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TISCH

Environmental

%

DUE DATE:

RECALIBRATION

January 24, 2019

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

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

www tisch-env.com
TOLL FREE: (877)263-7610
FAX: (513)467-9009
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PILOT
Calibration Data for High Volume Sampler (TSP Sampler)
Locatian CMatn Calibration Date 18-0el-18
Eguipment no. HVS0H Calibration Dus Date 18-Dac-18

CALIBRATION OF CONTIMUQUS FLOW RECORDER

&mbiort Conditicn

Temparature, T, 2572 Eakin |Pressure, P, i i mirHg
Qrifice Tranafar Standard Informatlan
Equipment Mo, Qi Slopa, m, 21223 Intercapt, be <0.0&018
Last Calibration Date 18-dan-16 fHxP, /1013.3x208/T,) ™
Mext Callbration Date 18-Jdan-18 m, X ﬂw +h,
Calibration of TEP
Calibraton fansmaiar Raading Lr B Canlinuaus Flow I
Paint H (Insi:hten aif waber] {rn® § i Recarder, W (W03 T, 1435 21
[upl (doram)  [dillarance ¥-axis L F] Yanls
1 1.7 1.7 Ad {2000 iy 2T 0By
i 2.5 2.5 &0 1,085 3 3510Ta
k| 4.0 4.0 RO 1.3654 43 43 1406
4 53 5.3 e 1,5674 49 AR 1G0T
5 G 6.6 132 1.7458 55 551704

|By Linpar Regression af ¥ an X

Skpa, m = FATTS Intescepl, b = -2 8174
Caralalicn Costlican® - 08867
Calbraton Accepiad - Yesibo™

* i Comaiation Coefficient = 0990, check and recalibralion again

" Dedede g5 apprognabs,

A= per clienl’s providsd infarrnalion, The eguipment refecencs nol ol the calibratesd High Volume Samplar has been

Bemarks -

=3 o from ELARZ 1o H 1 with ol to th in guality m BTN Sysinm
Calibratod by Ry Les Chachad by Puakre Wang
Diata 19-0cl-18 Data 190118

Pct Te=ting Limibed
Foom B2, Bock B, 5F, Torc indusiral Cangne, 19 Lam Hing Sireat, Kosicon Bay, Kowlean
Tal: [BEZT 2527 6601 emal: ldpilot-lesting com



Lam Environmental Services Limited

Calibration Data for High Volume Sampler (TSP Sampler)

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

Date
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PILOT
Calibration Data for High Volume Sampler (TSP Sampler)
Lospathan i CMAZa Calhration Date : b3-0e1-18
Equipmant no, HW3002 Cafibradlon Duss Data 19-Dac-18

Amiblenl Condltion

Temparaturs, T, bt Halvin |Prassure, P, 17 mmiHg
Orifice Transder Sandard information
Eguipmant Ha. Orsd02 Sloge, m, 212231 Irmtercopt, be -0.06016
Last Callbration Date 19-Jan-18 (HxP, /1013.3x208/T,) ™
Mext Calibration Date 18-Jan. 14 My X Gy 8,
Calmratien of TSR
Cafibrafion Manameter Resding L~ 1 Canlinuous Flew i
Poing H finches of water) i min Rucorder, W P DT BT s
{1 [down)  {differencs E-axis CFM] Yeaxis
1 16 16 3.2 0.8740 Fy 27 083
2 25 2.6 5.2 1.1063 M 349112
3 4.4 4.0 BD 1.3654 432 F i el
] B2 3.2 10.4 1.5520 1] 5016385
5 ES 6.5 140 1. 7328 54 54 1T6hE

[Ey Linear Regresaion of ¥ on X

Slape, m - 324470 Filercapl B = -1 4880
Comelalian Coeflicen® - .9a7s
Calibration Accepbed = Yesbe™

@ Cormalalion Cosflickant < QA0 chack and recalibralion again

™ Dadeba @5 approprata.

—— Az par client's provided information, Ihe eguipment reference no. al e calibraled High Valume Sampler has been

re-ansigned fom EL44D bo HYSOD2 with respecl b The updsts in gualty mensgemant systam
bl : Ray Lee Checked by Pusline Warg
; =4
Dot : 19-Dct- 18 Date 19-0ci-18
Pifict Testing Linsted

FRoom B12, Block B, &F, Tonic Industrial Cenine, 1% Lam Hing Sireal, Kosioon Boy, Kowioon.
Tel (A5 2527 66T emai aledpilol-lealing com



Lam Environmental Services Limited

Calibration Data for High Volume Sampler (TSP Sampler)

Location : CMA2a Calbration Date : 19-Dec-18

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

CALIBRATION OF CONTINUOUS FLOW RECORDER

Ambient Condition

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

Orifice Transfer Standard Information

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

Calibration of TSP

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

(up) (down) (difference) X-axis (CFM) Y-axis
1 1.5 1.5 3.0 0.8541 28 28.3311
2 2.2 2.2 4.4 1.0284 32 32.3784
3 3.7 3.7 7.4 1.3253 40 40.4730
4 4.5 4.5 9.0 1.4586 44 44.5203
5 6.0 6.0 12.0 1.6799 52 52.6149

