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4. TSP 24 hr (mg/m’) PM-10 24 hr (mg/m’)
IUNNTIVIN 1
st. 1 St. 2 st.3 st. 1 St. 2 st.3
1-4/05/63 0.174-0.191 | 0.174-0.192 | 0.216-0.229 | 0.076-0.082 | 0.072-0.081 | 0.080 - 0.086
1-4/10/63 0.163-0.172 | 0.160-0.175 | 0208-0.220 | 0.062-0.068 | 0.057-0.065 | 0.083-0.086 |
1-4/05/64 0.196-0214 | 0.190-0215 | 0.235-0.266 | 0.086-0.093 | 0.085-0.090 | 0.087-0.095
1-4/10/64 0.169-0.184 | 0.178-0.190 | 0.231-0.252 | 0.070-0.075 | 0.071-0.078 | 0.081 -0.087
1-4/05/65 0.194-0.204 | 0221-0234 | 0.238-0.248 | 0.087-0.095 | 0.098-0.101 | 0.098-0.102
1-4/10/65 0.166-0.189 | 0.177-0.196 | 0.175-0.203 | 0.062-0.073 | 0.068-0.077 | 0.067-0.078
1-4/05/66 0.185-0.210 | 0.208-0.220 | 0.244-0.266 | 0.072-0.088 | 0.087-0.090 | 0.095-0.107
MATGIY 0.330 0.120
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st.3 = uinulssluiuvedlasanms

MINING ENVIRONMENT CONSULTANT CO., LTD.

3-4

REPORT: MM_M9: MAENGTANSAN/2023/MAY/CHAPTER3.DOC



w5 mileanslaa Sifia

Total Suspended Particulates (24 hr)

mg/m WMATFIU = 0330 mg/m®

021 191 ' 89
0.18 172 196 84 194
0.15 174 1163 169 166 185

000 4 : ; ' ; -+ : |

I-4 W.0. 63 1-4 9.0, 63 1-4 W.0. 64 1-4 a.0. 64 1-4 W.A. 65 1-4 91.0. 65 -4 W.0. 66

U7 32 asminBSeufisunamsasioiagamneimaluussenmea

a ¥ v ¥ P = v
vinathuthuaduraiiiunoudalegiiv

PM-10 (24 hr)

mg/m HINTFIU = 0.120 mg/m’
0.130

0120
0.110
0.100 93 295
0.090 182 n

0.080 768 086 s 087 373
0070 76 o 070 o2
0.050 ’ )62

0.040

0.030

0.020

0.010

0.000 t | i ) I | |

088

1-4 W.A. 63 1-4 9.0, 63 1-4 1.0, 64 1-49.0. 64 1-4 #.0. 65 -4 9.0 65 1-4 w.0. 66

3111 32 (o) A vinSuufauwamsasrofagumwermaluussema

a ] v l o =5 )
vinathuthuaduraiidienoudifogiiv

MINING ENVIRONMENT CONSULTANT CO., LTD. 3-5 REPORT: MM_M9: MAENGTANSAN/2023/MAY/FIGURE3-2.DOC



U3Hn wifiessslea d1a

Total Suspended Particulates (24 hr)

mg/m WNTEIU = 0.330 mg/m®
0.33

0.30

0.27

0.21

0.18 2 75 190 19 708 208
0.15 174 160 77
0.12

0.09

0.06

0.03

0.00 - } ' } }

1-4 W.0. 63 1-49.0.63 1-4 n.0. 64 1-4 0.0, 64 1-4 0.9, 65 1-4 9.0, 65 1-4 n.0. 66

