TISCH

Environmental

Ny

RECALIBRATION
DUE DATE:

January 24, 2019

Calibration Certification Information
Cal. Date: lJanuary 24, 2018 Rootsmeter 5/N: 438320 Ta: 293 K
Operator:  lim Tisch Pa: 7569 mm Hg
Calibration Model #:  TE-5025A Calibrator 5/N: 3166
Vol. Init | Vol. Final AVol, ATime Ap 4aH
Run {m3) (m3) {m3) {min) {mm Hg) (in H2O)
1 1 2 1 1.4430 3.2 2.00
2 3 4 i 1.0270 6.4 4.00
3 5 & 1 0.9220 7.9 5.00
4 7 8 1 0.8780 8.7 5.50]
5 9 10 1 0.7270 12,6 8.00
Data Tabulation
Pa \/ Tstd ) f ( e
Vstd Qstd \/ ﬂH( Psid )( Ta Qa AH TafPa)
(m3) {x-axis) {y-axis) Va (x-axis) {y-axis)
1.0087 0.6990 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 2.8467 0.9534 1.3526 }.?593;
m= 2.12231 m= 1.32895
Q_S.TD = ~D.ﬂﬁﬂ_1_ﬁ QA b= -0.03719
r= 0.99999 r= 0.99993
Calculations
Vstd=|AVol{{Pa-AP)/Pstd){Tstd/Ta) Va=|AVol({Pa-AP)/Pa)
Qstd=|Vstd/ATime Qa=|Va/ATime
For subsequent flow rate calculations:
G Pa Tstd V=
QOstd= 1/m ((_JEI.H (-'F',';Ed—)(—'—.l.a )) -b) Qa= 1/m (( ﬂ-H( 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 HZ0) 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

TOLL FREE: (877)263-7610

FAX: (513)467-9009
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Calibration Data for High Volume Sampler (TSP Sampler)

Location CMAlb Calibration Date 23-Aug-18
Equipment no. HVS001 Calibration Due Date 23-Oct-18
CALIBRATION OF CONTINUOUS FLOW RECORDER
Ambient Condition
Temperature, T, 300.7 Kelvin [Pressure, P, 1011 mmHg
Orifice Transfer Standard Information
Equipment No. Ori002 Slope, m, 2.12231 Intercept, bc -0.06016
Last Calibration Date 19-Jan-18 (HxP,/1013.3x298/T,) *?
Next Calibration Date 19-Jan-19 Me XQgqg +be
Calibration of TSP
Calibration Manometer Reading Q st Continuous Flow IC
Point H (inches of water) (m*/ min.) Recorder, W (W(P,/1013.3x298/T,)*%/35.31)
(up) (down) (difference) X-axis (CFM) Y-axis
1 15 15 3.0 0.8397 24 23.8602
2 2.5 25 5.0 1.0758 32 31.8135
3 3.9 3.9 7.8 1.3366 42 41.7553
4 5.0 5.0 10.0 1.5097 48 47.7203
5 6.1 6.1 12.2 1.6645 53 52.6912
By Linear Regression of Y on X
Slope, m = 35.3840 Intercept, b = -5.9099
Correlation Coefficient* = 0.9996
Calibration Accepted = Yes/Ne**

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

** Delete as appropriate.

Remarks :

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

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

Calibrated by

Date

Ray Lee Checked by Pauline Wong

23-Aug-18 Date 23-Aug-18

Pilot Testing Limited
Room B12, Block B, 5/F, Tonic Industrial Centre, 19 Lam Hing Street, Kowloon Bay, Kowloon.
Tel: (852) 2527 6691  email: info@pilot-testing.com
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Calibration Data for High Volume Sampler (TSP Sampler)
Location CMAID Calibration Cuata 18-0el-18
Eguipment no. HSa Callbration Cus Dade 18D 18
EALIBREATHN OF CONTINUOUS FLOW RECORDER
Ambilort Condibion
Tempaerature, T, 2872 Harin |Prossure, P, Ty fTHg
Qrifice Tranafer Standard nformatian
Equiijpsnt Mo, Qi Slopa, m, 21z21 Intercapt, b 008018
Last Calibration Date 18-dari-16 fHxP, /10133 x298/T,) ™
Hext Callbration Dabe 18 dan-18 Me X Oy 0,
Calibration of TGP
Calibraton Manpmeiar Resding L~ [ Candinuaiss Flow Ic
Pgiml H (i hein af waber] |:|"|'|:I ) Racarder, W VR0 3R 0T, | AR a1
[uip] (dowtt]  [dilfarance] K-axis L g5 ] Yeamls

i 1,7 1.7 e {100 b 2T ARy

'3 2.5 2.5 &0 1.0854 k| AEanTe

3 4.0 4.0 O 1.26854 43 A3 1406

4 & 5.2 e 15674 49 A0 60

5 [ 6.6 152 1.7458 55 BE 1704
By Lingar Regression of % an ¥

Skape, m = 3337Th Inbercapl, b = -2.8174
Camalalicn Costlicant® a 0.a8aT
Cabbeaton Accepiad = Yo

* i Comalatian Coefficient = 0990, check and recalibralicn again
" Dedede g5 apprognabs,
R atii = A= par clienl’s providsd infarrnalicn, the eguipment refecencs no. of the calibealad High Volumes Samplar has been

E oid from ELAEZ 1o HY ¥ ol to 1 in guality m nf sypslam
Calibratod by Ry Lvs Ehacked by Puakng Wong

&

Bioad 18.0cl-18 Data 190118

Tel: (B3Z) 2527 eEE1

Pct Te=ting Limibed

Rocen B12, Biosk B, 5F, Torec bdustria! Qantne, 19 Lam Hing Streat, Mewiton Bay. Kowloan
email Wledpile-estirg com
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Location CMA2a Calibration Date 23-Aug-18
Equipment no. HVS002 Calibration Due Date 23-Oct-18
CALIBRATION OF CONTINUOUS FLOW RECORDER
Ambient Condition
Temperature, T, 300.7 Kelvin |Pressure, P, 1011 mmHg
Orifice Transfer Standard Information
Equipment No. Ori002 Slope, m, 2.12231 Intercept, bc -0.06016
Last Calibration Date 19-Jan-18 (HxP,/1013.3x298/T,) *?
Next Calibration Date 19-Jan-19 Me XQgqg +be
Calibration of TSP
Calibration Manometer Reading Q s Continuous Flow IC
Point H (inches of water) (m*/ min.) Recorder, W (W(P,/1013.3x298/T,)*%/35.31)
(up) (down) (difference) X-axis (CFM) Y-axis
1 1.6 1.6 3.2 0.8663 28 27.8368
2 2.2 2.2 4.4 1.0110 35 34.7961
3 3.7 3.7 7.4 1.3026 44 43.7436
4 4.6 4.6 9.2 1.4492 51 50.7028
5 5.9 5.9 11.8 1.6375 54 53.6854
By Linear Regression of Y on X
Slope, m = 34.0314 Intercept, b = -0.4992
Correlation Coefficient* = 0.9914
Calibration Accepted = Yes/Ne**

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

** Delete as appropriate.

Remarks :

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

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

Calibrated by

Date

Ray Lee

23-Aug-18

Pilot Testing Limited

Checked by

Date

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

Tel: (852) 2527 6691

email: info@pilot-testing.com

Pualine Wong

23-Aug-18
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PILOT
Calibration Data for High Volume Sampler (TSP Sampler)
Losaliam i CMAZa Calhration Date ! E3-0e1-18
Equipmant nia, HWEO0E Calbratlon Dwes Date 15-Dec-18

CALIBRATION OF CONTINUOLIS FLOW RECORDER

Ambignt Condition
Temparatur, T, bt Halvin |Prassure, P, A7 mmiHg
Qrifice Transier Sandard information
Euipment Ha. b2 Slepe, m, 212239 Imtercapt, b 40.0601E6
Last Calibration Date 19-4an-18 (HxP, f1013.3x208/7,) ™
Hext Catibration Date 1Hfan- 18 My X Gy ¥ 8,
Calfratian of TSR
Cafibradicn Miamameter Resding Lr 15 Canlinuous Flew i
Poing H {inches of wador) {rr  min | Rucorder, W P DT BT 1 s
juph [down)  {cifference Eeauis ICFMI Yeaxis
1 16 16 & LETE] @ 2F.LER3
2 P ] 2.6 E 1,9083 3 30112
3 4.4 R iR 1.3654 a7 HEAATL
4 B2 5.2 0.4 1.5528 a0 50.1635
5 E5 6.5 1.0 17528 54 54,1765
[Bry Linear Regresaion of ¥ on X
Slape, m - 2 &dT0 Filercapl 0 = -1.48480
Cormelation Coeflicient® - 9975
Cafibraticn Accapled = Yosibe™

*# Cormalation Coafckant < 0950, check and recafibration @gain

™" Dadeba @5 appropnaba;

p— A5 parcliens provided information, Ihe egquipment referenca ro-al e calibraled High Valume Sampler has boen
re-ansgned b EL448 o HVEIDE with respecl 1o 1he updsts in guality mansgemant sxsm

Cabliratad by : Ray Les Checked by FPualise Wong

Dista 18Dk 18 Date 18-0t-18

Pt Tasting Limited
Boom B12, Block B, &F, Tonic Industrial Cenire, 1% Eam Hing Sireal, Kostoon Boy, Kowioon,
Tel (AR 2527 66E  emai wilfodpilol-legling com
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Calibration Data for High Volume Sampler (TSP Sampler)

