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Appendix D.
Example Calculation -- Run BY-201

This example calculation is based on run BY-201, which was a test of scraper loading
emissions conducted at the Morth Central Kansas Technical College. The test was
conducted on September 15, 1999, began at 12:49 p.m. and ended at 13:31 p.m.
However, the test was halted at 13:05 p.m. because of poor winds. 1t was then restarted
again at 13:2] p.m. and finished accordingly at 13:31 p.m. Thus, the test duration was 26
minutes. The average temperature during the test was 75 F and the barometric pressure
was 28.80 in Hg [information taken from Run Sheet], During the test, there were 34
scraper passes [information taken from vehicle log].

The following table shows the filter net weights calculated for the 2, 4.5 and 7m cyclone

samplers:

Sampler Location {Mote 1} (Mate 2} (Mote 2} {Mote 3)

Net Weight
Tare weight Final weight (mg) Blank—carrected
Filter Ma. () {ma) et weight (mg)

Cyclome 40 cim 2 m DW 9882019 4411.50 445850 58.00 56.86
Cyclame 40 cim 4.5 m DW 2882018 440405 4435.85 31.80 30.56
Cyclone 40 efm 7 m DWW 9882017 4408.05 441515 7.10 5.96
Motes
1. Information taken Field Filter Log.
2. Infarmation taken fram filter waigh books.
3. The Blank-corrected net weights are based on an averags blank value of —1.14 mg. Blank filter

statistics are confained in Appendix C, which presents spreadsheets for the BY runs.
The following table illustrates how the sampling flow rates are determined using the
look-up tables.

{Note 1) {Note 2} {Mate 3) PM-10
VFC Filter Filter Concentration
Sampler Location o Pressire Prassure PolPa Flow rate {acfm) [ug.l'ms}
{in H20) {in Ha)

Cyclone 40 cim 2 m DW 75 24,10 177 0.939 40.82 1892
Cyclone 40 cfm 4.5 m DW LY 22.90 1.68 0.942 40.57 1026
Cyclone 40 cfm 7 m DW 67 24.00 1.76 0.939 41.01 187

MNotes:

1. Average of pressures shown on Run Sheet.

2. Value represents 1 — (filter pressure/barometric pressure). For example, for 2 m sampler, 0,939 = 1-
(1.77128.80).

3. Flow rate determined from Look Up table wsing previous column and ambient temperature. Look Up
table for 2m unit attached.

As shown in Appendix C, the upwind PM-10 concentration is 11 ug/m3 and the
following plume sampling data are obtained:
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Sampler Location (Note 1) (Note 2) (Note 3)
PM-10 Net PM-10 Mean Wind | Net PM-10
Concentration | Concentration Speed Exposure
(ug/m3) (ug/m3) (mph) (mg/cm2)
Cyclone 40 cfm 2 m DW 1892 1881 2.48 0.3253
Cyclone 40 cfm 4.5 m DW 1026 1015 3.01 0.2131
Cyclone 40 cfm 7 m DW 197 186 3.29 0.0428

Notes

1.  Upwind concentration values presented in Appendix F.

2. Average of 5-min average wind speeds recorded during test. Value at 4.5 m interpolated using the

logarithmic profile described in Section 2.4 of the report.

3. Exposure represents product of wind speed, concentration, and test duration. See Section 2.4 of the

report.

Asdiscussed in Section 2.4, a numerical integration schemeis used to determine the

integrated exposure and emission factor.
Extrapolation of the 4.5 and 7 m net concentrations to a value of zero leadsto an

estimated plume height of H = 7.56 m. The attached figure plots the exposure values and

shows how the trapezoidal rule is applied to obtain the intrgrated exposure value:

A

The emission factor e isfound by dividing the integrated exposure by the number of scraper

passes:

D
|

61.1/ 34 vehicles
1.80 Ib/veh-mi
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8
g] Area = 0.56 x 0.0428/2
/ =0.0120 m-mg/cm2
—@®—Measured
6 - O Extrapolated
5 Area =2.5x(0.2131 + 0.0428)/2
| = 0.3199 m-mg/cm2
E
2 4
>
£ Area = 2.5 x (0.3253+0.2131)/2
= 0.673 m-mg/cm?2
3|
2 -
Area =1 x(0.3253 + 0.3701)/2 =0.3477 m-mg/cm2
N IZI
Area =1 X 0.3701 = 0.3701 m-mg/cm2
0 T T T T T T 1
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PM-10 Exposure (mg/cm2)
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MIDWEST RESEARCH INSTITUTE
Fugitive Emission Testing
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DWEST RESEARCH INSTUTE
Fugitive Emission Testing
Vehicle Log

| 2p- 2007
JSite: __ Beloit AAA. prd Date 9~15-72
§ Project No. 104813.1.002.03 Recorded ’ .

