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DUE DATE:

RECALIBRATION

January 24, 2019

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

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

www tisch-env.com
TOLL FREE: (877)263-7610
FAX: (513)467-9009
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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)
Lacaticn ChiAdia Calibration Datla 18-0c1-18
Eguipsment na. HWSITA Calibration Dus Dabe 19-Dec-18
CALIBRATION OF CONTINUCLUS FLOW RECORDER
Ambiam Condiban
Tamparaura, T, 2e72 Kefin |Pressure, P, 1017 meniHg
Orifice Transfor Standard Information
Equapmant Ma. Oriid02 Slape, m, 212231 Infercept. b -DLOE0AE
Last Calibration Date tefan-18 fHxP, /1013.3x 288/ T,)
Naxt Calibration Dals 18- Jan-15 m. x Qw - b‘__
Callbration of TSP
Calibration Manometer Reading = Cominuaus Flow Ic
Point H finchos of wator) gm {min, Riscorder, W [WiF, 1013 Je22aT, ) aE 31)
{up] jdawri  (differerce Keaxiz |CFM) Yaamis
i t.4 14 2.8 0.8194 3 300681
z 13 23 46 1.0422 | AT
3 aT a7 74 1.3143 Al 44,1433
4 4 8 4.8 a8 1.4930 48 4831570
5 8.1 &1 12.2 1.8748 54 54 17TER
By Lirear Regresaion of ¥ on X
Shape, m - 277403 mlarcapl b = 7.3072
Coeraiation Coafficient” = (a2
Cafibration Acoapled = Yiabla
" i Cormedation Coalcient < DAA0 check and recsdbealion again
" Deleta pg appropnae
P &5 per clenl’s provided information, the equipmant referenca no, ol the calibraied High Valume Sampler has been
re-assigned from ELS5Y o HED1 3 with respaci o the in lity marssgensanl ayslam
£ adil | by Fay Les Checked by Fuakrs Woang
Crale 10Ok 18 Dharbe 19-Cet-18

Piiol Tasting Lam#ed
Roam B13, Block B. %F, Tanig Industnal Cenira, 19 Lam Hing Sireel, Kostoon Bay, Kawioon,
Tel (B52) 2527 6897 eenpill il pilof-lealing com




Lam Environmental Services Limited

Calibration Data for High Volume Sampler (TSP Sampler)

Location CMA6a Calbration Date 19-Dec-18
Equipment no. HVS013 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 1.4 1.4 2.8 0.8261 28 28.3311
2 2.3 2.3 4.6 1.0509 33 33.3902
3 3.7 3.7 7.4 1.3253 41 41.4848
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 = 30.1687 Intercept, b = 2.3363
Correlation Coefficient* = 0.9927
Calibration Accepted = Yes/Ne**
* if Correlation Coefficient < 0.990, check and recalibration again.
** Delete as appropriate.
Remarks :
. Henry Lau hecked b Chan Ka Chun
Calibrated by y Checked by
19-Dec-18 Date 19-Dec-18

Date
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SOILS & MATERIALS ENGINEERING CO., LTD.
EEmafTmEsrsEAE Gy o2 Tel: (852) 2873 6860
12/F., Leader Centre, 37 Wong Chuk Hang Road, Aberdeen, Hong Kong. Fax: (852) 2555 7533
E-mail: smec@cigismec.com Website: www.cigismec.com

CERTIFICATE OF CALIBRATION

Certificate No.: 18CA0322 01 Page 1 of 2
Item tested

Description: Sound Level Meter (Type 1) , Microphone

Manufacturer: Larson Davis ; PCB

Type/Model No - LxT1 : 377B02

Serial/Equipment No.: 0003737 , 171529

Adaptors used: : : =

Item submitted by

Customer Name: Lam Geotechnics 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: Traceable to:
Multi function sound calibrator B&K 4226 2288444 08-Sep-2018 CIGISMEC
Signal generator DS 350 61227 01-Apr-2018 CEPREI

Ambient conditions

Temperature: 2961°0
Relative humidity: 50+10%
Air pressure: 1005 + 5 hPa

Test specifications

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

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

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

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

Test results

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

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

Actual Measurement data are documented on worksheets.

Approved Signatory: Date: 06-Apr-2018 Company Chop:

Feng Jun Qi

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

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

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

CERTIFICATE OF CALIBRATION

(Continuation Page)

18CA0322 01

N

Page 2 of

1, Electrical Tests
The electrical tests were perfomed using an equivalent capacitance substituted for the microphone. The results
are given in below with test status and the estimated uncertainties. The "Pass" means the result of the test is inside
the tolerances stated in the test specifications. The "-" means the result of test is outside these tolerances.
Expanded Coverage
Test: Subtest: Status: Uncertanity (dB) Factor
Self-generated noise A Pass 0.3
c Pass 0.8 24
Lin Pass 1.6 2.2
Linearity range for Leg Alreference range , Step 5dB at4 kHz ~ Pass 0.3
Reference SPL on all other ranges Pass 0.3
2 dB below upper limit of each range Pass 03
2 dB above lower limit of each range Pass 0.3
Linearity range for SPL At reference range , Step 5 dB at 4 kHz ~ Pass 0.3
Frequency weightings A Pass 0.3
] Pass 0.3
Lin Pass 0.3
Time weightings Single Burst Fast Pass 0.3
Single Burst Slow Pass 0.3
Peak response Single 100us rectangular pulse N/A N/A
R.M.S. accuracy Crest factor of 3 Pass 0.3
Time weighting | Single burst 5 ms at 2000 Hz Pass 03
Repeated at frequency of 100 Hz Pass 0.3
Time averaging 1 ms burst duty factor 1/10° at 4kHz ~ Pass 0.3
1 ms burst duty factor 1/10* at 4kHz ~ Pass 0.3
Pulse range Single burst 10 ms at 4 kHz Pass 0.4
Sound exposure level Single burst 10 ms at 4 kHz Pass 0.4
Overload indication SPL Pass 0.3
Leq Pass 0.4
2, Acoustic tests
The complete sound level meter was calibrated on the reference range using a B&K 4226 acoustic calibrator
with 1000Hz and SPL 94 dB. The sensitivity of the sound level meter was adjusted. The test result at 125 Hz and
8000 Hz are given in below with test status and the estimated uncertainties
Expanded Coverage
Test: Subtest Status Uncertanity (dB) Factor
Acoustic response Weighting A at 125 Hz Pass 0.3
Weighting A at 8000 Hz Pass 0.5
3 Response to associated sound calibrator

N/A

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

- End -
Calibrated by: Zas Checked by: i
Fung Chi Yip Lam Tze Wal
Date: 28-Mar-2018 Date: 06-Apr-2018

The standard(s) and equipnjent used in the calibration are traceable to national or international recognised standards and are

calibrated on a schedule to

aintain the required accuracy level.

Form No CARP152-2/issue 1/Rev C/01/02/2007

© Soils & Matenals Engineering Co  Ltd

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.




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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