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ผลการติดตามตรวจสอบตะกอนดิน





















ภาคผนวก ค
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เอกสารสอบเทียบเครื่องมือ



         Cert.No.: 25CH262
       Page.: 1 of 3

Equipment : pH Meter
Manufacturer : Horiba
Model : LAQUA-PH210
Serial No. : HA1L0035
ID No. : UAE.EFM.011/2565(EFM.pH.01/65)
Condition As-Received: Used Item
Received Date : 25 February 2025
Calibration Date : 26 to 28 February 2025
Reference : 2502-0783WSC-2
Submitted by : United Analyst and Engineering Consultant Co.,Ltd.

3 Soi Udomsuk 41, Sukhumvit Road, 
Bangchak,  Phrakhanong, Bangkok  10260

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

- CP-CH5 by direct measurement with DC voltage
 standard and direct measurement with
 certified reference material (CRM)
- CP-CH8 by comparison with temperature  standard

Calibrated by : Warakorn  Lerngagtrakul

Approved by :
Approved Signatory

(   ) Chakrit Waewwanjua
(   ) Ponpan  Paipim
(   ) Saithip  Meangmai
Issue Date : 28 February 2025

เอกสารไม่ควบคุมเอกสารไม่ควบคุม

1724
Placed Image



Cert.No.: 25CH262
Page.: 2 of 3

Condition of this calibration result
1

Serial No. ID No.
1 54030049 130RC116
2 4982054 110RC044

     - This Certification is traceable to SI Throught Technology Promotion Association (Thailand - Japan)

2 :The measurement results are traceable to SI through Hach Lenge GmbH Ltd.,
 Deutsche Akkreditierungsstelle, Accredited No.D-RM-15184-01-00
: The measurement results are traceable to SI through CPA chem Ltd.,
 ANSI-ASQ National Accreditation Board, Accredited No. AR-1835

Buffer Solution
pH 4.007
pH 6.999
pH 10.010

3

Calibration  Results
Function : mV Measurement
Performing standard curve by Document Process Calibrator at pH (4,7)(7,10)

Nominal Standard Coverage
 Value Voltage factor

Calibration Input
pH mV mV pH

pH Meter 4.00 177.48 177.5 4.01 2.00
S/N.: HA1L0035 7.00 0.00 0.1 7.02 2.00

7.00 0.00 0.1 7.02 2.00
10.00 -177.48 -177.4 10.01 4.53

Hach Lenge GmbH

0.058
0.058
0.058

     2)Ref. Standard Thermometer 

Unit Under

1066665
C03220

1. Reference Standard Instrument
Cert. No.

1066669

k

    Instrument

Manufacturer

18 Jan 2026

18 Jan 2027

25 Aug 202524E2759
24I757

29 Oct 2026

14 July 2025

Lot No.

Due Date

Exp. date
CPA chem

2. Certified Reference Materials

3. This certificate is valid only to the item calibrated on date and place of calibration.

     1)Document Process Calibrator

0.329

CPA chem

Actual  Reading
Uncertainty of 
Measurement

( ±mV )

เอกสารไม่ควบคุมเอกสารไม่ควบคุม



Cert.No.: 25CH262
Page.: 3 of 3

Calibration  Results
Function : pH Measurement

 
Unit Under Actual pH Actual mV Coverage
Calibration Reading Reading factor

(mV) k
pH  Electrode 4.01 178.3 2.05
S/N.: - 7.00 2.3 2.00

7.00 2.4 2.00
10.01 -172.2 2.00

Function : Temperature Measurement
( * )  Without adjustment
This equipment was connected with Temperature Probe;
- Model : 
- Serial No. :

- Length : 110 mm.
- Diameter : 16 mm.
- Immersion Depth : 80 mm.

Calibration UUC* Coverage
Point Reading factor
( °C ) ( °C ) ( °C ) k

15.0 15.0 -0.003 2.00
30.0 30.0 -0.004 2.00
45.0 45.0 -0.002 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 %.

-o0o-

45.002 0.13

Standard  pH Uncertainty of
Buffer Solution pH Measurement  

(±)
4.007 0.0085

-

6.999 0.0092
10.010 0.0092

30.004 0.13

Dimension of probe

Standard  Error Uncertainty of
Temperature measurement  

( °C ) ( ± °C )

15.003 0.13

-

6.999 0.0092

Performing three buffers standard curve by using buffer nominal pH (4,7)(7,10)

เอกสารไม่ควบคุมเอกสารไม่ควบคุม



Cert.No.: 25TW24
Page.: 1 of 2

Equipment : DO Meter
Manufacturer : Horiba
Model : LAQUA-DO210
Serial No. : HE9M0004
ID No. : UAE.EFM.012/2563 (EFM.DO.01/63)
Received Date :
Test Date :
Reference :
Submitted by : United Analyst and Engineering Consultant Co.,Ltd.

