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(IHBU 2564 8.0 6.85 <5.0 214 45 72.1 0.004
WOATEY 2564 8.1 6.0 <5.0 208 65 43 0.061
BB 2565 7.9 3.03 <5.0 124 30 34 0.047
WOAINIBY 2565 8.0 0.88 <5.0 214 120 30 0.085
1B 2566 8.2 1.81 <5.0 156 50 37 0.161
WOAINBY 2566 7.8 1.37 <5.0 250 140 18 0.092
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WHIU 2564 7.7 6.62 <5.0 294 105 40.4 0.190
WOAIN U 2564 8.0 11.7 <5.0 292 155 16 0.066
WHIBU 2565 8.2 3.37 <5.0 232 115 24 0.080
WOATNIBU 2565 7.9 8.23 <5.0 312 230 10 0.266
WHIU 2566 8.1 1.1 13.4 290 120 29 0218
WORATMBU 2566 8.0 9.27 7.0 230 156 15 0.50
YO 2567 7.8 0.56 <5.0 190 55 0.21 0.5
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10U 2564 7.8 8.39 <5.0 280 95 37.2 0.147
we AN 2564 8.0 11.6 <5.0 296 215 15 1.59
WHIOU 2565 7.7 2.54 <5.0 272 110 22 0.133
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WU 2566 8.0 1.23 15.4 256 85 30 0.504
WOARAIOU 2566 7.8 8.2 5.0 235 260 15 0.30
IO 2567 8.2 2.2 <5.0 190 106 0.10 0.6
] WATFIH 5.0-9.0 - - - - - -
fan Vim Tuiie Buhsousiud sousaunud 1a, 2567
WIANTFIY mmgmﬂmmwﬁﬁaﬁu @sznnit 3) Uszmeanuznssumsdunadenind atui 8 we, 2537

MINING ENVIRONMENT CONSULTANT CO., LTD.

3-45

REPORT: MM _P4: PONGSUPAKON/2024/APR/CHAPTER3.DOC







viNn nadgning 1R

3200 -
3,000
2,800
2,600
2,400
2200 A
2,000
1,800
1,600
1,400
1,200 -
1,000
800 -
600 280 296
400 -
200 -

Total Dissolved Solids

272 310 256

13,5, 64 Ny 64

1.8, 65 W.0. 65 11.9. 66

235

190

N.0. 66

.D. 67

240+ 215

120 4 95

Total Hardness

218

110
8s

1.4, 64 .U, 64

1.9, 65 W.U. 65 13.4. 66

260

106

.U, 66

.. 67

90 S
80 o
70 -
60 o

50 4

30 4
20 15

Sulfate

30
22

6.1

.4, 64 .U, 64

131.0. 65 .9. 65 13.9. 66

15

0.10

W.U. 66

1.9, 67

31]% 3-9 (AD)

MINING ENVIRONMENT CONSULTANT CO., LTD.

3-47 REPORT: MM_P4: PONGSUPAKON/2024/APR/FIGURE3-9.DOC



13N mefgnins diia

s Tg/L Fe Total Iron
4 <
3
2 A 1.59
1 0.504 0.6
0.147 0.133 B
0 T T — T T -_—T -
13.9. 64 H.0. 64 135.8. 65 .0, 65 1.4, 66 H.8. 66 134.9. 67

gﬂﬁ 39 (Av)

MINING ENVIRONMENT CONSULTANT CO., LTD. 3-48 REPORT: MM_P4: PONGSUPAKON/2024/APR/FIGURE3-9.DOC




P ¢ o
YN WIRGMNT NN

A | ) d S v T A ) v | P~
MINN 3-14 sﬂ‘%&umﬂuwamsmamms1zﬁqmnmumaumummsmgsmnm‘nnwﬂﬂﬂms Gl‘l-ﬂi’N‘Yl

Husnoudafegiiu
HaN13AIVIAZH
fu?'nﬁuﬁ’mdn pH Turbidity Total Dissolved | Total Hardness Sulfate (mg/L Total Iron
(NTU) Solids (mg/L) (mg/L CaCO,) SO, (mg/L Fe)
H8Y 2564 7.7 2.32 212 120 2.92 0.157
WAAIN LU 2564 7.9 13.1 252 90 0.6 0.176
WHU 2565 7.7 1.64 204 120 3.6 0.104
WOAINIOU 2565 7.8 0.37 236 145 1.9 0.090
LUEIBU 2566 8.0 0.70 178 100 3.5 <0.005
WOPIN LU 2566 8.2 0.22 115 145 1.9 0.058
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U 2564 7.8 2.54 222 115 88.8 <0.005
WOATNIUU 2564 7.9 9.1 356 230 0.5 0.323
WHI8U 2565 7.8 1.55 212 130 1.0 0.061
WO AINIIU 2565 7.7 0.53 234 140 1.6 0.123
BB 2566 7.9 4.24 188 65 5.2 0.161
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1 Arsenic 1) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method™?
2) Digestion, Inductively Coupled Plasma Method?!

2 Barium Digestion, Inductively Coupled Plasma Method?

3 Biochemical Oxygen Demand 1) 5-Day BOD Test, Azide Modification Method!?
2) 5-Day BOD Test, Membrane Electrode Method?!

