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CHEMETRON CORPORATION

2100 New River Center
200 E. Las Olas Boulevard

Fort Lauderdale, Florida 33301

Wednesday, March 9,1994

'

Mr. Timothy C. Johnson
Section Leader
Materials Decommissioning Section
Decommissioning and Regulatory issues Branch
US Nuclear Regulatory Commission
Washington, DC 20555

Dear Mr. Johnson:

My letter of March 2,1994, forwarded Chemetron's responses to the NRC supplementary
comments on our " Site Remediation Plan - Harvard & Bert Avenue Sites, Revision 0 Dated
October,1993."

In response to Comments #12 and #14, Chemetron indicated that calculations for the
liarvard Avenue site would be forwarded shortly. Enclosed with this letter are those ,

calculations. They should be added to our previous responses as Attachments 4 and 5. |
Attachment 4 is our calculation of the TEDE in response to Comment #12, and Attachment '|
5 is the calculated TEDE in response to Comment #14.

If you have any questions, please do not hesitate to contact me.

Sinc rely yours, ,

Barry Koh, Ph.D. |
Project Manager '

BK/cmw

Enclosures

cc: T. G. Adams
D. R. Sargent
M. J. Wetterhahn
C. D. Berger
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Summary Results
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' Somnary : Post closure Pathways Analysis Harvard Avenue File HARV 3.0AT

Cose Conversion Factor (and Related) Parameter Smmary

* ** ' Current Parameter

Hrnu * Parameter Value Default * Wane* *

dea &&e&&&444&&44466&&&646a&6&&ia&&di& A&&644&aaaeda&&&&&&aa&6& A&&46&ediada4&a&&id A6a&# 4&a&&eedadada&&&d&&aa

A1 * Ground external gama, voltre DCF's, (mrem /yr)/(pcl/cm"3): * * *

A1 * Ac-227+D , soll density = 1.0 g/ca"3 * 2.760E+00 * 2.760E+00 * DCF1( 1,1)
A1 ' Ac 227+D , soll density = 1.8 g/cm**3 1.520E+00 * 1.520E+00 * DCF1( 1,2)

* * * *A1
A1 * Pa-231 soll density = 1.0 g/cm**3 * 2.210E 01 * 2.210E-01 * DCF1C 2,1),

A*1 * Pa-231 soll density = 1.8 g/cm"3 * 1.210E-01 * 1.210E-01 * DCF1C 2,2),

* * * *A1
A1 * Pb-210+D , soll density = 1.0 g/cm"3 * 4.870E 03 * 4.870E 03 * DCF1( 3,1)
A-1 * Pb 210+D , soit density = 1.8 g/cm"3 * 2.310E-03 * 2.310E-03 * DCF1C 3,2)

,

'

A-1 * * * *

A1 * Ra-226+D , soi t density = 1.0 g/ca"3 * 1.550E+01 * 1.550E*01 * DCF1 C 4,1)

A1 * Ra 226+D , soll density = 1.8 g/cm"3 * 8.560E+00 * 8.560E+00 * DCF1( 4,2)
A1 * * * *

A-1 * Th 230 , soi t density = 1.0 g/cm"3 * 2.110E 03 * 2.110E 03 * DCF1( 5,1)
A1 * Th 230 , soit density a 1.8 g/cm**3 * 1.030E 03 * 1.030E-03 * DCF1( 5,2) I

A1 ' ' ' *

i

A1 * U 234 , soll density = 1.0 g/cm**3 ' 1.580E 03 ' 1.580E-03 * DCF1( 6,1)
]

A-1 * U 234 soll density = 1.8 g/cm"3 * 6.970E-04 * 6.970E-04 * DCF1( 6,2),

g.3 e . . .

A1 * U 235+D soll density = 1.0 g/ca"3 * 8.940E-01 * 8.940E 01 ' DCF1( 7,1),

A1 * U 235+D , soit density = 1.8 g/cm"3 * 4.900E-01 * 4.900E-01 * DCF1C 7,2)

|A1 * * * *

A1 * U 236+0 , soll density = 1.0 g/cm**3 ' 1.270E 01 * 1.270E-01 * DCF1C 8,1) |

A1 * 11-238+D , soll density = 1.8 g/cm"3 * 6.970E 02 ' 6.970E-02 * DCF1( 8,2) |
. . . .

A3 * Depth f actors, ground external game, dimensionless: * * *

A3 * Ac-227+0 , soit density = 1.0 g/cm"3, thickness = .15 m * 7.900E 01 ' 7.900E 01 * FD( 1,1,1)
A3 * Ac 227+D , soll c'ensity = 1.0 g/ca"3, thickness = 0.5 m * 9.700E-01 * 9.700E-01 * FD( 1,2,1) j

A3 * Ac 227+D , soll density = 1.0 g/cm"3, thickness = 1.0 m * 1.000E+00 * 1.000E+00 * FDC 1,3,1) i

A3 * Ac 227+D , soit density = 1.8 g/cm"3, thickness = .15 m * 9.100E 01 * 9.100E-01 * FD( 1,1,2)
A3 * Ac 227+D , soll density = 1.8 g/cm"3, thickness = 0.5 m * 1.000E+00 ' 1.000E+00 ' FD( 1,2,2) 4

A-3 * Ac-227+D , soll density = 1.8 g/cm"3, thickness = 1.0 m * 9.000E+00 * 1.000E+00 * FD( 1,3,2) |
A-3 * * * *

A-3 * Pa 231 , soit density = 1.0 g/ca"3, thickness = .15 m * 7.900E 01 * 7.900E-01 * FD( 2,1,1)
A3 * Pa-231 , soll density = 1.0 g/cm"3, thickness = 0.5 m * 1.000E+00 * 1.000E+00 * FD( 2,2,1)

,

A-3 * Pa-231 , soit density = 1.0 g/cm"3, thickness = 1.0 m ' 1.000E+00 ' 1.000E+00 * FD( 2,3,1)
A3 * Pa 231 , soit density = 1.8 g/ca"3, thickness = .15 m * 9.200E-01 * 9.200E-01 * FD( 2,1,2)
A3 * Pa 231 , soit density = 1.8 g/cm"3, thickness = 0.5 m * 1.000E+00 ' 1.000E+00 * FD( 2,2,2)
A-3 ' Pa 231 , soit density = 1.8 g/cm"3, thickness = 1.0 m * 1.000E+00 * 1.000E+00 * FD( 2,3,2)
A-3 * * * *

A3 * Pb-210+0 , soll density = 1.0 g/cm"3, thickness = .15 m * 8.800E 01 * 8.800E 01 * FD( 3,1,1)
A-3 ' Pb 210+0 , sof t density = 1.0 g/cm"3, thickness = 0.5 m * 1.000E+00 * 1.000E+00 * FD( 3,2,1)
A3 * Pb-210+D , soit density = 1.0 g/cm"3, thickness = 1.0 m * 1.000E+00 * 1.000E+00 * FD( 3,3,1)
A3 * Pb-210+D , soll density = 1.8 g/cm"3, thickness = .15 m * 9.700E 01 * 9.700E-01 * FD( 3,1,2)
A3 * Pb 210+D , soll density = 1.8 g/en"3, thickness = 0.5 m * 1.000E+00 * 1.000E+ 00 * FD( 3,2,2)
A3 * Pb-210+D , soll density = 1.8 g/cm"3, thickness = 1.0 m * 1.000E+00 * 1.000E+00 ' FD( 3,3,2)
A.3 . . . .

I
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. *:.mnary : Post-cis- .e Pathways Analysis - Harvard Avenue Files HARV-3.DAT ;

t

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

{
* * * *Current Parameter

Minu * Parameter * Value * Default Name*

&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&d&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&d&&&&&f 6&&&&&&&&&&&&&&&&&&&&&&&&& <

A3 ' Ra 226+D , soll density = 1.0 g/cm"3, thickness = .15 m ' 6.300E 01 * 6.300E-01 * FD( 4,1,1)
A3 * Ra 226+0 , soit density = 1.0 g/cm"3, thickness = 0.5 m * 9.200E-01 * 9.200E-01 * FD( 4,2,1)
A-3 * Ra-226+D , soll density = 1.0 g/cm"3, thickness = 1.0 m ' 1.000E+00 ' 1.000E+00 * FD( 4,3,1) |
A3 * Ra-226+D , soit density = 1.8 g/cm"3, thickness = .15 m * 8.500E-01 * 8.500E 01 * FD( 4,1,2) i

A3 * Ra 226+D , soll density = 1.8 g/cm"3, thickness = 0.5 m ' 1.000E+00 * 1.000E+00 * FD( 4,2,2)
A3 * Ra-226+0 , soll density = 1.6 g/cm"3, thickness = 1.0 m ' 1.000E+00 * 1.000E+00 ' FD( 4.3,2)
A3 ' ' * *

A3 * Th 230 , soit density = 1.0 g/cm**3, thickness = .15 m * 9.300E 01 * 9.300E 01 * FDC 5,1,1)
A-3 * Th 230 , soll density = 1.0 g/cm"3, thickness = 0.5 m * 1.000E+00 * 1.000E+00 * FD( 5,2,1)
A-3 * Th 230 , sof t density = 1.0 g/cm"3, thickness = 1.0 m * 1.000E+00 * 1.000E+00 ' FD( 5,3,1) *

A3 * Th-230 , soit density = 1.8 g/cm**3, thickness = .15 m * 1.000E+00 * 1.000E+00 * FD( 5,1,2)
A-3 ' Th-230 , soit density = 1.8 g/cm**3, thickness = 0.5 m * 1.000E+00 * 1.000E+00 ' FD( 5.2,2)
A-3 * Th 230 , soit density = 1.8 g/cm"3, thickness = 1.0 m * 1.000E+00 ' 1.000E+00 * FD( .,3,2)
A3 * * * *

A3 * U 234 , soit density = 1.0 g/cm**3, thickness = .15 m ' 9.000E 01 * 9.000E 01 ' FD( 6,1,1) '

A3 * U 234 , soit density = 1.0 g/cm"3, thickness = 0.5 m * 1.000E+00 ' 1.000E+00 * FD( 6,2,1) '

A3 * U-234 , soll density = 1.0 g/cm**3, thickness = 1.0 m ' 1.000E400 * 1.000E+00 * FD( 6,3,1)
A3 * U 234 , soll density = 1.8 g/cm"3, thickness = .15 m * 1.000E+00 ' 1.000E+00 * FD( 6,1,2)

,

A3 * U-234 , soll density = 1.8 g/cm"3, thickness = 0.5 m * 1.000E+00 ' 1.000E+00 * FD( 6,2,2) {
A-3 * U 234 , soll density = 1.8 g/cm"3, thickness = 1.0 m * 1.000E+00 * 1.000E+00 * FD( 6,3,2) i

A3 * * * *

A3 * U-235+D , soll density = 1.0 g/cm**3, thickness = .15 m * 8.'700E 01 ' 8.700E-01 * FDC 7,1,1) !

4-3 * U 235+D , soit density = 1.0 g/cm"3, thickness = 0.5 m * 1.000E+00 ' 1.000E+00 * FD( 7,2,1) !
A3 * U 235+D , soit density = 1.0 g/cm**3, thickness = 1.0 m * 1.000E+00 ' 1.000E+00 ' FD( 7,3,1)
A3 * U 235+D , sof t density = 1.8 g/cm"3, thickncss = .15 m * 1.000E+00 * 1.000E+00 * FD( 7,1,2)
A3 * U-235+D , soit density = 1.8 g/cm**3, thickness = 0.5 m * 1.000E+00 * 1.000E+00 * FD( 7,2,2) '

A3 * U 235+D , soit density = 1.8 g/cm"3, thickness = 1.0 m * 1.000E+00 * 1.000E+00 * FD( 7,3,2)
A3 * * * *

A3 * U-238+D , soit density = 1.0 g/cm"3, thickness = .15 m * 7.800E 01 * 7.800E 01 * FD( 8,1,1)
A3 * U-238+D , soll density = 1.0 g/cm"3, thickness = 0.5 m * 1.000E+00 ' 1.000E+00 * FD( 8,2,1) i

A3 * U 238+D , soll density = 1.0 g/cm"3, thickness = 1.0 m ' 1.000E+00 * 1.000E+00 * FD( 8,3,1)
A3 * U 238+D , soll density = 1.8 g/cm"3, thickness = .15 m * 8.800E-01 * 8.600E 01 * FD( 8,1,2)
A-3 * U 238+D , soit density = 1.8 g/cm"3, thickness = 0.5 m * 1.000E+00 * 1.000E+00 * FD( B,2,2) ;

.A3 * U 238+D , soit density = 1.8 g/cm"3, thickness = 1.0 m ' 1.000E+00 * 1.000E+00 * FD( 8,3,2)
|

B1 * Dose conversion f actors for inhalation, mrem /pCI: * * *

B1 * Ac-227+D- * 6.700E+00 * 6.700E+00 * DCF2C 1)
8-1 * Pa-231 * 1.300E+00 ' 1.300E+00 * DCF2( 2) f
B1 * Pb-210+D * 2.100E 02 ' 2.100E-02 * DCF2( 3)
B1 ' Ra 226+D ' 7.900E-03 * 7.900E 03 * DCF2( 4)
B1 * Th-230 * 3.200E 01 * 3.200E 01 ' DCF2( 5)
B-1 * U 234 * 1.300E-01 * 1.300E 01 * DCF2( 6)
B1 * U 235+D * 1.200E 01 * 1.200E 01 * DCF2( 7) ]
B1 * U 238+D * 1.200E-01 * 1.200E 01 * DCF2( 8)

. . . .

D1 * Dose conversion f actors for ingestion, mrem /pCI: * * *

D-1 ' Ac-227+D * 1.500E-02 ' 1.500E-02 * DCF3( 1)
D1 * Pa 231 * 1.100E-02 * 1.100E-02 ' DCF3( 2)
01 * Pb-210+D * 6.700E-03 * 6.700E 03 * DCF3( 3)
D1 * Ra 226+D * 1.100E-03 ' 1.100E-03 * DCF3( 4)
D1 * Th-230 * 5.300E-04 * 5.300E-04 * DCF3( 5)
01 * U 234 * 2.600E-04 * 2.600E 04 * DCF3( 6) i

- ._ _. - , __.
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Stsnory Post closure Pathways Analysis - Harvard Avenue Files HARV 3.DAT

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

* ** * Current Parameter

Menu * Pararet er N ue Default Nane* * *

d&&aaeda&&d&&&&ada&&&&&daaaaaaaadd&&da&d&&644&d&&a&&44&&&&&&4666&&&edd&d&&d4&&&e6a&&de&aadadia&&&a4&dia&&& l

0-1 * U 235+D ' 2.500E-04 ' 2.500E 04 * DCF3( 7) !

'D-1 * U 238+D * 2.500E-04 * 2.500E 04 * DCF3( 8)
. . . .

* * *D 34 * Food transfer factors:
D-34 * Ac-227+D , plant /soit concentration ratio, dimensionless * 2.500E-03 * 2.500E 03 * RT F( 1,1) |
D 34 * Ac-227+D , beef /tivestock-intake ratio, (pCf/kg)/(pCi/d) * 2.000E-05 * 2.000E 05 * RTF( 1,2) ]
D 34 * Ac 227+D , milk /tivestock-intake ratio, (pci/L)/(pCl/d> * 2.000E 05 ' 2.000E-05 ' RTF( 1,3) j

* * *D-34 *
|

D 34 * Pa-231 plant /soll concentration ratio, dimensionless 1.000E-02 ' 1.000E 02 * RTF( 2,1) ;
*

,
'

D 34 ' Pa-231 , beef /tl stock-intake ratio, (pC(/kg)/(pCf/d) * 5.000E 03 * 5.000E-03 * RTF( 2,2)
D-34 * Pa 231 , milk / livestock intake ratio, (pCl/L)/(pCl/d) * 5.000E 06 * 5.000E 06 ' RTF( 2,3) ;

* * *D 34 * )

0 34 * Pb 210+D , plant /soit concentration ratio, dimens onless * 1.000E 02 * 1.000E-02 ' RTF( 3,1)i

D 34 * Pb 210+D , beef /tivestock-in'ake ratio, (pCi/kg)/(pci/d) * 8.000E 04 * 8.000E-04 ' RTF( 3,2)
D 34 * Pb-210+0 , milk /tivestock inta; e ratio, (pci/L)/(pci/d) * 3.000E 04 * 3.000E-04 * RTF( 3,3) i

D.34 |
. . .

D 34 * Ra 226+D , plant /soit concentration ratio, dimensionless * 4.000E-02 * 4.000E 02 * RTF( 4,1)
D-34 " Ra 226+D , beef / livestock-intake ratio, (pCl/kg)/(pCi/d) * 1.000E 03 * 1.000E-03 * RTF( 4,2) |
D 34 * Ra-226+D , milk / livestock intake ratio, (pcl/L)/(pCf/d) * 1.000E-03 * 1.000E-03 * RTF( 4,3) i

* * *D 34 *
D 34 * Th 230 , plant /soit concentration ratio, dimensionless 1.000E 03 ' 1.000E 03 * RTF( 5,1) |*

D 34 * Th-Z?, , beef / Livestock-intake ratio, (pCl/kg)/(pCl/d) 1.000E-04 * 1.000E-04 * RfF( 5,2) |
*

D-34 * Th-230 , milk / livestock-intake ratio, (pCl/L)/(pci/d) ' 5.000E-06 * 5.000E-06 * RTF( 5,3) i
* * *D-34 *

D 34 * U 234 plant /soit concentration ratio, dimensionless * 2.500E 03 * 2.500E 03 * RTF( 6,1)
,

D 34 * U-234 beef / livestock-intake ratio, (pcl/kg)/(pCl/d) ' 3.400E-04 ' 3.400E 04 * RTF( 6,2)
,

D-34 * U 234 , milk / livestock-intake ratio, (pCl/L)/(pCl/d) * 6.000E 04 * 6.000E-04 * RTF( 6,3)
* * *D 34 '

D 34 * U-235+D , plant /so't concentration ratio, dimensionless * 2.500E 03 * 2.500E 03 * RTF( 7,1)
D-34 * U 235+D , beef /tivestock-intake ratio, (pCi/kg)/(pCl/d) * 3.'00E-04 ' 3.400E-04 * RTF( 7,2)
D 34 * U-235+D , mitk/ livestock-intake ratio, (pCl/L)/(pCI/d) * 6.000E 04 * 6.000E-04 * RTF( 7,3)

* * *D 34 *
D-34 * U 238+D plant /soit concentration ratio, dimensiontess * 2.500E 03 * 2.500E 03 * RTF( 8,1).

,

D 34 * U-238+D , beef /tivestock-intake ratio, (pci/kg)/(pC1/d) * 3.400E 04 * 3.400E-04 * RTF( 8,2)
0-34 * U-238+D , mitk/ lives'.ock-intake ratio, (pCl/L)/(pCi/d) ' 6.000E 04 * 6.000E 04 * RTF( 8,3)

. . . .

* * *D-5 * Bioacetsmation 4ctors, f resh water, L/kg.

