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fitudregn  : uisw T Wudidiee reutausui S1in Juitsenuwa ;16 Surau 2562
aorfinsaedn  : Gudwnaassd Ussiandlede : ome

AUMUIRNAY9a011R5299R : UTM 47 P 0655601 E, 1690045 N.

{uvaaRTelisnsaa AT : High Volume juvasgunsaiaauliisy : TE-5025A
Juilns2193us04 (Certified Date) : January 28, 2019 FUNUNDYMTTBUNBY : January 28, 2020
fufiauameina | Suiimaiiusaeene BT WAL Anunnzgu ¥
! (mg/m?) (meg/m?)
6-7/12/2562 US.EPA 40 CFR 50, Appendix B 0.024
TSP 7-8/12/2562 US.EPA 40 CFR 50, Appendix B 0.021 0.330
8-9/12/2562 US.EPA 40 CFR 50, Appendix B 0.02-7 -
6-7/12/2562 US.EPA 40 CFR 50, Appendix J 0.018
PM-10 7-8/12/2562 US.EPA 40 CFR 50, Appendix J 0.012 . 0.120
8-9/12/2562 US.EPA 40 CFR 50, Appendix ) | 0.015
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fuvaanasiionsaaiiasne : High Volume juvasgunInifauLiivy : TE-5025A

Fuiny9¥uses (Certified Date) : January 28, 2019 Juvungn1sEBUILY : January 28, 2020

fuiguunmeina | Juivihmadudiedne WhnTen mﬁmﬂ: g Fi'm'msg'lu ’
(mg/m>) (me¢/m?)

6-7/12/2562 US.EPA 40 CFR 50, Appendix B 0.300

TSP 7-8/12/2562 US.EPA 40 CFR 50, Appendix B |  0.284 0.330
| 8.9/12/2562 US.EPA 40 CFR 50, Appendix B 0.292
6-7/12/2562 US.EPA 40 CFR 50, Appendix J 0.116

PM-10  1-8/12/2562 |  USEPA 40 CFR 50, Appendix J 0.111 0.120
8.9/12/2562 US.EPA 40 CFR 50, Appendix J 0.113
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ANALYSIS REPORT

Fognén : ajududnnia Aanatumes FAgNAN : 620074
Uszinnlasams : Tassmswilesusanavinssuniiadiuyy iNegaanunssunoasns Ussmutnsil 32261/15924
faddasans  : dwalnmese sunemnih Swiaunsassd Fuiifudaegng : 6-9 Funau 2562
fiudnegne : U land Budidiee meudausun $aim FuiFusaene 1 10 Surem 2562
aailasiada : lsdlidiuvedasinis Fuitseauwa 16 $uneu 2562
AunisRinvasaatilngiada : UTM 47 P 0654200 E, 1689902 N. Usslmiiedne : sediudes
FUvB9UNININT29A : ACO 6226 FuvegunInisauiBy : CA 128/U2040047
seAudsdneBstuntsaauiou : 110 dB/1,000 Hz Fuilnsaasuses : 12 Tunew 2562

Anfisuldanniadasimdss (SLM Reading dB(A)) : 106.30 dB/1,000 Hz  aviilenansaauiioy : HC190626

AYszAULABIRRAY(Equivalent Sound Pressure Level) (dB(A))
i 6-7 5UAU 2562 7-8 5UAU 2562 8-9 5UAN 2562
Leq 24 hrs. Lmax Leq 24 hrs. Lmax Leq 24 hrs. Lmax
13.00-14.00 u. 58.1 88.4 57.3 86.5 58.6 84.7
14.00-15.00 u. 56.1 86.8 64.1 87.9 55.4 78.4
15.00-16.00 u. 58.4 81.2 63.2 81.8 57.3 82.2
16.00-17.00 u. 59.5 83.1 56.8 711 62.6 81.2
17.00-18.00 u. 50.3 68.2 50.1 76.3 49.8 66.9
18.00-19.00 . 47.8 65.3 48.4 63.8 48.3 61.6
19.00-20.00 u. a47.5 62.9 49.2 62.1 494 62.7
20.00-21.00 . 48.5 58.6 53.9 82.4 50.9 65.3
21.00-22.00 . 48.5 58.4 52.8 74.2 53.9 69.6
22.00-23.00 u. 50.3 79.6 54.0 65.0 554 65.2
23.00-00.00 u. 47.4 54.4 51.1 63.2 60.3 67.7
00.00-01.00 u. a47.2 60.0 50.7 63.2 60.6 68.8
01.00-02.00 wu. 475 58.2 55.7 64.6 56.8 67.4
02.00-03.00 u. 46.3 52.7 51.1 64.1 61.0 68.1
03.00-04.00 u. 46.1 53.9 50.0 63.7 61.5 68.3
04.00-05.00 u. 46.5 61.2 47.9 61.5 53.6 67.3
05.00-06.00 1. 50.8 78.1 49.1 74.0 50.1 80.0
06.00-07.00 u. 62.8 81.0 59.3 82.8 64.0 88.0
07.00-08.00 wu. 56.9 84.7 64.6 82.5 56.7 88.1
08.00-09.00 wu. 56.3 80.3 58.6 80.5 58.5 87.8
09.00-10.00 u. 55.0 85.6 58.4 87.3 58.5 81.7
10.00-11.00 u. 54.5 86.0 58.7 85.4 56.6 85.7
11.00-12.00 . 54.3 86.0 55.0 77.0 54.7 81.5
12.00-13.00 u. 57.1 86.3 58.9 86.2 58.0 86.3
TTAULADARRY 24 Y. 55.1 - 57.8 - 58.2 -
ITAULADSENER - 88.4 - 87.9 - 88.1
ﬁ'\mmgm” 70.0 115.0 70.0 115.0 70.0 115.0
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ANALYSIS REPORT

Hagné : Weududnin Aaaumes SHAgNA : 620074
Uszanlasenis : lasamsiniieausanamnssuviiniiuyu Lﬁaqmawnﬁudaﬁw Useynudnsdi 32261/15924
findlaseanns : AUALLITYE BUNBAINTAN TN TAUATAITIA Fuiiiudeens : 6-9 funnay 2562
fihudegne  : uddn BuAle3e reudaumusi e Sufusene 10 Suneu 2562
goniimsaada  : twdwasad Fufiveeuna 16 Sunau 2562
AuvsRnRYawnIlng29da : UTM 47 P 0655601 E, 1690045 N. Ussnfaeene : seduides
JU2QUnINiATITA : ACO 6226 Juvasgunsaldauiiiey : CA-128/U2040047
sfiudeegedelunisaaudiou : 110 dB/1,000 Hz Suiimsaaiuses : 12 flurAu 2562

Arfienldainiaiasimiies (SLM Reading dB(A)) : 106.30 dB/1,000 Hz  aviitenassauliBu : HC190626

A1szAUEBaRn(Equivalent Sound Pressure Level) (dB(A))
a 6-7 SUMAU 2562 7-8 5uAY 2562 8-9 SUAN 2562

Leqg 24 hrs. Lmax Leqg 24 hrs. Lmax Leq 24 hrs. Lmax
13.00-14.00 u. 50.6 84.2 50.8 72.6 54.1 80.1
14.00-15.00 u. 56.4 80.3 48.0 717 48.2 78.0
15.00-16.00 u. 58.4 83.9 48.5 69.2 47.9 70.6
16.00-17.00 w. 49.0 73.2 51.3 76.3 50.9 72.2
17.00-18.00 . 53.2 87.3 51.6 86.9 53.6 81.8
18.00-19.00 wu. 42.5 72.3 48.6 80.1 52.5 70.1
19.00-20.00 u. 54.5 89.8 56.2 81.9 57.5 76.8
20.,00-21.00 u. 42.7 68.7 62.7 88.1 529 78.9
21.00-22.00 u. 40.8 67.2 59.0 85.8 51.6 68.0
22.00-23.00 u. 39.6 56.4 57.8 83.6 51.6 65.1
23.00-00.00 u. 39.5 53.8 45.0 774 51.3 70.9
00.00-01.00 wu. 42.5 62.7 50.4 49.1 49.8 57.5
01.00-02.00 u. 46.1 71.9 49.7 68.1 49.5 60.0
02.00-03.00 u. 43.9 71.2 46.5 75.6 49.4 52.0
03.00-04.00 u. 52.8 87.3 53.7 89.2 52.7 86.9
04.00-05.00 u. 55.0 74.1 55.3 73.1 54.0 73.6
05.00-06.00 u. 54.3 80.0 57.0 81.2 58.3 80.1
06.00-07.00 u. 518 86.7 53.5 81.3 62.6 85.5
07.00-08.00 u. 55.8 81.0 50.6 71.1 57.3 84.6
08.00-09.00 wu. 55.0 80.1 53.5 74.0 53.4 77.1
09.00-10.00 u. 55.4 82.5 58.2 83.1 56.1 82.4
10.00-11.00 wu. 58.0 70.9 54.6 79.5 62.0 88.3
11.00-12.00 wu. 50.4 71.4 49.6 71.1 50.0 71.3
12.00-13.00 u. 59.0 65.3 50.5 76.2 49.8 70.8

JTAULANRAY 24 i, 53.6 - 54.9 - 55.4 -

ssAuLduegegn - 89.8 - 89.2 - 88.3
Fi'lu'msgm” 70.0 1150 | 700 115.0 70.0 115.0
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ANALYSIS REPORT

Jognén : Vhaoudwdnnia Aanatumes MagnAn : 620074
Uszimlasents : Tassmisivilesusenamnssuniinfiugu iegranvinsaunaaing Ussnudnsil 32261/15924
fadlasens  : dwalegiess Suaemnih Smiaussansse Fuiiiudegne : 6-9 SunAu 2562
difudredne Uit lnd Budiiies reudoumi $1fn Fuiuiaeena  : 10 Suneu 2562
dntingvin  : Urunusdlvg) Fulswaruma  : 16 Sunau 2562
AundaRnvaanlngaadn : UTM 47 P 0652997 E, 1687433 N. Uszmdaegne : seAudes
{uvasgUnIaingIvin : ACO 6226 juvasgunsalsauliivy : CA-128/U2010047
seAudsednedalunissouiiou : 110 dB/1,000 Hz Fuitnsaetuses : 12 fureu 2562

