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Calibration Certification Information
Cal, Date:.  January 11, 2019 Rootsmeter 5/M: 438320 Ta: 293 K
Dperator:  Jim Tisch Pay 7607 mm Hg
Calibration Model #:  TE-5025A Calibrator 5/n: D005
Vil Init Vol. Final Avfol. ATime AP AH
Run [m3} [m3} [m3) {min) {rrm Hg) {in H2O)
1 1 F 1 1.4090 3.2 L0004
2 3 [ 1 0.9980] 6.4 4.00|
3 5 B 1 0,8900] 7.8 5.00}
4 7 B 1 0.8450] 8.7 5.50(
5 E 10 1 0.6990| 12.6 8.00]
Data Tabulation
.ﬂH{ Pt }( Tild } J]
Vitd Qstd 1.! Pstd /| Ta as |y ﬂ“E Ta/Pa
im2) | {x-axis) Ly-axis) Wa [ -annis) [y-anis)
1.01381 07195 1.4268 034958 0. yoey 0.BYTY
10095 1.0115 2.0180 (9916 09936 1.2412
10070 11321 22581 09897 1.11231 13877
10064 1.1810§ 2.36683 0.98E6 116499 1.4555
10012 1.4323' 4. B538 09834 1.4069 1.7553
m= 1.99861 m= 1.25149
QSTB b= -0.00882 m b= -0.00543
r= 0.99997 r= ﬂ.ﬂ!!ﬂﬂ
Calculations
Vstd=|AVol[[Pa-BF)/Pstd Tstd, Ta) Va=|aval|[Pa-AF) Pa]
Ostd=|"std/ATime Ca={Va/aTime
For subsequent flow rate calculations:
Qstd= 1/m ((Jmﬂ[ A —*‘Je’—)) ) Qa= 1/m <( .I,'ﬂ.H[ Fa.-’Pa:I}-h)
Standard Conditions
Tstd:]  29B.15 g RECALIBRATION
Pstd: 760 mm Hg
U5 EPA recommends annual recalibration per 15598
|8H; calibrator manometer reading [in H20) 40 Code of Federal Regulations Part 50 1o 51,
[BF; roctsmeter mancmeter reading (mm Hg}l Appendix B ta Part 50, Reference Method for the
Ta; actual absolute temperature Kl Petermination of Suspended Particulate Matber in
Pa: actual barometric pressure [mm HE.] the Atmosphere, 9.2.17, page 30
(b: Tntercept
fm: slope
ich Emvironmental, Inc. Wil Elsch-anmy.corm
5 South Miami Avenue TOLL FREE: [BT7)263-T610

lage of Cleves, OH 45002 FAX: (513)467-9009



Lam Environmental Services Limited

Calibration Data for High Volume Sampler (TSP Sampler)

Location CMA1b Calbration Date 16-Apr-19
Equipment no. HVS001 Calbration Due Date 16-Jun-19
CALIBRATION OF CONTINUOUS FLOW RECORDER
Ambient Condition
Temperature, T, 294 Kelvin|Pressure, P, 1013 mmHg
Orifice Transfer Standard Information
Equipment No. 0005 Slope, m, 1.99861 Intercept, bc -0.00882
Last Calibration Date 11-Jan-19 (HxP,/1013.3x298/T,) *?
Next Calibration Date 11-Jan-20 = M XQgqq +be
Calibration of TSP
Calibration Manometer Reading Q st Continuous Flow IC
Point H (inches of water) (m*/ min.) Recorder, W (W(P,/1013.3x298/T,)"%35.31)
(up) (down) (difference) X-axis (CFM) Y-axis
1 15 15 3.0 0.8768 23 23.1525
2 2.4 24 4.8 1.1079 33 33.2188
3 34 3.4 6.8 1.3178 40 40.2652
4 4.5 45 9.0 1.5154 50 50.3315
5 5.6 5.6 11.2 1.6900 56 56.3713
By Linear Regression of Y on X
Slope, m = 41.0841 Intercept, b = -12.8064
Correlation Coefficient* = 0.9984
Calibration Accepted = Yes/Ne**
* if Correlation Coefficient < 0.990, check and recalibration again.
** Delete as appropriate.
Remarks :
Calibrated by Henry Lau Checked by Dean Chan
16-Apr-19 Date 16-Apr-19

Date




Lam Environmental Services Limited

Calibration Data for High Volume Sampler (TSP Sampler)

Location CMA2a Calbration Date 16-Apr-19
Equipment no. HVS002 Calbration Due Date 16-Jun-19
CALIBRATION OF CONTINUOUS FLOW RECORDER
Ambient Condition
Temperature, T, 294 Kelvin|Pressure, P, 1013 mmHg
Orifice Transfer Standard Information
Equipment No. 0005 Slope, m, 1.99861 Intercept, bc -0.00882
Last Calibration Date 11-Jan-19 (HxP,/1013.3x298/T,) *?
Next Calibration Date 11-Jan-20 = M XQgqq +be
Calibration of TSP
Calibration Manometer Reading Q st Continuous Flow IC
Point H (inches of water) (m*/ min.) Recorder, W (W(P,/1013.3x298/T,)"%35.31)
(up) (down) (difference) X-axis (CFM) Y-axis
1 1.7 17 34 0.9331 23 23.1525
2 2.5 25 5.0 1.1306 34 34.2254
3 3.6 3.6 7.2 1.3559 41 41.2719
4 5.0 5.0 10.0 1.5971 48 48.3183
5 5.6 5.6 11.2 1.6900 55 55.3647
By Linear Regression of Y on X
Slope, m = 39.1656 Intercept, b = -12.0687
Correlation Coefficient* = 0.9902
Calibration Accepted = Yes/Ne**
* if Correlation Coefficient < 0.990, check and recalibration again.
** Delete as appropriate.
Remarks :
Calibrated by Henry Lau Checked by Dean Chan
16-Apr-19 Date 16-Apr-19

Date




Lam Environmental Services Limited

Calibration Data for High Volume Sampler (TSP Sampler)

