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22-25/04/63 0.238-0.263 0.195 - 0.206 0.199 - 0.206 0.190 - 0.207 0.086 - 0.090 0.080 - 0.083 0.080 - 0.082 0.080 - 0.084
16-19/11/63 0.229-0.252 0.177-0.188 0.179-0.186 0.180-0.198 0.089 - 0.090 0.072 - 0.077 0.074 - 0.076 0.073-0.078
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1. inulseluviuveslnsens 13-14/11/66 66.0 100.9
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15-16/11/66 66.7 101.6
2. nadnindeifiun, 13-14/11/66 58.1 94.4
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Sufinsreda Leq. 24 hr Lmax
St. 1 St.2 St.3 St.4 St.5 St.1 St. 2 St.3 St.4 St.5
22-25/04/63 | 654-66.3 | 57.5-582 | 59.1-60.1 | 579-585 | 57.5-58.5 | 100.1-101.1 | 938-947 | 97.5-985 | 91.0-946 | 96.0-97.0
16-19/11/63 | 65.7-66.5 | 57.8-584 | 593-603 | 582-587 | 57.7-58.7 | 1006-101.3 | 94.1-949 | 97.7-987 | 91.3-948 | 96.2-97.2
22-25/04/64 | 65.5-66.3 | 57.6-582 | 59.1-60.1 | 58.0-585 | 57.5-58.5 | 1004-101.1| 93.9-947 | 97.5-985 | 91.1-946 | 96.0-97.0
7-10/11/64 | 57.9-589 | 58.0-586 | 59.5-60.5 | 584-590 | 584-589 | 964-974 | 943-951 | 979-989 | 91.5-950 | 96.8-974
24-27/04/65 | 653-66.1 | 57.4-58.0 | 589-599 | 57.8-583 | 57.3-583 | 1002-1009 | 93.7-945 | 973-983 | 90.9-944 | 958-9638
1-4/11/65 65.5-66.3  57.6-582 | 59.1-60.1 | 58.0-585 | 57.5-58.5 | 1004-101.1| 93.9-947 | 975-985 | 91.1-946 | 96.0-97.0
17-20/04/66 | 65.7-66.5 | 57.8-584 | 59.4-603 | 58.2-584 | 57.7-58.7 | 100.6-1013 | 94.1-949 | 97.8-987 | 91.3-944 | 962-972
13-16/11/66 | 66.0-66.7 | 58.1-587 | 59.7-60.6 | 58.4-587 | 58.0-59.0 | 1009-101.6 | 944-952 | 98.1-99.0 | 91.6-947 | 965-97.5
WA 70 115
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(Hz) (mm/sec) (mm) (mm/sec) dB(L)
1. vinuveuudasilszniuiag Transverse 12 2.223 0.03012
namudsimiie Indwya 10 22 1P 2563 Vertical 29 1272 0.00768 2.872 128.0
Longitudinal 17 2.352 0.02332
Transverse 13 1.98 0.03204
16 Wi]ﬁ?)m&u 2563 Vertical 16 3.39 0.05115 4.21 122.4
Longitudinal 13 2.57 0.03174
Transverse 16 1.102 0.01142
22 1UHBY 2564 Vertical 17 2.142 0.02203 2.78 120.7
Longitudinal 19 2.462 0.06002
Transverse 45 0.478 0.05762
8 Wi]ﬂ?)ﬂwu 2564 Vertical 25 0.305 0.04333 1.08 124.1
Longitudinal 32 0.986 0.05572
Transverse 45 0.252 0.00051
25 1WHI8U 2565 Vertical 25 0.633 0.00381 0.681 100.0
Longitudinal 18 0.443 0.00277
Transverse 25 0.956 0.00611
31 AN 2565 Vertical 42 1.023 0.00595 1.26 110.0
Longitudinal 29 1.083 0.00795
Transverse 31 0.511 0.00379
19 1WBIBU 2566 Vertical 18 0.575 0.00629 0.844 106.0
Longitudinal 16 0.688 0.00783
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Frequency Peak Particle Velocity | Peak Displacement Peak Vector Sum Air Pressure
(Hz) (mm/sec) (mm) (mm/sec) dB(L)
1. vinmvsunlasdsznuiiag Transverse 30 0.702 0.00468
naduiismviie Indviyn 10 (D) | 13 woeiniou 2566 Vertical 16 0.448 0.00862 1.06 122.0
Longitudinal 23 0.956 0.01783
2 U3 sz s InneEAun Transverse - <0.254 -
22 WHIYU 2563 Vertical - <0.254 - - -
Longitudinal - <0.254 -
Transverse - <0.254 -
16 WO PANBU 2563 Vertical - <0.254 - - -
Longitudinal - <0.254 -
Transverse - <(0.254 -
22 1UH8U 2564 Vertical - <0.254 - - -
Longitudinal - <0.254 -
Transverse - <0.254 -
8 WOAANIOU 2564 Vertical - <0.254 - - -
Longitudinal - <0.254 -
Transverse - <0.254 -
25 1WEIPU 2565 Vertical - <0.254 - - -
Longitudinal - <0.254 -
Transverse - <0.254 -
31 Aaa1Au 2565 Vertical - <0.254 - - -
Longitudinal - <0.254 -
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Frequency Peak Particle Velocity | Peak Displacement Peak Vector Sum Air Pressure
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2. USNUNTZHRABLALUN (4D) Transverse - <0.254 -
19 luHIBU 2566 Vertical - <0.254 - - -
Longitudinal - <0.254 -
Transverse - <(.254 -
13 WO ARNIBU 2566 Vertical - <0.254 - - -
Longitudinal - <0.254 -
o o o A o ¥ g o 7o w
nn D UTEN ullJ‘LN Lau’laiaumu‘ﬂ ABUBAUNUA 109, 2566
A o . 1 [y < 4 =] . 2 v 3
winewg - Guihimstuiingisgauanuduaziiieuiion i 10yn1n (Peak Particle Velocity, PPV) L8 aua 0.254 mm/s 41 11)
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pH $a9dn - - Electrometric
Turbidity $9dn e - Nephelometric
Total Suspended Solids $aedin iy - Dried at 103-105°C
Total Dissolved Solids $26in Ly - Dried at 103-105°C
Total Hardness 3296in mhﬁu - EDTA
Sulfate 940 LL“ﬁLgu - Turbidimetric
Total Iron 1960 @y Hel 17 pH<2 - Phenanthroline
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Sy agim e HAN1TINTILHAMA NI
st.1 St.2 l St.3 wasg’ | nasgin’?
Fuiiiudaeda 16/11/66 16/11/66 16/11/66
pH 7.8 8.0 7.8 5.5-9.0 5.0-9.0
Turbidity : NTU 1.37 9.27 8.2 - -
Total Suspended Solids s mg/L <5.0 7.0 5.0 <50 -
Total Dissolved Solids : mg/L 250 230 235 <3,000 -
Total Hardness : mg/L as CaCO, 140 156 260 - -
Sulfate : mg/L SO, 18 15 15 - -
Total Iron : mg/L Fe 0.092 0.50 0.30 - -
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Wlnalaseams wud Tf1 pH 913 2 amiiiasivieoglunausinaspuindmua devhuufSouioy
b ) ) )
funasgugumwiha@Eu @szand 3) awdsemanusnssumsauwnedouurna atuf 8 wa.
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Total Iron 1153 i @ muear 13
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Total Iron : mg/L Fe 0.058 0.019 <1.0
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MINN 3-11 llﬁﬂﬂlﬂﬂ‘]]ﬂﬁﬂﬁﬂi?ﬂ?!ﬂ§1$ﬁﬂmﬂ1wu1ﬂﬂﬂﬂﬂ$ﬂi)u‘lli)diﬂidﬂ"li “ul”°lmnmmuumum

