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. JUSTIFICATIONS FOR REVISION 28

These changes to the generic section of the Off-Site Dose Calculation
Menua! are made for the following reasons:

1) Updeted Table of Contents to agree with current page numbers.

2) Changed "System Redweste Enginheer" to "System Radiation Protection
Manager" to conform with current company titles.

3) Added Mo-99 dose calculation pereamaters to manve !l .
4) Corrected the Cerium cow-milk and goat-milk stable
element trensfer coefficient from 6 . 0E-04 to V' OE~04, and

changed affected tables.

§) Added Vegetable/Soil stabie element transfer data
and associated formulas to manual

6) Correct several typographical errors in gefinitions and/or
tables.
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INTRODUCTION

The Offsite Dose Calculation Manual provides the methodology and parameters to
be used in the calculation of off+site doses due to radioactive liquid and
gaseous effluents to assure compliance with the dose limitations of the
Technical Specifications. These dose limitations assure that:

1) the concentration of radioactive liquid effluents from the site to the
unrestricted area will be limited to the concentration levels of 10CFR20,
Appendix B, Table 11;

2) the exposures to any individual from radioactive liquid effluents will
not result in doses grester than the design objectives of 10CFRSO,
Apperdix 1;

3) the Core rote 8t any time at the site Lourdary from radiocactive gaseous
effluents wi'l b limited to the annua! dose limitg of 1GCFR20 for
unrestricted creas; and

) the exposure vr any individual frow radioactive gaseous effluents will
not result ‘n doses greater than the design objectives of 10CFRS50,
inpend.x 1.

The methodologs used to assure compliance with the dose limitations described
above shall also be used to prepare the radiosctive liguid and gaseous efflu-
ent reports required by the Technical Specifications. To assure compliance
with 40CFR190 when twice the design objectives of 10CFR50, Appendix 1 are
exceeded, the methodology and parameters to be used in calculating the off-
site dose to any individual resulting from the entire fuel cycle except mining
and waste management facilities are provided in this Manual.

The Manual also provides the methodology and parameters to be used in the

calculation of radioactive liguid and gaseous effluent monitoring instrumen=

tation alarm/trip setpoints to assure compliance with the concentration and

dose rate limitations of the Technical Specifications. Changes to the method-

ology end parameters used in this Manual shall be reviewed by a qualified re-
viewer(s) and approved by the Station Manager and the System Radiation '
Protection Manager prior to implementation and shall be audited by the Nuclear

Safety Review Board. Changes to this Manual shall be submitted to the Nuclear
Regulatory Commission in accordance with plant Technical Specifications.

Normally GASPAR and LADTAP are used for the calculation of offsite doses but
this document also describes a method for the calculation of offsite doses
when GASPAR and/or LADTAP are not available.

This Manuel does not replace any station implementing procedures.

Rev. 28
iiid 1/1/90



1.0 RELEASE RATE CALCULATIONS

The release rate calculations presented in the following sections are site
releace limits. Sites contsining two or more units shell administratively
control releases to assure that the release rate calculations limit releases
as stated in the Technical Specifications. Administrative controls could
limit the number of releases occurring at one time and/or aspportion the
release rate between the units.

1.1 LIQUID EFFLUENTS

To comply with Technical Specifications and to assure that the concentration
of radioactive liquid effluents from the site to the unrestricted area is
limited to the concentrations of 107FR20, Appendix B, Teble 11, Column 2, the
following release rate calculation shall be pertormed:

n o
AT P10 8 )
i=] m'C1

where:

€. = The concentration of radionuclide, "1, in undilutad iligquid «ffluent,
ia uCi/m).

NPCi = the concentration of radionuclide, '{', from 10CFR20, Appendix B, Table
11, Column 2, in uCi/ml.

f = the undiluted effluent flow from the tank, in gpm.

¥ = the dilution flow from the site discharge structure to unrestricted
area receiving waters, in gpm.

0 = recirculation factor at equilibrium; this factor accounts for the
fraction of discharged water reused by the station; this factor is
one for stations on rivers or lakes where discharged water cannot
be reused, and varies for sites where water is recirculated and is
specified in the appropriete Appendix.

1.2 GASEOUS EFFLUENTS

In order to comply with the Technical Specifications and to assure that the
dose rate, at any time, in the unrestricted area due to radioaccive materials
released in gaseous effluents from the site is liwited to <500 mrem/yr to the
total body and <3000 mrem/yr to the skin for the noble gases and is limited to
£1500 mrem/yr to any organ for all radioiodine and for all radicactive mate~
rials in particulates form and readionuclides other than noble gases with half
lives greater than 8 days, the following release rate calculations shall be
performed. These calculations, when solved for 'f', i.e. flowrate, are the
release rates for noble gases and for radioiodines, particulates and other
radionuclides with half-lives greater than 8 days. The most conservative of
release rates calculated shall control the release rate.

11 Revision 5
9/10/84



1.2.1 Neble Gases
LK, x [(X/Q)Q,] <500 wrem/yr, and
i

(L, +1.1M) ((i?ﬁ)qil <3000 mrem/yr
{

where:

Ki = The total body dose factor due to gamme emissions for each identified
noble gas radiouuclide, in mrem/yr per uCi/m* from Tablie 1.2-1.

L “ The skin dose factor due to beta eriss.one {or each identified noble
gas radicnuclide, in mrem/yr per uCi/w’ frew Table 1.2-1,

M, = Tae air dove factor due to gamma emissions ‘or each identified nohle
ka8 radionuc)ide, in mrad/yr per uCi/m’ “yom Table 1.2+1 (unit con-
vereion constart of 1.1 mrem/mrad converts air dose to s%in dose).

P, = The aore parameter for red.onuclides other than noole gaser fcr the
5 inhalation pathway, in mrem/yr per uCi/eo’ end for the food and ground
plane patnways in m'. (mrem/yr per uCi/sec) from Teble 1.2+2. The dose
factors arve tased on the critical individual organ and most restrictive
ege group (child or infant).

Qj = The release rate of radionuclides, 'i', in gaseous effluent from all
release points at the site, in uCi/sec.

§76 = The highest calculated annual average dispersion parameter for any
ares at or beyond the unrustricted area boundary.

W = The highest calculated annual average dispersion parameter for
estimating the dose to an individuel at the controlling locatice.

Q = KC,f ¢+ ky = 472842 C f
where:

Ci = the concentration of radionuclide, 'i', in undiluted gaseous effluent,
in wCi/ml.

f = the undiluted effiuent flow, in cfm.
k, = conversion factor, 2.83E+04 ml/ft?.

ky = conversion factor, 6.0E+0]1 sec/min.

1.2.2 Radioiodines, Particulates, and Others
I Pi (W 01] < 1500 mrem/yr
i

where the terms are as defined above.
1-2 Revision 5
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(1 of 1)
DOSE FACTORS FOR NG3LE GASEL AND DAUGHTERS*

Total Body Gamms Air Beta Air

Dose Factor Skin Dose Factor Dose Facter Dose Factor
Radionuclide 1_-5_9_/;:‘&: yCi/m’) (mrem/yr ;&; ¥Ci/w’} (mred/yr “é ¥Ci/m’) g-n_qﬁ" per yCi/u’)
Kr-83m 7. S6E-02%% - 1.938401 2. B8E402
Ke-85w 1.17E403 1.46E403 1.23E403 1.97E403
Kr-85 1. 61E401 1.36E+03 1.72E401 1.956403
Kr-87 5.92E+03 9.73E403 6. 178403 1.03E404
Kr-88 1.47E404 2.378403 1.52E404 2.938403
Kr-89 1. 66E+04 1.01E+04 1.73E404 1.06E404
Kr-90 1.56E404 7.29E403 1. 635404 7.83E403
Xe-131m 9. 156401 4. 768402 1.56E402 1. 116403
Xe-133m 2. 51E+02 9.94E402 3.27E402 1.48E403
Xe-133 2.94E+02 3.06E402 3.538402 1.05E403
Xe-135@ 3.128403 7. 116402 3.36E403 7.39E402
Xe-135 1.81E+03 1.86E403 1.92E+03 2. 465403
Xe-137 1.42E403 1.22E+04 1.515403 1.27E406
Xe-138 8.83E403 4.338403 9.218+03 4. 756403
Ar-£1 8. 84E+03 2. 695403 9. 308403 3.28E403

*The listed dose factors are for radiomuclides that may be detected in goseous effiuents.
**7 S56E-02 = 7.56 x 10 *.



Radionuclide

H3

Alpha Act

CR
MN
FE
FE
co
co
NI
N
RB
SR
SR
.
ZR
NB
MO

*1f SR-90 analysis is performed, use P(I) given in 1-131 for wnidentified ccmponents.
analyses are performed, use P(1) given in CS-137 for umnident.fied comprments.
analyses are performed, use P(I) given in Zn-65 for unidentified componente.

51
54
55
59
58
60
63
65
86
89
90
1

95
95
99

1.2-2
l 1 of 1)

DOSE PARAMETERS FOR RADIOIODINES AND RADIOACTIVE

Pathways
Inhalation Food and Ground
{mrem/yr per (m® mrem/yr per
pCi/m’) ¥Ci/sec)
1.125 E+03 2.4E4+03
1.100 E+CB 1.8E+10
1.698 E+04 1.1E3%07
1.576 E+06 1.1E4+09
1.110 E+405 1.1E408
1.269 E+06 7.2E+08
1.106 E+06 5.8BE+08
7.067 E+06 4_6E+09
8.214 EXO5 3.0E+10
8.399 E+04 1 BE+10
1.983 E+O5 2.1E+10
2.157 E+06 1.1E+10
1.010 E+08 1.0E+11
2.627 E+06 5.9E+06
2.231 E+06 3.5E+08
6.142 E405 3.8E+08
1.354 E+05 3.2E+08

PARTICULATE, GASEOUS CFFLUENTS*
P(1), DOSE PARAMETERS FOR RADIOIODINES AND RADIOACTIVE PARTICULATES IN GASEOUS EFFLUENTS

Fathways

Radionucide

103
106
110M
i15M
i23
1Ze
124
175
1274
129M

NRER08dd00L2882%

Inhalation Food and Ground
(mrem/yr per (n® mrem/yr per
__¥Ci/m*) pCi/sec)

6.625 E+05 1.6E408

1.432 E+0O7 2.0E408

5.476 E+06 1.5E+10

2.920 E+05 5.2E407

3.550 E+06 3.7E+09

1.120 E+0J i.1E+10

3.260 E+06 1.4E409

2.320 E*06 9.1E+08

1.408 E+06 1.0E409

1.761 E+06 1.3E+09

1.014 E+06 5.6E+10

1.709 E+05 5.7E+09

9.065 E+05 5.0E+10

1.743 E+06 2.6E4+08

5.439 E+05 3.2E407

1.195 E+07 1.6E+08

1.624 E+07 1.0E+12

3.848 E+06 9. .6E+09

If SR-90 and 1-131
If SR-90, 7-131, and CS-137

Revision S
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2.0 RADIATION MONITORING SETPOINTS

Effluent radistion monitor alarm/trip setpoints shall be determined using the
cal.ulations presented in the following sections. The calculations define the
relationships between the measured effluent activity, the maximum allowable
effluent activity, the effluent flowrate, and the dilution availeble in the
restricted ares (as defined for effluent releases in thr .echnical Specifica~
tions) which must be controlled to assure that the inst: taneous release rate
is not exceeded.

The setpoints shall be determined for those monitors listed in the appropriate
tables of the Technical Specifications.

2.1 LIQUID MONITORS

The following equation shall be used to calculate liquid radiation monitor
setpoints:

€ MPC

G
Fez =

where:

MPC = the effluent concentration linit implement’'ng 10CIR20 for the sire, in
uCi/ml.

C = the radioactivity concentration in wCi/ml, in the effluent line prior to
dilution and subsequent release, which may be the setpoint and, if so,
represents a value which, if exceeded, would result in concentrations
exceeding the limits of 10CFR20 in the unrestricted area.

i = the flow measured at the radiation monitor locetion in gpm.

F = the dilution water flow as measured prior to the release point in gpm.

(Note that if no dilution is provided, C £ MPC. Also, note that when (F) is
large compared to (f), then F + f ¢ F.)

2.2 GAS MONITORS

The following equation shall be used to calculate noble gas radiation monitor
setpoints based on Xe-133:

K, (X/Q)Q, < 500
Q1 = 4. 72E42 C f (See Section 1.2.1)

where:

C = the gross activity in undiluted effluent, in uCi/ml.

sources, in cfm.

‘ f = the flow from the tank or building and varies for various release

2+1



from Table 1.2+1 for Xe-133, 2.94E+2 mrem/yr per uCi/m’.
the highest calculeted annual average dispersion parameter for

any area at or beyond the unrestricted area boundery for long term
releases.

2-2



3.0 DOSE CALCULATIONS
3.1 DOSE MODELS FOR MAXIMUM EXPOSED INDIVIDUAL

3.1.1 Lignid Efflvents

Of the possible exposure pathways in the aquatic environment, only two contri-
bute significantly to the total dose; these pathways are ingestion of potable
water and agquatic foods. The dose contributions, from these pathways, for
measured quantities of rediosctive materials identified in liquid effluents
released to unrestricted areas shall be calculated for the maximum exposed
individual in each age group using:

m
=1 [A S . L., V.1
Rt 4 ait t=1 [ B A

where:

R1 = the cumulative dose commitment to the total body or any organ,
1, for an individual of age group, a, from the liguid effluvent
m
for the total time period I ‘tl’ in mrem.
k=]

At = the length of the fth time period over which C

and F' are
averaged for all liquid releases, in hours.

it

C g® the average concentration of radionuclide, '1', in undiluted liquid
effluent during time period Lt. from any liquid release, in
uCi/ml.
Ft = the near field average dilution factor for cil during any liquid
effluent release where:
-
e ®Fet
where:

0 = recirculation factor at equilibrium; this factor eccounts for the frac~
tion of discharged water reused by the station. This factor is one
for stations on rivers or lakes where discharged water cannot be reused
and varies for sites where water is recirculated. It is specified in the
appropriate Appendix.

f = liquid radwaste flow, in gpm.
F = dilution flow, in gpm.

‘i = the site related ingestion dose commitment factor for an individual
of age group, a, to the total body or any organ, 't', for each identi~
fied principal gamma and beta emitter, mrem/hr per uCi/ml.

A.“ = 1.14E405 (U.U/Dw + Uafsri)brait

3«1



where:

1.04E5 = 10°pCi/uCe x 10°mi/kg ¢ 8760 hr/yr.

U.H = Water consumption by age group, R/yr.
infant 330
child 510
teen 510
adult 730

D = Dilution factor from the near field ares to the potable
water intake.

U.f = fish consumption by age group, kg/yr.

infant ..
child 6.9
teen 16
adult 21

BF, = Bioaccumulation factor for radionuclide, 'i', in fish, pCi/kg
per pCi/1, from Table 3.i-1.

quix = Dose conversion factor for radionuclide, 'i', by ege group in pre-
selectad organ, 1, in mrem/pCi, from Tables 3.1-2, 3.1-3, 3.1-4, and
3.1+%, respectively.

Using the above information, A t values for the adult have been calculated
for each site. This informati8f'is provided in the Table "X" 4.0-3 where "X"
is the appendix for the site in question.

3.1.2 Gaseous Effluents

The dose contributions from measured quantities of radioactive materials
identified in gaseous effluent released to unrestricted areas shall be cal-
culated for the maximum exposed individual using the following equations:

3.1.2.1 Noble Gases
For gamme radiation:

Dy = 3.17 E<8 I ¥, [(X/Q) Q,)

v {=]
For beta radiation:

D, = 3.17 E-8 I N. [(X/Q) Q)
b g= 1 '

where:
3.17E-08 = The inverse of the number of seconds in a year.
M = The air dose factor due to gamma emissions for each identified

1 noble gas radionuclide, in mrad/yr per uCi/m’ from Table 1.2-1.

3.2 Revision 5
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N, = The air dose factor due to beta emissions for each identified

3 noble gas radionuclide, in mrad/yr per uCi/m’ from Table 1.2-1.

§75 = The highest calculated annual average relative concenitration for & v
area at or beyond the unrestricted area boundary.

Q‘ = The release of noble gas radionuclides, '{', in gaseous effluents,
in wCi.

9.1.2.2 Redioiodines, Particulates, and Others

These calculetions apply to all radioiodines, radioactive materisls in partic~

ulate form and radionuclides other than noble gases with half-lives greater
than 8 days:

“\

D=3.17 E-8 T R, [WQ,)
i

where:

3.17E-08 = The inverse of the number of seconds in & year.

Qi = The relesse of radioiodines, radioactive materiels in particulate form
and radionuclides other than noble gases in gaseous effluents 'i',
in wCi. Releases shall be cumulative over the calendar quarter or year
as appropriate.

W = The annual average dispersion or deposition parameter for estimating the
dose to an individual at the controlling location.

¥ = (X/Q) for the inhalation pathway, in sec/m’.

W = (D/Q) for the food and ground plane pathways, in meters ?.
R, = The dose factor for each identified radionuclide, 'i', in m®.(mrem/yr) per
uCi/sec or mrem/yr per uCi/m', for each pathway. (Tables 3.1-12 =«
3.1-30)

where:

Inhalation Pathway Factor, Ri [X/Q)

ni [X/Q) = K'(BR), (DFA)_ (mrem/yr per uCi/m’)

where:

k' = a constant of unit conversien, 10* pCi/uCi.