Location : CMA3a Calibration Date : 23-Aug-18

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

CALIBRATION OF CONTINUOUS FLOW RECORDER

Ambient Condition

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

Orifice Transfer Standard Information

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

Calibration of TSP

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

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

By Linear Regression of Y on X

Slope, m = 30.9858 Intercept, b = 3.2800

Correlation Coefficient* = 0.9991

Calibration Accepted Yes/Ne**

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

** Delete as appropriate.

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

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

Calibrated by Ray Lee Checked by : Pauline Wong

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

Pilot Testing Limited
Room B12, Block B, 5/F, Tonic Industrial Centre, 19 Lam Hing Street, Kowloon Bay, Kowloon.
Tel: (852) 2527 6691  email: info@pilot-testing.com
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Lacatian Chifia Calibration Date 19-Oct-18
E quipment no. HVEIZ Calibration Due Data 19-Dec-1E
Ambéani Condition
Tomparaiura, T, Pt Helvin |Progsurs, P, 117 mmeig
Crilice Transler Standard infarmation
Equipman Me. Ol 2 Slope, m, Ff el Infarcept, bi -00601E
Last Calibration Dals 18-dan-15 (HxP, /10133 x298/T,) "
Haxt Calibration Date 18-Jar-19 P e S
Calibration of TEP
Calbration Manometer Heading [ 1 . Caontinuous Fiow [
Paind H {ircheas of watar) It min, ) Racondar, W IWIFLTD LR e 2500, 1 P s A
{upl idorem}  (differance E-nxis {CaFRA} W-anbs
1 1.4 14 2.8 18194 az 32,1048
] &2 22 &9 1.01594 g 38,1243
3 3.4 g 6.8 1.1 a4 44,1430
4 4.3 4.4 44 14155 L) &.15635
] 5.4 a4 10,8 1.5819 5 5. 831
|By Liresar Regressian of ¥ on X
Slope, m = 417434 Irdercepl, b = E16GEY
Corratation Corfficions® == fLEaGE
Caligratizn Accagied = Yealfa
*if Corelation Cosflcien < .880, chack ard recabbrafon agam
** Dalgle &5 Bppropdiate
I TS Ag par chanl’s provided indarmaion, ke eguipman] ralerence ng, of eocalDnatad High Valums Sampisr has been
re=assigred fram EL33S 10 HWSI1E wiih respest io the update in qualily managemen| syslam
Catibrated by Fary Les Checked by Pusiire: Wang
ks 19:0ck-18 Data 18:0cl-18

Pllal Teating Limiled

Roam 812 Block B, &F. Tonic Indusinal Cantre, 19 Lam Hing Smact, Kowloon Bay, Kowloan.

Tel: (BS2) 2527 G651 email] Infod@piol-leeig com
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Calibration Data for High Volume Sampler (TSP Sampler)

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

CALIBRATION OF CONTINUOUS FLOW RECORDER

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

Orifice Transfer Standard Information

Equipment No. Ori002 Slope, m, 2.12231 Intercept, bc -0.06016
Last Calibration Date 19-Jan-18 (HxP,/1013.3x298/T,) *?
Next Calibration Date 19-Jan-19 M XQgqq +be

Calibration of TSP

Calibration Manometer Reading Q s Continuous Flow IC
Point H (inches of water) (m®/ min.) Recorder, W (W(P,/1013.3x298/T,)"'%/35.31)

(up) (down) (difference) X-axis (CFM) Y-axis
1 1.4 14 2.8 0.8122 22 21.8718
2 2.0 2.0 4.0 0.9652 29 28.8310
3 3.6 3.6 7.2 1.2853 42 41.7553
4 4.7 4.7 9.4 1.4646 48 47.7203
5 5.8 5.8 11.6 1.6238 54 53.6854

By Linear Regression of Y on X

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

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

** Delete as appropriate.

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

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

Calibrated by Ray Lee Checked by : Pauline Wong

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

Pilot Testing Limited
Room B12, Block B, 5/F, Tonic Industrial Centre, 19 Lam Hing Street, Kowloon Bay, Kowloon.
Tel: (852) 2527 6691  email: info@pilot-testing.com
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PILOT
Calibration Data for High Volume Sampler (TSP Sampler)
Lacation ; CMAda Calibration Data 10-01-18
Edpiipmant i, HVE004 Calibeation Diuse Date 19-Dac-18

Amibbant Canditian

Temperature, T, 2872 Keivin [Prossore, P, mmr mirHg

Drilics Trapsfer Standard Ifarmation

Equipmeri Mo Qe Blaps, m, 21223 intercept, be A.0EOTE
Last Cafibration Date 18- Jan- 18 (HxP, /10133 208/,T, ™
Moxt Calibration Date 18-dan-14 Mie ¥ Qe ¥H,

Catitsratian of TEP

Calibratian Manamedar Reading O Conbnucus Flow I
Paint H {inches of waler] frn’ i) Recorder, i VPG 3 B ERRT ) i3 3 )

|igh (doran]  [dfarEnce Keanes [CFMI) Yeaxis
1 1.5 1.5 a0 5471 2z 220G
2 22 2.2 i.4 1.01eg 34 31,1014
k| 34 34 g.& 12811 41 411341
4 &7 4.7 Bd TATIT 50 511635
5 &0 6.0 1210 1.6668 i 56,1531

[By Lingar Ragression of ¥ an X

Slops, m = 41,6554 Filercapl b = -12:08E3
Corelaticn CoaMicant - 08874
Calioration Acceptad ] You'le™™

* i Comrelation Seeffician < 0.5, check and recalbration apain

** Delele as appropraie

PA—— As per clanl’s provided informaton, he egupment refarenca na. of The cailbraled High Maluma Samplar has boen

Calibrated by Ry Les Checked by i Pualrie Wang
D TO0-18 Duabe i 19-0ct-18

Filal Tesling Lanitad
Roam 812, Block B, &F, Tonio Industnal Cenire, 19 Lam Hing Sirest, Kowloon Bay, Kowioan:
Tl (BER 2027 6651 - email Infofliplo-lealing com
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; TE.G Calibration Data for High Volume Sampler (TSP Sampler)
Location : CMA5b Calibration Date 23-Aug-18
Equipment no. : HVS010 Calibration Due Date 23-Oct-18
CALIBRATION OF CONTINUOUS FLOW RECORDER
Ambient Condition
Temperature, T, 300.7 Kelvin |Pressure, P, | 1011 mmHg
Orifice Transfer Standard Information
Equipment No. 0Ori0n02 Slope, m, | 2.12231 | Intercept, bc | -0.06016
Last Calibration Date 19-Jan-18 ( HxP, /1013.3x298/ Ta) 12
Next Calibration Date 19-Jan-19 = M, XQgqg +be
Calibration of TSP
Calibration Manometer Reading Q st Continuous Flow IC
Point H (inches of water) (m*/ min.) Recorder, W (W(P,/1013.3x298/T,)"4/35.31)
(up) (down) (difference) X-axis (CFM) Y-axis
1 15 15 3.0 0.8397 34 33.8019
2 21 2.1 4.2 0.9884 40 39.7669
3 3.4 34 6.8 1.2499 48 47.7203
4 4.4 4.4 8.8 1.4180 54 53.6854
5 5.6 5.6 11.2 1.5960 59 58.6562
By Linear Regression of Y on X
Slope, m = 32.7067 Intercept,b = 6.8765
Correlation Coefficient* = 0.9988
Calibration Accepted = Yes/Ne**

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

** Delete as appropriate.

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

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

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

Pilot Testing Limited

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

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

Pauline Wong
23-Aug-18
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PILOT
Calibration Data for High Volume Sampler (TSP Sampler)
Location 1 ChiASn Galibration Cata 10-C1-18
Eguipment no. HVE0 Calibration Due Date 18-Dag-18

Ambient Condition

Tamparatins, T, HTa Relvin | Preasure, P, 1047 mmHg

Orifice Transfar Standard Infesmatlan

Eguipmen Mo Drigag Glogpa, m, 24221 Inbareapt, G -L0BHE
Last Calibration Date 19-4an-18 (Hx P, /10133 x298/T,) "™
Hext Calibration Date 10-Jdan-18 My X Qg b,

Calibraticn of TS®

Calinradic:n Manomatar Raading 4 Comndinuous Flow s
Poini H (inchas ol waler} |:n'|"'.' | Racardar, W (WP L xRl s 2

[uip [dowm]  [dillerance) L-axla 1GFM) ¥=axis
1 1.3 1.2 2H 0.7a08 3 F3.1070
z 2.0 20 44 0.47a8 34 & 1240
1 32 kBl B4 12721 4h 45,1472
4 4.2 &3 54 13054 = AOB3Y
5 E:3 5.3 108 15674 55 B8, 175

By Lirear Regrasson of ¥ on X

Skapa, m x 28,3747 Inlgreapd, b = 105474
Cormalaton Coatliceant® = 0, 5
Calinralian Accapadl = Veanlka""

* & Comalatian Coefficiend = 0,880, check and recafibralion agan.

* Delele as sppropiaie.

