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2. a¥Hname (BMI)
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ATuuimssaiminuasiaa auga

au Aniluiovas 100.00

MINA 3 Sunaziearyueani Ui NI UNS LA NAYTINIAN Y

3ame(kg/m?) SR TRIT] Jenay
HRU(<18.5) 2 4.76
AUAIU(18.5-22.9) 16 38.10
minmu3.024.9) 9 21.43
BIusT 1(25.0-29.9) 9 21.43
S mTEA 2(230) 6 14.29
PR Y 42 100.00
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3. anuauladin (Blood pressure)

Aruiimaiaanudulana 42
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guamian(140-159/90-99) 9 2143
g wnana(160-179/100-109) 7 16.67
FAUNAZ180/2110) | 2.38
93 42 100.00
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4. asrenamena I asunnd (Physician exam)
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5. 19AWI3EINTIVA (Chest X-ray)
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6. ANMENYsalve wiaen (CBC)

[

Ainiinmsasanuauysalvouiladen £ auaadluiesar 100,00
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IENIATID a1 Souaz

At vy wiin@oanA I ALH(Ict)

Un@(38-54%) 31 73.81
A1<38%) 1 26.19
ER0] ) 100.00
ninReau1I(WBC)
1In@4000-11000 cell/mm?) 40 95.24
P:T <4000 cell/mm?) 0 0.00
ga(>11000 cell/mm?) 2 4.76
39U 42 100.00

iﬁﬂlaaﬂﬂ‘I](Eosintlphiis}

na 35 83.33
Aalng 7 16.67
59U 42 100.00

iiadeAuI(Neutrophils)

1Un@40-75%) 40 95.24
AAUNA (<40% . >75%) 2 4.76
3IU 42 100.00
iataenn W Lymphocyte)
g 1n&(20-50%) 42 100.00
g=50%) 0 0.00
3 42 100.00
[indnudoa(Platelet)
11nf(150000-450000 cell/mm?) 40 95.24
ARNA(<150000 cell/mm?, > 450000 cell/mm?) 2 4.76

I 42 100.00
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7. iMmaluasa(FBS)
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nansaIhmaliaen NUIU Sonay
1n#A(74-99 me/d) 38 90.48

AALNA>99 mg/dl) 4 9.52
33 42 100.00
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8. lvsfuliuaen (Lipid profile)

frniniasae lmiuludea 2  auaailufesar 100,00

AN 9 A IBsar YRR LTNIATINGUANIWUNATUNANTTAT I

lwiuldon
wan13nsl0lwiduiden N Sewnz
Talamnasen
UnA(<200 mg/dl) 20 47.62
AAINA(200 mg/dl) 22 52.38
39 42 100.00
Tasnaiwelsa
Unfi(<150 mg/dl) 24 57.14
AALNAC 150 mg/dl) 18 42.86
39U 42 100.00
1PvAIea
1nfA(=55 mg/dl) 23 54.76
AAUNA(SSS mg/dl) 19 45.24
32 42 100.00
uoaAlea
UnA(<100 mg/dl) 1 26.19
AALNAZ100 meg/dl) 31 73.81

T3 42 100.00
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9. nAgINARA (Uric acid)

Aruuinasiaginluiden 42
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naginluiden
HaN1INIINTALIN U Sonaz
1n#(2.4-7.0 mg/dl) 31 73.81
AALUNAGT.0 mg/dl) 1 26.19
59 42 100.00
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10. M3M11vela (Kidney function)

o = ol
Hiuuimsasaemahaued e 42 au Aaduiovay 100.00

Mafl 11 Swdunazdesazve IS uUT NS ATINGUN M MUNATIHANTATID

wanmIaTIemsmauvadla UMY Souaz
BUN
Un@(6-20mg/dl) 39 92.86
AAUNAG20 mg/dD 3 7.14
3 42 100.00
Creatinine
UN@A(18 0.67-1.17 mg/dl, ¥4 0.51-0.95 mg/dl) 36 85.71
ARUNAIE>1.17 mg/dl, HE4>0.95 mg/dl) 6 14.29
I 42 100.00
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11. MIMNUVDIAY(Liver function)

B = o a a d 9
ASUUTMINTINMTINIUID AT au Antludosas 92.86
A5 Ms MiA3 M ve I au Anithu¥osay 7.14
3R 12 T1uarIeaL YIRS U MIATIVGUN M WUNATUNANTTATID
HANIINTIDMININUVDIAY UM Seuay
SGOT
n@(0-50 U/L) 39 92.86
ARUNA50 U/L) 3 7.14
ERL 42 100.00
SGPT
Unf(0-50 U/L) 39 92.86
ARNA50 UL) 3 7.14
U 42 100.00
Alkaline Phosphatase
UnA(35-129 UL) 39 92.86
ARlnA(=129 UL) 3 7.14
3 42 100.00
HAMATN 11 AR a3 88az YIS ULE MSAWHANITATIINTIUVEIAY
92.86 92.86
100.00 -
80.00
60.00 - @ Vnd
4000 - @ fana
7.14
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12. asvaussanmwilon (Spirometry)
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1nA 33 89.19
dnjunaat 4 10.81
3 37 100.00
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13. ATVTNTTAMUMT INEU(Audiometry)
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-4 0 0.00 16 21.92 17 16.67 a2 24.71 75 21.68
-lug 1 100.00 57 78.08 85 83.33 128 75.29 271 78.32
1.2 HagtuinléFunanseniluGedatig
4.2.1 fuavoas
R
- 11595195 1 100.00 a2 57.53 68 66.67 98 57.65 209 60.40
- fanssuveanilos 0 0.00 23 3151 26 25.49 57 33.53 106 30.64
- fanTsuvesyuYy 0 0.00 8 10.96 8 7.84 15 8.82 31 8.96
FTAUNANTENU
-n 0 0.00 29 39.73 46 45.10 62 36.47 137 39.60
- J1unang 1 100.00 39 53.42 54 52.94 87 51.18 181 52.31
- oy 0 0.00 5 6.85 2 1.96 21 12.35 28 8.09




M15197 2 HAN1SANTINANUAATIUYBIYUTY

NANI3A132 394
sngazdun WINELNNSYYI533Ua 1A md'ﬁ 2 tudiunn ‘mjﬁ 3 tuthgu wgﬁ 2 dunnled $1uaU Lauaz
I 1 Ya | Sowaz 100 | dwau 73 9Ya | Sowaz 100 | d1wau 102 ¥a | Sowaz 100 | Iwau 170 ¥a | Sewaz 100 346 100
4.2.2 \@u96i
A949)
- A159595 0 0.00 25 34.25 35 3431 59 34.71 119 34.39
- AanssuveUies 1 100.00 40 54.79 45 44.12 87 51.18 173 50.00
- ANTIUYBIYLYY 0 0.00 8 10.96 22 21.57 24 14.12 54 15.61
SEAUNANTENU
IR 0 0.00 q 5.48 q 392 10 5.88 18 5.20
R 0 0.00 32 43.84 a6 45.10 77 45.29 155 44.80
oy 1 100.00 37 50.68 52 50.98 83 48.82 173 50.00
4.2.3 ussduazsiiiou
A949)
- A159595 0 0.00 20 27.40 33 32.35 53 31.18 106 30.64
- Aanssuvouniies 1 100.00 50 68.49 64 62.75 103 60.59 218 63.01
- ANTIUYBIYLYY 0 0.00 3 411 5 4.90 14 8.24 22 6.36
STAUNANTZNU
S0 0 0.00 3 411 a 3.92 8 471 15 434
_Uunans 0 0.00 27 36.99 36 35.29 51 30.00 114 3295
oy 1 100.00 a3 58.90 62 60.78 111 65.29 217 62.72
4.3 vhuumensslinonsiumiious

- ude 1 100.00 70 95.89 95 93.14 131 77.06 297 85.84
R 0 0.00 3 a11 7 6.86 39 22.94 49 14.16




