—_

TISCH

Environmental

%

DUE DATE:

RECALIBRATION

January 24, 2019

Calibration Certification Information
Cal. Date: January 24, 2018 Rootsmeter 5/N: 438320 Ta: 293 K
Operator:  Jim Tisch Pa: 756.9 mm Hg
Calibration Model #:  TE-5025A Calibrator S/N: 3166
Vol. Init | Vol. Final AVol. ATime aAp aH
Run {m3) (m3) {m3) {min) {mm Hg) (in H2O)
1 1 P 1 1.4430 3.2 2.00
2 3 4 1 1.0270 6.4 4.00
3 5 & 1 0.9220 7.9 5.00
4 7 B8 1 0.87380 8.7 5.50
5 9 10 1 0.7270 126 8.00
Data Tabulation
Pa Tstd
Wstd Qstd w/ ‘5‘”( Pstd )( Ta ) Qa Jf ﬂHﬂ TaKPa)
(m3) {x-axis) (y-axis) Va (x-axis) {y-axis)
1.0087 0.69390 1.4233 0.9958 0.6901 0.8799
1.0044 0.9780 2.0129 0.9915 0.9655 1.2443
1.0024 1.0872 2.2505 0.9856 1.0733 1.3912
1.0013 1.1404 2.3603 0.9885 1.1259 1.4591
0.9961 1.3701 2,_3_46? 0.9834 1.3526 __1.?593;
m= 2.12231 m= 1.32895
Q_STD = ﬁ.ﬂﬁl}i__ﬁ QA b= -0.037 12
r= 0.99999 r= 0.99993
Calculations
Vstd=|AVol|{{Pa-AP)/Pstd)({Tstd/Ta) Va=|AVol({Pa-4P)/Pa)
Qstd=|Vstd/ATime Qa=|Va/ATime
For subsequent flow rate calculations:
= Pa Tstd =
Qstd= 1/m ((JBH (-'F',"s"id—)(—-—.l.a )) -b) Qa= 1/m (( ﬂH( Ta/Pa )) -b)
Standard Conditions
Tstd:| 298.15 g RECALIBRATION
Pstd: 760 mm Hg
Key US EPA recommends annual recalibration per 1998
AH: calibrator manometer reading (in H20) 40 Code of Federal Regulations Part 50 to 51,
AP: rootsmeter manometer reading (mm Hg) Appendix B to Part 50, Reference Method for the
| Ta: actual absolute temperature (°K) Determination of Suspended Particulate Matter in
Pa: actual barometric pressure [mm Hg) the Atmosphere, 9.2.17, page 30
b: intercept
m: slope

Tisch Environmental, Inc,
145 South Miami Avenue
Village of Cleves, OH 45002

www tisch-env.com
TOLL FREE: (877)263-7610
FAX: (513)467-9009
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Calibration Data for High Volume Sampler (TSP Sampler)

TESTIN
Location : ChMAlb Calibration Date : 28-Jun-18
Equipment no. ' HVS001 Calibration Due Date : 2B-Aun-18
TION OF C F
Amblent Condition
Temperature, T, 302.2 Kalvin |Pressure, P, 1010 mmHg
Orifice Transfer Standard Information
Equipment No. Oriooz Slope, m, 21223 Intercept, be -0.06016
Last Calibration Date 15-Jan-18 (HxP,/1013.3x298/T,) 2
Mext Callbration Date 19-Jan-19 m.x Qg +bh,
Calibration of TSP
Calibration Manometer Reading [ Continuous Flow Ic
Point H (inches of water) (m® / min.) Recorder, W (WP M013.3c2080T, ) 5 r85.31)
{Lap) (down)  (diffarance) X-axis (CFM) Y-axis

1 1.6 16 30 0.8375 24 23,7538

2 22 22 4.4 1.0082 kil 30,7337

3 35 a5 7.0 1.2643 42 41,6392

4 a7 47 9.4 14608 47 46,5962

5 5.8 58 1.6 16194 54 53.536
By Linear Regrassion of ¥ on X

Slope, m = 374025 Intercept, b = -7.0435
Cormelation Coefficient* = 0.8872
Calibration Accepted = YesMa™

* if Correlation Coefficient < 0.890, chack and recalibration again.

** Dglete as appropriate.

As per client's provided information, the equipment reference no. of the calibrated High Volume Sampler has been

Remarks :

re-assigned from EL45Z to HWVS001 with respect to the update in guality managemeant system.
Calibrated by hatalia Lau Checked by i Pauline Wong
Date 28-Jun-18 Date : 28-Jun-18

Pilot Testing Limited
Room B12, Block B, 5/F, Tonic Industrial Cenire, 18 Lam Hing Strest, Kowloon Bay, Kowloon
Tel: (B52) 2527 6681  emall: info@pikot-testing.com
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Calibration Data for High Volume Sampler (TSP Sampler)

Location CMAlb Calibration Date 23-Aug-18
Equipment no. HVS001 Calibration Due Date 23-Oct-18
CALIBRATION OF CONTINUOUS FLOW RECORDER
Ambient Condition
Temperature, T, 300.7 Kelvin [Pressure, P, 1011 mmHg
Orifice Transfer Standard Information
Equipment No. Ori002 Slope, m, 2.12231 Intercept, bc -0.06016
Last Calibration Date 19-Jan-18 (HxP,/1013.3x298/T,) *?
Next Calibration Date 19-Jan-19 Me XQgqg +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 0.8397 24 23.8602
2 25 25 5.0 1.0758 32 31.8135
3 3.9 3.9 7.8 1.3366 42 41.7553
4 5.0 5.0 10.0 1.5097 48 47.7203
5 6.1 6.1 12.2 1.6645 53 52.6912
By Linear Regression of Y on X
Slope, m = 35.3840 Intercept, b = -5.9099
Correlation Coefficient* = 0.9996
Calibration Accepted = Yes/Ne**

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

** Delete as appropriate.

Remarks :

As per client's provided information, the equipment reference no. of the calibrated High Volume Sampler has been

re-assigned from EL452 to HVS001 with respect to the update in quality management system.

Calibrated by

Date

Ray Lee Checked by Pauline Wong

23-Aug-18 Date 23-Aug-18

Pilot Testing Limited
Room B12, Block B, 5/F, Tonic Industrial Centre, 19 Lam Hing Street, Kowloon Bay, Kowloon.
Tel: (852) 2527 6691  email: info@pilot-testing.com
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Calibration Data for High Volume Sampler (TSP Sampler)

TESTING

Location : CMAZa Calibration Date ! 2B-Jun-18
Equipment no, : HWS002 Calibration Due Date : 28-Aug-18

Ambilent Condition

Temperature, T, anz2 Kelvin |Pressure, P, 1010 mmHg

Orifice Transfer Standard Information

Equipment No. Orino2 Slope, m, 2.12231 Intercept, bc -0.06016
Last Calibration Date 19-Jan-18 (Hx P, /1013.3x298/T,)
Mext Calibration Date 19-Jan-19 me X Quu +b,
Calibration of TSP
Calibration Manometer Reading Q Continuous Flow c
Foint H (inches of water) {m® / min.) Recorder, W (WP 1013, 32880, ¥ ra5.21)
{up) (down) (difference) X-axis {CFM) Y-axis

1 1.3 13 25 0.7816 25 24. 7852

2 23 23 46 1.0802 az 17251

3 3.5 3.5 7.0 1.2543 43 42,5305

4 4.8 48 96 1.4757 50 49,5704

5 6.1 6.1 12.2 1,6600 56 855189

By Linear Regression of ¥ on X
Slope, m = 35,0376 Intercept. b = -3.8257
Corralation Coafficient® = 0.9971
Calibration Accepted = Yes/e™

* if Corretation Coefiicient < 0.980, check and recalibration again

** Delete as appropriate,
Rimarks - As par client's provided information, the equipment reference no. of the calibrated High Volume Sampler has been
re-agsigned from EL449 to HVS002 with respect to the update in quality manegemeant system.
Calibrated by Natalie Lau Checked by ; Pualine Wong
Dits 28-Jun-18 Date 3 28-Jun-18
Filot Testing Limited

Room B12, Block B, 5/F, Tonic Industrial Centre, 19 Lam Hing Streat, Kowioon Bay, Kowloon.
Tel (B52) 2527 6691  email: info@pilot-testing.com
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Location CMA2a Calibration Date 23-Aug-18
Equipment no. HVS002 Calibration Due Date 23-Oct-18
CALIBRATION OF CONTINUOUS FLOW RECORDER
Ambient Condition
Temperature, T, 300.7 Kelvin |Pressure, P, 1011 mmHg
Orifice Transfer Standard Information
Equipment No. Ori002 Slope, m, 2.12231 Intercept, bc -0.06016
Last Calibration Date 19-Jan-18 (HxP,/1013.3x298/T,) *?
Next Calibration Date 19-Jan-19 Me XQgqg +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 0.8663 28 27.8368
2 2.2 2.2 4.4 1.0110 35 34.7961
3 3.7 3.7 7.4 1.3026 44 43.7436
4 4.6 4.6 9.2 1.4492 51 50.7028
5 5.9 5.9 11.8 1.6375 54 53.6854
By Linear Regression of Y on X
Slope, m = 34.0314 Intercept, b = -0.4992
Correlation Coefficient* = 0.9914
Calibration Accepted = Yes/Ne**

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

** Delete as appropriate.

Remarks :

As per client's provided information, the equipment reference no. of the calibrated High Volume Sampler has been

re-assigned from EL449 to HVS002 with respect to the update in quality management system.

