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Uszanlasans : lassnsivilaustivduuazuaudlalase Usemudasiavii 23287/15110

4% ° s Yy ° = Y ¢ o o da e ' a
#nalasens : AUAUTUEDY D LNBLILAEATE JIMIAGT W51 WATUATDENN  : 20 WeARINTBU 2562
vad . a e ¢« & ada a ¢ o w o o a
diiudiegne  c Ul Ll BudidieSe reudausw d1in unnagau : 20-26 WeFAINIEU 2562
P ar £y Y o o a
#07UATIIN  : UTUBUYUN NN 26 NgAINEU 2562
AUMUIRARYa9aIATI93A : UTM 47 P 541446 E, 956737 N. Ussian@eene : e1ne
fuvaundasiionsaaitasizi ; High Volume juvasgunsaiaeuliivy : TE-5025A
Suitns7a3uses (Certified Date) : January 28,2019 JununaIgMsEaUABY : January 28,2020
. - vde 4w . . HaAATI AnnAsg Y
AviiguA eI | AYmsIiuAlag WAATIEU s s
(mg/m°) (mg/m?)
TSP US.EPA 40 CFR 50, Appendix B 0.028 0.330

' - ' s e d = u
wnewmg: Y Annasgiu aulsznaauznisunsdaondauisi aluil 24 (w.e.2547) Goa dmumnesgiuammweindluusssnilasihly
' - o
TSP: fluazeaisay wde 24 il

(Mr. Kittiphid Plongkaew)
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(Miss Putsawan Chongkonrat)

Analyst Laboratory Manager
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U3ty UgasWaiundAanssuuaswidivgnts 390n Sutaen) AWANUAWDEN  : 18-19 WEATINIEU 2562
= 1A @ o s |
Ussmlasans : lasaniswilesusduduuazususialagd Usemiutnsiavi 23287/15110

a8 o 2 Y] ° a @ ar ¢ a o de o ' a
nnslasanig : sIuAUIUEDY UNBIIBNETY M Ingsugsonll WUNTUAIBENY  : 20 weAINEU 2562
ar ' a « o o ar f o w - | a
@'Lﬁumama : U3t Tan 1Budillesa eautauauv 37dn uAnngau : 20-26 WOFINBY 2562
P o w T | a
A011AT299R  : UTuuwY WnTURe ;26 WeAINEU 2562
mumisifnvasanlingaada : UTM 47 P 541230 E, 959398 N. Ussnniieng : 81md
{juvaandasiions293A31zM : High Volume juvasgunsaigauliisy : TE-5025A
Fuin379%us84 (Certified Date) : January 28,2019 IMUNBIYMSHBUWIBY : January 28,2020
o « do ‘o e . HANATIET ATy Y
svllqunmeimA | Juiminmsiiuaiedns Baased . s
(mg/m>) (mg/m°)
TSP US.EPA 40 CFR 50, Appendix B 0.016 0.330

. 1 v ' P - o o
waneme: ¥ Annasgiu ausEnirrnenIinTsaaadeuwend il 24 (w.A.2547) Gaa fvuanssguqunmeneluussenalaeily
3 =l y
TSP: fluazeaisin wdy 24 Halus
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=3,

&

e TSN, ... ...
(Miss Putsawan Chongkonrat) (Mr. Kittiphid Plongkaew)
Analyst Laboratory Manager
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d . Qr ] o v L

wogni : USWWM YinSaavinns aim TWAgNA : 620125
(U3t Ugaziaunicnssuuazwidygnis 310n Sutien)

Uszimlasins : lassnswilaausdudusasiausialase Usemulnsiaun 23287/15110

finslasims  : dwatihudes Sunodesase Smiagsugienl Fuiiudedne : 18-19 womdneu 2562
giiuiaedne  : uFE lnd Budiiete Asudauauyi S1in Fuitsuiaeena  : 20 wgAinieu 2562
f01ida529dn  : dndnnulsausians FuBtssamuna  : 26 waedniu 2562
AumiaRinvaeaa1iingivin : UTM 47 P 541939 E, 957489 N. Ussnalene : seduldes
JuvagUnsaingIvia : ACO 6226 {uvasgUnIalaauiisy : CA-12B/U2040047
seaudeoadnedelunisasudiisu : 110 dB/1,000 Hz Fuinsaafuses : 12 funau 2562

Aftguldanindasiaides (SLM Reading dB(A)) : 106.30 dB/1,000 Hz  avfllenasdautiiby : HC190626

18 A1szAULAbARAN (Equivalent Sound Pressure Level) (dB(A))
Leq 24 hrs. Lmax
09.00-10.00 u. 62.3 85.7
10.00-11.00 u. 60.0 81.8
11.00-12.00 u. 59.1 80.6
12.00-13.00 u. 64.7 88.1
13.00-14.00 W. 63.8 87.7
14.00-15.00 u. 62.0 87.2
15.00-16.00 u. 63.3 86.5
16.00-17.00 u. 65.1 86.4
17.00-18.00 u. 60.1 83.6
18.00-19.00 u. 57.2 74.1
19.00-20.00 u. 55.3 12.6
20.00-21.00 u. 54.9 714
21.00-22.00 u. 54.1 59.1
22.00-23.00 u. 54.5 66.3
23.00-00.00 u. 55.6 74.4
00.00-01.00 u. 56.3 80.0
01.00-02.00 u. 55.9 66.5
02.00-03.00 u. 57.6 75.4
03.00-04.00 u. 58.3 75.2
04.00-05.00 u. 60.0 82.0
05.00-06.00 u. 59.1 79.2
06.00-07.00 u. 64.7 82.4
07.00-08.00 w. 63.4 86.5
08.00-09.00 u. 60.0 79.4
SAULHBURRAY 24 Y. 60.8 -
IEAULEIEEGA - 88.1
AT 115.0
wemg: © innsgiunslsenAnuensIunsa 3 m (W.A. 2500) (394 fhwuﬂmnsgwuszﬁutﬁaﬂauﬁ"ﬂﬂ

(Mr. Kittiphid Plongkaew)

Clnonni[wn

(Miss Chonnikan Nambubpha)

Analyst Laboratory Manager

TenuatulFusesamziuieeilmhunsI9ims ey 13
udnmeluiusemdeTenunauaissusdiu laolilasueygeetralumednwaidnesnamauim
MEC-FM-45 Rev.00 01-10-2561



/U%ﬁ'w Tasd BudiileSs moudaunusi 31

Mine Engineering Consultant Co., Ltd.

