Reconstruction parameters
Blending mode
Surface
Enable hole filing
Enable ghosting fiter
Processing time
Memory usage
Date created
Software version
Fie size
System
Software name
Software version
05

High
Mild

16

34 minutes 23 seconds
5.85 GB

1 hours 29 minutes
14.05 GB
2025:06:07 23:10:08
2.1.2.18548

2.44 GB

14,761 x 10,629
9.58 cm/pix
WGS 84 f UTM zone 47N (EPSG::32647)

Point cloud

Enabled

1 minutes 27 seconds
308.00 MB
2025:06:08 10:10:28
2.1.2.18548

412.58 MB

28,522 x 21,258

4.79 cm/pix

WGS 84 f UTM zone 47N (EPSG::32647)
3 bands, uint8

Mosaic

DEM

Yes

No

16 minutes 3 seconds
2.02 GB

2025:06:07 23:24:45
2.1.2.18548

4.67 GB

Agisoft Metashape Professional

2.1.2 build 18548

Windows 64 bit

63.94 GB

Intel{R) Core{TM) i8-3900K CPU @ 3.60GHz
NVIDIA GeForce RTX 2060
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d1U1n1519n5usIIlUsEAUNY SCHEDULE

a151ansuEIsNlseiuie . THE SCHEDULE
; !
nsusIINlIziuiga M IAnEIAIUNNMITHOINNIEWEN / Drone Insurance Policy

SHAEUGHN : TPI 1118155/ APM-111-6712-0202 niuFs T fufma : MDN-111-6712-0147
Company Cade Policy No.

2, szoznaaziudy . Guduiui 2171202567 DA gR48 W Fugniun 2171202568 VIR 16,30 W,
Period of Tnsuranee © From at hours To al 16,30 hours
3 mmw\mmmﬁ'nﬂﬁm s aedusmaianinalzzmalng lfli-.?!ﬁ’m‘lﬂﬁ‘laﬁﬁnﬂim alszmeing
Tetritorial Limit : Thailand Turisdiction : Thailand
4. INAELIARIIANMI U wenfio e / Drone detils :
o w = v L . o A4 H - d e G
Ay #ha /iU ﬂ HinNaauAaNNTad HIHUN (ﬁ?ﬂqﬂﬂ'ﬁﬂ!} (ﬂiaﬂ‘é?]}
N, Make / Model Model Year Serial No. Weight (including equipment)ikg)
DIl
2024 IYTRBIAAOOZOZNN (1,595
AIR 28

5. dagnasfunsod /and1snn azinauduiian1mURAR { nsuring Agreement { Endorsement and Limit of Liability :

R e sz U i
N g“;q”;q}f'a}ﬂs .,P‘Iiﬂgf R"J'IJJ‘EU&FIB""-JHE!‘H! (119)
DIHIUEUDINAAITINITUHA (LN) Deductible {Baht)
Sum Insured/Limit of Liability(Baht)

Yannasqunsad / @pmsuuUIng
Insuring Agreement ! Endorsement

AN EI
FIFTIEMITAUL ATUTIENTIUHUY

4 3 . ) = - -
6. ‘fa;‘iﬂ'l‘dﬂin’r?ﬂﬂm‘lﬂﬂ WIHSTHNAILAUNT LU I0MIIWEN [ Name of drone pilei(s) or operator(s) : AT

7. Anbme N1 1w uRAILALMITNINAWHAN ¢ Pumpose of use :

g imlsziudoavi 73532 i arnsuanl 300 UM mEymAude  s51es um dimbsdudosy 760,00 um
Net Premium Baht Stamp Duty Baht VAT Baht Tatal Premium Baht

[ | mateiudolasass | | dwmudssivdunde X | weminbsiudunig i aszahdad i Tuenanmauil 100003/2566

 Direet "~ Agent " Broker License No.

Fuhdwamlsziudy . 0411212567 Fuvanngunraibliefudy 041212567

Agreement made on Policy issued on

S s = | P . ae g = 4 o - ||;'=’ 0w a -
iT{ﬂA’u‘]kHiﬁle'ill UTHI ATARDELDITINTZINTALLTER Mndaunown nazilrznuaTueanTim 1 Wy AATHVBGITEN
As evidence, the Company has caused this policy 1o be signed by duly authorized persons and the Company s stamp to be affixed ar its office.

NI5HMNT / Director N35071% / Director A5 VLS9 / Authotized Signature
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This Attachment Formy a Part of the Insurance Policy

szinnniusTan g AuAEDINIAETUNATUANNTTUDNATBUDD

Type of Insurance Policy: Drone [nsurance Policy

Tanzidon Tasu fa/Make - DI TU/Model : AIR 2§ /Model Year: 2024
e L
Drone Detail: HIATAWATOIUY LATH Serial No. @ 3YTBJAATO2ZNN

WM 1n (Tr11Jﬂ‘11m-n'i"r\\feighttincluding equipment)(kg} : 0,595 A,

ARMANIN Frequency © 2.4 - 5.8 GHz

dpanaafunio

Insuring Agreement :

- aywAunsetnnuudayananiouen

Coverage for Third-Party Liability
arapFedeFiaTana mvaiu wieewtlsueaananauan deau Tifu 1,000.000.00 UM wazsmFeode
néwidauyaannizuen it 1.000.000.00 11 Aot unzaapaszezaael e Ty
Loss of life, bodily injury, or well-being incurred to a third-party for a sum insured amount no more than 1.000,000.00 baht per person

and loss of or damage incurred to third-party property for a sum insured amount no more than 1,000,000,00 baht per incident

s ' -
I 'Hiﬂ[li‘,lfﬂ?\“-’iné‘ﬂ'ﬂ

Include legal defense expenses

o | W e
AITHIUHAT TN H l}]'iJ
Deductible 1 None
3 3 e
|F!F-Iﬁ’13H.'lﬁi'n'lﬂﬂ'ﬂl.lﬂ"”f‘nﬁﬂ\‘ 3 1.1]1]

Endoresment Attached o Nong



User
Rectangle

User
Rectangle


= P
1IDNATIUUARA TN IHNE T3/ Attachment

nsussnilsziussmmaguiiaugunsiiuenmeusn/Drone Insurance Policy
nsusTslsEAuANAYT Folicy No. : MDN-111-6712-0147

swiadnua wiatdesamaendaiuaunsduinnianenName of drone pilot(s) or operatot(s)

0w o Il < w o w_ g o o =
ARG Yo-UIWTna wvitinilszidmnizmr Suaaowdine 01y

Na. Mame and Surname 1D No. Date of Birth Age

1 ute Uinm danmay 3840300082018 03/10/2524 43
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sznaa
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ar

Fee  uAseAuEnITNNITANSURRTauRadIAu 1 2567

‘4 i i o m - o =i ]
pufinsugaaunesiiiuguaznismied Widulasamedaaiulifilssnaunismiisusuazgaaimnssu
AugedinneiATguaNuRaTauAedian (CSR-DPIM) Wissgnaldlusasznaufiantg 11 2567 W inelinnz
Aufiuenud A NiuRaTeusadean (CSR-DPIM) AdiunisldadrailszAninmuasiinamimuiatnaraiilas Aq
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2. nr7uNIENENIRTUANNUS
3. nasumaregInng
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T Wanuenssunisiasansadiuayubigseneuntsinnuiuiiateusadian (CSR-DPIM) fiwti sasielui

1. @uaFuanufanudila uazauduRusauATIMIN ey nuguoy

2. UfiReumausunuresruznasimsTasmssiuayubifUssnaunsiirniufateusedann (CSR-DPIM)

3. N ausTEEwI RN ATa Y ARYNTY

4. Uszmduiusnanssy Tassnnssiusyubidusenaunisiinnnuiviinseusedinn (CSR-DPIM) 1aawnay 1
wilnamusrguaulafimeu

5. Uszamsruiumissainesdasiaueendy uasdwonden Weliruguudaiusussaaimune

6. auuayuiansmffeatestuszuuAmNN Awandan anfaeuily uazrolannstsaawine

7. apluazmanuranisaiiuve CSR igitaadasnislussrimnmau
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DATE ORG.BR.| CODE WITHDRAWAL DEPOSIT BALANCE STAFF 1D,
20/12/67 | 0628 | SWCA rerrreeeeredl 000,00 trexeeereeeeg 476,41 5701950
29/03/68 | 0001 | IIPS EXEECXXTLAXARCRT) 70 | exexxrereereq 578 61 9400
27/09/68 | 0001 | IIPS txppreekkayair]Q 14| rrecrvereessg 547 75 0 9400
22/12/68 | 8016 | PPACSD $44444442500,000.00 | #es8424442508,547.75 | 989001
22/12/68 | 0628 | SWCA |#3¥%333843493 291,75 $$38844444415,256.00 '5500254

I o R e e >, T Y S U

|




Fuil awn | Ante oy tln HaAAAUNAD St
DATE  |ORGBR.| CODE WITHDRAWAL DEPOSIT BALANCE STAFF ID,
I08/6S | 0618 | BFF $h443584448844440 00 | 5701946 |
L8/08/65 | 0001 | WBACS] PRS00, 000.00 | #eeae040500,000.00 | 980001
(gJ08/65 | 0628 | SNCA | HeHH1£44291,000.00 44109, 000. oo’ssoozso
' |
29/08/65 0628 | SWCA | #4sssasssas]], 200,00 $444344441196 800, 00! 5401039 4
(7/09/65 | 0618 | SHCA |dssdsasa4(0,000.00 44334444186, 800.00 5701946
24/09/65 | 0001 | IIP§ PSRIIR0, 54 | BHI0e0443(86,830, 54 ' 9400
CM/10/65 | 0628 | SWCA |#sssasaanaaf] 504,00 $434444443(75,326,54 | 5800280
26/12/65 | 0628 | SWCA | $4xd343444(3 000,00 $3434333%4157, 306,54 | 5800280
09/01/66 | 0628 | SWCA |#3#x4443417 540,00 1448834414139 786, 54 5401“5Q
©15/00/66 | 0001 | TIPS ! SERAREIRA444 (70 00| t49ad34484()0 050, 44} 040
[ 10
2309766 | 0001 | TIPS | OO0 40| s (40, 45,68 | 9400
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06 1 =
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Wan-55 Owo-66 Bnu-66 Oile-67 Ban-67 Bin-6a

Vummowiuyuaesioun (T5S)
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_ _ _ 1200 T — 500
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- szvumaiumela 6 13.64 5 7.81 11 10.19
- STUUMAAUIMS 7 15.91 5 7.81 12 11.11
- szuundanile 8 18.18 1 17.19 19 17.59
- lsni ez iluengg 10 22.73 12 18.75 22 20.37
- TsaAeiu w/e/ilu 3 6.82 9 14.06 12 11.11
- Buq (UL, Aud) 10 22.73 22 34.38 32 29.63
3. mstnwiivesiigadiaianindulae (Aeuldunnda 1 4a)
- Yanelvimeios 4 9.09 2 3.13 6 5.56
- Foeniues 7 15.91 il 6.25 11 10.19
- Wlsamenuadaasuguainsiua 10 22.73 22 34.38 32 29.63
- lumadinlssweuialenau 5 11.36 5 7.81 10 9.26
- lUlsanenunavessy 18 40.91 31 48.44 49 45.37
4. wisshaslua$iSeu
- thelu 2 1.72 0 0.00 2 0.72
~thuena 3 2.59 8 4.97 11 3.97
~ s 14 12.07 a2 26.09 56 20.22
- Forhussguan/snussnmi 97 83.62 111 68.94 208 75.09
5. Yymiitgatuihaulunsaidou
- aid] 101 87.07 122 75.78 223 80.51
- hlidiieme 13 11.21 32 19.88 45 16.25
-y 0 0.00 2 1.24 2 0.72
-ty 2 40.00 5 3.11 7 253
- vhild/nau 0 0.00 0 0.00 0 0.00
6. uvasinldlundaiey
- thely 4 3.45 18 11.18 22 7.94
- thuinna 6 5.17 33 20.50 39 14.08
- thluwidvaeaes 0 0.00 2 1.24 2 0.72
- Forhussavan/sausani a1 35.30 14 8.70 55 19.86
~vhuse 65 56.03 94 58.39 159 57.40
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N =116 Sovaz N = 161 Sovaz N = 277 Sovaz
7. YymuitgasuildluadaGou
- aif] 104 89.66 134 83.23 238 85.92
- liieame 9 7.76 15 9.32 24 8.66
-y 0 0.00 0 0.00 0 0.00
-ty 0 0.00 i 2.48 a 1.44
- il nau 3 2.59 8 a.97 1 3.97
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- V51U 99 85.34 123 76.40 222 80.14
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- \ATwgRaRty a4 37.93 70 43.48 114 41.16
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- dupzeeq 50 43.10 a8 29.81 98 35.38
- @osRssuniu 17 14.66 32 19.88 49 17.69
- wseduaziiteu 24 20.69 16 9.94 40 14.44
- msenendeiu 8 6.90 24 14.91 32 11.55
- M335135AAYA 17 14.66 a1 25.47 58 20.94
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- 183y 85 73.28 96 59.63 181 65.34
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nansenuiilesu

1.1 duazeas
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- 11399199 63 54.31 77 47.83 140 50.54
- AANTsuveLuila 35 30.17 57 35.40 92 33.21
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- Ununang 59 50.86 7 47.83 136 49.10
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MINE ENGINEERING CONSULTANT CO.,LTD.