Road Location \
1 Y
Sampling Start Time /2 fa Stap Time g_%
Counter Start Count Z 2 50 Stop Count
Vehicle Type * Vehicle Wt. Axles / Wheels 1 2 3 Total

Gl Znpec 2% DKW

¢2/ Scapn Z¢ | e

Comments: ; - =425 et bl w

. wivy ook 4 € @ 1%0%
Site Sketch:
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Midwest Research Institute
Fugitive Emission Testing

Field Filter Log

Site:_Beloit Date 9-/¥-99
Project No._104813.1.002.03 A y-2-0/ Recorded by_ Dg
Sampling | Sampier Filter Type Filter ID | Checks/Date | Comments
Array ID | Type/Height Unloaded
U-1 Partisol 47mm Teflon 9985002~ / P | paedos boik]
U-2 Cyc/Imp 2m | 8x10 quartz 99824 | Ry Yol

4x5 glass fiber S-3 | 99882/4 "

4x5 glass fiber S-2 | 998809 f

4x5 glass fiber S-1 | 9988 0/ I
U-3 Cyc¢/Imp 4.5m | 8x10 quartz 9982 0/2- 7

4x5 glass fiber S-3 | 99880(7 I

4x5 glass fiber S-2 | 99880/F "

4x5 glass fiber S-1 | 99880/9 'y
U4 Wedding 2m | 8x10 quartz 9982015 | ' |o-y5 | Blzwte
D-1 Cyc/Imp 2m | 8x10 quartz 998221% S 95

4x5 glass fiber S-3 | 9988422 7| %

4x5 glass fiber S-2 | 998802/ | <7 | 9/

4x5 glass fiber S-1 | 9988022 | ¢ EYE
D-2 Cyc/Imp 4.5m | 8x10 quartz 9982014 | 7 | 7S

4x5 glass fiber S-3 | 9988 02% / P15

4x5 glass fiber S-2 | 99880zf / 515

4x5 glass fiber S-1 [ 9988425 / Pl

/ Ty
D-3 Cyclone 7m | 8x10 quartz £ 99820107 | 915
Cyclone 4.5m | 8x10 quartz ( 99820 (8 || ¥~ -5
Cyclone 2m | 8x10 quartz \\99820 4/ AR REs

D-4 Wedding 2m | 8x10 quartz M e | v |[9-15
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Filter Analysis Log
First Weigh Audit (1) Audit (2)
Meets Meets

Filter No. | Weight(mg) [ By | Date | Weight (mg) |A (mg)| QC? [ By Date | Weight(mg) | QC? [ By Date
#9700/ | Liapn o 2299 | 43%.00 |p.90 | o5 |k |70099

oo |amge| | 139180 byo |7 | |
& o3 A Caa ) y15%./0 |p.4v

oot/ |43/, 35 13%0.¢0 lp.35

605 | 4394 40 3005 g

o |v37, .95 4376. 25 lozo | |

co? |11386. 20 Y3t.0n |0 | |

0§ |4297. % 1392 35 ﬁx

029 | 499%. 45 138%, 25 |0.20

clo |34 90 36415~ 25

gl Y3737 42#3 20 o5

o/ | 439490 $795°00 |o10

es 9357, 05 137400 |0.65

Y |08 85 Vo 70 lous—

o5 |y 05 Yoo oS Y4s

on  |y4es o Y03 F0 B30

o |#728.05 Va02.85 l0.20 | |

0% |yfe. o5 ypise o2 | | \

e | 50 || giprzs lezs [NV [N | ¥

otr_Lyptes 15 o FILTER ] '

021 | 492005 |Jgh | 9291 |441.95 030 gt |cé |P/0.98

AL | 445925 [ 1738720 Joes |,

ory |5vos |, | | 935705 late

oty \p/Zeys || | ' |4Y20.20 |025]

026 |B7i% |, 1374.85 |.¢5

oy |y39200 || |V |43%80 .30

27 | 437905 | |4379.70 la3s”

oz 16,08 941580 1035

a9 | +325.5 43¢6.60 |o,50

0% |#ol.00 ffos 7 |03

74/ | 4400.10 v |0.35 035

o', [ 437915 [~ ok Jozo [V [V V
Comments:

A 32001 285,40 #9-%
M} ‘-!35?:14 Q’q'1o’

MRI-QAU\MRI-8403 FORMS.DOC

Figure 3. Filter Analysis Log
F 4IRS
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g " A —
Filter Analysis Log
First Weigh Audit (1) Audit (2)
Meets Meets

Filter No. | Weight (mg) | By | Date | Weight (mg) |A (mg)| QC? | By Date | Weight{mg) | QC? | By Date
F5200! | Bf055 L 72777

