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6 |asrasaulvsiuluiden (Triglycerride) 55 32 23
7 |asaseaulvsiuavanludon (HDL) 55 37 18
8 |nsraszauluiuazanludon (LDL) 55 14 a1
9 [m519aNTInAINNITVINIUTBISU (SGOT) 55 54 1
10 [#519aussaniwnisvinauvesiiu (SGPT) 55 54 1
11 |psrvaussaninnsiauvesla (B.UN.) 55 55 0
12 [asvaussanmmsvheuvesla (Creatinine) 55 12 43
13 [w53asgAunsagsa (Uric Acid) 55 54 1
14 |asramidolisasudniau 9 (HBs Ag) 55 54 1
15 [9933 Stool Examination 17 17 0
16 mwﬂaanmwauyiaﬁ (Urine Analysis) 50 50 0
17 |n53eaussannansiau (Audiometry) 50 43 7
18 [avaanssaninadugueon (Spirometry) 35 35 0
19 |ns7a8nwisdnsisen (Chest X-Ray) 52 52 0
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N5ANTIANNLATEGNA-FIAN wazAUAATIuTDIUTEYITY Afidansinulioaus
Tassnsmilasusiugnannssuyliniuyu inegnannssunaaine uazuslalalus

Usgnutnsil 30160/16062 vasu3sm Aandugsugs srin

N15d151980 1MATEEN-deAY wazAuAadiuvesszrivunen s umiosedasinisinious
fugnannssuviafiuyu iegnainnssuneaina uazuslalalud Ussmiutngd 30160/16062 vas
U3 Aanduganugs St Vinalneseuiiuiilasinis $1ua 3 g i sl 2 Suunesyu wid 3 G
Doy waznyil 7 thuaassvutu druusiedu 1,150 wdsanFeu masuinmunvesnguiaegidldannis
ATUIUAINITNITVDINILI8IUU (Yamane, Taro Statistics : An Introductory Analysis. 3 Tokyo : Harper

International Edition,1973) S18a¢L8ALEAIAINITINNA 1

M19°99 1 FuunsEITIanInATegi-deeu warANuAniuYDIUTEATY

Uszgvuinitnsdina
. . Y FUIUAIASUNINAY | FuIuLUUFBUANY
gune fua nyjtinu .
(av) (gm)
il 2 Uruunswyu 397 102
Assgilau VR nyf 3 thrudeauuy 367 95
w7 drunnesuuny 386 100
33U 1,150 297

= B aa - o o o -
un ;. szuvananensvzleu dilnusmsnisuzideu nsun1sunases (https://stat.bora.dopa.go.th), 2563.

(% °

winllenldlunisd1sa9 Ae wuvasunu FelldnwazdionuniguuuulanazAanulalszifiu

Usznause Ussiunmsdunwaifidfy fe
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€

€

-
- dorausuuzviedeAnuiiiy

msdunwalifunuutadaywy (Accidental Sampling) Aseunguiiuil 3 vyjthu Tneviin1sdsiaviedu
297 foens wansedevsthutarduwuuasuamiidavhinised 1 Tnglditnmsdunvaiussneuduuuy
dsmnudniiuresiminafiteuniefunuaiiFeuiieglasseulasinigs Famsdmdensienssyaing
lgnann13gudaee1e3s Simple Random Sampling
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v o v a o
JayanaluauAsegnawazanu
Y] ¢ = PN ) a ' Vo ¢ 1 = o
INMITFUNYUNUTIALDANUARNIRINITIN 2 WU Jlvdunmualdiulnadunawie Sosay 52.2
waginende Sevay 47.8 dwlvgiilenysyning 41-50 U Sevar 29.6 sesasunilongsening 51-60 U Sevay 24.2
dmsuszaunisanedulnginisfinuseiuisendne Sevaz 40.7 sesasuniinisAnwiseaulsyaufne

Soway 26.3

M19199 2 FoyariluniwinuAsugianasdeay

NAN1981329
wateRne N
N=297 0YaY

1. 1WA

- 918 155 52.2

- e 142 47.8
2. 918

- Upani1 20 Y 6 2.0

-21-30 U 28 9.4

-31-40 ¥ 59 19.9

-41-50 9 88 29.6

-51-60 U 72 24.2

- 1A 60 Y a4 14.8
3. A1SANEN

- lilaSeuniade 5 1.7

- Uszoufnw 78 26.3

- dseuAnwl 121 40.7

- 91TIANW a1 13.8

- U3yeyeiatuly 52 17.5

dayaiiuaunsisnsaunia

MnMsduneainueazdeaiLansiiansed 3 wuin luseudiiusnandnluaseuatilifionns
duthe feway 455 wazandnluaseuntiiinmaidutiae fovay 54.5 dmugiiutisdnluaidulsafety
Tsaivifauazgiiusivheg Sovas 39.5 sesasndulsafnfussuumaiumela Sevas 36.4 laeiilefionnns
Futhednlnnjagluinwmsmilsimenuiavessy fevar 39.4 sesaswndelulsmeuiaduaiuguaimsiua
$ovar 232 uaranmsdunuaifefuwanifuluniifeudnlngdethussavin/snusmmi fovas 76.4
Tnwdilwglimudlgmidhiny Sesay 55.6 dnsuinldluasdevdnlngldisei Sevay 47.8 Inedulng

Tawudgmuneaiuinld Sevaz 54.9
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NAN1981329
adefnun
N=297 Pl H

1. luseuiiiunvinwandnluasouniailasiiuteviol

- Taifd 135 45.5

- 162 54.5
2. &l Wulsmezlsvseiign (mauldinnnda 1 de)

- szuumaiumela 59 36.4

- STUUMALAYRIMS 21 13.0

- szuundanile 9 56

- lsnrmiauazgiuvisingg 64 39.5

- Tsaweniu wen/itu 2 1.2

- uq (U, A 7 4.3
3. Bmsinuilvesiigadlaianisiduloe (mevlduinndn 1 4o)

- Yanglvimeias 31 10.4

- Foeniues 42 14.1

- IWlsangunaduaSuasninsiua 69 232

- lumafinlssnenunatenau 38 12.8

- Wlsmeunavessy 117 39.4
4. uvashaaluadaideu

- vhelu 13 a4

- dhunna 25 8.4

- thusetn 32 10.8

- %mfmm;mm/mmmﬂﬁw 227 76.4
5. YwiieaiuthasluasaFeu

-lid 165 55.6

- dhilalieeme 74 24.9

- 21 7.1

- ey 32 10.8

- hitd/mnay 5 1.8
6. unaail4lundiSou

R 24 8.1

- dhunna 119 40.1

~huszth 142 1.0

- shluwhidnas 3 3.0

- Horhussgnn 9 478




NaN1381399
adefnun -
N=297 fovaz
7. YdaymieaiuildlueiaSeu
- aid 163 54.9
- dhladiteane 69 232
- 15 5.1
-t 20 6.7
~shild/mnau 12 4.0
- Buq (fuyu) 18 6.1

dayannudniiuiifidenisauiuianssuvasiasanig

PMNNTHUA YNNI IUAZLBUATILEAIAINTTIN 4 WU dulugussrvunsiuifeaiunsviimiie

WIUBILASINIS 5088L 62.6 WEARININSYIWTBILTNAUUTNGR AB @3ranulinulssvvuluiesdu Sauay

1%
a a=

38.7 599A9NTAD WTHENARYL Souay 28.3 drudunansenuainnsiviisausinaUnufe fuavess Seuas

36.4 5998911AD WELIAITUNIU SB8aY 33.0

A15197 4 FoyaduenuAniiundnensaiuianssuvedasinis

WANITAN529
Fdarnen
N=297 Souaz

1. viumsruieatunsinmiiosusvadlasiniswioll

- N9 186 62.6

- lansu 111 37.4
2. inuAnImsimiiasusTnddnulinanednels

- iswgRaRty 84 28.3

- a$nnliruuszaneulufiesiu 115 38.7

- svuuasagUlnauavgulneity 56 18.9

- lsluansanuAaiu 42 14.1

= DU e, 0 0.0
3. viuAn I msimilausTnddrulinadeednls

- Huageed 108 36.4

- L@ueasunIuY 98 33.0

- ussduazidiou 54 18.2

- msenenéedu 21 7.1

- A395195AAUA 16 5.4

DU e 0 0.0
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- JymAwandonsuiluazess Tnsunasiiinvestiyvduazessinininanianssuvesvilos Sevay
51.1 599a9u1fe N15957135 Sosar 36.4 lnsdymduagessdiulnyfnindissdunansenuliunans Sevay 44.3
F09ANNARIINANTENULDY Souas 31.8

- Joymmansenuiudssiasuniu lnsunasiiunvestlyvidesiadaininainnsasies Sesay 50.6
3098901AD AANTINVENUlRY Sevaz 36.4 InelynidvsnsdulngAnindszaunansenuiles Sosaz 41.6
FO9ANNARIINANTENUUIUNA Soazs 39.0

- Jaymmansenuduusiduasiiiou Tnsunasiiunvesdymussduasiioudnininainianssuves
wiles $avaz 45.1 509891 Ao N1599195 Sevax 36.6 Inedamussduaziiioudlngfnidsefunanseny
doy Sovay 40.8 T99asuAnIdNanITENUUIUNGNS $oBaY 31.0

lngannnisdunmualinuiglidunivaldnlvgwiuiesenisinmiions Sosaz 51.2 uagliviudmese

ASVLLBdWs Sovay 48.8

M13°9% 5 Yayamunansznumudaindenilasulutagiu

Nan13d1999
wadefne -
N=297 Souay

1. UagUuvinuldsunansznuniola

- hilasu 131 44.1

-lesu 166 55.9
nansENUiilasy

1.1 Auazeas

- laifd 78 47.0

SRV o181 88 53.0

- 113957193 32 36.4

- AanssuveLmniles 45 51.1

- NANTTUVBIYNYU 11 125

SZAUNANTZNU

- 4N 21 239

- dunang 39 443

-ty 28 31.8
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- N1999193 39 50.6
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- NANTTUVDIYUTY 10 13.0
FLAUNANTENU
- 41N 15 19.5
- d1unang 30 39.0
- tog 32 41.6
1.3 ussduaziiiou
- laifd 95 57.2
SRV o181 71 42.8
- N1999195 26 36.6
- AanssuveLuilen 32 45.1
- NANTTUVBIYNYU 13 183
SZAUNANTZNU
- 4N 20 28.2
- dunang 22 31.0
- tog 29 40.8
2. inuiudevse lirannsviumiio s
- Whuse 152 51.2
- laliugineg 145 48.8
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MEDICAL HEALTH DOCTOR CENTER INTERLAB

1399 UTWAN1INTINFUAMNTINNUYTEIT 2563

S J3ans uTtn Aadegsnugs e

\Wea91nM19 gudnaguamunngdunesudu livinmsnsaguamiszand 2563 lafuntnanuvesinu

Wetull 27 wgeRn1eu 2563 YaRINANITNTINGUNMAITIEasLBunsalUl

a19u FIUN15ATID Wnsaa | UnA | Aeund NUBLNE
1 [amezilyunsinguain 65 - -
2 [psnremedilulngwwmng (Physical Examination) 65 19 a6
3 [anuauysalvendiaiden (CBC) 63 61 2
4 |psesziuimaluden (FBS) 63 37 26
5 [aaszaulvsiuludeon (Cholesterol) 63 11 52
6 |asrasaulvsiuluiden (Triglycerride) 63 17 46
7 |asaseaulviiuavanludon (HDL) 63 54 9
8 |nsraseauluiuazanludon (LDL) 63 20 43
9 [m519aNTInAINNITVINNIUTBISIU (SGOT) 63 58 5
10 [#519aussaniwnisvinaiuvessiu (SGPT) 63 60 3
11 |ssraussaninnsiauvesla (B.UN.) 63 61 2
12 [asvaussanmmsvheuvesla (Creatinine) 63 41 22
13 [n53asgAunsagsa (Uric Acid) 63 63 0
14 |asamidolisasudniau 9 (HBs Ag) 63 62 1
15 [9933 Stool Examination 46 46 0
16 mwﬂaanmwauyiaﬁ (Urine Analysis) 63 63 0
17 |w539aussannansiadu (Audiometry) 54 52 2
18 [avaanssaninadugueon (Spirometry) 57 57 0
19 |ns7a8nwisdnsasen (Chest X-Ray) 59 59 0
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ANALYSIS REPORT

Data Provided by Customer
a 1Y € o w a (a o ] v o o
Customer Name : U3t Aiandugsiugs 9fin Iassnisiviiesviiausiiuyu tegramnssuneasis uasustalalug Ussmutiasil

30160/16062
Address - suatviullou duned3igien Swingsugisnil Report No. : M640152
Sampling By : Sampling Team of Mine Engineering Consultant Co.Ltd. Sampling Date  : 17-20 February 2021
Station s ddnnulsaliiufandogsugs Sampling Method : High Volume Air Sampler

(UTM 47P 496010 E, 987424 N.)
Data Provided by Laboratory

Sample Type : 9IN¢ Received Date  : 22 February 2021
Analytical Date  : 22-28 February 2021 Report Date : 28 February 2021
Modael of Equipment : TISH/Thermo Scicntific Model of Traceabllity : TE-5025A/2262
Certified Date : 27 January 2021 Expiration Date : 27 January 2021
Parameter Sampling Date Analytical Method Result Standard ®
(mg/m?) (mg/m?)
17-18/02/2021 US.EPA 40 CFR 50, Appendix B 0.0-2-8
TSP 18-19/02/2021 US.EPA 40 CFR 50, Appendix B 0.020 : 0.330
19-20/02/2021 US.EPA 40 CTR 50, Appendix B 0.022
s 17-18/02/2021 US.EPA 40 CFR 50, Appendix J 0.014
PM-10 18-19/62/2021 US.EPA 40 CFR 50, Appendix J 0.00; ) 0.120
19-20/02/2021 " US.EPA 40 CFR 50, Appendix) | 0010 |

a v ( a w od - o o
Note: ! Uszmaeniznssunisdauandouuvissin atiuit 24 (w.a. 2547) (ea fvumnnsgrumunimornidluusse rimlnedily
) - y
TSP: duazody i wite 24 Flaa
’ ' < o
PM-10: fuazeastumidnnii 10 luaseu wés 24 4l

Neviewed signatory Approved signatory

Reported results refer to submitted sample(s) only. 1/4
Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev.03 22-09-2563
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MINE ENGINEERING CONSULTANT CO.LTD.