A3UNAN1381329AUAATIUYB YUY
1. fayanluvesiliduntval
nn1sdunwal wud giduaivaldilngidumandgs Sovay 54.62 uazilumeanie Seuaz
45.38 wazalngfongsening 51-60 U Fewas 23.99 edaufe T0185e1I1e 41-50 U Feway 22.25 dmsu
syaunsanwaiulnglasunsfnwseiulszaufinen Sevay 35.26 sesasnmesziudsendne Souaz 23.99

asunanisdsateyariiludinisnem 3

M13199 3 agunanisarsideyamiliveslvidunival

- MUY fovaz
1YaTLYN 346 100
1. WA
- g 157 45.38
- Y4 189 54.62
2. 918
- louni1 20 ¥ 21 6.07
-21-30 9 43 12.43
-31-40 U 65 18.79
-41-50 U 77 22.25
-51-60 U 83 23.99
- 11nA71 60 U 57 16.47
3. A15ANHN
- lallaSpunidsdo 27 7.80
- Usgaudnm 122 35.26
- {isguAnY 83 23.99
- 9% a4 12.72
- Uy wistuly 70 20.23

2. dayannuaundisasaunia

nnsdunualdiulng nui lusevliidiuanaundnluaseuasiiinisiulae Sevay 60.69
wazaudnlunseuasifiliinisdulie Sevay 39.31 nuin dwlngi§uthedelsausesis Sevay 42.38
sesannfe saimisuaznfiud Sovaz 19.52 newlefienmaivthednlngagludnudilsmenavessy
Yovay 35.71 sosaano Wismeuiadaaduguninsiua fevay 31.43 mnnisdunwaliieatuuvaainfaly
a¥aseu nut dndlung@ethussguan/sousnii fesay 84.39 sesamn e szl Sovas 8.67 Tediu
Tnglaiwullymiieniuimluedateu Andudosas 92.20 uaswulaminldifiome evay 3.47 dwdviild
Tup$adou nuin dnlvg nisliivssiilunisguing Anfudosas 48.27 sesawnie THiuiaa Sovaz
41.33 Tnpdruluglinudywideatuinldluasitou Aadudesas 79.77 dauilymiiinu fe ﬂzwwﬁwju

Joway 10.40 asunanisdrsiateyaunasinanldluaiiFeudmised 4




A1519% 4 asunan1sdsiateyanueuiuaseuni’

» U Y
s18azden 206 fovaz
1. TusaudfiruanvinwaundnTuasauadafilasiiutensel
- laigl 136 39.31
-] 210 60.69
2. §il \ulsmelsuasiign
- szuumMaAumela 31 14.76
- STUUMAAUDINTS 9 4.29
_ szuunduile 26 12.38
- IsaRvtauaziluiinngg 41 19.52
- Tsafeduw/m/ily 14 6.67
- TsAUseanda WU vy Ay sty 89 42.38
3. Bn1sdnwnilvesiigadiaianisiiutae
- Uanglvimalos 15 7.14
~ Foeniu 35 16.67
- TUaanfleunde 66 31.43
- lumafindsanenuialenvu 19 9.05
- lUlsmeunavessy 75 35.71
4. uwasdsluaiadou
~thrlu 2 0.58
- 5’1U’1ma 22 6.36
~ iUz 30 8.67
. %@ﬁ?USiﬁ}%’Jﬂ/ﬁﬂUﬁV}ﬂﬁ’] 292 84.39
5. daymiReatuiaaluasaideu
- lud 319 92.20
~thlsieme 12 3.47
i 2 0.58
-y 7 2.02
~ihild/na 6 173
6. uvaainl4lundaSou
~thely 7 2.02
~thuana 143 41.33
~ sz 167 48.27
- thluwsitdv/dnaes 17 4.91
- %aﬁwiia;mwiammmfw 12 3.47
7. YymifeatuildluaiaSeu
- laigl 276 79.77
~thlsfieme 23 6.65
i 3 0.87
-y 36 10.40
~ihild/nau 8 231




3. deyanduAniufisisenisliuianssuvesuiem
nnsduntvainuidulngussnvuiunsuieatunisiimiieswsvesuisn Sevay 97.11
TngAnimsvimieausindtuiined e afeelituussvsiluiosdiu fovar 42.77 sesasunfe esugha
fiu Yeway 27.75 warszuvasisnUlnaluviosduditu Sesay 25.14 dwiuransgnuainnisviuniioons
Tndthufie Juazess evar 41.33 sesasunfeidoafissuniu Sesay 28.61 wasussduaziiiou Yevay 23.99

asUnanisdsadeyarudniiuiifdenisiliunanssuresustnaannsnedi 5

A13199 5 aguran1sdrsateyannufndiuidisenisiiduianssuvesuiem

- U Sowaz
S18az12Yn
346 100
1. viumsuiieatunisiniiosusvaslasinisuiol
- N3V 336 97.11
- lansu 10 2.89
2. iuAnnsiwmiasusindtrulinanadnels
- iAsugRaRTy 96 27.75
- afsenulitudszrvuluiiesdu 148 4277
- szwmmsa&ﬂiﬂﬂiuﬁmﬁuﬁﬁu 87 25.14
- lduanspnuAniu 15 4.34
T 0 0.00
3. yhuAadnsiwiiessinddnuiinaideednels
L GELRE 143 41.33
- | @ueRaTUnIU 99 28.61
- uwsaduaziion 83 23.99
- myewengneAugIu 9 2.60
- N1FT1ATAAUR 12 3.47
AU 0 0.00

4. Foyadunansznududanndeuitldsulutaglu

nnsdunwainuUssnsudiulnglasunansenuainnsiiuies Sevaz 78.32 wazlilasu
HANIYNU Sovar 21.68 Tnsuluiu

- {Jﬁgww?ﬁl,l,famé’amé’wuﬂuazaaa nwu dwlnglesunansenunnainnisasias Andudesas 60.40
5998911AD NANTTUYDLUIDY Soeay 30.64 lnsdiulualasunansenuluseiuuiunans Andusesas 52.31

- Jymwansenusudsefssunau wuin @uluglasunanssnuunainnanssuveaniies Andu
§oway 50.00 s99A%AD N159519 Sevaz 34.39 Insdiulnglasunansenulusziviies Andudesas 50.00

- Joymmansenuduwsiduasitou nuin dulngfldfunansenuinaininssuvesmiies Anduy
§uaz 63.01 Se9A%NAD N1533195 Sevay 30.64 Ingdiuluglasunansenuluseuties Andulesay 62.43

Imga1nn1sdunwal wuin Uszanvuadiulugmiumedunisviuuiles Anduiesay 85.84 dmsu

Uszanuitliiviusie Anludovas 14.16 agunanisd1svruAaiunansned 6




M19199% 6 agunanisdrTideyamunansenumudsnseuilasululagduy

4. wansznududawandeuitldsulutagiu
4.1 Yagduiulasuransenuviely
- laigl 75 21.68
- 271 78.32
4.2 YagtiuvhuldSunansenuludedats
4.2.1 Huazoy
GRITE)
- N19957199 209 60.40
- AANTINVOUNIIDY 106 30.64
- NANTIUVRIYUYY 31 8.96
SETAUNANIINU
- 41N 137 39.60
- Y1unang 181 52.31
- oy 28 8.09
4.2.2 \@83Ma5UnIU
GUILE)
- 119957199 119 34.39
- AANTTuBINLIDg 173 50.00
- NANTTUYDIYUIY 54 15.61
FEAUNANIINU
- 41N 18 5.20
- d1unang 155 44.80
- oy 173 50.00
4.2.3 wsaduaziiiou
GUITE)
- NN393199 106 30.64
- AANTTUVDINLIDY 218 63.01
- NANTIUVRIYUYY 22 6.36
SETAUNANIINU
- 4N 15 4.34
- Junang 115 33.24
- oy 216 62.43
4.3 ynuiusevise linensvimiliesus
- WiudY 297 85.84
- lalfusie a9 14.16
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MINE ENGINEERING CONSULTANT CO.LTD.

