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b. During any calendar year to < 3 mrem to the tota) body and to < 10
mrem to any organ.

To ensure compliance, cumulative dose calculations will be performed
at least unce per month according to the following methodology.

2.3.2 Monthly Analysis

Principal radionuclides will be used to conservatively estimate the
monthly contribution to the cumulative dose. If the projected dose

exceeds the above limits, the methodology in Section 2.3.3 will be
imp lemented.

The 11 nuclides (listed below) contribute more than 95 percent of the
dose to the total body and the three most critical organs for each
pathway. The critical organs considered for fish ingestion are the 9
gastrointestinal tract (GIT), bone, and liver. The critical organs
for wa"er ingestion are the GIT, bone, and thyroid.

H-3 Co-58 Sr=%0 Cs=134
P-32 Co=-60 Nb-95 Cs~137
Fe-55 Sr-89 I-131

A conservative calculation of the monthly dose will he done according

to the following procedure. First, the monthly operating report

containing the release data will be obtained and the activities

released of each of the above eleven radionuclides will be noted. This
information will then be used in the following calculations. :

2.3.2.1 Water Ingestion

The dose to an individual from ingestion of water is described by the
following equation.

11

: : 5
(DCF;‘J . Iij' rem (2.11)
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where:
'j = dose for the jth organ from eleven radionuclides, rem
J = the organ of interest (bone Gl tract and total body).

.95 = conservative cortectién factor, considering only eleven
radionuclides.

BC!‘j = critical ingestion dose coa-itlcntt‘actor for the jt’h
organ of adult or child from the i = radionuclide rem/pCi,
see attached as Table 2.1.

Iij = monthly activity ingested oftﬁhe ith radionuclide by the
critical age grou; for the j = organ, uCi.

‘11 ir described by
I..=A.V

ij i Yy (30) Wi (2.12)
Fd (7.3 x 1077

)

where:

A = activity released of it

pCi.

Vi. = maximum individual's water consumption rate corresponding
) to the age group selected for the critical DCF i above
(Adult: 2000 mL/d, Child: 1400 mL/d; RegulatoryGuide 1.109)

radionuclide during the month,

KDY}

days per month

F = average river flow at Chickamauga Dam for the month
(cubic feet per second)

d = fraction of river flow available for dilution (1/%5)

7.3x101°

conversion from cubic feet per second to milliliters
per month.

Considering the conversion factor from rem to mrem ( x 10%), the dose
equation then becomes:

1

nj= 2.15 x 107 (V x ncr)ij x A, mrem, (2.13)
g

i=l
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2.3.2.2 Fish Ingestion

The dose to an individual from the consumption of fish is dfﬂcribed by
Equation 2.11. In this case the activity ingested of the i radionuclide
(lij) is described by

1, = ApBy My .owci (2.14)
Fd (7.34x101°)

where:
Ai = activity released of ilh radionuclide during the
month, pCi
Bi = effective fish concentration factor for the ith radionuclide

Ci see attached as Table 2.2.
KCizat

"1j = amount of fish eaten monthly by maximum individual
corresponding to age Troup selected for the critical
DCF, ., above (Adult: 750g, Child: 575g; Regulatory
Guidd 1.109).

F = average river flow at Chickamauga Dam for month
(cubic feet per second)

d fraction of river flow availatle for dilution (1/5)

7.34x10'" = conversion from cubiz feet per second to milliliters
per month,

The dose equation then be~omes

11
b, = 7.17x10"" 2: Ap By (M« DCF),,, mrem (2.15)
' : izl

Considering the conversion factor from rem to mrem.
2.3.2.3 Recreation

The total body dose to an individual via the shoreline recreation
pathway is described by the following equation. For this calculation,
the total dose is estimated based on a calculation for Co-58, Co-60,
Cs-1346 and Cs-137. These four nuclides are expected to contribute

over 95 percent of the recreatiorn dose.
D 1 . [ (RDCF 67)
= R P . , mrem (2.16)
e Z ot
i =1
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Where:

D = dose to the total body from plant releases, mrem

0.95 = conservative correction factor for considering only
y 4 radionuclides

BDCFi = shoreline recreation dose commitment factor for the ith
radionuclide (mrem/yr per pCi/cm?). See attached table
2.3. (Note: For Cs-137, the dose commitment factor for
its daughter, Ba-=137m, is assumed.)

