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where!

Ci ' Actual or measured concentration, at ambient terperature and
pressure of nuclide i (uCi/ce)
The MPC of nuclide 1 from 10 CFR 20, Appendix B

The total MPC-fraction for release point k

Most conacrvativo sector site boundary dispersion
1,40E~06 sec/m”)

Release flov rate (83,000 cfm = 39,2 m’/sec) for stack monitor

congiderationg; variable for other monitors.

NOTE: 1If a batch release is made while a continuous release or another batch

release is in progress, the sum of all values of Ry must be less than 1,0,

Monitor Re n

Normal radiocactivity releases consist mainly of well-decayed fission

gasses. Therefore, monitor response calibrations are performed to fission gas
typical of normal releases (maily Xe-13))., Response of monitors used to

define fission product release rates under accident conditions may vary from
that of Xe=133, however., Monitor response for the two categories of monitor ig
determined as follows!

4. Normal Releases (aged fission gasses)

Total gas concentratio. (uCi/cc) at the monitor ie calculated, The
calibration curve or constant for cpm/{(uCi/cc) is applied to
determine cpm expected. The setting for monitor alarms is
established at some factor (b) greater than 1 but less than l/Rg
(Equation 1.1) times the measuced concentration (c):

s *bzxc (1.2)

[CO~1290-0001U~HPOS



b, Accident Releases

Monitors are preset to alarm at or before precalculated offsite
dose rates would be achieved under hypothetical accident con=
ditions., These setpoints are established in accordance with
Emergency Plan requirements for defining Emergency Action Levels
and associated actions. Emergency Implementing Procedures
contain monitor-specific curves or calibration constants for
conversion between cpm and uCi/cc (or R/hr and uCi/cc), depend=

ing on monitor type, for fission product mixtures as a function
wi mixture decay time.

wWhen these monitors are utilized for other than accident con-
ditions, either an appropriately decayed "accident" conversion
curve may be used, or a decayed fission gas calibration factor

may be applied, In these cases, setpoints are established as in
1) above.

Setpoints of accident monitors (if set to monitor normal
releases) s'e reset to the accident alarm settings at the end of
normal re'ease. Setpoints of other release monitors are main-
tained at the level used at the latest release (well below the
level which would allow MPC to be exceeded at the site
boundary), or are reset to approximately three times background

in order to detect leakage or inadvertent releases of low level
gases,

B, DOSE RATE CALCULATION

1. Dose rates are calculated for (1) noble gases and (2) lodines and
particulates. Dose rates as defined in this section are based on 10
CFR 50 Appundixz I limits of mrem per quarter and millirem per year,

All dose pathways of major importance in the Palisades environs are
considered,

MIO389~0046A~HPOL 3




a, Equations and assumptions for calculating doses from noble gases

are as follows!

1)

MI0389~0046A~HPOL
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a)

b)

c)

d)

e)

£)

g)

h)

i)

Doses to be calculated are the maximum offsite point

in air, total body and skin,

Exposure pathway is submersion within a cloud of noble
gases,

Noble ges radionuclide mix is based on the histor=
ically observed source term given in Table 1.l1, plus
additional nuclides.

Basic radionuclide data are given in Table 1.2.

All releases are treated as ground-level,

Meteorological data expressed as joint-frequency
distribution of wind speed, wind direction, and
atmospheric stability for the period resulting in
X/Q's and D/Q's shown in Table 1.3.

Raw meteorological data consists of wind speed and
direction messurements at l0m and temperature measure~
ments at l0m and 60m.

Dose is to be evaluated at the offsite exposure points
where maximum concentrations are expected to exist
(overland sector site boundaries), and nearest resi-
dents.

Potential maximum population {resident) exposure

points are identified in Table 1.4,



2)

M10389-0046A~HPOL

i)

k)

1)

m)

n)

o)

p)

q)

A semi~infinite cloud mode!l is used.

For person exposures, credit is taken for shielding by

residence (factor of 0.7).

Radioactive decay is considered for the plume,

Building wake effects on effluent dispersion are

considered.

A gector~average dispersion equation is used.

The wind speed classes that are used are as follows!

Wind Speed
Class Number Range (m/s) Midpoint (m/
1 0.0-0.4 0.2
2 0.4~1.5 0.95
3 1.5-3.0 2,25
B 3.0-5.0 4.0
5 5.0-7.5 6.25
6 7.5-10.0 8.7%
7 >10.0 e

The stability classes that will be used are the
standard A through G classifications, The stability
cleasses 1~7 will correspond to A=l, B=2, , , ., C=],

Terr=«in effects are nor considered.

ion

To calculate the dose for any one of the exposure points,

the following equations are used.
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For determining the air concentration of any radionuc!ide:

9

. S;~ \ i [ ik Qi {f:p'

iel

{14
where!
Xq = Air concentration of radionuclide i, pCi/m’,
fik = Joint relative frequency of occurrence of
winds in wind speed class j, stability class
k, blowing toward this exposure point,

expressed as a fraction,

Qi = Average release rate of radionuclide i,
uCile.
P = Fraction of radionuclide remaining in plume.

igk * Vertical dispersion coefficient for stability
class k (m).

uj = Midpoint value of wind speed class interval
jy m/s.

x = Downwind distance, m.

= Number of sectors, l6.

A = Radiocactive decay coefficient of radionuclide
i, o=i,

2nx/n = Sector width ac point of interest, m.

For determining the total body dose ratet

ora = ) X DFBy (1.4)

Conend
\

where!
Dyp = Totel body dose rate, mrem/y.

Xi = Air concentration of radionuclide i, uCi/m’.



DFB; = Total body dose factor due to gamma radiation,

mrem/y per uCi/m’ (Table 1.9),

For determining the skin dose rate!

Dg * Xi (DFS; + 1,11 DFY;) (1,5)

o {\/'

Dg = Skin dose rate, mrea/y.

Xi = Air concentration of radionuclide i, uCi/m’,

DFS{ = Skin dose factor due to bets radiation, mrem/y
per uCi/m’ (Table 1.5).

l.11 = The average ratio of tissue to air energy
absorption coefficients, mrem/mrad.

DFY;

Camma~to-air dose factor for radionuclide i,
mrad/y per uCi/m’ (Table 1.5).

For determining dose rate to a point in air!

Dy = Z X;i (DFY; or DFB;) (1.6)

v

where!

Dg = Air dose rate, mrad/yr

DFB; = Air dose factor for beta radiation (Table
1.5).

b, Equations and assumptions for calculating doses from radio-

iodines and particulates are as follows:

MI0389-0046A~HPOL
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Assumptions

a)

Dosa is to be calculated for the critical organ,

thyroid, and the critical age groups (adult, teen,

child, infant), infant (milk) and child (green, leafy

vegetables).

Exposure pathways from iodines and particulates are
milk ingestion, ground contamination, green leafy

vegetables from home gardens, and inhalation,

The radioiodine and particulate mix is based on the

historically observed source term given in Table 1.1,

Basic radionuclide data are given in Table 1.2,

All releases are treated as ground-level,

Mean annual average X/Q's for the period January I,
i978 - December 31, 1982 are given in Table 1.3.

Raw meteorological data for ground~level releases
consist of wind speed and direction measurements at
!0m and temperature measuraments at 10m and 60m.

Dose is to be evaluated at the potential offsite
exposure points where maximum doses (O man are expec~
ted to exist.

Real cow, goat end garden locations are considered.
Potential maximum exposure points (Table 1.4) con-

sidered are the nearest cow, goat and home garden

locations in each sector.




2)
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k)

1)

Terrain effects and open terrain recirculation factors

are not considered.

Building wake effects on effluent dispersion are

considered.

m; Plume depletion and radiocactive decay are considered
for air-concentration calculations.

n) Radioacti e decay it considered for ground-
concentration calculations.

o) Depesition is calculated based on the curves given in
Figure 1.2,

p)  Milk cows and goats obtain 100X of their food from
pasture grass May through October of each year. Use
default values of 0.58 for ¢co¢ and 0,67 for goats for
fraction of year on pasture.

q) Credit is teken for shieldin ' residence (factor of
0.7).

Equatione

To calculate the dose for any one of the pctential

maximum-exposure points, the following equaiions in Section

1.2.2 are used.

a)

Inhalation

Equation for calculating air concentration, X{ is the

same as in the Noble Cas Section (Equation 1.3).
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b)

For determining the organ dose rate!

Di = ixl0® 5_ X{ DFI; BR (1.7)
i
where!
Dy = Organ dose rate due to inhalation, mrem/y,
X{ ®* Air concentration of radionuclide i, uCi/m’
DFI{ = Inhalation dose factor, mrem/pCi (Table 1.7).

BR = Breathing rate 1400 m’/y, intanty 3700 m’/y,
childy or 8000 @’/y teen and adult.
1x10®

pCi/uCi conversion factor,

r Contaminati

For determining the ground concentration of any

nuclide!
7
f B
Gi = 3.15z107 ii: T*Ke§igii‘ [1=exp=(Aj ty)'
k=l (1,8)
where!
Gy = Cround concentration of radionuclide i,
pci/m®.
3 = Stability class.
fu = Joint relative frequency of occ irrence of
winds in stability clase k blowing toward
this exposure point, expressed as a
fraction,
Qi = Average release rate of radionuclice i,
uCi/e,
DR = Relative deposition rate, o (Fig 1.2).
x = Downwind distance, m.
n = Number of sectors, 16,
2nx/n = Sector width at point of inierest, m,

10
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¢)

CV{ = 3,600

MID389-0046A~HPOI

For determining the total body or organ dose rate from
ground contaminationt

°¢ = (8,760)(1x108)(0.7)

)
——
i

Gi LFG; (1.9)

Dg * Dose rate due to ground contamination, mrem/y,
Ci * Ground concentration of radionuclide iy
uCi/m*.

DFGy{ Dose factor for standing on contaminated

ground, mrem/h per pCi/m® (Table 1.8).
8,760 = Occupation time, hly.
1x10¢€
0.7 = Shielding factor accounting for a dis=

pCi/uCi conversion factor.

tance of 1.0 meter above ordinary ground,
dimensionless.

Mi Vegerati 1

For determining the concentration of any nuclide
(except C~14 and H~3) in and on vegetation:

?
I fy o D8 (/r[lw;g (Agite)) +  (1.10)
» nx/n \ v A.i

k=]

\\.
Biy [l=exp (-\gtb)l) &Olv-(*ith)l]
P A /

where!

CVi = Concentration of radionuclide i in and on
vegetation, WCi/gk.

K = Stability classe

13



Qi

nx/n

AEL

tb

3,600
th

M10389-0046A-HPOL

Frequency of this stability class and wind
direction combisation, expressed as a
fraction,

Average release rate of radionuclide |,
uCi/ s,

Relative deposition rage, m"l (Figure 1.2).
Downwind distance, m.

Number of sectors, 16,

Sector width at point of interest, m.
Fraction of aeposited activity retained on
vegetation (1.0 for iodines, 0.2 for
particulates),

Effective removal rate constant, Agj = A{ +
Awy where A{ is the radiocactive decay
coefficient, h". and Ay is a measure of
physical loss by weathering (Ay, = .0021

h ).

Period over which deposition occurs, 720 k.,
Agricultural yield, 0.7 kg/m?,

Transfer factor from soil to vegetation cf
radionuclide i (Table 1.6).

Radicactive decay coefficient of
radionuclide i, "

Time for buildup of radionuclides on rhe
ground, 1.31x10% h (15y).

Effective surface density of soil, 240
kg/m*,

s/h conversion factor,

Holdup time between harvest and consumption
of food (2,160 hours for stored food)

14



For determining the concentration of C=14 in vegeta~

tiont

CVig = 1210 X34 (0.11/0.16) (1.11)

where!
CVi4 = Concentration of C-l4 in vegetation, uCi/kg.
X14 * Air concentration of C~14, uCi/m’,

0.11

»
]

Fraction of total plant mass that is natural

carbon,

0.16 = Concentration of natural carbon in the
atmosphere, g/m’,

12107 = g/kg conve.sion factor.

For determining the concentration of H=3 in vegeta~-
tion:

CVy = 1x10? Xy (0.75)(0.5/H) (1.12)
where!

CVy = Concentration of H-3 in vegetation, uCi/m’,
Xr * Air concentration of H=3, uCi/m’,

0.75 = Fraction of total plant mass that is vater.

0.5 = Ratio of tritium concentration in plant water
to tritium concentration in atmospheric
vater,

] * Absolute humidity of the atmosphere, g/m’.

110" = g/kg conversion factor.

For determining the concentration of any nuclide in

cow's or goat's milk:

CM{ = CV{ PM; Qf exp (=A; tg) (1.13)

MI0389-0046A~HPOL 15



where!

CM{ = Concentration of radionuclide i (including
C-14 and H=-3) in milk, wCi/l,
CVi = Concentration of radionuclide 1 in and on
vegetation, uCi/kg.
fM; = Transfer factor from feed to milk for radio-
nuclide , d/1 (Table 1.6).
Qs = Amount of feed consumed by the milk animal |
per day, kg/d (cow, 50 kg/d or goat 6 kg/d).

Al = Radicactive decay coefficient of radionuclide
A |
l'd .

tf = Transport time of activity from feed to milk

to receptor, 2 days.

For determining the organ dose rate from ingestion of
green leafy vegetables and milk:

D = 1x108 Z CM; DF; UM (1.14)
i

where!

D = QOrgan dose rate due to ingestion, mrem/y.

CMi = Concentration of radionuclide i in vegetables
or milk, uCi/kg (or liters).

DF{ = Ingestion dose factor, mrem/pCi (Table 2.1).

UM = Ingestion rate for milk, 330 1/y; for
vegetables 26 kg/yr (child), no ingestion by
infant,

1x10® = pCi/uCi conversion factor.

To calculate the concentration of a nuclide in animal
flesh:

MI0O3B9-0046A~HPOL 16



Cgi = Fgi CVi Qi exp (Ajty) (1.19%)

where!

Cgi =
T
CVi =
Qf -
ty -

Concentration of nuclide i in the animal
flesh, pCi/kg.

Fraction of animal's daily intake which
appears in each kg of flesh, days/kg (Table
1.6),

Concentration of radionuclide i in the
animal's feed (Equation 1,10).

Amount of feed consumed by the cow per day,
50 kg/d.

Average time from slaughter to consumption,
20 days.,

To determine the organ dose from ingestion of beef:

Df

where!

Dei =

= Z C¢y Dgi Ug (1.16)
i

Ingestion dose factor for age group, mrem/ pCi
(Table 2.1) for nvclide i.

Ingection rate of meat for age group, kg/y
(child=41, teen-65, adult-110).

e) QOrgan Dose Rates

For determining the total body and organ dose rate

from iodines and perticulates:

D=Df +Dg+ Dy + Dy + Dp (1.7

MIO389-0046A-HPOL
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where!

D * Total organ dose rate, mrem/y,

Dy * Dose rate due to inhalation, mrem/y.

Dg ® Dose rate due to ground contamination,
mrem/y.,

Dy ®= Dose rate due to milk ingestion, mrem/y,

Dy * Dose rate duje to vegetable ingestion,
mrem/y,

Dy * Dose rate due to beef ingestion, mrem/y

3)  The maximum organ dose rate, maximum total body dose rate,
and maximum skin dose rate calculated in the previous
section (Sec 1.2.2) are used to calculate design basis
quantities as described in Section 1.3.

€ i Basi ntitie

The design basis quantity of a radionuclide emitted to the
atmosphere is the amount of that nuclide, wvhen released in one
year, which would result in a dose .ot eéxceeding any of the
following

1) 15 millirem to any organ of an individual from iodines and
particulates with half~life Greater than 8 days.

2) 15 millirem to skin of an individual from noble Ras.

3) 5 millirem to the total body of an individual from noble
R&S.

Design basis quantity (Ci) is the smallest value for each
nuclide, calculated by dividing the dose limits (a through ¢
above) by the appropriate dose calculated from the amount o.
radionuclide (Ci) used to conservatively estimate the doses of

“ection D, as listed in Table 1.1 (or a hypothetical 1 Ci/yvear);

MI0389-0046A~HPOL 18
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the result is then multiplied by the amount of radionuclide

used,

08Q = PAl (Ce) (1.18)
B

where!

Dar * Appendin | dose limit (mrem or mrad),

De = Calculated dose (mrem or mrad),

Cc = Quantity of nuclide resulting in dose D (Ci),
DBQ = Pesign Banin Quantity (Ci),

The limicting alues for Design Basis Quantities for radio=-
nuclides relessed to the satmosphere are given in Table 1.9,

The inverse of the ratio Cg/Dy in the above equation (ie, D /Cp)
is & useful value, since it represents the most limiting dose
per unit quantity of each nuclide relessed., Use of the D./C,
ratio in quarterly evaluation of offsite dose i¢ ‘‘scussed in
section D, Values of Dg/Ce are given in Table 1.9,

land Use Censup and DBQ Changes

Specifications 4,11.3 and 4,11.4 describe the requirements for
an annual land use census and revision of the OLCM for use in
the following calendar year., Areas of the ODCM which will be
revieved, and changed if appropriate, are Table 1.4 (Land Use
Census datas by Sector), Table 1.4a (Critical Receptors), and
Table 1.9 (Caseous Design Basis Objective Annual Quantities).
Changes will be effective on January | of the year folloving the
year of the survey.

