











TiscH ENVIRONMENTAL, INC.
145 SouTtH Miami AVE
ViLLAGE oF CLEVES, OH
45002

513.467.9000
877.263.7610 ToLL FREE
513.467.9009 Fax

—
TISCH )

Environmental

ORIFZICE TRANSFER STANDARD CERTIFICATION WORKSHEET TE-5025A

Date - Jul 14, 2014 Rootsmeter S/N 0438320 Ta (K) - 298
Operator Tisch Orifice I.D. - 0005 Pa (mm) - 749.3
________ METER ORFICE
PLATE VOLUME VOLUME DIFF DIFF DIFF DIFF
OR START STOP VOLUME TIME Hg H20
Run # (m3} (m3) (m3) {min) (mm) (in.)
I NA NA L. 00 1.3870 3 w2 200
2 NA NA 1.00 0.9830 6.4 4.00
3 NA NA 1.00 0.8760 7.9 5.00
4 NA NA 1.00 0.8340 8.8 5.50
5 NA NA 1.00 0.6860 12.7 8.00
DATA TABULATION
(x axis) (v axis) (x axis) (y axis)
Vstd Qstd Va Qa
0.9817 0.7078 1.4042 0.9957 0.7179 0.8919
0.8775 0.9944 1.9859 0.9915 1.0086 1.2613
0.9754 1.1135 2.2203 0.98%94 1.1294 1.4101
0.9743 1.1683 2.3286 0.9882 1.1849 1.4790
0.9692 1.4128 2.8084 0.9830 1.4330 1.7837
Qstd slope (m) = 1.99175 Qa slope (m) = 1.24720
intercept (b) = -0.00041 intercept (b) = -0.00026
coefficient (r) = 0.99991 coefficient (r) = 0.99991
y axis = SQRT [H20(Pa/760) (298/Ta) ] y axis = SQRT[H20(Ta/Pa)]
CALCULATIONS
Vstd = Diff. Vel[(Pa-Diff. Hg) /760] (298/Ta)
Qstd = Vstd/Time
Va = Diff Vol [(Pa-Diff Hg)/Pa]
Qa = Va/Time

For subsequent flow rate calculations:

Qstd
Qa

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



Lam Geotechincs Limited

Calibration Data for High Volume Sampler (TSP Sampler)

Location CMA1lb Calbration Date 12-Feb-15
Equipment no. EL452 Calbration Due Date 12-Apr-15
CALIBRATION OF CONTINUOUS FLOW RECORDER
Ambient Condition
Temperature, T, 290 Kelvin|Pressure, P, 1018 mmHg
Orifice Transfer Standard Information
Equipment No. EL086 Slope, m{ 1.99175 Intercept, bc -0.00041
Last Calibration Date 14-Jul-14 ( HxP, /1013.3x298/ Ta) 12

Next Calibration Date 14-Jul-15 = M. XQqq + b

Calibration of TSP

Calibration Manometer Reading Q st Continuous Flow IC
Point H (inches of water) (m3 / min.) Recorder, W (W(P,/1013.3x298/T,)V435.31)
(up) (down) (difference) X-axis (CFM) Y-axis
1 6.6 6.6 13.2 1.8536 65 66.0431
2 5.3 5.3 10.6 1.6611 58 58.9308
3 4.0 4.0 8.0 1.4431 50 50.8024
4 2.6 2.6 5.2 1.1635 40 40.6419
5 15 15 3.0 0.8838 30 30.4814
By Linear Regression of Y on X
Slope, m = 36.6703 Intercept,b = -1.9950
Correlation Coefficient* = 1.0000
Calibration Accepted = Yes/No**
* if Correlation Coefficient < 0.990, check and recalibration again.
** Delete as appropriate.
Remarks :
Calibrated by LuLu Mar Checked by Derek Lo
12-Feb-15 Date 12-Feb-15

Date




Lam Geotechincs Limited

Calibration Data for High Volume Sampler (TSP Sampler)

