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nangdenmad Und wanseeg hunaaing wansrwag lunasini uaasIvey lunaailnd waasaveg lunwaind
; d i - 1 5 4 - -
8 szaumsiddvanadiinomd | dubszomy@oniinamia . oo | Ealszemypieniinand
HaAsmBNw5H 1UnA uoasvag lunwing
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P ) oy o | EthzrmyEeuinamd | sedumsldEueandinnmi . -
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HARTIIONWITO YA uansvey unusilnd
500-2,000 Hz 8,000 Fz 500-1,000 I
o - 1 - 1 - [l o P ' -
HoaRs BN UnA wamia9egluinaaiind wans ey lunuailnd wans ey lunaeiilng uaaTveg lunasilnd
fimzitlalanindn@ udwinilowmsiiatng wiu _— _ — y F
wanT90y Tuinuanlng wansrvey lunuanlnd wanT 90y luinasilng Haaz ey unaahlng

L -
HaATIIONMs Und

Jziums Iduaaasfinui

2,000 Hz

dnbszamydouiinnui

3,000 Hz

FEuMs Inguandin 1h

500 Hz

ilszamydeniinwd

4,000 Az 8,000 Hz



User
Rectangle


‘¢ s
HARNIIVDNBLIBNTIION IIﬂ&’ﬂﬁ?ﬂﬂNﬁ‘JﬂﬂTﬂﬂ?ﬁ]lmu @ aumﬂﬁmwuwmu

JuUN 1 e 2566

97

98

100

101

102

103

104

o1y

Ay Awidga i yhwnanigs
o - 4 o - e = ] o - " g -
WoAT98n3E 1Und nansrveg lunasiling wanTIng lunmaing naridvey lunuailng anaT90g hunuaidnd
k2 d 4 4 . i 4 Lo
. sedfumal@Buonasiimmd | dudssamygdeniinnii | sedunsifBuenasiinnd | dnbzamydeninami
nansvienysd Und
500 Hz 6,000-8,000 Hz 500 Hz 3,000-8,000 §z
Hani BN M3l Und nam3eeg lunwaiung nansvey unusilnd wan3aeey lunoiaing unazaveg lunuailng
L sesumsldauenasinomi | dhabszamy@oniinnmd | szdumsTdGuenasiinnng o
CLTPRLICHE IR HT] wan3 ey lunamlng
500 Hz 6,600 Hz 500 Hz
" - " _— P
- szeun WBuenasiinnud | dudszamyponiinmid | sedumaldBuenasiinnmd | dhabzmmygireniinind
HaAsINeN 30 Und
500 Hz 4,000-8,000 Hz 500 Hz 8,000 Hz
- zaun1s1iiuennsiinami oo | ums GEvenaiina G . P
AaATIvIENMTA Und nans ey unusUna waas oy lunuailng
500 Hz 500 Hz
uaAsIEnasd Und nanswaglunasilng uaaT9eg hunwaind pamiavag hunwalng wansveylunusilng
2 szaun s aueaasiinami
- # - -4 - " -
HaRTIE N5 Und wuans ey lunuailnd wanTIeeg lunuiing wans ey lunmanlng

500 Hz



User
Rectangle


Fun 1 e8u 2566

Y mvomuma i yiho
BATIENTI90 : CXR , -
g yhwnaidan yiwmmidga
waasuenysd Und Lilddhunnie
. szdums1abunaiinnmi s | s ivesadiinnud ) -
waaTIvenasd Und uoasavnglunuanlng Hans g lunasilng
500-1,000 Hz 500 Hz
) sediuns Wdveaasfimni | duihzamypdouiinami ) .| didszamyiouitaoma
HansIvIenMId UnA rana vy hunwaiing
2,000 Hz 6,000-8,000 Hz 6.000-8,000 Hz
nnziilelaninded uivonilonsiadng
¥ g NLilddhTumsaie
IFHBEE, YU A i Ans i@y
4 4 = i - 4 A i -t
L . Lo | Eezemyg@eniinowd | sedumalEuenasiinami | dalszmmyieniinimd
HARTINENHIE 1UnA wans ey lunuailng
6.000-8,000 Hz 500 Hz 4,000-8,000 Hz



User
Rectangle


11

A3ULUUE52aNNLATENR-EeAN

LBNE1ILLUU

a < Ao = 1
LLAZAMUAALAUYDIUTSVIVUNUNDLAUDILLS



NMsAsIEANIATYEAY-§eAL LazAMUARIuTa ST BUtilRamians
Tassnswilasusiugnanvinssuviiaiiuu iiegaamnssurasaing
Usznulingil 33383/16180 sauunuilan1svimilasfiuuszmmulingit 24016/15954
v99 Hefudiudnia Tsalinsegnassauunuislassnisiufeafiufuueuiuns inesuning

N3dTIREN NATYERa-deRN wazauAnuveIUsTYITURenITimdewedlasinsmilewusiu
gnamnssuviafiuyy Wogmamnssuneaine Uszniulnsil 33383/16180 sruunufenisviumilesiy
Usemulinsil 24016/15954 vaainafudiuiifn Tsdlinsagmessiuunudslassnsvifesfuduuneuiuns
Assuning vinadnsseuiiuillasenis $1uau 4 vafthu 18ud waiil 7 trumanu il 1 thushelng i 2
thuwui wazvyil 6 trumuaszui lnsfnaingasnisiuiavesnguinegismiuisnisveanls srun
(Yamane, Taro Statistics : An Introductory Analysis. 3™ Tokyo : Harper International Edition,1973) muil
seylusnsnunnsiessinansenuaandon lasainisinileusiugnamnssusiaiiuyu egnamnssy
roas1s Ussynudnsil 33383/16180 uazidauansdsansnad 1

M15°991 1 $1UIUNTETINENLATEEA-FIAL wazAUARLALYEIUSTYITY

U5z yunninisansaa

. . Y FuundASouavua’ | uruluuaauay
31N0 Aua ngitnu .

(W89) ()
vl 7 ey 287 72
am suaulsanys | g 1 uhelns 320 80
M7 2 T1uuia 332 83
BRNZES suaulgvils | vidil 6 U1umiuaszuia 261 65
373 1,200 300

fian : ¥ szuvadfvensnadeu ddnudmsmamadeu nsun1sunases (httpsy//stat.bora.dopa.go.th/stat/statnew/statyear/) 2564

winsllefldlunisd1919 Ae wuvasuau FadidnwazAiniuiagusuulanazAaiulauszifiu
Usznoumie Useiiunisduniualfiddey Ao
- Foyaniluvesdlyiduniveal

¥ (%

- JayanuauduaTaunTl

3

a

- foyanuAniunTnen1sAduRINT THTBIUTEN

€

(%

- FoyaruransenuiudIndeuntnsulutagdu

- YDLAUDUULLWILAL

4

nsdunwalllunuutaudynu (Accidental Sampling) maumqmﬁuﬁ' 4 vigfinu Tngvinnsdrsaarean
300 Moea wansseTerthulazsunuuuuasunidnidanis 1 lgl#i8nsdunivaliussnauduuuy
dmemnuAniuresimihaideuniesunuaiiieudieglnoseulaseinis denisdndondiegsuszeing
lgnann13gudieg193s Simple Random Sampling
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1. dayaniluvasdlvidunival
nnIsduntval wud gidunvaldnlngidumands Sevas 51.67 uazilunene Sevas

12

48.33 uwazdlngTo1gsendng 41-50 U fewar 33.00 5098911 H018581i13 51-60 U Souay 26.67 Hony
5e7374 31-40 U Sewaz 16.67 f91gunndi 60 U Joway 14.00 Hogsening 21-30 U Sewaz 7.00 wazilens
feani1 20 U Sevay 2.67 dmsuszaunisansdinluglasunisdnen lnelasunisfnwisgausissudnen
Youay 37.67 sosaunie seiuUszoudnw Sovay 28.67 sufuUsnaynituly Sevay 18.33 sedueniafinun

(U, Ua) Jewar 11.67 uazlilasunsfinw Sewar 3.67 asUnanisdrsiateyaniludmisned 3

M19199 3 agunanisarsideyailuvesylvidunival

n U fauay
NYATLAYN 300 100
1. 1WA
- 48 145 48.49
- AE04 155 51.67
2. 918
- floun31 20 U 8 2.67
-21-30 ¥ 21 7.00
-31-40 ¥ 50 16.67
-41-50 1 99 33.00
-51-60 U 80 26.67
- 11131 60 U a2 14.00
3. NSANEN
- ladl@Seumisde 11 3.67
- Usgaufnen 86 28.67
- fisauAnY 113 37.67
- %N 35 11.67
- Gayanesiuly 55 18.33

2. dayadinuaundizasaunia
nmsduniuaidilng wui luseudiinuuiaundnluaseuadilifinsiiulae Sevas 75.33
wazfinisidulae Sevay 24.67 dmugiiutae wui dlvgduthemelsaimiuazgiiusiineg Sevas
37.84 sosaanfio lsAszuunanile Sesay 24.32 lsasvuumaiuenms Sevaz 16.22 Tsnszuumaiumela
Yowar 14.86 lsmieafiuy/m/ilu Jesas 541 waznaduliedug (v, mnudy) fesas 1.35 laeiiled
omaivthednlngagluinuisilsmeuiavessy fevay 51.35 lulsameunaduaiuauamsiva Yovay
17.57 Soenfiuies Sevaz 12.16 WUadinAsmeuiaensu Seeas 12.16 uazUaselimeias Sosar 6.76
Mnnsdunuaifefuuaninuluaiaideu wui dwlvydethussgrn/saussni Sesas 97.00
wazdinisldiuseun Sevay 3.00 Fedulng linudawiieatuidluasideu Andudesas 96.00 uazny
Hayvmiliflome Sevay 2.33 Jaminiia/nau Sovar 1.67 dmsuinliluatadou wut dnilwgldhussd
lunsgulna $esar 51.67 sesaaunde nsldduimalunisgulng Sesay 34.00 Tothussauan/sausmnii
Yovay 7.67 wawiinisliielu Sevaz 6.67 Tnvdnilvglinulgmiiessuiidluasideu Andufevas 49.33
dullgmiinuie Jymildlifiome Sevas 2267 iaqaamﬁaﬁzymﬁwﬂu Yovaz 15.67 uwazdywniila/

nau Jeuay 12.33 asunanisdnsateyaninisnei 4




A1519% 4 asunanisdsateyanueuduaseunid

- 72U Sauay
sheaziden 300 100
1. Tuseudfiiusnvinw/audnluaseundillasiiutendela
- aifd 226 75.33
-4 74 24.67
2. fndl Wulseeslsuseiign
- szuumaiumela 11 14.86
- STUUMLALDIMNT 12 16.22
_ szuundnuiile 18 24.32
- lsArvtlanas iiueingg 28 37.84
- Tseweaiuy/m/itu 4 5.41
- ?'J'us] (19U AMUAY, LU 1871) 1 1.35
3. Bmsinniivesiigaiiaiianiniulie
- Uaoglvimneies 6.76
~ Founiiu 12.16
- Tuaanfiowndiy 13 17.57
- TupdfinAsanenuratonau 9 12.16
- lUlsanenu1avessy 38 51.35
4. uwaniauluniaSou
~ ey 0.00
- e 0.00
~thuszh 3.00
- ?gaﬁmiia;mm/mmwmﬁw 291 97.00
5. Jymiigauiaulunaidou
- laidl 288 96.00
~thlsidieane 7 2.33
AN 0 0.00
-y 0 0.00
~vhild/nau 5 167
6. undunldlunFaideu
~vhrly 20 6.67
~vhumna 102 34.00
- vhusgi 155 51.67
- %aﬁwisagmm/smsmmfw 23 7.67
7. JymiAeatuildluadaidou
- aidd 148 49.33
~thlsidieane 68 22.67
AN 0 0.00
- hu a7 15.67
- hild/nAu 37 12.33