MI0389-0046A~HPO) 9




Gasecus Releases From the Steam Cenerator Blowdown Vent and
Atmosphere Release Valves

Heleares from the steam generator blowdown vent and atmospheric
reliel valves are difficult to quantify as there are no sampling
capabilities on these steam release systems, However, neither
system is & normal release path, The steam generator blowdown
vent s normally routed to the main condenser and recirculated.
Rediocactive releares will be calculated by analyeing steam
generator blowdown liquid and assuming that 100 percent of Noble
Cases, 10 percent of the lodines and | percent of the Particu~
lates will be released to the environme.. .n the steam phase.
Volumes will be relessed to the environment in the steam phase.
Volumes will be calculated using water balances or alternate
means as available.

€. DESICN OBJECTIVE QUANTITY (DBQ) LIMITS ON BATCH AND CONTINUOUS
RELEASES

I, Batch Releases

Prior to each vatch release (waste decay tank release or containment
purge), the quantity of each nuclide identified is summed with the
quantity of that nuclide released since the first of the current
calendar year. The cum iative total for each nuclide then is divided
by the design objective quantity for each nuclide (from Table 1.9),
and the resultant fractions are summed in order to assure that the

| sum fraction of all nuclides does not exceed 1.0:

z_é.i.’.. <1,0 (1.19)
N
i

MI0389~0046A-HPOI 20




The amount in any calendar quarter should not exceed 0.5, This is
checked by subtracting the value obtained at the end of  he previous
quarter from the value obtained from the cumulative total (o date,

including the batch to be released,

Continuous Releases

Lovw level continuous releases from the vent gas collection header and
other low level sources are totaled on & veekly basis and summed with
any batch releases for the veek in order to establish the cumulative
DBQ fraction from batch plus continuous released for the year=to-
date. Calculations are performes in the same manner as for batch
releascs described in C.1,0,

J. Exgeeding DBQ Limits

As discussed under B, 1.3, the DBQ is & very conservative estimate of
activity which could give doses at Appendix | limite, Because
different organs are summed together and doses to different people
are summed, the DBQ typically overestimates dose by about a factor of
five, Thus, if calculations of UBQ fraction exceed 1.0 for year=toss
date or 0.5 fur the quarter, technical specifications probably still
vould not be exceeded. Hovever, furthee discretionary releases
should be deferred until an accurate arsessment of dose is made by
use of CASPAR computer code or by ana.ysis of appropriate release
dats via the segmented gaussian dose model used in emergency planning
(inhalation dose, total body external dose, and boundary dose in
air), See also Section D,).2.

It should be noted that Palisades Plant to date (based on revievw of
semiannual effluent data) has never exceeded the annual or quarterly
DBQ fraction, despite its conservatism. Thus, it is not expected
E that an alternate to the DBQ method will be requiied unless the plant
| is in & significantly off-normal condition,

MI0389-0046A~HPOL 21
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Simplitied Conservative Approach

This method utilizes a limiting dose concept such that the
Limiting dose for each nuclide (s summed with the limiting dose
tor each other nuclide, regardless if such sum is physically
possible, 1t also assumes critical pathways, such as milk and
vegetables, are in effect even in winter when the pathway is

asbsent ,

As such, the method is highly conservative and significantly
over-estimates dose. If limits appear to be exceeded by this
method, Section D.1.2 (a concise method, but requi smputer
support) will be utilized.

Lo Assumptions
a) ALl assumptions of Section 1.l are utilized.

b) Limiting doses for each gaseous nuclide are summed,
regardless of limiting decay mode (gamma or beta),

¢) Limiting doses for each particulate and iodine nuclide
are summed, regardless of dose point location,
exposure pathway or organ affected.

d) Doses are summed for detected nuclides such that all
nuclides which contribute greater than 102
individually or 25% in aggregate, to the MPC of
released radioactivity, are included in the dose
calculation,

2. Equations

For determining gaseous effluent dose:

MI0389-0046A~HPOI 23



Dg =

Drpy

i (1.20)
Y Aig(De/Celig < 8 millirad/quarter, 10 mrad/yr

)
e

where!
Dg * Dose from gaseous effluents (mrad).
Aig * Quantity of gaseous nuclide | released (Ci),

(Dg/Celig * Dose per Ci factor for gaseous nuclide i
(mrad/Ci).

The limit for this mixture is conservatively taken as that
for gamma exposure (5 mrem/quarter, 10 mrem/year) although
4% indicated in Table 1.9, & majority of the gasecus
effluents are beta~limiting and on an individual basis have
the higher limit of 10 millirem/quarter and 20
millirem/year.

For determining tritium, particulate and iodine dose to
organs

i (1.21)
. E: Arpri (Dg/Celrpri < 7.5 mrem/q, 15 mrem/y
where!
Drpr * Dose from particulates and iodines (mrem).

ATPIi * Quantity of particulate or iodine nuclide i
released (Ci).

(De/Celrpri = Dose per Ci factor for particulate or iodine
nuciide i (mrad/Ci).

b. Realistic Celculation

This methodology is to be used if the highly conservative
calculations described in C.l,1, C.1.2 or D.1.0 yield values

that

MI0389-0046A~HPOL

appear to exceed anplicable limits,
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Doses for released particulates, iodines and noble gases will bLe
determined by use of the NRC CASPAR computer code. The comput er
run will ytilise the annual average joint frequency metecro~
‘ogital date based on not less than J years of meteorological
measurement, and will reflect demographic and land use infore
mation from the land use survey generated in the most recent
prior year, Wwhere appropriste, seasonal «d justments will be
applizd to obtain realistic dose estimates since both recrea~
tional and agricultural activities can vary great'y in relation
to season of the year,

An alternative to CASPAR for offsite dose calculation i the use
of the Palisades Segmented Gaussian Plume Emergency offsite dose
caleulation program, This dose model allows evaluation of dose
under the actual meteorclogical conditions present at the time
of release. It is anticipated that the systes may be used in
major short term releases such as containment purges are to be
wade under conditions which depart significantly from mean
annual conditions,

The gaseous radwaste treatment system (CRTS) described below shall be
maintained and operated to keep relesses ALARA,

I System Description

A flow diagram for the CRTS is given in Figure l=1, The system
consists of three vaste-gay compressor packages, six gas decay tanks,
and the sscociated piping, valves, and instrumentation. GCaseous
wastes are received from the followingt degassing of the reactor
coclant and purging of the volume control tank prior to a cold shut~
down, displacing of cover gases causcd by liquid accumulation in the
tanks connected to the vent header, and boron recycle process opera~
tion,

MI0D3B9-0046A~HPO) 2%
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Design of the system precludes hydrogen explosion by means of
ignition source elimination (disphragm valves, low flow diaphragm
compressors and system electrical grounding), and minimization of

leakage outside the system, Explosive mixtures of hydrcgen and

oxygen have been demonstrated compatible with the system by opera~

tional experience over the past 1) years.

Design basis quantity fraction will be calculated for batch and
contivious releases as described in Section 1.C, These calculations
will '@ used to ensure that the CRTS is operating as designed.

Beca se the plant vas designed to collect and hold for decay a vast
maj rity of the high level gasses generated within the primary

sy tem, and because the ll-year operating history (to date of writing
*he initial ODCM) of the plant has demonstrated the system's consis~
tent performance well belovw Appendix I limite, no additional oper-
ability requirements are specified.

RELEASE WATE FOR OFFSITE MPC (500 wrem/yr)

10 CFR 20,106 requires radicactive effluent releases to unrestricled areas
be in concentrations less than the limits specified in Appendix B, Table
11 when averaged over & period not to evceed one year, (Note! there are
no unrestricted areas anywhere within the site boundary as defined by
Figure 1=1.) Concentrations at this level if present for one year will
result in a dose of 500 mrem wholebody or 1500 mrem organ or 3000 mrem
skin dus t0 esternal exposure or inhalation depending on the nuclide(s)
released. 10 CFR 50,368 requires that the relesse of radiocactive
materiale be kept a8 low as reasonably achievable, However, the section
further states that the licensee 13 permitted the flexibility of
operation, to assure & dependable source of pover even under unusual
operating conditions, to release quantities of material higher than a
small percentage of 10 CFR 20,106 limits but still within those limits,
Appendix I to 10 CFR 50 provides the numerical guidelines

MI0X89-0046A~PO] 6



C.

on Limiting conditieons for operations (o meet the as low as reasonably

Ach:evable requirement .

The CASPAR code has been run to determine the dose due to external radiag~
tien and inhalation: The source term used is listed in Table 1.1, T™he
metecrology data is given in Table 1.3, Dose using annual average
meleorclogy, to the most Limiting organ of the person assume to be
residing at the site boundary with highest X/Q, is 2.15€-02 mrem (for one
year), The release rate vhich would result in & dose rate equivalent to
300 mrem/year (using the more conservative total body limit) is the
curies/year given in Table 1.] multiplied by 500/2.156<02 or 1.11 Ci/sec.

PARTICULATE AND I0DINE SAMPLING

Particulate and ilodine samples are obtained from the continuous sample
stream pulled from the plant stack, Samples typically are obtained to
represent an integrated release from & gas batch (vaste gas decay tank or
containment purge, for example), or a series of samples are obtained to
follow the course of a release. In any event, sample intervals are
weekly, at minimum,

Because HEPA filters are present Letween most source inputs to the stack
and the sample point, relesses of particulates normally are significantly
less than pre-release calculations indicate., This provides for conserva~
tism in establishing setpoints and in estimation of pre-release design
basis quantity fraction, However, for the sake of maintaining accurate
release totals, monitor results (for gasses) and sample results (for
particulates and iodines) utilized rather than the pre-release estimates,
for cumilative records.

Camma analytical results for particulate and halogen filters are combirned
for determination of total activity of particulates and halogens released,
Beta and alpha counting also is performed on the particulate filters.
Beta yields of the gamma isotopes detected on particulate filters are
applied to determine "identified" beta, and the "identified" count rate .4

M10389~-0046A~HPO1 27
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sublracted from the observed count rate to Bive "unidentified" bveta. The
Tunidentif ied" beta is assumed to be $¢-90 until results on actual Sr=90

(chemically separated from & quarterly composite of filters) are obtained,

NOBLE CAS SAMPLING

Noble gasses vill be sampled from Waste Cas Decay Tanks prior to release
and the Containment prior to purging. Analysis of these samples wvill be
used for accountability of noble Basnes. Off gas will be sampled at least
weekly and used to calculate monthly noble gas releases. Noaroutine
releases will be quantified from the steck noble gas monitor (RE 2326)
which has o LLD of 1E~06 uCi/ce (if RE 1819 I8 used because RE 2326 is out
of service, the LLD will be SE<08 wCi/ec).

TRITIUM SAMPLING

Tritium has & low dose consequence to the public because of low production
rates. The major contributors to tritium effluents are evaporation from
the fuel pool and reactor cavity (vhen flooded). Because of the low dose
impact, gaseous tritium sampling will not be required., Tritium effluents
will be estimated using conservative evaporation rate calculations from
the fuel pool and resctor cavity.

MI0389-0046A-HPOI 8
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TABL
CALISADES CASEOUS AND LIQUID SOURCE TERMS, CURIES/YEAR (1)

Nuclide Caseous(2) kiguid(2)
Hel ;.g 59
Ke=8% 4. NA
Kr=85m 0.12 NA

Kr=8? 8.4E-02 NA

Kr=§8 2.1E-01 NA

Ar~4&| 3,18-02 NA
Xe=13lm 2.2 NA
Xe=11) 149) NA
Xe=133m 0,43 NA
Xe=135 1:11 NA
Xe=135m 0.3 NA

1=131 0.025 3, 21E-0)
I=132 2.916~0) NA

1=133 6.56~0) 4. 7E-05
I=134 G, BE-04 NA

1-13% 1.84E~02 NA

Na~24 1,5E~06 NA

Cr=51 2.5E-04 1,96-03
Mn=54 4. 1E~04 7.8E~0)
Co~57 2,1E-06 J.2E~08%
Co=58 8.6E~04 2.9E-02
Fe~5%9 6.6E-06 4, 18-04
Co~60 1.18-03 1,248~02
Se~75 3.7E-08 NA

Zr-9% 4,78~06 1.79E-04
Mo-99 1.58-07 NA
.U‘lo, . 3.‘07 . l!’O’
Sb~127 NA 3, 5E-0%
Ca~134 4.5E-0% 0.7
Co=136 NA 1.8E~06
Co=137 2.6E~04 1.36E-02
Ba~140 2.86~07 NA
La=140 1.58-07 1. 1E~04
Unidentified beta J.9E-04 3,38-03

(1) Dats derived from taking the effluents released during Jul y=December 1978
through January=June 1982 and dividing by 4,

(2) Nuclide values |isted as NA have not been ocbserved at detectable levels
in these vaste streams.
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TABLE 1.2

BASIC RADIONUCLIDE DATA

NUCL1DE MALF«LIFE LATBDA __BETA! UAMMA L
(days) (17s) (MEV/DTE) LBV DTS
Tritium . 498 03 1 79E«09 5 68E~0) 0.0
Ce14 2.00E 06 3. 84E-12 “.95E-02 0.0
N=13 6 94E-0) 1.16E-0) . 91E-01 1.028 09
0«19 3. 36E+04 < J9E~02 1.02E 00 1.05E 00
F«18 7.62E-02 1.05E-04 2.50E-01 1.02E 00
NA=24 6.33E-01 1.27E-08 5. 55E~01 6, 12E 00
P=32 1.43E 01 2. 61E-07 6.95E-01 0.9
AR=4] 7.63E+02 1.0SE~04 . 64E~0) 1.28E 00
CR«51 2.78F 01 2. B9E-07 1. 86E-0) 3.28E-02
MN-54 3.03E 02 2.65E+-08 3.80E-03 8. 36E-0)
MN-56 1.07E-01 7 .50E~0% 8.20E-01 1.6%9E 00
FE-59 4. 50K 01 1.78E+07 1.18E-01 1.19E 00
CO-58 7.13E 0) 1. 12E+07 3 41E-02 9.78E-01
CO=60 1.92E 03 4. 18E-09 9. 68R-02 2.50E 00
IN“69m 5.75E-01 1.39E-08 2.21E-02 4. 16E-01
IN-69 3.96E-02 2.03E-04 3. 19E-0) 0.0
BR-84 2.21E-02 3.63E-04 1,28E 00 1.77¢ 00
BR-8S 2.08E-0) 1.86E-01 1.04k 00 6.60E~02
KR-8%a 1.83E-01 4. 38E-08 <. 53E-01 1.59E-01
KR-85% 3.93E 03 2.04E~09 2.51E-01 2. 21E-03
KR-87 5.28E-02 1.52E+04 1,328 00 7.93E-01
KR-88 1.17E-01 6.86E-0% 3.61E~01 1.96E 00
KR-89 2.21E-03 3.63E-0) 1.36E 00 1.83F 00
RB-88 1.248-02 6. 4TE~04 2. 06k 00 6.26E-01
RB-89 1.07E-02 7.50E~04 1.01E 00 2.05E-00
SR-89 $.20K 01 1.54k-07 5. 83E-01 8. 45E-05
SR-%0 1.03E 04 7.79E«10 1.96E~01 0.0
SR-9) 4.03E~01 1.99E-08 6.50E-01 6. 95E-01
SR-92 1.13E-01 7.10E~08 1.95E-01 1.34E 00
SR~93 5.56F-0) 1.64E~0) 9.20E-01 2.24E 00
Y+-90 2.67E 00 3.00E-06 9.36E-01 0.0
Y-91lm 3.47E-02 2.31E~04 2.73k-02 5. J0E-01
Y-9 S.88F 01 1.36E-07 6.06E~01 J.61E-0)
Y-92 1.47E~0) 5. 46E~08 1.64E 00 2.50E-01
Y-93 4. 29E-01 1. 87E-08 1.17E 00 8.94E-02
ZR+958 6.50Kk 01 1.23E-07 1.16E-01 7.35E-01
NB-95a J.75E 00 2. 14E~06 1.81E-01 6.06E-02
NB-95S 3.50E 01 2. 29E-07 4. G4E~02 7.64E-01
MO-49 2.79E 00 2.87E-06 3.96E-01 1.50E-01
TC+9%e 2.50E-01 3.21E-08 1.56E-02 1.26E-01
TC~99 1.74E 07 1. 04E=~1)3 8 46E~02 0.0
TC~104 1.25E=02 6. L42E-04 1.60E 00 1.95E ¢0



TABLE 1.2 (CONTD)

