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I January 11, 2020

" Environmental

B Calibration Certification information
Cal, Date: January 11, 2019 Rootsmeter 5/N: 438320 Ta: 2493 K
Dperator:  lim Tisch Pa; 7a0,7 mim Hg
Calibration Model #:  TE-5025A Calibrator 5/n: 0005
Wiol. Init Viol. Fimal Avol. ATime AP AH
Run [(m3) (m3) (m3) {min) {rmm Hg) {in H2O)
1 1 F 1 1.4090 3.2 L0048
2 3 [ 1 0.9980 6.4 4.00|
3 5 B 1 0,8900] 7.8 5.00}
4 7 B 1 0.8450] 8.7 5.50(
5 9 10 1 0.6990} 12.6 8.00|
Data Tabulation
Pa Y Tstd }
Vatd Qstd 1.! { Pstd /| Ta Qa ﬂ"'{ Ta/ Pﬂ;‘
{m3) {x-axis) Ly-axis) Wa [ -auis) [y-anis)
10138} 07195 14268 0.94958 0,706y 0LET 7?7
1.0095 1.0115 20180 (.9916 094935 1.2412
1007 1.1321 2.2561 09897 1.1131 13877
1.0064 1.1510§ 2.3863 L9886 11809 1.4555
10012 1.4323' 2. B538 09834 1.4069 1.7553
m= 1.599861 m= 1.25149
QsTD b= -0.00882 QA b= 0.00543
r= 0.99997 = ﬂ.!!ﬂﬂﬂ
Calculations
Vstd=[AVol[[Pa-AP)/Pstd}[Tste, Ta) Va=|hval|[Pa-&F)/Pa)
Qstd=|Vstd/ATime Qa={Va/aTime
For subsequent flow rate calculations:
Qstd= 1/m ((Jmi( e —*‘i’—)) ) Qa= 1/m <( .I,'nH[raJPa}:}-h)
Standard Conditions
Tsid:]  29B.15 g RECALIBRATION
Pstd: 760 mm Hg
U5 EPA recommends annual recalibration per 1598
|8H: calibrator manometer reading [in H20) 40 Code of Federal Regulations Part 50 to 51,
.ﬂP roctsmeter manometer reading |mim Hg}l Appendiz B ta Part 50, Reference Method for the
Ti actual absolute temperature (K] Petermination of Suspended Particufate Matber in
Pa: actual barometric pressure [mm HE.] the Atmosphere, 9.2.17, page 30
(b: Tntercept
[ slope
ich Emvironmental, inc. wiww.tisch-env.cam
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Lam Environmental Services Limited

Calibration Data for High Volume Sampler (TSP Sampler)

Location : CMA1b Calbration Date : 19-Jun-19

Equipment no. : HVS001 Calbration Due Date 19-Aug-19

CALIBRATION OF CONTINUOUS FLOW RECORDER

Ambient Condition

Temperature, T, 303 Kelvin|Pressure, P, 1009 mmHg

Orifice Transfer Standard Information

Equipment No. 0005 Slope, m, 1.99861 Intercept, bc -0.00882
Last Calibration Date 11-Jan-19 (HxP,/1013.3x298/T,) *?
Next Calibration Date 11-Jan-20 = Mc XQgqq +b¢

Calibration of TSP

Calibration Manometer Reading Q st Continuous Flow IC
Point H (inches of water) (m*/ min.) Recorder, W (W(P,/1013.3x298/T,)"%35.31)

(up) (down) (difference) X-axis (CFM) Y-axis
1 1.4 14 2.8 0.8330 24 23.7506
2 2.4 2.4 4.8 1.0892 36 35.6259
3 3.6 3.6 7.2 1.3330 44 43.5428
4 4.6 4.6 9.2 1.5063 50 49.4804
5 55 55 11.0 1.6466 55 54.4285

By Linear Regression of Y on X

Slope, m = 36.9955 Intercept, b = -6.0487
Correlation Coefficient* = 0.9972
Calibration Accepted = Yes/Ne**

* if Correlation Coefficient < 0.990, check and recalibration again.

** Delete as appropriate.

Remarks :

Calibrated by Henry Lau Checked by : Dean Chan

19-Jun-19 Date : 19-Jun-19
Date




Lam Environmental Services Limited

Calibration Data for High Volume Sampler (TSP Sampler)

Location : CMA1b Calbration Date : 16-Aug-19

Equipment no. : HVS001 Calbration Due Date 16-Oct-19

CALIBRATION OF CONTINUOUS FLOW RECORDER

Ambient Condition

Temperature, T, 303 Kelvin|Pressure, P, 1003 mmHg

Orifice Transfer Standard Information

Equipment No. 0005 Slope, m, 1.99861 Intercept, bc -0.00882
Last Calibration Date 11-Jan-19 (HxP,/1013.3x298/T,) *?
Next Calibration Date 11-Jan-20 = Mc XQgqq +b¢

Calibration of TSP

Calibration Manometer Reading Q st Continuous Flow IC
Point H (inches of water) (m*/ min.) Recorder, W (W(P,/1013.3x298/T,)"%35.31)

(up) (down) (difference) X-axis (CFM) Y-axis
1 15 15 3.0 0.8595 21 20.7199
2 2.4 2.4 4.8 1.0860 30 29.5999
3 35 3.5 7.0 1.3106 42 41.4398
4 4.5 4.5 9.0 1.4854 46 45.3864
5 5.4 5.4 10.8 1.6268 54 53.2797

By Linear Regression of Y on X

Slope, m = 41.8891 Intercept, b = -15.2670
Correlation Coefficient* = 0.9953
Calibration Accepted = Yes/Ne**

* if Correlation Coefficient < 0.990, check and recalibration again.

** Delete as appropriate.

Remarks :

Calibrated by Henry Lau Checked by : Dean Chan

- - D : - -
Date 16-Aug-19 ate 16-Aug-19




Lam Environmental Services Limited

Calibration Data for High Volume Sampler (TSP Sampler)

Location CMA2a Calbration Date 19-Jun-19
Equipment no. HVS002 Calbration Due Date 19-Aug-19
CALIBRATION OF CONTINUOUS FLOW RECORDER
Ambient Condition
Temperature, T, 303 Kelvin|Pressure, P, 1009 mmHg
Orifice Transfer Standard Information
Equipment No. 0005 Slope, m, 1.99861 Intercept, bc -0.00882
Last Calibration Date 11-Jan-19 (HxP,/1013.3x298/T,) *?
Next Calibration Date 11-Jan-20 = M XQgqq +be
Calibration of TSP
Calibration Manometer Reading Q s Continuous Flow IC
Point H (inches of water) (m*/ min.) Recorder, W (W(P,/1013.3x298/T,)"%35.31)
(up) (down) (difference) X-axis (CFM) Y-axis
1 1.6 1.6 3.2 0.8902 25 24.7402
2 2.4 24 4.8 1.0892 36 35.6259
3 3.2 3.2 6.4 1.2571 42 41.5636
4 4.1 4.1 8.2 1.4223 49 48.4908
5 5.1 51 10.2 1.5858 54 53.4389
By Linear Regression of Y on X
Slope, m = 40.9148 Intercept, b = -10.3269
Correlation Coefficient* = 0.9944
Calibration Accepted = Yes/Ne**
* if Correlation Coefficient < 0.990, check and recalibration again.
** Delete as appropriate.
Remarks :
Calibrated by Henry Lau Checked by Dean Chan
19-Jun-19 Date 19-Jun-19

Date




Lam Environmental Services Limited

Calibration Data for High Volume Sampler (TSP Sampler)