ANALYSIS REPORT

Data Provided by Customer
Customer Name  : Wrfudiudin duusiadyma Tassnmsmiiassinadauns Usswudash 26201/15514

Address : uangat Sunauuiidn SrinuaseBossuse Customer Code  : M680075

Sampling By : Sampling Tearn of Mine Engineering Consultant Co., Ltd. Sampling Date  : 20-23 October 2025
Sample Type s omeluussenavily (Ambient) Sampting Method : High Volume Air Sampler
Station : mbgRvindgre it A Report No. : M680075-02

(UTM 47P 582306 E, 971689 N.)

Data Provided by Laboratory

Laboratory Code No. : M680075/1 Received Date  : 24 October 2025
Analytical Date : 24 October — 6 November 2025 Report Date : 6 November 2025
Model of Equipment : TISCH Model of Traceability : TE-5025A/2262
Certified Date : 29 Novermnber 2024 Expiration Date : 28 November 2025
Parameter Sampling Date Analytical Method Resule Standard %
(me/m? (me/m®)
_20-21/10/2025 | USEPA40CFRSO0, AppendixB | 0022
Total Suspended Particulate (TSP) | 21-22/10/2025 | USEPA 40 CFR 50, Appendix® | 0018 |  0.330
22-23/10/2025 US.EFA 40 CFR 50, Appendix B 0.017
_20-21/10/2025 | USEPA 40 CFR 50, Appendix) | 0008
Particulate Matter (PM-10) | 21-22/10/2025 | USEPA 40 CFR 50, AppendixJ | 0007 |  0.120
22-23/10/2025 US.EPA 40 CFR 50, Appendix § 0.006

Note:  WsznmAnaznsrumsauandonuvissh ot 24 (. 2547) Fos fvasnasguamunwermalyussenmelaesiaiy
Ussmellusmfivampune @u 121 neufivay 104 9 Vszmia o Tuil © Aonau wa. 2547
Total Suspended Particulate (TSP) : fuavepiuyiuasesdu ab 24 alus
Particulate Matter (PM-10} : fluazassnunadinain 10 lunseu wada 24 $alus

Reviewed sighatory Approved signatory

Reported results refer to submiltted 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 CO.LTD.

ANALYSIS REPORT

Data Provided by Customer
Customer Name  : Yheusudia Suufiniyra Tassnsmiiswsivadatrs Ussniutingd 26201715514

Address : Uangate Sunauufidn dmisunsedsssus Customer Code  : M680075

Sampling By : Sarnpling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 20-23 October 2025
Sample Type - eAtussMATILY (Ambient) Sampling Method : High Volume Air Sampler
Station ; Yudsungslndifdassniamesufielsd wiil 1 dnan Report No. : M680075-02

(UTM 47P 579977 E, 970448 N.)

Data Provided by Laboratory

Laboratory Code No. : M680075/2 Received Date  : 24 October 2025
Analytical Date : 24 October - 6 Novemnber 2025 Report Date : 6 Novernber 2025
Model of Equipment : TISCH Model of Traceability : TE-5025A/2262
Certified Date : 29 November 2024 Expiration Date : 28 Novernber 2025
Parameter Sampling Date Analytical Method Restit SEnE
{rmeg/m? {me/m>)
........ 20:20/10/2025 . | Wo.EPA 30 CFR 50, Append B, |, 0929 .
Total Suspended Particulate (TSP) | 21-22/10/2025 | USEPAMOCFRS0,Appendix8 | 0020 | 0330
22-23/10/2025 US.EPA 40 CFR 50, Appendix B 0.017
_20-21/10/2025 | USEPA A0 CFR 50, Appendix J | 0009
Particulate Matter (PM-10) | 21-22/10/2025 | USEPA 40 CFR50, AppendixJ | 0007 | 0120
22-23/10/2025 US.EPA 40 CFR 50, Appendix J 0.006

Note: ¥ UsemAnnzassumsAmndonuviend ol 26 (na. 2547) as fvumnasgrumanmatmelyussenmelagiily
VrzmrluTeieomuune 61 121 Aeufay 104 9 Ussma o Tl 9 Bonau e 2547
Total Suspended Particulate (TSP) : fuazoeuyuasysm wilo 24 Falu
Particulate Matter (PM-10) : Huazeasmunadnadn 10 luaseu wie 24 $olue

Reviewed signatory Approved signatory

Reported results refer to submitted sample(s) only. 272
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 CO..LTD.

ANALYSIS REPORT

Data Provided by Customer

Customer Narne  : Winasfudnd e Auudiadgue Tasanamilowiivarauss Usevmulngi 26201/15514

Address : fhuangelie Sunauukish damdpuasaisssust Customer Code  : M680075
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 20-23 QOctober 2025
Sample Type  : anudmaszfianisau (wWind Speed) Sampling Method : Anemometer
Station . thudausugslndidsdassmsmaeshuiiald wyil 1 $nuu Report No. : M680075-02

{UTM a7P 579977 E, 970448 N.)
Data Provided by Laboratory
Laboratory Code No. : M680075/3 Received Date  : 24 Qctober 2025

Analytical Date : 24 October — 6 November 2025 Report Date : 6 November 2025
Result
Time 20-21 October 2025 21-22 October '2025- 22-23 QOctober '2025.
Wind Speed Direction Wind Speed Direction Wind Speed Direction
(m/s} {m/s) {m/s)

11.00-12.00 1.0 S 1.8 ENE 1.8 ENE
12.00-13.00 1.5 NNE 1.1 SE 1.3 SE
13.00-14.00 1.0 ENE 1.8 SE 1.8 SE
14.00-15.00 1.3 SSE 0.9 SW 1.0 E
15.00-16.00 N/A N/A 2.0 SW 2.0 SwW
16.00-17.00 0.8 E 2.9 NNE 2.9 NNE
17.00-18.00 N/A N/A 2.7 SW 2.7 SwW
18.00-19.00 N/A N/A 1.2 S 1.2 S
19.00-20.00 N/A N/A N/A N/A N/A N/A
20.00-21.00 N/A N/A N/A N/A N/A N/A
21.00-22.00 0.8 E 0.8 ESE N/A N/A
22.00-23.00 N/A N/A 1.6 SE 1.6 SE
23.00-00.00 N/A N/A 1.2 E 1.2 E
00.00-01.00 1.0 ESE 1.0 ESE N/A N/A
01.00-02.00 N/A N/A N/A N/A N/A N/A
02.00-03.00 N/A N/A N/A N/A, N/A N/A
(3.00-04.00 1.0 SE 1.0 SE 0.8 E
04.00-05.00 N/A N/A 0.8 ESE N/A NAA
05.00-06.00 0.8 ESE 0.8 ESE N/A N/A
06.00-07.00 0.9 E 1.0 E N/A N/A
07.00-08.00 0.9 SE 1.0 SE N/A N/A
08.00-09.00 1.7 ESE 1.7 ESE N/A N/A
09.00-10.00 1.2 ESE 1.1 55E 1.8 ESE
10.00-11.00 1.5 SE 15 SE 1.1 SSE

Note :  N/A wunefis aery (Calm) idwinnd 0.4 m/s

Infer : i nawdnluyaunnia : firnzrfuoomdydds

Aurauding Sidnsewing 0.4 - 1.8 mv/s
Reviewed signatory Approved signatory
1/2

Reported results rofer to submitted sample(s) only.
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 CO.LTD.

ANALYSIS REPORT

Data Provided by Customer
Custorner Name

Address : wangade Sunauuid SmTauasassTsus e Custorner Code
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date
Sample Type  : Anmiwasiirnisau (Wind Speed) Sampling Method :
Station  ueussgsindifedasemameiudiald wit 1 Swau Report No.

(UTM 47P 579977 E, 970448 N.}

Data Provided by Laboratory
Laboratory Code No. : M680075/3
Analytical Date : 24 October — 6 November 2025

Received Date
Report Date

: Fradudaud e BuusieSona Tasamsdiasusivadaund Ussnudngd 26201/15514
: M680075
: 20-23 Cctober 2025

Anemometer

: M680075-02

: 24 October 2025
: 6 November 2025

VAND RO 3§ FLOT,

Station MSINTER

[T
wind Speed
Ciraciicn {biewing from}

COVMENTL:

wWini SPEED
(miz)

] .-

B ez
B ce-0x
3s. 88
] 18- 22
] ee-a8

Calms: 3.72%

DATH FERIDY

Starl Dai 261102025 - 11,00
End Dater 2311070025 - 11,00

TOIAL RS - ETEs
72hrs, i 3412%
CoeomoseEex

0.86mfa

g

WOOELER

DAIE:

081172025

Reviewed signatory

Repuited resulls iefier Lo subriilled sanpls) otily.
Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev.06 03-04-2566
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usun Tl BuBIGasSo pouBalaurn i
MINE ENGINEERING CONSULTANT CO..LTD.

ANALYSIS REPORT

Data Provided by Customer
Customer Name @ insvududin uusindame Tassnmaiwiiowsiwades Ussnudngil 26201/15514

Address » nuangadie Bunauudiil JMIAUASATEITNIY Customer Code  : M680075

Sampling By : Sampling Tearmn of Mine Engineering Consultant Co., Ltd. Sampling Date  : 20-23 October 2025
Sample Type : 55AULEEN (Sound Level) Sampling Method : Sound Level Meter
Station : mbefivinsgve eIty Report No. : M680075-02

(UTM 47P 582618 E, 971834 N.)

Data Provided by Laboratory

Laboratory Code No. : M680075/4 Received Date  : 24 October 2025
Analytical Date : 24 October — & November 2025 Report Date : 6 November 2025
Maodel of Equipment : Scarlet Tech/ST-120 Model of Traceability : ST120C0669E
Reference of level (dB(A)): 94.0 dB/114.0 d8 Calibrated Date : 17 July 2025
Measurement of Reading (dB(A)) : 94.03 dB/114.07 dB Certificate No : A, Wo.vy. 14/0768
Equivalent Sound Prassure Level (dB(A))
Time 20-21 October 2025 21-22 QOctober 2025 22-23 October 2025
Leq 24 hrs. Lmax Leq 24 hrs. Lmax Leq 24 hrs. Lmax
12.00-13.00 53.2 80.0 62.3 773 51.2 72.9
13.00-14.00 48.9 69.5 66.3 80.1 61.7 78.2
14.00-15.00 47.2 68.3 57.3 0.7 50.8 74.5
15.00-16.00 47.4 68.2 543 71.2 50.0 68.5
16.00-17.00 51.0 723 564 542 525 794
17.060-18.00 53.7 30.0 559 754 52.9 73.5
18.00-19.00 570 75.0 555 76.9 58.3 73.7
19.00-20.00 50.8 75.7 54.6 76.1 528 64.5
20.00-21.00 49.8 776 54.2 66.7 521 62.5
21.00-22.00 47,7 74.6 53.8 594 51.9 64.0
22.00-23.00 464 61.5 54.1 65.2 52.4 58.9
23.00-00.00 47.0 66.5 54.2 58.9 52.6 64.7
00.00-01.00 48.5 68.9 54.0 62.3 51.6 64.4
01.00-02.00 49.0 69.7 54.7 724 51.1 61.7
02.00-03.00 472 69.8 53.9 58.1 51.5 61.9
03.00-04.00 46.7 68.9 53.9 61.5 504 61.1
04.00-05.00 46.9 63.7 56.3 63.1 54.3 62.1
05.00-06.00 48.7 63.9 56.8 63.5 528 63.7
06.00-07.00 49.0 66.4 54.8 704 52.7 717
07.00-08.00 50.9 67.7 54.4 70.0 52.6 75.6
08.00-09.00 51.0 78.3 54.2 720 52.7 4.9
09.00-10.00 485 715 53.7 61.9 55.6 72.8
10.00-11.00 458.7 66.2 54.1 69.7 50.5 72.8
11.00-12.00 46.7 658 530 69.3 57.2 72.5
Average 24 hrs. 50.2 - 57.2 - 51.7 -
Maximurm - 80.0 - 84.2 - 79.4
Standard” 70.0 115.0 70,0 115.0 70.0 1150

Note: " Ussmanmznssuniadiwmdouwind aduil 15 n.adesBRasompumnasgussiudadneily

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-Fi-45 Rev.06 03-04-2566
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MINE ENGINEERING CONSULTANT GO.LTD.

