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RELEASE POINTS

There are four systems from which liguid effluents are released to the
environment. These are the Ligquid Radwaste System, the Condensate
Demineralizer System, the Turbine Building Sump, and the Units 1 and 2
Steam Generator Blowdown. Figure 6.1 provides an outline of the
liguid release paths and discharge points with associated flow rates
and radiation monitors.

All liquid effluents are ultimately discharged to the Diffuser Pond
which releases to the Tennessee River. The Essential Raw Cooling
Water (ERCW) provides diluticn for liguid effluents at a minimum flow
rate of 15,000 gpm. ERCW flow is monitored by radiation monitors
0-RM-133, -134, -140, -141. The inlet of the Diffuser Pond is
monitored by radiation monitor 0-RM-90-211.

Lisuid Red ;

The Ligquid Radwaste System processes liquid from the Reactor Building
and Auxiliary Building Floor Drains and the laundry/hot shower and
chemical drain tanks. Figure 6.2 provides a schematic of the Ligquid
Radwaste System, showing the liguid pathways, flow rate and radiation
mopitors. The mormal release points for liquid radwaste are the
Monitor Tank and the Cask Decontamination Collector Tank (CDCT). The
Monitor Tank has a capacity of 22,000 gal and is released routinely at
2 flow rate of 125 gpm. The CDCT has a capacity of 15,000 gal and is
also released routinely at a flow rate of 125 gpm. The Momitor Tank
and CDCT discharge to the Cooling Tower Blowdown (CTED) line as a
batch release and ars moniiored by radistion monitor 0-RM-90-122,

Condensate Deminera.izer System

The Condensate Demineralizer System processes liquid wastes coming
from the Bigh Crud Tanks (BCT-1 and -2), the Neutralization Tank, and
the Non-Reclaimable Waste Tank (NRWT). The HCTs have a capacity of
20,000 gal and » maximum discharge flow rate of 245 gpm. The
Neutralization Tank has a capacity of 19,000 gal and a max imum
discharge flow rate of 245 gpm. The NREWT has a capacity of 11,000 gal
and 2 maximum discharge flow rate of 245 gpm. The Condensate

Demineralizer System is routinely released to the CTED line and is
monitored by radiation momitor 0-RM-90-225,

Turbine Building Sump

The Turbine Building Sump (TBS) mormally releases to the Low Volume
Waste Treatment Pond (LVWTP) but canm be released to the Yard Pond.
The TBS has a capacity of 30,000 gal and a design discharge release
rate of 1,750 gpm per pump. TBS releases ere monitored by radiation
monitor 0-RM-90-212.
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The Steam Generator Blowdown (SGBD) is precessed in the Steam

Generator
discharge

discharges to the CTED line are continuo
radiation monitors (1) (2)-RM-$0-120,

Draindown Flash Tanks or SGED Heat Exchangers.

has a maximum flow rate of 80
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OFFSITE DOSE CALCULS "ION/ENVIRONMENTAL MONITORING METHODOLOGIES
6.1 LIQUID RELEASES
6.1.1 Pre-Release Analysis

Radwaste tanks will be recirculated through two volume changes prior
to sampling to ensure that a representative sample is obtained. The
condensate demineralizer waste evaporator blowdown tanks cannot be
recirculated. However, the contents will be transferred to the waste
distillate tanks prior to release.

Condensate demineralizer tanks are routinely continuously released?®
and utilize a composite sampler to obtain a representative sample
while being discharged. In the event of an inoperable effluent
radiation monitor or composite sampler, a two volume recirculation and
two independent samples and analyses will be performed. Releases from
the steam generator blowdown and turbine building sump® are

considered continuous and grad sampled daily.

Prior to a batch release, a grab sample will be taken and apalyzed to
determine the concentration, pCi/ml, of each gamma-emitting

nuclide. For continuous releases, Gaily grab or composite samples
will be taker and analyzed to determine the comcestration, uCi/ml,

of each gamma-emitting nuclide. Composite samples are maintained (as
reguired by Table 2.2-1) to determine the concentration of certain
nuclides (E-3, Fe-55, Sr-89, $r-90, and alpha emitters).

For those nuclides whose activities are determined from composite
samples (i.e. Sr-89, Sr-90, Fe-55 and BE-3) the concentrations for the
previous composite period will be assumed as the concentration for the
next period to perform the calculations in Sections 6.3 and 6.5. The
actual measured concentrations will be used for the dose calculations
described in Section 6.6.

a Sampling reguirements for these release points are applicable only
during periods of primary to secondary leakage or the release of
radioactivity as detected by the effluent radiation momitor
provided the radiation momitor setpoint is at a LLD of ¢ 1E-06
HCi/ml and allowing for background radiation during perinds when
primary to secondary leakage is occurring.
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QFFSITE DOSE CALCULATION/ENVIRONMENTAL MONITORING METHODOLOGIES
6.1.2 MPC-Sum of the Ratios

The sum of the ratios (Rj) for each release point will be calculated
by the following relationship,

3
Ry = E T (6.1)
where:
R = the sum of the ratios for release point j.
Mgc1 = the MPC of radionuclide i, pCismL.
C3 = concentration of radionuclide i, pCi/smL.

The sum of the MPC ratios must be £ 1 due to the releases from any or
all of the release points described above.

The following relationship is used to ensure that this criterion is

met:
fi1Ry 2Ry « fiRy « f4Rg (6.2)
Rns - £ 1.0
F

where

Rrps = sum of the ratios of the turbinme building sump as
determined by equation 6.1.

£1.92.13.£4 = effluent flow rate for radwaste, condensate
demineralizer system and each of the steam generators,
respectively, gpm.

R1.Ry.E3.Rg = sum of ratios for radwaste, condensate
demineralizer system and each of the steam generators,
respectively, as determined by eguaticn 6.1.

F = minimum dilution flow rate for CTED, 15,000 gpm.

6.1.3 Post-Release Analysis

A post-release analysis will be done using actual release data to
ensure that the limits specified in ODCM Control 1.2.1.1 were not

exceeded.

A composite list of concentrations (Cj). by isotope, will be used

with the actual waste (f) and dilution (F) flow rates (or volumes)
during the release. The data will be substituted into Eguationm 6.2 to
demonstrate compliance with the limits in ODCM Comtrol 1.2.1.1. This
data and setpoints will be recorded in auditable records by plant

personnel.

lctormnttlnq/lonnmbcring Changes Only

0131w

R26



SON ODCM

Rev. 27

Page 68 of 174

OFFSITF _DOSE
6.2 1N, NUMENT SETPOINTS

Liguid etflueat monitor setpoints are determined to ensure that the
concentration of radioactive material released at any time from the
site to UNRESTRICTED AREAS does not exceed the MPC limits referemnced
in ODCM Comtrol 1.2.1.1 and to identify any unexpected releases.

€.2.1 Discharge Point Momitor Setpoipts (0-RE-90-211,

The setpoints for the discharge point momitor, RE-90-211, and for ERCW
monitors (RE-90-133,134,140,141) are set to ensure that the
concentration of radioactive materials released at any time from the
site do not exceed the limits given in ODCM Conmtrol 1.2.1.1. The
setpoints for these monitors will be set to alarm if the activity inm
the stream exceeds 2 value of 1E-06 pCisml.

