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MEASURED DATE . February 24, 2023
MEASURED INSTRUMENT : Noise Dosimeter
Position / Name Noise Dose (%) TWA [dB(A)]
wineulfiRNugeh 1 (Aousede Snws) 98.1 84.6
winulfURNuaed 2 (Aol Addsngdy) 96.3 84.4
AT 85.0

N'lmj'lu’fﬁn'limmqffm: Complies with applicable Type 2 portions of ANSIS1.4, ANSI 1.25, |IEC 651 and IEC 804. Also complieswith OSHA
Hearing ConservationAmendment, August1981.
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- Setling values for noise dosimeter are as the followings;

® Range = 70-140 dB ® Criterion level = 85dB
® Exchangerate = 5 decibels ® Threshold level = 80dB
® Responsetime = Slow ® Frequency weighting = A

- TWA = Time Weight Average
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MINING ENVIRONMENT CONSULTANT £0,, LTD.

Minsgugunwemaluussnmalasnall

: menududuresfefunaiinnudy 1 ussenis aungd 25 ssmsaFe

R Aunfio 1§30 | sundn 8 90w |Aundn 24 ¥l | Aundo 1 ew | Ando 13- - .
msuafiy - — IEmsmsieda
mgm’ | ppm | mgm | ppm | mgi’ | ppm | pgm’ | 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 | 03¢ - - 030 | 0.12 - - 0.10 | 0.04 | Pararosaxiline
Total Suspended .
Particulates (TSP) - - - - 0.33 - - - 0.10 - | Gravimetic-High
Volume
Particulate Matter - - - - o | - - - | 005 | - | Gravimewic-High
< 10 microns (PM-10) . Volume
- Ozoze (O;) 0.20 | 0.0 . - - = - { - - - Chemiluminescence
Lead (Pb) - - - - - 1.5 { - - - Atomic Absorytion
} Spectrometer
fian : dseammaznssunsAunadeuurisna aiufl 24 wa. 2547
vnewmg : * Aundasviada




MINING ENVIRONMENT CONSULTAN CO.,LTD.

WATFIUsEI A agia

Artesavia sLAUEeS [dB(A)]
I sedudiesgeqa L) <115
2. seAudsunde 24 ¥l (L, 4 hrs.) <70
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Mysilanu TGN ) Lt 15 10Fuaie)

(Maximum Sound Level, Lmux)

seaufounay 24 $3Tue Tsitfiu 70 Indiua@e)

, L - (Equivalent Sound Level, L, 24 hre.)
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soudvunae 8 ¥ lus Tuifiu 75 1w Fuaae)

(Equivalent Sound Level, Leq.S hrs )
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(1) anudiunsauazais (pH) Ialidesndi 5.5 waz ldwnnd1 9.0
(2) d10e (TDS W30 Total Dissolved Solids) A0aTiAIRA
2.1 fiidea Taiu1nadi 3,000 Tadnsudedas wieoauddaniniidimuals Susy
USunaniiing undesessuniing w3eiszinnueslssugaamnssy awdinsulssnugammnssy

fimua uadeslininndi 5,000 Tadnsudedns
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¥ ¥ H v
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(3) @15UUIUABY (Suspended Solids) w91 50 HadnTunedns nioalauAnaA1g
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4.1 Y590 (Mercury)
4.2 waitiow (Selenium)
4.3 uasulion (Cadmium)
4.4 ﬂzﬁ'”a (Lead)
4.5 91519 1in (Arsenic)

4.6 1sifieon (Chromium)

4.6.1 Hexavalent Chromium

4.6.2 Trivalent Chromium

4.7 V5o (Barium)
4.8 ThiNa (Nickel)
4.9 oA (Copper)
4.10 Fangd (Zinc)

4.11 unamild (Manganese)
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(5) Fa I (Sulphide) AndiouidulaTasiouda lWa@,s) linnni1 1 Tadnudedas

(6) loven'lud (Cyanide) Aadeuiiiulalasiou laen Tud @eN) liunadno.2

) Wosyanlad (Formaldehyde)

(8) 31sznouNLea (Phenols Compound)

