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lawil 2/115 wou3sdn-uasunen 34/1 duauszestng sunesyyd Jaiaunusiil 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

g
Hognén : U39 1ilwBudu $1i iagnAn : 620118
Uszianlasenis : lassmsiiiesusduduuazueulalags Fuiitufetne : 28 fueneu 2562
Usenuling 23294/15120 Suitfudedne 30 fugiou 2562
findlasens  : dhwaniiug Sunadesass Smiagsegsod Fuivedou 30 fuenou-4 sanAu 2562
fiivieene U3 land BudilieSa reudunuy $1in Fuitrsauma 4 ganAw 2562
danflaTadn  : gwgideu Uszianddetne ;WA
Aumisiinavasaniingaain : UTM 47 P 540804 E, 948734 N. fnvusRIet : wdsala nznaudvdes
TWNIMAHBY wiaw Fomassunaisanege? WONIAITININ | ANRTEID
pH - Electrometric Method (4500-H* B) 4.80 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) 92 -
Total Hardness mg/L as CaCO5 | EDTA Titrimetric Method (2340 C) 77 -
Turbidity NTU Nephelometric Method (2130 B) 1.67 -
Sulfate me/L Turbidimetric Method (4500- SO E) 328 -

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

v
0 A a

: 2 nmsguaun i luuanfAursEnARLENTINNMTRLIRAILWANYIA atufl 8 (NA. 2537) eenmumulunsesulygRdudy
uwaz INYIRMAMAWIATEULYIITIA 1.A.2535 ([Fas AvumnasgiuAun miluuvanidiafu Auiluseiseniune w@u 111
< o - v o« -
ABUY 16 3 Aviuf 24 nuAus 2537 (Ussianih 3)

(Miss Onanong Ruangsan) (Mr. Kittiphid Plongkaew)

Analyst Laboratory Manager

Tenuatuifusanameduiegiilainasreirseivini 23
wiAadeluusemienenuraudfissuid Tnslildtueygnedraduaedneaidnesainmaism
MEC-FM-45 Rev.00 01-10-2561
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Mine Engineering Consultant Co., Ltd.

lavil 2/115 weufdn-uasuten 34/1 suausesndtad sunesyyi Jwdaunusnil 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

o

ANALYSIS REPORT

Hogné : U39 NivEUdu $1in TMagnA : 620118
Ussanlasenis : Tasnsudiosiuduuasueulelase SuiRudedne : 28 fugieu 2562
Uszyulinsit 23294/15120 Fuilfusnedne  : 30 fueou 2562
dnalasanis  : duandWus Sunedssasy Smingseg i Fuitvedou 30 Auenou-4 sanAw 2562
gifiudnadne ;U39 lind Budiliete eudauau $1dn Fuilseauwa  : 4 nanAu 2562
dganilasaadn  : Ushauthusassdwan Ussuandaedie : thlddu
AUNUINNAYEnLATIIIN : UTM 47 P 542452 E, 946782 N. Snuaisiaeths : la fincnoufiinne
AmnIg?
FIWMINAEIY Wiy Bnadouuazisende” nuams( nsidun | nasiayloy
esed |
Mmazan gegn
pH Electrometric Method (4500-H* B) 4.20 7.08.5 6.5-9.2
Total Suspended Solids mg/L Dried at 103-105 °C (2540 D) 8.6 - -
Total Dissolved Solids mg/L Dried at 180 °C (2540 C) 68 Lifiu 600 1,200
Total Hardness me/L as CaCO; | EDTA Titrimetric Method (2340 C) 23 Laiviu 300 500
Turbidity NTU Nephelometric Method (2130 B) <1 5 20
Sulfate me/L Turbidimetric Method (4500- SO4? E) 14 Ly 200 250

WIUR: 1 Standard Methods for the Examination of Water and Wastewater. 23™ ed. APHA, AWWA, WEF, 2017.