Calibrated by

Date

Ray Lee

23-Aug-18

Pilot Testing Limited

Checked by

Date

Room B12, Block B, 5/F, Tonic Industrial Centre, 19 Lam Hing Street, Kowloon Bay, Kowloon.

Tel: (852) 2527 6691

email: info@pilot-testing.com

Pualine Wong

23-Aug-18
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TESTING
Location : CMA3a Calibration Date 27-Jun-18
Equipment no. : HW5012 Calibration Due Date 27-Aug-18
L RECORDER
Amblent Condition
Temperature, T, | 302.2 Kelvin |Pressure, P, 1010 mmHg |
Orifice Transfer Standard Information
Equipment No. Ori00z2 Slope, m, 2.1223 Intercept, bo -0.06016
Last Calibration Date 19-Jan-18 (Hx P, /1013.3x298/T,) ?
Mext Calibration Date 19-Jan-18 me X Qe +b,
Calibration of TSP
Calibration Manometer Reading Qs Continuous Flow Ic
Point H (Iinches of water) {m* ! min.) Recorder, W (WP, 1013, 380/T, ) '135.21)
{up) (down) (difference) X-axis {CFM) ¥-axis

1 1.3 1.3 28 0.7816 30 28.7423

2 2.2 22 4.4 1.0082 37 36 6821

3 34 34 6.8 1.2465 44 43,6220

4 4.4 4.4 8.8 14141 449 48.5790

5 55 6.5 11.0 1.5777 54 53.5361
By Linear Regression of ¥ on X

Slope, m = 29.7703 Intercept, b = 6.5410
Cormrelation Coefficient* - 1.0000
Callbration Accepted - Yes/Mo*

* If Correlation Coefficient < 0.880, check and recalibration again.

** Dedete as appropriste.

As per client's provided infarmation, the equipment reference no. of the callbrated High Volume Sampler has been

Remarks :
re-assigned from EL333 to HVS012 with respect to the update in quality management system.
Calibrated by hiatalle Lo Checked by Pauline Wong
27-Jun-18 Data 27=Jun-18

Pilot Testing Limited
Room B12, Block B, 5F, Tonic Industrial Centre, 19 Lam Hing Streel, Kowloon Bay, Kowloon.
Tel: (852) 2527 6691  emall: info@pitot-testing.com
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TESTING Calibration Data for High Volume Sampler (TSP Sampler)

Location : CMA3a Calibration Date : 23-Aug-18
Equipment no. : HVS012 Calibration Due Date 23-Oct-18

CALIBRATION OF CONTINUOUS FLOW RECORDER

Ambient Condition
Temperature, T, 300.7 Kelvin |Pressure, P, 1011 mmHg

Orifice Transfer Standard Information

Equipment No. Orio02 Slope, m, 2.12231 Intercept, bc -0.06016
Last Calibration Date 19-Jan-18 (HxP,/1013.3x298/T,) 2
Next Calibration Date 19-Jan-19 M; XQgq +be

Calibration of TSP

Calibration Manometer Reading Q sta Continuous Flow IC
Point H (inches of water) (m3 / min.) Recorder, W (W(P,/1013.3x298/T ) %/35.31)

(up) (down) (difference) X-axis (CFM) Y-axis
1 1.3 13 2.6 0.7837 28 27.8368
2 2.3 2.3 4.6 1.0330 35 34.7961
3 3.2 3.2 6.4 1.2134 41 40.7611
4 4.2 4.2 8.4 1.3860 47 46.7261
5 54 5.4 10.8 1.5678 52 51.6970

By Linear Regression of Y on X

Slope, m = 30.9858 Intercept, b = 3.2800

Correlation Coefficient* = 0.9991

Calibration Accepted Yes/Ne**

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

** Delete as appropriate.

Remarks - As per client's provided information, the equipment reference no. of the calibrated High Volume Sampler has been

re-assigned from EL333 to HVS012 with respect to the update in quality management system.

Calibrated by Ray Lee Checked by : Pauline Wong

Date 23-Aug-18 Date : 23-Aug-18

Pilot Testing Limited
Room B12, Block B, 5/F, Tonic Industrial Centre, 19 Lam Hing Street, Kowloon Bay, Kowloon.
Tel: (852) 2527 6691  email: info@pilot-testing.com
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Calibration Data for High Volume Sampler (TSP Sampler)

Location : ChMAda Calibration Date . 27-Jun-18
Equipment no. : HYS004 Calibration Due Date ? 27-Aug-18
CALIBRATION OF CONTINUQUS FLOW RECORDER
Ambient Condition
Temperature, T, | 302.2 Kelvin |Pressure, P, | 1010 mmHg |
Orifice Transfer Standard Information
Equipment No. Origo2 Slope, m, 2122 Intercept, be -0.06016
Last Calibration Date 19-Jan-18 (HxP,/1013.3x298/T,) '#
Mext Calibration Date 19-Jan-19 me X Quy +b,
Calibration of TSP
Calibration Manometer Reading Q.. Continuous Flow Ic
Point H (inches of water) {m® { min.) Recorder, W (WIP01 3 32080 ) i85 31)
{up) (down) (differance) K-axis {CFM) Y-axis
1 13 13 28 0.TE16 20 19.8282
2 22 22 4.4 1.0082 30 20.7423
3 386 38 72 1.2818 40 39,6563
4 4.8 48 98 14757 46 45,6048
E &0 8.0 12.0 1.6466 56 555189
By Linear Regression of Y on X
Slape, m = 30.5284 Intercept, b = -10.8967
Correlation Coefficient* = 0.9962
Calibration Accepted = Yas/o™

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

** Delete as eppropriate,
Rermake: As per client's provided information, the equipment reference no. of the calibrated High Volume Sampler has been
re-assigned from EL3S0 to HVS004 with respect io the updaie in quality management system.
Calibrated by Naialle Lau Checked by : Pauline Wong
Date 27-Jun-18 Date A 27-Jun-18
Pilct Testing Limited

Room B12, Block B, 5/F, Tonic Industrial Centre, 18 Lam Hing Street, Kowloon Bay, Kowloon.
Tel: (852} 2527 6681  emall: Infof@pllot-testing.com
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TESTING ‘ Calibration Data for High Volume Sampler (TSP Sampler)

Location : CMA4a Calibration Date : 23-Aug-18
Equipment no. : HVS004 Calibration Due Date : 23-Oct-18

CALIBRATION OF CONTINUOUS FLOW RECORDER

Ambient Condition
Temperature, T, 300.7 Kelvin |Pressure, P. 1011 mmHg

Orifice Transfer Standard Information

Equipment No. Ori002 Slope, m, 2.12231 Intercept, bc -0.06016
Last Calibration Date 19-Jan-18 (HxP,/1013.3x298/T,) *?
Next Calibration Date 19-Jan-19 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 1.4 14 2.8 0.8122 22 21.8718
2 2.0 2.0 4.0 0.9652 29 28.8310
3 3.6 3.6 7.2 1.2853 42 41.7553
4 4.7 4.7 9.4 1.4646 48 47.7203
5 5.8 5.8 11.6 1.6238 54 53.6854

By Linear Regression of Y on X

Slope, m = 38.9454 Intercept, b = -9.1384
Correlation Coefficient* = 0.9990
Calibration Accepted = Yes/Ne**

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

** Delete as appropriate.

Remarks - As per client's provided information, the equipment reference no. of the calibrated High Volume Sampler has been

re-assigned from EL390 to HVS004 with respect to the update in guality management system.

Calibrated by Ray Lee Checked by : Pauline Wong

23-Aug-1 D : 23-Aug-1
Date 3-Aug-18 ate 3-Aug-18

Pilot Testing Limited
Room B12, Block B, 5/F, Tonic Industrial Centre, 19 Lam Hing Street, Kowloon Bay, Kowloon.
Tel: (852) 2527 6691  email: info@pilot-testing.com
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Calibration Data for High Volume Sampler (TSP Sampler)

Location CMASD Calibration Date 27-Jun-18
Equipment no. HVS010 Calibration Due Date 27-Aug-18
CALIBRATION OF CONTINUOUS FL.OW RECORDER
Ambient Condition
Temperature, T, 3022 Kelvin |Pressure, P, | 1010 mmHg
Orifice Transfer Standard Information
Equipment No. Orido2 Slope, m, 2.12231 | Intercept, be | -0.08016
Last Calibration Date 19-Jan-18 {Hx ,F" F1013.3x 298/ Taj 2
Mext Calibration Date 18-Jan-19 = Me X Qe +b,
Calibration of TSP
Calibration Manometer Reading Q Continuous Flow Ic
Point H (inches of water) (™ min.) Recorder, W (WP 1013 320807, ) %38 31)
{up) (down)  (difference) X-axis {CFM) Y-axis
1 1.5 1.5 3.0 0.8375 28 27.7594
2 23 23 4.6 1.0302 36 35.6807
3 35 a5 7.0 1.2643 43 42 6308
4 4.3 4.3 86 1.3883 47 45,5962
5 5.5 55 11.0 1.5777 52 51.5532
By Linear Regression of ¥ on X
Slopa, m = 31,7388 Intercept, b = 2.0745
Comelation Coefiicient” = 0.9558
Calibration Accepted = YesMa™
* if Cormelation Coefficient < 0.980, check and recalibration again
** Delete as appropriate.
Remarks - A8 per clent's provided infarmation, the equipment reference no. of the calibrated High Volume Sampler has been
re-assigned from EL227 o HWS010 with respect fo the update in quelity management systam
Calibrated by Matalie Lau Checked by Pauline Wang
Date 27-Jun-18 Date 27=Jun-18

Pilot Testing Limited

Room B12, Block B, 5/F, Tonic Industrial Centre, 19 Lam Hing Street, Kowloon Bay, Kowloorn.

