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Certificate No.: 16CA1117 01-01 Page of 2

Item tested

Description: Sound Level Meter (Type 1) Microphone

Manufacturer: B&K B &K

Type/Model No.: 2236 4188

Serial/Equipment No.: 2100736 2288941

Adaptors used: =2 .

Item submitted by

Customer Name: Lam Geotechnics Limited

Address of Customer: -

Request No.: -

Date of receipt: 17-Nov-2016

Date of test: 18-Nov-2016

Reference equipmeni used in the calibration 7 o

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

Multi function sound calibrator B&K 4226 22688444 18-Jun-2017 CIGISMEC

Signal generator DS 380 33873 18-Apr-2017 CEPREI

Signal generator DS 360 61227 18-Apr-2017 CEPREI

Ambient conditions

Temperature: 23+1°C

Relative humidity: 50+ 10 %

Air pressure: 1005+ 5 hPa

Test speéifications

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 SMTPC004-CA-152.

2 The electrical tests were performed using an electrical signal substituted for the microphane which was removed and
replaced by an equivalent capacitance within a telerance 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 documented on worksheets.

Date:  21-Nov-2016 Company Chop:

Approved Signatory:

Comments: The results reported in this 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.

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

Hong Kong Accreditation Service (HKAS) has accredited this laboratory (Reg. No. 028 - CAL) 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
were determined 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 (S.l.) or recognised measurement standards. This certificate shall not be reproduced except in full.
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Certificate No.: 16CA1117 01-01 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: i Status: _Uncertanity (dB) Factor
Self-generated noise A Pass 0.3
C Pass 1.0 21
Lin Pass 2.0 2.2
Linearity range for Leq At reference range , Step 5 dB 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 At reference range , Step 5dB at4 kHz ~ Pass 0.3
Fregquency weightings A Pass 6.3
C Pass 0.3
Lin Pass 0.3
Time weightings Single Burst Fast Pass 0.3
Single Burst Slow Pass 0.3
Peak respanse Single 100us rectangular pulse Pass 03
R.M.S. accuracy Crest factor of 3 Pass 0.3
Time weighting | Single burst 5 ms at 2000 Hz Pass 03
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
Leg 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 _U_nt_:_erta_nit_y (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 = f
.\.Jﬁ
Calibrated by: ) \ Checked by: ,&_,
Fung Chi Yip \ Larn Tze Wai
Date: 18-Nov-2016 ™~ Date: 21-Nov-2016

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

0 Soils & Materials Engineenng Co  Ltd Form No.CARP152-2/ssue 1/Rev C/01/02/2007

Hong Kong Accreditation Service (HKAS) has accredited this laboratory (Reg. No. 028 - CAL) 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
were determined 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 (S.1.) or recognised measurement standards. This certificate shall not be reproduced except in full.




=l F R W T

SOILS & MATERIALS ENGINEERING CO., LTD. ns (
G/F, 9/, 12/F, 13/F. & 20/F, Leader Centre, 37 Wong Chuk Hang Road, Aberdeen, Hong Kong. Tel :(852) 2873 6860 [l
FEEHEMPEITHRAMER LT - 94 > 128 » 13 K204 Fax : (852) 2555 7533
E-mail: smec@cigismec.com Website: www.cigismec.com o

CERTIFICATE OF CALIBRATION

Certificate No.: 16CA0413 02 Page 1 of 2

Item tested

Description: Sound Level Meter (Type 1) Microphone Preamp
Manufacturer: B&K B&K B &K
Type/Model No.: 2250-L 4950 ZC0032
Serial/Equipment No.: 2722310 2698702 13318

Adaptors used: - = g
Item submitted by

Customer Name: Lam Geotechnics Limited
Address of Customer: -

Reguest No.: -

Date of receipt: 13-Apr-2016

Date of test: 09-May-2016

Reference equipment used in the calibration

Description: Model: Serial No. Expiry Date: Traceable to:
Multi function sound calibrator B&K 4226 2288444 19-Jun-2016 CIGISMEC
Signal generator DS 360 33873 18-Apr-2017 CEPREI

Signal generator DS 360 61227 18-Apr-2017 CEPREI

Ambient conditions

Temperature: 21 1 S0
Relative humidity: 60+ 10 %
Air pressure: 1005 + 5 hPa

Test specifications

1s 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 cenditions under which the test
was performed.

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

Actual Measurement data are documented on worksheets.

Approved Signatory: Date: 10-May-2016 Company Chop:

/Feng Jun Qi

Comments:  The results reported in this 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.

© Solls & Matenals Engineering Co._ Ltd Form No . CARP152-1/1ssue 1/Rev.C/01/02/2007

Hong Kong Accreditation Service (HKAS) has accredited this laboratory (Reg. No. 028 - CAL) 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 were
determined 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 (S.I) or recognised measurement standards. This certificate shall not be reproduced except in full.
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(Continuation Page)

CERTIFICATE OF CALIBRATION

Certificate No.: 16CA0413 02 Page 2 of 2
4 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 at 4 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 5dB at4 kHz ~ Pass 0.3
Frequency weightings A Pass 03
c Pass 0.3
Lin Pass 0.3
Time weightings Single Burst Fast Pass 03
Single Burst Slow Pass 0.3
Peak response Single 100us rectangular pulse Pass 03
R.M.S. accuracy Crest factor of 3 Pass 03
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 1/1 0°at4kHz Pass 0.3
1 ms burst duty factor 1/10" at 4kHz ~ Pass 03
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
Qverload indication SPL Pass 0.3
Leqg 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 -
Calibrated by: Rl Checked by:
Fung Chi Yip
Date: 09-May-2016 Date:

The standard(s) and equipment used in the calibration are traceable to national or international recognised standards and are
calibrated on a schedule to fnaintain the required accuracy level.

