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2.5 ponfameinalie (Desktop Computer)
2.6 woiwwad Tevei
« DH Mobile Version 2.3.0

« Agisoft Metashape Professional Version 1.8.2 build 14127
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*» QGIS Desktop Version 3.16.0
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ymsuarRusling 98 DSNI, LSN1, PNST, SICN uaw TNST dqo‘?ea;gmmn vy SRPO1 Uay SRPO3
Usenn 50, 80, 55, 30 uag 41 Ailawuns nuaiy 21ntuUsEanana online #78 https://gnss-
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WG S84 Ellip.
Point-ID Solution Type Ovccupations / Baselines WGS84 Latitude WGSS4 Longitude Height [m] SO Latitude SD Longitude SD Height
SRPO1 PhaseFixed 25 8°47'24.3951"N 99" 43'54.4036°E 391.8801m 00003m  0.0003m 0.0021 m

HI = 1,347 m, Ellip. Height = 380 5431 m
Point-iD Solution Type Occupations / Baselines WGS84 Cartesian X WGS84 Cartesian Y WG S84 CartesianZ 80 X soY sDZ

SRPO1 Phase Fixed 25 -1085621.0160m  6213387.4745m  088287.3057 m 0.0006m 0.0021m 0.0005m
Target Coordinate System
Name: UTM47N_WGSB4_TGM2017
Blipsoid: WGS 1084
Projection Type: UniversalTransverseMercator
Geaid Model: RTSD TGM2017 by GIS
CSCS Model: y
Ellip. Height
PointdD Coordinate System Easting Northing Ortho. Height  SD Easting SDNorthing  SD Height
SRPO1  UTM47N_WGSS4_TGM2017 5804806494 m  0717259680m - 00003m  00003m 0.0021m
4132094 m

HI = 1.347 m, Ortho. Height = 411.9524 m

hitps:/icors rtsd.mi.thisbe/User/Xpos/CoordinateComputationReport/83273 410
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2.1. SRPO1 - 2022-11-01 10:18:48

Point Occupation Results

Marker Name: SRPO1
Receiver Type / SN PANTA| PRBL2MOB / PMB84060101
Antenna Type / SN. GN-GGBOT10 NONE / 1806011373
Occupation Start. 2022-11-01 10:18:48
Oocupation End: 2022-11-01 15:34:48
Averaged Point Summary: SRPO1
WWeighted Average: Yes
WOSH Lt 8" 47'24.3072'N 80 Latiude; 0.0137 m
WG 584 Longltude: 00" 42' B4 40TV E 80 Longltude; 0.0031 m
WG S84 Ellip.Helght 381.8260 m S0 Height: 0.0186m
s ~1085621.1127 m 80X 0.0044 m
e artesian \'i 82133873852 m 8DY: 00182 m
4 Cartesian Z: OBB2AT 3804 m 502 0.0130m
Eaeing: 580480.7658 m S0 Easting: 0.0137 m
Nohing: 971726.0333 m 50 Nerthing: 0.0031m
Ellip. Helght: . 80 Helght: 0.0186m
Ortho, Height: 413.2362m
Bassline Summary SRPO1
Max Distance between Average and Measurement
Position; 0.1 m
Height: 0.1 m
APos [m] &
Poirt-iD Reference Baseline Length (m] 3DCQ[m] APos fm] AHelght [m] Helght [m]  Easting [m] Northing (ml  Helgne [m)
SRPO1 6004807568 m 0717260333 m 4132362 m
DSNI 499215300 m 00000m 00003m 00126m  0.0093m 5804807588 m 071726.0245m 4132238 m
PNST 552104831 m 00018m 00614m 01748m  00514m 5804808014 m 071726.0670m 413.0812m
SICN 30307.1284 m 00017m 00098m -0.0580m  0.0096m 5804807507 m 9717260283 m 413.2041m
TNST 414486205 m 00018m 00439m 00089m  0.0438m 804807470 m ©71726.0786m 413.2272m
Baseline Results
2.1.1. Baseline: DSNI - SRPO1
Used Processing Parameters
Cut-Off Angle: 10
Frequency: L1, L2,E8
Sampling Rate: 1980
Satelite System: @PS, GLONASS, Galileo, BeiDou
Disabled Satellites:
Solution Type: Phase Fixed
Solution Optimization: lono minimized
Frequency to use in lono Minimized: L1, L2, ES
Tropospheric Model: Computed
lonospheric Modet. Computed
Epm.ﬁ.w Broadcast
Allow Widetane Fix: Yes
Min. Distance for lono Minimized: 16 km
Possible Ambiguities Fix up to: 300 km
Min. Durstion for Float Solution (statio): & min
Antennas and Recelvers
Reference - DSNI Rover - SRPO1
Receiver Type / SN LEICA QRS0 /- PANTA| PREL2MOB / PMBO40B0101

https./icors m:I,rrll.ledUadWoaﬂhutoCmpuUlmﬂopwmzn
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GNEB Prove seing Rep ot
Antenna Type | SN LEWMR20 LEM /- GN-QAROT10 NONE / 1008011372
Coordinates
Referance . DSNI Rover « BRPDY
\\GS&IWQ a-“-‘swanu !.' Q?NWN
WG S84 Longiude. 010 AT E 00 AN A AOT R
WISHS Bt ~4.808 m 201 8144
WG S84 Cartesian X 1020807 304 m 108802
. 1A m
WGSS4 Cartesian Y. B2TIA 04 m A21307 AT m
WG S84 Cartesian 2 BBRTAT 228 m DOAJAT 3407 m
Basaline Vector and Quality
Alattude: 011 486674°S  SD Alatitude: 00001 m MO
T : 0 62018820
SOy 024 NVNSTE SO Alongitude 00001 m Q11 000000003 Q12 0 00000000
AHeight. 96,7104 m SO ANegit: 0.0000 m 022 000000004 Q23 0 OOOOOO |
QX 000000 |04
ax: 440237188 m  SD AX 00002 m MO 0 62018820
gi ::3‘ 672m  spAv. 0.0008 m 011 000000000 Q12 000000032
Basaiing Cimic m?‘“m'" SO az: 0.0002 m 022 000000142 Q23 000000034
—_ SIOm SO Baselne Length: 0,000 m Q2 000000009
cQ 10 0.0002 m
CQ 0. 0.0000 m
CaQ 30. 0.0000 m
GDOP: 39-17
POOP: 22-10
HDOP: 08-08
VOOP: 20-08
2.1.2. Baseline: PNST - SRP01
Used Processing Parameters
Cut-Off Angle: 10
Frequency: L1, L2 ESb
Sampling Rate: 1sec
Satelite System: GPS, GLONASS, Galileo, BelDou
Disabled Satelites: |
Solution Type: Phase Fixed
Solution Optimization: lono minimized
Frequency to use in lono Minimized: L1, L2 ESb
Tropospheric Mode: Computed
lonosphenic Mode!: Computed
Ephemeris type Broadoast
Allow Widelane Fix: Yes
Min. Distance for lono Minimized: 15 km
Possible Ambiguities Fix up to: 300 km
Min. Duration for Float Solution (static). 5min
Antennas and Receivers
Reference - PNST Rover - SRPO1
Receiver Type / SN: LEICAGRS0 /- PANTAI PRBL2ZMOB / PMBS4080101
Antenna Type / SN: LEIAR20 LEM /- GN-GGBOT710 NONE / 1906011373
Coordinates
Reforence - PNST Rover - SRPO1
WG S24 Latitude: 8° 25'122333"N B 4T 4.979'N
WG S84 Longitude. 99" 23' 42.6014°E 99" 43 54.4088" E
WG S84 Blip Height 36887 m 301.6520 m
WGSE4 Cartesian X -1030041.660 m -1065621.127T8 m
WG S84 Cartesian Y 6225238.055m 6213387 2005 m
WG S84 Cantesian Z: 927766.047 m 968287 35T0m
Baseline Vector and Quality
Al atitude: 0°2Z 12184T"N SD Alastitude: 0.0002 m MO 1178364568
Al ongitude: 0" 20 1 BOT1"E 5D AlLongitude: 0.0003 m Q11. 0.00000003 Q12 0.00000000
AHeight: 354 7540 m SD aHelght: 00018 m Q22 000000006 Q23 0 0000000s
Q33 0.00000228
ax: -35570.4679 m SD ax: 0.0004 m MO 117938458

https licors rtsd mi.thisbe/User/Xpos/CoordinateComputationReport/93273
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Ay 11848 8518 m 8l AY
n ABIO MO m B A2 2?&::
Bassline Lengih' 84210 4831 m '_" Basatne Langth 0018 m

LELF R ] 10 64004

o 00018 m

¢a % 00018 m
aoop an. 18
;g‘;: 22:08

1608
voor 16-08
2.1.3. Baseline: BICN - BRPO1
Used Processing Parsme ers
Cut-Oft Angle .
Frequenoy L
Bampling Mate; ’ .,”1
Guelalne Systam ors
Oissbied el  LONAGS, Gavles, BeDou
Solunen Type Phase Fixed
Golution Optimiestion 1one minimized
Frequenay 1o use in lono Minimized, L1, 12
Troposphenc Model Computed
lonosphenc Model {M“d
Ephemens type Broadosst
Allow Widslane Fix. Yas
Min. Distance for lono Minimized. 16 km
Possble Ambiguities Fix up to 00 km
Min. Durstion for Float Bolulion (e sis) 6 min
Antennas and Recelvers
Referamos - BICH Rover - BAPDY
Recsiver Type / BN, THIMBLE NETRG /- PANTAI PRELZMOB | MABBAOGO 101
Antanna Type | BN CHOC20GR CHCD /- GH-GOBOT 10 NONE / 1606011373
Coordinates
Reference - BICH Rover - BAPOY

WO G64 Lattude. 0" 00 26 BOKK" N B AT 24 300G N
WaBE4 Longhude. V" BA' D4, 4601" 1 00" 43 64 4000 1
WO B84 Ellp Height @I02m 301 854G m
WO B84 Cantesian X A0BIZKT 648 m 085621 1178 m
WG B84 Canssian Y B206160 084 m 6213387 4437 m
WO 84 Cartesian 7 001043 880 m UOAZET 3813 m
Saseline Veotor and Quality
Olatnude 017 01.4117° 6 60 ALstiude: 00002 m
Alongiude 010 10,0022’ W 60 Alongiude 0.0002 m
LHeigt 4018766 m 60 AHsgh 00017 m
ox 17666 6304 m B0 oA 00004 m
av. T228 3667 m 80 &Y DOONT m
oz 200 AUBT m 8D Az 00004 m
Basating Langth. 30007 1284 m B0 Bassine Length 00017 m

[#+R VD 00004 m

GG 0 00017 m

Q0. 000V m
oDoP 3021
PoOP a8:12
HDOF 11:08
voor 2300
2.1.4. Baseline: TNST - BRPO1
Used Processing Paramet ers
Cut-On Angle w
Frequency (SNTN L