W@l 2/115 gps¥adn uasuien 34/1 duadszriiad sunedsyyd Jwdauvustll 12130
2/115 Soi Rangsit-Nakornnayok 34/1 T. Prachathipat A. Thanyaburi Pathumthani 12130
Tel(662) 0642253, (662) 0644754, 083-5459195 Fax.(662) 0642253

\ E-mail: mine-engineering@hotmail.co.th

A o a2 L -y o L o
‘annﬁ"] : UTHW Yindannis ne magnﬁh : 620125
(U3gm Jgaeimunimnssuuazwidiagnis 4100 Sutae)
P 1a g a2 « ") =
Uszanlasens : lassniswilaaustuduuazuaudlalass Useviudnsiawi 23287/15110

fimalasins  : suathudes Sunedivsase Smiagsugiod Fuiusnedns : 18-19 wordnieu 2562
diiudangne ;U lind Budiiese Asudauauyi $1dn FuilFuaeEna : 20 wardinieu 2562
dniingavdn : Uhumsuzum Fuilswarunn  : 26 wgeRneu 2562
AUMUINIRYa9AIRTIVIN : UTM 47 P 541446 E, 956737 N. Ussumalegne : seauldss
JuvaUnsainsIvin : ACO 6226 JuvesgUunsaigauiiou : CA-128/U2040047
seaudusdnedslunisaeuiivu : 110 dB/1,000 Hz Suinsaa¥uses : 12 fiunau 2562

drfislfaniaTasimdes (SLM Reading dB(A)) : 106.30 dB/1,000 Hz  iavlenansseuiiou : HC190626

ArszAuIEsaaL (Equivalent Sound Pressure Level) (dB(A))
I8
Leqg 24 hrs. Lmax
11.00-12.00 w. 58.5 80.7
12.00-13.00 W. 55.6 76.3
13.00-14.00 u. 55.2 80.2
14.00-15.00 u. 57.4 79.2
15.00-16.00 u. 56.8 73.6
16.00-17.00 u. 55.6 73.8
17.00-18.00 u. 57.3 83.0
18.00-19.00 u. 58.0 75.6
19.00-20.00 u. 56.9 75.2
20.00-21.00 u. 56.1 73.8
21.00-22.00 u. 61.3 69.9
22.00-23.00 u. 59.3 67.0
23.00-00.00 u. 60.6 70.3
00.00-01.00 w. 56.3 67.6
01.00-02.00 u. 62.8 71.9
02.00-03.00 u. 51.2 64.2
03.00-04.00 u. 58.6 67.4
04.00-05.00 u. 60.1 69.1
05.00-06.00 u. 58.9 83.0
06.00-07.00 u. 56.8 84.5
07.00-08.00 u. 54.5 75.5
08.00-09.00 u. 52.3 73.4
09.00-10.00 . 539 72.5
10.00-11.00 u. 54.2 74.0
FsAudbaan 24 Yu. 57.9 -
STAUEESER - 84.5
Anasg’ 70.0 115.0

15 (.4, 2540) Fo9 AMvussnasguszaudsslaeily

(Mr. Kittiphid Plongkaew)

vuowg: D 1T iumnn sEnfALeN TN 158 INGR

(Miss Chonnikan Nambubpha)

Analyst Laboratory Manager
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Uszanlasans : lasnsinilesBuduuasueunlalasd dsemulnsiauil 23287/15110

fRlasints  : duathudes Sunedusase Smiagsugiond Fuidusedne : 18-19 womineu 2562
giiiudaegng  : U3 lnd BudifleSe reudausui drin FuitFuetne : 20 waadmou 2562
a011R52390  : Uuunay Fuitswaruma  : 26 woAineu 2562
AMundsNNRYaLaaniingada : UTM 47 P 541230 E, 959398 N. Ustnaiegng : seaudes
juveUNIainsIvin : ACO 6226 {uvasgunsalsauLiisy : CA-128/U2040047
seaudsegnedelunsaauiiiou : 110 dB/1,000 Hz Fuiasaatuses : 12 funmu 2562

AnftguldanieIasimdes (SLM Reading dB(A)) : 106.30 dB/1,000 Hz  avTllensasepULTBY : HC190626

ArszAudBal (Equivalent Sound Pressure Level) (dB(A))
81
Leqg 24 hrs. Lmax
10.00-11.00 u. 55.4 81.7
11.00-12.00 . 54.7 80.2
12.00-13.00 u. 574 87.9
13.00-14.00 u. 58.1 80.7
14.00-15.00 u. 58.3 85.8
15.00-16.00 . 58.6 86.9
16.00-17.00 u. 57.8 80.9
17.00-18.00 u. 58.6 83.8
18.00-19.00 u. 58.0 86.1
19.00-20.00 u. 59.3 84.2
20.00-21.00 w. 57.7 83.2
21.00-22.00 u. 58.6 78.7
22.00-23.00 u. 57.4 81.2
23.00-00.00 u. 56.2 79.1
00.00-01.00 u. 55.8 778
01.00-02.00 . 54.8 76.4
02.00-03.00 u. 55.1 73.3
03.00-04.00 u. 524 77.2
04.00-05.00 u. 55.3 82.7
05.00-06.00 u. 56.2 82.6
06.00-07.00 u. 55.5 82.8
07.00-08.00 u. 58.7 80.4
08.00-09.00 . 59.3 84.7
09.00-10.00 u. 56.5 83.9
seAudBIRaY 24 Y. 57.2 -
SEAUEBNEER - 87.9
Anasg’ 70.0 115.0

15 (WA, 2500) 309 fvuanasguszdudnlaoialy

(Mr. Kittiphid Plongkaew)
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(Miss Chonnikan Nambubpha)

Analyst Laboratory Manager
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ANALYSIS REPORT

A o Qs L] o= [J a o

YagnAn : USWW YinBeuannns 9719 SAgnA" : 620125
(U3 Ugasiaumismnssudaswidiednis 41 Sutae)

