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ภาพประกอบมาตรการป้องกันและแก้ไขผลกระทบ
สิ่งแวดล้อม และมาตรการติดตามตรวจสอบ

คุณภาพสิ่งแวดล้อม

เอกสารแนบ3



                                                                                                                                                            เอกสารแนบ 3 

 

บริษัท ไมน ์เอ็นจิเนียริ่ง คอนซัลแตนท ์จ  ากดั 1 | ห น้ า  

 

รูปที่ 1 กล่องรับเร่ืองราวร้องทุกข์ความเดือดร้อน  

 

รูปที่ 2 ป้ายแสดงแผนผังโครงการ 

 

รูปที่ 3 แนวเว้นไมท่ำเหมอืง 

 
แนวเว้นไม่ทำเหมืองระหว่างหลักหมุดที่ 14-15 

 
แนวเว้นไม่ทำเหมืองจากทางน้ำสาธารณะ 
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18/03/2024 

18/03/2024 
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                                                                                                                                                            เอกสารแนบ 3 

 

บริษัท ไมน ์เอ็นจิเนียริ่ง คอนซัลแตนท ์จ  ากดั 2 | ห น้ า  

 

 
แนวเว้นไม่ทำเหมืองจากทางสาธารณประโยชน์ 

รูปที่ 4 คันทำนบดิน 

 

รูปที่ 5 แนวต้นไม้บริเวณพ้ืนที่โครงการ 
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18/03/2024 18/03/2024 

18/03/2024 



                                                                                                                                                            เอกสารแนบ 3 

 

บริษัท ไมน ์เอ็นจิเนียริ่ง คอนซัลแตนท ์จ  ากดั 3 | ห น้ า  

 

  

รูปที่ 6 พื้นที่หน้าเหมืองปจัจุบัน 

  

รูปที่ 7 การปิดคลุมผ้าใบรถบรรทุก 
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                                                                                                                                                            เอกสารแนบ 3 

 

บริษัท ไมน ์เอ็นจิเนียริ่ง คอนซัลแตนท ์จ  ากดั 4 | ห น้ า  

 

รูปที่ 8 ป้ายจำกัดความเรว็ 

 

รูปที่ 9 ป้ายเตือนระวังรถบรรทุกเข้า-ออก 

 

รูปที่ 10 บ่อรับน้ำหน้าเหมือง 
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                                                                                                                                                            เอกสารแนบ 3 

 

บริษัท ไมน ์เอ็นจิเนียริ่ง คอนซัลแตนท ์จ  ากดั 5 | ห น้ า  

 

รูปที่ 11 เส้นทางขนส่งแร ่

    

รูปที่ 12 ป้ายประชาสัมพนัธ์ผลการตรวจวัดคุณภาพสิ่งแวดล้อม 

 

รูปที่ 13 ป้ายเตือนการสวมใส่อุปกรณ์ป้องกันอันตรายส่วนบุคคล 
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                                                                                                                                                            เอกสารแนบ 3 

 

บริษัท ไมน ์เอ็นจิเนียริ่ง คอนซัลแตนท ์จ  ากดั 6 | ห น้ า  

 

รูปที่ 14 อุปกรณ์ปฐมพยาบาลเบื้องต้น 

  

รูปที่ 15 การตรวจวดัคุณภาพอากาศ ระหว่างวันที่ 18-21 มีนาคม 2567 

 
ที่ทำการอบต. ชากโดน (บ้านแขมงคงมั่น) 

 
โรงเรียนวัดสันติวัน 

รูปที่ 16 การตรวจวดัความเร็วและทิศทางลม ระหว่างวันที่ 18-21 มีนาคม 2567 

 
โรงเรียนวัดสันติวัน 
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18/03/2024 



                                                                                                                                                            เอกสารแนบ 3 

 

บริษัท ไมน ์เอ็นจิเนียริ่ง คอนซัลแตนท ์จ  ากดั 7 | ห น้ า  

 

รูปที่ 17 การตรวจวดัระดับเสียง ระหว่างวันที ่18-21 มีนาคม 2567 

 
ที่ทำการอบต. ชากโดน (บ้านแขมงคงมั่น) 

 
โรงเรียนวัดสันติวัน 

รูปที่ 18 การเก็บตัวอย่างน้ำผิวดิน เมื่อวันที่ 2 พฤษภาคม 2567 

 
คลองลาวนช่วงก่อนไหลผ่านพื้นที่โครงการ 

 
คลองลาวนช่วงที่บรรจบกับคลองสองสลึงแล้ว 

 
คลองสองสลึงก่อนถึงพื้นที่โครงการ 

 
บ่อดักตะกอนในขุมเหมือง 
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รายงานแผนและผลการด าเนินการฟื้นฟพูื้นที่ท าเหมือง

เอกสารแนบ4
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ส าเนาบัญชีกองทุนพัฒนาพื้นที่รอบเหมืองแร่

เอกสารแนบ5
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ส าเนาบัญชีกองทุนสุขภาพอนามัย

เอกสารแนบ6
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การจัดตั้งคณะกรรมการชุมชนสัมพันธ์

เอกสารแนบ7
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ผลตรวจสุขภาพพนักงาน

เอกสารแนบ8
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หนังสือรับรองผลการวิเคราะห์ทางห้องปฏิบัติการ

เอกสารแนบ9
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เอกสารสอบเทียบเครื่องมือ

เอกสารแนบ10



FOR
NOMENCLATURE :

:

MODEL / TYPE :

SERIAL NO. :

CLID. NO. :

JOB CONTROL  NO. :

MINE ENGINEERING CONSULTANT CO., LTD.

