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MINE ENGINEERING CONSULTANT CO..LTD.

2/115 Insomsiioail BA Svannaco 1 ANALYSIS R E PO RT

BOHSLAN-UASLNEN 34/1 MuaUsBORE
O1nosryus Sordaunusd 12130
InsAwr : 02-0642253, 02-0644754
Insais : 02-0642253 sio 102

Data provided by Customer
Customer Name : U3t 1vgudn 91 laseniswviiowsdususasuoulalasd Ussyuldnii 23294/15120

Address s fualndnug Swnadieasy Ymingaegisiil Report No.  : M630091
Sampling By : Sampling Team of Mine Engineering Consultant Co.Ltd. ~ Sampling Date : 25-26 April 2020
Station - guyuiagmudunisvudaus (UTM 47 P 543340 E, 948795 N.)

Sampling Method : High Volume Air Sampler
Data provided by Laboratory

Sampte Type 1 97INA Received Date : 27 April 2020
Analytical Date  : 27 April — 3 May 2020 Report Date  : 3 May 2020
Model of Equipment : TISH/Thermo Scientific Model of Traceability : TE-5025A/2262
Certified Date : 24 January 2020 Expiration Date : 24 January 2021
o . Sampline Dat Analvtical Method Result Standard ¥
arameter ampling Date nalytical Metho
pns 4 (mg/m®) (mg/m?)

TSP 25-26/4/2020 US.EPA 40 CFR 50, Appendix B 0.058 0.330

Note : ¥ uUszmermisnssun1siauandanuiend atiuil 24 (we.2547) Faa ﬁ"muﬂmnsgwuqmn1wmn"|ﬁ1uussmn"m‘[ﬁﬂfi'a‘lﬂ

TSP: fuazanisiy Wade 24 Falu

\Q_/‘
(Mr. Kittiphid Plongkaew)
Approved signatory

.......... ParindWif..........
(Miss Parinthip Petjit)
Reviewed signatory

Reported results refer to submitted sample(s) onty. 1/1
Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev.02 03-04-2563



Data provided by Customer

Customer Name  : US¥ 1ilvdudu 91n lasemsnileswsduduuasusulalnid Jsemuling? 23294/15120

2/115 Insomsioioad B3 Svannaov 1
BouSvVAN-UASLIEN 34/1 MuaUsINBORE
aNosYUsS dondmunusii 12130
InsFiwr : 02-0642253, 02-0644754
Insans  : 02-0642253 sio 102

usun Tud 1IBUDItESO AoUBAKaUN D10
MINE ENGINEERING CONSULTANT CO.LTD.

ANALYSIS REPORT

Address : fvalinug Snaiesase Ymingsugiond Report No. : M630091

Sampling By : Sampling Team of Mine Engineering Consultant Co.Ltd. Sampling Date  : 26 April 2020

Station - Yaffuffuth (UTM 47 P 543002 E, 948157 N.) Sampling Method : Grab Sampling

Data provided by Laboratory

Sample Type  dhidu Received Date  : 27 April 2020

Sample Appearance: Wasfu finvnau Analytical Date  : 27 April — 3 May 2020

Report Date : 3 May 2020
Parameter Unit Analytical Method ¥ Result Standard ?

pH @ 25°C Electrometric Method (4500-H' B) 2.87 5.0-9.0
Total Suspended Solids mg/L Dried at 103-105 °C (2540 D) 50.7 -
Total Dissolved Solids me/L Dried at 180 °C (2540 Q) 2,565 -
Total Hardness mg/L as CaCOs; | EDTA Titrimetric Method (2340 C) 1,534 -
Turbidity NTU Nephelometric Method (2130 B) 74.50 -
Sulfate me/L Turbidimetric Method (4500- SO4% E) 1,786.4 -

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

2 ymsguauamutiuuanRIfumulsTnMARMLENSTINSAILIAGELLWIYIA aTuR 8 (n.A. 2537) aanaualunseTvlygRduasy
v S 4. ¥ ¥ e a ma - . o
wasINIAUAMAIAGONLWITIA W.A.2535 (383 AvunumIgIuaun M luuvanRIRY AT BRIYUAE 1Y 111 Aauf 16

av¥uilt 24 nuaUS 2537 (Ussiawdl 3)

faonee

(Miss Paranee Lumboot)

Reviewed signatory

Reported results refer to submitted sample(s) only.
Do not copy partial of this analysis report without official approval.