ANALYSIS REPORT

Data Provided by Custormer
LTl ) ) [T L3 wr & - T -y 1w o Y 4

Customer Name  : U3t Isaliifluvin$wdotumumues 91in assmamiinuwitugeamnssumiiadiuinsiiniegaamnssy
fAoedne Yssniulingd 33205716660

Address - 2 fuavuesliuda Supadnde favndavays Customer Code  : M660197

Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 11-14 September 2023
Sample Type  : onmsluusseneialy (Ambient) Sampling Method : High Volume Air Sampler
Station s Uusegsiniusansieng Tusnidedds Report No. : M660197-01

{(UTM 47P 745700 E, 1463294 N.}
Data Provided by Laboratory

Laboratory Code No. : M660197/1 Received Date  : 15 September 2023
Analytical Date : 15-25 September 2023 Report Date : 25 September 2023
Model of Equipment : TISH Model of Traceability : TE-5025A/2262
Certified Date ; § December 2022 Expiration Date : 5 December 2023
Parameter Sampling Date Analytical Method Result Standard ¥
(mg/m?) Lmg/ro)
11-12/09/2023 US.EPA 40 CFR 50, Appendix B | 0.026
Total Suspended Particulate (TSP) __‘__12-13/09/2023 US.EPA 40 CFR 50, Appendix B 0.027 0.330
13-14/09/2023 US.EPA 40 CFR 50, Appendix B 0.024
11-12/09/2023 US.EPA 40 CFR 50, AppendixJ |  0.015
Particulate Matter (PM-10) 12-13/09/2023 US.EPA 40 CFR 50, Appendix J 0.019 0.120
13-14/09/2023 US.EPA 40 CFR 50, Appendix J 0.013

Noter © semaamsnysumidawindouviend atiufl 24 (. 2547) Boa fvmmnasgrugmmmemaluussomalasdaly
Ussmalusefoamgun iy 121 seufivie 104 « Usema o Sl 9 Sonan w.e, 2547
Total Suspended Particulate (TSP) : fuazasauguasysa wie 24 Flw
Particulate Matter (PM-10) : fjuasoassumdnnii 10 Tunseu wadle 26 F2lus

Reviewed signatory Approved signatory
5 s s |
Reported results refer to submitted sample(s) only. 1/3

Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev.06 03-04-2566
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usuh Tud Sudideso poudalaun Thia
MINE ENGINEERING CONSULTANT CO..LTD.

ANALYSIS REPORT

Data Provided by Customer

Customer Name : U3t Tsalifiuvindwdotusinnuns $1ia Tasensdiasusiugeamnssusiafiuunsiinfogaaivnsu

Aaaina Uszmudnsf 33205/16460

Address -y 2 Avamuasliui Sunethube fawinvey3 Customer Code  : M660197
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 11-14 September 2023
Sample Type : EtuuTIENN el (Ambient) Sampling Method : High Volume Air Samipler

Station : dineulsaliifurelaseng
{(UTM 47P 745784 E, 1464017 N.)

Data Provided by Laboratory

Laboratory Code No. : M660197/2

Analytical Date : 15-25 September 2023

Modet of Equipment : TISH
Certified Date : 5 December 2022

Report No. : M660197-01

Received Date  : 15 September 2023
Report Date : 25 September 2023

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

) ) Result Standard ¥
Parameter Sampling Date Analytical Method
(mg/m°) {mg/m?)
 A1-12/05/2023 | USEPA A0 CFR 50, AppendixB | 0078
Total Suspended Particulate (TSP) 12-13/09/2023 US.EPA 40 CFR 50, Appendix B 0.096 0.330
13-14/09/2023 US.EPA 40 CFR 50, Appendix B 0.103
| 11-12/09/2023 | USEPA 40 CFR50, AppendixJ | 0027
Particulate Matter (PM-10) 12-13/09/2023 US.EPA 40 CFR 50, Appendix J 0033 0.120
13-14/09/2023 US.EPA 40 CFR 50, Appendix J 0.036

Note: ! Ussnanmensmuniinindaiuniend avuil 24 (na. 2547) des dwussrmsguamnmennaluussomalaodily
vszmelusisiavngunm @ 121 aewfivw 104 1 Uszna o Tud 9 demneu na. 2547
Total Suspended Particulate (TSP) : fuavssanuumosTyl (@ie 24
Particulate Matter (PM-10) : sjuazassuainnia 10 luaseu wie 24 Falus

Reviewed signatory
o e e e e T e o]

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

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

Approved signatory
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UL Tud IBuSiteBo Aoutalaun $hio
MINE ENGINEERING CONSULTANT CO..LTD.

ANALYSIS REPORT

Data Provided by Customer

Custorner Name  : U39 Tsdliuinindadusiinnuss 4da Tesinsmiiowsiugmamnssusiadiuunsiaiogramnssy
" ot d
fioaf e Ysemulinsii 33205/16460

Address : vl 2 wuenueliinda dunatmds Swminvay3 Customer Code  : M660197

Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 11-14 September 2023
Sample Type - mAtuusTNATIly (Ambient) Sampling Method : High Volume Air Sampler
Station : Wninasiwwmsymsssughie (ufiuae) Report No. : M660197-01

(UTM 47P 745148 E, 1464177 N.)

Data Provided by Laboratory

Laboratory Code No. : M660197/3 Received Date  : 15 September 2023
Analytical Date 1 15-25 September 2023 Report Date : 25 September 2023
Model of Equipment : TISH Model of Traceability : TE-5025A/2262
Certified Date : 5 Decemnber 2022 Expiration Date : 5 December 2023
Pararmeter Sampling Date Analytical Method Result Standad ™
{mg/m?) {eng/m?)
11-12/09/2023 US.EPA 40 CFR 50, Appendix B 0.025
Total Suspended Particulate {TSP) 12-13/09/2023 |  US.EPA 40 CFR 50, Appendix B 0.023 0.330
13-14/09/2023 US.EPA 40 CFR 50, Appendix B 0.039
| 11-12/09/2023 | US.EPA 40 CFR 50, Appendix J 0.012
Particulate Matter (PM-10} 12-13/09/2023 USEPA 40 CFR 50, AppendixJ | 0015 0.120
13-14/09/2023 US.EPA 40 CFR 50, Appendix J 0.0t9

Note: " UszmanmsnssumsAsndouuvierid atuil 24 (na. 2547) Bt dmummnasguguamematuussomelagialy
vszmaluswfeanuunm a 121 seuiviy 104 1 Useme o Sufl 9 Bonmy wet. 2547
Total Suspended Particulate (TSP) ; duazooauyvasea ade 24 Falus
Particulate Matter (PM-10} : duazasszwiasdnni 10 luasau wiy 24 dalus

Reviewed signatory Approved signatory

Reported results refer to submitted sample{s) only. 3/3
Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev.06 03-04-2566
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uSEh Tl 1ISUSITeSO AeUBAKaUn T
MINE ENGINEERING CONSULTANT CO. LTD.

ANALYSIS REPORT

Data Provided by Customer

Customer Name

Address
Sampling By
Sample Type
Station

s il 2 nuavuasliuds Suastwde fvdnvays

: Sampling Team of Mine Engineering Consultant Co., Ltd.
: anuTuazfidnaay (Wind Speed)

: dinanilsahifuvedlaTans

: USew Issliuvinindstiuiininuns e lasenswilowsiugeamnssusiiafiuunsiimioguamnsy

foada Ussulingd 33205/16460

; M660197

: 11-14 September 2023
Sampling Method : Anemometer

: M660197-01

Customer Code
Sampling Date

Report No.
{UTM 47P 745784 E, 1464017 N.)

