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MINE ENGINEERING CONSULTANT CO.,LTD. An a lyze r

Performance Test

Instrument of Status

Name CO, SO,,NO, Analyzer Brand Thermo Environmental
No. CO No. 1/ SO, No. 1/ NO, No. 1 Model 48C/43C/42C
Date of Calibration 19 July 2024 Serial No. CO-57041-31112 S
Dilutor Name Dasibi Model 5008 SO,-0335003718 QQ\
Movod
Generator Air API MODEL 701 NO,-03262000009¢983
4
Q‘o
Standard Gas Details e
o>
T
Component Concentration (ppm) Cylinder No. t]o\ ® Expired Date
Y
Carbon Monoxide (CO) 4535.0 EB0129027 °§Q 29-Oct-27
2k
Nitric Oxide (NO) 555 EBOlZ902(7\Q° 29-Oct-27
Sulfur Dioxide (SO,) 55.1 EBOl&@? ((% 29-Oct-27
D \")
N
Calibratjg({%tattji\eb
Before Calibrate Result ‘;’&\ B ZN\o'n
Reference Gas Gas Agg%(tq)?zer RQ@;\g Difference
ik T
Component Unit Zero Span r@?r\o c\\%pan Zero Span Criteria
K ‘A@ °$> Value % Value %
%G Tl
co ppm 0.00 45\000\’&‘ 00@'{@\ 44.00 -0.20 -0.44 1.00 222 |+5.0%0f STD
oY
NOx ppm 0.00 %@bo ¢§)°’0.00 396.70 0.00 0.00 3.30 0.83  |+2.5%of STD
< i~
NO ppm 0.00 , ("’53400.0033\ 0.10 397.40 -0.10 -0.03 2.60 0.65 +2.5%o0f STD
SO, ppm 0.0Q\‘Q}’ 400.03)D 0.10 397.90 -0.10 -0.03 2.10 053  |+2.5%0f STD
&
R
After Calibrate Result g\"‘}
@0\' Reference Gas Gas Analyzer Reading Difference
Component obu#}\ Zero Span Zero Span Zero Span Criteria
20 Value % Value %
ORVA)
co A ppm 0.00 45,00 0.00 45.00 0.00 0.00 0.00 0.00 |+5.0%o0f STD
NOx ppm 0.00 400.00 0.10 400.00 -0.10 -0.03 0.00 0.00 +2.5%0f STD
NO ppm 0.00 400.00 0.10 400.00 -0.10 -0.03 0.00 0.00  |+2.5%0f STD
SO, ppm 0.00 400.00 0.00 400.00 0.00 0.00 0.00 0.00 +2.5%0f STD

Calibrated by

Date

19 /04 |41
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MINE ENGINEERING CONSULTANT CO.,LTD.

Analyzer

Performance Test

Instrument of Status

Name CO, SO,,NO, Analyzer Brand Thermo Environmental
No. CO No. 2/ SO, No. 2/ NO, No. 2 Model 48C/43C/42C
Date of Calibration 19 July 2024 Serial No, CO-0531813056
>
Dilutor Name Dasibi Model 5008 S0,-0335003707 o
O\
Generator Air APl MODEL 701 N02—03262000000(y{&
L
. RG
Standard Gas Details oS
o)
220
Component Concentration (ppm) Cylinder No. c‘)(,(ﬁpired Date
T
Carbon Monoxide (CO) 4535.0 EB0129027 S§\ 29-Oct-27
Nitric Oxide (NO) 55.5 EB0129027 &\\},oo§ 29-Oct-27
(BN
Sulfur Dioxide (SOZ) 55.1 EBOlZQgZY 29-Oct-27
(OU
I
Calibration§’tatus QSQo
N
Before Calibrate Result o C\‘\)Ci\ o
Y N\©° §
Reference Gas Gas Ané@r Reacﬁﬁ? Difference
) ]
Component Unit Zero Span Ze@ %&n Zero Span Criteria
Q"\Q\ d N Value % Value %
Yy
co ppm 0.00 45.00 ;)\%\ 0.2’%\@ 44.10 -0.20 -0.44 0.90 200 |+5.0%o0f STD
~ \JJ o M\°
NOx ppm 0.00 409\@@ c;)‘CQOO 396.50 0.00 0.00 3.50 0.88 +2.5%o0f STD
N7 -
NO ppm 0.00 , 5@00.00& o b 0.10 397.50 -0.10 -0.03 2.50 0.63 +2.5%o0f STD
&)
SO, ppm 000 A4 20006 010 398.10 -0.10 -0.03 1.90 047  |+2.5%of STD
S(\\l
&
After Calibrate Result R
o i Reference Gas Gas Analyzer Reading Difference
Component Ul;\)idi\(b Zero Span Zero Span Zero Span Criteria
o)
05(’5 Value % Value %
2]
cO o) °§ ppm 0.00 45.00 0.00 45,00 0.00 0.00 0.00 0.00 +5.0%0f STD
Nox e ppm 0.00 400.00 0.00 400.00 0.00 0.00 0.00 0.00 |+2.5%0f STD
NO ppm 0.00 400.00 0.10 400.00 -0.10 -0.03 0.00 0.00  |+2.5%o0f STD
SO, ppm 0.00 400.00 0.00 400.00 0.00 0.00 0.00 0.00  |x2.5%0f STD
Calibrated by
Date 19/ 01/ ¢ 19 /0% Ip¥
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) CALIBRATION LABORATORY C0.LTD. &2 afam

7,'{//-_"‘—-\“'\ ACCREDI!ITED
7 o
f“ih | \\“\ CALIBRATION AND
CI_C gLh DIMENSIONAL MEASUREMENT
ACDM-2814

Accredited
ISO/IEC 17025

CERTIFICATE OF CALIBRATION

FOR

ELECTRONIC BALANCE o
I\

NOMENCLATURE

MANUFACTURER METTLER TOLEDO  &°

MODEL / TYPE :  AB204-S 43\5"5&

SERIAL NO. : 1123163290[ME%@B02]

CLID. NO. 362101622 ogb

JOB CONTROL NO. : 240718(1@10

CALIBRATION SERVICE ; g;(&* LAB%&ATORY V] oN-sITE
CUSTOMER :  MINE ENGINEERING CONO%Q@TA%&\CO LTD.

X o
0o °\7§\\
DATE OF RECEIVED : 18 July 2024 ,gi\ @@ DATE OF ISSUED : 25 July 2024
o N
(,{i\ &Q
The report of calibration shall no‘;;&\reprod@§d except in full without approval of the Calibration Laboratory Co., Ltd.
Qo" “’"
Calibrated By O\S,;\Qb Nattawadee Baengpech
@0\5\9 Calibration Engineer
BN
o
OS}
2R
W&
N
Approved By :

Authorized Signatory
25 July 2024

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

the International System of Units ( SI)

Certificate No. Q24075310

F3-011-05/12-23

@clccalibration



M ANSI National Accreditation Board

7//’_'“‘\ ACCREDITED
CLC T eI
Accredited ACDM;2814
ISO/IEC 17025
FOR &
N
N

NOMENCLATURE £ ELECTRONIC BALANCE (\5{&&

MANUFACTURER $ METTLER TOLEDO Dsa\(\

MODEL / TYPE : AB204-S 0\}(’;)3\)

SERIAL NO. . : 1123163290[Mw(?,AB02]

LOCATION SITE ] LABORA’(;Q%Y

DATE OF CALIBRATION : 20 Ju&(\()024

A)
ENVIRONMEN '\Q&} Q(p
IRONMENT CONDITIONS : Q\@\ (\eb
JRQ
Temperature : 23 °C to 24 °C R@t@we Humidity : 53 % to 56 %
@“50& &
PROCEDURE USED : Q\(\ 2%
N \

This instrument was calibrated under procedure@% Cg% MB-01 based on EURAMET/cg-18/Version 4.0 (11/2015).

@
The calibration was performed by Comp@\@m w1tlm‘e1ght Set which maintained by the Calibration Laboratory Co., Ltd.
S 9
REFERENCE STANDARD;@%ED fb

1. Weight Set, Phoenix c1assf§"3/N WBSSET-E2-01.
2. Weight, Sartorius 017{5@2 S/N. 44329129, 43529037, 44329167, 43529293.

TRACEABIL%@\?

1. The me%ﬁ'ﬁ%’ments are traceable to International System of Units (SI), through National Institute of Metrology (Thailand).

Ceregg&e No. MM-0123-22, Due Date 22 August 2024.

2. The measurements are traceable to International System of Units (SI), through Sartorius Lab Instruments GmbH & Co. KG.

Certificate No. M141607, M141608, M141609, M141611. Due Date 15 September 2025.

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. Q24075310

F3-011-05/12-23 page 2 of 3

@clccalibration
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ACCREDITED

—— T
CALIBRATION AND
DIMENSIONAL MEASUREMENT

ACDM-2814

Accredited
ISO/IEC 17025

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

ALIBRATION DATA

1. Error of indications

Nominal Test Value Conventional mass Display Value Error of Uncertainty A
%Q@age factor &
(g) (8) (2) Balance (g) T (mg) Jo
Unload 0.0000 0.0000 0.0000 0.04 r\%\% 2,28
0.0010 0.0010 0.0010 0.0000 OQQ}(&\ 2,00
J
0.0100 0.0100 0.0100 0.0000 007 2,00
Y
0.1000 0.1000 0.1000 0.0000 &ﬁ’ 0.07 2,00
1.0000 1.0000 1.0000 0.0000 . | 0.07 2,00
O
5.0000 5.0000 5.0000 O.%{&? 0.07 2,00
10.0000 10.0000 10.0001 &\O&%’OOO 1<d(0‘-o 0.07 2,00
50.0000 50.0000 50.0000 f’i\(\ O.WV 0.11 2,00
(\\ b . ()
100.0000 100.0000 100.0Q§)Q{\°\5°~ - 200000 0.18 2,00
150.0000 150.0000 15@ v :) 0000 0.26 2,00
. . : ‘ @>\} . . s
200.0000 200.0001 (\QY)0.000Q\\% -0.0001 0.33 2,00
J 5
2. Repeatability of indications YT 2R
Y ‘% o o' . . .
Nominal Test Value ( gg\(\@ O)Q(\ Standard Deviation of Reading (g)
= =
2000000 & 0.00005
Z Do
3. Effect of eccentric applica@g ofa 1&5&’ on the indication
N
&
& ]
&
&
D) 3 1 4
£
2D /20/ 5
X
N
Display Value (g) Maximum Difference of
Nominal Test Value (g )
Position 1 | Position 2 | Position3 | Position 4 | Position 5 Center Value ( g)
50.0000 50.0000 50.0001 50.0001 50.0000 50.0000 0.0001

Note. The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 012 Page 49 of 67
This report is valid for the above stated instrument/s only.

### End of Certificate ###

Certificate No. Q24075310

F3-011-05/12-23 page 3 of 3




NAC

JIRANATEE ASSOCIATES CO_LTD.

Accredited calibration laboratory
ISO/IEC 17025:2017
NSC-TISI-TIS 17025

Jiranatee Associates Co. Ltd CALIBRATION 0367
Flow measurement laboratory
Calibration services department.

