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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
Harvard 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 Attachmeni
5 is the calculated TEDE in response to Comment #14,

If you have any questions, please do not hesitate to contact me.
Slmfrcly yours,
Lr
?&u/ (S

Bdrry Koh, Ph.D.
Project Marager

BK/cmw

Enclosures

ce: T. G. Adams
D. R. Sarpent

M. J. Wetterhahn
C. D. Berger
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1 Residual Radioactivity Program, Version 5.01 03/07/96 12:13 Page 2
Summary : Post-closure Pathways Analysis - Karvard Avenue File: WARV-3 . DAT

Cose Conversion Factor (and Related) Parameter Summary

. * Current * * Parameter
Merws * Paremeter *  value * Defeult * Name
BAABACASA0ASANAAAL080A08088040088045000600A5084A888880004008A08808080A004A480RA880008200488006400400000048458
A-1 * Ground external gamma, volume OCF’s, (mrem/yr)/(pCi/cm**3): * . -
A1 % AG-227+D , soil density = 1.0 g/ca**3 ¢ 2.760E+00 * 2,760E+00 * DCFIC 1,1)
A1 * Ac-227+0 , soil density = 1.8 g/cm**3 1.5206+00 * 1.520€+00 * DCFIC 1,2)
‘,1 . © . .
A1 ® Pa-231  , soil density = 1.0 g/cm®*3 ¢ 2.210E-01 * 2.210E-01 * DCFIC 2,1)
A1 * Pac281  , soil density = 1.8 g/om**3 ® 1,210E-01 * 1.2106-01 ° DCFIC 2,2)
‘_1 . © . .
A1 ® Pb-210+D , soil density = 1,0 g/cm**3 * 4.870€-03 ° 4.870E-03 * DCFI(C 3,1) |
A-1 * Ph-210+D , soil density = 1.8 g/cm**3 * 2.3106-03 * 2.310£-03 * DCF1( 3,2)
A,‘ . L . o
A1 " Ra-224+D , soil density = 1,0 g/em**3 * 1.550E+01 * 1.550E+01 * DCFI( 4,1)
A1 * Ra-226+D , soil density = 1.8 g/cm**3 * B.S6DE+00 " B.560E+00 * DCFI( 4,2)
._1 . . . L]
A1 * Th-230 , soil density = 1.0 g/em**3 ° 2.110E-03 * Z.1106-03 * DCFIC 5, 1)
A1 ® Th-230 , soil density = 1.8 g/cm**3 ® 1.0306-03 * 1,0306-03 ° DCF1( §5,2)
A,‘ L - . . |
A-1 ° U-236 , soil density = 1,0 g/cm**3 * 1.5B0E-03 * 1.580£-03 ° DCF1( 6,1) |
A1 " U-234 , sofl density = 1.8 g/cm**3 * 6.970E-04 * 6.970E-04 * DCFI( 6,2) |
Ay * . . . |
A1 " U235+D |, soil density = 1.0 g/cm**3 ® B.940DE-01 * B.9LOE-01 * DCFiC 7,1)
A1 * U-235¢0 |, soil densit,; = 1.8 g/cm**3 * 4L.900E-01 * 4.900E-01 * OCFI( 7,2) |
‘_‘ . - . . ‘
A1 * U-236+0 , soil density = 1.0 g/cm**3 * 1.270E-C1 * 1,270E-01 ® DCFIC 8,1) ‘
A1 * 1-238+D , soil density = 1.8 g/en**3 * 6.970E-02 * 6.970E-02 * DCFI( 8,2)

L] . . L] |
A-3 * Depth factors, ground external gamms, dimensioniess: = . .