3 Soi Udomsuk 41, Sukhumvit Road, Bangchak,  
Phrakhanong, Bangkok 10260

Laboratory Condition : Temperature  ( 25  5 ) C
Humidity       ( 50  20 ) %

Test  Procedure : In - house  method  :  CP-CH9
by Comparison Technique with Azide Modification Method

Tested by :

Approved by :

(   ) Chakrit Waewwanjua
(   ) Ponpan  Paipim
(   ) Saithip  Meangmai

Issue Date : 5 February 2025

2502-0108WSC-2

04 February 2025
05 February 2025

_____________________
Approved Signatory

Walalak  Sirithean

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES

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

Certificate of Testing

เอกสารไม่ควบคุม



Cert.No.: 25TW24
Page.: 2 of 2

Condition of this result of calibration

1.  Reference Standard Instruments :
     This certification is traceable to the International System of Unit through the reference standards 
     laboratory of Industrial Calibration Center, Technology Promotion Association (Thailand-Japan).

Serial No. ID No.
- 130BU10

14233821 110RC001
2.  Standard Material :- 

Result  :  Dissolved Oxygen Meter Adjustment With Air 100 %

   

Instruments Certificate No.
            1. Burette 23CG1172
            2. Balance

(mg/L) (mg/L)

Standard Deviation

Dissolved Oxygen Probe No.: 9K2B0019

DO MeterTitration Method
(Azide Modification Method)

(mg/L)

Due Date
22 Mar 2025

24MM131 04 July 2025

0.00848.20 8.20

-o0o-

 Intend to use for advertising and referral purpose is prohibited.This report may not be  reproduced 
 other in full, without written approval of the laboratory

            This report was certified only for the instrument we tested.It is allowable to use for study

Reading

Sodium Thiosulfate 5-Hydrate AR
Material Manufacturer

KEMAUS
Lot.No.

2203162447
Assay
99.6%

เอกสารไม่ควบคุม



  Cert. No.: 25LM17
       Page.: 1 of 2

 
Equipment : DO Meter with Sensor

Manufacturer : Horiba

Model : LAQUA-DO210

Serial No. : HE9M0004

ID No. : UAE.EFM.012/2563(EFM.DO.01/63)

Submitted by : United Analyst and Engineering Consultant Co.,Ltd.
3 Soi Udomsuk 41, Sukhumvit Road, 
Bangchak, Phrakhanong, 
Bangkok  10260

Location :

Received Order :
Calibrated Date :
Ambient Temperature : ( 26 ± 10 ) OC
Relative Humidity : ( 50 ± 30 ) %
AC Line Voltage : ( 220 ± 22 ) V

Calibrated by :

Approved by :

Issue Date :

Approved Signatory

07 February 2025

Warakorn Lerngagtrakul

(    ) Chakrit Waewwanjua
(    ) Suwit Imjai
(    ) Kunchit Promprat

04 February 2025

TPA On Site Calibration Laboratory 

05 February 2025

เอกสารไม่ควบคุม



Equipment : Cert. No.: 25LM17
Condition As-Received :    Page.: 2 of 2
Reference :
Procedure Used :-
    Calibration were conducted using in-house calibration procedure CP-OT01 according to comparison with
Industrial Platinum Resistance Thermometer ( IPRT ) into Temperature Bath.
    The temperature scale used was based on ITS-90.
Condition of this result of calibration
1. Reference standard instrument:-
   Instrument
1) Digital Thermometer
2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This certification is traceable to the International System of Unit.

Remark : TPA : Technology Promotion Association ( Thailand - Japan )
Result of Calibration :- ( * )  Without Adjustment
Function : Temperature measurement.

This instrument was connected with  temperature sensor, S/N.: 9K2B0019
Calibration

Point
( OC )
15.0
30.0
45.0

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 %.

-o0o-

2.00
2.00
2.00

0.16
0.16
0.16

15.0
30.0
45.0

15.003
30.003
45.003

-0.003
-0.003
-0.003

k

Used Item 
DO Meter with Sensor

2502-0108WSC-1

80
80
80

( ± OC )( mm ) ( OC ) ( OC ) ( OC )

Coverage

Due Date
25 Oct 2025

Depth Temperature Reading FactorErrorImmersion Standard UUC* Uncertainty 

Traceable
TPA

Serial No.
A52847

Cert. No.
24I1189 

เอกสารไม่ควบคุม



Cert.No.: 25CH165
Page.: 1 of 3

Equipment : Conductivity Meter
Manufacturer : Horiba
Model : LAQUA-EC210
Serial No. : HC9L0014
ID No. : UAE.EFM.007/2563(EFM.SCT.01/63)
Condition As-Received: Used Item
Received Date :
Calibration Date :
Reference : 2502-0107WSC-1
Submitted by : United Analyst and Engineering Consultant Co.,Ltd.