6.2.2 ~RM-80- ;: D-RM-90-225:

- - - 2 - - "IZHIIZI!

There are five release point effluent monitors: the Liguid Radwaste
System radiation monitor 0-RM-90-122; the Condensate Demineralizer
System radistion momitor 0-RM-90-225; the Turbime Building Sump
radistion monitor O-RM-90-212; and the Steam Generator Blowdown (SGBD)
radiation monitors 1,2-RM-90-120,121.

The batch release points, the Liguid Radwaste System and the
Condensate Demineralizer System (if being released im a batch mode ) ,
are looking at an undiluted waste stream ar it comes out of a2 tank.
The purpose of the monitor setpoints for these batch releases is to
identify any release that is larger than expected and would have the
potential to exceed the 10 CFR 20 limits after dilution. Setpoints are
calculated as described in Section 6.2.3.

The continuous release points, the Condensate Demineralizer System,
the Steam Generator Blowdowns and Turbine Building Sump, will mot be
releasing radicactivity unless there is a primary to secondary leak.
When there is mo identified primary to secondary leakage, these
release points are monitored to indicate the presence of elevated
activity levels in these systems. Iz accordance with the reguirements
of ODCM Table 2-2.1 footmote h, the setpoints for these momitors will
be set to alarm if the activity in the stream exceeds a value of
1x10-¢ pcisml,

When there is identified primary to secondary leakage, the continuous
release points are monitored to identify any release that is larger
than expected and would have the potential to exceed the 10 CFR 20
limits after dilution. The monitor setpoints are calculated in the

Entire Page Changed
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same manser as the batch release peint monitor setpoinmts, described in
Section 6.2.3, when this is the case. When these release points are
being treated in this manner, a single batch release is defined as all
effluent reloased through this point on 2 continuous bases for a
period of time (usually ome week).

6.2.3 Batch Release Point Monitor Setpoint

For each release from a release point, two setpoints are calculated:
one based on the monitor response to the contemts of the effluent
Stream: and another based on the predicted response of the momitor to
*he activity in the release stream if it were large enough to exceed
the 10 CFR 20 limits after dilution. The expected monitor response, R
in cpm, is calculated using eguation 6.3 below. The maximum
calculated setpoint, Smax- is calculated using Equation 6.4 below.

A comparison is made between these two calculated setpoints to
determine which is used. The actual monitor setpoint for the release
is set egual to X times the expected monitor response, or to the
mazximum calculated setpoint, whichever is less. X is ar
administrative factor designed to account for expected variations in
monitor response (it will be defined in approved plant instructionms).
The X times expected response setpoint allows for the identificatiecn
of any release of radioactivity above the expected amount. The
maximum calculated setpoint ensures that the release will be stopped
if it exceeds the 10 CFR 20 concentration limits after dilutionm.

Zxpected response
RSB¢Ifoi'Ci
i
where
B = mopitor background, cpm.
Eff; = monitor efficiency for nuclide i, cpm per uCi/ml.
C; = tank concentration of muclide i, pCi/ml.

Lalculated Maximum Monitor Setpoinmt

SF (Fy « (A * Faiq))

S-“s (R - B) « B
F'lj
where
SF = safety factor for the monitor.
Fo = flow of waste stream, gpm.
Faii = flow of the dilution stream, gpm.
A =

fraction of dilution flow allocated to this release point.
For the TBS, this fraction is zero. The fractioms for the
remaining 4 release points are defined as the ratio of the

Entire Page Changed
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allocated minimum CTBD flow for chat release point to the
total minimum CTED flow. The minimum CTBD flow allocation
for these release points is as follows;
Radwaste 9000 gpm
Condensate demineralizer 3000 gpm
Steam Generator Blowdown (Ul) 1500 gpm
Steam Generator Blowdown (U2) 1500 gpm
NOTE: These allocation factors may be adjusted for a particular
release if it is known that there are no releases being made
through other release points into the CTBD. For example, if
there are no rel:ases being made through the Condensate
Demiperalizer or either Steam Generator Blowdown, the
allocation factor for the Radwaste System may be calculated
using the entire 15,000 gpm {low rate. In addition, if the
CTBD flow rate is greater than 15,000 gpm, the additional
flow rate may be used in the calculation of the alliocation

factors.

Ry = sum of the MPC ratios for release point j as calculated in
Section 6.1.2.

R = expected monitor response, cpm, as calculated above.

B = background, cpm.

Estire Page Changed
Reformatting/Renumbering Changes Only

R25
R26



SON ODCM
Rev. 26
Page 71 of 174

e / I

6.3 CUMULATIVE LIQUID EFFLUENT DOSE CALCULATIONS

Doses due to ligquid effluents are calculated for each release for all
age groups (adult, teen, child and infant) and organs (bone, liver,
total body, thyroid, skin, kidney, lung and GI tract). Pathways
considered are ingestion of drinking water, fish consumption and
recreation-shoreline. The maximum individual dose from drinking water
is assumed to be that calculated at the location immediately
downstream from the diffuser. The maximum individual dose from fish
ingestion is assumed to be that calculated for the consumption of fish
caught anywhere between the plant and the first downstream dam
(Chickamauga Dam). The maximum potential recreation dose is
calculated for a location immediately downstream of the plant

outfall. Dose factors for these age groups and pathways are
calculated as described in Sectiom 6.7. For pathways with no age or
organ specific dose factors (i.e. shoreline recreation), the total
body dose will be added to the internmal organ doses for all age groups.

The general egquation for the dose calculations is:

Dose = J A;, T C; D (6.5)
i
where:
Aje = the total dose factor to the total body or any orgam t for
nuclide i, mrem/hr per uCi/ml. The total dose factor is the
sum of the dose factors for water ingestion, fish ingestion,
and shoreline recreation, as defined in Section 6.7.
v 4 = the length of time period over which the concentrations and
the flows are averaged for the liquid release, hours.
C; = the average concentration of radionuclide i, in undiluted

liguid effluent during the time period T from any liguid
release, uCi/ml.

D = the near field average dilution factor for C; during any
effluent release. D is calculated by the following egquation:

FLOW,,
D =

0.60 RF
where:

FLOW,, = maximum undiluted liguid waste flow during the release,
cfs. For TBS releases, this term is the diluted waste flow
into the pond.

0.60 = mixing factor of effluent iz river, defined as the
percentage of the riverflow which is available for dilution
of the release.

RF = default riverflow, cfs. For each release, this value is set
to 7900 cfs (the lowest average quarterly riverflow recorded
from the period 1978-1988).
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From the four age groups considered, the maximum is determined by
comparing all organ doses for all Age groups. The age group with the
highest single organ dose is selected as the critical age group. The
total body and maximum organ doses for the critical age group are used
in the calculation of the monthly dose described in Section 8.3.1.

