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4 Cadmium

6 Color

7 Copper

8 Cyanide

9 Formaldehyde

10 Free Chlorine

12 l.ead

13 Manganese
14 Mercury
15 Nickel

16 Oil & Grease

17 pH
18 Phenols

3 Biochemical Oxygen Demand

5 Chemical Oxygen Demand

11 Hexavalent Chromium

1t aTauafy Whmred
Arsenic 1) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method?
2) Digestion, Inductively Coupled Plasma Method?
2 Barium Digestion, Inductively Coupled Plasma Method®

1) 5-Day BOD Test, Azide Modification Method?

2) 5-Day BOD Test, Membrane Electrode Method®
1) Digestion, Direct Air-Acetylene Flame Method!?
2) Digestion, Inductively Coupled Plasma Method?
Closed Reftux, Titrimetric Method?

ADMI Weighted-Ordinate Spectrophotometric
Method'

1) Digestion, Direct Air-Acetylene Flame Method?
2) Digestion, Inductively Coupled Plasma Method®
Distitlation, Colarimetric Method?

Distitlation, Colorimetric Method!™

lodometric Mcthod®!

Colorimetric Method™

1) Digestion, Direct Air-Acetylene Flame Method®?
2) Digestion, Inductively Coupled Plasma Method?!
1) Digestion, Direcl Air-Acetylene Flame mMethod™®
2) Digestion, Inductively Coupled Plasma Method?!
Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method?

1) Digestion, Direct Air-Acetylene Flame Method?
2) Digestion, Inductively Coupled Plasma Method?!
1) Liquid-Liquid, Partition-Gravimetric Method®?

2) Soxhlet Extraction Method?

Electrometric Method?

Distillation, Direct Photometric Method™® > w

19 Selenium...
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19 Selenium 1) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method?

2) Digestion, Inductively Coupled Plasma Method”!

20 | Sulfide 1) lodometric Method™
2) Methytene Blue Method®
21 Temperature | aboratory and Field Methods?
22 | Total Dissolved Solids Dried at 180 °C™
23 Iotal Kjeldahl Nitrogen Macro-Kjeldahl Method™
24 Total Suspended Solids Dried at 103-105 °C%
25 Trivalent Chromium 1) Digestion, Direct Air-Acetylene Flame Method,;

Colorimetric Method; Calculation”
2} Digestion, Inductively Coupled Plasma Method;
Colorimétric Method; Calcutation™
26 Zinc 1) Digestion, Direct Air-Acetylene Flame Method!?

2) Digestion, Inductively Coupled Plasma Methodm\&
Dty

19nan38148

1. aneaimnssudandesuisusamelve. gllednseiinde. faviedad 4. ngauvme: Souuh
NN, 2547,

2. APHA, AWWA, WEF . Standard Methods for the Examination of Water and Wastewater.
23" ed. Washington, DC: APHA, 2017.
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MINING ENVIRONMENT CONSULTANT CO.LTD.

nasgrugammwihhumanidau

taifmuagaga” Arumsinialsziom

1

o S f#IN14 g qmmmimmmﬂi'ﬂ::?tmﬁ !
aga thzan | dszean | dszan | desom | dszen
1 2 3 4 5
i i néuua:sa(Colour, Odour - 5 5 5’ 5 -
and T;sxc)
2. NNl (Temperature) oc b v 5’ ' -
3. | snudunsAuazalg - 5 5090 | 5090 | 5090 -
4. | esnssuazaw (DO)Y” P20 un/a. 3 £6.0 £4.0 £2.0 -
s. | 1led (BOD) P8O - p *15 $20 #4.0 -
6 | uunafiSongulndresuianua ) BuRBus ) #5000 | 20,000 - -
(Total Coliform Bacteria) 100 3.
7. | nusfiSunguilnoaladvesy P80 - 3 »1,000 | #4,000 - -
(Fecal Celiform Bacteria)
& | lumsa (N0, Tumiiay un/a. 5 5.0 5.0 5.0 -
Tulasiiu
9. | uenTwilon (NH)Tuwmiaw " L 0.5 0.5 0.5 -
Tulrsiou
10. | Wuva (Phenols) 5 ©.005 0.005 0.005 -
1. NYUAI (Cu) " B 0.1 0.1 0.1 -
12, | Umfia (Ni) " T 0.1 0.1 0.1 -
13| uwamiiar (Mn) 5 1.0 1.0 1.0 -
14. FINSH (Zn) B 1.0 1.0 1.0 -
15, | uRfiou (Cd) ” f 0.005 ¢ 0.005°¢ | 0.005° -
0.05 ** 0.05% | 0.05°* -
16. | lasdinyiiadnanrudun " 3 0.05 0.05 0.05 -
{Cr Hexavalent)
17. | mxf2 (Pb) - 5 0.05 0.05 0.05 .
18. | Usenianua (Total Hg) - 5 0.002 0.002 0.002 -
19. 1INy (As) " b} 0.01 0.01 0.01 -
20. | Tenlud (Cyanide) - 5 0.005 0.005 0.005 -
21| Mfusn 3 (Radioactivity)
- Arsadusarh waRBIsarm. 5 0.1 0.1 0.1 -
- A1safum ” 3 1.0 10 1.0 -
22 | msehfRpRsuasER IsIART uns. 5 0.0s 0.005 0.005 .
aapTudanyn (Total
Organochlorine Pesticides)