Ariswldiniadasindns (SLM Reading dB(A)) : 106.30 dB/1,000 Hz  tavillenansdauiieu : HC190626

ATizAuLdsaanl(Equivalent Sound Pressure Level) (dB(A))
1an 6-7 GUAN 2562 7-8 SUMAN 2562 8-9 Su11AN 2562
Leg 24 hrs. Lmax Leq 24 hrs. Lmax Leq 24 hrs. Lmax
14.00-15.00 u. 50.7 81.8 49.0 67.2 47.7 71.8
15.00-16.00 1. 52.1 83.5 6.8 79.3 47.1 67.7
16.00-17.00 u. 55.1 75.7 46.0 67.8 47.8 70.4
17.00-18.00 1. q47.6 66.0 q47.2 69.3 48.1 74.4
18.00-19.00 wu. 48.6 73.8 q7.2 59.1 48.4 62.6
19.00-20.00 u. 479 65.0 46.9 51.3 49.2 65.9
20.00-21.00 u. 48.0 68.7 46.9 52.1 474 67.8
21.00-22.00 u. 49.5 54.6 46.5 q9.7 47.0 53.1
22.00-23.00 u. 47.6 57.5 45.5 58.3 45.5 61.4
23.00-00.00 u. q7.2 55.6 459 54.5 454 55.1
00.00-01.00 u. 46.3 50.1 46.2 51.8 45.4 57.0
01.00-02.00 u. 46.1 53.3 47.4 51.4 45.4 575
02.00-03.00 1. 47.5 55.2 45.8 65.3 19.6 67.2
03.00-04.00 u. 46.8 61.2 46.7 57.6 51.8 66.0
04.00-05.00 u. 46.7 63.2 46.3 58.1 45.7 64.7
05.00-06.00 u. q47.9 70.2 49.7 72.1 53.9 78.7
06.00-07.00 u. q47.6 66.3 47.6 64.7 46.9 68.7
07.00-08.00 u. 48.9 79.4 46.5 69.4 46.6 68.9
08.00-09.00 u. 45.5 68.6 48.6 67.7 49.3 82.4
09.00-10.00 wu. 44 .4 63.3 19.1 79.4 49.4 74.4
10.00-11.00 u. 48.0 64.7 47.6 68.0 47.8 66.4
11.00-12.00 u. 49.2 69.2 51.1 74.7 50.2 72.0
12.00-13.00 w. 47.5 71.6 57.7 81.7 52.6 81.7
13.00-14.00 u. 45.2 66.5 47.6 74.0 46.4 70.3
seauLdbaRay 24 Yu. 48.7 - 49.0 - 48.8 -
TEAULHY SEEIR - 83.5 - 81.7 - 82.4
ANNATEY 70.0 115.0 70.0 115.0 70.0 115.0
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ANALYSIS REPORT

Jognén : ajuduiia Aatamumes TWaAgNAY : 620074
Uszimlasans : Tnsimsinilesusgnamnssuviinfiuyu iegnamnssuneaine Ussyutasil 32261/15924
fdlAsems  : dvalnviess Sunemni Serinuasaassd Fuiliiudegn : 6 Surmw 2562
diiudegne Ui land BulidleSe reutaumut $1im Fuitfusetne  : 10 Sunneu 2562
aonfimsande  : dlnasid sy aes Fufiswaruma  : 16 unau 2562
ATUINIINARYDIANTNINTIVIN : UTM 47 P 0654388 E, 1690274 N. Ussianiaagng  : mnuduaiiou
- Parameter TRANSVERSE VERTICAL LONGITUDINAL

Result

Frequency ; Hz N/A N/A N/A

Peak Particle Velocity ; mm/sec N/A N/A N/A

Peak Displacement ; mm N/A N/A N/A

Standard?

Peak Particle Velocity ; mm/sec - -

Peak Displacement ; mm - - -

Measured Instrument Brand Model

Instantel Minimate Blaster

nmnewmg Dy pspuAUIEMANTENITIM eI TITIALA AWIndeL (Fas AvumnasgiunseuaussRudsasuduasioy
AMnnsiamilesi (n.a. 2548)
N/A = m’)iﬁ'ﬂhiwv, Frequency < 2 Hz, Velocity <0.130 mm/sec wag Displacement < 0 mm
nansuilamiial 16.45 u.
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Analyst Laboratory Manager
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ANALYSIS REPORT

Fognén : udIuTIne Aanaiuves SWANAT : 620074
Uszmlasinis : lassmaviiosusgnavnssusiiniiuyu Lﬁ'aqmmmssuﬁaa%a Usemuting@i 32261/15924
finslasanns : AUALNYIEEY BunemAl SaiauATaITTA Fuiiiudnedne : 6 Sunau 2562
giiudaeine ;U lan 1Budillesa Aeudaumuni $1ia Fuitfudaeeing  : 10 Sunau 2562
anndasnatn  : umiedvgdsilegindlAssiuiilasamsunniigaduield  Sufisieeuna  : 16 Sunau 2562
AunuINARYasda1linga9dn : UTM 47 P 652997 E, 1687433 N. Usstandaegne : Anuduasiiou
Parameter | TRANSVERSE |  VERTICAL | LONGITUDINAL

Result

Frequency ; Hz N/A N/A N/A

Peak Particle Velocity ; mm/sec N/A N/A N/A

Peak Displacement ; mm N/A N/A N/A

Standard?

Peak Particle Velocity ; mm/sec - - -

Peak Displacement ; mm - - -

Measured Instrument Brand Model

Instantel Minimate Blaster

newmg DyAsgILMUUTENANSENT IV NN SETIUTALAsAandeN (S fvusnasgIunNsPIVANTERUAsWasL R duazLtoy
AMSmiiasiiu (w.A. 2548)
N/A = asradnliiny, Frequency < 2 Hz, Velocity <0.130 mm/sec Wag Displacement < 0 mm
nanszilamiio 16.45 u.
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ANALYSIS REPORT

Hognén : nauaudnfn Aananunes WAGNAT : 620074
Uszinlasanis : lasansivilosusgramnssusiiaiiuyu Fuilfiudnagng : 30 nangrAu 2562
\egpamnsuieate Ussmutineil 32261/1592¢  Juilfudaegne  : 31 nangrau 2562

iddlasems  : dhuawmoss swnemnth Swiauasassd Fuitveseu  : 31 nsngrAw-6 Asmy 2562

giiudedne  : U3tw Land WuAiless roudauau drin Fuitsauwa 6 Aanaw 2562

donlinsaadn  : vesuluihguuniies Ussian@ede  : udRY

AunianAYean1lingIadn : UTM 47 P 654573 E, 1689300 N. dnwuzdAdege : 1a hifineneu

FUNTANEBY midg Fovnseuuasisdnebe” HAN1TATININ | Aunasge?

pH - Electrometric Method (4500-H* B) 7.10 5.0-9.0
Total Suspended Solids me/L Dried at 103-105 °C (2540 D) <5.0 -
Total Dissolved Solids mg/L Dried at 180 °C (2540 C) 465 -
Total Hardness mg/L as CaCOs | EDTA Titrimetric Method (2340 Q) 3949 -
Turbidity NTU Nephelometric Method (2130 B) <1 ,
Sulfate mg/L Turbidimetric Method (4500- SO%4 E) 724 -

Digestion, Inductively Coupled Plasma
Total Iron meg/L 0.03 =
Method (3030 F, 3120 B)

Digestion, inductively Coupled Plasma

Arsenic me/L <0.01 itA
4 Method (3030 F, 3120 B) Lidu 0.01

Digestion, Inductively Coupled Plasma

Cadmium mg/L <0.01 . a .
Y Method (3030 F, 3120 B) Laitiu 0.05

Digestion, Inductively Coupled Plasma

Lead mg/L <0.01 WA
Method (3030 F, 3120 B) litfiu 0.05

Mg 1 Standard Methods for the Examination of Water and Wastewater. 23 ed. APHA, AWWA, WEF, 2017.
:2 mmﬁ'suqmn1m§ﬂ1uumiuf'|ﬁ’ﬁumuﬂssmﬂﬁmznssumsﬁ'amnﬁauuviwﬂ?ﬁ atuil 8 (na. 2537) senaumalunsssiedygRduasy
warinvauATWAWIREELWIINA W./.2535 (3Bl fi'"muﬁu’miﬁmqmmwﬁ"ﬂuuuéuf'lﬁqﬁu afulusRanyuaw @au 111
Aoufl 16 1 aviuil 24 nuAWE 2537 szl 3)

$ d w - ' =
:* ihmlimanssAluguves CaCos Wiundt 100 fiadnsuiane

.................... PANG....

(Miss Paranee Lumboot) (Mr. Kittiphid Plongkaew)

Analyst Laboratory Manager
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ANALYSIS REPORT
Fognéin : mjuddie Aanatuves SUANAT : 620074
Usznlasnis : lasamsinilasusgramnssasiindiuyu Fuiiiudiegne : 1 paAu 2562
\Negmanunssuriaaie Usemudnsii 32261/15924 Fuitiudnegna  : 2 ganeu 2562
finalasams  :shuawies sunennth Sariauesanssd Juitvaasy : 2-8 AANAN 2562
fiiudaegne  : ude land Budidiess reudoununt S1dn Fuilsenuwa  : 8 natAw 2562
aniinandn  : vesuhluunies Ussmiaegne ;i
AuMiIRinvasan1inTI9dn : UTM 47 P 654573 E, 1689300 N. dnvaAtege : la Lifimenou
TWNIMAADY wia nasauuazisdneda? HamInsRIn | Awnsg?
pH - Electrometric Method (4500-H* B) 737 5.0-9.0
Total Suspended Solids me/L Dried at 103-105 °C (2540 D) <5.0 -
Total Dissolved Solids mg/L Dried at 180 °C (2540 C) 438 .
Total Hardness mg/L as CaCOs | EDTA Titrimetric Method (2340 Q) 376 .
Turbidity NTU Nephelometric Method (2130 B) <1 .
Sulfate meg/L Turbidimetric Method (4500- SO*4 E) 53.4 -
Total Iron melL Digestion, Inductively Coupled Plasma 0,02 )
Method (3030 F, 3120 B)
) Digestion, Inductively Coupled Plasma .
Arsenic ot Method (3030 F, 3120 B) 001 i 0.01
. Digestion, Inductively Coupled Plasma .
Cadmiurm mot Method (3030 F, 3120 B) <00l s 0.05¢
Digestion, inductively Coupled Plasma .
Lead mot Method (3030 F, 3120 B) oo L 0.05

WIBLNG: Y Standard Methods for the Examination of Water and Wastewater. 23 ed. APHA, AWWA, WEF, 2017.