2/114,2/115 JSP CITY RANGSITKLONG 1, SOI. RANGSIT-NAKHON NAYOK 34/1, 

PRACHATHIPAT, THANYABURI, PATHUM THANI 12130 THAILAND.

12  July  2023

Certificate No. Q23075999

F3-011-04/01-12 page 1 of  4

Calibration Engineer

Authorized Signatory

Mongkol  Yotsoontorn 

ELECTRONIC BALANCE

31  July  2023

CUSTOMER      :

Report of calibration screening must not be taken in part. Except complete. Without the approval of the Calibration Laboratory Co., Ltd.

31  July  2023

Approved By :

Chonvit  Thongnat

362101622

METTLER TOLEDO

230712075999

Calibrated By :

1123163290[MEC-LAB02]

DATE OF RECEIVED : DATE OF ISSUED :

CERTIFICATE OF CALIBRATION

AB204-S

MANUFACTURER

This Calibration Certificate documents the traceability to national standards, which realize the units of  measurement according to 

the International System of  Units ( SI )   
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FOR
           NOMENCLATURE :

           MANUFACTURER :

            MODEL / TYPE :

           SERIAL NO. :

           LOCATION SITE :

           DATE OF CALIBRATION      :

ENVIRONMENT  CONDITIONS  :

Temperature : 25 °C to 26 °C Relative Humidity : 48 % to 50 %

PROCEDURE  USED  :

This instrument was calibrated under procedure No. CLC-CPMB-01 based on EURAMET/cg-18/Version 4.0 (11/2015).

The calibration was performed by Comparison with Weight Set which maintained by the Calibration Laboratory Co., Ltd.

REFERENCE  STANDARD USED  : 

Weight Set Mettler Toledo Class E2 S/N. 158850.

TRACEABILITY  :

The measurements are traceable to International System of  Units (SI), through National Institute of  Metrology (Thailand).  

Certificate No. MM-0120-21, Due Date 17 December 2023.

UNCERTAINTY  :

The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied by the coverage

factor complies with the table which for a normal distribution corresponds to a coverage probability of  approximately 95%. It has 

been evaluated according to the "Evaluation of  the Uncertainty of  Measurement in Calibration (EA-4/02 M:2022)" 

Certificate No. Q23075999

F3-011-04/01-12 page 2 of  4

25  July  2023

ELECTRONIC BALANCE

METTLER TOLEDO

AB204-S

1123163290[MEC-LAB02]

REPORT OF CALIBRATION

LABORATORY
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CONDITION OF CALIBRATION ITEM : GOOD

MEASUREMENT  RESULTS : (    ) without adjustment  ( X ) adjustment

1. Error of indications [ Before Adjustment ]

2. Error of indications [ After Adjustment ]

3. Repeatability of indications

Certificate No. Q23075999

F3-011-04/01-12 page 3 of  4

50.0000

-

5.0000 5.0000

50.0000 50.0000 49.9993 -0.0007 - -

200.0000 199.9997 199.9982 -0.0015 -

100.0000 100.0000 99.9989 -0.0011

0.0000 0.07

0.24 2,00

2,00

150.0000 149.9999 149.9999 0.0000 0.24 2,00

100.0000

0.1000 0.1000 0.0000 0.06

5.0000

10.0000 0.07 2,00

200.0000 199.9997 199.9997 0.0000

0.0000 0.12100.0000 100.0000

Nominal Test Value ( g )

2,00

2,00

10.0000 10.0000 0.0000

1.0000 0.0000 0.07

0.0000 0.08

2,00

50.0000 50.0000

Nominal Test Value Conventional mass

( g )

2,00

0.0100 0.0100 0.0000

0.1000

Coverage factor k
Balance ( g )

UncertaintyError of 

( g )

2,00

2,00

200.0000

Display Value

( g ) ± ( mg )

0.0000

0.0010 0.0010 0.0010 0.0000

0.00004

1.0000 1.0000

0.06

Standard Deviation of  Reading ( g )

0.0000 0.03 2,28

0.06

Unload

0.0100

CALIBRATION DATA

Nominal Test Value Conventional mass Display Value Error of Uncertainty
Coverage factor k

( g ) ( g ) ( g ) Balance ( g ) ± ( mg )

10.0000 10.0000 9.9999 -0.0001 -

- -

0.0000

-

20.0000 20.0000 19.9997 -0.0003 - -
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4. Effect of eccentric application of a load on the indication

Note. The Scope of  Accredited  ANAB Certificate No. ACDM-2814 Version 008 Page 41 of  54

Certificate No. Q23075999

F3-011-04/01-12 page 4 of  4

50.0000 50.0000

Maximum Difference of

Center Value ( g )

0.0001

Nominal Test Value ( g )
Display Value ( g )

Position 1 Position 2 Position 3 Position 5

This report is valid for the above stated instrument/s only.

###  End of Certificate  ###

50.0000 49.9999 50.0000 50.0000

CALIBRATION DATA

Position 4


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FOR
NOMENCLATURE :

:

MODEL / TYPE :

SERIAL NO. :

CLID. NO. :

JOB CONTROL  NO. :

MINE ENGINEERING CONSULTANT CO., LTD.
2/114,2/115 JSP CITY RANGSITKLONG 1, SOI. RANGSIT-NAKHON NAYOK 34/1, 
PRACHATHIPAT, THANYABURI, PATHUM THANI 12130 THAILAND.