MINING ENVIRONMENT CONSULTANT CO.,LTD.
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23. | A@% (DDT) Tulnsniwa. 5 1.0 1.0 1.0 -

24. | DevFriadan (Alpha-BHC) " 5 002 0.02 0.02 -

25. | AaRsu (Dieldrin) " 3 0.1 0.1 0.1 -

26. | 6am3u (Aldrin) - - T 0.1 0.1 0.1 -

27. wﬂmaaﬂs’xmzwﬂmﬂna - B 0.2 02 0.2 -
donlad (Heptachlor
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MINING ENVIRONMENT CONSULTANT CO.,LTD.
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1.
2.

6.

pH

Total Suspended Solids

Total Dissolved Solids

Sulfate

Total Iron

Lead

Cadmium

Arsenic

- pH Meter S/N C125985375

- Electronic Balance S/N B647342339

- Hot Air Oven S/N P790

- Electronic Balance S/N B647342339

- Hot Air Oven S/N P790

- Spectrophotometer S/N 1988383

- Spectrophotometer S/N 1988383

- Inductively Coupled Plasma S/N.
079816062402

- Inductively Coupled Plasma S/N.
079816062402

- Inductively Coupled Plasma S/N.

079516062402

REPORT: MM O1: ORIENTAL:2024/SEP/CAL.DOC
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) GRe-MRA A

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES a0
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG. SUANLUANG BANGKOK 10250

TEL.0-2717-3000-29 FAX.0-2719-9484

NSC-TISI-TI517025
CALIBRATION 0008

Certificate of Calibration CertNo. 24CH915

Equipment :
Manufacturer :
Model :

Serial No. :

iD No. :

Condition As-Received:

Received Date :
Calibration Date
Reference :

Submitted by :

Ambient Temperature :
Relative Humidity :

Calibration Procedure :

Calibrated by :

Approved by :

{ ) Unnopphol Harachai

( ) Ponpan Paipim
(V) Saithip Meangmai

Issue Date :

Page.: 10f3

pH Meter

Mettler Toledo

Seven Compact S220
C125985375
PHM-006

Used Item

30 July 2024

31 July 2024
2407-0924DC-1

Environment & Laboratory Co.,Ltd.
40 Soi Liangmueangnonthaburi 13 Talad Kwan,
Mueang, Nonthaburi 11000

(25 & 2.5) °C

(50 £ 15) %

In -~ house method :

- CP-CH5 by direct measurement with DC voltage
standard and direct measurement with

certified reference material (CRM)

- CP-CHS8 by comparison with temperature standard

Warakorn Lerngagtrakul

gaﬂmf

Approved Signatory

5 August 2024

The Uncertainties are for a confidence probability of approximately 95%

Thus ceruhicate may not be reproduced other than in fuil, except with the prior written
Approvai of the head of Corporate Services 3 Equipment Cattbratien and Testing Services







Cert.No.: 24CH915
Page.: 3of 3
Calibration Results
Function : pH Measurement
Performing three buffers standard curve by using buffer nominai pH (4,7,10)
Unit Under Standard pH Actual pH | Actual mV } Uncertainty of | Coverage
Calibration Buffer Solution Reading Reading {pH Measurement] factor
(mV) (4) k
pH Electrode 4.008 4.010 179.9 0.0049 2.05
SIN.: 1205515 6.986 6.992 6.0 0.0087 2.05
9.997 10.000 -161.4 0.0074 2.05
Function : Temperature Measurement
{ *) Without adjustment
This equipment was connected with Temperature Probe;
- Model : InLab®Expert Pro-ISM
- Serial No. : 1205515
Dimension of probe
- Length : 120 mm.
- Diameter : 12 mm.
- Immersion Depth : 100 mm.
Calibration Standard uuc* Error Uncertainty of | Coverage
Point Temperature Reading measurement factor
(°C) (°c) (°C) (°C) (£°C) k
25.0 25.003 24.9 -0.103 0.13 2.00
Remark - UUC* = Unit Under Calibration

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

factor k, providing a level of confidence of approximately 95 %.