@ Soils & Materials Engineering Co . Ltd Form No CARP152-2/lssue 1/Rev C/01/02/2007

Hong Kong Accreditation Service (HKAS) has accredited this laboratory (Reg. No. 028 - CAL) 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 were
determined 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 (S.l.) or recognised measurement standards. This certificate shall not be reproduced except in full.
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CERTIFICATE OF CALIBRATION

Certificate No.: 16CA0519 02 Page 1 of 2

Item tested

Description: Sound Level Meter (Type 1) Microphone Preamp
Manufacturer; B &K B&K B&K
Type/Model No.: 2250-L 4950 ZC0032
SeriallEquipment No.: 2722311 2698703 13321

Adaptors used: = - s
ltem submitted by

Customer Name: Lam Geotechnics Limited
Address of Customer: -

Request No.: -

Date of receipt: 19-May-2016

Date of test: 21-May-2016

Reference equipment used in the calibration

Description: Model: Serial No. Expiry Date: Traceable to:
Muiti function sound calibrator B&K 4226 2288444 19-Jun-2016 CIGISMEC
Signal generator DS 360 33873 18-Apr-2017 CEPREI!

Signal generator DS 360 61227 18-Apr-2017 CEPREI

Ambient conditions

Temperature: 21+1°C
Relative humidity: 55+10 %
Air pressure: 1005 + 5 hPa

Test specifications

T 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 documented on worksheets.

Approved Signatory: Date: 23-May-2016 Company Chop:
ang i #/Feng Jun Qi

Comments: The results reported in this 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 . Lid Form No CARP152-1/lssue 1/Rev.C/01/02/2007

Hong Kong Accreditation Service (HKAS) has accredited this laboratory (Reg. No. 028 - CAL) 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 were
determined 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 (S.l) or recognised measurement standards. This certificate shall not be reproduced except in full.
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CERTIFICATE OF CALIBRATION

(Continuation Page)

Certificate No.: 16CA0519 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
[} Pass 0.8
Lin Pass 16
Linearity range for Leq At reference range , Step 5 dB at 4 kHz ~ Pass 0.3
Reference SPL on all other ranges Pass 0.3
2 dB below upper limit of each range Pass 03
2 dB abhove lower limit of each range Pass 0.3
Linearity range for SPL At reference range , Step 5dB at 4kHz ~ 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 1 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 1/1 0 at4kHz 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 04
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 -
Calibrated by: R Checked by: L
Fung Chi Yip am Tze Wai
Date: 1-May-2016 Date: 23-May-2016

The standard(s) and equipmgnt used in the calibration are traceable to national or international recognised standards and are
calibrated on a schedule to maintain the required accuracy level.

@ Soils & Materials Engineering Co . Ltd Form No CARP152-2/ssue 1/Rev C/01/02/2007

Hong Kong Accreditation Service (HKAS) has accredited this laboratory (Reg. No. 028 - CAL) 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 were
determined 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 (S.1) or recognised measurement standards. This cerlificate shall not be reproduced except in full.
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CERTIFICATE OF CALIBRATION

Certificate No.: 16CAQ0307 02 Page 1 of 2
Item tested

Description: Sound Level Meter (Type 1) Microphone Preamp
Manufacturer: B&K B &K B &K
Type/Model No.: 2250-L 4850 ZC0032
Serial/Equipment No.: 2701778 2755097 19556

Adaptors used: - ) - -
Item submitted by

Customer Name: Lam Geotechnics Ltd.
Address of Customer: -

Request No.: -

Date of receipt: 07-Mar-2016

Date of test: 08-Mar-2016

Reference equipment used in the calibration

Description: Model: Serial No. Expiry Date: Traceable to:
Multi function sound calibrator B&K 4226 2288444 18-Jun-2016 CIGISMEC
Signal generator DS 360 33873 16-Apr-2016 CEPREI

Signal generator DS 360 61227 16-Apr-2016 CEPRE!

Ambient conditions

Temperature: 21 £1°C
Relative humidity: 50+ 10 %
Air pressure: 1010 £ 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%.

&, 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 documented on worksheets.

Approved Signatory: Date: 09-Mar-2016 Company Chop:

Comments: The results reported inthis 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., Lid. Form No CARP152-1/Issue 1/Rev.Ci01/02/2007

Hong Kong Accreditation Service (HKAS) has accredited this laboratory (Reg. No. 028 - CAL) 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 were
determined 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 (S.l.) or recognised measurement standards. This certificate shall not be reproduced except in full.
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16CA0307 02

CERTIFICATE OF CALIBRATION

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
Lineanty range for Leq At reference range , Step 5dB at4 kHz ~ Pass 0.3
Reference SPL an all other ranges Pass 0.3
2 dB below upper limit of each range Pass 03
2 dB above lower limit of each range Pass 0.3
Linearity range for SPL Atreference range  Step5dBat4 kHz  Pass 0.3
Frequency weightings A Pass 0.3
G 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 03
R.M.S. accuracy Crest factor of 3 Pass 0.3
Time weighting | Single burst 5 ms at 2000 Hz Pass 03
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 03
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 1SO 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 -

-

Larr; Tze Wél
09-Mar-2016

Fung Chi Yip \
08-Mar-2016 \_)

Calibrated by: Checked by:

Date: Date:
The standard(s) and equipment used in the calibration are traceable to national or international recognised standards and are
calibrated on a schedule to raintain the required accuracy level.

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

Hong Kong Accreditation Service (HKAS) has accredited this laboratory (Reg. No. 028 - CAL) 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 were
determined by this laboratory in accordance with its terms of accreditation. Such terms of accreditation stipulate that the results shall be traceable to the
System of Units (S.l) or recognised measurement standards. This certificate shall not be reproduced except in full.

