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Pulmonary Function Test Results

Visit date 30/8/2565
Patient code 000662068 Age 32
Surname RATTANAKANTA Gender Male
Name AR-NON Height, cm 169
Date of birth 18/7/2533 Weight, kg 128
Ethnic group Caucasian BMI 44,82
Smoke Ex-smoker Pack-Year (
Patient group

6

o .

ne (L)
Fe
o]

z

(==

/' \_ Predicted

O Predicted
8 9 10 11 12 13 14 15

=t —

ime

Quality Control Grade: D Variability: FEV1=.21L (9.05%), FVC=.13L (3.52%)
2 Acceptable trials

Interpretation - -

co

Normal Spirometry

PRE Trial date 30/8/2565 11:03:16

Parameters

FVC

FEV1
FEV1/FVC
PEF

ELA
FEF2575
FET

FIVC
FEV1I/VC

L

L

%
Lfs
Years
L/s

3

E

%

LLN

Pred

4.55
4.01
88.0
9.15

32
4.60
6.00
4.61
86.3

Best %Pred Z-score PRE#1 PRE#2 PRE#3 POST %Pred %Chg

3.82% 84 | 341 | 372 | 382 * | |
3.30% 82 | 208 | 232 | 232 * '
86.4* 98 61.0 624 | 60.7 *
11.57% | 126 263 | 3.02 | 3.26 *
57 178 >95 92 92
5.53 120 164 | 1.82 | 173
2.06 34 247 | 417 | 550
353 | 32

*Best values from all loops - BTPS 1.078 28 °C (82.4 °F) - Predicted Japan Respiratoty Society

Conclusion / Medical report

Signature

PYC 1.25038

Instrument used
Spirobank G-USB 5/N 807708

Tsowaruraund
Plgae Hospital
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Pﬁlmonary Function Test Results

A0+——

Visit date 30/8/2565
Patient code 000660774 Age 40
Surname SITTI Gender Male
Name SURIYA Height, cm 169
Date of birth 12/2/2525 Weight, kg 82
Ethnic group Caucasian BMI 28.71
Smoke No smoker Pack-Year
Patient group
PRE . PRE
7
"
| © Predicted 4'
VT e T T T LS g e i e
0 1 2 3 4 5 8 T?imen f} g 10 11 12 13 14 15
Quality Control Grade: B Variability: FEV1=.12L (3.46%), FVC=.08L (1.83%)
A 2 Acceptable trials
/ _ Predicted .
o S = Interpretation I —
0 1 2 3 4 5 6 7 Normal Spirometry

PRE Trial date 30/8/2565 10:52:04

Volume (L)

Parameters

FvC

FEV1
FEV1/FVC
PEF

ELA
FEF2575
FET

FIVC
FEV1/VC

L

L

Y%
L/s
Years
/s

5

L

%

LLN

Pred

4.35
3.79
86.4
8.81

40
4.26
6.00
4,43
84.6

Best %Pred Z-score PRE#1 PRE#2 PRE#3 POST % Pred %Chg

4.44% | 102 | 444 | 436 x
3.59% | 95 347 | 3.59 x
80.9* | 94 782 | 823 *
9.41*% | 107 9.41 | 7.41 *
47 | 18 51 47
4.00 9 | 317 | 4.00
5.91 99 746 | 591
4.36 98 4,36 |
| |

*Best values from all loops - BTPS 1.082 27 °C (80.6 °F) - Predicted Japan Respiratoty Society

Conclusion / Medical report

Signature

PYC 7.25038

Instrument used
Spirobank G-USB S/N 807708

Pigae Hospiial
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30/8/2565 IMP: Unremarkable study.
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Pulmonary Function Test Results

Visit date 30/8/2565
Patient code 000669742 Age 38
Surname DENRITHAIL Gender Male
Name SUPACHAT Height, cm 176
Date of birth 12/3/2527 Weight, kg 77
Ethnic group Caucasian BMI 24.86
Smoke No smoker Pack-Year
Patient group
14— EBE 8 = o m
* 7
o | __‘ A .
01 | ; 1 .
] & | 3 :
S A [
21 {\ @ Predicted |
i \\ 0 1 2 3 4 5 7 8 9 1 11 12 13 14 15
. | Hme 1S
-0 Quality Control Grade: A Variability: FEV1=.02L (.58%), FVC=.03L (.7%)
gl A 2 Acceptable trials
/. Predi -
B s N S Interpretation
)12 5 45 6 7 & Normal Spirometry
PRE Trial date 30/8/2565 11:26:56
Parameters LEN Pred Best %Pred Z-score PRE#1 PRE#2 PRE#3 POST %Pred %Chg
FvC L 4.70 4.32* 92 | 4.29 | 4.32 *
FEV1 i 4.09 3.44% 84 3.42 | 3.44 *
FEVI/FVC % 87.0 79.6* 91 79.7 | 79.6 *
PEF L/s | 9.32 8.05* | 86 8.05 | 7.22 *
ELA Years | 38 61 161 62 61
FEF2575 Ls 4.48 3.27 73 3.18 | 3.27
FET s 6.00 5.56 93 534 | 5.56
FIVC L 4,79 4.11 86 3.89 | 4.11
FEVINC % 85.0 |

*Best values from all loops - BTPS 1,082 27 °C (80.6 °F) - Predicted Japan Respiratoty Society

Conclusion / Medical report

Instrument used
Spirobank G-USB S/N 807708

Slgnature

PYC 12.25038
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Pulmonary Function Test Results

Visit date 30/8/2565
Patient code 000560428 Age 34
Surname SEEMAI Gender Male
Name PAITOON Height, cm 172
Date of birth 27/7/2531 Weight, kg 54
Ethnic group Caucasian BMI 18.25
Smoke Smoker Pack-Year Q
Patient group
14 T 8 |
) PRE PRE |
10 61
G E4 e}
’—J 2 N /—-"—‘
\, 1
, ) @ Predicted
4 0 1 3 4 %me ,_ g 10 11 -?'2 1 1 15
Quality Control Grade: B Variability: FEV1=.1L (3.07%), FVC=.11L (2.98%)
al 3 Acceptable trials
/' \_ Predicted :
B o Interpretation C ———

o 1 2

- -~
Volume (L)

oo

PRE Trial date 30/8/2565 10:57:27

Normal Spirometry

Parameters

FvC

FEV1
FEV1/FVC
PEF

ELA
FEF2575
FET

FIVC
FEVINC

L

L

%
s
Years
Lis

5

L

%

LLN

Pred
462 |
4.06 |
87.7
9.25

34
4.57
6.00
4.70
85.9

Best

3.80%*
3.36%
88.4*
7.44%
59
4.17
4.12
3.19

% Pred

82
83
101 |
80

174
91
69
68

Z-score PRE# 1 PRE#2 PRE#3

3.29
2.82
85.7

78
3.21
2.80
3.04

4,58 |

3.69
3.26
88.3
4.67

63
4.16
5.49
3.25

3.80
3.36
88.4
7.44

59
4.17
4.12
3.19

*Best values from all loops - BTPS 1.082 27 °C (80.6 °F) - Predicted Japan Respiratoty Society

Conclusion / Medical report

POST

# O ¥ x

%Pred %Chg

Signature

PYC 12.25038

Instrument used

Spirobank G-USB S/N 807708
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Pulmonary Function Test Results

Visit date 30/8/2565

Patient code 000149785 Age 40
Surname TIBSUK Gender Male
Name SOMNUK Height, cm 171
Date of birth 27/1/2525 Weight, kg 80
Ethnic group Caucasian BMI 27.36
Smoke Smoker Pack-Year 0
Patient group
PRE o PRE
E O
£ 41
-9
1

31 A 2 Acceptable trials
/. Predicted )
10+ : - : : Interpretation

0o 1 2 5 6 7 8 Normal Spirometry

- o
A Tl vrma 71
Volume (L

-

ime (s)

- 1
10 11 12 13 14 15

Quality Control Grade: B Variability: FEV1=.14L (3.95%), FVC=.42L (10.37%)

PRE Trial date 30/8/2565 10:29:01

Parameters

FvC

FEV1
FEV1/FVC
PEF

ELA
FEF2575
FET

FIVC
FEVI/VC

%

LLN

Pred

4.44
3.86
86.5
8.93

40
4.30
6.00
4.52
84.6

Best

‘ 4.47*
3.68*
82.3*%

10.29*

46
4.38
4.74

%%oPred

101
95
95

115

115

102
79

Z-score PRE#1 PRE#2 PRE# 3

4.47 | 4.05
3.68 | 3.54
82.3 | 874
10.29 | 8.77
46 51
438 | 4.92
4.74 | 4.87
3.99

*Best values from all loops - BTPS 1.078 28 °C (82.4 °F) - Predicted Japan Respiratoty Society

Conclusion / Medical report

POST  %Pred %Chg

¥ ¥ X ¥

Signature

PYC 1.25038

IﬂWMumuﬂ

Plrae Hospitar

Instrument used
Spirobank G-USB S/N 807708
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* pulmonary Function Test Results

F

~|

Volume |

~ -

[ = p—
a ]

Visit date 30/8/2565
Patient code 000409612 Age 39
Surname PHECHTHONGKIAN Gender Male
Name WANAPHON Height, cm 163
Date of birth 23/5/2526 Weight, kg 61
Ethnic group Caucasian BMI 22.96
Smoke Ex-smoker Pack-Year 0
Patient group
o
_ @ Predicted
4 5 9 10 11 12 13 14 15

2 Acceptable trials
| Interpretation

f

ime (

o

Quality Control Grade: A Variability: FEV1=.02L (.55%), FVC=.01L (.23%)