(BR)‘ = the breathing rate of the receptor of age group (a), in m’/yr.

The breathing rates (BR) for the various age groups are tabulated below, as
given in Regulatory Guid® 1.109.

3.3 Revision 5
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Age Group (a) Bresthing Rete (mw'/yr)

Infant 1400
Child 3700
Teen 8000
Adult 8000

(DFA!). = the maximuw organ inhalation dose factor the receptor of age group
(a) for the ith radionuclide, in mrem/pCi. The total body is con-
sidered as an organ in the selection of (DFAi).- See Tables 3.1+6,
3.1-7, 3.1+8, and 3.1-9,

Inhalation dose factors (DFA ). for the various age groups are given in Tables
3.1%6, 3.1-7, 3.18, and 3.129%(taken from Regulatory Guide 1.109 (Rev.1)).

Ground Plane Pathway Factor, !f [D/Q)

Rf [D/Q) = K'K"(SF)DFGiI(l-o’xit)/li] (m* « mrem/yr per uCi/sec)
where:

K' = a constant of unit conversion, 10* pCi/uCi.

K" = a constant of unit conversion, 8760 hr/year.

Xi = the decay constant for the ith radionunlida, sec '.

t = the exposure time, 4.73 x 10" sec (15 years).

DFG1 = the ground plane dose conversion factor for the ith radionuclide
(mrem/hr per pCi/m?).

SF = the shielding factor (dimensionless), 0.7 (Regulatory Guide 1.109 (Rev.
1)).

Ground plane dose conversion factors, DFG, are found in Table 3.1-10.

Grass-Cow-Milk Pathway Factor, Ri | D/Q)

f f
c - 1 § - -
Ry (D/Q) = K" E Qu(U, ) Fo(DFL), | ;;:*{lgzg x| —g;! (1-axp (=0 + 3t ,0))

(1-f £ ) B
botallin WS . ¥ S 234 § .
+ Y (1=exp(=(2, + Xw)t.')) exp( lith)] + pxi (1-exp( Xitb))l exp( xit,)

(m* + mrem/yr per uCi/sec)

Rev. 28
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K' =

O .

@ constant of unit conversion, 10* pCi/uCi.

the cow's consumption rate, in kg/day (wet weight), (Regulatory
Guide 1.109 (Rev. 1)). (Milk cow = 50, Beef Cattle = 50, Goats = 6).

!J.p = the receptor's milk consumption rate for age (8), in liters/yr.
U . (liters/yr) - Infant 3350
0l + Child 330
* Teen 400
= Adult 310 (Regulatory Guide 1.109 (Rev. 1))
Yp ®= the agricultural productivity by unit ares of pasture feed grass,

Y. B
3 -
m
r =
. (DFL,), =
x‘ -
s =
w
tf -
th .
{f 3
p
f =
s
E =

in kg/m®, 0.7,

the agricultural productivity by unit area of stored feed, in
kg/m*, 2.0.

the stable element transfer coefficients, in days/li.er, Table 3.1-11.

fraction of deposited activity retained on cow's feed grass, r = |
for rediojiodine and r = 0.2 for particulates (Regulatory Guide
1.109},

the maximum organ ingestion dose factor for the ith radionuclide

for the receptor in age groJp 'e', in mrem/pCi. See Tables 3.1-2,
3.1-3, 3.1-4, and 3.1+5.

the decay constant for the ith radionuclide, in sec '.

the decay constant for removal of activity on leaf and plant sur-

faces by weathering, 5.72 x 10 " sec ' (corresponding to a 14 day
half-life).

the transport time from pasture to cow, to milk, to receptor, in
sec, 1.73 x 10* (2 days).

the transport time from pasture, to harvest, to cow, to milk, to re-
ceptor, in sec, 7.78 x 10* (90 days).

fraction of the year that the cow is on pasture (dimensionless),
30

fraction of the cow feed that is pasture grass while the cow is on
pasture (dimensionless), 1.0.

an adjustment fraction which accounts for the fraction of radionu~
clides in elemental form which contribute dose for this pathway,
E= 0.5 for radioiodine, E = 1.0 for all others.

period of pasture grass exposure during growing season, in seconds,
2.59E406 (corresponding to 30 days, Regulatory Guide 1.109).
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The

rather than the deposition. Therefore, the R

= period of stored feed crop/vegetation exposure during growing
season, in seconds, 5.18E+06 (corresponding to 60 days, Regulatory
Guide 1.109).

= concentration factor for uptake of radionuclide i from soil by
edible parts of crops, in pCi/¥q (wet weight) per pCi/Kg dry soil
(Regulatory Guide 1.109). Se: " eble 3.1+11.

= the effective "surface density" for soil, in kg (dry soil)/m®, 240
(Regulatory Guide 1.109).

= period of long-term buildup for activity in soil, in seconds, &.73E8
(corresponding to 15 years, Regulatory Guide 1.109),

concentration of tritium in milk is based,.on the airborne concentration
; is based on [%/Q):

C gt )
R1[X/Q] = K'K erFUap(Der)n [0.75(0.5/H)] (mrem/yr per wCi/m")

vhe
K'"
H

0.7

@ .

re:
= a constant of unit conversion, IC' gm/kg.
= gbsolute humidity of the atmosphere, 8 gm/m’, (Regulatory Guide 1.109)

5 = the fraction of total feed that is water.

the ratio of the specific activity of the feed grass water to the
atmospheric water,

Grass-Cow-Meat Pathway Factor, RT»[D/Q)

The

integrated concentration in meat follows in & similar manner to the

development for the milk pathway, therefore:

N
Ry

(

f f
' - - ;
(D/Q) =K' E QF(Uup) F,(DFLi). | TT—LflT:S x | —s—! (1-exp ( ()1 4 \')t'P))

i P
1-f )

B
...——-2.—’.—. - - ) - '—u - -
¢ ~5 (1~exp( (l1 + lw)t.')) x exp( xith)] + Pki (1~exp( \1tb))} X

exp(=) t ) (m* © mrem/yr per uCi/sec)

where: '
Ff = the stable element transfer coefficients, in days/kg, Teble 3.1.11.
U.p = the receptor's meat consumption rate for age (a), in kg/yr.
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U. (kg/yr) = Infant 0
P - Child 41
* Teen 65
* Adult 110 Taken from Regulatory Guids 1.109 (Rev. 1).
t' = the trnnorort time from pasture to cow, to meat, to receptor, in sec,
1.73 x 10% (20 days).

5 * the transport time from crop field to receptor, in sec, 7.78 x 10* (90
days).

The concentration of tritium in meat is boood"on its airborne concentration
rether than the deposition. Therefore, the R‘ is based on [X/Q):

R?[X/Q] = K'K‘"Fforu.p(DFLi). [0.75(0.5/H)) (mrem/yr per uCi/m*®)
where al]l terms are defined above.

Vegeration Pathway Factor, RX(D/Q]

The inteprated concentration in vegetation consumed by man follows the expres=
sion developed in the derivetion of the milk factor. Man is considered to
consume two types of vegetation (fresh and stored) that differs only in the
time period between harvest and consumption, therefore:

B
Ver gertbde—s  {1oaunl s =B (1-onp(+
R, =K' E (DFL), | 0,0 (1eexp(=(A 4} Dt ) + 29 (1-exp(~) t,))] x

“2.t -, t

L 1L s i"h
(U f Ut )

(m* - mrem/yr per uCi/sec)

L.

where:
K' = a constant of unit conversion, 10* pCi/uCi.

UL = the consumption rate of fresh leafy vegetation by the receptor in age

group (a), in kg/yr.

Uf = (kg/hr) - Infant 0
. Child 26
~ Teen 42
« Adult 64
s

U = the consumption rate of storud vegetation by the receptor in age group
(a), in kg/yr.

« Child 520
* Teen 630
= Adult 520
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fL = the fraction of the annual inteke of fresh leafy vegetation grown
locally, (1.0).

f. = the fraction of the annual intake of stored vegetation grown locally,
(0.76).

tL = the average time between harvest of leafy vegetation and its consumption,
in seconds, 8.6 x 10* (1 day).

‘h ®= the average time between harvest of stored vegetation and its consump-
tion, in seconds, 5.18 x 10* (60 days).

Y = the vegetation ares density, 2.0 kg/m*.
and all other factor; are previously defined.

The concentration of tritium in vegetation is bnuoe on the airborne concentre~
tion rather than the deposition. Therefore, the Ri is based on [X/Q):

V,. gt L S 7 y L ]
Ri[X/Q) = R'K [U.fl + U.{.}‘DFLi). [0.75(0.5/K)) (mrem/yr per wCi/m").

A1) terms defined previously.
3.1.3 Direct Rediation

Direct radiation is that radietion from confined sources and does not include
any external component from radioactive effluents. The point kernel method
has been used to calculate offsite dose rates from radiosctive waterials
stored in the refueling water storage tanks, reactor makeup water storage
tanks, and temporary on-site radwaste storage tanks. Dose calculations using
this method performed for Duke Nuclear Stations indicate direct radiation
doses are much less than 0.0]1 mrem/yr. and, therefore, makes a negligible
contribution to individual dose. Direct radiation doses will not be calcu~
lated routinely.

3.2 SIMPLIFIED DOSE PROJECTIONS

To estimate the cumulative dose contributions tc the maximum exposed individ-
ual for 31 day dose projection calculations, the calculations presented in

Section 3.1 can be simplified. The simplified calculstions would be for an
individual in the critical population using only data for the critical pathway
and critical radionuclide(s). Critical populations, critical pathways, and
critical radionuclides have been determined for each Duke Nuclear Station from
the dose calculations performed to evaluate compliance with Appendix I to
10CFRS0.

Simplified 31-day dose projection calculations are presented in the section on
site specific information.
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3.3 FUEL CYCLE CALCULATIONS

In accordance with the requirements of 4OCFRI90, the annual dose commitment to
any member of the general public shall be calculeted to assure that doses are
limited to 25 millirems to the total body or any organ with the exception of
the thyroid which is limited to 75 millirems. In accordance with the require-
ments of the Technical Specifications, the annuel dose commitment shall also
be calculeated any time that one of the guarterly dose limits of the Technical
Specifications is exceeded; these annusl dose commitments may not just be
calculated for the calendar year.

The "Uranium fue) cycle" is defined in 4OCFR Part 190.02(b) as:

"Uranium fuel cycle means the operstions of milling or uranium ore,
chemical conversion of uranium, isotopic enrichment of uranium, fab~
rication of uranium fuel, generation of electricity by a light-water-
cooled nuclear power plant using uranium fuel, and reprocessing of spent
uranium fuel, to the extent that these directly support the production of
electrical power for public use utilizing nuclear energy, but excludes
mining operations, operations at weste disposal sites, transportation of
any radjosctive material in support of these operstiors, aua the reuss of
roc?vcsod non~uranium special nuc)ea; and by-product materials yrom the
cyele,

Based on this definition of the fuel cycle and the information ian 10CFK:1
Table §+-3 and WASBH-1248, the radiological impact of the following operations
has been assessed for Duke Nuclear Stations:

8.3.1 Milling

No willing operations occur within fifty miles of any Duke Fuclear S'etion.
The increment of dose from milling operations to any individual within fifty
miles of any Duke Nuclear Station is negligible.

3.3.2 Conversion

No uranium hexafluoride production occurs within fifty miles of any Duke
Nuclear Station. The increment of dose from UFy production to any individual
within fifty miles of any Duke Nuclear Stetion is negligible.

3.3.3 Enrichment

No uranium enrichment operations occur within fifty miles of any Duke Nuclear
Station. The increment of dose from enrichment operations to any individual
within fifty miles of any Duke Nuclear Station is negligible.

3.3.4 Fuel Fabrication

No fuel fabrication operations occur within fifty miles of any Duke Nuclear
Station. The increment of dose from fabrication operations to any individual
within fifty miles of any Duke Nuclear Station is negligible.
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. 3.3.5 Nuclear Power Production

The production of electricity for public use using light-water-cooled nuclear
power stations results in increments of dose to individuals within fifty miles
of any station due to liguid and gaseous effluent releases and direct rediae~
tion or skyshine. The in-rements of dose resuiting from liquid and gaseous
effluent releases will be calculated using the methodology presented in
Sections 3.1.1 and 3.1.2. The uuse from direct radistion, skyshine, and
radiation from the station storage facilities has been estimated using
conservative assumptions (see Section 3.1.3).

In certain situations more than one nuclear power station site may contribute
o the doses to be considered in making fuel cycle dose assessments in accor-
dance with 4OCFR190. Situations involving more than one station will ke
presented in the section on site specific information,

3.3.6 Fuel Reprocessing

No fuel reprocessing operaticns occuy within fifty miles of any Duke Nuclear
Station. Tue increment of dore from reprocessing operations to any individual
wittin tifty miles of any Duxe Nuclear ftation is negligible.

Te summerize, only deso in~rements from puciear power preduction sperstions
\Sectior 3.%1.5) need be considered in caleuletions te Aswonstrate coupliance
with the requirements of 4OCFR190.
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H
Na
Cr
Mn
Fe
Co
Ni
Cu
Zn
Br
Rb
Sr

Y
Zr
Nb
Mo
Te
Ru
Rh
Te

1
Cs
Ba
La
Ce
Pr
Nd

W
Np

(pCi

TABLE 3.1-1%

L USED IN THE ABSENC
/kg per pCi/liter)

e RN R PN e D e e W LUNWR RNV NN

(1 of 1)
. . THE

¥ Table taken from Regulatory Guide 1,109 (Rev.l

FRESHWATER
FI1SH INVERTEBRATE
0E-01 9.0E-01
0E+02 2.0E 02
OFE 02 2.0E 03
OE 02 9.0E 04
OF 02 3.2E 03
0E 01 2.0E 02
OF 02 1.0E 02
OE 01} 4.0E 02
OE 03 1.0E 04
2E 02 3.3E 02
OE 03 1.0E 03
OE 01 1.0E 02
5E 01 1.0E 03
3E 00 6.7E 00
LOE 04 1.0E 02
OFE 01 1.0E 01
SE 01 5.0E 00
0E 01 3.0E €2
0E 01 3.0E 02
OE 02 6.1E 03
SE 01 5.0E 00
QE 03 1.0E 03
OE 00 2.0% 02
3E 01 1.0E 03
0F 00 1.CE 03
5C 01 1.06 03
5E 01 1.0E 03
2E 03 1.0E 01
0E 01 4.0E 02
)
TABLE 3.1-1
(1 of 1)
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TABLE 3.1-2%
(1 of 3)
INGESTION DOSE FACTORS FOR ADULTS

(MREM PER PC1 INGESTED)

NUCLIDE BONE LIVER T.BODY THYROID  KIDNEY LUNG GI-LLI

K 3 NO DATA 1.05E-07 1.05E-07 1.05E-07 1.0S5E-07 1.05E-07 1.05E~07
NA 26 1.70E-06 1.70E-06 1.70E-06 1.70E-06 1.70E-06 1.70E-06 1.70E-06
CR 51 NO DATA NO DATA 2.66E-09 1.59E-09 5.86E-10 3.53E-09 6.69E-07
MN 54 NO DATA 4. 57E-06 8.72E-07 NO DATA 1.36E-06 NO DATA 1.40E-05
MN 56 NO DATA 1.15E-07  2.04E-08 NO DATA 1.46E-07 NO DATA 3.67E-06
FE 55 2.75E-06 1.90E-06 &.43E-07 NO DATA NO DATA 1.06E-06 1.09E-06
FE 59 &4 34E-06 1.02E-05 3.91E-06 NO DATA NO DATA 2.85E-06 3.40E-05
CO 58 NO DATA 7.45E<07 1.67E-06 NO DATA NO DATA NO DATA 1.51E-0$
CO 60 NO DATA 2.14E-06  4.72E-06 NO DATA NO DATA NO DATA 4.02E-0S
NI 63 1,30E-04 9.01E-06 &4 .36E-06 NO DATA NO DATA NO DATA 1.8BE-06
Nl 65 5.28E-07 6.86E-08 3.13E-08 NO DATA NO DATA NO DATA 1,74E-06
CU 64 NO DATA 6.33C-08 3.91E-08 NO DATA 2.10E-07 NO DATA 7.10E-06
W' ALY 4 B4E-U6 1 .54E-05 6.96E-06 NO DATA 1.03E«05 NU DATA 9.70E-06
ZN 69 1.03E~08 1 SVE-08 1. 37E-D9 MO DATA 1.26L-08 NO DATA 2.96E-09
SR 73 NO DATA NO TATA 4. 02E-2¢ NO DAT. WO DATA NO DATA  5.79E-G@
BR &4  NO DATA NO DATA $5.21E-08 NO DATA NO LATA NO DATd  &4.09E-)3
BF 85 NO DATA NO DATA 2.145-09 KO DATA NO DATA N0 PATA LT %24