I
A-3 * Ac-227+D , soil density = 1.0 g/em**3, thickness = .15 m * 7.9006-01 °* 7.900E-0% * FDC 1,1,0) |
A-3 " Ac-227+D , soil censity = 1.0 g/ce**3, thickness = 0.5 m * 9.700E-01 ° 9.700E-01 © FDC 1,2,1) |
A3 ® Ac-227+D , soil density = 1.0 g/cm**3, thickness = 1.0 m ® 1,000£+00 * 1.000E+00 * FO( 1,3,1) |
A-3 * Ac-227«D , soil density = 1.8 g/cm**3, thickness = 15 m * 9.100E-01 * 9.100E-01 * FOC 1,1,2) {
A3 * Ac-227+D , soil density = 1.8 g/cm**3, thickness = 0.5 m ® 1.000E+00 * 1.000E+00 ° fFDC 1,2,2) |
A3 * Ac-227+D , soil density = 1.8 g/cn**3, thickness = 1.0m  * *.000E+D0 * 1.000E+00 * FOC 1,3,2) |
‘.s . . . . ‘
&3 * pa-231 , soil density = 1.0 g/ca®**3, thickness = .15 m * 7.900E-01 * 7.9006-01 * FDC 2,1, 1) 1
A3 " Pa-231 , soil density = 1.0 g/cm**3, thickness = 0.5 m ® 1.C00DE+00 * 1.000E+00 * FDC 2,2,1) |
A-3 * Pa-231 |, soil density = 1.0 g/cm**3, thickness = 1.0 m * 1.000£+00 * 1.0006+00 * FO( 2,3.1) l
A-3 ° pa-231 |, soil density = 1.8 g/em**3, thickness = .15 m  * §.2006-01 * 9.2006-01 * FDC 2,1,2) |
A3 * Pa-231 |, soil density = 1.8 g/em**3, thickness = 0.5 m * 1.000£+00 * 1.000E+00 * fD( 2,2,2) |
A3 * Pa-231 , soil density = 1.8 g/ca®*3, thickness = 1.0 m  * 1,000£+00 * 1.000€+00 * FOC 2,3,2) |
A3 * . o . |
A3 * Pb-210+D , soil density = 1.0 g/em**3, thickness = .15 m ® B.BODE-DY * B.B0OE-CY * FODC 3,1.1)

A-3 " Pb-210%D , soil density = 1.0 g/cm**3, thickness = 0.5 m  ° 1.0006+00 * 1,0006+00 * #D( 3,2,1) |
A-3 ® Pb-210+D , soil density = 1.0 g/cm**3, thickness = 1.0 m * 1.000£+00 * 1.000E+00 * FDC 3,3.1) |
A3 ° Pb-210+D , soil density = 1.8 g/co**3, thickness = .15 m ¢ 9.700€-01 * 9.700E-01 * FOC 3,1.2) |
A3 * Pb-210+0 , sofl density = 1.8 g/en**3, thickness = 0.5 m * 1.000E+00 * 1.000E+00 * FDC 3,2,2)

A3 * pb-210+0 , sofl density = 1.8 g/em**3, thickness = 1.0 m ® 1.000E+00 * 1.000E+00 * fD( 3,3,2)

‘., . . ® L] :

o T — Fr—
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Residual Rodioectivity Program, Version 5.01 03/07/94 12:13 Page 3
summary : Post-cl - # Pathways Analysis - Harverd Avenue File: HARV-3.DAT

Dose Conversion Factor (and Related) Parsmeter Summary (continued)

* * Current °* *  Parameter
Mery * Parameter * Vvalue * Default * Name
GAABALAAAAAAALGA0LABAA0AAANAAANAAAAAASANNNAAAAABAANAAAAAAALG4LA8A00080404000400¢C0ANEDL080006004A4400040044
A3 “ Ra-226+0 , soil density = 1.0 g/cm**3, thickness = 1S m * 6.300€-01 © 6.3006-01 * FDC 4,1,1)
A3 ¥ Ra-226+0 , soil density = 1.0 g/cm**3, thickness = 0.5 m * $.200€-01 * 9.200€-07 * FD¢ 4,2,1)
A3 * Ra-226+D , soil density = 1.0 g/cm**3, thickness = 1.0 m * 1.000€+00 * 1.000E+00 * FD( 4,3,1)
A3 " Ra-226+D , soil density = 1.8 g/em**3, thickness = .15 m * 8.500€-01 * B.SO0E-0Y * FD( 4,1,2)
A-3 ° Ra-226+D , soil density = 1.8 g/em**3, thickness = 0.5 m * 1.000£+00 * 1.000E+00 * FO( 4,2,2)
A3 ° Ra-226+D , soil density = 1.5 g/cm**3, thickness = 1.0 m * 1.000€+00 * 1.0006+00 * FD( 4,3,2)
", . . . Ll
A3 * Th-230 , soil density = 1,0 g/cm**3, thickness = .15 m * 9.3006-01 * 9.300€-01 ° FD( 5,1, 1)
A3 * Th-230 , soil density = 1,0 g/cm**3, thickness = 0.5 m ® 1.000£+00 * 1.000E+00 * FD( 5,2,1)
A-3 * Th-230 , sofl density = 1.0 g/cm**3, thickness = 1.0 m * 1.000E+00 ® 1.000E+00 * FOD( 5,3,1)
A-3 ® Th-230 , soil density = 1.8 g/cm**3, thickness = .15 m ® 1.000E+00 * 1.000€E+00 * FD( 5,1,2)
A-3 ° Th-230 , soil density = 1.8 g/cm**3, thickness = 0.5 m ® 1.000E+00 * 1.000E+00 * FD( S 2,2)
A-3 * Th-230 , soil density = 1.8 g/cm**3, thickness = 1.0 m ® 1,000E+400 * 1.000E+00 * FD( ., 3,2)
‘,’ . L ] . .

