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1 Arsenic Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method

2 Biochemical Oxygen Demand | 5-Day BOD Test, Azide Modification Method®

3 Cadmium Digestion, Direct Air-Acetylene Flame Method™?

4 | Chemical Oxygen Demand | Closed Reflux, Titrimetric Method®

5 Color ADMI Weighted-Ordinate Spectrophotometric
Method™

6 Copper Digestion, Direct Air-Acetylene Flame Method™?

7 Cyanide Distillation, Colorimetric Method'?!

8 Formaldehyde Distillation, Colorimetric Method™

9 Free Chlorine lodometric Method”!

10 Hexavalent Chromium Colorimetric Method?

11 Lead Digestion, Direct Air-Acetylene Flame Method'®

12 Manganese Digestion, Direct Air-Acetylene Flame Method?

13 Mercury Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method?

14 | Nickel Digestion, Direct Air-Acetylene Flame Method®?

15 | Oil & Grease 1) Liquid-Liquid, Partition-Gravimetric Method?
2) Soxhlet Extraction Method™®

16 oH Electrometric method™

17 Phenols Distillation, Direct Photometric Method'?

18 Selenium Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method?

19 Sulfide 1) lodometric Method?
2) Methylene Blue Method?!

20 | Temperature Laboratory and Field Methods?

21 Total Dissolved Solids Dried at 180 °C#

22 | Total Kjeldahl Nitrogen Macro-Kjeldaht Method?

23 Total Suspended Solids Dried at 103-105 °C'?
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24 Trivalent Chromium...
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24 Trivatent Chromium Digestion, Direct Air-Acetylene Flame Method:;
Colorimetric Method; Caleutation'™
25 | Zinc Digestion, Direct Air-Acetylene Flame Method®
Bna5d198e

1. awasdmnssudanedouuiisundlng. glednseviinde. fuviafil 4. ngunme:
(SBULAIN ALY, 2547

2. APHA, AWWA, WEF. Standard Methods for the Examination of Water and
Wastewater. 23" ed. Washington, DC: APHA, 2017,
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W5 u (Distillation, 4-Aminoantipyrine)

(9) Mm3asvereumaasTudasy 171431 lo T Tawasa (lodometric Method)

o/ &

(10) msasvgeumashidilestunsonisadasnensodad 11435 MaTasunTan

L

57 (Gas-Chromatography)
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2.

pH

Total Suspended Solids

Total Dissolved Solids

Sulfate

Total Iron

Lead

Cadmium

Arsenic

- pH Meter S/N JC00085

- Electronic Balance S/N 1228510730

- Hot Air Oven S/N B493.0613

- Electronic Balance S/N 1228510730

- Hot Air Oven S/N B493.0613

- Spectrophotometer S/N 752512006

- Spectrophotometer S/N 752512006

- Atomic Absorption Spectrophotometer

S/N. 8516

- Atomic Absorption Spectrophotometer

S/N. 8516

- Atomic Absorption Spectrophotometer

S/N. 8516
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
¥, CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES

NSC-TISI-TIS17025
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 o2

TEL.Q-2717-3000-24 FAX.0-2719-9484

Cert.No.: 16CH1145
Page.: 1 of 3

Certificate of Calibration

Equipment : pH Meter

Model : pH 1200

Serial No. : JC00085

iD No. : PHM-005

Manufacturer : YSi

Made in : China

Submitted by : Environment & Laboratory Co.,Ltd.

53/3 Moo3 Ravadee Road, Taladkwun, Muang
Nonthaburi 11000

E]

Ambient Temperature : (25 +/-2.5) °C
Relative Humidity : (50 +/- 15) %
Calibration Procedure: In -house method :

- CP-CH5 : based on direct measurement by
using standard voltage calibrator and

certified reference material (CRM)

- CP-CH8 : based on comparison technique by
comparison with reference standard thermometer

Calibrated by : Walalak Sirithean

Approved by : Wdu ‘

Approved Signatory

( yPornthippa Tameyakul
{ ¥) Malee Butkruea

( ) Ponpan Paipim

() Saithip Meangmai

issue Date : 9 August 2016

The Uncertainties are for a confidence probability of approximately 95%.

