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HANII9ADANIIU(CBC) uan3IRAemLAdl
Hct a7 % 30- 40 % ThaBon -
Hb 15.1 g/dl 130 - 17.0 ¢/dl [-nﬁu[umﬂn
4500 - 10000 - - i
7360 cell/mm3
WBC = cell/mm3 Tﬂil}" 2 &
X106 4.0 - 6.0 x10\S\6 2 o i .
RBC. 6.2 cell/mm3 | cell/mm3 -
PLT smear Adeguate Adequate F'I"I'S‘l% ——
5
PLT Count 330000  |cell/mm3 | 130000 - 400000 ’ - . :
MNeutrophil 58.1 % 40.0 - B0.0 % - . & 3
Easinophil 1.9 O 20-B.0% - - ¥ 3
. Lyrmnphocyte 337 %, 200-450% - . * ¥
@ =onhi 05 % 0.0 - 2.0 % . . - -
Monocyte 58 % 20-100% - - . =
MCV indices 76 fl 80 - 97 flL MRATUTaY
MCH indices 25 pe 27 - 32 pg - e =
MCHC indicies 32 o/dl 32 - 35 g/di - -
ROW 14.6 % 11.5- 145 % ALP ' 4 1
REC morphology MNormal Normal - 4 - -
HBsAg - - -
HBsAD - - *
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il : 72.0 dg : 167 failiname(BM) : 26 kg/m? arwdiladin : 136/79 mmHg nes : 71 AivAnd

nansIRani7W(CBO) uansdasnisadl
Het a5 % 30 - 40 % U RIADR . . :
Hix 15.0 g/dl 130- 170 g.-’l’.‘lt ['II:.I‘I.I["I.ILE'IEIH
4500 - 10000 - : _ .
WBC E980 cell/mm3 cell/rmm3 T - - _
REC 58 ¥i0n6 4.0 - 60 »1005\6 g = % 2
' ' cell/mm3 |cell/mm3
PLT smear Adecuate Adequate “; - B : .
140000 - 400000 e e
TRl i celVmm3 | cell/mm3 . 4 . 5
Neutrophil 53.3 % 40.0 - 80.0 % - - - ’
Ecsinophil 4.3 B 20-8.0% = X 5 a
Lyrmphocyte 35.5 % 200 - 45.0 % - - - -
. Basophil 0.3 % 0.0 - 2.0 % : : : n
Monocyte 6.6 % 20-10.0% . - - -
MCV indices 78 fl 80 - 97 fL T TUTEIR
MCH indices 26 Pe 27 - 32 2 - - -
MCHC indicies 33 g/dl 32 - 36 g/dl ~ - 2 .
ROW 13.3 % 115 - 14.5 % ALP - - -
RBC morphology Normal Normal - - - -
HBsAg - - .
HBzADb - - -
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viwdn : 71.0 dauge : 170 dviianane(BMI) : 25 ke/m? Anusulaiin : 142/72 mmHg N : 71 ASVUM

fo-ana : 91 30 U

PUIEI

LT T

uansIniiania WICBO) uaRIINADAMIIAL
Hct a5 % 30 - 40 % WealAeR =
Hb 14.6 g/dl 130 - 17.0 ¢/dl lwiuluiion
4500 - 10000 -
WaC 6190 cell/mm3
1076 :Eém::s1mm 28y - - -
b 4 =00 X . =
Rac — cell/mm3 | cell/mm3 - :
PLT smear Adequate Adequate S .
PLT Count 338000  |cell/mm3 | 140000 - 400000 AT
— cell/mm3 &
Neutraphil 58.2 % a0.0 - B0.0 % . : ” .
Eosinophil 32 % 20-80% p : 5 -
Lymphocyte 326 %, 20.0 - 45.0 % - : :
@ 0.5 % 0.0-20% . :
Monocyte 55 % 2.0-10.0% - g
MCV indices 80 fL 80- 97 fiL [msvnautasy
MCH indices 26 P2 27 - 32 p - - :
MCHC indicies 33 o/dl 32 - 36 g/dl - : ” .
ROW 13.4 % 115 - 14.5 % ALP ; . -
RBC morphology Normal Mormal & 2 2 P
HBsAg - -
HBsABR - -
unngaeilaa:
wadnuistuon : uaaronauliitwiala (EKG): O Und O Asind
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o-ana : 81y 26 1 (@UAURS(HN) : 000496715
WG ; Jufing29 ; 13-12-2565
uwiin : 75.0 d2uge : 175 dvinan1u(BMI) : 24 kg/m? Arwauladin : 109/65 mmHg Iwas : 62 ASa/uni
nanTIdemIU(CBO) uaRTINAaAMIIAT
Het 42 % 30 - 40 % uminluden .
Hb 14.0 g/dl 13.0 - 17.0 ¢/d\ Toiludon
4500 - 10000 - . - -
WBL 11720 cell/mm3 cell/rmm3 Ty - -
1006 a.0 - 6.0 x1\S\E
K, 1.2 cell/mm3 |celUmm3 - : :
PLT smear Adequate Adequate m“;i "
U
PLT Count 224000  |cel/mm3 | 140000 - 400000 -
Meutrophil 638 ki a0.0 - 80.0 % - . - -
Eosinophil 35 % 20-80% . F - -
Lymphocyte 28.0 % 20,0 - 45.0 % . . - -
Basophil 0.3 % 00-20% - . - -
Monocyte 4.4 % 20-100% - a . -
MCV indices 58 fL BO - 97 fL sy IAy
MCH indices 19 pe 21-32 ;g - - - .
MCHC indicies 33 g/dl 32 - 35 ¢/dl - ™ ‘ -
RDW 180 % 115-145% ALP -
HBsAg ~
HBsAb - -
uanielanns
uadnouiduen : uansIvem il (EKG): O Uni O Aaund
] v
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ﬁa-ﬂqa : 21y 61 U Wuins(HN) : 000424221
i wt ol
WU : TUNATIN ¢ 13-12-2565
vwidn - 55.0 duge : 167 futhnanu(BMI) : 20 kg/m? prwduladin : 136/76 mmHg Enas : 63 AT/
uarTrBanalU(CBC) uaRIIuARAM AL
Hct a5 %% 30 -40% wialuiaon - - -
Hb 15.2 g/dl 13.0 - 17.0 g/dl loduludon
- 4500 - 10000 $ . . .
WEL 5650 cell/mm3 cell/mm3 Tﬂ!ly . " A
*10°6 4.0 - 6.0 x10M\5\6 i
Rk 49 cell/mm3 |cell/mm3 o - o
e = el m'.l'-:TH'lmaalln . - -
140000 - 400000
PLT Count 282000  |cell/mm3 | iimma - " 5 .
Neutrophil 40.1 Oy 40.0 - 80.0 % - . - -
Eosinophil 19.6 % 20-80% - . - -
Lymphocyte 136 % 20.0 - 450 % n " . -
Basophil 0.5 % 0.0-20% » i - -
Monocyte 6.2 % 20-10.0 % " 5 : .
MCV indices 92 L 80 - 9T fL MIMUTE IR
MCH indices 3 pe 27 - 32 pg - - - -
MCHC indicies 34 ¢/dl 32 - 36 g/dl - : - :
RO 126 % 11.5-145% ALP . - -
RBC morpholoey Normal Narrnal " . = =
HBsAg : : :
HBsAb - - -
wanTIlaais
ualanesiven : samsaenduliiniale (EKG): O Uni O) detnid
- dnw - el T
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ol we
‘En-aqa 91y 42 9 evUas(HN) : 000534487
WU Fuhns19 : 13-12-2565
uwndn : 60.0 dugs - 171 duiananis(BMI) : 21 kg/m? ArwmAulatin : 128/66 mmHg Fnas : 63 Afa/uni
HARTINB M W(CBC) uanTIdaavraal
Hot a3 o, 30 - 60 % UmaluAee . -
HO 14 6 vl 130-170 ¢/dl Tunludon
4500 - 10000 - 3 x:
wWaC &030 cell/mm3 cellfmm3 T - - -
¥10°%6 _ |4.0- 6.0 x10\5\6 _
e 47 celmm3 |celt/mm3 | : :
ay S Adequate Adequate - - :
PLT Count 282000  |cell/mm3 | 190000 - 400000 movhnvedla
cell/mm3 » 5 . .
Neutrophil 56,9 w 400 - 800 % . ; . .
Eosinophil a8 % 20-B0 % 3 . . -
. Lymphocyte T % 200 - 450 % . . . -
Basophil 1.0 % 0.0-20% . . : -
Monocyte 58 % 20- 100 % ’ . . -
MOV indices %0 L [B0-971 IV E
WICH inchces 3 P2 21-32 pe : -
MCHC indicies 14 g/dl 32 - 36 g/dl - s 3 |-
ROW 120 % 115- 145 % ALP . - .
RBC morphology Mormal Normal o z I-
HBsAg .
HEBsADb
upRTIRUAAIZ
walnwodven ; uonrronbulsiwiale (EKG): O Und O Rmund
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ROWY 14.7 B 11.5-145% ALP - - -
HBsAg - -
HBsAb - -
wanvlnmaz
alBnwisiUan : wansaenaulsimiala (EKG): O Unk O Aimind
HAMT IR ~ AT
E —

g g e e
i pon i dhs R AR AR, | .
apusansmregune () Und

Cf it Q) rrwhuladings O mieladoay O vitnonds O rhuriloimind
() WaluluiBongs O rhmsmelafiednd @'ﬁ wamdmEonunnioining O wmmerflugaane (O) x-hay vendsnind
dﬂm“ > L) dameluiengs O mmiings () wnilmimmivwesdulimni ) maealugearss
O watafomanshrabutone O wusledonyriumsbubname Qv
AL et
O uile s B (O wiusiraqedu mnvey witili ns O wlodufnd  Dowwiu () wisld
P O awiTedusamrmnetaags u s Uaowdn susided wasnan #u
R, e e SRR W
O Waharlunmipawm O prvfuvsewndlvsiusmimunuiofaddy
@ iumwmarmsitsmnin v dsad dasan du il
O O s f e uabe () AndeniliAnana éﬂﬁ“ﬁ'ﬁ'\
@ L.
fuvivile : 13/12/2565 14:20:18 . :

249082

nfuanednense Tns 221


Admin
Rectangle

THUGCOM
Rectangle


&
) lsameuiauneses
1 5
~ .p?' NANGRONG HOSPITAL
Trewumnaunesss cor quulyadt - invgan fuaureTes sneurnses Swmiaydsid 31110 Tns 0 4463 3456 - 67 o 566

HANGRAONE HOBPITAL

------------------------------------------------------------------------------------------------------
-