ANALYSIS REPORT

Data Provided by Custorner
Customer Name  : Watfudiudiin duusoSoma Tassnmsmilaswinadaund Ussnudng? 26201/15514

Address s uan{aBe funauuiian farfauasadsTsus Customer Code  : M680075

Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 20-23 October 2025
Sample Type : sufuLden (Sound Level) Sampling Method : Sound Level Meter
Station ; thudeuregsTndifsddassmamadnudield wjii 1 $uwu Report No. : M680075-02

(UTM 47P 579977 E, 970448 N.}

Data Provided by Laboratory

Laboratory Code No. : M680075/5 Received Date  : 24 October 2025
Analytical Date : 24 Qctober ~ 6 November 2025 Report Date : 6 Novernber 2025
Model of Equipment : Scarlet Tech/ST-120 Model of Traceability : ST120C0669E
Reference of level (dB(A)): 94.0 dB/114.0 dB Calibrated Date : 17 July 2025
Measurement of Reading (dB(A)} ; 94.03 dB/114.07 dB Certificate No : Any. Wa.ul. 14/0768
Equivalent Sound Pressure Level (dB(A))
Time 20-21 QOctober 2025 21-22 October 2025 22-23 October 2025
Leqg 24 hrs, Lmax Leq 24 hrs, Lmax Leq 24 hrs. Lrax
11.00-12.00 60.2 814 57.2 B1.8 61.4 84.4
12.00-13.00 524 4.4 63.8 90.9 58.0 778
13.00-14.00 58.4 814 64.1 814 66.7 88.3
14.00-15.00 576 81.5 57.5 77.7 58.0 79.6
15.00-16.00 581 822 578 79.5 58.7 88.9
16.00-17.00 52.6 84.2 583 84.0 59.5 89.0
17.00-18.00 49.7 80.0 52.2 76.7 57.1 804
18.00-19.00 52.6 71.8 52.1 871 473 729
19.00-20.00 51.1 714 49.2 760 50.6 63.4
20.00-21.00 474 67.1 50.5 75.2 54.8 62.8
21.00-22.00 459 726 48.4 64.3 529 65.8
22.00-23.00 41.2 58.1 470 63.7 508 62.0
23.00-00.00 420 70.3 448 64.1 46.3 63.3
00.00-01.00 53.0 86.7 434 67.0 44.7 63.7
01.00-02.00 453 3.7 46.1 63.5 46.0 57.0
02.00-03.00 46.1 733 45.3 70.7 464 65.7
03.00-04.00 452 73.3 45.3 60.3 453 56.1
04.00-05.00 44.6 62.7 43.9 59.2 43.7 56.9
05.00-06.00 564 85.9 454 67.5 44.4 54.3
06.00-07.00 55.9 86.5 53.0 78.1 52.0 82.5
07.00-C8.00 59.6 92.0 55.0 77.6 53.4 86.7
08.00-09.00 614 81.0 60.2 80.7 55.8 86.2
09.00-10.00 59.6 84.3 61.7 4.9 56.9 817
~ 10.00-11.00 59.2 817 58.0 781 552 785
Avendye 24 his, LLE.] - 84.9 - 3T.0 =
Maximum - 92.0 - 90.9 - 89.0
Standard” 70,0 115.0 70.0 1150 0.0 115.0
Note: ! usvmeinsenssunIsBiumdeuuivnd atud 15 nad

&

Reviewed signatory Approved signatory

Reported results refer to submitted samplels) onty. 2/2
Do not copy partial of this analysis report without officiat approval.
MEC-FM-45 Rev.06 03-04-2566
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Data Provided by Customer

Customer Name
Address
Sampling By
Sample Type
Station

: aAMuduasiiau (Vibration)
: gounUasusenulng (UTM 47P 580012 E, 971390 M)

Data Provided by Laboratory
Laboratory Code No. : M&680075/6

udEh Tud 1IBUBIteso PoUBANaUr BYia
MINE ENGINEERING CONSULTANT CO.LTD.

Customer Code
Sampling Date
Sampling Method :
Report No.

Received Date

s ieudandidn Funsiaigus lasinramillewdivadayss Yssnudashi 26201/15514
s fiuanysde duneuufian JmipunsalsTinge
: Sampling Team of Mine Engineering Consuttant Co., Ltd.

M680075

: 21 October 2025

ANALYSIS REPORT

Vibration Recorder

: M680075-02

: 24 October 2025

Analytical Date : 24 October — 6 November 2025 Report Date : 6 November 2025
Parameter fee
TRANSVERSE VERTICAL LONGITUDINAL
Frequency (Hz) 13 16 6
Peak Particle Velocity (mmy/sec) 0.631 0.567 0.891
Peak Displacement (mm) 0.114 0.004 0.118
Standard”
Peak Particle Velocity {(mm/sec) 16.3 20.1 12.7
Peak Displacement (mm} 0.20 0.20 0.34

) - - 4 - A & ; @ o
Note : ¥ ussmAnsemmiminenssssumfiuazdandon (o fvumnesgnuauszdudsussamdueniounhnsiuniisi
- a ' - WA w
Ariusiluseiaenuune 1an 122 soudi 125 ¢ acduil 29 Suneu 2548

N/A ¥iunedd Frequency < 1 Hz, Velocity <0.130 mmy/sec was Displacement < 0 mm
vmnsziinadios 16,04 .

Reviewed signatory

Reported results refer to submitted sample(s) only.

Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev.06 03-04-2566

Approved signatory
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MINE ENGINEERING CONSULTANT GO..LTD.

ANALYSIS REPORT

Data Provided by Customer
Customer Name  : uvjududniin Buusiaigra Tasanmmdesusivadans Usenndngi 26201/15514

Address s uangele Suneuuidr SaviaunseisTsun Customer Code  : M680075
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 21 October 2025
Sample Type : arduasiiiey (Vibration) Sampling Method : Vibration Recorder
Station : mhsfinugrenuwie Ry Report No. : M680075-02

{UTM 47P 582306 E, 971689 N.)

Data Provided by Laboratory

Laboratory Code No. : M680075/7 Received Date  : 24 QOctober 2025
Analyticat Date : 24 Qctober — 6 Novernber 2025 Report Date : 6 November 2025
Pararneter Res st

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) - - -

™ 1 Y = Py “ . - o
Note: U dssmmnssninvinennssrimfuarBandey Fes dmumnasgunuaussiudeiasanuduandiounnmsiinilodiu
7y - ' = ar o ar
ARy s @ 122 seufl 125 9 aviud 29 funan 2548

N/A W Frequency < 1 Hz, Velocity <0.130 rnmy/sec ua¢ Displacement < 0 mm
aszdnmiies 16.04 u,

Reviewed signatory Approved signatory
e e T e e e e s S e S R e e
Reported results refer to submitted samplels) only. 2/2

Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev.06 03-04-2566
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NSC-TISITIS 17025
TESTING 0623

& usun Tud 1I5USITESY AoudaIcU D0
MINE ENGINEERING CONSULTANT GO.LTD. A AN ALY S I S
=\ THAILAND
: REPORT

Data Provided by Customer
Customer Name  : Wsdusus e BuusinTasa Tnssmamliosmadaund Ussvudngfl 26201/15514

Address s fhvangade Sunauuiien Ymiaunsalsssuie Custormer Code  : M6800T5

Sampting By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 23 October 2025

Sample Type 11 (Water) Sampling Method : Grab Sampling

Station - hRRUUS ATEuLRsh (UTM 47P 578338 E, 970732 N} Report No. : M680075-02

Data Provided by Laboratory

l.aboratory Code No. : M680075/8 Received Date : 24 October 2025

Sample Appearance : mapagu dinenou ifindu Analytical Date : 24 October — 6 November 2025

Report Date : 6 November 2025

Parameters Units Analytical Methods © Results Standard ?
pH @ 25°C - Electrometric Method (4500-H” B) 6.7 5.0-9.0
Total Suspended Solids me/L Dried at 103-105 °C (2540 D) 16.4 -
Total Dissolved Solids mg/L Dried at 180 °C (2540 C) 962 -
Total Hardness (as CaCOs) me/L EDTA Titiimetric Method (2340 C) 15 -
Turbidlity* NTU Nephelometric Method (2130 B) 50 -
Sulfate me/L Turbidimetric Method (4500- SO,* E) <10 -
Digestion, Inductively Coupled Plasma

Iron me/L s 4 P 1.17 -
Method (3030 F, 3120 B)
Digestion, Inductively Coupled Plasma

Calcium* me/L & Y P 3.59 -
Method (3030 F, 3120 B)
Digestion, Inductively Coupled Plasma

Magnesium® mg/L el e 1 0.62 =

Method (3030 F, 3120 B)

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

D sy mﬁﬂmmsiumaﬁemﬁaauum‘irm auui 8 (.. 2537) E}amﬂ‘1uﬂ'J'm“Luﬂ'J“S'l'n*lTﬁucymmLamu.auinmﬂ;un"mﬁmmaammamﬂ
N.71.2535 (304 n”muﬁmme'luﬂmn'mu’ﬁutmmu‘mﬁu FRuflussfieaiuiun iau 111 Aol 16 ¢ asiufl 2¢ AuANTUG 2537
(ssnwidt 3)

* ‘mlmimaauuagiuan‘nauﬁ’lﬂnﬁ%’mae ISOAEC 17025 yaawanujidnmmeaau

Reviewed signatory Approved signatory

Reported results refer to submitted sarmple(s) only. 1/4
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 CO.LTD. A AN ALYS I S
REPORT

NSC-TISI-TIS 17025
TESTING 0623

Data Provided by Customer

Customer Name
Address
Sampling By
Sample Type

Station

: hatkududin Auuiiasigra Tasanswilowsinadaund Ussvudngi 26201/15514

s uangede duneuuish I iauATASETIITTY Customer Code  : M680075

: Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 23 October 2025
: 13"1 {Water) Sampling Method : Grab Sampling

: shilaAuuiuneaseiy (UTM 47P 580458 E, 969777 N.) Report No. : M680075-02

Data Provided by Laboratory
Laboratory Code No. : M680075/9 Received Date : 24 October 2025
Sample Appearance : 1d fiagnauthihnia lifindu Analytical Date : 24 October — 6 November 2025

Report Date : 6 November 2025

Parameters Units Analytical Methods ! Results Standard #
pH @ 25 °C - Electroretric Method (4500-H* B) 6.6 5.0-9.0
Total Suspended Solids me/L Dried at 103-105 °C (2540 D) <5.0 -
Total Dissolved Solids me/L Dried at 180 °C (2540 C} 83 -
Total Hardness {as CaCOs,) mg/L EDTA Titrimetric Method (2340 C) 11 -
Turbidity™ NTU Nephelometric Method (2130 B) <1.0 -
Sulfate me/L Turbidimetric Method (4500- SO,* E) <10 S

Digestion, Inductively Coupted Plasma
lron mg/L 0.07 =
Method (3030 F, 3120 B)
. Digestion, Inductively Coupled Ptasma
Calcium® me/L 297 -
Method (3030 F, 3120 B)
Digestion, Inductively Coupled Plasma
Magnesium® et igestion, inductively Coup Sm - i
Method (3030 F, 3120 B)
Note: ¥ Standard Methods for the Examination of Water and Wastewater. 23 ed. APHA, AWWA, WEF, 2017.

2 '!Ji"ﬂ'lﬂﬁt‘u.;ﬂ'ii‘:lﬂ‘ﬁﬁﬂl.l’lﬁﬁﬂllll.ﬁﬁ'm Ui 8 {n.A. 2557) aanmumm'luﬂ-s..murufgmelqLeﬁuLsa-*iﬂmqmnmaﬁmﬂaw;mw‘m
7.7.2535 (309 n‘muﬂmﬂiﬁwnmn'mﬁﬂuwamqﬁam Rudlus wRtmunn iy 111 paufl 16 9 aviudl 24 nunWIE 2537

Wsnawdi 3)

* s’nelmsnﬂaau‘ﬁag:uamau'ﬁ'mmﬁ’mae ISOAEC 17025 weswivaiBn1smeda

Reviewed signatory Approved signatory

Reported results refer to submitted samplels} onty. 2/4
Do not copy partial of this analysis report without official approvat.
MEC-FA4-45 Rev 06 03-04-2566
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MINE ENGINEERING CONSULTANT CO..LTD. A AN ALYS IS

THAILAND

NSC-TISI-TIS 1-7025. R E PO RT

TESTING 0623

Data Provided by Customer
Custorner Name  : Wevfududin Buusiedomn Tassnsmiiewusiviadauns Ussmuling? 26201/15514

Address s fhwangede duneuuiish JaumiruasaTassusy Customer Code  : M680075
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 23 October 2025
Samgple Type 1 {Water) Sampling Method : Grab Sampling
Station s fnAuuEnaeuh (Sump) Wnaviuniies Report No. : M680075-02

(UTM 47P 580153 E, 971487 N.)

Data Provided by Laboratory
Laboratory Code No. : M680075/10 Received Date : 24 October 2025
Sample Appearance : - Analytical Date : -

Report Date : 6 November 2025

Parameters Units Analytical Methods " Results Standard ?
pH @ 25 °C - Electrometric Method {¢500-H* B) * 5.0-9.0
Total Suspended Solids me/L Dried at 103-105 °C {2540 D) i .
Total Dissolved Solids me/L Dried at 180 °C (2540 C) b -
Total Hardness {as CaCQs) mg/L EDTA Titrimetric Method (2320 C) i -
Turbidity* NTU Nephelometric Method {2130 B) b s
Sulfate mig/L Tusbidimetric Method (4500- SO42 E) i =

Digestion, Inductively Coupled Plasma
Iron me/L = e
Method (3030 F, 3120 B)
) Digestion, Inductively Coupled Plasma
Calcium® me/l = -
Method (3030 F, 3120 B}
Cigestion, Inductively Coupled Plasma
Magnesiurn® m i =
g gL Method (3030 F, 3120 B)

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

2 yazmanaznssunisiuedonuiaing atuil 8 (na. 2537) ssnameuilursesiydRdadiuayinvaunmdnteusinf
%.7.2535 1301 Arvunmsgmaan i tuwrdaiiofu ifuilusiiesmaune @ 111 aoufl 16 < asduil 26 quaniug 2537
(Uszamil 3) .

