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SUBJECT: 	 UPDATES TO THE RADIONUCLIDE SCREENING ACTION LEVELS (SALs) 
BASED ON RESRAD 6.21. 

The attachments to this memo are the updates to the radionuclide SALs based on 

RESRAD 6.21. These values should be used to screen radionuclide Chemicals Of Potential 

Concerns in all reports starting December 1. 

Hyou should have any questions please contact me at {50S} 665-6953 or rmirenda@ lanl.gov. 
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RADIONUCLIDI SCREENING ACTION LEVELS 
(RE SRAD Version 6.21) 

November 2002 

SAL Value w/oSAL Value w/o TIme at 
Indoor Radon Plant Ingestion WbicbSAL 


Analyte 
 Inhalation- Pathway* Value Applies' 
Code 

SAL Val ~e 
(pCilg) (year) 

AM-241 
Radionuclide Pathway (pCilg)(pCile 

americium-241 8539 39 0.0 

CO-60 
 cobalt-60 1.21.2 0.0 

CS-137 


1.2 
cesium-137+Dc 5.55.3 0.0 


EU-152 

5.3 

europium-152 2.7 2.1·2:.7 0.0 

EU-154 
 europium-I 54 2.52.5 0.0 

EU-155 


2.S 
europium-I 55 110 110llG 0.0 


H-3 . 
 tritium 6900890 880 0.0 

1-129 
 iodine-129 45 140 0.0 

K-40 


45 
potassium-40 1813 0.0 


NA-22 

13 

sodium-22 1.51.5 1.5 0.0 

NP-237 
 neptunium-237+D 2.4 14 0.0 

PU-238 


2.4 
plutonium-238 12049 0.0 


PU-239 

49 

plutonium-239G 44 110 0.0 

RA-226 


44 
radium-226+Dc n.a. n.a. 


RA-228 

5 n.a. 

radium-228+Dc n.a.n.a. n.a. 

RU-I06 


5 
ruthenium-l06+D 20. 0.0 


SR-90 

19 19 

strontium-90+D 5.1 600 0.0 

TC-99. 


5.7 
technetium-99 36 98000 0.0 


TH-22S 

3li 

thorium-228+D 2.02.0 2.2 0.0 

TH-230 
 thorium-23OC n.a. n.a. n.a. 

TH-232 


5 
thorium-2321: n.a. n.a. n.a. 


U-234 

5 

uranium-234 81180 1000 

U-235 


·69 
uranium-235+D 11 2217 1000 


U-238 
 uranium-238+D 110 0.0 
'This information is provided to assist usen 

86 86 
in evaluating the contribution to SAL values of pathways that 

may not be applicable at some sites. 
"Modeling period is 1 000 years. 
clncludes contribution to dose of radionucli e daughters. 
dplutonium-239 and plutonium-240 are typ pally unresolved in laboratory analysis. SAL values for the two 
isotopes are identical. 
cSAL is the generic soil guideline publishe( in DOE Order 5400.5. Five pCilg applies to the concentration 
averaged over the first 15 em of soil below he surface. for subsequent IS-em-thick layers the generic soil 
guideline is IS pCilg. If both thorium-230 ~ rtd radium-226 or both thorium-232 and radium-228 are present 
and not in secular equilibrium. or if other IT . xtures of radionuclides occur, refer to DOE Order 5400.5 for 
guidance. 
n.a. - Not applicable. SAL value is not calc listed with RESRAD. 
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Dose Conversion Factor land Related) Parameter summary
File: HBAST 1995 Morbidity

0 , , 
8-1 ' Dose conversion factors for inhalation, mrem/pCi:
8-1 , Ac-227+0 , 6.720E+00 J 6.720E+00 J DeF21 1)
8-1 Am-241 1 4.440E-Ol ' 4.440E-Ol ) DeF21 2)8-1 Co-60 , 2.190E-04 , 2.190E-04 ' DeF21 3) 8-1 ' Cs-137+0 , 3.190E-05 1 3.190E-05 ' DCF2( 4)8-1 ' Eu-152 , 2.210E-04 ' 2.210E-04 , DCF2( 5) 8-1 ' Eu-154 2.B60E-04 2.B60E-04 J DeF2( 7) 8-1 ' Ell-ISS 4.140£-05 4.140E-05 1 DeF21 B)8-1 Gd-152 , 2.430£-01 , 2.430E-Ol J DCF21 9)
8-1 H-3 , 6.400E-OB ' 6.400E-OB DeF2(10)8-1 1-129 1.740E-04 1.740E-04 DCF2 (11)8-1 K-40 1. 240E-05 1.240E-05 J DCF2(12)8-1 ' Na-22 1 7.660E-06 7.660E-06 ' DCF2(13)8-1 ' 1Np-237+D 5.400£-01 5.400E-Ol , DeF2(14}
8-1 Pa-231 , 1.280B+00 1.2BO£+00 ' DCF2(15)
8-1 Pb-210+D s 2.320B-02 s 2.320E-02 1 DCF2(16)
8-1 Pu-238 , 3.920£-01 1 3.920E-Ol s DeF2(17)
8-1 Pu-239 4.290B-Ol 4.290E-Ol 1 DCF2(18)
8-1 ' Pu-240 4.290E-Ol 4.290E-Ol 1 DeF2(19)
8-1 , Ra-226+0 J 8.600E-03 J 8.600B-03 s DCF2(20)
8-1 ' Ra-22B+D 5.080E-03 1 5.0BOE-03 J DeF2(21)
8-1 , Ru-l06+0 4.770B-04 1 4.770E-04 DCF2(22)
8-1 J Sr-90+0 1.310E-03 1 1.310E-03 DCF2(23)
8-1 1 Tc-99 8.330B-06 1 8.330E-06 1 DeF2(24)
8-1 ' Th-228+D 3.450E-Ol 3.450E-Ol 1 DCF2(25)
8-1 Th-229+D 2.160E+00 2.160E+00 1 DeF2(26)
8-1 Th-230 1 3.260E-Ol s 3.260E-Ol J DeF2(27)
B-1 Th-232 1.640E+00 1.6408+00 J DeF2(28)
8-1 U-233 1. 350E-Ol 1.350E-Ol s DCF2(29)
8-1 U-234 1.320E-01 1.320E-01 s DCF2(30)
B-1 U-235+0 1.230B-Ol 1.230E-01 J DCF2(31)
8-1 U-236 • 1.250E-01 1 1.250E-01 • DCF2(32) 
B-1 U-238+D J 1.lBOE-01 1 1.lBOE-Ol J DCF2(33) 

D-l ' Dose conversion factors for ingestion. mrem/pCi:
D-1 Ac-227+0 J 1.480B-02 J 1.480B-02 s DCF3( 1)
D-1 Am-241 J 3.640E-03 J 3.640E-03 ' DeF3( 2)
0-1 ' Co-60 J 2.690B-05 2.690E-05 DCF3 I 3)
0-1 J Cs-137+0 5.000E-05 5.000E-05 DCF3( 4)
0-1 ' Eu-152 6.480E-06 I 6.480B-06 I DCr31 5)
0-1 ' Ell-154 J 9.550B-06 9.550E-06 s DCF31 7)
D-1 ' Ell-155 1 1.530E-06 1.530E-06 s DCF3( B)
0-1 Gd-152 1 1.610E-04 J 1.610E-04 1 DeF31 9)
D-1 H-3 1 6.400E-08 J 6.400E-08 J DCF3(10)
D-1 1 1-129 2.760E-04 1 2.760E-04 J DeF3(11)
0-1 1 K-40 1.860E-05 1. 860E-05 DCF3 (12) 
0-1 ' Na-22 s 1.150E-05 1.150E-05 DCF3 (13) 
0-1 ' Np-237+0 J 4.4401-03 J 4.440E-03 1 DCf3(14) 
D-1 J Pa-231 1 1.0'OE-02 1 1.0'0£-02 J DCF3(15)
0-1 Pb-210+D 7.270E-03 7.270B-03 s DCF3(16)
D-l Pu-238 3.200E-03 3.200E-03 1 DeF3(17) 

~---



1RESRAO, Version 6.21 T« Limit = 0.5 year 11/25/2002 10:24 page 3 
Summary : Radionuclide SALs RESRAD version 6.21 File: SALB02.RAD 

Dose conversion Factor (and Related) Parameter SUmmary (continued) 

0 
File: KEAST 1995 Morbidity 

1 

Menu J ParA",.." ..r 1 
AU 

D-1 1 Pu-239 s 3.540E-03 3.540£-03 J DCF3e1S)
D-1 Pu-2401 3.5408-03 3.540£-03 1 DCF3(19)
D-1 Ra-226+0 1.3308-03 1 1.3302-03 DCP3(20)
0-1 Ra-22S+D 1 1.440£-03 , 1.440E-03 DCF3 (21)
0-1 J Ru-106+0 2.7408-05 2.7408-05 DCF3(22)0-1 , Sr-90+0 1.530£-04 1.5302-04 DCF3(23)
0-1 1 Tc-99 1.4608-06 1.460£-06 , DCF3(24)
0-1 Th-228+0 8.0S0E-04 8.080£-04 DCF3 (25)
0-1 Th-229+D 4.030E-03 1 4.030£-03 DCF3 (26)
D-1 ' Th-230 5.480£-04 5.480£-04 DCF3(27)
0-1 , Th-232 2.7)0£-03 2.7308-03 DCF3(2S)
D-l ' U-233 2.S90E-04 2.B90£-04 DCF3(29)
0-1 U-234 2.B30£-04 ' 2.830E-04 1 DCF3(30)
0-1 U-235+0 1 2.670£-04 1 2.670£-04 1 DCF3(3l)
0-1 1 U-236 2.690£-04 1 2.690£-04 ' DCF3(32)
0-1 • U-238+0 2.690E-04 ' 2.6908-04 1 DCF3(33) 

, s 
D-34 Food transfer factors: 

0-34 Ac-227+0 , plant/soil concentration ratio, dimensionless 1 2.500£-03 1 2.500£-03 s RTF( 1,1)

0-34 ' Ac-227+0 , beef/livestock-intake ratio, (pCi/kg)/(pCi/dl 2.000E-05 ' 2.000£-05 RTF ( 1,2)

0-34 Ac-227+0 , milk/livestock-intake ratio, (pCi/L)/(pei/d) 2.000E-05 ' 2.000E-05 RTF( 1,3)

0-34 

0-34 Am-2U plant/soil concentration ratio, dimensionless 1.000E-03 , 1.000£-03 RTF( 2,1)

D-34 ' Am-241 beef/livestock-intake ratio. (pCi/kgl / (pCi/d) 5.000E-05 1 5.000£-05 RTF( 2,2)

0-34 • Am-2U milk/livestock-intake ratio. (pCi/LI/(pCi/d) 2.000E-06 s 2.000E-06 RTF( 2.3)

0-34 I 


0-34 Co-60 plant/soil concentration ratio. dimensionless 1 8.000E-02 1 8.000E-02 1 RTF ( 3.1)

0-34 Co-60 • beef/livestock-intake ratio. (pCi/kgl / (pCild) 1 2.000E-02 2.000B-02 RTF( 3.2)

0-34 1 Co-60 milk/livestock-intake ratio, (pCi/LI/(pCi/dl 1 2.000E-03 2.0008-03 RTF( 3,3)

0-34 

0-34 Cs-137+0 , plant/soil concentration ratio. dimensionless 4.000E-02 4.000E-02 1 RTF( 4,1)

0-34 Cs-137+0 beef/livestock-intake ratio. (pCi/kgl/(pCi/dl 3.000E-02 3.000E-02 1 RTF( 4.2)

0-34 Cs-137+0 milk/livestock-intake ratio. (pCi/Ll/(pei/d) 8.000E-03 8.000E-03 RTF( 4.3) 

0-34 ' 

0-34 J Eu-1S2 plant/soil concentration ratio, dimensionless J 2.500E-03 2.500E-03 , RTF ( 5.1) 

0-34 ' Eu-152 beef/livestock-intake ratio, (pCi/kg)/(pCi/d) J 2.000E-03 2.000E-03 s RTF( 5.2) 

0-34 Eu-IS2 milk/livestock-intake ratio, (pci/L)/(pCi/d) 2.000E-OS 2.000E-OS ' RTF( 5,3) 

0-34 

0-34 Eu-lS4 plant/soil concentration ratio, dimensionless ' 2.S00E-03 2.S00E-03 RTF( 7,1) 

D-34 , Eu-1S4 beef/livestock-intake ratio, (pci/kg)/(pCi/d) , 2.000E-03 I 2.000E-03 RTF( 7.2) 

D-34 , Eu-154 milk/livestock-intake ratio, (pCi/L) / (pCi/d) 2.000E-OS 2.000E-OS J RTF( 7,31 

0-34 I 


0-34 Eu-15S plant/soil concentration ratio, dimensionless 2.S00E-03 I 2.S00E-03 I RTF( S.l) 

0-34 , Eu-lSS beef/livestock-intake ratio. (pCi/kOI/(pCi/d) 2.000E-03 2.000E-03 I RTF( 8,2) 

0-34 Eu-155 milk/livestock-intake ratio. (pCi/t) / (pei/d) 2.0008-05 2.0008-05 I RTF( 8,3) 

0-34 

DI)6 I f,O:lg] , DIlRtJgOll 08nBft!~'!~!81 '!!i~, Ail6KliA~lehh ] 2.~66~-6~ J ~.~aal-a~ , RTrl g.i\ 
D-34 ' Gd-1S2 beef/livestock-intake ratio, (pCi/kg)/(pCi/d) , 2.000£-03 ' 2.000E-03 ' RTF! 9,2) 
0-34 ' Gd-lS2 • milk/livestock-intake ratio, (pCi/L)/(pCi/d) , 2.000E-OS s 2.000E-OS ' RTF( 9,3) 
0-34 ' 
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o 

0-34 • H-3 
0-34 J H-3 
0-34 J H-3 
0-34 J 

Dose Conversion Factor (and Related) Parameter summary (continued)
File: HEAST 1995 Morbidity 

plant/soil concentration ratio, dimensionless 
beef/livestock-intake ratio, (pei/kg)/(pei/d) 
milk/livestock-intake ratio, (pei/L)/(pei/d) 

4.800E+00 J 4.800E+00 J RTF(10,l) 
1.200E-02 J 1.200E-02 RTF(10,2) 
1.000E-02 1.000E-02 RTF(10,3) 

0-34 
0-34 
0-34 
0-34 J 

I-129 
I-129 
I-129 

plant/soil concentration ratio, dimensionless 
beef/livestock-intake ratio, (pei/kg)/(pei/d) 
milk/livestock-intake ratio, (pCi/L)/(pei/d) 

J 2.000E-02 
7.000E-03 
1.000E-02 

J 

J 

J 

2.000E-02 
7.000E-03 
1.000E-02 

J 

J 

J 

RTF(ll,l)
RTF(11,2) 
RTF(11,3) 

0-34 
0-34 
0-34 
0-34 

J 

K-40 
K-40 
K-40 

plant/soil concentration ratio, dimensionless 
beef/livestock-intake ratio, (pCi/kg)/(pei/d) 
milk/livestock-intake ratio, (pCi/L)/(pei/d) 

J 

J 

J 

3.000E-01 
2.000E-02 
7.000E-03 

J 

J 

J 

3.000E-01 
2.000E-02 
7.000E-03 J 

RTF(12,l) 
RTF(12,2) 
RTF(12,3) 

0-34 
0-34 
0-34 
0-34 

J 

J 

J 

Na-22 
Na-22 
Na-22 

plant/soil concentration ratio, dimensionless 
beef/livestock-intake ratio, (pei/kg)/(pei/d) 
milk/livestock-intake ratio, (pei/L)/(pei/d) 

5.000E-02 
8.000E-02 
4.000E-02 

J 

J 

J 

5.000E-02 
8.000E-02 
4.000E-02 

RTF (13, 1) 
RTF(13,2) 
RTF (13,3) 

0-34 
0-34 
0-34 
0-34 

J 

J 

J 

J 

Np-237+0 
Np-237+D 
Np-237+0 

plant/soil concentration ratio, dimensionless 
beef/livestock-intake ratio, (pei/kg)/(pCi/d) 
milk/livestock-intake ratio, (pei/L)/(pei/d) 

J 

J 

J 

2.000E-02 
1.000E-03 
5.000E-06 

J 2.000E-02 
1.000E-03 
5.000E-06 

J RTF(14,1) 
RTF(14,2) 
RTF(14,3) 

0-34 
0-34 
0-34 
D-34 

J 

J 

Pa-231 
Pa-231 
Pa-231 

plant/soil concentration ratio, dimensionless 
beef/livestock-intake ratio, (pei/kg)/(pCi/d) 
milk/livestock-intake ratio, (pei/L)/(pei/d) 

J 

J 

, 

1.000E-02 
5.000E-03 
5.000E-06 

J 

J 

J 

1.000E-02 
5.000E-03 
5.000E-06 

J 

J 

RTF(15,1) 
RTF(15,2) 
RTF(15,3) 

0-34 
0-34 
0-34 
0-34 

J 

J 

J 

J 

Pb-210+0 
Pb-210+0 
Pb-210+0 

plant/soil concentration ratio, dimensionless 
beef/livestock-intake ratio, (pei/kg)/(pCi/d) 
milk/livestock-intake ratio, (pei/L)/(pei/d) 

1.000E-02 
8.000E-04 
3.000E-04 

J 

J 

J 

1.000E-02 
8.000E-04 
3.000E-04 

J 

J 

J 

RTF(16,l) 
RTF(16,2) 
RTF(16,3) 

0-34 
0-34 
0-34 
0-34 

J 

J 

J 

J 

Pu-238 
Pu-238 
Pu-238 

plant/soil concentration ratio, dimensionless 
beef/livestock-intake ratio, (pei/kg)/(pCi/d) 
milk/livestock-intake ratio, (pei/L)/(pei/d) 

1.000E-03 
1.000£-04 
1.000E-06 

J 

J 

J 

1.000E-03 
1.000E-04 
1.000E-06 

J 

J 

J 

RTF(17,1)
RTF(17,2) 
RTF(17,3) 

0-34 
0-34 
0-34 
0-34 

J 

J 

J 

J 

Pu-239 
Pu-239 
Pu-239 

plant/soil concentration ratio, dimensionless 
beef/livestock-intake ratio, (pCi/kg) / (pCi/d) 
milk/livestock-intake ratio, (pei/L) / (pCi/d) 

J 1.000E-03 
• 1.000E-04 
J 1.000E-06 

J 1.000E-03 
1.000E-04 
1.000E-06 

J 
J 

J 

RTF(18,l) 
RTF(18,2)
RTF(18,3) 

0-34 
0-34 
0-34 
0-34 

J 

J 

J 

Pu-240 
Pu-240 
Pu-240 

plant/soil concentration ratio, dimensionless 
beef/livestock-intake ratio, (pCi/kg)/(pei/d) 
milk/livestock-intake ratio, (pCi/L)/(pCi/d) 

1.000E-03 J 

1.000E-04 
1.000£-06 

.J 

1.000E-03 
1.000E-04 
1.000£-06 

RTF(19,l) 
RTF(19,2) 
RTF(19,3) 

0-34 
0-34 
0-34 
0-34 

J 

Ra-226+0 
Ra-226+D 
Ra-226+D 

plant/soil concentration ratio, dimensionless 
beef/livestock-intake ratio, (pei/kg)/(pCi/d) 
milk/livestock-intake ratio, (pei/L)/(pei/d) 

J 

J 

J 

4.000E-02 
1.000E-03 
1.000E-03 

4.000E-02 
1.000E-03 

• 1.000E-03 

J 

J 

RTF(20,1) 
RTF(20,2) 
RTF(20,3) 

0-34 
0-34 
0-34 
0-34 

J 

J 

J 

J 

Ra:"228+0 
Ra-228+D 
Ra-228+0 

plant/soil concentration ratio, dimensionless 
beef/livestock-intake ratio, (pei/kg)/(pei/d)
milk/livestock-intake ratio, (pCi/L)/(pei/d) 

J 
J 

4.000E-02 
1.000E-03 
1.000E-03 

J 
J 

J 

4.000E-02 
1.000E-03 
1.000E-03 

J 
, 
J 

RTF(21,l) 
RTF(21,2) 
RTF(21,3) 

DIJQ I IU:IOUD 
0-34 J Ru-106+0 
0-34 J Ru-106+0 , 

Dl~n[Jgnl1 88ft~!R~PI~tAR '!~tA, Ai~~dhionless 
beef/livestock-intake ratio, (pei/kg)/(pCi/d) 
milk/livestock-intake ratio, (pei/L)/(pei/d) 

] ~.688ft-A~ , ~.66AE-A~ i RTF(~~,l) 
J 2.000E-03 J 2.000E-03 J RTF(22,2) 
J 3.300E-06 J 3.300E-06 J RTF(22,3) 
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Dose Conversion Factor (and Related) Parameter summary (continued)

File: KEAST 1995 Morbidity 

M.~nu I Parameter 

0-34 
0-34 
0-34 
0-34 
0-34 
0-34 
0-34 
0-34 

• sr-90+0 
I Sr-90+0 
• Sr-90+D 
• 

Tc-99 
Tc-99 
Tc-99 

• plant/soil concentration ratio. dimensionless 
• beef/livestock-intake ratio. (pCi/kg)/(pCi/d) 
• milk/livestock-intake ratio. (pCi/L)/(pCi/d) 

, plant/soil concentration ratio. dimensionless 
, beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 
, milk/livestock-intake ratio, (pCi/L)/(pCi/d) 

I 

• 
, 

I 

3.000E-01 
a.000E-03 
2.000E-03 

S.OOOE+OO 
1.0008-04 
1.000E-03 

, 
, 

I 

3.000E-Ol 
8.000E-03 
2.000E-03 

5.000E+00 
1.000E-04 
1.000E-03 

' 
, 

' 

RTP(23,1) 
RTF(23.2) 
RTF(23.3) 

RTF(24.1) 
RTF(24.2) 
RTF(24.3) 

D-34 
0-34 
0-34 
0-34 

' 
' 
' 
' 

Th-228+D 
Th-22a+D 
Th-228+D 

• plant/soil concentration ratio. dimensionless 
beef/livestock-intake ratio, (pCi/kg)/(pCi/d)
milk/livestock-intake ratio. (pCi/L)/(pCi/d) 

