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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



Lam Environmental Services Limited

Calibration Data for High Volume Sampler (TSP Sampler)

Location CMA1lb Calbration Date 19-Dec-18
Equipment no. HVS001 Calbration Due Dat: : 18-Feb-19
CALIBRATION OF CONTINUOUS FLOW RECORDER
Ambient Condition
Temperature, T, 293 Kelvin [Pressure, P, 1020 mmHg
Orifice Transfer Standard Information
Equipment No. Ori3166 Slope, m, 2.12231 Intercept, bc -0.06016
Last Calibration Date 24-Jan-18 (HxP,/1013.3x298/T,) 2
Next Calibration Date 24-Jan-19 = M¢XQgg +be
Calibration of TSP
Calibration Manometer Reading Q sta Continuous Flow IC
Point H (inches of water) (m*/ min.) Recorder, W (P,/1013.3x298/T,)*/35.3
(up) (down) (difference) X-axis (CFM) Y-axis
1 1.6 1.6 3.2 0.8812 26 26.3074
2 2.7 2.7 54 1.1362 34 34.4020
3 4.0 4.0 8.0 1.3768 45 45.5321
4 5.2 5.2 10.4 1.5658 48 48.5676
5 6.3 6.3 12.6 1.7207 54 54.6385
By Linear Regression of Y on X
Slope, m = 33.7706 Intercept, b = -3.2329
Correlation Coefficient* = 0.9933
Calibration Accepted = Yes/Ne**
* if Correlation Coefficient < 0.990, check and recalibration again.
** Delete as appropriate.
Remarks :
. Henry Lau Checked b Chan Ka Chun
Calibrated by i y
19-Dec-18 Date 19-Dec-18

Date




Lam Environmental Services Limited

Calibration Data for High Volume Sampler (TSP Sampler)

Location : CMA2a Calbration Date : 19-Dec-18

Equipment no. : HVS002 Calbration Due Dati 18-Feb-19

CALIBRATION OF CONTINUOUS FLOW RECORDER

Ambient Condition

Temperature, T, 293 Kelvin |Pressure, P, 1020 mmHg

Orifice Transfer Standard Information

Equipment No. Ori3166 Slope, m, 2.12231 Intercept, bc -0.06016
Last Calibration Date 24-Jan-18 ( HxP a /1013.3x298/ Ta) 172
Next Calibration Date 24-Jan-19 = M. XQgq tb

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 1.5 1.5 3.0 0.8541 28 28.3311
2 2.2 2.2 4.4 1.0284 32 32.3784
3 3.7 3.7 7.4 1.3253 40 40.4730
4 4.5 4.5 9.0 1.4586 44 44.5203
5 6.0 6.0 12.0 1.6799 52 52.6149

By Linear Regression of Y on X

Slope, m = 29.0948 Intercept, b = 2.7348
Correlation Coefficient* = 0.9963
Calibration Accepted = Yes/Ne**

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

** Delete as appropriate.

Remarks :

Henry La heck : Chan Ka Chun
Calibrated by ryLau Checked by

19-Dec-18 Date : 19-Dec-18
Date




Lam Environmental Services Limited

Calibration Data for High Volume Sampler (TSP Sampler)

Location : CMA3a Calbration Date : 19-Dec-18

Equipment no. : HVS012 Calbration Due Dat' : 18-Feb-19

CALIBRATION OF CONTINUOUS FLOW RECORDER

Ambient Condition

Temperature, T, 293 Kelvin |Pressure, P, 1020 mmHg

Orifice Transfer Standard Information

Equipment No. Ori3166 Slope, m, 2.12231 Intercept, bc -0.06016
Last Calibration Date 24-Jan-18 ( HxP a /1013.3x298/ Ta) 12
Next Calibration Date 24-Jan-19 = mM¢XQgy tbe