Uszinlasinis : lasanswilesustuduuasuaunlalasd Useyulnsavi 23287/15110

fnslasams  :shuathudes Sunedoeasy Sariagsegionil Fuildudaatng : 19 woedmeu 2562
ffiuiaedns  : uS il 1BudiieSe reudauaudi $1dn FuitFusedna  : 20 woeRnou 2562
dorfinsaedn  :dilumanies Fuiinagau : 20-26 WOFRATEU 2562
AU INIRYa9RaIAII99R : UTM 47 P 541996 E, 957779 N. Fuitswauwa  : 26 worRnou 2562
anwauzddegne : 1a hiflnznou Ussamiaegne  : thiniu
IWATIRGDY i Finedauuarisdnesa’ HANTIAININ | Asesg?
pH s Electrometric Method (4500-H" B) 7.24 5.0-9.0
Total Solids me/L Dried at 103-105 °C (2540 B) 2,560 -
Total Hardness mg/L as CaCOs | EDTA Titrimetric Method (2340 C) 1,753 -
Turbidity NTU Nephelometric Method (2130 B) <1 =
Total Iron me/L Digestion, Inductively Coupled Plasma 0.05 i
Method (3030 F, 3120 B)

wiewme: ¥ Standard Methods for the Examination of Water and Wastewater. 23 ed. APHA, AWWA, WEF, 2017.
¥ (¥ s . od G e
- # wwsguauamiluuwvatihifumalsenaraznssun1sausdeuwiind alui 8 (we. 2537) esnaumnulunszsedygRduaty
waziNBIAUAMAILINGBUUWITIA N.A.2535 (583 AmuanInsgIuAun M luuranIfAY Afiuilusisisaygune @ 111

POUT 16 1 AsTuTl 24 NUAUS 2537 (Ussuandl 3)

Lforanee

(Miss Paranee Lumboot)

Analyst
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ANALYSIS REPORT

d a o @ A ° LY A
vognA : U3t YinBaiavnns i agnAT : 620125
(U3 tgasiaundmnssuwaswidivdns $10m 5utaem)
a A @ « W |
Uszamlasams : lassimsivilawsgudunazuaunlalass Ussnudnsiasi 23287/15110

48 o v v o a v @ ¢« o o odd e . a
‘VI’NIﬂiQﬂ"IS : ANUAVIUADN D NNBDLIBIETS '\NVI"M'QT]‘U{]iﬁ']U AWWNAUADENN : 19 wgAINIBU 2562
wad ' a v ¢ & ada @ ¢ o w o do o v a
QlﬂUﬂ']BU'N T UTHN 11]11 LDUAUY I ABUYALAUN 9119 AWWNTUAMWENY 20 WeAINYU 2562
IS ] o ) g A’ L4 L4 o =
SHOIURTIVIA F UBUIRUUIUNIEUT U wﬁmﬁau 1 20-26 NgAINILUY 2562
o T aw or o o a
Aunisnfinvasdaniingada : UTM 47 P 540743 E, 958148 N. WNTBINURE 1 26 NEAINTIBU 2562
AnvrAaete : la Lifinznou Usstaniaagne  : Uledu
AnasgY
FWN1TVINEDU mie FonasauLazisaBa - ¢ | nausidmun | inousieylax
e |
Nvanzau gegn

pH . Electrometric Method (4500-H* B) 4.48 7.0-8.5 6.5-9.2
Total Solids me/L Dried at 103-105 °C (2540 B) 1,050 - -
Total Hardness meg/L as CaCO; | EDTA Titrimetric Method (2340 C) 660 Ty 300 500
Turbidity NTU Nephelometric Method (2130 B) <1 5 20

Digestion, Inductively Coupled Plasma fa
Total Iron me/L 0.07 Lidivu 0.5 1.0

Method (3030 F, 3120 B)

g ¥ Standard Methods for the Examination of Water and Wastewater. 23 ed. APHA, AWWA, WEF, 2017.
:2 mnspuqmnmug'fluumiufﬂﬁaﬁumuﬂizmnﬁmnssumsﬁamnﬁauu.viunﬁ avufl 8 (w.a. 2537) senmummilunssseUydRduady
uwazinwInmuAIMAIWINABLYIYIR N.A.2535 1389 ﬁ'munmn5§wqmnw1f'1'luweiaﬁ")ﬁvﬁu Afunlusrviosmune 1au 111
mouTl 16 1 aviudl 24 quanius 2537 (Wsendl 3)

(Miss Paranee Lumboot) (Mr. Kittiphid Plongkaew)

Analyst

Laboratory Manager
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RECALIBRATION

—m

TISCH
‘ January 28, 2020

Calibration Certification Information

Csl. Date:  January 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. Inkt Vol. Final AVol. ATime AP AH
Run {m3) {m3) {m3) {min) {mm Hg) {in H20)
1 1 2 1 1.4080 3.2 2.00
2 3 4 1 1.0050 6.3 4.00
3 B 5| 1 0.8980 7.9 5.00
4 7 8 1 0.8540 8.7 5.50
5 9 10 1 0.7110 12.6 8.00
Data Tabulati
Pa_\ Tstd )
Vstd Qstd M( Peid )( Ta a | AH& Ta/Pa}
{m3) (x-axis} {y-axis) Va (x-axis) (y-axis)
0.9934 0.7055 1.4125 0.9957]  0.7072 0.8866
0.9892 0.9843 1.9976 0.9915]  0.9866 1.2538
0.9871 1.0992 22334 0.98%4[ 1,1018 14018
0.9860 1,1546 2.3424 0.9883] 1.1573 1.4703
0.9808 1.3794, 2.8251 0.9831] 1.3827 1.7732
m= 2.09095 m= 1.30932
QSTD b= -0.06380 QA b= -0.040074
r= 0.99955 r= 0.99995
Calculations
Vstd=|aVol({Pa-AP)/Pstd]Tstd/ Ta) | Va=|aVol({Pa-4P)/Pa)
Qstd=|Vstd/ATima [ Qa=|Va/ATime
For subseq flow rate calculatlons:
A
- Pa_\ Tsrd - ol \
Qstd= mn(( Ll i J -b) Qa= 1/m ({ AH( Ta/Pa ]) b )

Standard Conditions
Tstd:]  298.15 og
Pstd:| 760 mm Hg

Key
AH; calibrator manometer reading (in H20)
AP: rootsmeter manometer reading (mm Hg)
Ta: actual absolute temperature ['K)
Pa: actual barometric pressure [mm Hgl
b: intercept
m: slope

RECALIBRATION

US EPA recommends annual recalibration per 1998
40 Code of Federal Regulations Part 50 to 51,
Appendix B to Part 50, Reference Method for the
Determination of Suspended Particulate Matter in
the Atmosphere, 9.2.17, page 30

Tisch Environmental, Inc.
145 south Miam| Avenue
Viltage of Cleves, OH 45002

TOLL FREE, {877)263 7610
FAX: (513)467-9009

Sol Wachirsthamessathit 67 Sukhumvit 101/ Bangchak Prakanong Banglok 10260
Tel: +86(0) 21656-4333 Fax : +66(0) 2185-4424
wabslte : hitp:/iwaww.spe-it.com

@L CALIBRATION CENTER CO..LTD.