Location : CMA2a Calbration Date : 16-Aug-19

Equipment no. : HVS002 Calbration Due Date 16-Oct-19

CALIBRATION OF CONTINUOUS FLOW RECORDER

Ambient Condition

Temperature, T, 303 Kelvin|Pressure, P, 1003 mmHg

Orifice Transfer Standard Information

Equipment No. 0005 Slope, m, 1.99861 Intercept, bc -0.00882
Last Calibration Date 11-Jan-19 (HxP,/1013.3x298/T,) *?
Next Calibration Date 11-Jan-20 = Mc XQgqq +b¢

Calibration of TSP

Calibration Manometer Reading Q st Continuous Flow IC
Point H (inches of water) (m*/ min.) Recorder, W (W(P,/1013.3x298/T,)"%35.31)

(up) (down) (difference) X-axis (CFM) Y-axis
1 15 15 3.0 0.8595 22 21.7066
2 2.4 2.4 4.8 1.0860 34 33.5465
3 3.4 3.4 6.8 1.2918 41 40.4531
4 4.0 4.0 8.0 1.4007 48 47.3598
5 5.2 5.2 10.4 1.5965 56 55.2531

By Linear Regression of Y on X

Slope, m = 45.1129 Intercept, b = -16.5869
Correlation Coefficient* = 0.9972
Calibration Accepted = Yes/Ne**

* if Correlation Coefficient < 0.990, check and recalibration again.

** Delete as appropriate.

Remarks :

Calibrated by Henry Lau Checked by : Dean Chan

- - D : - -
Date 16-Aug-19 ate 16-Aug-19




Lam Environmental Services Limited

Calibration Data for High Volume Sampler (TSP Sampler)

Location CMA3a Calbration Date 19-Jun-19
Equipment no. HVS012 Calbration Due Date 19-Aug-19
CALIBRATION OF CONTINUOUS FLOW RECORDER
Ambient Condition
Temperature, T, 303 Kelvin|Pressure, P, 1009 mmHg
Orifice Transfer Standard Information
Equipment No. 0005 Slope, m, 1.99861 Intercept, bc -0.00882
Last Calibration Date 11-Jan-19 (HxP,/1013.3x298/T,) *?
Next Calibration Date 11-Jan-20 = M XQgqq +be
Calibration of TSP
Calibration Manometer Reading Q st Continuous Flow IC
Point H (inches of water) (m*/ min.) Recorder, W (W(P,/1013.3x298/T,)"%35.31)
(up) (down) (difference) X-axis (CFM) Y-axis
1 1.1 11 2.2 0.7388 20 19.7922
2 21 21 4.2 1.0192 27 26.7194
3 34 34 6.8 1.2956 39 38.5947
4 4.5 45 9.0 1.4899 47 46.5116
5 5.3 5.3 10.6 1.6165 55 54.4285
By Linear Regression of Y on X
Slope, m = 39.3179 Intercept, b = -11.2301
Correlation Coefficient* = 0.9907
Calibration Accepted = Yes/Ne**
* if Correlation Coefficient < 0.990, check and recalibration again.
** Delete as appropriate.
Remarks :
Calibrated by Henry Lau Checked by Dean Chan
19-Jun-19 Date 19-Jun-19

Date




Lam Environmental Services Limited

Calibration Data for High Volume Sampler (TSP Sampler)

Location CMA3a Calbration Date 16-Aug-19
Equipment no. HVS012 Calbration Due Date 16-Oct-19
CALIBRATION OF CONTINUOUS FLOW RECORDER
Ambient Condition
Temperature, T, 303 Kelvin|Pressure, P, 1003 mmHg
Orifice Transfer Standard Information
Equipment No. 0005 Slope, m, 1.99861 Intercept, bc -0.00882
Last Calibration Date 11-Jan-19 (HxP,/1013.3x298/T,) *?
Next Calibration Date 11-Jan-20 = M XQgqq +be
Calibration of TSP
Calibration Manometer Reading Q s Continuous Flow IC
Point H (inches of water) (m*/ min.) Recorder, W (W(P,/1013.3x298/T,)"%35.31)
(up) (down) (difference) X-axis (CFM) Y-axis
1 1.3 13 2.6 0.8004 20 19.7332
2 2.5 25 5.0 1.1083 30 29.5999
3 35 35 7.0 1.3106 40 39.4665
4 4.4 4.4 8.8 1.4689 48 47.3598
5 5.5 55 11.0 1.6417 51 50.3197
By Linear Regression of Y on X
Slope, m = 38.5547 Intercept, b = -11.5139
Correlation Coefficient* = 0.9921
Calibration Accepted = Yes/Ne**
* if Correlation Coefficient < 0.990, check and recalibration again.
** Delete as appropriate.
Remarks :
Calibrated by Henry Lau Checked by Dean Chan
16-Aug-19 Date 16-Aug-19

Date




Lam Environmental Services Limited

Calibration Data for High Volume Sampler (TSP Sampler)

Location CMA4a Calbration Date 19-Jun-19
Equipment no. HVS004 Calbration Due Date 19-Aug-19
CALIBRATION OF CONTINUOUS FLOW RECORDER
Ambient Condition
Temperature, T, 303 Kelvin|Pressure, P, 1009 mmHg
Orifice Transfer Standard Information
Equipment No. 0005 Slope, m, 1.99861 Intercept, bc -0.00882
Last Calibration Date 11-Jan-19 (HxP,/1013.3x298/T,) *?
Next Calibration Date 11-Jan-20 = M XQgqq +be
Calibration of TSP
Calibration Manometer Reading Q st Continuous Flow IC
Point H (inches of water) (m*/ min.) Recorder, W (W(P,/1013.3x298/T,)"%35.31)
(up) (down) (difference) X-axis (CFM) Y-axis
1 1.4 14 2.8 0.8330 37 36.6155
2 2.3 2.3 4.6 1.0664 44 43.5428
3 3.6 3.6 7.2 1.3330 52 51.4596
4 4.6 4.6 9.2 1.5063 58 57.3973
5 6.0 6.0 12.0 1.7197 63 62.3453
By Linear Regression of Y on X
Slope, m = 29.5175 Intercept, b = 12.1454
Correlation Coefficient* = 0.9989
Calibration Accepted = Yes/Ne**
* if Correlation Coefficient < 0.990, check and recalibration again.
** Delete as appropriate.
Remarks :
Calibrated by Henry Lau Checked by Dean Chan
19-Jun-19 Date 19-Jun-19

Date




Lam Environmental Services Limited

Calibration Data for High Volume Sampler (TSP Sampler)

Location : CMA4a Calbration Date : 16-Aug-19

Equipment no. : HVS004 Calbration Due Date 16-Oct-19

CALIBRATION OF CONTINUOUS FLOW RECORDER

Ambient Condition

Temperature, T, 303 Kelvin|Pressure, P, 1003 mmHg

Orifice Transfer Standard Information

Equipment No. 0005 Slope, m, 1.99861 Intercept, bc -0.00882
Last Calibration Date 11-Jan-19 (HxP,/1013.3x298/T,) *?
Next Calibration Date 11-Jan-20 = Mc XQgqq +b¢

Calibration of TSP

Calibration Manometer Reading Q s Continuous Flow IC
Point H (inches of water) (m*/ min.) Recorder, W (W(P,/1013.3x298/T,)%435.31)

(up) (down) (difference) X-axis (CFM) Y-axis
1 15 15 3.0 0.8595 32 31.5732
2 2.4 2.4 4.8 1.0860 40 39.4665
3 35 35 7.0 1.3106 50 49.3331
4 4.5 4.5 9.0 1.4854 56 55.2531
5 5.8 5.8 11.6 1.6858 60 59.1997

By Linear Regression of Y on X

Slope, m = 34.7449 Intercept, b = 2.3021
Correlation Coefficient* = 0.9927
Calibration Accepted = Yes/Ne**

* if Correlation Coefficient < 0.990, check and recalibration again.

