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2| AnuE s .
et Yo Al ) " . ) , | ussda
daninsanda filnsanda o | ouma | Aaesp? | wdn | Awnesgiu
(1850) Y . = “ NA
(a131./3ui) (ua1.)
ﬁwugﬁu TRANSVERSE N/A <0.130 - 0.000
VERTICAL N/A <0.130 - 0.000 <0.500
LONGITUDINAL N/A <0.130 - 0.000
Wisuiisuiiudwnnsgu - v - v
YauuUas TRANSVERSE 64 1434 50.8 0.026 0.20
Vsgmudiasii
VERTICAL 73 2.286 50.8 0.025 0.20 2327
25633/14505
LONGITUDINAL 30 1.726 377 0.044 0.20
Wisuifisuiudwnsgu - 4 - v
AUNBLAR : Y UsgnienszvsamSnennssssuefuazandey 13ee fvunuasgiu

muquisﬁuL?ﬂEJaLLazmm%’uasLﬁaumﬂmw‘hmﬁaaﬁu Ffuilusieion
YU 1 122 Aol 125 ¢ astufl 29 Sumew 2548

N/A el Frequency < 1 Hz, Velocity < 0.130 mm/sec uag
Displacement < 0 mm

naszinmiles 16.23 u.

24 @:umwﬁ']ﬁqﬁu

Mndoyananisiamunsreaougmnimiiiafu lufud 5 nuatwus 2566
F1uru 2 anil Wun vsnaeyumiond wazaseuans (Gruthiv) uaglutuil 26
wawnAY 2566 S1uau 3 aanil Iiun vinaeyumileain asevans (huthav)
wazusUadnazneu wuin nan1slesiziilidteglunaeininsgiuniudsznie
ANZNTIUNITAIINEDULIING atufl 8 (w.a. 2537) sanauanalunsssuiydh
AnasLLALINYIANANAIIAGBILAA WA, 2535 Fo9 fuALIATEIuAMA I
Tuunasinfanu fuflusvianmune du 111 aeuil 16 1 aviuil 24 quaius
2537 (Uszuandl 3) aa;UﬁamiNﬁ 1-5 uazANadl 1-6

A15191 1-5 nan1TAeTziaan i fudedidluiui 5 nuanius 2566

dvil sy ks Aamagu’ m.?w"iwm

el e Aunasgu
pH @ 25°C . 81 | 68 5090 4
Total Suspended Solid me/L <50 118 - -
Total Dissolved Solid mg/L 350 131 - -
Total Hardness me/L as CaCOs 180 61 - -
Turbidity NTU 16 14 - -
Sulfate me/L 140 12 - -
Iron me/L <0.01 | 027 - -
Arsenic m/L <001 | <001 Taiifi 0.01 4
Cadmium me/L <0.002 | <0.002 | aivfiu 0.005/0.05* 4
Lead me/L <001 | <001 Taitfiu 0.05 4
Manganese me/l <0025 | <0.025 Taiifu 1.0 v

A1519f1 1-6 man1TeT iR iudieddluTuil 26 nqunnau 2566

wam3iezik Wisuiouy
Al Liet] Annasgu’ e
St1 | st2 | st3

pH@ 25°C 80 | 71 | 80 50-9.0 v
Total Suspended Solid mg/L <50 147 | <50 - -
Total Dissolved Solid me/L 314 14 304 - -
Total Hardness mg/L as CaCO; 216 100 256 - -
Turbidity NTU 11 10 | 32 - -
Sulfate me/L 152 16 133 - -
Iron my/L <001 | 027 <001 - -
Arsenic me/L <001 | <001 | <0.01 Taitfiu 0.01 v
Cadmium mg/L <0.002 | <0.002 [<0.002 | laitfiu 0.005/0.05% v
Lead my/L <001 | <001 | <001 Tsiifiu 0.05 v
Manganese mg/L <0.025 | <0.025 [<0.025 Taidu 1.0 v
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mm‘luwizswﬁzyzy“‘ﬁdaLa‘%ml,azi"ﬂm@mmwﬁqLmé’auLwiqmﬁ w.a. 2535 Fo1 faun
mmsgwﬂmmwugﬂuwéqﬁwﬁaﬁu Afulus1vAa9yune Lau 111 noufl 16 ¢ as
Fuil 20 nunius 2537 (WUspamdl 3)

* fﬂﬁﬁmmnixﬁwﬂugﬂwm CaCO; Wosndn 100 Fadnsumedns AMIATEIUYIIAY
0.005 wazthiffiaunsedrdluguues Caco, wnnd 100 fiadnsusiedns Anunmsgiu
winitu 0.05
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FoulvmnInisuasgniesmundndzinig
3. ddumsitugituillasimsegusaidedaonmssnwanmauusnuiliing
vhinfles Ugniasuuasquasulsluiuilassnsliiinsesaivinitd
4. Usussdwhuuiulasseuiiuilassstiianuudause uasdgnduliuudy
vhuviu itetlstunstamsvesiinu
5. USuddumeruduinmeluiiuiilassnsliogluanimiiiogiaue
6. UfuRmnuasnislunisaanansznuiunsianszaeved uaveesain
Aunssunsvudauslasnisdansuhmudunsudausednsashiaue
7. luduanudasndy 9131eundl wazanimwindenlunisieu lidnng
TawnIsugunsaifestudunsediuyaaaliiuminnuldald finsesa
guamlifundnaududszdmnd wasiinsdanIougunsaldgunetvia
sy wieuitniduuasfosguiiazeraliodnadiome
8. milasnisléfinsatuayuanssuasisaudsslovivesurusgisoiiios
ileidumsasamnudiusiiatuusssulugurddndides

2. asUnan1sAAMMAATIRFRUAMNWEILINToY
2.1 AUNWRINA

1nnsasvinnuamenidlug UuTinard uazesauiuasesin (TSP) uay
U3 uavessawnadnnd 10 luasau (PM-10) $1uau 4 aanil 1dun Sy
(Fruiiewile) thuriu Erufielé) Tsudausndage waslsadouthiviiven sewing
Fuil 13-16 funan 2566 wud1 wamseTTRdiA1eglunusiAsEIUANNYsENA
ANYNTIIMSAINGOUWA R aTUT 24 (. 2547) Fes fvumnATgIUAMNIN
amaluusssnialaeialy UssmalussAaaiyiuns du 121 aeuiiay 104 9
Uszme o Fuil 9 ey wa. 2507 Ao USnas|uazeoauiuaseas (TSP) fien
iy 0.330 fladnSudegnuiaiuns uasUSnaruazesswnadinid 10 luasey
(PV-10) SiAnlaitfiy 0.120 fadnSusiagauneriiuns agUiamsnsaainfmsed 1-1

a 1Y o
f1319 1-1 Naﬂ’]ib’li'ﬁ]'flWF]iuﬂ']‘w@’]ﬂ’]Fﬂuuiiﬂ’]ﬂ’]ﬂiﬂ&lﬂ'ﬂﬂ

2.3 szauLdes

L. naN13A5393A (mg/m?) mﬂmsm'ga‘?ﬂim"m,?maﬁa 24 Tl (Leq 24 hrs) uaesEAudngeEn (L
AaTUATIIN Tsp? ov10” Fruau 4 aandl liun iy Gndiemie) Trudidu Gl lsaudausndsgs
- uaglsaSeutfuiivetns sewinelufl 13-16 fuiau 2566 wud wamsnvindaied
Uiy (nutinivie) 0043 0.020 TunausiuasgumuUsEnARMENITUNSEWINRDLWAIR aUUufl 15 (w.e. 2540)
Truthiu (@udield) 0.045 0.020 Foe Mvunmspusyaudedaeiall Ae seiudeaade 24 9l (Leq 24 hrs) didn
La - v o S s -
IﬁaLLmLLim?ﬁqa 0,079 0.038 Tifiu 70.0 wIua (:a) UAETYAUIAEIGEAR (L) Talifiu 115.0 wdwa (o) asuna
— mnyinfmeed 1-3
Tsadgumhauiiveay 0.040 0.018
. A19°97 1-3 namsnsavinsziudedaevialy
Awnsgu’? 0.330 0.120
Wisuiisuiuananasgu v v W . nan13n3293a [dB (A)]
o . praS—— anniinsaadn
e : P enuAgegaluningnia 3 Juselies Leq 24 hrs.” Lo
2 Ysznienniznssunsiewandenuiand atudl 24 (wa. 2547) i5eq fviua v To b - a
wmsguaunmenAluusseInAlaeTluyssndluvRaaun Unahi (nunidue) 583 893
121 moufivy 104 ¢ Usznel o Tuil 9 Gonau e, 2547 Srudhau (Fudiels) 534 96.7
v e agluinasiinasgu x vaneda lloglunasiinnsgiu =
TsumauInasgs 56.5 83.5
. = 7
22 AMAYIMUUE TsaSsuhiufingnng 56.7 85.3
nMsnsvinamuiivsausnalsdidfuvedasinig Suaw 3 aandl ldun Awnsgu? 70.0 115.0
Ul Ushiamzunsedeuunn uasuinaemenuddes luiuil 14 funew 2566 T — v v

nud wansesIvinfieneglunasiinnsgnsussnansenyivemans imelulad
wardawnden eanmua e 55 uwimseswdalRduatunazinyinuam
Awndeuuiand we. 2535 Fos AvuasasgiumuamsUaosiuazossnlsils]
un gosiiu UssmalusigRaamgune i@y 114 aoufl 6 9 acfuil 21 unsiew 2560
agUnan T Tadineneit 1-2

15199 1-2 wanssaeinAAuTiuLEs

ANTIVIN wan15n3733n (Sovaz)
U3k 2.40
UIunzuNTIFnTLA 1.90
U uaLdes 250

Awnsgu” 20
wWisuidisuiuAmnsgu v

e : P Uszniansensasingeans waluladuazdwnden senniuaruluiins 55
whnsgsudygAduaiunarsnuaunmAwindenuvisnd we. 2535 1504

AmuamnasgumuRnsUdesuavens 9nlsdlsl ua deefiu Ussmelusvfiann
WU LaN 114 ewdl 6 9 aviuil 21 unau 2540
v e agluinasisnasgu

x vanefis Lioglunasinnsgiu

e : ¥ senurgsanlunisnain 3 fuseidas
? YszmAnaignssunsaauandenuiand aduil 15 (na. 2560) Bea Amunsnasgiu
seiudedagialy
v wnefis egluinasiumsgiu

x e Lieglunmusiinasgiu

2.4 Apuduaziiiou

AnnsantemANduaziieuvazsaidantmilos 31w 2 @anil laua
Trunfvu wazveunUasusyyulngi 25633/14505 Tutudl 14 Jurau 2566
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wazAWINABY 1593 AMUUANIATTIUAIUANTEAUIEBILaYANEUEITIouRINNNS
° a a da a ' o o & o
ywmdleafiu Afuilusivfaniuny) w122 aeuil 125 9 aaiuil 29 Suinau

a o a

2548 LaARIT1UaLLduARINNT1eN 1-4




LBﬂﬁ’]'ﬁLL‘L!‘U]' O

HARSIVFUNINWUNIY



1509 : ayUmamsasiguniwiszdiil 2565

A o @ [

a ¢ o
38U : UTEHN WHAIUNT 31DA

FAMUUVINAIY : T1BNURANITATIVGUNIN T 2565

a o o o

A A I ° Y Y % Yo o ' A o oA
ANUN UIEN NNANUNT 31NN Ulﬂuﬂﬂﬂ’)'ﬂﬂh’ﬂﬁi%iﬂIi\ﬁ/\lEJ']’U']'C’I?Z(SUL’J“]W]TJ%ﬁjﬂlﬂ']WiﬁﬂUWHﬂﬂuﬂlﬁN‘Vﬂu WIUN 26