RR &6  NO DATA ¢ 11E=05  9.63E-06 NC DATA 10 DATA 30 DATA  4.).%+06
FY 88 NO DATA 6.05E-u8 3.21E-7¢ NO DATA U DATA  NO DATa  8.36E~39
RE €9 NO DAl & 0LE-08  2.82E-08 MO DATA '1D OATA NO “ATA  &.3%-21
Sk 89  3.0BL-04 NOU DATA 8.B4E-06 ND LATA NO DA"4 NC DATZ & 94E-~D5
SR 90 7.58£-03 NO DATA 1.85E<03 NO DATA NO “ATA NO DATA 2.19E-04
SR 91 5.67E-06 NO DATA 2.29E-07 NO DATA NO DATA NO DATA 2.7CE-05
SR 92 2.15E-06 NO DATA 9.30E-08 NO DATA NO DATA NO DATA 4. .26E-05
Y 90 9.62E-09 NO DATA 2.58E-10 NO DATA NO DATA NO DATA 1.02E-04
Y 91M 9.09E-11 NO DATA 3.52E-12 NOC DATA NO DATA NO DATA 2.67E-10
Y 91 1.41E-07 NO DATA 3.77E-09 NO DATA NO DATA NO DATA 7.76E-05
Y 92 B8.45E-10 NO DATA 2.47E-11 NO DATA NO DATA NO DATA 1.48E-05
Y 93 2.68E-09 NO DATA 7.40E-11 NO DATA NO DATA NO DATA 8.50E-05
ZR 95 3.04E-08 9.75E-09 6.60E-09 NO DATA 1.53E-08 NO DATA 3.09E-05
ZR 97 1.68E-09 3.39E-10 1.55E-10 NO DATA 5.12E-10 NO DATA 1.05E-04

*Table taken from Regulatory Guide 1.109 (Rev. 1)

TABLE 3.1-2
(1 of 3)



TABLE 3.1-2
(2 of 3)
INGESTION DOSE FACTORS FOR ADULTS

(MREM PER PCI INGESTED)

NUCLIDE BONE LIVER T.BODY THYROID KIDNEY LUNG GI-LLI

NB 95 6.22E-09 3.46E-09 1.B6E-09 NO DATA  3.42E-09 NO DATA 2.10E-05
MO 99 NO DATA 4. 31E-06 B8.20E-07 NO DATA 9.76E-06 NO DATA 9.99E-06
TC 994 2.47E-10 6.9BE-10 B8.89E-09 NO DATA 1.06E-08 3.42E~10 &, 13E-07
TC 101  2.54E-10 3.66E~10 3.59E-09 NO DATA 6.59E-09 1.87E-10 1.10E-21
RU 103  1.85E-07 NO DATA 7.97E-08 NO DATA 7.06E-07 NO DATA 2.16E-05
RU 105 1.54E-08 NO DATA 6.0BE-09 NO DATA 1.99E-07 NO DATA 9.42E-06
RU 106 2.75E-06 NO DATA 3.48E-07 NO DATA 5.31E-06 NO DATA 1.78E-04
AG 110M 1,60E-07 1.4BE~07 8.79E-08 NO DATA 2.91E-07 NO DATA 6.04E-05
TE 125M 2.68E-06 9.71E-07 35.59E-07 B.06E-07 1.09E-05 NO DATA 1.07E-05
TE 127M 6.77E-06 2.42E-~06 8.25E-07 1.73E~06 2.75E-06 NO DATA 2.27E-05
TE 127 1.10E-07 3.95E-08 2.3BE-08 8.15E-08 & .4BE-07 NO DATA 8.6BE-06
TE 1294 1.15E-05 &4.29E-06 1.82E-06 3.95E-06 4.BOE-05 NO DATA 5.79E-05
TE 129 3. 14E-08 1.1BE-08 7.65E-09 2.41E-08 1.32E-07 NO DATA 2.37E~08
TE 131IM 1,73E-06 K .46E-07 7.05E-07 1.34E~06 B.57E-06 NO DATA 8.40E-03
TE 131 1.97C-08 &.23E-09 6 226-09 1.62k-08 8.€3E-08 NO DATA 2 79E-C9
TE 132 2.52€-06 1.630-06 1.55E-06 | BOE~06 1.S57E~05 NO DATA 7 .71L-05
1 130 7.56E-07 2.23E-06 6.80E-07 1.89E-04 3.48BE-06 NO DATA 1.92F-06
1 131 &, 16E-06 5.95E-06 3 41E~06 1.95E~03 1.02E-05 NO DATA 1.57E-06é
1 132 2.03E~07 5.43E-07 ).90E-07 1.90L-05 6.65E-07 NO DATA 1.02E-07
I 133 1.42E-06 2.47E-Ce 7.53E-07 3.63E-04 G .31E~Ov NO DATA 2.27E-0%
1 13 1.06E-07 2.8BL-0” 1.03E-07 4 .99E~06 & .S8E-07 NO DATA 2.51E-10
1 135 &.43E-07 1.16E-06 &4.2BE~07 7.65E-05 1.86E-06 NO DATA 1. 31E-06
CS i34 6.22E~05 1.4BE~04 1.21£-04 NO DATA &4 .79E-05 1.59E-05 2.59E-06
C8 136 6.51E-06 2.57E-05 1.B5E-05 NO DATA 1.43E-05 1.96E-06 2.92E-06
C8$ 137 7.97E-05 1.09E-04 7.14E-05 NO DATA 3.70E-05 1.23E-05 2.11E-06
C§ 138 5.52E-08 1.09E-07 5.40E-08 NO DATA 8.01E-08 7.91E-09 &4.65E-13
BA 139 9.70E-08 6.91E-11 2.B4E-09 NO DATA 6.46E-11 3.92E-11 1.72E-07
BA 140 2.03E-05 2.55E-08 1.33E-06 NO DATA 8.67E-09 1.46E-08 &.1BE-05
BA 141 4.71E-08 3.56E-11 1.59E-09 NO DATA 3.31E-11 2.02E-11 2.22E-17
BA 142 2.13E-08 2.19E-11 1.34E-09 NO DATA 1.85E-11 1.24E-11 3.00E-26
LA 140 2.50E-09 1.26E-09 3.33E-10 NO DATA NO DATA NOU DATA 9.25E-0S
LA 142 1.28E-10 5.82E-11 1.45E-11 NO DATA NO DATA NO DATA  &4.25E-07
CE 141 9.36E-09 6.33E-09 7.18E-10 NO DATA 2.94E-09 NO DATA 2.42E-05
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TABLE 3.1+2
(3 of 3)
INGESTION DOSE FACTORS FOR ADULTS

(MREM PER PCI INGESTED)

TABLE 3.1-2
(2 of 3)

NUCLIDE BONE LIVER T.BODY THYROID  KIDNEY LUNG GI-LL1

CE 143 1.65E-09 1.22E-06 1.35E-10 NO DATA 5.37E-10 NO DATA  &.56E-05
CE 144 4.BBE-07 2.04E-07 2.62E-08 NO DATA 1.21E-07 NO DATA 1.65E-04
PR 143 9.20E-09 3.6%E-09 4.56E-10 NO DATA 2.13E-09 NO DATA 4.03E-05
PR 144 3.01E-11 1.25E-11 1.53E-12 NO DATA 7.05E-12 NO DATA & .33E-18
ND 147 6.29E-09 7.27E-09 4. 35E-10 NO DATA 4.25E-09 NO DATA  3.49E-05
v 187 1.03E-07 8.61E-08 3.01E-08 NO DATA NO DATA NO DATA  2.82E-05
NP 23§ 1,19E-09 1.17E~10 6.45E-11 NO DATA 3.65E-10 NO DATA 2.40E-05



TABLE 3.1-3%
(1 of 3)
INGESTION DOSE FACTORS FOR TEENAGER
(MREM PER PCI INGESTED)

NUCLIDE BONE LIVER T.BODY THYROID KIDNEY LUNG GI-LLI
R 3 NO DATA 1.06E-07 1.06E-07 1.06E~07 1.06E-07 1.06E-07 1.06E-07
NA 24 2.30E-06 2.30E-06 2.30E-06 2.30E-06 2.30E-06 2.30E-06 2.30E-06
CR 51 NO DATA NO DATA 3.60E-09 2.00E-09 7.89E-10 5.14E-09 6.05E-07
MN 54 NO DATA 5.90E-06 1.17E-06 NO DATA 1.76E<06 NO DATA 1.21E-05
MN 56 NO DATA 1.58E-07 2.B1E-08 NO DATA 2.00E-07 NO DATA 1.04E-05
FE 55 3.78E-06 2.68E-06 6.25E-~07 NO DATA NO DATA 1.70E-06 1.16E-06
FE 59 5.87E-06 1.37E-05 5.29E-06 NO DATA NO DATA 4. 32E-06 3,24E-05
CO 58 NO DATA 9.72E-07 2.24E-06 NO DATA NO DATA NO DATA  1.34E-05
CO 60 NO DATA 2.81E-06 6.33E-06 NO DATA NO DATA NO DATA  3.66E-05
NI 63 1.77E-04 1 .25E-05 6.00E-06 NO DATA NO DATA NO DATA 1.99E-06
NI 65 7.49E-07 9.57E-08 4.36E-08 NO DATA NO DATA NO DATA 5.19E-07
CU 64 NO DATA 1.15E-07 5.41E-08 NO DATA 2.91E-07 NO DATA 8.92E-06
IN 65 5.76E-06 2.00E-05 9.33E-06 NO DATA 1.2FE-05 NO DATA 8.47E-06
IN €9 1.47E~08 2.80E-08 1.9€E-09 NO DATA 1,83E-08 NO DATA 5.16E-08
BR 83 NO DATA NO DATA  5.74E-08 NO DATA NO DATA NO DATA T E-24

BR &G NO DATA NO DATA  7.22E-08 NO DATA NO DATA NO DATA L7 E-24

ER &% NO DATA NO D#TA  3.05E-09 NO DATA NO DATA ND DATA LT E-04

RB o6 NO DATA 2,.9BE-0§ 1.40E-05 NO DATA NC DATA NU DATA 4,037 ~06
AN 1 NO DATA  B8.52K-08 &.54E~08 NO DATA N0 DATA NO DATA  7.%0E-15
Rk 89 NO DATA  5.50E-08 3.89E-08 NO DATA NO LATA NO DATH  8.430-17
§% 89 4. 6DE~04 NO DATA  1.26E-05 NO DATA NC DATA NO LATA  5.24E-0%
4R 90 8,300-03 NO PATA  2.0SE-03 NO DATA NC DATA NC (ATA 2. 33E-04
Sk 91 8.C7E-06 KO DATA  3.21E-0? NO DATL NO OATA WO DATA  J.56E-C5
SR 92 3.05E-06 NO DATA  1.30L-07 NO DATA NO DATA NO DATZ  7.77E-us
Y 9 1.37E«08 NO DATA 3.69E-10 NO DATA NO DATA NO DATA 1.1.E-C4
Y 91M 1.29E-10 NO DATA &4.93E-]12 NO DATA NO DATA NO DATA 6.09E-09
Y 9 2.01E-07 NO DATA 5.39E-0% NO DATA NO DATA NO DATA  8.24E-05
Y 92 1.21E-09 NO DATA 3.5CE-11 NO DATA NO DATA ND DATA  3.32E-05
*Taken from Regulatory Guide 1.109 (Rev. 1)
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TABLE 3.1-3
(2 of 3)
INGESTION DOSE FACTORS FOR TEENAGER
(MREM PER PC1 INGESTED)

NUCLIDE BONE LIVER T.BODY THYROID KIDNEY LUNG

Y 93 3.83E-09 NO DATA .OSE~10 NO DATA NO DATA  NO DATA

ZR 95 4.12E-08 1.30E-08 8.94E-09 NO DATA 1.91E-08 NO DATA

ZR 97 2.37E-09 4.69E-10 2.16E-10 NO DATA 7.11E-10 NO DATA

NB 95 8.22E-09 4 .56E-09 2.51E-09 NO DATA 4. 42E-09 NO DATA 1.95E-05
MO 99 NO DATA 6.03E-06 1.15E-06 NO DATA 1.38E-05 NO DATA 1.08E-05
TC 99M 3.32E-10 9.26E-10 1.20E-08 NO DATA 1.38E-08 5.14E-10 6.08BE-07
TC 101 3.60E-10 5.12E-10 5.03E-09 NO DATA 9.26E-09 3.12E-10 8.75E-18
RU 103 2.55E-07 NO DATA 1.09E-07 NO DATA 8.99E-07 NO DATA 2.13E-05
RU 105 2.18E-08 NO DATA 8.46E-09 NO DATA 2.75E-07 NO DATA 1.76E-05
RU 106 3.92E-06 NO DATA & .94E-07 NO DATA 7.56E-06 NO DATA 1.8BE-04
AG 110 2.05E-07 1.94E-07 1.18E-07 NO DATA 3.70E-07 NO DATA 5.45E-05
TE 125M 3.83E-06 1.38E-06 5.12E-07 1.07E-06 NO DATA NO DATA 1.13E-05
TE 127 9.67E-06 3.43E-06 1.15E-06 2.30E-06 3.92E-05 NO DATA  2.41E-05
TE 127 1.58E-07 5.60E-08 3.40E-08 1.09E-07 6.40E-07 NO DATA 1.22E-05
TE 1294 1.63E-05 6.05E-06 2.58E+06 5.26E-06 6.82E-05 NO DATA 6.12E-05
TE 129 4. 4BE-08 1.67E-C8 1.09E-08 3.L0E-08 1.88E-07 NO DATA  2.43E-07
TE 131N  2.&4E-06  1.178-0F  9.76E-07 1.304-06 1.22E-05 NO DATA  9.39E-05
TE 13 2.79L-C& 1.15E-08 &.72E-0% 2.15E-08 1 22E-07 NO DITA  2.29E-09
TE 132 J.43E-00 2.21E-06 2.08F-U5 %.33E-06 2.12E-05 NO DATA  *.00E-05
I 13 1.03E-06 2.98E-Cov ).19E-06 2.43E~04 4 .59E-06 NO BATA 2.29E-06
1 1N 5 85E-06 B.1%E-06 & 4CE-0F «.39E-03 1.41E-05 NO DATA '.62£8-06
i 132 2. 7597 3 30E~07 2.62E-07 2.46E-05 1. 15E-<0¢  #C DaTA  3.318E-C7
1 133 2.Vius0b 3. 431F-04 1.0GLE-D6 4. T6E-04 L.98E-0% NO DATA  L.S5BE-06
I 13 1 A6FE-07 R.,47E+27 1 39L-07 6.45FE-06 6.1CE 07 NC TATA 5.10E-2%
I 135 6.10E-07 1.57E-06 5.82E-07 1.01E-04 2.48E~06 NO DATA 1.74E<0%
CSs 134 8.37E-05 1.97E-04 9.14E-05 NO DATA 6.26E-05 2.39E-05 2.45E-06
C8 136 8.59E-06 3.38E-05 2.27E-05 NO DATA 1.84E-05 2.90E-06 2.72E-06
Cs 137 1.12E-04 1.49E-04 5.19E-05 NO DATA 5.07E-05 1.97E-05 2.12E-06
CS 138 7.76E~08 1.49E-07 7.45E~08 NO DATA 1.10E-07 1.28BE-08 6.76E-11
BA 139 1.39E-07 9.78E-i1 &.05E-09 NO DATA 9.22E-11 6.74E-11 1.24E-06

TABLE 3.1-3
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TABLE 3.1-3
(3 of 3)
INGESTION DOSE FACTORS FOR TEENAGER

(MREM PER PC1 INGESTED)

NUCLIDE BONE LIVER T.BODY THYROID KIDNEY LUNG GI-LLI
BA 140 2.84E~05 3.4BE-08 1.B3E-06 NC DATA 1.18E-08 2.34E-08 4. 3BE-0S5
BA 141 6.71E~08 5.01E-11 2.24E-08 NO DATA 4.65E-11 3.43E-11 1.43E-13
BA 142 2.99E-08 2.99E-11 1.B4E-09 NO DATA 2.53E~11 1.99E-11 9.1BE-20
LA 140 3.48E-09 1.71E-09 & .55E-10 NO DATA NO DATA NO DATA 9.82E-05
LA 142 1.79E~10 7.95E-11 1.98E-11 NO DATA NO DATA NO DATA 2.42E-06
CE 141 1.33E-08 B.BBE-0S 1.02E-09 NO DATA 4. 1BE~09 NO DATA 2.54E~05
CE 143 2.35E-09 1.71E-06 1.91E-10 NO DATA 7.67E+-10 NO DATA 5.14E~05
CE 144 6.96E-07 2.8BE-07 3.74E-08 NO DATA 1.72E<07 NO DATA 1.75E-04
PR 143 1.31E-08 5.23E-09 6.52E-10 NO DATA 3.04E-09 NO DATA &4.31E-05
PR 144 4.30E-11 1.76E-11 2.18E-12 NO DATA 1.01E~11 NO DATA 4. 74E-14
ND 147 9.38E-09 1.02E-08 6.11E-10 NO DATA 5.99E-09 NO DATA 3.68E-05
Vv 187 1.46E-07 1,19E-07 4.17E-08 NO DATA NO DATA NO DATA 3.22E-05
NP 239 1.76E~09 1.66E-10 9.22E-11 NO DATA 5.21E-10 NO DATA 2.67E-05
TABLE 3.1-3 Revisicn 5
(3 of 3) 9/10/8&



TABLE 3.1+4%
{1 of 3)
INGESTION DOSE FACTORS FOR CHILD

(MREM PER PCI INGESTED)