MEC-FM-45 Rev.02 03-04-2563

\,
(Mr. Kittiphid Plongkaew)
Approved signatory
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2/115 Tnsomsoioall B/ SoanAaoy 1
vousoan-unswieN 34/1 FuausinBOne
ONNOBIYUS doRdAUNUSIU 12130
Insfiwri : 02-0642253, 02-0644754
Insais : 02-0642253 vio 102

usuh Tud 1IBUDITESL AoUBAIaUN DNa
MINE ENGINEERING CONSULTANT CO. LTD.

ANALYSIS REPORT

Data provided by Customer

Customer Name  : U3t 1iiwBusy s1dm Tassmawmiteusdusuuazuaulslasd Ussmutagii 23294/15120
: M630091

Address ;A iivug suneiesase Jwmingstegisi
Sampling By : Sampling Team of Mine Engineering Consultant Co.,Ltd.
Station : WhewgLliau (UTM 47 P 540804 E, 948734 N.)

Data provided by Laboratory

Report No.

Sampling Date

: 26 April 2020
Sampling Method :

Grab Sampling

Sample Type  tffu Received Date  : 27 April 2020
Sample Appearance: 1d finznou Analytical Date = 27 April — 3 May 2020
Report Date : 3 May 2020

F Parameter Unit Analytical Method ¥ Result Standard ?
pH @ 25°C Etectrometric Method (4500-H* B) 7.53 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) 167 -
Total Hardness me/L as CaCOs | EDTA Titrimetric Method (2340 Q) 136 -
Turbidity NTU Nephelometric Method (2130 B) <1 -
Sulfate me/L Turbidimetric Method (4500- SO¢* E) 70.7 -

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

H 1 8 a A - v s a o d v ows i a
2 11'1ﬂi_ﬁ"]'LIﬁ'mﬂ']ﬂuﬂuuﬂﬁﬂvm’mu%’mﬂi#ﬂ'\Plﬁfu:;’ﬂiﬂ.lﬂ'ﬁﬁ\lLL’Jﬂﬁi!lJLlﬂ\i‘U’lﬂ auun 8 (W.A. 2537) aanmum'm'l.umziwusummauaiu

Y = v ) a a 3 2 P 3 e a aa a ' o
UASINBIAUATNILIAGDUUNITIA N.A.2535 15 fn“uﬂu']ﬂ5§']uﬂmﬂ1“u']1uu"aﬂu']ﬂ']ﬂu ﬂwuvnui"ﬁﬂﬂinqu]ﬂtn 164 111 maun 16

aetuil 24 nuaus 2537 Wssiandt 3)

{Miss Paranee Lumboot)
Reviewed signatory

(Mr. Kittiphid Plongkaew)
Approved signatory

Reported results refer to submitted sample(s) only.

Do not copy partial of this anatysis report without official approval.

MEC-FM-45 Rev.02 03-04-2563
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udun Tud IBUdITESY AoUBAIaUN T
MINE ENGINEERING CONSULTANT CO.,LTD.

2/115 Insomsivioad 5/ $oannacy 1 ANALYS IS RE PO RT

BOESLAN-uUASLNEN 34/1 FvausaBURE
dnnosryus ondaunusid 12130
InsAWr : 02-0642253, 02-0644754
Insans : 02-0642253 Fo 102

Data provided by Customer
Customer Name  : UTv 218Uty 97ia larsmavilesusdutnuasueulalnsg Ussmulingi 23294/15120

Address : Aualwilwus Swnedesas: dvingsegiond Report No. : M630091
Sampling By : Sampling Team of Mine Engineering Consultant Co.Ltd. Sampling Date  : 26 April 2020
Station : UsAutIuAaIa e Sampling Method : Grab Sampling

