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« Agisoft Metashape Professional Version 1.8.2 build 14127
« QGIS Desktop Version 3.16.0

3. JUADUNITANTUIIY

[
1Y

N13554InATallATeInUsenulngi 26201/15514 483 MaviuaIudin Aunsiasyng JTunou
AL luaLRal

} %4

3.1 afmyanvauagluiiunuifaudiuig 2 vy (To SRPO1 war SRPO3) Seindae

[V .Y

i3adudaanamnadion GNSS Tne3in1sseTawuuadn (Static) Ineld CORS Station veensuwHT
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1112722, 11:04 AM GMNSS Processing Report

GNSS Processing Report - Summary

Request Details

General User Details

Processed at: 2022-11-12 10:34.056

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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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

hitps:/fcors risd.mi.thisbo/UserfXposiCoordinateComputationReporl/93273
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111222, 11:04 AM

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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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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MQ: 1.047754685
Q11: 0.00000004
Q22: 0.00000005
Q33 0.00000266

M0O: 1,04775465
Q11: 0.00000012
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212 0.00000000
Q23 -0.00000000

Q12 -0.00000042
Q23 0.00000047
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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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Table of Contents

GMNSS Processing Report

GNSS Processing Report - Summary
1. Point Results
2. SRPO3
2.1. SRP03- 2022-11-01 10:26:15

2.1.1. DSNI - SRP03

2.1.2. LSN1 - SRPQ3

21.3. PNST - SRPO3

21.4. SICN - SRP03

2.1.5. TNST - SRP03

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

2/9




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
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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
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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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111222, 11:49 AM

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

| ]

200 m
Fig. 1. Camera locations and image overlap.

Number of images: 503 Camera stations: 503

Flying altitude: 163 m Tie points: 608,962

Ground resolution: 4.74 cm/pix Projections: 3,995,110

Coverage area: 0.926 km? Reprojection error: 1.05 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

TR

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

Test_Pro (8.38mm)
503 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 P1 P2

F | 349195 0.13 1.00 |0.17 | -0.16 | -0.43 | -0.23 | -0.12 | -0.21 | 0.45 | -0.56 | 0.12 | 0.05
Cx | 36.2515 0.01 1.00 | -0.03 | -0.07 | -0.03 | -0.03 | -0.03 | 0.07 | -0.09 | 0.82 | 0.04
Cy | 42.0033 0.0081 1.00 | 0.05 |0.03 |0.01 |0.04 |-0.08| 009 |0.00 | 061
Bl | 2.55414 0.031 1.00 | 0.09 | 0.0 |0.06 |-0.14 | 0.17 |-0.05 | -0.03
B2 | -1.25435 0.03 1.00 | 0.02 |0.06 |-0.11]0.14 |-0.02 | -0.01
K1 | -0.0286238 3.2e-05 1.00 | -0.92 |0.77 | -0.66 | -0.02 | -0.01
K2 | -0.18008 0.00015 1.00 |-0.96 | 0.90 |-0.02 | -0.00
K3 | 0.455991 0.00029 1.00 | -0.99 | 0.04 | 0.01
K4 | -0.271744 0.00019 1.00 |-0.06 | -0.02
P1 | 0.00232955 1le-06 1.00 | 0.05
P2 | 0.000368091 | 7.5=-07 1.00

Table 2. Calibration coefficients and correlation matrix.
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Camera Locations

@40m
@32m
O24m
O 16m
08m
o0m
9 -8m
@ -16m
@ -24m
@-32m
@ -40m

x 10

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)

1.40176

2.02068

30.1221

2.45929

30.2223

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

@6mm

©® 4.8mm
O 3.6mm
O 2.4mm
O L.2mm
© 0mm

0 -1.2mm
@ -2.4mm
@ -3.6nm
@ -4.8mm
@ -6mm

x 4000

® Control points T Check points

200 m

Fig. 4. GCP locations and error estimates.
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 (mm) | Y error (mm) | Z error (mm) | XY error (mm) | Total (mm)
9 5.07727 4.54934 3.75885 6.81727 7.78486

Table 4. Control points RMSE.
X - Easting, Y - Northing, Z - Altitude.
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Label | X error (mm) | Y error (mm) | Z error (mm) | Total (mm) | Image (pix)
6 -6.37773 (.782509 -4.65755 7.93602 0.604 (32)
4 9.94521 -5.16716 -1.6445 11.3275 0.453 (55)
2 -0.000525845 |8.94328 -0.999369 8.99895 0.451 (52)
11 -0.675587 3.648%4 4.73831 6.01853 0.356 (26)
17 3.62836 -2.22147 -1.51087 451471 0.368 (18)
L -6.07014 -0.128325 -5.25408 8.02922 0.690 (28)
18 -5.01128 3.7141 4.20506 7.52263 0.523 (31)
10 0.482863 -5.50081 -0.626493 5.55739 0.482 (26)
16 4.07575 -4.08098 5.55909 8.0384 0.543 (29)
Total | 5.07727 4.54934 3.75885 7.78486 0.505
Table 5. Control points.

X - Easting, Y - Northing, Z - Altitude.
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Digital Elevation Model

550 m

170 m

200 m

Fig. 5. Reconstructed digital elevation model.

Resolution: 9.48 cm/pix
Point density: 111 points/m?2
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Processing Parameters

General
Cameras
Algned cameras
Markers
Coordinate system
Rotation angles
Paoint Cloud
Ponts
RMS reprojection error
Max reprojection emor
Mean key point size
Font colors
Key paoints
Average tie point multiplicity
Alignment parameters
Accuracy
Generic preselection
Reference presalection
Key point imik
Key paint Imk per Mpx
Tle point Iimit
Exclude stationary tie ponts
Guded mage matching
Adaptive camera mode| fitting
Matching time
Matching memory usage
Alignment time
Alignment memory usage
Cate created
Software version
Fike size
Depth Maps
Count
Depth maps generation parameters
Qualty
Filtering mode
Max neighbors
Processhg time
Memory usage
Date created
Software version
File size
Dense Peint Cloud
Points
Font colors
Depth maps generation parameters
Qualty
Fittering mode
Max neighbors
Processing time

503

503

9

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

608,962 of 846,374
0.339138 {1.05441 pix)
4.57078 {80.6343 pix)
2.81849 pix

3 bands, uint8

Mo

6.9256%

High

Yes

Source

40,000

40,000

10,000

Yes

Yes

Yes

19 minutes 2 seconds
277 GB

23 minutes 1 seconds
878.17 MB
2023:12:22 05:13:15
1.8.4,14856

105.87 MB

503

High

Mikd

16

43 minutes 4 seconds
5.76 GB

2023:12:25% 01:48:52
1.8.4.14856

3.83GB

194,335,055
3 bands, uint8

High

Mild

16

43 minutes 4 seconds
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Memory usage
Dense cdoud generation parameters
Processing time
Memory usage
Cate created
Software version
File see
DEM
Size
Coordinate system
Reconstruction parameters
Source data
Interpoktion
Processing time
Memory usage
Cate created
Software version
File size
Orthomosalc
Size
Coordinate system
Cobrs
Reconstruction parameters
Blending mode
Surface
Enable hole filing
Enable ghosting fiker
Processing time
Memory usage
Date created
Software version
Flle size
System
Software name
Software version
05

5.76 GB

1 hours 25 minutes
11.29 GB
2023:12:25 03:14:48
1.8.4,14856

2.71GB

28,348 x 27,653
WGS 84/ UTM zone 47N {EPSG::32647)

Dense chud

Enabled

2 minutes 14 seconds
331.36 MB
2023:12:25 03:17:03
1.8.4.14856

443.77 MB

28,011 x 24,231
WGES 84/ UTM zone 47N {EPS5G::32647)
3 bands, uint8

Mosalc

DEM

Yes

No

19 minutes 32 seconds
1.94 GB

2023:12:25% 03:32:39
1.8.4.14856

11.12 GB

Agisoft Metashape Professional

L.5.4 buid 14856

Windows 64 bit

63.94 GB

Intek R} Core{TM) 2-9900K CPU @ 3.60GHz
GeFotre RTX 2060
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THAI PATTANA INSURANCE PUBLIC COMPANY LIMITED
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maansusInilaziuiy SCHEDULE
118155 misilsziuisnnudufinmangrinesieynaamauen (PUBLIC LIABILITY INSURANCE)
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1. ®ofenlasiufe  wSdn luila@in dida
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Address
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Caverage Territory Jurisdiction
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Data Provided by Customer

udun Tud IBUSIdesy pouBaLaUr D
MINE ENGINEERING CONSULTANT CO..LTD.

ANALYSIS REPORT

Customer Name  : fafudiusiia Auuiindgua lasanmuiisausimadaus Jsynmlingi 26201715514

Address : fUangade grnauuiion JawdaussalsTue Customer Code  : M670075
Sampling By : Sampling Tearn of Mine Engineering Consultant Co., Ltd. Sampling Date  : 28-31 March 2024
Sample Type - snmaluussenieialy (Ambiert) Sampling Method : High Volume Air Sampler
Station : wiheRindgneuwiss @iy Report No. : M670075-01

(UTM 47P 582306 E, 971689 N.)
Data Provided by Laboratory
Laboratory Code No. : M670075/1 Recelved Date  : 1 April 2024

Analytical Date : 1-11 April 2024

Model of Equipment : TISCH
Certified Date : 28 Novemnber 2023

Report Date

: 11 April 2024

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

. i Result Standard
Parameter Sampling Date Analytical Method
{mg/m?) {(rg/m?)
| 2829/0y2024 | USEPAMOCFR S0, AppendxB | 0022
Total Suspended Particulate (TSP) | 29-30/03/2024 | US.EPA 40 CFR 50, Appendix B 0.013 | 0.330
30-31/03/2024 US.EPA 40 CFR 50, Appendix B 0.025
28-29/03/2024 US.EPA 40 CFR 50, Appendix J 0.008
Particulate Matter (PM-10) | 29-30/03/2024 | US.EPA 4O CFR 30, AppendixJ | 0.004 04420
30-31/03/2024 US.EPA 40 CFR 50, Appendix J 0.010
Note: ¥ Usemmausnisunsaanondosiurennd athuil 24 (wa. 2547) Fas Aumsmsgrummunmemaluusssmelpaisly
Usrnglumfisangune 1@ 121 aoufiviv 104 2 Ussmd az TRt 9 Boew w.el. 2547
Total Suspended Particulate (TSP) : HuszaRILIIUBRETIN wan 24 Flue
Particulate Matter (PM-10) : fuavapsuuradnnia 10 lussou wds 24 3l
Reviewed signatory Approved signatory
Reported results refer to submitted samplels) onty. /2

Do not copy partial of this analysis report without official approval.