togiy
Han1INIIANZH
“u‘?inﬁuﬁ'mtin pH Turbidity Total Suspended | Total Dissolved | Total Hardness Sulfate Total Iron
(NTU) Solids (mg/L) Solids (mg/L) (mg/L CaCO,) (mg/L SO,) (mg/L Fe)
LUHI8U 2563 7.6 1.89 ND 168 30 32.6 0.029
WOAINIOU 2563 7.8 3.09 <5.0 188 50 68.7 0.107
U 2564 8.0 6.85 <5.0 214 45 72.1 0.004
‘wqﬁ‘%mﬂu 2564 8.1 6.0 <5.0 208 65 43 0.061
LUHI8U 2565 7.9 3.03 <5.0 124 30 34 0.047
WOAIN U 2565 8.0 0.88 <5.0 214 120 30 0.085
WHIBU 2566 8.2 1.81 <5.0 156 50 37 0.161
wqﬁ%muu 2566 7.8 1.37 <5.0 250 140 18 0.092
L _mmgm 5.5-9.0 - <50 <3,000 - - -
fan V3m ludie Bulsousiudd seusaunud 10, 2566
A mm3@114131“77@37;5%waaﬂmniswm UseMANIENINQAMNATIN AU 2 w.et. 2539
Hanewrn : ND = Not Detectable
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TuRifudeds pH Turbidity | Total Suspended | Total Dissolved | Total Hardness Sulfate Total Iren
(NTU) Solids (mg/L) Solids (mg/L) (mg/L CaCO,) (mg/L SO, (mg/L Fe)
IENEU 2563 7.6 1.08 0.8 252 100 79.8 0.044
WOAINBU 2563 7.8 4.93 <5.0 248 130 0.58 0.240
I8 2564 7.7 6.62 <5.0 294 105 40.4 0.190
WOAIN YU 2564 8.0 11.7 <5.0 292 155 16 0.066
Y 2565 8.2 3.37 <5.0 232 115 24 0.080
WOAINBU 2565 7.9 8.23 <5.0 312 230 10 0.266
B 2566 8.1 11.1 13.4 290 120 29 0.218
WOAINBU 2566 8.0 9.27 7.0 230 156 15 0.50
AN 5.0-9.0 - - - - - -
fan w3 il Bulsoudud aousaunud $ida, 2566
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”u"?;nﬁu 10619 pH Turbidity Total Suspended Total Dissolved | Total Hardness Sulfate Total Iron
(NTU) Solids (mg/L) Solids (mg/L) (mg/L CaCO,) (mg/L SOy (mg/L Fe)
IHIOU 2563 7.6 1.57 1.6 236 110 80.6 0.063
WORINIOU 2563 7.9 10.0 <5.0 244 48 0.18 0.401
IHIOU 2564 7.8 8.39 <5.0 280 95 372 0.147
WOAINIBU 2564 8.0 1.6 <5.0 296 215 s 1.59
INHIOU 2565 7.7 2.54 <5.0 272 10 22 0.133
WA WU 2565 7.9 3.68 <5.0 310 215 6.1 0.204
BB 2566 8.0 1.23 15.4 256 85 30 0.504
WoRIABU 2566 7.8 8.2 5.0 235 260 15 0.30
WATFIY 5.0-9.0 - - - - - -
fin u35m lutie Bulasoudud aeudaunud $1im, 2566
WA aspngamhiaAy Wsuani 3) Ussmeanmznssumsfanadeurand atud s we, 2537
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5’1&7;151]5’36&1& pH Turbidity Total Dissolved | Total Hardness Sulfate (mg/L Total Iron
(NTU) Solids (mg/L) (mg/L CaCO,) S0) (mg/L Fe)
IHUU 2563 7.5 1.12 224 85 8.44 0.063
WOAINMYU 2563 7.8 9.93 344 185 0.54 0.450
HIEU 2564 7.7 2.32 212 120 2.92 0.157
WOAINYU 2564 7.9 13.1 252 90 0.6 0.176
WU 2565 7.7 1.64 204 120 3.6 0.104
NOAINIBU 2565 7.8 0.37 236 145 1.9 0.090
U8 2566 8.0 0.70 178 100 3.5 <0.005
WAINIBU 2566 8.2 0.22 115 145 1.9 0.058
naIgv 6.5-9.2 20 < 1,200 < 500 <250 <10
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nLe. 63 .0, 63 1.9, 64 N.o. 64 9.8, 65 .8.65 131.8. 66 na. 66
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mg/L Sulfate
250 NG = 250 mg/L