12  July  2023

Certificate No. Q23075998
F3-011-04/01-12 page 1 of  4

This Calibration Certificate documents the traceability to national standards, which realize the units of  measurement according to 

the International System of  Units ( SI )   

CERTIFICATE OF CALIBRATION

AZ214
MANUFACTURER

362101621

SARTORIUS

230712075998

Calibrated By :

28092281[MEC-LAB01]

DATE OF RECEIVED : DATE OF ISSUED :

CUSTOMER      :

Report of calibration screening must not be taken in part. Except complete. Without the approval of the Calibration Laboratory Co., Ltd.

02  August  2023

Approved By :

Chonvit  Thongnat

Calibration Engineer

Authorized Signatory

Mongkol  Yotsoontorn 

ELECTRONIC BALANCE

02  August  2023

ACER
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FOR
           NOMENCLATURE :

           MANUFACTURER :

            MODEL / TYPE :

           SERIAL NO. :

           LOCATION SITE :

           DATE OF CALIBRATION      :

ENVIRONMENT  CONDITIONS  :
Temperature : 25 °C to 26 °C Relative Humidity : 48 % to 50 %

PROCEDURE  USED  :
This instrument was calibrated under procedure No. CLC-CPMB-01 based on EURAMET/cg-18/Version 4.0 (11/2015).

The calibration was performed by Comparison with Weight Set which maintained by the Calibration Laboratory Co., Ltd.

REFERENCE  STANDARD USED  : 
Weight Set, Mettler Toledo Class E2 S/N. 158850.

TRACEABILITY  :
The measurements are traceable to International System of  Units (SI), through National Institute of  Metrology (Thailand).  
Certificate No. MM-0120-21, Due Date 17 December 2023.

UNCERTAINTY  :
The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied by the coverage

factor complies with the table which for a normal distribution corresponds to a coverage probability of  approximately 95%. It has 

been evaluated according to the "Evaluation of  the Uncertainty of  Measurement in Calibration (EA-4/02 M:2022)" 

Certificate No. Q23075998

F3-011-04/01-12 page 2 of  4

AZ214
28092281[MEC-LAB01]

REPORT OF CALIBRATION

25  July  2023

ELECTRONIC BALANCE

LABORATORY

SARTORIUS
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CONDITION OF CALIBRATION ITEM : GOOD
MEASUREMENT  RESULTS : (    ) without adjustment  ( X ) adjustment

1. Error of indications [ Before Adjustment ]

2. Error of indications [ After Adjustment ]

3. Repeatability of indications

Certificate No. Q23075998
F3-011-04/01-12 page 3 of  4

200.0000 199.9997 199.9996 -0.0001 0.33 2,00
150.0000 149.9999 149.9998 -0.0001 0.26 2,00

2,00
100.0000 100.0000 99.9998 -0.0002 0.18 2,00

0.08
50.0000 50.0000 49.9999 -0.0001 0.11

1.0000 1.0000 0.0000

10.0000 10.0000 9.9999 -0.0001

0.1000

200.0000 199.9997 199.9984 -0.0013 - -

0.0010 0.0010

100.0000 100.0000 99.9989 -0.0011 - -
50.0000 50.0000 49.9993 -0.0007 - -

-
20.0000 20.0000 19.9998 -0.0002 - -

( mg )
10.0000 10.0000 10.0004 +0.0004 -

Nominal Test Value Conventional mass Display Value Error of Uncertainty
Coverage factor k

( g ) ( g ) ( g ) Balance ( g )

0.0010 0.0000 0.07 2,00

2,005.0000 5.0000 4.9999 -0.0001 0.07

0.0100 0.0100 0.0100 0.0000 0.07 2,00

Display Value
( g ) ( mg )

2,00
2,000.07

CALIBRATION DATA

Nominal Test Value Conventional mass
( g )

Coverage factor k
Balance ( g )

Standard Deviation of  Reading ( g )
200.0000 0.00006

Nominal Test Value ( g )

0.07
0.1000 0.1000

1.0000
0.0000

2,00

0.04 2,32

Error of 
( g )

Unload 0.0000 0.0000 0.0000

Uncertainty
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4. Effect of eccentric application of a load on the indication

Note. The Scope of  Accredited  ANAB Certificate No. ACDM-2814 Version 008 Page 41 of  54

Certificate No. Q23075998
F3-011-04/01-12 page 4 of  4

CALIBRATION DATA

###  End of Certificate  ###

Position 4
49.9997 49.9999

Position 5
50.0000 49.9997

This report is valid for the above stated instrument/s only.

Maximum Difference of
Center Value ( g )

0.0002

Nominal Test Value ( g )
Display Value ( g )

Position 1 Position 2 Position 3
50.0000 49.9999
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FOR
NOMENCLATURE :

:

MODEL / TYPE : PH700
SERIAL NO. : 983068/93X218814/93X052911[MEC-LAB06]
CLID. NO. :

JOB CONTROL  NO. :

MINE ENGINEERING CONSULTANT CO., LTD.
2/114,2/115 JSP CITY RANGSITKLONG 1, SOI. RANGSIT-NAKHON NAYOK 34/1,

PRACHATHIPAT, THANYABURI, PATHUM THANI 12130 THAILAND.