g ) - y v - o © = » w
: 2 nmIguRsa M TEMANIETIMINeINTSIITIALArAIRden 15ae hwuandninamiwazanasmslumsdrimsdmiulesiu

v v - N v - o a ' -
ﬁ"'ua’lﬁ'ﬁma‘”uazﬂ"ﬁﬂa\iﬂululia\jaﬂujﬂaaulﬁUWE N.A. 2551 nwuvﬂus’lﬁﬂQQ']”lUnv'] Loy 125 paunlay 85 3

asiuil 21 naquaIAL 2552

(Miss Onanong Ruangsan)

Analyst

(Mr. Kittiphid Plongkaew)
Laboratory Manager
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TISCH

Envirenmental

7

RECALIBRATION
DUE DATE:

January 28, 2020

(AH: callbrator i rzaazn,g I[n H20)

[AP: rootsmeter manometer reading (mm Hg)
Ta: actual absolute temperature [ K)

[Pa: actual barometric pressure (mm Hg)

b: intercept

m: slape

Calibration Certification Information
Cal. Date: January 28, 2019 Rootsmeter S/N: 438320 Ta: 293 °K
Operator:  lJim Tisch Pa: 745.5 mm Hg
Calibration Model #:  TE-5025A Calibrator 5/N: 2262
Vol. init Vol. Final AvVol. 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 5 6 1 0.8980 7.9 5.00
[ 7 8 1 0.8540 8.7 5.50
5 9 10 1 0.7110 126 8.00)
Data Tabulation
Pa Tstd
Vstd Qstd AH e )( Ta |y aH( o/ Pa)
(m3) {x-axis} {y-ads) Va {a-awis) {y-auis)
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 2.2334 0.9894] 1.1018 1.4018
0.9860 1.1546 2.3424 0.9883| 1.1573 1.4703
0.9808 13794 2.8251 0.9831]  1.3827 1.7732
m= 2.09095 m= 1.30932
QSTD b= -0.06380 QA b= -0.04004
r= 0.99995 1= 0.99995
Calculations
Vstd=|AVol((Pa-aP)/Pstd)(Tstd/Ta) | Va=|AVol({Pa-AP}/Pa)
Qstd=|Vstd/4Time | Qa=|Va/ATime
For sub flow rate
b Pa_\f Tud = { .
Qstd= 1/m<< a.H( et T ))-b) Qa= 1/m ((.IjﬂH{TaJPa:]) b>
Standard Conditions
Tstd:]  298.15 °g RECALIBRATION
Pstd:} 760 mm Hg
Key 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, 2.2.17, page 30

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

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

CALIBRATION CENTER CO, LTD.

 Saf Wachirathamsathit 57 Sukhumvit 101/1 Bangchak Prakanong Bangioi 10260
Tel: +86(0) 2165-4338 Fax : +66(0) 21854424

webale : hitpu/Mwww.spc-Loom
Certificate of Calibration %
Equipment: Balance Certificate No.:  C01193080 3
’ e
Model: AB204-S Issued Date: 28 August 2019 i o
Serial No. (or ID.): 1123163290 (MEC-LAB02) Job No.: KCAL1911191
Manufacturer: Mettler Toledo Page: 10f 3
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.

25 °C * 07°C

Environment Condition: Temperature

Humidity 57 %RH T 47 %RH

MINE ENGINEERING CONSULTANT CO.,LTD. ($ 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

Calibration Place:

Calibration By:
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
(NIMT), Thailand through SPC Calibration Center Co., Ltd. Certificate No. 02182473,
C02182572

-‘L

SPC Calbretion Ceter C, Lk

{Mr. Piyapong Somkaew)

Q\Aﬁo{voﬁk

(Mr.Rungrod Jenkiltrakulchai)

Person in charge Authorized signatory
This cerificate ks issued the units of ing to the System of Units (SI), i provides lily of foi or national
atandard or other recagnized national slandard taboratorias.
The L slaled Is the uncertainty which is obtained from the standard il ' byihe ge factor (k=2} lo provide a level of

wiln the Guids to ion of | inty in (GUM).

These results may be aflected by deviations from spacifiod condltions. The rasults relata only o the kams tested. calibrated or sampled. The report shail not be repraduced

confidence of 5% llis inad in

axcaptin full without approval of SPC Calibrelion Cenler Co., Ltd

SPCC-FM-C01-06: 01 Aug 2019




C CALIBRATION CENTER CO.,LTD.