PRE Trial date 30/8/2565 11:16:34

Normal Spirometry

Parameters

FVC

FEV1
FEV1/FVC
PEF

ELA
FEF2575
FET

FIVC
FEV1/VC

*Best values from all loops - BTPS 1.078 28 °C (82.4 °F) - Predicted Japan Respiratoty Society

Conclusion / Medical report

L

L

%
L/s
Years
L/s

s

L

%

LLN

Pred

4.13
3.60
86.5
8.48

39
4.19
6.00
4.18
84.8

Best

4.36*
3.63*
83.3*
10.03*
38
3.70
5.40

% Pred

106
101
96
118
97
88
90

Z-score PRE#1 PRE#2 PRE#3

4.36
3.61
82.8
10.03
39
3.69
6.69
4.17

4.35
3.63
83.4
9.78

38
3.70
5.40

POST  %Pred %Chg

* *

Signature

PYC 2.25038

Instrument used
Spirobank G-USB S/N 807708


User
Rectangle


1Us189996aNISASID AGNIUAIUNTTY T5aneuIauns

@it 104 ouudaws swaludies Swaedlos Sainuns 56000

AUTIANIWNTS IMBU TUITUeN T8 ULl Tl 056:599:500 e 2000 B pivae occmedpgmal.coin

fovnano.... NN coeemrmonscHN. 000409612

L | a8 =
el kL) oy B9 fudendivhnisase 30 dannu 2565 ... 1nan.....8.00-10.00. . .
yiinveunTeansra M Manual audiometer L1 Bekésy audiometer L1 Microprocessor audiometer
FotuinToansn.... SPIROBANK mAsaueien.....2NA22048 Judleulfigouiisunisaaying.. 2020:2021
= v 37 < |
Wlﬂuﬂ':'ﬂ.‘ﬂﬂﬁ"ﬁ] IZ[ BSA 2012 D ASHA 2005 ‘uayaau‘]ﬂ'm o S
! - ] ar ex [ i = ar

%]} aaﬁiam‘mﬁugw (Baseline audiogram) Fuffaduwsntelu 12 Falefehun M laiura O &
] saflaunsuiina (Monitoring audiogram) ﬂmaﬁimm‘nﬁ‘adw‘ (Tinnitus)? M it O

i , o A g
L] saflounsuiiudi (Confirmation audiogram) aathifunia ARYLN 9100 wniaw? 1 i O i
[J eoflounsudun 52y Tuaﬁmﬁaﬁthzi'ﬁtﬂukmﬁmﬁ'u““? M Laiay [ ps

° = a ey = o
(Twazidon). YsEaTuAT NN 91gen 15 T weldfusRmgiiGanaany

- &
wiwimhiiyonaaniann (ydre)

500 1000 2000 3000 4000 6000 8000

0 drydnuainistuiinua

(N AIR CONDUCTION

\F\ - -3 Right = X (Red)
\’1_*/ Left = O (Blue)

a
e

Intensity in Decibels (dB HL)
a8

Frequency in Hertz (Hz)
HANIIATIA

ANLUSUIVAILWNG /
.....?Im'a.a.;.ﬁﬁ:.ﬂﬁi.q.ﬂ.;!r:ﬂ.l.mm/_{ .%-!,i'!.ﬂ._’.’.'f'..ﬁ.ﬂ.la.l‘.’ﬂe'ﬂi,?i,.,gc“1).'.'.‘.??......ﬂ.?f.!?f‘.’.ﬂ..ﬁ{.ﬂ!{!!?( e

0 A0AU 18 MFAUAN I 15y, o o
ﬁm( 1% e Umai1aa
AYnInTIe - a WAVSHUUBHE oo )
(unagnIngal Awas) (wrméndlsUedng Aaasa)
NIV NGNS ULt WIYN TR T
- - a ¥ a us ar af ar Lo %’1 ﬂ&’ﬂ p.!.{aers l.h'"l
damsiansianiy yingniteinuddafosdfedu 8-hr TWA daust 85 dBA uld uavnsesaaluassiifunisasianiosi lounsunaey

2 5 _ ) oo ai
(Monitoring audiogram) weepfteunsuiiudiu (Confirmation audiogram) wisvnsesAsnimansnsaanssanmmsiddusssgniluwiovdiou
=2 i . . ¥ e Y A o " i

fuman1snsanssonmnisladuiug (Baseline audiogram) sudaimualudsemansuaiainisuarduasansssy $os wdninasiuasIsnns

Fhlasnseuindmialdduluaniudssnauiiants wa. 2533



USER
Rectangle

USER
Rectangle


L'e)ﬂﬂ’]SLL‘L!‘U]- 1

A3UNAN1381399AMUANTAILYDIUTZY VY
915 HUNT9IWNBIYR RTINS



N13A15IRENNLATEGNI-HIAN wazAUANLIUYEIUsTYIWL Aillsailloaus
Tassnsmilausiivgaanssuviiniiuyu ineanaunssunaaine Useniudnsi 32101/16305

YBIUTEN ANAINS 31NN

N138152980 MLATEEA-IAY LazAuAAWueIUTE Y URoN1 S ImiloaelasenIsinil oI
gnamnssuvidafiuyu egnaivnssunoadns Usemiudnsi 32101/16305 vesuiem dnams S1in
Unalngsouiiuilasenis s1uau 1 nyjUu laun mg‘ﬁ 5 UULAIAN FuakiUIU 81LN9ae TINTALNS
lAgANIINENTNITAIUIUVDINGUAIDE19910TTN15989N11T 818 (Yamane, Taro Statistics :
An Introductory Analysis. 3™ Tokyo : Harper International Edition,1973) mm?l"ﬁz‘tﬂwﬁwmumﬁlﬂiwﬁ
HANTENUAIINEDY lasansinilesusiiugaaimnssuviiaiiuyu Lﬁaqma’mmiudaa%’m AaUsenIuTnsd

2/2554 (Uszmuﬁmﬁ 32101/16305) PALIBIALANITIANTIT 1

M50 1 I1UIUNTETIENNATHEA-FIAY wazaUARLiLYBIUsTTITY

Useavuninn1sa1sia

. . o FuRIPSauTLa Y | IuULUUARUANY
2N AU Uy .
(11a9) ()
GRY Wi | vyl 5 druunanadg 211 138
334U 211 138

o

A - P mAviasuauduu (www.maepan.go.th), 2563

d" & A o A = o J v a J a [
wwseedlenlaluni1sd1579 Ao wuudeuay "Ziﬁllaﬂiﬂmgﬂqﬂqlﬁ/lﬂgﬂLL‘U‘U‘U@LLﬁ%ﬂWﬂWﬁJL‘Uﬂ‘UigLﬂ‘U

Usznaume Useiiunisduniualfidfy fe

v o

- Jayavaluvaadlduniuel

u
£ (%

- YBUAMUDUNNLATOUAS

u

€

a o

- YauAMNUAATIUTLRBNTANIUAINITUVDIUTEN

u
17 (%

- Joyamunansznumudsngeunlasulutagiu

Y

- YRLAUD UL LAY

nsdunvelifunuuiadynu (Accidental Sampling) Asaumauiuf 1 nitu laevhnisd13avedu
138 f198719 wanITeFenyinuiarIIukUUdoUIUNTAnAIMNSIeN 1 IneldiBnsdunivalusyneuiuwuy
drenufaiiuvesiintefideunsedwnuaiaiseuiieglneseulasinis Janisdadensdiegisuszns

Tgnann15duseene3s Simple Random Sampling




wuudsIIRUAMILYsNYURdsan s wlio s

Tassmsimliesusiugnannssusiiafiuyy iegnannssunanie
Usznudnsi 32101/16305
Y29 UTEN ANAINT 371A

1. annnalunsdena-iAsugne

1.1 e L] ane [ v
1.2 91 [ downin209  [121-30 []31-00 9 [Ja1509 (151608 [Jannnin 60
13msfnw [ LildGeunide [ Ussondinwn [ Sseufinw [] o1%@nwn [ Vsayynesaly

2. UNNYATIUAS

2.1 luseudanunnvin/aundnluaseundiillasifuthenield L) i O &
2.2 inil \Dulsmeglsvesdian L ssuumadumela [ ssuumaiueims [ syuundanile

U lsAravawagiiwiivingg L Tsmiifeai W/t (L, T
23 Bnsthwiivesfigaidefiamsidutes [ vdedlimes L feenfiues L laanilounte

L] MueddinAsmenaensu L Ilsameuiavesss
2.4 unaninuluasaidon [ deiy L shwaena L sz

& ¥ (4
FoUUTIPVIN/FAUTTNND DU oo

2.5 JaymiAetuiiiluesiden [
ERITY
D Y o, a
Jild/nau
2.6 wawiluaasou L dhelu

v
°

L diluwsidn/dreaos #91U59UIn/50u55YNh

O 1}11]3%1

OO oOod
5
&
3
>

DU e
2.7 amiieatuihlflussadeu L laifd [ dliiteme
L i haju
LI dhta/nan T

3. AuAnIURdsan1sAdiuAanIsVaslATINIg

3.1 vhunsuiertunsiuiiossvedassnsvielyl [ wsw L] linsw

3.2 vnuArI N siwilesusindtiulinaseddls
[ imswghaftn [ a$rsemilsifudszvvulusiesiu [ ssvvassgUlnauazgulnafiu
L iwanspnudndiu I T