25  July  2023

Certificate No. Q23081582
F3-011-04/01-12 page 1 of  4

372200480

Approved By :

02  August  2023DATE OF RECEIVED :

Calibration Engineer

Wenick Inchaisri 

MANUFACTURER
pH METER

CERTIFICATE OF CALIBRATION

EUTECH INSTRUMENTS

02  August  2023

This Calibration Certificate documents the traceability to national standards, which realize the units of  measurement according to 

the International System of  Units ( SI )   

Authorized Signatory

Sukgasem  Seehanart 

Mongkol  Yotsoontorn 

230725081582

Calibrated By :

DATE OF ISSUED :

Report of calibration screening must not be taken in part. Except complete. Without the approval of the Calibration Laboratory Co., Ltd.

CUSTOMER      :
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FOR
           NOMENCLATURE :

           MANUFACTURER :

            MODEL / TYPE :

           SERIAL NO. :

           LOCATION SITE : LABORATORY
           DATE OF CALIBRATION      :

ENVIRONMENT  CONDITIONS  :
Temperature : 24°C to 25°C Relative Humidity : 48% to 52%

PROCEDURE  USED  :
This instrument was calibrated under procedure No. CLC-CPCH-01, CLC-CPTH-03 based on ASTM E 644-04

as calibration guidelines. The calibration was performed by direct measurement with Certified Reference Material (CRM)

and comparison with Micro Calibration Bath, Precision Thermometer and IPRT
which maintained by the Calibration Laboratory Co., Ltd.

REFERENCE  STANDARD USED  : 
1. pH Standard Solution, NIMT TRM CODE TRM-S-2002 , TRM CODE TRM-S-2003 , TRM CODE TRM-S-2007.

2. pH Standard Solution, Control Company Catalog Number 06-664-260,11754256, Lot Number CC757348.
3. Precision Thermometer, ASL Model F100 S/N. 010228/28.
4. Micro Calibration Bath, Kambic Model OBM-LT S/N. 18015718.
5. IPRT, SDL Model T100-450-1D S/N. K0897A-1-19.

Certificate No. Q23081582
F3-011-04/01-12 page 2 of  4

REPORT OF CALIBRATION

25  July  2023

pH METER

983068/93X218814/93X052911[MEC-LAB06]

EUTECH INSTRUMENTS
PH700

ACER
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TRACEABILITY  :
1. The measurements are traceable to International System of  Units (SI) , through National Institute of  Metrology (Thailand).  
Lot Number. 080822 , 040822 , 230822. Due Date 26 April 2024.
2. The measurements are traceable to International System of  Units (SI) , through Control Company.

Certificate No. 4281-13507707 , Due Date 14 July 2024.
3. The measurements are traceable to International System of  Units (SI) , through Thailand Institute of Scientific 
and Technological Research (TISTR). Certificate No. PSL-T 0822/65, Due Date 22 August 2023.
4. The measurements are traceable to International System of  Units (SI) , through Calibration Laboratory Co., Ltd.  
Certificate No. Q22130793, Due Date 05 January 2024.
5. The measurements are traceable to International System of  Units (SI) , through National Institute of  Metrology (Thailand).  
Certificate No. TT-0104-22, Due Date 25 August 2023.

UNCERTAINTY  :
The reported expanded uncertainty of  measurement is stated as the standard uncertainty of  measurement multiplied by the coverage
factor complies with the table which for a normal distribution corresponds to a coverage probability of  approximately 95 %.
It has been evaluated according to the "Evaluation of  the Uncertainty of  Measurement in Calibration (EA-4/02 M:2022)" 

Certificate No. Q23081582
F3-011-04/01-12 page 3 of  4
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CONDITION OF CALIBRATION ITEM : GOOD
MEASUREMENT  RESULTS : ( X ) without adjustment (   ) adjustment
The table in the following gives the calibration results and associated measurement uncertainties 
of pH meter.

1. pH METER RESULT @ 25 °C

2,07
2,00
2,00
2,05

The Scope of  Accredited  ANAB Certificate No. ACDM-2814 Version 008 Page 2,3 of  54

2. TEMPERATURE RESULT [ THERMISTOR ]

Note. Probe  4 mm
Materials : Metal Sheath.

The Scope of  Accredited  ANAB Certificate No. ACDM-2814 Version 008 Page 47 of  54
The reported uncertainty is based on a standard uncertainty multiplied by coverage factor of  k = 2,00.

Certificate No. Q23081582
F3-011-04/01-12 page 4 of  4

25.0 0.00 0.13100

1.682 1.68 280 +0.002 0.015

10.01 -193.2 -0.007 0.01610.003

This report is valid for the above stated instrument/s only.

###  End of Certificate  ###

DUC Reading ( C )Immersion depth (mm) Actual Temperature ( C ) Correction ( C ) Uncertainty  ( C )
25.00

CALIBRATION DATA

  Standard pH pH Meter pH Meter
Correction

Uncertainty of 
k  FactorBuffer Solution Reading Reading pH Measurement

(pH) (pH) (mV) (pH) ( pH)

7.000 7.00 -25.3 0.000 0.013
4.003 4.00 150.0 +0.003 0.010
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FOR
NOMENCLATURE :

:

MODEL / TYPE : UF110

SERIAL NO. : B418.1125[MEC-LAB05]

CLID. NO. :

JOB CONTROL  NO. :

MINE ENGINEERING CONSULTANT CO., LTD.

2/114,2/115 JSP CITY RANGSITKLONG 1, SOI. RANGSIT-NAKHON NAYOK 34/1, 

PRACHATHIPAT, THANYABURI, PATHUM THANI 12130 THAILAND.