By Linear Regression of Y on X

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

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

** Delete as appropriate.

Remarks :

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

19-Dec-18 Date : 19-Dec-18
Date
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Calibration Data for High Volume Sampler (TSP Sampler)

Lacatian Chidfiia Calibration Dade 19-Oct-18
E guipment no. HV&IZ Calibration Due Data 19-Dec-18
CALIBRATION OF CONTINUOUS FLOW RECORDER
Aimbisrt Condition
Temparaiura, T, o Kelvin |Preasurs, P, 7 mmig
Coifice Transler Standard Informatian
Eguipman] Mo. Qi 2 Slopa, m, 212EN Infarcep, be -0 D606
Last Calibration Date 18-dan-15 (HxP, /10133x208/T,) "
Maxt Calibeglion Datp 18-Jar-13 Mg & Qpa+b,
Calibration of TSP
Calbration Manomater Reading [ 1 . Continuous Flow 1c
Paind H {inchas of watar) "} min. Racondar, W IWIFLD LR e 2500, 1 e A
[up] (doran}  (differancs X-Axis {CFmA} Y-aubs

1 1.4 14 2.8 08194 & 321046

] 2.2 22 4.4 1,098 B 38,1243

X 3.4 a4 .o 1.2811 a4 441430

4 4.3 43 4.6 14145 e8] 50,1638

5 5.4 54 10.8 1.5819 36 B, 98
|By Lirear Regressian of ¥ on X

Slopa, m = A1.1434 ndercepl. b = E1GEZ
Corretation Corfficlang® = 11595k
Calinratizn Accapiad B Yeafe™

il Corelation Cosdhcien < {890, chéck and recakbraton agan
** Dalale &3 Bppropiale
Fliiriaaks - Ag par chianl's provided infarmadon, ke eguipmani ralerence ng, of e calbrated High Valums Samplsr has been

_ne=assigreed fram EL 333 1o HWSI1E wiith respedt io the updabe in quality managemen| sysiam
Catibrated by Fary Les Chocked by Pusline Wang
Diats 19:.0ck- 18 Dasa 15:0cl-18

Tel: (BS2) 2527 G681

Pilal Tesling Limiled

Roam 812 Block B, &F, Tonio Indusinal Cantre, 19 Lam Hing Sreet, Kowstoon Bay, Kawioan
amaill infodEg od-leEnrg com



Lam Environmental Services Limited

Calibration Data for High Volume Sampler (TSP Sampler)

Location : CMA3a Calbration Date : 19-Dec-18

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

CALIBRATION OF CONTINUOUS FLOW RECORDER

Ambient Condition

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

Orifice Transfer Standard Information

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

Calibration of TSP

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

(up) (down) (difference) X-axis (CFM) Y-axis
1 1.2 1.2 2.4 0.7669 20 20.2365
2 2.0 2.0 4.0 0.9819 28 28.3311
3 35 35 7.0 1.2897 37 37.4375
4 4.5 4.5 9.0 1.4586 41 41.4848
5 55 55 11.0 1.6096 50 50.5912

By Linear Regression of Y on X

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

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

** Delete as appropriate.

Remarks :

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

19-Dec-18 Date : 19-Dec-18
Date
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PILOT
Calibration Data for High Volume Sampler (TSP Sampler)
Locatlon : CMAda Cadlbration Date £0-0xi-18
Equipmand no. HVBID4 Calibeation Dus Date 19.Dec-14

Ambiant Conoitian
Tamperature, T, 2072 Keivin [Pressure, P, e mirHg
Drriflice Tramsler Standard Infarmation
Equipmert Mo, iz Blapss, m, 21223 Intercept, be <0.06016
Last Cafibration Date 18-Jan-18 (HxP, /1013.3x208/7,} ™
Mot Calibration Date 18-Jan-19 Me ¥ Qe+,
Calibrmtion of TEF
Calibratian Manamedar Reading O oy Contnuous Flow i
Pain H {inches of waler] fen’ 1 i) Recorder, i B LR T P Uy W e T
|l (doram)  [darence K-aues [CFM] Yeaxis
1 1.5 1.5 an 5471 27 Z20T%
2 232 2.2 d.4 1.0189 3| 31,1014
k| 34 34 B.a 12811 a1 41,1341
4 a7 4.7 Bd 1ATIT 50 511635
5 &0 6.0 120 1.6668 56 56,1831

By Lingsar Ragression of Y an X

Slops, m = 416354 Inlercapl b = -12.08E3
Corelaticn CoaMicant* - 08874
Caliaration Acceptad ] You'be™™

* il Cormlation Seefficien < 0.5, check and recakbration apgain

** Dulxle as appropraie

As per clenl’s provided informaton, the egupment refarenca ro. of The cailbraled High Malume Samplar has boen

Calibrated by iy ke Checked by Puaire Wang
FEL0IE- ; :
) S-0t-15 Date . 19-0ct-18

Pilal Tasting Lamited
Roam B12, Block B, &F, Tonio Industnal Cenire, 19 Lam Hing Siresl, Kowloon Bay, Kowioan:
Tel (BER 2527 6691  email! Infoflipilol-lealing com



Lam Environmental Services Limited

Calibration Data for High Volume Sampler (TSP Sampler)

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

Date




PILOT

Eguipment no.