Data Provided by Laboratory

Laboratory Code No. : M660197/4

Received Date  : 15 September 2023

Analytical Date : 15-25 September 2023 Report Date : 25 September 2023
Result
Time 11-12 September 2023 12-13 September 2023 13-14 September 2023
wind Speed Direction Wind Speed Direction Wind Speed Direction
(m/s) {m/s) (m/s)

13.00-14.00 53 S 6.0 SW 53 5
14.00-15.00 6.2 S 6.2 SW 6.2 5
15.00-16.00 6.2 S 7.1 S 6.0 5
16.00-17.00 6.0 SSE 6.7 55w 6.0 5
17.00-18.0¢ 5.1 SSW 5.3 SSW 5.6 5
18.00-19.00 5.0 SSW 5.8 S5wW 4.0 5
19.00-20.00 4.4 SSw 3.5 SSW 31 SSW
20.00-21.00 4.0 5 33 5w 3.0 Ssw
21.00-22.00 53 SSW 3.0 SW 2.2 SW
22.00-23.00 3.5 S5W 4.0 SW 2.6 S5W
23.00-00.00 4.0 SSwW 31 WSW 2.0 SSwW
00.00-01.00 4.4 SSW 1.3 SW 1.3 W
01.00-02.00 4.0 S5wW 3.1 SW 14 W
02.00-03.00 5.3 S5W 3.5 S5W N/A, N/A
03.00-04.00 4.0 S5W 3.6 SSw 1.3 SW
04.00-05.00 35 S5W 3.1 SSwW 1.3 SW
05.00-06.00 4.0 55w 2.6 5 0.8 WSW
06.00-07.00 31 SSW 2. SSW 2.2 S5W
07.00-08.00 35 S5W 252 SSW 2.6 SW
08.00-09.00 5.3 SSW 2.6 SwW 22, SwW
(9.00-10.00 58 SSW 4.0 SSW 31 SEW
10.00-11.00 6.2 SSW 5.3 5 4.0 SW
11.00-12.00 6.0 SW 5.0 SSW 4.0 SSW
12.00-13.00 5.8 SW 5.6 SwW 4.0 S5W

Note: N/A vundd auasu (Calm) flawind 0.4 mss

infer:  Airmnaudiulngfauaniie : Remeiurndeddaaulundald

arandavdnlug) r1sening : 3.6-5.8 mvs
Reviewed signatory Approved signatory

Reported results refer o submitted samplels) only.

1/2

Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev.06 03-04-2566
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uEEn Tud 1I8uSideso reudalaun 9a
MINE ENGINEERING CONSULTANT CQ.,LTD.

ANALYSIS REPORT

Data Provided by Customer
Customer Name : Uit Ixdlufiuninindotiuduvuas dida Tassmsmiisswsiugramnssuriafunnsiafiograimnse

Aoas e Usemudnsii 33205/16460

Address sy 2 fuanuedlinda dunediuts Siviavayd Customer Code  : M660197

Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 11-14 September 2023
Sample Type s anudnavfianeay Wind Speed) Sampiing Methed : Anemometer

Station : dhinulsalufiugedlasins Report No. - M660197-01

(UTM 47P 745784 E, 1464017 N.)

Data Provided by Laboratory

Laboratory Code No. : M660197/4 Received Date  : 15 September 2023
Analytical Date : 15-25 September 2023 Report Date : 25 September 2023
Station #660197-01 é'r.':&'.u’?“ efom
GRT e
i “ol\s* .‘“. St Dawe: 1182023 - $3:00
' " . End Date: 14872E3 - 13:08
‘;‘ N‘Nb
:E - “T0.4% ..‘ T2 1.35%
,E A 's? 2% . 209 mis
.................................... o Y s i s e e
MEST EAST !
#IND SPEED
(w3 —
= MG poveos
N
B 2e5-250
T RT
EYLNT
Lalme: 135%
Reviewed signatory Approved signatory
Reported results refer to submitted sampla(s) onty. 2/2

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


THANADOL
Rectangle

THANADOL
Rectangle

THANADOL
Rectangle

THANADOL
Rectangle

THANADOL
Rectangle


usun Tud 1IBUSIdeso PeuBalIaUR T
MINE ENGINEERING CONSULTANT CO..LTD.

ANALYSIS REPORT

Data Provided by Customer

Customer Name  : U3t Tsaldiiunindwdodudumiuas 91da lassmawmiloswsiugeswinssutiiafiuunilinfogaramnssa
naaf1e Ussnulasi 33205/16460

Address : wy 2 Aruawuaddaiui dunetnuis Sminvay3

Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd.
Sample Type  : 53dUded (Sound Level)

Station s Urustgsthuiusavaiieeas Junnidedls

(UTM 47P 745700 E, 1463294 N.)

Data Provided by Laboratory

Laboratory Code No. : M663197/5

Analytical Date : 15-25 September 2023

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

Custormner Code  : M660197

Sampling Date

: 11-14 September 2023

Sampling Method : Sound Level Meter

Report No.

Received Date
Report Date

: M660197-01

: 15 September 2023
: 25 September 2023

Model of Traceability : 5T120C0669E
Calibrated Date : 7 July 2023
Certificate No : 20230323J139

Equivalent Sound Pressure Level (dB(A))
Time 11-12 September 2023 12-13 September 2023 13-14 September 2023

Leqg 24 hrs. Lrmax Leq 24 hrs. Lirniax Leq 24 hrs. Lmax
14.00-15.00 61.8 95.0 60.4 864 62.1 824
15.00-16.00 61.9 831 63.8 91.2 62.3 828
16.00-17.00 59.3 87.4 66.8 91.6 67.2 94.4
17.00-18.00 68.0 924 66.2 92.8 60.8 91.6
18.00-12.00 58.0 80.8 55.7 751 57.5 78.9
19.00-20.00 61.6 91.4 53.7 76.1 514 786
20.00-21.00 55.3 78.1 46.3 75.0 54.9 62.9
21.00-22.00 56.8 751 44.4 67.8 56.3 66.1
22.00-23.00 56.6 723 46.9 654 62.7 69.3
23.00-00.00 57.5 629 524 80.2 67.6 824
00.00-01.00 66.5 95.9 44.3 60.7 62.7 703
01.00-62.00 61.9 92.4 55.7 70.1 457 60.4
02.00-03.00 60.0 69.5 56.0 58.7 50.0 66.9
03.00-04.00 60.3 69.4 558 62.9 47.3 69.5
04.00-05.00 56.9 673 54.8 77.6 57.8 79.6
05.00-06.00 55.3 78.8 57.2 80.6 57.4 78.1
06.00-07.00 60.8 86.7 61.3 83.8 570 76.6
07.00-08.00 70.3 93.0 59.6 80.0 62.3 87.7
08.00-09.00 614 §3.9 63.2 83.6 62.6 82.3
09.00-10.00 62.3 851 67.0 99.6 63.3 85.2
10.00-11.00 62.7 87.8 618 82.3 60.4 83.6
11.00-12.00 58.7 81.5 62.0 81.2 57.5 82.0
12.00-13.00 62.3 822 61.0 86.6 54.6 80.4
13.00-14.00 59.5 80.2 62.1 84.1 517 78.8

Average 24 hrs, 626 - 61.1 - 61.0 -
Maximum - 95,9 - 99.6 - 94.4
Standard” T0.0 11567 o~ 70.0 115.0 70.0 115.0
s

L
1 a \ a o ar o > - % o )
Note: U yUsemapguenssumsfawndoniani aduil 1 . 254014804 ?\uamﬂigwﬁzﬂmﬁuﬂmm‘lﬂ

Reviewed signatory

Reported results refer to submitted samplels) only.

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

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

Approved signatory
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MINE ENGINEERING CONSULTANT GO..LTD.

Data Provided by Customer

ANALYSIS REPORT

L 1= ) [T LTS o - 1 =k - A
Customer Name  : U3 Taslsituniniwdorusunnuss 4110 lesanmmiinausiugeamnsrueisfusnsiinfognamnisy
ADES I Usynulnsh 33205/16460

Address : vy 2 smvuanuadldu® dunaumts Smipvays Customer Code  : M660197
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date

Sample Type : y2duides (Sound Level) Sampling Method :

Station s dninulsaliiugaslasims Report No. : M660197-01

(UTM 47P 745784 E, 1464017 N.)