4 Cadmium 1) Digestion, Direct Air-Acetylene Flame Method?
2) Digestion, Inductively Coupled Plasma Method!?

5 Chemical Oxygen Demand Closed Reflux, Titrimetric Method?

6 Color ADMI Weighted-Ordinate Spectrophotometric
Method®?

7 Copper 1) Digestion, Direct Air-Acetylene Flame Method®?
2) Digestion, Inductively Coupled Plasma Method®?

8 | Cyanide Distillation, Colorimetric Method?

9 Formaldehyde Distillation, Colorimetric Method!t

10 | Free Chlorine lodometric Mcthod®?

11 | Hexavalent Chromium Colorimetric Method®

12 | Lead 1) Digestion, Direct Air-Acetylene Flame Method™?
2) Digestion, Inductively Coupled Plasma Method™

13 | Manganese 1) Digestion, Direct Air-Acetylene Flame Method®
2) Digestion, Inductively Coupled Plasma Method™

14 Mercury Digestion, Cold-Vapor Atomic Absorption
Spectrometric Methad?

15 | Nickel 1) Digestion, Direct Air-Acetylene Flame Method'?
2) Digestion, Inductively Coupled Plasma Method?

16 | Oil & Grease 1) Liquid-Liquid, Partition-Gravimetric Method?
2) Soxhlet Extraction Method?

17 | pH Electrometric Method®

18 | Phenols Distillation, Direct Photometric Method™ > m&&f

19 Selenium...
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19 Selenium 1) Digestion, Hydride Generation/Atomic Absorption

Spectrometric Method™?

2) Digestion, Inductively Coupled Plasma Method™

20 | Sulfide 1) lodometric Method™
2) Methytene Blue Method?
21 Temperature Laboratory and Field Methods™
22 | Total Dissolved Solids Dried at 180 °C1?
23 | Total Kjeldahl Nitrogen Macro-Kjeldahl Method™
24 | Total Suspended Solids Dried at 103-105 °C4
25 Trivalent Chromium 1) Digestion, Direct Air-Acetylene Flarme Method,;

Colorimetric Method; Calculation'”?
2) Digestion, Inductively Coupled Plasma Method;
Colorimetric Method; Calculation?
26 Zinc 1) Digestion, Direct Air-Acetylene Flame Method?

2) Digestion, inductively Coupled Plasma Method‘zl)&
AN

LeNnATHNA

1. aneafirnnsnduandeswicsamelne, gilednmsiiude. fuiedst 4. njume: Gouuda
nIRLW, 2547,

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

PROJECT

ADDRESS

MEASURED DATE
MEASURED STATION

TEST REPORT

TEST NO.
REPORT DATE

A ar

151 wadgnng anrim UssnaTasiaad 30744/15994
\WHBUIgRANITHT AT

ANUAYINANEAIA AUNBUNARA AaIARIN

April 22-25, 2024

3nndlsslusiuansiasenig

NORTH

15.6%
12.5%
9.36%
6.24%
3.12%

EAST

WIND SPEED

(m/s)
>=11.20
8.50 - 11.20
5.80-8.50
3.60-5.80
1.80 - 3.60
0.40 - 1.80
69.44%

wind 001/2567
May 3, 2024






TEST REPORT

TEST NO. : Wind 002/2567
REPORT DATE : May 3, 2024

CUSTOMER NAME D U wadgaang Anrim Usznuninsiaii 30744/15994
PROJECT : wlledusgpannssuaiindivgu
ADDRESS C O ANUAYNANYAIA SNBUNARA 4INTARN
MEASURED DATE : April 22-25, 2024
MEASURED STATION . 1Bnodinasiinia
NORTH

17%

13.6%

WEST EAST

WIND SPEED
(m/s)

>=11.20
8.50 - 11.20
5.80 - 8.50
3.60 - 5.80
1.80 - 3.60
1.40-1.80
19.44%







CUSTOMER NAME
PROJECT
ADDRESS

MEASURED DATE
MEASURED STATION

WEST

TEST REPORT

TEST NO.
REPORT DATE

139 Wedlgnng 47 UsevnusTnsiaai 30744/15994
willaausgranvngsutiadiugu

FOLAYNALAIR BINBLNASA ANTARNN

April 22-25, 2024

WnntihuFeaunsgsiusay 0.3 na.

NORTH

46.8%
37.4%
28.1%
18.7%

9.35%

l EAST

WIND SPEED
(m/s)
>=11.20
8.50-11.20
5.80 - 8.50
SQUTH 3.80-5.80
1.80-3.80

BN 0.40-1.80
6

Wind 003/2567
May 3, 2024






CUSTOMER NAME
PROJECT
ADDRESS

MEASURED DATE
MEASURED STATION

TEST REPORT

TEST NO.
REPORT DATE

131 Wedgnng 41h Uszniutinsiaail 30744/15994
wilagusgRanesualafiuyu

FLAYINAEAIA E1nautaen 4amdnnan

April 22-25, 2024

U3 ndanziAey

NORTH

35.5%
28.4%
21.3%
14.2%
7.09%

EAST

WIND SPEED
(mi/s)
>=11.20
8.50-11.20
5.80 - 8.50
3.60-5.80
1.80 - 3.60
0.40-1.80
1 6.94%

Wind 004/2567
May 3, 2024
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MINING ENVIRONMENT CONSULTANT €0, LTD.