3.3 MuAninsviwiloawstindtnuinadesdsls

[ duazess [ eefosunu [ussduawiion  [] msenewdetu L] msenasiindn



4. nansEnumudwandenilasuludagiu

4.1 Yaguuihuldsunansenuvsely [ d [ i
4.2 YagiuhulasunansenuluGedlatiag
wnasniia
NANTENUAIU A939195 fanssuvamiio AINTINVDIYNBY
g Urunans 0 flou Urunans 1 flou Yrunans 10
Huazeod
a (7
EAN:S
NGIGENIOD)
P
DU
4.3 vinuiusmevise liren1svinvilieaws L] wiughe L] Tadiusne

4.4 Yorausnuzvisevannwiu



ﬁ?@ﬂﬂﬂLLUUé’ﬁ’)ﬁ]ﬂ’ﬂﬂJﬁﬂLﬁu



INNNTUTLUIAND WALIATITINANWUVFBUAULAEITNITIATIEUN9EDAMETUSHNSUEDR war1un
Anszimeadfdanssaul wansnnudlasldnosas awisaagunanisdrsiannudaiiu s1eaziden

) =
PIRNTIN 2

A13197 2 NANTTENTIVANIUAAIUYD YUY

mgﬁ 5 U1UNA%a9
F8azden
I1UIY 138 YA Sowas
1. anmilunedena-Lasugha
1.1 e
- Yy 82 59.42
- i 56 40.58
1.2 91
- tlouna1 20 U 3 2.17
-21-30 0 6 4.35
-31-40 1 17 12.32
-41-50 1 51 36.96
-51-60 U 35 25.36
- 11nA71 60 U 26 18.84
1.3 A3AN®
- ladleSeunidsde q 2.90
- UszauAne 88 63.77
- fisyuAn®n 35 25.36
- 91N 7 5.07
- YSyayeitalld 4 2.90
2. BUNIIBATIUAT?
2.1 luseu¥itduviw/audnluaseuadiilasiuiae
el
-4 9 6.52
- laid 129 93.48
2.2 il ulsmeylsussiian
- szuumaAumgla 0 0.00
- FEUUNNAUDINNT 1 0.72
_ szuundiile 2 1.45
- TsRamtlaiazguuiisingg 2 1.45
- Tsmifeaifuy/m/ity 1 0.72
AU 3 217
2.3 Brsdnwiivesiigaidleiianisiiuie
- Uaoglimales 2 1.45
- Joeniu 4 2.90
- Wanndeunde 1 0.72
- lupatinlsenenuiatenau 1 0.72
- WWlsesneuavessy 1 0.72




A599 2 NAN15EITIVANUAATIUTDIYUYL (51D)

1

vyl 5 Trundmang
s8azden .
I1UIY 138 YA Sovas
2.4 wndaihalundadeu
~thely 0.00
- ﬁwmma 0.00
~vhuse 10 7.25
- Fothussyuan/soussnmi 128 92.75
2.5 {Jzymlﬁ‘mﬁuﬁ’]?{u‘luﬂ%’ﬁau
- lidl 136 98.55
~thlsieme 0 0.00
AT 0 0.00
-y 0 0.00
- hild/nau 2 1.45
2.6 wnaaildluntasou
~thely 9 6.52
- ﬁwmma a2 30.43
- thluwid/dnaes 0.00
- %@51msaymm/smmmﬁ1 0.00
~vhusg 87 63.04
2.7 YymideatuildlussaiSou
- laidl 86 62.32
- hlsiieane 19 13.77
- ufia 0.00
-y 2.90
~thild/nau 3.62
- Buq @y uluandud) 24 17.39
3. auAniufiddensanfiuianmsveslasenis
3.1 vhunsudetunisiuiiewsvedlasinsseld
- 31U 133 96.38
-lainsu 5 3.62
3.2 MuAnMsimilssusindiulinanodnsls
- \ATugRaRtY 15 10.87
- afrenuliruussrwuluiesdu 78 56.52
- syuuansangUlnaluviesduity 25 18.12
- lsluanspanuAniu 20 14.49
AU 0 0.00
3.3 MuAnmMsvimilsausinatuiinadeedsls
- HuAzeed 70 50.72
- @ueRsTUnIu 30 21.74
_useduaziiion 28 20.29
- Msewnendneiugu 0 0.00
- N31AFAAUA 10 7.25
AU 0 0.00




A599 2 NAN15EITIVANUAATIUTDIYUYL (51D)

wgdl 5 truniman
s8azden . )
U7 138 YA fovaz
4. wansznududawandesilduluilagiu
4.1 Yagtuinulasunansenuviely
-4 121 87.68
- aidd 17 12.32
4.2 agtiuviuldfunansenuluiFedlatis
4.2.1 fluayees
N1999193
- oy 5 3.62
- Junang 52 37.68
- 4N 81 58.70
fanssuvauuilag
- oy 60 43.48
- Yunang 71 51.45
- 470 7 5.07
NANTTUVDIYUYY
- Yoy 107 77.54
- Junang 27 19.57
- 470 a 2.90
4.2.2 \Fu96i
N1999193
- Yoy 11 7.97
- Junang 60 43.48
- 4N 67 48.55
fanssuvauullay
- oy 52 37.68
- Junang 81 58.70
-4 5 3.62
NANTTUVDIYUYY
- oy 91 65.94
- Junang a1 29.71
- 470 6 4.35
4.2.3 wseduaviitou
1993199
- oy 77 55.80
- Yunang 58 42.03
- 41N 3 2.17
fanssuvauunilag
- Yoy 49 35.51
- Junang 68 49.28
- 41N 21 15.22




A599 2 NAN15EITIVANUAATIUTDIYUYL (51D)

wgdl 5 truniman
S19azden

I1UIY 138 YA Soua
NANTTUVDIYUYY
- oy 92 66.67
- Yunang a4 31.88
- 3110 2 1.45

4.3 ynuiumens e lisonisviimiliosus

- Wiue 125 90.58
- lsdiudne 13 9.42




A3UNaN1381393ANUAMLRLYDIYUYL

1. doyanluvasdividuniual
31nn1sduntwel wudn gliduntvaldiulvgidumenie Sovar 59.42 wazsilumend
Jeuay 40.58 uazdiulngiiiengszning 41-50 U fouay 36.96 s99a3u1ileny5ening 51-60 U Seway 25.36

fi91gu1nndn 60 U Sowar 18.84 floysendng 31-40 U Seway 1232 91g5ening 21-30 U Seuag 4.35 uay

pid )

918eeund 20 U feway 2.17 dmfuszaunisfnwidiuluglasunisdnei Inelasunisfinen

sEAUUSEOURN®YT 508aY 63.77 9984911 AD SEAULSENANYI Spaay 25.36 SLAUBNTIANYT Saway 5.07

seauUTeyesauly Sevaz 2.90 warldlasunisnu Sewas 2.90

2. dayaninuauntivasaunia

nmsduniwaldiulug wuin lusevdndusnaudnluaseuasiinisiiulae Sevay 6.52

g

waraudnluaseundilddnisiduloe Seuaz 93.48 dmsudiiutae wuii drulugdudledmelsadug

a [

Jewar 2.17 599891 Ae Lsaszuunauile waglsalmtdauazgiuiineg Sevay 1.45 lsaneanuw/ma/iu

u
1%

SPUUMLANDINS Sewaz 0.72 nadleflonnisiduthednlngavdesiuies Sevaz 2.90 sesawn fe Uaselii
mieles ovar 1.45 uazludnundiilsmeiuiavesss Wismeruiaduadugvamsiva uazlusnuii
radinAdsmenunaenwu fovas 0.72 nmsdunivaiifeatunnauiuluasidou nui dawlvgfinisde
vs59In/3nussynulunisuilnn Andudesas 92.75 ssasun Ao widszun Sesas 7.25 dedulng)
Linudaniierfuiinluasidou Andudesas 98.55 wuilymindd/nau evay 1.45 dmduildlu
p¥ugeu wuh dnlngldhuszuilunisgulne Andufesas 63.04 s09a%n fo thuiana Sevay 30.43
ezt Sevar 6.52 nsdrlngldwuiyniierfuildluasudou Andudesar 62.32 daudgmiiny

Ao Unltliidivane Seway 13.77 Unlld/ndu Sosaz 3.62 uagduq ERuyuluuniuii) fegas 17.39

3. feyandnuAnuiiuiifidensanduionssuvesuiem
Mnnsdunsainuisrrruiunsuiieafunisiimieswivesuisnemun Tngfndn
maviwvilosusindthuiined fe ad1sslituussivu Jovas 5652 sesasnie szuvasisyulnaluviesdu
fitu Sovay 18.12 liuanseaudniiu fovay 14.49 waviasughadtu Sovay 10.87 drudunanszny
nnmsvhileaustndtu fie fuazess Yevar 50.72 sesaunde W@esissuniu fevas 21.74 ussduaziiiou

Soway 20.29 kALN15INTANUA SPEAY 7.25

a. foyadunansznuduwindeuildsulutagiu
PnnsduawalnuIUssrsudlnglasunansynuannnsvinmiles Sevaz 87.68 uazlulasu
Hans¥NU Seway 12.32 neuvady
- YmAandensuluazess lnsutaduumasinnainnisesas Aanssumeamiles uazfansu
YDIYNVU FIUNAIT19INN1595195 WUt IFumansznuann Jesay 58.70 ldFunansenuliunans fevas
37.68 warldifunansenutios Sosaz 3.62 unasfiunainianssuveaniios wui Wiunansenuliunans Sevas

51.45 lasunansgnutlos Sevay 43.48 uazlasunansenuinn foear 5.07 WagwianuIINAINTTUVBYUYY



wud lesunansynutes Sevay 77.54 lasunansynuuiunans Sesay 19.57 uwaglasunansenuunn
Sovay 2.90