An per GhEnl's provided infaimalicn, [he sdupmen M;!Pﬂ'm:ﬁ Mool the calibraled High Viluma Sampler has bsan

Femarks -

me=assigned from EL222 1o HWS01 0 win respect 3o the updale in qualily marasgempent syslem.
Calibratod by - Ray Lae Chaoked by [ Pualina ‘Wong
Bisio 190118 Dot [ 19018

Pitot Tesling Limigad
Rocm B2, Block 8, 5%, Tonc Indistrial Genlng, 19 Lam Hing Sireel, Kowlcon Bay, Kowloen
Tal; (852 2527 6687 ernail nfod pilol-taaling Somnt
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PILOT
wlao bbbl . . .
TESTING Calibration Data for High Volume Sampler (TSP Sampler)
Location : MAle Calibration Date : 23-Aug-18
Equipment no. : HVS007 Calibration Due Date : 23-Oct-18

CALIBRATION OF CONTINUOUS FLOW RECORDER

Ambient Condition

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

Orifice Transfer Standard Information

Equipment No. 0Ori002 Slope, mc| 2.12231 | Intercept, bc | -0.06016
Last Calibration Date 19-Jan-18 ( HxP, /1013.3 x 298/ Ta) 172
Next Calibration Date 19-Jan-19 M. XQgqq +be
Calibration of TSP
Calibration Manometer Reading Q s Continuous Flow IC
Point H (inches of water) (m®/ min.) Recorder, W (W(P,/1013.3x298/T,)*%/35.31)
(up) (down) (difference) X-axis (CFM) Y-axis
1 1.5 15 3.0 0.8397 24 23.8602
2 2.2 2.2 4.4 1.0110 32 31.8135
3 3.6 3.6 7.2 1.2853 44 43.7436
4 4.7 4.7 9.4 1.4646 51 50.7028
5 5.7 5.7 114 1.6100 56 55.6737

By Linear Regression of Y on X

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

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

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

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

Pilot Testing Limited
Room B12, Block B, 5/F, Tonic Industrial Centre, 19 Lam Hing Street, Kowloon Bay, Kowloon.
Tel: (852) 2527 6691  email: info@pilot-testing.com
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Calibration Data for High Volume Sampler (TSP Sampler)
Location Mite Calbration Date 1e-0ci-18
Equipment mo. HY ST Calsbration Oue Data 10.Dac-15
MTIM FLOW RE
Amblent Cendibon
Tamparature, T, piic ped Katdin |Presaurs, Py T miréHg
Ouifica Transtar Standard Information
Equépmant Mo, Orig0z Slope, m, b | Indercept, bo 0,06018
Last Calbration Date 19-dan-15 [HxE, /13 axzea/7,) "™
Maxt Cadibration Daie 18-Jdan-1% My ¥ Qg +h,
Calibration of TSP
Cadibratian Manomaeior Reading L. Canlinucas Flavw IC
Pairt H {Inches of water) T Racardar, W WP, 1013 2a 2500, s 39y
upd idoswn]  [ditterarca) K-azis (CFH] f-auis
1 i.5 1.6 ad 82T 26 260850
b 2.4 24 4.8 1,050 as 18,1148
3 30 as T4 12485 48 489570
P 44 FE:) G 15082 54 54 1746
-] 6.2 8.2 124 16830 &1 E1. 2805
By Linear Regressian of ¥ on X
ﬂnp,ul T — A7 BRUE Inbarcep!, b = 22T
Corrafation Soafficient™ = 13
Calitralinn Acceptaid = Yauia®
*if Comalabon CosMcisn) < {.090, check & recalibralicn again
 Dedeta g5 appropriaie
Remas - B per chionls provided irfommalion. the squipmen reference ng of (he calbrated Hgh Volume Sampler has been
reassigned ram ELASS 1o FWSL0T with respect 1o the I i quadily managemend Syslom,
Calibeated by o mn Cheched by Pugling Weng
D 1800118 Data 1R85

Piial Tesing Limgad
Rooem BA2, Block B, 8F, Tonic indissdal Centre, 19 Lam Hing Sineat; Kowloon Hay, Kewlaon
Tab {562 2527 6681 emaill infed@pilol-ealing Sam
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PILOT
Loladin |
LSS Calibration Data for High Volume Sampler (TSP Sampler)
Location : MAlw Calibration Date : 23-Aug-18
Equipment no. : HVS008 Calibration Due Date : 23-Oct-18

CALIBRATION OF CONTINUOUS FLOW RECORDER

Ambient Condition

Temperature, T, 300.7 Kelvin|Pressure, P, | 1011 mmHg
Orifice Transfer Standard Information
Equipment No. 0Ori002 Slope, mc| 2.12231 | Intercept, bc | -0.06016
Last Calibration Date 19-Jan-18 ( HxP, /1013.3x 298/ Ta) 172
Next Calibration Date 19-Jan-19 = M. XQgq +bg
Calibration of TSP
Calibration Manometer Reading Q s Continuous Flow IC
Point H (inches of water) (m®/ min.) Recorder, W (W(P,/1013.3x298/T,)*%/35.31)
(up) (down) (difference) X-axis (CFM) Y-axis
1 15 15 3.0 0.8397 20 19.8835
2 2.4 2.4 4.8 1.0546 27 26.8427
3 3.6 3.6 7.2 1.2853 36 35.7902
4 5.0 5.0 10.0 1.5097 42 41.7553
5 6.4 6.4 12.8 1.7043 50 49.7087

By Linear Regression of Y on X

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

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

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

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

Pilot Testing Limited
Room B12, Block B, 5/F, Tonic Industrial Centre, 19 Lam Hing Street, Kowloon Bay, Kowloon.
Tel: (852) 2527 6691  email: info@pilot-testing.com
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PILOT
Calibration Data for High Volume Sampler (TSP Sampler)
Location 3 BLE T Calibrathon Dale 158-Cel-14
Equipmsent mo. 1 HWSIGE Calibration Due Date 19-Dac-14
IBRATI E H
hmbiamt Conditon
Temparaiure, T, v Mitin [Presare, Py o7 it
Orifice Transtar Standacd Infarmatsos
Equipmani Ne. Qrigg2 Blope, m, 21 Ingareent, be D056
Last Calibration Date 15-Jan-16 [HX P, /10133 x 288/ T,) ¥
Muxd Calibration Dats 18-Jan-18 Wiy B Qg th,
Calibration of TSP
Calibraton Manomelar Reading i Continuous Flow | i3
P H [inehas af watar) (m fmin) Racordar, W WP B S AT 1 TR T

(gl {dram)  (differance H-axis (GFAG -axis

1 15 5.1 A 0.8471 i 200654

2 24 24 4.0 10540 o 26.08E5D

1 3.8 38 T 13216 ] 3177

4 4.8 449 a4 150682 43 43 1406

.1 6.2 53 128 1.70E4 44 441602

|8y Lirgar Ragressian of ¥ on X
Slopa, m = 34 T4 Intercept, b = 0078
Loenadanon CoaRicians” = 11585
Calibration Aooegiad = Yiealo™

*if Corelation Co=flicent < 4990, check and recalibratian again

** Dalale a5 appropriale

A par clignt's provided irfarmation, the SquipirsEnt relesencs ne. of e cabbiatsd Hoh Velurne Samplar e besan

Ramarks :
i d from E o HY% Wil ol o hiz uipdaba i gqlusaity mana Gl Synhem.
Callbrated by : Ray Lee Chacked by : Pualing Wong
1800 190t
e B-0ct18 Dista 9-Dex 48

Pt Tesang Limited
Room B2, Blach B, &F, Teric iduatrs! Cemtre, 16 Lam Hing. Stresl. Kowloan Bay, Beratoon
Tel: (B52] 327 8691 emal: indo@picttesting.cam
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CERTIFICATE OF CALIBRATION

Certificate No.: 18CADZ13 02 Page 1 of 2
Item tested

Description: Sound Lavel Meter (Type 1) Microphone Preamp
Manufacturar: B&EK BEK BEK
Typaitodel Mo 2250 4950 ZC0032
SerialEquipment No. 270vva 2755007 19223
Adaptors used: . - -

Itermn submitted by

Customer Mame: Lam Geotechnics Limited
Address of Customer: .

Reqguest Mo, -

Cate of receipt: 13-Feb-2018

Date of test: 21-Feb-2018

Reference equipment used in the calibration

Description: Model: Serial No, Expiry Date: Traceahble to:
Multi function sound calibrator BEK 4225 2268444 03-Sep-2018 CHGISMED
Signal generalor D3 360 33873 25-Apr-2018 CEPRE!

Signal generalor DS 360 G1227 Ot-Apr-2018 CEPRE!

Ambient conditions

Temperature: 2041 °C
Relative hurmidity; 50+ 10 %
Air pressurna, 1000 £ 5 hPa

Test specifications

1, The Sound Level Meter has besn calibrated in accordance with the reguirements as specified in BS 7580 Part 1 1997
and the lab calibration procedure SMTPO04-CA-152

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

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

petween the free-field and pressure responsess of the Sound Level Metar

Test results

This is to certify that the Sound Leval Meter conforms to BS 7580, Pant 1; 1997 for the conditions undar which the fest
was performed

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

Actual Measuremant data are documented on worksheats:

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

Feng Jun I?:

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

Soils & Materials Enginsgrng So Lid Formedlo SARPISE thssae 1Sev CIDUTRR00T

Hong Kong Accreddation Service (HKAS) has accredited this laboratory (Reg. No. HOKLAS 028) under the Hong Kong Laboratory Accreditaton
Schame (HOKLAS) for specific: calibration activities as listed in the HOKLAS directory of accredited laboratories. The results shown in this certificate
arg traceable 1o the International System of Units (51) or recognised measurement standards. This cerificate shall net be reproduced except in full,
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SOILS & MATERIALS ENGINEERING CO., LTD.

otk M f7 b B 5 7 BEOPE P o1 3 oME

12'F., Leader Cenfre, 37 Wong Chuk Hang Road, Aberdean, Hong Kong,
E-rmail: smac@cigismes, com Website; www.cigismec.com

Tel: (852) 2673 G860
Fax: (852} 2555 7533

CERTIFICATE OF CALIBRATION

{Continuation Page)