MEC-FM-45 Rev.06 03-04-2566
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usun Tud 1IBuUSITasY AousaIaur S0
MINE ENGINEERING CONSULTANT CO..LTD.

ANALYSIS REPORT

Data Provided by Customer

Customer Name
Address
Sampling By
Sample Type
Station

: Ffudandfn Auuiieiyna Tesmswiiassvadausd Yssmudngi 26201/15514

s fhuangsds Snnenuidn Savdaunsadsssui Customer Code  : M670075

: Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 28-31 March 2024

- gameluusseniaTilu (Ambient) Sampling Method : High VYolume Alr Sampler
: thudeusugslndidselasamamaimiels wii 1 tuuy Report No. : M670075-01

{UTM 47P 579977 E, 970448 N.)

Data Provided by Laboratory

Laboratory Code No. : M6T0075/2 Received Date  : 1 April 2024
Analytical Date 1 1-11 April 2024 Report Date : 11 April 2024
Model of Equipment : TISCH Model of Traceability : TE-5025A/2262
Certified Date : 28 November 2023 Expiration Date : 27 Novernber 2024
) Result Standard ©
Parameter Sampling Date Analytical Method 5 5
{me/m?) (rrg/m*)
| 28:29/03/2024 | USEPA 40 CFR30, AppendixB | 0029
Total Suspended Particulate (TSP) 29-30/03/2024 US.EPA 40 CFR 50, Appendix B 0.020 0.330
30-31/03/2029 US.EPA 40 CFR 50, Appendix B 0.025
28-29/03/2024 |  USEPAd0 CFR 50, Appendi) | 0010 |
Particutate Matter (PM-10) __29-30/03/2024 | USEPA40CFR50, Appendix) | 0010 | 0120
— 30-31/03/2024 US.EPA 40 CFR 50, Appendix J 0.009

Note: " ssmaaninssunsAswondeauvisand avufl 24 (wa. 2547) Fas fmumnasgugamrmenaluusseimalasdsly
Usemalurwfiosnguny 1@u 121 aeufiidy 104 < Ussma o ufl 9 Bonen wa. 2547
Total Suspended Particulate (TSP} : Auaso0auauaanIM \ady 24 Hilus
Particulate Matter (PM-10) : duazessvunnidnnd 10 luasew de 24 43l

Reviewed signatory Approved signatory

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 03-04-2366
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uBUN Tud IBUSIdEBY AOUBANCLNA TR0
MINE ENGINEERING CONSULTANT CO.LTD.

ANALYSIS REPORT

Data Provided by Customer
Custormer Name

: Shredfudausnin Auudiadoee Tasnmmilowsiadathy ussmulas?t 26201/15514

Address : vangsds Sunsuufisan dmiauasaiaTsausy Customer Code  : M670075

Sampling By : Sampling Team of Mine Engineering Consuitant Co., Ltd. Sampling Date  : 28-31 March 2024

Sample Type : anusiuashienan (Wind Speed) Sampling Method : Anemometer

Station s tudoustegsindifedlassnamadufiald wii 1 Uuue Report No. : M670075-01

(UTM 47P 579977 E, 970448 N.)

Data Provided by Laboratory

Laboratory Code No. : M6T0075/3 Received Date  : 1 April 2024

Analytical Date : 1-11 April 2024 Report Date : 11 April 2029

Result
Time 24-25 September 2023 25-26 September 2023 26-27 September 2023
Wind Speed Direction Wind Speed Direction Wind Speed Direction
(m/s) (m/s) {m/s)

11.00-12.00 2.1 E 1.0 ESE 0.7 N
12.00-13.00 1.8 E 0.5 E 1.1 E
13.00-14.00 2.6 ENE 1.0 ESE 1.6 E
14.00-15.00 3.0 ENE N/A N/A 1.4 SW
15.00-16.00 1.1 E 0.9 E N/AA, N/A
16.00-17.00 1.5 E 1.7 ESE 2.2 NNW
17.00-18.00 0.9 E 1.5 E N/A N/A
18.00-19.00 1.5 E 1.3 E 1.0 ESE
19.00-20.00 1.1 E N/A N/A N/A N/A
20.00-21.00 NAA N/A N/A N/A N/A N/A
21.00-22.00 20 NW N/A N/A N/A N/A
22.00-23.00 N/A N/A N/A N/A N/A N/A
23.00-00.00 N/A N/A N/A N/A N/A N/A
00.00-01.00 N/A N/A N/A N/A 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
03.00-04.00 N/A, N/A N/A N/A N/A NFA
04.00-05.00 N/A N/A N/A N/A N/A N/A
05.00-06.00 N/A N/A 1.0 NNW N/A NAA,
06.00-07.00 N/A N/A N/A N/A N/A N/A
07.00-08.00 N/A N/A N/A N/A N/A N/A
08.00-09.00 1.5 N N/A N/A N/A N/A
09.00-10.00 N/A N/A N/A N/A 1.6 S5W
10.00-11.00 0.6 SE 0.5 NNW N/A N/A

Note : N/A wwil awasy (Calm) fiddnd 0.4 m/s

Infer:  Tiemsaud@iulngiauiinda ; Hensiuesn

AuGsaudulug Siddnd 0.4 m/s
Reviewed signatory Approved signatory
Reported results refer to submitted sarnplels) only. 1/2

Da not copy partial of this analysis report without official approval.
MEC-FM-45 Rev.06 03-04-2566
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usSun Tud 1Bubidasy rousarauR S0
MINE ENGINEERING CONSULTANT CO.LTD.

ANALYSIS REPORT

Data Provided by Customer
Customer Name  : fhavfudndnin Buwsinioua lassnmsmiieadivadaUrs Yssnmidngi 26201/15514

Address : fuangata duneuuinn dandauaseisTus Customer Code  : M670075
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 28-31 March 2024
Sample Type  : Anudouasiianvau (Wind Speed) Sampling Method : Anemometer
Station : trudsurugdladidastasanemeinudidld wiil 1 Yuuu Report No. : M670075-01

{UTM 47P 579977 E, 970448 N.)

Data Provided by taboratory

Laboratory Code No. : M670075/3 Received Date  : 1 April 2024
Analytical Date 1 1-11 April 2024 Report Date : 11 April 2024
mﬁ%ﬂﬂﬁ - - :ﬁiﬁ’wm comET
“‘|2_?ﬁ

Stan Dele BOIIIL . 11RO
End Dale: 3/RNZ03 - 1150

TOTAL COUMT | CALK VDS

T BT
AVG SIHE SPEED:
050 mis
B A v e A e w2 ROHPAN Y HAME:
‘:\\‘.‘EST
MOCELER
WIND SPEED
imis)
1 P i ; se 12t pATh
g : et ] esa.msm VAR
NI o St ] ssaem
% 380-580
Z 2 150300
...................... R pa0-1m
Cabne 81, 11%
EsoUTH _____ PROJECTHO ©
Reviewed signatory Approved signatory
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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usuh Tud 1I5USITESY AOUBAIAUMR P10
MINE ENGINEERING CONSULTANT CO.,,LTD.

ANALYSIS REPORT

Data Provided by Customer
Customer Name  : avfududnin Auufiadnma Tnsanswiioudiladauns Usemiudngi 26201/15514

Address s fhuangadie dnnouuin fawiauasadssiuy Customer Code  : M670075

Sampling By : Sampling Tearn of Mine Engineering Consultant Co., Ltd. Sampling Date  : 28-31 March 2024
Sample Type : Jesuldea (Sound Level) Sampling Method : Sound Level Meter
Station : wihefvinggneuuen Al Report No. : M670075-01

(UTM 47P 582618 E, 971834 N.)