BAS1C RADIONUCLIDE DATA

NUCLLID HALF-LIFE LAMBDA BETA'  Gaa
(days) (1/s) NEV/DIS) v VT N
“) RU«106 J.67E 02 ¢ 19E-08 1.01E+02 )
“e TE-132 3.34E 00 i GBE-06 1.00E+01 <. 13E=01
&5 [=129 6.21E 09 1.29€«15 5.43E-02 < wbE=02
b [=131 8 0SE 20 9 96E-07 1.94E~01 3, 81E-0}
o7 I-132 9.58E-02 8.37E-08 4 8%E-01 .26k 00
o8 I+133 8.75E-01 9.17E-06 4. 0BE~0) 6.02E-01
“9 [=134 J.61E-02 2. 22E-04 6.16E-01 <.59E 00
50 [=138 2.79E-01 2.87E~08 3.68E-01 1.558 00
51 XE«13lm 1.18E 01 6.80E-07 1. 6&3E-01 <. 01E-02
52 XE<133m 2.26E 00 3.55E-06 1.9CE-01 o 15E-02
53 XE-133 5.27E 00 1.L3E~06 1.35E-01 4 60E-02
S XE-135e 1.08E-02 T L3E-Ch 9 . 58E-02 « J2E-01
59 XE-13% 3.83E~01 2.09E-0% 3. 17E-01 e 47E=01
56 XE~137 2.71E-0) 2.96E-03 1.77€ 00 | . 8BE-01
57 KE-138 9. 84E-0) §.15E-04 6.65E-01 1.10E 00
58 C8-134 7.64R% 02 1.07E-08 1.63E-01 | .55E 00
59 C8-135 1.10E 09 7.29E-18 5.63E-02 0.0
60 CS-136 1.30E 01 6.176~07 1.376-01 <. 15E 00
61 C§-137 1.10E 04 7.29E-10 1.71E-01 5.976-01
62 CS~138 1.264E-02 3.58E-04 1.20E 00 <. J0E 00
63 BA-139 Y. 76E+-02 1.39E-04 8.96E-01 3.53E-02
LT BA-140 (. 28k 01 6.27E-07 3. 15E-01 1.711E-01
65 LA-140 1.68E 00 4. 17E-06 5.33E-01 2.31E 00
66 CE~144 2.84E 02 2.82E-08 9.13E-02 1.93E-02
67 PR=143 1.36k 01 5.90E-07 3. 14E-01 0.0
68 PR~ 144 1.20E-02 6. 68E-04 1.21E 00 3.18E 00

‘Avorago eaergy per disintegration values were obtaxnod lrol ICI} Publica-
tion No 38, Transfo Lons n
1983 and , A

ndex_and Sumary Teble, D  Kocher, Hay TOf
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TABLE 1.4

|

| ABLE 1.4

|

| 1990 PALISADES IAND USE CENSUS I
TABLE 10,11+]

UDistance to the nearest residence, garden, cairy/
} sector,

! R MlRG apm wpony wmoaw g

\
| NNE Lk mi 3.8 mi »$ mi »$ mi »$
|

‘beel cattle and goat in rach

mi

NE 1.8 mi 1.8 mi *5 mi *5 mi *5 mi

ENE 1ed mi 9 mi 2.5 mi 4.0 mi 3.8 mi

‘ E 1,0 mi Lol mi 3.5 mi *5 mi *5 mi

ESE 1.0 mi 1.0 mi *5 mi *S mi >5 mi

SE 9 mi Lol mi 1.8 mi 4.3 mi *S mi

sse o785 mi Y » mi >S5 mi »S mi |

| 8 5 1S mi *S mi >S5 mi *$ mi

‘ S5w 75 mi 1.5 mi *5 mi *5 mi >S5 mi
|
|
|
|
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Distance

0,50

.50

4.00

TABLE 1,48

'
te Boundary

Residence, Palisades Park
3/4 mile West of 29th
Avenue and Blue Star
intersection,

Robinsen, 18800 M=140
Covert (West side of road)

Cecil Hodge, 16971 72nd
Street, 3/8 mile South of
l6th Avenue and 72nd Street
intersection (West side of
72nd Street),

Harlett, 19487 72nd Street
t mile South of 72nd Street
CR 380 intersection,

Ty

Residence/
Carden

Beef
Cattle

Dairy

Coat

*

. -

1.00E~06

1 30('07

6.40E-08

b, ”"0.

*Bav d on Palisades S-year composite meteorological data, 1983-1987,

1C0~1290~0001U~HPOS
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Kr=85m
KR-8§
Kr+87
Kr-88
Kr-89
Xe+13le
Ke+133m
Ke-113
Xe133a
Xe=135
Xe-13?
Xe«138
Ar=4l

TA!L[ 1.9

2CSE FACTORS FOR SUBMERSION 1 NOBLE GASES"

1.17(#3)3
1.61(+1)
$.93(+))
1.47(#4)
1.66(%4)
9.15(+1)
2.51(#2)
2.94(+2)
3.12(+3)
1.81(+3)
1.42(+3)
8.83(+3)
B.84(+3)

o
1.33(+3)
1.72(+1)
0.17(+3)
L.52(%4)
1.73(+4)
1.56(+2)
1.27(+2)
1.53(#2)
1.36(+3)
1.92(+3)
1.51(#3)
9.21(+3)
30(+3)

orst
TR
1.36(#3)
9.73(+3,
2.37(+3)
LOL(*&)
“.76(+2)
9.94(+2)
3.06(+2)
7.11(#2)
1.86(+3)
1.22(%4)
4.13(%3)
2.69(+3)

|

l
DEBE
1,970} }
1:95(%3)
1. 03(*4)
. 93+
1.06(%)
Loili+})
1. 48(+))
1.08(e))
7.390+})
<. 4n8(+})
1,37(%&)
“. 75(e3)

3.38(+))

L. wrem/y per uCi/a?
2. mrad/y per uCi/ad
3. L7(#3) = 1, 17x109

*Dose factors for eXposure to a sem
were obtained from USNRC Regulatory

MI0D389-0046A~HPO]
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TABLE 1.8

STABLE ELEMENT TRANSFER DATA

F_ o« MILK (CoW) F_ « MILK (GOAT) F. = MEAT B

£ LEMENT o LDAYS/L) " (DAYS/L) Bavsike) oty
El 1.08+02 1. 7801 1.3E+02 « RE-00
¢ 1.28-02 1. 0E=01 3. 1E-02 5. 58-00
Na & 0E-02 & 0E-02 3.0E+02 $.28+02
P <. 5E-02 2.5E+01 &.6E~02 1.1E+00
Ce 2.2E-0) . 2E-0) 2.6E<03 ¢ SE«04
Mn 2 5E-04 2. 5E+04 8.0E«04 2.9E-02
Fe 1 2E+0) 1 JE~04 & 0E-02 6. 6E~Da
Co 1.0E+0)3 1.0E-0) 1.3E+02 9.4E~0}
Ni 6. 7E+03 6. 7E-0) S JE-02 1.9E-02
Cu 1.4E~02 1.3E-02 8.0E-0) 1.2E+01
In 3.9E-02 3.9E-02 3.0E-02 & OE-01
kb 3.08-02 3.0E~02 3. 1E-C2 1.3E+01
Sr B 0E~04 1. &E~02 6.0E-04 1.78-02
Y 1.0E~08 1.0E~08 4. 6E~03 2.6E+0)
r 5.0E-0% 5.0E-06 3. 4E-02 1.76+04
NY 2.5E-03 2.5€-0) 2.8E-01 9.4E-0)
Mo 7.5E-0)3 7.5E+0) 8 .0E-03 1.2E~01
Te 2.5E-02 2.58-02 4. 0E-01 2.56+01
Ru 1.0KE-06 1 OE~06 4.0E-01 $.0E+02
Rh 1.0E-02 1.0E~02 1.5E+03 1. 3E+01
Ag 5.0E-02 5.0E~02 1.78-02 1. 5E+01
Te 1.0E+0) 1.0E~03 7.7E+02 1. 3E-00
[ 6.0E-03 6.08-02 2.9E-0) 2.0E-02
Ca 1.28-02 1. 0E-01 4. 0E-0) 1.08+02
Ba 4« DE~04 4. OE-04 3.2E-0) 5. 0E-0)
La 5.0E-0% 5.0E~06 2.0E-04 2.5E+0)
Ce 1. 0E~04 1.0E~04 1.2E-03 s . SE-03
Pe 5. 0E~06 5.0E~06 «.7E-03 +.56+0)
Nd 5. 0E~06 S .0E-08 3.3E-03 2.4£+0)
w 5.0E-04 5. 0E~04 1.3E+0) 1. 8E«02
Np 5.0E-06 5. 0E-06 4. 0E-06 2 SE-0)

M7 ik 1-0046A-HPO) 40
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CREIm fa O 0. D O 2.,50Ee"9% 0,

‘.“. OO °. °O 00 ﬂ. l.l“.o. O.

«k8S D fe 0 Ne Ne lelbbely 0,

«Re7? s fe 04 (i 06 6,5%E=08 0,
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EXTERNAL DOSE FACTORS F
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Ag-110M
Te~125m
Te-127m
Te-127
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TABLE 1.8 (Contd)

ELEMENT TOTAL BODY __SKIN
Te~129m 7. 70E-10 9.00E-10
Te=129 7.10E=10 8.40E<10
Te=131m B 4OE-0Y 9. 90E~09
Te-131 2.20E-09 2.60E~06
Te-132 1.70E+09 2.00E-09
I-130 1.40E 08 1.70E~08
1-131 2.BOE-09 3.<0E=09
1-132 1.70E-08 ?.00E-08
1-123 3.70E-09 4 SO0E=09
T-134 1.60E~08 | .90E-08
1-135 1.20E-08 1.40E-08
Cs=134 1.20E-08 1.40E-08
Cs=136 1.50E-08 1.70E-08
Cs~137 4.20E~09 4.90E~09
Cs=138 2.10E~08 2.40E-08
Ba-139 2.40E-09 2.70E-09
Ba=140 2.10E-09 2.40E~09
Ba~141 4.30E~09 4.90E-09
Ba-142 7.90E-09 9.00E-09
La=140 1.50E-08 1.70E-08
La=142 1.50E-08 1.80E~08
Ce-141 5.50E~10 6.202~10
Ce=143 2.20E-09 2.50E-09
Ce=144 3.20E-10 3.70E-10
Pr=143 0.0 0.0
Pr-144 2.00E~10 2.30E~10
Nd-147 1.00E=09 1.20E-09
w187 3.10E-09 3.60E-09
Np-239 9.50E~10 1.10E-09
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TABLE 1.9

199) PALISADES CASEOUS DESIGN

VLJECTIVE ANNUAL QUANTITIES

Design Objective

Dose Factor Annual Quantity
Nuclide Organ mrem/Ci (Ci)
Ag=110m Gl Tract~T 1,05E+00 1.43E+0]
Ar=4, Total Body 2.75E-04 1.B2E+04
Ba-139 Cl Tract~C 2,38E-03 6,30E+03
Ba-140 Lung~C 7.18E-0? 2.09E 02
Br-82 Total Body=-! 1.16E-03 4.31E+03
c-14 Bone~C 1.07E-01 1.40E+02
Ce-14] CI Trect~T 1,156-01 1.30E+02
Ce-144 Cl Tract~T 3.06E+00 4.90E+00
Co=57 €l Tract~T 7.74E~02 1.94E+02
Co~58 Gl Tract~T 1,37E~01 1.09E+02
Co=60 Cl Tract=-T 7.83E-01 1.92E+01
Cr=51 Gl Tract=A,T 2.14E-02 7.01E+03
Cs~134 Liver~(C 6.29E+00 2.3BE+00
Cs~136 Total Body~1 4.68E~-02 1.07E+02
Ce=127 Bone~C 6.15E+00 2.44E+00
Cs~138 Total Body-1 1. 64E~05 3.05E+05
Fe-55 Bone~-C 1.88E-01 7.98E+01
Fe~59 CI Tract~-T 2.19E-0) 6.85E+0)
H~3 Total Body-C 1.23E-04 4.0TE+04
1-131 Thyroid=1 4.6BE+00 3,21E+00
I1-132 Thyroid=C 8.28E-03 1.81E+03
1-133 Thyroid~C 1.65E-01 9.09E+01
1-134 Thyroid~C 2,17E-03 6.91E+03
I-13% Thyroid-C 3.39E-02 4,42E+02
Kr-83m Skin 6.66E-07 2.25E+07
Kr=85 Skin 6.01E~05 2,50E+05
Kr=-85m Total Body 1.09E-04 4,59E+04
Kr~87 Skin 6.45E-04 2.33E+04
Kr-88 Total Body 4.57E~04 1.09E+04
Kr-89 Total Body 5,16E-04 9.69E+03
La-140 Ci Tract~T 2.01E~02 T.46E+02
Mn-54 Gl Tract~T 2.21E-01 6.79E+01
Mn~-56 CI Tract=C 5.08E~03 2.95E+03
Mo-99 Gl Tract~T 1.11E~02 1.35E+03
N-13 Total Body-C 2.67E-50 1.87E+50
Na-24 Total Body-C 6.63E~04 7.54E+03
Nb=-95 Cl Tract=-aA 1.01E-01 1.49E+02
Ni-65 CI Tract~C 3.46E-03 4,34E+03
Np-239 CI Tract~-T LA4E-Q3 2,.76E+03
Rb-88 Total Body~C 1.51E-05 3.31E+05
Ru-103 CI Tract=-A 1.61E-01 9.32E+01
Sb=124 Gl Tract=T 7.04E-01 2.13F+01
Sb~125 CI Tract~T 3.97E-01 3.7BE+01
59
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Nuclide
Sr-89
Sr-90
Sr-9i
Sr-92
Te=99m
Te=101
Te-127
Xe=131m
Xe-133
Xe~133m
Xe~135
Xe~135m
Xe-137
Xe-138
Zn-65
2r-95

1991 PALISADES CASEOUS DESICN

TABLE 1.9 (Cont'd)

OBJECTIVE ANNUAL QUANTITIES (Contd)

~.Organ

Bone~C
Bone~C
Bone~1

Gl Tract=-C
Gl Tract~T
Cl Tract~-I
Gl Tract=T
Skin

Total Body
Skin

Total Body
Total Body
Skin

Total Body

Total Body-C

Gl Tract~T

1C0~-1290-0001w-HPOS

Dose Factor
Mrem/Ci
B8.26E+00
3.40E+02
1.68E+00
9.99E~03
2 . S 3:"0‘
3.4BE-05
3.,33E-03
2.65E~05
9.13E-06
5.54E~05
5.62E-05
9.69E-05
5.94E~04
2.T4E~04
4.16E-01
2.89E~01)

60

Design Objective
Annual Quantity
(Ci)
1.82E+00
4,41E~02
8.93E+00
1.50E+03
5.93E+04
4.J1E~05
4.50E+03
5.66E+05
5.48E+05
2.71E+05
8.90E+04
5.16E+04
2.53E+04
1.82E+04
1.20E+01
5.19E+01




i1,

LIQUID EFFLUENTS

CONCENTRATION

2.

Rets Reyuirements

Specification 3,24.3.2 of the Radiological Effluent Technical Speci=
fications (RETS) requires that the concentration of radioactive
material relcased at any time from the site to unrestricted areas
shall be limited to the Maximum Permissible Concentration (MPC)
specified in 10 CFR 20, Appendix B, Table 11, Column 2 for nuclides
other than dissolved or entrained noble gases. For dissolved or
entrained noble gases, the concentration suall be limited to 2E-04
uCi/ml total activity, 1o ensure compliance, the following approach

will be used for each release.

Prerelease Analysis

Most tanks will be recirculated through two volume changes prior to
sampling for release to the environment to ensure that a represen=
tative sample is obtained. The appropriste recirculation time for
those tanks too large to provide two volume changes will be the time
that the suspended particulate concentration reaches steady state.
Either a one~time test, or prior sampling data, may be used to deter~

mine appropriate recirculation time.

Prior to release, a grab sample will be analyzed for each re..ase,

and the concentration of each radionuclide determined.

C= Z ¢i (2.1)

i=]l
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where!
¢ ®* Tetal concentration in the liquid effluent at the release
peint, uCi/ml,

Ci = Concentration of a single radionuclide 1, uCi/ml,

3. Maximum Permigsible Concentration (MPC) - Sum of the Ratios =

The Total MPC-Fraction (lj) for each release point will be calculated
by the relationship defined by Note | of Appendix B, 10 CFR 20

Ry = % G
: Z. ‘Fﬂ’é? (2.2)
1

where!

Ci = Effluent concentration of radionuclide i, uCi/ml

MPC{ = The MPC of radionuclide i, as specified in Section 2.1.1,
uCi/ml,

Rj = The Total MPC~Fraction for the release point.

The sum of the ratios at the discharge to the lake must be € | due to
the releases from any or all concurrent releases. The following
relationship will assure this criterion is met:

f1(R1=1) + £2(Rp=1) + £3(R3-1) < F (2.3)

where!

£1,£2,f3 = The effluent flow rate (gallons/minute) for the
respective releases, determined by plant personnel.

R1,R2,R3 = The Total MPC-Fractions for the respective releases as
determined by Equation 2.2.

F = Minimum required dilution flow rate, WNormally, a
conservatively high dilution flow rate is used, that is,
flow rate used = (b;)(F) where bj is a conservative

factor greater than 1.0.
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INSTRUMENT SETPOINT®

o

2.

Setpoint Determinat ion

The setpoint for each liquid effluent monitor will be established
using plant instructions. Concentration, flov rate, dilution,
principal gamma emitter, Beometry and detector efficiency are com-
bined to give an equivalent setpoint in counts per minute (cpm), The
identification number for each liquid effluent radiation detector is

contained in Figure 2-2,

The respective alarm/trip setpoints at each release point will be set
such that the sum of the ratios at each point, as caiculated by
Equation 2.2, will not be exceeded. The value of R is directly
related to the total concentration calculated by Equation 2,1, &n
increase in the concentration would indicate an increase in Lae value
of R« A large increase would cause the limits specified in Section
2.1.1 to he exceeded. The minimum alarm/trip setpoint value is equal
to the release concentration, but for ease of operation it may be
desired that the setpoint (§) be set sbove the effluent concentration
(C) by the same factor (b) utilized in setting dilution flow. That
is?

