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1 thuasia Tasamsdsmlpaafmdmerasifiu faquaanyin 40,000.00 40,000.00 Tnsanssom
2 |dhuunden Tassmsaduomsanuiianium - 60,000.00
) Tassmsinududsulgegnsailszihmjin 52,500.00 -
3 [thunszn ” —
Tasesmsadumaneuntszadgulaniugy - 60,000.00
) Tassmsneaiiaielsz szt - 60,000.00
4 |thunuesnszny — -
Tassms§mlgeadradoni wazszuuliih 40,000.00 -
- Tasamsafuaufangsuusnaems 70,000.00 -
5 Tsaouthunzny =
Tasamsanuasmiaagnsziiiosguaise - 70,000.00
. Tasamsfanandesieesila 50,000.00 -
6 [Sanznuaniw —
Tasamsaounauieai - 100,000.00
7 thumu Tasamssmhgiuaounsaeuniszasa 60,000.00 60,000.00 Tasamssam
PR Z - .
8 [Savuudarsw Tasamsmituuaiusa 40,000.00 40,000.00 Tasamssam
9 |Tsaiewhuwun Tassmssathelsedou 60,000.00 60,000.00 Tnsanssam
- o3 o FI AT
10 [hudulau Tasemsdade lazuaziniesnsnsziimgihu 74,400.00 -
B Tassmssarinhndisnu 39,000.00 -
11 thudesazTny —
TasemsdSulgagiivimingihu - 59,700.00
B Tassmssarinhndianu 39,000.00 -
12 |thulanan —
TasemsdSulgagiiimingihu - 59,200.00
. 3 P .
) TassmssaregilnsaliFoamuaionenszaoinn 50,000.00 -
13 |fhuaszuun —
TasemsdSulgagiiimingihu - 58,400.00
14 |Jalanan Tassmsi§mlgedouumumaneuntszaand 30,000.00 31,900.00 Tasamssom
. Tasamsesfimindu 55,000.00 -
15 |TsdSewhudesaz Tny
TassmsiSulgausnalsenns - 65,000.00
e " - vy - N .
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17 |ddersemuing Tassmswaruduniug auduiusauau 41,192.00 41,192.00 Tasamssau
e " = PP
18 |doodszmuiing Tasamsduauaulszmdl njuanind 7 2565 50,000.00 -
e " P
19 [dBersznuias TasamsiSeuaiinu - 50,000.00
YA o A ' 9 a1 b L
19 |doodszmuiing Tasamsmileansdasasis 1 2565 40,000.00 40,000.00 [GEERERRIT]
o ENE 5 .
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. Tasamst§uljasounanioaliuimsiluy .
1 snan.umh , , , , 100,000.00 140,000.00 Tasamsiam
anmdihenazdgeorgnmhuvindissms
2 sw.aa. Tassms§uilgaieat sz 100,000.00 152,000.00 Tasamssau
. Tasamsifulgeemsieuntseaad 94,000.00 -
3 sn.an.1seiiny -
Tassmstsulgathuind i swan. - 154,000.00
4 |swaalna TAsIMsHOUITUDIANG TI.AR. 100,000.00 126,689.00 Tasamssam
5 fdelsznnnias Tasemsilusuaala meloudausadl 4 150,000.00 150,000.00 Tasanssam
6 |ddersznnnias Bnmsdontl 2565 70,000.00 70,000.00 TnTamsian
YA @ A v o =y '
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WNEYf
£ Y =) Q
e nythu Tassmymeaziden 111.33640/16348
1 |dferszmuiing QuAamnvguauddnla 39,975.00
£ A il A A <
2 fuunien aeuuyy I5aseula nszile naglsunuvhe 30,000.00
t2 @ = v Y
3 [thunuesnsgnu Tasamswiaune1dn nquned ny 50,000.00
Y o ' Y £
4 [thuwuw Tasamsaniuayunguned lnudumwuy 60,000.00
Y '
5 |hwassazTny Tnsemsngunad nuthuasaaz Tny 157,250.00
Y '
6 fHulanan Tasamsnguned lnuthuTanan 157,250.00
£2 v 9 £2
7 |thuaszuun Tasemsngunaf nuthuasziun 157,250.00
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i nythu Tasams/neaziden awiszanaiive mﬂizmmﬁagﬁﬁ HHEIHE
1 thuazis Tnsamal§nlpeafundaimermaiuiagueanyihn 40,000.00 40,000.00 | Tasams5w 2 Usznmuting
2 funseny 'Iﬂﬂﬂmﬁmﬁnﬂ%”uﬂgaqﬂniiﬁﬂizﬂmgﬁ’m 52,500.00 52,500.00
3 furueansEny 'Iﬂﬂmsﬂfi’uﬂgaﬁ'm% wag szuv T 40,000.00 40,000.00
4 TseBsuhungny Tasamsad e RN TNLTIAUEF 70,000.00 50,000.00
5 |danznuaunu TasamsAnaandenaesila 50,000.00 50,000.00
6 Thumuy Tasamssnhgunouniaounilsvass 60,000.00 50,000.00 Tnsamssw 2 szmuiiag
7 JanuuAanTIm 'Iﬂﬂmimﬁuﬂumu'?ﬂ 40,000.00 40,000.00 Tnsamssw 2 szmuniag
8 TsaB ey Tasamssarhihelsaieu 60,000.00 60,000.00 | 1A39M15391 2 szmutias
9 [thuiiulau Tnsanssade IRziasnoansnlszsmju 74,400.00 50,000.00
10 |thuassazTny Tasamssarinhediee 39,000.00 39,000.00
1 |fhulanan Tasamssarinhediee 39,000.00 39,000.00
12 |[fhuaszuun Iﬂﬁﬂ‘li5ﬂ£ﬂqﬂﬂiﬁlﬁﬂdﬂ‘mﬁwwaﬂizmﬂﬂjn 50,000.00 50,000.00
13 |Salanamn Tasamsd§ulyesouusumaneuntsyaan 30,000.00 30,000.00 Tnsamsio 2 lszmuias
14 |TssewhuaesazIny Tassmst§ulareadimhedud 55,000.00 50,000.00
15 |dRerszmuiing Tasamsaunilaeass 1fuaiiy 90,000.00 90,000.00 | 1A39M539 2 Usznmias
16 |dRerszmuiing Tasensurasuduning auduinfayman 41,192.00 41,192.00 | A73M3370 2 1l5zMming
17 |fdedsznnias Tasemsauenuaulszmdl njuaing 50,000.00 50,000.00
18 |Adedsznnias Tasamsimiieausaoasisa 3l 2565 40,000.00 40,000,00 | 10391539 2 Uszniig
19 |fdedsznnias dsesanslsza 13,153.00 13,153.00 | IA39N13390 2 1Jsznmaias
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e o " X = 3 T o
a0 naiu Mua Tasamy/seazden suilszanaive awszanaiioia HIetie)
Y il @ I @ 3 o =] @ vy I 1 1] o @
1 huazya 1.4 u1h asanvlSulysadanaimermsinuiaquesriiug 40,000.00 40,000.00 | 1A3aM33 2 Yszmuiiag
2 thuudon w8 a.unh Tasamsadnomyaaiuimhim 60,000.00 60,000.00
Y @ 2 JY @
3 1hunsenu 1.15 @.u11 Tasamsadnmanounszeaendulnnilus 60,000.00 60,000.00
Y @ ' v 9 o vy
4 fhunueInsznu 1.15 @.u11 Tasemsneaduiotlszqpnlszsmgin 60,000.00 60,000.00
5 TseBsuhungny 1.8 2.u117 Tasamsanuasnisazynsziiosg s 70,000.00 50,000.00
6 FANTNUIUITIN 1.7 aalszniay TasamsaeuuaNieail 100,000.00 70,000.00
7 Thunuy 1.7 aalszniay 'Iﬂﬂmsﬂ“1ﬁ1§1uﬂﬂun§m®uﬂﬂizmﬁ 60,000.00 50,000.00 | 1A34M13591 2 Uszmuting
8 JanuuAanTIm 1.7 a.)szviay Tasamamiuijuaia 40,000.00 40,000.00 | 1AT9MITaw 2 Yszmiuias
9 TsaB ey 1.4 0. lna Tasamssarhihelsaieu 60,000.00 60,000.00 | 1A3aM3 2 Ysemuiing
10 |fhwudeasiny wsalwa TasalSmlyagiisimingihu 59,700.00 59,700.00
1 |fwlanan wea.lwa TasalSmlyagiisimingihu 59,200.00 59,200.00
Y @ a o d vy
12 |thuaszuun 1.7 0. 1na TasalSmlgagiiviaminyihu 58,400.00 58,400.00
13 Jalanamn 1.7 0. lna Tasamsdsullyasouususmaneuntsyass 31,900.00 31,900.00 | 1A3anssam 2 Ysemuiing
14 |TssewhuaesazIny 1.5 0. lna TasemsiSulyasnalsenig 65,000.00 50,000.00
15 faelsznnnins 1.15 9.U7 Tassmsaunilaeass 1fuaiiy 90,000.00 90,000.00 | 1n39M33W 2 Ysznuiiag
ya o o o o o o : T
16 ﬂﬂﬂﬂiwmﬂﬂi .15 9.1117 TAsamsuIasuauwus muﬁuwuﬁ’ﬂgmu 41,192.00 41,192.00 Ta3amssan 2 Yssmuiias
17 faelsznnnins 2.15 9.1 TasansiBeuatinu 50,000.00 50,000.00
18 |dRerszmuiing 1.15 A1 Tasamsimileaustaoasisa 3l 2565 40,000.00 40,000.00 | 1A39M339m 2 Yszmuting
v o @ 22 o I ' 1] . o
19 Anellszmuiing U.15 0.UN7 We@esadamsdszayu 13,153.00 13,153.00 | !A9INIITIN 2 Uszmulas
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e o o . . o 4 4 en
fdui 18U fMua Tasams/seazden awszanafive aulszanafios HEITe
- > - ) P ;
I RTRN D) w1 TasamsdSulgegeunsuitealius msiuyanmiiy 100,000.00 80,000.00
. ) . - Tasamssam 2 Usemuiing
nazggeengnmhuind1ssmsan
sw.aa.dmun W1 TasenmsdlSulsatealszay 100.000.00 80,000.00 | TA59M339% 2 Ysgmuaias
sw.an.Ina lwa TA59MT FOULTUDIAT TN, o0, 100.000.00 50,000.00 | Tasanm1ssaw 2 alsznuiias
sw.an.alseiiony Usyiiny Tasamstulgeemseuntlszasa 94,000.00 80,000.00
Adedsznnniag w1 Tasamstiuguaala melaudased 4 150,000.00 150,000.00 | Tas59m5359% 2 Ysemuaing
YA @ £ =] 4 = A @
Aootszmuiias unh wamsilen 12565 70,000.00 70,000.00 | Ta34m539% 2 Uszmuiins
YA @ @ A v @ = A @
Aootszmuiias uh Tnsamsmideustaoadea 1 2565 40,000.00 40,000.00 | Tasam3ssau 2 Ysemutins
o . o 22 . .
Aoelszmuiiag w1 Wedeelumsi sy 13,153.00 13,153.00 | Tnsemssau 2 Usemuting
Tasams meldaudszaina noagudhsz Taguamw Uszmuiing 33640116348
A ; N = 3 3 o
sauh AN fMua Tnsams/seazden ulszanaiive suilszanaiiowsia HINETE
-
SNAN.UIN wih | Tassmsdiulgagenuauieslifusmstluaningih 140,000.00 80,000.00 i .
) ) ) Tasamssiu 2 dsemutiag
nazggeengnmhuind1ssnsan
sw.an.huui uni Tasamsd§ulgaresszagm 152,500.00 80,000.00 | Tn59M33u 2 Usgnmuaiag
sn.ae.lna Tna TATIMTHOULUFUDIATTN. AR, 126,689.00 50,000.00 | TA59M33W 2 Usgnmuaiag
su.a9.1/521iAY dszdiy | Tasesmsdfusdgadwsind i sw.an. 154,000.00 80,000.00
Adedsznnniag w1 Tasamsiuguaala melaudausad 4 150,000.00 150,000.00 | Tas59m5357% 2 Ysemuiing
YA @ @ =1 Cd = ' @
Aoodszmuiiag TRi IR wnselen 12565 70,000.00 70,000.00 | 1n59M359% 2 Usgnuaiag
YA @ @ A T @ = 1 @
doedsznnias uh Tnsamsmieaustaoadea 1 2565 40,000.00 40,000.00 | Tasam3sam 2 Ysemuiins
o - " R . "
doelsznnnias uh Wodealumslszam 13,153.00 13,153.00 | Tnsamssu 2 Ysemutiag
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. ) . = 3 T o
8 Hythu fva Tnssmy/seaziden suilszanafive awlszanaiionl HHBHE
Adedsznunias w15 A quuiiamiguauthuadnla 39,975.00 39,975.00
9 =) @ ! A A =]
thuuuden w8 a.unh gauuay15asouln aszile uazlsunurha 60,000.00 50,000.00
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9 v Y 9
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- lsluamsmnuAndiu 6 3.92 6 3.97 2 4.88 14 4.06
3. MuAnImsiwlisswsndduiinadeedisls
- s!uazaaq 64 41.83 66 43.71 24 58.54 154 44.64
- \@BeRasuniuy 44 28.76 39 25.83 7 17.07 90 26.09
- LLsaé"uasLﬁau 24 15.69 27 17.88 9 21.95 60 17.39
- Mewemieiug 7 458 7 4.64 0 0.00 14 4.06
- ANAT1ATANTA 14 9.15 12 7.95 1 2.44 27 7.83

