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318as198AN13NTIV (Description)
(Total) (Normal) (Abnormal) (%Abnormal)
ag29919men 1 Tasuwnd 11 7 4 36.36
A3IONHITINTION (ATADA) 11 10 1 9.09
o 3 =)
ATWANNANYIAVRULATOA 11 10 1 9.09
asIMsauvedla
BUN 11 11 0 0.00
Creatinine 11 11 0 0.00
w
A5 15N 11 8 3 27.27
A5MINNTUUDIAL
SGOT 11 11 0 0.00
SGPT 11 10 1 9.09
Alkaline phosphatase 11 11 0 0.00
ATANTIANMNNT 1A 10 4 2 20.00
ithszda 4 40.00




"lﬂiﬂmmm‘i ( Physical Examination )

Ay e o - wwana 01y Himin LRI BMI HanII BMI Fwos anuaulatia nansINNAU Tarialas N NMNIINATIVTNNY

1 2 63.0 162 24.0 ganiunus 92 127/82 iy Taialndamesng 1na
HHUD n‘gﬂwamnungﬁmugm = - maasv3ramen i Taguwnd nd

2 3 : 48.0 155 20.0 1nd 69 118/78 anuduTaiinlnd/Awesind Unf
WHUN : ajlwonsionazdmuziin = - mangansemoa i Taownnd i Asmlszii-Tindogunaood
WU © alwonsisnazdmuzin = - waasa93ameia 1 Tasunnd dnd

4 7 ﬁ 67.0 168 23.7 gandunma 79 168/112 A Tafiagudnasing Aailn@
LU : agwoansianasdmusin = - wans2931emoia W Taounnd Amlnd anuduTafings mssaonnafumazmmmdiiiosny

5 8 : 63.0 171 215 Und 75 102/71 oy TarnndAnasing Un@
HHUD n‘gﬂwamnungﬁmugm = - waasv3ramen i Taguwnd nid

6 9 : 74.0 164 27.5 qennusianios 67 112/74 ausuTaiadnd/Aneslnd nd
UHUR asdmansionazimusiin = - mangav3remora i Taonmd 1ni

7 12 _ 56.0 170 19.4 in@ 80 171/130 i Tafinge/Avaning Aatln@
WHUN alwonsisnazdmuzin = - wans s umoria I Tnounnd fimlnd A Tafinge msanemnsAuaz Taaudud i T3 menna

8 13 _ 68.0 165 25.0 ganiunaiamion 88 129/81 s Taiadnaanesng 1n@
LRUD : ajwoansianazdmusin = - waas 3 meia 1 Tasunnd Und

9 14 ﬁ‘ 76.0 170 263 qandunasianion 67 142/96 anuduTaiinguindouamesdnd Ain1lnd
HHUD n‘gﬂwamnungﬁmugm = - maasav3ramen i Taguwnd nid

. v ﬁ 480 148 219 Ui 76 144/86 anwsuTainguaniosdwenind fatln@d
WHUR © asdmansionazimmusiin = ~ans s amor Tl Taounnd Aatind A Tafiags aassaonisiay Sannusuitsonna Asalssid-aiuTaiags
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R e Fo - wwana 01y 1min LRI BMI Han330 BMI Fnos anusulatia wansInuAu latinuazsneg MNTINATIVTNNY
11 19 55.0 158 22,0 ind 81 137/76 s TainUnaanesng ind
LRUD : agwansianazdmusin = - waasr3ameia 1 Tasunnd nd
agilaeamatnasingiame WHAOUAHNA : 11 AU
-iUn@ : 7au Aoy 63.64 %

-Andnd : 4au

Al 36.36 %
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M99 3UNANINTINNNTIAN3I990 (Chest X-Ray)

i IHa ¥e - unaana / uwun NaN5ID ajinansie
1 2 ind * HaA3190 NS @M 290N Und
2 3 1n@ * W39 NS 1@N3 290N Und
3 4 in@ * HAA390 NS IdNT 290N Und
4 7 AaUnd * Han3INIANs 190 Anlnd winirleTa Adsvuummd
5 8 1n@ * W39 NS 1@N3 290N Und
6 9 in@ * HAA390 NS 38N 290N Und
7 12 ind * A9 IS @M 290N Und
8 13 1n@ * W39 NS @M 290N Und
9 14 in@ * B39 NS IdNT 290N Und
10 17 ind * HAA3190 NS I@N5 290N Und
11 19 1n@ * W39 NS @M 290N Und
o
Y U £
ﬂiﬂﬂﬂﬂﬂ'ﬁ!ﬂnﬂi?ﬁ] NHUNNUNIHNA : 11 AU
a a 3
-Un@ : 10 a1 Aot 90.91 %

-Andnd : 1au Aarilu 9.09 %
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3 ENTHNﬁﬂﬁﬂ53%ﬂ31uﬁuyiﬂi‘uﬂﬂ!ﬁﬂlaﬂﬂ (Complete Blood Count)

§10 e ¥o- Hnana / uwun 21g Hb Het ‘WBC Neu Lym Mono Eos Platelet on smear RBC Morphology
1 2 10.8 32 9,500 61 33 5 1 Adequate Hypochromia : Few, Microcyte : Few, Ovalocyte : Few, Target cell :
Few
ajnanssauazimmusi =  mamsasnanumysaiveadiaiden nuianzdadniosornioanniumenangmin amssulsemuemsiiingmings wu iifoding Tauns dunazdinludeanas wuilvnanazgliuveudiadoaunsiannd dedoorniieannanzlsn
a - .
iden A3 UTnEINNg
2 3 11.1 36 6,800 58 35 3 4 Adequate Normal
ajUwansronaziumuzih = * Hamsasamanysivefiaden Und
3 4 13.0 39 5,700 70 25 3 2 Adequate Normal
ajUnansiouasiuuci = * mamsnsInuaNysiveadiaien Und
4 7 13.7 38 7,400 69 27 2 2 Adequate Normal
ayuwansrouaziuusih = * mamsasamanysaivefiaden Und
| | _ ) ) - ) ) | | - .
ajUwansronaziuuzih = * HamsnsInuanyseiveadia@en Und
6 9 132 39 7,400 58 35 3 4 Adequate Normal
ayuwansrouaziwusih = * mamsasamauysoiveafiaden Und
7 12 143 43 5,500 63 34 2 1 Adequate Normal

*

agnanssanazimmusi =

3 a4 a a
HAN3ATIINNVANYTUVDIIAIRDA 1nd
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§10 IHa ¥o- Hnana / uwun 21g Hb Het ‘WBC Neu Lym Mono Eos Platelet on smear RBC Morphology
8 ) — i ) v ) ) 3 4 o o
aguwanirouazdmuzin = * mansasneanuanyseiveuiiaifion Und
9 ) _ - ) - ) ) 2 | o -
aywansrouaziuusih = * mamsasamauysoiveafiaden Und
10 17 13.5 42 6,400 62 35 2 1 Adequate Normal
aguwansrouasiuuzih = * Hamsasanuanyseiveadia@en Una
11 19 13.0 36 8,000 57 35 5 3 Adequate Normal
ayuwanirouazdwuzih = * mamsasnanumiysaveaiiaden Und
v ) o
ﬂiﬂﬂﬂﬂfﬂiﬁnﬂi?ﬁ] WHNNUMIKHA : 11 AU
a i
10 A Aadlu 90.91 %
a a a i
AaUn@ : 1au Aoy 9.09 %
a ! a
#+ pRunaazmng ++
Mesuy anlnd Moesu anlnd
- - P
3TuTnatiu (Hb) MI3-18, F11-16 g/dl - 8To4 Tuila (Eosinophil) 0-5%
Fnlana (Het) M35-49% , F32-42% WszdivfFinandaidon Adequate
Swudadoaun (WBC) 5,000-10,000 cells/mm3 (Platelet on smear)
- 17Tn37a (Neutrophil) 55-75% fnvazgludiadeaun Normal
- an Tl (Lymphocyte) 20-35% (RBC Morphology)
ST e (Monocyte) 2-6%
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m319a3Unans 1953l uaen (Chemistry)

i SHa
1 2
2 3
3 4
4 7
5 8
6 9
7 12
8 13
9 14
10 17
1 19

¥ - uniana / uwun

FBS Choles Trigly HDL LDL BUN Crea Uric SGOT SGPT Alk HBsAg HBsAb HBcAb VDRL HIV CEA AFP PSA CAI15-3
8 0.8 4.4 17 19 85
12 0.8 36 16 12 47
8 0.7 4.6 35 36 56
9 0.9 6.2 18 24 66
10 0.9 5.1 18 16 54
10 0.9 74 25 30 62
11 0.9 9.1 40 36 89
17 1.0 8.1 32 63 88
13 1.0 6.2 17 18 78
10 0.7 4.9 16 13 80
15 1.0 5.7 19 21 66
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Fasting Blood Sugar

Cholesterol

Triglyceride

HDL-Cholesterol

LDL-Cholesterol

BUN

Creatinine

Uric Acid

SGOT

SGPT

Alkaline Phosphatase

HBsAg

HBsAb

HBcAb

VDRL

Anti-HIV

CEA

AFP

PSA

CAl5-3

ﬁ§ﬂ86ﬂﬂTiﬁ’hﬂ‘i'Ji]!mZNﬁﬂi’Ji)

0 0
0 0
0 0
0 0
0 0
11 11
11 11
11 8
11 11
11 10
11 11
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0

0.00

0.00

0.00

0.00

0.00

100.00

100.00

72.73

100.00

90.91

100.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

oA a =2 o o Ay @ Y o oAk YA 1 a a
MUY - 519015 HBsAD ttag HBcAb mmwmIﬂwwmammmu@mwnququﬂu Th¥ataslitoialng

0.00

0.00

0.00

0.00

0.00

0.00

0.00

2727

0.00

9.09

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

3EMINIID

o ¥ a
symnhmalaen
Fasting Blood Sugar

O
asamszanlvifluden
Cholesterol

Triglyceride

2 o

HDL-Cholesterol (lusiu@)-mgeqeted
LDL-Cholesterol (luifuran)-Argaliid
A3MIMNNUAY

SGOT (AST)

SGPT (ALT)

Alkaline Phosphatase
mmm‘sv‘inmmm‘lﬂ
BUN

Creatinine
AsIsZAUNIAGSAlMEDn
Uric Acid

asahadusnay §

¥
F

HBs Ag (o' lhal)

v

HBsADb (9AANAY 1oa)
HBcAb (giifuriu &)
;
ﬂ‘i'ﬁ!iﬂﬂiﬁﬂ!m%!ﬂﬁ
VDRL (mu15a)
) P
Anti - HIV (to9d)
-
ATIDWIATVIFUTIY
14 g euy
CEA (a379mansiieiugi5ad 1d)
AFP (ﬂi’JilﬁWﬁﬁ'ljﬂ%ilSﬁi;ﬁJ)

¥
PSA (m';fnmmim%uzﬁdmugnwmn)

CA 15-3 (AT00MaNTesuS ad )

asetazn@

amnd

70 - 110 mg/dl

< 200 mg/dl
< 200 mg/dl
35 - 60 mg/dl

< 200 mg/dl

0-40 UL
0-40 UL

0-115UL

8- 25 mg/dl

0.5-1.5 mg/dl

2.6 - 7.2 mg/dl

y y
Negative= Timundo . Positive=Wi¥0
Negative= 71/’1‘11]!;!17(!8?/) | vaitive:ﬁgﬁﬂ?]ﬂ)

Negative:1ijWUQ17(‘i’) s Pasitive:ﬁi_]ﬁ(ﬂi)

Non-Reactive=11iwunu 15 , Reactive=Wun1u 15a

Negative=Tuninoad , Positive=niioad

Negative = 1ndl, Positive = AALIna
Negative = 1Indl, Positive = Aa1lnd
Negative = 1ndl, Positive = AA1lna

<31.3 U/mL




M319a3UNaN13A510aN 50NN 1A8Y (Hearing Test)

. . 4 Hun Yo
ey sHa ¥o - wwana uHwun agiwa agiwa
500 1000 2000 Average 3000 4000 6000 8000 500 1000 2000 Average 3000 4000 6000 8000

1 2 15 25 10 17 10 15 25 25 Und 20 25 15 20 15 20 25 20 Und
aguwanszn =y Und ydhe Und arsasrathszagndl

2 3 ;‘ 20 25 25 23 25 25 25 25 Und 20 25 20 2 25 20 35 30 ithseia
aguwanize =y Und yde thizs amsldglnsatlesiudsaazasiuthsz Sannd

3 4 _ 20 25 20 22 15 20 25 15 1n@ 15 25 20 20 10 20 20 20 1n@
aguwansze =y Und ydhe Und arsasrathszagndl

4 7 - 40 45 40 2 45 45 40 45 fiauna 45 45 40 43 40 60 55 60 fiaund
ajuwansze  =>yun fAeilnd yde finlnd ansasvaziden Tasunndinmneng

5 8 g 20 15 20 18 25 20 20 25 Und 25 10 20 18 20 25 25 25 Und
agwansaa =y ind ydhe Und avsasruthsz St

6 9 ; 25 25 25 25 40 65 45 25 ithseSa 25 25 25 25 25 35 35 25 ithseSa
ajiwanize = yunithsea ydhe thse 5 mslfailnsaifleafudowazassnthss Janndl