200 <
150 4

100

L_ 8.44 0.54 292 0.6 3.6 19 35 1.9

1.8, 63 ".0.63 .0, 64 .0. 64 1.9, 65 T".y. 65 1.0, 66 ., 66

mg/L Total Iron

13
12 ]
11 WA = 1.0 mgL

0.450

0.157 0.176

0.104 0.090
0.063 <0.005 0.058

=
w
T W T SN TR S N B A |
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HaMIATI0 NI
"’uﬁsﬁuﬁ’mma pH Turbidity Total Dissolved | Total Hardness Sulfate (mg/L Total Iron
(NTU) Solids (mg/L) (mg/L CaCO,) SO (mg/L Fe)
WHIBU 2563 7.7 0.90 246 95 1.02 0.093
WOAINIBU 2563 7.6 476 348 220 0.31 0.308
1WIH 18U 2564 7.8 2.54 222 115 88.8 <0.005
WOAINIBU 2564 7.9 9.1 356 230 0.5 0.323
WHIBU 2565 7.8 1.55 212 130 1.0 0.061
WOAINIBY 2565 7.7 0.53 234 140 1.6 0.123
WM 2566 7.9 424 188 65 5.2 0.161
WOAINIBU 2566 8.1 0.26 180 160 2.4 0.019
MANIGIU 6.5-9.2 20 < 1,200 < 500 <250 <10
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7
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4
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1 4
0 +— T T T -1 T T T |
1.8, 63 N.o. 63 131.0. 64 H.0. 64 1.9, 65 .8. 65 1.1, 66 M.H. 66
NTU Turbidity
1A =20 NTU
20
18
16
14
12
10 9.1
8
6 4.76 4.24
4 2,54
3 0.90 1.55 0.53 0.26
0 T T T T T T —————
1.8, 63 9. 63 1.9, 64 4. 64 1.4, 65 H.0. 65 1.0, 66 H.g. 66
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800 o

600 <
348 356

400 -
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1.9, 63 .0 63 1.8, 64 .48, 64 121.9. 65 .8, 65 1.8, 66 Nn.4. 66

mg/L as CaCO, Total Hardness

800 -~
700 4
600+ WANIFIU = 500 mp/L, as CaCO,
500 o

400
300 20 a0
200 < 160
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100 < 65

04—

1369, 63 ".0.63 .0, 64 n4. 64 M.9. 65 Nn.g. 65 13.9. 66 Nn.a. 66
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WA= 1.0 mg/L Total Iron
10 -

0.9
0.8 -
0.7
0.6
0.5 -
0.4 0.308 0.323
0.3
02 0.093 0.123

0.061
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24 Trivalent Chromium Digestion, Direct Air-Acetylene Flame Method;
Colorimetric Method; Calculation™
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Souwinsium, 2547

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

/

Sy

(udmged dasanuile)
Wmmu@mmyﬁmﬁmmﬁm
wewpsienntonifiiin

neuLEsgIBnTiesvinsaeunaivuasnilouiofiing nedituarifeusdvuaiulsinu nsulssnugramnssu s, o bibol deas




MANUINN 2

a Jd Q'
ﬁ'lﬂ\‘ﬂ‘HNﬁﬂ'lﬁﬂﬁ’Ji]’J!ﬂﬁ]%ﬁ?;lﬂ!ﬂ'lWﬁQ!!’Jﬂ%ﬂN















TEST REPORT

TEST NO.
REPORT DATE

CUSTOMER NAME LT wadgnng arin Ussnuinsiaai 30744/15994

PROJECT willadusgnawnssnindiugy

ADDRESS FILAYNANEAM A INBLNARR 9UTARIN

MEASURED DATE November 13-16, 2023

MEASURED STATION 1nnisalisiuzasiasng

Speed m/s
Direction
0.4-1.8 1.8-3.6 3.6-5.8 5.8-8.5 8.5-11.2 TOTAL %

N 0 12 0 0 0 0 12 16.67
NNE 22 8 0 0 0 0 8 11.11
NE 45 11 0 0 0 0 11 15.28
ENE 67 6 0 0 0 0 6 8.33
E 90 2 0 0 0 0 2 2.78
ESE 112 0 0 0 0 0 0 0.00
SE 135 0 0 0 0 0 0 0.00
SSE 157 0 0 0 0 0 0.00
S 180 0 0 0 0 0 0 0.00
SSW 202 0 0 0 0 0 0 0.00
SW 225 0 0 0 0 0 0 0.00
WSW 247 2 0 0 0 0 2 2.78
W 270 1 0 0 0 0 1 1.39
WNW 292 2 0 0 0 0 2 2.78
NW 315 5 0 0 0 0 5 6.94
NNW 337 2 0 0 0 0 2 2.78
TOTAL 51 0 0 0 0 51 70.83
CALM (<0.4 m/s)
TOTAL