0oL | #55Z.80

OR | ¥359.55

a°t | 439 30 439/. 0 o.se |yrs. |om |9.28-99

205 | Mo F/LTER

o, | 437 4o

o] | 936%.95

o098 | #5945

o9 | 438515

219 | 434505

o) | 47655

ol | ¥3N.04

old | #4645 e, 25 |0 %o | As | om | 9.2p.99

ord | ¥#22.35 44221 |20 |ves | e | 9.20-99

o | 43,15

Olp _|vd 7455
(27 411505 1

oig |v735.55 l

o] | &447 %0 4¥68.% |oGe | 155 | A | 9-ar-11

s |Ne FILTER

OU |44 2¢.92 4926, 75 |o.uv (fes |Ra | 9-28-99

Ol |HY20.45

b |438% 249

At #2725

o2 %2275

b |75

gl | 458060 4386. 10 |o50 |ves |Be |9.228-99

028 |{977.90

827 |4387.8¢0

Hy | 4dleo 44s7.40 |o.zo (ves (on | 9-z8-99

A3 | wips P qyos. $o |0.%0 |ves |om |9-26-99

7 43870
Comments:
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Page 7 of 8 C LookKup TABLE) FOR ASI/GMW VFC S/N PQ!S?S ) Calibrated 07/23/1992

TEMPERATURE °F Flow rate ft3/min (actual)

Pa/Pa 48 52 56 40 64 68 Q 76y 80 8 88 92 96 | Po/Pa
-/

0.930 | 39.48 39.61 39.75 39.89 40.03 40.16 |40.30 | 40.43] 40.57 40.70 40.84 40.97 &1.10| 0.930

0.931 | 39.52 39.66 39.80 39.93 40.07 40.21 |40.34 | 40.48| 40.61 40.75 40.88 41.02 41.15| 0.931

0.932 | 39.57 39.70 39.8¢ 39.98 40.12 40.25 |40.39 | 40.52] 40.66 40.79 40.93 41.06 41.20] 0.932

0.933 | 39.61 39.75 39.80 40.02 40.16 40.30 |40.43 [ 40.57| 40.71 40.84 40.97 41.11 41.24| 0.933

0.934 | 39.65 39.79 39.93 40.07 40.21 40.34 [40.48] 40.62| 40.75 40.89 41.02 41.15 41.29| 0.934

0.935 39.70 39.84 39.98 40.12 40.25 40.39 |[40.53| 40.66] 40.80 40.93 41.07 41.20 41.33] 0.935
0.936 39.76 39.88 40.02 40.16 40.30 40.44 140.57| 40.71] 40.84 40.98 41.11 41.25 41.38] 0.936
0.937 39.79 39.93 40.07 40.21 40.34 40.48;40.62| 40.75| 40.89 41.02 41.16 41.29 41.43| 0.937
0.938 39.83 39.97 40.11 40.25 40.39 40.53 | 40.66, 40.80[ 40.94 41.07 41.21 41.34 41.47] 0.938
<50.93!> 39.88 40.02 40.16 40.30 40.43 40.571460.71] 40.85] 40.98 41.12 41.25 41.39 41.52| 0.939

0.940 39.92 40.06 40.20 40.34 40.48 40.62'40.75 40.89 41,03 41.16 41.30 41.43 41.57| 0.940
0.941 39.97 40,11 40.25 40.39 40.52 40.66 40.80 40.94 41.07 41.21 41.34 41.48 41.61| 0.941
0.942 40.01 40.15 40.29 40.43 40.57 40.71 40.85 40.98 41.12 41.26 41.39 41.53 41.66] 0.942
0.943 40.06 40.20 40.34 40.48 40.62 40.75 40.89 41.03 41.17 41.30 41.44 41.57 41.71] 0.943
0.944 40.10 40.24 40.38 40.52 40.66 40.80 40.94 41.07 41.21 41.35 41.48 41.62 41.75| 0.944

0.945 40.15 40.29 40.43 40.57 40.71 40.84 40.98 41.12 41.26 41.39 41.53 41.67 41.80] 0.945
0.946 40.19 40.33 40.47 40.61 40.75 40.89 41.03 41.17 41.30 41.44 41.58 41.71 41.85| 0.946
0.947 40.24 40.38 460.52 40.66 40.80 40.94 41.07 41.21 41.35 41.49 41.62 41.76 41.89| 0.947
0.948 40.28 40.42 40.56 40.70 40.84 40.98 41.12 41,26 41.39 41.53 41.67 41.80 41.94| 0.948
0.949 40.33 40.47 40.61 40.75 40.89 41.03 41.17 41.30 41.44 41.58 41.71 41.85 41.99| 0.949