6.3.1 Mopthly Dose Calculations

At the end of each month, the actual average riverflow for the month
is used to recalculate the liguid doses. The monthly cumulative dose
is defined as the sum of the doses for the critical age group for each
release Quring the month. Thus, the monthly cumulative dose will be a
conservative value, consisting of doses belonging to various age
groups depending on the mix of radionuclides. These doses are
multiplied by the ratio of the default riverflow (7900 cfs) to the
actual monthly average riverflow to obtainm the monthly dose. The
total body and maximum organ doses determined in this manner are then
used to determine the cumulative quarterly and annual doses described
in Section 6.3.2, and for the dose projections described in

Section 6.5.

6.3.2 Cumulative Doses

Quarterly and annual sums of all doses are determined at the end of
each month to compare to the limits given in ODCM Control 1.2.1.2.
These quarterly and annual sums will be the sum of the monthly
cumulative doses described in Sectiom 6.3.1 for the appropriste months
in the quarter or year. These doses will be used in the comparison to
the limits.

6.3.3 Comparison to Limits

The cumulative calendar Quarter and calendar year doses are compared
to the limits in ODCM Conmtrol 1.2.1.2 once per 31 days to determine
compliance.

lotornlttinq/lcnunboring Changes Only R26
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The liguid radwaste
maintained and opera

A flow diagram for the LRTS is given inm Figure

consists of one reac
and equipment drain
foliowing shared equ
tank and pumps, one
one filter, one floo
filter, a waste cond

and two pumps, a chemical
shower tanks and pump

decontamination tank
Building floor end e
two distillate tanks
and the associated P
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treatment system described below shall be

ted to keep releases ALARA.

6.2. The system

tor coolant drain tank with two pumps and a floor
sump inside the contaimment of each unmit and the
ipment inside the auxiliary building: one sump
tritiated drain collector tamk with two pumps and
r drain collector tank with two pumps and one
ensate tank filter, three waste condensate taasks

drain tank and pump, two laundry and hot
+ & Spent resin storage tank, a cask

with two pumps and two filters, Auxiliary

guipment drain sump and pumps, and

evaporator with

+ @ Mobile Waste Demineralizer System (if needed)

iping, valves aud instrumentation.
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In accordance with ODCM Surveillance Requirement 2.2.1.3,
projections will be performed by averaging the
doses as determined ir Sectiom 6.3.1.
the limits, these averages are assigned
the upcoming month.

dose

two previous month's

To determine compliance with
as the dose projections for

The projected doses are compared to the limits of ODCM Control
1.2.1.3. 1If the projected doser exceed either of these limits, the
liguid radwaste treatment system shall be used to reduce the

radioactive materials in liguid wastes prior to their discharge to
UNRESTRICTED AREAS.
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6.6 QUARTERLY DOSE CALCULATIONS

A complete dose amalysis utiliz

ing the total estimated liquid releases

for each calendar guarter will be performed and reported as required

in ODCM Administrative Control

that which is described in this
values reported by the plant pe
this calculation. to be comtinu

The average dilution factor, D,

1
D = (fo
RF * 0.60
and 1
D= (fo
RF
where:
RF = the average actual rive

dose is being determine

5.2. Methodology for this analysis is
section using the guarterly release
rsonnel. The releases are assumed, for
ous over the 90 day period.

used for the guarterly calculations is:

I receptors upstream (6.6)
of Chickamauga Dam)

r receptors downstream {6.7)
of Chickamauga Dam)

rflow for the location at which the
d, cfs.

C.60 = the fraction of the riverflow available for dilution in the

near field, dimensionle

6.6.1 WATER INGESTION

Water ingestion doses are calculated for each water supply identified

within a 50 mile radius downstr
ingestion doses are calculated
organ as described below:

Porg = 10% $.80E-09 Ay;, 0

where

10¢ = conversion factor,
9.B0E-0C = conversion factor,

eam of SON (Table 6.1). Water
for the total body and each internal

D exp(-8.64E+04 ) t,) (6.8)

pCisci,
cfs per ml/hour.

Awit = Dose factor for water ingestion for nmuclide i, age group
t, mrem/bour per uCi/ml, as calculated in Section 6.7.1.

Q; = Quantity of nuclide

D = dilutior factor, as

L = radiclogical decay
(Table 6.2).

i released during the quarter, Curies.
described above, cfs-1,
constant of muclide i, secopds-}
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ta = decay time for water ingestion, equal to the travel time
from the plant to the water supply plus one day to account
for the time of pProcessing at the water supply (per
Regulatory Guide 1.109), days.

E.64E+04 = conversion factor, seconds per day.

6.6.2 FISH INGESTION

Fish ingestion doses are calculated for each identified reach within a
S0 mile radius downstream of SQN (Table 6.1). Individual fish
ingestion doses are calculated for the otal body and each internal
organ as described below:

Dorg = 10% 9.80E-09 0.25 Apje Q; D exp(-8.64E+04 Aj tg) (6.9)

where

10¢ = conversion factor, pCi/Ci.

9.80E-09 = conversion factor, cfs per ml/hour.

0.25 = fraction of the yearly fish consumption eaten in one
quarter, dimensionless.

Apie = Dose factor for fish ingestion for nmuclide i, age group t,
mrem/bour per uCi/ml, as calculated im Section 6.7.2.

Q3 = Quantity of nuclide i released during the qguarter, Curies.

D = dilution factor, as described above, cfs-!.

Ay = radiclogical decay comstant of muclide i, seconds-}
(Table 6.2).

ta = decey time for fish ingestion, egual to the travel time

from the plant to the center of the reach plus omne day to

account for transit through the food chain and food

preparation time (per Regulatory Guide 1.109), days.
8.64E+04 = conversion factor, seconds per day.

6.6.3 SHORELINE RECREATION

Recreation doses are calculated for each identified reach within a 50
mile radius downstream of SQN (Table 6.1). It is assumed that the
maximum exposed individual spends 500 hours per year on the shoreline
at 2 location immediately downstream from the diffusers. Individual
recreation shoreline doses are calculated for the total body and skin
as described below:

Dorg = 10° 9.80E-09 rf Agjy Q5 D exp(-8.64E+04 A tg) (6.10)
where
10¢ = conversion factor, uCisCi.

9.80E-09 = conversion factor, cfs per ml/hour.
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rf

ta

B.64E+04

recreation factor, used to account for the fact that the

same amount of time will not be spent at a recreation site

during each guarter. Recreation factors used are:

lst quarter - 0.1

2nd guarter - 0.3

3rd quarter - 0.4

4th quarter - 0.2.
Dose factor for shoreline recreation for nuclide i, age
group t, mrem/hour per uCi/ml, as calculated in
Section 6.7.3,

= quantity of nuclide i released during the guarter, Curies.

dilution factor, as described above, cfs-1.

radiclogical decay comstant of nuclide i, seconds-?
(Table 6.2).

decay time for recreation, egual to the travel time from
the plant to the center of the reach, days.

conversion factor, seconds per day.