(9) naBIUBATL (Free Chlorine)
(10) twerd L@t (Pesticide)
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(13) ndu
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(14) si5uuas 1w (Ol & Grease) lininndn 5 fadnfuredns nieersuandenn
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(15) #1 11 T0@ (Biochemical Oxygen Demand) fiquinil 20 pernisraifue a1 5 u
Taiunnn 20 Tadnsureding nieernuandaminiidmuald Susuysinaniite undsseiiiig
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(16) AfiABY (TKN #30 Total Kjeldahl Nitrogen) liiannnd1 100 Gadnsunedag
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(17) 1% 1o# (Chemical Oxygen Demand) 11111071 120 Uaansudoans ®350019
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(1) msassvroumanuiunsauazsewouiig Widiadesiannuiunsauas
et (pH Meter)

) msasieaoun Haea I 1FEmsseimeuis szusguugil 103 esruraided
Sequingdl 105 ssmusaFen Tuna 1 32T

(3) mIasnmeummsiiuacy 1135 mrnsesunszaunseelonda (Glass
Fibre Filter Disc)

@) msasrvaeusTrnazviin WidTsmsdel

4.1 msasasumdnzd Tasidioy newas unadlow uuSoy azia difa

saziamie W35 ez noniin uouwensu awlaTas i lamaas (Atomic Absorption
Spectrophotometry) ¥ laiSnuoa s (Direct Aspiration) Wi Fwaaah diladu mlalasalad

(Plasma Emission Spectroscopy) ¥UADUANANE AW waraun (Inductively Coupled Plasma : ICP)

/4.2 MIATINAOUAIDIT KA



4-

42 M3psvTeumesiwia uevmaiion 11435 ezneuiaueuondu
aiulaTns THTamaa3 (Atomic Absorption Spectrophotometry) ¥iin 18/ lasd 0uWeIsHU (Hydride
Generation) #3038 waerin aﬁﬂ%’u tlalasalnd (Plasma Emission Spectroscopy) THABUANANG
AINIWA W1 (Inductively Coupled Plasma : ICP)

4.3 myasvaeusisen Wl45sezaouinueusendy Tnad ied
MATlA (Atomic Absorption Cold Vapour Technique)

(5) m3asveeumda e 114355 launsn (Titrate)

(6) m3nsvaevalyenlug 11955 ndunazaudae3s Insau v iySauedn
(Pyridine-Barbituric Acid)

(7) msasnaevdesinad led 1914381su (Spectrophotometry)

®) n1sasvapumEsUszneviiuea 1958 ndu taza 635 4-0siTuueud
TS u (Distillation, 4-Aminoantipyrine)

9) Msasndeumnassudase 191431 1o lo lawasa (odometric Method)

(10) m3nsvaeumas i lddestunsemsadagivusedad 1435 Malasulan
319 (Gas-Chromatography)

(11) msma%ﬁauqquﬁmufw ¥ HinsosTngangd Savazimniviedni

(12) myasavareusniwuias luiu 11855 asadredvhazae udauonninin

v
vourhdiunas ludiu

a

(13) msaslvaevii Tod 1¥W14350: lae TuaRndu (Azide Modification) fgaivgil
20 oaruaiFen Wunan 5 Yu Aadefiu nieismsouiinsulssnugaasmnssuldnnuiurey
(14) M3nsreumnldy 1M 14359an1a (Kjeldahl)

(15) Msasaoumdlon 1914995 dosaats Taeludmdoy lalaswa (Potassium

Dichromate Digestion)
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MINING ENVIRONMENT CONSULTANT CO.,LTD.