SIUUNANTIATIVANANEHBIN DT 2auY

foffunsarn.. uweana.. _HN 424215 Fufinvas..... 13, Sunnmal 2565......
1,
o ‘A
( ) msleduuni ( ) nslaguuni
(1 fimuni msldBuamasitmin (A founi m3laBuanasitaanid
® @500Hz  O1,000 Hz 2,000 Hz O500Hz O 1,000 Hz () 2,000 Hz
(/3,000 Hz O4,000 Hz 2%,000 Hz @800 Hz | @3,000 Hz @ 4,000 Hz &7 6,000 Hz 8,000 Hz
Auuziih (Recommendation)

(/4 mvdndeadu muguniciundoinalfunnedidutadosiuandriummaneianumslédusoiomnd

(4 rasFnwuvmd y Ao wyn eRTIamaYn
-

b O i B it it M S R



Admin
Rectangle

Admin
Rectangle

THUGCOM
Rectangle


-
To-ana
WU

[sow8IUNauUIDS DY

NMANGRONG HOSPITAL
657 nuulsndu-Lageu ghuauwsod Swnousas fande widud 3mo

LD T

TIIUNANITATIVFUN WY 52U
1 50 U

LauTURS(HN) : 000440226
uimse - 13-12-2565

vhwiln : 50.0 druga : 155 duilnaniuBMD) : 21 ke/m? Arwudulaiin : 117/65 mmHg Inas : 65 afaanil

HaRTINAEAAIU(CBO) uansIEanmaail
Hct iz B 30 - 40 % UWAIR ] - -
Hb 182 g/dl 13.0 - 17.0 ¢/dl Jlmman
4500 - 10000 _
walC 1820 cell/mm3 {Elu'mma T“gir .
x1076 4.0 - 6.0 x10\5\6
i 33 cel/mm3 | cell/mm3 . -
PLT smear Adequate Adequate ‘; n S
140000 - 400000 i i
PLT Count 252000  |cel/mm3 | SR s - : - -
Neutrophil 515 % 40.0 - B0.0 % o s F: 2
Eosinophil 2.8 % 20-80% : - -
| Lymphocyte 38.0 % 200 - 45.0 % - -
Basophil 05 % 00-20% - %
Monocyte 5.2 % 20-10.0 % -
MCV indices 76 fL 80 - 97 fL MIATUa Ry
MCH indices 26 pe 27 - 32 po -
MCHC indicies 34 e/dl 32 - 36 g/dl -
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HBsAb -
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uARTIuRaRR31U(CBC) uanTITARAMIIALl
Hct az % 30 - 40 % uimaluldan - "
Hb 14.6 g/l 13.0 - 17.0 e/dl Tviuludon
4500 - 10000 . F ¥ .
WBC 5380  [celvmma | 2300 -1 o ' _ .
x1046 4.0 - 60 x1005\5
i 53 cell/mm3 l:eli.-"rnm; : . - :
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MCV indiices 80 fi B0O-9TfL SRR
MCH indices 21 pe 27-32 e a i . s
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HBsAg - - -
HBsAb - -
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uwdn : 41.0 dugs - 155 AvilananioBM) : 17 kg/m? eawdiladin : 100/58 mmHg Twes : 74 Afy/ud

uamITIAaANalU(CRO) uangIRABanaAdl
Het a1 % 30- 40 % haalucien - : -
Hb 141 |e/dl 130-17.0 ¢/dl Turuaon
4500 - 10000 : : : 3
WEaC 10840 CELU"I"I”'I-'S cell/mm3 Tﬂg{y . - -
x10M6 4.0 - 6.0 x100\5\4
RBC. a8 cell/mm3 |cell/mm3 . o ¥
PLT smear Imcreased Adﬂq.ﬂt«! - " "
180000 - 800000 NITWIITUYRALA
PLT Count 458000 cell/mm3 cellmm3 , . .
Heutrophil 54.3 o 40.0 - BO.0 % - - - -
Eosinophil a.6 % 20-80% - - - %
Lymphocyte 32.0 % 20.0 - 85.0 % . : o :
Basophil 0.6 % 0.0-2.0 % r % 5 &
Monocyte 45 % 20-100% . i 4
MCV indices 84 fl B0 - 97 fL MIINBIAY
MCH indices 29 pg 27 - 32 pe - - -
MCHC indicies 35 o/dl 32- 36 g/d| . : ;
ROW 120 % 11.5- 145 % ALP - - &
REC morphology Mormal Normal - 5 i .
HBsAg -
HBsADb . ; 3
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21y 29 U

@uTURS(HN) : 000508526
Suitngn : 13-12-2565

i ; 57.0 #ugs : 165 FuiananIe(BMI) : 21 kg/m? mamduladio : 112/72 mmHg Snes : 85 ASsANT

uARTIDRoMMALU(CBC) nansIoLiaannAdl
Het 39 % 30 - 40 % YT T - - -
Hb 132 o/dl 13.0-17.0 ¢/dl Tuiluion
450'3 - lm = - - =
WBC 9580 cell/mm3 cell/mm3 = _ - ‘
X10M6 (4.0 - 6.0 x10\\6 :
RO%-. i cell/mm3 |cellmm3 - : -
) A Adequate Adequate — 4 . '
180000 - 300000 AT
PLT Count 268000 cell/mm3 cell/mm3 . . . ;
Heutrophil 72.8 0, 40.0 - 80.0 % ™ 5 : .
Eosinophil 3.4 % 20-80% - s - -
Lymphocyte 200 %, 20.0 - 45.0 % - . . -
. Basophil 03 % 00-20% = - e .
Monocyte 35 % 20-100% - ‘ i -
MCV indices 89 f 80 - 97 fL AITUTaRY
MCH indices 31 ps 2T - 32 pq = M . -
MCHC indicies 34 e/dl 32 - 36 g/dl - - - -
RDW 13.1 % 11.5 - 14,5 % ALP . : :
RBC morphology Normal Normal A . 2 -
HBsAg - - -
HBsAb - 3 %
uaRTRlAmIE
uatinmshlan : uansr9ndulviiniale (EKG) O Uni O) wadnm
. LARSIR AT R R
FyURBM MR AATH @( uUni
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AT LT
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vwin : 55.0 dugd : 165 drtnanmo(BMI) : 20 ke/m? armsuladin : 143/75 mmHg Iwes : 64 ATV

upasInRoan3lU(CBO) uansrafonmaad
Hel 35 % 30 - 40 % dmaludon -
Hb 11.2 g/dl 13.0- 17.0 g/l Tuduluaon
4500 - 10000 - -
x10A6 4.0 - 6.0 x100\5\4
Wk 2.2 cell/mm3 |cell/mm3 - =
PLT smear Adequate Adequate ’ -
PLT Count 7 140000 - 400000 mni’mu‘umln
176000 cell/mm3 Aot Lrrer . ”
Mewtrophil 76.6 % 40.0 - 80.0 % .
Eosincphil 1.8 % 20-8.0% -
Lymphocyte 18.4 % 20.0 - 450 % -
Basophil 0.4 % 0.0-2.0 % a
. Monocyte 28 % 20-10.0% .
MCV indices 67 i 80- 97 AL NTIRHIaIR
MCH indices 22 pe 27 - 32 pg F -
MCHC indicies 32 g/dl 32 - 36 g/dl - 3
ROW 186 % 11.5- 145 % ALP -
HbsAg
HBsAb -
wanTeiadris
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= Aus
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vl : 74.0 dgs : 150 Auitnan1o(BMI) : 33 ke/m? Arwudilaiie : 18/85 mmHg Swas : 80 afyanil
waRTIRaAM(CBC) wanTInAaaniaadl
Het 39 ™ 30-40 % YT AP - - -
HE 130 o/dl 130- 170 g/dl Tufuluden
4500 - 10000 . o= . . -
1076 4.0 - 6.0 x1(0S\G
e 4.3 cel/mm3 | cellfmm3 - . 2
PLT smear Adeguate Adequate : c - - .
140000 - 400000 ehidad ol
PLT Count 303000  [cell/mm3 [140000 - - - -
Nevtrophil 394 % 40.0 - 80.0 % - : . .
Easinophil 4.8 % 20-80% = . ;
Lymphocyte 518 O 200-450% - . - -
Basophil 0z % 0.0-2.0% - . - -
. Maonocyte 18 % 20-100 % - - - -
MCV indices Q2 fL B0 - 97 fL ATIYI IR AU
MCH indhces 30 03 27-32 ;% - - : :
MCHC indicies 33 g/dl 32 - 36 ¢/dl 5 = - ¥
ROW 12.5 B 115 - 14.5 % ALP 5 . 5
RBC morphology Hormal Mormal = » B -
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ANALYSIS REPORT

Data Provided by Customer
-t o ol -4 1 - L3 d ’ v
Customer Name : U8 UN1329fa™99 311R qumimuamwuqﬂa’mﬂsswuﬂwuwaam LHBIREIMNTTUNDATN

Usemutinsdl 31953/16391

Address s fuens dunowndumefiosh Samiayiiud Customer Code  : M660063

Sampling By  : Sampling Team of Mine Engineering Consuttant Co., Ltd.  Sampling Date  : 21-24 April 2023

Sample Type anmsluussenaialy (Ambient) Sampling Method : High Volume Air Sampler
Station : ArdnasAuaInAsATUT N Report No. : M660063-01

(UTM 48P 0262530 E, 1607165 N.)