, 
I 

I 

1.000E-03 
1.000E-04 
5.0002-06 

I 

, 

1.000E-03 
1.000E-04 
S.000E-06 

I 

,, 
RTF(25.1) 
RTF(25.2)
RTF(2S.3) 

0-34 
0-34 
D-34 
D-34 

• Th-229+D • plant/soil concentration ratio. dimensionless 
I Th-229+D • beef/livestock-intake ratio. (pCi/kg)/(pCi/d) 
' Th-229+0 milk/livestock-intake ratio. (pCi/L)/(pCi/d) 
I 

, 
, 
I 

1.000E-03 
1.000E-04 
S.000E-06 ' 

1.000E-03 I RTF(26.1)
1.000E-04 I RTF(26.2) 
5.0008-06 • RTF(26.3) 

0-34 
0-34 
0-34 
0-34 I 

Th-230 
Th-23 0 
Th-230 

plant/soil concentration ratio, dimensionless 
beef/livestock-intake ratio. (pCi/kg)/(pCi/d) 
milk/livestock-intake ratio, (pCi/L)/(pCi/d) 

1.000E-03 
1.0008-04 
5.000E-06 

] 
I 

, 

1.000E-03 RTF(27.1)
1.000£-04 ] RTF(27.2) 
5.0008-06 • RTF(27.3) 

D-34 
0-34 
0-34 

I 

I 

' 

Th-232 
Th-232 
Th-232 

plant/soil concentration ratio, dimensionless 
beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 
milk/livestock-intake ratio, (pCi/L)/(pCi/d) 

1.000E-03 
1.0008-04 
5.0008-06 , 

1.000E-03 s RTF(28.1) 
1.0008-04' RTF(28.2) 
5.000E-06 ' RTF(28.3) 

0-34 ' 
0-34 
0-34 
0-34 
0-34 

' U-233 
U-233 
U-233 

plant/soil concentration ratio, dimensionless 
beef/livestock-intake ratio. (pCi/kg)/(pCi/d) 
milk/livestock-intake ratio, (pCi/L)/(pCi/d) 

2.500E-03 
3.400E-04 
6.000E-04 

s 
s 
' 

2.500E-03 
3.4008-04 
6.000E-04 

' 
RTF(29.1) 
RTF(29,2) 
RTF(29.3) 

0-34 
0-34 
0-34 
0-34 

I 

, 
I 

U-234 
U-234 
U-234 

plant/soil concentration ratio, dimensionless 
beef/livestock-intake ratio. (pCi/kg)/(pCi/d) 
milk/livestock-intake ratio, (pCi/L)/(pCi/d) 

s 
2.500B-03 
3.400£-04 
6.000B-04 

' 
' 

2.500£-03' RTF(30.1)
3.400B-04 RTF(30,2) 
6.000E-04 RTF(30,3) 

0-34 
0-34 
0-34 
D-34 

' 
, 
I 

s 

U-235+0 
U-235+0 
U-235+0 

plant/soil concentration ratio. dimensionless 
beef/livestock-intake ratio. (pCi/kg)/(pCi/d) 
milk/livestock-intake ratio. (pCi/L)/(pCi/d) 

2.S00E-03 
3.400£-04 
6.000E-04 

' 
, 
, 

2.S008-03 
3.400E-04 
6.0008-04 

RTF(31.1) 
RTF(31.2)
RTP(31.3) 

0-34 
0-34 
0-34 
0-34 

• U-236 
, u-236 
' U-236 

plant/soil concentration ratio, dimensionless 
beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 
milk/livestock-intake ratio. (pCi/L)/(pCi/d) 

, 2.500E-03 
3.400E-04 
6.000B-04 

' 
, 
s, 

2.500E-03 
3.4008-04 
6.000E-04 

' RTF(32.1)
RTF(32,2) 
RTF(32,3) 

D-34 
0-34 
0-34 

U-238+D 
U-238+0 
U-238+D 

plant/soil concentration ratio, dimensionless 
beef/livestock-intake ratio. (pCi/kg)/(pCi/d) 
milk/livestock-intake ratio. (pCi/L)/(pCi/d) 

I 

, 

2.500E-03 
3.400E-04 
6.0008-04 

' 
, 
' 

2.5008-03 ' RTF(33.1)
3.4008-04 • RTF(33.2) 
6.0008-04 ' RTF(33.3) 

0-5 
D-5 
0-5 

, 
I 

, 

Bioaccumulation factors. fresh water, 
Ac-227+0 • fish 
Ac-227+0 • crustacea and mollusks 

L/kg: 
1. SOO£+Ol 
1.000£+03 

1.S00E+01 
1.0008+03 

BIOFAC( 1,1) 
BIOFAC( 1,2) 

D-~ 
0-5 
D-5 
0-5 

Am-241 
Am-241 

• fish 
• crustacea and mollusks 

3.000E+Ol 
1.000E+03 

' 
,, 

3.000£+01 
1.000E+03 

I 

I 

BIOFAC( 2,1) 
BIOFAC( 2.2) 
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Summary : Radionuclide SALs RESRAD Version 6.21 File: SALS02.RAD 

Dose Conversion Factor (and Related) Parameter SUmNary (continued)
File: BEAST 1995 Morbidity ,o CUrrent 


~!'~'!1 ' Pa!:~!,~!!:.. Value 


0-5 • C:O-()U t~sn , 3.0008+02 ' 3.0002+02 ' BtOFAC( 3.1)0-5 ' Co-60 , crustacea and mollusks , 2.0002+02 2.000E+02 BlOFAC( 3,2)
0-5 

0-5 cs-137+0 • fish 
 2.0002+03 I 2.000E+03 I BlOFAC( 4,1)0-5 s cs-137+D , crustacea and mollusks , 1.0002+02 I 1.000E+02 I BlOFAC( 4,2)D-S , , 
D-S £u-1S2 • fish I 5.0002+01 S.000E+01 BlOFAC( 5,1)D-S s EU-1S2 • crustacea and mollusks 
D-S 

, 1.000£+03 1.000E+03 BlOFAC( 5.2) 

D-5 EU-154 • fish 5.000£+01 S.OOOE+Ol BIOFAC( 7.1)D-S s EU-lS4 • crustacea and mollusks 1.0002+03 1.0002+03 BtOFAC( 7.2)D-S 

D-S EU-1SS fish s 5.0002+01 5.0002+01 s BlOFAC( 8,1)

D-S EU-lSS , crustacea and mollusks , 1.0002+03 ' 1.0002+03 
 BlOFAC( 8,2)0-5 , 

D-S ' Gd-lS2 fish 2.500£+01 , 2.500£+01 ' BlOFAC( 9,1)

D-S Gd-lS2 • crustacea and mollusks 1.0002+03 • 1.0002+03 ' BIOFAC( 9.2)

D-S 

D-S s H-3 fish 
 1.000£+00 ' 1.000£+00 BIOFAC(10.1)
0-5 s H-3 crustacea and mollusks s 1.0002+00 1.000E+00 BIOFAC(10,2)
0-5 
D-5 I-129 fish , 4.0002+01 4.000£+01 BIOFAC(11.1)
D-S 1-129 crustacea and mollusks I 5.0002+00 5.0002+00 BlOFAC(1l.2)
D-5 

0-5 s K-40 fish 1.0002+03 1.000E+03 BlOFAC(12,l)

0-5 1 K-40 crustacea and mollusks s 2.000£+02 I 2.0002+02 BIOFAC(12.2)
D-S 
D-S 1 Na-22 fish 1 2.000£+01 2.000E+Ol BlOFAC(13,l)
D-S Na-22 , crustacea and mollusks s 2.0002+02 2.000E+02 BIOFAC(13.2)
D-S I 


D-5 1 Np-237+D fish , 3.000E+01 » 3.000E+01 I BlOFAC(14.1)

D-S • NP-237+D crustacea and mollusks • 4.000E+02 • 4.0002+02 BlOFAC(14.2)

D-S 

D-S Pa-231 fish , 1.000E+Ol 1.0002+01 I BlOFAC(15.1)

D-S Pa-231 • crustacea and mollusks I 1.1002+02 I 1.1002+02 BlOFAC (lS. 2)

0-5 I 

D-S » Pb-2l0+0 fish 3.0002+02 ' 3.0002+02 BIOFAC(16,l)

D-S Pb-210+0 crustacea and mollusks 1 1.0002+02 1.0002+02 BIOFAC(16.2)
D-5 

D-S Pu-238 fish 3.000£+01 3.000E+01 ' BIOFAC(17,1)

D-5 Pu-238 , crustacea and mollusks I 1.000£+02 ' 1.000£+02 ' BIOFAC(17.2)

0-5 

0-5 » Pu-239 fish 3.000£+01 3.0002+01 BIOPAC(18, 1)

D-S , Pu-239 crustacea and mollusks 1.0002+02 1.0002+02 ' BIOFAC(18.2)

D-S 

D-5 I Pu-240 fish 3.000£+01 3.000E+Ol ' BIOFAC(19,l)

D-S I Pu-240 crustacea and mollusks s 1.000£+02 ' 1.000£+02 s BlOFAC(19,2} 


nl 5 J 

0-5 Ra-226+D fish , 5.0002+01 I 5.0002+01 ' BIOFAC(20.1) 

0-5 Ra-226+D crustacea and mollusks I 2.500£+02 s 2.500£+02 I BIOFAC(20,2)

D-S 


_.---------' 
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SUmmary : Radionuclide SALS RESRAD Version 6.21 File: SALS02.RAD 

Dose Conversion Factor (and Related) Parameter summary (continued)

File: KEAST 1995 Morbidity


o 
Hen,:! .. ' 

0-5 I 5.0ooE+Ol 5.0002+01 ' BIOFAC(21.1)
0-5 , crustacea and mollusks , 2.500E+02 2.500E+02 s BIOFAC(21.2),0-5 
0-5 , Ru-l06+0 fish 1.0002+01 J 1.000E+Ol ' BIOFAC(22,1)

0-5 , Ru-106+0 • crustacea and mollusks 3.000£+02 J 3.0008+02 ' BIOFAC(22,2)

0-5 

0-5 s Sr-90+D , fish s 6.000E+Ol ' 6.000B+Ol ' BIOFAC(23,1)

0-5 , Sr-90+0 , crustacea and mollusks , 1.000E+02 ' 1.000E+02 ' BIOFAC(23.2)
0-5 

0-5 ' Tc-99 fish 2.000E+Ol , 2.000E+Ol s BIOFAC(24,1)

0-5 Tc-99 crustacea and mollusks 5.0002+00 , 5.000E+00 ' BIOFAC(24.2)

0-5 

0-5 ' Th-228+0 , fish , 1.000B+02 , 1.000£+02 , BIOFAC(25,1)

0-5 , Th-228+0 • crustacea and mollusks , 5.0002+02 I 5.0008+02 I BIOFAC(25.2)

0-5 

0-5 I Th-229+0 , fish 1.0008+02 ' 1.000£+02 ' BIOFAC(26,1)

0-5 , Th-229+0 • crustacea and mollusks 5.000E+02 ' 5.000£+02 ' BIOFAC(26.2)

0-5 

0-5 ' Th-230 fish , 1.000E+02 J 1.000E+02 ' BIOFAC(27,1) 

0-5 ' Tb-230 , crustacea and mollusks , 5.000E+02 J 5.0008+02 ' BIOFAC(27,2) 

0-5 

0-5 Th-232 fish , 1.000E+02 , 1.000E+02 ' BIOFAC(28,l) 

0-5 I Th-232 , crustacea and mollusks , 5.0008+02 I 5.0008+02 I SIOFAC(28,2) 

0-5 

0-5 U-233 fish 1.0008+01 1.0008+01 SIOFAC(29,l) 

0-5 U-233 • crustacea and mollusks 6.000E+01 6.0008+01 BIOFAC(29,2) 

0-5 

0-5 , U-234 , fish , 1.000E+Ol ' 1.000E+Ol BIOFAC(30,l) 

0-5 U-234 crustacea and mollusks 6.000E+Ol ' 6.000£+01 BIOPAC(30,2) 

0-5 

0-5 U-235+D fisb , 1.000E+Ol , 1.000B+Ol , BIOFAC(31,1) 

0-5 ' U-235+0 • crustacea and mollusks 6.000B+Ol ' 6.000£+01 , BIOFAC(31,2) 

0-5 

0-5 ' U-236 fish , 1.0008+01 ' 1.0008+01 S BIOFAC(32,1) 


• crustacea and mollusks , 6.0008+01 ' 6.000£+01 ' BIOFAC(32,2)0-5 ' U-236 
0-5 I 


0-5 ' U-238+0 fish ' 1.000E+Ol , 1.000E+Ol ' BIOFAC(33,l)
I 

D-5 l U-238+D ,crustacea and mollusks S 6.000E+Ol ' 6.000E+01 I BIOFAC(33 2)
ffffflffffffffffffffffffffffffffffffffffffffffffffffffffffffftfffff!ffffffftfffftftffffftfffffffffftffifff 
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SUmmary : Radionuclide SALs RESRAD Version 6.21 File: SALS02.RAD 

Site-Specific Parameter summaryo , User , 
~~m~. 1 l?~t~~!:!r ~!}~~~ ..•. 
ROll , Area of contaminated zone (m**2) 4.0S0£+OS ) 1.000£+04 ) ,~ROll Thickness of contaminated zone (m) 2.000£+00 , 2.000£+00 ,
ROll Length parallel to aquifer flow (m) 1.000£+02 ) 1.000£+02 ) THICKO 
ROll I Basic radiation dose limit (mrem/yr) LCZPAQ, 1.500£+01 ) 2.500£+01 I , BRDLROll I Time since placement of material (yr) 0.000£+00 0.000£+00
ROll I Times fOr calculations (yr) 1.0008+00 1.000B+00 1 TI 


) T ( 2)ROll , Times for calculations (yr) 3.000£+01 , 3.0008+00 ) T( 3)ROll , Times for calculations (yr) 1.000£+02 J 1.000£+01 ' T( 4)ROll Times for calculations (yr) 1.000£+03 J 3.000£+01 T( 5)ROll Times for calculations (yr) ., not used 1.000£+02 ) T( 6)ROll , Times for calculations (yr) , not used 3.000£+02 ) T( 7)ROll , Times for calculations (yr) not used , 1.000£+03 ) T( 8)ROll , Times for calculations (yr) not used J 0.000£+00 T( 9)ROll , Times for calculations (yr) 1 not used 1 0.000£+00 T(10) 
R012 S Initial principal radionuclide (pCi/g) Am-2U 1.000£+01 0.000£+00 J Sl ( 2) R012 ' Initial principal radionuclide (pCi/g) Co-60 J 1.000£+01 0.0008+00' Sl( 3)R012 1 Initial principal radionuclide (pCi/g) Cs-137 1.000B+01 J 0.000£+00 ) , Sl( 4)R012 Initial principal radionuclide (pCi/g) Eu-1S2 1.0008+01 ' 0.000£+00 ) Sl ( S)R012 Initial principal radionuclide (pCi/g) Eu-1S4 J 1.0008+01 O.OOOE+OO I Sl ( 7) R012 ' Initial principal radionuclide (pCi/g) Eu-1SS 1.000E+01 0.000£+00' , Sl ( 8) R012 ' Initial principal radionuclide (pci/g) H-3 1.0008+01 J O.OOOE+OO 1 Sl(10)R012 1 Initial principal radionuclide (pCi/g) 1-129 , 1.000£+01 ' 0.000£+00 ' Sl (11)R012 • Initial prinCipal radionuclide (pCi/g) K-40 , 1.000£+01 J O.OOOE+OO 1 Sl(12)R012 ' Initial prinCipal radionuclide (pCl/g) Na-22 1.000£+01 • 0.000£+00 , Sl(13)
R012 ' Initial principal radionuc1ide (pCi/g) : Np-237 1.000E+01 J 0.000£+00 J Sl(14)R012 1 Initial principal radionuclide (pCi/g): Pu-238 , 1.0008+01 J 0.0008+00 J S1(17)R012 • Initial principal radionuclide (pCi/g): Pu-239 J 1.000£+01 , O.OOOE+OO Sl(18)R012 I Initial principal radionuclide (pCi/g) : Pu-240 J 1.000£+01 O.OOOE+OO Sl(19)R012 1 Initial principal radionuclide (pCl/g): Ra-226 1.000£+01 O.OOOE+OO' Sl(20)R012 ' Initial principal radionuclide (pCi/g) : Ra-228 1.000£+01 J 0.000£+00 J ) S1(21)
R012 S Initial principal radionuclide (pCi/g) : Ru-106 1.000£+01 J O.OOOE+OO , Sl(22)
R012 I Initial principal radionuclide (pCi/g) : Sr-90 1.000£+01 J 0.0008+00 , Sl(23)
R012 I Initial principal radionuclide (pCi/g) : Tc-99 , 1.000E+01 I 0.0008+00 ' I S1(24)
R012 I Initial principal radionuc1ide (pCi/g) : Th-228 , 1.000E+01 ' 0.000£+00 , 1 Sl(25)
R012 Initial principal radionuclide (pCi/g) : Th-23 0 1.0008+01 , O.OOOE+OO ' , Sl(27)
R012 Initial principal radionuclide (pCi/g) : Th-232 1.000£+01 J 0.000£+00 Sl(28)
R012 ' Initial principal radionuclide (pCi/g) : U-234 1.0008+01 O.OOOE+OO Sl(30)
ROl2 Initial principal radionuclide (pCi/g): U-235 1.000B+01 0.0008+00 J Sl (31)
R012 Initial principal radionuc1ide (pCi/g) : U-239 1.000£+01 O.OOOE+OO J S1(33)
R012 Concentration in groundwater (pCi/L) Am-2U , not used , 0.0008+00 , , m ( 2)
R012 Concentration in groundwater (pCi/L) Co-60 , not used 0.0008+00 W1( 3)
R012 Concentration in groundwater (pCi/L) Cs-137 not used 0.0008+00 W1( 4)
R012 Concentration in groundwater (pCi/L) Eu-152 not used ' O.OOOE+OO ' , WI ( 5) 
R012 1 Concentration in groundwater (pCi/t) Bu-1S4 not used , 0.000£+00 1 m ( 7)
R012 1 Concentration in groundwater (pCilL) Eu-1SS , not used ' 0.000£+00 I me 8)
R012 • Concentration in groundwater (pCi/L) H-3 I not used O.OOOE+OO' , W1(10)
R012 ) Concentration in groundwater (pCi/L) 1-129 J not used O.OOOB+OO I 11(1llnUll f (onnQlltIJtlon 1ft !'AnA~~.t IJ~JB k-lA not used , O.OOOB+OO , W1(12) 
R012 ' Concentration in groundwater (pCi/L) Na-22 , not used J O.OOOE+OO 1 m(13l 
R012 J Concentration in groundwater (pCi/L) Np-237 , not used , 0.000£+00 ) , WI (14) 

_. 
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SUmmary: Radionuclide SALs RESRAD Version 6.21 File: SALS02.RAD 

Site-Specific Parameter summary (continued) 
o , User J , Used by RESRAD 

... "!~f~~"u"""'~~~~!~"b~ .. HL~!~ferent from user 

R012 , concentration in groundwater (pCi/L) : Pu-239 not used , O.OOOB+OO ' , W1(17)
R012 , Concentration in groundwater (pCi/L) : Pu-239 not used , 0.000£+00 ' • W1 (l9)R012 , concentration in groundwater (pCi/L) : Pu-240 , not used , O.OOOE+OO , W1(19)
R012 , Concentration in groundwater (pCi/L) : Ra-226 • not used I O.OOOE+OO I W1(20)
R012 ' Concentration in groundwater (pei/L) : Ra-229 , not used • O.OOOE+OO • I W1(21)
ROl2 3 Concentration in groundwater (pei/L) : Ru-106 , not used , O.OOOE+OO ' , Wl(22)
R012 , Concentration in groundwater (pci/L) : Sr-90 , not used , 0.000£+00 W1(23)
R012 I Concentration in groundwater (pei/L) : 1'<:-99 not used O.OOOE+OO W1(24)
R012 I Concentration in groundwater (pei/L) : Th-229 not used 0.000£+00 W1(25)
R012 ' Concentration in groundwater (pci/L) : Th-2~0 not used , O.OOOE+OO ' Wl(27)
R012 ' Concentration in groundwater (pCi/L): Th-232 not used O.OOOE+OO J W1(29)
R012 I Concentration in groundwater (pCi/L): U-234 , not used O.OOOE+OO J W1 (30)
R012 Concentration in groundwater (pCi/L) : U-235 , not used I O.OOOE+OO W1(3l)
R012 Concentration in groundwater (pCi/L) : U-238 , not used , O.OOOE+OO W1(33)

J •R013 • Cover depth (m) , O.OOOE+OO ' O.OOOE+OO , , COVERO 
R013 • Density of cover material (glem··3) not used • 1.500E+00 • • DENSCVR013 • Cover depth erosion rate (mlyr) not used ' 1.000E-03 ' , VCV 
R013 • Density of contaminated zone (g/cm··3) I 1.600E+00 1.500E+00 , DENSCZ 
R013 Contaminated zone erosion rate (m/yr) O.OOOE+OO 1.000E-03 VCZ 
R013 Contaminated zone total porosity 4.000B-01 4.000B-01' TPCZ 
ROn , Contaminated zone field capacity 2.000£-01 ' 2.000E-01 ' FCCZ 
R013 , Contaminated zone hydraulic conductivity (m/yr) 1.000£+01 ' 1.000E+01 ' HCCZ 
R013 , Contaminated zone b parameter 5.300E+00 J 5.300E+00 I • BCZR013 • Average annual wind speed (m/sec) 3.000£+00 2.000E+00' WIND 
R013 , Humidity in air (g/m··3) 5.550B+00 9.000E+00' HUKIO 
R013 , Evapotranspiration coefficient 9.990E-01 5.000E-01 , EVAPTR 
R013 , Precipitation (m/yr) 4.760B-01 1.000E+00 PRECIP 
R013 Irrigation (m/yr) O.OOOE+OO 2.000E-01' R1 
R013 Irrigation mode 'overhead overhead , :mITCH 
R013 , Runoff coefficient , 2.000E-01 2.000E-01' , RUNOFF 
R013 Watershed area for nearby stream or pond (m U 2) • 1.0001+06 1.000E+06 , WAREA 
R013 Accuracy for waterlsoil computations • 1.000£-03 , 1.0001-03 • EPS 

