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b. Releases Other Than Elevated

. For effluents released from points less than the height of adjacent solid structures,
3 ground-level release should be assumed (he = 0).

’ Fnr effluents released from vents or other points at the level of or above adjacent
olid structures, but lower than elevated release points, the effluent plume should be considered
1s an elevated r2lease whenever the vertical exit velocit, of the plume, Ho. is at least five

“imes the horizontal windspeed, u, at the height of release; i.e., as modified from Johnson
a). (Ref. 9):

Vo/u > 5.0 (6)

In this case, the release should be evaluated as described in regulatory position 2.a.

1¢ uo/h'is less than 1.0 or unknown, a ground-level =elease should be assumed (he = 0)

For cases where the ratio of plume exit velocity %o horizontal windspeed is between
one and five, a mixed release mode should be assumed, in which the plume is considered as an
ele ated release during a part of the time and as a ground-level release (h_ = 0) during the
remainder of the time. An entrainment coefficient, Et' modified from referfnce 9, is deter-

mined for those cases in which HO/U is between one and five:

Fy = 2.58 - 1.58(W,/u) for 1 < Wo/u < 1.5 (7)

and
E, = 0.3 - 0.06(W,/u) for 1.5 < W,/ <5.0 (8)

The release should be considered to occur as an elevated release 10001 - Et) percent
of the time and as a ground release IOOEt percent of the time. Each of these cases should then

be evaluated separately and the concentration calculated according to the fraction of time each
type of release occurs. Windspeeds representative of conditions at the actua) release heights
should be used for the times when the release is considered to be elevated. Windspeeds measured
at the 10-meter leve] should be used for those times when the effluent plume is considered to

be a ground release. If Equation (3) is used, the adjustment described in regulatory pasition
2.c may be made for the ground release portion of the calculation.

¢. Building Wake Correction

For ground-level releases orly (he = 0), an adjustment may be made in Equation (3)

that takes into consideration initial mixing of the effluent plume within the building wake.
This adjustment, according to Yanskey et al. (Ref. 10), should be in the form of::

= 2 2, M2 /
£,5(X) = (o, (%) + 0.805/%) " < /Sazj(x) ()
where
cz is the maximum adjacent building height either up- or downwind from the
release point;
X is the distance from the release point to the receptor, measured from the
lee edge of the complex of adjacent ouildings;
azJ(x) is the vertical standard deviation of the materials in the plume at
distance, X, for atmospheric stability class, j; and
zlj(!) is the vertical standard deviation of plume material as above, with the
correction for additiona) dispersion within the building wake cavity,

restricted by the condition that

IIJ(l) » ’GCZJ(l)
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when

2 2,.11/2 A
(;zer) + 0.502/ ) > .'S-ZJ(X).

3. Removal Mechanism Considerations

Radioactive decay and dry and wet deposition should be considered in radiological impact
evaluations, Acceptable methods of considering these remova) mechanisms are described below.

a. Radiocactive Decay

For conservative estimates of radicactive decay, an overall half-life of 2.26 days 1is
acceptable for short-l1ived noble cases and of 8 days for all jodines released to the atmosphere.
Alternatively, the actual half-life of each radionuciide ma, be used. The decay time used should
be the caiculated time of travel bet: 2en the source and receptor based on the airflow mdel used,

b. Ory Deposition

Ory deposition of elemental radioiodines and other particulates and attendant plume
depletion should be considered for all releases.

Acceptable plume depletion correction factors and relative deposition rates are pre-
sented in "igures 2 through 9. These figures are based on measurements of deposition velocity as
a function of windspeed as presented in Reference 11 and on a diffusion-deposition model as
presented in Reference 12.

Figures 2 through 5 illustrate an acceptable method for considering plume depletion
effects for all distances from the source and atmospheric stability c’asses for ground ard
elevated releaze modes. After a given concentration is calculated by using the models in
regulatory position 1, the concentration should be corrected by multiplying by the fraction
remaining in the plume, as determined ‘rom these figures.