\
A 3
N
~

NSC - TISI = TIS 17025
CALIBRATION 0367

CERTIFICATE OF CALIBRATION

Certificate No. : COF-047-67
MEASUREMENT ITEM : Top Load Orifice
MANUFACTURER : TISCH
MODEL/TYPE : TE-5025A
SERIAL NUMBER 12262
ID NUMBER ¥=
CONDITION AS-RECEIVED : Used item
CUSTOMER : Mine Engineering Consultant Co., Ltd.
~
RECEIVED DATE : 27 Nov 2024 4\:&
MEASUREMENT DATE : 28 Nov 2024 N >
ISSUE DATE : 29 Nov 2024 0\5@@ L
‘}.gi\ S QD?
ENVIRONMENTAL CONDITIONS: &;3\@ Q\‘x}’
Ambient condition in the laboratory are as follow: o~ %f\
Temperature 123.0%3.0 °C r\(i\ Q
Relative Humidity 1550150 Py o\)?
Atmospheric Pressure 11010+ 10 &“hPa &@@
AN
N
CALIBRATION CONDITION: o NS
Preconditioning :24h t amb onditions.

Measurement Condition

O
NOTED: The certificate is valid only to (\rtem calibrated on date and place of calibration.
&
6\5
TABULATION OF RESULTS: X)
The table on next page iﬁg‘t\'le measured values.
AP
X\
Calibrated by: N AC

'TEE ASSOCIATES CO,, LTD.
[ Mr. Sorawit Thachalad i JIRANATEE i

[ Miss Jittraporn Lertsomphol

S
obti\(\ Page 1 of 2 Pages

4\0 N

~N
Calibration proc&ure:
The Orifice low device was calibrated against
Standar tary Displocement Meter (Roots

MetegoWodel G65/IMC/W2-dp. The WI-CL-004
(S

ng@ed os a calibration guideline. '

Q
"eb"@mabiﬁty:
DQ This certificate provides a traceability of the
§ measurement to recognized the national

standards, and to realizotion of the international
system of units (51) through the NIMT (National
Metrology Institute of Thailand) via Certificate
number: MW-0063-23.

Uncertainty of Measurement:

The reported uncertainty of measurement is based
on the standard uncertainty multiplied by a
coverage factor k=2, Which for a normal
distribution corresponds to a coverage probability
of approximately 95%. The standard uncertainty
has been determined in accordance with the GUM
‘Evaluation of measurement data - Guide to the
expression of uncertainty in measurement’

rage vaﬁm; during measurement are 24.7 “C and 55.8 %RH.

Approved signatory:

Calibration Department Manager

THIS CERTIFICATE OF CALIBRATION MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN OBTAINED

IN WRITING FROM THE LABORATORY



NAC

JIRANATEE ASSOCIATES CO.LTD.

Continuation of Certificate of Calibration Number COF-047-67 Page 2 of 2 Pages

MEASUREMENT RESULTS:

The Orifice gas flow device was calibrated by direct comparison method with the Standard Rotary Displacement Meter (Roots Meter). Thw air was used as a

medium in the system. The standard conditions are 25°C (298.15 K) and 760 mmHg for standard temperature and standard pressure resp, ly.
>
&
Table 1: The results of @ Standard calibration data ,&(\
Flow rate Pressure Temperature Temperature Ap_meter Ap_Orifice R Qo\) Standard Flow [(%s]
Plate [Pa] [Ta] [Tm] o ¥
m?*/min mmHg sC L mmHg |q;/a,g~} m*/min '
1 0.702 759.268 24.51 23.58 55.802 ¢ KR 1320 0.653
2 1.001 759.347 2452 23.63 61.117 ogé,su 1.875 0.924
3 1117 759.363 24,59 23.82 43.208 o§ 4,628 2.152 1.056
4 1.164 759.452 2469 23.96 31,142(,§o 5.207 2.282 1.120
5 1.410 759.442 24,78 2411 30. 7.686 2772 1.356
N
S
Slope (m): 2.06451 (\4\:&\ (f;)
Intercept (b): -0.02907 Q\(\ QSQ,
Correlation coefficient (+): 0.99986 B ‘.\\"QC{: cQo(\
z o
Uncertainty (k=2): 0.015  m?/min @c& & &
AT
»
Table 2: The results of @ actual calibration data a), r\‘33 > G\OQD
[]
Flow rate Pressure Tel reo \\gﬁmplrature Ap_meter Bp_Orifice Standard Flow [Qg]
Plate [Pa] 4\0(\ al o [Tm] ¥
m?*/min mmHg  JX® ec \&Y oC H inH
e N mmHg nH:0 m*/min
1 0.702 759.268~ UKD 2358 55.802 1.742 0.826 0.652
2 1.001 7553 52 23.63 61.117 3511 1173 0.923
3 1.117 ?5@63 2459 23.82 43.208 4.628 1.347 1.056
4 1.164 9.452 24.69 23.96 31.142 5.207 1.429 1.119
5 1.410 ¢£\ '59.442 24.78 2411 30.680 7.686 1.736 1.356
Slope (m): o\}};%\m
Intercept (h): o,o)(\ -0.01818
Correlation coefﬁcl;nl Q 0.99986
Uncertainty (k w@ 0015  m*/min

***End of Certificate of Calibration***

<]
NAC -

JIRANATEE ASSOCIATES CO., LTD.

. ’qm'?
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SCARLET | TECH
JAF)

° ° 3’9
Certificate of Calibrator
for ST-120 Sound Calibrator
S
No. 20240708J669 QQ(\
‘\&\SOQ’&
Name of Product Sound Calibrator (é\%
&
Type ST-120 %ggc
LA
Serial Number ST1 200065955@’
o
Specification Class (g;\ﬁ
Date 202@?!16(%
2y \oXi
RN
N
Q@\ 0
o) ob“‘ Q
QAN
S
Q\(\Q}est y
) o\)o"*}c\\
°)&;\ 2 @
~ @(E\ o (\\OQ\
Q o
f\&B sﬁ,“’
&%Q 200
S
N
(/g\qb 1. Outside : OK
2. Sni@} Pressure Level : 93.99dB ; 114.05 dB
@"So 3. Frequency : 999.66 Hz
S;’QQ 4. Distortion : 11%;1.2%
%@
R
Environment conditions :
Air temperature : 25 °C
Relative humidity : 60 %
Static pressure : 101.8  kPa

Scarlet Tech Co., Ltd.



Calibration Certificate

Part Number: 721A2601

Description: Micromate with DIN Geophone
Serial Number: UM22389

Calibration Date: APR 29 2024
Calibration Reference Equipment: 714)7402

[
Instantel certifies that the above product was calibrated /:Qﬁbccordance with the
applicable Instantel procedures. These procedures are pg\o@f a quality system that is
designed to assure that the product listed above (/Sz({éets or exceeds Instantel

P ~ ®
speczf/catlons.&;Q qi,)‘o

Instantel further certifies that the measureme '(\strup\@?i’ts used during the calibration
of this product are traceable to the Natiogqbbrstigug)of Standards and Technology; or
National Research Council of Canada. Evidence o(}f%ceability is on file at Instantel and is

availabie upom¥equest.
S =S

N
The environment in which this gr,@.@/ct ;A/gé%a/ibrated is maintained within the operating
\s,gé@’/ficqﬁ\@s of the instrument.
N

o)

Please note that the g@’sor c!\a?f)( function is intended to check that the sensors are
connected to the u ig{\‘i%stalle‘?@ the proper orientation and sufficiently level to operate
properly. This fur/,g%bn shou@ not be confused with a formal calibration, which requires

the sensorsr@eschecked against a reference that is traceable to a known standard.

Instantel ;gfbmmends that products be returned to Instantel or an authorized service
@0\5\ and calibration facility for annual calibration.
e
&

Ogb
Q)

o
D
Calibrated By: ___

2’ Instantel’ :0o egset drive, ottawa, ontario, K2k 343, (613) 592-4642
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Frequency Response of UM22389
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Calibration Certificate

Part Number: 721A2601
Description: Micromate with DIN Geophone
Serial Number: UM22390
Calibration Date: APR 19 2024

Calibration Reference Equipment: 714J7402

Instantel certifies that the above product was calibrated ccordance with the
applicable Instantel procedures. These procedures are pegeof a quality system that is
designed to assure that the product listed abovg\@eets %' exceeds Instantel
specifications .20 o

N

N

Instantel further certifies that the measurem Q@?nstrum}ﬁts used during the calibration
of this product are traceable to the Natiq@# hstitute’of Standards and Technology; or

National Research Council of Canada. an@ence faceability is on file at Instantel and is

Habl o\ t.
ava(\@b e u;g\\ag reques

The environment in which this«pg’&iuc@v@} calibrated is maintained within the operating

< §pecifications of the instrument.
&{\\5& ficgtions of

Please note that thg}(énsg@&gc)k function is intended to check that the sensors are
connected to the upi&%: nstaljﬁa in the proper orientation and sufficiently level to operate
properly. This fupetion should not be confused with a formal calibration, which requires

the sensorSWe checked against a reference that is traceable to a known standard.

Instanzg\ol\?g%commends that products be returned to Instantel or an authorized service

(\\6) and calibration facility for annual calibration.
5

é.bo)
&
R

Calibrated By: ___

E’ Instantel’ 0o egzet Drive, Ottawa, Ontario, K2k 3A3, (613) 592-4642

< 277 AN
N

7

&l

;‘;;f
)

P Xmark Corpore antel and Insta gesre trademarks of X BPpOration or its afTilTareswere s




Frequency Response of UM22390
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Calibration Certificate

Part Number: 721A2601
Description: Micromate with DIN Geaphone

Serial Number: UM22389
Calibration Date: SEP 29 2024
Calibration Reference Equipment: 71417402

\

A

5
W m
N

N !\
o

Instantel certifies that the above product was calibrated Lgiebc,?cardance with the
applicable Instantel procedures. These procedures are pg\o@f a quality system that is
designed to assure that the product listed above {(ﬁets or exceeds Instantel

specrfications.&;g\ <f)(o(b

Q
Instantel further certifies that the measureme (\strur@;?ts used during the calibration

O\
of this product are traceable to the Nat!onq(%sri;u‘gbof Standards and Technology; or
National Research Council of Canada. E g&\ ce oéf%ceabﬂity is on file at Instantel and is
available upo%l&quest.
&L QO

The environment in which this ggq@ct w alibrated is maintained within the operating
\sge?fﬁcgu'\ﬁs of the instrument.
A

N B
Please note that the serisor c@fk function is intended to check that the sensors are
connected to the ugi di%staﬂe?@?l the proper orientation and sufficiently level to operate

properly. This fu n shou% not be confused with a formal calibration, which requires
the sensors,@? checked against a reference that is traceable to a known standard.
Instantel mmends that products be returned to Instantel or an quthorized service
and calibration facility for annual calibration.

Calibrated By:

E’ |I1$t8l‘|té| 309 Legget Drive, Ottawa, Ontario, K2K 3A3, (613) 592-4642

\ X2/
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Calibration Certificate

Part Number: 721A2601
Description: Micromate with DIN Geophone
Serial Number: UM22390
Calibration Date: SEP 19 10

Calibration Reference Equipment: 714)7402

Instantel certifies that the above product was calibrated § ccordance with the
applicable Instantel procedures. These procedures are ,9\9;35’ of a quality system that is
designed to assure that the product listed abov&@eets %' exceeds Instantel
specifications s\ o

SN

O
Instantel further certifies that the measurem Q@?nstrug&%ts used during the calibration
of this product are traceable to the Natio;@ hstitufe of Standards and Technology; or
National Research Council of Canada. E(;Q@ence Faceability is on file ot Instantel and Is
H N
avo(\@bfe ug\\op request.