International
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CERTIFICATE OF CALIBRATION

Certificate No.: 16CA0127 02 Page 1 of 2

Item tested

Description: Sound Level Meter (Type 1) Microphone Preamp
Manufacturer: B &K B&K B&K
Type/Model No.: 2250-L 4950 ZC0032

Serial/Equipment No.: 3002695 2940839 18582
Adaptors used: - - -

Item submitted by

Customer Name: Lam Geoechnics Ltd.
Address of Customer: -

Request No.: -

Date of receipt: 27-Jan-2016

Date of test: 28-Jan-2016

Reference equipment used in the calibration

Description: Model: Serial No. Expiry Date: Traceable to:
Multi function sound calibrator B&K 4226 2288444 19-Jun-2016 CIGISMEC
Signal generator DS 360 33873 16-Apr-2016 CEPREI

Signal generator DS 360 61227 16-Apr-2016 CEPREI

Ambient conditions

Temperature: 21+1°C
Relative humidity: 60+ 10 %
Alr pressure: 1010 £ 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 documented on worksheets.

Approved Signatory: Date:  29-Jan-2016 Company Chop:

Huang-Jian-gin/Feng Jun Qi

Comments: The results reported in this 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 & Matenals Engineering Co ., Ltd. Form No CARP152-1/1ssue 1/Rev.C/01/02/2007

Hong Kong Accreditation Service (HKAS) has accredited this laboratory (Reg. No. 028 - CAL) 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 were
determined 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 (S.l.) or recognised measurement standards. This certificate shall not be reproduced except in full.




VA = Za s N ==
45 & 3K B8 PR w5 HE
SOILS & MATERIALS ENGINEERING CO., LTD. né '
G/F., 9/F, 12/F, 13/F. & 20/F,, Leader Centre, 37 Wong Chuk Hang Road, Aberdeen, Hong Kong. Tel :(852) 2873 6860
GHEEMITEITHRAMER LT - 9B » 124 - 13 E204 Fax : (852) 2555 7533 s R
E-mail: smec@cigismec.com Website: www.cigismec.com e

CERTIFICATE OF CALIBRATION

(Continuation Page)

Certificate No.: 16CA0127 02 Page 2 of 2

15 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 at 4 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 At reference range , Step 5dB at4 kHz  Pass 0.3
Frequency weightings A Pass 0.3
C Pass 0.3
Lin Pass 0.3
Time weightings Single Burst Fast Pass 03
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
Leqg Pass 04

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 1ISO 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 -
Calibratedby: | . /7 | Checked by: L/ =
Fung Chi Yip ,.' Lam Tze Wai
Date: 28-Jan-201¢ Date: 29-Jan-2016

The standard(s) and equipment used in the calibration are traceable to national or 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. 028 - CAL) 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 were
determined 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 (S.I.) or recognised measurement standards. This certificate shall not be reproduced except in full.
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CERTIFICATE OF CALIBRATION

Certificate No.: 16CA0513 01-02 Page: 1 of 2
Item tested

Description: Acoustical Calibrator (Class 1)

Manufacturer: Rion Co., Ltd.

Type/Model No.: NC-73

Serial/Equipment No.- 10465798
Adaptors used: g

Item submitted by

Curstomer: Lam Geotechnics Ltd.
Address of Customer: -

Request No.: =

Date of receipt: 13-May-2016

Date of test: 17-May-2016

Reference equipment used in the calibration

Description: Model: Serial No. Expiry Date: Traceable to:
Lab standard microphone B&K 4180 2412857 14-Apr-2017 SCL
Preamplifier B&K 2673 2239857 28-Apr-2017 CEPREI
Measuring amplifier B&K 2610 2346941 26-Apr-2017 CEPREI
Signal generator DS 360 61227 18-Apr-2017 CEPREI
Digital multi-meter 34401A US36087050 18-Apr-2017 CEPREI
Audio analyzer 89038 GB41300350 19-Apr-2017 CEPREI
Universal counter 53132A MY40003662 19-Apr-2017 - CEPREI

Ambient conditions

Temperature: 22+1°C
Relative humidity: 55+10 %
Air pressure: 1010 £ 5 hPa

Test specifications

1, The Sound Calibrator has been calibrated in accordance with the requirements as specified in IEC 60942 1997 Annex B
and the lab calibration procedure SMTP004-CA-156.

2 The calibrator was tested with its axis vertical facing downwards at the specific frequency using insert voltage technigue.

3 The results are rounded to the nearest 0.01 dB and 0.1 Hz and have not been corrected for variations from a reference
pressure of 1013.25 hectoPascals as the maker's information indicates that the instrument is insensitive to pressure
changes.

Test results

This is to certify that the sound calibrator canforms to the requirements of annex B of IEC 60942: 1997 for the conditions under which the
test was performed. This does not imply that the sound calibrator meets IEC 60942 under any other conditions.

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

Approved Signatory: Date:  18-May-2016 Company Chop:

\

#/Feng Jun Qi

=T

€ Soils & Matenals Enginesnng Co  Lid Farm No CARP156-1/1ssue 1/ Rev 0/01/02/2007

Hong Kong Accreditation Service (HKAS) has accredited this laboratory (Reg. No. 028 - CAL) under the Hong Kong Laboratary Accreditation
Scheme (HOKLAS) for specific calibration activities as listed in the HOKLAS Directory of Accredited Laboratories. The results shown in this certificate
were determined 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 (S.I.) or recognised measurement standards. This certificate shall not be reproduced except in full.
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CERTIFICATE OF CALIBRATION

(Continuation Page)

Certificate No.: 16CA0513 01-02 Page: 2 of 2

1, Measured Sound Pressure Level

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

(Output level in dB re 20 jPa)

Frequency ' Output Sound Pressure Measured Output Estimated Expanded
Shown Level Setting Sound Pressure Level Uncertainty
Hz dB dB | dB
1000 94.00 93.96 0.10
2; Sound Pressure Level Stability - Short Term Fluctuations

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

At 1000 Hz STF = 0.001 dB
Estimated expanded uncertainty 0.005 dB
% Actual Output Frequency

The determination of actual output frequency was made using a B&K 4180 microphone together with a B&K 2673
preamplifier connected to a B&K 2610 measuring amplifier. The AC output of the B&K 2610 was taken to an universal
counter 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 = 967.3 Hz
Estimated expanded uncertainty 0.1 Hz Coverage factork = 2.2
4, Total Noise and Distortion