° i 3 A
masgruguawihyimanisuilan

oL o . . ANNAIEIU
fnadnyaiz Avtigaunimi HHw — = p
mammnuatimnsawy naneylaugaga

nuamunm | & (Colour) dawdiu-Tnugad 5 15
ALY (Turbidity) ‘ WALy 5 20
amnuiunsa-an (pH) - 7.0-8.5 6.5-9.2

maail AN (Fe) Andudud 6.5 10
(un./a. mg/)
vanile (Ma) ” 0.3 0.5
NOIUA (Cu) ” >10 1.5
Fanzd (Za) » >50 150
Famn (S0,) " * 200 250
annlsé (C) ” * 250 600
Ageolsa (p) " #0.7 10
Tuimsa (NO,) *>45 45
AN TR IHLA - >300 500
(Total Hardnzss as CzCO,)
ANUATTAINTIS - »200 250
{Non Carbouate Hardness as
CaCo,}
Pmums fmuafiazawld - 600 1,200
(Total Dissolved Solids}
AR ZITNY (As) Ao iy 0.05

s lud (cnv) " . 0.1
m:f“;'d {Pb) “ 0.05
Uson (Mg) - 0.001
unadiyy (Cd) 0.01
FAdioy (Se) ” . 0.0

magnm3 iineinasenylawii Inladife av.ou. > 500 -
Standard Plate Count (Co!oniclcm’)
i Ansremulas By FBu. fo <22 -
Most Probable Number of 100 nu. vy
Coliform Organism (MPN)
8.1nla (E. Coti) - #oalulimy -
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i faarnail daulududu fiadnfudasime
TagFanas 1 gnunAtiass
(p.pm) (mg/M°%)

1. 3803U (Aldrin) - 0.25
2. aeFuWad-1unda (Azinphos-methyl) - 0.2
3. Aaaway (Chlordane) - Q.5
4. | @@ % (DDT) - 1
5. # @3 W (DDVP) - 1
6. lamaslad (Dichlorvos) - 1
7. fan3u (Dieldrin) - 0.25
8. Tawnda 1, 2 laluslu 2, 2 lansalsansavieama (lausan)

(Dimethyl 1, 2-dibromo 2, 2 dichlorcethyl phosphate (Dibrom) - 3
9. 18uUA3YU (Endrin) - 0.1
10. | nlsaau (Guthion) - 0.2
11. | 92M1a19%ue (Lead arsenate) - 0.15
12. duay (Lindane) - 0.5
13. | walsaou (Malathion) - 15
14. \sandaas (Methoxychlor) - 15
15. | film@u (Nicotine) - 0.5
16. Ganand (Systox) - 0.1
17. | usadssuazansusznaviiasarsle

(Thallium (Soluble compounds) as TI) - 0.1
18. | lsusy (Tiram) - 5
19. Yian##u (Toxaphene) - 0.5
20. | wi5lsa8u (Parathion) - 0.11
21. Wada3u (Phosdrin) - 0.1
22. | w355y (Pyrethrum) - 5
23. | M¥vvh3u (Warfarin) - 0.1
24. | adwn3a (1w (319)) [Carbaryl (Sevin (R)] - 5
25. 2, 4-6 (2,4-D) - 10
26. WIA8Y (Paraquat) - 0.5
27. | 2,4,5%(2,4,5T) ~ 10
28. | nsmhdu (Acetic Acid) 10 25
29. | uanluile (Ammonia) 50 35
30. | @swyuasdsusznauzaeansuy

[Arsenic and Compounds (as As)] - 0.5
31. 815%u (Arsine) 0.05 0.2
32. | luilila (BiphenyD) 0.2 1
33. GaWuaa ( (Bisphenol A) 0.5 2.8
34. | mfuaulaaanlyd (Carbon dio-ide) 5,000 9,000




aguanganudasaielumsinu

(&@51ai)

35. | miuauuauusnlyd (Carbon monoxide) 50 55
36. | ®aa3u (Chlorine) 1 3
37. | aaa3ulassnlud (Chlorine dioxide) 0.1 0.3
38. | laslanwarmsusznavnaslasiiuy - 1
39. | yuupanawue - 0.1
40. | dun3pazaavuawmaun - 1
41. | duthadu [Cotton dust (raw)] - 1
42. | Taenlud (Cyanide as CN) - 5
43. (ande aanadnd (tansuaa) [Ethyl alcohol (Ethanol)] 1,000 1,900
44. Ngaiﬂiﬂ' [Fluoride (as F)] - 2.5
45. | Waea3u (Fluorine) 0.1 0.2
46. | lalasulgenlud (Hydrogen Cyanide) 10 11
47. | Wwdnaanlad (Iron Oxide Fume) - 10
48. | wmBadanadad (1umsuaa) [Methyl alcohol (Methanol)] 200 260
49. | fufim msluila (Nickel carbonyl) 0.001 0.007
50. | fuis lugdzedlansuazmsussnauiiazansle

