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N\ RECALIBRATION

| ‘ January 18, 2022

Environmental

Calibration Certification Information
Cal. Date: January 18, 2022 Rootsmeter 5/N: 438320 Ta: 294 °K
Operator: Jim Tisch Pa: 754.4 mm Hg
Calibration Model #:  TE-5025A Calibrator S/N: 2262
Vol. Init Vol. Final AVol. ATime AP AH
Run (m3) (m3) (m3) (min) (mm Hg) (in H20)

1 1 2 1 1.4230 3.2 2.00

2 3 4 1 1.0100 6.4 4.00

3 5 6 1 0.9040 8.0 5.00

4 7 8 1 0.8600 8.8 5.50

5 9 10 1 0.7120 12.8 8.00

Data Tabulation

Vstd Qstd \/ AH("P%")('I%Q“) aa | AH(Ta/Pa)

(m3) (x-axis) (y-axis) Va (x-axis) (y-axis)
1.0018 0.7040 1.4185 0.9958 0.6998 0.8829
0.9976 0.9877 2.0061 0.9915 0.9817 1.2486
0.9954 1.1012 2.2429 0.9894 1.0945 1.3959
0.9944 1.1562 2.3524 0.9883 1.1492 1.4641
0.9890 1.3891 2.8371 0.9830 1.3807 1.7657
m= 2.06996 m= 1.29618
QSTD b= -0.03860 QA b= -0.02402
r= 1.00000 r= 1.00000
Calculations
Vstd=|AVol((Pa-AP)/Pstd)(Tstd/Ta) Va=|AVol((Pa-AP)/Pa)
Qstd=|Vstd/ATime Qa=|Va/ATime

For subsequent flow rate calculations:

Qstd= lfm(( AH(%—)(—?;L))@) Qa= 1/m<(w>-b)

Standard Conditions
Tstd: 298.15 =k RECALIBRATION
Pstd: 760 mm Hg
Key US EPA recommends annual recalibration per 1998

AH: calibrator manometer reading (in H20) 40 Code of Federal Regulations Part 50 to 51,
AP: rootsmeter manometer reading (mm Hg) Appendix B to Part 50, Reference Method for the
Ta: actual absolute temperature (*K) Determination of Suspended Particulate Matter in
Pa: actual barometric pressure (mm Hg) the Atmosphere, 9.2.17, page 30
b: intercept
m: slope

Tisch Environmental, Inc.
145 South Miami Avenue
Village of Cleves, OH 45002
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CALIBRATION LABORATORY CO.LTD. <. adam

HBGTMRA ANSI National Accreditation Board

N T AT
CLC —
Accredited
ISO/IEC 17026
Supplement to Calibration Certificate No. Q21071300
CERTIFICATE OF CALIBRATION
FOR
NOMENCLATURE i ELECTRONIC BALANCE
MANUFACTURER § METTLER TOLEDO
MODEL / TYPE : AB204-S
SERIAL NO. $ 1123163290[MEC-LABO02]
CLID. NO. : 362101622
JOB CONTROL NO. 3 210803071300
CUSTOMER : MINE ENGINEERING CONSULTANT CO.. LTD.
DATE OF RECEIVED : 03 August 2021 DATE OF ISSUED : 31 August 2021

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

Calibrated By :

Approved By :

Authorized Signatory
31 August 2021

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

the International System of Units ( SI)
Certificate No. Q21071300A1
F3-012-04/01-12 page 1 of 3

@clccalibration


KOBNB
Rectangle

KOBNB
Rectangle

KOBNB
Rectangle

KOBNB
Rectangle


ISO/IEC 170256

Supplement to Calibration Certificate No. Q21071300

REPORT OF CALIBRATION

CALIBRATION LABORATORY CO.LTD. &

- ,-/ ’
g =
;laerm% ANSI National Accreditation Board
< ~——~3F ACCREDITED
" | isniee o
AR CALIBRATION AND
c LC — DIMENSIONAL MEASUREMENT
ACDM-2814
Accredited

NOMENCLATURE ELECTRONIC BALANCE ‘. AUG m’u
MANUFACTURER METTLER TOLEDO

MODEL / TYPE AB204-S

SERIAL NO. 1123163290[MEC-LAB02]

LOCATION SITE LABORAOTORY

DATE OF CALIBRATION 05 August 2021

ENVIRONMENT CONDITIONS :

Temperature : 26 °C to 27 °C Relative Humidity : 52 % to 54 %

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-0182-19, Due Date 16 December 2021.