3. dayanduAntiiuiisidenisiuianssuvasuien
nnsdunuainuitdiulvgussvsusunsuiiertunisiuniioansvesuism Sevay 98.33
drulvgfliuanspnudadiu Andudesas 47.00 Fansiuniteasindtudinad drulnglunisadanuliiiu
Ussrmuluiesiu Sosay 33.33 sasasunile Wsugiaitu Souay 19.00 uazszvuassnlnalutiesdud
Yovay 0.67 drudunansgnuainnisimdeuslindtiufe duavess Yesay 4333 ssaunfe wssduasiiiou

Sowaz 28.00 deenasuniu Soraz 25.67 Lagn15957195RnTR Sevay 3.00 agunanisdisrateyaniuAniiund

ADNTAMIUNINTTUVDIUTENAIN1519% 5
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- 72U Sauay
sngazden
300 100
1. viuwmsuiigatunisinmiiosusvaslaseimsvisold
- 31U 295 98.33
- lainsu 5 1.67
2. viuAaInsimiiasusinatudinafednsls
- \AughaRty 57 19.00
- adsnulisudszrmiluviesdu 100 33.33
- syuuansnaainaluriesiuity 2 0.67
- laduanspuAnifiu 141 47.00
AU e 0 0.00
3. VA simiiswsindtuiinaduednsls
- Huayeed 130 43.33
- L@ ERITUNIUY 77 25.67
_ uwseduaziiiou 84 28.00
- myewendneiugy 0 0.00
- N1ITINTARTA 9 3.00
AU 0 0.00

4. Foyadrunansznududanndeuilasulutagiu

PnnsdunwainuIUszansudulng lalasunansznuannnisinmniles Sesas 57.67 uazlasu
HaNIENUIINMTLMiles Sovar 42.33 Tnauvaiu

- YomAandenduuazees Insnuaduumasiiinainn1sasas Aanssuveaniies wagfanssu
YBIYUTL FIUMATINN91NN1595195 WU IFSumansEnuIunans Sevay 55.12 ldFunansenuties evay
40.16 warld¥unansenuun Sevag 4.72 widsiiinainanssuveaniies nui Iésunansenuuiunans Sevas
52.76 l9§unansznuties Sesay 41.73 uazlé¥unansznuann Yevas 5.51 LagumAILNINAINTTUYDIYLYY
WU lasunansenutles Sovaz 62.99 lasunansenuliunans Sovaz 33.86 wazlasunansznuuin Sevay
5.33

- Jymwansenududesisuniu Tneuwuaduunasfiunainnisesas Asnssuveauniies
LAzAINTINVRIYLTY DeUnaNNaINAI59Tes Wi IeFunanszmuties fesas 68.33 lafunansznuuiunang
fovay 28.00 uwarldunansenuinn Sevaz 3.67 unaafinnainfanssuveamiies wui leSuransenulunan
fovay 60.00 Mesunansenutios Sevar 36.00 uarldsunansenuan fosay 4.00 wazunasiiviainianssy
Yoy WUl lesunansenutey Seuaz 63.33 lasunansznuliunans Sesas 33.00 warlasuranssviuuin
Sovay 3.15

- Jymmansenuduussduagziiiou Tnsuvaduuwnasfiunainnisasias Aanssuveaunies
LAYAINTINVIYLTY DeuvasfiinannIsaTas i WW¥ukansenulunans fesay 60.63 léunansenutios
ovaz 33.07 wavldTunansenuinn Sovas 6.30 unasiunnnianssuveaniies nud ldsuransenuuiunans
Yovar 60.63 lisunansenutios Sovar 34.65 uavldunansemuun fosay 4.72 uazunasfinnannianssy
Yoy wud lsunansynutey Seuay 58.27 lasunansenuliunais Segay 35.43 warlasuransenuuin
Sovay 6.30

Tagainnisduniwel wuai Ussanvudiulug liiusiedunisinmiles Antlusesas 57.00
uazdwiuuszawuiiiuse Andudesas 43.00 asunanisdmateyafunansnuiudsandoudilaiulu
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M1519% 6 asUnan1saTIRteyaiuransEuAudIIndeuTlasulutagdy

- U Lauay
SHEEHGLI 300 100
1. Yagtiuvinuldiunansznuvselyl
- 1idd 173 57.67
-4 127 42.33
2. YagtwiuldunansenuluiGaslatie
2.1 Huageas
N1599193
- oy 51 40.16
- U1unang 70 55.12
- 41N 6 4.72
Aanssuveanies
- oy 53 41.73
- U1unang 67 52.76
- 41N 7 5.51
AINTTUVDIYN VU
- 1oy 80 62.99
- U1unang 43 33.86
- 41N 4 3.15
2.2 1 @969
N13957199
- 1oy 82 64.57
- U1unang 39 30.71
- 41N 6 472
Aanssuveunies
- oy a1 32.28
- Yunang 82 64.57
- 41N q 3.15
AINTTUVIYUVY
- oy 82 64.57
- J1unang 39 30.71
- 6 472
2.3 ussduaziiiou
N1595199
- oy 42 33.07
- U1unang 77 60.63
- 470 8 6.30
Aanssuveanies
- o 44 34.65
- U1unang 7 60.63
- 41N 6 4.72
AINTIUVRIYUYY
- 1oy 74 58.27
- Uunang a5 35.43
- 41N 8 6.30
3. iuiudevseldranisinuiias
- iU 129 a1.14
- laliusig 171 57.00

VDLAUBLULLNILAL  ANNNTEUNILUNUINUTEVVUTVDLEUDLULLNILRL §9T)

1. Wyzaoanudisausmnluvinamury wazdusaussyndi-oanbiduna
2. TUnARUNTEULIAUTITVINTUAISYNATY




N1981579ANNAANIUYBIUT VIV LINUNITANTUNI TN DS



PC
Oval

PC
Oval

PC
Oval

PC
Oval

PC
Oval

PC
Oval


L@ﬂﬁ’]iLL‘L!‘U]- 2

MNHDSUTBINANITATIIANVBIUHUANS
AATIEN



Sun ud 1ISuBiteSo AousaNaUN T
MINE ENGINEERING CONSULTANT CO..LTD.

ANALYSIS REPORT

Data Provided by Customer

Customer Name : vioiudiudin Tsalinfagnes Suumuiadisnfiudu wiendund wesuning Tassnamiloaus
Augnanmnssuuiiafiuyu iWeganmnssanoadte Usenmulng?l 33383/16180 Sruusudafeiuiy
Usyyuiinsdl 24016/15954
Address : vl 7 drvaunfiaanss dunedinn Sminnde Customer Code
Sampling By  : Sampling Teamn of Mine Engineering Consultant Co., Ltd.  Sampling Date
Sampling Method : High Volurne Air Sampler

Sample Type amAluussenaialy (Ambient)
Station : Unuviene (Uhuvuasinesie)
{UTM 47N 549775 E, 838302 N.)

Data Provided by Laboratory
Laboratory Code No. : M660121/1

Analytical Date : 24-30 April 2023

Model of Equipment : TISH
Certified Date : 5 December 2022

Report No.

Received Date
Report Date

: M660121
: 19-22 April 2023

: M660121-01

: 24 April 2023
: 30 April 2023

Model of Traceability ; TE-5025A/2262
Expiration Date : 5 December 2023

Parameter

Sampling Date

Analytical Method

Resutt Standard ©
{mg/m?) {mg/m®)

19-20/04/2023 US.EPA 40 CFR 50, Appendix B 0.037

Total Suspended Particulate (TSP) 20-21/04/2023 US.EPA 40 CFR 50, Appendix B 0.034 0.330
21-22/04/2023 US.EPA 40 CFR 50, Appendix B 0.034
19-20/04/2023 US.EPA 40 CFR 50, Appendix J 0.018

Particulate Matter (PM-10) 20-21/04/2023 US.EPA 40 CFR 50, Appendix J 0.013 0.120
21-22/04/2023 US.EPA 40 CFR 50, Appendix J 0.014

Note: ¥ ussmeammenssunsaandousisnd aduil 20 (wa. 2547) Bas ﬁmﬂu1nsmuﬂmmwmn’m‘lwmnmﬁ'imam’lu
dismelusefianngune 8N 121 noufiiay 104 9 YssaA o ‘mvl 9 AsvAN WA, 2547
Total Suspended Particulate (TSP) ; duazoauyIuapyTIN mau 24 $1ls
Particulate Matter (PM-10) : Nuazaawmmﬁmﬁ 10 lumsou wie 24 9l

Reviewed signatory

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

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

Approved signatory
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uduh Tud IBUSITESY PoUBENOU T¥ia
MINE ENGINEERING CONSULTANT CO..LTD.

Data Provided by Customer

Customer Name : ¥audiudnfin Tsdlinfignes sauwniadisafuiu wnendund idssuning Tassmanilas

ANALYSIS REPORT

Pugmermnssuriiatiuyu Wegnaminssuraainy Ussiulnst 33383/16180 Samusuiaie iy
Ussyuiingfl 24016/15954

Address : Wit 7 dwenndleunes duna@int Smianss
Sampling By  : Sampling Team of Mine Engineering Consultant Co., Ltd.

Sample Type  : enmeluussenaaly (Ambient)
Station : U wan (Sw.am, T IweIw)
(UTM 47N 548625 E, 838702 N.)

Data Provided by Laboratory
Laboratory Code No. : M660121/2

Analytical Date : 2d-30 April 2023

Model of Equipment : TISH
Certified Date : 5 December 2022

Report No.

Received Date
Report Date

Customer Code
Sampting Date
Sampling Method : High Volume Air Sampler

1 M660121

:19-22 April 2023

1 M660121-01

. 24 Aprit 2023
: 30 April 2023

Model of Traceability : TE-5025A/2262
Expiration Date : 5 December 2023

Result Standard ©
Parameter Sampling Date Analytical Method - .
{(mg/m?) {mg/m°)
19-20/04/2023 US.EPA 40 CFR 50, Appendix B 0.025
Total Suspended Particulate (TSP) 20-21/04/2023 US.EPA 40 CFR 50, Appendix B 0.033 0.330
21-22/04/2023 US.EPA 40 CFR 50, Appendix B 0.031
19-20/04/2023 US.EPA 40 CFR 50, Appendix J 0.012
Particulate Matter (PM-10) 20-21/04/2023 US.EPA 40 CFR 50, Appendix J 0.016 0.120
21-22/04/2023 LS.EPA 40 CFR 50, Appendlix J 0.014
Note: ! vsznmpusnysumsdauandonien aduil 2 (wa. 2547) Fea fumamsguaanvermeluyssnmelaeiily
Ussmalusmfinampunm 8u 121 neuiiiy 104 3 Ussnw o Suil o Baweu wa. 2547
Total Suspended Particulate (TSP) : duazepumIuaBEsIL 1y 24 Hlue
Particulate Matter {(PM-10) : fuasonewwimdnndt 10 luasou wie 24 $1l
Reviewed signatory Approved signatory
2/4

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

MEC-FM-45 Rev.06 03-04-2566
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usuN Tud IBUBIdaSO AouBarUr T
MINE ENGINEERING CONSULTANT CO..LTD.

