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1. i nuthudeusugrinithunsiideeg1nd 1/05/62 Transverse 48 0.442 0.00124
Lﬁﬂﬁ'ﬁ’c}ﬂ (17.004.) Vertical 82 0.315 0.00056 0.584 100.0
Longitudinal 36 0.405 0.00189
3/10/62 Transverse 42 0.252 0.00051
(17.00 1.) Vertical 25 0.633 0.00382 0.681 100.0
Longitudinal 18 0.443 0.00277
2/05/63 Transverse 11 0.288 0.00521
(17.004.) Vertical 34 0.351 0.00258 0.637 100.0
Longitudinal 12 0.574 0.00932
2/10/63 Transverse 10 0.448 0.00716
(17.00 4.) Vertical 12 0.257 0.00403 0.589 100.0
Longitudinal 13 0.511 0.00769
2/05/64 Transverse 8 0.506 0.00814
(17.004.) Vertical 15 0.189 0.00002 0.633 100.0
Longitudinal 19 0.252 0.00528
1/10/64 Transverse 30 0.236 0.00104
(17.00 1.) Vertical 39 0.506 0.00163 0.526 100.0
Longitudinal 15 0.329 0.00346
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&u"lﬁ'ﬁuﬁummmilmﬁgmmm APHA-AWWA-WEF (Standard Methods for the Examination of Water

and Wastewater ; 21% edition, 2005) dauaag13lua15199 3-7

:; ac o v ad a d (v o Ll :
AN 3-7 UAANIBTNFAVAIDYNE ISMTUAICH HACMITNHITNTHAIDTIUN

dwtinsnsdaia MIfuIena MITPEIEMINIIeN ELEIGEAA.
pH $19dn - - Electrometric
Turbidity $198n u,‘ﬁnﬁu - Nephelometric
Total Suspended Solids $19dn LI - Dried at 103-105°C
Total Dissolved Solids 9dn o - Dried at 103-105°C
Total Hardness 37361 LL‘I}LE:J:L! - EDTA
Sulfate $2s6in uiu - Turbidimetric
Total Iron $296in @y Hel I pH<2 - Phenanthroline
Lead $29dn 1AL HNO, 1 pH<2 | - AA-Direct
Cadmium 32960 1@1 HNO, T pH<2 | - AA-Direct
Arsenic TWAN 1Ay HNO, i1 pH<2 - AA-Hydride
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pH Turbidity Total Total Total Sulfate |Total Iron| Lead Cadmium Arsenic
"uﬁaﬁ'u 119614 (NTU) Suspended | Dissolved | Hardness | (mg/L | (mg/L Fe) | (mg/L Pb)| (mg/L Cd) |(mg/L As)
Solids Solids (mg/L S0y
(mg/L) (mg/L) CaCo0,)
WOHANAY 2562 7.7 59.3 36.0 295 38 14.9 1.85 0.020 <0.001 <0.001
faInwy 2562 8.0 10.5 34 190 44 4.38 0.156 <0.005 <0.001 <0.001
WHHANIAN 2563 7.6 2.16 ND 678 270 496 <0.005 <0.005 <0.001 <0.001
ADIAU 2563 7.8 18.5 9.6 448 16 205 0.049 <0.005 <0.001 0.0041
WOHANIAY 2564 7.7 2.10 <5.0 788 370 572 0.090 0.006 <0.001 <0.001
AN 2564 7.9 2.12 <5.0 512 155 408 0.566 0.007 <0.001 <0.001
WHRNIAY 2565 7.6 1.9 6.7 90 34 18 0.209 0.009 <0.001 0.002
fAAINY 2565 7.8 26.1 7.0 275 30 75 0.423 <0.005 <0.001 0.001
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NNETA : ND : Not Detectable
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Turbidity
NTU
600
550 ]

450 o
400
350
300 o
250
200 <
150

]

1o 10.5 18.5 11.9 26.1
50 M . 2.16 210 212 .
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1 Arsenic Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method™®

2 Biochemical Oxygen Demand | 5-Day BOD Test, Azide Modification Method™

3 Cadmium Digestion, Direct Air-Acetylene Flame Method™®

4 Chemical Oxygen Demand Closed Reflux, Titrimetric Method@

5 Color ADM! Weighted-Ordinate Spectrophotometric
Method

6 Copper Digestion, Direct Air-Acetylene Flame Method™

7 Cyanide Distillation, Colorimetric Method™

8 Formaldehyde Distillation, Colorimetric Method™"

9 Free Chlorine lodometric Method®

10 Hexavalent Chromium Colorimetric Method

11 | Lead Digestion, Direct Air-Acetylene Flame Method'?

12 | Manganese Digestion, Direct Air-Acetylene Flame Method?

13 Mercury Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method?

14 | Nickel Digestion, Direct Air-Acetylene Flame Method™

15 Oil & Grease 1) Liquid-Liquid, Partition-Gravimetric Method™
2) Soxhlet Extraction Method™

16 | pH Electrometric method™

17 | Phenots Distillation, Direct Photometric Method™?

18 Selenium Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method™

19 | Sulfide 1) lodometric Method™
2) Methylene Blue Method?

20 Temperature Laboratory and Field Methads™

21 | Total Dissolved Solids Dried at 180 °C?

22 | Total Kjeldahl Nitrogen Macro-Kjeldahl Method'?

23 Total Suspended Solids Dried at 103-105 °C%
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24 Trivalent Chromium...
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24 Trivalent Chromium Digestion, Direct Air-Acetylene Flame Method;
Colorimetric Method; Calculation™
25 Zinc Digestion, Direct Air-Acetylene Flame Method®
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2. APHA, AWWA, WEF. Standard Methods for the Examination of Water and
Wastewater. 23" ed. Washington, DC: APHA, 2017,
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MINING ENVIRONMENT CONSULTANT £0,, LTD.