ANALYSIS REPORT

Data Provided by Customer
o w o °_ w a 1a ) ] v < v
Customer Name  : U39 Aiandegsegs 1in Iassniswiieswiinusiiuyu iiegramnssuieads wasuslalalud Ussvutngg

30160/16062
Address s suathwiuiey sunefisslioy dwmingsugisnil Report No. : M640152
Sampling By : Sampling Team of Mine Engineering Consultant Co.Ltd. Sampling Date  : 17-20 February 2021
Station : U N 47 (UTM 47P 496545 E, 988216 N.) Sampling Method : High Volume Air Sampler
Data Provided by Laboratory
Sample Type : 9INA Received Date  : 22 February 2021
Analytical Date  : 22-28 February 2021 Report Date : 28 February 2021
Model of Equipment : TISH/Thermo Scientific Model of Traceability : TE-5025A/2262
Certified Date : 27 January 2021 Expiration Date : 27 January 2021
Parameter Sampling Date Analytical Method Result Standard ®
(mg/m?) (mg/m?)
17-18/02/2021 US.EPA 40 CFR 50, Appendix B 0.017
TSP 18-{9/02/2021 US.EPA_ 40 CFR 50, Appendix B 0.011 0.330
19-20/02/2021 US.EPA 40 CFR 50, Appendix B 0.020 "
17-18/02/2021 US.EPA 40 CFR 50, Appendix J 0.008
PM-10 18-19/02/2021 | US.EPA 40 CFR 50, Appen.dlixJ 6(304 0.120
19~2_0/02/2021 ) US.EPA 40 CFR 50, Appendix J 0.011

y v ' a o o - o o
Note: uszmapaiznssunisduinfonuvienid adufl 24 (na. 2547) Bes fvusnasgruaunmennaluussenelaeiialy
TSP: fuazeaesaul 1nde 24 Filus
| ' el <
PM-10: duazepsminadnniy 10 lurseu 1ads 24 2l

Reviewed signatory Approved signatory

Reported results refer to submitted sample(s) only. 2/4
Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev.03 22-09-2563


Admin
Rectangle

Admin
Rectangle

Admin
Rectangle


§_ hj 3 5.. g' - 5 o =
MINE ENGINEERING CONSULTANT CO.LTD.

ANALYSIS REPORT

Data Provided by Customer
a o as o w = 1a < : v 4 v
Customer Name  : U3t #andegsnugs 1im lesansuilesviausiiuyu Weanamnssuneass uazuslolalud Yssniudnsd

30160/16062
Address s shwatnviniley SwnediSyliae Smiagsiwgiondl Report No. : M640152
Sampling By : Sampling Team of Mine Engineering Consultant Co.,Ltd. Sampling Date  : 17-20 February 2021
Station : dndnasslsugSasvssTsuansm Sampling Method : High Volume Air Sampler

(UTM 47P 494765 E, 987072 N.)
Data Provided by Laboratory

Sample Type 1 87AA Received Date  : 22 February 2021
Analytical Date  : 22-28 February 2021 Report Date : 28 February 2021
Model of Equipment : TISH/Thermo Scientific Model of Traceability : TE-5025A/2262
Certified Date : 27 January 2021 Expiration Date : 27 January 2021
o . Samoline Dat Analytical Method Result Standard ¥
arameter ampling Date nalytical Metho
Pans (mg/m?) (mg/m?)
17-18/02/2021 US.EPA 40 CFR 50, Appendix B 0.023
TSP 18-19/02/2021 US.EPA 40 CFR 50, Appendix B 0.014 0.330
19-20/02/2021 US.EPA 40 CFR 50, Appendix B 0.027
17-18/02/2021 US.EPA 40 CFR 50, Appendix J 0.011
PM-10 18-19/02/2021 US.EPA 40 CFR 50, Appendix J 0.008 0.120
19-20/02/2021 US.EPA 40 CFR 50, Appendix J 0.013
Note : ¥ UszmmmiznssunsdauIndouuisnnd atuil 24 (wa. 2547) Geq fvummsguauaenAluusssmAlaelu
TSP: fuazpasst Lade 24 Halug
PM-10: fuazessswadnnit 10 lumsou il 24 Flu
Reviewed signatory Approved signatory
Reported results refer to submitted sample(s) only. 3/4

Do not copy partial of this analysis report without official approval.
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MINE ENGINEERING CONSULTANT CO..LTD.

PPN

:

ANALYSIS REPORT

Data Provided by Customer
a o as « o w = 1a o 1 v s {
Customer Name  : U3 fiandegsnugs S1in lassmamiieswliausiiuyu tegeamnssuneasns uasusTalalus Yssmudngd

30160/16062
Address s shwathwindey §unefi3sgiau Smdagsugisnd Report No. : M640152
Sampling By : Sampling Team of Mine Engineering Consultant Co.,Ltd. Sampling Date  : 17-20 February 2021
Station : tuseganiens Sunnideds Sampling Method : High Volume Air Sampler

(UTM 47P 496038 E, 985087 N.)
Data Provided by Laboratory

Sample Type 1 919 Received Date  : 22 February 2021
Analytical Date  : 22-28 February 2021 Report Date : 28 February 2021
Model of Equipment : TISH/Thermo Scientific Model of Traceability : TE-5025A/2262
Certified Date : 27 January 2021 Expiration Date : 27 January 2021
Parameter Sampling Date Analytical Method Result Standard ®
(mg/m?) (mg/m?)
17-18/02/2021 US.EPA 40 CFR 50, Appendix B 0.019
TSP i 18-19/02/2021 ) US.EPA 40 CFR 50, Appendi_x B 0.014 0.330
) 19-20/02-/2021 US.EPA 40 CFR 50, Appendix B 0.021
17-18/02/2021 US.EPA 40 CFR 50, Appendix J 0.010
PM-10 | 18-19/02/2021 US.EPA 40 CFR 50, Appendix J - 0.007 0.120
3 19-20/02/2021 _US.EPA 40 CFR 50, Appendix J 6.013

oy a4 od 4. 5
Note : * szmapsuiznssunsdawindonuriond atull 24 (na. 2547) des dmumnasgrugunmwenmaluussenialagialy
| < o
TSP: fuazapdTn iy 24 Falug
' ' = o
PM-10: duasessnadnnds 10 luaseu wie 24 $2lua

Reviewed signatory Approved signatory

Reported results refer to submitted sample(s) only. a/4
Do not copy partial of this analysis report without official approval.
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usun Tud 1IBUBIteSo AouBaraUr Jia
MINE ENGINEERING CONSULTANT CO.LTD.

ANALYSIS REPORT

Data Provided by Customer
a @ ¢ o w P a 1a o ' Y « w o
Customer Name : U3t Aimdgsnugs Siia Iassnsinilessiinusiiuyu ivegaamnssunea’ns uazuslalalus Ussniudnsi
30160/16062

Address s dvatinvindeu Sunedisgiinu faningsegisni Report No. : M660152
Sampling By : Sampling Team of Mine Engineering Consultant Co.Ltd. Sampling Date  : 17-20 February 2021
Station s driinenilsaluiivdandogsugs Sampling Method : Anemometer

(UTM 47P 496010 E, 987424 N.)
Data Provided by Laboratory

Sample Type : AT uasievnga Received Date  : 22 February 2021
Report Date : 28 February 2021
Result _
Time 17-18 February 2021 18-19 February 2021 19-20 February 2021
Wind Speed Direction Wind Speed Direction wind Speed Direction
(m/s) (m/s) (m/s)

08.00-09.00 ~ N/A N/A N/A N/A 0.8 SW
09.00-10.00 N/A N/A 1.3 w 0.9 NNW
10.00-11.00 3.2 N 1.4 WSW 1.2 N
11.00-12.00 3.1 ENE 1.6 NE 2.7 ENE
12.00-13.00 6.2 NE 21 NNE 25 ENE
13.00-14.00 39 NE 38 WSW 1.2 SW
14.00-15.00 2.9 ENE 24 SW 1.5 w
15.00-16.00 1.9 NNE 23 w 0.8 N
16.00-17.00 2.3 NNW N/A N/A N/A N/A
17.00-18.00 1.2 WNW 0.7 SW 1.9 W
18.00-19.00 0.8 W 0.9 N 0.8 W
19.00-20.00 0.7 W 0.5 N N/A N/A
20.00-21.00 N/A N/A N/A N/A N/A N/A
21.00-22.00 N/A N/A N/A N/A N/A N/A
22.00-23.00 N/A N/A _N/A N/A N/A N/A
23.00-00.00 0.8 NW N/A N/A N/A N/A
00.00-01.00 1.9 ENE N/A ~ N/A N/A N/A
01.00-02.00 1.8 ENE N/A N/A N/A N/A
02.00-03.00 1.0 N N/A N/A N/A N/A
03.00-04.00 1.2 NW N/A N/A N/A N/A
04.00-05.00 0.7 SW N/A N/A N/A N/A
05.00-06.00 N/A N/A N/A N/A N/A N/A
06.00-07.00 N/A N/A N/A N/A N/A N/A
07.00-08.00 N/A N/A N/A N/A N/A N/A

Note :  N/A Munefa auanu (Calin) g winri 0.4 m/s

infer:  Amuaudulvgimunaniie : firvile wasiirnsYuan

AuFraudlvg dA1sening : fnd 0.4 m/s
Reviewed signatory Approved signatory
Reported results refer to submitted sample(s) only. 172
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usUn Tud IBUBItesy AouBasauri Sia
MINE ENGINEERING CONSULTANT CO..LTD.

ANALYSIS REPORT

Data Provided by Customer
a e as o w a 1a - ' v o &
Customer Name  : U3t Amdogsmegs 91in lassmsiniiesviliausiiuyu iegnamnssunoadns uazuslalalus Useniutnsd

30160/16062
Address s fvavwiiilley sunefigliay Savingsugssiil Report No. : M640152
Sampling By : Sampling Team of Mine Engineering Consultant Co.,Ltd. Sampling Date  : 17-20 February 2021
Station s dndnanlsaliiufandegsivgs Sampling Method : Anemometer

(UTM 47P 496010 E, 987424 N.)
Data Provided by Laboratory

Sample Type : s nasfirmiaau Received Date  : 22 February 2021
Report Date : 28 February 2021

Start Date 17022021 - 08:00
End Duto: 200022021 - 2359

T2hrs. 50.08%
094me
WIND SPEED
plive -
i @ >=1120
: B o112 2800272021
i 5.00-09
] 200-50
: [ 10930
i B ov0-10
E Calmx 50.00%
;m ----- AT
Reviewed signatory Approved signatory
Reported results refer to submitted sample(s) only. 2/2

Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev.03 22-09-2563
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ANALYSIS REPORT

Data Provided by Customer
a as o w a ta P ' v o O |
Customer Name  : U38 Aadgsnugs d1in lassnmawmiieswdausiiuyu iegnamnssuneadne uasuslalalud Ussvudngi

30160/16062
Address s suatwvindlou dunedssgilen Swingstegisnd Report No. : M640152
Sampling By : Sampling Team of Mine Engineering Consultant Co.,Ltd. Sampling Date  : 17-20 February 2021
Station : drilnoulslbitudanduasugs Sampling Method : Sound Level Meter

(UTM 47P 496010 E, 987424 N.)
Data Provided by Laboratory

Sample Type : SEAULELN Received Date  : 22 February 2021
Report Date : 28 February 2021
Model of Equipment : ACO 6226 Model of Traceability : CA-12B/U2040047
Reference of level (dB(A)): 110 dB/1,000 Hz Calibrated Date : 13 March 2020
Measurement of Reading (dB(A)) : 109.76 dB/1,000 Hz Certificate No : HC200898
Equivalent Sound Pressure Level (dB(A))
Time 17-18 February 2021 18-19 February 2021 19-20 February 2021
Leq 24 hrs. Lmax Leq 24 hrs. Lmax Leq 24 hrs. Lmax
10.00-11.00 59.8 83.8 59.2 79.1 52.9 72.0
11.00-12.00 60.1 79.7 53.0 80.2 53.0 70.9
12.00-13.00 61.0 80.1 58.0 86.2 54.0 81.8
13.00-14.00 59.5 82.6 56.7 77.8 52.3 71.7
14.00-15.00 60.4 80.6 57.3 83.0 52.2 81.0
15.00-16.00 63.3 854 54.6 81.1 52.2 79.6
16.00-17.00 62.0 89.3 52.1 81.0 51.8 70.8
17.00-18.00 61.9 85.3 49.0 76.7 52.6 71.2
18.00-19.00 60.3 74.6 46.1 72.6 52.5 74.6
19.00-20.00 59.7 71.8 43.4 61.7 53.0 70.3
20.00-21.00 59.1 78.9 43.3 67.0 52.5 61.5
21.00-22.00 58.7 73.8 437 80.8 52.0 74.4
22.00-23.00 52.5 729 37.8 50.3 a7.7 73.6
23.00-00.00 52.2 78.3 37.5 48.8 38.7 48.8
00.00-01.00 44.6 54.0 39.8 63.4 39.3 48.6
01.00-02.00 49.3 59.4 40.2 64.2 39.5 527
02.00-03.00 52.7 59.8 41.8 63.8 39.8 50.3
03.00-04.00 48.8 62.1 44.7 67.8 48.2 89.4
04.00-05.00 49.8 78.7 46.4 67.2 43.4 61.4
05.00-06.00 54.3 87.2 53.2 76.9 50.5 76.6
06.00-07.00 58.7 85.9 54.0 74.7 60.1 95.7
07.00-08.00 54.7 79.9 60.4 79.8 57.4 82.4
08.00-09.00 61.2 85.1 61.4 75.8 60.3 96.7
09.00-10.00 62.3 86.8 60.4 83.6 52.5 79.3
Average 24 hrs. 59.0 - 54.9 - 53.4 -
Maximum - 89.3 - 86.2 - 96.7
Standard” 70.0 115.0 70.0 115.0 70.0 115.0

-

Note: ¥ wszmiApoiznssumsdawindeuuvienid atiudl 15 (. p@%mmmwﬂﬁmﬁuﬂmuﬁﬂu
Ny %

Reviewed signatory Approved signatory

Reported results refer to submitted sample(s) only. 1/4
Do not copy partial of this analysis report without official approval.
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uSUN ki IBUDIGESO AOUBEIOUN FWia
MINE ENGINEERING CONSULTANT CO_LTD.