- Jgymmansenuduidesdisuniu Tnsuiaduwndsfinnainnisasnas Aanssuvesniles
LAYAANTIUVBIYLTY BIUnAITNAINN1595193 Ut Idunansenuann Sevay 48.55 l9sunansemudunang
fovay 43.48 uazldSunansenuiion Sovay 7.97 unasfinnainianssuveaniies nui Mesunansenuliunans
fpraz 58.70 lasunansznutios Souaz 37.68 wazlisunansznuun Seuay 3.62 wazuwnafiunainianssy
voguy wud lesunansenutey Seuag 65.94 tasunansenuliunans Sesas 29.71 warlasunansevuann
Sovay 4.35

- dymnansenuduussduaziion Tnsuvaduunaifinnainn1sasnas Aenssuvesniies
LAZAINTTUVDIYUYY Fauwasiinnainnisesias wuin esunansenutios Sosaz 55.80 sunansenuUiunans
Spray 42.03 wazldunansznuin Sesas 2.17 widsiinanfanssuvesniies wudn lisuransenuliunans
Spuaz 49.28 l@unansznutios Sevay 35.51 warldsunanseznuuin Sosay 15.22 waswnasiinnainfanssy
Yoy wud lsunansenutey Seeaz 66.67 lhsunansgnuliunals Sesas 31.88 warlasunanszvuain
Sovay 1.45

Tngann1sduntuwel wud Uszanvudlulugiiuaiedunisinuiles Aaludevas 90.58

dnsuuszanvunliviumey Andudesay 9.42



o
b

it

COSRR Y .}_J. ,u;‘ 5 4

N1581599AUAMTIUYRIUTEBIBUAEINUNITANTUNSIMETD



User
Rectangle


12

NUNEDSUTDINANISILASIZI

LBNaATIILUU

4 a va
NINBIUHUANT



ANALYSIS REPORT

Data Provided by Customer
Customer Narme : U3¥ Anaiws 911w Tassntsmilowsiivgeamnssusiiniugu dragnamnssuioade Ussmulng

32101/16305
Address : uausiUIY N8 JmTauns Report No. : M660006
Sampling By  : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 18-21 March 2023
Station : Jounaviade (UTM 47Q 599766 E, 1993168 N.) Sampling Method : High Volume Air Sampler
Data Provided by Laboratory
Sample No. : M660006/1 Received Date  : 22 March 2023
Sample Type : meluussenaialy (Ambient) Analytical Date  : 22 March - 1 Aprit 2023
Report Date 11 April 2023
Model of Equipment : TISH Model of Traceability : TE-5025A/2262
Certified Date : 5 December 2022 ) Expiration Date : 5 December 2023
Parameter Sampling Date Analytical Method Resplt Standard °
{mg/m?) (me/m*)
18-19/03/2023 US.EPA 40 CFR 50, Appendix B 0.058
Total Suspended Particulate (TSP) 19-20/03/2023 US.EPA 40 CFR 50, Appendix B 0.052 0.330
20-21/03/2023 US.EPA 40 CFR 50, Appendix B 0.050
18-19/03/2023 US.EPA 40 CFR 50, Appendix J 0.028
Particulate Matter {(PM-10} 19-20/03/2023 US.EPA 40 CFR 50, Appencdlix J 0.025 0.120
20-21/03/2023 US.EPA 40 CFR 50, Appendix J 0.022

Note: ¥ Ussmenassnssuntsiawindonuviend aduil 2¢ tna. 2547) Bae dvuminasguaamwenabssnAlaersly
vsgmalusmifieanpuny 1@ 121 seufieu 104 1 Ussnid & Fufl 9 Bamen nat. 2547
Total Suspended Particulate (TSP) : duntanauuiuasys iy 24 1l
Particulate Matter (PM-10} : fuatassvumdnnii 10 luaseu 1dy 24 ki

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.05 03-01-2566
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ANALYSIS REPORT

Data Provided by Customer
o oA ) L o - ' a2 a =
Customer Name : U3t #news 9959 Tﬂ'samﬁm:umuwuqaa*mnssmumuﬁlu FHOEHAIVMNTIUNDEATN Uszmulagh

32101/16305
Address s Auauiu 8ngaas Samdeuns Report No. : M660006
Sampling By  : Sampling Team of Mine Engineering Consultant Co., Ltd.  Sampling Date  : 18-21 March 2023
Station : TsaFauthuunavan (UTM 47Q 600111 E, 1993160 N.) Sampling Method : High Volume Air Sampler
Data Provided by Laboratory
Sample No. : M660006/2 Recelved Date  : 22 March 2023
Sample Type gneluussemaily (Ambient) Analytical Date  : 22 March - 1 April 2023
Report Date : 1 April 2023
Model of Equipment : TISH Model of Traceability : TE-5025A/2262
Certified Date : 5 December 2022 Expiration Date : 5 December 2023
Result Standard
Parameter Sampling Date Analytical Method (mg/m®) (mg/on?)
18-19/03/2023 US.EPA 40 CFR 50, Appendix B 0.066
Total Suspended Particulate (TSP) 19-20/03/2023 US.EPA 40 CFR 50, Appendix B 0.063 0.330
20-21/03/2023 US.EPA 40 CFR 50, Appendix B 0.068
18-19/03/2023 US.EPA 40 CFR 50, Appendix J 0.031
Particulate Matter (PM-10) 19-20/03/2023 US.EPA 40 CFR 50, Appendix } 0.029 0.120
20-21/03/2023 US.EPA 40 CFR 50, Appendix J 0.033

Note: " Uszmatmmisnssumidawondeanviesr® alufl 24 (wa. 2547) doa Avwssnmsgamnwenirluysssmlanisly
Usymealuswhvamuunm 1@y 121 neufliae 104 9 Usema o Fuil 9 Benax w.a, 2547
Total Suspended Particulate {TSP) : duarastuviuaoesm 1y 2¢ #ala
Particulate Matter (PM-10) : fuazassaunadnni 10 lueseu wde 24 dilus

Reviewed signatory Approved signatory

Reported results refer to submitted samplels) only. 2/2
Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev.05 03-01-2566
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ANALYSIS REPORT

Data Provided by Customer
Customer Name  : uit Anams 11 Tasamsmilesusiugraminsausiafiuyu Wogaaunssuneashs Usemuliasd

32101/16305
Address : huawsitu 91.noane Swdaung Report No. : M660006
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sempling Date  : 18-21 March 2023
Station : YauAawadt (UTM 47Q 599766 E, 1993168 N.) Sampling Method : Sound Level Meter
Data Provided by Laboratory
Sample No. : M&60006/3 Received Date  : 22 March 2023
Sample Type : SgAUEEN (Sound Level) Report Date : 1 April 2023
Model of Equipment : Quest Model of Traceability : CA-12B/U2040047
Reference of level (dB(A)); 110 dB/1,000 Hz Calibrated Date : 24 March 2022
Measurement of Reading (dB(A)} : 108.00 dB/999.42 Hz Certificate No : C2203-0102
Equivalent Sound Pressure Level (dB(A))
Time 18-19 March 2023 19-20 March 2023 20-21 March 2023
Leq 24 hrs. Lmax Leqg 24 hrs. Lmax Leqg 24 hrs. Lrmax
12.00-13.00 54.1 78.8 53.3 794 53.4 729
13.00-14.00 55.9 83.6 53.7 77.8 527 72.8
14.00-15.00 54.1 76.6 523 76.1 54.0 714
15.00-16.00 54.0 72.4 525 74.7 529 66.5
16.00-17.00 54.1 0.6 54.1 75.6 52.9 67.1
17.00-18.00 54.7 70.7 534 69.6 54.6 78.0
18.00-19.00 54.4 72.2 54.1 81.0 525 70.6
19.00-20.00 54.8 68.4 53.5 67.6 52.9 63.1
20.00-21.00 54.4 704 52.0 594 52.2 58.3
21.00-22.00 537 60.5 52.0 58.2 52¢ 583
22.00-23.00 54.4 66.5 52.5 56.7 533 57.6
23.00-00.00 54.6 61.2 523 66.1 53.5 629
00.00-01.00 54.3 66.0 52.1 58.4 52.7 61.8
01.00-02.00 53.4 65.1 520 577 525 67.6
02.00-03.00 53.9 64.2 52.1 62.8 53.0 66.9
03.00-04.00 54.6 67.0 531 67.1 53.4 66.5
04.00-05.00 56.1 760 559 75.6 55.6 72.6
05.00-36.00 56.9 76.1 56.9 76.6 56.9 76.9
06.00-07.00 56.9 [ 57.6 84.3 55.8 83.3
07.00-08.00 553 78.1 54.7 80.0 55.3 83.7
08.00-09.00 53.1 733 54.7 74.3 53.0 74.4
09.00-10.00 58.5 76.5 54.1 80.5 49.7 74.6
10.00-11.00 49.6 70.9 51.2 72.2 4719 69.6
11.00-12.00 55.2 79.6 53.0 77.8 51.1 733
Average 24 hrs, 54.7 - 538 - 53.5 -
Maxirmurm - 83.6 - 84.3 = 83.7
Standard” 70.0 115.0 T0.0 1150 70.0 115.0

. B ] - e el g 'y . a
Note: ¥ Ussmdrmensssumsdwandomuwien® adudl 15 (wa. 2540) Foa frmuanwsgrssdudsdnuialy

Reviewed signatory

Approved signatory

Reported results refer to submitted samplels) only. 1/2
Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev.05 03-01-2566
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ANALYSIS REPORT