S % a a 3 v ' a w o d v em e
: 2 pwsgrunanmniuumvann @ sRumuUsEnARMENITINITRWIAGINLIYTIR aluRl 8 (w.A. 2537) senmumnalunsesyiygRduady

- ' a - ° - 1 % a a - a '
uas%’nmqmmwaaumé’auum'u'm N.A.2535 1389 n'muﬁmmgmﬁ,mmwm'luuuaamwmu ﬁwuw‘luiwnamqmnm | 111
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{(Miss Paranee Lumboot)

Analyst

(Mr. Kittiphid Plongkaew)

Laboratory Manager
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ANALYSIS REPORT

dognén : Vnajuduiia Aanatumas IAGNAT : 620074
- ) a_ a o da e ' @
Uszinlasanis : lasimsniieausgnamnssuvilnituyu UANUALENN : 9 FuAl 2562
1 } 24 L) lﬂl L4 nlv o [] [ 7
Lﬁaqmmwnssunaasw Ussyulnsn 32261/15924 AUNTUAIBEN  : 10 5UIIAU 2562
4 z L3 o «F L L4 o d L4
#nalasants : FNUAITEEY S uNERINHN SIMInuATAIIIA umadau : 10-16 5uAUN 2562
ved o ) a o ¢ & ada o ¢ o w o o s
AiNuA981e  : u3Em bl BulLleSe reudaunuv d1vin AWUNTWUHE 16 SUAN 2562
an1iinsaein  : Wedia UssmAlegne  : uiafu
AumiaRnavadaaingIadna : UTM 47 P 655500 E, 1688530 N. AnvazAeEY e lasnauduinng
FWATINEBY miny FEvnmeuuaisinega” wanIAsRdn | Awnnsg?
pH - Electrometric Method (4500-H* B) 735 5.0-9.0
Total Suspended Solids mg/L Dried at 103-105 °C (2540 D) <5.0 -
Total Dissolved Solids mg/L Dried at 180 °C (2540 C) 241 s
Total Hardness mg/L as CaCOs | EDTA Titrimetric Method (2340 C) 122 &
Turbidity NTU Nephelometric Method (2130 B) 222 i
Sulfate me/L Turbidimetric Method (4500- SO?4 E) 36.9 -

Digestion, Inductively Coupled Plasma
Total Iron me/L 0.06 =
Method (3030 F, 3120 B)

Digestion, Inductively Coupled Plasma

Arsenic me/L 001 .
4 Method (3030 F, 3120 B) Lt 0.01

Digestion, Inductively Coupled Plasma

Cadmium me/L <0.01 v a -
¢ Method (3030 F, 3120 B) Livhiu 0.05

Digestion, inductively Coupled Plasma

Lead me/l <0.01 o
¢ Method (3030 F, 3120 B) v 0.05

vuewmg: © Standard Methods for the Examination of Water and Wastewater. 23" ed. APHA, AWWA, WEF, 2017.
-2 yasgrusummiluundniiofunsznrausnsunsiunadeuviand atuil 8 (wa. 2537) ssnmumudunsysrsdydgRduad
uAsdnyIRUAMAIASEUWINR WA 2535 Fa dmumnasgusua i luuani iy ARuilusirissngune w111
Aot 16 9 aviuil 24 puaTRuS 2537 Wzl 3)
- * ifimunsednsluguees Cacos WAunda 100 findpse

(Miss Paranee Lumboot) (Mr. Kittiphid Plongkaew)

Analyst Laboratory Manager
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S
Fognén : nafuddia Aanatunes SAgNAT : 620074
Usstmlasams : lassnsivilewsgaamnsmuiiniiuyu Fuiiudaegna : 9 Suneu 2562
- ' v @ v Ao o ' )
\NOBRAMNITIUNBAIT N Userulins?i 32261/15924 UNTUADEN  : 10 SUAY 2562
4% o ° v e « o o )
anslasains : AIUALITIEET SnenINHT JminuRTAITIA UNNAgIU : 10-16 SUNAYU 2562
fitudaedn U3t Tl BAudleds peudaunuyi $rin Fuftsweume ;16 Sunau 2562
a0asvdn  : Usumat uaenadlssa Ussunndnetng  : uiladu
AunisNnAvasan1tingadn : UTM 47 P 0655648 E, 1689836 N. fnvuzAegne : la Lifinznou
funsgu?
FYNANTNAREBU Uy 'Jﬁ“ﬁﬂauuﬁ:‘]ﬁa'“aal) - P m‘uiﬁqmﬁ mmﬁaq{au
AT 4
nuwuzay ggn
pH - Electrometric Method (4500-H* B) 7.35 7.0-8.5 6.5-9.2
Total Suspended Solids mg/L Dried at 103-105 °C (2540 D) <5.0 - -
Total Dissolved Solids mg/L Dried at 180 °C (2540 C) 481 Ly 600 1,200
Total Hardness mg/L as CaCOs | EDTA Titrimetric Method (2340 C) 444 Lifiu 300 500
Turbidity NTU Nephelometric Method (2130 B) <1 5 20
Sulfate mg/L Turbidimetric Method (4500- SO?4E) 12.6 Tiiiu 200 250
Digestion, inductively Coupled Plasma i a
Total Iron me/L 0.04 liviu 0.5 1.0
Method (3030 F, 3120 B)
Digestion, Inductively Coupled Plasma
Arsenic meg/L 0.01 - 0.05
Method (3030 F, 3120 B)
oL Digestion, Inductively Coupled Plasma
Cadmium m <0.01 - 0.01
Method (3030 F, 3120 B)
Digestion, inductively Coupled Plasma
Lead mg/L <0.01 - 0.05
Method (3030 F, 3120 B)

minga: 1 Standard Methods for the Examination of Water and Wastewater. 23 ed. APHA, AWWA, WEF, 2017.
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ANALYSIS REPORT

Fognén : Mafudwdnia Aaaumes TWAgNAY : 620074
P i a_ a v da o v @
Uszmn‘lﬂsams :Iﬂisﬁﬂ"ﬁLW}JG\']LLiE]VIﬂ']MﬂSi&I‘UUﬂMUQU AIUNNUADYNE : 9 TUAY 2562
il ' v Y | v do o ' o
LWﬂQﬂﬁﬂWﬂiiuﬂE]ﬁi'N Usemuunsn 32261/15924 FJUNUAWENY 10 SUNAY 2562
5 J J L4 W o o o
ﬁﬂﬂﬂ‘ﬁﬂ'ﬁ : AIUANTIESE D Lnamnny ImiauaTaEIssA 'zuﬁ'vmﬁau : 10-16 suNAU 2562
» o7 ] o e/ L4 a o A s £ 0 w | a
F‘J‘LﬁUﬂ'JaEl'l\i DU 11114 I.'SU?]L‘IJEJ‘N ADULAUAUN 1NN AWWNIYIUNG 16 SUIIAL 2562
aaiinsdn  : Usumatuviueslng Uszinndieting : uldfu
AunLINAAvasaattingaadn : UTM 47 P 0654979 E, 1688288 N. fnvasAlatny : ndesla deznaudiiena
Arnasg?
FIYNINAEIDY WY 'Jmﬁﬂauuﬂz']ﬁﬁ'nail - . mmﬁﬁf‘wn mmﬁaq‘[ﬁu
WATICH
Mmunzay gean
pH Electrometric Method (4500-H* B) 7.45 7.0-8.5 6.5-9.2
Total Suspended Solids me/L Dried at 103-105 °C (2540 D) 5.3 - -
Total Dissolved Solids me/L Dried at 180 °C (2540 C) 548 lidiu 600 1,200
Total Hardness mg/L as CaCOs | EDTA Titrimetric Method (2340 C) 408 litfiu 300 500
Turbidity NTU Nephelometric Method (2130 B) <1 5 20
Sulfate me/L Turbidimetric Method (4500- SO?4 E) 78.4 liiu 200 250
Digestion, Inductively Coupled Plasma i a
Total Iron me/L 0.31 v 0.5 1.0
Method (3030 F, 3120 B)
Digestion, Inductively Coupled Plasma
Arsenic mg/L 0.01 = 0.05
Method (3030 F, 3120 B)
Digestion, Inductively Coupled Plasma
Cadmium mg/L o <0.01 - 0.01
Method (3030 F, 3120 B)
Digestion, Inductively Coupled Plasma
Lead mg/L <0.01 - 0.05
Method (3030 F, 3120 B}

wuewmg: P Standard Methods for the Examination of Water and Wastewater. 23" ed. APHA, AWWA, WEF, 2017.
: 2 yasgruaummhmausenansensiminenssssurAuasAuandon das dyusudninasiasinasmslumanmsduiulionty
FummaasguuasntestuluFesdanndoudufiv wa. 2551 Afumilusmeisnyuny @ 125 Aeuditey 85 9
asiuil 21 waunau 2552
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RECALIBRATION
DUE DATE:

—_
TISCH

January 28, 2020

Environmental G E——

Calibration Certificatlon Information
Cal. Date: Jfanuary 28, 2019 Rootsmeter S/N: 438320 Ta: 293 K
Operator; Jim TIsch Pa: 745.5 mm Hg
Calibration Model #:  TE-5025A Calibrator S/N: 2262
Vol. init | Vol. Final AVol. ATime AP AH
Run {m3) {m3) (m3) {min) {mm Hg} {ln H20)
1 1 2 1 1.4080 3.2 2.00
2 3 4 1 1.0050 6.3 4.00
E] 5 B 1 0.8980 7.9 5.00
4 7 8| 1 0.8540 8.7 5.50
S 9 10 1 0.7110 126 8.00
Data Tabulation
Pa _\/ Tstd f
vsd | Qs AN "F‘Eti‘“J Ta @ |yaH(Tarpa)
{m3) (x-axis) {y-axis) Va {x-axis} (y-axls)
0.9934 0.7055 1.4125 0.3957 0.7072 O.SBSGl
0.9892 0.9843 1.9976 0.9915 0.9866 1.2538
0.5871 1.0892 2.2334 0.9894 1.1018 1.4018
0.9860 1.1548 2.3424 0.9883| 1.1573 1.4703
0.9808 1.3794[ 2.8251 0.9831 1.3827 1.7732
m= 2.08095 m= 1.30932
QSTD b= -0.06380 QA b= -0.04004
= 0.99995 r= 0.99995
Calculatlons
Vstd=|AVol[{Pa-0P)/Pstd)([Tstd/ Ta) | Va=|AVoi{{Pa-4P)/Pa)
Qstds |Vstd/aTime | Qa=|Va/ATime
For subsequent flow rate calculations:
Qstd= 1/ (< e ))b> Qa= m ((Im-a( Ta/Pa |) -b)
Standard Conditions _
Tstd[  29B.15 g RECAL|BRATION
Pstd:| 760 mm Hg .
Key US EPA recommends annual recalibration per 1998