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 1.2 1.2 2.4 0.7669 20 20.2365
2 2.0 2.0 4.0 0.9819 28 28.3311
3 35 35 7.0 1.2897 37 37.4375
4 4.5 4.5 9.0 1.4586 41 41.4848
5 55 55 11.0 1.6096 50 50.5912

By Linear Regression of Y on X

Slope, m = 33.7811 Intercept, b = -5.6420
Correlation Coefficient* = 0.9918
Calibration Accepted = Yes/Ne**

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

** Delete as appropriate.

Remarks :

Henry Lal heck : Chan Ka Chun
Calibrated by fy au Checked by

19-Dec-18 Date : 19-Dec-18
Date




Lam Environmental Services Limited

Calibration Data for High Volume Sampler (TSP Sampler)

Location CMA4a Calbration Date 19-Dec-18
Equipment no. HVS004 Calbration Due Dat: 18-Feb-19
CALIBRATION OF CONTINUOUS FLOW RECORDER
Ambient Condition
Temperature, T, 293 Kelvin |Pressure, P, 1020 mmHg
Orifice Transfer Standard Information
Equipment No. Ori3166 Slope, m, 2.12231 Intercept, bc -0.06016
Last Calibration Date 24-Jan-18 (HxP,/1013.3x298/T,) 2
Next Calibration Date 24-Jan-19 = M: XQgqq + b
Calibration of TSP
Calibration Manometer Reading Q st Continuous Flow IC
Point H (inches of water) (m®/ min.) Recorder, W (W(P,/1013.3x298/T,)"%35.31)
(up) (down) (difference) X-axis (CFM) Y-axis
1 1.5 1.5 3.0 0.8541 24 24.2838
2 2.0 2.0 4.0 0.9819 31 31.3666
3 3.6 3.6 7.2 1.3076 40 40.4730
4 4.2 4.2 8.4 1.4101 47 47.5558
5 5.7 5.7 11.4 1.6381 56 56.6622
By Linear Regression of Y on X
Slope, m = 39.8624 Intercept, b = -9.2955
Correlation Coefficient* = 0.9932
Calibration Accepted = Yes/Ne**
* if Correlation Coefficient < 0.990, check and recalibration again.
** Delete as appropriate.
Remarks :
Henry Lau heck Chan Ka Chun
Calibrated by y Checked by
19-Dec-18 Date 19-Dec-18

Date




Lam Environmental Services Limited

Calibration Data for High Volume Sampler (TSP Sampler)

Location CMAS5b Calbration Date 19-Dec-18
Equipment no. HVS010 Calbration Due Dat: 18-Feb-19
CALIBRATION OF CONTINUOUS FLOW RECORDER
Ambient Condition
Temperature, T, 293 Kelvin |Pressure, P, 1020 mmHg
Orifice Transfer Standard Information
Equipment No. Ori3166 Slope, m, 2.12231 Intercept, bc -0.06016
Last Calibration Date 24-Jan-18 (HxP,/1013.3x298/T,) 2
Next Calibration Date 24-Jan-19 = M: XQgqq + b
Calibration of TSP
Calibration Manometer Reading Q st Continuous Flow IC
Point H (inches of water) (m®/ min.) Recorder, W (W(P,/1013.3x298/T ) 4/35.31)
(up)  (down) difference X-axis (CFM) Y-axis
1 1.5 15 3.0 0.8541 25 25.2956
2 2.8 2.8 5.6 1.1566 34 34.4020
3 3.6 3.6 7.2 1.3076 38 38.4493
4 4.8 4.8 9.6 1.5055 46 46.5439
5 6.0 6.0 12.0 1.6799 54 54.6385
By Linear Regression of Y on X
Slope, m = 35.1088 Intercept, b = -5.8015
Correlation Coefficient* = 0.9935
Calibration Accepted = Yes/Ne**
* if Correlation Coefficient < 0.990, check and recalibration again.
** Delete as appropriate.
Remarks :
Henry Lau heck Chan Ka Chun
Calibrated by y Checked by
19-Dec-18 Date 19-Dec-18