Data Provided by Customer
= o o Y P - ' w wl
Customer Name : UTe% fnaws 32R Tﬂian1imﬂmuﬁwuqmamnsimuﬂum‘ju maqma*mnsmnaa%’w UsEmuUngy

32101/16305
Address s Auawiyy oLneass Yiauns Report No. : M660006
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 18-21 March 2023
Station : W suluunavas (UTM 47Q 600111 E, 1993160 N.) Sampling Method : Sound Level Meter
Data Provided by Laboratory
Sample No. : M660006/4 Received Date  : 22 March 2023
Sample Type  : se#udes (Sound Level) Report Date : 1 April 2023
Model of Equipment : Quest Model of Traceability : CA-128/02040047
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 18-19% March 2023 19-20 March 2023 20-21 March 2023
Leq 24 hrs. Lmax Leq 24 hrs. Lmax Laq 24 hrs. Lmax
13.00-14.00 624 99.7 60.4 84.7 57.7 84.3
14.00-15.00 64.4 884 59.7 84.1 572 83.2
15.00-16.00 62.1 88.0 61.5 84.4 56.5 83.1
16.00-17.00 59.6 86.4 59.3 84.9 56.0 B33
17.00-18.00 54.1 73.9 53.8 8156 520 75.8
18.00-19.00 54.3 63.6 52.6 828 53.0 66.8
19.00-20.0C 54.6 62.2 52.1 60.0 57.3 72.1
20.00-21.00 54.9 57.2 52.2 68.1 57.4 65.3
21.00-22.00 58.1 89.8 522 58.8 57.5 615
22.00-23.00 53.2 58.0 524 63.4 57.0 62.9
23.00-00.00 539 65.1 533 65.3 55.5 714
00.00-01.00 54.2 56.9 59.8 64.9 54.2 62.9
01.00-02.00 534 55.6 57.0 61.9 58.6 64.2
02.00-03.00 52.2 58.1 58.0 62.7 54.5 63.8
03.00-04.00 52.5 610 58.8 64.8 55.0 834
04.00-05.00 61.3 84.7 65.1 85.4 67.3 88.2
05.00-06.00 615 86.0 66.1 86.6 71.0 950
06.00-07.00 65.1 85.5 64.5 84.9 65.1 89.3
07.00-08.00 64.3 85.6 63.4 84.6 62.7 857
08.00-02.00 62.5 929 61.6 84.3 60.9 85.1
09.00-10.00 61.2 85.7 59.9 90.5 604 84.8
10.00-11.00 55.2 83.8 58.0 84.3 53.3 83.5
11.00-12.00 58.6 108.7 60.3 84.6 56.6 83.1
12.00-13.00 60.2 855 581 84.5 59.1 84.5
Average 24 hrs., 60.7 - 60.3 - 61.4 -
Maximurn - 108.7 - 90.5 - 95.0
Standard”’ T0.0 115.0 70.0 115.0 T0.0 115,0
Note: ¥ Yswnitnaiwnsmuntsdumdeuuioni atufl 15 (us. 2560) Fas dwmnmsgssiudoclaotily
Reviewed signatory Approved signatory
Reported results refer to submitted sample(s) only. 2/2

Do not copy partial of this analysis report without official approval.
MEC-Fi-45 Rev.05 03-01-2566
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ANALYSIS REPORT

Data Provided by Customer
-, Gl L) ot L el = ﬂl 13 ¥ l d
Customer Name  : UsWW Anaws 919 Iﬂiam‘imﬁmuinuqﬂamﬂ‘siuwwugu WHORMETMNTINNDATN USEMUUaTh

32101/16305
Address : fuakiu g 1LNeAY FNTAUNT Report No. : M660006
Sampling By : Sampling Teamn of Mine Engineering Consultant Co., ktd. Sampling Date  : 18 March 2023
Station : vouwUawsevnudnsauiimmile (UTM 47Q 599918 E, 1992177 N.)

Sampling Method : Ground Vibration Recorder
Data Provided by Laboratory

Sample No. + M660006/5 Received Date  : 22 March 2023
Sample Type  : ansiduasiiiou (Vibration) Report Date : 1 April 2023
Result
Parameter
TRANSVERSE VERTICAL LONGITUDINAL
Frequency (Hz) N/A N/A N/A
Peak Particle Velocity {mm/sec) <0.130 <0.130 <0.130
Peak Displacement {(mm) 0.000 0.000 0.000
Standard”
Peak Particle Velocity (mm/sec) - - -
Peak Displacement (mm) - - -

Note: ! Uszmansenmaminennssssunbuardaedon Tt dfvmarnsgumuguvdudsuaranudusuiiousinniminiiesiu
FRuilusmwhaagun 6 122 oudl 125 ¢ as¥uil 29 Surmy 2548

N/A waneiia Frequency < 1 Hz, Velodity <0.130 mm/sec wag Displacement < 0 mm
tansudnmilos 16,17 w.

Reviewed signatory Approved signatory

Reported results refer to submitted sample(s) only. 1/2
Do not copy partial of this analysis report without official approval.
MECHM-45 Rev.05 03-01-2566
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ANALYSIS REPORT

Data Provided by Custormer
Customer Name : U3¥w Ananws e Tassnisiwtisausiuguamnssusiinfuyu ilegsamnisunoasn Ussniutnsd

32101/16305
Address : suawily gunoase Famiauws Report No. : M660006
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 18 March 2023
Station : TsaSguthuunanana (UTM 47Q 600111 E, 1993160 N.)

Sampling Method : Ground Vibration Recorder
Data Provided by Laboratory

Sample No. : M660006/6 Received Date  : 22 March 2023
Sample Type : awduanilow (Vibration) Report Date 1 April 2023
Result
Parameter
TRANSVERSE VERTICAL LONGITUDINAL
Frequency (Hz) N/A N/A N/A
Peak Particle Velocity (mm/sec) <0.130 <(.130 <0.130
Peak Displacement (mm) 0.000 0.000 0.000
Standard”
Peak Particle Velocity {mm/sec) - - -
Peak Displacement {mm) - - -

Note: P Urmmnszvmminernssinbuaziuondes Fae Amumnasgumvasssdudsuazrariduanitoumnmmiuviiosiv
Afasilumvfinampuny e 122 noufl 125 1 ac¥ufl 29 Smen 2548

N/A vungifia Frequency < 1 Hz, Velocity <0.130 mm/sec uaz Displacement < 0 mm
nansudamiler 1617 u.

Reviewed signatory Approved signatory

Reported results refer to subrnitted samplels) only. 2/2
Do not copy partial of this analysis report without official approval.
MEC-FM-85 Rev.05 03-01-2566
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NSC-TISI-T15 17025
Testing 0623

=

ANALYSIS
REPORT

Data Provided by Customer
Customer Name : U3 #nams 1 Tassmsmilowudfugramnsaundadiuyu iRegaamnssunaadns Ussniudasi

32101/16305
s fvawsiv duneass Soviauws

Address

Sampling By
Station

: Sampling Team of Mine Engineering Consultant Co., Ltd.
g E -] aty, 1 g ; 1] ‘)g i
< EFuuinaiieuiluadlndfiuilasans

(UTM 47Q 600893 E, 1592113 N.)

Data Provided by Laboratory

Report No.
Sampling Date
Sampling Method

: M660006
: 21 March 2023
: Grab Sampling

Sample No. : M660006/7 Recelved Date  : 22 March 2023
Sample Type : th (Water) Analytical Date  : 22 March - 1 April 2023
Sample Appearance : @By finzneudhena Lifindu Report Date : 1 Aprit 2023
Parameters Units Analytical Methods ! Results Standard ?
pH @ 25 °C - Electrometric Method (4500-H* B) 7.6 5.0-9.0
Total Suspended Solids me/L Dried at 103-105 °C {2540 D) 28.7 -
Total Dissolved Solids meg/L Dried at 180 °C {2540 O) 233 -
Total Hardness mg/L as CaCQ; | EDTA Titrimetric Method (2340 C) 108 -
Turbidity* NTU Nephetometric Method (2130 B) 120 -

Note: Y Standard Methods for the Examination of Water and Wastewater, 23" ed, APHA, AWWA, WEF, 2017,
2 1.!'ia:mﬂﬂm”n‘iwn‘lsaammauuﬁwm a‘uuw 8 (1'1 . 2537) asnui'mm‘lu'luw'i“ﬂwagtunﬁam" uLLﬁ“iﬂmtmmﬂﬁﬂu‘mﬁauww‘m
A, 2535 Faa ﬂ'muﬁmmg‘luqamwuﬂuwmu‘lmﬂu nﬂ:.m“luﬂ'unwmumm wis 111 9ol 16 ¢ audl 29 num'ﬁuﬁ 2537

Wszianil 3)

* mnmvedeuiieguenvoutiansiuses IS0/EC 17025 vasfewfjiRmmanny

Reviewed signatory

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

MEC-Fi-45 Rev,05 03-01-2566
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Data Provided by Customer
R o al Y P P ‘ 2 e ol
Customer Name : U3wm dnamws d1da Tasenisiuilod wsugaamnssuTaiuyu 1HeQRAIMNITUNEATI Usenutam

32101/16305
Address s snvakiUu dunsass §miauns
Sampling By  : Sampling Team of Mine Engineering Consultant Co., Ltd.
Station : fhinduinashsYauilrainladfuiflasins

(UTM 47Q 600563 E, 1992001 N.}

Data Provided by Laboratory

‘ ,f;-:__»_!?‘

NSC-TISK-TIS 17025
Testing 0623

Report No.
Sampling Date
Sampling Method

ANALYSIS
REPORT

: M660006
: 21 March 2023
: Grab Sampling

Sample No. : M660006/8 Received Date  : 22 March 2023

Sample Type . 1h (Water) Analytical Date  : -

Sample Appearance : - Report Date : 1 April 2023

Pararneters Units Analytical Methods ¥ Results Standard ?