** Delete as appropriate.

Remarks :

Calibrated by Henry Lau Checked by : Dean Chan

- - D : - -
Date 16-Aug-19 ate 16-Aug-19




Lam Environmental Services Limited

Calibration Data for High Volume Sampler (TSP Sampler)

Location CMA5b Calbration Date 19-Jun-19
Equipment no. HVS010 Calbration Due Date 19-Aug-19
CALIBRATION OF CONTINUOUS FLOW RECORDER
Ambient Condition
Temperature, T, 303 Kelvin|Pressure, P, 1009 mmHg
Orifice Transfer Standard Information
Equipment No. 0005 Slope, m, 1.99861 Intercept, bc -0.00882
Last Calibration Date 11-Jan-19 (HxP,/1013.3x298/T,) *?
Next Calibration Date 11-Jan-20 = M XQgqq +be
Calibration of TSP
Calibration Manometer Reading Q st Continuous Flow IC
Point H (inches of water) (m*/ min.) Recorder, W (W(P,/1013.3x298/T,)"%35.31)
(up) (down) (difference) X-axis (CFM) Y-axis
1 15 15 3.0 0.8620 32 31.6675
2 2.0 2.0 4.0 0.9947 38 37.6051
3 3.2 3.2 6.4 1.2571 47 46.5116
4 3.8 3.8 7.6 1.3694 52 51.4596
5 4.9 4.9 9.8 1.5545 58 57.3973
By Linear Regression of Y on X
Slope, m = 36.9848 Intercept, b = 0.2675
Correlation Coefficient* = 0.9988
Calibration Accepted = Yes/Ne**
* if Correlation Coefficient < 0.990, check and recalibration again.
** Delete as appropriate.
Remarks :
Calibrated by Henry Lau Checked by Dean Chan
19-Jun-19 Date 19-Jun-19

Date




Lam Environmental Services Limited

Calibration Data for High Volume Sampler (TSP Sampler)

Location CMA5b Calbration Date 19-Aug-19
Equipment no. HVS010 Calbration Due Date 19-Oct-19
CALIBRATION OF CONTINUOUS FLOW RECORDER
Ambient Condition
Temperature, T, 303 Kelvin|Pressure, P, 1009 mmHg
Orifice Transfer Standard Information
Equipment No. 0005 Slope, m, 1.99861 Intercept, bc -0.00882
Last Calibration Date 11-Jan-19 (HxP,/1013.3x298/T,) *?
Next Calibration Date 11-Jan-20 = M XQgqq +be
Calibration of TSP
Calibration Manometer Reading Q st Continuous Flow IC
Point H (inches of water) (m*/ min.) Recorder, W (W(P,/1013.3x298/T,)"%35.31)
(up) (down) (difference) X-axis (CFM) Y-axis
1 1.4 14 2.8 0.8330 31 30.6779
2 21 21 4.2 1.0192 37 36.6155
3 35 35 7.0 1.3145 49 48.4908
4 4.0 4.0 8.0 1.4049 52 51.4596
5 4.8 4.8 9.6 1.5386 56 55.4181
By Linear Regression of Y on X
Slope, m = 36.0750 Intercept, b = 0.4484
Correlation Coefficient* = 0.9987
Calibration Accepted = Yes/Ne**
* if Correlation Coefficient < 0.990, check and recalibration again.
** Delete as appropriate.
Remarks :
Calibrated by Henry Lau Checked by Dean Chan
19-Aug-19 Date 19-Aug-19

Date




Lam Environmental Services Limited

Calibration Data for High Volume Sampler (TSP Sampler)

Location MAle Calbration Date 19-Jun-19
Equipment no. HVS007 Calbration Due Date 19-Aug-19
CALIBRATION OF CONTINUOUS FLOW RECORDER
Ambient Condition
Temperature, T, 303 Kelvin|Pressure, P, 1009 mmHg
Orifice Transfer Standard Information
Equipment No. 0005 Slope, m, 1.99861 Intercept, bc -0.00882
Last Calibration Date 11-Jan-19 (HxP,/1013.3x298/T,) *?
Next Calibration Date 11-Jan-20 = M XQgqq +be
Calibration of TSP
Calibration Manometer Reading Q s Continuous Flow IC
Point H (inches of water) (m*/ min.) Recorder, W (W(P,/1013.3x298/T,)"%35.31)
(up) (down) (difference) X-axis (CFM) Y-axis
1 1.6 1.6 3.2 0.8902 24 23.7506
2 25 25 5.0 1.1116 32 31.6675
3 3.8 3.8 7.6 1.3694 41 40.5739
4 4.9 4.9 9.8 1.5545 50 49.4804
5 5.8 5.8 11.6 1.6908 56 55.4181
By Linear Regression of Y on X
Slope, m = 39.4422 Intercept, b = -12.0157
Correlation Coefficient* = 0.9977
Calibration Accepted = Yes/Ne**
* if Correlation Coefficient < 0.990, check and recalibration again.
** Delete as appropriate.
Remarks :
Calibrated by Henry Lau Checked by Dean Chan
19-Jun-19 Date 19-Jun-19

Date




Lam Environmental Services Limited

Calibration Data for High Volume Sampler (TSP Sampler)

Location MAle Calbration Date 16-Aug-19
Equipment no. HVS007 Calbration Due Date 16-Oct-19
CALIBRATION OF CONTINUOUS FLOW RECORDER
Ambient Condition
Temperature, T, 303 Kelvin|Pressure, P, 1003 mmHg
Orifice Transfer Standard Information
Equipment No. 0005 Slope, m, 1.99861 Intercept, bc -0.00882
Last Calibration Date 11-Jan-19 (HxP,/1013.3x298/T,) *?
Next Calibration Date 11-Jan-20 = M XQgqq +be
Calibration of TSP
Calibration Manometer Reading Q st Continuous Flow IC
Point H (inches of water) (m*/ min.) Recorder, W (W(P,/1013.3x298/T,)"%35.31)
(up) (down) (difference) X-axis (CFM) Y-axis
1 15 15 3.0 0.8595 22 21.7066
2 2.5 25 5.0 1.1083 29 28.6132
3 34 34 6.8 1.2918 38 37.4931
4 4.6 4.6 9.2 1.5018 48 47.3598
5 5.4 5.4 10.8 1.6268 53 52.2931
By Linear Regression of Y on X
Slope, m = 41.1937 Intercept, b = -15.1370
Correlation Coefficient* = 0.9949
Calibration Accepted = Yes/Ne**
* if Correlation Coefficient < 0.990, check and recalibration again.
** Delete as appropriate.
Remarks :
Calibrated by Henry Lau Checked by Dean Chan
16-Aug-19 Date 16-Aug-19

Date




Lam Environmental Services Limited

Calibration Data for High Volume Sampler (TSP Sampler)