12  July  2023 02  August  2023

Certificate No. Q23076000

F3-011-04/01-12 page 1 of  4

Authorized Signatory

This Calibration Certificate documents the traceability to national standards, which realize the units of  measurement according to 

the International System of  Units ( SI )   

02  August  2023

CERTIFICATE OF CALIBRATION

332102410

OVEN

Wenick Inchaisri

Calibration Engineer

MANUFACTURER

DATE OF ISSUED :

Calibrated By :

230712076000

Approved By : Mongkol  Yotsoontorn 

Report of calibration screening must not be taken in part. Except complete. Without the approval of the Calibration Laboratory Co., Ltd.

CUSTOMER      :

DATE OF RECEIVED :

MEMMERT
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FOR
           NOMENCLATURE : OVEN

           MANUFACTURER :

            MODEL / TYPE :

           SERIAL NO. :

           LOCATION SITE    : LABORATORY

           DATE OF CALIBRATION      :

ENVIRONMENT  CONDITIONS  :

Temperature : 27 °C to 28 °C Relative Humidity : 52% to 53 %

PROCEDURE  USED  :

This instrument was calibrated under procedure No. CLC-CPTH-07 based on TLAS G-20 as calibration guidelines.

The calibration was performed by using Hydra Series II which maintained by the Calibration Laboratory Co., Ltd.

REFERENCE  STANDARD USED  : 

Hydra Series II, Fluke Model 2635A S/N. 8209003.

TRACEABILITY  :

The measurements are traceable to International System of  Units (SI) , through Calibration Laboratory Co., Ltd.  

Certificate No. Q23065867, Due Date 22 June 2024.

UNCERTAINTY  :

The reported expanded uncertainty of  measurement is stated as the standard uncertainty of  measurement multiplied by the coverage

factor complies with the table which for a normal distribution corresponds to a coverage probability of  approximately 95 %.

It has been evaluated according to the "Evaluation of  the Uncertainty of  Measurement in Calibration (EA-4/02 M:2022)" 

Certificate No. Q23076000

F3-011-04/01-12 page 2 of  4

REPORT OF CALIBRATION

25  July  2023

MEMMERT

B418.1125[MEC-LAB05]

UF110
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CONDITION OF CALIBRATION ITEM : GOOD

MEASUREMENT  RESULTS : ( X ) without adjustment (   ) adjustment

The table in the following gives the calibration results and associated measurement uncertainties of  the

measuring oven.

1. OVEN PERFORMANCE

Certificate No. Q23076000

F3-011-04/01-12 page 3  of  4

CALIBRATION DATA

Setting ( °C ) ( °C )

DUC

Indicating ( °C )

85.0

Measured Uniformity Measured Stability 

1.30

1.03

1.90

Measured Overall 

Variation ( °C )

0.50

104.0 0.11

0.26

1.04180.0

85.0

0.61

( °C )

0.13180.0

104.0
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2. TEMPERATURE DISTRIBUTION

Setting ( ° C ) Indicating ( ° C ) 1 2 3 4 5 6 7 8 9

85.0 85.0 85.09 85.44 85.15 85.34 85.12 85.13 84.65 85.36 85.08

104.0 104.0 104.08 104.32 104.19 104.42 104.11 104.16 103.55 104.27 104.08

180.0 180.0 180.34 181.19 180.60 181.00 180.23 180.47 179.46 181.10 180.21

The Scope of  Accredited  ANAB Certificate No. ACDM-2814 Version 008 Page 48 of  54

Certificate No. Q23076000

F3-011-04/01-12 page 4  of  4

This report is valid for the above stated instrument/s only.

###  End of Certificate  ###

CALIBRATION DATA 

0.39

0.45

Measured Temperature ( °C )@Probe No.9 is Ref.   Uncertainty  

 ± ( °C )

0.49 2,00

Technical Note : W =  56 cm, D = 40 cm, H = 48 cm.

DUC Coverage 

factor k

2,00

2,00
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    ICP-OES/Avio200 Preventive Maintenance (PM) 

 
Page 1 of  

ICP-OES/Avio200 Preventive Maintenance (PM) 

Company Name:  

Address 
(Instrument Location): 

 

 

Serial Number:  PM Number:  

Customer Name 
(if applicable): 

 
Telephone Number:  

   Service Engineer 
Name: 

 Service Order 
Number: 

 

 

Date PM Performed: 
(DD-MMM-YYYY) 

  Next PM Due Date: 

(DD-MMM-YYYY) 

 
 
 

 

Standard Labor Hours to Complete PM : 
 

4 hours 

 

Part Number Release Publication Date  

 
09370140 Rev.5

 
B 

 
January 2018 

 
 

Scope 
The purpose of this PM is to ensure the continued functionality of the PerkinElemer/Avio200 by 
inspecting and replacing any worn or damaged parts. This service should only be performed by a trained 
representative of PerkinElmer.  
The customer should save their method before the PM begins. 

 
General Instructions: 
The customer must provide the engineer operational data to demonstrate recent instrument 
performance prior to starting the PM. Always check with the customer before making any changes that 
may affect the customer’s analysis or calibration, including a current back-up of system software and/or 
data files. The completed document should be signed by an authorized PerkinElmer and customer 
representative and left with the customer. Update the PM sticker and instrument logbook as required. 

 
Copyright Information 
This document contains proprietary information that is protected by copyright.All rights are reserved.  
No part of this publication may be reproduced in any form whatsoever or translated into any language  
without  the  prior,  written  permission  of  PerkinElmer,  Inc. Copyright  © 2013 PerkinElmer, Inc. 