Data Provided by Laboratory

Laboratory Code No. : M660063/1 Received Date  : 25 April 2023
Analytical Date : 25 April - 2 May 2023 Report Date : 2 May 2023
Model of Equipment ; TISH iModel of Traceability : TE-5025A/2262
Certified Date : 5 December 2022 Expiration Date : 5 December 2023
) . Result Standard
Parameter Sampling Date Analytical Method (mg/m® me/m®)
21-22/04/2023 US.EPA 40 CFR 50, Appendix B, 0.058
Total Suspended Particulate (TSP) 22-23/04/2023 US.EPA 40 CFR 50, Appendix B 0.045 0.330
23-24/04/2023 US.EPA 40 CFR 50, Appendix B 0.056
21-22/04/2023 US.EPA 40 CFR 50, Appendix J 0.028
Particulate Matter (PM-10) 22-23/04/2023 US.EPA 40 CFR 50, Appendix J 0022 0.120
23-24/04/2023 US.EPA 40 CFR 50, Appendix J 0.027

Note: © Ussmapmsnssumsdaedenuisnd adufl 24 (na. 2547) Fas frvmmnasgunanwemaluussenalesisly
vizmalusrefiaanguny @u 121 aeuliey 104 9 Useme a1 Sudt 9 Fonew wa, 2547
Total Suspendegd Particulate (TSP) : fjuazpasumiuaansiu wady 24 $ala
Particulate Matter (PM-10) : fuassasvumminnd 16 luaseu wils 24 $1ln

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


THUGCOM
Rectangle

THUGCOM
Rectangle


ANALYSIS REPORT

Data Provided by Customer
o A = a - r - -y A . »
Customer Name : U3t w9sasfiavag 1dn IFIiﬂﬂ"I'iWlllB\‘1LL?‘HNQﬂ?l"mﬂ'i'ilﬁiﬂﬂ‘ﬁﬂﬂ%‘ﬁaaﬁ LHagAATUNI RN

Ussnulnstt 31953/16391

Address : fuaens Sunstafiimaniesd Saringisud Customer Code  : M660063

Sampling By  : Sampling Team of Mine Engineering Consultant Co., Ltd.  Sampling Date  : 21-24 April 2023

Sample Type ameluussenimialy (Ambient) Sampling Method : High Volume Air Sampler
Station : ddnelssliuvasiasnis Report No. : M660063-01

{(UTM 48P 0263307 E, 1606057 N.}

Data Provided by Laboratory

Laboratory Code No. : M660063/2 Received Date  : 25 April 2023
Analytical Date : 25 April - 2 May 2023 Report Date : 2 May 2023
Model of Equipment ; TISH ‘Model of Traceabitity : TE-5025A/2262
Certified Date : 5 December 2022 Expiration Date : 5 December 2023
Parameter Sampling Date Analytical Method Result Standard
{mg/m?) (mg/m?)
21-22/04/2023 US.EPA 40 CFR 50, Appendix B 0.060
Total Suspended Particulate (TSP} 22-23/04/2023 US.EPA 40 CFR 50, Appendix B 0.062 0.330
23-24/04/2023 US.EPA 40 CFR 50, Appendix B 0.056
21-22/04/2023 US.EPA 40 CFR 50, Appendix J 0.029
Particulate Matter (PM-10) 22-23/04/2023 US.EPA 40 CFR 50, Appendix J 0.031 0.120
23-24/04/2023 US.EPA 40 CFR 50, Appendix J 0.027

Note: ¥ Ussmnmznssundunadouuisnd adufl 24 (wa. 2547) 3os fumnasgusenmemeluussemalasiily
UssmelusuAnempunmn 16y 121 seufiaw 100 9 Yssnma o Tuil 9 Boney wa, 2547
Total Suspended Particulate (TSP) : {UAYaDILYIVADETIU iy 26 $ala
Particutate Matter (PM-10) : {uaseaswnmidnnia 10 lumsau wafy 24 $rlue

Reviewed signatory Approved signatory

Reported results refer to submitted samplefs) only., 2/3
Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev.06 03-04-2566
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ANALYSIS REPORT

Data Provided by Customer
o ar o W - 1 P ) ' ar
Customer Name : USE¥ Un3048amad 919m Tﬁﬂmimumu.wuqma’mﬂi‘iu'tiuwuuwaam LHORFEIMATINNAFIN

Ussnmuling?t 31953/16391

Address : fvann1s dnnamBimaniesh Sawiayiiug Customer Code  : M660063

Sampling 8y : Sampling Team of Mine Engineering Consultant Co., Ltd.  Sampling Date  : 21-24 April 2023

Sample Type o mluusssmealy (Ambient) Sampling Method : High Volume Air Sampler
Station s dusregstinilendrsg Report No. : M660063-01

(UTM 48P 0262814 E, 1606154 N}

Data Provided by Laboratory

Laboratory Code No. : M660063/3 Received Date  : 25 April 2023
Analytical Date 1 25 April - 2 May 2023 Repaort Date : 2 May 2023
Model of Equiprment : TISH Model of Traceability : TE-5025A/2262
Certified Date : 5 December 2022 Explration Date : 5 December 2023
Parameter Sampling Date Analytical Method . Standaid >
{me/m?) (me/m3)
21-22/04/2023 US.EPA 40 CFR 50, Appendix B 0.053
Total Suspended Particulate (TSP) 22-23/08/2023 US.EPA 40 CFR 50, Appendix B 0.047 0.330
23-24/04/2023 US.EPA 40 CFR 50, Appendix B 0.047
21-22/04/2023 US.EPA 40 CFR 50, Appendix J 0.023
Particulate Matter (PM-10) 22-23/04/2023 US.EPA 40 CFR 50, Appendix J 0.021 0.120
23-24/04/2023 US.EPA 40 CFR 50, Appendix J 0.022

Note: " YszmArmisnssumsdauiadouwviend atufl 24 . 2547) dos dmussnasgruaamwermatuussermalasily
UssmalurruBeemyuny Wiy 121 aeufitas 106 4 Ussna o R 9 Bmnan wa, 2547
Total Suspended Particulate (TSP) : fuagapuIIUADETIU 1wde 24 $alie
Particulate Matter (PM-10) : Juasoasuwnadnnit 10 luaseu wie 24 47l

Reviewed signatory Approved signatory

Reported results refer to submitted sarmple(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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ANALYSIS REPORT

Data Provided by Customer :
- o ar i a o o + Iy
Custorer Name  : U380 wissasfiannag 91Aa Iﬂ‘mm5mﬁaauwuqmﬁwnﬁmuwwwaaﬁ CHOBRAMATINNDHTY
Usenudash 31953/16391

Address : MUPONS uneduwInAYsh Samiay3snd Customer Code  : M660063
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 21-24 April 2023
Sample Type s e fidviay (Wind Speed) Sampling Method : Anemometer
Station s dhiinandlaslifiveadlasens Report No. : M660063-01

(UTM 48P 0263307 E, 1606057 N.)
Data Provided by Laboratory

Laboratory Code No. : M660063/5 Received Date  : 25 April 2023
Analytical Date : 25 April - 2 May 2023 Report Date : 2 May 2023
Result
Time 21-22 April 2023 22-23 April 2023 23-24 April 2023
Wine epeed | birection Wind Speed | pirection Wi *peed | Direction

10.00-11.00 1.5 INNW N/A N/A 4.2 WINW
11.00-12.00 N/A N/A 3.5 W 4.0 WNW
12,00-13.00 N/A N/A 50 W 4.¢ WNW
13.00-14.00 N/A N/A 4.4 WNW 4.7 WNW
14.00-15.00 N/A N/A 4.7 WNW 54 WHNW
15.00-16.00 0.8 WNW 53 WINW 45 NNW
16.00-17.0C N/A NAA 5.4 WNW 44 NNW
17.00-18.00 N/A N/A 5.4 WNW 2.2 NNwW
18.00-12.00 N/A N/A 2.7 NW 2.0 WNW
19.00-20.00 N/A N/A 26 WINW 1.7 N
20.00-21.00 N/A N/A 29 WINW 27 W
21.00-22.00 N/A N/A 2.6 W 1.9 W
22.00-23.00 N/A N/A 3.0 W 24 W
23.00-00.00 N/A N/A 21 WNW 2.2 W
00.00-01.00 N/A N/A 2.2 W 0.9 WSW
01.00-02.00 N/A N/A 1.6 WSW 0.8 WSW
02.00-03.00 N/A N/A 1.8 WSW 0.6 Nw/
03.00-04.00 N/A N/A 1.3 WSW N/A N/A
04.00-05.00 N/A N/A 1.7 W5SW 1.5 WSW
05.00-06.00 N/A N/A 1.7 W 1.6 WswW
06.00-07.00 MN/A N/A 0.5 WNW 2.1 W
07.00-08.00 N/A N/A 1.5 N 2.4 WNW
08.00-09.00 N/A N/A 2.5 NNE 2.5 WNW
09.00-10.00 N/A N/A 2.6 SwW NAA N/A

Note: N/A wunbfla anasu (Calm) fidwindt 0.4 mys
Infer:  Hirmaaugnlugianoiniia : fiansTusndearileraulumdismyiuen
arniaudulng dewinndi 0.4 mvs

Reviewed signatory Approved signatory

Reported results refer to submitted sample(s} only. 1/2
Bo not capy partial of this analysis report without official approval,
MEC-FM-45 Rev.06 03-04-2566
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ANALYSIS REPORT

Data Provided by Customer
- at a o a - 7S Y -l ] 1Y
Customer Name  : U3¥ YNTDIAad 9106 Tmiam'il:mlaauwquamnswwwwz%a&ﬁ IHORAENNIIUNOATII
L' J
Ussnulngy 31953/16391

Address : AT Swnelafaminiiosd fmiayiugd Customer Code  : M660063
Sampling By : Sarnpling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 21-24 April 2023
Sample Type : anuSuazfirveay Wind Speed) Sampling Method : Anemometer
Station : drinenilseliduradassas Report No. : M660063-01

(UTM 48P 0263307 E, 1606057 N.)
Data Provided by Laboratory

Laboratory Code No. : M660063/5 Received Date  : 25 April 2023
Analytical Date : 25 Aprit - 2 May 2023 Report Date : 2 May 2023
D ROSE PLOT: DISFLAY COLMENTS:
Stalon FEO063/4 Diwctim {luwing fromk
....... e
=55
.m:* L % Start Dmimr 2 072023 - 10000
End Date: 240412023 - 10:00
e TOTAL ECUHT. | CALLVANGS:
2 oz . s WA
= COMPAHY NANE:
“"‘.\ UOGELER:
s, WIND SPEED
i) e
= P
[ sw-as
m:m
ggum_,- PROJECT haY.;

EARDT foa L B 4 It d

Reviewed signatory Approved sighatory

Reported results refer to submitted sample(s) only. 2/2
Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev.06 03-04-2566
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ANALYSIS REPORT

Data Provided by Customer
L4 L] o 1 ] ] £ J 13 v
Customer Name : US¥% uiteddaviad 919a Iﬂ?\1ﬂ‘]‘5mﬁﬂﬂ&ﬁﬁﬂ@ﬂﬁ?ﬂﬂ?‘iﬂ‘ﬂﬂﬂﬂﬂu%ﬁaﬁﬂ LHORAATUNITUNDATH
o
UYssymuuaTh 31953/16391

Address : iuanms duneniiuwseiiesh fwmiaysiug Customer Code  : M660063

Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 21-24 April 2023
Sample Type : seAulde’ (Sound Level) Sampling Method : Sound Level Meter
Station : dinadAuamAsAuTINN Report No. : M660063-01