>
The environment in which this«pg‘&!uc& calibrated is maintained within the operating

« gpecifications of the instrument.
DN

o)

Please note that thg’éénsg@?ck function is intended to check that the sensors are
connected to the uhit nstal{ga in the proper orientation and sufficiently level to operate
properly. This fufiction should not be confused with a formal calibration, which requires

the sens e checked against a reference that is traceable to a known standard.

inrsta'nf\5 commends that products be returned to Instantel or an authorized service
and calibration facility for annual calibration.
&
ogx
Q)

®§

Calibrated By: ___

E’ Instantel’ :o0s Legget drive, ottawa, Ontario, k2K 343, (613) 592-4642

ey

NS

(T2 :
I
W%’ﬁfﬂi\\{\_

6‘-"? 6?,;““.“ ST A 77 .',',_ﬂ_‘ i‘,m%:” f”'ﬂ\‘.\“
NN N NS
N ‘\ ¢g“‘“ﬂ\\h"4‘ SN ‘“' N\ 1{‘”’:‘ \

7 A\
D AN

4

fantel and Insta



)

Gainizdl

GEin (98]

Frequency Response of UM22390

Frequancy Mzl

Sragusnzy Hi)

pemaimuds AN Pazse TEagent Mamas N
Transverse M CEHY 31501 e OB NV 31511 ——
-f-ﬁ.;
il e -
I
<l ——-‘h\ =
20
. 120~
) 2 &
0= \\.k o a C\(\ —""ﬁ
& I
\\\ i ——
: =180 X
L] 6
&
20 / X =~
0= T O N T T TV T T AT T
as 10 piet] 100 033 3130
Feaquancy ME Framugnsy (Hay
Vertical
20
L i
ag ——ee] -
| |
40—% i \%\w
<0 !, - @(
9,08
20— A5
RG
28
-1'1')"|,,,, T T T T @ T ANJoT i1 T T T | -0 O] T T o rim T
oz i ﬂ£§ o) ob 1009 200 19 199 o0 310
g\g\f ustcy Frzaueazy Ha)
‘Longitudinal &{Q’
29 NYJ 400
N
@
i N R 5 i b Y 200
LW e p—
/_56»—_—"_ | \\
290
s A < E .
& — "
9’ - %0
3 7
o
43 x §
o -100
0=~
f W=
-20
/7 \ 0
A00=lt— T T8 Vi T U T UL =29 T T T T T T
05 ) 100 00 2200 pAt] 103 plady] az0



LDNEITHUU 1 1

niladeayy N isuy
waelfuAN1SIATITLENYY



90 cmecle) @l @ @ nsulsINURAMNTSY

00 QUMNS bebe
Boq seprgnisdoiuunzfowoajiimsinszienu
Seu nssunsginns uieh Tl Budidless aeudauauyt S1in -
8798 @i’waﬁwsLﬁﬂu/siamq/mﬁauuﬂmqﬂa1ﬂ'i LLassuﬁﬂmiuaﬁwmﬁ’mﬂﬁﬂ’ﬁm@%ﬁsﬁtamj-u
avfuil b SuA e <& 3
Aafideandg LanmsuuuﬁwMﬁdﬁ@%ﬂdaaﬁqﬁuwsLﬁauﬁawﬁﬂ'ﬁmﬁmswﬁb@%\mu
U3 L 1Buiiidese noudaunuy 9dn S1uau o uky - o
O3 T A R o o TR . ‘9@0\;}“ : e ¥
AINADTBN9EY USE L LHudidese ﬂausual,%a\@? 911 veslpagnildaiuiu
ngifewiaslJuiinisdasisiiensu eanzilou |

AaNTUlTNUGAEMNTIY Y N <0‘0LO
a Y] R, a a 1y o a1 -
ﬂiaﬂwnuqmamnsmwmimmm}\ o Ig¥ 1udilles reudaunuyi 1in doony
= Q d’! = L4 a wa = « [z (\ a H’l
vildefuiunzivuviesfuinmsinsziiony @aﬁ%@iﬁ’iznaumu
v s ﬂq wn a % /
. grupuiosufjiRin1slnsgeiengy

a |
®) NELUYULAUN
o) neidouaun
- A
an) NLUBULAYN
o o
<) L UyULEIN
&) N duuaui
v, e URmsAnsensy
N . - & J
o) nelguan
,5\5\° ) nuouan
Q)Q\ o a
& &n) NUGUBIN
2R VPR 7
\,@ &) Eaum*uz
NS &) NELUYULAUN
D) nylauaui
P 2|
&) NeLUULAYN
<) e leuawn
«l a
) NLUBULAUN
Yo nelouLavi
®6 NUTUUATN
ol AR IGRN]

Green Industry
T J0QAIMNS B




o o
@) VERIEIGLGT
o o
o) neidgulawn
k o PN
o) NsiUyULaIN
P P
@b) VI PRTSALIT
a :=|
o) NELUBULAUN
= &
oc) NyLU8UEIN
P o
o) NLLUYULATN
o

wo) neideuaud &

= a Q\

o) NLUBUERUN

o)
oen)
o)

A °uaU°zhaawsuaﬁwﬁ‘lﬁ%’u*‘ﬁuwzLﬁﬂum""msww’luﬁ%m
el uazhu audsiidandae &

neideuasn
nuideuan
NEUYUATN

e unléinu dsnanietan
o

N3

L L -4 4 r A &B 1 L o ﬂ’l
ijiieatuiiszduengluiui ec unsia begls VnusasAavsiengmisdesutunaleou

v a wa a 4 o '
WenfuRnsiinseiienu Tidusvereagniamenasivsen

U U s o LY ) ¥ a wa Qﬂ
vo Ju feowiudiuaguennisioduunelowis U fuRgisinsgdiensu
9 Q@ (\
=< a J o’ Q o Q"o?
Fasguniansy AN
SR

(63\ wgbn%\mmmﬁ'uﬁa

wosonIulssugmavnssuaely

59905UR UJuRTIenIsunuy
abufinsulsagnamnssy

M Green Industry v v ) o
G’ BAsAGTRIWR “qmmvms'sumq‘fﬂa UsSINAMENIINRT SINAUAMUA qmmwniiuﬁtﬁm”



o Ao L 1 g = = W =3
nasiuuTnentisdesursatgtunaluioslfjifn1siasisianyy
vssm luyl 1Budiilese Aaudfawauyl 370 wuntloy -ecm
o | v
7 9n omeole)/ @G © adun Qo ANMNUS beEde

%

' a o yw & °
vautwasuaiunlaTuTunsiisunnnsulseaugnangsa 9IU oid 518013

Yide 374U 23 518015

gaudi drsuanie BaTzU
1 Arsenic Digestion, Inductively Coupled Plasma Method[B]
2 Barium Digestion, Inductively Coupled PLasr;Q@?/\ethodm
3 Biochemical Oxygen Demand | 5-Day BOD Test, Azide Modificati§° Rethod™
4 Cadmium Digestion, Inductively Coup[&@qﬁtasma Method®™
5 Chemical Oxygen Demand Closed Reflux, Titrimetrigg{&?%thodm
6 Copper Digestion, Inductivel &upted Plasma Method™
7 Cyanide Distillation, Colon@%tric Method®™
8 Formaldehyde Distillation, C{\e\&o?metric Method"
9 Free Chlorine Iodometr}@eth%gﬁ']
10 Hexavalent Chromium Cologi\qﬁi&ricﬁ od™
11 Lead Dige§tion, Keluctively Coupled Plasma Method™
12 Manganese ;@gést@@,alnductivety Coupled Plasma Method™
13 | Nickel (\%&\% Dii@.\%on, Inductively Coupled Plasma Method™
14 | Oil & Grease ?@‘\Q\ o\;\}%uidiiquid, Partition-Gravimetric Method™
15 pH ' - (gf;\ A (i@@ Electrometric Method®™
16 Phenols (\(,;i@ 4;’5“ 1) Distillation, Chloroform Extraction Method™

(,;;Q 2 0\5‘5 2) Distillation, Direct Photometric Method™

17 SeLeniu{@\Q\ Q Digestion, Inductively Coupled Plasma Method™
18 Sul‘ghosféZl . lodometric Method"™
19 >§t®o'\>nperature Laboratory and Field Methods®™
20&3&& Total Dissolved Solids Dried at 180 °C**

%g@@% Total Suspended Solids D.ried at 103-105 °C**

oo 22 Trivalent Chromium Digestion, Inductively Coupled Plasma Method;

Filtration, Colorimetric Method; Calculation Method™!

23 " IZinc . Digestion, Inductively Coupled Plasma Method™

P lARu...




174
°

U1 l@ey 971U2U 18 518015

audl dsuane BNATIZNA
1 Antimony Digestion, Inductively Coupled Plasma Method™
2 Arsenic Digestion, Inductively Coupled Plasma Method™
3 Barium Digestion, Inductively Coupled Plasma Method™
4 Beryllium Digestion, Inductively Coupled Plasma Mgthod™
5 Cadmium Digestion, Inductively Coupled Plas W(\ethodm
6 Chromium Digestion, Inductively Coupled P%‘fﬁh; Method™
e Chromium (IIl) Digestion, Inductively Coupl d)(&asma Method;
Colorimetric Method; Ca&\gﬂf)?ationm
8 Chromium (VI) Colorimetric MethogEg‘@
9 Cyanide DistilLatidn, Colog@gric Method™
10 Lead Digestion, In%@sé%rvety Coupled Plasma Method™
11 Manganese Digestio%oﬁ%uct@ Coupled Plasma Method™
12 | Nickel Dige&@&@w\, Ingg%tively Coupled Plasma Method™
13 Phenols @ﬁll@t@\f’w Chloroform Extraction Method™
(\4;3%) [é)\oi(@%tion, Direct Photometric Method™
14 [pH 3 (\@‘\Q\ EiSttrometric Method™
15 Selenium . (gh ) >Digestion, Inductively Coupled Plasma Method™
16 Silver (\45\@ S;’ﬁ Digestion, Inductively Coupled Plasma Method™
17 Vanadiun‘q\o&é\ Q%Sb Digestion, Inductively Coupled Plasma Method™
18 Zinc ?g\"‘}’ Digestion, Inductively Coupled Plasma Method"™
. =
deufgavigfiiqilallduds S 19 snems
ﬁﬂf\t@\ ansuanie FBaseh
g&q Antimony 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!*"
.2) Digestion, Inductively Coupled Plasma Method®™"!
2 Arsenic 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method™*”
2) Digestion, Inductively Coupled Plasma MethodP"




L7 )

-en-

Yaa 142U 19 5180

fnsuany

ada L4
AGUAINCH

11

12

Barium

Beryllium

Cadmium

Chromium

Chromium (Il

Chromlun@g\/l)

C ob%ﬁ*
K

Copper

Lead

Molybdenum

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method™*"
2) Digestion, Inductively Coupled Plasma Method
1) Waste Extraction, Digestion, Inductwely\agoup
Plasma Method™*"! @’?Q

2) Digestion, Inductively Couplec;\%l\asma Method®"!
1) Waste Extraction, D|gest|3g3g\\£nbduct|vely Coupled
Plasma Method™*” ) @m}%&

2) Digestion, Inductl@ Coupled Plasma Method™"!
1) Waste Extrac%@% Digestion, Inductively Coupled

Plasma Me;@&i 147]