.

manududuvesiafnauiinnudu 1 ussenw gungl 25 swumSed

- sunlo 1 ¥l | Aunds s ol |rundn 24 Filus | Aucdo 1 few | sundn 1T~ | - .
mMIUANRY N I 3 3 5 IENIRTIVIG
» mgm | ppm | me/m | ppm | mgm | ppm | Ygm’ | ppm | mgm’ | ppm
Carbon Monoxide (CO) | 34.2 30 1026 | 9 - - - - - - | Non-Dispersive
Infrared Detection
Nitrogen Dioxide (NO,) | 032 | 0.17 - - - - - - - - | Chemiluminescence
Sulfur Dioxide (S0,) 0.78 0.36F - - 0.30 0.12 - - 0.10 0.04 | Pararosaniline
Total Suspended '
Particulates (TSP) - - - - 0.33 - - - 0.10 - Gravimetric-High
Volume
Particulate Matter - - - - 0.12 - - - 0.05 - Gravimetric-High
< 10 microns (PM-10) - Volume
- Ozone (O,) 020 | 0.10 |- - - - - 1 - - - Chemiluminescence
Lead (Pb) - - - - - 1.5 ¥ - - - Atomic Absorytion
Ii Spectrometer
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1. ssAufeegega (L) <115 ;
2. szAuffoundo 24 Faluc o 4 brs) <70 Jl

TumpumM I unle st i NINAUANATIU ARG IY
1
msszidaiy | STALEBIGIA L 115 10Bwace)
(Maxiroum Sound Level, Lmax)
sRulsunds 24 $2lue Tuifiu 70 wdiuage)
. . (Equivalent Sound Level, L, .24 hrr.)
ms lusuazdesiy —— — - ]
seaufuunas 8 2 Tus Tuiifiu 75 wFwage) |
(Equivalent Sound Level, L .8 hrs.)
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MINING ENVIRONMENT CONSULTANT CO..LTD.

AT IHANNTUAzITou M iNriieafiu

a
AU

AUTIVBIDYNIN MIvdn i AIBUTIVEOYNIA N3U9A
@nd) | @ofmnsaednd) | @olwas) | (Find) | Gafmmsaehad) | dadmes)
1 4.7 0.75 21 264 0.20
2 9.4 0.75 22 276 0.20
3 127 0.67 23 28.9 0.20
4 12.7 0.51 24 30.2 0.20
5 12.7 0.40 25 314 0.20
6 127 0.34 26 327 020
7 127 0.29 27 339 0.20
8 12.7 0.25 28 352 0.20
9 12.7 0.23 29 36.4 0.20
10 12.7 0.20 30 377 0.20
11 13.8 0.20 31 39.0 0.20
12 15.1 0.20 32 402 0.20
13 16.3 0.20 33 415 0.20
14 17.6 0.20 34 427 0.20
15 18.8 0.20 35 44.0 0.20
16 20.1 0.20 36 452 020
17 214 0.20 37 46.5 0.20
18 226 0.20 38 47.8 0.20
19 23.9 0.20 39 49.0 0.20
20 25.1 0.20 =40 50.8 0.20
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MINUANISTAUANURITBATINTHAN ST NUADYANTNDZDIATS

dB psi HansIUTRATY

180 3.0 Tassedradone

170 0.95 nszandIuInguan

160 0.30

150 0.095 AITINUANLINE U

140 0.030 fhqaqﬂﬁﬁm’ﬂqun'muazmmﬂaaﬁﬁumnmsv‘i'lnwmdszmﬁﬁns"galu?ﬂ1
(Occupation Safety & Health Administration : U.S. Department of Labor) vousu'ld
(OSHA. Maximum For Impulsive Sound)

140 0.030 Mgagaiidninmamieasvesszmpranigenimeeuiuls (USBM). TRP. 78
Maximum)

130 0.0095 Afneasudmualasdninmsmieus voulssimpanigeusni (USBM. TRP.
78 Safe Level)

120 0.003 My dhusunsnonn diudesaiunamme A

120 0.003 Miidn 185 umsdeuSou nazmgeqandaninguamuazanuasasueinnts
iouvenlszmeaemigensniseniuldlumsiieuderiesiu 15 wid (osHA.
Maximum For 15 Minutes)

110 0.00095

100 0.003

90 0.000095 ﬂ'1qqqﬂﬁﬁﬁﬂqumwuazmmﬂaaaﬁ'umnﬂ1sv‘imuuaqﬂszmﬁﬂn'ﬁ”gam?ﬂ1
veuiuld lunisthaudeiies 8 9213 (OSHA, Maximum For 8 Hours)

80 0.00003

1 o [ Y & . ™ = -
i wenmsdszneuns duuul 2541 “wpsmstlestunansenunnmsFiagszdaluaumsusuazmiiesiu
Tudszmelne” nesmsmilsaus nsuniwenssse
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panauANu Tunses iyl 15eu we. 2535

3 4 3 +
(599 AHUARUENYUZYBNIININIZLI809n1N 15991U

pfesenanulude 14 udangnsens o 2 (W.a. 2535) sonau
v v ¥
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do 1 frdanu
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1N nuneda dudeiifiannmsdseneufiems lssnugaannssuiegssuieasyg

v ' v v
uranhassuzniveongduaden uazlivuneausaudaindeninmsidihwessnuau s
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L4 * v k4 1 4 k4
nannfanssudululswnugaamnssu Tanhmsdeadiuldmuinas guniugumsszoiminag

° -1 dy
Smua 3 ludsenail
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49 2 1“’;”1“71”a°'7iizuwaaﬂmnTswmﬁ'mﬁﬂmﬁuﬁﬁmf;
(1) anudunsaazena (pH) S lidesndi 5.5 uazliuinnan 9.0
(2) A1 (TDS 30 Total Dissolved Solids) GoafiAdail
2.1 shitaten Tinnndh 3,000 Tedniudedns niorsuadennfitmuall Fudy
Uswneniria undaseasiniinie w3olszianveslssanigaamnisy mufinsuTssnugasimnasy

fivua uadee liunnd 5,000 Hadnsudedns

¥
o dat 1t o

2.2 fadeszuigesnin lsenuasguranihiflimaAu (Salinity) 110

912,000 fadinsusodns A1 Hdwd luthnsesiinwinndie fdea Mlegluuvanirlalifu
5,000 Hadnudodng

/(3) AsuIUBDY



(3) #15UuIUaBY (Suspended Solids) 131NN 50 adniuAsdns Hsoo1IUANA
< o 2 o s S & ‘ o &2 <
vinfidivua 13 JududSanhie unassesiuime uiedszanveslssugamunssu auiinsy