Location CMAlb Calbration Date 10-Apr-15
Equipment no. EL452 Calbration Due Date 10-Jun-15
CALIBRATION OF CONTINUOUS FLOW RECORDER
Ambient Condition
Temperature, T, 291 Kelvin|Pressure, P, 1018 mmHg
Orifice Transfer Standard Information
Equipment No. EL086 Slope, m{ 1.99175 Intercept, bc -0.00041
Last Calibration Date 14-Jul-14 (HxP,/1013.3x298/T,) 2

Next Calibration Date 14-Jul-15 = M. XQqq + b

Calibration of TSP

Calibration Manometer Reading Q st Continuous Flow IC
Point H (inches of water) (m3 / min.) Recorder, W (W(P,/1013.3x298/T,)V435.31)
(up) (down) (difference) X-axis (CFM) Y-axis
1 6.6 6.6 13.2 1.8504 65 65.9295
2 5.3 5.3 10.6 1.6582 58 58.8294
3 4.1 4.1 8.2 1.4585 50 50.7150
4 2.7 2.7 5.4 1.1836 38 38.5434
5 1.6 1.6 3.2 0.9112 31 31.4433
By Linear Regression of Y on X
Slope, m = 37.8208 Intercept,b = -4.3250
Correlation Coefficient* = 0.9965
Calibration Accepted = Yes/No**
* if Correlation Coefficient < 0.990, check and recalibration again.
** Delete as appropriate.
Remarks :
Calibrated by LuLu Mar Checked by Derek Lo
10-Apr-15 Date 10-Apr-15

Date




Lam Geotechincs Limited

Calibration Data for High Volume Sampler (TSP Sampler)

Location CMA2a Calbration Date 12-Feb-15
Equipment no. EL449 Calbration Due Date 12-Apr-15
CALIBRATION OF CONTINUOUS FLOW RECORDER
Ambient Condition
Temperature, T, 291 Kelvin|Pressure, P, 1015 mmHg
Orifice Transfer Standard Information
Equipment No. EL086 Slope, mc 1.99175 Intercept, bc -0.00041
Last Calibration Date 14-Jul-14 ( HxP, /1013.3x298/ Ta) 12
Next Calibration Date 14-Jul-15 = M. XQqq + b
Calibration of TSP
Calibration Manometer Reading Q st Continuous Flow IC
Point H (inches of water) (m3 / min.) Recorder, W (W(P4/1013.3x298/T,)"%/35.31)
(up) (down) (difference) X-axis (CFM) Y-axis
1 6.4 6.4 12.8 1.8195 60 60.7683
2 5.0 5.0 10.0 1.6082 55 55.7042
3 3.8 3.8 7.6 1.4020 46 46.5890
4 2.2 2.2 4.4 1.0668 36 36.4610
5 1.4 14 2.8 0.8511 30 30.3841
By Linear Regression of Y on X
Slope, m = 32.2546 Intercept,b = 2.4526
Correlation Coefficient* = 0.9972
Calibration Accepted = Yes/No**
* if Correlation Coefficient < 0.990, check and recalibration again.
** Delete as appropriate.
Remarks :
Calibrated by LuLu Mar Checked by Derek Lo
12-Feb-15 Date 12-Feb-15

Date




Lam Geotechincs Limited

Calibration Data for High Volume Sampler (TSP Sampler)

Location CMA2a Calbration Date 10-Apr-15
Equipment no. EL449 Calbration Due Date 10-Jun-15
CALIBRATION OF CONTINUOUS FLOW RECORDER
Ambient Condition
Temperature, T, 291 Kelvin|Pressure, P, 1018 mmHg
Orifice Transfer Standard Information
Equipment No. EL086 Slope, mc 1.99175 Intercept, bc -0.00041
Last Calibration Date 14-Jul-14 ( HxP, /1013.3x298/ Ta) 12
Next Calibration Date 14-Jul-15 = M. XQqq + b
Calibration of TSP
Calibration Manometer Reading Q st Continuous Flow IC
Point H (inches of water) (m3 / min.) Recorder, W (W(P4/1013.3x298/T,)"%/35.31)
(up) (down) (difference) X-axis (CFM) Y-axis
1 6.2 6.2 12.4 1.7935 61 61.8723
2 5.0 5.0 10.0 1.6106 54 54.7722
3 3.9 3.9 7.8 1.4225 49 49.7007
4 25 25 5.0 1.1389 36 36.5148
5 15 15 3.0 0.8823 31 31.4433
By Linear Regression of Y on X
Slope, m = 34.4842 Intercept,b = -0.3669
Correlation Coefficient* = 0.9930
Calibration Accepted = Yes/No**
* if Correlation Coefficient < 0.990, check and recalibration again.
** Delete as appropriate.
Remarks :
Calibrated by LuLu Mar Checked by Derek Lo
10-Apr-15 Date 10-Apr-15