(UTM 48P 0262530 E, 1607165 N.)
Data Provided by Laboratory

Laboratory Code No. : M660063/5 Received Date  : 25 April 2023

Analytical Date : 25 Aprit - 2 May 2023 Report Date 1 2 May 2023

Model of Equipment : Quest Madel of Traceability : CA-128/U2040047

Reference of level (dB(A)): 110 dB/1,000 Hz Calibrated Date : 23 March 2023

Measurement of Reading (dB(A)} : 108.00 dB/999.42 Hz Certificate No ; C2203-0102

Equivalent Sound Pressure Level (dB(A))
Time 21-22 April 2023 22-23 April 2023 23-24 April 2023
Leq 24 hrs. Lmax Leq 24 hrs. Lmax Leg 24 hrs. Lmax
09.00-10.00 527 814 62.9 103.3 554 86.1
10.00-11.00 53.6 73.1 51.5 70.2 53.2 74.9
11.00-12.00 52.8 73.4 514 71.8 55.7 75.4
12.00-13.00 50.7 753 50.8 68.0 571 75.2
13.00-14.00 49.8 70.0 5C.4 66.7 55.5 92.8
14.00-15.00 521 754 49.1 67.6 57.0 82.5
15.00-16.00 52.4 723 49.7 75.% 60.0 894
16.00-17.00 534 74.0 54.9 88.6 53.9 4.6
17.00-18.00 50.4 72.9 51.5 76.5 55.8 89.2
18.00-19.00 48.4 1.1 50.2 71.6 52.7 82.6
15.00-20.00 60.5 88.2 46.2 68.5 51.1 78.8
20.00-21.00 47.8 77.0 42.2 59.8 43.1 60.8
21.00-22.00 a2.7 58.4 42.9 593 423 59.5
22.00-23.00 41.5 575 42.5 59.3 431 58.2
23.00-00.00 44.0 68.6 43,8 724 44.5 67.8
00.00-01.00 44.2 65.3 44.5 68.9 a5.3 70.8
01.00-02.00 45.0 70.4 44.6 69.9 45.0 65.5
02.00-03.00 46.1 829 45.0 71.6 46.1 69.5
03.00-04.00 50.2 73.8 49.9 76.3 49.2 69.9
04.00-05.00 55.9 742 55.4 74.1 56.1 86.9
05.00-06.00 55.1 78.4 55.6 73.4 56.2 74.1
06.00-07.00 54.6 75.7 56.9 83.9 55.6 79.1
(7.00-08.00 54.9 75.2 58.1 §3.2 54.2 74.0
08.00-09.00 54.0 80.3 55.9 88.3 56.3 30.9
Average 24 hrs, 52.8 - 53.8 - 54.3 -

Maxdimum - 88.2 - 103.3 - 92.8
Standard” 70,0 1150 __{ . 70.0 115.0 70.0 115.0

Note: ¥

Reviewed signatory B Approved signatory
Reported resuits refer to submitted sample(s) onty. 1/3

Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev.06 03-04-2566
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ANALYSIS REPORT

Data Provided by Customer
o 0l 3 - I - d 1 I
Customer Name  : USW% 4NT9sdavas 91im TFINl'l"ﬁL‘Viil@\iLLWUQﬂﬁ’MﬂSiﬂWﬂ%UUS‘ﬁ@ﬁﬁ LﬂﬂQﬂﬁﬂﬂﬂimﬂﬂﬂiﬂﬂ
L |
dseymuuai 31953/16391

Address : Auanms dunawduwInifod fmiayisud Customer Code  : M660063

Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 21-24 April 2023
Sample Type : 5efuLden (Sound Level) Sampling Method : Sound Level Meter
Station : dninaulsabifuvaslasins Report No. : M660063-01

(UTM 48P 0263307 E, 1606057 N.)
Data Provided by Laboratory

Laboratory Code No. : M660063/6 Received Date  : 25 April 2023

Analytical Date : 25 April - 2 May 2023 Report Date 1 2 May 2023

Model of Equipment ; Quest Model of Traceability : CA-12B/02040047

Reference of level (dB(A)): 110 dB/1,000 Hz Calibrated Date : 23 March 2023

Measurement of Reading (dB(4)) ; 108.00 dB/999.42 Hz Certlficate No : C2203-0102

Equivalent Sound Pressure Level (dB(A))
Time 21-22 April 2023 22-23 April 2023 23-24 April 2023
Leq 24 hrs. Lmax Leqg 24 hrs. Lmax Leq 24 hrs. Lmax
10.00-12.00 55.9 g2.3 57.1 84.1 53.9 74.4
11.00-12.00 54.3 70.8 54.2 8.7 56.0 76.5
12,00-13.00 52.6 76.5 51.0 74.0 51.5 74.6
13.00-14.00 56.0 76.7 52.8 73.9 526 720
14.00-15.00 55.1 7.4 54.0 78.8 54.8 78.2
15.00-16.00 57.0 80.2 54.2 76.9 56.3 80.7
16.00-17.00 52.1 71.8 53.8 7.2 54.4 771
17.00-18.00 48.9 63.9 51.6 65.2 554 69.3
18.00-1%.00 a437.7 66.0 49.5 63.9 46.1 62.5
19.00-20.00 46.0 58.2 47.1 501 41.8 57.5
20.00-21.00 44.9 65.7 46.6 61.9 424 574
21.00-22.00 45.3 61.3 433 55.3 40.7 49.6
22.00-23.00 451 62.0 41.9 534 40.5 51.0
23.00-00.00 42.9 73.6 41.9 54.0 41.0 50.5
00.00-01.00 40.4 52.1 40.6 53.7 44.7 2.7
01.00-02.00 41.¢ 51.7 40.3 50.9 41.5 48.7
02.00-03.,00 41.4 579 40.7 533 42.0 51.3
03.00-04.00 43.9 64.1 39.8 56.2 43.1 52.4
04.00-05.00 44.5 61.9 40.7 51.1 429 51.0
05.00-06.00 47.8 65.4 434 54.5 43.9 576
06.00-07.00 52.0 68.3 46.7 61.7 45.5 60.1
07.00-08.00 55.1 76.3 531 75.8 q47.6 66.4
08.00-0%.00 54.7 79.2 55.0 7.2 48.5 713
09.00-10.00 52.7 74.9 544 73.6 49.2 30.1
Average 24 hrs. 518 - 51.2 - 50.7 -

Maximurn - 82.3 - 84.1 - 80.7
Standard"’ T0.0 1150 70.0 115.0 70,0 115.0

MNota: U slevanameomosssioocBaunndasataan® %8 ar fn o ordmee@as = x o 5 S

Reviewed signatory N Approved signatory
Reported results refer to submitted sample(s) only. 2/3

Do not copy partial of this analysis report withaut official approval.
MEC-FM-45 Rev.06 03-04-2566
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ANALYSIS REPORT

Data Provided by Customer

@ gt o ar - [ - m, T | ] w
Customer Name  : US8% uN5998amad 9949 qumimua~1umuqma‘mnssmuﬂwwzﬂuaaﬂ LNORRAIMNTIUNDIATN
W al
Useyuuagi 31953/16391

Address s uanTs ennalndunsaiiei daviayiiug Customer Code  : M660063
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 21-24 April 2023
Sample Type : seAULde (Sound Level) Sampling Method : Sound Level Meter

Station : Uurregstinidandisgy
(UTM 48P 0262814 E, 1606154 N.}

Data Provided by Laboratory

Laboratory Code No. : M660063/7
Analytical Date 1 25 April — 2 May 2023

Model of Equipment : Quest

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

Report No. : M660063-01

Received Date  : 25 April 2023
Report Date : 2 May 2023

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

Equivalent Sound Pressure Level (dB(A))
Time 21-22 April 2023 22-23 April 2023 23-24 April 2023

Leq 24 hrs. Lmax Leq 24 hrs. Limax Leq 24 hrs. Lrmax
09.00-10.00 56.8 84.7 47.9 71.7 46.3 75.1
10.00-11.00 48.3 77.3 48.9 737 47.2 70.0
11.00-12.00 46,9 729 44.3 66.1 4.0 80.7
12.00-13.00 44.¢ 70.8 46.1 67.4 438.7 72.9
13.00-14.00 45.7 78.5 44.5 60.7 453 67.5
14.00-15.00 49.8 69.2 47.1 66.9 45.9 63.4
15.00-16.00 48.8 70.7 16.5 68.8 50.5 77.2
16.00-17.00 48.0 70.8 48.6 77.4 51.2 777
17.00-18.00 440 67.1 48.0 75.9 46.5 78.2
18.00-19.00 40.4 59.3 41.8 59.8 39.4 60.6
19.00-20.00 42.5 72.6 40.4 577 41.6 62.6
20.00-21.00 40.1 60.6 40.3 49.5 40.7 51.3
21.00-22.00 40.7 53.9 40.5 52.8 41.3 54.5
22.00-23.00 40.8 58.1 41,5 68.7 41,6 50.3
23,00-00.00 41.1 55.9 40.1 499 41,3 52.9
00.00-01.00 40.7 54.5 40.0 525 41.7 54.8
01.00-02,00 40.8 53.8 41.7 74.4 1.4 60.2
02.00-03.00 41.7 59.7 40.1 59.6 40.2 56.2
03.00-04.00 410 575 41.0 50.5 41.4 55.6
04.00-05.00 44.3 62.8 54.3 77.2 49.2 80.1
05.00-06.00 50.1 T77.6 61.5 76.4 435 73.0
06.00-07.00 56.5 86.1 52.5 73.8 47.7 67.5
07.00-08.00 64.9 107.3 49.9 82.0 50.0 74.0
08.00-09.00 503 763 48.0 7d4.7 47.0 74.3

Average 24 hrs. 53.0 - 50.4 - 46.7 -

Madmum - 107.3 - 82.0 - 80.7
Standard” 70.0 115.0 70.0 115.0 70.0 115.0

Note: U Jszmenainssunisfaindouusisnnd adufl 15 (e, 2580 BT Thvumnnsgusedudedngialy

{f

Reviewed signatory

Approved 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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Data Provided by Customer
- U3 wiesasiames $1in Tasemailoausfugaanunssuyiinfiuuzesad Wageanvnssunaadne

Usynulingfl 31953/16391
s ATuanT?3 nnawdunsaiiesd Javinyiiug

Custorner Name

Address
Sampling By
Sample Type
Station

{(UTM 48P 0262690 E, 1606562 N.}

Data Provided by Laboratory
Laboratory Code No. : M660063/8

: Sampling Tearmn of Mine Engineering Consultant Co., Ltd. Sampling Date
: anuduayiiew (Vibration)
s Uihameuiaassnulng

Customer Code

Sampling Method :
Report No.

Received Date

ANALYSIS REPORT

: M660063
+ 21 April 2023

Vibration Recorder

: M660063-01

: 25 Aprit 2023

Analytical Date : 25 April - 2 May 2023 Repott Date : 2 May 2023
Parameter Resuit
TRANSVERSE VERTICAL LONGITUDINAL
Frequency (Hz) N/A N/A N/A
Peak Particle Velocity {mm/sec) <0.130 <0.130 <0.130
Peak Displacement (mm) 0.000 0.000 0.000
Standard”
Peak Particle Velocity (mm/sec) - - -
Peak Displacement (mm) - - -

Note :

afuilusnfiaampumen iy 122 wouit 125 ¢ avhufl 29 funau 2548

N/A vaneia Frequency < 1 Hz, Velocity <0.130 mim/sec uag Displacement < 0 mm
watastdamiios 16.00 W

¥ Ysemnssnmamineinsesninfuaviinandon ($ae dvusuiasguauaussiudswazanudugsiiiousinnsvimiisiu

Reviewed signatory

Reported results refer to submitted sample(s) only.