Data Provided by Laboratory

Laboratory Code No. : M660197/6

Analytical Date

: 15-25 September 2023

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

Received Date
Report Date

: 11-14 September 2023

Sound Level Meter

: 15 September 2023
: 25 September 2023

Model of Traceability : 5T120C0669¢
Calibrated Date : 7 July 2023
Certificate No : 20230323)139

Equivalent Sound Pressure Level (dB(A))
Time 11-12 September 2023 12-13 September 2023 13-14 September 2023

Leg 24 hrs. Lmax Leqg 24 hrs. Lmax Leqg 24 hrs. Lmax
13.00-14.00 63.2 84.6 65.4 §9.1 66.6 101.1
14.00-15.00 64.2 80.0 66.5 915 65.0 82.6
15.00-16.00 64.8 84.1 65.5 85.6 67.7 §9.9
16.00-17.00 66.0 835 66.3 835 69.0 90.0
17.00-18.00 59.0 78.5 62.1 84.8 60.4 78.8
18.00-19.00 60.4 79.5 585 751 58.4 76.3
19.00-20.00 58.3 69.4 59.2 76.5 58.9 73.6
20.00-21.00 582 76.9 58.2 64.1 58.4 77.4
21.00-22.00 58.0 61.3 58.2 59.9 58.8 70.5
22.00-23.00 57.8 53.9 58.2 60.0 59.1 69.0
23.00-00.00 58.1 59.5 589 77.0 67.7 85.7
00:00-01.00 58.2 68:5 58.2 60.0 64.3 6.9
01.00-02.00 58.9 78.0 58.3 60.6 59.6 68.0
02.00-03.00 58.8 724 58.3 60.0 58.4 59.8
03.00-04.00 593 65.2 582 60.5 58.4 60.7
04.00-05.00 58.5 62.2 58.1 59.3 58.2 63.1
05.00-06.00 59.3 757 58.6 75.6 65.2 81.5
06.00-07.00 67.5 90.3 67.2 84.4 74.5 97.0
07.00-08.00 65.6 87.8 68.6 348 67.0 84.8
08.00-09.00 64.9 87.8 65.7 87.0 65.8 85.6
09.00-10.00 65.6 85.8 66.2 88.1 65.3 £84.2
10.00-11.00 66.2 86.7 65.4 B6.7 64.8 86.7
11.00-12.00 65.9 88.1 65.7 818 63.0 78.1
12.00-13.00 66.1 86.6 65.0 84d.6 61.2 69.5

Average 24 hrs. 631 > 637 = 65.6 -
Maximum - 90.3 - 91,5 - 101.1
Standard” 70.0 1150~ 70.0 1150 70.0 1150
N Ol
Note: " Ussmismmuenssunsdansdosumien i athid 15 Mnmmﬁmwﬁmﬁaﬂmﬂﬂﬂ
Reviewed signatory Approved signatory
Reported results refer 1o submitted samplels) only. 2/3

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

FMEC-F-45 Revi06 03-04-2566
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MINE ENGINEERING CONSULTANT CO..LTD.

ANALYSIS REPORT

Data Provided by Custorner
Customer Name : uFt% Isslifuninindedusiumuns $7ia Insamsmiisausiiugnamnsndaiunsdnfogaavnssu
' L2 L ‘J
ABATI Ussynulngi 33205/16460

Address : il 2 Auavuasliu Sunelmida fmdnvays Customer Code  : M660197

Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 11-14 September 2023
Sample Type : szduide (Sound Level) Sampling Method : Sound Level Meter
Station : Witlnasiwvsyesssugie (wiiuaim) Report No. : M660197-01

{UTM 47P 745148 E, 1464177 N.)

Data Provided by Laboratory

Laboratory Code No. : M660197/7 Received Date  : 15 Septemnber 2023
Analytical Date : 15-25 September 2023 Report Date 1 25 September 2023
Model of Equipment : Scarlet Tech/ST-120 Model of Traceability : ST120C0669E
Reference of level (dB(A)): 94.0 dB/114.0 dB Calibrated Date : 7 July 2023
Measurement of Reading (dB(A)) : 93.96 dB/114.00 dB Certificate No : 20230323J139
Equivalent Sound Pressure Level (dB(A))
Time 11-12 September 2023 12-13 September 2023 13-14 September 2023
Leqg 24 hrs. Lmax Leqg 24 hrs. Lmax Leq 24 hrs. Lrmax
15.00-16.00 46.4 68.9 40.8 54.5 41.5 65.7
16.00-17.00 44.5 56.1 41.0 58.9 40.3 47.1
17.00-18.00 439 53.0 41.7 57.9 40.5 572
18.00-19.00 459 65.1 427 61.6 44.1 63.7
19.00-20.00 44.6 63.8 44.5 6.4 424 59.8
20.00-21.00 44.5 59.8 41.5 52.6 40.6 61.2
21.00-22.00 455 65.5 41.1 527 425 68.1
22.00-23.00 42.7 528 40.9 50.1 40.0 55.0
23.00-00.00 41.2 50.0 40.7 47.9 40.4 70.7
00.00-01.00 40.2 46.7 39.5 46.1 49.7 89.%
01.00-02.00 40.1 49.3 39.5 44.5 51.0 91.3
02.00-03.60 40.1 46.9 40:6 739 42.3 4.9
03.00-04.00 41.5 68.1 394 54.3 41.9 65.1
04.00-05.00 41.9 T1.1 391 52.5 427 65.7
05.00-06.00 39.7 56.6 40.2 63.6 42.5 61.0
06.00-07.00 43.4 60.5 40.1 56.2 44.4 67.0
07.00-08.00 42.1 528 41.8 66.5 45.3 739
(18.00-09.00 40.8 58.1 41.2 59.3 43.3 62.4
09.00-10.00 40.8 67.5 43.0 67.3 44.5 58.5
10.00-11.00 52.5 73.5 438 70.3 45.4 67.5
11.00-12.00 46.5 675 43.0 66.9 61.1 76.7
12.00-13.00 40.7 593 41.1 61.0 43.6 61.7
13.00-14.00 40.7 53.3 40.6 56.5 428 57.5
14.00-15.00 40.8 52.5 40.1 46.6 428 55.5
Averaga 24 hrs. _ 44,3 : - 414 - 49.0 -
Maximum - 73.5 | = 73.9 - 21.3
Standard” 70.0 115,07 50 0%},%1@9.0 115.0 70.0 115.0

Note: " uUszmmamsnssunisdaindeuivierd aduf 15(4&&Mmq‘% wsgussiudeddasaly

Reviewed signatory Approved signatory

Reported resuits refer to submitted sample(s) only. 3/3
Do not copy partial of this analysis report without official approval.
FAEC-FI-45 Revi06 03-04-2566
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MINE ENGINEERING CONSULTANT GO..LTD.

ANALYSIS REPORT

Data Provided by Customer
o n [ S I VI S V) ©_ ar =l ' = a A

Customer Name  : US¥% Tsahifiuvinsndadusiumuns 1fa Iasamsmiiausiugramassustinunnsiimfagaeamnisy
rieai e Ussmuling? 33205/16460

Address s 2 wvanuasliwi Swaetnta fmiavays Customer Code  : M660197
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 13 September 2023
Sample Type : euduaeitou (vibration) Sampling Method : Vibration Recorder
Station : gaukantsevuing (UTM 47P 745984 E, 1463596 N)  Report No. : M660197-01
Data Provided by Laboratory
Laboratory Code No. : M660197/8 Received Date  : 15 September 2023
Analytical Date : 15-25 September 2023 Report Date : 25 September 2023
Parameter Besult
TRANSVERSE VERTICAL LONGITUDINAL

Frequency (Hz) 57 57 39

Peak Particle Velocity {(mm/sec) 2.159 2810 1.492

Peak Displacement {mm) 0.010 0.015 0.019

Standard”

Peak Particle Velocity (mm/sec) 50.8 50.8 49.0

Peak Displacement (mm) 0.20 0.20 0.20
Note: " ussmanszwsaminenssannfuacdswonden Goq dmumamsguniuassdudisasmmduasitousnninviiesiu

Fflusfivemuunn @ 122 seuil 125 1 asiufl 29 Sunas 2548
N/A vanuifia Frequency < 1 Hz, Velocity <0.130 mmy/sec uag Displacement < 0 mm
vaazdaiies 16,30 w.