D|ges‘q‘f’m Indﬂé&vely Coupled Plasma Method®™"!
o)

1) y\@?e Eg&tlon Digestion, Inductively Coupled
Q@%sm@t@ef’hod Waste Extraction, Colorimetric
MegS0; Calculation Method™47#!
oﬁfD@eonn, Inductively Coupled Plasma Method;
Alkaline Digestion, Colorimetric Method; Calculation
Method®4" 8

Alkaline Digestion, Colorimetric Method®®

1571

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method™*

2) Digestion, Inductively Coupled Plasma Method™”
1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method™*7

2) Digestion, Inductively Coupled Plasma Method®™"
1) Waste Extraction, Digestion, Inductively Coupted
Plasma Method™*"

2) Digestion, Inductively Coupled Plasma Method®™”
1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method™*7

2) Digestion, Inductively Coupled Plasma Method®"

13 Nickel...




aduil dsuaiy BUATIZH
13 Nickel 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method*
2) Digestion, Inductively Coupled Plasma Method[5'7]_
14 |pH Electrometric Method®!?
15 Selenium 1) Waste Extraction, Digestion, Inductlvely Coupled
Plasma Method™*" Qﬂ\
2) Digestion, Inductively Coupledgfasma Method®"
16 Silver 1) Waste Extraction, D|gest|on°\~§%ﬁuctlvety Coupled
Plasma Method™®*" o\gb:;b
2) Digestion, Inductweg(%oup ed Plasma Method®”
17 Thallium | 1) Waste Extract@"&Dlgestton Inductively Coupled
Plasma Methégh”]
Dlgest@‘ﬁ Ind;@ y Coupled Plasma Method®™"
18 Vanadium \Né@te Ex}:@:‘tlon Digestion, Inductively Coupted
Q&ma @’gﬁod Bz
(\423 D}@?ﬂon Inductively Coupled Plasma Method®™"
19 Zinc I (\?@(\Q\ &%aste Extraction, Digestion, Inductively Coupled
R @fg‘ o(i@fq Plasma Method™*" .
r\({’%(\ 4{’,’0"“ 2) Digestion, Inductively Coupled Plasma Method®™"
PRI
Ay gauqy 15 i’]ﬂf}\'\%‘g\ &
16Ul w@‘\% Asuany 3BIATIEH
1 A timony Digestion, Inductively Coupled Plasma Method®"
g,;bQ Arsenic Digestion, Inductively Coupled Plasma Method™"!
g{@% Barium Digestion, Inductively Coupled Plasma Method®”
> 4 Beryllium Digestion, Inductively Coupled Plasma Method™"
5 Cadmium Digestion, Inductively Coupled Plasma Method™"!
6 Chromium Digestion, Inductively Coupled Plasma Method®™"!

7 Chromium (llI)...




awudl drsuany AT
Chromium (Ill) Digestion, Inductively Coupled Plasma Method;
Alkaline Digestion, Colorimetric Method; Calculation
Method®®7#
8 Chromium (VI) | Alkaline Digestion, Colorimetric Method®®!
9 Lead Digestion, Inductively Coupled Plasma Method®"!
10 Manganese Digestion, Inductively Coupled Plasma f)é(eﬁ*’mod[s 7
10, Nickel Digestion, Inductively Coupled Pl asg@?ﬁethodm
12 Selenium Digestion, Inductively Coupled %}g‘gma Method®"
13 Silver Digestion, Inductively CouplgébP lasma Method™"
14 Vanadium Digestion, Inductively @g&%led Plasma Method®™”
15 Zinc Digestion, lnductlve@%oup led Plasma Method®™"
Q"
O
0&\(\S P
18NE1581489 (\Q\% o\}) P
1. ATENTNYAAMANTIU. UTEN1ANTY gs&&ﬁg\mm{ﬁ\sm WA 2548, 1389 msmﬁmaqﬂgﬂama
’J’aﬂm‘lﬁlﬂjuaa F19NRYLuNW. 25 Nﬂ‘i%’@lw 123 pauiivAy 114,

2. ﬁll’]ﬁll’)ﬂ’miillﬂQLL’Jﬁ]ﬂEJiJ].l\WUiuL@\lVIEJ ﬂﬂJ’e’)’JLﬂi’]“’Wu%aﬂ ‘WﬂJ‘Wﬂi\Wl 4. NTININL:
Seuniansiuw, 2547. %\5 s @"‘7“

3. APHA, AWWA, WEFQ@(g\ndaﬁWethods for the Examination of Water and Wastewater.
24™ ed. Washington DC: ﬁg@lA Pge,§52023

4. United S Qs\Envm%mental Protection Agency. Test Methods for Evaluation Solid
Waste Physnca}g@hemlcal Methods. SW-846, 1997."

5. %@ed States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Bﬂsmal/ChemmaL Methods. Acid Digestion of Sludges and Sediments and Soils.
S%&6 Method 3050B, 1996.

q@ 6. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Alkaline Digestion for Hexavalent Chromium. SW-846
Method 3060A, 1996.

7. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Inductively Coupled Plasma-Optical Emission
Spectrometry. SW-846 Method 6010D, 2018.

8. United States...



R

8. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Chromium, Hexavalent (Colorimetric). SW-846 Method
T7196A, 1992.

9. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. pH Electrometric Measurement. SW-846 Method
9040C, 2004.

10. United States Environmental Protection ‘Agency. Test Methods for Eva}J\\O%‘tion Solid
Waste Physical/Chemical Methods. Soil and Waste pH. SW-846 Method 994@; 2004.
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WUy NuY./duale
Form NSC/TISI 2

Tuduseuaw?l  22-LBO164
(Certificate No.)

TususaesEUUY

(Certificate of Accreditation)

91Ard AN NAMNTUNTEIVUYURNTUIN TV WA, bédo
(By Virtue of National Standardization Act B.E. 2551 (2008))

LAYISNTENINUNINTTIUHEAN UNNEUNTIN

(Secretary-General, Thai Industrial Standards Institute)

aanlususasatuill
(Issues this certificate to) 4;)0)

¥ a as a s f g aa - ot 9) ®°>°
nosfuRmsnedeuuiTn luu 1Buliiess roudaynn s
(Testing laboratory, Mine Engineering Consultant Co..Ltcg&\Qb
i1 [ A \o
eagLav &
(Address) -(\(\S ) (mcb

v NS
Infun93tsesagfanunse
(l{éh‘iﬁcate ob@petence)

¥, 0 N
Q)
mum%@mgﬂ;@\ UBN. ewobd - bdoe

{Sta No. TISo)b%ZS-ZSﬁl (2018) (ISO/IEC 17025: 2017)}

~N
maﬁ’mumﬁ’ﬂmﬂmﬁ%’m@imm wosUjuRnmsvaaeuazresUjuRnisaauiiou
(%@ L reqwrerr%ﬁts for the competence of testing and calibration laboratories)

X ’

&;\Qb ‘V]ll'lf.ll:ﬁ'un']'ii‘ﬂ'iaﬁﬁ NAFDU oblom

\\ZQ\"‘} {Accreditation No. Testing 0623)
o DQ ' oY o o

InviisafaviBunavinazvouvoiilaluiuses uandlaly QR CODE way www.tisi.go.th

05%0) (Details of the scheme and scope of the certificate are shown in QR CODE and www.tisi.go.th)
@ 9onlv & YU b WBAIAL WA, lodod

(Issue date : 2 May B.E. 2565 (2022))

sesavismsdinnunasiusdnfusigadmMn Ty
UfUATIIN T
avisnisdiinemenasgundaiusigean 33U
X Z

VT
s\ ',
S

NIENTNGNAMNTI EninnuInTFIUKERSUINgRAMN T

{Ministry of Industry Thailand, Thal Industrial Standards Institute)




sgazideaivLarvaudgluiusasiasufiing
(Scope of Accreditation for Testing)

TuSusawaan 22-LB0164
(Certification No. 22-LB0164)

FoviosuftAnIs U3 land BuAileds reutaunusi $1in
(Laboratory Name) (Mine Engineering Consultant Co., Ltd.)
RUNYLAVNTSUTOIN Nedau 0623
(Accreditation No.) (Testing 0623)
atunl 03 poNIfuATUN 21 FIAN W.A. 2566 DYTUN 17 wawn1Au w.A. 2571
(Issue No.) (Valid from) (21 August B.E.2566 (2023)) (Until) (17 May B.E.2571 (2028))
anunmvesufuiinig M a1is Owenaaun  Ovasna Owndeun [Faneanun
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) @Q (Multisite)
O
A1vNINeEDUY F18NTNAEADU AsVndeu
(Field of Testing) (Parameter) R Q’;}Fest Method)
- v oSO
ANUIEINADY D\gv’
(Environment field) q)&b@
1 ﬁq - Heavy Metals ng‘& Standard Methods for the
(Water) e Cadmium (Cd) § Examination of Water and
0.01 mg/L to 5 mg/L S(\r\ % Wastewater, APHA, AWWA,
~
e Chromium (Cr) (3;% qi')(o WEF, 23" edition, 2017,
0.01 mg/L to Q@%g/Lr\QSQ’ part 3120 B, and part 3030 F
e Copper (C n q}q}?
0.10 g to a\oﬁx’\g/L
Q) R
. Iror}\éﬁ\e) (\\&h
o (\%@)1 g@@o 5 mg/L
B caeltd
- ®° LeagldPb)
N
N 2601 me/L to 5 me/L
o )
S G&b anganese (Mn)
eb?g\°‘7° 0.10 mg/L to 5 mg/L
. ogi\ e Nickel (Ni)
0\5\:@\ 0.01 mg/L to 5 mg/L
J\\@ e Zinc (Zn)
é.bo)
> @"b 0.10 mg/L to 5 me/L
2 &
A

N3ENTNENAVNTTUAUNNUIIATI RGNS TTgRaIN T

(Ministry of Industry, Thai Industrial Standards

Institute)
w9 1/6




sgazideaivLarvaudgluiusasiasufiing

(Scope of Accreditation for Testing)

TuSusawaan 22-LB0164
(Certification No. 22-LB0164)

DONLVAILAIUN 21 FINAU W.A. 2566

atiufl 03 fefuil 17 nouniau w.e. 2571
(Issue No.) (Valid from) (21 August B.E.2566 (2023)) (Until) (17 May B.E.2571 (2028))
anunmviesufuiinig M a1is Ouwenaaun  Ovasna Owndeun Owaneanun
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
d1U71N1TINE_U 1YNIINAFEU %%‘VIG]?I’E]‘U
(Field of Testing) (Parameter) (Test Metl}@

' v Q‘\
ANVFINADY %
(Environment field) &\g\

¥ N
1. U1 (79) - Total Suspended Solids - Stan@‘d Methods for the
(Water) (Count.) 5.0 mg/L to 2 000 mg/L E@.r\?fnation of Water and
3, Wastewater, APHA, AWWA,
b d
& WEF, 23 edition, 2017,
r\¢§$ part 2540 D
- Total Dissolved Solids (.\‘:Q ‘O% - Standard Methods for the
10 mg/L to 2 000 L qi’D Examination of Water and
N
°§© r\eSQ“ Wastewater, APHA, AWWA,
& @4&}’ WEF, 23" edition, 2017,
r\&;&\(‘b & part 2540 C
- Tota(g_\%lids °\>f\\6’ - Standard Methods for the
%&;@Smg/b@\@\)? 000 meg/L Examination of Water and
& KXY Wastewater, APHA, AWWA,
> A
L osb&” WEF, 23 edition, 2017,
&
48 A~ part 2540 B
eb?i\ - Total Hardness - Standard Methods for the
N
}C\ogh 1 mg/L to 2 000 mg/L Examination of Water and
@0\5\° (Expressed as CaCOs) Wastewater, APHA, AWWA,
05‘3"’(\\ WEF, 239 edition, 2017,
%gb part 2340 C
Ao
D