Page ol 12

Calibration Data for High Volume Sampler (TSP Sampler)

AL Callbration Date 1E-0-18

HvED Calibration Duwe Date: 18-Dac-18

Ambieni Condition
Temparatirs, T, 4T .2 Kelvin |Pressurs, P, 1017 mimHg
Orilies Trangdar Standard infesmatian
Eruiipman Mo Dripda Slopa, m, 222N Intsrcapt, b -0.08016
Last Calibration Date 19-Jan-18 (HxP, /1013.3x208/T,) "*
Hext Calibration Date 189-Jan-18 My X Qe + b,
Callbraticn of TS®
Calinradicsn Manomatar Raading Qe Coandlnuous Flow W
Puaind H (inches af waber) (m’.' min. | Recardar, W (WP 3 3BT " s 0
[uip [dowm]  [dillerance)) L-axla 1) ¥=axle
1 1.3 1.3 28 0.7e08 A 33.1078
K 2.0 20 41 08738 34 351243
1 3.2 kBl E4 12443 4f 45,1472
4 4.3 .7 B4 12084 5 fO.1635
3 E.3 5.3 108 15674 55 55,175
By Linear Regrasson of ¥ on X
Skapa, m x 28,3747 Inlgreapd, b = 105474
Comelaton Coatlicant® = 0,5
Calinratian Accapied = Yaulle""

* @ Comalatian Coefficiert = 0.880, check and recafibralion agan

* Delele as spprapiaie.

An per chanl's provided infarmation, 1he egupmen relerance ra. of ihe calibrated High Volume Sampler has bean

Remarks -

me-assigned from EL222 1o HYS010 wan respect 3o the updale in qualily maragement syslem.
Calibratnd by Ray Lee Chaoked by ; Pualina ‘Wong
Do YO8 b i 19018

Piiot Testing Limitad
Rrom B12, Block 8, &¢F, Ton Industrial Cenirg, 19 Lam Hing Sireel, Kowlcon Bay, Kowloon
Tal; (852 2527 6607 emmail infodd pilol-taaling Som



Lam Environmental Services Limited

Calibration Data for High Volume Sampler (TSP Sampler)

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

Date
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Calibration Data for High Volume Sampler (TSP Sampler)
Lacation L LT Calsbration Date 12-0g1-18
Equipment ma. HVSI0F Calsbration Due Data 18-Dimg-15
NTIM FL RE
Amblent Cendibon
Toamparature, T, 5T Fatdin |Presaure, Py w7 mirHg
Owifice Transhar Standard Infarmation
Equépmant No, Oripaz Slopa, m, FAREAN Enfercepd, bo <1, 06018
Last Calbration Date 19-Jan-15 (Hx P, /1013.3x208/T,) ™
Haxt Calibration Daie 18-Jan-15 My ¥ Qg +b,
Calibration of TGP
Calibratian Manomater Reading B ua Caonlinuous Flow Ic
Pair H {Inches of water) T Racardar, W [P, 1013 24 2500, s 39)
[{F 1] {doswn]  (difleranca) K-pxis PCFM] Yeanis
1 1.5 1.6 aa 08471 26 2600880
2 74 2.4 4.4 1.0540 s 38,1148
3 14 as TA 1,248 48 481570
4 4.9 a9 4.8 1.5082 54 54 1746
] 6.2 6.2 124 1.6530 61 £1,1505
By Linear Regressian of ¥ on X
Slopa, m -~ ERE-L1H Infarcepi, b = B2TE
Correfation Coafficiant® = (13
Calitiralion Accapiaid = Yauia®
*if Comalabon Cosflicien| < {1,890, check & recalibralicn again
- Dedate 55 appropriaie
— AR per clianls proviced infarmalion, the egiipmen reference no. of he calibrated Hgh Valume Sampler has been
rerassigned from EL4ES 1o HWS00T with respect ia tha ale in quallly managemend syslom,
Calibeated by Ray Les Cheched by Pualing Weng
D 1800818 Data 18-Det-18

Pitol Testing Limsad

Room B12, Block B, &F, Tonc Indussdal Cantre, 19 Lam Hing Sireatl, Kowlcon Bay, Kewlaon

Tab {852) 2527 6511

email inlcifpilal-lealing som



Lam Environmental Services Limited

Calibration Data for High Volume Sampler (TSP Sampler)