Tel: (B52) 2527 6681

email: Info@pilat-testing.com
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715 Calibration Data for High Volume Sampler (TSP Sampler)
Location : CMA5b Calibration Date 23-Aug-18
Equipment no. : HVS010 Calibration Due Date 23-Oct-18
CALIBRATION OF CONTINUOUS FLOW RECORDER
Ambient Condition
Temperature, T, 300.7 Kelvin |Pressure, P, | 1011 mmHg
Orifice Transfer Standard Information
Equipment No. 0Ori0n02 Slope, m, | 2.12231 | Intercept, bc | -0.06016
Last Calibration Date 19-Jan-18 ( HxP, /1013.3x298/ Ta) 12
Next Calibration Date 19-Jan-19 = M, XQgqg +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,)"4/35.31)
(up) (down) (difference) X-axis (CFM) Y-axis
1 15 15 3.0 0.8397 34 33.8019
2 21 2.1 4.2 0.9884 40 39.7669
3 3.4 34 6.8 1.2499 48 47.7203
4 4.4 4.4 8.8 1.4180 54 53.6854
5 5.6 5.6 11.2 1.5960 59 58.6562
By Linear Regression of Y on X
Slope, m = 32.7067 Intercept, b = 6.8765
Correlation Coefficient* = 0.9988
Calibration Accepted = Yes/Ne**

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

** Delete as appropriate.

Remarks :  As per client's provided information, the equipment reference no. of the calibrated High Volume Sampler has been

re-assigned from EL222 to HVS010 with respect to the update in quality management system.

Calibrated by : Ray Lee Checked by
Date : 23-Aug-18 Date

Pilot Testing Limited

Room B12, Block B, 5/F, Tonic Industrial Centre, 19 Lam Hing Street, Kowloon Bay, Kowloon.

Tel: (852) 2527 6691  email: info@pilot-testing.com

Pauline Wong
23-Aug-18
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TESTING Calibration Data for High Volume Sampler (TSP Sampler)
Location MA1e Calibration Date : 27-Jun-18
Equipment no. HVS007 Calibration Due Date 27-Aug-18
CALIERATION OF CONTINUOUS FLOW RECORDER
Ambient Condition
Temperature, T, | 302.2 Kelvin|Pressure, P, | 1010 mmHg
Orifice Transfer Standard Information
Equipment No. Orio02 Slope, m.| 212231 | Intercept,bc | -0.06016
Last Calibration Date 18-Jan-18 (HxP,/1013.3x298/T,) *
Next Calibration Date 19-Jan-19 Mg X Qg +b,
Calibration of TSP
Calibration Manometer Reading Q Continuous Flow Ic
Point H (inches of water) {m® I min} Recorder, W (VWP 013 32980, 355 1)
{up) (down)  (difference) X-axis (CFM) Y-axis

1 15 1.5 30 0.8375 26 25,7766

2 23 23 45 1.0302 34 Jayorg

3 36 36 T.2 1.2818 45 45,6048

4 4.5 45 9.0 1.4298 51 505618

5 5.6 586 11.2 1.65817 58 57.5017
By Linear Regresslon of ¥ on X

Slopa, m = 42.2405 Intercept, b = -8.5021
Correlation Coefficient* = 0.9991
Calibration Accepted = Yeasba™

*if Correlation Coefficient < 0.980, check and recalibration again,
Remarks :  As per client’s provided information, the equipment reference no. of the calibrated High Volume Sampler has been

re-assigned from EL455 to HWS007 with respect to the update in quality managerment system.

Calibrated by
Date

Matalie Lau

27-Jun-18

Checked by
Date

Filot Testing Limited
Room B12, Block B, 5/F, Tonic Industrial Centre, 19 Lam Hing Streel, Kowloon Bay, Kowloon,

Tel: (852) 2527 6691

email: info@pilot-testing.com

Pauline Wong
27-Jun-18
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MLETE
Lol . . .
TESTING Calibration Data for High Volume Sampler (TSP Sampler)
Location : MAle Calibration Date : 23-Aug-18
Equipment no. : HVS007 Calibration Due Date : 23-Oct-18

CALIBRATION OF CONTINUOUS FLOW RECORDER

Ambient Condition

Temperature, T, 300.7 Kerin|Pressure. Pa | 1011 mmHg

Orifice Transfer Standard Information

Equipment No. 0Ori002 Slope, mc| 2.12231 | Intercept, bc | -0.06016
Last Calibration Date 19-Jan-18 ( HxP, /1013.3 x 298/ Ta) 172
Next Calibration Date 19-Jan-19 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 1.5 15 3.0 0.8397 24 23.8602
2 2.2 2.2 4.4 1.0110 32 31.8135
3 3.6 3.6 7.2 1.2853 44 43.7436
4 4.7 4.7 9.4 1.4646 51 50.7028
5 5.7 5.7 114 1.6100 56 55.6737

By Linear Regression of Y on X

Slope, m = 41.5273 Intercept, b = -10.4222
Correlation Coefficient* = 0.9988
Calibration Accepted = Yes/Ne**

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

Remarks :  As per client's provided information, the equipment reference no. of the calibrated High Volume Sampler has been
re-assigned from EL455 to HVS007 with respect to the update in quality management system.

Calibrated by : Ray Lee Checked by : Pauline Wong
Date : 23-Aug-18 Date : 23-Aug-18

Pilot Testing Limited
Room B12, Block B, 5/F, Tonic Industrial Centre, 19 Lam Hing Street, Kowloon Bay, Kowloon.
Tel: (852) 2527 6691  email: info@pilot-testing.com
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PILDT
uEERISIEES Calibration Data for High Volume Sampler (TSP Sampler)

Location MATw Calibration Date ¥ 27-Jun-18
Equipment no. HvS008 Calibration Due Date - 27-Aug-18
CALIBRATION O C ER
Ambient Condition
Temperature, T, 302.2 Kalvin|Pressure, P, | 1010 mmHg |
Orifice Transfer Standard Information
Equipment No. Orig02 Slope, m.| 212231 | Intercept, bc | -0.06016
Last Calibration Date 19-Jan-18 (HxP,/1013.3x298/T,) "
Next Calibration Date 19-Jan-19 = M XxQu +b,
Calibration of TSP
Calibration Manometer Reading Qo Continuous Flow ic
Point H (inches of water) {m® / min.) Recorder, W (WP 1013, 3xE96T,) 135, 31)
{up) (down)  (difference) X-axis (CFM) ¥-axis

1 1.3 13 26 0.7816 20 19.8282

2 2.4 2.4 4.8 1.0518 28 27.7594

3 3.8 38 7.6 1.31862 a8 AT.BT35

4 4.9 4.9 9.8 1.4907 a4 43,6220

5 6.3 6.3 12,6 1.6865 50 49,5704
By Linear Regression of ¥ on X

Slope, m = 33.5065 Intercept, b = -56.7068
Correlation Coefficient® = 0.9991
Calibration Accepled = YesiNe™

* if Comelation Coefficient < 0.990, chack and recalibration again.
Remarks :  As per client’s provided information, the equipment reference no. of the calibrated High Volume Sampler has been

re-assigned from ELOBO to HVS008 with respect to the update in guality management system.

Calibrated by
Date

Matalie Lau

27=Jun-18

Checked by E Pauline Wang
Date : 27-Jun-18

Pilot Testing Limited
Room 812, Block B, 5F, Tonic Industrial Centre, 18 Lam Hing Sireet, Kowloon Bay, Kowloon.

Tel: (852) 2527 6691

emall; info@pilot-testing.com
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LSRR Calibration Data for High Volume Sampler (TSP Sampler)
Location : MAlw Calibration Date : 23-Aug-18
Equipment no. : HVS008 Calibration Due Date : 23-Oct-18

CALIBRATION OF CONTINUOUS FLOW RECORDER

Ambient Condition

Temperature, T, 300.7 Kelvin|Pressure, P, | 1011 mmHg
Orifice Transfer Standard Information
Equipment No. 0Ori002 Slope, mc| 2.12231 | Intercept, bc | -0.06016
Last Calibration Date 19-Jan-18 ( HxP, /1013.3x 298/ Ta) 172
Next Calibration Date 19-Jan-19 = M. XQgq +bg
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 15 15 3.0 0.8397 20 19.8835
2 2.4 2.4 4.8 1.0546 27 26.8427
3 3.6 3.6 7.2 1.2853 36 35.7902
4 5.0 5.0 10.0 1.5097 42 41.7553
5 6.4 6.4 12.8 1.7043 50 49.7087

By Linear Regression of Y on X

Slope, m = 34.1180 Intercept,b = -8.8315
Correlation Coefficient* = 0.9985
Calibration Accepted = Yes/Ne**

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

Remarks :  As per client's provided information, the equipment reference no. of the calibrated High Volume Sampler has been
re-assigned from EL080 to HVS008 with respect to the update in quality management system.