R014 • Density of saturated zone (g/em··3) • 1.500£+00 1.500E+00 • , DENSAQ 
R014 I Saturated zone total porosity 4.000£-01 4.000£-01 • TPSZ 
R014 I Saturated zone effective porosity 2.000E-01 • 2.000£-01 £PSZ 
R014 saturated zone field capacity 2.000E-01 2.000E-01 FCSZ 
itO14 saturated zone hydraulic conductivity (m/yr) 1.0001+02 1.0008+02 J HCSZ 
R014 Saturated zone hydraulic gradient 2.000E-Ol 2.0008-02 J J HGWT 
R014 Saturated zone b parameter J 5.300B+00 , 5.300B+00 J !SI 
R011 ' Wi,Or toDIC aroD fltl (mfYfl ! LMbR-O~ 1.000E-03 , VWT 
R014 • Well pump intake depth (m below water table) , 1.000£+01 J 1.0001+01 ' DWI'BWT 
R014 Model: Nondispersion (ND) or Mass-Balance (MB) ND MODEL• ND
R014 Well pumping rate (m*·3/yr) 2.500B+02 2.500£+02 OW 

J NSR01S ' NUmber of unsaturated zone strata ' 1 1 

~ 
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Summary : Radionuclide SALs RESRAD Version 6.21 Pile: SALB02.RAD 

site-~ecific Parameter summary (continued)
o 	 J User S , 

Menu ' ... !~p.~~ 
1, thickness (m) 	 4.0008+00 J 4.000£+00 1 J H(l)zone 1, soil density (g/cm**3) 1.500£+00 , 1.500£+00 DENSUZ(l)zone 1. total porosity 	 , 4.000E-Ol ' 4.0008-01 TPUZ(l)zone 1, effective porosity 	 , 2.000E-01 ' 2.000E-Ol , 8PUZ(l)zone 1, field capacity 	 J 2.000E-Ol 2.0008-01 , FCUZ(l)zone 1, soil-specific b parameter , 5.3008+00 5.300E+00 , BUZ(1)zone 1, hydraulic conductivity (m/yr) , 1.000E+01 1 1.0008+01 , , HCUZ(l) 


R016 , 
 Distribution coefficients for Am-241 

R016 J Contaminated zone (cm**3/g) 2.0008+01 ' 2.0008+01 , OCNUCC( 
 2)R016 J Unsaturated zone 1 (cm**3/g) 	 , 2.0008+01 ' 2.0008+01 , DCNUCU( 2,1)R016 J Saturated zone (cm**3/g) 	 , 2.0008+01 ' 2.0008+01 , DCNUCS( 2)R016 Leach rate (/yr) 	 , O.OOOE+OO ' 0.0008+00 ' 5.9138-06 ALBACH ( 2)R016 Solubility constant 	 , 0.0008+00 ' 0.0008+00 , ' not used SOLUBK( 2) 
R016 Distribution coefficients for Co-60 , 

R016 Contaminated zone (cm**3/g) 1.000£+03 ' 1.000£+03 ' 
 OCNUCC( 3)R016 Unsaturated zone 1 (cm**3/g) 1.0008+03 J 1.0008+03 ' 	 DCNUCU( 3.1)
R016 ' Saturated zone (cm**3/g) , 1.0008+03 ' 1.0008+03 ' DCNUCS( 3)
R016 ' Leach rate (/yr) 0.000£+00 ' 0.000£+00 1.1908-07 ALBACH ( 3)
ROl6 ' Solubility constant 0.0008+00 ' 0.000£+00 not used t SOLUBK( 3) 

R016 Distribution coefficients for Cs-137 
R016 , Contaminated zone (cm**3/g) 1.000£+03 1.0008+03 	 OCNUCC( 4)
R016 Unsaturated zone 1 (cm**3/g) 1.000£+03 1.000E+03 	 OCNUCU ( 4, 1)
R016 Saturated zone (cm**3/g) 1.0008+03 , 1.0008+03 , 	 , IX::NUCS( 4)
ROl6 S Leach rate (/yr) 	 , 0.0008+00 0.0008+00 , 1.1908-07 t ALBACH ( 4)
ROl6 SOlubility constant 	 J 0.0002+00 0.0008+00 , not used SOLUBK( 4), 
R016 Distribution coefficients for Eu-152 

R016 Contaminated zone (cm**3/g) '-1.0008+00 '-1.0008+00 t 8.249E+02 DCNUCC( 5)

R016 , Unsaturated zone 1 (cm**3/g) '-1.000E+00 '-1.000E+00 t 8.2498+02 OCNUCU( 5,1) 

R016 ' Saturated zone (cm·*3/g) '-1.000E+00 '-1.000E+00 8.2498+02 OCNUCS( 5)

R016 Leach rate (/yr) , 0.000£+00 ' O.OOOE+OO 1.4428-07 ALBACH ( 5) 

R016 Solubility constant , 0.0002+00 1 O.OOOE+OO not used SOLUBK( 5) 


t , 

R016 Distribution coefficients for Bu-1S4 
R016 Contaminated zone (cm**3/g) 	 '-1.0002+00 1-1.000E+00 , 8.2492+02 S DCNUCC( 7) 
R016 Unsaturated zone 1 (cm**3/g) 	 '-1.0008+00 1-1.0008+00 t 8.2498+02 OCWCU( 7,1) 
R016 ' Saturated zone (cm**3/g) 	 '-1.000E+00 '-1.000E+00 8.2498+02 OCNUCS( 7) 
R016 ' Leach rate (lyr) 	 , 0.000£+00 0.0008+00 1. 442E-07 t ALBACH( 7) 

ROH Solubility constant 	 , O.OOOE+OO 0.000£+00 not used , SOLUBK( 7) 

ROU Distribution coefficients for Eu-1SS 
8.249£+02 OCNUCC( 8)R016 ' Contaminated zone (oj* *3 /g) 	 '-1.000E+00 '-1.000E+00 

R016 Unsaturated zone 1 (cm**3/g) '-1.000E+00 1-1.000E+00 ' 8.249E+02 DClfUCtJ ( 8,1) 
R016 Saturated zone (cm**3/g) '-1.000E+00 '-1.000£+00 , 8.249£+02 , OCNUCS( 8) 
R016 ' Leaeh rate (/yr) 1 O.OOOE+OO ' 0.000£+00 I 1.442E-07 t ALBACH ( 8) 
R016 ' SOlubility constant , 0.000£+00 t 0.000£+00 , not used t SOLUBK( 8) 
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Summary : Radionuclide SALs RESRAD Version 6.21 File: SALS02.RAD 

o 
Site-Specific Parameter Summary (continued) 

1 User' 1 

...!~I?~L_ .. ~ 
Used by RESRAD Parameter 

Distribution coefficients for H-3 
contaminated zone (cm··3/g)
Unsaturated zone 1 (cm·*3/g)
Saturated zone (cm*·3/g)
Leach rate (/yr) 
Solubility constant 

, 0.0008+00 
1 0.0008+00 
1 O.OOOE+OO 
I 0.000£+00 
, 0.000£+00 

' 
1 

1 
' 
1 

0.000£+00 
0.000£+00 
0.000£+00 
0.0008+00 
0.0008+00 

' 
1 
1 

9. 520E-04 
not used 

DCNUCC(10) 
DCNUCU (10 , 1) 

, DCNUCS(10) 
• ALEACH(10) 
, SOLUBK(10) 

R016 
R016 
R016 
R0l6 
R016 
R016 

I 
Distribution coefficients for I-129 

Contaminated zone (cm**3/g)
unsaturated zone 1 (cm**3/g) 
Saturated zone (cm**3/g) 
Leach rate (/yr) 
Solubility constant 

, 
I 

1 

1 
1 

1.000E-0! 
1.000£-01 
1.0008-01 
0.0008+00 
0.0008+00 

' 
' 
' 
, 

1.0008-01 
1.0008-01 
1.000E-01 
0.0008+00 
0.0008+00 

' 

5.2898-04 
not used 

1 DCNUCC (11) 
1 DCNUCU(l1,l) 
, DCNUCS (11 ) 
• ALEACH (11) 
• SOLUBK (11) 

R016 
R016 
R016 
R016 
R016 
R016 

I 

I 

I 

Distribution coefficients for K-40 
Contaminated zone (cm**3/g) 
Unsaturated zone 1 (cm**3/g)
Saturated zone (cm·*3/g)
Leach rate (/yr) 
Solubility constant 1 

1 

5.5008+00 
5.500£+00 
5.500£+00 
0.0008+00 
0.000£+00 

, 

5.5008+00 
5.5008+00 
5.5008+00 
0.0008+00 
0.0008+00 

J 

I 

2.116£-05 
not used 

, 
, 
, 
, 
, 

DCNUCC(12) 
DCNUCUC12,1)
DCNUCS (12) 
ALEACH (12) 
SOLUBR(12) 

R016 
R016 
R016 
R016 
R016 
R016 

I 

I 

' 

Distribution coefficients for Na-22 
Contaminated zone (cm**3/g)
Unsaturated zone 1 (cm*·3/g)
Saturated zone (cm**3/g) 
Leach rate (/yr) 
Solubility constant 

1 

1 1.000£+01 1 
1.000£+01 1 
1.0008+01 ' 
0.000£+00 I 

0.000£+00 I 
1 

1.000£+01 
1.000£+01 
1.000£+01 
0.000£+00 
O.OOOE+OO 

I 
1 
1 

' 
' 

1.175£-05 
not used 

1 

1 

1 

DCNUCC (13)
DCNtJCUCI3,l)
DCNUCS(13)
ALBACH (13)
SOLUBK (13 ) 

R016 
R016 
R016 
R016 
R016 
ROl6 

' 
J 

' 
' 

Distribution coefficients for Np-237
Contaminated zone (cm·*3/g)
unsaturated zone 1 (cm·*3/g)
Saturated zone (cm·*3/g) 
Leach rate (/yr) 
Solubility constant 

, 1 

1-1.000£+00 1-1.000£+00 
1-1.000£+00 '-1.0008+00 
'-1.000£+00 '-1.0008+00 
, 0.0008+00 ' 0.000£+00 
, 0.000£+00 ' 0.0008+00 

I 

' 

' 

2.5748+02 
2.5748+02 
2.5748+02 
4.6208-07 
not used 

1 

, 
, 

DCNUCC (14) 
DCNUCU(14,I) 
DCNUCS(14) 
ALBACH ( 14 ) 
SOLOBR (14) 

R016 
R016 
R016 
R016 
R016 
ROlli 

' 

Distribution coefficients for Pu-238 
Contaminated zone (cm**3/g) 
unsaturated zone 1 (cm**3/g) 
saturated zone (cm·*3/g) 
Leach rate (/yr) 
Solubility constant 

1 

, 

2.000£+03 
2.000£+03 
2.000£+03 
O.OOOB+OO 
0.000£+00 

I 

' 
' 
' 
' 
J, 

2.000£+03 
2.000£+03 
2.000£+03 
0.000£+00 
0.000£+00 

' 
' 
J 

5.950E-08 
not used 

, 

DCNUCC(17) 
DCNUCU (17 , 1) 
DCNUCS (17 ) 
AL'EACH (17) 
SOLtJBic (17) 

R016 1 

ROI6' 
R016 , 
ROI6' 
R016' 
R016 , 

Distribution coefficients for Pu-239 
contaminated zone (cm**3/g)
unsaturated zone 1 (cm**3/g) 
Saturated zone (cm**3/g) 
Leach rate (/yr) 
Solubility constant 

1 2.000£+03 
1 2.000£+03 
J 2.0001+03 
) O.OOOE+OO 
, 0.000£+00 

' 
' 
' 
J 

s 

2.000E+03 
2.000£+03 
2.0001+03 
O.OOOE+OO 
0.000£+00 

1 

, 
J 

5.9508-08 
not used 

1 

, 
, 

DCNUCC(18) 
IlCNt1CU (l8, 1) 
DCNUCS (18) 
AL'EACH (18) 
SOLUBK(18) 

....~~ault I (If different from user N~~ 



------------------------------------
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summary : Radionuclide SALs RESRAD Version 6.21 File: SALS02.RAD 

Site-Specific Parameter summary (continued)
o 	 I User' , Used by RESRAD 

InDU~uuu! .. J?~~~~g .... ~ ...n:L~g~!~!~~ .. ~~~..~~!F... !~P.~H ' 
1 Distribution coefficients for 


Contaminated zone (cm**3/g) 2.000E+03 1 2.000£+03 
 DCNUCC(19)Unsaturated zone 1 (cm**3/g) 2.000E+03 I 	 2.000E+03 DCNUCU(19,1)Saturated zone (cm**3/g) I 2.0008+03 I 	 2.000E+03 I 
I DCNUCS(19)Leach rate (/yr) 0.0008+00 O.OOOE+OO 5.950£-08 1 ALEACH(19)Solubility constant 0.000£+00 0.000£+00 not used SOLUBKCl9) 

R016 Distribution coefficients for Ra-226 

ROl6 I Contaminated zone (cm**3/g) I 7.0008+01 7.0008+01 
 DCNUCC (20)R016 Unsaturated zone 1 (cm**3Ig) 	 7.000£+01 7.000E+01 I DCNUCU(20, I)R016 Saturated zone (cm**3/g) 	 7.000£+01 I 7.000£+01 DCNUCS(20)R016 I Leach rate (/yr) 0.000£+00 I 	 0.0008+00 1.697£-06 ALEACH(20)R016 1 sOlubility constant 	 0.000£+00 I 0.000£+00 I 

) 	 not used I SOLUBK (20 ) 
R016 I Distribution coefficients for Ra-228 

R016 I Contaminated zone (cm**3/g) I 7.000£+01 7.000£+01 I 
 1 DCNUCC(21)R016 I Unsaturated zone 1 (cm**3/g) 	 I 7.000£+01 I 7.000£+01 DCNUCU(21,1)R016 Saturated zone (cm**3/g) 	 7.0008+01 7.000£+01 DCNUCS(21)R016 Leach rate (/yr) 	 0.000£+00 0.0001:+00 I 1.6978-06 I ALEACH(21)ROl6 1 Solubility constant 	 O.OOOE+OO 0.000£+00 I not used SOLUBK(21) 
R016 I Distribution coefficients for Ru-106 

R016 Contaminated zone (cm**3/g) I 0.'000£+00 I 0.000£+00 I 
 I DCNUCC(22)
ROl6 Unsaturated zone 1 (cm**3/g) 	 I O.OOOE+OO 0.000£+00 1 DCNUCU(22.1)
R016 Saturated zone (cm**3/g1 I 0.0008+00 0.000£+00 DCNUCS(22)

ROl6 Leach rate (/yr) I O.OOOE+OO 0.000);;+00 I 9.520£-04 ALEACH(22)

ROl6 Solubility constant I 0.000£+00 0.000£+00 not used SOLUBK(22) 


R016 Distribution coefficients for Sr-90 

R016 Contaminated zone (cm**3/g) 3.000E+01 I 3.000£+01 I DCNUCC(23)

R016 I Unsaturated zone 1 (cm**3/g) 3.000);;+01 I 3.000E+01 DCNUCU (23,1)

R016 Saturated zone (cm**3/g) I 3.000E+Ol I 3.000£+01 DCNUCS(23)

R016 Leach rate (/yr) 0.000£+00 O.OOOE+OO 3.950E-06 1 ALEACH(23)

R016 I Solubility constant O.OOOE+OO O.OOOE+OO I not used SOLUB1\: (23 ) 


R016 1 Distribution coefficients for Tc-99 

R016 1 Contaminated zone (cm**3/g) 1 O.OOOE+OO I 0.000£+00 1 DCNUCC (24)

R016 Unsaturated zone 1 (cm**3/g) O.OOOE+OO 0.0008+00 J DCNUCU(24,1)

ROl6 saturated zone (cm**3/g) O.OOOE+OO 0.000£+00 J I DCNUCS(24)

R016 I Leach rate (/yr) O.OOOE+OO I O.ooOE+OO I 9. 520E-04 ALEACH(24)

ROI6) Solubility constant 	 I 0.000£+00 O.OOOE+OO not used SOLUBK(24) 

1 

ROl6 I Distribution coefficients for Th-228 

R016 1 Contaminated zone (cm**3/g) 6.000E+04 6.000E+04 I DCNUCC(25) 

ROl6 Unsaturated zone 1 (cm**3/g) 6.000£+04 6.000£+04 J DCNUCU(25,1} 

ROl6 Saturated zone (em**3/g1 6.000E+04 6.000E+04 J DCNUCS(25)

R016 Leach rate (/yr) I 0.000:g+00 0.000£+00 1.983£-09 ALEACH(2S)

ROl6 Solubility constant I 0.000£+00 0.000£+00 not used SOLUBK(2S) 
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Summary: Radionuclide SALs RESRAD Version 6.21 File: SALS02.RAD 

o Site-Specific Parameter SUMmary (continued) 
, User' , 

Input ' 

, 

R016 ) 
R016 ' 
R016 J 

R016 • 
R016 
R016 

Distribution coefficients for Tb-230 
Contaminated zone (cm**3/g) 
Unsaturated Zone 1 (cm**3/g)
Saturated zone (cm**3/g) 
Leach rate (/yr) 
Solubility constant 

Distribution coeffioients for Th-232 
Contaminated zone (om**3/g) 
Unsaturated zone 1 (cm**3/g) 
Saturated zone (cm**3Ig) 
Leach rate (/yr) 
Solubility constant 

, 
, 
, 

, 

, 

6.000£+04 
6.0001+04 
6.000£+04 
0.000£+00 
0.0008+00 

6.0008+04 
6.0001+04 
6.000E+04 
0.000£+00 
O.OOOB+OO 

' 
' 
' 
, 
J 

J 
, 
' 

6.000E+04 
6.0001+04 
6.000£+04 
O.OOOE+OO 
0.0001+00 

6.000£+04 
6.000£+04 
6.000£+04 
0.0001+00 
0.000£+00 

, 
, 
' , 

J 
, 

1. 983E-09 
not used 

1.983E-09 
not used 

DeNUCC (27) 
DCNUCU (27 , 1) 

, DCNUCS(27) 
, ALEACH(27) 
• SOLUBK(27) 

DeNUCC(28) 
, DeNUCU(28,l) 
• DeNUCS(28) 
• ALEACH(28) 
, SOLUBK(28) 

R016 
R016 
R016 
R016 
R016 
R016 

• 

' 

Distribution coefficients for U-234 
Contaminated zone (cm**3/g) 
Unsaturated zone 1 (om**3Ig) 
Saturated Zone (om**3/g) 
Leach rate (/yr) 
Solubility constant 

, 
, 

5.0008+01 
5.000E+01 
5.000E+01 
O.OOOE+OO 
0.000£+00 

' 
' 

, 

5.000£+01 
5.000£+01 
5.0001+01 
0.000£+00 
0.0001+00 

2.3748-06 
not used 

, DeNUCC(30) 
• DeNUCU(30,l) 
J DCNUCS(30) 
• ALBACH (30)

SOLUBK(30) 

R016 
R016 
R016 
R016 
R016 
R016 

, 
, 
• 

Distribution coefficients for U-235 
Contaminated zone (om**3Ig) 
Unsaturated zone 1 (om**3/g) 
Saturated zone (cm*·3/g) 
Leach rate (/yr) 
Solubility constant 

I 

, 
, 

5.000E+01 
5.000E+01 
5.000E+01 
O.OOOB+OO 
0.0001+00 

' 
' 

5.000£+01 
5.000£+01 
5.000£+01 
0.000£+00 
0.000£+00 

' 
' 
' 
' 2.374E-06 

not used , 

DCNUCC(31)
DeNUCU(31.1) 
DeNUCS(31) 
ALEACH(31)
SOLUSK(31) 

R016 
R016 
R016 
R016 
R016 
R016 

, Distribution coefficients for U-238 
Contaminated zone (cm**3/g)
Unsaturated zone 1 (om**3/g) 
Saturated zone (cm**3Ig) 
Leach rate (/yr) 
Solubility constant 

, 5.0008+01 
• 5.000B+01 
, 5.000E+01 
, 0.0008+00 
, 0.0008+00 

J 

J 

, 

5.000£+01 
5.0008+01 
5.000E+01 
0.000£+00 
0.000£+00 

, . 