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

1 1.8 18 3.6 0.9329 24 24.2838

2 25 25 5.0 1.0944 33 33.3902

3 4.0 4.0 8.0 1.3768 43 43.5085

4 5.2 5.2 10.4 1.5658 50 50.5912

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

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

Date
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PILOT
Calibration Data for High Volume Sampler (TSP Sampler)
Location : ML T Calibratton Dale 158-Cei-14
Equipmsant mo. 1 HWSO0E Calibration Due Date 19-Dac-18
IBRATI E R
Ambiamt Condition
Temparsiure, T, 2T Fistiin |Presaung, P, 1oy mmhg
Orifice Transtar Standacd Infarmatsas
Equipmani Mo, Origg2 Slope, m, 213N IngarEeRt, b D.0ENE
Last Calibration Date 15-Jan-16 [Hx P, /10133 x 288/ T,) ™
Mext Calibration Date 18- Jan-18 f ¥ Qo + B,
Calibration of TSP
Calibration Mamomelar Reading [ . Continuous Flow i
Point H [inehas af watar) {m®* ¢ min. ) Recordar, W IR BONS e DRI A0 9T
gl [doram]  (dilerence H-agin (CFMA) Y-axis
| 1.5 1.5 a0 0.8aT 0 200554
2 24 24 4.0 10140 o 26.0850
1 3.8 38 T 1.3216 k] 3177
4 4.8 449 a4 1.6082 43 43,1408
.1 6.2 63 126 1.70E4 44 2B 1602
By Lingar Ragressian of ¥ on X
Slopa, m = 34 T4 Intercepd, b = A0.078
Crredaton Coafcian = 11.59085
Calibration Aocagiad = Yealo™

* if Corelaton Cosflicent < 40990, check and recalibratian again

** Dalgle a5 appropriale

A par clignt's provided irfarmalion, the &quipirsnt relesenca no. of s cabbiatsd Hgh Volume Sampler hae bessn

Raimarks -
ra-assigngd oo ELDSY lo HVEDOH with respac 1o the updats in gualily managemand system.
Callbrated by Ray Lee Chacked by ; Pualing Wong
19-00i-1 1 §
ke A-3c1-18 Date f-Dee-18

Pt Tessng Limited
Room B12, Black B, &F, Terme dualrs! Centie, 15 Lam Hing Siresl. Kawdoan Bay, Heslagn
Tal: (852 527 2&a1 emal: irfo@oiolbestng cam



Lam Environmental Services Limited

Calibration Data for High Volume Sampler (TSP Sampler)

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

1 1.7 1.7 3.4 0.9074 24 24.2838

2 2.6 2.6 5.2 1.1155 33 33.3902

3 4.2 4.2 8.4 1.4101 43 43.5085

4 5.3 5.3 10.6 1.5806 50 50.5912

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

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

Date
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SOILS & MATERIALS ENGINEERING CO., LTD.

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

CERTIFICATE OF CALIBRATION

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

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

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

Item submitted by

Customer Mame: Lam Geotechnics Limited
Address of Customer: .

Reqguest Mo, -

[Crate of receipt: 13-Feb-2018

Date of test: 21-Feb-2018

Reference equipment used in the calibration

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

Ambient conditions

Temperature: 2041 °C
Relative humidity: 50+ 10 %
Air pressura. 1000 £ 5 hPa

Test specifications

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

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

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

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

Test results

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

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

Actual Measuremant data are documented on worksheats

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

Feng Jun I.}':

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

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

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

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

E-mail: smac@cigismes. com

Website, www.cigismec.com

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

Certificate Mo.:

1,

CERTIFICATE OF CALIBRATION

Electrical Tests

{Continuation Page)

1BCADZ1S 02

Page 2 of 2

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

Expanded Coverage
Test: Subtest; Status: Uncertanity (dB) Factor
Self-generated noise A Pass 03
c Pass 0.8
Lin Pass 16
Linearity range for Lag At referanca range |, Step 5dB at 4 kHz  Pass 03
Reference SPL on all other ranges Pass 0.3
2 dB below upper limit of each range  Pass 0.3
2 dB abowve lower limit of each range  Pass 0.3
Limearity range for SPL AL reference range , Step 5dB atdkHz  Pass 0.3
Frequency weightings A Fass 0.3
C Fass 0.3
Lin Pass 0.3
Time weightings Single Burst Fast Pass 0.3
Single Burst Show Pass 0.3
Peak responsea Zingle 100us rectangular pulse Paszs 03
R.M.5 accuracy Crest factor of 3 Pass 0.3
Tirme weighting | Single burst 5 ms al 2000 Hz Fass 0.3
Repeated at frequency of 100 Hz Paszs 0.3
Time averaging 1 ms burst duty factor 1/1 0" at dkHz  Pass 03
1 ms burst duty factor 1/10° at 4kHz ~ Pass 0.3
Pulse range Single burst 10 ms at 4 kHz Pass 0.4
Sound exposure level Single burst 10 ms at 4 kHz Pass 0.4
Overfoad indication SPL Pass 0.3
Leq Fass 0.4
2, Acoustic tests
The complete sound kevel meter was calibrated on the reference range using a B&K 4226 acoustic calibrator
with 1000Hz and SPL 94 dB. The sensitivity of the sound level meter was adjusted. The test result at 125 Hz and
8000 Hz are given in below with test stalus and the estimated uncerdainties.
Expanded Coverage
Test: Subtest Status Uncertanity (dB} Factor
Acouslic response Weighting A at 125 Hz Pass 03
Weighting A at 8000 Hz Pass 05
3, Response to associated sound calibrator

hiA

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

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

The standardis) and eguip
cakbrated on a schedule o

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

\

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

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

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

CERTIFICATE OF CALIBRATION

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

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

SeralfEquipment Mo 2722310 2698702 13318
Adaptors used: : . .

ltern submitted by

Customer Nama: Lam Geotechnics Lid.
Address of Customaer -

Raquest No 3

Date of recaipt; 09-Mar-2018

Date of test: 10-Mar-2018

Reference equipment used in the calibration

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

Signal genaratar DS 360 61227 01-Apr-2018 CEFREI

Ambient conditions

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

Test specifications

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

2

Test results

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

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

Actual Measurement data are documented on worksheats.