This ceruficate may not be reproduced other than in full. except with the prnor written

approval of the head of Corporate Services 3 Equipment Calibrauon and Tesnng Services

A 0050892



CertNo.: 16CH1145 -

Equipment : pH Meter

Model : pH 1200 Page.: 2 of 3

Serial No. : JC00085 .

ID No. : PHM-005

Manufacturer : YSI

Received Date : 3 August 2016

Condition As-Received: Used item ;

Calibration Date : 6 August 2016

Reference : 1608-0098DC-1

Condition of this calibration resuit :

1. Reference Standard Instrument ;- N

Instrument Model  Serial No. ID No. Cert. No. Due Date i#

1) Document Process Calibrator 7418 9771002  130RCO16  15E3885 15 Nov 2016 Y
2) Ref. Standard Thermometer 1523 2188080 130RC044 161563 18 May 2017 i

This certification is traceable to the International System of Unit maintained at:-

- Traceable to National Institute of Metrology (Thailand), NIMT
2. Reference Standard Materials . pH calibration standard :

The calibration of the standard buffer solution is perfomed by two-point
calibration using glass electrode.
(Traceable to Danish Institute of Fundamental Metrology (DFM))

Material Manufacturer Lot. No. Exp. date

pH 4.004 Radiometer C02286 14 Apr 2020 W

pH 6.999 Radiometer C022¢91 28 Apr 2020

pH 10.011 Radiometer C02295 13 May 2020

3. This certificate was certified only for the instrument we calibrated. :
4. This result of calibration was found accurate as shown on date and place of calibration only. f‘f
Calibration Results ";
Function : mV Measurement §i§
Performing standard curve by Fluke at pH (4,7,10) *f;
Standard ‘jf

Unit Under Nominal Voltage Actual Reading Uncertainty of | Coverage | +5.
Calibration Value Input Measurement factor ||

pH mv mv pH (xmV) k

pH Meter 4.00 177.48 177.5 4.01 0.058 2.00
S/N.:JC00085 7.00 0.00 0.0 7.00 0.058 200 |
10.00 -177.48 -177.3 10.00 0.058 2.00 y

a 0761295



Equipment :

pH Meter Cert.No.: 16CH1145

Model : pH 1200 Page.: 30of 3
Serial No. : JC00085
ID No. : PHM-005
Manufacturer : YSi
Received Date : 3 August 2016
Condition As-Received: Used ltem
Calibration Date : 6 August 2016
Reference : 1608-0099DC-1
Calibration Results
Function : pH Measurement
Performing three — buffer standard curve using buffer nominal pH (4,7,10)

Unit Under Standard pH Actual pH | Actual mV Uncertainty of Coverage

Calibration Buffer Solution Reading Reading | pH measurement factor

(mV) (*) k
pH Electrode 4.004 4.02 144.7 0.0084 2.00
SIN.:- 6.999 7.01 -32.2 0.0093 2.00
10.011 10.01 -204.9 0.014 2.00

Function : Temperature Measurement
(*) Without adjustment
This equipment was connected with Temperature Probe;

- Model: -
- Serial No. : -

Dimension of probe;
- Length : 120 mm.
- Diameter : 3 mm

immersion Depth : 100 mm.

Calibration Standard uuc* Uncertainty of Coverage

Point Temperature Reading Error measurement factor
(c) (c) (’c) (c) (£°c) k
250 24.999 25.0 0.001 0.20 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-
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METTLER TOLEDO

Calibration Laboratory
Mettler-Toledo (Thailand) Limited
272 Soi Soonvijai 4, Rama 9 Road, Bangkapi, Huaykwang, Bangkok 10320
Tel: 027230300 Fax: 027196479
hitp:/Awww.mt.com
Certificate Number : CCW-4192-16/C

Customer :

Request Number :
Object / Equipment :
Calibration :
Manufacturer :
Model :

Serial Number :

ID Number :
Agreement Number :
Date of Receipt :
Date of Calibration :
Condition of Equipment :
Place of Calibration :

Comment :

Date of Issue :

Calibrator :

Approved by :

