
Table 4-13 
Adult Veptadoa Dole radon 

CY -BY -170-301 
Revision 7 I 

Nadlde .. Uver T Body Tlaynld wn.L Lal GI-LL1 
H-3 0.00£+00 1.29E+03 1.29£+03 1.29£+03 1.29E+03 1.29£+03 1.29£+03 
C-14 8.97E+OS 1.79E+OS 1.79E+05 1.79E+OS 1.79E..05 1.79Et05 1.79Et05 
Na-24 2.69E+OS 2.69E+OS 2.69EtOS 2.69EtOS 2.69E+OS 2.69EtOS 2.69E+OS 
Cr-Sl O.OOE+OO O.OOP",,", ~.64E+04 2.77Et04 l.mp~,ft. 6.1S£+04 1.11£+07 
MD-S4 0.00£+00 3.13Et08 S.97E+07 O.OOEtOO 9.31E.07 O.OOEtOO 9.s8Et08 
MD-S6 0.00£+00 1.s45+01 2.73£+00 O.OOEtQl 1.9SBtOI ~.00Et00 4.91£.H)2 
Fe-SS 2.10Et0S 1.4SE-t08 3.38E+07 O.ftftr ,IV! O.OOE+O(] 8.osE+07 8.31E+07 
Fe-S9 1.26E+08 2.96E+08 1.13Et08 O.OOEtOO O.OOEtOO 8.27E+07 9.87E+08 
Co-S8 O.OOStOO 3.08E+07 6.90E+07 O.OOEtOO O.OOEtOO O.OOEtOO 6.24EiOS 
r'n./iO O.OOE+OO 1.67Et08 3.69Et08 0.00£.+00 0.00£+00 0.00£+00 3.14£.+09 
Ni-63 1.048+10 7.21£+08 3.49E+08 O.OOEtOO 0.00£+00 0.tvn:.&M 1.50£.+08 
Ni-6S S.97E+01 7.7VZ.Jtll 3 UR.JtIl O.OOEtOO O.OOJ:~ ~.OO£+OO 1.9'7B402 
Cu-64 0.00£+00 9.09E+03 4.27E+03 O.OOEtOO 2.29B+04 0.00£+00 7.7SE-tCS 
~S 3.17£+08 1.01£+09 4.S6E+08 0.00£+00 6.7SEt08 0.00£+00 6.36Et08 
~-69 4.95£-06 9.AfcJ:~ 6.s9£.07 0.00£+00 6.16£..06 0.00£+00 1.4.,r:~ 
Br-83 O.OOPAM n.OOE+OO 3.00£+00 ~.OO£.+OO 0.00£+00 0.00£+00 14.3"J:~ 
Br-84 O.OOEtOO 0.00£+00 2.205-11 O.MP....nn 0.00Et00 O.OOE+OO 1.72E-16 
Br-SS 0.00£+00 O.OOE+OO 0.00£+00 O.OOEtOO O.MP....nn 0.00£+00 O.OOE+OO 
Rb-86 O.MR~ 2.20Et08 1.03£+08 O.OOEtOO 0.005+00 0.00£+00 14.34E+07 
Rb-88 0.MJ:l.uv1 O.MJ:.JtIl 0.00£+00 O.MP~,ftft O.MP.-'IVI O.OOE+OO O.mP.....nn 
Rb-89 O.mr:.JtIl O.OOEtOO o.ooe ,1\1\ '''.OOEtOO 0.006+00 0.00£+00 0.00£+00 
Sr-89 9.95PAllQ O.OOEtOO 2.86£.+08 O.nm:....nn O.nnIO'-4oM 0.00£+00 1.60E+09 
Sr-90 6.958+11 O.OOE+OO 1.408+10 O. nnr7 ,1\1\ 0.00£+00 O.OOEtOO 1.75£+10 
Sr-91 3.01E+OS 0.00£+00 1.22£+04 ~.OOEtOO 0.008+00 O.OOEtOO 1.43£+06 
Sr-92 4.12B+02 0.00£.+00 1.78£+01 0.00£+00 0.Mr:·~ 0.00£+00 8.17£+03 
Y-90 1.33B+04 O.OOE..oo 3.s7£+02 O.MP....nn O.MP...nn 0.00£+00 1.41E+08 
Y-91M 4.93B-09 O.OOE..oo 1.91E-IQ ~!OOStOO 0.00£+00 O.OOE+OO 1.4SE-08 
Y·91 S.I2E+06 0.00£+00 1.37EtOS O.OOE+OO 0.1\fte ,1\1\ 0.00£+00 2.12E+09 
Y-92 8.9SE-Ol O.OOE+OO 2.62£.02 0.00£+00 0.00£+00 O.OOE+OO 1.s7P--6()4 
Y-93 1.67£+02 O.OOE+OO 4.6 ... ft ,1\1\ 0.1\I\e ,1\1\ O.OOE+OO O.OOE~ S.31E+06 
Zr-9S 1.18£+06 3.77EtOS 2.sSEt05 O.OOE+OO S.92E+OS O.OO~ 1.20£.+09 
~-97 3.3SB+02 6.77E+01 3.09E+Ol O. ftftft ,IV! 1.02£.+02 0.00£+00 2.10E+07 
Nb-95 1.43E+OS 7.958+04 4.27E+04 O.MR.&IV'I 7.868+04 0.00£+00 14.83£.t08 
Mo-99 O.no~ 6.14£+06 1.17Et06 O.OOStOO 1.39E+07 0.00£..00 1.42£+07 
Tc-99M 3.06Et00 8.64E+OO 1.10£+02 0.Mr:. ,ftft 1.31E+02 14.23£+00 5.11Et03 
Tc-l01 0.00£+00 O.OOE+OO O.OOJ:~ n.OOEtOO O.nm:...nn 0.00£+00 0.008+00 
Ru-I03 4.17E+06 O.OOEtOO 2.05E+()6 0.1VW7 ,ftft 1.82£.+07 O.OOEtOO S.s7£.+08 
Ru-105 S.m..ol 0.00£+00 2.08£+01 O.OOE+OO 6.81E+02 O.OOEtOO 3.23E+04 
Ru-1Q6 1.93E-t08 0.00£+00 2.44E+07 0.00£+00 3.72£.+08 0.00£+00 1.15£+10 
AI-110M I.05E-+07 9.75£+06 S.79E~ g.mP...m 1.92E+07 Q,OOE+OO 3.98E+09 
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Nudide 
Te-llSM 
Te-127M 
[Te-127 
ire-129M 
ife-l29 
ire-131M 
Te-Ill 
Te-132 
1·130 
1-131 
1·132 
1·133 
1·134 
1-13S 
~.I34 
Cs-136 
Cs-137 
Cs-138 
8 .. 139 
88-140 
88-141 
8a-142 
La-14O 
La-142 
Ce-141 
Ce-143 
Ce-144 
Pr·143 
Pr·I44 
Nd·147 

CY -BY ·170-301 
Revision 7 I 

Boae 
9.67B+07 
3.49E+08 
S.68B+03 
2.s1£+08 
7.14E-04 
9.09E+0S 
1.26£.IS 

4.21£+06 
3.89E+OS 
8.07E+07 
S.s8E+01 
2.08£+06 
USB-OS 

3.8'7E-tO-t 
4.67£+09 
4.15£+07 
6.36E+09 
3.32E-ll 
2.71E-02 
1.29£+08 

TMie 4-13 (Coatlaaed) 
AdaIt Veptation Dose radon 

Ltv .. T BocIy Tlayrold _u. 

3.50Etm 1.30£+07 2.91E+07 3.93E+08 
1.2SE+08 4.26Etm 8.92E+07 1.42£.+09 
2.04£+03 1.23£+03 4.21£+03 2.31£+04 
9.37E+07 3.91£+07 8.62Etm 1.05£+09 
2."SR:.JW 1.74£..04 S.48E-04 3.00E-03 

4.4SE+OS 3.718+0S 7.048+0S 4.SOE+06 
S.268-16 3.97E-16 1.03E-1S S.SIE-IS 
2.77E+06 2.60£+06 3.06£+06 2.67E+07 
1.15Et0t5 4.S2E+OS 9.72E+07 1.79E+06 
1.1SE+08 6.62E+07 3.78£+10 1.98£+08 
1.49£+02 S.22£+01 S.22E+03 2.38E+02 
3.62E+06 1.10£+06 S.32£+08 6.31E+06 
2.32&04 8.31E-OS 4.028-03 3.69&04 
1.01E+05 3.74E+04 6.68Et06 1.62E+OS 
1.11£+10 9.08£+09 0.00£+00 3.S95+09 
1.68E-t08 1.21E+08 O.OO.E-+OO 9.33£+07 
8.70£+09 S.70E+09 O.OOB+O(] 2.9SE+09 
6.56£-11 3.2SE-ll O.OOE+OO 4.I2E-ll 
1.93E-OS 7.02F.JW O.OOE+OQ 1.80E-OS 

1.61E+OS 8.42£+06 O.OOE+OQ S.49£+04 
O.OO~+OO O.OOE+OO O.OOE..oo 0.00£+00 0.008+00 

....... GI·LLI 
0.00£+00 3.86E+08 
O.OOE+OO 1.17£+09 
0.00£+00 4.48£+05 
0.00£+00 1.26E+09 
0.1V\I:...nn S.39E-04 
0.00£+00 4.41£+07 
O.MIO'~ 1.78E-16 
0.00£+00 1.31£+08 
0.00£.+00 9.87E+OS 
0.00£+00 3.0SE+07 
O.OOE+OO 2.8OE+Ol 
0.008+00 3.15£+06 
0.00Et00 2.02E-07 
O.OOE+OO 1. 14£+OS 
1. 19E+09 1.94£+08 
1.28£+07 1.90£+07 
9.81E+08 1.68£+08 
4.76E-12 2.808-16 
1.00£..OS 4.80&02 

9.24£+04 2.6SE+08 
0.008+00 0.002+00 

O.OOEtOO 0.00Et00 O.OOEtOO 0.00£.+00 O.OOE+OO 0.00s:...nn n.OOE+OO 
1.98£+03 9.97E+02 2.638+02 0.00£+00 0.00£+00 O.OOE+OO 7.328+07 
1.942-04 8.83E-OS 2.20E-OS 0.008+00 0.008+00 O.OOEtOO 6.4SE-Ol 
1.97E+OS 1.33£+OS I.SI£+04 0.002+00 6.19E+04 0.nm::MV'I S.09£+08 
9.942+02 7.3S8+0S 8.138+01 0.00£+00 3.242+02 0.00£+00 2.7SE+07 
3.29£+07 1.38E+07 1.77E+06 0.00£+00 8.16B+06 0.00£+00 1.11£+10 
6.27E+04 2.s1Et04 3.11£+03 O.OOE+OO 1.4S£+04 0.008+00 2.7S£+08 
O. 0.006+00 0.00£+00 0.002+00 O.MR~ 0.008+00 0.00£+00 
3.3~ 3.90E+04 2.33£+03 0.00£+00 2.28£+04 O.OOE+OO 1.87E+08 

W-I87 3.79£+04 3.1'7PAM 1.11£+04 0.002+00 O.OOE-tOO O.OOE+OO 1.04£+07 
Np-239 1.42£+03 1.402+02 7.722+01 O.OOE+OO 4.37E+02 0.00£+00 2.87E+07 

Notes: 
1) Units are m2 mremJyr per )1Ci/sec: with the exceptioo of H-3. 
2) For H·3, the units are mremJyr per Jl,CiIm'. 
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Table 4-14 
TeeD Vepta .. Dale racton 

Nadlde Boae UftI" T Body TllJI'GId 1C1d_ 

H·3 O.OOEtOO 1.41Et()3 1.47Et03 1.41£-+03 1.47E+03 
C-14 1.4SE..06 2.91~ 2.91Etm 2.91~ 2.91~ 
Na-24 2.39E..oS 2.3~ 2.39B+OS 2.39E~ 2.39Et05 
b·Sl O.OOE-tOQ O.OOEtOO 6.16£+04 3.42E+04 1.35e..<)4 
MD-~ O.OOE..oo 4~E..08 9.01E+07 0.008+00 1.J6E+08 
MD-~ O.OOStOO 1.39E-+Ol 2.47E+OO O.OOE+OO 1.76StOI 
J:e." 3.26E..os 2.31EtOS 5.39£.+07 0.008+00 O.OOStOO 
'~S9 1.79E+08 4.18E..08 1.61E+08 O.OOE-tOQ O.OOE+OO 
Co-S8 O.OOE+OO i4.37Et07 1.0 1 E+08 O.OOE..oo O.OOE+OO 
Co-6O O.OOE+OO 2.49~ 5.60E+08 O.OOEtOO O.OOE+OO 
Ni-63 1.61E+I0 1.13E..09 S.4S£+08 O.OOE..oo O.OOE-tOQ 
~i-6.S S"SE-+Ol 7.1 nJ:..&IYI 3.23EtOO O.OOE+()() O.OOE+OO 
Cu-64 O.OOE-tOQ 8.24E..03 3.87E..o3 O.OOEtOO 2.08E+04 
~ 4.24E..os 1.47E-t09 6.86£..os O.OOEtOO 9.41E+08 
7n-69 4.64&06 8.84&06 6.19E-07 O.MJ:..&IYI S.78&06 
Br-83 O.OQB+OO O.OOEtOO 2.81E+OO O.OOEtOO O-,OOE-tOQ 
Br-84 O.octE..oQ o.Aft~ .- 2.00E-ll O.OOJ:..&IYI n.OOE+OO 
Br,.a, O.OOE~ O.OO~ 0.006+00 O.OOS,OO 0.00£+00 
Rb-86 O.OOE~ 2.75£+08 1.29Et08 0.00'" .IUI .OO~ 
,Rh.H 0.00E..00 O.Aft~ .IUI O.OO~ .- ,ft_ . lUI .OO~ . 
1UJ.89 0.00£.+00 O.Aft~ lUI O.OOEtOO O.OOE+()() O.OOE+OO 
Sr-89 I.S1B+I0 0.006+00 4.33E..o8 O.OOE+()() 0.00£.+00 
Sr-90 9.22£+11 O.OOE-tOQ 1.84£+10 O.OOE-tOQ O.OOE-tOQ 
Sr·91 2.81E+OS 0.00£+00 1.I?P~ 0.00£+00 ~.OO£+OO 
Sr-92 3.848+02 0.00£+00 I.64E..ol 0.00£+00 ~.OOEtOO 
~·90 1.248+04 O. ftft~ . ftft 3.3S8+02 0.00£+00 O.OOE..oo 
Y-91M 4"9&09 0.00£+00 1.7SE-Ul O.OOE..oo O.OOB+OO 
Y-91 7.84Et06 0.00£+00 2.10E~ O.MR.a.nn O.OOEtOO 
Y-92 8.41£..01 0.00£+00 2.43B-02 O.OOE..oo O.OOE+OO 
Y-93 IS7B+02 ~.OO£+OO 4.30E+OO O.OOBtOO O.OOE+OO 
Zr-9S 1.72Et06 S.44~ 3.74~ O.MPAM 7.99E+OS 
~-97 3.10£+02 6.14E+01 2.83E..ol O.OOBtOO 9.31E..ol 
Nb-9S 1.93~ 1.~ 5.ftft~ . ft. 0.008+00 1.04~ 
Mo-99 0.00£+00 S.63£.t06 1.07E-t06 O.Aft~ . ftft 1.29E+07 
tJ"c-99M 2.70£+00 7 .S-.r. IV'I 9.7~1 0.008+00 1.12£+02 
Tc-l0l O.OOg..,oo O. ftftr • IV'I 0.00£+00 O.OOE..oo ~.OO£+OO 
Ru-l03 6.l?p~ O.OOEtOO 2.91E..06 0.008+00 2.4OE+07 
Ru-1M 4.90E-+Ol O.OOE+OO I.90E..ol O.OOE+OO 6.18E+02 
Ru-l06 3.09E..08 O.OOEtOO 3.90£+07 O.OOE~ S.97B+08 
~1-ll0M 1"2E+07 1.44E+07 1.73Et06 O.OOE+OO 2.74E+07 

PllgeIl ....... 1 

CY-BY -170-301 
Revision 7 I 

LIIDI GI·LLI 
1.47E+03 1.41£-+03 
2.91~ 2.91E+M 
2.39E-+OS 2.39E-+OS 
8.79E+04 1.03E+07 
O.OOE..oo 9.32B+08 
O.OOE+OO 9.138+02 
1.41£..os 1.00£+08 
1.32E+08 9.89E+08 
0.00£+00 6.02E+08 
O.OOEtOO 3.24£+09 
O.OOEtOO 1.81E+08 
O.OOE..oo 3.i'8+02 
O.OOEtOO 6.39E+05 
O.OOE~ 6.23E+08 
0.00E4g) 1.63&05 
O.OOE..oo ~.008+00 
O.OOP--6M n.OOE+OO 
O.OO~ O.OOE+OO 
0.00£+00 4.06Et07 
O.OO~ O.OO~ 
0.008+00 0.008+00 
0.00£+00 1.80£+09 
0.00£+00 2. llE+10 
O.OOE..oo 1.27E+06 
0.00£+00 9.78E+03 
0.00£+00 1.02£+08 
O.OOE..oo 2.17fAY1 
0.00£+00 3.21£..09 
O.MR..&IYI 2.31£+04 
O.OOE+OO 4.80E..06 
O.OOEtOO 1"~~ 
O.OOE..oo 1.66£+07 
0.00£+00 4.S8E+08 
O.OOE..oo 1.0IE+07 
4.1~~ ~.94E+03 
O.OOE+OO O.OOE+OO 
0.00£+00 S.69E+08 
0.00£+00 3.9~+04 
O.OOE+OO 1.48£+10 
O.OOE+OO 4.03E+09 



Nacllde Boae 
~o-l2SM 1.49E+08 

Table 4-14 (Coadaaed) 
Teea Veptadoa Dose Fadon 

Uver T Body 1'IIY1'Ok1 Kldaey 

'.3'E+07 I.99E+07 4.1~+07 O.OOE+OQ 

CY -BY -17()-3()1 
Revision 7 I 

Laal GI-U1 
0.00£+00 4.38E-M)8 

To-127M '-'IE+08 1.96E+08 6.~ 1.31E-M)8 2.24£+09 O.OOE+OO 1.37£+09 
To-l27 '.36E+03 1.90E+03 1.1'E+03 3.70E+03 2.17£+04 O.OOE+OO 4.14E~ 
ITo-129M 3.61E+08 1.34E+08 '.72E+07 1.17E+08 1-'1E+09 O.OOEtOO 1.36£+09 
l[OoI29 6.~...lW 2.49~ 1.63~ 4.77E-04 2.80E-03 0.00£+00 3.6~ 
To-131M 8.42E+05 4.04E+O' 3.37£+05 6.07E+0S 4.21£+06 0.00£+00 3.24E+07 
TOo131 1.17E-., 4.82E-16 3.66S16 9.01£-16 S.l1£-" O.OOE+OO 9.6OE-17 
rro-132 3.898+06 2.46E~ 2.32E+06 2.60£+06 2.36E+07 O.OOEtOO 7.81E+07 
1-130 3.47£+05 1.01g+06 4.01£+05 8.2OE+07 1.s,~ O.OOEtOO 7.73E+05 
1-131 7.685+07 1.08£+08 '.78E+07 3.148+10 1.8SE+08 O.MPAIlf'I 2.13E+07 
1-132 5.03£+01 1.32£+02 4.72£+01 4.43E+03 2.07E+02 O.OOEtOO 5.73E+Ol 
1-133 1.93E+06 3.28E+06 1.00£+06 4.sSE-M)8 5.7SE~ O.OOE+OO 2.48~ 
1-134 7.73E-OS 2.OSE-04 7.36E-OS 3.41E-03 3.23E-04 O.OOE+OO 2.70£-06 
1-135 3.4ftr ,I\A 8.99£+04 3.33E+04 5.78E+06 1.42E+05 O.OOE+OO 9.97E+04 
Cs-134 7.108+09 1.67E+I0 7.75E+09 0.00£+00 5.31E+09 2.03Et09 2.08£.+08 
Cs-136 4.35E+07 1.71£+08 1. 15E+08 O.OOEtOO 9.31E+07 1.47E+07 1.38E+07 
Cs-137 1.01E+I0 1.35£+10 4.~~ 0.00£+00 4.59£+09 1.78E+09 1.92E+08 
Cs-138 3.07E-ll 5.89S11 2.94£-11 O.OOB+OO 4.3.5£-11 5.06E-12 2.67£-14 
8a-139 2.5SE-02 1.79E-OS 7.42£-04 O.MP....nIl 1.69E-05 1.23£.05 2.27£-01 
8a-14O 1.38£+08 1.695tOS 8.90£+06 O.OOB+OO 5.748+04 1.14E+OS 2.13£+08 
88-141 0.00£+00 O.MP.....nn O.MPAM O.OOE+OO 0.00£+00 O.OOE+OO 0.00£+00 
88-142 O.OOE+OO 0.00£+00 O.OOE+OO 0.00£+00 O.OOEtOO O.OOE+OO 0.00£+00 
La-140 1.8IE+03 8.88£.+02 2.36E+02 0.008+00 0.00£+00 O.OOEtOO 5.10£..07 
La-142 1.78£-04 7.92E-OS 1.97£.OS O.MPAM O.OOE+OO 0.00£+00 2.41B+OO 
Co-141 2.83E+05 1.89E+OS 2.17£+04 O.OOE+OO 8.898+04 O.OOE+OO '.40£+08 
Co-143 9.29£+02 6.76E+OS 7.5.5E+01 O.MPAM 3.03£+02 O.OOE+OO 2.03E+07 
Ce-144 '.27Etm 2.18E+07 2.83£+06 O.OOE+OO 1.3OE+07 O.OOE+OO 1.33£+10 
Pr-143 7.01E+CM 2.80Et04 3.49E+03 0.00£+00 1.63E+04 o.oo~ 2.31E+08 
Pr-I44 O.OOE~ O.OOE+OO O.OOEtOO O.OOE+OO O.MP...nI'I O.OOE+OO O.OOE@ 
Nd-147 3.67£+04 4.,.,.... ft 2.39E+03 O.OOEtOO 2.35£.+04 O.OOEtOO 1.44E+08 
W-I87 3.53E+04 2.87E-H)4 1.01E+04 O.OOE+OO O.OOE+OO 0.00£+00 7.78E+06 
Np..239 1.38E+03 1.30£+02 7.24E+Ol O.OOE+OO 4.09£+02 0.00£+00 2.10E+07 

Noces: 
I) Units are m'l mremJyr per J&Cilsec with the exception of H-3. 
2) For H-3, the units are mremlyr per J&Cilml. 
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Table 4-15 
CIdId V ...... Dale Fac:ton 

CY -BY -170-301 
Revision 7 I 

NacUde BoDe Lmr T Body Thyroid KJdDey Luna. GI-LLI 
H-3 O.OOB+OO 2.29Et03 2.29E+03 2.29E+03 2.29E..03 2.29E+03 2.29E+03 
K:-14 3.508+06 7.01~ 7.01£+03 7.01E+OS 7.012+05 7.01£+03 7.0 I E+OS 
Na-24 3.73E+OS 3.73EtOS 3.73£+OS 3.73EtOS 3.73E+OS 3.73E+03 3.73E+OS 
Cr-Sl O.OOE+OO O.OOE+OO 1. 17£+OS 6.49E~ 1.77E+04 1.18E+OS 6.20£+06 
~-S4 O.OOE+OO 6.6SE+08 1.77E+08 O.OOE+OO 1.86£+08 O.OOE+OO S.S8E+08 
Mn-S6 O.OOE+O(] 1.82£+01 4.10E+OO 0.002+00 2.20E+OI O.OOE+OO 2.63£+03 
Fe-SS 8.01J:~t:I 1A.2SE+08 1.32£+08 0.00£+00 O.OOE+OO 24OE+08 7.87E+07 
Fe-59 3.97E+08 6.42£+08 3.20£+08 0.00£+00 0.00£+00 1.86E+08 6.69£+08 
~S8 0.00£+00 6.4SE+07 1.97E+08 0.00£+00 O.OO~ 0.002+00 3.76£+08 