Date




Lam Environmental Services Limited

Calibration Data for High Volume Sampler (TSP Sampler)

Location MAle Calbration Date 19-Dec-18
Equipment no. HVS007 Calbration Due Date 18-Feb-19
CALIBRATION OF CONTINUOUS FLOW RECORDER
Ambient Condition
Temperature, T, 293 Kelvin|Pressure, P, 1020 mmHg
Orifice Transfer Standard Information
Equipment No. Ori3166 Slope, m{ 2.12231 Intercept, bc -0.06016
Last Calibration Date 24-Jan-18 (HxP,/1013.3x298/T,) 2
Next Calibration Date 24-Jan-19 = M. XQgq +b¢
Calibration of TSP
Calibration Manometer Reading Q st Continuous Flow IC
Point H (inches of water) (m*/ min.) Recorder, W (W(P,/1013.3x298/T,)435.31)
(up) (down) (difference) X-axis (CFM) Y-axis

1 1.8 18 3.6 0.9329 24 24.2838

2 25 25 5.0 1.0944 33 33.3902

3 4.0 4.0 8.0 1.3768 43 43.5085

4 5.2 5.2 10.4 1.5658 50 50.5912

5 6.5 6.5 13.0 1.7473 57 57.6740
By Linear Regression of Y on X

Slope, m = 39.8628 Intercept, b = -11.6647
Correlation Coefficient* = 0.9973
Calibration Accepted = Yes/Ne**
* if Correlation Coefficient < 0.990, check and recalibration again.
** Delete as appropriate.
Remarks :
. H L hecked b Chan Ka Chun
Calibrated by enry Lau Checked by Y
19-Dec-18 Date 19-Dec-18

Date




Lam Environmental Services Limited

Calibration Data for High Volume Sampler (TSP Sampler)

Location MA1w Calbration Date 19-Dec-18
Equipment no. HVS008 Calbration Due Date 18-Feb-19
CALIBRATION OF CONTINUOUS FLOW RECORDER
Ambient Condition
Temperature, T, 293 Kelvin|Pressure, P, 1020 mmHg
Orifice Transfer Standard Information
Equipment No. Ori3166 Slope, m{ 2.12231 Intercept, bc -0.06016
Last Calibration Date 24-Jan-18 (HxP,/1013.3x298/T,) 2
Next Calibration Date 24-Jan-19 = M. XQgq +b¢
Calibration of TSP
Calibration Manometer Reading Q st Continuous Flow IC
Point H (inches of water) (m*/ min.) Recorder, W (W(P,/1013.3x298/T,)435.31)
(up) (down) (difference) X-axis (CFM) Y-axis

1 1.7 1.7 3.4 0.9074 24 24.2838

2 2.6 2.6 5.2 1.1155 33 33.3902

3 4.2 4.2 8.4 1.4101 43 43.5085

4 5.3 5.3 10.6 1.5806 50 50.5912

5 6.6 6.6 13.2 1.7605 57 57.6740
By Linear Regression of Y on X

Slope, m = 38.5875 Intercept, b = -10.3897
Correlation Coefficient* = 0.9993
Calibration Accepted = Yes/Ne**
* if Correlation Coefficient < 0.990, check and recalibration again.
** Delete as appropriate.
Remarks :
. H L hecked b Chan Ka Chun
Calibrated by enry Lau Chec y Y
19-Dec-18 Date 19-Dec-18

Date
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MR BAER T
SOILS & MATERIALS ENGINEERING CO., LTD.
o P B s 7 W OB B oL Tel: (B57) 2873 6860
12, Leader Centre, 37 Womg Chuk Hang Road, Aberdeen, Hong Kong Fax: (852) 2555 7533
E-mail: smec@cigismes com Wabsite, www.cigismec.com