CERTIFICATE OF CALIBRATION Page: 1 of 4
ENVIRONMENT & LABORATORY CO., LTD.
53/3 Moo 3
T.Talad Kwan, A.Mueang
NONTHABURI 11000
BRI
Electronic Balance / Scale
Single Range
METTLER TOLEDO
AL204
1228510730
ABN-002
SCL16090147
September 27, 2016
September 27, 2016
Good
304 ROOM

N/A

September 28, 2016

Mr.Chawalit Martsuloke

Mr.Santi Jitniyom

App;p;pved .Signatory
] Mr.Surachet Sukkate w0

The contents of this cerficate may be published or reproduced or passed to a third party only in full, except with the prior written approval of the Cafidration Ceater, Mettler-Toledo (Thadand) Ltd,

FOB3C by Metrier- Todo(Thadenc) enced Rev. 22
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NSCTISETIS 17026

Calibration Laboratory
Mettler-Toledo (Thailand) Limited

METTLER TOLEDO

272 Soi Soonvijai 4, Rama 9 Road, Bangkapi, Huaykwang, Bangkok 10320

Tei: 027230300 Fax: 02719 6479

¥ 1 X http:/fwww.mt.com
CALIBRATION 0062 Certificate Number: ~ CCW - 419216 /C
Device Page: 2 of
Model : AL204
Serial Number : 1228510730
Calibration : Single Range
Capacity : Max 210 g
Readability : 0.0001 g
Results of Calibration : Without Adjustment
1. Repeatability
For Weighing Range 1 Nominal Value (g) Standard Deviation {(g)
Max Capacity = 210 g 20 0.00005
Readability = 0.0001 g 200 0.00008
For Weighing Range 2 Nominal Value {g) Standard Deviation {g}
Max Capacity = - g . -
Readability = - g . . J
2. Departure of Indication form Nominal Value
For Weighing Range 1
Nominal Value | Conventional Value} Mean or indication Correction Uncertainty Coverage Factor
(@) (@ (9 (@) (9) k
0.2 0.20000 0.20000 0.00000 0.00013 210
0.5 0.50000 0.50000 0.00000 0.00013 2.10
2 2.00001 2.00003 -0.00002 0.00013 2.10
5 4.99998 4.99997 0.00001 0.00013 2.10
10 9.99996 10.00003 -0.00007 0.00013 2.09
20 20.00000 20.00007 -0.00007 0.00013 2.08
50 50.00002 50.00010 -0.00008 0.00014 206, 5 ¥ 2
100 9999995 100.00003 -0.00008 0.00020 202
’ 150 149.99997 150.00007 -0.00010 0.00027 ; 0 &
200 199.99994 200.00007 -0.00043 0.00034
- - : - | : & : 3

The given extended measurement uncertainty is the standard uncertainty of the measurement multiplied by-goverage factor,k

as per listed in table above which corresponds to a confidence level of about 95%. o

FOBXC by Mettwer-okoo(T hadund; Lemted Rev. 23
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METTLER TOLEDO

Calibration Laboratory

Mettier-Toledo (Thailand) Limited

272 Soi Soonvijai 4, Rama 9 Road, Bangkapi, Huaykwang, Bangkok 10320

AL Tef: 027230300 Fax: 027196479

RSC-TISINIS 17028 hitp:/Mww.mt.com

CAUBRATION 0062 Certificate Number:  CCW-4192-16/C

Model : AL204 Serial Number : 1228510730 Page: 3 of 4

For Weighing Range 2

Nominal Value |Conventional Value| Mean of Indication Correction Uncertainty Coverage Factor

(9) (a) (a) (a) (9) k

The given extended measurement uncertainty is the standard uncertainty of the measurement multiplied by coverage factor,k
as per listed in table above,which corresponds to a confidence level of about 35%.