N3ENTNENAVNTTUAUNNUIIATI RGNS TTgRaIN T
(Ministry of Industry, Thai Industrial Standards Institute)

Wil 2/6



sgazideaivLarvaudgluiusasiasufiing
(Scope of Accreditation for Testing)

TuSusesianii 22-LB0164 THAILAND
(Certification No. 22-LB0164)
atul 03 poNIfuATUN 21 FIAN W.A. 2566 DYTUN 17 wawn1Au w.A. 2571
(Issue No.) (Valid from) (21 August B.E.2566 (2023)) (Until) (17 May B.E.2571 (2028))
anunmviesufuiinig M a1is Ouwenaaun  Ovasna Owndeun Owaneanun
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GREKMIRANPY 25141 IYN1INANADU Fovegau
(Field of Testing) (Parameter) (Test Methogl}?
S Q
AUNFILINA DY N
(Environment field) Q?\T >
> ﬁ,“)gﬁ - Heavy Metals - Standa@‘ ethods for the
(Wastewater) e Cadmium (Cd) Exafﬁinahon of Water and
0.01 mg/L to 10 mg/L 9 @Qastewater APHA, AWWA,
e Chromium (CP) ogﬁ WEF, 23 edition, 2017,
0.01 mg/L to 10 mg/L § part 3120 B, and part 3030 F
e Copper (Cu) 5(\
&
0.10 mg/L to 1O{\1@L (ﬁ)
e Lead (Pb) @\(\ °Q°
0.01 mg/;.bg\t@ﬂo ;ngzbt
° Mangan,q@ (I\/\n&}
0. ;\@%g/L gﬁo mg/L
L) Pﬁ@el (’}@3’
~ @\ 0.6\meg/L to 10 me/L
% OZ\? 8
é%f\\(\ ;’S% O(Zn)/L to 10 mg/L
:\).\f(g\ S mg/L to 10 mg
R
&
. ogg\ - Chemical Oxygen Demand (COD) | - Standard Methods for the
030@\ 40 mg/L to 4 000 meg/L Examination of Water and
.2 &‘\\@ Wastewater, APHA, AWWA,
2 N WEF, 23" edition, 2017,
N part 5220 C
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(Field of Testing) (Parameter) (Test Methogg
S Q
ANUNAININADY N
(Environment field) % >
2. Udy (si9) - Total Suspended Solids - Standa@ﬁg‘?\/\ethods for the
(Wastewater) (Count.) 5.0 mg/L to 10 000 mg/L Exafﬁinahon of Water and
9 @Q‘astewater APHA, AWWA,
ogﬁ WEF, 239 edition, 2017,
§ part 2540 D
- Total Dissolved Solids 5(\(\ » Standard Methods for the
o
10 mg/L to 10 OOO(@‘@/L 9)(0 Examination of Water and
Q\@(\ QSQD Wastewater, APHA, AWWA,
X
?@0« 2 ~ WEF, 23" edition, 2017,
%03@ & part 2540 C
3. U1 waguLae - pH (\(g\r\ (\{g\ - Standard Methods for the
(Water and Wastewater) O,&QSQ@O ]&0,85;} Examination of Water and
X & %.@g\ Wastewater, APHA, AWWA,
B
SN WEF, 23" edition, 2017,
&) oS rt 4500-H" B
&Q\ > pa - —
R
B
X
C
OSZC\
Q)
Ogb
2R
W&
D
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o 5 NS
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(Environment field) % >
3. U1 waziudy (sie) - Biochemical Oxygen Demand - Standa@ﬁg‘?\/\ethods for the

(Water and Wastewater) (Count.)

(BOD)
2 mg/L to 10 0000 mg/L

Exafﬁinahon of Water and
9 @Q‘astewater APHA, AWWA,
> WEF, 23 edition, 2017,

o
Q™
A part 5210 B and part 4500-O C
- Chromium Hexavalent (Q@q} o Standard Methods for the
D
0.10 mg/L to 100 mght qi’)(o Examination of Water and
Q\@\(\(\ ¥ Wastewater, APHA, AWWA,
X
?@0« 2 N WEF, 23" edition, 2017,
%03@ & part 3500-Cr B
- SulfateslS0,42 )(\{g\ - Standard Methods for the
Q@%/L&jc%“&%oo mg/L Examination of Water and
X & %.@g\ Wastewater, APHA, AWWA,
$ N WEF, 23 edition, 2017,
N
o ,5:«@ part 4500- SO.* E
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N
C
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>
Ogb
2
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100 mg/kg sample ogqg& US EPA Method 6010 D

e Copper (Cu) § Revision 5: 2018
10 mg/kg sample to (\(\ %
100 mg/kg sampte@ (ﬁ)(o

e Nickel (Ni) @\(\
10 mg/kg‘i@ﬁple?tg\\”
100 m&@g san&@}e

. Zlng\@1
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~ 10%&%/@ sample
% D
SQ(\ ) ogh
@ 05\5
S
O
L5
“
e
N
>
Ogb
2R
2 &S
S

N3ENTNENAVNTTUAUNNUIIATI RGNS TTgRaIN T
(Ministry of Industry, Thai Industrial Standards Institute)

Wi 6/6







BRI YUIZENSWEELIBLRALMALALLURURBLT BRI YUIZENLWRLIBLBIALMELALLURELUSLRE

P0OWARS  UBLITLULES s
&
owPm ruLLl PA by maPA ruLsRa  lneumy

( s
PBOP@EOTLS gaaggﬁ_%@ﬁ@%g
2
RBULITNENLBELUL UL LuTEL ! %MW AR WAL
@ &
z,_s.@nnc;Ewrca@swgm%:w_\_,o:rs%éafém REUBMIALLUTLLLULALE
a«

_W@Hﬁ@%a@jw%_&rag%pg&&mﬁ@p@p@pw@jm%w&c% fanunisypLL

ol

_,E:Eaﬁﬁgﬁajw@w%ggng?pnpmcaw: IS

&o&%ﬁg@mj G M mﬁﬁgraﬁmpﬁc Qe

SO IR SR MBLALLUS
Ooac
Oo 7
©220 "M m@wﬁwxﬁ@w} JWSErErm_\rP?FrPPRWEJvEg prwawﬁﬁﬁﬂwrm\@ﬁrg@r?rwm@rm
«%w\\.
Oﬂo




LDNEITHUU 1 2

NOUUNLTNY IV



15N 1AAEZNSTNNITRILIAADNULUITR
2UUN la€ (W.A. b&al)

1329 MuuaNIAsFIuAMMNaIMAlulssenAlarnaly

ANAEAIUNAFNNANNTUNIAT elo LATHNAT ee UiswIzaiyniRdediuuay

oy
TouafAustleznig

o

SNEATUNINASIARONUWITNR WA, meme SuilunszsminyaAndum
Lﬁmﬁumiﬁﬁﬁ’mamaﬁu@mﬁmwmmqﬁm@ TINP9 e UTZNOUALNIAI e NIRIN e
NP &o UATHINI &o TRN3gEITNYRYWINTTeNnNdns ey Winseinldlauends
BNUNAFNUNLT YA UMINOUNIE ADIZNITNNNTRIIARDNUNTR Agladum luasanssyau
Y 4 A o o . . Y e
AR biotea WTUN e NUATUE beew Wiiidpwdlaninsgiuamunimeinialu
ussennAlaesiall Aesalli
98 o WENANAMNIU () 18918 o WANLIIZNIAALZNITNNIRILIARBHLUNTF
AN oo (W.A. n&me) a0NANANN IUNTEITITY R AUATNLAZINENAIN R AR DY
] a dl' o oI/ ¥
WTR WA, ngad 384 HvuasnasguAnnwenieluussenialagriall uaylildaou
s lUilunu
“(@) Anedtraiadanaslineanlas 119an ne TTNe azfaaliiiu o.ole
douludidou 1sa i o.mo HaANFuRgNUIARLNGS WavANTTRNRUATIA (Arithmetic
Mean) luan o T azfiadliiiu o.oe daulududon wi3alliiu .00 HaANFNFagNUNAR NG
[ v a 1% | a [
98 1o THaN@NANNIL () UAZ (o) 20998 @ WAILFZNAAIZNIINNNTAIIAREN
WA RN oo (W.A. méme) aanauANlunsesmiynRdudiuwasineaAnnIm
RAUIARDNUNTIR W.A. lndme T899 NIUUANIATFIUAMNMNEINA TLsTENNATAE 9l

wa it Ao usalliung



“(In) ANRAEIBIH LA LHIAN oo luATan lunan e Falus azfag

iU 0.0l HaANTUAgNUNANTNAT WavATTRiNEIANA (Arithmetic Mean) Tuinan o T

a o ' &

arfaaliiiy o.0& NARNTNAAANLNANINAST

a

() ANRAEIIBE AT ERITINTRH WA AN IHIAY s oo THATaL Tunan

o ' s 1

we 2709 azFaaliiiy o.aa RAANTUARANUIATNAT LATANTTNNATATIR (Arithmetic

a

Mean) lu9a1 o 1 azfiasliifiu o.00 NaAnFusagnuIATNmg”
deeniA o JUN o« BIWIAN N.A. n&ew
(AUN) AIGTUA RIEIUAN

FENUNENTTNUAT

Vb e Y T Pt P I T T FIIV AL T

P1anaR LN atudszniaiall 16N oke AOUNAY soe 3 JUTl bls UL béew



Wi <&
Y olob ADUNIAY ood I FIBNVINYLUNY od NN wE&lo

UseMAANLNITUMITTIIAADULTIFIR

]
L=l

AUUN oen (N.F. b&E&lw)

)

54 Mvuamnasgiuams lulasoulaeen led luussomalasiall

{ 3 o v % o
Tasniumsauarstimuamasgiuaina lulasoulasen loa lunssermealasna 11
y < S o o o 1 a o A @ va 1 a
iodwnaain ldmsumsdudiunazSnuaumudunadonmunsgsiyaadudsy
HAZSNHINUNNAUIATOUINITIA WA, b&o&

1 a

91788111990 1WANVTUNING olo (&) 1ATVINTT o UHINTEIFTYAATUTTY

]
vad A C3

HAZSAHINUMNAIIARONLHIHIA WA, bEo& swdunsysiyganiuniyala
ynlszmsifernumsdinaaniuazidinnvesyana 3u1AI1 e Uszneuiuuag eo
AT o WIAT1 Eo HAZUINTT o VOITTEITUYQHITIFOIRNTNT Ine Tya/alinsgi1d
Tae0 17881119 DN T YYALWINGHNIE AMZNITUNMITIAAONLHIXIATIeDNY TN
o T J o [V Y
fmuanasgumne lulasoulasen loalunssemalasia 11y dsselii
Ed
10 o luilszmail
A @ S A . . 1 A A o W

“n509IATZULAT giAIL” (Chemiluminescence) ¥118ANAT AT 0D AR N1 1 TAsu

% o o [ama o o a @ { o
Taoonlad InsldmaTe Tauinl§aserduma luasnoon leagegniasunininielulasiou

s Y o 9 = A Aaaa 3 A A A 1 a 4
lovon leauarianruduvewasanannifaseniu o Annuenaauignd voo Wluiimes
(Nanometer)