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:2013)"

Certificate No. Q21071300A1

F3-012-04/01-12 page 2 of 3

@clccalibration
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ANSI National Accreditation Board
ACCREDITED
WX
CALIBRATION AND
DIMENSIONAL MEASUREMENT

Accredited

ISO/IEC 17025

Supplement to Calibration Certificate No. Q21071300

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

CALIBRATION DATA
1. Error of indications a
Nominal Test Value Conventional mass Display Value Error of Uncertainty 7
Coverage factor k
(g) (g) (g) Balance (g) T (mg)
Unload 0.0000 0.0000 0.0000 0.06 2,00
0.0010 0.0010 0.0010 0.0000 0.06 2,00
0.0100 0.0100 0.0100 0.0000 0.06 2,00
0.1000 0.1000 0.1000 0.0000 0.06 2,00
1.0000 1.0000 1.0000 0.0000 0.06 2,00
5.0000 5.0000 5.0000 0.0000 0.06 2,00
10.0000 10.0000 10.0000 0.0000 0.07 2,00
50.0000 50.0000 50.0000 0.0000 0.08 2,00
100.0000 100.0000 100.0000 0.0000 0.12 2,00
150.0000 150.0000 150.0000 0.0000 0.24 2,00
200.0000 199.9997 200.0000 +0.0003 0.24 2,00
2. Repeatability of indications
Nominal Test Value (g ) Standard Deviation of Reading (g )
200.0000 0.00000
3. Effect of eccentric application of a load on the indication
3
O o
2 5
Display Value (g) Maximum Difference of
Nominal Test Value (g)
Position 1 | Position 2 | Position 3 | Position 4 | Position 5 Center Value (g)
50.0000 50.0000 50.0000 50.0000 50.0000 50.0000 0.0000

Note. The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 008 Page 41 of 54
This report is valid for the above stated instrument/s only.
### End of Certificate ###
Certificate No. Q21071300A1
F3-012-04/01-12 page3of 3

@clccalibration
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 METROLOGY SYSTEM ( THAILAND ) CO.,LTD.
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Certificate of Calibration

Certificate Number 1 SPR22010174-1 Page: 1 of 3

Customer : MINE ENGINEERING CONSULTANT COMPANY LIMITED

Equipment Name : Sound Level Meter
Manufacturer © ACO

Model . - 6226

Serial Number : 140209

ID. Number © SLM-NO-9

Environmental Conditions

Ambient Temperature : PRAEE 8% Received Date i 13.Jan 2022
Relative Humidity D 50% tT15% Calibration Date . 13 Jan 2022
Lacation of Calibration © In-Lab Recommend Due Date : 13 Jan 2023
Calibration Procedure . SP-CPE-04-01 Date of Issue © 14 Jan 2022

Method of Calibration

This certifies that the above instrument was calibrated in compliance with the calibration system

requirement of ISO/IEC 17025:2017 in accordance with reference procedure. Standards used to perform
this calibration are certified by to NIST or equivalent, National metrology institute, Natural physical constants,
consensus standards. The result reported herein appiy only to the calibration of the item described above as
received.Our decision rule is to contact the customer if the item pass and fail calibration when the results
include the uncertainties and the customer must determine if the results meets their needs.

All calibrations are performed within manufacture's specifications.The calibration certificate shall not be

RIMMM - BLEY G 0222-£6T (299) |91 ( puefeyl’) ozrer-uegiunyied - suenjduopy 1s8uoly 1 0oW 62/69

reproduced except in full without written approval of SP Metrology System (Thailand).