7 12 ; 25 25 25 25 55 85 75 45 ithseSa 25 25 25 25 50 75 85 85 ithseSa
ajiwanizn = yunithsea ydhe thse5a mslfailnsaifleafudowazassnthss Syl

8 13 ;‘ 20 20 15 18 20 25 25 20 Uné 20 25 15 20 20 25 20 25 U@
ayiwanszn =y Und ydhe Und assasrathszfanndl

9 17 _ 60 50 80 63 65 65 65 75 fimlnd 50 60 35 48 35 50 60 55 fiilnd
ajuwanszn  =>yun Aelnd yde innd ansassaziden Tasunndimmema

10 19 g 25 25 25 25 35 65 55 35 ithsza 25 25 25 25 35 45 50 35 ithsza

aginansio

=y ithszde ydhe thseTa aasldulnseifleafudenazassuthss Saynd)
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agdaeamsiiingia WinnuNmue : 10 Au g
-Un@ ;o dau

A 1. M3A529aus5anMMs 1RGUANUEA1 Huue $29A2108 500-2000 Hz ATMAF HU1eHe $29A210T 3000-8000 Hz
Aoty 40.00 %

o A - 2. 5zfums I88und mineds szduisums 188uiduavoy ( Hearing threshold ) Tunnaaudiiar v 25 do
-faln@ : 20w Al 20.00 %

o v o A § 14 A
3. szums laguiideuthsz 3a nuneda szduTums 188uveay ( Hearing threshold ) Tunwd lannudwilafisunu 25 db
v a <
-1#hsede : 4au Aoty 40.00 %

o ya_ A a s = o ya = v, v
4. iﬁﬂ‘l_lﬂ'liblﬂﬂuNﬂ‘lJﬂmLa%ﬂ’JinluWVIﬂ WM ﬂ'lm’c\ﬂi%ﬂllﬂﬁvlﬂﬂu‘ﬂﬂ’ﬂllﬂ 500,1000 ttag 2000 Hz WJEN‘I{I‘;”UNalﬂ‘U'N

2 o ]
wila W399 110031 25 db




a

A g < ¢ : 2
s1wvefNns9919mei I Taaunnd(Physical Examination) Hiain@

A o o
(] sHa ¥0 - WA / UHUD HANIATIV/AMULUL
' < s a a o a < I’
1 7 * wan339319men I Tasunnd Aand anuduTaiiage naseemmsuuagnuumng
A o
INRELIY
' < & a a o a 2 o o
2 12 * wan329319mend i Tagunnd Anlnd anuduTaiage arseremsifuuaz Jan i
g4
di Tsanenna
' < o a a o a < o o
3 17 * wans293519mend T Tasunnd Aalnd anuduTaiiage adsmemisifuuaz Sanudu

v
S lsamenna salszhidr-audulatiag
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tﬂ' Eld' U a = d‘a
518%6&;{7]9]5'3’1]?131Nﬂuiﬁﬂﬂ!!ﬁ3‘l§ﬂiﬁ(Blood pressure & Pulse) N#

A o o
e SHa ¥0 - vuana / HAUD HWaNIATIV/AMUSU
o - ° a2 - < o o
1 7 * mmﬂu'[aﬁﬂtﬁ ﬂ'Jiﬁﬂﬂ'I'l’i'Iﬁ]']w'lﬂlﬂﬁﬂ,u‘lﬂa‘l,ﬂij{iﬁ HI001HITIAY,00NNIAINIY
ﬂﬁ“ﬁﬂﬂ!m:wﬂllw“ﬂfj
o a . a o 2 0w
2 12 * ﬂ'J'IllﬂuIﬂﬂ?lf”N ﬂ7)5ﬁﬂf]'IW'liﬁ']w')ﬂmﬁﬂ,u'lﬂﬂ'l,ﬂ\i‘!ﬁﬁ HNI991MITIAN,BDNN1AINIY
ﬁﬁuﬁummzwuuwwﬁ
o A Fa) ° a2 = 2
3 14 * ﬂ'l'lllﬂuiaﬁﬂqﬂlaﬂuﬂﬂ ﬂ'ﬁﬁﬂﬂ'I'l’i'lﬁ]']w')ﬂlﬂﬁf],u'lﬂa'l,ﬂiwiﬁﬁiﬂﬂ'lﬂ'lﬂﬂil,i]ﬂﬂ
o : © o Ja
MAINMITAUUTUDLUALIANNNAUFIDANTY
o a ) o a o 2
4 17 * ﬂ'«nﬂﬂuiaﬁﬂqﬂaﬂuﬂﬂ ﬂ37ﬁﬂﬂ'l"17ﬁ']WZmlﬂﬁﬂ,"L!'I']J'(1'],N§1ﬁﬁ“79?]'ﬁ1'lﬂﬂﬂ,ﬂﬂﬂ

» ¥

Masmeaivauonaz IanuauFInns,
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d‘ 4 w 'Q
518FORNATIVNINIIANTIION (Chest X-Ray) IR

A Tvia ¥o - WINEna / uNUD NAMIATIV/AMUIN

* HanTAmIIaNIen Anllnd wualeTa aasnuuwng
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a

Ay d s A a a
NYPDHNAIIVANINAN L IUVDILNALARDA (Complete Blood Count) ﬂWﬂﬂﬂﬂ

-t
S
e

'i‘li’) - Mnana / ueun HANIIATIV/AMULIN

* wamsasnanuaNyseiveuiiaden nulazdadnmisreiniiominiumenasg
2 @, da 2 TR o o ~ -
wan ﬂ'ﬁTﬂﬂizﬂ'luﬂ'lﬂ'livluﬁ'lﬁllﬂﬂﬂqﬂ IBU IUDTARN uhll!ﬂﬂ mmm:wnim‘umunz WUy

' & A a a o A A = <
ﬁJ‘N‘Iﬂ!lﬂ%ﬁﬂi“‘ﬂaimﬂlﬁﬂﬂlmﬂNﬂﬂﬂﬁ aedoerniiosninaiz Isaden nasUsnyumng
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d’ 1 U a A 'a
S1¥eNN3IV3ZAUNsAEIAIMEA (Uric Acid) R

A o o
(] sHa ¥0 - NN / uAun HANIIATIV/AMULIN
1 9 * wansdnszdunsaySaluden qeninind lemaidusse 15alvde(Tsmfmuuziiman
4 o ' A o
assemstszandasilnmie It insesludaitiiioimstauawaudenisdsayumnd
2 12 * wansdnszaunsagialuden qeniilnd fiTemandossie 15alude(lsmfuuziiman
Aesemsszsndaiilnmie 1 nsealudaitifiomstauaumudendsSavummd
3 13 * wansanszdunsaySaluden qeniind lemaidusse 15alvde(Tsmfuuziiman

; , 4
assomstszandasilnmie I insesludaititienmstauawaudenisdsayumnd
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d‘ ild' o % d‘a
NYFDHNAIIVNTININIUYDINY (SGPT) 1w

A Tvia ¥o - WINEna / uNUD NAMIATIV/AMUIN

so A

: P
* pansdveu lanidy Anlnd wuaneulsidugeninind asnuummdiiensiad
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a

N : =
S18TOHNNTIVANIIONNMS 198U (Hearing Test) NAanA

A Tvia ¥o - WINEna / uNUD NAMIATIV/AMUIN

*yun Anln@ ydne Ann@ nisasivazidea Tasurmdinmena

a a oy a a o @
*HINn Anilna S8 Anlnd Asasdnaziden Iasuwndmmizn
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d‘ 4 4 >
S18VOHNNTIVANIIONNMS IA8Y (Hearing Test) Méhsz 33

@y JHe o - Wana / WHUN HAMIATIVAMULIN
1 3 *yun Und ydhe thsz3a arsldainseiflessudsanazasinthse Sanndl
2 9 =y ithszda ydhe ithizsa aasdqunseiffesiuduwazasiuihse Yoyt
3 12 *yun ithszda ydhe thsz3a arsldainseiflesrudsanazasinthse Sanndl
4 19 *yan #hseda ydhe #hse s asldginseiflesmundsaazasivthse Sannl
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1. atanmsmistlasiuuazudlunansznumediudauanday

ayUnemsufinunasnistiastunasuilunansenudawanden uazannsms
ANnNuATIIABUAMNNAWINERN AUHANSRINIANTIBNUNTIATIERANSENY
dawandon Trssnswilesusiiugnanmnssuviinfiuyy egnamnssunioains Ussny
sl 21130/16378 woswneasannayes STANA daegil wiil 8 suaviwmans Swae
thnvie Sminsng weasUldruwialuil

sumsvuilesmuunuisnsinumilosinunld
wigun SRS vt slilidnuus Jududule
siflufanssumsiumileaamzlutisainans i

AN

aawsuihusnaadumeudusiangluiuilasinis wasidumasudusidunis
anssariifeusaseninafiuiiusemutnstslsdaify sustauiimaiunous
WwipTuay 3-4 A% wandiumwilutisquisuazensiitauuss

5. UgnduliTassouuuenituiivesisdifiu ileiluwuntestunsilinsznevesy
RN

.Isﬂwumaﬂﬂﬂnwsmwu{]aﬂnumaniwwwmummaam sz AveInIY

o
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- dalinmsaseguanndnaududsydmnd
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_mdlasanslddnimenuisuuasianisdndunudunsi ugiuiiinies
Uszdnd 2565 ilelauesiodiinmuuleuisuazununine1nssssuuanas
dawandon nswgmavnssuitugiuuarnisniions uasmisauiliieadedld
fnsan

2. agunansinnuasavdeununmELIndeu
2.1 AUANBINTA

nran1snTIinnunmeInialuzUresiuarestuvIuaYTIM (TSP)
wasdSunauduazeeswuiadnndn 10 luaseu (PM-10) lassnisinileausiu
granunssudeadiugy tiegnamnssueaine Ussmulingd 21130/16378
VBILIBAIAANGYY m‘dwmm 1w 5 @odl loun munmuisﬂwuﬂawm
WSey Fadnsaaves trumdinayes Srumgu wevdhusssiu fkiusnauds
Wourueeu 2565 wuil Namscﬂﬂmmumag“lummﬂwmmgmmsz:mﬂ
AENsTUNSAIIAdRLIINA atiufl 24 (A, 2547) 3es AmuALIRsEIY
grunmemAluussemialagill) Ussnialusisfeamunwiay 121 ney
fly 104 9 Usgnia o Suil 9 Gaaan na. 2547 fitmunUTunosuazens
wyruaeesIu (TSP) 1ilsiiin 0.330 dadniudognuiadiuns wasd3uiodu

avessuuIndinnd1 10 luaseu (PM-10) laiifiu 0.120 fadnsustognuieriuns
2.2 szauldeq

Mndeyanansnsiainseduidonads 24 990 (Leq 24 hrs) wasszdy
Fevgedn (Lmax) lassnsmiloswsivgravnssusiafiuyu \ilogmansaw
fioadns Ussyutingdl 21130/16378 vesusasnanny S1UadNG S1uau 5
a0l Wun dninaulsdiifuaiinsade Sndeeanes fJ”luL‘Il’mg’lfliy‘lﬁ U1
WU warthunesdy Arusnuiafeufuiou 2565 nui wan1saain
fimeglunusisnasgiumasmanmznssuMsALadouuiand atuil 15
(w.A. 2540) Foa fvunmnsgIuseiudsddasiialy ftmuaseduidonais
24 33 (Leq 24 hrs) 1ilsitfiu 70.0 1081ua (10) uazszAUIABIgagR (Lmax)
Sl 115.0 wdua ()

2.3 aanududaziiiou

NndeyaranisinaunTIaeuANduasiounnsszidantimiios
(Avwd auSieunia N13edn wazusednenia) lassnmsinilowsiugaamnssy
winfiuyu iiegramnsuneains Usemudnsi 21105/16390 vedursAsaml
Nyt Sdnd J1uau 1 aand laun gluaniadiseaneas Mumnauiaiou
ffugneu 2565 wui1 wan1snsIinAanuduazioulmeglunasiinasgiuniy
U5enANIzNTImneInssssufuazdanindeu 1589 AMNuUANIATFINAIUAY
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MINE ENGINEERING CONSULTANT CO..LTD.