Tsenugammnssufvua uades lisnnnan 150 Taansunedns

3
@) Tanzniniiainail

4.1 Uson (Mercury) l3iu1nn11 0.005 dadnsunedas
4.2 |ty (Selenium) luu1nna10.02 adnTuneans
4.3 unailoy (Cadmium) 1311031 0.03 UadnSunodnas

4.4 i (Lead) Tiwnnir02  Gadnfudodns
4.5 0151519 (Arsenic) liunndn 025 sadnfudedns

4.6 Tasii8y (Chromium)

4.6.1 Hexavalent Chromium lIl,lllll'lﬂﬂ’J'T 0.25 Uaansusoans

4.6.2 Trivalent Chromium Tiunna10.75 dadniuaodns
4.7 V1i50% (Barium) TN 1.0 Hadnsunoans
4.8 ifa (Nickel) Tiwnnan 1.0 HadnSudodns
4.9 NOA (Copper) Tdunndi2.0  fadnSunodns
4.10 §9nd (Zinc) liunnin 5.0 dadnSunodns
4.11 uuamile (Manganese) liwnn 5.0  dadnfudedns

(5) #¥a 1WA (Sulphide) Aaiisuidiulalasiouda IWd@,s) innndt 1 TaanSudedns

(6) Tt lud (Cyauide) Anioudulelasiou lae lud @EEN) liinnndi 0.2

yadnsuaoans
(7) Wos¥ad lod (Formaldehyde) Tumandir  JadnSudedns
(8) M1351/52NOURUOA (Phenols Compound) Timnnnt  dadinfudsdag
(9) AMBIUBATY (Free Chlorine) Tiwnnii1  dtadnfudedas
(10) tWard 1oy (Pesticide) foalaidl
(11) Qg Tuanni 40 esrusaidon
(12) & Foaluiifufimadaiies
(13) nay dodlifuinesuos

/ (14) ¥isiunaz lvdu
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o _ o LY [] U a o Ly 1 a & 1
(14) ¥siusaz vy (0il & Grease) TuuInnI1 5 UaANSUADAAT U3DIANATNDIN
de yd o 23 C e 2 4
Afmua 13 JudvdSnanihne unassesfuime usedszianveslssnugaamnssy auiinsu s
NugaamMnssuMviua uadeeliunnd 15 dadnsunedng
(15) A1 §Tof (Biochemical Oxygen Demand) Hgingil 20 saruai¥es 11a1 S Ju
; y y 2 P e 22
luunna1 20 TadnSudeans HSeouana 1 INAMuA Y JunuLSusnime urassessulng

& a o 4 ] '
‘rfiﬂﬂizLﬂﬂﬂlﬂ\ﬂiQ\ﬂuQﬂﬂ'THﬂi‘ill VF]'IN‘V]ﬂilIT‘NQ'MQG]ﬂ"IﬁﬂiSNﬂ'lﬁuﬂ llﬂﬂﬂ'f)\ivlllil”lﬂﬂ’l'l 60

o P a

Uadniuneans
(16) MFiLAdU (TKN %30 Total Kjeldahl Nitrogen) 1in1nn31 100 Hadnsuaedns
& ' o v o ya & v v o4 a
niouanarInidmua 13 Jududsuranimg urassessuim visdszanveslsanugaam
nssu muinsulsugaavnssuiivua uasdedluiuinni 200 Taanfudedas
(17) A& 18# (Chemical Oxygen Demand) 14310071 120 HadnsuAvdns n39919

1 d'o ¥ Q. = : Qy 1 Q. cy Qy 1
uanannitmua 13 JududTuaiie urasessuime nielsznnves ssnugaamnsy ud

#o1li11AN1 400 Tadnsudoans

d83 nsasavdeuAnnasghitin Isaugaamassumade 2 Waudunsdareluil

(1) myasrmeusmiunsauazasveniie Widndesfannudunsauas
?’h\wﬁ)\ﬂf”l (pH Meter)

) miaseaeum Hmed IF1FEmsszimenda serdsquugil 103 samwaided
fagamail 105 ssrnaiFed lunan 1 42 Tug

(3) MIasdoUAEIsHYIUADY 11 193515 NTosRIUNTEMENTasloud) (Glass
Fibre Filter Disc)

@) msnsavaeus Inazwiin WHTamsaei

4.1 mMsasnaoumdanzd Tasdion newn uaadioy uuSon azfa difa

uazuanila W53 eznouiin uoumesu aulalns I lawnas (Atomic Absorption
Spectrophotometry) ¥iia lou3aue e lnisdu (Direct Aspiration) Hie3Enatani1 siiadu mulalasalad

(Plasma Emission Spectroscopy) ¥HADUANANE AniAa wareu (Inductively Coupled Plasma : ICP)

/4.2 MIATINAOUADNS 1H1IR
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42 Mmsasnaeumesixin uazmaiion 13195 evaeuinue urendu
aitlnTas THTAwART (Atomic Absorption Spectrophotometry) #i1a 18'13¢ 1nineIs$u (Hydride
Generation) ¥3835Waaiin %‘ﬁa«i?u duwalaselnd (Plasma Emission Spectroscopy) ¥HadUANTNNG
fiva waaun (Inductively Coupled Plasma : ICP)

43 msasnaeussen Widiteznouiinueusersu Tnad nued
IMAUA (Atomic Absorption Cold Vapour Technique)

(5) msnsvasyuaga g 11935 lamsn (Titrate)

(6) mansrvaevitln g WIS ndunazaudie33 nsau itySaueda
(Pyridine-Barbituric Acid)

(7) Mmsasveevuamesinad led 1%14351A808 (Spectrophotometry)

®) n1sasvasumensiszneviiuea WI93Endu uazawdies 4-02d Tuneud
W5 u (Distillation, 4- Aminoantipyrine)

(9) msasngevanassudese 191435 lele Tawasa (lodometric Method)

o )

T d' as o @ o o sy oY
(10) MmsasnaeumarsnlFiessuniomiadasnansodas 1150w 1asulan

Y

5 (Gas-Chromatography)
(11) mimnaanqquﬁwuﬁ TWidnsesingamgil Savaizsmsifiudediai
(12) n3asdvaeuaniunas i W afadeiazas udusnumimin
vouriiuas lusiu
(13) msasaverouiiled 114550z lue TwARiad (Azide Modification) igaing
20 ssruraiFoa Wunm 5 Tu Aadedu niedtmsoufinsulssnueaamassylfanuiiurey
(14) msasaaeumimdu W4T wan1a (Kjeldanl)