AL

Certificate of Calibration .

Equipment: Balance Certificate No.:  C01193060 % T \;.‘-“
Model: AB204-S lssued Date: 28 August 2019 SIS ens
Serial No. {or ID.): 1123163290 (MEC-LAB02) Job No.: KCAL1911191
Manufacturer: Mettier Toledo Pags: 10of 3
Condition: In condition
Customer: MINE ENGINEERING CONSULTANT CO..LTD.

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

Environment Condition: Temperature 25 °C t 07°C
Humidity 57 %RH ¥ 47 %RH
Calibration Place: MINE ENGINEERING CONSULTANT CO.,LTD. (Tu 4)

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

Calibration By: Mr. Piyapong Sornkaew

Calibration Date: 22 August 2019

The Method used: In house method, SPCC-WI-47, base on UKAS Lab 14

Traceability: This certificate is traceable to the S| Units maintained by National Institute of Metrology

(NIMT), Thailand through SPC Calibration Center Co., Ltd. Certificate No. C02182473,
C02182572

SFE%C&!B&.,UIL
L T
(Mr. Piyapong Somkaew) (Mr.Rungrod Jenkittrakulchai)
Person in charge Authorized signatory
This certiticale Is issued the units of ing to the Systam of Uniits (S(). it provides ilily of Wi i or natlonal
standard or other recognizad national standard laboralcriea
Tha ly stalad is the inty which is obtained from the slandasd . i by the faclor (k=2) lo provide a level of
ficl of. 95%. iLis i in with the Guide o Exprassion of Uncertainty in Measurament (GUM)

Thesa resulls may b atfectod by deviatians trom spacified conditians. The reulls relate only 1o the Htems tesled, calibrated or sampled, The report shall not be reproduced
axceptin full without approval of SPC Catibralion Cenier Co L




CALIBRATION CENTER CO.,LTD.

Sol Wachirathamsathit 57 Sukiumvit 101/1 Bangohak Prakanong Bangkok 10260
i Tel: +66(0) 2185-4333 Fax : +66(0) 21864424
webelte : hitp:/iwww.spc-t.oom

Certificate No.:  C01193060 Page: 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.

CALIBRATION CENTER CO.,LTD.

Sol Wachimthamsathit 57 Sukhummvit 101/ Bangchak Prakanong Bangkok 10260
Tel : +66(0) 21854339 Fax : +86(0) 2166-4424
M:mm

3of 3

Certificate No.: C01193060 Page:

Nominal Test Value 50 (@)
Refarence Points (g)
A B C D E
- -0.0001 0.0001 0.0000 0.0000
Repeatabillty: Determination of the standard deviation of weighing balance., Readability 0.0001 (g)
Nominal test value (g) Standard Deviation
20 0.00004
200 0.00004
Departure of indication from nominal value., Readability  0.0001 (g}
Nominal Value | Conventional Mase Displayed Value Corraction of Balance| Uncertalnty «
(9) (g) (@) (q) (@)
0.001 000100 | 0.0010 0.0000 0.00010 | 202
0.0 0.01000 0.0100 00000 | o.0010 | 2.02
0.1 0.10000 0.1000 0.0000 0.00010 2.02
1 1.00000 1.0000 0.0000 0.00010 2,02
5 | 500000 | s0000 |  0.0000 0.00010 2,02
10 9.99998 10.0000 0.0000 0.00010 2.02
50 49.99997 49.9992 0.0008 0.00012 2.01
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 2019

After Adjustment
Eccentric Error: Weight to be1/4 or 1/3 of Maximum capacity, taken from the center of the pan as a zera reference.
: - Nominal Test Value 50 @)
Reference Points (g}
A B Cc D E
0.0000 0.0000 | 0.0000 0.0000
Repeatability: Determination of the standard deviation af waighing balance., Readability 0.0001 (g)
Nominal test value (g} Standard Deviation
20 0.00004
200 0.00005
Departure of indication from nominal valug., Readability  0.0001 (g}
Nominal Value | Conventional Mass Displayed Value Correction of Balance | Uncertainty .
(@) (a) (a} (9) (9)
0.001 0.00100 0.0010 0.0000 0.00010 2.03
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 2.03
S 5.00000 5.0000 0.0000 0.00010 2.02
10 5.99998 10.0000 0.0000 0.00010 2.02
50 | 4999997 50.0000 0.0000 0.00012 2.01
100 | 99.99999 100.0000 0.0000 0.00017 2.00
150 149.99996 _150.0000 0.0000 0.00023 2.00
200 199.99987 200.0000 -0.0001 0.00029 2.00

The End of Certificate

SPCC-FM-CO1-08: 01 Aug 2019
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%Callbratlon

CALIBRATION CENTER CO.,LTD.

Iedmmmmwanmwm Bangchak Pralanong Bangkok 10260
Tel: +86{0) 21854333 Fax : +86(0) 2185-4424
webelle ; http:/www . spo-rt.com

Certificate of Calibration a%«

Equipment: pH METER Cettificate No.  COT190490 f,,f‘“:
) RN
Model: pH700 Issued Date: 26 August 2019 ul:vmls:'rgs
Serial No. (or ID.): 983068 Job No.: KCAL1911196
Manufacturer: EUTECH Page: 1 of 4
Electrode Serial No.: 029 Model: 93X218814 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, Prachathipat,
Thanyaburi, Pathum Thani 12130 Thailand.

Temperature 23 °C * 2 °C
Humidity 50 %RH + 15 %RH

Environment Condition:

Calibration Place: Environment Laboratory, SPC Calibration Center Co., Ltd.
1194 Soi Wachirathamsathit 57, Sukhumvit 101/1 Rd.,

Bangchak, Prakhanong, Bangkok 10260 Thailand

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

Mr. Piyapat Saidoung

26 August 2019

In house method, SPCC-WI-58, base on ASTM E 70-07

This certificate is traceable to the CRM maintained by DAKkS/DKD calibration iaboratory
through Radiometer Analytical Co., Ltd. Certificate No. 1289, 1285, 1288

and traceable to the S| Units maintained by National Institute of Metrology (NIMT),

Thailand through Industrial Foundation Electrical and Eleclronics institute Certificate No.