Certificate No.: 1BCADZ1S 02 Page 2 of 2

1, Electrical Tests
The electrical tests were perfomed using an equivalent capacitance substituted for the microphone The resulls

are given in below with test status and the estimated uncenainties The "Pass" meaans the result of the test is inside
the tolerances stated in the test specifications. The ™" means the result of test is oulside these tolerances

Expanded Coverage
Test: Subtest; Status: Uncertanity {dB) Factor
Seif-generated noise A Pass 0.3
£ Pass 0.8
Lin Pass 16
Linearity range for Lag Af referanca range |, Step ScB at 4kHz  Pass 03
Reference SPL on all other ranges Pass 0.3
2 dB below upper limit of each range  Pass 0.3
2 dB abowve lower limit of each range  Pass 03
Limearity range for SPL A reference range , Step 5dB atdkHz  Pass 03
Frequency weightings A FPass 0.3
C Fass 0.3
Lin Pasgs 0.3
Time weightings Singte Burst Fast Pass 0.3
Singke Burst Show Fass 0.3
Paak response Single 100ps rectangular pulse FPazs 3
R.M.5 accuracy Crest factor of 3 Pass 0.3
Tirne 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 factar 110" atdkHz  Pass 03
1 ms burst duty factor 1/10° at 4kHz  Pass 0.3
Pulse range Single burst 10 ms at 4 kb Pass 0.4
Sound exposure level Single burst 10 ms at 4 kHz Pass 4
Cwertoad indication SPL Pass 3.2
Leq Fass 0.4

2 Acoustic tests

The complete sound kevel meter was calibrated on the reference range using a B&K 4226 acoustic calibrator
with 1000Hz and SPL 94 dB. The sensitivily of the sound lavel meter was adjusted. The test result at 125 Hz and
8000 Hz are given in below with test stalus and the estimated uncerfainties.,

Expanded Coverage
Test: Subtest Status Uncertanity (dB} Factor
Acauslic response Wesghting A at 125 Hz Pass 03
Weighting A at 8000 Hz Pass 05
3, Response to associated sound calibrator
HNiA

The expanded uncenamties have baen caloulated in accordance with the |30 Publication "Guids to the expressian
of uncertainty in maasurament”. and gves an nterval estimated fo have a level of confidence of 958%. A coverags
factor of 215 assumead unless explicitly stated

End -
—
Calibrated by: = Checked by:
Fumg Chi g Lam Tae Wa
Date: 1-Feb-2013 Date: 21-Feb-2018

The standardis) and squipnient used in the calibration are iraceable to national or international recegnised standards and are
cakbrated on a schedule o mantain the required accuracy level

\

Seels & Manznais Enganganrg Co o Lig Fem ho TaRPI S Mssue 1w CIOUDER0GT

Hang Kong Accreditation Service (HKAS) has accredited this laboratory (Reg. No. HOKLAS 028) under the Hong Kong Laboratory Accreditation
Scheme (HOKLAS) for spacific calibration activities as listed in the HOKLAS directory of accredited laboratories. The results shown in this canificate
are traceable o e Intarnational System of Units (S1) or recognised measurement standards. This certificate shall not be reproduced except in full.
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SOILS & MATERIALS ENGINEERING CO., LTD.

FHEFTTHLEI B ES LW Tel: (852} 2873 6360
V2%, Leader Centre, 37 Wong Chuk Hang Road, Aberdesn, Hong Kong. Fax: (852) 2555 7933
E-mall: smag@cigismec.com Wehsite: www. cigizmac com

CERTIFICATE OF CALIBRATION

Certificate No.: 18CAQ305 01 Page 1 of 2
ltem tested

Description; Sound Level Meter (Type 1) Microphane Preamp
Manufacturer: B&K B&K BE&K
TypeModel Mo 2250-L 4950 Foonzz

SerialfEquipment Mo 2722310 298702 13318
Adaptors used: . . .

ltem submitted by

Customer Name; Lam Geotechnics Lid.
Address of Customer -

Request Mo 3

Date of recaipt; 09-Mar-2018

Date of test: 10-Mar-2018

Reference equipment used in the calibration

Description: Model: Serial Mo, Expiry Date: Traceable to:
Mutfi funclion sound cafibrator B&K 4226 228B444 08-Sep-2018 CIGISMEC
Segnal generatar D5 360 33873 25-Ape-2018 CEPREI
Signal generator DS 360 61227 01-Apr-2018 CEPREI

Ambient conditions

Temperature: 21 :1°C
Relative humidity: 50 % 10 %
Air pressure 1000 + 5 hPa

Test specifications

1. The Sound Level Meler has been calibrated in accordance with the requirements as specified in B5 7580 Part 1: 1907
and the lab calibration procedure SMTPO04-CA-152
: The electical tesls were performed using an electrical signal substituted for the microphane which was ramoved and
replaced by an equivalent capecitance within a talerance of £20%
3 The acoustic calibration was performed using an B&K 4226 sound calibrator and coreclions was applied for the difference
between the free-field and pressure responsess of the Sound Lavel Matar

2

Test results

This iz to certify that the Sound Level Mater conforms to BS 7580, Parl 1- 1997 for the condilions under which the test
was performed

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

Actual Measurament data are documented on worksheets.

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

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

A4 Bpils B Matengts Engrsenng Co Lid Fram Ho CARPTSE A Issue | ey SO0 0202007

Hong Kong Accreditation: Service [HKAS) has accredited this laboratory (Reg. Mo. HOKLAS 028} under the Hong Kong Laboratory Accreditation
Schema (HOKLAS) for specilic caliwation activities as ksted in the HOKLAS directory of accredited laboratories.  The results shown in this cerblicate
are iraceabia lo the Intematicnal Systern of Units (S or recognised measurement standards. This cerificate shall not be regroduced except in full,
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SOILS & MATERIALS ENGINEERING CO., LTD.
HFiEHATHBEBI RN TP L)W Tal: (852) 2873 G860
12F., Leader Centra, 37 Wong Chuk Hang Road, Aberdeen, Hong Kong.  Fax: (852) 7555 7533
E-mail: smec@cigismec.com Website, www.clglsmec.com

CERTIFICATE OF CALIBRATION

(Continuation Page)
Certificate No.. 18CAD305 01 Page 2 of 2
1, Electrical Tests
The glecincal tests ware perfomead using an equivalent capaciance substituted for the microphone. The resulls

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 outsikle 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 Leg Al reference range | Step 5 dB at £ kM2 Pass 0.3
Reference SPL on all other ranges Pass 03
2 dB beiow upper limit of each range Pass 03
2 dB ehove lower limit of each range  Pass 0.3
Lingarity range for SPL Areference range , Step ScBat4 kHz  Pass 0.3
Frequency weightings A Pass 03
(04 Pasz 0.3
Lin Pass 0.3
Time weightings Single Burst Fast Pass 0.3
Single Burst Slow Pass 0.3
Peak response Singke 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
Fepeated at frequency of 100 Hz Fass 03
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 rangs Single burst 10 ms at 4 kHz Pass 0.4
Sound expasure laveal Singie burst 10 ms at 4 kHz Pass 0.4
Cwverload indication SPL Pass 0.3
Leq Pass 04

2, Acoustic tests

The completa sound level meter was cabbrated on the reference range using a BAK 4226 acoustic calibrator
with 1000Hz and SPL 24 dB, The sensitivity of the sound level meter was adjustad. 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 Lo associaled sound calibrator
MIA

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

/ - End -
P

Calibratad by: | Checked by: -
Fumg Chi Yip J Latm Tz Wi
Date; 10-htar-2018 Date: 12-Mar-2018

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

9 Spils & Malenals Engresrng Co Lid Farm M CARPIR2-28ss08 VRew CATRZE007

Hong Kong Accreditation Senice (HEAS) has accredited this laboratory (Reg. Mo, HOKLAS 028) under the Hong Kong Labaratory Accraditation
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 Tull.
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SOILS & MATERIALS ENGINEERING CO., LTD.

ol M i MW 37 W R o 2R Tal [852) 2873 6860
12F., Laagar Gentra, 37 Wong Chuk Hang Road, Abardesn, Hong Kong. Fax: (852} 2555 7533
E-mail; smecEcigismas. com Wabsite: wwi clgismes.com

CERTIFICATE OF CALIBRATION

Certificate No.: 18CAD413 0F Page i of 2
Item tested

Descnption Sound Level Mater (Type 1) Microphone Praamp
Manufacturer: B &K BaK Ba&K
Type/Model No 2250-L 4950 200032
SeriallEquiprment Mo 2722311 2895703 1331
Adaptors uzed: - - -

Item submitted by

Customer Name. Lam Geotechnics Lid
Address of Customer. =

Reaquest Mo =

[ate of recept: 13-Apr-2018

Date of test: 18-Apr-2018

Reference equipment used in the calibration

Description: Maodel; Serlal No. Expiry Date: Traceable to:
Ml funchion sound calibrator  BEK 4225 ‘2288444 03-Sep-2018 CIGISMEC
Signal generator 05 360 A8V 25-Apr-2018 CEPREI

Ambient conditions

Tamparature: 20+1°C
Relative humidity: a0+ 10 %
AT pressura, 1000 £ 5 hPa

Test specifications

1 The Sound Level Meter has been calibrated in accordance with the requirements as specified in BS 7580: Part 1: 1997
and the fab calibration procedure SMTRFO04-CA-152.

z The electrical tests ware performed Using an electrical signal substituted for the microphone which was femeved and’
reptacad by an equivalent capacitance within a tolerance of +20%
3 The acoustic calibration was performed uging an B&K 4226 sound calibrator and corrections was apphied for the difference

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

Test results

This is to cerlify that lhe Sound Level Meter conforms to BS 7580 Part 1. 1957 far the conditions. under which the test
was parformed.

