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2.1 omAynlinudu 8ve DJI fu Mavic Air2s

2.2 wispsiudayqnamiiien GNSS & PANTAI fu PRBL2MOB
2.3 yandna (Tripod)
2.4 wWhlhila 9u7m 1.0 x 1.0 s

2.5 maufimeinaliiz (Desktop Computer)

R

2.6 gouas il

+» DH Mobile Version 2.3.0

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

L .
3.9UnBUNSANLUIY

T Ve w v e w o W |- &
msfeianseilldfeinusemudini 2620115510 193 afudndIin Auuidua ftuney
o L2 -:’
QEEC TRV Ry

3.1 aﬂwummuq:.tmu'lunuwﬂgumwmuw 2 My (da SRPO1 ua SRPO3) FaTmdne
msmmz‘fmmmmvmuu GNSS Tngdinsdvinuuvain (Static) Tneld CORS Station YBINTULKYT
NMISUALNUSLNT ?ﬂ DSNI, LSN1, PNST, SICN wag TNST "uiamagmmn WY@ SRPO1 uay SRPO3
Uszunn 50, 80, 55, 30 way 41 Alawns mudrdy 9nduszinana ontine &1y https://gnss-
portal.rtsd.mi.th

3.2 fhmaduniegamununaiuiy (6CP) Tnsuiinandesdalds Lifdsfievnaderh
s 45 a9 Ly aunsessaldlunmdennenasmliaudy Fildhutilafianunm 1.0 x
1.0 wns 19 10 Y0 ﬁﬁuﬁﬁ"ﬁuﬁﬂﬁﬁﬂuuae%’ﬁ‘mﬁuﬁwﬁﬁmqﬂmuqumﬂﬁuﬁu fumadiams
Fe¥auvuealusiuil (Real Time Kinematic : RTK) Tneldwyaniunu SRPO3 Juaniilgiu (Base
Station) udnsasasuARinuauATesiuAyg L ARUAL SRPOL Aeuvhmsieinitetlasty
ANRANAIA N U TR e

3.3 Maunutudrenmaaanimenliaudu Tneldlusunsy DH Mobile fwundnsingg daif
- AMAUBEAYBININ (Ground Sample Distance : GSD) laitfiu 7.5 9.
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- dudousewiauniy (Sidelap) litiounin 75 wWedidus
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122 11 0LAM GNSS Processing Report
1.Point Results
WG S84 Blip,
PoireD Solution Type Occupations /Baselines WGSS4 Luitude WGBS4 Longitude Heigh Il 80 Lattude 80 LongAude S0 Height
SRPGI  Phase Fined 28 BAT4WETN 00 4 A E W18001m  0000IM  DOOMmM 00021 m

Hi= 1347 m. Ellp Heghl = 360 5431 m
Poinii0 Sclujon Typs Occupalions | Basslines WGBS Cartesian X WOSHA Cartesian ¥ WOSH CanesianZ 80X 8DY 802

SRPD1  Prase Foed 278 MGG 01O M G213MTAT4Sm  WAZTIOSTM  00O0Sm QL0021 m 0000Sm
Target Coordinale System
Hae UTMATN_WGSH8_TGMI0T
Bipsoid WGS 1984
Projection Typs UnkeersalTransverselder cator
Geod Model ATS0 TAM2017 by GIS
505 Model E
Ellip. Heigt
Point40  Coordinale Sysism Emsting Northing Oriho, Height 80 Easting SO Northing 0 Height
SRPOT  UTMATN_ WGSE4_TGM201T SADMBOBOAm  GTITZS RBMOm - 000dIm  DODEm 00021 m
A1 2804 m

Hi = 1347 m. Orihe. Height = 411 8524 m

hitps:lieors risd mi thishefUsar/XposiCoordinaleComputationRepori§3 273




1WA, 1104 AN GNES Processing Risgaon

21, SRPO1-2022-110110:18:48

Point Occupation Results

Market Name aRpPot
Receiver Type | SN FMIMPMM:MW
Antenna Type | SN GN-GGBOT 10 NONE / 1908011373
Ocaipaton Stan 2022-11-01 101848
Ocaupation End 2022-11-01 15 34 .48
Avaragad Point Summary; SRPOY
Weightsd Average Yeu
WG 584 Latitude B AT MWTEN 5D Latitude
WG 534 Longtude B 4T 5440717 E Sﬂm
WG S84 Bllip Height 301 8280 m SOHeght.
WESE4 Carmsan X 10856 N m SDX
WESE4 Cantesian Y ENIMT M m sDY
WG S84 Cantesisn 2 BEA287 3804 m S0z
Emnting BB0480 7E58 m S0 Emsting
Norﬂl:n ST726.0333 m SO Northing
Elip Height =
SDOHught,
Onhe Height AR m =
Baseline Summary SR F0Y
Man Ditance betwesn Average and Measuremsn!
Postion 0.1m
Height 0.1 m
APes [m] &
Poirt-ID Reference Basaline Lengthjm] 30 €Q[m] APos jm) AMight [m] Height [mj
SRPO
DSMI 40821 5300 m 00006m DO0B3Im OO25m 0.0083m
PHST 55210480 m 0D001Am DOSY4m Q174Gm 0o51dm
SICH 0397 1284 0B0MTm D00GBm -D0580m  OO0GEm
TNST 41448 8205 m DO01Em QO046m OQO08Rm 00£35m

Baseline Results

Ensting |m]

S80480 TSSA m
SA04E0 TSEA m
SEQ4B0 B0 m
580480 TEOT m
SH04B0 TATEmM

QuniTm
0003t m
assm

Vo044 m
ooazm
003Em

aoTm
000X m
GEASm

Northung [m]
BTIT26 0333 m
BTIT24 0245 m
ETIT280570m
BMTIE 0253 m
BTITIE0TES m

Huighe jm]

4132382 m
41322 m
4130812m
411284 m
A m

2.1.1, Beseline: DSNI - SRPD1

Used Processing Parameters
Cul-Off Angle 10
Frequency L1 L2 ES
Sampling Rate: 1sec
Satelde Sysiem GPS GLONASS Galleo, BaDou
Disabled Satelites
Solution Type Phase Fined
Solution Oplimization long minemized
Frequency o use in lono Minimized L1 L2 ES
Tropospheric Model Caomputed
fenoaphenc Model Computed
Ephemeris type Broadcast
Aliow Widalane Fi Yes
i, Distance for lono Minimized: 15km
Possible Ambiguities Foup la 300 m
M, Duration for Fiost Solution (saic) 5 min
Antennas and Recalvers

Raferance - DSH| Rover - SRPO1

Ruoelver Type / SN LEICA GRS0 /- PANTA| PRELIMOB | PMBBS4080101

hitps foors risd mi thishic/U ser/XposiCoordinaleCompulalionRepart/3273




11112522 11104 AM GNSS Processing Repon
Antenna Type | 5N LEARI0 LEM /- GN-GGBOT10 NONE / 1908011373
Coordinales
Relerence - DENI Rover - SRPO1
WGS84 Latitude ¥ A 1003 N & 4T 24 Wear
VWG 584 Longhute o6 19 24 1887 E W 4 Seq0rr £
WS84 Elbp Height AN W A4 m
WG S84 Cartenian X 1020607 34 m 1085621 1138 m
WS84 Cartesian ¥ BT 84T m 213387 3738 m
WG S84 Cantesian Z SERVAT 28 m PE8287 3457 m
Basshine Vector and Quality
Alasude 011 48674 5 5D Alalitude 00001 m
. . MO 0.820185
ALanghude 0'2¢ 20.20TE S0 Alonghuds: 0.0001 m an umﬂ 012 000000000
s B i 0.0008 m 02 0000OGM4 023 000000001
033 000000194
A% 48237104 m 50 A 0
o002 )
AY ATH6T2m SO0 AY u.anu: :inumlm
i Length ﬁ?:;?: iﬂ :.z._- e 0.0002 m Q22 000000182 023 0.0000003
z Length. 0.0008 m Q33 000000000
cQ 10 00002 m
cozm. 00008 m
CQa0: 0.0003 m
GDOP 38-17
m:‘_ 22-10
08-p8
oo 20-08
2.1.2. Baseline: PNST - SRP01
Usind Processing Paramel ers
Cul-Off Angle. \6F
3 L1 L2 ES
Sampling Rate: Py
Satebte System: GPS, GLONASS, Gableo, BaDou
Crsabled Satelides
Soltion Type: Phase Fixed
Solution Ophimization fono minimized
Frequency to use in lono Minimized L1, L2 ES
Troposphens Model Computed
lonosphenc Model Computed
Ephemens type Broadcuat
Allew Widelane Fix: Yes
Min. Crstance for lona Minimized: 15km
Possble Ambiguities Fuup o 300 km
Min. Duration for Float Solufion (satc). §min
Antennas and Recelvers
Reference - PNET Rowver - SRPO1
Reoceiver Type / SN, LEICA GRSO /- PANTAI PRBLZMOS | PMEGS0901DY
Antenna Type / SM LEMMR20 LEM /- GN-GEBRITI0 NONE / 1808011373
Coordinates
Reforence - PHST Rover - SRPO1
WG58 Latilude B 25 122333°N B 47 4 WTEN
WGS4 Longaude P8 23 4264 E 89" 43 54 4086" E
WS84 Bllip Hesght. 36867 m 91650 m
WS84 Cartesian X ~103004 1.660 m -1065621 1270 m
WG S84 Cartesian Y, 6225236055m 6213387 2005 m
'WGSE4 Cantesian Z: W2TTEE T m 68287 3570 m
Bassiine Vecior and Guality
Alattude 0°2Z 121847 N 50 Alafitude’ 00002 m MO 117606456
Alongitude 0°20 11 B0T1"E SO Alongiude. 000 m Q11. 000000003 Q12 000000000
LHeight 354 7548 m S0 AHeght 00018m Q22 000000005 Q23 000000005
Q33 000000228
A -3557R 4678 m S0 ax; 00004 m MO, 1 1TBI6458
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1aEa 1 G AM GHBE Proge pang #,
gt
o AIBAEBSIS M 8D AY B.0017 m "
a ADAI0 100 m 50 AF 0 0004 m & 0000001} @17 0OODOM0 Q13 -0.0DODOGO
assine Longih  SAZ104831M 5D Dassine Langh 0 001g n” 000000713 G2 O COB0OMe
€0 1D 00004 m 0 600000010
¢0 o 00018 m
. 00018 m
a00P 18-18
POOF 12-00
HDOP 10-08
VDOoR 19-08
2.1.3. Baseline: SICN - SRP01
Uned Processing Padamelers
Cut-Off Angle i
Fraquancy L L2
Sampang Rale 1 sec
Salwilile System GPS
Ousabied Salelten . GLONASS, Gaileo, BeiDou
Sokition Type.
Solstion Opbmizstion :ﬂ.ﬂ:::td
Frequency 12 use in jono Minimized L1 L2
Troposphernc Madsl Com
lanosphenc Madet Cn:::
Egtamads type Broadcast
Allgw Widelane Fix. Yea
M. Crastwnce for lono Mirsmired: 18 km
Posuble Ambiguites Fix up 1 300 km
Min. Duration for Float Solution | el & min
Antennas and Recelvers
Refarancs - SICN Rover - SRPO1
Receiver Typs / SN TRIMBLE NETRG /- PANTA| PRELIMOE | PMBS0RG10M
Antenna Type ! SN CHCCINGR CHCD /-  GN-GGBOT10 NONE / 1808011373
Coordinales
Refarance - SICH Rower - SRPO1
WG SA4 Latitude # 00 25 088" N B 47 24.2860° N
WG 584 Longiude B9 5404 4901°E B9’ 43 54.4000° E
WGIS24 Ellp Heght £Te2m 1 8840 m
WG SBA Cantesian X ~1083287 648 m ~1065621 1176 m
WG SB4 Cartesan Y 6206150 084 m 6213387 4437 m
WG5S Cartesan Z P01043 850 m PGE28T 3611 m
Basaline Vector and CQuality
Alattude 01X 014175 SO Alatibuce: 0.0002m MO 1.047 75485
Al ongtude o 10 10 062 W SO Alonpitude; 0.0002 m Q11 000000004  Q1Z 000000000 Q13 00000000E
BHwight: 401 6788 m 50 MHeght. 00017 m Q22 000000006 Q23 -0.00000000
033 0.00000268
Ax 17066 5304 m S0 4ax 0.0004 m MO 104775465
AY. 72283587 m 5D AY 00017 m Q11000000012 Q12 -0.00000042 Q13 -0 0ODDODOB
A7 ~23856 4087 m  SDAZ 00004 m 022 000000250  O23 000000047
Baseline Length, 303671284 m 50 Baseline Length. Qo7 m Q33 000000013
coid 0.0004 m
co 2 00017 m
Co 30 DO0TTm
GDOP 38-21
POCIP 25-12
HDOF 11-08
VDOR 23-08
2.1.4. Baseline: TNST- SRPO1
Used Processing Parsmelers
Cut-Off Angie 10
Frequency: L 12ER
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WSS 10 Oa AM NSS H"'-"'I--ﬂ
1 wee
Sampivy Aot
x Syt GPS. DLONASS. Guiies DDy
[raabied Sabells
Tre Priase Fued
mh"‘ Opraston ng mirm e
Frequency In use i oo Mnimized Lizes
Tropeaphenc Madel Computed
e et Made Compited
Eshenans hype Beondcamt
Aiew Whisiane Fun b
W Destaccs for i Mmmged 15hm
Posable Amixguites Fix up to 300 km
Min. Durstion for Float Solution | gatic) Smin
Antennes and Recelvars
Rafarance - THST Rover - POy
Recelver Tpe | SN LEICA GRS /- PANTAI PRELIMOB | Mg s405011
Antenna Type / SN LEWR20 LEM ;- GH-GEBAT 10 NOME / 1908011373
Coordinmes
Reference ~THST Rover -
WGS84 Latitude FE NN FaT ;;:.‘N
WG5H Longhude. 9957 224504 € % 4y 54408 E
VWG 584 Blbp Hesght 10783 m 1A m
WG S84 Cartesian X ~1090748, 020 m
} “1085821 1024
WGSS4 Cantesian Y, B213606 840 m g«;u‘,‘;;m:
WG S84 Cartessan 2. P35320 050 m PEA2ET 4018 m
Bassiine Vector and Guality
Alatmude: CUIEOIITN SD ALatitude 00002 m MO 102215838
::w-r 01T 280526 W 5D Alongitude: 00003 m Q11.000000004 @12 -00000CK00  ©13 O 0OOGDO0S
e 4026012 m SO MHaigh. 00017 m QI 000000007 Q23 000000000
033 0.00000783
ax: B12BSITEM spAx 0.0004 m MO: 1.02215838
:: ;3;-:?:':: ::n'r. 00017 m Q11 000000014 Q12 -0000DOCMS @13 -0 DODOO00E
- 5 m Az 0.0004 m QX2 000OMZ8E 23 D OCODODMA
Bassine Length:  414486205m 5D Baselre Length, 00018 m 031, 000000012
ca1d 0.0004 m
cam 0.0097 m
€010 00018 m
GOOP: 92-15
PDOP: 7i-08
HDOP. 61-05
VDoFR: 15-08
22 SRPO1-2022-11-01 10:20:54
Point Occupation Results
Marker Name: SRPO1
Receiver Type / SN PANTA| PREL2MOB / PMES4080101
Antenna Type | SN GN-GGEOT 10 NONE | 1508011373
Occupation Start: 2022-11-01 102054
Oroupalion End! 2002-11-01 154,45
Averagad Point Summary: SRPO1
Weighted Average: k-
WOSH Lattivde & 4T 243N 50 Lattude. ey
WGSM Longaude o0 43 54.4036° E SO Longitude st
NGSB4 i Height: I91 8601 m SDHeght: L@ m
WG S84 Cantestan X -1085621 0168 m sDX 0.0005 m
WGSS4 Canesian Y, 6213274745 m oy e
VWG 584 Cartesian 2. 863287 3057 m soz 02005 m
Easting: 580480 6454 m 5D Essting: 000E3 i
Nortwng: B71725 9680 m SO Norihing 0meIm
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WGS9 04 AM