CERTIFICATE OF CALIBRATION

Certificate No.: 18CADSI0 04 Page 1 of 2
Item tested

Description Sound Leval Meter (Type 1) Microphane Freamp
Manufacturer: Larson Davis FCB PCB
Type/Madel No. LxT1 TTRg2 PRMLxTAL
SenialEquipment Mo 0004756 155507 042621

Adaptors used - - -
Itern submitted by

Customer Name: Lam Geotechnics Ltd
Address of Customer S

Reques| No -

Date of receipl: 10-May-2018

Date of test: 11-May-2018

Reference equipment used in the calibration

Description: Maodel: Serial No. Expiry Date: Traceable to:
Multi furncticn sound calibrator BAK 4276 2258444 0&-Sep-2018 CIGISMEG
Signal generatar 05 380 51227 23-Apr-2014 CEPREI

Ambient conditions

Temperatura; 21+1°C
Realztve humidity: 50+ 10 %
Air pressurs: 1045 = 5 hPa

Test specifications

1 The Sound Level Meter has been calibraled in sccordance with the reguirements as spacified in BS 7580: Par 1 1997
and the lab calibration procedure SMTPO04-CA-152

7 The eleclrical tests were performed using an elactrical signal substituted for the microphone which was remaved and
replaced by an equivalent capacitance within a tolerance of +20%
3 The acoustic calibration was perfermed using an BAK 4226 sound calibrator and corrections was apgled for the differance

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

Test results

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

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

Actual Measurement data are documented an warksheets

Approved Signatory: Date:  11-May-2018 Company Chop:

Fen Juuir;l

Comments:  The resulls reported imthis centificate refer to the condition of the instrument an the date of calibration and
earry no imelication regarding the fong-lerm stability of the mstrument

SEmls & Marediaia Enginesrng Co Lid Form Mo CARPISE \HeEie T/Rey CiOmz2007

Hong Kong Accraditation Service (HKAS) has accredited this laboratory (Reg, No. HOKLAS 028) under the Hong Kong Laboratary Acereditation
Scheme (HOKLAS) for specilic calibration activiies as listed in the HOKLAS directory of accredited laborstories. The resulte shown in this certificate
are traceable lo the International System of Units (51} or recognised measurement standards, This cerificate shall not be reproduced except i full,
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SOILS & MATERIALS ENGINEERING CO., LTD.
it BTG b L@ Tal: {852) 2873 6B&0
12/F., Leader Gentre, 37 Wong Chuk Mang Read, Aberdean, Hong Keng.  Fax: (A52) 2555 7513
E-mall: smec@cigismec.com Website: www cigismec. com

CERTIFICATE OF CALIBRATION

(Centinuation Page)
Certificate No.: 18CADS510 04 Page 2 of 2
1. Electrical Tests
The etecirical tests were performed using an equivalent capacitance substituted for the microphone. The results

are given in below with test slatus and the estimated uncarainties. The “Pass” means the result of the test is inside
the tolerances staled in the {est specifications. The " means the result of lest s outside these tolerances

Expanded Coverage
Test: Subtest: Status: Uncartanity (dB) Factor
Self-generated noise A Fass 0.3
c Pass 0.8 21
Lin Faszs 16 2.2
Linearnty range for Leq Afreference range , Step 5dB at4 kHz  Pass 03
Reference SPL on all other ranges Pass 0.3
2 dB below upper limit of each range  Pass 03
2 dB above lower limit of 2ach range  Pass 0.3
Linzarty range for SPL Atreference range . Step 5dB ald kHz  Pass 0.3
Frequency weightings A Pazs 0.2
c Pass 0.3
Lin Pass 0:3
Time weightings Single Burst Fast Pass 03
Single Burst Slow Pasz 03
Peak response Single 100us rectangular pulse Pass 0.3
R.M35. 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 avaraging 1 ms burst duty factor 110" at 4kHz ~ Pass 0.3
1 ms burst duty factor 1/110% at dkHz  Pass 03
Pulse rangs Single burst 10 ms at 4 kHz Fass 04
Sound exposure levsl Single burst 10 ms al 4 kHz Pass 0.4
Owerload indication SPL Pass 03
Leq Fass 04