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

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

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

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

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

CERTIFICATE OF CALIBRATION

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

are given in below with test status and the estimated uncertaintiss. The "Pass” means the result of the test is inside
the tolerances stated in the test specifications. The "-" means the result of test is outside these tolerances.

Expanded Coverage
Test: Subtest: Status: Uncertanity (dB) Factor
Self-generated noise A Pass 03
c Pass 08
Lin Pass 16
Linearity range for Leq Al reference range | Step 5 dB at 4 kHz Pass 0.3
Reference SPL on all other ranges Pass 03
2 dB below upper limit of each range Pass 03
2 dB ehove lower limit of each range  Pass 0.3
Linearity range for SPL At reference range |, Step 5oB atd4 kHz  Pass 03
Frequency weightings A Pass 03
C Pasz 0.3
Lin Pass 0.3
Time weightings Single Burst Fast Pass 0.3
Single Burst Slow Pass 0.3
Peak response Single 100us rectangular pulse Pass 0.3
F.M.5 accuracy Crest factor of 3 Pass 0.3
Time weighting | Single burst 5 ms at 2000 Hz Pass 0.3
Repeated at frequency of 100 Hz Pass 0.3
Time averaging 1 ms burst duty factor 1/10° at 4kHz  Pass 0.3
1 ms burst duty factor 1710 at 4kHz  Pass 03
Fulse range Single burst 10 ms at 4 kHz Pass 0.4
Sound expasure level Singie burst 10 ms at 4 kHz Pass 0.4
Crwverload indication SPL Pass 0.3
Leq Pass 04

2, Acoustic tests

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

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

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

/ - End -
F—

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

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

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

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

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

CERTIFICATE OF CALIBRATION

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

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

SerialEquipment Mo 272231 2895703 13321
Adaptors used: - -

Item submitted by

Customer Name: Lam Geotechnics Lid
Address of Customer. =

Request Mo <

[ate of receipt: 13-Apr-2018

Date of test: 18-Apr-2018

Reference equipment used in the calibration

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

Ambient conditions

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

Test specifications

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

z The electrical fests weara performed using an electrical signal substituted for the microphona which was removed and
replacad by an equivalent capacitance within a tolerance of +20%
3, The acaustic calibration was performed using an BAK 4226 sound calibrator and corrections was applied for the difference

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

Test results

This is to cerlify that the Sound Level Meter conforms to BS 7580 Part 1. 1997 far the conditions under which the test
was parformed.

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

Actual Measurement data are documeanted on warksheels.

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

Fen .J1||l-.’:|lrI

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

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

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

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

CERTIFICATE OF CALIBRATION

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

are given in balow with test status and the estmated uncenainties. The "Pass” means the resull of the test 15 inside
the tolerances stated in the test specifications The "= means the result of test is outside these tolerances.

Expanded Coverage
Test: Subtest: Status: Uncertanity (dB) Factor
Self-generated noise A Paszs 03
i FPazs 0.8
Lin Pass 1.6
Linearity range for Lag Af reference range | Step 5d8 at 4 kHz  Pass 03
Reference SPL on all other ranges Fazs 03
2 dB below upper limil of each range  Pass 0.3
2 dB8 above lower imit of each range Pass 0.3
Linearity range for SPL At reference range |, Step 5 dBlat 4 kHz  Pass 03
Frequency weaightings A Fass 03
o FPazs 03
Lin Pass 0.3
Time weightings Single Bursi Fast FPass 03
Single Burst Slow Pass 0.3
Peak response Single 100ps rectangular pulse Pass 03
F.M S, accuracy Crest factor of 3 Fass 03
Time weighting | Single burst 5 ms at 2000 Hz Pass 0.3
Repeated at frequency of 100 Hz Pass 03
Time averaging 1 ms burst duty factor 1/10° al dkHz  Pass 0.3
1 ms burst duty factor 110" at dkHz  Pass 0.3
Pulze range Gingle burst 10 ms at 4 kHz Pass 0.4
Sound exposure level Single burst 10 ms at 4 kHz Pass 04
Cwerload indication SPL Pass 0.3
Leq Pass 0.4

z, Acoustic tests

The complete sound level mater was calibrated on the reference range uzing a BEK 4226 acoustic calibrator
with 1000Hz and SPL 94 dB. The sensitivity of the sound level meter was adjusted. The test result at 125 Hz and
8000 Hz are given inbelow with test status and the estimated uncenainties