AH: callbrator manometer reading {in H20)

AP: rootsmater manometer reading (mm Hg)
a: actual absolute temperature [°K)

|Fa: actual barometric pressure [mm Hg)

b: Intercept

m: slope

40 Code of Federal Regulations Part 50 to 51,
Appendix 8 to Part 50, Reference Method for the
Determinatlon of Suspended Particulate Matter in

the Atmosphera, 8.2.17, page 30

L

Tisch Environmental, Inc.
145 South Mlami Avenue
Village of Cleves, OH 45002

www.tisch-env.com
TOLL FREE: (877)263-7610
FAX: (513)467-9009

'C CALIBRATION CENTER CO.,LTD.

Sol Wachirathamsathit 67 Sukhumvit 10141 Bangchak Prakanong Bangknk 10260
Tel: +66(0) 21954333 Fax : +86(0) 21854424

website : Hitpiwww.spo-+t.com
. . - ‘--\'"."""'u-,r_
Certificate of Calibration s
Equipment: Baiance Certificate No.:  C01193060 f,{’;;:.“\:“‘?
ol
Model: AB204-S Issued Date: 28 August 2019 WaEHm e
Serial No. (or ID.): 1123163290 (MEC-LABO2) Jab No.: KCAL1911191
Manufacturer: Metler Toledo Page: 1o 3
Condition: In condition
Customer: MINE ENGINEERING CONSULTANT CO.,LTD.

2/115 JSP City Rangsitklong 1, Rangsit-Nakhon Nayok Rd,
Sol Rangsit-Nakhon Nayok 34/1, Prachathipat,
Thanyaburl, Pathum Thani 12130 Thailand.

25 °C t g7°C

57 %RH  t 47 %RH

Environment Condition: Temperature

Humidity
Calibration Place: MINE ENGINEERING CONSULTANT CO.,LTD. (fu 4)
2/115 JSP City Rangsitklong 1, Rangsit-Nakhon Nayok Rd,
Soi Rangsit-Nakhon Nayok 34/1, Prachathipat,
Thenyaburi, Pathum Thani 12130 Thailand,

Calibration By: Mr. Piyapong Sornkaew
Calibration Date:
The Method used:

Traceability:

22 August 2019
In house method, SPCC-WI-47, base on UKAS Lab 14
This certificate Is traceable to the S| Units maintained by National Institute of Metrology

(NIMIT), Thelland through SPC Calibration Center Co., Ltd. Certificate No, C02182473,
C02182572

,/'J —AL
< Bi/ / S Clbtin ot . ﬂz""“’]‘”"‘:”aL
==Y by )
(Mr. Piyapong Somkaew) (Mr. Rungrod Jenkittrakulchai)
Person in charge Authorized signatory
This cortificale Is issuad the units of ing o the | i Sy 1 Uniita ($1). ) provides traceebllity of measurement o intemalional ur national

standard or other recagnizad nationel standard aboralorian,
Tha measurement uncertainty stalad I8 the exgandad uncertainty which is ahiainad from the standard tplied by the
fidh of 95% Rtis n with the Guide 1o af l y In M (GUM).
These rasults may be afected by daviations frem spacified conditions, The reaulls relato only to the hams lasied, celibrated or sampled. The repoct ahall not be reproduced
exceptin full without approval of SPC Calibrelion Canler Go .Id

faclor (k=2} 1o provida 1 level of

SPCC-FM-C01-08: 01 Aug 2019




C CALIBRATION CENTER CO.,LTD.

Sol Wachirathamsathit 67 Suihwrmvk 101/1 Bangchak Prakanong Bangkok 10260
Tel: +66{0) 21854333 Fax : +88(0) 2165-4424
wabslte : hitp:/\www.spo-t.com

Certlficate No.:  C01193060 20of 3

Page:
Calibration Results:
Before Adjustment

Eccantric Error: Weight to be1/4 or 1/3 of Maximum capacity, taken from the center of the pan as a zero refarence.
L |

Nominal Test Value 50 (g}

I r;._}

i) Referance Points (g)

CALIBRATION CENTER CO.,,LTD.

50§ Wectiratiamsatt 57 Suktumit 101/1 Bangchak Pakanong Banggek 10260
Y Tel : +66(0) 21854393 Fax : +86(0) 2105-4424
webehbe ! hitp/Avww spe-it.com

Certiflcate No.:  C01193030 Page: 3of 3

After Adjustment

Eccentric Error: Weight to be1/4 or 1/3 of Maximum capacity, taken from the center of ihe pan as a zero reference.

L0 A B c D E
= L -0.0001 | 0.0001 | 0.0000 | 0.0000
Repeatabllity: Determination of the standard deviatlon of weighing balance., Readability 0.0001 (q)
Nominal test value {(g) Standard Devlation
20 0.00004
200 0,00004
Departure of indication from nominal value., Readabillty  €.0001 (g)
Naminat Value | Conventional Mass Displaysd Value Corraction of Balance| Uncertainty «
(9) (@) (@ (@) (9)
0001 0.00100 0.0010 0.0000 0.00010 202
0.0 _ 001000 | 0.0100 0.0000 0.00010 2,02
0.1 0.10000 0.1000 __0.0000 000010 2.02
1 1,00000 1.0000 0.0000 0.00010 2.02
| 5 500000 5.0000 0.0000 0.00010 | 202
10 9.99998 10.0000 0.0000 000010 | 202
50 49.99997 49.9992 0.0008 0.00012 200
100 99.99999 99.9990 0.0010 0.00017 2.00
150 _149.99996 149.9985 0.0015 0.00023 2.00
200 | 199.99987 199.9980 . 0.0019 _0.00029 2.00

SPCC-FM-C01-06: 01 Aug 2018

Nominal Test Value 50 (g)
SO @ Reference Polnts {g)
: :) A B c D E
- 0.0000 0.2000 | 0.0000 | 0.0000
Rapealability: Determination of the standard deviation of weighing balance., Readability 0.0001 (@)
Nominal test value (g} Standard Deviation
_ 20 __0.00004
200 0.00005
Depariure of indication from nominal valua., Readability  0.0001 (g)
Nominal Value | Conventional Mass Displayed Value Corraction of Balance| Uncertainty "
(@ (9) (a) () (a)
0.001 0.00100 0.0010 0.0000 0.00010 203
0.01 0.01000 0.0100 0.0000 0.00010 2.03
0.1 0.10000 0.1000 0.0000 0.00010 2.03
|1 1.00000 1.0000 0.0000 0.00010 203
5 5.00000 5.0000 0.0000 0.00010 2.02
I___ 10 9.99998 10.0000 0.0000 0.00010 2.02
| 50 49.99997 50.0000 0.0000 0.00012 201
100 __99.99999 100.0000 0.0000 0.00017 200
150 149.99996 150.0000 0.0000 0.00023 | 200
200 199.99987 200.0000 -0.0001 0.00029 2.00

The End of Certificate

SPCC-FM-C0i-06: 01 Aug 2018
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Certificate Of Calibration

. No. HC190626
Ttem Audiogram Cer. o

Brand:  QUEST Puge 1

Model: CA-12B

U2040047
i 'l dudiichs aousnunud i

27115 Tasan iotond 7% £3ia naod] wouia-uninon34/1 swsdazngdad dunodgyl favdanipuanil

Scriat Number : IDNQ.: -

Client :

12130
Room Amblent Condition Temperaturc : 24.50 Celsiuss Humidiry : 56.00 %
Callbrated Date 12 March 2019 Due Dale 12 March 2020
Calibrated By Kiuinan Kittikomwattana Procedure Used TS/FICL/178
STANDARD USED
Description/Model Serinl Number M ing Traceabilily No Due Date
PRECISION INTERATING SOUND LEVEL 1351 LARSON DAVIS EEL.BP.105/1261 24 January 2020
DIGITAL THERMO-HYGROMETER 355081337 DIGICON HC187439 17 Seprember 2019

Resul( Sce Dala Attached

The Report Uncertainty of Measurement was based on Standurd Uncertginty Multiplied By 1 Coverage

k=2 ,Providing a Level of Conlidence of Approximately 95 %

This Certification iy traceable 1o
Thailand Institute of Scientific and Technnlogica) Research (Tistr)
Hospital Assets Management Service Ca,,Ltd,,GHC Calibration Luboratary, And The Nationat Instiwute of Standards und

e

Calibrated By : Approved By :

( Kitunan Kittikornwattona ) { Phakdee Chananoi )

Engineer Service Manager

uIdn aeafinga waend il me¥ind §1in

8110 wifi 3 il o mangundy vyt 12040 Tog, 024339682-4 1sing 0-2433-v645

HOSPITAL ASNETS MANAGEMLNT SERVICEY Co Lt

Calibration Resulrs

Cer. No, HU 190626
Page 2
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) ICP-OES/Avio200 Preventive Maintenance (PM)
s ) Company Name: van, Lntubudiletensdaunsal

PerkinEimer S B AR Address wkvntind o Sy shndl
For the Better Ve (g ! {Instrument Locatian);
] e ! Serlal Number: 079518071903 PM Numbar: 1/2
e e Customer Name 079518071903 alephon -
bt . , <1 [ (lf_!ppﬁubla): T @ Mumber:
: Service Englnoer Thanawat Tirakotai Serdce Order |y 00296035
Name: Number:
Date PM Performed: 30-May-2019 Next PM Due Date: 30-May-2020
{RD-MMM-YYYY) {DO-MMM-YYYY)
Standard Labor Hours to Complate PM : 4 hours
Part Number Release Publicstion Date ' )
09370140 Rev.4 B January 2018 Perkintimer:
Scope
The purpase of this PM Isto ensure the continued functionality of the PerklnElemer/avio200 by
inspecting and replacing any worn or demaged parts. This service should only be performed by a trained
representative of PerkinElmer.