(Nickel, Metal and Soluble Compounds, as Ni) - 1
51. | nsalua3a (Nitric acid) 2 5
52. | lua3moanlad (Nitric oxide) 25 30
53. | lulasiaulasenlyd (Nitrogen dioxide) 5 9
54. lulasndmaiu (Nitroglycerin) 0.2 2
55. | lmdlaulaasanld (Sodium hydroxide) - 2
56. | daWpslasanleud (Sulfur dioxide) 5 13
57. | n3afiuzau (Sulfuric acid) - 1
58. AN TILDNTALAN [Tetracthyl lead (ad Pb)) - 0.075
59. (@A NUUNDAEA [Tetramethyl lead (as Pb)] - 0.07
60. | Aun uardsusznavaiiuniduasiyn - 2
61. | fiun uarmsusznauduniduasiiyn - 0.1
62. | Wupa (Phenol) 5 19
63. Waadu (msluila ﬂaaliﬁf) {Phosgene (Carbony] chloride)] 0.1 0.4
64. | WaaWu (Phosphine) 0.3 0.4
65. nsaWaaWa3a (Phosphoric acid) - 1
66. WaaWads (indaq) [Phosphorus (yellow)] - 0.1
67. | WaaWaTa iwuazaanlse (Phosphorus pentachloride) - 1
68. | WaaWadd twuazdalwi (Phosphomus pentasulfide) - 1
69. | WaavaTa lasmaalsd (Phosphorus trichoride) 0.5 3
70. | ladu (lwaaa) [Xylene (Xylol)] 100 435
71. | WuuasdanzEasalse (Zinc chloride fume) - 1
72. | WuansdnzFaanlue (Zine oxide fume) - 5
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YInaarsan
#euil famrnai danlududau fadnindaannd
Tnat3anas 1 gnunAfiuss
(p.pm.) (mg/M’)
1. 8adu lna3da Binad (Allyl glyeidyl ether (AGE)) 10 45
2. | Tussau laswaealsd (Boron Tifluoride) 1 3
3. | infaszlind (Butylamine) 5 15
4. matiied-hia Tasiua (Tert-Butyl chromate (as CrO,)) - 0.1
5| aaa3ulaswaaalsd (Chlorine trifluoride) 0.1 0.4
6. AaplsasENaas lad (Chloroacetaldehyde) 1 3
7. aaalswasu (lasanalsiitny) (Chloroform (trichloromethane)) 50 240
8. | anls-lamsalsiuudu (o-Dichlorobenzene) 50 300
9. laaaslsianda 81584 (Dichloroethyl ether) 15 90
10- | 1,1-lamaals-1-1ulas8mu (1,1-Dichloro-1 -nitroethane) 10 60
1. Talna3@a 8unes (& 3 8) (Diglycidyl ether (DGE)) 0.5 2.8
12. | (anBa wasualuau (Ethyl mercaptan) 10 25
13- | ianBadu lnaraalaluase uaz / w3a lulaslnawadu
(Ethylene glycol dinitrate and / on Nitroglycerin) 0.2 1
14. | Tolesiau aaslsd (Hydrogen chloride) 5 7
15. | Talafiu (lodine) 0.1 1
16. | wiamilel (Manganese) - 5
17. 1 umBaluslue (Methyl bromide) 20 80
18 | amBa wasuatuay (Methyl mercaptan) 10 20
19- 1 usavumda alasu (CL Methy! styrene) 100 480
20- | LamBadu dade lolylumue By & o)