§ Sol Wachirathamsaithit 57 Suihumvit 101/1 Bangohek Pralanong Bangok 10260
Tel: +86(0) 21054333 Faxx : +66(0) 21864424
webshie : Mtps/Awww.spo-it.com

Certificaze 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.
i | 1 gl |

CALIBRATION CENTER CO.,LTD.

4 Sol Wachirathamsaihit 57 Sukhumvit 101/1 Bangchek Prakanong Bangiok 10200
. Tel : +66(0) 2185-4333 Fax : +66(0) 21854424
M:mﬂ.ﬂ}lﬂ

Jof 3

Certificate No.:  C01193060 Page:

After Adjustment

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

Nomminal Test Valus 50 (9}
Refarence Points (g)
A B C D E
-0.0001 0.0001 0.0000 0.0000
Repeatability: Determination of the standard deviation of weighing balance., Readatility 0.0001 (@)
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 Mass Displayed Value Corraction of Balance| Uncertalnty ‘
@) @ (9) (@) (9)
0.001 0.00100 _0.0010 0.0000 0.00010 202
0.01 0.01000 0.0100 0.0000 0.00010 202
0.1 0.10000 0.1000 0.0000 0.00010 2.02
1 1.00000 1.0000 0.0000 0.00010 2.02
5 5.00000 _5.0000 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 99.99998 98.9990 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-CQ1-08: 01 Aug 2019

= Nominal Test Value 50 ()
I © @ Reference Points (g)
Wi A B c D E
[ [ 0.0000 | 0.0000 | 0.0000 | 0.0000
Repeatability: Determination of the standard deviation of weighing balance., Readability 0.0001 (g)
Nominal test value (g) Standard Deviation
20 0.00004
200 0.00005
Departure of indication from nominal value., Readability  0.0001 (g)
Nominal Value | Conventional Mass Displayed Value Correction of Balance| Uncertainty «
() (@) (@) (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 2.03
1 1.00000 1.0000 0.0000 0.00010 203
5 5.00000 $.0000 0.0000 0.00010 2.02
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
150 149.99986 | 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-C01-08: 01 Aug 2018
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QR Caittio

Equipment:
Model:
Serial No. {or ID.):

Manufacturer:
Electrode Serial No.:

Condition:
Customer:
Environment Condition

Calibration Place:

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

\\)VM .

Certificate of Calibration .

CALIBRATION CENTER CO,,LTD.

Wachinsthamsathit 57 Sukhumvit 101/t Bangchak Pralanong Bangiok 10260
Tel : +66(0) 2185-4333 Fax : +68(0) 2185-4424
wabsite : httpMwww.spo-toom

pH METER Certificate No.  COT7180430 ‘-.,r_f/i;l'_?l\:\“\-“

pH700 Issued Date; 26 August 2019 lﬂ:mm&n
983068 Job No.: KCAL1911196

EUTECH Page: 1of 4

029 Model: 93X218814 Brand:  EUTECH

In Condition

MINE ENGINEERING CCNSULTANT CO,,LTD.

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

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

Environment Laboratory, SPC Calibration Center Co., Ltd.
1194 Soi Wachirathamsathit 57, Sukhumvit 101/1 Rd.,
Bangchak, Prakhanong, Bangkok 10260 Thailand

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 mainlained by DAKkS/DKD calibration laboratory
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 Electronics Institute Certificate No.

el @)
.- o5

0530EL18

{(Mr. Piyapat Saidoung) {Mr. Dumrong Boonsopon)

Person in charge Authorized signatory

jonal or national stendard

This cettficate is issued Lhe units of measuroment according to the Intemationnl Sysiemof Units (SI). it provides ity of to
aor other recognizod nelional stendard laboratories.
The statad (5 the

unceriainty which is obtained frors tha standard unceriainty multiplied by the covorage factor (k=2) o provide a level of
canfidence of epproximately 85%. Itis determined In accordance with the Guids lo Expreasion of ¢ n M (GUM).