4. Feyadunansznuiudandeuilaulutaqiu

PnMsdunwainuUszansudulnglasunansenuainnsiumiles Sevag 53.04 waglilasu
HANTENU oAz 46.96 lnsuuadu

- Jopmdandensnuruazess nuin dnlugfliiunansgvuanainnisasies Andufesas 53.06
59989U1AB NINTTUVDIUilRY Spoay 28.57 lnvdruluglasunansenulusyautios Anlusesay 48.98
399891779 TEAUUIUNaN Souay 38.78

- Ygymwansznuamuwdssnssuniu wuan duluglasunansenuuiainnisasas andudesas
48.80 s09a37Ae Nanssuveaniles Sevaz 32.00 lawdiulnglasunansenulusyauliunans Anduiesas
47.15 59989A S¥aUtloy Seuay 46.34

- Jaymmansenudnuwsiduasitou nuin dulngldfunansenuainainianssuresmiies Andu
Spgay 62.14 5898311AB N1533195 Seay 27.18 lnsdwlnylasunansenuluseiuties Anduseway 56.31
3098917AD TzAUUIUNANN oAy 37.86

Tngannsduntual wuin Ussvrvudulugiiuaieiunisiuniles Anduiesay 87.83 dmsu

Usgnwuiiliiiusne Andudesas 13.17 agunan1sdisiamnufniudmisned 5
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Nufidnwn :
31821980 fuauta fualwa fuausEiiny AANTIEE

N=153 | $owaz | N =151 ‘ Sowaz =41 ‘ Jowaz | N=345 | %owuas
1. nansznuddwandeudildsulutegiu
1.1 YagtwinuldSunansznunsolu
- Taid 73 4r.71 69 45.70 20 48.78 162 46.96
-4l 80 52.29 82 54.30 21 51.22 183 53.04
1.2 YaguvinuldFunansenuluGedatie
1.2.1 fuazaas
-laid 39 35.14 50 33.11 18 43.90 107 35.31
- i..mma 72 64.86 101 66.89 23 56.10 196 64.69
- N1993199 40 55.56 a9 48.51 15 65.22 104 53.06
- Aanssuvemiie 20 27.78 31 30.69 5 21.74 56 28.57
- ﬁ%ﬂssmmsqmu 12 16.67 21 20.79 3 13.04 36 18.37
FTAUNANTENU
- tiog 28 38.89 53 52.48 15 65.22 96 48.98
- unang 34 47.22 36 35.64 6 26.09 76 38.78
- N 10 13.89 12 11.88 2 8.70 24 12.24
1.2.2 \Hesfesuniu
- aif] 59 53.15 97 64.24 22 53.66 178 58.75
- ﬁ'i..mma 52 46.85 54 35.76 19 46.34 125 41.25
- 113399199 22 42.31 28 51.85 11 57.89 61 48.80
- Aansuvoumile 16 30.77 19 35.19 5 26.32 40 32.00
- ﬁﬁmssmawmu 14 26.92 7 12.96 3 15.79 24 19.20
FTAUNANTINY
- Yoy 20 38.46 22 40.74 15 88.24 57 46.34
- J1unana 30 57.69 27 50.00 1 5.88 58 47.15
- 37N 2 3.85 5 9.26 1 5.88 8 6.50
1.2.3 usedusziitou
-laidl 72 64.86 99 65.56 29 70.73 200 66.01
- i..,mma 39 35.14 52 34.44 12 29.27 103 33.99
- N1999199 11 28.21 14 26.92 3 25.00 28 27.18
- Aanssuveuiio 22 56.41 34 65.38 8 66.67 64 62.14
- ﬁﬂﬂssmawmu 6 15.38 4 7.69 1 8.33 11 10.68
FTAUNANTENU
- tloy 21 53.85 30 57.69 7 58.33 58 56.31
- unang 15 38.46 20 38.46 4 33.33 39 37.86
- 4N 3 7.69 2 3.85 1 8.33 6 5.83
1.3 vinuiudaeusalidenisininiiows
- e 140 91.50 125 82.78 38 92.68 303 87.83
- lslwiugag 13 8.50 26 17.22 3 7.32 42 12.17
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UBdn T iSuSitiasSo pousalaun hia
MINE ENGINCCRING CONSULTANT CO..LTD.

ANALYSIS REPORT

Data Provided by Customer
Customer Name  : wiedtiant 2edio 3ddud Tnssmaviiswsitugranmnssuviinfivursead egnavnisunoasne
- 4
UssvIuunTh 33640/16348

Address : uauni duneudiss Yaingdung Report No. : M650176
Sampling By : Sampling Team of Mine Engineering Consultant Co.Ltd. Sampling Date - 17-20 December 2022
Station : ﬁv‘i’lmsma‘wmuwuua‘ns Sampling Method : High Volume Air Sampler

(UTM 48P 0325155 E, 1632574 N.}
Data Provided by Laboratory

Sample Type - omluussenmataly (Ambient) Received Date  : 21 December 2022
Analytical Date  : 21-27 December 2022 Report Date : 27 December 2022
Model of Equipment ; TISH Model of Traceability ;: TE-5025A/2262
Certified Date : 11 February 2022 Expiration Date : 11 Febroary 2023
Result Standard !
Parameter Sarmpling Date Analytical Method
pine v (/i) (me/m*)
17-18/12/2022 US.EPA 40 CFR 50, Appendix B 0.054
TSP 18-19/12/2022 US.EPA 40 CFR 50, Appendix B 0.056 0.330
19-20/12/2022 US.EPA 40 CFR 50, Appendix B 0.051
1/-18/12/2022 US.EPA 40 CFR 50, Appendix J 0.024
PM-10 18-19/12/2022 US.EPA 40 CFR 50, Appendix J 0.027 0.120
19-20712/ 2022 LS FPA 40 CFR 50, Appendix J 0.021
Note : ! Ussmmmamsnssunidawndeuuviend adull 29 (wa. 25¢7) Foa Amumnasgemnmorraluussy inelasiah)

Usemialusitiioinguine) wis 121 aouiiae 104 9 Ysenam o 5uff v 2emen wa. 2547
TSP: dunzoseuviuasyIdy 1dy 24 97bw
PM-10 dussmswirndinndy 10 Tuasou ol 24 T

Reviewed signalory Approved signatory

Reported results refer to submitted sample(s) onty. 1/3
Da not copy partial of this analysis report without official approval,
MEC-FM-45 Rev.04 15-07-2565
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usun Tud idudideso rousalaur s
MINE ENGINEERIH

ANALYSIS REPORT

Data Provided by Customer
ar W g 4 = v o Al ‘e Y « o ' o
Customer Name  : ursdi¥and 29A073d8uR Tassnsimilasfugnamasamilaiiuusvead \Wegaamnssuneadte

UsenuTnsi 33640716348

Address s fivauns dnaudios favingiuns Report No. : M650176
Sampling By : Sampling Team of Mine Engineering Consultant Co.Ltd. Sampling Date  : 17-20 December 2022
Station - ulannsam (UTM 48P 0326136 E, 1631412 N.) Sampling Method : High Volume Air Sampler
Data Provided by Laboratory
sample Type  : enwluussenmeisly (Ambient) Received Date  : 21 December 2022
Analytical Date  : 21-27 December 2022 Report Date : 27 Decembyer 2022
Model of Equipment : TISH Model of Traceability : TE-50254/2262
Certified Date : 11 February 2022 Expiration Date : 11 February 2023
Parameter Sampling Date Analytical Method Result Standard ¥
(mg/m?) (mgy/m*)
17-18/12/2022 US.EPA 40 CFR 50, Appendix B 0.045
TSP 18-19/12/2022 US.EPA 40 CFR 50, A[;pendix B 0.048 0.330
19-20/12/2022 US.EPA 40 CFR 50, Appendix B 0.043
17-18/12/2022 US.EPA 40 CFR 50, Appendix J 0.021
PM-10 T 18-19/12/2022 l:JS.EPA 40 CFR 50, Appendix J 0.023 ¢.120
19-20/12/2022 US.EPA 40 CFR 50, Appendix J 0.019
Note : ! Ussmimmauznssumsdundouuiend auil 24 wa. 2547) e fommnasguaanmemAluussenalaswly

Ussmalusrefoanuuny i 121 apufitay 104 1 Usznm o Fuil 9 Amau wa. 2547
TSP: funzosauvruaes i tady 24 ¥l
PM-10: fuszamemuadnnda 10 luaseu wile 24 Falue

Reviewed signatory Approved signatory

Reported results refer to submitted sample(s) only. 2/3
Do not copy partial of this analysis report without officlal approval,
MEC-FM-45 Rev.04 15-07-2565
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uSuh Tud BUBitesSo rousalcur oo
MINE ENGINEERING CONSLULTANT CO.LTD.

ANALYSIS REPORT

Data Provided by Customer
o v al F o .- I i - - | ' v
Customer Name  : wigds¥anl 2do3dduR Tassnsmilaausugnamnsnmiinfiuvzyead \Wognamnssuredia

Address
Sampling By
Station

Usewuasi 33640/16348
s iuaunia dunaudier Ywmiaaiung
: Sampling Team of Mine Engineering Consultant Co.,Ltd.
s dninaulssliiuveslasinis

(UTM 48P 0327427 E, 1632521 N.)