ANALYSIS REPORT

Data Provided by Customer

Customer Name : Winjudanddn Tsslindagnas sausliadientufu wisudund insuning Tasinsumsiaus
ugaamnsariafiuyy Wegpamnssurioadna Ussnudngil 33383/16180 Sauwnviadeniui
Ustyuiasdl 24016/15954

Address syt 7 fwaundioanes Sunedim Smiandy Customer Code  : M660121
Sampling By  : Sampling Team of Mine Engineering Consultant Co., Ltd.  Sampling Date  : 19-22 April 2023
Sample Type amAluusIEINMA LY (Ambient) Sampling Method : High Volume Air Sampler
Station 5 ﬂ'ﬂuvj\‘lmﬂ {UTM 47N 549397 E, 836941 N.) Report No. : M660121-01
Data Provided by Laboratory
Laboratory Code No. : M660121/3 Received Date  : 24 April 2023
Analytical Date 1 24-30 April 2023 Report Date : 30 April 2023
Model of Equipment : TISH Model of Traceability ;: TE-5025A/2262
Certified Date ; 5 December 2022 Expiration Date : 5 December 2023
Parameter Sampling Date Analytical Method (:E:;:;ta) S?ﬂ:‘;:;?)n
19-20/04/2023 US.EPA 40 CFR 50, Appendix B 0.038
Total Suspended Particulate (TSP) 20-21/04/2023 US.EPA 40 CFR 50, Appendix B 0.031 0.330
21-22/04/2023 US.EPA 40 CFR 50, Appendix B 0.037
19-20/04/2023 US.EPA 40 CFR 50, Appendix J 0.018
Particulate Matter (PM-10} 20-21/04/2023 US.EPA 40 CFR 50, Appendix J 0.014 0.120
21-22/04/2023 US.EPA 40 CFR 50, Appendix J 0.016

Note: ! Usemamnizassumsdauandiouuviond atufl 24 (we. 2567) 389 dvumnasguamnwormatuuTssmalastaiy
vssmgfluswfeanpuny @ 121 seufiy 104 9 Yssnm o Sl 9 Aanau WA, 2547
Total Suspended Particulate (TSP) : uavesiuyiuasy Ty 1ade 24 alug
Particulate Matter (PM-10) ; fuazessnmidnnia 10 luasou 1afe 24 1l

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.
MEC-FM-45 Rev.06 03-04-2566
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uBeh Tud 1SuBIteSo AoUBAIAUN o
MINE ENGINEERING CONSULTANT GO..LTD.

ANALYSIS REPORT

Data Provided by Customer

Customer Name : viviuzudhin Tsshinfaguas snunudafenfuiy uiewdund wisuming Tnssmamiloaus
- a o ) ] w o 1 ook 7]
Hugeamnssurdindiuu theamamnssunoatne Usewuinef 33383/16180 Sauunuladienduiy

Ussmutasi 24016/15954

Address sl 7 dirwaundiounys Sunadinn Smdanss Customer Code  : M660121

Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd.  Sampling Date  : 19-22 April 2023

Sample Type amAtuussenmily (Ambient) Sampling Method : High Volume Air Sampler
Station : diinenulssliftuveslasenis Report No. : M660121-01

{UTM 47N 549337 E, 837562 N.)

Data Provided by Laboratory

Laboratory Code No. : M660121/3 Received Date  : 24 April 2023
Analytical Date : 24-30 April 2023 Report Date : 30 April 2023
Model of Equipment : TISH Model of Traceability : TE-5025A/2262
Certifled Date : 5 December 2022 BExpiration Date : 5 December 2023
Parameter Sampling Date Analytical Method Resulg Standan.>
{mg/m°) (mg/m?)
19-20/04/2023 US.EPA 40 CFR 50, Appendix B 0.094
Total Suspended Particulate (TSP) 20-21/04/2023 US.EPA 40 CFR 50, Appendix B 0.067 0.330
21-22/04/2023 US.EPA 40 CFR 50, Appendix B 0.074
19-20/04/2023 US.EPA 40 CFR 50, Appendix J 0.044
Particulate Matter (PM-10} 20-21/04/2023 US.EPA 40 CFR 50, Appendlix J 0.032 0.120
21-22/04/2023 US.EPA 40 CFR 50, Appendix J 0.034

Note: ¥ Usemarquznssumsdandaauvionnd adufl 24 (na. 2547) Jaq dmumnmsguaunmormeatuussomelpedialy
Vaznalusieiagnpunw @y 121 noufime 104 9 Ysena o Suil 9 fovan w.a, 2547
Total Suspended Particulate (TSP) : fuasaauIuaDEsIY 1aiy 24 il
Particulate Matter (PM-10} ; fuazoasuadnmin 10 luatay e 24 $iln

Reviewed signatory Approved signatory

Reported results refer to submitted sample(s) only. 4/4
Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev.06 03-04-2566
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uSun Tud 1IBURItasSo PouBaIOUrT i
MINE ENGINEERING CGONSULTANT CO.LTD.

ANALYSIS REPORT

Data Provided by Custorner

Customer Name  : Wsfudaudrin TsshinSagnes uunufadeaiuiv weutuns vissuning Insinismilous
Fugmemnssuviniuyu agramnssunaaiin Ussnmingd 33383/16180 Sananfadeafudy
Usenutins?t 24016/15954

Address Lyt 7 duaundlounes dunedim Jodneds Customer Code  : M660121

Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 19-22 April 2023
sample Type @ sudiuden (Sound Levet) Sampling Method : Sound Level Meter
Station : Uuvngsia (runueuingie) Report No. : M660121-01

(UTM 47N 549775 E, 838302 N,)
Data Provided by Laboratory

Labaratory Code No. : M660121/5 Received Date  : 24 Aprit 2023
Analytical Date : 28-30 April 2023 Report Date 1 30 April 2023
Model of Equipment ; Quest Model of Traceability : CA-12B/U2040047
Reference of level (dB(A)): 110 dB/1,000 Hz Calibrated Date : 23 March 2023
Measurement of Reading (dB(A)) : 108,00 dB/999.42 Hz Certificate No : C2203-0102
Equivalent Sound Pressure Level (dB(A))
Time 19-20 April 2023 20-21 April 2023 21-22 April 2023
Leg 24 hrs. Lmax Leg 24 hrs. Lmax Leg 24 hrs. Lmax
12,00-13.00 54,1 79.8 52.3 68.9 51.2 68.2
13.00-14.00 518 68.2 53.0 725 524 74.0
14.00-15.00 54.3 70.3 b3.2 71.3 525 73.3
15.00-16.00 55.9 76.9 57.0 72.1 54.0 74.3
16.00-17.00 58.8 80.3 54.6 75.9 56.1 75.6
17.00-18.00 55.9 80.7 61.6 89.5 56.5 825
18.00-19.00 56.8 62.5 56.4 74.8 55.8 68.8
19.00-20.00 59.6 62.8 52.3 75.5 55.0 61.7
20.00-21.00 59.0 62.4 51.2 72.2 50.1 58.3
21.00-22.00 57.2 62.6 50.4 58.8 50.9 61.5
22.00-23.00 52.2 60.0 51.3 67.9 52.3 61.5
23.00-00.00 53.0 66.2 51.3 57.8 52.6 68.6
00.00-01.00 53.7 60.2 515 67.3 520 56.5
01.00-02.00 50.5 67.5 52.6 69.1 52.9 68.1
02.00-03.00 50.8 67.2 53,2 69.6 53.0 68.0
03.00-04.00 55.5 71.3 54.1 70.0 53.9 70.3
04.00-05.00 56,7 75.5 58.0 78.8 55,1 718
05.00-06.00 56.7 81.3 57.4 88.0 63.3 91.0
06.00-07.00 55.4 78.4 54.7 723 57.8 90.6
07.00-08.00 54.5 733 55.1 76.1 54.6 72.1
08.00-09.00 54.8 75.7 52.6 70.7 53.0 714
09.00-10.00 52.5 72.6 52.5 65.9 55.0 717
10.00-11.00 53.2 73.4 50.8 62.7 56.7 723
11.00-12.00 51.8 72.2 514 74.7 51.3 67.5
Average 24 hrs, 55.5 - 54.7 - 55.3 -
Maxi 91.0
Stanu 1150

Mote: ¥ Uszm

Reviewed signatory Approved signatory

Reported results refer to submitted samplels) only. 1/4
Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev.06 03-04-2566
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uSdh Tud IBUdIdesY AoUBaNaUN DO
MINE ENGINEERING CONSULTANT CO.,LTD.

ANALYSIS REPORT

Data Provided by Customer

Customer Name  : ¥ajushudiiin IsslinSagras samwufadeniudu uewSuns inssuning Tasimaniions
- = - . o _al ' oo e
#ugramnssuvilafiugu Weanamnssuneade Ussniudniil 33383/16180 Tuunulafeaiuiu

UsenuUnsl 24016/15954

Address : il 7 dvaunidieanys Sunedinn dminats

Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd.
Sample Type  : ssAuden (Sound Level)

Station s U nnau (sw.am, thuteiwanu)

(UTM 47N 548625 E, 838702 N.)

Data Provided by Laboratory

Laboratory Code No. : M660121/6
Analytical Date : 24-30 April 2023

Model of Equipment : Quest

Reference of level {(dB(A)): 110 dB/1,000 Hz
Measurement of Reading (dB({A)) : 108.00 dB/999.42 Hz

Customer Code  : M660121

Sampling Date  : 19-22 April 2023
Sampling Method : Sound Level Meter
Report No. : M660121-01

Received Date  : 24 April 2023
Report Date : 30 April 2023

Model of Traceabitity : CA-12B/U2040047
Calibrated Date : 23 March 2023
Certificate No : C2203-0102

Note: ¥ dUszmmmc

{Mis

REVICYYEU SN IdLONY

Reported results refer to submitted sample(s) only.

Equivalent Sound Pressure Level (dB(A))
Time 19-20 April 2023 20-21 April 2023 21-22 April 2023

Leq 24 hrs, Lrmax Leq 24 hrs. Lrmax Leq 24 hrs. Lrmax
11.00-12.00 55.7 82.7 551 79.6 54.9 74.9
12.00-13.00 55.1 78.4 55.2 79.1 52.6 74.7
13.00-14.00 54.6 80.2 53.9 77.4 53.0 75.5
14.00-15.00 55.7 76.1 55.8 78.9 55.8 73.3
15.00-16.00 57.7 87.4 56.3 78.5 57.6 75.5
16.00-17.00 57.8 82.3 56.6 69.1 63.6 79.6
17.00-18.00 57.0 70.6 59.1 71.7 575 742
18.00-19.00 57.3 67.3 59.4 67.9 62.7 76.0
19.00-20.00 57.0 68.8 59.2 64.9 62.0 68.6
20.00-21.00 57.0 64.3 62.0 67.6 63.5 68.8
21.00-22.00 57.0 66.4 65.4 69.7 64.3 70.1
22.00-23.00 59.8 66.7 63.3 69.4 64.3 70.4
23.00-00.00 58.3 67.6 58.3 66.4 60.3 69.0
00.00-01.00 56.3 65.5 55.3 71.8 55.2 64.2
01.00-02.00 54.1 55.4 55.0 62.8 54.0 60.2
02.00-03.00 53.2 60.8 55.6 65.7 54.7 63.8
03.00-04.00 55.0 71.6 59.3 72.8 54.4 71.1
04.00-05.00 60.3 77.2 59.8 70.6 59.6 73.6
05.00-06.00 59.1 87.1 575 74.9 59.7 78.2
06.00-07.00 56.4 76.7 56.7 72.5 57.2 72.3
07.00-08.00 56.3 78.3 56.6 737 65.9 81.2
08.00-09.00 57.8 85.3 55.9 75.6 69.1 84.6
09.00-10.00 56.3 767 57.6 81.5 67.4 81.9
10.00-11.00 56.6 815 516 72.9 66.0 84.1

Average 24 hrs. 57.0 - 58.7 - 62.4 .-

Maodmur 84.6
Standarc 115.0

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

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

Data Provided by Customer

Customer Name  : Waviudaudain Isslinfagnas sausudadieniuiu wenTund iouning Tassmavilows
a s a A v o ol ! a v oar
ngmemnssuviisfiudu WWegnamnasunead Usenudnei 33383/16180 summuiaduariuiy

UseuUnsd 26016/15954

v o - s o W ar
Address T YiUN 7 suaunilannwys 9nadinn 39miaa5a

Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd:
Sample Type  : ss#ulden (Sound Level)

Station : U (UTM 47N 549397 E, 836941 N.)