' 
' 
' 
' 2.374E-06 

not used 

DeNUCC(33)
DCNUCU(33.1) 

• DeNUCS(33) 
• ALBACH(33) 
, SOLUSK(33) 

R016 
R016 
R016 
R016 
R016 
R016 

, 

I 

3 
1 

Distribution coefficients for daughter Ac-227 
Contaminated zone (cm**3Ig) 
Unsaturated zone 1 (om**3Ig) 
Saturated zone (om**3/g) 
Leach rate (/yr) 
Solubility constant 

, 
, 
, 
, 
, 
J 

2.0008+01 
2.0002+01 
2.000E+01 
0.000£+00 
O.OOOB+OO 

' 
' 
, 
, 
3 

2.000E+01 
2.000E+01 
2.000E+01 
0.000£+00 
O.OOOB+OO 

' 

, 
S.913E-06 
not used , 

DeNUCC( 
DCNUCU( 
OCNUCS( 
ALBACH (
SOLUBK( 

1) 
1.1) 
1) 
1) 
1) 

R016 , 
R016 J 

R016) 
R016) 
R016' 
R016' 

Distribution coefficients for daughter Gd-152 
Contaminated zone (cm--3/g) 
unsaturated zone 1 (cm**3/g) 
Saturated zone (cm**3/g) 
Leach rate (/yr) 
Solubility constant 

'-1.000£+00 '-1.000£+00 
'-1.000E+00 '-1.000E+00 
'-1.000E+00 '-1.000E+00 
, 0.000£+00 ' 0.000£+00 
• 0.0008+00 J 0.000£+00 

' 
' 
' 

8.249E+02 
8.249E+02 
B.249E+02 
1.442£-07 
not used 

, DCNUCC( 9) 

, DCNUCU{ 9,1) 
, DeNUCS( 9) 
• ALEACH ( 9) 
• SOLUSK( 9) 
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Summary: Radionuclide SALs RESRAD Version 6.21 File: SALS02.RAD 

Site-Specific Parameter summary (continued)o , User' , Used by RESRADMenu' InDut , dif~!~!~~ .. trom user 
R016 , Distribution coefficients for daughter Pa-231 

R016' Contaminated zone (cm**3/g) I 5.000£+01 ' 5.0008+01

R016' Unsaturated zone 1 (cm**3/g) 1 5.000£+01 ' 
 • DCNUCC(15)5.000£+01 DCNUCU(15,l)R016' Saturated zone (cm**3/g) 1 5.0008+01 ' 5.000£+01 ' DCNUCSCl5)R016' Leach rate (/yr) 0.000£+00 0.000£+00 ' 2.3748-06 I ALEACH(15)R016' Solubility constant 0.000£+00 0.000£+00 • not used , SOLUBX(15) 

ROl6 • Distribution coefficients for daughter Pb-210

R016 , Contaminated zone (cm+*3/g) 1.000£+02 , 
 1.000B+02 ' R016 I DCNUCC (16)Unsaturated zone 1 (cm**3/g) • 1.000£+02 ' 1.000£+02 ' DCNUCU Cl6 , 1 ) R016 , Saturated zone (cm**3Ig) , 1.000£+02 ' 1.0008+02 I , DCNUCS(16)R016 Leach rate (/yr) 0.0001!:+00 0.000£+00 1.188E-06R016 • ALBACH(16)Solubility constant O.OOOB+OO 0.0008+00 not used , SOLUBKCl6) 

R016 • Distribution coefficients for daughter Th-229 

R016 I contaminated zone (cm**3Ig) I 6.0008+04 ' 6.000B+04 
 • DCNUCC(26)R016 Unsaturated zone 1 (cm**3/g) , 6.000£+04 , 6.0008+04 , DCNUCU(26.1lR016 Saturated zone (cm**3Ig) , 6.000£+04 I 6.000£+04 , DCNUCS (26)R016' Leach rate (/yr) I 0.0008+00 I O.OOOE+OO I 1.983E-09 ALEACH(26)R016' Solubility constant I O.OOOE+OO I 0.000£+00 ' not used SOLUBX(26)•, ,ROl6 , Distribution coefficients for daughter U-233 

R016 I Contaminated zone (cm**3/g) , 5.000E+01 , 5.000£+01 
 'DCNUCC(29)R016 , unsaturated zone 1 (cm**3/g) , 5.000£+01 , 5.000£+01 I DCNUCU(29,l)R016 Saturated zone (cm**3/g) 5.000E+01• 5.000£+01 , DCNUCS(29)R016 Leach rate (/yr) 0.000£+00 O.OOOE+OO 2.3748-06 I ALEACH(29)R016 I Solubility constant 0.000£+00 I 0.000£+00 not used • SOLUBK(29) 
R016 I Distribution coefficients for daughter U-236 

R016 I Contaminated zone (cm**3Ig) 
 5.000£+01 5.000£+01 • • DCNUCC(32)R016' Unsaturated zone 1 (cm**3/g) 5.0008+01 I• 5.000E+01 • DCNUCU(32,llR016' Saturated zone (cm**3/g) • 5.000£+01 5.000£+01 • DCNUCS(32)R016' Leach rate (/yr) , 0.000£+00 0.000£+00 2.374E-06 , ALEACH(32)

R016' Solubility constant • 0.0008+00 I 0.000£+00 ' not used SOLUBK(32)


I 


R017 Inhalation rate (m**3/yr) I 7.300£+03 I 8.400B+03 
 INHALR
R017 Mass loading for inhalation (g/m**3) • 2.000£-05 I 1.000£-04 I MLINH
R017 I Exposure duration , 3.000£+01 ' 3.000£+01 EDR017 , Shielding factor, inhalation , 1.000E~OO I 4.000E~Ol , SMF3

ROll) Shielding factor, external gamma I 8.000E-01 I 7.000E-01 1 , SHn 

ROl? 3 Fraction of time spent indoors 7.190E~Ol 5.000E-01 , FIND 

R017 , Fraction of time spent outdoors (on site) I 2.400E-Ol 2.500£-01' FOTD 

R017 I Shape factor flag, external gamma , 1.000E+00 1.000£+00 I >0 shows circular AREA. FS 


http:DCNUCU(26.1l
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Summary : Radionuclide SALs RESRAn Version 6.21 File: SALS02.RAD 

o 
site-Speci fic 

R01? I Radii of shape factor array (used if FS =-1): 

SUmmary (continued) 
J I 

ROn I OUter annular radius (m), ring 1: I not used J 5.000E+Ol I I RAn_SHAP8 ( 1 ) 
R017 I OUter annular radius (m), ring 2: I not used I 7.071E+Ol I RAD_SHAPE( 2)
R017 I Outer annular radius (m), ring 3 : not used O.OOOE+OO I RAn.J>HAPE ( 3) 
R017 OUter annular radius (m), ring 4: not used O.OOOE+OO I RAn_SHAPE( 4)
R017 OUter annular radius (m). ring 5: I not used I O.OOOE+OO I RAn_SHAPE ( 5) 
R017 I OUter annular radius (m), ring 6: J not used I O.OOOE+OO J I RAD_SHAPE ( 6) 
R017 OUter annular radius (m), ring 7: not used J O.OOOE+OO RAn_SHAPE ( 7) 
R017 OUter annular radius (m), ring 8: not used I 0.0008+00 RAn_SHAPE ( 8)
ROl7 OUter annular radius (m), ring 9: J not used I O.OOOE+OO I I RAn_SHAPE ( 9) 
R017 OUter annular radius (m), ring 10: I not used I O.OOOE+OO I I RAn_SHAPE(10)
R01? Outer annular radius (m), ring 11, not used O.OOOE+OO I I RAn_SHAPE (11)
R017 OUter annular radius (m), ring 12: not used 0.000£+00 J J RAn_SHAPE(12) 

• IR01? I Fractions of annular areas within AREA: 
R017 Ring 1 I not used I 1. OOOE+OO I I FRACA( 1)
R017 Ring 2 I not used I 2.732E-Ol I I FRACA( 2)
R017 I Ring 3 not used I O.OOOE+OO I FMCA( 3)
R017 Ring 4 not used I O.OOOE+OO I FRACA( 4)
R017 Ring 5 I not used I O.OOOE+OO FRACA( 5)
R017 I Ring 6 I not used I 0.000:8+00 FRACA( 6)
R017 I Ring 7 I not used I O.OOOE+OO I I FRACA( 7)
R017 I Ring S I not used ' O.OOOE+OO I FRACA( 8)
R017 I Ring 9 not used I O.OOOE+OO FRACA( 9)
R017 Ring 10 not used J O.OOOB+OO FRACA(10)
R017 Ring 11 I not used O.OOOE+OO J FRACA(l1)
R017 J Ring 12 J not used 0.000£+00 J I FRACA(12) 

R01S Fruits, vegetables and grain consumption (kg/yr) 5.700E+01 1.600E+02 DIET (1)
R018 Leafy vegetable consumption (kg/yr) J O.OOOE+OO 1.400E+01 J , DIET(2)
R01S Hilk consumption (L/yr) not used I 9.200E+01 I DIET(3)
R01S I Heat and poultry consumption (kg/yr) not used I 6.300E+01 I DIET(4)
ROl8 Fish consumption (kg/yr) J not used I 5.400E+00 I DIET{S)
ROl8 other seafood consumption (kg/yr) not used I 9.000E-01 DIET(6)
ROl8 I Soil ingestion rate (g/yr) 3.650E+01 I 3.650E+01 I SOIL 
R018 I Drinking water intake (L/yr) I not used 5.100E+02 I I OWl 
ROle Contamination fraction of drinking water I not used 1.000E+00 POW 
ROl8 Contamination fraction of household water 1.000E+00 1.0008+00 FHHW 
ROle I Contamination fraction of livestock water not used 1.0008+00 I FLW 
ROl8 I Contamination fraction of irrigation water I 0.000£+00 J 1.000E+00 I I FlRW 
ROlS I contamination fraction of aquatic food I not used , 5.000£-01 I FR9 
ROle I contamination fraction of plant food 1.000E+00 '_1 FPLANT 
R018 I Contamination fraction of meat not used '-1 FMEAT 
R018 Contamination fraction of milk I not used 1-1 FHILK 

J I 

R019 Livestock fodder intake for meat (kg/day) not used 6.800:8+01 I I LFI5 
R019 Livestock fodder intake for milk (kg/day) not used 5.500E+Ol I 1 LFI6 
ROl9 I Livestock water intake for meat (L/day) I not used I 5.0008+01 1 un~IU11 I L1UUDt8~1 Ul!lf i~~A~. for ~lk IL)~y\ not used , 1.6008+02 1 LWI6 
R019 I Livestock soil intake (kg/day) 1 not used 1 5.0008-01 ) LSI 
R019 I Hass loading for foliar deposition (g/m**3) 1 1.0008~04 ' 1.000E-04 J I HLFD 
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Summary: Radionuclide SALs RESRAD Version 6.21 File: SALS02.RAD 

Site-specific Parameter summary (continued)o , User' J Used by RESRAD 
~enu J Parameter Inp~~ ...........~~~~g.... ~ ...~g ..gg!~!!~~ .. !!;~..\l~!r 

R019 3 Depth of soil mixing layer (m) 
 1.500E-01 1.500£-01 1 , OKR019 J Depth of roots (m) 9.000E-01 9.000£-01 J DROOTR019 ' Drinking water fraction from ground water not used J 1.000E+00
R019 • Household water fraction from ground water 1 1.000E+00 , 1.000£+00 FGWDW 

R019 J Livestock water fraction from ground water not used J 1.000E+00 J 

FGWHH 

R019 , Irrigation fraction from ground water FGWLW
1.000E+00 , 1.000E+00 J1 , FGWIR 

R19S J Wet weight crop yield for Non-Leafy (kg/m**2) 
 1 7.000E-01 ' 7.000B-01 YV(l)R19S Wet weight crop yield for Leafy (kg/m**2) 1 1.500E+00 1 1.500£+00 YV(2)R19S Wet weight crop yield for Fodder (kg/m**2) J not used J 1.100£+00 1 

J YV(3)R19S , Growing Season for Non-Leafy (years) 1.700E-01 1 1.700E-01 ' , TE(l)R19S Growing Season for Leafy (years) 2.500E-01 ' 2.500E-01 ' , TE(2)R19S Growing Season for Fodder (years) 1 not used 8.000E-02 , TE(3)R19S Translocation Factor for Non-Leafy , 1.000£-01 1.000E-01 , TIV(l)R19S ' Translocation Factor for Leafy 1.000E+00 J 1.000E+00 ' J TIV(2)R19S 1 Translocation Factor for Fodder not used , 1.000E+00 J TIV (3)R19S J Dry Foliar Interception Fraction for Non-Leafy 2.500B-01 2.500E-01' 
J 

RDRY(l)R19S Dry Foliar Interception Fraction for Leafy 2.500E-01 2.500E-01 RDRY(2)RI9S , Dry Foliar Interception Fraction for Fodder J not used J 2.500B-01 RDRY(3)R19S wet Foliar Interception Fraction for Non-Leafy , 2.500E-Ol 1 2.500E-01 J , RWET(l)RI9S Wet Foliar Interception Fraction for Leafy 2.500£-01 ' 2.500E-01 ' J RWET(2)R19S Wet Foliar Intercepti'on Fraction for Fodder not used J 2.500E-01 ' RWET(3)R19S Weathering Removal Constant for Vegetation 1 2.000E+01 ' 2.000E+01 J WLAM 
C14 • C-12 concentration in water (g/cm**3) , not used 2.000£-05 J J C12WTRC14 J C-12 concentration in contaminated soil (g/g) not used , 3.000E-02 J , C12CZC14 Fraction of vegetation carbon from soil not used J 2.000E-02 ' CSOILC14 Fraction of vegetation carbon' from air , not used , 9.900B-01 CArRC14 , C-14 evasion layer thickness in soil (m) not used 3.000B-01 'DKeC14 C-14 evasion flux rate from soil (l/sec) not used 7.000E-07 J , EVSN

C14 C-12 evasion flux rate from soil (l/see) , not used J 1.000B-10 ' , REVSN

C14 Fraction of grain in beef cattle feed , not used J 8.000E-01 
 AVFG4C14 Fraction of grain in milk cow feed not used 2.000B-01 AVFG5C14 , DCF correction factor for gaseous forms of C14 not used 8.894E+01 J , C02F 

STaR' Storage times of contaminated foodstuffs (days): , 1 1 
STaR Fruits, non-leafy vegetables, and grain 1 1.00011:+00 1.40011:+01 J J STOR....T(l)STaR Leafy vegetables 1.00011:+00 1.000B+00 1 , STaR....T(2)STaR J Hilk 1.000B+00 1.000E+00 J STOR_T(3)STaR' Heat and poultry 2.000B+01 2.000£+01 STaR....T(4)STaR 1 Fish , 7.00011:+00 7.000B+00 STOR....T~5)STaR Crustacea and mollusks 7.000£+00 7.000B+00 ' STaR_T(6)STaR Well water 1.000B+00 1.000E+00 J STaR....T(7)STaR J surface water 1.000E+00 J 1.000B+00 , STaR....T(8)STaR' Livestock fodder 4.5001+01 1 4.500E+01 1 STaR....T(9) 
R021 Thickness of building foundation (m) J 1.S00E-01 1.500E-01 , FLOOR1
R021 Bulk density of building foundation (g/em*·3) J 2.400B+00 J 2.4001+00 • DmorlJfiOjl • TotAl DOIO~ltv or thO 08ua, lI'A~i!l , not used , 4.000B-01 ' , TPCV 
R021 Total porosity of the building foundation 1 1.000£-01 ' 1.000B-01 J TPFL 

R021 volumetric water content of the cover material • not used J 5.0008-02 s PH20CV 




---
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SUmmary: Radionuclide SALs RESRAD Version 6.21 File: SALS02.RAD 

Site-specific Parameter SUmmary (continued) 

tttftltftftftttftttttttttfttttttttttt!tttttttttftttftttttttfttifffffffftffttftfffttttftffffftfftfttftttfttttfftttftttfftttitttft 

o User I I 

Input 

R021 I Volumetric water content of the foundation I PH20FL 
R021 
R021 
R021 
R021 
R021
ROn 
R021 
R021 
R021 
R021
Ron 

Diffusion coefficient for radon gas (m/sec):
in cover material 
in foundation material 
in contaminated zone soil 

I Radon vertical dimension of mlXlng (m) 
I Average building air exchange rate (l/hrl 
I Height of the building (room) (m) 
I Building interior area factor 
I Building depth below ground surface em) 
• Emanating power of Rn-222 gas 
, Emanating power of Rn-220 gas 

, 
, 
1 

, 

not used 
3.0001-07 
2.000E-06 
2.0001+00 
5.0001-01 
2.5008+00 
O.OOOE+OO 
O.OOOE+OO 
2.500E-01 
1.500B-Ol 

I 2.0001-06 
, 3.0001-07 
I 2.000E-06 

2.0001+00 
5.000E-01 

, 2.500E+00 
I 0.0001+00 
'-1.000E+00 
' 2.500B-Ol 
1 1.500B-01 

I 

I 

' 

I 

' code computed (time dependent) 

S 
1 

1 

S 

J 
1 

1 

• 

DIFCV 
DIFFL 
DIFCZ 
HMIX 
REXG 
HRM 
FAI 
DMFL 
EKANA(l) 

EMANA(2) 

TITL 1 Number of graphical time points
TITL • Maximum number of integration points for dose 
TITL 1 Maximum number of inteqration points tor risk 1 

32 
17 

5 1 --_ 1 

• NPTS 
1 LYMAX 
J KYMAX 

summary of Pathway Selections 

Pathway 
~~.~~~~~~~~ 

1 external gamma active 
2 inhalation (w/o radon). active 
3 plant ingestion active 
4 meat ingestion suppressed 
5 milk ingestion suppressed 
6 aquatic foods suppressed
7 drinking water suppressed 
8 soil ingestion active 
9 radon active 
Find peak pathwa¥ doses' active 

ttfttttf!ttfftttttftttfttttftt!fttttttttfffttfftfft 
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Summary : Radionuclide SALs RESRAD Version 6.21 File: SALS02.RAD 

~?~t~~~a~~ Zon~ Di~nsio~ 

Area 405000.00 square meters Am-241 1.000E+Ol 
Thickness 2.00 meters Co-60 1.0008+01 

Cover Depth 0.00 meters Cs-137 1.000E+Ol 
Eu-152 1.0008+01 
Eu-lS4 1.0008+01 
Ell-ISS 1.0008+01 
8-3 1.0008+01 
I-129 1.0008+01 
K-40 1. 0008+01 
Na-22 1.000E+Ol 
Np-237 1.000B+Ol 
Pu-238 1.000B+Ol 
Pu-239 1.0008+01 
Pu-240 1.000B+Ol 
Ra-226 1.000B+Ol 
Ra-228 1.000B+Ol 
Ru-l06 1.000E+Ol 
Sr-90 1.0008+01 
Tc-99 1.0008+01 
Th-228 1.000E+Ol 
Th-230 1.000B+Ol 
Th-232 1.0008+01 
U-234 1.000E+Ol 
U-235 1.0008+01 
U-238 1.000B+Ol 

o 
Total Dose TDOS8(t), mrem/yr 

Basic Radiation Dose Limit =1.500E+Ol mrem/yr 
sum.M(t~.~ Fr~etion of ~sie Dose Lim!t R~ce!yed at 

t (years): O.OOOE+OO 1.000E+00 3.0008+01 1.000E+02 1.0008+03 
TDOSE(t): 1.717E+03 1. 667E+03 1.389£+03 1.362E+03 1.3518+03 

M(t): 1. 144E+02 1.111E+02 9.262B+Ol 9.077E+Ol 9.0058+01 
OMaximum TDOSB(t): 1.717£+03 mrem/yr at t =0.0008+00 years 

http:405000.00


lRESRAo, version 6.21 T« Limit = 0.5 year 11/25/2002 10:24 Page 19 
~ry : Radionuclide SALs RESRAD Version 6.21 File: SALS02.RAn 

Total Dose Contributions TDOS8(i,p,t) for Individual Radionuclides (i) and Pathways (p) 
As mrem/yr and Fraction of Total Dose At t = 0.0008+00 years 

o 	 Water Independent Pathways (Inhalation excludes radon) 
o Ground Inhalation Radon Plant Meat Milk soil 

Radio-	~~~~~~~ 
mrem/yr tract. mrem/vr fract •~~rufu ~mfu ~ XJ\.II.AAJI. ~ XJ\.II.AAJI. ~mili ~mlli ~mfu 

Am-241 3.558E-Ol 0.0002 1.3268-01 0.0001 0.0008+00 0.0000 2.0768+00 0.0012 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.2738+00 0.0007 
Co-60 1.223E+02 0.0712 6.1348-05 0.0000 0.0008+00 0.0000 1.1498+00 0.0007 O.OOOE+OO 0.0000 0.0008+00 0.0000 8.8238-03 0.0000 
Cs-137 2.717E+Ol 0.0158 9.4258-06 0.0000 0.0008+00 0.0000 1.1278+00 0.0007 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.7308-02 0.0000 
EU-152 5.510E+Ol 0.0321 6.4378-05 0.0000 0.0008+00 0.0000 9.0028-03 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.2108-03 0.0000 
Eu-154 5.9528+01 0.0347 8.2208-05 0.0000 0.0008+00 0.0000 1.3098-02 0.0000 0.0008+00 0.0000 0.0008+00 0.0000 3.2158-03 0.0000 
8u-155 1.383E+00 0.0008 1.155E-05 0.0000 O.OOOE+OO 0.0000 2.0368-03 0.0000 0.0008+00 0.0000 0.0008+00 0.0000 4.9988-04 0.0000 
8-3 0.0008+00 0.0000 2.1658-02 0.0000 0.0008+00 0.0000 1.4718-01 0.0001 0.0008+00 0.0000 0.0008+00 0.0000 1.4108-05 0.0000 
I-129 1.0518-01 0.0001 5.1998-05 0.0000 0.0008+00 0.0000 3.1478+00 0.0018 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 9.6588-02 0.0001 
K-40 8.379E+00 0.0049 3.7068-06 0.0000 O.OOOE+OO 0.0000 3.1818+00 0.0019 O.OOOE+OO 0.0000 0.0008+00 0.0000 6.5118-03 0.0000 
Na-22 9.695E+Ol 0.0565 2.0108-06 0.0000 0.0008+00 0.0000 2.8778-01 0.0002 0.0008+00 0.0000 0.0008+00 0.0000 3.5348-03 0.0000 
NP-237 8.908E+00 0.0052 1.6148-01 0.0001 0.0008+00 0.0000 5.0628+01 0.0295 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.5548+00 0.0009 
Pu-238 1.2268-03 0.0000 1.1678-01 0.0001 4.2168-13 0.0000 1.8198+00 0.0011 O.OOOE+OO 0.0000 0.0008+00 0.0000 1.1168+00 0.0006 
Pu-239 2.3948-03 0.0000 1.2828-01 0.0001 0.0008+00 0.0000 2.0208+00 0.0012 0.0008+00 0.0000 0.0008+00 0.0000 1.2398+00 0.0007 
Pu-240 1.1988-03 0.0000 1. 2828-01 0.0001 3.8618-21 0.0000 2.0208+00 0.0012 0.0008+00 0.0000 0.0008+00 0.0000 1.2398+00 0.0007 
Ra-226 9.0258+01 0.0526 2.6778-03 0.0000 9.1658+02 0.5339 3.0968+01 0.0180 0.0008+00 0.0000 0.0008+00 0.0000 5.0468-01 0.0003 
Ra-228 5.8128+01 0.0339 1.7388-02 0.0000 1.2168+00 0.0007 3.1028+01 0.0181 0.0008+00 0.0000 0.0008+00 0.0000 5.1868-01 0.0003 
Ru-l06 7.5298+00 0.0044 1.0318-04 0.0000 0.0008+00 0.0000 3.3878-01 0.0002 O.OOOE+OO 0.0000 0.0008+00 0.0000 6.9338-03 0.0000 
Sr-90 1.9618-01 0.0001 3.8698-04 0.0000 0.0008+00 0.0000 2.5858+01 0.0151 0.0008+00 0.0000 0.0008+00 0.0000 5.2928-02 0.0000 
Tc-99 1.0238-03 0.0000 2.4898-06 0.0000 0.0008+00 0.0000 4.159E+00 0.0024 O.OOOB+OO 0.0000 0.0008+00 0.0000 5.108E-04 0.0000 
Th-228 6.8898+01 0.0401 8.6508-02 0.0001 6.596E+00 0.0038 3.8688-01 0.0002 O.OOOB+OO 0.0000 0.0008+00 0.0000 2.3738-01 0.0001 
Tb-230 2.9398-02 0.0000 9.7448-02 0.0001 1.9858-01 0.0001 3.194E-Ol 0.0002 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.919B-Ol 0.0001 
Th-232 3.3288+00 0.0019 4.909B-Ol 0.0003 5.0848-02 0.0000 3.455E+00 0.0020 O.OOOE+OO 0.0000 0.0008+00 0.0000 9.8668-01 0.0006 
U-234 3.2748-03 0.0000 3.9458-02 0.0000 5.9588-07 0.0000 4.0358-01 0.0002 0.0008+00 0.0000 0.0008+00 0.0000 9.906B-02 0.0001 
U-235 6.1388+00 0.0036 3.6778-02 0.0000 0.0008+00 0.0000 3.813E-Ol 0.0002 0.0008+00 0.0000 0.0008+00 0.0000 9.350E-02 0.0001 
U-238 1.228£+00 0.0007 3.527£-02 0.0000 4.223E-13 0.0000 3.835B-01 0.0002 0.000£+00 0.0000 0.0008+00 0.0000 9.4168-02 0.0001 
fffffff fffffffff f1ffff fff11f1ff f1ff11 ff1f1f11f fff1f1 ff11f1fff ffffff fffffffff ffffff fffffffffffffff fffffffff ffUU 
Total 6.1598+02 0.3588 1.4968+00 0.0009 9.2468+02 0.5386 1.6538+02 0.0963 0.0008+00 0.0000 0.0008+00 0.0000 9.3468+00 0.0054 
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summary : Radionuclide SALs RESRAD Version 6.21 File: SALS02.RAD 

Total Dose Contributions TDOSE{i,p,t) for Individual Radionuclides (i) and Pathways {pI
As mrem/yr and Fraction of Total Dose At t = 0.0002+00 years

0 Water Dependent Pathways
0 Water Fish Radon Plant Keat Kilk All Pathways"Radio-~~~~ ~ 
Nuclide mrem/y'!' fracto ~ fracto ~ fracto ~ fracto~.... • • AlIJ\.IiJij\ .. lUOOOO\~~~ ~illit. 

