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Apaencix € to 0 CFR Par' 20 requires licensses o maintain Tre capadility
for determining tre magnitu. < of and assessing the impact of the release of
radionactivity, Fraoviged heresn is a descriotion of the major attriouies of
the atmosoneric transport and diffusinn assessment scftwara waicr «¥11 Le usec
at tha Yine ile Point/James A, -1tzoatric\ Nuclear Power P ants.

The atmcspheric dispersion m0de1 Wi 11 de capable of providing dosaee
gctimates and plume characte izati ‘oiume gdimensions 3nd location, masnituge
of and arriya) timz of peag re’a*‘wa rancentra*ions) i%hin the Emergeoc,
Pregareanzcs lone (30 miles) or for travel perinds of three hours. The mode1
will perforn vai x*at1on of metecrclogical data ang alert gperators to passiole
meteorolacical tover malfunctions, The mocel will also ajert tne cperator if
certain predetermined criteria are exceeded (&.g. EPA protective action
cuidelines’,

calculations are performed by using a puff advection mogel for atmcsoneric
dispersion, Site specific aspects of the moge! incluce:

a a lake breeze algoritnm utilizing onsite data

. 3 wind field alogrithm utilizing onsite and offsite data

- incoroorating the split sigma approach

a analyina an 2pproach for using =, (standard deviation of wina
: 1irection fluctuation) under ttab e conditions and light winds

‘ site specific power laws tc estimate missing wind speacs

. quilding wake effects

: source locaticns

The mote! will continuously sample and srocess meteorologica’ ano release
datz. Metearological data will be averaged over a 13 minute time span.
ddgitionaliy, a2: is computed on 2 running three minute avérige Hased upon
.ind directicn 4ata, Meteorclogical data wil® be stcred in a working file for
three hour< and updateu once every |5 minutes. The model will ne capacle of
acceoling = ther manual or & f*ratvf input of release data. Altnougn tns
mode] uses raal time, meteorcloaical and release data, orovisicns have 2ezn
made for innutting orojected release or meteorological data, Th's gives
gersannel the capahility of predicting dispersion of radionuclices due to
cont+ollad or urcontrolled release with actual or predicteg metecsdlioly

The madel will calculate values for X/Q for the sector of intarest for 15
minuyte, * "our, 3 hour and € hour time perieds. Using these /U values,
dosages -+ tre isotopes listed in Tan’a 1 will 2e ¢3’ “:tad, nole nody
skin, and iahalation doses due to irmersion in a cioud #til T2 - PR -
additionally, around daposition concentration o0Ff 1odine anc parcisulates and
Hele hoo s do€ss due to depositad a-t'vity will be computed,
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Type

Moble gases

[sdines

Tritium

Particulates
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LISTING OF PADIONUCLIDES COHSIOE®

TASLE 1

. IN DISPERSION "MORELING
FOR THE HINE MILE POINT
AND THE

J.A, FITZPATRICK NUCLEAR STATIONS

whole Sk in Ground
Radionuclide Bcdy irmersion .nhalaticn Deposition

Kr-83M X X

Kr-85M x L

Kr-87 ¥ X

Kra33 X X

Xe-133 £ X

Xe-135m £ L

‘e-125 X £

te-138 A X

T131 X X bt £
[-132 i X bt

[«133 X X |

1-134 ¥ X X

{-135 X X X

H-3 X £
Mn-54 (
Co-58 A
Co-a0 £
€ictional X X

Fe-td X
in-56% L
Sr-39 X
Sr-30 |
Sb-125 X
Te-132 ¢ X X

Cs-134 X
Cs-136 X
Cs=137 i
331410 £
La=-140 X
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intervals and tracred to calcuiats
raimates wi'l bz referanced to a

¢ (0,0) and crignted ~ith nortn-south
purf coordinatas (2) «111 teé

e |

olume a.vac . Herizonts P Soo
cartesizn s, stem centerel ¢ the olan
(y) and east-west (x) axes. VYertital
refererced to mean sea level (MEL),

Syffs 11 o2 relessed 3t Seminute
'-1:1‘-‘ 1 :

Puff coordinites are uplatz2i using the fuiiowing eguztions:

Ky = xgp* Ut (1)
yy =y T VLt (2)
2y =29 et : (3)

where x is the easterly coordinate, y is the northerly codrdinate, 2 is
tne vertical coordinate, the sutscripts N and 0 reoresent new and sla,
respectively, U is the easter'y wird speed component, . 73 ihe nortoerly
wing speed component, W is the vertical velocity of the ¢ . : &s
determined from the wind field ana plume dynamics, anc - T i< the lergth
of the advection step {15 minutas in this cass), MNote tnat the win? sgeec
components will be =stimated by the site-specific algor'tim for the end
points of tha plume segments in 3 wind field which varies 1n tine and
space.