TECHNICIAN MANAGER

Wind 008/2566
November 24, 2023



CUSTOMER NAME
PROJECT
ADDRESS

MEASURED DATE
MEASURED STATION

WEST

TEST REPORT

TEST NO.
REPORT DATE

U3 wadgnIng anvin Ussymulnsiaaf 30744/15994
WBaLSgAAMNTINT AT LYW

FILAYINAIEA20 EINBUNAEN SIUTARIN

November 13-16, 2023

Ui lsalituraslaseanig

EAST

Wind 008/2566
November 24, 2023

WIND SPEED

(m/s)
>=11
8.50 -
5.80
SOUTH 3.60-
180-
B 0.40-

.20

11.20

-8.50

5.80
360
1.80

~ms 29.17%






CUSTOMER NAME
PROJECT
ADDRESS

MEASURED DATE

MEASURED STATION

WEST

TEST REPORT

TEST NO.
REPORT DATE

LT WaAgnNg Arim UssmunTnagail 30744/15994
WHBIRARIMNITN DA HLY

FILAYINANEAIN ENBUNARA AINIARIN

November 13-16, 2023

1fnnudNTnaseHiung
NORTH

12.8%

10.2%

7.65%

EAST

wind 009/2566
November 24, 2023

WIND SPEED

(mis)

>=11.20

8.50 -
-8.50
SOUTH 3.60-
1.80-

m 040-

5.80

11.20

5.80
380
1.80

Calms: 81.94%






CUSTOMER NAME

PROJECT

ADDRESS

MEASURED DATE
MEASURED STATION

WEST

TEST REPORT

TEST NO.
REPORT DATE

L34 wadgnng 4T Usznnialnsiaad 30744/15994
wilewwsgrarwnssualiafivu

FNLAYINANEAIA BUNBUNADA AINTARIN

November 13-16, 2023

o 1 =
UTL’JNU'\ML?’BM?WH{]i‘Iui‘Zﬂz 0.3 n.u.

NORTH

SOUTH

IECHNICIAN MANAGER

Wind 010/2566
November 24, 2023

WIND SPEED

(m/s)

>=11.20

8.50

5.80-
3.80 -
1.80 -

. 040

-11.20
8.50
5.80
3.60
-1.80

Calms: 69 44%






CUSTOMER NAME
PROJECT
ADDRESS

MEASURED DATE
MEASURED STATION

WEST

TEST REPORT

TEST NO.
REPORT DATE

134 Wadgnnns dnrin Uszvmuinniaad 30744/15994
wilasusgravnesugiadiuyu

AILAYINANEAIA EINBUNABA AINTARIN

November 13-16, 2023

UnndndanziAeu

NORTH

EAST

WIND SPEED

(m’s)

>=11
8.50 -
5.80 -
3.80-
1.80-
0.40 -

.20

11.20
8.50
5.80
3.60
1.80

41.67%

TECHNICIAN MANAGER

Wind 011/2566
November 24, 2023
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MINING ENVIRONMENT CONSULTANT 50, LTD.

MAsguguUMNeImsluussmmalagnh

Aunde 1 Halue | Auadn 8 $alae [ehmdn 24 93l | Aundo 1 dfeu | Aunis 1D+

Mnsuafy - - - - - IEmsaseda
mgm | ppm | mgm | ppm | mgm’ | ppm . Ugm’ | ppm | mgm' | ppm
Carbon Monoxide (CO) | 34.2 30 | 1026 | 9 - - - - - - | Non-Dispersive
Infrared Detection
Nitrogen Dioxide (NO, ) 0.32 0.17 - - - - - - - - Chemiluminescence
Sulfur Dioxide (SO,) 0.78 | 03¢ - - 030 | 0.12 - - 0.10 | 0.04 | Pararosaniline
Total Suspended ~
Particulates (TSP) - -0 - - 0.33 - - . 0.10 - | Gravimeric-High
Volume
Particulate Matter . - - - 0.12 - - - | 005 - | Gravimetric-High
< 10 microns (PM-10) Volume
- Ozome (0,) 020 | o010 . - - - - { - - - | Chemiluminescence
Lead (Pb) - - . - - - 1.5 ! S - | Atomic Absorytion
1 Spectrometer
Fan : Usemimmaznssunts Sunadouuyamnd Rifuf 24 W 2547
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wasguszdumdasiaaiahy

dvilesiada . sziiwides [dB(A)] 1

i

I ssRudevgege (L) <115 !
2. SeAuEEURa 24 ¥ l1c (L, 24 hrs.) <70 }

fan : UsTmeneizAIIN iRWIRHBULYITIA 911UT 15, 2540 a9 3Ud 12 Suiny 2540

nasgsTALFsInnmaiuniiesiiv

Tupeumariuniieat. ' MIMAHANIATIU ANBNASGIU

msszidianiu seAUTBIgIRa Lidu 115 wFwace)

(Maximum Sound Level, Lmax}

srAudounde 24 $11u9 Luifiu 70 wduage)

(Equivalent Sound Level, L .24 hre.)

M3 lduaiazdasiu —— — —
syaudsunds 8 1 lus Taiif 75 wdivage)

(Equivalent Sound Level, L, .8 hrs )

H & < Q‘ b o a' O
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MINING ENVIRONMENT CONSULTANT CO.,LTD.

masHuANuuaziousnnsiuvilesiu

A ANNTIVBDYAIN MIVIa Al A IvBIBYMA M3UI0
@nd) | @odmnedund) | @efm) | (Fsnd) | GeBmasdehnd) | @adans)
1 a7 0.75 21 264 0.20
2 9.4 0.75 22 27.6 0.20
3 12.7 0.67 23 28.9 0.20
4 12.7 0.51 24 30.2 0.20
5 12.7 0.40 25 314 020
6 12.7 0.34 26 327 0.20
7 12.7 0.29 27 339 0.20
8 12.7 0.25 28 3522 0.20
9 12.7 0.23 29 36.4 0.20
10 12.7 0.20 30 377 0.20
1 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 42.7 0.20
15 18.8 0.20 35 44.0 0.20
16 20.1 0.20 36 45.2 0.20
17 214 0.20 37 46.5 0.20
18 226 0.20 38 47.8 0.20
19 239 0.20 39 49.0 0.20
20 25.1 0.20 240 50.8 0.20
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MINING ENVIRONMENT. CONSULTANT CO., LTD.