=

Calibrated by Approved by

1=
i

=

o

Authorized Signatory

WO BLECHARSHINRBUINE

SP-FM-04-15 rev.0
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Certificate Number

Calibration Report

;- SPR22010174-1

Reference Standards

O.,LTD.

-
M ANST National Accreditation Board

X ANS Matioaaf Accréditation Board
-~~~ 3 ACCREDITED

- ~
Y ST —
“hyy jm\\\\“ CALIBRATION AND
n DsMENSKmQrL MEASUREMENT
ACT - 2050
Page :2 of 3

Equipment Name

Model

Serial No.

Certificate No.

Due. Date

Sound Level Calibrator

S5C-842

B014059

EEL.BP.19/1063

15 Oct 2022

Traceability

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

TISTR - Thailand Institute of Scientific and Technological Research

SP-FM-04-15 rev.0



ANSI National Accreditation Board
ACCREDITED

Result of Calibration " ==&
Certificate No. :  SPR22010174-1 Page : 3 of 3
Range : 94 114 dB Function: @1kHz
Select A Unit - dB
Standard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow ()
94 84.0 94.0 0.0 0.0 0.15
114 113.7 113.7 ~0.3 -0.3 0.15
Select C Unit : dB
Standard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow (£)
94 94.0 94.0 0.0 0.0 0.15
114 11874 113.7 -0.3 -0.3 0.15
Select  F Unit : dB
Standard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow (£)
94 841 94 .1 0.1 0.1 0.15
114 118:8 113.8 -0.2 =02 0.15
Note:

The result of calibration was found accurate as show on date and place of calibration only.

This Certificate is not certified for any commercial transaction.

Measurement Uncertainty

The reported uncertainty of measurement is the expanded uncertainty obtained by multiplying the

standard uncertainty with the coverage factor k = 2.00, providing a level of confidence approximately 95%.

— End of Certificate —

SP-FM-04-15 REV.Q



Instrument of Status
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MINE ENGINEERING CONSULTANT CO..LTD.

Analyzer

Performance Report

Name CO, 50,,NO, Analyzer Brand Thermo
No. CO No. 1/ 50, No. 1/ NO, No. 1 Model 48 C/43 ¢/42 C
Date of Calibration 3 January 2022 Serial No. CO-57041-31112
Dilutor Name Tanabyte 300 50,-0335003718
Generator Air API 701 NO,-032620000000883
Standard Gas Details
Component Concentration (ppm) Cylinder No. Expired Date
Carbon Monoxide (CO) 1010.0 D824413 5-Oct-22
Nitrogen Dioxide (NO,) 86.0 A008T1SK 15-Sep-22
INitric Oxide (NO) 10.5 AQ0899SK 15-Jun-22
Sulfur Dioxide (S0,) 10.0 AQ0899SK 15-Jun-22
Calibration Status
Before Calibrate Result
Reference Gas Gas Analyzer Reading Difference
Component Unit Zero Span Zero Span Zero Span Criteria
Value % Value %
co ppm 0.00 1010.00 0.50 995.00 -0.50 -0.05 15.00 1.49  |£5.0%0f STD
NO, ppm 0.00 86.00 1.00 84.50 -1.00 -1.16 1.50 1.74 +2.5%0f STD
NO ppm 0.00 10.50 1.50 10.30 -1.50 -14.29 0.20 1.90 +2.5%o0f STD
SO, ppm 0.00 10.00 2.00 9.85 -2.00 -20.00 0.15 1.50 +2.5%o0f STD
After Calibrate Result
Reference Gas Gas Analyzer Reading Difference
Component Unit Zero Span Zero Span Zero Span Criteria
Value % Value %
Cco ppm 0.00 1010.00 1.00 1005.00 -1.00 -0.10 5.00 0.50 +5.0%0f STD
NO, ppm 0.00 86.00 1.50 85.50 =1.50 -1.74 0.50 0.58 +2.5%o0f STD
NO ppm 0.00 10.50 0.50 10.51 -0.50 -4.76 -0.01 -0.10  |+2.5%0f STD
SO, ppm 0.00 10.00 1.00 995 -1.00 -10.00 0.05 0.50 +2.5%0f STD
Calibrated by
_( - —
Date b Jon- fobg o || I YOIk I
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Instrument of Status

usun Tud 1IBUdItedo AouBdalaun Sria
MINE ENGINEERING CONSULTANT CO.,LTD.