For the Total Noise and Distortion measurement, the unfiltered AC output of the B&K 2610 measuring amplifier was
connected to an Agilent Type 8903 B distortion analyser. The TND result at 1 KHz was:

At 1000 Hz TND=0.8%

Estimated expanded uncertainty 0.7 %

The expanded uncertainties have been calculated in accordance with the 1ISO 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 -
¥ p /
Calibrated by: ,\_/\/ Checked by: A
Fung Chi Yip Lam Tze Wai
Date: 17-May-2016 Date: 18-May-2016

The standard(s) and equiprhent used in the calibration are traceable to national or international recognised standards and are
calibrated on a schedule tomaintain the required accuracy level

© Soils & Matenials Enqingerng Co  Ltd Form No CARP156-2iissue 1/Rev C/01/05/2005

Hong Kong Accreditation Service (HKAS) has accredited this laboratory (Reg. No. 028 - CAL) 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
were determined 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 (S.l.) or recognised measurement standards. This certificate shall not be reproduced except in full.
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CERTIFICATE OF CALIBRATION

Certificate No.: 16CA1117 01-02 Page: 1 of 2

item tested

Description: Acoustical Calibrator (Class 1)
Manufacturer: Rion Co., Ltd.

Type/Model No.: NC-73

Serial/Equipment No.: 10707358

Adaptors used: -

ltem submitted by

Curstomer: Lam Geotechnics Lid.
Address of Customer: -

Request No.: -

Date of receipt: 17-Nov-2016

Date of test: 18-Nov-2016

Reference equip_r_ﬁent used in the calibration

Description: Model: Serial No. Expiry Date: Traceable to:
Lab standard microphone B&K 4180 2412857 14-Apr-2017 SCL
Preamplifier B&K 2673 2239857 28-Apr-2017 CEPREI
Measuring amplifier B&K 2610 2346941 26-Apr-2017 CEPREI
Signal generator DS 360 61227 18-Apr-2017 CEPREI
Digital multi-meter 34401A US36087050 18-Apr-2017 CEPREI
Audio analyzer 8903B GB41300350 19-Apr-2017 CEPREI
Universal counter 53132A MY40003662 19-Apr-2017 CEPREI

Ambient conditions

Temperature: 23 +1°C
Relative humidity: 5010 %
Air pressure: 1005 £ 5 hPa

Test specificaiﬂ)ﬁé

1, The Sound Calibrator has been calibrated in accordance with the requirements as specified in IEC 60942 1997 Annex B
and the lab calibration procedure SMTP004-CA-156.

2, The calibrator was tested with its axis vertical facing downwards at the specific frequency using insert voliage technique.

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

Test results

This is to certify that the sound calibrator conforms to the requirements of annex B of IEC 60942: 1997 for the conditions under which the
test was performed. This does not imply that the sound calibrator meets IEC 60942 under any other conditions.

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

Approved Signatory: Date:  21-Nov-2016 Company Chop:

Huang-Ji i Fjeng Jun Qi

Comments: The results reported in this certificate refer to the conditon of the instrument on the date of calibration and
carry no implication regarding the long-term stability of the instrument.

= Soils & Materials Engineering Co.. Lid. Form No CARP156-1/Issue 1/Rev [/01/03/2007

Hong Kong Accreditation Service (HKAS) has accredited this laboratory (Reg. No. 028 - CAL) under the Hong Kong Laboratery Accreditation
Scheme (HOKLAS) for specific calibration activities as listed in the HOKLAS Directory of Accredited Laboratories. The results shown in this certificate
were determined 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 (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.: 16CA1117 01-02 Page: 2 of 2

1, Measured Sound Pressure Level

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

the estimated uncertainties.
(Output level in dB re 20 uPa)

Frequency | Output Sound Pressure |  Measured Output | Estimated Expanded
Shown | Level Setting Sound Pressure Level Uncertainty
- E SN - - 3 _dB ag:

1000 94.00 T 94.12 ‘ 0.10

Sound Pressure Level Stability - Short Term Fluctuations

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

At 1000 Hz STF = 0.002 dB

Estimated expanded uncertainty 0.005 dB

3, Actual Output Frequency

The determination of actual output frequency was made using a B&K 4180 microphone together with a B&K 2673
preamplifier connected to a B&K 2610 measuring amplifier. The AC output of the B&K 2610 was taken to an universal
counter 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 = 991.6 Hz

Estimated expanded uncertainty 0.1 Hz Coverage factork =2.2

4, Total Noise and Distortion

For the Total Noise and Distortion measurement, the unfiltered AC output of the B&K 2610 measuring amplifier was
connected to an Agilent Type 8903 B distortion analyser. The TND result at 1 KHz was:

At 1000 Hz TND=0.6 %

Estimated expanded uncertainty 0.7 %

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 -

Calibrated by: Checked by:
Fung Chi Yip Lam Tze Wai

Date: 18-Nov-2016 Date: 21-Nov-2016

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

% Soils & Materials Enginesring Co . Ltd. Form No CARP156-2/lssue 1/Rev C/01/05/2005

Hong Kong Accreditation Service (HKAS) has accredited this laboratory (Reg. No. 028 - CAL) 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
were determined by this laboratory in accordance with its terms of accreditation. Such terms of accreditation stipulate that the resulis shall be
traceable to the International System of Units (S.l.) or recognised measurement standards. This certificate shall not be reproduced except in full.




Calibration Certificate

Certificate Number 2016004065

Customer:
LAM Environmental Services Ltd

Model Number ~ CAL200 Procedure Number D0001.8386

Serial Number 13098 Technician Scott Montgomery

Test Results Pass Calibration Date 6 May 2016
Calibration Due

iti it As Manufactured

il apdisiol Temperature 24 °C £03°C

Description Larson Davis CAL200 Acoustic Calibrator Humidity 37 %RH + 3 %RH
Static Pressure 101.0 kPa +1kPa

Evaluation Method The data is aquired by the insert voltage calibration method using the reference microphone’s open

circuit sensitivity, Data reported in dB re 20 pPa.