These results may be affected by deviations from specified conditions, Tha results relate only to the Items tested, calibrated or sampled. The report shall not be ropraducad
evcept in iufl without approval of SPC Calbration Center Co., Lid

SPCC-FM-C07-06: 01 Aug 2019

SPC CALIBRATION CENTER CO.,LTD.

Sol Wachirathamsathit 57 Sukhumvit 101/1 Bangchak Pralanong Benglok 10260
Tel : +66(0) 2185-4333 Fax : +86(0) 21854424
webahe : I‘ﬂptm.ﬂz}ﬂ.m

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)
41412 414 o -0.12 0.02 0.58 2.00
354.96 355 0.04 1.02 0.58 2.00

- 295.80 296 0.20 2.02 0.58 2,00
I 236.64 237 0.36 3.01 0.58 2,00

177.48 ] 177.5 0.02 4.01 ~ 0.065 | 200
118.32 1183 -0.02 5.01 0.065 2.00

59.16 59.2 0.04 6.00 0.065 2.00 o

0.00 0.0 0.00 7.00 0.065 2.00
-59.16 -59.2 -0.04 8.00 0.065 2.00
-118.32 -118.4 | -0.08 8.99 0,065 2.00
-177.48 -177.6 -0.12 9.99 0.065 2.00
-236.64 -237 -0.36 10.99 0.58 2.00
-295.80 -296 -0.20 11.98 0.58 2.00
-354.96 -355 -0.04 12.98 0.58 2.00
414,12 -414 0.12 13.97 0.58 2,00

SPCC-FM-CO7-06: 01 Aug 2019




CALIBRATION CENTER CO.,LTD.

4 Sol Wachirsthamsathit 57 Sukhwrmwt 101/1 Bangchak Prakanong Bangkok 10260
Tel : +66(0) 2185-4333 Fanc: +66(0) 21854424
webslte : httpe/Aww .spe-itcom

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 electrode; §8.93 (mV/pH),  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 | 4.01 ) 0.006 0.0076 2.00 |
7.001 7.00 - -0.001 0.007_7 2.00
10.011 9.95 -0.061 0.0080 2.00

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

SPCC-FM-CQ7-06: 01 Aug 2018

| .

QR Calibraton

CALIBRATION CENTER CO.,LTD.

Wachirathamsathit 57 Suldwrmvit 101/4 Bangohak Pralanong Banglaok 10260
Tel : +66(0) 2185-4333 Fax : +66(0) 21854424
webslie : hitpJwww.spe-iLoom

Page 4 of 4

Certificate No. : C07190480

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 (mVipH), 97.22%

The zero point of the pH electrode: 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 o -_0.054 0.00_76 I 2.00 o
7.001 7.00 -0.001 0.0077 | 2.00_ ]
10.011 10.01 -0.001 0.0080 2.00

* Calibration Marked " Not TIS1 Accredited " in this Certificate have been included for completeness.

The End of Certificate

8PCC-TM-C07-0G: 01 Aug 2019




= _SpCCALIBRATION CENTER CO,LTD.

i Wachirsthamsathit 57 Suikhumvit 101/1 Bangehak Prakanang Bangkok 10260
Tel: +68(0) 21854333 Fax : +66(0) 21864424

wabelte : hitpr/Awww spe-t.com
B . . e,
Certificate of Calibration =
Equipment: Digital Thermometer Certficate No.: C15190293 %77
Ao
Model: pH 700 lssued Date: 23 August 2019 bl L
Serial No.{or 1D) 983068 Job No.: KCAL1811195
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 methad, SPCC-WI-19, 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

e (Y-

(Mr. Tweewong Thaithiang) (Mr.Udon Srichana)
Person in charge Authorized signatory
This certificato is issued lhe units of ling lo the ) Syst f Uinits (SI). kprovides ility of to
or national standand or other recognized nallonal standard laboratories.
The maasuremant uncarlainty stated s the oxpanded uncartainty which is obtalnad from the standard ( I dbythe ge factor (k=2)
(o provide a lavel of of approxi y 85%. ltis n with the Guide io Expression of Uncertainty in Measuremsnt (GUM)

Thase results may be affacted by doviations from specified condilions, The results rofate anly to the iems lestod, calibrated or sampled, The meport shafl not
be repradured exceptin full withoul approval of SPC Calibralion Center Co,, Lid.