Data Provided by Laboratory

Sample Type
Analytical Date

: mAlLUssEMealU (Ambient)
: 21-27 December 2022

—— ———— — — — — — — — — — — — w— —

Report No.
Sampling Date

: M650176
: 17-20 December 2022

Sampling Method : High Volume Air Sampler

Received Date
Report Date

: 21 December 2022
: 27 December 2022

Model of Equipment : TISH Model of Traceability : TE-5025A/2262
Certified Date : 11 February 2022 Expiration Date : 11 February 2023
Parameter Sampling Date Analytical Method (E:l;:) S:::‘;:?)"
17-18/12/2022 US.EPA 40 CFR 50, Appendix B 0.103
TSP 18-19/12/2022 US.EPA 40 CFR 50, Appendix B 0.091 0.330
19-20/12/2022 US.EPA 40 CFR 50, Appendix B 0.123
17-18/12/2022 US.EPA 40 CFR 50, Appendix J 0.0d6
PM-10 18-19/12/2022 US.EPA 40 CFR 50, Appendix J 0.042 0.120
19-20/12/2022 US.EPA 40 CFR 50, Appendix J 0.058
Note: " Ussmanasnsiumsuindauuvienid aduil 24 (wa. 2547) Boq frmmnasguguneIMAluussemalae U

Uszmelusefiesngune @ 121 neufiay 104 3 Yseam o Suil 9 Aanen wa. 2547

TSP: fuaroasuviuanssn wiy 24§l

PM-10: fuazesmnaidinn 10 luaseu iy 24 Halua

Reported results refer to submitted sample(s) only.

Reviewed signalory

Do not copy partial of this analysis report without officlal approvat.
MEC-FM-45 Rev.08 15-07-2565

Approved signatory

3/3
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uSuh Tud 1IBudItieSy rouBalauri s
MINE ENGINEERING CONSULTANT CO..LTD.

ANALYSIS REPORT

Data Provided by Customer
w oa r f . i a A o ' ¥
Customer Name  ; W90 19A01308UA T.ﬁ‘iﬂﬂ'|7mﬂENuiwqmamni‘su'ﬁuwuuwaaﬁ INERAAMNTIUNDEATN
A 4
UssnIuUnIn 33640/16348

Address : fiuauth dunadias Ywingiuns Report No. : M650176
Sampling By : Sampling Team of Mine Engineering Consultant Co.Ltd. Sampling Date  : 17-20 December 2022
Station : ﬁv‘i’lm'swqwmuwuumw Sampting Method : Sound Level Meter

(UTM 48P 0325155 E, 1632574 N.)
Data Provided by Laboratory

Sample Type  : syAuiden Received Date  : 21 December 2022
Report Date : 27 December 2022
Model of Equipment : Quest Model of Traceability : CA-128/U02040047
Reference of level (dB(A)): 110 dB/1,000 Hz Calibrated Date : 24 March 2022
Measuremnent of Reading (dB(A)) : 108.00 dB/999.42 Hz Certificate No : C2203-0102
Equivalent Sound Pressure Level (dB(A))
Time 17-18 December 2022 18-19 December 2022 19-20 December 2022
Leg 24 hrs. Lmax Leq 24 hrs. Lmax Leg 24 hrs. Lmax
10.00-11.00 59.1 100.7 51.6 73.0 54.1 78.4
11.00-12.00 55.6 78.3 49,7 73.2 498 67.6
12.00-13.00 60.2 86.5 45,7 72.0 46.3 751
13.00-14.00 53.1 79.3 48.9 639 a7.6 68.5
14.00-15.00 55.8 86.2 49.0 68.1 46.5 734
15.00-16.00 51.0 828 46.6 64.7 45.2 69.3
16.00-17.00 46.9 70.3 46.6 65.8 46.7 79.8
17.00-18.00 44.8 66.6 47.5 81.1 46.0 64.4
18.00-19.00 47.8 73.1 53.4 62.7 47.5 63.7
19.00-20.00 56.9 76.5 56.8 62.7 18.6 60.3
20.00-21.00 454 63.6 55.3 59.9 47.2 58.2
21.00-22.00 58.2 83.6 54.5 63.6 44.2 59.0
22.00-23.00 58.7 76.3 53.9 62.7 45.4 60.6
23.00-00.00 48.4 70.0 54.8 61.1 45.6 62.8
00.00-01.00 459 74.5 54.4 69.7 44.2 504
01.00-02.00 43.0 53.6 50.7 60.2 44.4 56.0
02.00-03.00 43.3 50.4 47.7 78.3 44.2 624
03.00-04.00 43.6 50.8 43.1 53.0 13,8 51.6
(04.00-05.00 46.3 63.5 433 60.9 46.0 54.4
05.00-06.00 48.4 72.4 49 4 71.9 49.4 66.2
06.00-07.00 57.5 98.5 48.8 71.0 50.8 76.1
07.00-08.00 49.0 734 49.4 71.9 49.5 71.0
08.00-09.00 47.7 729 57.6 69.0 49.1 79.3
09.00-10.00 49,2 79.5 55.8 81.6 51.1 74.3
Average 24 hrs. 54.0 - 52.4 - 48.1 -
Maxirmum - 100.7 - 81.6 - 79.8
Standard” 70.0 115.0 70.0 1150 70.0 115.0

. Iy ) - | sy o o
Note: ¥ dsymansnssun1sRanindouwiend adufl 15 (ne. 2540) Go3 Anmmnasgutsiudedasialy

Reviewed signatory Approved signatory

Reported results refer to submitted sample(s) only. 1/3
Do not copy partlal of this amalysls report without official approval.
MEC-FM-45 Rev.04 15-07-2565
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MINE ENGINEERING CONSULTANT CO..LTD.

ANALYSIS REPORT

Data Provided by Customer
w o £ s a i - - ' >
Customer Name  : wadaian ndasddus Imqmﬁmﬁaquwuqﬂa’mnssmuwuuwaaﬁ PHRYARTUNITUNDEITN
' |
Ussyudnii 33640/16348

Address : shuaunds duneudies Smingduns Report No. : M650176
Sampling By : Sampling Team of Mine Engineering Consultant Co.,Ltd. Sampling Date  : 17-20 Decermnber 2022
Station - Uulanngan (UTM 48P 0326136 E, 1631412 N.) Sampling Method : Sound Level Meter
Data Provided by Laboratory
Sample Type : sEAULAe Received Date  : 21 December 2022
Report Date : 27 December 2022
Model of Equipment : Quest Model of Traceability : CA-12B/U2040047
Reference of level (dB(A)): 110 dB/1,000 Hz Calibrated Date : 24 March 2022
Measurement of Reading (dB{A)) : 108.00 dB/999.42 Hz Certificate No : C2203-0102
Equivalent Sound Pressure Level (dB(A))
Time 17-18 Decermnber 2022 18-19 December 2022 18-20 December 2022
Leq 24 hrs. Lmax Leqg 24 hrs. Lmax Leqg 24 hrs. Lmax
12.00-13.00 52.8 60.7 53.2 61.0 50.6 65.0
13.00-14.00 59.2 62.9 58.8 62.3 53.0 60.9
14.00-15.00 59.4 63.9 58.8 63.0 59.0 62.6
15.00-16.00 57.1 63.0 55.5 62,2 59.1 63.5
16.00-17.00 52.8 61.0 51.1 60.4 56.3 62.6
17.00-18.00 53.0 62.6 49.6 61.4 52.0 60.7
18.00-19.00 52.0 60.1 49.1 61.5 513 62.0
19.00-20.00 60.0 6d.2 48.1 61.3 50.6 60.8
20.00-21.00 60.5 65.7 52.4 65.2 50.0 58.4
21.00-22.00 60.2 64.7 55.2 69.0 52.8 888
22.00-23,00 56.2 62.2 53.5 59.4 52.2 60.2
23.00-00.00 59.7 65.1 52.9 59.4 534 58.9
00.00-01.00 56.0 62.7 53.9 61.3 50.9 61.1
01.00-02.00 535 61.2 54.7 63.0 50.4 61.3
02.00-03.00 58.3 61.6 53.7 60.0 51.2 58.8
03.00-04.00 58.2 62.1 52.8 60.8 519 66.3
04.00-05.00 53.9 61.3 522 56.7 50.6 59.2
05.00-06.00 494 59.8 52.1 68.2 49.2 54.5
06.00-07.00 462 60.1 50.2 63.0 48.0 517
07.00-08.00 46.2 62.8 46.8 62.4 47.9 68.4
08.00-09.0¢ 47.5 67.9 46.6 63.7 47.1 75.7
09.00-10.00 44.8 62.7 46.5 70.5 q7.7 71.0
10.00-11.00 52.5 63.7 49.6 638 50.6 78.8
11.00-12.00 60.2 64.7 50.9 66.4 53.5 80.6
Average 24 hrs. 56.7 - 53.3 - 52.9 -
Maximurm - 67.9 - 70.5 - 88.8
Standard” 70.0 115.0 70.0 1150 70.0 115.0
Note : " uszmAmaiznssumsiawindornviend atufl 15 (na. 2540) Feq tmumnasgiussiuidsddaoialy
II .
Reviewed signatory . Approved signatory
Reported results refer to submitted sample(s) only. 2/3

Do not copy partlal of this analysis report without official approval.
MEC-FM-45 Rev.0d 15-07-2565
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MINE ENGINEERING CONSULTANT CO..LTD.

ANALYSIS REPORT

Data Provided by Customer
ok Gt £ -l o | - L3 A 1 »
Customer Name  : W848 100Y ‘Nﬁa"l‘itlﬂ’uﬂ T,ﬁﬁNm5mﬁaquﬁnuqmamnssuwmwwaam maqmmnﬂﬁunaa‘m
ot IJ
Usevuunshi 33640/16343

Address : fhuaut dunedios fwiagiuns Report No. : M650176
Sampling By : Sampling Team of Mine Engineering Consultant Co.Lid. Sampling Date  : 17-20 December 2022
Station : dinulsliduvelasins Sampling Method : Sound Level Meter