(Methylene bisphenyl isocyanate (MDI) 0.02 0.2
21 TuTuiunds laans (Monomethyl hydrazine) 0.2 0.35
22. masiwuilad (Terphenyls) : 9
23 ngau—2,4—1ﬂlaTﬁ1‘Hﬂ1Luﬂ (Toluene-2,4-Diisocyanate) 0.02 0.14
24 | laita analsd (Vinyl chloride) 1 2.8
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— USunaan
. . v Yinaenuduugeda Y oy o4
Gl ¢ AMBTHAURDY ; t3ugunaIvgau
o Foarsiail Tudrnmiidine .
n AdBASEOZO - viila
srazafinmua
eulnd WSsaanudsdu
Wivhauld
WUy (Benzene) 10 dau/dmdu 50 du/audu 10 W 25 dau/dudu
2 | watadsuuerasussnauniaden 2 lulasniu/ 25 lulasnsus 30 wi 5 lulasniu/
(Berylium and Berylium compounds) anunAnwas anUERLIeT anuemfues
3 ﬂnuunmﬂﬂu (Cadmium fume) 0.1 fadndus - - 0.3 fiadnsu/
NUIAA RS anuAdiuas
4 b'.juuﬂmﬁ’ﬂu (Cadmium dust) 0.2 fiafinfu/ - - 0.6 fadnin/
anunAriuas InMNAfiuas
5 | mfusuladalnd 20 dausaudu 100 dhusdudu 30 Wi 30 dwu/awudu
(Carbondisulfide)
6 | mivauaanaanlsed 10 dau/dudu 200 da/dudu swifilugndnom | 25 dwsdudiu
(Carbontetrachloride ) 4l
7 | endadu leluslud 20 du/audu 50 dm/audu 5w 30 du/dudu
(Ethylene dibromide)
8 | nBadu lonaslsd 50 du/dudu 200 dw/dwdin | 5 wilunndnnm | 100 dusdudy
(Ethylene dichloride) 3 hlua
Wasiadlas (Formaldehyde) 3 daw/mudu 108/ udu 30 Wi 5 dusaudu
10 :'Juﬂgaa'lim' (Fluoride as dust) 2.5 dadndw/ - - -
InnAras
11 | esMuasasisznavaiuniduatavia 0.2 fiafin3u/ - - -
(Lead and its inorganic compounds) gnmﬁn’mm
12 | wnBa aanlsed (Methyl chloride) 100 du/dudu 300 dwu/dudu 5 wiflunngnnm | 200 dusdudu
3 #alue
13 | wndadu paalse 500 dwsdudiy | 2,000dm/dmdw | 5 wniillunndinm 1,000 du/
(Methylene chloride) 2 thlue audu
14 | saunuly (uealed) wadad 0.01 fiadinfu/ - - 0.04 {adnu/
(Organo (alky!) (mercury)) qnmﬂn’tums gnmﬂn’tum
15 | dlo3u (Styrene) 100 du/susu 600 ahu/dudu 5 wiilunndnem | 200 daus/dudu
3 #lue
16 | lasaaals tandadu 100 du/awdiu | 300 dawsdudu 5 wifilugnaena | 200 diusdd
(Trichloroethylene) 2 ‘l‘i""l‘[m
17 | wanaaals iendadu 100 dussusiu | 3008m/d 5 wiilunndenm | 200 dw/dudiu
(Tetrachloroethylene) 3 'B"‘ﬂm
18 | nadu (Toluene) 200 dwsd i | 500 dus/dudu 10 wfi 300 du/dudu
19 | lolosau #alWh (Hydrogen sulfide) - 50 dusdudu 10 Wi 20 du/sudu
20 | Usan (Mercury) - - - 0.05 fiadndus
ANUNARIRT
21 | nielasiie uazindelanund - - - 0.1 fadnfu/