10 o 1Wenan

9 1 Q' Y 1 a Y d'

(0) MU (o) ¥03UD lo UWITZMAANLNITUNMITAIIAADUUWITIA DUUN 00
A, b&ac) sonmualulunsesviygaaduasunazsnuIAuINTUIAdouILHITIA
WA oZeo& 1309 MruaasgIuaumwoImealuussemelaenaly

Y ' 2 Y ] a o A

() Alu (0) WBIT0 b UWIUTZMAAULATIUMIFIIAADUUWITIA DIUN 00
(WA, b&ond) pona1uANulunse iy gaduasuLazinEINUNNGILIAA0NLYIHA
WA b&ed& 1509 MruanIasgIuaunmeInIaluussermalaonald ud lunuanlag
YseMAANLATTUMTTWIARDUUNIFIA ATVN e (WA, b&Eo) 1799 MUUANIATTIU

aunmemaluussemalaenali



Wil &b
A olob ADUNIAY ood I FIBNVINYLUNY od MINAN w&&lo

fo o litmuaniasgumimalulasioulasenledlunssenaiaeialy1s
sagto il

) mmasvesmalulasnulasenladlung o $21ue wdedliifiy o.00 du
Tudwdunie iy ool faaniudognuiaduns

(k) MITYANAVANA (Arithmetic Mean) voam luTasnulaeenledlunal o 1
wdee iy o.0e diuludmain uielitu o.oxo Hadnsudegnuiaiuas

Fo « nusamanududuvestelulasnulavenledluussonalasialy
It nnufieuiinnudu o vssema tazguvgll & esruBAITE

fo & msianmasvesiinlulasoulaeenlsslunm o $2Tue wieniwdimavadia
(Arithmetic Mean) T o 7 WdATesiaszuuindginmasy vSeszuuduiinsuniuguuaiiy

<
Tianuiuyou
Ysegma a1 N oo YUY WA, b&&Xlo

WUNTIUUAT

a Y ' a
ﬂﬁgﬁ'luﬂiﬁilﬂ'ﬁﬁ\ul')ﬂaf]llllfﬂ\‘lclﬂ@



UszMAnUZNIINMT BIAAONUHIVIA

v
v A

ATUN bo (W.A. bEER)

a1

20nMUANNUNIZTNVUYNA U INUEZSIBINUMN WOIAADNIKINIA
WA b&on&
(399 Mriuamnasgummasdaoslason lvaluussenmalaenaly

Tuna o %lua

919 1119NANN LA @l HAZNINT eod HHINTEIFUYYA U Tuag
SPEIUNIN T WIATOUUHINA WA, lb&Eod AUZNTTUMST WIAGOUUHINA 9
Psmlgaudlumnasgpummadanies laoon led luussoimalagialiluna o $2lus
13eaa0 1a)3l

(0) IHenantsd o uralszmaAnuznIsums  wIedoNurana 21N el
WA, w&oz) sonamuanuluniziiyad o Suuaziniguain - wnadon

i A 4 ° ' o 4 %
UHINA WA bEe& 1599 Muuamasgiummessamos laoon lodlunssornma
Taena 11 lunar o $271u4
Yy  a ) ) ' A v

() lenananulude o uazde & uvsdszmanuenssums wiadow
HHINA ATUN olo (WA, b& o) ponmuaNulunse s iggd U Suuazsny gumn
A Y] ' A A ° -y o P %

WNARBUUHIINA WA, bEa& 1599 MuuaasTIUmMadaes laoonloalu
v ' v
v3semelaend 1l luna o $11ue vazlildanuae lilunu

13 1 4 Y] o o o

T9 o fundsanututuvosmydames lasen ladluusseimalasia il
Tuna o $11u9 2zdedlinu o.mo  WIudm " (ppm) 130 LAY oo Tulasnsy

ADgMNARIIAT

b



«w 9 o ' = ] o o 2 1%
U & ﬂﬁ’Jﬂﬂ']ﬂ']!,ﬂﬁﬂﬂ’J']3J!,"Ullell‘L!ﬂlﬂﬂﬂ?“ﬁ%alwﬂiqﬂﬂﬂﬂq“ﬁﬂiuﬂiifﬂﬂ']ﬁ

o o ) y A o 4
Taea 1 luna o $3Ta aude o IilHnTestaszuy ¢3 geors 1wu wieszuudy
Ansuaruguuanblszmalusnynenyunm”

szma & TUN & WU WA, bEER

@ = a va 9y A
JIUWNIINUAT ﬂgmwum

A Y ' a
ﬂig‘ﬁ']uﬂm$ﬂiillﬂ1i AULIAAD LTIV IN

Wsemalus 199Ny 1Y oo ADUNIAY o 4 A4TUN @o WHIHY lb&d &)

wb&



UszmanaznIsums WIAAdNIKINIA
AVUN olo (W.A. b&erad)
panMuANNUNsZNFTYRA o SuMazSnInuMN” WAdNITINA
N.A. bEo&
A o v o [ d
509 Myviuamnasgrummnasdaoslaeonlya

luvssenmalaginalifluna o ¥alug

91f8119NUANVIUNINT el UHINTEIFTYAA 9 TUHAZTNEINUNN
“URdeUIHIING WA, lo&o& AULNTIUMT UIAGEUIHING MHUANATII
miadaniodaoen ladluussemalasmlilunm o e Bewie Ui
foo Tuszmni
“n3eaTaszuy g3 Wlgoo1s 1 (UV-Fluorescence)” #118AM

v 1o o

niosiiotamimadames lasonlyod Taomsld sganrlalemn (Ultraviolet)
aaa v 1] o Y o 9 & a aaa 2// ~
Ugnsoiumadamos lasenlaa udriaanuduvewur swunanlfiseniu o A
d' 1 = a o
ANNBAAUTENIN oo D9 080 W TUTINDS
Yol AundsaNutuTuveImaFanles lason loa luussornmelasinali
' F v
Tunan o 1119 UsnauRmuaw “n dwa uthe dvathuas muanamile tas
Mmuainng sunewinng sendamihe wdeeliiny oo uludiu " (ppm)
A 1T a @ 1 o
H30 1iAY o.m00 TNIATNTNADYNIANINAT
Yoo  aunasanututuvesmnwdamles lasen lud luussermelasiialily
& a & 44 Y A A v v ' a ! v
N o 1N VTNAUNUNIUG Auuaiunaute o 1zdealiny o.eo uludu

"0 (ppm) 130 hifu oo lulasniudegnuiaiiuag

&



Y ° ' Yy 9 2] @ o o

P« mssumanududuvesmadanes laoen laaluussernelag
o Yo ~ ~ o A ~
i Tdanaiieninnudy o usseMa tazguugll b& oeruTAIFY

v o oA Yy 9 W o I

Yo &  miiamaundeanududuvesmadales laeenlaaluusseimelag
Mlfluna o 1w awde b uazde o TWlHnsediaszuy ¢3 dgoes 1y
A A A a 9 <
WieszuuduNnITuAIUguUanyIia ALY

9 o ' = Y 9 @ o ¢ ¢ Y o

05  mstamaundsanududuvesmadamos laoonlea il

1 v
vssormani i uazdes snniuduedianios o was ualimu b was
Uszme & JUN bd MU WA, bEod

WINTFUUAT

4 ) : a
UsEHUANLNTTUMST  ILIAADNLHITIA

@sgmalus19Any @Y eolo ADUTAY oo I TUTT oo NINGIAN lo& o)

bw&o



UseMAnMZNIINMT BIAAONUHITIA

v
v A

ATUN 00 (W.A. &)
20NMUANNUNIZTNFUYNA U INUBZSIBINUNN WOIAADNITINIA
WA b&o&

(599 MuuamasHIUgaumeImaluussnmalagiali

91f8119NUANVIUNINT el UHINTEIFTYLA 9 TUHAZTNEINUNN
“UNARPUIHINA WA, b&on& AULNTIUNT WIARDUUHIMAMHUANIATIIY
v 4
Aaunmemaluussnmalasinll 1ideelil
4
Y00 lullszmeil
w A ¢ L . .
n3993n szuviud nlesdvl duvlsusa Amatu (Non- dispersive
. . ' A A o W s I Yo =
Infrared Detection)” %u18A1u N 1n509d0Tammaasueuveusn lua lasl4ss
aumsNIA

a A

“ A . . ” !
N30T ULANQNIY 15U (Chemiluminescence)  YN18AIINI

b1
e

(o) taseadedaaimalulasoulaoon lad las e To Teum

=

Ugnsonumaluasnoenled  Fegnuldsumnanialulasoulasenledudaia
Y v
&Y =

X A aaa 4 { T a 4
ANUITNVRIL IFURANNURATeNIL B fiAnweAauR N9 boo W Tuiines
(Nanometer) 130

(o) 1n5esieiamma T laulaslsmaeiaumlgnsedumas To Tau

1 Y v 1

udriaanudnve sFuRaINURNGen o AANUEIATUTZHIN ko DI &&o
wluiliped

“szuumnIsniiay (Pararosaniline)”  1iNeANNI M3iamie
13 o s 1 2 = a
Fanlos lavonlaa Taomsgaoimaniu 1sazarelid 1Fou wasinas Iswenasa

a o @ a o
(Potassium Tetrachloromercurate) ey 15lanaslsdalilawenusa asumwand

locm



(Dichlorosulfito Mercurate Complex) %1301 15w1sTsaniiaunazesuiad las
(Pararosaniline and Formaldehyde) ihaiilu “voamslsaniiavumwsa daneiin uoda
(Pararosaniline Methyl Sulfonic Acid) c'f;wzgnﬁfﬂmm nnsa“lum'i@,ﬂé?mg 3 U ﬁ
Fnan &< luimes
“n30ainszuvezaeniin wouwenyy 1alasiined (Atomic
Absorption Spectrometer)” 1N16ANNT 1nF0siiosalSinavewnzi Tasldilar
01NAY (Acetylene Flame) HANUeMNA wde.o 130 wes 1 Tudnes
“STUDNNINATN (Gravimetric)”  WWBANNI MIIAAHUAZ DD
TaggaoIMARIUIHLNTBY Gatlse ™ ninmlumsnsesuas £00NNA 0.0 luasou
(Micron) 185000z &8 ummumuﬂdua 20099 NIALATOITY
Vo mmcﬂu‘u3immﬁiﬂﬂm”lﬂ%mmmmumaﬂﬂ‘lﬁlﬂu"lﬂﬁwi@”lﬂﬁ
(@) fimasveosmamsueuueuenledlunm o ¥11u xdes iy
oo mludw " (ppm) 3o liiiy o<l dadnSudegnuiaimasiasluna @
#Tua azdealiifu & wludu " uiohiify eolob dadniudegnidiung
(o) mmasveamaylulasoulaeenladlunm o 1w wwdeall
i o000 Wludn " el ool NadnSudegmnaniunas
(@) Amasvesmalolauluna o $1us 1xdes iy 000
Tudw "u w3l o.lwo Tadnsudegnuiaiwas
@) mmavvesmadanieslasenlaslunm we $1u zdeqifu
ool g u nieluiiy o.mo TadniudegnARuAT tazANiIMsIINGA
(Geometric Mean) 1uian o U vzdoaliiny .o ulud i " useluiny o.eo
fadnsusegninAiiuAg
Foo  msmunamanuutuvesmaudazsialunssoinealaoialuly
fnafioufinnuey o usseINA HAZQUNYY lo& 0IFITALTY
o lwssomalaoiall lusanamianalalddulige s
(@) Mimasvenzilunm o B vzdedliiiu o.& lulnsniude
ANNARAS
() ﬁwzaﬁlﬂmaqﬂuazaawmﬂ'lu'gﬁu 00 lunsou luna be i
wdee iy ool daansudegnunaimas uazAuiysiusvIndiaves 13aananly

