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Calibration Certificates for
Dust Monitoring
Equipment
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E: etl@ets-testconsull.com
W: www.ets-testconsult.com

Calibration Report

of
High Volume Air Sampler
Manufacturer : Graseby 105 Date of Calibration . 16 May 2017
Serial No. . 9795 (ET/EA/003/18) Calibration Due Date  : 15 July 2017
. Method . Five-point calibration by using standard calibration kit Tisch TE-5026A refer to the

Operations Manual '

Results Flow recorder reading {¢fm) 48 43 37 30 23
Qstd (Actual flow rate, m®/min) 1.67 1.49 1.31 1.03 0.82
Pressure : 759.08 mm Hg Temp. : 299 K

Sampler 9795 Calibration Curve
Site: Tseung Kwan O 137 (TKO-A1)
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Qstd (m*/min)
Acceptance Criteria : Correlation coefficient (r) of the calibration curve greater than 0.990 after a 5-point calibration

The high volume sampler complies™ / does-not-comply* with the specified requirements and is deemed acceptable®/
unacceptable* for use.

D AL
Calibrated by : M Y Wos Checked by : A/‘

MAK, Kei Wai LAW, Sau Yee
(Assistant Supervisor) (Senior Environmental Officer)

- END OF REPORT -
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e e SR - I L I D T; +052 2695 8318
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Calibration Report

of
High Volume Air Sampler
Manufacturer . Graseby 105 ~ Date of Calibration o 14 July 2017
Serial No. © 9795 (ET/EA/003/18) Calibration Due Date : 13 September 2017
Method Five-point calibration by using standard calibration kit Tisch TE-5025A refer to the
Operations Manual
Results Flow recorder reading (cfm) 48 42 36 30 24
Qstd (Actual flow rate, m*/min) | 166 | 149 | 130 | 103 | 083
Pressure : 756.06 mm Hg Temp. : 302 K

Sampler 9795 Calibration Curve
Site: Tseung Kwan O 137 (TKO-A1)
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Acceptance Criteria . Correlation coefficient (r) of the calibration curve greater than 0.990 after a 5-point calibration

The high volume sampler complies* / dees-not-cemply* with the specified requirements and is deemed acceptable*/
unaceceptable™ for use. |

L o ey
Calibrated by \n Checked by ;:

KWAN! King Ming LAW, Sau Yee
(Assistant Supervisor) {Senior Environmental Officer)

- END OF REPORT -
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Calibration Report

of
High Volume Air Sampler
Manufacturer Graseby 105 Ciate af Calibration 11 September 2017
Serial Ho. - Bves (ET/EASDOE/18) Calikeation Due Date o A0 Movember 2017
Method Five-point calisration by using standard calibration kit Tisch TE-50254 refer to the
Operations Manual
35 1 5
Results Flowy recorder reading (cfm) 45 42 3
Cstd {Actual fiow rate, m*imin) 167 1.45 1.26 1.03 0.83
Pressure : 763158 mm Hg Temp, 04 K
Sampler 8795 Calibration Curve
Site: Tseung Kwan O 137 (TKO-A1)
E R0 S ._._—’i
= a5 i
= y = 265148 x + 32672
S a0 R*= 09823 |
e E= 09911 |
o {
- a8
L]
E 30
0
L)
o 25
§ 2o — : : : : d
0.70 080 0.90 1.00 1,10 1.20 1.30 1.40 1.50 1.60 1.70

Qstd (mYmin)

Acceptance Cnteria @ Correlaton coefficient {r) of the calibration curve greater than 0.900 after a S-point calibration

The high volume sampler complies® / doss-satcomply” with the specified requirements and is deemed acceptable®’
uracceplable” Tor use,

Calibrated by : _ﬂﬁ 1“. R';J,q Checked by (A‘“(ﬁ——-ﬁ
MAK, Kal Wal LAW, Sau Yee
[Assisiant Supervisor) {Senior Enviranmental Officery