The customer should save their method before the PM begins.

General Instructions:
T Bl The customer must provide the engineer operational data to demonstrate recent Instrument
ik o | performance prior to starting the PM, Always check with the before making any changes that
o e 1 A may affect the customer’s analysis or calibration, Including a current back-up of system software and/for
duts files. The completed document should be signed by an authorized PerkinElmer and customer
representative and left with the customer. Updurte the PM sticker and instrument logbook as required.

Copyright information

This document contains proprietary Information that ks protected by copyright.All rights are reserved.
No part of this publication may be reproduced In any form whatsoeve* or transiated Into any language
without the prior, written permission of PerkinElmer, Inc. Copyright © 2013 PerkinElmer, inc,

Company Name: van. lalisudiledsnousaunus

Trademarks

gistered names, trad ks, etc. used in this document, even when not specifically marked as such, are
protected by law. PerkinElmer Is a registered trademark of PerkinElmer, Inc. All other trademarks and
registered trademarks not ownaed by PerkinEimer, Inc. or its subsidlarles that are depicted herein are the
property of thelr respective owners.
Except as specifically set forth In Its tarms and conditions of sale, ParkinElmer mahes no Warranty of
any kind with regard to this document, including, but not limited to, the implied warranties of
merchantabliity and fitness for o particular purpose,
ParkinElmer shall not be Habla for Incldental or consequentlel damages in connectlon with the furnishing
or use of this documient,

Instrument Location: a.dszandilad a.feyeyus dnamil

Instrument Serial No.: 079518071903

Date: 30-May-2019
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Component List

Procedure Checklist

Use {v" ) to check off those steps In the checklist that have been completed.
1. General:

¥ Ask customer about unit’s performance since last visit.

7 Check intoming AC line voltage under load for proper levels and grounding.
¥ Is the instriimient operational?

2. Mechanical:
¥ Inspect and clean all fans and filtars,
@} Inspect and replace tarch components and necessary.

Torch Components Replaced: [lYes PNo
If yes, list components replaced:

& Inspect all tubing for signs of cracking or leaking and replace as necessary.

Tubing Replaced: (lYes iNo
If yes, list tubing replaced:

& Inspect the peristaltic pump for proper operation.
@ Check and adjust If necessary, the external nitrogen, argon shear gas and water supply pressures.
& Check and adjust if necessary, the internal nitrogen, main argen, torch argon and shear gas

Component / Specific Model Serial # Configuration Notes
Parts Lists
Parts Included with the PM
Part Number
Description uant|

(if applicable) i S
05995098 Air Fliter-Spectrometer Clean
N077520 Air Filter-RF Generator Clean
09992731 Axial Window Clean

J
BOB10377 Radial Window Clean
ND770438 O-ring kit, inJector support adapter Ckeck
NO780437 O-ring kit, torch Check
Additional Reagents and Standards Required for PM
Gtk Description Quantity | Batch/Lot# | Expiration Date:
(if applicable) (MM/YY)
Multl-Element Standard
2-30WGX1 Apr-2020
NOB91579 {NO69-1579 diluted 10X) 1 P
Instrument Calibration-4
5-97MKY1 Dec-2019

N9300221 {N9300221 diluted 100X) !

I ICP-OES/Avio200 Preventive Maintenance (PM) Page 2 of 6 ]

pressures
Regulator Measured Pressure Set Pressure
Nrtrogen N/A NA (calibrated in Factory)
Main Argon 76 76psig
Toreh Argon 67 67psig
Shzar Gas 65 65psig
Water 35 35psi

& Check the stear gas nozzle for blockages and proper, uniform flow.

2 Inspect nitrcgen Hi/Low purge and shear gas salenoids for proper function.

¥ inspect the function of all spectrometer motors. Drive the motors from the Spectrometer DCM. Check all
mators, couplings, set screws, gears or drive assembly located on the spectrometar (prism/grating
wavelength drives, slits, shutter, DV mirror, X/Y mirror) if problems are found.

¥ Parform presentstive maintenance on the chiller as required, Make the customer aware of the importance
of maintaining the chiller fluid lavel and filter replacement.

¥ Drain air corpressor surge tank.

¥ Clean exterior of instrument.

I ICP-OES$/Avio260 Preventive Maintenunce (PM) Page 3 of 6 I




3, Electrical:

4] Visually inspect all PC boards for cleanliness and signs of corrosion.
! Check all RF generator and spectrometer power supply voltages.
#] Run instrument diagnostlc checks from the appropriate Device Control Module.

RF Generator:
7 Check the RF generator status screens.
71 Check the function of all interlocks.

Spectrometer:
1 Check the spectrometer status screens.
) Check for proper function of all motors from the Motor Control window.

4. Optical:

1 Check the neon lamp for proper operation.

71 Ensure that neon initialization passes at power up.

¥ Ensure that there is a single, well defined peak of sufficient intensity (approximately 15,000 to
60,000 cts.) for the 703.241nm neon line viewed In the DCM Collect Spectra window. Re-generate
the neon correction table if problems are encountered. if problems are still 2xhibited after the
table is re-generated, replace the nean lamp assembly.

Neon Lamp Replaced: [JYes ¥INo

¥ Perform the Initlalize Optics routinie from the Spectrometer Control window.

¥ Insure that the routing passes with no error codes, If it fails, run a manual prism scan from the
spectrometer DCM.

i Insure the Dark Current measurement {Detector Calibration) passes at initia ization.

71 Check the shutter home sensor position.

¥ Check prism/electronics temperature sensor readback values from the DCM. It is normal for
these readings to be shown in red. A typical prism temperature is approxirately 29.5 degree C.
A typical electronics temperature is approximately 35 degree C.

¥ Chieck the detector temperatiire from the DCM for -7.0 to -8.5 degree C, If outslde of this range
the detector cooling fan may not be aperational. Further inspection may be necessary.

7 Inspect for proper function of the transfar aptics. 1) shutter 2) DV mirrar 3) X/¥ mirror.

¥ cleanor replace the axisl and radial view windows as necessary.
Axial Window Replaced: OvYes ZiNo
Radiat Window Replaced: OYes No

5. Post PM Performance Tests:

A Perform View Allgn.

5.1 Spectral Resolution:
71 Measure the spectrometers abllity to separate two adjacent wavelengths.
Parameter Specification Test Result Pass/Fall
As 193.696 - Resofutlon £0,009 0.007 Passed
Nl 231,604 - Resalution s$0.011 0.008 Passed
NI 341,476 - Resolution <0.015 0012 Passed
Ba 455.403 - Resolution £0.020 0.017 Paesed

| 1cP-UESAvio200 Preventive Muintenance (PM) Puge 406 |

5.2 Precision:
2] Test for reproducibility of a set of measurement.
Parametar Specification Tes: Result Pass/Fall
In 213.856 HRSDS1% 042 . _Eassed .
My 280,856 %RSD £1 % 0.38 Passed
My 285.207 %RSD 1% 031 Passed
Bu 455.403 $RSD €1 % 0.57 Passed
5.4 Mn BEC:

1 Run Axial and Radial BEC according to the A&T spec, or the commissioning test procedure.

Mn Background Equivalent Concentration:
Method “MnBEC” For Samples “IB (2%HNO3)" and “IS (NO63-1573/10)", record intensities.
Calculated BEC: BEC = (I8 * Conc of 5td) / (IS - 18). Where Conc of 5td = 1,000 PPB

Elemant Mods Conc. B IS
Mn 257.610 Radlal 1,000 ppb 52242 445356.8
Mn 257.610 Axlal 1,000 ppb 146705 1167676.0
Mn 257.610 | I1B*Conc. 1$-1B BEC Spac Pass/Fail
Radlal 5224200 4401326 11.86 <30 PPB Passed
Axtal 14670500 1153005.5 12.72 <30 PPB Passed
6. Review:

) Review with the customer PM work performed.
¥ Discuss recormended customer supplied materials to have on hand.
7 Attach PM sticker.

I [CP-OES/Avio280 Preventive Muintenunce (PM) Page 5of6 I




Additional Comments

Additional Comments Regarding the PM

Review

The preventive maintenance checks and If applicable performance tests for ICP-0ES/Avio200
have been completed.

This ICP-OES/Avio200 Passes ¥l Fails O the preventive malntenance.

Review of Preventive Maintenance:

Authorized PerkinElmer Representative:

W Aransc

Date:
30-May-2019
{DD-MMM-YYYY}

Authorized Customer Representatlve:

TP

Date:
30-May-2019
{DD-MMM-YYYY)

1CP-OES/Avio200 Preventive Muintenance (PM)
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" 1-_C CALIBRATION CENTER CO.,,LTD.

Wechiuthamsathit 57 Sudwmvit 1011 Bangohak Prakanong Bangimk 10260
Tel : +86(0) 21854333 Fax ; +68(0) 21854424

webslte : hittp/vaww.spc-t.com
. . - Y,
: AN
Certificate of Calibration &2
Equipment: pH METER Certificate No.  C07190490 :vj':_{‘j\‘
R
Moclel: pH700 Issued Date: 26 August 2019 nxmmggn
Serial No. (or ID.): 983068 Job No.: KCAL1911198
Manufacturer: EUTECH Page: 1 of 4
Electrode Serial No.: 029 Madel: €3X218814 Brand: EUTECH
Condition: In Condition
Customer; MINE ENGINEERING CONSULTANT CO. LTD.