£. = concentration of ith radionuclide in shoreline sediment
fuCi/cm?), as described by the following equation (based
on equati.n A-5 in Regulatory Guide 1.109).

{i = 100 - RHL, - C, * W[l -exp (-Ai < t)] (2.17)

Where:

100

u

transfer constant defined in Regulatory Guide 1.109

RHL

radiological half-life of the ith radioisotope, days,
from table 2.1

C. concentration of ith radionuclide in the Tennessee
River, pCi/ml. C, = A/ (Fed + 7.34x1010)

Ai = activity released of ith radionuclide
during the month, uCi

F = average river flow at Chickamauga Dam for

the menth, cubic feet per second

d = fraction of river flow available for
dilution (1/5)

7.34x1010

conversion from cubic feot per second to milli-
liters per month,

=
]

shoreline width factor (0.3 for a lake shore,
per tehle A-2 of Regulatory Guide 1.109)

= decay constant of the ith radionuclide
B 0.00J/RHLi

>
¥

-
n

buildup time in sediment, assumed 15 years,
per Regulatory Guide 1.109

67

assumed monthly exposure time for maximum individual, h

= 500 h (v 10 h/week) * 0.4 (fractional exposure for

yr
worst quarter) © 3 (months/quarter)

8760

"

conversion from year to hours.
0.1 = conversion factor, m? » ml/em? + | 10
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24




The dose equation then becomes

D = ¢ (0.00692 A, oo + 0.00012 Ay _cg + 0.00206 A

0.00342 Ac._14)

2.3.2.4 Monthly Summary

Cs-134 ¥

Calendar quarter doses are first estimated by summing the doses calcu-
lated for each month in that quarter. Calendar year doses are first
estimated by summing the doses calculated for each month in that year.
However, if the annual doses determined in this manner exceed or approach
the specification limits, doses calculated for previous quarters with the
methodology of section 2.3.3 will be used instead of those quarterly doses
estimated by summing monthly results. An annual check will be made to
ensure that the monthly dose estimates account for at least 95 percent

of the dose calculated by the method described in Section 2.3.3. If less
than 95 percent of the dose has been estimated, either a new list of
principal isotopes will be prepared or a new correction factor will be
used. The latter option will not be used if less than 90 percent of

the total dose is predicted.

2.3.2.5 Dose Projections

In accordance with specification 3.11.1.3, dose projections will
be performed. This will be done by averaging the calculated dose
for the most recent month and the calculated dose for the previous
month and assigning that average dose as the projection for the
current month.

2.3.3 Quarterly and Annual Analysis

A complete analysis utilizing the total ertimated liquid releases

for each calendar quarter will be performed and reported as required

in section 6.9 of the technical specifications. This analysis will
replace values calculated using section 2.3.2 methodology and will also
include an approximation of population doses.

2.3.3.1 Individual Doses

The dose to the jth organ of the maximum individual from m nuclides,
Dj' is described by

5 m
Dj = Z Z Dijk' rem (2.19)
k =1 i =]
m 2 5
= :E:: jzj I(mCl")U X l‘k' + :E: l(RDCF)le . Lik ¢ Tyt ol (2.20)
i=1 k =]

k=3
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where:

D ik

(IDCF) |

J

it

"

i

dose to tbﬁ jth organ from the ith radionuclide,
via the k™ exposure pathway, rem.

the organ of interest (bone, Gl tract, thyroid, liver,
total body, and skin.)

exposure pathway of interest: (1) water ingestion, (2)

fish ingestion, (3) shoreline recreation, (4) above-
water recreation, (5) in-water recreation.

the i radionuclide, rem/uCi. For the combination of
pathways considered and the nuclide mix expected, the
maximum exposed individual will be an adult or child.
Table 2.1 is a list of ingestion dose factors for the
two age groups.

the activéﬁy ingested of the ith radionuclide,
via the k exposure pathway, upCi.

CiVn

the fish pathway
CiBiH

concentration of the ith radionuclide in the
Tennessee River, puCi/mL

Ci = A/(Fpd)

activity released of ith

radionuclide during the
release period, uCi.

total river flow at location ¢ during period, ml..

location of interest (for dose to the maximum individual

the first down-river exposure point is used. For the
population dose, various down-river locations are used

to account for the total exposed population. Table 2.4a

gives the river location of public water supplies; tables 2.4b
and 2.4c give the boundaries of the various reaches in which
concenirations are calculated for the fish and recreation

pathways.)

fraction of river flow available for dilution (1/5 above
Chickamauga Dam, | below the dam).

average rate of water consumption per Regulatory Guide
1.109.