Y
Fumnaw 2565 MelsaneIIaguNY YeudIwanmsasIvgUN NG Iazidenae l1il

y HaN1IN3ID
. 11339
Maun FEUNINTID @ Un@ AnlnA Aailng

(319) (318) (%) (319) (%)
1 |a3793519mena 11 Taeunng (Physical Examination) 148 44 29.73 104 70.27
2 |1enwséNnI19enITUVATADA (Chest X-Ray Digital) 155 154 99.35 1 0.65
3 miafammmﬁuymiﬂmuﬁmﬁaﬂ (Complete Blood Count) 154 142 92.21 12 7.79
4 mnﬂﬁﬁnmu‘umuﬁﬁ (Urine Examination) 151 127 84.11 24 15.89
5 maﬂizﬁuﬁmmimﬁaﬂ (Fasting Blood Sugar) 154 123 79.87 31 20.13
6 |asramshauvedda (Blood Urea Nitrogen) 154 152 98.70 2 1.30
7 [as2amshauvesa (Creatinine) 154 145 94.16 9 5.84
8 |n37v3zAuNIAgEA-13AtMN (Uric acid) 154 122 79.22 32 20.78
9 [asrvmszanluiiulu@en (Cholesterol) 154 98 63.64 56 36.36
10 [asramsganlviulu@eon (Triglyceride) 154 138 89.61 16 10.39
11 |as2amsgaulviiulu@on #iiad (HDL-Cholesterol) 154 146 94.81 8 5.19
12 [asramsgauluiulwaena stialid (LDL-Cholesterol) 154 109 70.78 45 29.22
13 [@529mMIMIUU0IAU (SGOT,SGPT) 154 141 91.56 13 8.44
14 [9579M7159M9Uv099 D (Alkaline Phosphatase) 154 154 100.00 0 0.00
15 |@379au3500 M1/ea (Lung Function Test) 116 101 87.07 15 12.93
16  |as19aussoninms 1aou (Audiogram Test) 77 64 83.12 13 16.88
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Do 4 11332
a1auh 1811575 oA n@ Anln@ Anln@
(318) (91¢) (%) (91¢) (%)
17 mwamimwmmauﬁu (Occupation Vision) 87 10 11.49 77 88.51
18 |as193aeemadsszuunauimes (Vision Test) 68 6 8.82 62 91.18
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Jun 26 FuUNAN 2565

' o 4 . 2 g
as19519mena 1 Tasunnd (Physical Examination)

rd aa o o
NWIINTINONTEUUAINDA (Chest X—Ray Digital)

Snuau | weddua
dasonanua 148 100%
na 44 29.73
nana 104 70.27

Una

W #dadna

wuay | wesdua
fnsaenanun 155 100%
@ 154 99.35
Wana 1 0.65
\
1na B Aadnd

4 <
A399MANNANY Al veUTA@EDA (Complete Blood Count)

4
astfaa UVl (Urine Examination)

Snuau | wesdua
dasonanua 154 100%
na 142 9221
nalna 12 7.79

-

Una W #dadna

wuay | wesdua
fasaenanun 151 100%
@ 127 84.11
Wana 24 15.89
«
1Ind B Aadnd
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Jun 26 FuUNAN 2565

Pl
A5295¥AUA1a lufen (Fasting Blood Sugar)

A529MITNuvedla (Blood Urea Nitrogen)

Snuau | weddua
dasonanua 154 100%
na 123 79.87
nana 31 20.13
a0
W #dadna

wuay | wesdua
fnsaenanun 154 100%
@ 152 98.70
Halna 2 1.30
\
B Aadnd

A379M MUY 1 (Creatinine)

v a -4 . .
A3293EAVNIAYIA-15ANN (Uric acid)

Snuau | wesdua
dasonanua 154 100%
na 145 94.16
nalna 9 5.84

‘!

W #dadna

wuay | wesdua
fasaenanun 154 100%
@ 122 79.22
Halna 32 20.78
B Aadnd
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as19m13za lviiulu@ea (Cholesterol)

as19113ea v lwaen (Triglyceride)

Snuau | weddua
dasonanua 154 100%
na 98 63.64
nana 56 36.36

W #dadna

wuay | wesdua
fnsaenanun 154 100%
@ 138 89.61
Wana 16 10.39
‘
B Aadnd

asramszan lviiului@ea ¥iad (HDL-Cholesterol)

asramszau lvaiuluaen e lud (LDL-Cholesterol)

Snuau | wesdua
dasonanua 154 100%
na 146 94.81
nalna 8 5.19

il |

N

W #dadna

wuay | wesdua
fasaenanun 154 100%
@ 109 70.78
Wana 45 29.22
B Aadnd
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AN IMNUVDIAY (SGOT,SGPT)

A5I9NTNINIUVDIA (Alkaline Phosphatase)

Snuau | weddua
dasonanua 154 100%
na 141 91.56
nana 13 8.44
Una W #dadna

wuay | wesdua
fnsaenanun 154 100%
@ 154 100.00
Halna 0 0.00
B Aadnd

A379e43500 M1/9A (Lung Function Test)

ATIAUTTONINMS IAOYU (Audiogram Test)

Snuau | wesdua
dasonanua 116 100%
na 101 87.07
nalna 15 12.93

wuay | wesdua
fasaenanun 77 100%
@ 64 83.12
Halna 13 16.88

-

Una W #dadna

xS

B Aadnd
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< . 0 o
ATIVANTININNITUBUHU (Occupation Vision)

v a J ..
m”m'mmamﬁ’wizunﬂaummaﬁ (Vision Test)

Snuau | weddua
Ansaanua 87 100%
na 10 11.49
Aalna 77 88.51

wuay | wesdua
Ansaenanun 68 100%
@ 6 8.82
Wana 62 91.18

W #dadna
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uBUn Tud 1ISUSITeSo AoUBaaUN T
MINE ENGINEERING CONSULTANT CO..LTD.

ANALYSIS REPORT

Data Provided by Customer
Customer Name : U3¥w &ustiug 91fia Tassnmviioansiianauns Usemulng 30788/16125

Address : il 6 fuatseay Swneiles Fminen Custorner Code  : M660195
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 1-4 November 2023
Sample Type - ;meluusTenaalu (Ambient) Sampling Method : High Volume Air Sampler
Station ; ﬁ"luﬁ'lﬁu (Fuiiawuila) (UTM 47Q 540300 E, 1870669 N.) Report No. : M660195-04
Data Provided by Laboratory
Laboratory Code No. : M660195/1 Received Date  : 6 November 2023
Analytical Date : 6-16 November 2023 Report Date : 16 November 2023
Madel of Equipment : TISH Model of Traceability : TE-5025A/2262
Certified Date : 5 Decermnber 2022 Expiration Date ; 5 December 2023
Result Standard !
Parameter Sampling Date Analytical Method 2 3
(mg/m’) {mg/m”)
| 1211/2023 | USEPAGO CFRSO, AppendiB | 0043
Totat Suspended Particulate (TSP) | 2-3/11/2023 |  US.EPA 40 CFR 50, Appendix B 0.045 _ 0.330
3-4/11/2023 US.EPA 40 CFR 50, Appendix B 0.037
i 1-2/11/2023 US.EPA 49‘CFF5 50, _@@pdi}c J 0.018
Particulate Matter (PM-10) 2-3/11/2023 US.EPA 40 CFR.SO, Appendix J 0.020 0.120
- 3-4/11/2023 US.EPA 40 CFR 50, Appendix J 0.012

Note: P Wssmimmmsnssunmisiuandesnvieod atud 24 nst. 2507) dos Swumrmsgwnunmemalusssnalaeialy
Uszmelusiwfisampunen s 121 seufiens 104 < Usemet o Sufl 9 Soman wa. 2547
Total Suspended Particulate (TSP) : {luarassutIvanys e 24 Falu
Particulate Matter (PM-10) : duassassuiadinnd 10 luasau i 24

Reviewed signatory Approved signatory

Reported results refer to submitted sample(s) only. 1/4
Do not copy partial of this analysis report without official approval.
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  : U58w 8usiiud 317im lassmsiioanswanauns Ysenulns 30788/16125

Address ;i 6 shuateusyau Sneifies Samiamn Customer Code  : M660195
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 1-4 November 2023
Sample Type : mluusssnmaialy (Ambient) Sampling Method : High Volume Air Sampler
Station :duthiu uReld) (UTM 47Q 560621 E, 1869550 N.)  Report No. : M660195-04
Data Provided by Laboratory
Laboratory Code No. : M660195/2 Received Date  : 6 November 2023
Analytical Date : 6-16 November 2023 Report Date : 16 November 2023
Model of Equipment : TISH Model of Traceability : TE-5025A/2262
Certified Date : 5 Decermnber 2022 Expiration Date : 5 December 2023
) Result Standard ¥
Parameter Sampling Date Analytical Method
s {mg/m?) {mg/m?)
............ L2028 el US.EPA BOCFRISO, AppendiBa Il 0022
Total Suspended Particulate (TSP) 2:3/11/2023 US.EPA 40 CFR 50, AppendixB | 0027 | 0330
3-4/11/2023 US.EPA 40 CFR 50, Appendix B 0.030
............. L0 O CPR 50, Agpendixd Ih 0012,
Particulate Matter (PM-10) 23/ 11/2023 US.EPA 40 CFR 50, Appendix S | 0011 0.120
3-4/11/2023 US.EPA 40 CFR 50, Appendix J 0.011

Note: » ssmmraisnssumsauwndenuind alufl 24 (wa. 2547) Bas dmumnwsgrugasmmemiluussormlaeiily
Ussmelusnafisangune @y 121 asudive 104 1 ssana o) Juil 9 dmneu . 2547
Total Suspended Particulate (TSP) : duaveniuaruanesiu \aity 24 47
Particulate Matter (PM-10) : Quazsssmunainnii 10 Tuatou wade 24 d4lus

Reviewed signatory Approved signatory
1
Reported results refer to submitted sampie(s) only. 2/4

Do not copy partial of this analysis report without official approvat.
MEC-FM-05 Rev,06 03-04-2560
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MINE ENGINEERING CONSULTANT CO..LTD.