311 3.2 (A8) s lSuuheuranisasieTagaumwermaluussenna

5Y =) ¥ s 1 q' [ o
vinalsudautnundnlusisfinisnoutlogiiv

PM-10 (24 hr)

mg/mJ

WINTFIU = 0.120 mg/m’
0.130 i 4

0.120
0.110 01
0.100 - 190

0.090 - 081 198 90
0.080 285 78 7 087
0.070 o072 %65 ) 071 R
0.060

0.050 057

0.040

0.030

0.020

0.010

O(x)o ‘\ % ] | Jr | |

)68

1-4 W.9. 63 1-4 .0, 63 1-4 0.0, 64 1-4 9.0, 64 1-4 W.0. 65 1-4 91.0. 65 1-4 H.0. 66

71N 3-2 (fle) s WliSeuisuwanmsasreTanamwermaluusseinia

vInalsudeuinundnlusisfinienaudogiiv

MINING ENVIRONMENT CONSULTANT CO., LTD. 3-6 REPORT: MM_M9: MAENGTANSAN/2023/MAY/FIGURE3-2.DOC



uium milssnilaa $1da

Total Suspended Particulates (24 hr)

mg/m WS = 0330 mg/m’
0.33

0.30 66 '
027 ! 5 s 166
024 129 120 1238 244
021 216 208 235 231 03
0.18
5
0.15 17
0.12
0.09
0.06
0.03
0.00 < 1 Il i

- .
T

1-4 W.0. 63 1-4a.0.63 1-4 1.0, 64 1-4 n.f. 64 -4 H.A. 65 1-4 9.0, 65 1-4 W.A. 66

317 32 (o) nsiSauilsuwanmsasioiagumweimaluussnma

winalsiifiuveslnsemslureiidnansudafogiiv

PM-10 (24 hr)

mg/m’

VNI = 0.120 ’
0.130 1 mg/m

0.120
0.110 5 02 07
0.100 4 .

0.090 986 086 187 098

195
) ‘ 087 )78

B ow w

0.060 067
0.050

0.040

0.030

0.020

0.010

0.000 | | | I 4 I {

1-4 W.A. 63 1-49.0. 63 i-4 W.n. 64 -4 a0, 64 1-4 0.9, 65 1-4 a.A. 65 1-4 n.0. 66

31U 322 (s1e) A winBeuivunamsasreTagaumwormaluussennia

vinalsdufvvedlasimslugisiinnensudalegiiv

MINING ENVIRONMENT CONSULTANT CO.. LTD. 3-7 REPORT: MM_M9: MAENGTANSAN/2023/MAY/FIGURE3-2.DOC



Y5 miiesrisina $15a

3.2 LAUIE

3.2.1 MSAUUUMS

a o A < s @ 7 o w ° o v a = &
u3n ludle Bulseudiuy aousaunud $1da vimsasiaszaudsundeo 24 42 Tug
v A [~ @ 1 4 ) Aa o o a
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TA59n15 o iU 1-4 wauniay 2566 TaulHinToaile Integrating Sound Level Meter ACO 6236 Tagviims
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Y v = < P o
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M5191 3-3 wamsanviaszau@sduyssemaludeunguninu 2566
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aminnin Junasoia
Leq. 24 hr Lmax
1. Usnmthuthuas 1-2/05/66 56.0 88.9
2-3/05/66 56.2 89.1
3-4/05/66 56.6 89.3
2. Wnulseuihunndn 1-2/05/66 54.7 92.2
2-3/05/66 55.1 92.6
3-4/05/66 55.4 92.9
3. uInmIseliduveslngams 1-2/05/66 64.5 102.8
2-3/05/66 65.1 103.6
3-4/05/66 64.4 102.8
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STALITEN [1Fuaee)]
%ﬁ«lﬁﬂi]iﬁﬂ Leq. 24 hr Lmax
St. 1 St. 2 St.3 st. 1 st2 | st3