Reviewed signatory Approved signatory
o N e S e e e e e e e e e e e e e e N S e e e e e
Reported results refer to submitted sample(s) only. 1/2

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

ANALYSIS REPORT

Data Provided by Custorner

Customer Name  : 138w Tsslifiuvdnindotiummiuns 9110 Tassmsmiiowsiugramnssiinfuunnsiiniogramnssy
Aoa¥e Usenulngil 33205/16460

Address sy 2 siwavuasliui dnnaduds favdaveys Customer Code  : M660197
Sampling By : Sampling Team of Mine Engineering Consuttant Co., Ltd. Sampling Date  : 13 Septemnber 2023
Sample Type s enwduandiou (Vibration) Sampling Method : Vibration Recorder
Station s twsegsuuitumeneiiese Suamaals Report No. : M660197-01
(UTM 47P 745700 E, 1463294 N.}
Data Provided by Laboratory
Laboratory Code No. : M660197/9 Received Date  : 15 September 2023
Analytical Date : 15-25 September 2023 Report Date : 25 September 2023
Pararneter Result
TRANSVERSE VERTICAL LONGITUDINAL

Frequency (Hz) N/A N/A N/A

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

Peak Displacement (mm) 0.000 0.000 0.000

Standard”
Peak Particle Velocity (mm/sec) = = -
Peak Displacement (mm) = 5 =

a - 4 » ol Iy a v - Py - .
Note : n YIENANIENTRVINENIETRITRLAsS IR (509 ﬂ1ww1ni§‘luﬁ‘mﬂmﬂULﬁmLlﬁzﬂﬁmf‘fuﬁztﬁﬂu%’lﬂmimmumw
Ha - ' | a
ﬂ"u\'ﬂu?ﬂﬁﬂﬂﬂ'lu“.lﬂ\!ﬂ e 122 ﬂa‘uﬁ 125 9 89UW 29 suNAY 2548

N/A wanwdle Frequency < 1 Hz, Velocity <0.130 mm/sec las Displacement < ¢ mm
nansndinwiios 1630 u.

Reviewed signatory Approved signatory
e e O e i s e e e e B o e e e ]
Reported results refer to submitted sample(s) only. 2/2

Do net copy partial of this analysis report without official approval.
MEC-FM-45 Rev.06 03-04-2566
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MINE ENGINEERING CONSULTANT CO..LTD.

Data Provided by Custorner
Customer Name

NSC-TISI-TIS 17025
Testing 0623

Aoad1e Ussniudiesd 33205/16460

Address
Sampling By
Sample Type
Station

- 11 (Water)

- vyl 2 shwavuedliiui dunadnds Swmdnvays
: Sampling Team of Mine Engineering Consultant Co., Ltd.

s dhRIAuUINNUS Sump weadasenig

Customer Code
Sampling Date

: M660197
: 14 September 2023

ANALYSIS
REPORT

: u3tw Isdlufiuvinindaiuiuniues $1a Tasamaniiowsiugmeaunssueilafuunsiiniiogaainsss

Sampling Method : Grab Sampling

(UTM 47P 745826 E, 1463601 N.)

Data Provided by Laboratory

taboratory Code No. : M660197/10

Sample Appearance : gumdasla lnvnauduwia luflndu

Received Date
Analytical Date

Report No.

: MB60197-01

: 15 September 2023
: 15-25 September 2023

Report Date : 25 September 2023
Pararneters Units Analytical Methods ! Results Standard 2
pH® 25°C - Electrometric Method (4500-H* B) 79 5.0-5.0
Total Suspended Solids me/L Dried at 103-105 °C {2540 D) 29.0 -
Total Hardness mg/L as CaCQ; | EDTA Titrimetric Methad (2340 C} 98 -
Turbidity* NTU Nephelometric Method (2130 B) 80.0 -
Note: Y Standard Methods for the Examination of Water and Wastewater. 23" ed. APHA, AWWA, WEF, 2017,

2 U‘s~mﬁﬁm.,ﬂﬁuﬂ'\*saamﬁawzmqmm Uil 8 (n.e. 2537) aanmumm’[uw-sziwmufgmmLa“ uu.a‘"sm:rmmmwﬁammaeutmwm
.A.2535 (384 mwuamm‘muﬁmmwm‘tmmaammmu fisnilusvfiannyiune &u 111 AOUA 16 ¢ aciufl 24 nuaiug 2537

Wszawil 3)

: r ’ - = Ak
* FWNTIVRFTUUBYUSAUDULIENTTIUTDY ISO/IEC 17025 ﬂmﬁm"dgummwﬂﬁau

Reviewed signatory

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

MEC-FM-45 Rev.06 03-04-2566
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RECALIBRATION
DUE DATE:

December 5, 2023

%;‘é ;ﬂ% s

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

m: slope
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SCARLET | TECH

Certificate of Calibrator
for ST-120 Sound Calibrator

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

3. Frequency :
4, Distortion :

Environment conditions :

Air temperature :
Relative humidity
Static pressure :

11 % ;1.2 %

20 °C
50 %
101.8 kPa
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THAI METEOROLOGICAL DEPARTMENT

Calibration Certificate

Issued by: Calibration & Test Section : Meteorological Instruments Bureau

Date of Issue 24 February, 2023 Certification No. 072/23
Page : 1 of 2
Object i wind speed and wind direction
Manufacturer | Sensor : NRG
Basic Datalogger : Symphonie
Type Sensor : #40C Basic Datalogger LR20
Serial No. Sensor © 179500112864 Basic Datalogger : 309020178
Customer
Calibration Condition : Temperature  25.1 °C  Barometric Pressure 1011.8 hPa

NATIONAL STANDARD WIND TUNNEL

- Thermal Anemometer 642 S/N 91563

* HOOK GAGE NO 1425 Pitot Tube Theodor Friedirichs Type 0800,0000 serial 9023
N.I.S.T. Test Reference Number 731/241460 : Standard Velocity at 20 - 30 m/sec
: Ultrasonic Anemotnelsr Model DA-650-3TV (sensor TR-G0AH)

Serial Number 110730029 (sensor 120629586)

JAPAN QUALITY ASSURANCL ORGCANIZATION : Standard Velocity at 0.--20-m/sec

o

DS —— 'bi\
/ (Arithorised!Sigratory)” \
| £ [ V&N \ \

["-rqr_ti_1g-cgq¢i' i |

\ShStaaf e upia®t

\70, g

N, A
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THAI METEOROLOGICAL DEPAR TMENT

The Result of Calibration

Certification No. 072/23

24 February, 2023 Page : 2 of 2
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vacumm Velocity Velocity Correction
m/sec inches H2O | inches H20 | mfsec m/sec m/sec
1.00 . - - 0.92 0.08
3.02 = . E 3.08 -0.06
5.00 498 0.02
7.04 : 7.09 -0.05
9.02 - = 8.99 0.03
11.01 = - - 11.09 -0.08
13.01 g - = 12.98 0.03
15.01 - E = 15.09 -0.08
17.02 n = & 16.98 0.04
20.02 z E : 20.02 0.00

Wind Aloft Plotting Board.

US.DEPARTMENT OF COMMERCE WEATHER BUREAU

WIND DIRETION TESTED WIND DIRECTION
0 0
90 90
180 180
270 270
/' \\ (t.__l’ ‘:?\\
Calibrated by : / r.;‘-;_.! = "'w:f';._\\
Calibrafion & Test:Section |\ - |
Meteo \u[__ cal Ingtuments Burgall ,
Mechanical Engineer '\r‘-'.:}. £ . ‘L - '
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Y METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

Certificate of Calibration

Certificate Number : SPR23010174-2 Page: 1 of 4
Customer
Q Equipment Name - Vipbration Monitors
Manufacturer o Instantel
Model o N/A
Serial Number T UM14539
ID. Number : VM-NO-8

Environmental Conditions

Ambient Temperature YLl 87 Received Date : 13 Jan 2023
Relative Humidity LBt 5% Calibration Date : 17 Jan 2023
Location of Calibration : In-Lab Recommend Due Date I 17 Jan 2024
Calibration Procedure . In-House Methad Date of Issue : 18 Jan 2023

Method of Calibration

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

requirement of ISC/IEC 17025:2017 in accordance with reference procedure. Standards used to perform
this calibration are certified by to NIST or equivalent, National metrology institute, Natural physical constants,
consensus standards. The result reported herein apply only to the calibration of the item described above as
received.QOur 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 : Mr.Munin Khumpum Approved by

Calibration Officer

Authorized Signatory

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

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

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

PTB - Physikalisch Technische Bundesanstalt, Germany

SP-FM-04-15 rev.0



ty METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

Certificate No. :

Result of Calibration

SPR23010174-3

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

Geophone P/N 721A3301

Functional Performance Test

Page : 3 of 4

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

SP-FM-04-15 REV.Q




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

Result of Calibration

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

Results of Calibration : () Without ( ) After Adjustment

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

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

Note:

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

This Certificate is not certified for any cammercial transaction.