MINMEAITTAUR NN R uTERINansENUARYARANAzIAS

dB psi HansINUTiRa Ty

180 3.0 Taseadiadome

170 0.95 aszanadiulvguan

160 0.30

150 0.095 ATZINUAN A

140 0.030 ﬂ'1qaqﬂﬁﬁﬁﬂqﬂmwuazmmﬂaaﬂﬁumnmsﬁnmvmﬂszmﬁaw%’gaw?m

(Occupation Safety & Health Administration : U.S. Department of Labor) sausu'lé

(OSHA. Maximum For Impulsive Sound)

140 0.030 migegafidninnismiousveulszmeeviganiatoeuinld (USBM). TRP. 78
Maximurm)

130 0.0095 Arfidaeatudmualaedninnsmiess Yoyl seinAeansyBII N1 (USBM. TRP.
78 Safe Level)

120 0.003 ﬁ'v?;ﬁ:nv'iﬂﬁ'uﬁmzﬂué)”umwmﬂ"lﬁ'ﬁuﬁmﬁwﬂunmmuq |

120 0.003 miin185un1sfeeSou nazmrgegananinguaniazanuasasueinnis

o > < @ s ko
Mvuveslseimaanigensnesuiuldlunisdhaudediosiu 15w (OSHA.

Maximum For 15 Minutes)

110 0.00095

100 0.003

90 0.000095 | fgegafidninguamuazarmlaeafeninmsiiavenlszmsaamgeminm
seusul Tunisiroudetiles 8 219 (OSHA, Maximum For 8 Hours)

80 0.00003

3 o . ar = & v o -~ =
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AluP 2 (WA, 2539)
28na AN IUNILI 1B YYA 159911 WA, 2535

1 ¥ £ [
1599 MUUARNANYAIZUDNIININIZVIOBNIIN 1IN

p1fiud I uA LUt 14 UMINgNTINTWRTUN 2 (W.91. 2535) pONATY
v 4 ¥
A lunseswiygalseau we. 2535 Aszyh “HusznmihieonnnTssouduua 1dkinms
1 ] ) & 1 :; ay :ll = W Py = o
sgnlasdmilimSonarsesnsnuhiaiuidnsuziduldewhiuueidmua Tasdsemalusy

a lgdyil 'q 3/ast o Y A . . 99 o = <2
AIIYUNBI LWWN’NGIENvlili"]f?]ﬁ“/lﬂﬁﬁ]a%']\i (Dilution)”” 9UUATIINITNISNT NYATINNTINIIBDN

¥ o
a A

¥ 3
YsemMafmuauanyuz e Ui NNz 1800n91n0 15991U A9l
4o 1 M rany

v vaneda vdefiAannmsdsznenfems ssugaamnssufiezszuivasd
uwa'niiywmmsmzw?aaantjﬁmmé’an uag Imneaws wiaindsnnmsldivesnuay s
ﬁqmnﬁ%ﬂsiuﬁ'u“{uiiwmmmﬁnssn Tﬂﬂﬁwﬁqﬁauﬂu"Lﬂmmmmgmmuqumsszuwﬁw*ﬁyﬁﬁ
fmua B luysznied
{o 2 13?1“77&*7;5z‘uwaanmniswmﬁmﬁﬂmﬁuﬁﬁﬁqﬁ

) anuilunsauazas pH) fianlidesndi 5.5 wazluunndi 9.0
(2) idioa (TDS W38 Total Dissolved Solids) doafiA1iail

2.1 mfidea Tunnda 3,000 faansudeans nioetsudmaninfidmuald By
Usinanhis unaesessiniing w3oilszinnueslrssugammnssy awdinsyTssnugammnssy
fimua uades luu1nnd 5,000 Tadnsudedns

2.2 ﬁwﬁﬁﬁzmﬂaanmﬂiswmaatjumiuflywﬁﬁfhmwmﬁm (Salinity) 110
A1 2,000 fiadndudedas i Ao Tuthisasiisunnie faoe ﬁﬁagi‘luuwa'ufw"lﬁ’lmﬁu

5,000 Uadnsusedns

/(3) ALV IUGDY



(3) 15U IUADY (Suspended Solids) 131111 50 AaanTuADAAS HIBDIIUANAI

' 1 4 k4 kd ¥ ¥ .
vinfifinua’ld IududSuneaning inasseesutine niedszanveslsanugaamas sy suiingy

Tsanugaamnssuimua uades liunandi 150 Tadnsudodas

Haansuasaas

@) Tanzwiiniieded
4.1 Uson Mercury)
4.2 ey (Selenium)
4.3 uaAtligy (Cadmium)
4.4 ﬂZﬁL’J (Lead)
4.5 9151%1in (Arsenic)
4.6 Iasiiow (Chromium)
4.6.1 Hexavalent Chromium
4.6.2 Trivalent Chromium
4.7 V1{58Y (Barium)
4.8 fifia (Nickel)
4.9 N9UAY (Copper)
4.10 §and (Zinc)

4.11 unaMild (Manganese)

T3inn11 0.005 HadnSudodas

Tuwnni10.02 Naansunedas

Tunn11 0.03 Haanfudedas

[y 1

Tuwinnin 02  NaanSusedas

[ 1

TN 025 dadnsuroans
Tdannndi 025
ldnndi 075
Tann 1.0
Tdunna1 1.0
Yduinnii 2.0
funinnn 5.0