Location MA1w Calbration Date 19-Jun-19
Equipment no. HVS008 Calbration Due Date 19-Aug-19
CALIBRATION OF CONTINUOUS FLOW RECORDER
Ambient Condition
Temperature, T, 303 Kelvin|Pressure, P, 1009 mmHg
Orifice Transfer Standard Information
Equipment No. 0005 Slope, m, 1.99861 Intercept, bc -0.00882
Last Calibration Date 11-Jan-19 (HxP,/1013.3x298/T,) *?
Next Calibration Date 11-Jan-20 = M XQgqq +be
Calibration of TSP
Calibration Manometer Reading Q st Continuous Flow IC
Point H (inches of water) (m*/ min.) Recorder, W (W(P,/1013.3x298/T,)"%35.31)
(up) (down) (difference) X-axis (CFM) Y-axis
1 1.5 15 3.0 0.8620 23 22.7610
2 2.6 2.6 5.2 1.1335 30 29.6883
3 3.8 3.8 7.6 1.3694 39 38.5947
4 4.8 4.8 9.6 1.5386 49 48.4908
5 6.0 6.0 12.0 1.7197 54 53.4389
By Linear Regression of Y on X
Slope, m = 37.4337 Intercept, b = -10.9918
Correlation Coefficient* = 0.9910
Calibration Accepted = Yes/Ne**
* if Correlation Coefficient < 0.990, check and recalibration again.
** Delete as appropriate.
Remarks :
Calibrated by Henry Lau Checked by Dean Chan
19-Jun-19 Date 19-Jun-19

Date




Lam Environmental Services Limited

Calibration Data for High Volume Sampler (TSP Sampler)

Location MA1w Calbration Date 16-Aug-19
Equipment no. HVS008 Calbration Due Date 16-Oct-19
CALIBRATION OF CONTINUOUS FLOW RECORDER
Ambient Condition
Temperature, T, 303 Kelvin|Pressure, P, 1003 mmHg
Orifice Transfer Standard Information
Equipment No. 0005 Slope, m, 1.99861 Intercept, bc -0.00882
Last Calibration Date 11-Jan-19 (HxP,/1013.3x298/T,) *?
Next Calibration Date 11-Jan-20 = M XQgqq +be
Calibration of TSP
Calibration Manometer Reading Q st Continuous Flow IC
Point H (inches of water) (m*/ min.) Recorder, W (W(P,/1013.3x298/T,)"%35.31)
(up) (down) (difference) X-axis (CFM) Y-axis
1 1.3 13 2.6 0.8004 28 27.6265
2 2.4 24 4.8 1.0860 36 35.5198
3 3.5 3.5 7.0 1.3106 44 43.4131
4 4.2 4.2 8.4 1.4352 51 50.3197
5 5.5 55 11.0 1.6417 56 55.2531
By Linear Regression of Y on X
Slope, m = 34.0991 Intercept, b = -0.3608
Correlation Coefficient* = 0.9941
Calibration Accepted = Yes/Ne**
* if Correlation Coefficient < 0.990, check and recalibration again.
** Delete as appropriate.
Remarks :
Calibrated by Henry Lau Checked by Dean Chan
16-Aug-19 Date 16-Aug-19

Date
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Certificate No.: 19CA0222 02 Page of 2

Iltem tested

Description: Sound Level Meter (Type 1) Microphone Preamp

Manufacturer: B &K B &K B&K

Type/Model No.. 2250 4950 ZC0032

Serial/Equipment No.: 2701778 2755097 19223

Adaptors used: - - -

ltem submitted by

Customer Name: Lam Geotechnics Limited.

Address of Customer: -

Request No.: -

Date of receipt: 22-Feb-2019

Date of test: 25-Feb-2019

Reference equipment used in the calibration

Description: Model: Serial No. Expiry Date: Traceable to:

Multi function sound calibrator B&K 4226 2288444 23-Aug-2019 CIGISMEC

Signal generator DS 360 33873 24-Apr-2019 CEPREI

Signal generator DS 360 61227 26-Dec-2019 CEPREI

Ambient conditions

Temperature: 21+ 1°C

Relative humidity: 55+ 10 %

Air pressure: 1005 + 5 hPa

Test specifications

1, The Sound Level Meter has been calibrated in accordance with the requirements as specified in BS 7580: Part 1: 1997
and the lab calibration procedure SMTP004-CA-152.

2, The electrical tests were performed using an electrical signal substituted for the microphone which was removed and
replaced by an equivalent capacitance within a tolerance of +20%.

3, The acoustic calibration was performed using an B&K 4226 sound calibrator and corrections was applied for the difference

between the free-field and pressure responsess of the Sound Level Meter.

Test results

This is to certify that the Sound Level Meter conforms to BS 7580: Part 1: 1997 for the conditions under which the test

was performed.

Details of the performed measurements are presented on page 2 of this certificate.

Actual Measurement data are documentef on worksheets.

Approved Signatory:

Comments:

o

' Date:
Feng Jungi

26-Feb-2019

Company Chop:

LT
The results reported in is' certificate refer to the condition of the instrument on the date of calibration and

carry no implication regarding the long-term stability of the instrument.

© Soils & Materials Engineering Co., Ltd. Form No.CARP152-1/lssue 1/Rev.C01/02/2007

Hong Kong Accreditation Service (HKAS) has accredited this laboratory (Reg. No. HOKLAS 028) under the Hong Kong Laboratory Accreditation
Scheme (HOKLAS) for specific calibration activities as listed in the HOKLAS directory of accredited laboratories. The results shown in this certificate
\are traceable to the International System of Units (SI) or recognised measurement standards. This certificate shall not be reproduced except in full.
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CERTIFICATE OF CALIBRATION

(Continuation Page)

19CA0222 02

Page 2 of 2

1, Electrical Tests
The electrical tests were perfomed using an equivalent capacitance substituted for the microphone. The results
are given in below with test status and the estimated uncertainties. The "Pass" means the result of the test is inside
the tolerances stated in the test specifications. The "-" means the result of test is outside these tolerances.
Expanded Coverage
Test: Subtest: Status: Uncertanity (dB) Factor
Self-generated noise A Pass 0.3
C Pass 0.8
Lin Pass 1.6
Linearity range for Leq At reference range , Step 5dB at4 kHz  Pass 0.3
Reference SPL on all other ranges Pass 0.3
2 dB below upper limit of each range Pass 0.3
2 dB above lower limit of each range Pass 0.3
Linearity range for SPL Atreference range , Step 5dBat 4 kHz  Pass 0.3
Frequency weightings A Pass 0.3
C Pass 0.3
Lin Pass 0.3
Time weightings Single Burst Fast Pass 0.3
Single Burst Slow Pass 0.3
Peak response Single 100us rectangular pulse Pass 0.3
R.M.S. accuracy Crest factor of 3 Pass 0.3
Time weighting | Single burst 5 ms at 2000 Hz Pass 0.3
Repeated at frequency of 100 Hz Pass 0.3
Time averaging 1 ms burst duty factor 1/10° at 4kHz ~ Pass 0.3
1 ms burst duty factor 1/10* at 4kHz ~ Pass 0.3
Pulse range Single burst 10 ms at 4 kHz Pass 0.4
Sound exposure level Single burst 10 ms at 4 kHz Pass 0.4
Overload indication SPL Pass 0.3
Leq Pass 0.4
2, Acoustic tests
The complete sound level meter was calibrated on the reference range using a B&K 4226 acoustic calibrator
with 1000Hz and SPL 94 dB. The sensitivity of the sound level meter was adjusted. The test result at 125 Hz and
8000 Hz are given in below with test status and the estimated uncertainties.
Expanded Coverage
Test: Subtest Status Uncertanity (dB) Factor
Acoustic response Weighting A at 125 Hz Pass 0.3
’ Weighting A at 8000 Hz Pass 0.5
3, Response to associated sound calibrator

N/A

The expanded uncertainties have been calculated in accordance with the ISO Publication "Guide to the expression
of uncertainty in measurement", and gives an interval estimated to have a level of confidence of 95%. A coverage
factor of 2 is assumed unless explicitly stated.