(UTM 47 P 542452 E, 946782 N.)
Data provided by Laboratory

Sample Type :ilanu Received Date  : 27 April 2020
Sample Appearance: 1a finznau Analytical Date  : 27 April — 3 May 2020
Report Date : 3 May 2020
Standard ?
Parameter Unit Analytical Method Result Appropriate | Maximum
Criteria Criteria
pH @ 25°C - Electrometric Method (4500-H" B) 5.36 7.0-8.5 6.5-9.2
Total Suspended Solids me/L Dried at 103-105 °C (2540 D) <5.0 - -
Not more
Total Dissolved Solids me/L Dried at 180 °C (2540 C) 52 1,200
than 600
Not more
Total Hardness meg/L as CaCOs | EDTA Titrimetric Method (2340 C) 8 500
than 300
Turbidity NTU Nephelometric Method (2130 B) <1 5 20
Not more
Sulfate mg/L Turbidimetric Method (4500- SO% E) <1 250
than 200

Note : Y Standard Methods for the Examination of Water and Wastewater. 23" ed. APHA, AWWA, WEF, 2017.
2 1nmsgruAmuATMIAYsENANENSIMINeInTss N IALarAnden Gae AMvuandninaeiuazinasnislumainnisdmivmsleiu

suansnsaguuazmatesiuluSesdunndauduiie wa. 2551 Afuilusieiaeniune wu 125 aeufiay 85 1 ariui 21 noeniAy 2552

\ri\/’
(Mr. Kittiphid Plongkaew)
Approved signatory

Joronee ...

(Miss Paranee Lumboot)
Reviewed signatory

Reported results refer to submitted sample(s) only. 3/3
Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev.02 03-04-2563
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TISCH

Environmental

2

RECALIBRATION
DUE DATE:

lanuacy 24, 2021

Calibration Certification Information

AH: calibrator manomeater reading (in H29)

AP: rootsmeter manometer reading {mm Hg)

Ta: actual absolute temperature (°K)

Pa: actual barometric pressure {(mm Hg)

D: intercept

m: siope

Cal. Date: January 24, 2020 Rootsmeter 5/N: 438320 Ta: 295 K
Operator:  Jim Tisch Pa: 749.3 mm Hg
Calibration Model #:  TE-5025A Calibrator 5/N: 2262
Vol. Init Vol. Final AVol. ATime ap aH
Run {m3) {m3) {m3) {min) {mm Hg) (in H20)
1 ! 2 1 1.4260 3.2 2.00
2 3 4 1 0.9930 6.4 4.00
3 5 6 1 0.8940 7.9 5.00
4 7 8 1 0.8460 8.8 5.50
5 9 10 1 0.7030 12.7 8.00
Data Tabulation
[ Pa )( Tste | i
Vstd atd | VA (PsE AT ) aa |y 2H(Ta/Pa)
{m3) {x-axis) |y-axis) Va (x-axis} [y-axis)
0.9917 0.6954 1.4113 0.9957 0.6983 0.8874
0.9874 0.9884 1.9959 0.9915 0.9925 1.2549
0.9854 1.1023 2.2315 0.9895 1.1068 1.4030
0.9843 1.1634 2.3405 0.9883 11682 14715
0.9791 1.3927 2.8227 0.9831 13984 1.7747
m= 2.01968 m= 1.26469
QSTD b= 0.00245 QA = 0.00154
r= 0.99989 = 0.99939
Calculations
Vstd=|AVol({Pa-AP)/Pstd){Tstd/Ta) | Va=[Avol({{Pa-P)/Pa}
Qstd={Vstd/ATime | Qa=[Va/ATime
For subseq flow rate calculati
'—'—"—-—, —r——
oo o[ PTEE])) | o o)
Standard CondItions
Tstd:|  298.15 o 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, 9.2.17, page 30

Tisch Environmental, Inc.
145 South Miami Avenue
Vitlage of Cleves, OH 45002

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

C CALIBRATION CENTER CO.,,LTD.

|80l Wachirathamsathit 57 Sukhumvit 101/1 Bangohak Pralenong Banglok 10260
Tel : +86(0) 2185-4333 Fax : +66(0) 2185-4424

webabe : hitp:/iwww.spc-t.oom
. . - _\.“--\LI"':-.”‘ £
Certificate of Calibration —
Equipment: pH METER CertificateNo.  CO71O0M80 %, =y
R TR

Model: pH700 Issued Date: 25 August 2018 RECTITIS Y02

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.