For maximum individual:

Adult - 2000 mL/d
Child - 1400 mL/d

-26~ |8 Revision 8
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1.406¢02__1,15€+02__1.316+02
0.CO0E+*00 0.0CE+00 0,00E+00
TISE#DS  6.13E+405 9.13E+05
1.37E¢C6 1,.156¢0¢ 1.55E+0¢
9.636-01 1,91€-C2 7.87E+00
3.66E+03 3,1Ce+03 G 0T1E+03
~5.93E+CS . _S.1CE405 _ 7.208+CS
2.59E¢05 2.20GE+0S 3.15E+CS
P.I3E+04 7,.776404 1.1CE+0S
T.84E455 6.718+4CS5 9,.82E405
T1.82E+05 1.608+08 2.276+CS
B.CFE*0S 6.925¢05 1,.02€+C4
B.0SE*34 _S.936004  1,.23ge05
T.10E*05 6.08:405 B.7964+0S
T.738¢05 6,L15¢05 P.745+CS
T75E+C5  1.478425 2,21E+CS
0.COE*Q00 C.00€E*0C C.0CE*CO
1.6CE+CS 1,.218+CS 1.936+05
_i.!ZE?CS__5.58&’?!_,!.!7!?95___
B.5TE*QS  7.296+05 1.06£+406
0.COE+00 0.208+00 0.02€+0)
1.305403 1,63E+02 6.426+03
F.43E04 T.6TE*& 1.13E+CS
S.11E9CL  2.88E8006¢ 7.39E404
BeRSE*QS__1,94E905 __2.745905
2.8BE*D8 2.4SE+08 3.5SE+0s
2.63E4C4 2.31E40¢ 3,3GE404
S.35E405 4.43E*05 6.S4E+D5
1.906+406 1.64E406 2,.25€+04
ToSSE*DS 6.435¢05 S.31E+05
2.508%04 B.78€403 &.2¢ee%%
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GRsrsstsncnssesecanns S S I AN TN b Srsssscnsnanrnnann Shetttasestestnntene S N O RELIN E sosstsnstnsnnnnnne : .
SeSsssssenveeresne (MEAEW/YEAR PER UCLI/ML) escscssasances Ssossces (MREM/TEAR PER UCI/SQUARE CENTIMETER) ecsssacnne
nUCLICE 8one 3 Twracio e LIVER SKIN BunE 61 THYROID Te LIveR SKIN v

TE=-12? ToBsaoet S5.178%d6 L.92B%Ce S.77E%u4 S.S3E%04 g.9vEvle TeTOE*J3 S5.ICE*D3  G.Y2E+0Y S.69E+03 4.77€403 6.80E+03

TE12Tw S PTEPCE  1.33:6904 3.458036 J.50E%08 1.2%E+06 9.37E+04 To316%04 2.542%03 6.606403 To21E+03  2.44E+D3  1.86E+04
TE-129 B.63E°05 G.128+05 5.50:5+% G.87E%05 S.6CE+CS B.33E+0% C.S52E*04 S5.27E%04 S5.43E%06 6.50FE+0% S.37E+06 B.2BE*04
TETam CoT2E*05  3.23E405 2.94E405 3716408 3.02c*05 S5.038e05 S.3PE*LL 3.09E+0L4 2.92E004 3.71E+04 2.8E8E404 S«38E*06 ___ _
bt 223 4 8. TPE*C6 w.21E%0s S ITE*C8 L. 958%0¢ 4 .V13E+06 6.11E*de¢ B.47E%25 3.94E*05 4. 14E+05 C.71E+05 3.88E40C5 S.783E+05
TETIl™ 2.USE*07  1.538%¢7 V396937 1.70€407 1.458+q7 2.128%07 VTLC42°358 1.356+05 1.238+G6 1.51E+0% - Te2BE*08 _1.89E+CS.
TE-132 “.3TE*T0 1.926%08 2.54E*3¢ 2.5354J8 CldErle 3.323¢08 C.5355005 1.9GE+05 2.8ME+CS 2.83&+05S 2.12E+05 3.5CE+CS
I-12% Co25E*05  S.84E%08 1.1PEeIS  1.15E405 4.75:+04 2.47E*0S Seu2EPGA 1,07504 2.67€%046 2.573+06 1.03E+406 S.70€+C4
i=138 J.0FE°CT  2.335¢C7 2.0CE+37 C.SOE*LT Q2.14E+07 3.088+4C7 C.3LE%U8  2,17E%36 1.86E%Ce E.I2E08 1.99E406 2.B4E+D4
-1 3.22E%08 3.93E%08 3.926408 4,34E%08 3.7TEDS S.4TE*0L C.15E405 3.87E405 3.38E+05 4. 4PE4C5 3.72E+05 S.41E+CS
=132 3235007  Z.45E407 2.18E8427 2.8854Q7 C«29E*QT  3.328+07 €oYVE®36 2.20E+G6 1.93E406 2.41E+06 2.06E406 2.99E+C8
I-133 BFSE*08 _ 0.905008 S5.855+06 7.13E%06 0.186340¢ J.0PE+0S EB.A4E*0S B.45E*0US S.S4E+0S5 £.75E+05 S.TPE+0S5 _B.17E+0S __