Data Provided by Laboratory

Laboratory Code No. : M6T0075/4 Received Date  : 1 April 2024
Analytical Date : 1-11 April 2024 Report Date : 11 April 2024
Model of Equipment : Scarlet Tech/ST-120 Model of Traceability : ST120C0669E
Reference of level {dB(A)): 94.0 dB/114.0 dB Calibrated Date : 7 July 2023
Measurement of Reading (dB(A)) : 3.96 dB/114.00 dB Certificate No : 20230323J139
Equivalent Sound Pressure Level (dB(A))
Tirme 28-29 March 2024 29-30 March 2024 30-31 March 2024
Leq 24 hrs. Lmax Leq 24 hrs. Lrniax Leq 24 hrs. Lemax
11.00-12.00 59.0 80.6 578 69.5 55.2 69.3
12.00-13.00 56.5 758 54.6 704 528 65.9
13.00-14.00 61.0 78.1 53.1 69.3 56.8 714
14.00-15.00 59.4 70.1 575 76.0 571 74.4
15.00-16.00 55.5 79.6 55.4 71.7 595 775
16.00-17.00 62.6 770 61.6 75.2 54.6 67.1
17.00-18.00 54.0 65.1 544 723 56.1 74.2
18.00-19.00 54.3 60.3 541 62.1 57.3 T&3
19.00-20.00 539 61.2 53.7 63.8 55.3 63.2
20.00-21.00 534 63.5 53.9 58.3 54.6 0.4
21.00-22.00 537 59.7 54.1 63.6 54.3 724
22.00-23.00 54.2 60.2 54.1 744 54.0 64.8
23.00-00.00 53.9 62.2 53.7 718 54.0 75.2
00.00-01.00 54.2 61.7 53.7 60.8 54.3 629
01.00-02.00 54.0 61.9 54.0 67.1 54.8 66.7
02.00-03.00 49.5 56.2 53.7 619 62.5 781
03.00-04.00 46.7 64.9 55.2 82.5 57.8 80.6
04.00-05.00 56.0 748 55.7 75.5 61.3 764
05.00-06.00 54.4 82.7 55.1 68.3 578 75.8
06.00-07.00 538 73.1 53.8 78.4 57.0 69.9
07.00-08.00 55.4 74.2 529 81.3 579 83.5
08.00-09.00 54.3 725 49.2 741 54.8 68.7
09.00-10.00 54.2 71.2 52.6 70.2 55.3 71.7
10.00-11.00 54.0 69.6 60.3 75.6 56.5 69.4
Average 24 hrs. 56.2 - 55.6 - 57.0 -
Maximum - 827 - 82.5 - 83.5
Standarg” 70.0 115.0 70.0 115.0 70.0 1150

. I | a _a 3 ar £
Note: " usemeppsnssunsfaiadouuend adufl 15 (wa, 2560-Gag fvunnesgsedudesdaoily

Reviewed signatory Approved signatory

Reported results refer to submitted sample(s) only. 1/2
Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev.06 (3-04-2566
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uduNn Tud 1IBUSITESD AOUBHIOUN Tria
MINE ENGINEERING CONSULTANT CO.LTD.

ANALYSIS REPORT

Data Provided by Customer
Customer Name  : sdududiin duwdiaigua Tnssnmauiiaausiada’ Ussvudngi 26201/15510

Address s fhwangslie gnneuuiidn SminuasisTsus Customer Code  : M6T0075

Sampling By : Sampling Tearn of Mine Engineering Consultant Co,, Ltd. Sampling Date  : 28-31 March 2024
Sample Type : 5eeuLden (Sound Level) Sampling Method : Sound Level Meter
Station : thudeusegilndiAedlasamsmasuiiald uyii 1 Thuuu  Report No, : M670075-01

(UTM 47P 579977 E, $70448 N}

Data Provided by Laboratory

Laboratory Code No. : M670075/5 Received Date  : 1 April 2024
Analytical Date : 1-11 April 2024 Report Date : 11 April 2024
Madel of Equipment ;: Scarlet Tech/ST-120 Model of Traceability : ST120C0669E
Reference of level (dB(A}): 94.0 dB/114.0 dB Calibrated Date : 7 July 2023
Measurerment of Reading (dB(A)} : 93.96 dB/114.00 dB Certificate No : 202303231139
Equivalent Sound Pressure Level {(dB(A))
Time 28-29 March 2024 29-30 March 2024 30-31 March 2024
Leq 24 hrs. Lmax Leqg 24 hrs. Lmax Leg 24 hrs. Lmax
10.00-11.0C 658 875 62.3 B7.8 61.8 8.1
11.00-12.00 58.4 87.3 634 858 585 86.8
12.00-13.00 56.3 79.3 56.6 76.5 56.8 737
13.00-14.00 62.5 83.3 59.7 90.2 56.8 78.6
14.00-15.00 64.0 86.6 618 83.3 60.0 g84.5
15.00-16.0G 61.0 80.9 63.3 87.1 66.6 86.4
16.00-17.00 63.2 878 63.4 84.8 61.8 86.3
17.00-18.0C 59.4 76.9 61.6 92.2 58.3 82.2
18.00-19.00 593 69.6 55.1 64.0 6d.1 824
19.00-20.00 59.9 753 55.2 66.0 63.4 73.1
20.00-21.00 58.6 68.9 566 §2.5 63.2 79.6
21.00-22.00 574 72.2 61.0 88.3 59.5 73.7
22.00-23.00 594 6.3 58.5 835 59.3 68.2
23.00-00.00 56.8 63.8 55.8 62.1 59.0 66.3
00.00-01.00 58.3 62.8 55.2 67.6 56.3 78.0
01.00-02.00 56.7 311 56.0 60.8 58.5 64.8
02.00-03.00 48.4 B83.1 56.3 61.1 62.4 B82.2
03.00-04.00 57.1 817 58.0 73.9 62.9 83.8
04.00-05.00 582 81.9 57.0 759 60.6 85.8
05.00-06.00 571 79.5 574 80.3 59.1 834
06.00-07.00 58.2 85.2 63.0 853 62.1 854
07.00-08.00 59.0 §3.0 64.6 87.0 60.4 87.1
08.00-09.00 62.9 £9.8 64.5 84.8 67.3 103.8
09.006-10.00 57.6 75.7 64.4 903 59.2 85.0
Average 24 hrs. 60.1 - 60.9 - 61.8 -
Maxirmurm - 89.8 - 92.2 - 1038
Standard” T0.0 1150 70.0 1150 70.0 115.0
Note: ¥ UsemaRmenssunsaaumdounvienid adudl 15 (.. 2540 Fes dvumnnsgrusyiudodneialy

Reviewed signatory Approved signatory

Reported results refer to submitted samplals) only. 2/2
Do nat 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 < sdfudiuddn dundiadgua Tassnsniisausadalns Usemudngii 26201/15514

Address : Auangeds Sunouue Smdnuesadsssusy Custommer Code  : M670075
Sampling By : Sampling Team of Mine Engineering Consultant Co,, Ltd. Sampling Date  : 28 March 2024
Sample Type s avwduazifiou (Vibration) Sampling Method : Vibration Reccrder
Station : gauulasUsenutng (UTM 47P 580012 E, 971390 N.) Report No. : M670075-01
Data Provided by Laboratory
Laboratory Code No. : M670075/6 Recelved Date  : 1 April 2024
Analytical Date : 1411 April 2024 Report Date 11 April 2024
Parameter Rasutt
TRANSVERSE VERTICAL LONGITUDINAL

Frequency {Hz) 9 8 9

Peak Particle Velocity {mm/sec) 1.009 1.151 1.702

Peak Displacement (mm) 0.020 0.019 0.027

Standard”

Peak Particle Velocity {mm/sec) 12.7 12.7 12,7

Peak Displacement (mm} 0.23 0.25 0.23
Note: U assmmnszvmiminenisrrutiuacdouindon L‘%m_ﬁmuﬂmmgﬂuﬂwﬂu'izﬁ‘utﬁUauasﬂﬂué"uaxLﬁaumnm‘iﬁ'lmﬁmﬁu

FialuTAsampuny @ 122 Aeuf 125 @ aviuil 29 Surau 2548
N/A& wanele Frequency < 1 Hz, Velocity <0.130 mm/sec ua Displacement < 8 mm
ansadamiios 16.30 u.

Reviewed signatory Approved signatory

Reported results refer to submitted sarnpleds} 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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Data Provided by Customer

Custormer Name
Address
Sampling By
Sample Type
Station

(UTM 47P 582306 E, 971689 N.)

Data Provided by Laboratory
Laboratory Code No. : M6TO075/7

usun Tud ISUBITeSO rousalaun Ao
MINE ENGINEERING CONSULTANT CO..LTD.

Customer Code
Sampling Date

Sampling Method :
Report No.

Received Date

ANALYSIS REPORT

: Frrfudsidn Auuiidyna Tassmswiiassitadaund Ussmutingd 26201/15514
: fuangeBe Snauufien daiauaseissiving
: Sampling Team of Mine Engineering Consultant Co., Ltd.
- o wdusgiitou (Vibration)

: wiheAvindgneukvisn ey

: M6700T5
: 28 March 20248

Vibration Recorder

: M670075-01

: 1 April 2024

Analytical Date : 1-11 April 2024 Report Date : 11 April 2024
Pararneter Besult
TRANSVERSE VERTICAL LONGITUDINAL

Frequency {Hz) N/A N/A N/A

Peak Particle Veloclty (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} - ® =

ar = 9 by "] o ar v -
Note: " Uszmdnssvsrminansossumnanasdusedon 1502 fmvumnasguauquivdudeuaseruduaniiousmmainniioaiu
= - . = o al 7
fspusedarmuune @ 122 noudi 125 9 ariufl 29 Sunau 2548

N/A el Frequency < 1 Hz, Velocity <0.130 mm/sec wag Displacement < G mm

naszdawmilay 16,30 u.

Raviewed signatory

Reported results refer to submitted sample(s) only.
Do not copy partial of this analysis report without officiat approval.
MEC-FM-45 Rev.06 03-04-2566

Approved signatory

2/2
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Data Provided by Customaer

Customer Name  : Fatfudusiin Auusindoma Tasnmsmilaausiviadans Jsemudnl 26201/15514
Address : fuangata Sunauuien dwmdauasaisssnsy
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date

Sample Type -1 (Water)

Data Provided by Laboratory

UEUn Tud 1ISudIdeso Aousasauri Thia
MINE ENGINEERING CONSULTANT CO..LTD.

Laboratory Code No. : M670075/8

Sample Appearance : widasla sznpudidmia lifindu

&

NSC-TISI-TIS 17025
Testing 0623

Sampling Method :
Station s hihRuUINTEUURAT (UTM 47P 578338 E, 970732 N.) Report No.