Mips /loois ted mi s/ serl Apos /G o din sl oCompulalionN spat/U3 173

CHEE Vronassing Meag o

G GRS
7 0018
G 0 1

MO 1.04778488
QN 000000004
Q22 000000008
Q3 000000208

MO | D4778408
Q1 000000012
Q22 000000780
Q3 000000013

(N7 OINAAT S O G
A% ) AARAR IS

Q12 000000000 Q13 0 00000000
QI3 000000000

Q12 000000042 Q13 -0 0000COOS
Q23 000000047

mo
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GNSS Processing Repon
Kattedny Ran 1 908
Owadaed Savettes OPS, GLONASS. Qaiiea. Budoy
=naa Tyee P
SOABN Ophenased o one NI . .
Fraguenay & use B oo NMuwmzed L L2 ER
Tropamnenss Movel Computed
e Ml Computed
Ephemeits e Broadoast
A Widsane Fiy Yos
M Destance fov lone Mevmzed 18 km
Possbie Amdgudes Fix up o 300 km
A Durston Ry Ploat Sodution (statio): 8 min
Antennas awl Reosiver s
Refereroe - TNST Rover - SRPOY
Recenwr Type / SN LEXCA GRS /- PANTA| PRBL2ZMOB / PMBA40S0101
Antenca Type / SN LEMRO LEM /- GN-GGBOT10 NONE / 1908011373
Comrdinates
Reference « TNST Rover - SRPOY
WG S84 Lattude 8§ W 2T N 84T 42088 N
WG S84 Lonpude 89" ST 224504 E 90" 43 54 4088" E
WGESS4 Bip Heght: ~10.783 m 3918180 m
WG S84 Cartesian X -1090740.6820 m -1065621.1024 m
WG S84 Caesian Y, 62136968 849 m 61338737113 m
WG S84 Cartesian 2. 935328 050 m 968287 4018 m
Baseline Vector and Quality
Alattude: 0" 18 03 1812°N  SD Alatitude: 0.0002 m MO: 1.02215838
Alongude. 0° 13 28.0526"W SD ALongitude: 0.0003 m Q11:0.00000004 Q12 -0.00000000 Q13 0.00000D00E
AHeight: 4026012 m SD AHeight: 0.0017 m Q22 0.00000007 Q22 0.00000000
Q33: 0.00000283
ax: 251285176 m SD ax. 0.0004 m MO: 1.02215838
av: ~300.4777T m SO ay: 0.0017 m Q11:0.00000014 Q12 -0.00000045  Q13. -0.00000008
ar: A2061.3518 m SD AZ: 0.0004 m Q22: 0.00000288 Q23 0.00000048
Bassline Length: 414486295 m SD Baseline Length: 0.0018 m Q33: 0.00000012
ca 1. 0.0004 m
cQ 20: 0.0017 m
CQ 3D: 00018 m
GDOP: 9.2-15
PDOP: 714-08
HDOP: 6.1-05
VDOP: 39-08
2.2. SRPO1-2022-11-01 10:20:54
Point Occupation Results
Marker Name: SRPO1
Receiver Type / SN: PANTAI PRBL2MOB / PMB&4080101
Occupation Start: 2022-11-01 10:20:54
Occupation End: 2022-11-01 15:34:46
Averaged Point Summary: SRPO1
Weighted Average: Yo
WG S84 Latitude: 8° 47" 24.3051"N SD Latitude: 0.0003 m
WG 584 Longitude: 99 43 54.4036"E SD Longitude: 0.0003 m
WG S84 Ellip Height: 391.8801 m Bolews .
WGS84 Cartesian X. -1065621.0199 m SDX: :g:
WG S84 Cartesian Y: 6213387 4745 m soy: 00008
WGS84 Cartesian Z. 968287 3057 m s
0.0003 m
; 580480.6454 m SD Essting:
WE i M 071725.9680 m SO Nerthing 0D

hitps./icors rtsd. muhnbwmcowhmmpuusmawmn
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11712722, 11.04 AM GNSS Processing Report
Elkp. Height : SD Height: 0.0021 m
Ortho. Height: 4132094 m
Basaline Summary SR P01
Max Distance between Average and Measurement
Postion: 0.1m
Height 0.1 m
APos [m) &
Poire-iD Refersnce Bassiine Length [m] 3D CQ[m] APos [m] AMeight [m] Height [m] Easting [m] Northing [m]  Height [m]
S 5804806404 m ©717259680m 413.2884m
LSN1 79493,8904 m 0.002m 0.0000m 0.0000m 0.0000m 5304806404 m ©71725.0680m 413.2084 m
Baseline Results
2.2.1. Baseline: LSN1 - SRP01
Used Processing Parameters
Cut-Off Angle: 100
Frequency: L1, L2,ES
Sampling Rate: 1sec
m: System: GPS, GLONASS, Galileo, BeiDou
Drsabled Satedites:
Solution Type: Phase Fixed
Solution Optimization: lono minimized
Frequency to use in lono Minimized: L1, L2, ES
Tm Model: Computed
lonosphenc Model: Computed
Ephemeris type Broadcast
Allow Widetane 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: LEICA GR50 /- PANTA| PRBL2MOB / PMB684020101
Antenna Type / SN: LEIAR20 LEM /- GN-GGB0710 NONE / 1806011373
Coordinates
Reference - LSN1 Rowver - SRPD1
WG S84 Latitude: 9° 28 204014"N 8° 47 24.3051"N
WG S84 Longitude: 89° 57" 33.M15"E 89" 43' 54 4036" E
WGSS4 Blip.Height: 8.130m 351.8801 m
WG S84 Cartesian X: -1088138.177Tm -1065621.0188 m
VWG S84 Cartesian Y: 6106940.881 m B213387.4745m
WG S84 Cantesian Z: 1042730.343 m 968287.3057 m
Baseline Vector and Quality
Al atitude: 0° 40 56.00683"S SD AlLatitude: 0.0003 m MO: 1.48250002
Al ongitude: 0° 13 38.7078" W SD Alongitude: 0.0003 m Q11: 0.00000004 Q12 -0.00000000  Q13: 0.00000006
OHeight: 383.7603 m SD AHeight: 0.0021 m Q22: 0.00000005 Q23: 0.00000002
Q33: 0.00000208
ax: 2517.15T1m SD AX: 0.0005 m MO: 1.48258002
ay: 16446.5935 m SD Ay 00021 m Q11: 0.00000011 Q12 -0.00000034  Q13: -0.00000006
az: -744430373 m sD az: 0.0005m 022: 000000185 Q23 0.00000036
Baseline Length:  70403.8004 m SD Baseline Length: 0002m Q33: 0.00000010
cQ 10: 0.0005 m
CQ 2D: 00021 m
CQ 3D: 0.002m
GDOP: 35-18
PDOF: 26-10
HDOP: 14-05
VDOP; 24-08
9/10
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GNSS Processing Report - Summary

Request Details

General User Details

Processed at: 2022-11-12 11:33:14 User name: Parinya

SBC verson: 7.8.0.423 Name: Parinya Pattanadech

Company: Mining Work Co.. Lid.
E-Mai: Parinya pattanadech@gmai .com

mimm.mi.wmhlﬁmwmmﬂwzn
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GNEE Provessing Rep ot

1.Point Results

WO 884 Bilip.
Polnt-1D Bohition Type Oooupations / Basslines WOS4 Latitude WOBH4 Longitude Helght [m] 8D Latude SO Longiude 8D Height
SRR Phamie W 0°47'227402'N 00° 4Y 84.7008°E 3053001m 0008Gm 00101m 00077 m

Hi = 13180 m, Elip Height = 264 0741 m
Polt-ID Solution Type OCooupations / Basslines WOB04 Cartesian X WOSH4 CartesianY WOSS4 CartesianZ 80 X s0Y $0Z

SRPOY  Phase Fixed 118 -1006823 0344 m 6213306 8142m  BBZAT AW m 00101 m 0.0077 m 0.0056m

Target Coordinate System

Name UTMATN_WOSB4_TAM2017

Ellpaokd; WOS 1984

Projection Type: UniversalTransverseMercator

Gedald Model: RTSD TOM2017 by QIS

CSCS Model! .

Ellip. Helght )
orthing SO Height

PolrtdD  Coordinate System Eeating Northing Ortho. Height 8D Easting SO N g
SRPOD  UTMATN_WGSB4_TGM2017 5804910276 m 0716754005 m 00056 m 00101 m 0077

4187983 m
HI = 1.3180 m, Ortho, Height = 415.4823 m

ionRepor/03278
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2.1. SRP03-2022-11-01 10:26:15

GNSS Processing Repont

Point Occupation Results

Marker Name:
Receiver Type / SN:
Antenna Type / SN.

SRPO3

PANTAI PRBL2MOB / PMBS4080102
GN-GABO7 10 NONE / 1906011368

Ocoupation Start:
Occupation End: 20221101 10:28:15
g 2022-11-01 15.46.25
Averaged Point Summary: SRP03
Weighted Average.
Yes
WG 584 Latitude: 8 4722
T48Z'N
WG S84 Longlude: O 43 54.7696" E SD Latitude: G se =
WG S84 Bliip. Height: 3953901 m SO Longitude [T
SDHegnt AT =
WG S84 Cartesian X: 1088633
0344
WG S84 Cartesian Y: Piosieupemiy :ox. s
WG S84 Cartesian Z: : DY. QT -
968237 8351 m spZ & ”
Eastng: 580491
Northing: i SO Easting: smsem
e 8716754005 m SD Narths P
o . = 5D Height: au:rr?:
Ortho. Height: 416.7983 m
Baseline Summary SRP03
Max Distance between Average and Measurement
Postion: 0.1m
Height: 0.1 m
APos [m] &
PoirdD Reference Baseline Length [m] 3D CQ [m] APos [m] AHeight [m] Height [m] Easting mj Nothing | Mesgee i
SRP® SE0401SEm FTWISAESm 4MTRm
DSNI 40953.6983 m 00010m 00208m 00133m  00208m 5804913478 m FTWTS G 4MTEDm
LSN1 79538.5041 m 0003im 00619m -00413m  0061ém  S3041.37®m TETSISAm 4MOEEw
PNST 55180 4326 m 00019m 00877m 0.1736m  00577m  SE4815347m TWTS T n 4MEC™
SICN 304304367 m 0.0010m 00084m -00016m  0.0084m SE0461 91985 m FTWISATIm M TR =
TNST 414013875 m 0.0013m 00178m 00137Tm 0.0178m SE0491.5170m FTETS4SEm 4MT D=
Baseline Results
2.1.1. Baseline: DSNI - SRP03
Used Processing Parameters
Cut-Off Angle: ol
Frequency: L1. L2, ED
Sampling Rate: 15ec seDw
Satelite System. GPS, GLONASS. Galleo
Disabled Sateltes:
Solution Type: _ wl hase T ” y
: nived: L1, L2ZES
Frequency to use in lono Minimized: =
Troposphenc Model: c"'“"‘d
lonosphenc Model: Comput
Ephemens type m.""n-
Allow \Widetane Fix:
Min. Distance for lono Minimized: 15km
Possible Ambiguities Fix up 10: 300 km
Min. Duration for Float Solutin (static): &
Antennas and Receivers
Reference - DSNI Rover - SRPO3
eport/93278
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GNSS Processing Report