. Co-<;O O.MJ:.a.IVI 3.78E+08 1.12£+09 O.OOB+OO 0.008+00 ~.OO£+OO 2.lnP....nQ 
Ni-63 3.9SE+l(J 211E+09 1.342+09 O.OOE+OO O.OOE+OO O.OOE+OO 1.42£+08 
Ni-6S 1.02E+02 9.59E+OO S.60E+OCl O.OOE+OO 0.00£+00 O.OOE+OO 1.18£+03 
Cu-64 O.OOE+OQ 1.09Et04 6.56E+03 O.OOE+OO 2.62£+04 O.OOE+OO 5.10£+05 
~ 8.12£+08 2.16£+09 1.3SE+09 0.00£+00 1.36E+09 1O.00£+O(l 3.80E+08 
~-69 8.S6E-06 I.24E-OS 1.14E-06 O.OOE+OO 7.50&06 O.OOBtOO 7.80£-04 
Br-83 O.OOE+OCl 0.00£+00 S.IBE+OO O.OOE+OO O.OOE+OO O.OOE+OO 0.00£+00 
Br-84 O.MJ:.a.IVI 0.00£+00 3.39E-II 0.00£+00 O.OOE+OO O.OOE+OO 0.00£+00 
Br-BS O.OOE+OO 0.008+00 O.OOE+OCl O.OOE+OCl 0.00£+00 O.OOE+OO 0.00£+00 
~b-86 O.OOE+OO ~.S4E+08 2.79E+08 O.OOE+OO 0.00£+00 O.OOE+OO 2.92£+07 
1R.88 O.OOJ:~ ~.OOE+O(] 0.00£+00 O.OOE+OO O.~·IVI O.OOBtOO O.OOE+OO 
R.89 O.OOE+OO 0.00£+00 O.OOE+OO 0.00£+00 O.lV\e ,IVI O.OOE+OO O.OOE+OO 
Sr-89 13.!59E+I0 O.MP...&IV1 1.03E+09 O.OOE+OO 0.00£+00 10.00£+00 1.39£+09 
Sr-90 1.87E+12 0.00£+00 3.77E+IO 0.00£+00 0.00£+00 1O.00BtOO 1.67£+10 
Sr-91 5.17E+OS 0.00£+00 1.9SB+04 1O.00E+OO O.OOE+OO 0.00£+00 1.145+06 
Sr-92 7.04£+02 0.00£+00 2.82£+01 0.00£+0(] 0.00£+00 O.OOE+OO 1.335+04 
Y-90 2.316+04 0.00£+00 6.18E+02 O.OOE+OO 0.00£+00 0.00£+00 6.5'7£+07 
Y-91M 8.42&09 0.00£+00 3.06E-IO 1O.00E+OO O.lV\e ,IVI O.OOE+OO 1.6SE-05 
Y-91 1.87E+07 O.OOE+O(] 4.99E+05 0.00£+00 O.OOE+OO O.OOE+OO 2.49E+09 
Y-92 1.!5SE+OO O.OOE+OO 4.43&02 0.00£+00 O.OOE+OO O.OOE+OO 4.4~ 
Y-93 2.89£+02 O.MP..&M 7.94E+OO 0.00£+0(] 0.00£+00 ~OOE+OO 4.318+06 
Zr-9S 3.86E+06 UOEtOS 7.56E+OS O.OO~ 1.22E~ O.OOE+OO 8.86E+08 
Zr-fJ7 S.6.....,'~ 8. 19E+OI 14.83E+OI O.OOE+OQ 1.1BE+02 0.00£+00 1.24E+07 
~9S . 4.12E+OS 1.61EtOS 1.1SE+OS 0.00£+00 1.!51EtOS 0.00£+00 2.97E+08 
Mo-99 0.00£+00 7.698+06 1.90a ,~ ft.OO£+OO 1.64E+07 O.OOBtOO 6.368+06 
Te-99M 4.64E+OO 9.10E+OO 1.!51£+02 O.OOE+OO 1.328+02 4.61PAM S.I8E+03 
Te-IOI 0.00£+00 O.OOEtOO O.OOE+OO 0.00£+00 0.00£+00 0.00£+00 0.00£+00 
Ru-I03 1.!53E+07 0.00£+00 5.89£+06 O.OOE+OO 3.86E+07 O.OOE~ 3.96£+08 
Ru-IOS 8.fJ7E+Ol O.OOB+OO 3.2SE+OI O.OOE-+OO 7.89£+02 O.OO~ S.86£+04 
Ru-I06 7.4SE+08 O.OOj!+OO 9.30£+07 0.008+00 1.01E+09 O.OOE+OO 1.168+10 
AI-110M 3.21E+07 2.11£+07 1.74£+07 0.008+00 4.04E+07 O.OOE+OO 2.58£+09 
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CY -BY -170-301 
Revision 7 I 

Nadide 80De 

Table 4-15 (C-tlaaed) 
Child V ...... Dale '..:ton 

Uver TBody Tbynhl_ Kldae} Lana GI-LU 
rre-l~M 3-'1E+08 9.o52St07 4.68E..07 9.86E+07 O.OOE+OO O.OOE+OO 3.39£+08 
Te-127M 1.32E+09 3..s6E~ l.o57E+08 3.16£+08 3.77E+09 O.OOE+OO 1.07£+09 
Te-I27 9.89E-+03 2.67E-+03 2.12&t03 6.84£+03 2.81~ 0.00£+00 3.86E-+OS 
Te-I29M 8.40E+08 2.305E+08 1.30£+08 2.71E+08 2.47E+09 O.OOE+OO 1.02E+09 
il'e-I29 1.24£.03 3.4SE-04 2.94E-04 8.83E-04 3.62E-03 0.00£+00 7.70&02 
ire-131M 1-'4£+06 S.32E+OS S.66E+05 1.09B+06 S.ISE+06 O.OOE+OO 2.16£+07 
Te-131 2.1SE-IS 6.S7E-16 6.41E-16 1.6SE-lo5 6.SIE-15 0.00£+00 1.13E-14 
Te-132 6.97E+06 3.098+06 3.73E+06 4.49£+06 2.86E+07 O.OOE+OO 3.11£+07 
1-130 6.10E+OS 1.23£+06 6.35E+05 1.36E+08 1.84£+06 O.OOE+OO S.76E+OS 
1-131 1.43£+08 1.44£+08 8.17£+07 4."£+IQ 2.36E+08 0.00£+00 1.28£+07 
1-132 8.93B+OI 1.64E+02 7 • .54£+01 7.61B+03 2-'1£+02 O.OOE+OO 1.93£+02 
1-133 3SlPAlVii 4.36£+06 1.65£+06 8.09E+08 7.266+06 ~.OO£+OO 1.76£+06 
1-134 1.37E-04 2.SSE-04 1.17E-04 S.86£.03 3.9O~ O.OOE+OO 1.69£-04 
I-13S 6.20E+04 1.12E+OS S.28E+04 9.89E+06 1.71E+OS O.OOE@ 8.S1E+04 
~-134 1.60£+10 2.63£+U) S.SSE+09 O.OOE+CC 8. 16E+09 2.93E+09 1.42£+08 
Ca-I36 8.18£+07 2.2SE+08 1.46£+08 0.00£+00 1.20E+08 1.79Et07 7.90£+06 
Ca-137 2.39E+lg 2.29E+I0 3.38£+09 O.OOE+OO 7.46£+09 2.68£+09 1.43£+08 
Ca-J38 S-'8E-ll 7."E-ll 4.926-11 O.OOE+OO S.4.5E-ll o5.87E-12 3..s7E-ll 
8.139 4.69E-02 2.S1£.OS 1.36E-OJ O.OOE+OO 2. 19£.OS 1.47E-OS 2.71g.+oo 
aa.:14O 2.77E+08 2.43E+OS 1.62£+07 0.00£+00 7 .. 90£+04 1.4SE+OS 1.40£+08 
Ba-141 O.OOE+OO O.cxtE+OO 0.00£+00 0.00£+00 O.OOE+OO O.OOE+OO O.OOE+OO 
8.-142. O.OOE+OO 0.00£+00 0.00£+00 0.00£+00 O.OOE+OO 0.00£+00 0.00£+00 
La-14O 3.2SE+03 1.13£+03 3.82£+02 0.00£+00 0.00£+00 0.00£+00 3.16£+07 
La-142 3.23&04 1.03E-04 3.22E-OS 0.00£+00 0.00£+00 0.00£+00 2.04E-+Ol 
Ce-141 6 . .5SEioO.5 3.27E+OS 4.8SE+04 0.00£+00 1.43E+0.5 O.OOE+OO 4.08E+08 
Ce-143 1.71£+03 9.28£+0.5 1.34£-+02 0.00£+00 3.89E+02 0.00£+00 1.36Et07 
Ce-144 1.27£+08 3.98£+07 6.78£+06 0.00£+00 1.21E+07 0.00£+00 1.04£+10 
Pr-143 1.46E+0.5 4.38Et04 7.24E+03 0.00£+00 2.37Et04 10.00£+00 I.S1£+08 
Pr-I44 0.00£+00 0.00£+00 O.OOE+OO O.OO~ O.OOE+OO O.OOE+OO 0.00£+00 
Nd-147 7.27E+04 .5.89E+04 4-'6£..03 O.OOE-+OO 3.2JE+Q4 O.OOE+OO 9.33E+07 
W-I87 6.41E-+04 3.80£+04 1.70J:'.n.t. ~.OOE+OO 0.00£+00 O.OOE+OO .5.34E+06 
Np-239 2.SS£+03 1.83E-tm 1.29£+02 O.ooE+OO S.3OE+02 O.ooE+OO 1.36£..m 

Notes: 
1) Units are m2 mremJyr per J.LCiisec with the ~ception of H-3. 
2) for H-3, the units are mmnIyr per J,LCilml. 
3) The infant aae group is assumed to receive no dose throup the vegetation 

in&estion pathway therefore no dose factors are supplied. 
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Table 4-18 
Adult Gnss-Co,,·MIIk Dose Fadon 

Nadlde .... Liver T JIo4y lbJl'Old KIdDe} 
H-3 O.OOE+OO 4.35£+02 4.35£.+02 4.35E+()2 4.3.5E+02 

CY-BY-17G-301 
Revision 7 I 

lAma GI·LU 
4.35£+02 4.35E+02 

~-14 · 3.63£+05 7.26£+04 7.?M:..ALW. 7?~..ALW. 7.26£+04 7.26£+04 7.26~ 
N.24 2.46E+06 2.46E+06 2.46Bt06 2.46E+06 12.46E+06 2.46£+06 2.46E..a6 
~-51 0.005+00 0.008+00 2.tw:~ 1.71E+04 6.29Et03 3.798+04 7.ISE..a6 
Mn-54 O.OOE+OO 8.41E+06 1.618+06 O.OOEtOO 2.50£.t()6 O.OOE+OO 2.5SBtm 
Mn-56 O.MS:.&M 4.13£.()3 7.32&04 0.00£+00 S.24E-03 0.008+00 1.32£.01 
fe.55 2.51£+07 1.74Btm 4.058+06 O.OOE+OO 0.005+00 9.68£+06 9.95E..a6 
Fe-59 2.97E+07 6.98E+07 2.67Et07 0-, ftfte IV'! 0.00£+00 1.95E+07 2.33E+08 
Co-5S O.OOE+OO 4.r'" ,I\L 1.06E+07 O.OOEtOO O.ftft... IV'! O.OOE+OO 9.56E+07 
Co-6O O.OOE+OO 1.64Btm 3.62E+07 0.008+00 0.008+00 O.OOE+OO 3.08E+08 
Ni-63 6.73St09 4.66E+08 2.268+08 0.008+00 O.OOEtOO O.OOEtOO 9.73Btm 
Ni-6S 3.70E-0l 4.SIE-02 2.19£-02 O.Ma...aJ O.OOE+OO O.OOE+OO 1.-lf'> ,IV'! 

Cu-64 O.OOE+OO 2.36£+04 1.11E+04 O.OOE+OO 5.9a:~ O.ooE+OO 2.01£+06 
~ 1.37£+09 4.3~1O'.&nQ 1.97Et09 O.OOEtOO 2.92EtG9 O.OOE+OO 2.7~...na 
Zn-69 2.018-12 3.848-12 2.61£.13 O.OOEtOO 2.50£-12 O.OO~ 5.7S8-13 
Br-83 0.00E+()() O.OOEtOO 9.65£-02 0.00E+OO 0.00£+00 O.ooE..oo 1.39£.01 
Br-84 O.OO~ 0.00£.+00 O.OO ... .&M n.OOE+OO O.OOE+OO 0.008+00 ~00E+OO 
Br-85 O.OO~ 0.00E+OO 0.00£+00 0.00E+OO O.IV\~ .nil 0.00E+()g O.OO~ 
Rb-86 0.00E+OO 2.608+09 1.21E+09 O.OOE+OO 0.008+00 O.OOEtOO S.I2E+OS 
Rb-88 0.00£+00 0.00£+00 0.00E+OO O.OOE+OO O.MIO'.&IV\ n.OOEtOO O.ooE-I9O 
Rb-89 0.00£+00 O.OOE+OO O.ooStOO 0.008+00 0.008+00 0.1lnR.&M O.OOE+OO 
Sr-89 1.4SE+09 O.OOE+OO 4.16E+07 O.Ma..tln O.MIO'~ n.OOE+Ql 2.33E+08 
Sr-90 5.38E+IQ 0.00E+OO 1.08E.09 O.ooEtOO O.OQE.+OO 0.00E+OO 1.35E-t()9 
Sr-91 2.87E+()f 0.00£.+00 1.16Et03 0.00£.+00 O.OOE+OO O.OOE+OO 1.37Et{)S 
Sr-92 4.84&01 O.OOEtOO 2.09E-02 O.MR~ O.OOE+OO 0.00E+QJ 9.58E+OO 
Y-90 7.108+01 O.OOE+OO 1.90EtOO O.MIO'.&M 0.008+00 O.OOE+OO 7.52E+OS 
Y-9IM 6.42&20 0.00£+00 O.ooEtOO 0.00£.+00 0.00£+00 0.00£+00 1.89E-19 
Y-91 S.59£+03 0.00£+00 2.30£.+02 0.008+00 0.00£+00 O.ooE~ ~.73E+06 
Y-92 S.S7B-05 0.008+00 1.63£-06 0.00£+00 0.00E+OO O.OO~ 9.7~1 
Y-93 2.22E-Ol 0.00£+00 6.12E-03 O.MIO'~ 0.00£.+00 O.ooE+O(] 7.03Et03 
Zr-95 9.44£+02 3.03£+02 2.05£.+02 O.MR..al 4.75£+02 0.00E+OO 9.s9EtOS 
Zz-97 4.328-01 8.72E-02 3.99E-02 O.OO~ 1.328-01 O.OOE+OO 2.70£+04 
~95 S.26I:·~ 1A.60E+04 2.47E16S 0.00£..00 4.S4E+04 O.MR...nn 2.79E+08 
Mo-99 O.OO~ 2.47E+07 4.70E+06 0:--- .IV'! 5.605+07 O.OO8+()g 5.73Btm 
jrc-99M 3.31E+OO 9.35£.tOO 1.19E+02 O.OO~..OO 1.42E+02 4.5RIO'--6lVI 5.53£+03 
Tc-l01 0.008+00 O.OOE+OO 0.00£..00 O.MIO'.&M 0.008+00 O.OOfl--6lVl n.ooE+OO 
Ru-l03 1.02£+03 O.OOE+OO 4.39£+02 O.OOE+OO 3.88Et03 O.ooE+OO 1. 19E+05 
Ru-l05 S.sI&04 O.ooStOO 3.36&04 O.OOB+OO 1.10£-02 0.00E+OO 5.20£.01 
Ru-I06 2.048+04 0.00£+00 2.58£+03 0.00£+00 3.94£+04 0.008+00 1.32E..a6 
IAa-l10M 5.~ 5.39£.+07 3.20£.+07 0.00£.+00 1.06Et08 0.00E+OO 2.2OE+I0 
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Nuclide 
Te-I25M 
Te-127M 
Te-127 
Te-I29M 
Te-I29 
il'e-131M 
Te-131 
il'e-132 
1-130 
1-131 
1-132 
1-133 
1-134 
1-13.5 
Cs-l34 
Cs-136 
[Ca.137 
Cs-138 
8a-139 
8 .. 140 
8a-141 
Ba-142 
La-14O 
La-142 
Cc-141 
Cc-143 
Cc-I44 
Pr-143 
Pr-I44 
Nd-147 
W-I87 
Np..239 

Notes: 

Table 4-16 (CGadDaed) 
Adult Gna-Cow·MIIk Dose Fadon 

a.e Uver T Body Thyroid Kidaey 

CY -BY -170-301 
Revision 7 I 

Luaa GI-LLI 
1.63E+07 .5.91Et06 2. 18E+06 4.90£+06 6.63E-t()7 O.OOE+OO 6 . .51E+07 
4..58E-+07 1.64E-t()7 .5..58Et06 1.17E-+07 1.86E+08 O.OOE+OO 1 . .54E+08 
6.66E+02 2.39£+02 1.44E+02 4.94£+02 2.718+03 O.OOE+OO .5.26£+04 
6.02£-+07 2.24E+07 9 • .52E+06 2.07E+07 2 • .51E+08 O.OOE+OO 3.03Et08 
2.83E-I0 I.06E-IQ 6.885-11 2. 17E-IQ 1.19&09 O.OOE+OO 2.13£..10 

3.61E+0.5 1.76E+0.5 1.47E+OS 2.79EtOS 1.79E+06 O.OOE+OO 1.7.5E-t()7 
O.~.....m O.OOE+OO O.MP.....m O.OOEtOO O.OOE+OO O.OOE+OO 0.008+00 
2.39Et06 1..5.5£.+06 1.4SE+06 1.71Et06 1.49E+07 O.OOE+OO 7.32£+07 
4.18E+0.5 1.23Et06 4.86E+05 1.04E+08 1.92£+06 O.OOE+OO 1.068+06 
2.96E+08 •• 23Et08 2.438+08 1.39E+ll 7.26E+08 O.MP.&oM 1.12£+08 
1.~1 4.40£.01 1..54£.01 I..54EtOI 7.02&01 O.OOE+OO 8.27E-02 

3.88Et06 6.74~ 2.06Et06 9.91E+08 1.18&t07 O.OOE+OO 6.06£.+06 
1.898-12 .5.13E-12 1.835-12 8.89E-l1 8.16&12 0.008+00 4.47E-IS 
1.298+04 3.38E+04 1.2.5E+04 2.23Et06 .5.428+04 O.OOE+OO 3.82Ei04 
S.6.5E+09 1.3.5£+10 1.10E+IQ O.OOEtOO 4.3.5£+09 1.4.5E+09 2.3SE+08 
2.63Et08 1.045+09 7.46E+08 0.00£+00 .5.77E+08 7.91E+0'7 1.185+08 
7.38£+09 1.01E+IQ 6.61Et09 O.OOE..oo 3.43£+09 1.14£+09 1.~Et08 
O.OOE+OO 0.00£+00 0.00£+00 O.OOE..oo 0.00£.+00 O.OOE+OO O.OOE+OO 
4.43E-08 3.16£,,11 1.30£.09 O.OOE..oo 2.~E-ll 1.79E-ll 7.86E-08 
2.69E+07 3.38E+04 1.76£+06 0.00£+00 1.1SE+04 1.938+04 S~ 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO . 
O.OOE+OO 0.00£+00 O.OOE+OO 0.00£+00 0.00£+00 O.OOE+OO O.OOE+OO 
4..5?J:~ 2.?S.&M 6.02&01 O.OIFAlIn 0.00£+00 O.OOE+OO 1.67E+OS 
1.89E-l1 8 . .59E-12 2.14E-12 0.00£+00 O.OOEtOO O.OOE+OO 6.28E-08 

4.84E+03 3.~3 3.72£+02 O.OOEtOO 1 . .52E+03 O.OOE+OO 1.2.5E-t()7 
4.1.5EtOI 3.07B+04 3.39E+OO 0.00£+00 1.3.56t01 O.OOE+OO 1.1.58+06 
3..5~ I.SOEtOS 1.92£.+04 0.00£+00 8.87Et04 O.OOE+OO 1.21E+08 
1..58E+02 6.346t01 7.83E-+OO O.OOE+OO 3.665+01 O.OOE+OO 6.92E+O.5 
O.OOE+OO 0.00£.+00 ~.006t()Q O.OOE..oo O.OOE-+OO O.OOE+OO O.OOE+OO 
9.48E+01 1.10E+02 6.56E..oo O.OOE+OO 6.41E+OI O.OO~ S.26E+OS 
6 . .51£+03 .5.44E+03 1.90E+03 O.OOEtOO O.OOE-+OO O.OOE+OO 1.788+06 
3.67E+OO 3.61£.01 1.99£.01 O.OOEtOO 1.12E-+OO O.OOE+QQ 7.4OE+04 

1) Units are m2 1111'e1111yr per pCilsec with the exceptioa of H-3. 
2) For H-3, the units are mremlyr per pCilm'. 
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Nac:Ude 
H-3 
C-14 
Na-24 
~-SI 
Mn-S4 
Mn-S6 
fe-SS 
Fe-S9 
Co-S8 
l"n-M 

Ni-63 
~i-6S 
Cu-64 
~S 
~-69 
Br-83 
Br-84 
Br-IS _W6 
Rb-88 
ltb-89 
Sr-89 
Sr-90 
Sr-91 
Sr-92 
Y-90 
Y-91M 
Y-91 
Y-92 
Y-93 
Zr-9S 
Zr-V/ 
Nb-9S 
Mo-99 
Tc-99M 
Tc-l01 
Ru-Ioo 
Ru-IOS 
Ru-l06 
A&-1l0M 

Table 4-17 
Tea GrMI-Cow·MDk Dese radon 

Boa. Uver T Body Thyroid _. JO 

CY-BY-17G-301 
RevIsIon 7 I 

lAma GI·LLI 
O.OOE~ S.66E+02 S.66£+02 S.66£+02 S.66E+02 S.66E+02 S.66E+02 
6.705+0S I.34E-tOS I.34E-tOS 1.34E+OS 1.34E-tOS I.34E-tOS 1.34&OS 
4.29£+06 4.29£+06 4.29£+06 4.29£+06 4.29£+06 4.29E+06 4.29£+06 
O.OOE+OO O.OOE-+OO 4.99E+04 2.77E+04 I.09E+04 7.12£+04 8.3BEt«; 
0.006+00 1.405+07 2. 7RP..&Ilfi O.OOE-+OO 4.18E+06 O.OOE~ 2.87E+07 
0.006+00 7.32£-03 1.30£-03 0.00£.+00 9.27£-03 O.OOE+OO 4.82£-01 
4.45£+07 3.16£+07 7.36£+06 O.OOE+OO O.OOE+OO 2.OOE+07 1.37E+07 
5.18£+07 1.21E~ 4.61£+07 0.006+00 ~.OOE+OO 3.81E+07 2.86~ 
O.OOE+OO 7.94E+06 1.83£+07 0.00£+00 O.MR-IoM 0.tw:.&JVI 1.09Et08 
O.OOE+OO 2.78E+07 6.265+07 O.OOE+OO O.MJ:.1olVl O.OOE+OO 3.62Et08 
1.18£+10 8.3SE+08 ~.01E+08 O.OOE+OO 0.005+00 O.OOE+OO 1.33~ 
6.78E-Ol 8.~-M 3.948-02 O.OOE+OO O.OOE+OO 0.00£+00 4.705+00 