Calibration Results:

Without Adjustment

Sensor Type: Thermistor

CALIBRATION CENTER CO,,LTD.

30l Wachirathamssthit 57 Sukhurmvit101/1 Bangchek Prakanong Bangkok 10260

Tel: +66(0) 2185-4333 Faoc; +06(0) 2185-4424
webelle : hittp:/iwww.spc-Lcom

Certificate No.: C15190293

Page: 20f 2

Channel: -

Diametsr (mmi}: 3 Length (mm); 112 Immersion (mm}: 110
Desired Temp.(°C) STD. Reading (°C) UUC. Reading (°C)  |Corection of UUC (°C)| Uncertainty (+ °C)
25,0 25.006 251 -0.094 0.080

The End of Certificate

SPCC-FM-C15-06 :01 Aug 2019




Equipment:
Model:
Serial No.{or ID):
Manufacturer:
Condition:
Shelves(pc.):

Customer:

Environment Condition:

Calibration Place:

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

CALIBRATION CENTER CO.,LTD.

Wachirathamsathit 57 Suldwamvit 101/ Bangchak Prakanong Bangkok 10260
Tel: +68(0) 21854333 Fax : +66(0) 21854424
webshs : hitpfAvwww.spe-rLoom

Certificate of Calibration S

Oven Certificate No.: C31191681 "GJ?_—!’,-":‘::\"-:‘\;

UF 110 Issued Date: 27 August 2019 s d -
8418.1125 (MEC-LABO5) Job No.: KCAL1911201

Memmert Page: 10f 5

In Condition Ventilation Valve: Closed

2

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: 31 =% 0.7 °C
Humidity: 56 + 28 %RH
Voltage: 226 * 3.7 VAC

MINE ENGINEERING CONSULTANT CQ.,LTD. (-ﬁu 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 Rungrusang

22 August 2019

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

This certificate is traceable to the St Units maintalned by National Institute of Metrology
(NIMT), Thailand through SPC Calibration Center Co., Ltd. Certificate No. C10180024

D

Py o SPC Calfrabion Center Co, L
e ——
(Mr. Nattapat Rungrusang) {Mr. Udon Srichana)
Person in charge Authorized signatory
Thia cerlificate 18 issued the units of o ths System of Unila (SI) A ty ot to or national
stncard or ctfer recognized national standard laboralories.
The siated I8 the uncertainty which is oblained from the standard inty byt 3ge factor (k=2) o provide a
Iowel of of 965%. Ris with the Guide to ion of inty in (GUM).

These reaults may be affected by

fom specified The resulta refate only to the itame testad, cafibrated or sampled. The report shall not ba

reproduced @ocept in full without approval of SPC Calibration Centsr Co,, Lid.

SPCC-FM-C31-03: 01 Aug 2019

CALIBRATION CENTER CO,,LTD.

Bol Wachirathamsathit 57 Sukhumvit 1014 Bangchak Pralkanong Bangiok 10260
Tel : +66(0) 2185-4333 Fax: +68(0) 2185-4424

websla : Wipu/iwww.spo-t.oom
Ceortificate No.:  C31181681 Page 20f5
I 4
#4e
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- W >
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=15 (cm)
Standard Locations (#S, #6, #7, #8): w= 6 (cm) d=5 (cm) =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 8 7 8 9

Definitions

Indicaling 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.

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 at any one probe.
Overall Varlation: The diffsrence of maximum and minimum measured temperatures throughout observation time.