2/115 JSP City Rangsitklong 1, Rangsit-Nakhon Nayok Rd,
Soi. Rangsit-Nakhon Nayok 34/1, Prachzthipat,
Thanyaburi, Pathum Thani 12130 Thailand.
Environment Condition Temperature 23 °C + 2 °C
Humidity 50 %RH t 15 %RH
Calibration Place: Environment Laboratory, SPC Calibration Center Co., Ltd,
1194 Sol Wachirathamsathit 57, Sukhumvit 101/1 Rd.,
Bangchak, Prakhanong, Bangkok 10260 Thailand
Calibration By: Mr. Piyapat Saidoung

Calibration Date: 26 August 2019

The Method used:
Traceability:

In house method, SPCC-WI-58, base on ASTME 70-07
This cerlificate is traceable to the CRM maintained by DAKKS/DKD calibration laboratory

through Radiometer Analytical Co., Ltd. Certificate No. 1289, 1285, 1288
and traceable to the SI Units malntained by National Institute of Metrolagy (NIMT),

Thailand through Industrial Foundation Electrical and Efectronics Institute Certificate No.

e awa "-".'-?-—-

J530EL18

(Mr. Piyapat Saidourg) (Mr. Dumrong Boonsopon)

Parson in charge Authorized signatory

Thia certificale Is issusd the units of acconding to the

Systorn of Unils (St). It providas traceability of measurement to international or national standasd
or other necognized nalional slandard lsbaratorias.

The t at@lsd i Ihe exp: which Is obtained kom the slandard uncertainly rauttiplied by he coverage factor (k=2) to provide a level of
confidonce of Bpproximately 85%. IIs doterminec In accordance with the Guide to Exprossinn of Uncertuinty in Meas rsment (GUM),
These raswits may be atfacted by devialons fom spacilled tonditions. The results relate only lo the items tested, calbraled or sampled, The report shall not ba roproduced

oxceplin full without approval of SPC Calfbration Cantar Co., Lidl

SPCC-FM-CO7-06: 01 Aug 2019




C CALIBRATION CENTER CO.,LTD.

ol Wachirsthamsathit 67 Sukdwimvit 10141 Bangohak Praianong Bangkok 102680
Tel : +86(0) 21864333 Fax ; +68(0) 218564424
wabale : hittp/Mww.spc-t.com

Certificate No. : C07190490 Page 2 of 4

Calibration Results:

pH Scale
Input pH Meter Reading Uncertainty of Coverage Factor (4
Measurement (mV)
(mv) (mv) Error {mv} ipH)
41412 414 0.12 0.02 0.58 2.00
354.96 355 0.04 1.02 0.58 200
~ 205.80 298 0.20 202 | 0.58 ) 2.00
236.64 237 0._3_6 | 3.01 0.58 ) 2.00 -
177.48 177.5 0.02 401 0085 | 200
118.32 118.3 -0.02 5.01 0.065 B 2.00
59.16 59.2 0.04 6.00 0.065 ) 2.00 ]
R | %00 | 7.00 0.085 2.00
-59.18 -59.2 0.04 Bo0O | 0,085 200
— 1_8_._32_ e -118_.4 — [ _-008_ i 8.99 1 0 0_65 | . 2.00 N
B -177.48 -177.6 -0.12 9.89 0,085 . 2_09 ]
-236.64 ) ~237 ‘-_0.36 10.99 i 0.58 R _2_09_ B
. -295.80 = -29_6___ -0.20 | 11,98 0.58 2.00
-354.98 -365 -0.04 12.98 0.58 2.00 ]
-414.12 -414 0,12 13.97 0.568 2,00

SPCC-FM-CQ7-06: 01 Aug 2019

| .
R Catibraton

e o Em—

°C CALIBRATION CENTER CO.,LTD.

20| Wachirathameathit 57 Suknurvit 101/ Bangohak Prakanong Bangkok 10260
Tel: +68(0) 21854333 Faxx : +86{0) 21854424
webele : http:/'www.spc-t.oom

Page 3 of 4

Certificate No. : C07190490

Electrode Test Results*

The two-point calibration using two standard buffer solutions: pH 4.004 and pH 7.001

The praclical slope of the pH slactrode; 58.93 (mVipH), 99.62%

The zera point of the pH electrode; 6.83 (pH)
Sample Test Results
Standard Buffer Unit Under Uncsrtainty of
Differsnce (pH) Coverage Factor (k)
Solution {pH) Cal bratlon (pH) Measurement (pH)

| 4.00_4___ 4.01_ N 0096_ 0.0076 ) _2.0_0

= 7.001 7.00 e -OLN | _ . 0.0077 - 2,00
10.011 9.95 -0.061 0.0080 2.00

* Calibration Marked * Not TiS| Accradited " in this Certificate have baen included for completeness,

SPCC-FM-C07-06: 01 Aug 2018




’C CALIBRATION CENTER CO,,LTD.

Sol Wachirathamsathit 57 Sukhumvit 101/ Bangchak Praksnang Banghok 10260
" Tel : +66{0) 21664333 Fax : +86(0) 21854424

| -
S Calvaton

— e S

PC CALIBRATION CENTER CO,,LTD.

i Wachirathamsathit 57 Sukhumvit 101/1 Bangohak Prakanong Banglok 10250
Tol : +66(0) 2185-4333 Fax : +68(0) 21854424
wibale : hitpd/aww.spo-it.com

Certificate of Calibration =

T ——m
Equipment: Digital Thermorneler Certificete No.: ©15190293 ("w_‘,"_ﬁ‘.\.-\v
Model: pH 700 Issued Date: 23 August 2019 b s 3
Serial No.(or ID) 983068 Job No.: KCAL1911195
Manufacturer: EUTECH Page: 10of 2
Condition: In Conditlon
Customer: MINE ENGINEERING CONSULTANT CC.,LTD.

2/115 JSP City Rangsitklong 1, Rangsit-Nakhon Nayok Rd,
Soi. Rangslt-Nakhon Nayok 34/1, Prachathipat,
Thanyaburi, Pathum Thani 12130 Thalland.

webalte : Hittp:Awww spo-t.oom
Certif.cate No. : C07190480 Page 4 of 4
Electrode Test Results*
The two-polnt calibration using two standard buffer solutions; pH 7.001 and pH 10.011
The practical slops of the pH electrode; 57.61 (mV/ipH), 97.22%
The zero paint of the pH electrode: 6.82 (pH)
Sample Test Resuits
Standard Buffer Unit Under Uncertainty of
Difference (pH}) Caverage Factor (k)
Solution (pH) Callbration (pH) Measurement (pH)
i 4.004 385 -0.054 - 0.0076_ 2.00
7.001 7.00 -0.001 0.0077 200
10.011 10.01 -0.001 0.0080 2.00

* Calibration Marked " Not TIS| Accredlted * in this Certificate have bean included for completeness.

The End of Certificate

SPCC-FM-CO7-0G: 01 Aug 2019

Environment Condition: Temperature: 22 °C + 30°C
Humidity: 50 %RH + 15.0 %RH
Voltage: 230 VAC £ 11.0 VAC

Calibration Place: Sensor Laboratory, SPC Calibration Center Co., Ltd.
1194 Soi Wachirathamsathlt 57, Sukhurwit 101/1 Rd.,

Bangchak, Prakhanong, Bangkok 10262 Thailand

Calibration By:
Calibratlon Date:
The Method used:
Traceability:

Mr. Twewong Thaithiang
23 August 2019

(QR) Certificate No. QR19-1015

| .

In house method, SPCC-WI-18, by compariscn with standard thermometer

This certlficate is traceabls to the S| Units maintained by Quality Reborn Co.,Ltd.

(L~

SFC Caltrabion Center Co., Ltd.
L R e
(Mr. Tweewong Thaithiang) (Mr. Udon Srichana)
Person In charge Authorized signatory
This certificale is iesued ihe units ol g toihe | System of Unila (S1). R provides traceability of measurement to Inlemalional
or national slenuard or other nulional standang
Tha measurement unceriainty statecsla tho expandsd uncartainly which Is obtalnod from the standard ly i bythe ge factor (k=2)
1o provide a laval of of app ly B5%. Itis o n wilh the Guida Lo E ion of Ul y In (GUM),

These results may bo affected by devlations from specified condilions. The results relate anly to the iems lasted, calibrated or sampled. The report shali not

ba reproduced sxcept in full without agproval of SPC Catibration Canter Co., Ltd

SPCC-FM-C15-06 :01 Aug 2019




b CALIBRATION CENTER CO.,LTD.

'@Wn Sukhumvit 101/1 Bangchak Prakanong Banghok 10260
4 Tel : +66(0) 218543338 Faxx : +68(0) 2186~4424

websits | hiip/Awww.spc-il.oom
Certificate No.: C15190293 Page: 20f2
Calibration Results:
Without Adjustment
Sansor Type: Tharmistor Channel: -

Imimersion (mm): 110
Conection of UUC (*C)|  Uncertalnty (+ *C)
-0.094 0.080

Dlameter {mmi}: 3
Deslred Temp.(°C)
250

Langih (mm); 112
STD. Reading ("C) UUC. Reading (°C)
25.006 25.1

The End of Certificate

SPCC-FM-C15-06 :01 Aug 2019

CALIBRATION CENTER CO.,LTD.

(Sl Wachkathamsathit 67 Sukhumvt 1014 Bangohak Prakenong Bangkok 10260
Tel: +06(0) 2185-4333 Fax : +88(0) 2106-4424
welbslls . hitp:/Mwww.spe-tcom
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Certificate of Calibration

Equipment: Oven Certificate No.: C31191681 ff/;‘?\‘“\f
Model: UF 110 Issuad Date: 27 August 2019 b wsicf e
Serlal No.{or iD): B418.1126 (MEC-LABOS) Job No.: KCAL1911201
Manufacturer: Memmert Page: 1of §
Condition: In Condition Ventilation Valve; Closed
Shelves(pc.): 2
Customer: MINE ENGINEERING CONSULTANT CO.,LTD.

2/115 JSP City Rangsitklong 1, Rangsit-Nakhon Nayok Rd,
Soi. Rangsit-Nakhon Nayok 34/1, Prachathipzt,
Thanyaburi, Pathum Thani 12130 Thailand.

Environment Condition: Temperature: 31 0z 07 °C
Humidity: 56 2.8 %RH
Voltage: 226 * 3.7 VAC

Calibration Place: MINE ENGINEERING CONSULTANT CO.,LTD. (ffu 4)
2/115 JSP City Rangsitklong 1, Rangsit-Nakhcn Nayok Rd,
Soi. Rangsit-Nakhon Nayok 34/1, Prachathipat,
Thanyaburl, Pathum Thani 12130 Thailand.