Date




Lam Geotechincs Limited

Calibration Data for High Volume Sampler (TSP Sampler)

Location : CMA3a Calbration Date : 12-Feb-15

Equipment no. : EL333 Calbration Due Date : 12-Apr-15

CALIBRATION OF CONTINUOUS FLOW RECORDER

Ambient Condition

Temperature, T, 290 Kelvin|Pressure, P, 1018 mmHg

Orifice Transfer Standard Information

Equipment No. EL086 Slope, m{ 1.99175 Intercept, bc -0.00041
Last Calibration Date 14-Jul-14 ( HxP, /1013.3x298/ Ta) 12
Next Calibration Date 14-Jul-15 = m¢XQgq +be

Calibration of TSP

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

(up) (down) (difference) X-axis (CFM) Y-axis
1 6.0 6.0 12.0 1.7673 52 52.8345
2 4.7 4.7 9.4 1.5642 47 47.7542
3 3.6 3.6 7.2 1.3690 41 41.6579
4 2.3 2.3 4.6 1.0943 35 35.5617
5 1.4 1.4 2.8 0.8538 28 28.4493

By Linear Regression of Y on X

Slope, m = 26.4964 Intercept,b = 6.0181

Correlation Coefficient* = 0.9989

Calibration Accepted

Yes/Ne**

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

** Delete as appropriate.

Remarks :

Calibrated by : LuLu Mar Checked by : Derek Lo

12-Feb-15 Date : 12-Feb-15
Date




Lam Geotechincs Limited

Calibration Data for High Volume Sampler (TSP Sampler)

Location CMA3a Calbration Date 10-Apr-15
Equipment no. EL333 Calbration Due Date 10-Jun-15
CALIBRATION OF CONTINUOUS FLOW RECORDER
Ambient Condition
Temperature, T, 291 Kelvin|Pressure, P, 1018 mmHg
Orifice Transfer Standard Information

Equipment No. EL086 Slope, m{ 1.99175 Intercept, bc -0.00041
Last Calibration Date 14-Jul-14 ( HxP, /1013.3x298/ Ta) 12
Next Calibration Date 14-Jul-15 M. XQqq + b

Calibration of TSP

Calibration

Manometer Reading Q st Continuous Flow IC
Point H (inches of water) (m3 / min.) Recorder, W (W(P,/1013.3x298/T ) "%/35.31)
(up) (down) (difference) X-axis (CFM) Y-axis
1 5.7 5.7 11.4 1.7196 52 52.7436
2 4.8 4.8 9.6 1.5781 48 48.6864
3 3.6 3.6 7.2 1.3667 42 42.6006
4 2.3 2.3 4.6 1.0924 33 33.4719
5 1.4 14 2.8 0.8523 23 23.3289
By Linear Regression of Y on X
Slope, m = Intercept,b = -4.1711
Correlation Coefficient* =
Calibration Accepted =
* if Correlation Coefficient < 0.990, check and recalibration again.
** Delete as appropriate.
Remarks :
Calibrated by LuLu Mar Checked by Derek Lo
Date 10-Apr-15 Date 10-Apr-15




Lam Geotechincs Limited

Calibration Data for High Volume Sampler (TSP Sampler)

Location : CMA4a Calbration Date : 12-Feb-15

Equipment no. : EL390 Calbration Due Date : 12-Apr-15

CALIBRATION OF CONTINUOUS FLOW RECORDER

Ambient Condition

Temperature, T, 290 Kelvin|Pressure, P, 1018 mmHg

Orifice Transfer Standard Information

Equipment No. ELO86 Slope, my( 1.99175 Intercept, bc -0.00041
Last Calibration Date 14-Jul-14 (HxP,/1013.3x298/T,) *?
Next Calibration Date 14-Jul-15 = Me X Qgq +b¢