HUWNNG  : * AURAUTVIAGR

= mandduvestadnouiinwdy | ussente qungd 25 ssmadea

R Aundo 1 Faly AU 8 $Tue | sunln 24 ol Auado | few | Aundn 19 i .
MSHAAY — IEnATIeYa
mgm’ | ppm | mgm’ | ppm | mgim’ | ppm .| Mgm® | ppm | mgm’ | ppm
Carbon Monoxide (CO) | 34.2 30 1026 | 9 - - - - - - Non-Dispersive
Infrared Detection
Nitrogen Dioxide NO,) | 032 | 0.17 - - - - - - - - | Chemiluminescence
Sulfur Dioxide (SO,) 0.78 | 0.3 - - 030 | 0.12 - - 0.10 | 0.04 | Pararosaniline
Total Suspended ’
Particulates (TSP) - - - - 0.33 - - - 0.10 - | Gravimetic-High
Volume
Particulate Matter - - - - o2 | - - - | 005 | - | Gravimetric-High
< 10 microns (PM-10) . Volume
- Ozane (O;) 0.20 | o.10 P - - - - l - - - | Chemiluminescence
Lead (Pb) - - - - - 1.5 ! - - - Atomic Absorytion
% Spectrometer
fan : UsEmienaEnIsuATFaadeuursnd atuf 24 wa. 2547

i




MNING ENVIRONMENT CONSULTANT CO.LTD.

Asg A udsslaeily

dviiesrada

seAudes [dB(A)]

I srAudvegea (L)

2. seaudsunde 24 12 lee (., 24 hrs)

<115
<70

wasgusyAudosnamsiiniiesiu

flan : dsemeRmeATTUATTFWNAHBULYINA RTTUT 15, 2540 aviud 12 Tuinw 2540

Fumeumsvunidosfis. | M AUANINITFIY AN
msseidaty STAUAIIYA Tiifiu 115 i giuage)
(Maximum Sound Level, Lmax)
seduoana 24 $alus Tsitfin 70 wdivage)
(Equivalent Sound Level, L_.24 hre.)
ms luyeuazgasiu -

seausunds 8 ¥1lus

(Equivalent Sound Level, L_.8 hrs )

Tdifiu 75 wduaee)

s

Fiun - Useniemnssns1ndy ¢ nstINRLaswIRdey Ussniss1zAteiun JuN 29 fuliau 2548




MINING ENVIRONMENT CONSULTANT CO.,LTD.

WA IUANNTHAzINTO U INM IR Uno iU

amd ANUSIVBIBYN A Msvda i AuTIveNeYIN mMsvda
(3snd) | @adnsaedn®) | @adwns) | Gsnd) Jafwnsaeind) | Giadms)

1 4.7 | 0.75 21 26.4 0.20
2 9.4 075 | 22 27.6 0.20
3 12.7 0.67 23 289 0.20
4 12.7 0.51 24 302 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 33.9 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 37.7 0.20
1 13.8 0.20 31 39.0 0.20
12 151 - 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 0.20
17 214 0.20 37 465 0.20
18 226 0.20 38 478 0.20
19 239 0.20 39 49.0 0.20
20 25.1 0.20 >40 50.8 0.20

i dszmiensensteniwensessunduas fuandey YssmeswRtuunyt Sufl 20 fuanw 2548




MINING ENVIRONMENT. CONSULTANT CO,, LTD.
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MINEATAUANNTIvBuTailinansznuAsynnaNaze IS

dB psi HanTMUTAAY

180 3.0 Tasvardudome

170 0.95 nszanduInguan

160 0.30

150 0.095 AIZINUANLINAIU

140 0.030 ﬂ'1qaqﬁﬁz"hﬂ”ﬂqvmwuazmmﬂaaﬂﬁmmmsv‘imu‘uaaﬂszmﬁ'cms"gam?m
(Occupation Safety & Health Administration : U.S. Department of Labor) #8158
(OSHA. Maximum For Impulsive Sound)

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

130 0.0095 frfilaeafefimun lasdninmsmieaus vasilszimaanigowsn (USBM. TRP.
78 Safe Level)

120 0.003 MGl aydusunsann dsuserdesdiunanin |

120 0.003 Mifidnldsun1sdesfou uasmrgeqai dninquaniazanulasasivainns
Mauvessemeaanigewsnisonsy 18 lumsianideiestu 15 uifl (OSHA.
Maximum For 15 Minutes}

110 0.00095

100 0.003

90 0.000095 ﬂ'1qaq‘ﬂﬁﬁﬁﬂqmmwuazmmﬂaaaﬁ'mnﬂmsﬁwmﬂaaﬂizmﬁﬁﬁ?gmu?m
voxsu'ld Tunisviieuseiies 8 92114 (OSHA, Maximum For 8 Hours)

80 0.00003

3 & o o = - ’ <~ =
fian : enmissznaunisdunin 2541 “wgsnstiestunansznyainats 1¥ingsnialunumiswsuasmileaiu

Tutlsemetlng nesmsmile s asunswensssd




MINING ENVIRONMENT CONSULTANT CO.,LTD.