_.AL_@C?)

0530EL18

\JVM -

(Mr. Piyapat Saidoung)

(Mr. Dumrong Boonsopon)

Person in charge
This certificats is lasued Lhe units of to the

Authorized signatory
Bystem of Units (S(). i provides. of toi

or natlonal standard
ar other recognizcd netional standard laboralores.

The y stated is the uncertainty which s oblained from the standard uncertainty multiphed by the coverage factor (k=2} o provide a fevel of
of gr 5%, Itis In with ihe Cuide lo Expreasion of Uncenainty in Messurement (QUM).
These reaults may be affected by from specified The results relate only to the lems itisted, calibrated or sampled. The report shall not be reproducad

exeptin fl without approval of SPC Calbration Center Co., Lid

SPCC-FM-C07-06: 01 Aug 2019

’C CALIBRATION CENTER CO.,LTD.

wmtmwammmn Bangchak Prakanong Bangiok 10200
Tel : +66(0) 2185-4333 Fax ; +88(0) 2185-4424
vebak® : s /Awwan Spc-1t.com

Page 2 of 4

Certificate No. : C07190490

Calibration Results:

pH Scale
Input pH Meter Reading Uncertainty of
Coverage Factor (k)
Measurement (mV)
(mv) (mV) Error (mV) (pH)

L 414,12 o 414 -0.12 Q.02 0.58 2.00
35496 355 0.04 1.02 0.58 2.00
295.80 296 1 0.20 2.02 0£>8 o 2,00
236.64 237 0.36 3.01 0.58 2_02
177.48 177.5 0.02 L01 = 0.065 2.00_
118.32 118.3 -0.02 5.01 0.065 2.00
59.16 59.2 0.04 6.00 0.065 2.00

| 0.00 0.0 0.00 | 7.00 0.065 2.00
-59.16 -59.2 -0.04 8.00 ] 0.065 2.00

A1 18.32 . - .-.1 1?3_.4 -0.08 8.99 0.065 2.00
-177.48 -177.6 -0.12 9.99 0.065 2.00 |
-236.64 -237 -0.38 10.9¢ 0.58 2.00
-295.80 -296 -0.20 11.98 0.58 2.00
-354.96 -355 -0.04 12.98 0.58 _%_@
-414.12 -414 0.12 13.97 0.58 2,00

SPCC-FM-CQ7-06: 01 Aug 2019




CALIBRATION CENTER CO.,LTD.

Wachinathamsathit 57 Sukhurmvit 101/1 Bangrhek Pralanong Bangiok 10260
Tel: +66(0) 2185-4333 Fanc : +86(0) 21854424

webshs ; it /Avww.spe-t.com
Certificate No. : C07190490 Page 3 of 4
Electrode Test Results*
The two-point calibration using two standard buffer solutions; pH 4.004 and pH 7.001
The practical slope of the pH efectrode; 68.93 (mV/IpH), 99.62%
The zero point of the pH electrode; 6.83 (pH)
Sample Test Results
Standard Buffer Unit Under Uncertainty of
Difference (pH) Coverage Factor (k)
Solution (pH) Calibration (pH) Measurement {pH)
4.004 N 4.01 o 0.006 0.0076 2.0_0_
7.001 7.00 U -0.001 o 0.0077 e 2.00 L
10.011 9.95 -0.061 0.0080 2.00

* Calibration Marked " Not TIS| Accredited * in this Certificate have been included for completeness.

SPCC-FM-C07-06: 01 Aug 2019

C CALIBRATION CENTER CO.,LTD.

4 Sof Wachirathamsathit 57 Sukhusnvit 101/ Bangchak Prakanong Bangkok 10260
Tel: +66{0) 2186-4333 Fax: +66(0) 2185-4424
webglte : hitp:iwww.spct.com

Certificate No. : C07190480 Page 4 of 4

Electrode Test Results*

The two-point calibration using two standard buffer solutions; pH 7.001 and PH 10.011

The practical slope of the pH electrods; 57.51 (mV/pH), 97.22%
The zero point of the pH electrods; 6.82 (pH)
Sample Test Results
Standard Buffer Unit Under Uncertainty of
Difference (pH)} Coverage Factor (k)

Solution (pH) Calibration {pH) Measurement (pH)

4.004 3.95 ~ -0.054 ~ 0.0076 - 2.00 |
7.001 7.00 -0.001 0.0077 2.00
10.011 10.01 -0.001 0.0080 2.00

* Calibration Marked * Not TIS! Accredited " in this Certificate have been included for completeness.

The End of Certificate

GPCC-TM-C07-06: 01 Aug 2019




CALIBRATION CENTER CO.,LTD.

4 Sol Wachirathamsathit 57 Sukhumvit 101/1 Bangehak Pralanong Banghok 10260
Tel : +66(0) 2185-4333 Fenc : +66(0) 2186-4424
welbsite : hitp:/Awww.spe-t.oom
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Certificate of Calibration ;=

Equipment: Digital Thermometer Certificata No.: £15180293 ;':(’:.-:_-?ﬁ‘:g
Model: pH 700 Issued Date: 23 August 2019 WCIRTS 1625
Serial No.{or ID) 983068 Job No.: KCAL1911135
Manufacturer: EUTECH Page: 10f 2
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, Prachathipat,
Thanyaburi, Pathum Thani 12130 Thailand.
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 Wachirathamsathit 57, Sukhumvit 101/1 Rd.,
Bangchak, Prakhanong, Bangkok 10260 Thailand
Calibration By: Mr. Twewong Thaithiang
Calibration Date: 23 August 2019
The Method used: In house method, SPCC-WI-18, by comparison with standard thermometer
Traceability: This certificate is traceable to the S Units maintained by Quality Reborn Co.,Ltd.

(QR) Certificate No. QR19-1015

. s (Y -

—— e e
{Mr. Tweewong Thaithiang) (Mr. Udon Srichana)
Person in charge Authorized signatory
This certificate is issusd Ihe units of measwement according to the Intornational System of Units (SI). Itpravides ility of toi

ar national standand or other recognized national standart laboratortes.

The maasuremant uncartainty stated Is the oxpanded uncertainty which is obtalnad from (he siandard ¢ i by the ga factor (k=2)
{0 provide a level of ol approxi y 85% Itis ingd in wilh the Guide Lo Expression of Uncerainty In Measuremenl (GLM).