Analyzer

Performance Report

Name CO, S0,,NO, Analyzer Brand Thermo
No. CO No. 2/ 50, No. 2/ NO, No. 2 Model 48 ¢/43 /42 C
Date of Calibration 3 January 2022 Serial No. C0-0531813056
Dilutor Name Tanabyte 300 50,-0335003707
Generator Air APl 701 NO,-032620000000886
Standard Gas Details
Component Concentration (ppm) Cylinder No. Expired Date
Carbon Monoxide (CO) 1010.0 D824413 5-Oct-22
Nitrogen Dioxide (NO,) 86.0 ADDBT1SK 15-Sep-22
Nitric Oxide (NO) 105 A00899SK 15-Jun-22
Sulfur Dioxide (SO,) 10.0 AD0899SK 15-Jun-22
Calibration Status
Before Calibrate Result
Reference Gas Gas Analyzer Reading Difference
Component Unit Zero Span Zero Span Zero Span Criteria
Value % Value %
co ppm 0.00 1010.00 0.50 995.00 -0.50 -0.05 15.00 1.49  |+5.0%0f STD
NO, ppm 0.00 86.00 1.00 85.65 -1.00 -1.16 0.35 0.41 +2.5%o0f STD
NO ppm 0.00 10.50 1.50 10.40 -1.50 -14.29 0.10 0.95 +2.5%o0f STD
SO, ppm 0.00 10.00 2.00 9.98 -2.00 -20.00 0.02 0.20 +2.5%0f STD
After Calibrate Result
Reference Gas Gas Analyzer Reading Difference
Component Unit Zero Span Zero Span Zero Span Criteria
Value % Value %
co ppm 0.00 1010.00 0.50 1006.00 -0.50 -0.05 4.00 0.40 +5.0%of STD
NO, ppm 0.00 86.00 1.00 85.80 -1.00 -1.16 0.20 0.23 +2.5%0f STD
NO ppm 0.00 10.50 1.50 10.48 -1.50 -14.29 0.02 0.19 +2.5%0f STD
S0, ppm 0.00 10.00 1.00 9.96 -1.00 -10.00 0.04 0.40 +2.5%o0f STD
Calibrated by_ |
Date 5 Jawn. 013 I 1D 2
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Analyzer Performance Test

Calibrated Date: 14 March 2022
Instruments Information

Analyzer Type: CH4-NMHC-THC Analyzer

Model: APHA-360CE

Manufacturer HORIBA
S/N: 12120000041

Calibration System

Calibrator Unit

Standard Gas

Dilutor Model Dasibi Mrteane 180 PPM
S/N: 705 Propane 181 PPM
ZERO AIR Genearator API Model 701 Cylinder AAL5888
S/N: 1924 Expire Date: 24 May, 2022

Environment: Temperature__ 25

°C

Humidity:_ 51 %RH

Calibration Check ( Before adjust )

Zero Span
GAS Reading Value Expected Value Drift Reading Value Expected Value
(ppb) (ppb) (ppb) (ppb) (ppb) Drift%
NH4 0.1 0.0 0.1 17.9 18.0 -0.6
NMHC 0.1 0.0 0.1 17.9 18.0 -0.6
Calibration Check ( After adjust )
Zero Span
GAS Reading Value Expected Value Drift Reading Value Expected Value
(ppb) (ppb) (ppb) (ppb) (ppb) Drift%
NH4 0.0 0.0 0.0 18.0 18.0 0.0
NMHC 0.0 0.0 0.0 18.0 18.0 0.0
Single Point Calibration Chart
20 17.9
c 18 18.0
£ 16 /‘
g 14
% 12
o —e— After
5 10
g 8 ---m--- Before
[+
£ 6
4
2 0.1
0
0090 18.0
THC Reference Value (ppb)



KOBNB
Rectangle

KOBNB
Rectangle


n

E'MMM  RBLEY G 022e-£6T (€99) ‘8L ( puelieyL ) oclel lueyiunyied suen|duoly 1SSU0| T OO 62/69

=]

1=

WOd'BLCHRMCSHINRUINEG

METROLOGY SYSTEM ( THAILAND') CO.,LTD.