-000-







Equipment : Electronic Balance Cert.No.: 24MM387
Condition As-Received :  Used ltem Page: 2 of 3
Reference : 2407-01540C-7
Procedure used :-
Calibration were conducted using in-house calibration procedure CP-OB01 based on UKAS LAB 14
according to direct measurement method against standard weight.
Condition of this result of calibration
1. Reference standard instruments:-
Instruments Model Serial No. ID No. Test report No. Due date
1) Standard Weight Set (E2) 15884 24053 70RCO07 MM-0013-24 25 Jan 2026
2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This result of calibration was made on requested at the point specified by customer.
4. This certificate is not certified for any commercial transaction.
5. This certification is traceable to the International System of Unit.
Result of calibration ( ) Without Adjustment ( * ) After Adjustment by Internal Calibration

Range capacity : 0 g to 220 g Resolution 0.0001 g
Before Adjustment :

Balance Measurement Coverage
Applied Weight Reading Correction Uncertainty Factor
(g) (g) (g) (£mg) (k)
100 100.0000 0.0000 0.23 2.07
200 199.9998 +0.0002 0.31 2
After Adjustment :
1. Determination of the standard deviation of weighing machine (n=10)
Applied Weight Standard Deviation
(g) of Reading (g )
100 0.00011

200 0.00008















TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) e -#iis A
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICGES . 2 o

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG. SUANLUANG BANGKOK 10250
TEL.0-2717-3000-29 FAX.0-2719-9484

NSC-TISI-TIS17025
CALIBRATION 0008

Certificate of Calibration Cert.No.: 24CHO364
Page.: 10of3
Equipment : Spectrophotometer
Manufacturer : Hach
Model : DR3900
Serial No. : 1988383
ID No. : SPE-002
Condition As-Received: Used ltem
Received Date : 09 July 2024
Calibration Date : 09 July 2024
Reference : 2407-01540C-9
Submitted by : Environment & Laboratory Co.,Ltd

40 Soi Liangmueangnonthaburi 13
Talad Kwan, Mueang, Nonthaburi 11000

Calibration Place : Room No.304

Ambient Temperature : (27110 27.5)°C (On-Site)
Relative Humidity : (64.1t0 63.5) % (On-Site)
Calibration Procedure : In - house method :

CP-OCH4 based on ASTM E 275-01

Calibrated by : Warakom Lerngagtrakul

Approved by : W,WLLF

Approved Signatory

() Unnopphol Harachai
() Ponpan Paipim
(v/) Saithip Meangmai

Issue Date : 14 July 2024

The Uncertainties are for a confidence probability of approximately 95%

Tius certificate may not be repraduced ather than in full. except with the prior written
Appraval of the head ot Corporate Services 3 - Equipment Cahibratian and Testing Services







Cert. No. : 24CHQO364

Page : 3of3
Calibration Results : without adjustment
Photometric Accuracy
Certified Values Uncertainty of Coverage
Wavelength UUC Reading
of Reference Material Measurement Factor
(nm) ( Abs) (Abs ) (*Abs) k
Zero 0.000 0.0046 2.00
350.0 0.4271 0.425 0.0046 2.00
0.6391 0.635 0.0050 2.00
Zero 0.000 0.0028 2.00
0.5607 0.560 0.0030 2.00
440.0
0.7336 0.733 0.0030 2.00
1.0636 1.064 0.0031 2.00
Zero 0.000 0.0028 2.00
0.5224 0.522 0.0028 2.00
546.1
0.6856 0.684 0.0029 2.00
0.9937 0.993 0.0028 2.00
Zero 0.000 0.0028 2.00
0.5397 0.538 0.0028 2.00
635.0
0.6832 0.680 0.0029 2.00
0.9886 0.986 0.0028 2.00
Remark

- Each individual filter is measured against the empty filter holder (blank) used to zero the spectrophotometer
- The Potassium Dichromate filled cells are measured against a Perchloric acid blank.

- UUC = Unit Under Calibration

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

factor k , providing a level of confidence of approximately 95 %.