(UTM 48P 0327427 E, 1632521 N.)
Data Provided by Laboratory

Sample Type  : 3sAudm Received Date  : 21 December 2022
Report Date : 27 Decernber 2022
Model of Equipment : Quest Model of Traceability : CA-128/U2040047
Reference of level (dB(A}): 110 dB/1,000 Hz Calibrated Date : 24 March 2022
Measurement of Reading (dB(A)) : 108.00 dB/999.42 Hz Certificate No : C2203-0102
Equivalent Sound Pressure Level (dB(A))
Time 17-18 December 2022 18-19 December 2022 19-20 December 2022
Leq 24 hrs. Lrnax Leqg 24 hrs. Limax Leq 24 hrs. Lrmax
10.00-11.00 63.2 92.1 60.6 86.2 59.6 88.6
11.00-12.00 61.0 80.2 60.9 79.6 61.8 83.4
12.00-13.00 61.4 80.3 61.9 81.8 61.5 83.2
13.00-14.00 61.9 88.4 61.2 85.9 60.9 79.2
14.00-15.00 60.7 80.1 60.0 87.7 59.2 823
15.00-16.00 61.3 86.1 60.8 85.2 61.2 §8.9
16.00-17.00 61.1 82.2 62.6 81.6 58.5 77.5
17.00-18.00 58.3 88.6 61.5 80.0 56.5 81.5
18.00-19.00 56.5 80.6 54.7 76.5 51.8 76.6
19.00-20.00 48.1 73.8 53,0 77.5 495 68.0
20.00-21.00 48.0 60.0 48.7 71.7 47.8 68.3
21.00-22.00 47.6 68.9 47.4 64,9 46.2 60.2
22.00-23.00 47.8 724 46.9 65.6 46.5 70.2
23.00-00.00 46.2 70.3 46.5 59.2 16,0 59.6
00.00-01.00 44.9 62.8 46.3 62.5 46.9 71.6
01.00-02.00 454 67.6 46.3 60.0 46.4 62.8
02.00-03.00 46.5 6d.4 47.7 65.8 46.3 61.9
03.00-04.00 48.0 67.1 48.4 66.7 47.3 65.7
04.00-05.00 53.7 75.1 52.0 78.1 52.8 74.7
05.00-06.00 58.3 74.8 574 777 57.6 81.7
06.00-07.00 59.1 81.3 58.8 84.0 50.0 79.1
07.00-08.00 61.0 80.2 62.6 83.8 62.8 86.1
08.00-09.00 59.8 76.9 62.3 83.6 60.0 78.5
09.00-10.00 61.7 84.5 60.6 85.1 61.8 85.2
Average 24 hrs, 58.5 - 58.7 - 57.% -
Maximum - 92.1 - 87.7 - §8.9
Standard” 70.0 115.0 T0.0 115.0 70.0 115.0

- & ' - o s o ar o
Note : U UssmamousnssunTAIRaenwinA otun 15 (wa. 2540)Gas dmumnnsgissiudsdlaeialy
f M.'jf.’.gn f’r\“"'\
o

Reviewed signatory Approved signatory

Reported results refer to submitted sample(s) only. 3/3
Do not copy partial of this analysis report without officlal approval.
MEC-FM-45 Rev.08 15-07-2565
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MINE ENGINEERING CONSULTANT CO..LTD.

ANALYSIS REPORT

Data Provided by Customer
ar A £ L3 -1 = - 1 - - ¢ A ] L5
Customer Name  : wietsiad NaoS08ua Tﬂﬂn*nmuaquwuqmawnsmﬁumwwaan LHAAAAIMNTIUNDATN

Usenuinsil 33640/16348

Address s ivaudn Suneidies Jamiagduvs Report No. : M650176
Sampting By : Sampling Team of Mine Engineering Consultant Co.Ltd. Sampling Date  : 18 December 2022
Station : hnsaugnenumusians (UTM 48P 0325155 E, 1632574 N)

Sampling Method : Ground Vibration Recorder
Data Provided by Laboratory

Sample Type : aAmduayiiioy Received Date  : 21 December 2022
Report Date : 27 December 2022
Parameter TRANSVERSE VERTICAL LONGITUDINAL
Result
Frequency ; Hz N/A N/A N/A
Peak Particle Velocity ; mm/sec <0.130 <0.130 <0.130
Peak Displacernent ; mm 0.000 0.000 0.000
Peak Sound Pressure Level ; padL) <0.500
Standard"
Peak Particte Velocity ; mm/sec = - -
Peak Displacement ; mm - - =
Measured Instrument Brand Model
Instantel Minimate Blaster
Note : ¥ Uszadnsznsaminensosnniuasduinden o frmumnasguRUauTERUdnuasm o nmimitesiy

FRulus RGN W 122 Reufl 125 3 aciuil 29 $u11Au 2548
N/A Wi Frequency < 1 Hz, Velocity <0.130 mm/sec Way Displacement < ¢ mm
warinnmilos 16.08 v,

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.04 15-07-2565


USER
Rectangle

USER
Rectangle

USER
Rectangle

USER
Rectangle


usun Tud IBUSIGES AoUBErOUR D0
MINE ENGINEERING CONSULTANT CO. LTD.

ANALYSIS REPORT

Data Provided by Customer
& L4 = £ = =5 [y - - J v
Customer Name  : wedeian wﬁmsaa’um T,ﬂiqm‘smumu‘muqmmunﬁmwwwwaaﬁ LHBRATINAITUNBATN

Usznuinsil 33640716348

Address s dvaun dunadioy Jmdngiund Report No. : M650176
Sampling By : Sampling Team of Mine Engineering Consultant Co.,Ltd. Sampting Date  : 18 December 2022
Station : Unilannsam (UTM 48P 0326136 E, 1631412 N.)

Sampling Method : Ground Vibration Recorder
Data Provided by Laboratory

Sample Type  : araiduasiiiou Received Date  : 21 December 2022
Report Date : 27 December 2022
Parameter TRANSVERSE VERTICAL LONGITUDINAL
Result
Frequency ; Hz N/A N/A N/A
Peak Particle Velocity ; mm/sec <0.130 <0.130 <0.130
Peak Displacement ; mm 0.000 0.000 0.000
Peak Sound Pressure Level ; pa.L) <(.500
Standard®
Peak Particle Velocity ; mm/sec z = 5
Peak Displacement ; mm - - -
Measured Instrument Brand Model
Instantel Minimate Blaster
Note: ¥ Ussmenssvswinunnssrseiuasduandon dos fmumumspuruaussiudsuasaruduasiftounomsiunilosiy

FfanfluswAsonpunen i 122 AauR 125 9 astuil 29 §unew 2548
N/A W9 Frequency < 1 Hz, Velocity <0.130 mm/sec uay Displacement < 0 mm
vavssnmiios 16.08 u.

Reviewed signatory Approved signatory

Reported results refer to submitted sample(s) only. 2/2

Do not copy partial of this analysls report without official approval.
MEC-FM-45 Rev.04 15-07-2565
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MINE ENGINEERING CONSULTANT CO..LTD.

) . .
NSC-TISI-TIS 17025
Testing 0623

ANALYSIS
REPORT

Data Provided by Custormner

i - o - 7Y o - | ] w
: wwderiand KafeFddun Tﬂ‘iqm‘smumuwuqmamﬂi‘iwuﬂmuwaaﬂ \NOAAMNTIUNDATIY
o _al
Usgnruunsi 33640/16348

Customer Name

Address s iwaund dunaiies Smingiuns Report No.
Sampling By : Sampling Team of Mine Engineering Consultant Co.Ltd. Sampling Date
Station s dithRvuTue Sump 999lATINIS

Data Provided by Laboratory

: M650176
: 20 December 2022

Sampling Method : Grab Sampling

sample Type ;b Received Date  : 21 December 2022
Sample Appearance : waasla finznou Lifindu Anatytical Date  : 21-27 December 2022
Report Date : 27 December 2022
Parameter Unit Analytical Method Result Standard 2
pH @ 25°C - Electrometric Method (4500-H* B) 8.9 5.0-9.0
Total Suspended Solids me/L Dried at 103-105 °C (2540 D) 11.0 -
Total Dissolved Solids me/L Dried at 180 °C (2540 C) 139 -
Total Hardness mg/L as CaCQ, | EDTA Titrimetric Method (2340 C) 58 -
Turbidity* NTU Nephelometric Method (2130 B) 50 -
Sulfate mg/L Turbidimetric Method (4500- SO E) 6.0 -
Digestion, inductively Coupled Plasma
Total i 0.12 -
_— my/L Method (3030 F, 3120 B)
) Digestion, Inductively Coupled Plasma Not more
Arsenic* mg/L <0.01
Method (3030 F, 3120 B} than 0.01
. Digestion, Inductively Coupled Plasma Not more
Cadmium me/L <(.002 3
Method (3030 F, 3120 B) than 0.005
igastion, | ively Coupled Pl Not
Lead me/L Digestion, Inductively Coupled Plasma <0.01 ot more
Method (3030 F, 3120 B) than 0.05
Note: ¥ Standard Methods for the Examination of Water and Wastewater, 23 ed. APHA, AWWA, WEF, 2017.

. » ' - ol w aem 1 - y . =
2 Uizﬂ’]ﬂﬂm%ﬂiiuﬂﬂiﬁdu‘lﬁﬁﬂuuﬂﬂ‘iﬂﬁ auun 8 (w.a. 2537) ﬂaI'Iiﬂ"luﬂ‘?ﬂ11111\'1'531’1'U‘UtymﬂENLﬂ‘i&luasgﬂﬂﬂﬂmnﬂwa!u'}ﬂﬁauI.L‘u'lw'l'll'm

4 Py ) T -~ a ' - a ol ar g
NW.A.2535 1909 n'l“uﬂu']ﬂii'luﬂmﬂ'l“u"lluu“aqu']ﬂ']ﬂu ﬁ“uﬁlui"ﬁnﬂ%'lql;ﬁﬂﬁ"l a1 111 @8uv 16 § ad7un 24 NUATHIS 2537

Wizanil 3)

Y ol . [ ] P S TR Y
Midiaunseialuguess CaCos hiviundt 100 fiadndusadens

& ¥ a -
* TIEMINATDVUDLUBNYBYNIBINITIUTE ISO/IEC 17025 ﬂﬁaaﬂgﬁﬁmsmaau

Reviewed signatory

Reported results refer to submitted sampte(s) only.
Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev.04 15-07-2565

Approved signatory
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MINE ENGINEERING CONSULTANT GO..LTD.

/A ANALYSIS
2/ X REPORT

Testing 0623

Data Provided by Custemer
Customer Name  : wipdr¥iand 2de3dduR Tasinsmilousiugramnssuriinfiuuzesan Rogramnisuiaadne
Usenulingil 33640/16348

Address s fiwauth Swnediay Ywiagiund Report No. : M650176
Sampling By : Sampling Team of Mine Engineering Consultant Co.,.td. Sampling Date  : 20 December 2022
Station : thinfuiiae Sump 929lATINS Sampling Method : Grab Sampling

(UTM : 48P 0326128 E, 1632154 N.)
Data Provided by Laboratory

Sample Type R Received Date  : 21 December 2022
Sample Appearance : wiftasla finsnou lifindu Analytical Date  : 21-27 December 2022
Report Date : 27 December 2022
Parameter Unit Analytical Method ¥ Result Standard ?
pH @ 25°C - Electrometric Method (4500-H* B) 8.9 5.0-9.0
Total Suspended Solids me/L Dried at 103-105 °C (2540 D) 11.0 -
Total Dissolved Solids meg/L Dried at 180 °C (2540 C) 139 -
Total Hardness mg/L as CaCO; | EDTA Titrimetric Method (2340 O) 58 -
Turbidity* NTU Nephelometric Method (2130 B) 5.0 -
Sulfate me/L Turbidimetric Method (4500- SO,” E) 6.0 -
Total Iron e/l Digestion, Inductively Coupled Plasma 0.2 i
Method (3030 F, 3120 B)
Arsenic® ma/L Digestion, Inductively Coupled Plasma <001 Not more
Method (3030 F, 3120 B) than 0,01
e B I e
T | o |

Note : ! Standard Methods for the Examination of Water and Wastewater, 23 ed. APHA, AWWA, WEF, 2017.
2 YssmanmznssumsAandount@ aluil 8 (we. 2537) sanammmlunsy s lygidauaiuuasinwmannmdwedouniend
n.9.2535 Fo1 dmumnmnsgrununailuwdahiiify Afuilusieiseunm @y 111 aoud 16 1 actuil 24 NuATRNE 2537

(Jssomi 3)
¥ thitfarmnsedtugiyes Caco; Luithunia 100 Siandisiodng
: r + - L3 gl
* TWAIVAGAULSHUBNYBUYIINIIIUTOY ISO/IEC 17025 YaasaliuRnTivinany
——

(Tid -

Reviewed signatory il Approved signatory

Reported results refer to submitted sample(s) only, 1/2
Do not copy partlal of this analysis report without official approval.
MEC-FM-45 Rev.04 15-07-2565
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MINE ENGINEERING CONSULTANT CO..LTD.