Calibration of TSP

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

(up) (down) (difference) X-axis (CFM) Y-axis
1 6.5 6.5 13.0 1.8395 58 58.9308
2 5.2 5.2 10.4 1.6453 51 51.8184
3 4.1 4.1 8.2 1.4610 43 43.6900
4 2.7 2.7 5.4 1.1856 30 30.4814
5 1.3 13 2.6 0.8228 22 22.3530

By Linear Regression of Y on X

Slope, m = 37.3358 Intercept, b = -10.4734
Correlation Coefficient* = 0.9906
Calibration Accepted = Yes/Ne**

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

** Delete as appropriate.

Remarks :

Calibrated by LuLu Mar Checked by : Derek Lo

12-Feb-15 Date : 12-Feb-15
Date




Lam Geotechincs Limited

Calibration Data for High Volume Sampler (TSP Sampler)

Location CMA4a Calbration Date 10-Apr-15
Equipment no. EL390 Calbration Due Date 10-Jun-15
CALIBRATION OF CONTINUOUS FLOW RECORDER
Ambient Condition
Temperature, T, 291 Kelvin|Pressure, P, 1018 mmHg
Orifice Transfer Standard Information
Equipment No. ELO86 Slope, my( 1.99175 Intercept, bc -0.00041
Last Calibration Date 14-Jul-14 (HxP,/1013.3x298/T,) *?
Next Calibration Date 14-Jul-15 = M. XQgq +be
Calibration of TSP
Calibration Manometer Reading Q s Continuous Flow IC
Point H (inches of water) (m®/ min.) Recorder, W (W(P,/1013.3x298/T,)"%/35.31)
(up) (down) (difference) X-axis (CFM) Y-axis

1 5.8 5.8 11.6 1.7347 55 55.7865

2 4.6 4.6 9.2 1.5448 48 48.6864

3 3.6 3.6 7.2 1.3667 42 42.6006

4 2.3 2.3 4.6 1.0924 33 33.4719

5 1.4 1.4 2.8 0.8523 24 24.3432
By Linear Regression of Y on X

Slope, m = 35.2158 Intercept, b = -5.4433
Correlation Coefficient* = 0.9997
Calibration Accepted = Yes/Ne**

* if Correlation Coefficient < 0.990, check and recalibration again.
** Delete as appropriate.
Remarks :
Calibrated by LuLu Mar Checked by Derek Lo
Date 10-Apr-15 Date 10-Apr-15




Lam Geotechincs Limited

Calibration Data for High Volume Sampler (TSP Sampler)

Location CMAS5b Calbration Date 04-Feb-15
Equipment no. EL222 Calbration Due Date 04-Apr-15
CALIBRATION OF CONTINUOUS FLOW RECORDER
Ambient Condition
Temperature, T, 289 Kelvin|Pressure, P, 1024 mmHg
Orifice Transfer Standard Information
Equipment No. ELO086 Slope, mg 1.99175 Intercept, bc -0.00041
Last Calibration Date 14-Jul-14 (HxP,/1013.3x298/T,) *?
Next Calibration Date 14-Jul-15 = m. XxQ sta T bC
Calibration of TSP
Calibration Manometer Reading Q s Continuous Flow IC
Point H (inches of water) (m*/ min.) Recorder, W (W(P,/1013.3x298/T,)435.31)
(up) (down) (difference) X-axis (CFM) Y-axis
1 5.4 54 10.8 1.6845 59 60.2271
2 4.4 4.4 8.8 1.5206 54 55.1231
3 3.4 34 6.8 1.3367 50 51.0399
4 2.2 2.2 4.4 1.0753 42 42.8736
5 1.4 14 2.8 0.8578 37 37.7696
By Linear Regression of Y on X
Slope, m = 27.2571 Intercept, b = 14.1098
Correlation Coefficient* = 0.9987
Calibration Accepted = ok
* if Correlation Coefficient < 0.990, check and recalibration again.
** Delete as appropriate.
Remarks :
Calibrated by LuLu Mar Checked by Derek Lo
04-Feb-15 Date 04-Feb-15