These resuils may be alfocted by deviations from spacified condilions. The rosults rolate only to tha tems testod, callbrated or sampied. Tha meport shall not
be reproduced exceptin full without approval of SPC Calibralion Canter Co., Lid

CALIBRATION CENTER CO,,LTD.

Wachirathamaathit 57 Sulkhumvit 1014 Bengchak Prakenong Bangkok 10260
Tel: +86(0) 21954333 Faoc: +06(0) 21864424

weballs ; htip:/www.spo-t.oom
Certificate No.: C15190293 Page: 20f2

Calibration Results:
Without Adjustment

Sensor Type: Themistor Channel: -
Diameter (mm): 3 Length (inm): 112 Immersion (mm}: 110

Desired Temp.(°C}) STD. Reading (*C) UUC. Reading ("C)  |Correction of UUC (°C}|  Uncertainty (+ °C)

25.0 25.006 25.1 -0.094 0.080

The End of Certificate




CALIBRATION CENTER CO.,LTD.

4 Sol Wachirathamsathit 57 Sukhumvit 101/1 Bangchak Prakenong Bangkok 10260
Tel : +68(0) 2165-4333 Fax : +66(0) 21864424
webalte : hitpiwww.spo-rLoom
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Certificate of Calibration ﬁg&

N 7
Equipment: Oven Certificate No.: C31191681 i
QLA PO

Model: UF 110 Issued Date: 27 August 2019 R s

Serial No.(or ID): B418.1125 (MEC-LABO5) Job No.: KCAL1911201

Manufacturer: Memmert Page: 10of §

Condition: In Condition Ventilation Valve: Closed

Shetves(pc.): 2
Customer: 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 Thailand.

Environment Condition: Temperature: 31 % 07 °C
Humidity: 56 = 28 %RH
Voltage: 226 37 VAC

MINE ENGINEERING CONSULTANT CO.,LTD. ('§u 4)
2/115 JSP City Rangsitklong 1, Rangsit-Nakhon Nayok Rd,
Soi. Rangsit-Nakhon Nayok 34/1, Prachathipat,
Thanyaburi, Pathum Thani 12130 Thailand.

Mr. Nattapat Rungrueang

22 August 2019

In hause method, SPCC-WI-16, base on TLAS-G20

Calibration Place:

Calibration By:
Calibration Date:
The Method used:
Traceability: This certificate is traceable to the S| Units maintained by Nationa! Institute of Metrology

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

(Y~

qﬁ‘ﬁ‘ SPC Caftration Center (o, L,
g% hatas TP Ty et
(Mr. Nattapat Rungrueang) (Mr. Udon Srichana)
Person in charge Authorized signatory
This certificale ia issued the units of ing to the Syelsm of Units (SI) It provides ity of o r national

stndard or ather racognized nalional standard laboralories.

The y stated is the uncertamty which is oblained from the standard uncertainty multipled by the caverage factor (k=2) to provide a
lavel of of 95%. kis in with the Guida o ion of L inty in {Gum).
These resulty may be a'fected by daviations fox The results relate only to the items lasted, calibrated or sampled. The report shall not be

reproducad axcept in full without approval of SPC Calloration Canter Co., Lid.

SPCC-FM-C31-03: 01 Aug 2019

CALIBRATION CENTER CO.,LTD.

8ol Wachirahamsathit 57 Sukhumvit 101/1 Bangchak Pralkancng Bangkok 10280
Tel : +86(0) 21854333 Fax : +66(0) 21064424

webslle : Mip:/iwww.spc-toom
Certificate No.:  C31191681 Page 20of5
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Standard Installation Locations
Volume (Calibration Zone)= 51 (Liters)
Inside chamber: W= 57 {cm}) D= 40 (cm) H= 48 {cm)
Standard Locations (#1, #2, #3, #4): w= 6 (cm) d= 5 (cm) h=5 (cm)
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 S 6 7 8 9

Definitions

Indicaling Temperature: The average reading of indicating device which forms the integral part of the enclosure,
Measured Temperalure: The average reading of standards al any positions or location.

Measured Uniformity. The maximum difference of measured temperatures between 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 pattern or homogeneity with the chamber 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 al any one probe.
Overall Variation: The difference of maximum and minimum measured temperatures throughout observation time.

SPCC-FM-G31-03: 01 Aug 2019




CALIBRATION CENTER CO.,,LTD.

Wachiathamsathit 57 Sukhumvit 101/1 Bangchak Prakanong Bangiok 10260
Tol ; +86(0) 21864333 Fax: +66(0) 21864424

webxke : hitpolwww spe-rt.com
Certificate No.:  £31191681 Page 30of5
Calibration Results:
Before adjustment
Setting: Indicating: B #20 #31 #4: W5 #6:  H7T:  #8: KO

104.0 104.0 10347 103.59 104.46 10364 10393 103.48 10249 10309 103.84
After adjustment

Measurement Temperature at Spread Lo:ations, Indicating of Unit Under Calibration: 85.0 “C

Measured Corraction of UUC. 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 85.28 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

Tempearature Distribution
Desired | Setting |Indicating Measured Temperature at Spread Locations (°C) Uncertainty
(°C) (°C) (°C) #1 #2 #3 #4 #5 H6 #7 48 H9 (+C)*
85.0 85.0 85.0 84.96 | 85.02 | 85.65 | 85.03 | 85.26 | 84.93 | 84.10 | 84.62 | 85.19 0.39
Chamber Characterization
Indicating Measured Uniformity Measured Stability Overall Variation
°C) (°c} (£°C) (°C)
85.0 1.18 0.08 1.69

Note: * Maximum uncertainly of the each position

SPCC-FM-C31-03: 01 Aug 2019
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CALIBRATION CENTER CO.,LTD.

8ol Wachirathamsathit 57 Sukhumwit 1014 Bangohak Prakanong Bangiok 10260
Tol : +86(0) 21854333 Fax : +66(0) 21854424
webshe : htipyAwww.spc-toom

Certificate No.:  C31191681 Page 40f5

After adjustment (Cont.)