ANALYSIS REPORT

Data Provided by Customer
Customer Name  : U39 duatiud 91 Tassmawiissusivadauns Ysemulng 30788/16125

Address LWl 6 Muatalszau Snaedies Fwdamn Customer Code  : M660195
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 1-4 November 2023
Sample Type - g mAElLUTsEIMAWITY (Ambient) Sampling Method : High Volurme Air Sampler
Station : Tssusiaudnege (UTM 47Q 539204 E, 1870118 N.) Report No. : M660195-04
Data Provided by Laboratory
Laboratory Code No. : M660195/3 Received Date  : 6 November 2023
Analytical Date : 6-16 November 2023 Report Date : 16 Novernber 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 Result Standard ¥
{mg/m?) {mg/m°)
1-2/11/2023 US.EPA 40 CFR 50, Appendix B 0065
Total Suspended Paricdate (SP) | 2/11/2023 | USEPAdo rRs0,Appentine | 0ges | 0290
........... i Y .50, 2 —
1-2/11/2023 US.EPA 40 CFR 50, Appendix J 0.028
Particulate Matter (PM-10) 2-3/11/2023 USEPA 40 CFR 50, Appendix ) | 0021 0.120
- 3-4/11/2023 US.EPA 40 CFR 50, Appeﬁdix J 0.023

Note: U Ussmmnqisnsminisiuindeuwientd aduil 24 (wa. 2547) Fas dnumnasgruasniwermaluussmmalagiialy
Ussmalusmiaampune 18y 121 asuivs 104 9 Usena o Tul 9 Fwneu wa, 2547
Total Suspended Particulate (TSP) : duazagiuviuaaesiv wia 24 alus
Particulate Matter (PM-10) : fuavessawimidandt 10 luaseu whe 24 4ol

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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MINE ENGINEERING CONSULTANT CO..LTD.

Data Provided by Customer

Custormer Name
Address
Sarnpling By
Sample Type
Station

: Tradoutushaufmenay
(UTM 47Q 540632 E, 1870540 N.)

Data Provided by Laboratory
Laboratory Code No. : M660195/9

ANALYSIS REPORT

: U3 Austiud die lassmawitiosnsiadau s Ussmudng 30788/16125
Wyt 6 dwatasrau dwnedlas Smiamn

: Sampling Team of Mine Engineering Consuttant Co., Ltd.
s anadnasfieviean (Wind Speed)

Customer Code
Sampling Date

: M660195
: 1-4 Novernber 2023

Sampling Method : Anemometer

Report No.

Received Date

: M660195

: 6 November 2023

Analytical Date : 6-16 November 2023 Report Date : 16 Novernher 2023
Result
Time 1-2 November 2023 2-3 November 2023 i 3-4 Novernber 2023
Mn(iss)eed Direction Mn&?’sp)eed Direction Wm&é;eed Direction

11.00-12.00 1.0 W N/A N/A 1.0 ENE
12.00-13.00 0.9 W N/A N/A 0.7 ENE
13.00-14.00 0.5 NNE 1.1 E 1.5 NE
14.00-15.00 0.5 NNE 1.0 E 1.7 NE
15.00-16.00 0.8 NNE 0.5 NE 1.7 NE
16.00-17.00 0.8 E 0.7 NE 0.6 ESE
17.00-18.00 1.1 E 0.7 NE 0.6 ESE
18.00-19.00 1.0 E N/A N/A 0.7 ESE
19.00-20.00 0.5 ENE 0.6 NE 0.5 WSW
20.00-21.0C 0.8 ENE 0.5 NE 0.5 WSW
21.00-22.00 1.0 ENE 1.5 NE 0.6 WSW
22.00-23.00 N/A N/A N/A N/A N/A N/A
23.00-00.00 N/A N/A N/A N/A N/A N/A
00.00-01.00 N/A N/A N/A N/A N/A N/A
01.00-02.00 N/A N/A N/A tNAA N/A N/A
02.00-03.00 N/A N/A N/A N/A N/A N/A
03.00-04.00 N/A N/A N/A N/A N/A N/A
04.00-05.00 N/A N/A N/A N/A, N/A N/A
05.00-06.00 N/A N/A N/A N/A, N/A N/A
06.00-07.00 N/A N/A N/A N/A N/A N/A
07.00-08.00 1.6 W N/A N/A N/A N/A
08.00-09.00 1.1 W N/A N/A N/A N/A
09.00-10.00 1.7 W NAA N/A N/A N/A
10.00-11.00 N/A N/A 0.5 ENE N/A N/A

Note: N/A vimedle augdeu {Calm) fldwdndh 0.4 m/s

Infer:  Aiemsaugulvgmnainde : ivesiusenidsumiie

anudandnlng fidnan 0.4 m/s
Reviewed signatory Approved signatory
Reported results refer to submitted sample(s) only. 1/2

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

ANALYSIS REPORT

Data Provided by Customer
Customer Name  : U3 8ustiud 918 Tassnswmiinausimadauns Ussvnulag 30788/16125

Address Wil 6 fhuatsvau Sunedles Sawiamn Customer Code  : M660195

Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 1-4 November 2023
Sample Type - amuiSaasiigniean (Wind Speed) Sarmpling Method : Anemometer
Station Tsafeuthuthaviinenaa Report No. : M660195

(UTM 47Q 540632 E, 1870540 N.}

Data Provided by Laboratory

Laboratory Code No. : M&660195/9 Received Date  : 6 November 2023
Analytical Date : 6-16 November 2023 Report Date : 16 November 2023
- - -

0T & FE RIOD:

Stant Dawe MGG - 1900
End Dats: 0411r202) - 1100

TOVALCOUNT | CALM WAHDE:

T2hrs 52.78%
AVT YANG SPEED:
0.42 e
CORF A NAE;
UDGELER:
WIND BPEED
) —
i ; ; P P
e tevarer T se0-63
i - : L] 2e0.50
] ree-sm
[ EYURY
Colng £2700
;snum PROJECT HO.;
Reviewed signatory Approved signatory
Reparted 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-(4-2566
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MINE ENGINEERING CONSULTANT CO.LTD.

ANALYSIS REPORT

Data Provided by Customer

Customner Name - USH Busiius 9100 Tessnsmiloausivanauns Usenudag 30788/16125

Address
Sampling By
Sample Type
Station

Data Provided by Laboratory

: il 6 duafilssau Sunadies Sawiaen

: Sampling Team of Mine Engineering Consultant Co., Ltd.

: AVNTiuREd (Opacity)
- TsdluRuredasams

Laboratory Code No. : M660195/5 — M660195/7

Customer Code  : M660195

Sampling Date  : 1 November 2023
Sampling Method : Smoke Opacity Meter
Report No. : M660195-04

Received Date

: 6 November 2023

Analytical Date : 6-16 November 2023 Report Date : 16 November 2023
Laboratory Area Systemn Qpacity { %) Average |Standard”
Code No. monitoring ControlDust | 1 [ 2 [ 3 |4 | 5|6 |7 |8]| 9 |10]| (%) (%)
- . 2ATURAGN/
M660195/5 uSthanaly Lz 1412011010 (20(20|00|00| 10| 1.0 110 20
awlsdih
unaegunss | emslinnqu/
M660195/6 s 2020 (10(10|10|00 (10|10 | 20|20 1.30 20
ARTUIA anlsin
o AUPARL/
M660195/7 | UsLIaIEwTY awsé ‘T.f"l‘ 1.0(10]18]20|10/00 |10 |00 |20 20 1.10 20

Note : "ssmansensidimendans mahdaduasfwandan senmuarulunen 55 wiawszseiydfduaiusasSnwanamdwaieuwisef
7] Py ' ) I | Y - | -
N6l 2535 1399 AvumuasgruaUALATUResfuazans 3 nlseli ua desdiu Ussnalusisfioatyunyl i 114 moud 6 4

asiudl 21 unsIPY 2540

Reviewed signatory

Approved signatory

Reported results refer to submitted sample(s} only.

Do not copy partial of this analysls report without official approval.
MEC-FM-45 Rev.06 02-00-2566
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MINE ENGINEERING CONSULTANT GO.LTD.

ANALYSIS REPORT

Data Provided by Customer
Custormer Name : UStw Ausiiud 990 Tassmawiiaswsivadayns Ysenulas 30788/16125

Address : il 6 dhuaiaussau Suneidies Samdamn Customer Code  : M660195
Sampling By : Sampling Tearmn of Mine Engineering Consultant Co., Ltd. Sampling Date  : 1-4 November 2023
Sample Type  : judiuldes {Sound Level) Sampling Method : Sound Level Meter
Station s Umnidu huirmile) (UTM 47Q 560300 E, 1870669 N.) Report No. : M660195-04
Data Provided by Laboratory
Laboratory Code No. : M660195/10 Received Date  : 6 November 2023
Analytical Date : 6-16 November 2023 Report Date : 16 November 2023
Model of Equipment ; Scarlet Tech/ST-120 Model of Traceability : ST120C0669E
Reference of level (dB{A)): 94.0 dB/114.0 dB Calibrated Date : 7 July 2023
Measurement of Reading (dB(A)) : 93.96 dB/114.00 dB Certificate No : 20230323J139
Equivalent Sound Pressure Level (dB(A))
Time 1-2 November 2023 2-3 November 2023 3-4 November 2023
Leq 24 hrs. Lmax Leg 24 hrs. Lmax Leg 24 hrs. Lmax
12.00-13.00 59.0 92.7 54.0 757 55.9 75.6
13.00-14.00 55.0 75.2 534 727 53.8 72.2
14.00-15.00 513 68.9 52.5 72.9 53.2 727
15.00-16.00 55.9 75.1 51.9 69.0 52.9 70.3
16.00-17.00 517 68.8 519 68.7 60.6 84.5
17.00-18.00 62.3 84.7 61,2 86.0 537 729
18.00-19.00 53.1 62.6 529 58.9 54.4 83.0
19.00-20.00 573 84.2 520 64.0 51.3 66.1
20.00-21.00 54.1 75.8 52.1 56.2 60.6 83.7
21.00-22.¢0 55.4 78.6 56.1 84.5 72.6 80.1
22.00-23.00 51.5 58.2 531 56.8 60.3 81.5
23.00-00.00 52.3 55.7 534 57.3 59.7 774
00.00-01.00 53.7 58.7 51.2 57.9 517 64.5
01.00-02.00 53.4 59.9 51.6 69.1 49.8 59.5
02.00-03.00 518 56.5 61.6 86.4 63.5 88.3
03.00-04.00 62.0 89.3 57.2 §7.0 52.0 567
04.00-05.00 51.9 65.6 57.0 90.7 56.8 83.9
05.00-06.00 58.3 83.3 54.1 80.4 54.6 73.9
06.00-07.00 52.7 73.2 53.6 70.6 62.6 727
{7.00-08.00 55.2 85.7 54,7 79.4 54.5 73.6
08.00-05.00 51.9 779 57.8 80.3 54.9 724
09.00-10.00 62.4 86.5 57.3 g5.1 54.7 83.7
10.00-11.00 53.2 78.0 55.9 7d.1 58.9 82.3
11.00-12.00 539 72.4 54.0 703 55.0 75.7
Average 24 hrs. 56.7 - 55.7 - 61.2 -
Maximum = 92.7 - 90.7 - 88.3
Standard” 70.0 115.0 70.0 115.0 70.0 115.0

Note: D UssmAmmznssunsduaindauumand avud 15 ons. 2560) (Foe dwumnasgusedudedaeialy

Reviewed signatory Approved signatory

Reported results refer to submitted sample(s) only. 1/4
Do not copy partiat of this analysis report without official approval
MEC-FM-45 Rev,06 03-06-2566
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MINE ENGINEERING CONSULTANT CO.LTD.