wnsgruqaamthlumaniday

manfimuagagn” munsiniadssen

Ruatmimunslfiszlond

]

iy ﬂmaluﬁ1" Ao " nian
adA dsztem | dsutan | dszian | dsmam | dazom
1 2 3 4 5
I, | & nAuuazsa (Colour, Odous - T 5 5 s’ -
and Tz;stc)
2. | quwqi (Tzmperature) °c 5 5 5 s -
3. | sawdunsauazaie - 5 5090 | 5090 | 5090 -
4. | eandeuazais (DO)Y* P20 unsa. 5 £6.0 £4.0 £2.0 .
s. | 31e% (BOD) P80 " B 15 320 340 -
6 | uunRiSungulndnesuianun P80 | @uRBus 5 ¥5,000 | ¥20000 - -
(Total Coliform Bacteria) 10010,
7. | uuafiSunguiinealndresy P80 " 5 #1000 | %4000 - -
{Fecal Ccliform Bacteria)
8. | lwasa(NO,) Tumia unsa. 3 5.0 5.0 5.0 -
TuTasiau
9. | ueuTudion (NH)luniiag " T 0.5 0s 0.5 -
Tulasiau
10. | Wuoa (Phenols) - T 0.005 0.005 0.005 -
11. NBAL (Cu) - ] 0.1 0.1 0.1 -
12. | fiuda (Ni) - ) 0.1 0.1 0.1 -
13 HuINIHIA (Mn) . T 1.0 1.0 1.0 -
14, | #Inzd (Zn) - T 1.0 1.0 1.0 -
15. | unedion (Cd) " % 0.005 * 0005 | 0.005° -
005> | 005* | 005 -
16. | lasdivuylin@nesidur " 5 0.05 0.05 0.05 -
{Cr Hexavalent)
17. | mzfia(pw) - 5 0.05 0.05 0.05 .
18. | Ysemianun (Total He) - 5 0002 | 0002 | o002 -
19. 13Uy (As) " 5 0.01 0.01 0.01 -
20. | lao1lud (Cyanide) - 3 0.005 0.005 0.005 -
21| nuluanm3si (Radioactivity)
- fiffusarh {URAIRBIIALA. 3 0.1 0.1 0.1 -
- Asafm » 5 1.0 1.0 1.0 -
2. | ansidagisuazdnivian unJa. ] 0.05 0.005 0.005 .
aapIuenun (Total
Organochlorine Pesticides)




MINING ENVIRONMENT CONSULTANT CO.,LTD.
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masgugummithumanhnIfnu (Ae)

mom‘ﬁmuaqaqa"mumsmiads:mnqmnmﬁ\
- - A \ rumaacloni
a1y A mig
oA - dizian | dastn | dazan | dezian | dszan
1 2 2 4 5
23, | AAN(DDT) Tulninswa. ¥ 1.0 1.0 1.0 -
24. | Tosdriasan (Alpha-BHC) - 5 . 0.02 0.02 0.02 -
25. | AaASu (Dieldrin) " ] 0.1 0.1 0.1 -
26. | Bam3u (Aldrin) - T 0.1 0.1 0.1 -
27. | wdninaeiuazisdainae " ] 0.2 0.2 0.2 -
venlad (Heptachlor
& Heptachlor epoxide)
28. | twunTu (Endrin) - ¥ Tdowisoasrenuidritms -
AsI9mEURfIMuUR
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M
a (Color)
AU (Turbidity)

anuiunsa-Ae (pH)

Audn¥azMaAil

NG

man (Fe)
113N 1A (Mn)
nodne (Cu)
Hanzd (Zn)
wama (SO,)
nao'lid (CD
waoe'lsd (F)
Twssn (N0

5 4' Y o v
wnasgnninnaanazlyuilanla

INUNAHUATI NIz AN
5 (wiaguwaniin-Tavean)
5 (MUIBATIYY)

7.0-8.5

(nnmiimuaRimanzan
(Wanniurpang)
Lidiuo.s
Tt 03
v 1.0
1Ay 5.0
Tt 200
TitAiu 250
w07

Taitiin 45

ATATZANINUA (Total hardness as CaCO,) Taitfiu 300

AIVNTTANOIS 1t 200
(Non-carbonate hardness as CaCO,)
Wswmamsnanuaniazawla Tiifiu 600

(Total dissolved solids)

inauaieylaugaga
15 (musuuwaniy- Tnuoad)
20 (MUILAYL)

6.5-9.2

inayieylougaga
(indniunodns)

1.0

0.5

1.5

15

250

600

1.0

45

500

250

1,200




N1 " inuntfimvaiiminza inasoylnugaga
(VadnFuRBIAT) (Naaniunpans)
151y (As) avalaiil 0.05
Taonlud (cN) Aol 0.1
Az iIPY) Foaluidi 0.05
dsan(Hg) foalull 0.001
unAiou(Cd) fosludl 0.01
Faulou(se) Aol 0.01

AdnYUEN UM UATIGY

50R13 tnemfmvuaiivIIzay
Standard plate count ity 500 TalafidognuAnaufming
Most probable number of ouni1 2.2 Aefeugnunsiisudnns

Coliform organism (MPN)

E. coli doaluli
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Total Suspended Particulates

PM-10

-No. 21,21

- High Volume Air Sampler & Blower
-No.6,6
-No. 9,9

- No. 14, t4

- Electronic Balance S/N.14245322

- High Volume PM-10 Air Sampler & Blower
~No. 1, 1

-No. 2,2

- No. 24,24

- No. 26,26

- Electronic Balance S/N.14245322

MINTI0 TATTALEES

Leq. 24 hr

- Sound Level Meter S/N 090154
- Sound Level Meter S/N 162031
- Sound Level Meter S/N 212006
- Sound Level Meter S/N 212008

- Sound Level Meter S/N 162033

119501930 IAusad Ao n

Peak Particle Velocity
Frequency

Peak Displacement
Peak Vector Sum

Air Pressure

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

P13AIDINTIZHAMUA NI

1.
2.

pH

Total Suspended Solids

Total Dissolved Solids

Sulfate

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 752512006

REPORT: MM _P4: PONGSUPAKON/2024/APR/CAL.DOC




TISCH ENVIROMENTAL, INC.
145 SOUTH MIAM! AVE.
ENVIRONENTAL ¥ VILLAGE OF CLEVES, CH 45002
. 513.467.9000
' s c H 877.263.7610 TOLL FREE
$13.467.9009 FAX
WWW.TISCH-ENV.COM

AIR POLLUTION MONITORING EQUIPMENT .