Data Provided by Laboratory

Laboratory Code No. : M660121/7
Analytical Date : 24-30 April 2023

Model of Equipment : Quest

Reference of level (dB(A)): 110 dB/1,000 Hz
Measurement of Reading (dB(A)) : 108.00 dB/999.42 Hz

Customer Code  : M660121

Sampling Date  : 19-22 April 2023
Sampling Method : Sound Level Meter
Report No. : M660121-01

Received Date  : 24 April 2023
Report Date : 30 April 2023

Model of Traceability : CA-128/U2040047
Calibrated Date : 23 March 2023
Certificate No ; C2203-0102

Equivalent Sound Pressure Level (dB(A))
Time 19-20 April 2023 20-21 April 2023 21-22 April 2023
Leq 24 hrs. Lmax Leg 24 hrs. Lrnax Leq 24 hrs. Lmax
12.00-13.00 528 74.4 51.0 704 53.6 72.0
12.00-14.00 50.7 69.8 514 73.8 51.8 77.4
14.00-15.60 51.5 78.7 54.0 82.1 51.0 75.8
15.00-16.00 53.2 76.6 51.7 74.9 50.4 65.8
16.00-17.00 54.8 778 55.5 78.0 55.1 30.8
17.00-18.00 52.4 770 57.4 815 55.3 80.2
18.00-19.00 54.5 83.8 62.1 33.4 55.92 76.2
19.00-20.00 60.5 79.7 57.3 39.8 56.1 83.2
20.00-21.00 62.2 86.5 63.5 87.3 55.3 76.4
21.00-22.00 65.1 89.2 59.8 85.8 58.3 83.0
22.00-23.00 63.4 88.4 57.4 70.1 60.5 80.2
23.00-00.00 56.4 66.9 63.4 88.7 55.8 76.6
00.00-01.00 64.8 84.8 59.5 85.2 54.2 61.8
01.00-02.00 68.0 89.3 63.6 87.3 57.5 81.3
02.00-03.00 62.0 83.8 60.5 84.8 58.9 76.4
03.00-04.00 57.2 74.6 60.0 79.1 61.4 77.5
04.00-05.00 60.5 75.1 58.6 77.5 58.0 79.7
05.00-06.00 63.4 80.4 62.2 84.1 59.2 804
06.00-07.00 55.2 83.2 60.7 83.7 555 79.1
07.00-08.00 56.5 80.0 56.5 84.1 52.8 80.1
08.00-09.00 60.6 93.7 53.3 73.3 54.0 80.9
09.00-10.00 55.3 31.0 52.5 84.6 51.6 73.8
10.00-11.00 56.8 79.4 521 70.3 51.8 74.4
11.00-12.00 52.1 75.5 52.8 735 52.5 74.5
Average 24 hrs. 60.6 - 59.1 - 56.3 -
Maximum - 93.7 - 89.8 - 83.2
_ Star 115.0
Note: ¥ dsen

Reviewed signatory

Reported results refer to submitted samplels) only.

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

MEC-FM-45 Rev.06 03-04-2566
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uuh i 1SudIdiesSo Aousalour o
MINE ENGINEERING GONSULTANT CO..LTD.

ANALYSIS REPORT

Data Provided by Customer

Customer Name  : vhavjududndn Tashindagnas Sruwsudadeniuiy wisuSuvs nounind Tassmawmiious
fugramnssuiinfiugu ileanamngauneadng Ysenutied 33383/16180 Trwsuiainauiy
Usemulinsil 24016/15954

Address gl 7 dwanidiounys Suaeiing Smianss Customer Code  : M660121

Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 19-22 April 2023
Sample Type : sesuden (Sound Level) Sampling Method : Sound Level Meter
Station : dninnulsliduvesiasims Report No. : M660121-01

(UTM 47N 549337 E, 837562 N.)
Data Provided by Laboratory

Laboratory Code No. : M660121/8 Received Date  : 24 April 2023
Analytical Date : 24-30 April 2023 Report Date : 30 April 2023
Model of Equipment : Quest Model of Traceability : CA-128/02040047
Reference of level (dB(A)): 110 dB/1,000 Hz Calibrated Date : 23 March 2023
Measurement of Reading (dB(A)} : 108.00 dB/999.42 Hz Certificate No : C2203-0102
Equivalent Sound Pressure Level (dB(A))
Time 19-20 April 2023 20-21 April 2023 21-22 April 2023
Leq 24 hrs. Lmax Leq 24 hrs. Lmax Leqg 24 hrs. Lmax
10.00-11.00 555 88.0 58.6 86.9 61.8 86.6
11.00-12.00 60.3 86.5 55.4 B84.0 56.4 82.6
12.00-13.00 63.7 85.2 62.1 95.9 63.3 93.0
13.00-14.00 61.7 96.4 54,1 83.2 55.2 82.4
14.00-15.00 49.2 81.2 55.6 87.8 53.2 75.7
15.00-16.00 60.4 83.8 56.8 [N 61.0 95.9
16.00-17.00 50.5 73.8 52.1 T6.7 49.0 65.4
17.00-18.00 52.8 71.9 46.0 69.6 46.4 73.7
18.00-19.00 54.1 91.7 55.6 84.7 48.4 72.1
19.00-20.00 47.9 59.5 16.8 62.3 46,7 59.1
20.00-21.00 46.2 66.2 50.8 74.7 41.6 61.1
21,00-22.00 44.3 554 45.2 48.8 45.7 66.3
22.00-23.00 45.0 70.2 44.5 49,9 q4.4 59.0
23.00-00.00 45,0 49.5 44.5 56.0 444 49.4
00.00-01.00 474 50.0 45.5 71.9 444 51.8
01.00-02.00 46.5 501 46.1 67.7 44.4 534
02.00-03.00 44.9 57.4 45.9 68.0 439 54.3
03.00-04.00 43.9 62.3 45,1 62.0 435 53.8
04.00-05,00 51.6 73.0 55.5 80.4 45.7 70.0
05.00-06.00 58.9 86.1 64.0 937 56.2 89.8
06.00-07.00 63.7 96.1 61.2 82.7 57.3 84.3
07.00-08.00 57.5 88.4 59.3 8.1 53.0 76.3
08.00-09.00 54.0 33.8 65.0 92.7 47.1 727
09.00-10.00 58.0 83.1 59.4 84.1 47.0 76.5
Average 24 hrs. 57.0 - 57.6 - 55.0 -
Maxd 95.9
Stane 115.0

Note: U Jsznn

=i it PP YL gL Y

Reported results refer to submitted sample(s) only. 4/9
Do not copy partiat of this analysis report without official approval.
MEC-FM-45 Rev.06 03-04-2566
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MINE ENGINEERING CONSULTANT CO._LTD.

ANALYSIS REPORT

Data Provided by Customer
Customer Name  : ¥hafudaudnvin sabinfagres Sumsndafetudu wieuduns vsuning Tassnnsmilows

Fugramnisusiatuu Wogramnimuroadne dsenmdnei 33383/16180 Suusudadieatiutu
Uszvmulinsil 24016/15954

Address sl 7 dwawnidiennys Sunedim Fmdaeds Customer Code  : M660121
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 24 April 2023
Sample Type : anuduauiiau (Vibration) Sampling Method : Vibration Recorder
Station : thuwmau daiilndvigrenuiaasfuan) Report No. : M660121-01

(UTM 47N 548625 E, 838702 N.)

Data Provided by Laboratory
Laboratory Code No. : M660121/9 Received Date  : 25 April 2023
Anatytical Date : 25-30 Aprit 2023 Report Date : 30 April 2023
Parameter Lo
TRANSVERSE VERTICAL LONGITUDINAL
Frequency (Hz) N/A N/A N/A
Peak Particle Velocity {mm/sec) <0.130 <0.130 <0.130
Peak Displacement (mm} 0.000 0.000 0.000
Peak Sound Pressure Level ; pa{L} <0.500
Standard”
Peak Particle Velocity {mm/sec) - - -
Peak Displacement (mm) - - -
Note: " Ussmansewsammsnsssmmfuacdouinday o fmumnassumUassRu@sasamduaniauanmahoiesiu

ARalsTEReIUAW 16N 122 el 125 @ adiuf 29 Sureu 2548
N/A wineba Frequency < 1 Hz, Velocity <0.130 mm/sec uag Displacement < 0 mm
rassilamiiog 16.36 U,

Reviewed signatory Approved signatory

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

ANALYSIS REPORT

Data Provided by Customer

Customer Name  : vaiuaud i Tsehindagves Suwendadisatuiu wisuduns weuning Tnsannsamidons
Augpamnsnsiinfiuyu Wegaamnimieadne dssnultngi 33383/16180 Tauusuiadi il
Uszmutinsit 24016/15954

Address :wyjfl 7 dwawdlennys dunsdni miants Custorner Code  : M660121
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 24 April 2023
Sample Type s anuduaziiiou {(Vibration) Sampting Method : Vibration Recorder
Station : fhutihara dsitndfigeduiiane fusen) Report No. : M660121-01

(UTM 47N 549775 E, 838302 N.)
Data Provided by Laboratory

Laboratory Code No. : M660121/10 Received Date  : 25 April 2023
Analytical Date 1 25-30 April 2023 Report Date : 30 April 2023
Result
Parameter
TRANSVERSE VERTICAL LONGITUDINAL

Freguency (Hz) _ 12 21 2

Peak Particle Velocity (mm/sec) 0.654 0347 0.575

Peak Displacement (mm) 0.049 0.021 0.060

Peak Sound Pressure Level ; padL) 21m

Standard”

Peak Particte Velocity (mm/sec) 15.1 26.4 9.4

Peak Displacement (mm) 0.20 0.20 0.75
Note: ¥ tssmmansewnwvinensesnnfuasdanaden For Amumnasgumuassuidouasmmduaaiiovonmsiuniesiu

afanilusiivamgune @ 122 asuil 125 4 aciufl 29 Funeu 2548
N/A wanefs Frequency < 1 Hz, Velocity <0.130 mm/sec uat Displacement < 0 mm
Laszidamiiog 16.36 U,

Reviewed signatory Approved signatory

Reported results refer to submitted samplels) only. 2/2
Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev,06 03-04-2566
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MINE ENGINEERING CONSULTANT CO.LTD. AN ALYS I S
REPORT

Data Provided by Customer

Customer Name : ¥evududnin Tsalinfagves Suuwudadivaiudy weuiund wesuning Tassnsmiloaws
fugnamnssuelafiugy Wegnamnysudaaine Usenudasil 33383/16180 Smsuiadeafuiy
Usemudinait 24016/15956