BLUME DIFFUSTION

The diffusisn of the continucus nlume will be calzulated 17 temms <7 tne
growth of puffs wnich are reieased every 15 minutas, The groutn o7 gacn
oufs will be calculated using the foilowing equatian:

3",335(3(\,4»_\;(' i) {3

where o représents either 3, or 7z, Xy represents the virtuzl olume
dispersicn distance, i represents the cyrrent stability class, 24
reoresentf tne ci; ance tne pufr nas.trave1ed durina tha advection step
iR o (Us ¥ H%) Y The sucscripts N and S reoresent rew anc
standar?, rew@ectively; og reprasents the equations for the standara NRC
Pasquill-Gifford dispersicn curves (Eimutis, 1972}, The virtual gvstance
uyeed in aguation (4} is gefined oy

(8 3

. = °lg

ns 1) )

»

shere = is the functicnal inverss of og and < is plume dispersion

pararetar .- the end of tiz prior agdvectlon siep.

for ground level and mixea mode releases (as per RG 1.111) *tre vertical
dispersion parameter, o, will be modified for the Suilcrnu wake effect
srigr to the caleculation of relative concentration using tne foliouing

equatan:

<3 = pinl{ o, + 0.5 ;2; S P
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the puff wnich define tng stact Of the p.ume seam and has heen coiated
Pk s
€

i
in a manner «nizh orfents tné «' 3»'s with the piune canteriias in the
downwing direction, D recresente the lengtn of the plume segnent, -
and =, are the horfzontal =nd vestical dispersion parameters, anc
¥* {g given LSy
Ve = D/ -t

In this< application it sheuls be noted that D, the length of 3 plume
segment, i5 a function of time because the net effect of hori.onti:. wind
shear 1§ to cause 2 stretcning of the plume (e.g. end guint puffs mave
relative to one another), The varisztion of the dispersion parameters
alona tne plume segment centarline will be calculated using tne vaiues of
the . ispersion parameters of the puffs which bouns the plume segment,
This ce'culation will be made using a power law interpoiation,

O LM

o'uyme depleti~n estimates and deposition rate estimates will te calculatad
by multiplying the results obtained using 2quation '7) by the facters
contaired in .S, NRC Regulztory 3uide 1.111. Relative concentration,
decayed relati,e concentraticn anc depletec relative concentration and
depositicn rate will be outnut as acpropriate for use 1n gosags
calculations.

The mocal «i11 e structred to accapt inmout of winc speed and diraction
from czyerz’ sind sznsers whicn are located within 50 miles o° the site.
The moael w111 use an interpolation algorithm to estimatz inc fieids from

censor data, The specifics of the algorithm are given telow.

Let (x,y' reprezcent the point at which the horizontal wina i
rm reprzsent trne distance between this point and the neteoroicg?
station., The interpolation aly G
two aistinct steps. The firsr step is defined by the €:lilowing
relationenip:

m

¥ =

— .Jﬁ ."T‘

where 7 is the estimated norizontal wing vector at peint (X,¥,2), Vp is
" - o \ . §
the horizontal wind vector 3%t tne nth station, the summation ~uns gver

mateornloaical stations wnich satisfy the following constraint:
) 4

P € T

n l:

where r. is tne site-specific cutaff distance,

-
LY

Vertical variation of Vg will oe mcdeled using site-specific power !aws.
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The weiont, wy 15 salacted in 3 fasnion yeich makes tne interodlation 3
weiaohtad averige, thus

% 1 1 Y

y W )

=
and o 15 takan to be invers<zly procorticnal to rg

i

by % G
where = is a2sfined by

1

This step of the interpolation aigorithm has the following advantages:

0 The algorithm returns tne wing vector at the senscr .hen thg pusition
of the point is conincidant with sensor (i.e. when rp ® 0)

0 The algorithm gives a higher weight to sensers whicn are closer to

the point where the wind vector 1§ recuired. 7Tnis ¢ consistent with
ahservations of spacial correlation coefficients wnich sniow a cecling
witin disi.ance. :

The seccad step of the interpn’ation procedure is to adjust tne wind figlg
Y to render it Doth nondivergert and mass consistant. _This 1s
accomplishes by calculatina tne vertical component of ¥ using the
continuity equation and then by the application ¢f a re ssation griocedure

which modifies the norizontal components of V to insure tnat
| = 4t
‘7 1"5 Cd

where ¢4 1¢ ©n the order 10=3 anc represents the maximum ervor in
divergence acc2ptanle in the nongivergence flow,

CALCULATION OF RELATIVE CONCENTRATIONS IN SHORELINE ENVIROWMENTS

The incarporation of a formulation of a ake breeze fumigaticn algorrithm
i based upon the work of Lyons, et al! (1981), Schuh “8), wies
Hirt (1875} ana others, The aperocach is two-tier in ina. meteoroicy.

z : the

conditions are first checked for the existence of & l2ke br
Thermal Internz! Bouncdar Layer (TI8L). A mogifiea version of egus™i.n
(7) s then usad %o calcu'ste re’itive concentrations and as30ciated duses
if the conditirons of lakz sreeze cumigatin exist.

Fiqure ) illustrates the checks which will be mage pricor o %1e usg of tha
modifies like nreeze forrulation, These checks involue came of day,
wind speec, wind direction ard toe land-lake temperature Si-ferential,
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