= Y T a Aa a o 1 o
na o 1 azdedlitiu o0& Tadniudogmnadiuas

bee



(@) AundvUoduazoeITIMnToduazensvLIn Ly eoo lunsou
o ' a A a o 1 < 1w oA
luna e $ T azdedlinu o.me HadniudognuIAiuAT uazATYIN
a @ 1 1 a a a o 1 o
sndiaves 1saenanlunm o U 1desliiiy o.eo NaaniudegnuIANAS
v o ' A 1 s S o A
Yo &  MITamAmasvoImMEAIsUaUNUON A 1UNna e 33 1uan5 e lunan
M Yq Y A o v A P a a o A A A
& ¥ lus WlHaTeriaszuuiua wesanw auvsusa amasy “IeIzVVIUNNTY
a <3
muguuanyIiauuYel
v o ' A I s A
Yob  midamaunasveanis lulaseulasen lydnsonisTe Touluman
o Vg Y A o A A A A A a ] <
o $11u3 WldnTesiaszunniging 15 visoszuudUNNINAIURNUANY IHANUTY
¥o1
o ' { o o I )
Yoo  midamaunasvesmessamos laeenladluna e 1103 niolu
= 9q Yas o an A A A a P
nat o U TdlEsmsdamuszuumanlssniau wioszuudunnIuAIUguUaNy v
<3
ANUHUYOU
) o ' = M A v g ' '
YW I  MINAMARasvensniluna ¢ Wwou InueImMaArIULELNTa Y
q 3 o ' A 9 o
nseunueog e marialeTiqu (High Volume-Air Sampler) 1AAZNI09n91N
' v a a A Y o o 1 o ¥ A o
wiunsealasldnsaauilse Twazasamnae  udnildSasvenzinlagldinieaia
a o a o 4 { a
szuvezaouln uouvewiu nlalasimes wieszuuduNnIuAIUguNan A
<3
UYeU
Vv g 1 d‘ 1 A "a
W0 g milamaunasvesuazesssunioduazossuina iy eo luasou
Tuna we e wisluna o 7 IH1FITMIIAMUIZVUNIIINATH H50TEVY
4 { a Y <
dunnsuauguuanyIianuviurey
v ) ' A [ A ' =& ' P = v ]
Y0 00 MINAMIANUNAYVDINIFHTO 150819MTI0819 1A 1NTD & DIV o I
° o 9 § a 1 9 o a
mluussemanig 1 vazdos sniivauediados o was ua linu b was
o 1 = o N Y Y Y o
M3darmAnasveInznItaziuazoInuie <& uazdeo & Tumluussenmea
a'/ Y d" a 1 Y 1 ra
9 ) nazdes snniuduediades o.&o was g llinu » was

Uszme o N o) WHIWU WA, bZod

WNTTUUAT

A Y ' a
ﬂiZﬁW‘HﬂmgﬂiﬁﬂﬂTi AULIAAD LTIV IN
semalus1¥ivanuuny 1@y eolo QoUT <lo 4 SUf lo& WYEMAN o Eare)

be&



UHAIAA
UsTMARMLATTUMS - UNARBUIHINA
211 00 (WA, w&oc) oonauanulunszyliyaa o Funazinm
AWM WIAROUIHITIR WA, o& &

599 MuuaasIugumuoImaluussoemalagialy

d! a
Fatlszmalusisnsanpunn
afulszmeainll 18y eolo ADUN clo 4 AITUN & NUAAY bEa
v o A o 1
Wi go UIINAN 08 MM
" a a a o IS
“liiu o0& fiaansu” Mudiilu

“litiu o.0& Hadnsu”

Wsemalus 199Ny @Y eolo ADUN Po 4 TUA & AUGIBY b o)

ocd



UszMAnUZNIINMT BIAAONUHIVIA
AVUN o& (W.A. b&E&0)

d‘ o v A Q'J
13909 MAUUANIAIZIUITAUL El\ﬂﬂﬂ‘n'ﬂﬂ

918011190 AN TN elo (&) 1HINTEIBTYAA U TuasTNEINMUNN
“UNARDUIHINA WA b&on& AULNTINNT UIARDUUHIMAMHUANIATIIY
v E4
szau"alaena 1y 13dsse 1l
E4
Yoo  luilszmeil
“ o A ) . ' v A Aa & a v
sza~salaen )’ veanun sz ssinetulu " unadon
1 9
“Maga B9 9 a” mennun mszau"es 9 adimneduluvue
% 1 @ v oA = ] 3 a
Tavaznilsszrninumiainniaszau~oe Taelimiiedluediuae wie dB (A)
w v U A a Y ” ' ' v a A
MIzAU B8l be FIH9”  WEANNN MIzAUL B9nenndl
. a4 4 a dad A da o oa d .
NAINUNIUNITEADL 8aMNATUITY  Fadszav” saldeundasmumarluyig
e F1u9 (& hours A-weighted Equivalent Continuous Sound Level) F¥ai50n
] T = ] I a
TagdoN Leq e hr lasiivioduagiuae wie dB (A)
“NAszA 89" MUeANN 1AT09IATEALL B9 MNIATTIU TEC
A a ' "y A
b&e W30 IEC Qoc V04AMLNTTITMITzHINLszmandomaiinliih (ntermna-
tional Electrotechnical Commission, IEC)
v 4
ol Timuuamnasgiuszau salaenall 13dsae i
() Mazauee 3 a Ly eod wFHUAD

(o) MILAVL"BAURDY b F 119 1Y Do @FVAE

bw&e



' Vv
0o minsiaszaw ealaenaly Tautdumsaaae Ui
v U [ = Yq Y % = [
(0) MIATIVIAMILAVL 83 3 @ 11905 52A DL 8905999
v A a Aa A o '
seau~saluusnauniauegrionduoy
(o) MINTITAMIZAU 89RAY loc 5109 I lFaTseau 890579
Jaseau " veet1edoiioanasana be ¥ 1ualag
091/ @ = A a 9)://
@) M3nalulas Inuveamasszau  saiuTnaneuonoIns e
A
Lanniiuhitfeenin elwo was Taelusall o.&o was munususenluins vy
Y 1A o A A A A A 9 = = 1
Ao luiimunanie “soulanlnga widlums ghow ssiavieg
A v A
(@) M3falulasTduveaiasszau  sanusnaunelusins1vas
A
Lanniiuhitdfeenin eloo was Taslusall e.0o was mumuswsenluins vy
Y 1A o A A A va Y = = [ v T 1
doalifimune “sdulaniigu wialums hiow safavrsegiazdoringninyes
Y A A o [l Y
HINANNT0FDINNNUADINUDNDIN1T0I191I0E 0.%0 LUAT
Y o 1 = Y I as A 4 J
To ¢  msmuamszau sarzdeadu l)auITmsnesdamssyrinasemea
iwﬁ'wmmgm (International Organization for Standardization, 1SO) MUUA éﬁdﬂiu

AuguuaneIzlszmalussinm
Usema & JuN olo VAN WA, b&do

WNTTUUAT

A Y] ' a
ﬂig‘ﬁﬁuﬂmgﬂiiﬂﬂ1i UINADNULNIVIN

@Wsemalus 199Ny @y eoc AOUN e 4 TN & WHIBY lb&o)

lo&&



Wi <8
Y oloe ADUNIAY bE 3 FIBNVINYLUNY o UYUIBY bE&Ze

UseMAANLNITUMITTIIARDULHIFIR

UN 90 (WA oZ &)

599 MruamasgIuaNuduaziioweilosiunansznuaoeIAs

g . g i . :
Tagmilumsauasimuauasgiuanududziiowiotosiunaniznuaoo1ns
| <3| ) o [ 1 a @ 2 @ wva 1 a
iodluwnaain ldmsumsdudSurazinuiquamdunadeumunss sl ygaduasy
LAZTNHIAUNNTUNATOUUHITIA WA, &

217881119 uANNTUNINTT olo (&) UHINTEIIFUVAATUFTULALTABIAVNIN

99 q

v
v A A Y v

a ] a [~ @ { [ o w
ﬁdllﬂﬂgflﬂllﬂﬂﬂﬂﬁ WA, lo&n& ﬂu!ﬂuWi$§1%UﬂJQ‘J§IﬂNUWUﬂJﬂJ@UNﬂiZﬂ'li!,ﬁfl’)ﬂ‘ljﬂ'l‘ii]'lﬂﬂ
ANTuaziasnINYoIYyAna WA s UITNBUAUNIAT oo VIATT o UIAT] <o

2 t%

HAZUIAT] o VDITTFITUYYUUITI¥O NG Ine Dyajalnnizila Taserded1uisniy

o9

=

UNTYAALINYHNIY AuznssuMsAuNAdouind Jeeemlsznels el

P o lulszmei

013U o7 HuIBAILN

(o) osilfifuTsanumungrneidelsan

(k) ©1MIMAFT 0115 NTINNN 0IMTATIAUAT 1say o1msuuialng
MUY NUIEIRIBNTATIANDIATS

(@) oimssulafiiinsldlse Teniluermsu@defusuoimsay (o) 1ag (v)

01 5U5HANT " WA

(0) 91MT0YOIFD 0IA1TOGDINOTIN WD AnLDT Tuund Tuuda aungrue
NAMIAIVANDIAT

(o) DIMIEAAINNYUNIGIIAIGDIATYA

(@) WOWNAWNYUNIBIIAIBHOIN

(&) mmsﬁGl%’ud]uﬁmuwsnmamuﬂ;]wmadwﬁwamuwmma waze1nsi iy
159N LIAVDININTIFMNT

@ ownnlfduanuidnmamngunehdielsaSemensy omsiladulsusen
VOINWIIFMNS mmﬁﬁGl%’xﬂuﬁmuﬁﬁﬂmmmﬁﬂ1°ffuqﬂu?mywamﬂﬂvumnﬂgwma’jﬁw

o = Ao ¥ & A= o =
ﬁﬂWUuq@llﬁﬂH’]Lﬂﬂﬂ)’u Llﬁg@’]ﬂ’]i1/]Elﬂ)'!ﬂuﬁﬂ11!1/]f”fﬂBTellf’]\iﬁﬂ"ITJuQﬂiJﬁﬂH"Isll@QVITQ'i"IGIfﬂ'Iﬁ



Wi &o
Y oloe) ADUNIAY bE 3 FIBNVINYLUNY o UUIBY bE&Ze

(») 21371952 Temliiefanssumaemann

(@) panssulaiiansuzveinis1flszTonilueimsuderfuie1asay (o)
(o) (o) (&) (&) uag ()