~ ~ 

~illfu ~illlliAm-241 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 3.837E+00 0.0022Co-60 O.OOOE+OO 0.0000 0.0008+00 0.0000 O.OOOE+OO 0.0000 0.0002+00 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.235E+02 0.0719Cs-137 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.832E+01 0.0165Eu-152 0.0008+00 0.0000 0.0008+00 0.0000 0.0008+00 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 5.511E+Ol 0.03218u-154 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.0008+00 0.0000 0.0008+00 0.0000 O.OOOE+OO 0.0000 0.0002+00 0.0000 5.954E+01 0.0347Eu-1SS 0.0008+00 0.0000 O.OOOE+OO 0.0000 0.0008+00 0.0000 O.OOOE+OO 0.0000 0.0008+00 0.0000 0.0008+00 0.0000 1.386E+00 0.0008H-3 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1. 688£-01 0.0001
1-129 O.OOOE+OO 0.0000 0.0008+00 0.0000 O.OOOE+OO 0.0000 0.0008+00 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 3.349E+00 0.0020
K-40 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1. 157E+01 0.0067
Na-22 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.0008+00 0.0000 O.OOOE+OO 0.0000 9.724E+01 0.0566
Np-237 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 6.124E+Ol 0.0357
Pu-238 O.OOOE+OO 0.0000 0.000£+00 0.0000 0.0008+00 0.0000 O.OOOE+OO 0.0000 0.0008+00 0.0000 O.OOOE+OO 0.0000 3.0538+00 0.0018
Pu-239 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.0008+00 0.0000 0.000£+00 0.0000 O.OOOE+OO 0.0000 0.000£+00 0.0000 3.390£+00 0.0020 
Pu-240 0.0008+00 0.0000 0.000£+00 0.0000 0.0008+00 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.0008+00 0.0000 3.3898+00 0.0020 
Ra-226 0.0008+00 0.0000 0.0008+00 0.0000 0.0008+00 0.0000 0.0008+00 0.0000 O.OOOE+OO 0.0000 0.0008+00 0.0000 1.0388+03 0.6048 
Ra-228 0.0008+00 0.0000 O.OOOE+OO 0.0000 0.0008+00 0.0000 0.0008+00 .0.0000 0.0008+00 0.0000 0.0008+00 0.0000 9.089E+Ol 0.0529 
Ru-l06 0.0002+00 0.0000 O.OOOE+OO 0.0000 0.0008+00 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 7.9748+00 0.0046 
Sr-90 0.0008+00 0.0000 O.OOOE+OO 0.0000 0.0008+00 0.0000 0.0002+00 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.610£+01 0.0152 
Tc-99 O.OOOE+OO 0.0000 0.000£+00 0.0000 0.0008+00 0.0000 O.OOOB+OO 0.0000 0.0002+00 0.0000 0.0008+00 0.0000 4.161E+00 0.0024 
Th-228 O.OOOE+OO 0.0000 0.0008+00 0.0000 0.0008+00 0.0000 0.0008+00 0.0000 0.0008+00 0.0000 O.OOOE+OO 0.0000 7.6202+01 0.0444 
Th-230 0.0002+00 0.0000 O.OOOE+OO 0.0000 0.0008+00 0.0000 0.0008+00 0.0000 0.0008+00 0.0000 0.0008+00 0.0000 8.3678-01 0.0005 
Th-232 0.0002+00 0.0000 O.OOOE+OO 0.0000 0.0008+00 0.0000 0.0008+00 0.0000 0.0008+00 0.0000 0.0008+00 0.0000 8.311E+00 0.0048 
U-234 0.0002+00 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.0008+00 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 5.4538-01 0.0003 
U-235 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.0008+00 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 6.650E+00 0.0039 
U-238 0.0008+00 0.0000 0.0008+00'0.0000 0.0008+00 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.741E+00 0.0010 
ttttttt ttttttttt tfffff ftfftff!f ftfftf fffffffff fffftf fffffffff tfffft fttftfttt ftfftt UtftfUfUtftf ffitftfft ttifff 
Total 0.0008+00 0.0000 O.OOOE+OO 0.0000 0.0008+00 0.0000 O.OOOE+OO 0.0000 0.0008+00 0.0000 O.OOOE+OO 0.0000 1.717E+03 1,0000 

O·Sum of all water independent and dependent pathways. 
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summary : Radionuc1ide SALs RESRAD Version 6.21 File: SALS02.RAD 

Total Dose Contributions TDOS8(i,p,t) for Individual Radionuc1ides (i) and Pathways (p) 
As mrem/yr and Fraction of Total Dose At t = 1.0008+00 years

0 	 Water Independent Pathways (Inhalation excludes radon)
0 Ground Inhalation Radon Plant Meat Milk Soil 
Radio-~~~~~~~ 

~ fracto ~ fracto... llUJ..I\ 	 . . . . MJ!J\.M.~~rum 	 ~rum ~rum ~rufu ~illili 
Am-2U 3.5528-01 0.0002 1.324E-01 0.0001 0.0008+00 0.0000 2.0728+00 0.0012 O.OOOE+OO 0.0000 0.0008+00 0.0000 1. 2718+00 0.0008 
Co-60 1.072E+02 0.0643 5.378E-05 0.0000 O.OOOE+OO 0.0000 1.008E+00 0.0006 O.OOOB+OO 0.0000 O.OOOE+OO 0.0000 7.736B-03 0.0000 
Cs-137 2.655E+01 0.0159 9.210E-06 0.0000 0.0008+00 0.0000 1.101E+00 0.0007 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.691E-02 0.0000 
Eu-152 5.231E+01 0.0314 6.110E-05 0.0000 O.OOOE+OO 0.0000 8.546E-03 0.0000 O.OOOE+OO 0.0000 0.0008+00 0.0000 2.098E-03 0.0000 
Eu-154 5.501E+Ol 0.0330 7.598E-05 0.0000 O.OOOE+OO 0.0000 1.210E-02 0.0000 O.OOOB+OO 0.0000 O.OOOB+OO 0.0000 2.971E-03 0.0000 
Ell-ISS 1.2038+00 0.0007 1.004E-05 0.0000 O.OOOE+OO 0.0000 1.7708-03 0.0000 0.0008+00 0.0000 O.OOOE+OO 0.0000 4.346E-04 0.0000 
H-3 0.0008+00 0.0000 7.8868-03 0.0000 0.0008+00 0.0000 5.364E-02 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 5.138E-06 0.0000 
1-129 1.051E-01 0.0001 5.1978-05 0.0000 0.0008+00 0.0000 3.1468+00 0.0019 0.0008+00 0.0000 O.OOOE+OO 0.0000 9.6538-02 0.0001 
K-40 8.3798+00 0.0050 3.706E-06 0.0000 0.0008+00 0.0000 3.1818+00 0.0019 0.0008+00 0.0000 O.OOOE+OO 0.0000 6.510E-03 0.0000 
Na-22 7.428E+01 0.0446 1.540E-06 0.0000 0.0008+00 0.0000 2.204E-01 0.0001 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.707E-03 0.0000 
Np-237 8.9088+00 0.0053 1.6148-01 0.0001 0.0008+00 0.0000 5.062E+01 0.0304 0.0008+00 0.0000 O.OOOE+OO 0.0000 1.554E+00 0.0009 
Pu-238 1.216E-03 0.0000 1.158E-Ol 0.0001 6.313E-12 0.0000 1.8058+00 0.0011 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.107E+00 0.0007 
Pu-239 2.394E-03 0.0000 1.2828-01 0.0001 0.0008+00 0.0000 2.0208+00 0.0012 0.0008+00 0.0000 O.OOOE+OO 0.0000 1. 239E+00 0.0007 
Pu-240 1.1988-03 0.0000 1.2828-01 0.0001 1.1068-19 0.0000 2.0208+00 0.0012 0.0008+00 0.0000 0.0008+00 0.0000 1. 2398+00 0.0007 
Ra-226 9.0218+01 0.0541 2.884E-03 0.0000 9.1618+02 0.5495 3.2208+01 0.0193 O.OOOE+OO 0.0000 0.0008+00 0.0000 5.810E-01 0.0003 
RiII-.228 7.117E+01 0.0427 4.008£-02 0.0000 2.960E+00 0.0018 2.7618+01 0.0166 0.0008+00 0.0000 O.OOOE+OO 0.0000 5.2748-01 0.0003 
Ru-106 3.782E+00 0.0023 5.1778-05 0.0000 0.0008+00 0.0000 1.7018-01 0.0001 0.0008+00 0.0000 O.OOOE+OO 0.0000 3.4828-03 0.0000 
Sr-90 1.9158-01 0.0001 3.7788-04 0.0000 0.0008+00 0.0000 2.5258+01 0.0151 O.OOOE+OO 0.0000 0.0008+00 0.0000 5.1688-02 0.0000 
Tc-99 1.0228-03 0.0000 2.4868-06 0.0000 0.0008+00 0.0000 4.155E+00 0.0025 O.OOOE+OO 0.0000 0.0008+00 0.0000 5.1038-04 0.0000 
Th-228 4.7958+01 0.0288 6.021E-02 0.0000 4.5928+00 0.0028 2.6928-01 0.0002 0.0008+00 0.0000 0.0008+00 0.0000 1.6518-01 0.0001 
Th-230 6.8488-02 0.0000 9.7448-02 0.0001 5.955B-Ol 0.0004 3.3308-01 0.0002 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.922E-01 0.0001 
Th-232 1.1.21E+Ol 0.0067 4.9458-01 0.0003 3.1198-01 0.0002 6.9838+00 0.0042 O.OOOE+OO 0.0000 0.0008+00 0.0000 1. 050E+00 0.0006 
U-234 3.275E-03 0.0000 3.9458-02 0.0000 4.170E-06 0.0000 4.035E-01 0.0002 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 9.906E-02 0.0001 
U-235 6.138E+00 0.0037 3.6788-02 0.0000 0.0008+00 0.0000 3.8268-01 0.0002 0.0008+00 0.0000 O.OOOE+OO 0.0000 9.3588-0.2 0.0001 
0-.238 1.2288+00 0.0007 3.5278-02 0.0000 6.3338-12 0.0000 3.8358-01 0.0002 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 9.4168-02 0.OQ01 
fffffff ffftftfft ttttft ftftffttf tfttff ttttftttt ttttft ttttttttt tttttf fttfttttt ftfttt tUtttttt ttfftt tttttttft tttttt 
Total 5.6638+02 0.3397 1.481E+00 0.0009 9.2468+02 0.5546 1.6548+02 0.0992 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 9.4048+00 0.0056 

.. 




..", 
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Summary: Radionuclide SALs RESRAD Version 6.21 File: SALS02.RAD 

Total Dose Contributions TDOSE(1,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of TOtal Dose At t = 1.000£+00 years

0 Water Dependent Pathways
0 Water Fish Radon Plant Meat Milk All Pathways*Radio-~~~~ ~~ 

~ fracto ~illfu mrem/yr fracto~~rufu ~rufu ~mili ~illlli 
~ 

•• XJOOUlIi. 
~J\.lWWlAl\I-241 0.000£+00 0.0000 0.0008+00 0.0000 O.OOOE+OO 0.0000 0.0008+00 0.0000 0.0008+00 0.0000 0.000£+00 0.0000 3.8318+00 0.0023Co-60 0.000£+00 0.0000 0.0008+00 0.0000 O.OOOE+OO 0.0000 0.0008+00 0.0000 0.0008+00 0.0000 0.0008+00 0.0000 1.0838+02 0.0649Cs-131 0.000£+00 0.0000 0.000£+00 0.0000 O.OOOE+OO 0.0000 0.0008+00 0.0000 0.0008+00 0.0000 O.OOOE+OO 0.0000 2.161£+01 0.0166Eu-152 0.000£+00 0.0000 0.0008+00 0.0000 0.000£+00 0.0000 0.0008+00 0.0000 0.0008+00 0.0000 0.000£+00 0.0000 5.232£+01 0.0314Eu-154 0.000£+00 0.0000 0.000£+00 0.0000 O.OOOE+OO 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 O.OOOE+OO 0.0000 5.503£+01 0.0330Eu-155 0.000£+00 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 0.0008+00 0.0000 0.0008+00 0.0000 1.205E+00 0.0001H-3 0.000£+00 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.0008+00 0.0000 0.000£+00 0.0000 O.OOOE+OO 0.0000 6.153E-02 0.00001-129 0.000£+00 0.0000 0.0008+00 0.0000 0.000£+00 0.0000 O.OOOE+OO 0.0000 0.000£+00 0.0000 O.OOOE+OO 0.0000 3.341E+00 0.0020K-40 O.OOOE+OO 0.0000 0.000£+00 0.0000 O.OOOE+OO 0.0000 0.0008+00 0.0000 0.0008+00 0.0000 O.OOOE+OO 0.0000 1.1518+01 0.0069Na-22 0.000£+00 0.0000 0.0008+00 0.0000 0.0008+00 0.0000 0.0008+00 0.0000 0.0008+00 0.0000 O.OOOE+OO 0.0000 1.4508+01 0.0441

Np-231 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.0008+00 0.0000 0.0008+00 0.0000 0.0008+00 0.0000 O.OOOE+OO 0.0000 6.124E+Ol 0.0361
Pu-238 O.OOOE+OO 0.0000 0.0008+00 0.0000 0.0008+00 0.0000 0.0008+00 0.0000 0.0008+00 0.0000 O.OOOE+OO 0.0000 3.0298+00 0.0018
Pu-239 0.0008+00 0.0000 0.0008+00 0.0000 0.0008+00 0.0000 0.0008+00 0.0000 0.0008+00 0.0000 0.0008+00 0.0000 3.390E+00 0.0020 
Pu-240 O.OOOE+OO 0.0000 0.0008+00 0.0000 0.0008+00 0.0000 0.0008+00 0.0000 0.0008+00 0.0000 0.0008+00 0.0000 3.3898+00 0.0020
Ra-226 0.0008+00 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 0.0008+00 0.0000 0.000£+00 0.0000 0.0008+00 0.0000 1. 039E+03 0.6233 
Ra-228 0.0008+00 0.0000 0.0008+00 0.0000 0.0008+00 0.0000 0.000£+00 0.0000 0.0008+00 0.0000 0.0008+00 0.0000 1. 0238+02 0.0614 
Ru-l06 0.000£+00 0.0000 0.000£+00 0.0000 0.0008+00 0.0000 0.000£+00 0.0000 0.0008+00 0.0000 0.000£+00 0.0000 3.955£+00 0.0024 
Sr-90 O.OOOE+OO 0.0000 0.000£+00 0.0000 0.0008+00 0.0000 0.0008+00 0.0000 0.0008+00 0.0000 0.0008+00 0.0000 2.549£+01 0.0153 
Tc-99 0.0008+00 0.0000 0.0008+00 0.0000 O.OOOE+OO 0.0000 0.0008+00 0.0000 O.OOOB+OO 0.0000 0.0008+00 0.0000 4.151£+00 0.0025 
Th-228 0.0008+00 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.0008+00 0.0000 0.0008+00 0.0000 0.0008+00 0.0000 5.3048+01 0.0319 
Th-230 0.00011.:+00 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000£+00 0.0000 1. 281E+00 0.0008 
Th-232 0.0008+00 0.0000 0.0008+00 0.0000 0.0008+00 0.0000 0.0008+00 0.0000 0.0008+00 0.0000 0.0008+00 0.0000 2.0058+01 0.0120 
U-234 O.OOOE+OO 0.0000 0.0008+00 0.0000 0.000£+00 0.0000 0.0008+00 0.0000 0.0008+00 0.0000 0.0008+00 0.0000 5.4538-01 0.0003 
U-235 0.000£+00 0.0000 0.000£+00 0.0000 0.0008+00 0.0000 O.OOOE+OO 0.0000 0.0008+00 0.0000 0.000£+00 0.0000 6.651£+00 0.00,40
U-238 0.0008+00 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.741E+00 0.0010
1111111 111111111 111111 tttf1f111 1111f1 11t11f111 11f1ff ffffffff1 f1ffff fffffffff ffffff 1ffffff1f ffffff fffffffff ffftff 
Total O.OOOB+OO 0.0000 0.0008+00 0.0000 O.OOOB+OO 0.0000 0.0008+00 0.0000 0.000£+00 0.0000 0.0008+00 0.0000 1.6618+03 1.00'00 

O*SUm of all water independent and dependent pathways. 
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SUmmary ! Radionuc1ide SALs RESRAD Version 6.21 File: SALS02.RAD 

Total Dose Contributions TDOSE(i.p,t) for Individual Radionuc1ides (i) and pathways (p) 
As mrem/yr and Fraction of Total Dose At t = 3.000E+Ol years

0 Water Independent Pathways (Inhalation excludes radon)
0 Ground Inhalation Radon Plant Heat Hilk Soil 

Radio-~~~~~ ~~ 
Nuclide mrem/yr fracto ... JUUUUU\..lI..U.M.lUi. JWOOUUWi. JUUUtiUl wrufu illili wrufu fract. ~ruili ~lllih ~iillh ~iillh 
Am-241 3.391E-01 0.0002 1.2642-01 0.0001 O.OOOE+OO 0.0000 1.978E+00 0.0014 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.213E+00 0.0009
Co-60 2.367E+00 0.0017 1.187E-06 0.0000 O.OOOE+OO 0.0000 2.224E-02 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.707E-040.0000
Cs-137 1.3591+01 0.0098 4.713E-06 0.0000 O.OOOE+OO 0.0000 5.635E-Ol 0.0004 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 8.651E-03 0.0000
Eu-152 1.158E+Ol 0.0083 1.353E-05 0.0000 O.OOOE+OO 0.0000 1.892E-03 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 4.645E-04 0.0000 
Eu-154 5.603E+00 0.0040 7.738E-060.0000 O.OOOE+OO 0.0000 1.233E-03 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 3.026E-04 0.0000 
Eu-155 2.090E-02 0.0000 1.745E-07 0.0000 O.OOOE+OO 0.0000 3.076E-05 0.0000 0.000£+00 0.0000 O.OOOE+OO 0.0000 7.552E-06 0.0000 
H-3 O.OOOE+OO 0.0000 1.511E-15 0.0000 O.OOOE+OO 0.0000 1.028E-14 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 9.847E-19 0.0000 
I-129 1.035E-Ol 0.0001 5.117E-05 0.0000 O.OOOE+OO 0.0000 3.098E+00 0.0022 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 9.506E-02 0.0001 
K-40 8.374E+00 0.0060 3.704E-06 0.0000 O.OOOE+OO 0.0000 3.179£+00 0.0023 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 6.506E-03 0.0000 
Na-22 3.278E-02 0.0000 6.796E-I0 0.0000 O.OOOE+OO 0.0000 9.729E-05 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.195E-06 0.0000 
Np-237 8.908E+00 0.0064 1.614E-Ol 0.0001 O.OOOE+OO 0.0000 5.062E+Ol 0.0364 0.0001+00 0.0000 O.OOOE+OO 0.0000 1. 554E+00 0.0011 
PU-238 9.675E-04 0.0000 9.208E-02 0.0001 4.503E-08 0.0000 1.435E+00 0.0010 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 8.803E-Ol 0.0006 
PU-239 2.393E-03 0.0000 1.281E-Ol 0.0001 O.OOOE+OO 0.0000 2.018E+00 0.0015 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.238E+00 0.0009 
PU-240 1.194E-03 0.0000 1.278E-Ol 0.0001 2.5782-15 0.0000 2.0148+00 0.0014 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.235E+00 0.0009 
Ra-226 8.911E+Ol 0.0641 6.751E-03 0.0000 9.046E+02 0.6512 5.5132+01 0.0397 0.0001+00 0.0000 O.OOOE+OO 0.0000 2.006E+00 0.0014 
Ra-228 4.335E+00 0.0031 3.9498-03 0.0000 2.9828-01 0.0002 8.493E-Ol 0.0006 0.0001+00 0.0000 0.0001+00 0.0000 2.349E-02 0.0000 
RU-I06 8.0538-09 0.0000 1.102E-13 0.0000 O.OOOE+OO 0.0000 3.6232-10 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 7.416E-12 0.0000 
Sr-90 9.600E-02 0.0001 1.894E-04 0.0000 0.0001+00 0.0000 1.266E+01 0.0091 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.591E-02 0.0000 
Tc-99 9.945E-04 0.0000 2.4188-06 0.0000 O.OOOE+OO 0.0000 4.0422+00 0.0029 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 4.9648-04 0.0000 
Th-228 1.3112-03 0.0000 1.646E-06 0.0000 1.255E-04 0.0000 7.361E-06 0.0000 O.OOOE+OO 0.0000 0.0008+00 0.0000 4.515E-06 0.0000 
Th-230 1.1952+00 0.0009 9.748E-02 0.0001 1.203E+Ol 0.0087 9.036E-01 0.0007 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.097E-Ol 0.0002 
Th-232 1.2608+02 0.0907 5.9092-01 0.0004 7.5652+00 0.0054 3.401E+Ol 0.0245 0.0001+00 0.0000 O.OOOE+OO 0.0000 1. 719E+00 0.0012 
u-234 3.439E-03 0.0000 3.947E-02 0.0000 1.6558-03 0.0000 4.0368-01 0.0003 0.0001+00 0.0000 O.OOOE+OO 0.0000 9.9108-02 0.0001 
U-235 6.143E+00 0.0044 3.7478-02 0.0000 0.0001+00 0.0000 4.2458-01 0.0003 O.OOOE+OO 0.0000 0.0001+00 0.0000 9.705E-02 0'.0001 
U-238 1.228E+00 0.0009 3.527E-02 0.0000 4.777E-08 0.0000 3.835E-Ol 0.0003 0.000£+00 0.0000 O.OOOE+OO 0.0000 9.416£-02 0.0001 
fffffff fffffffff ffffff fffffffff ffffff fffffffff ffUff Ufffffff ffffff fffUUff flUff fffffffff ffffff fffffffff ffittt 
Total 2.790E+020.2009 1.4478+00 0.0010 9.2458+02 0.6655 1.737E+02 0.1251 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1. 051E+Ol 0: 0076 