Tiuinan 5.0 Tadnsunedns
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MINING ENVIRONMENT CONSULTANT CO.,LTD.
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5013 (amifmuaiimanza it ylongagn

& (Color) s (mibwuwaihy-Tavoan) 15 (midsunaimin- Inuead)

AINYU (Turbidity) 5 (MU78ATWYL) 20 (M1awA YY)

anuilunsa-aA1 (pH) 7.0-8.5 6.5-9.2

nadnBaznAil

M3 (et mMATIMITTY inumoylaugega
(UaanSusioans) (Naanfurodans)

man (Fe) uifuos 1.0

U (Mn) luifu o3 0.5

NOAUAL (Cu) Tifu 1.0 1.5

fanedt (Zn) Ay 5.0 15

aada (SO,) TuitAu 200 250

nan'lsd (C1) TR 250 600

Wyea'lsd (F) Tifu 0.7 1.0

Twein (NO,) Tueiu 45 45

AMATEAINR (Total hardness as Caco,) hiiftu 300 500

AMATEANONIT 1uifu 200 250

{Non-carbonate hardness as CaCO,)

Uwennamstanuaiiazanld i 600 1,200

(Total dissolved solids)




fudnuuziitiuiy

EUNTI

T1INY (As)
T Tud (CN)
)
Usan(Hg)
unmion(Cd)

Fatlun(Se)

AadnBuzNIUMAUATIGE

NI

Standard plate count
Most probable number of
Coliform organism (MPN)

E. coli

INUMMUUATINNIZ AN

(Inanfunonns)

Aeelul
#oaaill
foalull
#aatiid
Analuii

soalill

INMAIHHARINIICaY

T 500 TnTatlAegmuAdzudnns

Vvouni1 2.2 andeuanuiafirudnns

#oalud

ey langaga

(Naansuavans)

0.05
0.1
0.05
0.001
0.01
0.01
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A oA )
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A =Y o <
INTOININTIVIANTICH

A A4 oA
HOIATDIND

A4 A A
YOI ITOIUND

nInsIaingamnaInAluuIsImea

- Total Suspended Particulates

- High Volume Air Sampler & Blower
-No. 1,1

-No. 5,5

-No. 12,12

- No. 24,24

- Electronic Balance S/N.14245322

- PM-10

- High Volume PM-10 Air Sampler & Blower
-No. 7,7

-No. 19, 19

- No. 20,20

- No. 27,27

- Electronic Balance S/N.14245322

LY L =)
NINTIVIATCAVIETEN

- Leq.24 hr

- Sound Level Meter S/N 122026
- Sound Level Meter S/N 122021
- Sound Level Meter S/N 122028

- Sound Level Meter S/N 162033

Sound Level Meter S/N 162034

nInneausiduaziion
- Peak Particle Velocity

- Frequency

- Peak Displacement

~  Peak Vector Sum

- Air Pressure

- Instantel Model MiniMate DS-077 S/N
5279, 5439

MInsIimnvigaa N
1. pH
2. Total Suspended Solids

3. Total Dissolved Solids

4. Sulfate

5. Total Iron

- 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

REPORT: MM_P4: PONGSUPAKON/2023/NOV/CAL.DOC




ISCH

TiSCH ENVIROMENTAL, IRC.
145 SoUTH MIAM! AVE.

¥ ViLLAGE OF CLEVES, OH 45002

$13.467.9000
877.263.7610 ToiL FREE
513.467.8009 FAX
WWW.TISCH-ENV.COM

Date - Jul 26, 2017 Rootsmeter S/N

AIR POLLUTION MONITORING EQUIPMENT

ORIFICE TRANSFER STANDARD CERTIFICATION WORKSHEET TE-5025A

89833620 Ta (K} - . 298
Operator Tisch Orifice I.D. - 1413 Pa (wm) -  748.03
EEEmmTommetTe == = memas NS T N N T TS A eSS R TR ESASESEERETR
. METER ORFICE
PLATE VOLUME VOLUME DIFF DIFF DIFF DIFF
OR START STOP VOLIIME TIME Hg H20
Run # (m3) {m3) {(m3} (min) {mm) {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 0.888¢0 7.9 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 Va Qa
0.980Q0 0.6945 1.4030 0.9957 0.7057 0.8526
0.9760 0.9809 1.9842 0.9916 0.996¢ 1.2623
0.9738 1.0966 2.2184 0.9893 1.1141 1.4113
0.9728 1.1512 2.3267 0.9883 1.16596 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 (r) = 1.00000 coefficient (x) = 1.00000

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

CALCULATIONS

vatd = Diff. Vol[(Pa-Diff. Hg) /7601 (298/Ta)
Qetd = Vatd/Time

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

Qa = Va/Time

/

For subsequent flow rate calculations:

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



TISCH E';VlROM!N‘I’AL, Inc.

145 SoUTH MIAMI AVE,
VILLAGE OF CLEVES, OH 45002
513.467.9000
877.263.7610 TOLL FREE
813.487.9009 rax
v WWW.TISCH-ENV.COM
AIR POLLUTION MONITORING EQUIPMENT
Qstd/Qa and Qstd vs deitaH
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Flow Rate {m3/min}
{[—¢—Qstd —&—Qa ~@—Qstd vs delfaH ]

. : S #
y-axis equations; . ‘L‘ B3
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CAL

Calibratech Co.,Ltd.

7/106-7 Moo 2, Sukhaprachaszin 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel.(02) 964-62 | Fax.(02) 964-5155, e-mail : calibratech. cal@yahoo.com, calibratech -cal@hotmail.com

CALIBRATION 0030

Certificate of Calibration

Certificate No. : 60-200157-1 Page : 10f2

Submitted by : Special Lab Envi and Consuliant Co., Ltd.
47/91 Moo 3, Tambo] Tha-it, Pakkret, Nonthaburi 11120

Equipment : Electronic Balance
Manufacturer : AND Model : GR-200
Serial No. : 14245322
Capacity : 210 g Resolution : 0.0001 ¢
Environment : On site calibration was carried out at the Laboratory,

Special Lab Envi and Consultant Co., Ltd.