S*=bxC (2.4)

Liquid effluent flow paths and release points are indicated in Figure
ke

e i jampler

Effluent pathways, Turbine Sump and Service Water, are equipped with
continuous compositors to meet the requirements of Technical Specifi-
cation Table 4.24-3, These compositors are adjustable and normally
set in & time mode and collect a 30 mL sample directly from the

effluent every 10 minutes, 24 hours a day. A representative sample

MI0389-0046A-1PO] 63
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C.

1.

18 ¢ollected daily from the compositor and saved for the weekly,
marithly analysis requirements of Technical Specification Table
4,243, In the event that a compositor is not operational, effluent
releases via this pathway may continue provided that grab samples are
collected and analyzed for gross radiocactivity at least once per 24

hours per Technical Specification Table 3.24~1, action 30.

Post-Release Analysis

A post~release analysis will be done using actual release data to

ensure that tle limits specified in Section | were not exceeded.

A composite list of concentrations (C;), by isotope, will be used
with the actual liquid radwaste (f) and dilution (F) flow rates (or
volumes) during the release. The data will be substituted into
Equation 2.3 to demonstrate compliance with the limits in Section 1.
This data and setpoints will be recorded in auditable records by
plant personnel.

Specification 3.24.4.]1 the Radiclogical Effluent Technical Specifica~
tion (RETS) requires that the quantity of radionuclides released by
limited such that the dose or dose commitment to an individual from
radicactive materials in liquid effluents released to unrestricted

areas from the reactor (see Figure 2-1) will not exceed:

a. During any calendar quarter, 1.5 mrem to the total body and §

mrem Lo any organ, and

b. During any calendar year, 3 mrem to the total body and 10 mrem

to any organ.
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a. Water Ingestion

The dose to an individual from ingzstion of radivcactivity from

any source as described hy the following equation:

(DCF){; x 1§ (2.6)

Dose for the jth organ from radionuclides releases,
mrem,

The organ of interest,

Ingestion dose commitment factor for the Jth organ
from the i'? radionuclide mrem/pCi, see Table 2.1.
Activity ingested of the ith radionuclide, pCi.

Ii 19 descr.bed by:

Ii

where!
365

1000

1EQ6

MI0389-0046A-HPO]

(Aj)(V)(365) (1E06) (2.7)
11856114!

Days per year.

Annual activity released of i'M radionuclide, uci.
Average rate of water consumption (2000 ml/d -
adult, 1400 ml/d ~ teen and child., 900 ml/d -
irfant, ICF? 23, p, 358).

Dilution water flow for year, ml

Dispersion factor from discharge to nearest
drinking water supply

Conversion uCi to pCi

66
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The dose equation then becomes!

Dy = 53.92505)(!2 sr' (DCF){ § x Aj mrem (2.8)

——
1=}

Fish Ingestion

The dose to an individual from the consumption of fish isg
described by Equation 2.10. In this case the activity ingested
of the i*M radionuclide (1j) is described byt

1 -_ﬁgi'mog) « pCi (2.9)

4

Ai = Annual released of i'h radionuclide, wCi.

Bi = Fish concentration factor of i™M radionuclide uCi/gm
(see Table 2.0 uCi/ml

F * Amount of fish eaten per year (21 kg adult, 16 kg teen,
6.9 kg child, none infant)

15 = Dispersion factor from discharge to fish exposure point,

d = Dilution water flow for year, ml

lE09 = Conversion of uCi and Kgm to gross

Substitution of Equation 2.9 into Equation 2.6 gives!
i
D; = SQ,SEQTQ{ E: Ai x B x DCF; mrem (2.10)
i=]

Annual Analysis

A complete analysis utilizing the NRC computer code LADTAP with
the total source relcase will be done annually in conjunction

with the annual environmental report, This analysis will
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provide estimates of dose to the total body and VArious organs
in addition to the dose Limiting Organs considered in the method
of Section 2, The tollowing approach is utilized on LADTAP,

The dose to the j‘h organ from m radionucl ides, Djy 15 described
by!

m
Dy = EE: Dij mrem (2.11)
i=] |
- i
. zz: (DCF)ij ¥ Ij mrem (2.12)
i=]
where!
Dij * Dose to the i*® srgan from the ith redionuclide,
mrem,
J * The organ of interest (bone, GI tract, thyroid,
liver, kidney, lung or total body).
(ccr)ﬁj ® Adult ingestion dose .ommitment factor for the jth
organ from the ith radionuclide, mrem/pCi, see
Table 2.1,
I ® Activity ingested of the ith radionuclide, uCi.

Ii for water ingestion is described by:
i = Aj V¢ uci (2.13)
vd
and for fish ingestion I{ is described by:

i = A nidr, uCi
v
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where!
th

A ® Activity release of )" radionuclide during the year,
Wt

v = Average rate of water consumption (2000 ml/d).

1 = Number of days during the year (305 d).

v * Dispersion factor from point of discharge to point of
exposure,

d = Dilution water volume (ml),

Bi = Fish concentration factor of the i'P radionuclide,

UCX/. ‘.
uCi/mil

F = Amount of fish eaten per day (57.5 gm/d)
OPERABILITY OF LIQUID RADWASTE EQUIPMENT

The Palisades liguid radwaste system is designed to reduce the radiocactive
materials in liquid wastes prior to their discharge (by racycle or ship=-
ment for disposal) so that radioactivity in liquid effluent releases to
unrestricted areas (see Figure 2-1) will -ot exceed Specification
3.264,4,1, Maintaining the cumulative fraction if allowable release for
each batch release and veekly for continuous releases assures compliance
with this requirement. In addition, 13 years of operating experience (to
the date this ODCM was first adopted) has shown that design basis quanti-
ties never have been exceeded.

RELEASE RATE FOR OFFSITE MPC (500 siem/yr)

10 CFR 20.106 requires radivactive effluent releases to unrestricted areas
be less than the limits specified in Appendix B, Table II when averaged
over a period not to exceed one year. Concentrations at this level, if
ingested for one year, will result in a dose of 500 millirem to the total
body .. its equivalent to internal organs. In addition, 10 CFR 50.6a
requires that the release of radicactive materials be kept as low &s (s
reasonably achievable, Appendix I to 10 CFR 50 provides the numerical
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11T,

guidelines on ‘imiting conditions tor operations to meet the as

reasonably achievable réquirement,

iOW 48 1%

The LADTAP code as been run to determine the dose due to drink

at plant discharge concentration (1,000 x nearest drinking
concentration). The source term

iNg waler
water intake

used is given in Table Lil, Dose to the

most limiling organ of the person hypothotzcnlly drinking this water 1§

3.88E~03 mrem., The release rate which would result in a dose rate

equivalent to 500 mrem/year (using the Mmore conservative total body limit)

given in Table 1.1 (162) times 500/3.88E-03 or 2.1E07
Cl/yf = 0.661 Ci/ltc.

URANIUN FUEL CYCLE DOSE

SPECIFICATION

is the curies/year

In accordance with Specification 3,24.8.1
quarterly releases exceed the quantity wh

y if either liquid or gaseous
ich would cause offsite doses
more than twice the limit of Specifications 3.24.4.1, 3,24.5.2 or

3.24.5.3, then the cumulative dose contributions from combined release
plus direct radiation sources (from the resctor

unit and radwaste ftorage
tanks) shall be calculated. The dose

is Lo be determined for the member

of the public protected to be the most highly exposed to these combined
sources.

ASSUMPTIONS

1. The full time resident determined to be maximally exposed indiv.dual

(emcluding infant) is Gssumed also to be a fisherman. This
individual is avsumed to drink vater and ingest local fish at the
rates specified in Sections II C.2.1 and II C.2.2.

2.  Amount of shore line fishing (at accessible shoreline adjacent to

site security fence) is conservatively assumed as 49 hours per

quarter (average of approximately § hour per day ~:ch day of rhe
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quarcer) for the second and third gquarters of the year, 36 hours for

the tourth quarter and 16 hours for the first quarter,

DOSE CALCULATION

Maximum doses to the total body and internal organs of an individual shall
be determined by use of LADTAP and CASPAR computer codes, and doses Lo

like organs and total body summed. Added to this sum will be a mean dose
rate, calculated or measured for the shoreline due to plant present curing

the quarter in question, times the assumed fishirg time.

D4o = Dg » D ¢+ (ReXT) (2.1%)

where!

D40 = 40 CFR 190 dose (mrem)

DG *= Limiting dose to an individual from gaseous source term
(mrem)

Dy = Limiting dose to an individual from liquid source term
(mrem)

Rt = Mean dose rate calculated to be applicable to Lake

Michigan shoreline adjacent to plant site (mrem/hr)
2 = Assumed shoreline fishing time for the gquarter in
questions (huurs),

RADWASTE SYSTEM WODIFICATIONS

DEFINITION OF MAJOR RADWASTE SYSTEM MODIFICATION

L. Purpose

The purpose of this aefinition is to assure that Technical Specifica~
tion 6,20 will be satisfied under clearly identifiable circumstances,
and with the objective that current radwaste system capabilities are

not jeopardized.

MIN389-0046A-HPOI 7l



Definition
b= ERILZRD -]

A major radwaste system modification is a modification which would
remove (either by bypassing or physical removal ) or replace with less
efficient equipment, Any components of the radwaste system:

a, Letdown filters or demineralizers

b Vacuoum degassifier

Cs Miscel laneous or clean waste evaporators

d. The present waste g8 compressor/decay tank system

e, Fuel pool filters/demineralizers

f. Radwaste polishing demineralizers

8+ Radvaste solidification system

Improvements or additions to improve efficiency will not be con-
sidered major modifications unless a complete substitution of equip~
ment or systems is made with equipment of unrelated design. Examples
would be, 1) replacement of mechanical degassifier with steam, jet
degassifier, 2) replacement of waste 883 system with cryogenic

system, 3) replacement of asphalt solidification with cement system,
and 4) change from deep bed resing to Powdex, etc.

MI0389-0046A-HPO] 12
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TABLE 2.2

PALISAD!!
Liquad luent

Design Objective Annual Quantity

Design Objective

Dose Conversion Anaual Quantity
51*1;1; Half- {ggg*;, i.t*l‘:ll %3!%3}#;11[9;‘33 (Curies)
- 2.9 yr 1Sk~ ult 1. 718406

Na=24 i5h 5. 44E~03 Teen/TH 551.5%
Sce6b 83.9 4 2.02E-02 Teen/TH 148.5
Ce+51 27.8 4 1.56E-0) Adult/GI (LLI) 6,410.0
Mn~54 303 4 3.50E-02 Teen/TH 88.7
Fe«55 2.6 yr 4. 48E-0) Child/Bone 2,202.0
Mn-56 2.576 L 1.86E-0) Teen/TH 1,612.0
Co=57 270 4 4. 39E-03 Teen/TH 683 .4
Co=58 1.34 1.03E-02 Teen/TH 291.3
Fe<59 45.6 4 4. 0BE-02 Adult/Gl (LLI) 65,1
Co=60 5.26 yr 4. 71E-01 Teen/TH 6.3
Cu~6é 12,8 4 1.328-03 Teen/GI (LLI) 7,875.0
Ni-6§ 2.5 & 5.82E-04 Teen/TH 5,154.0
Zn+-65 265 d 1.83E+-01 Teen/TH 16.4
Br-84 31.8 mo 2.02E-03 Teen/TH 1,6485.2
Rb-86 1.02 mo 3.06E-01 Child/TB 9.80
Rb-88 17.8 mo 6.92E-04 Teen/TH 4,335.3
Sr-89 52.7 4 1.56E-01 Child/Boune 6é. 1
$r+90 21.7 yr 2.71E00 Adult/Bone .69
Sr=91 9.67 b 1.16E-03 Teen/TH 2,586.0
Sr-92 2.71 h 1.51E-03 Teen/TH 1,986.8
Y-92 3.53h 2.69E-04 Teen/TB 11,150.0
Nb-95 54 7. 24E+00 Adult/GI (LLI) 1.18
Zr~9% 65.5 4 6.17E~03 Teen/TH 486 .2
Nb-9? 72 o 6.95E-04 Teen/TH 4,316.6 .
Zr~97 17h 9. 28E-04 Teen/TB 3,22.8
Mo-99 66.7 b 1.11E-03 Teen/Kidoey 9,009.0
Te~9%m 6.05 h 1.42E-04 Teen/TH 21,126.8
Ru~103 39.54d 2.74E+03 Teen/TB 1,094.9
Ag~110m 255 d 1.75E-02 Teen/TH 38.7
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Table 2.2 (Contd)

Design Objective

Dose Conversion Annual Quantity

Nuclade Malf-Life Factors (mrem/Ci) Individual /Ocgan (Curies)
Cd=113m 13.6 yr 6.02E-02 Adult/Gl (LLI) 166. 1
Sbe124 60 d 1.51E-02 Teen/TH 198.7
Sb+128 2.7 ye 5. 11E-02 Teen/TH 58.7
Te-127 9.4 h 7.38E-03 Teen/GI (LLI) 1,358.0
Te«127m 109 4 1. 39E-01 Teen/Kidney .9
Te«129m 34.1 4 2.66E+01 Adult/GI (LLI) 7.6
I-130 12,3 h 1.17E-02 Child/Thyroid 854.7
1-131 8.05 d 3.27E-01 Child/Thyroid 30.6
Te«13lm 30 b 2.27E+01 Adult/GI (LLI) 44 .0
[=132 2.6 h 3.18E~05 Teen/TB 94,3390
Te~132 17.7 h 2.93-01 Adult/Gl (LLI) 36.1
I-133 2003 h 3.94E-02 Child/Thyroid 253.8
Ca=134 2 yr <. 86E+00 Adult/TH 1.04
1-134 52 mo 2.43E-03 Teen/TH 1,236.0
I-13% 6.68 h | . 64E-0) Child/Thyroid 6,097.0
Cs~136 13.7 4 &.13E-01 Adult/TH 7.26
Ca=137 30 yr 1.71E+20 Adult/TB 1.7%
Ce~138 32.2 mo 2.31E-03 Teen/TH 1,298.0
Ba-139 82.9 mo 4, 66E-05 Teen/TH 64,377.0
Ba~-140 12.84 7.96E+~04 Teen/TB 1,768.0
La=140 .22 b 1.85E-02 Adult/GI (LLI) 540.5%
Ce~141 32,54 3.70E-04 Teen/TH 8,108.0
Ce~14é 84 4 1.56E+03 Teen/TH 1,923.0
Eu-152 12.7 yr 3.24E+-01 Teen/TH 9.2%
wW-187 3.9 h 1.98E-01 Adult/GI (LLI) 50.%
Np=239 2.346 4 2.268-0)3 Adult/GI (LLI1) b,626.0
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November 12, 1987

Nuclear Regulatory Commission
Document Control Desk
Washington, DC 20558

DOCKET 50+ 'S « LICENSE DPR-20 ~ PALISADES PLANT -
REQUEST T( RETAIN SOIL IN ACCORDANCE WITH 10CFR20,302

The Code of Federal Regulations, Title 10, section 20,302 allows for approval
of proposed procedures to dispose of licensed material in a manner not other~
wise authorized in the regulations. Flooding of the South Radwaste Building
has caused contamination of 4,173 cubic feet of soil with 2,992.6 uC{ of
Co«137 and 79.) uCi of Co=60, The area is approximately 30 meters from Lake
Michigan, Site hydrology (Attachment 2, FSAR 2.2) indicates most of the
activity will migrate to Lake Michigan in a few years, In July, 1986 a
two=fold evaluation began to identify and map the extent of the ground
contamination {n the flood plain, The initial findings and evaluation were
provided to NRC and the Michigan Department of Public Health by internal
letter dated September 26, 1986, to LHueter, NRC, Region III,

Cous imers Pover Company requests authorization to dispose of this soil inplace
as the coats of disposal at a burial ground is estimated at $270,000 .nile
radiological consequences to the general public and site employees is very
Jow., The activities in the contaminated soil were input as a single radio~
active liquid release to Lake Michigan into the NRC LADTAP Code. The output
indicated an estisated vholebody dose to the general public (50 mile radius
population 1,05E06) of 1,69E~02 manRem or |,6E-0S5 millirem per person. The
maximum est‘mated vholebody dose to an individual would be 5.13E~03 millirem
and maximum organ dose (teenage liver) would be 8,67E-03 millirem. The
paximum wvhole tnrdy dose rate wes assumed to be at 18 inches from contaminated
$011, The maximum vhole body dose rate calculated using the Microshield Code
vas 1,02E~02 mR/hr, Occupancy of this area is controlled by the Radiological
Safety Department and secured by a locked fence. Average yearly occupancy is
approximately 8 hours per week per individual for 4 to 5 individuale. A
radiation worker should not exceed an additional wholebody dose of 4.08
millirem/year.