Address Lyt 7 swawndsaes Suaedin Fmiands Customer Code  : M660121
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 22 April 2023
Sample Type wh (waten) Sampling Method : Grab Sampling
Station : thinhuuinaraosueuiewiuiuilasing Report No. : M660121-01

(UTM 47N 549297 E, 833291 N.}
Data Provided by Laboratory

Laboratory Code No. : M660121/11 Received Date  : 24 April 2023
Sample Appearance : widadla Taznoudiimna Lidindu Analytical Date  : 24-30 April 2023
Repoit Date : 30 April 2023
Parameters Units Analytical Methods Results Standard 2
pH @ 25 °C - Electrometric Method (4500-H* B) 7.0 5.0-9.0
Total Suspended Solids mg/L Dried at 103-105 °C (2540 D) 6.3 -
Total Dissolved Sclids mg/L Dried at 180 °C (2540 C) 194 -
Total Hardness me/l. as CaCO; | EDTA Titrimetric Method (2340 C) 170 -
Turbidity* NTU Nephelometric Methad {2130 B) 32 -
Sulfate rme/L Turbidimetric Method (4500- SO, E) <5 -
Digestion, Inductively Coupled Plasma Not more
Arsenic* me/L <0.01
Method (3030 F, 3120 B} than 0.01
Digestion, Inductivety Coupled Plasma Not more
Cadmium me/L <0.002
Method (3030 F, 3120 B) than 0.05%
Digestion, Inductively Coupled Plasma
Total Iron mg/L 0.29 -
Method (3030 F, 3120 B)
Digestion, Inductively Coupled Plasma Not more
Lead mg/L <0.01
Method (3030 F, 3120 B) than 0.05

Note: " Standard Methods for the Examination of Water and Wastewater. 239 ed. APHA, AWWA, WEF, 2017.
2 ‘U‘s”mﬂnm"n‘s‘iumiam‘maauum'ﬁﬂm altui 8 (w . 2537) aanmnmm’l‘uwsz‘swutytymaai.asuuau'inmﬂmmwmmmaauww'm
WA, 2535 1599 mwmu'm'sﬁ‘luﬁmmwuﬁuwmmmw mwuw"[u‘iwnaiﬂqwnm 1y 111 moudl 16 9 astufl 24 ﬁumﬂuﬁ 2537
(Ui”mﬂ‘ﬂ 3)
¥ u'ma.lﬁ:rluﬂ‘iuﬂ'w'lugﬂﬂaa CaC03 1fiund 100 uaan‘suﬂaam
* 97

B L T PP IR UL Y

e
Reported results refer to submitted samplels) only. 14

Do not copy partial of this anatysis report without official approval.
MEC-FM-45 Rev.06 03-04-2566
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MINE ENGINEERING CONSULTANT CO.LTD. AN ALYSIS
REPORT

Data Provided by Customer

Customer Name : ejudindnfia TsdlinSagnes smwsudadientuiy weduns insuning Tassmsmfisws
Fugravnssueiafiugu agaamnssureaine Usenulngi 33383/16180 Tausuiadisniudiy
Usenutinsil 20016/15954

Address : it 7 duanidioanys sunedim dminads Customer Code  : M660121
Sampling By  : Sampling Team of Mine Engineering Consultant Co., Lid. Sampling Date  : 22 Aprit 2023
Sample Type W (Water) Sampling Method : Grab Sampling
Station : thinfwudurassusumdriniuiiassms Report No. : M660121-01

(UTM 47N 549530 E, 836830 N.)
Data Provided by Laboratory

Laboratory Code No, : M660121/12 Received Date  : 24 April 2023
Sample Appearance : iiadla nvnaudiiaa Lifindu Analytical Date - 24-30 April 2023
Report Date : 30 April 2023
Parameters Units Analytical Methods ¥ Results Standard ?
pH @ 25 °C - Electrometric Method (4500-H* B) 6.1 5.0-9.0
Total Suspended Solids me/L Dried at 103-105 °C {2540 [) 7.4 -
Total Dissolved Solids me/L Dried at 180 °C (2540 Q) 135 -
Total Hardness mg/L as CaC0, | EDTA Titrimetric Method (2340 C) 98 -
Turbidity* NTU Nephelometric Method (2130 B) 42 -
Sulfate me/L Turbidimetric Method (4500- SO, E) 6 -
Digestion, Inductively Coupled Plasma Not more
Arsenic* mg/L <0.01
Method (3030 F, 3120 B) than 0.01
Digestion, Inductivety Coupled Plasma Not more
Cadmium me/L <0.002
Method (3030 F, 3120 B) than 0.005”
Digestion, inductively Coupled Plasma
Total Iron me/L 0.05 -
Method (3030 F, 3120 B)
Digestion, Inductively Coupled Plasma Not more
Lead meg/L <0.01
Method (3030 F, 3120 B) than 0.05

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

2 1}33ﬂ'mﬁmwﬂ‘ssun':‘s?i\m'maauum‘mm atuil 8 (w.ei. 2537) aanmuﬂ'nﬂuw‘su‘s‘mutgrgmaql,eﬁuuaa‘snmﬂmmwﬁﬂmmaa‘umw'm
.4, 2535 3o nmunmwsgwuﬁmﬂ'mm"l.uuﬁmmmﬂu mwuw"lu*i'i'ﬂmmul.unm iy 111 neudl 16 1 aviudl 24 nuAMUS 2537
(Wssnanit 3)

3 yhitgianng

* S1UMINE

PRPGTET B T TSI sy it M T e

Reviewed signatory Approved signatory

Reported results refer to submitted sampla(s) only. 2/4
Do not copy partial of this anatysis report without official approval.
MEC-FM-45 Rev.06 03-04-2566
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usuh Tud 1IBUBITEBY PoUBaNaU JYia
MINE ENGINEERING CONSULTANT COQ..LTD.

ANALYSIS
REPORT

Data Provided by Customer

Customer Name : ¥sviugudnrin Tsdliniagves smwniufienduiu wisuiuns wsuning Tassmsmilass
- a - e o, | ' ool
ugranmnssuviintuyu hegmenmnssuneadne Ussnudngd 33383716180 Samunuiadeaiufiu

UsenuURsH 24016/15954

Address : il 7 fwaudloanys Sunedim Siianss Customer Code  : M660121
Sampling By  : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 22 Aprit 2023
Sample Type  : 11 (Water) Sampling Method : Grab Sampling
Station s dinRuvinuednasnou “u” (UTM 47N 549410 E, 837946 N.) Report No. : M660121-01
Data Provided by Laboratory
LLaboratory Code No, : M660121/13 Received Date : 24 April 2023
Sample Appearance : - Analytical Date : -
Report Date : 30 April 2023
Parameters Units Analytical Methods ¥ Results Standard 2
pH @ 25 °C - Electrometric Method (4500-H" B} e 5.0-9.0
Total Suspended Solids meg/L Cried at 103-105 °C (2540 D) o -
Total Dissolved Solids me/L. Dried at 180 °C {2540 C) e -
Total Hardness me/L as CaCO; | EDTA Titrimetric Method (2340 C) i -
Turbidity* NTU Nephelometric Method (2130 B) . -
Sulfate me/L Turbidimetric Method (4500- 50,2 E) e 2
) Digestion, Inductively Coupled Plasma Not more
Arsenic* mg/L b
Method (3030 F, 3120 B) than 0.01
Digestion, Inductively Coupled Plasma Not more
Cadmium mg/L. e
Method (3030 F, 3120 B) than 0,05
Digestion, Inductively Coupled Plasma
Total Iron mg/L e i
Method (3030 F, 3120 B)
Digestion, Inductively Coupled Plasma Not more
Lead mg/L =
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.

- 11?umﬁﬁsu.,ns‘sum‘iaawmaauummm atuil 8 (n.d. 2537) aaﬂmummiuwsuiwuqgruomatawu,a.,inmﬂmmwﬁammaaumww
o
WA.2535 (Fos hvumnasguaunmilusanifaiu AfaniluseRisemguuny wn 111 aeudl 16 1 asiufl 24 quanwus 2537

(Uiumwﬁ 3)

o ol u - '
9 shilfimunsedaluguees Caco, iunda 100
¥

* 57807
** lajany)

Reviewed signatory

& w0 A

Approved signatory

S e T e e e e R D e A e e
—_— e R R R R R R R R R R R R EEEEE=—"———

Reported results refer to submitted sample(s) only.

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

MEC-FM-45 Rev.06 03-04-2566
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MINE ENGINEERING CONSULTANT CO.LTD. AN ALYS I S
REPORT

Data Provided by Customer

Customer Name : visjududadin Tsalinfages sameuifadieniuiy wewiuns insuning Tassmamilous
fiugmenvnssawiiafiuyu egnamnssunoaine Ussnudingil 33383/16180 Samaudadeniuiy
Ussmudal 24016/15954

Address : m,.jﬁ 7 duaudiownes dnading Saninnss Customer Code  : M660121
Sampling By  : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 22 April 2023
Sample Type  : 1 {(Water) Sampling Method : Grab Sampling
Station :inAwuianuadnesnauy “u2” (UTM 47N 549489 E, 837443 N.) Report No. : M660121-01
Data Provided by Laboratory
Laboratory Code No. : M660121/14 Received Date  : 24 April 2023
Sample Appearance : 1a finvnou lifindu Analytical Date  : 24-30 April 2023
Report Date 1 30 April 2023
Parameters Units Anatytical Methods Results Standard ?
pH @ 25°C - Electrometric Method (4500-H" B) 8.0 5.0-9.0
Total Suspended Solids me/L Dried at 103-105 °C (2540 D) <5.0 -
Total Dissolved Solids meg/L, Dried at 180 °C (2540 C) 128 -
Total Hardness mg/L as CaCQ; | EDTA Titrimetric Method (2340 C) 102 -
Turbidity* NTU Nephelometric Method (2130 B) 11 -
Sulfate me/L Turbidimetric Method (4500- SO,% E) 6 »
Digestion, Inductively Coupled Plasma Not rmore
Arsenic* me/L <(.01
Method (3030 F, 3120 B) than 0.01
Digestion, Inductively Coupled Plasma Not more
Cadrium mg/L <0.002
Method (3030 F, 3120 B) than 0.05”
Digestion, Inductively Coupled Plasma
Total Iron me/L <0.01 -
Methad (3030 F, 3120 B}
Digestion, Inductively Coupled Plasma Not more
Lead me/L <0.01
Method (3030 F, 3120 B) than 0.05

Note: ¥ Standard Methods for the Examination of Water and Wastewater. 23" ed. APHA, AWWA, WEF, 2017.
2 Unmﬁﬂmvnﬁumiaammaammamm Q‘U‘U‘l"l 8 (W . 2537) ﬂE)ﬂﬂ’luﬂ‘l"Illiuw‘iﬁi'}‘ﬁllmﬂyﬁﬁﬂlﬁ‘muﬁuiﬁﬂﬂﬂﬂﬂﬂﬂﬁﬂ%k’lﬂﬁﬂﬁ&“ﬁ'ﬂﬂ
W.FL. 2535 L‘iﬂ\"l mwuﬂmm'muﬂmmwm'iuuﬁaammﬁu mwuw"luswnamqmnw La!»! 111 mau‘n 16 4 EN".ILIYI 24 ﬂl!ﬂ']ﬂuﬁ 2537
(ﬂszmm 3)

3) u-ﬁ,na Sannsiacudncdaicilaineg Famra  Baada aan BaS 8 0 A

* 5

Reviewed signatory Approved signato
gnatory

Reported results refer to submitted sample(s) only. a/4
Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev.06 03-04-2566
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RECALIBRATION
DUE DATE:

December 5, 2023

Calibration-Certification Information

Cal. Date: December 5, 2022 Rootsmeter S/N: 438320 Ta: 294 °K
Operator: lim Tisch ' Pa: 751.1 mm Hg
Calibration Model #: TE-5025A Calibrator S/N: 2262
Vol. Init Vol. Final AVol. ATime AP AH
Run {m3) (m3) (m3) (min) (mm Hg_} (in H20)
1 i I 2 5 4 1.4280 3.2 2.00
2 3 4 1 1.0110 6.4 4.00
3 5 6 1 0.9000 7.9 5.00
4 7 8 1 0.8570 8.8 5.50
5 9 10 1 0.7080 12.8 8.00
Data Tabulation
Pa )(Tstd )
Vstd Qstd 1/ AH( Pstd/\ Ta Qa N"( Ta/ Pa)
(m3) (x-axis) (y-axis) Va (x-axis) (y-axis)
0.9974 0.6985 1.4154 0.9957 0.6973 0.8848
0.9932 0.9824 2.0017 0.9915 0.9807 1.2513
0.9912 1.1013 2.2380 0.9895 1.0994 1.3990
0.9900 1.1552 2.3472 0.9883 1.1532 1.4673
0.9846 1.3907 2.8308 0.9830 1.3884 1.7696
= 2.0419%6 m= 1.27864|
QSTD = -0.00930 QA b= -0.00581
r= 0.99998 r= 0.99998
Calculations
Vstd=|AVol((Pa-AP)/Pstd)(Tstd/Ta) Va=|AVol((Pa-AP)/Pa)
Qstd=|Vstd/ATime Qa=|Va/ATime
For subsequent flow rate calculations:
Qstd= 1/m ((\/AH(%)( Tt ))b) Qa= 1/m ((,f aH(Ta/Pa )) —b)
Standard Conditions
Tstd: 298.15 ¢k RECALIBRATION
Pstd: 760 mm Hg
Key US EPA recommends annual recalibration per 1998

AH: calibrator manometer reading (in H20)

AP: rootsmeter manometer reading (mm Hg)

Ta: actual absolute temperature (°K)

Pa: actual barometric pressure (mm Hg)

b: intercept

m: slope

40 Code of Federal Regulations Part 50 to 51,
Appendix B to Part 50, Reference Method for the
Determination of Suspended Particulate Matter in

the Atmosphere, 9.2.17, page 30
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Acoustic Laboratory
MNhailand

Certificate of Calibration

Certificate No.: C2203-0102

Order No: 2203040

Customer: MINE ENGINEERING CONSULTANT CO,LTD
Date of Calibration: 2023-03-22

Date of issue: 2023-03-23

Instrument Calibrated: Sound Calibrator

Manufacturer: Quest

‘I'ype: 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 sume standard.

Preconditioning:

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

Instruments and Program:

A complcte list of instruments, hardware and software, that has been used for this calibration is separately
available from the calibration laboratory.

Fquupment 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

Puge 1 of 2
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Acoustic 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 214=1.1°C 58.9+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 (dB)
Reference microphone 40AU S/N 309231
110.00 | 108.0 | -2.0 + 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 110dB | 999.42 | 0.06 ] +0.1 *2.0
3. Total distortion
Specified sound . " i Tolerance limit
pressure level Measureg) /I;mtortmn U“c:";t :)unty IEC60942:2003
(dB) ¢ ¢ Class 2 (%)
Reference microphone 40AU S/N 309231
110.0 [ 0.80 l +0.3 [ +4.0

Calibrated

Date of calibration
Date of issue

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

Checked

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%

Page 2 of 2
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METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

Certificate of Calibration

Certificate Number . SPR23010174-3 Page: 1 of 4

Customer - MINE ENGINEERING CONSULTANT COMPANY LIMITED

Equipment Name : Vibration Monitors
Manufacturer : Instantel

Model © N/A

Serial Number : UM14539

ID. Number 1 VM-NO-8

Environmental Conditions

Ambient Temperature Ll aen Received Date A3 dan 2023
Relative Humidity Y5 0 e (o Calibration Date : 17 Jan 2023
Location of Calibration ¢ In-Lab Recommend Due Date T 17 Jan 2024
Calibration Procedure 1 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 perform
this calibration are certified by to NIST or equivalent, National metrology institute, Natural physical canstants,
consensus standards. The result reported herein apply only to the calibration of the item described above as
received.Qur decision rule is to contact the customer if the item pass and fail calibration when the results
include the uncertainties and the customer must determine if the results meets their needs.

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

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

Calibration Officer

Authorized Signatory

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

Calibration Report

ertificate Number : SPR23010174-3 Page : 2 of 4

Reference Standards

Equipment Name Model Serial No. Certificate No. | Due. Date
P Accelerometer 353B04 Lw2317%6 45341 13 Nov 2022
Traceability

This certification is traceable to the International System of Unit maintained at .
PTB - Physikalisch Technische Bundesanstalt, Germany

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

Result of Calibration

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

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

Geophane P/N 721A3301 Functional Performance Test

Uncertainty
Function STD Reading UUC. Reading Error
(+)
Velocity (mm/s) 5.004 4.991 -0.013 0.058
Frequency Response Performance Test @ 5mm/s Unit : m/s®
Freguency Uncertainty
STD Reading UUC. Reading Error
(Hz) (+)
10.0 5.010 4,988 -0.022 0.058
20.0 5.008 4.986 -0.022 0.058
50.0 5.007 4.980 -0.017 0.058
80.0 5.005 4.987 -0.018 0.058
100.0 5.005 4.989 -0.0186 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 -0.018 0.058

SP-FM-04-15 REV.Q
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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?
rrearency STD Reading UUC. Reading Error MRS

(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 4.978 - -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 cammercial transaction.

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

— End of Certificate -

SP-FM-04-15 REV.0
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CALIBRATION LABORATORY (0., LTD.

CERTIFICATE OF CALIBRATION

FOR
NOMENCLATURE ; ELECTRONIC BALANCE
MANUFACTURER : METTLER TOLEDO
MODEL /TYPE 3 AB204-8
SERIAL NO. : 1123163290[MEC-1.AB02]
CLID. NO. E 362101622

JOB CONTROL NO. : 220718072053

CUSTOMER : MINE ENGINEERING CONSULTANT CO., LTD.

DATE OF RECEIVED : 18 July 2022 DATE OF ISSUED : 06 August 2022

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

Calibrated By :
Calibration Engineer
Authorized Signatory

06 August 2022

This Calibration Certificate documents the traceabilily lo national standards, which renlize the units of measurement according te

the International System of Units ( S1)
Certificate No, Q22072053
F3-011-04/01-12 page L of 4

. e —
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CALIBRATION LABORATORY Co.,LTD.

REPORT OF CALIBRATION

NOMENCLATURE ELECTRONIC BALANCE
MANUFACTURER METTLER TOLEDO
MODEL /TYPE AB204-8

SERIAL NO. 1123163290[MEC-L.AB02]
LOCATION SITE LABORATORY

DATE OF CALIBRATION 03 August 2022

ENVIRONMENT CONDITIONS :

Temperature : 24 °C to 25 °C Relative Humidity : 50 % to 55 %

PROCEDURE USED :
T'his instrument was calibrated under procedure No. CLC-CPMB-01 based on EURAMET/cg-18/Version 4.0 (11/2015).

The calibration was performed by Comparison with Weight Set which maintained by the Calibration T.ahoratory Co, Tad.

REFERENCE STANDARD USED :

Weight Sct Mcttler Toledo Class B2 S/N. 158850,

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

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

UNCERTAINTY :

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

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

Certificate No, Q22072053
F3-011-04/01-12 page 2 of 4
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CALIBRATION LABORATORY CO.,LTD.

CONDITION OF CALIBRATION ITEM : GOOD
MEASUREMENT RESULTS : ( ) without adjustment { X) adjustment
CALIBRATION DATA

1. Error of indications [ Before Adjustment ]

Nominal Test Value Conventional mass Display Value Error of Uncertainty
Coverage factor k
(g) {g) (g) Balance ( g) + (mg)
10.0000 10.0000 9.9999 -0.0001 = -
20.0000 20.0000 20.0001 +0.0001 = -
50.0000 50.0000 49,9995 -0.0005 " -
100.0000 100.0000 99.9950 -0.0010 = =
200.0000 199.9997 199.9976 -0.0021 . =
2. Error of indications | After Adjustment ]
Nominal Test Value Conventional mass Display Value Error of Uncertainty
Coverage factor k
(g) (g) (g) Balance (g ) t (mg)
Unload 0.0000 0.0000 0.0000 0.04 2,28
0.0010 0.0010 0.0010 0.0000 0.07 2,00
0.0100 0.0100 0.0100 0.0000 0.07 2,00
0.1000 0.1000 0.1000 0.0000 0.07 2,00
1.0000 1.0000 1.0000 0.0000 0.07 2,00
5.0000 5.0000 5.0000 0.0000 0.07 2,00
10.0000 10.0000 10.0001 +0.0001 0.07 2,00
50.0000 50.0000 50.0000 0.0000 0.08 2,00
100.6000 100.0000 100.0000 0.0000 0.12 2,00
150.0000 149.9999 149.9999 0.0000 0.24 2,00
200.0000 199.9997 199.9999 +0.0002 0.24 2,00
3. Repeatability of indications
Nominal Test Value (g ) Standard Deviation of Reading (g)
200.0000 0.00005
Certificate No. Q22072053
F3-011-04/01-12 page 3 of 4
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CALIBRATION LABORATORY CoO.,LTD.

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

CALIBRATION DATA

3 1 4 ( 3 :;‘ : 4\
[]
2 5
Display Value ( g) Maximum Difference of
Nominal Test Value (g )
Position 1 | Position 2 | Position 3 | Position 4 | Position 5 Center Value ( g}
50.0000 50.0000 50.0000 50.0000 50.0001 50.0000 0.0001

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

Certificate No. Q22072053
F3-011-04/01-12

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

#H End of Certificate ##i

page 4 of 4
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CALIBRATION LABORATORY Co.,LTD.

CERTIFICATE OF CALIBRATION

FOR
NOMENCLATURE : ELECTRONIC BALANCE
MANUFACTURER t SARTORIUS
MODEL /TYPE ! AZ214
SERIAL NO. : 28092281|MEC-LABO01]
CLID. NO. 2 362101621 |
|
JOB CONTROL NO. $ 220718072052
CUSTOMER : MINE ENGINEERING CONSULTANT CO., LTD.
DATE OF RECEIVED : 18 July 2022 DATE OF ISSUED : 06 August 2022

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

Calibration Engineer

Approved By :

Authorized Signatory
06 August 2022 ,

This Calibration Certificate documents the traceability to national standards, which realize the units of measurement according to
the International System of Unlts ( 81)
Certificate No, Q22072052
F3-011-04/01-12 page 1 of 4
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CALIBRATION LABORATORY CO.,LTD.

REPORT OF CALIBRATION
FOR

NOMENCLATURE :  ELECTRONIC BALANCE
MANUFACTURER :  SARTORIUS
MODEL / TYPE . AZ214
SERIAL NO. . 28092281[MEC-LABO1]
LOCATION SITE :  LABORATORY
DATE OF CALIBRATION  : 03 August 2022

ENVIRONMENT CONDITIONS :
Temperature : 24 °C to 25 °C Relative Humidity : 50 % to 55 %

PROCEDURE USED :
This instrument was calibrated under procedure No. CLC-CPMB-01 based on EURAMET/cg-13/Version 4.0 (11/2015).