Calibrated by : Ray Lee Checked by : Pauline Wong
Date : 23-Aug-18 Date : 23-Aug-18

Pilot Testing Limited
Room B12, Block B, 5/F, Tonic Industrial Centre, 19 Lam Hing Street, Kowloon Bay, Kowloon.
Tel: (852) 2527 6691  email: info@pilot-testing.com
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SOILS & MATERIALS ENGINEERING CO., LTD.
T O tT L G 3 7 Uk Rl EE b o1 oo b Tal: {852) 2873 GBEO
12/F., Laader Centre, 37 Wong Chuk Hang Road, Aberdeen, Hong Kong.  Fax: (852) 2565 7533
E-mail: smec@cigismac.com Website; www.cigismec.com

CERTIFICATE OF CALIBRATION

Certificate No.: 1BCADZZ2 01 Page 1 of 2
Item tested

Descnption: Sound Level Meter (Type 1) : Microphone

Manufacturar Larson Daviz v PCEBE

Typa/Model Mo LxT1 f I7TBOZ

SenallEquipment No.: 003737 , 171529
Adaptors used; - .

Itern submitted by

Customer Mame Lam Geatechnics Ltd
Address of Customer: -

Request No -

Date of receipt: 22-Mar-2018

Date of test:; 28-Mar-2018

Reference equipment used in the calibration

Description: Model: Serial No. Expiry Date; Traceahle to:
Mutti funchion sound cahbrator BEK 4226 2288444 0B-Sep-2018 CIGISMEC
Swnal generator D5 360 61227 01-Aps- 2016 CEFREI

Ambient conditions

Temperature: . B il

Relative humidity: 0+ 10 %

Aer pressure 10052 5hPa

Test specifications

1. The Sound Level Meter has been calibrated in accordance with the requirements as specified in 85 7580 Part 1- 1987
and the fab calipration procedure SMTPOD4-CA-152.

i The electrical lesls were performed using an electrical signal substituled 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 differsnce

betwean the free-field and pressure responzess 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 parformed,

Details of the performed measuremants are presented on page 2 of thiz comificate

Actual Measurement data are documented on worksheets

Approved Signatory: Date: 05-Apr-2018 Company Chop:

Comments:  The results reported i this certificale refer o the condition of the instrument an the date of calibraticn and
cafry no implication regarding the long-term stability of the instrument

D5mis & Masnais Engneening So- Lt Form Ho CARP1ST 1 Masue THey CO1LDRI007

Hong Kong Accreditation Service {HKAS) has accredited this |aboratory (Reg. Mo, HOKLAS 028) under the Hang Wong Laboratory Accreditation
Scheme (HOKLAS) for specific callbration activities as listed in the HOKLAS directory of accredited laboratories. The resulls shown in this cerfificate
are fraceabls to the Infernational System of Units (51} or recognised measurement standards. This certificate shall not be repraduced except in full,
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SOILS & MATERIALS ENGINEERING CO., LTD.

Wik WA C A EP L2
T&F., Leadar Cantre, 37 Wong Chuk Hang Foad, Aberdesn, Hong Kong.
E-mail: smec@Ecigismes.com

Weabsite: www. cigismec.com

Tel: (B52) 2673 660
Fax: (852} 2555 7533

(Cantinuation Page)

CERTIFICATE OF CALIBRATION

Certificate No.: T1ECADIZZ 01 Page 2 of 2
1. Electrical Tests
The electrical tests were perfomed using an equivalent capacitance substituted for the miciophone The results
ara given in below with test status and the estimatad uncertainties. The "Pass" means the result of the lest s inside
the tolerances staled in the test specifications. The " means the result of test is oulside thess tolerances.
Expanded Coverage
Test: Subtest: Status: Uncertanity (dB) Factor
Self-ganerated noise A Pass 0.3
C Pass 0.8 21
Lin Pasz 1.6 2.2
Linearity range for Leq At reference range . Step 5dBatd kHz  Pass 0.3
Reference SPL on ali other ranges Pazs 0.3
2 dB below upper lim:it of 2ach range  Fass 0z
2 dB above lower limit of each range  Pass Q3
Linearity range for SPL Alreference range , Slep5dB at 4 kHz  Pass 03
Frequency weightings A Pass 0.3
c Pass 0.3
Lin Pass 03
Time weightings Single Burst Fast Pass 0.3
Single Burst Slow Pass 0.3
Peak response Single 100ps rectangular pulse Y 1Y
FR.M.5. accuracy Crest factor of 3 Pass 0.3
Time weighting | Single burst 5 ma at 2000 Hz Fass 0.3
Repeated at frequency of 100 Hz FPass a3
Time averaging 1 ms burst duty factar 1/10” at 4kHz  Pass 0.3
1 m= 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
Crwverload indication SPL Fass 03
Leq Pass 0.4
2, Acoustic tests
The complets sound level meter was calibrated on the reference rangs using a B&K 4226 acoustic calibrator
with 1000Hz and SPL 84 dB. The sensitivity of the sound level meter was adjustad. The test result at 125 Hz and
8000 Hz are given in below with test status and the estimated uncertainties.
Ezpanded Coverage
Test: Subtest Status Uncertanity {dB) Factor
Acoustic response Werghting A at 125 Hz Fass 0.3
Weighting A at 8000 Hz Pass 0s
3 Response to associated sound calibrator

MiA

The expanded uncerainlies have been calculated in accordance with the IS0 Publication "Cuide to the EXpIEssian
of uncertainty in measurement”, and gives an interval estimated 1o have a level of confidence of 95% A COVErage
factor of 2 15 assumead unless explicitly slated

End -
Calibrated by: Checked by: e
Fung Che g Lam Tze W
Date: B-Mar-2018 Date: 5-Apr-2013

The standard(s} and eguipnient used in the calibration are traceable 1o national or international recognised standards and are
calibrated on a schedule to fnaintain the required accuracy level

L1

D Sois & Marenzis Engineanng Co Lid

Form Mo CARP 152 2s5ue 1Rey CA01 02007

Hong Kong Accreditation Service (HKAS) has accredited this laboratory (Reg. Mo, HOKLAS 028) under the Hong Kong Laboralory Accreditation
Schame (HOKLAS) for specilic calibration activities as listed in the HOKLAS directory of accredited laborataries. The resuits shown In this carlificate
are lraceable to the Infernaticnal System of Units (S1) or recognised measurement standards.  This certificale shall not be reproduced except in full,
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SOILS & MATERIALS ENGINEERING CO., LTD.

R e O T e I P Tal: (B52) 2873 6860
T2/F., Leader Centra, 37 Wong Chuk Hang Road, Aberdesn, Hong Kong,  Fax; (BS2) 2555 7533
E-mail; smac@cigismac,com Website, www.clglsmec.com

CERTIFICATE OF CALIBRATION

Certificate No.: 18CANZ13 02 Page 1 of 2
Item tested

Description: Sound Level Meter (Typa 1) Microphone Preamp
Manufacturar: B&EK BEK B&K
Typaitodel No. 2250 4950 ZC0032

SerialfEquipment No. 2701778 2755097 19223
Adaptors used: - - -

Item submitted by

Customer Mame: Lam Geotechnics Limited
Address of Customer: .

Reqguest Mo, -

[Crate of receipt: 13-Feb-2018

Date of test: 21-Feb-2018

Reference equipment used in the calibration

Description: Model: Serial No, Expiry Date: Traceable to:
Multi function sound calibralor BEK 4226 2268444 03-Sep-2018 CHGISMEC
Signal generator D3 360 33873 25-Apr-2018 CEFREI
Signal genesator DS 360 G1227 Ot-Apr-2018 CEPRE!

Ambient conditions

Temperature: 2041 °C
Relative humidity: 50+ 10 %
Air pressura. 1000 £ 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 SMTPO04-CA-152

2 The electrical tests were performed using an electrical signal substituted far the micraphene which was removed and
replaced by an equivalent capacitance within & tolerance of +20%

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

between the free-field and pressure responsess of the Sound Level Matar

Test results

This is 1o certify that the Sound Level Meter conforms to BS 75800 Part 1: 1997 for the conditions under which the fest
was performed

Detailz of the performed measuraments are presented on page 2 of this cerificate.

Actual Measuremant data are documented on worksheats

Approved Signatory: Date: 21-Feb-2018 Company Chop:

Feng Jun I.}':

Comments; The results reported in this cerlificate refer to the condition of the instrument on the date of calibration and
cary noompheation regarding the long-term stability of the instrument

Soild & Malerials Engineerng Co Lid Formo o CARPIL. bissue 1iRey CID1MZR2007

Hong Kong Accreddation Service (HKAS) has accredited this laboratory (Reg. Mo, HOKLAS 028) under the Hong Kong Laboratory Accreditaton
Schame (HOKLAS) for specific calibration activities as listed in the HOKLAS directory of accredited laboratories.  The results shown in this certificate
arg fraceable 1o the International System of Units (S1) or recognised measurement standards. This cerlificate shall net be reproduced except in full,
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SOILS & MATERIALS ENGINEERING CO., LTD.