ANALYSIS REPORT

Data Provided by Customer
ry £ < 7 P i ' +
Customer Name WA INYY Fndng Trmn1smuaaumuqmamnﬂwuww‘ju LHAGAAMNTITUNDATN
LS d
Ussmuunin 21130/16378

Address s umjman swnsuinvie dwminsiey3 Report No. : M650019
Sampling By : Sampling Team of Mine Engineering Consultant Co.Ltd. Sampling Date  : 25-28 September 2022
Station s ddheulssliiiuAandinsedoy Sampling Method : High Volume Air Sampler

(LITM 47P 576072 F, 1490202 N.}
Data Provided by Laboratory

Sample Type : omealuusseneialy (Ambient) Received Date  : 29 September 2022
Analytical Date  : 29 September - 5 October 2022 Report Date ; 5 October 2022
Model of Equipment : TISH Model of Traceability : TE-5025A/2262
Certifled Date : 11 February 2022 Expiration Date ; 11 February 2023
Parameter Sampling Date Analytical Method Results Standard ¥
{mg/m?) {mg/m?)
25 26/09/2022 US.EPA 40 CFR 50, Appendb B 0.099
TSP 26-27/09/2022 US.EPA 60 CFR 50, Appendix B 0.092 ' 0.330
27-28/09/2022 US.EPA 40 CFR 50, Appendix B | 0090
25-26/09/2022 US.EPA 40 CFR 50, Appendix J 0.046
PM-10 26-27/09/2022 US.EPA 40 CFR 50, Appendix ) | 0.043 0.120
27-28/09/2022 US.EPA 40 CFR 50, Appendix J  oom |
Note: uUssnamausnssnisiaadouuviennd atudl 26 (na. 2547) doa dvumnasguaanmemetuussmalasialy

Ysenmalusieiauumn @ 121 seufiiety 106 1 Usena su Sufl 9 Siwnaw net, 2507
TSP: judzanausuanes s Wik 24 Falus
PM-10; duazessnnadnndt 10 luasew whe 24 #lu

Reviewed signatory Approved signatory
L e ae——————— = ——
Respaon Lt 1esulls sefen Lo subinilled seinple(s) onty. 1/5

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

ANALYSIS REPORT

Data Provided by Customer
a ‘ «a LY = 3 d 1 [
Customer Name  : inamananys 91U1Ana Tﬁ‘iamiwmaurmuqma’mmimuwuw WERRAMNISUNBATN
Usemulnsil 21130/16378

Address : Mumiman dunethnvis Jamiasng Report No. : M650019
Sampling By : Sampling Team of Mine Engineering Consultant Co.Ltd. Sampling Date  : 25-28 September 2022
Station : '3'?151&19%90 (UTM 47P 577664 E, 1489836 N.) Sampling Method : High Volume Air Sampler
Data Provided by Laboratory
Sample Type : 2 EluusTnAvialy (Ambient) Received Date  : 29 September 2022
Analytical Date  : 29 September — 5 October 2022 Report Date 1 5 October 2022
Model of Equipment : TISH Model of Traceability : TE-5025A/2262
Certified Date ; 11 February 2022 Expiration Date : 11 February 2023
Parameter Sampling Date Analytical Method (ze;::;) S::::‘:?)n
25-26/09/2022 US.EPA 40 CFR 50, Appendix B 0.032
TSP 26-27/09/2022 US.EPA 40 CFR 50, Appendix B 0.037 0.330
27-28/09/2022 US.EPA 40 CFR 50, Appendix B 0034
25-26/09/2022 US.EPA 40 CFR 50, Appendix J 0.014
PM-10 26-27/09/2022 US.EPA 40 CFR 50, Appe-r'I—dE_Jm_ I _OOT o 0.120
| 27-28/09/2022 USEPA 40 CFR 50, Appendix ) | 0.016
Note: U ysmirmmtuznyssmyisducindonuser i uduil 26 (we. 2507) So stmusnmsgusmunvermatiuussomelaoaly

UszmAlus i naunm 1@ 121 aoufive 104 2 Yssma o Sull 9 Bmmau wa. 2547
TSP: duazenutIuassT M 1eds 24 Hilus
PM-10: duazoarwuadnniy 10 lursou why 24 §3lus

Reviewed signatory Approved signatory

Reported results refer to submitted sample(s) only. 2/5
Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev.04 15-07-2565
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MINE ENGINEERING CONSULTANT CO.LTD.

ANALYSIS REPORT

Data Provided by Customer
o £ - 1 s oa al +
Customer Name  : wigRnannge g Tasimamiiswsiugramnssusilafiudu iegpamnssunoasie
Al ld
Usemuingi 21130/16378

Address s fuavjavans Suaethnyie Yaniaangi Report No. : M650019
Sampling By : Samplirlg Team of Mine Engineering Consultant Co.Ltd. Sampling Date  : 25-28 September 2022
Station : fj'ﬂut'll’}ﬁ‘lf}ﬂg'u‘i {UTM 47P 576397 E, 1490695 N.) Sampling Method : High Volume Air Sampler
Data Provided by Laboratory .
Sample Type  : o naluusseimmily (Ambient) Received Date  : 29 September 2022
Analytical Date  : 29 September - 5 October 2022 Report Date : 5 October 2022
Model of Equipment : TISH Model of Traceability : TE-5025A/2262
Certified Date : 11 February 2022 Expiration Date : 11 February 2023
Parameter Sampling Date Analytical Method (:Zj‘:‘:g) S::;:f)“
25-26/09/2022 US.EPA 40 CFR 50, Appendix B 0.049
T5p 26-27/09/2022 USEPA 40 CFR 50, Appendix® | 0038 | 0.330
| 27-28/09/2022 USEPA G0 CFR 50, Appendix 8 | 0044 |
25-26/09/2022 US.EPA 40 CFR 50, Appendix } 0.023
PM-10 | 26:27/09/2022 USEPA 40 CFR 50, AppendixJ | 0018 | 0.120
| 27-28/00/2022 USEPA 40 CFR 50, Appendix J | 0021 |
Note: ! uUszmarawnssumsAwindonuvientd adufl 24 one, 2547) 3o Amusnssgwnunmormeluussenialiaetsly |

Usymaluswiesnune in 121 weufie 104 3 Uszma w udl 9 Aiman wa. 2547 i
TSP: fuareoIuuIuABETM WAy 24 Talus
PM-10: duassavvuminniy 10 Tuaseu 1afy 24 F3lw

Reviewed signatory Approved signatory

Reported results refer to submitted sample(s) only. 3/5
Do not copy partial of this analysis repost without official approval.
MEC-FM-45 Rev.04 15-07-2565
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MINE ENGINEERING CONSULTANT CO.LTD.

ANALYSIS REPORT

Data Provided by Customer
Custorner Name  : wisaaainays $1Undng tassmamiloausiugramnssusilaiiugu iiogramnssunaata
Usznudnsl 21130/16378

Address s shuavjan suneuinvie fminsung Report No. : M650019
Sampling By : Sampling Team of Mine Engineering Consultant Co.Ltd. Sampling Date  : 25-28 September 2022
Station : ﬁﬂulﬂ’lqu (UTM 47P 575755 E, 1487476 N.) Sampling Method : High Volume Air Sampler
Data Provided by Laboratory
Sample Type : gnAluussenvaly (Ambient) Received Date  : 29 September 2022
Analytical Date  : 29 September - 5 Cctober 2022 Report Date : 5 October 2022
Model of Equipment : TISH Model of Traceability : TE-5025A/2262
Certified Date : 11 February 2022 Expiration Date : 11 February 2023
Parameter Sampling Date Analytical Method Resulta Standard ”
{mg/m?) (mg/m®)
25-26/09/2022 US.EPA 40 CFR 50, Appendix B 0.026
TSP  26-27/09/2022 US.EPA 40 CFR 50, Appendix B 0.024 0.330
 27-28/09/2022 US.EPA 40 CFR 50, Appendix B 0.020
25-26/09/2022 US.EPA 40 CFR 50, Appendix J 0.011
PM-10 | 2627/09/2022 US.EPA 40 CFR 50, Appendix J oonn 0.120
 27-28/09/2022 US.EPA 40 CFR 50, Appendix J 0009 |

Note: U vUszaApmsnssunisaauindonudan® adufl 24 me. 2547) o dmusmsgnmunmemaluussiimalasisly
Usznialusfieanuunen du 121 meutiens 104 9 Usznia o Tuil 9 Anau wa. 2547
TSP, funpeuttuneul Wiy 24 Fala
PM-10: fuarassrumidnnit 10 luasen @i 24 Falus

Reviewed signatory Approved signatory

Reported results refer to submitted sample{s) only. 4/5
Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev.04 15-07-2565
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MINE ENGINEERING CONSULTANT CO..LTD.

ANALYSIS REPORT

Data Provided by Customner
Custorner Name  : wzaswaqeye S1hdnd Tassnaunilesusfiugnamnssusiisiiuu Wequamnssuraade
Usenmulingil 21130/16378

Address : Auajanan dunsdinvie Sadaseys Report No. : M650019
Sampling By : Sampling Team of Mine Engineering Consultant Co.Ltd. Sampling Date  : 10-13 March 2022
Station : Uusasdu (UTM 47P 575383 E, 1490516 N.} Sampling Method : High Volume Air Sampler
Data Provided by Laboratory
Sample Type : grmetuussemavialy (Ambient) Received Date  : 29 September 2022
Analytical Date  : 29 September - 5 October 2022 Report Date : 5 October 2022
Model of Equipment : TISH Model of Traceability : TE-5025A/2262
Certified Date : 11 February 2022 Expiration Date : 11 February 2023
Parameter Sampling Date Analytical Method Result3 Standarc;l !
{mg/m?) (mg/m?)
25-26/09/2022 US.EPA 40 CFR 50, Appendix B 0.014
TSP 26-27/09/2022 |  US.EPA 40 CFR 50, Appendix B 0.012 | 0.330
27-28/09/2022 | US.EPA 40 CFR 50, Appendix B 0013
25-26/09/2022 LIS.EPA 40 CFR 50, Appendix J 0.008
PM-10 26-27/09/2022 |  US.EPA 40 CFR 50, Appendix ) 0.006 0.120
27-28/09/2022 |  US.EPA 40 CFR 50, Appendix | 0.007
Note: ! Ussmmansassumidanedsuuien atudl 24 (ne. 2547) dos frmusnasgusamwaimeluissenmalaoialy

vsznielusiefieoniune wu 121 pawties 104 3 Ysema o Suit 9 Bonew we. 2547
. =l o

TSP: duazpouviuasnTin W 24 $l

PM-10: fuazoemnm@nnii 10 luaseu wile 24 §2li

Reviewed signatory Approved signatory

Reported results refer to submitted sample(s) only. 5/5
Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev.04 15-07-2565
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MINE ENGINEERING CONSULTANT CO..LTD.

ANALYSIS REPORT

Data Provided by Customer
[J £ ] 12 e - . a ar -
Customer Name : wieAwonnys 1WA Inssnaviiowsiugramnisuriiaiuu egramnssunaaine dssymdngi

21130/16378
Address : fvavivan dunethnvie Saniasoys Report No. : M650019
Sarmpling By : Sampling Team of Mine Engineering Consultant Co,Ltd. Sampling Date  : 25-28 September 2022
Station s dninslsaliiuRafinsedey Sampling Method : Sound Level Meter

(UTM 47P 576072 E, 1490202 N.)
Data Provided by Laboratory -
Sample Type : szdudag Received Date  : 29 September 2022

Report Date : 5 October 2022

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

Reference of level {dB(A)): 110 dB/1,000 Hz Calibrated Date : 24 March 2022

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

Equivalent Sound Pressure Level (dB(A))
Time 25-26 September 2022 26-27 September 2022 27-28 September 2022
Leg 24 hrs. Lrnax Leqg 24 hrs. Lmax Leq 24 hrs. Lrnax
11.00-12.00 62.4 83.5 62.0 729 571 89.0
12.00-13.00 62.6 76.4 63.0 80.5 53.7 65.3
13.00-14.00 61.7 72.2 62.9 79.1 66.0 77.9
14.00-15.00 63.8 78.3 64.1 818 67.2 83.7
15.00-16.00 62.1 74.4 63.0 81.8 55.6 824
16.00-17.00 53.0 76.9 532 74.2 52.4 70.8
17.00-18.00 584 79.1 60.3 74.3 52.5 68.0
18.00-19.00 514 70.3 56.5 73.2 54.0 80.5
19.00-20.00 514 71,7 519 60.7 516 67.5
20.00-21.00 51.0 65.2 53.0 719 53.3 73.1
21.00-22.00 50.4 57.6 516 56.3 46.7 62.2
22.00-23.00 51.2 73.5 51.2 67.1 44.9 0.7
23.00-00.00 50.6 70.1 50.9 72.9 511 81.5
00.00-01.00 199 55.5 51.2 71.2 53.9 76.1
01.00-02.00 51.2 79.1 50.8 574 50.0 71.9
02.00-03.00 49.6 67.6 55.6 753 424 56.6
03.00-04.00 49.8 68.9 51.1 56.7 431 69.3
04.00-05.00 56.3 76.2 518 71.2 a1.7 56.8
05.00-06.00 54.8 68.6 54.3 68.5 46.9 65.8
06.00-07.00 61.7 739 595 84.4 531 72.6
07.00-08.00 63.2 79.7 65.9 884 56.4 72.6
08.00-05.00 65.7 86.8 66.0 91.5 55.3 67.7
09.00-10.00 63.7 84.2 63.0 709 550 59.0
10.00-11.00 62.2 80.3 504 85.2 60.8 §2.8
Average 24 hrs, 59.8 - 60.2 - 57.8 -

Maximum - 86.8 = 91.5 - 89,0
Standard” 70.0 1150 70.0 1150 700 | 1150

Note: " Ussmraiznvsumishoadauuviend avudl 15 (na 288085 rg_‘muﬁumigwwﬁuﬁua'[ﬁﬂﬁ":'lﬂ

%\

Reviewed signatory Approved signatory

Reported results refer to submitted sampte(s) only. 1/5
Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev.04 15-07-2565
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MINE ENGINEERING CONSULTANT CO.LTD.