MéasUrament Tamperature at Spread Locations, Indicating of Unit Under Calibration; 104.0 °C

Measured Correction of UUC, Uncertainty
Locations Temperature

(°c) (“C) °C)
#1 103.99 -0.01 0.71
#2 104.11 0.11 0.74
#3 105.00 1.00 0.77
#4 104.09 0.09 0.66
#5 104.50 0.50 0.75
#E 103.96 -0.04 0.66
#7 102.91 -1.09 0.67
#8 103.59 -0.41 0.66
#9 104.16 0.16 0.74

Tempaerature Distribution
Desired | Setting [Indicating Measured Temperature at Spread Locations {°C) Uncertainty
°C) (°C) (°C) #1 2 | #3 | w4 #5 | #6 | #7 | #8 | #9 (£°C)*
104.0 104.0 104.0 103.99 [104.11 |105.00 |104.09 {104.50 |103.96 | 102.91 | 103.59 | 104.16 Q.77
Chamber Characterization
Indicating Measured Uniformity Measured Stability Overall Variation
) (C) &°C) Q)
104.0 1.46 0.55 3.11

Note: = Maximum uncertainty of the each position

SPCC-FM-C31-03: 01 Aug 2019




CALIBRATION CENTER CO.,LTD.

Sof Wachirathamsathit 57 Sukhumvit 101/ Bangchak Prakanong Bangkok 10260
Tel : +66(0) 21854333 Fax ; +66(0) 21864424
websle : hittp/iwww.spc-it.oom

Certificate No.: C31191681 Page 50f5

After adjustment (Cont.)

Measurement Temparature at Spread Locations. Indicating of Unit Under Calibration: 180.0 °C

Measured Carrection of UUC, Uncertainty
Locations Temperature

(°C) (°C) (x"C)
#1 179.90 -0.10 0.75
#H2 180.23 0.23 0.77
#3 181.78 1.78 0.78
W4 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

Temparalure Distribution
Desired | Setting |Indicating Measured Temperalure at Spread Locations (°C) Uncertainty
°C) (°C) (°C) #1 | #2 | w3 | 44 | w5 | w6 | #7 | w8 | #9 (£ °C)
180.0 180.0 180.0 [179.90(180.23[181.78 | 179.68 [180.72 [179.56 [ 177.97 | 179.00 | 180.46 0.78
Chamber Characterization
Indicating Measured Uniformity Measured Stability Overall Variation
(°C) (°c) £°C) (°C)
180.0 2.66 0.34 4.43

Note: * Maximum uncertainty of the each position

The End of Certificate

SPCC-FM-C31-03: 01 Aug 2019
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- SPC CALIBRATION CENTER CO.,LTD.

1194 Sol Wachirsthamsathit 57 Sukhumvit 10141 Bangehak Prakanong Bangkok 10260
Tel: +86(0) 2185-4333 Fax : +68(0) 2185-4424
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Certificate of Calibration

Equipment: Waler Bath Certificate No.:  C13190243
Model: WNB 22 lssued Date: 23 August201g LTS TS YIS
Seral No. (or iD.): L512.1477 ( MEC-LAB0O9)  Job No.: KCAL1911192 e
Manufacturer: Memmert Page: 10of 3
Condition: In Condition
Forced Circulation: ~ None

Customer: 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 Thailand.

Environment Condition: Temperature: 31 + 07 °C
Humidity: 59 t 22 %RH
Voltage: 229 + 08 VAC

MINE ENGINEERING CONSULTANT CO.,LTD. ( du 4 )
2/115 JSP City Rangsitklong 1, Rangsit-Nakhon Nayok Rd,
Sol. Rangsit-Nakhon Nayok 34/1, Prachathipat,
Thanyaburi, Pathum Thani 12130 Thailand.

Mr. Ampol Srisumphan

22 August 2019

In house method, SPCC-WI-17, base on ASTM E715-80

Calibration Place:

Calibration By:
Calibration Date:
The Method used:

Traceability: This cerlificate is traceable to the S Units maintained by National Institute of Metrology

(NIMT), Thalland through SPC Calibration Center Co., Ltd. Certificate No. C10190016

| (Q}-ZJ,_,

e eawe s R ——

S ol HFgs-dud

(Mr. Ampol Srisumphan) (Mr.

Person in charge Authorized signatory

Thia certicate Is issuad the units of tothe Systemn of Unlls (S1). il provides iraceabillty of measurement to intemational or
nalional standard or other recognized national standard faboralories.

The stated is the which is obiained from the standerd bythe fector (k=2) io provide &
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Standard Installation Locations
Midway between the diffuser plate and the water surface
inside bath W= 38 (cm) D= 2 {cm) H= 24 (cm} Volume = 28 (Liters)
Standard Locations #1: w= 5 (cm) d= 5 (cm)
Slandard Locations #2: w= 5 (cm) d= 5 {cm)
Standard Locations #3; w= 5 (cm) d= 5§ (cm)
Standard Locations #4: w= 5 {cm) d= 5 (em)
Standard Locatlons #5: Center of any probes, (#1 - #4)
Position of Std #1 #2 #3 #4 #5
Channel of Logger 1 2 3 4 5

Definitions

Indjcating Temperature: The average reading of indicating device which forms the integral part of the bath.
Msasured Tempersture: The average reading of standards at any positions or location.

Measured Uniformity: The maximum difference of measured temperatures between 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 pattern or homogeneity with the bath at steady-state. The reference

probe is preferably localed in the geometric center of the bath.

Measured Stability: The one-half of greatest meximum difference of measured temperatures at any one probe.

Overall Variation: The difference of maximum and minimum measured temperatures throughout observation time.

SPCC-FM-C13-06: 01 Aug 2019
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Calibration Results:
Without adjustment

Measurement Temperature at Spread Locations, Indicating of Unit Under Callbration: 85.0 °C

Locations Measured Temperature (°C)| Correction of UUC. (°C) Uncertainty (+ °C})

#1 84.76 -0.24 0.39

#2 85.24 0.24 0.44

#3 85.01 0.01 0.34

#4 84.93 -0.07 0.41

#5 85.10 0.10 0.38

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

("C) (*C) (°C) #1 #H2 #3 #4 #5 (£°C)*
85.0 85.0 85.0 84.76 85.24 85,01 84.93 85.10 044

Bath Characterizetion
Indicating Measured Uniformity Measured Stability Overall Variation
(°C) (°C) (£°C) (°C)
85.0 0.43 0.17 0.78

Note: * Maximum uncertainty of the each position

The End of Certificate
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Certificate of Calibration

Balance Certificate No.:  C01193059

AZ214 Issued Date: 28 August 2019 e o s
28092281 (MEC-LABO1) Job No.: KCAL1911180

Sartorius Page: 10of 3

In condition

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 Thailand.