2, Acoustic tests

The complele sound level meter was calibrated on the reference range using a BAK 4226 acoustic calibrator
with 1000Hz and SPL 94 dB. The sensitivity of the sound levsl 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 Waighting A at 125 Hz FPass 0.3
Vierghting A at BOOO Hz Pass 0.5
3 Response to associated sound calibrator
MiA

The expanded uncertainties have been calculated in accordance with the |SO Publicatise “Guide to the expression
of uncertainty in measurement”, and gives an interval estimated 1o have a level of confidence of 95% A coverage
factor of 2 is assumed unless explicitly stated

End -
Calibrated by: i { Checked by:
ung Chi ¥ip ') Shek Kwang Tat
Date; 1-May-2018 Date: 11-May-2018

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

Sods & Ma=rals Engneenng Co Lid Foamn pa CARP 52 28508 1/ Rey R MpR0A7

Hong Kong Accreditation Service (HKAS) has accredited this laboratory (Reg. No. HOKLAS 028) under the Hong Kong Laboratory Accreditation
Schame (HOKLAS) lor specific calibration activities as listed in the HOKLAS directory of accredited laboratories. The results shown In this cerificate
ara traceable lo the International System of Units (SI) or recognised measurement standards. This certificate shall nol be reproduced except in full,
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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.

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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HFEHMTMEBI RAEP L8 Tal: (852) 2873 GBB0
12F., Leader Centra, 37 Wong Chuk Hang Road, Aberdeen, Hong Kong.  Fax:(852) 2555 7533
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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,
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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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B T B 37 BF R0 E L2 M Tel: {852} 2873 6360
12(F ., Leader Cantre, 37 Wong Chuk Hang Road, Aberdeen, Hong Kong,  Fax; (B52) 2555 7533
E-mail; smec@cigismec. com Wabsite: www.cigismec.com

CERTIFICATE OF CALIBRATION

Certificate No.: 17CAD119 01 Page 1 of 2
item tested

Descrption Sound Leval Meter (Type 1) Microphane Preamp
Manufacturer: BEK B &K BA&K
TypeModel Mo 2250-L 4950 ZC0032

SeriallEquipment No 3002885 2940839 18582
Adaplors used. .

Item submitted by

Customer Name: Lam Geotachnics Limited
Address of Customer: -

Reguest Mo -

Date of recaipt: 19-Jan-2017

Date of test: 20-Jan-2017

Reference equipment used in the calibration

Description: Madel: Serial No. Expiry Date: Traceable to:
Multi functicn sound caldbratos BAK 4226 2268444 18-Jun-2017 CIGISMEC
Signal ganeratar DS 380 33873 1B-Apr-2017 CEPREI

Signal genarator DS 350 81227 18-Apr-2017 CEPREI

Ambient conditions

Temperaturs: 21+1°C
Relative humidity 40+ 10 %
Ar pressune; 1010 £ 5 hPa

Test specifications

1, The Scund Level Meter has been calibrated in accordance with the reguirements as specified in BS 7580: Part 1: 1997
and the lab calibration procedure SMTPOD4-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 & tolerance of +20%,

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

between the free-field and pressure responsess of the Scund Leve| Meater.

Test results

This is to certify that the Sound Level Meter conforms to BS 7580, Part 1: 1887 for the conditions under which the test
was performed

Dratails of the performed measurements are presented on page 2 of this cenificate.

Actual Measuremanl data are documented on worksheets.

Approved Signatory: Date: 23-Jan-207 Company Chop:

Comments: The resulls reported in this cerificate refer to the condition of the instrument on the date of calibration and
carry no implication regarding the long-temm stability of the instrument.