Location CMA3a Calbration Date 16-Apr-19
Equipment no. HVS012 Calbration Due Date 16-Jun-19
CALIBRATION OF CONTINUOUS FLOW RECORDER
Ambient Condition
Temperature, T, 294 Kelvin|Pressure, P, 1013 mmHg
Orifice Transfer Standard Information
Equipment No. 0005 Slope, m, 1.99861 Intercept, bc -0.00882
Last Calibration Date 11-Jan-19 (HxP,/1013.3x298/T,) *?
Next Calibration Date 11-Jan-20 = M XQgqq +be
Calibration of TSP
Calibration Manometer Reading Q st Continuous Flow IC
Point H (inches of water) (m*/ min.) Recorder, W (W(P,/1013.3x298/T,)"%35.31)
(up) (down) (difference) X-axis (CFM) Y-axis
1 1.2 1.2 2.4 0.7847 28 28.1857
2 21 21 4.2 1.0366 36 36.2387
3 3.1 3.1 6.2 1.2585 40 40.2652
4 4.2 4.2 8.4 1.4642 48 48.3183
5 5.1 5.1 10.2 1.6130 51 51.3382
By Linear Regression of Y on X
Slope, m = 28.0357 Intercept, b = 6.3461
Correlation Coefficient* = 0.9950
Calibration Accepted = Yes/Ne**
* if Correlation Coefficient < 0.990, check and recalibration again.
** Delete as appropriate.
Remarks :
Calibrated by Henry Lau Checked by Dean Chan
16-Apr-19 Date 16-Apr-19

Date




Lam Environmental Services Limited

Calibration Data for High Volume Sampler (TSP Sampler)

Location CMA4a Calbration Date 16-Apr-19
Equipment no. HVS004 Calbration Due Date 16-Jun-19
CALIBRATION OF CONTINUOUS FLOW RECORDER
Ambient Condition
Temperature, T, 294 Kelvin|Pressure, P, 1013 mmHg
Orifice Transfer Standard Information
Equipment No. 0005 Slope, m, 1.99861 Intercept, bc -0.00882
Last Calibration Date 11-Jan-19 (HxP,/1013.3x298/T,) *?
Next Calibration Date 11-Jan-20 = M XQgqq +be
Calibration of TSP
Calibration Manometer Reading Q st Continuous Flow IC
Point H (inches of water) (m*/ min.) Recorder, W (W(P,/1013.3x298/T,)"%35.31)
(up) (down) (difference) X-axis (CFM) Y-axis
1 1.3 13 2.6 0.8165 20 20.1326
2 21 21 4.2 1.0366 30 30.1989
3 2.8 2.8 5.6 1.1963 36 36.2387
4 4.0 4.0 8.0 1.4290 43 43.2851
5 5.6 5.6 11.2 1.6900 52 52.3448
By Linear Regression of Y on X
Slope, m = 36.1142 Intercept, b = -8.1138
Correlation Coefficient* = 0.9967
Calibration Accepted = Yes/Ne**
* if Correlation Coefficient < 0.990, check and recalibration again.
** Delete as appropriate.
Remarks :
Calibrated by Henry Lau Checked by Dean Chan
16-Apr-19 Date 16-Apr-19

Date




Lam Environmental Services Limited

Calibration Data for High Volume Sampler (TSP Sampler)

Location : CMA5b Calbration Date : 16-Apr-19

Equipment no. : HVS010 Calbration Due Date 16-Jun-19

CALIBRATION OF CONTINUOUS FLOW RECORDER

Ambient Condition

Temperature, T, 294 Kelvin|Pressure, P, 1013 mmHg

Orifice Transfer Standard Information

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

Calibration of TSP

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

(up) (down) (difference) X-axis (CFM) Y-axis
1 1.1 11 2.2 0.7515 34 34.2254
2 2.0 2.0 4.0 1.0117 39 39.2586
3 3.0 3.0 6.0 1.2381 45 45.2984
4 3.8 3.8 7.6 1.3929 50 50.3315
5 5.4 5.4 10.8 1.6596 55 55.3647

By Linear Regression of Y on X

Slope, m = 24.1230 Intercept, b = 15.6881
Correlation Coefficient* = 0.9962
Calibration Accepted = Yes/Ne**

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

** Delete as appropriate.

Remarks :

Calibrated by Henry Lau Checked by : Dean Chan

- - D : - -
Date 16-Apr-19 ate 16-Apr-19




Lam Environmental Services Limited

Calibration Data for High Volume Sampler (TSP Sampler)

Location MAle Calbration Date 16-Apr-19
Equipment no. HVS007 Calbration Due Date 16-Jun-19
CALIBRATION OF CONTINUOUS FLOW RECORDER
Ambient Condition
Temperature, T, 294 Kelvin|Pressure, P, 1013 mmHg
Orifice Transfer Standard Information
Equipment No. 0005 Slope, m, 1.99861 Intercept, bc -0.00882
Last Calibration Date 11-Jan-19 (HxP,/1013.3x298/T,) *?
Next Calibration Date 11-Jan-20 = M XQgqq +be
Calibration of TSP
Calibration Manometer Reading Q st Continuous Flow IC
Point H (inches of water) (m*/ min.) Recorder, W (W(P,/1013.3x298/T,)"%35.31)
(up) (down) (difference) X-axis (CFM) Y-axis
1 1.7 1.7 34 0.9331 22 22.1459
2 2.5 25 5.0 1.1306 30 30.1989
3 3.7 3.7 7.4 1.3745 39 39.2586
4 4.8 4.8 9.6 1.5650 49 49.3249
5 5.6 5.6 11.2 1.6900 55 55.3647
By Linear Regression of Y on X
Slope, m = 43.6864 Intercept, b = -19.2224
Correlation Coefficient* = 0.9977
Calibration Accepted = Yes/Ne**
* if Correlation Coefficient < 0.990, check and recalibration again.
** Delete as appropriate.
Remarks :
Calibrated by Henry Lau Checked by Dean Chan
16-Apr-19 Date 16-Apr-19

Date




Lam Environmental Services Limited

Calibration Data for High Volume Sampler (TSP Sampler)

Location : MA1w Calbration Date : 16-Apr-19

Equipment no. : HVS008 Calbration Due Date 16-Jun-19

CALIBRATION OF CONTINUOUS FLOW RECORDER

Ambient Condition

Temperature, T, 294 Kelvin|Pressure, P, 1013 mmHg

Orifice Transfer Standard Information

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

Calibration of TSP

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

(up) (down) (difference) X-axis (CFM) Y-axis
1 1.7 17 34 0.9331 23 23.1525
2 25 25 5.0 1.1306 32 32.2122
3 3.9 3.9 7.8 14111 40 40.2652
4 5.0 5.0 10.0 1.5971 50 50.3315
5 6.1 6.1 12.2 1.7636 56 56.3713