Bae. Heght
Orfs Heght
Bnsalirm Burmmary SAPOI
Wi nmmmammnwmmmm

42984 m

Postion, 0 1 m
Height D1 m

Poir-iD Refwrence Bassline Langih jm] ocafm sPos fm AHeight fm)

GNBS Procemsing Mepar

B0 Hesgnt 00E2m

APos [m] &
Meighe [m]  Easting fmi  Werthing [y Heughe jmj

SRPDY SMMB0BAM M 071725 peag m 413 2944 m
LENY TRAGD 804 m 000Z2m 0.0000m 00000 m 0 0000m SBO4B0 B4tk m PTI725 0880 m 412 2084 m
Baseline Results
2.2.1. Baseline: LSN1 - SRPO1
Usad Processing Parsmet ers
Cut-Off Angle 1w
Frequency. L1LL2ES
Samplng Rale 1sec
Satebte Systom GRS, GLONASS, Galleo, BeDou
Denabiled Salnites
Soltion Type Phase Fixed
Saluton Optimizabon lone minkmized
Frequency 1o use in lono Minimized L1, L2 ESo
Troposphenc Mods Computed
lonospheric Model Compuled
Ephemeris type Broadesst
Allcw Widelane Fix: Yen
Min, Distance fer lono Minimized: 18 km
Possible Ambiguities Fix up fo. 300 km
Mn mm&hﬁml%tlﬂbl Smin
Ardennas and R ecelvers
Referance - LEN1 Rowver - SRPDY
Receiver Type / 5N, LEICA GRS0 /- PANTAI PRELZMOE / PMBB40S0 101
Antenna Type / SN LER2OLEM /- GN-GGBOT10 NONE | 1608011373
Coordinaies
Referance - LEN1 Rover - SRPOY
WG S84 Labiude 8 28° 20 41T N B AT 381N
WS84 Longitude B8 5T 3 MIS E B 43 54 40367 E
WG S84 Blip. Height: B1Mm 3818801 m
WG S84 Cartesian X ~1088138.17Tm “1085621 0108 m
WG S84 Carlesian Y. B106040 881 m B213387 4745 m
WESS4 Cantesian 2. 1062720 343 m 58287 3057 m
Bassline Vector snd Quality
LAlattude. 0740 58.0853°S 50 Alatitude. 00003 m MO, 1 482550072
Alongtude: 0'1¥ 38.707F W 50 Alongitude. 0.0003 m Q11000000004 Q12 00000000 M3 0 BO00000G
AHelght B TEQ m 50 aHeight 0002 'm 02 000000006 23 000000002
233 000000208

ax; 28171571 m 50 ax 10,0005 m MO 1 48250002
&Y 16446.5835 m 50 &Y: 0.0021 m Q11000000011 Q12 -000G0OC34 Q13 -0.00000008
AZ ST4443007Am  SDAZ: 0.0008 m 022: 000000185  ©23 000000036
Bassiine Length: 70483 8804 m 50 Baselne Length: 000 m 033: 000000010

ca 1o 0.0005 m

Co 00021 m

€0 30: 0.0022m
GoOoP. 15-18
POOP: 26-10
HDOP: 14-05
VDOR 24-08

w10
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point Occupation Results
o —
SRPO3
mm
Receiver Type ! S PANTAI PRELIMOB | PuBB4Da0 10
antenrs Type { SM GN-GGBOT10 NONE / 1808011389
Dcupaton St 202211-01 1028 15
ocupabon End W01 15,4826
Averaged Point Summary: SAPO3
Weighted Average Yes
WESA4 Latitude 84T 227487 N -
WS4 Longhude % 43 547688 % Langitude e
WG SE4 Elip Heght 205 3801 m SO Heght D00t m
00077 m
WGSE4 n-mn x ~1085633 0344 m SDX
WS4 Cartesan ¥ 8213068142 m ey el
WG S84 Cartesaan Z SB8237 8351 m i 0.007T m
00058 m
Exm
L ""'" ::‘;:;"m“‘ SO Easting 0.0058 m
m"‘" il TIRIEAGm SO Narthing 0010 m
Orthio, Hsght: 4187983 m SOHeignt enorrm
Bassline Summary SRPO3
Man Ditance between Average and Measurement
Postion: D1 m
Heght B1m
) APos [mj &
Poiri-ID  Refersnce Baseline Langth [m) 30 €@ [m] APos [m] AMeight [m] Height [m] Eastingfm]  Nomhing fm]  Helght fm)
SRPO3
SB04EY B2TEm GTIETS54085m 4167883 m
OS5I 40053 B98I m 000Wm  00208m 00133m  DO0Bm  SADMBIR4TOm GTIETEA0MGm 416.7850m
L5M1 TR538 5041 m 0003 Im  0O0G1Bm -00413m  0.0B%Gm 580481 BTEOmM QTIBTSITEIm 4168386 m
PNST 55180 4328 m 0001@m 0OS/Tm 01738m  00577m  S804B1E34Tm G716754867Tm 4168247 m
SICN 30430 4387 m 00010m DO00Bm -DODOEm  0O0DM4m  SAD4G1S1GSm GTIETS4OTZm 4167960 m
TNST 414013875 m 00013m  0O0178m -OM3Tm  0O0178m 580491 9170m O71675.4738m 4168120m

Basellne Results

2.1.1. Baseline: DSNI - SRP03

Used Processing Paramsles
Cut-Off Angle 10r
Frequency. L1 L2 ES
Sampling Rate; 1s8c

Salelite System GPS. GLONASS, Gakleo, BeiDou
Disabled Saleflites

Salutian Type Phase Fixed
Salution Oplmization leno minimized
Frequency 1o use n lone Minimzed L. L2 ER
Tropospheric Model Campuled
lanospheric Madel Computed
Ephemeris type Broadcast
Allow Whdelane Fix Yes

Ma. Destance for lona Minimzed, 15 km
Possible Ambiguibes Fix up to 300 km

iri. Duraton for Float Soiution (stalic) & min
Antennas and Recaivirs

Refsrence - DENI Rover - SRPO3
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Soutan Type Prase Fae
Sauvon Optmizaban ‘e sk
Frequency io use n lone Minmged L1 L2 E%
Trapusghenc Masel it
ionospheric Model Compitsd
Ephemens type Brosdossl
Wi \Widelmne Fix Yeu
Min Chsimnee for lono Minimized 15 km
Posmbie Ambiguites Fix up to 300 ke
Mr Duration for Fleal Salutien | stals) & min
Ardennm and Recelvers
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Roterence - LEN1 Rover - SRPOY
Rgcever Type [ Sh LEICA GRSD /- PANTAI PRELIMOE | PRllidaiin | oo
Astwrnd Type | SN LEIARI0 LEM /- Gi-GGBOT 10 NONE / TR0RD 1 386
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Fraquency.
Samptng Rate o

Satefte Systam

aodto g GPS. GLONASS. Galles, BeDoy
Soktion Type Phase Fy
Soluion Optimization leng Inr:m.:u
Frequency to use in lono Minmured kL2
Troposphenc Mode! Computes
iomosphenc Model Camputed
Ephemens hpe Brosdcas
Allow Widelane Fix Yoy

M Destance for lono Minimzed 15km
Possbie Ambiguibes Fix up 1o 300 km

M, Durstion for Floal Seution (etatic) Smin
Antennas and Recelvers

Rafarence - SicN Ra
v = SRPO3
Reoeiver Type | SN TRMBLE NETRa /- pa, 54090
NTAI PREBLIMOB /
Antenna T) PMB 1
na Type | SN CHOC220GAR CHCD/ - GN-GGBOT 10 WEHmltJH:?

Coordinales
Refarance - SICH
— il Rover - SAPO)
:u:; B 00' 25 8086" N F AT 2 AT N
mmm e BU’' 54' D4 4091 E oA S4TER E
Ellip Height 272m 385317 m
WG584 Cartesian X ~108%287
B m -1D65633 D268
“ng: Cartesian Y. 6208150 084 m B213308 8174 :
Caresan Z BE1543 880 m #8237 B33 m
Bassline Vector and Guality
AL altude, 0713 03,0806 5 50 Alatitude 00001 m
Slongttude. 010 087200 W S0 Alongiude: 00001 m
AHesght 405 1838 m 5D dHeght Q0010 m
a 17653 7212m SDax 00002 m
ax TZ37 5334 m 5D ay 00010 m
ar -23706.0270 m SD AT 0.0002 m
Baseine Length. 304304367 m 50 Baseine Length: o000 m
o 10: 0.0002 m
Co 20 00010 m
Ca 30: 00010 m
GDOP- 48-20
POOPF 1111
HOOR: 14-08
VDOP: 28-08

2.1.5. Baseline: TNST - SRP03

Usad Processing Paramelers
Cut-Off Angle: 1

Frequency L1 L2 ED

Samphng Rate 1sec

Salelte Sysiem. GPS. GLONASS, Gableo, BaiDou
Disabled Satedites

Sokmon Type: Phase Fixed

Solution Optimization fono minimized
Frequancy 1o use in lono Minimized: L1, L2 ES
Troposphenc Model Compted

ionosphenc Model Computed

Ephemens fype Broadcast

Aflow Widelane Fix Yes

Min_ Distanice for lone Minimeed 15 km

Posable Ambiguibes Fi up for 300 km

M, Duration for Float Solution (satic). Smin

Antennas and Recaivers

Reforance - THET Rover - SRPO3
Receiver Type / SN, LEICA GRSO /-
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023 000000002
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Q23 000000045
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Fig. 1. Camera locations and image overlap

Number of images: 1,431 Camera stations: 143

Flying altitude: M2m Tie points: 3.122.279

Ground resolution: 2.88 cm/pix Projections: 10,235,180

Coverage area: 0.874 km? Reprojection error 0.968 pix

|Cma Model Resolution | Focal Length | Pixel Size Precalibrated

[ Test_Pro (8.38mm) | 5472 x 3648 [8.38 mm 251 x2.51ym | No

Table 1. Cameras.
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camera Calibration

Uy

Fig. 2. Image residuals for Test_Pro (a.samm;:.m

Test_Pro (8.38mm)
1431 images, rolling shutter

Type Resolution Focal Length Pixel Size
Frame 5472 x 3648 8.38 mm 251 x 2.51 ym
Value Error F Cx |Cy [B1 [Bz |[KI (K2 |Ka |4 |P1 |P2

F | 340007 0.11 1.00 | 010 | 042 | 015 | 044 | 094 | 022 | 045 | 086 [ 012 | 002
Cx | 20,4868 0.0071 1.00 | 004 | 0.08 | 008 (0.03 | 001 | 003 |-004 | 076 | 0.04
Cy | 5.00434 0.006 100 (004 | 013 | 001 | 004 | 006 (007 | 0.02 | 086
B | 0430551 0.013 1.00 (002 | 003 | -001 | -001 (002 |-000| 000
B2 | -0.450852 0.015 1.00 (004 |01 | 021|025 |-006 | 0.0
K1 | 0.0%02558 | 18605 1.00 | 091|078 | 065|003 | 0.00
K2 | -0.186816 B.4e-05 100 | 096 | 000 | 001 | D.01
K3 | 0425250 0.00017 100 | 089 | 0.04 | 0.0
t | o2s202 | 00001 100 | 005 | 0.02
P1 | 0.00245606 | 6.6e-07 00 |
P2 | -0.000437568 | 56007 e

Table 2. Calibration coefficients and correlation matrix.
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camera Locations
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Fig. 3. Camera locations and error estimates.
Z error is represented by ellipse color. X,Y errors are represented by ellipse shape.
Estimated camera locations are marked with a black dot.

X error (m) | Y error (m) | Z error (m) | XY error (m) | Total error (m)
1.86924 0.995699 | 15.089 21179 15.2468

Table 3. Average camera location error.
X - Easting, Y - Northing, Z - Altitude.
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Fig 4 GCP locations and error estimates
Z error is represenied by elipse color XY efrors are represertac by silipse shape
Estimated GCPbcaucnmwm-nuum

Count X error (mm) | Y error (mm) Z error (mm) XY error () Tﬁtﬂl
10 | 263338 405413 | 21378 & 5431 52080 |

Table 4 Control ponts RMSE
X - Easting. Y - Norttwng. Z - ARitude
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[ o n D — e
Label lm{m}mm Total (mm) Image (ptx)
41806 279107 Tas -
M4 -1 34848 520023 | 047528 |
L _‘_————-—.—___.._dl———-___—-_.______.-_____‘_\_______-_—
28773 5531
M10 5315 340433 71033 |0665 (31)
M3 | 51064 :

567875 | 0648 (48)
M2 | 0526444 200177 350374 411447 05008 (32)
M7 | 2573 108673 31

134560 1310043 | 0728 o)
M5 |-253382 |7

18578 3
85 356363 841154 | 0666 (21)
M8 | 1.0328 578332 | 0449 (25)

0586682 | 179078 0.665 (20)
0152006 | 121605 | 0828 (25)
-1.15873 58418 0.532 (22)
21378 5.2859 0.606

M1 (128730 |1 0p7g8
M8 0524621 |.108735
M6 |0.468908 | .570g5
Total (263335  [q08413 |
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Digital Elevation Mode|

Fig. 5. Reconstructed digital elevation model.