O.OOE+OO 14.21£.+04 1.9~ O.OOE+OO 1.06£+05 O.OOE-+OO 3.26£+06 
2.11£.+09 7.31B+()9 3.41£.+09 0.005+00 ~.68Et09 o.nm::.....nn 3.10£.+09 
3.70E-12 7.OSE-12 4.94E-13 O.OOE+OO 4.61E-12 O.OOE+OO 1.3OE-ll 
O.~ .no O. ftft~ ,ftft 1.78£-01 O.MP~.nn n.OOE+OO O.OOE-+OO 0.005+00 
0.00£+00 0.00£+00 0.00£+00 O.OOE+OO O.OOE+OO O.OOE..oo 0.00£+00 
O.OOE+OO O.OOEtOO 0.00£.+00 0.005+00 0.005+00 O.OOE..oo ~.005+00 
O.OOEtOO 4.73£.+09 2.22£+09 0.005+00 ~.IVW'> ,ftft O.OOE+OO 7.01~ 
O.OO~ O.OOP.&lV'l n.ftft~ ftft 0.005+00 O.IVW'> ,ftft O.ODE+OO O.OOE..oo 
O. ftft ... ,ftft O.OOE+OO O.ODE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
2.67E+09 O.OOE+OO 7.66E+07 0.008+00 0.005+00 O.OOE+OO 3.18B+08 
8. 13E+I0 O.OOE+OO 1.63£.+09 1O.tw:..&JVI O.OOE+OO O.OOE+OO 1.86E+09 
5.27J:..&IW O.OOE+OO 2.108+03 O.OOE+OO 0.005+00 O.OOE~ 2.39E+OS 
8.8SB-Ol 0.00£+00 3.77E-02 O.OOE+OO O.MP....nfl O.OOE+OO 2.26£+01 
1.30£+02 0.00£.+00 3.S1E+OO O.OOE+OO O.OO~ O.OOE+OO 1.08E+06 
I. 18E-19 O.OOE+OO O.OOE+OO 0.005+00 O.OO~ O.OOE+OO S.sSE-18 
1.58£+04 0.005+00 4.24£+02 O.OOE+OO 0.00£..00 O.OOE+OO 6.48E+06 
I.OO~ 0.005+00 2.98&06 0.00£..00 O.OOE+OO O.OOE+OO 2.82£+00 
4.09£-01 O.OOE+OO 1.12&02 O.OOE+OO 0.00£..00 0.00£+00 1.25E+04 
1.~E+03 S.2IE+02 3.s8E+02 0.00£+00 7.~ 0.00£+00 1.20Et06 
7.87E-Ol 1.56£-01 7.178-02 O.OOE+()(] 2.36£-01 0.00£+00 4.22£+04 
1.41E-+05 7.fI'n::.d\ot 4.30£+04 O.OOE+OO 7.S8E+04 O.OOE+OO 3.34E+08 
O.OOE+OO 4.465+07 8.S1E+06 O.OOE+OO 1.02Et08 O.OOE+OO 8.005+07 
S.7AJ:~ 1.60E+Ol 2.07E+02 O.OOE+OO 2.39£+02 8.89E+OO 1.00E+04 
0.00£+00 O.ftft~ ftft O.OOE+OO O.OO~ 0.00£.+00 O.~ ,ftft 1".005+00 
1.818+03 0.008..00 7.74£+02 O.OOE+OO 6.388+03 O.OOE+OO 1..''iJE+DS 
I.5S£-03 0.005+00 6.03£-04 O.OOE+OO 1.968-02 O.OOE+OO I.25E+OO 

3.75£+04 0.00£..00 4.73E+03 0.00£+00 7.24£+04 O.OOE+OO 1.80£+06 
9.63£+07 9.11E+07 S.54E+07 O.OOE~ 1.74Et08 O.OOE+OO 2.s6E+10 
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Nadlde 
rre-I2SM 
rt'e-127M 
:te-127 
Te-I29M 
Te-I29 
Te-131M 
Te-131 
1I'e-132 
1-130 
1-131 
1-132 
1-133 
1-134 
I-13S 
(:s-I34 
Cs-I36 
Cs-137 
Cs-138 
8.139 
8&-140 
8a-141 
8&-142 
La-I40 
La-142 
Ce-141 
Ce-143 
Ce-144 
1Pr-143 
Pr-I44 
Nd-147 
W-I87 

CY -BY -170-301 
Revision 7 I 

Table 4-17 (c-Uaued) 
Teen Gnss-Cow-MIIk Dose Fadon 

Boae Liver T Body Thyroid _u. ~ GI-LU 
3.01E+07 1.08E+07 4.02E+06 8.40E..06 O.OOE+OO O.OOE+OO 8.87E+07 
8.44E+07 2.99E+07 1.00E+07 2.01E+07 3.42E+08 O.OOE+OO 2.10E+08 
I.24E-+03 4.38B+02 2.66£+02 8-'2£+02 S.OOE-t03 O.OOE+OO 9.S4Et04 
1.10E+08 4.09E+07 1.74E+07 3,SSE+07 4.61E+08 O.OOE+OO 4. 13E+08 
S.20E-I0 1.94E-1O 1.27E-I0 3.nE-I0 2.18£-09 O.OOE~ 2.84£-09 

6.S7EtOS 3.1SE+OS 2.63E+OS 4.74E+OS 3.28£+06 O.OOE+OO 2.S3E+07 
O.OOEtOO O.ooEtOO O.OOEtOO o.ooe .IV\ ft.OO£+OO O.OOE+OO O.OOE+OO 
4.21£+06 2.71E+06 2.SSE+06 2.8SE+06 2.60E+07 O.OOE+OO 8.s7Et07 
7.3SB+OS 2.13£+06 8.49E+OS 1.73E+08 3.27E+06 O.OOE+OO 1.63£+06 
S.37E+08 7.slE-t08 4.04E+08 2.19£+11 1.29£.+09 O.OOE+OO 1.49E+08 
2.92£-01 7.64£.01 2.74E-Ol 2S7E+Ol 1.20£+00 O.OOE+OO 3.33£.01 
7.08£+06 I.20E+07 3.66£+06 1.68E+09 2.11E+07 O.OOE+OO 9.09£+06 
3.3SE-12 8.89E-12 3. 19E-12 1.48E-I0 1.40E-ll O.OOE+OO 1.17E-13 
2.29£+04 S.91 £+04 2. 19E+04 3.80£+06 9.33~ O.OOE+OO 6.S4E+04 
9.82£+09 2.31£+IQ 1.07£+10 O.OO~~ 7.34E+09 2.80£+09 2.87E+08 
4.41£+08 1.76£+09 1.18~ O.OOE+OO 9.S8E+08 1.s1E+08 1.42£+08 
1.34E+I0 1.78£+10 6.20£.+09 O.OQE+OO 6.06E+09 2.3SE+09 2.S3E+08 
O.MP..&lVI O.OOEtOO O.OOE+OO 0.00£+00 0.00£+00 O.OOE+Qg 0.00£+00 
8.20E-08 S.77E-ll 2.39£-09 O.OOEtOO S.44E-ll 3.98E-ll 7.31E-07 
4.8SE+07 S.9SE+04 3.13£+06 0.00£+00 2.02E+04 4.00E+04 7.49E+07 
O.OOE+OO O.OOE+OO 0.00£+00 0.00£+00 O.OOE+OO O.MP.&lVI 0.00£+00 
0.00£+00 O.OOE+OO O.OOE+OO 0.00£+00 O.OOE+OO O.OOE+OO 0.00£+00 
8.12E+OO 3.99E+OO 1.06£+00 0.00£+00 O.OOE+OO 0.00£+00 2.29£+05 
3.41E-ll I.S1E-ll 3.77E-12 0.00£+00 O.MI:..&lVI O.OOE+OO 4.61E-07 

8.88E+03 S.93E+03 6.81E+02 0.00£+00 2.79E+03 0.00£+00 1.70E+07 
7.62£+01 S.sSE+04 6.20E+OO 0.00£+00 2.49£+01 O.OOE+OO 1.61£+06 
6.s8E+OS 2.72EtOS 3.S4E+04 O.OOE+OO I.63E+OS 0.00£+00 1.66E+08 
2.906+02 1.16£+02 I.44E+Ol 0.00£+00 6.74E+Ol O.OOE+OO 9'sSE+OS 
O.OOE+OO 0.00£+00 0.00£+00 O.OOE+OO O.OOE+OO 0.00£+00 0.00£+00 
1.82E+02 1.98£+02 1.19£+01 O.OOE+OO 1.17£+02 O.OOE+OO 7.16E+OS 
1.19£+04 9.71E-t03 3.40E-t03 O.OOE+OO 0.00£+00 O.OOE+OO 2.63E+06 

Np-239 7.00E+OO 6.60&01 3.67&01 O.OOE+OO 2.07£+00 O.OOE+OO 1.000+OS 

Notes: 
1) Units are m2 rmemlyr per JiCiisec with the exception of H-3. 
2) For H-3, the units are mremlyr per pCilm3

• 
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Nuclide 
H-3 
C-14 
Na-24 
Cr-Sl 
Mn-S4 
Mn-S6 
Fe-SS 
Fe-S9 
Co.S8 
~.n..Iin 

Ni-63 
Ni-6S 
Cu-64 
~ 
Za-69 
Br-83 
Br-84 
Br-~ 

1R~86 
1R~88 
R~89 
5r-89 
5r-9O 
Sr-91 
5r-92 
Y-9O 
Y-91M 
Y-91 
Y-92 
Y-9) 
Zr-9!5 
ZrJ17 
Nb-9S 
Mo-99 
rre-99M 
!I.e-l01 
Ru-l03 
Ru·1OS 
Ru-l06 
'Aa-ll0M 

Table 4-18 
CIilld Gnss-Cow·MDk Dose radon 

Boae LIver T Body ThJl'Ohl ICLI_ 

CY -BY -170-301 
Revision 7 I 

Loa GI·LLI 
O.OOE+OO 8.97Et02 8.97Et02 8.97St02 8.97E+02 8.97E~ 8.97£+02 
1.65E-+06 3.29~ 3.29E+OS 3.29EM>5 3.29EtOS 3.29E+OS 3.29E+OS 
8.93£.+06 8.93£.+06 8.93E-+06 8.93E+06 8.93£+06 8.93E+()6 8.93E+06 
O.OOB+()(J 0.00£+00 1.02Et0S S.~E-t04 1.s4E+04 1.03E+OS S.39£+06 
0.00£+00 2.10Ei07 S.s9E+06 0.00£+00 ~.88E+06 O.OOE-+OO 1.76£..07 
0.00£+00 1.28E-02 2.88E-03 0.00£+00 I.s4E-02 0.00£+00 1.~£-+OO 
1.12£+08 ~.9)Et07 1.84Et07 O.OOE+OI O.OOE-+OO 3.3SE+07 1.10E..07 
1.208+08 1.94B+08 9.69Et07 0.00£+01 O.OOEtOO ~.64E+07 2.02£.+08 
0.006+00 1.21Et07 3.71£.+07 O.OOM 0.00£-+00 O.nm:~ 7.08E..07 
O.tw:..aIV1 1A.32Ei07 1.27£+08 O.OOE+O 0.00£-+00 0.006+00 2.39£+08 
2.96B+Ul I.S9£+09 1.01E+09 0.00£+00 O.MC.JYI O~·- 1.07£+08 
1.66E+OO 1.S6£..01 9.11E-02 0.00£+00 0.00£-+00 O.OOE+OO 1.91£+01 
O.OOE+OO 7.391:.d\A 1A.47E+04 O.OOB+OO 1.79E+OS 0.00£+00 3.47E+06 
4.13£+09 1.10B+Ul ~.8mt09 0.00£+00 6.94E+09 0.00£-+00 1.93£+09 
9.10£.12 1.32£-11 1.22£..12 0.00£+00 7.98&12 O.OOE+OO 8.29£..10 
0.00£+00 0.00£+00 4.37E-Ol 0.00£+00 O.OOE+OO 0.00£-+00 0.MJj'~ 
O.OOE+01 O.OOB+OCl 0.00£+00 O.OOE-+OO 0.00£+00 O.OOE-+OO 0.00£+00 
O.OOE+OO O.OOE+Ol O.OOE+OO O.OOE-+OO 0.00£+00 O.OOE-+OO ~.OOEiOO 
0.00£+00 8.78E+09 S.dMl.AIXI O.OOE+OO O.OOB+OO 0.00£+00 S.~B+08 
0.00£+00 O.OOP..&llf'l n.OO£+OO ~.OOE+OO 0.00£+00 O.OOE+OO 0.00£-+00 
0.00£+00 O.OOE+OO 0.00£+00 O.OOE+OO O.OOB+OO 0.006+00 O.OOEiOO 
6.62£+09 O.OO~ 1.89£+08 0.00'" IV'I ft,.ms::~ O.OOE+OO 2.56E'tOS 
1.68E+ll 0.00£+00 3.38£+09 O.OOE-+OO 0.006+00 O.OOE-+OO 1.s1£+09 
1.29E~ 0.00£+00 4.88£+03 0.00£+00 0.00£+00 0.00£+00 2.86E+OS 
2.1~.a.M O.OOE+Ol 8.67E-02 O.OOE+OO 0.006+00 0.006+00 4.09E-+Ol 
3.23B..02 O.OOE+()C 8.64E+OC O.OOE+OO O.OOE+OO 0.00£+00 9.19E+OS 
2.87E-19 0.00£.t()(J 1.04E-2(J O.OOE-+OO O.OOE+Oc 0.00£-+00 S.62E-16 
3.90£.+04 0.00£+00 1.04E+03 O.OOE-+()(] O.OOE+(XJ 0.006+00 S.2O£..06 
2"3&04 O.ooEtOO 7.23~ O.OOEtOO O.OOE+OcJ 0.00£+00 7.30E+OO 
1.00EfO(J O.OOE+OO 2."E-02 O.OOE+OO O.OOE+OO 0.00£+00 1.~£.+04 
3.835+03 8.43Et02 7.soE+02 O.Ma~ 1.21Et03 O.OOEtoo 8.79E+O~ 
1.91E+OO 2.7'7E-Ol 1.63£..01 O.OOE-+OO 3.97E-Ol O.OOE+OO 14.19£+04 
3.18E+OS 1.24E+OS 8)IVZ..&iW 0.00£+00 1.16£.+05 O.OOE+oo 2.29E+08 
0.00£+00 8.12Ei07 2.01£.+07 O.OOEtOO 1.73B+08 0.00£+00 6.72E+()7 
1.32E+01 2.S8E+Ol ~.28E+02 O.Aft ........ 3.7SE+02 1.31E+Ol 1.47E+04 
O.OOE+OO O.OOE+Ol O.OOE+OO O.MIO'~ 0.00£+00 0.006+00 IO.OOE+OO 
4.285+03 O.OOE-+OO 1.65E+03 0.00£+00 1.08Et04 O.OOE+OO 1.11E+OS 
3.79£..03 1O.00E-+OO 1.38£..03 O.OOE+OO 3.33E-02 0.00£+00 2.48£-+00 
9.24E+04 0.00£-+00 1.1.5E+04 O.OOEtOO 1.2S£.+05 O.OOE+OO 1.44E+06 
2.09E+08 1.41E+08 1.13E+08 O.OOE+O(] 2.63£+08 0.00£+00 1.68£+10 
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NadIde 
Te-llSM 
Te-127M 
Te-127 
Te-129M 
Te-l 29 
Te-13IM 
~e-131 
'fe-132 
1·130 
1-131 
~-132 
1-133 
1-134 
1·13.5 
Ca· 134 
Cs-136 
Ca-137 
Ca-138 
8.139 
8.·140 
88-141 
8&-142 
~-I40 
La-142 
Ce-141 
Ce-143 
Ce-144 
Pr-143 
Pr-I44 
Nd-147 
W-I87 
Np-239 

Notes: 

Table 4-18 (CGatiDlIed) 
CbJId Gnss-Cow·MIIk Dose radon 

Bolle UYer T Body TllJI'Oid KldaeJ 
7.38E..a7 2.00E..a7 9.84E+()6 2.07E..a7 O.OOE+OO 

CY -BY ·170-301 
Revision 7 I 

LaD •. GI-LU 
0.00£.+00 7.12£+07 

2.08E+08 .5.60E+07 2.47E..a7 4.97E+07 .5.93E+08 0.00£.+00 1.68E+08 
3.04E+03 8. 19E+02 6..51£+02 2.10E+03 8.64E+03 O.OOE+OO 1.19£+0.5 
2.71£+08 7..58£+07 4.2 I E+07 8.7.5E+07 7.97E+08 O.OOE+OO 3.3IE+08 
1.28E-09 3 . .58£.10 3.0.5£-10 9.16£-10 3.7.5~ 0.00£+00 7.99£.08 

1.60E-+06 .5..53E+O.5 .5.88B+OS 1.14£+06 .5.3.5E+()6 0.00£+00 2.24E+07 
O.OOEtOO 0.00£+00 O.OOE+OO 0.00£+00 0.MJ:...nn O.OOE+O() 0.00£+00 
1.02E+07 4..52E+06 .5.46E+06 6..58E+06 4.19E+07 O.OOE+OO 4 . .5.5£+07 
1.72E+06 3.47E-+06 1.79E+06 3.82E+08 .5.198+06 0.00£+00 1.62£+06 
1.30£.+09 1.31£.+09 7.4.5E+08 4.33£+11 2.1.5E+09 O.OOE+OO 1.17E+()8 
6.91E-Ol 1.27E+OO .5.84E-Ol .5.89£+01 1.94E+OO 0.00£+00 1.49£+00 
1.72E-t07 2.13E..a7 8.0.5£+06 3.9SE+09 3..5SE+07 O.OOE+OO 8 • .57E+06 
7.94£-12 1.47E-ll 6.79E-12 3.39E-IO 2.26£-11 O.nm:o'A«I 9.786-12 
.5.43~ 9.78£+04 4.62£~ 8.66£+06 1..50B+OS 0.00£+00 7.4SE+04 
2.26B+lQ 3.72E+I0 7.84£.+09 O.OO£.@ 1.1.5£+10 4.13Et09 2.00£+08 
1.018+09 2.77E+09 I.80E-+09 O.OOEtOO 1.48£+09 2.20E+08 9.7.5£+07 
3.22£+10 3.09£+10 i..5SE-+09 O.OQe+OO 1.0IE+{g 3.61P..&M 1.93E+()8 
O.~'" IV'I 0.00£+00 O.MI:...M n.OOE+OO O.OOE+Qg O.OOJ;+OC:J O.MPANI 
2.01E-07 I.OSE-IO .5.845-09 0.00£.+00 9.396-11 6.33E-II 1.16E-OS 
1.17E+08 1.03E~ 6.84E+06 O.OOE+OO 3.34£+04 6.I?P.&IW .5.94E+07 
O.OOE+OO ~.OOE+OO O.tw:·..nn O.OOE+OO 0.00£+00 O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 0.00£+00 0.00£+00 O.OOE+OO O.OOE+OO 0.00£+00 
1.9SE+Ol 6.80E+OO 2.29E+OO O.OOE+OO O.OOE+OO IO.OOE+OO 1.908+0.5 
8.24£-11 2.63E·ll 8.22E-12 O.OOE+OO 0.00£+00 O.OOE+OO .5.2OE-06 
2.19Et04 1.098+04 1.62£+03 O.OOE+OO 4.78£+03 O.OOEtOO 1.36£+07 
1.87E+02 1.01B+OS 1.47E+01 O.OOE+OO 14.26E+Ol 0.00£+00 1.498+06 
1.62E+06 .5.09B+OS 8.66£.+04 0.00£+00 2.82E+0.5 O.OOE+OO 1.33E+()8 
7. I 8E+02 2.16£+02 3 . .57E+OI 0.00£+00 1.17E+02 0.00£+00 7.7.5E+O.5 
O.OOE+OO O.OO~ O.OOEtOO 0.00B+Qg 0.00£+00 O.OO~ 0.00£+00 
4.48E+02 3.63E+02 2.81E+Ol O.OOE+OO 1.99E+02 O.OOE+OO .5.7.5E~ 
2.89£+04 1.71E+04 7.67E+03 0.00£.+00 0.00£+00 O.OOE+OO 2.4OE+06 
1.72E+()1 1.24E+OO 8.69E-OI O.MJ:.....on 3 . .58E+OO O.OOE+OO 9.I.5E+04 

1) Units are m2 mremlyr per JiCilsec with the exception of H·3. 
2) For H-3, the units are mremIyr per JiCilmJ. 
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Nudhle 
H-3 
C-14 
Na-24 
Cr-'1 
Mn-54 
Mn-56 
Fe-55 
Fe-'9 
Co-'8 
Co-6O 
Ni-63 
Ni-6' 
Cu-64 
Zo-65 
7a-69 
Br-83 
Br-84 
Br-" 
Rb-86 
Rb-88 
Rb-89 
Sr-89 
Sr-90 
Sr-91 
Sr-92 
Y-90 
Y-91M 
Y-91 
Y-92 
Y-93 
~-95 
~-fT1 
Nb-95 
Mo-99 
Te-99M 
ire-IOI 
Ru-l03 
Ru-IO' 
Ru-l06 

CY -BY -170-301 
Revision 7 I 

T.184-19 
IalMt Gna-Cow-MDk Dale FIIdon 

Boae Uver TBody -- ..... ---. 
& .. .7-- LuDa GI-LU 

O.MJ:...nt'I I.36E+03 1.36£+03 1.36£+03 1.36£+00 1.36E+03 1.36£+03 
3.23~ 6.89~ 6.89~ 6.89~ 6.89E..m 6.89E+O' 6.89~ 
1.56£+07 1.56£+07 1.56£+07 I.56E+07 1.56Ei07 1.56Ei07 1.56Ei07 
O.MJ7...nn O.OOE+OO 1.61E+05 1.05£+05 2.1I\J7.....nd 2.05£+05 4.70£+06 
O.OO£~ 3.90£.+07 8.84~ 0.00£..00 8.64E-t06 O.OOE..oo 1.43Ei07 
O.OOE+OO 3.13£-02 '.398-03 O.OOE+OO 2.69£-02 O.OOE+OO 2.84£+00 
1.3'E+08 8.73E+07 2.33E+07 0.00£.+00 0.008+00 4.27E+07 1.11E+07 
2.24E+08 3.92£+08 1.548+08 IO.~ ,IV\ O.IV\~ ,IV\ 1.16£+08 1.87E+08 
O.OOEtOO 2.43£+07 6.05E+07 0.00£+00 O.OOE+OO 0.00£+00 6.04£+07 
O.OOE..oo 8.~ 2.088+08 O.IV\"" IV\ Ift.OO£+OO O.~,IV\ 2.10£+08 
3.49£+10 2.168+09 1.21Et09 O.OOE+OO O.~ IVI O.OOE+OO 1.07E+08 
3.51E+OO 3.97&01 1.81SOI O.OOE+OO O.OOE+OO 0.00£+00 3.02E+0l 
0.00£+00 I.84E+OS 8.51£+04 0.00£+00 3.11E+OS 0.00£+00 3.77E+06 
'.558+09 1.90£+10 8.78£+09 0.00£.+00 9.23£+09 0.00£+00 1.61£+IQ 
1.948-11 3.498-11 2.60E-12 O~ ,IV\ 1.45£-11 o.nm:·.nn 2.8'£-09 