(15) Msasaoumd lod 11435 dovaare Tagludmdoy lalaswa (Potassium

Dichromate Digestion)
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MINING ENVIRONMENT CONSULTANT CO.,LTD.

nasguganhlumanhA ey

finig

waTfMuAgIgR” mumsinialssan

gaamibaiunislslazlond '

7

o Su . H
e AT o) T daztam | dszian | dszian | dezem | dazum
1 2 3 4 s
I | & nAuuazsa (Colour, Odour - 5 5 5 5’ -
and T;stc)
2. quUDd (Temperature) °C 5 5 5’ 1’ -
3. | anudunsauazdi - 5 5090 | 5090 | s09.0 -
4. | eondisuazaiw (DOY P20 unsa. 15 £6.0 4.0 £20 -
5. $Tef (BOD) 780 " 1 1S %20 340 -
¢ | upafiSungulndvesunavua P80 | BuRBus 3 %5000 | ¥20,000 - -
(Total Coliform Bacteria) 100 ua.
7. | wysaRSunguiaealadvasy P20 - T #1,000 | *4,000 - -
(Fecal Celiform Bacteria)
8. | lumse (NO,) uming unJa, 5 5.0 5.0 5.0 -
TuTasian
9. oy Twidioy (NH) umiag " B 0.5 0.5 0.5 -
Tulaniou
10. | Wusa (Phenols) " T 0.005 0.005 0.005 -
1. NBIAAQ (Cu) - b 01 0.1 0.1 -
12. | Teufia (Ni) - T 0.1 0.1 0.1 -
13, HBINIUA (Mn) . 5 1.0 1.0 1.0 -
14. | @n=& (Zn) ” T 1.0 1.0 1.0 -
15, | uamdoy (Cd) - 5 0.005 * 0.005° | 0.005+ -
0.05 ** 005 | 0.05°° -
16. | lasdivysdadneindur ” T 0.05 0.05 0.05 -
(Cr Hexavalent)
17. | nzia (pb) - 5 0.05 0.05 0.05 -
18. | Usemianue (Total Hg) - 5 0.002 0.002 0.002 -
19. | My (As) - 5 0.01 0.01 0.0 -
20. | Yzu1lud (Cyanide) - 5 0.005 0.005 0.005 -
21 MIUANIMTIF (Radioactivity)
- Aadusarh Wwamasasa, T .1 0.1 0.1 -
- fisdual - 5 1.0 1.0 1.0 -
22 | missifagRsuazdaiviang un s, 5 0.05 0.005 0.005 -
aneluinuA (Total
Organochlorine Pesticides)




MINING ENVIRONMENT CONSULTANT CO.,LTD.

WaIgIuguATIhhumManiiiIau (ae)

nunnIAgagR” mumanianlizimgen wnh
. - fmu \ aunilstoni ¥
Ay faa i - miw
uoA - dsziam | dizom | slaviam | dazam | dazan
1 2 2 4 5
23. | RAN(DDT) Tulasnswa. T 1.0 1.0 1.0 -
2a. | Tiesdriindan (Aipha-BHC) - 3 .0.02 0.02 0.02 -
25. | AaATu (Dieldrin) " ) 0.1 0.1 0.1 -
26. | 8aA3u(Aldrin) - T 0.1 0.1 0.1 -
27. | ilninasiuazislminge " 5 0.2 02 0.2 -
BuenTwd {Heptachior
&Heptachlor epoxide)
28. | wuwiu (Endrin) - . TLimurransanuidawisnis -
m'zmeuﬁﬁmuﬁ
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MINING ENVIRONMENT CONSULTANT CO.,LTD.
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MINING ENVIRONMENT CONSULTANT CO.,LTD.
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- Total Suspended Particulates

- High Volume Air Sampler & Blower
-No.7,7

-No. 11, 11

- No. 27,27

- Electronic Balance S/N.14245322

- PM-10

- High Volume PM-10 Air Sampler & Blower
-No.5,5

- No. 10, 10

-No. 15,15

- Electronic Balance S/N.14245322

MIn3I05A5sd T

- Leq.24 hr

- Sound Level Meter S/N 090146
- Sound Level Meter S/N 090148
- Sound Level Meter S/N (90152

msmmﬁhusaé’uamﬁau
- Peak Particle Velocity

- Frequency

- Peak Displacement

- Peak Vector Sum

- Air Pressure

- Instantel Model MiniMate DS-077 S/N

5279

n13n3INTITYIRUNIWID
I. pH

2. Total Suspended Solids
3. Total Dissolved Solids
4. Total Iron

5. Sulfate

6. Lead

7. Cadmium

8. Arsenic

- pH Meter S/N JC00085

- Electronic Balance S/N 1228510730

- Hot Air Oven S/N B493.0613

- Electronic Balance S/N 1228510730

- Hot Air Oven S/N B493.0613

- Spectrophotometer S/N 752512006

- Spectrophotometer S/N 752812006

- Atomic Absorption Spectrophotometer

S/N. 8516

- Atomic Absorption Spectrophotometer
S/N. 8516

- Atomic Absorption Spectrophotometer

S/N. 8516

REPORT: MM_M9: MAENGTANSAN/2022/0CT/CAL.DOC




ISCH

TiscH ENVIROMERTAL, INC.
145 SOUTH MIAMI AVE.

3 VILIAGE OF CLEVES, Ot 45002

513.467.9000
877.263.7810 TOLL FREE
$13.467.9009 FAX

WWW.

TISCH-ENV.COM

Date -~ Jul 26,

AIR POLLUTION MONITORING EQUIPMENT .