/A ANALYSIS
SC—iI—TlTOZ: R E P O RT

Testing 0623

Data Provided by Customer
Customer Name : wgteiand 2ede3ddun Tasanamiieasiugramnysueiiafivuvesas ihagnamnssunaadng
UssmuUnsii 33640/16348

Address : fnuawtn Snadiss Swmiegiuns Report No. : M650176
Samnpling By : Sampling Team of Mine Engineering Consultant Co.Ltd. Sampling Date  : 20 December 2022
Station ; Uouanattuwuy (UTM 48P 0323885 E, 1631983 N.) Sampling Method : Grab Sampling
Data Provided by Laboratory
Sample Type RVl Received Date  : 21 December 2022
Sample Appearance : & Sagnauduine lilindu Analytical Date  : 21-27 December 2022
Report Date : 27 December 2022
Standard ?
Parameter Unit Analytical Method V Result Appropriate | Maximum
Criteria Criteria
pH ® 25°C - Etectrometric Method (4500-H* B) 74 7.0-85 6.5-9.2
Total Suspended Sotids mg/L Dried at 103-105 °C {2540 D) <5.0 - -
Mot more
Total Dissol li L Ori OC (2540 C 1
otal Dissolved Solids mg/ ried at 180 “C (2540 C) 122 than 600 200
’ . Not more
Total Hardness mg/L as CaCO, | EDTA Titrimetric Method (2340 C) 50 500
than 300
Turbidity* NTU Nephelometric Method (2130 B) 1.1 5 20
Not more
Sulfat L Turbidimetric Method (4500- SO, 5.6 250
ulfate me/ urbidimetric Method (4500- SO, E) than 200
Digestion, Inductively Coupled Plasma Not more
Total i L . 1,
o ron me/ Method (3030 F, 3120 8) 005 than 0.5 0
. Digestion, Inductively Coupled Plasma Not
A * L .01 ,
hat my/ Method {3030 F, 3120 B} E00 Detected .
igestion, | ivel N
Cadmiumn m/L Digestion, inductively Coupled Plasma <0.002 ot 0.01
Method (3030 F, 3120 B) Detected
Digestion, Inductively Coupled Plasma Not
Lead L 0.01 0.05
€ me/ Method (3030 F, 3120 B) - Detected

Note : " Standard Methods for the Examination of Water and Wastewater. 23'¢ ed. APHA, AWWA, WEF, 2017,
2 YszmeinTznirminenssrsuvduaciuandon (oe fiwuamaninasiwasimsmstunsivimsdvdunsliostudwaisisnqouas
matlasiluGadmondonduiy we, 2551 Fuflurwiaansunw sy 125 asufAw 85 € arufl 21 wyumau 2551
* ensvesauilaguenyoutiomstuses 1SO/EC 17025 w0 o FiRnsvaday
o N
(’ﬁ ’-,g 5
e c 3 ? I .

Reviewed signatory Approved signatory

Reported results refer to submitted sample(s) only. 2/2
Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev.04 15-07-2565
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TISCH )

Environmental

RECALIBRATION
DUE DATE:

February 11, 2023

%;.é E/g% :

Calibration Certification Information
Cal. Date: February 11, 2022 Rootsmeter S/N: 438320 Ta: 294 °K
Operator: Jim Tisch Pa: 742.7 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 2 ! 2 1 1.4120 3.2 2.00
2 3 4 5 1.0030 6.4 4.00
3 5 6 1 0.8970 8.0 5.00
4 7 8 1 0.8540 8.9 5.50
5 9 10 1 0.7070 12.8 8.00
Data Tabulation
Pa Tstd
s Pl B (Tarea)
Vstd Qstd \/ st a Qa AH( Ta/Pa
(m3) (x-axis) (y-axis) Va (x-axis) (y-axis)
0.9863 0.6985 1.4075 0.9957 0.7052 0.8898
0.9820 0.9791 1.9905 0.9914 0.9884 1.2583
0.9799 1.0924 2.2255 0.9892 1.1028 1.4069
0.9787 1.1460 2.3341 0.9880 1.1569 1.4755
0.9735 1.3769 2.8150 0.9828 1.3901 1.7796
m= 2.07390 = 1.29864
QSTD b= -0.04082 QA b= -0.02581
r= 1.00000 r= 1.00000
Calculations
Vstd=|AVol((Pa-AP)/Pstd)(Tstd/Ta) Va=|AVal({Pa-AP)/Pa)
Qstd=|Vstd/ATime Qa=|Va/ATime
For subsequent flow rate calculations:
n Pa Tstd = ¥
Qstd= 1/m ((\/AH(—Pstd )(—Ta ))b) Qa= 1/m ((W/an( Ta/Pa)) b)
Standard Conditions
Tstd: 298.15 ¢ RECALIBRATION
Pstd: 760 mm Hg
Key US EPA recommends annual recalibration per 1998
AH: calibrator manometer reading (in H20) 40 Code of Federal Regulations Part 50 to 51,
AP: rootsmeter manometer reading (mm Hg) Appendix B to Part 50, Reference Method for the
Ta: actual absolute temperature (°K) Determination of Suspended Particulate Matter in
Paf actual barometric pressure (mm Hg) the Atmosphere, 9.2.17, page 30
b: intercept
m: slope

ch Environmental, Inc.
5 South Miami Avenue
lage of Cleves, OH 45002

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




METROLOGY SYSTEM ( THAILAND ) CO.,LTD,

Certificate of Calibration
Certificate Number : SPR22040301-1 Page : 1 of 3
Customer
Equipment Name © Bound Level Meter
Manufacturer . ACO
Model . 6236
Serial Number L 222183
1D. Number iO8LM-2Y

Environmental Conditions

Ambient Temperature : 23°Cct 3°C Received Date i 26 Apr 2022
Relative Humidity : B50% t15% Calibration Date © 28 Apr 2022
Location of Calibration : In-Lab Recommend Due Date D28 Apr 2023
Calibration Procedure  SP-CPE-04-01 Date of Issue L 29 Apr 2022

Method of Calibration

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

requirement of ISC/IEC 170256:2017 in accordance with reference procedure. Standards used to perform
this calibration are certitied by to NIST or equivalent, National metrology institute, Natural physical constants,
consensus standards. The result reported herein apply oniy to the calibration of the item described above as
received.Our decision rule is to contact the customet if the iler pass and (il calibralion when the results
include the incertainties and the customer myst determine if the results meets their needs.

All calibrations are performed wilhin rranulaclare's specilicalions. The calibration ceartificate shall not be

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

Calibrated by :

Authorized Signatory

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

Calibration Report

w1y
7,

Y ACCREDITED

QAT 1T
Brely fy LALIBAATION AND
COMENSIONAL MEASUR

IREMENY
ACT = 2050

Certificate Number : SPR22040301-1 Page :2 of 3
Reference Standards
Equipment Name Model Serial No. Certificate No. | Due. Date
Sound Level Calibrator SC-942 BO14058 EEL.BP. 34/1264 | 22 Dec 2022

Traceability

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

TISTR - Thailand Institute of Scientific and Technological Research

SP-FM-04-15 rev.0



ég METROLOGY

O

SYSTEM ( THAILAND ) CO.,LTD.

W Mg
x\‘ o,
\ =t _, /
3 -a,.._._,_.a—' =
i‘m—':m AREY mw et Accreditatnan fogrd

& ACCREDITED

",:",./' /::.“ \\
Result of Calibration T e
Certificate No. :  8SPR22040301-1 Page : 3 of 3
Range : 94 to 114 Function : @1kHz
Select A Unit : dB8
Standard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow (+)
94 94.0 94.0 0.0 0.0 0.15
114 113.8 113.9 -0.2 -0.1 0.15
Select C Unit : dB
Standard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow ()
94 94.1 94.1 0.1 0.1 0.15
114 113.8 113.8 -0.2 -0.2 0.15
Select 7 Unit . dB
Standard UUC Reading S Uncertainty
Setting Fast Slow Fast Slow ()
94 841 941 0.1 0.1 0.15
114 113.9 113.8 -0.1 -0.2 0.15
Note:

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

This Certificate is not certified for any commercial transaction.

Measurement Uncertainty
The reported uncertainty of measurement is the expanded uncertainty obtained by multiplying the

standard uncertainty with the coverage factor k = 2, providing a level of confidence approximately 95%.

- End of Certificate -

SP-FM-04-15 REV.0
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Certificate of Calibration

Certificate No.:Cal 010-0321-0342 Order No:  040321-1
Customer:

Date of calibration: 2022-03-10

Date of issue: 2022-03-10

Instrument Calibrated: Sound Calibrator

Manufacturer: Quest

Type: CA-12B

Serial no: U2040047

Calibration and verification performed:

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

Preconditioning:

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

Instruments and Program:

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

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

Traceability

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

Reference microphone: NCL, Norway

Voltage: TPA, Thailand

Frequency: TPA, Thailand

Page 1 of 2

Registration number 0415542000208
6/54-56 Poemsind2, Permsin RD., S5ai Mai Bangkok 10220 Thailand
Tel (+66) 02 1214399 Fax (+66) 02 1214399 Email : cantact@geonoise.com
www.geonoise.co.th :
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Certificate No.:Cal 010-0321-0342 Order No:  030321-1
Environmental conditions: Pressure: Temperature: Relative humidity:
Reference conditions: 101.325 kPa 23.0 °C 50 %RH
Measurement conditions: 100.89 £ 0.01 kPa 235« 1.1 °C 55.9+2.2 %RH

1. Sound pressure level

Specified sound | Measured sound | Deviated value Uncertainty Tolerance limit
pressure level pressure level (dB) (dB) IEC60942:2003
(dB) (dB) Class 2
Reference microphone 40AU S/N 309231
110 | 10840 ] -1.60 ] +0.1 | +0.75
2. Frequency
Specified Measured Deviated value Uncertainty Tolerance limit
Frequency Frequency (%) (Hz) 1EC60942:2003
(Hz) (Hz) Class 2
Reference microphone 40AU S/N 309231
1000.00at 94Hz, | 999.95 | -0.05 | £0.1 | +2.0%
3. Total distortion
Specified sound : i ; Tolerance limit
pressurelevel | asued /I;'s““’“"“ U“"f,;“;‘“ty IEC60942:2003
(dB) (v ’ Class 2
Reference microphone 40AU S/N 309231
94.00 | 0.60 \ +0.3 | +4.0%

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

Calibrated B

: 2022-03-10
: 2022-03-10

Date of calibration
Date of issue

This certificate of calibration is issued by a laboratory accredited by Norwegian Accreditation (NA). NA is one of the signatories to the EA Multilateral Agreement for mutual
recognition of calibration certificates (European Co-operation for Accreditation). The accreditation states that the laboratory meets the NA requirements concerning
competence and calibration system for all the calibrations contained in the accreditation. It also states that the laboratory has a satisfactory guality assurance system and
traceability to accredited or national calibration laboratories. This certificate may not be reproduced other than in full.