ANALYSIS REPORT

Data Provided by Customer
a e 1 ¢ o w A a ra - ' v o o o
Customer Name  : U3 Aiandagsing3 91 lassnsinlleseiiausiuyu iveamaminssuneaine uavuslalalusd Ussvulnsi

30160/16062
Address s fhwatwindleu Sunefigiau dwviegsegisni Report No. : M640152
Sampling By : Sampling Team of Mine Engineering Consultant Co.,Ltd. Sampling Date  : 17-20 February 2021
Station : U . 47 (UTM 47P 496545 E, 988216 N.) Sampling Method : Sound Level Meter
Data Provided by Laboratory
Sample Type : szdiuides Received Date  : 22 February 2021
Report Date : 28 February 2021
Model of Equipment : ACO 6226 Model of Traceability : CA-12B/U2040047
Reference of level (dB(A)): 110 dB/1,000 Hz Calibrated Date : 13 March 2020
Measurement of Reading (dB(A)) : 109.76 dB/1,000 Hz Certificate No : HC200898
Equivalent Sound Pressure Level (dB(A))
Time 17-18 February 2021 18-19 February 2021 19-20 February 2021
Leq 24 hrs. Lmax Leq 24 hrs. Lmax Leq 24 hrs. Lmax
10.00-11.00 66.1 92.4 63.7 78.0 65.0 83.1
11.00-12.00 64.2 86.5 64.4 82.2 65.3 90.6
12.00-13.00 65.1 90.7 63.8 83.3 66.1 93.4
13.00-14.00 65.2 90.1 64.2 81.0 64.3 84.6
14.00-15.00 64.2 82.3 65.9 87.7 65.9 93.6
15.00-16.00 64.8 86.2 64.5 81.7 65.3 94.6
16.00-17.00 66.5 87.5 64.8 83.8 61.3 81.6
17.00-18.00 65.8 81.9 64.6 88.7 60.9 82.4
18.00-19.00 64.8 83.6 64.2 85.7 58.1 75.4
19.00-20.00 64.2 90.4 614 79.1 57.9 78.4
20.00-21.00 64.5 92.7 64.0 93.3 56.0 77.2
21.00-22.00 60.8 76.9 60.3 88.5 54.5 78.8
22.00-23.00 59.4 716 574 80.0 56.2 81.7
23.00-00.00 59.8 87.9 56.7 76.0 54.3 74.3
00.00-01.00 58.6 77.0 54.5 75.0 54.5 75.4
01.00-02.00 57.3 79.0 55.8 779 56.4 76.6
02.00-03.00 60.1 84.4 55.0 794 59.0 80.1
03.00-04.00 59.5 79.5 54.4 754 60.5 78.2
04.00-05.00 59.5 80.9 55.7 76.0 63.3 83.0
05.00-06.00 60.2 78.4 58.5 82.2 64.6 89.9
06.00-07.00 62.3 82.9 64.3 87.1 64.2 86.1
07.00-08.00 64.4 88.1 66.1 91.1 63.8 80.4
08.00-09.00 65.0 84.1 64.7 86.1 64.5 87.5
09.00-10.00 64.8 93.3 64.5 81.5 65.9 824
Average 24 hrs. 63.6 - 62.8 - 62.7 -
Maximum - 93.3 - 93.3 - 94.6
Standard” 70.0 115.0 70.0 115.0 70.0 115.0
Note: ¥ Ussmmawnssunsdeuindenuiennd avudl 15 (na. 2500)Fa musmsgussiudsdlnevialy
Reviewed signatory Approved signatory
Reported results refer to submitted sample(s) only. 2/4

Do not copy partial of this analysis report without official approval.
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MINE ENGINEERING CONSULTANT CO.LTD.

ANALYSIS REPORT

Data Provided by Customer
a w ) ° w a ra - ' v LY |
Customer Name  : U38W Aandogstugs d1ia nsansniieswiiausiiuyu tlearamnssuneadne uasustalalud Ussmudasit

30160/16062
Address s shwathwvindey dunef3sgiian Swmiagsugiand Report No. : M640152
Sampling By : Sampling Team of Mine Engineering Consultant Co.Ltd. Sampling Date  : 17-20 February 2021
Station : driinaseisegasvisnsssumnsu Sampling Method : Sound Level Meter

(UTM 47P 494765 E, 987072 N.)
Data Provided by Laboratory

Sample Type : sz Received Date  : 22 February 2021
Report Date : 28 February 2021
Model of Equipment : ACO 6226 Model of Traceability : CA-12B/U2040047
Reference of level (dB(A)): 110 dB/1,000 Hz Calibrated Date : 13 March 2020
Measurement of Reading (dB(A)) : 109.76 dB/1,000 Hz Certificate No : HC200898
Equivalent Sound Pressure Level (dB(A))
Time 17-18 February 2021 18-19 February 2021 19-20 February 2021
Leq 24 hrs. Lmax Leq 24 hrs. Lmax Leq 24 hrs. Lmax
10.00-11.00 65.0 86.2 66.8 904 65.2 89.8
11.00-12.00 65.4 88.2 64.8 86.8 66.6 93.7
12.00-13.00 65.1 86.0 64.9 89.0 67.9 95.3
13.00-14.00 67.0 92.4 65.7 89.9 65.7 87.7
14.00-15.00 66.1 91.1 64.6 86.3 65.4 90.4
15.00-16.00 67.4 90.4 67.3 97.0 64.9 91.0
16.00-17.00 66.5 911 65.4 90.6 65.1 92.6
17.00-18.00 66.8 94.1 69.7 99.0 64.6 91.6
18.00-19.00 65.6 91.5 64.3 88.8 63.2 93.2
19.00-20.00 63.5 90.0 64.9 96.8 62.4 90.0
20.00-21.00 63.3 91.6 61.5 92.6 59.7 89.8
21.00-22.00 60.8 87.0 58.8 86.2 59.7 90.7
22.00-23.00 61.9 90.7 61.5 94.5 58.5 89.1
23.00-00.00 59.4 90.3 59.8 86.1 56.8 87.7
00.00-01.00 61.1 91.7 62.6 94.4 54.9 89.0
01.00-02.00 55.8 83.3 59.5 84.2 55.5 87.6
02.00-03.00 53.5 824 55.5 82.0 53.5 78.6
03.00-04.00 51.6 79.2 56.3 85.2 58.4 85.2
04.00-05.00 58.5 83.8 58.3 78.5 61.4 93.9
05.00-06.00 62.4 90.4 60.6 83.6 62.5 92.3
06.00-07.00 65.6 84.7 63.5 91.6 63.7 87.3
07.00-08.00 67.6 87.7 64.4 83.8 65.3 92.1
08.00-09.00 66.3 85.6 65.0 90.7 65.0 89.4
09.00-10.00 64.9 88.0 66.5 89.2 66.7 §9.8
Average 24 hrs. 64.4 - 64.3 - 63.7 -
Maximum - 94.1 - 99.0 - 95.3
Standard” 70.0 115.0 70.0 115.0 70.0 115.0

a v ' a _a d a4 s w 7 o
Note: ! Uszmmmssznisuntsfeuandonuviend atiuil 15 (.. 2580) Gey fmusrmsgusyiuidssdaoialy

Reviewed signatory Approved signatory

Reported results refer to submitted sample(s) only. 3/4
Do not copy partial of this analysis report without official approval.
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MINE ENGINEERING CONSULTANT CO_LTD.

ANALYSIS REPORT

Data Provided by Customer
a o o o w PN 1o < ] [y « Y |
Customer Name  : U3¥W Aandegsiegs 1 Tnsensindiesviiausiuyu iegnamnssuneasns uasuslalalud Ussymutngd

30160/16062
Address s swathwiuiisu wnefisiiien Swmingsugiond Report No. : M640152
Sampling By : Sampling Team of Mine Engineering Consultant Co.,Ltd. Sampling Date  : 17-20 February 2021
Station : Unustegamnsiians Juanidela Sampling Method : Sound Level Meter

(UTM 47P 496038 E, 985087 N.)
Data Provided by Laboratory

Sample Type : seauLden Received Date  : 22 February 2021
Report Date : 28 February 2021
Model of Equipment : ACO 6226 Model of Traceability : CA-12B/U2040047
Reference of level (dB(A)): 110 dB/1,000 Hz Calibrated Date : 13 March 2020
Measurement of Reading (dB(A)) : 109.76 dB/1,000 Hz Certificate No : HC200898
Equivalent Sound Pressure Level (dB(A))
Time 17-18 February 2021 18-19 February 2021 19-20 February 2021
Leq 24 hrs. Lmax Leg 24 hrs. Lmax Leqg 24 hrs. Lmax
10.00-11.00 52.3 71.0 52.1 68.6 41.6 63.2
11.00-12.00 54.5 76.0 43.3 66.9 40.6 63.0
12.00-13.00 49.5 68.6 q42.2 62.6 39.4 59.7
13.00-14.00 55.7 82.0 72.7 102.5 38.3 59.0
14.00-15.00 49.4 73.3 57.9 95.7 40.4 69.2
15.00-16.00 50.4 69.6 45.4 76.1 41.9 65.6
16.00-17.00 66.3 100.1 46.2 73.3 42.6 65.4
17.00-18.00 75.0 105.2 44.9 68.4 43.4 67.5
18.00-19.00 65.2 102.5 44.9 74.2 42.8 65.9
19.00-20.00 69.3 103.1 42.4 59.2 45.4 70.6
20.00-21.00 60.3 97.4 42.0 58.7 45.2 60.2
21.00-22.00 47.6 62.1 47.1 53.2 44.7 56.6
22.00-23.00 56.1 99.4 43.7 51.8 43.5 46.0
23.00-00.00 48.5 59.9 48.0 90.7 43.6 46.4
00.00-01.00 54.6 96.4 39.8 60.6 43.1 61.2
01.00-02.00 55.5 94.7 39.9 58.9 43.0 53.5
02.00-03.00 58.7 98.2 41.6 45.9 43.6 55.5
03.00-04.00 62.4 98.3 45.2 61.8 43.8 57.5
04.00-05.00 64.9 100.8 44.9 62.0 44.5 59.4
05.00-06.00 50.1 78.3 44.9 61.3 46.4 62.8
06.00-07.00 48.5 63.2 46.5 81.6 41.8 61.0
07.00-08.00 44.8 72.9 42.7 64.0 42.4 64.2
08.00-09.00 42.5 65.4 45.4 59.7 46.8 70.3
09.00-10.00 48.4 62.9 45.4 64.1 47.5 66.9
Average 24 hrs. 63.8 - 59.2 - 43.7 -
Maximum - 105.2 - 102.5 - 70.6
Standard” 70.0 1150 70.0 115.0 70.0 115.0

y v ' a o a £ =t a o ar
Note: ¥ uszmiApniznisumsBeuinfouuviennd atufl 15 (w., 2580) Bos dmenmsgusedudssdaoialy

\ ¥

Reviewed signatory Approved signatory
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ANALYSIS REPORT

Data Provided by Customer
o A s £ o @ L] o 1 4 ' v 4 LY o
Customer Name  : Us¥m Aardogsiegs Sin lasansiviiesvlinusiiuyu iegnamnssuneadns uasuslalalud Ysevudnsd

30160/16062
Address s fvathwinilley unedisgiiay Swiagsiegiond Report No. : M640152
Sampling By : Sampling Team of Mine Engineering Consultant Co.Ltd. Sampling Date  : 17 February 2021
Station : tudeundsiilndigavnsfinng Yumn (UTM 47P 496038 E, 985087 N.)

Sampling Method : Ground Vibration Recorder
Data Provided by Laboratory

Sample Type : rwduaitou Received Date  : 22 February 2021
Report Date : 28 February 2021
Parameter TRANSVERSE VERTICAL LONGITUDINAL
Result
Frequency ; Hz N/A N/A N/A
Peak Particle Velocity ; mm/sec <0.130 <0.130 <0.130
Peak Displacement ; mm 0.000 0.000 0.000
Peak Sound Pressure Level ; pa.(L) <0.500
Standard?
Peak Particle Velocity ; mm/sec - - -
Peak Displacement ; mm - - -
Measured Instrument Brand Model
Instantel Minimate Blaster

o - y v o o w < o A o
Note: U UssmAnsznmaminenssrsurifuazduaniey Gee fmumnaspumvaussdudsuaramuduasiiounnmsihmiiosiu
a a ' <l P | 1Y
Ry AR NUNY 18 122 moudl 125 3 aeTuil 29 Suneu 2548

N/A wisneiia Frequency < 1 Hz, Velocity <0.130 mm/sec uas Displacement < 0 mm
rasudamile 16.30 u.