By Linear Regression of Y on X

Slope, m = 39.5164 Intercept, b = -13.5574
Correlation Coefficient* = 0.9961
Calibration Accepted = Yes/Ne**

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

** Delete as appropriate.

Remarks :

Calibrated by Henry Lau Checked by : Dean Chan

- - D : - -
Date 16-Apr-19 ate 16-Apr-19
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Certificate No.: 19CA0222 02 Page of 2

Iltem tested

Description: Sound Level Meter (Type 1) Microphone Preamp

Manufacturer: B &K B &K B&K

Type/Model No.. 2250 4950 ZC0032

Serial/Equipment No.: 2701778 2755097 19223

Adaptors used: - - -

item submitted by

Customer Name: Lam Geotechnics Limited.

Address of Customer: -

Request No.: -

Date of receipt: 22-Feb-2019

Date of test: 25-Feb-2019

Reference equipment used in the calibration

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

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

Signal generator DS 360 33873 24-Apr-2019 CEPREI

Signal generator DS 360 61227 26-Dec-2019 CEPREI

Ambient conditions

Temperature: 21+ 1°C

Relative humidity: 55+ 10 %

Air pressure: 1005 + 5 hPa

Test specifications

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

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

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

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

Test results

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

was performed.

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

Actual Measurement data are documentej. on worksheets.

Approved Signatory:

Comments:

-:'—'-'_—PP".':‘/I!;LJ_ o T Date:

Feng Jungi
1
|

26-Feb-2019

Company Chop:

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

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

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

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

(Continuation Page)

19CA0222 02

Page 2 of 2

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

N/A

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

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

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

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

Hong Kong Accreditation Service (HKAS) has accredited this laboratory {Reg. No. HOKLAS 028) under the Hong Kong Laboratory Accreditation
Scheme (HOKLAS) for specific calibration activities as listed in the HOKLAS directory of accredited laboratories. The results shown in this certificate
are traceable to the International System of Units (Sl) or recognised measurement standards. This certificate shall not be reproduced except in full.
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Certificate No.: 18CA0A20 2 Page | of &

ftem tested

Descrplion Sound Leved Metar {Type 1) Microphans Praamp

Manufaciuner; BE& K BAK BE K

Typafdodal Mo, 22501 EHE Az

SaralEguipment o, ITEE0 2628702 13398

Adaglars used . -

It submitted by

Customer Masre Lam Geobachinics Lid

Aodress of Customear -

Ragues) Mg, -

Dl af receipk 29-par-2019

Date of test: 02-Apr-2019

Ref-ereﬁi;e aquipmént usnd in the t:ai]hrau"nn

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

Muslli Funcfnr s califralor BEK 4228 b= R -Aug-2018 CHRENED

Sxgnal genemiar O 360 13373 24-Apr-2019 CEPREI

Signal generaior 0% 3560 1227 I6-Dec2018 CEFPREI

Ambient conditions

Temperature 2111

Faiative hurmidily S5+ 10 %

Air pressure: 1005 + & kPa

Test specifications

1, The Sound Level Meter has bean calibrated in gocondance with ha requiements a5 specified i B5 7580; Farl 1; 1987
and tha labi calibration procaduna SMTPI04-CA-152,

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

X The acoustic calibration was performed using an BEK 4226 sound calibrador and carrectons was appled for the gifferenca
babwaen he tree-fald end pressure responsess of e Sound Leval Meter

Test resulits

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

was performed

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

Aciual Measwremenl data are decumanied on workshes|s,

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

Commants: The resulls reponed canificabe rafer bo the carditian of the instruement an the date of calibraton and
carry no mplcalman egarding the lang-term sabilily of the instrumenl

OrSedh & Matovia i Expriaeneg Co Ll P Moo S AN 1 5S WA R iee W CEEGa00T

Harg Hong Accrediation Servica (HHAS) has accrodbed this laboralory (Beg. Mo, HOELAS 028) undar fhe Hong Korg Laboraiory Accredilabon
Schame [HOKLAS) for spachic calioration activiks &= Estad in tha HOKLAS drectory of accredited |aboratorias, Tha rasulls shown in Bis cartifcaba
are traceabie 10 lhe ImMarmatonal System of Urts (S1) or recogneed measurament standards,  Thes cerlilicste shall nol bs reproduced excepl i Tull.
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SOILS & MATERIALS ENGINEERING CO., LTD.
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CERTIFICATE OF CALIBRATION

(Cantimyation Page}

Cartificate No.. TACADIZD 02 Fage z of 2
1, Electrical Tasts
The giecincal 1esis ware parfamed I.I'Eitl'lg an aqusalent I'.'ﬂrﬂl’..""ﬂ.ﬂl:ﬂ subsbiutad tor fha I'I'I.I:I'ﬂp!'lﬂhlz The rmsullis

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

Expanded Cavarage
Test: Sulbtast: Status: Uincertanity {d8} Faclor
Sall-ganarabad naige A Faaa 2.3
& Pasz Q&
Lim Fass 1.6
Linearty range for Leq Al relevance range | Step SdBala ke Fass 0.3
Refarence SPL an all ther ranges  Pass 0.3
2 dB below uppar limil of each rangs Pass 03
¢ dB abowe lower limé of each range  Pass 03
Lirganky range for SPL Al releranga angs |, Slep S dB al d kHz  Pass 0.3
Fraguency weaighlings A Pase 03
C Pags o3
Lin Pass 0.2
T weightings Singla Burst Fass Pass 03
Singla Burst Slow Fass b3
Peak responza Single 100us reclangular pubss Pazs |
RS accuracy Cresi facioraf 3 Pazs 5
Time wemhting | Smole burst § ms at 2000 Hz Pass 3
FRepeatad at frequancy of 100 Hz Fass o3
Time avaraging 1 s Burst duly facter 1107 at 4kHz  Pass 0.3
1 ms burst duty factor 110" &t 4kHz  Pass 0.3
Fulse range Singla bt 10 ms &l 4 kHz [ 0.4
Saund exposure kel Singha burst 100ms al 4 kHz Pags 0.4
hearladd mdication SFL Fas= 0.3
Leg Pass 04

i Acoustec tests

The complele sound level meter was cakbrabed an {he reference range using a BEK 4226 acouslic calbrator
with 1000Hz and SPL 34 dB. The sansitivity of the sowend leval melor was adjusied. The test rasull & 125 Hz and
4000 Hz ara given o below with test status and the astimated uncaraintas