ORIFICE TRANSFER STANDARD CERTIFICATION WORKSHEET TE-5025A

Date - Jul 26, 2017 Rootsmeter S/N 9833620 Ta (K} -~ . 298
Operator Tisch Orifice 1.D. - 1413 Pa {(mm) - 748.03
EETTOSSSSEREsEmE o z EXrSEaEEmESEER _= -+ -2 1§ -+ + 2 ¥ JF -4+ T 3
. METER ORFICE
PLATE VOLUME VOLUME DIFF DIFF DIFF DIFF
OR START STOP VOLTME TIME Hg H20
Run # (m3) {m3) {m3) {min) {mm) {in.)
1 NA NA 1.00 1.4110 3.2 2.00
2 NAa NA 1.00 0.9950 6.3 4.00
3 Na NA 1.00 0.8880 7.9 5.00
4 NAa NA 1.00 0.8450 8.7 5.50
S NAa 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 0.9957 0.7057 0.8926
0.9760 0.9808 1.9842 0.9916 0.9966 1.2623
0.9738 1.0966 2.2184 0.9893 1.1141 1.4113
0.9728 1.1812 - 2.32867 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 (r) = 1.00000
y axis = SQRT[H20(Pa/760) (2988/Ta)] y axis = SQRT[H20(Ta/Pa}]
CALCULATIONS

Vstd = Diff. voll(Pa- lef Hg) /7601 (298/Ta}
gstd = Vstd/Tlme

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

I /m{ {SQRT H20(Ta/Pa)]- b



TISCH ENVIROMENTAL, INC.
145 SoUTH MIAMI AVE,
: YHLAGE or CLEVES, OH 45002
ENVIRONMENTAL 513.467.9000
877.263.7610 TOLL FREE
513.467.9009 FAX
" WWW.TISCH-ENV.COM

AR POLLUTION MONITORING EQUIPMENT

Qstd/Qa and Qstd vs deltaH
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CAL

Calibratech Co.,Ltd.
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120 NSC-TISI-TIS 17025
Tel.(02) 964-62 1 1 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., Lid.
47/91 Moo 3, Tambol Tha-it, Pakkret, Nonthaburi 11120

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

Special Lab Envi and Consultant Co., Ltd.

Ambient Temperature : {2851028.7) "C
Relative Humidity : 46.5 10 49.7) %
Air Pressure L0110 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 cerlification is traceable to the International System of Unils

Standard Weights
1D No. Cert. No Due Date Traceability
E261-E2624 C02162446 16 Nov 2017 National Institute ol Metrology ( Thailand), (NIMT)

Approved by :

( Surachai. Promthong )

Technical Manager

The Uncertainties are for a confidence probability of approximately 95%

This cerificate may not be reproduced other than in full except with the prior wriuema\mrova} of the Calibratech Co.,Ltd.

AL-F3031-03






WAUEIWINA UY Aewdauaur  Blue Consultant Limited Partnership
32/751 aunizTgfia upviens lwerleny nJamnny 10140

1%13.0-2873-6045-6 In3813 0-2873-6046

ﬁaaﬁq_‘jﬁ‘ﬁmﬁmﬁ:ﬁtan’nﬂum;smw'maﬁuﬁ 22 §avaul 2566

CALIBRATION REPORT

Instrument: Sound Level Meter Manufacturer: ACO Co., Ltd. Model: 6236
Date of Calibrate: April 3, 2024 Dued Date of Calibrate: April 2, 2025
Calibrator: Sound Calibrator Manufacturer: Scarlet Tech Co., Ltd.
Model: ST-120 Serial No.: ST120C0267E Range of Calibrator: 93.96 dB

Calibration Report

No. Serial No. Before Adjust After Adjust Inspection Result
4 090154 93.9 94.0 Pass
18 162031 94.0 94.0 Pass
29 212006 93.9 94.0 Pass
31 212008 94.0 94.0 Pass
L ne e Un A WHRIRIG
ggmﬁfwﬁuu ANT

UAAUAUN

T = e T A3 ' o & 5
TuunrislfiRnsvineudaudnia ytimsmé Partnership
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(Uatnen arfusigarTnude)
fanniseelfuEne



WuEIUING Uy AawTauaun  Blue Consultant Limited Partnership
32/751 nuuﬂszmqﬁﬂ umwjaﬂg L"umjaﬂg NJINWY 10140
115.0-2873-6045-6 In3815 0-2873-6046

vasduamsiiensilanmulusnginasiuf 22 fiwaw 2566

CALIBRATION REPORT

Instrument: Sound Level Meter Manufacturer: ACO Co.,Ltd. Model: 6236
Date of Calibrate: April 3, 2024 Dued Date of Calibrate: April 2, 2025
Calibrator: Sound Calibrator Manufacturer: Scarlet Tech Co., Lid.
Model: ST-120 Serial No.: ST120C0267E Range of Calibrator: 93.96 dB

Calibration Report

No. Serial No. Before Adjust After Adjust Inspection Resuit
20 162033 93.9 94.0 Pass
23 162036 94.2 94.0 Pass
24 162037 94.0 94.0 Pass
N 27 172110 93.9 94.0 Pass |

(Wnaiiaan arusgarsude)
BAnnIsesljiimng



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 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

. (:7/ -~ 7 Q

e

AUTHORIZED BY: e Rl

calibration.