Environment Condition: Temperature 23 °C S 2 °C
Humidity 50 %RH + 15 %RH
Calibration Place: Environment Laboratory, SPC Calibration Center Co., Ltd.

1194 Soi Wachirathamsathit 57, Sukhumvit 101/1 Rd.,
Bangchak, Prakhanong, Bangkok 10260 Thailand

Calibration By: Mr. Piyapat Saidoung

Calibration Date: 26 August 2019

The Method used: In house method, SPCC-WI-58, base on ASTM E 70-07

Traceability: This certificate is traceable to the CRM maintained by DAKKS/DKD calibration laboratory

through Radiomater Analytical Co., Ltd. Certificate No. 1289, 1285, 1288
and traceable to the SI Units maintained by National institute of Metrology (NIMT),

Thailand through Industrial Foundation Electrical and Electronics Institute Certificate No.

0530EL18
sl SPC Caltatio Cnter o, L, ®Y7)
4 i
e aeae—
(Mr. Piyapat Saidoung) {(Mr. Dumrong Boonsopon)
Person in charge Authorized signatory
This certificala Ls issued the unils of measumament according to the Inlemalional System of Units (S1), M provides ifity of ol or national stendard

or other recognized national slandard labosatorics,

The L y stated is tha uncertainty which is oblained from tha standard uncertainty muliptied by the covaragae factor (k=2) to provide a loval of
confidence of spproximately 95%. Itis delernined In accordance with tha Guide Io Cxpression of Uncertainty in Moasurement (GUM).

These results may be affected by deviations fom spacified conditions. The resuits relate only lo ths items tasted, calibrated or sampled. The report shall not ba roproduced
oxcept in full withoutapproval of SPC Callbration Conter Co., Ltd.




CALIBRATION CENTER CO.,LTD.

ol Wachirathamsathit 67 Sukhumvit 101/1 Bangohak Prakenong Bangkok 10280
Tel : +86(0) 21865~4333 Fax : +66(0) 2185-4424
wabale : Http:/Aww.spe-t.oom

Certificate No. : C07190490 Page 2 of 4

Calibration Results:

CALIBRATION CENTER CO.,LTD.

of Wachirathamsathit 67 Sukhumvit 101/ Bangchak Prakenong Bangiok 10260
Tel: +86(0) 2185-4333 Fax ; +66(0) 2185-442¢

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

_414.12 414 -0.12 0.02 0.58 2.00
354.96 355 0,04 1.02 0.58 2.00
295.80 296 b 0.20 2.02 0.58 2.00
236.64 237 0.36 3.01 0.58 2.00
177.48 177.5 0.02 4.01 | 0.065 ___ 2.00 ]
118.32 118.3 -0.02 5.01 0.06& 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
-69.16 -59.2 -0.04 8.00 0.065 2.00
-118.32 -118.4 B -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 I 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-CQ7-06: 01 Aug 2019

webehs : http:/Awww.spo-t.oom
Certificate No. : C07190490 Page 3 of 4
Electrode Test Results*
The two-point calibration using two standard buffer sclutions; pH 4.004 and pH 7.001
The practical slope of th= pH slectrode; 58.93 (mVIpH),  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 B 4.01 - |__ 0.006 0.0076 2.00 —
7.001 7.00 ~ -0.001 00077 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-C07-06: 01 Aug 2018
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C CALIBRATION CENTER CO.,LTD.