Date




Lam Geotechincs Limited

Calibration Data for High Volume Sampler (TSP Sampler)

Location CMA5b Calbration Date 02-Apr-15
Equipment no. EL222 Calbration Due Date 02-Jun-15
CALIBRATION OF CONTINUOUS FLOW RECORDER
Ambient Condition
Temperature, T, 299 Kelvin|Pressure, P, 1009 mmHg
Orifice Transfer Standard Information
Equipment No. ELO086 Slope, mg 1.99175 Intercept, bc -0.00041
Last Calibration Date 14-Jul-14 (HxP,/1013.3x298/T,) *?
Next Calibration Date 14-Jul-15 = m. XxQ sta T bC
Calibration of TSP
Calibration Manometer Reading Q s Continuous Flow IC
Point H (inches of water) (m*/ min.) Recorder, W (W(P,/1013.3x298/T,)435.31)
(up) (down) (difference) X-axis (CFM) Y-axis
1 6.7 6.7 134 1.8311 65 64.7534
2 5.3 53 10.6 1.6286 61 60.7686
3 4.0 4.0 8.0 1.4149 53 52.7989
4 25 25 5.0 1.1186 43 42.8369
5 15 1.5 3.0 0.8665 37 36.8596
By Linear Regression of Y on X
Slope, m = 30.2820 Intercept, b = 10.0580
Correlation Coefficient* = 0.9963
Calibration Accepted = Yes/Ne**
* if Correlation Coefficient < 0.990, check and recalibration again.
** Delete as appropriate.
Remarks :
Calibrated by LuLu Mar Checked by Derek Lo
02-Apr-15 Date 02-Apr-15

Date




Lam Geotechincs Limited

Calibration Data for High Volume Sampler (TSP Sampler)

Location MAle Calbration Date 12-Feb-15
Equipment no. EL455 Calbration Due Date 12-Apr-15
CALIBRATION OF CONTINUOUS FLOW RECORDER
Ambient Condition
Temperature, T, 290 Kelvin|Pressure, P, 1018 mmHg
Orifice Transfer Standard Information
Equipment No. EL086 Slope, m{ 1.99175 Intercept, bc -0.00041
Last Calibration Date 14-Jul-14 ( HxP, /1013.3x298/ Ta) 12
Next Calibration Date 14-Jul-15 = M. XQgq + b
Calibration of TSP
Calibration Manometer Reading Q st Continuous Flow IC
Point H (inches of water) (m3 / min.) Recorder, W (W(P,/1013.3x298/T ) %/35.31)
(up) (down) (difference) X-axis (CFM) Y-axis
1 6.6 6.6 13.2 1.8536 65 66.0431
2 5.3 5.3 10.6 1.6611 55 55.8826
3 4.0 4.0 8.0 1.4431 a7 47.7542
4 2.6 2.6 5.2 1.1635 34 34.5456
5 1.6 1.6 3.2 0.9128 29 29.4654
By Linear Regression of Y on X
Slope, m = 39.5296 Intercept,b = -8.8717
Correlation Coefficient* = 0.9914
Calibration Accepted = Yes/No**
* if Correlation Coefficient < 0.990, check and recalibration again.
** Delete as appropriate.
Remarks :
Calibrated by LuLu Mar Checked by Derek Lo
12-Feb-15 Date 12-Feb-15

Date




Lam Geotechincs Limited

Calibration Data for High Volume Sampler (TSP Sampler)