Expanded Coverage
Tast: Subtest Status Uncertanily (B} Facter
ACousiic reaponae Wieighling A a1 125 Hz Pass 01
Wheighting A a1 S000 Hz Pass (R
= Response to associated sound callbrator
M

Tha aupanded uncemainbies have baen caloulated in accordanca with iha S0 Publication "Gude 1o ke sxpression
of uncariainty i massurameant”, and gees an nlerval estirmated o heve 8 eyl of canfigence of 05% A coveraps
lactar.of 2 is assumed unless sxplicily sixled

- End -
Calibrated by: it Clvecked by! -
Fony Chin Wl Fursg i ¥ip)
Date:  O2:Apr2019 Bate: | 02-Apr2019

The etandardis) ard aguipment wsad n tha calibraion #e aceabls o naional o ||N'E1'I'|E|CEII'IE-F reconised standands and are
calibrated on 8 schedule 1o maimam the meguined accuracy lewval

O Sciw & Maiesly Ergrmeeng To - Lid Faom ki CARFI S Bangs cifew LA ST

Haong Kiorg Accredation Service (HHAS) has sccredied his [aberatony (Reg. Mo, HOKLAS 088) undar ihe Hong Hong Leborasary Accradibeon
Schame (HOKLAS) for speclic calioralion activilies as [sed in ke HOKLAS dreclery of acoradibed laboralieies, The resulls shoan in this cerfilcais
are fracaable o the Imernzfonal System of Unes (511 or recognised measurement standards.  This corliticale shall not be reproduced sacepl in full,
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Corificate No,; 19CADER 0F Page of i

lbem tested

Dpscnplion Sound Level Meter (Type 1) Microphone Preamp

Manufacturer H& K B&K B&K

TypeMiodel Mo 2250-L 4950 ZC00E2

SembEquipmeant Mo. 2722311 2658703 13321

Adaplors used: - - .

ltem submitted by

Custamer Wama: Lam Gaaiechaics Lid

Address ol Customer -

Ragues] Na. .

Daie of recept 25-Apr- 2015

Date of test: 02-May-2015

Reference eguipment used in the calibration

Diescriplhen; Modal; Sarial No, Expiry Data; Traceahls to:

KMuti funchion sound caliorabor BEK a0 2203444 Fh-Aug-2018 CHEEMED

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

Ambient conditions

Tesrperaluie il O e

Refative hamiddy F5 210 %

Air prassare: 1005 + & hPa

Test specifications

1 The Sownd Laval Meler has baen cabbrated inaccordance wilth the requinaments as specified n BS 7530; Pail 1, 1987
and the |38 calibrabon pracedure SMTPI04-CA-152

2, The elechrical lesks were perfomed wsmp an electrical signal subslituled for the micropbane which was emoved and
replaced by an equivalent capactance within a tolerance of +2073,

3, Tha acauslic cabbration was pedormed using an B&K 4226 sound calibrabor and cormachiong was appled for the giflerencs
bebaeen the freedield and pressure responsess of the Seund Level KMetes

Test results

This i5 1o cerify that the Sound Level Meber condfprms to BS 7580: Part 1- 1987 for the condilions undar which the test

wias parformed

Deiais of ihe parfarmed maasuremanls are presanied on page 2 ol this cénificale.

Achual Measwement data arg documented on warksheets

Approved Sigratory: Date:  O3-May-2019 Ennl'rlpanj' Chop:

FangLlungi

Comments:  The resulls reported in this cedificabe nefer 10 the candilsan of the ingstoament on the date of calibeahion and
camy no impicatian regarding the long-term skabidity of the insinement

I Spile B Mywriak Fngmeerng Gz Lis Fumm Kn CARPI ST llaean U CI1EZIRIOT

Hang Kong Accrediiafon Service (HIKAS) hes accreditad this laborgigry (Aeg, Mo, HOKLAS O02B) under $he Hong Mong Labaratory Aocredidatian
Schame (HOKLAS) for spacilic calforation activilies as Isted in the BOXLAS dirsclory of accradited |aboralorss,  The resuts shown in ks cedilicala
are Iraceable 1o the Inbamatioeal Syatsm of Uails (S1) o fecogrised measurement standards, Thes ceridicate skl not be regroduced extapt in full
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CERTIFICATE OF CALIBRATION
[Canfinulion Page)
Carificate Mo, 1BCADES OF Page 2 of 2

1. Elecirical Tesis

The glechncal tests wera perpmod using an equevakent capacitance substited for the migrophona, The resuls
Bha given n below wilth test status end the eslimaled uncemaindies, Tha "Pass™ maans [he rasull of the tes] @& insids
ihe lolerances siaked in 1he (esl spacifeatins: The = means b reayll of test sosids these olerances

Expandead Covarage
Test: Sulrtest: Status: Uncertanity (dB) Factor
Sol-ganprsted noise & Pass 4.3
Lo Pess 0.3
Lir Passg 1.6
Lireariy range for Leg A reforance ranga , Slep SdBard kHz  Pass 0.3
Rafarence SPL ancall alher ranges FPass 3
2 dB balow wppar imit of each range. Pass 0.3
2 dE shove lower limit of aach rangs Pass 0.3
Lineasnity rangs for SPL &A@ maferance ranga | SlapSdBard k. Pass 0.3
Frequency weightings A Pass 0.3
7 Pass 03
Lin Fasa 03
Time weightings Single Bursi Fast ) Pasz o3
Single Burst Slow Pass 0.3
Peak rasponse Singlg 100us rectangular putse Fass 03
R85, socwracy Crest facior of 3 Fass 3
Tiimi wekghting | Single burst 5 ma al 2000 Hz Fasz ik
Repeated at frequency of 100 Hz Pass T3
Time averaging 1 ms hurst duty fector 1/10" at dkHz  Pass 43
1 ms burst duty facior 110" ol dkHz  Pass &3
Pulse ranpge Smnple st 100ms at 4 kHz Pass &4
Sound exposurng iavel Snpgha buarst 10ms at 4 kHz Pass 0.4
Cvarkoad ingication SPL Pass 0.3
Lag Pass 0.4

I Acoustic tasts

The complate sound kel meier was cabbratad on tha refarence renge rsing a BAK 4225 aoowslic caliorator
willh V000HZ and SPL 94 95 The sansilivity of e sound leval meber was adjusted. The l=stresubl a8 125 Hz and
B000 Hz are given in balow wilh lest stabus and the estimated uncetainlies.