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

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

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

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

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

Hong Kong Accreditation Service (HKAS) has accredited this laboratory (Reg. Mo, HOKLAS 028) under the Hong Kong Laboratory Accreditation
Scheme (HOKLAS) for specific calibration activities as listed in the HOKLAS directory of accredited laboratories, The results shown in this certificate
are traceable 1o the International System of Units (S1) or recognisad measurement standards. This cerificate shall not be reproduced except In full,
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E-mall: smecdcigismec.com Website: www.clglsmec.com el et ﬂ'ﬂ%ﬁm

CERTIFICATE OF CALIBRATION

Certificate No.: 18CA0116 01 Page 1 of 2

Item tested

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

Adaptars used:
ltem submitted by

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

Request Na, -

Date of receipt, 16-dan-2018

Date of test: 18-Jan-2018

Reference eguipment used in the calibration

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

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

Ambient conditions

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

Test specifications

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

2 The electrizal tests were performed using an electncal signal substituted for the microphane which was removed and
replaced by-an equivalent capacitance within a tolerance of +20%
3. The acoustic calibration was performed using an B&K 4226 scund calibrator and corrections was applied for the difference

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

Test results

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

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

Actual Measurement data are documeanted on worksheets:

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

[

Fang Jun Qi
]

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

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

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

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

1, Electrical Tests

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

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

M

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

/ - End - :
!
1

B !

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

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

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

Hong Kong Accreditation Servics (HKAS) has accredited this laboratory (Reg. No. HOKLAS 028 - CAL) under the Hong Kong Leboratory Accraditation
Schame [HOKLAS) for specific calibration activities as listed in the HOKLAS Directory of Accredited Leborafones, The results shown in this cerficate
were detarminad by this laboratory in accordance with its terms of accreditation. Such terms of accreditation stipulate that the results shall be
traceable to the International System of Units (5.1} or recognised messurement standards, This cartificate shall not be reproduced excopt in fufl,
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Centificate Ma.; 1CARA0T 02 Page i of 2

Item tested

Dascrption: Sound Level Meter [Typs 1) Micraphans Préamp

daanufaciurar: B&K BadK BEK

TyoeModel Mo 2280-L 4953 200z

SerialEquipment Mo A00E780 287240 21213

Adaptors usod - . .

ltem submitted by

Customer Name! Lam Geotachnics Lmisd

Agdrass ol Cuslomer -

Fequest Mo .

Date of receips; 07 -Sep-2)18

Date of test: 10-Sep-2016

Reference equipment used in the calibration

Descriglion: floianl; Serlal Mo, Expiry Date: Tracaabls to:

Muk funciion souno cabbeator BEK 4230 SokhAed 23-Mug-I0R CIGISMEC

Sioral genaraiorn 0S5 3e0 1amry 24-Apr-2018 CESRE]

Sigred GenanEar 05 2E0 EAZ2F 23-hgr2018 CEPREI

Ambient conditions

Temperature: 2 21%C

Relative urmdity; 50210 %

Air prassura; 1035 + 5 hPa

Test specifications

1, Thie Seund Lavel Meler kag been cabrabad in aocondence with the raquiremants as specified i BS 7580 Far 1; 18397
and the lab calibratsan pracedure SMTPOM-CA-152

2. The ekecirical tests wene perdomed wsing an efechical sagnad substiubed lor (he microphone which was removed and
reglaced by an aquivalent capacitance within @ lolarance of +30%.

3, The acowstic caibration was perfermed usmg en B&K 4226 sound calibrabor and cormachors was spplied for the diffarencs
bebtwoen the free-ficid and pressure respansess of e Saund Level Baper

Toest results

This I8 1o cartify that the Sound Leval bater condomms o BS 7530, Part 1 1957 far the candifions under which tha test

was parfarmed

Owelzds of the parfomed measurements are presenled on gage 2 of his certdicats

Achisl Magaurernant dala are documentad on worksheats

Approved Slgnatony Data:  1-Gep-Flig Company Chop:
Feng

Commends:  The results repoeted in this cerificabe refer b the condiien af the nstrumenl on the date of calipration and
garmy no implication regarding Eha long-1enm stabaty of iha instument

& B B bsapls Engaessang Ca Lie Feem ke CAAP 157 LAwias | Rew CEAETIEHT

Hong Kpng Accreditstion Servics (HEAS] has sccredfed this Iabaratory (Reg. Mo, HORLAS 028] under The Hong Hong Laborabory Accrediation
Schame [HOKLAS) for spedfic calibrafion acivilies &8 fEbéd in ihe HOKLAS dreciory of accredited faboratories.  The resuls shoen (e cetilicalé
are Irpceabie 1o the IMematonal Syeiem of Linds (51 or recogrized measursmeni stardards,  This ceriticsta shall net be reproduced axcept in ful
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CERTIFICATE OF CALIERATION

[Continualion Papa)

2
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Certificate Mo.: 18CADE]T 02 Fage 2