0.00£+00 O.OOE+OO 9.27£-01 O.OOE+OO 0.00£+00 O.MJl...m O.OOE+OO 
O.OOI:.£M n.ooE+OO O.OOP...nt'I n.IV\"" IV\ 0.00£+00 O.OOE+OO O.OOE+OO 
0.00£+00 O.IV\~ ,IV\ 0.00£+00 0.00£+00 0.00£+00 O.OOE+OO 0.00£+00 
O.OOE+OO 2.23£+10 1.10B+IQ 0.00£+00 0.00£+00 0.00£+00 '.70£+08 
0.00£+00 0.00£+00 O.IV\~ .IVI 0.00£+00 0.00£+00 O.OOE+OO 0.00£+00 
0.008+00 0.008+00 0.00£+00 0.00£+00 O.~ IVI 0.00£+00 O.OOE+OO 
1.26E+I0 O.ooB+OO 3.61B+08 10.00£+00 0.00Bt00 0.00£+00 2.59B+08 
1.86£+11 O.OOE+OO 3.77E+09 0.008+00 0.00£+00 O.OOE+OO 1.52£+09 
2.70E+m 0.00£+00 9.76£.+03 0.008+00 0.00£+00 0.00£+00 3.19~ 
4.60£+00 0.00£+00 1.71E-OI 0.00£+00 0.00£+00 0.00£+00 4.96£+01 
6.np..a.M 1n.1V\~ .IV\ 1.83£+01 0.008+00 0.008+00 0.00£+00 9.4~ 
6.098-19 0.00£+00 2.07E-2Q 0.008+00 0.00£+00 O.OOE+OO 2.038-15 
7.33£.+04 0.00£+00 1.95E+03 0.008+00 O.OOE+OO 0.00£+00 '.25£+06 
'.37E-04 0.008+00 1.51£.0' 0.00£+00 0.00£+00 O.OOE+OO 1.02£+01 
2.14£+00 0.00£+00 '.83£-02 0.00£+00 0.00£+00 O.OOE+OO 1.69£+04 
6.818+03 1.66£+03 1.18E+03 0.00£+00 1.79£+03 O.OOE+OO 8.26~ 
4.MP...m 6.96£..01 3.18£.01 0.00£+00 7.01&01 O.OOE-tOg 4.44£+04 
'.94B+()5 2.4SEtOS 1.41E+OS O.OOE+OO 1.7'E+05 O.~ IVI 2.07E+08 
0.MJ:.a.M 2.08E+08 ~.05£+07 0.00£+00 3.10£+08 O.OOE+OO 6.84£+07 
2.74£+01 '.65£+01 7.27£+02 O.OOE+OO 6.MIl~ 2.95£+01 1.64£+04 
0.00£+00 O.MJ:.a.M O.~,IV\ O.oorz....nf) n.oo£+OO O.OOE+OO 0.00£+00 
8.67E+03 0.00£+00 2.908+03 0.00£+00 1.80£+04 O.OOE+OO 1.05£+OS 
8.00E-03 0.00£+00 2.698-03 O.OOE+OO '.888-02 O.OOB..oo 3.18E+OO 
1.90B+()5 O.OOB@ 2.38E+04 O.OOE+O() 2.25E+05 O.OO£~ 1.44E+06 

Ag-ll0M 3.86E+08 2.-~ I\a 1.86£+08 O.MR.&M ..t.03E+08 0.00£+00 1.46£+10 

Page 11.4-51 



NadkIe 
To-115M 
To-127M 
To-I27 
To-129M 
rro-l29 
rro-131M 
jl'0-131 
To-132 
1·130 
1·131 
1·132 
~·133 
~-134 
1-135 
Cs-134 
Cs-136 
Cs-137 
K:s·138 
Ba-139 
8 .. 140 
Ba-141 
Ba·142 
La-14O 
La-142 
Ce-141 
Ce-143 
Ce-144 
Pr·143 
Pr·I44 
Nd-147 
W·I87 
Np-239 

Notes: 

Table 4-19 (Coadaued) 
lDf_t Grass-Co,,·MDk Dale Facton 

Boae Liver T Body Thyroid KldaeJ 
1.51E+08 5.04Et07 2.04E+07 5.08Et07 O.OOE+OO 
4.21£+08 1.40£+08 5.IOE+07 1.22£+08 1.04£+09 
6.45£+03 2.16£+03 1.39£+03 5.15£+03 1.5'7E+04 
5.57E+08 1.91E+08 8.58E+07 2.14£+08 1.39£+09 
2.72E-09 9.38£.10 6.3SE-IO 2.28£-09 6.7'7E-09 
3.37E+06 1.36£+06 1.I"'r ftL 2.75E+06 9.3SE+()6 
0.00£+00 O.OOE+OO O.OOE+OO O.OOE+OO 0.00£+00 
2.10Etm 1.04E+07 9.71£+06 I.54E+07 6.51E+07 
3.S3£+06 7.r.'~ 3. I1PAlVi 8.71£+08 8.53£+06 
2.rr .ftn 3.20£+09 1.4 I E+09 I.05E+12 3.74£+09 
1.43E+OO 2.918+00 1.04E+OO 1.36£+02 3.2SE+OO 
3.63Et07 5.29E+07 l.5SEt07 9.6"W::~ 6.22E+07 
1.65£,11 3.37E-ll 1.20£.11 7.I7E-I0 3.77E-11 
1.13E+OS 2.2SE+OS 8.19£+04 2.01Et07 2.soE+05 
3.65E+I0 6.80E+I0 6.87£+09 O.OOE+OO 1.75£+10 
1.97£+09 5.80E+09 2.16E+09 O.OOE+OO 2.31£+09 
5.1SE+I0 6.02E+I0 4.27£+09 0.00£+00 1.62£+10 
0.00£+00 O.OOE+OO 0.00£+00 0.00£+00 O.OOE+OO 
4.29E-07 2.84£-10 1.24£-08 0.00£+00 1.71£,10 
2.41Et08 2.41£+05 1.24Et07 0.00£+00 5.72E+04 
0.00£+00 O.oor "" ft.OOE+OO o.nnr:....nn 0.00£+00 
0.00£+00 0.00£+00 0.008+00 0.00£+00 O.~ ."" 
4.06E+0l 1.60£+01 4.1"'~ .ftn O.OOE~ 0.00£+00 
1.73£.10 6.3SE-ll 1.52£.11 0.00£+00 0.00£+00 

4.34E+04 2.64~ 3.11£+03 0.00£+00 8.15£+03 
3.96£+02 2.63£+05 3.00£+01 O.OOE+OO 7.65£+01 
2.33E+06 9.52E+05 1.30E+OS 0.00£+00 3.85E+OS 
1.49£+03 S.56£.t02 7.37£+01 O.OOE+OO 2.07£+02 
0.00£+00 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
8.88E+02 9.12£+02 5.59£+01 O.OOE+OO 3.51£+02 

CY -BY ·170-301 
Revision 7 I 

Luaa GI·LU 
0.00£+00 7.19E+07 
0.00£+00 1.70£+08 
O.OOE+OO 1.35E+OS 
0.00£+00 3.33£+08 
0.00£+00 2.17E-07 
0.00£+00 2.29E+07 
0.00£+00 0.00£+00 
O.OO~ 3.8SE+07 
0.00£+00 1.67E+06 
O.ftft" . ftft 1.14£+08 
0.00£+00 2.36E+OO 
0.00£+00 8.9SE+06 
O.OOEtOCl 3.49£,11 
O.OOEtOCl 8. 13E+04 
7.18£+09 1.85E+08 
4.72£+08 8.8OE+07 
6.5G'.&IXI 1.88£+08 
O.MPAM O.OOE+OO 
1.72E-I0 2.72E-OS 
1.48E+OS 5.92£+07 
O.OOE+OO 0.00£+00 
ft.OO£+OO 0.00£+00 
0.00£+00 1.88E+05 
0.00£+00 1.08E-OS 
0.008+00 1.37E+07 
O.OOE+OO 1.53E+06 
0.00£+00 1.33£+08 
0.00£+00 7.84E+OS 
O.OOg..,oo O.OOE+OO 
O.OOE-IOO 5.78E+OS 

6.08E+04 ~.23E+04 1.46£+04 0.00£+00 O.OOE+OO O.OOE+OO 2.48E+06 
3.64E+Ol 3.26E-IOO 1.848+00 O.OOE+OO 6.5OE+OO O.OOE-IOO 9.42E+04 

1) Units are m2· mmnIyr per JlCiisec with the exception of H-3. 
2) For H·3, the units are mremJyr per JlCilm'. 
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Nuclide 
H-3 
C-14 
Na-24 
Cr-Sl 
Mn-S4 
Mn-S6 
Fe-5S 
Fe-S9 
Co-58 
CHO 
Ni-63 
Ni-6S 
Cu-64 
Za-6S 
~ 
Br-83 
Br-84 
Br-SS 
Rb-86 
Rb-88 
Rb-89 
Sr-89 
Sr-90 
Sr-91 
Sr-92 
rv-90 
1Y-91M 
Y-91 
Y-92 
Y-93 
!Zr-9S 
~-97 
Nb-9S 
1M~99 
1Tc-99M 
Tc:-l01 
Ru-103 
Ru-IOS 
Ru-l06 
IAI-ll0M 

T ..... 4-20 
Adult GnD-Geat·MIIk Dose Facton 

Boae Uver T Body Tbyroid Kldaey 

CY -BY -170-301 
Revision 7 I 

LuDa GI·LU 
O.OOE+OO 8.888+02 8.88E+02 8.88E+02 8.888+02 8.888+02 8.888+02 
3.63E~ 7.26E+04 7.26E:tOt 7.26£+04 7.26£+04 7.26£+04 7.26£+04 
2.9S£+05 2.9SE+OS 2.95£+OS 2.9SE+05 2.9S£+OS 2.9SE+OS 2.9S£+05 
O.OOE+OO O.OOEtOO 3.43£+03 2.0SE+03 7.SSE+02 I4.sS£+03 8.62E+OS 
O.OOEtOO 1.01£+06 1.93E+OS O.OOEMXJ 3.00£+OS O.OOEtOO 3.09E+06 
0.00£+00 4.9SE-04 8.79E-OS O.OOE+OO 6.29E-04 O.OOE+OO I.S8E-02 
3.26B+OS 2.26E+OS S."~.d\4 O.OOE+OO O.OOE+OO 1.26E+OS 1.29£+05 
3.86B+OS 9.07E+0S 3.48E+OS 0.00£+00 O.OOE+OO 2,S3E+OS 3~Mt:.&M 
0.008+00 S.66E+OS 1.21£+06 0.005+00 0.00£+00 O.OOE+O(] 1.1SB+07 
O.OOE+OO 1.97£+06 4.34P..aNi n.OO5+OO O.OOEtOO O.OOE+OO 3.70E-t07 
8.07E+08 S.60£+07 2.71£+07 0.00£+00 O.OOE+OO O.odEtOO 1.17£+07 
4.44£.02 S.77E-03 2.63£-03 0.005+00 O.OOE+OO o.OOE+OO 1.46E-Ol 

O.OOE+OO 2.63£+03 I.23E+03 0.00£+00 6.63£+03 o.OOE+OO 2.24£+05 
1.6SB+08 S.24£+08 2.37E+08 0.005+00 3'soE+08 o.oOEiOO 3.30E+08 
2.4IE-13 4.61E-13 3.218-14 O.OOEtOO 3.008-13 O.OOE+OO 6.938-14 

O.OOP....nI'I n.OO£+OO 1.16&02 0.00£+00 O.OOE+OO IO.OOE+OO 1.67E-02 
O.OOE+OO O.OOE+OO O.OOE+OO 0.00£+00 0.00£+00 O.OOE+OO 0.00£+00 
O.OOE+OO O.OOE+OO 0.005+00 O.OOE+OO 0.00£+00 O.OOE+OO O.OOE+OO 
O.MP..&.IVI 3.12£+08 1.4SE+08 O.OO£.tOO O.OOE+OO 0.nnJ::~ 6.1SB+07 
O.OOE+OO 0.00£+00 O.OO£.tOO 0.00'" .ftft IA.OO£+OO o nnI:.£IVI O.OOEtOO 
0.00£+00 0.00£+00 O.OO£.tOO O.OO£.tOO O.OOE+OO O.OOEtOO O~ 
3.MP..&llG 0.00£+00 8.74£+07 0.00£+00 O.OOE+OO 0.00£+00 4.88E+08 
1.13£+11 O.mp...nn 2.27E+09 0.00£+00 O.OOE+OO O.OOE+OO 2.84£+09 
6.03£+04 0.00£+00 2.44£+03 O.OOE+OO 0.00£+00 O.OOE+OO 2.87E+OS 
I.M J:.£IVI O.OOE+OO 439&02 O.OOE.oo O.OOE+OO O.OOE+OO 2.01£+01 
8.S2£+OO O.nnP....nI'I 2.28£.01 O.OOP.&llf1 n.ooE+O(l o.oOEiOO 9.03£+04 
0.00£+00 O.OOEtOO O.OO£.tOO O.OOP....nI'I n.OOJ:.&JVI In.OOEtOO 2.26E-2il 
1.00E+03 O.OOE+OO 2.76E+Ol O.OOEtOO O.OOE+OO 0.00£+00 S.61£+OS 
6.68E-06 0.00£+00 1.958-07 0.00£+00 0.00£+00 0.00£+00 1.17E-Ol 
2.66&02 0.00£+00 734E-04 O.OOEtOO O.OOE+OO 0.00£+00 8.43£+02 
1.13£+02 3.63£+01 2.46£+01 O.OOE+O(] S.70£+o1 0.00£+00 1.1S£+OS 
S.19&02 1.05£.02 4.798-03 0.00£+00 1.58E-02 O.OOE+o(] 3.24£+03 
9.92£+03 S,S2E+03 2.97E+03 0.005+()( S.4S£+03 O.OOE+O(] 3.3SB+07 
0.00£+00 2.97E+06 S.6SE+OS O.OOE+<Xl 6.r- .10'" 1 .... OOEtOO 6.88E+06 
3.97&01 1.12£+00 1.43£+01 O.OOE+O(l 1.70£+01 S.SQE.Ol 16.64£+02 

0.00£+00 0.00£+00 ~.OO£.tOO O.OOEtOO O.OOEtOO 0.00£+00 O.OOEtOO 
1.22£+02 0.00£+00 5.26£+01 0.00£+00 4.66£+02 O.oOEtOO 1.43E+04 
1.02E-04 0.00£+00 4.03£.05 O.OOE.oo 1.32E-03 O.OOE+OO 6.2SE-02 

2.45£+03 0.00£+00 3.10E-t02 0.00£+00 4.73E+03 O.OOE+OO 1,S8E+OS 
6.99E+06 6.46£+06 3.84£+06 O.OOE.oo 1.21£+07 O.OOE+OO 2.64£+09 
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Nadide 
rt'e-I2SM 
Te-127M 
Te-I27 
Te-I29M 
Te-I29 
1Te-13 1M 
Te-131 
ire-132 
1-130 
1-131 
1-132 
1-133 
1-134 
1-13S 
C&-134 
Cs-136 
~137 
Cs-138 
8a-139 
8a-14O 
8a-141 
8a-142 
1La-14O 
La-142 
Ce-141 
Ce-143 
Ce-144 
Pr-143 
Pr-l44 
Nd-147 
W-I87 
Np-239 

Notes: 

Table 4-20 (CoatiDaed) 
Adalt G.......c;.a·MDk Dose Facton 

Bolle LIver T Body ThYl"Oid tnA_ 

1.96Et06 7.09E-tOS 2.62E+OS S.88E-tOS 7.9SEt06 
S.49E+06 1.96£+06 6.69E+OS 1.4OE+06 2.23B+07 
8.00E+O 12.87E+OI 1.73£+01 S.92£+01 3.26£+02 
7.22£+06 2.69£+06 1.14£+06 2.48E+06 3.0 I E+07 
3.39E-11 1.27E-11 8.26E-12 2.6OE-l I 1.43E-IO 

4.33E+04 2.12£+04 1.76E+04 3.3S£+04 2.14E+OS 
O.OOE+OO O.OOE+OO O.~~ O.OOE+OO O.cxr'-
2.87E+OS 1.86E+OS 1.74£+oS 2.0SE+0S 1.79£+06 
S.OIE-tOS 1.48£+06 S.84E+OS 1.2SE+08 2.31E+06 
3.SSE+08 S.08£+08 2.91£+08 1.67£+11 8.71£+08 
1.98£.01 S.29£'ol 1.8SE-OI 1.8SE+Ol 8.42E-OI 

4.6S£+06 8.09E+06 2.41£+06 1.19B+09 1.41Et07 
2.27£-12 6.ISE-12 2.20E-12 1.07£-10 9.79E-12 
I,SSE+04 4.06E+04 I.SOE+04 2.68£+06 6'siEtOi 
1.70£+10 4.04E+I0 3.30E+U) 0.00£+00 1.31E+I0 
7.88£+08 3.lIE+09 2.24E+09 0.00£+00 I.73E+09 
2.21£+10 3.03E+10 1.98£+10 O.OOE+OO 1.03£+10 
0.00£+00 0.00£+00 ~.OOE+OO 0.00£+00 O.OOE+OO 
S.32E-09 3.79E-12 I.S6E-I0 0.00£+00 3.s4E-12 
3.238+06 4.OSE+03 2.lIE+OS o.~ .ftft 1.38£+03 
0.tw:..YV'I n.OOE+OO 0.00£+00 O.OOE+OO O.OOE+OO 
O.OOE+OO 0.00£+00 O.OOE-+OO O.OOE+OO 0.00£+00 
S.43£.Ol 2.74£.01 7.23£-02 O.OOE+o() O.OOE+OO 
2.27E-12 1.03E-12 2.S7£-13 0.00£+00 O.OOE+OO 
5.81£+02 3.93E+02 4.46£+01 O.OOE+OO 1.83£+02 
4.98£+00 3.68E+03 4.01£-01 O.OOE+OO 1.6"C.dV1 
4.29E+04 1.79£.+04 2.30£+03 O.OOE+OO 1.06£+04 
1.90£+01 7.60E+OO 9.40£.01 O.OOE+OO ~.39E+OO 
O.OOE+O() O.OOEtOO 0.00£+00 O.OOE+OO O.OOE..oo 
1.14£+01 1.32£+01 7.87E-OI O.OOE+OO 7.69E+OO 

CY -BY-170-301 
Revision 7 I 

lAma GI·LLI 
O.OOE--:+OO 7.8IE+06 
O.OOE+OO 1.84B+07 
O.OOE+OO 6.3IE+03 
O.OOE+OO 3.64E+07 
O.OOE+OO 2.s6E-Il 
O.OOE+OO 2.10£+06 
"'~OOE+OO O.OOE+OO 
O.OOE+OO 8.78£+06 
0.()()E.t(ij 1.27£+06 
O.OOE+O(] 1.34E+08 
O.OOE+OO 9.93£-02 
0.()()E.t(ij 7.21£+06 
O.OOE+OO S.36E-IS 
O.OOE+OO 4.S8E+04 
4 .......... ftft 7.06E+08 
2.31£+08 3,S3E+08 
3.42£+09 S.86E+08 
O.OOE+OO O.OOE+OO 
2.1SE-12 9.44E-09 
2.32£+03 6.64£+06 
O.OOE+OO O.nm:...nn 
0.00£+00 O.nm:...nn 
O.OOE+OO 2.0IE+04 
O.OOE-+OO 7.S3E-09 
0.nm:.JV1 I.SOE~ 
O.OOE+OO 1.38E+OS 
O.OOE+OO 1.4S£+07 
0.00£+00 8.31£+04 
O.OOE+OO O.OOE+OO 
O.OOEtOO 6.3iE+04 

7.82£+02 6.S3E+02 2.28£+02 O.OOE+OO 1O.00E+OO O.OOE+OO 2. 14E+OS 
4.40£.01 4.33£-02 2.39£-02 O.OOE+OO 1.3S£.Ol 0.00£+00 8.88£+03 

I) Units are m2 mremJyr per J,LCiisec with the exception of H-3. 
2) For H-3. the units are mrem/yr per J,LCilml. 
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Table 4-21 
Tea GI'IISI-Goat-Milk Dose F8don 