Cetails of the performed measurements are presented on page 2 of this certificats.

Actuat Measurement data are documeanted on warksheels.

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

Fen .J|||I-.’:|IrI

Comments. The résuits reported in This camificate refer 1o the condition of the instrument on the. date of calibration and
carry no implication regarding the lang-lenm stabifity of the instrument

o Spi & Matgreis Enpneenng o Lid Farm Rig CARPS Inskud. 3Red CIDY 2007

Homg Kong Accreditation Service (HKAS) has accredited this laboratory (Feg. No, HOKLAS 028) under the Hong Kong Laboratory Accredifation
Scheme (HOKLAS) lor specilic calibrafion activities as listed in the HOKLAS directory of aceradited laboratories.  The results shown in this certificate
aré lraceabls o the International Systemn of Units (S1) or recognised measurement standards. This certificate shall not be reproduced except in full
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12/F,, Leader Ceatre, 37 Wong Chuk Hang Road, Abardsen. Hong Kong,  Fax: (852} 2555 7533
E-mail: smec&cigismec.com Website: wwwe.cigismer.com

CERTIFICATE OF CALIBRATION

(Continuation Page)
Certificate No.: 1BCAD412 02 Fage 2 of 2
1. Electrical Tests
The elacincal tests were perfomead wsing an equivalent capacitance substituted far the microphone. The resuls

are-given in balow with test status and the eshmaled uncerainties. The "Pass” means the resull of the tast 15 inside
the tolerances stated in the test specilications. The =" means the result of test is outside these tolerances.

Expanded Coverage
Test: Subtest: Status: Uncertanity (dB) Factor
Self-generated noise A FPazs 0a
C FPazs 0.8
Lin Pags 1.6
Linearty range for Lag A6 refergnce range | Step 598 at 4kHz Pass 03
Reference SPL on all othar ranges Pazs 03
2 dB below uppar limil of each range Fass 0.3
2 dB above lower imit of each range Pass 03
Linearity range for SPL At reference range | Step S dBat AkH:  Pass 03
Frequency waightings A Fass i
o Fazs 03
Lir Pazs 0.3
Time weightings Single Burst Fast Pass 03
Single Burst Slow Pass 03
Peak respanse Single 100ps rectangular pulse Pass 03
R.M S, accuracy Crest factoraf 3 Pass 0.3
Timne weighting | Single burst 5 ms at 2000 Hz Pass 0.3
Repeated st frequency of 100 Hz Pass 03
Tirne averaging 1 ms burst duty facter 11107 at 4kHz  Pass 03
1 ms burst duty factor 110" at dkHz  Pass 0.3
Pulze range Single burst 10 ms at 4 kHz Pass 0.4
Sound exposure leval Single burst 10 ms at 4 kHz Pass 04
Cwerload indication SPL Pass 9.3
Leg Pass 0.4

2 Acoustic tests

The complete sound level meter was calibrated on the reference range using-a BAK 4226 acoustic calibrator
with 1000Hz and SPL94 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 uncantainties

Expanded Coverage
Tast: Subtest Status Uncertanity (dB) Factor
Acousiic response Weighting Aat 125 Hz Pazs 0.3
Weighting A at 8000 Hz Pass 8.5
3. Response to associated sound calibratar
MiA

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

End -
Calibrated by: 1( Checked by: Z..-'
fr:g‘rh Yo 1|I". Lam Tze Wai
Diate: BApr-2018 A Date: | 8-Apr-2018

The standardis} and equipment used in the calibration are traceabla o nabonal orinlemational recognised standards and are
cabbrated on a scheduls o mantam the required acourscy level
|

ot Emis & Maierals Enpnearng Co - Lid Form Mo CARP152-2stne TiRay Cmer oy

Hong Kong Accrecitalion Service (HKAS) has accredited this lsboratory (Reg Mo, HOKLAS 028) under the Hong Kong Laboralory Accreditation
Scheme (HOKLAS) for specific calibration aclvities 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 recognised measurement standards. This certificate shall not be reproduced excepl in full,
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CERTIFICATE OF CALIBRATION

Certificate No.. 1BCADT 16 ¢ Page 1 of Z

Item tested

Desception: Soeund Lewve| Malar (Type 1) Micraphone Praamg
Manufaciurer B&K B &K BE&K
TypeMlodel Mo 22500 4350 Fonaz
SerialEquipmant No 30026495 29408308 18582

Adapiors used: -
ltem submitted by

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

Request Na.; -

Date of receaipt, 16-dan-2018

Date of test: 18-Jan-201R

Reference equipment used in the calibration

Description: Modei: Sarial Na. Expiry Date: Traceable to:
Mt fonctarn sound calibratar BEK 4236 22EE444 08-Sep-2018 CIGIEMED
Sagnal generator D5 350 33513 25-Ape=2013 CEPRE

Swgnal genaratos D& 3e0 B1#27 01 -Apr-2018 CEPREI

Ambient conditions

Temperatine 2021
Relative humidity B0+ 10 %
Al pressure: 1005 & 5.hPa

Test specifications

1 The Sound Level Meter has been calibrated in accordance:with the requirements as specified in BS 7580 Paed 1. 1897
and the |ab calibration procedure SMTROD4-CA-152

Z The slectrical tests were parformed using an electrical signal substituted for the missoghane which was removed and
replaced by-arequivatent capacitance within a telerance of +20%
& The acoustic calibration was parformed using an B&K 4226 sound calibrator and corrections was appled for the difference

hetweesn the fres-field and pressura responsess of the Sound Lewvel Meter.

Test results
This 15 to cardify that the Sound Level Meter conforms fa 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 carificate.

Actual Measurement data are documeanted on worksheets:

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

e L
Feng Jun Qi |

Comments:  The results reported in cefificate rafer o the condition of the Instrument on the date of calibration.and
camy na implication iegarding the long-term statifity of the instrument.

L2 Sols R Mskanaly Engreenng ©O, Lir Foem Ho CARFG2-1igaue 1 RE O 0202007

Hong Horg Accraditation Service (HKAS) has acoredited this laboratory (Reg. No: 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 results shown in this cerlificats
were determined by this. labgratory In acoordance with s lerms of accraditation.  Such tarms of accreditation stipulate .that the results shall be
fraceable 1o the International Systam of Units (S0 ar recognised measuremant sfandards.  This cedificate shall not be reproduced except in full.
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Certificate Na.:

CERTIFICATE OF CALIBRATION

(Cantinuation-Page)

T8CAQT1E6 M

o

Fage 2 of

1, Electrical Tests
The electrical tests ware parforned using an equivalent capacitance substituted for the microphone. The results
are-given in below with test status and the esiimated uncerdainiies. The "Pass” means the result-of the testis inside
the tolzrances steted in the test specifications. The "' means the result of test s outside these tolerances,
Expanded Coverage
Test: Subtest; Status; Uncartanity (dB) Factor
Self-generated noise A Pass 0.3
o Fass 08
Lin Pazs 158
Linearnty range for Leg Atreferance rangs | Slep SdBatd4 kHz  Pass 0.3
Retarence SPL an all other ranges Fass 0.3
2 dB hetow upper imit of gach range Pass 0.3
248 abowve [ower Hit of 2ach range  Pass &3
Lineanty range for SPL At reference range . Slep 5 0B at 4kHz  Pass 0.3
Frequency weaightings A Fass 0.3
e Pazs 03
Lin Fass 0.3
Time:weightings Single-Burst Fast Pass 03
Singie Burst Slow Pass 03
Peak response Single 100ys rectangular pulse Pass 03
R.M3 accuracy Crast tactor of 3 Fass 0.2
Tirna weighting | Single burst & ma-at 2000 Hz Pass L
Repeated at frequancy of 100 Hz Pass 0:3
Tamie averaging 1 mis birst duty factar 171 0 atdkHz  Pass 0.3
1 miz burst duty factor 141 o' st ékHz  Bass 0:3
Pulze range Single burst 10 ms al 4 kHz Pass 0
Sound expasure level Simgle burs! 10 ms at 4 kHz Fass 04
Cwerload ingication SPL Pass 03
Leg FPass 0.4
2 Acouslic tests

The complete sound level meter was calibrated on the reference range using a BRK 4226 auoushic calibrator
with 1000Hz and SPL 24 gB. The sensilvity 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 uncarainties

Expanded Coverage
Test: Subtest Status Uncertanity (dB) Factor
Acoustic response Weighting A st 125 Hz Pass 3
Vieighting A at 8000 Hz Pass 0.5

Response toassociated sound calibrator

miA

The expanded uncenainties have been calculatad inaccordanca with the 150 Publication "Guide Lo the expression
of uncetainty in measurement”, énd gives an interval estimated to have a level of confidence of 95%. A coverage
factorof 2 5 assumed unless explicitly stated

/ / End - .
T /
Calibrated by: St T‘\ Checked by: [—
Fung Chi il | Lam Tee Wai
Data: 18-Jan-2018/ Date: 18-Jan-2018

The stendardis) and equipiment used in the calibration are traceable to national or internabional recognised standards and are
calbrated on a.schaduke [ané:ntain the required: accuracy leval

Siis B Materais Engreenng Co LI Fm B CARPISE-LNsswe 1R 022007
Hong Kong Accreditation Servics (HKAS) has ‘accredited this laboratory (Reg. Moo HOKLAS 028 - CAL) under the Hong Kang Leboratory Accreditation
Schame [HOKLAS) for specific calibration activities as listed in the HOKLAS Directory of Accredited Leborafones, The results shown in this ceriticate
were determinad by this faboratory in accordance with its terms of accreditaion.  Such terms of accradiation stipulate thal the resuils shall be
iraceable o the Intemational Systern of Units (5.1} or recognised messurement sfandards, This certificate shall not be reproduced except in full,
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CERTIFICATE OF CALIBRATION

LCediticate Na.; THCARE0T 02 Page i of b

Item testad

Dascription: Hound Level Meter (Typs 1) Micraphans Praang

daapufacturar: B&K BaK BE&K

TypeMbdel Mo 2280-L A950 A0

SerialEquipment Mo A00E780 2827240 21213

Adaptars usod - .