ANALYSIS REPORT

Data Provided by Customer
a o< - i o a o ] I o ol
Customer Name  : wigAsmengys Ui Innnnsiniiowsiugaamnssuvilaiuyu iNegravnisunaaine Usemudnsi

21130/16378
Address : dvavianan Sunetnvie Swmaegi Report No. : M650019
Sampling By : Sampling Team of Mine Engineering Consultant Co.Ltd. Sampling Date  : 25-28 September 2022
Station : ’J’ﬁt%’wﬂﬂwm (UTM 47P 577664 E, 1489836 N.) Sampling Method : Sound Level Meter
Data Provided by Laboratory
Sample Type  : 5e@UEBY Received Date  : 29 September 2022
Report Date : 5 October 2022
Model of Equipment : Quest Model of Traceability : CA-12B/U2040047
Reference of level (dB{A)): 110 dB/1,000 Hz Calibrated Date : 29 March 2022
Measurement of Reading (dB(A)) : 108.00 dB/999.42 Hz Certificate No : C2203-0102
Equivalent Sound Pressure Level (dB(A))
Time 25-26 September 2022 26-27 September 2022 27-28 September 2022
Leqg 24 hrs, Lmax Leq 24 hrs. Lmax Leq 24 bhrs. Lmax
14.00-15.00 47.0 70.9 522 74.0 61.6 106.3
15.00-16.00 455 59.6 47.7 63.8 60.2 103.5
16.00-17.00 46.7 748 49.8 84.5 479 74.7
17.00-18.00 44,8 60.5 650 103.6 471 82.2
18.00-19.00 50.8 71.2 71.2 102.2 530 80.9
19.00-20.00 511 68.2 60.3 98.7 49.7 67.7
20.00-21.00 530 66.4 52.4 75.7 54.3 863
21.00-22.00 52.2 65.1 54.0 79.8 54.4 80.5
22.00-23.00 52.2 66.8 50.1 62.5 45.8 65.4
23.00-00.00 51.5 551 1 501 714 530 792
- 00.00-01.00 519 67.4 50.5 74.8 46.1 674
01.00-02.00 494 65.7 46.5 63.8 46.0 74.6
02.00-03.00 - 532 67.2 50.6 73.5 48.8 720 4
03.00-04.00 46.8 634 457 62.3 459 67.5 2
04.00-05.00 477 68.3 47.1 63.8 49.5 84.2 £
05.00-06.00 46.8 64.3 49.5 72.2 47.8 72.7 .' |
06.00-07.00 49.9 75.1 68.8 101.0 71.6 ] 104.1 .
07.00-08.00 47.2 61.0 49.3 67.9 65.2 100.7 i‘ |
08.00-09.00 497 66.1 46.9 67.1 48.0 70.5 %
09.00-10.00 46.8 63.3 54.8 929 48.1 70.2 i
10.00-11.00 B 48.2 721 534 939 483 744
11.00-12.00 06.8 107.0 47.8 74.2 49.d (39
12.00-13.00 57.3 93.4 48.7 8.7 471 9.1 ¥
13.00-14.00 455 781 48.7 80.0 66.% 95.2 g
Average 24 hrs. 54.9 - 60.6 - 60.5 - |
Maximurm - 107.0 - 103.6 = 106.2
Standard"’ 70.0 115.0 70.0 115.0 70.0 115.0
Note: " Ussmmmenisunsduindouuvisnd aduil 15 e, 2560) Bos dvumnasgssdudelaoialy
Reviewed signatory Approved signatory .
Reported results refer to submitted sample(s) only. 2/5

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

ANALYSIS REPORT

Data Provided by Customer
2 { < 1 A ) -
Customer Name  : WIBAIANNYY S ANA Tasamiisansiiugaamnssuriiniugu Lﬁaqma'mmmnaa%’w Usgvmudmsd

21130/16378
Address  huavavans dunatnvie Swianeyd Report No. : M650019
Sampling By 1 Sampling Team of Mine Engineering Consultant Co.Ltd. Sampling Date  : 25-28 September 2022
Station ; Yhuenanayes (UTM 47P 576397 E, 1490695 N.) Sampling Method : Sound Level Meter
Data Provided by Laboratory
Sample Type  : sefiuidies Recelved Date  : 29 September 2022
Repoit Date : 5 October 2022
Model of Equipment : Quest Model of Traceability : CA-12B/U2040047
Reference of level (dB(A)): 110 dB/1,000 Hz Calibrated Date : 24 March 2022
Measurement of Reading {(dB(A)) : 108.00 dB/999.42 Hz Certificate No ; (2203-0102
Equivalent Sound Pressure Level (dB(A))
Time 25-26 September 2022 26-27 Septerber 2022 27-28 September 2022
Leg 24 hrs. Lmax Leqg 24 hrs. Lmax Leq 24 brs. Lrmax
13.00-14.00 63.1 888 64.4 023 63.3 88.2
14.00-15.00 62.7 87.7 64.6 90.9 633 g§7.9
15.00-16.00 62.4 87.6 63.7 88.7 64.7 88.7
16.00-17.00 62.8 88.7 65.3 93.3 619 853
17.06-18.00 63.1 89.6 60.7 83.8 616 g4.7
18.00-19.00 61.2 87.0 61.5 884 66.5 91.1
19.00-20.00 56.9 835 58.2 B5.3 62.2 88.8
20.00-21.00 55.1 76.2 56.0 78.2 548 78.9
21.00-22.00 558 83.3 58.2 813 524 76.8
22.00-23.00 54.8 814 579 855 53.8 76.3
23.00-00.00 54.7 84.8 570 84.9 533 713
00.00-01.00 53.9 784 58.3 81.0 53.8 84.0
01.00-02.00 49.9 73.9 54.6 79.3 474 69.5
02.00-03.00 574 83.3 49.3 734 49.0 74.4
03.00-04.00 521 763 5246 748 50.6 2.5
04.00-05.00 57.8 81.3 58.8 86.0 559 79.1
05.00-06.00 64.1 89.0 66.1 Q2.7 61.1 86.5
06.00-07.00 65.0 88.9 65.2 90.4 63.7 89.0
07.00-08.00 64.8 88.1 65.9 93.3 63.1 86.0
08.00-09.00 64.4 87.0 62.3 80.7 638 87.3
09.00-10.00 63.8 B6.7 634 88.5 62.8 85.8
10.00-11.00 63.2 87.6 63.9 §7.7 63.7 8e.7
11.00-12.00 64.7 92.8 63.4 87.7 62.9 86.9
12.00-13.00 62.6 86.9 63.0 853 63.1 87.0
Average 24 hrs. 61.7 - 62.3 - 61.6 -
Maximum - 92.8 - 93.3 - 91.1
Standard” 70.0 115.0 T0.0 115.0 70.0 1150
Note:  szmanisnssumsdundonunisrid adufl 15 (e, 2540) Fos dmumnassruiziudodlasialy
Reviewed signatory Approved signatory
Reported results refer to submitted samplels} only. 3/5

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

ANALYSIS REPORT

Data Provided by Customer
o o = L R al 1 » L%
Customer Name  : wieeaannys 31Ang T,ﬂ‘san1imuaauwuqﬂa’mrmmuﬂquu IHYANAINNTIUNDATY Usgnuinsd

21130/16378
Address : fuavivan Sunetinvie dwminsng Report No. : M650019
Sampling By : Sampling Team of Mine Engineering Consultant Co.Ltd. Sampling Date  : 25-28 September 2022
Station : ﬁ'numqu (UTM 47P 575755 E, 1487476 N.) Sampling Method : Sound Level Meter
Data Provided by Laboratory
Sample Type : seeuLden Received Date  : 29 September 2022
Report Date : 5 October 2022
Model of Equipment : Quest Model of Traceability : CA-128/U2040047
Reference of level (dB{A)): 110 dB/1,000 Hz Calibrated Date : 24 March 2022
Measurement of Reading (dB(A)) : 108.00 dB/939.42 Hz Certificate No : C2203-0102
Equivalent Sound Pressure Level (dB(A))
Time 25-26 September 2022 26-27 September 2022 27-28 September 2022
Leg 24 hrs. Lmiax Leqg 24 hrs, Lmax Leq 24 hrs. Lmax
13.00-14.00 50.2 76.7 50.6 795 55.0 87.3
14.00-15.00 50.8 744 49.7 69.9 510 70.1
15.00-16.00 551 81.2 53.7 835 58.5 854
16.00-17.00 529 855 516 774 50.8 78.7
17.00-18.00 53.5 81.5 52.8 86.6 51.7 73.3
18.00-13.00 50.8 66.6 51.0 727 50.7 68.0
19.00-20.00 50.2 60.9 49.8 66.4 51.0 65.1
20.00-21.00 49.6 58.5 49.8 63.5 51.0 63.1
21.00-22.00 47.6 0.3 49.9 70.0 49.0 60.7
22.00-23.00 47.2 60.1 476 624 48.2 65.2
23.00-00.00 46.6 64.9 46.8 58.2 47.1 62.5
00.00-01.00 47.0 62.2 45.9 56.3 46.4 57.9
01.00-02.00 43.4 66.3 46.2 614 46.7 60.0
02.006-03.00 47.9 65.2 474 66.1 47.1 62.0
03.00-04.00 47.1 66.0 46.5 68.0 450 62.1
04.00-05.00 492 67.6 48.0 66.9 48.7 68.5
05.00-06.00 518 768 48.9 68.9 49.8 69.8
06.00-07.00 522 Bl.4 514 9.3 554 9./
07.00-08.00 523 76.4 54.1 78.9 54.4 78.9
08.00-09.00 52.8 76.5 57.7 8§8.9 51.3 82.6
09.00-10.00 508 76.5 50.2 /8.4 539 831
10.00-11.00 519 76.8 52.8 84.9 50.6 70.1
11.00-12.00 50.7 727 50.0 f1.2 53.0 74.4
12.00-13.00 515 76.9 53.3 70.2 525 829
Average 24 hrs, 50.9 - 51.3 - 51,9 -
Maximum - 85.5 - 88.9 - 87.3
Standard" 70.0 1150 70.0 1150 T0.0 115.0
Note: " Ussmimmaueniaumafawindnuuvion® e 15 (ma. 2590) e dvueuwspiusedndeaTomtall
Reviewed signatory Approved signatory
Reported results refer to submitted samplels) only. 4/5

Da not copy partial of this analysis report without official approval.
MEC-FM-45 Rev.04 15-07-2565
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MINE ENGINEERING CONSULTANT GO, LTD.

ANALYSIS REPORT

Data Provided by Customer

s £ I T - - 4 Vv v
Customer Name  : wigAsaennyy Snhdnd Tassmsviiowusiiugaamnssusiiaduyu iageavnssuneaiing Ussmudansi

21130/16378
Address : fuaviavians gnethnyie Samiasimngs
Sampling By : Sampling Team of Mine Engineering Consultant Co. Ltd.
Station : Uuapefiy (UTM 47P 575383 E, 1490516 N.)

Data Provided by Laboratory
Sample Type  : sedulden

Report Date : 5 October 2022

Model of Equipment : Quest

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

Report No. : M650019
Sampling Date  : 25-28 September 2022
Sampling Method : Sound Level Meter

Received Date  : 29 September 2022
Model of Traceability : CA-126/02040047

Calibrated Date : 24 March 2022
Certificate No : C2203-0102

Equivalent Sound Pressure Level (dB(A))

Time 25-26 September 2022 26-27 September 2022 27-28 September 2022
Leq 24 hrs. Lrmax Leq 24 hrs. Lrmax Leq 24 hrs, Lmax
12.00-13.00 56.2 784 58.6 83.3 53.8 755
13.00-14.00 54.0 79.7 54.4 78.3 537 79.8
14.00-15.00 55.7 80.3 55.2 79.1 54.6 80.9
15.00-16.00 55.6 78.1 56.2 8l6 564 81.2
16.00-17.00 553 6.7 54.8 77.4 56.5 795
17.00-18.00 57.8 818 58.0 84.7 57.5 784
18.00-19.00 56.1 80.8 54.6 79.8 56.2 83.7
19.00-20.00 534 74.7 55.2 78.9 553 79.9
20.00-21.00 530 719 53.2 705 53.5 76.3
21 00-22 00 4.4 73.6 54.6 75.6 536 70.8
22.00-23.00 526 62.5 528 734 54.5 79.9
23.00-00.00 5240 0.9 51.6 19 49.8 59.0
00.00-01.00 51.2 652 51.0 637 50.6 63.2
01.00-02.00 51.3 64.5 51.3 69.3 51.1 69.8
02.00-03.00 51.1 67.6 50.8 68.1 51.4 70.5
03.00-04.00 51.2 72.2 51.2 715 518 73.0
04.00-05.00 52.3 75.5 52.7 771 534 78.6
05,00-06.00 54.2 78.8 54.4 77.5 55.8 79.4
06.00-07.00 56.5 80.8 56.1 79.9 56.6 78.7
07.00-08.00 56.4 80.3 56.4 794 57.9 80.9
~ 08.00-09.00 56.8 82.1 57.2 798 56.5 76.2
09.00-10.00 55.6 793 553 74.8 56.9 83.2
10.00-11.00 8357 80.3 581 80.5 h6.9 80.4
11.00-12.00 56.0 84.8 55.3 76.6 54.9 80.5

Average 24 hrs, 54.8 - 55.1 - 55.1 -

Maximum - 84.8 - 84.7 - 83.7
Standard" 70.0 1150 T70.0 115.0 70.0 115.0

. Y 1 ar af = 3 ar W
Note:  Ussmmamenysunsdunadoauitnd aduit 15 na. 2540) Gas mumnasgussiudedagiol)

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.04 15-07-2565
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MINE ENGINEERING CONSULTANT COQ.LTD.