6.6.4 TOTAL MAXIMUM INDIVIDUAL DOSE

The total maximum individual total body dose is obtained by summing
the following for each &ge group: the highest total body water
ingestion dose from among all the public water supplies; the highest
total body fish ingestiom dose from among all the reaches; and the
total body maximum shoreline recreation dcse. The total maximum
individual organ dose is obtained by summing the following for each
organ and each age group: that organ's highest water ingestion dose
from among all the public water supplies; that organ’s highest fish
ingestion dose from among all the reaches; and the total body maximum
shorelive recreation dose. The total maximum individual skin dose is
that skin dose calculated for the maximum shoreline dose.

6.6.5 POPULATION DOSES

For determining populstion doses

plant, an average dose is calculated for each age group and each
pathway and then multiplied by the population.

For water ingestiom, the general eguation used for calculating the
population doses, POPWTE, in man-rem for a given PWS is:

POPWIR, = 10-% J pop, J pop, amvw, TWDOS e

where:

POPWTR,

m=l a=1

= water ingestion population dose to orgas t, man-rem,

lcfcrmattlnq/lcnumborinq Changes Only
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POP, = fraction of population in each age group a (from
RUREG CR-1004, table 3.39).
Adult = 0.665
Child = 0.168
Infant = 0.015
Teen = 0.153
POPy, = population at PWS m. The 4 PWSs and their populations
are listed in Table 6.1.
AT™MW, = ratio of average to mazimum water ingestion rates for

each age group a. Maximum water ingestion rates are
given in Table 6.3. Average water ingestion rates, in
L/year, (from R.G. 1.109 Table E-4) are:

Adult = 370

Child = 260

Infant = 260

Teen = 260

TWDOS ym¢ = total individual water ingestion dose to organ t at PWS§
m, to the age group a, as described in Section 6.6.1,
msem,

107 = conversion factor for rem/mrem.

For population doses resulting from fish ingestion the calculation
assumes that all fish caught within a 50-mile radius downstream of SON
are consumed by local population. An additional 7-day decay term is
added due to distribution time of sport fish. The genmeral egquation
for calculating population doses, POPF, in man-rem from fish ingestion
of all fish caught withis a 50-mile radius downstream is:

453.6 HVST APR 4 3  TFDOS,., POP,

POPF, = I ] (6.12)
10? 30? r=1 a=1 FISH, POP,
where:
POPF, = total fish ingestion population dose to organ t, man-rem,
HVST = fish barvest for the Tencessee River, 3.04 ibs/acre/year.
APR = size of reach, acres (Table 6.1).
TFDOS,re = total fish ingestion dose to organ t for reach r, for
the age group a, as described in Section 6.6.2, mrem.
POP, = fraction of population in eack &ge group a, as given
above.
FISH, = amount of fish ingested by each age group a, kg/year.
Average fish ingestion rates (R.G. 1.109 Table E-4) are:
Adult = 6.9
Child = 2.2
Teen = §.2
453.6 = comversiom factor, g/1b.
10? = conversion factor, mrem/rem.
10? = conversion factor, g/kg.
Reformatting/Renumbering Changes Oaly K26
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For recreation shoreline, the general
the population doses, POPR, in man-rem is:

equation used for calculating

REQFRA s
POPR, = I TSHDOS., SHVIS, HRSVIS, (6.13)
107 8760 r=1

where:

POPRy = total recreation population dose for all reaches to
organ t, man-rem.

REQFRA = fraction of yearly recreation which occurs in that
quarter, as given in Sectiom 6.6.3.

TSHDOS . = total shoreline dose rate for organ t, in reach r,
mrem/h.

SHVIS, = shoreline visits per year at each reach r, {(Table 6.1).

HRSVIS = length of shoreline recreation visit at reach r, 5 hours.

10? = conversion factor, mrem/rem.

8760 =

conversion factor, hours/year.

Reformatting/Renumbering Changes Only
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6.7 LIOUID DOSE FACTOR EQUATIONS
6.7.1 WATER INGESTION - Awiv (mrem/hr per pCi/ml)

DFpiat Uwa 10¢ 10?

Auit =
8760
where
DFpiac = ingestion dose conversion factor for nuclide i, age group
&, organs t, mrem/pCi, (Table 6.4).
Uwa = water cousumption rate for age group a, L/year,
(Table 6.3).
106 = conversion factor, pCi/pCi.
10? = conversion factor, ml/L.
8760 = conversiom factor, hours per year.

6.7.2 FISE INGESTION - Arit (mrem/hr per uCi/ml)

DFpiat Ugy B; 10¢ 102

Api¢ =
8760
where:

DFpiat = ingestion dose comversion factor for nuclide i, age group
&, organ t, mrem/pCi, (Table 6.4).

Usa = fish consumption rate for &ge group a., kg/year,
(Table 6.3),
By = bioaccumulation factor for nuclide i, pCi/kg per pCisL,

{(Table 6.5),

106 = conversion factor, pCi/uCi.
10? = conversion factor, ml/L.
8760 = conversion factor, hours per year.

6.7.3 SHORELINK RECREATION - Agjy (mrem/hr per wCi/ml).

DFgie Ko M W 107 10% p
Apie = [1-.!?(-\itb)]
8760 * 3600 )y

where:

DFgije = dose comversion factor for standing on contaminated ground
for nuclide i and organ t (total body and skin), mrem/hr per
pCi/m?, (Table 6.6).

K. = transfer coefficient from water to shoreline sediment,

L/kg-hr, (Table 6.3).
™ = mass density of sediment, kg/m?, (Table 6.3).
Rotornattinq/lonunborinq Changes Only R26
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W = shoreline width factor, dimensionless, (Table 6.3).
102 = conversion factor, ml/L.
106 = conversion factor, pCi/uCi.
3600 = conversion factor, seconds/hour.
Aj = decay constant for nuclide i, seconds-!, (Table 6.2).
th = time shoreline is exposed to the concentration on the water,
seconds, (Table 6.3).
U = usage factor, 500 hours/year.
8760 = conversion factor, hours/year.
Reformatting/Renumbering Changes Only R26
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Table 6.1
RECEPTORS FOR LIQUID DOSE CALCULATIONS

Tennessee River Reaches Within 50 Mile Radius Downstream of SQR

| Beginning Ending Size Recreation

Name IRM IRM__  (acres)

Chickamauga Lake 484.0 471.0 9839 5,226,700
below SQN

Nickajack Lake 471.0 435.0 5604 240,700
(Part 1)

Nickajack Lake 435.0 $25.0 $326 607,600
{Part 2)

Guntersville Lake 425.0 400.0 6766 104,000

Public Water Supplies Within S0 Mile Radius Downstream of SQOK

Name IBM Eopulation
E. I. DuPont 469.9 1,400
Chattanooga, TN 465.3 424,000
South Pittsburg, TN 418.0 4,898
Bridgepert, AL 413.6 4,650
|
Reformatting/Renumbering Changes Only R26
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H-3
Cc-14
Na-24
P-32
Cr-51
Mn-54
Mn-56
Fe-55
Fe-59
Co-57
Co-58
Co-60
Ni-63
Ni-65
Cu-64
2n-65
Zn-69m
Zn-69
Br-82
Br-B83
Br-8s
Br-8%
Rb-86
Rb-88
Rb-89
Sr-8¢9
Sr-90
Sr-91
Sr-92
¥-90
Y-91m
Y-01
Y-92
Y-03
Zr-95%
2r-97
Nb-§5%
Rb-97
Mo-99
Tc-99m
Tec-101
Ru-103
Ru-105
Ru-106