Certificate of Calibration

Certificate Number : SPR22010174-4 Page: 1 of 4

Customer : MINE ENGINEERING CONSULTANT COMPANY LIMITED

1=
i

Equipment Name . Vibration Monitors
Manufacturer ¢ Instantel

Model ©ON/A

Serial Number : BG17837

ID. Number O VM-NO-1

Environmental Conditions

Ambient Temperature L OREeTE. 990 Received Date o3 Jan 2022
Relative Humidity : 50% T15% Calibration Date : 17 Jan 2022
Location of Calibration ! In-Lab Recommend Due Date : 17 Jan 2023
Calibration Procedure : In-House Method Date of Issue © 18 Jan 2022

Method of Calibration

This certifies that the above instrument was calibrated in compliance with the calibration system

requirement of ISO/IEC 17025:2017 in accordance with reference procedure. Standards used to perform
this calibration are certified by to NIST or equivalent, National metrology institute, Natural physical constants,
consensus standards. The result reported herein apply only to the calibration of the item described above as
received.Our decision rule is to contact the customer if the item pass and fail calibration when the results
include the uncertainties and the customer must determine if the results meets their needs.

All calibrations are performed within manufacture's specifications.The calibration certificate shall not be

reproducad except in fullwithout written approval of SP Metrology System (Thailand).

Calibrated by : Approved by

Authorized Signatory

SP-FM-04-15 rev.0
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é‘y‘ METROLOGY SYSTEM ( THAILAND ) CO.,LTD.
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S Calibration R
alibration Report
Certificate Number : SPR22010174-4 Page :2 of 4
Reference Standards
Equipment Name Model Serial No. Certificate No. | Due. Date
|CP Accelerometer 353804 LW231796 45941 13 Nov 2022
Traceability

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

PTE - Physikalisch Technische Bundesanstalt, Germany

SP-FM-04-15 rev.0



é’y‘ METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

Result of Calibration

Certificate No. : SPR22010174-4 Page : 3 of 4
Results of Calibration : (*) Without ( ) After Adjustment

Geophone P/N 721A3301 Functional Performance Test

Function STD Reading UUC. Reading Error Uncirrt)ainty
Velocity (mm/s) 5.001 5.040 0.039 0.059
Frequency Response Performance Test @ 5mm/s Unit : m/s?
Frequency Uncertainty
STD Reading UUC. Reading Error
(Hz) ()
10.0 5.016 5.090 0.074 0.058
20.0 5.011 5.070 0.059 0.058
50.0 5.012 5.050 0.038 0.058
80.0 5.008 5.060 0.052 0.058
100.0 5.004 5.040 0.036 0.058
160.0 5.005 5.040 0.035 0.058
200.0 5.008 5.070 0.061 0.058
500.0 5.010 5.080 0.070 0.058

SP-FM-04-15 REV.0




Y METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

L]

Result of Calibration

Certificate No. : SPR22010174-4 Page : 4 of 4

Resuits of Calibration : (*) Without ( ) After Adjustment

Linearity Performance Test Unit : m/s?
Freguency Uncertainty
STD Reading UUC. Reading Error

(Hz) ()
160.0 0.500 0.520 0.020 0.0060
160.0 1.001 1.030 0.029 0.012
160.0 1.502 1.540 0.038 0.017
160.0 2.002 2.050 0.048 0.023
160.0 3.001 3.040 0.039 0.035
160.0 5.002 5.050 0.048 0.058
160.0 9.998 10.070 0.072 0.12

Note:

The result of calibration was found accurate as show on date and place of calibration only.