A3t U-234 , soil density = 1.0 g/cm**3, thickness = .15 m * 9.000E-01 * 9.000E-01 * FDC 6,1,1)
A-3 ° U234 , soil density = 1.0 g/cm**3, thickness = 0.5 m ® 1.000E+00 ® 1.000E+00 * FO( 6,2.1)
A-3  * U-234 , soil density = 1.0 g/cm**3, thickness = 1.0 m * 1.000E+00 * 1.000E+00 * FD( 6,3,1)
A3 " U234 , soil density = 1.8 g/cm**3, thickness = .15 m ® 1.000€6+00 * 1.000E+00 * fD( 6,1,2)
A3 *U-E3 , soil density = 1.8 g/cm**3, thickness = 0.5 m ® 1.000£+00 * 1.000E+00 * fFO( 6,2,2)
A-3 * U-234 , soil density = 1.8 g/cm**3, thickness = 1.0 m ® 1.000E+00 * 1.000E+00 ° FD( 6,3,2)
‘_, . ° . v

A3 * U-235+D , soil density = 1.0 g/cm**3, thickness = 15 m ® 8.7006-01 * B.700E-01 * FDC 7,1, 1)
A-3 * U-235+D , soil density = 1.0 g/cm**3, thickness = 0.5 m * 1.0D0E+00 * 1.000E+00 ° FD( 7,2,1)
A-3 % U-235+D , soil demsity = 1.0 g/cm**3, thickness = 1.0 m * 1.000E+00 * 1.000£+00 * fDC 7,3,1)
A3 " U-235+0 |, sofl density = 1.8 g/cm**3, thickncss = .15 m * 1.000£+00 * 1.000E+00 * FD( 7,1,2)
A-3 ° U-235+D |, soil density = 1.8 g/cm**3, thickness = 0.5 m * 1.000E+00 * 1.000E+00 * FD( 7,2,2)
A3 * U-235+4D , soil density = 1.B g/em**3, thickness = 1.0 m * 1.000E+400 * 1.000E+00 * FO( 7,3,2)
‘,3 L] . . L

A3 " U-238+D |, soil density = 1.0 g/cm**3, thickness = .15 m ¢ 7.800€-01 * 7.800E-01 “ ¥D( 8,1,1)
A-3 " U-238+0 , soil density = 1.0 g/¢m**3, thickness = 0.5 m ® 1.000E+00 * 1.000E+00 * fD( 8,2, 1)
A-3 * U-238+D , soil density = 1.0 g/cm**3, thickness = 1.0 m ® 1.0006+00 * 1.000E+00 * fFOC( 8,3,1)
A3 * U-2384D , soil density = 1.8 g/em**3, thickness = .15 m * B.800E-01 * B.BODE-01 * FO( 8,1,2)
A-3 " U-238+D , soil density = 1.8 g/cm**3, thickness = 0.5 m * 1.0006E+00 * 1.000E+00 * FD( 8,2,2)
A3 * U-238+D , soil density = 1.8 g/cm**3, thickness = 1.0 m * 1.000E+00 * 1,000E+00 * F0O( 8,3,2)