 
Trademarks 
Registered names, trademarks, etc. used in this document, even when not specifically marked as such, are 
protected by law.  PerkinElmer is a registered trademark of PerkinElmer, Inc.  All other trademarks and 
registered trademarks not owned by PerkinElmer, Inc. or its subsidiaries that are depicted herein are the 
property of their respective owners.  
Except as specifically set forth in its terms and conditions of sale, PerkinElmer makes no Warranty of 
any kind with regard to this document, including, but not limited to, the implied warranties of 
merchantability and fitness for a particular purpose.  
PerkinElmer shall not be liable for incidental or consequential damages in connection with the furnishing 
or use of this document. 
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    ICP-OES/Avio200 Preventive Maintenance (PM) 

 
Page 2 of  

Component List 

 

 Component / Specific Model Serial # Configuration Notes 

   

   

 

Parts Lists 
 

 

Parts Included with the PM 

Part Number  
(if applicable) 

Description Quantity 

09995098 Air Filter-Spectrometer  

N077520 Air Filter-RF Generator  

09992731 Axial Window 
 

B0810377 Radial Window 
 

N0770438 O-ring kit, injector support adapter 
 

N0780437 O-ring kit, torch 
 

 
 

Additional Reagents and Standards Required for PM 

Part Number   
(if applicable) 

Description Quantity Batch/Lot #    Expiration Date:    
(MM/YY) 

N0691579 
Multi-Element Standard 
(N069-1579 diluted 10X) 

1 
  

N9300221 
Instrument Calibration-4 
(N9300221 diluted 100X) 

1 
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    ICP-OES/Avio200 Preventive Maintenance (PM) 

 
Page 3 of  

Procedure Checklist 

Use ( ) to check off those steps in the checklist that have been completed. 
 
1.  General: 

 ☐ Ask customer about unit’s performance since last visit. 
 ☐ Check incoming AC line voltage under load for proper levels and grounding. 
 ☐ Is the instrument operational? 
  
2.  Mechanical: 

 ☐ Inspect and clean all fans and filters. 

☐ Inspect and replace torch components and necessary. 

 Torch Components Replaced: ☐Yes                    ☐No 
 If yes, list components replaced: 
  

☐ Inspect all tubing for signs of cracking or leaking and replace as necessary. 

Tubing Replaced: ☐Yes                    ☐No 
If yes, list tubing replaced:  

  
☐ Inspect the peristaltic pump for proper operation. 

☐ Check and adjust if necessary, the external nitrogen, argon shear gas and water supply pressures.  
 ☐ Check and adjust if necessary, the internal nitrogen, main argon, torch argon and shear gas 

pressures 

Regulator Measured Pressure Set Pressure 

Nitrogen N/A NA (calibrated in Factory) 

Main Argon  76psig 

Torch Argon  67psig 

Shear Gas  65psig 

Water  35psi 

 
☐ Check the shear gas nozzle for blockages and proper, uniform flow. 

☐ Inspect nitrogen Hi/Low purge and shear gas solenoids for proper function. 

☐ Inspect the function of all spectrometer motors. Drive the motors from the Spectrometer DCM.  Check all 
motors, couplings, set screws, gears or drive assembly located on the spectrometer (prism/grating 
wavelength drives, slits, shutter, DV mirror, X/Y mirror) if problems are found. 

☐ Perform preventative maintenance on the chiller as required.  Make the customer aware of the importance 
of maintaining the chiller fluid level and filter replacement.   

☐ Drain air compressor surge tank. 

☐ Clean exterior of instrument. 
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    ICP-OES/Avio200 Preventive Maintenance (PM) 

 
Page 4 of  

3.  Electrical: 

☐ Visually inspect all PC boards for cleanliness and signs of corrosion. 

☐ Check all RF generator and spectrometer power supply voltages.  

☐ Run instrument diagnostic checks from the appropriate Device Control Module. 
 

RF Generator: 

☐ Check the RF generator status screens. 

☐ Check the function of all interlocks. 
 

Spectrometer: 

☐ Check the spectrometer status screens. 

☐ Check for proper function of all motors from the Motor Control window. 

4.  Optical: 

☐ Check the neon lamp for proper operation. 

☐ Ensure that neon initialization passes at power up. 

☐ Ensure that there is a single, well defined peak of sufficient intensity (approximately 15,000 to 
60,000 cts.) for the 703.241nm neon line viewed in the DCM Collect Spectra window. Re-generate 
the neon correction table if problems are encountered. If problems are still exhibited after the 
table is re-generated, replace the neon lamp assembly. 

 

Neon Lamp Replaced:     ☐Yes                    ☐No 

☐ Perform the Initialize Optics routine from the Spectrometer Control window. 

☐ Insure that the routine passes with no error codes. If it fails, run a manual prism scan from the 
spectrometer DCM. 

☐ Insure the Dark Current measurement (Detector Calibration) passes at initialization. 

☐ Check the shutter home sensor position. 

☐ Check prism/electronics temperature sensor readback values from the DCM.  It is normal for 
these readings to be shown in red. A typical prism temperature is approximately 29.5 degree C. 
A typical electronics temperature is approximately 35 degree C. 

☐ Check the detector temperature from the DCM for -7.0 to -8.5 degree C. If outside of this range 
the detector cooling fan may not be operational. Further inspection may be necessary.  

☐ Inspect for proper function of the transfer optics. 1) shutter  2) DV mirror  3) X/Y mirror. 