D5 * Ac-227+D , fi s * 1.500E+01 ' 1.500E+01 * BIOFACC 1,1)

D5 ' Ac 227*0 , crustacea and mottusks * 1.000E*03 ' 1.000E+03 ' B10FAC( 1,2)
* * * *D-5 1

05 * Pa 231 fish 1.000E+01 ' 1.000E+01 * B10FAC( 2,1) j*
,

D-5 * Pa-231 , crustacea and mot tusks * 1.100E+02 * 1.100E+02 * BIDFACC 2,2) ;

D5 * * * *

D5 * Pb 210+D , fish * 3.000E+02 * 3.000E+02 * B!c/ACC 3,1)

D5 * Pb 210+D , crustacea and mollusks * 1.000E*02 * 1.000E+02 * tloFAC( 3,2)
* * * *D5

D5 * Ra 226+D , fish * 5.000E+01 * 5.000E+01 * BIOFAC( 4,1)

D-5 ' Ra 226+D , crustacea and mottusks * 2.500E+02 ' 2.500E*02 * BlcFAC( 4,2) ,

'

. . . .p.$

D5 " Th-230 , fish * 1.000E+02 * 1.000E+02 * B10FAC( 5,1)

D5 * Th-230 , crustacca and mottuske * 5.000E+02 * 5.000E+02 * BloFAC( 5,2)
* * * *05

- - .-- - - _ _ . - .,.
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Swynary : Post closure Pathways Analysis - Harvard Avenue Files HARV-3.DAT

Dose , mversion Factor (and Related) Parameter St.mnary (continued)

* * *
* Current Parameter

* * *
Meaj Parameter Value Default Name*

& &&& &d &&&&&&& & &&& && && && & &&& &&& & && & & & & && && && & && & &&&& & &&&&&& & & &&& & & &&46&& & &&& & &&&6&&&&&&& && &&d & && & &&&&&&&&& &

D5 * U 234 , fish * 1.000E+01 * 1.000E*01 * BIDFACC 6,1)

D5 * U 234 , crustacea and mollusks * 6.000E+01 * 6.000E+01 * BIDFAC( 6,2)
* * *

05 *

D5 * U 235+D , fish * 1.000E+01 ' 1.000E+01 * BIOFAC( 7,1)

D5 * U 235+D , crustacea and mottusks * 6.000E+01 * 6.000E+01 * 810FAC( 7,2)
* * *

D5 *
D5 * U 238+D , fish * 1.000E+01 * 1.000E+01 * B10FAC( 8,1)

D5 * u 238+D , crustacea and mollusks * 6.000E+01 * 6.000E+01 * BIOFAC( 8,2)

666660666666666666 u#6666666666666666666666666666666# 66666 e 6666666660#6666666666066666666666066 # 66666666666
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Summary : Post closure Pathways Analysis Harvard Avenue Files HARV 3.0AT

Site-Specific Parameter Surmary

* * ** * User Used by RESRAD Parameter

Menu * Parameter Input Default ' (if different from user input) * Name* *

diaaae& dad & A&&&aaaaaaa&a&&a&&&&&a&da&&a&aaai&&a&&a&aaaaadaa&&&aa&&ade&&&aaaaaaaseaaaia&&&&&&adasaaaaa&a&&&&&aaaaada&&ada A&iasiaa

R011 * Area of contaminated zone (m**2) * 6.400E+03 * 1.000E+04 * ' AREA-

R011 * Thickness of contaminated zone (m) * 9.100E 01 * 2.000E+00 * * THICK 0--

R011 * Length parat tet to aquifer flow (m) * 1.300E+02 * 1.000E+02 * * LC2PAQ--

R011 * Basic radiation dose limit (mrem /yr) * 1.500E+01 * 3.000E+01 * * BRLD---

'

R011 * Time since placenent of material (yr) * 0.000E+00 * 0.000E+00 ' * Tl-

R011 * Times for calculations (yr) * 1.000E+00 * 1.000E+00 ' ' T( 2)--

R011 * Times for cateutations (yr) * 3.000E+00 * 3.000E+00 ' -- * T( 3)
R011 * Times for calculatimas (yr) * 1.000E+01 * 1.000E+01 * ' T( 4)---

R011 * Tines for calculations (yr) * 3.000E+01 * 3.000E+01 * --- * TC 5)
R011 * Times for calculations (yr) * 1.000E+02 * 1.000E+02 * -- * T( 6)
R011 * Tines for calculations (yr) * 3.000E+02 ' 3.000E+02 * -- * T( 7)
R011 * Times for calculations (yr) * 1.000E+03 * 1.000E+03 * --- * T( 8)
R011 * Tines for cateutations (yr) * 3.000E+01 * 3.000E+03 * * T( 9)---

R011 * Times for calculations (yr) * 1.000E+04 * 1.000E+04 * * T(10)---

. . . . .

R012 * Initial principal radionuclide (pCi/g): U 235 ' 3.400E-01 ' O.000E+00 * --- ' S1( 7)
R012 ' Initial principal radionuclide (PCi/g): U-238 * 3.400E+01 ' O.000E+00 ' -- * S1( 8)
R012 * Concentration in groundwater (pC1/L): U 235 * not used * 0.000E+00 * -- * W1( 7)
R012 * Concentration in groundwater (pCi/L): U 238 * not used * 0.000E+00 * --- * WIC 8)

. . . . .

R013 * Cover depth (m) * 1.500E+00 ' 0.000E+00 ' --- * COVER 0

R013 * Density of cover materlat (g/cm**3) * 1.650E+00 ' 1.500E+00 * -- ' DENSCV

R013 * Cover depth ercslon rate (m/yr) * 6.000E 05 * 1.000E 03 * * VCV---

R013 * Density of contaminated zone (g/cm**3) * 1.650E+00 * 1.500E+00 * * DENSCZ--

R013 * Contaminated zone crosion rate (m/yr) * 1.000E 02 * 1.000E 03 * --- * VC2

R013 * Contaminated zone total porosity * 4.100E-01 * 4.000E 01 * * TPCZ---
,

R013 * Contaminated zone effective porosity * 4.100E 01 * 2.000E 01 * * EPCZ-

R013 * Contaminated zone hydraulic conductivity (m,'yr) * 6.900E-01 * 1.000E+01 * ' HCCZ---

R013 * Contaminated zone b parameter * 1.140E+01 * 5.300E+00 * * BCZ-

* HUMIDR013 * Humidity in air (g/m**3) * not used * 8.000E+00 * --

R013 * Evapotranspiration coef ficient * 6.000E-01 * 5.000E 01 * -- * EVAP1R

' PRECIPR013 * Precipitation (m/yr) * 8.700E-01 * 1.000E+00 ' ---

R013 ' Irrigation (m/yr) * 0.000E+00 * 2.000E 01 * -- * RI
* IDITCHR013 * Irrigation mode * overhead * overhead * ---

R013 * Runof f coef ficient * 4.000E 01 * 2.000E-01 * -- * RUNOFF

R013 * Watcrshed area for nearby stream or pond (m**2) * 1.000E+06 * 1.000E+06 * --- * WAREA

R013 * Accuracy for water /soit computations * 1.000E-03 * 1.000E-03 * --- ' EPS
. . . . .

R014 * Density of saturated tone (g/cm**3) * 1.900E+00 * 1.500E+00 * -- * DENSAQ

' TPSZR014 * Saturated zone total porosity * 2.980E 01 * 4.000E 01 * ---

' EPSZR014 * Saturated rone effective porosity * 2.000E-01 * 2.000E 01 * ---

* HCSZR014 * Saturated zone hydraulic conductivity (m/yr) * 6.750E+01 * 1.000E+02 * --

* HCWTR014 * Saturated zone hydraulic gradient * 1.200E 02 * 2.000E 02 * --

R014 * Saturated zone b parameter * 5.300E+00 * 5.300E+00 * * BSZ---

R014 ' Water table drop rate (m/yr) * 8.300E-01 * 1.000E-03 * -- * VWT

' DWIBWTR014 * Well pump intake depth (m below water table) * 1.000E*01 * 1.000E+01 * --

R014 * Modat: Nondispersion (ND) or Mass Batance (MB) ' Nb * ND -- * MODEL*

R014 * Individual's use of groundwater (m**3/yr) * not used * 2.500E+02 * -- * UW
. . . . .

ROIS * Nunber of unsaturated Zone strata *1 *1 * * kS---

, - _
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Residual Radioactivity Program, Version 5.01 03/07/94 12:13 Page 7

Summary : Post closure Pathways Analysis Harvard Avenue files HARV 3.DAT

Site $pecific Parameter Surmary (continued)

' ' * * 'Used by RESRAD ParameterUser

Menu ' Paraneter Input Default * (If different from user input) * Wane* *

&&&&&d & & & &&&&& & & && & && & && & &&& && & & & & &&&&& && &&&&&& & &&&& &&&&e&&& & & &&& &&& e & & & &&&&&&&& e&&& & && & &&&& &&&& && & &&&&&&&&& & & &&&e&& & & &&&&&&& &&&

R015 * Unset. zone 1, thickness (m) ' 7.300E+00 * 4.000E*00 * * H(1)--

R015 * Unsat. zone 1, soll density (g/cm**3) * 1.650E+00 * 1.500E+00 * * DENSUZ(1)-

R015 * Unsat. zone 1, total porosity ' 4.000E 01 * 4.000E 01 * * 1PUZ(1)-*

R015 * Unsat. zone 1, ef fective porosity * 2.000E-01 * 2.000E 01 * * EPUZ(1)--

R015 * Unsat. zone 1, soil snecific b paraneter * 5.300E+00 * 5.300E+00 ' ' BUZ(1)--

115 * Unsat. zone 1, hydraulic conductivity (m/yr) * 6.900E 01 ' 1.000E+01 * * HCUZ(1)-

. . . . .

* * * *R016 * Distribution coefficients for U 235
R016 * Contaminated zone (cm**3/g) * 5.000E+01 * 5.000E+01 * --- * DCNUCC( 7)
R016 * Unsaturated zone 1 (cm**3/g) * 5.000E+01 * 5.000E+01 * * DCNUCU( 7,1)--

R016 * Saturated zone (cm**3/g) * 5.000E*01 ' 5.000E+01 * ' DCNUCSC 7)-

R016 * Leach rate (/yr) * 0.000E+00 * 0.000E+00 * 2.768E 03 * ALEACH( 7)
R016 * Solubility constant * 0.000E+00 * 0.000E+00 * not used * SOLUBK( 7)

. . . . .

* * * *R016 * Distribution coefficients for U 23S
R016 * Contaminated zone (cm**3/g) * 5.000E+01 * 5.000E+01 * * DCNUCC( 8)--

R016 * Unsaturated zone 1 (cm**3/g) * 5.000E+01 * 5.000E+01 * * DCNUCU( 8,1)-

R016 * Saturated zone (cm**3/g) * 5.000E+01 * 5.000E+01 * -- * DrNUCS( 8)
R016 * Leach rate (/yr) * 0.000E+00 * 0.000E+00 * 2.768E 03 * ALEACH( 8)
RD16 * Solubility constant * 0.000E+00 * 0.000E+00 * not used ' SOLUBK( 8)

. . . . .

* * * 'R016 * Distribution coefficients for daughter Ac 227

R016 * Contaminated zone (em**3/g) * 2.000E+01 * 2.000E+01 * * DCNUCC( 1)-

R016 * Unsaturated zone 1 (em**3/g) * 2.000E*01 * 2.000E+01 * ' DCNUCU( 1,1)--

R016 * saturated zone (cm**3/g) * 2.000E+01 * 2.000E+01 * --- * DCNUCS( 1)

R016 * Leach rate (/yr) * 0.000E+00 ' O.000E+00 ' 6.872E-03 - * ALEACH( 1)
R016 * Solubility constant * 0.000E+00 * 0.000E+00 * not used * SOLUBK( 1)

. . . . .

* * * *R016 * Distribution coef ficients for daughter Pa-231

R016 * Contaminated zone (em**3/g) ' 5.000E+01 * 5.000E+01 * * DCNUCC( 2)---

R016 * Unsaturated zone 1 (cm**3/g) * 5.000E401 * 5.000E+01 * * DCNUCU( 2,1)---

R016 * Saturated zone (cm**3/g) * 5.000E*01 * 5.000E+01 * * DCNUCS( 2)--

R016 * Leach rate (/yr) * 0.000E+00 * 0.000E+00 * 2.768E 03 * ALEACH( 2)

R016 ' Solubility constant * 0.000E+00 * 0.000E+00 * not used * SOLUBK( 2)
. . . . .

* * * *R016 ' Distribution coef ficients for dau;5ter Pb 210

R016 * Contaminated zone (cm**3/g) * 1.000E+02 * 1.000E+02 * -- * DCNUCC( 3)
,

R016 * Unsaturated zone 1 (cm**3/g) * 1.000E+02 * 1.000E+02 ' * DCNUCU( 3,1)
]

--

* DCNUCS( 3) jR016 * Saturated zone (cm**3/g) * 1.000E+02 * 1.000E+02 * --

A016 * Leach rate (/yr) ' O.000E+00 * 0.000E+00 * 1.387E 03 * ALEACH( 3) |

R016 ' Solubility constant * 0.000E+00 ' O.000E+00 * not used * SOLUBK( 3)
. . . . .

* * * *R016 * Distribution coef ficients for daughter Ra 226

R016 * Contaminated zone (cm**3/g) ' 7.000E+01 * 7.000E+01 * * DCNUCC( 4)--

R016 * Unsaturated zone 1 (cm**3/g) ' 7.000E*01 * 7.000E+01 * -- * DCNUCU( 4,1)

R016 * Saturated zone (cm**3/g) * 7.000E+01 * 7.000E+01 * * DCNUCS( 4)-

R016 * Leach rate (/yr) * 0.000E+00 * 0.000E+00 * 1.980E-03 * ALEACH( 4)

R016 ' Solubility constant * 0.000E+00 * 0.000E+00 * not used * SotVBK( 4)

- , , . - - -



_ _.

. . _ . _ . . . . . . . . . . . - . . - . . . - - - - . - . . ~ - ~ - . - . . . ~ . . . . . . . . . , - , ~ . - . . _ . . . - . . _ . -

. .

*
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Summary z Post closure Pathways Analysis * Harvard Avenue File: MARY.3.DAT

Site-Specific Parameter Swmary (continued) 1

|
* * User * * *Used by RESRAD Parameter

* * IMenu ' Parameter Input Default * (If different from user input) * Name

adaaedadeadaaaaaaaaaaaaaaaaaaaa46aaaaaaa44aeaaaaaaaaaaaa6aaaaaaaaaaadaeaaaaaaaaadaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaedadaadaeaadada '

R016 * Distribution coef ficients for daughter Th 230 ' ' ' .

R016 ' contaminated tone (cm**3/g) * 6.000E+04 * 6.000E+04 * --- * DCNUCC( 5)
R016 * Unsaturated zone 1 (cm"3/g) * 6.000E*04 ' 6.000E+04 * ' DCNUCU( 5,1)--

R016 * Saturated zone (cm"3/g) * 6.000E+04 * 6.000E+04 * ' DCNUCSC 5)-~

R016 * Leach rate (/yr) * 0.000E+00 * 0.000E+00 * 2.318E-06 * ALEACH( 5)
R016 * Solubility constant * 0.000E+00 * 0.000E+00 * not used * $0LuaK( 5)

. . . . .

R016 * Distribution coef ficients for daughter U-234 * * * *

R016 * Contaminated zone (cm"3/g) * 5.000E+01 * 5.000E+01 * -- * CCNUCC( 6)
*

R016 * Unsaturated zone 1 (cm"3/g> * 5.000E+01 * 5.000E+01 * * DCNUCU( 6,1)~-
7

R016 * Saturated zone (cm"3/g) * 5.000E+01 * 5.000E+01 * * DCNUCS( 6)'

R016 * Leach rate (/yr) * 0.000E+00 * 0.000E+00 ' 2.768E 03 ' ALEACH( 6)
R016 * Solubility constant * 0.000E+00 ' O.000E+00 * not used * SOLUDK( 6)

. . . . .

R017 * Inhalation rate (m"3/yr) * 8.400E+03 * 8.400E+03 * ' INHALR-~

R017 * Mass loading for inhalation (g/m"3) ' 2.000E-04 * 2.000E 04 * * MLINH !"-

R017 * Dilution length for airborne dust, inhalation (m)* 3.000E+00 * 3.000E+00 * * LM---

* ED |R017 * Exposure duration * 3.000E+01 ' 3.000E+01 * -~

R017 ' Shielding f actor, inhalation * 4.000E 01 * 4.000E 01 * ' SHF3~

R017 * Shielding f actor, external gamma * 7.000E 01 * 7.000E 01 * -- * ruF1
R017 * Fraction of time spent Indoors * 5.000E 01 * 5.000E 01 * * FIND~~

R017 * Fraction of time spent outdoors (on site) * 2.500E-01 * 2.500E 01 * * FOTD-~

R017 ' Shape f actor, external gama * 1.000E+00 ' 1.000E+00 * * FS1~*

R017 * Fractions of annular areas within AREA: * * * *

* FRACA( 1) !A017 * Outer amutar radius (m) = (1/D) ' not used * 1.000E+00 * -~

* FRACA( 2) IR017 * Outer amular radius (m) = =(10/0) ' not used * 1.000E+00 * --

R017 * Duter amular radius (m) = =(20/0) * not used * 1.000E+00 ' * FRACA( 3)--

R017 * Outer amuter radius (m) = .(50/D) * not used * 1.000E+00 ' * FRACA( 4)~

R017 * Outer annular radius (m) = -(100/0) ' not used * 1.000E+00 * * FRACA( 5)~-

R017 * Outer amular radius (m) = .(200/0) * not used * 1.000E400 * * FRACA( 6)'
:
t

R017 * Outer amular radius (m) = *(500/D) * not used * 1.000E+00 * ' FRACA( 7)
'

--

!R017 * Outer annutar radius (m) = .(1000/D) ' not used * 1.000E+00 ' --- * FRACA( 8)
R017 * Outer annular radius (m) = =(5000/0) * not used * 1.000E+00 * * FRACA( 9)--

R017 * Outer amutar radius (m) = (1.E+04/D) * not used * 1.000E+00 * ' FRACA(10)"-

R017 * Outer amutar radius (m) = *(1.E+05/D) * not used * 0.000E*00 * * FRACA(11)-"

R017 * Outer amular radius (m) = a(1.E+06/D) * not used * 0.000E+00 * ' FRACA(12)--
,

. . . . .
,

R018 * Fruits, vegetables and grain consunption (kg/yr) * 1.600E+02 * 1.600E+02 * ' DIET (1)-~

R018 * Leafy vegetable conswption (kg/yr) ' 1.400E+01 * 1.400E+01 * -- * DIET (2)
R018 * Milk conswption (t/yr) * 9.200E+01 * 9.200E+01 * -- * DIET (3)

* DIET (4) {ROIS * Meat and poultry consunption (kg'yr) * 6.300E+01 * 6.300E+01 * ---

R018 * Fish consumption (kg/yr) * 5.400E+00 * 5.400E+00 ' ' DIET (5) +-~

R018 * Other seafood conswption (kg/yr) * 9.000E 01 * 9.000E-01 * ' DIET (6)~~

RD18 * Soit ingestion rate (g/yr) * 3.650E401 ' 3.650E+01 * ' Soll~-

ROIS * Drinking water intake (L/yr) * 4.100E+02 * 5.100E+02 * ' DWI-~

R018 * Contamination fraction of drinking water * 1.000E+00 * 1.000E+00 ' ' FDW-~

R018 * Contamination fraction of household water * 1.000E+00 * 1.000E+00 * * FHHW--

R018 * Contamination fraction of livestock water * 1.000E+00 * 1.000E+00 * * FLW~-

R018 * Contamination fraction of irrigation water * 1.000E+00 * 1.000E+00 * * FIRW---

R018 ' Contamination fraction of aquatic food * 5.000E 01 * 5.000E 01 * * FR9~

R018 ' Contamination fraction of plant food '1 *1 * 0.500E+00 * FPLANT

.__ ___
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Summary Post-closure Pathways Analysis Harvard Avenue File: HARV 3.DAT

Site specific Parameter Stanary (continued)

* * User * * 'Used by RESRAD Paraneter
* *Menu * Parameter Input Default * (If different from user input) * Name

&&&&&d&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&4446&&&444&&&&&&&d&&&&&&&&&&&e&&&&&&&&&&&e&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&

ROIS * Contamination fraction of meat *1 *1 * 0.320E+00 * FMEAT

R018 * Contamination fraction of milk *-1 '-1 0.320E+00 * FMILK*

. . . . .