Page 2 of 2

Registration number 0415549000209
€/54-56 soi Poemsind2, 5ai Mai Bangkok 10220 Thailand
Tel (+66) 02 1214399 Fax (+66) 02 1214392 Email : contact@geonoise. asia
www.geonoise.co.th
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v METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

Certificate of Calibration

Certificate Number : SPR22010174-3 Page: 1 of 4
C Customer
] Equipment Name : Vibration Monitors
= Manufacturer . Instantel
Model © N/A
- Serial Number . UM14539
: ID. Number : VM-NO-8

Environmental Conditions

Ambient Temperature s el Received Date I 13 Jan 2022
8 Relative Humidity : 50% T15% Calibration Date : 17 Jan 2022
Location of Calibration . In-Lab Recommend Due Date : 17 Jan 2023
Calibration Procedure . In-House Method Date of Issue 1 18 Jan 2022

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
7.—._ received.Our decision rule is to contact the customer if the item pass and fail calibration when the results
include the uncertainties and the customer must determine if the results 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 :

Authorized Signatory

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

el |
B
i 2
Ofess C . .
alibration Report
Certificate Number : SPR22010174-3 Page :2 of 4
Reference Standards
Equipment Name Model Serial No. Certificate No. | Due. Date
‘ ICP 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



£y METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

Certificate No. :

SPR22010174-3

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

Geophone P/N 721A3301

Functional Performance Test

Result of Calibration

Page : 3 of 4

Uncertainty

Function STD Reading UUC. Reading Error @)
Velocity (mm/s) 5.004 4.991 -0.013 0.059
Freguency Response Performance 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




) METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

Result of Calibration

Certificate No. : SPR22010174-3 Page : 4 of 4

Results of Calibration : () Without ( ) After Adjustment

Linearity Performance Test Unit : m/s®
Freauency STD Reading UUC. Reading Error i

(Hz) ()
160.0 0.501 0.485 -0.006 0.0060
160.0 1.000 0.892 —-0.008 0.012
160.0 1.502 1.480 -0.012 0.017
160.0 2.000 1.885 -0.015 0.023
160.0 3.001 2.981 -0.020 0.085
160.0 5.002 4,978 -0.026 0.058
160.0 9997 9.870 -0.027 0.12

Note:

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

This Certificate is not certified for any commercial transaction.

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

— &nd of Certificate -

SP-FM-04-15 REV.0
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PerkinEimer’
For the Better

Avio200
Preventive Maintenance Report

Instrument Serial No.: 079518071903

Date: 31-Oct-2022
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ICP-OES/Avio200 Preventive Maintenance (PM)

Company Name:

Address
(Instrument Location):

Serial Number: 079518071903 PM Number: 20f2
Ct.nstomc.ar Name Telephone Number:
(if applicable):
Service Engineer Service Order WO0-01919017
Name: Number:
Date PM Performed: 31-Oct-2022 Next PM Due Date: 30-Apr-2023
(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 ’ P
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
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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

R Nl.meer Description Quantity Batch/Lot # | Expiration Date:
(if applicable) (MM/YY)
Multi-Element Standard
N0691579 (N069-1579 diluted 10X) 1 58-146CRX1 30-Oct-2023
Instrument Calibration-4
N9300221 (N9300221 diluted 100X) 1 58-169CRY1 30-Nov-2023
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:

¥1 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.

¥ 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.

¥1 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:
1 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 % 0.73 Passed
Mg 280.856 %RSD <1 % 0.29 Passed
Mg 285.207 %RSD <1 % 0.36 Passed
Ba 455.403 %RSD <1 % 0.37 Passed
5.4 Mn BEC:

¥ 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 7332 788302.8
Mn 257.610 Axial 1,000 ppb 18083.8 2152249.4
Mn 257.610 IB*Conc. IS-1B BEC Spec Pass/Fail
Radial 7332000 780970.8 9.38 <30 PPB Passed
Axial 18083800 2134165.6 8.47 <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

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:

Date:

31-Oct-2022
(DD-MMM-YYYY)

Authorized PerkinEl

Date:
31-Oct-2022
(DD-MMM-YYYY)

Authorized Custome

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

Atomic Spectroscopy Standard

9001

CERTIFIED

* - indicates NIST SRM
Reference Multi: Lot# 57-138CR, 3-250MJ, 57-024CR, 57-208CR

Certificate of Analysis

* |Instrumental Analysis using ICP Spectrometer:

Expiration Date: (JC'T 30 2023

f - indicates CRM (when NIST SRM is not available)

Refer to side 2 for details of cerification.

Balances are calibrated with weight sels traceable to NIST.

PerkinElmer Number: N0691579

Description: Multi-Element Standard

Matrix: 2% HNOa

Lot Number: 58.146CRX1 Certification Date: APR - — 2022

Analyte Labeled Measured SRM Analyte Labeled Measured SRM
As 500 pg/mL 483 pg/mL 3103a" Ni 10.0 pg/mL 9.89 pgfmL 3136*
K 50.0 pgrmL. 50.0 pg/mL I41a* Sr 10.0 pg/mL 10.0 pgfmL 3153a*
La 100 pgfmL 9.81 pg/mL 312va” Zn 10.0 pgimL 9.99 pgfmi J168a"
Li 10.0 pofmL 9.96 pg/mL 3128a* Ba 1.00 ygymL 0996 po/ml 3104a*
Mn 10.0 pg/imL  10.% pgfmbl 3132* Mg 1.00 pg/mL  0.992 pgfmb 3t31a*

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 laboralory
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.

| Be

PerkinElmer’

Certifying Officer:
PerkinElmer, Inc.

u.5.A. Tel: 1-203-925-4600
_U.S.A. Toll Free: 1-8[]0-762-4(1

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

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
As 100 pg/mL 99.8 pg/mlL 3103a" Pb 50.0 pgfmL 49.9 pg/mL
Tl 100 pgimL 99.4 pgrml 3158* Se 50.0 ugfmL 49.8 ug/mL
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.

> oo -—

PerkinElmer’

PerkinElmer, Inc.

u.s.A. Tel: 1-203-925-4600
U.S.A. Toll Free: 1-800-762-400 o

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

Avio200
Preventive Maintenance Report

Instrument Serial No.: 079518071903

Date:  3-May-2022
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ICP-OES/Avio200 Preventive Maintenance (PM)

Company Name:

Address
(Instrument Location):

Serial Number: 079518071903 PM Number: 10f2
Ct.nstomc.ar Name Telephone Number:
(if applicable):
Service Engineer Service Order WO-01675332
Name: Number:
Date PM Performed: 3-May-2022 Next PM Due Date: 3-Nov-2022
(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 - s
Y PerkinEimer
Scope

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

The customer should save their method before the PM begins.

General Instructions:

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

Copyright Information

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

Trademarks

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

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

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

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

Component / Specific Model Serial # Configuration Notes
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 2
N077520 Air Filter-RF Generator 1
09992731 Axial Window 1
B0810377 Radial Window 1
N0770438 O-ring kit, injector support adapter 2
N0780437 O-ring kit, torch 2

Additional Reagents and Standards Required for PM

R Nl.meer Description Quantity Batch/Lot # | Expiration Date:
(if applicable) (MM/YY)
Multi-Element Standard
N0691579 (N069-1579 diluted 10X) 1 57-024CRX1 30-Mar-2023
Instrument Calibration-4
N9300221 (N9300221 diluted 100X) 1 54-134CRY1 30-Aug-2022

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 0.007 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 % 0.64 Passed
Mg 280.856 %RSD <1 % 0.73 Passed
Mg 285.207 %RSD <1 % 0.54 Passed
Ba 455.403 %RSD <1 % 0.51 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 7230.7 716330.9
Mn 257.610 Axial 1,000 ppb 14178.5 1804266.7
Mn 257.610 IB*Conc. IS-1B BEC Spec Pass/Fail
Radial 7230700 709100.2 10.19 <30 PPB Passed
Axial 14178500 1790088.2 7.92 <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

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:

Date:
3-May-2022
(DD-MMM-YYYY)

Authorized PerkinElmer R

Date:
3-May-2022
(DD-MMM-YYYY)

Authorized Customer Rep

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

Atomic Spectroscopy Standard T

Certificate of Analysis

PerkinElmer Number: N0691579
Description: Multi-Element Standard
Matrix: 2% HNO:

Lot Number: 57-024CRX1

Certification Date: SEP - = 2021
Expiration Date:MAR 3 0 2023

* Instrumental Analysis using ICP Spectrometer:

Analyte  Labeled Measured SRM Analyte Labeled Measured SRM
As 50.0 pg/mL  50.1 pg/mL 3103a” Ni 10.0 pgimL 10.0 pgfmL 3138
K 50.0 pg/mL  50.3 pg/mlL a141a* Sr 10.0 pg/mL  10.0 pgimL 3153a*
La 10.0 pg/mL  10.0 pa/mL 3127a* Zn 16.0 pyg/mL 10.0 pg/mL 3168a*
Li 100 pg/mL 100 pg/mL 3129a* Ba 1.00 ugfmL 1.01 pgfmL 3104a*
Mn 10,0 pg/mL 101 pg/mi 313z Mg 1.00 pgfmL 1.01 pgfmL 3131a"

* - indicates NIST SRM 1 - indicates CRM {when NIST SRM is not available)
Reference Multi: Lot# 2-84M.), 3-168MJ, 4-39MJ

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, inc.
[ T S S e e ]

PerkinElmer’

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

o o i adl Ol P B S

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

Atomic Spectroscopy Standard

Eert;'ﬁ'cate of%afysis

PerkinElmer Number:  N9300221

Description:
Matrix: 5% HNOs
FEB - - 2021

Lot Number: 54-134CRY1 Certification Date:
Expiration Date: AUG 3 0 2022

Instrument Calibration Standard 4

* Instrumental Analysis using OPTIMA 7300 DV ICP Spectrometer:

Labeled Measured SRM Analyte Labeled Measured

Pb 50.0 pg/mL  50.1 pg/mL
49.9 ug/mL

Analyte
As 100 pg/mL 100 pg/mL 3103a*

T 100 pg/mL 101 pg/mL 3158* Se 50.0 pg/mL

Cd 50.0 pg/mL  50.0 pg/mL 3108*

* . indicates NIST SRM 1 - indicates CRM (when NIST SRM is not available)

Reference Multi: Lot# 52-179CR, 1-177YJ

Refer to side 2 for details of certification.