SPCC-FM-C31-03: 01 Aug 2019
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Calibration Results:
Before adjustment
Setting: Indicating: HiD #H2 #31 m4: #5: #6.  HT.  #8:  HO:

104.0 104.0 103.47 103.59 104.46 103.64 103.93 103.48 102.49 103.09 103,84
After adjustment

Measurement Temperature at Spread |_ocations, Indicating of Unit Under Calibration: 85.0 *C

Measured Correction of UUC. Uncertainty
Locations Temperature
0 0 £°C)
#1 84.96 -0.04 0.39
#2 85.02 0.02 0.39
#3 85.65 0.65 0.39
#4 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
#2 85.19 0.19 0.39
Temparature Distribution
Desired | Setting |Indicating Measured Temperature at Spread Locations (°C) Uncertainty
(°C) (°C) (°C) #1 H2 #3 #4 #5 HE #7 #8 #9 (x°C)
85.0 85.0 85.0 84,96 | 85.02 | 85.65 | 85.03 | 85.26 | B4.93 | B4.10 | 84,62 | 85.19 0.39

Chamber Characterization

Indicating Measured Uniformity Measured Stability Overall Variation
e (°C) (z°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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After adjustment (Cont.)

Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration: 104.0 °C

Measured Correction of UUC. Uncertainty
Locations Temperature

() Q) °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

#o 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

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

(°C) (°C) (°C) #1 #2 #3 #4 #5 #e #7 #8 #9 (£°C)*
104.0 104.0 104.0 |103.99 |104.11 [105.00 |104.09 | 104.50 | 103.96 [ 102.91 | 103.58 [104.16 0.77

Chamber Characterization

Indicating Measured Uniformity Measured Stabitity Overall Variation
(°C) ("C) (£ °C) (°C)
104.0 1.46 0.55 3.1

Note: © Maximum uncertainty of the each position

SPCC-FM-C31-03: 01 Aug 2019
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After adjustment (Cont.)

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

Measured Caorrection of UUC Uncertainty
Locations Temperature

(0 (°C) "0
#1 179.80 -0.10 0.75
H2 180.23 0.23 0.77
#3 181.78 1.78 0.78
#4 179.68 -0.32 0.75
#5 180.72 0.72 0.77
#6 179.56 -0.44 0.74
H7 177.97 -2.03 0.75
#8 179.00 -1.00 0.77
#9 180.46 0.46 0.77

Temperature Distribution
Desired | Selling |indicating Measured Temperature at Spread Locations (°C) Uncertainty
(°C} (°C) (°C) H1 | #2 | #3 | w4 | #5 | #6 | #7 | #8 | #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 pasition

The End of Certificate

SPCC-FM-C31-03: 01 Aug 2019

CALIBRATION CENTER CO.,LTD.

 Sol Wachirathameathit 57 Sukhumnvit 101/1 Bangchak Prakanong Banglok 10260
Td.MD)ﬁWSFO(.MO)ZﬂS-“‘M

webels : htip:/Awvww.spe-t.oom
o e,
Certificate of Calibration 82
Equipment: Balance Certificate No..  C01193059 PN
Hoef N
Model: AZ214 Issued Date: 28 August 2019 WS s
Serial No. {or iD.): 28092281 (MEC-LABO1) Job No.: KCAL1911190
Manufacturer: Sartorius Page: 10of 3
Condition: In condition
Customer: MINE ENGINEERING CONSULTANT CO.,LTD.

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

Environment Condition: Temperature 25 °C * 07°C
Humidity 57 %RH E 4.7 %RH

MINE ENGINEERING CONSULTANT CO.,LTD. (T 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 Somkaew

22 August 2019

Calibration Place:

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

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

b,

//—
-

wak.

SPC Catbration Center o., 1.
e —
(Mr. Piyapong Somkaew) {Mr. Rungrod Jenkittrakulchai}
Person in charge Authorized signatory
This cortificate Is Issuad the units of measurement according to the International System of Uriits (S1). It provides ility af toi i or national

slandard or othar racognized national standard laboratorles.
The stated is the
of imately 95%. llis

which ls obtsined from the standard uncertainty multiptied by the coverage factor (k=2) to provide a level of
In accordance with tha Guide to Expression of Uncertainty in Measurement {GUM).