Mr. Nattapat Rungrueang

22 August 2019

inhouse method, SPCC-WI-16, base on TLAS-G20

Calibration By:
Calibration Date:
The Method used:
Traceability: This certificate is tracaable to the S| Units maintained by National institute of Metrology

(NIMT), Thailand through SPC Calibration Center Co., Ltd. Certificate No. C10180024

SPCCabatitn Cees (o, (QQ‘V/
(Mr.Udon Srichana)

L Wea Ve
Authorized signatory

System of Unita (S)). It providas of tol

A

(Mr. Nattapat Rungrusang)

Person In charge
Thig carlificate is issted the unils of ding to the
standard or other recognized national standard laboraloras.
The measurement unceriainty slated s te sxpanded uncertalnty which s oblained from the slsndurd by thy Qe factor (k=2) 1o provide a
th witll ihe Guide o E 1ot L (GUM)
These ronults may be afiecied by deviations hom specified condilions, The msults relats only o the items testad, callbreted or sampled. The report shali not be
reproduced excapt in full without approve! of SPC Calibration Center Ca., L.

or national

lavel of of

y 95%. inad In

SPCC-FM-C231-03: 01 Aug 2018




’C CALIBRATION CENTER CO.,,LTD.

'NWM’ Suldwrmvit 101/1 Bangchak Prakanang Bangiok 10260
Tel : +06(0) 218654333 Fax: +686(0) 21685-4424

websils : http.www.spe-toom
Certificate No..  C31191681 Page 2of5
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Standard Installation Locations
Volume (Calibration Zone)= 51 {Liters}
Inside chamber: W= 57 (cm) D= 40 (cm) H= 48 (cm)
Standard Locatlons (#1, #2, #3, #4); w= 6 (cm) d=5 {cm) h=5 (em)
Standard Locations (#5, #6, #7, #8): w= 6 (cm) d= 5 (cm) h= 5 (cm)
#9: Geometric center of the chamber
Position of Std #1 #2 #3 #4 #5 #6 #7 #8 #9
Channel of Logger 1 2 3 4 5 6 7 8 9

Deflnitions

Indicating Temperature: The average reading of indicating device which forms the integral part of the enclosure.
Measured Temperature: The average reading of standards at any positions or location.

Measurad Uniformity: The maximum difference of measured temperatures betwesn of any probes and the
measured temperature at the reference location which are observed at same time or at close observation time as
possible to determine the temperature pattarn or homogeneity with the chambaer at steady-state. The reference
probe is preferably located in the geometric center of the chamber.

Measured Stability. The one-half of greatest maximum difference of measured temperatures at any one probe.
Overall Varlation: The difference of maximum and minimum measured temperatures throughout observation time.

SPCC-FM-C31-03: 01 Aug 2019

CALIBRATION CENTER CO.,LTD.

Wachirathamsathit 57 Sukhbumvit 10141 Bangchak Pralenong Bangkok 10260
i Tel: +66(0) 21854333 Fexx: +66(0) 21864424

wabsie ; hitp:/www.spe-itcom
Certificate No.:  C3119681 Page 30f5
Calibration Results:
Before adjustment
Setting: Indicating: Wi H#2: w3 #4 #5:  HE.  HT,  H8  #9:

104.0 104.C 103.47 103,59 104.46 103.84 103.93 10348 10249 103.00 103.84
After adjustment

Measurement Temperdture at Spread Locations, Indicating of Unit Under Calibration: 85.0 *C

Messired Correctlon of UUZ, Uncertainty
Locations Temperature
(°C) (°'C) (£C)
#1 84,96 -0.04 0.39
#2 85,02 0.02 0.39
#3 85.65 0.65 0.39
H4 85.03 0.03 0.39
#5 85.26 0.26 0.39
#6 84.93 -0.07 0.39
#7 84,10 -0.90 0.39
#8 84.62 -0.38 0.39
#9 85.19 0.19 0.39
Temperalure Distribution
Desired | Setting |[Indicating Measured Temperature at Spread Locations (°C) Uncertainty
(°C) (°C} {°2) #1 | #2 | #3 | wa | #5 | w8 | w7 | ne | ue (£ °C)*
85.0 85.0 850 |84.98 | 85.02 | 85.85 | 85.03 | 85.26 84‘.93 84.10 | 84.62 | 85,19 0.39

Chamber Characterizetion

Indicating Measured Uniformity Measured Stebility Overall Variation
('C) (*c) {£°C) °C)
85.0 1.18 0.08 1.69

Note: * Maximum uncertainty of the each posilion

SPCC-FM-C31-03: 01 Aug 2018




SPC CALIBRATION CENTER CO.,LTD.

| Sol Wachiathamsathit 57 Sukhurvit 101/1 Bangohak Prakanong Banglok 10280
Tel: +56(0) 2185-4333 Fax : +66(0) 21884424
webslie : hiip:/www.spo-it.com

Certificate No.:  €31191681 Page 4 of§

After adjustment (Cont.)

Measurement Tamperature at Spread Locations, Indlcating of Unit Under Callbration: 104.0 °C

Measured Correction of UUC. Uncetainty
Locations Temperature
("C) (°Cc) (£°C)

#1 103.99 -0.01 0.1

#2 104.11 0.11 0.74

#3 105.00 1.00 0.77

L) 104.09 0.09 0.66

#5 104.50 0.50 0.75

#8 103.96 -0.04 0.66

#7 102.91 -1.09 0.67

48 103.59 -0.41 0.66

#9 104.16 0.16 0.74

Tempearature Distribution
Desired | Setting |!Indicating Measured Temperature at Spread Locations (°C) Uncertainty

(°C) (°C) ("C) #1 | #2 | #3 | #4 | #s | w6 | H7 | w8 | #9 (x°C)*
104.0 104.0 104.0 [103.99]104.11[105.00]|104.09 [ 104.50 | 103.96 | 102.91 | 103 63| 104,16 0.77

Chamber Characterization

67 Suihumit 1014 Buwnkmna-umkmzeo
Tel : +66(0) 21854333 Fax ; +86(0) 2186-4424
webslls ; Hitp./Avww.spc-Loom

Certificate No.:

C31191681 Page 50of5

After adjustment (Cont.)

Measurament Tainperature at Spread Locations, |ndieating of Unit Under Calibration: 180.0 °C

Measured Correction of ULC. Uncertainty
Locations Temperature

(°C) (°C) (£ °C)

#1 179.90 -0.10 0.76

#2 180.23 0.23 0.77

#3 181.78 1.78 0.78

H4 179.68 -0.32 0.76

#5 180.72 0.72 0,77

#6 179.56 -0.44 0.74

#7 177.97 -2.03 0.75

#8 179.00 -1.00 0.77

#9 180,46 0.46 0.77

Tamparalure Distribut on
Desired | Setting |indicating Measurad Temperature at Spread Locations (°C) Uncertainty

(°C) (°C) (“C) #1 | #2 | #3 | #4 | w5 | #8 | #7 | w8 | #o {£°C)*
180.0 180.0 160.0 |179.90]180.23 [181.78 |179.68 [180.72 |179.56 | 177.97 | 170.00 | 180.46 0.78

Chamber Characterization

Indicating Measured Uniformity Maasurad Stability Overall Variation
(°C) (°C) C) (°C)
104.0 1.48 0.55 3.1

Note: * Maximum unceriainly of the each position

SPCC-FM-C31-03: 01 Aug 2010

Indicating Measured Uniformity Measured Stability Overall Vanation
(*C) (°c) °C) Q)
180.0 2.66 0.34 4.43

Note: * Maximum uncarta nty of the each position

The End of Certiflcate

SPCC-FM-C31-03: 01 Aug 2019
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Equipment:
Maodet:
Serial No. (or ID.}:

Manufacturer;

Condition:

Customer:;

Environment Condition:

Calibration Ptace:

Calibration By:
Callbration Date:
The Method used:
Traceability:
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°C CALIBRATION CENTER CO,,LTD.
Sol Wachirsthamsathit 67 Sukhumvit 101/1 Bangchak Prakanong Bangkok 10260
Tel: +66(0) 2186~4333 Fax : +86(0) 21864424

webslis : http/Avww.spe-it.com

Certificate of Calibration i :E: s

Balance Certificate No;  C01193059 vf:’",ﬁx\f

AZ214 Issued Date: 28 August 2019 MR DS
28092281 (MEC-LABO1) Job No.: KCAL1911180

Sartorius Page: 10f 3

In conditlon

MINE ENGINEERING CONSULTANT CO.,LTD.

2/115 JSP City Rangsitklong 1, Rangsit-Nakhon Nayok Rd,
Soi. Rangsit-Nakhon Nayok 34/1, Prachathipat,
Thanyaburi, Pathum Thani 12130 Thalland.

25 °C t g7°C

57 %RH % 47 %RH

Temperature

Humidity

MINE ENGINEERING CONSULTANT CO.,LTD. (fu 4)

2/115 JSP City Rangsitklong 1, Rangsit-Nakhon Nayok Rd,

Soi. Rangsit-Nakhon Nayok 34/1, Prachathipat,

Thanyaburi, Pathum Thani 12130 Thailand.

Mr. Piyapong Sornkaew

22 August 2019

In house method, SPCC-WI-47, base on UKAS Lab 14

This certificate is traceable to the Si Units maintained by National Institute of Metrology
(NIMT), Thaifand through SPC Calibration Center Co., Ltd. Certificate No. C02182473,
02182572

.‘L QVV“O{"OA—

SPC Caltaton Center (o, L1d,
o e ——
(Mr. Piyapong Sornkaew) (Mr. Rungrod Jenkiltrakulchal)
Person in charge Authorized signatory
This cerlificate la Issued the unim of tothe I System of Unila {511, It prowides treceatsd ly of resasrsermid 1o iyl ralicoml or national
alandard or other recognized nationsl atandard laboratoriea.
The maasurement uncertalnty siatad ls Ihe expandod uncertainty which is oblained fram the stendard 2 7 bythe ga factor (k=2) ta provids & level of
confidance of approximetsly 85%. It s daterminad In accordance with ths Guids to of L ty in ik t (GUM)
Those results may be L) i The rosults relate only to the kems tsstod, calibrated or sampled. The report shail nat ba repmduced

euceptin full withoul approval of SPC Culibration Canter Co., Lid.

SPCC+M-C01-06: 01 Aug 2019

PC CALIBRATION CENTER CO,,LTD.