Flooding of the South Radwaste Building as a result of the cooling tower
overflows is being addressed in two stages. For the short term the cooling
tower bypass valve {s now electrically isolated during cooling tover cpera-
tion, Most previous flooding has been due to {nstrument failures that cause
the valve to open during normal operation., In addition the South Radwaste
Building has been decontaminated to eliminate or minimize contamination that
TPN=HPO1-NLO1
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In 1986, a soil survev was conducted south of the Turbine Building which
{ncluded the South Radvaste area. The survey wvas conducted due to the South
Radvaste Building being in the main flowpath of 'A’ Cooling Tower., which has
overflrwed on three separate occasions in & years. The survey found that
radioactive material was deposited in the soil due to the flooding of contami~
nation and radicactive material ares  inside the South Radwaste Building,
Other areas sampled that were not in the flood plain were; liquid radvaste
storage tanks, T«90, T«9l, storm Jdrains, the beach and the sand dunes., The
survey included a survey grid, surface sample results and core sample results.
All contaminated areas found in Area A (Figure 1) wvere packaged as radvaste,
In addition, the highest activity areas adjoining the South Radwaste "uilding
were also packaged, A total of 16~98 cubic foot boxes vere packaged containing

over B85 petcent of the estimated activity,

Evaluation

In August of 1987, the survey vas conducted again to prepare this report and to
verify the location of the ground contamination and {f any contamination
migrated further into the ground since the 1986 survey. The survey was a twvo
phase evaluation with the first phase being & mapped area consisting of 25' «x
25' squares south of the Turbine Building. Once mapped out, surface samples
were taken in this area. The intent of this phase was to accurately map the
location and determine the activity in uC{/gram of all ground surface contami-

ration., Each surface sample consisted of approximately 20 grams of sofl taker

M10987-0066A-NL0O2
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from the top 1/3" of ground and placed (n a petrd dish for analysis on the
Multi-Channel Analyeer (MCA)., Over 7% samples were collected and analvred
with two surface samples being taken in each sector, All samples were counted
on MCA, Intrinsic Detector #1. Figure I shows the sector where activity was

detected and their highest levels in yCi/gram.

Phase 11 was inftiated after completion of the "surface” sampie analysis, This
consisted of taking core samples (n 6" i{ncrements where activity was detected,
Core samples were taken until two consecutive core samples reflected = active
ity, Core samples vere also taken below the activity levels found in the (986

soil survey until two consecutive core samples revealed no activity,

Figure 3 indicates the depth level where activity was no longer detectable.
For exampie, 6 inches is indi{cated in H~10 on Figure 3, This indicates that
activity was only detected on the surface, H«9 and I-10 indicate 18" which
means activity was detected only at 12". Table | shows the results summary (n
uCi/gram of the highest activity at all sample locations. The sector numbers

respond to grid coordinates shown on Figures 1, 2 and 13,

In addition to the sample sectors shown on Figure 1, 25 samples were collected
at various locations on site. These include surface and core samples around
T-90, and T-91 on the Northwest side of the Turbine Building (location not
shown on figures), Surface samples were taken under the asphalt around the
South Radwaste Building., These are indicated by a hexagon on Figure | in F-1l,
1«12 and K«10 sectors, Core samples taken under the South Radwaste Butlding

are indizated by circles on Figure 1. Of the areas sampled above activity wav

MI0987-0066A-NLO2
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found only under the Fast side of the South Radwaste Building in sector [0

{Table 1),

In the 1986 soil survey other areas were sampled that wvere not in the flood
plain of the South Radwaste Puilding. Those included Feedvater Purity Builde
ing, North Storage Building, beach areas North and South of Plant, North and
Northeast “and dunes and various storm drains, In all of these areas no
activity was detected. Therefore, they were not sampled in the 1987 soil

survey as they were not in the flood plain.

Since the 1986 soil survey, asphalt has been placed over various locations in
the protected area. Asphalt wvas placed around all storm drains and approxi=-
mately S0% of the South end of the Turbine Building., Before asphalt was latd
down, about 3«6" of the top soil was removed and taken offsite. The soil

before leaving site wvas sampled and counted with no activity detected,

Results

To quancify o£ttvtty and determine {mpact, the areas of ground contamination
were separated into two areas. Ares A vhich contains all the sectors (A-L,
1-8) North of the "black top" to the Turbine Building, Area B contains all
sectors (CeL, 9-14) South of "black top" in the vicinity of the South Radvasts
Building. In Area A no sctivity was detected, therefore it was not used {n

determining activity or impact,

MI0987-0066A-NLO2
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In Area 8 activity was detected {n almost al]l sectors to the East of the South
Radvaste Building (Figure 2), activitii 4 ranged from 2,07E«6 uCi/gram (E«il

to 3,75F«5 uCi/gram (H=l1)., Cs~137 was the primarvy radionuclide present ir all
samples with two other samples cov “ining Co=60 1,.12E=5 uCi/gram at &" and
$.80E~6 “Ci/graw at 12" (1«9 East Figure 2). The greatest depth where activity
was detected was in sector He-ll at 18" and vhen compared to the 1986 soil
survey the activity has migrated down into the soil 6" inches further.

Activity was detected at the surface in sertors E~11, E~13, J~12 and L-9 and at
6' in L«8, This was a result of moving the sand deposited on the asphalt

during the flood to these sectors and the movement of soill during the pgrading

and dumping during the asphalting of the South Radwaste area.

Activity in uCi{ was calculzsted for each sector (Table 2) by the following
formula: sector ft? x depth of activity ft x *48144 grams/ft® x activity
(uCi/gram) = uCi. *Average liter of soil weighed 1700 grams x 28,32 L/ft? »
4Bl44 gtanu/tt’. The first level at whlich uo activity wvas derected was used to
determine depth of activity., In a few sectors, activity vas only detected on
the first 1/2" of foll, but for determining cubic feet and activity a depth of
6" was used. For evample, activity for H-10 was calculated as follows: 625
ft? x .5 fr. depth x 48144 grams/ft?® x 2.6E-6 uCi/gram activity of surface

sample equale 39.12 uCi.
Total volume in cubic feet and total activity im uCi were calculated for each

sector of Area B. For sectors with activity, the highest activity detected pev

sector was used in the uCi calculation. Total ~~n*aminated area in Area B is

MI0S87-0066A~NLO2
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4173 fe?, total activiey 18 3071.9 uCi, Sector H«!l contains 73.0% of the

total activity which comprises 14,.3% of the total contaminated area of Area 2.
To quantify the dose to the population projecticns, 2992.6 uC, §«137 and
79.3 uC{ of Co=60 was entered into the LADTAP computer program. Assuming that
the total 3071.9 uCi{ was eventually released to Lake Michigan thru the water
table, and the uptake pathways which included fish, drinking, swimming, beatirg
and shoreline the 50 mile population estimated at |.05E6 woul! receive a total
body dose of |.69E-2 manRem, or |.61E-5 millirem per person. The maximum
wholebody dose to an individual would be 5.13E-~3 millirem and maxioum organ

dose (teenage liver) would be 8,67E-03 millirem.

Direct dose to an individual working in the affected areas was calculated using
the MICROSHIELD code. The activities from sectors H~1l1 and 1-9 vere used for a
dose 18 i{nches above the surface. The dose rates from H-ll and -9 are
8,.75E-06 R/hr and 1,02E-05 R/hr respectively (Attachment 1), Therefore, a 50
hour occupancy in one week could result in a maximum exposure of 0,51 millirem,
Normal occupancy of Egizﬂrrna is on an as needed bases and averages less than 8

hours/week per individual in contact with contaminated soil.

MI0987-~0066A-NLO2
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Tabie |

Soil Semple Core Resulis (uCi/gram)

Sector
¥ Surface 6" 12" 18" 26 " w"
E-11 2.07E-6 <MDA <MDA <HMDA
E-13 &.39E-6 <HDA <niba <MDA
H-9 &.19E-6 <MDA 4.79E-% <MDA <MbDA <MDA
H-10 2.60E-6 <MDA <MbA
H-11 3.75E-5 <MDA <Mbha B.45E-0 <MDA “Mba <HbhA
=9 1.24E-5 <MDA <Mba
1-i0 <MDA <HDA 5.39E-¢ <MDA <HMbA <MLA <HiA
-9 5.39E-¢ <MDA <MD~
342 6.39t-¢ <MD <MD
L-9 <MDA 6. 77E-6 <MbaA <Mba
1-90 <HDA <MDA
T-91 <HMUA <MDA
“a1-9 #1 <MDA <MDA <Mba <MDA <MDA <Mia <MDA
awj-9 §2 <MbA 1.40E-5% S5.BO0E-&+ <Hba <MDA <MbLA < MDA
*==1-10 #3 <MDA <MDA
“1-11 #4 <MDA <HMDA
“xaK~-10 <MDA

cEp-12 <MbA

F-11 <HMUA

+ Activity 1s all Co-60

% Includes 1.12E-5 pCi/grem of Co-40.
as Cs-137.

“+ Core semples under foundstion of the South Radwaste Building.

- Surleter semples under asphalit 10 South Radwaste arca.

HIUSEL-UbL2A-NPU

All other activities listed were 1dentilied

‘.!n

<MbA
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The Falisades ?laat Sit® 13 surcounded cg tre ASTLA, Q43T 387 $3.t7 5. te3
°y 5a3d iunes The west side of tne 5150 15 the Lake TASRLQAN indreline
A & result of tais ocal sSepagraphy, tne s ce itaLnage 1§ ndevendent
Lie Brasdwine Creek itdinage dasia which irains tae aintecland

face water runoff drains directly 3 the lake aud the percolating runoid

4150 discharges to the laxe see Reference There are no ity ivaL. 40,8
to verify the amount of surface rugoff from the site; nowever, tne flo.
from the Brandywine Creek draiaage dasia shoyld e useful far ine Fetpese

of comparison.

indicate that the Brandyvice Creek irainage basin 13 about 17 Square mi.es

(see Reference 4«). The dverage ancual raiafall for the area is 24 nches

Ouring the Period September 1362 ta October 1963, the base flow measuce-

meats varied from a migimum of 0 30 cubic feet per second (ftd/g) vy 4 |
feximum of 11.6 €t¥/4. This cesulted ia o T480 anaual T-day mininum fl-.