These resulls may bo affected by deviations fiom spacified conditions. The results rolate only ta the ltoms testod, calibrated or sampied, The report shall nal be reproduced
excepl in full without approvad of SPC Celibralion Canter Ca., Lid.
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Certificate No.:  C01193059 Page: 20f 3

Calibration Results:
Before Adjustment

Eccentric Error: Weight fo be1/4 or 1/3 of Maximum capacity, taken from the center of the pan as a zoro reference.
g | \

Nominal Test Valus 50 (g)
Reference Points {g)
A B C D E
- - -0.0001 -0.0001 0.0000 0.0000

CALIBRATION CENTER CO.,LTD.

4 Sol Wachirsthamsathit 67 Sukhumwit 101/1 Bangchak Prakanong Banglok 10260
Tel : +68(0) 2185-4333 Faxx: +66{0) 21864424
webelle : hitpwww.spc-t.com

3of 3

Certificate No.: C01193059 Page:

After Adjustment

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

= ' = 0 @

Nominal Test Value

Repsatability: Determination of the standard deviation of weighing balance., Readability 0.0001 (g}
Nominal test value (g) Standard Deviation
20 0.00004
200 0.00005
Departure of indication from nominal value., Readablity  0.0001  (g)
Nominal Value | Conventionat Mass Displayed Value Correction of Balance | Uncertainty )
(@ (9) (g) (@ ()
0.001 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 | 203
1 1.00000 1.0000 _0.0000 0.00010 2.03
L 5 5.00000 5.0000 0.0000 0.00010 2,03
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
150 149.39996 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

(B 15 .
~© ;@-)9} Reference Points (g)
A B (& D E
= 0.0001 0.0000 -0.0001 0.0000
Repeatabllity: Determination of the standard deviation of weighin( 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 «
(@) (@ (@) (a) (@)
0.001 0.00100 0.0010 0.0000 0.00010 208
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 99.9999% 100.0000 0.0000 0.00017 2.00
150 _149.99996 149.9999 0.0001 0.00023 2.00
200 199.99987 189.9999 0.0000 0.00029 | 2.00

The End of Certificate
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C CALIBRATION CENTER CO.,LTD.

Sol Wachirathamsathit 57 Sukhumvit 101/1 Bangehak Pralanong Bangiok 10260
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Certificate of Calibration

Equipment: SPECTROPHOTOMETER Certificate No.:  C06190376
Model: 732C Issued Date: 27 August 2019 ww
Sernial No. (or ID.): 2C41301043 (MEC-LAB11)  Job No.: KCAL1911198
Manufacturer; KWF Page: 10f 3
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 245 °C + 0.0 °C

Humidity 502  %RH + 0.4  %RH

Calibration Place: 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

Inhouse method, SPCC-W!-24, base on ASTM E 275-08 and ASTM E 387-04

Calibration By:
Calibration Date:
The Method used:
Traceability: This certificate is traceable to the CRM maintained by National Institute of Standards and

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

The standard for Photomatic Certificate No. 72571

| - 6,%

POy v SPC CabainColr .
R ——
(Mr. Nattapat Rungrueang) (Mr. Dumrong Boonsopon)
Person in charge Authorized signatory
This certificats is issued the units of ing o the Sysiem af Unils (SI). It provides ility of to or national standard or
olher recognized national standard laboratories.
The measurement uncertainly statad is the sxpanded uncestainty which is ablained from the standard i Wplled by tha ge factar (k=2) to provide & level of
o 95%. lLis in with the Guide to Exprassion of Uncertainty In Measuremant (GUM)

These results may be affected by from spacified
infull without approval of SPC Calibration Center Co , Lid.

The results relate only to tho #ems losted, calibraled or sampled Tho report shall not be reproduced axcopt
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C CALIBRATION CENTER CO.,,LTD.
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Certificate No. : C06190376 Page 2 of 3
Calibration Results:
Without Adjustment
Wavelength Accuracy (nm), The spectral bandwidth of Std at 4 nm and UUC at 4 nm
Standard Wavelangth Unit Under Calibration Cormrection 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)
Wavelenglh 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
0.5789 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
1.0981 1.095 0.0011 0.0052
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SPC CALIBRATION CENTER CO.,LTD.