1-4/05/63 55.5-56.0 54.1-54.9 64.0 - 65.0 88.3 - 88.8 91.6-924 1102.3-1034
1-4/10/63 55.4-559 54.0 - 54.7 63.8 - 64.8 88.2 - 88.6 91.5-92.3 |102.2-103.2
1-4/05/64 55.0-55.6 53.7-54.4 63.5-64.5 87.9-883 91.2-92.0 |101.9-102.9
1-4/10/64 55.2-55.7 53.8-545 63.6 - 64.6 88.0 - 88.4 91.3-92.1 {102.0-103.0
1-4/05/65 54.9-555 53.6-543 634 -644 87.8-88.2 91.1-919 {101.8-102.8
1-4/10/65 555-56.0 | 54.1-548 | 63.9-64.9 | 883-887 | 91.6-924 |1023-103.3
1-4/05/66 56.0-56.6 | 54.7-554 | 64.4-651 | 88.9-893 | 922-92.9 |102.8-103.6
WAIFIU 70 115
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Total Suspended Solids $r9dn L - Dried at 103-105°C
Total Dissolved Solids $a96n i - Dried at 103-105°C
Total Hardness 329N wﬁlﬁu - EDTA
Sulfate $29dn mhgu - Turbidimetric
Total Iron $9én 1w Hel 1 pH<2 - Phenanthroline
Lead $edn i@ HNO, T pH<2 | - AA-Direct
Cadmium Pedn i@n HNO, W pH<2 | - AA-Direct
Arsenie $296n 1Ay HNO, 1% pH<2 - AA-Hydride
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ANIAN 2563 7.8 18.5 9.6 448 16 205 0.049 <0.005 <0.001 0.0041
WOHNIAY 2564 7.7 2.10 <5.0 788 370 572 0.090 0.006 <0.00t <0.001
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HUENA : ND : Not Detectable

MINING ENVIRONMENT CONSULTANT CO., LTD.

3-23

REPORT: MM_M9%: MAENGTANSAN/2023/MAY/CHAPTER3.DOC




yINn (Mlesm9lna 919a

UMIGIM =9.0

[TV I Y K- SN - -
1

WA 63 A.9. 63

WA 64 A.7. 64

n.A. 65 A.f. 65 N.A. 66

600 -
550 -+
500 =
450 o
400 4
350 o
300 =
250 o
200 ~
150
100 <

50 2.16 18.5

Turbidity

1.30

H.0. 63 fA.0. 63

A.n. 64

H.N. 65 fA.9. 65 H.A. 66

110
100
90
80
70
60 -
50
40
30 4
20 1 9.6

H.A. 63 f.f. 63

n.n. 64

Total Suspended Solids

A3 P50 mg/L

<5.0 <5.0

A.f. 64

67 7.0 <59

A, 65 A.f. 65 .9 66

3 3-6 nniSeufiounaaswamsnsieTinnzigaumminvednazneuvesinssnslugredidiun

datfeqiiu

MINING ENVIRONMENT CONSULTANT CO., LTD.

3-24

REPORT: MM_M9: MAENGTANSAN/2023/MAY/FIGURE3-6.DOC






y3n miloanislne di1ia

mg/L Fe
20 B Total Iron
18 -
16 -
14 -
12 -
10 -
8
6 +
4 o
2 <0.005 0.049 0.090 0.566 0.209 0.423 <0.005
0 1 i ) L L T 1
H.A. 63 a.n. 63 .. 64 .0, 64 H.f. 65 f.0. 65 H.A. 66
mg/L Pb Lead
05 -
0.4 -
0.3
WIAI§IH F0.2 mg/L
0. - o o o o e o e o e e
0.1 -
<0.005 <0.005 0.006 0.007 0.009 <0.005 <0.005
0'0 ] T T 1 1 T L
A, 63 a.n. 63 na. 64 a.n. 64 .. 65 a0, 65 A, 66
mg/L Cd i
0.05 W Cadmium
0.04 -
WIATGIH P0.03 mg/L
0.03 oo o o o o e e e e e ————— e
0.02 A
0.01 -
<0.001 <0.001 <0.001 <0.001 <0,001 <0.001 <0.001
0.00 +— _— -_T —_— T T T -
A, 63 a.0, 63 A, 64 a.n, 64 .. 65 f.n. 65 0. 66

A7 3-6 GE))

Saht

MINING ENVIRONMENT CONSULTANT CO,, LTD. 3"26 REPORT: MM_M9%: MAENGTANSAN/2023/MAY/FIGURE3-6.DO¢



y3vn tiifeesirlna 63

)