ICP03014067

Pekinsé,f}l TP

PREVENTIVE MAINTENANCE REPORT
Avio200
Customer : Environment & Laboratory Co.,Ltd Date Tested: October 16, 2024
Recommendation Recertification
Address : 40 Soi Liangmueangnonthaburi 13 Period 12
Talad Kwan Mueang, Recertification Due  October 16, 2025

PerkinElmer Fax:

Nonthaburi 11000 Date Last Certified: October 16, 2023
User Name: Alisa Visit Number: 1 of 1
Phone: PerkinElmer Phone 02-719-6420 ext 206
Fax:

02-318-5597

CONFIGURATION TESTED
imoDEL SERIAL NUMBER
Avio200 079516062402
ITESTED EQUIPMENT CALIBRATION NUMBER
1PV Methods
TEST STANDARD USED  PART NUMBER
Mixed standard 1/10 N069-1579
Mixed standard 1/100 N930-0221
PCUSTOMER SUPPLIED COMMENTS
2 % HNO3
10 % HNO3

ACCESSORIES/COMPONENT
NOT INCLUDED

Syngistix 2.0.0.2236

EXPIRATION

EXPIRATION DATE
JUN 30, 2025

NOV 30, 2024

CUSTOMER INITIALS

Page 1 of 4

PerkinEler Ltd. 290 Sai 17, Rama 9 Road, Khwang Bangkapi, Khet Huay Kwang, Bangkok 10310, Thailand




ICP03014067

Perkin: i .:°

PREVENTIVE MAINTENANCE REPORT

Avio200
SERIAL NUMBER : 079516062402 DATE TESTED : October 16, 2024
1. MECHANICAL CHECKS
A. Inspect and clean all fans and filters. OK

B. Inspect and replace as necessary, all torch components including the RF coit.

X

C. Inspect all tubing for sign of clacking or leaking.

P

D. Adjust water and gas pressure regulator settings.

E. Inspect and leak check pneumatics drawers.

X

F. Clean the exterior of the instrument.

2. OPTICAL CHECKS

BIE]RIE]E]

~

A. Inspect and clean all optical components.

BN

B. As reqiured, check and replace all purgebfilters.

C. Recheck optical alignment.

o
X

Rl=E
PR

3. COOLING SYSTEM CHECKS
A. Perform preventive maintenance on chiller. OK
B. Flush out the chiller every six months. O

4. PERFORMANCE CHECKS

HiH

A. Torch View Alignment. OK
B. Wavelength Calibration. OK
Page 2 of 4

PerkinEler Ltd. 290 Soi 17, Rama 9 Road, Khwang Bangkapi, Khet Huay Kwang, Bangkok 10310, Thailand
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PREVENTIVE MAINTENANCE REPORT

Avio200

ICP030140867

SERIAL NUMBER : 079S16062402

DATE TESTED : October 16, 2024

PARAMETER SPECIFICATION FINAL VALUE
Spectral Resolution : UV As 193.696 nm <0.009 0.00726
Ni 231.604 nm < 0.0M1 0.00923
Ni 341.476 nm <0.015 0.01321
Spectral Resolution : VIS Ba 455.403 nm <0.020 0.01693
Precision
Zn 206.200 nm %RSD <1.0 0.34
Mg 280.271 nm % RSD <1.0 0.32
Mg 285.213 nm %RSD <1.0 0.36
Ba 455.403 nm % RSD <1.0 0.39
Detection Limits : Axial As 193.696 nm 3(SD) ppb 63.71
Se 196.026 nm 3(SD) ppb 8.95
TI 190.801 nm 3(SD) ppb 3.13
Pb 220.353 nm 3(SDY ppb 0.63
Detection Limits : Radial As 193,696 nm 3(SD) ppb 10.24
Zn 213.857 nm 3(SD) ppb 9.08
Mn 257.610 nm 3(SD) ppb 4.98
La 379.478 nm 3(SD) ppb 3.50
Ba 455.403 nm 3(SD) ppb 0.70
Ba 493.408 nm 3(SD) ppb 5.16
BEC : Axial (IB X 1000)/(IS-IB) Mn 257.610 nm < 30 ppb 0.88
BEC : Radial (IB X 1000)/(1S-IB) Mn 257,610 nm < 30 ppb 2.08
Page 3 of 4

PerkinEler Ltd. 290 Soi 17, Rama 9 Road, Khwang Bangkapi, Khet Huay Kwang, Bangkok 10310, Thailand




ICP03014067

Perkin. -’
PREVENTIVE MAINTENANCE REPORT
Avio200
SERIAL NUMBER : 079516062402 DATE TESTED : Ogctober 16, 2024
Remarks :

Commissioning follow as commissioning performance gheets.

Found As, Ba, Mn, Zn, blank has high intensity with analysis air - need to reptace new irjector and torch

This is to certify that the above tests have been performed and the configuration tested

meets
D does not meet

the PerkinElmer Specifications listed on this cerificate.
This certificate does not madify PerkinEimeér's sfandard terms and coridition of sale,
including warranty terms.

Service Department PerkinElmer Ltd.
.
Authorized Representative : ~——

( Khwanchai Siangwong )

Customer Support Engineer

Page 4 of 4

PerkinEler Ltd. 290 Soi 17, Rama 9 Road, Khwang Bangkapi, Khet Huay Kwang, Bangkok 10310, Thailand
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