NUCLIDE BONE LIVER T.BODY THYROID KIDNEY LUNG GI-LLI
n 3 NO DATA 2.03E-07 2.03E-0?7 2.03E-07 2.03E~07 2.03E-07 2.03E-07
NA 24 5.80E-06 5 BOE-06 5.B0E-06 5.80E-06 5.80E-06 5.8B0E-06 5.80E-06
CR 51 NO DATA NO DATA 8.90E-09 4. 94E-09 1.35E-09 9.02E-09 4&.72E-07
MN 54 NO DATA 1.07FE<05 2.85E-06 NO DATA 35.00E-06 NO DATA 8.9BE-06
MN 56 NO DATA  3.34E-07 7.54E-08 NO DATA 4.04E~07 NO DATA 4. B4LE-0S
FE 55 1.15E-05 6.10E-06 1.B9E-06 NO DATA NO DATA  3.45E-06 1.13E-06
FE 59 1.65E-05 2.67E-05 1.33E-05 NO DATA NO DATA 7.74E-06 2.7BE-05
CO 58 NO DATA 1.BO0E-06 5.51E-06 NO DATA NO DATA NO DATA 1.05E-05
CO 60 NO DATA 5.29E-06 1.56E-05 NO DATA NO DATA NO DATA 2.93E-05
NI 63 5.38E-04 2.88E-05 1.83E-05 NO DATA NO DATA NO DATA  1.94E-06
NI 65 2.22E-06 2.09E-«07 1.22E-07 NO DATA NO DATA NO DATA 2.56E-05
CU 64 NO DATA 2.45E-07 1.48E-07 NO DATA 5.92E~07 NO DATA 1.15E-05
ZN 65 1.37E-05 3.65E-05 2.27E-05 NO DATA 2.30E-05 NO DATA 6.41E-06
ZN 69 4, 38E-08 6.33E-08 5.85E-09 NO DATA 3.84E-08 NO DATA 3.99E-06
BR 83 NO DATA NO DATA 1.71E-07 NO DATA NO DATA NO DATA LT E-24
BR 84 NO DATA MO DATA 1.98BE-07 NO DATA NO DATA NO DATA LT E-24
BR 85 NO DATA NO DATA 9. 12E-0% ND DATA NO DATA NO DATA LT E-24
RR &6 W0 DATA 6.70E~0% &, 12E-CS NOD DATA NO DATA MO DATA  4.31E-08%
7B B8 NO DATA 1.90E-07 1,32E-07 NO DATA NO DATA NO DATA  9.3¢2-09
RB &% NOBETA  1.)7E-07 1.04E-07 N DATA NO P2TA NG DACA  1,029-09
SR 83 1.32E-03% NO DATA 3.77E-0% NO DATA NC DPATA WO DLTA  5.113.0%
SR 90 1.70E«0% NO DATA 4.351E-03 NU DATA NC JATA  NU DATA  2.%SE-04
SR 91 2.40E-05 NO DATA 9.00% 7 NG DATA N) TATA N DATA  5.30E-02
SR 92 9.03E«0t: NO DATA  3.62E-07 WO DATA NU DATA NO DATA 1 71k-D&
Y 90 ¢ 1108 NO DATA 1.10E-09 NO DATA NO DATA NO DATA 1.17E-0&
Y 914 3.82E-10 NO DATA 1.3%E-il NO DATA MO DATA NO DATA  7.48LE-07
Yy 9 6.02E-07 NO DATA 1.61E-08 NO DATA NO DATA NO DATa 8.02E-05
Y 92 3.60E-09 NO DATA 1.03E-10 NO DATA NO DATA NO DATA  1.04E-04
*Taken from Regulatory Guide 1.109 (Rev. 1).
TABLE 3.1-4
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TABLE 3.1-4
(2 of 3)
INGESTION DOSE FACTORS FOR CHILD
(MREM PER PC1 INGESTED)

NUCLIDE BONE LIVER T.BODY THYROID KIDNEY LUNG GI-LLI
Y 9 1.14E-08 NO DATA 3.13E-10 NO DATA NO DATA NO DATA 1.70E-04
ZR 95 1.16E-07 2 .5SE-08 2.27E-08 NO DATA 3.65E-08 NO DATA 2.66E-05
ZR 97 6.99E-09 1.01E-09 5.96E-10 NO DATA 1.45E-09 NO DATA 1.53E-04
NB 95 ¢.25E-08 B8.76E-09 6.26E-09 NO DATA 8.23E-09 NO DATA 1.62E-05
MO 99 NO DATA  1.33E-05 3.29E-06 NO DATA 2.84E-05 NO DATA  1.10E-05
TC 99 9.23E-10 1.B1E-09 3.00E-08 NO DATA 2.63E-08 9.19E-10 1.03E-06
TC 101 1.07E-09 1.12E-09 1.42E-08 NO DATA 1.91E-08 5.92E~10 3.56E-09
RU 103 7.31E-07 NO DATA 2.B1E-07 NO DATA 1.84E-06 NO DATA 1.89E-05
RU 105 6.45E-08 NO DATA 2.34E-08 NO DATA 5.67E<07 NO DATA 4.21E-05
RU 106 1.17E-05 NO DATA 1.46E-06 NO DATA 1.58E-05 NO DATA 1.B2E-04
AG 110M 5.39E-07 3.84E-07 2.91E-07 NO DATA 6.78E-07 NO DATA  &.33E-05
TE 125 1.14E-05 3.09E-06 1.52E-06 3.20E-06 NO DATA NO DATA 1.10E-05
TE 127  2.89E-05 7.78BE-06 3.43E-06 6.91E-06 8.24E-05 NO DATA  2.34E-05
TE 127 4.71E-07 1.27E-07 1.01E«0?7 3.26E-07 1.34E+<06 NO DATA 1.84E-05
TE 129M &4 .87E-05 1.36E~05 7.56E-06 1.57E-05 1.43E-04 NO DATA 5.94E-05
TE 129 1.34E-07 3.74E-08 3.18E-08 9.56E-08 3.92E-07 NO DATA  8.34E-06
TE 131M 7.20E-0€ 2.49E-06 2.65E-06 5.12E-06 2.41E-05 NO DATA 1.01E-04
TE 131 8.30E-08 2.53E-08 2.47E-O& 6.35E-08 2.51E-07 NO DATA  4.36E-07
TE 132 1.01E-05 4. .47E-06 5 40E-06 6.51E-0G6 & 15F-05 NO DATA 4.S50E-05
I 130 2.92E~06 5.90k~CG6 1. 0LE-06 0. 50E~04 B.u2E=(¢ NO DATA 2.76E-06
1 131 1.72E-05 1,73E-035 & 83E~56 5.72E-C3 %.84E~05 NO DATA 1.54E-0¢
1 13?2 8.00E-07 1.47E-06 6.76E~u? 6.82E-05 2.25E~0€6 NC DATA 1.73E-06
J 133 5.92E-06 7.32E-06 2.77E-06 1, 3402 1.228-05 NO DATA 2.95E-06
I 134 4.19E-07 7.78E-07 3.58F-07 ' YR 08 1. 19E-06 NO DATA  5.16E-07
I 135 1.75E-06 3 15F-06 1.4%E-06 2.79E-04 4.63E-06 NO DATA  2.40E-0¢
C8 134 2.34E-04 3.BLE-04 8.10£-05 NO DATA s 19E-04 & . 27E-05 2.07E-06
CH 136 2.35E-05 6.46E-C5 4.1BE-05 NO DATA 3.44E-05 5.13E-06 2.27E-0é
cs 137 3.27E-04 3.13E~04 4.62E-05 NO DATA 1,02E-04 3.67E-05 1,96E-06
C8s 138 2.2%E-07 3.17E-07 2.01E-07 NO DATA 2.23E-07 2.40E-08 1.46E-07
BA 139 4.14E-07 2.21E-10 1.20E-08 NO DATA 1.,93E-10 1.30E-10 2,39E-05
TABLE 3.1-4
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TABLE 3.1-4

(3 of 3)
INGESTION DOSE FACTORS FOR CHILD

\MREM PER PC] INGESTED)

NUCLIDE BONE LIVER T.BODY THYROID KIDNEY LUNG GI-LLI
BA 140 8.31E-05 7.28E-08 4&.85E-06 NO DATA 2.37E-08 &.34E-08 4&.21E-05
BA 141 2.00E-07 1.12E-10 6.51E-09 NO DATA 9.69E-11 6.58E-10 1.14E-07
BA 142 8.74E-08 6.29E-11 4.BBE-09 NO DATA 5.09E-11 3.70E-11 1,14E-09
LA 140 1.01E-08 3.53E-09 1.19E-09 NO DATA NO DATA NO DATA  9.B84E-05
LA 142 5.24E-10 1.67E-10 5.23E-11 NO DATA NO DATA NO DATA 3,31E-05
CE 141 3.97E-08 1.9BE-08 2.94E-09 NO DATA 8.68E-09 NO DATA 2.47E-05
CE 143 6.99E-09 3.79E-06 5.49E-10 NO DATA 1.59E-09 NO DATA 5.55E-05
CE 144 2.08E-06 6.52E-07 1.11E-07 NO DATA 3.61E-07 NO DATA 1.70E-04
PR 143 3.93E-08 1.18E-08 1.95E-09 NO DATA 6.39E-09 NO DATA  4.24E-05
PR 144 1.29E-10 3.99E-11 6.49E-12 NO DATA 2.11E~11 NO DATA 8,59E-08
ND 147 2.79E-08 2.26E-08 1.75E-09 NO DATA 1.24E-08 NO DATA 3,58BE-05
W 187 4.29E-07 2.54E-07 1.14E-07 NO DATA NO DATA NO DATA 3.57E-05
NP 239 5.25E-09 3.77E-10 2.65E-10 NO DATA 1.09E-09 NO DATA 2.79E-05
TABLE 3.1-4
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TABLE 3,1-5%
(1 of 3)
INGESTION DOSE FACTORS FOR INFANT

(MREM PER PC1 INGESTED)

NUCLIDE BONE LIVER T.BODY THYROID KIDNEY LUNG GI-LLI
H 3 NO DATA 3.08E-07 3.08E-07 3.08E-07 3.08E~07 3.08E-07 3. 0BE-07
NA 24 1.01E~05 1.01E-05 1.01E-05 1.01E-05 1.01E-05 1.01E-05 1.01E-05
CR 51 NO DATA NO DATA 1.41E-08 9.20E-09 2.01E-09 1.79E-08 &4.11E-07
MN 54 NO DATA 1.99E~05 &4.51E-06 NO DATA 4.41E-06 NO DATA 7.31E-06
MN 56 NO DATA 8.18BE-07 1.41E-07 NO DATA 7.03E-07 NO DATA  7.43E-05
FE 55 1.39E-05 8.98E-06 2.40E-06 NO DATA NO DATA 4. 39E-06 1.14E-06
FE 59 3.08E-05 5,3BE-05 2.12E-05 NO DATA NO DATA 1.59E-05 2.57E-05
CO 58 NO DATA 2.60E-06 B8.9BE-06 NO DATA NO DATA NO DATA 8.97E-06
CO 60 NO DATA 1.0BE-05 2.55E-05 NO DATA NO DATA NO DATA 2.57E-05
N1 63 6.34E-04 3.92E-05 2,20E-05 NO DATA NO DATA NO DATA 1.95E-06
NI 65 4.70E-06 5.32E-07 2.42E-07 NO DATA NO DATA NO DATA 4.0SE-05
CU 64 NO DATA 6.09E-07 2.82E-07 NO DATA 1.03E-06 NO DATA 1.25E-05
ZN 65 1,84E-05 6.31E-05 2.91E~05 NO DATA 3.06E-05 NO DATA 5.33E-05
ZN 69 9.33E-0U8 1.68E-07 1.25E-08 NO DATA 6.98E-08 NO DATA 1.37E-05
BR 83 NO DATA NO DATA 3.63E-07 NO DATA NO DATA NO DATA LT E-24
BR 84 NO DATA NO DATA 3.82E-07 NO DATA NO DATA NO DATA LT E-24
BR 85 NO DATA NO DATA 1.94E-08 NO DATA NO DATA NO DATA LT E-24
RB 86 NO DATA 1.70E-04 8.40E-05 NO DATA NO DATA NO DATA 4.35E-06
RB 88 NO DATA &.98E-07 2.73E-07 NO DATA NO DATA NO DATA  &.85E-07
RB 89 NO DATA 2.86E-07 1.97E-07 NO DATA NO DATA NO DATA 9.74E-08
SR 89 2.51E-03 NO DATA 7.20E-05 NO DATA NO DATA NO DATA 5.16E-05
SR 90 1.85E-02 NO DATA 4.71E-03 NO DATA NO DATA NO DATA 2.31E-04
SR 91 5.00E-05 NO DATA 1.B1E-06 NO DATA NO DATA NO DATA 5.92E-05
SR 92 1.92E-05 NO DATA 7.13E-07 NO DATA NO DATA NO DATA 2.07E-04
¥ 90 8.69E-08 NO DATA 2.33E-09 NO DATA NO DATA NO DATA 1.20E-04
Y 91M 8.10E-10 NO DATA 2.76E-11 NO DATA NO DATA NO DATA 2.70E-06
-9 1.13E-06 NO DATA 3.01E-08 NO DATA NO DATA NO DATA 8.10E-05
Y 02 7.65E-09 NO DATA 2.15E-10 NO DATA NO DATA NO DATA 1.46E-04
*Taken from Regulatory Guide 1.109 (Rev. 1)
TABLE 3.1-5
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TABLE 3.1+5 |

(2 of 3)
; INGESTION DOSE FACTORS FOR INFANT
‘ @ (MREM PER PCI INGESTED) .
‘ ﬁ NUCLIDE BONE LIVER T.DODY THYROID KIDNEY LUNG GI-LLI
Y 93 2.43E-08 NO DATA 6.62E<10  NO DATA NO DATA NO DATA 1.92E-04 |
ZR 95 2.06E-07 5.02E-08 3 .56E-08 NO DATA 5.41E~08 NO DATA 2.50E-05 i
ZR 97 1.48E-08 2.54E-09 1.16E-09 NO DATA 2.56E-09 NO DATA 1.62E-04 t
NB 95 4 ,20E-08 1.73E-08 1.00E-08 NO DATA 1.24E-08 NO DATA 1.46E-05
i MO 99 NO DATA 3.40E-05 6.63E-06 NO DATA 5.08E-05 NO DATA 1.12E-05
] i TC 99M 1.92E~-09 3.96E-09 5.10E-08 NO DATA 4, 26E-08 2.07E-09 1.15E-06 ;
%
I TC 101  2.27E-09 2.86E-09 2.83E-08  NO DATA 3.40E-08 1.56E-09 &.B6E~07
e b RU 103 1.4BE~06 NO DATA 4.95E+07 NO DATA 3.08E-06 NO DATA 1.80E-05
: RU 105 1.36E-07 NO DATA 4.58E-08 NO DATA 1,00E-06 NO DATA 5.41E-05
|
T RU 106 2.41E-05 NO DATA 3.01E-06 NO DATA 2.85E-05 NO DATA 1.83E-04 i
, AG 110M 9.96E-07 7.27E-07 4.B1lE-07 NO DATA 1.04E-06 NO DATA 3.77E-05 ﬁ
i TE 125M 2.33E-05 7.79E-06 3.15E-06 7.84E-06 NO DATA NO DATA 1.11E-05 ?
4 i
i
TE 1274 5.85E-05 1.94E-05 7.0BE-06 1.69E~05 1.44E-04 NO DATA 2.36E-05 j
TE 127 1.00E-06 3.35E-07 2.15E-07 8.14E-07 2.44E-06 NO DATA 2.10E-05 !
TE 129M 1.00E-04 3.43E-05 1.54E-05 3.84E-05 2.50E-04 NO DATA 5.97E-05
i TE 129 2.84E-07 9.79E-08 6.63E-08 2.38E-07 7.07E-07 NO DATA 2.27E-05
: TE 131M 1.52E-05 6.12E-06 5.05E-06 1.24E-05 4,21E-05 NO DATA 1.03E-04
5 1% 131 1.76E-07 6.50E-08 4&.94E-08 1.57E-07 4.50E-07 NO DATA 7.11E-06
? TE 132 2.0BE-05 1.03E-05 9.61E-06 1.52E-05 6.44E-05 NO DATA 3.81E-05 i
j I 130 6.00E-06 1.32E-05 5.30E-06 1.48E-03 1.45E-05 NO DATA 2.83E-06 i
‘ 1319 3.59E-05 &,.23E-05 1.B6E-05 1.39E-02 4.94E-05 NO DATA 1.51E~06 T
i
1 32 1.66E-06 3.37E-06 1.20E-06 1.58E~-04 3.76E-07 NO DATA 2.73E-06 E
. 133 1.25E-05 1.B2E-05 5.33E-06 3.31E-03 2.14E-05 NO DATA 3.08E-06 !
1. 136 8.69E~07 1.78E-06 6.33E~07 4.15E-05 1.99E-06 NO DATA 1.84E-06
I 135 3.64E-06 7.24E-06 2.64E-06 6.49E-04 8.07E-06 NO DATA 2.62E-06
Q CS 134 3.77E-04 7.03E-04 7.10E-05 NO DATA 1.81E-04 7.42E~05 1.91E-06
i CS 136 4.59E-05 1.35E-04 5.04E-05 NO DATA 5.38E-05 1.10E-05 2.05E-06
‘ Cs 137 5.22E-04 6.11E-04 4. 33E-05 NO DATA 1.64E-04 ©6.64E-05 1.91E-06 i
T CS 138 4.81E-07 7.82E-07 3.79%9E-07 NO DATA 3.90E-07 6.09E-08 1.25E-06 %
3 BA 139  8.B1E-07 5.84E-10 2.55E-08  NO DATA 3.51E=10 3.54E-10 5.58E-05 ﬂ