of 1.6 ft3/9 or 0.094 tt‘.s,sq L (cubic feet per second per square my.e

The period of stream measurements was fepresentative of drought csnditians

~~~~~~~

Data obtained to estadblish dase flow figures far Van Buren Couaty streams

The deposits of Braadywine Creek drainage dasia are of \OW permeabil.ty
“Bich results ia a cearly total runoff to Lake Michigas. This runoff pren-
ably occurs soon after precipitation. Minere groundvater storage .n the o ¢
beach and revorked older sandy lake deposity observed on the surface t5 -
east of the site area probably maintain Srandyvice Creek during periods o
low rainfall.

2.2.1 GROUNDWATER

Almost all the water used 1a Van Burea County is obtained from wells

3 /7 4

Exceptions are the City of South Haven that obtaius its municipal SUppLly

from Lake Michigan and some Afrigation supplies that are obtained
Streams, lakes and local ditches (see Refereace «).

The glacial drift 19 the only known source of fresh groundwater 1a :ne
$3

from

couaty. All cthe glacial deposits are capable of yielding some water

wells, but the sand and §ravel ocutwash deposits vield the Largest

quéentities (see Reference «)

The ares of sand dunes along Lake Michigaam is not generally favorabie ¢:¢
obtaining large supplies of groundwater. Probably most of the duce sang .3
ibove the water table and most wells must e drilled into the under.y:.ag
Lake deposits (see Refersnce <)

ks Gcng;lL

Groundwater levels were estaclished by the 1986 GCeology and Groundeater
lavestigation conducted by BSecatel Company for Consumers Power Cimnaav. 1w
Reference )). The results of “he lavestigation are shown on Figure .-¢

[t is readily dpparent that subsurface drainage s generally westwart

£31281+-1291a-05-72 w w1 '
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taeatd the lake (see Profile A=A) MinoT variatiang: ie, fizw Saeag:

gurface tCRaDs, May exist Byl arte Qot CTRsicered s.;"..:’.:x.‘.:

An sverage nvdraylic gradient soward the lake of about 13 feet per wi.4 i3
;otained along Profile A~A as sbowa on Figure (-3 This gradient cepra-
sents oaly the upper surface of uaconfined grouniwater waler e .fase!

the surface would move toward the lake at an estimated cate of 530 teet [er

/ear see Reference J)

The cearest domestic wells to the site are located cae~half mile to the
east and south. The data indicates that groundwater ia the vicinity of ine
eastern wells 1s flowing west toward the site. Local groeundwater in tne

area of the southern wells 1s also flowiag west toward the lake, perpend :-
ular to the shoreline.

There are 00 major sources of groundwater withdraval, eg, large-sca.e
iodustrial or agricultural pumping, chat might reverse the direction
groundvater flov and cause groundwater to flow frem the Plant area towart
aay existing domestic wells. Wwithout such pumping, it is difficult to
eavision & condition which would cause sufficient groundwater lowering at
any of the domestic wells such that the directioa of flow might bde
reversed.

2. Plaat Site

Groundwater levels in the vicioity of the site are showa oa Figure l1-3

The water table generally slopes toward the lake. During the site .aovest.-
gations, groundwater elevations averaged 580 feet MSL beneath the duilding
site. This elevation corresponds to the approximate mean level of Lixe
Michigan. As shown by vater levels measured during drilling, groundwater
levels rise to the east to approximately 6046 feet MSL beneath the switons
yard and 601 feet MSL cear the eastern site bouadary (see Reference )

Field permesbility tests performed during the 1965 exploratory drill.og
vielded values ranging from 30 to 1,720 feet per year in the site aceq,
Table 2-11. Ia Drill Hole §, located approximately 500 feet nortiwest ot
the containment building, the permeability values ranged from 0.« feet jer
year to 143 feet per year. Ia Drill Hole 7, located approximatel, o930 feet
south of the coantainmest building, the permeability values ranged frow

156 feet per year to 1,720 feet per year.

J. Ge ter Movement

An unconfined aquifer is present 1o the dume area with groundwater .eve.s
controlled by the level of Lake Michigan. The rate of movemeat of grouads
water downward into meterial underlying the cunes appears to be very 3. .~
Nine samples from Drill Hole 12 in the site area were tested for sod..m 4%
sorption ratio (SAR), Table 2-12. A high SAR indicates poor downwdri ec”
colation of water due to sodium deposition oo aod between soil pact...ey

At the Plaat site, the SAR is considered to be high between elevat. "3 "
and 966 feet MSL and low between 566 and 535 feet MSL (see Reference

€51281-12912-09-72 3.6%¢
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srouddvater levels and permeability data fram the sandy .ace e
ederlyifig the junes indilate 4 SioW fate of fischarge atD Lixe

- LanciuiioNng
TALUER X Rl ]

3 sroundwater 1a the uanconfined aquifer moves westerly fr:im srne
Brandywine Creek basin to Lake Michigan

> The hydraulic gradient i3 approximately 1) feet per Mmi.e ani f.:@«
L8 essentially perpendicular %o the shoreline

water discharged on the ground surface at the Plant site o\
percolate downward at 2 siow rate and oix with groundwater n: 3
toward Lake Michigan

“©

d. Infiltration of surface water from the site to domestic wel.s

offsite does not appear to be possible under present groundwater
conditions.

GENERAL LAXE HYDROLOGY
1. Lake Levels

The level of Lake Michigan is cyclic and is expected to fluctuate with tine
and is depeadeat on long-term above-normal or below-normal amounts of pre-
cipitation. The bighest monthly mean stage of Like Michigan wvas

$583.68 feet MSL in 1886, Subsequent modifications io the St Clawr River
and the opening of the diversion out of the basia at Chicago have tecded -o
reduce the saxisum level attainable. Duriag the recent period of recors
(1500 to present), the highest recorded monthly mean stage was 80 5 leer
MSL ia July 1974, and the lovest monthly mean stage was 576.91 feet “SL .0
March and April 1964 (see Reference 5). Creat Lakes levels are reported
using [aternatioosl Great Lakes Datum which is converted to MSL at e
Palisades site by adding 1.558 feet. The 1 558-foot correction factar .3
takena from the reference poiot at St Joseph, Michigan.

ro

T 9
-~

Short-time variations io lake levels (seiches), caused by meteorolog.:a.
factors and messured in hours rather tham days, occur occasionally  T-e
greatest level chaoge of this type on record over a l0S-year pericd .a-
volved a sudden rise of & feet at Michigan City, [odiana (8:10 AN, . .ne .o
1956) and & rise of 8 feet at Montrose Harbor, Chicago (9:30 AM on “ne sure
date) (see Reference 6). These seiches were reported in the ‘Science
article by Eving, Press and Donm (Vol 120, Page 684). On passing .at2 -le
shallow water at Michigan City, the wave was reflected and refracted oo
reach the Chicago shore of the lake. The US Lake Survey gauge at <2i.a23.
Michigan, which is 30 miles corth of the Palisades site and has s.mi.4¢
lake geometry to the site, iadicated 00 surge oo June 26, 19%4.

As part of the Systematic Evaluation Program (SEP Topic [1-3.8), =@ =4,
mum probable surge elevation vas reevaluated. The offshore surge ~4..¢ -8
reevaliated to produce an oashore surge ueight of 10.5 feet. The *41." .8
munthly meas level was also reduced from 583.6 feet MSL to 582.6 ieef

£31281-1291a-09-72 2.2%)



~AdKEe water 15 a.mos

BCVing past the Palisades
appreciable veloc h

Ly Ll \Mider the ntivence of winds
timated, on the Dasis ! wind ; Lhat an alongshore
northward about 1% the Lime and an alongshore current

ard about 2 >f the tine ffshore drift of surface wvat
yecur about 18% of the tine,

accordiang to frequency of off
but these would have a mioimal effect close to shore, whic
by & high dune ridge it 19 likely, therefore, that t
currents would teand persist, once set up, while off
bloving Thus, requency of aloagshore curreat f
greater thao the 33 d 2J% bdased

records

on wind directions

nder the procedure of taking wvater from a depth of about (0 feet
500 feet offshore, raising its temperature as 1t is used for se

water and dilutiom of cooling towrr blowdown, and returning the e

ent to the lake near shore, the effluent water will almost always
~armer than the lake water into which it 1s discharged This
ecause & single Lake Michigan water mass .s

the year. Whem the effluent is varmer, it will tead to float at
surface, to drift with the surface curreat, and to be mixed by
turbulence due to wave action n rare occasions, during the
varming period when the upper layer of lake water 13 (ess fhaa
ieep, and during the summer when strong offshore

"R

vinds cause a
>f the normally deep surface mass to less than 20 feet, the

vater coming from a colder layer say not be warmed in the Plant
tently to have & temperature higher than that of the surface .4
water At such times, the effluent water will tend Lo sink

-

iavolved duriog 7

therpociioe and Lt will a he subject to vigorous turdulence

surface wave action L 1Ll tend to mix more slowly

urveys of the performar f Black River water, entering Laike
il S0utlh Haven undqer A L nditions, have Lndicated
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Drall Hole Elevation Flow Q"

Nambet of Test (ipm)

0029
Q101
Q088
0038
0136
Q066
0033

5 576
$70
565
$60
§3%
550
Se8

? 580
579
$70
565
360
550
569
560
$3%
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FIELS PERMEABILIT

Head H°
(Feet)

.

1 .

4

37 RESLLTS

W W L WO e Lo

-
-

a5
28
A
5
25
235

5

Parmead,. .

L.

TRAXE a7
10.« 3 3 x _.
106.0 .4 <
92.0 0.39 x .3 "
16 .8 .36 x o
3.0 1.« X . N
67.0 0.8 x 12°
3.6 0.6 x 27"
Average 2.8 0.7« 1"
1% 1.5« 107°
36 2.4« 107
303 39 x 10,
303 2.9 x 32,
«30 o2 x 10 .
1,720 16.7 x 130°
350 .o x 12
1,290  12.9 x 12,
1,038 10.1x 10"
Average 6468 CI s
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Sa No pM
! 8.23
: 8.4
3 8.3
- §.45
5 8.9
$ 8.3
? 8.5
8 8.2
9 8.1

“‘B'E Se1d

ANACISES OF SCIL savpLEs

Saturation Extracs Values

diiliequivalents per L.ter
e o Yanens $da
1.2 0.% Trace 1.7
1.4 0.% Trace 13.9
1.3 0.% Trace 12.3
1.6 0.5 Trace N
1.9 0.§ 0.1 1.8
1.5 0.5 Trace 4.8
1.3 0.5 0.0 12.7
0.3 3.0 0.4 1.1
0.6 J.& 0.7 2.4

ECe = Millimhos per ceatimeter

SAR = Sodium adsorptica ratis on saturation extract

.

£31281-12910+09-72
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lanuary 25, 1988

Nuclear Regulatory Commission
Document Centrol Desk
Washington, DC 20°°§

DOCKET 50255 « LICENSE DPR«20 - PALISADES PLANT -
SUPPLEMENT « REQUEST TO RETAIN SOIL IN ACCORDANCE WITR 10CFR20.302

Consumers Powur Company letter dated November 12, 1987, requested suthoris
tation to dispose of soil in place as specified by 10CFR20,302, The letter
included the results of a survey and evaluation performed in August, 1987,
Following submittal of that letter, a cooling tower overflow on

Nevmber 13, 1987 again ” ocoded the South Radvaste Building. The flooding
caused additional activity “at necessitated Consumers Pover Company to
request placing our November |2, 1987 request on hoid until further evaluation
and ¢ vveys could be completed. This letter includes the results of our

eva. ‘on and survey of the November 1), 1987 flooding incident and is

inte to supplement our original Novembar 12, 1987 request.

Followiig 'he cooling tover overflow, a survey indicated additional activity
had been released from the building., The building was being maintained in a
non~contaminated condition to prevent this type of occurrence; however, during
this period a destructive testing program on vaste packages was being con-
ducted in a small ares of the building., The survey clearly showed the release
of activity from the dbuilding adjoining the testing area. The top six inches
of soil from the sectors adjoining the building were removed and packaged ("84
cuble feet) to prevent additional dispersion of radionctivity, The area wvas
then complately resurveyed,

An evaluatiow of the August 1987 and November 1987 (post packaging) activities
19 attached, The survey indicates & drop of 49% in activities hetveen the
August and November surveys, We propose the activities specified in the
November 12, 1987 submittal be used as justification for the request because
they are conservative, In addition since the November 13, 1987 flooding and
following the most recent survey the area was subject to heavy rains which
could have diluted some activities to belov minimum detectable activity “TA
{s nominally 1E-06 uCi/g).

0C0188-0018-NLO2
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Yuslear Pagulatory Commiseion

Palisades “uelear Plant

Fetain Soil {n Accord. with {OCFR20. 302
January 25, 194p

The ~»e noneconservative “alue from oup August survey anrd evaluation {8 the
maximum dose rate at 18 {nches above the surface. The November survey value
from MICROSHIELD i3 .17 mR/he 48 opposed to 1.02 mR/hr. This smal!l ircrease
only slightly changes the radiation workers' conservative dose estimate from
“.08 mR/vear to 4.7 mR/vear,

Following approval of this application, 1t is proposed to account for the nost
conservative values of activity, which vas Stated (n the November |2, 1987
submittal, as an abnoimal release in the semi-annual report. In order teo
prevent recurrence of these releases to the environment, Consumers Pover
Company ¢ also committing to transfer radvaste activities from this area,
except for high level vault use which s not & potential flooding release
problem,

Relocation of these activities to & nev radvaste factlicy 19 currently
scheduled to be completed in 1988,

A check in the amount of $1%50.00 was attached to our November 12, 1987
submittal pursuant to 10CMR170.12(¢).,

Thomas C Bordine (Signed)

Thomas C Bot (ine
Administrator, Nucle.r Licensing

CC Administrator, Region 111, NRC
NRC Resident Inspector - Palisades

Attachment

0C0188-0018-M.02



Attachment A

. Consuners Powver Company

Palisades Nuclear Plant
9 Docket 50-25%
-
' Evaluation and Survey Results Comparison Post November
| Flood and Packaging Versus the November 12, 1987 Submittal
"

.

MI0188-0001A-HPOL
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‘A goling “over « South Radwaste Flood

in August o Y A resurvey vas conducted of the soll at the Scuth Radwaste
Building a» diacent areas. The resurvey was conducted to verify the
iecation of +.ound contamination and {f any contamination migrated further ints
the ground since the 1986 survey.

After submittal of the 1987 sofil results and request to retain, in accordance
with 10CFR20,202, 'A' Cooling Tower Bazin overflowed again flooding the South
Radwaute Building and outlying areas. ITmmedlately following the occurrence,
one liter sample was taken with no activity detected on the Multi«Channe)
Analyzer (MCA). Then, another complete survey was conducted which {ncluded at
least two surface samples and core samples in every sector (Figures | and .,

Surface sample resulte showed that activities have increased as vell as nev
sectors contaminated. The most heavily affected sectors were 1-10, 1«11, J-8
and K«9 (Figure 1A). To keep these areas {vom sprezding, the top 6" of each of
these sectors was removed and placed in 6 LSA boxes (approx, 588 cu.ft) and
stored for disposition at a later date.

After removal of soil, the sectors vere resurveyed (Figure |B) and core samples
were taken in each sector in b-inch increments, Core samples were taken as far
down as in the 1986 and August 1987 surveys, and in some instances even further
in this survey, Results showed that no activity was detected below 6 (nches a9
shown in Figure 2.

Table | and Table 2 shovw comparisons between the August and November 1987 «o(]
surveys, Table | compares the depths, the activities, the total cu.ft. and
total uCi per sector. After tihe removal of soil, the November 1987 sofl survey
results showed approximately & 49,31 drop i{n total contaminated sofl (cu.fr )
and a 51.1% drop 1n total uCi in comparison to the August 1987 survey results.
In Table 2 the comparisor 1s between sectors affected in each survey and the
depth at which each of these sectors vere sampled. No activity was detecred
past 6 inches in the November 1987 soil survey, in comparison to that of |8
inches detected in August 1987,

Direct dose to an individual working in the affected aveas wvas caiculated sivg
the MICROSHIELD code. The activities from sectors H-9 and J«9 vere used for »
dose at 18" {nches sbove the surface. The dose rates from H-9 and J-9 are
9.97E«6 R/hr and 1.17E=5 R/hr, respectively, Thearefore, a 50<hour occupancy (»
one week could result in & maximum exposure of .59 millirem. Normal occupance
of this area 1s on an "as needed basis” and averages less than 8 hours/veer cer
individual in contact with the contaminated soil,

In reviewing the soil results between August and November 1987, the August 4’
s0il survey remains mose consecrvative based on the information shown on Tad o
1 and 2. Therefore, the August 1987 soil survey is still valid in suppore !
our request to retain the soil in accordance with 10CFR20,302,

MI0188~0001A-HPOI
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Table |

Comparison Table Petween Total Cu, Ft. and Total uCt

August |OR7
Sector # fq.ft. X Depth = P X q/fe? X uci/g e Total Wi
«11 0.8 !§§T§ “Blak ztv7!§i”' z;.r
1) 178 0.8 187.8% ‘814d 4. 3986 9.6
Hel0 628 0.5 312.5 48144 2.60E~6 19,1
Hell 628 2.0 12500 ‘8144 1, 75E-8 22568
1-9 $27 0.5 263.5% 48144 1,24E~8 187.3
1-10 178 1.8 412.8% WBléd 5, 1986 107.0
1«9 480 0. 228 481464 5. 39E-6 8.4
Je12 200 0.5 100 ‘8144 6,39E-6 30.8
L=9 150 1.0 150 “B144 6,778=6 ‘8.9
1«9 East ii 1.8 is? 48144 1,40E=$ 90.'
-
-~
- *1250 - *2256.8
73.5% of
2 total activity
Novesbeg 1987
g-11 178 0. 187,58 48144 1.80E-6 16,78
He9 628 0.5 312.5 48144 4,352 €54.46
He10 628 0.5 312,98 48144 3,208-6 48.14
T  Neli 628 0.5 112.5% 48144 3,220-% 484,45
Hel2 250 0.5 128 48144 2,208-6 13,24
) 1-9 527 0.5 261,58 48144 6.,798-6 86,14
. 1-12 220 0,8 110 48144 3,086 15.89
J=9 450 0.5 228 48144 2,058-8 222.06
- J=12 200 0.% 109 48144 2.602<6 12.52
k-9 0.5 48144 3,19E-6 17,63

MIO188+«0001A~HPO!



Table 2

Survey Comparison Between August and November 1987 $o:1 Surveys

7

t ]

8" 2e™ "

2"
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Sector

§
¢

2.07E-¢

1.80e-¢

4.39E-¢

E-11

itk
¢

E-13

*-

R ————————

“MDA
“MDA

¢

L

£.19E-6
‘om‘s
2.608-¢

E-10

(_<

8.45E-¢

:
J

3.206-5
3. 75€-5
3.22€-5

H-11

H-12

g

-9

2.20E-¢
24E
79€

%

1

i-ieo

et

i-i1

i

i

¥/a
N/A
<MDA

MDA
3.00e-¢
I9%E

i-12
-3

035€
6.39E-¢
2.60E-¢

itk

<MDa <A

<MbA
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Migroamieia 5. 820
L R T L)

(Consumer's Pouer Uompany ~ S03%)

Fage t 1

file i B0IL) 8N

Rum gete: Janusry 18, 1988
Ryn time: 4,17 g.m,

CASE! CONTAMINATED 20IL @ W-9 LOCATION 18 INCHES OEEP)