Expandad Covarage
Tesi: Bubtest Status Uncertanity (dBj) Factor
Agoustic reEponss Wiaightog A 8f 125 Hz Fass 03
Niaighbing & Bt E000 He Fags 05

3, Response bo associabed sound cafibrator

NiA

The sxpanded pnoerdainties have been calculaled m accerdance wilh the SO Publcaton *Guede to ihe sspression
of uncertainty in measurcmenl”, and gives an mierdal estmatad bo have & level of confidance of B5%. & coverage
{gctor of 245 assdmad uniass explicily siated

/ - End
: s .fj
Calibratad by; e Checkad by: : ‘j
urg Chi ¥ip lI| Shel Rwmg Tal
Diate: Mhay-20158 S Diate: 03-May-2019

Tha standard{s) anc equiprperd used in 1he calibatiaon are iraceable 1o national arimemational mcognised slandargs sand are
cakbraled on a schedule teimamiain ihe reguired. accuracy laval

& Spda & Maon sl Engetingnig Cs 18 Fern b CANP S22 e 1% es IR 000

Hong Koy Accreditalion Servics (HEKAS) hag accrediied this labombory (Reg Mo, HOWLAZ 028} under ihe Hong Kong Labomstory Acdredilation
Scheme [HOKLAZ) far specfic calibration: actvilies ag lissed in e HOKLAS diraciony of aporediad laboratonas. Tha resubs shown in this candcata
&g trecaaba 1 the Intarmatonal Sysiam of Unils (560 or recognsed measuremenl slandards. . This cedilicale shall nol Be eproduced axeept in lull
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CERTIFICATE OF CALIBRATION

Certificate Ho.: ERCAT 16 02 Page 1 af 2
Item tested

Description: Sound Lewal Mabtar (Typa 1) Microphone Freamp
Manudachurers BAK B&K B&K
TypadModel No.: 22501 4550 Zoo0ne
SaralEquiprment Ka. 3002645 20A0A50 18552
Adagtars used! . - =

Item submitted by

Custorner Name: Lam Gaolechnics Lid

Address of Cuslomsr, -

Raguest No.. -

Drale af racaip: 18- Jan-2019

Date of test: 1#Jan-2014

Reference equipment used In the calibration

Description: Model: Sarial Mo, Eupiry Date: Traceable to:

Multi fongton sound calioralor BEK 422 Janaddd 23-Aug-2013 GHEMEC

Sigral genaraiar O 360 33873 24-fpr-2005 CEFREI

Sagral penorano: LS 360 1337 2E-Dac-20110 CEPRER

Ambient conditions '

Tampesature: 21sM°C

Relathve humidily: 50+ 10-%

Air pressure. 1005 £ 5 kPa

Test specifications

1, Tha Sownd Lewved Matar hias bean calibrated in accordance with the requiremenls as specifisd in BS THA0: Part 1 1657

and the lab calivration procedune SMTPI04-CA-153

2, The elecirical 221y weare perfanmed using an elecirical signal subsfiluied for the microphana which was removad and
replacad by an eguivalent capaciance within a tolerance of +20%

& The acowstic calipration was performad using an BAK 4725 sound calioralor and coreclons was applied for fhe diference
batwesn the rea-lield and prassuare responsass of the Sound Leve! Meater,

Test resulis
This is to ceatify thal the Sound Level Meter conforms fo BS TE80; Part 1: 1987 for tha conditions undes which tha esl
was perommed

Datails of ihe parfomed measuramants are presamsd on page I of [his sertificabe

Actual Measurermeant data are dacumenied an workshaets,

Approved Signatory: Date:.  19-dan-201% Company Chop!
Fang Jungl

Cormments:  The resulls reportad in Phs’certficate refer to the condifion of the mstrument on the daie of calibrabion gnd
cany na implication regarding the long-term stabiliy af 1he instrument

& Hoati & WanEets Emptiiiyg Ca, LK Fan Mo CARFA G- geee Wy MG 07

Hong Kaong Accractiatian Servce (HKAS) has accradited this laboratdry (Aeg. Mo, BOKLAS DEB) under the Hong Kong Leboraipry. Accraddation
Scheme (HOKLAS) for specilic cakbaaton activitas as Gabted in e HOKLAS dieciory of accrediled laboratanés. The nesulls shown in this cerilicale
ame baceable fa the Inbematicnad Syslem of Uniks 1S or recognised maaswremerd standarcs.  This cortificate shal nol e reproducsd excapt in ful
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Certificate Mo.; 19040115 02 Page 2  of 2

q: Electrical Tests
Tha elecincal lasts wara I}Ell'|l:l1'|El:| U BN anuivalenl capacienca substtubad for fhe ﬁﬁﬂ'ﬂﬂ.‘luﬂz. The resulls

are givan in befoy with teal stalus and he estimabed upcertainties. The "Pass” means tha resis® of the test is nside
k2 boleramces stabed in he lest specifications. The *-" means the reswlt of testis cutside these tokrances,

Expanded Cowerage
Test Subtest: Status: Uncertanity {dB} Faclar
Sef-genaraied noise A, Fass 03
C Pass 18-
Lin Fass 1.6
Lingarity range tor Lag Al ralarengs range . Siep SdB s akHz  Fass 0.3
Referance SPL on all olber ranges  Fass 0.4
2 #8 below upger limil of each rangs Pass 0.2
2 0B above lowear limit of each range Pass 03
Lmearity range for 5PL At redarence range  Slap S o8 4 kHz  Pass 03
Frequancy waightings A Pagsg 03
C Pass 0oa
Lin Pass 0:3
Tirme weighiings Single Burst Fast Pass 03
Single Burst Slow Fazs 3
Peak rasponse Single 100ps recianguiar pulge Pass 3
FLM.5. accuracy Cresl faclar of 3 Pas= 3
Tarme weighting [ Single burst 5 ms at 2000 Hz Pass 0.3
Repeated at frequiency of 100 Hz Pass 0.3
Tima averaging 1 ma burst duly factar 17107 st dkHz Pasz 03
1 ms burst duty factar 119" at 4kHz  Pass 0.3
Pulsa rangs Single burst 10 ms a1 4 kHz Fazs 0.4
Sound axposena lavel Single burst 10.ms 81 4 kHz Fasa 0.4
Crearlgad mdhcabon SPL Paas 0%
Lag Pass 04