CY-BY-17C>-301 
Revision 7 I 

Nuclide Bone Uver T Body ThYrOId ... • Luna GI-LLI 
H-3 O.OOEtOO 1.16£+03 1.16£+03 1.16£+03 1.16£+03 1.16Et03 1.16E+03 
C-14 6.70E+0S I.34EtOS 1.34E+05 I.34E+05 I.34E+05 I.34E+OS 1.34E+OS 
Na-24 S.ISE+OS .5.ISE+OS S.ISE+OS SJSE+OS S.ISE+OS S.ISE+OS S.ISE+OS 
Cr-.51 O.OOE+OO O.MA~ S.995+03 3.33E+03 1.315+03 8..5SE+03 1.01E+06 
Mn-S4 1O.00E-tOO 1.~ 3.34E+OS O.OOE-tOO S.02.E+OS O.OOB+OO 3.4SE+06 
Mn-S6 O.OOE+OO 8.78E-04 I UI:..1\d O.OOE-tOO 1.11E-03 O.OOE+OO 5.7SE-02 
Fe-" S.79E+OS 4.115+0S 9..5'7£+04 O.OOEtOO O.OOE+OO 2.60E+OS 1.7SE+05 
fe.59 6.74E+OS 1..57E+06 6.07E+0S O.OOE+OO 0.00E+OO~.96E+OS 3.72E+06 
Co-58 O.OOE+OO 9.s3B+0.5 2.20E+06 O.OOE+OO O.OOE+OO o.OOE+OO 1.31E+07 
Co-6O O.OOE+OO 3.348+06 7 .s.,p~ O.OOE-tOO O.ooE+OO 0.008+00 4.3SE+07 
Ni-63 1.42E+09 1.00E+08 4.81E+07 O.OOE+OO O.OOE+OO O.OOE+OO I.S9E+07 
Ni-6S S.13E-02 1.04&02 4.73E-03 O.OOE+OO O.OOE+OO O.OOE+OCl 5.63E-OI 
Cu-64 0.00- . ftIO ".69£+03 2.20£+03 O.OOE+OO 1.19£+04 O.OOE+OO 3.64E+OS 
Zn-6S 2..53£+08 8.7SE+08 4.09E+08 O.OOE+OO 5.62E+08 O.OOE+OO 3.72E+OS 
~ 4.44£-13 8.46E-13 .5.92£-140.00E+OO .5..53E-130.00£+OO 1..56E-12 
Br-S3 O.OOE+OO O.OOE+OO 2.13£-02 O.OOE+OO O.OOE+OO O.OOB+OO 0.00£+00 
~r-84 0.00£+00 O.OOE+OO O.OOE+OO o. .- O.OOE+OO 0.00£+00 0.00£+00 
Br-SS O.OOE+OO O.IV\P,,", 0.-''' . ftft O.OOE+OO 0.00£+00 0.00£+00 O.OOE+OO 
Rb-86 O.OOE+OO S.68E+08 2.67E+08 0.--- .- 0.00£+00 0.00£+00 8.41E+07 
Rb-88 0.00£+00 O.OOE+OO 0.00£+00 O.OOE+OO 0.00£+00 0.00£+00 O.MP.JV'I 
lb-89 O.OOE+OO 0.00£+00 O.OOE+OO O.OOE+OO 0.nm:.£M O.OOE-tOO O.OOEtOO 
~r-89 .5.61E+09 0.00£+00 1.61£+08 0~nn.::.&M 0.00£+00 O.OOE+OO 6.69£+08 
Sr-90 1.71£+11 0.00£+00 3.41£+09 O.OO£+OO~.OOE+OO O.OOE+Oo 3.90E+09 
Sr-91 1.11£+0.5 O.OOE+OO 4.41£+03 O.OOE+OO 0.00£+00 O.OOE+OO 5.02E+0.5 
Sr-92 1.tW:~ O.OOE+OO 7.92£-02 0.00£+00 ~.OOE+OO O.OOE+Oo 4.74£+01 
Y-90 1 . .56£+OIO.OOE+OO 4.2IE-Ol O.OOE+OO 0.00£+00 O.OOE+OO 1.29£+OS 
Y-91M 1.41E-20 O.OOE+OO O.OOE+OO 0.00£+00 0.00£+00 0.008+00 6.66E-19 
Y-91 1.90E+03IO.00E+OO 5.08£+01 O.OOE+OO O.OOE+OO O.OOE+Oo 7.77E+OS 
Y-92 1.23£-05 O.OOE+OO 3..57E-07 0.00£+00 O.OOE+OO O.OOE+OO 3.39E-OI 
Y-93 4.90£-02 O.OOE+OO 1.34E-03 O.OOE+OO O.OOE+OO O.OO£+O(J 1..50£+03 
1Zr-9S 1.98£+02 6.25£+014.3OE+Ol O.OOE+OO 9.18£+01 O.OOE+O(J 1.44£+oS 
1Zz-97 9.44E-02 1.87E-02 8.61£-03 O.OOE+OO 2.83£-02 O.OOE+ocJ S.06£+03 
Nb-9S 1.69£+04 9.38E+03 S.I6£+03 0.00£+00 9.09E+03 O.OOE+OO 4.01E+07 
Mo-99 0.00£+00 S.36E+06 1.02E+06 O.OOE+OO 1.23E+07 O.OOE+OO 9.59E+06 
Tee 99M 6.89E-Ol 1.cm:~ 2.49£+01 0.00£+00 2.86£+01 1.000+OO 1.26£+03 
lTc-tOt O.OOE+OO O.OOE+OO 0.00£+00 0.00£+00 O.OOE+OO O.OOE+OO 0.00£+00 
Ru-l03 2.11£+02 O.OOE+OO 9.29£+010.00£+00 7.66£+02 0.OOE+OCll.81E+04 
Ru-lOS 1.86£.04 O.OOE+OO 7.24£-0.5 0.00£+00 2.3SE-030.00EtOO I.SIE-OI 
Ru-l06 4 . .50£+03 O.OOE+OO S.67Etm 0.00£+00 S.68E+03 O.OOE+OO 2. 16£+OS 
lAg-110M 1.16E+07 1.09E+07 6.6SE+06 0.00£+00 2.09E+07 O.OOE+OO 3.07E+09 
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CY -BY -170-301 
Revision 1 I 

Table 4-21 (CoD"'aed) 
Teea Grass-Goat·MIIk Dose Fadon 

Nuclide BoDe Uver T Body Thynicl -. .... L ..... GI·LLI 
Te-I2!5M 3.61E+06 1.30£+06 4.82Et05 1.01E+06 O.OOE+OO O.OOE+QO 1.06E+07 
iI'e-l27M 1.01E+07 3.59£+06 1.2OE+06 2.41£+06 4.10E+07 O.OOE+OO 2.52£+07 
Te-127 1.48£+02 5.2!5~1 3.19E+Ol 1.026+02 6.00E+02 O.OOE+OO 1. 14E+04 
Te-129M 1.31£+07 4.90£+06 2.09E+06 4.26£-+06 5.53Et07 O.OOE+OO 4.96Et07 
Te-129 6.24E-l1 2.33E-ll 1.52E-ll 4.46E-l1 2.62£-10 O.OOE+OO 3.41E-I0 
Te-131M 7.88E+04 3.78E+04 3.15Et04 5.68E+04 3.94~ 0.006@ 3.03E+06 
Te-131 O.OOE+OO 0.00£+00 O.OOE+OO 0.00£+00 O.OOE+OO O.OOE+OO O.OOEtOO 
Te-132 5.13EM>.s 3.2!5E+O.s 3.06E+OS 3.42£+05 3.12£+06 O.OOE+OO 1.03E+07 
1-130 8.82E+05 2.55£+06 1.02£+06 2.08E+08 3.93£+06 O.OOE+OO 1'96E+06 
[-131 6.45E+08 9.02Et08 4.85E+08 2.63E+11 1.55E+09 O.OOEtOQ 1.78£+08 
1-132 3.50£-01 9.17E-Ol 3.29E-Ol 3.09E+Ol I.44EtOO O.OOE+OO 3.99E-Ol 
1-133 8.5OE+06 1.44£+07 4.4O~ 2.01E+09 2.53£+01 O.OOE+OO 1.09Et07 
1-134 4.03E-12 1.07£-11 3.83E-12 1.78E-I0 1.68E-ll 0.00£+00 1.41£-13 
1-135 2.7S£+04 7.09E+04 2.63E+04 4.56E~ 1.12£+05 O.OOE+OO 7.855+04 
Cs-I34 2.94E+1(J 6.93£+10 3.22E+I0 0.00£+00 2.20£+10 8.41£+09 8.62E+08 
Cs-I36 1.34£+09 5.28E+09 3.54E+09 O.OOEtQQ 2.87E+09 4.53£.+08 4.2!5E+08 
Cs-137 4.02E+10 5.34E+I0 1.86£+10 O.OOE+OO 1.B2E+I0 7.06E+09 7.60£+08 
Cs-138 O.OOE+OO 0.00£+00 ~.OOE+OO O.OO~ 0.00£+00 O.OOEtOO O.OOE+OO 
8.139 . 9.84£-09 6.92E-12 2.87£-10 0.00£+00 6.53£-12 4.17E-12 8.78£-08 
8.140 5.82E~ 7. 14E+03 3.7.sE+OS O.OOB+()() 2.42£+03 4.80£.+03 8.9"~ AL 

8a-141 O.OOE+OO O.OOE~ O.OOJ:~ ~.OOE+OO O.OOEtOO O.OOE+OO O.OO~ 
8a-142 O.OOE+OO 0.00£+00 O.OOE+OO O.OOE+OO O.OOE+OO 0.00£+00 0.00£+00 
La-14O 9.7SE-Ol 4.79£-01 l.27E-Ol ~.OO£+OO O.OOE+OO O.OOE+OO 2.75£+04 
La-142 4.09E-12 1.82E-12 4.53£-13 0.00£+00 O.OOE+OO 0.00£+00 5.53£-08 
Ce-141 1.07£+03 7.12E+02 8.17E+01 0.00£+00 3.35E+02 0.00£+00 2.04E+06 
Ce-143 9.15£+00 6.66E+03 7.44E-Ol 0.00£+00 2.99£+00 O.OOE+OO 2.00E+0S 
Ce-144 7.90£+04 3.27E+04 4.245+03 0.00£+00 1.9~.A1\4 O.OOE+OO 1.99E+07 
Pr-143 3.48~1 1.39E+Ol 1.73E+OO O.OOE+OO 8.08£+00 0.00£+00 1. 15E+05 
1Pr-144 O.OOE+OO O.OOE+OO 0.00£+00 0.00£+00 0.00£+00 O.OOE+OO O.OOE+OO 
Nd-147 2. 19E+Ol 2.38E-t()1 1.43E+OO O.OOE-+OO 1.4OE+Ol O.OOE+OO 8.59£+04 
W-187 1.43~3 1.17E+03 4.08E+02 O.OOE-+OO O.OOE-+OO O.OOE+OO 3. 15E-t()5 
Np-239 8.4OE-Ol 7.92£-02 4.40£-02 O.OOE+OO 2.49E-Ol 0.00£+00 1.21£+04 

Notes: 
1) Units are m1 nuanIyr per JlCilsec: with the exception of H-3. 
2) For H-3, the units are mremlyr per JlCilml. 
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Nadide 
8-3 
C-14 
Na-24 
Cr-51 
Mn-54 
Mn-56 
Fe-55 
Fe-S9 
Co-58 
Co-6O 
Ni-63 
Ni-6S 
Cu-64 
Zn-6S 
~ 
lJtr-83 
Br-84 
Br-85 
Rb-86 
Rb-88 
Rb-89 
~r-89 
Sr.-90 
Sr-91 
Sr-92 
Y-90 
Y-91M 
Y-91 
Y-92 
Y-9] 
Zr-9S 
Zr-97 
Nb-9S 
Mo-99 
rrc-99M 
Tc-tOI 
Ru-t03 
Ru-IOS 
Ru-l06 
Ag-110M 

Boae Uver T Body Thnokl _ ... 

O.OOE+OO 1.83E+03 1.83E+03 1.83E+03 1.83E+03 
1.6SE+06 3.29E+05 3.29E+OS 3.19£..os 3.29E+05 

CY -BY -170-301 
Revtslon 7 I 

Lana GI·LLI 
1.83E+03 1.83£+03 
3.29E+OS 3.29E+OS 

1.07£+06 1.07£+06 1.07£+06 UY7E..06 1.07Ef06 1.07£..06 1.0'7E+a6 
O.OOE+OO O.OOB+OO 1.22Sf04 6.78Et03 1.85B+03 1.24E+04 6.4~5 
O.OOB+OO 2.5?P.....nI\ 6.70E..os 0.00£+00 r7.06E+05 O.OOE+OO 2.11E+06 
0.00Et00 1.53£-03 3.46£..04 O. ftft~ ,IV! 1.85£-03 O.OOEtOO 2.22E-OI 
1.458+06 7.715+05 2.39E+OS 0.008+00 O.MJl.&lVl 4.36£..os 1.43EiOS 
1.56E+06 2.S3E+0C5 1.26£.+06 0.008+00 O.OOE+OO 7.33£+05 2.63E+06 
O.OOE+OO 1.468+06 4.46Et06 O.OOEtOO 0.00Eta) O.OOE+OO 8.49E+06 
O.OOE+OO 5. 1 8E+06 1.53Ei07 O.OOE+OO 0.00£+00 O.OOE+OQ 2.87E+07 
3.568+09 1.90EtOI 1.21E+08 O.MP...ntl n.MP..AM n.~~ 1.18E+07 
I.99E-OI 1.87&02 1.09£-02 O. ftftr ,IV! O.MP...nfl 0.00Et00 2.29E+OO 

0.00Et00 8.24St03 ~.98E+03 O.nm:l~ 1.QQ1:.J\4 O.nm:l.&lVl 3.87E+05 
4.96Et08 1.3?P...nG 8.22E+08 ~.00E+OO 8.33Et08 0.00£..00 2.32£+08 
1.09£-12 1.58&12 1.46E-13 0.00£..00 9S7E-13 O.OOE..oo 9.9SE.-l1 

O.MJ:..alVI O.MP...nfl 5.24£-02 O.MP.....tVl O.OOE+OO O.OOE+OO 0.008+00 
O.OOE+OO 0.00B+OO O.OOE+OO O.MP.....tVl O.ooEtOO O.OOE..oo O.OOE+OO 
10.00" ,ftft ~.nm::~ 1n.00E+OO O.MPAIVI o.ml:~ 0.00E+OO O.OO£.t«] 
O.OOE+OO 1.05E+O!11 6.48&t08 O.OOE+OO O.ooE+OO O.OOE+OO 6.78£+07 
O.MP.....tVI ~. ftftr ,IV! O.MPAM O.MP,,", O.MP,,", 0.00E+OO 0.nm:l.&IVI 
O.MP...ntl 0.005t00 O.MPAM O.ooEtOO O.OOE+OO 0.nm::.&IVI O.ooEtOO 
1.398+1() O.nnItIM 3.97E+08 O.~ ,ftI'I O.MP...,&M O.nm:l~ 5.388+08 
3.538+11 O.MJWVI 7.118+09 O.QOE+OO O.OOE+OO O.ooE+OO 3.16E..09 
2.725+05 0.00E+OO 1.03£.+04 O.OOE+OO O.MP....aJ O.nm:l~ 6.ooEi05 
4.s4E+OO O.OOE+OO 1.82E-Ol O.MJ: .. ' ftI'I 1n.00E+OO O.OOEtOO 8.6OEt01 
3.87Et01 O.ooE+OO I.n.u:r~ 0.00E+OO O.OOE+OO O.ooE+OO 1.10E+CS 
3.4SE-20 0.00£+00 0.008+00 O.nm:...nn O.ml:.dV'I 0.00E+OO 6.75E-17 

4.68£+03 O. ftfte ,ftI'I 1.25£.+02 0.00£..00 0.00E+OO O.OOE..oo 6.24Ei05 
3.03E-OS O.ooE+OO 8.67E-07 0.008+00 0.00E+OO O.ooE..oo 8.75E-Ol 
l.2OE-Ol o.ma...m 3.31E-03 O.MP~ O.ooEtOO O.nm:.....tVI 1.80£+03 

4.1iIlP.Mn 1.0IE+02 9.0QE.+01 0.MJ:...nn 1.4'" ,N'I 0.00£+00 1.05EtOS 
2.3OE-Ol 3.328-02 1.96E-02 O.lV\P..&M 4.77E-02 O.OOE..oo 5.03E+03 
3.-~ ,ft. 1.498+04 1.06£+04 O.MP.IM 1.408+04 0.00E+(J(J 2.,,£+07 
0.00E-t9Q 9.7Q:.a.l\IIii 2.41B+06 O.OOE~ 2.08E+07 O.ooE..gg 8.06EM>6 
I.5JlI:.ntl 3.IM.ntl 5.14£+01 o.ma.ntl .4l.50E+Ol 1.57Et()() 1.168+03 
O.OOE+OO O.MR.&M n.OOE+OO O.OOE+OO O.MJ:.&lVI 0.00Et00 O.ooEtOO 
5.14E+02 O.MR.dV'I 1.97E+02 0.mr:·1IV'I 1.29E+03 O.ooEtOO 1.33E+M 
4.55£.04 0.00E+OO 1.6~ 0.00E+OO 4.00E-03 O.ooEtOO 2.91E-Ol 
I.11E..04 0.008+00 1.38E+03 O.OOEtOO I.SOE+04 O.ooE..oo 1.72£+05 
2.51E+07 1,--~ 1.3SE+0'7 O.OOE-tOQ 3.ISEt07 0.nm:....aJ 2.01E+09 
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Table 4-22 (Coatbmed) 
QOd GrMs-Goat·MiIk o.e racton 

Nadide Boae Uver T Body Thyroid ..... 

CY -BY -170-301 
Revision 7 I 

Lana GI·LU 
Te-I25M 8.865+06 2.40E+06 1.18£+06 2.49E+06 O.OOE-tOO O.OOEtOO 8~SE+06 
ire-127M 2~£+07 6.72E~ 2.96Et06 o5.97E+06 7.12E-tm O.OOE+<xJ 2.02E+07 
Te-127 3.64£+02 9.838+01 7.82Et01 2..52E+02 I.04E+03 0.00£+00 1.42E+04 
ire-129M 3.26E+07 9.09E+Oti S.0.5E+06 1.0.5£+07 9~6Et07 O.OOE+OO 3.97E+07 
ire-129 1~E-Ul 4.3OE-ll 3.66&11 1.10E-I0 4.o51E-ICl O.OOEtOO 9..59E-09 
rI'e-131M 1.92E+OS 6.63E+Ot 7.068+04 1.36E+0.5 6.42E+0.5 1O.00E+OCl 2.69E+06 
Te-131 O.MP..&IV'I ~.OOEtOO O.OOEtOO O.OOE+OO 0.00£+00 O.roE+OCl O.OOEtOO 
ire-132 1.22E+06 o5.42E+0.5 6..5058+0,5 7.898+005 S.ojE+(j6 O.OOE+OO o5.46E+06 
1-130 2.06E+Oti 4.17E+06 2.1.5E+06 4..59E+08 6.23E+06 O.OOE+()(] 1.95£+06 
~·131 1..56E+09 I.S7E+09 8.94E+08 S.2OE+1l ~8E+09 O.OOE+OCl 1.408+08 
1-132 8.29£.01 I.S2EtOO 7.00£.01 7.07E+0l 2.33E+()(] O.OOE+()(] 1.79E+OO 
~-133 2.06£+07 2 • .5.5£+07 9.66E+06 4.74E+09 4.25£+07 O.OOE+OO 1.03E+07 
1-134 9~3E-12 1.77E-1I 8.14E-12 4.07&10 2.718-11 O.OOE+OO 1.17E-1I 
1-13,5 6.S28+04 1.178+0.5 S~.5E+04 1.04E+07 1.80Et05 O.OOEtOO 8.94E+04 
Cs-134 6.79E+I0 l.llE+lI 2.3SE+IO O.OOE+OO 3.4.5E+I0 1.24E+I0 6.01E+08 
b-136 3.03E+09 8.3~'" - o5.39E+09 1O.00EtOO 4.43E+09 6.61E+08 2.92E+08 
Cs-137 9.67E+IO 9.26E+10 1.37E+I0 O.OOEtOO 3.02E+I0 1.09E+I0 05.808+08 
Cs-138 O. ftft ... ftft O.OOEtOO O.OOE+OO O.OOEtOO O.OOE+OO O.OOE+OO O.OOE+OO 
Ba-139 2.42E-08 l.29E-ll 7.01E-IO O.ftft .... - 1.13E-ll 7~9E-12 1.40&06 
8a-l40 1.41E+07 I.23E+04 8.21EtOS O.OOE+OCl 4.01Et03 7.346+03 7.12E+06 
Ba-141 O.OOE+OO 0.008+00 0.008+00 0.008+00 O.OOE+OO O.OOE+OO O.OOE+OO 
8.142 O.OOE+OO 0.008+00 O.OOE+OO 0.008+00 O.OOE+OO O.OOEtOO O.OOEtOO 
La-140 2.338+00 8.16£.01 2.7.5E-Ol O.OOE+OO 0.005+00 0.008+00 2.27E+04 
La-142 9.88E-12 3.lo5E-12 9.87E-13 0.008+00 O.OOE+OO O.OOE+OO 6.24&07 
Ce-141 2.628+03 1.31Et03 1.94£+02 O.OOE+OCl o5.74E+02 O.OOE+OCl 1.63E+06 
Ce-143 2.258+01 1.228+04 1.76E+OO 1a.00E+OCl S.liEtOO O.OOE+OO 1.788+0.5 
Ce-144 1.9.5E+0.5 6.11E+04 1.04E+04 O.OOE+OO 3.38£+04 O.OOE+OCl l.o59E+07 
Pr-143 8.62E+Ol ~98+01 4~ .,g..:.&1\11 O.OOE+OCl 1.4OE+01 O.OOE+OO 9.30E+04 
Pr-I44 0.008+00 0.008+00 O.OOE+OCl O.OOE+OO O.OOE+OO O.OOEtOCl O.OOE+OO 
Nd-147 S.37E+Ol 4.3SE+Ol 3.37E+OO 0.008+00 2.39E+OI O.OOE+OO 6.89E+04 
W-I87 3.47E+03 2.0.5E+03 9.21E+02 O.OOE+OO O.OOE+OO O.OOEtOO 2.88E+0.5 
Np-239 2.07Et00 1.48£.01 1.04£.01 0.tw::.&IVI 4.29£.01 O.nm:,~ 1.10E+04 

Notes: . 
I) Units are m2 rmemlyr per JlCilsec with the exception of 8-3. 
2) For 8-3. the units are mremlyr per J.LCilm3• 
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Table 4-23 
WaDt GI'IIIII-Goat-Milk Dose Fac:ton 

CY -BY -170-301 
Revlston 7 I 

Nuclide llGae Uver T Body Th~d Kldaey Lana GI·LLI 
H-3 0.00£+00 2.78£+03 2.78E+03 2.78£+03 2.78E+03 2.78E+03 2.78E+03 
C-14 3.238+06 6. 89E+05 6.89E+05 6.89£+05 6.89E+05 6.89E+05 6.89E+05 
Na-24 1.87E+06 1.87£+06 1.87£+06 1.87£+06 1.87£+06 1.87£+06 1.87£+06 
Cr-51 0.00£+00 O.OOE+OO 1.93E+04 1.26E+04 2.76E+03 2.46E+04 5.64E+05 
Mn-S4 0.00£+00 4.68E+()6 1.()6E~ O.OOE+OO 1.00E+06 O.OOE+OO 1.72E+06 
Mn-S6 0.00£+00 3.7S£.03 6.4~ 0.00£+00 3.22E-03 O.OO~+()() 3.41E-Ol 
Fe-55 1.76E+06 1. 13E+06 3.03£+05 0.00£+00 O.OOE+OO 5.5SE+OS 1.44E+05 
Fc-59 2.92E+06 5.09E+()6 2.01£+06 0.00£+00 0.00£+00 1.51£+06 2.43E+06 
Co-58 0.00£+00 2.91E~ 7.26E+06 0.00£+00 O.OOE+OO O.OOE+OO 7.2SE+06 
Co-6O O.OO~ 1.06£+07 2.SOE+07 O.OOE+OO O.OOE+OO 0.00£+00 2.52£+07 
Ni-63 4.19£.M)9 2.59£+08 1.45£+08 0.00£+00 O.OOE+OO O.OOE+OO 1.29E+07 
Ni-65 4.21E-Ol 4.77£-02 2.17£-02 O.OOE+OO O.OOE+OO O.OOE+OO 3.63£+00 
~u-64 0.00£+00 2.MJ:~ 9.48£+03 O.OOE+OO 3.46£+04 0.00£+00 4.20E+05 
Zo-65 6.66£+08 2.28£+()9 I.OS£.+()9 O.OOE+OO 1.11E+09 O.OOE+OO I.93E+09 
7JH9. 2.33E-12 4. 19E-12 3.12E-13 O.OOE+OO 1.74E-12 O.OOE+OO 3.42E-I0 
Br-83 0.00£+00 0.00£+00 1.11E-Ol O.OOE+OO O.OOE+OO O.OOE+OO 0.00£+00 
Br-84 O.OOE+OO 0.00£+00 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Br-SS O.OOE+OO O.OOE+OO 0.00£+00 0.00£+00 O.OOE+OO 0.00£+00 0.00£+00 
Rb-86 O.OOE+OO 2.67£+09 1.32£+09 O.OOE+OO O.OOE+OO O.OOE+OO 6.84E+07 
R~88 0.00£+00 0.00£+00 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Rb-89 0.00£+00 0.00£+00 0.00£+00 0.00£+00 O.OOE+OO 0.00£+00 O.OOE+OO 
Sr-89 2.64E+I0 O.OOEtOO 7.58E+08 O.OOE+OO O.OOE+OO O.OOE+OO 5.43E+08 
Sr-90 3.91E+l1 O.OO~ 7.92£+09 0.00£+00 O.OOE+OO 0.00£+00 3.19£+09 
Sr-91 5.66E+05 0.00£.t()() 2.05£+04 0.00£+00 O.OOE+OO 0.00£+00 6.70£+05 
Sr-92 9.65£+00 0.00£+00 3.59E-Ol O.OOE+OO O.OOE+OO 0.00£+00 1.04£+02 
Y-90 8. 19E+Ol 0.00£+00 2.20£+00 O.OOE+OO O.OOE+OO O.OOE+OO 1.13£+05 
Y-91M 7.31E-20 O.OOE+OO O.OOE+OO 0.00£+00 0.00£+00 O.OOE+OO 2.44E-16 
Y-91 8.79£+03 O.OOE+OO 2.348+02 O.OOE+OO O.OOE+OO 0.00£+00 6.30£+05 
Y-92 6.44£.05 O.OOE+OO 1.81E-06 O.OOE+OO 0.00£+00 0.00£+00 1.23£+00 
Y-93 2.S7E-Ol O.nm:...m 6.99E-03 O.ooe ,IV'! ".OOE+OO O.OOE+OO 2.03E+03 
~-95 8.17£.t02 1.99E+02 1.418+02 0.00£+00 2.15£+02 0.00£+00 9.91E-t04 
Zz-97 4.87E-Ol 8.3_~ 3.81&02 O.OQ~ 8.42&02 0.00£+00 5.33E+03 
Nb-95 7. 13E+04 2.94E+04 1.70£+04 0.00£+0(] 2.10£+04 0.00£+00 2.48E+07 
Mo-99 O.OOE+OO 2.49E+07 4.86£+06 O.OOE+OO 3.71£+07 O.OOE+OO 8.21E+06 
Tc-99M 3.29£+00 6.78E+OO 8.73E+Ol O.OOE+OO 7.29E+Ol 3.54E+OO 1.97E+03 
Tc-l01 O.OO~ O.OOEtOO O.OOE+QO O.OOE+OO O.OOE+OO O.OOE+OO 0.00£+00 
~u-103 I.04E+03 O.OOE+OO 3.488+02 O.OOE+OO 2. 16E+03 O.OOE+OO 1.27£+04 
Ru-lOS 9.60£-04 O.OOE+OO 3.23E-04 O.OOE+OO 7.06E-03 O.OOE+OO 3.81£-01 
Ru-l06 2.28E+04 O.OOE+OO 2.85£+03 O.OOE+OO 2.70£+04 O.OOE+OO 1.735+05 
Ag-1I0M 4.63E+07 3.38E+07 2.24E+07 O.OOE+OO 4.84£+07 0.00£+00 1.75£+09 
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CY ·BY·170-301 
RevisJon 7 I 