This Certificate is not certified for any commercial transaction.

Measurement Uncertainty
The reported uncertainty of measurement is the expanded uncertainty obtained by multiplying
the standard uncertainty with the coverage factor k = 2, providing a level of confidence approximately 95%

— End of Certificate -

SP-FM-04-15 REV.0
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METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

Certificate of Calibration

Certificate Number I SPR22010174-3 Page: 1 of 4

Customer : MINE ENGINEERING CONSULTANT COMPANY LIMITED

1=
¥

Equipment Name . Vibration Monitors
Manufacturer . Instantel

Model ©ON/A

Serial Number © UM14539

ID. Number © VM-NO-8

Environmental Conditions

Ambient Temperature siigmeph qep Received Date - 13Jan 2022
Relative Humidity 50 oty ) Calibration Date : 17 Jan 2022
Location of Calibration : In-Lab Recommend Due Date : 17 Jan 2023
Calibration Procedure . In-House Method Date of Issue : 18 Jan 2022

Method of Calibration

This certifies that the above instrument was calibrated in compliance with the calibration system

requirement of ISC/IEC 17025:2017 in accordance with reference procedure. Standards used to perform
this calibration are certified by to NIST or equivalent, National metrology institute, Natural physical constants,
consensus standards. The result reported herein apply only to the calibration of the item described above as
received.Our decision rule is to contact the customer if the item pass and fail calibration when the results
include the uncertainties and the customer must determine if the results meets their needs. _

All calibrations are performed within manufacture's specifications.The calibration certificate shail not be

reproduced except in full,without written approval of SP Metrology System (Thailand).

Calibrated by Approved by

Authorized Signatory

SP-FM-04-15 rev.0
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é’y METROLOGY SYSTEM ( THAILAND ) CO.,LTD.
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Calibration Report

Certificate Number : SPR22010174-3 Page : 2 of 4

Reference Standards

Equipment Name Model Serial No. Certificate No. | Due. Date
ICP Accelerometer 353B04 LW231796 45941 13 Nov 2022
Traceability

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

PTB - Physikalisch Technische Bundesanstalt, Germany

SP-FM-04-15 rev.0



Result of Calibration

Certificate No. : SPR22010174-3

Results of Calibration : (*) Without ( ) After Adjustment
Geophone P/N 721A3301 Functional Performance Test

Page : 3 of 4

Function STD Reading UUC. Reading Error Unci‘c)ainty
Velocity (mm/s) 5.004 4.991 -0.013 0.059
Freguency Response Performance Test @ 5mm/s Unit : m/s?
Frequency Uncertainty
STD Reading UUC. Reading Error
(Hz) (+)
10.0 5.010 4.988 -0.022 0.058
20.0 5.008 4.986 —0.022 0.058
50.0 5.007 4.990 -0.017 0.058
80.0 5.005 4.987 -0.018 0.058
100.0 5.005 4.989 -0.016 0.058
160.0 5.003 4.992 -0.011 0.058
200.0 5.005 4.990 -0.015 0.058
500.0 5.007 4.991 -0.016 0.058

SP-FM-04-15 REV.Q




' Y METROLOGY SYSTEM ( THAILAND ) CO.,LTD.
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Result of Calibration

Certificate No. : SPR22010174-3 Page : 4 of 4

Results of Calibration : () Without ( ) After Adjustment

Linearity Performance Test Unit : m/s?
Frequency Uncertainty
STD Reading UUC. Reading Error

(Hz) ()
160.0 0.501 0.495 -0.006 0.0060
160.0 1.000 0.992 -0.008 0.012
160.0 1502 1.490 -0.012 0.017
180.0 2.000 1.985 =0.015 0.023
160.0 3.001 2.981 -0.020 0.035
160.0 5.002 4.976 -0.026 0.058
160.0 9.897 9.970 -0.027 0.12

Note:

The result of calibration was found accurate as show on date and place of calibration only.

This Certificate is not certified for any commercial transaction.