Resolution: S.77 cmpix
Point density: 301 points/m?
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Processing Paramet
ers
Genaral
Cameras
Aligned cameras 1431
Markers 1431
Coordinate system 10
Rotation angles WGS 84/ UTM zane 47N (EPS G:130847)
Point Cloud Yaw, Piich, Rol
Poins
RMS reprojection emor 3122,279 01 3,478,384
Max reprojection eror 0.180621 (0988035 pix)
Mean key point size 348753 (71,6013 pix)
Point colors 3.70862 pix
Key points 3 bands, uimg
Average tie point muliplicty No
Alignmant paramaters 348717
Agcuracy
Generic preselection High
Referance preselection Yes
Key point limit Source
Tie point imit :'g:m
Guided image matching No
Adaptive camera modal fitting No
Meiching Sme 12 minutes 31 secands
Metching ’::"’” . 103568
Alignment time
Alignment memory usage ;i:‘::“ 49 seconds
Scfiwme verein 184.14868
Flle size 28657 MB
Depth Maps
Count 1431
Depth maps generation paramatars
Qualty High
Firering mode Mg
Max neighbors 18
Processing lime 1 hours 39 minutes
Memory usage 8.17 GB
Software varsion 1.8.4.14858
Flie size 10.73GB
Dansa Polnt Cloud
Points 525,818,087
Point colors 3 bands, ulmB
Depth maps genoration parameters
Quality High
Fitering mode Mid
Max neighbors 18
Processing time 1 hours 38 minutes
Memory usage 6.17 GB
Denss cloud generation parameters
Processing tme 3 hours 41 minutes
Memory Usage 16.63 GB
Software version 1.8.4.14858
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Filo size
Mode!
Faces
Vertces
Vieriex COWS
Depth maps generation paramaters
Qualty
Fitering mode
Max neighbars
Procesaing ime
Memory usage
Reconstruction parameters
Surface type
Source data
Intarpolation
Processing time
Memory Usage
Software version
Fila size
DEM
Skze
Coordinate system
Racenstruction parameters
Source data
interpolation
Processing time
Memory usage
Softwars version
Flia size
Orthomosaic
Size
Coordinate system
Colors
Reconstruction parametsrs
Blending mode
Surface
Enable hole filing
Enable ghosting fiter
Processing time
Memory usage
Software version
Fllasize
System
Softwara name
Software version
0s
RAM
CPU
GPU(s)

—-—-—-_-—-—-—-___-_

688 Gp

188,280,751
04,175 285
3 bands, uinia

High
Mild
16

1 hours 39 minites
617G

Asbitrary

Dense cioyg
Enabled

No

1 hours 38 minutes
2142Ga
1.84.14858
421GB

43,726 x 41,511
WGS B4/ UTM z0na 47N (EPSG::32847)

Densa cloud

Enabled

4 minutes 30 seconds
341,32 MB
1.8.4.14858

108 GB

50,494 x 38,730

WGS 84/ UTM zona 47N (EPSG:3284T)
3 bands, uinig

Mosaic

DEM

Yos

No

1 hours 25 minutes
241GB
1.84.14858
35.53G8

Agisoft Metashape Professional

1.7.0 buiid 11429

Windows 64 bt

15.82GB

Intel{R) Cora(TM) i7-10875H CPU @ 2.30GHz
GeForce RTX 2060
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1. Tuseu¥lfishusnvinw/audnluassuasaiilasdudensala
-laidl 68 58.62 82 51.90 150 54.74
-4 48 41.38 76 48.10 124 45.26
2. §dl ulsmaglsuaeiign (neulduinndn 1 4a)
- sEUUMaAuYla 6 12.50 14 18.42 20 16.13
- FEUUNLAUDINNG 7 14.58 6 7.89 13 10.48
- SSUUﬂﬁﬁmLﬁa 10 20.83 13 17.11 23 18.55
- lsnimauaz iluengg 8 16.67 15 19.74 23 18.55
- TsaAeiu w/e/ilu 4 8.33 11 14.47 15 12.10
- ?J"w] (LYY, AIAGL) 13 27.08 17 22.37 30 24.19
3. 33msfnwiivesiigadiaianindulae (Aeuldunndi 1 4a)
- Yaeeldimeias 6 12.50 5 6.58 11 8.87
- %ﬁﬁﬂﬁu&)ﬂ 7 14.58 11 14.47 18 14.52
- Wisangunadaatuguainsiiua 12 25.00 22 28.95 34 27.42
- TumdfinAssnenuiatenu 3 6.25 4 5.26 7 5.65
- Wlsmeu1avessy 20 a1.67 34 aa.74 54 43.55
4. wndsthasluadadou
- ey a 3.45 2 1.27 6 2.19
- hunna 2 1.72 q 2.53 6 2.19
- thusetn 3 2.59 10 6.33 13 4.74
- ForhussyvIn/saussymin 107 92.24 142 89.87 249 90.88
5. Yymiigatuiaulunaidou
- laifl 112 96.55 140 88.61 252 91.97
~hlsiitesme 2 1.72 9 5.70 11 4.01
-t 1 0.00 4 2.53 5 1.82
-ty 1 3.45 5 3.16 6 2.19
- vhiid/nau 0 0.00 0 0.00 0 0.00
6. uvaninl¥lunaiaidau
- 51Nu 6 5.17 12 7.59 18 6.57
- 5wuwm1a 39 33.62 46 29.11 85 31.02
- thluwidvanaes 2 1.72 2 1.27 4 1.46
- Hothussguae/soussmmi 2 1.72 3 1.90 5 1.82
- ﬁlﬁﬂﬁzﬂﬂ 67 57.76 95 60.13 162 59.12
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1. vihunsudeafiumsiuniiesusvaslassmviola
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- \suganTY 33 28.45 68 43.04 101 36.86
- afeenliiudssnvuluiiesiu 42 36.21 51 32.28 93 33.94
- syuuassgUlnauasaulnedty 28 24.14 31 19.62 59 21.53
- lduansmuAnLiu 13 11.21 8 5.06 21 7.66
AU 0 0.00 0 0.00 0 0.00
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DU 0 0.00 0 0.00 0 0.00
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-lgisu 72 62.07 84 53.16 156 56.93

- Tale5u a4 37.93 74 46.84 118 43.07
nansEnuiilasy

1.1 duazoas

-laifi 63 54.31 82 51.90 145 52.92

- 4l...aume 53 45.69 76 48.10 129 47.08

- NS935 26 49.06 42 55.26 68 52.71

- AansTuvRUiies 18 33.96 24 31.58 42 32.56

- NANTTUVRIYNYY 9 16.98 10 13.16 19 14.73
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uBtn Tud ISUBIGESe nouaraun Swio
MINE ENGINEERING CONSULTANT GO.LTD.

ANALYSIS REPORT
e ———

Data Provided by Customer
Customer Narne : Wisvudaudvin fusiaiamn Tnssnmmndiousiviadang Ussmiudasi 26201415514

Address : Auangels dwneyuiids SimupsrSaTu Cuslomer Code  : MBB00TS

Samnpling By : Samnpling Team of Mine Engineering Consultant Co., Ltd.  Sampline Date @ 3-6 April 2023

Sample Type grmluLTTanaialy (Ambient) Sampling fethod : Hish Volurne Alr Sampler
Station ; WRERMnEIME ULy A i Report No, : MEE00T5-01

{UTH 47P 532306 E, 971680 N.}

Datz Provided by Laboratory

Laboratory Code No. » MGa00TS51 Feceived Date 7 April 2023
Analytical Date D =17 April 2023 Report Date : 17 April 2023
Model of Equipment : TI5H Model of Traceability : TE-50264/2262
Certified Date : & December 2022 Expiration Date : 5 Decemnber 2023
Result Standard "
Parametear sampling Date Analytical Method
{mg/m™ {ma/m*)
_ 03-04/04/202% | USEPA 40 CFR 50, Appendix B 0.020
Tatal Suspended Particulate (TSP) Ua-05/04/2025 | USEPA 40 FR 50, Appendi B 0.325 0.330
05-06,04/2023 LIS EPA 30 CFR S0, Appendix B 0017
03-04/04/2023 | US.EPA 40 CFR 50, Appendix J 0.008
Particulate Matter {Pi-107} - 00-05/04/202% | US.EPA 40 CFR 80, Appendix | 000g 120
08-S 20023 USEPA 40 CFR 50, Apcendix | 0007

Note: ! searmagansaunrdaisnionuiond adud 26 (nm, 2507) des Asiussnasgnparmiamaluussenealadald
PaznAluTfiee AR LN 121 Ry 104 5 Y w Tuf o Aranu wa. 2547
Total Suspended Farticulate {TSP) : Huatosauane Tl @i 24 dalq
Purticulate Matter (PA-10} ; duazsastwmbnnii 10 luareu wio 20 Filus

Reviewed signatory Approved signatory

Reported results refer to submitted sampleds) only. /2
Do not copy partial of this analysis report withaut official approvat.
MECFR-5 Rene 0 03-0u 2566
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MINE ENGINEERIMNG COMSULTANT COLLTER.

Data Provided by Customer
Customer Name : Vasudad in Bussissgma Tnssnmamilawsivadenad vssmulnei 26201/15514

Address
Samplineg By
Sample Type
Station

Data Provided by Laboratory
Laboratory Code Mo, : MBE00TR/Z

Aralytical Date

2 P17 Apnk 2023

: danaBs dnnouuiidn SorirunseiosaaTy

: Bampling Tearn of Mine Engineering Consuttant Co., Ltd.

- ovmefluussemmiill (Ambient)

- thudaurmgsladidodrssmntmmedudiald sl 1 v
(UTHA TP 5T997T E, 570448 N.)

ANALYSIS REPORT

Report Mo,

Customer Code
sarmpling Date
Saraplivg Method :

Received Date

Report Date

: MEBTS
D56 April 2023

: Meall7E-01

LT April 2023
11T April 2023

High Volume Air Sampler

— — — — — . — — — — — — — — — — — — — — — — S S — — — —

Model of Equipment : TIZH
Certifled Date : 5 December 2022

Model of Traceakility : TE-BUZ5A/2262
Expiration Date : 5 December 2023

Result Standard ?
Pararmeter Sampling Date Analytical Method ar:.l
{meg/m) {meg/m)
03-04/04/2023 |  USEPA 40 CFREC, ApperdixB | 0.037
Tenal Suspended Particulate {T5F) 04-05/04/202% | SEPA 4D CFR 50, Appendix 8 0.032 0.3350
0506042023 LIS.FREA a0 CFR 50, Appendix B G034
03-04/04/202% LIS.EPA. 40 CFR 50, Appendix | 0017 |
Particulats Matter (PH-10) 04-05/04/2023 | USERADCFR S, Appendik) | 0015 | 0120
05-06,/00/2023 LIS.EFA 10 CFR 50, Appendix | 0.015
Note: U lssmiemmuensian-saaadaudei atud 24 (wa, 2547) Seq A AT TURenTHE" Al UL e ATl
Uszmas e Tyiuny Hy 121 moulies 109 @ diena o il 9 Bseeng we, 2507
Total Suspended Particulate (TSP) : QussanasiuseeTiy wie 20 #ilus
Particulate Matter (PM-18) 1 uasaeemuIndnnd 10 1aesow iy 24 $1lua
Resiewed signatany Approved sienato
Prapartad resulls refer to subritted sarplelsh cnly, 25

Do not copy partial of this analysis report without official approwal.
MWEC-FR-05 Feme 06 03-0d-2566
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MINE ENGINEERING COMSULTANT CO.LTDO,

ANALYSIS REPORT

Data Provided by Customer

Custormer Mame
Address
Sarmpling By
Sarnple Type
Station

s afudndtin Auudiadoes Tassnsuilaasinadauns Ussniutii 26201/15514
s vangedie denanudish Sawdnuasadrssuem
: sampling Team of Mine Engineering Consullant Ce., Lid. Sampling Date
: ArT ARy (Wind Speed)
: dmuaustegsindidoddasemamedusiold wifl 1 d1uuy Report Mo,

: MESOGTS

: 56 Aprl 2023
Samplirg Method : Anemometer
: WMBe0aT5-0t

Customer Code

(UTH d7P 579977 E, 370448 N.)

Data Provided by Laboratory

Laboratory Code Mo, @ MBED0TS4 Received Date 7 April 2025
Aralytical Date D 7-17 April 2023 Report Date : 17 Aprit 2023
Result
Time 3-4 April 2023 4-5 April 2023 56 April 2023
Wln?migeed Direction Wlnﬁnﬁﬁp}a ed Direction mnﬁn?,E}EEd Qirection

14.00-15.00 110 P b [ 1.0 k
15.00-16.00 P, MR n.a MME 0.3 RN
16.00-17 0% oo WA B, Pl PLAR, A
17 0018 00 R AR kA, [ B, [
18.00-19.00 [ [ilf 8 0.6 ME 0.7 ME
19.00-20.00 M4 [, LB MME kA TN
Z0.00-21.030 [ A, AR, AR MAA, MSA
21.00-22.0: MR P, MA, PS8, MAA, R
22.00-23.00 MR HeA, [AA P2 [ A
23.063-00.00 HSA A, YL LA, MNAA [
00.00-01.00 Pl MEA, B A, M8 h£A
11,00-02.00 A2 [158 P8, M, A Rl
02.00-03.00 N72, /A N [ A N/A, WA
03, 00-04. 00 MY M58 T, [sdy Mol Pl
0 A0-05 Q0 [ R hia, MR Py A&
05 Q006 .00 A, [ P, MR, PLAR [leA
Q6_00-07 .00 [ A R PSR kA, [MAA
07.00-08.00 MNAA P, PleA, PAA, A P
CB_00-09 00 MFA [ MR, PR Pl AR
(H G- 10,00 MR kA, AR P, [ A
19.30-11.00 [l £ M 1.1 ] MR, FL
11.00-12.00 1.4 M (.3 i MAA MR
12.30-13.00 A P 30 FA, s, AR {Er
15,00-14.00 LN IR B8, M M58 A

Mote: MNZA tarefi susau (Calm) A 0.0 més

Infer :  ARvELE LW AR INAR  Aawdla wasfmez Tusndewondssmulumadinvile
mrmdrandln 3dwnndn 0.4 ms

.
Eeviewed signatory Approved signatory
Reported resutts refier to submmitied samplels) orly. 142

Do ncit Copye partial of this analysis report without official appeoval,
MEC-FM 45 Bow.Ga 03-00-2546
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MINE EMNGINEERIMNG COMSLLTANT COLLTD.

ANALYSIS REPORT

Cata Provided by Customer

Customer Marme

1 Y o W oo | ' - =
s vhevudnwAn Sunddnua Tassmnssdiasmadang Ussnmudnai 26201715514

Address s iruangala denouuiih deninuesrdsans Customer Code  : M&A00TS
Samipling By : samnpling Team of Mine Engineering Conzultant Ca., Lid. Sampling Date  : 3-6 April 2023
Sample Type : S Az R (Wind Speed) Sarnpling Method : Anemometer
Station : nadeusmgslndiAtdasninmasiuild widl 1 Gy Report No. : M660075-01
(LTI 47P 579977 E, 970448 M.
Cata Provided by Laboratory
Laboralorny Code Mo, @ MEAJOTS M Received Date @ 7 April 2023
Anabytical Date : 7-17 April 2023 Report Date 217 April 2023
WAMD ROSE FLOT: OIFALA DO
Thrtion IO B mﬂmm
"ﬂls&
Y AT APEADE:
ol [l WM RY - HEH
End Dwls DT - {4000
:;EDUIT. mﬂk
1 S, R NEREED:
i Ly me
T s SURSUREERY ASEINRSN, SSSIRRURN iime . s (FRTON SRR R ,. ..................... CEOP.AhY HALME:
;I\'.E!T E . . E :' EA3T
: WIKD SPEED pr
! D&TE
= HoN P
[ see-mm
40 EH
[ ree-am
P, S— B onaim
. abrar BN
Reviewed signatory Approved signatony
Reported results refer to subrmithad samplads) anly, 242

Do not Capy partial of this analysis report without officlal approval,
MECFM-A5 Fov.06 33-04-2044
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MINE ENGINEERING CONSULTANT GO.LTD.

ANALYSIS REPORT

Data Provided by Customer

Customer Name  : Wauaudndo Bundiadgua lnsnsudiasiadenr Usznudni 26201/15514

Address s fUaAngaEe e Sendnunsetessaens

Sarpling By : Sampling Teamn of Mine Engineering Consultant Ca., Ltd.
Sample Type  ; sziutE (Sound Lovel) '

Station s minpRnugne U Aty

(LT d7F 3BZ306 E, 971689 N.)