- EMD OF REFORT -
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Callbration Report
of
High Volume Air Sampler
Manufacturer | Graseby 105 Diata of Calbration o0 Moreamibar 2007
Sarial Ha. : GTEE (ET!EA/OD3T 18 ) Caliratian D Dale o 0 Janusary 2018
Wl b=l © Fae-paoint calibration by esing standard calibrabion kit Tisch TE-S0254 refer o the
Operations Manual
Rosulls Flow recorder reading [zfin] F 1] &2 kL3 3 26
15k |Actual Now rate. midming 168 150 1.26 1403 0.82
Prassure TE2.06 mm Hg Temp 0 K
Sampler 9735 Calibration Curve
Site: Teeung Kwan O 137 (THO-A1)
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acceglancs CGnbana - Comelation coxfficiant {r) of the calbration curve greater than 0.880 after 2 5-point cabbraton

The high walume sampler complies” | does-aod-aomgly™ wilh the specilied requinaments and s deemad acceptable™

“

o 5

Cakbratad by /- Cheacked by ¢ ! i
CHAN, Wi Man LAWY, Sau Yaa
(Tachnician} {Serme Ermaronmensal Oficer)

- END OF REPORT -
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% E: eti@ets-testconsult.com
\ W: www.ets-testconsult.com

Calibration Report
of
High Volume Air Sampler

Manufacturer . Graseby 105 Date of Calibration . 08 January 2018

Serial No. 9795 (ET/EA/003/18) Calibration Due Date . 07 March 2018

Method . Five-point calibration by using standard calibration kit Tisch TE-5025A refer to the
Operations Manual

Results Flow recorder reading (cfm) 48 42 35 31 27
Qstd (Actual flow rate, m*min) 1.71 1.54 1.29 1.05 0.85
Pressure : 762.81 mm Hg Temp. : 290 K

Sampler 9795 Calibration Curve
Site: Tseung Kwan O 137 (TKO-A1)
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Qstd (m3/min)

Acceptance Criteria : Correlation coefficient (r) of the calibration curve greater than 0.990 after a 5-point calibration

The high volume sampler complies™ / dees-pet-comply* with the specified requirements and is deemed acceptable*/
unaceeptable” for use.

/
Calibrated by : \MM,L %v[ Wer Checked by &

MAK, Kei Wai LAU, Chi Leung
(Assistant Supervisor) (Environmental Team Leader)

- END OF REPORT -
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E: eti@ets-testconsult.com
W: www.ets-testconsult.com

Calibration Report
of
High Volume Air Sampler

Manufacturer . Graseby 105 Date of Calibration - 05 March 2018

Serial No. © 9795 (ET/EA/003/18) Calibration Due Date : 04 May 2018

Method : Five-point calibration by using standard calibration kit Tisch TE-5025A refer to the
Operations Manual

Results Flow recorder reading (cfm) 48 42 35 31 27
Qstd (Actual flow rate, m*/min) 1.68 1.50 1.25 1.03 0.82
Pressure : 763.56 mm Hg Temp. : 302 K

Sampler 9795 Calibration Curve
Site: Tseung Kwan O 137 (TKO-A1)
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Qstd (m3/min)

Flow Recorder Reading (cfm)

Acceptance Criteria . Correlation coefficient (r) of the calibration curve greater than 0.990 after a 5-point calibration

The high volume sampler complies” / does-notcomply™ with the specified requirements and is deemed acceptable®/
wracceptable™ for use. .

Calibrated by : M {)Gu 'W/M Checked by - A‘

MAK, Kei Wai LAU, Chi Leung
(Assistant Supervisor) (Environmental Team Leader)

- END OF REPORT -
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Fo Tan, Hong Kong

™
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E: eti@ets-testconsult.com
W: www.ets-testconsult.com

Calibration Report
of
High Volume Air Sampler

Manufacturer . Graseby 105 Date of Calibration . 02 May 2018

Serial No. . 9795 (ET/EA/003/18) Calibration Due Date o 01 July 2018

Method . Five-point calibration by using standard calibration kit Tisch TE-5025A refer to the
Operations Manual

Results Flow recorder reading (cfm) 48 42 35 32 27
Qstd (Actual flow rate, m®/min) 1.69 1.50 1.24 1.03 0.82
Pressure : 762.06 mm Hg Temp. : 301 K

Sampler 9795 Calibration Curve
Site: Tseung Kwan O 137 (TKO-A1)
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Acceptance Criteria : Correlation coefficient (r) of the calibration curve greater than 0.990 after a 5-point calibration

The high volume sampler complies* / does-not-comply* with the specified requirements and is deemed acceptable™/
uhacceptable” for use. v

-z P
Calibrated by : Checked by : /= —

CHAN, Wéi Man | AU, Chi Leung
(Technician) ' (Environmental Team Leader)

- END OF REPORT -
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Manufacturer

Serial No.