N

mg/L As

Arsenic
0.40
0.35
0.30
1MAIGIH P0.25 mg/L
1 T T T T T T pupupupp ey,
0.20
0.15
0.10
0.05
<0.001 0.0041 <0.001 <0.001 0.002 0.001 <0.001
000 L] 1 L] T L]
WA 63 a.n. 63 WA, 64 an. 64 WA, 65 an. 65 WA, 66
~ v
71N 3-6 (s10)
MINING ENVIRONMENT CONSULTANT CO., LTD. 3-27 REPORT: MM_M9: MAENGTANSAN/2023/MAY/FIGURE3-6.DO




a
vs

s

n indiessisina s15a

. - . v a o
M0 3-11 Wheuieuraminsiadinnzinummwiiamien Muiines Suandesld

Tugranshndafegiiv

mmmsm’imswﬁ
pH Turbidity Total Total Total Sulfate | Total Iron| Lead Cadmium Arsenic
?uﬁnﬁuﬁ'mdn (NTU) | Suspended | Dissolved | Hardness | (mg/L | (mg/L Fe) | (mg/L Pb)| (mg/L Cd) |(mg/L As)
Solids Solids (mg/L s0)
(mg/L) | (mg/L) | CaCO,)
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AaNAY 2563 7.9 1.11 <5.0 720 110 27.4 0.107 <0.005 <0.001 <0.001
WOBNIAY 2564 7.8 1.46 5.3 580 305 31.7 0.042 0.006 <0.001 <0.001
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_ Aunds 1 Yol sualo 8 3T | Aunds 24 ¥l | Anado 1dou | Auads 13+ - .
TIIUDNY T - AIENIIATIVIG
mg/m’ | ppm | mgm’ | ppm | mgm’ | ppm .| pgm’ | ppm | mgm® | ppm
Carbon Monoxide (CO) 342 30 1026 | 9 - - - = - - Non-Dispersive
. Infrared Detection
Nitrogen Dioxide (NO,) | 0.32 | 0.17 - - - - - - - - | Chemiluminescence
Sulfur Dioxide (SO,) 0.78 | 0.3 - - 0.30 | 0.12 - - 0.10 | 0.04 | Pararosaniline
Total Suspended ‘
Particulates (TSP) - - - - 0.33 - - - 0.10 - | Gravimetic-High
Volume
Particulate Matter - - - - 102 - - - | o0s - | Gravimetic-High
< 10 microns (PM-10) . Volume
- Ozoae (0;) 0.20 | o.10 P - - ‘- - ! - - - Chemiluminescence
Lead (Pb) . L ; ; -] s ! - - - | Atomic Absorytion
} Spectrometer
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(Equivalent Sound Level, L .8 hrs )
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WA HANUTHAzINO U IIMIHiunilefiy

I ABTIVBRYN N MIvda mmid | arm§ivessymn MIVIA
@) | @admsdedn®) | @adan) (Fsnd) | Gedwmsreiud) | @afmas)
1 47 0.75 21 26.4 0.20
2 94 0.75 22 276 0.20
3 12.7 0.67 23 289 0.20
4 12.7 0.51 24 30.2 0.20
5 12.7 0.40 25 314 0.20
6 12.7 0.34 26 327 0.20
7 12.7 0.29 27 339 0.20
8 12.7 0.25 28 352 0.20
9 12.7 0.23 29 364 0.20
10 12.7 0.20 30 37.7 0.20
11 13.8 0.20 31 39.0 0.20
12 151 - 0.20 32 40.2 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 0.20
17 21.4 0.20 37 46.5 0.20
18 226 0.20 38 478 0.20
19 239 0.20 39 49.0 0.20
20 25.1 1020 =40 50.8 0.20
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(Occupation Safety & Health Administration : U.S. Department of Labor) sausuld
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140 0030 | sigegefidninnismeauivesszmaausgensnweniuld (USBM). TRP. 78
Maximum)
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(2) 107 (TDS 130 Total Dissolved Solids) RoaTdai]
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°y L & 1 ' :‘ ot 4 = ..
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@) Wosiiad las (Formaldehyde)

(8) #15152no AU (Phenols Compound)
(9) AROIUBATE (Free Chlorine)