3. Eccentricity or Off-Center Loading

Test load between 1/4 and 1/3 of the maximum capacity, typically placed between 1/2 to 3/4 of the distance from the centre of the load

receptor to the edge.
For Weighing Range 1 For Weighing Range 2
Test Load 100 g Test Load -
Position Indication (g) Position
1 100.0000 1
2 100.0002 2
3 99,9999 3
4 99.9998 4
5 100.0000 5
Max Deviation 0.0002 Max Deviation

FOBXC by Mefikes-Tole¢o(T hadana) Lsmded Rev. 23
Thes 15 an onginal document




"METTLER TOLEDO

Calibration Laboratory
Mettler-Toledo (Thailand) Limited
272 Soi Soonvijai 4, Rama 9 Road, Bangkapi, Huaykwang, Bangkok 10320
Tel : 027230300 Fax: 027196479

NSC-TISETIS 17025 http:/Mww.mi.com
CALIBRATIGN 0062 Certificate Number: ~ CCW - 419216 /C
Model : AL204 Serial Number : 1228510730 Page: 4 of 4
Environment condition :

The measurement was carried out inthe 304 ROOM
under following environment condition :
Temperature: 264 °C to 268 °C
Humidity : 58.6 % to 593 %

Measurement method :

The calibration was performed by using Calibration Laboratory’s in-house calibration method # CP / W002/ 05 based on
"UKAS LAB 14 : Calibration of Weighing Machines " ; edition 4 / November 2006

The balance/scale was calibrated by placed standard weights on the weighing pan. The standard weights used for calibration are made
of stainless steel a density of approximate 8,000 kg/m? on the basis of weighing at air density of 1.2 kg/m* and a temperature of 20+2°C

Reference standards instrument :

instruments OIML Class Model Serial/Controf No. Certificate No. Due Date
Standard weight set METTLER TOLEDO ~ E2 1mg-200g WS22 M151119 Apr 25, 2017
Humidity & Temperature Meter VAISALA - HM34 IN24 16H405 Feb 07, 2017

Measurement uncertainty :
The given extended measurement uncertainty is the standard uncertainty of the measurement muttiplied by an extension factor & ,
which corresponds to a confidence levef of about 95% for a normal distribution. The standard uncertainty was calculated according to M3003

Traceability: The measurement is traceable to following national standard, which realize the physical unit of measurement (SI).
- National Institute of MetrologyThailand (NIMT), through Metrological Center SCI ECO Services {Catibration No,0244)
- Physikalisch Technische Bundesanstalt (PTB) through Technogy Promotion Association {Thailand - Japan ) (Calibration No,0008)

End of Report

£08XC by Mertes-Toledo(Thasand] Limed Rev. 2a
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
8 CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250

TEL. 0-2717-3000-24

FAX.0-2719-9484

Cert. No
Page

Certificate of Calibration

Equipment :
Model :

Serial No. :

ID No. :
Manufacturer :

Submitted by :

Location :

Ambient Temperature :
Relative Humidity :

Calibrated by :

Approved by :

(/) Pornthippa Tameyakut
(¥ ) Malee Butkruea

Issue Date :

Hot Air Oven
UM 400
B493.0613
CHO-01
Memmert

Environment & Laboratory Co.,Ltd.
53/3 Moo 3, Ravadee Road,
Taladkwun, Muang,

Nonthaburi 11000

Room No.: 303

(26 +10)°C
(50 + 30 )%

Viporn Tantiyawutti

S

Approved Signatory

26 July 2016

The Uncertainties are for a confidence probability of approximately 95%.

This ceruficate may not be reproduced other than in full. except with the prior written

approval of the head of Corporate Services 3 . Equipment Calibration and Testing Servives.

.. 16TM1916
2 10of3
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Equipment : Hot Air Oven Cert. No.: 16TM1916

Model : UM 400 Page.: 2 of 3
.Serial No. : B493.0613
., iD No. : CHO-01
Manufacturer : Memmert
Received QOrder : 14 July 2016
- Condition As-Received : Used ltem
Calibration Date : 14 July 2016
- Reference : 1607-05180QC-1

Procedure Used :-
Calibration were conducted using in-house calibration procedure CP-OT02 according to direct
measurement method with Data Acquisition which connected with Resistance Temperature
. Detector ( RTD ).
~ The temperature scale used was based on ITS-90.
. Condition of this result of calibration
1. Reference standard instrument:-
Instrument Modei Serial No. Cert. No. Due Date
1) Data Acquisitibn 34970A MY44060450 161380 13 Mar 2017
~ 2. This result of calibration was found accurate as shown on date and place of calibration only.
3. This certification is traceable to the International System of unit maintained at :-
- National Institute of Metrology Thailand. { NIMT ).
- National Institute of Standards and Technology (NIST), The United State of America