Data Provided by Laboratory

Laboratory Code Mo, - MBEODTEAL
Analytical Date :T-17 April 2023

Model of Equipment : Quesl

Reference of level {dB{ATN 110 dBA1,000 Hz
feasurament of Reading {dB{AY) : 108,00 JB/999.42 Hz

Custormer Code @ MEBDOTS

Sampling Dete  : 3-6 April 2023
Sampling Method : Sound Level Meter
Repart No, | ME600TE-01

Received Date ¢ 7 April 2023
Report Date 17 April 2023

— — — — — — T— — — — — — — — {—

Model of Traceability : Ca-12B)2040047
Calibrated Date : 2% March 2023
Certiflcate Mo C2203-0102

Eguivalent Sound Pressure Level (dB(A))
Tirne 3-4 April 2023 4-5 April 2023 £-6 April 2023

Leg 24 hrs, Lmax Leg 24 hrs. Lrnzx Leg 24 hrs. Lmax
15.00-14.00 622 il £2.4 1.3 6.8 fo.h
14.00-15.00 4.1 TT.1 £1.9 21.1 635 TH2
15.00-16.040 &6 a7 a0 74,5 6a7.1 Tih
14.00-17.0K) /7.4 735 G55 ] B30 a2
17.00-15.0:0 a7.6 a5 620 [EN £8.10 fl.6
16.00-19.00 £3.08 BC.0 A28 745 £4,1 7.1
159.0:0-20.00 hlA a5 44.3 6%.3 G253 Ta.8
20.00-21,00 550 £8.5 13,9 1.4 475 a2h
21.00-22.00 45,1 3.8 3.6 h34 42.1 T0.8
22,00-23.00 a4.8 RAY 43,4 29.5 8.2 iy
25 000000 4.8 YA 45,3 7G4 226 724
NG.00-01.00 14.5 0.9 45.7 a7 &8 £1.8
01.00-02 00 45.0 250 138 hd.1 5.1 673
02.00-03.00 45.0 628 141 51,5 42,0 66,2
03.00-0d_00 4.5 01 ad.& 7.3 479 E3b
Q. 00-05_00 4d.4 0.1 da.1 hE2 452 25.0
03,00-06.0:) S50 G55 hA.1 0.5 £3.8 .8
06,00-07 .0 57.5 Ta.2 q43.5 a8.0 23,7 83.0
G7.00-08.00 Al.8 38,7 24,8 oA LT ) 5. ¥
E.00-09.00 62,9 T2.5 61.0 716 &9.1 .7
(15.00-10.00 65,1 7.2 fh.2 T £5.3 an.g
10.00-11.00 A4 7. 6.9 1.2 6.4 760
11.06-12.00 ) e, r 633 Th.d 0.0 8.2
1200-13 .00} &l.1 [ Tl T G20 T25

Average 24 hrs, 61.B - 600 - 61.5 =

haxitnum - 88T = Al1.1 - ar.1
Standard" 0.0 115.0 F0.0 115.0 0.0 1150

Mote: U ssmsasasTun i ndeumiend atiud 15 (e, Mﬂungiuﬁsﬁﬁﬁhﬂﬂﬂﬁﬂﬂ

Roviewed signatary

Reported results rofer 1o submitied samplefs) only,

[} ret copy partial of this analysis report withaut official approval.

REC-FI-45 Rowv 06 05-00-2h68

Approved signatory
Lz
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LEGNn Tl SuDideso AoUBaInUR Tt
MINE ENGINEERING COMNSLILTANT GO LTI,

ANALYSIS REPORT

Cata Provided by Customer

Custorner Name  : Wafuemuiin Fusiindawe lnssmnadiusivadand Usenniiagd 26201715514

Address s Auan e dur owudicn Sariruraiaa T Cuslamer Code  : MEGDOTS

Sampling By : sampling Team of Minc Engineerirg Consultant Co., Ltd. Sampling Date - 3-6 Aprl 2023
Sample Type : FzruLdLd (Sound Level) Sampling Method : Sound Level ater
Station : thudauswelndiAsdlarinnmsimdinld wgil 1ty Report No. : MB600T5-01

(UTh 4TP E7OO77 E, 270448 N.)

Data Provided by Laboratory

Laboratory Code Mo, ; MEER0TAA
Analytical Date 1 7-17 April 2023

tdodel of Equipment : Quest

Reference of level (dB{AY): 110 dBEAL,0G0 HF
Measurement of Reading (dB{A)) : 108.00 JB/999.42 Hz

Received Date @ 7 April 2023
Repait Cate 2 A7 April 2023

Modet of Traceahility : CA-128/U2040047
Calibrated Date : 23 March 2023
Certfficate No : C2203-0102

Equivalent Sound Pressure Level (dB(A))
Tirne 3-4 April 2023 4-5 April 2023 5-6 April 2023

Leq 24 hrs. Lrmas Leg 24 hrs, Lmasx Leq 24 hrs. Lirnasx
14.00-15.00 60,3 37 A2l 8.6 al1.3 a%.9
15.00-16.00 6l.2 4.1 f3.5 GA.5 Al T ar.b
16 00-17.00% 605 82.9 a3 a1y AN £1.0
17.00-13.00 Ra.4 H2 4 554 a0.% 543 !
13.00-19.00 R 1 7R3 5.9 az2.4d R4.T BhE
1%.00-201,00 kak TE.4 Bad 20T 563 £3.0
20300-21.00 ) .1 E2g TR S5 5.2
21.00-22.00 hl.8 ff & T £3.5 a43.7 a0k
22.00-25.00 hO9 L% ane Td.1 B3 T34
Z3_00-00.00 40,5 a1 LR fa 2 519 8.2
Q0.R-01.00 49,5 25,6 435 a0 49 4 .2
01.00-02 .00 45,7 740 434 Tl 48.1 f2 2
02 00-02.00 a0 .2 455 f49.5 R0 0.9
13,00-08,00 491 517 43,6 £2.7 a0 aY.6
(14, 000500 490 Tl.2 43,8 T0.3 4.6 5.4
(15000600 B3 Bl o237 a0.0 B30 T80
0&.00-07.00 Bd 1 T, S24 THY 507 Ty
OF,00-08.00) o7 fl.3 56,2 T8 2T 75.4
(. 00-R5.00 61.9 q5.d A05 gd5.3 5940 a2z
09.00-10.00 RET Th.4 sog 7.5 1.9 .1
10.00-11.00 LERN a4.4 a0.3 gd.0 LT 8238
11.00-12 .00 60,8 B, a20 30 631 31.8
12.00-13.00 652 83.4 a3 g36.2 BT 883
13.00-14.00 62,6 BE.4 hH.G Y25 G273 Be_f

Average 24 hirs. 584 - k7.8 B 576 -
Ihaxi - Ba.4 - g5 - 96.1
Standard™ TO.0 1154 0.0 115.0 T0.0 1150
Mote: " s Afidznssam samadsudan i aiom 15 (e, 25400 B fuununssiusedudndansialy
Reviewed signatory N Approved signatory

Refrled results refer to subriited samplols) anly.

Do niot copy partlal of thls analysis repart without official approval

MEZ-FIM-LE R 06 D3-04-2566
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MINE ENGINEERIMG CONSULTAMT CO_LTD.

Data Provided by Customer

Customer Mame

ANALYSIS REPORT

| o o LA ' wo A
s Wtudrudiin Suehiesgua Tasintrvilawsoianai? Usentulingl 26201/15514

Address : Fuangadie Swnauuiid SamiruRsrgoTsusa Customer Code  : MEEDDTS
Sampline By : Sampling Teamn of Mine Eneineering Consultant Ca., Ltd. Sampling Date 3 April 2023
Sample Type - ArTudeafia (vibration) Sampling Method : Vibration Recorder
Staticn s wpUkaILlsEnating (UTM 47P 580012 E, 971390 N.) Repart Mo : ME&0GTs-01
Data Provided by Labaratory
Laboratory Code Mo, @ Mas075/ Received Date @ T April 2023
Analytical Date 2 T=17 Bpril 2025 Report Date 117 April 2023
Result
Pararmeter
TRANSYERSE VERTICAL LONGITUDINAL

Freguency (Hz) ] Jd 20

Poak Particle Velocity {mim/sec) 0481 .244 0a7h

Peak Displacement (mrm) 0.0258 0.00¢ 0.013

Standard
Peak Particle Velocity {mmysec) 12.7 42.7 25.1
Peak Displacerment {rmrn) 0.20 0.20 0.20

a = o w ] a FY u - -
Nete : U desminassvriarineinTormirmssduoaiay 5o S aumnasgunTu qumsiub s ufussiieunn matodliaeiu
AuwluT AR 1Ay 122 maud 125 o arfd 29 furey 2548

MR W Frequency < 1 Fz, Velaclhy <0130 rmmssac Bae Claphacernsnt < 0 rmm

vrmsdiamiion 1627w

Reported results refer to submitted samptefs) only,

Reviewed signatory

Do not copy partial. of this analysis report without officsl approval.
MFC-FR-05 Rese i 0%-048-2 560

Approved signatory

142
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USIh Tud 1BudIiese AoUBEIoUN o
MINE ENGINEERING CONSULTANT CO.LTD.

ANALYSIS REPORT

Data Provided by Customer
T TR b oor o T & | v ¢ ol
Customer Name 1 WAUATLEINA AULADIHE Trgsninmilasusinadaln? Usswiuldngi 26201715514

Adldress : fivtangeda uneuufisn deminupsrSaTan Custorner Code  : MBB0OTS
Sampling By : Sampling Team of Mine Engineering Consuttant Co., Ltd. Sampling Date @ 3 April 2025
Sample Type - udussdia (Vibration) Sampling Method © Vibration Recorder
Station - i ve T i Report Mo. : 6007501

(UTM d7P 582306 E, 971689 N.j

Data Provided by Laboratory

Laboratory Code Mo, - Mesd075/6 Recaived Cate 7 April 2023
Analytical Date DT-1T Apil 2023 Pepart Date 17 April 2023
Pararneter Reat
TRAMSWVERSE WERTICAL LOMNGITUBINAL
Frequency {Hz) MR Mg AR
Peak Particle Velodty (mmysec) =0.150 <0.150 =0.130
Peak Displacernent (rarm) 0.009 0,009 0.000
Standard”
Peak Particie Velocity {(mm/sec) - - -
Peak Displacernent {rmm) - - -

@ PR, v 4 x i w Qo a ..
Mate : Wl AR TR RN TIT T R Ba TR B (709 F‘"IH'H'F'!-I"B‘I‘Ij“"LJFI'!'UﬁlI":TﬁFI‘JEEEI«!LL‘HEPITISJE‘IUE‘I#lﬂ_Elu‘T.lﬂﬂﬂ"l'Eﬂ"lLHNﬂ«l‘l-ﬂ.l
- n e P ) = w
Frm b vl s i 122 Aol 125 4 gdduf 29 funee 2548
A waE D Frequency < L Hz, Welodity <0130 mm/fsec Wae Displacement < 0 mm
wETIEdinial 16.21 5.

Reviewad signatory Approved signatony

Reported results refer to submitted samplels] only. 242

Do nat copy partlal of this analvsis report withour afficial appraval.
MEC-FM-5 Rev 06 03-04-2566
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MINE EMGINEERING CONSULTANT CO.LTO.

MEC-TISHTIS 17025
Testing 0523

ANALYSIS
REPORT

Data Provided by Custorner

Custorner Name : W atiugtdin Busiadeyue Tasmsodlowdiadanf desvnudngl 26201715514

Address - énuangads duneuuiia SardruAarEesasm Custorner Code  : M6600T5
Sampline By : Sampling Team of Mine Engineering Cansultant Co., Ltd. sampling Date ;& Aprll 2023
Sample Type - 7 {iater) sampling Method : Grab Sampling
Station - shiinfuuSnafsuudich (LT 47P BTR338 E, 970732 M.} Report ko : M&600T5-11
Data Provided by Labaratory
Laboratory Code Mo, - MESODTESE Received Date 7 &pril 2023
Sample Appearance - wiSadla ﬁﬁxﬂﬂuﬁlf"lﬂ'lﬂ TaifirE Analytical Dale . 7-17 April 2023
Report, Date 117 April 2023
Parameters Uriits Analytical Methods ! Results Standard ¥
pH @ 25 C - Electromotic Method (AS00-H' B) L 5050
Total suspended Solids gL Dried &t 105105 °C (2540 0 5.2 .
Total Dissolved Solids rngfL Dricd at 180 °C (2540 ) 48 -
Tetal Hardress ma/L as CalTy, | EOTA Titrimetric Method (2340 C) 1) -
Turbidiy MTL Mephelometic Mathod (2130 B} 21 -
Sulfate mgdl. Turhichmetric Methad (4500- S0, E) 12 =
Calcium® _—y Digestion, inductively Coupled Plaszma 653 )
Method (3030 F, 3120 B)
Total Iron gl Dlgestion, Inductively Coupled Plasma 006 )
Method (3030 F, 3120 B
) Cigestion, Inductively Coupled Plasma
Magnest.m® e/l Method (3030 F, 3120 B} .14 -

Mote: Y Standard Methods for the Ceamination of Water and Wastewater. 23 ed. APHA, AWAES, WEF, 2047,
2 ﬂ-mmnamznﬁumiﬁamﬂ5nuu=.viamﬁruﬂ‘uﬁ 8 (WA, 2337) soneupruiluwsss-wiggdnaduuasdinyun waandou s
- PRl m wm ™ ' - ol [,
W.A.2535 (33 fmvumunsgruneamdiluumdeiiniu Afilumefioongune o 111 noud 16 4 aviui 24 FRINTAIG 2537

(Usemii 3)

4 | " v
* TRy ERBULEuanTEUITanTTIUTEY ISCYIEC 17025 TnvhaaU iU nrmasay

Rewviewed signatory

Feqaorled results refer to submitted sarmplels] anly,
Do not copy pattial of this analysis report without officiat appraal,

MECHM-45 Few 06 03-04-2566

Approved signatony

174
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MINE EMNGINEERING CONSULTANT CO_ LT,

/A ANALYSIS
£7 \x  pEPORT

Testing 0623

T

Data Provided by Custarner
(TR w | e - 1 - - w o=
Custorner Name : winiiWe s i fundioSome Tesnsuilacsmadaing Jssnwdnei 26201/15514

Address s iusngstls dunawuiii Smimupsedrmme Custorner Code  ; ME600TS
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date - 6 Al 2023
Sample Type W {Water) Sampling Method - Grab Sampling
Station : ﬁﬁﬁqﬁuﬁmmﬁamﬁu fUTh 47F BEDA5E E, 365777 M. Repart Mo, : MEADDTE-01
Data Provided by Laboratory
Laboratory Code Mo. - Ma&0075/% Received Date 7 Al 2023
Sarple Appearance : 1a finznatihiiona ifindu Analytical Date - 7-17 April 2023
Report Date 217 April 2023
Parameters Units Analytical Methods Results Standard ¥
H @ 25 9 - Elertrometric Method (4500-H E) 6.9 5.0-5.0
Tolal Suzpended Solids el Drled at 103-105 °C (2540 D) <50 -
Total Dissalved Solids gL Dried at 180 oC (2540 C) TE -
Tokl Hardness mafl. as Calily | EDTA Tirimetric Method (2340 C) 22 -
Turbidity* MTL tephelometric Method (2153 B) <10 -
Sulfate mafL Turbidimetric Method (4500- 50, F) ] -
Calciur® me/L Cigestion, Inductively Coupled Plasma 692 )
Method (3030 F, 3120 &)
Digestion, Inductively Coupled Plasma
Total iron meL Methad (3030 F, 3120 6) j u0t i
, Digestion, Inductively Coupled Plasma
Magnesiym® gL 0.90 -

Method (3030 F, 3120 B)

Nota: ! Standard Methaods for the Exarrination of Water and Waslewater, 237 ed. APHA, AWM WEE, 2017 .

o U':zmﬂﬂruzn'i‘::.n-rsﬁau'mﬁamr.iwﬁﬁuﬁ’uﬁ B (uA. 2537) sanmumriiuvssTdydgRduatiuse invnunmiandosuesi
.7.2535 e dvumnasgun e madtusmaanidd Afisilusisemuuny) i 111 moud 16 1 aviudl 24 s 2537
(Ursianit 3)

¥ 1ﬁan15wﬂaﬂvﬁaﬂuﬂrmﬂmiwamﬁusm IS0AEC 17025 waskaslfimmaseu

Reviewed signatory Approved signatory

Reported results refer 1o subrmitted sampleds) anly. 2/
D nob capy partial of this anaysis report without oiflchal approval.
MECFrA-45 Rew, 06 (3-0d-25455
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MINE ENGIMNEER|IMNG GOMNSULTANT OO0LLTD.