Method

Results

8/F Block B,

Exmy Rl HERE RN R e

Fo Tan, Hong Kong

E: ali@ats-tostconsult.com
W: www.ets-testconsuit.com

alibration Report

——

- of
High Volume Air Sampler
Andersen G1051 Date of Calibration . 16 May 2017
1176 (ET/EA/003/05) Calibration Due Date @ 15 July 2017

Based on Operations Manual for the 5-point calibration using standard calibration kit
manufactured by Tisch TE-5025 A

Flow recorder reading (cfm) 56 49 44 32 24
Qstd (Actual flow rate, m*/min) 1.74 1.52 1.35 1.05 0.84
Pressure . 759.06 mm Hg Temp. 299 K

Sampler 1176 Calibration Curve
Site: Tseung Kwan O 137 (TKO-A2a)
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Acceptance Criteria ; Correlation coefficient (r) of the calibration curve greater than 0.990 after a 5-point calibration

The high volume sampler complies* / does-rotcomply” with the specified requirements and is deemed acceptable* /
upacceptable * for use.

Calibrated by :

M Yo W : Checked by : (/A,_ &—\

MAK, Kei Wai LAW, Sau Yee
(Assistant Supervisor) {Senior Environmental Officer)
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E: oti@ets-testconsult.com
W: www.ets-testconault.com

Calibration Report
of
High Volume Air Sampler

Andersen G1051 Date of Calibration o 14 July 2017

1176 (ET/EA/003/05) Calibration Due Date : 13 September 2017

Based on Operations Manual for the 5-point calibration using standard calibration kit
manufactured by Tisch TE-5025 A

Flow recorder reading (cfm) 56 48 44 32 24
Qstd (Actual flow rate, m®/min) 1.73 1.51 1.35 1.03 0.83
Pressure : 756.06 mm Hg Temp. : 302 K

Sampler 1176 Calibration Curve
Site: Tseung Kwan O 137 (TKO-A2a)
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Acceptance Criteria : Correlation coefficient (r) of the calibration curve greater than 0.990 after a 5-point calibration

The high volume sampler complies* / dees-netcomply* with the specified requirements and is deemed acceptable* /
unaceeptable * for use.

Calibrated by :

Checked by : /A—‘A\\

KWAN, King Ming LAW, Sau Yee
{Assistant Supervisor) (Senior Environmental Officer)
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Calibration Report

of

High Volume Ajr Sampler

Drate of Calibration
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Based on Oparations Manual for tha 5-point calbrafion using slandard calibralion kit

manufactured by Tisch TE-S025 A

Floaw racorder rasding (cim) ] 49 44 33 5
Drsid (Aciual fice riake, i) 173 1.51 1.3% 1.03 083
Pressuns 763,55 mm Hg Temp. : B K

Sampler 1176 Calibration Curve

Site: Tseung Kwan O 137 (THO-AZa)
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Aoreplanoe Crbona - Cormskation cosffickenl (i) of the calibrabion cundes grestar than D950 aftar a S-point calibration

Thsz high voluma sampler complins® | desc-notk-camaly® wilh the specified raquirements and is deermed accaptabla®
whaGEaEiable * for use.

Calibrated by :
MAK, Fai Wai
tAssislant Suparsdsor)

Checked by

fl—

Loy, Sau Yee
{Senir Enviroremental LIMcer)
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Calibration Report
of
High Yolume Air Sampler
Manutaciurer Andarsen 51051 Cale af Calibration A0 Nowsamier 2017
Sarial Na. 1176 (ET !/ EA G0 06 } Cabbration Due Date 09 January 2018
Method Based on Dperationg Mancal tor tha S-poinl calibration using standard calbratian kit
manudactured by Tich TE-S025 &
Resulls Flows racorer reading {cfm) 4] 5l a4 34 P
Cistd (Actual flaw raie, mfming 173 | 153 | 138 | 105 | naoa
Pragauns @ TED 06 mm Ho Temp. o K
Sampler 1176 Calibration Curve
Site: Teeung Kwan O 137 (THO-AZa)
= B0 e e e ———
£
o y = 33.4405 x - 1.4961
g m R? = 0.9981
3 s R = 09881
[
40
5
B I
g
& 5
ﬁ 0 - R C s e
M n.7a .40 1.10 1.0 1.50 1.7
Qstd (m*imin)