Measurement Uncertainty
The reported uncertainty of measurement is the expanded uncertainty obtained by multiplying
the standard uncertainty with the coverage factor k = 2, providing a level of confidence approximately 85%

— End of Certificate -

SP-FM-04-15 REV.Q
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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 Method
4 Cadmium Digestion, Inductively Coupled Plasma Method
5 Chemical Oxygen Demand Closed Reflux, Titrimetric Method
6 Chromium (I11) Digestion, Inductively Coupled Plasma Method;
Colorimetric Method; Calculation Method
7 Chromium (V1) Colorimetric Method
Copper Digestion, Inductively Coupled Plasma Method
Free Chlorine lodometric Method
10 Lead Digestion, Inductively Coupled Plasma Method
Ll Manganese Digestion, Inductively Coupled Plasma Method
12 Nickel 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
Ll Temperature Laboratory and Field Methods
18 Total Dissolved Solids Dried at 180 °C
19 Total Suspended Solids Dried at 103-105 °C
20 Zinc Digestion, Inductively Coupled Plasma Method

LBNE15871984

APHA, AWWA, WEF. Standard Mathad- £or the Examination of Water and Wastewater.
23" ed. Washington, DC: APHA, 2017
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1. 11 (water)

- Cadmium

0.002 mg/l to 5 mg/l
- Chromium

0.01 mg/l to 5 mg/l
- Copper

0.01 mg/l to 5 me/t
- Iron

0.01 mg/l to 5 me/l
- Lead

0.01 mg/l to 5 mg/l
- Manganese

0.01 mg/l to 5 mg/l
- Nickel

0.002 mg/l to 5 mg/l
- Zinc

0.01 mg/l to 5 mg/l

- pH
2.0to0 10.0

5.0 mg/l to 2 000 mg/l

- Total suspended solids (TSS)

- Standard Methods for the

Examination of Water and |
Wastewater, APHA, AWWA, WEF, |
23 edition, 2017, part 3120 B,
and part 3030 F

Standard Methods for the
Examination of Water and
Wastewater, APHA, AWWA, WEF,
23" edition, 2017, part 4500-H" B

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

AU 1 AIUATUN 18 WounIAN WA, 2563
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14 (51o) - Total dissolved solids (TDS) | - Standard Methods for the
(water) 10 mg/l to 2 000 me/L Examination of Water and
Wastewater, APHA, AWWA, WEF,
23" edition, 2017, part 2540 C
- Total Solids - Standard Methods for the
10 mg/l to 2 000 mg/l Examination of Water and
Wastewater, APHA, AWWA, WEF,
23 edition, 2017, part 2340 B
- Total hardness - Standard Methods for the
1 mg/l to 2 000 mg/l Examination of Water and
(expressed as CaCOs) Wastewater, APHA, AWWA, WEF,
23" edition, 2017, part 2340 C
2. 13:11,?18 - Cadmium - Standard Methods for the
(wastewater) 0.002 mg/l to 10 meg/l Examination of Water and
- Chromium Wastewater, APHA, AWWA, WEF,
0.01 mg/l to 10 mg/l 23 edition, 2017, part 3120 B,
- Copper and part 3030 F
0.01 mg/l to 10 me/L
- Lead
0.01 mg/l to 10 meg/l
- Manganese
0.01 mg/l to 10 mg/l
- Nickel
0.002 mg/l to 10 mg/l
- Zinc
0.01 mg/l to 10 mg/l
- pH Standard Methods for the
2.0 t0 10.0 Examination of Water and

Wastewater, APHA, AWWA, WEF,
23" edition, 2017, part 4500

AUUN 1 AU 18 wounIAu w.A. 2563 it 2/3
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2. ULde (Ma)

(wastewater)

5.0 mg/l to 10 000 mg/l

10 mg/l to 10 000 mg/l

- Chemical oxygen demand
(COD)
40 mg/l to 4 000 mg/l

- Total suspended solids (TSS)

- Total dissolved solids (TDS)