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

REFERENCE STANDARD TISFED :

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

TRACEABILITY :

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

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

UNCERTAINTY :

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

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

Certificate No, Q22072052

F3-011-04/01-12 page 2 of 4
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CALIBRATION LABORATORY Co.,LTD.

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

CALIBRATION DATA

1. Error of indications [ Before Adjustment |

Nominal Test Value Conventional mass Display Value Etror of Uncertainty
Coverage factor k
(g) (8) (g) Balance ( g) T (mg)
10.0000 10.0000 10.0000 0.0000 e X
20.0000 20.0000 19.9997 -0.0003 - -
50.0000 50.0000 49.9991 -0.0009 - =
100.0000 100.0000 99.9992 -0.0008 o s
200.0000 199.9997 199.9975 -0.0022 - .
2. Error of indications [ After Adjustment ]
Nominal Test Value Conventional mass Display Value Error of Uncertainty
Coverage factor k
(g) (g) (8) Balance ( g) * (mg)
Unload 0.0000 0.0000 0.0000 0.04 2,28
0.0010 0.0010 0.0010 0.0000 0.07 2,00
0.0100 0.0100 0.0100 0.0000 0.07 2,00
0.1000 0.1000 0.1000 0.0000 0.07 2,00
1.0000 1.0000 1.0001 +0.0001 0.07 2,00
5.0000 5.0000 5.0001 +0.0001 0.07 2,00
10.0000 10.0000 10.0002 +0.0002 0.07 2,00
50.0000 50.0000 50.0001 +0.0001 0.11 2,00
100.0000 100.0000 100.0001 +0.0001 0.18 2,00
150.0000 149.9999 150.0001 +0.0002 0.26 2,00
200.0000 195.9997 195.9999 +0.0002 0.33 2,00
3. Repeatability of indications
Nominal Test Value (g ) Standard Deviation of Reading (g)
200.0000 0.00005
Certificate No. Q22072052
page3of 4
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CALIBRATION LABORATORY Co.,LTD.

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

CALIBRATION DATA

3 1 4
[]
2
Display Value ( g) Maximum Pifference of
Nominal Test Value ( g)
Position 1 | Position 2 | Position 3 | Position 4 | Position 5 Center Value (g)
50.0000 50.0000 49,9999 50.0000 50.0002 49.9999 0.0002
Note. The Scope of Accredited ANAB Certificate No, ACDM-2814 Version 008 Page 41 of 54
This report is valid for the above stated instrument/s only.
### End of Certificate ###
Certificate No, Q22072052
F3-011-04/01-12 page 4 of 4
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CALIBRATION LABORATORY CO.,LTD.

CERTIFICATE OF CALIBRATION

FOR
NOMENCLATURE :  pHMETER
MANUFACTURER :  EUTECH INSTRUMENTS
MODEL / TYPE : PH700
SERIAL NO. : 983068/93X218814/93X052911 _
CLID. NO. 1 372200480 b

JOB CONTROL NO. i 220804077943

_..,._._._-,_..._.__...--

CUSTOMER : MINE ENGINEERING CONSULTANT CO., LTD.
DATE OF RECEIVED : 04 August 2022 DATE OF ISSUED : 10 August 2022

Report of calibration screening must not be taken in pai 1. Escepl complete, Without the approval of the Collbration Laboratory Co., Lid.

Wenick Inchaisti

Calibration Engineer

Approved By :

Authorized Signatory
10 August 2022

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. Q22077943

O s e e
R s

F3-011-04/01-12 page 1 of 4
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CALIBRATION LABORATORY CO.,LTD.

Supplement to Calibration Certificate No. Q22077943

REPORT OF CALIBRATION
FOR

NOMENCLATURE :  pHMETER
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 to 24°C Relative Humidity : 45% to 48%

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

as calibration guidelines. The calibration was performed by direct measurement with Certified Reference Material (CRM)
and Reference Material (RM) and comparison with Dry Block Calibrator, Precision Thermometer and [PRT

which maintained by the Calibration Laboratory Co., Ltd.

REFERENCE STANDARD USED :

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

2, Dry Block Calibrator, Presys Model T-45NL S/N, 209.09,18.

3. Precision Thermometer, Wika Model CTH 7000 S/N. 014471/19.

4. pH Standard Solution, NIMT TRM CCDE TRM-8-2002,TRM-8-2003, TRM CODE TRM-8-2007.

5. pH Standard Solution, Control Company Catalog Number 06-664-260,11754256, Lot Number CC728484.

Certiflcate No. Q22077943A1
F3-012-04/01-12 page 2 of 4
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CALIBRATION LABORATORY Co0.,LTD.

Supplement to Calibration Certificate No. Q22077943

TRACEABILITY :

1. The measurements are traceable (o International System of Uniis (SI), through National In

Certificate No. TT-0078-21, Due Date 18 August 2022,

2. The measurements are traceable to International System of Units (SI}, through Calibration Laboratory Co., Ltd.
Certificate No. Q21111638, Due Date 23 November 2022,

3. The measurements are traceable to International System of Units (8I), through Technology Promotion Association
( Thailand-Japan ). Certificate No. 22E868, Due Date 10 March 2023.

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

Lot Number. 150221, 160221 , 180121. Due Date 05 May 2023,
5. The measurements are traceable to International System of Units (SI), through Control Company.

Certificate No. 4281-12405788 , Due Date 30 June 2023,

UNCERTAINTY :

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

1t has been evaluated according to the "Evaluation of the Uncertainty of Measurement in Calibration (EA-4/02 M:2021)"

Certificate No. Q2207794341
F3-012-04/01-12 page3 of 4
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CALIBRATION LABORATORY CO.,LTD.

Supplement to Calibration Certificate No. Q22077943
CONDITION OF CALIBRATION ITEM : GOOD
MEASUREMENT RESULTS : ( X)) without adjustment ( ) adjustment

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

of pH meter.
CALIBRATION DATA
1. pHMETER RESULT @ 25°C
Standard pH pH Meter pH Meter Uncertainty of
Correction
Buffer Solution Reading Reading pH Measurement k Factor

(pH) (pH) (mV) {pH) (& pH)
1.680 1.70 289 -0.020 0.010 2,00
4.000 4.0 1483 -0.010 0.010 2,00
6.996 6.99 -27.1 +0.006 0.013 2,00
10.007 10.01 -197.2 -0.003 0.013 2,00

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

2. TEMPERATURE RESULT [ THERMISTOR ]

Immersion depth (mm)

Actual Temperature ( °C)

DUC Reading ( °C)

Correction { °C)

Uncertainty £ ( °C)

100

25.01

25.0

+0.01

0.13

Note. Probe & 4 mm

Materials : Metal Sheath.

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

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

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

### End of Certificate ###

Certificate No. Q2207794341

F3-012-04/01-12

paged of 4
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CALIBRATION LABORATORY CO.,LTD.

CERTIFICATE OF CALIBRATION

FOR
NOMENCLATURE : LIQUID IN GLASS THERMOMETER
MANUFACTURER 3 SK
MODEL / TYPE 3 (-50)-50 °C
SERIAL NO. g N/A[MEC-031]
CLID. NO. : 232201115
JOB CONTROL NO. : 230225021726
CUSTOMER : MINE ENGINEERING CONSULTANT CO., L.TD.
DATE OF RECEIVED : 25 February 2023 DATE OF ISSUED : 28 February 2023

Report of calibration screening must mot be taken in part. Except complete. Without the approvai of the Calibration Laboratory Co., Ltd.

Calibrated By :

Calibration Engineer

Approved By :
Authorized Signatory
28 February 2023

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

according to the International System of Units ( SI)

Certificate No. Q23021726
F3-011-04/01-12 pagelof 3
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CALIBRATION LABORATORY CO.LTD.

REPORT OF CALIBRATION

FOR

NOMENCLATURE : LIQUID IN GLASS THERMOMETER
MANUFACTURER : SK

MODEL / TYPE - (-50)-50 °C

SERIAL NO, : N/A[MEC-031])

DATE OF CALIBRATION : 27 February 2023

ENVIRONMENT CONDITIONS :
Temperature : @3t 2) °c Relative Humidity : (55X 10) % RH

PROCEDURE USED :
This instrument was calibrated under procedure No, WI-305-64 based on ASTM E 77 : 2014 as calibration guidelines.
The calibration was performed by comparison with Calibration Bath,Precision Thermometer and IPRT

which maintained by the Calibration Laboratory Co., Ltd.

REFERENCE STANDARD USED :

1. Calibration Bath, Kambic Model OB-22/2 ULT §/N. 17115653.
2. Precision Thermometer, ASL Model F200-A-8 S/N. 014433/03 with IPRT S/N. PO00043543-1-10-19,L0193A-1-1.

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

Certificate No. Q22130792, Due Date 05 January 2024,

2. The measurements are traceable to Interational System of Units (SI) , through Thailand Institute of Scientific
and Technological Research (TISTR) and National Institute of Metrology (Thailand).

Certificate No. PSL-T 0010/66,TT-0132-22, TT-0166-22. Due Date 06 November 2023,19 October 2023,01 December 2023.

UNCERTAINTY :
The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied
by the coverage factor & = 2,00 which for a normal distribution corresponds to a coverage prebability of approximately 95 %.

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

Certificate No. Q23021726
F3-011-04/01-12 page2 of 3
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CALIBRATION LABORATORY Co.,LTD.

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

The DUC Reading were recorded and the means value were reported of four times measurement in the table below.

CALIBRATION DATA
CORRECTION OF TEMPERATURE

STD Reading ( °C) DUC Reading ( °C) Correction ( °C) Uncertainty = ( °C)
0.11 0.0 +0.11
2041 20.0 + 041
0.13

25.35 25.0 +0.35

30.30 300 + 0.30
Range : -50 °Cto 50 °C
Graduation : 1 t:'C
Immersion Type : Total Immersion.
Correction of Reference Temperature ( ¢ o )=0.1 c‘C
Note, The Scope of Accredited TISI Certificate No. 23-LB0092 Issue 01 Page 39 of 138

This report is valid for the above stated instrument/s only.
### End of Certificate ###

Certificate No, Q23021726
F3-011-04/01-12 page3of 3
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Avio200
Preventive Maintenance Report

Company Name: MINE ENGINEERING CONSULTANT CO.LTD

Instrument Serial No.: 079518071903

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

Company Name: IMINE ENGINEERING CONSULTANT CO,LTD
Address
(Instrument Location):
Serial Number: 079518071903 PM Number: 1/2
Cl_lstomc.ar 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
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 0-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.

V] Is the instrument operational?
2. Mechanical:

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

Torch Components Replaced: [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:

¥] Check the neon lamp for proper operation.

¥1 Ensure that neon initialization passes at power up.

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

Neon Lamp Replaced: [lYes ¥INo

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

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

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

¥1 Check the shutter home sensor position.