I-134 3.0TE*07 Z.8e54U7 2.48E+07 3.11:5487 2.85&407 3.39€+37 3.228%00 2.46E*06 Q2.18E+048 2,71E%06 2.326406 3.40E8+06

I=13% 2 398937 1.956e07 1.78:437 1.98c¢07 1.67€+07 2.338+07 T.78E%C8 1.578¢06 1.41E406 1.58E+3¢€ 1,358+0¢% 1.856+08 _

RET1X3m $.356005 2.3B3435 3.558405 3.715405 2.816+05 S.2TE+*SS 8.0VE+06 2.316%04 4.65E+04 4. 770404 3.056+04 T.T1E+04

RE-133 3528935  2.535405 4. B4Se’S Sod4E*05 2.T4E*Q35  S.T73E+0S 1118405 3,175+404 6.288+04 S.572404 -3,35E+04 8.27E+04

TEV1i5w B.OTESCE S PLE008 4. 1SE%0¢ S.04E406 <. IBE*06 6088406 218405 4L.75E+05 4.01E+405 4.87E+05 4. 176408 S.9JE+0S

XE-133 548000 2.286%08 2.7€E%08 3.02:406 2.40E*Q¢ 3.63E+0¢ $.5VEQ5  2.29E405 2.79E405 3.04E405 2.41E+05 3.678¢08 . _

S5+13e Eod2E*0T 1.0TECT  1,435407 1.312¢37 1.55:+07 2e26E0L7 2.04E*Le  1,.54E+06 1.32E406 1.87E+06 1.43E+06 Z.08E*06