ANALYSIS REPORT

Data Provided by Customer
Customer Name  : wgAIRUIINGY S1dnA Tassmawmilousiiugramnssuniaiuyu Wegnamnssurieadng
Usswudins? 21130/16378

Address : Aarivans Sunethnvie Jminsy3 Report No. : M650019
Sampling By : Sampling Team of Mine Engineering Consultant Co.Ltd. Sampling Date  : 25-28 September 2022
Station : gluandndieanes (UTM 47P 577566 E, 1489916 N.)

Sampling Method : Ground Vibration Recorder
Data Provided by Laboratory

Sample Type s anuduasiiay Received Date  : 29 September 2022
Report Date : 5 October 2022
Parameter TRANSVERSE VERTICAL LONGITUDINAL
Result

Frequency ; Hz - - -
Peak Particle Velocity ; mm/sec - i =
Peak Displacement ; mm - - -

Peak Sound Pressure Level ; pa.(L) *
Standard?
Peak Particle Velocity ; mm/sec - - -
Peak Displacement ; mm - - -
Measured Instrument Brand Model

Instantel Minimate Blaster

Note: Y UsennsymmiminenassimvimuasAainion 399 dnmusussgumuanssdvidsuasa mduasitouanmainniissiu
- - ) a
Afulusrvinamgumet @y 122 souil 125 9 asiufl 29 $nay 2548

' - 2 - ] ' ' a ] >
Lifimssziinnihwiies dlasmBnauifaevinisbivadilifiemeremmnieinrvesgndi

Reviewed signatory Approved signatory

Reported results refer to submitted sample(s} only. 171
Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev.04 15-07-2565
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Data Provided by Customer

Customer Name

Address
Sampling By
Station

Ussyuasi 21130/16378

s fhwavaviany Snetinvie JwminTng
: Sampling Team of Mine Engineering Consultant Co.,Ltd. Sampling Date  : 28 September 2022
s dhfnfuudnne Sump) vedlasins

Data Provided by Laboratory

useh Tud ISudIteSo AouBaloUr T
MINE ENGINEERING CONSULTANT CO..LTD.

/A ANALYSIS
£/ X REPORT

Testing 0623

o £ =1 1y - | 1 |4
s wgnmNgY STdnd Tnsamsmileansitugaamnssuriindiuygy hegramnssunassng

Report No. : M650019

Sampling Method : Grab Sampling

Sample Type Y Received Date  : 29 September 2022
Sample Appearance : - Analytical Date -
Report Date : 5 October 2022
Parameter Unit Analytical Method " Result Standard ?
pH @ 25 c 5 Electrometric Method (4500-H* B) e 5.0-9.0
Total Suspended Solids ma/L Dried at 103-105 °C (2540 D) e =
Total Dissolved Solids me/L Dried at 180 °C (2540 C) wer -
Total Hardness mg/L as CaCQ, | EDTA Titrimetric Method (2340 C) e =
Turbidity* NTU Nephelometric Method (2130 B) He -
Sulfate me/L Turbidimetric Method (4500- SO, E) bainiad -
Total Iron Mol Digestion, Inductively Coupled Plasma _ i
Method (3030 F, 3120 B)
Digeslion, hiductively Coupled Plasima Not more
Arsenic” me/L Mfwhnd (00 F, wyn R) " - than 0.01
Cadrmium o/l Digestion, Inductively Coupled Plasma - Not rnorc;)
Method (3030 F, 3120 B) than 0.05
Lead me/L Digestion, Inductively Coupled Plasma . Not more
Method (3030 F, 3120 B) than 0.05

Note : Y Standard Methods for the Examination of Water and Wastewater. 23 ed. APHA, AWWA, WEF, 2017,
2 BN ARNENITANTAIRADLLIITIR atudl 8 (WA, 2537) aimnmm’m‘lwws'l'uﬁ'tgti’ﬁeinta%uuas%’nmqmmnﬁamné’mmviqmﬁ

@ H ' o ' - e [
N.M.2535 I.“‘iaél nqﬂuﬂuqﬂiﬁ"luﬂmﬂ"l“u'ﬂ;ﬂuﬂaﬁ&’lﬂjﬂu ﬂﬂuﬂ"lu‘i"l'tlﬁﬂﬁ)"lql.un'u'] Wl 111 eaun 16 4 fls'l’.l‘l.lf'll 24 AUAIRUG 2537

(Ussiamii 3)

3 giaiifienunseralugives Caco, hunda 100 Siadnduviodns
* semanadouileguanuauthenTs§uTes ISO/AEC 17025 venenflRntmeaey
s i Wissnsadfufaesnals

Reviewed signatory

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

ANALYSIS
REPORT

NSC-TISKTIS 17025
Testing 0623

Data Provided by Customer
Customer Name : wiepsanngy $1Und Tassmamilausiugnamnssuriinfiulu tegaamnssurasi
Ussmulingil 21130/16378

Address : uavjavans dwnevnvie Smiasieys Report No. : M650019
Sampling By : Sampling Team of Mine Engineering Consultant Co.,Ltd. Sampling Date  : 28 September 2022
Station s iAuiumsermastaulnarudlasenis Sampling Method : Grab Sampling

(UTM 47P 576496 E, 1490614 N.)
Data Provided by Laboratory
Sample Type : ‘lfﬂ Received Date : 29 September 2022
Sample Appearance : wdodla finvnowthimna Lifindy Analytical Date : 29 Septernber — 5 Qctober 2022
Report Date : 5 October 2022

Parameter Unit Analytical Method Result Standard ?
pH @ 25°C - Electrometric Method (4500-H* B) 7.5 5.09.0
Total Suspended Solids meg/L Dried at 103-105 °C (2540 D) 5.6 -
Total Dissolved Solids mg/L Dried at 180 °C (2540 Q) 415 -
Total Hardness me/L as CaC0O, | EDTA Titrimetric Method (2340 C) 247 -
Turbidity” NTU Nephelometric Method (2130 B) 6.1 -
Sulfate me/L Turbidimetric Method (4500- SO E) 157 -
Digestion, Inductively Coupled Plasma
Total tron mg/L 0.06 -
Method (3030 F, 3120 B)
. Digestion, Inductively Coupled Plasma Not more
Arsenic* me/L <0.01
Method (3030 F, 3120 B) than 0.01
. Digestion, Inductively Coupled Plasma Not more
Cadmiurn meg/L <0.002 9
Method (3030 F, 3120 B) than 0.05
Digestion, Inductively Coupled Plasma Not more
Lead me/L s v -oup <0.01
Method (3030 F, 3120 B) than 0.05

Note : ¥ Standard Methods for the Examination of Water and Wastewater. 23% ed. APHA, AWWA, WEF, 2017,
2 \JsenAPENITINTAIRS LR aUuR 8 (w.a. 2537) aanmua’nu‘lwss'swﬁ'rurﬂ”ﬁﬁam‘iuuasi'ﬂmqtumw%'iamné’auuﬁwnﬁ
w.#.2535 309 fmuminasgruaaamiluuvdaiAsiu #Ruflussdssyune W 111 aoufl 16 1 asTuil 24 quntud 2537
(UssLvi 3)
3 hililarmnseddlugives Cacos unh 100 fadndiwodns
* simanaasuiaguanyeutien1s3use ISO/IEC 17025 voripnlRntmadey

Reviewed signatory Approved signatory

Reported results refer to submitted sample(s) only. 2/5
Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev.04 15-07-2565
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MINE ENGINEERING GONSULTANT CO.,LTD.

ANALYSIS
REPORT

Testing 0623

Data Provided by Customer
L) ‘ - 1 #a i 1 »
Customer Name  : WEAIAMINIYY Indnd Iﬂiamimuaau‘smqnﬁ’mni‘mwmﬁuﬂuu tﬁ'aqna’mmwﬂaaiw
Usevudasi 21130716378

Address : fwavanads dnnainvie Swmdnseys Report No. : M650019
Sampling By : Sampling Team of Mine Engineering Consultant Co.,Ltd. Sampling Date  : 28 September 2022
Station s ufiuuinahsarmemdtvarimitlndlasints Sampting Method : Grab Sampling

(UTM 47P 578170 E, 1489911 N.)
Data Provided by Laboratory
Sample Type : 15‘1 Received Date : 29 September 2022
Sample Appearance : (asila flznoudhma Lifindu Analyticat Date : 29 September - 5 October 2022
Report Date : 5 October 2022

Parameter Unit Analytical Method Result Standard ?
pH @ 25°C - Etectrometric Methad (4500-H* B) 7.8 5090
Total Suspended Solids mg/L Dried at 103-105 °C (2540 D) <5.0 -
Total Dissolved Solids me/L Dried at 180 °C (2540 C) 514 -
Total Hardness me/L as CaCO, | EDTA Titrimetric Method (2340 O) 325 -
Turbidity* NTU Nephelometric Method (2130 B} 28 -
Sulfate mg/L Turbidimetric Method (4500- SO4% E) 249 -
Digestion, Inductively Coupted Plasma
Tolal lron ay} <0.01 -
oL Method (3030 F, 3120 B)
Digastion, Inductively Caupled Plasma Nol more
Arsenic* me/L Y LR <0.01 e
Method {3030 F, 3120 B) than 0.01
i Digestion, Inductively Coupled Plasma Not more
Cadmium mg/L <0.002 3
Method (3030 F, 3120 B) than 0.05
Digestion, Inductively Coupted Ptasma Not more
Lead me/L <0.01
Method (3030 F, 3120 B) than 0.05

Note . ' Standard Methods for the Exarmination of Walesr i) Waslewaler. 237 ed. APHA, AWWA, WEF, 2017,
2 PssmAanznssumIAawndeuurend atul 8 (w.a. 2537) sonammlunsselydhduaiuuasnmaunwiuwndenwid
n.a.2535 303 Amusnasgugaaindluudsidodu fARuflusisfsaminn gy 111 aaudl 16 9 aedud 24 UAINUG 2537
(Wsuandl 3)
? shitfiarmunsz#luguees Cacos iunin 100 fiaaniismadns
* SWAINAAM lﬂngjunnﬂm HAHMTITA ISOARC 17025 mﬂmlﬁfﬁm‘mﬂﬁmj

Reviewed signatory Approved signatory

Reported results refer to submitted sample(s) only. 3/5
Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev.04 15-07-2565
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MINE ENGINEERING CONSULTANT GO..LTD.

ANALYSIS
REPORT

Testing 0623

Data Provided by Customer
o 4 i - - -] 1] -
Customer Name LI']EJﬁ\'iFIﬂﬂf}Q!'U 'ﬂ"ll]"lﬁ'ﬂﬂ Tﬂ‘sqn’limﬁmuwuqmmwnsmwwuﬂu lﬁﬂq%ﬂ"mﬂ'ﬁilﬂﬂa'i’lﬁ
UssyuTns?i 21130716378

Address : ruayjauan Sunethnvie Jmiasyi Report No. : M650019

Sampling By : Sampting Team of Mine Engineering Consultant Co.,Ltd. Sampling Date  : 28 September 2022
Station - Youmadachteanas (UTM 47P 577664 E, 1489836 N} Sarnpling Method : Grab Sampling

Data Provided by Laboratory

Sample Type 21h Received Date : 29 September 2022

Sample Appearance : 1a finznay Taigindu Analytical Date : 29 September ~ 5 October 2022

Report Date : 5 October 2022

Standard ?
Parameter Unit Analytical Method ¥ Result Appropriate | Maximum
Criteria Criteria
pH @ 25 ¢ = Electrometric Method (4500-H* B} 7.5 7085 6.5-9.2
Total Suspended Solids me/L Dried at 103-105 °C (2540 D) <5.0 - -
Not more
Total Dissolved Solids me/L Dried at 180 °C (2540 O 444 1,200
than 600
. Not more
Total Hardness me/L as CaCQO; | EDTA Titrimetric Method (2340 C) 388 500
than 300
Turbidity* NTU Nephelometric Method (2130 B) <1.0 5 20
Not more
Sulfate meg/L Turbidimetric Method (4500- SO, E) 93.9 than 200 250
Digestion, Inductively Coupled Plasma Not more
L 0.03 1.0
Total Iron me/ Method (3030 F, 3120 B) than 0.5
) Digestion, Inductively Coupled Plasma Not
* L <0.01 0.05
Arsenic M/ Method (3030 F, 3120 B) Detected
. Digestion, Inductively Coupled Plasma Not
<0.002 0.01
Cadmium Myt Method (3030 F, 3120 B) Detected
Digestion, Inductively Coupled Plasma Not
0.01 0.05
Lead me/L Method (3030 F, 3120 B) < Detected

Note : ! Standard Methods for the Examination of Water and Wastewater. 23" ed. APHA, AWWA, WEF, 2017.
2 gspremnsenriming s sy inazindon Fos dmusmdninuiazumsnihumadnnidmiuvmstieatuduatauguuss
mstastludesdandomiuiiy na. 2551 Afnilusvioenaun @ 125 aoufien 85 3 aviuil 21 nqeatay 2551
* 'ru'.lrr|'rnauuuﬁuﬁuml'uuu'&'|mrr:'}"uwa ISOAEC 170 BT Lavivieey

Reviewed signatory Approved signatory

Reported results refer to submitted sample(s) only. 4/5
Do not copy partial of this analysis report without official approval.
MEC-FiM-45 Rev.04 15-07-2565
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MINE ENGINEERING CONSULTANT CO.LTD.