Received Date
Analytical Date

Customer Code

ANALYSIS
REPORT

: M670075

: 31 March 2024

Grab Sampling

: M670075-01

1 April 2024
1 1-11 April 2024

Report Date 1 11 April 2024
Parameters Units Analytical Methods ? Results Standard ?
pH @ 25 °C a Electrometric Method {4500-H* B) 7.1 5.0-9.0
Total Suspended Solids me/L Dried at 103-105 °C (2540 D) <5.0 -
Total Dissolved Solids meg/L Oried at 180 °C (2540 C) 132 -
Total Hardness meg/L as Cal0; | EDTA Titrimetric Method (2340 C) 13 -
Turbidity™ NTU Nephelometric Methad (2130 B) 1.2 -
Sutfate* mg/L Turbidimetric Method (4500- SO,” E) <5 -
Total Iron /L Digestion, Inductively Coupled Plasma ad )
Method {3030 F, 3120 B)
) Digestion, Inductively Coupled Plasma
Calcium™ me/L 3.66 -
Method (3030 F, 3120 B)
) Digestion, Inductively Coupled Plasma
Magnesium™ me/L 0.63 i

Method (3030 F, 3120 B)

Mote: Y Standard Methods for the Examination of Water and Wastewater. 23" ed. APHA, AWWA, WEF, 2017, )
2 YseraanenTsmeAaandosnd aduf 8 (. 2537) sonenueulumsesviydfRdaslumasinnaunndoesonuviend
%.7.2535 Fo1 Hmmaasgmaaaeluurdnifiony ffflumefitsun e 111 neult 16 1 ariufl 24 quaniud 2537

(Uszanil 3)

g . . o L o A
* TENTIVAAOUUBEUBNYDUUIENITIUIN I5O/EC 17025 ‘UBQWQQUQ‘UF&MT“@GQU

Reviewed signatory

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

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

Approved sighatory

1/4
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Data Provided by Customer

Customer Name  : tjudndia Auusisdnea Tasansmilowsiiadauts Jssmmudasil 26201/15514

uddh Tul Budidese Aousalour Thria
MINE ENGINEERING CONSULTANT CO..LTD.

A\

THAILAND

NSC-TISI-TIS 17025
Testing 0623

ANALYSIS
REPORT

Address : fuangada dnneuuian fmiauaTaosina Customer Code  : M670075
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 31 March 2024
Sample Type : 1?‘1 {Water) Sampling Method : Grab Sampling
Staticn . thinAuuSuairaaat (UTM 47P 580458 E, 969777 N) Report No. : M670075-01
Data Provided by Laboratory

Laboratory Code No. : M670075/9 Received Date  : 1 April 2024

Sample Appearance : la avnaufuimna luindu

Analytical Date

: 1-11 Aprit 2024

Report Date 1 11 April 2024
Parameters Units Analytical Methods ¥ Results Standard 2
pH @ 25 °C - Electrometric Method (@500-H* B} 73 5.0-9.0
Total Suspended Solids me/L Dried at 103-105 °C (254¢ D) «<5.0 -
Total Dissolved Solids me/L Dried at 180 °C (2540 C) 204 -
Total Hardness me/L as CaCO, | EDTA Titrimetric Method (2340 C) 63 -
Turbidity* NTU Nephelometric Method (2130 B) <1.0 -
Sulfate® me/L Turbidimetric Method (4500- SO E) <5 -
Tetall " Digestion, Inductively Coupled Plasma o.{0
otal Iron m ! -
Method (3030 F, 3120 B}
) Digestion, Inductively Coupled Plasma
Calcium® me/L 21.02 -
Method (3030 F, 3120 B)
) Digestion, Inductively Coupled Plasma
Magnesium™ me/L 245 -
Method (3030 F, 3120 B)

Note: ! Standard Methods for the Examination of Water and Wastewater. 23" ed, APHA, AWWA, WEF, 2017. ‘
2 JssmeanugnysunMsRainiomsiend alud 8 (na. 2537) senmuanilumsssviydRdaamasimnqunmdsundouuviend
WA.2535 (30¢ Mmuamesgauawiuird sy fRaflurwhsamuunn @ 111 seuil 16 3 avkuit 26 nuarius 2537

snamil 3)

* swnimageuiieguenteudiensiuses ISO/IEC 17025 vewisafiRnrimaasy

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

2/4



User
Rectangle

User
Rectangle

User
Rectangle


usEN Tud IBUSITEEY ROUBaIAUN Thra
MINE ENGINEERING CONSULTANT CO..LTD.

ANALYSIS
NSC—TI$I~T|5 17025 R E P O RT

Testing 0623

Data Provided by Customer
Customer Name  : Wiarfudiudidn duusiadaua Tasamsniiswuivadauns Ussnudngi 26201/15514

Address : MUBNTIB Snnsuuish Fiaunsaisssusy Customer Code  : M670075
Sampling By : Sampling Team of Mine Engineering Consultant Co,, Ltd. Sampling Date  : 31 March 2024
Sample Type 1 (Water) Sampling Method : Grab Sampling
Station  thinfuuinastuh (Sump} UShumlvidos Report No. : M670075-01

(UTM 47P 580153 E, 971487 N.)

Data Provided by Laboratory

Laboratory Code No. : M670075/10 Received Date  : 1 April 2024
Sample Appearance : - Analytical Date -
Report Date 1 11 April 2024
Parameters Units Analytical Methods ¥ Results Standard ?

pH @ 25 °C - Electrometric Method (4500-H* B) e 5.0-9.0
Total Suspended Solids mg/L Dried at 103-105 °C {2540 D) "’* -
Total Dissolved Solids mg/L Dried at 180 °C {2540 C) % -
Total Hardness mg/L as CaC0s | EDTA Titrimetric Methad (2340 C) i -
Turbidity* NTU Nephelometric Method (2130 B) =5 -
Sulfate® me/L Turbidimetric Method {4500- 504% E) * x

Digestion, Inductively Coupled Plasma -

Total i mig/L -
on ¢ Method (3030 F, 3120 B)

Digestion, Inductively Coupled Ptasma
Calcium® me/L f -
| Method (3030 F, 3120 B)

" - " Digestion, Inductively Coupled Plasma =
agnesium m =
E Method (3030 F, 3120 B)

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

2 JsrmAraEnTIIMsanadeuwiei atufl 8 A, 2537) penmumalunsssmiydAdudfunasinnaunmiindoudmi
W.9.2535 1504 ﬁm‘uﬂmn'ig'mﬂmn’lwﬁ’l'lmmeiaﬁvﬂﬁ‘aﬁu ffuflusefaaiunen i 111 meudl 16 ¢ asiudl 24 nuaniug 2537
sl 3) .

* miemsvedsuiioguanvoudismsiuses (SOAEC 17025 voskorUfjiRnmmeadey

e higusauiushasisld wWesmnbuk

Reviewed signatory Approved signatory

Reported results refer to submitted sample(s) only. 3/4
Do nat copy partial of this analysis report without official approval.
MEC-Fi-45 Rev.06 03-04-2566
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udun Tud 1IBUBItesD AoUBaIOUN Tria
MINE ENGIMEERING CONSULTANT CQ.LTD.

ANALYSIS
NSC-TISI-TIS | 1 ?0.25 R E P O RT

Testing 0623

Data Provided by Custorner
Customer Name : Wisjuaudiio Sunsinigua lassnsiuiewswadauts dsevudnsi 26201/15514

Address : uangads Sunauuiidh JmriauasaIsITus Customer Code  : M670075
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 31 March 2024
Sample Type :1h (Water) Sampling Method : Grab Sampling
Station s Uputmathueiudn (UTM 47P 579812 E, 969497 N) Report No. : M670075-01
Data Provided by Laboratory
Laboratory Code No. : M670075/11 Received Date  : 1 April 2024
Sample Appearance : la aznou Taifindu Analytical Date  : 1-11 April 2024
Report Date : 11 April 2024
Standard ?
Parameters Units Analytical Methods ¥ Results Appropriate | Maximum
Criteria Criteria
pH @ 25 °C # Electrometric Method (4500-H* B) 8.0 7.0-8.5 6.5-9.2
Total Suspendad Solids me/L Dried at 103-105 °C (2540 D) <50 - -
Total Dissotved Solids ma/L Dried at 180 °C (2540 C) 135 Nekmorg 1,200
than 600
Total Hardness me/L as CaCO5 | EDTA Titrirnetric Method (2340 C) 76 Not more 500
than 300
Turbidity® NTU Nephelometric Method {2130 B) <1.0 5 20
Sulfate mg/L Turbidimetric Method (4500- SO4” E} <5 T:atnmzcgg 250
Total Iron /L Dieestion, Inductively Coupled Plasma <0.01 Not more 1.0
Method {3030 F, 3120 B) than 0.5
Calcium® mo/L Digestion, Inductively Coupled Plasma 2513 ) i
Method (3020 F, 3120 B)
Magnesium® /L Digestion, Inductively Coupled Plasma ona ) i
Method (3030 F, 3120 B)

Note: * Standard Methads for the Examination of Water and Wastewater. 239 ed. APHA, AWWA, WEF, 2017.
2 Ysgmanssnnminensssnasasdaanden $os fuuamdnnasiuaznssmslumsinmsdmiumslesfufumesaguwas
msﬂaanulmiaaﬁm’maamﬁu&m . 2551 FfieflusioRaangune @ 125 pauflas 85 9 asiuil 21 woumen 2551
* 'mn1‘mﬂaawaguan‘vawwmﬁmm ISO/IEC 17025 vpsenlfjuAnmagey

Reviewed signatory Approved sighatory

Reported results refer to submitted samplels) only. 4/4
Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev.06 03-04-2566
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NAC Accredited colibration laboratory %,,/#/_//:\%“\\3;
JIRANATEL ASSOCIATES CO.L,LTD, 150/1EC 17025:2017 1;4”,”“‘\\\\\‘
ﬁﬁ;ﬂ%ﬁgﬁ NSC-TISI - TIS 17025
CALIBRATION 0367

Flow measurement labhoratory
Calibration services department.