- ek - s

I R (e -

B I R

. . L -
B8-1 *® Dose conversion factors for inhalation, mrem/pCi: A J "
B:1 * Ac-227+D * 6.700E+00 * 6.700E+00 * DCF2¢ 1)
81 * pe-2¥0 * 1.300€+00 * 1.300E+00 * DCF2( 2)
81 PL-210+0 © 2.100E-02 * 2.100E-02 * DCF2( 3)
81 ° Ra-226+D * 7.900€-03 * 7.900£-03 * DCF2( &)
81 ° Th-230 * 3.2006-01 * 3.200€-07 * OCFZ( 5)
B-1 *u-23 ® 1.300€-01 * 1,300E-01 ® DCF2( &)
B-1 " u-235¢0 " 1.2006-01 ° 1.200€E-01 * OCF2( 7)
B+1 * u-238+0 * 1.200E-01 * 1.200€-01 * LCF2( 8)
Ll . L L
D=1 * Dose conversion factors for ingestion, mrem/pCi: ¥ . »
D=1 * Ac-2274D * 1.500€-02 * 1.500E-02 ® DCF3( 1)
D-1 * pa-231 * 1.100E-02 * 1.100E-02 * DCF3( 2)
D1 * Pb-2104D * 6.T00E-03 * 6.700E-03 * OCF3( 3)
D-1 * Ra-226+0 * 1.100€-03 * 1.100€-03 * OCF3( &)
D1 * Th-230 * 5.3006-04 ® 5.300E-04 * DCF3( 5)

D-1 % u-234 “ 2.6006-04 * 2.600E-04 * DCF3( 6)
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Dose Conversion Factor (and Related) Parameter Summary (continued)

Default

R T ———

Parameter
Name

2.500E-04 * DCF3C 7)
2.500E-04 * DCF3( 8)

i
2,
2.

1
1

2.
3.

$00€-03
000€- 05
DO0E-0%

.000E-02
.D00E -03
.O0CE-06

.000E-02
.D0CE-04
. DO0E ~D4

.000E - 02
.000€-03
-D0CE-03

.DO0E-03
.QUOE - D4
3.

000€-06

500€-03
LOOE-04

6.000€-04

2.500€-03
3.400€-04

6.

000E-04

2.500e-03
3.400€-04
6.000€ - 04

1.
t B

1.
1.

SO0E+D1
000E+03

0ODE+D1
100402

3.000e+02

P

O00E+02

5.000€+01
2.500E+02

1

.000E+02

* 5.000£+02 * 5.000£+02

RTF(
RTF(
RTFC

RTF(
RIF(
RYF(

RTF(
RTF(
RTF(

RTF(
RTE(
RTF(

RTF(
RTF(
RTE(

RTF(
RTF(
RTF(

RTF(
RYFC
RTF(

RTF(
RTF(
RTF(

1.1
1.2)
.5

2,1
2,8
2.3

3,1
3,2
3,5

6,1
6, 2)
%5

.1
5,2)
5.5

6,1)
6,2)
6,3)

: A%
7,2)
7.5

8N
8,2)
8,3)

BIOFACC 1,1)
BIOFACC 1,2)

BIOFAC( 2,1)
BIDFACC 2,2)

BIU/ACC 3,1)
BIOFAC( 3,2)

BIOFAC &,1)
BIOFACC 4,23

BIOFACC 5. 1)
BIOFAC( 5,2)