Reviewed signatory Approved signatory

Reported results refer to submitted sample(s) only. 172
Do not copy partial of this analysis report without official approval.
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MINE ENGINEERING CONSULTANT CQ. LTD.

ANALYSIS REPORT

Data Provided by Customer
= Q) U o @ = 1 d J LY A
Customer Name  : U3¥w Aadigsnugd 91 Inssmamiiestilausiuyu egmamnssuneass uasuslalalud Ussmmuting

30160/16062
Address s shvathwidiou Swnef3gliau dwingsugistil Report No. : M640152
Sampling By : Sampling Team of Mine Engineering Consultant Co.,Ltd. Sampling Date  : 17 February 2021
Station s wwameliiwsegeindimmile (UTM 47P 496118 E, 986609 N.)

Sampling Method : Ground Vibration Recorder
Data Provided by Laboratory

Sample Type : uduanitou Received Date  : 22 February 2021
Report Date : 28 February 2021
Parameter TRANSVERSE VERTICAL LONGITUDINAL
Result
Frequency ; Hz 73 34 57
Peak Particle Velocity ; mm/sec 3.873 2.588 4.905
Peak Displacement ; mm 0.010 0.010 0.013
Peak Sound Pressure Level ; pa.L) 33.00
Standard®
Peak Particle Velocity ; mm/sec 50.8 427 50.8
Peak Displacement ; mm 0.20 0.20 0.20
Measured Instrument Brand Model
Instantel Minimate Blaster

o - . v r] o v o - o a
Note: ! Ussmansemarminensessumiuarduanden (o dmumnasgumususyiudsmasauduasiiounnmahmilesiu
- - ] - Y| [y
mwuw‘luﬂ'unmnqmnm 18y 122 aoun 125 9 897U 29 suAu 2548

N/A wunefia Frequency < 1 Hz, Velocity <0.130 mm/sec uag Displacement < 0 mm
vanseiinmiie 16,30 u.

Reviewed signatory - Approved signatory

Reported results refer to submitted sample(s) only. 2/2
Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev.03 22-09-2563
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MINE ENGINEERING CONSULTANT CO.LTD.

ANALYSIS
REPORT

NSC-TISI-TIS 17025

Testing 0623

Data Provided by Customer
a o 1Y) o a a 1a A 1 v « |
Customer Name : US¥W Aandegsiugd Srin lassnmsmileswiiausuyu iegnamnssuneadns uazuslalalud Ussynudnsd

30160/16062
Address s shuatwinileu dunefisgiiau dwingstugisiil Report No. : M640152
Sampling By : Sampling Team of Mine Engineering Consultant Co.,Ltd. Sampling Date  : 27 May 2021
Station s thinfuuinonheas sy Sampling Method : Grab Sampling

(UTM 47P 497515 E, 987818 N.)
Data Provided by Laboratory

Sample Type LU Received Date  : 28 May 2021
Sample Appearance : dasld dngneu liiindy Analytical Date  : 28 May - 3 June 2021
Report Date : 3 June 2021
Parameter Unit Analytical Method ¥ Result Standard ?
pH @ 25°C - Electrometric Method (4500-H* B) 7.94 5.0-9.0
Total Suspended Solids me/L Dried at 103-105 °C (2540 D) 258 -
Total Dissolved Solids me/L Dried at 180 °C (2540 Q) 367 -
Total Hardness mg/L as CaCOs; | EDTA Titrimetric Method (2340 C) 284 -
Turbidity* NTU Nephelometric Method (2130 B) 41 -
Sulfate* me/L Turbidimetric Method (4500- SO, E) 54.1 -
Digestion, Inductively Coupled Plasma
Total Iron me/L 0.06 .
Method (3030 F, 3120 B)
. Digestion, Inductively Coupled Plasma Not more
Arsenic* me/L <0.01
Method (3030 F, 3120 B) than 0.01
) Digestion, Inductively Coupled Plasma Not more
Cadmium mg/L <0.002 -
Method (3030 F, 3120 B) than 0.05
Digestion, Inductively Coupled Plasma Not more
Lead mg/L <0.01
Method (3030 F, 3120 B) than 0.05

Note : Y Standard Methods for the Examination of Water and Wastewater. 23 ed. APHA, AWWA, WEF, 2017,
2 YsemAnauenTsnsAawIndouuiennd adudl 8 (w.a. 2537) sanaualunsy vy gRduadunasinwamunindaiadouuiani
W.A.2535 (309 nusuinsgrunuaimiiluundai@asu Afulusrefinanyunw du 111 noudl 16 1 av¥udl 24 quanwus 2537
(WssLanii 3)
? Jﬁﬁﬂmwnwﬁwq‘lu@ﬂvm CaCOs \fiundn 100 Hadniunedng
* nemvaasuileguenveuthonisiuses ISO/EC 17025 voninsUjuRniameasaay

Reviewed signatory Approved signatory

Reported results refer to submitted sample(s) only. 1/2
Do not copy partial of this analysis report without official approval,
MEC-FM-45 Rev.03 22-09-2563
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MINE ENGINEERING CONSULTANT CO.LTD.

ANALYSIS
REPORT

NSC-TISI-TIS 17025

Testing 0623

Data Provided by Customer
a v o a o w a ra ¢| ' @ ar i
Customer Name  : U3t Aa1dugsnuns d1im lasansniieswiinusfiuyu egeamnssuneads uasuslalalus Ussvudngd

30160/16062
Address s svat iy Sunefigliny Saniagsugssill Report No. : M640152
Sampling By : Sampling Team of Mine Engineering Consultant Co.,Ltd. Sampling Date  : 27 May 2021
Station S thinfuusnaesnazney Sampling Method : Grab Sampling

(UTM 47P 496405 E, 986381 N.)
Data Provided by Laboratory

Sample Type Ry Received Date : 28 May 2021
Sample Appearance : idesld fingnou luifindu Analytical Date  : 28 May - 3 June 2021
Report Date 13 June 2021
Parameter Unit Analytical Method ? Result Standard ?
pH @ 25°C - Electrometric Method (4500-H* B) 7.42 5.0-9.0
Total Suspended Solids me/L Dried at 103-105 °C (2540 D) 65.8 -
Total Dissolved Solids mg/L Dried at 180 °C (2540 C) 423 -
Total Hardness me/L as CaCO5 | EDTA Titrimetric Method (2340 C) 331.2 -
Turbidity* NTU Nephelometric Method (2130 B) 8.8 -
Sulfate* mg/L Turbidimetric Method (4500- SO, E) 69.2 -
Digestion, Inductively Coupled Plasma
Total Iron mg/L. 1.52 -
Method (3030 F, 3120 B)
. Digestion, Inductively Coupled Plasma Not more
Arsenic* meg/L <0.01
Method (3030 F, 3120 B) than 0.01
. Digestion, Inductively Coupled Plasma Not more
Cadmium mg/L <0.002 2
Method (3030 F, 3120 B) than 0.05
Digestion, Inductively Coupled Plasma Not more
Lead mg/L <0.01
Method (3030 F, 3120 B) than 0.05

Note: Y Standard Methods for the Examination of Water and Wastewater, 23 ed. APHA, AWWA, WEF, 2017.
2 Y3z ARasnTIuN TAMIASoNUIER atul 8 (.. 2537) senmualunsys e dydiduadunazinuinunmacnndouuiend
W.A.2535 309 Avuaannsgruamuamiiluumanhaadu ffuilusefinayiune @y 111 aoudl 16 1 aviudl 24 uanvus 2537
(Wssanil 3)
3 dhitfiaunszdduguues Cacos iuni 100 fadnsusiadng
* siemavaaeuiegusnueutienisiuses ISO/IEC 17025 upwinalfiRn smasou

Reviewed signatory Approved signatory

Reported results refer to submitted sample(s) only. 2/2
Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev.03 22-09-2563
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SPC Calibration Center S%RT

s

NSC-TISI-TIS 17025
Calibratien 0037

Equipment:
Model:
Serial No. (or ID.):
Manufacturer:

Condition:

Customer:

Environment Condition:

Calibration Place:

Calibration By:
Callibration Date:
The Method used:
Traceability:

Person in charge

ﬂaﬁm A Certificate of Calibration

Balance Certificate No.: C01203074
AB204-S Issued Date: 11 August 2020
1123163290 (MEC-LAB02) Job No.: KSPR2010957
Mettler Toledo Page: 1 of 3

In condition

MINE ENGINEERING CONSULTANT CO.,LTD.

+

Temperature 24 °C + 0.5°C
Humidity 54 %RH + 0.8 %RH

4

MINE ENGINEERING CONSULTANT CO.,LTD. ( Laboratory U 4 )
d,

10 August 2020
In house method, SPCC-WI-47, base on UKAS Lab 14

This certificate is traceable to the Sl Units maintained by National Institute of Metrology
(NIMT), Thailand through SPC RT Co., Ltd. Certificate No. C02190532, C02200796

SERT

135N 10aRT nif S |
SPC RT Co., Ltd.

Authorized signatory

This certificate is issued the units of measurement according to the Intemational System of Units (SI). It provides traceability of measurement to
international or national standard or other recognized national standard laboratories.

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

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

Your satisfaction is our fpromise @ SPCRT SPCC-FM-C01-09: 03 Aug 2020
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Business Unit

SPC Calibration Center

Calibration Resullts:
Before Adjustment

Job No.: KSPR2010957

Page:

KT

20f 3

Eccentric Error: Weight to be1/4 or 1/3 of Maximum capacity, taken from the center of the pan as a zero reference.

2. Nominal Test Value 50 (9)
Reference Points (g)
A B C D E
- 0.0000 0.0001 -0.0001 0.0000
Repeatability: Determination of the standard deviation of weighing balance., Readability 0.0001 (9)
Nominal test value (g) Standard Deviation
20 0.00007
200 0.00009
Departure of indication from nominal value., Readability 0.0001 (9)
Nominal Value | Conventional Mass Displayed Value Correction of Balance Uncertainty
k

@ @ (9 @ @
0.01 0.01000 0.0100 0.0000 0.00014 2.12
0.05 0.05000 0.0500 0.0000 0.00014 212
0.1 0.10000 0.1000 0.0000 0.00014 212
0.5 0.49999 0.5000 0.0000 0.00014 2.1
1 0.99999 1.0000 0.0000 0.00014 2.1
5 4.99999 5.0001 -0.0001 0.00014 2.1
10 9.99999 10.0002 -0.0002 0.00015 2.11
20 19.99996 20.0002 -0.0002 0.00015 2.09
50 50.00000 50.0007 -0.0007 0.00016 2.07
100 99.99996 100.0011 -0.0011 0.00020 2.03
150 149.99996 150.0021 -0.0021 0.00025 2.01
200 199.99993 200.0024 -0.0025 0.00031 2.00

Your satisfaction is our fromise € SPCRT

SPCC-FM-C01-09: 03 Aug 2020
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Business Unit @

SPC Calibration Center

C

Job No.: KSPR2010957 Page: 3of 3

After Adjustment

Eccentric Error: Weight to be1/4 or 1/3 of Maximum capacity, taken from the center of the pan as a zero reference.

Nominal Test Value 50 (9

Reference Points (g)

A B C D E

= 0.0001 0.0000 -0.0001 0.0000

Repeatability: Determination of the standard deviation of weighing balance., Readability 0.0001 (9g)
Nominal test value (g) Standard Deviation
20 0.00004
200 0.00005
Departure of indication from nominal value., Readability 0.0001 (g)
Nominal Value | Conventional Mass Displayed Value Correction of Balance Uncertainty
k

(@ @ ) @ @
0.01 0.01000 0.0100 0.0000 0.00010 2.03
0.05 0.05000 0.0500 0.0000 0.00010 2.03
0.1 0.10000 - 0.1000 0.0000 0.00010 2.03
0.5 0.49999 0.5000 0.0000 0.00010 2.03
1 0.99999 1.0000 0.0000 0.00010 2.03
5 4.99999 5.0000 0.0000 0.00010 2.03
10 9.99999 10.0000 0.0000 0.00011 2.02
20 19.99996 20.0000 0.0000 0.00011 2.02
50 50.00000 50.0000 0.0000 0.00012 2.01
100 99.99996 100.0000 0.0000 0.00017 2.00
150 149.99996 150.0000 0.0000 0.00023 2.00
200 199.99993 199.9999 0.0000 0.00029 2.00

The End of Certificate

'Vourmﬁyﬂcﬁan is our prromise & SPCRT SPCC-FM-C01-09: 03 Aug 2020
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RECALIBRATION
DUE DATE:

January 27, 2022

P\
TISCH )

Frnvironmental

< ;.é ;/%% .

m: slope

Calibration Certification Information
Cal. Date: January 27, 2021 Rootsmeter S/N: 438320 Ta: 294 °K
Operator: Jim Tisch Pa: 754.4 mm Hg
Calibration Model #: TE-5025A Calibrator S/N: 2262
Vol. Init Vol. Final AVol. ATime AP AH
Run {m3) (m3) (m3) {min) {mm Hg) (in H20)
1 1 2 1 1.4230 3.2 2.00
2 3 4 1 1.0100 6.4 4.00
3 5 6 1 0.9040 8.0 5.00
4 7 8 1 0.8600 8.8 5.50
5 9 10 1 0.7120 12.8 8.00
Data Tabulation
Pa )( Tstd )
Vstd Qstd \/AH( Pstd /A Ta Qa AH( Ta/Pa )
(m3) (x-axis) (y-axis) Va (x-axis) (y-axis)
1.0018 0.7040 1.4185 0.9958 0.6998 0.8829
0.9976 0.9877 2.0061 0.9915 0.9817 1.2486
0.9954 1.1012 2.2429 0.9894 1.0945 1.3959
0.9944 1.1562 2.3524 0.9883 1.1492 1.4641
0.9890 1.3891 2.8371 0.9830 1.3807 1.7657
m= 2.06996 m= 1.29618
QSTD b= -0.03860 QA b= -0.02402
r= 1.00000 r= 1.00000
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 - g
Qstd= 1/m ((JAH( 2 )( 3L ))4;) Qa= 1/m (( AH(Ta/Pa)) b)
Standard Conditions
Tstd: 298.15 ¢ 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
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- THAI METEOROLOGICAL DEPARTMENT

Calibration Certificate

Issued by : Calibration & Test Section : Meteorological Instruments Bureau

Date of Issue 21 August, 2020 . Certification No. 393/19
Page : | of 2

Object : Wind speed and wind direction
Manufacturer : Sensor : NRG

Basic Datalogger : Symphonie
Type : Sensor @ 40C Basic Datalogger LR20
Serial No. Sensor : 1795-00135605 Basic Datalogger : 309018962
Customer 13 Tl iBuAlaTanaudaunud ain.