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

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

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

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

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

5.1 Spectral Resolution:
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 ¥ Fails (] 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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Service Report

Work Order Number Activity Code Billing Type Requested Start Date Model Serial Number
WO-02113798 M;:Z:::ce Contract 09/02/2566 8:57 u. ICPNO790011 079518071903
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
van. T (Budiiisde aaudaunun van. o (Budiiisse aaudauaun

Customer Contact Phone Number Fax Number Email Purchase Order

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 Kt

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 Callbration
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

O

PM/OQ/IPV Left with Customer

Yes No

Page 1 of 2
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rarrzsee (| rarzses [

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
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PerkinElmer TruQ i

Atomic Spectroscopy Standard CERTIFIED

Certificate of Analysis

PerkinElmer Number: N0831579
Description: Multi-Element Standard
Matrix: 2% HNOs

Lot Number: 57-208CRX1

Certification Date:_lAN - = 2022
Expiration Date: .IUL 30 2023

* Instrumental Analysis using ICP Spectrometer:

Analyte  Labeled Measured SRM Analyte Labeled Measured SRM
Ag 50.0 po/mL 50.4 pgmL 3103a" Ni 10.0 pg/mL 10.1 pgfmlL 3136
K 50.0 pgfmL 50.5 pgfml 3141a* Sr 10.0 pa/mi 10.1 pg/mL 3163a*
La 10.0 pg/mL  10.1 pgfmlL 31z27a" Zn 10.0 pofmL 10.1 pg/mL 3168a"
Li 10.0 wg/mL 10,7 pg/mL 3129a" Ba 1.00 pgfml 1.00 po/mL 3104a*
Mn 10.0 pgfmL  10.1 pg/mL 3132 Mg 1.00 po/mL 0.996 pgimL 3131a°

* - indicates NIST SRM t - indicates CRM {when NIST SRM is not available)
Reference Multi: Loti# 4-39MJ, 3-168MJ

Refer to side 2 for details of cettification.

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

ed bottles. All glassware used is class A.

rtifying Officer:

PerkinElmer, Inc.

A T G S e R

i

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

PerkinEimer Number: N9300221

Description: Instrument Calibration Standard 4
Matrix: 5% HNOa

Lot Number: 58-169CRY1

Certification Date: MAY = zuzz
Expiration Date: NOV 30 2[]23

* Instrumental Analysis using ICP Spectrometer:

Analyte  Labeled Measured SRM Analyte Labeled Measured SRM
As 100 pg/mL 99.8 pg/mlL 3103a" Pb 50.0 pgfmL 49.9 pg/mL 3128
Tl 100 pgimL 99.4 pgrml 3158* Se 50.0 ugfmL 49.8 ug/mL 3145*
cd 500pg/mL  50.0 pgimt. 3108*

* - indicates NIST SRM 1 - indicates CRM (when NIST SRM is not available)
Reference Mutti: Loi# 57-15BCR,1-177YJ, 54-134CR

Refer to side 2 for details of certification.

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

tifying Officer:
PerkinElmer, Inc.

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

This is to certify that

has completed the course

ICP Solid State RF Generator

17 May 2019

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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CERTIFICATE OF COMPLETION

This is to certify that

has completed the course

ICP Basic Theory/Operation/Software

15 May 2019

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

APHA, AWWA, WEF. Standard Methads for the Examination of Water and Wastewater.
23" ed. Washington, DC: APHA, 2017
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d1euf Asuaiiy LRI At
1 Cyanide Distillation, Colorimetric Method!!
2 Formaldehyde Distillation, Colorimetric Method™?
3 Phenols 1) Distillation, Chloroform Extraction Method!

2) Distillation, Direct Photometric Method®!

174
uldau d1uqu 18 38N13

Sl druaiy AT

1 Antimony Digestion, Inductively Coupled Plasma Method™

2 Arsenic Digestion, inductively Coupled Plasma Method!™

3 Barium Digestion, Inductively Coupled Plasma Method!

i Beryllium Digestion, Inductively Coupled Plasma Method!!

5 Cadmium Digestion, Inductively Coupled Plasma Method™

6 Chromium Digestion, Inductively Coupled Plasma Method!!

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

8 Chromium (V) Colorimetric Method™

9 Cyanide Distillation, Colorimetric Method™

10 | Lead Digestion, Inductively Coupled Plasma Method™

11 | Manganese Digestion, Inductively Coupled Plasma Method™

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

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

14 |pH Flectrometric Method®™

15 | Selenium Digestion, Inductively Coupled Plasma Method™

16 | Silver Digestion, Inductively Coupled Plasma Method!!

17 | Vanadium Digestion, Inductively Coupled Plasma Method!!

18 | Zinc Digestion, Inductively Coupl Method™
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1 Antimony 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!47
2) Digestion, Inductively Coupled Plasma Method®”
2 Arsenic | 1) Waste Extraction, Digestion, Inductively Coupled

Plasma Method!:47

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

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

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

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

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

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

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

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

2) Digestion, Inductively Coupled Plasma Method®”

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

5 Cadmium...
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Alkaline Digestion, Colorimetric Method; Calculation

AuR fTuaiy FEhased
5 Cadmium Digestion, inductively Coupled Plasma Method®!
6 Chromium Digestion, Inductively Coupled Plasma Method®"
7 Chromium (1Il} Digestion, Inductively Coupled Plasma Method;
Methodl574

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

9 | Lead Digestion, Inductively Coupled Plasma Method®"
10 | Manganese Digestion, Inductively Coupled Plasma Method”
11 | Nickel Digestion, Inductively Coupled Plasma Methiod®”
12 | Selenium Digestion, Inductively Coupled Plasma Method®”
13 | Silver Digestion, Inductively Coupled Plasma Method>”
14 | Vanadium Digestion, Inductively Coupled Plasma Method®”!
15 | Zinc Digestion, Inductively Coupled F' " thodP”)

1na158148¢

- o 9 W= - =4
1. NITNTNPAAINNITU. ﬂﬁﬁﬂ‘]ﬂﬂi:ﬁ’li‘lﬂﬂﬁ‘lﬂﬁﬁﬂ'ﬁu, W.A. 2548. 1594 ﬂ‘]'iﬂ"l"ﬂﬂﬂ\'lﬂ{]ﬂﬁ‘ﬁiﬂ

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

2. anmiAmnrsudwindouniussinalne. gliediasisiinde. fudadei 4. njannn:

FouwiNIIRuN, 2547.
3. APHA, AWWA, WEF. Sta;1dard Methods for the Examination of Water and
Wastewater. 23" ed, Washington, DC: APHA, 2017. _
4. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. SW-846, 1997,

5. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Acid Digestion of Sludges and Sediments and Soils.
SW-846 Method 3050B, 1996,
6. United States Environmental Protection Agency. Test Methods for Evaluation Sotid
Waste Physical/Chemical Methods. Alkaline Digestion for Hexavalent Chromium. SW-846
Method 3060A, 1996.
7. United States Environmental Protection Agency. Test Methods for Evaluation Solid

Waste Physical/Chemical Methods. Inductively Coupled Plasma-Optical Emission
Spectrometry. SW-846 Method 6010D, 2018.

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

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

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

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

10. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Seoil and Waste pH. SW-846 Method 9045
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WUU NUY./81D lo
Form NSC/TIS| 2

R -
MUSUSBAURUN
(Certificate No.)

Tusus99sZUUY

(Certificate of Accreditation)

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

s = o e
l.amsn’l‘sﬂﬂuﬂa'mmm‘a‘g'mwamnmmqmamn's‘m

(Secretary-General, Thai Industrial Standards Institute)

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

&t <l
ANBELAUN

(Address)

Tasun135UTRIANEINISE

(Certificate of competence)

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

goivuailUnmenuaNNTaves vesuiinmsvadeuiazesfiRnisaouiiioy

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

w =
NHIULAVNTIIIUTDIN

(Accreditation No. Test

Tnefiswavduaavinazeuvisilalususes wanslily OR CODE way

(Details of the scheme and scope of the certificate are shown in QR CODE and

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

NSENTRAAMNTIN d1insnesguNEaiuNgRaIMnNTTN

(Ministry of Industry Thailand, Thal Industrial Standards Institute)
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sgazideasvnazveudgluiusasiasufiing

(Scope of Accreditation for Testing)

TuSusawaui |

(Certification No.

FoviosufiAnis vosuftAn1svadey U3 lul 1udilles aoudaunudt drvin
(Laboratory Name) (Testing laboratory, Mine Engineering Consultant Co.,Ltd)
‘ViiJ']EJLa?Jﬂ'ﬁ%JUiENﬁ
(Accreditation No.)
atufl 02 ponliRauaTuil 18 Wiy w.a. 2565 Fetufl 17 nouniau w.e. 2566
(Issue No.) (Valid from) (18 April B.E. 2565 (2022)) (Unti) (17 Jun B.E. 2566 (2023))
aonunmwiesUijdins Mans O wenaauit O 42p3m O waewd O vanganui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
d1U71N1INAEU F1YN1INAFEDU 3%‘1/]915‘18‘10
(Field of Testing) (Parameter) (Test Method)
amAsIndeu
(environmental field)
1. ‘1:1;1 - 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 ATUNNUNINIFIURERT T ORANTTY
(Ministry of Industry, Thai Industrial Standards Institute)

Wi 1/5
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(Scope of Accreditation for Testing)

Tufusosiail
(Certification No
atufl 02 ponliausTuil 18 Wiy wa. 2565 fetufl 17 nouniau w.e. 2566
(Issue No. 02) (Valid from) (18 April B.E. 2565 (2022)) (Until) (17 May B.E. 2566 (2023))
anunmesfiins  Mans O wenanwit O d2p51 O wndeui O vianganu
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GREKMIANPY 24T YNIINAFDU 3%‘1/]9]?18‘10
(Field of Testing) (Parameter) (Test Method)
aAsIndeu
(environmental field)
1. 1 GR)) - 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

NFENTNONAMNTTY ATUNNUNINIFIURERT T ORANTTY
(Ministry of Industry, Thai Industrial Standards Institute)

Wi 2/5
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(Scope of Accreditation for Testing)
Tususaaaun

(Certification No.

DONIVAILAIUN 18 LUWIEU W.A. 2565

fetufl 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))
anunmesfiins  Mans O venaowi O d2p5m O wdeui O vianeanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
F1UIN1INATEDU FYN1INATFDU 3%‘1/]9]?18‘10
(Field of Testing) (Parameter) (Test Method)
AREIRNTPIORTE
(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 G

NFENTNONAMNTTY ATUNNUNINIFIURERT T ORANTTY
(Ministry of Industry, Thai Industrial Standards Institute)

Wi 3/5
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sgazideasvnazveudgluiusasiasufiing

(Scope of Accreditation for Testing)

Tufusosiail
(Certification No.
atufl 02 ponliausTuil 18 Wiy . 2565 fetufl 17 nouniau w.e. 2566
(Issue No. 02) (Valid from) (18 April B.E. 2565 (2022) (Unti) (17 May B.E. 2566 (2023))
anunmesfiins  Mans O wenanwit O d2p51 O wndeui O vianganu
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GREKMIANPY 24T YNIINAFDU 3%‘1/]9]?18‘10
(Field of Testing) (Parameter) (Test Method)
avnduInden
(environmental field)
2. dhidie (519) - 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
3.4 uaziide - pH - Standard Methods for the
ater and vastenaten 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 ATUNNUNINIFIURERT T ORANTTY
(Ministry of Industry, Thai Industrial Standards Institute)

Wil a/5
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(Scope of Accreditation for Testing)

TuSusauaan

(Certification No.

atun 02 P9NIVFIATUN 18 WY WA, 2565 AYTUN 17 waunIAw w.A. 2566
(Issue No. 02) (Valid from) (18 April B.E. 2565 (2022)) (Until) (17 May B.E. 2566 (2023))
anunmesfiins  Mans O venaowi O d2p5m O wdeui O vianeanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
A@1U1N1INAEDUY UATNAADU Wnegeu
(Field of Testing) (Parameter) (Test Method)
AREIRNTPIORTE
(environmental field)
3. 11 wartLdey (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 meg/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 ATUNNUNINIFIURERT T ORANTTY

(Ministry of Industry, Thai Industrial Standards

Institute)
w9 5/5
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