* siemsnaasuiieguenteutionsiued ISO/EC 17025 vampslfifnmsmazoy

» yigunsadiufesld iosmius

e e
NG5

Reviewed signatory Approved signatory

Reported resutts refer to submitted sample(s) only. 3/4
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 COMSULTANT CO.LTD. AN A LY S I S

THAILAND

NSC-TISI-TIS 17025 R E P O RT

TESTING 0623

Data Provided by Customer
Customer Name : Wiiudmdnia uudiadgra Tasansvilawdivadaus vssnmlingi 26201/15514

Address : ATUANTITS ELNDUUAN JIMIAUATATFIIUT Y Customer Code  : M680075

Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 23 October 2025
Sample Type :th {Water) Sampling Method : Grab Sampling

Station : Usumathuseiudn (UTM 47P 579812 E, 969497 N)  Report No. : M680075-02

Data Provided by Laboratory

Laboratory Code No. : M680075/11 Received Date : 24 October 2025

Sample Appearance : 1a fnzneu Lifindu Analytical Date : 24 October — 6 November 2025

Report Date : 6 Novemnber 2025

Standard ?
Parameters Units Analytical Methods ¥ Results Appropriate | Maximum
Criteria Criteria
pH @ 25°C - Electrometric Method (4500-H* B) 6.5 7.0-8.5 6.5-9.2
Total Suspended Solids meg/L Dried at 103-105 °C {2540 D} <50 - -
Not more
Total Dissolved Solid L Dri 180 °C (2540 C 291 1,200
otal Dissolved Solids me/ ried at 180 °C (2540 C) than 600
Not more
Total Hardness {as CaCOs) me/L EDTA Titrimetric Method (2340 Q) 6 Fhan 300 500
Turbidity* NTU Nephelometric Method (2130 B) <1.0 5 20
Not more
Sulfat L Turbidimetric Method (4500- SO E <10 250
ulfate mg/ urbidimetric ( 4" E) than 200
Digestion, Inductively Coupled Plasra Not more
Iron m <0.01 1.0
gL Method (3030 F, 3120 B) than 0.5
Catcium?® m/L Digestion, Inductively Coupled Plasma 131 ) )
Method (3030 F, 3120 B)
Digestion, Inductively Coupled Plasma
Magnesium® me/L 0.57 - -
: 4 Method (3030 F, 3120 B)

Note: Y Standard Methads for the Examination of Water and Wastewater, 23" ed. APHA, AWWA, WEF, 2017.
2 Yggmangznnminensosnbuasdandon Gae fmuavdninmusivazanasnisiumadninsdmiunsilasiuduasisaguay
mtlosiludadaundoudiuie wa. 2551 SRudluswieenuune b 125 noufiey 85 3 actuil 21 wawnau 2551
* s'wms'nﬁﬁwﬁagiuan'uaui’wnﬁ%'uﬁm ISOAEC 17025 vaswealiRmmaaay

Reviewed signatory Approved signatory

Reported resutts refer to submitted sample(s) only. 4/4
Do not copy partial of this anatysis report without official approval.
MEC-FM-15 Rev.06 03-04-2566
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NAC Accredited calibration laboratory 2 //@\3‘ : 1HF L
\NATEE ASSOCIATES CO ISO/IEC 17025:2017 ““h,f | W W = NN
NSCTISE-Tis 17025 T NSC=TISI-TIS 17025

CALIBRATION 0367
CALIBRATION 0367
Flow measurement laboratory
Calibration services department.

CERTIFICATE OF CALIBRATION

Certificate No. : COF-047-67 Page 1 of 2 Pages
MEASUREMENT ITEM : Top Load Orifice Calibration procedure:
MANUFACTURER : TISCH The Orifice gas flow device was calibrated against
MODEL/TYPE : TE-5025A Standard Rotary Displocement Meter (Roots
SERIAL NUMBER 2262 Meter) Model G65/IMC/W2-dp. The WI-CL-004
ID NUMBER i was used as a calibration guideline.
CONDITION AS-RECEIVED : Used item -

Traceability:
CUSTOMER -

This certificate provides a traceability of the
measurement to recognized the national
standards, and to realization of the international
system of units (SI) through the NIMT (National
Metrology Institute of Thailand) via Certificate

RECEIVED DATE 127 Nov 2024 number: MW-0063-23,
MEASUREMENT DATE : 28 Nov 2024
ISSUE DATE : 29 Nov 2024 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

distribution corresponds to a coverage probabilit
Ambient condition in the laboratory are as follow: . P e =F 2 Y
of approximately 95%. The standard uncertainty

Temparature F230435.0 € has been determined in accordance with the GUM
Relative Humidity 555.0%15:0 WA ‘Evaluation of measurement data - Guide to the
Atmospheric Pressure $1010+10 hPa expression of uncertainty in measurement’
CALIBRATION CONDITION:

Preconditioning : 24 hours at ambient conditions.

Measurement Condition : The average values during measurement are 24.7 "C and 55.8 %RH.

NOTED: The certificate is valid only to the item calibrated on date and place of calibration.

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

Calibrated by: N}&C

JIRANATEE ASSOCIATES CO.,LTD.

I Mr. Sorawit Thachalad
[] Miss Jittraporn Lertsomphol

Approved signatory

Calibration Department Manager

THIS CERTIFICATE OF CALIBRATION 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-047-67 Page 2 of 2 Pages

MEASUREMENT RESULTS:

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

Table 1: The results of @ Standard calibration data

Flow rate Pressure Temperature Temperature Ap_meter Ap_Orifice Standard Flow [Qs]
Plate [Pa] [Ta] [Tm] ¥
m?*/min mmHg oC °C mmHg inH20 m*/min

1 0.702 759.268 24.51 23.58 55.802 1.742 1.320 0.653

2 | 1.001 7559.347 24.52 23.63 61.117 3.511 1.875 [ 0.924

3 | 1.117 759.363 24.59 23.82 43.208 4,628 2.152 | 1.056

4 | 1.164 759.452 24.69 23.96 31.142 5.207 2.282 | 1.120

5 | 1.410 759.442 24.78 24.11 30.680 7.686 2.772 | 1.356
Slope (m): 2.06451
Intercept (b): -0.02907
Correlation coefficient (#): 0.99986
Uncertainty (k=2): 0.015 m?/min

Table 2: The results of @ actual calibration data

Flow rate Pressure Temperature Temperature Ap_meter Ap_Orifice Standard Flow [Qq]
Plate [Pa] [Ta] [Tm] ¥
m?/min mmHg o« b mmHg inH20 m?/min

1 0.702 759.268 2451 23.58 55.802 1.742 0.826 0.652
2 1.001 759.347 24.52 23.63 61.117 3.511 1173 0.923
3 1117 759.363 2459 23.832 43.208 4.628 1.347 1.056
4 1.164 759.452 24.69 23.96 31.142 5.207 1.429 1.119
5 1.410 759.442 24.78 24.11 30.680 7.686 1.736 1.356

Slope (m): 1.29307

Intercept (b): -0.01819

Correlation coefficient (r): 0.99986

Uncertainty (& = 2): 0.015 m?/min

***End of Certificate of Calibration***
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szinn : Sound Calibrator gUUYN (23 +3)°C

- g L. L
dwin : Scarlet Tech AMIAUEIME (5019 %
HuY : ST-120 ANUAUVIINME : (101,325 + 1.500) kPa

wuwmmﬂ%m : ST120C0669E

zﬂ%mﬁammgmﬁﬂlﬁ ¢ 1. Digital Function Synthesizer NF Electronic DF-193A S/N 122037.
2. Measuring Amplifier Bruel&Kjaer 2636 S/N 1537484,
3. Programmable Attenuator Tamagawa TPA-303A S/N OF 2214.
4. Digital Multimeter Agilent 34401A S/N MY44005560.
5. Pressure Transmitter Vaisala PTB202AD S/N T650001.,
6. Audio Analyzer Keithley 2015-P S/N 4106495,
7. Condenser Microphone Bruel&Kjaer 4180 S/N 2633526.
IBmsaeuiiou ; CP-102-04 based on IEC 60942-2003. The sound pressure level of instrument was
measured by standard microphone using an insert voltage technique.
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fweuimsh  21-68/0455 A o). 140768
anNy liuiueus INART Coverage Factor k M0 2 LaZsEAUAMMIF0IUN 95% Taotszinm
Nominal Output of Unit Under Test =94 dB re 20p1Pa at 1000 Hz
Acoustic Qutput in dB re 20uPa , Corrected to Reference Conditions : 101,325 kPa, 23.0 °C and 50 %RH

1. Sound Pressure Level

Standard Microphone Measured Sound Pressure | Deviated value | Uncertainty Tolerance limit
Type Level (dB) (dB) (dB) IEC60942:2003 Class 1
172 inch Bruel&Kjaer 4180 94.03 0.03 +0.10 +0.40 dB
2. Frequency
Standard Microphone Measured Frequency Deviated value | Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) IEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 999.3 -0.7 + 1.5 +1.0%
3. Total distortion
Standard Microphone Measured Total distortion Uncertainty Tolerance limit
Type (%) (%) IEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 1.10 +0.60 +3.0%

HHIEIN : L. Tutinsfuiey
v o 1 1 3 1 = .
2. ain 14 lHswAMANIAADIA calibrator pressure
3. 1938 14 L5 uAmANHAIN microphone volume
ar d'. =
Yunaewfisy 17 n.p. 2568
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AweudmIn  21-68/0455 ey, avy.  14/0768
Nominal Qutput of Unit Under Test =114 dB re 20p\Pa at 1000 Hz
Acoustic Output in dB re 20\Pa , Corrected to Reference Conditions : 101.325 kPa, 23.0 °C and 50 %RH

1. Sound Pressure Level

Standard Microphone Measured Sound Pressure | Deviated value | Uncertainty Tolerance limit
Type Level (dB) (dB) (dB) IEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 114.07 0.07 +0.10 +0.40 dB
2. Frequency
Standard Microphone Measured Frequency Deviated value | Uncertainty Tolerance limit
Type {Hz) (Hz) (Hz) IEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 999.3 -0.7 £ 1.5 +1.0%
3. Total distortion
Standard Microphone Measured Total distortion Uncertainty Tolerance limit
Type (%) %) IEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 0.22 +0.50 +3.0%
e ; 1. Tufiosdfudiey

2. M 3a 18 s uAwARRAIN calibrator pressure
1 ::‘l o 1 ] BJ'd'. = "
3. A3 1A D5 1A WATIDADIN microphone volume
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THAI METEOROLOGICAL DEPARTMENT

Calibration Certificate

Issued by : Calibration & Test Section : Meteorological Instruments Bureau

Date of Issue 5 August, 2025 Certification No. 286/25
Page : 1 of 2

Object : Wireless Wind Speed and Wind Direction

Manufacturer : SCARLET

Type : WL-21

Serial No. Wireless Receiver 2306DR0001 ID No. ;. WS-8
Wind Sensor 2306DT00012

Customer : Mine Engineering Consultant Co.,Ltd.

2/114, 2/115 JSP City Rangsit Klong 1, T.Prachathipat,

A.Thanyaburi, Pathumthani 12130.

Calibration Condition : Temperature 25.1 °C  Barometric Pressure 1009.5 hPa

NATIONAL STANDARD WIND TUNNEL

: Micromanometer Theodor Friedrichs FC014 Serial No. 9310119

: HOOK GAGE NO 1425 Pitot Tube Theodor Friedrichs Type 0800.0000 serial 8023
N.I.S.T. Test Reference Number 731/241460 : Standard Velocity at 20 - 30 m/sec

: Ultrasonic Anemometer Model DA-650-3TV (sensor TR-90AH)

Serial Number 110730029 (sensor 120629586)
JAPAN QUALITY ASSURANCE ORGANIZATION : Standard Velocity at 0 - 20 m/sec
i

Calibrated by :

Mechanical Engineer
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THAI METEOROLOGICAL DEPARTMENT

The Result of Calibration

Certification No. 286/25

5 August, 2025 Page : 2 of 2
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vacumm | Velocity Velocity Correction
m/sec inches H20 | inches H20 | m/sec m/sec m/sec
1.00 - 2 - 1.0 0.00
3.02 = = 3 3.0 0.02
5.00 s ™ - 5.0 0.00
7.00 = = o 7.0 0.00
9.02 E: — P 9.0 0.12
11.01 C = " 10.9 0.11
13.01 2 2 = 13.0 0.01
15.01 = - - 15.0 0.01
17.02 = = = 17.0 0.02
20.02 = = - 20.1 0.02
Wind Aloft Plotting Board.
US.DEPARTMENT OF COMMERCE WEATHER BUREAU
WIND DIRETION TESTED WIND DIRECTION
0 0
90 90
180 180
270

Mechanical Engineer
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) CALIBRATION LABORATORY CO. LTD. &, afae

/—-’/_,.-.—:Q\\\: ACCREDITED
A R ISONECITO26 - B
Bl DIMENSIGHAL MASUFEMENT
ACDM-2814
CERTIFICATE OF CALIBRATION
FOR
NOMENCLATURE : VIBRATION METER
MANUFACTURER : INSTANTEL
MODEL / TYPE - 721A2501/721A3301
SERIAL NO. : UM11031/UM14539
CLID. NO. : 252501574
JOB CONTROL NO. : 250628075356
CALIBRATION SERVICE . M m-LaBORATORY [] ON-SITE
o _
DATE OF RECEIVED : 28 June 2025 DATE OF ISSUED : 02 J I.Il}' 2025

The report of calibration shall not be repreduced except in full without approval of the Calibration Laboratory Co., Ltd.