Item submitted by

Customer Name! Lam Gaotachnics Lmiad

Agdrass ol Cusiomer -

Fequest Mo L

Dade of receipt: OF-Sep-2018

Date of test: 10-Sep-F018

Reference equipn‘réht used in the calibration

Descrigtion: felipcianl | Serlal Mo, Expiry Date:- Tracaabls fo:

Muk funciion souna cabbeabor BAK 4231 Zokhaed 2A-Mg-I01R CIGISMEC

Sigral genaraiar OS5 3e0 3amry 2a-Ape-2014 CEPRE]

Sl RN ns zea EAZ3F 23hpe2018 CEPARE]

.ﬁ.mi:hient conditions

Temperature: 21 21%E

Relative urmsdity; 50210 %

Air prassura; 10 + 5 nPa

Test specifications

1, The Seund Leval Meler has been catbratad in accordance with the requiremants a5 specified i BS 7580 Fan 1 1897
and fhe b calibralsan pracedurs STPOM-CA-152

2, The ekecirical tests wene perdomed wsing an efectrical sagnal substiufed foe the mcroghone which was cemoved and
raglacedd by a0 aquivalent capacitanco within & lokrance of =30%, _

3, The acolstic caibralion was performed usmg en BAK 4228 sound calfrabor and cormachors was spphed for the diffareacs
batwoen the free-ficid and pressune respansess of e Saund Level Baler

Test results

This |8 to cartify that ihe Sound Level Mater confomms 1o BS T580; Fad 17 1987 far the canddicns under which 1ha test

was parfarmed

Oelsls of the parformed measurements are presenied on gage 2 of this cerddicate

Achisl Magaurernant dala are gocumentad on worksheats

Approved Slgnatony Data:  1-Sep-2018 Cempany Chop:

GCommends:  The resulis repoetad in s cerificabe refar o the condiien af the nstrumenl on thie date of calinration and
Cany no implicalion regarchng the long-1enm stabaty of {hg mshumeng

i b stz Ergaesong T Ui Feem ke SAAP 157 aris | Fes CRAETET

Herg Hong Accraditstian’ Sevice (HEAS) has sccredfed this labaratory (Reg. Mo, HORLAS 028] under ¥he Hong Hong Laborabony A-u-:-reﬂrlal_lm
Hchamig [HOKLAS) for spedic calibrafion acivilies a8 fEbéd in ihe HOELAS craciory of aocredbed faboratories. The resuls shoen i 1he centilicalé
are lrgcsabie 1o the Inematonal Syeiem of Linds (51 or recogrized measursmeni stardards,  Thiz ceriicsta shall net be meproduced axcept in Sul
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CERTIFICATE OF CALIBRATION

[Contiruation Papa)

2
Fa

.[:m'liflmlu' Mo.: 18CADEOT 02 Fage 2

1. Ebactrical Tests
The electncal basks werne pefamed usaig an EQUW?EIHII: capactance substiulad for ihe microphans. Tha @esulls

arp pien m bekivewith-test stabys and thee estimated unceraims: The "Pass” means the resoll of the 1851 15 mside
the felerancas stalad iniha 18t specifications. The °-* maans tho rosall of test &5 autside these lolerancas

. Expanded Coverage

Test Sullesk: Stahes: Uncartanity (dB) Factor
Selfgenesaied noise & Pasy 0.3
o Pass (N
Lim Pass 1.6
Linearily ramge for Lag A relerance rangs | Shep Sd0 = 4 kHz  Pass 03
Refepance SPL on all alher ranpes. Pasg 3
2 'dB relpw upper limil of 2ach range  Pass [13a]
2 dB abova lower lime of @ach range Pass %!
Limearily range for SPL Alrefutence rargs  Slep SdB @t WHe  PBSE o3
Frequancy weghtings A Fazs a3
' C Fass 0.3
Lin Pass 0.3
Time waighiings Singhs Suest Fast Faes nfc]
Sk Bursl Slow Fass a3
Peak response Single 100pus rectangular pulse Fass 0.3
R M5 accuracy Crast factar af 2 Pas= 0.3
Tama werkging | Sangiehurst § ms a1 2000 Hz Fass 03
Repeated a1 fraquanacy of 100 Hz Fags 03
Tame averaging | ms burst duly Bacior I."I‘l'.'ll':u:l'-l-b:H: Pass 03
1 me burst dify factor 140" at dkHz  Pass 0z
Pulse range Single bursl 10 ms-at 4 KHz Fass 0.4
Spurd axpasure el Single burst 10 mE al 4 kHz FPass 0.4
Cluprdoad indication SR Pass o3
Leg Pass 0.4

Arcoustic tests

The complets seurd leval meter was calibrabed on tho referenca range sing a BAK 4226 acpust: calibrator
with | DE0Hz ‘and-SPL 94 48, The censiviy of Ing sonnd level metes was adjusted. Tha best resolt ab 125 Hz and
BOOD He are givern in baiceowinh last siates and he eslimaied uncemanlies

Expanded 'I:nvdir:gr.-
Tesk: Subtest Slaluis Uncertanity (dB] Factar
Acoushc respoase ‘Wizighting & at 125 Hz Pass L
Wialghting & &% BIO0 Hz Fass &4

3, Fespanze fo assotited sodmd calbrator

LI

The sxpanded uncerlaindis have been chlcubaled n aocondancs wilh e 1530 Publicatian "Guids o {he expressan
af Encenainy m measEement”. and gves an inlereal estimated 10 kave a leved of confdence of 5% A coverage
factor of 3 e assumied unkss eaphcily stated

Ir' - E il =
i |
Galibrated by ) h Checked by }%ﬂ: _
Fung O ip . L Bivek oy Tt
Date: 10-Sep-2013 Date: 10-Sep-2018

Thi standardis] and equipmient usad in the calibralion dre racephie b nalional of nbErrabional recoonssd standards and e
calibzated on 3 scheduls fo maintain ihe reguired Accuracy ieved

4 B & Widena e Erprsislieng O Lid P e SEAR 1 It 1R S0

Hartg Kpng Accrediation Sardoo [HKAS] has ascrediled. ihis [sborabany (Aeg. Mo HOKLAS 0280 under iha Hong Hong Laboralery. Accreditation
Zebame [HOKLAS) Tor specilic cafbrafon boivibies as lisied in tho HORLAS dirsdary of accrsdiled labauatones.  The resdls shaln in fhis corilicato
we fraceabia ho tha inlemananad Sychem al Whils (3001 meopnisad measuraman standamis. This carilicale shal fol be: reprodisbed excapl o ful,
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CERTIFICATE OF CALIBRATION

Certificate No.: 18CAD322 01 Page 1 of 2
Item tested

Descnption: Sound Level Meler (Type 1) : Microphone

Manufacturar Larsen Daviz : PCBE

Typa/Model Mo LxF1 ] IFTROZ

Ee:laIIEq vipment No. 003737 ; 171529
Adaptars used: . -

Item submitted by

Customer Mame Lam Geatechnics Ltd
Address of Customer: -

Request No -

Date of receipt: 22-Mar-2018

Date of test:; 25-Mar-2018

Reference equipment used in the calibration

Description: Model: Serial No. Expiry Date; Traceahle to:
Musti funchion sound calibrator BEK 4226 2288444 0B-Sep-2018 CIGISMEL
Swgral generator D5 360 51227 0-Apr-2016 CEFPREI

Ambient conditions

Temperature, 21-£ T

Relative huemidity: 0% 10 %

Aer pressures 1005 = 5 hPa

Test specifications

1, The Sound Level Meter has been calibrated i accordance with the reguirements as specified in B85 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 microphene which was removed and
replaced by an equivalent capacitance within & tolerance of +20%.

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

petwean the free-field and pressure responzess of the Sound Level Metar

Test results

This is to certify that the Sound Level Meter conforms 1o BS 7580 Part 1 1897 for the conditions under which the test
was parformed,

Details of the performed meaasurements are presented on page 2 of this cartificate
Actual Measurament data are documented on worksheets

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

Comments:  The results reported n this certificals refer to the condition of the ingtrument on the date of calibration and
cafry no implication regarding the long-term stability of 1he instrument

D Emis A Malznais Engneening So Lt Form Ho CARP1ST 1 asue VHey GO 1LADAI007

Hong Kong Accreditation Service {HKAS) has accredited this laboratary (Reg. No. HOKLAS 028) under the Hong Kong Laboratory Accreditation
Scheme (HOKLAS) for specific callbration activities as listed in the HOKLAS directory of accredited laboratories, The resulls shown in this certificate
are fraceabls to the Infernational System of Units {51} or recognised measurement standards.  This ceriificate shall not be repraducad except in full,
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1&F., Leader Centre, 37 Wong Chik Hang Foad, Abérdesn, Hong Kong.
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Weabsite: www. cigismer.com
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Fax: (852} 2055.7533

Cartificate No.:

1,

Electrical Tests

(Continuation Page)

TECADIZZ M

CERTIFICATE OF CALIBRATION

Page 2 of &

The electrical tests were perforned using an equivalent capacitance substituted for the miciophone. The resulis
are given in below with test status and the estimaled uncerainties. The "Pass” means the result of 1he 1esl s inside
the tplerances staled in the test specifications. The "' means the result of test is culside thess tolersnces.