R019 * Livestock f odder intake f or meat (kg/ day) * 6.800E+01 * 6.800E+01 * * LFIS---

R019 * Livestock fodder intake for milk (kg/ day) * 5.500E+01 * 5.500E+01 * --- * LFI6
R019 * Livestock water intake for nest (t/ day) * 5.000E+01 * 5.000E+01 * -- * LWIS
R019 ' Livestock water intake for mile (L/ day) * 1.600E+02 ' 1.600E+02 ' --- * LWI6
R019 * Livestock soil intake (kg/ day) * 5.000E-01 * 5.000E 01 ' * ts!-

R019 * Mass leading for foliar deposition (g/m**3) * 1.000E-04 * 1.000E-04 * * MLFD-

R019 * Depth of soit mixing layer (m) * 1.500E 01 * 1.500E-01 * * DM--

R019 * Depth of roots (m) * 9.000E-01 * 9.000E 01 * ' DROOT---

R019 * Drinking water f raction from ground water * 1.000E+00 * 1.000E+00 * * FCWDW---

R019 * Household water fraction from ground water * 1.000E+00 * 1.000E+00 * * FCWHH-

R019 ' Livestock water fraction from ground water * 1.000E+00 * 1.000E+00 * * FCWLW--

R019 * 1rrigation fraction from ground water * 1.000E+00 * 1.000E+00 * ' FCWIR--

. . . . .

C14 * C 12 concentration in water (g/cm**3) * not used * 2.000E-05 * * C12W7R---

C14 * C 12 concentration in contaminated soil (g/g) * not used * 3.000E 02 ' * C12C2--

C14 * Fraction of vegetation carbon from soil ' not used * 2.000E-02 * * Csoll---

C14 * Fraction of vegetation carbon from air * not used ' 9.800E-01 * * CAIR---

C14 * C 14 evasion layer thickness in soll (m) * not used ' 3.000E 01 * ' DMC---

C14 * C-14 evasion flux rate from soll (1/sec) * not used * 7.000E 07 * * EV5W-

C14 * C-12 evasion flux rate from soil (1/sec) ' not used * 1.000E-10 * * REVSN---

C14 * Fraction of grain in beef cattle feed * nat used * 8.000E-01 * --- * AVFC4

C14 * Fraction of grain in milk cow feed * not used * 2.000E-01 ' --- * AVFCS
. . . . .

R021 * Thickness of building foundation (m) * 1.500E-01 ' 1.500E-01 * ' FLOOR--

R021 * Bulk density of building foundation (g/cm**3) * 2.400E+00 * 2.400E+00 * * DENSFL--

R021 * Total porosity of the cover material * 4.000E-01 * 4.000E-01 * ' TPCV-

R021 * Total porosity of the building foundation * 1.000E 01 ' 1.000E-01 * --- * TPFL

R021 * Volumetric water content of the cover material * 5.000E-02 * 5.000E-02 * ' PH20CV-

R021 ' Volumetric water content of the foundation * 1.000E-02 * 3.000E-02 * -- * PH20FL |

* * * *R021 * Diffusion coefficient for radon gas (m/sec): ;

R021 * In cover noterial ' 2.000E 06 * 2.000E 06 ' * DIFCV---
,

R021 * In foundation material * 2.000E 08 * 3.000E-07 * --- * DIFFL
R021 * in contaminated zone soll * 2.000E 06 * 2.00CE 06 * -- * DIFCZ
R021 * Radon vertical dimension of mixing (m) * 2.000E*00 * 2.000E+00 * * HMIX--

R021 * Average annual wind speed (m/sec) * 6.700E+00 * 2.000E+00 * -- * WIND

R021 * Average building air exchange rate (1/hr) * 1.000E+00 * 5.000E 01 * -- * REXG

R021 * Height of the building (room) (m) * 2.500E+00 * 2.500E+00 * * HRM--

R021 * Building interior area factor * 1.000E*00 * 0.000E+00 * * FAI-

2021 * Building depth below grotrui surf ace (m) ' 1.000E+00 * 1.000E+00 * * CMFL a-

R021 ' Emanating power of Rn 222 gas * 2.000E 01 * 2.500E-01 * * EMANA(1)'--

R021 * Enenating power of Rn-220 gas * not used ' 1.500E-01 * * EKANA(2)--

e64660e66666i6666666e 66666666666eb e e 6666666 c66666 # 6 e #66606 e 6 e 66e666606666666666 eU66ete666e 66666 e 666666666666 e 6666066666666666666

6

-_
_ , , - -



. . . . . . . . . . . . . . . . . .. . . . . _ . _ .
,

. ,

*
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Summary : Post closure Pathways Analysis Harvard Avenue File: MARV 3.DAT

,

Stomary of Pathway Selections

Pathway User Selection*

'
&&&&&&&&&&&d&&d&&&&&&&& dad &&&&6&&&&&&d&&&&&&d&&&&&&

1 enternal gamma active*

2 - Inhalation (w/o radon)* active
3 - plant ingestion active'

active4 mest ingestion '

5 - milk ingestion active*

6 -- aquatic foods active'

7 - drinking water ' active
8 - soit ingestion active'

'
9 redon ' active

66666666666666666666e666666666066666666666666666666
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*

: Sumnary : Post closure Pathways Analysis Harvard Avenue files HARV 3,0Af

Contaminated Zone Dinensions initfal St.it Concentratfons, pCl/g
i

6d&&&&dd46&dd&&d44&dif444&da id&&d&d&dadaddaadidd&&did&d&&&did6
Area: 6400.00 square meters U 235 3.400E 01 I

,

Thickness: 0.91 meters U 238 3.400E+01
Cover Depth: 1.50 meters

Total Dose TDOSE(t), mrem /yr
Basic Radiation Doce Limit = 15 mrem /yr

Total Mixture Surs M(t) = Fraction of Easic Dese Limit Received at Time (t)
444444664644&& &d4a&a44448444446&dd444&d 444 & d 4848& d 446a&d a aaa& dea 44444446 &&

t (years): 0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03 3.000E+03 1.000E+04

TDOSE(t): 6.943E-09 6.929E-09 6.903E-09 6.844E-09 7.505E 09 3.689E 08 5.835E 07 6.417E-06 1.450E-05 2.029E 05
M(t): 4.629E 10 A.619E 10 4.602E 10 4.563E 10 5.003E-10 2.459E-09 3.890E 08 4.278E 07 9.667E-07 1.352E-06

Maxinun TDOSE(t): 2.029E-05 mrem /yr at t = 1.000E+04 years

;
a

6
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Residual Radioactivity Program, Version 5.01 03/07/94 12:13 Page 12
Summary 1 Post-closure Pathways Analysis - Harvard Avenue File: MARV 3.DAT

Total Dose Contributions 700SE(1,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem /yr and Fraction of Total Dose At t = 0.000E+00 years

Water independent Pathways (Inhalation excludes radon)
.

Ground Inhalation Radon Plant Meat Milk Soll
Radio- &&&&&&&&&&&&&&&& &&&&&&&&&&&&&&&& &&&&&&&&&&&&&&&& &&&&&&&&&&&&&&&& &&&&&&&&&&&&&&&& &&&&&&&&&&&&&&da &&&&&&&&&&&&&&&&

Nuclide mrem /yr fract. mrem /yr fract, mrem /yr fract. mrem /yr fract, mrem /yr fract, mrem /yr fract. mrem /yr fract.
&&&&&&& 4A446&&&& &&&&&& &&&&&&&&& &&&&&& &&&&&&&&& &&&&da &&&&&&&&& &&&d&& &&&&d&&&& &&&&&& 444444446 &&&&&& &&&&&&&&& &&d&&&

U 235 1.367E-17 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
U 238 6.943E 09 1.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000
#666666 666666666 666666 6666666e6 666e#6 666666666 66e#66 666666c66 666666 6666666ed 6666ed e6666#666 666666 666666666 666666 ,

Total 6.943E-09 1.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

Total Dose Contributions 100SE(1,p,t) for Individual Radionuclides (1) and Pathways (p)
As mrem /yr and Fraction of Total Dose At t = 0.000E+00 years

Water Dependent Pathways

Water Fish Radon Plant Meat Milk All Pathways * 1

Radio- 4446&&&&&46&&&&& &&&&&&&&&&&&&d&& 444446&d&&&&&&&& &&&&&&&&&&&&&&da &&a&&&&&&&&&&&&& &&&&&&&&&&&&&&&& &&&&&&d&&&&&&&&&

Wuclide mr em/yr fract. mrem /yr fract. mrem /yr fract, mrem /yr fract. mrem /yr fract, mrem /yr fract. mrem /yr fract. ,

&&&&&&& &&&&&&&&& &&&&&& &&&&&&&&& &&&&&& &&&&&d&&& &&6&&& &&&&&&&&& 446&&& &&&&&&&&& &&&&&& &&&&&&&&& &&&&&& &&&&&&&&& &&d&&& ,

U 235 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.367E 17 0.0000 |
U 238 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 6.943E 09 1.0000 !
66e6666 666666666 666666 666666666 e66666 t#666e666 666666 666666666 666666 666666666 666e66 666666666 666666 666666666 666666
Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 6.943E-09 1.0000

*$um of att water independent and dependent pathways.
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summary : Post closure Pathways Analysis Harvard Avenue Files HARV 3.DAT

Total Dose Contributions 700SE(i,p,t) for Individual Radionuclides (1) and Pathways (p)
As mrem /yr and Fraction of Total Dose At t = 1.000E*00 years

Water Independent Pathways (Inhalation excludes radon)

cround Inhalation Redon Plant Meat Milk Soll
Radio- 666&&&&&&&&&&&&& &&&d&&&&&a&&&&&& 6&&&&d&&&&&&&&&& &&&&&&&&&&&&&&&& &&&&d&&&&&&&&&&& &&&&&6&&a&&&&&&& &&&&ia&&&&&&&&&&

Wuclide mrem /yr fract, mrem /yr fract, mrenvyr fract, mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract.*

&&&ad&& &&&&&&&&& &&&a&& &&a&&&&&& &&&&&& &&&&&&&&& &&&&&6 &&&&&&&&& 46&&&& &&&&&&&&& 46&&&& &&&&&&&&& &&&&&& &&&&&&&&& &&&&&&

U 235 2.230E 16 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
U 238 6.929E 09 1.0000 0.000E*00 0.0000 3.769E 14 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 :
6666666 666666666 6666#6 666e66e#6 #e#666 6c666666e e66666 666666666 6666ee 668666666 666666 666666666 6666e6 666666666 666666
Total 6.929E-09 1.0000 0.000E+00 0.0000 3.769E-14 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

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

Water Dependent Pathways

Water Fish Radon Plant Meat Milk All Pathways +

Radio- &&&&&&d&&6&&&&&& &&&d&&&&&&&&d&&& &&d&&A&&&&&6&d&& &&d&&&&d&&&&&&&& &&&&6&&&&&d&&&&& &&&&&&&&&&&&&&&& &&&&&&&&&&&ia&&&

Nuclide mrem /yr fract, mrem /yr fract, mreavyr fra:t. mrem /yr fract. mrem /yr fract. mrem /yr fract, mrem /yr fract.
&&&&n&& &&&&&a6&& &&&&&& &&&&&d&&& &&&&&& &&&d&&&&& &&&&ad &&&&&&&&& &&&&de 4446&&&&& 466644 &&&&&&&&& &&&aae 46&&&&&&& &&&&&&

U 235 0.00CE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.230E-16 0.0000
U-238 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 6.929E 09 1.0000
666e666 6666e6666 666666 666666666 666666 666666666 666666 666666666 66##es be6e66666 666666 666666666 666666 6666666i6 666666
Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 6.929E-09 1.0000

+$tsn of all water independent and dependent pathways.
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Sunnary : Post closure Pathways Analysis - Harvard Avenue File: MARV 3,0AT

Total Dose Contributions T00SE(1,p.t) for Individual Radionuclides (i) and Pathways (p) ,

As mrem /yr and fraction of Total Dose At t = 3.000E+00 years

:
'

Water independent Pathways (Inhalation excludes radon)

Ground Inhalat ion Radon Plant Meat Milk Soll
madio- 4446&&&&&&&&&&&& &&&&&&&&&&&&&&&& 4444441&&&&&&&&& &&&&&&&&&&&&&&&& &&d441&&&&&&&&&& &&&4444&&&&44444 &&&&444444&&&&&&
Nuclide mrem /yr fract. mrem /yr fract, mrem /yr fract, mrem /yr fract, mrem /yr fract. mrem /yr fract, mrem /yr fract.

&&&&&&& &&&&&&&&& &&&&&& &&&&&&&&& &&&&&& 446&&&&&& &&&&&& &&&&&&&&& &&&&&& 44&&&&&&& &&&&&& &&&&&&&&& &&A&&& &&&&&d&&& &&&&&&
U-235 9.954E-16 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 I
U-238 6.902E 09 0.9999 0.000E+00 0.0000 1.014E 12 0.0001 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 !
6666666 666666e#6 666666 666666666 666#ed 666666666 6e6666 66666#666 666eed ece6666&e 666e66 66e#6666e 66e666 e#e#66666 666666 ,

fotal 6.902E*09 0.9999 0.000E+00 0.0000 1.014E 12 0.0001 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 *

Total Dose Contributions TDosE(i.p.t) for Individual Radionuclides (l) and Pathways (p) ;

As mrem /yr and Fraction of Total Dose At t = 3.000E+00 years

'Water Dependent Pathways

Water fish Redon Stant Meat Milk All Pathways *
Radio- 44&&&&&&&&&&&&&& &&&&&&&&&&&&&&&& &&&&&&&&&&&&&&&& &&&&&i&&&&&&&&&& 446&&&&d&&&&&&&& &&&d&&&&&&&&&&&& &&&&&&d&&&&&&&&&

'

Wuclide mrem /yr fract. mrem /yr tract. mrem /yr fract. mremiyr fract. mrem /yr fract. mrem /yr fract, mrem /yr fract.
&&&&&da &&&&&&&&& &&&&de &&&&&&&&& &&&&&& &&&&&&&&& &&&&&& &&&&&&&&& &&&&&& &&&&&&&&& &&&&&& &&&&&&&&& &&&&&& &&&&&&&&& &&&&&&

U 235 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 9.954E-16 0.0000
U 238 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 6.903E 09 1.0000 ;

6666666 666666666 666666 666666666 666666 666666### 666666 666666666 666666 666666666 666666 666666666 663466 666666666 666666
Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 6.903E 09 1.0000

;

* Sum of all water independent and dependent pathways.
,
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Summary * Post closure Pathways Analysis Harvard Avenue Files HARV 3.0AT

fotat Dose Contributions TDOSE(i p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem /yr and Fraction of Total Dose At t = 1.000E+01 years

Water Independent Pathways (Inhalatlon excludes redon)

Ground Irhalation Redon Plant Meat Milk Soil
Radio- dad &&&&d&&&&&&&& &a&&&&&&&&&d4&&& &&&&&&&&&&&&&&&& &&&&&&&&&&&&&&&& &&&&&&&& dad &&&&& &&&&&d&&&&&&&444 &&&&&&dia&&&d&&&
Wuclide mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract.

&&&&&&& ad&&d&&&& &&&&&& &&&&&&&&& &&&&&& ed&&&&d&& &&&&&& &&&&&&&&& &&&&&& &&&&&&&&& &&&&&& &&&&s&&d& &&&&&& &&&&&&&&& d&&&&&
U 235 6.933E-15 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
U 238 6.807E-09 0.9946 0.000E+00 0.0000 3.704E-11 0.0054 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
6666666 666666666 #####6 666666666 666666 666666666 666666 66e#66666 666666 66666#666 #e6666 666666666 666666 6666e6666 666666
Total 6.807E 09 0.9946 0.000E+00 0.0000 3.iO4E-11 0.0054 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

Total Dose Contributions TDOSE(i.p,t) for Individual Radionuclides (1) and Pathways (p)
As mrem /yr and Fraction of Total Dose At t = 1.0COE+01 years

4

Water Dependent Pathways

Water Fish Redon Plant Meat Milk All Pathways *
Radio- 6&&&&&&&&&&&d&&& &&444444&&&dd&&& &&&&&&&&&d&&&&&& &&d&&&&&d&&&&&&& &&&&44444&&&&&&& &&&&&&&&&&&&&&&& &&&&&da&&di&&&&&
Wuclide mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract.
&&&&&&& &&&&&&&&& &&&&&& &&&d&&&&& &&&&&& &&&&&&d&& 644446 &&&&d&&&& 6446&& Adad&&&da &&&&&& d&&&&&&&& &&&&&& &&&&&&&&& &&&&&&
U-235 0.000E+00 (.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 6.933E 15 0.0000
U 238 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 6.844E 09 1.0000
e666666 666e66666 6e6666 666666666 666666 666666666 666666 666666666 666666 6666666ud 666#66 666666666 666666 666666666 466666
Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 6.844E 09 1.0000

* Sun of all water independent and dependent pathways.
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Residual Radioactivity Program, Version 5.01 03/07/94 12:13 Page 16

sunnary : Post closure Pathways Analysts Harvard Avenue File MARV 3.DAT

Total Dose Contributions T00SE(1,p,t) for Individual Radionuclides (1) and Pathways (p)
As mren/yr and Fraction of Total Dose At t = 3.000E4 01 years

Water Independent Pathways (Inhalation excludes radon)

Oround Inhalation Radon Plant Heat Milk Soit

Radio- &&&&&&&&&&&&&&&& &&&&&&&&&&&&&&&& &&&&&&&&&&&&&&&& &&&&&&&&d&&&&&&& &&&&&&&&&&&&&&&& &&&&&&&&&&&&&&di &&&&&&&&&&&&&&&&

Wuclide mrem /yr fract, mrem /yr fract, mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract.
&&&&&de &&&&&&&&& &&&&&& &&&&&&&&& &&&&&& &&&&&&&&& &&&&&& &&&&&&&&& &&&&&& &&&&&&&&& &&&&&& &&&4446&& &&&&&& &&&d&&&&& &&&&&&

U 235 4.250E 14 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
U 238 6.543E 09 0.8718 0.000E+00 0.0000 9.624E-10 0.1282 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
6666666 666#66666 6666ed 666666666 666666 666666666 666666 ##666c666 666666 666666666 666666 666666666 666666 666666666 666666
Total 6.543E-09 0.8718 0.000E+00 0.0000 9.624E 10 0.1282 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

Total Dose Contributions T00SE(1,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem /yr and fraction of Total Dose At t = 3.000E+01 years

Water Oependent Pathways

Vater Fish Radon Plant Meat Milk All Pathways * *

Radio- &&&&&&&&&&&&&&&& &&&&&&&&&&&&&&&& &&&&&&&&&&&&&&&& &&&&&&&&&&&&&&&& &&&&&&&&&&&&&d&& 6444&&&&&&& dad && &&&&&d&44444&&&&

Nuclide mrem /yr fract. mrem /yr fract, mrem /yr fract, mrem /yr fract. mrem /yr fract. mrem /yr fract. mrom/yr fract.