Calibration Engineer

)

S
CALIERATION LABORATORY Lo,LTD

Approved By :

Authorized Signatory
02 July 2025

This Calibration Certificate documents the iraceability to national standards, which reatize the units of measurement according to the

International System of Units ( SI }

Certificate No, Q25075356
F3-011-05/12-23 page 1 of b

40
e

@clcealibration


User
Rectangle

User
Rectangle

User
Rectangle

User
Rectangle


CALIBRATION LABORATORY CO.LTD. &2

Sty
et

A

ARSI Nalinaal Accredhiation Aoard

)

il RN

e ACCREDITED
’14’4,; | [T
eus SR e
ISO/MES 17025
REPORT OF CALIBRATION
FOR
NOMENCLATURE : VIBRATION METER
MANUFACTURER : INSTANTEL
MODEL / TYPE 5 721A2501/721A3301
SERIAL NO. 3 UM11031/UM14539
DATE OF CALIBRATION : 30 June 2025
ENVIRONMENT CONDITIONS :
Temperature : @t °c Relative Humidity : (35 15) %RH

PROCEDURE USED :
This instrument was calibrated under procedure No. CLC-CPEE-08 based on ISQ 16063-21 as calibration guideline.

The calibration was performed by using Digital Multimeter, Universal Counter, Accelerometer and Measuring

Amplifier which maintained by the Calibration Laboratory Co., Ltd.

REFERENCE STANDARD USED :
1. Universal Counter, Hewlett Packard Model 5315A S/N. 2448A13042.

2. Digital Multimeter, Hewlett Packard Model 34401A S/N. 3146A75935.
3, Accelerometer with Measuring Amplifier, Bruel & Kjaer Model 8305, 2625 S/N. 397018, 2434988.

TRACEABILITY :

1. The measurements are traceable to International System of Units (S), through Aeronautical Radio of Thailand Ltd.
Certificate No. 07-0006/25, Due Date 20 January 2026.

3. The measurements are traceable to International System of Units (SI), through National Institute of Metrology (Thailand)
Certificate No. EE-0143-24, Due Date 06 December 2023,

3. The measurements are traceable to International System of Units (SI), through National Institute of Metrology {Thailand)
Certificate No. AV-0056-24, Due Date 14 December 2025,

UNCERTAINTY :
The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied

by the coverage factor & = 2,00 which for a normal distribution corresponds to a coverage probability of approximately 95 %.

It has been evaluaied according to the "Evaluation of the Uncertainty of Measurement in Calibration (EA-4/62 M:2022)"

Certificate No. Q25075356
F3-011-05/12-23 page2of 3
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CALIBRATION LABORATORY C0.,LTD. %% arfam
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DGO T
il CALIBRATION AND

c I_c 2 DIMENSIONAL MEASLREMENT
Accredited ACDM-2814

ISO/IEC L7020

CONDITION OF CALIBRATION ITEM : RECEIVED IN GOOD OPERATIONAL CONDITION

MEASUREMENT RESULTS : ( X ) without adjustment ( ) adjustment
CALIBRATION DATA

VELOCITY RESULT
Test point STD Reading | DUC Reading Correction Uncertainty
(mm/s) { frequency ) o {mm/s) (mm/s) (mm/s ) * (% ofrdg. )
10.00 160 Hz 10.000 9.865 +0.135 1.3
20.00 160 Hz 20.000 19.723 +0.277 1.0
30.00 160Hz peak 30.000 29.664 +0.336 0.9
40.00 160 Hz 40.000 39.502 +0,498 0.9
50.00 160 Hz 50,000 49.412 +0.588 0.9

Note. The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 015 Page 2 of 68

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

### End of Certificate ###

Certificate No. Q25075356
F3-011-05/12-23 page 3 of 3
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CALIBRATION LABORATORY Co.LTD. &, M@MB

ANS! National Accreditation Board
LACCREDITED

CALIBRATION AND
DOIMENSIONAL MEASURERMENT

ACDM-2814

CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE . VIBRATION METER

MANUFACTURER . INSTANTEL

MODEL / TYPE . 721A2601/721A3301

SERIAL NO. . UM16191/UM22390

CLID. NO. . 252501572

JOB CONTROL NO. . 250628075354

CALIBRATION SERVICE . M mN-LABoRATORY [ ON-SITE
o _
DATE OF RECEIVED : 28 June 2025 DATE OF ISSUED : 02 Jlll)r 2025

The report of calibration shall not be reproduced except in full without approval of the Calibration Laboratery Co., Ltd.

Calibration Engineer
CALIBRATION LABORATERT Co,LTD
Approved By :
Authorized Signatory
02 July 2025

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

International System of Units { 51}

Certificate No. Q25075354
F3-011-05/12-23 page 1 of 3E x E
o ¥
El -
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CALIBRATION LABORATORY Co.,LTD. &
m A o Aerdioion b5

%@o icmn_e DITEG
Dt DIMENSIONAL MEASUREMENT
ACDOM-2814
REPORT OF CALIBRATION
FOR
NOMENCLATURE 3 VIBRATION METER
MANUFACTURER § INSTANTEL
MODEL /TYPE - 721A2601/721A3301
SERIAL NO. : UM16191/UM22390
DATE OF CALIBRATION : 30 Jume 2625
ENVIRONMENT CONDITIONS :
Temperature : @3t 2 Relative Humidity : (55X 15) %RH

PROCEDURE USED :
This instrument was calibrated under procedure No. CLC-CPEE-08 based on 15O 16063-21 as calibration guideline.

The calibration was performed by using Digital Multimeter, Universal Counter, Accelerometer and Measuring
Amplifier which maintained by the Calibration Laboratory Co., Ld.

REFERENCE STANDARD USED :

1. Universal Counter, Hewlett Packard Model 5315A S/N. 2448A13042.

2. Digital Multimeter, Hewlett Packard Model 344014 S/N. 3146A75935.

3. Accelerometer with Measuring Amplifier, Bruel & Kjaer Model 8305, 2625 S/N. 39701 8, 2434988.

TRACEABILITY :

1. The measurements are traceable to International System of Units (SI), through Aeronautical Radio of Thailand Lid.
Certificate No. 07-0006/25, Due Date 20 January 2026,

2. The measurements are traceable to Intemnational System of Units (SI); through National Institute of Metrology (Thailand)
Certificate No. EE-0143-24, Due Date 06 December 2025,

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

Certificate No. AV-0056-24, Due Date 14 December 2025.

UNCERTAINTY :
The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied

by the coverage factor k = 2,00 which for a normal distribution corresponds to a coverage probability of approximately 95 %.

1t has been evaluated according to the "Evaluation of the Uncertainty of Measurement in Calibration (EA-4/02 M:2022)"

Certificate No. Q25075354
F3-011-05/12-23 page2of 3
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CALIBRATION LABORATORY CO.LTD. &, g

T ACCREDITED

o//_\\:“-:

i T —— N ————
o, R CALIBRATION AND
c I_c an DIMENSIONAL MEASUREMENT
Acoredited ACDM-2814
180/IBEC 17026

CONDITION OF CALIBRATION ITEM : RECEIVED IN GOOD OPERATIONAL CONDITION
MEASUREMENT RESULTS : (X)) without adjustment ( ) adjustment

CALIBRATION DATA
VELOCITY RESULT
Test point STD Reading | DUC Reading Cormrection Uncertainty
{ mmv/s ) { frequency ) jaes ({ mm/s ) {mmfs) (mm/s) + (% ofrdg.)
10.00 160 Hz 10.000 10.469 -0.469 1.3
20.00 160 Hz 20,000 20.559 -0.559 1.0
30.00 160 Hz peak 30.000 30.635 -0.635 0.9
40.00 160 Hz 40.000 40.772 -0.772 0.9
50.00 160 Hz 50.000 50.889 -0.889 0.9
Note. The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 015 Page 2 of 68
This report is valid for the above stated instrument/s only.
### End of Certificate fH#
Certificate No. Q25075354
F3-011-05/12-23 page3of 3
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ACCREDITED

CALERATION AMD
DIMENSIONAL MEASUIREMEN

ACDM-2814

2 CAOW
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CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE : ELECTRONIC BALANCE

MANUFACTURER . SARTORIUS

MODEL / TYPE : AZ214

SERIAL NO. : 28092281]MEC-LABO1]

CLID. NO. : 362101621

JOB CONTROL NO. . 250703076873

CALIBRATION SERVICE . [Jin-LABORATORY I ON-SITE
CUSTOMER
DATE OF RECEIVED : 03 Jl.l]y 2025 DATE OF ISSUED : 22 Jl.l]y 2025

The report of calibration shall not be reproduced except in full without approval of the Calibration Laboratory Co., Ltd.

Calibrated By : I

Calibration Engineer

Approved By :

Authorized Signatory
22 July 2025

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

the International System of Units ( SI)
Certificate No. Q25076873
F3-011-05/12-23 page 1 of 3
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\\) CALIBRATION LABORATORY CO,LTD. 2, aéap

; o S S
L IR ——— = )
7 S\ POCHRE  wivsmmitcomosionsose
5 BeoreanF ACCREDITED
/’@,f’]:;‘\\\\\‘\¢ i o
IS0 /TEC 17028
REPORT OF CALIBRATION
FOR
NOMENCLATURE : ELECTRONIC BALANCE
MANUFACTURER : SARTORIUS
MODEL / TYPE : AZ214
SERIAL NO. i 28092281[MEC-LABO1]
LOCATION SITE 5 LABORATORY
DATE OF CALIBRATION : 17 July 2025
ENVIRONMENT CONDITIONS :
. Temperature : 22 °C to 23 °C Relative Humidity : 51 % to 53 %

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, Phoenix Class E2 S/N. WBS-SET-E2-01.

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

Certificate No. MM-0132-24, Due Date 30 August 2026.

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, Q25076873
F3-011-05/12-23 page2of 3 E i) E
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Accredited
ISO/IEC 17025

RRNA R

CALBRATION AND
CIMEMSIONAL MEASUREMENT

ACDM-2814

CONDITION OF CALIBRATION ITEM : RECEIVED IN GOOD OPERATIONAL CONDITION

MEASUREMENT RESULTS : ( X) without adjustment ( ) adjustment

CALIB ION DAT
1. Error of indications
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 0.05 2,32
0.0010 0.06010 0.0010 0.0000 0.07 2,00
0.0100 0.0100 0.0100 0.0000 0.07 2,00
0.1000 0.1000 0.1001 +0.0001 0.07 2,00
1.0000 1.0000 1.0000 0.0000 0.07 2,00
5.0000 5.0000 5.0000 0.0000 0.08 2,00
10.0000 10.0000 10.0001 +0.0001 0.08 2,00
50.0000 50.0000 50.0000 0.0000 0.09 2,00
100.0000 100.0000 100.0001 +0.0001 0.12 2,00
150.0060 150.0000 150.0000 0.0000 0.24 2,00
200.0000 200.0000 200.0000 0.0000 0.24 2,00
2. Repeatability of indications
Nominal Test Value (g ) Standard Deviation of Reading (g}
200.0000 0.00007

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

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 50.0000 49,9999 50.0001 50.0001 49,9999

ANS! Natigna] Accreditation Board
ACCREDI!TED

Note. The Scope of Accredited ANAB Certiticate No. ACUM-2%14 Version UL) Page 50 of 68

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

Certificate No. Q25076873
F3-011-05/12-23

### End of Certificate ###

page 3 of 3
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ACCREDITED
AT CALIBRATION AND

DIMENSIONAL MEASUREMENT
ACDM-2B14

CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE - ELECTRONIC BALANCE

MANUFACTURER : METTLER TOLEDO

MODEL / TYPE : AB204-S

SERIAL NO, : 1123163290]MEC-LAB02]

CLID. NO. : 362101622

JOB CONTROL NO. i 250703076874

CALIBRATION SERVICE : [J iN-LABORATORY E ON-SITE
CUSTOMER
DATE OF RECEIVED : 03 July 2025 DATE OF ISSUED : 22 July 2025

The report of calibration shall not be reproduced except in full without approval of the Calibration Laboratory Co., Litd.

Calibration Engineer

Approved By :

Authorized Signatory
22 July 2025

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. Q25076874

F3-011-05/12-23 page 1 of 3
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CALIBRATION LABORATORY CO.LTD. <% préar
B ﬂm 5t o ecrotion S

%R‘\\ ACCREDITED
,/"f.-@\\‘"\\ e
Accu!_dlgd PVt
ISO/IEC 17020
REPORT OF CALIBRATION
FOR
NOMENCLATURE : ELECTRONIC BALANCE
MANUFACTURER : METTLER TOLEDO
MODEL /TYPE - AB204-8
SERIAL NO. : 1123163290|[MEC-LAB02]
LOCATION SITE : LABORATORY
DATE OF CALIBRATION : 17 July 2025
ENVIRONMENT CONDITIONS :
Temperature : 22 °C to 23 °C ' Relative Humidity : 50 % to 53 %

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, Phoenix Class EZ S/N. WBS-SET-E2-01.