A\~ ANALYSIS
e wmr>  REPORT

Testing 23

Data Provided by Customer
Customer Narne : wiiud g1 Fusaadyua Tnssnsdlanimanand Usswiuingd 26201715514

Address : #nuangaly dnauuiii deniRuesriosss Customer Code  : MEBOOTS
Sarnpling By s Sampling Team of Mine Engineerng Consultant Co., Lid. Sampling Date 6 April 2023
Sample Type W twater) samipling Method : Grab Sampling
Statlon : dhfinfusSnpnieFinh (Sump) Voanthmilas Report No. : MG60075-01

fUTM 47P BEZ153 E, 9714587 W)

Data Provided by Laboratory

lahoratory Code Mo, - Ma&00T5/10 Becebsed Date 7 April 2023
Sample Appearance ;- Analylical Date -
Report Date : 17 Aprit 2023
Parameters Units Analytical Methads Results Standard #
pH @ 25 °C - Electicmetric Method (4500-H" B} - 5.0-9.0
Total Suspended Solids ma/L Bried at 103-105 °C (2540 [ = -
Teskal Dlssclved Solids mgfL Cried at 180 °C (2540 ) = -
Total Hartness me as Calll, | EOTA Titrrnetriz Methed (2340 C) " -
Turbidit™ NTU Mephelometric Method {2130 B) o -
ulfate mafl Turbldimettic Method (4500- 50,7 E i -
Calciur* el Digestion, Inductively Coupted Flasma - i
tethod (3030 F, 3120 B}
Digestion, Inductively Coupled Plasma
Total Iron ML > -
Method (3050 F, 3120 B)
Magnasium® el Digestion, Inductively Coupled Plasma - i

tethod (2050 F, 3120 &)

Mote: ' Stanrdand Methods qu tre Eamination of "I_-'v."ater and Wastewater. 23™ ad, APHA, AWANE, WEF, 2017,

# Usemannienssumsisuandouuiend otud 8 (we 2537 sonmumilum s setydidueiuussinvnun s dauud e
WA.2535 (o1 FvunsnsgununwilusaEaR Flilurwfeenguny @l 111 wouil 16 1 asiuil 24 nuawiuf 2537
(Useinmit 3)

# ‘iwn-ﬁmaauﬁaq'uanwu-ﬁwun'rji'usaa ISC/IEC 17025 samanlfidnisuaasu

= Limunsaituiegnilsidess mihu

Reviewed signatory Approved signatory

Reported resutts refer to subritted sampleds) anly, 34
Do ot copy partial of this analysls report without official approwal,
MECFM-25 Rew g 03-0d-2568
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MIME ENGIMNEERING COMNSULTANT GO, LTD.

ANALYSIS

THAILAND

MEC-TIEI-TIS 17025
Tasting 0623

REPORT

Data Provided by Customer

wooow I U TN o T |
Customer Name : WruaILdnin &uwsadoges Trsanamilouamasal s Ussniulssi 26201715514

Address L ATUAN T WNBULRE Jan et TTIN T Custormer Code @ MG600T5
Sampling By 1 Sampling Team of Mine Ergineering Consultant Co., Lid. Rarmpling Date @ & April 2023
sample Type 11 (Water) sampling hMethod @ Grab Sampling
Station s UgUIRTATUR KA (UTM ATP 579812 E, 969457 N Repert No, : MBE0075-Dt
Data Provided by Laboratory
Labaratory Code Mo, - M&sQO7E/11 Received Date @ 7 April 2023
Sample Appearance - 1a fszaoughiiea luindu Analytical Date  : 7-17 April 2023
Repoit Date DT April 2023
Standard ™
Faremeters Units Analytical Methods ¥ Results Appropriate | Maximum
{riteria Criterla
pH @ 25 %C - Electrometiic Method (d500-H B) %) F.0-8.5 £.59.2
Total Suspendod Solids madl Dried at 1035-105 = (2540 0 <50 - -
. s . Mot mare
Total Dissalwed Sods rngfl (i &t 130 =C (2540 C} S 1,200
than £00
] i . ) Mext rare
l'otal Hardness ma/L as JaC0y | ECTA Titrimetric Method (2340 &) & 500
than 300
Turhbidity® MTL Mephelometric Metbod (2130 B) 1.1 5 20
- . 2 Mot mors
Subfare e/ Turbidlirnelric Method {4500- S0, F) <5 250
than 200
Digection, Induclively Coupled Pla:
Calcium® — raston, nductively toupled Tiasma 0.67 - -
Method (3030 F, 3120 B)
Digostion, Inductively Coupled Plasm: Mot more
Total tron /L 3¢ ¥ oup T ot 1.0
fethod (3030 F, 3120 B} than 0.5
) Digesticr, Inductively Coupled Plasma
Magnasium®* m 0.58 - -
B L Method (3030 F, 3120 B)
Mote: Y Standard Methods for the Exarnination of Water and Wastewstor, 23" ad, APHA, VWA, WEF, 2017,

# drsnrnmenmimine-nesuFuasdapanday o9 fmumrdnunasuasnesnnshm i 1*e'l'*m'un oA e T
nm‘]mrﬁ’uiuﬁ"aqﬁuwaﬂm{'mwu A, 2551 Afuluafa embunen B 125 aatdin 85 1 aIuf 21 pnory 2561

- TR :‘ﬂF‘IE‘IE-‘LIHE‘-‘I‘L!’Jﬂ'i]ﬂLliJ"lLﬂ"lT'SLl'i‘Elﬁ ISO/IEC 17025 srensfas R nsvmsEas

Reviewwed sfenatony

Reapaartedt resilly refer to subrnitted sarmplelsy only,
Do not copy partiat of thls analysis report without official approval.
MEC-Fal-45 Rew 6 03-00-2558

Approved signatary

4
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TISCH

Y)

Environmental

RECALIBRATION
DUE DATE:

December 5, 2023

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 4AH
Run (m3) (m3) {(m3) {min) {mm Hg) {in H20)
1 1 2 b | 1.4280 3.2 2.00
2 3 4 1 1.0110 6.4 4.00
3 5 6 1 0.5000 7.9 5.00
4 7 g 1 0.8570 8.8 5.50
5 9 10 1 0.7080 12.8 8.00
Data Tabulation
Pa Tstd
Vstd Qstd \/ﬁH(-pgﬁ- B ) Qa .1/ ﬂHi Ta/Pa )
{m3) {x-axis) (y-axis) Va {x-axis) {y-axis)
0.9974 0.6985 1.4154 0.9957 0.6573 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
m= 2.0419%6 = 1.27864|
QSTD b= -0.00930 QA b= -0.00581
= 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= Um((,\/n.H( Petd )( T ))b) Qa Um((JﬁH;E Ta/Pa))-b)
- Standard Conditions
Istd: 298.15 =g 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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THAI METEOROLOGICAL DEPARTMENT

":;' 73 -?l
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Calibration Certificate

lssued by : Calibration & Test Section Meteorologlcal Instruments Bureau

Date of Issue 24 February, 2023 Cerfification Mo, 072023
Iage : 1 of 2
Ohject : wind speed and wind directon
Wanufactiurer SRS MWHG
Easic Datalogger : Symphonis
Type Sonsor - #400 Easic Daratogger LR20
Senal No. Spmsor | (79500142864 Basic Datalogger - 309020178
Customer
Calibration Condition : Tempeorature 2971 ®C  Barometric Prassure 10118 hia

NATIOMAL STANDARD WIND TUNMEL

- Thermal Anemometar G642 S 81583

CHOOK GAGE NG 1425 [ihot Tuba Thaodor Friedrichs Typea 08000000 senal 9022
M.1.5.T. Tost Refarence Mumber 7317241460 + Steclard Velooity a1 20 - 30 misec
Cltrasonic Anemorneter tode| DA-HRD-ITY {suroor TR-B0AH}

Seral Number 110730029 {sensor 1 20628588)

JAPAN CUALITY ASSURANCE CROAMZATION : Standard Velooity 8 0.--20.m58c

! Y, o F o \'L
Calibrated by [ (Apthortsed Signatory)”
| for the Chiel I

- .' L .
Mechanical Engineer  Sub-Stangard Justrument
\ o N - i
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4353 Suklhumyit, Bangna,

THAT METEOROLOGICAL DEPARTMEN T

Bangkok 10260 Tel. 081-454-2804,0-2399-0469

The Result of Calibration

Certification No. (7223

24 February, 2023 Page : 2 of 2
Standard HOOK GAGH NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemumeter | Pressure | Waeumms | Velacity veloeity Correctivn
anseL inches H20) | inches K20 | TfSEC msec misec
1.4 - - - 0,92 0.08
3.02 = - .08 -0.08
300 = 4 9 002
7.04 700 005
02 = = B9 (.03
1101 c - 1109 -(1.08
13.01 = - |2.98 0.03
15.01 5 = 15.08 -0.08
17.02 y = s 1698 0.04
20.02 = . 4 2002 a.00

wWind Aleft Plotting Board.

US. DEPARTMENT OF COMMERGE WEATHER BUREAU

WIND DIRETION

TESTED WIND DIRECTION

Calibrated by

BT, Watcharapul Subwat

Mechanical Englnect

o 0
gl il
180 180
270 270
—~5 5\

Ca hraliﬂﬂ& Tﬁﬂbﬁcﬂﬂn 'u \

Muleuqoﬁmcal lntrumxnis Burhm 1
\ = /

U NE; e
r(-x \

"‘-1
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Acausiic Labotratory
Thailand

Certificate of Calibration

Certificate No.: C2203-0102

Order No: 2203040

|Customer:

Date of Calibration: 2023-03-22

Date of issue: 2023-03-23
Instrument Calibrated: Sound Calibrator
Manufacturer: Quest

1y pe: CA-12B

Serial no: U2040047

Calibration and verification performed:

The performed tests refer to the sections 5.2, 5.3 and 5.5 in IEC 60942 (2003): Electro-acoustics - Sound
alibrators, The calibrator has been tested as described in Annex B of the sume standard.

Preconditioning:

The equipment was preconditioned for more than 12 hours at the specified calibration temperature and

humidity.

Instruments and Program:

A complete list of instruments, hardware and software, that has been used for this calibration is separately

uvailable from the calibration laboratory.

Equipment standards used:
- Sound measuring equipment calibration unit 483B S/N31083
- Digital multimeter Keysight S/N HP34401A
- Ultra-low distortion function generator Stanford SRS DS360 S/N123625
- Acoustic sound calibrator class 0 Nor1253 S/N32941
- Reference microphone condenser G.R.A.S. 40AU-1 $/N309231
- System software Nor1504A

Traceability

The measured values are traceable to following the ISO/IEC 17025 laboratories;
Sound Pressure Level: NCL, Norway

Reference microphone; NCL, Norway

Voltage: TPA, Thailand

Frequency: TPA, Thailand

Puge 1 of 2
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Acausltic Laboratory
Thailand

Certificate No.: C2203-0102

Environmental conditions: Pressure: Temperature: Relative humidity:
Reference conditions: 101.43 kPa 23.0°C 50 %RH
Measurement conditions: 100.67+ 0.01 kPa 2l4x1.1°C 589422 %RH
1. Sound pressure level
Specified sound | Measured sound | Deviated value Uncertainty Tolerance limit
pressure level pressure level (dB) (dB) IEC60942:2003
(dB) (dB) Class 2 (dB)
Reference microphone 40AU S/N 309231
110.00 [ 108.0 | -2.0 + 0.1 1 £ 0.75
2, Frequency
Specified Measured Deviated value Uncertainty Tolerance limit
Frequency Frequency (%) (Hz) IEC60942:2003
I (Hz) (Hz) Class 2 (%)
Reference microphone 40AU S/N 309231
1000.00at 110dB | 999.42 | 0.06 | +0.1 [ +2.0
3. Total distortion
Specified sound 5 Tolerance limit
nrean lovel Measure;iyr;ismrtmu Unc:;{t};inty IEC60942:2003
I (dB) = Class 2 (%)
Reference microphone 40AU S/N 309231
| 110.0 [ 0.80 | +0.3 J + 4,0

The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage factor k = 2,
providing a level of confidence of approximately 95%

Checked By: .

Calibrated By: ....
{ )

1 2023-03-22
: 2023-03-23

Date of calibration
Date of issue

Page 2 of 2

Registration number 0105564086235
654 Poemsin Sol 42, 5ai Mal, 10220 Banglkok Thalland
Tel (+66] 02 1253027 Fax [+56) 02 1253027 Email: infoialtbik.com
wranwe althl. com
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) METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

Certificate of Calibration

=3

Certificate Number : SPR23010174-3 Page : 1 of 4
Customer

Equipment Name ! Vibration Monitars

Manufacturer . Instantel

Maodel O N/A

Serial Number  UM14539

ID. Number T VM-NO-8

Environmental Conditions

Ambient Temperature R e = gl T Received Date : 13 Jan 2023
Relative Humidity : 80% T15% Calibration Date : 17 Jan 2023
Location of Calibration ! In‘Lab Recommend Due Date : 17 Jan 2024
Calibration Procedure i In-House Method  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 ISO/IEC 17025:2017 in accordance with reference procedure. Standards used to perfarm
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.Our 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 mests their neads.
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).

Calibration Officer

Authorized Signatory

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

Calibration Report

Certificate Number : SPR23010174-3 Page : 2 of 4

Reference Standards

Equipment Name Model Serial No. Certificate No. | Due. Date
ICP Accelerometer 353B04 LW2317986 458941 13 Nov 2022
Traceability

o This certification Is traceable to the International System of Unit maintained at :
C PTB - Physikalisch Technische Bundesanstalt, Germany

SP-FM-04-15 rev.0



Result of Calibration

- Certificate No. : SPR23010174-3 Page : 3 of 4
Results of Calibration : («) Without ( ) After Adjustment
Geophone P/N 721A3301 Functional Performance Test
Function STD Reading UUC. Reading Error Unct:t;‘;!inty
Velocity (mmy/s) 5.004 4.991 -0.013 0.059
Frequency Response Performance Test @ Smm/s Unit : m/s®
Freguency Uncertainty
STD Reading UUC. Reading Errar
(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 4,950 -0.017 0.058
80.0 5.005 4.987 -0.018 0.058
100.0 5.005 4.988 -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 -0.016 0.058

SP-FM-04-15 REV.0




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?
R STD Reading UUC. Reading Error Unasiahy
(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 1.480 -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 4,976 -0.026 0.058
160.0 9.997 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 commercial 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 approximately 85%

- End of Certificate -

SP-FM-04-15 REV.0



CALIBRATION LABORATORY CO,LTD.
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CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE : ELECTRONIC BALANCE
MANUFACTURER : SARTORIUS

MODEL / TYPE H AZZI4

SERIAL NO. . 28092281 [MEC-LABM|
CLID. NO. - 362101621

JOB CONTROL NO. 5 220718072052

o _

DATE OF RECEIVED : 1B July 2022 DATE OF 1SSUED ; fi6 August 2022

Repaort of valibrafiva sereediog st not be taken in part. Except camplcie. Wilthout the sppraval of the Calibrufiod Loberatery Co., Lid.