1. Ebectrical Tests
The slectncal bests were pefamed usmg an equivalent capacitance subsiifulad for ihe microphane. The esulls

arg gven n below with test status and the estimated uncedanines. The "Pass” means the resall of the (251 15 mside
the folerancas stalad in the 18t specifications. The °-* maans tho resall of test is outside these lolerancas

Expanded Coveragpe
Test: Sublesk: Stahes: Uncartanity (dBj Factor
Self-genesaied noise & Pasg 0.3
[ Pass (kN
Lim Pass 14
Lanearily range for Lag it referance rangs | Shep 5 d0 & 4 kHz Pass o3
FelfEmance SPL o all athier ranpes Pasg 3
2 dB kelow upper limit of 2ach ange  Pass (i3]
2 dB abowa lower lima of @ach range  Pass 0
Linearily range for SPL Abrefsrence rargs  Slep SdB a4 kHe  PBE6 o3
Fregquancy weghtings & Fass a3
(% Fass [}
Lin Pass 0.3
Time waightings Singha Sl Fast FPass 1 fc
Singke Bursl Slow Fasgs a3
Peak response Single 1008 rectangular pulse Fass 0.3
R M5 accuracy Crest factar af 2 Pas= 0.3
Tama werighiing | Sangie burst 5 ms 51 2000 Hz Fass 03
Repeated a1 fraquanacy af 100 Hz PFags 03
Tame averaging | ms burst duty facior §10° at dkHz  Pass 03
1 m burst digy factor 140" at dkHz  Pass 03
Pulse range Single burst 10 s at 4 kHz Fass 04
Spurd exposune kel Single burst 10 ms al 4 kHz Fass 0.4
Cwprdoad indication SPL Pass 03
Leg Pass 0.4

Acoustic tests

The complets sourd leval meter was calibrabed on the referenca range esing a BAK 42326 scoust: calibrator
with 1D0Hz and SPL 94 48, The sensiivily of Ing sound leved metes was adjusted. The 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 (dB8) Factor
Acpushc response Wiaightimg & af 125 Hz Pass a3
Wialghting & &% BIO0 Hz Pass LU

3, Respanze to assotited sound calibrator

LI

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

J - End -
Calibrated by: y Checked by: L
Fung Oh Yip Rk Hwnog Tl
Dala: 10-Sep-2013 Date: 10-5ap-2018

The standard{s] and equi tusead in e calibration are acesble Lo nalional or mtarmabonal recegnesed standards and e
calibepied on a scheduls o maintain the reguired accuracy leved

5 Bty & Wil Erogrssionn G Lind Forvd e SAAP 12 Dt 1R S0

Hang Kpng Accrediaton Sandoe |HKAS] has accrediied ihis (sborabary (Aeg. Mo, HOELAS 028j under tha Hong Kong Laboratory Accredibatian
Sekame (HOKLAS) for spacilic calbrafon aciivites as lisied n the HOELAS direclary of accreddiled laborstones. The nesidls shown in fhis corilicate
e raceabie ho tha inlemmationad Syglem al Unils (30 o1 meognised mapsuremend standmms. This carificale shall ot be réprodded excapl in ful,
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CERTIFICATE OF CALIBRATION

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

Descnption: Sound Level Meter (Type 1) : Microphone

Manufacturar Larson Daviz v PCEBE

Typa/Model Mo LxT1 f I7TBOZ

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

Itern submitted by

Customer Mame Lam Geatechnics Ltd
Address of Customer: -

Request No -

Date of receipt: 22-Mar-2018

Date of test:; 28-Mar-2018

Reference equipment used in the calibration

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

Ambient conditions

Temperature: . B il

Relative humidity: 0+ 10 %

Aer pressure 10052 5hPa

Test specifications

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

i The electrical lesls were performed using an electrical signal substituled for the microphone which was removed and
replaced by an equivalent capacitance within a tolerance of +20%

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

betwean the free-field and pressure responzess of the Sound Level Meter

Test results

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

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

Actual Measurement data are documented on worksheets

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

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

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

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




= B B B8 H PR v 5]
SOILS & MATERIALS ENGINEERING CO., LTD.

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

CERTIFICATE OF CALIBRATION

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

MiA

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

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

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

L1

D Sois & Marenzis Engineanng Co Lid

Form Mo CARP 152 2s5ue 1Rey CA01 02007

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

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

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

Adaptors used - - -
Itern submitted by

Customer Name: Lam Geotechnics Ltd
Address of Customer S

Reques| No -

Date of receipl: 10-May-2018

Date of test: 11-May-2018

Reference equipment used in the calibration

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

Ambient conditions

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

Test specifications

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

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

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

Test results

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

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

Actual Measurement data are documented an warksheets

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

Fen Juuir;l

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

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

Hong Kong Accraditation Service (HKAS) has accredited this laboratory (Reg, No. HOKLAS 028) under the Hong Kong Laboratary Acereditation
Scheme (HOKLAS) for specilic calibration activiies as listed in the HOKLAS directory of accredited laborstories. The resulte shown in this certificate
are traceable lo the International System of Units (51} or recognised measurement standards, This cerificate shall not be reproduced except i full,
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CERTIFICATE OF CALIBRATION

