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This shows a lower concentration at the plume centerline than at the ground, which is
surprising, but is a correct consequence of the standard gaussian plume (plus ground
reflection) assumptions. Because of ground reflection, there is some range of distances
downwind at which the highest concentration due to an elevated plume is at the ground
rather than at the plume centerline. See Figure 3-4 of Turner's Work Book. :
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6.12** From Fig 6.9 I read a downwind distance of 1.9 km and a cu/Q of 6.2 E-6/m?.
Using the values in Problem 6.16 and a spreadsheet I find the maximum at 1.87 km and a

cu/Q of 6.17 E-6 /m2. Thus the answer to part (b) is 1.85 km, and to part (a)is

; (6.17E-6 12)(7505) =
O m S/ = 660.855
O u 70 m
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One-should not assume that we know the values on these figures to three significant
figures. The numbers in Problem 6.16 allow us to compute to many figures, but the data
on which those numbers and these figures are based are certainly not reliable to more than

+ 20 or 30%.

This is the point to discuss the shape of Figure 6.9. That figure shows that for the
gaussian plume assumptions, raising the stack always lowers the ground level
concentrations near the stack, and does not increase the ground level concentration
anywhere. The incorrect assumption is that there is no removal of pollutants by the
ground. Field tests show that all common atmospheric pollutants are removed at some rate
by the ground. Thus raising the stack is certain to lower the nearby concentrations, but by
slowing the rate of ground removal it may cause the long distance concentrations to be

higher.
~ 6.15 One ppm of SO = 1324 pg/m3, so that
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From Fig. 6.9 one reads that one would expect to smell this plume at any distance between
0.36 7311211113.7 km downwind. The expected answer, the maximum downwind distance is x
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Then, for D stability, W€ look up the sigmas on Figures 6.7 apd 6.8 (or compute them
from the equations in Problem 6.16 as 1 have done here, finding.

y = 0, we have

x, km o, o oy, M ¢, pg/m3
05 17.8 36.6 206

il 313 63.0 64

3 65.4 181.6 12

5 89.1 286.7 5

6.21 Here we retain the term in H in Equation 6.31. Using the spreadsheet we can make

up the following table
x, km (cu/Q)for H=0 (cw/Q)for H = 20m Ratio of the two
0.5 4.8 E-4 2.6 E4 0.54
1 1.5 E4 1.2 E-4 0.8
. 2.68 E-5 255 B> 0.95
5 125 E-3 121585 g0
This table shows that for short distance it is quite helpful, but for long distances it doesn't
help much. S e
6.27** Using Equation 6.9
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