TABLE 3.1-5
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TABLE 3.1-5

(3 of 3)
INGESTION DOSE FACTORS FOR INFANT
. (MREM PER PCI INGESTED)
NUCLIDE BONE LIVER T, BODY THYROID KIDNEY LUNG GI-LLI
BA 140 1.71E-04 1.71E-07 B8.81E-06 NO DATA 4. 06E~08 1.05E-07 4&,20E-05
BA 141 4,25E-07 2.91E-10 1.34E-08 NO DATA 1.75E-10 1.77E-10 5.19E-06
BA 142 1.84E~07 1.53E-10 9.06E-09 NO DATA 8.81E~11 9.26E-11 7, 59E-07
LA 140 2.11E-08 B8.32E-09 2.14E-09 NO DATA NO DATA NO DATA 9.77E-05
LA 142 1.10E-09 &4.04E-10 9.67E~11 NO DATA NO DATA NO DATA 6.B6E~05
CE 141 7.87E<08 4 ,BOE-08 5.65E-09 NO DATA 1.48E-08 NO DATA 2.4BE-05
CE 143 1.48E-08 9.82E-06 1.12E-09 NO DATA 2.86E-09 NO DATA 5.73E-05
CE 144 2.98E-06 1.22E-06 1.67E-07 NO DATA 4.93E~07 NO DATA 1.71E-04
PR 143 8.13E-08 3.04E~-08 4 ,03E-09 NO DATA 1.13E-08 NO DATA 4. 29E-05
PR 144 2.74E-10 1.06E-10 1.3BE-11 NO DATA 3.84E-11 NO DATA 4.93E-06
ND 147 5.53E~08 5.68BE-08 3.48BE-09 NO DATA 2.19E-08 NO DATA 3.60E-05
W 187 9.03E-07 6.28E-07 2.17E-07 NO DATA NO DATA NO DATA 3.69E-05
NP 239 1.11E-08 9.93E-10 5.61E-10 NO DATA 1.98E-09 NO DATA 2.87E-05

. TABLE 3.1-5
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TABLE 3,1-6%

(i of 1)

INHALATION DOSE FACTORS FOR ADULTS

(MREM PER PCI INHALED)

NUCLIDE BONE LIVER T.BODY THYROID KIDNEY LUNG Gl-LLI

H 3 NO DATA 1.58E-07 1.58E-07 1.58E-07 1.58E-07 1,58E-07 1.58E-07
CR 51 NO DATA NO DATA 1.25E-08 7.44E-09 2.85E-09 1.BOE-06 4,15E-07
MN 54 NO DATA 4.95E-06 7.87E-07 NO DATA 1.23E-06 1.75E-04 9.67E-06
FE 55 3.07E~06 2.12E-06 4.93E-07 NO DATA NO DATA 9.01E-06 7.54E-07
FE 59 1.47E-06 3.47E-06 1.32E-06 NO DATA NO DATA 1.27E-04 2.35E-05
CO 58 NO DATA 1,98E-07 2.59E-07 NO DATA NO DATA 1.16E-04 1.33E-05
CO 60 NO DATA 1.44E-06 1.85E-06 NO DATA NO DATA 7.46E~04 3.56E-05
ZN 65 4.05E-06 1.29E-05 5.82E-06 NO DATA B.62F-06 1.0BE-04 6,6BE-06
SR 89 3.80E-05 NO DATA 1.09E-06 NO DATA NO DATA 1.75E-04 &4,37E-05
SR 90 1.24E-02 NO DATA 7.62E-04 NO DATA NO DATA 1,20E-03 9.02E-05
ZR 95 1.34E-05 4&4.30E-06 2.91E-<06 NO DATA 6.77E~06 2.21E~04 1.8BE-05
MO 99 NO DATA 1.51E-08 2.87E-09 NO DATA 3.64E-08 1.14E-05 3.10E-05
SB 124 3.90E-06 7.36E-08 1.55E-06 9.44E-09 NO DATA 3.10E-04 5.08E-05
3 13 3.15E-06 4.47E-06 2,56E-06 1.49E-03 7.66E-06 NO DATA 7.85E~07
I 1838 1.08E~06 1.85E-06 5.65E~07 2.69E-04 3.23E-06 NO DATA 1.11E-06
CS 134 4.66E~05 1.06E-04 9.10E-05 NO DATA 3.59E-05 1.22E-05 1.30E-06
CS 136 4. 88E-06 1.83E-05 1.38E~05 NO DATA 1.07E-05 1.50E~06 1.46E-06
CS 137 5.98E~05 7.76E-05 5.35E~05 NO DATA 2.78E-05 9.40E-06 1.05E-06
BA 140 4. BBE-06 6.13E-09 3.21E-07 NO DATA 2.09E-09 1.59E~04 2.73E-05
CE 141 2.49E-06 1.69E-06 1.91E-07 NO DATA 7.83E-07 &.52E-05 1.50E-05
CE 144 4.29E-04 1.79E-04 2.30E-05 NO DATA 1.06E-04 9.72E-04 1.02E-04
*Table taken from NUREG-0597

TABLE 3.1-6 Rev. 28
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TABLE 3.1-7%
(1 of 1)
INHALATION DOSE FACTORS FOR TEENAGER
(MREM PER PCI INHALED)

NUCLIDE BONE LIVER T.BODY THYROID KIDNEY LUNG Gl-LLI

H -3 NO DATA 1.59E-07 1.59E-07 1.59E-07 1.59E-07 1.59E-07 1,59E-0C7
CR 51 NO DATA NO DATA 1.69E-08 9.37E-09 3.84E-09 2.62E-06 3.75F-07
MN 54 NO DATA 6.39E-06 1.05E-06 NO DATA 1.59E-06 2.48E-04 8, 35E-06
FE 55 4.18E-06 2.98BE-06 6.93E-07 NO DATA NO DATA 1.55E-05 7.99E-07
FE 59 1.99E-06 4.62E-06 1.79E-06 NO DATA NO DATA 1.91E-04 2.23E-05
CO 58 NO DATA 2.59E-07 3.47E-07 NO DATA NO DATA 1.68E-04 1.19E-05
CO 60 NO DATA 1.89E-06 2.48E-06 NO DATA NO DATA 1.09E-03  3,24E-05
ZN 65 4.B2E-06 1.67E-05 7.80E-06 NO DATA 1.08E-05 1.55E-04 5.83E-06
SR 89 5.43E-05 NO DATA 1.56E-06 NO DATA NO DATA  3.02E-04 4, 64E-05
SR 90 1.35E<02 NO DATA 8.35E-04 NO DATA NO DATA 2.06E-03 9.56E-05
ZR 95 1.82E~05 5.73E-06 3.94E-06 NO DATA 8.42E-06 3.36E-04 1.86E-05
MO 99 NO DATA 2.11E-08 4.03E-09 NO DATA 5.14E-08 1.92E-05 3.36E-05
SB 124 5.38E-06 9.92E-08 2.10E-06 1.22E-08 NO DATA 4.B1E-04 4.9BE-05
1 131 4, 43E-06 6.14E-06 3.30E-06 1.83E-03 1.05E-05 NO DATA 8.11E-07
I 133 1.52E-06 2.56E-06 7.78E-07 3.65E-04 4.49E-06 NO DATA 1.29E-06
CS 134 6.28E-05 1.41E-04 6.86E-05 NO DATA 4.69E-05 1.83E-05 1.22E-06
CS 136 6.44E-0€ 2.42E-05 1.71E-05 NO DATA 1.38E-05 2.22E-06 1.36E-06
Cs 137 8.38E-05 1.06E-04 3,89E-05 NO DATA 3.80E-05 1.51E-05 1.06E-06
BA 140 6.84E-06 B.3BE-09 4.40E-07 NO DATA 2.85E-09 2.54E-04 2.86E-05
CE 141 3.55E-06 2.37E-06 2.71E-07 NO DATA 1.11E-06 7.67E~05 1.58E-05
CE 144 6.11E-04 2.53E-04 3.28BE-05 NO DATA 1.51E-04 1.67E-03 1.0BE-04
*Table taken from NUREG-0597

TABLE 3.1-7 Rev. 28
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(MREM PER PCI INHALED)

TABLE 3.1-8%

(1 of 1)
INHALATION DOSE FACTORS FOR CHILD

NUCLIDE BONE LIVER T.BODY THYROID KIDNEY LUNG GI-LLI
H 3 NO DATA 3.04E-07 3.04E-07 3.04E-07 3.04E-07 3.04E-07 3,04E-07
CR 51 NO DATA NO DATA 4.17E-08 2.31E-08 6.57E-09 4 .59E-09 2.93E-07
MN 54 NO DATA 1.16E-05 2.57E-06 NO DATA 2.71E-06 4.26E-04 6.19E-06
FE 55 1.28E-05 6.80E-06 2.10E-00 NO DATA NO DATA 3.00E-05 7.75E-07
FE 59 5.59E-06 9.04E-06 4.51E~06 NO DATA NO DATA 3.43E-04 1.9iE-95
CO 58 NO DATA 4.79E-07 8.55E-07 NO DATA NO DATA 2.99E-04 9,29E-06
CO 60 NO DATA 3.55E-06 6.12E-06 NO DATA NO DATA 1.91E-03 2.60E-05
ZN 65 1.15E-05 3.06E-05 1.90E-05 NO DATA 1.93E-05 2.69E-04 4.41E-06
SR 89 1.62E-04 NO DATA 4.66E-06 NO DATA NO DATA 5.83E-04 &.52E-05
SR 90 2.73E-02 NO DATA 1.74E-03 NO DATA NO DATA 3.99E-03 9,2BE-05
ZR 95 5.13E-05 1.13E-05 1.00E-05 NO DATA 1.16E-05 6.03E-04 1,65E-05
MO 99 NO DATA 4.66E-08 1.15E-08 NO DATA 1.06E~07 3.66E-05 3,42E-05
SB 124 1.55E-05 2.00E-07 5.41E-06 3.41E-08 NO DATA 8.76E-04 4 .43E-05
1 131 1.30E-05 1.30E-05 7.37E-06 4,39E-03 2.13E-05 NO DATA 7.68E-07
1 133 4. LBE-06 5.49E-06 2.08E-06 1.04E-03 9.13E-06 NO DATA 1.4BE-06
CS 134 1.76E-04 2.74E~04 6.07E-05 NO DATA 8.93E-05 3.27E~05 1.04E-06
CS 136 1.76E-05 4.62E-05 3.14E-05 NO DATA 2,.58E-05 3.93E-06 1.13E-06
CS 137 2.45E-04 2.23E-04 3.47E-05 NO DATA 7.63E-05 2.81E-05 9.78E-07
BA 140 2.00E-05 1.75E-08 1.17E-06 NO DATA 5.71E-09 4.71E-04 2.75E-05
CE 141 1.06E-05 5.28E-06 7.83E-07 NO DATA 2.31E-06 1.47E-04 1.53E-05
CE 144 1.83E-03 5.72E-04 9.77E-05 NO DATA 3.17E-04 3.23E-03 1.05E-04
*Table taken "rom NUREG-0597.
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(MREM PER PCI INHALED)

TABLE 3.1-9%

{1 0% 1)
INHALATION DOSE FACTORS FOR INFANT

NUCLIDE BONE LIVER T.BODY THYROID KIDNEY LUNG GI-~LI1I
H 3 NO DATA 4.62E-07 &4.62E-07 4,.62E-07 4,62E-07 4.62E-07 4.62E-07
CR 51 NO DATA NO DATA 6.39E-08 4,11E-08 9.45E-09 9.17E-06 2.55E-07
MN 54 NO DATA 1.81E-05 3.56E-06 NO DATA 3.56F-0¢ 7.14E-04 5.04E-06
FE 55 1.41%-05 8.3%E-06 2.38E-06 NO DAT NO DATA 6.21E-05 7.82E-07
FE 59 9.69E-06 1.6BE-05 6.77E-06 NO DATA NO DATA 7.25E-04 1.77E-05
CO 58 NO DATA 8.71E-07 1.30E-06 NO DATA NO DATA 5.55E-04 7.95E-06
CO 60 NO DATA 5.73E-06 8.41E-06 NO DATA NO DATA 3.22E-03 2.28E-05
ZN 65 1.38E-05 &.47E-05 2.22E-05 NO DATA 2.32E-05 4. 62E-04 3.67E-05
SR 89 2.84E-04 NO DATA 8.15E-06 NO DATA NO DATA 1.45E-03 4.57E-05
SR 90 2.92E-02 NO DATA 1.85E~03 NO DATA NO DATA 8.03E-03 9.36E-05
ZR 95 B.24E~05 1.99E-05 1.45E-05 NO DATA 2.22E-05 1.25E-03 1.55E-05
MO 99 NO DATA 1.18E-07 2.31E-08 NO DATA 1.89E-07 9.63E-05 3.48E-05
SB 124 2.71E-05 3.97E-07 8.56E-06 7.18E-08 NO DATA 1.89E-03  &4.22E-05
1 13 2.71E-05 3.17E-05 1.40E-05 1.06E-02 3.70E-05 NO DATA 7.56E-07
1 133 9.46E-06 1.37E-05 4.00E-06 2.54E-03 1.60E-05 NO DATA 1.54E-06
CS 134 2.83E-04 5.02E-04 5.32E-05 NO DATA 1.36E-04 5.69E-05 9.53E-07
CS 136 3.45E-05 9.61E-05 3.78E-05 NO DATA 4,.03E-05 8.40E-06 1.02E-06
CS 137 3.92E-04 4.37E-04 3.25E-05 NO DATA 1.23E-04 5.09E-05 9.53E-07
BA 140 4,00E~05 &.00E-08 2.07E-06 NO DATA 9,59E-09 1.14E-03 2.74E-05
CE 141 1.98E-05 1.19E-05 1.42E-06 NO DATA 3.75E-06 3.69E~04 1.54E-05
CE 144 2.28E~-03 B8.65E-04 1.26E-04 NO DATA 3.84E-04 7.03E-03 1.06E-04
*Table taken from NUREG-0597.
TABLE 3.1-9 Rev. 28
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TABLE 3.1-10%

(1

of 2)

SE_FACTORS FOR STANDING ON CONTAMINATED GROUND

Element

H-3
Na-24
Cr-51
Mn-54
Mn-56
Fe-55
Fe-59
Co-58
Co=-60
Ni-63
Ni-65
Cu-64
Zn=65
Zn-69
Br-83
Br-84
Br-85
Rb-86
Rb-88
Rb-89
Sr-89
Sr-91
Sr-92
Y-90
Y-91M
Y-91
Y-92
Y-93
2r-95
Zr=97
Nb-95
Mo-99
Tec~99M
Te=101
Ru-103
Ru-105
Ru-106
Ag-110M
Te-125M
Te=-127M
Te-127
Te-129M
Te-129

*Taken from Regulatory Guide 1.109 (Rev.