Aocaptance Crtana - Cornefation coefficient {r) of e caibration curee grealer than 0880 afar a S-paint calibratin

The hegh volume sampler complies” | decs-net-pamraly™ with e spaciiad requiements and Is deemed acozplabke” !
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THAN, Wai Man
{Techrician}

Checked by -‘f"‘"'l—"j—_—_' -

LAWY, Sgii Yea
i Seniar Envionmental Oflican
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Calibration Report
of
High Volume Air Sampler

Manufacturer : Andersen G1051 Date of Calibration . 08 January 2018
Serial No. : 1176 (ET/EA/003/05) Calibration Due Date . 07 March 2018
Method :  Based on Operations Manual for the 5-point calibration using standard calibration kit

manufactured by Tisch TE-5025 A

Results . [Flow recorder reading (cfm) 55 49 45 88 26
Qstd (Actual flow rate, m*/min) 1.77 1.54 1.38 1.04 0.85
Pressure : 762.81 mm Hg Temp. . 290 K

Sampler 1176 Calibration Curve
Site: Tseung Kwan O 137 (TKO-A2a)
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Flow Recorder Reading (cfm)

Qstd (m3/min)
Acceptance Criteria : Correlation coefficient (r) of the calibration curve greater than 0.990 after a 5-point calibration

The high volume sampler complies™ / dees-netsemply* with the specified requirements and is deemed acceptable™ /
unacceptable * for use.

Calibrated by :_J{A)p\ m Waa Checked by [7/

MAK, Kei Wai LAU, Chi Leung
(Assistant Supervisor) (Environmental Team Leader)
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E: eti@ets-testconsult.com
W: www.ets-testconsult.com

Calibration Report
of
High Volume Air Sampler

Manufacturer © Andersen G1051 Date of Calibration : 05 March 2018
Serial No. © 1176 (ET/EA/003/05) Calibration Due Date : 04 May 2018
Method . Based on Operations Manual for the 5-point calibration using standard calibration kit

manufactured by Tisch TE-5025 A

Results . |Flow recorder reading (cfm) 56 50 44 35 27
Qstd (Actual flow rate, m*/min) 1.73 1.53 1.35 1.03 0.84
Pressure : 763.56 mm Hg Temp. : 302 K

Sampler 1176 Calibration Curve
Site: Tseung Kwan O 137 (TKO-A2a)
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Flow Recorder Reading (cfm)

Qstd (m3/min)
Acceptance Criteria : Correlation coefficient (r) of the calibration curve greater than 0.990 after a 5-point calibration

The high volume sampler complies* / does-not-comply* with the specified requirements and is deemed acceptable* /
unaceeptable * for use.

Calibrated by : M M Ww\ Checked by : % =

MAK, Kei Wai LAU, Chi Leung
(Assistant Supervisor) (Environmental Team Leader)
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Calibration Report
of
High Volume Air Sampler

Manufacturer : Andersen G1051 Date of Calibration o 02 May 2018
Serial No. © 1176 (ET/EA/003/05) Calibration Due Date : 01 July 2018
Method . Based on Operations Manual for the 5-point calibration using standard calibration kit

manufactured by Tisch TE-5025 A

Resulits . |Flow recorder reading (cfm) 55 50 43 36 27
Qstd (Actual flow rate, m*/min) 1.73 1.53 1.34 1.03 0.82
Pressure : 762.06 mm Hg Temp. : 301 K

Sampler 1176 Calibration Curve
Site: Tseung Kwan O 137 (TKO-A2a)

60

] y = 30.3007 x + 3.0999
50 | R? = 0.9907

40
35
30
25

20 ‘ _ : ,
0.70 0.90 1.10 1.30 1.50 1.70

Flow Recorder Reading (cfm)

Qstd (m3*/min)
Acceptance Criteria : Correlation coefficient (r) of the calibration curve greater than 0.990 after a 5-point calibration

The high volume sampler complies™ / dees-not-comply™ with the specified requirements and is deemed acceptable* /
uhacceptable * for use.