&&&&&&& &&&&&&&&& &&&&&& &&&&&&&&& &&&&&& &&&&&&&&& &&&&&& &&&&&&&&& &&&&&& &&&&&&&&& &&&&&& &&&&&&&&& &&&&&& &&&&&&&&& &&&&&&

U 235 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.250E 14 0.0000
U-238 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E400 0.0000 7.505E 09 1.0000
6666666 666666666 666666 666666666 6#6666 666666666 666666 666666666 666666 ##6666666 666666 666666666 666666 666666666 666666
Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 7.505E 09 1.0000

* Sun of all water independent and dependent pathways.
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Stenary : Post closure Pathways Analysis - Harvard Avenue Filer HARV*3.0Af

Total Dese Contributions TDOSE(f.p t) for Individual Radionuclides (i) and Pathways (p)
As mrem /yr and Fraction of Total Dose At t = 1.000E*02 years

Vater Independent Pathways (Inhalation excludes redon)

Ground Inhalation Radon Plant Meat Milk soit
Radio- d&dia&&&&&&&&dia &&dadad4&&&&&aad daa&&a&&&&&&d&da A&&&&&&4&dida&&& add & dad &&&&A& dad daad44&daad&d&de &&d&&&ad&&&d4444

Nuclido mrem /yr fract, mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract, mrem /yr fract, mrem /yr fract.
&&dadad A&&&idade 464444 644446d44 aad&66 &&ddadada saad&& 4444646&& dadade 464446444 &&&&&& dada 44434 daad&& &&d&&aa44 444444

U-235 2.222E 13 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
U 238 5.697E-09 0.1544 0.000E*00 0.0000 3.119E-08 0.8456 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
#666666 666666666 6666e6 666666666 666666 666666666 666666 6e66e6666 666666 666666666 666666 666e66666 666666 ###e#6666 666666
Total 5.697E-09 0.1544 0.000E+00 0.0000 3.119E 08 0.8456 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

Total Dose Contritutions TDOSE(1,p,t) for Individual Radionuclides (I) and Pathways (p)
As mrem /yr and Fraction of Total Dose At t = 1.000E+02 years

Water Dependent Pathways

Water Fish Radon Plant Meat Milk All Pathways *

Radio- 6646444&Aessa464 da&disea4Adda666 daadaaesa4&d&&&a 66666A4444a&4444 d&a64444445&&446 64444444&44&&a46 d64&6&4444444444
Nuclide mrem /yr fract, mrem /yr fract. mrem /yr fract. mrem /yr fract, mrem /yr fract. mrem /yr fract, mrem /yr fract.
4644446 d44466664 644446 da&&&4446 da&A66 dada 4&&&a sd46&a &&&dadd&A def4&& d&&& dad && ad&d&& dadfeaded 644444 d6&d&dia& 6 dad &&
U 235 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.222E 13 0.0000
U 238 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.689E 081.0000
#666666 66#e66666 666666 66666e666 666666 666666666 666666 666666666 666666 666666666 666666 66e#66666 666666 666666666 666666
Total 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.689E 08 1.0000

*SLn of all water independent and dependent pathways.
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Residual Radioactivity Program, version 5.01 03/07/94 12:13 Page 18
Files HARV 3.DATSumnary : Post closure Pathways Analysis Harvard Avenue

Total Dose Contributions TDOSE(1,p,t) for Individual Radionuclides (l) and Pathways (p)
As mrem /yr and f raction of Total Dose At t = 3.000E+02 years

Water Independent Pathways (Inhatetion excludes radon)

Ground Inhalat ion Redon Plant Meat Milk Soft

Radlo- &&&&6&&&&&&&&&&& 46&&&&&&&&&&&&&& &&&&&&&&&&&&&&&& 6&&&&&&&6&&&&&&& 446&&&&aa&&&&d44 66&&&&&&&&&&&&&& &&&&&&&&&&&&&&&&
Nuclide mrem /yr fract, mrem /yr fract, mrem /yr fract. mrem /yr fract. mrem /yr fract, mrem /yr fract. mrem /yr fract.

&&&&&&& &&&&&&&&& d&&a&& &&&&&&&&& d&&&&& &&&&&&&&& &&&&&& a&&&&&&&& d6&&&& d&&&&&d&& &&&&&& d&&&&dadd 6&dade dddadsids && dada
U 235 5.602E 13 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
U-238 3.836E 09 0.0066 0.000E+00 0.0000 5.797E 07 0.9934 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0,0000

6666666 66666#666 66666# e#6e6666# 6##666 666666666 666666 6666e6666 666ted 66666ese6 ee66ed 6e666e6#6 6ee66# 666666668 666664
Total 3.837E 09 0.0066 0.000E+00 0.0000 5.797E-07 0.9934 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 '

Total Dose contributions 100SE(i.p,t) for Individual Radionuctides (i) and Pathways (p)
As mrem /yr and Fraction of Total Dose At t = 3.000E+02 years

Water Dependent Pathways

Water Fish Radon Plant Heat Milk ALL Pathways *

Radio- 66&&&&&&&&&&&&&& &&&&&&&&&&&&&&&& &&&&&&&&&&&&&&&& &&&&4464646&&&&& 646&&&&&44444&46 6444444&&&&444&& &&&&d48666644464
Nuclide mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract. mren/yr fract, mrem /yr fract. mrem /yr fract.

&&&&d&& &&&&&&&&& d&&&&& &&6446&&& &&&&&& &&&6&&&&& 46&&&& &&&&&&6da &&&&&& 6&&&&&&&& &&&&&& &&&&&&&&& &&d&&& did&&dans ddddds
U 235 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 5.602E 13 0.0000 .
U 238 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 5.835E 07 1.0000
fee 6666 666666666 66666e 666666664 ##e666 666666666 666666 6666665"i 666668 666666668 666666 66666666# e6666# #66666e## 66666# :
Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.00f E* 00 9.0000 0.000E+00 0.0000 0.000E+00 0.0000 5.835E 071.0000 ;

* Sum of all water independent and dependent pathways.
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Sunmary : Post closure Pathways Analysis - Harvard Avenue File: HARV 3.DAT ,

Total Dose contributions T00SE(i.p,t) for Individual Redionuclides (i) and Pathways (p)
As mrem /yr and Fraction of Total Dose At t = 1.000E+03 years

Water Independent Pathways (Inhalation excludes radon)

Cround Inhalation Redon Plant Meat Milk Soit
Radio- &&&&&&&&&&&&&&&& &&&&&&&&&&&&&&&& &&&d&&&&&&&&&&&& &&&&&&&&&&&&&&&& &&&&&&&&&&&&&&&& 4446&&&&&&&&&&&& &&&&&&&&&d&&&&&&
Nuclide mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract, mrem /yr fract.

4444444 &&&&&&&&& &&&&&& &&&&&&&&& &&&d&& &&&d&&&&& &&&&&& &&d&&&&&& 4446&& 4446&&&&& &&&&&& &&&&&&&&& &&d&&& &&d&&&&&& 444444

U 235 5.263E-13 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000C+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
U 238 9.724E-10 0.0002 0.000E+00 0.0000 6.416E-06 0.9998 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
6666666 666666666 66e666 666666666 666e66 66#6666ee 666666 666666666 666666 666666666 666666 666666666 666666 666666666 666666
Total 9.729E-10 0.0002 0.000E+00 0.0000 6.416E 06 0.9998 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

Total Dose Contributions T00SE(1,p,t) for Individual Radionuclides (i) and Pathways (p) .
,

As mrem /yr and Fraction of Total Dose At t = 1.000E+03 years

'

Water Dependent Pathways

Water Fish Radon Plant Heat Milk Att Pathways *
Radio- &&&&&&&&444446&& 446&&&&&&&&&&&&& &&&d&&&da&&&&&&& 446&&&&&&&&&&&&& 44&&&&&&&&&&&&&& 44446&&&&&&&&&44 4444444644444444

Nuclide mrem /yr fract. mrem /yr fract. mrem /yr fract, mrem /yr fract. mrem /yr fract, mrem /yr fract. mrem /yr fract.
&&&&&&& &&&d&&&&& &&&&&& &&d&&&&&& 444444 &&&&&&&&& &&&&&& 444&&&&&& 444444 &&&&&&&&& &&&&&& 444444444 4446&& 44446&&&& &&&d&&
U 235 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 5.263E 13 0.0000
U-238 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 6.417E 06 1.0000
6666666 666666666 eee666 666666666 666666 666666666 666666 666666e66 666666 666666666 666666 666666666 666666 666666666 666666
Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 6.417E 06 1.0000

* Sun of all water independent and dependent pathways.
i
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Summary : Post-closure Pathways Analysis Harvard Avenue File: MARV 3.0AT

Total Dose Contributions 700SE(1,p,t) f or Individual Radionuclides (i) and Pathways (p)
As mrem /yr and Fraction of Totti Dose At t = 3.000E+03 years

Water Independent Pathways (Inhalation' excludes radon)

Ground Inhalation Radon Plant Meat Milk soll
Radio- d&&&&&&&&aad&d&d ea444&d&4&s&d&&& d&&&d4&&&&6446&& &&&&a16a444464a4 d44f446&&d444466 4446&&&&&&&&&&&& d&&& Add &&d&&&&&&
Nucl ide mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract, mrem /yr fract. mrem /yr fract.
&a&&&&& &&&&d&dai 444444 464444444 da&&aa 6&ad&&&44 6&a444 &&&&&aa&& d&&&a& &&464a444 dad &&& d& dada &de &&&&&& A&aakadae &&&a&&

U 235 3.573E 14 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000
U 238 1.066E-10 0.0000 0.000E+00 0.0000 1.450E-05 1.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
6666666 666666666 666666 6666666ed 6666ed #66e666ed 666666 666eu6666 6ec6ed 666666666 6u66ed e66666666 6666ed 666666666 666666
Total 1.066E 10 0.0000 0.000E+00 0.0000 1.450E 05 1.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000

Total Dose Contributions T00SE(1,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem /yr and Fraction of Total Dose At t = 3.000E+03 years

Water Dependent Pathways

Vater Fish Radon Plant Meat Milk All Pathways *

Radio- A&6&d6Ad&&444&sa 445addadidad46a6 6666666&&656&&64 6&a6644&a446&A64 4644&&44445&A&&& d&d6&&d&dalidifs d&&&d&&aa&&&&a&&
Nuclido mrem /yr fract, mrem /yr fract. mren/yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract.
A&&&dda &adia6414 d&&&di &&dida&&& &&d&ad 448444444 Ad&dda 444446d64 da&&as &&4444444 da&&&& Addd&&ada &&&ade &&&&&&&&& &&&&&&
U 235 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.573E 14 0.0000 ,

U 238 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.450E 05 1.0000
6666666 666666666 666666 666666666 666e66 6666666ed ##6666 6t6666666 666666 666666666 666#66 666666666 666666 66#666666 666666
Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.450E 05 1.0000 !

* Sun of at t water independent and dependent pathways.
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Sunnary : Post closure Pathways Analysis Harvard Avenue File: MARV 3.DAT

Total Dose Contributions 700SF(1,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem /yr and Fraction of Total Dose At t = 1.000E+04 years

Water Independent Pathways (Inhalation excludes radon)

Cround Inhalation Radon Plant Heat Milk Soll
Radio- d&a&&4444&ada&&& ddia&&a&&d&&6644 6444&da64484& des d&aa&&&aaaaaa&&& dissed&&d&&&&4&a 66666&d444446146 d444441&d6414644
Wuclide mrem /yr fract, mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract.

dea &&&a 4444644&& d64and dad &&&&&a dA&646 64444& dad dia&&& &&&aad&&& 4644&& d&6444a&4 &&s&&& d&4444&&& d&da&& de&&&&&&& 44&iad

U 235 1.965E-19 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
U 238 8.497E 09 0.0004 0.000E+00 0.0000 2.028E 05 0.9996 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000
6666666 66e666666 6e6666 666666666 666666 6ud666666 666666 6666ee6e6 666666 e#6666666 666666 666666666 e66666 666666666 666666
Total 8.497E-09 0.0004 0.000E+00 0.0000 2.028E 05 0.9996 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000

Total Ocse Contributions TDOSE(i.p.t) for Individual Radionuclides (i) and Pathways (p)
As mrem /yr and Fraction of Total Dose At t = 1.000E+04 years

Vater Dependent Pathways

Water Fish Radon Plant Meat Milk All Pathways *
Radio- d66444446&&&4&64 dadaa6&adaia6&&& 44444&d666446444 dia&&d&&d44446&& 6&&&&464&&444846 a&&d4644444446&& &&&&&&id&&&&d&&&
Nuclide mrem /yr fract. mrem /yr fract, mrem /yr fract. mrem /yr fract. mrem /yr fract, mrtm/yr fract. mrem /yr fract. 1

44646&& 66dia44ai d6&a46 d6&&d&&dd dia&4& 6&&a&&&&& 4446&& dadda&&&& 46&&nd &a6646444 A&&dae d&&&&d&6& dada 6a da&&aa&&& d446&&
U 235 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.965E-19 0.0000
U 238 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.029E-05 1.0000
#666666 666666666 666666 666666666 6666t. 666666666 666666 666666666 666666 66uf66666 666666 666666666 666666 666666666 666666
Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000f+00 0.0000 2.029E 05 1.0000

*Stra of all water independent and dependent pathways.
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Summary : Post-closure Pathways Analysis - Harvard Avenue File: HARV 3.DAT

Dose / Source Ratios Surred Over All Pathways
Parent and Progeny Principal Radionuclide Contributions Indicated '

Parent Product Branch OSR(),t) (mrem /yr)/(pCI/g)
(1) (j) Fraction

t= 0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03 3.000E+03 1.000E+04
&&&&&&& l&&&&&& &&&&&&&&&

&&&&&&&&& &&&&&&&&& &&&&&&&&& &&&&&&&da &&&&&&&&& &&&&&&&&& &&&&&&&&& 44446&&&& &&&&&&&&& &&&&&&&&&
U-235 U-235 1.000E+00 4.020E 17 4.015E-17 4.005E-17 3.969E-17 3.868E-17 3.536E-17 2.736E-171.115E-17 8.579E-191.083E 22 |
U 235 Pa-231 1.000E+00 0.000E*00 4.341E-161.297E-15 4.268E 151.233E-14 3.606E 14 7.435E 14 6.671E 14 4.710E*15 3.143E 20 |U 235 Ac 227 1.000E+00 0.000E+00 1.816E-16 1.590E 15 1.608E-14 1.126E 13 6.173E 13 1.573E 12 1.481E 12 1.004E-13 5.464E 19

'

U 235 00SR(j)
4.020E-17 6.559E-16 2.928E-15 2.039E 14 1.250E *13 6.534E 13 1.648E-12 1.548E-12 1.051E 13 5.780E 19 '

U 238 U 238 1.000E+00 2.042E-10 2.038E 10 2.030E 10 2.002E 101.924E-101.676E 101.128E 10 2.825E-115.406E-13 5.242E-19
U 238 U 234 1.000E+00 0.000E+00 1.221E 26 3.654E 26 1.208E 25 3.540E 25 1.086E 24 2.575E 24 3.760E-24 1.068E 24 9.277E-28 !
U 238 Th-230 1.000E+00 0.000E+00 2.253E 33 2.027E 32 2.251E 312.021E-30 2.232E-291.997E 28 2.52SE 271.035E-251.723E 20
U 238 Ra 226 1.000E+00 0.000E+00 1.108E-15 2.981E-14 1.089E 12 2.831E-11 9.174E 10 1.70$E-08 1.887E 07 4.265E-07 5.966E 07
U 238 Pb 210 1.000E+00 0.000E+001.892E 33 1.528E 31 1.79?E 291.283E 271.077E-25 4.030E 24 1.227E-22 2.914E-21 1.441E 17
U 238 60SR(j) 2.042E-10 2.038E 10 2.030E 10 2.013E 10 2.207E-101.085E 091.716E 081.887E 07 4.265E 07 5.966E 07
ee6#eed #666e66 666ee6666 666ecec66 6e66ce6ee deceec6ed #66e66ee# ee66666ee 666666666 e6ece6eee he6666666 #e6666666 66666666e [

Branch Fraction is the cumulative factor for the j'th principal radionuclide daughter: CUMBRF(j) = BRF(1)*BRF(2)* ... BRF(j).
The OSR includes contributions from associated (half life # 0.5 yr) daughters.

Single Radionuclide Soil Guidelines C(1,t) in pCi/g
Basic Radiation Oose Limit = 15 mrem /yr

,

Nuclide
(i) to 0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03 3.000E+03 1.000E+04 {

46&&&&&
&&&&&&&&& &&&&&&&&& &&&&&&&&& &&&&&&&&& &&&&d&&&& &&&&&&&&& &&&&&&&&& &&&&&&&&& &&&&&&&&& &&&&&&&&&

U 235 *2.160E + 06 *2.160E+06 *2.160E+06 *2.160E+06 *2.160E+06 *2.160E+06 *2.160E*06 *2.160E+06 *2.160E+06 *2.160E*06
U+238 *3.360E+05 +3.360E+05 *3.360E+05 *3.360E*05 '3.360E+05 *3.360E+05 +3.360E+05 *3.360E+05 +3.360E+05 *3.360E+05
e666666 ee#666666 e66666e66 666e#e666 eee666666 6e#ee#666 6e666eeed #66666e66 6666e6666 666666666 666666666 i
'At specific activity limit

Sumned Dose / Source Ratios DSR(1,t) In (mrem /yr)/(pCl/g)
and Single Radionuclide Soit Guidelines O(1,t) in pCI/g

at tmin = time of minimum single radionuclide soit guideline
and at tmax = time of maximum total dose = 1.000E+04 years

Wuclide Initial tmin OSR(i, tmin) G(1, tmin) DSR(i.tman) G(1, tmax)
(l) pCi/g (years) (PCf/g) (pCi/9)

&&d4&&& &&&6&&/ &&&&&&&&&&&&&&&& &&&&&&&&& &&&&&&&&& &&&&&&&A6 &&&&&&&&&
U 235 3.t " J1 552.4 0.6 1.960E-12 *2.160E+06 5.780E 19 *2.160E+06 l
U-238 3.' . 01 1.000E+04 5.966E 07 '3.360E+05 5.966E 07 *3.360E +05+

666ee66 / Jeed 66666666ctee666e cecce66ed 6e6esteed tee 6ee66e e666ebe66
*At spec- ; activity limit

I
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.