4 Sol Wachirathamsathit 57 Sulhumvit 101/1 Bangohak Prakanang Banglok 10260
Tel : +86(0) 21854333 Fax : +86(0) 2185-4424
wabeke : hitpyAvaw.spe-t.com

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 electrode; 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)
4.004 395 -0.054 0.0076 2.00
7.001 7.00 -0.001 0.0077 ﬂ)
10.011 10.01 -0.001 0.0080 2.00

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

The End of Certificate

SPCC-FM-C07-0G: 01 Aug 2019

| .
SR Caltratn

CALIBRATION CENTER CO.,LTD.

34 Sol Wachithamsathit 57 Sukwmvit 101/1 Bangchak Prakanong Banghok 10260
Tol : +86(0) 21854333 Fax : +66(0) 2185-4424
wﬂ:mm

Certificate of Calibration ;i‘a‘““’i“z

Equipment: Digital Thermometer Certificate No.: €15180293 ‘v /J:‘;\_
Model: pH 700 Issued Date: 23 August 2019 T s
Serial No.(or ID) 883068 Job No.: KCAL1911195
Manufacturer: EUTECH Page: 10of 2
Condition: In Condition
Customer: MINE ENGINEERING CONSULTANT CO.,LTD.

2/115 JSP C'ty 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

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

Calibration Place:

Mr. Twewang Thaithiang
23 August 2013
In house method, SPCC-WI-19, by comparison with standard thermometer

Calibration By:
Calibration Date:
The Method used:

Traceability: This certificate is traceable to the Sl Units maintained by Quality Rebom Co. Ltd.

(e~

(Mr, Udon Srichana)

Authorized signatcry
System of Unils (SI), k provides of ont

(QR) Certificate No. QR19-1015

_.AL

(Mr. Tweewong Thaithiang)

Person in charge

This certificale Is issued lhe units of ing 1o the |
or national etandard or other recagnized national standard laboratorias.,
which Is oblalnad from the standard uncertainty muibiplied ty the coverage factor (k=2}

The L
1o provide a level of confidance of L ly 55%. Ilis in

These results may be atfected by from i The rosults relate only to tho itoms tested. callbratod or sampied. The report shall not
be reproduced axcept in full without approval of SPC Calibraion Canter Co., Lid

y statcd is the dod
with the Guide lo jon of L y in (GIM),

SPCC-FM-C15-06 01l Aug 2018




Calibration Results:

Without Adjustment

Sensor Type; Thermistor

Diameter {mrn): 3

CALIBRATION CENTER CO.,LTD.

Sol Wachirsthamsaihlt 57 Sulkhumvit 101/1 Bangchak Pralanong Banghok 10260
Tel : +66{0) 21854333 Feax: +68(0) 2185-4424

wabele ; hitpiMwww. spc-iLoom
Certificate No.: C15190293 Page: 20f2
Channel: -
Length (minl;, 112 Immersion (mm): 110

Desired Temp.(°C)

STD. Reading (°C)

UUC. Reading (°C)  |Correction of UUC{°C}| Uncartainty (+ °C)

25.0

25.006

25.1 -0.094 0.080

The End of Certificate

CALIBRATION CENTER CO.,,LTD.

 Sol Wachirathamssathit 57 Suidhumvit 10141 Bengchak Prakanong Bangkok 10280
Tel ; +86(0) 2185~4333 Fax : +66(0) 2185-4424

webals : hitp:/Avwav.spe-rt.com
. - . AN,
Certificate of Calibration ==
Equipment: Oven Certificate No.: C31191681 ‘ffﬁ‘;‘
Model: UF 110 Issued Date: 27 August 2019 Wl T
Serial No.(or ID): B418.1125 (MEC4_ABO5) Job No.: KCAL1811201
Manufacturer: Memmert Page: 10f 5
Condition: In Condition Ventitation Valve: Closed
Shelves(pc.): z
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: 31t 07 °C
Fumidity: 56 28 %RH
Voltage: 226 % 3.7 VAC
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,
Thanyaburi, Pathum Thani 12130 Thailand.
Calibration By: Mr. Nattapat Rungrueang
Calibration Date: 22 August 2019
The Method used: In house method, SPCC-WI-18, base on TLAS-G20
Traceability: This certificate is traceable to the S| Units maintained by Nationat Institute of Metrology