9, of certified

e lo NI
Balances are calibrated with weight st trace2? bl
al laboratory

We guarantee that our PerkinElmer Pure Atomic Spectroscopy S'andarﬁsri:: Stable and accurete 10 5
concentration until the expiration date, provided the standards 3¢ pagt P2 Stped and siored undor oS s 1b
conditions, This value is the sum of cumulati ociated with I"® alytical determinations, pipetting. and diing 1o e

m of cumulative errors ass | water (18 megohm double deionized). and leached, triple-rins

volume. For these solutions we use high purity acids, ASTM Typé

§ ed bottles. All glassware used is class A.
' ) Certifying Officer: ‘

u.s.A Tel: 1
U.S.A. Toll Free: 1+
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= A Certificate of Calibration

ol an A
NSC-TISI-TIS 17425
Colilrgtinm MY
Equipment: SPECTROPHOTOMETER Certificate No.: C06220365
Model: 723C Issued Date: 02 August 2022
Serial No. {or ID.): 2C41301043 (MEC-LAB11) Job No.: KSPR2209413
Manufacturer: KWF Page; 1 0of 2
Condition: In Condition
Customer:
Environment Condition: Temperature 231 °C i 04 °C
Humidity 689 %RH t 50 %RH
Calibration Place;
Calibration By: Miss. Kaewkan Suradech
Calibration Date: 02 August 2022
The Method used: In house method, CAL-WI-24, base on ASTM E 275-08 and ASTM E 387-04
Traceabllity: This certificate is traceable to the CRM maintained by National Institute of Standards and

Technology (NIST) through Stama Scientific Limited.
The standard for Wavelength Certificate No. 93907 and 93914
The standard for Photometric Certificate No. 9112739

Person in charge Authorized signatory

This cortificato lo fesuad tho units of measurement according 1o the Inlemetional System of Units (S1). it provides traceability of measuremant to intemational o
national standerd or clher recognized naticnal standard lsboratories.

The measurement uncertalnty stated Is the expanded uncertainty which s obtained from the standard unceriainty muliplied by the coverage factor (k=2) to
provide a level of confidence of approximately 95%. It Is determined in accordance with the Guide to Expression of Uncertalnty In Measurement (GUM),

These results may be affacted by deviations from specified condltions. The resuits relats only to the itoms tested, calibrated or sampled. The report shall nol be
reproducad except in full without approval of DIKSH Technology Limited.
1 ot inaTuTal daitn
DKEH Technology Limbted
2533 ouuyu® Uy n Le e Tows npemmaruat 10260
2533 Sukivwamvit Road, Bangehelk, Phrakhanong, Bangkok 10260
Phone: +86 2639 7000  Emall: info.callbrationg@diksh.com  Webstte: www.dksh.com/scientific-thailand

Delivering Growth - In Asia and Beyond. CALFM-C08-13; 20 Jul 2022
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&% DKSH

Certificate No.: C06220365 Page 2 of 2
Calibration Results:
Without Adjustment
Wavelength Accuracy (nm}, The spectral bandwidth of Std at 4 nm and UUC at4 nm
Standard Wavelength Unit Under Calibration Correction Uncartainty
418.48 418.5 -0.02 0.13
480,06 460.1 0.04 0.13
536.90 536.8 0.10 0.13
574.60 574.6 0.00 0.13
879.70 8798 -0.10 0.13
Photometric Accuracy (Absorbance)
Wavelength Standard absorbance Unit Under Callbration Corraction Uncertainty
0.0000 0.000 0.0000 0.0045
0.2899 0.288 0.0019 0.0045
420 nm
0.5170 0.516 0.0010 0.0045
1.0286 1.028 0.0006 0.0045
0.0000 0.000 0.0000 0.0045
0.2837 0.282 0.0017 0.0045
440 nm
0.5074 0.507 0.0004 0.0045
1.0071 1.007 0.0001 0.0045
0.0000 0.000 0.0000 0.0045
0.2487 0.248 0.0007 0.0045
465 nm
0.4593 0.460 -0.0007 0.0045
0.9322 0.933 -0.0008 0.0045
0.0000 0.000 0.0000 0.0045
0.2434 0.243 0.0004 0.0045
546.1 nm
0.4649 0.465 -0.0001 0.0045
0.9457 0.946 -0.0003 0.0045
©.0000 0.000 0.0000 0.0045
0.2570 0.257 0.0000 0.0045
590 nm
0.5035 0.504 -0.0005 0.0045
1.0022 1.001 0.0012 0.0045
0.0000 0.000 0.0000 0.0045
{.2560 0.256 0.0000 0.0045
635 nm
0.4968 0.496 0.0008 0.0045
0.9713 0.970 0.0013 0.0045
1 Rimonaw ivaToTnd $vfin
e Todmokey e The End of Certificate

2537 AUMANEIN LRI CoarIt Teia N AHTIAY 10260

2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
Phena; 4862630 T000  Emall: Info.callbrationgddish.com  Webslte: www.dksh.comisclentific-thalland

Delivering Growth - in Asia and Beyond.

CALFM-C06-13: 20 Jul 2022



CALIBRATION LABORATORY CO.LTD. .. 0

2/10-11.14,55 Soi Prasert Manukit 20 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230 ilaezm ANS1 sonas Acredtatan Bovid

> ACCREDITED

Tel. 02-578-0353-4 Fax: 02-578-2672  www.calHaboratory com  E-mail:sale@cal-laboratory.com /- \\\‘ ECTELTE
CLC K A CALIBRATION AND
DIMENSIOMAL MEASURERENT

Accredited ACDM-2014
IS0/1IEC L7026

CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE : DIGITAL THERMOHYGRO METER
MANUFACTURER : PRO'S KIT
MODEL / TYPE : NT-311
SERIAL NO. : 100801173[MEC-LADB03S]
CLID. NO. : 231600882
JOB CONTROL NO. 1 220727075646
CUSTOMER
DATE OF RECEIVED : 27 July 2022 DATE OF ISSUED : 01 August 2022

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

Calibrated By :

Approved By :

01 August 2022

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

International System of Units ( SI)

Certificate No. Q22075646
F3-011-04/01-12 page 1 of 3

@rlecalibration
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B CALIBRATION LABORATORY CO.LTD. v ailan

2/10-11,14,55 Soi Praserl Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230 i|a§€i'ﬁRA sttt acediaen oo

Tel 02-578-0353-4 Fax: 02-578-2672  www.cal-laboratory.com  E-mail:sale@cal-laboratory.com C o — . ——

CLC it

Accredited
ISO/IEC 17026

REPORT OF CALIBRATION

FOR

NOMENCLATURE : DIGITAL THERMOHYGRO METER
MANUFACTURER : PRO'S KIT

MODEL /TYPE : NT-311

SERIAL NO. : 100801173[MEC-LAB0S]

DATE OF CALIBRATION : 29 July 2022

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

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

Chilled Mirror 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 :

‘I'he measurements are traceable to International System of Units (SI), through Thunder Scientific Corporation.

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

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

Ceriificate No. Q22075646
F3-011-04/01-12 page2 of 3

@clccalibration




CALIBRATION LABORATORY C0.,LTD.

2110-11,14,55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230
Tel. 02-578-0353-4 Fax: 02-578-2672  www.callaboratory.com  E-mail:sale@cal-laboratory.com

ANS! Malional Actreditaivon Board

ACCREDITETD

— CTEIEET N
CALIBAATION AND

c I—c DIMEMSIONAL MEASUREMENT
Accredited ACDM-2814
1820 /TEC 17020
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) t(°c)
25.0 25.02 25.2 -0.18 0.27
2. CORRECTION OF HUMIDITY
STD Temperature STD Reading DUC Reading Correction Uncertainty
(°c) (%RH) ( %RH ) (%RH) + (%RH)
25 50.0 46 +4.0 0.8
Note. The Scope of Accredited ANAB Cettificate No. ACDM-2814 Version 008 Page 49 of 54
This report is valid for the above stated instrument/s only.
### End of Certificate ###
Certificate No. Q22075646
page3 of 3

F3-011-04/01-12

-
@clccalibration



CALIBRATION LABORATORY CO.,LTD.

2{10-11,14, 55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladpbrao, Bangkok 10230
| MO Croes

Tel. 02-578-0353-4 Fax: 02-578-2672  www.caHaboratory.com  k-mail:salegcal-laboratory.com CAUBRETEN AT D

c I_c ! RUETA DIMENSIONAL MEASUREMENT
ACDM-2814

Accredited
ISO/ABRC 17025

ANSI N3tiendt Accrodianion Board
AT CHEDI B L

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 : MINE ENGINEERING CONSULTANT CO., LTD.
2/114,2/115 JSP CITY RANGSITKLONG 1, SOL RANGSIT-NAKHON NAYOK 34/1,

PRACHATHIPAT, THANYABURI, PATHUM THANI 12130 THHAILAND.

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 :

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

(o] 5 ]
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@clecalibration
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CALIBRATION LABORATORY CO.,LTD.

2{10-11,14, 55 Soi Praserl Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230
Tel. 02-578-0353-4 Fax: 02-578-2672  www.cal-laboralory.com  E-mail:sale@cal-laboralory.com

ANS) Nal’mnama‘!ed-ﬂ'a_lmﬂ Board
ACCREDITETD
WETHET.

CALIERATICH AHC
DIMEHSIONAL MEASUREMENT

ACDM-2B14

CLC

Accredited
IBO/IEC 17020

Supplement to Calibration Certificate No. Q22077943

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 Relative Humidity : 45% to 48%

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

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

which maintained by the Calibration Laboratory Co., Ltd.

REFERENCE STANDARD USED :

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

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

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

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

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

Certiflcate No. Q22077943A1
F3-012-04/01-12 page 2 of 4

@cleealibration



CALIBRATION LABORATORY Co.,LTD. aakee

2/10-11,14,55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230 ilaew WS Rewenss Recreditsten Bions
IR

ACCREDITED

Tel. 02-578-0353-4 Fax: 02-578-2672  www.callaboralory.com  E-mail:sale@cal-laboratory.com NN —— ST
TR CALIBRATION AND

C l—c e DIMENSIONAL MEASUREMENT
Accredited s = = T IP

TSO/IEC 17025

Supplement to Calibration Certificate No. Q22077943

TRACEABILITY :

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



CALIBRATION LABORATORY CO.LTD. . ,ap

o N L e s
CALIBRATION AND

2/10-11,14,55 Soi Praserl Manukil 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230 !I&&_{m& ARSI Nalions] Accreditation Boand
o ——~>7 ACCREDITED
Tel, 02-578-0353-4 Fax: 02-578-2672  www.cal-laboratory.com  E-mail:sale@calHaboratory.com N

I
CLC Falitubed DIMENSIONAL MEASUREMENT

ACDM-2814

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.
CALIBRATION 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 1.7¢ 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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CALIBRATION LABORATORY CO.,LTD. . adam

ANSI NALAnaT Actreditation Foand

210-11.14,55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd.. Ladphrao, Bangkok 10230 ﬂae':m

. . ——~. ACCREDITED
Tel. 02-578-0353-4 Fax: 02-578-2672  www.callaboralory.com  E-mail:sale@cal-laboralory com NS CESIRETE — —
Dbty ™ CALIBRATION AHD
c I_c DIMEHSKIMNAL MEASUREMENT
ACDM- 2614

Accredited
IS0/IEC 17025

CERTIFICATE OF CALIBRATION

FOR

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

SERIAL NO. : 1123163290[MEC-1.AB02]
CLID. NO. E 362101622

JOB CONTROL NO. : 220718072053

CUSTOMER

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

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

Calibrated By :

Approved By :

06 August 2022

This Calibration Certificate documents the traceabilily (o national standards, which realize the units of measurement according to
the International System of Units ( S1)
Certificate No. Q22072053
F3-011-04/01-12 page L of 4
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CALIBRATION LABORATORY CO,LTD. .. Aﬁm

2/10-11,14,55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230 “BE—M{:\L& AUEL Kaiiona) Accrediizinn Boad

ACCREDITED
Tel, 02-578-0353-4 Fax: 02-578-2672  www.cal-laboratory.com  E-mail:sale@caldaboratory.com U NN a—