.1 



... 
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Summary: Radionuclide SALs RESRAD Version 6.21 File: SALS02.RAD 

Total Dose contributions TDOS8(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 3.0008+01 years

0 	 Water Dependent Pathways
0 Water Fish Radon Plant Meat Milk All Pathways·
Radio-~~~~~~~ 
Nuclide mrem/yr fracto 	 ~ fracto mrem/yr fract. mrem/yr fracto ~ fractoAAl\..IU\.AA JOOOOWOOi. AJO\.A.M. ~illfu .. JI..IOOUJI. AlWWUOO\ AJO\.A.M. .lUWUWOOI. AJUU\A.A ~mili • • .... AJUU\A.A 

Am-241 0.0008+00 0.0000 0.0008+00 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.0008+00 0.0000 0.0008+00 0.0000 3.6578+00 0.0026
co-60 0.0008+00 0.0000 0.0008+00 0.0000 0.0008+00 0.0000 0.0008+00 0.0000 0.0008+00 0.0000 
 0.0008+00 0.0000 2.3898+00 0.0017Cs-137 0.0008+00 0.0000 0.0008+00 0.0000 0.0008+00 0.0000 0.0008+00 0.0000 O.OOOE+OO 0.0000 0.0008+00 0.0000 1.4168+01 0.0102
Eu-152 0.0008+00 0.0000 0.0008+00 0.0000 0.0008+00 0.0000 O.OOOE+OO 0.0000 0.0008+00 0.0000 0.0008+00 0.0000 1.1588+01 0.0083

8u-154 0.0008+00 0.0000 0.0008+00 0.0000 0.0008+00 0.0000 0.0008+00 0.0000 0.0008+00 0.0000 0.0008+00 0.0000 
 5.6058+00 0.0040
Eu-155 0.0008+00 0.0000 0.0008+00 0.0000 0.0008+00 0.0000 0.0008+00 0.0000 0.0008+00 0.0000 0.0008+00 0.0000 2.094E-02 0.0000

H-3 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.0008+00 0.0000 0.0008+00 0.0000 0.0008+00 0.0000 O.OOOE+OO 0.0000 1.179E-14 0.0000

I-129 0.0008+00 0.0000 0.0008+00 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.0008+00 0.0000 3.2968+00 0.0024

K-40 0.0008+00 0.0000 0.0008+00 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.0002+00 0.0000 0.0008+00 0.0000 1.156E+01 0.0083

Na-22 0.0008+00 0.0000 0.0008+00 0.0000 0.0008+00 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 3.2888-02 0.0000

Np-237 0.0008+00 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.0008+00 0.0000 0.000£+00 0.0000 O.OOOE+OO 0.0000 6.1248+01 0.0441 

Pu-238 O.OOOE+OO 0.0000 . 0.0008+00 0.0000 0.0008+00 0.0000 0.0008+00 0.0000 0.0008+00 0.0000 0.0008+00 0.0000 2.4088+00 0.0017 

Pu-239 0.0008+00 0.0000 0.0008+00 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.0008+00 0.0000 0.0008+00 0.0000 3.3878+00 0.0024 

Pu-240 0.00013+00 0.0000 0.0008+00 0.0000 0.0008+00 0.0000 0.0008+00 0.0000 0.0008+00 0.0000 O.OOOE+OO 0.0000 3.3788+00 0.0024 

Ra-226 0.0008+00 0.0000 0.0008+00 0.0000 0.0008+00 0.0000 0.0008+00 0.0000 0.0008+00 0.0000 0.0008+00 0.0000 1.0518+03 0.7564 

Ra-228 O.OOOE+OO 0.0000 0.0008+00 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.0008+00 0.0000 0.0008+00 0.0000 5.5108+00 0.0040 

Ru-106 0.0008+00 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.0008+00 0.0000 0.0008+00 0.0000 0.0008+00 0.0000 8.423E-09 0.0000 

Sr-90 0.0008+00 0.0000 0.0008+00 0.0000 0.0008+00 0.0000 0.0008+00 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.2788+01 0.0092 

Tc-99 0.0008+00 0.0000 O.OOOE+OO 0.0000 0.0001+00 0.0000 O.OOOE+OO 0.0000 0.0008+00 0.0000 O.OOOE+OO 0.0000 4.043E+00 0.0029 

Th-228 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.0008+00 0.0000 O.OOOB+OO 0.0000 0.0008+00 0.0000 1.4508-03 0.0000 

Th-230 0.000£+00 0.0000 O.OOOE+OO 0.0000 0.000£+00 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.0008+00 0.0000 1.4448+01 0.0104 

Th-232 0.0008+00 0.0000 0.0008+00 0.0000 0.0008+00 0.0000 0.0001+00 0.0000 O.OOOE+OO 0.0000 0.000£+00 0.0000 1.6998+02 0.1223 

U-234 0.0008+00 0.0000 O.OOOE+OO 0.0000 0.0008+00 0.0000 0.0008+00 0.0000 0.0008+00 0.0000 0.0008+00 0.0000 5.472E-01 0.0004 

U-235 O.OOOE+OO 0.0000 0.0008+00 0.0000 0.0008+00 0.0000 0.0008+00 0.0000 0.0008+00 0.0000 O.OOOE+OO 0.0000 6.702E+00 0.0048 

U-238 O.OOOE+OO 0.0000 0.00013+00 0.0000 0.000£+00 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000£+00 0.0000 1. 741E+00 0.0013

1111111 111111111 t1f1tt 1t1f111ff ftf1tf ffffftttt ftffff ftttttttt tttfff fffffffft tftttt fftffffff tfffft ttttttttt ttfftt 

Total O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.0008+00 0.0000 O.OOOE+OO 0.0000 0.0008+00 0.0000 0.0008+00 0.0000 1.38913+03 1.0000 


O·Sum of all water independent and dependent pathways. 

http:AAl\..IU
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Summary: Radionuclide SALs RESRAD Version 6.21 File: SALS02. RAD 

Total Dose contributions TDOSEli,p,t) for Individual Radionuclides Ii) and Pathways Ip)

As mrem/yr and Fraction of Total Dose At t = 1.0002+02 years


o 	 Water Independent Pathways IInhalation excludes radon) 
o 	 Ground Inhalation Radon Plant Meat Milk Soil 

Radio-~~~~~~~ 

~~rufu ~illfu~rufu~mlli.~illfu ~illfu ~mili 
Am-241 3.031E-Ol 0.0002 1.129E-01 0.0001 O.OOOE+OO 0.0000 1.768E+00 0.0013 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.084E+00 0.0008 
Co-60 2.379E-04 0.0000 1.193E-10 0.0000 O.OOOE+OO 0.0000 2.236E-06 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1. 716E-08 0.0000 
Cs-137 2.696E+00 0.0020 9.351E-07 0.0000 0.0002+00 0.0000 1.118E-01 0.0001 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.716E-03 0.0000 
Eu-152 3.040E-Ol 0.0002 3.551E-07 0.0000 O.OOOE+OO 0.0000 4.967E-05 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.219E-05 0.0000 
Eu-154 2.259E-02 0.0000 3.119E-08 0.0000 O.OOOE+OO 0.0000 4.969E-06 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.2202-06 0.0000 
Eu-155 1.180E-06 0.0000 9.848E-12 0.0000 O.OOOE+OO 0.0000 1.736E-09 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 4.262E-I0 0.0000 
H-3 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
1-129 9.972E-02 0.0001 4.931E-05 0.0000 O.OOOE+OO 0.0000 2.985E+00 0.0022 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 9.161E-02 0.0001 
K-40 8.362E+00 0.0061 3.698E-06 0.0000 0.0002+00 0.0000 3.174E+00 0.0023 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 6.497E-03 0.0000 
Na-22 2.611E-I0 0.0000 5.414E-18 0.0000 O.OOOE+OO 0.0000 7.750E-13 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 9.518E-15 0.0000 
Np-237 8.907E+00 0.0065 1.614E-01 0.0001 O.OOOE+OO 0.0000 5.062E+01 0.0372 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.554E+00 0.0011 
Pu-238 5.571E-04 0.0000 5.297E-020.0000 1.405E-060.0000 8.256E-OI0.0006 O.OOOE+OO·O.OOOO O.OOOE+OO 0.0000 5.064E-Ol 0.0004 
Pu-239 2.388E-03 0.0000 1.279E-01 0.0001 O.OOOE+OO 0.0000 2.014E+00 0.0015 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.236E+00 0.0009 
Pu-240 1.185E-03 0.0000 1.269E-01 0.0001 4.622E-14 0.0000 1.999E+00 0.0015 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.226E+00 0.0009 
Ra-226 8.646E+01 0.0635 8.8832-03 0.0000 8.775E+02 0.6445 6.742E+Ol 0.0495 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.803E+00 0.0021 
Ra-228 9.385E-04 0.0000 8.550E-07 0.0000 6.4572-05 0.0000 1.838E-04 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 5.0848-06 0.0000 
Ru-l06 O.OOOE+OO 0.0000 0.0002+00 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
Sr-90 1.814E-02 0.0000 3.578E-05 0.0000 O.OOOE+OO 0.0000 2.391E+00 0.0018 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 4.895E-03 0.0000 
Tc-99 9.302E-04 0.0000 2.262E-06 0.0000 O.OOOE+OO 0.0000 3.780E+00 0.0028 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 4.643E-04 0.0000 
Th-228 1.268E-14 0.0000 1.592E-17 0.0000 1.214E-15 0.0000 7.117E-17 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 4.365E-17 0.0000 
Th-230 3.855E+00 0.0028 9.766E-02 0.0001 3.903E+Ol 0.0287 2.8342+00 0.0021 0.0002+00 0.0000 O.OOOE+OO 0.0000 2.870E-Ol 0.0002 
Th-232 1.303E+02 0.0957 5.948E-Ol 0.0004 7.863E+00 0.0058 3.486E+01 0.0256 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.742E+00 0.0013 
U-234 5.0332-03 0.0000 3.9522-02 0.0000 1.779E-02 0.0000 4.046E-01 0.0003 O.OOOE+OO 0.0000 0.0002+00 0.0000 9.922E-02 0.0001 
U-235 6.164E+00 0.0045 4.055E-02 0.0000 O.OOOE+OO 0.0000 5.403E-01 0.0004 O.OOOE+OO 0.0000 0.0002+00 0.0000 1.090E-01 0.0001 
U-238 1.2282+00 0.0009 3.527E-02 0.0000 1.6952-06 0.0000 3.835E-01 0.0003 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 9.417E-02 0.0001 
fffffff iffffffff ffffff fffffffff ffffff fffffffff ffffff fffffffff ffffff fffffffff ffffff ftffftfft ftUff UffUfff fUfff 
Total 2.488E+02 0.1827 1.399E+00 0.0010 9.244E+02 0.6790 1.761E+02 0.1293 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.0852+01 0.0080 

.1 



" 

lRESRAD, Version 6.21 T« Limit =0.5 year 1112512002 10:24 Page 26 
Summary: Radionuclide SALs RESRAD Version 6.21 File: &ALS02.RAD 

Total Dose Contributions TDOS£li,p,t) for Individual Radionuclides (i) and Pathways Ip)
As mrem/yr and Fraction of Total Dose At t = 1.0008+02 years

0 Water Dependent Pathways
0 Water Fish Radon Plant Meat MilkRadio-~~~~~~ ~ NUclide mrem/¥.! fracto ~llilli mrem/¥.! fracto 

M.l!JUIJ\A ~ A.l\A.iUU\. ~~ ~mili ~fWt. ~mfu ~illlliAm-241 0.000£+00 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 0.0008+00 0.0000 3.268E+00 0.0024co-60 0.000£+00 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 2.4018-04 0.0000Cs-137 0.000£+00 0.0000 0.0008+00 0.0000 0.000£+00 0.0000 0.0008+00 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 2.809£+00 0.0021£u-lS2 0.000£+00 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 0.0008+00 0.0000 0.000£+00 0.0000 3.041£-01 0.0002Btl-154 0.000£+00 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 2.2592-02 0.0000Btl-ISS 0.000£+00 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 0.0008+00 0.0000 1.182£-06 0.0000H-3 0.000£+00 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 0.000£+00 0.00001-129 0.000£+00 0.0000 O.OOOE+OO 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 3.177£+00 0.0023K-40 0.000£+00 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 1.154£+01 0.0085Na-22 0.000£+00 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 2.619£-10 0.0000
NP-237 0.000£+00 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 6.124E+Ol 0.0450
Pu-238 0.000£+00 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 0.0008+00 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 1.385£+00 0.0010
Pu-239 0.000£+00 0.0000 0.000£+00 0.0000 0.0002+00 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 3.380£+00 0.0025
Pu-240 0.000£+00 0.0000 0.0002+00 0.0000 O.OOOE+OO 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 0.000£+00 0.000,0 3.3538+00 0.0025
Ra-226 0.000£+00 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 1.034£+03 0.7596
Ra-228 0.000£+00 0,0000 0.000£+00 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 0.0008+00 0.0000 1.1938-03 0.0000
Ru-l06 0.000£+00 0.0000 O.OOOB+OO 0.0000 O.OOOB+OO 0.0000 0.0008+00 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 0.000£+00 0.0000
Sr-90 0.0008+00 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 O.OOOB+OO 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 2.414£+00 0.0018
Tc-99 0.000£+00 0.0000 0.0008+00 0.0000 0.000£+00 0.0000 0.0008+00 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 3.782£+00 0.0028 
Th-228 0.000£+00 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 0.0008+00 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 1.402£-14 0.0000 
Th-230 0.000£+00 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 4.611£+01 0.0339 
Th-232 0.000£+00 0.0000 0.0008+00 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 1.7542+02 0.1288 
U-234 0.000£+00 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 5.661£-01 0.0004 
U-235 0.000£+00 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 O.OOOE+OO 0.0000 6.854£+00 0.0050 
U-238 0.0008+00 0.0000 0.000£+00 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1. 741E+00 0.0013
ttftttt fffffffff fftfff ffffUfff ffffff ffffff1tf fftfff ftfffffff ffffff fffffffff ffffff fffffffff ffffff fffffffff fffftf 
Total 0.0008+00 0.0000 0.0002+00 0.0000 O.OOOB+OO 0.0000 0.0008+00 0.0000 0.0008+00 0.0000 0.0002+00 0.0000 1.3628+03 1.0000 

O*SUm of all water independent and dependent pathways. 



lRESRAD. Version 6.~1 T« Limit: 0.5 year 11/~5/~00~ 10:~4 Page ~7 
summary : Radionuclide SALs RESRAD Version 6.~1 File: SALSO~.RAD 

Total Dose contributions TDOSE(i.p.t) for Individual Radionuclides (i) and pathways (p) 

0 
0 Ground 

As mrem/yr and Fraction of Total Dose At t = 1.000E+03 years 
Water Independent Pathways (Inhalation excludes radon) 

Inhalation Radon Plant Heat Hilk Soil 
Radio­~~~~~~~ 

~~rufu ~ ..... fracto 
~ 

mrem/r.:
UWAAJI.A 

tract. 
~ 
~ fracto 
.~ 
~ .. fracto 
~ 

mrem/r.: fracto 
~mw ~ruili 

Am-~41 7.257£-02 0.0001 ~.654E-0~ 0.0000 O.OOOE+OO 0.0000 4.23~£-01 0.0003 0.000£+00 0.0000 0.000£+00 0.0000 ~.548E-01 O.OOO~ 
Co-60 0.000£+00 0.0000 0.000£+00 0.0000 O.OOOE+OO 0.0000 0.000£+00 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000£+00 0.0000 
Cs-137 2.510E-09 0.0000 8.708£-16 0.0000 O.OOOE+OO 0.0000 1.041E-10 0.0000 O.OOOE+OO 0.0000 O.ooOE+OO 0.0000 1.598E-1~ 0.0000 
Eu-15l 1.439E-21 0.0000 ~.50~E-15 0.0000 O.OOOE+OO 0.0000 7.909E-15 0.0000 O.OOOE+OO 0.0000 0.000£+00 0.0000 1.942E-15 0.0000 
Eu-154 O.OOOE+OO 0.0000 0.000£+00 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000£+00 0.0000 O.OOOE+OO 0.0000 
£u-155 O.OOOE+OO 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 
H-3 0.000£+00 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 
I-129 6.195£-02 0.0000 3.064E-050.0000 O.OOOE+OO 0.0000 1.855E+00 0.0014 0.000£+00 0.0000 0.000£+00 0.0000 5.691£-02 0.0000 
K-40 8.~048+00 0.0061 3.6~9£-06 0.0000 0.000£+00 0.0000 3.114£+00 0.0023 0.0008+00 0.0000 0.000£+00 0.0000 6.374E-03 0.0000 
Na-~2 0.000£+00 0.0000 0.000£+00 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 
Np-237 
Pu-~38 

8.904£+00 0.0066 
4.487£-05 0.0000 

1.6168-01 0.0001 
5.763£-05 0.0000 

O.OOOE+OO 0.0000 
4.387£-04 0.0000 

5.058£+01 0.0374 
8.523£-04 0.0000 

0.0008+00 0.0000 
0.000£+00 0.0000 

0.0008+00 0.0000 
0.000£+00 0.0000 

1.554£+00 0.0012 
4.509£-04 0.0000 

Pu-239 2.3328-03 0.0000 1.~46£-01 0.0001 0.000£+00 0.0000 1.963£+00 0.0015 0.0008+00 0.0000 0.000£+00 0.0000 1.204£+00 0.0009 
Pu-~40 1.078£-03 0.0000 1.153£-01 O. 0001 5.426£-1~ 0.0000 1.817£+00 0.0013 O.OOOE+OO 0.0000 0.000£+00 0.0000 1.114£+00 0.0008 
Ra-~26 5.845£+01 0~0433 6.~15£-03 0.0000 5.9338+0~ 0.439~ 4.683£+01 0.0347 0.0008+00 0.0000 0.000£+00 0.0000 1.972£+00 0.0015 
Ra-2~8 0.000£+00 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 O.OOOB+OO 0.0000 0.0008+00 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 
Ru-l06 0.000£+00 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 O.OOOE+OO 0.0000 0.0008+00 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 
Sr-90 8.9788-12 0.0000 1.771E-14 0.0000 0.000£+00 0.0000 1.184£-09 0.0000 O.OOOE+OO 0.0000 0.000£+00 0.0000 ~.4~3£-1~ 0.0000 
Tc-99 3.937£-04 0.0000 9.574£-07 0.0000 0.000£+00 0.0000 1.600£+00 0.001~ 0.000£+00 0.0000 0.000£+00 0.0000 1.965£-04 0.0000 
Th-228 0.0008+00 0.0000 0.0008+00 0.0000 O.OOOB+OO 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 
Th-230 3.160£+01 0.0234 9.983£-02 0.0001 3.206£+0~ 0.2374 ~.504£+01 0.0195 0.000£+00 0.0000 0.0008+00 0.0000 1.2~OE+00 0.0009 
Th-23~ 1. 303£+02 0.0965 5.949£-01 0.0004 7.863£+00 0.0058 3.486E+01 0.0~58 O.OOOE+OO 0.0000 0.000£+00 0.0000 1.742E+00 0.0013 
U-~34 1.559£-01 0.0001 4.013E-02 0.0000 1.549£+00 0.0011 5.213E-01 0.0004 0.000£+00 0.0000 O.OOOE+OO 0.0000 1. 051E-01 0.0001 
U-235 6.486£+00 0.0048 8.533£-02 0.0001 0.000£+00 0.0000 2.070E+00 0.0015 0.000£+00 0.0000 0.0001+00 0.0000 2.7571-01 0.0002 
U-238 1.225E+00 0.0009 3.530E-02 0.0000 1.516E-03 0.0000 3.939E-01 0.0003 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 9.422£-02 0.0001 
flfl111 fffffffff ffffff fffUUU fUfU fUfUUf UUU UUfUU ffffU fffffffff UUff ffffUfU ffffff UfffffffffUff 
Total 2.455E+02 0.1818 1.~90E+00 0.0010 9.233E+02 0.6835 1.711£+0~ 0.1~66 0.000£+00 0.0000 0.000£+00 0.0000 9.599£+00 0.0071 

•.11" 
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1RESRAD, Version 6.21 T« Limit =0.5 year 11/25/2002 10:24 Page 29 
Summary : Radionuclide SALs RESRAD Version 6.21 File: SALS02.RAD 

Total Dose Contributions TDOSE(i,p.t) for Individual Radionuc1ides (1) and Pathways (p) 
As mrem/yr and Fraction of Total Dose At t =1.0008+03 years