Half-Life

E‘
F

+46E+06
.01E+09
.0DE«02
.06E+04
.99E+04
.SOE«+05
+S85E«02
.42E+06
.43E+04
3.90E+05
1.02E+05
2.77E+06
$.27E+07
1.51E+02
7.62E+02
3.52E+05
8.26E+0D2
5.56E+01
2.12E+03
1.43E+02
3.18E+01
2.87E+00
2.69E+04
1.78E+01
1.54E+01
7.28E404
1.50E+07
5.70E+02
1.63E+02
3.85E+03
4.97E+01
B.43E+04
2.12E+02
6.06E+02
9.22E+04
1.01E+03
S5.05E+04
7.21E+01)
3.96E+03
3.61E+02
1.42E.01
5.67E+04
2.66E+02
5.30E+05

O B WO W

s
!
1.79E-09
3.B4E-12
1.2BE-05
5.61E-07
2.90E-07
2.57E-08
7.45E-05
8.13E-09
1.80E-07
2.96E-08
1.13E-07
4.17E-09
2.19E-10
7.65E-05
1.52E-05
3.28BE-08
1.40E-05
2.08E-04
5.45E-06
8.08E-05
3.63E-04
4.02E-03
4.20E-07
6.49E-04
7.50B-04
1.59E-07
7.70E-10
2.03E-05
7.08E-05
3.00E-06
2.32E-04
1.37E-07
5.45E-05
1.91E-05
1.25E-07
1.14E-05
2.29E-07
1.60E-04
2.92E-06
3.20E-05
8.13E-04
2.04E-07
4.34E-05
2.18E-08

Table 6.2 (1 of 3)
RADIONUCLIDE DECAY AND STABLE ELEMENT TRANSFER DATA

By

.80E+00
+50E+00
+20E-02
107400
.S0E-04
.S0E-02
«S0E-02
6.60E-04
6.60E-04
9.40E-03
9.4LE-03
9.40E-03
1.90E-02
1.90E-02
1.20E-01
4.00E-01
4.00E-01
4.00E-01
7.60E-01
7.60E-01
7.60E-01
7.60E-01
1.30E-01
1.30E-01
1.30E-01
1.70E-02
1.70E-02
1.70E-02
1.70E-02
2.60E-03
2.60E-03
2.60E-03
2.60E-03
2.60E-03
1.70E-04
1.70E-04
9.40E-03
9.40E-03
1.20E-01
2.50E-01
2.50E-01
5.00E-02
$.00E-02
$.00E-02

NN D
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Fmi
‘:QV!
1.00E-02
1.20E-02
4.00E-02
2.50E-02
2.20E-03
2.50E-04
2.50E-04
1.20E-03
1.20E-03
1.00E-03
1.00E-03
1.00E-03
6.70E-03
6.70E-03
1.40E-02
3.90E-02
3.90E-02
3.90E-02
$.00E-02
5.00E-02
$.00E-02
5.00E-02
3.00E-02
3.00E-02
3.00E-02
1.40E-C3
1.40E-03
1.40E-03
1.40E-03
1.00E-05
1.00E-05
1.00E-05
1.00E-05
1.00E-05
$.00E-06
£.00E-06
2.50E-03
2.50E-03
7.50E-03
2.50E-02
2.50E-02
1.00E-06
1.00E-06
1.00E-06

Fmi
—f{goat )
1.70E-01
1.00E-01
4.00E-02
2.50E-01
2.20E-03
2.50E-04
2.50E-04
1.30E-04
1.30E-04
1.00E-03
1.00E-03
1.00E-03
6.70E-03
6.70E-03
1.30E-02
3.90E-02
3.90E-02
3.90E-02
$.00E-02
5.00E-02
5.00E-02
$.00E-02
3.00E-02
3.00E-02
3.00E-02
1.40E-02
1.40E-02
1.40E-02
1.40E-02
1.00E-05
1.00E-05
1.00E-05
1.00E-05
1.00E-05
5.00E-06
5.00E-06
2.50E-03
2.50E-03
7.50E-03
2.50E-02
2.50E-02
1.00E-06
1.00E-06
1.00E-06
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Fei
—{beef)
1.20E-02
3.10E-02
3.00E-02
4.60E-02
2.40E-03
8.00E-04
8.00E-04
1.20E-02
1.20E-02
1.30E-02
1.30E-02
1.30E-02
5.30E-02
5.30E-02
9.70E-04
3.00E-02
3.00E-02
3.00E-02
2.60E-02
2.60E-02
2.60E-02
2.60E-02
3.10E-02
3.10E-02
3.10E-02
6.00E-04
6.00E-04
6.00E-04
6.00E-04
4.60E-03
4.60E-03
4.60E-03
4.60E-03
4.60E-03
3.40E-02
3.40E-02
2.80E-01
2.80E-01
1.10E-03
4.00E-01
4.00E-01
4.00E-01
4.00E-01
4.002-01
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Ag-110m
Sb-124
S§b-125%
Sn-12%
Te-125m
Te-127m
Te-127
Te-129m
Te-129
Te-131m
Te-131
Te-132
I-130
I-131
I.132
I-133
I-134
I-135%
Cs-134
Cs-136
Cs-137
Cs-138
Ba-139
Ba-140
Ba-141
Ba-142
La-140
La-142
Ce-141
Ce-143
Ce-144
Pr-143
Pr-144
Nd-147
wW-187
Np-239
Ar-41
Kr-83m
Kr-85m
Kr-8%
Kr-87
Kr-88
Kr-89
Er-80
Xe-131m

RADIONUCLIDE DECAY AND STABLE ELEMENT TRANSFER DATA

Half-Life
{minutes)
3.60E+05
8.67E+04
1.46E+06
1.39E+04
B.35E+04
1.57E+0%
5.61E+02
4.B4E.04
6.96E+01
1.80E+03
2.50E+01
4.6%E403
7.42E+02
1.16E+04
1.38E+02
1.25E+03
5.26E+01
3.97E+02
1.08E+06
1.90E+04
1.59E+.07
3.22E+01
8.31E.01
1.84E4+04
1.83E+01
1.07E+01
2.41E+03
9.54E+01
4.6BE+04
1.9BE+03
4.09E+05
1.95E+04
1.73E+01
1.5BE+04
1.43E+03
3.39E+03
1.10E+02
1.10E+02
2.69E+02
S5.64E+06
7.63E+01
1.70E+02
3.16E+00
5.39E-01
1.70E+04

Table 6.2 (2 of 3)