Table 4-23 (Contlaaed) 
Waat GI'IISS-Goat-Milk Dose Faden 

Nudid 80 e De Ll ver T Bod Tb raid KldD ~ ~ ley L aDI GIW -
rre-12SM 1.81&t07 6.0SE+06 2.4SE+06 6.09E+06 O.OOE...oo O.OOE-+OO 8.62E+06 
Te-127M S.OSE..07 1.68E+07 6.12E..06 1.46E+07 1.24E+08 O.OOEtOO 2.04E+07 
~e-127 7.74E+02 2.S9E+02 1.66E+02 6.3OE+02 1.89E+03 O.OOE-+OO 1.63E~ 
Te-129M 6.68E..07 2.29E+07 1.03E+07 2.S1£+07 1.67E+08 O.OOE-+OO 3.99E+07 
1Te-129 3.26£·10 1.13E-I0 7.62E·ll 2.74E-I0 8.13E-I0 O.OOE..oo 2.615-08 
Te-131M 4.0SE+OS 1.63E+OS 1.3SE+OS 3.3OE+OS 1.12E+06 O.OOE-+OO 2.74E+06 
tre-131 O.OOE+OO O.OOE-+OO 0.00£+00 O.OOE..oo O.OOE+OO O.OOE..oo O.OOE-+OO 
ire-132 2.S2E+06 1.2SE+06 1.17E+06 I.84E+06 7.81E+06 O.OOE...oo 4.62E+06 
1·130 4.24E+06 9.32E+06 3.74£+06 1.00E+09 1.02£..07 ~.OOE..oo 2.00£+06 
1·131 3.26£+09 3.8SE+09 1.69E+09 1.26£+12 4.49£+09 O.OOE..oo 1.31£+08 
1·132 1.72E+OO 3.49E..oo 1.24E+OO 1.64E+02 3.9OE...oo O.OOE..oo 2.83E+OO 
1·133 4.36Et07 6.3SE+07 1.86&t07 1.1SE+I0 7.46£+07 O.OOE..oo 1.07E+07 
1·134 1.985-11 4.0SE-ll 1.44E-ll 9.44E-I0 4.S3E-l1 O.OOE-+OO 4. 19E-ll 
1-13S 1.36E+OS 2.70E+0S 9.83E+04 2.42E+07 3.01E+OS O.OOE-+OO 9.76£+04 
Cs-134 1.09£+11 2.04£+11 2.06£+10 O.OOE-+OO S.2S£+10 2.1S£+10 S.S4E+08 
Cs·136 S.91 £+09 1.74£+10 6.49E+09 O.OOE..oo 6.93£+09 1.~ 2.64E+08 
Cs-137 l.S4E+ll 1.81£+11 1.28£+10 O.OOE-+OO 4.SS£+10 1.96£+10 S.6SE+08 
Cs-138 O.OOE+OO O.OOE..oo O.OO~ 0.00£+00 O.OOE+OO 1O.00E..oo O.OOE+OO 
l8a-139 S.14E-08 3.41E-ll 1.49E-09 0.00£.t()(J 2.OSE-ll 2.07£-11 3.26E-06 
8 .. 140 2.89£+07 2.89E+04 1.49~ O.OOE..oo 6.87E..o3 1.78E+04 7.11E+06 
8a·141 0.00£+00 O.OOE..ocJ ~.OOE+OO O.OOE-+OO 0.00£+00 O.OOE..oo O.OOE..oo 
18a-142 0.00£+00 O.OOE..oo O.OOE+OO O.OOE..oo 0.00£+00 O.OOE-+OO O.OOE..oo 
~·14O 4.88E+OO 1.92£-+00 4.9SE-Ol O.OOE..oo O.OOE..oo O.OOE+OO 2.26E+04 
La· 142 2.08E-ll 7.62£.12 1.82£.12 O.OOE+OO O.OOE+OO O.OOE-+OO 1.29£..06 
Ce-141 S.20E+03 3.17E+03 3.73E+02 O.OOE+OO 9.78E+02 O.OOE+OO 1.64E+06 
~143 4.7SE+Ol 3.1SE+04 3.6OE+OO O.OOE+OO 9. 19E+OO O.OOE-+OO I.84E+OS 
~e-I44 2.79E+OS 1. 14E+OS 1.~~,1\.. O.OOE+OO 4.62£+04 O.OOE+OO 1.60£+07 
Pr·143 1.78£+02 6.67E+01 8.84£+00 O.OOE-+OO 2.48E+01 O.OOEtOO 9.41E+04 
Pr·I44 O.OOE+OO 0.00£+00 0.00£+00 0.00£+00 0.00£+00 O.OOE+OO O.OOE+OO 
Nd·147 1.07£+02 I.09E+02 6.70E+OO 0.00£+00 4.22£+01 O.OOE-+OO 6.93E+04 
W-I87 7.29E+03 S.07E+03 1.7SE+03 0.00£+00 O.OOE+OO O.OOE..oo 2.98E+OS 
Np.239 4.37E+OO 3.91£..01 2.21£..01 O.OOEtOO 7.805-01 O.OOE-+OO 1. 13E+04 

Notes: 
1) Units are m2 mmnlyr per JiCilsec with the exception of H-3. 
2) For H-3, the units are mremlyr per "Cilm3

• 
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Tab .. 4-24 
Adult GnsI-Cow·Mat Dose FadorS 

CY-BY-170-301 
Revision 7 I 

Nuclide Boae Liver T Body Tlayroid ...,-11 Lana GI-LU 
H-3 O.OOE..oo I.~ 1.858+02 l.flU:~ 1.8SEt02 1.8SE+02 1.8SE+02 
~-14 3.33E..o.s 6.66£+04 6.66E+04 6.66£.+04 6.66E+04 6.66£+04 6.66£+04 
Na-24 1.4m.03 1.45£-03 1.4.m-03 1.45&03 1.4m.<)3 1.45&03 1.4S.E-03 
Cr-51 0.00£+00 O.OOE+OO 7.04E+03 4.21£-+03 l-'mtOl 934£-+03 1.77E+06 
Mn-St 0.00£+00 9.18~~ 1.7$+06 O.OOE+OO 2.73E+06 O.OOE+OO 2.81E+07 
Mn-S6 O.OOE-MlO 0.00£+00 0.00£+00 0.00£+00 O.OOEtOO O.OOE!OQ O.OOE+OO 
fe.5' 2.93E+08 2.03E+08 4.72E-+07 O.OOE+OO O.OOEtOO 1. 13E-+08 1.16£+08 
fe.59 2.65E+08 6.24E+08 2.39E+08 ~.OOE+OO 0.00£..00 1.74E+08 2.08E+09 
Co-58 0.00£+00 1.82E-+07 4.09E-+07 O.OOE+OO O.OOEtOO O.OOE+OO 3.70£+08 
Co-6O 0.00£+00 7-'lE.m 1.66p..&.llSl ~.OOE+OO O.OOEtOO O.OOE+OO 1.41E~ 
Ni-63 1.89£+10 1.31£+09 6.33E+08 O.OOE+OO O.OOE-tOO O.OOE+OO 2.73£+08 
Ni-65 O.OOE+OO O.OO£+OQ 0.00£+00 O.OOE+OO ~~OOEtOO O.OOE+OO O.OOE+OO 
Cu-64 0.00£..00 2..52E-07 I.t~ O.OOE+OO 6.J6E..07 O.OOE+OO 2.15£-05 
lA-65 3.56£+08 1.13E+09 5.12£+08 O.OOE+OO 7-"7£+08 O.OOE+OO 7.13£+08 
lA-69 O. ftftr, IVI O.OOE+()Q O.OOB+OQ 0.00£+00 0.00E+gQ O.OOE+OO O.OOE+OO 
Br-83 O.Aft~ ,IVI O.OOE+OQ O.OOE+OO O.OOE+OO O.OOEtOO O.OOE+OO O.OOE+OO 
Br-84 O.MP ... ..nn ~.OOE+OO O.OQE+OO O.OOE+OO 0.00£+00 O.OOE+OO O.OOE+OO 
Br-85 O.OOE+OO O.OO~ O.OQE+OO O.OOE+OO 0.00£+00 O.OOE+OO O.OOE+OO 
Ith-M O.OOEtOO 4.88E+08 2.28E+08 O.OOEtOO O.OO~ O.OOE+OO 9.63E+07 
Rb-88 O.OOE+OO 0.00£+00 O. O.OOEtOO 0.1VW7 ,Aft O.Aft~ IVI O.OOE+OO 
Rb-89 0.00£+00 O.OOE+()Q 0.00) !+OO O.OQEtOO 0.1VW7 ,Aft 0.00£+00 O.OOE+OO 
Sr-89 3.01E+08 O.ooE+OO 8.658+06 O.OOEtOO 0.008+00 o.ooEtOO 4.83E+07 
Sr-90 1.43£+~ 0.- .fti'I 2.87E+08 O.OOE+OO 0.1VW7 M O.OOE+OO 3.59£.+08 
Sr-91 1.438-10 0.00£.+00 5.798-12 O.OO~ 0.00Et00 0.00£+00 6.83E-I0 
Sr-92 O.OOEtOO O.OOE+OO O.OOE+OO O.OOE+OO 0.00£+00 0.00£+00 O.OOE+OO 
Y-90 I.~ .N'I O.MP~ 2.91E+OO O.OOE~ 0.008+00 0.00£+00 1.158+06 
Y-91M O.mP..nt'I O.OOE+OO lO.OO£+OO 0.005+00 0.00£+00 O.IVI~ ,1\1'1 O.MP..&M 
Y-91 1.138+06 O.OOE+OO 3.03£+04 O.OOE+OO O.OOEtOO O.~ 1\1'1 6.23E+08 
ty-92 O.OOE~ O.OOE+OO O.OOE+OO 0.00£+00 O.OOE..oo O.IVI" ,1\1'1 O.OOE+OO 
Y-93 4.39£-12 O.OOE+OO 1.21£-13 ~.MP.uvI 0.00£+00 O.OOE+OO 1.39&m 
~-95 1.87E+06 6.01E+OS 4.07B+05 0.00£+00 9.43E+OS O.~.uvI 1.91E+09 
~-97 2.04B-05 4.1lE-06 1.888-06 O.MP....nfl 6.228-06 0.008+00 1.28E+OO 
Nb-95 2.3OE..06 1.28E..06 6.895+05 0.00£..00 1.27EK)6 O.OOE+OO 7.78E+09 
Mo-99 0.00£+00 9.93Et04 1.89Et04 O.OOE+OO 2.25E+05 O.OOE+OO 2.30£+05 
rt'c-99M 0.00£+00 1.22E-2(] 1.56E-19 0.00£+00 1.85E-19 O.OOE+OO 7.23E-18 
Tc-l01 O.OOE+OO O.OOE+OO O.nnr:.&Iln O.OOE+OO 0.00£+00 O.OOE+OO O.OOE+OO 
~u-l03 1.05E+08 O.OOE+OO 4-'3E+07 O.OOE+OO 4.0 1 E+08 O.OOEtOO 1.23£+10 
Ru-l05 0.00£+00 O.OOE+OO O.MJ:'.uvI O.OOE+OO 0.00£+00 0.00£+00 0.00£+00 
Ru-l06 2.80£+09 O.OQE+OO 3.St£+08 0.00~ 5.40£+09 O.OOE+OO 1.81£+11 
Ag-I10M 6.68E+06 6. 18E+06 3.67E+06 O.OOE+OO 1.22E+07 0.00£+00 2.'28+09 
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Table 4-24 (Coatlaaed) 
Adult Gr...cow·Meat Dose radon 

CY -BY -170-301 
Revision 7 I 

Nadlde BoDe . Liver T Bod~ Thyroid KldDey lAma GI·LLI 
rre-I2SM 3.'9E-H>8 I.30EtOSI4.8IE+07 I.08E+08 I.46E+09 O.OOE-+OO 1.43E+09 
Ire-127M 1.125+09 3.99E..08 1.36E+08 2.ME+08 4-'3E+09 O.OOE+OO 3.74Et09 
ire-127 2-'0E-l() 8.988-11 '.418-11 l.am-IO 1.02E-09 O.OOE+OO 1.97E-08 
Te-129M 1. 13E+09 4.23E+08 1.79E+08 3.89E-H>8 4.73E+09 O.OOE+OO '.71Et09 
Te-l 29 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOEtOO O.OOE+OO 
Te-131M 4.49E+02 2.20Et021.83E+02 3.48E-H>2 2.23E+03 O.OOE+OO 2.18E-t04 
1re-131 O.OOE+OO O.OOE+OO O.OOEtOO O.OOE+OO O.OOE~ O.OOE+OOIO.OOE+OO 
Te-132 1.4OE+06 9.03EtO' 8.48B+m 9.9~ 8.70E+06 0.008+00 4.27E+07 
1-130 2.03E-06 '.98E-06 2.36E-06 '.07E-04 9.33E-Oti O.OOE+OO '.I'E-06 
1-131 1.07E+07 1-'4E+07 8.8OE+06 '.035+09 2.63E+07 O.OOJO'~ lA.OSE+06 
1-132 O.OOE-+OO O.OOEtOO O.OOE+OO O.OOE-+OO O.OOE+OO O.OOE-+OO O.OOE-+OO 
1-133 3.70&01 6.43&01 1.96E-019.4~-H>1 1.12E+OO 0.008+00 '.78&01 
~-I34 O.OOE+OO O.OOE+OO O.OOEtOO O.OOE+OO O.OOE+OO 0.008+00 O.OOE+OO 
1-13' 4.66E-17 1.228-16 4-'OE-17 8.04E-l' 1.9~16 O.OOE-+OO 1.38E-16 
Ca-I34 6-'8E+08 1-'7Et09 1.28£+09 O.OOE-+OO '.07£+08 1.68E+08 2.74E+07 
Cs-I36 1.20E+07 4.73E+07 3.4OE+07 O.OOE+OO 2.63E+07 3.61E+06 '.31£-t()6 
Cs-137 8.72E+08 1.19£+09 7.81E+08 O.OOE+OO 4.0'E-H>81.3'E+08 2.31E+07 
Ca-138 O.OOE-+OO O.OOE+OO 0.00£+00 O.OOE+OO O.MI:~ O.OOE+OO O.OOE+OO 
88-139 O.OOE+OO O.OOE+OO O.MJl....ntl O.OOE+OO O.~ ,IV'I O.OOE+OO 0.00£+00 
88-140 2.88£+07 3.61E+041.88E+06 O.MPAM 1.23£+04 2.07B+04 '.92E+07 
88-141 O.OOE+OO O.OOE+OO O.MJl....ntl n.OOE..oo 0.00£+00 O.OOE+OO O.OOE+OO 
88-142 O.OOE+OO O.OOE+OO O.OQ~ O.OOE+OO O.OOE+OO 0.00£.+00 O.OOE+OO 
La-14O 3.76&02 1.90E-02 '.01E-03 O.OOE+OO O.OOE-+OO O.OOE+OO 1.39£+03 
La-142 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 0.008+00 O.OO~ 0.008+00 
Ce-141 1.4OE+04 9.49E+03 1.08E+03 O.OOE+OO 4.41£+03 O.OO~ 3.63£+07 
Ce-143 1.998-02 1.47E-H)1 1.63E-03 0.~..a.M 6.47E-03 O.OOE+OO '.49£+02 
Ce-144 1.46£+06 6.09~ 7.83E+04 O.OOE+OO 3.61E~ O.OOE+O() 4.93£+08 
Pr-143 2.10E+04 8.4m.03 1.04Et03 O.OOE+OO 4.86E+03 0.00£+00 9.20£+07 
Pr-I44 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE-+OO O.OOE+OO O.OOE-+OO 
Nd-147 7.21£+038.33£+03 4.98E+02 O.OOE+OO 4.81£+03 O.OOE+OO 4.00£+07 
W-I87 2.07E-02 1.73&02 6.048-03 O.OOE+OO O.OOE+OO O.OOE+OO '.66E+OO 
Nj)-239 2-'7E-Ol 2-'3&02 1.40£.02 0.00£+00 7.90E-02 O.OOE+OO '.19£+03 

Notes: 
1) Units are m2 mtemIyr per JlCiisec with the exception of H-3. 
2) For H-3, the units are mremlyr per JoLCilm'. 
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Nac:UcIe 
H-3 
e-14 
N.24 
Cr-Sl 
Mo-S4 
Mn-S6 
Fe-SS 
Fe-S9 
Co-S8 
Co-6O 
~a-63 
Nj-6S 
Cu-64 
~ 
~ 

'r·83 
Br-84 
Br-SS 
Rb-86 
[&WI 
Rb-89 
Sr-89 
Sr·90 
Sr-91 
Sr-92 
Y-90 
Y-9IM 
Y-91 
Y-92 
Y-93 
Zr·9S 
'b-97 
Nb-9S 
Mo-99 
To-99M 
To-IOI 
~u-l03 
Ru-IOS 
Ru-l06 

CY -BY ·170-301 
Revision 7 I 

T .. 4-25 I 
Teea Gn.-Cow·Mat Dole Factors 

BoDe UftI" T Body Tlayrold ........ LWLI GI·LLI 
O.OOE..oo 1.10E+02 1.108+02 1.10E+02 1.108+02 1.10E+02 1.10£+02 
2.81E+05 S.61PAlW S.6"14".JW 5.62£+04 5.""14".&1\4 S.62E+04 S.6"P.&N 
1.16E-03 1.16E-03 1.16&03 1.16&03 1.16£-03 1.16E-03 1.16£-03 

0.00£+00 O.MPAM 5.635+03 3.13Et03 1.235+03 8.04E+03 9.46E+OS 
O.OO~ 7.00Et06 1.39EtQ5 0.00£+00 2.09Et06 0.00£+00 1.44£+07 
0.00Et00 O.OOEtOO 0.00£+00 0.00£.+00 0.00£+00 O.OOE-+OO 0.00£+00 
2.388+08 1.69Et08 3.94E+07 0.00" ,"" 1\.00EtOO 1.07E+08 7.31£+07 
2.12£+08 4.9SE+08 1.91E+08 0.00£+00 0.00£+00 1.56£.+08 1.17E..09 
0.00£+00 1.41£..07 3.24£..07 O.~I\I'I O.OOE+OO O.OOE-+OO I.94E+08 
0.00E+OO 5.83£+07 1.31£+08 0.002+00 O.MP...ntl O.OOE..oo 7.60£+08 
1.528+10 1.07£+09 S.ISE+08 O.OO~ 0.00£+00 O.OOE+OO 1.71£+08 
O.OOEtOO 0.00£+00 0.008+00 O.OOE+OO O.tm:...ntl O.OOE+OO O.OOE+OO 
0.008+00 2.06E-07 9.68£.08 O.OOE+OO 5.2 I E-07 0.00£+00 I.60E~ 
2.50E+08 8.69£+08 4.0SE+08 o.ooE+OO S.S6E+08 0.00£+00 3.68£+08 
O.MP .. 1\1'1 ~.MP....nn O.""~ ,nn O.OOE+OO 0.00£+00 O.OOE-+OO O.OOEtOO 
O.OOE+OO 0.00£+00 O.MP.nfl O. nne ,1\1'1 O.OO~ 0.00£+00 ~.OOE+OO 
0.00£+00 O.MPAIVI 0.00£+00 O.OOEtOO 0.00£+00 O.OOEtOO 0.00£+00 
O.MI:·NI n.OOEtOO 0.008+00 O.~ 1\1'1 O. ""e ,"" 0.008+00 O.OOE+OO 
0.00" ,"" .... 08E+08 1.91E+08 O. nne . "" O.OOEtOO 0.00£+00 6.03E+07 
O.OOE+OO ~.00St00 0.008+00 O.MS:..nf'I O.OOE+OO 0.00g.e.Qg 0.00£+00 
0.00£+00 0.008+00 O.OOr:..nf'I n.Mr:..nf'I o.nne "" Ift.OO£+OO O.OOE+OO 
2.S4E+08 0.""" ,1\1'1 7.28E+06 0.00£+00 0.008+00 O.OOEtOO 3.03E-tm 
9.89E+09 0.00St00 1.988+08 ~-"OOE+OO 0.001!+OQ 0.00£+00 2.26E+08 
1.21E-IO 0.""" ,"" 4.80E-12 0.00£+00 O.OO~ 0.1\I\.e . IV> S.47E-I0 

0.00£+00 O.OOE+OO O.MJ:~ O.OOEtOO O. nne 1\1'1 O.OOE+OO 0.00£+00 
9. 13E+Ol 0.00St00 2.46£+00 0.00£+00 O.OO~ O.OOEtOO 7.53E+OS 
O.tm:AM 0.00£+00 0.00Et()(J 0.00£+00 O. ""e ,IV> O.OO~ O.OQ£.t.OO 
9.54E+05 0.00£+00 2.56£+04 0.00£+00 0.00£+00 0.00£+00 3.91E+08 
O.OOEtOO O. AllIe 1\1'1 0.00S:.nfl n.oo~ 0.008+00 0.00£+00 0.00£+00 
3.71E-12 O.OOE+OO 1.02£-13 O.mr:..nf'I O.nm:..nf'I 0.00E+OO 1.13B-Q7 
1.50E+06 4.74E+05 3~ 0.00£-+00 6.96StOS O.OOE+OO 1.09E..09 
1.70&05 3.37£.06 1.5SE-0C5 0.M1:~ S.10E-06 0.008+00 9.IIE-Ol 
1.80Et06 9.98E+OS S.49Et05 O.OOE+OO 9.67Et05 0.008+00 ~.27E..09 
O.nnPAM 8.21£+04 1.5~ 0.1Vle "" 1.88E+OS O.OOE+OO 1.41£+05 
O.tvu:..nn 0.00£+00 1.24E-19 O.OOE-+OO 1.43E-19 O.OOEtOO 6.29E-18 
0.1tI\e ,"" o.ooe ,IV> I\.OO~ 0.008+00 0.008+00 O.OOE+OO 0.00£+00 
8.56£+07 o.nm:...ntl 3.66£+07 O.OOE+OO 3.02E+08 0.006+00 7.15£+09 
0."""" ,1\1'1 0.00£+00 O.MJ:..nrI 0.00£+00 0.00£+00 0.006+00 0.00£+00 
2.36Bt09 0.00£+00 2.97E+08 O.OOE+OO 4.5SEH)9 0.008+00 1.13£+11 