Stmnary : Post closure Pathways Analysis (No Cover) Harvard Avenue $lte ,

fils : HARV 4.0AT j
|

)
Dose Conversion factor (and Related) Parameter Stomary

l

* *Current Parameter*- *

Default Name*** Value' Minu * Parameter

6 &&&&d & &&&&& & && && 6&& & &&& &&& & 644&& 6 &&&& & 6&&&&&&&& && &&& &&d&& &&&&& 6664444444446& &&& &&&&&& &&a 6666 &&&&&&& && &&&&
* * *A-1 * Ground enternal gama, voltsne DCF's, (mrem /yr)/(pCl/cm"3):

A1 * Ac-227+0 , soll density = 1.0 g/cm"3 * 2.760E+00 * 2.760E+00 * DCF1( 1,1)

A-1 * Ac 227+D , soll density = 1.8 g/cm"3 * 1.520E+00 * 1.520E+00 * DCF1( J,2)
* * * *

A-1
A1 * Pa 231 , soit density = 1.0 g/cm"3 * 2.210E 01 * 2.210E-01 * DCF1( 2,1)

A1 * Pa 231 , soll density = 1.8 g/cm"3 * 1.210E-01 * 1.210E 01 * DCF1( 2,2)

A-1 *
* * *

A-1 * Pb-210+D , soi t density = 1.0 g/cm"3 * 4.870E-03 * 4.870E 03 * DCF1( 3,1)

A-1 ' Pb 210+D , soi t density = 1.8 g/cm"3 * 2.310E 03 * 2.310E 03 * DCF1( 3,2)
* * * *

A-1

A-1 * Ra-226+0 , soit density = 1.0 g/cm"3 * 1.550E+01 ' 1.550E+01 ' DCF1( 4,1)

A1 * Ra 226+D , soll density = 1.8 g/cm"3 * 8.560E+00 * 8.560E+00 ' DCFIC 4,2)
* * * *

A-1

A1 * Th 230 , soll density = 1.0 g/cm"3 ' 2.110E 03 * 2.110E 03 * DCF1( 5,1)
A1 * Th 230 , soit density = 1.8 g/cm**3 * 1.030E-03 * 1.030E 03 * DCF1( 5,2)

.

A-1 *
* * *

,

A1 ' U-234 , soll density = 1.0 g/cm**3 * 1.580E-03 * 1.580E 03 * DCFi( 6,1)

A1 * U 234 , soll density = 1.8 g/cm**3 * 6.970E-04 * 6.970E-04 * DCF1C 6,2)
* * * *

A-1

A1 * U 235+0 , soll density = 1.0 g/cm"3 * 8.940E 01 * 8.940E 01 ' DCF1( 7,1)

A-1 * U-235+D , soit density = 1.8 g/cm"3 * 4.900E-01 * 4.900E-01 ' DCF1( 7,2)

A-1 * * * *

A*1 * U-238+D , soll density = 1.0 g/cm"3 * 1.270E 01 * 1.270E 01 * DCF1( 8,1)

A1 ' U-23B+D , soit density = 1.8 g/cm"3 * 6.970E 02 ' 6.970E-02 * *)CF1( 8,2)
. . . .

* * * *A3 * Depth f actors, ground external garrna, dimensionless:
A-3 * Ac 227+D , soit density = 1.0 g/cm**3, thicknes* = .15 m * 7.900E-01 * 7.900E 01 * FD( 1,1,1)
A-3 * Ac 227+D , soit density w 1.0 g/cm"3, thicknen = 0.5 m * 9.7w0E 01 * 9.700E 01 * FD( 1,2,1)
A-3 * Ac-227+D , soit density = 1.0 g/cm"3, thickness = 1.0 m * 1.000E+00 * 1.000E+00 ' FD( 1,3,1)

A-3 * Ac-227+0 , soll density = 1.8 g/cm"3, thickness = .15 m * 9.100E 01 * 9.100E 01 * FD( 1,1,2) ,

A3 * Ac-227+D , soll density = 1.8 g/cm"3, thickness = 0.5 m * 1.000E+00 * 1.000E+00 * FDC 1,2,2) *

A3 * Ac 227+D , soll density = 1.3 g/cm"1, thickness = 1.0 m * 1.000E+00 ' 1.000E+00 * FD( 1,3,2)
* * * *

A-3

A-3 * Pa-231 , soit density = 1.0 g/cm"3, thickness = .15 m * 7.900E 01 * 7.900E-01 * FD( 2,1,1)
A3 * Pa 231 , soit density = 1.0 g/cm"3, thickness = 0.5 m * 1.000E+00 * 1.000E+00 ' FD( 2,2,1)

A3 * Po-231 , soit density = 1.0 g/cm"3, thickness = 1.0 m * 1.000E+00 * 1.000E+00 * FDC 2,3,1)

A3 * Pa 231 , soit omsity = 1.8 g/cm"3, thickness = .15 m * 9.200E 01 ' 9.200E 01 * FD( 2,1,2)
A-3 * Pa 231 , soll density = 1.8 g/cm**3, thickness = 0.5 m * 1.000E+00 * 1.000E+00 * FD( 2,2,2)
A3 * Pa 231 , soit density = 1.8 g/cm"3, thickness = 1.0 m * 1.000E+00 * 1.000E+00 * FD( 2,3,2)

A3 * * * * '

A-3 * Pb-210+D , soit density = 1.0 g/cm"3, thickness = .15 m * 8.800E 01 * 8.800E 01 * FD( 3,1,1)
A-3 * Pb-210+D , soll density = 1.0 g/cm"3, thickness = 0.5 m ' 1.000E+00 * 1.000E+00 * FD( 3,2,1)
A-3 * Pb-210+D , soit density = 1.0 g/cm"3, thickness = 1.0 m * 1.000E+00 * 1.000E*00 * FD( 3,3,1)

A3 * Pb-210+D , soll density = 1.8 g/cm"3, thickness = .15 m * 9.700E 01 * 9.700E-01 * FD( 3,1,2)
A-3 * Pb 210+D , soit density = 1.8 g/cm"3, thickness = 0.5 m * 1.000E+00 ' 1.000E+00 * FDC 3,2,2)
A-3 * Pb-210+D , sof t density = 1.8 g/cm"3, thickness = 1.0 m * 1.000E+00 ' 1.000E+00 * FD( 3,3,2)
A-3 * * * *

,

y
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$wmary t Post closure Pathways Analysis (No Cover) Harvard Avenue $lte
File : MARV-4.DAT

Dose Converslon Factor (and Related) Parameter Sumary (continued)

* * * *Current Parameter ,

Manu * Parameter * Value * Default Nane*

61&did &dia &a aliaiad ai& A aa&&&idadid aa& 6 &&a& &a aaad 6 && & dia 6aia & &a Aaea ad a44a aa & 6da &dadialiaaaia e 6& &d & &&&& 6aa aa

A3 * Re-226+D , soll density = 1.0 g/cm"3, thickne's * .15 m * 6.300E 01 * 6.300E 01 * FDC 4,1,1)
A3 * Ra 226+0 , soll density = 1.0 g/cm"3, thickness = 0.5 m * 9.200E 01 * 9.200E 01 * FD( 4,2,1)
A 3 * Ra-226+0 , soll density = 1.0 g/cm**3, thickness = 1.0 m * 1.000E+00 * 1.000E+00 * FD( 4,3,1)
A3 * Ra 226+D , soll density = 1.8 g/cm**3, thickness = .15 m * 8.500E 01 * 8.500E 01 * FD( 4,1,2) .

A3 * Re 226+0 , soll density = 1.8 g/cm"3, thickness = 0.5 m * 1.000E+00 ' 1.000E*00 ' FD( 4,2,2)
A3 * Ra 226+D , soit density = 1.8 g/cm"3, thickness = 1.0 m * 1.000E+00 * 1.000E+00 * FDC 4,3,2)
A3 * * * *

A3 * Th 230 , soit density = 1.0 g/cm"3, thickness = .15 m * 9.300E-01 * 9.300E 01 * FD( 5,1,1) I

A-3 * Th-230 , soit density = 1.0 g/cm"3, thickness = 0.5 m * 1.000E+00 * 1.000E+00 * FD( 5,2,1)
A3 * 1h-230 , soll density = 1.0 g/cm"3, thickness = 1.0 m * 1.000E+00 * 1.000E+00 * FD( 5,3,1) >

A3 * Th-230 , soll density = 1.8 g/cm"3, thickness = .15 m * 1.000E+00 * 1.000E+00 * FD( 5,1,2)
A-3 * Th 230 , soit density = 1.8 g/cm"3, thickness = 0.5 m * 1.000E+00 * 1.000E+00 ' FD( 5,2,2)
A3 ' Th-230 , soit density = 1.8 g/cm"3, thickness = 1.0 m * 1.000E+00 * 1.00SE+00 * FD( 5,3,2)

i

* * * *A3
,

A3 * U 234 , soit density = 1.0 g/cm"3, thickness = .15 m * 9.000E 01 * 9.000E 01 * FD( 6,1,1)
A3 * U 234 , soit density = 1.0 g/cm"3, thickness = 0.5 m * 1.000E+00 * 1.000E+00 * FD( 6,2,1)
A-3 * U 234 , soll density = 1.0 g/cm"3, thickness = 1.0 m * 1.000E+00 * 1.000E+00 ' FD( 6,3,1) 4

A3 * U-234 , soll density = 1.8 g/cm"3, thickness = .15 m ' 1.000E+00 * 1.000E+00 * FDC 6,1,2)
A-3 * U-234 , soll density = 1.8 g/cm"3, thickness = 0.5 m * 1.000E+00 * 1.000E+00 * FD( 6,2,2)
A3 * l* 234 , soit density = 1.8 g/cm"3, thickness = 1.0 m ' 1.000E+00 * 1.000E+00 * FD( 6,3,2)
A3 * * * *

A3 * U 235+D , soit density = 1.0 g/cm"3, thickness = .15 m * 8.700E-01 * 8.700E 01 * FDC 7,1,1)
A3 * U-235+0 , soll density = 1.0 g/cm"3, thickness = 0.5 m * 1.000E+00 * 1.000E*D0 * FD( 7,2,1)
A3 * U-235+D , soit density = 1.0 g/cm"3, thickness = 1.0 m * 1.000E+00 * 1.000E+00 * FD( 7.3,1)
A-3 * U 235+D , soll density = 1.8 g/cm**3, thickness = .15 m * 1.000E+00 * 1.000E+00 * FD( 7,1,2) *

A3 * U 235+0 , soll density = 1.8 g/cm"3, thickness = 0.5 m * 1.000E*00 * 1.000E+00 * FD( 7,2,2)
A3 * U-235+D , soit density = 1.8 g/cm"3, thickness = 1.0 m * 1.000E*00 ' 1.000E+00 * F0( 7,3,2)
A-3 * * * *

;

A-3 * U 23S+D , soit dentity = 1.0 g/cm"3, thickness = .15 m * 7.800E-01 * 7.800E-01 * FD( 8,1,1)
,

A3 * U-238+D , soit density = 1.0 g/cm"3, thickness = 0.5 m * 1.000E*00 * 1.000E+00 * FD( 8,2,1) f

A3 * U-238+D , soll density = 1.0 g/cm"3, thickness = 1.0 .a * 1.000E+00,' 1.000E+00 * FD( 8,3,1)
A3 * U-238+D , soit density = 1.8 g/cm"3, thickness = .15 m * 8.800E-01 * 8.800E-01 * FD( 8,1,2)
A3 * U 238+D , soll density = 1.8 g/cm"3, thickness = 0.5 m * 1.000E+00 * 1.000E+00 * FD( 8,2,2) ,

A3 * U 23B+0 , soll density = 1.8 g/cm"3, thickness = 1.0 m * 1.000E+00 * 1.000E+00 * FD( 8,3,2) :
. . . . t

B1 * Dose conversion f actors f or inhalation, mrem /ftIt * * * *

B1 * Ac 227+0 * 6.700E+00 * 6.700E+00 * DCF2( 1)
B1 * Pe 231 * 1.300E+00 * 1.300E+00 * DCF2( 2) i

B1 * Pb 210+0 * 2.100E 02 * 2.100E-02 * DCF2C 3) ,

8-1 * Ra-226+D * 7.900E-03 * 7.900E-03 * DCF2( 4)
*

B1 * Th 230 * 3.200E 01 * 3.200E-01 * DCF2( 5)
B1 * U-234 * 1.300E 01 * 1.300E-01 * DCF2( 6)
81 * U-235+D * 1.200E 01 * 1.200E 01 * DCF2( 7)
B1 * U-23B+D ' 1.200E 01 * 1.200E 01 * DCF2( 8) j

= . . . ,

D1 * Dose conversion factors for ingestion, mrem /pCl3 * * *

Dal * Ac-227+0 * 1.500E 02 * 1.500E-02 * DCF3( 1) J

D-1 * Pa 231 * 1.100E-02 * 1.100E-02 * DCF3( 2) |

D1 * Pb 210+D * 6.700E-03 * 6.700E-03 * DCF3( 3)
D-1 * Ra-226+D * 1.100E 03 * 1.100E-03 * DCF3( 4)
D-1 * Th 230 * 5.300E 04 * 5.300E-04 * DCF3C 5)

]
|

- a_
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BJrmary i Post closure Pathsays Analyola (No Cowgr) - 6terverd Averue $lte
Flte hARV 4.DAT

none converaton rector (and Related) Parameter $wrsary (continsed)

* *' ' Current Parameter
* ** Value Default Namer,:m * Paratnet er

6666HassuAAAAAAAAA>.AAAAAAAAAAAAAAA44AAAAAAAAAAAAAAAdssesA&easessaadead&a$dd&6fa&&&d666666f66644deedes&&d

2.600E C4 * 2.600E-04 * DCF3( 6)*01 * U 234
01 * U 235+0 * ?.uv r4 * 7.5cor.04 * bcF3( n
D1 ' U 235+D 2.500E 04 * 2.500E 04 * GCF3( 8)*

. . . .

* * *D 34 * rood transfer factorst
p 34 * Ao-227+0 , plant /so n concentratten rette, d i e'ene l o,l ev . ' 2.Soor-rt a p.soor c3 * nir( 1,1)

D 54 ' Ac 22T*D , beef /tivestock-intake ratlo, (pcl/kg>/(pcl/d) 2,000105 * 2.000t 05 * RTF( 1,2)*

D 31 * Ac 23r p , milk /tiveeteck-inteke retto. (pel/L)/(pel/d) 2,enos ts * P.r,ers OS * eTr( 1,3)*

p.34 . . .

D 34 * pa 231 plant /s oi t eencontration ret to. dimen.fontes. 1,0&og 02 a 1.nnts n7 * tir( 2,1)*
,

D 34 * Fa 231 t,eef/ livestock intake ratio, tpCl/ks)/(pC1/5) $.000! C3 * 5.0C06 03 * RTr( 2,2)' -
,

D-34 ' Pa 231 milk /tivesteek intoka retir (pcl/L)/tFst/c) 5. 000E t 6 * 5. 000t 06 * a f 7 C P.1)*
,

0-54 * ' ' *

1.0005 C2 * 1.C'Cct.02 * af tg 3,1)014 * re 210ep , plant / sat t cor<cntrction diaeno f ost eus '
,,

D 34 * MW10+D , beef / livestock- tntske ta (pCf/kg)/(PCl/d> S.000! 04 ' a.0CCE 04 * Rit( 3,2)*

0- 34 * Ptr 210 * p , mf t k/ t i v.s t ech Intake retfo, apct/L)/(pel/c) 3.0005 C4 * 3.0008 04 * afft 3,3)*

. . ep.34

D 34 * to t26 0 , plant /sof t soncent ration res te, dinensin,tes. 4.ooo: t2 ' 4.0003 c2 * intr < A,1)*

D 34 ' Ra 22&D , beef /llvestock intake retto, (pCI/kg)/(pct /d) 1.0002 C3 * 1.CC0g 03 * Rif( 4,2)*

D 34 * so-226 0 , mitk/tivestock intoke rotto, (pci/L)/spct/c) 1.000t c3 ' 1.0C05 03 * Rtr( 4,3)*

p.54 * * * * ,

D-34 * Th-230 , plant /nof t concent ration ret te, dimensf o,tess 1.000: C3 ' 1.ccoc c3 * nTr 4 5,1)*

D 34 * th-230 , beef /tivestock intake retf o, (pCl/kg)/(pC1/d) 1.000!-C4 * 1.0002 04 ' Rif( 5,2) [*

9 34 " Tle!30 , mi tk/ tivretwk-intake e stiv, (pct /L)/tpct/c) 5.000c C4 * 5,0 Cot c4 * Rf r( 5,3)*

D 34 * * * *

ID34 v-ne , plant / ,ot t concentrat ton r et t o, dimens tuutene t.50er c3 z.soor. os * RTrt 6,1)*

0 34 * U 234 , beef / Livestock intake retto, (pci/kg)/(pCl/d) 3.400t 04 * 3.4002 04 * Rf r( 6,2)*

094 U 04 , mitt /tivestock intere t atto, (pwt/L)/tptt/c; o.ticog c4 * o.000e 04 RTrt 6,3)-

p.34 e * * *

D 34 * u En+0 , plant /soit concentration ratio, ownstantess * 2.50cvc3 2.500c os air t 7,1) [
D 34 * U 235+0 , beef / Livestock Intake ratic, (pct /kg>/(p;f/d) 3.400E 04 ' 3.400c 04 " Rit t 7,2)*

'
0 34 * U 235+0 , mitt /tivestock intake rat 10, (pC1/L)/(p;t/c) * 6.vuut-tw. o.uvot Odi * M r t 7,3)

D 34 ' * * *

D 34 * U 238'D , plait / soil concentration retto, dirensiontess 2.500E 03 * Z.6002-QJ * RTF( 15,1)'

p 34 * V 233*0 , beef /tivestock-intake retic, (ptt/kg)/(PCf/d) 3.400E C4 * 3.40cE 04 ' Rif( 0,2)*

D*34 * t. 238+3 altt/ ttvestock ints,te ret to, (pct /L)/(pcl/c) 6.000E C4 * 6.0(ice 04 * af f( D,3)'
,

'
. . . .

D5 ' Slesec oulation factors, fresh etter, L/kot * * *

D5 Ac 227'D , flai * 1,500g.01 * 1.500E+01 * BIDFAC( 1,1)
,

*

ID5 * Ac 22T+0 , crustacea e,d snot tusks ' 1.000E+C3 * 1.000t+03 * B10 Fact 1,2)
'

D5 * * * '

O5 * Pa 231 , fish 1.000t+01 ' 1.00ct+01 * 81ofACC 2,1)*

05 * Pa 231 , crustacea and mollusks * 1.100C+CZ * 1.100!*02 * 8 ters et 2,2)
p.$ e . . .