0.950 40.37 40.51 40.65 40.79 40.93 41.07 41.21 41.35 41.49 41.62 41.76 41.90 42.03| 0.950
0.951 40.41 40.56 40.70 40.84 40.98 41.12 41.26 41.39 41.53 41,67 41.81 41.94 42.08| 0.951
0.952 40.46 40.560 40.764 40.38 41.02 41.16 41.30 41.44 41.58 41.72 41.85 41.99 42.13| 0.952
0.953 40.50 40.65 40.79 40.93 41.07 41.21 41.35 41.49 41.62 41.76 41.90 42.04 42.17] 0.953
0.954 40.55 40.69 40.83 40.97 41.11 41.25 41.39 41.53 41.67 41.81 41.95 42.08 42.22] 0.954

0.955 40.59 40.74 40.88 41.02 41.16 41.30 41.44 41.58 41.72 41.85 41.99 42.13 42.27| 0.955
0.956 40.64 40.78 40.92 41.06 41.20 41.35 41.48 41.62 41.76 41.90 42.04 42.18 42.31| 0.956
0.957 40.68 40.83 40.97 41.11 41.25 41.39 41,53 41.67 41.81 41.95 42.08 42.22 42.36| 0.957
0.953 40.73 40.87 41.01 41.15 41.30 41.44 41.58 41,72 41.85 41.99 42.13 42.27 42.41| 0.958
0.959 40.77 40.92 41.06 41.20 41.34 41.48 41.62 41.76 41.90 42.04 42,18 42.32 42.45] 0.959

0.960 %0.82 40.96 41.10 41.26 41.39 41.53 41.67 41.81 41.95 42.09 42.22 42.36 42.50| 0.960
0.961 40.86 41.01 41.15 41.29 41.43 41.57 4&1.71 41.85 41.99 42.13 42.27 42.41 42.55| 0.961
0.962 40.91 41.05 41.19 41.36 471.68 41.62 41.76 41.90 42.04 42.18 42.32 42.45 42.59) 0.962
0.963 40.95 41.10 41,24 41.38 41.52 41.66 41.80 41.94 42.08 42.22 42.36 42.50 42.64| 0.963
0.964 41.00 41.14 41.28 41.43 41.57 41.71 41.85 41.99 42.13 42.27 42.41 42.55 42.6%9| 0.964

0.965 41.06 41.18 41.33 41.47 41.61 41.75 41.90 42.04 42.18 42.32 42.46 42.59 42.73] 0.965
0.966 41.09 41.23 41.37 41.52 41.66 41.80 41.96 42.08 42.22 42.36 42.50 42.86 42.78| 0.966
0.967 41,13 41.27 41,42 41.56 41.70 41.85 41.99 42.13 42.27 42.41 42.55 42.69 42.83] 0.967
0.968 41.18 41.32 41.46 41.61 41.75 41.89 42.03 42.17 42.31 42.45 42.59 42.73 42.87| 0.968
0.969 £1.22 41.36 41.51 41.65 41.79 41.94 42.08 42.22 42.36 42.50 42.64 42.78 42.92| 0.969

0.970 61.26 41.41 41.55 41.70 41.86 41.98 42.12 42,27 42.41 42.55 42.69 42.83 42.97| 0.970
0.971 41.31 41.45 41.60 41.74 41.89 42.03 42.17 42.31 42.45 42.59 42.73 42.87 43.01] 0.971
0.972 41.35 41.50 41.66 41.79 41.93 42.07 42.22 42.36 42.50 42.64 42.78 42.92 43.06| 0.972
0.973 41.40 41.54 41.69 41.83 41.98 42.12 42.26 42.40 42.54 42.69 42.83 42.97 43.10] 0.973
0.974 41.44 4159 4173 41,88 42,02 42.16 42,31 42.45 42.59 42.73 42.87 43.01 43.15) 0.974

0.975 41.49 41.63 41.78 41.92 42.07 42.21 42.35 42.50 42.64 42.78 42.92 43.06 43.20| 0.975
0.976 41.53 41.68 41.82 41.97 42.11 62.26 42.40 42.54 42.88 42.82 42.96 43.11 43.24| 0.976
0.977 41.58 41.72 41.87 642.01 42.16 42.30 42.44 42.59 42.73 42.87 43.01 43.15 43.29) 0.977
0.978 41.62 41.77 41.91 42.06 42.20 42.35 42.49 42.63 42,78 42.92 43.06 43.20 43.34| 0.978
0.979 61.67 41.81 41.96 42.10 42.25 42.39 42.54 42.68 42.82 42.96 43.10 43.26 43.38| 0.979

Flos Reke (@ #57F) = (35-3D) (4085 %031\ 0 o), g g0 §3
Fe-72, i
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