Compliance Standards Compliant to Manufacturer Specifications per D0001.8190 and the following standards:
|IEC 60942:2003 ANSI| 51.40-2006

Issuing lab certifies that the instrument described above meets or exceeds all specifications as stated in the referenced procedure
(unless otherwise noted). It has been calibrated using measurement standards traceable to the Sl through the National Institute of
Standards and Technology (NIST), or other national measurement institutes, and meets the requirements of ISO/IEC 17025:2005.
Test points marked with a  in the uncertainties column do not fall within this laboratory's scope of accreditation.

The quality system is registered to ISO 9001:2008.

This calibration is a direct comparison of the unit under test to the listed reference standards and did not involve any sampling plans to
complete. No allowance has been made for the instability of the test device due to use, time, etc. Such allowances would be made by
the customer as needed.

The uncertainties were computed in accordance with the ISO Guide to the Expression of Uncertainty in Measurement (GUM). A
coverage factor of approximately 2 sigma (k=2) has been applied to the standard uncertainty to express the expanded uncertainty at
approximately 95% confidence level.

This report may not be reproduced, except in full, unless permission for the publication of an approved abstract is obtained in writing
from the organization issuing this report.

Standards Used

Description Cal Date Cal Due Cal Standard

Agilent 34401 A DMM 09/04/2015  09/04/2016 001021

Sound Level Meter / Real Time Analyzer 04/07/2016  04/07/2017 001051

Microphone Calibration System 08/20/2015  08/20/2016 005446

1/2" Preamplifier 10/09/2015  10/09/2016 006506

Larson Davis 1/2" Preamplifier 7-pin LEMO 08/20/2015  08/20/2016 006507

1/2 inch Microphone - RI - 200V 08/17/2015  08/17/2016 006511

Pressure Transducer 05/07/2015  05/07/2016 007310
Larson Davis, a division of PCB Piezotronics, Inc S @
1681 West 820 North SN a2 LARSON DAVIS

Provo, UT 84601, United States
716-684-0001

6/1/2016 9:57:38AM

" Cart Fibie 61

Page 1 of 3

A PCB PIEZOTRONICS DiV.






E-mail: smac@cigismas.com

Website: www.cigismec.com

= =4 Eo b o = S v,
e\ BAER DS S
SOILS & MATERIALS ENGINEERING CO., LTD. JBcRA
FHEFEMNEI7 WA E P Lo Tel: (852) 2873 6860 Lo E
12/F., Leader Centre, 37 Wong Chuk Hang Road, Aberdesr, Hong Kong.  Fax: (852) 2555 7533 % N T

CERTIFICATE OF CALIBRATION

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

Test results

Certificate No.: 16CAD8056 02 Page of 2

ltem tested "

Dascription: Sound Level Meter (Type 1) Microphone Preamp

Manufacturer: B &K B&K B&K

Type/Model No.: 2250-L 4950 ZC0032

Serial/Equipment No.: 3006790 2827240 21213

Adaptors used: - - -

Item submitted by

Customer Name: Lam Geotechnics Ltd.

Address of Customer: -

Request No.: -

Date of receipt: 05-Aug-2016

Date of test: 08-Aug-2016

Reference equipment used in the calibration

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

Mufti function sound calibrator B&K 4226 2288444 18-Jun-2017 CIGISMEC

Signal generator DS 360 33873 18-Apr-2017 CEPRE!

Signal generator DS 360 61227 18-Apr-2017 CEPREI

Ambient conditions - o

Temperature: 21+1°C

Relative humidity: 6010 %

Air pressure: 1000 + 5 hPa

Test specifications o

1, The Sound t.evel 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 electricat 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%.

e __..The acoustic calibration was performed_using an B&K 4226 sound_calibrator and corrections. was applied for the difference

This is to cerify that the Sound Level Meter conforms to BS 7580; Part 1: 1987 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 documented on workshests.

Comments: The results reported in this cerlificate refer to the condition of the instrument on the date of calibration and
carry no implication regarding the long-term stabitity of the instrument,

¢ Soils & Materials Enginegering Co.. Ltz Form No.CARP152-1/ssue 1/Rev C/01/02/2007

Hong Kong Accreditation Service (HKAS) has accredited this laboratory {Reg. No. 028 - CAL} 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
were determined by this laboratory in accordance with its terms of accreditation. Such terms of accreditation stiputate that the results shall be
traceable to the International System of Units (S.1) or recognised measurement standards. This certificate shail not be reproduced except in full.
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CERTIFICATE OF CALIBRATION

(Continuation Page)

Certificate No.: 16CAL805 02 Page 2 of 2

1, Electrical Tests
The electrical tests were perfomed using an equivatent 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
cC Pass 0.8
Lin Pass 16
Linearity range for Leg At reference range , Step 5dB at4 kHz  Pass 03
Reference SPL on all ather ranges Pass 0.3
2 dB below upper limit of each range Pass 0.3
2 dB above lower limit of each range Pass 03
Linearity range for SPL At reference range , Step 5¢B at4 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 rectanguiar puise Pass 0.3
R.M.S. acouracy 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 03
Pulse range Single burst 10 ms at 4 kHz Pass G.4
Sound exposure level Single burst 10 ms at 4 kHz Pass 0.4
Overload indication SPL Pass 0.3
Leg 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 evel 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  Unceranity{dB) Factor
Acoustic respense Weighting A at 125 Hz Pass 0.3
Weighting A at 8000 Hz Pass 0.5
3, Response to associated sound caiibrator
N/A

The expanded uncertainties have been cafculated in accordance with the |SQO 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.

._:Ca_!ibl"ated_by:-’ R ;:.':::'
: Q_g.-‘,é_\i_j'g—?b’lﬁ:_-

o Date: i

The standard{s) and equipreent used in the calibration are traceable to national or international recognised standards and are
calibrated on a schedule to maintain the required aceuracy level.