2, Acoustic tests

Thea complale sound ayel meter was calibrated an the reférence range using a BAK 2726 acousts calibrator

willh 1000Hz ard SPL 84 4. The sensitreity of the sound leved meter was adjusied, The test result at 125 Hz snd

8000 Hz are given in below wilh best stalus and the estimated uncedanties.

Expanded Coverage
Test: Sublest Status Uncertanity (4B)  Factar
ACOEEic responss Wetsghting & al 125 Hz Pagy 0.3
Weighting & a1 B000 He Pass a5

. Response to associated sound calibrator
LY

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

End =
) .
Calbrated by: e Checked by :
Fung Thi ¥ip ﬂ Hiwtnig Tl
Daba: T-dan-201% Drabe: 19 Jan-201%

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

&8l & Mdlemsh Baganiaeng Lo, LK Form Rl CARPES T Hmgoe 1iFes T LARADET

Hong Kong Accredialion Servies [HRAS) has mocrediad this labaralosy (Reg Mo, HOKLAS 028) untdes the Hong Kong Labaraloey Acoredialion
Schame [HOKLAS] far specilic cabbration activiies as isted in the BOKLAS direciory of accradiied labaraiories.  The msults shown i This cemficals
are fraceabia 1 the Inermalional Byetem ol Unss (S0 or ecoaniasd measurement glandands This canficate ahal nol be meonrodused axcect in ful
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Certificate Mo 1CARA0T 02 Page | of 2

Item testad

Dascription: Sound Level Meter [Typs 1) Micraphans Préamp

danufaciurar: B&K BAK BEK

TypeModal Mo 2280-L 4953 200z

SerialEquipment Mo ; A00E780 287240 21213

Adaptors usod: - . .

ltem submitted by

Customer Name; Lam Geotachnics Lmisd

Agdrass ol Cuslomer -

Feques] Mo -

Dade of receipt: 07 -Sep-2318

Date of test: 10-5ep-7018

Reference equlipme{'lt used in the calibration

Descriglion: Mol Serial Mo, Expiry Date:- Tracaabls to:

Muk funchion souno cabbeator BEK 4231 SokhAed 23-Mug-I0g CAGISMEC

Sioral genaraion 0S5 3e0 il pac] 24-Apr-2018 CESRE]

Sigred GeranEial 05 ZE0 EAZ2F 23-hpri2018 CEFREI

Ami:rian't conditions

Temperature: 21217

Relative urmdity; 50210 %

Air prassura; 105 + 5 hPa

Test specifications

1, The Scund Leval Melar has been catbratad in accodance with the requiremants a5 specified i BS 7580 Fart 1 1897
and ihe lab calibrabsan pracedure SMTPOM-CA-152

2. The ckecirical tests were perdomed wsing an efectical sagnal substiuled for the microphone which was removed and
replaced by an equivalent capacitanco within & lolrance of £310%

3, The acowstic cafibration was perfemmed usmg en B&K 4226 sound calibrabor and cormactons was spplied for the diffarencs
bebwoen the free-ficid and pressune respansess of e Saund Level Maper

Test results

This I8 to cartify that the Sound Leval Mater condomms to BS 7530, Part 1 1957 far the candificns under which tha test

was parfarmed

Oelzids of the parfomed measurements are pressnled on gage 2 of his certdicabs

Achisl Magaurernant dala are documentad on worksheats

Approved Slgnatony Data:  1-Gep-2lig Company Chop:
Feng

Commends:  The results repoeted in this cerificabe refar o the condiien af the nstrumenl on thie date of calipration and
Canmy no implhication l'E'DBfI.'.“.I"I] tha Iong-1enm stabaty of ihg instument

&S0 B bsapls Ergaeseng Ca Lie Feem ke CAAP 157 LAwas | Rew CERAETIGHT

Hong Kpng Accraditstion Sémvice (HEAS] has sccredfed this Iabaratory (Reg. Mo, HORLAS 028] under The Hong Hong Laborabory Accreditation
Schamg [HOKLAS) for spedic calibrafion acivilies &8 fEbéd in ihe HOELAS dreciory of accredibed faboratories. The resuls shoen 0 (e cetilicalé
are Irpceabie 16 the IMematonal Sygem of Linds (51) or recogrized measursmeni starderds,  This cerilicsta shall net be meproduced axcept in ful
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CERTIFICATE OF CALIERATION

(Continuahion Papa)

Fa

.[:-urlifiﬂln Mo.: 1&CADRDT 02 Fage 2 of
1, Ebectrical Tests
The slectncal bests were pefamed usamg an equivalent capacitance subsiifulad for (e microphane. The esulis

arg gen nbekw with teststatus and the estimated uncedanines: The "Pass” means the resall of 1he (25115 mside
the splerancas statad in ihe 1851 specifications. Tha °-° maans tho resull of test is outside these olerancas

Expanded Coverage
Test: Sublesk: Stahes: Uncartanity (dBj Factor
Seff-generaied noise & Pasy 0.3
i Pass (kN
Lin Pass 14
Lanearily range for Lag it referance rangs | Shep 5 d0 & 4 kHz©  Pass o3
Felf@panoe SPL on all athier ranpes Pasg 03
2 dB Belpw upper limil of 2ach ange  Pass (1%
2 dB above lower lmat of aach range  Pass L]
Linearily range for SPL Abrefsrence rargs  Slep SdB dtd WHe  PBS6 3
Frequancy weghtings A Fass a3
c Pass 3.3
Lin Pass 0.3
Time waightings Singks SBueet Fast FPaes a3
Singke Buesl Slow Fags a3
Peak response Single 100us rectangular pulse Fass 0.3
R M5 accuracy Crest factar af 2 Pas= 0.3
Tama waighiing | Sangle burst 5 ms st 2000 Hz Fass 03
Repeated a1 fraqueancy af 100 Hz PFass 03
Tame averaging | ms burst duty facior §10° at dkHe  Pass 03
1 mie burst dudy factor 1107 at dkHz  Pass 0.3
Pulse range Single burst 10 s al 4 kHz Fass 0.4
Spurd exposune kEael Single burst 10 ms al 4 kHz Pasa 0.4
Cwprdoad indicaticn SPL Pass o3
Lig Pass 04