ANALYSIS REPORT

Data Provided by Customer

Customer Name  : UStm Fusiiud $10m Tasennsmilowsmladauis Usewudng 30788716125

Address - mjfl 6 muatwszau Snneles Jawdaen

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

Station . Shuiiau @huReld) (UTM 47Q 500621 E, 1869550 NJ)

Data Provided by Laboratory

Laboratory Code No. : M660195/11

Analytical Date : 6-16 November 2023

Customer Code  : M660195

Sampling Date  : 1-4 November 2023
Sampling Method : Sound Level Meter
Report No. : M660195-04

Received Date  : 6 Novermnber 2023
Report Date : 16 November 2023

Model of Equipment : Scarlet Tech/ST-120
Reference of level (dB(A)): 94.0 dB/114.0 dB
Measurement of Reading (dB(A}) : 93.96 dB/114.00 dB

Model of Traceability : ST120C066%9E
Calibrated Date : 7 July 2023
Certificate No : 20230323J139

Equivalent Sound Pressure Level (dB(A))
Time 1-2 November 2023 2-3 November 2023 3-4 November 2023
Leq 24 hrs. Lmax Leqg 24 hrs. Lmnax Leq 24 hrs. Lmax
10.00-11.00 532 83.7 54.3 787 49.0 73.2
11.00-12.00 52.6 36.4 511 71.6 50.6 75.9
12.00-13.00 64.3 93.5 67.2 82.3 52.2 787
13.00-14.00 70.0 95.7 61.5 84.0 48.5 72.1
14.00-15.00 62.6 85.7 52.4 779 48.7 70.4
15.00-16.00 57.9 88.2 57.4 85.1 55.8 84.7
16.00-17.00 52.7 80.5 57.9 39.8 53.4 79.5
17.00-18.00 62.4 86.2 51.0 78.9 57.1 79.4
18.00-19.00 59.5 83.0 5d4.5 78.9 56.0 8.4
19.00-20.00 54.9 75.7 53.0 70.9 55.3 78.2
20.00-21.00 54.8 76.4 54.0 73.7 55.1 80.0
21.00-22.00 55.2 80.5 54.0 771.5 54.0 76.5
22.00-23.00 53.2 58.8 54.5 783 52.9 553
23.00-00.00 51.5 55.5 53.% 63.3 53.9 517
00.00-01.50 52.3 70.7 53.2 56.5 57.3 61.0
01.00-02.00 51.4 £8.2 53.6 58.2 54.6 58.6
02.,00-03.00 519 55.5 54.4 729 54.0 58.1
03.00-04.00 51.3 53.7 54.8 71.0 53.0 58.9
04.00-05.00 51.8 66.7 57.2 780 50.4 76.7
05.00-06.00 52.5 81.7 57.9 82.0 50.8 71.4
06.00-07.00 55.5 81.7 59.3 78.7 58.0 83.9
07.00-08.00 51.7 79.2 58.8 37.1 54.2 80.5
08.00-09.00 528 76.2 55.3 77.2 50.8 84.0
09.00-10.00 62.0 71.5 52.7 81.8 55.7 73.3
Average 24 brs. 59.8 - 51.7 - 54.2 -
Maximum - 95,7 - 9.8 - 84.7
Standard” 70.0 1150 70.0 115.0 70.0 115.0

y » ' PR | = '3 or o
Note: ¥ UszmAnaiznssunsdaindonuviend aduil 15 (na. 2500) Fes dwmmumsguseAudsdaeiily

Reviewed signatory

Reported results refer to submitted sampte(s) only.

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

MEC-FM-35 Rev.06 03-04-2566

Approved signatory
2/4
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MINE ENGINEERING CONSULTANT CO.LTD.

ANALYSIS REPORT

Data Provided by Customer

Customer Name : uStm Bustiud 9190 Tassmawdlasusiadandni Ussmiutes 30788/16125
Address s vl 6 Auadidsrau dunaudios Swipmn

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

Station : Tsausausndiage (UTM 47Q 539204 £, 1870118 N.)

Data Provided by Laboratory

Laboratory Code No. : M660195/12
Analytical Date : 6-16 Novernber 2023

Model of Equipment : Scarlet Tech/ST-120
Reference of level {dB(A)): 94.0 dB/114.0 dB
Measurement of Reading (dB(A)) : 93.96 dB/114.00 dB

Customer Code  : M660195

Sampling Date  : 1-4 November 2023
Sampling Method : Sound Level Meter
Report No. : M660195-04

Received Date  : 6 November 2023
Report Date : 16 Novemnber 2023

Model of Traceability : ST120C0669E
Calibrated Date : 7 Juty 2023
Certificate No : 20230323)139

Equivalent Sound Pressure Level (dB(A))
Time 1-2 November 2023 2-3 November 2023 3-4 November 2023
Leq 24 hrs. Lmax Leq 24 hrs, Lmax Leqg 24 hrs. Lmax
14.00-15.00 57.3 90.2 58.0 717 56.7 71.5
15.00-16.00 55.9 65.6 58.3 33.9 57.1 68.3
16.00-17.00 57.2 725 57.3 67.1 57.3 74.4
17.00-18.00 57.8 69.0 57.0 68.4 59.3 §3.5
18.00-19.00 59.4 82.4 56.5 67.0 58.1 67.3
19.00-20.00 57.3 69.4 56.2 76.0 56.6 715
20.00-21.00 57.1 69.7 56.1 66.2 56.4 66.4
21,00-22.00 580 77.8 55.6 67.2 56.3 68.2
22.00-23.00 55.6 70.5 55.0 64.3 54.8 64.1
23.00-00.00 55.6 72.1 55.2 63.4 54.8 70.3
00.00-01.00 54.9 61.6 557 65.7 54.6 66.6
01.00-02.00 55.7 63.0 55.4 65.9 54.7 66,8
02.00-03.00 56.7 62.4 55.4 62.4 54.6 76.4
03.00-04.00 55.9 64.5 55.8 65.2 55.0 63.8
04.00-05.00 56.0 63.4 55.8 70.1 55.7 66.0
05.00-06.00 56.7 70.5 56.8 68.6 57.1 68.6
06.00-07.00 57.4 66.7 56.4 70.8 57.2 67.9
07.00-08.00 57.3 69.7 56.6 67.8 57.5 728
08.00-09.00 56.8 66.6 531 68.8 55.5 727
09.00-10.00 57.7 78.9 54.6 80.0 54.0 80.4
10.00-11.00 57.2 6.6 56.5 74.9 58.7 87.1
11.00-12.00 56.7 64.5 56.5 67.6 56.9 67.3
12.00-13.00 63.8 74.5 56.5 72.2 57.3 72.0
13.00-14.00 57.2 66.9 56.5 67.6 574 75.8
Average 24 hrs. 57.6 - 56.2 - 56.6 ~
Maximum - 90.2 - 83.9 - 87.1
Standard” 70.0 115.0 70.0 115.0 70.0 115.0

Note : U UssmAeuenssunmsfuasouusyn® atui

Reviewed signatory

as ot

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

MEC-FM-45 Rev.06 02-04-2566
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MINE ENGINEERING CONSULTANT CO.LTD.

ANALYSIS REPORT

Data Provided by Customer
Customer Name  : U5 dustiud 9100 lasamamilowsiadauas Ussmudns 30788716125

Address . 1&:9:‘7'1 6 suatalseau sunaiios Fariaann Customer Code  : M660195

Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 1-4 November 2023
Sarmple Type : 5gAUFEs (Sound Level) Sampling Methed : Sound Level Meter
Station - TsaZeuthubduiinenas Report No. : M660195-04

(UTM 47Q 540632 E, 1870540 N.)

Data Provided by Laboratory

Laboratory Code No. : M660195/13 Received Date  : 6 November 2023
Analytical Date ' 6-16 November 2023 Report Date : 16 November 2023
Modet of Equipment : Scarlet Tech/ST-120 Model of Traceability : ST120C0669E
Reference of level (dB(A)): 94.0 dB/114.0 dB Calibrated Date : 7 July 2023
Measurement of Reading (dB(A)) : 93.95 dB/114.00 dB Certificate No : 20230323)139
Equivalent Sound Pressure Level (dB(A))
Time 1-2 Novemnber 2023 2-3 November 2023 3-4 November 2023
Leq 24 hrs. Lmax Leq 24 hrs. Lmax Leg 24 bhrs. Lrmax
11.00-12.00 59.6 91 60.3 82.2 62.4 Bo.7
12.00-13.00 59.6 71.6 59.2 77.1 61.8 85.2
13.00-14.00 59.9 82.4 59.5 T2.7 64.2 92.5
14.00-15.00 59.9 757 59.8 755 59.9 77.4
15.00-16.0C 59.9 79.9 58.7 80.6 60.2 75.1
16.00-17.00 59.3 771.5 60.9 84.7 61.2 84.9
17.00-18.00 59.2 8.7 59.0 9.7 63.1 90.5
18.00-19.00 56.9 723 57.6 74.9 60.7 84.6
19.00-20.0C 57.3 80.2 57.8 82.8 58.9 78.9
20.00-21.00 58.5 85.5 56.3 72.0 56.9 7.0
21.00-22.00 56.9 75.0 58.9 88.1 62.0 771.3
22.00-23.00 55.7 74.6 554 7.7 715 86.9
23.00-00.00 55.5 76.0 55.3 74.8 60.0 81.0
00.00-01.00 55.2 73.7 55.1 735 60.8 84.4
01.00-02.00 54.9 4.7 56.5 89.7 57.2 720
02.00-03.00 54.5 68.7 54.9 70.3 56.5 1.7
03.00-04.00 55.0 69.8 55.6 76.2 56.6 714
04.00-05.00 57.1 754 56.5 79.1 58.0 79.8
05.00-06.00 59.4 78.8 57.7 718 58.5 76.3
06.00-07.00 56.5 79.0 60.4 74.7 63.2 79.4
07.08-08.00 61.1 75.8 60.4 83.0 63.6 77.5
08.00-09.00 72.5 103.9 60.0 80.0 62.4 82.0
05.00-10.00 73.1 102.1 59.3 738 62.0 89.2
10.00-11.00 60.4 74.8 60.5 83.0 614 86.0
Average 24 hrs. 63.5 - 58.6 - 62.6 -
Maximum - 103.9 - 89.7 - 92.5
Standard” T0.0 115.0 70.0 115.0 70.0 1150

Note: ¥ UssmAnmenssumsionindouwionid aduil 15 (na. 250eenguunnnsgussiudsdnealy

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.
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MINE ENGINEERING CONSULTANT CO..LTD.