ANALYSIS
REPORT

NSC-TISI-TIS 17025
Testing 0623

Data Provided by Customer
] 4 -] i - oy Ay d 1 »w
Customer Name  : U EAIALNYY AR Iﬁ‘samsmumuwuqmawnswwﬁvm\JIu INagAAVNTIUADATI
Ussnwdnei 21130716378

Address : duaiavadn dnetnvie Swminsyd Report No. : M650019

Sampling By : Sampling Team of Mine Engineering Consultant Co.,Ltd. Sampling Date  : 13 March 2022

Station - Uauimathunenu (UTM 47P 575851 E, 1487295 N.) Sampling Method : Grab Sampling

Data Provided by Laboratory

Sample Type S Received Date : 29 September 2022

Sample Appearance : la fmeneufvena lLiflndu Analytical Date : 29 September — 5 October 2022

Report Date : 5 October 2022

Standard ?
Parameter Unit Anatytical Method * Result Appropriate | Maximum
Criteria Criteria
pH @ 25°C - Electrometric Method (4500-H* B) 6.8 7.0-8.5 6.5-9.2
Total Suspended Solids me/L Dried at 103-105 °C (2540 D) <5.0 - -
Not more
Total Dissolved Solid Dried at 180 °C (2540 C 170 1,200
ids mg/L ried a C {2540 Q) than 600
Not more
Total Hardness me/L as CaCO; | EDTA Titrimetric Method (2340 C) 53 500
than 300
Turbidity” NTU Nephelometric Method (2130 B) 11 5 20
Not more
Sulfate* Turbidimetric Method (4500- SO E 10.7 250
ulfate mg/L urbidimetric ( 4 E) than 200
Ligestion, inductively Coupled Plasma Not more
lotal Iro mg/L 0.57 1.0
ron 4 Method (3030 T, 3120 N) than 0.h
. Digesticn, Inductively Coupled Plasma Not
Arsenic* m <0.01 0.05
gL Method (3030 F, 3120 8) Detected
DigesLion, Inductively Coupled Plasma Not
Cadmi <0.002 0.01
admim my/L Method (3030 F, 3120 B) Detected
Digestion, Inductively ¢ oupled Plasma Not
l.ead me/L > i <0.01 0.05
< ¢ Method (3030 F, 3120 6) Detected

N;te ;P standard Methods for the Examination of Watcr and Wastewater. 23" ed. APHA, AWWA, WEF, 2017.
2 YsrmansenminenTssmauazdwandsy (Joa dmuandninasiuazinasnstuniednmsdmiumatesiuiusissuguuas
mtpailudosduandouduiiv we. 2551 AniluswAsamyunn wu 125 Aewfiay 85 1 arfufl 21 nqumar 2551
* memmeaeuiloguentautiemsuses (SONEC 17025

Approved signatory

Reviewed signatory

Reported results refer to submitted sample(s) only. 5/5
Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev.04 15-07-2565
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Data Provided by Customer

Customer Name

Address
Sampling By
Station

21130/16378

: uavauan sunstnvie Swmasngs
: Sampling Team of Mine Engineering Consultant Co.,Ltd.
: ey

Data Provided by Laboratory

usdh Tud IBUBITaSO AoUBAIOUNT TG
MINE ENGINEERING CONSULTANT CO..LTD.

ANALYSIS REPORT

e £ - Ty - - =i ' v O |
- wwAsnennes S1urdnd Tassnsmifowstugaamnssuiinfuyu Wiogeavnssunaaine Ussmulingi

Report No. : M650019
Sampling Date  : 25 September 2022

Sampling Method : Personal Pump

Sample Type : 9 Received Date  : 29 September 2022
Analytical Date  : 29 September-5 October 2022 Report Date : 5 October 2022
. Result Standard
Parameter Station Analytical Method 3 3
{mg/m°) {mg/m?)
Respirable Dust wminmuGiRmmiumiies NIOSH 0600, Gravimetric Method 0.635 5

Note:  Ummmaiafmsuavdueeasen d3oe fodimrmadimumowmmaiisusme Ussnia a.3uil 3 3iveu 2560 Turmiesmgun idui 135
AL 198 9 v 34

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.0d 15-07-2565
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MINE ENGINEERING CONSULTANT CO..LTD.

ANALYSIS REPORT

Data Provided by Customer
Customer Name  : apsranqsys S1hdnd Tassmsulisauifugramnssusiliaiuy Wegeamnisuroad
L7 4
Ussnulnsi 21130/16378

Address : uavianans dunalinve Smdasvgd Report No. : M650019
Sampling By : Sampling Team of Mine Engineering Consultant Co.Ltd. Sampling Date  : 25 September 2022
Station : Ay Sampling Method : Noise Dosimeter
Data Provided by Laboratory
Sample Type  : sediuides Received Date  : 29 September 2022
Report Date : 5 October 2022
Result
Sampling Location Sampling Date Sampling Time
% Dose (%) | TWA (dB(A)
winAUFUR Ui 25/09/2022 09.00-17.00 283 79.1
uwmsgu O 100" | 852

AT Y American Conference of the Government Industrial Hygienists ; ACGIH (2006}

2 s o - i T . T
asgumNUssAnsUA RN UATANASBILTITIY (583 nnTgussdudsfivanlianduliiuniensenssosnamavhiluusasu
. A . - w~ » &
WY 135 nouRliAy 19 4 (26 UNTTAL 2561) WAENQATINTRLTII FaY Anmmasgutunisuims ams wasdidunsdanuaoasie
LY =4 '
a1iheunle uaranmumanilunishnuimduanudou wenadts wandos wa. 2559 (17 aaau 2559)

Reviewed signatory Approved signatory

Reported resuits refer to submitted sample(s) only. 11
Do not copy partial of this analysis report without official approval,
MEC-FM-45 Rev.04 15-07-2565
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TISCH )

Environmental

RECALIBRATION
DUE DATE:

February 11, 2023

%;.é E/g% :

Calibration Certification Information
Cal. Date: February 11, 2022 Rootsmeter S/N: 438320 Ta: 294 °K
Operator: Jim Tisch Pa: 742.7 mm Hg
Calibration Model #:  TE-5025A Calibrator S/N: 2262
Vol. Init Vol. Final AVol. ATime AP AH
Run (m3) (m3) (m3) (min) {(mm Hg) (in H20)
1 2 ! 2 1 1.4120 3.2 2.00
2 3 4 5 1.0030 6.4 4.00
3 5 6 1 0.8970 8.0 5.00
4 7 8 1 0.8540 8.9 5.50
5 9 10 1 0.7070 12.8 8.00
Data Tabulation
Pa Tstd
s Pl B (Tarea)
Vstd Qstd \/ st a Qa AH( Ta/Pa
(m3) (x-axis) (y-axis) Va (x-axis) (y-axis)
0.9863 0.6985 1.4075 0.9957 0.7052 0.8898
0.9820 0.9791 1.9905 0.9914 0.9884 1.2583
0.9799 1.0924 2.2255 0.9892 1.1028 1.4069
0.9787 1.1460 2.3341 0.9880 1.1569 1.4755
0.9735 1.3769 2.8150 0.9828 1.3901 1.7796
m= 2.07390 = 1.29864
QSTD b= -0.04082 QA b= -0.02581
r= 1.00000 r= 1.00000
Calculations
Vstd=|AVol((Pa-AP)/Pstd)(Tstd/Ta) Va=|AVal({Pa-AP)/Pa)
Qstd=|Vstd/ATime Qa=|Va/ATime
For subsequent flow rate calculations:
n Pa Tstd = ¥
Qstd= 1/m ((\/AH(—Pstd )(—Ta ))b) Qa= 1/m ((W/an( Ta/Pa)) b)
Standard Conditions
Tstd: 298.15 ¢ RECALIBRATION
Pstd: 760 mm Hg
Key US EPA recommends annual recalibration per 1998
AH: calibrator manometer reading (in H20) 40 Code of Federal Regulations Part 50 to 51,
AP: rootsmeter manometer reading (mm Hg) Appendix B to Part 50, Reference Method for the
Ta: actual absolute temperature (°K) Determination of Suspended Particulate Matter in
Paf actual barometric pressure (mm Hg) the Atmosphere, 9.2.17, page 30
b: intercept
m: slope

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

www.tisch-env.com
TOLL FREE: (877)263-7610
FAX: (513)467-9009
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) METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

‘\\-'\"_1"!'5;,’
-'e‘:\ \"-.._J/ /;}"
osen 00 00 i‘— et
Certificate of Calibration
Certificate Number : SPR22040301-1 Page : 1 of 3

Customer

Equipment Name Sound Level Meter

Manufacturer ACO

Model 6236

Serial Number 222183

ID. Number SLM-29

Environmental Conditions

Ambient Temperature 23°CT 3°C Received Date 26 Apr 2022
Relative Humidity 50% T 15 % Calibration Date 28 Apr 2022
Location of Calibration In-Lab Recommend Due Date 28 Apr 2023
Calibration Procedure SP-CPE-04-01 Date of Issue 29 Apr 2022

Method of Calibration

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

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

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

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

Calibrated by

Authorized Signatory

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

Calibration Report

w1y
7,

Y ACCREDITED

QAT 1T
Brely fy LALIBAATION AND
COMENSIONAL MEASUR

IREMENY
ACT = 2050

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

Traceability

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

TISTR - Thailand Institute of Scientific and Technological Research

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

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

& ACCREDITED

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

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

This Certificate is not certified for any commercial transaction.

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

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

- End of Certificate -

SP-FM-04-15 REV.0
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Acoustic Laboratory
Thailand

Certificate of Calibration

Order No: 2203040

Certificate No.: C2203-0102

Customer:

Date of Calibration: 2022-03-24
Date of issue: 2022-03-25
Instrument Calibrated: Sound Calibrator
Manufacturer: Quest

‘I'ype: CA-12B

Serial no: V2040047

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

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

Preconditioning:

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

Instruments and Program:

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

Equipment standards used:
- Sound measuring equipment calibration unit 483B S/N31083
- Digital multimeter Keysight S/N HP34401A
- Ultra-low distortion function generator Stanford SRS DS360 S/N123625
- Acoustic sound calibrator class 0 Nori253 S/N32941
- Reference microphone condenser G.R.A.S. 40AU-1 S/N309231
-  System software Norl504A

Traceability
The measured values are traceable to following the ISO/IEC 17025 laboratories:

Sound Pressure Level: NCL, Norway
Reference microphone: NCL, Norway
Voltage: TPA, Thailand

Frequency: TPA, Thailand

Puge 1 of 2

Rugistration number 0105564086235
6/54 Poemasin Sof 42, Sal Mai, 10220 Bangkok Thailand
Tel {(+66} 02 1253027 Fax (+66} 02 1253027 Email: into@altbhk com
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Acaustic Labaratory
Thailand

Certificate No.: C2203-0102

Environmental conditions: Pressure: Temperature: Relative humidity:
Reference conditions: 101.43 kPa 23.0°C 50 %RH
Measurement conditions: 100.67£ 0.01 kPPa 214=x1.1°C 58.9+2.2 %RH
1. Sound pressure level
Specified sound | Measured sound | Deviated value Uncertainty Tolerance limit
pressure level pressure level (dB) (dB) IEC60942:2003
(dB) (dB) Class 2 (dB)
Reference microphone 40AU S/N 309231
110.00 | 108.0 | 2.0 | + 0.1 [ +0.75
2. Frequency
Specified Measured Deviated value Uncertainty Tolerance limit
Frequency Frequency (%) (Hz) IEC60942:2003
(Hz) (Hz) Class 2 (%)
Reference microphone 40AU S/N 309231
1000.00at 110dB | 999.42 | 0.06 | +0.1 | +2.0
3. Total distortion
Specified sound . Tolerance limit
pressure level Measureg /I;istortlon Unc:‘;t :;inty IEC60942:2003
(dB) ° ° Class 2 (%)
Reference microphone 40AU S/N 309231
110.0 [ 0.80 [ £0.3 | = 4.0

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

Calibrated B

1 2022-03-24
: 2022-03-25

Date of calibration
Date of issue
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PerkinEimer’
For the Better

Avio200
Preventive Maintenance Report

Instrument Serial No.: 079518071903

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

Company Name:

Address
(Instrument Location):

Serial Number: 079518071903 PM Number: 20f2
Ct_lstomgr Name Telephone Number:
(if applicable):
Service Engineer Service Order WO0-01919017
Name: Number:
Date PM Performed: 31-Oct-2022 Next PM Due Date: 30-Apr-2023
(DD-MMM-YYYY) (DD-MMM-YYYY)
Standard Labor Hours to Complete PM : 4 hours
Part Number Release Publication Date , )
09370140 Rev.5 B January 2018 R — 3
! 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
Avio200 079518071903 Syngistix V 3.0.0.3081
Parts Lists
Parts Included with the PM
I?art Nt.lmber Description Quantity
(if applicable)
09995098 Air Filter-Spectrometer Not Applicable
N077520 Air Filter-RF Generator Not Applicable
09992731 Axial Window Not Applicable
B0810377 Radial Window Not Applicable
N0770438 O-ring kit, injector support adapter Not Applicable
N0780437 O-ring kit, torch Not Applicable

Additional Reagents and Standards Required for PM

R Nl.meer Description Quantity Batch/Lot # | Expiration Date:
(if applicable) (MM/YY)
Multi-Element Standard
N0691579 (N069-1579 diluted 10X) 1 58-146CRX1 30-Oct-2023
Instrument Calibration-4
N9300221 (N9300221 diluted 100X) 1 58-169CRY1 30-Nov-2023
ICP-OES/Avio200 Preventive Maintenance (PM) Page 2 of 6




Procedure Checklist

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

1. General:

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

2. Mechanical:

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

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

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

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

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

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

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

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

¥ Drain air compressor surge tank.