GEOMETRY 111 Rectanguler solid source =~ slab shialds

Diotoncs 10 S0tOC 0P e v i v viviissvtivrvrrnress X 69, 969 o,
SDW‘GO ““"h'IIllll!l.olquoltcnﬁllcovvll-n-op“ "52‘ 1

ﬁbul‘ci "h"h'lil.iitlolllll“lbiltlUllOUQQDQL 752. '

Rectangular solid, thickness touard dose pt.. 11 15.240

Thickness oF s0cond shield. oo iviviirnnnens, 12 ag.720

Source Volume: #.84301048 cubic centimaters
MATERIAL OENSITIES (g/ec )y

HMaterial Source Shiela ¢
Air 001220 01220
Aluminum

Carpon .70

Concrete

Hydrogen

Iron

vead

Lithium

Nickel

Tin

Titanium

Tungsten

Urania

Uraniun

Water 1.9
lirconium

Re
Halaby

e S S W T
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J

¢ I J a

fage :

File
Run gate:

Migrosnielsg 2.82

LLonsumer 'y Fouwer Company - 5437

30102 MgN
Jangyery 18, 188

s

Run timet 4128 a.m,

CABE: CONTAMINATED S0IL @ J-9 LOCATION & INCWES DEEP

SEOMETRY 114

Rectanguliar solid source ~ 3lab shields

Listance® 10 Rt eTt0f . v ivrinrtinttsissstnaee X 60,360
BOUPRD BB + v 54 v'c 1 2 Vi enins et rdatvidasasase O 762.

SOUFC. l.ﬁe‘ho-tAv---u|n-o.o-Au'-o---o.a.o... - 5‘8.6‘0
Recteanguler solid, thickness toward dose pt., T 16,249
Thickness of 30cond $R1000. v i vinivnnnnne, T2 as.720

Matarial
Air
Aluminum
Cargon
Concrete
Hydrogen
[ren
Lesg
Lithium
Nickel
Tin
Titanium
Tungsten
Urania
Uranium
Water
lirconium

Source Velume: B,37120e¢8 cubic centimeters

MATERIAL DENSITIES (gree )t

Source shielg £
0122 L8122
.70
1.8

(AT
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Dlﬂq‘_

Fage .

BUILOUP FACTOR: based on TAYLOR mathad,

File! !
VABE! CONTAMINATED S0IL 9 J=9 LOCATION (€ INCWES OFEFf

3 e

Using the characteristics of the materisls 1n shipld 1.

INTEGRMTION PARAMETERS
Number of [ateral angle segments (Ntheta ), ....

Number of azimuthal angle segmentsn (Npsii.....
Number of ~adial segments (NFRGIWS 'y vt iny.s

BOURCE NUCLIDES:

Co=60: B.91980<08 curies

RESULTS

Group  Emerpgy Activity Dose point flux

H (May) (photons/sec ) MeU/(sq smi/sec
1 1,336 T.300e406 3.4 10400
b 1,180 3.200e+06 J . PGBe 0
3 .588 §.282e+d2 . ABGe-24
4
s
6
7
8
9
1@
1
12
13
14
18
18
17
18
1g
0
TOTALS: E.BQ1esdF 6.370e+00

R N R R O R R < N N R R N P R G R N N R RS S

o o,

Dose rate
(mr/hr)
6.156e-03
6.497-03
6. 950e-07

-

1.166e~22

e S
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V EONITEO $1aTES
A N v
Y & NUCLEAR REGULATORY COMMISSION RECHIVED
S : WASHINGTON D € 20888 \f
sy W March 15, 1988 Wy "388
: “raet NUCU-'“ umﬂNo

Qocket No. 50285

Mr. Kenneth W, Berry
Virector, Nuclear Licensing
Consumers Power Company
1945 West Parnal) Road
Jackson, Michigan 49201

Dear Mr. Berry:

SUBJECT: PALISADES PLANT - REQUEST TO RETAIN CONTAMINATED SOIL IN ACCORDANCE
WITH 10 CFR 20.302 (TAC NO. 67408)

The subject request submitted by Consumers Power Company by letter dated
November 12, 1987 and supplemented by information forwarded by letter dated
January 25, 1988 contains detailed information evaluating the radiation doses
via the 1iquid pathways for very low levels of contamination presently in
areas of soi]l near the Palisades Plant South Radwaste Buflding. Detailed
evaluations are also presented of potential occupational doses from this
contaminated soil.

One additional dose pathway should, however, be evaluated to complete the
analysis of the impact viz., the inhalation pathway. In your submittals, you
have presented diagrams .howing areas in which contamination has been
detected. It appears that for some of these areas 6" of soi)l has been
removed, others are now co.ered bty biack top, and stil] others have not been
disturbed. In order for the staff to complete the evaluation under 10 CFR
20.302, we ask that you submit a diagram indicating all contaminated soi)
surface areas included in this request, the condition of this soil surfaice,
and an evaluation of the radiation doses via the inhalation pathway
associated with these sof) surfaces. The request in this letter affects
;:u;;ltnan ten respondents; therefore, OMB clearance is not required under PL

Sincerely,

Thprns Y P Afait~

Thomas V. Wambach, Project Manage*

Pro*oct Directorate 111-1

Division of Reactor Projects - III, Iv, v
& Special Projects

cct Sew Next Page
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Mr. Kenneth w. Berry
Consumers Power Company

¢e:
M1, Mi)lee, Esquire
Isham, Lincoln & Beale
Slst Floor

Three First Nationa! Plaza
Chicago, Il1inots 60602

Mr. Thomas A. McNigh, Secretary
Consumers Power Company
212 West Michigan Avenve
Jackson, Michigan 49201

Judd L. Bacon, Esquire
Consumers Power Company
212 West Michigan Avenue
Jacksen, Michigan 49201

log1oncl Administrator, Regfon 111
U.S. Nuclear Regulatory Commiss{on
799 Roosevelt Road

Glen Elyn, IN111nofs 60137

Jerry Sarno

Township Supervisor
Covert Township

36197 M-140 Hig

Covert, Michigan 49043

Office of the Governor
Room 1 « Capito) Buflding
Lansing, Michigan 48913

Mr. David P. Hoffman

Plant Genera) Manager
Falisades Plant

27780 Blue Star Memoria) Hwy.
Covart, Michigan 49043

Res{dent Inspector

c/0 U.S. Nuclear Regulatory Commission

Palisades Plane
27782 Blue Star Mesoria) Hwy .
Covert, Michigan 49043

Palisaces Plant

Nuclear Facilities and
Environmental Monitoring
Section Office

Division of Radiologica)
Health

P.0. Box 30038

Lansing, Michigan 48909
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YA NUCLEAR REGULATORY COMMISSION G
f b j WASHINGTON, D C 20888 IMW LA VIS
v, « January 12, 1990 THCTFAR T FNCINN
'TE B

Cucket No, $C-258
Ceria) lo, PAL %0002

Mr, Kerneth W, berry
Pirector, Nuclear Licensing
Consumers Power Company
194% Vest Parnall Foad
Jackson, Michigan 49201

Cear Mr, Berry:

SUBJECT: PALISACES PLANT - RECUEST TO RETAIN SOIL TN ACCORDANCE WITH
10 CFR 20,302 (TAC NO. 67408)

Dy Yetters dated November 12, 1987 and January 25, 1988, Consumery Power Company
requested authorization under the provisions of 16 CFR 50.302 to drspose
contaminated sof) fn place. The NRC staff replied with a request for acditional
information which was forwarded to you on March 15, 1988,

By letter dated Junre 27, 1988, Consumers Power Company provided additional
information in response to our request, However, in that response, (PCo
expanded the original request to include the entire South Radwaste area as @
contingency against future spread of contamination and to obviate the need for
additional requests under 10 CFR 20.302, For the staff to complete its review
of this request, additional sgocific information is required, This {5 because
NRC approva) unaor 10 CFR 20,302 is for the disposal of specifically
identified and characterized slightiy contaminated material by the applicant,

We request that you provide a revised submittal describing the licensed mater‘a!
for disposal and the analysis and evaluation called for under 10 CFR 20.3C2,

The attached request fur additiona’ information provides zddftional r-tail for
the content of the revised submittal,

The reporting and/or rocordto0p1n8 requirements of this letter affect fewer
than ten respondents; therefore, OMB clearance under PL 96511 is not reouired,

Sincerely,

Albert W, De Agazio, 2;"050& Marager

Project Directorate [11-1

Division of Reactor Projects - !!I[,
IV, V & Special Projects

0ffice of Nuclear Reactor Regulat on

cc: See next page qz*qo *SO
A L YA



Mr. Kenneth W, Berry
Consumers Power Company

cc:

M, 1. Mi)ler, Esquire
Sidley & Austin

Sdth ¥Yoor

One First Nationa! Plaza
Chicago, I111inois 60603

Mr. Thomas A, McNish, Secretary
Consumers Power Company
212 West Michigan Avenue
Jackson, Michigan 49201

Judd L. Bacon, Esquire

Consumers Power Company
212 West Michigan Avenve
Jackson, Michigan 49201

log1onal Administrator, Region 11!
U.5. Nuclear Regulatory Commission
799 Roosevelt Road

Glen Ellyn, IMinois 60137

Jerry Sarno

Township Supervisor
Covart Township

36197 M-140 Highway
Covert, Michigan 45043

Office of the Govermor
Room 1 « Capitol Building
Lansing, Michigan 48913

Mr. Gerald B, Slade

Plant Geners) Manager
Palisades Plant

27780 Blue Star Mamorisl Hwy,
Covert, Michigam 49043

Resident [nspector

¢/0 U.5, Nuclear Regulatory Commission
Palisades Plant

27782 Blue Star Memorial Mwy,

Covert, Michigan 49043

Palisaces Plant

Nuclear Facilities and
Environmental Monitoring
Section Office

Diviston of Radiologica!
Health

P.0. Box 30038

Lansing, Michigan 48909



SECOND REQUEST FOR ADDITIONAL INFORMATION (RAl)
ON_THE CONSUMERS POWER COMPANY

PALISADES PLANT REQUEST
TO RETAIN SOIL IN ACCORDANCE

wiTh 10 CFR 20 302

The subject request submitted by Consumers Power Company (1icensee) by letter
dated November 12, 1987 and supplemented by information forwarded by letter
dated January 25, 1988 contained detailed information evaluating the radiation
doses via the liquid pathways for very low Jevels of contamination presently in
areas of so0i] near the Palisades Plant South Radwaste Building. Detailed
evaluations were also presented of potential occupational doses from this

contaminated soil.
Three significant questions arose during the staff evaluation of this reguest

1. The inhalation pathway for doses from the contaminated sofl was not
addressed,

2. The proposals contain no delineation of the specific contaminated areas
covered by the disposal regunst.

3. The licensee's Technical Specifications for radio:.;ical environmental
.1
monitoring require an LLD of 2 x 10 uCi/gm for '27Cs determinations
sediment - yet al)l of the measurements reported in the request were “ace

with equipment § to 10 times 'ess sensitive for these gamma radiations



e —

By letter dated June 27, 1988 the licenses submitted additional informat on (s
response to the staff's RAI of March 15, 1988. This submitta) was uracceptab'e
in that 1t addiessed potentially contaminated areas and hypothetical maximum

contamination parameters rather than measured licensed materia) to be disposed

of under the regulations.

It 1s requested that the licersee submit a complete, revised 20.302 request
incorporating the dose evaluation information of the measured contamination
considered in the November 12, 1987 and January 25, 1988 submissionsand updated
if appropriate with dose evaluations of the inhalation pathway based on the
same measured contamination. As part of the proposal the licensee should
record exactly what areas of measured contamination are covered by the request

for which disposal under 10 CFR 20.302 1s proposed.
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POWERING
MICHIGAN'S PROGRESS

.

nsumers rove npansy rrest e

e 4 ] November . y & ar
88 requested authorization t Lepose

! ntaninated soil inplace as spe
R 20. i The area, knowvn as the uth Radvaste Area, has been
ntaninated by numerous oling tower verflove and redistributed by hea
rain shovers. Although the majority of the radicactive material has beer
packaged for wvaste shipment, a large volume of very lov activity radioact
material remains., This volume of material would be very expensive to s!
waste, The NRC, by letter of March 15, /B8 to Consumers Power Company,
requested additional inhalation dose information and clarification of t!}
taninated areas.

A generic inhalation dose evaluation 18 described in Attachment A,

tive assumptions have besn nade to get the maximum organ dose poseible
nhalation of ntaminated soil, The inhalation doses are not signifl

nsuners Power Company requests to expand this 10 CFR 20,302 request to
nclude the entire South Radvaste Area. Periodic cooling tower overflows and
asional hesvy raine have caused redistribution of radioactive material
reas which vere balow Lower Limits of [ ctic LLD) during previous eva
ne. Expanding the area vould eliminate the need for a nevw 10 CFR |
bmittal {f radicactive material is redistributed within the South Radwaste
Area he South Radwaste Area 19 wopletely fenced and located directly
f the Plant South Security fence Area fence is shown in dark outline
Figure |,

§ described in our January <23 ¢tter ve intens °
idwvaste activities which ca ! ntamination of s
Radwaste Area, except for hig! i it use which

flooding release problemn,
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Hueclear Regulatory Commission

Falisades Nuclear Plant

Retain So0il in Accordance w/10CFR20, 302
June 27, 1588

Consumers Power Company requests approval to dispose of inplace lov level
radicactive materials which meet the following conditions without further
CFR 20,3020 submittals.

34 Material contained in the fenced area described as South Radwaste Area.

| Direct dose to a radiation worker would not exceed 5E«07 mPem/hour from
contaminated sotl,

3.  Average groes beta/gamma concentration not to exceed SE<05 LCi/gm so
{nhalation doser to a radiation vorker or at the site boundary would not
exceed the values contained in Attachment |,

4, Additie radioaciive material releases shall be {dent’fled In liquid Semi-Anny
EffluenPs Reports as an 'Abnormal Release'.

s.-plin’. analyses and Semiannual Effluent Report inclusions of 'Abnormal
Release' will be potferuq’ only when further flooding of the area occcurs,

James L Kuemin (Signed)

James L Kuemin
Staff Licensing Engineer

CC Administrator, Region III, NRC
NRC Resident Inspector ~ Palisades

Attachment

OC0688-0049-NLO2
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Attachment |

The inhalaticn doses have been calculated on a generic worst case basis. A
generic basis has been selected to compensate for the elevated Lower Limit of
Detection (LLD) in analvsis and also to address movement of radiocactivity
wvithin the South Radwaste Area. The assumptions made are the worst case Dcose
Conversion Factor (DCF) used (see Table 1), a totll average activity concentras
tion of SE«08 uCi/gram and the entire area (500 m¥) used instead of the indis
cated contaminated area (117 a®),

Increasing the area is self-explanatory. The total average activity concentra=
tion is being used instead of actual to account for dose lmportant {sotopes
which m2y be present near the analysis LLD of 1E-06 uCi/gm, but not detected.
The worst case DCF 18 used to demonstrate a organ dose. A varifation in
isotope mixes could shift the maximum dose to a ferent organ but could not
exceed the dome indicated,

Radworker ard site boundary inhalation dose calculations are attached,

0C0688-0049-N1L02
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T‘b' 9
Irhalation Pose At Eit! Boundary =
infant Mo!t §n§t1n|

sp * Cs ‘ll ‘lb flb X/Q v ' A ' per

-
-
*

g 1

Where: Terms are identified in Table | and
Flg ® 2045 @ (nfant annual breathing rate (RG 1,109)
X/Q @ 1.4 £«6 sec/n®t actual § year site average
u* 3.8 n/sec average vind speed: actual 1986

A= 500 o%' contaminated area

Dc't ® 3.220-03 aR/(50 yr . pCi)t dinfant lung (RG 1.109)

Substituting

D" * 1. 19E-04 mRen/50 yr: maximum organ dose

0CO688-0049-NLO02
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Table )

Dose Conversion Factors for Inhalation: Committed dose tmhcu) over 20 vears
per oC1i {nhaled, per Regulatory Guide 1.109,

ngite - Radiation Worker

Ce=13e 4, 66E-05 1. C6E=04 3,59E-0% 1.22E-05 1.30E-086
Co=137 5.98E-05 7.76E«05% 2.78E-08 9.40E=06 1,05E«06
Ba=140+D 4, BRE-06 6.13E-09 2.09E-09 1. S9E-04 2.73E=08
Sr-90% 1.24E-02 0.0 0.0 1.20E-0) 9.02E~08
Co=b0nn 0.0 1 44E-08 0.0 7.46E-04 J.56E-05

* Sr=%0 is a factor of 5E~03 lower than Cs~137 based upon 10 CFR 61 sampling
analysis and cannot be limiting., Cs=137 vas present in all samples where
activity vas identified,

** Given the concentration restriction on Sr-90 noted above, Co=60 lung dose is
most limiting.

Offsite - Infant Most Limiting for Inhalation

Co=134 2,83E-04 $.02E-04 1.36E~04 5.69E-08 9.53E-07
Ce=137 3.92E~04 4. 37004 1,23E-04 S.09E-0% 9.53E-07
Ba~140 4.00E~08 4. 00E-08 9.59E-09 1, 14E~03 2,74E-08
Sr-90% 2.92E-02 0.0 0.0 8.03E-0) 9.36E-08
Co=60ne 0.0 $.73E-06 0.0 3.228-03 2.28E-H

* Sr«90 {s & factor of SE-03 lower than Ce=137 based upon 10 CFR 61 sampling
analysis and cannot be limiting. Cs=137 vas present in all samples where
activity was identified.

*% Given the concentration restriction on Sr=9) noted above, Co~60 lung
dose 1s most limiting,

0C0688+-0049-N102
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Nuclear Regulatory Commisaien
Document Control Desk
Washington, D C 20553

DOCKET 50+255 « LICENSE DPR«20 « PALISADES PLANT
SUPPLEMENT « REQUEST TO RETAIN SOIL IN ACCORDANCE WITH IOCFR 20,302

Consumers Power Company correspondence dated November 12, 1987 and January 2%,
|988 requested authorization to dispose of contaminated soil in place as
specified by I0CFR 20,302, The area known aj the South Radwaste Area has been
contaminated by numerous cooling tower overflows and contamination was
redistributed by heavy rain showvers., Although the majority of the radicactive
material has been packed for waste shipment, a large volume of very low
activity radicactive material remains, This volume of material would be verv
expensive to ship as waste, The NRC, by letter of March 15, 1988 to Consumers
Power Company, requested additicnal inhalation dose information and
clarification of the contaminated area,

After discussions with the NRC reviewer, & supplement was submitted on 'une
27, 1988 which was based on generic approval, It proposed that further
submittals would not be required if flooding moved activity from an identif{ed
to an unidentified sector. Subsequently, on January 12, 1990, the NRC Sraff
requested additional information. The information request required the l{cernsee
to submit a revised proposal incorporating the dose evaluation information of
the measured contamination considered in the November 12, 1987 and January '°.
1988 submittals and updated, if appropriate, with dose evaluations of the
{nhalation pathway based on the same messured contamination. As part of ‘e
proposal, the licenses wvas asked to record exactly vhat areas of measured
contamination are covered by the request for which disposal under 10CFR D

is proposed,

The attached material supplies the requested information, The specific ares
contaminated i{s noted as Area B on the attached survey grid map. The entire
area is fenced and is about 12,000 sq ft of soil exposed with the remainder
buildings and asphalt. The inhalation pathway is for breathing suspended
from this area, Table 2 addresses a radworker in Area B, and Table )
addresses an infant on the site boundary, The radworker could receive
8.03E~04 mRem/50~year maximum organ (liver) dose and the infant could re s
3,16E~05 mRem/50~year maximum organ (liver) dose, bdoth of which are insig~
{cant,

0C0890-0074A-NLO3
A CMS ENERGY COMPANY



when the flecding problem was discovered and planning for a formal survev wis
done, the envirormental sediment LLD was not considered, as this was a nuclesr
piant 4ite, We attempted to get the best LLD we could using our equiprent

and the number of samples we were going to have to run, Wi{th the hundrads