3 Soi Udomsuk 41, Sukhumvit Road, 
Bangchak,  Phrakhanong, Bangkok  10260

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

- CP-CH6 by direct measurement  
 with certified reference material  (CRM)
- CP-CH8 by comparison with temperature standard

Calibrated by : Warakorn  Lerngagtrakul

Approved by : _____________________
Approved Signatory

(   ) Chakrit Waewwanjua
(   ) Ponpan  Paipim
(   ) Saithip  Meangmai

Issue Date : 06 February 2025

04 February 2025
05 February 2025

เอกสารไม่ควบคุม



Cert.No.: 25CH165
Page.: 2 of 3

Condition of this result of calibration
1. Reference  Standard  Instrument :-       

Serial No.  ID No.
1963878 130RC095
4982054 110RC044

     - This Certification is traceable to SI Throught Technology Promotion Association (Thailand - Japan)
2. Certified Reference  Materials :-
     - Conductivity calibration solution, CPA chem Ltd., The measurement results are traceable to SI 
       through CPA chem Ltd., ANSI-ASQ National Accreditation Board, Accredited No. AR-1835

1412.9 µS/cm
12.881 mS/cm

     -  Control Conductivity calibration solution temperature by Water bath (25 ± 0.1) °C
3. This certificate is valid only to the item calibrated on date and place of calibration.

Calibration  results

( * )   After  Adjustment at  1412.9 µS/cm

Coverage
factor
k

1412.9 µS/cm 1430 µS/cm 1413 µS/cm µS/cm 2.00
12.881 mS/cm 12.69 mS/cm 12.58 mS/cm mS/cm 2.00

Remark :      - UUC* = Unit Under Calibration

CPA Chem 1005307 15 June 2025
Exp. dateManufacturer Lot No.Conductivity Solution

           1) Thermometer 24I995 09 Sep 2025
           2) Ref. Std.Thermometer 24I757 14 July 2025

Due date    Instrument Certificate No. 

CPA Chem 15 June 20251005308

UUC* Reading

Function : Conductivity Measurement

     Conductivity Electrode Serial No.: 9B9F0064

Standard

( ± )

9.2
0.086

Before Adjustment After Adjustment Uncertainty
Conductivity UUC* Reading of  Measurement

Solution

เอกสารไม่ควบคุม



Cert.No.: 25CH165
Page.: 3 of 3

Calibration  Results
Function : Temperature Measurement
This equipment was connected with Temperature Probe;
      - Model  : 
     - Serial No. :
Dimension of probe;
     - Length : 110 mm
     - Diameter : 16 mm

100 mm

Calibration Result : Without adjustment

Calibration Coverage
Point factor
( °C ) k

15.0 2.00
30.0 2.00
45.0 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 %.

45.003 45.0 -0.003 0.13

( °C ) ( °C ) ( °C ) ( ± °C )

15.002 15.0 -0.002 0.13

Error Uncertainty of
Temperature Reading Measurement  

30.003 30.0 -0.003 0.13

9383
9B9F0064

 - Immersion Depth : 

-o0o-

Standard  UUC*

เอกสารไม่ควบคุม



         Cert.No.: 25CH605
       Page.: 1 of 2

Equipment : Turbidity Meter
Manufacturer : Thermo Scientific
Model : EUTECH TN-100
Serial No. : 3130328
ID. No. : UAE.EFM.025/2566(TM.03/66)
Condition As-Received: Used Item
Received Date : 26 May 2025
Calibration Date : 27 May 2025

Reference : 2505-0795WSC-2
Submitted by : United Analyst and Engineering Consultant Co.,Ltd.

3 Soi Udomsuk 41, Sukhumvit Road, Bangchak,  
Phrakhanong, Bangkok 10260

Ambient Temperature : (23  ± 3.0)  ºC
Relative Humidity : (50  ±  20) % 
Calibration  Procedure : In - house  method  :  CP-CH11

Direct measurement by 
using Formazin standard solution

Calibrated by : Walalak  Sirithean

Approved by : _____________________
Approved Signatory

(   ) Chakrit Waewwanjua
(   ) Ponpan  Paipim
(   ) Saithip  Meangmai
Issue Date : 27 May 2025

เอกสารไม่ควบคุม

1724
Placed Image



Cert.No. : 25CH605
Page. : 2 of 2

Condition of this calibration result
1.  Reference Standard Instruments :

2. Certified Reference Materials    :  Turbidity Standard solution (Formzin)

Turbidity Solution
20.0 NTU
100.0 NTU
800 NTU

3. This certificate is valid only to the item calibrated on date and place of calibration.

Calibration result
Performing four - Formazin suspension standard curve by using  0.1,20,100,800  NTU

Coverage
Factor
k

2.00
2.00
2.00
2.00

Remark - UUC* = Unit Under Calibration
- NTU = Nephelometric Turbidity Units
-  0.1 NTU  has been prepared dilution from 20.0 NTU

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 %.