Ambient Temperature : (2851028.7) °C
Relative Humidity : 46.51049.7) %
Air Pressure 10110 mbar
Date of Calibration : 08 May 2017
Date of Issue : 18 May 2017
Calibrated by : Akaradath Thippichai
Calibration Method : In-house method CAL-M2001 based on UKAS Publication ref : LAB 14

Edition 5, July 2015

Reference Standard Instruments : This certification is traceable to the International System ol Units

Standard Weights

1D No. Cert. No Due Date Traceability
E261-E2624 C02162446 16 Nov 2017 National Institute of Mctrology (Thailand), (NIMT)

Approved by :

{ Surachai. Promthong )

Techmical Manager

The Uncertainties are for a confidence probability of approximately 95%

This cerificate may not be reproduced other than in full except with the pricr written approval of the Calibratech Co.,Ltd.

e CAL-FG031-03






Wud W10 ug Aeutauauri  Blue Consultant Limited Partnership
32/751 uUUUITTINA UIIITNAT LTAYIAT NTINWY 10140

I17.0-2873-6045-6 Insan7 0-2873-6046

v‘\”aoﬂﬁﬁ'ﬁmﬁmﬂ:ﬁmn’nu’luagrymmi’uﬁ 22 Fywaw 2566

e e e e e A S ot etoestitin

CALIBRATION REPORT

Instrument : Sound Level Meter Manufacturer : ACO Co. Ltd. Model 6236
Date of Calibrate : May 3, 2023 Dued Date of Calibrate : January 16, 2024
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
12 122026 93.9 94.0 Pass
14 122021 94.0 94.0 Pass
16 122028 93.9 94.0 Pass
20 162033 94.1 94.0 Pass
21 162034 93.9 94.0 Pass

S o A g AB R

;{C()NSULTANT

TunuvdasljiRns ‘
Limived Portaership

(Wiaanatinan avusiglssutn)
gaanisaaumnas




Calibration Certificate

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

TEST REFERENCES* - __Model . Serial No.

Stanford Spectruin 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 specifications

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 INSTANTEL or BAYTECH for regular

=

%
e

AUTHORIZEDBY: __ | e

R van

calibration.
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534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL. 0-2717-3000-24

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

CAL
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 Tameyakut

) Ponpan Paipim

{

( ¥) Malee Butkruea

(

{ ) Saithip Meangmai

Issue Date :

pH Meter
pH 1200
JC00085
PHM-005
YSt
China

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

°

(25 +/-25) C

(80 +/- 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

Waly, -

Approved Signatory

9 August 2016

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

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

approval of the head of Curporate Services 3 Equipment Calibration and Testng Services

NSC-TISI-TiS17025

IBRATION 0008

.. 16CH1145
2 1of3

A 0050982



Equipment : pH Meter Cert.No.: 16CH1145

Modet : pH 1200 Page.:20f3 i+

Serial No. : JC00085 '

ID No. : PHM-005

Manufacturer : YSi

Received Date : 3 August 2016

Condition As-Received: Used ltem e

Calibration Date : 6 August 2016 7

Reference : 1608-0099DC-1 ‘

Condition of this calibration result

1. Reference Standard Instrument - Ry

Instrument Model Serial No. iD No. Cert. No. Due Date 4%

1) Document Process Calibrator 741B 9771002 130RC016  15E3885 15 Nov 2016 N
2) Ref. Standard Thermometer 15623 2188080 130RC044 161563 18 May 2017

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 calibration standard :
The calibration of the standard buffer solution is perfomed by two-point "«
calibration using glass electrode.
(Traceable to Danish Institute of Fundamental Metrology (DFM))

Material Manufacturer
pH 4.004 Radiometer
pH 6.999 Radiometer
pH 10.011 Radiometer

Lot. No.
C02286
C02291
C02295

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

Function : mV Measurement

Performing standard curve by Fluke at pH (4,7,10)

Exp. date N
14 Apr 2020 W,
28 Apr 2020
13 May 2020

Standard
Unit Under Nominal Voltage Actual Reading Uncertainty of Coverage
Calibration Value Input Measurement factor
pH mvV mvV pH (xmvV) k
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
10.00 -177 .48 -177.3 10.00 0.058 2.00

a 0761295

/



Equipment :

pH Meter Cert.No.: 16CH1145
Model : pH 1200 Page.: 3 of 3
Serial No. : JC00085
ID No. : PHM-005
Manufacturer : YS!
Received Date : 3 August 2016
Condition As-Received: Used ltem
Calibration Date : 6 August 2016
Reference : 1608-0099DC-1
Calibration Resuits
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) (t°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 %.

-000-

Mafy,

a 0769697




METTLER TOLEDO

Calibration Laboratory

Mettler-Toledo (Thailand) Limited

272 Soi Soonvijai 4, Rama 8 Road, Bangkapi, Huaykwang, Bangkok 10320
Tel: 027230300 Fax: 027196479

hitp:/Mww.mt.com

Certificate Number : CCW-4192-16/C

CERTIFICATE OF CALIBRATION Page: 1 of 4

Customer : ENVIRONMENT & LABORATORY CO., LTD.

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 :

The contents of this cenificate may be published or reproduced or passed to a third party only in full, except with the prior written approval of the Calibration Center, Metter-Toledo (Thailand) Lta.