«5~13s G.J06+33 C.008+00 QJ.038+0C C.GOE*00 0.006+00 U«JCE*JU C.0CE*J0 0.0CE*D0 0.00E+00 0.008+50 0.0CE+00 0.0CE+00

C5~13¢ 3.ICE*CT  2.208%07 2.038%37 2.55E*07 2.15:+07 3.218+07 EoTTE408 2.0CE*D8 1.81F+06 2.26E+Cs 1.51E+06 2,.85E+06

is-13? 0.CCE20 J.COE%00 (Q.UCE*0C 0.u0E*U0 Q.00€+CC 0.00&+G0 CoJ0E*00 G.UCE+U0 O0.00E+00 0.C0E+0Q 0.0C&+00 0.0CE*00

is-11s 3o2PE*3T  B.C3E007 I.G%E03T Z.FREVLT  2.56E407 J.48E+07 2.628406 2.376+06 2.23E+06 2.35:5+406 2.0206+06 2.74%54Ce

34137 Da308%0L8 _0.958008  S.4BEvCS_ 6 928008 S.53E+0¢ 8.59€+*0¢ S.UVE*DS ©.UE*0S  5.12E+C5 CohTESDS _S.54E*05. B.04E05

3a-13% TAVEPCS J.44E%S 4.735+5% $.00E%05 J.eCE*0S S5.558¢J5 TLO1E9G4  3.3BE*04 &4.75E+04 L.O7TE*DL 3.575+04 5.827+04

34142 €e292408 1.808+0L8 1.4€800¢ 1,738038 1.46E406 2.108+0¢ 2296435 1.56E40%5 1.466+05 1.71E+05 1.42€+05 2.13€+C5

s8=141 T.318007 8.902%08 B8.9€828 1.02:%37 3.45E+0¢ 1.226+37 12216905 T.972405 E.156%05 9.266+05 7.70E+05 1.126+0¢

38742 1.51EC7  1.116937 1.02E+2?7 «J4E*0T 1.04E+07 1.54E+07 To34E%06 9.383+05 9.036+08 T.106406 9.175405 1,36E+08

La-140 3.2CE*UT  2.9VE007  2.738407 2.886:%37 2.40E407 5.316407 €.SCES0S  2.328+06 2.128406 2.326+06 1.9BE+0s 2.67TE*CE

La-142 STRE*CT  J.E8TE*0T . 3.728407 3.47E%37 3JI06%Q7  4.108407 2.75E%05 2.TIE*QE 2.54E404 2.53E%06 2,.52E%06_ 3.0CE+D¢

CE-140 T.59E08 S.94E*0S 9.708+CS 9.015+0S S+75E+05 1,.0PE¢Cs ‘To85E*05 6.2CE+04 1.02€+05 P.52E*04 7.07E¢04 1,16E4C5

Cs~143 S.55I%08 2.84E%ce  2.75E0L8  3.226%08 2.50E40é 4.U0E*0s C.58E405 2.61E+05 2.835405 3.264E405 2.57E+0% 4.0764+05

CE~14s SLNBESDS  T.42E0LS  2.51E%35 2.20E405 1.63£405 2.81E%0S L 04E%06 1.55E+04 2.79E+04 2.5084% 1.76E+04 3.18E+Cs

Pa-143 Vo28E-0T 9.306~02 §.008-02 1,038-01 ».338-32 1.306-01 T156-02 B8.6CE~03 7.338-03 9.45E-03 8.098-C3 1.19g-22

L B 838703 4.24cv05  3.TeECIS  3.976005 3. 30E40% 4. 75E¢3S 34605004 3246404 2.87E4C4  3.10E¢C4 Z.T2E404 3.718+04

PRTLan To025005  3.326¢C6 TS890« 8.756404 3.235+404 1.25€+0S C.CBEYD4 S.33E*03  1.156+04 _1,126+04 _S+1TE403 _2.06E%04

N3-147 2.33E°05 1.34E408 1.44E0C8 1.37E%08 1.25:+06 1.756+06 2.47E*05 1.356405 1.S0E+05 1.62:405 1.27€405 2.038+05

Pe=147 PLBSESST  2.788+01 4.92831 4.20:401 3.23E+01 S 73EeDY 8.172420 2.926400 S.115400 4.43E430 3,38643) S<17E+20

Fm-143 ToPEESCS  1.728G5  1.238905 1.396%05 1.13E+35 1.676435 T.983406 1.11E+06 1.228+04 1,33E+C4 1.12E+06 1.87E434

=147 U.G0E*C0 Q.00E+00 Q.0CE*20 0.0CE*00 0.0Ce*C” J.00€C0 C.002+00 J.0CE*00 - 0.00E+00 C.026+00 0.0CE+0) 0.0Ce+00C

sn-151 1.098+01 2.20600 5.880%.0 1.338%1 1.618+0C 6.73E+D1 7.802407 1.04E*00 2.56E+0C 6.24E400 7.226~G1 3.55€6+C1

im-3133 T.29E*Cs 3.398+y5 Fod1:%25  0.338905 4,.256+05S 8.088¢05 1.578+25 S.71E*04 B.75E+C4  7.83%5+04 S.07E+04 _ 1.045+0%