pH @ 25 °C - Electrometric Method (4500-H* B) = 5.0-9.0
Total Suspended Sotids mg/L Dried at 103-105 °C {2540 D) ** =
Total Disselved Solids e/ Dried at 180 °C (2540 C) % -
Total Hardness me/L as CaCO, | EDTA Titrimetric Method (2340 C) ** -
Turbidity* NTU Nephelometric Method (2130 B) b -

Note: ¥ Standard Methods for the Examination of Water and Wastewater. 239 ed. APHA, AWWA, WEF, 2017.
3 “Jizmﬁmuznﬁumiﬁemﬂamamw'm atuil 8 (wa. 2537) aanmwnm‘[uw's.,‘swuq;mmfiqLﬁ"mm“‘sw’mmmwaamaaauwemm

w.71.2535 L‘EEN n‘muﬁmwsgﬂuqmmwuﬂuwaammnu mwuw’luiwﬁ%mumnm tan 111 ﬂi!\ﬁ'l 16 ¢ asdudl

tUszanit 3)

* ‘i’lElﬂ’]‘i‘l’lﬂﬁaﬂuﬂﬂﬂﬂﬂﬂﬁﬂﬂ‘]ﬂﬂ"l‘i‘itﬁﬂﬂ ISOAEC 17025 ﬂﬂﬂ“mﬂgﬂaﬂ’l‘iﬂﬂaﬂﬁ
b 11]3’13-!']‘3&LﬂUﬂ')E)EIN.lﬁLdSN‘iI’iﬂU’II.m\'I

Reviewed signatory

Reported results refer fo submitted samplels) onty.
Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev.05 03-01-2566

Approved 5|gnat01y

Uil 24 quaiig 2537

2/5



THUGCOM
Oval

THUGCOM
Rectangle

THUGCOM
Rectangle

THUGCOM
Rectangle


ANALYSIS
£\~ REPORT

Testing 0623

Data Provided by Customer
a o o w - 1a Y = W @ o
Customer Name : U38% #ha1ws $1in Tasamawmilasusiugranunssueilaiiugu hegeamassuneadne Yisnulasi

32101/16305
Address : uaniUu S10Das FIWiAuns Report No. : MB60006
Sampling By  : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 21 March 2023
Station : 1:?”1ﬁ’aﬁu‘lﬁnmﬁ'sUﬂﬂ%ﬁ‘lﬂﬂﬁhﬂné’ﬁufﬁﬁidmi Sampling Method : Grab Sampling

(UTM 47Q 599722 E, 1992087 N.)
Data Provided by Laboratory

Sample No. : M660006/9 Received Date  : 22 March 2023

Sample Type . 1h (Water} Analytical Date -

Sample Appearance : - Report Date : 1 April 2023

Parameters Units Analytical Methods Results Standard 2

pH @ 25 °C - Electrometric Method (4500-H* B) e 5.0-9.0
Total Suspended Solids meg/L Cried at 103-105 °C (2540 D) i =
Total Dissolved Solids me/L Dried at 180 °C (2540 C) Gl -
Total Hardness me/L as CaCQ, | EDTA Titrimetric Method (2340 C) = -
Turbidity* NTU Nephetometric Method (2130 B) fa »

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

& U‘ivﬂ"lﬁﬁm n*:‘ium*saau'maauumﬁ'm avufl 8 (w7 2537) aanmummluw'i:ﬁwﬁ’autﬁﬁmLa“mL|.assnu'lﬁmﬂ'maqwmaa&mmmm
W..2535 (301 nwmmmgﬁuﬁmnmﬁﬂuwmmmw fRiluswiaeniun wy 111 aoufl 16 ¢ as¥uil 26 quaniug 2537
sz 3)

* iwmmnaauﬁawamaumamﬁ’mm ISQ/IEC 17025 vawiaalfjusnmveday

 Llsnsadiusedlfidesambuit

Reviewed signatory Approved signatory

Reported results refer 1o submitted samplels) only. 3/5
Do not copy partial of this analysis repert without official approval.
MEC-FM-45 Rev.05 03-01-2566
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/A ANALYSIS
47 = REPORT

Testing 0623

Data Provided by Customer
= Al o =4 . L -l 1 2 L% -
Customer Name : U3%w dnaws d1da Tasanisimios usiugrammnssuvlindudu RegaamNITNNDEIN Ysemuunsi

32101/16305
Address : vakilu Sundans Jmieunt Report No. : M660006
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 21 March 2023
Station : thRaAuudnamuoniles (UTM 47Q 599986 E, 1992119 N)  Sampling Method : Grab Sampling
Data Provided by Laboratory
Sampie No. : M660006/10 Received Date  : 22 March 2023
Sample Type : 1 (Water) Analytical Date  : 22 March - 1 April 2023
Sample Appearance : 1a Tingneu hifindu Report Date - 1 April 2023
Parameters Units Analytical Methods ¥ Results Standard 2
pH @ 25 °C - Electrometsic Method (4500-H* B) 7.0 5.0-9.0
Total Suspended Solids mg/L Dried at 103-105 ©C (2540 D) <54 -
Total Dissotved Solids me/L Dried at 180 °C (2540 O) 664 -
Total Hardness me/L as CaCQ, | EDTA Titrimetsic Method (2340 C) 291 -
Turbidity* NTU Nephelometric Method (2130 B) 1.1 -

Note: " Standard Methods for the Examination of Water and Wastewater, 23 ed, APHA, AWWA, WEF, 2017.
2 Ui-'mﬁﬂmunﬁumiﬁau’maauummm atiufl 8 (et 2537) eonmumanilumsy 's"lwq;tgﬂmms‘uuﬁ.,'mmﬁmmwaammaauum‘um
n.A.2535 Gos mwuﬂmwSﬁwqmmwuﬂuwmmﬁaﬁu Afilusvfianyunen @y 111 woudi 16 4 aviufl 24 fuMus 2537
Wszanil 3)

g ﬂﬂmwmauﬁagjuanmau“ﬁwms%‘im ISO/IEC 17025 wawipaUfjuAnimageu

Reviewed signatory Approved signatory

Reported results refer to submitted sample{s) only. as/5
Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev.05 03-01-2566
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NSC-TISE-TIS 17025
Testlng 0623

ANALYSIS

Data Provided by Customer
Customer Name : U3 finews 9110 Tasensimileausiugnanssuriinfuyu ivegeamnssunead dsenleng

32101/16305
Address s fvawiu Sunvans Jawminuns Report No. : M660006
Sampling By  : Sampling Team of Mine Engineering Consultant Co., Ltd.  Sampling Date  : 21 March 2023
Station s Upueathulud (UTM 47Q 599892 E, 1993804 N} Samptling Method : Grab Sampling
Data Provided by Laboratory
Sample No. : M660006/11 Received Date  : 22 March 2023
Sample Type  : 11 (Water) Analytical Date  : 22 March - 1 April 2023
Sample Appearance : Ta fingnau lufindu Report Date : 1 April 2023
Standard ?
Parameters Units Analytical Methods ¥ Results Appropriate | Maximum
Criteria Criteria
pH @ 25°C = Electrometric Method (4500-H* B) 7.5 7.0-8.5 6.5-9.2
Total Suspended Solids mg/L Dried at 103-105 °C (2540 D) <5.0 - -
Not more
Total Dissolved Solid L Dried at 180 °C {2540 C 419 1,200
otal Dissolved Solids meg/| ried a { ) than 600
Not
Total Hardness me/L as CaCO, | EDTA Titrimetric Method (2340 Q) 344 t:anmscl’): 500
Turbidity* NTU Nephelometric Method (2130 8} <1.0 5 20

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

2 YsgmAnseysevinennsoraduasinden Gos fvuavdninasiuay mmm':‘luw'wmn'rsﬂmun"ﬁﬂaanumumﬁ'muqmav
miﬁmnu?.uﬁaaaeumaamﬂuﬁw w.A. 2551 ARulusfiaaryiuny wau 125 seufivy 85 1 asdufl 21 wquniau 2551
* swmswadeulioguenvoutien1siuses ISO/EC 17025 vasforfiAntanadey

Reviewed signatory

Approved signatory

Reported results refer to submitted sample(s) only.
Do not copy partial of this analysis report without official approval,
MEC-FM-45 Rev.05 03-01-2566
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RECALIBRATION
DUE DATE:

December 5, 2023

%;‘é ;ﬂ% s

Calibration Certification Information
Cal. Date: December5, 2022 Rootsmeter S/N: 438320 Ta: 294 °K
Operator: Jim Tisch Pa: 751.1 mm Hg
Calibration Model #:  TE-5025A Calibrator S/N: 2262
Vol. Init Vol. Final AVol, ATime AP AH
Run {m3) (m3) (m3) (min) {mm Hg) (in H20)
1 1 2 % 1.4280 3.2 2.00
2 3 4 1 1.0110 6.4 4.00
3 5 6 1 0.9000 7.9 5.00
4 7 8 1 0.8570 8.8 5.50
L 9 10 1 0.7080 12.8 8.00
Data Tabulation
Pa )(Tstd )
Vstd Qstd w/ AH( Pstd/\ Ta Qa |y AH( Ta/ Pa)
(m3) (x-axis) (y-axis) Va (x-axis) (y-axis)
0.9974 0.6985 1.4154 0.9957 0.6973 0.8848
0.9932 0.9824 2.0017 0.9915 0.9807 1.2513
0.9912 1.1013 2.2380 0.9895 1.0994 1.3990
0.9900 1.1552 2.3472 0.9883 1.1532 1.4673
0.9846 1.3907 2.8308 0.9830 1.3884 1.7696
= 2.0419%6 = 1.27864
QSTD b= -0.00930 QA b= -0.00581
r= 0.99998 r= 0.99998
Calculations
Vstd=|AVol((Pa-AP)/Pstd)(Tstd/Ta) Va=|AVol((Pa-AP)/Pa)
Qstd=|Vstd/ATime Qa=|Va/ATime
For subsequent flow rate calculations:
- Pa Tstd -
Qstd= 1/m ((J&H( Pstd )(———-—-—Ta ))b) Qa= 1/m ((JaHi Ta/Pa )) -b)
Standard Conditions
Tstd:] 298.15 <k RECALIBRATION
Pstd: 760 mm Hg
Key US EPA recommends annual recalibration per 1998