(mrem/hr per pCi/m*)
Total Body

.0

.50E-08
.20E-10
.80E-09
.10E-08
.0

.00E-09
.00E-09
.70E-08
0

. 70E~09
.50E-09
.00E~09
.0

.40E~-11
.20E-08
.0

.30E-10
.50E-09
-50E-08
.60E-13
.10E-09
.00E~09
.20E-12
.80E-09
.40E-11
.60E-09
.70E-10
.00E-09
.50E-09
.10E-09
.90E-09
.60E~10
. 70E-09
.60E-09
.50E-09
.50E-09
.80E-08
.50E-11
.10E-12
.00E-11
.70E-10
.10E-10
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TABLE 3.1-10

(1

of 2)
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TABLE 3.1-10 (cont'd)

(2 of 2)
EXTERNAL DOSE FACTORS FOR STANDING ON CONTAMINATED GROUND
(mrem/hr per pCi/m?)
Element Total Body Skin
Te~131M 8.40E-09 9.90E-09
Te-=131 2.20E-09 2.60E-06
Te-132 1.70E-09 2.00E-09
1-130 1.40E-08 1.70E-08
1-131 2.80E-09 3.40E-09
1-132 1.70E-08 2.00E-08
1-133 3.70E-09 4.50E-09
1-134 1.60E~-08 1.90E-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 6.20E-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
w-187 3.10E-09 3.60E-09
Np-239 9.50E-10 1.10E-09
TABLE 3.1-10
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Element

Na
Cr

Fe
Co
Ni
Cu
Zn
Rb
Sr

Zr
Nb
Mo
Te
Ru
Rh
Ag
Te

Cs
Ba

Ce
Pr
Nd

Np

(1 of 1)

STABLE ELEMENT TRANSFER DATA

Biv Fm(Cow)
Veg/Soil Milk (d/R)
4, BE400 1.0E=02%*
5.2E~02 4. 0E-02
2.5E-04 2.2E-03
2.9E-02 2.5E-04
6.6E~04 1,.2E~0Q3%*
9.4E-03 1.0E-03
1.9E-02 6.7E-03
1.2E-01 1.4E~02%*
4.0E~0D] 3.9E-02
1.3E-01 3.0E-02
1.7E-02 8. 0E~04%*
2.6E-03 1.0E-05
1.7E~04 5.0E~06
9.4E-03 2.5E-03
1.2E-01 7.5E-03
2.5E-01 2.5E-02
5.0E-02 1.0E-06
1.3E+01 1.0E-02
1.5E-01 5.0E~02
1.3E+00 1.0E-03
2.0E-02 6. 0E=03%*
1.0E-02 1,2E-02%*
5.0E-03 4,0E-04
2.5E-03 5.0E-06
2.5E-03 1.0E-04
2.5E-03 5.0E-06
2.4E-03 5.0E~06
1.8E-02 5.0E-04
2.5E-03 8.NF-n&

TABLE 3.1-11%

*Taken from Regulatory Guide 1.109 (Rev. 1)

**Nuclide Transfer parameters for Goat's milk

Element

H
Fe
Cu
Sr
1
Cs

Fm (d/1)

0.17
1.30E-04
0.013
0.014
0.06
0.30

TABLE 3.1-11
(1 of 1)

Meat (d/kg)
.2E-02
.OE-02
.4E-03
.OE~04
.0E-02
.3E-02
.3E-02
.0E-03
.0E-02
.1E-02
.0E-04
.6E-03
L&LE~02
.8E-01
.0E-03
.0E~01
.0E-01
.5E-03
.7E=02
7E-02
.9E-03
.0E-03
.2E-03
.OE~04
.2E-03
. 7E-03
.3E-03
.3E-03
.OE~04
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TABLE 3.1-12
‘ (1 of 1)
R1 VALUES - GROUND PATHWAY - ALL AGES

NUCLIDE T.BODY SKIN_
H 3 NO DATA NO DATA
CR 51 4.65E406 5.49E+06
MN 54 1.3BE+09 1.62E+09
FE 55 NO DATA NO DATA
FE 59 2.72E+08 3.20E+08
CO 58 3.79E+08 4. LLE+OB
CO 60 2.15E+10 2.53E+10
ZN 65 7. 4LE+08 8.56E+08
SR 89 2.16E+04 2. 50E+04
SR 90 NO DATA NO DATA
ZR 95 2.51E+08 2.91+08
MO 99 4. 63E+06 4. 00E+06
SB 124 5.98BE+08 6.91E+08
I 131 8.59E+06 1.04E+07
I 133 1.22E+06 1.49E+06
Cs 134 6.82E+09 7.96E+09
Cs 136 1.50E+08 1.70E+08
Cs 137 1.03E+10 1.20E+10
BA 140 2.05E+07 2.34E+07
CE 141 1.36E+0? 1.54E+07
. CE 144 6.92E+07 8.01E+07
TABLE 3.1-12 Rev. 28
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TABLE 3.1-13
(1 of 1)

Ri VALUES - VEGETABLE PATHWAY - ADULT

NUCLIDE BONE LIVER T. BODY THYROID KIDNEY LUNG GI-LLI
H 3 0.0 2.28E+03 2.2BE+03 2.28E+03 2.28E+03 2.2BE+03 2,28BE+03
CR 51 0.0 0.0 4. 5BE+04 2. 74E+04 1.01E+04 6.07E+04 1.15E407
MN 54 0.0 3.07E+08 5.86E+07 0.0 9. 14E+07 0.0 9.41E+08
FE 55 1.99E+08 1.3BE+08 3.21E+07 0.0 0.0 7.68E5+07 7.90E+07
FE 59 1.23E+08 2.90E+08 1i.11E+08 .0 0.0 8.09E+07 9.66E+08
CO 58 0.0 2.99E+07 6.71E+07 0.0 0.0 0.0 6.07E+08
CO 60 0.0 1.66E+08 3.67E+08 0.0 0.0 0.0 3.12E+09
ZN 65 4. 00E+08 1.27E+09 5.76E+08 0.0 8.52E+08 0.0 8.02E+08
SR 89 9.75E+09 0.0 2.80E+08 0.0 0.0 0.0 1.56E+09
SR 90 6.70E+11 0.0 1.64E+11 0.0 0.0 0.0 1.94E+10
ZR 95 1.16E+06 3,73E+05 2.52E+05 0.0 5.85E+05 0.0 1.1BE+09
MO 99 0.0 6.20E+06 1.18E+06 0.0 1.40E+07 0.0 1.44E+0Q7
SB 124 1.01E+08 1.91E+06 4&.01E+07 2.45E+05 0.0 7.8BE+07 2.87E+09
I 131 4.03E+07 5.76E+07 3.30E+07 1.89E+10 9.8BE+07 0.0 1.52E+07
I 133 1.04E+06 1.80E+06 5.50E+05 2.65E+08 3. 15E+06 0.0 1.62E+06
CS 134 4. 54E+09 1.08E+10 8.83E+09 0.0 3.49E+09 1.16E+09 1.89E+08
Cs 136 4.23E+07 1.67E+08 1.20E+08 0.0 9.30E+07 1.27E+07 1.90E+07
Cs 137 6.63E+09 9.07E+09 5.94E+09 0.0 3.08E+09 1.02E+09 1.76E+08
BA 140 1.28E+08 1.61E+05 8.40E+06 0.0 5.47E+04 9.22E+04 2.64E+08
CE 141 1.94E+405 1.31E+405 1.49E+04 0.0 6.09E+04 0.0 5.02E+08
CE 144 3.15E+07 1.31E+07 1.69E+06 0.0 7.80E+06 0.0 1.06E+10
TABLE 3.1-13 Rev. 28
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TABLE 3.1-14
(1 of 1)

R, VALUES - VEGETABLE PATHWAY - TEENAGER

NUCLIDE BONE LIVER T.BODY THYROID KIDNEY LUNG GI-LLI
H 3 0.0 2.61E+03 2.61E+03 2.61E+03 2.61E+403 2.61E+03 2.61E+03
CR 51 0.0 0.0 6. 0BE+04 3.3BE+04 1.33E+04 8.68E+04 1.02E+07
MN 54 0.0 4.4L6E+08 8. 85E+07 0.0 1.33E+08 0.0 9.15E+08
FE 55 3.10E+08 2.20E+08 5.13E+07 0.0 0.0 1.39E+4+08 9.51E+07
FE 59 1.75E+08 & .09E+08 1. 58E+08 0.0 0.0 1.29E+08 9.68E+08
CO 58 0.0 4.25E4+07 9.79E+07 0.0 0.0 0.0 5.86E+08
CO 60 0.0 2.47E+08 5.57E+08 0.0 0.0 0.0 3.22E+09
ZN 65 5.35E+08 1.86E+09 8.66E+08 0.0 1.19E+09 0.0 7.86E+08
SR 89 1.4BE+10 0.0 4. 24E+08 0.0 0.0 0.0 1.76E+09
SR 90 8.32E+11 0.0 2.05E+11 0.0 0.0 0.0 2. 34E+10
ZR 95 1.70E4+06 5.38E+05 3.70E+05 0.0 7.90E+05 0.0 1. 24E+09
MO 99 0.0 5.69E+06 1.08E+06 0.0 1.30E+07 0.0 1.02E+07
SB 124 1.51E+08 2.78E+06 5.88E+07 3.42E+05 0.0 1.32E+08 3.04E+09
1 13 3.83E+07 5.37E+07 2.8BE+07 1.57E+10 9.24E+07 0.0 1.06E+07
| I 133 9.63E+05 1.63E+06 4. 9EE+05 2.28E+08 2.87E+06 0.0 1.24E+06
. C8 134 6.90E+09 1.62E+10 7.54E+09 0.0 5.16E+09 1.97E+09 2.02E+08
C8 136 4.33E+07 1.71E+08 1.15E+08 0.0 9.28E+07 1.46E+07 1.37E+07
Cs 137 1.06E+10 1.41E+10 4&.90E+09 0.0 4.78E+09 1.86E+09 2.00E+08
BA 140 1.38E+08 1.69E+05 8.88E+06 0.0 5.72E+04 1.14E+05 2.12E+08
CE 141 2.78E+05 1.86E+05 2.13E+04 0.0 8.75E+04 0.0 5.32E408
CE 144 5.04E+07 2.09E+07 2.71E+06 0.0 1.25E+07 0.0 1.27E+10
TABLE 3.1-14 Rev. 28
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TABLE 3.1-15
(1 of 1)
R1 VALUES « VEGETABLE PATHWAY - CHILD

NUCLIDE BONE LIVER T.BODY THYROID KIDNEY LUNG GI-LLl
R 3 0.0 4, 04E+03 4, 04E+03 4. 04E+03 4. 04E+03 LO4LE+03 4. 04E+03
CR 51 0.0 0.0 1. 15E+05 6. 40E+04 1.75E+04 J17E+405 6. 12E+06
MN 54 0.0 6.53E+08 1.74E+08 0.0 1.83E+08 0.0 5.4BE4+08
FE 55 7.62E+08 4.04E+08 1.25E+08 0.0 0.0 L29E+08 7.49E+07
FE 59 3.8BE+08 6.29E+08 3.13E+08 0.0 0.0 .B2E4+08 6.54E+08
CO 58 0.0 6.27E+07 1.92E+08 0.0 0.0 0.0 3.66E+08
CO 60 0.0 3.76E+08 1.11E+09 0.0 0.0 0.0 2.08E+09
ZN 65 1.02E409 2.73E+09 1.70E+09 0.0 1.72E+09 0.0 4.BOE+08
SR 89 3.52E+10 0.0 1.00E+09 0.0 0.C 0.0 1. 36E+09
SR 90 1.38E+12 0.0 3.49E+11 0.0 0.0 0.0 1.86E+10
ZR 95 3.82E+06 B.40E+05 7.4BE+05 0.0 1.20E+06 0.0 8.77E+08
MO 99 0.0 7.77E406 1.92E+06 0.0 1.66E+07 0.0 6.43E+06
8B 124 3.44E+08 4 . 46E+06 1.Z20E+08 7.59E+05 0.0 L91E+08 2.15E+09
1 131 7.13E+407 7.17E+07 4 .08E+07 2.37E+1C 1.18E+08 0.0 6.39E+06
I 133 1.76E+06 2.17E+06 8,22E+05 4. 03E+06 3.62E+06 0.0 8.75E+05
CS 134 1.56E+10 2.56E+10 5.40E+09 0.0 7.93E+09 .B5E+09 1.3BE+08
CS 136 8.16E+07 2.24E+08 1.45E+08 0.v 1.19E+408 ,78E+07 7.8BE+06
CS 137 2.49E+10 2.39E+10 3.52E+09 0.0 7. 78E+09 .BOE+09 1.50E+08
BA 140 2.76E+08 2.42E+05 1.61E+07 0.0 7.87E4+04 G4E+05  1.40E+08
CE 141 6.45E+05 3.22E+05 4.7BE+04 0.0 1.41E+05 G.0 4.02E+08
CE 144 1.22E+08 3.B1E+07 6.4BE+06 0.0 2.11E+07 0.0 9,93E+09
TABLE 3.1-15 Rev. 28

(10f 1)

1/1/90



R1 VALUES - MEAT PATHWAY - ADULT

TABLE 3.1-16
(1 of 1)

NUCLIDE BONE LIVER T.BODY THYROID KIDNEY LUNG GI-LLI1
H 3 0.0 3.27E402 3.27E+02 3.27E+02 3.27E+02 3.27E+402 3.27E+02
CR 51 0.0 0.0 5.86E+03 3.50E+03 1.29E+403 7.77E+03 1.47E+06
MN 54 0.0 6.83E+406 1.30E+06 0.0 2.03E+06 0.0 2.09E+07
FE 55 2.13E+08 1.47E+08 3, 43E+07 0.0 0.0 8.20E+07 8.44LE+07
FE 59 2.12E+408 4 .99E+08 1.91E+08 0.0 0.0 1.29E+08 1.56E+09
CO 58 0.0 1.41E407 3.17E+407 0.0 0.0 0.0 2.87E+08
CO 60 0.0 5.56E407 1.23E+08 0.0 0.0 0.0 1.04E+09
ZN 65 3.01E+08 9.57E+08 4.32E+08 0.0 6.40E+08 0.0 6.03E+08
SR 89 2.39E+08 0.0 6.86E+06 0.0 0.0 0.0 3.83E+07
SR 90 9.67E+09 0.0 2.37E+09 0.0 0.0 0.0 2.79E+08
ZR 95 1.47E+06 4&4,72E+05 3.20E+05 0.0 7.41E+405 0.0 1.50E+09
MO 99 0.0 9.3BE+04 1.7BE+04 0.0 2.12E+05 0.0 2.17E+05
SB 124 1.55E+407 2.93E+05 6.15E+06 3.76E+04 0.0 1.21E407 4, 40E+08
i 1IN 4. 92E+06 7.03E+06 4.03E+06 2.30E+09 1.21E+07 0.0 1.86E+06
I 133 1.69E-01 2.94E-01 B8.97E-02 4.32E+01 5.14E-01 0.0 2.65E-01
C8 134 4.83E+08 1.15E+09 9.39E+08 0.0 3.72E+08 1.23E+08 2.01E+07
C8s 136 1.06E+07 &.20E+07 3.03E+07 0.0 2.34E+07 32.21E+06 4. 7BE+06
Ccs 137 6.58E+08 9.00E+08 5.89E+08 0.0 3.05E+08 1.02E+08 1.74E+07
BA 140 2.56E+07 3.22E+04 1.68E+06 0.0 1.09E+04 1.B4E+04 5.27E+07
CE 141 1.15E+04 7.79E+03 8.84E+02 0.0 3.62E+03 0.0 2.98E+07
CE 144 1.07E+06 & .49E+05 5.76E+04 0.0 2.66E+05 0.0 3.63E+08
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TABLE 3.1-17

(1 of 1)
Ri VALUES - MEAT PATHWAY - TEENAGER
NUCLIDE BONE LIVER T.BODY THYROID KIDNEY LUNG GI-LLI
H 3 0.0 1.95E402 1.95E+02 1.95E+4+02 1.95E402 1.95E+02 1.95E+02
CR 51 0.0 0.0 4. 6BE+03 2.60E+03 1.03E+03 6.69E+03 7.B7E+05
MN 54 0.0 5.21E406 1.03E+06 0.0 1.55E+06 0.0 1.07E+07
FE 55 1.73E408 1,23E+08 2.86E+(7 0.0 0.0 7.78E+07 5.31E+07
FE 59 1, 70E408 3.96E+08 1.53E+08 0.0 0.0 1.25E+08 9.36E+08
CO 58 0.0 1.09E+07 2.51E+07 0.0 0.0 .0 1.50E+08
CO 60 0.0 4. 31E+07 5.72E+07 0.0 0.0 0.0 5.62E+08
ZN 65 2.11E408 7.34E408 3.43E+08 0.0 4. 70E408 0.0 3.11E+08
SR 89 2.02E+408 0.0 5.78E+06 0.0 0.0 0.0 2.4DE+07
S8R 90 6.26E+09 0.0 1.55E+09 0.0 0.0 0.0 1.76E+08
ZR 95 1.18E+06 3.72E+05 2.56E+05 0.0 5.47E+05 0.0 8.58E+08
MO 99 0.0 7.75E+04 1,48E+04 0.0 1.77E+05 0.0 1.39E+05
SB 124 1.27E407 2.33E+05 4, 94E+06 2.87E+04 0.0 1.11E+07 2.55E+08
313 4. 09F+06 S5.72E+06 3.07E+06 1.67E+0Y% 9.85E+06 0.0 1. 13E+06
1 19 1.42E-01 2.40E-01 7,32E-02 3.35E+01 4.21E-01 0.0 1.82E-01
CS 134 3.84E408 9.04E+08 4, 19E+08 0.0 2.87E+08 1,10E+08 1.12E+0?7
CS 136 B.30E+06 3.27E+07 2.19E+07 0.0 1.78E+07 2.BOE+06 2.63E+06
CS 137 5.46E+08 7.27E+08 2.53E+08 0.0 2.47E+08 9,.61E+07 1,03E+07
BA 140 2.12E+07 2.59E+404 1.36E+06 0.0 8.79E+03 1.74E+04 3.26E+07
CE 141 9.67E4+03 6.46E+03 7.42E+02 0.0 3.04E+03 0.0 1.85E+07
CE 144 9. 04E+05 3.74E+05 4, 86E+04 0.0 2.24E+05 0.0 2.27E+08
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TABLE
(1

3.1-18
of 1)