(10) e loyet (Pesticide)

o

(11) gauvigil

12) &

(13) Nau

Tainnin 1

Jaansuneans
Tdwnndnl dadniusedns
liwnndn1  fadnSudedas
faa ludl

T1u1nn71 40 pem e
Foqludunnesudes

Fovludunnesuion

/ (14) Widuas vy



-3-

(14) thifunaz 195 (0il & Grease) ivnnnd1 5 iadnsudedns niserauand1enn
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MINING ENVIRONMENT CONSULTANT CO..LTD.
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and Ta-ste)
2. | quuali (Temperature) °C 1 5 5 5’ -
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4. | seadisuazais (DOY P20 unJ/a. 5 £6.0 £4.0 €20 -
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(Total Coliform Bacteria) 100 un,
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(Fecal Ccliform Bacteria)
8. | humsa (NO) Tumiae unJa. 5 5.0 5.0 5.6 -
TuTlasiau
9. | uonTudioy (NH ) Tumiag " 1] 0.5 s s -
Tulasiay
10. | Wuva (Phenols) - % 0.005 0.005 0.005 -
BN NOURL (Cu) - b ] 0.1 0.1 0.1 -
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13 | unanita (Mn) . 5 1.0 1.0 1.0 -
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0.05° | 005%¢ | 0.05°** -
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2t | fuluanm3iafi (Radioactivity)
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- A aduen " 5 1.0 1.0 1.0 -
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22T URIMUA (Total

Organochlorine Pesticides)




MINING ENVIRONMENT CONSULTANT CO..LTD.
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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. 5,5
-No. 27,27

- No. 38, 38

- Electronic Balance S/N.14245322

- PM-10

- High Volume PM-10 Air Sampler & Blower
~No.2,2

-No.3,3

- No. 24, 24

- Electronic Balance S/N.14245322

ar w =
MINTIVIATLALTE

- Leq.24 hr

- Sound Level Meter S/N 090146
- Sound Level Meter S/N 090177
- Sound Level Meter S/N 122020

n‘rmniﬁ’mmﬁ"uamﬁau
- Peak Particle Velocity

- Frequency

- Peak Displacement

- Peak Vector Sum

- Air Pressure

- Instantel Model MiniMate DS-077 S/N
5279

P13 ISHAUMIN
1. pH

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

5. Sulfate

6. Lead

7. Cadmium

8. Arsenic

- pH Meter S/N JC0O008S

- 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 752512006

- Atomic Absorption Spectrophotometer

S/N. 8516

- Atomic Absorption Spectrophotometer
S/N. 8516

- Atomic Absorption Spectrophotometer

S/N. 8516

REPORT: MM_M9%: MAENGTANSAN/2023/MAY/CAL.DOC




TiScH ENVIROMENTAL, INC.
14% SOUTH MIAM! AVE.

! YILLAGE OF CLEVES, OH 45002
513.457.9000
877.263.7610 YOLL FREY
$13.467.9009 FAX
WWW.TISCH-ERV.COM

EMNVIRONMENTAL

ISCH

AIR POLLUTION MONITORING EQUIPMENT .

ORIFICE TRANSFER STANDARD CERTIFICATION WORKSHEET TE-5025A

Date - Jul 26, 2017 Rootsmeter S/N 9833620 Ta (K) - . 298
Operator Tisach Orifice I.D. - 1413 Pa (wmm) -  748.03
. METER ORFICE
PLATE VOLUME VOLUME DIFF DIFF DIFF DIFF
OR - START STOP VOLIIME TIME Hg K20
Run # {m3) {m3) (m3) (min) (varn) (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 7.5 £.00
4 NA NA 1.00 0.8450 8.7 5.50
5 NA NA 1.00 0.6870 12.7 8.00
DATA TABULATION
(x axis) {(y axis) {(x axis) (y axis)
Vstd Qstd vVa Qa
0.9800 0.6945 1.403¢Q 0.8957 Q.70587 0.8926
0.9760 0.9809 1.9842 0.9816 0.9965 1.2623
0.9738 1.0566 2.2184 0.5893 1.1141 1.4113
0.9728 1.1512 2.3267 0.5883 1.1696 1.4802
0.8€75 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 (x) = 1.00000 coefficient (xr) = 1.00000
y axis = SQRT[H20(Pa/760) (298/Ta)] v axis = SQRT[H20(Ta/Pa)l
CALCULATIONS

vstd = Diff. Vol[{Pa-Diff. Hg)/760] (298/Ta)
Qstd = Vstd/Time ’