0 Water Dependent Pathways
0 Water Fish Radon Plant Meat MilkRadio-~~~~~~ ~ 

~ fracto ~ fracto mrem/f.?; fract. mrem/f.?; fracto mrem/yr fracto. . . '.IUUUUUI.miliA ~ illfu. ~illili " .IUUUUUI. JUUllI.JJ!JUUl. .lWUiJiJi. ~ .lWUiJiJi. ~ .lWUiJiJi.Arn-241 0.0008+00 0.0000 0.0008+00 0.0000 0.0008+00 0.0000 0.0008+00 0.0000 0.000£+00 0.0000 0.0008+00 0.0000 7.771E-Ol 0.0006Co-60 O.OOOE+OO 0.0000 0.0008+00 0.0000 0.0008+00 0.0000 0.0008+00 0.0000 0.000£+00 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000Cs-137 0.000£+00 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 O.OOOE+OO 0.0000 0.0008+00 0.0000 2.616E-09 0.0000Eu-152 0.000£+00 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 O.OOOE+OO 0.0000 0.000£+00 0.0000 1.235£-14 0.0000Eu-154 0.000£+00 0.0000 0.000£+00 0.0000 O.OOOE+OO 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 O.OOOE+OO 0.0000Eu-155 0.000£+00 0.0000 0.000£+00 0.0000 0.0008+00 0.0000 0.000£+00 0.0000 O.OOOE+OO 0.0000 0.0008+00 0.0000 0.000£+00 0.0000H-3 0.000£+00 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 0.0008+00 0.0000 O.OOOE+OO 0.0000
1-129 O.OOOE+OO 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1. 973£+00 0.0015
K-40 0.000£+00 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 1.132E+Ol 0.0084
Na-22 O.OOOE+OO 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 O.OOOE+OO 0.0000

Np-237 0.000£+00 0.0000 0.000£+00 0.0000 0.0008+00 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 6.120£+01 0.0453

PU-239 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 1.844£-03 0.0000

PU-239 0.000£+00 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 o.OOOE+OO '0.0000 3.293E+00 0.0024 

PU-240 0.000£+00 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 0.0008+00 0.0000 3.047£+00 0.0023

Ra-226 0.000£+00 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 0.0008+00 0.0000 0.000£+00 0.0000 7.0058+02 0.5196 

Ra-228 0.000£+00 0.0000 O.OOOE+OO 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

Ru-106 0.0008+00 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 

Sr-90 0.000£+00 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 1.1958-09 0.0000 

Tc-99 0.000£+00 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 0.0001!:+00 0.0000 1.601£+00 0.0012 

Th-229 0.0008+00 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 O.OOOE+OO 0.0000 

Th-23 0 0.000£+00 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 O.OOOE+OO 0.0000 0.000£+00 0.0000 3.786E+02 0.2803 

Th-232 0.000£+00 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 1. 754E+02 0.1299 

U-234 0.000£+00 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.370£+00 0.0018 

U-235 0.000£+00 0.0000 0.0008+00 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 0.0001+00 0.0000 8.916E+00 0.Q066 

U-238 0.000£+00 0.0000 0.0008+00 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.740E+00 0.Q013

11ttttt tt1t1111f 111111 1Uttf1U UU11 11t111f11 111t11 tfffff1ff ffffff fffffftf1 t1tf11 ftttttttt £tttff ttfttttft ffifff 
Total 0.000£+00 0.0000 O.OOOE+OO 0.0000 0.000£+00 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0,0000 O.OOOE+OO 0.0000 1.351£+03 1.0000 

O·Sum of all water independent and dependent pathways. 



lRESRAD. Version 6.21 T« Limit = 0.5 year 11/25/2002 10:24 Page 29 
Summary : Radionuc1ide SALs RESRAD Version 6.21 File: SALS02.RAJ) 

Dose/SOurce Ratios SUmmed Over All Pathways 

Parent and Progeny Principal Radionuc1ide Contributions Indicated 


OParent Product Branch DSR(j.t) (mrem/yr)/(pCi/q)

Jfu.u ~~ t= ~ wrum. ~ hlmlli ~ 
Am-241 Am-241 1.000E+00 3.837E-Ol 3.831E-01 3.6568-01 3.267E-Ol 7.6728-02 
Am-241 Np-237 1.000E+00 9.877E-07 2.967E-06 5.904E-05 1.8418-04 9.856E-04 
Am-241 U-233 1.000E+00 1.388E-14 9.494E-14 3.665E-l1 3.832E-I0 2.4958-08 
Am-241 Th-229 1.0008+00 9.6618-18 1.4478-16 1.081E-12 3.752E-11 2.6278-08 
Am-241 iDSR(j) 3.837E-Ol 3.831E-01 3.657E-Ol 3.2688-01 7.771E-02 

OCo-60 Co-60 1.000E+00 1.235E+Ol 1.083E+Ol 2.389E-01 2.401E-05 O.OOOE+OO 
OCs-137 Cs-137 1.000£+00 2.832E+00 2.767E+00 1.416E+00 2.809E-Ol 2.616E-10 
OEu-1S2 Eu-152 7.208E-01 3.972E+00 3.771E+00 8.348E-01 2.192E-02 1.038E-22 
OEu-152 Eu-152 2.792E-01 1.539E+00 1.461E+00 3.233E-Ol 8.489E-03 4.020E-23 

Eu-152 Gd-1S2 2.792E-Ol 3.157E-17 9.257E-17 9.825E-16 1.2298-15 1.235E-15 
Eu-152 iDSR(j} 1.539E+00 1.461E+00 3.233E-Ol 8.489E-03 1.23SE-15 

OEu-1S4 Eu-154 1.0008+00 5.954E+00 5.5038+00 5.6058-01 2.259£-03 3.6888-34 
OEu-155 Eu-155 1.0008+00 1.386E-01 1.20SE-01 2.0948-03 1.1828-07 O.OOOE+OO 
OH-3 H-3 1.000E+00 1.6888-02 6.1538-03 1.1798-15 0.0008+00 0.0008+00 
01-129 1-129 1.000E+00 3.349E-01 3.3478-01 3.296E-Ol 3.177E-Ol 1.973E-01 
OK-40 K-40 1.000E+00 1.157E+00 1.1578+00 1.156£+00 1.1548+00 1.132E+00 
ONa-22 Na-22 1.000E+00 9.7248+00 7.4508+00 3.288E-03 2'619E-11 O.OOOE+OO 
0~-237 ~-237 1.0008+00 6.1248+00 6.1248+00 6.1248+00 6.124E+00 6.1198+00 

Np-237 U-233 1.0008+00 1.265E-07 3.740E-07 7.5378-06 2.482£-05 2.462£-04 
~-237 Th-229 1.0002+00 1.193E-10 8.3418-10 3.320E-07 3.5962-06 3.4578-04 
~-237 iDSR(j) 6.124E+00 6.124E+00 6.1242+00 6.124E+00 6.120E+00 

OPu-238 Pu-238 1.000E+00 3.0538-01 3.029E-01 2.4082-01 1.385E-01 1.132E-04 
Pu-238 U-234 1.000E+00 7.693£-08 2.3032-07 4.189E-06 1.0728-05 1.947£-05 
Pu-238 Th-230 1.000E+00 2.613E-13 1.8198-12 6.7138-10 6.1528-09 1.7162-07 
Pu-238 Ra-226 1.000E+00 4.771E-14 7.145E-13 5.097E-09 1.591B-07 4.9668-05 
Pu-238 ph-210 1.0008+00 1.3028-17 3.9328-16 4.3448-11 3.2348-09 1.970E-06 
Pu-238 aDSR(j) 3.0538-01 3.0298-01 2.408E-01 1.3858-01 1.844E-04 

OPu-239 Pu-239 1.000E+00 3.390E-01 3.3908-01 3.3878-01 3.3808-01 3.2938-01 
Pu-239 U-23S 1.000E+00 3.274E-I0 9.822E-I0 1.996E-08 6.5718-08 6.450B-07 
PU-239 Pa-231 1.000E+00 2.282E-14 1.602E-13 6.4008-11 6.940E-10 6.7668-08 
Pu-239 Ac-227 1.0008+00 1.243E-16 1.837E-15 1.115B-ll 2.633E-10 4.288E-08 
Pu-239 iDSR(j) 3.390B-Ol 3.3908-01 3.387E-Ol 3.380B-01 3.2938-01 

~ 



" 
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summary : Radionuclide SALs RESRAD Version 6.21 File: SALS02.RAD 


Dose/Source Ratios summed Over All pathways 

Parent and Progeny principal Radionuclide Contributions Indicated 


OParent Product Branch 
(i) (j) Fraction* 

AiUI.AlI..!Ui. JWlIWO\ ~ 
Pu-240 Pu-240 1.0008+00 
Pu-240 u-236 1.0008+00 
Pu-240 Th-2321.0008+00 
Pu-240 Ra-228 1.000£+00 
Pu-240 Th-228 1.0008+00 
Pu-240 ADSR(j) 

ORa-226 Ra-226 1.0008+00 
Ra-226 Pb-210 1.000£+00 
Ra-226 ~DSR(j) 

ORa-228 Ra-228 1.000E+00 
Ra-228 Th-228 1.000E+00 
Ra-228 ADSR(j) 

ORu-l06 Ru-l06 1.000£+00 
OSr-90 Sr-90 1.000£+00 
OTc-99 Tc-99 1.0008+00 
OTh-22B Th-228 1.0008+00 
OTh-230 Th-230 1.000E+00 
Th-230 Ra-226 1.000E+00 
Th-230 Pb-2l0 1.0008+00 
Th-230 iDSR(jl 

OTh-232 Th-232 1.0008+00 
Th-232 Ra-228 1.0008+00 
Th-232 Th-228 1.0008+00 
Th-232 iDSR(j) 

OU-234 U-234 1.0008+00 
U-234 Th-230 1.0008+00 
U-234 Ra-226 1.000E+00 
U-234 Pb-210 1.0008+00 
U-234 iDSR(;) 

OU-235 u-235 1.0008+00 
U-235 Pa-231 1.0008+00 
U-235 Ac-227 1.000E+00 
u-235 IDSR(;) 

DSR(j,tl (mrem/yrl/(pCi/gl 
t= 	~.OOOE+OO 1.000£+00 3.000E+Ol 1.000E+02 1.000E+03 

JIJUiJI..!OOW\ ~ .iWWJ!J\AI\ AlUI..liIUOOUl JOOUU\..i\.IUIA 
3.3898-01 3.388E-Ol 3.378E-Ol 3.353E-Ol 3.0478-01 
7.6338-10 2.293E-09 4.65BE-08 1.529E-07 1.450E-06 
7.3688-20 5.139E-19 2.041B-16 2.2118-15 2.121E-13 
5.8168-20 8.526E-19 3.322E-15 5.086B-14 5.657E-12 
4.4738-21 1.279E-19 2.979B-15 5.3418-14 6.269E-12 
3.389B-Ol 3.38BE-Ol 3.378B-Ol 3.3538-01 3.047E-Ol 
1.038E+02 1.037E+02 1.0248+02 9.9348+01 6.716E+Ol 
6.864E-02 2.015E-Ol 2.678E+00 4.080E+00 2.892E+00 
1.038E+02 1.039E+02 1.051E+02 1.034E+02 7.005E+Ol 
7.6838+00 6.8108+00 2.065E-Ol 4.4688-05 O.OOOE+OO 
1.406E+00 3.421E+00 3.445E-Ol 7.459E-05 O.OOOE+OO 
9.089E+00 1.0238+01 5. 510E-Ol. 1.193B-04 O.OOOE+OO 
7.8748-01 3.955E-Ol 8.423E-I0 9.857E-31 O.OOOE+OO 
2.610E+00 2.549E+00 1.2788+00 2.414E-Ol 1.195E-I0 
4.161E-Ol 4.157E-Ol 4.043E-Ol 3.782E-01 1.601E-01 
7.6208+00 5.3048+00 1.450E-04 1.402E-15 O.OOOE+OO 
6.118E-02 6.11BE-02 6.117E-02 6.113E-02 6.063E-02 
2.2478-02 6.741E-02 1.362£+00 4.419E+00 3.630E+01 
1.003B-05 6.873E-05 2.051E-02 1.308E-Ol 1.501E+00 
8.3678-02 1.287E-01 1.4448+00 4.611E+00 3.786E+Ol 
3.0088-01 3.008E-Ol 3.0088-01 3.008B-01 3.0088-01 
4.7158-01 1.344B+00 7.941B+00 8.1548+00 8.154B+00 
5.8838-02 3.6068-01 8.1408+00 9.085B+00 9.085E+00 
8.3118-01 2.0058+00 1.699B+Ol 1.1548+01 1.7548+01 
5.452E-02 5.452E-02 5.452E-02 5.450B-02 5.424B-02 
2.764E-07 8.2138-07 1.680B-05 5.531E-05 5.471B-04 
6.743E-08 4.720B-07 1.874E-04 2.0138-03 1.7538-01 
2.280E-l1 3.342B-I0 2.0198-06 4.762E-05 7.0068-03 
5.453E-02 5.453E-02 5.472E-02 5.661E-02 2.3708-01 
6.649E-Ol 6.649B-Ol 6.649B-Ol 6.648B-Ol 6.6338-01 
6.967B-05 2.094E-04 4.262B-03 1.403B-02 1.381E-Ol 
5.021B-07 3.4618-06 1.0368-03 6.6298-03 9.0238-02 
6.650E-Ol 6.6518-01 6.702B-Ol 6.8548-01 8.916B-Ol 
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summary : Radionuclide SALs RESRAD version 6.21 File: SALS02.RAD 

Dose/Source Ratios summed Over All Pathways 
Parent and Progeny principal Radionuclide contributions Indicated 