¥] Clean exterior of instrument.

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




3. Electrical:

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

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

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

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

4. Optical:

¥] Check the neon lamp for proper operation.

¥ Ensure that neon initialization passes at power up.

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

Neon Lamp Replaced: [lYes ¥INo

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

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

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

¥1 Check the shutter home sensor position.

¥1 Check prism/electronics temperature sensor readback values from the DCM. It is normal for
these readings to be shown in red. A typical prism temperature is approximately 29.5 degree C.
A typical electronics temperature is approximately 35 degree C.

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

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

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

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

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

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

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




5.2 Precision:

¥ Test for reproducibility of a set of measurement.

Parameter Specification Test Result Pass/Fail
Zn 213.856 %RSD <1 % 0.73 Passed
Mg 280.856 %RSD <1 % 0.29 Passed
Mg 285.207 %RSD <1 % 0.36 Passed
Ba 455.403 %RSD <1 % 0.37 Passed
5.4 Mn BEC:

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

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

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

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

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




Additional Comments

Additional Comments Regarding the PM

Review

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

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

Review of Preventive Maintenance:

Authorized PerkinElmasPanrasantativa. Date:
31-Oct-2022
(DD-MMM-YYYY)

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

ICP-OES/Avio200 Preventive Maintenance (PM) Page 6 of 6
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fa PerkinElmer TruQ 9001

Atomic Spectroscopy Standard CERTIFIED

Certificate of Analysis

PerkinElmer Number: N0G91579

Description: Multi-Element Standard
Matrix: 2% HNOa
Lot Number: 58-146CRX1 Certification Date: APR ~ — 20722

Expiration Date: (JC'T 30 2023

* |Instrumental Analysis using ICP Spectrometer:

Analyte Labeled Measured SRM Analyte Labeled Measured SRM
As 500 pg/mL 483 pg/mL 3103a" Ni 10.0 pg/mL 9.89 pgfmL 3136*
K 50.0 pgrmL. 50.0 pg/mL I41a* Sr 10.0 pg/mL 10.0 pgfmL 3153a*
La 100 pgfmL 9.81 pg/mL 312va” Zn 10.0 pgimL 9.99 pgfmi J168a"
Li 10.0 pofmL 9.96 pg/mL 3128a* Ba 1.00 ygymL 0996 po/ml 3104a*
Mn 10.0 pg/imL  10.% pgfmbl 3132* Mg 1.00 pg/mL  0.992 pgfmb 3t31a*
' - indicates NIST SRM f - indicates CRM (when NIST SRM is not available)

Reference Multi: Lot# 57-138CR, 3-250MJ, 57-024CR, £7-20B8CR

Refer to side 2 for details of cerification.

Balances are calibrated with weight sels 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 laboralory
conditions. This value is the sum of cumulative errors associated with the analytical determinations, pipetting, and diluting to final
volume. For these solutions we use high purity acids, ASTM Type | water (18 megohm double deionized), and leached, triple-rins
ed bottles. All glassware used is class A.

' ) Certifying Officer:

PerkinElmer’

T
%

PerkinElmer, Inc.

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

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

Certificate of Analysis

PerkinEimer Number: N9300221

Description: Instrument Calibration Standard 4
Matrix: 5% HNOa

Lot Number: 58-169CRY1

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

* Instrumental Analysis using ICP Spectrometer:

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

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

Refer to side 2 for details of certification.

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

) Certifying Officer:
PerkinElmer, Inc.

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

PerkinElmer’

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


USER
Rectangle


| B

PerkinEimer’
For the Better

Avio200
Preventive Maintenance Report

Company Name:

Instrument Location:

Instrument Serial No.: 079518071903

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

Company Name:

Address
(Instrument Location):

Serial Number: 079518071903 PM Number: 10f2
Ct_lstomgr Name Telephone Number:
(if applicable):
Service Engineer Service Order WO-01675332
Name: Number:
Date PM Performed: 3-May-2022 Next PM Due Date: 3-Nov-2022
(DD-MMM-YYYY) (DD-MMM-YYYY)
Standard Labor Hours to Complete PM : 4 hours
Part Number Release Publication Date , )
09370140 Rev.5 B January 2018 .-
Y PerkinElme
Scope

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

The customer should save their method before the PM begins.

General Instructions:

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

Copyright Information

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

Trademarks

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

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

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

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

Component / Specific Model Serial # Configuration Notes
Avio200 079518071903 Syngistix V 3.0.0.3081
Parts Lists
Parts Included with the PM
I?art Nt.lmber Description Quantity
(if applicable)
09995098 Air Filter-Spectrometer 2
N077520 Air Filter-RF Generator 1
09992731 Axial Window 1
B0810377 Radial Window 1
N0770438 O-ring kit, injector support adapter 2
N0780437 O-ring kit, torch 2

Additional Reagents and Standards Required for PM

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

ICP-OES/Avio200 Preventive Maintenance (PM)

Page 2 of 6




Procedure Checklist

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

1. General:

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

2. Mechanical:

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

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

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

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

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

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

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

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

¥ Drain air compressor surge tank.

¥] Clean exterior of instrument.

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




3. Electrical:

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

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

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

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

4. Optical:

¥] Check the neon lamp for proper operation.

¥1 Ensure that neon initialization passes at power up.

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

Neon Lamp Replaced: [lYes ¥INo

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

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

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

¥1 Check the shutter home sensor position.

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

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

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

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

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

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

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

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




5.2 Precision:

¥ Test for reproducibility of a set of measurement.

Parameter Specification Test Result Pass/Fail
Zn 213.856 %RSD <1 % 0.64 Passed
Mg 280.856 %RSD <1 % 0.73 Passed
Mg 285.207 %RSD <1 % 0.54 Passed
Ba 455.403 %RSD <1 % 0.51 Passed
5.4 Mn BEC:

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

Mn Background Equivalent Concentration:

Method “MnBEC” For Samples “IB (2%HNO3)” and “IS (N069-1579/10)”, record intensities.

Calculated BEC: BEC = (IB * Conc of Std) / (IS - IB). Where Conc of Std = 1,000 PPB

Element Mode Conc. 1B IS
Mn 257.610 Radial 1,000 ppb 7230.7 716330.9
Mn 257.610 Axial 1,000 ppb 14178.5 1804266.7
Mn 257.610 IB*Conc. IS-1B BEC Spec Pass/Fail
Radial 7230700 709100.2 10.19 <30 PPB Passed
Axial 14178500 1790088.2 7.92 <30 PPB Passed
6. Review:

¥ Review with the customer PM work performed.

V] Discuss recommended customer supplied materials to have on hand.
V1 Attach PM sticker.

ICP-OES/Avio200 Preventive Maintenance (PM)

Page 5 of 6




Additional Comments

Additional Comments Regarding the PM

Review

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

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

Review of Preventive Maintenance:

Authorized PerkinElmer R« o Date:
3-May-2022
(DD-MMM-YYYY)

Authorized Customer Repi Date:
3-May-2022
(DD-MMM-YYYY)

ICP-OES/Avio200 Preventive Maintenance (PM) Page 6 of 6
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PerkinElmer TruQ 9001

Atomic Spectroscopy Standard e

Certificate of Analysis

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

Lot Number: 57-024CRX1

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

* Instrumental Analysis using ICP Spectrometer:

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

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

Refer to side 2 for details of certification.

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

ed bottles. All glassware used is class A.

Certifying Officer:

, PerkinElmer, inc.
[ T S S e e ]

PerkinElmer’

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

DN S" o TR 2 WAL S N B o R 3 @ =

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

Atomic Spectroscopy Standard

Certificate of Analysis

PerkinElmer Number:  N9300221
Description: Instrument Calibration Standard 4

Matrix: 5% HNO,
Certification Date: FEB — ~ 2021

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

* Instrumental Analysis using OPTIMA 7300 DV ICP Spectrometer:

Analyte Labeled Measured SRM Analyte Labeled Measured

As 100 pg/mL 100 pg/mL 3103a" Pb 50.0 pg/mL 501 pg/mL

T 100pg/mL  101pg/mL 3158 Se  500ug/mL  49.9 pg/mk

Cd 50.0 pg/mL  50.0 pg/mL 3108*

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

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

Refer to side 2 for details of certification.

le 1o NIST,
Balances sets tra acesd :
are calibrated with weight 4ards are stable and accurate 10 0. 5% of certified

We guarantee that our PerkinElme sta
r Pure Atomic Spectroscopy
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% Certificate of Calibration
/ }@\\
NSC-TISI-TIS 17425
Colilrgtinm MY
Equipment: SPECTROPHOTOMETER Certificate No.: C06220365
Model: 723C Issued Date: 02 August 2022
Serial No. {or ID.): 2C41301043 (MEC-LAB11) Job No.: KSPR22098413
Manufacturer: KWF Page; 1 0of 2
Condition: In Condition
Customer:
Environment Condition: Temperature 231 °C i 04 °C
Humidity 589 %RH t 50 %RH
Calibration Place;
Calibration By: Miss. Kaewkan Suradech
Calibration Date: 02 August 2022
The Method used: In house method, CAL-WI-24, base on ASTM E 275-08 and ASTM E 387-04
Traceabllity: This certificate is traceable to the CRM maintained by National Institute of Standards and

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

Person in charge Authorized signatory

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

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

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

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


USER
Rectangle

USER
Rectangle

USER
Rectangle


&% DKSH

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

2537 AUMANEIN LRI CoarIt Teia N AHTIAY 10260

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

Delivering Growth - in Asia and Beyond.

CALFM-C06-13: 20 Jul 2022



CALIBRATION LABORATORY CO.,LTD. .

2/10-11,14,55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230 ilam AHSI Natigaz) Accreitation Bosed
o ——~." ACCREDITED

Tel. 02-578-0353-4 Fax: 02-578-2672  www.caHaboralorycom E-mailsale@cablaboratory.com %" 7 e
c l_c Gt CALIBRATION AND
DIMENSIOMAL MEASURENEMT

Accredited ACDM-2014
IS0/1IEC L7026

CERTIFICATE OF CALIBRATION

FOR

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

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

Calibrated By :

Approved By :

01 August 2022

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

International System of Units ( SI)

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

@rlecalibration
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B CALIBRATION LABORATORY CO.LTD. v ailan

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

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

CLC it

Accredited
ISO/IEC 17026

REPORT OF CALIBRATION

FOR

NOMENCLATURE : DIGITAL THERMOHYGRO METER
MANUFACTURER : PRO'S KIT

MODEL /TYPE : NT-311

SERIAL NO. : 100801173[MEC-LAB0S]

DATE OF CALIBRATION : 29 July 2022

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

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

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

REFERENCE STANDARD USED :

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

TRACEABILITY :

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

Certificate No. 19944, Due Date 26 January 2023,

UNCERTAINTY :

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

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

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

@clccalibration




CALIBRATION LABORATORY C0.,LTD.

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

ANS! Malional Actreditaivon Board

ACCREDITETD

— CTEIEET N
CALIBAATION AND

c I—c DIMEMSIONAL MEASUREMENT
Accredited ACDM-2814
1820 /TEC 17020
CONDITION OF CALIBRATION ITEM : GOOD
MEASUREMENT RESULTS : { X) without adjustment { ) adjustment
The table in the following gives the calibration results and associated measurement uncertainties of the
measuring digital thermohygro meter.
CALIBRATION DATA
1. CORRECTION OF TEMPERATURE
Test point Actual Temperature DUC Reading Correction Uncertainty
(°C) (°C) (°c) (°C) t(°c)
25.0 25.02 25.2 -0.18 0.27
2. CORRECTION OF HUMIDITY
STD Temperature STD Reading DUC Reading Correction Uncertainty
(°c) (%RH) ( %RH ) (%RH) + (%RH)
25 50.0 46 +4.0 0.8
Note. The Scope of Accredited ANAB Cettificate No. ACDM-2814 Version 008 Page 49 of 54
This report is valid for the above stated instrument/s only.
### End of Certificate ###
Certificate No. Q22075646
page3 of 3

F3-011-04/01-12

-
@clccalibration



CALIBRATION LABORATORY CO,LTD. 2. e

2{10-11,14, 55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladpbrao, Bangkok 10230 ilmﬁ“f i{s:: Nﬂfﬁ:l’tcll_c)_o‘iil_m:m :ul,;

-
e

Tel. 02-578-0353-4 Fax: 02-578-2672  www.caHaboratory.com  E-mail:salefgcal-laboratory.com /.,',:fl:\j‘\‘-\" Popprr e
c Lc _ il DIMENSICJI:&\BSE;;?IEEMEN‘I

Accredited
ISO/ABRC 17025

CERTIFICATE OF CALIBRATION

FOR

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

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

JOB CONTROL NO. i 220804077943

CUSTOMER

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

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

Calibrated By :

Approved By :

Authorized Signatory
10 August 2022

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

the International System of Units ( SI)

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

@clecalibration
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CALIBRATION LABORATORY CO.,LTD.