Calibration Engineer

Approved By :

Authotized Signatory
06 August 2022

This Calibratlon Certificate documents the traveghilley to natonal standards, which renllze the units of measurement according tn

the Internadonal Sysiem of Tnl (S0
Certificate No. Q2107252

F3-011-4/411-12 pagc 1 i 4

ol calibration
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CALIBRATION LABORATORY Co, LTD.

ilae"MRA ANE) Kt dcccot e B

l' T =0

Aceredited
BRI AENE LR

REPORT OF CALIBRATION

FOR

NOMENCLATURE i ELECTRONIC BALANCE
MANUFACTURER ; SARTORIUS

MODEL /! TYPE I AZ214

SERIAL NO. : 28092281 [MEC-LAB)1]
LOCATION SITE : LABORATORY

DATE OF CALTIBRATION : 43} August 2012

ENYIRONMENT CONDITIONS :
Temperatore ; 24 °C te 25 %C Relative Humldicy : S0 % to 55 %%

PROCEDURE USEIL
This instrument wad ¢alibrated under procedure No, CLC-CPMB-)1 bascd on EURAMET//¢g-1 & Versiom 4.0 (1172015}

The calibration was perlormed by Comparison with Weight Sel which maintained by the Calibration Laboratory Co., Lid.

REFERENCE STANDARD VUISER :

Weight Sel, Mettler Toledo Class E2 8/N. 158550,

TRACEABILITY :
The measurcments are leaceable to [nternational Systern of Units {St), through Matienal Institute of Metrology (Thailand).

Cedificate Mo, WM-0120=2 1, Due Dale 17 December 2023,

UNCERTAINTY :

The reported expanded uncertainly uf messurencnt is stated 42 the standard uncertainly of measurement mulliplied by the coverape
factor compliss with the table which for a normal distribution correspondy to & coverage probabilily of approximatcly 95%. It has

been evaluated according Le the "Evaluation of the Uncettainty of Measurcment in Calibration (EA-4/02 b 20210

Certificate No, Q22072052

F3-01 1-04/01-12 page 2 of 4
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CALIBRATION LABORATORY CO. LTD.
lacRA A"*AB

TR

CLC
SAncreditead
IR TR 1T7FNREM

CONDITION OF CALIBEATION ITEM : GOOD
MEASUREMENT RESULTS : ( ) without adjustment (X ) adjustment

CALIBRATION DATA

1. Error of indicutions [ Before Adjustment |

Mominal Tedt Value Conventional osy Display Vahac Error of Uncerlainty
Coverago faclor k
(e} {g) {g) Balance{ g} T (mg}
100000 10,0000 10.0000 0.0000 - "
20,000} 200000 199097 -0.0003 - &
50,0000 500000 49,9941 -0.0009 - =
100 0000 100, Qe300 0 99%1 00008 & =
2000, 0L 199.9997 1999975 -0 - o

2. Errvor of indications [ After Adjusiment |

MNominal Tesl Walue Conventional nuass Display Value Emrar of Uncettainty
Coverage factor k
(g} (&) (&) Balance { ) T (mg)
Unload 0.0000 0L.{H 00000 0.04 7,28
00010 LT 0.0140 0000 0.7 2,00
G.0100 0.0100 0. HaO0 0.0000 0.07 2,00
0.1000 {1000 0.10080 0.0000 oy 2,00
1.0000 L0 L.ogal [ .0001 0.7 2,00
500t 5.0000 5.0001 +0.0001 0.47 2,00
L0000 10000 10,0002 +3.0002 007 2,00
SH.0000 50,0000 0.0041 +H1.000G1 0ll 2,00
1000000 10k Q00 1020001 +H1.0001 01% 2,00
1500800 144, bgag 1500001 +.0002 0.26 2,00
2000000 1099997 1999599 —0.0002 0.33 2,00

3. Repeatability of indications

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

20000 0.00005

Certilicale No, ()22072052
F3-011-04/01-12 page 3 of 4
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CALIBRATION LABORATORY C0.,LTD.

A e bbbt L LR L L L LY > AAAB
NN =i

AT T REDIITELL

) i TN
it nlurf':’;cl:laﬁmﬂgﬂ';hg
e iy
TAG ML 17F0Nn
CALTBRATI T
4. Effect of eccentric application of a load on the indication
3 1 4
(]
2 5
Drigplay Walue (g ) Maximum Diffcrence of
Nominal Test Valve {2} =
Pusiiton | | Position 2 | Position 3 | Position 4 | Position 5 Centet Value (g )
S0, 0000 500000 499590 30,0000 50.0002 48,9999 00002
Mote, The Scope of Accredited ANAB Cortificate Mo, ACDWM-2814 Version (03 Papc 41 of 54
This report is valid for the above sialed listrumeni's enly.
4 End of Certliicate #4
Certificate No, 22072151
F3-011-W/1-12 page 4 of 4

E%i@

arlcalibration


User
Rectangle


CLC

Accred]bed
TROILL 17028

CALIBRATION LABORATORY CO.LTD. 2 00
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CERTIFICATE OF CALIBRATION

NOMENCLATURE I ELECTRONIC BALANCE
MANUFACTURER g METTI.ER TOT.ETH}
MODEL /{ TYPE : ABZ04-5

SERLAL NO. i 1123163290\ MEC-1.ABO2]
CLID. NO. H 362101622

220718072053

JOB CONTROL NO.

CUSTOMER

DATE OF RECEIVED : 1§ July 222 DATE OF ISSUED : 04 August 2022

Ruport of calibration sercening must ant he taken 1n part, Excepd complelc, Wilhout the npproval of the LCalibration Laboratary Cn., 1.4d.

Calibration Engineet

Approved By :

Authorized Signatory
06 August 2022

This Callbration Cevtificale documents the Lracealiility io walional standards, which realice the units of mensureroent seconding to

the [nternationnl System of Units [ 51 )
Certilivale No, Q22072053

F3-011-04/01-12 pape | of 4
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CALIBRATION LABORATORY CO.,LTD. . s

3
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e TRS: 170D

REPORT OF CALIBRATION
FOR

NOMENCLATURE : ELECTRONIC BALANCE
MANUFACTURER ! METTLER TOLEDO
MODEL / TYPE H AB204-5
SERIAL NO, : 11231632H MEC-LABO2|
LOCATION SITE - LARORATORY
DATE OF CALIBRATION - 03 Aupust 2022

ENVIRONMEND CONDITIONS :
Temperatare : 14 *C to 25 *C Relatlve Humldity @ 50 % Lo 55 %

PROCEDURE USED :
‘I'his instrument was calibrated under procedore Mo, CLC-CPMB-U1 based on EURAMET/ep-1%/Yersion 4.0 (11,2115},

The calibration was performed by Compariacn wilh Weighl Set which maintained by the Calibration Tahoratory Co., Tad,

REFERENCE STANDARD USED :

Weight Set Metller Toledo Class B2 /M. 158850

TRACEABILITY
The measurements are traceable to International Systom of Units (81}, throupgh MNational Tnstitute of Metrology {Thailand),

Crrtificate Mo, MM-G120-21, Duc Date 17 Drecember 2021,

UNCERTAINTY :

The reperted expanded uncerminty of measurement is stuted ax the standurd uneeramly of measurement muliplied by the coveragoe
laetor complies with the table which for 1 noomal distribution corresponds to a coverape probability of approximately #5%. It has

been cvaluated according to the "Evaluation of the Uncertaingy of Measurement in Calibration (EA-4,/02 M. 2021)"

Certificate No. Q32072053

F3-nii-0d/ni-12 pape 2 of 4
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CALIBRATION LABORATORY CO.,LTD.

CONIMTION OF CALTBRATION ITEM : GODOD
MEASUREMENT RESULTS :{ }without adjustment { X ) adjustment

- - —
’IaC'MRA AWE] Kzhara! Arccenlzhied B
- o A CCRED e 0y
- . | 1t L H _%
SELIFFATIZN AU
MkAFSISCHAL PYZA Sz |
ACDIN 2571+

CALIBEATION DATA
1. Error of indications [ Before Adjustment |
Nominal Test Yalue Conventional mass Diuplay Value Error of Uncortainty
Coverage faclor k
'y (g) {g) Balance { g } I (mg)
L 0000 1 0000 9.099% 00001 = #
200000 PN 20.0001 +0.0001 2 =
S0.0000 S0.0000 49,9995 -0.0005 - =
1Ok M) 1. R0 99,9990 -0.0010 - -
2000000 199.9997 1529075 -00021 S -
2. Error of indications [ Atter Adjustment |
Nominal ‘T'est ¥alne Conventional miass Display Valus Error of Uncerlainly
Coveraga factor k
(gl (e) (g) Balance ( g ) T imp)
Unload 0.000) (.0004 0.0000 0.4 228
Guooln 0000 (.0 HREEL 007 2,00
00000 00100 Q0100 0. 0000 0.07 2,00
0. 1000 0. 1000 01000 0.0000 0.07 2,00
IR L 1.0000 1.000H) 1.0 0.7 2,4
500k 5,000 50000 LERLICEY) 0,07 2,00
LG OO00 10,0000 10 01 +0.0001 0.07 2,00
500000 00000 000600 (L Q.08 200
100, 0606 100, 000} 100,00 0.0000 12 200
LACH Dy 149.959099 148,999 C.0000 0.24 2,00
2000000 199.99%7 199 09945 H)00)2 024 2,00

3. Repeatability of indications

Mominal Test Value (g )

Standard Deviation of Reading (g

200.0000

0.00005

Certificate Ne. (22072053
F3-011-D4701-12
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CALIBRATION LABORATORY LO., LTD.

ACZTREDITE 2

i[_a{:?ﬂﬂ,& SRS R tanst decrsd R e

St Da | -

Famni h
ST TALIMAATIDN 54
if TR SISKIHAL Y245 RENIZM|

c Lc R S

Aocredlted
LS STRC 1 TORMN

CALIBRATION DATA

4. Eifect of eccentric application of a loud on the indication

3 | 4 Aﬂ)‘\
[]
2 5 2 5
Display Valuc { g ) baximum Difference of
MNominal Test Value [ g )
Position 1 | Position 2 | Tosition 3 | Position 4 | Position 3 Center Velue { g )
500000 30.0000 0.0 . O(CHD S0.0001 S0 OGN (0001

Mote, The Scope of Accredited ANAB Certificate No. ACTIM-2814 Version Q08 Page 41 of 34

This report is valid fur the above stated instrument's only.

i End of Certificate 283

Certificate We. (22072053
page 4 of 4
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Accredited
ISO/IEC 17025

CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE : pHMETER
MANUFACTURER :  EUTECH INSTRUMENTS
MODEL / TYPE : PHTOQ
SERIAL NO, : BH306R/MI3X21BRI4/93X)52011
CLID. NO. o 37200480
JOB CONTROL NGO, i I2080407T043

CUSTOMER MINE ENGINEERING CONSULTANT CO,, LTD.

2114,2715 JSP CITY RANGSITKLONG 1, 50L RANGSIT-NAKTION NAYOK 3441,

FRACHATHIFA'L, THANYARURI, PATHUM THANI 12130 THAILAND.

DATE OF RECEIVED : 04 Aupust 2022 BATE OF ISSUED : 10 Aupust 2022

Hupert of calibration screentng maust oot be taken I pa |, Excepd vomplele, Wiihoud ihe sppesval of the Collbration Lahoratary Ca,, Lid,

Calibrated By ;

Calibration Engineer

Approved By ;
Authorized Signatory
10 August 2022

‘This Calibratien Certificate ducnments the (raccability tn national stnndards, whivh realize the units of measurcment aceording to

the International System of Uniis { 51 )

Cerlilicate No, Q22077943

F2-011-04/01-12 page 1 of 4
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- CALIBRATION LABORATORY CO.,LTD. . o 800
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Supplement to Calibration Certificate No, 22077943

REPORT OF CALIBRATION
FOR
NOMENCLATURE . pHMETER 23 SEP 2022
MANUFACTURER :  EUTECH INSTRUMENTS
MODEL / TYPE . PH700
SERIAL NO. . 983068/93X218814/93X052911
LOCATION SITE :  LABORATORY

DATE OF CALIBRATION  : 04 August 2022

ENVIRONMENT CONDITIONS :

Temperature : 23°C lo 24°C Relative Homidity : 45% to 48%

PROCEDIRE USED :
This instrument was calibrared under procedure No, CLC-CMCH-08, CLC-CPTH-03 bascd on ASTM E 644-04

a5 calibration guidelines. The calibration was performed by direct measurement with Certified Reference Material (CRM)
and Reference Material (EM) and camparison with Dry Block Calibrator, Precision Thermometer and ITPRT

which maintained by the Calibration Laboratory Ce, Lid,

REFERENCE STANDARD USED :

1. IPET, SDL Model TLOO-450-10 /M, KO897A-1-15,

2, Dry Block Calibrator, Presys Model T=45NL S/M, 209,009, 15,

3. Precision Thermuometer, Wika Model CTH 7000 SN, 014471719,

4. pH Stundurd Splulion, NIMT TRM CODE TRM-5-2002, TRM-8-2003, TRM CODE TRM-5-2007,

5. pH Slandard Solution, Controd Company Calalog Mutnber 06-664-260,1 1754256, Lot Mumber CCT28484,

Certifieate No, Q2207794341
F3-012-04/01-12 poge 2 of 4
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CALIBRATION LABORATORY (O, LTD.
nlacmm AJAB
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1Sk fLEL Lrae
Eupplemnent to Calibration Certificate Mo, Q22077043
TRACEABILITY :
1. The measurements are fraceable fo Inteenational System of Units (517, dwough Natignal 1nstih
Certificate Mo, 1"7-0078-21, Due are 15 August 2022, PRI o L | VY

2. The messurements are traceable W lnlemationsl Systen of Units (ST), through Calibration Laboralory Co., Lid,

Cenificate Mo, 21111638, Due Date 23 November 2022,

3. The medsurcmenls are lracedble o International System of Unils {81, through Technology Promotion Associalion

{ Thailand-Japan ). Certifieste No, 22E368, Due Dare 14 March 2023,

4. The measurcments arc traceable to Tnkernational System of Units (811, through National Tnatitute of dctrology (Thailand},
Lot Number, 150221, 160221 , 180121, Due Dale G5 May 2023,

5. The measursments are fraceable to lnternational System of Units (51}, through Control Company.

Certificate Wo. 28 (- 12405788 , Due Dara 30 June 23235,

UNCERTAINTY :

The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurcnient melliplicd by the coverapge
Lator eomplics with the wble which for 3 normal disidbution corresponds o 3 coverage probability of approximnately 93 %6,

It has been evaluated according o the "Evaluation of the Uncertainty of Mepsurement in Calibration (EA-4/F2 W20 )"

Cerfifleate Mo, Q2207724341

F3-012-04/01-12 paged of 4
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CALIBRATION LABORATORY CO0.LTD. . T, '

ACLC LDy TED
f_"‘x b L = ':.A- T
c l_c SUTUTA DIMESS SHAL MeRSnerEHT
Apcradited BCDR-2A 14
10 FIEC TF0EN
Supplement to Calibration Cenificats No, Q22077943
CONDITION OF CALTBRATION ITEM : GOOD
MEASUREMENT RESULTS : ( X} without adjustment { ) adjustment
The table in the following gives the calibration resulls and assoctated messurernent uncertaintics
ol pH meter.
CALIBRATION DATA
23 SEP 2022
1. pII METER RESTILT (@ 23 °C
Standard pH pH bicter pH Meter Lncertainty of
Correction
Buffer Solution Reading Reading rH Moasurcment k Factor

(pH) {pH} {mv) (pH} {1 pH)

L.6RD 1.70 289 -0.020 0010 2,00

4.000) 4.01 14%3 SN 0.014 2,00

G956 6.499 =271 +0.006 0.013 2,00

1,007 10.01 -197.2 -0.003 0013 200

The Svope of Avcredited ANAB Ceriificate No. ACDM-2814 Version (08 Page 2.3 of 54

2, TEMPERATURE RESULT | THERMISTOR |

liiersion depth (mm) | Actual Temperature { °C) | DUC Reading € °C) Cortrection { "C} | Uncertainty £ ( °C)

100 25 230 +0h.[H 013

Mote. Privbke @ 4 mm
Materials : bdetal Sheath.