- End - o
Calibrated by: _ ( Checked by: _#_ LE=T
Fong Chun Wan .'I Fung Chi Yip
Date:  25Feb-2019 Date:  |26-Feb-2019

The standard(s) and equipment used in the calibration are traceable to national o-l' international recognised standards and are
calibrated on a schedule to maintain the required accuracy level.

© Soils & Materials Engineering Co., Ltd. Form No.CARP152-2/Issue 1/Rev.C/01/02/2007

Hong Kong Accreditation Service (HKAS) has accredited this laboratory {Reg. No. HOKLAS 028) under the Hong Kong Laboratory Accreditation
Scheme (HOKLAS) for specific calibration activities as listed in the HOKLAS directory of accredited laboratories. The results shown in this certificate
are traceable to the International System of Units (Sl) or recognised measurement standards. This certificate shall not be reproduced except in full.
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Item tested

Description: Sound Lewal Matar (Typa 1) Microphone Freamp

Manudachirers; BAK B&K B&K

TypadModel No.: 22501 4550 Zoo0ae

SaralEquipment Mo, 3002695 2o40ASE B552

Fudaatars ssad! " = i

Item submitted by

Custornar Name: Lam Gaolechnics Lid.

Address of Cusiomsar: -

Raguest No.. -

Drale af racaipd: 18- Jan-2019

Date of test: 17 Jan-2014

Reference equipment used In the calibration

Description: Model: Sarial Mo Eupiry Date: Traceable ta:

Multi foncton sound calioralor BEK 4224 Janagde 2-Aug-2013 CHEEMED

Spral gensror 0 360 33873 24-5pr- 2015 CEFRE!

Sigral penonatar 5 36D 1237 26-Dac-2010 CEPRER

Ambient conditions

Ternperature: 21x1°C

Relathve humidify: 504 10%

Air pressure. 1005 £ 5 kPa

Test specifications

1, Tha Sownd Leved Matar has bean calibrated in accordance wilth the requiremenls as specifisd n BS THA0: Park 1 1857

and the |ah calitreticn procedune SMTPI04-CA-152
2, The elecirical 2215 weare perfanmed using an elecirical signal substiluied for the microphansa which was remowved and

replacad by an eguivalen! capaciance within a talerance of +20%

& The acaustic calioradion was performad using an BEK 4226 sound caliorafor and comeclions was applied for the difference
batwesn the lrea-lield and prassuare responsass of the Sound Leve! Meter,

Test results

Thiz is fo ceatify thal the Sound Level Meter conforms fo BS TE880; Part 1 1987 for the conditions undes which tha fesl

was perommed

Duataits af ihe perfomed measunaments are presemed an page 2 of this certificate.

Actual Measurermeant data are documenied an workshaets,

Approved Signatery:

Cormments:  The regulls reporied in

Date:
Farg Jungi

Company Chop!

i certilicale refer bo ibe condifion of the mstrument on the date of calibration gnd

canry no implication regarding the long-term stabiliy af 1he instrument

EHedti & Wanse Ergpaiinng O, LK Famn Wo CARF G- 1faes Wy G007

Hong Kaong Accractiatian Servce (HKAS) has accradited this laboratory (Aeg. Mo, BOKLAS DEB) under the Hong Mong Leboraiory Sccraddation
Scheme (HOKLAS) for gpecilic cakbvation activitas as Gabsd in ihe HOELAS dirssiory of accradiled labomtanss. The resulls shown in this certificale
ame bFaceable fa the Inbematicrnad Syslem of Uniks 1S or recognised maaswremaerd standarcs.  This cortificate shal nol e reproducsd sxcapt in ful
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Certificate Mo, 19CAN 16 02 Pape 2 of 2
B Electrical Tests

Tha elecincal tasts wera peromed using 80 egulvalenl capacianca substiutad for the microphone, The results
are givan in befoy with teal atalus and he estimabed uncertainties. The "Pass” means tha resis® of the test is inside
ik tolerances stabed in he lest specifications. The *-" means the reswlt of test is cutside these tokrances,

Expanded Cowerage
Tast Subkest: Status: Uncartanity {dB8} Faclar
Sef-genaraied noise A, Fass 03
C Pass 18-
Lin Fass 1.6
Lingarity range tor Lag Al raloress range Slep SdB s akHz  Fass 0.3
Referance SPL on all olber ranges  Pass 0.3
2 B below upper limil af sach rangs  Pass 0.2
2 0B above lowear limit of each range Pass 03
Lmearity range for 5PL At redarence range , Slap 5 o8B a4 kHz  Pass o3
Fraquancy waightings A Pagsg 03
' Pass 0ol
Lin Pass 03
Tirre weighiings Single Burst Fast Pass o3
Single Burst Slow FPazs 3
Peak rasponse Single 100ps recianguiar pulge Pass i %
FLM.5. accuracy Cresl faclar of 3 Pass 3
Tarme weighting [ Single burst 5 ms at 2000 Hz Pass 0.3
Repeated at frequency of 100 Hz FPass 0.3
Tima averaging 1 ma burst duly factor 17107 st dkHz  Pasz 03
1 ms burst duty factar 119" at 4kHz  Pass 0.3
Pulsa rangs Singla burst 10 ms 81 4 kHz Fags 0.4
Sound axposena lavel Single burst 10 ms 81 4 kHz Fass 0.4
Crearigad indacabion SPL Paas 0%
Leg Pass 04

2 Araushic tests

Tha complele soutd kavel meter wiss calibrated an he reference range using a BAK 4226 acoustic calibrator
willh 1000Hz ard SPL 84 dB. The sensitreity of the sound leved meter was adjusied, The test result at 125 Hz snd
8000 Hz are given in below with test siafus and the estimated uncedanties,

Expanded Coverage
Test: Subtest Status Uncertanity {d8) Faclar
ACOUEc responss Wieighting & af 125 Hz Pasg 2.3
Weighting A &l B000 Hz Paszs .5

3,  Response to associated sound calibrator

LTS

The expanded uncedaintes hava been calcutated in accomdance with the 150 Publication “Guide to the exprassion
of uncerainty in measurerman!”. and gives an interyel estimated o have a leval of confdenca ol 95%. A coverage
factar of 2 5 assumad unless explicitly stated

End = '
Galibrated by: A Ghecked by:
Fung Chi ¥ip 25 Kty Tia
Date: 7-dan-2018 Date:  19-Jan-201%

The siandard|s] and eguipment used in ihe calbrabion s traceable to natignad or Intemational recognised slandands and are
cabbratod on 3 scheduly 1ojmairtzin tha raquired accurscy level

& 8l & ksl Baganiaeng Lo, LK Form Rl CARPES S mgoe 1iFes CH)LRRADET

Hong Kong Accredialion Servics [HRAS) has mocrediad This laboralosy (Reg. Mo, HOKLAS 028) undes the Hong Kong Labaraloey Acoredialion
Schame [HOKLAS] far specilic cakbration activiies as isted in the HOKLAS direciory of accratiied labaraiorias.  The mesults shown in this cemficals
are fraceabia 1o the Intemalicnal Bystem ol Unds (S0 or econniasd measurement alandands This canficate ahal nol be meorodused axscect in ful
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Certificate No.: 18CA0A20 (2 Page | of &

ftem tested

Descrplion Sound Leved Meter (Type 1) Microphans Praamp

Manufaciuner; B &K BAK B &K

Typafdodal Na.: 22501 4950 ACnaz

SaralEguipment Mo, ITEF0 2628702 13398

Adaglars used . -

It submitted by

Customer Masre Lam Geobachinics Lid

Aodress of Customear -

Reguesl Mg, -

Dl af receipk 29-pdar-2019

Date of test: G2-mpr-2019

Reference aquipmént used in the calibration

Description: Model: Serial Moo Expiry Date: Traceable fo:

Wil Funcfer e caliralor BEK 4228 b= R Z-Aug-2018 CHRSNED

Sagnal genemiar O 360 13373 24-Apr-2019 CEPREI

Signal generaior 0% 350 1227 I6-Dec2018 CEFPREI

Ambient conditions

Temmerabure 21+1°C

Faiative hurmidily: 55+ 10 %

Air pressure: 1005 + & kPa

Test specifications

1, The Sound Level Meter has bean calibrated in gocondance with ha requiements as specified in B5 7580; Farl 1; 1987
and the lab calibration procadura SMTPI04-CA-152,

2, The efachical esls were paformed using an eleclrical signal subslituted lor the microplane which was emaved and
replaced by an equivalenl capacilance wilhin a folerance of +20%

3 The acoushc cafibration was performed using an BEK 423 sound calibrador and cormections was appied for the differenca
babwaen he tree-fald gnd pressure responsess of e Sound Leval Meter

Test results

This is to cedify thal ke Sound Level Meter confarms 1o BS 7580 Parl 1- 1987 for the condiions undear which the tast

was performed

Detads of the pedormad messuremants 67e prasanied on page 2 of the caificate

Aciual Messwement data e decumanisd on worlkshesis,

Approved Skgnatlon: Dt 02-Apr-2019 Company Chop:

Commants:  The resulls reponed cafificate rafer b the cordition of the instruement an he date of calibraton and
carry no implcatman egarding the lang-term stabilily of the instrumenl

O Sedh & Mol Expriaeneg Co Ll P Ho S AN 152 WA ke WP G EGa00T

Harg Hong Accrediation Servica (HHAS) has accrodbad this laboralory (Beg. Mo, HOELAS 028) undar fhe Hong Korg Laboraiory Accredilabon
Schame [HOKLAS) for spachic calioration activiks &= Estad in tha HOKLAS drectory of accredited laboratories, Tha resulls shown in Bis cartifcaba
are traceabie 10 lhe ImMermatonal System of Urts (S1) or recogneed measuramenl standards, Thes cerlilicste shall nol bs reproduced excepl i Tull.
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CERTIFICATE OF CALIBRATION

(Cantimyation Page}

Canificate No. 1ACADIZD 02 Fage z of 2
1, Electrical Tasts
The eiecincal 1esis ware parfamed I.I'Eiﬂl; an equivalent capacilance subsbiviad tor fhea I'I'II:I'CIF!'IDHE The resllis

are given in below with =51 slatus and (he eslimaled uncedainties. The "Pass” means ihe resub of the test is nside
ine inlerances stabed in the best specificabons, The " means the result of test is cutsikde these olarances

Expancded Canvarage
Test: Sulbtast: Status: Uncertanity {d8} Faclor
Sall-ganarabad naige A Faaa 2.3
[ Pasz [}
Lim Fass 1.6
Linearey range far Leq Al relevance range |, Step SdBala ke Fass 0.3
Refarence SPL an all ther ranges  Pass 0.3
2 dB below uppar limil of each rangs Pass 0,3
¢ dB abowe lower limé of each range  Pass 03
Lirganky range for SPL Al referanga angs | Slep S dB ald kHz  Pass 03
Fraguency weighlings A Pase 03
[ Pags 03
Lin Pass 0.2
T weightings Hingla Burst Fass Pags 02
Singla Burst Slow Fass 3
Peak responza Single 100us reclangular pubss Pazs |
RS, accuracy Cresi facioraf 3 Pazs Y
Time wemghting | Smole burst § ms at 2000 Hz Pass 0.3
Repestad at frequancy of 100 Hz Fass o3
Time avaraging 1 ms Bunst duly facter 1107 at 4kHz  Pass 0.3
1 ms burst duty factor 110" &t 4kHz  Pass 0.3
Fulse range Singla burst 10 ms &l 4 kHz Pass 0.4
Saund exposure lewval Singia burst 100ms al 4 kHz FPaas 0.4
hearlosd mdicsation SFPL Fas= 0.3
Leg Pass 04

i Acoustec tests

The complele sound level meber was calbrabed an {he reference range using a BEK 4226 acouslic calbrator
with 1000Hz and SPL %4 dB. The sansitivity of the sownd leval melor was adjusied. The test rasull & 125 Hz and
4000 Hz ara given o below with test status and the astimated uncaraintas

Expanded Coverage
Tast: Subtest Seaties Uncertanily (4B} Facter
ACOWEC redponse Weighling A a1 125 Hz Pass 02
Wheighting A ad 000 Hz Pass Y

= Response to associated sound callbrator

i,

Tha aupanded uncemainbes have baen caloulated in accordanca with 1ha S0 Publication "Gude 1o ke sapression
ot uncariainty 1 maasurameant”, and gheas an nbaral estimabed [ heve & kel of conligence of 95% A coverags
lactar.of 2 is assumed unless sxplicily sixled

- End -
Calibrated by: i Clvecked by! o
Fony Chun Wl Fursg i ¥ip)
Date:  O2-Apr2019 Bate: | 02-Apr-2019

The standard]s) ard aguipment wsad in tha calibraion #e Faceabls o naional o |IN'E1'I'|E|CEII'IE-F reoognised standands and A
calibrated on 8 schedule 1o maimam the meouined acouracy lewal

0 Sci & Maisnsly Ergrsseng Co o Lid Faom kg CARFI S Bangs sifew LA ST

Haong Kiorg Accredaation Service (HHAS) has accredied ihis laberatony (Reg. Mo, HOKLAS 088) undar ihe Hong Hong Leborasary Accredibeion
Schame (HOKLAS) for specfic calioralion activilies as [sed in (ke HOKLAS direclery of acoradibed laboralieies, The resulls shoan in this cerifcais
are traceable 1o the Inmernaional Sysiem of Ungs (S1) or recognsed messuremen! standards.  This coriticale shall not be reproduced cucept in full,
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CERTIFICATE OF CALIBRATION

Corificate No,; 19CADEES 0 Page i of i
Ibem bested

Dascrption Sound Level Meter (Type 1) Microphone Preamp
Manufacturer; H&K B&K BE&EK
TypeMiodel Mo 2250-L 4950 ZC00E2
SemalEquipment Mo. 2722311 2658703 13321
Adaplors used H - .

ltem submitted by

Customer Wama; Lam Gaoiechaics Lid

Addrass ol Customer -

Ragues] Nao. .

Daie of recept 28-hpr- 2015

Date of test: 02-May-2015

Reference equipment used in the calibration

Descriplhon; Modal; Sarial No, Expiry Data; Traceahls to;

Muhi funchion sound caliorator BEK 42315 230444 FhAug-2018 CHFEEMED

Signal generahor ¥5 350 51227 IE-Dec-2018 CEPRE

Ambient conditions

Tesrperaluie il -

Refative humiddy 554 10%

AT prassare: 1005 + 5 hPa

Test specifications

1, The Saownd Laval Meler has baen caibrated in acocordance with the requinaments ag spacilied m BS 7530 Fanl 1, 19687
and the |3h calibrabon pracedure SMTPI04-CA-152

2 The elechrical lesks were perfomed wsmp an electrical signal subslituted far the micropbane shich was emoved and
replaced by an equivalent capactance within a tolerance of +207,

3 Tha acauslic cabbration was padormed using an B&K 4226 sound calibrabor and corachiong was appled for the giflerencs

bebween the freedield and pressure responsess of the Seund Level KMetes

Test results

This is 1o cerify that the Sound Level Meber conforms to BS 7580: Part 1- 1987 for the condilions undar which the test
was parformed

Delais of the peformed maasuremanls are presenled on page 2 of this cafificale.