annafuas
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Fadrsal

Uszainauui, wisesanszesiia

msnulni
dnaumasa finfinFusiaaima
Suaszasana 1 gmunAnLugs

1 gmnAiWa (Mppef) (mg/M°%)
1. | ¥8m (Silica)
ATAARAY (Crystalline)
- M358 (Quartz) rl{u'nmmﬁmmsmﬂwﬁmaxa:au’luqqauum 250 10 mg/M’°
Uaale (Respirable dust) % SI0,+ 5 % Si0,+ 2
- 857 (Quartz) unnzua (Total dust) - 30 mg/M’
. 950 % Si0,+ 2
~ e3dlawnlad (Cristobalite) - | —— 1 |10 mg/M
2| %Si0,+5 - | —
2 | %Si0,+ 2
2. | wauadla yiussssund (Amorphus) 20 80 mg/M’
% Si0,
3. | ¥ (Mikdaddmdini 1%) (Silicates)
- uadludnad (Asbestos) 5* P
- v3lulav (Tremolite) 5* -
- viade (Tale) waniifuduls (Asbestos form) 5* -
- n8a@ (Talc) winilaifudute (non-asbestos form) 20 -
- lum (Mica) 20 -
- Tealau (Soapstone) 20 -
- Uasauauddiuud (Portland cement) 50 -
- unslWf (Graphite) 15 -
- duthuiiy (Coal dust) i Si0, Wagnii 5% - 24 mg/M’
- Huduiiy (Coal dust) o Si0, Mnnn 5% - 10 mg/M’
% Si0,+ 2
4| duiideliiAeruimey (nert or Nuisance dust)
- tl_lu-numﬁ'mmsnuﬁﬁqua:a:au'luq\:auﬂmﬂaeﬂ.m’ 15 5 mg/M’
(Respirable dust)
- Hunnuina (Total dust) 50 15 mg/M’

* winasd Mwnudula/aima 1 gnnadisudues
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- Total Suspended Particulates

- High Volume Air Sampler & Blower
-No.7,7
-No. 23,23

- No. 35,35

- Electronic Balance S/N.14245322

- PM-10

- High Volume PM-10 Air Sampler & Blower
- No. 21, 21
-No. 22,22

- No. 23,23

- Electronic Balance S/N.14245322

M350 TRTTADEE

- Leq.24hr

- Sound Level Meter S/N 090146
- Sound Level Meter S/N 090148
- Sound Level Meter S/N 090154

p1IAsINIMTITHRUNIHIN
1. pH

2. Total Suspended Solids

3. Total Dissolved Solids

- 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

aumwoImaluamulszneums

- Respirable Dust

- Personal Pump SKC High Flow
S/N.20180503038

- Electronic Balance

S/N.14245322

o L =
ﬂ1iﬂili‘l?ﬂ‘izﬂﬂlﬂﬂ\ﬂuﬁﬂ1uﬂ‘izﬂi‘)ﬂﬂli

-Leq. 8 hr

- Sound Level Meter S/N 090156

- Noise Dose

- Noise Dose Meter S/N QDA110036

- Noise Dose Meter S/N QDA110038

MM_S3: SILAPICHAI/2023/FEB/CAL.DOC




TISCH ENVIROMENTAL, IRC.
145 SOUTH MIAMI AVE.

¥ YILLAGE Of CLEVES, OH 45002
513.467.9000
877.263.7610 ToLL FREE
$13.467,9008 FAX
WWW.TISCH-ERV.COM

ENVIRONMENTAL

ISCH

AIR POLLUTION MONITORING EQUIPMENT .

ORIFICE TRARSFER STANDARD CERTIFICATION WORKSHEET TE-5025A

Date - Jul 26, 2017 Rootsmeter &/N 9833620 Ta (K} - . 298
Operator Tisch Orifice 1.D. - 1413 Pa {mm) -  748.03

. METER ORFICE

PLATE VOLUME VOLUME DIFF DIFF DIFF DIFF

OR - START STOP VOLTME TIME Hg H2Q

Run # {m3) {m3) {m3) (min) {arn) {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 7.8 5.00
4 NA NA 1.00 D.8450 8.7 5.50
5 NA NA 1.00 0.6970 12.7 8.00

DATA TABULATION
(x axis) {(y axis) (x axis) {y axis)
vstd QRstd va Qa

0.9800 0.6845 1.403¢0 0.99587 0.7087 0.8926
0.9760 0.9809 1.9842 0.9916 0.9%66 1.2623
0.5738 1.0966 2.2184 0.9883 1.1142 1.4113
0.5728 1.1512 - 2.3267 0.9883 1.1696 1.4802
0.9675 1.3881 2.8061 0.8830 1.4103 1.7852
Qstd slope (m) = 2.02255 Qa slope (m) = 1.26648%
intercept (b} = -0.00092 intercept (b) = ~0.00058
coefficient (x) = 1.00000 coefficient (r) = 1.00000

y axis = SQRT[H20(Pa/760) (288/Ta)] y axis = SQRT{H20(Ta/Pa)l

CALCULATIONS

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

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

For subseguent flow rate calculationsa:

=

Qscd 1/m{[SQRT(H20(Pa/7so)(298/Ta>>)— b}
Qa = 1/m{{SQRT H20(Ta/Pa)]l- b



TISCH ENVIRGMENTAL, INC.
145 SOUTH MIAMS AVE.