B Sails £ Matenals Engmeanng Co. Lk Farm Mo CARP152-tAsaue YRy CIODE2007

Hong Kong Accreditation Service {HKAS) has accredited Ihis laboratory (Reg. Mo. 028 - CAL) under the Hong Kong Laboratory Acereditation
Scheme (HOKLAS) for specific calibration activities as listed in the HOKLAS Directory of Accredited Laboratories. The results shown in this certificate
ware determined by this laboratory in accordance with s terms of accreditation. Such ferms of accreditation stipulate that the resultz shall be
traceable to the Infemational System ol Unils (S1) of recoanised measurement standards. This cerfificate shall not be reproduced except in full




(=] - e —
r e AR W T
SOILS & MATERIALS ENGINEERING CO., LTD.
O b MW Y b GHE 3 7 OBE W) B ok L0 o Tel: (852) 2873 6860
12/F., Leader Centre, 37 Wong Chuk Hang Road, Abardesn, Hong Kong. Fax:(852) 2555 7533
E-mail: smec@Ecigismac.com Website: www.cigismec.cam

CERTIFICATE OF CALIBRATION

{Continuation Page)
Certificate Mo.: 17CAD112 01 Page 2 of 2
1. Electrical Tests
The slectrical 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 tha test specifications. The "-" means the resull of test is outside these lolerances.

Expanded Coverage
Tost: ‘Subtest: Status: Uncertanity (dB) Factor
Selfgenerated noise A Pass 03
C Pass 08
Lin Pass 16
Linearty range for Leq Af refarence range , Step 5 d8 al 4 kHz  Pass 03
Reference SPL on all other ranges  Pass 03
2 dB below upper limit of each range  Pass 0.3
2 dB above lower limit of each range  Fass 0.3
Linearity range for SPL Al reference range , Step 5dB atdkHz  Pass 03
Frequency weightings A Pass 0.3
C Pasz 0.3
Lim Fass 0.3
Time weightings Single Burst Fast Pass 0.3
Single Burst Slow Pass 0.3
Paak response Single 100us rectangular pulse Pass 03
R.M.5. accuracy Crest factor of 3 Pass 0.3
Time weighting | Single burst & ms at 2000 Hz Pass .3
Repeated at frequency of 100 Hz Fass 0.3
Time avaraging 1 ms burst duty facter 110° &t dkHz  Pass 0.3
1 ms burst duty factor 1/10% at 4kHz  Pass 0.3
Pulse range Single burst 10 ms &t 4 kHz Pass 0.4
Sound exposure level Single burst 10 ms at 4 kHz Pass 0.4
Owverload indication SPL Pass 0.3
Leg Pass 04

2, Acoustic tests

The complete sound level meter was calibrated on the reference rangs using a B&K 4226 acoustic calibratar
with 1000Hz and SPL 94 dB, The sensitivity of the sound level meter was adjusted The test result at 125 Hz and
000 Hz are given in below with test status and the estimated uncertainties

Expanded Coverage
Test: Subtest Status Uncertanity (dB) Factor
Acouslic responsga Weighting A at 125 Hz Fass 0.3
Weighting A at 8000 Hz Paszs 0.5
3, Response to associated sound calibrator
MNIA

The expanded uncerainties have been calculated in accordance with the 150 Publication "Guide 1o the expression
of uncartainty in measurement”, and gives an interval estimated to have a level of confidence of 95%, A coverage
factor of 2 15 assumed unless explicitly stated

- End -
Calibrated by: e ( Checked by: =
Fung Chi Yip hal Larm Tre Win
Date: 20-Jan-2017 Date: 23-Jan-2017

The standardis] and eguiprient used in the calibration are traceable to national or inlernational recogrised standards and are
calibrated on a schedule to maintain the required accuracy level

B Soda & Matenais Engmesnng Co . Lid Fonm bo CARPTSE- 2la50se 1WRey CRONMAR2007

Hang Kang Accreditation Service (HKAS) has accredited this laboratory (Peg. No. 028 - CAL) under the Hong Kong Laboratary Accreditation
Scheme (HOKLAS) for specific calibration activities as listed in the HOKLAS Direclory 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 resulls shall be
traceable 1o the Intermational System of Units (5.1) or recognised 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 OF CALIBRATION

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

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

tem submitbed by

Customer Mame:! Lam Ernvirenmental Service Lid.