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

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

Standard Methods for the
Examination of Water and
Wastewater, APHA, AWWA, WEF,
23" edition, 2017, part 5220 C
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	1.4.7 การจัดการด้านความปลอดภัยและสวัสดิการ

	- การแบ่งเขตในบริเวณก่อสร้าง โดยแบ่งออกเป็นเขตก่อสร้าง เขตพักผ่อนของคนงาน เขตจัดเก็บเครื่องมือและวัสดุอุปกรณ์ และเขตเก็บกองวัสดุอุปกรณ์ที่ไม่ใช้แล้ว
	- ติดตั้งป้ายเตือนภัยในบริเวณที่อาจเกิดอันตราย เช่น “เขตก่อสร้าง ห้ามเข้าก่อนได้รับอนุญาต”  “ห้ามสูบบุหรี่” เป็นต้น ขนาดของป้ายเตือนนั้นจะมีขนาดที่สามารถมองเห็นได้โดยชัดเจน
	- จัดเจ้าหน้าที่รักษาความปลอดภัยในบริเวณก่อสร้าง โดยประจำ ณ จุดผ่านเข้า-ออก คอยตรวจตราในบริเวณทั่ว ๆ ไป และควบคุมการจราจรภายในบริเวณพื้นที่ก่อสร้าง
	- การจัดทำความสะอาดในบริเวณก่อสร้างให้เป็นระเบียบเรียบร้อยอยู่เสมอ โดยความร่วมมือของพนักงานทุกคน
	- จัดให้มีการอบรมพนักงานเกี่ยวกับวิธีการใช้เครื่องมือ เครื่องจักรต่าง ๆ ให้ถูกต้องตรงตามวัตถุประสงค์ของเครื่องมือ เครื่องจักรแต่ละชนิด ซึ่งจะทำให้เกิดประสิทธิภาพที่ดีในการทำงาน และเกิดความปลอดภัยต่อผู้ปฏิบัติงานด้วย
	- เครื่องมือ เครื่องจักรที่มีการใช้ไฟฟ้าและเชื้อเพลิง จะได้รับการดูแลเอาใจใส่เป็นพิเศษ และพนักงานจะต้องปฏิบัติตามกฎความปลอดภัยสำหรับเครื่องมือ เครื่องจักรเหล่านี้อย่างเคร่งครัด
	- ก่อนการใช้เครื่องมือ เครื่องจักร และหลังการใช้ทุกครั้งจะต้องมีการตรวจสอบและ/หรือซ่อมแซมแก้ไขเพื่อให้การใช้งานเป็นไปอย่างปกติ
	- จัดเตรียมอุปกรณ์ป้องกันอันตรายส่วนบุคคลให้เหมาะสมสำหรับการก่อสร้างในแต่ละประเภท
	- การออกกฎเกณฑ์และระเบียบข้อบังคับสำหรับการทำงานเพื่อความปลอดภัย
	- การฝึกอบรมพนักงานทางด้านการปฏิบัติงานอย่างปลอดภัย
	- การจัดการรักษาพยาบาลและการปฐมพยาบาลเบื้องต้น รวมทั้งจัดเตรียมรถไว้สำหรับนำ คนเจ็บส่งโรงพยาบาล
	- ห้ามสูบบุหรี่และนำวัตถุไวไฟเข้าไปในพื้นที่ที่มีความเสี่ยงในการจุดติดไฟ
	- จัดเก็บอุปกรณ์ภายหลังการปฏิบัติงานในที่ที่จัดเตรียมไว้
	- ตรวจเช็คสภาพความเรียบร้อยภายหลังการปฏิบัติงาน
	- จัดเตรียมถังดับเพลิงแบบมือถือ A-B และ CO2 ประจำจุดที่มีความเสี่ยงในการเกิดอัคคีภัย
	- ห้ามนำวัตถุไวไฟเข้าใกล้อุปกรณ์เครื่องมือและพื้นที่ก่อสร้างโดยเด็ดขาด
	- ใช้อุปกรณ์ตัดไฟฟ้าอัตโนมัติเมื่อเกิดกระแสไฟฟ้าลัดวงจร
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