1 Soils & Materials Engineering Co., Lid. Form No.CARP152-2/ssue 1/Rev CIO1/G2/2007

Hong Kong Accreditation Service (HKAS) has accredited this laboratory (Reg. No. 028 - CAL) under the Hong Kong Laboratory Accredilation
Scheme (HOKLAS) for specific calibration activities as listed in the HOKLAS Directory of Accredited Laboratories. The results shown in this certificate
were determined by this taboratory in accordance with its terms of accreditation. Such terms of accreditation stipulate that the results shall be
traceable to the Iniernaticnal System of Units (S.1) or recognised measurement standards. This certificate shall not be reproduced except in full.
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PILOT

' Calibration Data for High Volume Sampler (TSP Sampler)

Location : CMA1b Calibration Date : 22-Dec-16

Equipment no. : HVS001 Calibration Due Date : 22-Feb-17

CALIBRATION OF CONTINUOUS FLOW RECORDER

Ambient Condition

Temperature, T, 295 Kelvin [Pressure, P, 1019 mmHg

Orifice Transfer Standard Information

Equipment No. Ori002 Slope, m, 2.10714 Intercept, bc -0.05158
Last Calibration Date 20-May-16 (HxP,/1013.3x298/T,) *?
Next Calibration Date 20-May-17 = M. XQqq +b¢

Calibration of TSP

Calibration Manometer Reading Q st Continuous Flow IC
Point H (inches of water) (m*/ min.) Recorder, W (W(P4/1013.3x298/T,)"?/35.31)

(up) (down) (difference) X-axis (CFM) Y-axis
1 1.6 1.6 3.2 0.8801 25 25.1974
2 2.3 2.3 4.6 1.0504 34 34.2684
3 3.8 3.8 7.6 1.3431 42 42.3316
4 4.9 4.9 9.8 1.5219 48 48.3789
5 6.1 6.1 12.2 1.6952 54 54.4263

By Linear Regression of Y on X

Slope, m = 34.3507 Intercept, b = -3.6713
Correlation Coefficient* = 0.9949
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 Jackey MA Checked by : Pauline Wong

22-Dec-16 Date : 22-Dec-16
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
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PILOT

Calibration Data for High Volume Sampler (TSP Sampler)

Location : CMA2a Calibration Date : 21-Dec-16

Equipment no. : HVS002 Calibration Due Date : 21-Feb-17

CALIBRATION OF CONTINUOUS FLOW RECORDER

Ambient Condition

Temperature, T, 295 Kelvin |Pressure, P, 1017 mmHg

Orifice Transfer Standard Information

Equipment No. Ori002 Slope, m, 2.10714 Intercept, bc -0.05158
Last Calibration Date 20-May-16 (HxP,/1013.3x298/T,) *?
Next Calibration Date 20-May-17 = Me XQgqq +be

Calibration of TSP

Calibration Manometer Reading Q s Continuous Flow IC
Point H (inches of water) (m*/ min.) Recorder, W (W(P4/1013.3x298/T,)"?/35.31)

(up) (down) (difference) X-axis (CFM) Y-axis
1 1.6 1.6 3.2 0.8793 28 28.1933
2 25 25 5.0 1.0930 36 36.2486
3 3.6 3.6 7.2 1.3067 48 48.3314
4 4.6 4.6 9.2 1.4739 54 54.3729
5 5.5 5.5 11.0 1.6093 60 60.4143

By Linear Regression of Y on X

Slope, m = 44,9481 Intercept, b = -11.6816
Correlation Coefficient* = 0.9976
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 Jackey MA Checked by : Pualine Wong

21-Dec-16 Date : 21-Dec-16
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
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PILOT

TESTING Calibration Data for High Volume Sampler (TSP Sampler)

Location i CMA3a Calibration Date 4 11-Nov-16

Equipment no. 2 HVS012 Calibration Due Date 11-Jan-17

CALIBRATION OF CONTINUOUS FLOW RECORDER

Ambient Condition

Temperature, T, 293 Kelvin |Pressure, P, 1019 mmHg

Orifice Transfer Standard Information

Equipment No. Ori002 Slope, m, 2.10714 Intercept, be -0.05158
Last Calibration Date 20-May-16 (HxP,/1013.3x298/T,) e
Next Calibration Date 20-May-17 = M XxQu +be

Calibration of TSP

Calibration Manometer Reading Q 4ea Continuous Flow IC
Point H (inches of water) (m*/ min.) Recorder, W (W(P,/1013.3x298/T,) 235.31)

(up) (down) (difference) X-axis (CFM) Y-axis
1 1.3 1.3 26 0.7984 32 32.3625
2 21 2.1 4.2 1.0081 38 38.4305
3 . 3.3 33 6.6 1.2575 45 45.5098
4 4.2 4.2 8.4 1.4155 50 50.5664
5 5.2 5.2 104 1.5723 56 56.6344

By Linear Regression of Y on X

Slope, m = 30.8649 Intercept, b = 7.3433
Correlation Coefficient* = 0.9982
Calibration Accepted = Yes/Ne™

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

** Delete as appropriate.

Hematke: 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 Jackey MA Checked by : Pauline Wong

11-Nov-16 Date d 11-Nov-16
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
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PILOT

Calibration Data for High Volume Sampler (TSP Sampler)

Location : CMA3a Calibration Date : 30-Dec-16

Equipment no. : HVS012 Calibration Due Date : 28-Feb-17

CALIBRATION OF CONTINUOUS FLOW RECORDER

Ambient Condition

Temperature, T, 290 Kelvin |Pressure, P, 1024 mmHg

Orifice Transfer Standard Information

Equipment No. Orio02 Slope, m, 2.10714 Intercept, bc -0.05158
Last Calibration Date 20-May-16 (HxP,/1013.3x298/T,) 2
Next Calibration Date 20-May-17 = M; XQgq +be

Calibration of TSP

Calibration Manometer Reading Q st Continuous Flow IC
Point H (inches of water) (m*/ min.) Recorder, W (W(P4/1013.3x298/T,)"?/35.31)