YILLAGE OF CLEVES, OH 45002
513.467.9000
877.263.7610 TOLL FREE
$13.467.9009 FAX
) WWW.TISCH-ENV.COM
AIR POLLUTION MONITORING EQUIPMENT
Qstd/Qa and Qstd vs deltaH
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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 :
Model :

Serial No. :

ID No. :
Manufacturer :
Made in :

Submitted by :

Ambient Temperature :
Relative Humidity :
Calibration Procedure:

Calibrated by :

Approved by :

( yPornthippa Tameyakul

{ ¥) Malee Butkruea
{ ) Ponpan Paipim
( ) Saithip Meangmai

Issue Date :

pH Meter
pH 1200
JC00085
PHM-005
YSi
China

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

(256 +/-25) °C

(50 +/~ 15) %

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

Walalak Sirithean

Waly,

Approved Signatory

9 August 2016

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

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

approval of the head of Curporate Services 3 Equipment Calibrayon and Testing Services

A 0050392
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Equipment : pH Meter : Cert.No.: 16CH1145

Model : pH 1200 Page.: 2 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

Condition of this calibration resuit

1. Reference Standard Instrument L.

Instrument Model Serial No. 1D No. Cert. No. Due Date
1) Document Process Calibrator 7418 9771002  130RCO016  15E3885 15 Nov 2016
2) Ref. Standard Thermometer 1523 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 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

Function : mV Measurement
Performing standard curve by Fluke at pH (4,7,10)
Standard
Unit Under Nominal Voltage Actual Reading Uncertainty of | Coverage
Calibration Value Input Measurement factor
pH mv mvV pH (fmv) 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

ol s e

a 0761295



Equipment :

pH Meter Cert.No.: 16CH1145
Model : pH 1200 Page.: 30of 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_Results
Function : pH Measurement
Performing three —~ buffer standard curve using buffer nominal pH (4,7,10)
Unit Under Standard pH Actual pH | Actual mV Uncertainty of Coverage
Calibration Buffer Solution Reading Reading | pH measurement factor
(mV) @) k
pH Electrode 4.004 4.02 1447 0.0084 2.00
S/N.:- 6.999 7.01 -32.2 0.0093 2.00
10.011 10.01 -204.9 0.014 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
25.0 24.999 25.0 0.001 0.20 2.00

Remark : - UUC* = Unit Under Calibration

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

factor k,

providing a level of confidence of approximately 95 %.

-000-
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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: 027136479

nhttp:/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 :
Modet :

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 :

53/3 Moo 3

T.Talad Kwan, A.Mueang
NONTHABURI 11000
B
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

Approved.Signatory

ES

The contents of this certficate may be published or reproduced or passed 1o a third party only i full, except with the prior written approval of the Cafibration Center, Mettier-Toiedo (Thaiand) Ltd.

FOB3C by Meter-Tolodo{Thadand} L mdec Rev. 23
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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

HSCTISETS 17025

1 http:/Avww.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 Weighing Range 1 Nomin3| 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 Factor
(9} {9} {9) {9) {9) k
0.2 0.20000 0.20000 0.00000 0.00013 2.10
0.5 0.50000 0.50000 0.00000 0.00013 210
2 2.00001 2.00003 -0.00002 0.00013 210
5 4.99998 4,99997 0.00001 000013 210
10 9.99996 10.00003 -0.00007 v.uou13 2.09
20 20.00000 20.00007 -0.00007 0.00013
50 50.00002 50.00010 -0.00008 0.00014
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 byéoverage factor,k
as per listed in table above,which corresponds to a confidence level of about 95%. J'f:;

FOB3C by Mamer- ToksoThadsnd) Limted 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: 027136479

RSCTISETIS 17028 hitp:/Awww.mt.com

CALIBRATION 0062 Certificate Number:  CCW-4192-161C

Model : AL204 Serial Number : 1228510730 Page: 3 of 4

For Weighing Range 2

Nominal Value | Conventional Value} Mean of Indication Correction Uncertainty Coverage Factor

() (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 85%.