☐ Clean or replace the axial and radial view windows as necessary. 

Axial Window Replaced:  ☐Yes                    ☐No 

Radial Window Replaced:  ☐Yes                    ☐No 

5.  Post PM Performance Tests: 

☐ Perform View Align. 

5.1 Spectral Resolution: 

☐ Measure the spectrometers ability to separate two adjacent wavelengths. 

Parameter Specification Test Result Pass/Fail 

As 193.696 - Resolution ≤0.009   

Ni 231.604 - Resolution ≤0.011   

Ni 341.476 - Resolution ≤0.015   

Ba 455.403 - Resolution ≤0.020   
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    ICP-OES/Avio200 Preventive Maintenance (PM) 

 
Page 5 of  

 
5.2 Precision: 

☐ Test for reproducibility of a set of measurement. 

Parameter Specification Test Result Pass/Fail 

Zn 213.856 %RSD ≤ 1 %   

Mg 280.856 %RSD ≤ 1 %   

Mg 285.207 %RSD ≤ 1 %   

Ba 455.403 %RSD ≤ 1 %   

 
5.4 Mn BEC: 

☐ Run Axial and Radial BEC according to the A&T spec, or the commissioning test procedure. 
 

Mn Background Equivalent Concentration: 

Method “MnBEC” For Samples “IB (2%HNO3)” and “IS (N069-1579/10)”, record intensities. 
 

Calculated BEC: BEC = (IB * Conc of Std) / (IS - IB). Where Conc of Std = 1,000 PPB 
 

Element Mode Conc. IB IS 

Mn 257.610 Radial 1,000 ppb   

Mn 257.610 Axial 1,000 ppb   

     

Mn 257.610 IB*Conc. IS - IB BEC Spec Pass/Fail 

Radial    <30 PPB  

Axial    <30 PPB  
 

 

 

 

6. Review: 

☐ Review with the customer PM work performed. 

☐ Discuss recommended customer supplied materials to have on hand. 

☐ Attach PM sticker. 
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    ICP-OES/Avio200 Preventive Maintenance (PM) 

 
Page 6 of  

Additional Comments 
 

 

Additional Comments Regarding the PM 

 

 

Review 

The preventive maintenance checks and if applicable performance tests for ICP-OES/Avio200 
have been completed. 

 
 

This ICP-OES/Avio200  Passes ☐    Fails ☐  the preventive maintenance. 

Review of Preventive Maintenance: 

Authorized PerkinElmer Representative: 

 

Date: 
 
 

(DD-MMM-YYYY) 
Authorized Customer Representative: Date: 

 
 

(DD-MMM-YYYY) 
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เอกสารอนุญาตขึ้นทะเบียนห้องปฏิบัติการวิเคราะห์

เอกสารแนบ11
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รายละเอียดสาขาและขอบข่ายใบรับรองห้องปฏิบัติการ 
(Scope of Accreditation for Testing) 
ใบรับรองเลขที่ 22-LB0164 
(Certification No. 22-LB0164) 

ชื่อห้องปฏิบัติการ 
(Laboratory Name) 

บริษัท ไมน์ เอ็นจิเนียริ่ง คอนซัลแตนท์ จำกัด 
(Mine Engineering Consultant Co., Ltd.) 

หมายเลขการรับรองที่ 
(Accreditation No.) 

ทดสอบ 0623 
(Testing 0623) 

ฉบับที่     03 
(Issue No.) 

ออกให้ตั้งแต่วันที่ 21 สิงหาคม พ.ศ. 2566 
(Valid from)             (21 August B.E.2566 (2023)) 

ถึงวันที่ 17 พฤษภาคม พ.ศ. 2571 
(Until)    (17 May B.E.2571 (2028)) 

สถานภาพห้องปฏิบัติการ 
(Laboratory status) 

 ถาวร 
 (Permanent) 

นอกสถานที่ 
 (Site) 

ชั่วคราว 
 (Temporary) 

เคลื่อนที่ 
 (Mobile) 

หลายสถานที่ 
 (Multisite) 
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  (Ministry of Industry, Thai Industrial Standards Institute)  

หน้าที่ 1/6 

สาขาการทดสอบ 
(Field of Testing) 

รายการทดสอบ 
(Parameter) 

วิธีทดสอบ 
(Test Method) 

สาขาสิ่งแวดล้อม 
(Environment field) 

 
 

 

1. น้ำ 
(Water) 

- Heavy Metals 
• Cadmium (Cd) 

  0.01 mg/L to 5 mg/L 
• Chromium (Cr) 

  0.01 mg/L to 5 mg/L 
• Copper (Cu) 

  0.10 mg/L to 5 mg/L 
• Iron (Fe) 

  0.01 mg/L to 5 mg/L 
• Lead (Pb) 

  0.01 mg/L to 5 mg/L 
• Manganese (Mn) 

  0.10 mg/L to 5 mg/L 
• Nickel (Ni) 

  0.01 mg/L to 5 mg/L 
• Zinc (Zn) 

  0.10 mg/L to 5 mg/L 
 

- Standard Methods for the 
Examination of Water and 
Wastewater, APHA, AWWA, 
WEF, 23rd edition, 2017,  
part 3120 B, and part 3030 F 
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สาขาการทดสอบ 
(Field of Testing) 

รายการทดสอบ 
(Parameter) 

วิธีทดสอบ 
(Test Method) 

สาขาสิ่งแวดล้อม 
(Environment field) 

 
 

 

1. น้ำ (ต่อ) 
(Water) (Count.) 