Calibration Condition : Temperature 25.1 °C  Barometric Pressure 1007.6 hPa

NATIONAL STANDARD WIND TUNNEL
: Thermal Anemometer 642 S/N 91563
: HOOK GAGE NO 1425 Pitot Tube Theodor Friedrichs Type 0800.0000 serial 9023
N.I.S.T. Test Reference Number 731/241460
: Ultrasonic Anemometer Model DA-650-3TV (sensor TR-90AH)
Serial Number 110730029 (sensor 120629586)

JAPAN QUALITY ASSURANCE ORGANIZATION
.

Mechanical Engineer
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THAI METEOROLOGICAL DEPARTMENT

The Result of Calibration

Certification No. 393/19

21 August, 2020 Page : 2 of 2
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vacumm| Pressure | Pressure | Correction Velocity [ Correction
m/sec inches inches hPa hPa hPa m/sec m/sec
1.00 = = - - ~ 0.79 0.21
3.02 = = E - = 297 0.05
5.00 = = = - = 4.71 0.29
7.04 = = - - = 6.89 0.15
9.02 = & & - = 8.63 0.39
11.01 2 = s - o 10.81 0.20
13.01 = = = - = 12.99 0.02
1.5:01 = 2 = - = 14.74 0.27
17.02 = = = - = 16.92 0.10
20.02 & = = - = 19.97 0.05

Wind Aloft Plotting Board.

US.DEPARTMENT OF COMMERCE WEATHER BUREAU

WIND DIRETION TESTED WIND DIRECTION
0 0
90.0 90
180.0 180
270.0 270
5 :;:;[ 9‘.-:_7 S

Mechanical Engineer
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Certificate of Calibration

Certificate No.:Cal 010-0321-0342 Order No:  040321-1
Customer: MINE ENGINEERING CONSULTANT CO.LTD

Date of calibration: 2021-03-10

Date of issue: 2021-03-10

Instrument Calibrated: Sound Calibrator

Manufacturer: Quest

Type: 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
Calibrators. The calibrator has been tested as described in Annex B of the same 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
available 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 S/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

Page 1 of 2
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Certificate No.:Cal 010-0321-0342

Order No: 030321-1
Environmental conditions:

Pressure: Temperature: Relative humidity:
Reference conditions: 101.325 kPa 23.0°C 50 %RH
Measurement conditions: 100.89 £ 0.01 kPa 255+ 1.1°C 55.9+ 2.2 %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
Reference microphone 40AU S/N 309231
110 | 108.40 1 -1.60 | + 0.1 | +0.75
2. Frequency
Specified Measured Deviated value Uncertainty Tolerance limit
Frequency Frequency (%) (Hz) IEC60942:2003
(Hz) (Hz) Class 2
Reference microphone 40AU S/N 309231
1000.00at 94Hz | 999.95 [ -0.05 | £ 0.1 | +2.0%
3. Total distortion
Specified sound : ; . Tolerance limit
pressure level Meas“"e(‘l /D'St"rt“’“ U"cf,;t’;““ty TEC60942:2003
(dB) 5 s Class 2
Reference microphone 40AU S/N 309231
94.00 | 0.60 | £0.3 | +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%

Calibrated By:.. Checked By:

Date of calibration + 2021-03-10
Date of issue + 2021-03-10

This certificate of calibration is issued by a laboratory accredited by Norwegian Accreditation (NA). NA is one of the signatories to the EA Multilateral Agreement for mutual
recognition of calibration certificates {European Co-operation for Accreditation). The accreditation states that the laboratory meets the NA requirements concerning

competence and calibration system for all the calibrations contained in the accreditation. It also states that the laboratory has a satisfactory quality assurance system and
traceability to accredited or national calibration laboratories. This certificate may not be reproduced other than in full.

Page 2 of 2
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CALIBRATION LABORATORY CO.LTD. jreres

' C LC NSC-TISI-TIS 17025
Accredited CALIBRATION 0059
ISO/IEC 17025 CLC

CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE : VIBRATION METER

MANUFACTURER : INSTANTEL

MODEL / TYPE : MICROMATE

SERIAL NO. : UM16191

CLID. NO. 5 252002212

JOB CONTROL NO. : 201111099959
CUSTOMER  : MINE ENGINEERING CONSULTANT CO., LTD.

DATE OF RECEIVED : 11 November 2020 DATE OF ISSUED : 13 November 2020

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

Calibrated By :

Approved By :

13 November 2020

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

the International System of Units ( SI)

Certificate No. Q20099959

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



Admin
Rectangle

Admin
Rectangle

Admin
Rectangle

Admin
Rectangle

Admin
Rectangle


S,

CALIBRATION LABORATORY C0.LTD. jises
-?,//.\/7—\_\\\?: THAILAND
, AONS
C I_c NSC-TISI-TIS 17025
Accredited CALIBRATION 0059
ISO/TEC 17025 CLC
REPORT OF CALIBRATION
FOR
NOMENCLATURE : VIBRATION METER
MANUFACTURER : INSTANTEL
MODEL / TYPE : MICROMATE
SERIAL NO. 3 UM16191
DATE OF CALIBRATION : 12 November 2020
ENVIRONMENT CONDITIONS :
Temperature : @3t 2 °c Relative Humidity : (55 15) %RH

PROCEDURE USED :
This instrument was calibrated under procedure No. WI-305-127 according to ISO 16063-21 as calibration
guideline. The calibration was performed by calibrated by comparison method and standard equipments

maintained by the Calibration Laboratory Co., Ltd.

REFERENCE STANDARD USED :

1. Digital Multimeter, Agilent Technologies Model 34401A S/N. US36044686.

2. High Resolution Programmable Timer/Counter, Philips Model PM6680 S/N. SM578573.

3. Accelerometer with Precision Conditioning Amplifier, Bruel & Kjaer Model 8305, 2650 S/N. 705491, 701615.

TRACEABILITY :

1. The measurements are traceable to International System of Units (SI), through National Institute of Metrology (Thailand)
Certificate No. EE-0097-20, Due Date 14 June 2021.
2. The measurements are traceable to International System of Units (SI), through Aeronautical Radio of Thailand Ltd.

Certificate No. 07-0079/19, Due Date 21 November 2020.

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

Certificate No. AV-0044-20, Due Date 17 September 2021.

UNCERTAINTY :

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

by the coverage factor k = 2,00 which for a normal distribution corresponds to a coverage probability of approximately 95 %.
It has been evaluated according to the "Evaluation of the Uncertainty of Measurement in Calibration (EA-4/02 M:2013)"
Certificate No. Q20099959

F3-011-04/01-12 page 2 of 3
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CALIBRATION LABORATORY 0., LTD,

CI_C NSC-TISI-TIS 17025
£
CONDITION OF CALIBRATION ITEM : GOOD
MEASUREMENT RESULTS : (X)) without adjustment () adjustment
CALIBRATION DATA
1. ACCELERATION RESULT
Test point 4 STD Reading | DUC Reading Correction Uncertainty
(g) (frequency ) HoE (g) (g) (g) *(%ofrdg.)
1 160 Hz 1.000 0.982 +0.018 1.1
2 160 Hz 2.000 1.975 +0.025 1.0
3 160 Hz peak 3.000 2.971 +0.029 1.0
4 160 Hz 4.000 3.965 +0.035 1.0
5 160 Hz 5.000 4.955 +0.045 1.0
2. VELOCITY RESULT
Test point STD Reading | DUC Reading Correction Uncertainty
(mm/s) ( frequency ) i (mm/s) (mm/s ) (mm/s) (% of rdg. )
10 160 Hz 10.000 9.975 +0.025 1.1
20 160 Hz 20.000 19.960 +0.040 1.0
30 160 Hz peak 30.000 29.950 +0.050 1.0
40 160 Hz 40.000 39911 +0.089 1.0
50 160 Hz 50.000 49.902 +0.098 1.0
3. DISPLACEMENT RESULT
Test point STD Reading | DUC Reading Correction Uncertainty
(mm) ( frequency ) s (mm) (mm) (mm) o+ (9 of rdg. )
0.01 160 Hz 0.010 0.010 0.000 59
0.02 160 Hz 0.020 0.019 +0.001 31
0.03 160 Hz peak 0.030 0.029 +0.001 2.2
0.04 160 Hz 0.040 0.039 +0.001 1.3
0.05 160 Hz 0.050 0.049 +0.001 1.1

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

Certificate No. Q20099959

F3-011-04/01-12

### End of Certificate ###

page 3 of 3
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CALIBRATION LABORATORY Co.,LTD.

e =
",///,:'\\\\¢ THAILAND
l""”flrin\“\‘ b
CLC NSC-TISI-TIS 17025
Accrediied CALIBRATION 0059
ISO/IEC 17025 CLC
CERTIFICATE OF CALIBRATION
NOMENCLATURE : VIBRATION METER
MANUFACTURER : INSTANTEL
MODEL / TYPE ¥ MINIMATE PLUS
SERIAL NO. : BG19474
CLID. NO. : 252002211
JOB CONTROL NO. : 201111099958
CUSTOMER : MINE ENGINEERING CONSULTANT CO., LTD.
DATE OF RECEIVED : 11 November 2020 DATE OF ISSUED : 13 November 2020

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

Calibrated By :

CALIBRATION LABORATORY C0,LTD

Approved By :

13 November 2020

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

the International System of Units ( SI)

Certificate No. Q20099958

F3-011-04/01-12 page 1 of 3
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CALIBRATION LABORATORY CO.,LTD.

S e e
/.///;_\\\\\? THAILAND
7, N
f"fnh\\“\\
c L( NSC-TISI-TIS 17025
Accredited CALIBRATION 0059
ISO/IEC 17025 CLC

REPORT OF CALIBRATION

FOR

NOMENCLATURE ; VIBRATION METER
MANUFACTURER 3 INSTANTEL

MODEL / TYPE : MINIMATE PLUS
SERIAL NO. 1 BG19474

DATE OF CALIBRATION i 12 November 2020

ENVIRONMENT CONDITIONS :

Temperature : ek 3% ' Relative Humidity :  (55% 15) %RH
PROCEDURE USED :

This instrument was calibrated under procedure No. WI-305-127 according to ISO 16063-21 as calibration

guideline. The calibration was performed by calibrated by comparison method and standard equipments

maintained by the Calibration Laboratory Co., Ltd.

REFERENCE STANDARD USED :

1. Digital Multimeter, Agilent Technologies Model 34401 A S/N. US36044686.

2. High Resolution Programmable Timer/Counter, Philips Model PM6680 S/N. SM578573.

3. Accelerometer with Precision Conditioning Amplifier, Bruel & Kjaer Model 83035, 2650 S/N. 705491, 701615.

TRACEABILITY :

1. The measurements are traceable to International System of Units (SI), through National Institute of Metrology (Thailand)
Certificate No. EE-0097-20, Due Date 14 June 2021.
2. The measurements are traceable to International System of Units (SI), through Aeronautical Radio of Thailand Ltd.