i 1 SN:
:n.;:r?y::r ss: tx;:;.m & PANTAI PRBL2MOB / PMBE4080102
LEM /- GN-GGBBO710 NONE / 1806011369
Coordinates
Reference - DSN|
WGS84 Latitude: 8 50 13.0843" N ;“:;_’n';' "“3N
WGS84 Longitude: 99° 19'24.188T"E 00" 43 54 ;:g; e
WG S584 Ellip.Height: -4.005 m -
i 3953768 m
WGSS4 Cartesian X: -1020687. 394 m -1085633.0524 m
WG584 Cartesian Y, 8217118.641 m 62133965086 m
i 980737.226 m 0682378285 m
Basaline Vector and Quality
ALatitude: 0°11'50.3163"S  SD ALatitude: 0.0001 m .
. -y 3 ! MO: 0.68882476
Shanguims. 0°24 30.6015"E  SD ALongitude: 0.0001 m Q11:000000003 Q12 -0.00000000  Q13: 0.00000007
OHeight. 400.2819 m SD AHeight: 0.0010 m Q22: 0.00000004 Q23 -0.00000001
Q33: 0.00000104
er 448365584 m  SD AX: 0,0002 m MO: 0.68082476
2 3722045m  sDav. 0.0000 m Q11:000000000 Q12 -0,00000030  Q13: -0.00000008
g 214093976 m S AZ: 0.0002m 022: 0.00000183 Q23 0.00000035
Baseline Length: 480536083 m SD Baseline Length: 00010 m Q33: 0.00000000
CQ1D: 0.0002 m
ca 20: 0.0010m
CQ 30: 0.0010m
GDOP: 3p-18
POOP: 23-11
HOOP: 08-05
VROR: 2.1-08
2.1.2, Baseline: LSN1 - SRP03
Used Processing Parameters
Cut-Off Angle: 100
Frequenay: L1L2,ES
Sampling Rate: 1sec
Satelite System: GPS. GLONASS., Galileo, BeiDou
Disabled Satellites:
Solution Type: Phase Fixed
Solution Optimization:; lono 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 - SRPO3
Receiver Type / SN: LEICA GR6O0 /- PANTA| PRBL2MOB / PMB64050102
Antenna Type / SN. LEIAR20 LEIM /- GN-GGBO710 NONE / 1806011369
Coordinales
Reference - LSN1 Rover - SRPO3
WGS84 Latitude: 9° 28' 20.4914"N 8 4T 2.7470'N
WGS84 Longitude: 99° 57 33.1115"E 89° 43'54.7678" E
WG S84 Bliip.Height: 8130m 3054315m
WGSS4 Cartesian X -1088138.177 m -1065633.8913 m
WGS34 Cartesian Y! 6186940.881 m 6213396.6683 m
WG S84 Cartesian Z; 1042730343 m 968237 8077 m
Baseline Vector and Quality
ALatiude: 0°40 67.7443°S  SD Alatitude: 0.0004 m MO: 1.74587533
ALongitude: 0°13 38.3437'W SD Alongitude: 0.0004 m Q11:000000004 Q12 -0.00000001  Q13: 0.00000008
dHeight: 367.3017 m SD AHeight: 00030 m Q22: 0.00000008 Q23 -0.00000001
Q33: 0.00000299
https:/icors rsd.mi.thisbc/User/ Xpos/CoordinateComputationRepor/93278 6/
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GNSS Processing Report

g Ni:m  BO8x; 0.0008 m MO: 174567533
ay: 16455.7873 m SD AY: 0.0029 m iy A
az: -T4402 5353 m SD AZ: "
Baseiine Length. 79538 0.0008 m 022 0.00000283
S041m S Baseine Length:  0.0031m Q33 0.00000013
CQ 10: 0.0008 m
Ca 0. 0.0030 m
€Q 30: 0.0031 m
GDOP: 47-17
POOP. 28-10
HODOP: 14-08
VDOP: 24-08
2.1.3, Baseline: PNST - SRP03
Used Processing Parameters
Cut-Off Angle: v
Frequenay. L. 12.E
Samping Rate: 1iee
Satelke System: GPS. GLONASS, Galileo. BeiDou
Drsabled Satelites
Solubon T&pg_ _ Phase Fixed
Solson Optimization: lono minimized
Frequency to use in lono Minimized: L1, L2 E
Troposphernic 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
Refersnce - PNST Rover - SRP03
Reosiver Type / SN: LEICA GRSO /- PANTAI PREL2MOB / PMBB4080102
Antenna Type / SN: LEIAR20 LEM /- GN-GGBO710 NONE / 1906011368
Coordinates
Reference - PNST Rover - SRPD3
WG S84 Latitude: 8° 25'12.2333"N 8 4T 2.7500" N
WG S84 Longitude: 097 23' 428014 E 99° 43'54.76888" E
WGSS4 Blip.Height: 36897 m W52166m
WG S84 Cartesian X: -1030041.660 m -1065633.9111m
WGSE4 Cantesian Y. 6225236.055m 62133864353 m
WGSS4 Cartesian Z: 927766.947 m 868237 8651 m
Bassiline Vector and Quality
Alsttude: 0" 22 10.5167"N SD Alatitude: 0.0002 m MO: 1.29186153
Al ongitude: 0°20 12.1683° € SD Alongitude: 0.0003 m @11: 0.00000003
SHeight 3583185 m SO AHeight: 0.0019m Q22: 0.00000008
Q33: 000000215
ax: -35502.2511m SD AX: 0.0004 m MO: 1.29188153
ay: -11836.6187 m SD AY: 00018 m Q11. 0.00000012
az 404700181 m SD AZ: 0.0004 m Q22: 0.00000201
Baseline Length: 55180.4326 m Baseline Length: 0.0019m Q33: 0.00000000
ca 1D: 0.0004 m
CQ 2D: 000189 m
CQ 3D: 0.0019m
GDOP:; 30-186
PDOP. 1.7-10
HOOP: 0.7-08%
VDOP 16-08
2.1.4. Baseline: SICN - SRP03
Used Processing Paramet ers
Cut-Off Angle: 1w

m,rmm,mmwmmwhmcmmmmwmm

Q12 -0.00000046  Q13: -0.00000008
023 0.00000050
Q12 0.00000000  Q13: 0.00000008
Q23 0.00000004

Q12 -0.00000038 Q13 -0.00000007
Q23 0.00000037

m
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GNSS Processing Report

Frequency.
Sampling Rate: ';‘“.:2
Satelite System:
Disabled Suteltes: GPS, GLONASS, Galleo, BeiDou
Solution Type: Pha:
se Fixed
Solution Optimization: lono mn:mud
Frequency to use in lono Minimized: L1 L2
Tropospheric Model: Computed
lonospheric Mode!, Computed
Ephemens type Broadcest
Allow Widelane Fix: Yes
Min. Distance for lono Minimized: 18 km
Possible Ambiguities Fix up to: 300 km
Min. Duration for Float Solution ( static): Smin
Antennas and Recelvers
Reference - SICN Rover - SRPO3
Reoceiver Type / SN: TRIMBLE NETR® /- PANTAI PREL2MOB / PMBE40001
0
Antenna Type / SN: CHCC220GR CHCD/- GN-GGROT10 NONE / 1906011389
Coordinates
! Refersnoe - SICN Rover - SRPD)
WGS24 Latitude: 9" 00' 25.8086" N 847 2.7481"N
WGSE4 Longhude: 99" 54' 04.4091" E 89" 43 54.7600"E
WGSS4 Ellip.Height: -8.782m 3953017 m
WGS84 Cartesian X: ~1083287.648 m -1065633.9268 m
WG S84 Cartesian Y; B6206159.084 m 62132066174 m
WG S84 Cartesian Z: 891943.860 m 968237 8330 m
Baseline Vector and Quality
Al atitude; 0°13'03.0806"S SD Alatitude; 0.0001 m MO: 0.61880763
Olongitude: 0710 09,7200" W SD Alongitude: 0.0001 m @11: 0.00000003 Q12: 0.00000000
AHeight: 4051838 m SD AHelght: 0.0010m Q22: 0.00000008 Q23: 0.00000002
Q33: 0.00000268
AX: 17663.7212m SD AX: 0.0002 m MO: 0.61800793
aY: 72375334 m SD ay: 0.0010m Q11:0.00000013 Q12 -0.00000044
AT -23706.0270 m SD AZ: 0.0002 m Q22: 0.00000250 Q23 0.00000045
Bassline Length: 30430.4367 m SD Baseline Length: 0.0010 m Q33: 0.00000012
€0 1D: 0.0002 m
cQ 20: 0.0010 m
cQ aD: 0.0010 m
GDOP: 46-20
PDOF: 34-11
HDOP: 14-06
VDOP: 28-09
2.1.5. Baseline: TNST - SRP03
Used Processing Parameters
i 1
Cut-Off Angle:
i L1, L2, ESd
Samping Rate: ;rsd GLONASS. Galileo, BeiDou
Satefiite System: : :
Disabled Satelites:
. Phase Fixed
Satson m:" i lono minimized
Frequency to use in lono Minimized: L1 "'z::'
Tropospheric Model: m:ﬂ o
lonospheric Model: Broadcast
Ephemeris type
Aliow Widetane Fix: Yo
Min. Distance for lono Minmized: 18 km
Possible Ambiguities Fix up to: M0%m
Min. Duration for Float Sokution (static): Sy
Antennas and Recsivers
Reference - TNST Rover - SRPO3
Recsiver Type / SN: LEICA GRS0 /- PANTAI PRBL2MOB / PMB64090102

Mps:tiwu:lsd.mLuwwan:rxoMnﬂ-CanpumimRopmu?a

Q13; 0.00000007

Q13: -0.00000008




————

MR 1
W QAHSN GNSS Pr Report
Antenna Type /

LEWR0 LEM /- GN-GGBOT10 NONE / 1906011389
Coordnaes
Reference - TNST Rover - SRPO3
WG SS4 Ladvdude FXN27eN B 4T R T8N
WG S Longhude 89 ST 224594 E Q0 43 54 TR E
WG SS4 Bap Hegit 10783 m 295 4038 m
WG S84 Caftesan X ~1090748 620 m ~1085633.9260 m
WG S84 Cartesan Y 6213506 840 m 613306 6271 m
WG S84 Cartesan T S3MB OS50 m 968227 8513 m
Bassline Vector and Quality
Al sbbude 1 s TN SO Al atitude: 0.0001 m MO: 0 62631541
Al ongtude 0713 27 80T W SD Alongtude: 0.0002 m Q11000000005 ©O12 -0.00000001  Q13. 0.00000008
Srtegnt 406 1871 m SD AHeight: 00013m Q22 0.00000008 023 000000003
Q33: 000000420
ax I5N1S 8040 m SD ax: 0.0003 m MO: 062631541 a
AY 3002218 m SO av: 00012 m Q11: 0.00000021 Q12 -0.00000068 Q13 -0 000000
AT AN 8013 m so Az 0.0003 m 022: 0.00000396 Q23 0.00000067
Bassine Length. 414013875 m SD Baseiine Length. 00013 m Q33: 0.00000016
CQ 1D: 0.0003 m
CQ 20; 00013 m
CO 3D 0.0013m
GDOP: 57-16
PDOF 37-09
HDOP: 25-04
VDOP 28-08

tsd mi thisbeUserXpos/CoardinateComputationRepart 83278
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Survey Data
B>9
mo
ms
mn?
6
ms
04
3
m2
B}
200m
Fig. 1. Camera locations and image overlap.
Number of images: 716 Camera stations: 716
Flying altitude: 155 m Tie points: 1,419,827
Ground resolution: 4.51 an/pix Projections: 4,401,186
Coverage area: 1.04 km? Reprojection error:  1.67 pix
Camera Model | Resolution Focal Length | Pixel Size Precalibrated
Test_Pro (8.38mm) | 5472 X 3648 | 8.38 mm 2.51 x 2.51 ym [No

Table 1. Cameras.
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Camera Calibration
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Value

3491.22
0453754
0.000404117 | 7.9e-07

ox | 34.0575
oy | 39.6005
P1 | 0.00216661

B1 | 0535197
B2 |-
iK1 | -0.0266328

K2 | -0.184141
L«

F

Test_Pro (8.38mm)

716 images, rolling shutter
Type

Frame




e S

Camera Locations

®0m
®am
©i8m
@uIm
@e6m
e0m
®6m
®-12m
®-18m
® 4m
®-om

x 20

ES———
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 ervor (m) | XY error (m) | Total ervor (m)
0.516765 14.9266 1.30692 14.9837

Table 3. Average camera location error.
x-Easting,Y-Novag.z-Altjmde.

1.20041
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® Control points T Check points

200m

Fig. 4. GCP locations and error estimates.
Z error s 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)
9 1.72438 3.16238 1.46723 3.60196

Table 4. Control points RMSE.
X - Easting, Y - Northing, Z - Altitude.

Total (mm)
3.88933
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\

Label | X error (mm) | Y error (mm) | Z error (mm) [Total (mm) | Image (pix)
14 -0.802883 0.48451 -1.03148 1.39403 0.561 (36)
15 -0.937631 2.28858 -2.0465 3,21013 0.456 (32)
19  |-2.32327 -7.20192 2.87795 8.09617 | 0.476 (45)
3 1.61137 4.34036 0.204605 4.63434 0.400 (71)
12 |2.81975 1.75311 -0.787736  |3.41247 0.472 (65)
11 |1.94735 -2.16982 1.3176 3.19943  [0.533 (28)
-0.571332 0.155618 -1.4329 1.55043 0.449 (35)
0.480239 -1.5506 -0.333454  |1.65716  [0.398 (22)
17 |-2.22336 1.90183 1.13013 3.13647  |0.629 (32)
Total | 1.72438 3.16238 1.46723 3.88933 |0.482

Table 5. Control points.
X - Easting, Y - Northing, Z - Altitude.
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Digital Elevation Model

Fig. 5. Reconstructed digital elevation model.