Achual Measwment data arg documented on worksheets

Approved Sigratory: Date: O3-May-2019 Company Chop:

Fang ||I'll|_i

Comments:  The resulls reported in this cedificabe nefer 1o the candilsan of the instoament on the date of calibeahion and
camy no impicatan regarding the long-term skabidity of the insirement

I Spile § Wywrial Fngmeerng Gz Lis Fummn Kn CARPFIED- llasen U I 1EZIRRIOT

Hang Kong Accredilafon Service (HIKAS) hes accredited this laborgiory (Aeg. Mo, HOKLAS O02B) under $he Hong Kong Labaratory Accrediatian
Schame (HOKLAS) for spacilic calloration activilies as Isted in the RORLAS dirsclory of accradited |aboralorss,  The resuts shown in ihis cedilicala
are Iraceable 1o the Inbamatioeal Syatem of Uails (S1) o secogrised measurement standards, Thes cerfdicate skl not be regroduced excapt in full
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CERTIFICATE OF CALIBRATION
[Canfinulion Page)
Cartificate Ho.: 1GLALRS 02 Pagm Fy of 2

1. Electrical Tess

The glactncal tests wera perpmaod psing an equevakent capacitance substiuted for the migrophona, The resuls
Bha given n balow wilth test status and the eslimated uncemaindies, Tha "Pass” maans [he rasull of the tes] & insds
ihe lolerances sialed in 1he (esl spacifealins. The = means i reayll of test s avtsids these olerances

Expandad Covarage
Test: Sultest: Status: Uncertanity (dB) Factor
Soll-ganorsted noise & Pass .3
G Pass 0.3
Lir Passg 1.6
Lireariy range for Leg A reforance ranga , Slep SdBatd kHz  Pass 0%
Rafarence SPL an all alher ranges FPass 03
2 dE balow uwppar imit of each range Pass 0.3
2 dE shove lower limit of aach rangs  Pass 0.3
Linearity rangs for SPL &f maferance ranga |, SlapSdBatd k. Pass 0.3
Frequency weightings A Pass 0.3
& Pass 03
Lin Fasa 03
Time weightings Single Bursi Fast ) Pasz o3
Single Burst Slow Pass 0.3
Peak response Single 100us rectangular pulse Fass 03
R85, socwracy Crest facior of 3 Fass 3
Tiimi wekghting | Single burst 5 s al 2000 Hz Fasz i
Repeated at frequency of 100 Hz Pass T3
Time averaging 1 ms hurst duty fector 1/10" at dkHz  Pass 43
1 ms burst duty facior 110" ol dkHz  Pass &3
Pulse rangs Smngle st 10ms al 4 kHz Pass o4
Sound exposurs lavel Snpgha buarst 10ms at 4 kHz Pass 0.4
COvaroad ingization SPL Pass 0.3
Lag Pass 0.4
I Acoustic tasts
The complate sound kel meier was cabbratad on tha refarence range wsing a BAK 4228 acowslic caliorator
willh V00DHZ ard SPL 94 95 The sansilivity of the sound lewal meber was adjusted. The l=st resubll a8 125 Hz and
B000 Hz are given in balow wilh lest stabus and the estimated uncetainlies.
Expanded Coverage
Tu_:.L' Subtest _E‘!ﬂtu; Unl:qu:n'ty (B Fa_l;.tm'
Agoustic response Waighting A a1 125 Hz Fass 03
Wiaighbing & Bt E000 He Fags 05
3, Response bo associabed sound cafibrator

NiA

The sxpanded pnosrdainties have been calculaled n accerdance wilh the SO Publcaton *Gueide to 1he sxpressian
of uncertainty in measurcmen!”, and gives an mierdal estmatad bo have & level of confidance of B5%. A coverage
{actor of 25 assumad unlass explicily stated

= End
. — 1
Calibratad by — Checkad by . ¥
g Chi ¥ip lI| Shel Rwmng Tal
Date: May-2018 1/ Date:  [3-May-2019

Tha standard{s) ans equiprperd used in 1he calibation are iraceable 1o national ar imemational ecognisad slandargs and are
cakbraled on a schedule teimamiain ihe reguired accuracy laval

O Spda & Maan sl Emgtingnig Cs . LIS Fern R CANP SR 20 e 10w SR 000

Hong Keng Accreditalion Servics (HEKAS) hag accredited this laborabory (Reg Mo, HOWLAZ 028} under ihe Hong Kong Laborstory Accredilation
Scheme [HOKLAZ) far specfic calibraion: actvilies ag lissed in e HOKLAS direciory of aporediad laboratones. Tha resuls shown in this cardicata
are trecaaba i the Intarnatonal Sysiam of Unils (56 or recognsed measuremanl slandards.  This cedificale shall nol Be eproduced axeept in Tull




S0ILS & MATERIALS ENGINEERING CO., LTD.
B E LT EER N LR NS Tel: 852} 2873 ABED

; J‘\"'-\.Ill.-'lll_lll.
N T %@ | .

1&F., Leader Centre, 37 Wong Chuk Heeg Rodd, Aberdean, Hong Bong. Faor (B 2585 7633 ";-,»";Ex g J
1 T iy oL =
E-mail: smacsicigismer fom Wehsie: waw cipsmeacoom el e i N (L7

A

CERTIFICATE OF CALIBRATION

Certificate Mao.: 18CAT114 02 Page 1 of 2
Item tested

Descrplion: Sound Lavel Meter {Typa 1) ; Microphona
Manufacturer: B&K . B&K
Typaftodal ko, : 2236 : 4188
SaralEguipment Mo 2100736 5 ZREER
Adaplars used: E ; -

tem submitbed by

Customer Mame:! Lam Ernvirenmental Service Lid.

Address of Customer -

Faguesl Mo -

Dale of receipt: f4-Mow-2018

Date of test: 15:Mow-2018

Reference equiﬁmant used in the calibration

Bescriptian: Model: Zerial Mo Expiry Date: Traceable to:

Mulfi function sound cakbralor BEK 4224 S FE-ALE-I0A9 CHREMED

Signal gerarator OS5 e 13873 HA-Apr-d CEPREI

Shonad penanalar 05 360 61227 F-Apr-A018 CEPREI

Ambient conditions

Termperature. 2012

Relative hurmadily: S0 & 10 %

AT prassure; 1010 £ 5 kPa

Test specifications

1, The Sound Leved Mater has bean calibrated In sccordancs with the requirements as specified m BS THI0; Pam 1: 1987
and il 1ab calipration procedurs SMTRI0A-CA-152,

2, The sleciisal lesls were perfarmed usng an electsical skgnal substibuted for tha mcrophars which wes removed ard
replaced by an eguralent capacitance within a lolerancs of #2004,

3, The scoushc calibration was parformed wsing an BEK 4226 sound calibratar ard comreclions was applied for the differance

bebwean ihe fréesfeld and pressure responsess ol e Sound Lavel Meder

Test results
This Is 1o cartify that the Sound Leval Meder conforms 10 BS 78A0; Par 1 1897 far he candibans under which 1he lest
wEs parfonmed

Dietails of the pedermed measuremenls ae presenled on gage 2 of this cerificata,

Actual Messurament data are doc nied on warkshoats,

Approved Signatory: Date:  16:-Mow 2018 Company Chop:

infhis cadificate refar ba (he conditsan of the instraman an the date of calbralion and
tarm slabslity of the mstrumeni