Va = Diff Vol [(Pa-Diff Hg)/Pal
Qa = Va/Time
For subsegquent flow rate calculations:

Qstd = 1/m{ [SQRT (H20(Pa/760) {(298/Ta))]- b}
Qa = 1/m{{SQRT H20(Ta/Pa)}- b}



TiscH EJ;VIROHEN‘I’AI.. Inc.
145 SOUTH MIAMS AVE,

VILLAGE oF CLEVES, OH 45002
513.467.9000
877.263.7610 TOLL FREE
513.467.9009 FAX
) WWW.TISCH-ENV.COM
AIR POLLUTION MONITORING EQUIPMENT
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Calibration Certificate

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

TEST REFERENCES* . - Serial No.

Stanford Spectrum Analyzer 41116

Stanford Function Generator 31568

Bruel & Kjaer Power Amplifier 2057323
Bruel & Kjaer Accelerometer 1912052
Bruel & Kjaer Charge Amplifier 2003006
Bruel & Kjaer HPMC 2113639
Bruel & Kjaer Mic. Carrier System , 2040694
Bruel & Kjaer Microphone 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 spec‘iﬁcations
published regarding this instrument. The SENSORCHECK feafure of the unit
is sufficiently reliable to indicate proper operation, although it is
recommended that this unit be sent to INSTANTEL or BAYTECH for regular

, {ffj
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AUTHORIZED BY: T
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 NSC-TISI-TIS17025
CALIBRATION 0008

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

Cert.No.: 16CH1145
Page.: 1 of 3

Certificate of Calibration

Equipment : pH Meter

Model : pH 1200

Serial No. : JC00085

ID No. : PHM-005

Manufacturer : YSi

Made in : China

Submitted by : Environment & Laboratory Co.,Lid.

53/3 Moo3 Ravadee Road, Taladkwun, Muang,
Nonthaburi 11000

Ambient Temperature : (25 +/-2.5) °C
Relative Humidity : (60 +/- 15) %
Calibration Procedure: 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

Calibrated by : Walalak Sirithean

Approved by : maLbL :

Approved Signatory

{ yPornthippa Tameyakul
( ¥) Malee Butkruea

() Ponpan Paipim

() Saithip Meangmai

Issue Date : 9 August 2016

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

This ceruificate may not be reproduced other than in full. except with the prior written

spproval of the head of Corporate Services 3 Equipment Calibrauon and Tesung Services

A 0050982



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 to the International System of Unit maintained at:-

- Traceable to National Institute of Metrology (Thailand), NIMT

2. Reference Standard Materials

pH Meter
pH 1200
JC00085
PHM-005
YSi

3 August 2016

Used ltem

6 August 2016
1608-0099DC-1

Cert.No.:
Page.: 2 of 3 iy

Model Serial No. ID No. Cert. No.
741B 9771002 130RC016 15E3885
1523 2188080 130RC044 161563

: pH calibration standard :
The calibration of the standard buffer solution is perfomed by two-point .

calibration using glass electrode.

Due Date 7
15 Nov 2016 i
18 May 2017 i

S TN

T e

16CH1145 .

(Traceable to Danish institute of Fundamental Metrology (DFM)) ’;T
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.
4. This result of calibration was found accurate as shown on date and place of calibration only. :
Calibration Results i
Function : mV Measurement ’i‘,i
Performing standard curve by Fluke at pH (4,7,10) ‘,f:;
Standard }’5
Unit Under Nominal Voltage Actual Reading Uncertainty of | Coverage ﬁg;;
Calibration Value Input Measurement factor é’
pH mV mv pH (mV) k 3
pH Meter 4.00 177.48 177.5 4.01 0.058 2.00 ‘;
S/N.:JC00085 7.00 0.00 0.0 7.00 0.058 2.00 5’
10.00 -177.48 -177.3 10.00 0.058 2.00

R Y

a 0761295



Equipment :

pH Meter Cert.No.: 16CH1145
Model : pH 1200 Page.: 3 of 3
Serial No. : JC00085
ID No. : PHM-005
Manufacturer ; YSi
Received Date : 3 August 2016
Condition As-Received: Used ltem
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 4.02 144.7 0.0084 2.00
S/N.:- 6.999 7.01 -32.2 0.0093 2.00
10.011 10.01 -204.9 0.014 2.00
Function : Temperature Measurement
(*) Without adjustment
This equipment was connected with Temperature Probe;
- Model: -
- 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
250 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 muitiplied by a coverage

factor k ,

providing a level of confidence of approximately 95 %.