Resolution: 9.01 an/pix
Point density: 123 points/m?
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Processing Par
ameters
Generel
Cameras
Algned came s e
Markers 1a
oorgnate system ’
Rotaton angles WGS B4 / UTM mne 47N (EPSGI112647)
Point Cloud Yaw, Preh, Rol
Ponts
RMS reprojecton ermor 1,419,027 of 1,606,240
Max reprojection error 0.10724 (1,67158 pi)
Nt ey oI &ha A. 21545 (85,5925 pi)
Poit cobrs 547021 pix
Key ponts 3 banda, unth
ket e B
parameters '
Accuracy Nah
| Generx preselection i
Reference preselection
Kay poit tmt Source
‘ 40,000
Key point Imkt per Mpx 1,000
Te point Imtt 10,000
J Exclude stationary tie ponts Yos
Guided image matching Yos
Adaptive camem model ftting Yes
Matching time 4 mihutes B seconds
Matching memory usage 561.60 M8
Algnment time 15 minutes 0 seconds
Algnment memory usage 1.21 GB '
Date created 2023:07:04 08:59:27
Software version 1.8.4,14856
Fe sie 162.57 MB
Depth Maps
Count 716
Dapth maps genemtion paramaters
Quakty High
ARerng mode S
Max neighbors 16
Processing time 536;1:‘::“‘ 36 seconds
LN
W 2023:07:04 11:15:24
1.8.4,14856
qingg e 5.68 GB
Dense Point Cloud 250,764,858
POtS 3 bands, unt8
Point cobrs
Depth maps generation parameters
High
Qualky Mid
Fitering mode 16
Mt Aaghhars 53 minutes 36 seconds
Processing time
] page 8
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Memory usage
Dense doud generation
Processing time
Memory usage
Date created
Software version
Flle size
Model
Faces
Vertices
Vertex colors
Depth maps generation Parameters
Qualty
Fitering mode
Max neighbors
Processing time
Memory usage
Reconstruction parameters
Surface type
Source data
Interpolation
Strict volumetric masks
Processing time
Memory usage
Date created
Software version
Flle skze
DEM
Size
Coordinate system
Reconstruction parameters
Source data
Interpolation
Processing time
Memory usage
Date created
Software verson
Flle ske
Orthomosak
Skze
Coordinate system
Colors
Reconstruction parameters
Blending mode
Surface
Enable hole fiing
Enable ghosting fiter
Processing time
Memory usage
Date created
Software version
Fle size
System
Software name
Software version
0s

\

5.63 GB

2 hours 12 minytes
19,36 g8
2023:07:04 13:28.08
1.8.4,14856

3.49 Ga

90,285,537
45,153,974
3 bands, unts

High

Mid

16

53 minutes 36 seconds
5.63 GB

Arbitrary

Dense cloud

Enabled

No

43 minutes 51 seconds
16.53 GB

2023:07:04 14:07:53
1.8.4.14856

2,02 GB

28,568 x 28,068
WGS 84 / UTM zone 47N (EPSG::32647)

Dense cloud

Enabled

2 minutes 11 seconds
326.13 MB
2023:07:04 14:18:02
1.8.4.14856

553.54 MB

32,500 x 26,306
WGS B4 / UTM 20ne 47N (EPSG!:32647)
3 bands, unt8

Mosakc

DEM

Yes

No

26 minutes 46 seconds
1.87 GB

2023:07:04 14:39:39
1.8.4.14856

17.37 GB

Agisoft Metashape Professional

1.8.4 bulld 14856
Windows 64 bk
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Useh Tud IBUdIteSo PouBartaur 915
MINE ENGINEERING CONSULTANT CO..LTD.

ANALYSIS REPORT

Data Provided by Customer

Customer Name
Address
Sampling By
Sample Type
Station

s Mojududrin Auuiedyaa lasamsumiipsusivesaund dsemudnsil 26201/15514

: Aangalis Sunswuiia Jendauasrdosiuing Customer Code  : M660075

: Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 24-27 September 2023

: pmAluuTsEmAEialu (Ambient) Sampling Method : High Volume Air Sampler
s whe#idindgnenwiandin iy Report No. : M660075-02

(UTM 47P 582306 E, 971689 N.)

Data Provided by Laboratory

Laboratory Code No. : M660075/1 Received Date  : 28 September 2023
Analytical Date : 28 Septernber - 8 October 2023 Report Date : 8 October 2023
Model of Equipment : TISH Model of Traceability : TE-5025A/2262
Certified Date : 5 December 2022 Expiration Date : 5 December 2023
Pararmeter Sampling Date Analytical Method Resul': Standargl 0
{meg/m?>) {mg/m>)
_24-25/09/2023 US.EPA 40 CFR 50, Appendix B 0.086
Total Suspended Particulate {TSP} 25-26/09/2023 _US.EPA 40 CFR 50, Appendix B 0.049 0.330
26-27/09/2023 US.EPA 40 CFR 50, Appendix B 0.042
| 24-25/09/2023 US.EPA 40 CFR 50, Appendix J 0.014
Particulate Matter (PM-10) 25-26/09/2023 |  US.EPA 40 CFR 50, Appendix J 0.016 0.120
26-27/09/2023 US.EPA 40 CFR 50, Appendix J 0.013

Note: " UszmAamenssumsdanadausisni atuil 24 (wa. 2547) oy frmumrmsguama e rluussnalaosily
UszmAlurfioamgune 1@an 121 seufis 104 9 Usenia o Suil 9 Awneu wa. 2547
Total Suspended Particulate (TSP) : HunraeauaInapyss \ade 24 F7lm
Particulate Matter (PM-10) : fuazasrumdnndi 10 lunseu 1wés 24 42lw

Reviewed signatory Approved signatory

R R R e —
Reported results refer to submitted sample(s} onty. 1/2

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

ANALYSIS REPORT

Data Provided by Customer
Customer Name  : ¥iwfudndniia uusiadgua Tassnsimiisansimadadnd Useymudes?t 26201715514

Address : uangaBe Suneuuiid Smdauasadsssusi Customer Code  : M660075

Sampling By : Sampling Team of Mine Engineering Consultant Co,, Ltd. Sampling Date  : 24-27 September 2023
Sample Type : armeluuTseniaialy (Ambient) Sampling Method : High Volume Air Sampler
Station : tuFausugsindidadasenmamaduiald wiil 1 Yuu  Report No. : M660075-02

(UTM 47P 579977 E, 970448 N.)

Data Provided by Laboratory

Laboratory Code No. : M660075/2 Received Date  : 28 September 2023
Analytical Date : 28 September — 8 October 2023 Report Date : 8 October 2023
Model of Equipment : TISH Model of Traceability : TE-5025A/2262
Certified Date : 5 December 2022 Explration Date : 5 December 2023
) Resutt Standard
Parameter Sampling Date Analytical Method 5 3
{mg/m?) (me/m*)
24-25/09/2023 US.EPA 40 CFR 50, Appendix B 0.035
Total Suspended Particulate (TSP) 25-26/09/2023 US.EPA 40 CFR 50, Appendix B 0.053 0.330
26-27/09/2023 US.EPA 40 CFR 50, Appendix B 0.065
24-25/09/2023 LS.EPA 40 CFR 50, Appc_andix,l 0.010
Particutate Matter (PM-10)  25-26/09/2023 US.EPA 40 CFR 50, Appendix J 0014 0.120
26-27/09/2023 US.EPA 40 CFR 50, Appendix J 0.024

Note: ! UszmpmaisnisunsAaaedesumivend adudl 24 twa. 2547) Bos fvumnesgununmenmeluussenmalaeialy
Yremalymefiaampunm i 121 nowfivey 104 3 Ussns a 5ufl 9 Banau wa. 2547
Total Suspended Particulate (TSP) : fuaseaiuvILaDyT I Wit 24 ks
Particulate Matter (PM-10) : fuazossuinadnnii 10 luaseu iy 24 $2l

Reviewed signatory ' Approved signatary
e e S|
Reported results refer to submitted sampleds) 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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MINE ENGINEERING CONSULTANT CO.LLTD.

ANALYSIS REPORT

Data Provided by Customer

Customer Name

: hetudaudnte Auudiedyua Tasesnisuilasudoladenn Ussvmadasdl 26201715514

Address s fhuangalie Snnauuieh SviauainssTsuTe Customer Code  : M660075

Sampling By : Sampling Team of Mine Engineering Consultant Co,, Ltd. Sampling Date  : 24-27 September 2023

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

Station s twFsusegtndifeddassnmamadinidiels wi#i 1 Siuuu Report No. : M660075-02

(UTM 47P 579977 E, 970448 N.}

Data Provided by Laboratory

Laboratory Code No. : M660075/3 Received Date  : 28 September 2023

Analytical Date : 28 Septembaer - 8 October 2023 Report Date : 8 October 2023

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

11.00-12.00 20 W 0.6 E N/A N/A
12.00-13.00 2.5 W N/A N/A N/A N/A
13.00-14.00 17 NNE N/A N/A 31 N
14.00-15.00 1.1 NNE N/A N/A 2.7 N
15.00-16.0C 1.1 NNE N/A N/A 1.5 N
16.00-17.00 1.5 E 1.6 NE N/A N/A
17.00-18.00 1.2 E 1.2 N N/A N/A
18.00-19.00 1.5 E 1.5 N N/A N/A
19.60-20.00 1.0 N 0.6 E 1.0 NE
20.00-21.00 0.9 N N/A N/A 0.5 NE
21.00-22.00 0.6 N N/A N/A 0.8 NE
22.00-23.00 N/A N/A N/A N/A 0.5 5
23.00-00.00 N/A N/A N/A N/A 0.7 S
00.00-01.00 N/A N/A N/A N/A 0.7 5
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 N/A
04.00-05.00 N/A N/A N/A N/A N/A N/A
05.00-06.00 N/A N/A N/A N/A N/A N/A
06.00-07.00 N/A N/A N/A N/A N/A N/A
07.00-08.00 0.8 E N/A N/A N/A N/A
08.00-09.00 0.5 E N/A N/A N/A N/A
09.00-10.00 0.5 E N/A N/A N/A N/A
10.00-11.00 0.6 E N/A N/A N/A N/A

Note: N/A vungily auaay {Calm) fiddnd 0.4 mys

infer :  Hieandiulugiauaniie : firnry Yuean

mrudandnlvg fgndindt 0.4 m/s
Reviewed signatory Approved signatory
Reported results refer to submitted samplels) only. 1/2

Do net copy partial of this analysis report without official approval.
MEC-FM-45 Rewv.06 03-04-2566
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MINE ENGINEERING CONSULTANT CO..LTD.

ANALYSIS REPORT

Data Provided by Custormner
Customer Name : ¥sudmdaia Buusiadgea lnssnpwiiowsiMadalns dssymulngf 26201/15514

Address - HUANTAT SnnsuuRd JaminuasaisTaniy Custormer Code  : M660075

Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 24-27 September 2023
Sample Type - IS Maz e ay (wWind Speed) Sampling Method : Anemometer

Station s uFousmegsindiAudlassniamednndald wd 1 twuu  Report No. : M660075-02

(UTM 47P 579977 E, 970448 N.)