Part Number :
Description :

Date :

Calibration Certificate

712A0101
MiniMate DS-077
March 12 2007

Unit S/N: 5439

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 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

calibration.

AUTHORIZED BY: 7

a

A% A

o
N
NN

iy

"

&%

-

S5

e
Y

ey
3
e
A

T
T
O 4

RS

S
:.«e’l&"

%

O
N

g 4
1

2,

p——
2oz
R TE
‘V% il
N

=

-
RO

IR

SRS

e

ER
P

2

/s
LA

e

WA

e

-
=

‘\
RS




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

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 NSC-TIS)-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

Modetl : pH 1200

Serial No. : JC00085

ID No. : PHM-005

Manufacturer : YSI

Made in : China

Submitted by : Environment & Laboratory Co.,Ltd.

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

Ambient Temperature : (25 +/-2.5) °C
Relative Humidity : (50 +/- 15) %
Calibration Procedure: In -house method :

- CP-CHS : 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 : % .

Approved Signatory

( Pornthippa Tameyakul
( ¥) Malee Butkruea

( ) Ponpan Paipim

( ) Saithip Meangmai

Issue Date : 9 August 2016

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

This ceruficate may not be repruduced ather than in full. except with the prior wnitten

approval of the head of Corporate Services 3 Equipment Calibration and Tesung Services

A 0050392



24

Equipment : pH Meter Cert.No.: 16CH1145
Model : pH 1200 Page.: 2 of 3 v
Serial No. : JC00085

ID No. : PHM-005

Manufacturer : YSI|

Received Date : 3 August 2016
Condition As-Received: Used ltem ‘e,

Calibration Date :
Reference :

6 August 2016
1608-0099DC-1

Condition of this calibration result

o

1. Reference Standard Instrument N 2

Instrument Model Serial No. ID No. Cert. No. Due Date 7
1) Document Process Calibrator 741B 9771002  130RCO016  15E3885 15 Nov 2016 \qf
2) Ref. Standard Thermometer 1523 2188080  130RCO044 161563 18 May 2017 , £

This certification is traceable to the International System of Unit maintained at:-
- Traceable to National Institute of Metrology (Thailand), NIMT

a 0761295

2. Reference Standard Materials : pH calibration standard : s
The calibration of the standard buffer solution is perfomed by two-point “z
calibration using glass electrode. ”.
(Traceable to Danish Institute of Fundamental Metrology (DFM)) ‘

Material Manufacturer Lot. No. Exp. date o
pH 4.004 Radiometer C02286 14 Apr 2020 "/ﬁ
pH 6.999 Radiometer C02291 28 Apr 2020 ‘\
pH 10.011 Radiometer C02295 13 May 2020 M

3. This certificate was certified only for the instrument we calibrated. 5‘

4. This result of calibration was found accurate as shown on date and place of calibration only. k“

Calibration Results ?.s

Function : mV Measurement is&

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

; Standard Q;
v Unit Under Nominal Voltage Actual Reading Uncertainty of | Coverage %,»vl,
: Calibration Value Input Measurement factor :)

pH mV mvV pH (FmV) k i
oH Meter 4.00 177.48 1775 4.01 0.058 200 |~

S/N.:JC00085 7.00 0.00 0.0 7.00 0.058 2.00 Ul

10.00 -177.48 -177.3 10.00 0.058 2.00



Equipment :

pH Meter Cert.No.: 16CH1145

Model : pH 1200 Page.: 30f3
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 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
SIN.:- 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) (t°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 leve! of confidence of approximately 95 %.

-00o-

Wy, -

a 0769697




METTLER TOLEDO

Calibration Laboratory
Mettier-Toledo (Thailand) Limited
272 Soi Soonvijai 4, Rama 9 Road, Bangkapi, Huaykwang, Bangkok 10320
Tel: 027230300 Fax:027196479
hitp:/Mww.mt.com
Certificate Number : CCW-4192-18/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 :

CERTIFICATE OF CALIBRATION Page: 1 of 4
ENVIRONMENT & LABORATORY CO., LTD.
53/3 Moo 3
T.Talad Kwan, A.Mueang
NONTHABURI 11000
SR
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

Calibrator : Mr.Chawalit Martsuloke
Approved by : Mr.Santi Jitniyom ,
Apﬁ(._oved Signatory
[ Mr.Surachet Sukkate S
***** rents of this cenificaie may be PubIiSNEd of reproduced of passed o a third party only in full, except with the prior writien approval of the Calibration Center, Mettler-Toledo {Thailand) Ltd.