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

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

Expanded Coverage
Test: Subtest: Status: Uncartanity (dB) Factor
Self-generated noise A Fass 0.3
c Pass 0.8 21
Lin Faszs 16 2.2
Linearnty range for Leq Afreference range , Step 5dB at4 kHz  Pass 03
Reference SPL on all other ranges Pass 0.3
2 dB below upper limit of each range  Pass 03
2 dB above lower limit of 2ach range  Pass 0.3
Linzarty range for SPL Atreference range . Step 5dB ald kHz  Pass 0.3
Frequency weightings A Pazs 0.2
c Pass 0.3
Lin Pass 0:3
Time weightings Single Burst Fast Pass 03
Single Burst Slow Pasz 03
Peak response Single 100us rectangular pulse Pass 0.3
R.M35. accuracy Crest factor of 3 Pass 0.3
Time weighting | Single burst 5 ms at 2000 Hz Pass 0.3
Repeated at frequency of 100 Hz Pass 0.3
Time avaraging 1 ms burst duty factor 110" at 4kHz ~ Pass 0.3
1 ms burst duty factor 1/110% at dkHz  Pass 03
Pulse rangs Single burst 10 ms at 4 kHz Fass 04
Sound exposure levsl Single burst 10 ms al 4 kHz Pass 0.4
Owerload indication SPL Pass 03
Leq Fass 04

2, Acoustic tests

The complele sound level meter was calibrated on the reference range using a BAK 4226 acoustic calibrator
with 1000Hz and SPL 94 dB. The sensitivity of the sound levsl meter was adjusted The test result at 125 Hz and
8000 Hz are given in below with test status and the estimated uncertainties

Expanded Coverage
Test: Subtest Status Uncertanity (dB) Factor
Acoustic response Waighting A at 125 Hz FPass 0.3
Vierghting A at BOOO Hz Pass 0.5
3 Response to associated sound calibrator
MiA

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

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

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

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

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




Calibration Certificate

Cerificate Number 20780710857
Cusioumar

LAN Epvironmental Services Lid
II/F Centre Point

1E1-183 Glowcester Rowd
Wanchui, , Hong Komng

Model Numbar  CAL200 Procedure Nuinber D000 8385
Serlal Number 130498 Technician Scolt Montgomery
Tesi Results Pass Calibrafion Dalke 28 Oct 2014

i ) Calibration Due
Mikfal Coincition . [Ropesatae Temperature 23 ¢ +03°C
Dasoription Larsom Davis CALIOD Acoustc Calibralar Humidify e %RH +3%RH

Static Pressure W12 kPa 21kPa

Evaluation Method The data iz aquired by the insert voiage calibration method wsing the reference microphone’s open

circuit sensithity. Data reported in dB re 20 uPa

Compliance Standards Compliant to Manufacturer Specificabons per DDDDT1.8180 and the following standards
IEC 608422017 AMEL 51 40-2008

kszaiing |ah cerifies that he instrumant degscribed above maeds of @xceeds all specifications as stated in the relerenced pracedure
{unless ptheswise nobed), i has besn calibraied using measurement slanderds receable 1o the 5 ihrough the Matanal Instilae of
Slandards ard Tachnology (MIST) orather nasonal measurement nstitubes, and meets ihe requiremanis of BSONES 170255005,
Test poknts marked with 8 § in the upcesainiies column o not fall within this laboratory's scope of accreditation.

The quality swsiem is regisiened 1o 130 20012008

This caibralicn s a direct companson of the wil under gesl i he |isled releance standards and did ngt mvohse any sampling plans ie
mampete. Mo gllowance has baen made far the inslabilty of the test davice due 10 use lire. elc. Such ehrwances wowdd o mada by
B csiorner 48 nesded.

The uncariainties wene compuied in aceordancse with the 150 Gude 1o 1ha Exprassion of Unceranty in Measorement (GUM]. A
coveraga factor of approximately 2 sigma (k=2) has been applied (o the slandard uncertainty 1o express the axpardod uncarainky a1
appraximately 95% confidence leval,

This repor may not be reprodussd, except in full wiess pesmissizn for tha puilication of an approved absiract = obtained in wriling
from the arganizalion issuing tis repord

Samilards Lyed
Description Cal Date Cal Te Cal Stamdard
Agilent 344004 DM FOR20TE 090672019 TR
Larspn Dpvis Maodel 2900 Beal Thoe Anabyzer N0 LE - D201 WULITERY
Migrophone Calihration Sysiem BLOTIR  BR072019 IIEREELS
12 Presmplifier VHKIOLE 08202019 N5 04
Larsen Dovis 112" Preamplifier T-pin LEMO EAOTIE DRAOT2019 O30T
172 inch Microphons - B - HI0Y R TNIOTE (S 1N201Y Qs i
Fressure Transduces GRARSOLE  ORABR2019 Q07364

Larson Davis, o division of FCB Plezoronies, Ing
[aE] Wiost B20 Marth

Frovo, LT S440], Unied Siaies

Tl -t 4- (10

IENEHE a0

Lt 43320
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