ANALYSIS REPORT

Data Provided by Customer
Custormer Name  : U3 Austiud $7da Tassmamiiousivasnayis Ussmudng 30788716125

Address : wy:ﬁ 6 fuatissau suneudios Jawmiaann Customer Code  : M660195
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 1-4 November 2023
Sample Type - Auduazifiay (Vibration) Sampling Method : Vibration Recorder
Staticn : 13'11413'1% (UTM 47Q 540621 E, 1869550 N.) Report No. : M660195-04
Data Provided by Laboratory
Laboratory Code No. : M660195/14 Received Date  : 6 November 2023
Analytical Date : 6-16 Novermnber 2023 Report Date : 16 November 2023
Result
Parameter
TRANSVERSE VERTICAL LONGITUDINAL
Frequency (Hz) - - -

Peak Particle Velocity (mm/sec} - - -
Peak Displacement (mm) . . 2
Peak Sound Pressure Level ; pa.(l) -

Peak Particle Velocity (mm/sec) 4 - .
Peak Displacement (mm) - 5 -

w e . w < 3 LY ) - a 3 A
Note: ¥ UssnAnssviioningnisssumAuasdwinasy 13oe AMVURLTATETUATUANSEAULAEILGSATUAURARIUINAITNIRIZINY
= = ] = o ar
F\wuw'i'lﬁ‘l'vﬂi!mul.'l.lﬂm @M 122 Aoun 125 4 891U 29 duUAY 2548

N/A wnefia Frequency < 1 Hz, Velodity <0.130 mm/sec uae Displacement < 0 mm
' - [ - - - PR
Lfimssudawhiniies iisswrnidoamlveygnaihlivueey

Reviewed signatory Approved signatory

Reported results refer to submitted sample(s) only. 1/2
Do not copy partial of this analysis report without official approval.
MEC-FM-85 Rev.06 03-08-2566
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MINE ENGINEERING CONSULTANT CO..LTD.

ANALYSIS REPORT

Data Provided by Customer

Customer Name  : US%n Augtiudl 911n Tasean1siniloansiadauns Ussmulng 30788/16125

Address : myjft 6 Fuataszau dunedies Swiamn Customer Code
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date
Sample Type - auduasiiey (Vibration) Sampling Method :
Station : gaunlatssvnulingdi 25633/14505 Report No.

(UTM 47Q 540021 E, 1869687 N.)

Data Provided by Laboratory
Laboratory Code No. : M660195/15

Received Date

: M660195
: 1-4 November 2023

Vibration Recorder

: M660195-04

+ 6 November 2023

Analytical Date : 6-16 November 2023 Report Date : 16 November 2023
Parameter fesuit
TRANSVERSE VERTICAL LONGITUDINAL
Frequency (Hz) - - -
Peak Particle Velocity (mmy/sec) - = 2
Peak Displacement {mm) - - -
Peak Sound Pressure Level ; pa{Ll) -
Standard”

Peak Particle Velocity (mm/sec) - - -
Peak Displacement {(mm)} - - -

& = = El S ar o - 3 a A
Note : 0 ﬂisﬂqﬁﬂ‘ﬁaﬂij\’ﬂiWHﬂlniﬁssu'ﬁ"lﬂ%ﬂﬁ*ﬂnﬂﬁvﬂu 5138 ﬂ']Wﬂu"lﬁ‘iﬁ']uﬂ'}ﬂﬂu‘igﬂ'ULaENuﬂﬁﬁ’l']ﬂ‘ﬂuﬁgw]ﬂua"lﬂﬂqfﬂ"lL“uaiw
= o = ' = ae Y]
ﬂmﬂuiwnﬂ‘nuluﬂﬂ'] W@y 122 moun 125 3 a39uN 29 uRy 2548

N/A Wnefia Frequency < 1 Hz, Velodity <0.130 mm/sec uas Displacement < 0 mm
hifinsssdamiuniias iesmnidscantueygmihlimmeny

Reviewed signatory

Approved signatory

[ S e e A e e e e e e e R S e e L N B e s £ S S b e e e
Reported results refer to submitted sample(s) only.
Do not copy partial of this analysis raport without official approval.
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MINE ENGINEERING CONSULTANT CO..LTD.

ANALYSIS
REPORT

THAILAND

NSC-TISI-TIS 17025
Testing (0623

Data Provided by Customer

Customer Name  : U3t Busiud 917n Tasamsusdioswsivadauns Useniling 30788/16125

Address - myii 6 dnatassau Sunewdias Smdamn Customer Code  : M660195
Sampling By : Sampling Team of Mine Engineering Consuttant Co., Ltd. Sampling Date  : 15 August 2023
Sample Type ;W1 {(Water) Sampling Method : Grab Sampling
Station s dihfuuinaagavitoadt Report No. : M660195-03
(UTM 47Q 540058 E, 1869934 N.)
Data Provided by Laboratory
Laboratory Code No. : M660195/1 Received Date  : 16 August 2023
Sample Appearance : 1d fingneu lufindu Analytical Date  : 16-26 August 2023
Report Date : 26 August 2023
Parameters Units Analytical Methods ¥ Results Standard 2
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) <50 e
Total Dissolved Sclids me/L Dried at 180 °C {2540 C) 165 -
Total Hardness meg/L as CaC0; | EDTA Titsimetric Method (2340 C) 151 -
Turbidity* NTU Nephelometric Method (2130 B) 1.7 -
Sulfate® mg/L Turbidimetric Method (4500- 50,% E) 127.5 -
Digestion, Inductively Coupled Plasma
Total lron me/L 2eSSHON, ACLITHEY =oup <0.01 -
Method (3030 F, 3120 8)
. Digestion, Inductively Coupled Plasma Not more
Arsenic* me/L <0.01
Methad (3030 F, 3126 B) than 0.01
. Digestion, Inductively Coupled Plasma Not more
Cadmium® meg/L <0.002 3
Methad (3030 F, 3120 B) than 0.05
Digestion, Inductively Coupled Plasma Not more
Lead mg/L <0.01
Method (3030 F, 3120 B} than 0.05
Digestion, Inductively Coupled Plasma Not more
Manganese mg/L <0.10
Method (3030 F, 3120 B} than 1.0
Note: ! Standard Methods for the Examination of Water and Wastewater, 23" ed. APHA, AWWA, WEF, 2017.

2 U‘iﬁﬂ’lﬁﬁmuﬂﬁiﬂﬂ‘l‘iﬁiuﬂﬂﬂaﬂ wsisrni aduil 8 (1'1 A. 2537) aaﬂm'mm'm“Luw‘iS'S‘m}'ﬂgrgmmLa'iuuawsnmﬂmmwa{mﬁsﬁauumﬂﬁ
W.A.2535 1504 ﬁ'mummmﬁmﬁmmﬂuﬂvl.maau‘lmﬂu ﬂw:.tw"iu‘swn%muwnm ka1 111 Apud 16 1 aviuf 24 ﬂumwua 2537

(U‘iulﬂ‘ﬂ‘ﬂ 3)

3 umuﬂ'nun‘ivmqlusﬂmaq CaCOs \fiuni 100 dadnsunadng
’ *swmmnaauuaguamawmnﬁ%’umq ISO/IEC 17025 vanatfidmmadey

Reviewed signatory

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

MEC-Fit-45 Rev.06 03-04-2564
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MINE ENGINEERING CONSULTANT GO..LTD.

ANALYSIS
REPORT

THAILAND

NSC-TISI-TIS 17025
Testing 0623

Data Provided by Customer

Customer Name ; U5%¥W Susdud 911 laseniswilausianauns Ussmulng 30788/16125

Address :mi#t 6 duatnlssau Sunaifias Smiana Customer Code  : M660195
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Samgling Date @ 15 August 2023
Sample Type ;U1 (Water) Sampling Method : Grab Sampling
Station S UAUUInMasEraN (Ouhdv) Report No. : M660195-03
(UTM 47Q 540486 E, 1869806 N.}
Data Provided by Laboratory
Laboratory Code No. : M660185/2 Received Date  : 16 August 2023
Sample Appearance : la finznou Lifindu Analyticat Date  : 16-26 August 2023
Report Date : 26 August 2023
Parameters Units Analytical Methods ¥ Results Standard 2
pH @ 25 °C - Electrometric Method (4500-H* B} 7.4 5.0-9.0
Total Suspended Solids me/L Dried at 103-105 °C (2540 D} <5.0 -
Total Dissolved Solids mg/t. Dried at 180 °C (2540 Q) 203 -
Total Hardness mg/L as CaCO, | EDTA Titrimetric Method (2340 C) 68 -
Turbidity* NTU Nephelometric Method {2130 B) 1.2 -
Sulfate* mg/L Turbidimetric Method (4500- SO, E) 320 -
Digestion, Inductively Coupled Plasma
Total Iron me/L <0.01 =
Method (3030 F, 3120 B)
. Digestion, Inductively Coupled Plasma Not more
Arsenic™ mg/L <0.01
Method (3030 F, 3120 B) than 0.01
X Digestion, Inductively Coupled Plasma Not more
Cadmium* e/ <0.002 %)
Method (3030 F, 3120 B} than 0.005
Digestion, Inductively Coupled Plasma Not more
Lead me/L <0.01
Methed (3030 F, 3120 B) than 0.05
Digestion, Inductively Coupled Plasma Not more
Manganese me/L <0.10
Methed (3030 F, 3120 B) than 1.0

Note:

U standard Methods for the Examination of Water and Wastewater. 23 ed. APHA, AWWA, WEF, 2017.

& Uiamﬂﬁmunsiumsaqmﬁﬁammmm athuil 8 (w.71. 2537) aaﬂmuﬂ'x'm'luwi“':'lwr;gmﬁaaLa'suu.a.,‘a'nmﬁmn'lwam'maauummﬁ
WA 2535 1504 n'muﬂmmmuﬂmnﬂwu‘l'f.uuﬁaammﬁu ffiuilusgRisanunw wau 111 aeuil 16 ¢ aviuil 24 qumwuﬁ 2537

(ﬂ‘iwtﬂ'ﬂ‘ﬂ 3)

= uwumwniwmalu;ﬂwm €aC0s hitfiund 100 fiadnFusieling
* sAvegeviipguenvoutien1iiused ISO/IEC 17025 vewiawjiamsnadeou

Reviewed signatory

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

MEC-FM-45 Bev.06 03-04-2566
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MINE ENGINEERING CONSULTANT CO.,LTD.

ANALYSIS REPORT

Data Provided by Customer

Customer Name : USew Ausiiud 31dm Tasensvitoanswanauns Ussnnulng 20788/16125

Address : il 6 dadelszay Sunailes fawiamn Customer Code  : M660195
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 1-4 November 2023
Sample Type - Aluussemanaly (Ambient) Sampling Method : High Yolume Air Sampler

Station TsaSowthuinduRnea
(UTM 470Q 540632 E, 1870540 N.)

Data Provided by Laboratory
Laboratory Code No. : M660195/4

Report No. : M660195-04

Received Date : 6 November 2023

Analytical Date : 6-16 Novernber 2023 Report Date : 16 November 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 fReault Stariiand &
(mg/m?) {mg/m?)
________________ 1-2/11/2023 | USEPA 40 CFR50, Appendix 8 | 0064 |
Total Suspended Particulate (TSP) | 23/11/2023 |  USEPA40 CFR50, AppendixB | - 0050 | 0.330
3-4/11/2023 US.EPA 40 CFR 50, Appendix B 0.055
_____________ 1-2/18/2023 | USEPAGOCFRS0, Appendix) | 09025
Particulate Matter PM-10) | 23/11/2023 | USEPAGO CFR50, Appendix) | 0019 | 0.120
3-4/11/2023 US.EPA 40 CFR 50, Appendix ! 0.023

Note: U Uszmeamuznssuasdanndouwisnd atuil 24 (wa. 2547) Goa r‘iwuﬂmmg‘luqmmwmmﬁluu*s‘imﬂWﬂiﬂﬂﬁ"ﬂﬂ
Wssmalus1eisanpuny W 121 saufiviy 104 1 Yisma o Huit 9 donaa we, 2547
Total Suspended Particulate (TSP) : fuazoaiuyIunes sy why 24 ol
Particulate Matter (PM-10) : duasensmnadnadi 10 lunsou iy 24 4l

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
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MINE ENGINEERING CONSULTANT GO..LTD. AN ALYS IS

THAILAND

NSC-TISI-TIS 17025 R E PO RT

Testing 0623

Data Provided by Customer
Customer Name : USww Busiiud shia Tasaniswilasuswladaund Usemuling 30788/16125

Address : mjﬁ 6 fuaialszau dwnades famdasmn Customer Code  : M660195
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 4 November 2023
Sample Type ‘1t {Water) Sampling Method : Grab Sampling
Station  thifuuinanietumiiou Report No. : M660195-04

(UTM 47Q 540058 E, 1869934 N.)