(MIMT), Thailand through SPC Calibration Center Co., Ltd. Certificate No. 10180024

e —
(Mr. Nattapat Rungrueang) (Mr. Udon Srichana)
Person in charge Authorized signatory
This cerlificate is issuad the unils of lo the Syaksm of Units (SI), af = inf arnational
slandard or other recognized national standard laboratories.
The uncertsinty stated 15 the inty which 18 oblained rom the =ancard Ty e tacior (k=) a
level of of B5%. R inedi with Lhe Guide to Exprassion of ¢ inty in A UM)

These results may be afected by deviatiors kom specified condilions, The resufts relata only o the ltems Wated, calibrated or sempled. The report shall not be
reproduced excepl In full without approval ol SPC Caitbration Centsr Co., Lid,




| SU— . - - -

CALIBRATION CENTER CO.,,LTD.

| Sol Wachirathamsathit 57 Sukhurmvit 101/1 Bangohak Prakanong Bangiok 10260
Tel : +66(0) 2185-4933 Fax: +08(0) 21854424

websibe : hitpuiwww spe-t.oom
Certificate No.:  C31191681 Page 20of5
Cheest P t
i |
| e#2 #4®
Comeny Jrr e
— t
#le | o#3
' H
,: 849
| e#6
Pl e b e SR T B S E R R S
ST
e -;; ."
- W -
Standard Installation Locations
Volume (Calibration Zone)= 51 (Liters}
Inside chamber: W= 57 (em) 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)
#5: Geometric center of the chamber
Position of Std #1 #2 #3 #4 H5 #6 H7 #8 #9
Channel of Logger 1 2 3 4 5 6 7 8 9

Definitions

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.

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

SPCC-FM-C31-03: 01 Aug 2019

CALIBRATION CENTER CO.,LTD.

4 S0l Wachirathamsathit 57 Sukhumwit 101/1 Bangchak Prakanong Bangkok 10260
Td:"‘ﬁe(o) 21854333 Fﬂx:ﬂﬂ(o) 21864424
websibe : hitp/www.spc-Loom

Ceortificate No.:  C31191681

Page 30f5

Calibration Resulits:

Before adjustment
Setting: Indicating: #1 H20 B3 #4: #5: H6. #T.  HB #O:
104.0 104.0 103.47 133.59 104.46 103.64 103.93 103.48 102.49 103.09 103.84
After adjustment

Measurement Temperature at Spreat Locations, Indicaling of Unit Under Calibration: 85.0 °C

Measurad Correction of UUC. Uncertainty
Locations Temperature

{°C) (°C) (x°C)
#1 84.96 -0.04 0.39
42 85.02 0.02 0.39
43 85.65 0.65 0.39
44 85.03 0.03 0.39
45 85.26 0.26 0.39
36 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

Temperature Distribution
Desired | Setting |Indicating Measured Temperature at Spread Locations (°C) Uncertainty
(°C) (°C) (°C) #1 #2 #3 #a #5 #6 #7 | #8 #9 (x°C)*
85.0 85.0 85.0 84.96 | 85.02 | 85.65 | 85.03 | B5.26 | 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 uncertainty of the each position

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

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

Measured Correction of UUC Uncertainty
Locations Temperature

cc) 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
45 104.50 0.50 815
46 103.96 0.04 0.66
#7 102.91 -1.09 0.67
48 103.59 041 0.66
#9 104.16 0.16 0.74

Tempearatura Distribution

Desired Selting |Indicating Measured Temperature at Spread Locations (°C) Uncertainty
(°C) (°C) (°C) W1 | #2 | #3 | 44 | w5 | #e | #7 | w8 | #9 (x°C)*
104.0 104.0 104.0 |103.99|104.11 |105.00 [104.09 | 104.50 [ 103,96 | 102,91 | 103.59 | 104.16 0.77

Chamber Characterization

CALIBRATION CENTER CO.,LTD.

£ SolWachathameathit 57 Sukumvit 101/1 Bengchak Prakancng Banglok 10280
1 Tel : +66(0) 2185-4333 Fax; +66(0) 2186-4424
webslle : hitp:/Avww.spc-t.com

Certificate No.:  C31191681
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After adjustment (Cont.)