Data Provided by Laboratory

Laboratory Code No. : Me60075/3 Received Date : 28 September 2023
Analytical Date : 28 September — 8 Qctober 2023 Report Date : 8 October 2023
Station 486007572 Wl —

AT A FERIOD:

Sear Deiz MDS20I3 - 11708
End Dal: 2WD0ES - 1100

TOTAL COUHT: | CALM AINDE:

T2 % 0TH
AT YAND SPEED:
LLELY. LY
COLPAH Y Mt -
MODELER:
YND SPEED
P OATE:
i H - 3 ; 14,20 )
g : = ,-" i B zao.nz 02023
e R ; 4 [ ssa-em
o 380-560
= it [ 120-30
................... SO 040 - 180
abng T T
sy FRoRETIO
Reviewed signatory Approved signatory
Reported results refer 1o 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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MINE ENGINEERING CONSULTANT CO.,LTD.

ANALYSIS REPORT

Data Provided by Customer
Customer Name  : Wugausin Sunsiaigra Tnsmaimilosusinadaus Ussmudngdl 26201/15514

Address : uangade Sunauufivh SminuaseisTauTy Customer Code  : 24-27 September 2023
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : M660075

Sample Type  : szAuded (Sound Level) Sampling Method : Sound Level Meter
Station : hwAvinwave s niu Report No. : M660075-02

{UTM 47P 582618 E, 971834 N.)

Data Provided by Laboratory

Laboratory Code No. : M660075/4 Received Date  : 28 September 2023
Analytical Date : 28 September - 8 October 2023 Report Date : 8 October 2023
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)) : 93.96 dB/114.00 dB Certificate No : 20230323J139
Equivalent Sound Pressure Level (dB(A))
Time 24-25 September 2023 25-26 September 2023 26-27 September 2023
Leq 24 hrs. Lmax Leq 24 hrs. Lrmax Leq 24 hrs. Lmax
09.00-10.00 552 73.7 54.2 78.5 55.6 73.3
10.00-11.00 54.3 83.1 53.6 75.4 52.6 68.8
11.00-12.00 61.2 750 70.9 96.3 53.4 83.7
12.00-13.00 54.0 73.5 59.0 83.2 58.4 90.6
13.00-14.00 529 68.9 54.8 80.4 60.8 89.6
14.00-15.00 58.5 779 56.8 84.3 58.9 96.7
15.00-16.00 56.3 80.5 553 78.1 60.6 78.2
16.00-17.00 54.3 74.6 54.9 771 59.7 754
17.00-18.00 55.6 76.6 56.5 82.0 54.3 777
18.00-19.00 53.2 769 52.9 68.7 54.0 79.5
19.00-20.00 532 68.3 53.2 59.1 53.4 74.0
20.00-21.00 529 54.9 53.3 64.8 52.9 63.3
21.00-22.00 53.1 61.3 54.0 60.1 52.9 55.8
22.00-23.00 53.3 65.3 54.1 66.7 53.0 59.4
23.00-00.00 53.7 62.7 543 67.1 53.3 61.3
00.00-01.00 53.4 571 53.7 62.4 53.1 59.2
01.00-02.00 53.3 54.6 53.5 58.6 529 54.8
02.00-03.00 53.3 57.6 53.1 72.4 53.1 60.3
03.00-04.00 5238 74.0 529 59.2 53.5 61.7
04.00-05.00 53.4 724 54.0 713 56.9 775
15.00-06.00 53.4 65.7 57.9 82.4 56.4 82.4
06.00-07.00 54.3 69.4 55.5 71.4 52,7 753
07.00-08.00 54.5 77.0 51.9 78.5 52.3 776
08.00-09.00 52.4 74.9 50.0 74.9 47.3 67.5
Average 24 hrs. 54.9 - 59.0 - 55.8 -
Maxirmum - 83.1 - 96.3 - 96.7
Standard” 70.0 1150 __[ 700 1150 70.0 115.0

i ré\_ﬁ)"U-J:jD i

: > = AN %, & %
Note: ¥ iszmaenwnssumsBauiedeuwioni adull 15 (Was2500) Fevfayumnasyussduidosaeialy

Reviewed signatory : Approved signatory

Reported results refer to submitted sample(s) onty. 1/2
Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev.06 03-04-2566
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MINE ENGINEERING CONSULTANT CO..LTD.

ANALYSIS REPORT

Data Provided by Custorner
Customer Name  : Wittiuduinfis Buusiadaue lassnswilonsivadaind Ussniudngd 26201/15514

Address : uangate SumpuuRe SaiauAseIss TNy Customer Code  : 24-27 September 2023
Sampling By : Sampling Tearn of Mine Engineering Consultant Co., Ltd. Sampling Date  : M660075

Sample Type  : 386ULAEN (Sound Level) Sampling Method : Sound Level Meter
Station s tudauswgslndidedasantmmadwield mid 1 P Report No. : M660075-02

{UTM 47P 579977 E, 970448 N.)

Data Provided by Laboratory

Laboratory Code No. :M660075/5 Received Date  : 28 September 2023
Analytical Date : 28 September - 8 October 2023 Report Date : 8 October 2023
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)) : 93.96 dB/114.00 dB Certificate No ; 20230323J139
Equivalent Sound Pressure Level (dB(A))
Time 24-25 September 2023 25-26 Septernber 2023 26-27 September 2023
Leqg 24 hrs. Lrmiax Leq 24 hirs, Lrmax Leg 24 hrs. Lmax
11.00-12.00 56.7 84.8 58.1 B6.6 59.5 79.6
12.00-13.00 54.6 76.5 53.2 63.4 62.2 98.2
13.00-14.00 56.1 81.8 72.4 96.5 64.3 87.6
14.00-15.00 547 66.0 56.9 86.4 60.5 81.0
15.00-16.00 57.1 88.5 53.6 70.1 515 83.2
16.00-17.00 58.6 4.8 53.9 79.5 514 74.1
17.00-18.00 57.2 87.3 54.2 74.4 58.5 88.1
18.06-19.00 54.0 73.1 57.1 841 62.3 74.4
19.00-20.00 56.9 gr.r 57.7 65.8 63.8 70.9
20.00-21.00 53.9 67.1 61.1 68.9 59.9 70.8
21.00-22.00 58.4 87.0 60.4 79.0 56.5 671.1
22.00-23.00 52.5 67.4 59.5 68.6 535 65.4
23.00-00.00 52.9 66.6 513 67.1 50.9 64.2
00.00-01.00 55.3 88.6 55.7 66.3 50.2 60.4
01.00-02.00 52.7 66.2 54.5 64.1 51.1 58.0
02.00-03.00 52.0 029 54.1 66.5 518 813
03.00-04.00 521 64.8 54.1 62.6 50.0 58.3
04.00-05.00 53.9 64.0 533 67.1 48.6 61.9
05.00-06.00 53.5 8.2 544 825 48.8 61.1
06.00-07.00 53.2 614 54.1 10.7 49.6 71.6
07.00-08.00 54.7 82.5 57.1 80.3 52.4 74.0
08.00-09.00 56.3 84.0 59.8 84.0 58.8 79.3
09.00-10.00 55.2 86.0 58.8 93.3 61.1 80.5
10.00-11.00 63.2 88.2 59.5 86.8 61.0 79.5
Average 24 hrs, 56.2 - 60.9 - 58.7 -
Maximum - 88.6 - 96.5 - 98.2
Standard” 70,0 1150 70.0 115.0 700 115.0

3 ) ' a & d - 3 ar o
Note: ¥ Uszmmmmenssunmadawiadeunvend aduil 15 . 2540)-Gee dmunuesgusydudodlaemly

Reviewed signatory Approved signatory
s e e
Reported results refer to submitted sampleds) only. 2/2

Do nat copy partial of this analysis report without official approvat.
MEC-FM-45 Rev.06 03-04-2566
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MINE ENGINEERING CONSULTANT CO.,LTD.

ANALYSIS REPORT

Data Provided by Custorner
Customer Name  : Witiududnia uusiodgua Tnssnmsmlioasiwadedss Ussniulngd 26201/15514

Address : ANt duasuuiin fmiaunsalssinine Customer Code  : M660075
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 27 September 2023
Sample Type : Anuduaziioy (Vibration) Sampling Method : Vibration Recorder
Station : PoURUMIUTEMLURT (UTM 47P 580012 E, 971390 N.) Report No. : M660075-02
Data Provided by Laboratory
Laboratory Code No. : M660075/6 Received Date  : 28 September 2023
Analytical Date : 28 September — 8 October 2023 Report Date : 8 October 2023
Result
Parameter
TRANSVERSE VERTICAL LONGITUDINAL

Frequency {Hz) 7 15 9

Peak Particle Velocity {mm/sec) 0.670 0.591 0.757

Peak Displacement (mm}) 0.013 0.007 0.013

Standard”
Peak Particle Velocity (mm/sec) 12.7 18.8 12,7
Peak Displacement (mm) 0.29 0.20 0.23

Note: U Usemieinssmsaminemssisunduasdunndon God dmumnasguauaussdudswaranuduaafionninmaivvilesii
Fhavluswfinenpunw win 122 noudi 125 1 aviuit 29 fumu 2548

N/A wuefia Frequency < 1 Hz, Velocity <0.130 rmm/sec wag Displacement < 0 rnm
hasadiamilos 16.16 .

Reviewed signatory Approved signatory

Reported results refer to submitted sample(s) only. 172
Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev.06 03-04-2566
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MINE ENGINEERING CONSULTANT CO..LTD.

ANALYSIS REPORT

Data Provided by Custormer

Customer Name  : Wistjugudnin Auuiiadsua Tassmswilaswsivesiath’ dssnulnsh 26201/15514

Address s uangeds enneuuiien dwiauasadsriving Customer Code  : M6600T5
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 27 September 2023
Sample Type s amduaniion (Vibration) Sampling Method : Vibration Recorder
Station s miheRvindgreuwisdiandu Report No. : M660075-02
{UTM 47P 582306 E, 971689 N.)
Data Provided by Laboratory
Laboratory Code No. : M660075/7 Received Date  : 28 September 2023
Analytical Date : 28 September - 8 October 2023 Report Date : 8 October 2023
Parameter LT
TRANSVERSE VERTICAL LONGITUDINAL
Frequency (Hz) N/A N/A N/A
Peak Particle Velocity (mm/sec) <0.130 <0.130 <0.130
Peak Displacement {mm) 0.000 0.000 0.000
Standard”
Peak Particle Velocity (mm/sec) - - -
Peak Displacement (mm) - - -
Note: U vssmensswmminenisssuvduariuindon $oe dvusnmsgumuaussiudsuasanuduaniieuninmaimilesdiu
Avanflus i w122 Aeudl 125 < astuil 29 Sunay 2548
N/A maneda Frequency < 1 Hz, Velocity <0.130 mm/sec wag Displacement < O mm
nanndauiles 16.16 .
Reviewed sighatory Approved signatory

Reported results refer to subritted samplels) only.
Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev,06 03-04-2566
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MINE ENGINEERING CONSULTANT GO, LTD. A AN ALYSIS

¥ THAILAND

NSC-TISI-TIS 17025 R E PO RT

Testing 0623

Data Provided by Customer
Customer Narme : aofudndrie Buwdiiadgua Tassasumiisausadaund Ussniudngi 26201/15514

Address : FUARTITe SnnouUiisy Jmlauriaiossuy Customer Code  : M660075
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date ;27 September 2023
Sample Type : 11 (Water) Sampling Method : Grab Sampling
Station : thilAuunaheuuim (UTM 47P 578338 E, 970732 N.) Report No. : M660075-02
Data Provided by Laboratory
Laboratory Code No. : M660075/8 Received Date  : 28 September 2023
Sample Appearance : wilasla finsnaumias Liflndu Analytical Date  : 28 September - 8 October 2023
Report Date : 8 October 2023
Parameters Units Analytical Methods ¥ Results Standard ?
pH @ 25 °C - Electrometric Method (4500-H* B) 6.6 50-9.0
Total Suspended Solids mg/L Dried at 103-105 °C (2540 D) <5.0 -
Total Dissolved Solids meg/L Dried at 180 °C (2540 C) 336 -
Total Hardness me/L as CaCO; | EDTA Titrimetric Method (2340 C) 10 -
Turbidity* NTU Nephelometric Method {2130 B) 4.1 -
Sulfate* me/L Turbidimetric Method (4500- SO, E} <5.0 -
Total fron g/l Digestion, Inductively Coupled Plasma o3 i
Method {3030 F, 3120 B)
N Digestion, Inductively Coupled Plasma
Calcium*® me/L 2.62 -
Method (3030 F, 3120 B)
. Digestion, Inductively Coupled Plasma
Magnesium® me/L 0.42 -
Method (3030 F, 3120 B)

Note: * Standard Methods for the Examination of Water and Wastewater. 239 ed. APHA, AWWA, WEF, 2017.