A
{(1/s8)
3.21E-08
1.33E-07
7.91E-09
8.32E-07
1.3BE-07
7.36E-08
2.06E-05
2.39E-07
1.66E-04
6.42E-06
4.62E-04
2.46E-06
1.56E-05
9.96E-07
8.37E-05
9.24E-06
2.20E-04
2.91E-05
1.06E-08
6.08E-07
7.26E-10
3.59E-04
1.39E-04
6.28E-07
6.31E-04
1.08E-03
4.79E-06
1.21E-04
2.47E-07
S.83E-06
2.82E-08
5.92E-07
6.68E-04
7.31E-07
8.0BE-06
3.41E-06
1.05E-04
1.05E-04
4.29E-05
2.05E-09
1.51E-04
6.79E-05
3.66E-03
2.14E-02
6.79E-07

Biy

1.50E-01
N/A
N/A
R/A
1.30E+00
1.30E+00
1.30E+00
1.30E+00
1.30E+00
1.30E+00
1.30E+00
1.30E+00
2.00E-02
2.00E-02
2.00E-02
2.00E-02
2.00E-02
2.00E-02
1.00E-02
1.00E-02
1.00E-02
1.00E-02
5.00E-03
5.00E-03
5.00E-03
5.00E-03
2.50E-03
2.50E-03
2.50E-03
2.50E-03
2.50E-03
2.50E-03
2.50E-03
2.40E-03
1.80E-02
2.50E-03
N/A
R/A
N/A
R/A
N/A
K/A
R/A
N/A
N/A
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Frmi
-—LS.Q__).'_
5.00E-02
1.50E-03
1.50E-03

N/A
1.00E-03
1.00E-03
1.00E-03
1.00E-03
1.00E-03
1.00E-03
1.00E-03
1.00E-03
1.20E-02
1.20E-02
1.20E-02
1.20E-02
1.20E-02
1.20E-02
8.00E-03
8.00E-03
8.00E-03
8.00E-03
4.00E-04
4.00E-04
4.00E-0¢
4.00E-04
5.00E-06
5.00E-06
1.00E-04
1.00E-04¢
1.00E-04
5.00E-06
5.00E-06
5.00E-06
5.00E-04
5.00E-06

R/A

K/A

N/A

K/A

R/A

N/A

N/A

K/A

B/A

Fmi
—i{goat)
5.00E-02
1.50E-03
1.50E-03

B/A
1.00E-03
1.00E-03
1.00E-03
1.00E-03
1.00E-03
1.00E-03
1.00E-03
1.00E-03
4.30E-01
4.30E-01
4.30E-01
4.30E-01
4.30E-01
4.30E-01
3.00E-01
3.00E-01
3.00E-01
3.00E-01
4.00E-04
4.00E-04
4.00E-04
4.00E-04
5.00E-06
5.00E-06
1.00E-04
1.00E-04
1.00E-0¢
5.00E-06
$.00E-06
5.00E-06
$.00E-04
5.00E-06

R/A

R/A

N/A

R/A

N/A

R/A

B/A

R/A

N/A
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Fei
. ibeef)
1.70E-02

R/h
N/A
N/&
7.70E-02
7.70E-02
7.70E-02
7.70E-02
7.70E-02
7.70E-02
7.70E-02
7.70E-02
2.90E-03
2.90E-03
2.90E-03
2.90E-03
2.90E-03
2.90E-03
1.50E-02
1.50E-02
1.50E-02
1.50E-02
3.20E-03
3.20E-03
3.20E-03
3.20E-03
2.00E-04
2.00E-04
1.20E-03
1.20E-03
1.20E-03
4.70E-03
4.70E-03
3.30E-03
1.30E-03
2.00E-04
R/A
R/A
K/A
R/A
R/k
E/A
K/A
R/A
K/A

R2%
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Table 6.2 (3 of 3)
RADIONUCLIDE DECAY AND STABLE ELEMENT TRANSFER DATA

Half-Life

{miputes;
Xe-133m 3.15E+03
Xe-133 7.55E+03
Xe-135m 1.54E+01
Xe-135 5.47E+02
Xe-137 3.83E+00
Xe-138 1.41E+01

References:

A
(1/8)
3.67E-06
1.53E-06
7.50E-04
2.11E-05
3.02E-03
8.18E-D4

Bjv

N/A
N/A
N/A
N/A
N/A
N/L

Fmi Fmi Fei
—dcow)  __(goat) _ (beef)
N/A N/A N/A
R/A N/A N/A
N/A N/A B/A
R/A N/A N/A
N/A R/A R/A
R/A B/A N/A

Half lives for all nuclides: DOE-TIC-11026,

Tables - A handbook of Decay Data

"Radiocactive Decay Data

for Application to Radiation
Dosimetry and Radiological Assessment," D. C. Kocher, 1981.

Transfer factors for Sb- isotcpes are from ORNL 4992, “"Methodology

for Calculating Radiation Doses from

Environment, " March 1976, Table 2-7.

Cow-milk transfer factors for Iodine,

are from NUREG/CR-1004, Table 3.17.

Radioactivity Released to the

Strontium, and Cesium nuclides

Goat-milk transfer factors for Iodine nuclides are from

NUREG/CR-1004, Table 3.17.

Beef transfer factors for Irom, Copper,

nuclides are from NUREG/CR-1004, Table 3.18.

All other nuclides'

Tables E-1 and E-2.

Reformatting/Renumbering Changes Only
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Table 6.3 (1 of 2)
DOSE CALCULATION FACTORS

~factor Value  Upits

BR, (infant) 1400 m?/year ICRP 23

BR, (child) 5500 m?/year ICRP 23

BR, (teen) 8000 m?/year ICRP 23

BR, (adult) 8100 m¥/year ICRP 23

fq 1 TVA Assumption

£y 1 R. G. 1.109 (Table E-15)

fp 1 TVA Assumption

fe 0 TVA Assumption

B 9 g/m? TVA Value

Ko 0.072 L/kg-hr R. G. 1.109 (Section 2.C.)

M 40 kg/m2 R. G. 1.109 (Section 2.C.)

P 240 kg/m? R. G. 1.109 (Table E-15)

Q¢ (cow) 64 kg/day NUREG/CR-1004 (Sect. 3.4)

Q¢ (goat) oe kg/day NUREG/CR-1004 (Sect. 3.4)

r 0.47 NUREG/CR-1004 (Sect. 3.2)

ty 4.73E+08 seconds R. G. 1.109 (Table E-15)
(15 years)

ten 7.78E+06 seconds SON FSAR Sectiom 11.3.9.1
(90 days)

test 1.56E+07 seconds SQN FSAR Sectiom 11.3.9.1
(180 days)

te 5.18E+06 seconds E. G. 1.109 (Table E-15)
(60 days)

tep 2.59E+06 seconds R. G. 1.109 (Table E-15)
(30 days)

Less 7.78E+06 seconds R. G. 1.109 (Table E-15)
(90 days)

tem 8.64E+04 seconds SQN FSAR Sectionm 11.3.9.1
(1 day)

the 8.64E+04 seconds NUREG/CR-1004, Table 3.40
(1 day)

te 1.12E+06 seconds NUREG/CR-1004, Table 3.40
(13 days)

tev 2.38E+07 seconds SON FSAR Sectiom 11.3.9.1
(275 days)

Uam (infant) 0 kg/year R. G. 1.109 (Table E-5)

Ugm (child) 41 kg/year E. G. 1.109 (Table E-5)