FOR3C by benter- Tokedo{Thadand} Lrntes Rev, 23

—

Tha & an onginal document



METTLER TOLEDO

Calibration Laboratory

Mettler-Toledo (Thailand) Limited

272 Soi Soonvijai 4, Rama 9 Road, Bangkapi, Huaykwang, Bangkok 10320
Tel: 027230300 Fax: 02719 6479

hitp:/www.mt.com
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 Weighing 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 Vaiue {g) Standard Deviation (g)
Max Capacity = . g . -
Readability = - - -
2. Departure of Indication form Nominal Value
For Weighing Range 1
Nominal Value |Conventional Value| Mean of Indication Correction Uncertainty Coverage r-act—:r—

(g} (9} {9) (@ {9) k

0.2 0.20000 0.20000 0.00000 0.00013 240
0.5 0.50000 0.50000 0.00000 0.00013 2.10
2 2.00001 2.00003 -0.00002 0.00013 210
5 4.99998 4.99997 0.00001 0.00013 2.10
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 208 %
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-coverage factor,k

as per listed in table above,which corresponds to a confidence level of about 35%. P

FOBXC by Metter- | otedo{Thadan) Lemdec Rev. 2a

Thy 1§ an onginal document




METTLER TOLEDO

Calibration Laboratory

Mettier-Toledo (Thailand) Limited

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

hitp:/Awww.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|Mean of Indication Correction Uncertainty Coverage Factor
(g} (9) (9) {9) (9) k

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

L] L]

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 e
Test Load 100 g Test Load . g LT "_y TrEy "
Position Indication (g) Position
1 100.0000 1
2 100.0002 2
3 99.9939 3
4 99.9998 4
5 100.0000 5
Max Deviation 0.0002 B Mav Neyiation

FOB3C by Metlier-Todo(Thadardl) Lerked Rev. 23
Ths % 0 ongaal document



METTLER TOLEDO

Calibration Laboratory

Mettler-Toledo (Thaliand) Limited

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

Tel : 027230300 Fax: 027196479

NSC-TISETIS 17025 hittp:/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 out inthe 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 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 SerialiControl No. Certificate No. Dug Date
Standard weight set METTLER TOLEDO €2 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 & ,
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 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

£083C by Mefdes-Toied{Thadand} Limded  Rev. 23




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-TI$S17025
CALIBRATION 0008

FAX.0-2719-9484

Cert. No.: 16TM1916

Page.: 1 of 3
[ [ L ]
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 : (50+30)%
Calibrated by : Viporn Tantiyawutti
Approved by : Qm(}du .

Approved Signatory
( /) Pornthippa Tameyakul
(7 ) Malee Butkruea
Issue Date : 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
approsval of the head of Corporate Services 3 . Equipment Calibration and Testing Services.
AN

A 0051033




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 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 Model Serial No. Cert. No. Due Date
1) Data Acquisitibn 34970A MY44060450 161380 13 Mar 2017
2. This result of calibration was found accurate as shown on date and place of calibration only.
3. This certification is traceable to the International System of unit maintained at :-
- National Institute of Metrology Thailand. ( NIMT ).
- National Institute of Standards and Technology (NiIST), 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
L £ AC Supply (Voit) 230 230
1 3
g (ret)
?
H CH/2
6 i 8
° ¢
! 7
Q. ” c o) Position : | Ref. Std./ID No.:
WIZ 50
. “b 3| 14RTDIOY
- o .2 | 14RID10Z |
W _3 ] 14RTD103
* 4 14RTD104
) ) SR A A A
Probe Installation Details : Dimension of Chamber : 0 14RTDIOS
_ D= 0.33 m §] 14RTD106
a= 5 cm W= 040 m S e e
b= 5 cm H = 0440 I 14RT.D1_O? L
c= 5 cm —A ’ m . 8 14RTD1~O§
Capacity = 0.05 m?* 9 (ref.) 14RTD109

Mo

a 0759611



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

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 73

Calibration uucr uuc Temperature Temperature Overall Uncertainty Coverage ?”‘
Point Setting | Reading stability uniformity Variation Factor ﬁi
(c) [ (c) | (c) (£°C) (°C) (°C) | (£C) k 7
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 | 103.837 | 103.616 | 104.597 104.142 104.264

This instrument was control by temperature controller 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

! 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. fv,
.. Overall Variation : The Difference of the maximun and minimum measured temperatures throughout observation. =
v, UUC* @ Unit Under Calibration f'é

. 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 2
-factor k, providing a level of confidence of approximately 95 %.

-000-

.

a 0759612



1194 Soi Wachirathamsathit 57 Sukhumvit 101/1 Bangchak Prakhanong Bangkon
enter ‘ Tel: +66 (0) 2185-4333 Fax: +66 (0) 2185

SP(ahbranbn : SPC CALIBRATION CENTER CO.,.
T

oyt website : http//www.spcgroup.c
Equipment: SPECTROPHOTOMETER Cenificate No.: C06160380 “AR
TRRIY
Model!: 752s Issued Date: 17 September 2016 I X
NSC-TISI-TIS 17025
Serial No. (or ID.); 752512006 Job No.: KCAL1610728 Glibration 0037
Manufacturer: Spectrumiab Page: 1 0of 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 Boaonsopon
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
S/
( Mr. Dumrong Boonsopon ) e ' ( Mr.Nitinun Srihawan )
Person in charge Chem&Envi Division Manager

This certificate is issued the units of measurement accorging to the Internationa! System of Units (Si). It provides traceability of measurement to international or
national standard or other recognised national stardard laboratories.