“01M3U5HANR @ HBANN

() TusmamumunguinedieTusmao Tuswiag fAalieg tazinsdumeaniu
UHIHA

]
AA @ 1

A A 9 @ A Vo <3 =
(k) 01msnsedslgnadnludnvuzoulanlanyus luduadaswalinua
NNIAUTTTY
< [ [ <
“A1M150UNIAGIRA (Peak Particle Velocity: PPV, V_)” Hy1gAI0I1 AIAINIS)
v Y
vosanuduazmeu UL UUOU (LAY X %30 LAY Y) HUIDUUILAUAY (LU Z)
d'd 1
nAgaga
o A A A 1 o = ~ 1 o Y a Y
“«ONUFUALNOUNIAN o7 UWIWANNN AaNuduazoun i ldinanisdinay
o v ]
MITUNDIVDIIATIAT1991A15
o A A ' M A A o Y a Yy A
“CONVTUALINOUNTAN lo” HYIWANUI ANVFUFLNUNRIHINANITAINT
o Y ]
MIFUNDIUIATIAS 199113
v Y Y v L A Y a
“MITUNDI (Resonance) V041ATIA3 190N 1NeANUI Usngmsalla o) Nnelvina
q'z = Y a2 A A [ d’ a Y :JI
msduaznoulndineswselamInuUANASITUA (Natural Frequency) U84 1A39a31991A1511
“AUDFITUWIA (Natural Frequency) ¥041AT9a31401A15” 1ueA1un anudlums
o A 9 = 1 1 Ao 9
AuazNoUVDIIATIAT 199115 KT AINYTENOVVIDIAITUAALDIATAVANHULIRNIZN 1A
MITULVUDATE
Y ] 1 A g dy A 1 A
“IAs9E31991A15”  HW1EAINIT @IUVDI01AS I WA AU A9 WUHIBAIUDU
= A Y1 A o @ 1 @ 3 &
Falaoanune laniianudAyaonnulunwds U015 1Y

“gulsZnoVVeI01MT” WAL ?f’J‘L!‘lJ’EN’E)TﬂTSﬁu@ﬂl‘ﬁﬁ@%TﬂIﬂiﬂﬁ%NﬂTﬂﬁ

A =2 ' o [ Y
1/]1|ﬂ'ﬁﬂ@’ﬂﬂqqnuﬂ\iﬂﬂiﬂi\iﬁi']\i@']ﬂ'ﬁ



@Y oloe) ABDUNIAY HE 9

ni &Ko

FIBNINNYIUNY o UUIBY bE&Ze

Y o o A A o 1 v 0 dy
19 b ﬂTViu@inﬁiﬂWUﬂTlllﬁuﬁglﬂ’E)ULW@ﬂﬂﬂﬂuwaﬂigﬂﬂﬁﬂfNﬂ'liﬂ\?ﬁ@hlﬂu

ANuTIeYMAgIga liiny
81013 P (FaawasdeIum)
Uszianii 1An3I930 MR () anududzifion anuduazifion
n3dif o 367 o
® 0.6 gmimw?@%udwwmmmi f < 00 wo
0o < f < &o o& f+ o&
&o < f < @00 olv f+ eo )
f > eoo0 &o
o.lo ﬁi‘;’luuquummmi nAAA do 00
0. e lundaziy nAAIA wo 00
o .0 gwuiwﬂw?a%uﬁwwmmﬂﬁ f < 00 &
oo < f < &o olo& f + lv.&
&o < f < 900 oo f+ o0 )
f > @00 lwo
.l %uuuqﬂmmmmﬁ nAAIA o0& &
T nAAIA wo 00
® ®.0 gwuawnw?a%udnmmmma f < 00 .
Ceo<f<do | oob& ft 0.0
&0 <f<ooo | oocf+b '
"""""""" £> a0 0o
2
o.lo FUUUTAVDIDIAT nnaYa < o
& g ~ & . e
o0 WU TULAAZ Y NNAIND wo 00
NI

®)
)
™)

&)

&)

= < A A < ~ ' <3| a J
f = ANUDUVNANNTUTLINOU WU L’Jﬁ1‘V]llﬂ’J1ll!,i’JE]HﬂWﬂtIQZ‘!ﬂﬂJﬁu’JEJLﬂuLﬁiﬂGH
o 1 <
* = ﬂWiuﬂmmgm"l‘ﬁ'mwwmmmwmumﬂqqqﬁlmmuuau
v
° U < @
** = mwuﬂmmj;m"l”;'mwwzﬂmmmimigmﬂqqqﬂuuﬂum

mylamanuduaziieugegad msuaududziiounsdin b Ao oo, b.lo 102 o.lo 1HIAN

' 1
A R A

9 9 3
FUVUEAVDILINTHTDFUDUFTAANUTUAITIOUTIgR

v Y '

o < A A ' 2 v v v o A
ﬂ’]i'.]ﬂﬂ'lﬂ'ﬂilﬁuﬁglﬂ@u‘ﬂwua’]ﬂ’]ﬁiullﬂa?ﬁ“ﬁuﬁ’]umﬂ 6.m, lo.m LAY om.o;m GlViEJﬂL'Juﬂ’]ﬁ'JﬂV]i’]ui’]ﬂ

v
HI0HUA1IUDI01AT



Wi &lo
Y oloe) ADUNIAY bE 3 FIBNVINYLUNY o UUIBY & &

] o P an o ) A v a
10 o wnannud tazisasndaanuduaziou Imduldamseazidealunnmuin
Y
Mmelszmeil

S 4
@ o W @ a S
d0 < Uszmailldinadwaiudanniulszmalusnsivnngunsuiiudull
Ysegma o JUN od WU WA b e

WBNTIUUAT

U52FUNTIUMITIIAROUUHIFA



AANKIN
MU IeMAR U NITUNIRILIAN DNLAITG
AUUN ey ( W.A. &)

1389 MnuaRaIgIuaNuauaziawnailasnunansznudaatas

99 o UNHEY

GNATINNEREZT oW BiansnIaIn Lﬂ‘%laﬁ@mmé"uauﬁau@nummgm DIN &&5be—0
YastlmeeasUh (Deutsches Institut fiir Normung) %5 ate ag 3 arnameasd auﬁuﬁﬁqm&wﬂ' AnaLin
mwﬁmumquaﬁmﬁmau

78 o ﬂ'auﬁwmmmai’amméﬁauﬁaunﬂﬂ%v‘wm”aaﬂ%uLﬁﬂummgnﬁawaa
mmmmé’uauﬁauﬁamnaaumﬂﬁmummmmmmé‘uauﬁaulﬁtﬂﬂﬂmu@jﬁa
ms‘l%muﬁgij’wﬁmﬁwmvﬁ

4o o MIAanIIaaNUEHEzIT o IREARIRITALN X LAZUNY Y lué'nwm:ﬁﬁmumn
doru lagliunulawnunitsnsulUiumiismssuisunin ldmeumasinfieanudusfion

uazlwinm Z agiluumé’alué’nwmzﬁﬁmumﬂﬁuLmu X Uazn Y laulanenenIaand i ez

NI
(0) MIAAAIRIIALUNUAY IARAAIRIIALUANTInaNRILUNUGY wazliaanay
wdaadludn

() MIAanIRIafifuems lrdaasinialasBaranuiuaisd domiisansan
(o) MIAAGIRITARNIEIDNNTWIOAUNG IH AR TALBANTIL UWNITIaNANT
vﬁar‘hLLwaﬁ%aﬁmﬁﬁ@]ﬁuwﬁfammﬁﬁaﬁ'}LLwaﬁaﬂi'aqﬁulué'ﬂmmzﬁﬁum
o & MIATTanuERE R aUns B o Iiafiunseait
(0) NM3faasTITaANuEnaz i aulidfinnsaate m lasfigaasiaia
ANUFRET aUNTEHN o G3MNT o
(M) M3ATIVIARNUTELT auu‘%nmgmﬁﬂﬁa%uﬁhw 0901013 1WA
Wsausmannssuinuni lunsunssiniinanuduaziiion lagfiaasiaiauuin
mms%dwﬁnmlnﬁgmﬁw LHIUBNFAYDIDIANTAIDUWN IO AN TRIDINUNIUDNFAVBIDNANT
vﬁmﬁmL?quwﬁfammw%aﬁmwauaﬂqmaammi LLaz@‘hLmuGﬁ'ﬁ@ﬁaaaggamﬂﬁumms
viafuanliifin o.¢ was Fmitasedsusadussnmnine Weneiawae g dumis
WID3 9 N
(W) MInTIAaNUTUaLT auu%nm"ﬁzuuqummmi W& ac st Ui
B adilng Nﬁammﬁvﬁar‘i'm,wm%auuwﬂfammm%aﬁ'm,waﬁ%uuuq@maqmms
(@) M3aTIatannuFaz i anusnmiuornsluudazau haaaiia s

2 & L& o &,
AINAINBEN mﬂmm NETUHUNL ugmﬁﬂﬁ%amumw 29871013



(0) TRINIUNMIATIIT dasnteunguiiszuzMAfeANUEUazINaundaIns
Usztluna

(o) MIVUANNE Wﬁ‘uﬁﬂ@hmwL%amgmmgdq@luu@ia:Lmu

N wARIRLaANERETI o

9 = FUAUINTAAAIRNAANNTURZL IO

A
NNN o

éﬁamaﬁ;@maﬁ@mmé'uanﬁauﬂitﬁﬁ ®

¢ MInTaiaANuEREziaunsEA © TWadiunses
(0) MIaAIITaANUTUE A Ul @ AiumTauda o Iﬂﬂﬁq@@@@%ﬁﬁ@mm
FussiiaunIdifi 63w
(N) MIATIV @u’%nm%uuuqmaammm%au'%nm%uﬁﬁ@hmnm%"umﬁ OUFIFA
WA eI LA KNI A INA R 8N AN TTS B USRI BN AN TR B LN AT
uuq@maammw’%au’%nm%uﬁﬁmmmguauﬁaufgaq@
@) m3asadasnaiuenenslud szt Waanmatausnmianasiiuoransiu
Lwia:%uyﬂﬁugmﬁﬂﬁ%a%umwmmmi
(©) TINUMNIATIAIA @TaamamquﬁaiwmmﬁLﬁ@mmé"uauﬁauﬁ Nar]
Uzl UUNE

() MITUANHE TATuAnAaNNLS2 amgmﬂgaqaiuu@i NN




N wrsItLianuRwEZ D%

9 = GRUINITAAAIRNAANNTURZL O

A
AN b

é’aaﬂwaqmmni’mmm&’umlﬁaumtﬁ,ﬁ ©

v a QI/ 1 { lg a g: Qs Qs
1 » ﬂ’]iﬂjZLNuNﬂTaﬁﬂ?qmﬁua‘ﬂ,ﬁau@]aaqﬂqiﬁa’]'ﬂﬁmuluauqﬂ@] NIAAAINRIINANINU
< A Yo a o A € o o AL a a A a A A
ﬁuﬁztﬂalﬂ%@’]l’uuﬂqi@nmmﬂ on I@ﬂ@]@@]ﬂ%a?@ﬂW%@uUiL’JMW a’mua’lﬂ’lﬂuau’]ﬂ@miaﬂj’m
A &, v a Y A o [ A ak
5qﬂﬁia°ﬁ%aqﬁmaﬂﬂqﬂ’]§1ﬂaLﬂﬂﬁi@ﬁll'ﬁLLﬂu:L@LLﬂu%u\‘]muq%vLﬂﬂULLu')LLﬂu%aﬂ"Uﬂ\‘]aflﬂqi'ﬂE]’]ﬁ]ll"ll%

Tuarae wazldTuNanTnUNANNFUREa%