Ttk ¥ 07 b 6 507 B ORI dE P o1 2 M
12/F., Leader Centre, 37 Wong Chuk Hang Road, Aberdean, Hong Kang,

E-mail: smac@cigismes. com

Website, www.cigismec.com

Tel: (B52) 26732 6860 P pee——
Fax: (852} 2565 7533 AT

Certificate Mo.:

1,

CERTIFICATE OF CALIBRATION

Electrical Tests

{Continuation Page)

1BCADZ1S 02

Page 2 of 2

The electrical tests were perfomed using an equivalent capacitance substituted for the microphane The results
are given in below with test status and the estimated uncerainties The "Pass" maans the result of the test is inside
the tolerances stated in the tast specifications. The ™" means the result of test 15 oulside these tolerances

Expanded Coverage
Test: Subtest; Status: Uncertanity (dB) Factor
Self-generated noise A Pass 03
c Pass 0.8
Lin Pass 16
Linearity range for Lag At referanca range |, Step 5dB at 4 kHz  Pass 03
Reference SPL on all other ranges Pass 0.3
2 dB below upper limit of each range  Pass 0.3
2 dB abowve lower limit of each range  Pass 0.3
Limearity range for SPL AL reference range , Step 5dB atdkHz  Pass 0.3
Frequency weightings A Fass 0.3
C Fass 0.3
Lin Pass 0.3
Time weightings Single Burst Fast Pass 0.3
Single Burst Show Pass 0.3
Peak responsea Zingle 100us rectangular pulse Paszs 03
R.M.5 accuracy Crest factor of 3 Pass 0.3
Tirme weighting | Single burst 5 ms al 2000 Hz Fass 0.3
Repeated at frequency of 100 Hz Paszs 0.3
Time averaging 1 ms burst duty factor 1/1 0" at dkHz  Pass 03
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
Overfoad indication SPL Pass 0.3
Leq Fass 0.4
2, Acoustic tests
The complete sound kevel 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 stalus and the estimated uncerdainties.
Expanded Coverage
Test: Subtest Status Uncertanity (dB} Factor
Acouslic response Weighting A at 125 Hz Pass 03
Weighting A at 8000 Hz Pass 05
3, Response to associated sound calibrator

hiA

The espanded uncertamties have baen calculated in accordance with the |30 Publicahon "Guide to the expressian
of uncertainty in measurement”. and gives an interval estimated to have a level of confidence of 95%. A coverage
factor of 215 assumead unless explicitly stated

End
—
Calibrated by: i~ Checked by:
Fumg Chi g Lam Tae Wia
Date: 1-Feb-2018 Date: 21-Feb-2018

The standardis) and eguip
cakbrated on a schedule o

nt used in the calibration are fraceable to national or international recognisad standards and ara
aintain the required accuracy level

\

Sods & Makenats Engingenng Co Lid Frem Mo CARP1SE Mssue 1iRey CO1TE2007

Horg Kong Accreditation Service (HKAS) has accredited this laboratory (Feg. Mo, HOKLAS 028) under the Hong Kong Laboratory Accraditation
Scheme (HOKLAS) for spacific calibration activities as listed in the HOKLAS directory of accredited laboratories. The results shown in this cenificate
are raceable 0 the Infernational System of Units (S1) or recognised measurement standards. This certificate shall not be reproduced except in full.
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SOILS & MATERIALS ENGINEERING CO., LTD.

F@E®ETLEHI WA ES L2 Tel: (852} 2873 6360
12/F., Leader Gentre, 37 Wong Chuk Hang Road, Aberdesn, Hong Kong.  Fax: (857) 2555 7533
E-mall: smac@cigismec.com Website: www. cigismeac_com

CERTIFICATE OF CALIBRATION

Certificate No.: 18CAQ309 01 Page 1 of 2
Item tested

Description, Sound Level Meter (Type 1) Micraphone Preamp
Manufacturer: B&K B&K B&K
TypeModel Mo 2250-L 4950 FC0032

SeralfEquipment Mo 2722310 2698702 13318
Adaptors used: : . .

ltern submitted by

Customer Nama: Lam Geotechnics Lid.
Address of Customaer -

Raquest No 3

Date of recaipt; 09-Mar-2018

Date of test: 10-Mar-2018

Reference equipment used in the calibration

Description: Model: Serlal Mo, Expiry Date: Traceable to:
M function sound cakbrator BAK 4226 F286444 08-Sep-2018 CIGISMEC
Signal generatar DS 360 33873 Z5-Apr-2018 CEPREI

Signal genaratar DS 360 61227 01-Apr-2018 CEFREI

Ambient conditions

Temperature: 21z1°C
Relative humidity: 50 %10 %
Air pressure 1000 + 5 hPa

Test specifications

1. The Sound Level Meler has besn calibrated in accordance with the requirements as specified in BS 7580 Part 1- 1997
and the lab calibration procedure SMTPO04-CA-152
: The electrical tests were performed using an electrical signal substituted for the microphone which was removed and
replaced by an equivalent capacitance within a talerance of +20%
3, The acoustic calibration was performed using an B&K 4226 sound calibrator and cormrections was applied for the difference
between the free-field and pressure responsess of the Sound Lavel Mater

2

Test results

This is to certify that the Sound Level Meter conforms to BS 7580 Parl 1 1997 for the conditions under which the tesl
was performed

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

Actual Measurement data are documented on worksheats.

Approved Signatory: Date:  12-Mar-2018 Company Chop:

Comments:  The results reported in TMis cerificate refer ta the condition of the mstrument an the date of calibration and
carry no implication regarding the long-term stability of the instrument

A4 Bpils B Malensts Engreerng Co Lid Frrm No CARPS2 A Nssue | ey CIOND2007

Hong Kong Accreditation Service (HKAS) has accredited this laboratory (Reg. Mo. HOKLAS 028) under the Hong Kong Laboratory Accreditation
Schema (HOKLAS) for specific caliration activifies as listed in the HOKLAS directory of accredited laboratories. The results shown in this cerlilicate
are fraceabis to the Intemational System of Units {51} or recognised measurement standards. This cerificate shall not be reproduced excepl in full,
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SOILS & MATERIALS ENGINEERING CO., LTD.

HFEHMTMEBI RAEP L8 Tal: (852) 2873 GBB0
12F., Leader Centra, 37 Wong Chuk Hang Road, Aberdeen, Hong Kong.  Fax:(852) 2555 7533
E-mail: smec@cigismec.com Website, www.cigismec.com

CERTIFICATE OF CALIBRATION

{(Continuation Page)
Certificate No.: 18CAD305 01 Page 2 of 2
1, Electrical Tests
The elecincal tests ware perfomead using an equivalent capacilance substituted for the microphone. The results

are given in below with test status and the estimated uncertaintiss. 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 03
c Pass 08
Lin Pass 16
Linearity range for Leq Al reference range | Step 5 dB at 4 kHz Pass 0.3
Reference SPL on all other ranges Pass 03
2 dB below upper limit of each range Pass 03
2 dB ehove lower limit of each range  Pass 0.3
Linearity range for SPL At reference range |, Step 5oB atd4 kHz  Pass 03
Frequency weightings A Pass 03
C Pasz 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
F.M.5 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 1710 at 4kHz  Pass 03
Fulse range Single burst 10 ms at 4 kHz Pass 0.4
Sound expasure level Singie burst 10 ms at 4 kHz Pass 0.4
Crwverload indication SPL Pass 0.3
Leq Pass 04

2, Acoustic tests

The completa sound level meter was calibrated on the reference range using a8 BAK 4226 acoustic calibrator
with 1000Hz and SPL 24 dB. The sensitivity of the sound level meter was adjusted. The fest result at 125 Hz and
000 Hz are grven in below with test status and the estimated uncerainties.

Expanded Coverage
Test: Subtest Status Uncertanity (dB) Factor
Acouslic responsa Weighting & at 125 Hz Pass 03
Weighting A at 8000 Hz Pass 05
3, Response to associaled sound calibrator
NiA

The expanded uncertainties have been calculated in accordance with the |50 Fublication "Guide ta the expression
of uncertainty in measurement”, and gives an interval estimated ta have a level of confidence af 95%. A coverage
factar of 2 15 assumead unless explicitly stated

/ - End -
F—

Calibrated by: \ Checked by:
Fumng Chi Yip J Laam Tze Wi
Date: 10-Mar-2018 Date: 12-Mar-2018

The standard{s) and eguipment used in the calibration are traceable to natonal or intermatianal recognised standards and are
calibrated on a schedule to maintain the required accuracy level

@ Soils & Malenals Engmeenng Co Lid Farm M CARPIS2-28ss08 VRew CATRZZ007

Hong Kong Accreditation Service (HEAS) has accredited this laboratory (Reg. Mo, HOKLAS 028) under the Hong Kong Labaratory Accreditation
Scheme (HOKLAS) for specific cafibration activities as fisted in the HOKLAS directory of accredited laboratories. The results shown in this certificate
are fraceable to the Intemational System of Units (31} or recognised measurement standards. This certificate shall not be reproduced except in full.
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SOILS & MATERIALS ENGINEERING CO., LTD.

FoAs N fT MW 3 7 M Bl B opoeg 2R Tel- [(852) 2873 6860
12/F., Leager Centre, 37 Wong Chuk Hang Road, Aberdeen, Hong Kong. Fax: (B52) 2555 7533
E-mail: smecEcigismac. com Wabsite: www_ clgismec.com

CERTIFICATE OF CALIBRATION

Certificate No.: 18CAD413 02 FPage i of 2
Itemn tested

Descnption Sound Level Mater (Type 1) Micrephone Preamp
Manufacturer: Ba&K B &K BAK
Type/Model Mo 2250-L 4950 ZC003z2

SerialEquipment Mo 272231 2895703 13321
Adaptors used: - -

Item submitted by

Customer Name: Lam Geotechnics Lid
Address of Customer. =

Request Mo <

[ate of receipt: 13-Apr-2018

Date of test: 18-Apr-2018

Reference equipment used in the calibration

Description: Maodel; Serlal No. Expiry Date: Traceable ta:
Mull function sound calibrator BA&K 4225 2288444 03-Sep-2018 CIGISMEC
Signal generatar DS 360 13873 25-Apr-2018 CEPREI

Ambient conditions

Temperature: 202170
Relative humidity: a0+ 10 %
AT pressura, 1000 + 5 hPa

Test specifications

1, The Sound Level Mater has been calibrated in accordance with the requirements as specified in BS 7580 Part 1. 1997
and the lab calibration procedure SMTRO04-CA-152.

z The electrical fests weara performed using an electrical signal substituted for the microphona which was removed and
replacad by an equivalent capacitance within a tolerance of +20%
3, The acaustic calibration was performed using an BAK 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 cerlify that the Sound Level Meter conforms to BS 7580 Part 1. 1997 far the conditions under which the test
was parformed.