2 U‘ssmﬁﬁmwnﬁun"rsaqmﬂﬂauummm atufl 8 {w.A. 2537) a'anm:um1u'luwsnwungfunmLasma..snmnmn’maqmﬂaaummn
W.7.2535 1589 nmummmmuﬁmmwm‘luwaW'lmﬂu muw‘luwunamuwnm 183 111 ABUR 16 4 an‘uﬂ 24 numwwf 2537
(dszomdl 3)

* smavaaeuileguantaviiems3uses ISOMEC 17025 vewkssUfiRnmasay

Reviewed signatory ’ Approved signatory

R EEEEEEEESEEEEEEEEEeeeeeeeeeeeees———
Reported results refer to submitted samplels) only. 1/4

Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev.06 03-04-2566
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usuh Tud IBUBItes0 RoUBaIOUN Tia
MINE ENGINEERING CONSULTANT CO.LTD.

ANALYSIS
REPORT

NSC-TISI-TIS 17025
Testing 0623

Data Provided by Customer

Customer Name

W o W & e - 1 4 'S w o
s adudndde Buusieiama Tnsanamiiewsviadatng Useniulnsi 26201/15514

Address : uangade Suneuuiinn fwriauasaSos gy Customer Code  : M660075
Sampling By : Sampling Team of Mine Engineering Consuttant Co., Ltd. Sampling Date  : 27 September 2023
Sample Type : 11 (Water) Sampling Method : Grab Sampling
Station  thilsPuuSnaassi (UTM 47P 580458 E, 969777 N.)  Report No. : M660075-02
Data Provided by Laboratory
Laboratory Code No. : M660075/9 Received Date  : 28 September 2023
Sample Appearance :Ta fingnauwdss lifindu Analytical Date  : 28 September — 8 October 2023
Report Date : 8 October 2023
Parameters Units Analytical Methods ¥ Results Standard 2
pH @ 25°C & Etectrometric Method {4500-H* B) 6.6 5.0-9.0
Total Suspended Salids mg/L Dried at 103-105 °C (2540 D) <5.0 =
Total Dissolved Solids me/L Dried at 180 °C (2540 ) 139 -
Total Hardness meg/L as CaCO, | EDTA Titrimetric Method (2340 C) 9 -
Turbidity® NTU Nephelometric Method {2130 B) 3.6 -
Sulfate® mg/L Turbidimetric Method {4500- SC,” E) <5.0 -
Digestion, Inductively Coupled Plasma
Total lron mg/L <0.01 -
Method (3030 £, 3120 B)
) Digestion, Inductively Coupled Ptasma
Calcium®* mg/L 2.15 -
Method (3030 F, 3120 B)
Magnesium’® /L Digestion, Inductively Coupled Plasma 0.63 i
Method (3030 F, 3120 8)

Note: " Standard Methods for the Examination of Water and Wastewater. 23" ed. APHA, AWWA, WEF, 2017.
2 U's::mmmvﬂs‘suﬂwﬁumﬂauum‘ufm atuil 8 (w.a. 2537) 'asmmm)m'[umawﬁqcunmm%numanmﬂmn'mﬁumaauumﬂm
LGH 2535 3o n"muﬁu‘m‘sg'iUﬂmn‘mu‘ﬂmmmu‘lﬁaﬂu Fulustofivensunet s 111 moufl 16 1 asiufl 24 nuAMUS 2537
(WUsznvii 3)
* ‘s'lelmwmaa'uua@iuan%mi’mms%’u*sm ISO/IEC 17025 wosviesUJuBnmvasou

Reviewed signatory Approved signatory
e e B i e e e e

Reported results refer to submitted sample{s) only. 2/4
Do not copy partial of this analysis repornt without official approval.
MECHFM-45 Rev.06 03-04-2566
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USun Tud 1BUdItsSY AoUBaIOUR TR0

MINE ENGINEERING CONSULTANT CO..LTD. a N ALYS IS

THAILAND

NSC-TISI-TIS 17025 R E P O RT

Testing 0623

Data Provided by Customer

Customer Name
Address
Sampling By
Sample Type
Station

1 L3 o ar = ) - o ) o« a4 4
s Wvudaudidn Suuieiguen Tnssmawilowsiadauns Ussnlnsii 26201/15514

: fvangade Sunauufinn Saniaunseisssusy Customer Code  : M660075

: Sampling Teamn of Mine Engineering Consultant Co., Ltd. Sampling Date  : 27 September 2023
 h (water) Sampling Method : Grab Sampling
 thinAuwnaedudh (sump) Vnamiwmiles Report No. : M660075-02

(UTM 47P 580153 E, 971487 N.}

Data Provided by Laboratory

Laboratory Code No. : M660075/10 Received Date  : 28 September 2023
Sample Appearance : - Analytical Date  : -
Report Date : 8 October 2023
Parameters Units Analytical Methods ¥ Results Standard ?
pH @ 25 °C Electrometric Method (4500-H* B) o 5.0-9.0
Total Suspended Solids me/L Dried at 103-105 °C (2540 D} > "
Total Dissolved Solids me/L Dried at 180 °C {2540 C) s -
Total Hardness me/L as CaCO; | EOTA Titrimetric Method (2340 C) = -
Turbidity* NTU Nephelometric Method (2130 B) faa -
Sulfate* me/t Turbidimetric Method (4500- SO F) == -
Digestion, Inductively Coupled Plasma
Total Iron me/L E -
Method (3030 F, 3120 B)
. Digestion, Inductivety Coupled Plasma
Calciurm™ mg/L = -
Method (3030 F, 3120 B)
Magnesium® /L Digestion, Inductively Coupled Plasma = )
Method (3030 F, 3120 B)

Note: " Standard Methods for the Examination of Water and Wastewater. 237 ed. APHA, AWWA, WEF, 2017.
2 Uivmﬂﬁtu:m'smmiﬁﬁmmaammwm atiun 8 (w f1. 2537) ainnmum’ruluwssﬂwEgngmaatasuua.ﬁnmammwaqmmﬂanu.m'mﬁ
WAl 2535 Lim m‘ﬁummﬂiﬁuﬂmﬂ’muﬂumﬁqmmnu ﬂwuw'lus'\'mquum‘l Lau 111 moUN 16 3 Elﬂ"lm 24 qumwuﬁ 2537

Wssondl 3)

* ﬁsmi1@ﬂaauuaauanmwmmﬁumq ISO/EC 17025 saaiaUfjifiniveaau
= Pigsnsaiusresely HinaMmiu

Reviewed signatory Approved signatory

Reported resutts refer to submitted sample(s) only. 34

Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev.06 03-04-2566
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uduh Tud 1SUDIdeSo AouBaKaUN D10
MINE ENGINEERING CONSULTANT CO.LTD.

ANALYSIS
REPORT

THAILAND

NSC-TISI-TIS 17025
Testing 0623

Data Provided by Customer

Custormer Name
Address

: Auangelle duneuuid) SmiaunsAdossusy

W w o e | o i < « o |
s Wiududrie fukiiaigea lassanamilossasautd Usemuldngf 26201/15514

= o ar

Customer Code  : M660075

Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 27 September 2023
Sample Type : 1 {(Water) Sampling Method : Grab Sampling
Station : Uauarathuwnwén (UTM 47P 579812 E, 969497 N.) Report No. : M660075-02
Data Provided by Laboratory
Laboratory Code No. : M&660075/11 Received Date  : 28 September 2023
Sample Appearance : & finznou Lufindu Analytical Date  : 28 September — 8 October 2023
Report Date : 8 October 2023
Standard ?
Parameters Units Analytical Methods ¥ Results | Appropriate | Maximum
Criteria Criteria
pH @ 25 °C - Electrometric Method {4500-H" B) 7.8 7.0-8.5 6.5-9.2°
Total Suspended Solids meg/L Dried at 103-105 °C (2540 D) <50 - -
Not more
Total Dissolved Solid L Dried at 180 4 112 1,200
otal Dissolved Solids mg/| ried a °C (2590 Q) than 600 2
. . Not more
Total Hardness mg/L as CaC0s; | EDTA Titrimetric Method (2340 C} 86 500
than 300
Turbidity™ NTU Nephelometric Method (2130 B) <1.0 5 20
Not more
t Turbidimetric Method (4 i 5.0
Sulfate mg/L urbidimetric Method (4500- SO, E) < 51200 250
Digestion, Inductively Coupled Plasma Not rnore
Total | L (.01 1.0
o ren my/ Method (3030 F, 3120 B) <0 than 0.5
Digestion, | i
Calcium® erig/l igestion, Inductively Coupled Plasma 26.07 } )
Method (3030 F, 3120 B)
. Digestion, Inductively Coupled Plasma
Ma * 218 - -
Sl my/L Method (3030 F, 3120 B)

Note: ! Standard Methods for the Examination of Water and Wastewater, 23 ed. APHA, AWWA, WEF, 2017,
2 Uivﬂ‘lﬂﬂiaﬁfl'i’N'I"I‘i'I'iﬂ’]ﬂ?ﬁim’ﬁ‘lﬁuﬁvaﬂmﬁﬁw L‘iﬂw‘l n’mumaﬂtnmmua.;mmn’nﬂm’mmmsﬁ’mmmiﬁaqnumumﬁ'ﬁmqﬂua..
m‘sﬂaaﬁu'luuaaaqumaa:uu{um W.A. 2551 nﬁuw’luswnwwwnm vy 125 paufitrs 85 4 aviidl 21 wqwaau 2551
* i'mm-mﬂawuaquaﬂﬂawwmﬁmm ISOAEC 17025 'llElWIngUﬂﬂ‘liﬂﬁaﬂU

Reviewed signatory Approved signatory

Reported results refer to submitted sample(s) only. 4/4
Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev.06 03-08-2566
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RECALIBRATION
DUE DATE:

December 5, 2023

%;‘é ;ﬂ% s

Calibration Certification Information
Cal. Date: December5, 2022 Rootsmeter S/N: 438320 Ta: 294 °K
Operator: Jim Tisch Pa: 751.1 mm Hg
Calibration Model #:  TE-5025A Calibrator S/N: 2262
Vol. Init Vol. Final AVol. ATime AP AH
Run {m3) (m3) (m3) (min) {mm Hg) (in H20)
1 1 2 % 1.4280 3.2 2.00
2 3 4 1 1.0110 6.4 4.00
3 5 6 1 0.9000 7.9 5.00
4 7 8 1 0.8570 8.8 5.50
L 9 10 1 0.7080 12.8 8.00
Data Tabulation
Pa )(Tstd )
Vstd Qstd w/ AH( Pstd/\ Ta Qa |y AH( Ta/ Pa)
(m3) (x-axis) (y-axis) Va (x-axis) (y-axis)
0.9974 0.6985 1.4154 0.9957 0.6973 0.8848
0.9932 0.9824 2.0017 0.9915 0.9807 1.2513
0.9912 1.1013 2.2380 0.9895 1.0994 1.3990
0.9900 1.1552 2.3472 0.9883 1:1532 1.4673
0.9846 1.3907 2.8308 0.9830 1.3884 1.7696
= 2.041%6 = 1.27864
QSTD b= -0.00930 QA b= -0.00581
r= 0.99998 r= 0.99998
Calculations
Vstd=|AVol((Pa-AP)/Pstd)(Tstd/Ta) Va=|AVol((Pa-AP)/Pa)
Qstd=|Vstd/ATime Qa=|Va/ATime
For subsequent flow rate calculations:
= Pa Tstd -
Qstd= 1/m ((J&H( Pstd )(———-—-—Ta ))b) Qa= 1/m ((JaHi Ta/Pa )) -b)
Standard Conditions
Tstd:] 298.15 <k RECALIBRATION
Pstd: 760 mm Hg
Key US EPA recommends annual recalibration per 1998
AH: calibrator manometer reading (in H20) 40 Code of Federal Regulations Part 50 to 51,
AP: rootsmeter manometer reading (mm Hg) Appendix B to Part 50, Reference Method for the
Ta: actual absolute temperature (°K) Determination of Suspended Particulate Matter in
Paf actual barometric pressure (mm Hg) the Atmosphere, 9.2.17, page 30
b: intercept

m: slope
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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.