~I-IIOM S.06B+06 4.79E+06 2.91~ 0.005+00 9.13B+06 O.OOE-+OO 1.35£..09 
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Nudide 
1Te-115M 
Te-l 27M 
1re-127 
Ire-129M 
rre-129 
l'e-131M 
Te-131 
Te-132 
1-130 
1·131 
~-132 
~-133 
1·134 
1-13S 
Ca-I34 
Ca· 136 
~137 
Ca-138 
8.139 
8.140 
8a-141 
88-142 
~-I40 
La-142 
Ce-141 
Ce-143 
Ce-144 
Pr·143 
Pr-I44 
Nd·147 
W·I87 
Np-239 

Notes: 

CY-BY-170-301 
Revision 7 I 

Table 4-25 (CoD .... ued) 
TeeD Gnss-Cow-Meat o.e Fadon 

80ae Liver T Body Thyroid _.--- LaDa GI-LL1 
3.03E+08 I.09E+08 4.06E+07 8.47E+07 0.00£..00 0.00£..00 8.9SE+08 
9.41E+08 3.34E+08 1.12£-+08 2.24Et08 3.~ O.OOE+OO 2.3SE..a9 
2.12E-I0 7.S3E-ll 4.57£-11 l.46B-U) 8.6OE-IO O.MPAM 1.64E-08 

9.49£-+08 3.S2E+08 I.SO£-+08 3.06E+08 3.97&t09 O.OOE+OO 3.S6B+09 
O.OOE..oo 0.00£.+00 0.00£+00 O.OOEtOO 0.00£.+00 O.OOE..oo O.OOE..oo 
3.758+02 1.80£+02 1-'0£+02 2.70£+02 1.87E+03 O.Ml:MVJ 1.44£+04 
O.OOE-tOO 0.00£.+00 0.00£.+00 0.00£..00 O.OOE+OO 0.00£+00 0.00£+00 
1.14E+06 7.24E+OS 6.81E+OS 7.63E+05 6.94£+06 0.00£..00 2.29E+07 
1.638-06 4.7lE-06 1.88£.06 3.SSE-04 7.27E-06 O. ftftW'> ,IIVO 3.63£..06 

8.92E+06 1.15E+07 6.7IE+06 3.64£+09 2.1SE+07 0.00£+00 2.47B+06 
0.005+00 0.00£.+00 O.OO~ O.OOE+OO O.OOE..oo O.OOE+OO O.OOE..oo 
3.09£.01 S.2SE-OI 1.60£.01 7.32E+01 9.20£.01 O.OO~ 3.97E-Ol 
O.~ ,IIVO O.OOE-+OO O.OOE+OO O.OOEtOO 0.00£+00 0.008+00 O.OOE..oo 
3.79E-17 9.7SE-17 3.61E-17 6.27E-IS 1.548-16 O.OOE+()Q 1.08E-16 
5.23£+08 1.23£+09 S.71E+08 O.OO~ 3.91E..08 1.49£-+08 I.S3E+07 
9.34E+0c5 3.68E+07 2.47E+07 0.00&+00 2.00B+07 3.15E..06 2.96E..06 
7.24£+08 9.63Et08 3.36E+08 O.OOE-+OO 3.28E+08 1.27E+08 1.31E+07 
O.OOE+OO O.OO~ O.OOE+OO O.IIVO'-' ,IIVO O.OOEtOO O.OOE+OO O.OOE-+OO 
O.OOE+OO O·OCL£..oo 0.005+00 O.IIVO'-' ,IIVO O.OOE+OO O.OOE+OO O.OOE~ 
2.38E+07 2.9~ 1.53£+06 O.OOEtOO 9.88E+03 1.96E+Gt 3.67E+07 
0.00£..00 0.008+00 O.OOE+OO O.OOEtOO O. IIVO 0.00£+00 O.OOE+OO 
O.OOE+OO O.OO~ O.MR.AIVl O.OO~ 0.00£+00 0.00£+00 O.OOE+OO 
3.09£-02 l.5lE-02 4.04£.03 O.OOE..oo O.OOB+OO ~.OO£+OO 8.735+02 

O.OOE+OO 0.00£..00 O.OOEtOO O.OOEtOO O.OOE+OO O.OOE..oo O.ftft ... ,ftft 
1.loC eft. 7.87E+03 9.04£+02 O.OOE+OO 3.70£+03 O.OOE+OO 2.2SE+07 
1.67£-02 1.22EtOi 1.36£-03 0.00£+00 5.46£-03 O.OOEtOO 3.66E+m 
1.23£+06 S.08E+OS 6.6OE+04 O.OOE+OO 3.04E+OS O.OOE..oo 3.09Et08 
1.77E+04 7.0SE+03 8.79E+Ol O.OOE+OO 4.10£+03 O.OOE+OO S.81E+07 
0.00£..00 O.OOE-tOO O.OOE..oo O.OOEtOO 0.00£+00 O.OOE..oo O.lV\1:MVJ 
6.3S£+03 6.9OE+03 4.14E+02 0.005+00 4.05£+03 O.OOE~ 2.49E+07 
1.73£.02 1.41&02 4.94£-03 O.OO~ 0.00£+00 O.OO~ 3.828+00 
2.2SE-Ol 2.12£-02 1.18&02 O.OOE+OO 6.66&02 ~.OOE..oo 3.41E+03 

I) Units are m2 mremlyr per pCilsec: with the exception of H-3. 
2) For H·3, the units are mremIyr per JlCilm3

• 
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Table 4-28 
QIId Gna-Cow·Meat Dose Fadon 
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Nuclide Bone LIver T Body 1'Il~ Kldaey Lan. GI-LU 
H-3 0.00£+00 1.34£-t02 1.34£+02 1.348+02 1.34E+02 I.34E+02 1.34E+02 
C-14 '.29E+05 1.068+05 1.06E~ 1.06E+0!5 1.06E~ I.06E~ 1.06E+0!5 
Na-24 1.84&03 1.84E-03 1.84E-03 1.84&03 1.84£-03 1.84E-03 1.84E-03 

Cr-" O.OOE+OO 0.005+00 8.78E~3 ~.87Et03 1.33E~ 8.90E~3 4.66~ 
Mo-!54 0.00£+00 8.01E+06 2. 13PAlVi ~.OOEtOO 2.2!5E+06 O.OOE+OO 6.72£.+06 
Mn-!56 0.00£+00 0.00£+00 0.00£+00 O.OOE-+O() O.OOE+OO O.OOE+OO 0.00£+00 

Fe-" 4S7EtOI 2.42Et08 7.'1Et07 O.OOEtOO O.OOE+OO 1.31£+08 4.49£+07 
~'9 3.76£+08 6.088+08 3.03Et08 0.00£+00 O.OOEtOO 1.76E+08 6.348+08 
~!58 O.OOEtOO 1.64Et07 '.03Et07 O.OOEtOO O.OO£:tOQ O.OO~ 9.!59E+07 
Co-6O O.OOEtOO 6.93£.+07 2.04£+08 O.OOE+OO O.OOE+OO O.OOE~ 3.84E+08 
Ni-63 2.91E+I0 1 ~~ ftft 9.91£.+08 O.OO£+()O 0.00£+00 O.OOE-tg) 1.0!5E+08 
N"~ 0.00£+00 O.tlM..ntl O.OOE+OO O.OOE+OO O.OOP..ntl n.OOE+OO 0.00£+00 
CU-64 O.OOg..oo 2.77E-{)7 1.67E-07 O.OOEtOO 6.68&07 O.OOE-+OO 1.30E()S 
7n-6!5 3.7!5E+08 1.MJ:~ 6.22E+08 0.00£+00 6.3OE+08 O.OOE+OO 1.76£+08 
7a-69 0.005+00 0.00£+00 ~.OOP~ n.OO£+OO 0.00£+00 0.00Et00 O.OOE+OO 
Br-83 O.OOE+OO O.OOEtOO O.OOE+OO 0.00Et00 O.MP~ 0.00£+00 0.00£+00 
Br-84 0.00£+00 O.OOE+OO O.OOE+OO O.OOE+OO O. ftI\e ,ftn 0.00£+00 0.00£+00 
Br-8' O.OOE+OO O.ooE+OO O.OOE+OO O.OOE+OO 0.00£-+00 0.00£+00 O.OOEtOO 
Rb-86 O.OOE+OO '.788+08 3.!55E+08 O.OOE+OO O.OOEtOO 0.00£+00 3.72E+07 
Rb-88 O.OOE+OO O.OOEtOO O.OOE+OO O.OOE+OO 0.00£+00 O.OOE+OO O.OOEtOO 
Rb-89 O.MP.&IVI O.ooEtOO O.OOE+OO O.OOE+OO 0.00£+00 0.008+00 O.OOEtOO 
Sr-89 4.818+08 O.OOEtOO 1.37B+07 O.OOE+OO 0.00£+00 0.00£+00 1.86£+07 
~r-90 1.'7E+I0 0.00£+00 3.15E+08 O.MP...M 0.00£+00 0.00£+00 1.4OE+08 
Sr-91 2.26£-10 0.00£+00 8.54E-12 O.OOE+OO 0.00£+00 0.00£+00 5.00E-I0 
Sr-92 O.OOE+OO 0.00£+00 O.OOE+OO O.MP.dVI n.OOE+OO O.OOE+OO O.OOEtOO 
Y-90 1.73Et02 0.00£+00 4.62£-+00 O.OOE+OO O.OOE+OO 0.00£-+00 4.92E+OS 
Y-91M O.MP..ntl 0.00£+00 O.OOE+OO O.OOE+OO O.OOE+OO 0.00£-+00 O.OOE+OO 
Y-91 1.808+06 O.OOE+OO 4.82£+04 O.tw:...-.M t..OO£+OO 0.008+00 2.4OE+08 
fY-92 O.OOE+OO O.OOEtOO O.OOEtOO O.OOE+OO O.OOEtOO O.OOE+OO O.OOE-+OO 
Y-93 6.97E-12 O.OOE+OO 1.91£.13 0.00£+00 0.00£+00 O.lV)I:..JVl 1.04£.07 
iz-9S 2.61£+06 5.86Et05 5.22E+OS O.ftn~ ,ftn 8.39£+05 O.OOE+OO 6.11E+08 
~-97 3.16E..QS 4.!57E-06 2.70£.06 0.00£+00 6.'6£.06 ~.OOE~ 6.93E-Ol 
Nb-9S 3.11£+06 1.21£+06 8.645+05 0.00£+Qg 1.1~~ 0.00£-+00 2.24E+09 
Mo-99 O.OOE+OO 1.14£+05 2.82£+04 O.OOE+OO 2.44E+OS 0.00£+00 9.44E+04 
1'c-99M O.OOE+OO 1.18£.20 1.96E-19 0.00£+00 1.72£.19 O.OOE+OO 6.72£.18 
rrc-l0l O.OOE+OO 0.00£+00 0.00£+00 0.00£+00 0.00£+00 0.00£+00 0.00£+00 
Ru-l03 1."£+08 0.00£+00 '.95E+07 O.OOE+OO 3.90£+08 0.00£+00 4.00£+09 
Ru-105 0.00£+00 O.OOE+OO O.OOE+OO O.OOE+OO 0.00£+00 O.OOE+OO O.OOE-+OO 
Ru-l06 4 • .uJ:·.no O.OOE+OO 5.!54~ 0.00£+00 '.99~ ~.OO£-+OO 6.90E+I0 
1M-110M 8.398+06 5.67£+06 4.!53£..06 0.00£+00 1.06E..07 O.OOE+OO 6.74£+08 
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Nadlde 
rro-l~M 
To-127M 
To-127 
To-129M 
To-l29 
ito-131M 
jl'o-131 
~o-132 
1·130 
1-131 
1·132 
1·133 
1-134 
1·13' 
Cs-I34 
Cs-I36 
Cs-137 
Cs-138 
8a-139 
Ba-14O 
8&-141 
8&-142 
1La-14O 
La-142 
Ce-141 
Ce-143 
Ce-144 
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Table 4-26 (Coatinaed) 
ChUd G""'COW·Meat Dose Faden 

BoDe Uver T Body Thyroid KJdaey LaDa GI·LL1 
'.70E-+08 1.S4E+08 7,S9E+07 1.6OE+08 O.OOE+OO O.ooEtOO '.SOE-t08 
1.775t()9 4.78£..08 2. llE+08 4.24E+08 '.06E+09 O.ooE+OO 1.44E+09 
3.99E-I0 1.08E-I0 8.S6E-ll 2.76&10 1.14E-09 O.ooE+OO 1.'6E-08 
1.79E~ 5.ooE+08 2.78E+08 5.77E-t08 5.25E+09 O.ooEtOO 2. 18E+09 
O.ooE+OO O.OO~ 0.00E+OO O.ooE+OO 0.00E+OO O.ooE+OO 0.00E+OO 
6.97E+02 2.41E+02 2.57E+02 4.96E+02 2.33E+03 O.ooE+OO 9.78£+03 
0.00E+OO O.OOE-tOO 0.00E+OO O.OOE+OO 0.00E+OO O.ooE+OO 0.00E+OO 
2.09E+06 9.23E+05 1.12£+06 1.34E+06 8's7E+06 O.ooE+OO 9.30E+06 
2.92£-06 '.89£.06 3.04&06 6.49&04 8.81&06 O.OOE+OO 2.76£-06 
1.65E+07 1.66E+07 9.4SE+Ofi 5.SOE+09 2.73E+07 O.ooE+OO 1. AilS:. ' n.&: 

0.00E+OO O.OOE-tOO 0.00£+00 O.OOE+OO 0.00E+OO O.ooE+OO 0.00£+00 
5.75E-Ol 7.10&01 2.69E-Ol 1.32£+02 1.18E+OO O.ooE+OO 2.86E-OI 

0.00£+00 O.OOE-tOO 0.00£+00 0.00£+00 0.00E+OO O.ooE+OO O.OOE+OO 
6.86E-17 1.23E-16 '.848-17 1.09E-14 1.89&16 ~.OOE+OO 9.4OE-17 
9.22E+08 1,S1£+09 3. 19E+08 0.00E+OO 4.69£+08 1.68E+08 8.16Efl»6 
1.61E+07 ~.43E+07 2.87E+07 0.00£+00 2.36E+07 3.'2£+06 1.S6Efl)6 
1.33£+09 1.28£+09 1.88E+08 0.00£+00 4.16£+08 1.5OE+08 7.99E+06 
O.OOEtOO O.ooE+OO O.OOE+Og O.OOE+OO 0.00£+00 O.ooE+OO 0.00£+00 
0.00E+OO O.ooE+OO O.OOE+OO O.OOE+OO O.ooE+QQ 0.00E+gQ 0.00£+00 
~.39E+07 3.84~ 2.S6E+06 0.00E+OO 1.~E+04 2.29E~ 2.22E+07 
O.OOE+OO 0.00£+00 0.008+00 O.OOEtOO O.OOE+OO O.OOE+OO O.OOE+OO 
O.nnPAM O.OOE+OO 0.00£+00 O.ooE~ 0.00E+OO O.ooE+OO O.ooE+OO 
5.66£.02 1.98E-02 6.67E-03 0.00£+00 O.ooE+OO O.ooE+OO 5.52£+02 

O.OOE+OO O.OOE+OO O.OO~ 0.00£+00 0.00E+OO 0.00E+q(] O.OOE+OO 
2.228+04 1.11E+04 1.64E+03 O.ooE+OO 4.8SE+03 0.00E+()g 1.38£+07 
3.14£.02 1.7~1 2.46E-03 O.OOE+OO 7.14E-03 0.00E+OO 2.49£+02 
2.3"e ,1tJe. 7.26E+OS 1.24E+05 0.00£+00 4.02£+05 O.OOE+OO 1.89E+08 

Pr-143 3.34£+04 1.00E+04 1.66£+03 O.ooEtOO '.44£+03 0.00E+OO 3.61E+07 
Pr·l44 0.00E+OO O.ooE+OO O.OOS:~ n.MI:~ o.ooE+OO O.OOE+OO 0.00E+OO 
Nd-147 1.1 QJ:""" 9.65E+03 7.~7E+02 O.OOE+OO 5.29£+03 O.OOE..oo 1,S3E+07 
W-l87 3.21£.02 1.90E-02 8.'2B-03 O.OOE+OO O.OOE+OO O.ooE..oo 2.67E+OO 
N~239 4.23&01 3.04&02 2.14&02 O.OO~ 8.79&02 O.OOE..oo 2.25E+03 

Notes: 
1) Units are m2 mremJyr p« pCilsec with the exception of 9-3. 
2) For H·3, the units are mremIyr per pCilm3• 

3) The infaalage group is assumed to receive no dose through the meat ingestion 
pathway therefore no dose factors are supplied. 
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Table 4-27 
Byron StatIon Characlertat1c8 

LOCATION: 3.7 miles SSW of Byron, IInnols 

Characteristics of Elevated Release Point: Not applicable (NA) 

1) Release Height =_m 2) Diameter = _m 

CY-BY-170-301 
Revision 7 I 

3) ExftSpeed =_rns·1 4) Heat Content_KcaI 5.1 

Charactertstfcs of Vent Stack Release Point 

1) Release Height = 60.68 ma 2) Diameter = 2.80 m 

3) Exft Speed :I 13.00 ms·'· 

Characteristics of Ground Level Point 

1) Release Height = 0 m 

2) Building Factor (D) = 60.8 ma 

Meteorological Data 

A 250 ft Tower Is Located 1038 m.m..of vent stack release point 

Tower Data Used In Calculations 

Release pOint 

Elmted 
Vent 
Ground 

WInd Speed 
and Direction 

(NA) 

250ft 
30ft 

Differential 
Temperature 

(NA) 
25Q.3Qft 
25O-3Oft 

a Used In calculating the meteorological and dose factors In Table 4-1 and 
Table 4-4. 
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Table 4-28 
Dose Factore for Noble Galli 

BetaAJr Beta SIdn Gamma Air 
Dose Factor Dose Factor Dose Factor 

Nt ... Mt 
Nuclide Cm=~Dlr (m~ou:rrr (m~lrr 

Kr-83m 2.88E+02 1.93E+01 

Kr-85m 1.97E+03 1.48E+03 1.23E+03 

Kr-85 1.95E+03 1.34E+03 1.72E+01 

Kr-87 1.03E+04 9. 73E+03 6.17E+03 

Kr-88 2.93E+03 2.37E+03 1.52E+04 

Kr-89 1.08E+04 1.01E+04 1.73E+04 

Kr-90 7.83E+03 7.29E+03 1.63E..04 

Xe-131m 1.11E+03 4.76E+02 1.56E+02 

Xe-133m 1.48E+03 9.94E+02 3.27E+02 

Xe-133 1.05E+03 3.06E+02 3.53E+02 

Xe-135m 7.39E+02 7.11E+02 3.36E+03 

Xe-135 2.48E+03 1.86E+03 1.92E+03 

Xe-137 1.27E+04 1.22E+04 1.51E+03 

Xe-138 4. 75E+03 4.13E+03 9.21E+03 

Ar-41 3.28E+03 2.69E+03 9.3OE+03 

Source: Table B-1 of US NRC Regulatory Guide 1.109 
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GammaTotaJ 
Body 

Dose Factor 

Kt 
(m\t~I)D8r 

7.56E-Q2 

1.17E+03 

1.61E+01 

5.92E+03 

1.47E+04 

1.66E+04 

1.56E+04 

9. 15E+01 

2.51E+02 

2.94E+02 

3. 12E+03 

1.81E+03 

1.42E+03 

8.83E+03 

8.84E+03 



5.0 TOTAL DOSE 

5.1 Total Dose Calculation Requlremen1s 

CY-BY-170-301 
Revision 7 I 

5.1.1 Total Effective Dose equivalent Umlts; 1OCFR20 and 
4OCFR190 

The Byron Station Is required to detennlne the total dose to a 
member of the public due to all uranium fuel cycle sources In order 
to assess compliance with -40CFR190 as part of demonstrating 
compliance with 1OCFR20. 

The total dose for the uranium fuel cycle Is the sum of doses due to 
radioactivity In airborne and liquid effluents and the doses due to 
direct radiation from contained sources at the nuclear power 
station. When evaluation of total dose Is required for a station. the 
following contributions are summed: 

• Doses due to airborne and liquid effluents from the station. 
• Doses due to liquid effluents from ruIear power stations 

upstream. 
• Doses due to any onsite radioactive waste storage facilities. if 

applicable. 

• Doses due to ISFSI 
1OCFA20 requires compliance to dose Omits expressed as -Total 
Effective Dose equivalent (TEOE). Allhough annual dose Omits In 
1OCFR20 are now expressed In tenns of TEDEs. 4OCFR190 Umlts 
remain stated as organ dose. The NRC continues to require 
1OCFR50 Appendix I and 4OCFR190 doses to be reported In lenns 
of organ dose and not TEDE. Due to the fact that organ dose limits 
set forth In 4OCFR190 are substantially lower than those of 
1OCFR20 (25 mrenVyr va. 100 mremlyr). the NRC has statad that 
demonstration of compliance with the dose limits In 4OCFR190 will 
be deemed as demonstration of compliance with the dose limits of 
1OCFR20 for most facilities (Reference 104). In addition to 
compliance with -40CFR190. It may be necessary for a nuclear 
power plant to addresS dose from on-sIte activity by members of 
the public. 

5.1.2. ISFSI 

1OCFR72.104 dose limits are the same as those specified by 
4OCFR190. 
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ISFSI dose contribution is In the form of direct radiation as no liquid 
or gas releases are expected to occur. The 1 OCFR72.212 report 
prepared In accordance with ISFSI requirements assumes a certain 
array of casks exists on the pad. The dose contribution from this 
array of casks In combination with historical uranium fuel cycle 
operations prior to ISFSI operations was analyzed to be within the 
4OCFR190 and 1 OCFR72. 104 limits. and Is documented In Holtec 
Report No. HI-2084113. Dose Versus DIstance from a HI-STORM 
1008 version B containing the MPC-32 for Byron/Braldwood. 

If the dose limits of 4OCFR190 or 1OCFR72.104 are exceeded. a 
special report to the NRC as weH as an appropriate request for 
exemptionlvartance Is required to be submitted to the NRC. 

The requirement that the dose limits of 1OCFR72.104 apply to -any 
real indMduar Is controled for ISFSI activities In the ISFSI 72.212 
report. Therefore. for the purposes of analyzing dose from the 
ISFSI. the member of the public as defined In 4OCFR190 Is the 
same as the -reallndlvlduar Identified In the 72.212 report. 