Address of Customer -

Faguesl Mo -

Dale of receipt: f4-Mow-2018

Date of test: 15:Mow-2018

Reference equiﬁmant used in the calibration

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

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

Signal gerarator OS5 e 13873 HA-Apr-d CEPREI

Shonad penanalar 05 360 61227 F-Apr-A018 CEPREI

Ambient conditions

Termperature. 2012

Relative hurmadily: S0 & 10 %

AT prassure; 1010 £ 5 kPa

Test specifications

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

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

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

bebwean ihe fréesfeld and pressure responsess ol e Sound Lavel Meder

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

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

Actual Messurament data are doc nied on warkshoats,

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

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

Commants:  The results repar
CRITY N0 imphcation regarding tha

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

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

{Camdinuation Fags)

| 5]

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

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

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

2 Acoustic tosts

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

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

1, Regponse to associsted sound calibrator

MiA

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

- Emd = {
/{ | ol
. i

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

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

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

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

Cartificate Mo, 1ECA1220 02 Page: i af ¥

Item tested

Daacrglicen. Acouatica Calbralor [Tlass 1)

Menutaciures Laraon Davis

Typafdode Ho.: CALEI0

SarialEqupment Mo, 13128

Adaptors used: -

Item submitted by

Cursbamer: Lam Enviranrménlal Sarvios Lid.

Address ol Cuslomer.

Reques] Mo, "

Crake of receipt: 20-Dap-2018

Date of test: 78-Dac-2015

Reference equipment used in the calibration

Daasription: Mol Sgrial Mo, Expiry Data: Traceabls to:

Lab standard microphone BEK 4180 2413857 A-Apr-24 5CL

Fraamplifier BA&K 3673 AEANET 2-Apr-2nd CEPREI

Measurng amplifier B&K FH0 eI R (8 -y 2015 CEPRE|

Signal ganarstar {5 360 33T HoApr-H14 CEPREI

Digetal midt-metar B4 A, LEEAG0ETIS0 23-Apr-H14 CEPREI

fAudio anakyzer e 3s GR41 A0S0 FAApr-3014 CEPREI

Linmearsal countar saaza, MY A0O0RG62 I Apr-2019 CEPREI

Ambient conditions

Temperaiura; bl 1 3 Bl

Fetathve Numicdiy; 50410 %

Alr prassUng:; 1008k £ & hPa

Test ‘Epﬂﬂi‘ﬁl.‘:_ﬂ‘ti:ﬂ'l_ﬁ

1, The Seund Calibrator has been caliraled in socordance with the requinemeants as spacified in IEC 60542 1897 Annex B

and ihe e cabbration procedure SMTPO04-CA-156
& Tha catibrabor wag tastad with (15 axis verical facing downwaards &l the specilic frequency using insan vellage Bchnigus

3 Thea resulls ane rounded bo tha neanest .01 dB and 1 Hz and hava nol been correched for variatons nom & reference
pressurs of 1013.25 hechoFascals a5 the makers inlermation indasales 1hal 1he indtrumen is inganrsitive o pressure
charnges.

Test results

This s bo cerdfy $af S sound calibrator conlomms 1o the requuements of annex @ of IEC 80542 18897 lor e condhons under which tha
baal was gerformed. Ths doea nod H'Iﬂ]h' el the sound cakbratar meals IEC 60942 wnder aimy other condilians

Deals of the paromed measumamants ara presanied on page 2 of this carificata

Approved Slgnatong: Date:  29-0ag-2048 Caompany Chop:

Commants: The resulis reporied n

cany no mplcation regarding fhe b stabality of the msirumang

W Bl & Pwerls Ergneserg Ca Ll Faam M DA OG- 1y nus 100y, (BG15)3305T

Horg Kaong Accredialion Sendcs (HEKAZ) has accrediad shis laiborabory (Reg. Mo HOXLAS 058} undar the Hong Kang Laborssary Accrediation
Schame (ROKLAS] for spachic calibrbon sclvilies as [sted in ke HOKLAS direclory ol acoredied Sboralonies.  The msulis shoan in this cerficaie
are iraceanls o the inlernasonal Systom of Units (51) or mcogrésed measuramant standards.  This cerficaie shall nod be raproduced excanl in tull
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CERTIFICATE OF CALIBRATION

(Conbnuation Page)

Carilicale No.: 1BCAT220 02 Faga: 2 of 2

1, Measured Sound Pressure Level

The paitpod Seund Pressure Lavel in tha calibrator head was massured at tha setiing and frequency shawn using
& calibrated aboratory standard microphone and insar voitage lechnigue. The résults ana givan n bekw wilh
he estirmaled uncetainlies

(Tl beved in o) e 20 P

Frequancy Qutput Sound Prassura Maasured Culput Estimaled Expandad
Shown Lawvel Setling Sound Prassure Lavel Uncertainty
2 | B | ol 4B
180 G4 0 G384 010

- Sound Pressura Level Stability - Short Term Fluctuations

The Sharl Term Flucluations was delenmmned by messuring the maxirmum and mimmum of the fast waighted DC
awpul of the BEK 2810 measunng ampiier over a 20 second fme inlerval as required inthe stardand. Tha Shon

Tarm Fluctuation was found bo be:
AL 1000 Hz STF = 0.006 dB
Estmated sapanded uncartainky 0.008% d&

a, Actual Output Frequency
Tha detarminsiion of actual output frequency was made using B B&K 4150 microphona togeiher wilh @ BAK 2873
preamplifier connacied o a BEK 2610 measuring ampliies. The AC culpul of the BE&K 2610 was laken 1o an universal
counler which was used 1o delerming the requency averaged over 20 secand of operation as requeed by the
stardard. The actual cutpa freguency at 1 KMz was;
AL 1000 Hz Agtupl Freguency = 5094 Hz

Estimated expanded uncertanly 0.1 Hz Coverage faclork = 2.2

4, Total Hoise and Distoriion

Far the Talal Meise and Detortion measwement, the unhilbered AC auiput of the BEK 2810 measunng amglifier was
cannecked b an Agilent Type 303 B distorion analyser The THD rese® & 1 KHz was

AL 1000 Hz THD = 0.4%
Estmated expanded uncariainky 0.7 %
The pxpanded uncartaintes haue been calculabad in accordance wih ihe 150 Publication "Gude o 1he expression

ﬂfunﬂmﬂlﬂy i measdureman”, and gives an inkénval eslimaled o hava 8 kevel of coplidence of B5%. A COVETa{pS
facter of 2 & essumad unless explicily slaled.
- Emd - i

calmratadh;-:/llllf ~— X Chacked by m
i)

Fieg Chi Sk Howargg, Ta
Diate: ZHaDige:2 Date: 29-Dec201E

Tha siandardis) and equiprmant used n tha casbrabon ara iraceabs to national or intarnabonal recognised slandaids and ae
calibrated an 3 scheduls to mamiain 1he reguired accuracy keyvel,

2 Gpdg A Muismn Grgrasnng Co i Form Ho S ARPTEE-IAsEA TREy LN RS0

Hong Kong Agcraditation Service [HEAS) has acoredied this sboreiory (Reg, Mo, HOKLAS D28) under e Hong Rong Lobaratory Aocredtation
Schame (HOKLAS) for specilic calliratian acihvilies a5 listed in the HOKLAS direciory of acerediled laborafones. The resuts shown 0 i ceilicais
& lracasbis o tho Intamational Sysiem of Uniis (55 or raccgnisad measwement standamts. This cestificate sha@ nod be reproduced sxcapd in ful