The Scope of Avcrediled ANAB Cedilicate No, ACDM-2814 Version 008 Pape 47 ol 54

The reporied uncerlainty s based on a slandand unectlainly multiplicd by coverage laclor of k= 2,00,

This repert iz valld for the above stated instrument’s only.

#i# End of Certificate M}

Certificate Na, Q2207794341

F3-012-04/01-12 page 4 of 4
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sk Certificate of Calibration
“, -/.—::\-«‘-‘F‘
A HH-'I'ISI-'II!J'TMS
Equipment: SPECTROPHOTOMETER Cerificate No.: CO06220365
Model: T23C Issued Date; 02 August 2022
Senal No. {or ID.): 2241301043 (MEC-LAB11) Job MNo.: KEPR2208413
Manufacturer: KWF Fage: 1 of 2
Condition: In Condition
Customer:
Environment Condition: Temperatura 231 °C t 0.4 °C
Humidity 589 %RH + 80 %PRFH
Calibration Placea; MINE EMGINEERING CONSLULTANT CO.,LTD.
{Laboratory i 4) 21114, 2{115 Soi Rangeit-Nakornnayok 34/1,
Prachathipat, Thanyaburi, Pathumthani 12130
Calibration By: Miss. Kaswkan Suradech
Calibration Drate: {2 August 2022
Tha Method used: In house methed, CAL-WI-24, base on ASTM E 275-08 and ASTM E 387-04
Tracaability: This cerificate is traceable to the CRM maintained by National Institute of Standards and

Techrolegy (NIST) through Stama Scientific Limited.
The standard for Wavelength Gerlificate No. 93907 and 933914
The standard for Photometric Cerificate No. 9112739

Person in charge Authorized signatory

This covtifcnba 16 feound Ihi unita of meoauremeant ecconding to the Imemational Byatsm of Unils {G1). [t providis tracsehilty of measumsment Lo niemadiconal o
nethona standerd or olher recognized netionsl standard abarmtardss,

Tha mesammement uncertalnty staled (s the expanded uncertainty which 16 chisined from the stenderd upcertalnty multiplled by the coverage facior (k=) ta
penvkln & lavel of canfidence of apg=oumeloly B5%. K s delermined In accordance with the Guids b Expression of Lncertalnty In Measuremegnt {GURM)],

These resutts may be affacted by devialons from spactisd conditione. The resylls retate only ta the llems tested, calfbrated or sampled. The raport shall not be
raproduced axcepl n full wihoul epprovel of CKEH Technology Limlted.
LAEY R ARTU TR S TR
MRH Technobogy Limed
2633 FuE R WYL e T primueTLe 4 0260

253 Bukhumvit Aoad, Bangohek, Phrakhenong, Bargkok 10260
Fhong; +88 2630 F0O0  Emall: Imfo.callbration giokah.corm  Wabsita: weww, dksh.convacientific-ihailand

DE[ivering Growth - In Asfa and BE‘}I'Dnd. CALFM-COBE-13 20 Jul 7023
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Carllficata Mo,; CO6220365 Pege 2 of 2
Callbration Results:
Without Adjustment
Wavelength Atcuracy (nm}, Tha speciral bandwidth of Std ot 4 nm and ULG at 4 nm
Standard Wavelength Untt Under Callbretion Comection Lncertalrty
416.46 418.5 -0.02 0.13
460.08 460.1 .04 .13
536.90 53c.é 0.10 013
574.60 ST46 0.00 0.13
B79.70 8798 £0.10 0.13
Photometric Accuracy (Absorbance)
Wavelsngth Standard absorbance Linkt Under Callbration Correction Uncortalnty
0.0000 0.000 0.00400 0.0045
0.2599 0.288 0.0013 0.0045
420 nm
5170 0.516 0.0010 0.0045
1.0286 1.028 0.0006 0.0045
0.0000 0.0 0.0000 0.0045
0.2837 .28z 0.0017 0.0045
440 nm
0.5074 0.507 0.0004 0.0045
1.0071 1.007 0.0001 0,004%
0.0000 0.000 EAHLH 0.0045
0.2467 0.248 0.0007 0.0045
463 nm
4593 0.480 -0.0007 0.0045
0.9322 0.833 =0.0003 0.0045
0.0000 0.000 0.0000 0.0045
0.2424 0.243 0.0004 0.0045
546.1 nm
04649 0.465 00001 0.0045
0.8457 0.946 -0.0003 00045
0.0000 0.000 0.0000 045
0.2570 0.257 0.0 0.0045
530 nm
0.5035 0.504 -0.0045 0.0045
1.0022 1.001 00012 0.0045
0.0000 0,004 0.0000 0.0045
.2580 0.256 0.0000 0.0045
635 nm
0.4968 0.496 0.0008 0.0045
0.8713 0.870 0.0013 G.0045

Ut Aotz twaTuTal dwtn
DKBH Technelogy Limlad

2533 NULAIAAY WHHLRGR AN TTAL Ajammavuee 10260 Tl'IE End Df Curhﬁcata

2633 Sulkhur'it Fead, Bangchak, Phrekhenong, Bengkok 0280
Phonec 55 2633 7000 Emall: Info.callbratlongdkah.corm Vel wwradkah, comdacemtifc-thaland

Delivering Growth - in Asia and Beyand,

CALFM-CDE-13: 20 Jul 2022
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For the Better

Avio200
Preventive Maintenance Report

Company Name: |
nstrument Location: |

Instrument Serial No.: 079518071903

Date: 14-Feb-2023
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ICP-OES/Avio200 Preventive Maintenance (PM)

Company Name:

Address
(Instrument Location):
Serial Number: 079518071903 PM Number: 1/2
Customer Name
Telephone Number:
(if applicable): =
Service Engineer Service Order WO-02113798
Name: Number:
Date PM Performed: 14-Feb-2023 Next PM Due Date: 14-Aug-2023
(DD-MMM-YYYY) (DD-MMM-YYYY)
Standard Labor Hours to Complete PM : 4 hours
Part Number Release Publication Date ' )
09370140 Rev.4 B January 2018 R T P
Y PerkinEimer

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

Parts Lists

Parts Included with the PM

Part Number
(if applicable)

Description

Quantity

09995098 Air Filter-Spectrometer Not Applicable
N077520 Air Filter-RF Generator Not Applicable
09992731 Axial Window 1
B0810377 Radial Window 1
N0770438 O-ring kit, injector support adapter 1
NO780437 O-ring kit, torch 1

Additional Reagents and Standards Required for PM

Part Number

] - Description Quantity Batch/Lot # | Expiration Date:
(if applicable) (MM/YY)
Multi-Element Standard
57-208CRX1 30-Jul-2023
N0691579 (N069-1579 diluted 10X) !
N9300221 Instrument Calibration-4 1 58-169CRY1 30-Nov-2023

(N9300221 diluted 100X)

ICP-OES/Avio200 Preventive Maintenance (PM)

Page 2 of 6




Procedure Checklist

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

1. General:

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

V1 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 ZINo
If yes, list tubing replaced:

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

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

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

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

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

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

¥ Drain air compressor surge tank.

¥] Clean exterior of instrument.

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




3. Electrical:

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

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

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

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

4. Optical:

¥1 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.

¥1 Insure that the routine passes with no error codes. If it fails, run a manual prism scan from the
spectrometer DCM.

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

¥1 Check the shutter home sensor position.

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

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

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

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

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

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

Parameter Specification Test Result Pass/Fail
As 193.696 - Resolution <0.009 0.00764 Passed
Ni 231.604 - Resolution <0.011 0.00887 Passed
Ni 341.476 - Resolution <0.015 0.01253 Passed
Ba 455.403 - Resolution <0.020 0.01685 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 % 0.18 Passed
Mg 280.856 %RSD <1 % 0.05 Passed
Mg 285.207 %RSD <1 % 0.90 Passed
Ba 455.403 %RSD <1 % 0.64 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 5755.4 4429943.7
Mn 257.610 Axial 1,000 ppb 10111.9 17115354.6
Mn 257.610 IB*Conc. IS-1B BEC Spec Pass/Fail
Radial 5755400 4424188.3 0.59 <30 PPB Passed
Axial 10111900 17105242.7 1.30 <30 PPB Passed
6. Review:

¥ Review with the customer PM work performed.
V] 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

PM1_2
Replace PM Kit

Review

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

This ICP-OES/Avio200 Passes ¥l Fails O the preventive maintenance.

Review of Preventive Maintenance:

Authorized PerkinElmer Representative: Date:
14-Feb-2023
(DD-MMM-YYYY)

Authorized Customer Representative: Date:
14-Feb-2023

(DD-MMM-YYYY)

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

PerkinElmer Ltd.

Soi 17 Rama 9 Road
Khwang Bangkapi, Khet Huay Kwang

Bangkok 10310

Thailand

Tel: 66 2719 6420 ; Fax: +66 2 319 7900

For the Better http://www.perkinelmer.com
Service Report
Work Order Number Activity Code Billing Type Requested Start Date Model Serial Number
W0-02113798 Planned Contract 09/02/2566 8:57 . ICPN0790011 079518071903
Maintenance
Service Representative Name Contract Number Expiry Date Equipment ID System ID
Hiransuk, Duang SC-0035585335 30/04/2026 N/A N/A
UDI Number
N/A
Equipment Location Bill To Name

ustomer Contac one Number ax Number mai urchase Order

Anuhseie auuns (wanil) 089-150-9464 N/A laboratory.mec@gmail.com 66-01-004

Work Description

PM Avio200 1_2

Wavelength calibration

Scan prism

Scan Neon lamp

Cleaned torch Neb Spray chamber injector
Cleaned compartment door

Cleaned instrument

Replace PM Kit

Run performance test

Start Date End Date Work Description
14/02/2023 14/02/2023
Tools Used
Quantity Calibrated Tool Description Serial Number Last Calioration | Next Calibration
Date Date
*** No Calibrated Tools Used ***
Material Used
ial
Part Number Part Description Note Lot/Seria Quantity
Number
*** No Parts Used ***
Labour Details
Part Number Part Description Start Date Quantity
SV000013 Preventative maintenance 14/02/2023 6
SV000002 Service Travel 2.5

Work Complete Customer Signature Technician Signature

Yes No D

PM/OQ/IPV Left with Customer

Yes ﬁ No H

Page 1 of 2
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14/2/2566 ruhadie auums (wanil) 14/2/2566 Hiransuk, Duang

Terms & Conditions

Customer Acknowledgment of receipt of the above repair / replacement.
Special Terms and Conditions: This is not an invoice.

Taxes will be applied to your invoice if applicable.

14/2/2566 WO-02113798 Page 2 of 2




mer TruQ 53{3

Atomic Spectroscopy Standard AT

Certificate of Analysts

PerkinElmer Number: N0891572
Description: Multi-Element Standard
Matrix: 2% HNOs

Lot Number: 57-208CRX1

Certification Date: JAN — = 2022
Expiration Date: JUL 30 2023

* Instrumental Analysis using ICP Spectrometer:

Analyte  Labeled Measured SRM Analyte Labeled Measured SRM
As 50,0 pgimL  50.4 pgimL 3103a* Wi 10.0 pg/mL 10.1 pg/ml 31367
K 50.0 pgimlL 50.5 pg/mL J141a” 3r 10.0 ugiml 10,1 paml 3153a*
La 100 pgml 101 pg/mb 327a* Zn 10.0 pg/mb 10.1 pgiml 3168s"
Li 100 pgrmL 1001 pgéml 312%a* Ba 1.00 pg/ml. 1.00 pg/mL 3104a"
hn 10.0 porml 10.1 pg/mL 3132 Mg 1.00 pg/mL 0.996 pg/mL 3131a*

* _indicates NIST SEM 1 - indicates CRM {when NIST SRM is not availakle)
Refarence Multi: Lot 4-38MJ, 3-168MJ
Refer to side 2 far details of certification.

Balances are calibraled with weight sets fraceable to NIST.
We guarantee that our PerkinElmer TruQ Afomic 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 analylical 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-ring

ed bottles. All glassware used is class A

, ) Certifying Officar I
: . PerkinElmer, Inc.
PerkinElmer —

u.s.A. Tel: 1-203-925-4600
oll Free: 1-800-762

Visit www.perkinelmer.com/lasoffices for a complete listing of our global offices.


User
Rectangle


: Atomic Spectroscopy Standard

Certificate of Analysis

PerkinEimer Number: N32300221

Description: Instrument Calibration Standard 4

Matrix: 5% HNO:
Lot Number: 58-165CRY1 Certification Date: MAY - 2“22

Expiration Date: NOV 3 0 2[]23

* Instrumental Analysis using ICP Spectrometer:

Analyte  Labeled Measured SRM Analyte Labeled Measured
As 100 pgimL 89.2 pgfmL 3103a” Phb 50.0 pa/mL 499 pgfmL
T 100 ygimt. 59.4 pgfmlL 3158* Se 50.0 pgimL  49.8 ugimL
Cd 50.0 yg/mL  50.0 pgfmlL 3108"

* . indicates NIST SRM 1 - indicates CRM fwhen NIST SR is not available)
Reference Multi: Lot# 57-156CR, 1-177YJ, 54-134CR

Refer ta side 2 for details of certification.

Balances are calibrated with weight sels traceable to NIST,
We guaraniee that our PerkinElmer TruQ Atomic Spectrascopy Standards are stable and accurate to +0.5% of cenified
concentration until the expiralion 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 determinalions, pipetting, and diluting to final
volume. Far these solutions we use high purity acids, ASTM Type | water (18 megohm double deionized), and leached, triple-rins
ed botiles, All glassware used is class A,

' ) Certifying Officer:  _

PerkinElmer’

PerkinElmer, Inc.