Details of the performed measurements are presented on page 2 of this caificats

Actual Measurement data are documeanted on warksheels.

Approved Signatory: Date; 18-Apr-2018 Company Chop:

Fen .J1||l-.’:|lrI

Comments: The results reported in This camificate refer 1o the condihion of the instrument on the date of calibration and
carry na implication regarding the long-term stability of the instrument

% Spits & Malgreis Enpneenng Ca - Lid Fani Fig CARP 152 Insiue. WRey CIDAE2007

Hong Kong Accreditation Service {HKAS) has accredited this laboratory (Feg. No, HOKLAS 028) under the Hong Kong Laboratory Accredifation
Scheme (HOKLAS) lor specilic calibration activities as listed in the HOKLAS directory of acerediled laboratories.  The results shown in this certificate
are traceabls o the International System of Units (S1) or recognised measurement standards, This certificate shall not be repraduced except in full,




B KB H R W 8

SOILS & MATERIALS ENGINEERING CO., LTD.

Bk WoPT HD M 57 8 R P Do oo M Tal: (B52) 2873 GRG0
12/F,, Leader Centre, 37 Wong Chuk Hang Road, Aberdsen, Hong Kong,  Fax: (852} 2555 7533
E-mail: smec&cigismec.com Website: www.cigismec.com

CERTIFICATE OF CALIBRATION

{Continuation Page)
Certificate No.: 18CAR413 02 Page 2 of 2
1. Electrical Tests
The elecincal tests were perfomad using an equivalent capacitance substituted far the microphone. The results

are given in balow with test status and the estmated uncenainties. The "Pass” means the resull of the test 15 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 Paszs 03
i FPazs 0.8
Lin Pass 1.6
Linearity range for Lag Af reference range | Step 5d8 at 4 kHz  Pass 03
Reference SPL on all other ranges Fazs 03
2 dB below upper limil of each range  Pass 0.3
2 dB8 above lower imit of each range Pass 0.3
Linearity range for SPL At reference range |, Step 5 dBlat 4 kHz  Pass 03
Frequency weaightings A Fass 03
o FPazs 03
Lin Pass 0.3
Time weightings Single Bursi Fast FPass 03
Single Burst Slow Pass 0.3
Peak response Single 100ps rectangular pulse Pass 03
F.M S, accuracy Crest factor of 3 Fass 03
Time weighting | Single burst 5 ms at 2000 Hz Pass 0.3
Repeated at frequency of 100 Hz Pass 03
Time averaging 1 ms burst duty factor 1/10° al dkHz  Pass 0.3
1 ms burst duty factor 110" at dkHz  Pass 0.3
Pulze range Gingle burst 10 ms at 4 kHz Pass 0.4
Sound exposure level Single burst 10 ms at 4 kHz Pass 04
Cwerload indication SPL Pass 0.3
Leq Pass 0.4

z, Acoustic tests

The complete sound level mater was calibrated on the reference range uzing a BEK 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 inbelow with test status and the estimated uncenainties

Expanded Coverage
Test: Subtest Status Uncertanity (dB) Factor
Acousiic response Weighting & at 125 Hz Fass 0.3
Weighting A at 8000 Hz Pass 0.5
3, Response to associated sound calibratar
NI

The expanded uncertainties have bean calculated in accordance with the IS0 Publication “Guide o the expression
af uncertainty in measuremeant” and gives an interval estimated 1o have & lavel of canfidence of 95%. A coverage
factor of 2.is assumed unless explicilly stated

End -
Calibrated by: - Checked by: Zf—"
Fong Chevip 1Y Lam Tze Wai
Date: B-Apr-2018 A Date: |8-8pr-2018

The standard(s} and eguipment usad in the calibration are traceable 1o natianal ar intermational recognised standards and are
calibrated on a schedule o maintain the required accuracy level
|

= Smis & Maierals Engneorng Co Lid Form Mo CARP152-20ssue TRay COUMER007

Hong Kong Accreditation Service (HKAS) has accredited this laboratory (Reg. Mo, 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 1o the International System of Units (S1) or recognisad measurement standards. This cerificate shall not be reproduced except In full,
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CERTIFICATE OF CALIBRATION

Certificate No.: 18CA0116 01 Page 1 of 2

Item tested

Description: Sound Level Malar (Type 1) Micraphone Praamp
Manufaciurer: B&K B &K B&K
TypeMaode! No 22501 4950 FConaz
SerialEquipmant Mo A0026495 2940839 18582

Adaptars used:
ltem submitted by

Customer Namea: Lam Geatechnics Lid.
Address of Customer: -

Request Na, -

Date of receipt, 16-dan-2018

Date of test: 18-Jan-2018

Reference eguipment used in the calibration

Description: Model: Searial Na. Expiry Date: Traceable to:
Ml functian saund calibralor BEK 4226 22E8444 08-Sap-2018 CIGISMED
Sagnal generator DS 350 33673 28-Apr-2013 CEPREI

Sugnal genaratos 05 3ed 61227 01 -Apr-2018 CEPREI

Ambient conditions

Temperature 2181
Relative humidity &0+ 10 %
Alr pressure: 1005 + 5 hPa

Test specifications

1i The Sound Level Meter has been calibrated in accordance with the requirements as specified in BS 7580 Part 1 1997
and the lab calibration precadure SMTPO04-CA-152

2 The electrizal tests were performed using an electncal signal substituted for the microphane 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 scund calibrator and corrections was applied for the difference

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

Test results

This 15 to cerify that the Sound Level Meter conforms fo BS 7580, Part 1, 1997 for the conditions under which the test
was performed

Details of the performed measuraments are presented on page 2 of this cerdificate.

Actual Measurement data are documeanted on worksheets:

Approved Signatory; Date: 1E-Jan-2018 Company Chop:

[

Fang Jun Qi
]

Comments: The results reported in cenificate refer to the condition of the instrument on the date of calibraticn and
camy na implication regarding the long-term stabiflity of the instrument.

L2 Sois & Magnal Engreenng ©O, Lig Fem N CARP162-1igaus 1R SO 0272007

Hong Kong Accraditation Service (HKAS) has acoredited this laboratory (Reg. Mo. HOKLAS 028 - CAL) under the Hong Kong Laboratory Accreditation
Scheme [HOKLAS) for specific calibration activities as listed in the HOKLAS Directory of Ascredited Laboratories. The resulis shown In this certificate
were determined by this labgratory In acoordance with its lerms of accradifation. Such terms of accrediation stipulate that the results shall be
fraceable o the International System of Units (8.1) ar recognised measurement standards.  This cedificate shall not be reproduced except in full.
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CERTIFICATE OF CALIBRATION

[Continuation Page)
Certificate No.: 18CA0116 01 Page 2 of 2

1, Electrical Tests

The electrical tests ware parforned using an aquivalent capacitance substituted for the microphone. The results
are given in below with test status and the estimated uncerainties. The "Pass” means the result of the test is inside
the tolzrances steted in the test specifications, The "' means the result of test is outside these tolerances.

Expandead Coverage
Test: Subtest; Status; Uncartanity (dB) Factor
Self-generated noise A Pass 0.3
o Fass 0.8
Lin Pass 16
Linearty range for Leqg Atreferanca renge | Step 5dB at 4 kHz  Pass 0.3
Reference SPL on all other ranges Fass 03
¢ dB betow uppear imit of each range  Pass 0.3
2dB above [ower fimit of each range Pass 3
Lineanty range for SPL At refarence range . Slep 5 dB at 4 kHz  Pass 03
Frequency waightings A FPass 0.3
c Pazs 0.3
Lin Fass 03
Time weightings Single Burst Fast Fass 03
Single Burst Slow Pass 03
Peak response Single 100us rectangular pulse Pass 03
R.M.3 accuracy Crast factor of 3 Fass 03
Tirne weighting | Single burst & ms-at 2000 Hz Pass &3
Repeated at frequency of 100 Hz Pass a3
Time averaging 1 s burst duty factor 110" at dkiHz Pass Q.3
1 m=z burst duty factor 111 0' et dkHz Pass 0:3
FPulse range Single burst 10 ms at 4 kHz Pass 04
Sound expasure level Single burst 10 ms at 4 kHz Fass 04
Cwerload indication SPL Pass 0.3
Leqg FPass 0.4
2, Acouslic tests
The tomplete sound level meter was calibrated on the reference range using a BAK 4226 acoustic calibrator
with 1000Hz and SPL 94 gB. The sensilivity 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 uncerainties
Expanded Coverage
Test: Subtest Status Uncertanity (dB) Factor
Acoustic response Weighting A st 125 Hz Pass 0.3
Weighting A at 8000 Hz Paszs 0.5
A Response to associated sound calibrator

M

The expanded uncerlainties have been calculated in accordancea with the 150 Publication "Gusde 1o the expression
of uncerainty in measurement”, and gives an interval estimated to have a level of confidence of 95%. A coverage
factor of 2 15 assumed unless explicilly stated

/ - End - :
!
1

B !