Certificate No. 07-0079/19, Due Date 21 November 2020,

3. The measurements are traceable to International System of Units (S1), through National Institute of Metrology (Thailand)

Certificate No. AV-0044-20, Due Date 17 September 2021,

UNCERTAINTY :

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

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

It has been evaluated according to the "Evaluation of the Uncertainty of Measurement in Calibration (EA-4/02 M:2013)"

Certificate No. Q20099958
F3-011-04/01-12 page 2 of 3
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CALIBRATION LABORATORY CO.LTD. jirs

s

Aae
cLc e 1
150/1mC 17025 cLe
CONDITION OF CALIBRATION ITEM : GOOD
MEASUREMENT RESULTS : ( X)) without adjustment () adjustment
CALIBRATION DATA
1. ACCELERATION RESULT
Test point STD Reading | DUC Reading Correction Uncertainty
(g) ( frequency ) s (g) (g) (g) * (% ofrdg.)
1 160 Hz 1.00 0.99 +0.01 1.3
2 160 Hz 2.00 1.99 +0.01 1.0
3 160 Hz peak 3.00 2.98 +0.02 1.0
4 160 Hz 4.00 3.97 +0.03 1.0
5 160 Hz 5.00 4.96 +0.04 1.0
2. VELOCITY RESULT
Test point STD Reading | DUC Reading Correction Uncertainty
(mm/s) ( frequency ) o (mm/s) (mm/s ) (mm/s) (% of rdg.)
10 160 Hz 10.0 10.1 -0.1 1.4
20 160 Hz 20.0 19.9 +0.1 1.0
30 160 Hz peak 30.0 29.7 +0.3 1D
40 160 Hz 40.0 39.6 +0.4 1.0
50 160 Hz 50.0 49.5 +0.5 1.0
3. DISPLACEMENT RESULT
Test point STD Reading | DUC Reading Correction Uncertainty
(mm) (frequency ) = (mm) (mm) (mm) * (% ofrdg.)
0.01 160 Hz 0.010 0.010 0.000 5.9
0.02 160 Hz 0.020 0.020 0.000 39
0.03 160 Hz peak 0.030 0.029 +0.001 22
0.04 160 Hz 0.040 0.039 +0.001 1.3
0.05 160 Hz 0.050 0.049 +0.001 1.1

This report is valid for the above stated instrument/s only.
### End of Certificate ###
Certificate No. Q20099958

F3-011-04/01-12 page3of 3
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Business Unit

NSC-TISI-TIS 17025
Calibratien 0087

Equipment:
Model:
Serial No. (or ID.):
Manufacturer:

Condition:

Customer:

Environment Condition:

Calibration Place:

Callibration By:
Calibration Date:
The Method used:
Traceability:

Person in charge

SPC Calibration Center S%RT

i A Certificate of Calibration

Balance Certificate No.: C01203085
AZ214 Issued Date: 11 August 2020
28092281 (MEC-LABO1) Job No.: KSPR2010956
Sartorius Page: 1 of 2

In condition

MINE ENGINEERING CONSULTANT CO.,LTD.

Temperature 24 °C + 04 °C
Humidity 51 %RH + 1.5 %RH

+

MINE ENGINEERING CONSULTANT CO.,LTD. (Laboratory (fu 4))

10 August 2020
In house method, SPCC-WI-47, base on UKAS Lab 14

This certificate is traceable to the Sl Units maintained by National Institute of Metrology
(NIMT), Thailand through SPC RT Co., Ltd. Certificate No. C02190532, C02200796

SERT

| VIS 1oand ndd drifa
$PC RT Co.. Ltd.

Authorized signatory

This certificate is issued the units of measurement according to the International System of Units (SI). It provides traceability of measurement to
international or national standard or other recognized national standard laboratories.

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

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

'Vourmﬁ:ﬁcﬁon is our /Jramise @ SPCRT SPCC-FM-C01-09: 03 Aug 2020
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Business Unit

SPC Calibration Center

Job No.: KSPR2010956

Calibration Results:
Without Adjustment

Eccentric Error: Weight to be1/4 or 1/3 of Maximum capacity, taken from the center of the pan as a zero reference.

Nominal Test Value 50

Page:

KT

20f 2

Reference Points (g)

B C

D

0.0002 0.0000

0.0000 -0.0001

Repeatability: Determination of the standard deviation of weighing balance., Readability 0.0001 (@)
Nominal test value (g) Standard Deviation
20 0.00006
200 0.00006
Departure of indication from nominal value., Readability 0.0001 (9)
Nominal Value | Conventional Mass Displayed Value Correction of Balance Uncertainty
k
@ @ @ (@ @
0.001 0.00100 0.0010 0.0000 0.00011 2.04
0.01 0.01000 0.0100 0.0000 0.00011 2.04
0.1 0.10000 (;.1_000 0.0000 0.00011 2.04
1 0.99999 1.0000 0.0000 0.00011 2.04
5 4.99999 5.0000 0.0000 0.00011 2.04
10 9.99999 10.0000 0.0000 0.00011 2.04
50 50.00000 50.0000 - 0.0000 o 0.00013 2.02
100 99.99996 99.9999 0.0001 0.00017 2.01
150 149.99996 150.0001 -0.0001 0.00024 2.00
200 199.99993 199.9999 0.0000 0.00030 2.00
The End of Certificate

Your safisfaction is our fpromise @ SPCRT

SPCC-FM-C01-09: 03 Aug 2020
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PerkinEimer

For the Better
Service Report
Work Order Number Activity Code Billing Type Requested Start Date Model Serial Number
WO0-01211857 P.Ianned Contract 19/03/2564 7:30 u. ICPN0790011 079518071903
Maintenance
Service Representative Name Contract Number Expiry Date Equipment ID System ID
_— SC-0035504886 30/04/2023 N/A N/A
UDI Number
N/A
Equipment Location Bill To Name
van. lun §udiiied Aaudauaun van. L 1§udiiiese raudaunun
alszasilng a.50y3 alszasiing 2.50yy3
1Unusit 37 12130 TH 1Unusnil 37 12130 TH
Customer Contact Phone Number Fax Number Email Purchase Order
s
Work Description
Preventive maintenance Avio200
Cleaning all instrument
Cleaning torch, injector, Spray chamber, Neb
Replace O-ring and PM Kit
Alignment torch
Run performance test
Start Date End Date Work Description
07/05/2021 07/05/2021
07/05/2021 07/05/2021
Tools Used
Quantity Calibrated Tool Description Serial Number Last Calibration | Next Calibration
Date Date
*** No Calibrated Tools Used ***
Material Used
Part Number Part Description Note Lot/Serial Quantity
Number
*** No Parts Used ***
Labour Details
Part Number Part Description Start Date Quantity
SV000013 Preventative maintenance 07/05/2021 6.5
SV000002 Service Travel 07/05/2021 2
Work Complete Customer Signature Technician Signature
Yes No D
PM/OQ/IPV Left with Customer
Yes No D

Page 1 of 2
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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.

15/5/2564 WO-01211857

Page 2 of 2
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Perkin

W0O-01062148

MAINTENANCE AND IPV TEST CERTIFICATE MODEL

Avio 200

Customer : Mine Engineering Consultant

Co.,Ltd

Date Tested:

May 7, 2021

Recommendation Recertification

Address :

Prachatipat, Thanyaburi,

Period

Pathumthani, 37, 12130, TH

User Name:
Phone:
E - Mail :

Recertification Due:
Date Last Certified:

Visit Number:

6 Months
November 8, 2021
November 10, 2020

10of2

PerkinElmer Phone:

PerkinElmer Fax:

CONFIGURATION TESTED

MODEL
Avio 200

TESTED EQUIPMENT
IPV Method

TEST STANDARD USED
Multielement Standard

Instrument Cal. STD4

CUSTOMER SUPPLIED
2 % HNO3

10 % HNO3

SERIAL NUMBER
079518071903

CALIBRATION NUMBER

PART NUMBER
N069-1579

N930-0221

COMMENTS

SOFTWARE
Syngistix for ICP 3.0

EXPIRATION

EXPIRATION DATE
May 30,2022

June 30, 2021

CUSTOMER INITIALS

Page 1 of 4
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W0O-01062148

Perkint
MAINTENANCE AND IPV TEST CERTIFICATE MODEL
Avio 200
SERIAL NUMBER: 079S18071903 DATE TESTED: May 7, 2021
1. MECHANICAL CHECKS
A. Inspect and clean all fans and filters. OK
B. Inspect and replace as necessary, all torch components including the RF coil. OK
C. Inspect all tubing for sign of clacking or leaking. OK
D. Adjust water and gas pressure regulator settings. OK
E. Inspect and leak check pneumatics drawers. OK
F. Clean the exterior of the instrument. OK
2. OPTICAL CHECKS
A. Inspect and clean all optical components. OK
B. As reqiured, check and replace all purgebfilters. OK
C. Recheck optical alignment. OK
3. COOLING SYSTEM CHECKS
A. Perform preventive maintenance on chiller. OK
B. Flush out the chiller every year. OK
4. PERFORMANCE CHECKS
A. Torch View Alignment. OK
B. Wavelength Calibration. OK

Page 2 of 4
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Perkin

W0O-01062148

MAINTENANCE AND IPV TEST CERTIFICATE MODEL

Avio 200

SERIAL NUMBER: 079S18071903 DATE TESTED: May 7, 2021
PARAMETER SPECIFICATION FINAL VALUE
Spectral Resolution : UV

As 193.696 nm <0.009 nm 0.00752 nm

Ni 231.604 nm <0.011 nm 0.00907 nm

Ni 341.476 nm <0.015 nmm 0.01248 nm
Spectral Resolution : VIS

Ba 455.403 nm <0.020 nm 0.01717 nm
Precision

Zn 206.200 nm %RSD <1.0% 0.28 %

Mg 280.271 nm %RSD  <1.0% 0.62 %

Mg 285.213 nm %RSD <1.0% 0.28 %

Ba 455.403 nm %RSD <1.0% 0.32 %
Detection Limits : Axial

TI 190.801 nm 3(sd) 0.72 ppb

As 193.696 nm 3(sd) 1.53 ppb

Se 196.026 nm 3(sd) 0.70

Pb 220.353 nm 3(sd) 0.32 ppb
Detection Limits : Radial

As 193.696 nm 3(sd) 17.19 ppb

Zn 213.857 nm 3(sd) 0.18 ppb

Mn 257.610 nm 3(sd) 0.05 ppb

La 379.478 nm 3(sd) 0.05 ppb

Ba 455.403 nm 3(sd) 0.01 ppb

Ba 493.408 nm 3(sd) 0.01 ppb
BEC : Axial (IB X 1000)/(IS-IB)

Mn 257.610 nm <30 ppb 0.33 ppb
BEC : Radial (1B X 1000)/(1S-IB)

Mn 257.610 nm <30 ppb 0.84 ppb

Page 3 of 4
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Perkink

WO-01062148

MAINTENANCE AND IPV TEST CERTIFICATE MODEL

Avio 200

SERIAL NUMBER: 079518071903

DATE TESTED: May 7, 2021

Remarks :

Test all pass

This is to certify that the above tests have been perfomed and the configuration tested

v

meets

does not meet

the PerkinElmer Specifications listed on this certificate.

This certificate does not modify PerkinElmer's standard terms and condition of sale,

including warranty terms.

Service Department PerkinElmer Ltd.

Customer Service Engineer:

Service Engineer

Page 4 of 4
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Perilmerur

Atomic Spectroscopy Standard

Certificate of Analysis

PerkinElmer Number: N0691579

ISO
9001

CERTIFIED

Description: Optima Family Multi-Element Standard
Matrix: 2% HNO;
Lot Number: 3-56MJX1 Certification Date: NOV o 202[[
Expiration Date:
* Instrumental Analysis using OPTIMA 7300 DV ICP Spectrometer: ' 2
Analyte  Labeled Measured SRM Analyte Labeled Measured SRM
As 50.0 yg/mL  49.5 pg/mL 3103a* Ni 10.0 pg/mL 9.93 pg/mL 3136
K 50.0 uyg/mL  49.8 pg/mL 3141a* Sr 10.0 pg/mL 9.97 pg/mL 3153a*
La 10.0 yg/mL  9.97 pg/mL 3127a* Zn 10.0 pg/mL 10.0 pg/mL 3168a*
Li 10.0 yg/mL  9.94 pg/mL 3129a* Ba 1.00 pg/mL 1.00 pg/mL 3104a*
Mn 10.0 yg/mL  9.99 pg/mL 3132* Mg 1.00 pg/mL 1.00 pg/mL 3131a*
* - indicates NIST SRM T - indicates CRM {when NIST SRM is not available)

Reference Multi: Lot# 2-183MJ, 2-84MJ, 2-01MJ, 2-37YJ

Refer to side 2 for details of certification.

Balances are calibrated with weight sets traceable to NIST.
We guarantee that our PerkinElmer Pure Atomic Spectroscopy Standards are stable and accurate to +0.5% of certified
concentration untif the expiration date, provided the standards are kept tightly capped and stored under normal laboratory
conditions. This value is the sum of cumulative errors associated with the analytical determinations, pipetting, and diluting to final

volume. For these solutions we use high purity acids, ASTM Type | water (18 megohm double deionized), and leached, triple-rins
ed bottles. All glassware used is class A.

, ) Certifying Officer:

PerkinElmer’

PerkinElmer, inc.

U.S.A. Tel: 1-203-925-4600
U.S.A. Toll Free: 1-800-762-4000

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

Atomic Spectroscopy Standard

Certificate of Analysis

9001

CERTIFIED

PerkinElmer Number: N9300221

Description: Instrument Calibration Standard 4
Matrix: 5% HNOs
Lot Number: 51-162CRY1 Certification Date: DEC =~ - 2019

Expiration Date: J|JN 3 2021

* Instrumental Analysis using OPTIMA 7300 DV ICP Spectrometer:

Analyte  Labeled Measured SRM Analyte Labeled Measured SRM
As 100 pg/mL 101 pg/mL 3103a* Pb 50.0 pg/mL 50.8 pg/mL 3128*
Tl 100 ugimL 101 pg/mL 3158* Se 50.0 pg/mL  50.7 pgimL 3149*
Cd 50.0 yg/ml.  50.8 pg/mL 3108

* - indicates NIST SRM 1 - indicates CRM (when NIST SRM is not available)
Reference Multi: Lot# 1-177YJ, 4-33MKB

Refer to side 2 for details of certification.

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

' ) Certifying Officer:

PerkinElmer’

PerkinElmer, Inc.