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

Certificate No. MM-0132-24, Due Date 30 August 2026,

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 i Calibration {(EA-4/U2 M:2022)"

Certificate No. Q25076874

F3-011-05/12-23 page 2 of 3 %g 'i E
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DIMENSIONAL MEASUREMENT
ACDM-2814

CLC

Accredited
ISO/IELC 17026

CONDITION OF CALIBRATION ITEM : RECEIVED IN GOOD OPERATIONAL CONDITION
MEASUREMENT RESULTS : { X ) without adjustment ( ) adjustment

CALIBRATION DATA
1, Error of indications
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 0.06 2,32
0.0010 0.0010 0.0011 +0.0001 0.08 2,06
0.0100 0.0100 0.0101 +0.0001 0.08 2,06
0.1000 0.1000 0.1001 +0.0001 0.08 2,06
1.0000 1.0000 1.0000 0.0000 0.08 2,06
5.0000 5.0000 5.0001 +0.0001 0.09 2,05
10.0000 10.0000 9.9999 -0.0001 0.09 2,00
50.0000 50.0000 49.9999 -0.0001 0.10 2,00
100.0000 100.0000 100.0001 +0.0001 0.12 2,00
150.0000 150.0000 150.0000 0.0000 0.24 2,00
200.0000 200.0000 199.9999 -0.0001 0.24 2,00
2. Repeatability of indications
Nominal Test Value ( g) Standard Deviation of Reading (g)
200.0000 0.00009
3. Effect of eccentric application of a load on the indication
D 3 1 4
2
Display Value (g ) Maximum Difference of
Nominal Test Value { g )
Position 1 | Position 2 | Position3 | Position4 | Position 5 Center Value (g)
50.0000 50.0001 49.9999 500000 | 49.9999 | 49.9998 0.0003
Note. The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 015 Page 50 of 68
This report is valid for the above stated instrument/s only.
### End of Certificate #i#
Certificate No. Q25076874
' page 3 of 3
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DIMENSIONAL VEASUREMENT
ACDM-2814
CERTIFICATE OF CALIBRATION
FOR
NOMENCLATURE ~ : pHMETER
MANUFACTURER ~ : EUTECH INSTRUMENTS
MODEL / TYPE : PH700
SERIAL NO. . 983068/93X218814/93X052911[MEC-LAB0G|
CLID. NO. : 372200480
JOB CONTROL NO.  : 250703076876

CALIBRATION SERVICE : [J IN-LABORATORY M on-s1TE

o _

DATE OF RECEIVED : 03 July 2025 DATE OF ISSUED : 23 July 2025

The report of calibration shall not be reproduced except in full without approval of the Calibration Laboratory Co., Ltd.

o -

Calibration Engineer

Approved By :
Authotized Signatory
23 July 2025
This Calibration Certiflcate documents the traceability to national standards, which realize the units of measurement according to

e internuuunyl Sysiew of Unlis (31)

Certificate No, Q25076876
F3-011-05/12-23 pagel of 4
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CALIBRATION LABORATORY CO.LTD. &%, g

T —F A REDITE
le( //_/_\\\'—‘-\\\} cc =]
Dbt DIMENSIOMAL MEASUREMENT
ACDM-2814
REPORT OF CALIBRATION
FOR
NOMENCLATURE :  pHMETER
MANUFACTURER :  EUTECHINSTRUMENTS
MODEL / TYPE :  PH700
SERIAL NO. : 983068/93X218814/93X052911[MEC-LABO6]
LOCATION SITE :  LABORATORY
DATE OF CALIBRATION : 17 July 2025
ENVIRONMENT CONDITIONS :
Temperatare : 23°C to 25°C Relative Humidity : 50% to 55%

PROCEDURE USED :
This instrument was calibrated under procedure No. CLC-CPCH-01 [ pH Meter ]. The calibration was performed by

direct measurement with Certified Reference Material (CRM).
This instrument was calibrated under procedure No. CLC-CPTH-03 [ Temperature ] based on ASTM E 644-04
as calibration guidelines. The calibration was performed by using Micro Calibration Bath, Precision Thermometer and IPRT

which maintained by the Calibration Laboratory Ce., Ltd.

REFERENCE STANDARD USED :

1. pH Standard Solution, NIMT TRM CODE TRM-8-2002, TRM CODE TRM-8-2003, TRM CODE TRM-5-2007.
2, pH Standard Solution, Control Company Catalog Number 06664260,1 1754256, Lot Number CC787362.

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

4, Precision Thermometer, Wika Model CTH 7000 S/N. 014471/18.

5. IPRT, ASL Model T100-450-1D S/N. L1123A-1-5.

Certificate No. Q25076876
F3-011-05/12-23
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Doty CALIBRATION AND
Cl_c HEn DIMENSIONHAL MEASUREMENT
Accredited ACDM-2814

ISO/IRC 17028

TRACEABILITY :
1. The measurements ate traceable to International System of Units (SI) , through National Institute of Metrology {Thailand).

Lot Number, 260124 , 080124 , 120124, Due Date 23 January 2026.

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

Certificate No. 4281-14495731 , Due Date 27 September 2025,

3. The measurements are traceable to International System of Units (SI) , through Calibration Laboratory Co., Lid.
Certificate No. Q24121000, Due Date 21 November 20235,

4. The measurements are traceable to International System of Units (SI) , through Thailand Institute of Scientific
and Technological Research (TISTR). Certificate No, PSL-T 1043/67, Due Date 16 Qctober 2025.

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

Certificate No, TT-1023-25, Due Date 16 May 2026.

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. Q25076876

F3-011-05/12-23 page 3 of 4
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CALIBRATION LABORATORY CO.,LTD. &%, g

ACCRECITED

CLC i
Accredited ACOM-2814
1Is0/EC 17026
CONDITION OF CALIBRATION ITEM : RECEIVED IN GOOD OPERATIONAL CONDITION
MEASUREMENT RESULTS : ( X ) without adjustment ( ) adjustment
The table in the fotlowing 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) (X pH)
1.684 1.68 307 +0.004 0.010 2,00
4.003 4.01 177.2 -0.007 0.010 2,00
7.005 7.01 -2.1 -0.005 0.013 2,00
10.015 10.02 -169.0 -0.005 0.014 2,00

Note. The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 015 Page 4 of 68

2, TEMPERATURE RESULT
Immersion depth (mm) | Actual Temperature ( °Cc) | DUC Reading ( °c) Correction { °C) | Uncertainty +( °C)
100 25.01 25.0 +0.01 0.14

Technical Note, Type of sensor : Thermistor

Probe &J 4 mm

Materials : Metal Sheath.

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

Note. The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 015 Page 56 of 68

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

##ft End of Certificate #&#

Certiificate No. Q25076876

F3-011-05/12-23 page 4 of 4
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Calibratech CO.,Ltd. NSC-TISI-TIS17025

_ o

Certificate of Calibration

Certificate No. : 68-400524-1 Page : 10f2

Submitted by :

Equipment : Temperature controlled enclosure (Oven)
Manufacturer : Memmert Model : UF110
Range : N/A °C Resolution : 0.1 °C
Serial No. : B418.1125 ID No. : N/A
Environment : On site calibration was carried out at the Laboratory,

Mine Engineering Consultant Co., Ltd.

Ambient Temperature : (29.91032.0) °C
Relative Humidity : (54 to 61) %
Line Voltage : (220.0t0 228.0) V

Date of Received : 26 September 2025
Date of Calibration : 26 September 2025
Date of Issue : 26 September 2025
Calibrated by : Permpon Chanpu

Calibration Method : CAL-M4004, TLAS G-20
The temperature scale used was based on ITS-90

Reference Standard Instruments : This certification is traceable to the International System of Units

Standard Digital Thermometer with Thermocouple probe

1D No. Cert, No, Due Date Traceability
400029 & 400032 68-400217-1 28 Oct 2025 National Institute of Metrology Thailand (NIMT)
Approved by :

Supervisor

The Uncertainties ave for a confidence probability of approximately 95%

This cerificate may not be reproduced other than in full except with the prior written approval of the Calibratech Co.,Ltd. m—‘ﬁ‘ E

AL-FR31-03
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Calibratech Co.,Ltd.

Certificate of Calibration

Certificate No. :68-400524-1 Page : 2 0f 2

Without Adjustment
Good

Result of Calibration :
VUUC Condition As-Received :
Function : Temperature measurement

This instrumenl was setting air ventilation at position ¢ {close}

Inside of Chamber

-—( W =05 m
2 4 D =040 m
4 o ° H =048 m
1 3 3
Capacity = 0.11 m
09
H H/2 8
0 9
L~ 7
l Wi2 ’DJ
5
v D2 scip D
L Front -
- W L
Test Setting Indicating
) Measured Temperature { * C} @ Sensor No, Uncertainty
Point | Temperature | Temperature
) o) (°C) 1 2 3 4 5 6 7 8 9 (x°C)
85.0 85.0 85.0 852 | 847 | 853 | 85.1 | 85.1 | 850 | 849 | 849 | 849 0.66
104.0 104.0 104.0 104.0] 103.4( 1043 104.1 | 104.2| 104.1] 104.0] 1039 104.1 0.70
180.0 180.0 180.0 181.0) 179.6( 182.0| 180.8( 181.0| 180.5]| 180.4 | 180.1( 180.6 0.95
Test Setting Indicating Measured Measured Overall
Point Temperature Temperature Uniformity Stability Variation
°C) (°C) (°C) (°C) (°C) (°C)
85.0 85.0 85.0 0.4 0.2 0.9
104.0 104.0 104.0 0.7 0.2 1.2
180.0 180.0 180.0 1.5 0.2 2.6

Remark The uncertainty is not combine uniformity of the air chamber

This result of calibration was found accurate as shown on date and place of calibration only.

This reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factor k=2,

providing a level of confidence of approximately 95%

‘&mw-w
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CALTBRATION (454

Certificate No. C07240190

Calibration Certificate

Equipment: SPECTROPHOTOMETER
Model: 723C Job No.: KSMT2403525
Serial No.{or ID}: 2C41301043 (MEC-LAB11) Received Date: 24 December 2024
Manufacturer; KWF Issued Date: 24 December 2024
Condition: In Condition Page: 1of 3

Customer

Calibration Place

Calibration Date

This cerfificate is issued the units of

24 December 2024 measurement according to the Intemational
Systern of Units (Sl). it provides traceability

of measurement to international or national

Environment Condition standard or other recognized nationat
. . standard laboratories.

Temperature: 258 °C + 04 °C The measurement uncertainty stated is

s the expanded uncertainty which is obtained

Humidity: 49.8 %RH 34 %RH from the standard uncertainty multiplied by

the coverage factor {£=2) to provide a level
of confidence of approximately 95%. It is

The Method used determined in accordance with the Guide to
E ji f Uncertainty in Measu

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

ASTM E 387-04 These resulis may be affected by

deviations from specified conditions. The

Traceablllty 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,, L.

The standard for Wavelength Certificate No. 1086291 and 108692
The standard for Photometric Certificate No. 109010, 114655

>§€MH

ACIMET L0 LTD
vida owdwn dia

Person in charge Authorized signatory

FCO07-03: 30 MAY 2023
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abIMET

Condition of reference standards Instruments / CRM:

Certificate No.: C07240190 Page 2 of 3

Instruments Set No. Certificate No. Due date
Holmium Oxide Glass Reference 121512 108691 25-Jan-25
Didymium Oxide Glass Reference 119722 108692 25-Jan-25
MNeutral Density Filter Reference 12276 109010, 114655 2-Feb-25
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 of
{nm) {nm) {nm) Measurement { £ nm)
417.67 417.9 -0.23 0.14
440.74 441.0 -0.26 0.14
448.99 448.5 0.49 0.14
472.22 472.5 -0.28 0.14
513.70 513.8 -0.10 0.14
537.49 537.5 -0.01 0.14
574.60 574 4 0.20 0.14
641.76 642.0 -0.24 0.14
684.63 684.9 -0.27 0.14
740.27 740.8 -0.33 0.14
748.28 748.7 -0.42 0.14
807.16 807.5 -0.34 0.14
879.70 880.0 -0.30 0.14

FCO7-03: 30 MAY 2023
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Certificate No.: C07240190 Page 3 of 3
Callbration Results:
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 0.235 0.0023 0.0045

420 nm 0.5617 0.564 -0.0023 0.0045
0.7392 0.741 -0.0018 0.0045

1.0550 1.059 -0.0040 0.0045

0.0000 0.000 0.0000 0.0045

0.2335 0.232 0.0015 0.0045

440 nm 0.5513 0.552 -0.0007 0.0045
0.7230 0.724 -0.0010 0.0045

1.0324 1.035 -0.0026 0.0045

0.0000 0.000 0.0000 0.0045

0.2126 0.211 0.0016 0.0045

465 nm 0.5036 0.506 -0.0024 0.0045
0.6735 0.675 -0.0015 0.0045

0.8615 0.964 -0.0025 0.0045

0.0000 0.000 0.0000 0.0045

0.2201 0.219 0.0011 0.0045

546.1 nm 0.5176 0.519 -0.0014 0.0045
0.6930 0.693 0.0000 0.0045

0.9908 0.992 -0.0012 0.0045

0.0000 0.000 0.0000 0.0045

0.2443 0.243 0.0013 0.0045

580 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 0.263 0.0018 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

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.:  C07240190 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 com parison of the
relevant measurement results with the tolerances and decision rule are prescribed by the customer.