D*$ ' PtP210+D , f f s4 ' 3.000t+C2 ' 3.0C;te02 * alon ct 3,1)

D5 ' Ptr21D*0 , crustacea and mollusks * 1.00M.02 * 1.000E*02 * storACC 3,2)'

. . e ep.$

D5 * Ra 226'u , fist * 5.000E+01 * 5.00ct*01 * storAct 4,1)
D5 * Ra 226'D , crustacea and swltt,sts * 2.500E*02 * 2.500t 02 * storAct 4,2)

* * * *D5

i

|

1
4
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Summary I Post-closure Pathways Analysis (No Cover) Harvard Avenue Site
File . I HARV 4.DAT

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

* *Current Parameter*' *

Default Name''Value*Menu * Parameter

& &&&&& &&&& &&&&&& && &&&&&& &&& &&& & &&& & & & & &&& && & & & A& && && & && & & && &&&& && &&446&&& &&&& &&d && & &&&& & & &&&&& & & & & &&& && && &

D5 * Th 230 , fish * 1.000E+02 * 1.000E+02 * B10FAC( 5,1)

0-5 * Th 230 , crustacea and mot. tusks ' 5.000E+02 * 5.000E+02 * B10FAC( 5,2)
* * * *

D5
D5 * U 234 , fish * 1.000E.01 * 1.000E+01 * B10FAC( 6,1)

05 * U 234 , crustace6 and mollusks * 6.000E+01 * 6.000E+01 * 810FAC( 6,2)
* * * *

D5
D5 * U 235+0 , fish * 1.000E+01 * 1.000E*01 * BlofACC 7,1)

D5 ' U-235+0 , crustacea and mollusks * 6.000E+01 * 6.000E+01 * B10FAC( 7,2)
* * **D5

D5 * U-238+D , fish * 1.000L+01 ' 1.000E+01 * 810FAC( 8,1)

D-5 * U-238+D , crustacea and mollusks * 6.000E+01 * 6.000E+01 * B10FAC( 8,2)

66666066666666666666666666666e66666e66666666666666e666666e6666666deU6e6666ee6660e&6666#e666066666666666666

I
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Swmary : Post closure Pathways Analysis (No Cover) * Harvard Avenue Site
File t HARV 4.DAT

Site specific Parameter Surrnary

*
* User Used by RESRA0 Parameter* * *

Henu ' Parameter Input Defautt * (If different from user inout) * Name* *

644&aea&&a444AAaaaaaa6aaaaaa&a&&aaaaaaaaaaadasaaaaaaaaaseaaaaaaaaaadessakaaaaaaieaa&diaia&&a&aaaa44diaddadia&d444edia4446&&ialai* AREA
R011 * Area of contaminated zone (m**2) * 6.400E+03 * 1.000E+04 * "-

4

THICK 0*

R011 * Thickness of contaminated zone (m) * 9.100E 01 * 2.000E+00 ' -"

' LCZPAQR011 * Length parattet to aquifer flow (m) ' 1.300E+02 * 1.000E+02 * "

* BRLDR011 * Basic radiation dose limit (mrem /yr) * 1.500E+01 * 3.000E+01 ' -"

R011 ' Time since placement of materlat (yr) * 0.000E+00 * 0.000E+00 * --- * TI
' TC 2)R011 * Times for calculations (yr) * 1.000E+00 ' 1.000E+00 * "-

* T( 3)R011 * Times for calculations (yr) * 3.000E*00 * 3.000E+00 * "- ,

* T( 4)
Roll * Times for calculations (yr) * 1.000E+01 * 1.000E+01 * '-

* f( 5)R011 * Times for calculations (yr) * 3.000E+01 ' 3.000E+01 * "

* T( 6)R011 * Times for calculations (yr) * 1.000E+02 * 1.000E*02 * '-

T( 7;*

4011 * Times for calculations (yr) * 3.000E+02 * 3.000E+02 * -

* T( 8)R011 * Times for calculations (yr) * 1.000E+03 ' 1.00CE+03 * '

'
f( 9)R011 * Times for calculations (yr) * 3.000E+03 * 3.000E+03 * ~

RO11 ' Times for calculations (yr) * 1.000E*04 * 1.000E+04 * ---
* T(10)
.

. . .
.

S1( 7)*

R012 * Initial principal radionuclide (pcl/g): U 235 * 3.400E 01 * 0.000E+00 * --

* ST( 8)R012 * Initial principal radionuclide (pCl/g): U 238 * 3.400E*01 * 0.000E+00 * -"

W1( 7)'

R012 ' Concentration in groundwater (pCI/L): U 235 * not used * 0.000E+00 * "-

* W1( 8)R012 * Concentration in grourdwater (pci/L): U 238 * not used * 0.000E*00 * "-

.
. . .

.

' COVER 0* 0.000E+00 * 0.000E+00 ' "-

R013 * Cover depth (m)
* DENSCV

R013 * Density of cover materiet (g/cm"3) * not used * 1.500E+00 * "-

* VCV* not used * 1.000E-03 * "-

R013 * Cover depth erosion rate (m/yr)
' DENSCZ

R013 * Density of contaminated tone (g/cm"3) * 1.650E+00 ' 1.500E*00 * -'

' VCZ
R013 * Contaminated zone erosion rate (m/yr) * 1.000E 02 ' 1.00C2 03 * "-

* TPCZR013 * Contaminated tone total porosity * 4.100E 01 * 4.000E 01 * ".

* EPCZR013 * Contaminated tone ef fective porosity ' 4.100E 01 * 2.000E 01 * "

* NCCZR013 * Contaminated zone hydraulle conductivity (m/yr) * 6.900E 01 * 1.000E*01 *
"a

* BCZ* 1.140E+01 * 5.300E+00 * --

R013 ' Contaminated zone b parameter
* HUMio* not used * 8.00nE+00 * "-

R013 * Hunidity in air (g/m"3)
* EVAPTR* 6.000E 01 * 5.000E 01 * "-

R013 * Evapotranspiration coef ficient
* PREclP* 8./00E 01 * 1.000E+00 * "-

R013 * Precipitation (m/yr)
* 0.000E+00 ' 2.000E-01 * "-

* RI
R013 * Irrigation (m/yr)

* IDITCH* "-* overhead * overheadR013 * Irrigation mode
* RUNOFF* 4.000E 01 ' 2.000E 01 * "-

R013 * Runof f coef ficient
* VAREA

R013 * Watershed area for nearby stream or pond (m**2) * 1.000E+06 ' 1.000E+06 * -"

* EPS
R013 * Accuracy for water /soll computations * 1.000E 03 ' 1.000E 03 * "-

.
. . .

.
* DENSAQ

R014 ' Density of saturated zone (g/cm**3) * 1.900E+00 * 1.500E*00 * "-

' TPS2
R014 * Saturated zone total porosity * 2.980E 01 * 4.000E 01 * -"

* EPSZR014 * Saturated tone effective porosity * 2.000E 01 * 2.000E 01 ' "-

' HCSZ
R014 * Saturated zone hydraulic corductivity (m/yr) * 6.750E*01 ' 1.000E+02 * "-

' HCVT
R014 * Saturated zone hydraulic gradient * 1.200E 02 * 2.000E 02 ' -"

* 85Z' 5.300E+00 ' 5.300E+00 * "

R014 * Saturated zone b parameter * WT
R014 * Vater table drop rate (m/yr) * 8.300E 01 * 1.000E 03 * "

' DWIBWT
RO14 * Well punp intake depth (m below water table) * 1.000E+01 * 1.000E+01 ' -

' MODEL' "-

R014 * Modet: Nordispersion (ND) or Mass *Batance (MS) * ND * ND
* UW

R014 * Individuat's use of groundwater (m"3/yr) * not used * 2.500E+02 * --

.
. . .

.
* NS* "

R015 * Nm ber of unsaturated zone strata *1 '1
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Suntasty : Post closure Pathways Analysis (Nr Cover) * Harvard Avenue site
-File t HARV 4.DAT

site specific Parameter Strrnary (continued)

* * * '
* User Used by RESRAD Parameter

Menu * Parameter Input Defautt * (if different from user input) * N ac.e* *

&&& & &d & &&&& & &&& &&&& && & && &&d &&& &&&& &&&&d && && && &d && &&&&&&&6&&&&&&&&&&44444444 &&&&&&&& & &&&&&&& & && & &&& & && & &&& & && &&& &&&d & &&&& && &&&&&&

' M(1)R015 * Unsat. zone 1, thickness (m) * 7.300E+00 ' 4.000E+00 * -

ROIS * Unsat. zone 1, soil density (9/cm"3) * 1.650E+00 * 1.500E+00 * -- * DENSU2(1)

R015 * Unset. zone 1, total porosity * 4.000E-01 ' 4.000E 01 * * TPUZ(1)-

* EPU2(1)R015 * Unsat. zone 1, ef f ective porosity * 2.000E 01 * 2.000E 01 * --

R015 * Unsat. zone 1, soil-specific b parameter * 5.300E+00 * 5.300E+00 * * BUZ(1)--

ROIS * Unsat. zone 1, hydraulic conductivity (m/yr) * 6.900E 01 * 1.000E+01 * * HCUZ(1)*

. . . . .

* * * *R016 ' Distribution coef ficients for U 235
R016 * Contaminated zone (cm"3/g) ' 5.000E+01 * 5.000E*01 * * DCNUCC( 7)--

* DCNUCU( 7,1)R016 * Unsaturated zone 1 (cm**3/g) * 5.000E+01 * 5.000E+01 * --

* DCNUCs( 7)R016 * saturated zone (cm**3/g) * 5.000E+01 ' 5.000E+01 * ---

R016 * Leach rate (/yr) * 0.000E+00 ' O.000E+00 * 2.768E 03 * ALEACH( 7)

R016 * Solubility constant * 0.000E+00 * 0.000E+00 * not used * SOLUSK( 7)
. . . . .

* * * *R016 ' Distribution coef ficients for U-238
R016 * Contaminated zone (cm"3/g) ' 5.000E+01 * 5.000E+01 * ' DCNUCC( 8)-

R016 * Unsaturated zone 1 (cm"3/g) * 5.000E+01 * 5.000E+01 * --- ' DCNUCU( 8,1)

R016 * Saturated zone (cm"3/g> * 5.000E+01 * 5.000E+01 * * DCNUCs( 8)-

R016 ' Leach rate (/yr) * 0.000E+00 ' O.000E+00 ' 2.768E 03 * ALEACH( 8)

R016 '- solubility constant * 0.000E+00 * 0.000E+00 * not used * SOLUSK( 8)
. . . . .

* * * *R016 * Distribution coef ficients for daughter Ac 227
R016 ' contaminated zone (cm"3/g) * 2.000E+01 * 2.000E-01 * * DCNUCC( 1)--*

R016 ' Unsaturated zone 1 (cm"3/g) * 2.000E+01 * 2.000E+01 * ' DCwuCU( 1,1)-

R016 * saturated zone (cm"3/g) * 2.000E+01 ' 2.000E+01 * * DCNUCs( 1)--

R016 * Leach rate (/yr) * 0.000E+00 * 0.000E+00 * 6.872E-03 * '. LEACH ( 1).

R016 * Solubility constant * 0.000E+00 * 0.000E+00 * not used * SOLUBK( 1)
. . . . .

* * ' *R016 ' Distribution coef ficients for daughter Pa 231
R016 * Contaminated zone (em"3/g) ' 5.000E+01 * 5.000E+01 ' --- * DCNUCC( 2)
R016 * Unsaturated zone 1 (cm"3/g) * 5.000E+01 * 5.000E+01 * * DCNUCU( 2,1)--

R016 * saturated zone (cm"3/g> * 5.000E+01 * 5.000E+01 * * DCNUCSC 2)-

R016 * Leach rate (/yr) * 0.000E+00 ' O.000E 00 * 2.768E-03 ' ALEACH( 2)
R016 * solubility constant * 0.000E+00 * 0.000E+00 * not used * SOLUBK( 2)

. . . . .

' ' ' *R016 * Distributicm coef ficients for daughter Pb 210
R016 * Contaminated zone (cm"3/g) ' 1.000E+02 ' 1.000E+02 * * DCNUCC( 3)-

R016 * Wsaturated zone 1 (cm"3/g) * 1.000E*02 ' 1.000E+02 ' * DCNUCU( 3,1)-

W urated zone (cm**3/g) * 1.000E+02 * 1.000E402 * * DCNUC$t 3)ROS, * --

R( $6 * L uch rate (/yr) * 0.000E+00 ' O.000E+00 ' 1.387E 03 * ALEACH( 3)
R 0' tubility constant * 0.U00E+00 * 0.000E+00 * not used * SOLUBK( 3)*

,

. . . .

* * * *R016 * Distribution coef ficients for daughter Ra 226
R016 * Contaminated zone (cm"3/g) * 7.000E+01 * 7.000E+01 * * DCNUCr( 4)---

R016 * Unsaturated zone 1 (cm"3/g) * 7.000E+01 * 7.000E+01 * * DCNUCU( 4,1)--

R016 * saturated zone (em"3/g) ' 7.000E+01 * 7.000E+01 ' * DCNUCs( 4)--

R016 * Leach rate (/yr) * 0.000E+00 ' O.000E+00 * 1.980E 03 * ALEACH( 4)
R016 * solubility constant * 0.000E+00 * 0.000E+00 * not used * SOLUBK( 4)

i
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Summary : Post closure Pathways Analysis (No cover) Harvard Avenue site
file : HARV 4.DAT

site Specific Parameter str1 mary (continued)

* * *User Used by REsRAD Parameter* *

Menu * Parameter Input Default * (!f different from user input) * Name* '

44 && &e & & &&&& 46 & && & & & & && & &&&& &&&&&&&& &&& && &&& &&&&& & & &&& & &d & & &&& &&&&& & d && & &&& &&& && e &&& &&&&& & && && && &&&& & &&&& & & && & & & & e& & && &&&&&&& &&&
* * * *

R016 * Distribution coefficients for daughter Th 230 ,

R016 * Contaminated zone (cm**3/g) * 6.000E+04 * 6.000E+04 * -- ' DCNUCC( 5)
* DCNUCU( 5,1)R016 * Unsaturated zone 1 (cm**3/g) * 6.000E+04 * 6.000E+04 * -

* DCNUCs( 5) LR016 ' saturated Aone (cm**3/g) * 6.000E+04 * 6.000E+04 * --

R016 * Leach rate (/yr) ' O.000E+00 * 0.000E+00 * 2.318E-06 * ALEACH( 5)

2016 ' solubility constant * 0.000E+00 * 0.000E+00 * not used * SOLUBK( 5)
. . . . .

' * * *R016 * Distribution coefficients for daughter U 234

* DCNUCC( 6)R016 * Contaminated zone (cm**3/g) * 5.000E+01 * 5.000E*01 * -

* DCNUCU( 6,1)R016 * Unsaturated zone 1 (cm**3/g) * 5.000E+01 * 5.000E+01 ' -*-

R016 * saturated zone (cm**3/g) * 5.000E+01 * 5.000E+01 ' -- * DCNUCs( 6)

R016 * Leach rate (/yr) * 0.000E+00 ' O.000E+00 * 2.768E 03 * ALEACH( 6)

R016 * Solubility constant * 0.000E*00 * 0.000E+00 * not used * SOLUBK( 6)
. . - . .

* [NHALRR017 * Inhalation rate (m**3/yr) * 8.400E+03 * 8.400E+03 * --

R017 * Mass loading f or inhalation (g/m**3) ' 2.000E-04 * 2.000E 04 * -- * MLINH

* LMR017 * Dilution length for airborne dust, inhalation (m)* 3.000E+00 * 3.000E+00 ' -

R017 * Exposure duration * 3.000E+01 * 3.000E+01 * --- ' ED

R017 * Shielding factor, inhalation * 4.000E 01 * 4.000E 01 * --- * SNT3

* SHF1R017 * Shielding f actor, external gamma * 7.000E 01 * 7.000E 01 * --

* FINDR017 * Fraction of tire spent indoors * 5.000E-01 * 5.000E 01 * --

R017 * Fraction of time spent outdoors (on site) * 2.500E 01 * 2.500E 01 * --- * FOTD

* Fs1R017 ' shape f actor, external gamma * 1.000E + 00 ' 1.000E+00 * --

* * * *
R017 ' Fractions of annular areas within AREAt

* FRACA( 1)R017 * Outer annular radius (m) = .(1/0) ' not used * 1.000E+00 * --
,

* FRACA( 2)R017 * Duter annular radius (m) = (10/D) ' not used * 1.000E+00 * ---

' FRACA( 3)R017 * Duter annular radius (m) = .(20/0) * not used * 1.000E+00 ' ---

' FRACA( 4)R017 * Outer annular radies (m) = (50/0) * not used * 1.000E+00 * ---

* FRACA( 5)R017 * Outer annutar radius (m) = =(100/D) ' not used * 1.000E+00 ' -
,

R017 * Outer annular radius (m) = .(200/0) * no t us ed * 1.000E+00 * -- ' FRACA( 6)
' FRACA( 7)R017 * Duter annular radius (m) = (500/0) ' not used ' 1.000E*00 * --

R017 * Duter annular radius (m) = .(1000/0) * not used * 1.000E+00 * --- * FRACA( 8)

' FRACA( 9)R017 * Duter annuter radius (m) ' (5000/0) * not used * 1.000E+00 * --

* FRACA(10)R017 * Outer annular radius (m) = *(1.E+04/0) * not used * 1.000E+00 ' --

R017 * outer annular radius (m) = (1.E+05/D) * not used * 0.000E+00 * -- ' FRACA(11)

R017 * Outer annular radius (m) = (1.E+06/0) * not used * 0.000E+00 * --- * FRACA(12)
. . . .

.