ORIFICE TRANSFER STANDARD CERTIFICATION WORKSHEET TE-5025A

2017 Rootsmeter 8§/N 9833620 Ta (K) - . 298
Operator Tisch Orifice I.D. - 1413 Pa {(mm) - 748.03
. METER ORFICE
PLATE VOLUME VOLUME DIFF DIFF DIFF DIFF
OR - START STOP VOL'ME TIME Hg H20
Run # {m3) (m3) (m3) {min) () {(in.)
1 NA NA 1.00 1.4110 3.2 2.00
2 NA. NA 1.00 0.9950 6.3 4.00
3 NA NA 1.00 0.8880 7.9 5.00
4 NA NA 1.00 0.8450 8.7 5.50
=3 NA NA 1.00 0.6970 12.7 8.00
DATA TABULATION
(x axis) {y axis) {(x axis) {y axis)
Vstd Qstd Va Qa
0.9800 0.6945 1.4030 0.99587 0.7057 0.8926
0.9760 0.9809 1.9842 0.9916 0.9966 1.2623
0.9738 1.0966 2.2184 0.9893 1.1141 1.4113
0.9728 1.1812 ©2.3267 0.9883 1.1696 1.4802
0.9675 1.3881 2.8061 0.9830 1.4103 1.7852
Qstd slope (m}) = 2.02255 Qa slope (m) = 1.26649
intercept (b) = -0.00092 intercept (b) = ~-0.00058
coefficient (xr) = 1.00000 coefficient (xr) = 1.00000

y axis = SQRT[H20(Pa/760) (298/Ta)]

y axis = SQRT[H20(Ta/Pa)l

CALCULATIONS

vetd = Diff. Vol (Pa- lef Hg) /7601 (298/Ta)
Qstd = Vstd/sze

Va = Diff Vol [(Pa-Diff Hg)/Pal

Qa = Va/Time

For subsequent flow rate calculations:

Qstd =

Qa = l/m{[SQRT H20(Ta/Pa)}- b

1/m{[SQRT(H?O(Pa/760)(298/Ta))]- b}



TISCH ENVIROMENTAL, INC.

145 SOUTH MIAM! AvE,
N : VILLAGE OF CLEVES, OH 45002
ENVIRONMENTAL 513.467.90C
877.263.7610 TOLL FREE
513.467.9009 FAX
‘ WWW.TISCH-ENV.COM
AIR POLLUTION MONITORING EQUIPMENT
Qstd/Qa and Qstd vs deltaH
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CALIBRATION REPORT

Instrument : Sound Level Meter Manufacturer : ACO Co. Ltd. Model 6236
Date of Calibrate : August 19, 2022 Dued Date of Calibrate : January 6, 2023
Calibrator : Sound Calibrator Manufacturer : Scarlet Tech Co., Ltd.
Model : ST-120 Serial No. : ST120C0267E Range of Calibrator : 93.97 dB

Calibration Report

No. Serial No. Before Adjust After Adjust Inspection Result
1 090146 94.0 94.0 Pass
2 090148 93.7 94.0 Pass
3 090152 93.7 94.0 Pass
6 090158 94.2 94.0 Pass
8 090171 93.7 94.0 Pass

Frdis yubriva s HAARDUT

;" GRSVULTANT

TuwsialjiRmsvinaudusnin u s, ‘
’ ' Limited Parrnership

(Weanafinmn edusgesToude)
fannisviatjuisnag



Calibration Certificate

Part Number : 712A0101
Description : MiniMate DS-077
Date : ' February 18 2008
Unit S/N: 5279

TEST REFERENCES* . - Model . Serial No.

Stanford Spectrum Analyzer SR760 41116

Stanford Function Generator - DS335 31568

Bruel & Kjaer Power Amplifier 2706 2057323
Bruel & Kjaer Accelerometer 4381 1912052
Bruel & Kjaer Charge Amplifier 2635 2003006
Bruel & Kjaer HPMC 4221 2113639
Bruel & Kjaer Mic. Carrier System . 2804 2040694
Bruel & Kjaer Microphone 4193 1863894

| BAYTECH KOREA INC., an authorized Service and Calibration Facility in
Korea for INSTANTEL INC., hereby certifies that this unit has been
calibrated and that the results are consistent with the specbiﬂcations
published regarding this instrument. The SENSORCHECK feature of the unit
is sufficiently reliable to indicate proper operation, although it is
recommended that this unit be sent to ”INSTAN.TEL or BAYTECH for regular

calibration.

AUTHORIZED BY:




TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
% CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 Nsc
CALIBRATION 0008

TEL.0-2717-3000-24

FAX.0-2719-9484

Cert.No
Page

Certificate of Calibration

Equipment :
Model :

Serial No. :

ID No. :
Manufacturer :
Made in :

Submitted by :

Ambient Temperature :

Relative Humidity :

Calibration Procedure:

Calibrated by :

Approved by :

Pornthippa Tameyakul

) Ponpan Paipim

(

( ¥) Malee Butkruea
(

() Saithip Meangmai

Issue Date :

pH Meter
pH 1200
JC00085
PHM-005
YSi
China

Environment & Laboratory Co.,Ltd.
53/3 Moo3 Ravadee Road, Taladkwun, Muang
Nonthaburi 11000

1

(25 +/-2.5) °C

(50 +/- 15) %

In -house method :

- CP-CH5 : based on direct measurement by
using standard voltage calibrator and

certified reference material (CRM)

~ CP-CH8 : based on comparison technique by
comparison with reference standard thermometer

Walalak Sirithean

Wy

Approved Signatory

9 August 2016

The Uncertainties are for a confidence probability of approximately 95%.

This certficate may not be reproduced other than in full. except with the prior writien

approval of the head of Corporate Services 3. Equipment Calibration and Tesuing Services

-TISI-TI$17025

.. 16CH1145
2 10of3

A 0050882



Equipment :

Model :

Serial No. :

ID No.:

Manufacturer :
Received Date :
Condition As-Received:
Calibration Date :
Reference :

Condition of this calibration result

1. Reference Standard Instrument

Instrument

1) Document Process Calibrator

2) Ref. Standard Thermometer

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

u o
2y

Y

Cert.No.: 16CH1145 .-

- Traceable to National Institute of Metrology (Thailand), NIMT
2. Reference Standard Materials

pH Meter

pH 1200 Page.: 2 of 3

JC00085

PHM-005

YS!

3 August 2016 Ny

Used ltem fi

6 August 2016

1608-0099DC-1 b
Model  SerialNo. IDNo.  Cert. No. Due Date %
741B 9771002 130RC016 15E3885 15 Nov 2016 ‘q:
1523 2188080  130RC044 161563 18 May 2017 3,

: pH calibration standard : qff”

The calibration of the standard buffer solution is perfomed by two-point ”'

calibration using glass electrode.