U.S.A. Tel: 1-203-925-4600
U.S.A. Toll Free: 1-800-762-4000

BT
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Perkin=lmeaer

CERTIFICATE OF COMPLETION

This is to certify that

Duang Hiransuk

has completed the course

ICP Solid State RF Generator

17 May 2019 Vinny Maharaj - Sr. Manager Service
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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Perkin=lmeaer

CERTIFICATE OF COMPLETION

This is to certify that

has completed the course

ICP Basic Theory/Operation/Software

15 May 2019 Vinny Maharaj - Sr. Manager Service
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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SPC Calibration Center S%RT

sy,

S —— P . .

o= Certificate of Calibration

ia,,jﬁ“\:\.\\:“
o NSC-TISI-TIS 17025

CaRibraten 0087

Equipment: Hot Air Oven Certificate No.: C31203021
Model: UF110 Issued Date: 11 August 2020
Serial No.(or ID): B418.1125 ( MEC-LABO5 ) Job No.: KSPR2010958
Manufacturer: Memmert Page: 1 of 5
Condition: In Condition Ventilation Valve:  Closed
Shelves(pc.): 2

Customer: MINE ENGINEERING CONSULTANT CO.,LTD.

Environment Condition: Temperature: 33 °C + 14 °C

Humidity: 60 %RH * 3.8 %RH
Voltage: 226 VAC x 2.9 VAC

Calibration Place: MINE ENGINEERING CONSULTANT CO.,LTD. (Laboratory (‘I'fgu 4))

Calibration By:

Calibration Date: 10 August 2020

The Method used: In house method, SPCC-WI-16, base on TLAS-G20

Traceability: This certificate is traceable to the Sl Units maintained by National Institute

of Metrology (NIMT), Thailand through SPC RT Co., Ltd. Certificate No. C10200007

SERT "

— - 135 1paRd A dva |
SPC RT Co.. Ltd.

Person in charge Authorized signatory

This certificate is issued the units of measurement according to the Intemational System of Units (SI). It provides traceability of measurement to
international or national standard or other recognized national standard laboratories.

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

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

Vourmﬁrﬂzcﬁan Is our promise & SPCRT SPCC-FM-C31-06: 03 Aug 2020


Admin
Rectangle

Admin
Rectangle

Admin
Rectangle

Admin
Rectangle

Admin
Rectangle


SPC Calibration Center SBRT

Job No.: KSPR2010958 Page 2 of 5
ol pas 5 A
AN (Lomm e
i ! '
N 1) #4®
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#1® ! o43
| H
|
: ®#9
| %6 :
,_/ ‘< o -‘_w_-_ e -~ _J
L 75 Wi2 b
’I— bl :‘} i I’
h w
Standard Installation Locations
Volume (Calibration Zone)= 51 (Liters)
Inside chamber: W= 57 (cm) D= 40 (cm) H= 48 (cm)
Standard Locations (#1, #2, #3, #4): w= 6 (cm) d= 5 (cm) =5 (cm)
Standard Locations (#5, #6, #7, #8): w= 6 (cm) =5 (cm) h=5 (cm)
#9: Geometric center of the chamber
Position of Std #1 #2 #3 #4 #5 #6 #7 #8 #9
Channel of Logger 1 2 3 4 5 6 7 8 9

Definitions

Indicating Temperature: The average reading of indicating device which forms the integral part of the enclosure.

Measured Temperature: The average reading of standards at any positions or location.

Measured Uniformify: The maximum difference of measured temperatures between of any probes and the
measured temperature at the reference location which are observed at same time or at close observation time as
possible to determine the temperature pattern or homogeneity with the chamber at steady-state. The reference
probe is preferably located in the geometric center of the chamber.

Measured Stabiliy. The one-half of greatest maximum difference of measured temperatures at any one probe.

Overall Variatior. The difference of maximum and minimum measured temperatures throughout observation time.

Your .mﬁ:vﬁcﬁon is our promiye ® SPCRT SPCC-FM-C31-06: 03 Aug 2020
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Business Unit

SPC Calibration Center

KT

Job No.: KSPR2010958 Page 3 of 5
Calibration Results:
Before adjustment
Setting: Indicating: #1: #2: #3: #4: #5: #6: #7: #8: #9:
104.0 104.0 104.67 103.86 104.91 104.54 104.72 104.32 103.88 104.26 104.66
After adjustment
Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration: 85.0 °C
Measured Correction of UUC. Uncertainty
Locations Temperature
(°C) °C) (%°C)
#1 85.35 0.35 0.39
#2 84.78 -0.22 0.39
#3 85.51 0.51 0.39
#4 85.25 0.25 0.39
#5 85.34 0.34 0.39
#6 85.09 0.09 0.39
#7 84.78 -0.22 0.39
#8 85.02 0.02 0.39
#9 85.30 0.30 0.39

Temperature Distribution

Desired Setting | Indicating Measured Temperature at Spread Locations (°C) Uncertainty
(°C) (°C) (°C) #1 #2 #3 #4 #5 #6 #7 #8 #9 (x°Cy*
85.0 85.0 85.0 85.35|84.78 |185.51185.25|85.34 | 85.09 | 84.78 | 85.02 | 85.30 0.39

Chamber Characterization

Indicating Measured Uniformity Measured Stability Overall Variation
(°C) (°C) (x°C) (°C)
85.0 0.59 0.10 0.86

Note: * Maximum uncertainty of the each position

Your satisfaction is our promise @ SPCRT

SPCC-FM-C31-06: 03 Aug 2020
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Business Unit

SPC Calibration Center SP T
C
Job No.: KSPR2010958 Page 4 of 5
After adjustment (Cont.)
Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration: 104.0 °C
Locations T(:Arss:?arﬁ?re Correction of UUC. Uncertainty

(°C) °C) & °C)
#1 104.37 0.37 0.40
#2 103.57 -0.43 0.40
#3 104.60 0.60 0.40
#4 104.24 0.24 0.39
#5 104.41 0.41 0.40
#6 104.03 0.03 0.39
#7 103.54 -0.46 0.40
#8 103.96 -0.04 0.40
#9 104.35 0.35 0.40

Temperature Distribution
Desired Setting | Indicating Measured Temperature at Spread Locations (°C) Uncertainty
(°C) (°C) (°C) #1 | #2 | #3 | #a | #5 | #6 | #7 | #8 | #9 (£ °C)*
104.0 104.0 104.0 ]104.37(103.57(104.60]104.24(104.41(104.03|103.54(/103.96(104.35 0.40

Chamber Characterization

Indicating Measured Uniformity Measured Stability Overall Variation
(°C) (°C) (=°C) °C)
104.0 0.93 0.10 1.25

Note: * Maximum uncertainty of the each position

Your satisfaction is our promise 8 SPCRT

SPCC-FM-C31-06: 03 Aug 2020
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Business Unit

SPC Calibration Center

EKT

Job No.: KSPR2010958 Page 5of 5
After adjustment (Cont.)
Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration: 180.0 °C
Measured Correction of UUC. Uncertainty
Locations Temperature

°C) (°C) *°C)
#1 180.77 0.77 0.63
#2 179.39 -0.61 0.61
#3 181.38 1.38 0.61
#4 180.59 0.59 0.61
#5 181.05 1.05 0.61
#6 180.38 0.38 0.61
#7 178.99 -1.01 0.62
#8 180.27 0.27 0.62
#9 180.98 0.98 0.61

Temperature Distribution

Desired Setting | Indicating Measured Temperature at Spread Locations (°C) Uncertainty
(°C) (°C) (°C) #1 #2 #3 #4 #5 #6 #7 #8 #9 (x°C)*
180.0 180.0 180.0 [180.77|179.39|181.38[180.59(181.05|180.38|178.99|180.27(180.98 0.63

Chamber Characterization

Indicating Measured Uniformity Measured Stability Overall Variation
(°C) (°C) (*°C) (°C)
180.0 217 0.18 2.67
Note: * Maximum uncertainty of the each position
The End of Certificate

Your safisfaction is our [rromise 8 SPCRT SPCC-FM-C31-06: 03 Aug 2020
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SPC Calibration Center SBRT

o= Certifi f Calibrati
ISR ertificate of Calibration
f‘”’:f,?ﬁ\‘\-'\?
o NSCTISI-TIS 17025
Calbration 0087
Equipment: pH METER Certificate No. C07203054
Model: pH700 Issued Date: 18 August 2020
Serial No. (or ID.): 983068 (MEC-LABOG) Job No.: KSPR2010964
Manufacturer: EUTECH Page: 1 of 4
Electrode Serial No.: 2863187 Model: 93X218814 Brand: EUTECH
Condition: In Condition
Customer: MINE ENGINEERING CONSULTANT CO.,LTD.
Environment Condition: Temperature 245 °C * 0.4 °C
Humidity 55,5 %RH + 3.1 %RH
Calibration Place: MINE ENGINEERING CONSULTANT CO.,LTD. ( Laboratory %u 4 )
Calibration By:
Calibration Date: 10 August 2020
The Method used: In house method, SPCC-WI-58, base on ASTM E 70-07
Traceability: This certificate is traceable to the CRM maintained by DAkkS/DKD calibration
laboratory through Radiometer Analytical Co., Ltd. Certificate No. 1469, 1477, 1476
and traceable to the Sl Units maintained by National Institute of Metrology (NIMT),
Thailand through Industrial Foundation Electrical and Electronics Institute Certificate
No. 0612EL19
SRR T
] —— 139 wpaRd ;if 91l — -
SPC RT Co., Lid.
Person in charge Authorized signatory

This certificate is issued the units of measurement according to the Intemational System of Units (SI). It provides traceability of measurement to intemational
or national standard or other recognized national standard laboratories.

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

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

Your mﬁrfacﬁan is our prami.ve @ SPCRT SPCC-FM-C07-09: 03 Aug 2020
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SPC Calibration Center S%RT

Job No.: KSPR2010964 Page 2 of 4
Calibration Results:
pH Scale
Input pH Meter Reading Me‘;’;ﬁf:;g‘:\f ((::]V) Coverage Factor (K)
(mV) (mV) Error (mV) (pH)
41412 414 -0.12 0.02 0.58 2.00
354.96 355 0.04 1.02 0.58 2.00
295.80 296 0.20 2.02 0.58 2.00
236.64 237 0.36 3.01 0.58 2.00
177.48 177.5 0.02 4.01 0.065 2.00
118.32 118.3 -0.02 5.01 0.065 2.00
59.16 59.1 -0.06 6.00 0.065 2.00
0.00 -0.1 -0.10 7.00 0.065 2.00
-69.16 -59.2 -0.04 8.00 0.065 2.00
-118.32 -118.5 -0.18 8.99 0.065 2.00
-177.48 -177.6 -0.12 9.99 0.065 2.00
-236.64 -237 -0.36 10.99 0.58 2.00
-295.80 -296 -0.20 11.98 0.58 2.00
-354.96 -355 -0.04 12.98 0.58 2.00
-414.12 -414 0.12 13.98 0.58 2.00
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SPC Calibration Center S%RT

Job No.: KSPR2010964 Page 3 of 4

Electrode Test Results*

The two-point calibration using two standard buffer solutions; pH 4.006 and pH 6.998
The practical slope of the pH electrode; 58.92 (mV/pH), 99.60%
The zero point of the pH electrode; 6.62 (pH)

Sample Test Results

Standard Buffer Unit Under ) Uncertainty of
H C F
Solution (pH) Calibration (pH) Difference (pH) Measurement (pH) overage Factor (k)
4.006 4.00 -0.006 0.0089 2.03
6.998 7.00 0.002 0.0094 2.00
10.010 9.95 -0.060 0.014 2.00

* Calibration Marked " Not TISI Accredited " in this Certificate have been included for completeness.
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SPC Calibration Center S%RT

Job No.: KSPR2010964 Page 4 of 4

Electrode Test Results*

The two-point calibration using two standard buffer solutions; pH 6.998 and pH 10.010

The practical slope of the pH electrode; 57.54 (mVIpH), 97.27%
The zero point of the pH electrode; 6.60 (pH)
Sample Test Results
Standard Buffer Unit Under ) Uncertainty of
C F
Solution (pH) Calibration (pH) Difference (pH) Measurement (pH) overage Factor (k)

4.006 3.93 -0.076 0.0089 2.03
6.998 6.99 -0.008 0.0094 2.00
10.010 10.01 0.000 0.014 2.00

* Calibration Marked " Not TISI Accredited " in this Certificate have been included for completeness.

The End of Certificate
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SPC Calibration Center S%RT

SN=" - . .
= Certificate of Calibration
A

e NSC(-"I"I“SFI.;I;I"SO:LOZS

Equipment: Digital Thermometer Certificate No.: C15203020
Model: pH700 Issued Date: 20 August 2020
Serial No.(or ID): 983068 ( MEC-LABO6 ) Job No.: KSPR2010963
Manufacturer: EUTECH Page: 10f 2
Condition: In Condition

Customer: MINE ENGINEERING CONSULTANT CO.,LTD.

Environment Condition: Temperature: 24°C = 0.2 °C

Humidity: 56 %RH + 0.5 %RH
Voltage: 223 VAC = (0.5VAC
Calibration Place: MINE ENGINEERING CONSULTANT CO.,LTD. ( Laboratory Hu 4 )
Calibration By:
Calibration Date: 10 August 2020
The Method used: In house method, SPCC WI 69, by comparision with standard thermometer
Traceability: This certificate is traceable to the Sl Units maintained by National Institute of
Metrology (NIMT), Thailand through Quality Reborn Co.,Ltd. (QR) Certificate
No. QR20-0661
SRR T
] VIS 1oawG i e |
SPC RT Co.. Ltd.
Person in charge Authorized signatory

This certificate is issued the units of measurement according to the International System of Units (Sl). It provides traceability of
measurement to international or national standard or other recognized national standard laboratories.