CERTIFICATE OF CALIBRATION

Certificate No. : COF-017-66 Page 1 of 2 Pages

MEASUREMENT ITEM : Top Load Orifice Calibrotion procedure:

MANUFACTURER - TISCH The Orifice gas flow device was calibrated against

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

10 NUMBER . was used as a calibration guideline,

CONDITION AS-RECEIVED Used item Traceability:

CUSTOMER ) This certificate provides a tiraceability of the
measurement to recognized the national
standards, and to realization of the Internationol
systern of units {SI) through the NIMT {(Nationol
Metrology institute of Thailand) via Certificate

RECEIVED DATE 117 Nov 2023 number: MW-0063-23.

MEASUREMENT DATE : 24 Nov 2023

ISSUE DATE : 28 Nov 2023 Uncertainty of Measurement:

The reported uncertainty of measurement is based

on the standard uncertainty multiplied by a

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

Termnperature 123.0+3.0 [ : " .

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

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

CALIBRATION CONDITION:

Preconditioning : 24 hours at ambient conditions.

Measurement Condition : The average values during measurement are 24.6 "C and 60.8 %RH.

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

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

AC

'_ ITRAMATEL ASSOCIATES OO, LTH,

Calibrated by:

1 Mr. Sorawit Thachalad Approved signatory: ..
& Miss littraporn Lertsomphol
Calibration Department Manager
[ e = e e e e e e e e e e = e e R S e e e

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

JIRANATEE ASSOCIATES CO.,LTD.

Continuation of Certificate of Calibration Number COF-017-66

MEASUREMENT RESULTS:

Page 2 of 2 Pages

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

Table 1: The results of @ Standard calibration data

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

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

Slope (m): 2.02970

Intercept (b): -0.01132

Correfation coefficient (+): 0.99980

Uncertainty {i—2): 0015  m’/min

Table 2: The results of @ actual calibration data

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

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

Slope {m}: 1.27130

Intercept {b): -0.00709

Correlation coefficient (r): 0.99979

Uncertainty (% = 2); 0.015  m’/min

***gnd of Certificate of Calibration***

ot

*

- NAC

J

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

Certificate of Calibrator
for ST-120 Sound Calibrator

No. 20230323J139
Name of Product Sound Calibrator
Type ST-120
Serial Number ST120C0669E
Specification Class 1
Date 2023/07/07
Tested by
1. Outside : QK
2. Sound Pressure Level : 93.96 dB ; 114.00 dB
1000.24 Hz

3. Frequency :
4, Distortion :

Environment conditions :

Air temperature :
Relative humidity
Static pressure :

11 % ;1.2 %

20 °C
50 %
101.8 kPa
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Calibration Certificate

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

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

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

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

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

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

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

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

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

Calibrated By:

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

@
[

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

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

Number of Sections Asssembled Height

+ 3 Sections 33.25" (84.46 cm),

+ 2 Sections 22.25” (56.52 cm)

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

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

Package Contents
Microphone Stand Assembly Part No. 720A6001

Tools and Materials Required

+ Microphone Stand Assembly, Part No. 72046001,

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

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

» Rubber mallet, as required.

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

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

Installation

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

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

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

4, Install the microphone into the clip.

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

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

e

Q80-720006-000 Rev 01 - Product Specitcations are Subject to Change

Z Instantel

The World’s Most Trusted Vibration Monitors ' www.instantel.com



| Warranty

| Instantel's products are warranted against defects in materials and workmanship and shall perform in accordance
with published specifications for a period of ninety days. This warranty is void if the protective heat-shrink is removed

| from the cables. The company makes no warranty, expressed or implied of fitness for purpose, merchantability or |
| function of the products. Instantel does not represent that any product will prevent bodily injury or damage to i
[ property.

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

Instantel assumes no responsibility for damages of any description resulting from the operation or use of its
products. Since it is impossible to anticipate all of the conditions under which its products will be used, either by
themselves or in conjunction with other products, Instantel cannot accept responsibility for the results unless it has
| entered into a contract for services which clearly define such an extension of responsibility and liability. Instantel
retains the right to change specifications without notice.

9BO-720008-000 Rev 01 - Product Speciications are Subjaet bo Change

I I

[ ’ 2612 Xrark Corporation. Instantel, the Instantel logo, Blastmate, Blastware, onieyBlockaDecker

. J nsta nte & and Minimate amrggdegrksnosf%?aifey Befackns&aseecke?;g?nc., or its a%‘i-':‘atgss. ICRIPBICR ADRCRE
The World’s Most Trusted Vibration Monitors
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SCARLET| TECH

Certificate of Calibration
WL-21 Wireless Anemometer

Scarlet Tech Ltd. hrerby certifies that the WL-21 wireless anemometer listed below was thoroughly
calibrated, test and inspected following the standard calibration procedure (st-wl-21) and is
within manufacture’s specification at the time when the calibration is don

Client: Envir Service Co,, Ltd.
Serial: 2306DR00O0Y
Calibration Date: 2023/7/12
Calibration Expiry Date: 2024/7/11

The Result of Calibration

Velocity
Measured Actual Deviation Tolerance Result
Value {m/s) Value {m/s)
1.0 .0 0.0 0.9-11 Pass
1.9 20 0. 18-22 Pass
4.9 5, 0. §.7-5.3 Pass
7.0 7. .0 6.0-8.1 Pass
10.0 10.0 .0 9.5-10.5 Pass
19.6 20.0 0.4 19.0-21.0 Pass
Wind Direction
Measured Value Actual Deviation Tolerance Result
(m/s) Value {m/s)
48° 4T 1 42-48 Pass
135° 135° 0 132-138 Pass
226° 225° 1 222-228 Pass
NE” 315° 1 Nz-318 Pass
359 0° i 357-3 Pass
Inspeg.l_tion Room | Actual Value Deviation Tolerance Result
emp
22.2°C 225 03 21.5-23.5 Pass
Atmospheric Actuzl Value Deviatian Tolerance Result
Pressure
Inspection
1007 1005 2 1001-111% Pass

Environment Conditions :
Air temperature: 22 °C
Relative humidity,___ 55 %
Static pressure:___1022  kPa

Performed by: _
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CERTIFICATE OF CALIBRATION
FOR
NOMENCLATURE : ELECTRONIC BALANCE
MANUFACTURER 3 SARTORIUS
MODEL / TYPE : AZ214
SERIAL NO. : 28092281 MEC-LABO1]
CLID. NO. : 362101621
JOB CONTROL NO. C 230712075998
CUSTOMER
DATE OF RECEIVED : 12 July 2023 DATE OF ISSUED : 02 AllgllSt 2023

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

Calibrated By :

Calibration Engineer

Approved By :

Authorized Signatory
02 August 2023

This Calibration Certificate documents the traceability to national standards, which realize the units of measurement according to
the International System of Units ( SI)
Certificate No. Q23075998

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

NOMENCLATURE : ELECTRONIC BALANCE
MANUFACTURER : SARTORIUS
MODEL / TYPE : AZ7214
SERIAL NO. : 28092281[MEC-LABO1]
LOCATION SITE : LABORATORY
DATE OF CALIBRATION : 25 July 2023

ENVIRONMENT CONDITIONS :

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

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

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

REFERENCE STANDARD USED :

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

TRACEABILITY :

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

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

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

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

Certificate No. Q23075998

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

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

2. Error of indications [ After Adjustment ]

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

3. Repeatability of indications

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

200.0000 0.00006

Certificate No. Q23075998
F3-011-04/01-12 page 3 of 4
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4. Effect of eccentric application of a load on the indication

CALIBRATION DATA

m ANS! Wational Accraditation Board

WMy
SO,
= \___/ A
e ]

N

— /_--——--,_\
= ACCREDITED
Ny e
Gl AN
Lirly 1 CALIBRATION AND

DIMENSIONAL MEASUREMENT
ACDM-2814

3 1 4
[]
2 5
Display Value (g) Maximum Difference of
Nominal Test Value (g )
Position 1 | Position 2 | Position 3 | Position 4 | Position 5 Center Value (g)
50.0000 49.9999 49.9997 49.9999 50.0000 49.9997 0.0002
Note. The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 008 Page 41 of 54
This report is valid for the above stated instrument/s only.
### End of Certificate ###
Certificate No. Q23075998
F3-011-04/01-12 page 4 of 4
L
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CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE :  ELECTRONIC BALANCE
MANUFACTURER : METTLER TOLEDO
MODEL / TYPE : AB204-S
SERIAL NO. : 1123163290[MEC-LABO02]
CLID. NO. : 362101622
JOB CONTROL NO. : 230712075999
CUSTOMER
DATE OF RECEIVED : 12 July 2023 DATE OF ISSUED : 31 July 2023

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

Calibrated By :

Calibration Engineer

Approved By :

Authorized Signatory
31 July 2023

This Calibration Certificate documents the traceability to national standards, which realize the units of measurement according to
the International System of Units ( SI')
Certificate No. Q23075999

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

NOMENCLATURE : ELECTRONIC BALANCE
MANUFACTURER : METTLER TOLEDO
MODEL / TYPE : AB204-S
SERIAL NO. : 1123163290[MEC-LABO02]
LOCATION SITE : LABORATORY
DATE OF CALIBRATION : 25 July 2023

ENVIRONMENT CONDITIONS :

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

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

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

REFERENCE STANDARD USED :

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

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

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

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

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

Certificate No. Q23075999

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

CALIBRATION DATA
1. Error of indications [ Before Adjustment |
Nominal Test Value Conventional mass Display Value Error of Uncertainty
Coverage factor k&
(g) (g) (g) Balance (g ) + (mg)
10.0000 10.0000 9.9999 -0.0001 - -
20.0000 20.0000 19.9997 -0.0003 - -
50.0000 50.0000 49.9993 -0.0007 - -
100.0000 100.0000 99.9989 -0.0011 - -
200.0000 199.9997 199.9982 -0.0015 . -