Decisionrufe: [ 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.

O Choice C Customer defined, Customers may define arbitrary multiple of r to have applied as guard band
(w=rlp.
i PFA - Probability of False Accept

>§lﬁ|ﬂ

LCIMETY CO.LTD
wEdn vrodwn dido

Authorized signatory

FC07-03: 30 MAY 2023
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Refer to Certificate No.:  C07240190 Page; 2 of 3
Without Adjustment
Wavelsngth Accuracy (nm), The spectral bandwidth of Std at 4 nm and UUC at4 nm
Unit Under Calibration Correction Guard Band (w)  Tolerance () Conformity
417.9 -0.23 0.14 1.0 Pass
441.0 -0.26 0.14 1.0 Pass
448.5 0.49 0.14 1.0 Pass
472.5 -0.28 0.14 1.0 Pass
513.8 -0.10 0.14 1.0 Pass
537.5 -0.01 0.14 1.0 Pass
574.4 0.20 0.14 1.0 Pass
642.0 -0.24 0.14 1.0 Pass
684.9 -0.27 0.14 1.0 Pass
740.6 -0.33 0.14 1.0 Pass
748.7 -0.42 0.14 1.0 Pass
807.5 -0.34 0.14 1.0 Pass
880.0 -0.30 0.14 1.0 Pass

FCO07-03: 30 MAY 2023
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Refer to Certificate No.:  C07240190 Page: 3 of 3
Without Adjustment
Photometric Accuracy (Absorbance)
Wavelength  Unit Under Calibration Correction Guard Band (w}  Tolerance (1) Conformity

0.000 0.0000 0.0045 0.010 Pass

0.235 0.0023 0.0045 0.010 Pass

420 nm 0.564 -0.0023 0.0045 0.010 Pass
0.741 -0.0018 0.0045 0.010 Pass

1.059 -0.0040 0.0045 0.010 Pass

0.000 0.0000 0.0045 0.010 Pass

0.232 0.0015 0.0045 0.010 Pass

440 nm 0.552 -0.0007 0.0045 0.010 Pass
0.724 -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

0.211 0.0016 0.0045 0.010 Pass

465 nm 0.506 -0.0024 0.0045 0.010 Pass
0.675 -0.0015 0.0045 0.010 Pass

0.964 -0.0025 0.0045 0.010 Pass

0.000 0.0000 0.0045 0.010 Pass

0.219 0.0011 0.0045 0.010 Pass

546.1 nm 0.519 -0.0014 0.0045 0.010 Pass
0.693 0.0000 0.0045 0.010 Pass

0.992 -0.0012 0.0045 0.010 Pass

0.000 0.0000 0.0045 0.010 Pass

0.243 0.0013 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

0.263 0.0016 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

FCO07-03: 30 MAY 2023
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wnsadoudnma’ay Spectrophotometer

aafiluein: KSMT2403525

sflaa3asdiia; SPECTROPHOTOMETER i'u.: 723C wneRAia: 2041301043

w3790y ($u) As9da (A4)

24 Dec 2024 TEN5ASIATA 24 Dec 2024 WM
Und | Ladn@ tnd | ladnd

| 1. arwasysoalalos 2 |

0 2. audan (¥a9lafant, malu-uaniado) = 0

= 0 3. &wy iln - ila wrlay (On-Off Swicth) = O

O 4. 1luna (Keypad) O

(| 5. Miaa (Display, Screen Contrast) ]

O | 6. Frvyudanainugnaiu (Wavelength Control) | O -
= O 7. Arwmmiadu (Wavelength Check) O

0 0 8. uvavrufaus (UV < 3,000 hour) I 0 -
0 9.  uunavinflaugs (Visible < 5,000 hour) 0

@ O 10.  wavSavanusinatiae (Carousel Module) 0

Wonsu/aauuall ;

Service Engineer
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Perkin:=imer’
For the Better

Avio200
Preventive Maintenance Report

Instrument Serial No.: 079518071903

Date: 7-Aug-2025
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ICP-OES/Avio200 Preventive Maintenance (PM)

Company Name:

Address
(Instrument Location):

Serial Number: PM Number:

Customer Name
(if applicable):

Telephone Number: -

Service Engineer

Service Order WO-06815690
Name:

Number:

079518071903

Date PM Performed:
(DD-MMM-YYYY)

Next PM Due Date: 7-Feb-2026

7-Aug-2025
(DD-MMM-YYYY)

Standard Labor Hours to Complete PM : 4 hours
Part Number Release Publication Date ' )
09370140 Rev.5 B January 2018 . @
Y Perkin
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, 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.

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
I?art Nt.lmber Description Quantity
(if applicable)
09995098 Air Filter-Spectrometer Not Applicable
N077520 Air Filter-RF Generator Not Applicable
09992731 Axial Window Not Applicable
B0810377 Radial Window Not Applicable
N0770438 O-ring kit, injector support adapter Not Applicable
N0780437 O-ring kit, torch Not Applicable

Additional Reagents and Standards Required for PM

Part Number

. : Description Quantity Batch/Lot # | Expiration Date:
(if applicable) (MM/YY)
Multi-Element Standard
N0691579 (N069-1579 diluted 10X) 1 62-162CRX1 Dec-2025
N9300221 Instrument Calibration-4 1 61-190CRY1 Aug-2025

(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.

Is the instrument operational?

2. Mechanical:

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

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

Inspect the peristaltic pump for proper operation.
Check and adjust if necessary, the external nitrogen, argon shear gas and wa

ter supply pressures.

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

Check the shear gas nozzle for blockages and proper, uniform flow.
Inspect nitrogen Hi/Low purge and shear gas solenoids for proper function.

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)
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3. Electrical:

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

B Run instrument diagnostic checks from the appropriate Device Control Module.

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

Spectrometer:
Check the spectrometer status screens.
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.

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 HINo

B 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.

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: ClYes EINo
Radial Window Replaced: ClYes EINo

5. Post PM Performance Tests:
Perform View Align.

5.1 Spectral Resolution:
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
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5.2 Precision:

Test for reproducibility of a set of measurement.

Parameter Specification Test Result Pass/Fail
Zn 213.856 %RSD <1 % 0.64 Passed
Mg 280.856 %RSD <1 % 0.47 Passed
Mg 285.207 %RSD <1 % 0.34 Passed
Ba 455.403 %RSD <1 % 0.76 Passed
5.4 Mn BEC:

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 5822.9 571869.2
Mn 257.610 Axial 1,000 ppb 14275.6 1258696.6
Mn 257.610 IB*Conc. IS-1B BEC Spec Pass/Fail
Radial 5822900 566046.3 10.28 <30 PPB Passed
Axial 14275600 1244421 11.47 <30 PPB Passed
6. Review:

Review with the customer PM work performed.

Discuss recommended customer supplied materials to have on hand.
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 Fails ] the preventive maintenance.

Review of Preventive Maintenance:

Date:
7-Aug-2025
(DD-MMM-YYYY)

Authorized PerkinEl

Date:
7-Aug-2025
(DD-MMM-YYYY)

Authorized Customer Repre

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

Company Name: |

Address ‘

PM Number:

(Instrument Location):
079518071903

Serial Number:

Customer Name

Teleph N :
(if applicable): oL BTy

Service Engineer Service Order

Name: Number:
Date PM Performed: 10-Feb-2025 Next PM Due Date: 10-Aug-2025
(DD-MMM-YYYY) (DD-MMM-YYYY)
Standard Labor Hours to Complete PM : 4 hours
Part Number Release Publication Date , )
09370140 Rev.5 B January 2018 .
Y Perkin
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, 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.
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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
I?art Nt.lmber Description Quantity
(if applicable)
09995098 Air Filter-Spectrometer 2
N077520 Air Filter-RF Generator 1
09992731 Axial Window 1
B0810377 Radial Window 1
N0770438 O-ring kit, injector support adapter 2
N0780437 O-ring kit, torch 2

Additional Reagents and Standards Required for PM

R Nl.meer Description Quantity Batch/Lot # | Expiration Date:
(if applicable) (MM/YY)
Multi-Element Standard
N0691579 (N069-1579 diluted 10X) 1 7-263MFX1 Jun-2025
Instrument Calibration-4
N9300221 (N9300221 diluted 100X) 1 61-190CRY1 Aug-2025

ICP-OES/Avio200 Preventive Maintenance (PM)
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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.
V] Is the instrument operational?

2. Mechanical:

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

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

¥ Inspect the peristaltic pump for proper operation.
¥l 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

¥i 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.

¥1 Run instrument diagnostic checks from the appropriate Device Control Module.

RF Generator:
¥1 Check the RF generator status screens.
¥1 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:

¥] 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.

¥] 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.

¥ 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: ¥ives [INo
Radial Window Replaced: ¥ives [INo

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

5.1 Spectral Resolution:
¥ 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 % 0.92 Passed
Mg 280.856 %RSD <1 % 0.47 Passed
Mg 285.207 %RSD <1 % 0.58 Passed
Ba 455.403 %RSD <1 % 0.44 Passed
5.4 Mn BEC:

¥ 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 16388.1 1457189.2
Mn 257.610 Axial 1,000 ppb 28263.9 3276593.0
Mn 257.610 IB*Conc. IS-1B BEC Spec Pass/Fail
Radial 16388100 1440801.1 11.37 <30 PPB Passed
Axial 28263900 3248329.1 8.70 <30 PPB Passed
6. Review:

¥1 Review with the customer PM work performed.

V] Discuss recommended customer supplied materials to have on hand.

¥1 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 ¥ Fails O the preventive maintenance.

Review of Preventive Maintenance:

Date:

10-Feb-2024
(DD-MMM-YYYY)

Authorized PerkinElmer

Date:
10-Feb-2024
(DD-MMM-YYYY)

Authorized Customer Rep,

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 Cyanide Distillation, Colorimetric Method™

8 Formaldehyde Distillation, Colorimetric Method!?

9 Free Chlorine lodometric Method®

10 | Hexavalent Chromium Colorimetric Method®

11 Lead Digestion, Inductively Coupled Plasma Method®!

12 | Manganese Digestion, Inductively Coupled Plasma Method™?

13 | Nickel Digestion, Inductively Coupled Plasma Method®

14 | Oil & Grease Liquid-Liquid, Partition-Gravimetric Method™

15 | pH ‘ Electrometric Method®

16 Phenols 1) Distillation, Chtoroform Extraction Method™
2) Distillation, Direct Photometric Method™

17 | Selenium Digestion, Inductively Coupled Plasma Method™

18 | Sulfide | lodometric Method™

19 Temperature Laboratory and Field Methods®

20 | Total Dissolved Solids Dried at 180 °C™

21 | Total Suspended Solids Dried at 103-105 °C?

22 Trivalent Chromium D'igestion, Inductively Coupled Plasma Method,;
Filtration, Colorimetric Method; Calculation Method™

23 Zinc _ Digestion, Inductively Coupled Plasma Method™
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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 Plasma Method®

5 Cadmium Digestion, Inductively Coupled Plasma Method™

6 Chromium Digestion, Inductively Coupled Plasma Method™

7 Chromium (1) Digestion, Inductively Coupled Plasma Method;
Colorimetric Method; Calculation™

8 Chromium (V1) 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 Electrometric Method™

15 Selenium Digestion, Inductively Coupled Plasma Method®

t6 | Silver Digestion, Inductively Coupled Plasma Method™

17 | Vanadium Digestion, Inductively Coupled Plasma Method™

18 Zinc Digestion, Inductively Coupled Plasma Method®

defnaniedaqilalduda d1uau 19 598015

gadufl asuaity 3Fasev
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™*”
2) Digestion, Inductively Coupled Plasma Method®”
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Barium

Beryllium

Cadmium

Chromium

Chromium {1I)

Chromium (V)
Cobalt

Copper

Lead

Molybdenum

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method*"

2) Digestion, Inductively Coupled Plasma Method®’]
1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method®*"!

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

2) Digestion, Inductively Coupled Plasma Method®”
1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!*"

2) Digestion, Inductively Coupled Plasma Method®"
1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method; Waste Extraction, Colorimetric
Method; Calculation Method!*"#!

2) Digestion, Inductively Coupled Plasma Method;
Alkaline Digestion, Colorimetric Method; Calculation
Method®47#

Alkaline Digestion, Colorimetric Method!®®!

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method™*"

2) Digestion, Inductively Coupled Plasma Method®™
1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method ™47

2) Digestion, Inductively Coupted Plasma Method™”!
1) Waste Extraction, Digestion, Inductively Coupted
Plasma Method*47

2) Digestion, Inductively Coupled Plasma Method™"
1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method:47

2) Digestion, Inductivety Coupled Plasma Method™?