&
(Traceable to Danish Institute of Fundamental Metrology (DFM)) ’f
Material Manufacturer Lot. No. Exp. date ~
pH 4.004 Radiometer C02286 14 Apr 2020 %,
pH 6.999 Radiometer C02291 28 Apr 2020
pH 10.011 Radiometer C02295 13 May 2020
3. This certificate was certified only for the instrument we calibrated. ff
4. This result of calibration was found accurate as shown on date and place of calibration only. ‘\:1
Calibration Results ?,/.;
Function : mV Measurement )
Performing standard curve by Fluke at pH (4,7,10) ’f:}
Standard L‘\f
Unit Under Nominal Voltage Actual Reading Uncertainty of Coverage @,;
Calibration Value Input Measurement factor i
pH mv mV pH (mv) k "
pH Meter 4.00 177.48 177.5 4.01 0.058 2.00
S/N.:4C00085 7.00 0.00 0.0 7.00 0.058 2.00
10.00 -177.48 -177.3 10.00 0.058 2.00

a 0761295



Equipment :

pH Meter Cert.No.: 16CH1145

Model : pH 1200 Page.: 30of 3
Serial No. : JC00085
ID No. : PHM-005
Manufacturer : YSI
Received Date : 3 August 2016
Condition As-Received: Used Iltem
Calibration Date : 6 August 2016
Reference : 1608-0099DC-1
Calibration Results
Function : pH Measurement
Performing three — buffer standard curve using buffer nominal pH 4 7 10)

Unit Under Standard pH Actual pH | Actual mV Uncertainty of Coverage

Calibration Buffer Solution Reading Reading | pH measurement factor

(mV) @) k
pH Electrode 4.004 4.02 1447 0.0084 2.00
S/N.- 6.999 7.01 -32.2 0.0093 2.00
10.011 10.01 -204.9 0.014 2nQ

Function : Temperature Measurement
(*) Without adjustment
This equipment was connected with Temperature Probe;

- Modei:

- Serial No. :

Dimension of probe,

- Length : 120 mm.
- Diameter : 3 mm
Immersion Depth : 100 mm.
Calibration Standard uuc* Uncertainty of Coverage
Point Temperature Reading Error measurement factor
| c) (’c) (c) (’c) (£°c) k
25.0 24.999 25.0 0.001 0.20 2.00

Remark : - UUC* = Unit Under Calibration

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage

factor k ,

providing a level of confidence of approximately 95 %.

-000-

Naly, -

a 0769697



METTLER TOLEDO

Calibration Laboratory
Mettier-Toledo (Thaitand) Limited
272 Soi Soonvijai 4, Rama 9 Road, Bangkapi, Huaykwang, Bangkok 10320
Tel: 027230300 Fax: 027196479
http:/iwww.mt.com
Certificate Number : CCW-4192.16/C

Customer :

Request Number :
Object / Equipment :
Calibration :
Manufacturer :
Model :

Serial Number :

ID Number :
Agreement Number :
Date of Receipt :
Date of Calibration :
Condition of Equipment :
Place of Calibration :

Comment :

Date of Issue :

Calibrator :

Approved by :

CERTIFICATE OF CALIBRATION Page: 1 of 4
ENVIRONMENT & LABORATORY CO., LTD.
53/3 Moo 3
T.Talad Kwan, A.Mueang

NONTRHABURI 11000
LT
Electronic Balance / Scale
Single Range
METTLER TOLEDO
AL204

1228510730
ABN-002
SCL16090147
September 27, 2016
September 27, 2016
Good

304 ROOM

N/A

September 28, 2016

Mr.Chawalit Martsuloke

Mr.Santi Jitniyom

] Mr.Surachet Sukkate

The contents of this cerificate may be published or reproduced or passed to a third party only in full, except with the prior writien approvai of the Calibration Center, Mettier-Toledo {Thailand) Ltd.

FOA3C by Meier. Tokdo(Thadand} Limzes Rev, 22

Thes 5 an orgwnad document
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Calibration Laboratory
Mettier-Toledo (Thailand) Limited

272 Soi Soonvijai 4, Rama 9 Road, Bangkapi, Huaykwang, Bangkok 10320

Tel: 027230300 Fax: 027196479
http:/www.mt.com

Certificate Number ;

METTLER TOLEDO

CCW-4192-16/C

Device

Model : AL204
Serial Number :
Calibration :
Capacity : Max
Readability :

1228510730
Single Range

210 g
0.0001 ¢

Page: 2

of 4

Results of Calibration :

1. Repeatability

Without Adjustment

For Weighing Range 1

Nominal Value {(g)

Standard Deviation (g)

Max Capacity = 210 g
Readability =  0.0001 g

20
200

0.00005

0.00008 ]

For Weighing Range 2

Nominal Value (g)

Standard Deviation (g)

Max Capacity = - g - .
Readability = - g -

2. Departure of Indication form Nominal Value

For Weighing Range 1
Nominal Value |Conventional Value| Mean of Indication Correction Uncertainty Coverage Factor
{9) {9) (9) (9) fed k
0.2 0.20000 0.20000 0.00000 uouull 210
0.5 0.50000 0.50000 0.00000 0.00013 2.10
2 2,00001 2.00003 -0.00002 0.00013 2.10
5 4.99998 4.99997 0.00001 v.pu013 210
10 9.9999A 10.00003 -0.00007 0.00013 2.0y
20 20.0000u 20.00007 -0.00007 0.00013 2.08
50 50.00002 $0.00010 -0.00008 0.00014 2,06 5 ¥ & s
100 99.99995 100,00003 -0.0000¢ 0.00020 ) v,‘-.a._ﬁ)i N T °
150 149.99997 150.00007 -0.0001v 0.00027 R 201 w0
200 199.99994 200.00007 -0.00013 0.00034 )
: ' : : SE .
. . V;, - S

<«
The given extended measurement uncertainty is the standard uncertainty of the measurement multiplied by-coverage factor,k
& -

as per listed in table above,which corresponds to a confidence level of about 95%. &

R X

S

FOB3C by Megler- Tokao(Tnatund) Lemded Rev. 22
The 3 an onginal document
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"METTLER TOLEDO