Acoustic tests

The complets sourd leval meter was calibrabed on the referenca range ising a BAK 4226 scoust: calibrator
with. 1 D0Hz and SPL 94 48, The sensiivily of Ing sound leved metes was adjusted. Tha best result ab 125 Hz and
BOOD He are given in beice with &st siales and 1he eslimaied uncemanlies

Expanded Cowverage
Test: Subtest Status Uncertanity (d8] Factor
Acpushc iesponse Waightimg & af 125 Hz Pass a3
Wiaighting & st 800 Hz Pass U

3, Respanze to assotiated sound calibrator

LI

The sxpanded uncertairdis have been cilcubaled n accondancs wilh the 130 Publicatian "Guids o {he expressan
of Encerainty m measeement”. and gves an nlerval estimated 10 kave a leved of confdencs of 5%, A coverage
facior of 3 e assumied undass ephcily stated

) =
Ealibrated by ) Checked by ﬁftﬁ,‘-
Fursj CH ¥ip Siwek wnog Tal
Date: 10-5ep-2013 D:ate: 10-5ep-2078
The standard{s] and equi tused in e calibration are acesble la nalional o mbermabonal receamesed standards and e

calibeaied on a schedule 1o maintain the required accuracy loved

£ Bt & Wil Erogrsisiong O Lid Forrd e SAAP 1 St 1R S0

Hang Kpng Accrediaton Sardoe |HKAS] has accregdiied. ihis [sborabary (Aeg. Mo, HOELAS 028j under tha Hong Kong Laboratory Accredibaban
Sebame [HOKLAS) Tor spaecilic calbrasion Boihvities as lised in ihe HOKLAS diredary of acensdiled labovatones.  The resudts shown in this corificain
e fraceabie ho tha inlemationad Syslem al Unils (3001 meognised mapsuramend standmms. This carificale shal ot be reprodwded excapl in ful,
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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,
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Calibrated by, S min Checked by: il i L
Fing Chivip | Firek Koy Tt
Date! 15—HE5'|‘-E|:|1.EI"I Date: 15-May-207Td

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

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

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




Calibration Certificate

Cerificate Number 2018010857
Cusioimar

LAN Epvironmental Services Lid
I1/F Centre Ppint

1E] =183 Gloucester Rowd
Wanchui, , Hong Komng

Model Numbar  CALZ00 Procedurs Nuinber D000 83585
Serlal Number 13048 Technician Scoll Manbgomery
Test Results Pass Calibration Dafe 29Ot 20148

- : Calibration Due
rikar Concirion  [poperatie Famperatne 23 ¢ 403°C
Desoription Larsom Davis CALIOD Acoustic Galibralor Humidify L %RH +3%RH

Static Pressure 1W012 kPa 21kPa

Evailuation Methed The data is aquired by the insert voltage calibration method wsing the reference microphone’s open

circuit sensithity. Data reported in dB re 20 pPa

Compliance Standards Compliant to Manufacturer Specificabons per DDDDT.8180 and the following standards
IEC 608422017 ANEI 51 £0-20068

Ezzaiing |ah cerifies that ihe instruman dedcribed above maeds of axceeds &l specifications as stated in the relerenced pracedurne
{unless ptheswise nobed), i1 has besn calibraied using measurement slanderds receable 1o the 5 ihrough the Matanal Instinae of
Slandards ard Tachnology (MIST) orather nasonal measurement nstitubes, and mests ihe requiremanis of BSOAES 1702550045,
Test poknts marked with a 3 in the upcesaintles column o not fall within this laboratory's scope of accreditation.

The: quality swsiem is regisiened 1o 130 2001 :2008

This caibralicn s a direct companson of the wil under wesl i he |isled releence standards and did ngt svohse any sampling plans ie
campete. Mo gllowance has baen made far the inslabilty of the test davice due 10 use lime. elc. . Such ehrwances wowdd o mada by
B cosiorner 48 nesded.

The uncarainties wene compuled in aceordancse with the 150 Gude 1o 1ha Exprassion of Unceranty in Measoremeant (GUM]. A
coveraga Factor of approximately 2 sigma (k=2) has been applied o the slandard uncertainty 1o express the axpardod uncariainky af
appraximately 95% confidence leval,

This report may not be reprodussd, except in full wiless pesmiseien for the puidication of an approved absiract = obtained in wriling
from the arganizalion issuing this repod

Samilards Lyed
Description Cal Daie Cal Tue Cal Stamdard
Agilent 344004 DM FOR0TE 0970672019 TR
Larspn Dpwis Maodel 2900 Beal Thoe Anabyzer N0 LE - D201 (=]
Migrophane Calihration Sysiem BLOTIR  BRO7R019 UIERE RS
12 Presmplifier (UHKIOLE - 08201y (6504
Larsen Dovis 112" Preamplifier T-pin LEMO BEAOTOIE DRAT2019 0307
12 ek Microphons - B - HI0Y P TNIOTE (SN 201Y QUG i
Fressure Transduces GRARSOLE - ORAB2019 Q07368

Larsen Davis, o division of PCE Plezomanics Ing
Fad] Wiost B20 Marth
Frowvo, UT 4601, Unied S1aies

T 61 84- 000 | A PCE PIEZOTROMICS DIV,

T =
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CERTIFICATE OF CALIBRATION

Cartificate Mo, 180A1220 02 Page: i af ¥

Item tested

Caacrglicen. .-!..:_uuaum Calbralor (Class 1)

Menutaciures Laraon Davis

Typafode Ho.: CALEI0

SarialEqupment Mo, 13128

Adaptors used: -

Item submitted by

Cursbamer Lam Enviranrménlal Sarvios Lid.

Address ol Cuslomer.