4 ¢ Current
Kerw * Parareter * Veiue
t SAASACABBAAAAAABAS0S00RAAAAAARBAMEAASAASSAAS8A0AAA8A080800AA00000A0A00408AAALACEAANEA0AS086AA8AA0400740448
D-1 * U-235+0 * 2.500€-04
D1 * U-238¢ * 2.500€-04
. L]
D-34 * Food transfer factors: .
D-34 * Ac-227+D , plant/soil concentration ratio, dimensionless * 2.5006-03
D34 * Ac-227+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) * 2.000€-05
D36 * Ac-227+0 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) * 2.000€-05
D_“ . .
D-34 * Pa-231 |, plant/soil concentration ratio, dimensionless ® 1.000g-02
D-34 ® Pa-231 |, beef/li ~stock-intake ratio, (pCi/skg)/(pCi/d) ¢ 5.000€-u3
D-34 * Pa-231 |, milk/livestock-intake ratio, (pCi/L)/(pCi/d) * 5.000€-06
D34 * .
D-34 * Pb-210+D , plant/seil concentration ratio, dimensionless * 1.000€-02
D-34 * Pb-210+D , beef/livestock-in*ake ratio, (pCi/skg)/(pCi/d) ® B.000E-D4
D-34 * Pb-210+0 , milk/livestock-inta. e ratio, (pCi/L)/(pCi/d) * 3.0006-04
°.“ o ®
034 * Ra-226+0 , plant/seil concentration ratio, dimensionless * 4.000E-02
D-34 ° Ra-226+D , beef/livestock-intake ratio, (pCi/kg)/fpCi/d) ® 1,000¢-03
0-36 * Ra-226+0 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) * 1.000€-03
0.“ . L]
D-34 * Th-230 , plant/soil concentration ratio, dimensionless * 1.000€-03
0-34 * Th-2 , beef/livestock-intake ratio, (pCi/kg)/(pli/d) * 1.000E-04
0-34 * Th-230 , milk/livestock-intake ratio, (pCi/L)/(pli/d) ® 5.000E-06
o-“ . .
D-34 * U-234 , plant/soil concentration ratio, dimensionless * 2.5006-03
D-34 * uU-234 , beef/livestock-intake ratio, (pCi/Zkg)/(pCi/d) * 3.400E-04
0-34 ° u-234 , milk/livestock-intake ratio, (pCi/L)/(pLi/d) * 6.000E-04
D-34 * *
D-36 ® U-235+0 , plant/so’l concentration ratic, dimensionless * 2.5006-03
D-34 * U-235+0 , beef/livestock-intake ratio, (pCiZkg)/(pCi/d) * 3.%00E-04
D-34 * U-235+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) ® 6,000E-04
b.“ - .
D-34 * U-238+D , plant/soil concentration ratio, dimensionless * 2.500€-03
D-34 * U-238+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/ad * 3.400€-04
D-34 * U-238+D , milk/lives’tock-intake ratio, (pCiZL)/(pCi/d) ® &.000€-06
- L
D-5 * Bioaccumuiation factors, fresh water, L/kg: »
D5 * Ac-227+0 , fizn * 1.500€+01
D=5 ° Ac-227+0 , crustacea and mollusks ® 1.000E+03
'_s L .
05 * pa-231 |, fish ® 1.000€+01
0-S * Pa-231 |, crustacea and mollusks * 1.100£+02
D5 * .
D=5 * Pb-210+0 , fish * 3.000€+02
DS * Pb-210+D , crustacea and mollusks * 1.000£+02
b.s . .
D-5 * Ra-226%0 , fish * 5.000E+01
D-5 * Ra-226+D , crustacea and mollusks * 2.500€+02
o.s . .
D=5 * Th-230 , fish * 1.000€+02
D5 * Th-230 , crustacea and molluske

oo o Ball NI SRR o B BEumn __SeRE Bee B Sope_Buet B Sy pop e U Bmelammmmm pml B
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Dose onversion Factor (and Related) Parameter Summary (continued)

' * Current * ° Parameter
Merv; * Parameter *  Value * Default ° Name
S68580588665635585836465404050846448880504856060086004585000840088608A0404A484886000h8885806¢00408640058444
0-5 * U-234 , fish ® 1,000E+01 * 1.000€+01 * BIOFAC( 6,1)
D-5 * U-234 , crustacea and mollusks ® 6.000E+01 * 6.000E+01 * BIOFAC( 6,2)
’,s . L . .

D-5 * U-235+p , figh ® 1.000E+01 * 1.000E+0% * BIOFAC( 7,1)
D5 * U-235¢D0 , crustacea and mollusks ® 4.0006+01 * 6.000E+01 * BIOFAC( 7,2)
o.s e . L] .

0-5 * u-238+0 , fish * 1.000€+01 * 1.000£+01 * BIOFAC( 8,1)
D-5 * U-238+D , crustacea and mol lusks ® 6.000E+01 * 6.000E+01 * BIOFAC( 8,2)
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ROV
RONY
ROV
rROTY
ROY1
RO1Y
RO11
RO
RO
RO
RO
RO
RO1Y
RO

RO12
RO12
RO12
RO12

RO13
RO1S
RO13
RO13
®O13
| RO13
RO13
RO13
RO13
K013
RO13
RO13
RO13
RO13
RO13
ROYS
ROV3

RO14
ROY4
RO
RO
RO
. ROV
: RO4
ROYG
RO
ROVG

ROTS

°

.
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File: HARV-3.DAY

Site-Specific Parameter Summary

Parameter

Area of contaminated zone (m**2)
Thickness of contaminated zone (m)
Length parallel to aquifer flow (m)
Basic radiation dose Limit (mrem/yr)
Time since placement of material (yr)
Times for calculations (yr)

Times for calculations (yr)

Times for calculations (yr)

Times for caleulations (yr)

Times for calculations (yr)

Times for calculations (yr)

Times for calculations (yr)

Times for calculations (yr)

Times for calculations (yr)