(up) (down) (difference) X-axis (CFM) Y-axis
1 1.3 13 2.6 0.8043 30 30.5711
2 2.1 2.1 4.2 1.0156 36 36.6853
3 35 3.5 7.0 1.3040 42 42.7996
4 4.6 4.6 9.2 1.4913 48 48.9138
5 5.8 5.8 11.6 1.6716 53 54.0090

By Linear Regression of Y on X

Slope, m = 26.5975 Intercept, b = 9.1531
Correlation Coefficient* = 0.9978
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 Jackey MA Checked by : Pauline Wong

30-Dec-16 Date : 30-Dec-16
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
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PILOT,

Calibration Data for High Volume Sampler (TSP Sampler)

TESTING
Location : CMA4a Calibration Date ; 11-Nov-16
Equipment no. : HVS004 Calibration Due Date : 11-Jan-17

CALIBRATION OF CONTINUOUS FLOW RECORDER

Ambient Condition

Temperature, T, 293 Kelvin |Pressure, P, 1019 mmHg

Orifice Transfer Standard Information

Equipment No. 0ri0o2 Slope, m, 210714 Intercept, bc -0.05158
Last Calibration Date 20-May-16 (HxP,/1013.3x 298/ p ol 1/2
Next Calibration Date 20-May-17 = m, xQgy +b,

Calibration of TSP

Calibration Manometer Reading Q g1a 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 1.4 2.8 0.8276 25 25,2832
2 22 22 4.4 1.0312 32 32.3625
3 3.3 33 6.6 1.2575 41 41.4645
4 43 4.3 8.6 1.4320 46 46.5211
5 5.6 5.6 11.2 1.6307 52 52.5891

By Linear Regression of Y on X

Slope, m = 34.3403 Intercept, b = -2.7938
Correlation Coefficient* = 0.9982
Calibration Accepted = Yes/Ne™

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

** Delete as appropriate.

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

Remarks :
re-assigned from EL390 to HVS004 with respect to the update in quality management system.
Calibrated by Jackey MA Checked by ! Pauline Wong
11-Nov-16 Date A 11-Nov-16
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
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PILOT

: Calibration Data for High Volume Sampler (TSP Sampler)
TESTING
Location : CMA4a Calibration Date : 30-Dec-16
Equipment no. : HVS004 Calibration Due Date : 28-Feb-17

CALIBRATION OF CONTINUOUS FLOW RECORDER

Ambient Condition

Temperature, T, 290 Kelvin [Pressure, P, 1024 mmHg

Orifice Transfer Standard Information

Equipment No. Ori002 Slope, m, 2.10714 Intercept, bc -0.05158
Last Calibration Date 20-May-16 (HxP,/1013.3x298/T,) *?
Next Calibration Date 20-May-17 = 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 1.4 2.8 0.8337 22 22.4188
2 2.1 2.1 4.2 1.0156 30 30.5711
3 31 3.1 6.2 1.2287 40 40.7615
4 3.9 3.9 7.8 1.3751 46 46.8757
5 5.2 5.2 10.4 1.5841 52 52.9899

By Linear Regression of Y on X

Slope, m = 41.6284 Intercept, b = -11.5402
Correlation Coefficient* = 0.9956
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 Jackey MA Checked by : Pauline Wong

30-Dec-16 Date : 30-Dec-16
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



Calibration Data for High Volume Sampler (TSP Sampler)
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TESTING
Location CMASb Calibration Date 11-Nov-16
Equipment no. HVS010 Calibration Due Date 11-Jan-17
CALIBRATION OF CONTINUOUS FLOW RECORDER
Ambient Condition
Temperature, T, 293 Kelvin IPressure, P. I 1019 mmHg
Orifice Transfer Standard Information
Equipment No. 0ri002 Slope, m, | 210714 | Intercept,bc | -0.05158
Last Calibration Date 20-May-16 (HxP,/1013.3x298/T,) "*
Next Calibration Date 20-May-17 = my X Qg +b,
Calibration of TSP
Calibration Manometer Reading Q 4ea Continuous Flow IC
Point H (inches of water) (m® / min.) Recorder, W (W(P,/1013.3x208/T,)'%/35.31)
(up) (down) (difference) X-axis (CFM) Y-axis

1 1.4 1.4 28 0.8276 32 32.3625

2 2.3 23 4.6 1.0539 38 38.4305

3 3.5 3.5 7.0 1.2943 48 48.5438

4 46 4.6 9.2 1.4802 52 52.5891

5 58 5.8 11.6 1.6591 60 60.6797
By Linear Regression of Y on X

Slope, m = 33.8651 Intercept, b = 3.7484
Correlation Coefficient* = 0.9956
Calibration Accepted = Yes/ba™

* if Correlation Coefficient < 0.990, check and recalibration again.
** Delete as appropriate.
Remarks :  As perclient'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 Jackey MA Checked by Pauline Wong
Date 11-Nov-16 Date 11-Nov-16

Tel: (852)

Pilot Testing Limited

2527 6691

Room B12, Block B, 5/F, Tonic Industrial Centre, 19 Lam Hing Street, Kowloon Bay, Kowloon.
email: info@pilot-testing.com
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TESTING Calibration Data for High Volume Sampler (TSP Sampler)
Location : CMAS5b Calibration Date : 30-Dec-16
Equipment no. : HVS010 Calibration Due Date : 28-Feb-17

CALIBRATION OF CONTINUOUS FLOW RECORDER

Ambient Condition

Temperature, T, 290 Kelvin |Pressure, P, | 1024 mmHg
Orifice Transfer Standard Information
Equipment No. Ori002 Slope, m, | 2.10714 | Intercept, bc | -0.05158
Last Calibration Date 20-May-16 ( HxP, /1013.3x 298/ Ta) 12
Next Calibration Date 20-May-17 = M. XQgqq +b¢
Calibration of TSP
Calibration Manometer Reading Q sta 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 0.8337 38 38.7234
2 2.3 2.3 4.6 1.0617 44 44.8376
3 35 35 7.0 1.3040 53 54.0090
4 4.5 4.5 9.0 1.4753 58 59.1042
5 5.8 5.8 11.6 1.6716 64 65.2184