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

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

Your salisfaction is our frromise @ SPCRT SPCC-FM-C15-09: 03 Aug 2020
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Business Unit

SPC Calibration Center

Job No.:

Calibration Resulis:
Without Adjustment

Sensor Type: Thermistor

Diameter (mm) 3

Length (mm): 115

SSN

KSPR2010963 Page: 2 of 2

Channel: -

Immersion (mm): 110

Desired Temp.(°C) | STD. Reading (°C) | UUC. Reading (°C)

Correction of UUC (°C)| Uncertainty (z °C)

25.0

25.014 25.1

-0.086 0.14

The End of Certificate

Your mﬁjfacﬁon is our promise @ SPCRT
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SPC Calibration Center

C

a1

N

ilacwRk Certificate of Calibration

o NSC-TISI-TIS 17025

CGalibratien 0087

Equipment: SPECTROPHOTOMETER Certificate No.: C06203057

Model: 723C Issued Date: 01 September 2020

Serial No. (or ID.): 2C41301043 (MEC-LAB11) Job No.: KSPR2010962

Manufacturer: KWF Page: 1 of 2

Condition: In Condition
Customer: MINE ENGINEERING CONSULTANT CO.,LTD.
Environment Condition: Temperature 246 °C + 01 °C

Humidity 54.3  %RH + 0.6 %RH
Calibration Place: MINE ENGINEERING CONSULTANT CO.,LTD. ( Laboratory du 4 )
Calibration By:
Calibration Date: 10 August 2020
The Method used: In house method, SPCC-WI-24, base on ASTM E 275-08 and ASTM E 387-04
Traceability: This certificate is traceable to the CRM maintained by National Institute of Standards and
Technology (NIST) through Starna Scientific Limited.
The standard for Wavelength Certificate No. 77950 and 77949
The standard for Photometric Certificate No. 77945
SRR T
— — 135N LoaRd endfi S =
SPC RT Co., Ltd.
Person in charge Authorized signatory

This certificate is issued the units of measurement according to the Intermational System of Units (SI). It provides traceability of measurement to international or
national standard or other recognized national standard laboratories.

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

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

Your satisfaction is our frromise  SPCRT SPCC-FM-C06-11: 03 Aug 2020


Admin
Rectangle

Admin
Rectangle

Admin
Rectangle

Admin
Rectangle

Admin
Rectangle


Business Unit

SPC Calibration Center

C

Job No.: KSPR2010962 Page 2 of 2
Calibration Results:
Without Adjustment
Wavelength Accuracy (nm), The spectral bandwidth of Std at 4 nm and UUC at4 nm
Standard Wavelength Unit Under Calibration Correction Uncertainty
361.26 358.0 3.26 0.13
418.48 415.8 2.68 0.13
536.90 534.1 2.80 0.13
513.70 511.1 2.60 0.13
528.72 526.2 2.52 0.13
Photometric Accuracy (Absorbance)
Wavelength Standard absorbance Unit Under Calibration Correction Uncertainty
0.0000 0.000 0.0000 0.0045
0.5831 0.576 0.0071 0.0045
420 nm
0.7142 0.707 0.0072 0.0045
1.0157 1.007 0.0087 0.0045
0.0000 0.000 0.0000 0.0045
0.5665 0.562 0.0045 0.0045
440 nm
0.7021 0.699 0.0031 0.0045
0.9985 0.994 0.0045 0.0045
0.0000 0.000 0.0000 0.0045
0.5268 0.525 0.0018 0.0045
465 nm
0.6630 0.666 -0.0030 0.0045
0.9420 0.946 -0.0040 0.0045
0.0000 0.000 0.0000 0.0045
0.5236 0.523 0.0006 0.0045
546.1 nm
0.6987 0.699 -0.0003 0.0045
0.9942 0.994 0.0002 0.0045
0.0000 0.000 0.0000 0.0045
0.5569 0.557 -0.0001 0.0045
590 nm
0.7737 0.775 -0.0013 0.0045
1.1030 1.105 -0.0020 0.0045
0.0000 0.000 0.0000 0.0045
0.5641 0.566 -0.0019 0.0045
635 nm
0.7632 0.765 -0.0018 0.0045
1.0880 1.091 -0.0030 0.0045
e

Your mﬁxfacﬁon is our promise & SPCRT
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1 Arsenic Digestion, Inductively Coupled Plasma Method
2 Barium Digestion, Inductively Coupled Plasma Method
3 Biochemical Oxygen Demand | 5-Day BOD Test, Azide Modification Method
4 Cadmium Digestion, Inductively Coupled Plasma Method
5 Chemical Oxygen Demand Closed Reflux, Titrimetric Method
6 Copper Digestion, Inductively Coupled Plasma Method
7 Free Chlorine lodometric Method
8 Hexavalent Chromium Filtration, Colorimetric Method
9 Lead Digestion, Inductively Coupled Plasma Method
10 | Manganese Digestion, Inductively Coupled Plasma Method
11 Mercury 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 | Trivalent Chromium Digestion, Inductively Coupled Plasma Method;
Filtration, Colorimetric Method; Calculation
21 Zinc Digestion, Inductively Coupled Plasma Method
1DNA1581989

APHA, AWWA, WEF. Standard Methods for the Examination of Water and
Wastewater. 23rd ed. Washington, DC: APHA, 2017.
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	รองปก
	Slide Number 1

	สรุปผลการปฏิบัติตามมาตรการ
	สรุปผลการปฏิบัติตามมาตรการป้องกันและแก้ไขผลกระทบสิ่งแวดล้อมและมาตรการติดตามตรวจสอบคุณภาพสิ่งแวดล้อม
	1. สรุปมาตรการป้องกันและแก้ไขผลกระทบสิ่งแวดล้อม
	2. สรุปผลการติดตามตรวจสอบคุณภาพสิ่งแวดล้อม
	2.1 คุณภาพอากาศ
	2.2 ระดับเสียง
	2.3 ค่าความสั่นสะเทือน
	2.4 คุณภาพน้ำผิวดิน


	บทที่
	บทที่ 1
	บทนำ
	1.1 ความเป็นมาของการจัดทำรายงาน
	1.2 รายละเอียดโครงการโดยสังเขป
	1.2.1 รายละเอียดโครงการ
	1.2.2 ตำแหน่งที่ตั้งโครงการ
	1.2.3 ลักษณะภูมิประเทศ
	1.2.4 การคมนาคมเข้าสู่พื้นที่โครงการ
	1.2.5 กิจกรรมของโครงการ

	- การทำเหมืองช่วงที่ 1 ช่วงปีที่ 1 ระยะเวลาประมาณ 1 ปี ทำเหมืองที่หมายอักษร “ห” ซึ่งอยู่ทางทิศตะวันออกเฉียงเหนือของพื้นที่วางแผนผลิตแร่ สามารถทำเหมืองจากพื้นระดับเดิมลึกลงไปถึงพื้นบ่อเหมืองที่ระดับประมาณ -10 เมตรจากพื้นระดับ โดยใช้พื้นที่ที่ช่วงระดับ ...
	- การทำเหมืองช่วงที่ 2 ช่วงปีที่ 2 ระยะเวลาประมาณ 1 ปี เป็นการทำเหมืองต่อเนื่องจาก หน้าเหมืองในช่วงแรก โดยขยายหน้าเหมืองผลิตแร่ไปทางทิศใต้ ทำเหมืองผลิตแร่ในชั้นแร่ที่ช่วงระดับความสูงประมาณ -10 เมตรจากพื้นระดับ โดยมีพื้นที่รับน้ำในบ่อเหมือง (Sump)  อยู...
	- การทำเหมืองช่วงที่ 3 ช่วงปีที่ 3 ระยะเวลาประมาณ 1 ปี เป็นการทำเหมืองต่อเนื่องจาก หน้าเหมืองในช่วงก่อน โดยขยายหน้าเหมืองผลิตแร่ไปทางทิศใต้และทิศตะวันตก ทำเหมืองผลิตแร่ในชั้นแร่ที่ช่วงระดับความสูงประมาณ -10 เมตรจากพื้นระดับ โดยใช้พื้นที่ที่ช่วงระดับปร...
	- การทำเหมืองช่วงที่ 4 ช่วงปีที่ 4-6 ระยะเวลาประมาณ 3 ปี เป็นการทำเหมืองต่อเนื่องจากหน้าเหมืองในช่วงก่อน โดยขยายหน้าเหมืองไปทางทิศใต้จนสุดพื้นที่วางแผนทำเหมือง  ทำเหมืองผลิตแร่ในชั้นแร่ที่ช่วงระดับความสูง -10 ถึง -20 เมตรจากพื้นระดับ โดยใช้พื้นที่ที่ช...
	- การทำเหมืองช่วงที่ 5 ช่วงปีที่ 7 ระยะเวลาประมาณ 1 ปี ทำเหมืองต่อเนื่องจากหน้าเหมืองเดิม ผลิตแร่ในชั้นแร่ที่ช่วงระดับความสูง -20 เมตรจากระดับพื้น โดยใช้พื้นที่ที่ช่วงระดับ -20 เมตรจากพื้นระดับ ที่ผ่านการผลิตแร่มาแล้วในช่วงก่อนนี้เป็นพื้นที่รับน้ำในบ่...
	- จัดให้มีปัจจัยในการปฐมพยาบาล เมื่อประสบอันตราย หรือเจ็บป่วยโดยไม่คิดมูลค่า และมีรถสำหรับนำคนเจ็บส่งโรงพยาบาล
	- จัดให้มีน้ำดื่ม น้ำใช้ ที่พักอาศัย และส้วมที่ถูกสุขลักษณะ
	- จัดให้มีอุปกรณ์ป้องกันภัยส่วนบุคคลที่เหมาะสมสำหรับคนงาน เช่น หมวกกันภัย รองเท้าป้องกันภัย หน้ากากป้องกันฝุ่น เป็นต้น
	- จัดให้มีการปิดกั้น หรือป้องกันอันตรายจากบริเวณต่างๆ เช่น บริเวณใกล้บ่อเหมือง บริเวณเครื่องจักรทำงาน เป็นต้น
	- จัดให้มีผู้ควบคุมการดำเนินงานเป็นประจำ เพื่อความปลอดภัยและป้องกันอุบัติเหตุสำหรับการทำเหมือง และมีบันทึกผลการตรวจไว้เป็นหลักฐาน เพื่อแสดงแก่พนักงานเจ้าหน้าที่
	1.3 แผนการดำเนินงานทางด้านสิ่งแวดล้อม
	1.3.1 แผนการตรวจสอบมาตรการป้องกันและแก้ไขผลกระทบสิ่งแวดล้อม
	1.3.2 แผนการติดตามตรวจสอบคุณภาพสิ่งแวดล้อม


	บทที่
	บทที่ 2
	มาตรการป้องกันและแก้ไขผลกระทบสิ่งแวดล้อม และมาตรการติดตามตรวจสอบคุณภาพสิ่งแวดล้อม
	2.1 มาตรการป้องกันและแก้ไขผลกระทบสิ่งแวดล้อม
	2.2 มาตรการติดตามตรวจสอบคุณภาพสิ่งแวดล้อม
	2.2.1 คุณภาพอากาศ

	- ฝุ่นละอองแขวนลอยรวม (TSP)
	- ฝุ่นละอองขนาดเล็กกว่า 10 ไมครอน (PM-10)
	- สำนักงานโรงโม่หินศิลาชัยสุราษฎร์  UTM 47 P 0496010 E, 987424 N.
	- สำนักสงฆ์ราษฎร์ศรัทธาธรรมมาราม  UTM 47 P 0494765 E, 987072 N.
	- บ้าน กม.47    UTM 47 P 0496545 E, 988216 N.
	- บ้านราษฎรทางทิศตะวันตกเฉียงใต้  UTM 47 P 0496038 E, 985087 N.
	2.2.2 ความเร็วและทิศทางลม
	2.2.3 ระดับเสียง

	- ระดับเสียงเฉลี่ย 24 ชั่วโมง (Leq 24 hrs.)
	- ระดับเสียงสูงสุด (LRmaxR)
	- สำนักงานโรงโม่หินศิลาชัยสุราษฎร์  UTM 47 P 0496010 E, 987424 N.
	- สำนักสงฆ์ราษฎร์ศรัทธาธรรมมาราม  UTM 47 P 0494765 E, 987072 N.
	- บ้าน กม.47    UTM 47 P 0496545 E, 988216 N.
	- บ้านราษฎรทางทิศตะวันตกเฉียงใต้  UTM 47 P 0496038 E, 985087 N.
	- Sound Level Meter
	- Acoustic Calibrator
	- ชุดขาตั้งเครื่องตรวจวัดระดับเสียง
	- ตลับเมตร
	- Global Positioning System
	2.2.4 ค่าความสั่นสะเทือน

	- ความเร็วของอนุภาค (Peak Particle Velocity, mm/sec)
	- ความถี่ (Frequency, Hz)
	- ระยะขจัด (Displacement, mm)
	- แรงอัดอากาศ (Peak Sound Pressure, pa. (L))
	- บ้านเรือนหลังใกล้ที่สุดทางทิศตะวันตก  UTM 47 P 0496038 E, 985087 N.
	- แนวสายไฟฟ้าแรงสูงด้านทิศเหนือ  UTM 47 P 0496118 E, 986609 N.
	- Mini Mate plus Series III
	- ระดับน้ำ
	- คอมพิวเตอร์
	- ตลับเมตร
	- Global Positioning System
	2.2.5 คุณภาพน้ำผิวดิน

	- น้ำคลองขนาน   UTM 47 P 0497515 E, 987818 N.
	- บ่อดักตะกอน   UTM 47 P 0496405 E, 986381 N.
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