8ol Wachiratamsathit 67 Sukhumv 1011 Bangohak Prakanong Bangkok 10260
Tel ; +66(0) 21054333 Fax : +66(0) 21054424
webaie : hitp:/Avww.spc-iLoom

C01193058 Page:

Cartificate No.: 20f 3

Calibration Results:
Before Adjustment

Eccentric Error: Weight to be1/4 or 1/3 of Maximum capacity, taken from the center of the pan as a zero reference.

Nominal Test Value 50 @)
{%.:I g’ﬁ Raferance Points (g)
e e A B c D E
-0.0001 -0.0001 0.0000 0.0000

Repeatabliity: Determinalion of the standard deviation of waighing balance., Readability 0.0001 (g)
Nominal! test value (g) Standard Deviation
20 o 0.00004
200 0.00005
Departure of Indication from nominal value., Readabllity  0.0001 (g}
Nominal Value | Conventional Mass Displayed Valua Cormrection of Balance | Uncariainty
@ @ @ @ @) *
0001 | 0.00100 0.0010 _ 0.0000 | 000010 | 203
_0.01 0.01000 0.0100 0.0000 0.00010 203
0.1 0.10000 0.1000 0.0000 0.00010 | 2.03
1 100000 1.0000 00000 000010 | 203
5 5.00000 5.0000 0.0000 0.00010 2,03
10 | 9.99808 10.0000 0.0000 0.00011 2,02
8 | 4999997 50.0004 -0.0004 0.00012 2.01
100 | 9999995 100.0022 -0.0022 0.00017 2,00
150 149.99996 150.0030 -0.0030 0.00023 2.00
200 199.9998~ __200.0040 -0.0041 0.00029 2.00

SPCC-FM-C01-06: 01 Aug 2019




C CALIBRATION CENTER CO,,LTD.

ol Wachirethamsatthit 57 Sukhumv 101/ Bangchak Prakanong Bangiok 10260
Tel : +606{0] 2185-4333 Fax : +86(0) 2185-4424
webaita : hipc/www spo+Lcom

Certificate No.:

€01193059 Page: 30f 3

After Adjustment
Ecoentric Error: Waight to be1/4 or 1/3 of Maximum capacity, taken from the center of the pan as a zero reference.
1
Nominal Test Value 50 (g}
: &) Reference Points (g)
)
= A B c D E
I 0.0001 | 0.0000 | -0.0001 | 0.0000

Repeatability: Determination of the standard deviation of weighing balance., Readability 0.0001 (g)
Nominal test value (g) Standard Deviation
20 0.00005
200 0.00005
Departure of indication from nominal valus., Readability ~ 0.0001 (g}
Nominal Value | Conventional Mass Displayed Value Correction of Balance| Uncartainty «
(9) (9) (a) {g) _{9)
0.001 0.00100 0.0010 00000 | 000010 | 203
0.01 0.01000 0.0100 00000 |  0.00010 203
01 0.10000 0.1000 0.0000 0.00010 203
I mpa— 1.00000 1.0000 0.0000 0.00010 2.03
5 5.00000 5.0000 0.0000 0.00010 2.03
| 10 9.99998 10.0000 0.0000 0.00011 2.02
50 49.999087 50.0000 0.0000 0.00012 2.01
100 | 99.99999 100.0000 0.0000 0.00017 2.00
150 I | 149.99996 _149.9999 0.0001 000023 | 2.00
200 | 199.99087 199.9999 00000 000029 | 200 |

The End of Certificate

SPCC-FM-C01-08: 01 Aug 2019
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Equipment:
Model:
Serial No. (or ID.):

Manufacturer:

Condition:

Customer:

Environment Condition:

Calibration Place:

Calibration By:
Calibration Date:
The Method used:
Traceability:

Person in charge

23

(Mr. Nattapat Rungruearg)

C CALIBRATION CENTER CO.,LTD.

i Wachirainamsathit 57 Sukinamvit 101/1 Bangohak Prakanong Bangiok 10260
Tel : +66(0) 21864333 Fecx : +66(0) 21854424
webalte : hitp:/\www.spc-it.com

Certificate of Calibration @-\“_ff/ =
SPESTROPHOTOMETER  Certlficate No..  C05190376 :’:’:”’?‘?S
732C Issued Date: 27 August 2019 mw
241301043 (MEC-LAB11)  Job No.: KCAL1911198
KWF Page: 1cf 3
In Condition

MINE ENGINEERING CONSULTANT CO.,LTD.

2/1156 JSP City Rangsitklong 1, Rangsit-Nakhan Nayok Rd,
Soi. Rangsit-Nakhon Nayok 34/1, Prachathipat,
Thaayaburi, Pathum Thani 12130 Thailand.

Temoerature 245 °C * 00 °C
Hurnidity 502  %RH t 04  %RH

MINE ENGINEERING CONSULTANT CO.,LTD, {Laboratory)

2/115 JSP City Rangsitklong 1, Rangsit-Nakhan Nayok Rd,

Soi. Rangsit-Nakhon Nayok 34/1, Prachathipat,

Thanyaburi, Pathum Thani 12130 Thaitand.

Mr.Nattapat Rungrueang

22 August 2019

In hause method, SPCC-W|-24, base on ASTM E 275-08 and ASTM E 387-04

This certificate is traceabls to the CRM malntained by Nationaf Institute of Standards and

Tectnoloav (NIST) throuah Starna Scientific Limied.
Thae standard for Wavelength Certificate No. 72569 and 72568

The standard for Photornatic Certlficate No. 72571

— e L AR —— =

{Mr. Dumrong Boonsopon}

Authorized signatory

This cerlificals is tsaued the units of ing tothe | System of Urdta (SI). It providss traceability of measwemant ko Intsmational or national standard or
olhor recognized national atanderd ieboratories.
The measuremsnt uncert@inty steied is the axpanded uncertainty which la ableined frami the stsndard ltipfiod by the ge factor (k=2) to provide a leve! of

confidence of spproximataly 95%. It is determinadin accerdancs with the Guide to

Thusa results may be affected by di

P of L yin (GUM)

The resulte rmiata only to the kems testod, caliaraled or sampied. The report shalt not be raproduced axcept

In full without approval of SPC Calibration Center Co., Lid

SPCC-FM-C06-08: 01 Aug 2019




QR Cattration

C CALIBRATION CENTER CO.,LTD.

a:lwmmﬂn&l«uanm Bangohek Prakanong Bangiok 10200
Tel : +06(0) 21854333 Fax : +66(0) 21856-4424

webelte : hittp/aww.spo-it.com

Cartificate No. : C06180376 Page 2 of 3
Calibration Results:
Without Adjustment
Wavelength Accuracy (nm), The apectral bandwidth of Std at 4 nm and UUC at 4 nm
Standard Wavelangth Unit Under Calibration Correction Uncartainty
361.26 359.7 1.68 0.13
418.48 417.2 1.28 0.13
536.90 535.6 1.30 0.13
513.70 512.2 1.50 0.13
528.72 527.3 1.42 0.13
Photometric Accuracy (Absorbance)
Wavelength Standard absorbance Unit Under Calibration Cormrection Uncertainty
0.0000 0.000 0.0000 0.0045
0.5903 0.586 0.0043 0.0045
420 nm
0.7630 0.759 0.0040 0.0045
1.0280 1.023 0.0050 0.0052
0.0000 0.000 0.0000 0.0045
0.5789 0.578 0.0019 0.0045
440 nm
0.7454 0.743 0.0024 0.0045
1.0056 1.003 0.0026 0.0052
0.0000 0.000 0.0000 0.0045
0.5302 0,531 -0.0008 0.0045
465 nm
0.6878 0.687 0.0008 0.0045
0.9549 0.956 -0.0011 0.0045
0.0000 0.000 0.0000 0.0045
0.5479 0.547 0.0009 0.0045
546.1 nm
0.6970 0.695 0.0020 0.0045
0.9998 0.998 0.0018 0.0045
0.0000 0.000 0.0000 0.0045
0.5863 0.585 0.0013 0.0045
590 nm
0.7249 0.722 0.0029 0.0045
1.0961 1.095 0.0011 0.0052

SPCC-FM-C06-08: 01 Aug 2019

| . PC CALIBRATION CENTER CO, LTD.

67 Suidwunmit 10141 Bangchak Prakanong Bangkok 10260

Tel : +86(0) 2186-4333 Fix: +66(0) 2186~4424

webeale : hip/Avww.spc-it.com

Calibration Results:

Ceortificate No. : C06190376

Page 3of 3

Without Adjustment
Photometric Accuracy (Absorbance)
Wavelength Standard absorbance Unlt Under Caltbration Corraction Uncertainty

0.0000 0.000 .0000 0.0045
0.5702 0.569 0.0012 0.0045

635 nm
0.6921 0.689 0.0031 0.0045
1.0885 1.089 -(.0005 0.0052

The End of Certificate

SPCC-FM-C08-08: 01 Aug 2019
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1 Arsenic Digestion, Inductively Coupled Plasma Method
2 Barium Digestion, Inductively Coupled Plasma Method
3 Biochemical Oxygen Demand | 5-Day BOD Test, Azide Modification Method

4 Cadmium Digestion, Inductively Coupled Plasma Method
5 Chemical Oxygen Demand Closed Reflux, Titrimetric Method

6 Copper Digestion, Inductively Coupled Plasma Method
7 Free Chlorine lodometric Method

8 Hexavalent Chromium Filtration, Colorimetric Method

9 Lead Digestion, Inductively Coupled Plasma Method
10 | Manganese Digestion, Inductively Coupled Plasma Methed
11 Mercury Digestion, Inductively Coupled Plasma Method
12 | Nickel Digestion, Inductively Coupled Plasma Method
13 | Gil & Grease Liquid-Liquid, Partition-Gravimetric Method

14 | pH Electrometric Method

15 | Selenium Digestion, Inductively Coupled Plasma Method
16 | Sulfide lodometric Method

17 | Temperature Laboratory and Field Methods

18 | Total Dissolved Solids Dried at 180 °C

19 | Total Suspended Solids Dried at 103-105 °C

20 | Trivalent Chromium Digestion, Inductively Coupled Plasma Method;

Filtration, Colorimetric Method; Calculation

21 | Zinc Digestion, Inductively Coupled Plasma Method
18nA1581989

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