OParent Product Branch DSR(j,t) (mrem/yr)/(pci/g) 
(i) ....1jl .... Fraction· t= 0.0008+00 1.000E+00 3.0008+01 1.000£+02 1.000E+03 
~~~ ~ AJOOWW\l.lWOOU\AA)\ ~~ 
U-238 U-238 1.0008+00 1.741£-01 1.741E-Ol 1.741E-Ol 1.740E-Ol 1.7378-01 

U-238 U-234 1.000E+00 7.729E-08 2.319E-07 4.7148-06 1.553E-05 1.5418-04 

u-238 Tb-230 1.0008+00 2.6198-13 1.8278-12 7.263E-I0 7.8818-09 7.7728-07 

U-238 Ra-226 1.0008+00 4.779E-14 7.1698-13 5.4088-09 1.9198-07 1.716E-04 

U-238 Pb-210 1.000E+00 1.3048-17 3.9428-16 4.5618-11 3.8068-09 6.648E-06 

u-238 IOSR(j) 1.741£-01 1.7418-01 1.741B-Ol 1.7418-01 1.740B-Ol 

t1t1111 ttttt1t fttfftftf ffttttttt ffttfffff tfftffftf fffffffff fffffffff 

·Branch Fraction is the cumulative factor for the j't principal radionuclide daughter: CUMBRF(j) = BRF(1)*SRP(2) * .,. SRP(j).
The DSR includes contributions from associated (half-life 6 0.5 yr) daughters. 

o 
Single Radionuclide Soil Guidelines G(i,t) in PCi/g

Basic Radiation Dose Limit = 1.500E+Ol mrem/yr
ONuclide 

(i) t= 0.000£+00 1.000E+00 3.0008+01 1.000E+02 1.000E+03 

ilJ\.liJ\JUiJI. ~ ~ JiJiJ\.iUUU\..I AA.lliUiJUUU\. ~ 

Am-241 3.909E+Ol 3.916E+Ol 4.1028+01 4. 589E+Ol 1.930E+02 

Co-60 1.2158+00 1.386E+00 6.279E+Ol 6.2468+05 *1.1318+15 

Cs-137 5.2978+00 5.421E+00 1.059E+Ol 5.339E+Ol 5.7348+10 

8u-152 2.7228+00 2. 867E+00 1.295E+Ol 4.9338+02 *1. 7658+14 

Eu-154 2.5198+00 2.7268+00 2.676E+Ol 6.639E+03 ·2.639E+14 

Eu-155 1.082E+02 1.245E+02 7.164E+03 1.269E+08 *4.651E+14 

H-3 8.886E+02 2.438E+03 *9.5948+15 *9.5948+15 *9.5948+15 

1-129 4.479E+Ol 4.4818+01 4.5508+01 4.7228+01 7.6018+01 

K-40 1.29711:+01 1.2971:+01 1.298:£+01 1.300£+01 1.3258+01 

Na-22 1.543£+00 2.013£+00 4.562£+03 5. 727E+11 *6.244E+15 

Np-237 2.449E+00 2.449£+00 2.449E+00 2.4491:+00 2.4518+00 

Pu-238 4.914£+01 4.953£+01 6.228£+01 1.0831:+02 8.1331:+04 

Pu-239 4.425£+01 4.425E+Ol 4.429E+Ol 4.4388+01 4. 555E+Ol 

Pu-240 4.4278+01 4.4271:+01 4.4418+01 4.4741:+01 4. 922E+Ol 

Ra-226 1.445£-01 1.444£-01 1.4278-01 1. 450E-Ol 2.1411:-01 

Ra-228 1.6508+00 1.4661:+00 2.7228+01 1.258£+05 *2.7268+14 

Ru-l06 1.905£+01 3,. 792E+Ol 1.7818+10 ·3.347B+15 *3.347£+15 

Sr-90 5.746£+00 5.885£+00 1.1748+01 6.213E+Ol 1.2558+11 

Te-99 3.605E+Ol 3.6098+01 3.7108+01 3.967E+Ol 9.3718+01 

Th-228 1.969E+00 2.8288+00 1.0341:+05 ·8.1928+14 *8.1928+14 

Tb-230 1. 793E+02 1. 166E+02 1.039E+Ol 3.253B+00 3.9628-01 

Th-232 1.805£+01 7.4818+00 8.829E-Ol 8.5528-01 8. 552E-Ol 

U-234 2.7518+02 2.751£+02 2.74lE+oa a.650B+02 6. 328E+Ol 

U-63J 1.15&1.01 2.2;SU.Ol 2Jl~R..01 ~.1a9£+Ol 1.692£+01 
U-238 8.6168+01 8.6168+01 8.6178+01 8.618E+Ol 8.6208+01 
Ufffff fffffffff fffffffff fffffffff fffffffff fffffffff 
.At specific activity limit 

,,' 

http:2.2;SU.Ol
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summary : Radionuclide SALs RESRAD Version 6.21 File: SALS02.RAD 

summed Dose/Source Ratios DSR(i,t) in (mrem/yrl/(pCi/OI
and Single Radionuclide Soil Guidelines G(i,t) in pCi/g 

at tmin = time of minimum sinole radionuc1ide soil guideline
and at tmax = time of maximum total dose =O.OOOE+OO years

ONUclide Initial tmin DSR(i,tmin) G(i.tmin) DSR(i.tmax) G(i,tmax) 

~ Jiiliih ~ JUOOUOOUU\ ~ JUOOUOOUU\ ~ 
Am-241 1.000E+Ol O.OOOE+OO 3.937E-01 3.9092+01 3.837E-01 3.9098+01 
Co-60 1.000E+Ol O.OOOE+OO 1.235E+01 1.215E+00 1.235E+Ol 1.215E+00 
Cs-137 1.000E+Ol O.OOOE+OO 2.832E+00 5.297E+00 2.832E+00 5.297E+00 
EU-152 1.000E+Ol 0.0002+00 5.511E+00 2.7222+00 5.511E+00 2.722E+00 
Eu-154 1.000E+01 O.OOOE+OO 5.9542+00 2.519E+00 5.954E+00 2.519E+00 
Eu-15S 1.000E+01 0.0002+00 1.386E-01 1.082E+02 1.386E-01 1.092E+02 
H-3 1.0002+01 O.OOOE+OO 1.699E-02 9.996E+02 1.698E-02 9.8862+02 
1-129 1.000E+01 O.OOOE+OO 3.349E-01 4.4798+01 3.3498-01 4.479£+01 
K-40 1.000E+01 0.0008+00 1.1578+00 1.297E+Ol 1.157E+00 1.297E+01 
Na-22 1.000E+01 O.OOOE+OO 9.724E+00 1.543E+00 9. 724E+00 1. 543E+00 
NP-237 1.000E+01 0.0008+00 6.124E+00 2.4498+00 6.124E+00 2.4492+00 
Pu-239 1.000E+01 O.OOOE+OO 3.053E-Ol 4.914E+01 3.0538-01 4.9148+01 
Pu-239 1.000E+01 O.OOOE+OO 3.3908-01 4.4258+01 3.390E-01 4.4252+01 
PU-240 1.000E+01 0.0002+00 3.389E-Ol 4.427E+01 3.389E-01 4.427E+01 
Ra-226 1.0008+01 34.81 ft 0.07 1.051E+02 1.427E-01 1.038E+02 1.4452-01 
Ra-228 1.000E+01 2.128 ft 0.004 1.0598+01 1.417E+00 9.089E+00 1.650E+00 
Ru-106 1.000E+01 0.0008+00 7.974£-01 1.9058+01 7.974E-01 1.905E+01 
Sr-90 1.0008+01 0.0008+00 2.6108+00 5.746E+00 2.6108+00 5.746E+00 
Tc-99 1.0008+01 O.OOOE+OO 4.1618-01 3.6058+01 4.1618-01 3.605E+01 
Th-229 1.000E+01 0.0008+00 7.6208+00 1.969£+00 7.6208+00 1.9692+00 
Th-23 0 1.000E+01 1.0008+03 3.7968+01 3.962E-Ol 8.367E-02 1.793E+02 
Th-232 1.0008+01 148.9 ft 0.3 1.7548+01 9.5528-01 9.311E-01 1.805E+01 
U-234 1.0008+01 1.000E+03 2.370E-01 6.3298+01 5.453E-02 2.751£+02 
U-235 1.000E+01 1.0008+03 8.9168-01 1.682E+Ol 6.6508-01 2.2568+01 
U-238 1.0008+01 0.0008+00 1.7418-01 8.616E+01 1.741E-01 8.6168+01 
fffffff fffffffff ffffffffffffffff fffffffff fffffffff fffffffff fffffffff 
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Summary: Radionuclide SALs RESRAD Version 6.21 File: SALS02.RAD 

Individual Nuclide Dose summed Over All Pathways 

Parent Nuclide and Branch Fraction Indicated 


ONuclide Parent BRF(i) DOS8(j.t). mrem/yr 
.... ~~l. (1) t= O.OOOE+OO 1.0008+00 3.000E+01 1.0008+02 1.000E+03 
AAAAJW. 1UOOWUI. ~ .II..IliUI..II. AJUUW.li..IUI. AlUOWOOU\ JW.!OOOOUJ. JW.!OOOOUJ. 
Am-241 Am-241 1.0008+00 3.8378+00 3.831E+00 3.656E+00 3.267E+00 7.672B-Ol 

ONp-237 Am-241 1.000E+00 9.877E-06 2.967E-05 5.904E-04 1.8418-03 9.8568-03 
Np-237 Np-237 1.000E+00 6.1248+01 6.124E+01 6.124E+Ol 6.124E+Ol 6.119E+Ol 
Np-237 aDOSE(j) 6.124E+01 6.124E+Ol 6.124E+Ol 6.124E+Ol 6.120B+Ol 

OU-233 Am-241 1.0008+00 1.388E-13 9.494E-13 3.6658-10 3.8328-09 2.4958-07 
U-233 Np-237 1.0008+00 1.265E-06 3.740B-06 7.537E-05 2.4828-04 2.4628-03 
U-233 ADOS8(j) 1.265E-06 3.740E-06 7.537E-05 2.4828-04 2.463E-03 

OTh-229 Am-241 1.000E+00 9.6618-17 1.4478-15 1.081E-ll 3.752E-10 2.6278-07 
Th-229 Np-237 1.0008+00 1.1938-09 8.341E-09 3.320E-06 3.596B-05 3.457E-03 
Th-229 iDOSE(j) 1.193E-09 8.341E-09 3.320E-06 3.596E-05 3.457E-03 

OCo-60 Co-60 1.000E+00 1.235E+02 1.083E+02 2.389E+00 2.401E-04 O.OOOE+OO 
OCs-137 Cs-137 1.000E+00 2.832E+Ol 2.767E+Ol 1.416E+Ol 2.809E+00 2.616E-09 
OEu-152 Eu-152 7.208E-01 3.972E+Ol 3.771E+Ol 8.348E+00 2.192E-Ol 1.038E-21 
Eu-152 Eu-152 2.792E-Ol 1.539E+Ol 1.461E+Ol 3.233E+00 8.489E-02 4.020E-22 
Eu-152 iDOSE(j) 5.5118+01 5.232E+Ol 1.158E+Ol 3.041E-Ol 1.4408-21 

OGd-152 Eu-152 2.7928-01 3.157E-16 9.2578-16 9.8258-15 1.2298-14 1.235E-14 
OEu-154 8u-154 1.000E+00 5.9548+01 5.503E+Ol 5.6058+00 2.259E-02 0.0008+00 
OEu-155 Eu-155 1.0008+00 1.3868+00 1.2058+00 2.094E-02 1.1828-06 O.OOOE+OO 
OH-3 H-3 1.0008+00 1.688E-Ol 6.153E-02 1.179B-14 0.0008+00 0.0008+00 
01-129 1-129 1.0008+00 3.349E+00 3.3478+00 3.2968+00 3.177E+00 1.973£+00 
OK-40 K-40 1.0008+00 1.1578+01 1.1578+01 1.1568+01 1.154E+Ol 1.1328+01 
ONa-22 Na-22 1.0008+00 9.7248+01 7.450£+01 3.288E-02 2.619E-I0 O.OOOE+OO 
OPu-238 Pu-238 1.000£+00 3.0538+00 3.029£+00 2.408£+00 1.3858+00 1.1328-03 
OU-234 Pu-238 1.0008+00 7.693E-07 2.3038-06 4.189E-05 1.0728-04 1.9478-04 

U-234 U-234 1.000E+00 5.4528-01 5.4528-01 5.452E-Ol 5.4508-01 5.424B-Ol 
U-234 U-238 1.000E+00 7.729E-07 2.319E-06 4.714E-05 1.5538-04 1.5418-03 
U-234 iDOSE(j) 5.453E-Ol 5.4538-01 5.4538-01 5.452E-Ol 5.442E-Ol 

OTh-230 Pu-238 1.000E+00 2.613E-12 1.819E-l1 6.713E-09 6.152E-08 1.7168-06 
Th-230 Th-230 1.000E+00 6.118E-Ol 6.118E-01 6.117E-Ol 6.113E-Ol 6.063E-Ol 
Th-230 U-234 1.0008+00 2.764E-06 8.273E-06 1.680E-04 5.5318-04 5.471E-03 
Th-230 U-238 1.000E+00 2.6198-12 1.827£-11 7.2638-09 7.881E-08 7.772£-06 
Th-230 IDOSE(jl 6.118£-01 6.118E-Ol 6.118E-Ol 6.118E-Ol 6.118E-Ol 

.... 

http:II..IliUI..II
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Summary: Radionuclide SALs RESRAn version 6.21 File: SALS02.RAn 


Individual Nuclide Dose summed OVer All pathways 

Parent Nuclide and Branch Fraction Indicated 


ONuclide Parent BRF(i) DOS8(j,tl. mrem/yr 
(j) (i) t= 0.0008+00 1.0008+00 3.0008+01 1.000E+02 1.000E+03 

.lUUUUI.AA .I\.iWVlJUI. .lOOUWU\J.A ~ .K..IUOOUWU\ ~ .l\JUUUUIJOOI. ~ 
Ra-226 Pu-238 1.0008+00 4.771E-13 7.145E-12 5.097E-08 1.5918-06 4.966E-04 
Ra-226 Ra-226 1.0008+00 1.038E+03 1.037E+03 1.0248+03 9.934E+02 6.716E+02 
Ra-226 Th-230 1.000E+00 2.247E-Ol 6.741E-Ol 1.362E+Ol 4.419E+01 3.630E+02 
Ra-226 U-234 1.0008+00 6.7438-07 4.720E-06 1.874E-03 2.013E-02 1.753E+00 
Ra-226 U-238 1.0008+00 4.779£-13 7.1698-12 5.408E-08 1.919E-06 1.716E-03 
Ra-226 JDOSE(j) 1.0388+03 1.038E+03 1.038E+03 1.0388+03 1.0368+03 

OPb-210 Pu-238 1.0008+00 1.3028-16 3.932E-15 4.344E-I0 3.234E-08 1.970E-05 
Ph-210 Ra-226 1.000E+00 6.8648-01 2.015E+00 2.6788+01 4.0808+01 2.892E+01 
Ph-210 Th-230 1.0008+00 1.0038-04 6.8738-04 2.0518-01 1.3088+00 1.5018+01 
Ph-210 U-234 1.000E+00 2.2808-10 3.342E-09 2.0198-05 4.7628-04 7.0068-02 
Ph-210 U-238 1.0008+00 1.3048-16 3.942E-15 4.5618-10 3.8068-08 6.648E-05 
Ph-210 iDOS8{j) 6.8658-01 2.0158+00 2.699E+Ol 4.2118+01 4.4008+01 

OPu-239 Pu-239 1.0008+00 3.3908+00 3.390E+00 3.387E+00 3.3808+00 3.2938+00 
OU-235 Pu-239 1.000E+00 3.2748-09 9.8228-09 1.996E-07 6.571E-07 6.4508-06 

U-235 U-235 1.0008+00 6.6498+00 6.649E+00 6.649E+00 6.648E+00 6.633E+00 
U-235 aDOSE{j) 6.649E+00 6.649E+00 6.649E+00 6.6498+00 6.6338+00 

OPa-231 Pu-239 1.0008+00 2.2828-13 1.6028-12 6.4008-10 6.9408-09 6.7668-07 
Pa-231 U-235 1.0008+00 6.9678-04 2.0948-03 4.262E-02 1.403E-01 1.381E+00 
Pa-231 aDOSE{j) 6.9678-04 2.094E-03 4.2628-02 1.403E-Ol 1.3818+00 

OAc-227 Pu-239 1.0008+00 1.2438-15 1.837E-14 1.1158-10 2.6338-09 4.2888-07 
Ac-227 U-235 1.0008+00 5.0218-06 3.4618-05 1.0368-02 6.629E-02 9.023E-Ol 
Ac-227 iDOS8{j) 5.021E-06 3.461E-05 1.036E-02 6.6298-02 9.023E-Ol 

OPU-240 Pu-240 1.000E+00 3.3898+00 3.388E+00 3.3788+00 3.3538+00 3.047E+00 
OU-236 Pu-240 1.0008+00 7.633E-09 2.2938-08 4.6588-07 1.5298-06 1.4508-05 
OTh-232 Pu-240 1.0008+00 7.3688-19 5.1398-18 2.041E-15 2.211E-14 2.1218-12 
Th-232 Th-232 1.000E+00 3.008E+00 3.0088+00 3.0088+00 3.0088+00 3.008E+00 
Th-232 iDOSE{j) 3.0088+00 3.0088+00 3.0088+00 3.0088+00 3.0088+00 

ORa-228 Pu-240 1.0008+00 5.8168-19 8.5268-18 3.3228-14 5.086B-13 5.6578-11 
Ra-228 Ra-228 1.0008+00 7.6838+01 6.8108+01 2.0658+00 4.468E-04 0.000£+00 
Ra-228 Th-232 1.000E+00 4.7158+00 1.3448+01 7.947£+01 8.1548+01 8.1548+01 
Ra-228 iDOSE() 8.1548+01 8.154£+01 8.1548+01 8.1548+01 8.1548+01 

OTh-228 Pu-240 1.0008+00 4.4738-20 1.279E-18 2.979B-14 5.3418-13 6.2698-11 
Th-228 Ra-228 1.000B+00 1.406E+Ol 3.4218+01 3.445E+00 7.459B-04 0.0008+00 
Th-228 Th-228 1.0008+00 7.6208+01 5.3048+01 1.4508-03 1.4028-14 0.0008+00 
Th-228 Th-232 1.0008+00 5.8838-01 3.6068+00 8.7408+01 9.085£+01 9.085E+01 
Th-228 iDOSE(j) 9.085E+Ol 9.0858+01 9.0858+01 9.0858+01 9.0858+01 

ORu-l06 Ru-l06 1.000E+00 7.874E+00 3.9558+00 8.4238-09 0.0008+00 0.0008+00 
OSr-90 Sr-90 1.0008+00 2.6108+01 2.5498+01 1.2788+01 2.4148+00 1.1958-09 
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SUmmary : Radionuclide SALs RESRAD Version 6.21 File: SALS02.RAD 

Individual Nuclide Dose Summed Over All pathways 
parent Nuclide and Branch Fraction Indicated 

ONuclide Parent BRF(i) DOSE(j,t), mrem/yr 
(;) (i) t= 0.0002+00 1.0002+00 3.000E+01 1.0002+02 1.0002+03 
~ .IUOOOOO\ JUWOOUUU\. Ji..I\.!Ui.AJUW ~ A.UA.l\.W\A JOOWWWi. ~ 
Tc-99 Tc-99 1.0002+00 4.1612+00 4.1572+00 4.0432+00 3.7822+00 1.6012+00 

OU-238 U-238 1.0008+00 1.7412+00 1.741E+00 1.7412+00 1.740E+00 1.7372+00 
lffl11f ffllfft fftffffft ftfftlilf tfflflfff Itllilitl ttl11fflf tfftfttft 
BRF(i) is the branch fraction of the parent nuclide. 
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summary: Radionuclide SALs RESRAD Version 6.21 File: SALS02.RAD 


Individual NUclide soil concentration 

Parent NUclide and Branch Fraction Indicated 


ONuclide Parent BRF(i) S(j.t). pCi/g 

~~~ t= ~ hlilllli ~~ hlmlli. 
Am-241 Am-241 1.000E+00 1.000E+01 9.984E+00 9.529E+00 8.513E+00 2.000E+00 

ONp-237 Am-24l 1.000E+00 O.OOOE+OO 3.236E-06 9.486E-05 2.992E-04 1.609E-03 
Np-237 Np-237 1.000E+00 1.000E+01 1.000E+01 1.000E+01 9.999E+00 9.992E+00 
Np-237 as(j): 1.000E+01 1.000E+01 1.000E+01 1.000E+01 9.994E+00 

OU-233 Am-241 1.000E+00 O.OOOE+OO 7.079E-12 6.272E-09 6.715E-08 4.414E-06 
U-233 Np-237 1.000E+00 O.OOOE+OO 4.373E-05 1.312E-03 4.372E-03 4.357E-02 
U-233 as(j): 0.0002+00 4.373E-05 1.312E-03 4.372E-03 4.357E-02 

OTh-229 Am-241 1.000E+00 O.OOOE+OO 2.2282-16 5.943E-12 2.137E-10 1.517E-07 
Th-229 Np-237 1.000E+00 O.OOOE+OO 2.065E-09 1.857E-06 2.058E-05 1.996E-03 
Th-229 is(j): O.OOOE+OO 2.0652-09 1.857E-06 2.058E-05 1.996E-03 

OCo-60 Co-60 1.000E+00 1.000E+01 8.768E+00 1.935E-01 1.945E-05 O.OOOE+OO 
Ocs-137 Cs-137 1.000E+00 1.000E+01 9.772E+00 5.000E+00 9.9212-01 9.239E-10 
OEu-152 Eu-152 7.2082-01 7.208E+00 6.8432+00 1.5152+00 3.977E-02 1.8832-22 

Eu-152 Eu-152 2.792E-01 2. 792E+00 2.6512+00 5.867E-01 1.540E-02 7.294E-23 
2u-152 is(j): 1.000E+01 9.4932+00 2.101E+00 5.5172-02 2.6122-22 

OGd-152 Eu-152 2.7922-01 O.OOOE+OO 1.7462-14 2.722E-13 3.427E-13 3.446E-13 
OEu-154 Eu-154 1.000E+00 1.000E+01 9.2432+00 9.414E-01 3.795E-03 6.194E-34 
OEu-155 Eu-155 1.000E+00 1.000E+01 8.696E+00 1.511E-01 8.528E-06 O.OOOE+OO 
OH-3 H-3 1.000E+00 1.0002+01 3.643E+00 6.982E-13 0.0002+00 O.OOOE+OO 
01-129 1-129 1.000E+00 1.000E+01 9.995E+00 9.8432+00 9.485E+00 5.8922+00 
OR-40 R-40 1.000E+00 1.0002+01 1.0002+01 9.994E+00 9.979E+00 9.7912+00 
ONa-22 Na-22 1.000E+00 1.000E+01 7.6612+00 3.381E-03 2.6932-11 O.OOOE+OO 
OPu-238 Pu-238 1.000E+00 1.000E+01 9.921E+00 7.8902+00 4.538E+00 3.707E-03 
OU-234 Pu-238 1.0002+00 O.OOOE+OO 2.824E-05 7.572E-04 1.959E-03 3.571E-03 

U-234 U-234 1.000E+00 1.000E+01 1.000E+01 9.998E+00 9.995E+00 9.948E+00 
U-234 U-238 1.0002+00 0.0002+00 2.8352-05 8.5042-04 2.834E-03 2.824E-02 
U-234 is(j): 1.000E+01 1.000E+01 1.000E+01 1.000E+01 9.980E+00 

OTh-230 Pu-238 1.000E+00 O.OOOE+OO 1.273E-10 1.0632-07 9.966E-07 2.804E-05 
Th-230 Th-230 1.000E+00 1.000E+01 1.000E+01 9.997E+00 9.9912+00 9.910E+00 
Th-230 U-234 1.000E+00 O.OOOE+OO 9.002E-05 2.700E-03 8.996E-03 8.938E-02 
Th-230 U-238 1.000E+00 O.OOOE+OO 1.276E-10 1.1482-07 1.2752-06 1.269E-04 
Th-230 is(j): 1.000E+01 1.0002+01 1.000E+01 1.000E+01 1.000E+01 
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Summary: Radionuc1ide SALs RESRAD version 6.21 File, SALS02.RAD 

Individual Nuclide soil Concentration 
Parent Nuclide and Branch Fraction Indicated 

ONuc11de Parent BRF(i) S(j,t), pCi/g 
(j) (i) t: 0.000£+00 1.000E+00 3.000E+01 1.000E+02 1.000£+03 

.ii.l\..MlWi. AJUWOOi. ~ AJUUUUUUUI. ~ .iUI..M.l\Ji..l JUU\.ILlWUUl AlUOUOO\..iUl 
Ra-226 Pu-238 1.000E+00 O.OOOE+OO 1.839E-14 4.678£-10 1.5128-08 4.780B-06 
Ra-226 Ra-226 1.000E+00 1.000E+01 9.996E+00 9.870E+00 9.574E+00 6.473E+00 
Ra-226 Th-230 1.000E+00 O.OOOE+OO 4.3318-03 1.291E-01 4.237E-01 3.496E+00 
Ra-226 U-234 1.000E+00 O.OOOE+OO 1.950E-08 1.747E-05 1.921E-04 1.687E-02 
Ra-226 U-238 1.000E+00 O.OOOE+OO 1.842E-14 4.958£-10 1.822E-08 1.6528-05 
Ra-226 as(j): 1.000E+01 1.0008+01 9.999E+00 9.998E+00 9.986E+00 

OPh-210 Pu-238 1.000E+00 O.OOOE+OO 1.421£-16 9.249£-11 7.216E-09 4.466E-06 
Ph-210 Ra-226 1.000£+00 0.000£+00 3.060E-01 6.019E+00 9.257E+00 6.5658+00 
Ph-210 Th-230 1.000E+00 O.OOOE+OO 6.663E-05 4.5238-02 2.948E-Ol 3.405E+00 
Ph-210 U-234 1.000E+00 O.OOOE+OO 2.004E-I0 4.372E-06 1.0678-04 1.589£-02 
Pb-210 U-238 1.000£+00 O.OOOE+OO 1.423E-16 9.704E-l1 8.485E-09 1.507E-05 
Ph-210 as{j): O.OOOE+OO 3.0608-01 6.064E+00 9.552E+00 9.986E+00 

OPu-239 Pu-239 1.000£+00 1.000£+01 1.000£+01 9.991£+00 9.971£+00 9.7158+00 
OU-235 Pu-239 1.000£+00 O.OOOE+OO 9.848E-09 2.953£-07 9.8338-07 9.6968-06 

U-235 U-235 1.000£+00 1.000E+01 1.000£+01 9.999£+00 9.998£+00 9.9768+00 
U-235 is{j): 1.000E+01 1.000E+Ol 9.999£+00 9.998£+00 9.976£+00 

OPa-231 Pu-239 1.000£+00 O.OOOE+OO 1.042E-13 9.3728-11 1.040E-09 1.023E-07 
Pa-231 U-235 1.000E+00 O.OOOE+OO 2.116£-04 6.345E-03 2.113E-02 2.089E-01 
Pa-231 is(j): O.OOOE+OO 2.116£-04 6.345£-03 2.113£-02 2.089£-01 

OAc-227 Pu-239 1.000E+00 O.OOOE+OO 1.097£-15 2.388E-11 5.835E-10 9.612E-08 
Ac-227 U-235 1.000E+00 0.000£+00 3.332£-06 2.258E-03 1.477£-02 2.023£-01 
Ae-227 is(j): 0.000£+00 3.332E-06 2.258£-03 1.477£-02 2.023E-01 

OPU-240 Pu-240 1.000£.00 1.000E+01 9.999E+00 9.968E+00 9.894E+00 8.993£+00 
OU-236 Pu-240 1.000£+00 O.OOOE+OO 2.9608-07 8.8668-06 2.9448-05 2.805E-04 
OTh-232 Pu-240 1.000£+00 O.OOOE+OO 7.302E-18 6.565£-15 7.276E-14 7.045E-12 
Th-232 Th-232 1.000£+00 1.000£+01 1.000E+01 1.0008+01 1.000£+01 1.000E+Ol 
Th-232 is(j): 1.000£+01 1.000£+01 1.0008+01 1.000E+01 1.0008+01 

ORa-228 Pu-240 1.000E+00 0.000£+00 2.848E-19 3.912B-15 6.170£-14 6.931£-12 
Ra-228 Ra-228 1.000E+00 1.000£+01 8.864£+00 2.688E-01 5.816£-05 0.0008+00 
Ra-228 Th-232 1.000£+00 0.0008+00 1.136B+00 9.731B+00 1.000£+01 1.0008+01 
Ra-228 as(j): 1.0008+01 1.000£+01 1.000E+01 1.000£+01 1.000E+Ol 

OTh-228 Pu-240 1.000£+00 0.000£+00 2.417E-20 3.136E-15 5.814E-14 6.893E-12 
Th-228 Ra-228 1.000£+00 O.OOOE+OO 2.853E+00 4.025E-01 8.7168-05 0.000£+00 
Th-228 Th-228 1.000£+00 1.000£+01 6.961E+00 1.903E-04 1.840£-150.0008+00 
Th-228 Th-232 1.000B+00 0.000£+00 1.8648-01 9.5978+00 1.000B+01 1.0008+01 
Th-228 is(j): 1.000E+01 1.000£+01 1.000E+01 1.000B+01 1.000E+01 

ORU-106 Ru-106 1.000E+00 1.000E+Ol 5.023£+00 1.0708-08 1.252E-29 0.000£+00 
OSr-90 Sr-90 1.000£+00 1.000E+01 9.765E+00 4.896£+00 9.249B-01 4.578E-10 

; .. 
.,,-' 

http:1.000�.00
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SUmmary : Radionuclide SALs RESRAD Version 6.21 File: SALS02.RAD 

Individual NUclide Soil concentration 
Parent NUclide and Branch Fraction Indicated 

ONUclide Parent BRFli) S(j,t). pCi/g 
('I) (i) t= O.OOOE+OO 1.000E+00 3.000£+01 1.000E+02 1.000£+03 ~ AA.!l!W\A.IWJOOUOOI.. .IWJOOUOOI. ~~ .M.IUOOOOIJI. AlOOOOUWl 

Tc-99 Tc-99 1.000E+00 1.000E+01 9.990E+00 9.7172+00 9.099E+00 3.847£+00 
OU-239 U-238 1.000E+00 1.000E+01 1.000E+01 9.999E+00 9.999E+00 9.976E+00 
ttttttt ftftttt ttttttttt tttttttft tftftfftf ttfttttft fttttttft ttttttttf 
BRF(i) is the branch fraction of the parent nuclide. 

ORESCALC.EXE execution time = 5.63 seconds 