Uam (teen) 65 kg/year E. 6. 1.109 (Table E-5)

Upm (adult) 110 kg/year R. G. 1.109 (Table E-5)

Upp (infant) 330 L/year E. 6. 1.109 (Tadle E-5)

Uap (child) 330 L/year R. G. 1.109 (Table E-5)

Uap (teen) 400 L/year E. G. 1.109 (Table E-5)

Uap (adult) 310 L/’year E. G. 1.109 (Table E-5)

Ugalinfant) 0 kg/year R. G. 1.109 (Table E-S5)

Ugalchila) 6.9 kg/year E. G. 1.109 (Table E-5)

Ugalteen) 16 kg/year RB. 6. 1.109 (Table E-5)

Reformatting/Renumbering Changes Only R26
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Table 6.3 (2 of 2)
DOSE CALCULATION FACTORS

|

| -Factor Value = Units = Referemce

| Uga(adult) 21 kg/year  R. G. 1.109 (Table E-5)

| Uppa (infant) 0 kg/year R. G. 1.109 (Table E-5)

| Urra (child) 26 kg/year R. G. 1.109 (Table E-5)

| UpLa (teen) 42 kg/year R. G. 1.109 (Teble E-5)

| Uppra (adult) 64 kg/year R. G. 1.109 (Table E-S5)

| Uga (infant) 0 kg/year  R. G. 1.109 (Table E-5)

| Usa (child) 520 kg/year  R. G. 1.109 (Table E-§)

| Uga (teen) 630 kg/year  R. G. 1.109 (Table E-5)

| Usa (adult) 520 kg/year  R. G. 1.109 (Table E-5)
Uya(infant) 330 L/year R. 6. 1,109 (Table E-5)

| Uya(chila) 510 L/year R. G. 1.109 (Table E-5)
Uyalteen) 510 L/year R. 6. 1.109 (Table E-5)

| Uya(2dult) 730 L/year R. 6. 1.109 (Table E-5)

| w 0.3 none E. G. 1.109 (Table A-2)

| Y 1.85 kg/m? NUREG/CR-1004 (Table 3.4)
Yp 1.18 kg/m? FUREG/CR-1004 (Table 3.3)
Yoo 0.64 kg/m? FUREG/CE-1004 (Table 3.3)
Tow 0.57 kg/m? FUREG/CR-1004 (Table 3.4)

(value selected is for
non-leafy vegetables)

Ay (iodines) 7.71E-07 sec-} FUREG/CR-1004 (Table 3.10)
(10.4 & nalf-life)
A, (particulates) 5.21E-07 gec-} FUREG/CR-1004 (Table 3.10)

(15.4 @ half-life)

Reformatting/Renumbering Changes Only R26
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m—mmnmmmzmmmmmm

Table 6.4 (1 of 8)

INGESTION DOSE FACTORS
(mrem/pCi ingested)

ADULT
bone liver t body thyroid kidney lung gi-11i
H-3 1.05E-07 1.05E-07 1.05E-07 1.0SE-07 1.05E-07 1.05E-07 1.0S5E-07
Cc-14 2.B4E-06 5.68E-07 S5.6BE-07 5.68E-07 5.63E-07 5.68E-07 5.68E-07
Na-24 1.70E-06 1.70E-06 1.70E-06 1.70E-06 1.70E-06 1.70E-06 1.70E-06
P-32 1.93E-04 1.20E-05 7.46E-06 0.00E+00 0.00E+00 0.00E+00 2.17E-0S
Cr-51  0.00E+00 O0.00E+00 2.66E-09 1.59E-09 5.86E-10 3.53E-09 6.69E-07
Mo-54  0.00E«00 4.S57E-06 8.72E-07 0.00E«00 1.36E-06 0.00E+0D 1.40E-05
Mn-56 0.0CE+00 1.15E-07 2.04E-08 0.00E«00 1.46E-07 0.00E+00 3.67E-06
Fe-55 2.7S5E-06 1.90E-06 4.43E-07 0.00E+00 0.00E+00 1.06E-06 1.09E-06
Fe-59  4.34E-06 1.02E-05 3.91E-06 0.00E+00 0.00E«00 2.§5E-06 3.40E-05
Co-57  0.00E+00 1.75E-07 2.91E-07 0.00E+00 0.00E+00 0.00E+00 4.44E-06
Co-58 0.00E+00 7.45E-07 1.67E-06 0.00E+0C 0.00E+00 0.00E+00 1.51E-0%
Co-60 0.00E+00 2.14E-06 4.72E-06 0.00E«+00 0.00E+00 0.00E+00 4.02E-05
Ni-63 1.320E-04 9.01E-06 €.36E-06 0.00E+00 0.00E+00 0.00E+00 1.BBE-06
Ni-65 S.2BE-07 6.86E-08 3.13E-08 0.00E«0C 0.00E+00 0.00E«00 1.74E-06
Cu-64 0.00E+00 8.33E-08 3.91E-08 0.00E«00 2.10E-07 0.00E+00 7.10E-06
Zn-65  4.B4E-06 1.54E-0%5 6.96E-06 0.00E+00 1.03E-05 0.00E+00 9.70E-06
Zn-69 1.03E-08 1.97E-08 1.37E-09 0.00E«+00 1,28E-08 0.00E+00 2.96E-09
Zn-6%m 1.70E-07 4.0BE-07 3.73E-08 0.00E«00 2.47E-07 0.00E+00 2.49E-05
Br-82 0.00E«00 0.00E+00 2.26E-06 0.00E+00 0.00E+00 0.00E«00 2.59E-06
Br-83 0.00E«00 0.00E+00 4.02E-08 0.00E+«00 0.00E+00 0.00E+00 5.79E-08
Br-84 0.0CE«00 0.00E+00 5.21E-08 0.00E+00 0.00E+00 0.00E+00 4.09E-13
Br-85 0.00E+00 0.00E+00 2.14E-09 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Eb-86 C.00E+00 2.11E-05 9.83E-06 0.00E+00 0.00E+00 C.DDE+00 4.16E-06
Eb-88 0.00E«00 6.0SE-08 3.21E-08 0.00E«00 0.00E«00 0.00E+00 8.36E-19
Rb-89 0.00E+00 4.01E-08 2.82E-08 0.00E+00 0.00E+%¢ 0.00E+00 2.33E-21
Sr-8% 3.08E-04 0.00E+00 E.84E-06 0.00E+00 0.00E+00 0.00E+00 4.94E-0%
Sr-80  7.S8E-03 0.00E+00 1.86E-03 0.00E+00 0.0(E+00 0.00E«00 2.19E-04
S§r-91 S5.67E-06 0.00E«00 2.29E-07 0.00E+00 0.00E+00 0.00E+00 2.70E-05
S§r-92 2.15E-06 0.00E+00 9.30E-08 0.00E+00 0.00E+00 0.00E+00 4.26E-05
¥-90 9.62E-09 0.00E+00 2.58E-10 0.00E«00 0.00E+00 0.00E+00 1.02E-04
Y-91lm  $.09E-11 0.00E«00 3.52E-12 0.00E+00 0.00E+00 0.00E<+00 2.67E-10
Y-91 1.41E-07 0.00E«00 3.77E-09 0.00E«0C0 0.00E+00 0.00E+00 7.76E-05
Y-92 8.45E-10 0.00E+00 2.47E-11 0.00E+00 C©.00E«00 0.00E+00 1.4BE-05
¥-93 2.68E-09 O0.00E+00 7.40E-11 0.00E+D0 0.00E+00 0.00E+00 8.50E-05
Zr-95  3.04E-08 9.75E-09 6.60E-09 0.00E«00 1.53E-08 0.00B+00 3.09E-05
2r-97 1.68E-09 3.39E-10 1.55E-10 0.00E+00 S.12E-10 0.00E«00 1.05E-04
Fb-95  6.22E-09 3.46E-09 1.86Z-09 C.00E«+0C 3.42E-09 0G.00E+00 2.10E-05
Nb-97 $.22E-11 1.32E-11 4.82E-12 0.00E«+00 1.54E-11 0.00E«00 4.87E-08
Mo-99  0.00E+00 4.31E-06 8.20E-07 - 0.00E«00 9.76E-06 0.00E«00 2.99E-06
Tc-99m 2.47E-10 6.98E-10 B8.B9E-0¢ C.00E«+00 1.06E-08 3.42E-10 4.13E-07
Tc-101 2.54E-10 3.66E-10 3.S59E-09 0.00E«00 6.59E-09 1.87E-10 1.10E-21
Ru-103 1.35E-07 O0.00E+00 7.97E-08 0.00E«00 7.06E-07 0.00E+00 2.16E-05
Eu-105 1.54E-08 0.00E+00 6.08E-09 0.00E+00 1.99E-07 0.00E«00 9.42E-06
Ru-106 2.75E-06 0.00E+00 3.48E-07 0.00E+00 5.31E-06 0.00E«00 1.78E-04