uUs Office:

808 Commerce Park Drive,
Ottawa, Ontario K2K 3JA3 Ogdensburg, New York 13669 Facsimile: (613) 592 4296
Canada USA Email: sales@instantel.com

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

Corporate Qffice:
309 Legget Drive,

Toll Free: (800) 267 9111
Telephone: (613) 592 4642

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




Y METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

Certificate of Calibration

Certificate Number : SPR23010174-2 Page: 1 of 4
Customer
Q Equipment Name - Vipbration Monitors
Manufacturer o Instantel
Model o N/A
Serial Number T UM14539
ID. Number : VM-NO-8

Environmental Conditions

Ambient Temperature YLl 87 Received Date : 13 Jan 2023
Relative Humidity LBt 5% Calibration Date : 17 Jan 2023
Location of Calibration : In-Lab Recommend Due Date I 17 Jan 2024
Calibration Procedure . In-House Methad Date of Issue : 18 Jan 2023

Method of Calibration

This certifies that the above instrument was calibrated in compliance with the calibration system

requirement of ISC/IEC 17025:2017 in accordance with reference procedure. Standards used to perform
this calibration are certified by to NIST or equivalent, National metrology institute, Natural physical constants,
consensus standards. The result reported herein apply only to the calibration of the item described above as
received.QOur decision rule is to contact the customer if the item pass and fail calibration when the results
include the uncertainties and the customer must determine if the results meets their needs.

All calibrations are performed within manufacture's specifications. The calibration certificate shall not be

reproduced except in full,without written approval of SP Metrology System (Thailand).

Calibrated by : Approved by

Calibration Officer { )

Authorized Signatory

SP-FM-04-15 rev.0
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é’y METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

e |
S
i i
[ C x x
alibration Report
Certificate Number : SPR23010174-3 Page :2 of 4
Reference Standards
Equipment Name Model Serial No. Certificate No. | Due. Date
| ICF Accelerometer 353804 LW231756 45841 13 Nov 2022
Traceability

This certification is traceable to the International System of Unit maintained at .

PTB - Physikalisch Technische Bundesanstalt, Germany

SP-FM-04-15 rev.0



ty METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

Certificate No. :

Result of Calibration

SPR23010174-3

Results of Calibration : (x) Without ( ) After Adjustment

Geophone P/N 721A3301

Functional Performance Test

Page : 3 of 4

Function STD Reading UUC. Reading Error Uncm(eit)aﬁnty
Velocity (mm/s) 5.004 4.991 -0.018 0.059
Frequency Response Perfarmance Test @ 5mm/s Unit : m/s®
Frequency Uncertainty
STD Reading UUC. Reading Error
(Hz) (+)
10.0 5.010 4,988 -0.022 0.058
20.0 5.008 4.986 -0.022 0.058
50.0 5.007 4.990 -0.017 0.058
80.0 5.005 4.987 -0.018 0.058
100.0 5.005 4.989 -0.016 0.058
160.0 5.003 4.992 -0.011 0.058
200.0 5.005 4,990 -0.015 0.058
500.0 5.007 4.991 -0.0186 0.058

SP-FM-04-15 REV.Q




| 5 METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

Result of Calibration

Certificate No. : SPR23010174-3 Page : 4 of 4

Results of Calibration : () Without ( ) After Adjustment

Linearity Performance Test Unit : m/s®
Freguency Uncertainty
STD Reading UUC. Reading Error

(Hz) (+)
180.0 0.501 0.495 —-0.0086 0.0060
160.0 1.000 0.892 -0.008 0.012
160.0 1.502 1.490 -0.012 0.017
160.0 2.000 1.985 -0.015 0.023
160.0 3.001 2.981 -0.020 0.035
160.0 5.002 4.978 -0.026 0.058
160.0 8.997 9.970 —0.027 0.12

Note:

The result of calibration was found accurate as show on date and place of calibration only.

This Certificate is not certified for any cammercial transaction.

Measurement Uncertainty
The reported uncertainty of measurement is the expanded uncertainty obtained by multiplying
the standard uncertainty with the coverage factor k = 2, providing a level of confidence aporoximately 95%

— End of Certificate -

SP-FM-04-15 REV.0
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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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1a0/mm 1708 o
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
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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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CALIBRATION LABORATORY Co.,LTD. ﬁ\\g//m A,jm

B P
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 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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ISO/IEC 17025

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

F3-011-04/01-12 page 4 of 4
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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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ISO/MEC 17028
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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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
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CALIBRATION 0454

Certificate No. C07230015

Calibration Certificate

Represent to Calibration Certificate, Serial number C07230011

Equipment: SPECTROPHOTOMETER
Model: 723C
Serial No.(or ID); 2C41301043 (MEC-LAB11)
Manufacturer: KWF
Condition: in Condition

Customer

Calibration Place

Calibration Date
24 July 2023

Environment Condition
Temperature; 221 °C t

Humnidity: 524 %RH =

The Method used
In-house method, WI07, based on ASTM E 275-08 and
ASTM E 387-04

Traceability

This certificate is traceable to the CRM maintained by National
Institute of Standards and Technology (NIST) through Starna

Scientific Limited.

49

08 °C

%RH

Job No.: KSMT2300233
Received Date: 24 July 2023
Issued Date: 09 August 2023
Page: 1of 3

This cerificate is issued the units of
measurement accarding to the Intemational
Systern of Units {SI). It provides traceability
of measurement to international or national
standard or other recognized nalional
standard laboratories.

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

These results may be affected by
deviations from specified conditions. The
results relate only to the items tested,
calibrated or sampled. The report shall not
be reproduced except in full without
approval of SCIMET Co., Ltd.

The standard for Wavelength Certificate No. 108691 and 108692

The standard for Photometric Certificate No. 109010

Person in charge

MET

SCIMET CO.,LTD.

viuvn srediun I o0

Authorized signatory

FCO7-03: 30 MAY 2023
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Certificate No.: C07230015 Page 2 of 3
Calibration Results:
Without Adjustment
Wavelength Accuracy (nm), The spectral bandwidth of Std at 4 nm and UUC at 4 nm
Standard Wavelength Unit Under Calibration Correction Uncertainty of
{(nm) {(nm) (nm} Measurement { £ nm)

417.67 4176 0.07 0.14
440.74 440.8 -0.06 0.14
448.99 448.8 0.19 0.14
472.22 472.2 0.02 0.14
513.70 513.7 0.00 0.14
537.49 5374 0.09 0.14
574.60 574.7 -0.10 0.14
641.76 641.8 -0.04 0.14
68463 684.7 -0.07 0.14
740.27 740.4 -0.13 0.14
748.28 748.4 -0.12 0.14
807.16 807.3 -0.14 0.14
87970 g§79.8 -0.10 0.14

FCO07-03: 30 MAY 2023
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Certificate No.. C07230015 Page 3of 3
Calibration Results:
Without Adjustment
Photometric Accuracy (Absorbance)
Wavelength Standard absorbance Unit Under Calibration Correction Uncertainty of

{Abs) {Abs) {Abs) Measurement{  Abs)
0.0000 0.000 0.0000 0.0045
0.5617 0.562 -0.0003 0.0045

420 nm
0.7392 0.738 0.0012 0.0045
1.0550 1.055 0.0000 0.0045
0.0000 0.000 0.0000 0.0045
0.5513 0.552 -0.0007 0.0045

440 nm
0.7230 0722 0.0010 0.0045
1.0324 1.033 -0.0006 0.0045
0.0000 0.000 0.0000 0.0045
0.5036 0.506 -0.0024 0.0045

465 nm
0.6735 0.672 0.0015 0.0045
0.9615 0.963 -0.0015 0.0045
0.0000 0.000 0.0000 0.0045
05176 0.519 -0.0014 0.0045

546.1 nm

0.6930 0692 0.0010 0.0045
0.9908 0.992 -0.0012 0.0045
0.0000 0.000 0.0000 0.0045
0.5530 0.554 -0.0010 0.0045

590 nm
0.7196 0.718 0.0016 0.0045
1.0301 1.030 0.0001 0.0045
0.0000 0.000 0.0000 0.0045
0.5370 0.538 -0.0010 0.0045

635 nm
0.6862 0.686 0.0002 0.0045
0.9822 0.982 0.0002 0.0045

The End of Certificate

FCO7-03: 30 MAY 2023
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Refer to Certificate No.: C07230015 Page: 1 of 3

Statements of conformity:

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

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 separatsly.

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.

Decision rule : [ 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.

[ Choice C Customer defined, Customers may define arbitrary multiple of r to have applied as guard
band {w=rVU).

; PFA = Probability of False Accept

Authorized signatory

FCO07-03: 30 MAY 2023
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oGIMET

Refer to Certificate No..  C07230015 Page: 2 of 3

Without Adjustment

Wavelength Accuracy (nm), The spectral bandwidth of Std at 4 nm and UUC at 4 nm
Unit Under Calibration Correction Guard Band (w)  Tolerance (1) Conformity

4176 0.07 0.14 1.0 Pass
440.8 -0.08 0.14 1.0 Pass
448.8 0.19 0.14 1.0 Pass
472.2 0.02 0.14 1.0 Pass
513.7 0.00 0.14 1.0 Pass
537.4 0.09 0.14 1.0 Pass
574.7 -0.10 0.14 1.0 Pass
641.8 -0.04 0.14 1.0 Pass
684.7 -0.07 0.14 1.0 Pass
740.4 013 0.14 1.0 Pass
748.4 -0.12 0.14 1.0 Pass
807.3 -0.14 0.14 1.0 Pass
879.8 -0.10 0.14 1.0 Pass

FCO7-03: 30 MAY 2023
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Without Adjustment

Photometric Accuracy (Absorbance}
Wavelength Unit Under Calibration Correction Guard Band (w)  Tolerance (1) Conformity

Refer to Certificate No.: C07230015 Page: 3 of 3

0.000 0.0000 0.0045 0.010 Pass
420 nm 0.562 -0.0003 0.0045 0010 Pass
0.738 0.0012 0.0045 0.010 Pass
1.055 0.0000 0.0045 0.010 Pass
0.000 0.0000 0.0045 0.010 Pass
0.552 -0.0007 0.0045 0.010 Pass
440 nm
0.722 0.0010 0.0045 0.010 Pass
1.033 -0.0006 0.0045 0.010 Pass
0.000 0.0000 0.0045 0.010 Pass
465 nm 0.508 -0.0024 0.0045 0.010 Pass
0.672 0.0015 0.0045 0.010 Pass
0.963 -0.0015 0.0045 0.010 Pass
0.000 0.0000 0.0045 0.010 Pass
5461 nm 0.519 -0.0014 0.0045 0.010 Pass
0.692 0.0010 0.0045 0.010 Pass
0.992 -0.0012 0.0045 0.010 Pass
0.000 0.0000 0.0045 0.010 Pass
0.554 -0.0010 0.0045 0.010 Pass
590 nm
0.718 0.0016 0.0045 0.010 Pass
1.030 0.0001 0.0045 0.010 Pass
0.000 0.0000 0.0045 0.010 Pass
635 nm 0.538 -0.0010 0.0045 0.010 Pass
0.686 0.0002 0.0045 0.010 Pass
0.982 0.0002 0.0045 0.010 Pass