2. Error of indications [ After Adjustment ]

Nominal Test Value Conventional mass Display Value Error of Uncertainty
Coverage factor k&
(g) (g) (g) Balance (g ) + (mg)
Unload 0.0000 0.0000 0.0000 0.03 2,28
0.0010 0.0010 0.0010 0.0000 0.06 2,00
0.0100 0.0100 0.0100 0.0000 0.06 2,00
0.1000 0.1000 0.1000 0.0000 0.06 2,00
1.0000 1.0000 1.0000 0.0000 0.07 2,00
5.0000 5.0000 5.0000 0.0000 0.07 2,00
10.0000 10.0000 10.0000 0.0000 0.07 2,00
50.0000 50.0000 50.0000 0.0000 0.08 2,00
100.0000 100.0000 100.0000 0.0000 0.12 2,00
150.0000 149.9999 149.9999 0.0000 0.24 2,00
200.0000 199.9997 199.9997 0.0000 0.24 2,00

3. Repeatability of indications

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

200.0000 0.00004

Certificate No. Q23075999

F3-011-04/01-12 page 3 of 4
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CALIBRATION DATA
4. 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 50.0000 50.0000 50.0000 0.0001

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

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

### End of Certificate ###

Certificate No. Q23075999
F3-011-04/01-12 page 4 of 4
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CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE : OVEN
MANUFACTURER :  MEMMERT

MODEL / TYPE : UF110

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

JOB CONTROL NO. : 230712076000

CUSTOMER

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

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

Calibrated By :

Calibration Engineer

Approved By :
Authorized Signatory
02 August 2023

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

the International System of Units ( SI )

Certificate No. Q23076000

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

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

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

REFERENCE STANDARD USED :

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

TRACEABILITY :

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

Certificate No. Q23065867, Due Date 22 June 2024.

UNCERTAINTY :

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

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

Certificate No. Q23076000

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

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

measuring oven.

CALIBRATION DATA
1. OVEN PERFORMANCE
DUC Measured Uniformity | Measured Stability Measured Overall
Setting ( °c ) Indicating ( °c ) ( °c ) ( °c ) Variation ( °c )
85.0 85.0 0.50 0.26 1.30
104.0 104.0 0.61 0.11 1.03
180.0 180.0 1.04 0.13 1.90
Certificate No. Q23076000
F3-011-04/01-12 page 3 of 4
=
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CALIBRATION DATA
2. TEMPERATURE DISTRIBUTION
DUC Measured Temperature ( °c )@Probe No.9 is Ref. Uncertainty Coverage
+(°0) factor k
Setting ( °c ) | Indicating ( °c 1 2 3 4 5 6 7 8 9
85.0 85.0 85.09 | 85.44 | 85.15| 85.34 [ 85.12 | 85.13 | 84.65 | 85.36 | 85.08 0.39 2,00
104.0 104.0 104.08[104.32(104.19{104.42(104.11]104.16]103.55]104.27| 104.08 0.45 2,00
180.0 180.0 180.34[181.19(180.60( 181.00{ 180.23[ 180.47| 179.46]181.10/180.21 0.49 2,00

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

The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 008 Page 48 of 54

l/m 43
o /] s
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This report is valid for the above stated instrument/s only.

### End of Certificate ###

Certificate No. Q23076000
F3-011-04/01-12 page 4 of 4
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CERTIFICATE OF CALIBRATION
FOR
NOMENCLATURE 9 pH METER
MANUFACTURER : EUTECH INSTRUMENTS
MODEL / TYPE g PH700
SERIAL NO. : 983068/93X218814/93X052911[MEC-LABO06]
CLID. NO. : 372200480
JOB CONTROL NO. : 230725081582
CUSTOMER
DATE OF RECEIVED : 25 July 2023 DATE OF ISSUED : 02 August 2023

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

Calibrated By :

Calibration Engineer

Approved By :

Authorized Signatory
02 August 2023
This Calibration Certificate documents the traceability to national standards, which realize the units of measurement according to

the International System of Units ( SI)

Certificate No. Q23081582

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

NOMENCLATURE :  pHMETER
MANUFACTURER . EUTECH INSTRUMENTS
MODEL / TYPE : PHT00
SERIAL NO. : 983068/93X218814/93X052911[MEC-LABOG]
LOCATION SITE :  LABORATORY
DATE OF CALIBRATION ~ : 25 July 2023

ENVIRONMENT CONDITIONS :

Temperature : 24°C to 25°C Relative Humidity : 48% to 52%

PROCEDURE USED :

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

as calibration guidelines. The calibration was performed by direct measurement with Certified Reference Material (CRM)
and comparison with Micro Calibration Bath, Precision Thermometer and IPRT

which maintained by the Calibration Laboratory Co., Ltd.

REFERENCE STANDARD USED :

1. pH Standard Solution, NIMT TRM CODE TRM-S-2002 , TRM CODE TRM-S-2003 , TRM CODE TRM-S-2007.
2. pH Standard Solution, Control Company Catalog Number 06-664-260,11754256, Lot Number CC757348.

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

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

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

Certificate No. Q23081582

F3-011-04/01-12 page 2 of 4
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TRACEABILITY :

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

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

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

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

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

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

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

Certificate No. Q22130793, Due Date 05 January 2024.

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

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

UNCERTAINTY :

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

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

Certificate No. Q23081582

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

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

2. TEMPERATURE RESULT [ THERMISTOR |

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

100 25.00 25.0 0.00 0.13

Note. Probe @ 4 mm
Materials : Metal Sheath.

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

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

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

### End of Certificate ###

Certificate No. Q23081582
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CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE t DIGITAL THERMOHYGRO METER
MANUFACTURER ; PRO'S KIT
MODEL / TYPE : NT-311
SERIAL NO., 1 100801173[MEC-LAB0S]
CLID. NO. - 231600882
JOB CONTROL NO. : 230717077714
CUSTOMER
DATE OF RECEIVED : 17 July 2023 DATE OF ISSUED : 20 July 2023

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

Calibrated By :
Calibration Engineer

Approved By :
Authorized Signatory
20 July 2023

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

International System of Units ( S1)

Certificate No, Q23077714
F3-011-04/01-12 page 1 of 3
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REPORT OF CALIBRATION
FOR
NOMENCLATURE i DIGITAL THERMOHYGRO METER
MANUFACTURER : PRO'S KIT
MODEL / TYPE £ NT-311
SERIAL NO. - 100801173[MEC-LAROS]
DATE OF CALIBRATION - 18 July 2023
ENVIRONMENT CONDITIONS :
Temperature : 23 + 2) °c Relative Humidity : {35 + 10) %RH

PROCEDURE USED :
This instrument was calibrated under procedure No, CLC-CPTH-11. The calibration was performed by using Chilled Mirror

Hygrometer and Temperature & Humidity Chamber which maintained by the Calibration Laboratory Co., Ltd.

REFERENCE STANDARD USED :

Chilled Mirror Hygrometer, Edgetech Model Dew Master 8/N. 36131.
Temperature & Humidity Chamber, PGC Model 9141-5114 8/N.0802282.

TRACEABILITY :
The measurements are traceable to International System of Units (SI) , through Thunder Scientific Corporation.

Certificate No. 21028, Due Date 09 December 2023.

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

Certificate No. Q23077714
F3-011-04/01-12 . page 2 of 3
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thhy f/T\\\‘N CALIBRATION AND
CI_C R DIMENSIONAL MEASUREMENT

Accredited ACDM-2814
ISO/IEC 17025

CONDITION OF CALIBRATION ITEM : GOOD
MEASUREMENT RESULTS : { X ) without adjustment ( ) adjustment
The table in the following gives the calibration results and associated measurement uncertainties of the

measuring digital thermohygro meter.

CALIBRATION DATA
1. CORRECTION OF TEMPERATURE
Test point Actual Temperature DUC Reading Correction Uncertainty
(°c) (°c) (°c) (°c) +(°c)
250 25.01 249 +0.11 0.27

2. CORRECTION OF HUMIDITY

STD Temperature STD Reading DUC Reading Cotrection Uncertainty
(°¢) (%RH) (%RH) { %RH ) T (%RH)
25 500 47 +3.0 0.8

Note. The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 008 Page 49 of 54

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

## End of Certilicate #5

Certificate No. Q23077714
F3-011-04/01-12

@clccalibration
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Certificate No. C07240005

Calibration Certificate

Equipment: SPECTROPHOTOMETER
Model: 723C Job No.: KSMT2300974
Serial No.(or 1D): 2C41301043 (MEC-LAB11) Received Date: 12 January 2024
Manufacturer: KWF Issued Date: 13 January 2024
Condition: In Condition Page: 1of 3

Customer

Calibration Place

Calibration Date

This certificate is issued the unils of
13 January 2024 measurement according to the International
System of Units (SI). It provides traceability
of measurement to international or national

Environment Condition standard or other recognized national
standard laboratories,

Temperature: 23 °C t 2 °C The measurement uncertainty stated is

fa the expanded uncertainty which is obtained

Humidity: 50 %RH £ 15 %RH from the standard uncertainty mulliplied 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
Expression of Uncertainty in Measurement

In-house method, WI07, based on ASTM E 275-08 and UMD, 4
ASTM E 387-04 These results may be affected by
devlations from specified conditions. The
Tl'aceabﬂlty results relate only to the items tested,

calibrated or sampled. The report shall not
This certificate is traceable to the CRM maintained by National Institute be reproduced except in full  without

of Standards and Technology (NIST) through Starna Scientific Limited, 2PProval of SCIMET Co., Ltd.