Result of Calibration :-  (*) Without Adjustment
Function of UUC* : Temperature Source
- Fresh air setting : Close Environment during calibration
| B Beginning End
Temp.(°C) 32 30
ﬁ 4 REL.Humid. (%) 67 61
CcSs ]
= & AC Supply (Volt) 230 230
1 3
g (ref)
Q@
H 6 E H/2 8
g ! o
! 7
5 L - c D Position : | Ref. Std./ID No.:
W2 b2
s » b 1| 14RTD1O1
- . .2 | 14RTD10Z
W 3.1 MRTD103
4 | 14RTD104
Di i fCh ber :
Probe Installation Details : ‘mension of hamber 2 (T14RTD10S
D= 0.33 m 6 14RTD106
a= 5 cm [, - e e e
W = 0.40 m 7 14RTD107
b= 5 cm e o Tt ]
~ H= 0.40 m 8 14RTD108
c= 5 cm ] e e S e e ]
Capacity = 0.05 m? 9 (ref.) 14RTD109

Wyl -
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. Equipment : Hot Air Oven Cert. No.: 16TM1816

" "Model : UM 400 Page.: 3 of 3
- Serial No. : B493.0613
. 1D No. : CHO-01
Manufacturer : Memmert
' Received Order : 14 July 2016
' Condition As-Received : Used Item
", Calibration Date : 14 July 2016
. Reference : 1607-05180C-1
- Result of Calibration :- (*) Without Adjustment
* Function of UUC* : Temperature Source
Calibration yucr uuc Temperature Temperature Overall . Coverage
. . . . . o Uncertainty
Point Setting | Reading stability uniformity Variation Factor
(°c) | (c) | (°C) (£°C) (°C) (c) | (sc) k
104.0 104.0 104.0 0.12 0.67 1.1 0.40 2
Calibration Measured Temperature (°C)
Point Position
(°C) 1 2 3 4 5 6 7 8 9 (ref.)
104.0 103.834 | 103.955 | 103.688 | 103.960 | 103.937 | 103.616 | 104.597 | 104.142 | 104.264

This instrument was control by temperature controller Sigma, model SFN48.
Average* : The average of 30 values in each position.
. Temperature stability : One-half of the greatest maximum difference of measured temperature at any one sensor.
- Temperature uniformity : The maximum difference of measured temperatures at any sensors and the measured

/‘ temperature at the reference location which are observed at the same time or at as close an observation time as
" possible to determine the temperature pattern or homogeneity within the chamber under steady-state conditions.

- Overall Variation : The Difference of the maximun and minimum measured temperatures throughout observation.
7 UUC* :  Unit Under Calibration
. Note : The reported uncertainty of measurement was included stability and excluded uniformity .

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-
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SPC CALIBRATION CENTER CO.,LTD.

SP (ahbratmn 1194 Soi Wachirathamsathit 57 Sukhumvit 101/1 Bangchak Prakhanong Bangkok 10260
CCenter Tel: +66 (0) 2185-4333 Fax: +66 (0) 2185-4424
website : http://www.spcgroup.coth

Certificate No. : C06160380 Page 3 of 3
Calibration Results:
Without Adjustment
Photometric Accuracy (Absorbance)
Wavelength Standard absorbance  Unit Under Calibration Correction Uncertainty
0.0000 0.000 0.0000 0.0080
235 nm
0.7394 0.733 0.0064 0.0080
0.0000 0.000 0.0000 0.0080
257 nm
0.8597 0.844 0.0157 0.0080
0.0000 0.000 0.0000 0.0080
313 nm
0.2889 0.288 0.0009 0.0080
0.0000 0.000 0.0000 0.0080
350 nm
0.6386 0.627 0.0116 0.0080

The End of Certificate

SPCC-FM-C08-07: 03 May 2016
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