-00o0-

Wy,
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METTLER TOLEDO

Calibration Laboratory
Mettler-Toledo (Thailand) Limited
272 Soi Soonvijai 4, Rama 9 Road, Bangkapi, Huaykwang, Bangkok 10320
Tel: 027230300 Fax: Q27196478
hitp:/ww.mt.com
Certificate Number : CCW-4192-16/C

Customer :

Request Number

Object / Equipment :
Calibration :
Manufacturer :
Model :

Serial Number :

1D 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

NONTHABURI 11000

g

30020

Etfectronic 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 ceruficate may be published of reproduced or passed {0 a third parry anly in full, except with the prior written approval of the Calibraton Center, Mettier-Toledo (Thailand) Ltd.

FOBIC by Memer | ool hadant) L maea Rev. 2a
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METTLER TOLEDO

Calibration Laboratory

Mettler-Toledo (Thailand) Limited

272 Soi Soonvijai 4, Rama 9 Road, Bangkapi, Huaykwang, Bangkok 10320
Tel: 027230300 Fax: 027196479

NSCTISETIS 17025

. 7 http:/fverw.mt.com
CALIBRATION 0062 Certificate Number: ~ CCW-4192-16/C

Device Page: 2 of 4
Model : AL204
Serial Number : 1228510730
Calibration : Single Range
Capacity : Max 210 g
Readability : 0.0001 g

Results of Calibration : Without Adjustment

1. Repeatability

For Waighing Range 1 Nominal Value {g) Standard Deviation {g)
Max Capacity = 210 g 20 0.00005
Readability = 0,0001 g 200 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 Fact?
(9) (g} (g} (@) (9) k
0.2 0.20000 0.20000 0.00000 0.00013 2,10
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 0.00013 210
10 9.99996 10.00003 -0.00007 0.00013 2.09
20 20.00000 20.00007 -0.00007 0.00013 2,08
50 50,00002 50.00010 -0.00008 0.00014 2,08 4 ¢ ”
100 99.99995 100.00003 -0.00008 0.00020
150 149.99997 150.00007 -0.00010 0.00027
200 199.99994 200.00007 -0.00013 0.00034
The given extended measurement uncertainty is the standard uncertainty of the measurement multiplied by::?éverage factor,k t

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

FOB3C by Memier. loledo(Tnadand) Limtee Rev. 72
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Calibration Laboratory

Mettler-Toledo (Thailand) Limited
272 Soi Soonvijai 4, Rama 9 Road, Bangkapi, Huaykwang, Bangkok 10320
Tel: 027230300 Fax: 027196479

METTLER TOLEDO

htip:/www.mt.com
Certificate Number:  CCW-4192-16/C
Model : AL204 Serial Number : 1228510730 Page: 3 of 4
For Weighing Range 2

Nominal Value [Conventional Value

(g} @

Mean of Indication

&)

Correction

Uncertainty
(@ {9) k

voverage Factor

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%.

3. Eccentricity or Off-Center Loading

(]

Test load between 1/4 and 1/3 of the maximum capacity, typically placed between 1/2 to 3/4 of the distance from the centre of the load

receptor to the edge.

For Weighing Range 1

Test Load 100 q
[ Pasition indication (g)
1 100.0000
2 100.0002
3 99,9999
4 99,9998
5 100.0000
Max Deviation 0.0002

For Weighing Range 2 s
Test Load - o

Position

1

Max Deviation

FO83C oy Metler- Tolodo(Thadand) Lerded Rev. 22
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METTLER TOLEDO

Calibration Laboratory

Mettier-Toledo (Thailand) Limited

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

Tel: 027230300 Fax: (2719 6479

NSC-TISETIS 17025 hitp:/fwww.mt com

CALIBRATION 0062 Certificate Number:  CCW - 4192- 16 /C

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

Environment condition :
The measurement was carried outinthe 304 ROOM
under following environment condition :
Temperature . 26.4 °C to 268 °C
Humidity - 58.6 % 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 cafibrated 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 M151119 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).
- Nationat Institute of MetrologyThailand (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