gu-135% 1.3528908 4.285905 7.90:+25 &.818+0S L.TEE*US B.218+05 1565905 4.828+04 B.926+04 T73E*C4  S.3ISE*0a 9.49E+04

Ta=132 2.425405  1.908405 1.6I590% 2.04Ee06 1.88E+0S 2.S6E*DS 1.945908 1.41E406 1.45E+C6 1,635¢08 1 358406 1.565+Ce

=137 T.256%00 S5.35E%06 4.572%08 S.55E*0e 4.68:v0e 8.21E+06 8596405 4.54E%05 4.37E405 5.30£+05 4.4SE4CS 6.52E+08

»e-213 3.89E%04 S.TSEC03  1.713408 1.756%04 S.186403 3.27E*G4 52316403 1.40E403 2.426+03 3,05:8403 1.286+03 1.63504

?8-212 Z.89E008  1.208%00 1.726938 1.75:%06 1.36E%06 2.13E+04 C.F5E435  1.25E405 1.78E4LUS  1.83E905 1.406405 2.25843S
PE~214 = &.255%08 _ 2.39E+08 _i.85:+0¢ Qe VSE®QE  2.395%Ge _3.55E%0e 6.328+05 2,3%5&+)5 3.00:095,,z.oseocin_z,;pggo:ﬁ.},g)QOQS_____

a1-212 €.598408 2.L2E%06 1. BPEClE  1.22600% 1.90540€ 2.89E40s 24256405 1.73E405 V1.81Ee0S  1.52:405 1.6%E405 2.3¢E+05

a1-214 ELV0E°GT  1.BPE0T  1.85E4CT 1.378¢07 1,.02:407 2.288%07 T.71E408  1.516+08 1,.3584G¢6 1.5164068 1.31E+06 1.831€+0¢ , |
°0-212 0.30E+30 0.008+00 0.008*CC 0.2Ct+*00 0.0Cc*ClC 0.00€e+CS C.CRE*00 J.3CE*00 0.20E+00 C.008+iC O0.D0E*C) 0.0CE*C0

73-214 ToS542003  T.743003 9.752e02 1.275003 1.33E33 1.628943 T.39E¢02 1,02E402 B.345401 1.155¢32 _SeB3EeCT _ 1.48E¢C2

Po-21¢ 9.008+C0 Q.002400 Q.ICé*C3 0.20:%3) ¢ 208420 0.006%30 G.OCE*20 0.0CE+*Q0 C.0UE*03 J.006+00 0.3CE+30 C.00E*CC

#3-218 J.63E*C0 C.UCEPO0 _ 0.CTE+2T (0.20#%00 0.G0E*CC 0.008430 C.C28*20 Q.0CE*Q0 0.0CE*00 J.C32¢00 _C.0CE+C0  0,008+CC
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SRasssssssncsencsenee S w I M ® 1IN @ SEsssssssansssnane feebsnncastnnsnsntnr S N C R E LI NE oessscsctossssnsss
Sessscsssssacentas (MRERIVESR PER UCL/ML) seccsccssancss Gonenecs  (MAEM/TEAR PER UCI/SJUARE CENTIMETEA) eeessevsen .
sutLlice S$CNE el TmySco s LiveER SKln BUNE sl THYROID T LIVER SKIN » %