25 °C * 07°C

57 %RH ¥ 4.7 %RH

Temperature

Humidity

MINE ENGINEERING CONSULTANT CO.,LTD. (1 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), Thailand through SPC Calibration Center Co., Ltd. Certificate No. C02182473,
C02182572

QU\A&YVD?L

(Mr. Piyapong Sornkaew)

Person in charge

This certificato is issued the units of

SPC Catbyation Center Ca. L1,
T ——
(Mr.Rungrod Jenkittrakulchai)
Authorized signatory
tothe i System of Units (SI). t providers ility of ar national

slanderd or other recognized nalional s\andard lsboratorien,

The stated is the y which Is oblained from the atandard uricsrtainty mulfiplied by the coverage factor (k=2) lo provide a level of
idence of 95%. lis in wilh the Guide to Expression of Uncertalnty in Measurement (GUM)
These results may be affected by from spacified The rosults rolate only to he itams testad, calibrated or samplad. Tha report shall not ba reproduced

excaptin full without approval of SPC Calibralion Canler Co., Utd.
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Calibration Results:
Before Adjustment

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

e = Nominal Test Value 50 {g)
.?.if' fi_\.- Reference Points (g)
= B3 A B c D E
1 || g -0.0001 | 00001 | 0.0000 | 0.0000
Repeatability: Determination of the standard deviation of weighing balance., Readability 0.0001 (g)
Nominal test value (g) Standard Deviation
o 20 0.00004
200 0.00005
Departure of indication from nominal value., Readabllity  0.0001  (g)
Nominal Value | Conventional Mass Displayed Value Correction of Balance | Uncertainty ;
() (9) (a) (a) (9)
0.001 0.00100 0.0010 __0.0000 0.00010 | 203
_ 001 0.01000 0.0100 0.0000 0.00010 2.03
0.1 0.10000 0.1000 0.0000 0.00010 203
1 1.00000 1.0000 0.0000 ~0.0001Q 203 |
5 5.00000 5.0000 0.0000 0.00010 203 |
10 9.99998 10.0000 0.0000 0.00011 202
50 49.99997 50.0004 -0.0004 0.00012 2.01
100 99.99999 100.0022 -0.0022 0.00017 2.00
150 149.99996 150.0030 -0.0030 0.00023 2.00
200 ~199.99987 200.0040 -0.0041 0.00029 2.00

SPCC-FM-C01-06: 01 Aug 2019
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After Adjustment
Eccentric Error: Weight to be1/4 or 1/3 of Maximum capacity, taken from the center of the pan as a zero reference.
i B f
Nominal Test Value 50 (g)
= Reference Points (g)
@fe)
= A B [+ D E
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 value., Readability ~ 0.0001 (g)
Nominal Value | Conventional Mass Displayed Value Correction of Balance | Uncertainty «
(@ (g) (@) @ (a)
0.001 0.00100 0.0010 0.0000 0.00010 | 2.03
0.01 0.01000 0.0100 0.0000 0.00010 |  2.03
0.1 0.10000 0.1000 0.0000 0.00010 203 |
1 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 49.99997 50.0000 0.0000 0.00012 2.01
100 _99.99999 100.0000 0.0000 0.00017 2.00
150 149.99996 149.9999 0.0001 0.00023 2.00
200 199.99987 199.9999 0.0000 0.00028 | 2.00

The End of Certificate
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Certificate of Calibration 5=
Equipment; SPECTROPHOTOMETER  CentficateNo:  COB190378 %7
Pttt
Model: T3zC Issued Date: 27 August 2019 wscnstns oS
Serial No. (or ID.): 2C41301043 (MEC-LAB11) Job No.: KCAL1911198
Manufacturer: KWF Page: 1of 3
Condition: In Condition
Customer: MINE ENGINEERING CONSULTANT CO.,LTD.

Environment Condition:

Calibration Place:

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

g

2/116 JSP City Rangsitklong 1, Rangsit-Nakhon Nayok Rd,
Soi. Rangsit-Nakhon Nayok 34/1, Prachathipat,
Thanyaburi, Pathum Thani 12130 Thailand.

°C * 00 °C
%RH + 04  %RH

Temperature 24.5
Humidity 50.2

MINE ENGINEERING CONSULTANT CO.,LTD. (Laboratory)

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

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

Thanyaburi, Pathum Thani 12130 Thailand.

Mr.Nattapat Rungrueang

22 August 2019

In house method, SPCC-Wi-24, base on ASTM E 275-08 and ASTM E 387-04

This certificate is traceable to the CRM maintained by National Institute of Standards and

Technoloav (NIST) throuah Starna Scientific Limited.
The standard for Wavelength Certificate No. 72569 and 72568

The standard for Photomatic Certificate No. 72571

@)
7

—

(Mr. Nattapat Rungrueang)
Person in charge

This cerlficale is issued the units of

(Mr. Dumrong Boonsopon)

Authorized signatory

or national standard or

to the i System of Units (S1). Il providss ity of to i

other recognized national atandard laboratories.

The inty stetad is the

which is ablained from the etandard uncerialnty mullipliod by the coverago factor (k=2) to provide a level of

confidance of approdmately 85%. Itis determined in accordance with the Guida to Expression of L yin (GUM)

These rasuits may be affectod by

from iflod The results rolate only to the tems testod, calibraled or sampled. The report shad not be reproduced axcepnt

In full without approval of SPC Calibration Center Co, Ltd
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Calibration Results:
Without Adjustment
Wavelength Accuracy (nm), The spectral bandwidth of Std at 4 nm and UUC at 4 nm
Standard Wavelength Unit Under Calibration Correction Uncertainty
361.26 359.7 1.56 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 Correction 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
0.5799 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
0.99398 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
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Calibration Results:
Without Adjustment
Photometric Accuracy (Absorbance)
Wavelength Standard absorbance Unit Under Calibration Correction Uncertainty
0.0000 0.000 0.0000 0.0045
0.5702 0.569 0.0012 0.0045
635 nm
0.6921 0.689 0.0031 0.0045
1.0885 1.089 -0,0005 0.0052

The End of Certificate
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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 Method
11 | Mercury | Digestion, Inductively Coupled Plasma Method
12 | Nickel Digestion, Inductively Coupled Plasma Method
I 13 | Oil & 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
1aniisnaBy

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