FO33C by Mertier-T oledofThadand) Lented  Rev, 22
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES

NSC-TISI-TIS17025
CALIBRATION 0008

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

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

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

Certificate of Calibration

Equipment : Hot Air Oven

Model : UM 400

Serial No. : B493.0613

ID No. : CHO-01

Manufacturer : Memmert

Submitted by : Environment & Laboratory Co.,Ltd.
53/3 Moo 3, Ravadee Road,
Taladkwun, Muang,
Nonthaburi 11000

Location : Room No.: 303

Ambient Temperature : (26 +10)°C

Relative Humidity :

Calibrated by :

Approved by :

(/) Pornthippa Tameyakul
(7)

Malee Butkruea

Issue Date :

(50 £ 30) %

Viporn Tantiyawutti

S

Approved Signatory

26 July 2016

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

This certificate may not be reproduced other than in fult, except with the prior written

approsval of the head of Corporate Services 3 . Equipment Calihration and Testing Services.

A 0051033
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Equipment : Hot Air Oven Cert. No.: 16TM1916

“Model : 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 ltem

. Calibration Date : 14 July 2016

. Reference : 1607-05180C-1

" Procedure Used :-
Calibration were conducted using in-house catibration procedure CP-OT02 according to direct

i measurement method with Data Acquisition which connected with Resistance Temperature

-, Detector ( RTD ).
~ The temperature scale used was based on ITS-90.
. Condition of this result of calibration

1. Reference standard instrument:-
Instrument Model Serial No. Cert. No. Due Date
1) Data Acquisition 34970A MY44060450 161380 13 Mar 2017
2. This resulit of calibration was found accurate as shown on date and place of calibration only.
3. This cenrtification is traceable to the International System of unit maintained at :-
- National Institute of Metrology Thailand. { NIMT ).
- National Institute of Standards and Technology (NIST), The United State of America

~ Result of Calibration :-  (*) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Close Environment during calibration
§| Beginning End
Temp.(°C) 32 30
‘(2 4 REL.Humid.(%) 67 61
Al
£ + C Supply (Volt) 230 230
1 3
g (ret)
?
H P H2
6 i 8
Q@ <
! 7
Q. ______ ] c D Position : | Ref. Std./ID No.:
W2 s
. 7B 1 14RTD101
a

- 2 | 14R7D102

" |3 | 14RTD103

4| 14RTDI04

Di i f :

Probe Installation Detais : imension of Chamber: | S | 14RTD10S |
D= 0.33 m 6 14RTD106

a-= 5 cm Lo e ]
W = 0.40 m 7 14RTD107

b= 5 cm S T )
- H= 0.40 m 8 14RTD108

c = 5 cm . e e e
Capacity = 0.05 m?3 9 (ref.) 14RTD109

v g

¥4

e \"h IR,

o aeNTr

&

Wil
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Equipment : Hot Air Oven Cert. No.: 16TM1916
" Model : UM 400 Page.: 3 of 3 e
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 ,,;
-~ Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source ‘lﬁ
Calibration UucC uuc Temperature Temperature Overall Uncertainty Coverage /?:
Point Setting | Reading stability uniformity Variation Factor ‘i
(c) (°c) 1 (°c) (£°C) (°Cc) (°C) (£°C) k wﬁ
104.0 104.0 104.0 0.12 0.67 1.1 0.40 2 ,
Nk
Calibration Measured Temperature (°C) f;
Point Position \
(°C) 1 2 3 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 controlier Sigma, model SFN48. ,f
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 i‘“
" temperature at the reference location which are observed at the same time or at as close an observation time as 1
 possible to determine the temperature pattern or homogeneity within the chamber under steady-state conditions. “:j
» Overall Variation : The Difference of the maximun and minimum measured temperatures throughout observation. v'
s UUC* : Unit Under Calibration 3;’
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 éf‘fi
factor k, providing a level of confidence of approximately 95 %. (
-000- /}
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