5313 Moo 3

T.Talad Kwan, A.Mueang
NONTHABURI 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

Ap[ii,pved Signatory

FOB3C by Metter. T oiedoiThadand) Lmaed Rev. 2a

=




CALIBRATION 0062

Calibration Laboratory

Mettier-Toledo (Thailand) Limited
272 Soi Soonvijai 4, Rama 9 Road, Bangkapi, Huaykwang, Bangkok 10320
Tel:027230300 Fax: 027196479
http:/Awww.mt.com

METTLER TOLEDO

Certificate Number ;

CCW-4192-16/C

Device

Model :

Serial Number :
Calibration :
Capacity :
Readability :

AL204

1228510730

Single Range

Max 210 g
0.0001 g

Page :

2 of 4

Results of Calibration :

1. Repeatability

Without Adjustment

For Weighing Range 1

Nominal Value (g)

Standard Deviation (g)

Max Capacity =
Readability =

210
0.0001 g

[I=]

20
200

0.00005
0.00008

For Weighing Range 2

Nominal Value (g}

Standard Deviation {g)

Max Capacity =
Readability =

w

- 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) (9) k
0.2 0.20000 0.20000 0.00000 0.00013 210
0.5 0.50000 0.50000 0.00000 0.00013 210
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
100 99.99995 100.00003 -0.00008 0.00020

A 150 149.99997 150.00007 -0.00010 0.00027 .
200 199.99994 200.00007 -0.00013 0.00034 2

The given extended measurement uncertainty is the standard unceniainty of the measurement multiplied by~éoverage factor,k
as per listed in table above,which corresponds to a confidence level of about 35%.
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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

NSCATISETIS 17028 http:fww ol com
CALIBRATION 0062 Certificate Number:  CCW-4192-16/C
Model ; AL204 Serial Number : 1228510730 Page: 3 of 4
For Weighing Range 2
Nominal Value |Conventional Value|Mean of indication Correction Uncertainty Coverage Factor
(g} (@ (9) (@) (9) k

bl

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 For Weighing Range 2
Test Load 100 g Test Load .
Position Indication (g) Position
1 100.0000 1
2 100.0002 2 :
3 99.9999 3 .
4 99,9998 4
5 100.0000 §
Max Deviation | 0.0002 Max Deviation

FOB3C by Metier Toledo(Thaland) Lented Rev, 22
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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

hitp:/fwww.mt.com

Certificate Number : CCW-4192-16/C

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

Environment condition :
The measurement was caried out in the 304 ROOM
under following environment condition :
Temperature: 264 °C to 26.8 °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 balancefscale 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 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 muttiplied by an extension factor & ,
which corresponds to a confidence level of about 95% for a normal distribution. The standard uncertainty was caicutated according to M3003

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

End of Report
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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
TEL. 0-2717-3000-24

NSC-TISI-TI1S17025

CALIBRATION 0008

FAX.0-2719-9484

Cert. No
Page

Certificate of Calibration

Equipment :

Model :

Serial No. :

ID No. :

Manufacturer :

Submitted by :

Location :

Ambient Temperature :

Relative Humidity :

Calibrated by :

Approved by :

(/) Pornthippa Tameyakul
(")

Malee Butkruea

lssue Date :

Hot Air Oven
UM 400
B493.0613
CHO-01
Memmert

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

Nonthaburi 11000

Room No.: 303

(26 £ 10 ) °C
(50 +30)%

Viporn Tantiyawutti

Wali

Approved Signatory

26 July 2016

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

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

approval of the head of Corporate Services 3 . Equipment (alibration and Testing Services

. 16TM1916
.1 of 3
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Equipment :
Model :

Serial No. :

ID No. :
Manufacturer :

Received Order :

Condition As-Received :

Calibration Date :

- Reference :

Procedure Used :-

Hot Air Oven
UM 400
B493.0613
CHO-01
Memmert

14 July 2016
Used item

14 July 2016
1607-05180C-1

Cert. No.
Page.:

1 16TM1816
120f3

Calibration were conducted using in-house calibration procedure CP-OT02 according to direct
" 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

1) Data Acquisitibn

- National Institute of Metrology Thailand. ( NIMT ).

Model
34970A

Serial No.

Cert. No.

MY44060450
2. This result of calibration was found accurate as shown on date and place of calibration only.
3. This certification is traceable to the {nternational System of unit maintained at :-

161380

- 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

7, .
S )
1 3
g (ref)
Q
6 Y H/2 8
@ i N
5 7
______ 2
wr2 .7t c
. D/zj}- b

A

Probe Installation Details :
cm
cm

a=
b=
c=

5
5
5

cm

Due Date

13 Mar 2017

Dimension of Chamber :

D=

W =

H =
Capacity =

Environment during calibration
8l Beginning End Ly
Temp.(°C) 32 30
REL.Humid.(%) 67 61
AC Supply (Volt) 230 230
Position : | Ref. Std./ID No.:
b 14RTD101
2 | 14RTDI02 |
3 | 14RTD103
4 14RTD104
5 14RTD105
033 m 6 14RTD106
040 m 7 14RTD107 |
040 m 8 14RTD108
005 m? 9 (ref) 14RTD109

Wil

a 0759611



. Equipment : Hot Air Oven Cert. No.: 16TM1316

" Model : UM 400 Page.: 3 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
-’ Result of Calibration :- (*) Without Adjustment
* Function of UUC* : Temperature Source
Calibration uuc* uuc* Temperature Temperature Overall . Coverage
o . . o Uncertainty
Point Setting | Reading stability uniformity Variation Factor
(°C) (°c) | ¢ (x°C) (°c) (°C) (£°C) 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
‘ 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 %.
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Calibration Results:

Without Adjustment

Wavelength Accuracy (nm), The spectral bandwidth of Std at 2 nm and UUC at 2 nm

SPC CALIBRATION CENTER CO.,LTD.

1194 Soj 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

Certificate No. : C06160380 Page 2 of 3

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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