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

— End of Certificate -

SP-FM-04-15 REV.0



Calibration Certificate

Part Number: 721A2601
Description: Micromate with DIN Geophone
Serial Number: UM21810
Calibration Date: ~ 'JUL 10 2023

Calibration Reference Equipment: 714)7402

Instantel certifies that the above product was calibrated in accordance with the
applicable Instantel procedures. These procedures are part of a quality system that is
designed to assure that the product listed above meets or exceeds Instantel
specifications,

Instantel further certifies that the measurement instruments used during the calibration
of this product are traceuble to the Natlonal Institute of Standards and Technology; or
National Research Council of Canada. Evidence of traceability is on file at Instantel and is
available upon request.

The environment in which this product was calibrated is maintained within the operating
specifications of the instrument.

Please note that the sensor check function is intended to check that the sensors are
connected to the unit, installed in the proper orientation and sufficiently level to operate
properly. This function should not be confused with a formal calibration, which requires

the sensors be checked against g reference that is traceable to a known standard.

Instantel recommends that products be returned to Instantel or an authorized service and
calibration facility for annual calibration.

Calibrated By:

” .
é’ |I'IStaI‘ItEI 309 Legget Drive, Ottawa, Ontario, K2K 3A3, (613) 592-4642
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ANSI Netjonal Acvieditalion. Board

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

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

Calibrated By :

Calibration Engineer

Approved By :

Authorized Signatory
02 August 2023

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

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

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

1a0/mm 1708 o
REPORT OF CALIBRATION
FOR

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

ENVIRONMENT CONDITIONS :

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

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

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

REFERENCE STANDARD USED :

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

TRACEABILITY :

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

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

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

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

Certificate No. Q23075998

F3-011-04/01-12 page 2 of 4
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CALIBRATION LABORATORY CoO.,LTD. ﬂ%@ ArfAB
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1~ - ACCREDITED
N
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/. .-,;”h‘\.\\‘ CALIBRATION AND

C Lc DIMENSIONAL MEASUREMENT
ACDM-2814

Accredited
ISO/IEC 17025

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

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

2. Error of indications [ After Adjustment ]

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

3. Repeatability of indications

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

200.0000 0.00006

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

@clecalibration
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CALIBRATION LABORATORY CoO.,LTD.

CLC

Accredited
ISO/IEC 17025

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

CALIBRATION DATA

m ANS! Wational Accraditation Board

WMy
SO,
= \___/ A
e ]

N

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

DIMENSIONAL MEASUREMENT
ACDM-2814

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

ISO/IEC 17025

CERTIFICATE OF CALIBRATION

FOR

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

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

Calibrated By :

Calibration Engineer

Approved By :

Authorized Signatory
31 July 2023

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

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

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

B P
REPORT OF CALIBRATION
FOR

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

ENVIRONMENT CONDITIONS :

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

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

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

REFERENCE STANDARD USED :

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

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

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

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

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

Certificate No. Q23075999

F3-011-04/01-12 page 2 of 4
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c Lc Hiv DIMENSIONAL MEASUREMENT
ACOM-2814

Accredited
ISO/IEC 17025

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

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

2. Error of indications [ After Adjustment ]

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

3. Repeatability of indications

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

200.0000 0.00004

Certificate No. Q23075999

F3-011-04/01-12 page 3 of 4
[] 5[]
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ISO/IEC 17025

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

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

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

### End of Certificate ###

Certificate No. Q23075999
F3-011-04/01-12 page 4 of 4
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CERTIFICATE OF CALIBRATION
FOR

NOMENCLATURE 9 pH METER

MANUFACTURER : EUTECH INSTRUMENTS

MODEL / TYPE g PH700

SERIAL NO. : 983068/93X218814/93X052911[MEC-LABO06]

CLID. NO. : 372200480

JOB CONTROL NO. : 230725081582

CUSTOMER : MINE ENGINEERING CONSULTANT CO., LTD.

2/114,2/115 JSP CITY RANGSITKLONG 1, SOI. RANGSIT-NAKHON NAYOK 34/1,

PRACHATHIPAT, THANYABURI, PATHUM THANI 12130 THAILAND.

DATE OF RECEIVED : 25 July 2023 DATE OF ISSUED : 02 August 2023

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

Calibrated By :

Calibration Engineer

Approved By :

Authorized Signatory
02 August 2023

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

the International System of Units ( SI)

Certificate No. Q23081582

F3-011-04/01-12 page 1 of 4
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CALIBRATION LABORATORY Co.,LTD. ﬂa%m A,jm
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“hyj | e CALIBRATION AND

C Lc HIR DIMENSIONAL MEASUREMENT

Accredited ACDM-2814
ISO/IEC 17025

REPORT OF CALIBRATION
FOR

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

ENVIRONMENT CONDITIONS :

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

PROCEDURE USED :

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

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

which maintained by the Calibration Laboratory Co., Ltd.

REFERENCE STANDARD USED :

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

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

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

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

Certificate No. Q23081582

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

ISO/IEC 17025

TRACEABILITY :

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

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

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

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

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

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

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

Certificate No. Q22130793, Due Date 05 January 2024.

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

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

UNCERTAINTY :

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

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

Certificate No. Q23081582

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

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

2. TEMPERATURE RESULT [ THERMISTOR |

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

100 25.00 25.0 0.00 0.13

Note. Probe @ 4 mm
Materials : Metal Sheath.

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

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

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

### End of Certificate ###

Certificate No. Q23081582

F3-011-04/01-12 page 4 of 4
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CALIBRATION 0454

Certificate No. C07230015

Calibration Certificate

Represent to Calibration Certificate, Serial number C07230011

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

Customer

Calibration Place

Calibration Date
24 July 2023

Environment Condition
Temperature; 221 °C t

Humnidity: 524 %RH =

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

Traceability

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

Scientific Limited.

49

08 °C

%RH

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

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

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

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

The standard for Wavelength Certificate No. 108691 and 108692

The standard for Photometric Certificate No. 109010

Person in charge

MET

SCIMET CO.,LTD.

viuvn srediun I o0

Authorized signatory

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

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

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

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

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

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

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

546.1 nm

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

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

635 nm
0.6862 0.686 0.0002 0.0045
0.9822 0.982 0.0002 0.0045

The End of Certificate

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

Statements of conformity:

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

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

Tolerance and Decision rules:

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

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

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

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

; PFA = Probability of False Accept

Authorized signatory

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

Without Adjustment

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

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

FCO7-03: 30 MAY 2023
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Without Adjustment

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

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

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

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

The End of Statements of Conformity

FCO07-03: 30 MAY 2023
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Avio200
Preventive Maintenance Report

Company Name:

Instrument Location:

Instrument Serial No.: 079518071903

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

Company Name:

Address
(Instrument Location):

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

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

The customer should save their method before the PM begins.

General Instructions:

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

Copyright Information

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

Trademarks

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

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

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

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

Part Number
(if applicable)

Description Quantity

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

N0691579

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

7-263MFX1 Apr-2024

N9300221

Instrument Calibration-4
(N9300221 diluted 100X)

59-091CRY1 Jun-2024

ICP-OES/Avio200 Preventive Maintenance (PM)

Page 2 of 6




Procedure Checklist

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

1. General:

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

2. Mechanical:

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

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

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

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

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

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

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

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

¥ Drain air compressor surge tank.

¥] Clean exterior of instrument.