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

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

CALIERATICH AHC
DIMEHSIONAL MEASUREMENT

ACDM-2B14

CLC

Accredited
IBO/IEC 17020

Supplement to Calibration Certificate No. Q22077943

REPORT OF CALIBRATION
FOR _
NOMENCLATURE :  pHMETER 23 SEp 2022
MANUFACTURER :  EUTECH INSTRUMENTS
MODEL / TYPE :  PH700
SERIAL NO. :  983068/93X218814/93X052911
LOCATION SITE :  LABORATORY

DATE OF CALIBRATION : 04 August 2022

ENVIRONMENT CONDITIONS :

Temperature : 23°C to 24°C Relative Humidity : 45% to 48%

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

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

which maintained by the Calibration Laboratory Co., Ltd.

REFERENCE STANDARD USED :

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

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

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

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

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

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

@cleealibration



CALIBRATION LABORATORY Co.,LTD. aakee

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

ACCREDITED

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

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

TSO/IEC 17025

Supplement to Calibration Certificate No. Q22077943

TRACEABILITY :

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

Certificate No. Q21111638, Due Date 23 November 2022,

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

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

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

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

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

UNCERTAINTY :

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

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

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



CALIBRATION LABORATORY CO.LTD. . ,ap

o N L e s
CALIBRATION AND

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

I
CLC Falitubed DIMENSIONAL MEASUREMENT

ACDM-2814

Accredited
ISO/IEC L7026

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

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

of pH meter.
CALIBRATION DATA
2 3 SEP 2022
1. pHMETER RESULT @ 25°C
Standard pH pH Meter pH Meter Uncertainty of
Correction
Buffer Solution Reading Reading pH Measurement k Factor
(pH) (pH) (mV) {pH) (& pH)
1.680 1.7¢ 289 -0.020 0.010 2,00
4.000 4.01 148.3 -0.010 0.010 2,00
6.996 6.99 -27.1 +0.006 0.013 2,00
10.007 10.01 -197.2 -0.003 0.013 2,00

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

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

Note. Probe & 4 mm
Materials : Metal Sheath.

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

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

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

### End of Certificate ###

Certificate No. Q22077943A1
F3-012-04/01-12 page4 of 4
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CALIBRATION LABORATORY C0.LTD. 2. 400

=

i

2110-11,14.55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrac, Bangkok 10230 & N ANS) A e editsn Easr
. ‘.//-'—v\‘q': ACCREDITED
Tel. 02-578-0353-4 Fax: 02-578-2672  www.cakaboralory.com  E-mail:sale@cal-laboralory. com DS (EE e — —

7] LGk
”1”1 "b'“ CALIBRATION AHD

c l_c DIMEHSKIMNAL MEASUREMENT
ACDM-2414

Accredited
IS0/IEC 17025

CERTIFICATE OF CALIBRATION

FOR

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

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

JOB CONTROL NO. : 220718072053

CUSTOMER

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

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

Calibrated By :

Approved By :

06 August 2022

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

the International System of Units ( S1)
Certificate No, Q22072053
F3-011-04/01-12 page L of 4
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CALIBRATION LABORATORY CO,LTD. .. Aﬁm

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

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

CALIBFRATION MD
DIMENSHMAL MEASUREMENT

ACOM-2814

REPORT OF CALIBRATION

FOR

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

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

DATE OF CALIBRATION 3 03 August 2022

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

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

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

REFERENCE STANDARD USED :

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

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

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

UNCERTAINTY :

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

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

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

@clecalibration



CALIBRATION LABORATORY CO.LTD. . ¥
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CLC

Accredited
IBO/IEALC 17025

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

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

1. Error of indications [ Before Adjustment ]

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

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

3. Repeatability of indications

Nominal Test Value (g)

Standard Deviation of Reading (g)

200.0000

0.00005

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

page3 of 4
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CALIBRATION LABORATORY CO.,LTD. &

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

ACCREDITED

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

210-11,14,55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230 X
) ' e o ACCIHLDITED
Tel. 02-578-0353-4 Fax: 02-578-2672  www.cal-laboralory.com  E-mail:sale@cal-laboratory.com % ,,/}:\\ L T ST -

el A CALIBRATION AND
c I.c DIMENSIONAL MEASUREMENT
Accredited ACDM-2814
1SO/EC 17026

ANS! Natizhel Accreditstion Board

.

CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE : ELECTRONIC BALANCE
MANUFACTURER : SARTORIUS

MODEL / TYPE : AZ214

SERIAL NO, : 28092281|MEC-LABO1]
CLID. NO. : 362101621

JOB CONTROL NO. $ 220718072052

CUSTOMER :

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

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

Calibrated By :

Approved By :

Authorized Signatory
06 August 2022

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

the International System of Unlts ( 81)

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

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

CLC i

Accredited
ISO/1IEC 17025

REPORT OF CALIBRATION

FOR

NOMENCLATURE : ELECTRONIC BALANCE
MANUFACTURER : SARTORIUS

MODEL / TYPE : AZ214

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

DATE OF CALIBRATION ; 03 August 2022

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

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

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

REFERENCE STANDARD TISFED :

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

TRACEABILITY :

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

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

UNCERTAINTY :

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

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

Certificate No, Q22072052

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

- :llac' MR A ANE! Bationst Acesediiation Board

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

| IS0IES iS=s ]

CLC

Acceredited
IS0 /IBC 17020

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

CALIBRATION DATA

1. Error of indications [ Before Adjustment |

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

2. Error of indications [ After Adjustment ]

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

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

3. Repeatability of indications

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

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

ACCREDITED

Tel. 02-578-0353-4 Fax; 02-578-2672  www.cal-laboratory.com  E-mail:sale@caHaboratory.com - : i
CI_C ML DlMEN%éLTLA:gSmEMENr
Accredited ACDM-2814
ISO/IEC 17025
CALIBRATION DATA
4. Effect of eccentric application of a load on the indication
3 1 4 (3 . :J ; 4\
[]
2 5 2 5
Display Value ( g) Maximum Pifference of
Nominal Test Value ( g)
Position 1 | Position 2 | Position 3 | Position 4 | Position 5 Center Value (g)
50.0000 50.0000 49.9999 50.0000 50.0002 49.9999 0.0002
Note. The Scope of Accredited ANAB Certificate No, ACDM-2814 Version 008 Page 41 of 54
This report is valid for the above stated instrument/s only.
### End of Certificate ###
Certificate No, Q22072052
F3-011-04/01-12 page 4 of 4
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//"_""-,1:3 ACCREDITED
1”4"}:,,::\ o : o IERATION AKD
Certificate of Calibration

Certificate Number 1 SPR22010174-3 Page : 1 of 3

Customer

Equipment Name . Noise Dosimeter

Manufacturer © Quest Technologies

Model . Q-200

Serial Number . QB3060024

ID. Number ON/A

Environmental Conditions

Ambient Temperature T e i il & Received Date ¢ 13 Jan 2022
Relative Humidity : 50% T15% Calibration Date 13 Jan 2022
Location of Calibration . In-Lab Recommend Due Date : 13 Jan 2023
Calibration Procedure . SP-CPE-04-01 Date of Issue ©o 14 Jan 2022

Method of Calibration

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

requirement of ISO/IEC 17025:2017 in accordance with reference procedure. Standards used to perform
this calibration are certified by to NIST or equivalent, National metrology institute, Natural physical constants,
consensus standards. The result reported herein apply only to the calibration of the item described above as
received.Our decisi;’on 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

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

Calibrated by

Authorized Signatory

SP-FM-04-15 rev.C
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TR CALIBRATION AND
Liby DIMENSIONAL MEASUREMENT
- o ACT - 2050

Calibration Report

Certificate Number : SPR22010174-3 Page : 2 of 3

ANS! Kational Accraditalion Board

Reference Standards

Equipment Name Maodel Serial No. Certificate No. | Due. Date
Sound Level Calibrator S5C-942 B014059 EEL.BP.19/1063 | 15 Oct 2022
Traceability

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

TISTR - Thailand Institute of Scientific and Technological Research

SP-FM-04-15 rev.0
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Result of Calibration

Certificate No.: SPR22010174-3 Page : 3 of 3
Range : g4 to 114 dB Function : @1kHz
Select A Unit : dB
Standard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow ()
94 94.3 94.3 0.3 0.3 0.15
114 114.0 114.0 0.0 0.0 0.5
3 Select  C Unit : dB
Standard UUG Reading Error Uncertainty
Beting Fast Slow Fast Slow (£)
94 S84.3 94.3 0.3 0.3 0.15
114 114.0 114.0 0.0 0.0 0.15
Note:

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

This Certificate is not certified for any commercial transaction.

Measurement Uncertainty
The reparted uncertainty of measurement is the expanded uncertainty obtained by muitiplying the
standard uncertainty with the coverage factor k = 2.00, providing a level of confidence approximately 95%.
- End of Certificate —

SP-FM-04-15 REV.(
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1 Arsenic Digestion, Inductively Coupled Plasma Method
2 Barium Digestion, Inductively Coupled Plasma Method
! Biochemical Oxygen Demand | 5-Day BOD Test, Azide Modification Method
a Cadmium Digestion, Inductively Coupled Plasma Method
5 Chemical Oxygen Demand Closed Reflux, Titrimetric Method
6 Chromium (lIf) Digestion, Inductively Coupled Plasma Method;
Colorimetric Method; Calculation Method
7 Chromium (V1) Colorimetric Method
Copper Digestion, Inductively Coupled Plasma Method
Free Chlorine lodometric Method
10 Lead Digestion, Inductively Coupled Plasma Method
11 Manganese Digestion, Inductively Coupled Plasma Method
12 Nickel Digestion, Inductively Coupled Plasma Method
13 Oil & Grease Liquid-Liquid, Partition-Gravimetric Method
14 pH Electrometric Method
15 Selenium Digestion, Inductively Coupled Plasma Method
16 Sulfide lodometric Method
17 Temperature Laboratory and Field Methods
18 Total Dissolved Solids Dried at 180 °C
19 Total Suspended Solids Dried at 103-105 °C
20 Zinc Digestion, Inductively Coupled Plasma Method
LNE5S1989

APHA, AWWA, WEF. Standard Methods for the Examination of Water and Wastewater.
23 ed. Washington, DC: APHA, 2017. ?("“n‘[
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1. W1 (water) - Cadmium - Standard Methods for the
0.002 mg/L to 5 mg/l Examination of Water and
- Chromium Wastewater, APHA, AWWA, WEF,
0.01 meg/l to 5 mg/l 23" edition, 2017, part 3120 B,
- Copper and part 3030 F

0.01 mg/l to 5 megA
Iron

0.01 mg/l to 5 me/l
Lead

0.01 mg/l to 5 meg/l
Manganese

0.01 mg/l to 5 mg/l
Nickel

0.002 me/L to 5 mg/l
Zinc

0.0t mg/l to 5 meg/l

pH
2.0 10 10.0

Total suspended solids (TSS)

5.0 mg/l to 2 000 mg/|

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

- Standard Methods for the

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

Lo,

QUUN 1 Aauadui 18 weunIeN WA, 2563

Wi 1/3
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L (#a) Total dissolved solids (TDS) Standard Methods for the
(water) 10 mg/l to 2 000 mg/L Examination of Water and
Wastewater, APHA, AWWA, WEF,
239 edition, 2017, part 2540 C
Total Solids Standard Methods for the
10 me/l to 2 000 mg/l Examination of Water and
Wastewater, APHA, AWWA, WEF,
23 adition, 2017, part 2340 B
Total hardness Standard Methods for the
1 mg/l to 2 000 mg/l Examination of Water and
(expressed as CaCO;) Wastewater, APHA, AWWA, WEF,
23" adition, 2017, part 2340 C
2. dude Cadmium Standard Methods for the
| (wastewater) 0.002 mg/l to 10 meg/l Examination of Water and

Chromium

0.01 me/l to 10 meg/t
Copper

0.01 mg/l to 10 mg/l
Lead

0.01 mg/l to 10 mg/l
Manganese

0.01 mg/l to 10 mg/l
Nickel

0.002 mg/l to 10 mg/l
Zinc

0.01 mg/l to 10 meAt
pH

20 t0 10.0

Wastewater, APHA, AWWA, WEF,
23'9 edition, 2017, part 3120 B,
and part 3030 F

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

AUUT 1 AUl 18 wauniau WA 2563 wu 2/3
NSENTHEAAMNTIN dNIHNUIRTTUREATUNgRaMNTN
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2. Udy (o)

(wastewater)

- Total suspended solids (TSS)
5.0 mg/l to 10 000 mg/l

- Total dissolved solids {TDS)
10 mg/L to 10 000 me/l

- Chemical oxygen demand
{COD)
40 mg/l to 4 000 mg/l

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

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

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