Figures 6 through 9 show acceptable values of relative deposition rate (meters'l) as a
function of distance from the source and atmospheric stability for ground and zlevated release
modes. Tre relative deposition rate is the deposition rate per unit downwind distance (Ci/sec
per meter) divided by the source strength {Ci/sec).

To obtain tre relative deposition per unit area (meters'z) at a given point in a given
sector, the relative deposition rate must be (1) multiplied by the fraction of the release
transported into tne sector, determined according to the distribution of wind direction and (2)
divided by an appropriate crosswind distance (meters), as discussed below.

Figures 6 through 9 are based on the assumption that the effluent concentration in a
given sector is uniform across the sector at a given distance. Therefcre, for the straight-line
trajectory model, or for any model that assumes uniform concentration across the sector 't a
given distance, the relative deposition rate should be divided by the arc length of tne sector at
the point being considered. In addition, for the straight-line trajectory mode), the relative
deposition rate stould be multiplied by the appropriate correction factor discussed in regulatory
position 1.c.

For models where concentration at a given distance is not uniform across the sector,
the relative deposition at a given point should be calculated as above, but then multiplied by
the ratio of the maximum effluent concentration in the sector at the distance being considered to
the average concentration across the sector at the same distance.

e wWet Deposition

For long-term averages, dose calculations considering dry deposition only are not
usually changed significantly by the consideration of wet deposition. However, the effects of
wet deposition and attendant plume depletinn should be considered for plants with predominantly
elevated releases and at sites that have a well-defined rainy season corresponding to the
grazing season., Consideration of wet deposition effects should inc)lde examination of total
precipitation, number of hours of precipitation, rainfall rate distributions, and the precipita-
tion wind rose. If the precipitation data indicate that wet deposition may be significant,
washout rates and attendant plume depletion should be calculated in accordance with the relation-
ships identified by Engelmann (Ref, 13).
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Figure 1. Vertical Standard Deviation of Material in a Plume (Letters denote Pasquill Stability Class)

NOTE: THESE ARE STANDARD RE LATIONSHIPS AND MAY HAVE TO BE
MODIFIED FOR CERTAIN TYPES OF TERRAIN AND/OR CLIMATIC
ONDITIONS (E.G., VALLEY, DESERT, OVER WATER)
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RELATIVE DEPOSITION RATE (PER METER)
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Figure 6 Relative Deposition for Ground-Level Releases (All Atmospheric Stability Classes)
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RELATIVE DEPOSITION RATE (PER METER)
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Figure 7. Relative Deposition for 30-m Releases (Letters denote Pasquill Stability Class)
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Figure 8. Realative Deposition for 60-m Releases (Letters denote Pasquill Stability Class)
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Figure 9. Relative Deposition for 100-m Releases (Letters denote Pasquill Stability Class)
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UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20655

January 1977

ERRATA

Requlatory Guide 1.111, March 1976

Methods for Estimating Atmospheric Transport and
Dispersion of Gaseous Effluents in Routine Releases
from Light-Water-Cooled Reactors"

A

A computer programming error that affected the depletion and deposition
curves in Figures 3 through 10 of Regulatory Guide 1.111, "Methods

for Estimating Atmospheric Transport and Dispersion of Gaseous Effluents
in Routine Releases from Light-Water-Cooled Reactors," has been
discovered.

The corrected figures transmitted herewith chould be used in future
assessments of potential annual radiation doses to the public
resulting from routine releases of radioactive materials in gaseous
effiuents. A comparison of the revised depletion and deposition curves
to the original ones has shown that, in the region where highest
individual doses are usually calculated (i.e., 1-10 km), the reilative
oncentrations (X/Q), including depletion, will be about 10% higher
than before and the relative deposition values (D/Q) will be about
30% lower. Therefore, since D/Q is usually controlling, application
of the new curves to plants that have already been evaluated and
found to be in compliance with Appendix I will not be required
because there would be no change in the conclusion of acceptability.
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Figure 7. Relative Deposition for Ground Level Releases (All Atmospheric
Stability Classes)
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