' DIET (1)R018 * Fruits, vegetables and grain consurption (kg/yr) * 1.600E+02 ' 1.600E+02 * - j

* DIET (2) 'R018 * Leafy vegetable consurption (kg/yr) * 1.400E+01 * 1.400E+01 * --

* DIET (3)ROIS * Milk consumption (L/yr) * 9.200E+01 * 9.200E*01 * -

R018 ' Meat and poultry consurption (kg/yr) ' 6.300E+01 * 6.300E+01 * -- * DIET (4)
* DIEi(5)R018 * Fish consumption (kg/yr) ' 5.400E+00 ' 5.400E+00 ' -

* DIET (6)R018 ' Other seafood consumption (kg/yr) * 9.000E 01 * 9.000E 01 * --

* sollR018 * soll ingestion rate (g/ye) * 3.650E+01 * 3.650E*01 * --

* DWIR018 * Orinking water intake (t/yr) * 4.100E+02 * 5.100E+02 * ---

' FDWR018 * Contamination fraction of dr inking unter * 1.000E+00 * 1.000E+00 * --

* FHHWR018 * Contamination fraction of household water * 1.000E* 00 ' 1.000E* 00 * ---

* FLVR018 ' contamination fraction of livestock water * 1.000E+00 * 1.000E+00 * --

' FIRWR018 * Contamination f raction of irrigation water * 1.000E*00 * 1.000E+00 * ---

' FR9 |ROIS * Contamination fraction of aquatic food * 5.000E-01 * 5.000E 01 * -

|

!
.1,
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Surm.ary Post closure Pathways Analysis (No Cover) - Harvard Avenue Site

File : HARV 4.DAT

ISite Specific Parameter Smmary (continued)

* * 'User Used by RESRAD Parameter* *

Menu * Parameter Input Default * (If different from user input) * Name* *

&&& && 6 & & &&&& d&&& && && &&.'.4& d & & d & &&&& && &d & & & & & && & &&&&&&&&& &e d & & & & & & & & && 6& & && d & && &&& 6& d &&& &&&d46&&&d &&d && & & d & & && &d && &6&& & & &&&&&&&&&&

R018 * Contamination fracticn of plant food *1 *1 0.500E+00 * FPLANT*

R018 * Contamination fraction of meat '-1 '1 * 0.320E+00 * FMEAT

O.320E*00 * FMILKRO18 ' Contamination fraction of milk '1 '1 '

. . . . .
,

'* LFISR019 * Livestock fodder intake for meat (kg/ day) * 6.800E+01 * 6.800E+01 * -"

R019 * Livestock fodder intake for milk (kg/ day) * 5.500E401 * 5.500E+01 * -" * LF16
* LWIS9019 * Livestock water intake for meat (L/ day) ' 5.000E+01 * 5.000E+01 * --

R019 ' Livestock water intake for milk (L/ day) * 1.600E+02 * 1.600E*02 * -- * LW16

' LSIR019 * Livestock soit intake (kg/ day) 5.000E 01 * 5.0 @ : 01 *' -~

* MLFDR019 * Mass loading for foliar deposition (g/m"3) 1.000E-04 * 1.000E 04 ** -'

R019 * Depth of soit mixing layer (m) * 1.500E 01 * 1.500E 01 * -- * DM

DR00f [
* *R019 * Depth of roots (m) 9.000E 01 * 9.000E-01 * "-

' FCWowR019 * Drinking water fraction from ground water 1.000E+00 ' 1.000E+00 ** -

* *R019 * Household water fraction from ground water 1.000E+00 ' 1.000E+00 * FCWHH--

' FCWLWR019 * Livestock water f raction from ground water 1.000E+00 * 1.000E+00 ** "-

* ' FCWIRR019 * Irrigation fraction from ground water 1.000E+00 * 1.000E+00 ' - -

, . . ..

C12 Wit* * *
C14 C 12 concentration in water (g/cm"3) not used * 2.000E 05 * "-

C12CZ* ' *
C14 C 12 concentration in contaminated soil (g/g) not used * 3.000E 02 * "-

* * * CSOILC14 Fract!on of vegetation carbon from soit not used * 2.000E 02 ' -"

* ' CAIRFraction of vegetation carbon from air not used * 9.800E 01 *C14 * -"

* DMCC 14 evasion layer thickness in soll (m) * not used * 3.000E 01 * '
C14 * -"

* EV$N ?

C14 C 14 evasion flux rate free soit (1/sec) not used * 7.000E 07 ** ' "-

* REVSNC14 * C 12 evasion flux rate from soft (1/sec) not used * 1.000E 10 *' -'

* AVFC4Fraction of grain in beef cattle feed not used * '.000E 01 ** rC14 * "-

* - - * AVFG5C16 Fraction of grain in milk cow feed * not used 2.000E 01 *
e e . . . ,

' FloorR021 * Thickness of building foundation (m) 1.500E 01 ' 1.500E-01 *' --

R021 * Butk density of building foundation (g/cm**3) 2.400E+00 * 2.400E*00 * -- * DENSFL*

* TPCVR021 * Total porosity of the cover materlat not used * 4.000E 01 '* '-

* TPFLR021 ' Total porosity of the building foundation * 1.000E 01 ' 1.000E 01 ' -'

* PH20CVR021 * Votumetric water content of the cover materlot * not used * 5.000E 02 * -~

* PH20FLR021 * Volwietric water content of the foundation ' 1.000E 02 * 3.000E-02 * -"

* * * *
R021 * Dif fusion coef ficient for radon gas (m/sec):

* OIFCVR021 * In cover materlat ' not used * 2.000E 06 * "-
'

R021 * in foundation materlat * 2.000E 08 * 3.000E 07 * -~ * DIFFL

* DIFC2R021 * In contaminated tone soit * 2.000E 06 * 2.00CE 06 * "-

* HMIXR021 * Radon vertical dimension of mixing (m) ' 2.000E*00 " 2.000E+00 * "- ,

* WINDR021 ' Average annual wind speed (m/sec) ' 6.700E+00 * 2.000E+00 * "

R021 * Average building air exchange rate (1/hr) * 1.000E+00 * 5.000E-01 * -- * REXG

' MMR021 * Height of the building (room) (m) * 2.500E*00 * 2.500E+00 * --

* FAIR021 * Buttding interior area factor * 1.000E+00 * 0.000E+00 * "-

* DMFL
,R021 * Building depth below ground surface (m) * 1.000E+00 * 1.000E+00 ' "-

?EMANA(1)*
R021 * Emanating power of Rn 222 gas * 2.000E 01 * 2.500E 01 ' "-

EMANA(2)*
R021 * Emanating power of Rn-220 gas * not used * 1.500E 01 * "a

66666066666666666666666666666666666666666666e66e66666666066666666666G66666666666066666666666666666666666666666666066666666666666 ,

,
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Summary : Post closure Pathways Analysis (No Cover) - Harvard Avenue Site
File : MARV-4.DAT

Stmnary of Pathway Selections

Pathway User Selection*

&&&&&446&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&

1 - external samma active*

2 - inhalation (w/o radon)* active
3 - plant ingestion active*

4 meat ingestion active*

5 - milk ingestion active*

6 - aquatic foods active*

active*7 - drinking water

8 sofL ingestion active*

9 radon active* ,

66666666666666666666666666e#6606#6666666666666666e6

.

F

1
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Summary : Post closure Pathways Analysis (No Cover) Harvard Avenue $lte
file : HARV-4.DAT |

Contamlnated Zone Dimensions Inltlal Soil Concentrations, pCl/g
&&&&&&&&&&&&&&&&&&&&&&&&&&&& &&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&

U 235 3.400E 01Area: 6400.00 square meters .

Thickness: 0.91 meters U 238 3.400E+01

Cover Depth: 0.00 meters

'
Total Dose TDOSE(t), mrem /yr

Basic Radiation Dose Limit = 15 mrem /yr

Total Mixture Sun M(t) = Fraction of Basic Dose Limit Received at Time (t)
& && &&& & & & & & & & & & && & &&& && & & & & & &&&& && &&&&& &&&& &&&&& && & & &&& && & &&& & & 6 && &&& & & & &&

t (years): 0.000E*00 1.000E*00 3.000E*00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03 3.000E+03 1.000E+04
TDOSE(t): 7.963E+00 7.941E*00 7.855E+00 7.562E+00 6.767E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

M(t): 5.308E 01 5.294E 01 5.237E 01 5.041E-01 4.511E-01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

Maxinun TDOSE(t): 7.963E+00 mrem /yr at t = 0.000E+00 years

i

I

i
1
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Surmary Post closure Pathways Analysis (No Cover) - Harvard Avenue $lte
File : MARV 4.DAT

Total Dose contributions T00SE(1,p,t) for Individual Radionuclides (I) and Pathways (p)
As prem/yr and Fraction of Total Dose At t = 0.000E+00 years

Water Independent Pathways (Inhalation excludes redon)

Ground inhalation Redon Plant Heat Milk Soll

Radio- 6&&&&idda46&a444 dia444446aa86446 446&&&&&44444&&& daaaada6&a4&ad46 &&a4&a&&&aad&&&& dadda&&didaddada da&&&a4&&d&&&&&&
Nuclida mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract, mrem /yr fract. mrem /yr fract.

&&& dias da&&&dade A&&&aa daa&&aa6e &&8444 &&&&&& dad da&&&& &&&&&&aaa aadale &&a4&&&aa daa5&& &&&&d&&&& Adaa&& &&aada&&& da4444

U 235 1.S46E 01 0.0232 2.973E 02 0.0037 0.000E+00 0.0000 1.854E 02 0.0023 3.915E 04 0.0000 9.594E 04 0.0001 1.396E 03 0.0002
U 238 2.625E+00 0.3297 2.973E+00 0.3734 0.000E+00 0.0000 1.854E+00 0.2328 3.915E 02 0.0049 9.594E-02 0.0120 1.396E-01 0.0175
#se6664 666E646#6 666666 ##6664Etd 666666 664666666 6#6666 666####68 u##e6u see666666 ##i6#s 666666#6# 666666 #66666#66 66#666
Total 2.810E+00 0.3529 3.003E+00 0.3771 0.000E+00 0.0000 1.872E+00 0.2351 3.954E 02 0.0050 9.690E 02 0.0122 1.410E 01 0.0177

Total Dese contributions TOOSE(f,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem /yr and Fraction of Total Dose At t = 0.000E+00 years

Water Dependent Pathways

Water Fish Radon Plant Meat Milk ALL Pathways *

Radio- &&&&&&bba66&baki 4666abab6bbabbia babbabbbb6ha&ahe 6&bbb6 ash 6babbaa abhakkabbbiabbbk 466646&&abi&&b&& 6bihaiaba666be64
Nuclide mrem /yr fract, mrem /yr fract, mrem /yr fract, mrem /yr fract. mrem /yr fract, mrem /yr fract. mrem /yr fract.

d&didat &&did&666 aa&a&& dada &&&&& di&&d& dada 66aae 444464 666&a46&& 46a644 daa&aaa&& da&&&& daadsde&& 6&&&a& a&&A&aada dad &&&
U 235 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.356E-01 0.0296
U 238 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 7.727E*00 0.9704
E666666 666666666 666666 6666666#s 666666 666666uss 6#66#u 666666666 666666 6e6##66Ed (#6666 66s###666 6#6666 666666666 666666
Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 7.963E+00 1.0000

.

* Sun of at L water independent and dependent pathways.

_ _ . . _ . _ _ _
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Summary : Post closure Pathways Analysts (No Cover) Harvard Avenue Site
file : HARV 4.DAT

Total Dose Contributions 700SE(1.p,t) for Individual Radionuclides (i) and Pathways (p)
As mrenVyr and Fraction of Total Dose At t 1.000E+00 years

Water Independent Pathways (Inhalation excludes radon)

cround Inhalation Radon Plant Meat Milk soll
Radio- &&&& Add 4&&&&&&&& &&&&d&&&&&&&&&&& &&&a446&a&&&&d&& A&d&&d&&&&&&di&& &&&&&d&&&&&&&&&& &&&&&&&&446&&d&& &&&&&&&d&&d44444
Nuclide mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract, mrenvyr fract.

&&& dada &&&&a&&as &&&a&& &&&&dia&& 444444 &&aa&&&&a 4444&& &&&&&&&&& 4444&& 46&&&&ida &&d&&& 444&&&444 &&&ide &&&&d&&&& &&&&&&
U 235 1.841E 01 0.0232 2.966E-02 0.0037 0.000E+00 0.0000 1.856E 02 0.0023 3.99BE 04 0.0001 9.568E 04 0.0001 1.394E 03 0.0002
U-238 2.618E+00 0.3297 2.965E+00 0.3734 9.254E-15 0.0000 1.849E+00 0.2328 3.904E 02 0.0049 9.568E 02 0.0120 1.392E 010.0175
#66666d 6666E66#6 &6#s66 666666666 66666# #iesiduce #66666 6666##666 ####ed 666666666 6es#E6 6##666666 46446e 66####66# 666e66
Total 2.802E+00 0.3529 2.994E+00 0.3771 9.254E-15 0.0000 1.867E+00 0.2352 3.944E 02 0.0050 9.664E 02 0.0122 1.406E-01 0.0177

i
Total Dose contributions tDOSE(1,p,t) for Individual Radionuclides (i) and Pathways (p)

As mrem /yr and Fraction of total Dose At t = 1.000E+00 years

Water Dependent Pathways

Vater Fish R sdon Plant Meat Milk All Pathways *
Radio- &&&&&&&&&&&d4464 &&&&d&&&&&&&d&&& &&&&&b&d&3&&&&&& &&&&&&d&64444444 &&64444&d44&d&&& &&&&d&&&d&&&&&ia &&&&&&&d&dd&&&id
Nuclide mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract, mrem /yr fract. mrem /yr fract. mrem /yr fract.
&&d&&&& A&&a&&iaa &&&&&& &&&448644 &&&&&& &&4da&&&& ad&&&& &&&&&&&da d&&&&& 44446&&&& &&4644 4444&da44 &&&d&& &&&&a&&&& &&&&&& '

U 235 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.351E 01 0.0296
'

U-238 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 7.706E+00 0.9704
666646e #66fs4#66 666666 666###646 #66666 ####666u6 666666 e#66666Ed e6e#64 646666664 666666 646666666 666666 666666666 666466
Total 0.000E+00 0.0000 0.000E+00 0.0000 0.0000+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 7.941E+00 1.0000

*$un of all water independent and dependent pathways.

l
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Sunnary : Post-closure Pathways Analysis (No Cover) Harvard Avenue Site
file : MARV 4.DAT

Total Dose contributions T00$E(i.p,t) for Individual Radlonuclides (i) and Pathways (p)
As mrem /yr and Fraction of Total Dose At t = 3.000E+00 years

Water Irdependent Pathways tsnhalation excludes radon)

Ground I nhalat ion Radon Plant Meat Milk Soll
Radio- d&&&&&&&a46&a&&& &&&&aad&&&dia&&& d&&A&& dad &&a&&&& d&&a&&&d&& diad && dia&&&a&a&&idd&& &&&d&&&&d4&d&444 d&&&&&aa44444464 '

Nuclide mrem /yr fract, mrem /yr fract. mrem /yr fract, mrem /yr fract. mrem /yr fract, mrem /yr fract. mrem /yr fract.
&&aa&da d&&a&&a&& da&d&& &&d&&adas $44644 &&a&&&&aa &&&&as 46444a344 dea &&& 44&&aa&&a &&adae A&&&&&aan dia&&& 4&&&a&&aa 44&aaa

U 235 1.831E 01 0.0233 2.951E 02 0.0038 0.000E+00 0.0000 1.818E 02 0.0023 4.137E 04 0.0001 9.470E 04 0.0001 1.389E 03 0.0002
U 238 2.604E+00 0.3315 2.948C+00 0.3753 2.455E 13 0.0000 1.798E+00 0.2289 3.860E 02 0.0049 9.470E 02 0.0121 1.385E 01 0.0176
66e#666 666666666 666e#6 6666#i666 666666 e66666666 6e#666 666666666 ##e#66 666666666 6e6666 666666666 666666 666666666 666666
Total 2.787E+00 0.3548 2.97BC+00 0.3791 2.455E 13 0.0000 1.816E+00 0.2312 3.902E 02 0.0050 9.564E 02 0.0122 1.398E-01 0.0178

Total Dose Contributions 100SE(1,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem /yr and Fraction of Total Dose At t a 3.000E+00 years

Water Dependent Pathways

Water Fish Radon Plant Meat Milk All Pathways +

Radio- 6&&&&d&&d&&&&&&d d&&&&&&&&&&&&df& d&&d&4444&&a&&&& de&d&&&&&&&&&&aa A&&&ad4&d&&a4&da aa&&&&&&&d&&d4&a &&&d4&&a&&da&&&&

Nuclide mrem /yr fract, mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract, mrem /yr fract.
did&&&& &&&&&&a&& 6&&a&& &&&&aadas 644466 446&aia&& &&&&&& &&&aadi&& 6&&aad & aid 4&daa 646444 &&&&4da&& d&&&&& 44444&&&& &&&&&&

U 235 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.335E 01 0.0297
U-238 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 7.622E+00 0.9703
6666666 666666666 666666 666666666 666666 666666666 666666 666666666 666666 666666666 666666 66666e#66 666666 666666666 666666

'

Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 7.855E+00 1.0000

* Sum of all water indeperdent and d* pendent pathways.
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Summary Post closure Pathways Analysis (No Cover) - Harvard Avenue Site
File i HARV-4.0AT

Total Dose Contributions TDosE(i,p,t) for Individual Radionuclides (l) and Pathways (p)
As mrom/yr and Fraction of Total Dose At t = 1.000E+01 years

Water Indeperdent Pathways (Inhalation excludes radon)

Ground Inhalation Radon Plant Meat Milk Soil
Radio- &&&&d&&&&&&&&&&& &&&d&A6&&&&&&&&& &&&&&&&&&adi|&&& &&&&&&&&&&&&&&&& &&&&&&&&&&&&&&&& A&&&&&&&&&d&&&&& &&&&&&d&&&&&&&&&

Nuc|Ide mrem /yr fract. mrem /yr fract. mrem /yr fr ct. mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract.
d46&d&& &&&&&&dde 6A&&id &&&&&&A&& &&&&ad &&&&&&&&& && , && 4A&&&&d&& &&&&&& &&&&&&&&& &&&&&& &&&&&&&&& A&&d&& &&&&&&&&& 444444

U 235 1.796E 01 0.0238 2.903E-02 0.0038 0.000E+00 0.t TO 1.687E*02 0.0022 4.575E 04 0.0001 9.133E-04 0.0001 1.373E 03 0.0002
U 238 2.554E+00 0.3377 2.872E+00 0.3825 8.510E-12 0.0L 1 1.623E+00 0.2147 3.711E 02 0.0049 9.132E 02 0.0121 1.358E 01 0.0180

'

6###c6# WE#646#se 66###6 66666###6 #####6 #######e6 6666 f 6 6e#666ted 66##ed ##ee66664 6ut6## e666#e#66 e#s### ##s646664 666466
Total 2.733E+00 0.3615 2.921E+00 0.3863 8.510E 12 0.0000 1.640E+00 0.2169 3.757E-02 0.0050 9.223E 02 0.0122 1.372E 010.0181

total Dose Contributions 100SE(f.p,t) for Individual Radionuclides (1) and Pathways (p)
As mrem /yr and Fraction of Total Dese At t = 1.000E+01 years

Water Dependent Pathways

Vater Fish Radon Plant Neat Hilk All Pathways *
Radlo- &&&&&&&&&&&&&&&& &&&&&&&&&&&&&&ae &&&&&&&&&d&&&&&& &a&&&&&&&&&&&&&& &&&&&&&&&&&&&&&& &&&&d&&&&&&&&&&& &&&&&&&&&&&&&&&& ,

Nuclide mrem /yr fract, mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract.
4444&&& &&d&&&&&& &&& dad &&d&&&&&& &&&&&& &&&&&&&&& &&&&&& &&&&&&&&& &&&&&& &&&&&&&&& &&&&&& &&&&&&&&& &&&&&& &&&&d&&&& Ad&A&&

U-235 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.282E-01 0.0302
U 238 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 7.333E+00 0.9498-
tud66f6 #f6666666 666666 5466###66 66#s66 ##66666f6 66e##6 66666666# 66#E66 66664e#66 666666 ##u666666 ##e#66 666666664 666664
Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 7.562E +00 1.0000

*Stan of all water independent and deperdent pathways.
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Stanary : Post-closure Pathways Analysis (No Cover) Harvard Avenue Site ]
*

File t HARV*4.DAT

Total Dose Contributions 700SE(i.p,t) for Individual Radionuclides (i) and Pathways (p)
As meem/yr and f raction of Total Dose At t = 3.000E+01 years

Water Independent Pathways (Inhalation excludes redon)

cround Inhalation Radon Plant Meat Milk Soll

Radio- 46444644&&d&&a44 &&&Adada&aa&&&&& A&&&&&46444&a&&& &&&&a44&asa&&ade &&&a&&aaa&&aliaa &&&dadadada&&a&a daad&&&&&&a&&a&&
Nuclide mrem /yr fract, mrem /yr fract. mrem /yr fract. mrem /yr fract. enrem/yr fract. mrem /yr fract. mrem /yr fract.