samples run, we felt [L«06 uCi /gn was adequate. To be conservative, we
expanded the August and November L1987 surveys to use |.0E«06 ycti/gm Cs=11" in
anv sector which showed LLD, This will increase the radicactivity 2o 5,004
uCi from 4,84) uCi, an increase of 8%, The activities are on Table | and lA.
Lf this submittal is approved, we will add the released activity to the Lisguid
Semi-annual Effluent Report as an abnormal release, and the ayproval to retain
the soil in place will be documented in the FSAR,

In summation, Consumers Power Company rejuests approval to dispose of

in place the low~level radicactive materials which are contaminated soil contained
in the fenced area described as Socuth Radwaste Area (Area B), Direct dese to

a radiation worker would not exceed |, E-02 mRem/hour from this contaminated

soil. Inhalation doses to a radiation worker or at the site boundary would

not exceed 8.03F-04 mRem/50-vear. Tables | and 1A radiocactive material

release shall be identified in liquid Semi-annual Effluent Reports as an

‘abnormal release'. [he disposal (n place would be documented in the FEAR.

The radwaste activities which caused the contamination of the soil have been
completely relocated to a new east radwaste area. The Zouth Building has
been deconned and {s being used for non-radvaste as*.vities. Some fixed
contamination i{s present in floor cracks and vaults. This has been documented
for plant decommissioning., No further .ontamination will be added to the
south area from the South Radvaste Building.

Gerald B Slade (Signed)
Cerald B Slade

General Manager

pe: Administrator, Region III, USNKC
NRC Resident Inspector, Palisades

0CO8%0-0074A-N1.03
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Attachment A

Consumers Power Company
Falisades Nuclear Plant
Docket 50~259%

Tavles | and A, Survey Results
Microshield Direct Dose Calculationr
Table 2 = Radworker [nhalation Dose
Table 3 =~ Site Buundary Inhalation Dose
Figure | = Survey Crid

Froure 2 = Survey Results
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seccor ¢ §a.1t, yepth & te’ % girel X uCi s Total uCi
E-ll 375 0.5 187.% a8lak 2.07E~-% 18,7
£E~13 175 0.5 187.5 LBl4s 4,)9E-8 19.6
H=10 628 0.9 312.5 LBLAG 2.60E~8 39.1
Hell 62% 2.0 1250% L8144 J,75E-5 2256.8
[=9 527 0.% 263.5 4Bléd 1. 24E=5 157.1
[=i0 273 1.3 412:5 LBlas 5.19E~6 107.0
i=9 4«50 0.5 225 48144 5.39E=6 58.4
J=12 200 0.9 100 4Bl4a 6.39E-6 J0.8
L=9 150 1.0 150 4Bl4é 6.17E-8 48.9
(=9 Ea.t §¥ 1.9 147 “Bled | 40E~$ %9_,_;_

Subtotals - 4171 3071.9

Remaider Tell 0.% 3807 “Bl4d 1.,0E-06 183
¢ Jection

TOTAL 11,938 3,255,

M{0B90-0074A-HPOL



Tabig A

November 1987 S.urvey

)

Sector ¥ $a.4t, X Depth & it L _gife’ X _uCj s Total uCi
8=9 133 0.9 2.9 «8les LE=08 r J
c-9 639 0.5 312.% “8144 LE=06 1
c-10 500 0.5 250 48144 LE=08 * 12
D=9 500 0.5 250 “Blad 1E=0% 12
D=10 629 0.9 312.% “Bled LE~06 i
L=1l 550 0.% 27% GBlan LE~06 13
De12 % 0.5 37,5 4B l4s JE~06 o $
£~10 129 0.5 82.9 LB Ll44 l1E~06 3
g~11 375 0.3 187.% WB 44 1.8E~06 16
E~12 625 0.9 31249 LBlad 1.E~08 - 15
£-13 550 0.5 213 LBl4d 1E~0® 13
F=12 300 0.5 1%0 48144 LE=06 - !
F=113 625 0.5 312.9% LB l4é LE-08 15
C~12 750 0.5 129 “Bl4s 1E~06 )
c~-13 629 0.% 313.5 “8144 1E~06 15
H~9 629 0.5 3123 LBl4s 4.4E-0Y 662
=10 625 0.5 312.9 48144 3. 2E-06 4“8
H=ll 600 0.5 300 L8144 3.26~0% 462
H=12 250 0.9 129 4Bléd 2.2E-06 13
H+13 625 0.5 312.9 “Blas 1.0E-06 15
[-9 527 0.5 263.5 “8lad 6,8E~06 86
[=10 275 0.5 137.5% 48144 1.0E-06 ?
[=11 250 0.5 129 4Bl44 1,0E~06 )
=12 220 0.% 110 4Blas 31.0E-086 16
49 450 0.5 225 . Y 2.1E~0% 227
J=12 200 0.5 100 4B l44 2.6E-06 13
K~9 216 0.5 108 4B 144 1.4E-06 18
L=9 150 0.3 15 48144 1.0E~06 4
L=10 150 0.5 7% 48144 1.0E~06 B
L=11 150 0.8 ™~ 19 “8l4ad 1.0E-06 -
L=12 150 0.5 - . “Blad 1. 0E~ &

Subtotals 11,938 fe? 5,969 fc’ Maximum 4,4E-08 1751

“(0890-0074A~HPOL
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ir=alitisa Dose From Contaminated So1i =
Adult Ragiation worker

by o Cg * f1g ° fie * fiy " Ef ° OCFy
where: Cg *= concentration ot waste = 4.4E04 pCi/Kg Ca-137 (actual max encentration)
£¢ = occupancy factor = 2080 worker hours + 8760 hre/yr ® 0.237

f18 = a ro’l/maol available for resuspension (top | cm of soil) =~ 1&
Kg/m

f14 * resuspension factor = 8.3E~9/m

f1s * adult annual inhalation rate = 7300 m’ (RC 1.109)

OCF; = 7,76E~05 mRem/50 yv * pCi = Cs=137 adult liver (RC 1.109)
substitutingt

Dy = 8.03E~04 mRem/50 yr - maximum organ dose

sference: AIF/NESP-035 Evaluation of the potential for De-regulated Disposa.
of Very Low Level Wastes From Nuclear Power Plants

Mi0B90=0074A~HPOL



“ahle J

[rhnalation Dose At Site Soundacy -

L;zgnc Mz st Gamiting

. |

Osy * Cs (18 fla * tie * XQ ' w " A ' DCFy

where! Terrs are identified in Table 1 and
Fle = 2045 m’ = infant annual breathing rate (RC 1.109)
X/Q = 1.4 E~6 sec/m’ = actual % year site average
u = 3.8 m/sec average wind speed -~ actual 1986
A= 1110 m* = contaminated area
OCF; = &.37E=04 mR/%0 yr * pCi = Cs=137 infant liver (RC 1,109)
stitutingt

Dgg = 3.16E~05 mRem/50 yr = maximum organ dose

MI0B90~0074A-HPOL
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Nuclear Regulatory Commission
Document Control Desk
washington, OC 2055%

DOCKET 50-255 - LICENSE OPR-20 - PALISADES PLANT -
USE OF SOUTH STORAGE BUILDING AS AN INTERIM RADIOACTIVE WASTE STORAGE BUILDING

On November 10, 1990, radioactive waste generators in the State of Michigan
were banned from the three currently active burial sites. As a result of this
ban action must be taken to ensure that Palisades maintains the capability to
store radioactive waste until such time as we are again able to gain access to
the burial sites. We believe our actions are consistent with NRC guidance
received in Generic Letter 90-09. Therefore, the South Storage Building wil!
be utilized as an interim storage facility for Tow level radicactive waste
(LLW).

The South Storage Buildin; (then referred to as the South Radwaste Building)
had been previously used for all procoss\ng and storing of radfoactive waste
produced at Palisades from 1976 to 1989. Ouring that period several coolirngy
tower overflows occurred which resulted in flooding this building and
spreading contamination from the processing area to the surrounding soil.

This spread in contamination resulted in NRC Open [tems ‘85019-01 and 89025
01) which required implementation of actions to prevent future flooding. In
1988 it was decided to relocate the radwaste processing functions performed 'n
the South Radwaste Building to a new addition at the East Radwaste Building to
prevent the spread of contamination in the event of future cooling tower
overflows. A1l radwaste processing equipment was relocated to the East
Radwaste Building and the South Radwaste Building was decontaminated. 'he
South Radwaste Building (then re-named the South Storage Building) has since
been used for non-radiological material storage.

As a result of increases in radiocactive waste, the South Storage Building 's
now needed to store low level radioactive waste (LLW). This LLW, in the forw
of dry active waste (DAW) will be packaged in metal boxes and labelled, realy
for future shipment to burial sites. The DAW metal shigptnq boxes will -e
stored off the floor to prevent water damage. The metal shipping boxes are
strong, tight containers designed to prevent any leakage of radioactive
material during transportation. [ncidental water contact will not resuit
the spread of contamination. Radioactive waste will not be processed 'n "“e

A CMS ENERGY COMPANY



South Radwaste Building and the building will be maintained as a normally
clean (radiologically) area.

The current Palisades Radwaste Stora;o Plan requires low dose-rate DA boxes
to be placed adjacent to the walls of the South Radwaste Building to )iae
0se rates outside the dbuilding. A1l DAW boxes and the storage duilding wil)
o¢ inspected quarterly in accordance with ®alisades Health Physics Procedure
<P §.27. This procedure incorporates the storage and inventory guide) ines
contained 1n NRC [nformation Notice No. 90-09, "Extended Interim Storage of
wow Level Radioactive waste by Fuel Cycle and Material Licensee".

The same radiological and security controls currently in force at the £ast
Radwaste Building will apply at the South Radwaste Building. The South
Radwaste Building 1s surrounded by a locked fence and al) building access
Joors will normally be locked, with keys controiled by Radiation Safety
Cepartment., A1l access to the building will be controlled through the
Radiation Safety Office and the Palisades RWP/Dosimetry System. Buildin
status sheets will be updated on a monthly basis or whenever radiologica
conditions change. Any areas outside the building reaching Smr/hr or greater
shall be posted in accordance with current HP Procedures.

Since the South Radwaste Building will be used far the storage of low level
radioactive waste and not for radicactive waste processing, it is believed
that the public health and safety will not be adversely affected.

It 15 Palisades’ intent to continue to us: the South Radwaste Building to
store low level radioactive waste (LLW) unt.) such time when radwaste

generators in Michigan are again allowed to ship ,adioactive waste to the
burial sites. Upon resumption of shipping to the burtal sites the South
Radwaste Building will be emptied, surveyed and returned to the plant for ~on.
radiological material storage.

ST

Gerald B Slade
Genera)l Manager

CC Administrator, Region III, USNRC
Resident Inspector, Palisades
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- APPENDTX }
IFERENCE 7
UNITED STATES
NUCLEAR REGULATORY COM

WASHINGTON. D C 206858

Gerald B, $lade
'lant Genera) Manager
*a’:isades Plant
vOnsumers Power Company
27780 Blue Star Memorial Highway
Covert, Michigan 49043

REQUEST UNDER 10 CFR 20.302 TO RETAIN CONTAMINATED SO1IL ONSITE AT
PALISADES PLANT (TAC NO. 67408 )

By letters dated November 12, 1987, and January 25 1988, (Reference 1 of the
enclosed Safety Evaluation (SE)), Consumers Power Company submitted a reguest
pursuant to 10 CFR 20.302(a) for the disposal of contaminated sofl onsite at
the Palisades Plant. WG have completed our review of the request and find your
procedures (with cCommitments as documented in Reference 1) to be acceptable.
L 18 granted prov ided that Rtf"g_u_al 1-4 of the encloses Safety
fnta your 0FYEtve Doie CAlcuTatfon +

re parssnest . facorparsted
Manual (ODCM) as an Append 'so, future modiffeations commitment s
shall be reported to the NRC 1n accordance with the appiicable ODCM change
Protoco’. We further find that the radiological environmenta! impact of the
Proposed action meets the staff criteria as reflected in Reference 6 of the
enclosed safety Evaluation.

Brian Holian, Project Manager

Project Directorate [1I-1

Division of Reactor Projects I11/1V/V
Office of Nuclear Reactor Regulation

Enclosyre:
As stated




Mr, Thomas A, McNish, Sec etary
.onsumers Power Company
212 West Michigan Avenue

AGSAY

ackson, Michigan 492

udd L. Bacon, Esquire
sumers Power Company
west Michigan Avenue

Jackson, Michigan 49201

Io ]
-
"
~

Regional Administrator, Region 1]
J.5. Nuclear Regulatory Commission
799 Roousevelt Road

alen Ellyn, I11inois 60137

Jerry Sarno

Township Supervisor
Covert Township

36197 M-140 Highway
Covert, Michigan 49043

0ffice of the Governor
Room 1 - Capitol Building
Lansing, Michigan 48913

Mr. Patrick M. Donnelly
Ofrector, Safety and Licensing
Palisades Plant

27780 Blue Star Memortal Hwy.
Lovert, Michigams 45043

Resident [nspector

¢/0 U.S. Nuclear Regulatory Commission

Palisades Plant
27782 Blue Star Memorial Hwy,
Covert, Michigan 49043

eaith
Q. Box 30038
Lansing, Michigan

serald Charnoff, P

>haw, PitLtman, Potts &
Trowbridge

<300 N, Street, N.W.

washington, 0.C. 20037

Mr. David L. Brannen

Vyice President

Palisades Generating Company

c/0 Bechtal Power Corporation

15740 Shady Grove Road

Gafthersburg, Maryland

Roy W. Jones

Manager, Strategic Program
Development

westinghouse Electric Corporat

4350 Northern Pike

Monroeville, Pennsylvania




: % UNITED STATES
- " NUCLEAR REGULATORY COMMISSION
J WASHINGTON, O C. 20888

SAFETY EVALUATION RELATED 70

THE PALISADES NUCLEAR PLANT

FETENTION OF CONTAMINATED SOIL ONSITE

INTRODUCTION

In reference (1), Consumers Power Company (CPCo) requested approval pursuant to
Section 20,302 of Title 10 of the Code of Federal Regulations (CFR) for the
disposal of licensed materia) net previously considered by the NRC 1n the
Palisades Final Environmental Statement (FES), dated June 1972, The petition
submitted contains a detailed description of the licensed material (1.e,,
contaminated sofl) subject to this 10 CFR ¢J.302 request. The 8,000 cubic feet
of onsite contaminated soi) contains a total radionuclide inventory of 5.1 mC1,
based on radioactive material that was deposited in the sof] due to the flooding
of the South Radwaste Building. The contaminated area 1s located inside the
security fences, and 1s on company controlled land., This area (South Radwaste
Area) is fenced fn, within the plant's south security fences. Thus it i
inaccessible to the public (see Figures 1 and 2).

In the submittals (References 1-5), the licensee addressed specific information
requested in accordance with 10 CFR 20.302(a), provided a detailed description
of the licensed materfal, thoroughly analyzed and evaluated the environmenta)
effects relative to retention of the contaminated soi) onsite, and committed

to follow specific procedures to minimize the risk of unexpected exposures.
Although the environmental impact of the proposed action 1s well within the dose
criteria contained in the Commission's Below Regulatory Concern (BRC) Policy
Statement, dated July 3, 1990, the licensee has not requested, and the staff nas
not considered, the acﬁi.ns described herein to be exempt from NRC regulation,

CPCo plans to dispose of the 6,000 calrtc feet of contaminated soil onsite
pursuant to 10 CFR 20.302. The area, known as the South Radwaste Area, nas
been contaminated by seyeral cooling tower overflows (three times in an eignt.
year period), and has sub equently been redistributed by heavy rain showers.
The cooling tower overf were caused by instrument failures that Opened the
cooling tower bypass valve during normal operation. This valve is now electri-
cally isolated during cooling tower operation, The Ticensee conducted a soi!
survey because the South Radwaste Building was in the main path of the water
overflows from the cooling tower. Survey results indicated that radicactive
material was deposited in the sofl. ATthough the majority of the radicactive
material has been packaged as radwaste and will be subsequently shipped offsite
(16 boxes each having a volume of 98 cubie feet, containing 85% of the estirates
activity), a large volume of low level contaminated soil 1s contatned in *»e
fenced area described as the South Radwaste Ares.



The specific area contaminated is nouted as Area B on the survey grid map [ see

Figure 2). The total activity of this area (5.1 mCi) 15 based ca 6,000 cubig
feet of 501! contaminated with the spoils from the South Radwaste 2uilaing.
Table ! 1ists the principal nuclides 1dentified in the contaminated soil, “re

activity in this table 1s based on measurements in 1387; see data from a recent
submittal (Reference 5) shows that activity concentrations in the contaminated
ared have decreased by approximately 10 percent, The radionuclide half.lives,
which are dominated by 30-year Cs-137, meet the staff's 10 CFR 20.302 gquidelines
Reference &, which applies to radionyclides with half-lives less than 35 years .

Table |
Average
Nuclide Concentration (pCi/q) Total Activity ‘mCi)
Co-60 0.08 0.079
Cs-137 30 5.0

Tota) L4
RADIOLOGICAL IMPACTS

The licensee has evaluated the following potential exposure pathways to members
of the general public from the radionuclides in the contaminated soil: (1)
external exposure caused by direct radfation from radionuclides in the soi!; :n4
(2) internal exposure from inhalation of resuspended radionuclides. The staff
has reviewed the licensee's calculational methods and assumptions and finds tnat
they are consistent with NRC Regulatory Guide 1,109, "Calculation of Annual
Doses to Man from Routine Releases of Reactor Effluents for the Purpose f
Evaluating Compliance with 10 CFR Part 50, Appendix I," Revision 1, Octover (377
The staff finds the assessment methodology acceptable. The dose assessments are
based on the following:

1. 5.1 mCi of contaminated sofl distributed over 12,000 square foot
planar source having a thickness of 0.5 feet (6000 cubic feet
source volume),

2. Direct radiation exposure of 2000 hours per year.

3.  Inhalation exposure based on 2000 hours per year is minimized “.e
to six-inch layer of gravel (which inhibits wind erosion.)

4, Groundwater not considered because there are no domestic wel's '
the area down-gradient from tne plant,
Doses calculated from these pathways are shown in Table 2. The total ose '
0.85 mrem per year is within the staff's guideline of 1 mrem per year ~«'e-e" ¢
6).



Table 2

whole Body Dose Received by
Maximally Exposed [naividual

Pathway ‘mrem/year)
Groundshine 0.85
Inhalation 0.00081

Groundwater I[ngestion 0.0
TOTAL -}

The above doses are a small fraction of the 300 mrew received annually by
members of the general public in the United States and Canada from sources of
natural background radiation (Reference 7).

Based on our review of the proposed disposal of contaminated soi) onsite, we
conclude that:

(1) The radicactive materfal will be disposed in a manner such that it is
unlikely that the material will be recycled;

(2) Doses to the total whole body and any body organ of a maximally
exposed individual (& member of the general public or a
non-occupationally exposed member) from the probable pathways of
exposure to the disposed materfa) will be Tess than | mrem per year;

(3) Doses to the total whole body and any body organ of an fnadvertent
intruder from the probable pathways of exposure will be less than 5
mrem per year since the burtal locatfon {s on company-controlled
land;

(4) The radiatfon exposures to the nuclear station workers are small
compared to the routine occupational exposures at the Palisades
Plant;

(5) The possible radfation risks to members of the genaral public as a
result of such disposal are wel)l helow regulatory limits and smal! ‘n
comparison to the doses they receive each year from natural background
radfation.

The licensee's procedures and commitnents as documented in the submittal are
acceptable, provided that they are permanently incorporated into the licensee
Offsite Dose Calculation Manual (ODCM) as an Appendix, and that future
modifications be reported to NRC in accordance with the applicable ODCM change
protocol.
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