Calibration Laboratory
Mettler-Toledo (Thailand) Limited
272 Soi Soonvijai 4, Rama 3 Road, Bangkapi, Huaykwang, Bangkok 10320
Tel: 027230300 Fax: 02719 6479

hitp://wwww.mt.com

Certificate Number : CCW-4192-16/C

Model : AL204 Serial Number : 1228510730 Page: 4 of 4

Environment condition :
The measurement was carried out in the 304 ROOM
under following environment condition :
Temperature : 264 °C to 268 °C
Humidity: 586 % to 593 %

Measurement method :

The calibration was performed by using Calibration Laboratory’s in-house calibration method # CP /W002 /05 based on
"UKAS LAB 14 : Calibration of Weighing Machines " ; edition 4 / November 2006

The balance/scale was calibrated by placed standard weights on the weighing pan. The standard weights used for calibration are made
of stainless steel a density of approximate 8,000 kg/m? on the basis of weighing at air density of 1.2 kg/m* and a temperature of 20+2°C

Reference standards instrument :

Instruments OIML Class Model Serial/Control No. Certificate No. Due Date
Standard weight set METTLER TOLEDO  E2 1mg-200g WS22 M151118 Apr 25, 2017
Humidity & Temperature Meter VAISALA - HM34 IN24 16H405 Feb 07, 2017

Measurement uncertainty :
The given extended measurement uncertainty is the standard uncertainty of the measurement multiplied by an extension factor k ,
which corresponds to a confidence level of about 95% for a normal distribution. The standard uncertainty was calculated according to M3003

Traceability: The measurement is traceable to following national standard, which realize the physical unit of measurement (Sl).
- National Institute of MetrologyThaifand (NIMT), through Metrological Center SCI ECO Services (Calibration No,0244)
- Physikalisch Technische Bundesanstalt {PTB) through Technogy Promotion Association (Thailand - Japan ) (Calibration No,0008)

End of Report

F0B3C by Merer-1 oledo(Thadand) Limeed Rev. 22
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
\ - CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES

NSC-TISI-TIS17025

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 CALIBRATION 0008

TEL.0-2717-3000-24 FAX.0-2719-9484

Cert. No.: 16TM1916
Page.: 1 of 3

Certificate of Calibration

Equipment ;

Hot Air Oven

Modet : UM 400
Serial No. : B493.0613
1D No. : CHO-01
Manufacturer : Memmert

Submitted by :

Location :

Ambient Temperature :

Relative Humidity :

Calibrated by :

Approved by :

( /) Pornthippa Tameyakui
(")

Malee Butkruea

Issue Date :

Environment & Laboratory Co.,Ltd.
53/3 Moo 3, Ravadee Road,
Taladkwun, Muang,

Nonthaburi 11000

Room No.: 303

(26 % 10)°C
(50 +30) %

Viporn Tantiyawutti

ol

Approved Signatory

26 July 2016

The Uncertainties are for a confidence probability of approximately 95%.

This certificate may not be reproduced other than tn full, except with the prior written

approval of the head of Corporate Services 3 : Equipment Calibration and Testing Services.

\\
N

A 0051033
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DR

Equipment :

Hot Air Oven Cert. No.: 16TM1916
"Modet : UM 400 Page.: 2 of 3
- Serial No. : B493.0613
ID No. : CHO-01
Manufacturer : Memmert
Received Order : 14 July 2016
- Condition As-Received : Used Item
Calibration Date : 14 July 2016

.-. Reference : 1607-05180C-1

Procedure Used :- e
A . . . . i
Calibration were conducted using in-house calibration procedure CP-OT02 according to direct N
measurement method with Data Acquisition which connected with Resistance Temperature ¥,
. Detector ( RTD ). i
. The temperature scale used was based on ITS-90. o
. Condition of this result of calibration
" 1. Reference standard instrument:-
instrument Model Serial No. Cert. No. Due Date n—
1) Data Acquisition 34970A MY44060450 161380 13 Mar 2017
~ 2. This result of calibration was found accurate as shown on date and place of calibration only. fﬂ'.,
3. This certification is traceable to the International System of unit maintained at :- 7
- National Institute of Metrology Thailand. ( NIMT ). »
- National institute of Standards and Technology (NIST), The United State of America 53
" Result of Calibration :=  (*) Without Adjustment
" Function of UUC* : Temperature Source
» Fresh air setting : Close Environment during calibration i
R Boginning End
Temp.(°C) 32 30
2 4 REL.Humid.(%) 67 61
C i
- & AC Supply (Volt) 230 230 A
1 3
g (ref) i
9 : iy
H P H2 i
6 ' i
g, 8
4 — R
W’—Z-_:I;/zj}- c ﬁ Position : { Ref. §td./ID No.: I
. b 1 ] 14RTD101 | »
2 2| 14RTD102
w |3 | 14RTD103
4 14RTD104 |
i i fC ber : s
Probe Installation Details : Dimension of Chamber Lo ] 4RTDI0S
a= 5 cm D= 0.33 m _.§, . 1481—91_0?_
W= 0.40 m 7 14RTD107

b= 5 cm . T ]
_ H= 0.40 m 8 14RTD108 g

c= 5 cm . — 2]

Capacity = 0.05 m? 9 (ref.) 14RTD109

a 0759611



Equipment : Hot Air Oven Cert. No.: 16TM1916

"' Model : UM 400 Page.: 3 of 3
-Serial No. : B4983.0613
- 1D No. : CHO-01
Manufacturer : Memmert
g: Received Order : 14 July 2016
“* Condition As-Received : Used item
. Calibration Date : 14 July 2016
-, Reference : 1607-05180C-1
,_';_-: Result of Calibration :- (*) Without Adjustment
* Function of UUC* : Temperature Source
Calibration uuc* uuc* Temperature Temperature Overali ) Coverage
- . . Lo Uncertainty
Point Setting | Reading stability uniformity Variation Factor
(c) | c) | (¢ (£°C) (°C) (°c) | (#cC) k
104.0 104.0 104.0 0.12 0.67 1.1 0.40 2
Calibration Measured Temperature ( °C)
Point Position
(°C) 1 2 3 4 5 6 7 8 9 (ref.)
104.0 103.834 | 103.955| 103.688 | 103.960 | 103.937 | 103.616 | 104.597 | 104.142 104.264

° This instrument was control by temperature controller Sigma, model SFN48.
~Average* : The average of 30 values in each position.