4648444 da&&ada&& &&&aad 144444444 d&&aaa 444444464 44&ide daaaa&&&& 46&a44 da&d&&&ad dia&aa de&&&&a&& A&&&&& d&&&aaaaa d44444

U 235 1.700E 01 0.0251 2.78SE-02 0.0041 0.000E+00 0.0000 1.302E 02 0.0019 5.428E 04 0.0001 8.224E 04 0.0001 1.338E 03 0.0002
U 238 2.415E+00 0.3569 2.736E+00 0.4044 1.801E 10 0.0000 1.15BE+00 0.1711 3.309E-02 0.0049 8.218E 02 0.0121 1.285E-01 0.0190
6666666 666666666 666666 666666666 666666 666666666 e6eued 666666666 66666e 6666#6666 666666 666666666 666666 666666666 666666
Total 2.585E*00 0.3821 2.764E+00 0.4085 1.801E-10 0.0000 1.171E+00 0.1730 3.363E 02 0.0050 8.301E-02 0.0123 1.298E 01 0.0192

Total Dose Contributions 700SE(1,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem /yr and fraction of Total Dose At t . 3.000E+01 years

Water Dependent Pathways

Vater fish Radon Plant Meat Milk All Pathways *

Radio- && ass &da&&d&&&aa d&&a&&&&&&&&&444 4046&&&44446&&&& d&&&&daada&&&d&& daa6&&&&&d&&&&&& dand&A&&d&s&idad dadad&&ad&&&&&&&

Nuclide mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract, mrem /yr fract. !
46&adas dadaaaaaa 446&&& da&&&aaaa daiada assada&da ad&&aa 6444444&& d&aada deadaaded 6446A& &&&&adade saaaaa 64446&&aa d&&&ia
U 235 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.137E-01 0.0316
U 238 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 6.554E+00 0.9684
6666666 666666666 666666 66e666666 666666 ftf5#6666 66e666 666666666 666666 666666666 666666 666#66666 666664 666666666 666666
Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 6.767E+00 1.0000

* Sum of all water independent and dependent pathways. .
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Summary : Post closure Pathways Analysis (No Cover) Harvard Avenue Site
File : HARV 4.DAT

Totat Oose Contributions TDOSE(1,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem /yr and Fraction of Total Dese At t = 1.000E+02 years

Water Independent Pathways (Inhalation excludes radon)

Cround Inhalat,vn Redon Plant Heat Hilk Soil
Radio- &&&A&&&&i&&&&&&& &&&&&&&&&&d&&&&& &&&&&&&&&&&&&&&& &&&&&&&&&&&&&&&& &&&&&&&&&&&&&&&& &&&&&&&&&&&&&d&& sd&&&d&&&&d&d&&&

Nuclide mrem /fr fract, mrem /yr fract, mrem /yr fract. mrem /yr fract, mrem /yr fract. mrem /yr fract, mrem /yr fract.
&&&&&&& Ad&&&&&&& &&&&&& &&&&&&&&& &&&&&& &&&&&&&&& &&&&da &&d&&&&&& &&&&&& &&&&&&&&& &&&&&& &&&&&&&&& &&&&&& &&d&&&&&& 6446&&

U 235 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
U 238 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
####### ######### e##### ##e####6# ###666 6#e###### ###### #####e### ###### #efe##### 666#6# ##666#### ###### ######### ######
Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

Total Dose Contributions T00SE(1,p,t) for Individual Radionuclides (1) and Pathways (p)
As mrem /yr and Fraction of Total Dose At t = 1.000E+02 years

Water Dependent Pathways

Water Fish Redon Plant Heat Milk All Pathways *

Radio- &&&&&&&&&&&&&&&& &&&&&d&&&&&&&&&& 6446&&&&&&&&&&&& &&&&&&&d&&d&&&&& &&d&&&&&&d&&&&di &&&&&&&d&&&&&&&& &&&&&&&&&&&&&&&&

Nuclide mrem /yr fract, mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract, mrem /yr fract.
&&&&&&& &&&&&&&&& &&&d&& &&&&&&&&& &&&&&& Add & dad && &&&&&& &&&&&d&&& &&&&&& A&&&&&&&& 6144&& &&&&&&&&& &&&&dd &&&&&d&&& &&&&&&

U-235 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
U 238 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
####### ######### ###### ######e## ###### ######### ###e&6 ######666 ##66#e ######uf# ###### #######e# ###### ###t##### ######
Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

* Sun vf all water independent and dependent pathways.

|

|

|

_



--. - .-.

~. . .

Residual Rsdioactivity Program, Version 5.01 03/07/94 12:19 Page 18

Summary : Post closure Pathways Analysis (Wo Cover) Harvard Avenue Site
'

file : MARV 4.0AT

Total Dose Contributions TDOSE(i p,t) for Individual Radionuclides (I) and Pathways (p)
As mrem /yr and Traction of Totat Dose At t = 3.000E+02 years

Water Independent Pathways (Inhalation excludes radon)

Cround Inhalat ion Radon Plant Meat Milk Soil

Radio- &&&&&&&&&d&&&&&& &&&&&&&&&&&&&&&& &&d&&&&&&&&&&&&& &&&&&&&&&&&&&&&& &&&&&&&&&&&&&&&& &&&&&&&&&&&&&&&& &&&&&&&&&&&&&&&&

Wuc t (de mrem /yr fract. mrem /yr fract, mrem /yr fract. mrem /yr fract, mrem /yr fract. mrem /yr fract. mrem /yr fract.

&&&&&&& &&&d&&&&& &&&&&& &&&&&&&&& &&&&&& &&&&&&&&& &&&&&& &&&&&&&&& &&&&&& &&&&&&&&& &&&&&& &&&&&&&&& 44&&de &&&&&&&&& 444444

U 235 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
U 238 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
6e#6666 666666666 te#666 666666666 66ehe6 666ee6666 e66e66 6ee#66e66 666666 666de6666 666e64 666666666 666666 666666666 666666
Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

e

Total Dose Contributions T00$E(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem /yr and Fraction of Total Dose At t = 3.000E+02 years

Water ocpendent Pathways

Water Fish Radon Plant Meat Milk All Pathways *

Radlo- &&&&&&&&&&&&d&&& &&&&&&&&&&&&&&&& &&&&&&&&&&&&&&&& &&&&&&&&&&&&&&&& &&&&&&&&&&&&&&&& &&&&&&&&&&&&&&&& &&&&&&&&&&&&&&&&

Nuc lide mrem /yr fract, mrem /yr fract. mrem /yr fract. mrem /yr fract, mrem /yr fract. mrem /yr fract. mrem /yr fract.

&&&&&&& &&&&&&&&& &&&&&& &&&&&&d44 &&&&&& 446&&&&&& &&&&&& &&&&d&&&& &&&&de &&&&&&&&& &&&&&& &&&&&&&&& 444446 ad&&&&&&& &&&&&&,

U 235 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
U-238 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

'

6666666 6e6666666 6e#### 66ettee66 e666e6 466666666 666666 se6666666 66e#66 666666666 ###e## 666666666 666666 666666666 466666
total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

* Sun of all water indeperdent and dependent pathways.
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Surmary Post closure Pathways Analysis (No Cover) Harvard Avenue Site
file : MARV 4.0AT

Total Dose contributions TOOSE(i p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem /yr and Fraction of Total Dose At t = 1.000E+03 yects

Water Independent Pathways (Inhalation excludes radon)

Ground Irhalation Radon Plant Meat Milk boll
Radlo- 646&&deaaa&saada 66&A&&&aaaasadaa saaa6&&aaa&&aada dada &&a&&a&&d&&& ana&&aa&&aaaaa&& da&4&a&aada&&&&a d&&a&&Aa&&&&&&&&

Nuclide mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract.
44444&& daaaaaaas d&&&ad aaaa&aada dadada daeaaa&&A daa4&a daea&&aae dadaad daa&&a&&A dadiaa dadadaa&& da&&aa assakad&& &asaaa
U-235 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
U 238 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000
#66e666 6#666665# e666#e Etee6#6e# #66e#6 6ette#666 6666fd #E666eted e66 tee 6#66###de 66esti etc6e6666 te#666 66#6#ttee #666te
Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000

Total Dose Contributions IDOSE({,p.t) for Individual Radionuclides (i) and Pathways (p)
As mrem /yr and Fraction of Total Dose At t = 1.000E+03 years

Vater Dependent Pathways

Water Fish Radon Plant Heat Hilk All Pathways *

Radio- dadaddaa&aaaaaas daa&&a6&&#aaaada eaadhia&ada&&aa6 saadaaaaa646&ad& daiaaaaaaaaaaa44 844&aaaeda&&asaa daea&&ada6asa4&& '
Nuc { lde mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract, mrem /yr fract.
&assiae da&& add && 466444 dA&&&a&&& danada d&&edadaa ada&da dade&aada dada && daaaaaaaa ase&&d da&&aaaaa da&&&& a&4666644 aa4&&&

U 235 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000
U 238 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
66#de64 6666Efe6e 6666Ed eee#666ss s##### #66EtsEE6 666664 ##su#6666 ###66d #664#6646 466466 ##66##666 Et#### ######6i# #66666
Totat 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000

* Sum of all water indeperdent and dependent pathways.
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*

SLmnary : Post closure Pathways Analysis (No Cover) * Harvard Avenue $lte
File . MARV-4.DAT

*

Total Dose Contributions T00SE(1,p,t) for Individual Radionuclides (i) and Pathways (p)
! As mrem /yr and Fraction of Total Dose At t = 3.000E+03 years

Water Independent Pathways (Inhalation escludes radon)

Cround Inhatation Redon Plant Heat Milk Soll
Radio- &&&44&&&&&d&&&ad d&&a&&dia&&ad&&& &&&&&&&44&Aa&&&& &a5&&eaa&&&d&&&& d&&A&&&d4&a44&ad 6444444&a&&da&4e &&&a&&44444444a&
Nuclide mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /,," fract. mrem /yr fract. mrem /yr fract, mrem /yr fract.
4444a&& 4464&&&&& A&&a&& dada &&ada edaa&& dadaedade dad 4&& 644&aaa&a dada && daa&&& add &&a&&a 644446444 a&&&&& d&&d&&&dd &&44&&

U 235 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 1.0000 0.000E+00 0.0000 0.000E+00 0,0000 0.000E+00 0.0000-

U 238 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 l'.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
66664e6 666666666 666e#6 666666666 6e6666 666666666 666666 666666#e6 6e4666 66e#66e#6 666666 666666666 666666 666666666 666666
Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0300 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000

Total Dose Contributions IDOSE(i.p,t) for individual Radionuclides (i) and Pathways (p)
As mrem /yr and Fraction of Total Dose At t = 3.000E+03 years j

'
Water Dependent Pathways

Vater Fish Radon Plant Meat Mitk ALL Pathways *

Radio- d4&a4446146&ia&& dd4&a&&a44448&di 46&&&6&414444444 da&&&d4&aa&&a&d& daadaaddA&aaddad 4Adaadada&dadida d444&aa&&44444&&
Nuclide prem/yr fract, mrem /yr fract. mrem /yr fract, mrem /yr tract, mrem /yr fract. mrem /yr fract. mrem /yr' fract.
&&dalad &&&&&&&&& d44444 deadad&&& d64444 &&4444444 444444 d&&&&&&&& &&&d&& d44444444 dadada &&44484&& 643444 444&&4844 &&&&d4
U 235 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
U 238 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
6666666 666666666 666666 666666666 666666 666666666 666666 666666666 666666 6666666e6 666666 466666666 666666 666666666 666666
Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 ,

I
'+$tra of all water independent and dependent pathways,

I
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Sumnary : Post closure Pathways Analysis (No Cover) Harvard Avenue Site

file : MARV 4.0AT

Total Dose contributions TDO$E(i,p,t) for indlyidual Radionuclides (i) and Pathways (p)
As mrem /yr and fraction of Total Dose At t = 1.000E+04 years

Water Independent Pathways (Inhalation excitsfes radon)

Crotrx! Inhalation Radon Plant Meat Milk Soit

Radio- 444446d&&aa64146 ad&&&44&a444&a44 &a&aa&daAa&d&&&& &&&&4644&ada&d&& 444444&aa&aaaa&& dd4&d&&da& dana && &&&44444443&aa44 ,

Nucllde mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract.

a44&d44 d&&&dadad &a&444 da&&a&&da eaaaaa dada 4&aaa 64aaaa d&&&aaaaa edaiae &&&6&&ade d&diae dadaadaad daadaa &aada4&as &&&&&&

U 235 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
U 238 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
6666666 666666666 666666 666666666 666666 666666666 666666 6e6666666 ee6666 666666666 666666 e#6666666 666666 666666666 666666
Total 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

Total Dose contributions TDOSE(i,p,t) for Individual Radionuclides (l) and Pathways (p)
As mrem /yr and Fraction of Total Dose At t = 1.000E+04 years

Water Dependent Pathways

Water fish Redon Plant Heat Mllk Att Pathways *

Radio- &&a&&& dad &d&&aad &adadakaaseaddaa ada&&&&aa& died && a&&&la4&a&&aa&&& dadad&&&&&deadda saa&&&d&&&d&&&&& 64444&daadaa6&&&

Nuclide mrem /yr fract, mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract.
daa&&&& 644&a&a&& &a&&a6 dadeaasas A&&&&& 644a44444 dadada dadadadaa 4444a4 da&&& dead d&&&&& 44444&&4a de&&da 4444444a& adadaa

U 235 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
U 238 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000
6666666 666666666 666666 666666666 666666 6666666#6 666666 666666666 666666 666666666 666666 666666666 666666 666666666 666666
Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

+ Sun of all water independent and dependent pathways. ;
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$w mary : Post closure Pathways Analysis (No Cover) Harvard Avenue Site#

File : MARV 4.DAT

Dose / Source Ratios Swmed Over Att Pathways
Parent and Progeny Principal Radionuclide Contributions Indicated

Parent Produc* Branch D$R(j,t) (mrem /yr)/(pCl/g)

(i) (j) Fraction ts 0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E*02 3.000E+02 1.000E+03 3.000E+03 1.000E+04

adaaaaa aaaaaaa aaaaaaaaa ada46444a daaaaaaad daeaaa&da dadaaaaaa daaaaaada adaaaaaaa 44&aaaaad aadaaaaaa dadadaada &aaaaaaaa

U 235 U 235 1.000E+00 6.930E 01 6.911E 01 6.861E 01 6.687E 01 6.214E 01 0.000E+00 0.000E+00 0.000E*00 0.000E+00 0.000E+00

U 235 Pa 231 1.000E+00 0.000E+00 2.561E 04 7.495E 04 2.285E 03 5.147E 03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

U 235 Ac 227 1.000E+00 0.000E+00 3.351E 06 2.908E 05 2.649E 04 1.815E 03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
U 235 60SR(j) 6.930E 01 6.914E 01 6.869E 01 6.713E 01 6.284E 01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

U 238 U 238 1.000E+00 2.273E 01 2.266E 01 2.242E 01 2.157E 01 1.927E 01 0.000E+00 0.000E*00 0.000E+00 0.000E+00 0.000E+00

U 238 U 234 1.000E+00 0.000E+00 4.532E 07 1.341E 06 4.262E 06 1.110E 05 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

U 238 Th 230 1.000E+00 0.000E+00 3.688E 12 3.295E 11 3.569E 10 2.985E 09 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

U 238 Ra 226 1.000E+00 0.000E+00 2.502E 14 6.683E 13 2.384E 115.758E 10 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

U 238 Pb 210 1.000E+00 0.000E+00 8.628E 17 6.800E-15 7.333E-13 3.890E 110.000E*00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
U 238 60$R(j) 2.273E 01 2.266E 01 2.24?E 01 2.157E 01 1.928E 01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
#sseded 66eed66 6666e6utd 66666###6 e#6e66664 e666eie## 66666edes tes##se#6 6eettet#6 66eE666ee 666##6### 4666666E6 666666666
Branch Fraction is the cumulative factor for the j'th principal radionuclide daughter: CUMBRT(j) = BRF(1)*BRF(2)* ... BRF(J).
The DSR Includes contributions / rom associated (half life n 0.5 yr) daughters.

Single Radionuclide soil Guidelines C(1,t) in pCf/g
Basic Radiation Dose Limit = 15 mrem /yr

Nuclide

(i) ts 0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03 3.000E+03 1.000E+04

adadada &aaaaaaaa dadaaaaad daada4644 aaaaaaaaa aaaaaaa&& dadaaaaaa daaaaaand aaaaaaaa6 ala4&aaaa adaaaaaad
U 235 2.164E*01 2.170E + 01 2.184E+01 2.234E+01 2.387E+01 *2.160E+06 '2.160E+06 *2.160E+06 *2.160E+06 *2.160E+06 >

U 238 6.600E+01 6.619E+01 6.691E+01 6.955E+01 7.782E+01 *3.360E+05 *3.360E+05 '3.360E+05 *3.360E+05 *3.360E405
6666efd #Ei#666ed ###E6E66d #66e6666e 66666e666 ####6646d 666#66666 6tu6dsded #666#s### 666#en666 6E6666664
'At specific activity Limit

swmed Dose / source Ratios 05R(I,t) In (mrem /yr)/(pcl/g)
and single Radionuclide Soit Guidelines G(1,t) in pCi/g

at tmin = tire of mininun single radionuclide soit guideline

and at tmax = time of maxlan total dose = 0.000E+00 years

Nuclide Initial tmin DSR(i,tmin) G(1,tmin) OSR(1,tmax) G(1,tmax)

(i) pCi/g (years) (pCi/g) (pCf/g)
aaaaaaa daaaaaaaa aaaaaaaaaadadaad 44444a44& daaassa&& aaaaaaa&& daaaaaada
U 235 3.400E 01 0.000E+00 6.930E 01 2.164E*01 6.930E 01 2.164E+01

jU 238 3.400E+01 0.000E+00 2.273E 01 6.600E+01 2.273E-01 6.600E+01
######6 666###664 s#666666e##de666 ###6666e# #6666#66s 6#6666e## 66#666666 )
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