By Linear Regression of Y on X

Slope, m = 32.2163 Intercept, b = 11.4875
Correlation Coefficient* = 0.9987
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 : Jackey MA Checked by : Pauline Wong
Date : 30-Dec-16 Date : 30-Dec-16

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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u==RiI=l Calibration Data for High Volume Sampler (TSP Sampler)

Location : MA1w Calibration Date a 11-Nov-16
Equipment no. 5 HVS008 Calibration Due Date : 11-Jan-17

CALIBRATION OF CONTINUOUS FLOW RECORDER

Ambient Condition HK1610369
Temperature, T, -T 293 Kelvin]Pressure, P. | 1019 mmHg

Orifice Transfer Standard Information

Equipment No. 0ri002 Slope, m| 210714 [ intercept, bc | -0.05158
Last Calibration Date 20-May-16 (HxP,/1013.3x298/T,) ?
Next Calibration Date 20-May-17 = MeXxQgy +bg
Calibration of TSP
Calibration Manometer Reading Q oty 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 0.8830 22 22,2492

2 2.4 2.4 4.8 1.0760 30 30.3399

3 38 38 7.6 1.3476 40 40.4532

4 49 49 9.8 1.5270 46 46.5211

5 6.1 6.1 12:2 1.7009 52 52.5891

By Linear Regression of Y on X

-9.7802

1]

Slope, m = 36.8892 Intercept, b

Correlation Coefficient* = 0.9993

Yes/Ne™

Calibration Accepted

* 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 ! Jackey MA Checked by : Pauline Wong
Date : 11-Nov-16 Date 3 11-Nov-16

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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SES TN S Calibration Data for High Volume Sampler (TSP Sampler)

Location : MAlw Calibration Date : 30-Dec-16
Equipment no. : HVS008 Calibration Due Date : 28-Feb-17

CALIBRATION OF CONTINUOUS FLOW RECORDER

Ambient Condition HK1610369
Temperature, T, 290 Kelvin|Pressure, P, | 1019 mmHg
Orifice Transfer Standard Information
Equipment No. Ori002 Slope, mc| 2.10714 | Intercept, bc | -0.05158
Last Calibration Date 20-May-16 ( HxP, /1013.3x 298/ Ta) 172
Next Calibration Date 20-May-17 = M. XQgq +be
Calibration of TSP
Calibration Manometer Reading Q sw 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 16 3.2 0.8875 22 22.3640
2 25 25 5.0 1.1032 32 32.5295
3 3.9 3.9 7.8 1.3718 40 40.6619
4 4.7 4.7 9.4 1.5036 48 48.7942
5 5.7 5.7 114 1.6533 54 54.8935

By Linear Regression of Y on X

Slope, m = 41.6763 Intercept, b = -14.4927
Correlation Coefficient* = 0.9956
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 : Jackey MA Checked by : Pauline Wong
Date : 30-Dec-16 Date : 30-Dec-16

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 : MA1e Calibration Date : 11-Nov-16
Equipment no. z HVS007 Calibration Due Date : 11-Jan-17

CALIBRATION OF CONTINUOUS FLOW RECORDER

Ambient Condition
Temperature, T, | 293 Kelvin]Pressure. Pa [ 1019 mmHg
Orifice Transfer Standard Information
Equipment No. 0ori002 Slope, m,| 210714 | Intercept,bc | -0.05158
Last Calibration Date 20-May-16 (HxP,/1013.3x298/T,) '?
Next Calibration Date 20-May-17 = mg X erd +b,
Calibration of TSP
Calibration Manometer Reading Q4 Continuous Flow IC
Point H (inches of water) (m?/ min.) Recorder, W (W(P./1013.3x298/T,)"3/35.31)
(up) (down) (difference) X-axis (CFM) Y-axis
1 1.5 1.5 3.0 0.8558 28 28.3172
2 2.4 2.4 4.8 1.0760 32 32.3625
3 3.7 3.7 7.4 1.3301 40 40.4532
4 5.0 5.0 10.0 1.6422 46 46.5211
5 6.3 6.3 12.6 1.7281 52 52.5891

By Linear Regression of Y on X

Slope, m = 28.3203 Intercept,b = 3.0496
Correlation Coefficient* = 0.9964
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 : Jackey MA Checked by : Pauline Wong
Date ; 11-Nov-16 Date : 11-Nov-16

Pilot Testing Limited
Room B12, Block B, 5/F, Tonic Industrial Centre, 19 Lam Hing Street, Kowloon Bay, Kowloon.
Tel: (852) 2627 6691  email: info@pilot-testing.com
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Calibration Data for High Volume Sampler (TSP Sampler)

Location : MAle Calibration Date : 30-Dec-16
Equipment no. : HVS007 Calibration Due Date : 28-Feb-17

CALIBRATION OF CONTINUOUS FLOW RECORDER

Ambient Condition
Temperature, T, 290 Kerin|Pressure. Pa | 1024 mmHg

Orifice Transfer Standard Information

Equipment No. 0Ori002 Slope, mc| 2.10714 | Intercept, bc | -0.05158
Last Calibration Date 20-May-16 ( HxP, /1013.3x 298/ Ta) 172
Next Calibration Date 20-May-17 = 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 0.8337 27 27.5140
2 2.4 2.4 4.8 1.0840 36 36.6853
3 3.8 3.8 7.6 1.3577 42 42.7996
4 5.2 5.2 10.4 1.5841 50 50.9519
5 6.5 6.5 13.0 1.7682 57 58.0851

By Linear Regression of Y on X

Slope, m = 31.6798 Intercept, b = 1.2144
Correlation Coefficient* = 0.9963
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 : Jackey MA Checked by : Pauline Wong
Date : 30-Dec-16 Date : 30-Dec-16

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