Data Provided by Laboratory

Laboratory Code No. : M660195/16 Received Date  : 6 November 2023
Sample Appearance : la finznau lafindu Analytical Date  : 6-16 November 2023
Report Date : 16 November 2023
Pararneters Units Analytical Methods ¥ Results Standard ?
pH @ 25 °C - Electrometric Method (4500-H* B) 79 5.0-9.0
Total Suspended Solids mg/L Dried at 103-105 °C (2540 D) <5.0 -
Totat Dissolved Solids me/L Dried at 180 °C {2540 ©) 392 -
Total Hardness me/L as CaCO; | EDTA Titrimetric Method (2340 C) 168 -
Turbidity* NTU Nephelometric Method (2130 B} 1.2 -
Sulfate* me/L Turbidimetric Method (4500~ SQ,” E) 105.2 -
Digestion, Inductively Coupled Plasma
Total fron me/L S, Y <001 .
Method (3030 F, 3120 B)
. Digestion, Inductively Coupled Plasma Not more
Arsenic* me/L <001
Method (3030 F, 3120 B) than 0,01
] Digestion, Inductively Coupled Plasma Not more
Cadmium*® mg/L <0.002 1
Method (3030 F, 3120 B) than 0.05
Digestion, Inductively Coupled Plasma Mot more
Lead mg/L s Y -oup <0.0t
Method (3030 F, 3120 B) than 0.05
Digestion, Inductively Coupled Plasma Not more
Manganese me/L «<0.10
Method (3030 F, 3120 B) than 1.0

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

2 Uszmﬂﬁmsn’s‘mmsé’iqu’mé’auuﬁwwﬁvaﬁuﬁ 8 (na. 2537) senmunrailunssaeiydfdaaunasinnauamBanndouuiea
n.A.2535 a3 dvuanesgugunvitluwvasidnnu ARuiluswismune w111 seuil 16 3 asiuil 24 nuamiug 2537
Wssandl 3)

3 hiiflaoamsedduzses CaCOs diunth 100 fiadniusiding

* smvadeudsgusnveuT o TuTer ISOAEC 17025 Towanfifmsmeazey

Reviewed signatory Approved signatory

Reported results refer to submitted sample(s) only. 173
Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev.06 03-04-2566
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MINE ENGINEERING CONSULTANT CO. LTD.

ANALYSIS
REPORT

THAILAND

NSC-TISETIS 17025
Testing 0623

Data Provided by Customer

Custormner Name  : US®W Busifud s7im Tassnnsumiiowsivanauss Ussmiudns 30788/16125

Address - mjfil 6 Fuatnszau dunedlas Swdaen Customer Code  : M660195
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 4 November 2023
Sample Type :1h1 (Water) Sampling Method : Grab Sampling
Station s thinfuuinaassvans (i) Report No. . M660195-0¢

(UTM 47Q 540486 E, 1869806 N.)

Data Provided by Laboratory

Laboratory Code No. : M660195/17 Received Date  : 6 November 2023

Sample Appearance : Ta fingnau Laifindu Analytical Date  : 6-16 November 2023
Report Date : 16 November 2023
Parameters Units Analytical Methods Results Standard 2
pH@ 25°C - Electrometric Method (4500-H* B) 7.4 5.0-9.0
Total Suspended Solids mg/L Dried at 103-105 °C (2540 D) <5.0 =
Total Dissotved Solids me/L Dried at 180 °C (2540 C) 217 -
Total Hardness meg/L as CaCO, | EDTA Titrimetric Method (2340 C) 50 -
Turbidity* NTU Nephelometric Method (2130 B) <1.0 -
Sulfate* me/L Turbidimetric Method (4500- SOZ E) 14.1 =
Digestion, Inductively Coupled Plasma
Total Iron mg/L s A <0.01 -
Method (3030 F, 3120 B)
) Digestion, Inductively Coupled Plasma Not more
Arsenic* mg/L <001
Method (3030 F, 3120 B) than 0.01
. Digestion, Inductively Coupled Plasma Not more
Cadmium® me/L <0.002 3
Methed (3030 F, 3120 B) than 0.005
Digestion, Inductively Coupted Plasma Not more
Lead mg/L <0.01
Method (3030 F, 3120 B) than 0.05
Digestion, Inductively Coupled Plasma Not more
Manganese me/L <0.10
Method (3030 F, 3120 B) than 1.0

Mote: Y Standard Methods for the Examination of Water and Wastewater. 23 ad. APHA, AWWA, WEF, 2017.
2 U'izmﬂﬂtuwns‘ss.ln“ﬁmuaﬂaauammn athuit 8 (n.¢. 2537) aanm'mﬁ'nu'luws.m'uun;rgﬂeiaLa‘i;Jua..*snmnnmwaamﬂaauumﬁm
W.A.2535 1389 mnuﬂu‘m'iﬁ‘luﬂmmwu‘l'lul.maw'lmﬁu Fhuniluswioniun s 111 aoufl 16 ¢ astuil 24 nuaug 2537

(ﬂ‘iukﬂ‘ﬂ‘l’! 3)

.....

4’
i ‘i'mn'ri'mnaawaquan'uamlwmsimm ISOAEC 17025 ﬂadﬂﬂﬂﬂﬂﬁﬁﬂﬁﬂﬂﬁﬂ‘u

Reviewed signatory

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

MEC-FM-45 Rev.00 03-04-2566

Approved signatory
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MINE ENGINEERING CONSULTANT GO..LTD. I AN ALYSIS

THAILAND

NSC-TISKTIS 17025 R E PO RT

Testing 0623

Data Provided by Customer
Customer Name  : USem Austiud 37da Tassnnswmilaawsvanayas Usenudas 30788/16125

Address s it 6 shuaTwseou Sunedis Swmdanan Customer Code  : M660195
Sampling By : Sampling Team of Mine Engineering Consultant Co,, Ltd. Sampling Date  : 4 November 2023
Sample Type : 1 (Water) Sampling Method : Grab Sampling
Station  hinfuuinanadnavney Report No. : M660195-04

(UTM 47Q 539849 E, 1869975 N.)

Data Provided by Laboratory

Laboratory Code No. : M660195/18 Received Date  : 6 November 2023
Sample Appearance : dadla dngnawimia bifindu Analytical Date  : 6-16 November 2023
Report Date : 16 November 2023
Parameters Units Analytical Methods ! Results Standard ?
pH @ 25 °C = Electrometric Method (4500-H" B) 7.2 5.0-9.0
Total Suspendead Solids meg/L Dried at 103-105 °C (2540 D) 5.5 -
Total Dissolved Solids me/L Dried at 180 °C (2540 C} 409 “
Total Hardness mg/L as CaCQO, | EDTA Titrimetric Method (2340 Q) 155 B
Turbidity* NTU Nephelometric Method (2130 B) 4.3 -
Sulfate* meg/L Turbidimetric Method (4500- SO4” E} 96.8 =
Digestion, Inductively Coupled Plasma
Total ron me/L <C.01 -
Method (3030 F, 3120 B)
. Digestion, Inductively Coupled Plasma Not more
Arsenic* meg/L <0.01
Method (3030 F, 3120 B) than 8,01
) Digestion, Inductively Coupied Plasma Not more
Cadmium mg/L <0.002 3
Method {3030 F, 3120 B} than 0.05
Digestion, Inductively Coupled Plasma Not more
Lead me/L : ' P <0.01
Method {3030 F, 3120 B} than 0.05
Digestion, Inductively Coupled Plasma Not more
Manganese me/lL <0.10
Method {3030 F, 3120 B} than 1.0

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

2 ﬂ‘ssmﬁmuzn'.s'suﬂ‘liﬁqu'mé'auuﬁw'nﬁ”mfuﬁ 8 (W.A. 2537} aanmuﬂaﬂuluwisswﬁ’mnjﬁa’aLﬁ%uuaz%'ﬂmﬁam‘mﬁqmﬂﬁauuﬁwﬂﬁ
w‘ﬂ‘2535.|.‘%'a~1 fmummsgusmamihlussah Ry Aluilusieieniyune @n 111 #eudl 16 1 asiuil 24 quaniug 2537
Wi 3)

? thilfiaunseidluguuss CaCos und 100 fadniusiedns

* swmsnadeuiiegusnveuthamiduses ISO/IEC 17025 vesieaUfiifinimageu

Reviewed signatory Approved signatory
I U s
Reported results refer to submitted sample(s} only. 3/3

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

%;‘é ;ﬂ% s

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

m: slope
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SCARLET | TECH

Certificate of Calibrator
for ST-120 Sound Calibrator

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

3. Frequency :
4, Distortion :

Environment conditions :

Air temperature :
Relative humidity
Static pressure :

11 % ;1.2 %

20 °C
50 %
101.8 kPa
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SCARLET| TECH

Certificate of Calibration
WL-21 Wireless Anemometer

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

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

The Result of Calibration

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

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

Performed by:
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ANSI Netjonal Acvieditalion. Board

'*;/”"_/—-—-\\_“'“\ ACCREDITED
C L c “ 1 ;m\\\\“ —cﬁmn—
Accredited ARNRRTS
ISO/IEC 17025
CERTIFICATE OF CALIBRATION
FOR
NOMENCLATURE : ELECTRONIC BALANCE
MANUFACTURER 3 SARTORIUS
MODEL / TYPE : AZ214
SERIAL NO. : 28092281 MEC-LABO1]
CLID. NO. : 362101621
JOB CONTROL NO. C 230712075998
CUSTOMER
DATE OF RECEIVED : 12 July 2023 DATE OF ISSUED : 02 AllgllSt 2023

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

Calibrated By :

Calibration Engineer

Approved By :

Authorized Signatory
02 August 2023

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

F3-011-04/01-12 page 1 of 4

@clecalibration
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CALIBRATION LABORATORY Co.,LTD. ﬂ%//m A,jm

1a0/mm 1708 o
REPORT OF CALIBRATION
FOR

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

ENVIRONMENT CONDITIONS :

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

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

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

REFERENCE STANDARD USED :

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

TRACEABILITY :

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

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

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

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

Certificate No. Q23075998

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

@clecalibration
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CALIBRATION LABORATORY CoO.,LTD. ﬂ%@ ArfAB

S e
1~ - ACCREDITED
N
A e —EENEEEE
/. .-,;”h‘\.\\‘ CALIBRATION AND

C Lc DIMENSIONAL MEASUREMENT
ACDM-2814

Accredited
ISO/IEC 17025

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

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

2. Error of indications [ After Adjustment ]

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

3. Repeatability of indications

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

200.0000 0.00006

Certificate No. Q23075998
F3-011-04/01-12 page 3 of 4

@clecalibration
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CALIBRATION LABORATORY CoO.,LTD.