Test:

Seli—ge nerated noise

Linearity range for Laq

Linearity range for SPL
Frequency weightings
Time waightings

Peak response

R.M.5. accuracy

Time weighting |

Time averaging

Fuise range

Sound exposure level
Owerload indication

Acoustic tests

Subtest:

A

C

Lin

Al referance range | Step 5.dB at 4:kHz
Reference SPL on ali other ranges
2 dB below upper limil of each range
2 4B above lower limit of each range
Al reference range , Step'S dB at 4 kHz
A

[

Lin

Single Burst Fasl

Singie Burst Slow

Single 100ps rectangular pulse
Crest factor of 3

Single burst 5 ma at 2000 Hz
Repeated at frequency of 100 Hz

1 ms burst duty factor 11107 at 4kHz
1 ms burst duty factor 110" at 4kHz
Single burst 10 ms at 4 kHz

Single burst 10 ms at 4 kHz

SPL

Leqg

Status:

Pass
Pass
Pasz
Fass
Pass
Pazs
FPass
Pass
Pass
Fass
Pass
Pass
Fass
A

Pass
Pasz
Pass
Pazs
Pazs
Fazs
Pass
Fass
Pass

Expanded
Uncertanity {dB)

Coverage
Factor

0.3
0.8
1.6
0.3
0.3
0.3
0.3
03
33
0.3
03
0.3
0.3
(R
0.3
4 41
£ e
0.3
03
04
0.4
0.3
0.4

g
Py —

The complete sound level meter was calibrated on the reference rangs uwsing a B&K 4226 acoustic calibrator
with 1000Hz and SPL 84 dB. The sensitivity of the sound level meter was adjustad. The test resull at 125 Hz and

8003 Hz are given in balow with test status and the estimated uncerainties.

Test:

Acoustic response

Subtest

Wewmghting A at 125 Hz
Weighting A at 8000 Hz

Response to associated sound calibrator

MiA

Status

Fass
Pass

Expanded Coverage.
Uncertanity (dB) Factor
2.3
05

The expanded unceraimbies have been calculated in accordance with the IS0 Publication "Cude to the BRpIERSIan
of uncertainty in measurement”, and gives an interval estimated {o have a level of confidence of 95% A Coverage
factor of 2 15 assumead unless explicitly slated

End -
Calibrated by: PR Checked by: —
Furng Che v Larm Tze Wis
Date: 2-Mar-2018 Date: H-Apr-2018

The standard(s) and eguipmient used in the calibration are fraceable 1@ nabonal or intermnationat recogrised standards and are
calibrated on a scheduls to fnaintain the required accuracy level

D Sois & Marenais Engineannd Co. Lid Forny Mo CARP 152 2ssus 1iRey ST DSy

Hong Kong Accreditation Service (HKAS) has accredited this laboratory (Reg. Mo, HOKLAS 028) under the Hong Kong Laboratory Accreditation
Scheme (HOKLAS) for specilic calibration activiies as listed in the HOKLAS directory of accredited laboratorles.  The resuits shown In this carlificate
are wraceable to the Infernalional Systemn of Units {S1) or recognised measurement standards. This certificate shall not be reproduced excenl in full,




= 2 .

&5 58 AH R o T
SOILS & MATERIALS ENGINEERING CO., LTD.
ot W OPT MR 9 7 MR R R oo Tel: (852) 2873 GAGO
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CERTIFICATE OF CALIBRATION

Certificate No.: 17CA1190 02 Page: 1 of 2
ltem tested

Dascription: Acoushcal Calibrator (Class 1)

Manufactirer Rion Co,, Ltd

TypeiMadeal Na. MC-73

SenalEquipment Mo 10767354
Adaplors used .

ltem submitted by

Curstomer, Lam Geotechnics Lid
Address of Cusiomer .

Reguest No S

Dale of receipt: 10-Moy-2017

Date of test: 14-Moyw-2017

Reference equipment used in the calibration

Description: Model: Serial No. Expiry Date: Traceahle to;
Lab standard microphone BAK 4180 2341427 11-Apr-2018 SCL
Preamplifier BAK 2673 2239857 D&-May-2018 CEPRE|
Measuring amplifier B&K 2610 2346941 D3-May-2018 CEPREI
Signal generatar 05 360 G227 01-Apr-2018 CEPREI
Dugital multi-meter 344014 S36087050 25-Anr-2018 CEPREI
Audio-anakyzer 2O038 GB41300350 21-Apr-2018 CEPREI
Univarsal counier 531324 WY 40003662 22-Apr-2018 CEPREI

Ambient conditions

Temperature 21 1°C

Relative humbdity: 50210 %

Air pressure: 1010 £ 5hPa

Test specifications

1, The Sound Calibrator has been cabbrated in accordancs with the requirements as specified in |EC 60942 1897 Annex B
and thie lab calibration procedure SMTPO04-CA-156

= The calibrator was tested with its axis verbical facing dowrmwards at the specific frequency using insert voltage technmue

2 The rezidls are rounded to the nearest 001 dB and 0.1 Mz and have not been corecied for variations from a reférence
prassure of 101325 hectoPascals as the maker's information indicates that the instrument is insensitive to PrESSUne
changes,

Test results

This |5 1 cerlify that the stund callbeator conferms to the requerements of annes B of IEC S0842 1957 lor the conditions under which tha
test was perfarmed. This does not imply that the sound calibratar mests IEC 60942 under any other conditions.

Datails of the performed meassurements are presented on page 2 of this certificate,

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

Feng. Jun Gy

Comments: The results reporled il this carificate refer to the conditon of fhe instrument on the date of callbration and
carry ne implicaton ragarding the lofig-term stability of the instrument

& 5ois A Maanals Enginserng Coo Lid Famm Mo CARP 86 Isaus 1R DIaa2ma?

Hong Kong Accreditation Service (HKAS) has accredited this laboralory (Reg. Mo, HOKLAS 028 - CAL) under the Hong Kong Laboratory Accraditation
Sthems (HOKLAS) for specific calibration aclivities as listed in the HOKLAS Directory of Accredited Labaratories, The results shown in this ceriificate
ware determined by this laboratory in accerdance with #s terms of accreditaion.  Such terms of accreditation stipulate that the results shall be
raceable to the Internafional System of Unds (S.1) or recognised measurement standards. This certificate shall not be reproduced except in full,
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12/, Leader Centre, 37 Wang Chuk Hang Road, Aberdeen, Hong Kong,  Fax. [853) 2555 75338
E-mail: smec@tigismec.cam Website; www. cigismec.com

CERTIFICATE OF CALIBRATION

(Continuation Page)

Certificate No.: oA D2 Page: £ of 2

1, Measured Sound Pressure Lovel

The output Sound Pressure Level in the calibrator head was measured at the setting and frequency shawn using
& calibrated laboratory standard microphons and insert voitage technique. The results are given i balow with
the estimated uncerainties

{00l kel in di e 20 Pa)

Freguancy Qutput Sound Pressura heasured Output Estimated Expanded
Shown Level Setting Sound Pressure Level Uncestamty
Hz dg de b
1000 94 00 8393 010
2, Sound Pressure Level Stability - Short Term Fluctuations

The Short Term Fluctuations was determined by measunng the maximurn and minimum of the {2t weighted DC
output of the B&K 2810 measuring amplifier aver a 20 second lime interval as required in the standard. The Short
Term Fluctuation was found to be:

At 1000 Hz STF =0.008 dB

Estimated expanded uncerainty 0005 4B

3 Actual Output Frequency

The determination of actual cutput frequency was made Using a BEK 4180 mitraphong together with a BAK 2673
preamplifier connecled to & BAK 2610 measunng amplifier. Thie AC output of the BEK 2510 was taken o an universal
counter which was usad to determine the frequancy averaged over 20 second of operatien as required by the
standard, The actual output frequency at 1 KHz was

At 1000 Hz Actual Frequency = 881.5 Hz
Estimated expanded uncertainty 0:1 Hz Coverage facior k = 2.2
4, Total Noise and Distortion

For the Tolzl Noise and Distorlion measurament, the unfitered AC output of the BAK 2510 measuring amplifier was
connected to an Agilent Type 8303 B distorion analyser The TMD resull at 1 KHz was:

At 1000 Hz TND = 0.3 %
Estimated expanded uncertainty 0.7 %
The expanded unceranties have been calculated in accordance with the 150 Publication "Guide to the expression

of uncertainty in measuremeant”, and gives an interval estimated to have 3 level of confidence of 957 A COVErage
factor of 2'is assumed unless axplicitly stated,

- End - : ,r /
Calibrated hy: Checked by: —T T ll
1 i Fumg Chi Ya I
Date: 14-Now-2017 Date: S-Mow-2017

The standard(s) and equipment used in the calibration are traceabls o national or e rrational recognised standards and are
calibrated on a schedule to maintain the required accuracy levet.

£ Zois & Matonas Enginganng Coo Lid Farm Mo CaRPISG-20550 1R e Sl DEGHE
Hong Keng Accreditation Service (HKAS) has acerediled this laboratory (Reg. Mo, HOKLAS 028 - CAL) under the Hong Kong Laboratory Accreditation
Schema (HOKLAS) for specific calibration activities as listed in the HOKLAS Directory of Accredited Laboratories. Thie results shown in this cerificate
werg delermined by this faboratory in accordance with s terms of accreditation,  Such terms of accraditation stipuiate that the results shall be
traceatle lo the International System of Units (S0} or recognised measurement slandards,  Thig cerlificate shall not be reproduced axcept in full,
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CERTIFICATE OF CALIBRATION

Certificate No.: 17CAIDZ0 02 Page: 1 of ?
ltemn tested

Descrption Acoustical Calibrator (Class 1)

Manufaciurer. Laraon Davis

TypeiMadet Na CALZDD

SenalEquipment Mo 13407

Adaptors used. -

Iltem submitted by

Curstomer Lam Geotechmncs Lid
Address of Customaer: -

Reguest Ma, .