Calibrated by: sl Checked by: it
Fung 0 Mg lII| Eam Tze Wa
Date: 18-Jan-201 ! Date; 18-Jan-20158

The slandard(s} and equipment used in the calibration are traceable o national or international recognised standards and are
calbrated on a schadule toimaimntain the required accuracy level

Sile & Malerate Engmaenng Co LA Fom ho CARPIER- Desus 1iRe TH WOLZ00T

Hong Kong Accreditation Servics (HKAS) has accredited this laboratory (Reg. No. HOKLAS 028 - CAL) under the Hong Kong Leboratory Accraditation
Schame [HOKLAS) for specific calibration activities as listed in the HOKLAS Directory of Accredited Leborafones, The results shown in this cerficate
were detarminad by this laboratory in accordance with its terms of accreditation. Such terms of accreditation stipulate that the results shall be
traceable to the International System of Units (5.1} or recognised messurement standards, This cartificate shall not be reproduced excopt in fufl,
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Certificate No.: 17CADS04 02 Page of 2

Item tested

Description: Sound Level Meter (Type 1) Microphone Preamp

hManufacturer; Ba&K BE&K B&K

TypeMladel No 2250-L 4950 00032

SertaVEquipment Mo - 300s790 ZE27240 21213

Adaptars used: - - -

Item submitted by

Customer Name: Lam Geotechnics Limited

Address of Customer -

Reguest Mo, .

Date of receipt: 04-Sep-2017

Date of test: 09-Sep-2017

Reference equipment used in the calibration

Description: Maodel: Serial No. Expiry Date: Traceable to;

Multi function sound calibrator BE&K 4226 208444 08-Sep-2018 CIGIEMEC

Signal generator D& 360 33673 25-Apr-2018 CEFRE!

Signal generstar D& 360 B1327 O1-Apr-2018 CEFRE!

Ambient conditions

Temparatura 211G

Felative humidity 504 10%

Air pressure; 1015+ 5 hPa

Test specifications

1i The Zound Level Meter has been calibrated in accordance with the requirements as specified in BS 7580: Pard 1: 1597
and the lab calibration procedurs SMTPD04-CA-152

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

> The aceustic cabbration was performed using an B&K 4276 sound calibrator and corrections was applied for the difference

between the free-fleld and pressure responsess of the Sound Level Meter

Test results
This is to certify that the Sound Level Meter conforms to BS 75580; Part 1. 1997 for the conditions under which the test
was performed.

Details of the performed measurements are presented cn page 2 of this ceificate

Actual Measurement data are doocumeanted on worksheets

Date:  089-Sep-2017 Company Chop:

Approved Signatory:

Comments: The results reported in this cemificate rafer 1o the condition of the instrument an the dale of calibration and
carry no implication regarding the long-term stability of the instrument

= Sodds & Muteniale Engrsdnng Co o Lid Faim No CARPTE2-1ssue 1Ry a2,

Hong Kong Accreditation Service (HKAS) has accredited this laboratory (Reg. No. HOKLAS 028 - CAL) under the Hong Kong Laboratory Accreditation
Scheme (HOKLAS) for spacilic calibration aclivities as listed In the HORLAS Directory of Accredited Laboralories. The results shown in this cerificate
were datermined by this laboratory In accordance with its terms of accreditation. Such terms of accreditation stipulate that the results shall be
traceable to the Intemational System of Units {5.1.) or recognised measurement standards. This cerificale shall not be reproduced except in full.
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CERTIFICATE OF CALIBRATION

{Continuation Paga)
Certificate Mo.: 17CAQDS04 02 Page 2 of 2
1, Electrical Tests
The electrical tests ware performed using an equivalent capacitance substituted for the microphang. The resulis

ara given in below with test status and the estimated uncerzinties The "Pass” means the rasult of the lest is insde
the tokerances stated in the test specifications, The "-" means the nesull of test is outside these tolarances.

Expanded Coverage
Test: Subtest: Status! Uncertanity (dB) Factor
Self-generated nowsea A FPass 0.3
C Pass 0.8
Lin Pass 1.6
Lineanty range for Lag At referance range , Step 5 dB at 4 kHz ~ Pass 0.3
Reference SPL on all other ranges  Pass 0.3
Z B betow upper limit of each range  Pass 0.3
2 dB above lower limit of each range  Fass 0.3
Lingarily range for SPL Al refarence range | Step 5 dB al 4 kHx  Pass 0.3
Frequency weightings A Fass 0.3
c Fass 0.3
Lin Pass 0.3
Time weightings Single Burst Fast Pass 0.3
Single Burst Siow Pass 0.3
Peal response Single 100us rectangulas pulse Pass 03
P.M.S5. accuracy Crest factor of 3 Pass 03
Time weighting | Single burst 5 ms at 2000 Hz Pass 0%
Repaated at fraquancy of 100 Hz Pass 03
Time avaraging 1 s burst duty factor 1107 at 4kHz  Pass 03
1 ms burst duty factar 1/10% at 4kHz  Pass 0.3
Pulsea range Single burst 10 ms at 4 kHz Pass 04
Sound exposure level Single burst 10 ms at 4 kHz' Pazs 0.4
Owerload indication SPL Fass 0.3
Leg Fass 4

2, Acoustic tests

The complete sound level meter was calibrated on the reference range using a BAK 4226 acoustic calibrator
with 1000Hz and SFL 34 dB. The sensitivity of the sound level meter was adjusled. The test result at 125 Hz and
8000 Hz are given in below with test status and the estimated uncerdainbes.

Expanded Coverage
Test: Subtest Status Lncertanity (dB) Factor
Acoustic rezponse Weighting A at 125 Hz Paszz 0.3
Weighting A at 8000 Hz Pass 05
3, Response to associated sound calibrator
MNFA

The expanded uncertainties have been calculated in accordance with the 150 Publicaton "Guide to the expression
of uncertainty in measurement”, and gives an interval estimated ta hava a level of confidence of 85%. A coverage
factor of 2 is assumed unless explicitly stated

A - End
Calibrated by: . \ Checked by: (
1

Lai Bheng Jie F-.Irlg Chi Yip
Date: 09-5ep-2017 9-Sep-2017

The standard{s) and aquipment used in the calibration are traceable to national or international recognised standards and are

calibrated an a schedule to maintain the required accuracy level [
|

T Sonle & Matenals Engrwenng Co . Lid Foim Ho CARPAG2-2fes00 1Rey CRINA22007

Haong Kong Accreditation Service (HKAS) has accradited this laboratory (Reg. No. HOKLAS 028 - CAL) under the Hong Kang Laboratory Accreditation
Scheme (HOKLAS) for speciic calibration activities as listed in the HOKLAS Directory of Accredited Laboratories. The results shawn in this corlificate
were determinad by this laboratory in accordance with its terms of accreditation, Such terms of accreditation stipulate thal the resulls shall be
traceabie 1o the International System of Units {5.0) or recognised measurement standards, This certificats shall nal Be repreduced except In full.
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CERTIFICATE OF CALIBRATION

Certificate No.; 17CA11i0 02 Page: 1 of z
Item tested

Description: Acoushcal Calibrator {Class 1)

Manufacturer Rion Co., Lid

TypeiModel Na. MC-73

SenalEquipment Mo 10707354
Adaptors used .

ltem submitted by

Curstomer: Lam Geotechnics Lid
Address of Cuslomer .

Reguest No -

Dale of receipt: 10-Mov-2017

Date of test: 14-Nay-2017

Reference equipment used in the calibration

Description: Model: Sarial Na. Expiry Date: Traceahle to:

Lab standard microphone BAK 4180 2341427 11-Apr-2018 SCL

Preamplifier B&K 2673 2239857 D&-May-2018 CEPRE|

heasuring amplifier BEK 2610 2346941 D3-May-2018 CEPREI

Signal generatar D& 360 61227 01-Apr-2018 CEFREI

Dhgital multi-meter 344014 LIS3B08T050 25-Apr-2018 CEPREI

Audio analyzer BO03E (5841300350 21-Apr-2018 CEPREI

Univarsal counter 531324 MY 40003662 22-Apr-2018 CEPREI

Ambient conditions

Temperature 21+ 1°C

Relative humidity- 50210 %

Abr pressure: 1010 £ 5 hiPa

Test specifications

1. The Sound Calibrator has been cabbrated in accordances with the requirements as specified in |EC 60942 1897 Annex B
and the lab calibration procedure SMTPO04-CA-155

2, The calibraior was tested with its axis vertical facing dowrmwvards at the specific frequency using insert voltage technmue

3, The resulls are rounded to the nearest 0.01 dB and 0.1 Hz and have not been corrected for variations from a refefance
prassure of 1013.25 hectoPascals as the maker's information indicales that the instrument is insensitive to pressure
changes

Test results

This 1% 1o certify that the sound calibrator corformes o the requaremnents of annex B of IEC 0942 1987 Ior the conditions under which tha
test was performed. This does nol imply that the sound calibratar meets IEC 60942 undar any other conditions.