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

Measured Correction of UUC. Uncertainty
Locations Temperature

°c) (°C) x°C)

#1 179.80 -0.10 0.75

#2 180.23 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

H6 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

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

(°C) (°C) (°C) #1 | #2 | #3 | w4 | #5 | w6 | #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 Varation
(°C) (°C) £°C) (°C)
104.0 1.46 0.55 31

Nots: * Maximum uncertainly of the each pasition

SPCC-FM-C31-03: 01 Aug 2019

Indicating Measured Uniformity Measured Stability Overall Variation
(C) Q) (x°C) (°C)
180.0 2.66 0.34 4.43

Note: = Maximum uncertainty of the each position

The End of Certificate
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Certificate of Calibration '_;-,__i' ;

Equipment: Water Bath Certificate No.: 13190243 T
Model: WNB 22 Issued Date: 23 August 2019 WSLTSETIS 17025
Calibration 0087
Serial No. (or ID.): L512.1477 (MEC-LABO9)  Job No.: KCAL1911182
Manufacturer: Memmert Page: 10f 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 + 22 %RH
Voltage: 229 + 08 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. Ampol Srisumphan

22 August 2019

In house method, SPCC-WI-17, base on ASTME715-80

Calibration Place:

Calibration By:
Callbration Date:
The Method used:
Traceability: This certificate is traceable to the SI Units maintained by National Institute of Metrology

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

_A L fﬁ nyg —

Authorized slgnatory

G i Sl
{Mr. Ampol Srisumphan) Mr.

Person in charge

This certificale is jasued the units af ing to the System of Unils (SI). It provides traceability of measurement to Intormational or
niational sirndard or olfer standard

The stated is the uncertainty which i obtasined from the standard i bythe e factor (k=2) to provide @
level of of y 95%. i in with the Guide to 1L y In (GUM)

Thesa resulls may be affectad by fo thod The resulta relate only bo the lems kested, calbralad or sampled. The report shall not bs

reproduced except In full without approval of SPC Cetibration Cantar Co,, Lid.

SPCC-FM-C13-06: 01 Aug 2019

SPC CALIBRATION CENTER CO.,LTD.

1184 Sol Wachirsthamsathit 67 Sukhumvit 101/1 Bangchak Prakanong Bangkok 10260
Tel : +66(0) 21864333 Fax : +66(0) 2185-4424

webele : hitp/Avww.spc-t.oom
Certificata No.:  C13190243 Page: 20f 3
R A
A S u
¥
Standard Installation Locetions
Midway between the diffuser plate and the water surface
Inside bath W= 36 {(cm) D= 32 {cm) H= 24 {cm) Volume = 28 (Liters}
Standard Locations #1: w= 5 {cm) d= 5 (cm)
Standard Locations #2: w= 5 (cm) d= 5 (em)
Standard Locations #3: w= 5 (cm) d= § (cm)
Standard Locations #4: w= 5 (cm) d= 5§ (cm)
Standard Locations #5: Center of any probes. (#1 - #4)
Position of Std #1 #2 #3 a4 #5
Channel cf Logger 1 2 3 4 5

Definitions

Indicating Temperature: Tt e average reading of indicating device which forms the integral part of the bath.
Measursd Temperature: The average reading of standards at any positions or lacation.

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 lemperature pattern or homogeneity with the bath at steady-state. The reference

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

Measured Stablilfy: The onz-half of greatest maximum 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

Certificate No.:

C13190243

Page:

3of 3

Measurement Temperature at Spread Locstions, Indicating of Unit Under Calibration: 85.0 °C

Locatlons 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
a4 84.93 -0.07 0.41
#5 85.10 0.10 0.38
Temperature Distribution
Desired | Setting Indicating Measured Temperature at Spread Locations (°C) Uncertalnty
(*C) (°C) (°C) #1 #2 #3 #4 #H5 (£°C)*
85.0 85.0 85.0 84,76 85.24 85.01 84.93 85.10 0.44
Bath Characterization
Indicating Measured Uniformity Measured Stability Overall Variation
<) (°C) (£°C) )
85.0 0.43 0.17 0.78

Nole: * Meximum uncertainty of the each position

The End of Certificate

SPCC-FM-C13-06: 01 Aug 2019

’C CALIBRATION CENTER CO.,,LTD.