[Iate of receipt: 20-0ct-2017

Date of test: 23-Chet-2017

Reference equipment used in the calibration

Description: Model: Serial Mo, Expiry Date: Traceable to:
Lak standard microphong B&E 4180 2341427 11-Apr-2018 SCL
Preamplifier B&H 2673 2239857 05-May-2015 CEPREI
heasuring amplifier B&kK 2610 2345941 03-May-2018 CEPRE|
Signal generator [ri S60 E1227 1-Apr-2015 CEPREI
Cagital multi-meter 44018 US3G08 7050 25-Apr-2018 CEPREI
Audio analyzer 8903B GB41 500350 21-Apr-2018 CEPREI
Unwersal counter 531724 MY 40003662 22-Apr-2018 CEPREI

Ambient conditions

Temperalure: 224 170
Relative humidity: 90+ 10 %
Adr pressure; 1004 £ 5 hPa

Test specifications

1 The Sound Calibrator has been calibratad in @ccordance with the reguirements as specified in 1EC 60942 1997 Annek B
and the lab calibration procedure SMTPO0E.CA-156

2, The calibrator was fested with its axis verlical facnyg downwards at the specific frequency using insert voltage technigue

3 The results are rourided {0 1he nearest 001 dB and 0.1 Hz and have not been corrected for variations frorm a reference
pressurs of 1013 25 hectoPascals a5 1he maker's mformation indicates that the mstrument 5 insensitive 1o pressurs
changes

Test results

Thisis to cerldy that the sound calibralor corforms 1o the requirements of annes B of 1IEC 608427 1997 for the conditions under which the
test was performed This does nol imply that the sound calibrator meets |EC 80942 under any other conditions.

Detaits of the performed measurements are pressenied on page 2 of this certificate

Approved Signatory: Date: 24-030t-2017 Company Chop:

Hegrmeebdin Fang Jun O

|
Commaents: The resulls reporled irkthis carificate refer 1o the conditan of the instrument on the date of cahbraton and
carry nooamphcation regarding the lomgtlerm stabilily of the mstrument

CrEons & Malecais Engrssnng So kid Firm Mo CARPISE Tssue 1 e s V032007

Hong Kong Accreditation Service (HKAS) has accredited this laboratory (Reg. No. HOKLAS 028 - CAL) under the Hong Keng Laboratory Accreditation
Scheme (HOKLAS) for specilic calibration activities as listed In the HOKLAS Directory of Accredited Laboratornes. The rasulls shown in this cerfificate
were defermined by this laboratory in accordance with its terms of accreditation.  Such ferms of accreditation stipulate that the results shall be
fraceabls to the International System of Units (S} or recognised measurement standards. This cenificate shall not ba reproduced except in full,
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CERTIFICATE OF CALIBRATION

(Continuation Fags)

Certificate No.: 1PCANDE0 0F Page: 2 of 2

1, Measured Sound Pressure Level

The output Sound Pressure Level in the calibrator head was measured at the setting and frequency shown 5Ny
a caiibrated laboratary standard micrephone and insert vollage lechnique. The resulls are given in below with
the estimated uncertainties

{Quipul kevalin dbra 20 Pa)

Freguancy Output Sound Pressure Measured Output Estimated Expanded
Shown Leve| Setling Sound Pressure Laval Uncartainty
Hz df dB dg
1000 4.0 93.50 V]
& Sound Pressure Level Stability - Short Term Fluctuations

The Short Term Fluctuations was determined by measuning the maximum-and minimum of (he fast weighted DG
output of the B&K 2610 measuring amplifier ovar a 20 second time interval a5 required in the standard. The Shon
Term Fluctuation was found to be

AL 1000 Hz STF=0.011dB
Estimated expanded uncedainty 3.00:5 dB
3, Actual Qutput Frequency

The determination of actual cutput frequency was mads using a BAK 4180 microphone together with a B&K 2673
preamplifier connected to 2 B&K 2610 measunng amplfier Thae AC output of the BS&K 2510 was taken 1o an universal
counter which was used o determine the frequency averaged aver 20 second of operation as required by tha
standard. The actual output frequency at 1 KHz was

At 1000 Hz Actual Frequency = 1000.2 Hr
Estimated expanded uncertainty 0.1 Hz Coverage factor k= 2.2
4, Total Noise and Distortion

For the Total Moize and Distortion measurement. the unfitered AC oulput of the B&K 2610 measuring amplifier was
connecied o an Agilent Type 8303 B dislorion analyser The THD result 8t 1 KHz was:

AL1000 Hz THD = 0.6 %
Estirmated expanded uncardainty 0.7 %
The expanded uncerainties have been calculated in sccordance with the 150 Publication "Guide to the expressian

of uncertainty in measuremant”, and gives an interval estimaled to have a level of confidence of 95% A caverage
factor of 2 15 assumed unlass exphcitly stated

f - End -
Calibrated by: = Checked by: gt
L ?Lr-g ke Fung Chi vip J
Date: 23-0ct-2007 Drate: 24-0t-201

The standard(s) and equipment used inthe calibration are traceable 10 national of international recognised standards and are
calibraied on a schedule o maintain the required accuracy levet

—_—  ComE S Mslnss Fnmesennglo i Eoim M CARPI PR Ieny e By CINVSRNE
Hong Keng Accreditation Service (HKAS) has accredited this laboratory (Reg. No. HOKLAS 028 - CAL) undsar the Hong Kong Laboratory Accreditation
Stheme (HOKLAS) for specific callbration activiies as listed in the HOKLAS Directory of Accredited Laboratories. The resifts shown in this certificate
ware determined by this laboratory in accordance with fs lerms of accreditation.  Such terms of accreditation stipulate fhat the results shall be
traceable to the International System of Units (S..) or recognised measurement standards.  This cerfificate shall nol be reproduced excapt in full
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Item tested
Description: Acoustical Caiibrator (Class 1)
Manufacturer: Larson Davis
Type/Model No.. CAL200
Serial/lEquipment No.: 13437
Adaptors used: -
Item submitted by
Curstomer: Lam Geotechnics Ltd.
Address of Customer: -
Request No.: -
Date of receipt: 23-Oct-2018
Date of test: 24-Oct-2018
Reference equipment used in the calibration
Description: Model: Serial No. Expiry Date: Traceable to:
Lab standard microphone B&K 4180 2412857 20-Apr-2019 SCL
Preamplifier B&K 2673 2239857 27-Apr-2019 CEPRE!
Measuring amplifier B&K 2610 2346941 08-May-2019 CEPREI
Signal generator DS 360 33873 24-Apr-2019 CEPREI
Digital multi-meter 34401A US36087050 23-Apr-2019 CEPREI
Audio analyzer 8903B GB41300350 23-Apr-2019 CEPREI
Universal counter 53132A MY40003662 24-Apr-2019 CEPREI
Ambient conditions
Temperature: 20+1°C
Relative humidity: 50+ 10 %
Air pressure: 1005 £ 5 hPa
Test speEifications
1, The Sound Calibrator has been calibrated in accordance with the requirements as specified in IEC 60942 1997 Annex B
and the lab calibration procedure SMTP004-CA-156.
2, The calibrator was tesled with its axis vertical facing downwards at the specific frequency using insert voltage technique.
3, The results are rounded to the nearest 0.01 dB and 0.1 Hz and have not been corrected for variations from a reference

pressure of 1013.25 hectoPascals as the maker's information indicates that the instrument is insensitive to pressure

changes.

Test results

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

Delails of the performed measurements gre presented on page 2 of this certificate.

Approved Signatory:

Comments: The results reported in thi

Feng Jlngi

Date: 24-Oct-2018

carry no implication regarding the long-t r<* stability of the instrument.

© Soils & Materials Engineering Co.. Ltd.

Company Chop:

celificate refer to the conditon of the instrument on the date of calibration and

Form No.CARP156-1/Issue 1/Rev.0/01/03/2007

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
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1, Measured Sound Pressure Level

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

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

Frequency Qutput Sound Pressure Measured Output Estimated Expanded
Shown Level Setting Sound Pressure Level Uncertainty
Hz dB dB dB
1000 94.00 93.77 0.10
2, Sound Pressure Level Stability - Short Term Fluctuations

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

Term Fluctuation was found to be:

At 1000 Hz STF =0.015 dB
Estimated expanded uncertainty 0.005 dB
3, Actual Output Freguency

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

At 1000 Hz Actual Frequency = 1000.2 Hz
Estimated expanded uncertainty 0.1 Hz Coverage factork = 2.2
4, Total Noise and Distortion

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

At 1000 Hz TND = 0.5%

Estimated expanded uncertainty 0.7 %

The expanded uncertainties have been calculated in accordance with the ISO Publication "Guide to the expression
of uncertainty in measurement”, and gives an interval estimated to have a level of confidence of 85%. A coverage
factor of 2 is assumed unless explizly stated.
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Calibrated by: Ee™ | Checked by:
Fung Chi Yig| | 4k Kwong Tat
Date: 24-Qct-20114 Date: 24-Oct-2018

The standard(s) and equipJ- ent used in the calibration are traceable to national or international recognised standards and are
calibrated on a schedule tii maintain the required accuracy level.
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are traceable to the International System of Units (Sl) or recognised measurement standards. This certificate shall not be reproduced except in full.