w224 T1.87E+0% 8.926%36 1.135405 1.216+05 9.45E+04 1.45€+05 T.P08+U6 9.04E*33 1,15E4C4 1.226+04 9,.5BE+03 1.47E+04
Ta-228 T.ITE0CS  S.TVI*04 Q.19E*04 B.2TE*U6 6.26E+04 V.d5E+0¢ 1412406 5.945¢03 RB.41E*03 B.45E+03 C.41E*03 _1,0858+046
Ra-228 B.53E=GS 9.390-05 1.88L-0F <. 53i~3% 3.986~07 §.53E-u3 To8VE-US  3.38E-05 1.74E~05 &.19E~C4 3.68€-07 7.89E-03
ac=228 T.328%07 9.958%00 S.99E+C6 1.108¢07 9.3CE*de 1.376e07 V176408 8.65E*05 T.26€405 9.64E+0S5S 8.14E405 _ 1,238¢08
Te=228 0332908  1.54E°04 2.563°06 Z2.47E*04 1.742%06¢ 3.33E40¢ CL.7SE*03  1.6TE#03  2.74E*03 Q2.95E403 1.84E¢03 P,.58E403
TH-23C  3.79E903 __2.565+0F _ & TRERY __4.d3E%03 _ 3.07€423 1.006404 T11E003  3,53E002 _5,445002 _ 5.72€+02__3,39€+02__S,.36€6+03
=232 3.7VE0L3  1.202+33 2.03E¢03 2.218¢03 1.23i%33 8.31E+03 S.PME*02 1,.72€6402 2.53E¢02 S.10E402 1.45E402 5.44E8403
Ta=234 1.906+05 0.022%06 1.1CE+05 $.532004 £.05E%04 1.126+05 2.T6E*C4  S.TCE*03 1,2364C6 1.11E¢04  7.336403 1.94E+04
Fa-134 2ASESDT  2.078LT  1.92:907 2.34E407 1.93E907 2.9%38+07 24516408 1.838+06 1.726+06 2.10E+06 1.77E+08 2.65E+06
=234 2.TTESCT  8.308+02 1.7 0E+03 1.8508+03 .366¢02 4&.05E+03 SSTIE*DY 1.68E402 1.35E%02 T.43E+32 1.008+02 7.36E8+0%
o=238 F.oPE LY 2.47F0L2 3 26502 B.OIECTZ 1.978+02 S.¥1E+03 3.328902 B.41E*0Y  7.05E401 5.46E402 2.976+401 6.06E¢23
w-233 ToSCEeLS8 S5.T3iedp &.77col¢ ¢.3FE%08 S.4852e0: B.3IE4DA $.5CE*05 S .9FE*05 L.12E0LS  S.54E*D3 4L.65E+CS  T.HSECS ..
~P~23% BotaBvon  T.6u*lo 2 140000 g.d2e*C8  1.570i°Cc 2.436%2s 3.5PE%05  T.45E¢05 2.22:5405 Z2.13E00S 1.62E455 2.9CE+CS
25-238 PoTREOLT L3239 B.TLEMT2 1.GCESI3  1.678002 B.40E40% S.TTE*G2  1.428902 7.028401 7,.97E402 2.54E+01 £,556+C3
u-239 T.358%03 G 318402 T.9B3002 F.42E0%02 5.C5€4232 3.376+53 24336402 3.55€%01 9.52E+01 3.60E+C2 S.44E*01 3.326+03
Pu-343 1.015e03  2.338+02 3.34E*Q2 $,.906402 1.786+02 8.108+03 Qo85E*02 1,.3€E*02 T.17E*0T1  7.64E%02 2.69E¢01 B.14E+0Y _
Pu=241 J.008+L3 G.00E+J0 OQ.00E+30 0.0CE+00 C.d0c*lC 0.00e+30 0.00€+00 0.CCE*00 O0.00E+00 O0.COE*00 O0.O0CE+00 0.0CE+20
SPUSR0d | BLSE0Y  1.9IE02  2.83E%02 T.98E%32 1.5289C2 6.608eU3 JoC3E*02 6.23E%31 S5.31E401 6.03E*02 _ 2.22E4L1 _ 6.41E4C3
sw=241 SoSTE®DS  T1.43E905 Q2.47E%035 Q2.378%05 1.9ZE*05  3.128+35 B.AJE*CA  T.B1E*DL  3.T1E*04 3,16E6404 1.756¢04 S.778+04
im=242 J.C3E0L5  1.04E*CS 1.9%58%05 1.526%05 1.215+0% 1.58E+25 3.32E4346 1.11E¢04 2.07E+L& 1.80E*C4 1.29E+04 2.97€+04
ae-243 To225908 B .TVE00S S.TCE*DS S5.9754.% 3,.98E+05 7.28E+35 T.3TEDS L 14E004  T.47E+404 6.77E406 4.4628*Ca 9.305+04
=282 ToCEeCT  2.956402 ZoVTE*02 1.148%33 1,.56E%02 9.45E5+03 6.088+02 2.02E%02 7T.14E+01- 9.05E+02 2.57€+01 9.0CE+0S _
=243 2.5TE*CE  1.J28%06 1.59E+0e 1.538008 1.738%3& 1.858%0¢ 2.63E+05 1.0FE*05 1.64E%05 1.628+05 1.22E+05 2.336+CS
Cm=2e4 S FTE*TY  2.008932 . 1.258%02 9.015%02 S5.136401 E.478+03 S.228%02 1.78E+02 G.98E+01 8.O07TE*02 _1.34E401 $.158%03 .

*Dose Factors taken from Kocher, D. C., "Dose-Rate Conversion Factors for External Exposure to Photon
end Electron Radiation from Radionuclides Occurring in Routine Releases from Nuclear Fuel Cycle
Facilities,” Health Physics, Volume 38, Number 4, April 1980. '