4 Soi Wachiraihamsathit 57 Suldwmvt 101/1 Bangchak Prakanong Banghok 10260
1 Tel : +66(0) 21864333 Fax : +68(0) 21854424
wabahe : hitp/Awww spo-it.com

Certificate No. : C06190376 Page 3of 3
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
0.6521 0.689 0.0031 0.0045
1.0885 1.089 -0.0005 0.0052

The End of Certificate




LONEIILUU

viedaay ANz isuiBsUuAn1sATIZH



. .
7 9n oamo/(a) @ ¢ € nulsaaugmavngT
DULUWSEIIMT © LWRTITMT

NPVNUVIUAT modoo

® ¢ HNTAN bdol

4 X - -
@ Bunalsuionfuinmsimneiianey

- 1% - e 3 - ol o . o
Beu nIsunaginnts u3m laind BudileSe moudaumni $1im

wie o Avetunadou/oagwidosygatumaiouienfifimiinrsienty
MU e AEIPY D
lo. wilfeutsn land \uliieda poudaumi $1in 7 MEC woma/ooa/KIT
AU e AA1AY ok

N v v v o & - v - - - .
Addandie enamsuuuiemideiutunatoufenjliRmaimasiionsy
uitn il iBudidleie meudaunud $1m S1uau o wiu

v - - - « “ 4
aamidonint o uaz b utn Lnd 1BudilisS Aeudauausi $1dn vetunziey
o e - » v o wm - ram o -
Wonjudnrsimsisientu wsausw'ﬂmjanuguwmﬂguumi'anﬂw Wmhsedn

e

- a | - &
Ve flEmsTiaseyt uassentsauafivieziniinned densulssugramngs dy

nslsanugraninradivisanuds Wiuden lnd Budideds noudauaut $1in
TunadeutonfiRnsimseiany Hamadog oo souiraaed e/ese Trnsesad 39
@0 reot & 906T0AR-UATUIEN na/o AnemiprBUnd Suneatond Sorimhpe] edowumnoudal
n. gmuRuguansUjiinisined

wwhndnige] Udpwda nudouani 1oco-A-dlkcn
. dwihdusssriesufiRmeinsedt
@) Wi rad e guyws e fuuan +ocaa-vece
®) UNAMDIBWA oAy neduuau 2 ocn-9-nikad
o) uaAMAENTIN naini sulsuani 2-ocm-9-naxo
@ wianvuinud wiiguin wilounti -ocm- -k
& uamuiuiing viyiing nulouani 1ocavvices
©) wre1rIdn aniun yerdouati oca-9-gac
o) wwoding 23ehsind nedouari Heca-v-rikoo
&) uwsungn  BviBAUWUS naiyuaTi 1Hoca-9-ddon

- o 3 . - v
. asuaRviitvrelReseilud@y $1nu e s18n1s audsidandhe

/ilsdeatu

4o-

wiafeatuifongedas o T Tunnfuiinnilsanugaamnsmusenwisde
winUszasisdesigmitAstuiumpdeuiesjiinsiinaiionyy Wukuessengnia
tenasusznaufrsedensulssugaamnssualu mo fu feuiuduergveamisdeiuiy
wsidauioljiinisiinneiionu dadvednorgiananveiuldinsulsssugramnysy

- - -
WLIPUNUNDNIIU

Youanwmuiuiie

naviduuazifeudvnafivlseu
nunaspIItMTIeMsinasauaRvuasmadeuionfiRns
1. 0 blbok cacb-0 o bbol dook

3215 © bad'@ meod o omdw mEnd




wnmsuuuemideiufunsdeufesujimnrstnazienty
1uddn Ll Budidleds noudaunud S10n  inenzidou 2-ecm
#onomsosa) 0/ & & - aehufl @ ¢ wITIAN lagols

o4 Fron 3
mauaRendiuveuliinse S 21 :1ems

sinile S1uau 21 sems

g | MTeRY FEhmred
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, Titimetric 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
13 | Oil & Grease Liquid-Liquid, Partltion-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 Uried at 103-105 °C
20 | Trivalent Chromium Digestion, Inductively Coupled Plasma Method;
Filtration, Colarimetric Method; Calculation
21 [Zinc Digestion, Inductively Coupled Plasma Method
wensnafady

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