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




3. Electrical:

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

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

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

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

4. Optical:

V] Check the neon lamp for proper operation.

¥ Ensure that neon initialization passes at power up.

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

Neon Lamp Replaced: [lYes ¥INo

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

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

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

¥1 Check the shutter home sensor position.

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

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

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

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

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

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

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

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




5.2 Precision:

¥ Test for reproducibility of a set of measurement.

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

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

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

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

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

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




Additional Comments

Additional Comments Regarding the PM

Review

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

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

Review of Preventive Maintenance:

Authorized PerkinElmer Re ’ Date:
10-Aug-2023
(DD-MMM-YYYY)

Authorized Customer Represt Date:
10-Aug-2023
(DD-MMM-YYYY)

ICP-OES/Avio200 Preventive Maintenance (PM) Page 6 of 6
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' ISO
PerkinElmer TruQ SaiT

Atomic Spectroscopy Standard CERTIFIED

Certificate of Analysis

PerkinElmer Number: N9300221
Description: Instrument Calibration Standard 4

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

* Instrumental Analysis using ICP Spectrometer:

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

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

Refer to side 2 for details of cerification.

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

ed bottles. All glassware used is class A.

Certifying Officer:

| B
I'v:rl(inEImeri inc.

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

i i

Visit www.perkinelmer.com/fasoffices for a completc listing of our global offices.
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Instrument Location:

Instrument Serial No.: 079518071903

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

Company Name:
Address
(Instrument Location):
Serial Number: 079518071903 PM Number: 1/2
Customer Name
Telephone Number:

(if applicable): =

Service Engineer Service Order WO-02113798
Name: Number:
Date PM Performed: 14-Feb-2023 Next PM Due Date: 14-Aug-2023
(DD-MMM-YYYY) (DD-MMM-YYYY)

Standard Labor Hours to Complete PM : 4 hours

Part Number Release Publication Date
09370140 Rev.4 B January 2018 PerkinElmer’

Scope

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

The customer should save their method before the PM begins.

General Instructions:

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

Copyright Information

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

Trademarks

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

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

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

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

Component / Specific Model Serial #

Configuration Notes

Parts Lists

Parts Included with the PM

Part Number
(if applicable)

Description

Quantity

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

Additional Reagents and Standards Required for PM

Part Number

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

(N9300221 diluted 100X)

ICP-OES/Avio200 Preventive Maintenance (PM)

Page 2 of 6




Procedure Checklist

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

1. General:

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

V] Is the instrument operational?
2. Mechanical:

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

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

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

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

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

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

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

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

¥ Drain air compressor surge tank.

¥] Clean exterior of instrument.

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




3. Electrical:

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

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

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

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

4. Optical:

¥] Check the neon lamp for proper operation.

¥1 Ensure that neon initialization passes at power up.

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

Neon Lamp Replaced: [lYes ¥INo

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

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

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

¥1 Check the shutter home sensor position.

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

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

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

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

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

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

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

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




5.2 Precision:

¥ Test for reproducibility of a set of measurement.

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

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

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

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

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

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




Additional Comments

Additional Comments Regarding the PM

PM1_2
Replace PM Kit

Review

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

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

Review of Preventive Maintenance:

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

Authorized Customer Representative: Date:
14-Feb-2023

(DD-MMM-YYYY)

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

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

PM/OQ/IPV Left with Customer

Yes No

Page 1 of 2
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14/2/2566 Hiransuk, Duang

Terms & Conditions

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

Taxes will be applied to your invoice if applicable.

14/2/2566 WO-02113798

Page 2 of 2
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PerkinElmer TruQ i

Atomic Spectroscopy Standard CERTIFIED

Certificate of Analysis

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

Lot Number: 57-208CRX1

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

* Instrumental Analysis using ICP Spectrometer:

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

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

Refer to side 2 for details of cettification.

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

, ) Certifying Officer:

PerkinElmer’

PerkinElmer, Inc.

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

i

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

) Certifying Officer:

PerkinElmer, Inc.

PerkinElmer’
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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Perkin=lm=r"

CERTIFICATE OF COMPLETION

This is to certify that

Duang Hiransuk

has completed the course

ICP Solid State RF Generator

17 May 2019
Training

Date Certified by

This Certificate has been generated electronically from PerkinElmer Learning Management System, LMS ES-009-000, 0-05-55-11
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Perkin=lm=r"

CERTIFICATE OF COMPLETION

This is to certify that

Duang Hiransuk

has completed the course

ICP Basic Theory/Operation/Software

15 May 2019
Training

Date Certified by

This Certificate has been generated electronically from PerkinElmer Learning Management System, LMS ES-009-000, 0-05-55-11
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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‘[
4
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1 Cyanide Distillation, Colorimetric Method!!
2 Formaldehyde Distillation, Colorimetric Method™?
3 Phenols 1) Distillation, Chloroform Extraction Method!

2) Distillation, Direct Photometric Method®!

174
uldau d1uqu 18 38N13

Sl druaiy AT

1 Antimony Digestion, Inductively Coupled Plasma Method™

2 Arsenic Digestion, inductively Coupled Plasma Method!™

3 Barium Digestion, Inductively Coupled Plasma Method!

i Beryllium Digestion, Inductively Coupled Plasma Method!!

5 Cadmium Digestion, Inductively Coupled Plasma Method™

6 Chromium Digestion, Inductively Coupled Plasma Method!!

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

8 Chromium (V) Colorimetric Method™

9 Cyanide Distillation, Colorimetric Method™

10 | Lead Digestion, Inductively Coupled Plasma Method™

11 | Manganese Digestion, Inductively Coupled Plasma Method™

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

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

14 |pH Flectrometric Method®™

15 | Selenium Digestion, Inductively Coupled Plasma Method™

16 | Silver Digestion, Inductively Coupled Plasma Method!!

17 | Vanadium Digestion, Inductively Coupled Plasma Method!!

18 Zinc

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

=

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

Plasma Method!:47

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

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

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

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

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

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

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

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

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

L=

11 Lead...



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

5 Cadmium...




AuR fTuaiy FEhased

5 Cadmium Digestion, inductively Coupled Plasma Method®!

6 Chromium Digestion, Inductively Coupled Plasma Method®"

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

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

9 | Lead Digestion, Inductively Coupled Plasma Method®"

10 | Manganese Digestion, Inductively Coupled Plasma Method”

11 | Nickel Digestion, Inductively Coupled Plasma Methiod®”

12 | Selenium Digestion, Inductively Coupled Plasma Method®”

13 | Silver Digestion, Inductively Coupled Plasma Method>”

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

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

1na158148¢

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

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

2. anmiAmnrsudwindouniussinalne. gliediasisiinde. fudadei 4. njannn:

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

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

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

8. United States...




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

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

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

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

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

Tufuseaatil 22180164
(Certificate No.) ~ 77

Tusus99sZUUY

(Certificate of Accreditation)

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

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

(Secretary-General, Thai Industrial Standards Institute)

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

&t <l
ANBELAUN

(Address)

Tasun135UTRIANEINISE

(Certificate of competence)

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

goivuailUnmenuaNNTaves vesuiinmsvadeuiazesfiRnisaouiiioy

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

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

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

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

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

iy

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

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

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

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

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

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

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

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

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

0.10 mg/L to 5 mg/L

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

()

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

auuNn 03

(Issue No.) (Valid from)

DONLVAILATUN 21 FINAU W.A. 2566

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

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

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

(Water) (Count.)

5.0 mg/L to 2 000 mg/L

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

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

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

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

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

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

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

part 2340 C O/
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(Scope of Accreditation for Testing)

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

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

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

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

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

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

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

0.10 mg/L to 10 mg/L

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

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

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

()
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(Scope of Accreditation for Testing)

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

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

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

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

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

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

part 4500-H" BO/
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(Scope of Accreditation for Testing)

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

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

part 4500- SO4* E O/
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(Scope of Accreditation for Testing)

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

10 mg/kg sample to Q/

100 mg/kg sample
e Nickel (Ni)

10 mg/kg sample to

100 mg/kg sample
e Zinc (Zn)

10 mg/kg sample to

100 mg/kg sample

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