U.5.A. Tet: 1-203-925-4600 (155
b o | SOC-TE2 008 LY

N i
o i, e

Visit www.perkinelmercom/lasoffices for a complete listing of our global offices.
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Perkini=lmeaer

CERTIFICATE OF COMPLETION

This is to certify that

Duang Hiransuk

has completed the course

ICP Solid State RF Generator

17 May 2019
Training

Date Certified by

This Certificate has been generated electronically from PerkinElmer Learning Management System, LMS ES-009-000, 0-05-55-11
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Perkini=lmeaer

CERTIFICATE OF COMPLETION

This is to certify that

Duang Hiransuk

has completed the course

ICP Basic Theory/Operation/Software

15 May 2019
Training

Date Certified by

This Certificate has been generated electronically from PerkinElmer Learning Management System, LMS ES-009-000, 0-05-55-11
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Ui lanf Budidless asudaunu Sain wonzdeu |
#l on omecle) e lp aciuille @ QUALS webe
vouteasuaRwilldFuunsdeunnnsulssnugaamnssu $1U9u bo s1m1s
5 s &
Sdufi f1TuaNY BRI
1 Arsenic Digestion, Inductively Coupled Plasma Method
2 Barium Digestion, Inductively Coupled Plasma Method
3 Biochemical Oxygen Demand | 5-Day BOD Test, Azide Modification Method
4 Cadmium Digestion, Inductively Coupled Plasma Method
5 Chemical Oxygen Demand Closed Reflux, Titrimetric Method
6 Chromium (III) Digestion, Inductively Coupled Plasma Method;
Colorimetric Method; Calculation Method
7 Chromium (V1) Colorimetric Method
8 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
LaN1381984

APHA, AWWA, WEF, Standard Methods for the Examination of Water and Wastewater.
23" ed. Washington, DC: APHA, 2017. 5)(1.\0\'
'
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Seuf F1TRaNY TR
1 Cyanide Distillation, Colorimetric Method
2 Formaldehyde Distillation, Colorimetric Method<
3 Phenols 1) Distillation, Chloroform Extraction Method

2% Distillation, Direct Photomelric Method™

gy F1uqu 807

ferudl Hrauad EERIGERET

1 Antimony Digestion, Inductively Coupled Plasma Method®!

2 Arsenic Digestian, Inductively Coupled Plasma tethod!™

3 Bariurm Digestion, Inductively Coupled Plasma Method!!

4 Benlium Digestion, Inductively Coupled Plasma Method™

5 Cadmium Digestion, Inductively Coupled Plasma Method!™

é Chromium Digestion, Inductively Coupled Plasma Method!

7 Chromium (111} Digestion, Inductively Coupled Plasma Method:;
Colorimetric Method; Calculation

8 Chromiurm (1) Colorimetric Method™

9 Cyanide Distillation, Colorimetric Mothod!

10 Lead Dizestion, Inductively Coupted Plasma Method?!

11 Maneanese Digestion, Inductively Coupled Plasrma Method™

12 | Migkel Digestion, Inductively Coupled Plasma Method™

13 Phenols 13 Distillation, Chloroform Extraction Method
2} Distillation, Direct Photometric Method™

14 pH Flectrometric Method™!

15 | Selenium Digestion, Inductively Coupled Plasma Methed™

16 | Silver Digesticn, Inductively Coupled Plasma Method™

17 Vanadium Digestion, Inductively Coupled Plasma Method™

18 Zing

Digesticn, Inductively Coupled P[l{asga Method™
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Antimony

Arsenic

Barium

Beryllivim

Cadrmium

Chramium

Chromium {11

Chrarmium (v}
Cobalt

Coppar

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

2} Digestion, inductively Coupled Plasma Method!®"!
1} Waste Extraction, Digestion, Inductively Coupled
Plasma Methog!t47]

2) Digestion, Inductively Coupled Plasma Methodk
1) Waste Extraction, (igestion, Inductively Coupled
Flasma Method!t7!

2} Digestion, Inductively Coupled Plasma Method"!
13 Waste Extraction, Digestion, Inductively Coupled
Plasma tethod!t47]

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

2) Digestion, Inductively Coupled Plasma Method™
1) Waste Extraction, Digastion, Inductively Coupled
Plasma Method47

2} Digestion, Inductively Coupled Plasma Method!'14
1) Waste Extraction, Digestion, Inductively Coupled
Ptasma Method; Waste Extraction, Colorimetric
Method; Caloulation Method24? 4

2] Digestion, Inductively Coupled Plasma Method;
Alkaline Digestion, Colorimetric Method; Calculation
Method®&7!

Alkaline Digestion, Colorimetric Methoge]

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method"7]

2) Digestion, Inductively Coupled Plasrma Method "
1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!!

2) Digestion, Inductively Couple%a Methodt]

11 Lead...




déut A17u8 7Y A85amzi
11 Lead 1) Waste Extraction, Digestion, Inductively Coupled
Plasrna Method® %™
2} Digestion, Inductively Coupled Plasma Method™"
12 Molybdenum 1} Waste Extraction, Dieestion, Inductively Coupled
Plasma Method "]
2) Digestion, Inductively Coupled Plasma Method™"
13 Mickel 1) Waste Extraction, Digestion, Inductively Coupled
Plasrma Method™"
2) Digestion, Inductively Coupled Plasma Method®™”
14 | pH Flectrometric Methad®'a
15 Salanium 1) Waste EBxtraction, Digestion, Inductively Couplad
Plasma Method™*™
2) Digestion, Inductively Coupled Plasma Method™™
16 Silwer 1} Waste Extraction, Digestion, Inductively Coupled
Plasma Method! &7
2} Digestion, Inductively Coupled Plasma Method?™?
17 Thallium 1} Waste Extraction, Digestion, Inductively Coupled
Plasma Method 7] '
2) Digestion, Inductively Coupled Plasma Method-"
18 YVanadium 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Methad! 7]
2) Digestian, Inductively Coupled Plasma Method=™
1% Zing 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Methoghem
2) Digestion, Inductively Coupted Plasma Method®™™
- 1
it AnsuBE AT
1 Antimony Digestion, Inductively Coupled Plasma Methods™
2 Arsenic Digestion, Inductively Coupled Plasma Methods"
3 Barium Digestion, Inductively Coupled Plasma Method-*"
4 Beryllium Digestion, Inductively Coupled Plasma Mf—jthod:m

5 Cadmium...




#18ud drTuadiy Eheszd
5 Cadmium Digestion, Inductively Coupled Plasma Method® 7
6 Chromium Digestion, Inductively Coupled Plasma Method 1
7 Chiromiurm (111) Digestion, Inductively Coupled Plasma Method;
Alkaline Digestion, Colorimetric Method; Calculation
Method S5 8
B Chrormium (V1) Alkaline Digestion, Colorimetric MethodBe]
9 Lead Digestion, Inductively Coupled Plasma Method>"
10 | Manganese Digestion, Inductively Coupled Plasma Method !
11 | Mickel Digestion, Inductively Coupled Plasma Methool®7
12 Seleniurm Digestion, Inductively Couplad Plasma Method!
13 Silver Digestion, inductively Coupled Plasma Method'™"
14 Vanadium Digestion, Inductively Caupled Plasma Method™™
15 Zing Digestion, Inductively Coupled Plasma h]ﬂethodm
A

1. ATENTHYNAWNTIY. UssMANTenTIagnamnTsy, w.a. 2548 Fes nsidngalfnavsa

Taqilalldud. srufnayunen. 25 unsau 2549, il 123 noudivty 114,

b [l
RY ad

2. aumeimnsmuAwndeuuialssvdlng. glioTiavzdunide. Ruviased 4. nyavmm:

SEULAINTTRW, 2547,
J. APHA, AYAWA L WEF Standard Methods for the Examination of Water and
Wastewater, 23" ed. Washington, DC: APHA, 2017.

4. United States Environmental Protection Agency. Test Methads for Evaluation Solid
Waste Physical/Chemical Methods. SwW-B46, 1997,

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

6. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Fhysical/Chemical tethods. Alkaline Digestlon far Hexavalent Chromium. SW-846
Method 30604, 1996,

7. United States Environmental Protection Asency. Test Methods for Fvaluation Solid

Waste Physical/Chemical Methods. Inductively Coupled Plasma-Optical Emission
Spectrometry. SW-846 Method 60100, 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 (Celorimetric). SW-846 Method
T196A, 1992,

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

Waste Physical/Chamical Methods. pH Electrometric Measurement. SW-846 Method
S040C, 2004,

10. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Soil and Waste pH. SW-846 Method 90450, 2004*: _

-
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(Certificate No.)
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[Certificate of Accreditation)

91AEIUNIANAMUTUNTEIYURIRNISUINTFIUUMINA W.A. bdte
(By Virtue of National Standardization Act B.E. 2551 (2008))

LAUTENTEINUNIATFIUHAAT UNYAFINNTIN

(Secretary-General, Thal Industrial Standards Institute)

e
panluiusesatuiily
lIssues this certificate to)
wosufuRmveaauuIsv luw 1auliless Aeudaunun e
(Testing laboratory, Mine Enginearing Consultant Co. Ltd)
& ’ o
AvayLavi
(Address)

lasun1s5usasnuaIunse

{Certificate of competence)

MUHATTIUAUN 31BN, ewolbd - bdoe
{Standard Mo. TIS 17025-2561 (2018) {IS0/IEC 17025: 2017)

varimusvialurimesransotes vesujiinsvedeutazvanjidnisasuiitey

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

Invilswaviduaanvuarvounienialuiuses wanililu QR CODE uay www.tisigo.th

(Details of the scheme and scope of the certificate are shown in QR CODE and www.tisl.go th)
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(tssue date ; 2 May B.E. 2565 (2022)
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(Scope of Accreditation for Testing)

FoviosufiiAnIs vosuftAn1svadeu U3En lul 1udilles aoudaunuyt drvin
(Laboratory Name) (Testing laboratory, Mine Engineering Consultant Co.,Ltd)
'ViiJ']EJLaﬂJﬂ'ﬁ%lUi'eNﬁl
(Accreditation No.)
atufl 02 oonlviausTuil 18 wwieu . 2565 Fetuil 17 nouniau w.e. 2566
(Issue No.) (Valid from) (18 April B.E. 2565 (2022)) (Unti) (17 Jun B.E. 2566 (2023))
aonunmiesUijdins  Mans O wenaauit O 42p3m O waewi O vanganui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
d1U71N1INAEU J1YN1INAFEDU 3%“1/191?‘{8‘10
(Field of Testing) (Parameter) (Test Method)
aAsIndeu
(environmental field)
1. ‘131 - Heavy metal - Standard Methods for the
(water) e Cadmium (Cd) Examination of Water and

0.002 mg/L to 5 mg/L
* Chromium (Cr)

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

0.01 mg/L to 5 meg/L
* Iron (Fe)
0.01 mg/L to 5 meg/L
Lead (Pb)
0.01 mg/L to 5 mg/L
* Manganese (Mn)

0.01 mg/L to 5 meg/L
* Nickel (Ni)

0.002 mg/L to 5 mg/L
* Zinc (Zn)

0.01 mg/L to 5 mg/L

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

()

NFENTNONAMNTTY AUNNUIINTFIURERT T ORI
(Ministry of Industry, Thai Industrial Standards Institute)

Wi 1/5
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(Scope of Accreditation for Testing)

atun 02 P9NIFIATUN 18 WwIU WA, 2565 ATTUN 17 waunIAL w.A. 2566
(Issue No. 02) (Valid from) (18 April B.E. 2565 (2022)) (Until) (17 May B.E. 2566 (2023))
anunmiesfiins  Mans O vonaowi O d2p5m O wdeun O vaneaniui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
#@1U1N1INAEDY YNTNNEADU Wynaou
(Field of Testing) (Parameter) (Test Method)
avAInd o
(environmental field)
1. 11 (s19) - Total Suspended Solids - Standard Methods for the
(water) (cont. 5.0 mg/L to 2 000 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 2 000 mg/L Examination of Water and

Wastewater, APHA, AWWA,
WEF, 23" edition, 2017,
part 2540 C

- Standard Methods for the

- Total Solids

10 mg/L to 2 000 mg/L
Examination of Water and

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

part 2540 B
- Total hardness Standard Methods for the
1 mg/L to 2 000 mg/L Examination of Water and

(expressed as CaCOs) Wastewater, APHA, AWWA,

WEF, 23" edition, 2017,

part 2340 C O/

NFENTNONAMNTTY AUNNUIINTFIURERT T ORI
(Ministry of Industry, Thai Industrial Standards Institute)

Wi 2/5
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(Scope of Accreditation for Testing)

DONIVAILAIUN 18 LUW8U W.A. 2565

etuil 17 nouniau w.e. 2566

adun 02
(Issue No. 02) (Valid from) (18 April B.E. 2565 (2022)) (Until) (17 May B.E. 2566 (2023))
anunmiesfiins  Mans O vonaowi O d2p5m O wdeun O vaneaniui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
F1U1N1INATEDU FYN1INATFDU 3%“1/191?18‘10
(Field of Testing) (Parameter) (Test Method)
aUEwINa U
(environmental field)
2. Ude - Heavy metal - Standard Methods for the
(wastewater)  Cadmium (Cd) Examination of Water and

0.002 mg/L to 10 mg/L
Chromium (Cr)

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

0.01 mg/L to 10 mg/L
Lead (Pb)

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

0.01 mg/L to 10 mg/L

* Nickel (Ni)

0.002 mg/L to 10 mg/L

e Zinc (Zn)

0.01 mg/L to 10 mg/L

- Chemical oxygen demand (COD)

40 mg/L to 4 000 mg/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 @

NFENTNONAMNTTY AUNNUIINTFIURERT T ORI
(Ministry of Industry, Thai Industrial Standards Institute)

Wi 3/5
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(Scope of Accreditation for Testing)

atun 02 P9NIFIATUN 18 WwIU WA, 2565 ATTUN 17 waunIAL w.A. 2566
(Issue No. 02) (Valid from) (18 April B.E. 2565 (2022)) (Until) (17 May B.E. 2566 (2023))
anunmiesfiins  Mans O vonaowi O d2p5m O wdeun O vaneaniui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
#191N15NAFBU S18N15NAFDU Wynaou
(Field of Testing) (Parameter) (Test Method)
ANNAWINA DY
(environmental field)
2. Undey (si0) - Total suspended solids (TSS) Standard Methods for the
(wastewater) 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 (TDS) - 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.(‘1,41 Ll’ag;‘maa ) - pH - Standard Methods for the
water and wastewater
2010 10.0 Examination of Water and
Wastewater, APHA, AWWA,
WEF, 23 edition, 2017,
part 4500-H" B
- Biochemical oxygen demand - Standard Methods for the
(BOD) Examination of Water and
2 mg/ L to 10 000 mg/ L Wastewater, APHA, AWWA,

WEF, 23" edition, 2017,
part 5210 B and part 4500-O C

()

NFENTNONAMNTTY AUNNUIINTFIURERT T ORI
(Ministry of Industry, Thai Industrial Standards Institute)

Wil 4/5
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(Scope of Accreditation for Testing)

atun 02 P9NIFIATUN 18 WwIU WA, 2565 ATTUN 17 waunIAL w.A. 2566
(Issue No. 02) (Valid from) (18 April B.E. 2565 (2022)) (Until) (17 May B.E. 2566 (2023))
anunmiesfiins  Mans O vonaowi O d2p5m O wdeun O vaneaniui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
11N 1INAEDUY UANTNAADU Wnegeu
(Field of Testing) (Parameter) (Test Method)
aUEwINa U
(environmental field)
3. 11 wariLdey (fa) - Chromium hexavalent (Cr®") - Standard Methods for the

(water and wastewater) (cont.)

4. au (soils)

0.10 mg/ L to 100 mg/ L

- Sulfate (SO4%)
5 mg/L to 4 000 meg/L

- Heavy metal

* Chromium (Cr)

1.0 meg/kg to 100 meg/kg sample
* Copper (Cu)

5.0 mg/kg to 100 me/kg sample
* Nickel (Ni)

1.0 mg/kg to 100 mg/kg sample
* Zinc (Zn)

5.0 mg/kg to 100 meg/kg sample

Examination of Water and
Wastewater, APHA, AWWA,
WEF, 23" edition, 2017, part
3500-Cr B

- Standard Methods for the
Examination of Water and
Wastewater, APHA, AWWA,
WEF, 23" edition, 2017, part
4500-SO4”

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

()

NFENTNONAMNTTY AUNNUIINTFIURERT T ORI

(Ministry of Industry, Thai Industrial Standards

Institute)
w9 5/5
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