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

>§Iﬁlﬂ

SCIMET €O . LTD
wivn mwedion dwla

Person in charge Authorized signatory

FCO7-03: 30 MAY 2023
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aGIMET

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

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

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

0.0000 0.000 0.0000 0.0045

0.2373 0.237 0.0003 0.0045

420 nm 0.5617 0.563 -0.0013 0.0045
0.7392 0.738 0.0012 0.0045

1.0650 1.057 -0.0020 0.0045

0.0000 0.000 0.0000 0.0045

0.2335 0.234 -0.0005 0.0045

440 nm 0.5513 0.553 -0.0017 0.0045
0.7230 0.722 0.0010 0.0045

1.0324 1.035 -0.0028 0.0045

0.0000 0.000 0.0000 0.0045

0.2126 0.213 -0.0004 0.0045

485 nm 0.5036 0.506 -0.0024 0.0045
0.6735 0.673 0.0005 0.0000

0.9815 0.564 -0.0025 0.0045

0.0000 0.000 0.0000 0.0045

0.2201 0.220 0.0001 0.0045

546.1 nm 0.5176 0.519 -0.0014 0.0045
0.6930 0.692 0.0010 0.0045

0.9908 0.991 -0.0002 0.0045

0.0000 0.000 0.0000 0.0045

0.2443 0.244 0.0003 0.0045

590 nm 0.5530 0.554 -0.0010 0.0045
0.7196 0.718 0.0016 0.0045

1.0301 1.029 0.0011 0.0045

0.0000 0.000 0.0000 0.0045

0.2646 0.264 0.0006 0.0045

635 nm 0.5370 0.538 -0.0010 0.0045
0.6862 0.685 0.0012 0.0045

0.9822 0.982 0.0002 0.0045

The End of Certificate

FC07-03: 30 MAY 2023
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Statements of conformity:

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

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

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

Tolerance and Decision rules:

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

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

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

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

>§ﬁMH

SCINEY €0 .LTD

widn vwwdiun difo

Authorized signatory

FCO07-03: 30 MAY 2023
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Refer to Certificate No.:  C07240005 Page: 2 of 3

Without Adjustment
Wavelength Accuracy (nm), The spectral bandwidth of Std &t 4 nm and UUC at4 nm
Unit Under Calibration Correction Guard Band (w)  Tolerance (1) Conformity

417.9 -0.23 0.14 1.0 Pass
440.9 -0.16 0.14 1.0 Pass
448.6 0.39 0.14 1.0 Pass
472.3 -0.08 0.14 1.0 Pass
513.7 0.00 0.14 1.0 Pass
537.5 -0.01 0.14 1.0 Pass
§574.6 0.00 0.14 1.0 Pass
641.9 -0.14 0.14 1.0 Pass
634.8 -0.17 0.14 1.0 Pass
7404 -0.13 0.14 1.0 Pass
748.5 -0.22 0.14 1.0 Pass
807.4 -0.24 0.14 1.0 Pass
879.9 -0.20 0.14 1.0 Pass

FCO7-03: 30 MAY 2023


User
Rectangle


oGIMET

Refer to Certificate No.:  C07240005 Page: 3 of 3
Without Adjustment
Photometric Accuracy (Absorbance)
Wavelength  Unit Under Calibration Correction Guard Band (w) Tolerance (#) = Conformity

0.000 0.0000 0.0045 0.010 Pass

0.237 0.0003 0.0045 0.010 Pass

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

1.057 -0.0020 0.0045 0.010 Pass

0.000 0.0000 0.0045 0.010 Pass

0.234 -0.0005 0.0045 0.010 Pass

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

1.035 -0.0026 0.0045 0.010 Pass

0.000 0.0000 0.0045 0.010 Pass

0.213 -0.0004 0.0045 0.010 Pass

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

0.964 -0.0025 0.0045 0.010 Pass

0.000 0.0000 0.0045 0.010 Pass

0.220 0.0001 0.0045 0.010 Pass

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

0.091 -0.0002 0.0045 0.010 Pass

0.000 0.0000 0.0045 0.010 Pass

0.244 0.0003 0.0045 0.010 Pass

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

1.029 0.0011 0.0045 0.010 Pass

0.000 0.0000 0.0045 0.010 Pass

0.264 0.0006 0.0045 0.010 Pass

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

0.982 0.0002 0.0045 0.010 Pass

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

The End of Statements of Conformity

FC07-03: 30 MAY 2023
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Wnsrdaudnmiaio Spectrophotometer
wafilusu: KSMT2300974

wilandasiia: SPECTROPHOTOMETER su: 723C wtiaaaiae: 2641301043

maxday (5u) f5I9FaY (W)

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

1 1. AnudNysauAia O

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

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

m g 4. Uunm (Keypad) o 0

O 5. wvua (Display, Screen Contrast) 0

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

| 10.  gaviavanudhagn (Carousel Module) O

anfay/aauuaii

Service Engineer
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PerkinEimer’
For the Better

Avio200
Preventive Maintenance Report

Company Name: Mine Engineering Consultance CO., Ltd.
Instrument Location: 2/115 Rangsit-Nakhon Nayok Rd.,
Thanyaburi District, Pathum Thani.

Instrument Serial No.: 079518071903

Date: 7-Feb-2024



ICP-OES/Avio200 Preventive Maintenance (PM)

Company Name: Mine Engineering Consultance CO., Ltd.
fddress . 2/115 Rangsit-Nakhon Nayok Rd., Thanyaburi District, Pathum Thani.
(Instrument Location):
Serial Number: 079518071903 PM Number: lof2
Customer Name
. . K. Onanong Telephone Number: | 080 728 2906
(if applicable):
Service Engineer K. Chayanan Service Order WO-02622126
Name: Number:
Date PM Performed: 7-Feb-2024 Next PM Due Date: 7-Aug-2024
(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 e o
Y PerkinElmer

Scope

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

The customer should save their method before the PM begins.

General Instructions:

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

Copyright Information

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

Trademarks

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

Except as specifically set forth in its terms and conditions of sale, 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




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 Not Applicable

Additional Reagents and Standards Required for PM

i Nl:lmber Description Quantity Batch/Lot # | Expiration Date:
(if applicable) (MM/YY)
Multi-Element Standard
N0691579 (N069-1579 diluted 10X) 1 7-263MFX1 Apr-2024
Instrument Calibration-4
N9300221 (N9300221 diluted 100X) 1 59-091CRY1 Jun-2024

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: [1Yes ONo
If yes, list components replaced:
Inspect all tubing for signs of cracking or leaking and replace as necessary.
Tubing Replaced: CIYes HINo
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)

Page 3 of 6




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: OYes [INo
Radial Window Replaced: OYes [INo

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 0.016 Passed

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




5.2 Precision:

Test for reproducibility of a set of measurement.

Parameter Specification Test Result Pass/Fail
Zn 213.856 %RSD <1 % 042 Passed
Mg 280.856 %RSD <1 % 0.44 Passed
Mg 285.207 %RSD <1 % 031 Passed
Ba 455.403 %RSD <1 % 0.15 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 6106.1 611129.2
Mn 257.610 Axial 1,000 ppb 11933.8 1462849.7
Mn 257.610 IB*Conc. IS-1B BEC Spec Pass/Fail
Radial 6106100 605023.1 10.09 <30 PPB Passed
Axial 11933800 1450915.9 8.22 <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:

Authorized PerkinFImer Renresentative: Date:
7-Feb-2024
(DD-MMM-YYYY)
Authorized Customer Representative: Date:
7-Feb-2024
(DD-MMM-YYYY)

ICP-OES/Avio200 Preventive Maintenance (PM) Page 6 of 6
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1 Arsenic Digestion, Inductively Coupled Plasma Method
2 Barium Digestion, Inductively Coupled Plasma Method
! Biochemical Oxygen Demand | 5-Day BOD Test, Azide Modification Method
a Cadmium Digestion, Inductively Coupled Plasma Method
5 Chemical Oxygen Demand Closed Reflux, Titrimetric Method
6 Chromium (lIf) Digestion, Inductively Coupled Plasma Method;
Colorimetric Method; Calculation Method
7 Chromium (V1) Colorimetric Method
Copper Digestion, Inductively Coupled Plasma Method
Free Chlorine lodometric Method
10 Lead Digestion, Inductively Coupled Plasma Method
11 Manganese Digestion, Inductively Coupled Plasma Method
12 Nickel Digestion, Inductively Coupled Plasma Method
13 Oil & Grease Liquid-Liquid, Partition-Gravimetric Method
14 pH Electrometric Method
15 Selenium Digestion, Inductively Coupled Plasma Method
16 Sulfide lodometric Method
17 Temperature Laboratory and Field Methods
18 Total Dissolved Solids Dried at 180 °C
19 Total Suspended Solids Dried at 103-105 °C
20 Zinc Digestion, Inductively Coupled Plasma Method
LNE5S1989

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

2) Distillation, Direct Photometric Method®!

174
uldau d1uqu 18 38N13

Sl druaiy AT

1 Antimony Digestion, Inductively Coupled Plasma Method™

2 Arsenic Digestion, inductively Coupled Plasma Method!™

3 Barium Digestion, Inductively Coupled Plasma Method!

i Beryllium Digestion, Inductively Coupled Plasma Method!!

5 Cadmium Digestion, Inductively Coupled Plasma Method™

6 Chromium Digestion, Inductively Coupled Plasma Method!!

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

8 Chromium (V) Colorimetric Method™

9 Cyanide Distillation, Colorimetric Method™

10 | Lead Digestion, Inductively Coupled Plasma Method™

11 | Manganese Digestion, Inductively Coupled Plasma Method™

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

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

14 |pH Flectrometric Method®™

15 | Selenium Digestion, Inductively Coupled Plasma Method™

16 | Silver Digestion, Inductively Coupled Plasma Method!!

17 | Vanadium Digestion, Inductively Coupled Plasma Method!!