s

Calibrated by Checked by %‘W%mw

CHAN, Wai Man LAU, Chi Leung
(Technician) (Environmental Team Leader)
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TiscH ENVIRONMENTAL, INC.
145 SoutH Miami AVE
VILLAGE OF CLEVES, OH
45002

513.467.9000
877.263.7610 ToLL FREE
513.467.9009 Fax

Date - Apr 03, 2017 Rootsmeter S/N 0438320 Ta (K) - 295
Operator Tisch Orifice I.D. - 32g7 Pa (mm) 748.03
METER ORFICE
PLATE VOLUME VOLUME DIFF DIFF DIFFE DIFF
OR START STOP VOLUME TIME Hg H20
Run # (m3) (m3) (m3) (min) (mm) (in.)
1 NA NA 1.00 1.4360 3.2 2.00
2 NA NA 1.00 1.0230 6.4 4.00
3 NA NA 1.00 0.9170 - 5.00
4 NA NA 1.00 0.8720 8.8 5.50
5 NA NA 1.00 0.7180 12.7 8.00
DATA TABULATION
(x axis) (y axis) (x axis) (y axis)
Vstd Qstd Va Qa
0::9:9.0,0 0.6894 1.4101 0,.9957 0.6934 028:8:8 1.
0.9858 0.9636 1.9943 0. 19915 0.9692 172560
0.9887 10727 2.2296 0.9893 1.0789 1.4042
0.9825 1.1268 2. 3385 0.9882 1.1383 1.4728
0.9772 1.3612 2.8203 0.9830 1.3691 1.7762
Qstd slope (m) = 2.10166 Qa slope (m) = 1.31603
intercept (b)) = -0.03302 intercept (b) = -0.02080
goelliciieht () = 0.99984 coeffiicient (r) = 0.99984
v axis = SQRT [H20(Pa/760) (298/Ta)] y axis = SQRT [H20 (Ta/Pa)]

ORIFICE TRANSFER STANDARD CERTIFICATION WORKSHEET TE-5025A

Diff vol [(Pa-Diff Hg) /Pal

CALCULATIONS
Vstd =
Qstd = Vstd/Time
Va =
Qa = Va/Time

For subsequent flow rate calculations:

Qs
Qa

td

1/m{ [SQRT (H20 (Pa/760) (298/Ta))]l- b}
1/m{ [SQRT H20(Ta/Pa)l- b}

Diff. Vol[(Pa-Diff. Hg)/760] (298/Ta)



RECALIBRATION
DUE DATE:

March 21, 2019

Enviro ental

Calibration Certification Information
Cal. Date: March 21, 2018 Rootsmeter S/N: 438320 Ta: 293 °K
Operator:  Jim Tisch Pa: 756.9 mm Hg
Calibration Model #:  TE-5025A Calibrator S/N: 3480
Vol. Init Vol. Final AVol. ATime AP AH
Run (m3) (m3) (m3) {min) {mm Hg) (in H20)

1 1 2 1 1.4200 3.2 2.00

2 3 4 1 1.0000 6.4 4.00

3 5 6 1 0.8950 7.9 5.00

4 7 8 1 0.8570 8.8 5.50

5 9 10 1 0.7070 12.7 8.00

Data Tabulation

Vstd Qstd \/ AH( Petd )( 7 ) @ |oH(Ta/ Pa)
(m3) (x-axis) (y-axis) Va (x-axis) (y-axis)

1.0087 0.7103 1.4233 0.9958 0.7012 0.8799

1.0044 1.0044 2.0129 0.9915 0.9915 1.2443

1.0024 1.1200 2.2505 0.9896 1.1057 1.3912

1.0012 1.1682 2.3603 0.9884 1.1533 1.4591

0.9959 1.4087 2.8467 0.9832 1.3907 1.7598

= 2.04113 = 1.27812

QSTD = -0.03040 QA b= -0.01879

r= 0.99994 r= 0.99994

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( PZ? g )( T%d )>-b> Qa= 1/m<<‘/m>-b>

[}

H

Standard Conditions
Tstd: 298.15 °k 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
Paf actual barometric pressure {(mm Hg) the Atmosphere, 9.2.17, page 30
b: intercept
m: slope
Tisch Environmental, Inc. www . tisch-env.com
145 South Miami Avenue TOLL FREE: (877)263-7610

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