The measurement uncertainty stated 1s the expanded uncertainty which 1s obtained from the standard uncertainty multiplied by the coverage factor (k=2) to
provide a level of confidence of approximately 95%. Itis 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 oe reproduced except i full only, without writier appreval from SPC Calibration Center Co.. Lid.

SPCC-FM-C06-07: 03 May 2016




SPC CALIBRATION CENTER CO.,LTD.

SP Cahbfatlon 1194 Soi Wachlrathamsathlt 57 Sukhumvit 101/1 Bangchak Prakhanong Bangkok 10260
C entert Tel: +66 (0) 2185-4333 Fax: +66 (0) 2185-4424

website : http://www.spcgroup.co.th

e r ea e Atk % N L AR oAb e i Aty ok T R S 2 o S AR, Serm A P et o e e S AP b o 13 e o S e+ -

Certificate No. : C06160380 Page 2 of 3

Calibration Resuilts:

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 0.0208 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

/




%Ccalib[aginr
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Calibration Results:

Without Adjustment

Photometric Accuracy (Absorbance)

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

Certificate No. : C06160380 Page 3 of 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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5) flwajim 41 4 31 76 42.48
(6) MNTLLAYLALLES 2 16 18 10.06
(7) Bug 0 0 0 0 0.00
T 109 7 63 179 100.00
42 vunnufnnudinmsvinumiissus:
Aanssudnsguaslnsonisiniela
(1) nu 64 4 50 118 94.40
2 linmu 1 1 5 7 5.60
Pirt) 65 5 55 125 100.00
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(65) (5) (55) | Jawuar
43 wadnmsduiiulasinis 65 5 55
(1) lud 5 0 0 5 4.00
@) lduilalduansnnufiaiin 18 0 4 22 17.60
@) 1 (aavld > 1 7a) 42 5 51 98 78.40
- sudnlupsauadaldvineu 3 0 0 3 1.68
Aunaniias
- fhnoddu 3 0 0 3 168
- fhnowiavimsfieuiumile 6 3 3 12 6.70
- adeandwlngd (LSnstunn 14 1 12 27 15.08
Fadva A8
S (R EVSIEPUTITES SHIELR 12 1 27 40 2235
fwindszunm n3asdng
wazaUnanieingg ungumu
- swhanssuanmsmdszlund 6 1 39 46 25.70
- doliguswaiydu (szuu 7 3 38 48 26.82
amnllnadieg) fu
- Bug 0 0 0 0.00
TN 65 5 55 125 100.00
44 dawSuudsumifilasinmnniiosus
n”unﬂs'lxiﬁIﬂsdnwsviﬂuﬁﬂ’iwqu’nu
lefumad-naide undaoninuadisls
(1) leSuuaduinni 32 2 44 78 62.40
@) l&SunaiFsannnin 2 0 0 2 1.60
(3) wilawduliuanans 21 2 7 30 24.00
@) laTunaduszualFona 9nu 10 1 4 15 12.00
5) Auglivaasnuin il 0 0 0 0 0.00
T 65 5 55 125 100.00

WN-10/11




mﬂouamuamﬁnmﬁ'ﬁuﬂﬁwaaﬂizmﬁuﬁﬁeiafmamsmﬁmLﬁ'ﬁuqmmwnﬁmﬁamin'aai”'m

229 VIEN woﬁfqmns INA HVANFEIBRIA B NaLiFaR IUIAAIN

TEUININN 15 Aunaal - 5 1818w 2567

oo viaj 4 vial 5 viai 7 STV
sziaundne * ¥ ¥
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45 vnwsusmsnunsduiiulasinnwiala
(1) Wueay 45 5 39 89 71.20
) ldiudie 3 0 2 5 4.00
3) liluaninnudauin 17 0 14 31 24.80
74 65 5 55 125 100.00
4.6 tlassmsiuasnisfaany wazun by
HanTENUFIsan L ANdu i 125 115 92.00
fandely (ﬁmi”u;jﬁmau"‘l&il,ﬁuﬁw" 2 1.60
wia "ldusasnnufiawiu: luda 4.5) 8 6.40
(1) Wuee 12 0 14 26 7222
) lawiuds 0 0 2 2 5.56
(3) luaasnnufaiin 8 0 0 8 22.22
T 20 0 16 36 100.00
5. FaiEmauuniasulasems
5.1 m"aLauaLLu:/ﬂ'J'l&lm"aan'lslﬁalﬁ"[ﬂﬁn'ﬁ'ﬁaumﬁ'a’gu'ﬂu‘luﬁwu@mSJ uanmﬁamﬂﬁ']:ﬂﬂn'mi'nﬁunﬁag;uia
(1) dwmmsdn nunisdnm, 7 1 8 16 23.19
W 1391304)
) ﬁwuawmsc&ﬂ‘[na(ﬁwﬁuﬁa:am 1 1 1.45
Mandvulunguuni)
(3) FUMTFILATUDITW (FIRINE 1IN 13 1 2 16 23.19
winggeany, nulumsdiioeeg)
(4) swmmsadszloniiidsinu | 7 1 11 19 2754
(5) Sus] (FoaFunansugNTY, AU 13 1 3 17 56.67
gLLaNansmuéoLLmﬁau L% et
ouuaaeu uazdanduld 9ay)
74 40 4 25 69 132.03
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