CLC

Accredited
ISO/IEC 17025

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

CALIBRATION DATA

m ANS! Wational Accraditation Board

WMy
SO,
= \___/ A
e ]

N

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

DIMENSIONAL MEASUREMENT
ACDM-2814

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

ISO/IEC 17025

CERTIFICATE OF CALIBRATION

FOR

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

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

Calibrated By : Chonvit Thongnat

Calibration Engineer

a

Approved By : Mongkol Yotsoontorn

Authorized Signatory
31 July 2023

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

F3-011-04/01-12 page 1 of 4

@clecalibration
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CALIBRATION LABORATORY Co.,LTD. ﬁ\\g//m A,jm

B P
REPORT OF CALIBRATION
FOR

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

ENVIRONMENT CONDITIONS :

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

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

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

REFERENCE STANDARD USED :

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

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

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

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

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

Certificate No. Q23075999

F3-011-04/01-12 page 2 of 4
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CALIBRATION LABORATORY CO.LTD. <& AN?AB

ANS/ Mational Accreditation Board

-,
)

S
ety TN

?//””/—-—-\\'_H"‘\ ACCREDITED
7 — EE A
“hyj | e CALIBRATION AND
c Lc Hiv DIMENSIONAL MEASUREMENT
ACOM-2814

Accredited
ISO/IEC 17025

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

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

2. Error of indications [ After Adjustment ]

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

3. Repeatability of indications

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

200.0000 0.00004

Certificate No. Q23075999

F3-011-04/01-12 page 3 of 4
[] 5[]
L
=]
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CALIBRATION LABORATORY Co.,LTD. %%m A,jm

P e ) ACCREDITED
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L ’u(,‘h il ‘\\\\\‘ CALIBRATION AND

DIMENSIONAL MEASUREMENT

Accredited ACDM-2814

ISO/IEC 17025

CALIBRATION DATA
4. Effect of eccentric application of a load on the indication
3 1 4
[]
2 5
Display Value (g) Maximum Difference of
Nominal Test Value (g )
Position 1 | Position 2 | Position 3 | Position 4 | Position 5 Center Value (g)
50.0000 50.0000 49.9999 50.0000 50.0000 50.0000 0.0001

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

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

### End of Certificate ###

Certificate No. Q23075999
F3-011-04/01-12 page 4 of 4
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CALIBRATION LABORATORY CO.LTD. & A,ﬁm

ANSI Netjonal Acvieditalion. Board

'*;/”"_/—-—-\\_“'“\ ACCREDITED
C L c “ 1 ;m\\\\“ —cﬁmn—
Accredited ARNRRTS
ISO/IEC 17025
CERTIFICATE OF CALIBRATION
FOR
NOMENCLATURE 9 pH METER
MANUFACTURER : EUTECH INSTRUMENTS
MODEL / TYPE g PH700
SERIAL NO. : 983068/93X218814/93X052911[MEC-LABO06]
CLID. NO. : 372200480
JOB CONTROL NO. : 230725081582
CUSTOMER
DATE OF RECEIVED : 25 July 2023 DATE OF ISSUED : 02 August 2023

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

Calibrated By :

Calibration Engineer

Approved By :

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

the International System of Units ( SI)

Certificate No. Q23081582

F3-011-04/01-12 page 1 of 4

@clecalibration
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CALIBRATION LABORATORY Co.,LTD. ﬂa%m A,jm

/___\ “\:‘.‘ ACCREDITED

LAl = — EEEEE
“hyj | e CALIBRATION AND

C Lc HIR DIMENSIONAL MEASUREMENT

Accredited ACDM-2814
ISO/IEC 17025

REPORT OF CALIBRATION
FOR

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

ENVIRONMENT CONDITIONS :

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

PROCEDURE USED :

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

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

which maintained by the Calibration Laboratory Co., Ltd.

REFERENCE STANDARD USED :

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

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

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

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

Certificate No. Q23081582

F3-011-04/01-12 page 2 of 4
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Accredited ACDM-2814

ISO/IEC 17025

TRACEABILITY :

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

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

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

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

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

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

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

Certificate No. Q22130793, Due Date 05 January 2024.

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

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

UNCERTAINTY :

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

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

Certificate No. Q23081582

F3-011-04/01-12 page 3 of 4 E E
k
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/’!,ﬂﬁ\\\‘\ CALIBRATION AND
c l_c tln DIMENSIONAL MEASUREMENT
Accredited AT
ISO/IEC 17025
CONDITION OF CALIBRATION ITEM : GOOD
MEASUREMENT RESULTS : ( X) without adjustment ( ) adjustment
The table in the following gives the calibration results and associated measurement uncertainties
of pH meter.
CALIBRATION DATA
1. pH METER RESULT @ 25 °C
Standard pH pH Meter pH Meter Uncertainty of
Correction
Buffer Solution Reading Reading pH Measurement k Factor
(pH) (pH) (mV) (pH) (£ pH)
1.682 1.68 280 +0.002 0.015 2,07
4.003 4.00 150.0 +0.003 0.010 2,00
7.000 7.00 -25.3 0.000 0.013 2,00
10.003 10.01 -193.2 -0.007 0.016 2,05

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

2. TEMPERATURE RESULT [ THERMISTOR |

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

100 25.00 25.0 0.00 0.13

Note. Probe @ 4 mm
Materials : Metal Sheath.

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

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

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

### End of Certificate ###

Certificate No. Q23081582

F3-011-04/01-12 page 4 of 4
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NSC-TISI-TIS 17025
CALIBRATION 0454

Certificate No. C07230015

Calibration Certificate

Represent to Calibration Certificate, Serial number C07230011

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

Customer

Calibration Place

Calibration Date
24 July 2023

Environment Condition
Temperature; 221 °C t

Humnidity: 524 %RH =

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

Traceability

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

Scientific Limited.

49

08 °C

%RH

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

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

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

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

The standard for Wavelength Certificate No. 108691 and 108692

The standard for Photometric Certificate No. 109010

Person in charge

Authorized signatory

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

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

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

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

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

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

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

546.1 nm

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

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

635 nm
0.6862 0.686 0.0002 0.0045
0.9822 0.982 0.0002 0.0045

The End of Certificate

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

Statements of conformity:

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

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

Tolerance and Decision rules:

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

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

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

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

; PFA = Probability of False Accept

Authorized signatory

FCO07-03: 30 MAY 2023
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Refer to Certificate No..  C07230015 Page: 2 of 3

Without Adjustment

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

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

FCO7-03: 30 MAY 2023
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Without Adjustment

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

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

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

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

The End of Statements of Conformity

- FCO07-03: 30 MAY 2023
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PerkinEimer’
For the Better

Avio200
Preventive Maintenance Report

Company Name:

Instrument Location:

Instrument Serial No.: 079518071903

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

Company Name:

Address
(Instrument Location):

Serial Number: 079518071903 PM Number: 20f2
Cl_lstomc.ar Name Telephone Number:
(if applicable):
Service Engineer Service Order WO-02409453
Name: Number:
Date PM Performed: 10-Aug-2023 Next PM Due Date: 10-Feb-2024
(DD-MMM-YYYY) (DD-MMM-YYYY)
Standard Labor Hours to Complete PM : 4 hours
Part Number Release Publication Date
09370140 Rev.5 B January 2018 N »
Y PerkintEimer
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



User
Rectangle

User
Rectangle

User
Rectangle

User
Rectangle

User
Rectangle


Component List

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

Additional Reagents and Standards Required for PM

Part Number
(if applicable)

Description Quantity

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

N0691579

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

7-263MFX1 Apr-2024

N9300221

Instrument Calibration-4
(N9300221 diluted 100X)

59-091CRY1 Jun-2024

ICP-OES/Avio200 Preventive Maintenance (PM)

Page 2 of 6




Procedure Checklist

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

1. General:

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

2. Mechanical:

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

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

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

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

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

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

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

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

¥ Drain air compressor surge tank.

¥] Clean exterior of instrument.

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




3. Electrical:

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

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

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

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

4. Optical:

V] Check the neon lamp for proper operation.

¥ Ensure that neon initialization passes at power up.

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

Neon Lamp Replaced: [lYes ¥INo

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

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

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

¥1 Check the shutter home sensor position.

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

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

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

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

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

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

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

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




5.2 Precision:

¥ Test for reproducibility of a set of measurement.

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

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

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

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

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

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




Additional Comments

Additional Comments Regarding the PM

Review

The preventive maintenance checks and if applicable performance tests for ICP-OES/Avio200

have been completed.

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

Review of Preventive Maintenance:

Authorized PerkinElmer Representative: N

Date:
10-Aug-2023
(DD-MMM-YYYY)

Authorized Customer Representative/ | 1 A

Date:
10-Aug-2023
(DD-MMM-YYYY)

ICP-OES/Avio200 Preventive Maintenance (PM)

Page 6 of 6
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' ISO
PerkinElmer TruQ SaiT

Atomic Spectroscopy Standard CERTIFIED

Certificate of Analysis

PerkinElmer Number: N9300221
Description: Instrument Calibration Standard 4

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

* Instrumental Analysis using ICP Spectrometer:

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

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

Refer to side 2 for details of cerification.

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

ed bottles. All glassware used is class A.

Certifying Officer:

| B
I'v:rl(inEImeri inc.