30l Wachirathamsathit 57 Sukinamvit 10141 Bangohak Prakanong Bangkok 10260
Tel ; +66(0) 21854333 Fen ; +668(0) 21854424
wabshe : hitp/www.spc-t.oom

Certificate of Calibration e

Equipment: SPECTROPHOTOMETER  Certificate No.:  C06190376 3,,/'//5'::1\‘:\
ol
Model: 732C Issued Date: 27 August 2019 m: I s
Serial No. (or ID.); 2C41301043 (MEC-LAB11)  Job No.: KCAL1911198
Manufacturer: KWF Page: 1o0of 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,
Thanyabur, Pathum Thani 12130 Thailand.
245 °C t

50.2  %RH t

0.0 °C
04 %RH

Environment Condition: Temperature

Humidity

MINE ENGINEERING CONSULTANT CO.,LTD. (Laboratory)

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

Soi. Rangsit-Nakron 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

Caibration Place:

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

Technoloav (NIST) trouah Starna Scientific Limited.
The standard for Wavelength Certificate No, 72563 and 72568

The standard for Photomatic Certificate No. 72571

| - O

P03 SPC CaldatinCntr o, L O
—_—————— e e
(Mr. Nattapat Rungrusang) (Mr.Dumrong Boonsopon)
Person in charge Authorized signatory
This certificate is issued the units af. tathe | Sysiom of Units (SI}, It provides ility of tod or national standard or
other recognized national standard laboratories.
The stated is e uncerainty which ia oblsined fom the standand muhihiod try e Licter (k=2) o provida a leval of
fi of ly 95%. Nl ined in with ths Guide 1o Expression of Uncertainty in Measurement (GUM)

These results may be affectod by doviations from specifiod condilions. The results relate only fo the kems tested, calibrated or sampled. The report shall not be raproduced except
In full 4dthout approval of SPC Calboration Canter Co , LId

SPCC-FM-C06-08: 01 Aug 2019
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Calibration Results:

Without Adjustment

PC CALIBRATION CENTER CO.,LTD.

4 Sol Wachirathamsathit 67 Sukhunmat 10141 Bangohek Pralanong Banglok 10260

Tel : +96(0) 2185-4333 Fax : +66(0) 2185-4424

websila ; hitpiMwwspe-t.com

Certificate No. : C06190376

Wavelength Accuracy (nm), The spectral bandwidth of Std at 4 nm and UUC at 4 nm

Page 2 of 3

Standard Wavelangth 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 4.003 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 0.958 -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

CALIBRATION CENTER CO.,LTD.

57 Sukhumvit 101/1 Bangchak Pratanong Banghok 10260
Tel : +66(0) 2186-4333 Fax : +686(0) 2186~4424
webalte : hitp:/iwww.spe-tLoom

Certificate No. : C06190376 Page 3 of 3

Calibration Results:

Without Adjustment
Photometric Accuracy {Absorbance)
Wavelength Standard absorbance Unit Under Calibration Carraction Uncertainty

0.0000 0.000 0.0000 0.0045
0.5702 0.569 0.0012 0.0045
senm 0.6921 0.689 0.0031 0.0045
1.0885 1.089 -0.0005 0.0052

The End of Certificate

SPCC-FM-C06-0B: 01 Aug 2013
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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 Methed
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, [nductively Coupled Plasma Method
|10 | Manganese Digestion, Inductively Coupled Plasma Method
11 | Mercury | Digestion, Inductively Coupled Plasma Method
12 | Nickel i Digestion, Inductively Coupled Plasma Method
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 Coupted Plasma Methed;
Filtration, Colorimetric Method; Calculation
21 | Zinc Digestion, Inductively Coupled Plasma Method
inenHnedy

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