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

Approved Signatory: Date:  15-Mov-2017 Company Chop:

Feng Jun G

Comments: The results reporled iy s cadificate refer to the conditon of the instrument on the date of calibration and
carmy ne implication regarding the lafig-term stability of the instrument

& Sois & Mawnals Engineering Co, Lid Fomm Mo CARP E2E- Iasue 1R DUl 052007

Hong Kong Accreditation Service (HKAS) has accredited this laboratory (Reg. Mo, HOKLAS 028 - CAL) under the Hong Kong Laboratory Accraditation
Schems (HOKLAS) for specific calibration activities as listed in the HOKLAS Directory of Accredited Labaratories, The resulls shown in this cerlificate
ware determined by this laboratory in ascordance with s terms of accreditaion, Such terms of accreditation stipulate that the results shall be
lraceable lo the Internafional System of Unils (S.1.) or recognised measurement standards, This certificate shall not be reproduced except in full,
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CERTIFICATE OF CALIBRATION

(Continuation Page)

Certificate No.: TrCATTI0 02 Page: ) of 2

1, Measured Sound Pressure Lovel

The output Sound Pressure Level in the calibrator head was measured at the setting and frequency shawn using
a calibrated laboratory standard microphone and insert voltage technique. The results are given in below with
the estmated uncerainties

(Culp kewvel in db re 20 pPa)

Freguency Output Sound Pressura Measured Output Estimated Expanded
Shown Level Setting Sound Pressure Level Uncertainty
Hz dB dB adB
1000 94 00 8393 010
2, Sound Pressure Level Stability - Short Term Fluctuations

The Short Term Fluctuations was determined by measunng the maximum and minimum of the fast weighted DC
output of the B&K 2810 measuring amplifier aver a 20 second lime interval as required in the standard. The Short
Term Fluctuation was found 1o be:

At 1000 Hz STF =0.008 dB

Estimated expanded uncerainty 0005 4B

3 Actual Output Frequency

The determination of actual cutput frequency was made using a BEK 4180 microphone together with a BAK 2673
preamplifier connected o & BAK 2610 measuring amplifier. The AC output of the B&K 2610 was taken to an universal
counter which was usad to determine the frequancy averaged over 20 second of operation as required by the
standard. The actual output frequency at 1 KHz was

At 1000 Hz Actual Frequency = 881.5 Hz
Estimated expanded uncertainty 01 Hz Coverage factor k = 2.2
4, Total Noise and Distortion

For the Total Noise and Distorlion measurament, the unfiltered AC output of the BAK 2510 measuring amplifier was
connected to an Agilent Type 8303 B distortion analyser The TND result at 1 KHz was:

At 1000 Hz THD =0.3 %

Estimated expanded uncertainty D7 %

The expandad uncertanties have been caloulated in accordance with the 150 Publication "Guide {o the ENprESSIOn
of uncerainty in measurement”, and gives an interval estimated 1o bave a level of confidence of 95%. A COVErage
factor of 2 i2 azsumed unless explicitly stated,

{

- End - )
Calibrated hy: ﬂ%‘. Checked by: e S |
alleng Jin Fumg Chi Y I

Date: 14-Nov-2017 Date: S-Mov-2017

The standard(s) and equipment used in the calibration are traceabls 1o national of Inlermaticnal recaqnised standards and are
calibrated on a schedule to maintain the required accuracy level.

£ Zois & Maongs Enginganng Coo Lid Farm Mo CARPIS6-20s50e e S0 mkmms
Hong Keng Accreditation Service (HKAS) has acerediled this laboratory (Reg. Mo, HOKLAS 028 - CAL) under the Hong Kong Laboratory Accreditation
Schema (HOKLAS) for specific calibration activities as listed in the HOKLAS Directory of Accredited Laboratories, The results shown In this cerificate
were datermined by this laboratory in accordance with its terms of accreddation. Such terms of accreditation stipulate that the results shall be
traceable lo the International System ol Units (S.0) or recognised measurement standards,  This certificate shall not be reproduced axcept in full,
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CERTIFICATE OF CALIBRATION

Certificate No.; 16CAL305 02 Page: 1 of Z
Item tested

Description; Acoustical Cabbratar (Class 1)

Manufaciurer: Larson Dawis

TypeiModel Mo CALZDD

SeriallEquipment No 130528

Adaplors used: :

Item submitted by

Curslomer Lam Emaronmental Service Lid.
Address of Customer; -

Reguest Mo -

Date of receipl; 09-hMar-2018

Date of test: 12-Mar-2018

Reference equipment used in the calibration

Description: Mode: Serial No. Expiry Data: Traceable to;
Lab stendard microphone B&K 4180 2341427 11-Apr-2018 SCL
Preamplifier BEK 2673 2239857 U5-May-2018 CEFREI
Measuring amplifier B&K 2610 2346941 03-May-2018 CEPREI
Signal generator 05 360 61227 01-Apr-2018 CEPREI
Cigital multi-metar 344014 US35087050 28-Apr-2018 CEPREI
Aucio analyzer 590368 GE41 300350 21-Apr-2018 CEFREI
Universal counter 531324 MY AD003662 FE-Apr-2018 CEPREI

Ambient conditions

Temperature; b B el o

Relative humidity: 50+ 10 %

Air pressure: 1000 + 5 hPa

Test specifications

1, The Sound Catibrator has been calibrated in accordance with the requiremisnts as specified in IEC 60842 1997 Annex B
and Ihe lab calibration procedure SMTPO0L-CA-156.

) The calibrator was lested with its axis verlical facing downwards al the specific frequency using inserl vallage lechnigque.

3, The results are rounded 1o the nearest 0.01 dB and 0.1 Hz and have not been corrected for vanations fram a reference
pressune of 103,25 hectoPascals as the maker's information indicates that the instrument is insensitive to pressure
changes,

Test results

This is to cerfify that the sound calibrator conforms to e requirements of annex B of IEC 60942 1997 for the condibans under which the
testwas performed. This does nol imply that the sound calibrator mests |EC 60942 under any othar conditions

Delas of the pedormed measurements are presented on page 2 of {his cerificale.

Approved Signatorny: Date: 12-har-2018 Company Chop:

Comments: The results reporied in tHis cegihicate refer to the condilon of the instrumeant an the date of calibration and
carry no implication regarding the long stabifity of the instrument

© Goils & Malerais Engneening Co . Lid Form Mo CARP 1851 iissus 1By Oel 1 D300

Hong Kong Accreditation Service (HKAS) has accredited this laboratory (Reg. No. HOXLAS 028) under the Hong Kong Laboratory Accreditation
Scheme (HOKLAS) lor specific calibration activities as listed in the HORLAS directory of accredited laboratories. The results shown in this certiflcale
are traceable 10 the International System of Units (SI) or recognised measurement standards, This cerificate shall not ba reproduced except in full.
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CERTIFICATE OF CALIBRATION

{Continuation Page)

Certificate No.; 18CA0309 02 Page: z of z

1 Measured Sound Pressure Level

Tha output Sound Pressure Level in the calibrator head was measured at the setting and frequency shown using
a caliprated faboratory standard microphone and insert voltage technigua, The results are gven in below with
the estimated uncertainties

(Outpu beved in o8 e 20 Pa)

Frequency Cutput Sound Pressure Measured Cutput Estimated Expanded
Shown Level Selting Sound Prassure Lavel Uncertainty
Hz dB dB dB
1000 94.0 43.81 .10
2, Sound Pressure Level Stability - Short Term Fluctuations

The Short Term Fluctuations was determined by measuring the masimum and minimum of the fast weghted DC
output of the B&K 2610 measuring amplifier over a 20 second timea interval as required in the standard. The Short
Term Fluctuation was found to be

At 1000 Hz STF =0.011 dB
Estimated expanded uncertainty 0.005 dB
3, Actual Cutput Frequency

The determination of actual output frequency was made using a B&K 4180 microphone tagsther with a B&K 2673
preamplifier connected to a BAK 2610 measunng amplifier, The AC output of the B&K 2610 was taken ta an unwversal
caunter which was used to determine the frequency averaged over 20 second of operation as required by the
standard. The actual output frequency at 1 KHz was:

At 1000 Hz Actual Frequency = 1000.0 Hz
Estimated expanded uncaainty 0.1 Hz Coverage factor k=2 2
4. Total Moise and Distortion

Far the Total Noise and Distortion measurement, the unfillered AC output of the BAK 2610 measuring amplifier was
connected 1o an Agilent Type 8903 B distartion analyser. The TND result at 1 KHz was:

AL 1000 Hz TND = 0.6 %

Estimated expanded uncertainty 0.7 %

The expanded uncertainties have been calculated in accordance with the 150 Publication "Guide ta the expression
of uncertainty in measuremeant”, and gives an interval estimated to have a level of confidence of 95%. A coverage
factor of 2 i5 assumed unless explicitly slated

End -
i,
Calibrated by; ™ . Checked by: L:——
FungChi¥ip ) Lam Tza Wal
Data: 2-Mar-2018 Date: 12-Mar-2018

Tha standardis) and equiprient usad in the calibration are traceable to national or internaticnal recagmised standards and are
cafiprated on a schedule to maintain the required acouracy level

€1 Spils & Malenals Enginesnng Co- Lid Form flo CARP 154 2dssue TRy OS2 00

Hong Kong Accreditation Service (HKAS) has accrediled 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 |aboratories. The resuits shown in this cartificate
are fraceable to the Intemational System of Units (31) or recognised measurement standards. This cectificate shall not be reproduced except in full,