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

i i

Visit www.perkinelmer.com/fasoffices for a completc listing of our global offices.
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Accradited ACDM 2814
IS0/IEC 17020

CERTIFICATE OF CALIBRATION

FOR

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

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

Calibrated By :

Calibration Enginccr

Approved By :
Authorized Signatory

18 January 2023

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

International System of Units ( 81)

Certificate No. (23004593

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

@clocalibration
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CALIBRATION LABORATORY Co.,LTD. v '

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

REPORT OF CALIBRATION

FOR

NOMENCLATURE : DIGITAL THERMOHYGRO METER
MANUFACTURER ; ISO LAB

MODEL / TYPE ; N/A

SERIAL NO. : LAB20.121121

DATE OF CALIBRATION ] 17 January 2023

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

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

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

REFERENCE STANDARD USED :

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

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

Centificate No. 19944, Due Date 26 January 2023,

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

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

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

@clccalibration
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CLC

ANSI Naniona! Acorsditation Board
ACCREDITED

CALIBAATION &4HD

DIMENSIONAL MEASUREMENT
Aceredited ACDM-2814
ISG/IEC 17028
CONDITION OF CALIBRATION ITEM : GOOD
MEASUREMENT RESULTS : ( X ) without adjustment ( } adjustment
The table in the following gives the calibration results and associated measurement uncertainties of the
measuring digital thermohygro meter.
CALIBRATION DATA
1. CORRECTION OF TEMPERATURE
Test point Actual Temperature DUC Reading Correction Uncertainty
(°C) (°c) (°c) (°c) (%)
25.0 25.02 24.6 +0.42 0.27
2. CORRECTION OF HUMIDITY
STD Temperature STD Reading DUC Reading Correction Uncertainty
(°c) { %RH) ( %RH ) ( %RH ) + (%RH)
25 50.0 47 +3.0 0.8
Note. The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 008 Page 49 of 54
This report is valid for the above stated instrument/s only.
#i## End of Certificate ###
Certificate No. Q23004593
F3-011-04/01-12 page 3 of 3

A |Leallbr,


User
Rectangle


L@NE1ILLUU 1 4

g = 24 a v Q\ 6
L@ﬂﬁ’]‘JE]HQJJ’IGIGUUVIzLUEJUMEN‘I.JQUﬂﬂ’Ti’J bAINSW



nsulseUgRaINITU

= :
OUUNIEIINT D wYAngn
IUATIBNT NFUNNT @000

7 on omeole)/ WEe b

0o NNAMWIE Weoe

w
L . =l g

Fos doogmisdeiuiunufuiesufiinsiszienuy
Fou nssunsganns uitn Ll 1Budideds aoudauauy $1in

v -f -] : = 1 q‘ - = v oy Ry, =3
81908 @, ArveTunalswseny/asumlasyrains wazwinensuafivveniosufuRnmsinswiienyy
o =l ) )
a1UN e SUIRY bdoE
. wilsdauswm i Budiies Aaudaunuyt 3910 91 MEC beo-oe aviun ool 511AN bdoe

a o1 o w o ) = = 1] a aa a
dsdunde enasuuuvnewidesuseeglunalewiosjiinmsieseiianau
Uiem land 1Budiilese aeudaunl 91in 319U @ Wy
ol = = - o = oo nl ar & o o 1
punifsdefisnals o uay b uien T Wulidess aoudaunun d1ia vereany
wildeSulunuidsuissl jufinsinseiionsu wunzleu

ﬂ?]liﬁ'i'ﬁ ﬁi@ﬂﬁﬂi‘iﬁ’]ﬁq%ﬁ"mﬂ‘ﬁﬂ Ty

nsallsesnugmamnssuAinrsanuds Tiviem lnd Bulidless roudausuy 91in doay
L P c%’ =i a L = & a g
wivdeiutunsiisuienjuRnsimseiienyu lnellosruszneaussil
n. grauAuguaiesUfuRnisiasieyt

@) nuideuan

®) NeIUUAIN
L v -ﬂl o v o e o '3
2. RIMUINUIEANBIULUANITIATIEN

al

@) VLU BUEUN

o) yuileuaan

= =

) NYLUBULEUIN

&) yeluuaan

P e

&) ngiguan

) VERGRN]

= =)

o) NELUBULAVY]

) yeiguUaun

&) nuideuaun

©0) NeUBUaIN

®®) UIPUNA...

ElzdaE

Green Industry L % e i o a . I 2
bR qmﬂ’:ﬁﬂ‘i’i&lﬂ'T‘:Tﬂﬂ ﬂ‘izsﬂﬁfﬂﬂﬂ’l?‘ﬁ%’i FIHNHWEHUT ’Egmﬂ"mﬂ‘i‘iuﬂmﬂ']' % -
O ¢ie



User
Rectangle

User
Rectangle

User
Rectangle

User
Rectangle

User
Rectangle

User
Rectangle

User
Rectangle


0e) NULUYULATN
o) eidouasn
o =
@) NSLULULEUN
= o
o) NELUBULAUIN

A, vautiatsuaieilasuiunsdeuliinsgilunde sudsidanaie

wilideatuiiaeminangluiuil e« unsAY bee Mndsvarvienignilide
Suduny LUE,IH'WENUQUG]M‘E'JLﬁ‘i'lww,ﬂﬂ“t!u ‘I‘vmum‘uamamamauLaﬂmiﬂiuﬂamwama
nesllsenugramnssunely eo Tu ﬂE]“L.i'suﬁu‘m&‘um‘lﬂuﬁﬁa‘m‘lluw»LUEJ‘LWI@QU{]‘UWﬂ'l'i’JLﬂ'i’l”mE]ﬂ‘U‘lJ‘lN
ﬂ’]‘?.l’e}tﬂﬁmEJ@Nﬂa'1’J‘IiE]'i‘Ulfﬂ‘lﬂﬂ‘iiiI‘Nd’migﬂa’l‘v‘iﬂ‘i‘ill 191 mm‘m&luﬁWmawm‘svuumaﬂmaunélw
wihiulesnsulssugaamnssy mu OR Code vinewisdeatiuil

= =i
SuSsuuielusansiu

YRUARIALTUDD

fdnnennedifuuazifoutuunivinem
UidRrnynumueiufinmilsssngaamniny

Budvanuszuudidnvseting

navidanazimauisuaisl ey
NFUNNITINITM IR IMaseUNaRvLarneilauiBIUfjuinng

Green Indusitry 5 L ¢ oo = .'
s “HARMINIINGIING Yssinanafinemin sauduWRiNT geamnssumides”

e


User
Rectangle

User
Rectangle

User
Rectangle

User
Rectangle


2 s @ & = £ a ek = €
WBNEITHUUNIBVLTSURDD 1YVUNSIUEUYD Qﬂ{]'l.iﬁlﬂ'}‘i’ltﬂi'lzﬂtaﬂ YU

Ui land Budidlets peudaunudl 1ia aunsiou
# on omac(e) ke lo aiuills @ QUAMUS e
vouteasuaRuilgTutunzdeunnnulsenuanamnssy §1u9U wo T18Ms
e $1uay 20 518013
anauit CREHGITEE: AT
1 Arsenic Digestion, Inductively Coupled Plasma Method
2 Barium Digestion, Inductively Coupled Plasma Method
! Biochemical Oxygen Demand | 5-Day BOD Test, Azide Modification Method
a Cadmium Digestion, Inductively Coupled Plasma Method
5 Chemical Oxygen Demand Closed Reflux, Titrimetric Method
6 Chromium (lIf) Digestion, Inductively Coupled Plasma Method;
Colorimetric Method; Calculation Method
7 Chromium (V1) Colorimetric Method
Copper Digestion, Inductively Coupled Plasma Method
Free Chlorine lodometric Method
10 Lead Digestion, Inductively Coupled Plasma Method
11 Manganese Digestion, Inductively Coupled Plasma Method
12 Nickel Digestion, Inductively Coupled Plasma Method
13 Oil & Grease Liquid-Liquid, Partition-Gravimetric Method
14 pH Electrometric Method
15 Selenium Digestion, Inductively Coupled Plasma Method
16 Sulfide lodometric Method
17 Temperature Laboratory and Field Methods
18 Total Dissolved Solids Dried at 180 °C
19 Total Suspended Solids Dried at 103-105 °C
20 Zinc Digestion, Inductively Coupled Plasma Method
LNE5S1989

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

2) Distillation, Direct Photometric Method®!

174
uldau d1uqu 18 38N13

Sl druaiy AT

1 Antimony Digestion, Inductively Coupled Plasma Method™

2 Arsenic Digestion, inductively Coupled Plasma Method!™

3 Barium Digestion, Inductively Coupled Plasma Method!

i Beryllium Digestion, Inductively Coupled Plasma Method!!

5 Cadmium Digestion, Inductively Coupled Plasma Method™

6 Chromium Digestion, Inductively Coupled Plasma Method!!

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

8 Chromium (V) Colorimetric Method™

9 Cyanide Distillation, Colorimetric Method™

10 | Lead Digestion, Inductively Coupled Plasma Method™

11 | Manganese Digestion, Inductively Coupled Plasma Method™

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

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

14 |pH Flectrometric Method®™

15 | Selenium Digestion, Inductively Coupled Plasma Method™

16 | Silver Digestion, Inductively Coupled Plasma Method!!

17 | Vanadium Digestion, Inductively Coupled Plasma Method!!

18 Zinc

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

=

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

Plasma Method!:47

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

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

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

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

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

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

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

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

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

L=

11 Lead...



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

5 Cadmium...




AuR fTuaiy FEhased

5 Cadmium Digestion, inductively Coupled Plasma Method®!

6 Chromium Digestion, Inductively Coupled Plasma Method®"

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

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

9 | Lead Digestion, Inductively Coupled Plasma Method®"

10 | Manganese Digestion, Inductively Coupled Plasma Method”

11 | Nickel Digestion, Inductively Coupled Plasma Methiod®”

12 | Selenium Digestion, Inductively Coupled Plasma Method®”

13 | Silver Digestion, Inductively Coupled Plasma Method>”

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

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

1na158148¢

- 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...




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

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

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

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

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

Tufuseaatil 22180164
(Certificate No.) ~ 77

Tusus99sZUUY

(Certificate of Accreditation)

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

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

(Secretary-General, Thai Industrial Standards Institute)

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

&t <l
ANBELAUN

(Address)

Tasun135UTRIANEINISE

(Certificate of competence)

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

goivuailUnmenuaNNTaves vesuiinmsvadeuiazesfiRnisaouiiioy

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

nefiswazBoaavuazveureilaluiuses wandalu QR CODE way www.tisi.o.th

(Details of the scheme and scope of the certificate are shown In QR CODE and www tisi.go.th)

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

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

iy

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

(Scope of Accreditation for Testing)

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

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

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

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

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

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

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

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

0.10 mg/L to 5 mg/L

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

()

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

Wi 1/6
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(Scope of Accreditation for Testing)

auuNn 03

(Issue No.) (Valid from)

DONLVAILATUN 21 FINAU W.A. 2566

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

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

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

(Water) (Count.)

5.0 mg/L to 2 000 mg/L

- Total Dissolved Solids
10 mg/L to 2 000 mg/L

- Total Solids
10 mg/L to 2 000 mg/L

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

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

- Standard Methods for the
Examination of Water and
Wastewater, APHA, AWWA,
WEF, 23" edition, 2017,
part 2540 C

- Standard Methods for the
Examination of Water and
Wastewater, APHA, AWWA,
WEF, 23" edition, 2017,
part 2540 B

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

part 2340 C O/

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

Wi 2/6
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(Scope of Accreditation for Testing)

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

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

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

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

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

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

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

0.10 mg/L to 10 mg/L

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

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

- Standard Methods for the
Examination of Water and
Wastewater, APHA, AWWA,
WEF, 23" edition, 2017,
part 5220 C

()

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

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

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

part 2540 D
- Total Dissolved Solids - Standard Methods for the
10 mg/L to 10 000 me/L Examination of Water and

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

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

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

part 4500-H" BO/

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

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

WEF, 23" edition, 2017,
part 5210 B and part 4500-O C
- Chromium Hexavalent (Cr®*) - Standard Methods for the
0.10 mg/L to 100 mg/L Examination of Water and
Wastewater, APHA, AWWA,
WEF, 23" edition, 2017,
part 3500-Cr B
- Sulfate (S04%) - Standard Methods for the
5 meg/L to 4 000 me/L Examination of Water and
Wastewater, APHA, AWWA,
WEF, 23" edition, 2017,

part 4500- SO4* E O/

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

Wi 5/6
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(Scope of Accreditation for Testing)

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

10 mg/kg sample to Q/

100 mg/kg sample
e Nickel (Ni)

10 mg/kg sample to

100 mg/kg sample
e Zinc (Zn)

10 mg/kg sample to

100 mg/kg sample
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