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

Approved signatory

1/2
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ANALYSIS REPORT

Data Provided by Customer
Customer Name  : US¥W wusasdawes hidn Iassnmswmiletusfugaamnssusiiafuusyead ilegaamnsaunaasie
al é
Usgnuuniv 31953/16391

Address - Auanns dunaafinnsnifesd Jvdayitug Customer Code  : M660063
Sampling By : Sampling Team of Mine Engineering Consultant Co,, Ltd. Sampling Date  : 21 April 2023
Sample Type : eouduasiiieu (Vibration) Sampling Method : Vibration Recorder
Station s Yrusegitulandisig (UTM 48P 262187 E, 1606040 N.) Report No. : M660063-01
Data Provided by Laboratory
Laboratory Code No. : M&60063/9 Received Date  : 25 April 2023
Analytical Date : 25 April - 2 May 2023 Report Date 1 2 May 2023
Parameter Aesuls
TRANSVERSE VERTICAL LONGITUDINAL

Frequency {Hz) N/A N/A N/A

Peak Particle Velocity (mm/sec) <(.130 <0.130 <0.130

Peak Displacement {(mm} 0.000 0.000 0.000

Standard”
Peak Particle Valocity (mm/sec) = - =
Peak Displacement (mm} - - =

Note: " Ussmpnszwsiminennsessunauasiuanden $aq dmusmnmsgumunussiudsaasauduandeuannsiiuiiosiiu
- - ™ ] -l 2 a ar
Afsmilusmiaamaumn ey 122 saudl 125 1 aeiuil 29 §unpy 2548

N/A wanehis Frequency < 1 Hz, Velocity <0.130 mm/sec wag Displacement < 0 mm
vanszdinmiiog 16.00 u.

Reviewed signatory Approved signatory

Reported resulis refer to submitted sample(s) only. 2/2
Do not copy partial of this analysis report without official approval.
MEC-FM-15 Rev.06 03-00-2568
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ANALYSIS
REPORT

NSC-TISITIS 17025
Testing 0623

Data Provided by Customer
- G - L3 L7 & - d » »
Customer Name : USuY WNTANARIMBA 970A Tﬁ‘samsmﬁaﬂuwuqmawnimwmﬁuuwaaﬁ LWEgREMVINTTNNDA
o _al
Usenuinsn 31953716391

Address : FUAR1IT Snnewmdunseifiesd Sordayiiug Customer Code  : M660063
Sampling By : Sarmpling Team of Mine Engineering Consultant Co., Ltd.  Sampling Date  : 24 April 2023
Sample Type 1 (Water) Sampling Method : Grab Sampling
Station  shiafiuudnnnaadls (UTM 48P 0262650 E, 1606698 N)  Report No. : M660063-01
Data Provided by Laboratory
Laboratory Code No. : M660063/10 Received Date  : 25 April 2023
sample Appearance : wiaasld favnevuhimna lifindu Analytical Date  : 25 April - 2 May 2023
Report Date : 2 May 2023
Parameters Units Analytical Methods ! Results Standard ?
pH @ 25 °C - Electrometric Method (4500-H" B) 7.5 5.0-9.0
Total Suspended Solids me/L Dried at 103-105 °C (2540 D} 71 -
Turbidity* NTU Nephelometric Method (2130 B} 21 -
F— i Digestion, Inductively Coupled Plasma <001 Not more
Method (3030 F, 3120 B) than 0.01

Digestion, Inductively Coupled Plasma

Total Iron mg/L. 0.04 -
Method {3030 F, 3120 B)
Digestion, Inductively Coupled Plasma Not more
Manganese me/L <0.01
Method (3030 F, 3120 B} than 1.0

MNote: Y Standard Methods for the Examination of Water and Wastewater. 23 ed. APHA, AWWA, WEF, 2017,
= Uizmﬁﬂm..nﬁumsﬁau’maauumw avuil 8 {wa. 2537) aanﬂ'1uﬂ'muluwsziwuzuq;nmmuua“‘iﬂmammwa\mﬁaai}uw&ﬁm
.7.2535 Liae munsnasgrunmn b luuvanih iy Afuilusiesiesmgune W 111 neuil 16 « asiuil 20 nuaWug 2537
QlszLmit 3)
* swnimaaeuiieguonveutiensiuTas ISO/EC 17025 vevfanfiRnameeou

Reviewed signatory Approved signatory

Reported results refer to submitted sample(s) only. 1/4
Do not copy partiat of this analysis report without offidial approval.
MEC-FM-45 Rev.06 03-04-2566
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ANALYSIS
REPORT

NSC-TISI-TIS 17025
Testing 0623

Data Provided by Custorer
= o Al o =y - £ od ] k5
Customer Name : U8 wesesfiaines 990m Tasaniswilag USHUGAAVNTIUTUANUUETEDR LHDEAATNTIUNDATH
L A
Usznulnsn 31953/16391

Address : Awan12s Snnawdunsafesd Smiaydsud Customer Code  : M660063
Sampling By  : Sampling Team of Mine Engineering Consultant Co., Ltd.  Sampling Date  : 24 April 2023
Sample Type 1 (Water) Sampling Method : Grab Sampling
Station hfnAuieriesestuth Gump) Report No. : M660063-01

(UTM 48P 0263242 E, 1605516 N.)

Data Provided by Laboratory

Laboratory Code No. : M660063/11 Received Date  : 25 April 2023
Sample Appearance : Winodla dnznoudilna lifindu Analytical Date  : 25 April - 2 May 2023
Report Date 1 2 May 2023
Parameters Units Analytical Methods ¥ Results Standard ?
pH @ 25 °C - Electrometric Method (4500-H* B) 84 5.0-9.0
Total Suspended Solids me/L Dried at 103-105 °C (2540 D) <5.0 =
Turbidity* NTU Nephelometric Method (2130 B) 1.1 -
. Digestion, Inductively Coupled Plasma Not more
Arsenic* me/L <0.01
Method (3030 F, 3120 B) than 0.01
Digestion, Inductively Coupled Plasma
Total Iron me/L 0.01 =
Method (3030 F, 3120 B)
Digestion, Inductively Coupled Plasma Not more
Marnganese me/L <0.01
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 ?J'szmﬁﬁmunmm‘iﬁdu‘aaﬁauwwm atuil 8 (‘H A, 2537) aanmum'l:d'luw‘ss‘i'l‘tiﬁ'tutgﬂmLa?nLtﬁz‘in*mﬁmmwé‘au'maauumﬁ"m
.4.2535 309 rhﬂuﬂmmgmﬂamwuﬂuwmmmﬁ‘u ARuflus1wienyune e 111 Aoudl 16 1 avudi 24 AUAUG 2537
(Uszandi 3)

* ‘s1tJm'mﬂaﬂuﬁag'uanﬂﬂu'ﬂ‘mnw%'mm ISOAEC 17025 vemipwiidnmasy

Reviewed signatory Approved signatory
= e e e e T
Reported results refer to submitted sample(s) only. 2/4

Do not copy partial of this analysis report without officlal approval.
MEC-FM-45 Rev.06 (3-04-2566
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/N ANALYSIS
ZF % REPORT

Testing 0623

Data Provided by Customer
Customer Name : U3g wisasfiaimes diin nsamsviiewitugramasainfiuuyesead egpramnsnineadne

UsemuUms? 31953/16391

Address : fuennas dneladuwssifiosh Sriaydsud Customer Code  : M660063
Sampling 8y  : Sampling Team of Mine Engineering Consultant Co., Ltd.  Sampling Date  : 24 April 2023
Sample Type  : U1 (Water) Sampling Method : Grab Sampling
Station : Yawmattuiiuan (UTM 48P 0262961 E, 1607272 N.)  Report No. : M660063-01
Data Provided by Laboratory
Laboratory Code No. : M660063/12 Received Date  : 25 April 2023
Sample Appearance : 1a flazneu lifindu Analytical Date  : 25 April - 2 May 2023
Report Date : 2 May 2023
Standard ?
Parameters Units Analytical Methods * Results | Appropriate | Maximum
Criteria Criteria
pH ® 25 °C - Electrometric Method (4500-H* 8) 7.8 7.0-8.5 6.5-9.2
Total Solids mg/L Dried at 103-105 °C (2540 B) 132 - -
N
Total Dissolved Solids me/L Dried at 180 °C (2540 C} 126 t:::$ 1,200
X Not more
Total Hardness mg/L as CaCQ; | EDTA Titrimetric Method (2340 C) 98 500
than 300
Turbidity* NTU Nephelometric Method (2130 B) <1.0 5 20
. Digestion, Inductively Coupled Plasma Not
A L X 0.
rsenic” my Method (3030 F, 3120 B) <0.01 Detected 0
Digestion, Inductively Coupled Plasma Not more
Total | 0.01 0
ot fren ML Method (3030 F, 3120 B) than 0.5 .
Digestion, nductively Coupled Plasma Not more
M L 0.1 0.5
D me/ Method (3030 F, 3120 B) — than 0.3

Note: D Standard Methods for the Examinatiqn of Waterl and Wastewater. 23V ed. APHA, AWWA, WEF, 2017.
2 Yssmmssnsaminenssasusduazdunadan e Avemdninusiuazzasmshmanmdmiumlostfudmasisuguar
mtesiiludssduwnfeuduiy na. 2551 Ffuiluswfioompunes i 125 noudiv 85 « aviufl 21 wqunmu 2551
* swmsnareuiioguanteutiumsduses ISO/EC 17025 vesipfiRn snaaey

Reviewed signatory Approved signatory

Reported results refer o submitted sample(s only, 3/4
Do not copy partiat of this anatysis report without officlal approval.
MEC-FM-45 Rev.06 03-04-2566
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ANALYSIS
REPORT

NSC-TISI-TIS 17025
Testing 0623

Data Provided by Customer
- w = o a - b P s ] »
Customer Name : USHH W19504Aa1M9¢ 910A IFI'5\1fl"I‘iWI&IENLﬁ‘l’luqﬁﬂﬂﬂﬂiiﬂﬁUﬂﬂuUS‘Uﬂﬂﬂ I.WBE]ﬂﬁ'mﬂTiilﬂEIﬂi’H
Ussnunsdl 31953/16391