CALIBFRATION MD
DIMENSHMAL MEASUREMENT

ACOM-2814

REPORT OF CALIBRATION

FOR

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

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

DATE OF CALIBRATION 3 03 August 2022

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

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

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

REFERENCE STANDARD USED :

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

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

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

UNCERTAINTY :

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

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

Certificate No, Q22072053
F3-011-04/01-12 page 2 of 4

@clecalibration



CALIBRATION LABORATORY CO.LTD. . ¥

-

CLC

Accredited
IBO/IEALC 17025

2/10-11,14,55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230 jla
Tel. 02-578-0353-4 Fax: 02-578-2672  www.cal-laboratory.com  E-mail:sale@calaboralory.com ]

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

1. Error of indications [ Before Adjustment ]

F{A AME? Haienat Accredilatan Beard
-~ ACCREDITED
[ QLT ey |
CALIERATICN AND
DIMEMHSIONAL MEASUREMENT
ACDM-2814

Nominal Test Value Conventional mass Display Value Error of Uncertainty
Coverage factor k
(g) {g) (g) Balance ( g) + (mg)
10.0000 10.0000 9.9999 -0.0001 = -
20.0000 20.0000 20.0001 +0.0001 = -
50.0000 50.0000 49,9995 -0.0005 " -
100.0000 100.0000 99.9990 -0.0010 = =
200.0000 199.9997 199.9976 -0.0021 . =
2. Error of indications | After Adjustment ]
Nominal Test Value Conventional mass Display Value Error of Uncertainty
Coverage factor k
(g) (g) (g) Balance (g ) t (mg)
Unload 0.0000 0.0000 0.0000 0.04 2,28
0.0010 0.0010 0.0010 0.0000 0.07 2,00
0.0100 0.0100 0.0100 0.0000 0.07 2,00
0.1000 0.1000 0.1000 0.0000 0.07 2,00
1.0000 1.0000 1.0000 0.0000 0.07 2,00
5.0000 5.0000 5.0000 0.0000 0.07 2,00
10.0000 10.0000 10.0001 +0.0001 0.07 2,00
50.0000 50.0000 50.0000 0.0000 0.08 2,00
100.6000 100.0000 100.0000 0.0000 0.12 2,00
150.0000 149.9999 149.9999 0.0000 0.24 2,00
200.0000 199.9997 199.9999 +0.0002 0.24 2,00

3. Repeatability of indications

Nominal Test Value (g)

Standard Deviation of Reading (g)

200.0000

0.00005

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

page3 of 4
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CALIBRATION LABORATORY CO.,LTD. &

2/10-11,14,55 Soi Prasert Manukit 29 Yaek 4, Praserl Manukil Rd,, Ladphrao, Bangkok 10230 HBET M% AHSI Hationgi Accreditation doard

ACCREDITED

8 Tel. 02-578-0353-4 Fax: 02-578-2672  www.cal-laboratory.com  E-mail:sale@cal-laboratory.com ARt R—
CLC ke OIENSIGHAL MASUREMENT
Accredited ACDM-2814
ISO/IEC 17020
CALIBRATION DATA
4. Effect of eccentric application of a load on the indication
3 1 4 ( 3 ::‘ : 4\
[ ]
2 5
Display Value ( g) Maximum Difference of
Nominal Test Value (g )
Position 1 | Position 2 | Position 3 | Position 4 | Position 5 Center Value ( g}
50.0000 50.0000 | 50.0000 50.0000 50.0001 50.0000 0.0001
Note. The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 008 Page 41 of 54
This report is valid for the above stated instrument/s only,
##H End of Certificate ###
Certificate No. Q22072053
F3-011-04/01-12 page 4 of 4
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CALIBRATION LABORATORY CO.,LTD. ArﬁAB

- 2110-11,14,55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230 itacf_:w{& ANS! Kalichal Ascriisilon Beatd
\___ ) '/‘ —.___‘-\.' AL ClILBITEDR
Tel. 02-578-0353-4 Fax: 02-578-2672  www.callaboralory.com  E-mail:sale@cal-laboratory.com NN N NS —
L7 R CALIBRATION AND
c I—c . DIMENSIONAL MEASUREMENT
ACDM-2814

Accredited
1SO/EC L7020

CERTIFICATE OF CALIBRATION

FOR

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

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

Calibrated By :

Approved By :

Authorized Signatory
06 August 2022

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

the International System of Unlts ( 81)

Certificate No, Q22072052
F3-011-04/01-12 page 1 of 4
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CALIBRATION LABORATORY C0.,LTD.

2!10 11, 14 55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230 IIaG"MRA o o
Tel. 02-578-0353-4 Fax: 02-578-2672  www.cal-laboratory.com  E-mail:sale@cal-laboratory.com O =St EoTLAIL R

CLC i

Accredited
ISO/1IEC 17025

REPORT OF CALIBRATION

FOR

NOMENCLATURE : ELECTRONIC BALANCE
MANUFACTURER : SARTORIUS

MODEL / TYPE : AZ214

SERIAL NO. : 28092281|[MEC-LAB01]
LOCATION SITE : LABORATORY

DATE OF CALIBRATION ; 03 August 2022

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

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

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

REFERENCE STANDARD TISFED :

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

TRACEABILITY :

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

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

UNCERTAINTY :

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

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

Certificate No, Q22072052

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

- :llac' MR A ANE! Bationst Acesediiation Board

2!10 11,14,55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230
Tel. 02-578-0353-4 Fax: 02-578-2672  www.cal-laboralory.com  E-mailsalefcal-laboratory.com -:_ —~,

| IS0IES iS=s ]

CLC

Acceredited
IS0 /IBC 17020

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

CALIBRATION DATA

1. Error of indications [ Before Adjustment |

Nominal Test Value Conventional mass Display Value Etror of Uncertainty
Coverage factor k
(g) (g) (g) Balance ( g) £ (mg)
10.0000 10.0000 10.0000 0.0000 e v
20.0000 20.0000 19.9997 -0.0003 - »
50.0000 50.0000 49.9991 -0.0009 5 -
100.0000 1060.0000 99.9992 -0.0008 = s
200.0000 199.9597 199.9975 -0.0022 - #

2. Error of indications [ After Adjustment ]

Nominal Test Value Conventional mass Display Value Error of Uncertainty
Coverage factor k
(g) (g) (8) Balance ( g) * (mg)

Unload 0.0000 0.0000 0.0000 0.04 2,28
0.0010 0.0010 0.0010 0.0000 0.07 2,00
0.0100 0.0100 0.0100 0.0000 0.07 2,00
0.1000 0.1000 0.1000 0.0000 0.07 2,00
1.0000 1.0000 1.0001 +0.0001 0.07 2,00
5.0000 5.0000 5.0001 +0.0001 0.07 2,00
10.0000 10.0000 10.0002 +0.0002 0.07 2,00
50.0000 50.0000 50.0001 +0.0001 0.11 2,00
100.0000 100.0000 100.0001 +0.0001 0.18 2,00
150.0000 149.9999 150.0001 +0.0002 0.26 2,00
200.0000 199.9997 195.9999 +0.0002 0.33 2,00

3. Repeatability of indications

Nominal Test Value (g ) Standard Deviation of Reading (g)
200.0000 0.00005
Certificate No. Q22072052
F3-011-04/01-12 page3of 4
=t
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CALIBRATION LABORATORY CO.LTD. . AléAB

2110-11,14,55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230 ﬂm ANSTRalionat Arcieqialion Boar

ACCREDITED

Tel. 02-578-0353-4 Fax; 02-578-2672  www.cal-laboratory.com  E-mail:sale@caHaboratory.com - : i
CI_C ML DlMEN%éLTLA:gSmEMENr
Accredited ACDM-2814
ISO/IEC 17025
CALIBRATION DATA
4. Effect of eccentric application of a load on the indication
3 1 4 (3 . :J ; 4\
[]
2 5 2 5
Display Value ( g) Maximum Pifference of
Nominal Test Value ( g)
Position 1 | Position 2 | Position 3 | Position 4 | Position 5 Center Value (g)
50.0000 50.0000 49.9999 50.0000 50.0002 49.9999 0.0002
Note. The Scope of Accredited ANAB Certificate No, ACDM-2814 Version 008 Page 41 of 54
This report is valid for the above stated instrument/s only.
### End of Certificate ###
Certificate No, Q22072052
F3-011-04/01-12 page 4 of 4
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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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1. W1 (water) - Cadmium - Standard Methods for the
0.002 mg/L to 5 mg/l Examination of Water and
- Chromium Wastewater, APHA, AWWA, WEF,
0.01 meg/l to 5 mg/l 23" edition, 2017, part 3120 B,
- Copper and part 3030 F

0.01 mg/l to 5 megA
Iron

0.01 mg/l to 5 me/l
Lead

0.01 mg/l to 5 meg/l
Manganese

0.01 mg/l to 5 mg/l
Nickel

0.002 me/L to 5 mg/l
Zinc

0.0t mg/l to 5 meg/l

pH
2.0 10 10.0

Total suspended solids (TSS)

5.0 mg/l to 2 000 mg/|

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

- Standard Methods for the

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

Lo,

QUUN 1 Aauadui 18 weunIeN WA, 2563
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L (#a) Total dissolved solids (TDS) Standard Methods for the
(water) 10 mg/l to 2 000 mg/L Examination of Water and
Wastewater, APHA, AWWA, WEF,
239 edition, 2017, part 2540 C
Total Solids Standard Methods for the
10 me/l to 2 000 mg/l Examination of Water and
Wastewater, APHA, AWWA, WEF,
23 adition, 2017, part 2340 B
Total hardness Standard Methods for the
1 mg/l to 2 000 mg/l Examination of Water and
(expressed as CaCO;) Wastewater, APHA, AWWA, WEF,
23" adition, 2017, part 2340 C
2. dude Cadmium Standard Methods for the
(wastewater) 0.002 mg/l to 10 meg/l Examination of Water and

Chromium

0.01 me/l to 10 meg/t
Copper

0.01 mg/l to 10 mg/l
Lead

0.01 mg/l to 10 mg/l
Manganese

0.01 mg/l to 10 mg/l
Nickel

0.002 mg/l to 10 mg/l
Zinc

0.01 mg/l to 10 meAt
pH

20 t0 10.0

Wastewater, APHA, AWWA, WEF,
23'9 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 4500-H* B

AUUT 1 AUl 18 wauniau WA 2563 wu 2/3
NSENTHEAAMNTIN dNIHNUIRTTUREATUNgRaMNTN



Admin
Rectangle

Admin
Rectangle


= 2/ ot L4 = aloy,
WATIOVALLUUN "IEI".‘IJSUSENﬁSQUQUFI A1VA&EDY

at |
MNBAYNITIUTEMN ]

A0UNMVBIUGURNS M ans O uenanuil O daasm O wioud
A1UININATDY ENSNAADY veaou
amnAandon
2. @y (4io) - Total suspended solids (TSS) | Standard Methods for the
(wastewater) 5.0 mg/l to 10 000 meg/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 meg/l Examination of Water and
Wastewater, APHA, AWWA, WEF,
23" edition, 2017, part 2540 C

- Chemical oxygen demand | - Standard Methods for the
{COD) Examination of Water and
40 mg/l to 4 000 mg/l Wastewater, APHA, AWWA, WEF,

23 edition, 2017, part 5220 C
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