Location MAle Calbration Date 10-Apr-15
Equipment no. EL455 Calbration Due Date 10-Jun-15
CALIBRATION OF CONTINUOUS FLOW RECORDER
Ambient Condition
Temperature, T, 291 Kelvin|Pressure, P, 1018 mmHg
Orifice Transfer Standard Information
Equipment No. EL086 Slope, m{ 1.99175 Intercept, bc -0.00041
Last Calibration Date 14-Jul-14 ( HxP, /1013.3x298/ Ta) 12
Next Calibration Date 14-Jul-15 = M. XQgq + b
Calibration of TSP
Calibration Manometer Reading Q st Continuous Flow IC
Point H (inches of water) (m3 / min.) Recorder, W (W(P,/1013.3x298/T ) %/35.31)
(up) (down) (difference) X-axis (CFM) Y-axis
1 6.8 6.8 13.6 1.8782 65 65.9295
2 5.4 5.4 10.8 1.6738 56 56.8008
3 4.1 4.1 8.2 1.4585 50 50.7150
4 2.6 2.6 5.2 1.1615 32 32.4576
5 1.7 17 3.4 0.9392 22 22.3146
By Linear Regression of Y on X
Slope, m = 46.9613 Intercept,b = -21.1465
Correlation Coefficient* = 0.9944
Calibration Accepted = Yes/No**
* if Correlation Coefficient < 0.990, check and recalibration again.
** Delete as appropriate.
Remarks :
Calibrated by LuLu Mar Checked by Derek Lo
10-Apr-15 Date 10-Apr-15

Date




Location

Lam Geotechincs Limited

Calibration Data for High Volume Sampler (TSP Sampler)

MA1w Calbration Date 12-Feb-15
Equipment no. ELO80 Calbration Due Date 12-Apr-15
CALIBRATION OF CONTINUOUS FLOW RECORDER
Ambient Condition
Temperature, T, 290 Kelvin|Pressure, P, 1018 mmHg
Orifice Transfer Standard Information
Equipment No. EL086 Slope, m{ 1.99175 Intercept, bc -0.00041
Last Calibration Date 14-Jul-14 ( HxP, /1013.3x298/ Ta) 12
Next Calibration Date 14-Jul-15 = M. XQgq + b
Calibration of TSP
Calibration Manometer Reading Q st Continuous Flow IC
Point H (inches of water) (m3 / min.) Recorder, W (W(P,/1013.3x298/T,)4/35.31)
(up) (down) (difference) X-axis (CFM) Y-axis
1 6.2 6.2 12.4 1.7966 54 54.8666
2 4.9 4.9 9.8 1.5972 48 48.7703
3 3.9 3.9 7.8 1.4249 41 41.6579
4 25 25 5.0 1.1409 31 31.4975
5 1.4 14 2.8 0.8538 22 22.3530
By Linear Regression of Y on X
Slope, m = 35.0762 Intercept,b = -7.9680
Correlation Coefficient* = 0.9992
Calibration Accepted = Yes/No**
* if Correlation Coefficient < 0.990, check and recalibration again.
** Delete as appropriate.
Remarks :
Calibrated by LuLu Mar Checked by Derek Lo
12-Feb-15 Date 12-Feb-15

Date




Location

Lam Geotechincs Limited

Calibration Data for High Volume Sampler (TSP Sampler)

MA1w Calbration Date 10-Apr-15
Equipment no. ELO80 Calbration Due Date 10-Jun-15
CALIBRATION OF CONTINUOUS FLOW RECORDER
Ambient Condition
Temperature, T, 291 Kelvin|Pressure, P, 1018 mmHg
Orifice Transfer Standard Information
Equipment No. EL086 Slope, m{ 1.99175 Intercept, bc -0.00041
Last Calibration Date 14-Jul-14 ( HxP, /1013.3x298/ Ta) 12
Next Calibration Date 14-Jul-15 = M. XQgq + b
Calibration of TSP
Calibration Manometer Reading Q st Continuous Flow IC
Point H (inches of water) (m3 / min.) Recorder, W (W(P,/1013.3x298/T,)4/35.31)
(up) (down) (difference) X-axis (CFM) Y-axis
1 6.2 6.2 12.4 1.7935 53 53.7579
2 4.9 4.9 9.8 1.5944 48 48.6864
3 3.7 3.7 7.4 1.3855 41 41.5863
4 2.4 24 4.8 1.1159 30 30.4290
5 15 15 3.0 0.8823 22 22.3146
By Linear Regression of Y on X
Slope, m = 35.4086 Intercept,b = -8.5994
Correlation Coefficient* = 0.9973
Calibration Accepted = Yes/No**
* if Correlation Coefficient < 0.990, check and recalibration again.
** Delete as appropriate.
Remarks :
Calibrated by LuLu Mar Checked by Derek Lo
Date 10-Apr-15 Date 10-Apr-15