Reques] Ma.. "

Crake of receipt; 2-Dap-20158

Date of test: 78-Dac-2015

Reference equipment used in the calibration

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

Leh standard microphone BE&K 4180 2413857 A-Apr-214 5CL

Freamplifier BA&K #5673 AEARHET 2-Apr-2nd CEPREI

Measurng amplifier B&K #6110 A3E4 (8 -y 2015 CEPRE|

Signal ganarstar x5 350 33T F Ape- 14 CEPREI

Dligital mult-metar J4L01 A, LEEAG0ETIS0 23 Apr-H14 CEPREI

Budio anakyzer Ae038 GR41IN0ED FAApr-3014 CEPREI

Linmwearsal countar saaza, MY 4000562 I Apr-2019 CEPRE]

Ambient conditions

Temperaiura; bl e 3 el

Retathve Dumidity; A+ 10 %

Alr prassung: 1008 £ 5 hPa

Test ‘Epﬂﬂi‘ﬁﬂ&fh‘l_ﬁ

1, The Sound Calibrator has been cal@raled in sccordance with the requinameants ae spacified in IEC 60542 1897 Annex B
gnd tha lady cakbration procedure SMTPI04-Ca-156

& Tha catibrabor wag tastad with (15 axis verical facing downwiards &l the speciliz frequency using insan vellage Bchnigus

3. Thea resulls ane rounded bo tha neanest .01 B and 1 Hz and hava nol been correched for variatons inom & referencse
pressurs of 1013.25 hechoFascals as the makers inlermation indasales 1hat 1he indtrument is ingarsitive (o pressure
charnges.

Test resulls

Thes s bo cerdfy $af S sound calibrator conlonmms 1o the requuements of annex @ of IEC 80542 1887 lor e condhons under which tha
kgl was gerformed. This doea ncd H'Iﬂ]h' el the souiind cakbratar meals IEC 60942 wndear aimy other condilians

Defals of the paromed measuramants ara presanied on page 2 of this carificata

Approved Slgnatong: Date:  #9-0ac-2048 Company Chop: ;
1 e

Commants: The resulis reporied n I refer fo Ihe condilon of e nstrumend on the date nfc,ahtualmr:‘;ﬂ-

cany no mplcation regarding fhe b stability of the msruman

l}s.a-l:q:hmn.'_ll Ergnaserg Ca Ll Faam M, DA G- 1y nus 100y, [R5 183G5 T

Horng Kaong Accredfalion Sendes (HKAZ) has apcrediad this lapprabory (Reg. Mo HOXLAS 053) undar the Hong Kang Laborssory Accrediation
Schame (ROKLAS] for spachic calibrabon sclvilies as [sted in e HOKLAS direclory ol acoredied Sboralonies. . The msulis shoan in this carficaie
are iraceanls o the inlernasonal Systom of Units (51) or mcogrésed measuramant siandards.  This ceiicaie shall nod be raproduced. excaal in tull
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SOILS & MATERIALS ENGINEERING CO., LTD. m n-g:
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VF. Leader Centrm, 37 Wong Chik Hang Road, Ahendnen, Hong Kong,  Fax (852} 2455 1553 T ol
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CERTIFICATE OF CALIBERATION

(Centanuation Page)

Carilicale No.: 1BCATZ20 D2 Faga: 2 of 2

1, Measured Sound Pressure Level

The paitpol Seund Pressure Lavel in tha calibrator head was massured at tha setiing and freqguency shawn wsing
& calibrated aboratory siandard microphone and insar voitage lechnigue. The résults ana given n bekw wilh
the estirmaled uncetainlies

(T gl beved in o) e 20 P

Fraquancy Cutput Sound Prossura Mioasuned Culput Estimated Expansad
Shown Lawvel Setling Sound Prassure Lavel Uncertainty
He | 4B | oH 4B
1600 B (0 B1.44 0

2 Sound Pressura Level Stabllity - Short Term Fluctuations

The Sharl Term Flucluations was delenmmed by messuring (e maximum and mimmum of the fast waighted DC
autput of the BAK 2810 measuning ampbfier over a 20 second tme interdal as required inthe standand. Tha Short

Tarm Fluctuation was found o be:
AL 1000 Hz STF = 0.006 dB
Estimabed capanded uncarainky 0,008 d&

a, Actual Output Freguency
Tha determinsiion of actual output frequency was made Using B B&H 4150 microphona togeiher wilh @ BAK 2873
preamglifier connacied b a BEK 2610 measuring ampldies. The AC culpul of the Ba&K 2610 was laken 1o an universal
counler which was used 1o delerming the requency averaged oeer 20 second of operaton as requeed by the
stardard. The actual cutpua freguency at 1 KMz was;
AL1000 Hz Agtusl Frequency = §¥99.4 Hz

Estimated expanded uncertanly 0.1 Hz Coverage faclor k = 2.2

4, Total Hoise and Distortion

Far the Talal Meise and Detortion measwement, the unhilbered AC auiput of the BEK 2810 mpasunng amglifier was
connecked b an Agilent Type 8203 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 calculatad in accordance wih ihe 150 Publication "Gude o the expression

‘of uncetainty in meagsuremanl”, and gives an inkenval estinalad o heva 8 kavel of coplifence of B5%. A COVETapa
factor of 2 & essumad unless explicilly slaled.
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calmratadh;-:/llllf S 1 Chacked by m
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Fieg Chi Sk Howairgg, Tat
Diate: ZHaDige: 2 Date: 29-Dec201E

ha siandardis) and equipmant used n tha casbrabon ara fraceabs to national or intarnabonal recognised slandaids and as
calibrated an & scheduls to mainizin {ha reguired accuracy lavel,

£ Soeg A Mabpiguy Crgrasnng S i Form Ho L e RPTEE- Jasea pRey CGNRS0NR

Hong Kong Agcraditation Service [HEAS) has acoredied this Sboreiory (Reg, Mo, HOKLAS 028) under e Hong Rong Lobaratory Aocredtation
Schame (HOKLAS) for specilic callbiratian acihvilies a8 listed in e HOKLAS direciory of acerediled laborafones.  The resuts shown 0 This cenilicais
## lrcasbis b0 tho Intamational Sysiem of Uniis (55 or raccgnisad measwement standamts.  This cestificate sha@ nod be reproduced sxcapl in ful