5.1.3. Total Dose Calculation MethodOlogy 

In addJtion to the .. body. sldn and single organ dose 
assessments previously descrtbed. an additional assessment Is 
required. The additional assessment addresses radiation dose due 
to radioactivity contained within the nuclear power station and Its 
structures. 

Pressurized water reactors have the potential to affect off-site 
doses from contained sources of radloactfvfty. primarily due to 
gamma rays associated with radioactive material contained In 
onsIte radwaste and radioactive material storage factlltles. 

5.2 0nsIte Radwaste and Rad Material Storage FaciDties 

A 1OCFRSO.59 analysis is required for radwaste storage factlltles. 

5.2.1 Process Waste Storage Facilities 
• Interim Radwaste Storage Facility (IRSF) structure 
• Concrete vaults contaJnlng radwaste liners 

5.2.2 DAW Storage Facilities 

• Dry ActIve Waste (OAW) facilities (may Include Butler 
bulldlngslwarehouses) 

• Seavans or other temporary warehouses 
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5.2.3 Replaced Steam Generator Storage Facilities 

5.2.4 ISFSI Facilities 
• Independent spent fuel storage Installation facilities. 

5.3 Methodology 

The external total body dose Is comprised of the following parts: 

1) Total body dose due to noble gas radJonuclides In gaseous effluents 
(SectIon 4.2.2.3), 

2) Dose due to other contaJned sources and 
3) Total body dose due to radioactivity deposited on the ground (SectIon 

4.2.3.1). 

The external total body dose due to radJoactlvfty deposited on the ground 
Is accounted for In the determination of the non-nobIe gas dose and Is 
considered In section 5.4. 

The total external total body dose, DEle, Is given by: 

DO. 

Total External Total Body Dose 

Total external total body doso due to ImIdIaIIan by external 
soun:es at the location d InteI8It. 

Noble Gas Total Body Dose 

External total body dale due to pnma radiation from noble gas 
radJanucIJdeI rete.ld In gaseous effIuen18 at the IocatIan of 
Intentat. See Section 4.2.2.3. 

Dose From 0n-SIte Storage FacWtIes 

External total body dale due to gamma radiation fram on-site 
storage faclitiel at the location of Interest. See Sec:tton 5.2. 
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5.4 Total Dose 

The totaJ dose, OTot, In the unrestricted area to a member of the public due to 
plant operations Is given by: 

DT •• DII +D'" +D-.. .. 
where: 

DT• Tocal Dose To Member of PubIJc 

Total oft·. dose to a member of public due to plant operationI. 

DII Tocal External TaIaJ Body Dose 

TOIaI bOdy dale due to ext"'" exposure to noble gases. N-16 
skyahlne and on-sIte storage fecifideI. 

D'" .. UquId Emuent Do88 

Doee due to liquid effluents to age group • and orgM I. The age 
group and organ with the highest dole from liquid effluents Is 
used. 

D-.. Non-NabIe Gaseous Effluent Dole 

Dole due to non-nobIe gueoua effIuen1s to age group • and 
organ). The age group and organ with lie highest dose from 
non-nobIe gas effkIenta Is used. 

5.5 COMPUANCE TO TOTAL DOSE UMITS 

5.5.1 TotaJ Effective Dose Equivalent Umlt - 1OCFR20 
Compliance 

Each station's RECS limits the Total EffectIve Dose Equivalent 
(TEOE) to an amuaJ Omit of 100 mrem, as required by 
1OCFR20.1301 (a)(1). Demonstration of compliance with the limits 
of 4OCFR190 (per Section 4.2.2) will be considered to demonstrate 
compliance with the 100 mrem/year Omit. 

5.5.2 Dose to a Member of the Public In the Unrestricted Area 

The NRC has stated that demonstration of compliance with the 
limits of 4OCFR190 or with the design objectives of Appendix I to 
1OCFR50 wi. be deemed to demonstrate compliance with the limits 
of 1OCFR20.1301(a)(1). Power reactors that comply with Appendix 
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I may also have to demonstrate that they are within the 25 mrem 
limit of 4OCFR190 (See Reference 104). 

5.5.3 Dose to a Member of the Public In the Restricted Area 

In August of 1995, a revision to 1OCFR20 was Implemented that 
changed the definition of a member of the public. As a result, for 
each nuclear station, estimated doses were calculated for a 
member of the public who enters the site boundary, but Is not 
authorized for unescorted access to the protected area of the site 
and does not enter any radiologically posted areas on the site. 
Realistic assumptions were made for occupancy times and 
locations visited whHe within the site boundary. 

These evaluations indicate that the doses estimated for these 
members of the JdJIIc are wen within the 1OCFR20 Umlts. These 
dose evaluations wiD be performed annually and if necessary, a 
model win be developed and inctuded In the OOCM. 

Evaluation of the 4OCFR190 dose Is used to demonstrate 
compliance to 1OCFR20 and satisfy station TAM and Technical 
Specfflcations (see ODCM Part I). 

5.5.4 Total Dose due to the Uranium Fuel Cycle (4OCFR190) 

RECS and 4OCFR190 Umlt the annual (calendar year) dose or dose 
commitment to any member of the public due to releases of 
radioactivity and to radiation from uranium fuel cycle sources to the 
following: 

• Less than or equal to 25 mrem to the total body. 
• Less than or equal to 25 mrem to any organ except the 

thyroid. 
• Less than or equal to 75 mrem to the thyroid. 

Total Dose Components 

This requirement Includes the total dose from operations at the 
nuclear power station. This Includes doses due to radioactive 
effluents (airbome and liquid) and dose due to direct radiation from 
non-effluent sources (e.g., sources contained In systems on site). It 
also Includes dose due to plants under consideration, neighboring 
plants and dose due to other facilities In the uranium fuel cycle. 
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The operations comprising the uranium fuel cycle are specified in 
4OCFR190.02(b). The following are included to the extent that they 
directly support the production of electrical power for public use 
utH1zJng nuclear energy: 

• MUUng of uranium ore. 
• Chemical conversion of uranium. 
• Isotopic enrichment of uranium. 
• Fabrication of uranium fuel. 
• Generation of electricity by a Dght-watered-cooled nuclear 

power plant using uranium fuel. 
• Reprocessing of spent uranium fuel. 

Excluded are: 

• Mining operations. 
• Operations at waste disposal sites. 
• Transportation of any radioactive material in support of these 

operations. 
• The re-use of recovered non-uranlum special nuclear and 

by-product materials from the cycle. 

5.6 When Compliance Assessment is Required 

Compliance with the 4OCFR190 regulations is now required as part of 
demonstration of compliance to 1OCFR20 regulations per 
1OCFR20.1301 (d). 

The dose due to the uranium fuel cycle is determined by equation 5-2 
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6.0 RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM 

The radiological environmental monitoring program for the environs around Byron 
Station Is given In Table 6-1. 

Figures 6-1 through 6-4 show sampHng and monitoring locations. 
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1. AirbcrnI 

Radtatodfne and 
Per!lPtWr 

T .... 1 

Reot&aIaada.l EnvINI ........ IIonIIar".1II ~ 

SImaba or Mgn!tortng , '!;etto-'II 

L 1ndicaIgr1-Near Field 

BY·21 

BY·22 

BY·23 

BY·24 

b. lodicatqq-Far F"18Id 

BY-01. Byron 
BY-04. P8)118S PI. 
BY-oe. Oregan 

c. CqJttpIa 

BY-08. Leaf River 
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Sampling 01 
C9Ow'Ikm f"9''TY 

Conti'Iuous sampler oplllllon 
wIIh partJcuIaIe I8IIIpIe 
collection weekly. or mont 
frequently If requhd by dust 
IoIIdIng. and ndaIocII .. arister 
CCIIecdon weldy. 
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Tp 01 Frequency 
gfAnllylil 

RadkIiodiI .. canister: 
1-131 analysis weekly 
on near fiIId and control 
samplea.' 

PartIculate Sampler: 

GlO88beta~ 
~ weekly flier 
change and gllit'ma 
a.atapic ...,..1 
quartefty on composite 
filters by IocaIIon on 
near flaId and 
control samples. 



Exposure Palhway 
Ifl4Iqr SamAIl 

2. QJract Br8ettm 

T .... 1(ConI.) 

AIdoIo .... ~ ......... IIIII~ 

Sompltng « MpnItq!nq Lp:Winna 

L 1rv8retsve.lnner Aqa 

BY-101-1 
BY-101-2 
BY-102-1 
BY-102-2 
BY-103-1 
BY-103-2 
BY-103-3 
BY-104-1 
BY-104-2 
BY-104-3 
BY-105-1 
BY-105-2 
BY-106-1 
BY-106-2 
BY-107-1 
BY-107-2 
BY-107-3 
BY-108-1 
BY-106-2 
BY-1.1 
BY-1.2 
BY-11CH 
BY-11().2 
BY-111-3 
BY-111-4 
BY-112-3 
BY-112-4 
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CoItsIan frIqwncy 

Quarterty 
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Type or FNqUenCy 
gfAnalyBla 

Gamma Dose 
Quarterty 



2. Qtntct Bec!et1m 

(cont'd) 

T ..... 1 (ConI.) 

AadIoIogIcaIIEnvtroNMnlalIIonItorIng Pra..m 

_ph or MooRqIng LA;er.· .. 

losbtmt-Inner RIng (cont'd) 

BY-113-1 
BY-113-2 
BY-114-1 
BY-114-2 
BY-115-1 
BY-115-2 
BY-11&1 
BY-118-2 
BY-118-3 

b. Insfigdem-outer Ring 

BY-201-3 
BY-201 .... 
BY-202·1 
BY-202·2 
BY-203-1 
BY-203-2 
BY-204-1 
BY·204-2 
BY-205-1 
BY·205-2 
BY·208-1 
BY-208-2 
BY·207·1 
BY·207·2 

Sampling or 
C*cIIon fm9''MGY 

QuaIterty 
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T)1)8 or Frequency 
gfAoaJysis 

Gamma Dose Quarterty 



Exposure Pathway 
an4'pr Sample 

2. DIrect Bes1!ettm 

(cont'd) 

T ..... 1(Cont.) 

.... loIagloal EnvInw .......... IIon. ...... Proaram 

Sampling CI' MqnIqtng , "lttooa 

""'re'm-outer Ring (cont'd) 

BY-208-1 
BY-208-2 
BY-209-1 
BY-209-4 
BY-21G-3 
BY-21().4 
BY-211-1 
BY-211-4 
BY-212-1 
BY-212-4 
BY-213-1 
BY-213-4 
BY-214-1 
BY-214-4 
BY-215-1 
BY-215-4 
BY-21.1 
BY-21.2 

c. ""'re'm-other 

By-01-1 
BY-01-2 
BY-G4-1 
BY-G4-2 
BY-24-1 
BY-24-2 
BY*1 
BY-o&-2 
BY-21-1 
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Tp of Frequency 
ofAnabttia 

Gamma Dose Quarterty 



Exposure PaIhway 
IOCVgr Sample 

2. DQct Bed!ettm 
(confd) 

T ....... 1 (ConI.) 

R ..... aIcaI E~ MonItorIng Program 

Samph q Moollpring Lroetlma 

~(cont'd) 

BY·21·2 
BY·22-1 
BY·22-2 
BY-23-1 
BY-23-2 

d. ~ 

BY-08-1 
BY-08-2 
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Type of Frequency 
01 AnaIvBI8 
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Elcposure Pa1hway 
IOdIgr SwnpIo 

4. Inqastign 

Milk 

BIb 

Food emm. 

T ....... 1 (ConI.) 

Rlldlolog'" EnvIr'onIMnIIIIIIonItIOrIng PIogram 

Samplng CI Monllgrlng Lpn.-. 
L Indtgnqre 

BY-20-1 R. Snodcnse,Dairy Farm 

BY-30-1 Ebert Farm 

b. Controls 

BY -26-1, DennIs Hetbert'8 Dairy 

L In1?'UY 

SampiingOt 
CaItction FI'ICIIMMiY 

BY -31, Rock River in vicinity of Oischarga Two times annuaIy 

b. ~ 

L 

BY-29, Byron, Upatream d Intake 

""".,. 
Two samples from each d the feu 
map quadrants within 8.2 mlea 
of the station. 
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AnruJIy 
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Type Ot Frequency 
ofAnllyltl 

Gamma 1aotoP-iC' and 
1-131 anaIyIi84 an each 
sample. 

Gamma 1satopIc' 
anaIy8Ia on .... 
portion8. 

Gamma i8oIopic' 
analysis on each 
sample. 



Food PrpdyctJ 
(contd) 

T .... 1 (Com.) 

............ ~ .... IIDnImr" .. "1III Pmaram 

_ping q Mgnitodog' Nptiq. 

b. s;;,QoIUII 

Two samples wiItm 9.3 to 18.6 miles of the 
station. 

Sample Iocdona for food products may 
vary based on avaiIabIIIy and Iherefore 
are not ...... to be IdenIIied here but 
shall be taken. 
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Annually 
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Type of Frequency 
ofAnalyBlt 

Gamma Isotopic' 
analysis on each 
sample. 



T ...... , (Cont'd) 

.... 10l0i ........................ "taItna Pra.am 
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'Far field samples 818 not required to be analyzed, wtless the respectiYe near field sample resuIIs are Inconsistent with previous measurements 
and radioactIvIly Is canftnned as having Ita origin In aIrbome effluents from the station, or at the diIcr.uon of the Chemistry Manager. 

2Airbome paIticuIate sample ftItera BhaII be anatyzed for grail bela radioactIvIly 24 hours or men after aMlpIIng to allow for radon and thoIan 
..,.., decay. "graa bela activity In '* paJ1IcuIate aMlpIea Is greater than ten tIm8s the ~ mean of controIaMlpIes, gamma IaotocIic 
analysis ahaII be performed an the IIMHduII aamples. 

'Gamma isotopic analysis m..,. the Iden1IflcaIIan and quantification of gamma-emltllng radianuclldes thai may be attributable to the effluents 
from the italian. 

·1-131 anaIyaIa means the analytical separation and counting procedure are specific for this radIonucIIde. 
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By.ol 
BY-04 
BY-06 
BY-08 
BY-21 
BY-22 
BY-23 
BY-24 

BY-12 
BY-29 

BY-12 
BY-34 

BY-29 
BY-31 

BY-20.1 
BY-26-1 
BY-30-1 

BY-I4-1 
BY-I8-1 
BY-32 
BY-35 
BY-36 
BY-37 

BY-CoIIIIOI 

BY-QuId 1 

BY-Quld2 

BY-Quld3 

BY-Quld4 
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I 4207412 49.28264 I NlA NlA NlA NlA NlA . 
AIr SIll ...... 
42.11762 -89.27993 4.77 2.96 3 A N 
42.88167 -89.22213 7.98 4.96 142 G SE 
42.01577 -89.33010 7.63 4.74 211 It SSW 
42.12668 -89.39918 lUG 6.96 301 P WNW 
42.01908 -89.28213 0.49 0.30 5 A N 
42.07168 -89.27693 0.58 0.36 125 G SE 
42.06585 -89.28230 0.98 0.61 178 J S 
42.06790 -89.29278 1.13 0.70 228 L SW 

42.05898 -89.374$5 7.80 4.85 257 M WSW 
42.25968 -89.27630 20.60 12.10 1 A N 
42.14778 -89.31617 8.58 5.33 341 R NNW 

WeIIW ... 
42.06102 -89.27753 1.58 0.98 164 H SSE 
42.06S78 -89.29051 1.19 0.74 213 It SSW 
42.07527 -89.31863 3.00 1.86 271 N W 
42.08CW7 -89.31802 3.01 1.87 283 P WNW 
42.01867 -89.29600 1.35 0.84 305 0 NW 
42.08225 -89.3192. 3.14 1.95 285 P WNW 

~ 
v ... .., v ... ..,,... v ... .., v .. .., v ... ..,,. VldabJ VlrielbJ - - - - -V ... .., VIrieI..,,... vates.., v ... .., V ... bJ,ar V ... .., VlrielbJ -- war war war --V ... .., v ... ..,,... VIria.., v ... .., Varia.., ,ar v .. .., VlrielbJ - - - ~ -V ... .., V ... ..,~ v"bJ V ... ., Varia.,,. V ... ., VIrieI., - war - - -VIria.., Vida..,,... Varia.., v ... .., Varies..,,. Vales by Varia by - WIL - - --
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LaIIIucM.ongIIu ......... of REIIP SImpIIe 

T ... &-2 

luerRlDa 
BY-lOl-l 42.07908 -89.28243 0.48 0.30 2 
BY-101-2 42.07912 -89.28188 0.49 0.30 8 
BY-l02-l 42.087S7 -89.27S22 1.S6 0.97 23 
BY-l02-2 42.087S2 -89.27438 I.S8 0.98 26 
BY-loo-l 42.09068 -89.~822 2.69 1.67 49 
BY-103-2 42.09020 -89.~802 2.67 1.66 SO 
BY-I03-3 42.07893 -89.27692 0.67 0.42 4S 
BY-I04-1 42.0834' -89.~798 2.26 1.40 6S 
BY-l 04-2 42.08303 -89.~797 2.24 1.39 66 
BY-l04-3 42.07720 -89.27717 0.S3 0.33 S9 
BY-IO'-1 42.07462 -89~m 2.06 1.28 S9 
BY-IOS-2 42.07S98 -89.2S760 2.08 1.29 90 
BY-I06-1 42.06822 -89~770 2.19 1.36 109 
BY-I06-2 42.06770 -89~7S8 2.22 1.38 111 
BY-I07-1 42.0S870 -89.26647 2.23 1.39 143 
BY-I07-2 42.0S873 -89.26S80 2.26 1.40 142 
BY-I07-3 42.07027 -89.27730 0.66 0.41 138 
BY-I08-1 42.06S88 -89.27790 1.06 0.66 IS8 
BY-108-2 42.06578 -89.27920 1.03 0.64 164 
BY-I09-1 42.06S80 -89.21417 1.00 0.62 187 
BY-I09-2 42.06583 -89.28427 1.00 0.62 188 
BY-I 10-1 42.06S78 -89.28738 1.07 0.66 WI 
BY-110-2 42.06S77 -89.28793 1.08 0.67 204 
BY-11 1-3 42.06S73 -89.29173 1.~ 0.78 217 
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A 
A 
B 
B 
C 
C 
C 
D 
D 
D 
E 
E 
F 
F 
G 
G 
G 
H 
H 
J 
J 
K 
K 
L 
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N 
N 

NNE 
NNE 
NE 
HE 
NE 

ENE 
ENE 
ENE 

E 
E 

ESE 
ESE 
SE 
SE 
SE 

SSE 
SSE 
S 
S 

SSW 
SSW 
SW 



BY-Ill-4 
BY-1l2-3 
BY-1l2-4 

. BY-l 13-1 
BY-1l3-2 
BY-1l4-1 
BY-114-2 
BY-llS-1 
BY-llS-2 
BY-1l6-1 
BY-116-2 
BY-116-3 

~PoeIIJoneolREllP"""" 

TabieW 
TLD La CIIIIoi. 

IDa RID er I. 
42.06S65 -89.29363 1.36 0.8S 
42.06967 -89.29660 1.28 0.80 
42.07010 -89.296S3 1.26 0.78 
42.07385 -89.29670 1.16 0.72 
42.07432 -89.29662 1.15 0.71 
42.07955 -89.2966S 1.27 0.79 
42.08000 -89.29673 1.30 0.81 
42.08433 -89.27905 1.60 0.99 
42.08473 -89.29702 1.63 1.01 
42.0918S -89.29697 2.24 1.39 
42.09227 -89.2970S 2.28 1.42 
42.08702 -89.28810 1.44 0.89 
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222 
244 
246 
26S 
268 
29S 
297 
312 
313 
328 
329 
342 
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L SW 
M WSW 
M WSW 
N W 
N W 
P WNW 
P WNW 
Q NW 
Q NW 
R NNW 
R NNW 
R NNW 



BY-201-3 
BY-20I-4 
BY-202-1 
BY-202-2 
BY-203-1 
BY-203-2 
BY-204-1 
BY-204-2 
BY-lOS-1 
BY-205-2 
BY-206-1 
BY-206-2 
BY-207-1 
BY-207-2 
BY-208-1 
BY-208-2 
BY-209-1 
BY-209-4 
BY-21O-3 
BY-2104 
BY-211-1 
BY-211-4 

~PoIIIIonIGlAIMP"'" 
TabieM 

TLD La DIdIoI .. ContInued 

Outer RIa •• 
42.13811 -89.28378 7.04 4.37 359 
42.01381 -89.28316 7.04 4.37 360 
42.13623 -89.25798 7.13 4.43 17 
42.14157 -89.25817 7.70 4.78 15 
42.12840 -89.22405 7.69 4.78 39 
42.12258 -89.218.S5 7.51 4.67 45 
42.10407 -89.21380 6.57 4.08 60 
42.09472 -89.20980 6.43 4.00 70 
42.08028 -89.20923 6.11 3.80 84 
42.07587 -89.20907 6.09 3.78 89 
42.05707 -89.20862 6.44 4.00 108 
42.04622 -89.20870 6.89 4.28 117 
42.02793 -89.23200 6.68 4.15 141 
42.03008 -89.23523 6.32 3.93 142 
42.02425 -89.24565 6.39 3.97 151 
42.02340 -89.15740 6.07 3.77 160 
42.01717 -89.27887 6.40 3.98 177 
42.01651 -89.27917 6.47 4.02 177 
42.02180 -89.31012 6.30 3.91 201 
42.02180 -89.31083 6.32 3.93 202 
42.026S8 -89.35338 7.93 4.93 228 
42.02645 -89.35278 7.90 4.91 227 
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B 
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D 
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E 
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N 
N 

NNE 
NNE 
NE 
NE 

ENE 
ENE 

E 
E 

ESE 
ESE 
SE 
SE 

SSE 
SSE 

S 
S 

SSW 
SSW 
SW 
SW 



BY-212-1 
BY-212-4 
BY-213-1 
BY-213-4 
BY-214-1 
BY-214-4 
BY-21'-1 
BY-2U-4 
BY-216-1 
BY-216-2 

BY-301-1 
BY-302-1 
BY-309-1 
BY-309-2 
BY-309-3 
BY-309-4 
BY-314-1 

~"''''''.ofREMP'''''' 
TabieW 

TLD Locdona ContInued 

OaterRllla 
42.04847 -89.36643 7.'2 4.67 247 
42.04888 -89.36672 7.'2 4.67 248 
42.07263 -89.37440 7.'9 4.72 268 
42.07183 -89.37440 7.M) 4.72 268 
42.09397 -89.3694' 7.49 4.~ 287 
42.09397 -89.36890 7.4' 4.63 287 
42.11618 -89.34107 6.68 4.1' 314 
42.11710 -89.34100 6.74 4.19 314 
42.130'8 -89.32910 7.30 4-'4 328 
42.13847 -89.31702 7.63 4.74 338 

S ............ 
42.07830 -89.28338 0.40 O.~ 3'2 
42.00762 -89.281~ 0.19 0.12 27 
42.06995 -89.28268 0.53 0.33 183 
42.06887 -89.28200 0.6' 0.40 175 
42.0686' -89.283'8 0.68 0.42 186 
42.06850 -89.21472 0.71 0.44 194 
42.07'93 -89.28742 0.41 O.~ 289 
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M 
M 
N 
N 
P 
P 
Q 
Q 
R 
R 

A 
B 
J 
J 
J 
K 
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WSW 
WSW 

W 
W 

WNW 
WNW 
NW 
NW 

NNW 
NNW 

N 
NNE 

S 
S 
S 

SSW 
WNW 