- Total Suspended Solids 
    5.0 mg/L to 2 000 mg/L 

 

- Standard Methods for the 
Examination of Water and 
Wastewater, APHA, AWWA, 
WEF, 23rd edition, 2017,  
part 2540 D 

 - Total Dissolved Solids 
    10 mg/L to 2 000 mg/L 

 

- Standard Methods for the 
Examination of Water and 
Wastewater, APHA, AWWA, 
WEF, 23rd edition, 2017,  
part 2540 C 

 - Total Solids 
    10 mg/L to 2 000 mg/L 

 

- Standard Methods for the 
Examination of Water and 
Wastewater, APHA, AWWA, 
WEF, 23rd edition, 2017,  
part 2540 B 

 - Total Hardness 
    1 mg/L to 2 000 mg/L 
    (Expressed as CaCO3) 

 

- Standard Methods for the 
Examination of Water and 
Wastewater, APHA, AWWA, 
WEF, 23rd edition, 2017,  
part 2340 C 
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สาขาการทดสอบ 
(Field of Testing) 

รายการทดสอบ 
(Parameter) 

วิธีทดสอบ 
(Test Method) 

สาขาสิ่งแวดล้อม 
(Environment field) 

 
 

 

2. น้ำเสีย 
(Wastewater) 
 

- Heavy Metals 
• Cadmium (Cd) 

  0.01 mg/L to 10 mg/L 
• Chromium (Cr) 

  0.01 mg/L to 10 mg/L 
• Copper (Cu) 

  0.10 mg/L to 10 mg/L 
• Lead (Pb) 

  0.01 mg/L to 10 mg/L 
• Manganese (Mn) 

  0.10 mg/L to 10 mg/L 
• Nickel (Ni) 

  0.01 mg/L to 10 mg/L 
• Zinc (Zn) 

  0.10 mg/L to 10 mg/L 
 

- Standard Methods for the 
Examination of Water and 
Wastewater, APHA, AWWA, 
WEF, 23rd edition, 2017,  
part 3120 B, and part 3030 F 

 - Chemical Oxygen Demand (COD) 
    40 mg/L to 4 000 mg/L 
  

- Standard Methods for the 
Examination of Water and 
Wastewater, APHA, AWWA, 
WEF, 23rd edition, 2017,  
part 5220 C 
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สาขาการทดสอบ 
(Field of Testing) 

รายการทดสอบ 
(Parameter) 

วิธีทดสอบ 
(Test Method) 

สาขาสิ่งแวดล้อม 
(Environment field) 

 
 

 

2. น้ำเสีย (ต่อ) 
(Wastewater) (Count.) 
 

- Total Suspended Solids 
    5.0 mg/L to 10 000 mg/L 

 

- Standard Methods for the 
Examination of Water and 
Wastewater, APHA, AWWA, 
WEF, 23rd edition, 2017,  
part 2540 D 

 - Total Dissolved Solids 
    10 mg/L to 10 000 mg/L 
 

- Standard Methods for the 
Examination of Water and 
Wastewater, APHA, AWWA, 
WEF, 23rd edition, 2017,  
part 2540 C 

3. น้ำ และน้ำเสีย 
(Water and Wastewater)  

 

- pH 
    2.0 to 10.0 
 

- Standard Methods for the 
Examination of Water and 
Wastewater, APHA, AWWA, 
WEF, 23rd edition, 2017,  
part 4500-H+ B 
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สาขาการทดสอบ 
(Field of Testing) 

รายการทดสอบ 
(Parameter) 

วิธีทดสอบ 
(Test Method) 

สาขาสิ่งแวดล้อม 
(Environment field) 

 
 

 

3. น้ำ และน้ำเสีย (ต่อ) 
(Water and Wastewater) (Count.) 

 

- Biochemical Oxygen Demand 
  (BOD) 
    2 mg/L to 10 0000 mg/L 
 

- Standard Methods for the 
Examination of Water and 
Wastewater, APHA, AWWA, 
WEF, 23rd edition, 2017,  
part 5210 B and part 4500-O C 

 - Chromium Hexavalent (Cr6+) 
    0.10 mg/L to 100 mg/L 
 

- Standard Methods for the 
Examination of Water and 
Wastewater, APHA, AWWA, 
WEF, 23rd edition, 2017,  
part 3500-Cr B 

 - Sulfate (SO4
2-) 

    5 mg/L to 4 000 mg/L 
 

- Standard Methods for the 
Examination of Water and 
Wastewater, APHA, AWWA, 
WEF, 23rd edition, 2017,  
part 4500- SO4

2- E 
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สาขาการทดสอบ 
(Field of Testing) 

รายการทดสอบ 
(Parameter) 

วิธีทดสอบ 
(Test Method) 

สาขาสิ่งแวดล้อม 
(Environment field) 

 
 

 

4. ดิน 
(Soils) 

 

- Heavy Metals 
• Chromium (Cr) 

  10 mg/kg sample to  
100 mg/kg sample 

• Copper (Cu) 
  10 mg/kg sample to  

100 mg/kg sample 
• Nickel (Ni) 

  10 mg/kg sample to  
100 mg/kg sample 

• Zinc (Zn) 
  10 mg/kg sample to  

100 mg/kg sample 
 
 

- MEC-WI-43 based on      
US EPA Method 3050 B 
Revision 2: 1996 and       
US EPA Method 6010 D 
Revision 5: 2018 
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