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

The End of Statements of Conformity

FCO07-03: 30 MAY 2023
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Tunasradausaniniaiasiadsurasan

wavituu: KSMT2300233

wfiaadasflo: SPECTROPHOTOMETER qu: 723C winmanedas; 2C41301043

aadau (3u) ArIaday (d)

24 Jul 2023 swmsasINda 24 Jul 2023 NUIENR
Und | Lirlng Uné | Lidné

O 1. enwsuyselndas O

O 2. emaasane ( dastddhadite, malu-uanieiag) 0

0 3. @wd fla — ula a9 (On-Off Swicth) 0

0O 4. 1una (Keypad) a

O 5. wihaa (Display, Screen Contrast) O O

O O 6. dmyuanamuanaiu (Wavelength Control) 0O O -

0 O 7. anueadu (Wavelength Check) 0O 0O =

O O 8. unasrinflauas (UV < 3,000 hour) O O -

O 9. wwadrinflanay (Visible < 5,000 hour) O

0 10. das¥anawéhada (Carousel Module) O

iumdw/dauunin ;

Service Engineer

FI07-01: 08 MAR 2023
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CALIBRATION LABORATORY CO.LTD. 2. & 0
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DIMCHEIOHAL MEAZUREMEHT
Accradited ACDM 2814
IS0/IEC 17020

CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE : DIGITAL THERMOHYGRO METER
MANUFACTURER ; ISO LAB
MODEL / TYPE ; N/A
SERIAL NO. : LAB20.121121
CLID. NO. : 232200050
JOB CONTROL NO. z 230114004593
CUSTOMER
DATE OF RECEIVED : 14 January 2023 DATE OF ISSUED : 18 January 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 Enginccr

Approved By :
Authorized Signatory

18 January 2023

This Calibratlon Certlflcate documents the traceabllity to natlonal standards, which reslize the units of measurement according to the

International System of Units ( 81)

Certificate No. (23004593

F3-011-04/01-12 page 1 of 3

@clocalibration
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CALIBRATION LABORATORY Co.,LTD. v '

ACCREDITELD
; | sStoes s
‘ e'., o CALIBRATIOM AND
c LC DIMENSIONAL MEASUREMENT
Accredited ACDM-2814
180/IEC 17025

REPORT OF CALIBRATION

FOR

NOMENCLATURE : DIGITAL THERMOHYGRO METER
MANUFACTURER ; ISO LAB

MODEL / TYPE ; N/A

SERIAL NO. : LAB20.121121

DATE OF CALIBRATION ] 17 January 2023

ENVIRONMENT CONDITIONS :
Temperature : @t 2°c Relative Humidity : (55X 10) %RH

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

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

REFERENCE STANDARD USED :

Chilled Mirror Hygrometer, Edgetech Model Dew Master S/N. 44602.
Temperature & Humidity Chamber, PGC Model 9141-5116 S/N. 1304261.

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

Centificate No. 19944, Due Date 26 January 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 %.

[t has been evaluated according to the "Evaluation of the Uncertainty of Measurement in Calibration (EA-4/02 M:2021)"

Certificate No, Q23004593
F3-011-04/01-12 page2of 3

@clccalibration
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ANSI Naniona! Acorsditation Board
ACCREDITED

CALIBAATION &4HD

DIMENSIONAL MEASUREMENT
Aceredited ACDM-2814
ISG/IEC 17028
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) (%)
25.0 25.02 24.6 +0.42 0.27
2. CORRECTION OF HUMIDITY
STD Temperature STD Reading DUC Reading Correction Uncertainty
(°c) { %RH) ( %RH ) ( %RH ) + (%RH)
25 50.0 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.
#i## End of Certificate ###
Certificate No. Q23004593
F3-011-04/01-12 page 3 of 3
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PerkinEimer’
For the Better

Avio200
Preventive Maintenance Report

Company Name:

Instrument Location:

Instrument Serial No.: 079518071903

Date: 10-Aug-2023
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ICP-OES/Avio200 Preventive Maintenance (PM)

Company Name:

Address
(Instrument Location):

Serial Number: 079518071903 PM Number: 20f2
Cl_lstomc.ar Name Telephone Number:
(if applicable):
Service Engineer Service Order WO-02409453
Name: Number:
Date PM Performed: 10-Aug-2023 Next PM Due Date: 10-Feb-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 n— -
i PerkinElimer
Scope

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

The customer should save their method before the PM begins.

General Instructions:

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

Copyright Information

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

Trademarks

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

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

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

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

Component / Specific Model Serial # Configuration Notes
Avio200 079518071903 Syngistix V 3.0.0.3081
Parts Lists
Parts Included with the PM
I?art Nt.lmber Description Quantity
(if applicable)
09995098 Air Filter-Spectrometer Not Applicable
N077520 Air Filter-RF Generator Not Applicable
09992731 Axial Window Not Applicable
B0810377 Radial Window Not Applicable
N0770438 O-ring kit, injector support adapter Not Applicable
N0780437 O-ring kit, torch Not Applicable

Additional Reagents and Standards Required for PM

Part Number
(if applicable)

Description Quantity

Batch/Lot # Expiration Date:
(MM/YY)

N0691579

Multi-Element Standard
(N069-1579 diluted 10X)

7-263MFX1 Apr-2024

N9300221

Instrument Calibration-4
(N9300221 diluted 100X)

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.
M Is the instrument operational?

2. Mechanical:

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

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

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

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

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

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

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

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

¥ Drain air compressor surge tank.

¥] Clean exterior of instrument.

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




3. Electrical:

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

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

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

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

4. Optical:

V] Check the neon lamp for proper operation.

¥ Ensure that neon initialization passes at power up.

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

Neon Lamp Replaced: [lYes ¥INo

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

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

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

¥1 Check the shutter home sensor position.

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

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

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

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

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

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

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

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




5.2 Precision:

¥ Test for reproducibility of a set of measurement.

Parameter Specification Test Result Pass/Fail
Zn 213.856 %RSD <1 % 0.42 Passed
Mg 280.856 %RSD <1 % 0.45 Passed
Mg 285.207 %RSD <1 % 0.29 Passed
Ba 455.403 %RSD <1 % 0.26 Passed
5.4 Mn BEC:

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

Mn Background Equivalent Concentration:
Method “MnBEC” For Samples “IB (2%HNO3)” and “IS (N069-1579/10)”, record intensities.
Calculated BEC: BEC = (IB * Conc of Std) / (IS - IB). Where Conc of Std = 1,000 PPB

Element Mode Conc. 1B IS
Mn 257.610 Radial 1,000 ppb 7588.2 876421.1
Mn 257.610 Axial 1,000 ppb 18796 2472751.8
Mn 257.610 IB*Conc. IS-1B BEC Spec Pass/Fail
Radial 7588200 868832.9 8.71 <30 PPB Passed
Axial 18796000 2453955.8 7.65 <30 PPB Passed
6. Review:

¥ Review with the customer PM work performed.
¥ Discuss recommended customer supplied materials to have on hand.
V1 Attach PM sticker.

ICP-OES/Avio200 Preventive Maintenance (PM) Page 5 of 6




Additional Comments

Additional Comments Regarding the PM

Review

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

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

Review of Preventive Maintenance:

Authorized PerkinElImer Representative: ~ Date:
10-Aug-2023
(DD-MMM-YYYY)
Authorized Customer Represer” "~ b Date:
10-Aug-2023
< (DD-MMM-YYYY)

ICP-OES/Avio200 Preventive Maintenance (PM) Page 6 of 6
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' ISO
PerkinElmer TruQ SaiT

Atomic Spectroscopy Standard CERTIFIED

Certificate of Analysis

PerkinElmer Number: N9300221
Description: Instrument Calibration Standard 4

Matrix: 5% HNO:
Lot Number: 59-091CRY1 Certification Date: DEC - - 2022
Expiration Date:  JUN 3 0 2024

* Instrumental Analysis using ICP Spectrometer:

Analyte  Labeled Measured SRM Analyte Labeled Measured SRM
As 100 pgfmL 100 pg/mb 3103a" Pb 50,0 pgfmL 48.8 po/mL 3128"
Tl 100 pgimL 100 pg/mb 3158" Se 50.0 pg/mL 50.1 yg/mlL 3149

Cd 50.0 pofmL  50.0 pg/mL 3108
* - indicates NIST SRM + - indicates CRM (when NIST SRM is not availaible)
Reference Multi: Lot# 54-134CR, 57-156CR, 58-169CR

Refer to side 2 for details of cerification.

Balances are calibrated with weight sets traceable to NIST.
We guarantee that our PerkinElmer TruQ Atomic Spectroscopy Standards are stable and accurate to +0.5% of certified
concentration until the expiration date, provided the standards are kept tightly capped and stored under normal laboratory
conditions. This value is the sum of cumulative errors associated with the analytical determinations, pipetting, and diluting to final
volume. For these solutions we use high purity acids, ASTM Type | water (18 megohm double deionized), and leached, triple-rins

ed bottles. All glassware used is class A.

Certifying Officer:

| B
I'v:rl(inEImeri inc.

PerkinElmer’
u.5.A. Tel: 1-203-925-4600
U.5.A. Toll Free: 1-800-762-4000

i i

Visit www.perkinelmer.com/fasoffices for a completc listing of our global offices.
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1 Arsenic Digestion, Inductively Coupled Plasma Method
2 Barium Digestion, Inductively Coupled Plasma Method
3 Biochemical Oxygen Demand | 5-Day BOD Test, Azide Modification Method
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.
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d1euf Asuaiiy LRI At
1 Cyanide Distillation, Colorimetric Method!!
2 Formaldehyde Distillation, Colorimetric Method™?
3 Phenols 1) Distillation, Chloroform Extraction Method!

2) Distillation, Direct Photometric Method®!

174
uldau d1uqu 18 38N13

Sl druaiy AT

1 Antimony Digestion, Inductively Coupled Plasma Method™

2 Arsenic Digestion, inductively Coupled Plasma Method!™

3 Barium Digestion, Inductively Coupled Plasma Method!

i Beryllium Digestion, Inductively Coupled Plasma Method!!

5 Cadmium Digestion, Inductively Coupled Plasma Method™

6 Chromium Digestion, Inductively Coupled Plasma Method!!

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

8 Chromium (V) Colorimetric Method™

9 Cyanide Distillation, Colorimetric Method™

10 | Lead Digestion, Inductively Coupled Plasma Method™

11 | Manganese Digestion, Inductively Coupled Plasma Method™

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

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

14 |pH Flectrometric Method®™

15 | Selenium Digestion, Inductively Coupled Plasma Method™

16 | Silver Digestion, Inductively Coupled Plasma Method!!

17 | Vanadium Digestion, Inductively Coupled Plasma Method!!

18 | Zinc Digestion, Inductively Coupled Plasma 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 Coupled Plasma Method?”

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™]
q Beryllium Digestion, Inductively Coupled Plasma Method®"

5 Cadmium...
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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 Plasma Method™”

1na158148¢

- o 9 W= - =4
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...
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8. United States Environmental Protection Agency. Test Methods for Evaluation Solid

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

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

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

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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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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(Scope of Accreditation for Testing)

YoreaUfuRn1g
(Laboratory Name)
NUBLAUNITIUTOIN
(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)

d10IN15NAEY F18NTVAEDU Wneaou

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

ANVAWINADY
(Environment field)

1 ﬁq - Heavy Metals
(Water) e Cadmium (Cd)

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

- Standard Methods for the
Examination of Water and
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

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

Wi 2/6
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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)

Wi 3/6
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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" R

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

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

Wi 5/6
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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

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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