Commants:  The results repar
CRITY N0 imphcation regarding tha

@ Bods & Waisls Engeesnng Co, Lid Eorr Mo CAN I3 Vinnes 1T C0LIRRG0T

Harg Korg Accreditalipn Sesvice (HKAR) has soorediiad this labaratory (Reg. Moo HOKLAS 8200 under Ihe Hong Rong Labosstory Accredilaton
Schame (HOKLAS) for spediic calibration aciwilies a8 leted in e HOKLAS dractory of aporediind labomatones. Tha resulls shown in this oeriicase
aFe Iracaable 1o the Imermasonal Systam of Linids (58 or recogrsed measursment slandards.  This carilicaie shall mol B2 eproduced eacegh i Tull
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CERTIFICATE OF CALIBRATION

{Camdinuation Fags)

| 5]

Certificate Mo, 1BCAT114 02 Faoe 2 of
1, ‘Electrical Tests
The elacincal tests were perfamed wsing an aquivalent capactance substuied foe the microphona. Tha resuts

Bfa given in below will beal status end the estimated uncarainties, The ‘FPass® means he rasul of tha test & ingida
ihe lolerances stated in fhe o] spacifications. The ™" means the raaull of 188l & culside these loleraness.

Expanded Coverage
Test: Subtest: Status; Uncartanity [dB) Factor
Seff-generated noiss A Pass 03
G Pass 1.0 3
Lim Pass 20 2.2
Linearily ramge far Leqg A refererce range |, Step S dB 2t & kHz  FBaEs 0.3
Feference SPL on ad other ranpes Paas 0.3
2 dB below uppar limit of zach range  Pass 0.3
2 dB abave lower mil of @ach renge  Pass 0.3
Lirearily range far SPL At reference rangs | Step 548 at 4 &Mz Fass .3
Frequency weighlings a Pazs 0.3
[ Pass 0.3
Lin Pass 03
Tire weightings Single Burst Fast Pass 0.3
Single Burat Slow Paas 0.3
Peak response Single 1005 reclangulas pulse Pass 0.3
R.M.5. accuracy Cirest fecior of 3 Pass 03
Time waighting | Single burst 5 ma at 2000 Hz Pass 0.3
Repealed at frequency of 100 Hz Pass 0.3
Time avaraging 1 ms burst duty factor 110" at 4kHz  Pass 03
1 ms burst duty facior 1110" at duHz  Pass 03
Pulse mnge Zngle burst 10 ms at 4 kHz Pass i
Sound exposure eeel Single burst 10 ms at 4 kHz Pass 0.4
Charioad indicabon SPL Pass 3
Laig Pasg 0.4

2 Acoustic tosts

The complede gownd level meter was calibeatad on the refarenca range using 8 BAK 4226 scoustic calibratar
wilh 1000Hz and SPL B4 dB. The seaddnily of the saund level meter was aduistad. The beal regall at 125 Hz and
BOCD Hz are given in below with 125t states and (he eslimaled uncetainties,

Expanded Coverags
Tast: Sublest x _ Status _Uncertanity (dE) Factor
Acouslic rsponss Wiaighting A af 125 He Pass 0.3
Weighting A at B0A0 Hz Pass 05

1, Regponse to associsted sound calibrator

MiA

The expanded uncenanbes have been calculaled in accordanca with the IS0 Publcalion "Guide b the expression
of uncerainty in measuremant”. and gives an mienad estimated 1o bave a level of confidence of 95%, A covarage
factor of 7 i5 assumed uniess aaplicity statad,

- Emd = {
/{ | ol
. i

Calibrated by, S min Checked by: il i L
Fing Chivip | Firek Koy Tt
Date! 15—HE5'|‘-E|:|1.EI"I Date: 15-May-207Td

The standardis] and equipment used in the calibralion e traceahle o nadional or inlernational recagnised standards and ane
calibratad an @ schedule ta maintain ihe requined acouracy leveld

St & Mukeioes Ergawdadng Ca . LK Fiarm MaCARR ST S 1T LA Ao ?

Hong Kong Aooedilaton Sardce |HKAS) hag ecrediad thia laoorsiory. [Reg, Mo BOKLAS 028} undar the Hang Kong Laborsiary: Accrecilascon
Schama {HOKLAS) for spacific cakbeabon actadbes as lsted n e HOKLAS directory af aporedied \aborainnes. The resulle shawn in s cerfcaba
are Tracaale 16 1he Inbemationad Svetam of Linids (50 or recognised moasuremant standards.  This cerdilicale shall mal be reproduced excepl i lull




Calibration Certificate

Cerificate Number 20780710857
Cusioumar

LAN Epvironmental Services Lid
II/F Centre Point

1E1-183 Glowcester Rowd
Wanchui, , Hong Komng

Model Numbar  CAL200 Procedure Nuinber D000 8385
Serlal Number 130498 Technician Scolt Montgomery
Tesi Results Pass Calibrafion Dalke 28 Oct 2014

i ) Calibration Due
Mikfal Coincition . [Ropesatae Temperature 23 ¢ +03°C
Dasoription Larsom Davis CALIOD Acoustc Calibralar Humidify e %RH +3%RH

Static Pressure W12 kPa 21kPa

Evaluation Method The data iz aquired by the insert voiage calibration method wsing the reference microphone’s open

circuit sensithity. Data reported in dB re 20 uPa

Compliance Standards Compliant to Manufacturer Specificabons per DDDDT1.8180 and the following standards
IEC 608422017 AMEL 51 40-2008

kszaiing |ah cerifies that he instrumant degscribed above maeds of @xceeds all specifications as stated in the relerenced pracedure
{unless ptheswise nobed), i has besn calibraied using measurement slanderds receable 1o the 5 ihrough the Matanal Instilae of
Slandards ard Tachnology (MIST) orather nasonal measurement nstitubes, and meets ihe requiremanis of BSONES 170255005,
Test poknts marked with 8 § in the upcesainiies column o not fall within this laboratory's scope of accreditation.

The quality swsiem is regisiened 1o 130 20012008

This caibralicn s a direct companson of the wil under gesl i he |isled releance standards and did ngt mvohse any sampling plans ie
mampete. Mo gllowance has baen made far the inslabilty of the test davice due 10 use lire. elc. Such ehrwances wowdd o mada by
B csiorner 48 nesded.

The uncariainties wene compuied in aceordancse with the 150 Gude 1o 1ha Exprassion of Unceranty in Measorement (GUM]. A
coveraga factor of approximately 2 sigma (k=2) has been applied (o the slandard uncertainty 1o express the axpardod uncarainky a1
appraximately 95% confidence leval,

This repor may not be reprodussd, except in full wiess pesmissizn for tha puilication of an approved absiract = obtained in wriling
from the arganizalion issuing tis repord

Samilards Lyed
Description Cal Date Cal Te Cal Stamdard
Agilent 344004 DM FOR20TE 090672019 TR
Larspn Dpvis Maodel 2900 Beal Thoe Anabyzer N0 LE - D201 WULITERY
Migrophone Calihration Sysiem BLOTIR  BR072019 IIEREELS
12 Presmplifier VHKIOLE 08202019 N5 04
Larsen Dovis 112" Preamplifier T-pin LEMO EAOTIE DRAOT2019 O30T
172 inch Microphons - B - HI0Y R TNIOTE (S 1N201Y Qs i
Fressure Transduces GRARSOLE  ORABR2019 Q07364

Larson Davis, o division of FCB Plezoronies, Ing
[aE] Wiost B20 Marth

Frovo, LT S440], Unied Siaies

Tl -t 4- (10

IENEHE a0

Lt 43320
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