- Temperature stability : One-half of the greatest maximum difference of measured temperature at any one sensor.

: Temperature uniformity : The maximum difference of measured temperatures at any sensors and the measured

" temperature at the reference location which are observed at the same time or at as close an observation time as

E possible to determine the temperature pattern or homogeneity within the chamber under steady-state conditions.

» Overall Variation : The Difference of the maximun and minimum measured temperatures throughout observation.
# UUC* : Unit Under Calibration

. Note : The reported uncertainty of measurement was included stability and excluded uniformity .

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
" factor k , providing a level of confidence of approximately 95 %.

-000-
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SPC CALIBRATION CENTER CO. LTD.

SP Cal 1194 Soi Wachirathamsathit 57 Sukhumvit 101/1 Bangchak Prakhanong Bangkok 10260
C Center , Tel: +66 (0) 2185-4333 Fax: +66 (0) 2185-4424
website : http://www.spcgroup.co.th

b i b b i b e 0

Certificate of Calibration

Equipment: SPECTROPHOTOMETER  Certificate No.:  C06160380
Model: 752s Issued Date: 17 September 2016
NSC-TISI-TIS 17025
Serial No. {or ID.): 752512006 Job No.: KCAL1610728 Calbration 0087
Manufacturer: Spectrumiab Page: 10of 3
Condition: In Condition
Customer: ENVIRONMENT & LABORATORY CO., LTD.
53/3 Moo 3, Talad Kwan,
Mueang, Nonthaburi 11000 Thailand
Environment Condition: Temperature 23 °C + 2 °C
Humidity 50 %RH + 15 %RH
Calibration Place: Environment Laboratory, SPC Calibration Center Co., Ltd.
1194 Soi Wachirathamsathit 57, Sukhumvit 101/1 Rd.,
Bangchak, Prakhanong, Bangkok 10260 Thailand
Calibration By: Mr. Dumrong Boonsopon
Calibration Date: 16 September 2016
The Method used: In house method, SPCC-Wi-24, base on ASTM E 275-01 and ASTM E 387-04
Traceability: This certificate is traceable to the CRM maintained by National Institute of Standards
and Technology (NIST) through Starna Scientific Limited.
The standard for Wavelength Certificate No. 99114 and 57407
The standard for Photomatic Certificate No. 99113 and 57399
&XJ
{ Mr. Dumrong Boonsopon ) ( Mr.Nitinun Srihawan )
Person in charge Chem&Envi Division Manager

This certificate is issued the units of measurement according 1o the internationat System of Units {S1). It provides traceability of measurement to international or
national standard or other recognised national standard laboratories.

The measurement uncertainty stated 's the expanded uncertainty which is obtained from the standard uncertainty muitiplied by the coverage factor (k=2) to
provide a level of confidence of approximately 95% it 1s determined in accordance with the Guide to Expression of Uncertainty in Measurement (GUM). The effect
that the results relate only to the items calibrated.

This calibration certificate shal! not be reproduced except in full only, without writer approval from SPC Calibration Center Co.. Ltd.

SPCC-FM-C06-07: 03 May 2016




S%Callbgaygnr

SPC CALIBRATION CENTER CO.LTD.

1194 Soi Wachirathamsathit 57 Sukhumvit 101/1 Bangchak Prakhanong Bangkok 10260
Tek +66 (0) 2185-4333 Fax: +66 (0) 2185-4424
website : http://www.spcgroup.co.th

e e et e e

Certificate No. : C06160380 Page 2 of 3
Calibration Results:
Without Adjustment
Wavelength Accuracy (nm), The spectral bandwidth of Std at 2 nm and UUC at 2 nm
Standard Wavelength Unit Under Calibration Correction Uncertainty
418.77 420 -1.23 1.16
536.58 538 -1.42 1.16
637.58 638 -0.42 1.16
748.48 750 -1.52 1.16
807.03 808 -0.97 1.16
Photometric Accuracy (Absorbance)
Wavelength Standard absorbance Unit Under Calibration Correction Uncertainty
0.0000 0.000 0.0000 0.0045
0.2793 0.278 0.0013 0.0045
440 nm
0.5043 0.498 0.0063 0.0045
1.0040 0.984 0.0200 0.0052
0.0000 0.000 0.0000 0.0045
0.2444 0.244 0.0004 0.0045
465 nm
0.4568 0.453 0.0038 0.0045
0.9300 0.916 0.0140 0.0045
0.0000 0.000 0.0000 0.0045
0.2410 0.239 0.0020 0.0045
546.1 nm
0.4639 0.458 0.0059 0.0045
0.9449 0.924 0.0209 0.0045
0.0000 0.000 0.0000 0.0045
0.2557 0.253 0.0027 0.0045
590 nm
0.5033 0.495 0.0083 0.0045
1.0023 0.974 0.0283 0.0053
0.0000 0.000 0.0000 0.0045
0.2552 0.252 0.0032 0.0045
635 nm
0.4974 0.490 0.0074 0.0045
0.9720 0.948 0.0240 0.0045

SPCC-FM-C06-07: 03 May 2016
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SPC CALIBRATION CENTER CO. LTD.

1194 Soi Wachirathamsathit 57 Sukhumvit 101/1 Bangchak Prakhanong Bangkok 10260
Tel: +66 (0) 2185-4333 Fax: +66 (0) 2185-4424
website : http//www.spcgroup.co.th

Calibration Results:

Without Adjustment

Photometric Accuracy (Absorbance)

Certificate No. : C06160380 Page 3of 3

Wavelength Standard absorbance Unit Under Calibration Correction Uncertainty
0.0000 0.000 0.0000 0.0080
235 nm
0.7394 0.733 0.0064 0.0080
0.0000 0.000 0.0000 0.0080
257 nm
0.8597 0.844 0.0157 0.0080
0.0000 0.000 0.0000 0.0080
313 nm
0.2889 0.288 0.0009 0.0080
0.0000 0.000 0.0000 0.0080
350 nm
0.6386 0.627 0.0116 0.0080

The End of Certificate

SPCC-FM-C06-07: 03 May 2016
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