Reformntting/Renumbering Changes Only
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Table 6.4 (2 of 8)
INGESTIOR DOSE FACTORS
(mrem/pCi ingested)

Ag-110m
Sb-124
Sb-125
Sn-125
Te-125m
Te-127m
Te-127
Te-129m
Te-12%
Te-131m
Te-131
Te-132
I-130
I-131
I-132
I-133
I-13¢
I-135%
Cs-134
Cs-136
Cs-137
Cs-138
Ba-139
Ba-140
Ba-141
Ba-142
La-140
La-142
Ce-141
Ce-143
Ce-144
Pr-143
Pr-144
Na-147
wW-187
Rp-239

bone

1.60E-07
2.80E-06
1.79E-06
8.33E-06
2.6BE-06
6.77E-06
1.10E-07
1.15E-05
3,.14E-08
1.73E-06
1.97E-08
2.52E-06
7.56E-07
4€.16E-06
2.03E-07
1.42E-06
1.06E-07
4.43E-07
6.22E-05
6.51E-06
7.97E-05
5.52E-08
9.70E-08
2.03E-05
4.71E-08
2.13E-08
2.50E-09
1.28BE-10
9.36E-09
1.65E-09
4.8BBE-07
9.20E-09
3.01E-11
6.29E-09
1.03E-07
1.19E-0%

liver

1.48E-07
5.29E-08
2.00E-08
1.68E-07
9.71E-07
2.42E-06
3.95E-08
4.29E-06
1.18E-08
8.46E-07
8.23E-09
1.63E-06
2.23E-06
5.95E-06
$.43E-07
2.47E-06
2.88E-07
1.16E-06
1.48E-04
2.57E-05
1.09E-04
1.08E-07
6.91E-11
2.55E-08
3.56E-11
2.19E-11
1.26E-09
$.82E-11
6.33E-09
1.22E-06
2.04E-07
3.69E-09
1.25E-11
7.27E-09
8.61E-08
1.17E-10

t body

B.7%E-08
1.11E-06
4.26E-07
3.7BE-07
3.59E-07
8.25E-07
2.38BE-08
1.82E-06
7.65E-09
7.05E-07
6.22E-0¢
1.53E-06
8.80E-07
3.41E-06
1.90E-07
7.53E-07
1.03E-07
4.28E-07
1.21E-04
1.85E-05
7.14E-05
5.40E-08
2.84E-09
1.33E-06
1.59E-09
1.34E-09
3.33E-10
1.45E-11
7.1BE-10
1.35E-10
2.62E-08
4.56E-10
1.53E-12
4.35E-10
3.01E-08
6.45E-11

ADULT
thyroid
0.00E+00
6.79E-09
1.82E-09
1.39E-07
8.06E-07
1.73E-06
8.15E-08
3.95E-06
2.41E-08
1.34E-06
1.62E-08
1.80E-06
1.89E-04
1.95E-03
1.90E-05
3.63E-04
4.99E-06
7.65E-05
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E«00
0.00E«+00
0.00E+00
0.00E+00
0.00E+00
0.00E«00
0.00E«00
0.00E+00
0.00E«0OC
0.00E+«00
0.00E«00
0.00E«00
0.00E«CO
0.00E«00

kiduey

2.91E-07
0.00E-00
0.00E-00
0.00E-00
1.09E-05
2.75E-05
4.48E-07
4.80E-05
1.32E-07
8.57E-06
8.63E-08
1.57E-05%
3.4BE-06
1.02E-05
8.65E-07
4.31E-06
4.58E-07
1.86E-06
4.79E-05
1.43E-05
3.70E-05%
8.01E-08
6.46E-11
8.67E-09
3.31e-11
1.85e-11
0.00E+00
0.00E«00
2.94E-09
5.37e-10
1.21E-07
2.13E-09
7.08E-12
4.25E-09
0.00E+00
3.652-10

lung

0.00E+00
2.18E-06
1.3BE-06
0.00E-00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E«00
0.00E«00
0.00E+00
0.00E+00
0.00E+C0
0.00E«00
0.00E+00
1.59E-05
1.96E-06
1.23E-0%
7.91E-09
3.92E-11
1.46E-08
2.02E-11
1.24E-11
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.0CE+00
0.00E+00
0.00E«00
0.00E+00
0.00E+00

gi-11i

6.04E-05
7.95E-05
1.97E-05
1.04E-04
1.07E-05
2.27E-05
8.68E-06
5.79E-05
2.37E-08
8.40E-05
2.79E-09
7.71E-05
1.92E-06
1.57E-06
1.02E-07
2.22E-06
2.51E-10
1.31E-06
2.59E-06
2.92E-06
2.11E-06
4.65E-13
1.72E-07
4.1BE-05
2.22E-17
3.00E-26
$.25E-05
4.25E-07
2.42E-05
4.56E-05
1.65E-04
4.03E-05
4.33E-18
3.49E-05
2.8B2E-05
2.40E-0%

R2S

NOTE: The tritium dose factor for bone is assumed to be egual to the
total body dose factor.
REFERENCES:
Regulatory Guide 1.109, Table E-11.
Dose Factors for Co-57, Zn-69m, Br-82, Nb-97, Sn-125, Sb-124 and §b-125 are R2S
from NUREG-0172
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