3. Eccentricity or Off-Center Loading

] A

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 {o 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 aaag 3
4 99,9998 4
5 100.0000 5
Max Deviation 0.0002 Max Deviation

FOB3C by Magier-Toldo(Thedand) Lmaed Rev. 23
Thes 1 an anganal documesn



METTLER TOLEDO

Calibration Laboratory

Mettler-Toledo (Thailand) Limited

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

Tel: 027230300 Fax: 02719 6479

NSC-TISETIS 17025 hittp://www.mt.com

CALIBRATION 0062 Certificate Number:  CCW - 419216 /C

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

Environment condition :
The measurement was camied 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 / Novernber 2006

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

Reference standards instrument :

Instruments OIML Class Model Serial/Control No.  Certificate No. Due Date
Standard weight set METTLER TOLEDO  E2 1mg-200g WS22 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 muitiplied 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 (PT8) through Technogy Promotion Association {Thailand - Japan ) (Calibration No,0008)

End of Report

F083C by Metter. Toledo{Tnadand) Limied Rev, 22
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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 NS

CA

TEL.0-2717-3000-24  FAX.0-2719-9484
Cert. No
Page

Certificate of Calibration

Equipment : Hot Air Oven

Modet : 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 : Q\“AL,L .

Approved Signatory
(/) Pornthippa Tameyakul
(7 ) Malee Butkruea

Issue Date : 26 July 2016

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

Thas certificate may not be reproduced other than in full. except with the prior written

approral of the head of Corporate Services 3 . Equipment Calibration and Testing Services

C-TISI-TI§17025
LIBRATION 0008

.. 16TM1916
2 10of3
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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 ltem

14 July 2016
1607-05180C-1

Cert. No.: 16TM1916
Page.: 2 of 3

~ 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

- 2. This result of calibration was found accurate as shown on date and place of calibration only.

Modetl
34970A

Serial No.

MY44060450

Cert.

No.

161380

3. This certification is traceable to the International System of unit maintained at :-
- Nationa! Institute of Metrology Thailand. ( NIMT ).
- National Institute of Standards and Technology (NIST), The United State of America

Result of Calibration :-
"~ Function of UUC* : Temperature Source

. Fresh air setting :

Close

(™) Without Adjustment

7, .
[e)
1 3
o (ret)
?
/2
8 i 8
@ e
E 7
50 o
W2 50 l; c D
. b
a
- W -

Probe Installation Details :

as=
b=
c=

5
5
5

cm
cm
cm

Dimension of Chamber :

D=
W =
H=
Capacity =

Due Date
13 Mar 2017

Environment during calibration

A R Beginning End
Temp.(°C 32 30
REL . Humid.(%) 67 61
AC Supply (Volt) 230 230
Position : | Ref. Std./ID No.:
1 14RTD101
2 14RTD102
3 | 1sRrTDI03
4 | 14RTD104 |
5 | 14RTD105
033 m .8 14RTD106 |
040 m T 14RTD107
0.40 m 8 14RTD108
0.05 m? 9 (ref.) 14RTD109

e

a 0759611
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Equipment : Hot Air Oven Cert. No.: 16TM1916

" Model : UM 400 Page.: 30of 3
-Serial No.: B493.0613
- ID No.: CHO-01
Manufacturer : Memmert
" Received Order : 14 July 2016
' Condition As-Received : Used item
- Calibration Date : 14 July 2016
.. Reference : 1607-05180C-1
Result of Calibration ;- (*) Without Adjustment
Function of UUC* : Temperature Source
Calibration uucr uuc Temperature Temperature Overall . Coverage
" . . L Uncertainty
Point Setting | Reading stability uniformity Variation Factor
(¢c) | (c) | (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 %.

-000-
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