18 Mar 2026
18 Mar 2026
18 Mar 2026

CPA Chem
CPA Chem

1088008

Uncertainty of

-o0o-

( ± NTU )
MeasurementFormazine suspension

0.12
20.0

   1) Thermo-Hygrograph
Instruments

   2) Liquid-in Glass Thermometer

19.9
0.1

0.16

Certificate No.
24H1372

99.4 0.94
800 801 5.2

0.046
( NTU )

ID No.
130EC010
130RC003

( NTU )

UUC* Reading

 - This measurement result is traceable to SI  through Technology Promotion Association (Thailand - Japan)

Standard

25I440

100.0

12 June 2025
16 Apr 2026

Due date

Tubidity Meter serial number : 3130328

Lot No.Manufacturer Exp. date
CPA Chem

1088017
1088007

        - The measurement results are traceable to SI  through CPA chem Ltd.,    

เอกสารไม่ควบคุม



Cert.No.: 25CH360
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Equipment : Conductivity Meter
Manufacturer : YSI Environmental
Model : Pro 30
Serial No. : 23A104805
ID No. : UAE.EFM.067/2566(EFM.SCT.03/66)
Condition As-Received: Used Item
Received Date :
Calibration Date :
Reference : 2503-0610WSC-2
Submitted by : United Analyst and Engineering Consultant Co.,Ltd.

3 Soi Udomsuk 41, Sukhumvit Road, 
Bangchak,  Phrakhanong, Bangkok  10260

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

- CP-CH6 by direct measurement  
 with certified reference material  (CRM)
- CP-CH8 by comparison with temperature standard

Calibrated by : Warakorn  Lerngagtrakul

Approved by : _____________________
Approved Signatory

(   ) Chakrit Waewwanjua
(   ) Ponpan  Paipim
(   ) Saithip  Meangmai

Issue Date : 21 March 2025

18 March 2025
20 March 2025

เอกสารไม่ควบคุม



Cert.No.: 25CH360
Page.: 2 of 3

Condition of this result of calibration
1. Reference  Standard  Instrument :-       

Serial No.  ID No.
1963878 130RC095
4982054 110RC044

     - This Certification is traceable to SI Throught Technology Promotion Association (Thailand - Japan)
2. Certified Reference  Materials :-
     - Conductivity calibration solution, CPA chem Ltd., The measurement results are traceable to SI 
       through CPA chem Ltd., ANSI-ASQ National Accreditation Board, Accredited No. AR-1835

1412.9 µS/cm
12.881 mS/cm

     -  Control Conductivity calibration solution temperature by Water bath (25 ± 0.1) °C
3. This certificate is valid only to the item calibrated on date and place of calibration.

Calibration  results

( * )   After  Adjustment at  1412.9 µS/cm

Coverage
factor
k

1412.9 µS/cm 1330 µS/cm 1414 µS/cm µS/cm 2.00
12.881 mS/cm 12.10 mS/cm 12.92 mS/cm mS/cm 2.00

Remark :      - UUC* = Unit Under Calibration

CPA Chem 1005307 15 June 2025
Exp. dateManufacturer Lot No.Conductivity Solution

           1) Thermometer 24I995 09 Sep 2025
           2) Ref. Std.Thermometer 24I757 14 July 2025

Due date    Instrument Certificate No. 

CPA Chem 15 June 20251005308

UUC* Reading

Function : Conductivity Measurement

     Conductivity Electrode Serial No.: 23A100616

Standard

( ± )

9.2
0.086

Before Adjustment After Adjustment Uncertainty
Conductivity UUC* Reading of  Measurement

Solution

เอกสารไม่ควบคุม



Cert.No.: 25CH360
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Calibration  Results
Function : Temperature Measurement
This equipment was connected with Temperature Probe;
      - Model  : 
     - Serial No. :
Dimension of probe;
     - Length : 94 mm
     - Diameter : 2.5 mm

90 mm

Calibration Result : Without adjustment

Calibration Coverage
Point factor
( °C ) k

15.0 2.00
30.0 2.00
45.0 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 %.

45.004 44.8 -0.204 0.13

( °C ) ( °C ) ( °C ) ( ± °C )

15.004 14.8 -0.204 0.13

Error Uncertainty of
Temperature Reading Measurement  

30.000 29.8 -0.200 0.13

PRO 30 COND-T
23A100616

 - Immersion Depth : 

-o0o-

Standard  UUC*

เอกสารไม่ควบคุม



ภาคผนวก จ

หนังสืออนุญาตข้ึนทะเบยีนหองปฏิบตัิการวิเคราะหเอกชน










