R1 VALUES - MEAT PATHWAY - CHILD

NUCLIDE RONE LIVER T.BODY THYROID KIDNEY LUNG GI-LLI
H 3 0.0 2.36E+02 2.36E+02 2.36E402 2.36E+02 2.36E+02 2.36E+02
CR 51 0.0 0.0 7.31E+03 4.06E+03 1.11E+03 7.40E+03 3,.87E+05
MN 54 0.0 5.96E406 1.59E+06 0.0 1.67E+06 0.0 5.00E+06
FE 55 3.32E408 1.76E+08 5.45E+07 0.0 0.0 9.95E+07 3.26E+07
FE 59 3.01E+08 4 .86E+08 2.42E+08 0.0 0.0 1.41E+08 5.06E+08
CO 58 0.0 1.27E407 3.90E+07 0.0 0.0 0.0 7.43E+07
CO 60 0.0 5.12E+07 1.51E+08 0.0 0.0 0.0 2.B4LE+08
ZN 65 3.17E+08 B8.45E+08 5.26E+08 0.0 5.33E+08 0.0 1.48E+08
SR 89 3.82E+08 0.0 1.09E+07 0.0 0.0 0.0 1.4BE+07
SR 90 8.08E+09 0.0 2.05E+09 0.0 0.0 0.0 1.09E+08
ZR 95 2.09E+06 &4.60E+05 4&.10E+05 0.0 6. 59E+05 0.0 4.80E+08
MO 99 0.0 1.08E+05 2.67E+04 0.0 2.20E+05 0.0 8.92E+04
SB 124 2.29E407 2.97E+05 B8.03E+06 5. 06E+04 0.0 1.27E407 1.43E+C8
I A3 7.58E+06 7.62E+06 4. 33E+06 2.52E+09 1.25E+07 0.0 6. 78E+05
1 183 2.63E-01 3.25E-01 1.23E-01 6.04E+01 5.42E-01 0.0 1.31E-01
Cs 134 6.77E+08 1.11E+09 2.34E+08 0.0 3.44E+08 1.24E+08 5.99E+06
Cs 136 1.43E+07 3.94E+07 2.55E+07 0.0 2.10E+07 3.13E+06 1.38E+06
Ccs 137 1.01E+09 9.63E+08 1.42E+08 0.0 3.14E+408 1.13E+08 6.03E+06
BA 140 3.91E+07 3.42E+04 2.2BE+06 0.0 1.11E+04 2.04E+04 1.98E+07
CE 141 1.82E+04 9.0BE+03 1.35E+03 0.0 3.58E+03 0.0 1.13E+07
CE 144 1.70E+06 5.34E+05 9.10E+04 0.0 2.96E+05 0.0 1.39E+08
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TABLE 3.1-19
(1 of 1)

Ri VALUES - COW MILK PATHWAY - ADULT

NUCLIDE BONE LIVER T.BODY THYROID KIDNEY LUNG GI-LLI
H 3 0.0 7.69E+02 7.69E+02 7.69E+02 7.69E402 7.69E+02 7.69E+02
CR 51 0.0 0.0 2.3BE+04 1.42E4+04 5.24E+03 3,15E+04 5.9BE+06
MN 54 0.0 6.26E+06 1.19E+06 0.0 1.86E+06 0.0 1.92E+07
FE & 1.82E+07 1.26E+07 2.94E+06 0.0 0.0 7.03E+06 7.22E+06
FE 59 2.37E407 5.58E+07 2.14E+07 0.0 0.0 1.56E407 1,.B6E+08
CO 58 0.0 3.66E+06 B8.19E+06 0.0 0.0 0.0 7.41E+07
CO 60 0.0 1.21E4+07 2.68F+07 0.0 0.0 0.0 2.2BE+08
ZN 65 1.16E409 3.69E+409 1.67E+09 0.0 2.47E+09 0.0 2.32E408
SR 8¢ 1. 15E+09 0.0 3.30E+07 0.0 0.0 0.0 1.84E+08
SR 90 3.64E+10 0.0 8.93E+09 0.0 0.0 0.0 1.05E+C9
ZR 95 7.38E+02 2.37E+402 1.60E+02 0.0 3.71E+02 0.0 7.50E+05
MO 9% 0.0 2.32E+407 4 .42E+06 0.0 5.25E+07 0.0 5.38E+07
SB 124 2.02E+07 3.8lE405 7.99E+06 4, BIE+04 0.0 1.57E+07 5.72E+08
13131 1,36E+08 1.94E+08 1.11E+08 6.36E+10 3.32E+08 0.0 5.12E+07
I 133 1.80E+06 3.13E+06 9.555+05% 4.61E+08 5.47E+06 0.0 2.82E+06
CS 134 4, 15E+09 9.BBE+09 8.08E+0% 0.0 3.20E+09 1.06E+09 1.73E+08
CS 136 2,33E+08 9.22E+08B 6.63E+08 0.0 5.13E+08 7.03E+07 1.05E+08
Cs 137 5.57E409 7.62E+09 4&4.99E+09 0.0 2.59E+09 8.59E+08 1.47E+08
BA 140 2.39E+07 3.01E+04 1.57E+06 0.0 1.02E+04 1.72E+04 & .93E+07
CE 141 3.99E+403 2.70E+03 3.06E+02 0.0 1.25E+03 0.0 1.03E+07
CE 144 2.64E+05 1.10E+05 1.42E+04 0.0 6.55E+04 0.0 8.93E+07
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TABLE 3.1-20
(1 of 1)

Rj VALUES - COW MILK PATHWAY - TEENAGER

NUCLIDE BONE LIVER T.BODY TEYROID  KIDNEY LUNG Gl-LLI
H 3 0.0 1.00E+03 1.00E+03 1.00E+03 1.00E405 1.00E+03 1.00E+03
CR 51 0.0 0.0 4. 15E+04 2. 31E+04 9.10E403 5.93E+404 6.9BE+06
MN 54 0.0 1.04E+07 2.07E+06 0.0 3. 11E+06 0.0 2. 14E+07
FE 55 3.23E407 2.29E+07 5.34E+06 0.0 0.0 1.45E407 9.92E+06
FE 59 4.14E+07 9.67E+07 3.73E+07 0.0 0.0 3.05E+07 2.29Z+08
CO 58 0.0 6.15E+06 1.42E+07 0.0 0.0 0.0 8. 4BE+07
CO 60 0.0 2.06E+407 4&.63E+407 0.0 0.0 0.0 2.6BE+08
ZN 65 1.78E409 6.1BE+09 2.8BE+09 0.0 3.96E+09 0.0 2.62E+09
SR &9 2.12E+09 0.0 6.07E+07 0.0 0.0 0.0 2.53E+08
SR 90 5.14E+10 0.0 1.27E+10 0.0 0.0 0.0 1. 44LE+09
ZR 95 1.29E403 4.07E+02 2.B0E+02 0.0 5.98E+02 0.0 9.39E+05
MO 99 0.0 4. 19E+07 7.99E+06 0.0 9.59E+07 0.0 7.50E+07
8B 124 3.60E+407 6.62E+05 1.40E+07 8.16E+04 0.0 3.14E+07 7.25E+08
I 131 2,46E+08 3 44LE+08 1.B5E+08 1.01E+11 5.93E+08 0.0 6.81E+07
I 133 3.29E406 5.58E+06 1.70E+06 7.79E+08 9.79E+06 0.0 4.22E+06
. CS 134 7.21E409 1.70E+10 7.87E+09 0.0 5.39E+409 2.06E+09 2.11E+08
CS 136 3.97E+08 1.56E+09 1.05E+09 0.0 8.51E+08 1.34E+0B 1.26E+08
Cs 137 1.01E+410 1.34E+10 4&.6BE+09 0.0 4. 57E+09 1.7BE+09 1.91E+08
BA 140 4.32E+07 5.30E+04 2.7BE+06 0.0 1.80E+04 3.56E+04 6.67E+07
CE 141 7.31E403 4, 8BE+03 5.61E+02 0.0 2.30E+03 0.0 1.40E+07
CE 144 4.B6E+05 2.01E+05 2.61E+04 0.0 1.20E+05 0.0 1.22E+08
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TABLE 3.1-21
‘II’ (1 of 1)

Ri VALUES - COW MILK PATHWAY - CHILD

NUCLIDE BONE LIVER T.BODY THYROID KIDNEY LUNG GIl-LLI
- 0.0 1.58E+403 1.58E+03 1.58E+03 1.58E+03 1.58E+03 1.58E+03
CR 51 0.0 0.0 3.47E404 4. 70E+04 1.28E+04 B.5BE+04 4. 49E+06
MN 54 0.0 1.56E407 4. 16E+06 0.0 4. 3BE+06 0.0 1.31E+07
FE 55 8.11E+07 4. 30E+07 1.33E+407 0.0 0.0 2.43E407 7.97E+06
FE 59 9.61E+07 1,.55E+08 7.74E+407 0.0 0.0 4.51E+07 1.62E+08
CO 58 0,. 9.40E+06 2.BBE+07 0.0 0.0 0.0 5.48E+07
CO 60 0.0 3,19E+07 9.41E+07 0.0 0.0 0.0 1.77E+08
ZN 65 3.49E409 9 .31E+09% 5.79E+09 0.0 5.87E+09 0.0 1.63E409
SR 89 5.25E+09 0.0 1.50E+08 0.0 0.0 0.0 2.03E+08
SR 90 8.69E+10 0.0 2.20E+10 0.0 0.0 0.0 1.17E+09
ZR 95 3.00E+03 6.59E+02 5.B6E+02 0.0 9. 43E+02 0.0 6.87E+05
MO 99 0.0 7.62E407 1.89E+07 0.0 1.63E+08 0.0 6.30E+07
SB 124 B.51E4+07 1.10E+06 2.98E+07 1.8BE+05 0.0 4, 72E+07 5.32E+08
Y iR V- 5.97E+08 6.00E+08 3.41E+08 1.98E+11 9. 85E+08 0.0 5.34E+07
3 133 8.00E+06 9.B9E+06 3.74E+06 1. B4E+09 1.65E+07 0.0 3.98E+06
' CS 134 1,66E+10 2.73E+10 5.75E+09 0.0 B8.45E409 3.03E+09 1.47E+08
C8 136 8.97E+08 2.47E+409 1.60E+09 0.0 1,31E4+09 1.96E+08 B.67E+07
C8 137 2.43E+10 2.33E+10 3.44E+09 0.0 7.59E+09 2.73E+409 1.46E+08
BA 140 1. 04E+08 9., 14E+04 6.09E+06 0.0 2.98E+04 5.45E+04 5.29E+07
CE 141 1.80E+04 8.98E+03 1.33E+03 0.0 4. 94E+03 0.0 1.12E+07
CE 144 1.20E+06 3.76E+05 6.40E+04 0.0 2.0BE405 0.0 9.80E+07
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TABLE 3.1-22
(1 of 1)
Ri VALUES - COW MILK PATHWAY - INFANT

NUCLIDE BONE LIVER T.BODY THYROID KIDNEY LUNG GI-LLI
H 3 0.0 2.40E+03 2.40E+03 2.40E+03 2.40E+03 2.40E+03 2.40E+03
CR 51 0.0 0.0 1.34E+05 8.75E+04 1.91E+04 1.70E+05 3.91E+06
MN 54 0.0 2.90E+07 6.5BE+06 0.0 6. 43E+06 0.0 1.07E+07
FE 55 9.81E+07 6.34E+07 1.69E+07 0.0 0.0 3.10E+07 8.04E+06
FE 59 1.79E408 3.13E+08 1.23E+08 0.0 0.0 9.26E+07 1.50E+08
CO 58 0.0 1.8BE+07 4.69E+07 0.0 0.0 0.0 4.69E+07
CO 60 0.0 6.52E+07 1.54E+08 0.0 0.0 0.0 1.55E+08
4N 65 4.69E+09 1.61E+10 7. .42E+09 0.0 7.80E+09 0.0 1.36E+10
SR 89 9.98E+09 0.0 2.86E+08 0.0 0.0 0.0 2.05E+08
SR 90 9.45E+10 0.0 2. 41E+10 0.0 0.0 0.0 1.18E+09
ZR 95 5.32E+03 1.30E+03 9.20E+02 0.0 1.40E+03 0.0 6.46E+05
MO 99 0.0 1.95E+08 2.08E+07 0.0 2.91E+08 0.0 6.42E+07
S§B 124 1.64E+408 2.41E+406 5. 08E+07 4.35E+05 0.0 1.03E+08 5.06E+08
I 13 1.25E+09 1.47E+09 6.45E+08 4.82E+11 1.71E+09 0.0 5.24E+07
11383 1.69E+07 2.46E+07 7.20E+06 4. 47E+09 2.89E+07 0.0 4. 16E+06
. Cs 134 2.6BE+10 4 .99E+10 5.04E+09 0.0 1.29E+410 5.27E+09 1.36E+08
C8 136 1.7SE+09 5.15E+09 1.92E+09 0.0 2.05E409 4.20E+08 7.83E+07
Cs 137 3.88E+10 & .54E+10 3.22E+09 0.0 1.22E+410 4.94E+09 1.42E+08
BA 140 2.15E+08 2.15E+05 1.11E+07 0.0 5.10E+04 1.32E+05 5.27E+07
CE 141 3.57E+04 2.1BE+04 2.56E+03 0.0 6.71E+03 0.0 1.12E+97
CE 144 1.72E+06 7.03E+05 9.62E+04 0.0 2.B4LE+05 0.0 9.85E+07
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TABLE 3.1-23

(1 of 1)

R1 VALUES - GOAT MILK PATHWAY - ADULT

NUCLI1DE BONE LIVER T.BODY THYROID KIDNEY LUNG GI-LLI
H 3 0.0 1.57E+03 1.57E+03 1.57E+03 1.57E403 1.57E+03 1.57E+03
CR 51 0.0 0.0 2.85E+03 1.71E+03 6.28E+402 3.79E+03 7.17E+05
MN 54 0.0 7.51E405 1.43E+05 0.0 2.24E+05 0.0 2.30E+06
FE 55 2.37E406 1.64E+06 3.B2E+05 0.0 0.0 9.135+405 9.39E+05
FE 59 3.09E+06 7.25E+06 2.78BE+06 0.0 0.0 2.03E+06 2.42E+07
CO 58 0.0 4.3%E405 9.83E+05 0.0 0.0 0.0 8.89E+06
CO 60 0.0 1.46E+06 3.21E+06 0.0 0.0 0.0 2.73E+07
ZN 65 1.39E408 4 .43E+08 2.00E+08 0.0 2.96E+08 0.0 2.79E+08
SR 89 2.42E+09 0.0 6.93E+07 0.0 0.0 0.0 3.87E+08
SR 90 7.64E+10 0.0 1.87E+10 0.0 0.0 0.0 2.21E+09
ZR 95 8.85E+01 2.84E+01 1.92E+01 0.0 4. 46E+01 0.0 9.00E+04
MO 99 0.0 2.78E+06 5.30E+05 0.0 6.31E+06 0.0 6.45E+06
SB 124 2.42E+406 4.57E+04 9,59E+05 5.87E+03 0.0 1.88E406 6.B7E+(7
) i § 5 1.63E+408 2.33E+08 1.33E+08 7.63E+10 3.99E+08 0.0 6. 14E+07
1 1358 2.16E406 3.76E+06 1.15E+06 5.53E+08 6.56E+06 0.0 3.3BE+06
CS 134 1.25E+10 2.96E+10 2.42E+10 0.0 9.59E+09 3.18BE+09 5.19E+08
CS 136 7.00E+08 2.76E+09 1,99E+09 0.0 1.54E+409 2.11E+08 3.14E+08
CS 137 1.67E+10 2.28E+10 1.50E+10 0.0 7.76E+09 2.5BE+09 4. 42E+08
BA 140 2.87E+06 3.61E+03 1.8BE+05 0.0 1.23E+03 2.07E+03 5.92E+06
CE 141 4.79E+02 3.24E+402 3.67E+01 0.0 1.50E+02 0.0 1.24E+406
CE 144 3.17E404 1.33E+04 1.70E+03 0.0 7.86E+03 0.0 1.07E+07
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TABLE 3.1-24

(1 of 1)
Ri VALUES - GOAT MILK PATHWAY - TEENAGER
NUCLIDE BONE LIVER T.BODY THYROID KIDNEY LUNG GI-LLI
H 3 0.0 204E+03 2.04E+03 2.04E+03 2.04E403 2.04E+03 2.04E+03
CR 51 0.0 0.0 4. 9BE+03 2.77E403 1.09E403 7.11E+03 B8.37E+05
MN 54 0.0 1.25E406 2.4BE+05 0.0 3.73E+05 0.0 2.57E+06
FE 55 4, 20E+06 2.9BE+06 6.95E+405 0.0 0.0 1.89E+06 1.29E+06
FE 59 5.39E+06 1.26E+07 4 .B5E+06 0.0 0.0 3.96E+06 2.97E+07
CO 58 0.0 7.39E+05 1.70E+06 0.0 0.0 0.0 1.02E+07
CO 60 0.0 2.47E406 5.56E+06 0.0 0.0 0.0 3.21E407
ZN 65 2.14E408 7.42E+40B 3.46E+08 0.0 4. 75E408 0.0 3.14E+08
SR 89 4 . L5E409 0.0 1.2BE+08 0.0 0.0 0.0 5.30E+08
SR 90 1.08E+11 0.0 2.67E+10 0.0 0.0 0.0 3.03E+09
ZR 95 1.55E+02 4.BBE+401 3,36E+01 0.0 7.18E+01 0.0 1.13E+05
MO 99 0.0 5.03E+06 9,59E+05 0.0 1.15E+07 0.0 9.00E+06
SB 124 4,31E+06 7.95E+04 |.6BE+06 9.79E+03 0.0 3.77E+06 8.70E+07
I 131 2.95E+08 4.13E+08 2.22E+08 1.21E+11 7.12E+08 0.0 8.1BE+07
1 133 3.95E406 6.70E+06 2.04E+06 9. 35E+08 1.17E+07 0.0 5.07E+06
CS 134 2.16E+10 5.09E+10 2.36E+10 0.0 1.62E+10 6.17E+09 6.33E+08
CS 136 1.19E4+09 &4 .69E+09 3.15E+09 0.0 2.55E+09 4 .03E+08 3.7BE+08
Cs 137 3.03E+10 4.03E+10 1.40E+10 0.0 1.37E410 5.33E+09 5.73E+08
BA 140 5.19E4+06 6.35E+03 3.34E+05 0.0 2.15E403 4.27E+03 B8.0CE+06
CE 141 B.77E402 5.86E+02 6.73E+01 0.0 2.76E+02 0.0 1.68E+06
CE 144 5.83E+04 2.41E+04 3.14E+03 0.0 1.44E+04 0.0 1.47E+07
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TABLE 3.1-25
(1 of 1)
R1 VALUES - GOAT MILK PATHWAY - CHILD

