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TISCH
l ‘ January 11, 2020
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Calibration Certification Information
Cal. Date: January 11, 2019 Rootsmeter S/N: 438320 Ta: 293 °K
Operator: Jim Tisch Pa: 760.7 mm Hg
Calibration Model #: TE-5025A Calibrator S/N: 0005
Vol. Init Vol. Final AVol. ATime AP AH
Run (m3) {(m3) (m3) (min) (mm Hg) (in H20)

i 1 2 1 1.4090 3.2 2.00

2 3 4 1 0.9980 6.4 4.00

3 5 6 1 0.8900 7.8 5.00

4 v 8 1 0.8450 8.7 5.50

5 9 10 1 0.6990 12.6 8.00

Data Tabulation

Vstd Qstd \/ AH( PZ?d )( T1S'Et\d > Qa AH( Ta/ Pa)
(m3) (x-axis) (y-axis) Va (x-axis) (y-axis)
1.0138 0.7195 1.4269 0.9958 0.7067 0.8777
1.0095 1.0115 2.0180 0.9916 0.9936 1.2412
1.0076 1.1321 2.2561 0.9897 1.1121 1.3877
1.0064 1.1910 2.3663 0.9886 1.1699 1.4555
1.0012 1.4323 2.8538 0.9834 1.4069 1.7553
= 1.99861 m= 1.25149
QSTD b= -0.00882 QA = -0.00543
r= 0.99997 r= 0.99997
Calculations
Vstd=|AVol((Pa-AP)/Pstd)(Tstd/Ta) Va=|AVol((Pa-AP)/Pa)
Qstd=|Vstd/ATime Qa=|Va/ATime

For subsequent flow rate calculations:

Qstd= 1/m<< \/AH( P':?d )( T;;d )>-b> Qa= 1/m <<‘/—AH(T73>>-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)
AP: rootsmeter manometer reading (mm Hg)
Ta: actual absolute temperature (°K)

Pa: actual barometric pressure (mm Hg)

40 Code of Federal Regulations Part 50 to 51,
Appendix B to Part 50, Reference Method for the
Determination of Suspended Particulate Matter in

the Atmosphere, 9.2.17, page 30

b: intercept

m: slope
ich Environmental, Inc. www.tisch-env.com
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lage of Cleves, OH 45002 FAX: (513)467-9009



Lam Environmental Services Limited

Calibration Data for High Volume Sampler (TSP Sampler)

Location CMAS5b Calbration Date 18-Feb-19
Equipment no. HVS010 Calbration Due Date 20-Apr-19
CALIBRATION OF CONTINUOUS FLOW RECORDER
Ambient Condition
Temperature, T, 291 Kelvin|Pressure, P, 1015 mmHg
Orifice Transfer Standard Information
Equipment No. Orio005 Slope, m{ 1.99861 Intercept, bc -0.00882
Last Calibration Date 11-Jan-19 (HxP,/1013.3x298/T,) 2
Next Calibration Date 11-Jan-20 = 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,)%35.31)
(up) (down) (difference) X-axis (CFM) Y-axis

1 1.2 1.2 2.4 0.7895 37 37.4738

2 2.0 2.0 4.0 1.0179 42 42.5378

3 3.1 3.1 6.2 1.2662 50 50.6402

4 4.0 4.0 8.0 1.4377 56 56.7171

5 5.0 5.0 10.0 1.6069 61 61.7811
By Linear Regression of Y on X

Slope, m = 30.4544 Intercept, b = 12.5644
Correlation Coefficient* = 0.9972
Calibration Accepted = Yes/Ne**
* if Correlation Coefficient < 0.990, check and recalibration again.
** Delete as appropriate.
Remarks :
. H L heck Chan Ka Chun
Calibrated by enry Lau Checked by u
18-Feb-19 Date 18-Feb-19

Date




Lam Environmental Services Limited

Calibration Data for High Volume Sampler (TSP Sampler)

Location CMA6a Calbration Date 18-Feb-19
Equipment no. HVS013 Calbration Due Date 20-Apr-19
CALIBRATION OF CONTINUOUS FLOW RECORDER
Ambient Condition
Temperature, T, 291 Kelvin|Pressure, P, 1015 mmHg
Orifice Transfer Standard Information
Equipment No. Orio005 Slope, m{ 1.99861 Intercept, bc -0.00882
Last Calibration Date 11-Jan-19 (HxP,/1013.3x298/T,) 2
Next Calibration Date 11-Jan-20 = 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,)%35.31)
(up) (down) (difference) X-axis (CFM) Y-axis

1 1.4 14 2.8 0.8524 28 28.3585

2 2.1 21 4.2 1.0430 37 37.4738

3 3.4 3.4 6.8 1.3259 45 45.5762

4 4.4 4.4 8.8 1.5077 52 52.6658

5 55 55 11.0 1.6851 59 59.7555
By Linear Regression of Y on X

Slope, m = 36.4334 Intercept, b = -1.9709
Correlation Coefficient* = 0.9972
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
18-Feb-19 Date 18-Feb-19

Date
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CERTIFICATE OF CALIBRATION

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

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

tem submitbed by

Customer Mame:! Lam Ernvirenmental Service Lid.

Address of Customer -

Faguesl Mo -

Dale of receipt: f4-Mow-2018

Date of test: 15:Mow-2018

Reference equiﬁmant used in the calibration

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

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

Signal gerarator OS5 e 13873 HA-Apr-d CEPREI

Shonad penanalar 05 360 61227 F-Apr-A018 CEPREI

Ambient conditions

Termperature. 2012

Relative hurmadily: S0 & 10 %

AT prassure; 1010 £ 5 kPa

Test specifications

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

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

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

bebwean ihe fréesfeld and pressure responsess ol e Sound Lavel Meder

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

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

Actual Messurament data are doc nied on warkshoats,

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

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

Commants:  The results repar
CRITY N0 imphcation regarding tha

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

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

i WP 6 T oa 7 RY R M P L0 BE Tal: |B52) 2073 GRED
12F., Lasdar Cantre, 3¥ Wong Chuk Hang Road, Abendesn, Hong Kong,  Fael (B52) 2555 733
E-irdil: amgc@cigismec oem WS walw Do lemEs oM

CERTIFICATE OF CALIBRATION

{Camdinuation Fags)

| 5]

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

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

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

2 Acoustic tosts

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

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

1, Regponse to associsted sound calibrator

MiA

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

- Emd = {
/{ | ol
. i

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

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

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

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




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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