13 Nickel...
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13 Nickel 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!4™
2) Digestion, Inductively Coupled Plasma Method[s'n_
14 pH Electrometric Method®'%
15 Selenium 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method*” '
2) Digestion, inductively Coupled Plasma Method®”
16 Silver 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!4”
2) Digestion, Inductively Coupled Plasma Method®”
17 Thaltium 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method™4”
2) Digestion, Inductively Coupled Plasma Method®™ "
18 Vanadium 1) Waste Extraction, Digestion, Inductively Coupted
Plasma Method!:7
2) Digestion, Inductively Coupled Plasma Method®™
19 Zinc 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method*”!
2) Digestion, Inductively Coupled Plasma Method™”!
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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 Plasma Method® !
5 Cadmium Digestion, Inductively Coupled Plasma Method®”
6 Digestion, Inductively Coupled Plasma Method®”

Chromium

-

7 Chromium (IlI)...
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7 Chromium () Digestion, Inductively Coupled Plasma Method;
Alkaline Digestion, Colorimetric Method; Calculation
Method®57#)

8 Chromium (V1) | Alkaline Digestion, Colorimetric Mathod!®®

9 Lead Digestion, Inductively Coupled Plasma Method®”

10 | Manganese Digestion, Inductively Coupled Plasma Method™"

11 Nickel Digestion, Inductively Coupled Plasma Method™"

12 | Selenium Digestion, Inductively Coupled Plasma Method™”

13 Silver Digestion, Inductively Coupled Plasma Method®”!

14 | Vanadium Digestion, Inductively Coupled Plasma Method™”

1 Zinc Digestion, inductively Coupled Plasma Method®”

Na1581484

1. NSENTNGAAMNTIN. UTENIANTENTHEREMNTIL, WA, 2548, (51 mafdadwpaude
Fanilailfiudn snvRnangunn. 25 unsiau 2549, 1auil 123 reufiiy 114,
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Souwfnishud, 2547,

3. APHA, AWWA, WEF. Standard Methods for the Examination of Water and Wastewater.
24" ad. Washington DC: APHA Press; 2023,

4. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. SW-846, 1997,

5. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Acid Digestion of Sludges and Sediments and Soils.
SW-846 Method 30508B, 1996.

6. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Alkaline Digestion for Hexavalent Chromium. SW-846
Method 3060A, 1996.

7. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Inductively Coupled Plasma-Optical Emission
Spectrometry. SW-846 Method 6010D, 2018.

8. United States...
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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 Evatuation Solid
Waste Physical/Chemical Methods. pH Electrometric Measurement. SW-846 Method
9040C, 2004,

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

Waste Physical/Chemical Methods. Soil and Waste pH. SW-846 Method 9045D| 2004.
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Tufuseaatil 22180164
(Certificate No.} ™77

Tusus99sZUUY

(Certificate of Accreditation)

21Ag81UNAnNANNTUNTEIIYUYYANMSHIATINUMIYIA WA, beEo

[By Virtue of National Standardization Act B.E. 2551 (2008))

Qs =y s e
LAYITNMTANUNUNIATFIURNARAUNYATIUNTIY

(Secretary-General, Thai Industrial Standards Institute)

» o i B
anlususasatuillv
(lssues this certificate to)
wesUfjuiinvadeuuiun luu Wuiidess roudaunun dain
(Testing laboratory, Mine Encineering Consultant Co. Ltd)

& =
U] g LaUNn
(Address)

Tasun135UTRIANEINISE

(Certificate of competence)

o
AUIINTFIULDUY  UBN. eslobd - bdbe
(Standard No. TIs 170252561 (2018) (IS0/IEC 17025: 2017))

goivuailUnmenuaNNTaves vesuiinmsvadeuiazesfiRnisaouiiioy

(General requirements for the competence of testing and calibration laboratories)

o =
NUMBLAVNTITTUIDIV VINTABDYU oblom
(Accreditation No. Testing 0623}

nefiswazBoaavuazveureilaluiuses wandalu QR CODE way www.tisi.o.th

(Details of the scheme and scope of the certificate are shown In QR CODE and www tisi.go.th)

¥ -
90N 8 TUN b WIWAIAU N.A. lodod
(Issue date : 2 May B.E. 2565 (2022))
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(Laboratory Name}

ar <
WHLAUNTTIUTENN
(Accreditation No.)

LV |

auuNn 03

(lssue No.)

{Scope of Accreditation for Testing)

= & a8 - = L & @ w
U3 Lt BudileTe moudauaun 911
(Mine Engineering Consultant Co., Ltd.)

v lar o =
panluAaLaTuf 21 A9MaY WA. 2566

(21 August B.E.2566 (2023))

Tgazdendvazyaudeluiusesiaslfunnig

THAILAND

-t ar l‘J -
29UN 17 nunIAul e, 2571
(Until) (17 May B.EZ5T1 (2028))

. o s = a 4 ] i
aounmiasuunnis Ouanaowi  Odaasn Chadoud Ovangaaui
(Laboratory status} (Permanent) (Site) (Temporary) (Mobile) (Multisite)

ANINIVAADY F18MTNAFOU Fonadau

(Field of Testing) (Parameter) (Test Method)

AUNAWINE DY
(Ervironment field)

1. 141
(Water)

- Heavy Metals
e Cadmium (Cd)

0.01 mg/L to 5 me/L
o Chromium (Cr)

0.01 meg/L to 5 me/L
o Copper (Cu)

0.10 me/L to 5 meg/L
e [ron (Fe)

0.01 meg/L to 5 meg/L
s Lead (Pb)

0.01 mg/L to 5 me/L
e Manganese (Mn)

0.10 me/L to 5 me/L
o Nickel (N7

0.01 mg/L to 5 mg/L
e 7Zinc (Zn)

0.10 me/L to 5 mg/L

- Standard Methods for the
Examination of Water and
Wastewater, APHA, AWWA,
WEF, 23" edition, 2017,
part 3120 B, and part 3030 F

1
| |
1 |
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(Ministry of Industry, Thai Industrial Standards Institute}

o
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(Scope of Accreditation for Testing)

eV L‘] yz L= i =
auun 03 DANLVNMATUN 21 BIVNAN W.A. 2566
{Issue No.) (Valid from) (21 August B.E.2566 (2023))

DOIUR 17 mguneu wA. 2571
(Until) (17 May B.E.2571 (2028))

o o e ] 2 4 <
anunmianljiiins M ans Ouenastun  O%asn Chagiaun Owarganiun
(Laboratory status) {Permanent) (Site) {Temporary) (Mobile) (Multisite)

d1vnanaday TIHNTNARADU aﬁ‘ﬂﬁﬁﬂU

(Field of Testing) {Parameter) (Test Method)

A1213Wna8
(Environment fleld)

1. 11 (99) - Total Suspended Solids
Wil Gt 5.0 mg/L to 2 000 mg/L

- Total Dissolved Solids
10 mg/L to 2 000 mg/L

- Total Solids
10 mg/L to 2 000 me/L

- Total Hardness
1 me/L to 2 000 mg/L
(Expressed as CaCOa)

- Standard Methods for the
Examination of Water and
Wastewater, APHA, AWWA,
WEF, 23" edition, 2017,
part 2500 D

- Standard Methods for the
Examination of Water and
Wastewater, APHA, AWWA,
WEF, 23“ edition, 2017,
part 2540 C

- Standard Methods for the
Examination of Water and
Wastewater, APHA, AWWA,
WEF, 23" edition, 2017,
part 2540 B

- Standard Methods for the
Examination of Water and
Wastewater, APHA, AWWA,
WEF, gaM edition, 2017,
part 2340 C (

v

ﬂ'ﬁw'itl3acﬂawmﬁﬁL!ﬁﬂﬁﬂ<.*“uummﬁﬁmwﬁmﬁmﬁqﬁmwﬁm
(Ministry of Industry, Thai Industrial Standards Institute)
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{Scope of Accreditation for Testing)

adun 03 gonluRIusTuR 21 Ay w.e. 2566 fYTuN 17 weuniau W, 2571
(Issue No.) (Valid from) (21 Ausust BE.2566 (2023)) (Until) (17 May B.E.2571 (2028))

w o ans < @ < < <
anunmwiesdjuinig M ams Ousnagun  O%asm W[ERRIY Clvaneanium
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)

aAnsVedaY FEN1TVRES Toveaau

(Field of Testing) (Parameter)

(Test Method)

grundananden
(Environment field)
o ﬁ'nfia - Heavy Metals
(Wastewater) e Cadmium (Cd)

0.01 me/L to 10 me/L
e Chromium (Cr)

0.01 meg/L to 10 me/L
e Copper (Cu)

0.10 me/L to 10 me/L
e [ead (Pb)

0.01 me/L to 10 mg/L
e Manganese (Mn)

0.10 me/L to 10 me/L
e Nickel (Ni)

0.01 meg/L to 10 mg/L
e Zinc (Zn)

0.10 mg/L to 10 me/L

- Chemical Oxygen Demand (CCD)
40 meg/L to 4 000 mg/L

- Standard Methods for the
Examination of Water and
Wastewater, APHA, AWWA,
WEF, 23" edition, 2017,
part 3120 B, and part 3030 F

- Standard Methods for the
Examination of Water and
Wastewater, APHA, AWWA,
WEF, 23" edition, 2017,
part 5220 C
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{(Ministry of Industry, Thai Industrial Standards Institute)
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(Scope of Accreditation for Testing)

atun 03 PENLVRILATUN 21 BIVAY W.A. 2566 feTui 17 nguniau WA, 2571
(Issue No.) (Valid from) (21 August B.E.2566 (2023) (Until) (17 May B.E.2571 (2028))

B A d i 4 d o
aounmnoslfiinns M ans Ouenaoiun  Oaasn Cadaud Ovaneaauin
{Laboratory status) {Permanent) {Site) (Temporary) (Mobile) (Multisite)

ananmIaday TENMTNAFIU FEnadau

(Field of Testing) (Parameter) (Test Method)

GRLRGMIS LG

(Environment field)

2. Wiy (ra) - Total Suspended Solids - Standard Methods for the
Wastewater} (Count) 5.0 meg/L to 10 000 me/L Examination of Water and

Wastewater, APHA, AWWA,
WEF, 23" edition, 2017,

part 2540 D
- Total Dissolved Solids - Standard Methods for the
10 mg/L to 10 000 mg/L Examination of Water and

Wastewater, APHA, AWWA,
WEF, 23 edition, 2017,

part 2540 C
3. 11 uazidide - pH - Standard Methods for the
(Water and Wastewater) 2.0to 10.0 Examination of Water and

Wastewater, APHA, AWWA,
WEF, 23" edition, 2017,
part 4500-H" B

f 4
|

w
o

NTEVTNANAMNTTLAN UL AT IURERA T gRAIMNTTN

(Ministry of Industry, Thai Industrial Standards. Institute}
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(5cope of Accreditation for Testing)

_ i

aduil 03 erlviwaTudl 21 Gamau ne. 2566 Befuil 17 woumeu we. 2571
(issue No.) (valid from) (21 August BE.2566 (2023)) (Untit) (17 May B.E.2571 (2028))
anrunisljuinng M ans Cuenaad  Odaesm Cindaui Cvaneaniui
(Laboratory status) {Permanent) (Site) (Ternporary) (Mobile} (Multisite)
ANUININAADY FIYNTNAADY Tonmaau
(Field of Testing) (Parameter) (Test Mathod)
aAdIndon
(Enviranment field)
3. 1:1:"1 Laazﬁ’}tﬁb (@) - Biochemical Oxygen Demand - Standard Methods for the
OiVater and Wasteiater) Courit) (BOD) 1,600 Examination of Water and
2 mg/L to 106880 me/L Wastewater, APHA, AWWA,
WEF, 23" edition, 2017,
part 5210 B and part 4500-O C
- Chromium Hexavalent (Cr*") - Standard Methods for the
0.10 mg/L to 100 me/L Examination of Water and
Wastewater, APHA, AWWA,
WEF, 23" edition, 2017,
part 3500-Cr B
- Sulfate (5S04%) - Standard Methods for the
5 me/L to 4-008-me/L Examination of Water and
0wy L~ 8,000 m L Wastewater, APHA, AWWA,
WEF, 23" edition, 2017,
part 4500- SO4* E f"' 1
\ W
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{Ministry of Industry, Thai Industrial Standards Institute)
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{(Scope of Accreditation for Testing) _
THAILAND

a4

03 oBNIARAUATUN 21 BaviAn W.A. 2566 S9IUN 17 Wewn1eY WA, 2571
(Issue No.) (Valid from) (21 August BE2566 (2023) (Unti) (17 May B.E.2571 (2028))

o a we o o = - <
anunvanjiins M os Ousnraaiun O Clwndoun Clvaneaniun
{Laboratory status) (Permanent) (Site) (Temporary) (Mobite) (Multisite)

A1U1ANTNAFEa FIENTNAADY Tenadau

(Field of Testing)

(Parameter) (Test Methad)

gnndsLIndau
(Environment field)

4. fy
{Soils)

- MEC-WI-43 based on
US EPA Method 3050 B
Revision 2: 1996 and
US EPA Method 6010 D
Revision 5: 2018 #

- Heavy Metals
e Chromium (Cr)
10 me/kg sample to
100 mg/kg sample
e Copper (Cu)

-
1

10 me/kg sample to

\

\ ."‘I!"fr
100 mg/kg sample

e Nickel (Ni)
10 meg/kg sample to
100 mg/ke sample
e Zinc (Zn)
10 me/ke sample to
100 mg/kg sample
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(Ministry of Industry, Thai Industrial Standards Institute)
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