Address : fuaes Sunewumssifiosd Faniayidug Customer Code  : M660063
Sampling By : Sampling Team of Mine Engineering Consuttant Co., Ltd.  Sampting Date  : 24 Aprit 2023
Sample Type ’31 {Water) Sarnpting Method : Grab Sampling
Station s Youmathulandisg (UTM 48P 0262196 E, 1605516 N.)  Report No. . M660063-01
Data Provided by Laboratory
Laboratory Code No. : M660063/13 Received Date  : 25 April 2023
Sample Appearance : 1a finzneu TifinAu Analytical Date  : 25 April - 2 May 2023
Report Date : 2 May 2023
Standard 2
Parameters Units Analytical Methods ¥ Results | Appropriate | Maximum
Criteria Criteria
pH ® 25 °C - - Electrometric Method (4500-H* B} 8.1 7.0-8.5 6.5-9.2
Total Solids me/L Dried at 103-105 °C (2540 B) 156 R
Total Dissolved Solids me/L Dried at 180 °C (2540 C) 167 WGk OLE 1,200
than 600
Total Hardness mg/L as CaCQ; | EDTA Titrimetric Method (2340 C) 96 Not mrore 500
than 300
Turbidity* NTU Nephelometric Method (2130 B) 1.1 5 20
. Digestion, Inductively Coupled Plasma Not
Asenic’ myL Mzthod (3030 F, 312yo B) " SUEL Detected 0.05
Total Iron me/L Digestion, Inductively Coupled Plasma b1 Not more 10
Method (3030 F, 3120 B) than 0.5
Marigariess _—t Digestion, Inductively Coupled Plasma S Not more 0.5
Method {3030 F, 3120 B) than 0.3

Note: ¥ Standard Methods for the Examination of Water and Wastewater, 23" ed. APHA, AWWA, WEF, 2017,
2 JsmenseniminenssTiiuasdsnden (Jas n'muﬂﬂé'ﬂmruviu,azu'min'ﬁ’hm1mmmﬁfhmmiﬂaanumumﬁﬁmmms
matesiludasdsuandoudiuiy wa. 2551 mww’iuswmamwnm W 125 waufiiey 85 1 aviuil 21 Wa AR 2551
* 'rlﬂmsmﬁmjﬁaguanvawwmssusm ISO/IEC 17025 weawesUfjifinsmagay

Reviewed signatory Approved signatory

Reported results refer to submitted samplels) only. 4/4
Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev.06 03-04-2566
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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
= 2.0419%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)
AP: rootsmeter manometer reading (mm Hg)
Ta: actual absolute temperature (°K)

Pa: actual barometric pressure (mm Hg)

b: intercept
m: slope

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

the Atmosphere, 9.2.17, page 30

Tisch Environmental, Inc.
145 South Miami Avenue
Village of Cleves, OH 45002

www.tisch-env.com
. TOLL FREE: (877)263-7610
FAX: (513)467-9009




DX

Acoustlic Laboratory
Thailand

Certificate of Calibration

Certificate No.: C2203-0102

Order No: 2203040

Customer:

Date of Calibration: 2023-03-22
Date of issue: 2023-03-23
Instrument Calibrated: Sound Calibrator
Manufacturer: Quest

‘T'ype: CA-12B

Serial no: 2040047

Calibration and verification performed:
LThe performed tests refer to the sections 5.2, 5.3 and 5.5 in IEC 60942 (2003): Electro-acoustics - Sound

Calibrators, The calibrator has been tested as described in Annex B of the sume standard.

Preconditioning:

L'I“ht:- equipment was preconditioned for more than 12 hours at the specified calibration temperature and
humidity.

Instruments and Program:

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

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

Traceability

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

Reference microphone: NCL, Norway

Voltage: TPA, Thailand

Frequency: TPA, Thailand

Puge 1 of 2

Registration number 0105564086235
6/54 Poemsin Soi 42, Sal Mai, 10220 Bangkok Thailand
Tel (+66) 02 1253027 Fax (+66} 02 1253027 Email: info@aitbkk com
www.altbikk.com


THUGCOM
Rectangle


Y 2,

Acoustic Laboratory
Thailand

Certificate No.: C2203-0102

Environmental conditions: Pressure: Temperature:
Reference conditions: 101.43 kPa 23.0°C
Measurement conditions: 100.67+ 0.01 kPa 214=1.1°C

1. Sound pressure level

Relative humidity:

50 %RH
58.9+2.2 %RH

Specified sound | Measured sound | Deviated value Uncertainty Tolerance limit
pressure level pressure level (dB) (dB) IEC60942:2003
(dB) (dB) Class 2 (dB)
Reference microphone 40AU S/N 309231
110.00 | 108.0 | -2.0 [ +0.1 ] +0.75
2. Frequency
Specified Measured Deviated value Uncertainty Tolerance limit
Frequency Frequency (%) (Hz) IEC60942:2003
(Hz) (Hz) Class 2 (%)
Reference microphone 40AU S/N 309231
1000.00at 110dB | 999.42 | 0.06 | £0.1 | +2.0

3. Total distortion

Specified sound . ; i Tolerance limit
g:essure Ve Measure(i/mstortmn Unce;tamty IEC60942:2003
(dB) (%) (%) Class 2 (%)
Reference microphone 40AU S/N 309231
110.0 [ 0.80 [ +0.3 1 + 4.0

providing a level of confidence of approximately 95%

Calibrated Checked By: .

Date of calibration + 2023-03-22
Date of issue : 2023-03-23

The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage factor k = 2,

Regizstration number 0105564086235
6/54 Poemsin Sol 42, Sai Mai, 10220 Bangkok Thailand
Tel (+66) 02 1253027 Fax (+66) 02 1253027 Email: info@altbkk.com
www.altbidk.com

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

Certificate of Calibration

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

Equipment Name ¢ Vibration Manitors

Manufacturer o Instantel

Model T N/A

Serial Number ¢ UM14539

ID. Number I VM-NO-8

Environmental Conditions

Ambient Temperature Ll aen Received Date A3 dan 2023
Relative Humidity : B0% t15% Calibration Date : 17 Jan 2023
Location of Calibration ¢ In-Lab Recommend Due Date T 17 Jan 2024
Calibration Procedure . In-House Method Date of Issue : 18 Jan 2023

Method of Calibration

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

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

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

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

Calibrated by Approved by

Calibration Officer

Authorized Signatory

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

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

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

PTB - Physikalisch Technische Bundesanstalt, Germany

SP-FM-04-15 rev.0



ty METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

Certificate No. :

Result of Calibration

SPR23010174-3

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

Geophone P/N 721A3301

Functional Performance Test

Page : 3 of 4

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

SP-FM-04-15 REV.Q




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

Result of Calibration

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

Results of Calibration : () Without ( ) After Adjustment

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

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

Note:

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

This Certificate is not certified for any cammercial transaction.

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

— End of Certificate -

SP-FM-04-15 REV.0



- THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

Calibration Certificate

lssued by: Calibration & Test Section : Meteorological Instruments Bureau

Date of Issue 24 February, 2023 Certification No. 071/23
rage : 1 of 2
Objecl . wind speed and wind direction
Manufactirer : Sensor - NRG
Basic Datalogger : Symphonie
Type : Sensor : #40C Basic Datalogger LR20
Serial No. Sensor ¢ 1795-0010L496 Basic Datalogger * aNaN16479

Customer

Calibration Condition : Temperature  25.1 ®C  Barometric Pressure 1010.9 hPa

NATIONAL STANDARD WIND TUNNEL

. Thermal Anemometer 642 S/N 91563

: HOOK GAGE NO 1425 Pitot Tube Theodor Friedrichs Type UBU0.0000 serlal 9023
N.I.S.T. Test Reference Number 731/241460 : Standard Velucity at 20 - 30 m/sed
: Ultrasonic Anemomaeter Model DA-G50-31V (sensor TR-90AH)

Serial Number 110730028 (sensor 120629586)

JAPAN QUALITY ASSURANCE ORGANIZATION :Slandard\r‘elocityg}r?l‘ﬂj?’
[P

Calibrated by

Mr. Watchara

Mechanical Engineer
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THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

The Result of Calibration

Certification No. 071/23

24 February, 2023 Page : 2 of 2
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Yacumm Velocity Velocity Correction
m/sec inches H20 | inches H20 | m/sec m/sec m/se¢
1.00 - = = 0.92 0.08
3.02 e = = 3.08 -0.06
5.00 = = = 493 0.07
7.04 = # # 7.07 -0.03
9.02 = = - 9.00 0.02
11.01 = 3 - 11.06 -0.05
13.01 - = = 12.98 0.03
15.01 c = : 15.06 -0.03
17.02 = z s 16.96 0.06
20.02 & - = 20.02 0.00
Wind Aloft Plotting Board.
US.DEPARTMENT OF COMMERCE WEATHER BUREAU
WIND DIRETION TESTED WIND DIRECTION
0 0
90 90
180 180
270 270

Mechanical Engineer
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AWSE Navionat Accreditation Board
ACCREDITELD
——

CALIBRATION AND
DIMENSIONAL MEASUREMENT

ACDM-2314

CLC
Accredited
180 /IEC 17020

CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE : OVEN
MANUFACTURER :  MEMMERT

MODEL / TYPE : UF110

SERIAL NO. : B418.1125]MEC-LAB05]
CLID. NO. 332102410

JOB CONTROL NO. : 220718072054

CUSTOMER

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

Report of colibration sercening must not be taken In port. Except compleic. Without the approval of the Calibration Laborstory Co., Lid.

Calibrated By :

e W
 CuLrmanie Lasesioks o L1

Approved By :

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

the International System of Units ( SI)

Certificate No. Q22072054

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

@clccalibration
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CLC

Accredited
IS0 /TEC L7028

REPORT OF CALIBRATION
FOR

NOMENCLATURE OVEN
MANUFACTURER MEMMERT
MODEL / TYPE UF110
SERIAL NO. B413.1125[MEC-LAB0S]
LOCATION SITE : LABORATORY
DATE OF CALIBRATION 03 August 2022

ANSY Nationai Accraditation Boarg
ACCRECDITED
T ——
CALIBAATION AND
DIMENSIONAL MEASUREMENT
ACDM-2314

ENVIRONMENT CONDITIONS :

Temperature : 29 °C to 30 °C

PROCEDURE USED :

Relative Humidity : 51% to 53 %

This instrument was calibrated under procedure No. CLC-CPTH-07 based on TLAS G-20 as calibration guidelines.

The calibration was performed by using Hydra Series Il which maintained by the Calibration Laboratory Co., Ltd.

REFERENCE STANDARD USED :
Hydra Series I, Fluke Model 2635A S/N. 8209003,

TRACEABILITY :

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

Certificate No. Q22066549, Due Date 07 July 2023,

UNCERTAINTY :

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

factor complies with the table which for a normal distribution corresponds to a coverage probability of approximately 95 %.