NUCLIDE BONE LIVER T.BODY THYROID KIDNEY LUNG GI-LLI
H 3 0.0 3.23E+03 3.23E+03 3.23E403 3.23E+03 3,23E+03 3.23E+03
CR 51 0.0 0.0 1.02E+04 5.64E403 1.54E+03 1,03E404 5.39E+05
MN 54 0.0 1.87E+406 &, 99E+405 0.0 5.25E+05 0.0 1.57E406
FE 55 1.05E+07 5.59E+06 1.73E+06 0.0 0.0 3.16E+06 1.04E+06
F¥ 59 1.25E+407 2.02E+07 1.01E+07 0.0 0.0 5.86E+06 2.10E+07
CO 58 0.0 1.13E406 3.45E+06 0.0 0.0 0.0 6.58E+06
CO 60 0.0 3.83E+406 1.13E+07 0.0 0.0 0.0 2.12E407
ZN 65 4.19E+08 1.12E+09 6.95E+08 0.0 7.04E+08 0.0 1.96E+08
SR 89 1.10E+10 0.0 3.15E+08 0.0 0.0 0.0 4. 27E408
SR 90 1.82E+11 0.0 4.62E+10 0.0 0.0 0.0 2.46E+09
ZR 95 3.60E+402 7.91E+01 7.04E+01 0.0 1.13E+02 0.0 8.25E+04
MO 99 0.0 9.15E+06 2.26E+06 0.0 1.95E+07 0.0 7.57E+06
SB 124 1.02E+07 1.32E+05 3.5BE+06 2.25E+04 0.0 5.67E+06 6.38E+07
I 13 7.16E+08 7.20E+08 4.09E+08 2.38E+11 1.18E+09 0.0 6.41E+07
I 133 9.59E+06 1.19E+07 &.49E+06 2.20E+09 1.98E+07 0.0 4. 78E+06
CS 134 4.99E+10 B8.1BE+10 1.73E+10 0.0 2.54E+10 9.10E+09 &4 .41E+08
CS 136 2.69E+09 7.40E+09 4.79E+09 0.0 3.94E+09 5.B8E+08 2.60E+08
CSs 137 7.30E+10 6.9BE+10 1.03E+10 0.0 2.28E+10 B8.19E+09 4.37E+08
BA 140 1.25E407 1.10E+04 7.31E+05 0.0 3.57E+03 6.54E+03 6.34E+06
CE 141 2.16E+03 1.0BE+03 1.60E+02 0.0 4,72E+02 0.0 1.34E+06
CE 144 1. 44E405 4. 51E+404 7.68E+03 0.0 2.50E+04 0.0 1.18E+07
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TABLE 3.1-26
(1 of 1)

Ri VALUES -~ GOAT MILK PATHWAY - INFANT

NUCLIDE BONE LIVER T.BODY THYROID KIDNEY LUNG GI-LLI
N 0.0 4.90E+03 4.90E+03 4 .90E+03 4.90E+03 4 .90E+03 4.90E+03
CR 51 0.0 0.0 1.61E+04 1.05E+04 2,29E+03  2.04E+04 4. 69E+05
MN 54 0.0 3.4BE+06 7.B9E+05 0.0 7.72E+05 0.0 1.28E+06
FE 55 1.27E+07 8.24E+06 2.20E+06 0.0 0.0 4.03E+06 1.05E+06
FE 59 2.33E407 4.07E407 1.60E+07 0.0 0.0 1.20E+07 1.95E+07
CO 58 0.0 2.26E+06 5.63E+06 0.0 0.0 0.0 5.62E+06
CO 60 0.0 7.82E+06 1.85E+07 0.0 0.0 0.0 1.86E+07
ZN 65 5.63E+08 1.93E+09 8.91E+08 0.0 9, 36E+08 0.0 1.63E+09
SR 89 2.10E+10 0.0 6.01E+08 0.0 0.0 0.0 4.31E+08
SR 90 1.98E+11 0.0 5.05E+10 0.0 0.0 0.0 2. 4BE+09
ZR 95 6.39E+02 1,56E+02 1,10E+02 0.0 1.68E+02 0.0 7.75E+04
MO 99 0.0 2.34E+07 4 .56E+06 0.0 3.49E+07 0.0 7.70E+06 l
SB 124 1.97E+07 2.90E+05 6.10E+06 5.22E+04 0.0 1.23E+07 6.07E+07
I 131 1.49E+09 1.76E+09 7.74E+08 5.79E+11 2.06E+09 0.0 6.29E+07
I 133 2.03E+07 2.95E+07 8.64E+06 5.36E+09 3.47E+07 0.0 4. 99E+06
‘ CS 134 8.03E+10 1.50E+11 1.51E+10 0.0 3.86E+10 1.58E+10 4.07E+08
CS 136 5.26E+09 1.55E+10 5.77E+09 0.0 6.16E+09 1.26E+09 2.35E+08
Cs 137 1.16E+11 1.36E+11 9.66E+09 0.0 3.66E+10 1.4BE+10 4. 26E+08
BA 140 2.58E+07 2.58E+04 1.33E+06 0.0 6.12E+03 1.58E+04 6.33E+06
CE 141 4.28E+03 2.61E+03 3.07E+02 0.0 8.05E+02 0.0 1.35E+06
CE 144 2.06E+05 8.44E+04 1.15E+04 0.0 3.41E+04 0.0 1.18E+07
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TABLE 3.1-27

(1 of 1)

R‘ VALUES - INHALATION PATHWAY - ADULT

NUCLIDE BONE LIVER T.BODY THYROID KIDNEY LUNG GI-LLI
H 3 0.0 1.26E403 1.26E+03 . <bli+03 1.26E4+03 1.26E+03 1,26E+03
CR 51 0.0 0.0 9.99E+01 5.94E+01 2.28E401 5.94E+04 3.32E+03
MN 54 0.0 3,95E+04 6.29E+03 0.0 9.B3E+03 1.40E+06 7.72E+04
FE 55 2.45E+04 1.69E404 3,94E+03 0.0 0.0 7.20E+04 6.02E+03
FE 59 1.17E+404 2.77E+04 1.05E+04 0.0 0.0 1.01E+06 1.BBE+05
CO 58 0.0 1.58E+03 2.07E+03 0.0 0.0 9.27E+05 1.06E+05
CO 60 0.0 1.15E+404 1.4BE+04 0.0 0.0 5.96E+06 2.B84E+05
ZN 65 3,24E+04 1.03E405 & .65E+04 0.0 6.89E+04 B.63E+05 5.34E+04
SR 89 3.04E+05 0.0 8.71E+03 0.0 0.0 1.40E+06 3,49E+05
SR 90 9.91E+07 0.0 6.09F+06 0.0 0.0 9.59E+06 7.21E+05
ZR 95 1.07E+05 3.44E+04 2.32E+04 0.0 S.41E+04 1.77E+06 1.50E+05
MO 99 0.0 1.21E402 2.30E+01 0.0 2.92E402 9,13E+04 2.4BE+05
SB 124 3.12E404 5.8BE+02 1.24E+04 7.54E+01 0.0 2.4BE+06 4. 06E+05
3 18] 2.52E+04 3.57E+04 2.05E+04 1.19E+07 6. 12E+04 0.0 6.27E+03
1133 8.63E+03 1.4BE+04 4.51E+03 2. 15E+06 2.5BE+04 0.0 8.87E+03
CS 134 3.72E+05 B.47E+05 7.27E+05 0.0 2.87E405 9.75E+04 1.04E+04
CS 136 3.90E+04 1.46E+05 1.10E+05 0.0 8.55E+04 1.20E+04 1.17E+404
Cs 137 4,7BE+05 6.20E+05 &4, 27E+05 0.0 2.22E+05 7.51E+04 8.39E+03
BA 140 3.90E+04 4.90E+401 2.56E+03 0.0 1.67E+01 1.27E+06 2.18E+05
CE 141 1.99E+04 1.35E+04 1.53E+03 0.0 6.25E+03 3.61E+(5 1.20E+05
CE 144 3.43E+06 1.43E+06 1.B4LE+05 0.0 B.47E+05 7.76E+06 8.15E+05
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TABLE 3.1-28
(1 of 1)
Ri VALUES - INHALATION PATHWAY - TEENAGER

NUCLIDE BONE LIVER T.BODY THYROID KIDNEY LUNG GI-LLI
i 3 0.0 1.27E+03 1.27E+03 1.27E+03 1.27E+403 1.27E+03 1.27E+03
CR 51 0.0 0.0 1.35E+02 7.49E+01 3.07E4+01 2.09E+04 3.00E+03
MN 54 0.0 5.10E+04 8.39E+03 0.0 1.27E+404 1.9BE+06 6.67E+04
FE 55 3. 34E404 2. 3BE+04 5.354E+03 0.0 0.0 1.24E+405 6.3BE+03
FE 59 1.59E+04 3.69E+04 1.43E+04 0.0 0.0 1.53E+06 1.7BE+05
CO 58 0.0 2.07E+03 2.77E+03 0.0 0.0 1.34E+06 9.51E+04
CO 60 0.0 1.51E+04 1.9BE+04 0.0 0.0 8.71E+06 2.59E+05
ZN 65 3.85E+04 1,33E+05 6.23E+04 0.0 8.63E+04 1 24E+06 4. 66E+04
SR 89 4, 34E+05 0.0 1.25E+04 0.0 0.0 2.L1E+06 3.71E+05
SR 90 1.08E+08 0.0 6.67E+06 0.0 0.0 1.656407 7.64E+05
ZR 95 1.45E+05 4. 58E+04 3.15E+04 0.0 6.73E+04 2.6BE+06 1.49E+05
MO 99 0.0 1.69E+02 3.23E+01 0.0 4.12E+02 1.54E+05 2.69E+05
SB 124 4.30E+04 7.92E+02 1.68E+04 9.75E+01 0.0 3.84E+06 3.9BE+05
I 131 3.54E+04 4 .90E+04 2.64E+04 1.46E+07 8.39E+04 0.0 6.48E+03
1 133 1.21E404 2.05E+04 6.21E+03 2.92E+06 3.59E+04 6.0 1.03E+04
. CS 134 5.02E+05 1.13E+06 5.48E+05 0.0 3.75E+05 1,.46E+05 S.75E+03
Cs 136 5.14E+04 1.93E+05 1,37E+0% 0.0 1.10E+05 1.77E+04 1.09E+04
Cs 137 6.69E+05 B8.47E+05 3.11E+05 0.0 3.04E+05 1.21E+05 B8.47E+03
BA 140 5.46E+04 6.69E+01 3,51E+03 0.0 2.28E+01 2.03E+06 2.28E+05
CE 141 2.B4E+04 1.89E+04 2.16E+03 0.0 8.87E+03 6.13E+05 1.26E+05
CE 144 4.8BE+06 2.02E+06 2.62E+05 0.0 1.21E+06 1.33E+07 8.63E+05
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TABLE 3.1-29
(1 of 1)
Ri VALUES « INHALATION PATHWAY - CHILD

NUCLIDE BONE LIVER T. BODY THYRO1D KIDNEY LUNG GI-LLI
a8 3 0.0 1.12E+03 1.12E+03 1.12E+03 1.12E+03 1.12E+03 1.12E+03
CR 51 0.0 0.0 1.54E+02 8.53E+01 2. 43E+01 1.70E+04 1.08F403
MN 54 0.0 4. 29E+04 9. 50E403 0.0 1.00E+04 1.57E+06 2.29E+04
FE 55 4. 73E+04 2.51E+04 7.76E+03 0.0 0.0 1.11E+05 2.86E+03
FE 59 2.07E+04 3. 34E+04 1. 67E+04 0.0 0.0 1.27E+06 7.06E+04
CO 58 0.0 1.77E403 3.16E+03 0.0 0.0 1. 10E+0€ 3 43E+04
CO 60 0.0 1.31E+04 2.26E+04 0.0 0.0 7.06E406 9.61E+04
N 65 4.25E+04 1. 13E+405 7.02E+04 0.0 7.13E404  9.94E405 1.63E+04
SR 89 5.99E+05 0.0 1. 72E404 0.0 0.0 2.15E406 1.67E+05
SR 90 1.01E+08 0.0 6. L3E+06 0.0 0.0 1.47E407  3.43E+05
ZR 95 1.90E405 & 17E+404 3.69E+04 0.0 5.95E+04 2.23E+06 . 10E+04
MO 99 0.0 1.73E402 4.26E+01 0.0 3.93E+02 1.36E+05 1.27E+05
§B 124 5.73E+04 7.39E+02 2.00E+04 1.26E+02 0.0 3.24E+06 1.64E+05
I 13 4. 80E+04 4 BOE+04 2. 72E+04 1.62E+07 7.87E+04 0.0 2. B4E+03
1 133 1.66E+04 2. 03E+04 7. 68BE+03 3. 84E+06 3.37E+04 0.0 S.4TE+03
C8 134 6.50E+05 1.01E+06 2.24E+05 0.0 3.80E405 1.21E+05 3.B4E+03
C8 136 6.50E+04 1.71E+05 1.16E+05 0.0 9.53E+04 1. 45E+04 4. 17E+03
Cs 137 9.05E+05 8.24E+05 1.28BE+05 0.0 2.82E+05 1.04E+05 3.61E+03
BA 140 7.39E+04 6 .47E40)1 4. 32E+03 0.0 2.11E401 1.74E+06 1.02E+05
CE 141 3.92E+04 1.95E+04 2.89E+03 0.0 8.53E403 5. 43E+05 5.65E+04
CE lad 6.76E+06 2.11E+06 3.61E+05 0.0 1.17E406 1.19E+07 3.BBE+05
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TABLE 3.1-30
(1 of 1)
R1 VALUES ~ INHALATION PATHWAY -« INFANT

NUCLIDE BONE LIVER T. BODY THYROID KIDNEY LUNG GI-LLI

H 3 0.0 LWBE+02 L W6E+02 6. 461402 LW6E+02 LA6E+02 L W6E+02
CR 51 0.0 0.0 . 93E+01] 5.75E+01 . 32E+01] . 28E+D4 . S6E+02

MN 54 0.0 2.53E+04 . 9BE+03 0.0 .9BE+03 J9BE+05 7.05E+03
FE 55 L 9TE+04 A7E+04 3, 33E+03 0.0 0.0 . 6BE+04 .O9E+03
FE 59 . 35E+04 LA5E404 9 . 46E+03 0.0 0.0 . O1E406 LTES0L

CO 58 0.0 . 22E+03 .B2E+03 0. 0.0 . T6E+05 . 11E+04
CO 60 0.0 JO1E+03 1.18E+04 0. 0.0 . S0E+0% A9E+04
ZN 65 . 93E+04 . 25E+04 3, 10E+04 0. 2LE+04 . 46E+05  13E+04

SR 89 3.97E+05 0.0 J4AE+04 0. 0.0 . O3E+06  39E+04
SR 90 .OBE+07 0.0 . S59E+06 0. 0.0 . 12E+07 , 31E405
ZR 95 1SE405 2.7BE+04 LO3E+04 0. . 10E+04 . 75E+06 . 17E+04
MO 99 0.0 .65E+402 3, 24E+0] 0. .65E+02 . 35E+05 . BBE+04

B 124 3.79E+04 .S5E+02 . 20E+04 1.00E+02 0.0 . 6LE+08 .90E+04
131 3.79E404 4 4L3E404  1.96E+04 1. 48E+07 5.17E+04 0.0 . D6E+03
133 . 32E404 L92E+04 5. 59E+03 3.55E+06 . 2LE+04 0.0 . 15E+03

134 . 96E+05 LO2EH05 7. L4E+04 0.0 . 90E+05 L95E+04 . 33E+03
156 B2E+04 . 34E+05 . 2BE+04 0.0 5. 63E+04 17E+04 . 43E+03
137 5. 4BE+05 . 11E+05 . S4E+04 0.0 . 72E+05 12E404 . 33E+03

140 CSOE404 5. S9E40) 2.89E403 .0 . S34E401 CS9E406 LB3E+04
, 141 2. 77E+04 66E+04 . 99E+03 .0 5.24E403 5. 16E+0S CA5E404
E 144 3.19E+06 . 21E+06 , 76E+05 .0 5.37E+05 . B3E+06 . BE+05
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