18 Zinc

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

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

Plasma Method!:47

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

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

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

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

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

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

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

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

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

L=

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

5 Cadmium...




AuR fTuaiy FEhased

5 Cadmium Digestion, inductively Coupled Plasma Method®!

6 Chromium Digestion, Inductively Coupled Plasma Method®"

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

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

9 | Lead Digestion, Inductively Coupled Plasma Method®"

10 | Manganese Digestion, Inductively Coupled Plasma Method”

11 | Nickel Digestion, Inductively Coupled Plasma Methiod®”

12 | Selenium Digestion, Inductively Coupled Plasma Method®”

13 | Silver Digestion, Inductively Coupled Plasma Method>”

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

15 Zinc Digestion, Inductively Coupled Pt%srn:(‘\’:z'ﬂ I\Te’_chod[i?]

1na158148¢
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1. NITNTNPAAINNITU. ﬂﬁﬁﬂ‘]ﬂﬂi:ﬁ’li‘lﬂﬂﬁ‘lﬂﬁﬁﬂ'ﬁu, W.A. 2548. 1594 ﬂ‘]'iﬂ"l"ﬂﬂﬂ\'lﬂ{]ﬂﬁ‘ﬁiﬂ

Faniilall fudn svRnnnyiunen. 25 unseu 2549, il 123 aeufive 1.,

2. anmiAmnrsudwindouniussinalne. gliediasisiinde. fudadei 4. njannn:

FouwiNIIRuN, 2547.
3. APHA, AWWA, WEF. Sta;1dard Methods for the Examination of Water and
Wastewater. 23" ed, Washington, DC: APHA, 2017. _
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 3050B, 1996,
6. United States Environmental Protection Agency. Test Methods for Evaluation Sotid
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...




- -
8. United States Environmental Protection Agency. Test Methods for Evaluation Solid

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

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

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

10. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Seoil and Waste pH. SW-846 Method 9045D, 2004.: :
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WU NUY/aua s
Form NSC/TIS| 2

Tufuseaatil 22180164
(Certificate No.) ~ 77

Tusus99sZUUY

(Certificate of Accreditation)

21Ag81UNAnNANNTUNTEIIYUYYANMSHIATINUMIYIA WA, beEo
(By Virtue of National Standardization Act B.E. 2551 (2008))

s = o e
Lﬂ%ﬁﬁﬂﬂi‘s‘hﬂﬂﬁﬁuﬂﬂm‘@’mwﬂﬂﬂm%@]ﬂﬁﬂﬂﬂﬁ‘m

(Secretary-General, Thai Industrial Standards Institute)

af o ﬂl’ y
antususasavuiliv
(Issues this certificate to)
wesUfjuiinvadeuuiun luu Wuiidess roudaunun dain
(Testing laboratory, Mine Encineering Consultant Co. Ltd)

&t <l
ANBELAUN

(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 laborateries)

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
(lssue date : 2 May B.E. 2565 (2022))

sesavismsdinenasgundnfusigramnssy
UfUATITnsunu
wyiBnsdnihamunasgukanusigaa N
\\\\ i'?'
ol = P

iy

el st 8 T e S
nsensgRamnssy dinsanasgrdnfumngaamnssy A
(Ministry of Industry Thailand, Thal Industrial Standards Institute) ’fﬁxh. Lo\ !
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sgazideasvnazveudgluiusasiasufiing

(Scope of Accreditation for Testing)

YoreaUfuRn1g U3em Tl 1Budillede peudausud 411n
(Laboratory Name) (Mine Engineering Consultant Co., Ltd.)
RUNYLAVATSUTOIN
(Accreditation No.)
atul 03 ponlfauaTuN 21 FmAu w.A. 2566 DYTUN 17 wawniAu w.A. 2571
(Issue No.) (Valid from) (21 August B.E.2566 (2023)) (Until) (17 May B.E.2571 (2028))
anunmvesufuiinig M a1s Ouwenaaun  Otesna Owndeun Ovaneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
@1971N1IVIAdaUy F1YATNAFDU Wnedeu
(Field of Testing) (Parameter) (Test Method)
ANUEIINR DY
(Environment field)
1 ﬁq - Heavy Metals - Standard Methods for the
(Water) e Cadmium (Cd) Examination of Water and

0.01 mg/L to 5 mg/L
e Chromium (Cr)

0.01 mg/L to 5 mg/L
e Copper (Cu)

0.10 mg/L to 5 mg/L
e Iron (Fe)

0.01 mg/L to 5 mg/L
e Lead (Pb)

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

0.10 mg/L to 5 mg/L
e Nickel (Ni)

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

0.10 mg/L to 5 mg/L

Wastewater, APHA, AWWA,
WEF, 23 edition, 2017,
part 3120 B, and part 3030 F

()

N3ENTNONAVNTTUAUNNUIATI RGNS TTgRaIn T
(Ministry of Industry, Thai Industrial Standards Institute)

Wi 1/6
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(Scope of Accreditation for Testing)

auuNn 03

(Issue No.) (Valid from)

DONLVAILATUN 21 FINAU W.A. 2566

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

DYTUN 17 wawn1Au w.A. 2571
(Unti) (17 May B.E.2571 (2028))

anunmvesufuiinig M a1is Ouwenaoun  Otesna Owndeun Ovaneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
d1U71N1INAEU 1YN1INAFIU %%‘Vlﬂa@‘U
(Field of Testing) (Parameter) (Test Method)
AVNAINADY
(Environment field)
1. 41 (519) - Total Suspended Solids - Standard Methods for the

(Water) (Count.)

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 mg/L

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

Examination of Water and
Wastewater, APHA, AWWA,
WEF, 23" edition, 2017,
part 2540 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, 23" edition, 2017,

part 2340 C O/

N3ENTNONAVNTTUAUNNUIATI RGNS TTgRaIn T
(Ministry of Industry, Thai Industrial Standards Institute)
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(Scope of Accreditation for Testing)

atunl 03 ponlifauaTuN 21 FAu w.A. 2566 DYTUN 17 wawn1Au w.A. 2571
(Issue No.) (21 August B.E.2566 (2023)) (Until) (17 May B.E.2571 (2028))
anuN NiBaUusng Ouwenaoun  Otesna Owndeun Ovaneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
d1U7N1INEU IYNIINPNFIU Fvegau
(Field of Testing) (Parameter) (Test Method)
AAIInNADY
(Environment field)
> Sz - Heavy Metals - Standard Methods for the
(Wastewater) e Cadmium (Cd) Examination of Water and

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

0.01 mg/L to 10 mg/L
e Copper (Cu)

0.10 mg/L to 10 mg/L
e Lead (Pb)

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

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

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

0.10 mg/L to 10 mg/L

- Chemical Oxygen Demand (COD)
40 meg/L to 4 000 me/L

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

()

N3ENTNONAVNTTUAUNNUIATI RGNS TTgRaIn T
(Ministry of Industry, Thai Industrial Standards Institute)
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(Scope of Accreditation for Testing)

atunl 03 ponlifauaTuN 21 FAu w.A. 2566 DYTUN 17 wawn1Au w.A. 2571
(Issue No.) (Valid from) (21 August B.E.2566 (2023)) (Until) (17 May B.E.2571 (2028))
anunmvesufuiinig M a1is Ouwenaoun  Otesna Owndeun Ovaneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
d1U7N1INEU IYNIINPNFIU SJ%‘VIG]E‘WU
(Field of Testing) (Parameter) (Test Method)
AUNALINRDY
(Environment field)
2. Unde (9) - Total Suspended Solids - Standard Methods for the
(Wastewater) (Count.) 5.0 mg/L to 10 000 mg/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 me/L Examination of Water and

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

part 2540 C
3. U1 wazidy - pH - Standard Methods for the
(Water and Wastewater) 2.0 to 10.0 Examination of Water and

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

part 4500-H" BO/

N3ENTNONAVNTTUAUNNUIATI RGNS TTgRaIn T
(Ministry of Industry, Thai Industrial Standards Institute)
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(Scope of Accreditation for Testing)

atunl 03 ponlifauaTuN 21 FAu w.A. 2566 DYTUN 17 wawn1Au w.A. 2571
(Issue No.) (Valid from) (21 August B.E.2566 (2023)) (Until) (17 May B.E.2571 (2028))
anunmvesufuiinig M a1is Ouwenaoun  Otesna Owndeun Ovaneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
d1U7N1INEU IYNIINPNFIU SJ%VIG]?‘@U
(Field of Testing) (Parameter) (Test Method)
AAIInNADY
(Environment field)
3. U1 waziudy (sie) - Biochemical Oxygen Demand - Standard Methods for the
(Water and Wastewater) (Count) (BOD) Examination of Water and
2 mg/L to 10 0000 mg/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 mg/L Examination of Water and
Wastewater, APHA, AWWA,
WEF, 23" edition, 2017,
part 3500-Cr B
- Sulfate (S04%) - Standard Methods for the
5 meg/L to 4 000 me/L Examination of Water and
Wastewater, APHA, AWWA,
WEF, 23" edition, 2017,

part 4500- SO4* E O/

N3ENTNONAVNTTUAUNNUIATI RGNS TTgRaIn T
(Ministry of Industry, Thai Industrial Standards Institute)
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(Scope of Accreditation for Testing)

atunl 03 ponlifauaTuN 21 FAu w.A. 2566 DYTUN 17 wawn1Au w.A. 2571
(Issue No.) (Valid from) (21 August B.E.2566 (2023)) (Until) (17 May B.E.2571 (2028))
anunmvesufuiinig M a1is Ouwenaoun  Otesna Owndeun Ovaneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GREKMIRANPY 251041 YNIINAEDU Fvegau
(Field of Testing) (Parameter) (Test Method)
avdwIndou
(Environment field)
4. fiy - Heavy Metals - MEC-WI-43 based on
(oits) e Chromium (Cr) US EPA Method 3050 B
10 mg/kg sample to Revision 2: 1996 and
100 mg/kg sample US EPA Method 6010 D
e Copper (Cu) Revision 5: 2018

10 mg/kg sample to Q/

100 mg/kg sample
e Nickel (Ni)

10 mg/kg sample to

100 mg/kg sample
e Zinc (Zn)

10 mg/kg sample to

100 mg/kg sample

N3ENTNONAVNTTUAUNNUIATI RGNS TTgRaIn T
(Ministry of Industry, Thai Industrial Standards Institute)
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