AH: calibrator manometer reading (in H20)
AP: rootsmeter manometer reading (mm Hg)
Ta: actual absolute temperature (°K)

Pa: actual barometric pressure (mm Hg)

b: intercept
m: slope

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

the Atmosphere, 9.2.17, page 30

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

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

Certificate of Calibration

Certificate No.: C2203-0102

Order No: 2203040

Customer:

Date of Calibration: 2023-03-22

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

‘I'ype: CA-12B

Serial no: U2040047

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

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

Preconditioning:

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

Instruments and Program:

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

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

Traceability

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

Reference microphone: NCL, Norway

Voltage: TPA, Thailand

Frequency: TPA, Thailand

Puge 1 of 2

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

Certificate No.: C2203-0102

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

1. Sound pressure level

Relative humidity:
50 %RH
58.9+2.2 %RH

Specified sound | Measured sound | Deviated value Uncertainty Tolerance limit
pressure level pressure level (dB) (dB) IEC60942:2003
(dB) (dB) Class 2 (dB)
Reference microphone 40AU S/N 309231
110.00 | 108.0 | -2.0 | +0.1 +0.75
2. Frequency
Specified Measured Deviated value Uncertainty Tolerance limit
Frequency Frequency (%) (Hz) IEC60942:2003
(Hz) (Hz) Class 2 (%)
Reference microphone 40AU S/N 309231
1000.00at 110dB | 999.42 | 0.06 ] +0.1 *2.0
3. Total distortion
Specified sound . " i Tolerance limit
pressure level Measureg) /I;mtortmn U“c:,;t :)unty IEC60942:2003
(dB) ¢ ¢ Class 2 (%)
Reference microphone 40AU S/N 309231
110.0 [ 0.80 l +0.3 | +4.0

providing a level of confidence of approximately 95%
Calibrated By: i Checked By:
™M

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

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

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

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

Certificate of Calibration

Certificate Number : SPR23010174-3 Page : 1 of 4
Customer
< Equipment Name . Vibration Monitors
Manufacturer o Instantel
Model o N/A
Serial Number  UM14539
ID. Number - VM-NO-8

Environmental Conditions

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

Method of Calibration

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

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

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

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

Calibrated by : Approved by

Calibration Officer (

Authorized Signatory

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

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

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

PTB - Physikalisch Technische Bundesanstalt, Germany

SP-FM-04-15 rev.0



ty METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

Certificate No. :

Result of Calibration

SPR23010174-3

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

Geophone P/N 721A3301

Functional Performance Test

Page : 3 of 4

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

SP-FM-04-15 REV.Q




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

Result of Calibration

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

Results of Calibration : () Without ( ) After Adjustment

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

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

Note:

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

This Certificate is not certified for any cammercial transaction.

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

— End of Certificate -

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

Avio200
Preventive Maintenance Report

Company Name:

Instrument Location:

Instrument Serial No.: 079518071903

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

Company Name: IMINE ENGINEERING CONSULTANT CO,LTD
Address .
(Instrument Location):
Serial Number: 079518071903 PM Number: 1/2
R R Telephone Number: [089-150-9464
(if applicable):
Service Engineer Service Order WO-02113798
Name: Number:
Date PM Performed: 14-Feb-2023 Next PM Due Date: 14-Aug-2023
(DD-MMM-YYYY) (DD-MMM-YYYY)
Standard Labor Hours to Complete PM : 4 hours
Part Number Release Publication Date , )
09370140 Rev.4 B January 2018 n— _
i PerkinElimer
Scope

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

The customer should save their method before the PM begins.

General Instructions:

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

Copyright Information

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

Trademarks

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

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

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

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

Component / Specific Model Serial #

Configuration Notes

Parts Lists

Parts Included with the PM

Part Number
(if applicable)

Description

Quantity

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

Additional Reagents and Standards Required for PM

Part Number

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

(N9300221 diluted 100X)

ICP-OES/Avio200 Preventive Maintenance (PM)

Page 2 of 6




Procedure Checklist

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

1. General:

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

V] Is the instrument operational?
2. Mechanical:

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

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

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

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

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

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

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

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

¥ Drain air compressor surge tank.

¥] Clean exterior of instrument.

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




3. Electrical:

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

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

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

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

4. Optical:

¥] Check the neon lamp for proper operation.

¥1 Ensure that neon initialization passes at power up.

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

Neon Lamp Replaced: [lYes ¥INo

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

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

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

¥1 Check the shutter home sensor position.

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

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

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

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

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

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

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

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




5.2 Precision:

¥ Test for reproducibility of a set of measurement.

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

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

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

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

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

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




Additional Comments

Additional Comments Regarding the PM

PM1_2
Replace PM Kit

Review

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

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

Review of Preventive Maintenance:

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

Authorized Customer Representative: Date:
14-Feb-2023

(DD-MMM-YYYY)

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

PerkinElmer Ltd.

Soi 17 Rama 9 Road
Khwang Bangkapi, Khet Huay Kwang
Bangkok 10310
Thailand

Tel: 66 2719 6420 ; Fax: +66 2 319 7900
http://www.perkinelmer.com

Service Report

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

PM/OQ/IPV Left with Customer

Yes

No

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

Terms & Conditions

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

Taxes will be applied to your invoice if applicable.

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




PerkinElmer TruQ i

Atomic Spectroscopy Standard CERTIFIED

Certificate of Analysis

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

Lot Number: 57-208CRX1

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

* Instrumental Analysis using ICP Spectrometer:

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

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

Refer to side 2 for details of cettification.

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

, ) Certifying Officer:

PerkinElmer’

PerkinElmer, Inc.

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

i

Visit www.perkinelmer.com/lasoffices for a complete listing of our global offices.
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At()mic SpCCtIOSCOPY Standal'd 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
As 100 pg/mL 99.8 pg/mlL 3103a" Pb 50.0 pgfmL 49.9 pg/mL
Tl 100 pgimL 99.4 pgrml 3158* Se 50.0 ugfmL 49.8 ug/mL
cd 500pg/mL  50.0 pgimt. 3108*

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

Refer to side 2 for details of certification.

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

) Certifying Officer:

PerkinElmer, Inc.

PerkinElmer’
u.s.A. Tel: 1-203-925-4600

Visit www.perkinelmer.com/lasoffices for a complete listing of our global offices.
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Perkin=lm=r"

CERTIFICATE OF COMPLETION

This is to certify that

has completed the course

ICP Solid State RF Generator

17 May 2019

Date ' Certified by

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

CERTIFICATE OF COMPLETION

This is to certify that

has completed the course

ICP Basic Theory/Operation/Software

15 May 2019

Date Certified by

This Certificate has been generated electronically from PerkinElmer Learning Management System, LMS ES-009-000, 0-05-55-11
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&z DKSH

;‘Ime; Certificate of Calibration

'h Do NSC-TISI-TIS 17425

Colilrgtinm MY

Equipment: SPECTROPHOTOMETER Certificate No.. C06220365

Model: 723C Issued Date: 02 August 2022

Serial No. {or ID.): 2C41301043 (MEC-LAB11) Job No.: KSPR2209413

Manufacturer: KWF Page; 1 0of 2

Condition: In Condition
Customer:
Environment Condition: Temperature 231 °C i 04 °C

Humidity 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
natfonal stenderd or olher recognized national standard aboratories.