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

Certificate No, Q22072054
F3-011-04/01-12

page 2 of 4
[=] 3 =]
w»
(=] s
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ANS! Watignal Acerediiation Board
ACCREDITED

AE r!; Ea u.MEN%Téj.EE‘&?Eg?EEMW
180/1BC 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 the
measuring oven.
CALIBRATION DATA
1. OVEN PERFORMANCE
DUC Measured Uniformity | Measured Stability Measured Overall
Setting ( °C) Indicating ( °C) (°c) (°c) Variation { °C )
85.0 85.0 0.37 0.09 0.79
104.0 104.0 0.57 0.06 1.04
180.0 180.0 1.28 0.12 1.95
Certificate No. Q22072054
F3-011-04/01-12 page 3 of 4
B
(=]

@clecalibration
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.//:::-\\:: ACCR:EDITED
i N \‘.\‘ EoTLTE

Ml b

CALIERATION AND
DIMENSHHAL MEASUREMENT

ACDM-2814

CLC
Accredited
ISO/IEC 17025

CALIBRATION DATA

2. TEMPERATURE DISTRIBUTION

DUC Measured Temperature °c J@Probe No.9 is Ref. Uncertainty | Coverage

*¢ °c ) factor k

Setting ( ° C) | Indicating (° ¢ 1 2 3 4 5 6 7 8 9
85.0 85.0 84.83 | 85.29 | 85.17 | 85.44 | 85.01 [ 85.04 | 84.94 | 85.46 | 85.11 0.26 2,00
104.0 104.0 103.71|104.41|104.16|104.51(103.97(104.05| 103.90| 104.64[ 104.11|  0.43 2,00
180.0 180.0 179.89181.22| 180.54| 181.28| 180.11{ 180.45| 180.16| 181.60[ 180.490]  0.52 2,00

Technical Note : W= 56 cm, D =40 cm, H=48 cm,
The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 008 Page 48 of 54

T 4

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

### End of Certificate ##H}

Certificate No. Q22072054

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

@clccalibration
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ANSI N3tiendt Accrodianion Board

Ll - =
AT~ F ACCRHREDIIED

A e L MR -
Yl o CALIBRATION AND

c Lc L DIMENSIONAL MEASUREMENT
ACDM-2814

Accredited
ISO/ABRC 1702

CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE :  pHMETER
MANUFACTURER :  EUTECH INSTRUMENTS
MODEL / TYPE : PH700

SERIAL NO. ¢ 983068/93X218814/93X052911
CLID. NO. v 372200480

JOB CONTROL NO. i 220804077943

CUSTOMER

DATE OF RECEIVED : 04 August 2022 DATE OF ISSUED : 10 August 2022

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

Calibrated By :

\
CALINEATION LoBonsreny B 1o

Approved By :

Authorized Signatory
10 August 2022

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

the International System of Units ( SI)

Certificate No, Q22077943
F3-011-04/01-12 page 1 of 4

@clecalibration
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CLC

Accredited
IBO/IEC 17020

Supplement to Calibration Certificate No. Q22077943

‘n\"l",ir;.
S,

=
=

ANSI NMational Aceraditaiign Board

ACCREDITETD
B [SCUT s
CALIERATION AND

DIMEHSIONAL MEASUREMENT

ACDM-2B14

-

REPORT OF CALIBRATION
FOR

NOMENCLATURE :  pHMETER 23 SEP 2022
MANUFACTURER :  EUTECH INSTRUMENTS
MODEL/TYPE PH700
SERIAL NO. 983068/93X218814/93X052911
LOCATION SITE LABORATORY
DATE OF CALIBRATION 04 August 2022

ENVIRONMENT CONDITIONS :

Temperature : 23°C to 24°C

PROCEDURE USED :

Relative Humidity : 45% to 48%

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

as calibration guidelines. The calibration was performed by direct measurement with Certified Reference Material (CRM)

and Reference Material (RM) and comparison with Dry Block Calibrator, Precision Thermometer and [PRT

which maintained by the Calibration Laboratory Co., Ltd.

REFERENCE STANDARD USED :
1. IPRT, SDL Model T100-450-1D $/N. K0897A-1-19.
2, Dry Block Calibrator, Presys Model T-45NL S/N, 209.09,18.

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

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

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

Certiflcate No. Q22077943A1
F3-012-04/01-12

page 2 of 4
[=] 5 [
B
CI s
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CLC

Accredited
ISG/IEC 17025

Supplement to Calibration Certificate No. Q22077943

TRACEABILITY :

1. The measurements are traceable to International System of Units (SI), through National Institute of Metrolgg % i
Certificate No. TT-0078-21, Due Date 18 August 2022. 23 SEP 2027
2. The measurements are traceable to International System of Units (SI}, through Calibration Laboratory Co., Ltd.

Certificate No. Q21111638, Due Date 23 November 2022,

3. The measurements are traceable to International System of Units (8I), through Technology Promotion Association

( Thailand-Japan ). Certificate No. 22E868, Due Date 10 March 2023.

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

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

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

UNCERTAINTY :

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

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

Certificate No. Q2207794341
F3-012-04/01-12 page3 of 4

@clecalibration
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ACCREDITED
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CALIBRATION AND
DIMENSIONAL MEASUREMENT

ACDM-2814

CLC

Accredited
ISO/IEC L7026

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

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

of pH meter.
RATION DATA
2 3 SEP 2022
1. pHMETER RESULT @ 25°C
Standard pH pH Meter pH Meter Uncertainty of
Correction
Buffer Solution Reading Reading pH Measurement k Factor
(pH) (pH) (mV) {pH) (& pH)
1.680 1.70 289 -0.020 0.010 2,00
4.000 4.01 148.3 -0.010 0.010 2,00
6.996 6.99 -27.1 +0.006 0.013 2,00
10.007 10.01 -197.2 -0.003 0.013 2,00

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

2. TEMPERATURE RESULT [ THERMISTOR |
Immersion depth (mm) | Actual Temperature ( °C) | DUC Reading (°C) | Correction ( °C) | Uncertainty £ (°C)
100 25.01 25,0 +0.01 0.13

Note. Probe & 4 mm
Materials : Metal Sheath.

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

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

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

### End of Certificate ###

Certificate No. Q22077943A1
F3-012-04/01-12 page4 of 4
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Avio200
Preventive Maintenance Report

Company Name

Instrument Serial No.: 079518071903

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

Company Name:

Address
(Instrument Location):
Serial Number: 079518071903 PM Number: 1/2
Customer Name
Telephone Number:
(if applicable): =
Service Engineer Service Order WO-02113798
Name: Number:
Date PM Performed: 14-Feb-2023 Next PM Due Date: 14-Aug-2023
(DD-MMM-YYYY) (DD-MMM-YYYY)
Standard Labor Hours to Complete PM : 4 hours
Part Number Release Publication Date , )
09370140 Rev.4 B January 2018 e
Y PerkinE

Scope

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

The customer should save their method before the PM begins.

General Instructions:

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

Copyright Information

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

Trademarks

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

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

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

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

Component / Specific Model Serial #

Configuration Notes

Parts Lists

Parts Included with the PM

Part Number
(if applicable)

Description

Quantity

09995098 Air Filter-Spectrometer Not Applicable
N077520 Air Filter-RF Generator Not Applicable
09992731 Axial Window 1
B0810377 Radial Window 1
N0770438 O-ring kit, injector support adapter 1
NO780437 0-ring kit, torch 1

Additional Reagents and Standards Required for PM

Part Number

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

(N9300221 diluted 100X)

ICP-OES/Avio200 Preventive Maintenance (PM)

Page 2 of 6




Procedure Checklist

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

1. General:

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

V] Is the instrument operational?
2. Mechanical:

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

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

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

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

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

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

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

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

¥ Drain air compressor surge tank.

¥] Clean exterior of instrument.

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




3. Electrical:

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

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

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

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

4. Optical:

¥] Check the neon lamp for proper operation.

¥1 Ensure that neon initialization passes at power up.

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

Neon Lamp Replaced: [lYes ¥INo

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

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

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

¥1 Check the shutter home sensor position.

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

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

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

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

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

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

Parameter Specification Test Result Pass/Fail
As 193.696 - Resolution <0.009 0.00764 Passed
Ni 231.604 - Resolution <0.011 0.00887 Passed
Ni 341.476 - Resolution <0.015 0.01253 Passed
Ba 455.403 - Resolution <0.020 0.01685 Passed

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




5.2 Precision:

¥ Test for reproducibility of a set of measurement.

Parameter Specification Test Result Pass/Fail
Zn 213.856 %RSD <1 % 0.18 Passed
Mg 280.856 %RSD <1 % 0.05 Passed
Mg 285.207 %RSD <1 % 0.90 Passed
Ba 455.403 %RSD <1 % 0.64 Passed
5.4 Mn BEC:

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

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

Element Mode Conc. 1B IS
Mn 257.610 Radial 1,000 ppb 5755.4 4429943.7
Mn 257.610 Axial 1,000 ppb 10111.9 17115354.6
Mn 257.610 IB*Conc. IS-1B BEC Spec Pass/Fail
Radial 5755400 4424188.3 0.59 <30 PPB Passed
Axial 10111900 17105242.7 1.30 <30 PPB Passed
6. Review:

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

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




Additional Comments

Additional Comments Regarding the PM

PM1_2
Replace PM Kit

Review

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

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

Review of Preventive Maintenance:

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

Authorized Customer Representative: Date:
14-Feb-2023

(DD-MMM-YYYY)

ICP-OES/Avio200 Preventive Maintenance (PM) Page 6 of 6
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PerkinElmer Ltd.
Soi 17 Rama 9 Road
Khwang Bangkapi, Khet Huay Kwang

Bangkok 10310

Thailand

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

http://www.perkinelmer.com

Service Report

Work Order Number Activity Code Billing Type Requested Start Date Model Serial Number
W0-02113798 Planned Contract 09/02/2566 8:57 . ICPN0790011 079518071903
Maintenance
Service Representative Name Contract Number Expiry Date Equipment ID System ID
Hiransuk, Duang SC-0035585335 30/04/2026 N/A N/A
UDI Number
N/A
Equipment Location Bill To Name
van. Lk 15usiileds Aaudfauaun van. o (Budiiiede eaudaunun
nalszadiles a.50yy3 alszadilang a.50yy3
Unusil 37 12130 TH Unusil 37 12130 TH
Customer Contact Phone Number Fax Number Email Purchase Order
Anuhsele auuns (wanil) 089-150-9464 N/A laboratory.mec@gmail.com 66-01-004
Work Description
PM Avio200 1_2
Wavelength calibration
Scan prism
Scan Neon lamp
Cleaned torch Neb Spray chamber injector
Cleaned compartment door
Cleaned instrument
Replace PM Kt
Run performance test
Start Date End Date Work Description
14/02/2023 14/02/2023
Tools Used
Quantity Calibrated Tool Description Serial Number Last Calioration | Next Callbration
Date Date
*** No Calibrated Tools Used ***
Material Used
ial
Part Number Part Description Note Lot/Seria Quantity
Number
*** No Parts Used ***
Labour Details
Part Number Part Description Start Date Quantity
SV000013 Preventative maintenance 14/02/2023 6
SV000002 Service Travel 2.5
Work Complete Customer Signature Technician Signature
Yes No D

PM/OQ/IPV Left with Customer

Yes : No

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

Terms & Conditions

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

Taxes will be applied to your invoice if applicable.

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




PerkinElmer TuQ

Atomic Spectroscopy Standard

Certificate of Analysis

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

Lot Number: 57-208CRX1

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

* Instrumental Analysis using ICP Spectrometer:

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

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

Refer to side 2 for details of cettification.

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

' ) Certifying Officer:
PerkinElmer, Inc.

BorkinElimer

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

i

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

Certificate of Analysis

PerkinEimer Number: N9300221

Description: Instrument Calibration Standard 4
Matrix: 5% HNOa

Lot Number: 58-169CRY1

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

* Instrumental Analysis using ICP Spectrometer:

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

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

Refer to side 2 for details of certification.

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

' ) Certifying Officer:

PerkinElmer’

PerkinElmer, Inc.

u.s.A. Tel: 1-203-925-4600
U.S.A. Toll Free: 1-800-752-400 B

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

This is to certify that

has completed the course

ICP Solid State RF Generator

17 May 2019 Vinny Maharaj - Sr. Manager Service
Training
Date Certified by

This Certificate has been generated electronically from PerkinElmer Learning Management System, LMS ES-009-000, 0-05-55-11
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ICP Basic Theory/Operation/Software

15 May 2019 Vinny Maharaj - Sr. Manager Service
Training
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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...
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11 Lead 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!%47
2) Digestion, Inductively Coupled Plasma Method®"
12 Molybdenum 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method47)
2) Digestion, Inductively Coupled Plasma Method®”
13 Nickel 1) Waste Extraction, Digestion, Inductively Coupled
| Plasma Method!47
2) Digestion, Inductively Coupled Plasma Method®]
14 | pH Electrometric Method®!?)
15 Selenium 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!:4"]
2) Digestion, Inductively Coupled PlasmaIMethod[s'n
16 Silver 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!%47]
2) Digestion, Inductively Coupled Plasma Method®"
17 Thallium 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!:*7 i
2) Digestion, Inductively Coupled Plasma Method®”]
18 Vanadium 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!#7
2) Digestion, Inductively Coupled Plasma Method®”
19 Zinc 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!47
2) Digestion, Inductively Coupled Plasma Method!>™
#iy 97U 15 5981135
dudl asuaiy Bhased
1 Antimony Digestion, Inductively Coupled Plasma Method®!
2 Arsenic Digestion, Inductively Coupled Plasma Method®
3 Barium Digestion, Inductively Coupled Plasma Method™]
4 Beryllium Digestion, Inductively Coupled Plas%thod[m

5 Cadmium...
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5 Cadmium Digestion, inductively Coupled Plasma Method®!

6 Chromium Digestion, Inductively Coupled Plasma Method®"

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

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

9 | Lead Digestion, Inductively Coupled Plasma Method®"

10 | Manganese Digestion, Inductively Coupled Plasma Method”

11 | Nickel Digestion, Inductively Coupled Plasma Methiod®”

12 | Selenium Digestion, Inductively Coupled Plasma Method®”

13 | Silver Digestion, Inductively Coupled Plasma Method>”

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

15 Zinc Digestion, Inductively Coupled 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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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
l.amsnﬁﬂ’mmmmm‘a‘g'mwamnmmqmawn's'm

(Secretary-General, Thai Industrial Standards Institute)

» o s ¥
anlususasatuillv
(Issues this certificate to)
wesUfjuiinvadeuuiun luu Wuiidess roudaunun dain
(Testing laboratory, Mine Encineering Consultant Co. Ltd)

&t <l
ANBELAUN

(Address)

v g q

{2/114, 2/115 Soi Rangsit-Nakorn-Nayok 34/1, Rangsit-Nakomn-Nayck Road, Prachathipat, Thanyaburi, Pathumthani)

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)

w =
UHWLAUNTITUTNN VAU oblom

(Accreditation No. Testing 0623}

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

llssue date : 2 Mav BF_ 2545 (20771

sesavismsdinenasgundnfusigramnssy
UfUATITNsuny

o ar a e (' “: ——
nNIEnTageAmNTT SrinnunsgHERAuMgRamMn TSy A

(Mirvstry of Industry Thailand, Thal Industrizl Standards Institute)
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(Scope of Accreditation for Testing)

TuSusawaan 22-LB0164
(Certification No. 22-LB0164)

FoviosufiAnis vosuftAn1svadey U3 lul 1udilles aoudaunudt drvin
(Laboratory Name) (Testing laboratory, Mine Engineering Consultant Co.Ltd)
WiJ']EJLaﬂJﬂ'ﬁ%JUTEN‘ﬁ nadau 0623
(Accreditation No.) (Testing 0623)
atufl 02 oonliausuil 18 wwieu . 2565 Fetufl 17 nouniau w.e. 2566
(Issue No.) (Valid from) (18 April B.E. 2565 (2022)) (Unti) (17 Jun B.E. 2566 (2023))
aonunmwiesUijdins Mans O wenaauit O 42p3m O waewd O vanganui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GREKMIANPY 24T TYNIINAFDU 3%‘1/]9]?18‘10
(Field of Testing) (Parameter) (Test Method)
anndundou
(environmental field)
1. ‘1:1;1 - Heavy metal - Standard Methods for the
(water) ¢ Cadmium (Cd) Examination of Water and
0.002 mg/L to 5 mg/L Wastewater, APHA, AWWA,
e Chromium (Cr) WEF, 23" edition, 2017,
0.01 mg/L to 5 meg/L part 3120 B, and part 3030 F
* Copper (Cu) @
0.01 mg/L to 5 meg/L
* Iron (Fe)
0.01 mg/L to 5 meg/L
* Lead (Pb)

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

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

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

0.01 mg/L to 5 mg/L

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

Wi 1/5
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(Scope of Accreditation for Testing)

TuSusawaan 22-LB0164
(Certification No. 22-LB0164)

atun 02 ponliausTuil 18 Wiy wa. 2565 AYTUN 17 waunIAw w.A. 2566
(Issue No. 02) (Valid from) (18 April B.E. 2565 (2022)) (Until) (17 May B.E. 2566 (2023))
anunmesfiins  Mans O wenanwit O d2p51 O wndeui O vianganu
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
d1U71N1INAEU I1YN1INAFEDU 3%‘1/]9]?1870
(Field of Testing) (Parameter) (Test Method)

AALINADY
(environmental field)

1.1 (si9)

(water) (cont.)

- Total Suspended Solids
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)

- Standard Methods for the
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/

NFENTNONAMNTTY ATUNNUNINIFIURERT T ORANTTY
(Ministry of Industry, Thai Industrial Standards Institute)
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(Scope of Accreditation for Testing)

TuSusawaan 22-LB0164
(Certification No. 22-LB0164)

DONIVAILAIUN 18 LUWIEU W.A. 2565

fetufl 17 nouniau w.e. 2566

adun 02
(Issue No. 02) (Valid from) (18 April B.E. 2565 (2022)) (Until) (17 May B.E. 2566 (2023))
anunmesfiins  Mans O venaowi O d2p5m O wdeui O vianeanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
F1UIN1INATEDU FYN1INATFDU 3%‘1/]9]?18‘10
(Field of Testing) (Parameter) (Test Method)
AREIRNTPIORTE
(environmental field)
2. Ude - Heavy metal - Standard Methods for the
(wastewater)  Cadmium (Cd) Examination of Water and

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

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

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

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

0.01 mg/L to 10 mg/L
* Nickel (Ni)

0.002 mg/L to 10 mg/L
* Zinc (Zn)

0.01 mg/L to 10 mg/L

- Chemical oxygen demand (COD)
40 mg/L to 4 000 mg/L

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

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

part 5220 C @

NFENTNONAMNTTY ATUNNUNINIFIURERT T ORANTTY
(Ministry of Industry, Thai Industrial Standards Institute)
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(Scope of Accreditation for Testing)

TuSusawaan 22-LB0164
(Certification No. 22-LB0164)

atun 02 P9NIVFIATUN 18 WY WA, 2565 AYTUN 17 waunIAw w.A. 2566
(Issue No. 02) (Valid from) (18 April B.E. 2565 (2022)) (Until) (17 May B.E. 2566 (2023))
anunmesfiins  Mans O venaowi O d2p5m O wdeui O vianeanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
#191N15NAFBU S18NSNAFDU Wymaou
(Field of Testing) (Parameter) (Test Method)
ANNAWINA DY
(environmental field)
2. Undey (si0) - Total suspended solids (TSS) Standard Methods for the
(wastewater) 5.0 mg/L to 10 000 mg/L Examination of Water and

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

part 2540 D
- Total dissolved solids (TDS) - Standard Methods for the
10 mg/L to 10 000 me/L Examination of Water and

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

part 2540 C
3.(‘1,41 LLag;‘maU ) - pH - Standard Methods for the
water and wastewater
2010 10.0 Examination of Water and
Wastewater, APHA, AWWA,
WEF, 23 edition, 2017,
part 4500-H" B
- Biochemical oxygen demand - Standard Methods for the
(BOD) Examination of Water and
2 mg/ L to 10 000 mg/ L Wastewater, APHA, AWWA,

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

()

NFENTNONAMNTTY ATUNNUNINIFIURERT T ORANTTY
(Ministry of Industry, Thai Industrial Standards Institute)
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(Scope of Accreditation for Testing)

TuSusawaan 22-LB0164
(Certification No. 22-LB0164)

atun 02 P9NIVFIATUN 18 WY WA, 2565 AYTUN 17 waunIAw w.A. 2566
(Issue No. 02) (Valid from) (18 April B.E. 2565 (2022)) (Until) (17 May B.E. 2566 (2023))
anunmesfiins  Mans O venaowi O d2p5m O wdeui O vianeanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
A@1U1N1INAEDUY UATNAADU Wnegeu
(Field of Testing) (Parameter) (Test Method)
AREIRNTPIORTE
(environmental field)
3. 11 wartLdey (fa) - Chromium hexavalent (Cr®") - Standard Methods for the

(water and wastewater) (cont.)

4. au (soils)

0.10 mg/ L to 100 mg/ L

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

- Heavy metal

* Chromium (Cr)

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

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

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

5.0 mg/kg to 100 meg/kg sample

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

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

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

()

NFENTNONAMNTTY ATUNNUNINIFIURERT T ORANTTY

(Ministry of Industry, Thai Industrial Standards

Institute)
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