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 Sukivamvit Road, Bangchek, Phrakhanonp, Bangkok 10260
Phone: +86 2639 7000  Emall: info.callbrationg@diksh.com  Webstte: www.dksh.com/scientific-thailand

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

Certificate No.: C06220365 Page 2 of 2
Calibration Results:
Without Adjustment
Wavelength Accuracy (nm}, The spectral bandwidth of Std at 4 nm and UUC at4 nm
Standard Wavelength Unit Under Calibration Correction Uncartainty
418.48 418.5 -0.02 0.13
480,06 460.1 0.04 0.13
536.90 536.8 0.10 0.13
574.60 574.6 0.00 0.13
879.70 8798 -0.10 0.13
Photometric Accuracy (Absorbance)
Wavelength Standard absorbance Unit Under Callbration Corraction Uncertainty
0.0000 0.000 0.0000 0.0045
0.2899 0.288 0.0019 0.0045
420 nm
0.5170 0.516 0.0010 0.0045
1.0286 1.028 0.0006 0.0045
0.0000 0.000 0.0000 0.0045
0.2837 0.282 0.0017 0.0045
440 nm
0.5074 0.507 0.0004 0.0045
1.0071 1.007 0.0001 0.0045
0.0000 0.000 0.0000 0.0045
0.2487 0.248 0.0007 0.0045
465 nm
0.4593 0.460 -0.0007 0.0045
0.9322 0.933 -0.0008 0.0045
0.0000 0.000 0.0000 0.0045
0.2434 0.243 0.0004 0.0045
546.1 nm
0.4649 0.465 -0.0001 0.0045
0.9457 0.946 -0.0003 0.0045
©.0000 0.000 0.0000 0.0045
0.2570 0.257 0.0000 0.0045
590 nm
0.5035 0.504 -0.0005 0.0045
1.0022 1.001 0.0012 0.0045
0.0000 0.000 0.0000 0.0045
{.2560 0.256 0.0000 0.0045
635 nm
0.4968 0.496 0.0008 0.0045
0.9713 0.970 0.0013 0.0045
1 Rimonaw ivaToTnd $vfin
e Todmokey e The End of Certificate
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ISO/ABRC 17025

CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE :  pHMETER
MANUFACTURER :  EUTECH INSTRUMENTS
MODEL / TYPE i PH700
SERIAL NO. ¢ 983068/93X218814/93X052911
CLID. NO. ¢ 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 :

Calibration Engineer

5
CALIORATION Lasonstoer £ pra

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
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ANSI National Accredilation Board
ACCREDITETD
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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
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CLC

Accredited e
ISC/IEC 170256 h

Supplement to Calibration Certificate No. Q22077943

TRACEABILITY :

Certificate No. TT-0078-21, Due Date 18 August 2022,
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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CALIBRATION LABORATORY CO. LTD. .\, "

ACCREDITED
EESIGEELE.

CALIBRATION AND
DIMENSIONAL MEASUREMENT

ACDM-2814

CLC

Accredited
ISO/IEC L7026

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

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

of pH meter.
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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CLC
Accredited
IS0/IEC 17025

CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE : ELECTRONIC BALANCE
MANUFACTURER ; METTLER TOLEDNQ
MODEL /TYPE : AB204-S
SERIAL NO. : 1123163290[MEC-1.AB02]
CLID. NO. P 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 :
Calibration Engineer

Can mearion | Awonsroky Co, i

Approved By :

Authorized Signatory
06 August 2022

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

]IBE_M'R_& ANST Malional Accrediiairon Beard

ACC REDITED
— ESED =
; CALIBRATION AND
DIMENSKNAL MEASUREMENT
ACOM-2814

REPORT OF CALIBRATION
FOR

NOMENCLATURE :  ELECTRONIC BALANCE
MANUFACTURER :  METTLER TOLEDO
MODEL / TYPE :  AB204-S
SERIAL NO. :  1123163290[MEC-LAB02]
LOCATION SITE :  LABORATORY
DATE OF CALIBRATION  : 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
o
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Accredited
IBO/IEALC 17025

CALIBRATION LABORATORY CO.,LTD.

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

1. Error of indications [ Before Adjustment ]

¥
-'IBG:MRA— AN Halienat Accreditaton Bosid
S ——~_ ACCREDITED
T 50 B s
CALIBRATION AND

DIMENSIONAL 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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'f—\‘ ALIBRATION &
cLe
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. 22 ap
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CLC

Accredited
1SO/EC L7020

CERTIFICATE OF CALIBRATION

FOR
NOMENCLATURE ; ELECTRONIC BALANCE
MANUFACTURER t SARTORIUS
MODEL / TYPE : AZ214
SERIAL NO. : 28092281|MEC-LABO01]
CLID. NO. : 362101621
JOB CONTROL NO. : 220718072052
CUSTOMER : 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 : 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 :
Calibration Engineer
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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N CALIBRATION LABORATORY CO.,LD.

ilaé__"__ﬁﬁqg AH5E Walignal Arceeditaiign Board

Accredited
ISO/1IEC 17025

REPORT OF CALIBRATION
FOR

NOMENCLATURE :  ELECTRONIC BALANCE
MANUFACTURER :  SARTORIUS
MODEL / TYPE ;. AZ214
SERIAL NO. . 28092281[MEC-LABO1]
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 CoO.LTD. . ¢

—~ isdiier intes. |

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
page 3 of 4

F3-011-04/01-12
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CALIBRATION LABORATORY CO.LTD. . 4 o

ANSI Waltonai Acceaditalion Board
ACCREDITED

T
CALIBAATICN AND
DIMEMSIOHAL MEASUREMENT
Accredited ACDM-2814
ISO/IEC 17025
CALIBRATION DATA
4. Effect of eccentric application of a load on the indication
3 1 4 (3 : .‘ : 4\
[]
2 5 2 5
Display Value ( g) Maximum Pifference of
Nominal Test Value ( g)
Position 1 | Position 2 | Position 3 | Position 4 | Position 5 Center Value (g)
50.0000 50.0000 49.9999 50.0000 50.0002 49.9999 0.0002
Note. The Scope of Accredited ANAB Certificate No, ACDM-2814 Version 008 Page 41 of 54
This report is valid for the above stated instrument/s only.
### End of Certificate ###
Certificate No, Q22072052
F3-011-04/01-12 page 4 of 4
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1 Arsenic Digestion, Inductively Coupled Plasma Method
2 Barium Digestion, Inductively Coupled Plasma Method
3 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 Cyanide Distillation, Colorimetric Method!!
2 Formaldehyde Distillation, Colorimetric Method™?
3 Phenols 1) Distillation, Chloroform Extraction Method!

2) Distillation, Direct Photometric Method®!

174
uldau d1uqu 18 38N13

Sl druaiy AT

1 Antimony Digestion, Inductively Coupled Plasma Method™

2 Arsenic Digestion, inductively Coupled Plasma Method!™

3 Barium Digestion, Inductively Coupled Plasma Method!

i Beryllium Digestion, Inductively Coupled Plasma Method!!

5 Cadmium Digestion, Inductively Coupled Plasma Method™

6 Chromium Digestion, Inductively Coupled Plasma Method!!

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

8 Chromium (V) Colorimetric Method™

9 Cyanide Distillation, Colorimetric Method™

10 | Lead Digestion, Inductively Coupled Plasma Method™

11 | Manganese Digestion, Inductively Coupled Plasma Method™

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

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

14 |pH Flectrometric Method®™

15 | Selenium Digestion, Inductively Coupled Plasma Method™

16 | Silver Digestion, Inductively Coupled Plasma Method!!

17 | Vanadium Digestion, Inductively Coupled Plasma Method!!

18 Zinc

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

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

Plasma Method!:47

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

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

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

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

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

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

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

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

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

L=

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

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

6 Chromium Digestion, Inductively Coupled Plasma Method®"

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

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

9 | Lead Digestion, Inductively Coupled Plasma Method®"

10 | Manganese Digestion, Inductively Coupled Plasma Method”

11 | Nickel Digestion, Inductively Coupled Plasma Methiod®”

12 | Selenium Digestion, Inductively Coupled Plasma Method®”

13 | Silver Digestion, Inductively Coupled Plasma Method>”

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

15 Zinc Digestion, Inductively Coupled Pt%srn:(‘\’:z'ﬂ I\Te’_chod[i?]
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1. NITNTNPAAINNITU. ﬂﬁﬁﬂ‘]ﬂﬂi:ﬁ’li‘lﬂﬂﬁ‘lﬂﬁﬁﬂ'ﬁu, W.A. 2548. 1594 ﬂ‘]'iﬂ"l"ﬂﬂﬂ\'lﬂ{]ﬂﬁ‘ﬁiﬂ

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

2. anmiAmnrsudwindouniussinalne. gliediasisiinde. fudadei 4. njannn:

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

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

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

8. United States...




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

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

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

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

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

Tufuseaatil 22180164
(Certificate No.) ~ 77

Tusus99sZUUY

(Certificate of Accreditation)

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

s = o e
l.amsnﬁﬂ’mmmmm‘a‘g'mwamnmmqmawn's'm

(Secretary-General, Thai Industrial Standards Institute)

anlususasatuillv

(Issues this certificate to)

&t <l
ANBELAUN

(Address)

Tasun135UTRIANEINISE

(Certificate of competence)

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

goivuailUnmenuaNNTaves vesuiinmsvadeuiazesfiRnisaouiiioy

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

o =
BUWBLAVNTITIVUIDIN VIAdU
(Accreditation No. Testing 0623}

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

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

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

JUAVITNTAUNUUIATTIUHARNUNY AN
UfUATITNsuny
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nsensgRamnssy dinsanasgrdnfumngaamnssy A
(Mirvstry of Industry Thailand, Thal Industrial Standards Institute) ’(‘{f:} L .\\‘\\\
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(Scope of Accreditation for Testing)

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

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

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

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

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

0.01 mg/L to 5 mg/L

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

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

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

AALINADY
(environmental field)

1.1 (si9)

(water) (cont.)

- Total Suspended Solids
5.0 mg/L to 2 000 mg/L

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

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

- Total hardness
1 mg/L to 2 000 mg/L
(expressed as CaCOs)

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

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

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

Standard Methods for the

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

part 2340 C O/

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

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

DONIVAILAIUN 18 LUWIEU W.A. 2565

fetufl 17 nouniau w.e. 2566

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

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

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

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

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

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

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

0.01 mg/L to 10 mg/L

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

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

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

part 5220 C @

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

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

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

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

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

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

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

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

()

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

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

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

(water and wastewater) (cont.)

4. au (soils)

0.10 mg/ L to 100 mg/ L

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

- Heavy metal

* Chromium (Cr)

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

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

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

5.0 mg/kg to 100 meg/kg sample

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

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

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

()

NFENTNONAMNTTY ATUNNUNINIFIURERT T ORANTTY

(Ministry of Industry, Thai Industrial Standards

Institute)
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