Initial principal redionuclide (pCi/g): U-235
Initial principal radionuclide (pCi/g): U-238
Concentration in grourciwater (pCi/L): U-235
Concentration in groundwater (pCi/Ll): U-238

Cover depth (m)

Density of cover material (g/cm**3)

Cover depth ercsion rate (m/yr)

Density of contaminated zone (g/cm**3)
Contaminated zone erosion rate (m/yr)
Contaminated zone total perosity

Contaminated zone effective porosity
Contaminated zone hydraulic conductivity (m/'yr)
Contaminated zone b parameter

Humidity in air (g/m**3)

Evapotranspiration coefficient

Precipitation (m/yr)

Irrigation (m/yr)

Irrigation mode

Runoff coefficient

Watorshed area for nearby stream or pond (m**2)
Accuracy for water/soil computations

Density of saturated zone (g/cm**3)

S$aturated zone total porosity

Saturated zone effective porosity

Saturated zone hydraulic conductivity (m/yr)
Saturated zone hydraulic gradient

Saturated zone b parameter

Water table drop rate (m/yr)

well pump intake depth (m below water table)
Mod~l: Nondispersion (ND) or Mass-Balance (MB)
Individual’s use of groundwater (m**3/yr)

Number of unsaturated zone strata

* 6.400E+03 * 1.0006+04 *

User
1nput

9.100e-01
1.300€+02
1.500€+01
0.000€+00
1.000€+00
3.000£+00
1.000€+01
3.000e+01
1.000e+02
3.000E+02
1.000E+03
3.000E+07
1.000E+04

3.400E-01
3.400E+01
not used
not used

1.500€+00
1.650E+00
&.000E-L5
1.650E+00
1.000E-02
4.100e-0
4.100€-01
6.900€-01
1.140E+01
not used
é.000E-01
8.700E-01
0.000E+00
overhead
4. 000E-01
1.000E+06
1.000€-03

1.900E+00
2.980e-01
2.000€-01
6.750€+01
1.200€-02
$,300€+00
8.300E-01
1.000€+01
N

not used

¢ Default

¢ 2.000E+00
* 1.000£+02
* 3.000€+01
* 0.000E+00
* 1.000£+00
° 3.000E+00
¢ 1.000E+01
* 3.000£+01
¢ 1.000€+02
® 3.000E+02
* 1.000E+03
® 3.000€¢03
* 1.000E+04

® 0.000£+00
® 0.000E+00
® 0.000£+00
* 0.000E+00

* 0.000E+00
* 1.500€+00
® 1.000¢-03
® 1.500E+00
* 1.000€-03
® &.000E-01
* 2,000€-01
* 1.000E+01
® 5.300€+00
® 8.000€+00
® 5.000e-01
* 1.000E+00
* 2.000e-01
* overhead

¢ 2.000€-01
* 1.000£+06
* 1.000€-03

* 1.500E+00
* &.000E-01
* 2.000€-01
* 1.000€+02
® 2.000€-02
* 5.300E+00
* 1.000€-03
* 1,000€-01
* ND

* 2.500€+02

Ty NI TS

-~ % Ay Rt

Used by RESRAD 2

* (1f different from user input) *

Parameter

AREA
THICKO
LCZPAQ
BRLD
11
"
"y
(&)
L)
T( 6)
"wn
"8
W
1(10)

st N
si( 8)
WiIC )
wi( 8)

COVERD
DENSCY
vey
DENSCZ
ves
TPCZ
EPCZ
HCCZ
BCZ
HUMID
EVAPTR
PRECIP
L3
IDITCH
RUNOFF
WAREA
EPS

DENSAQ
P82
EPSZ
HCSZ
HOWT
BS2
wiT
DWIBWT
MODEL

NS



e e ey

Residual Redicactivity Program, Version 5.01 03/07/94 12:13 Page 7
} Summary : Post-closure Pathways Anolysis - Harvard Avenue File: WARV-3.DAT

Site-Specific Parameter Sumary (continued)

. ' User . « Used by RESRAD ¢ Parameter
Moy * Parameter * Input  * Default ° (If different from user input) * Name
| SEALACA00A0A0AMAA0AAAASAAABAAD0AAAAAAAANASAAAAASAASAASACAAA00AANAALAAAAAAOAAIALOAANENAAAAAANAAGLALAAAAGAALALA0AGGA00000AAAAAAAS
| RO1S * Unsat. zome 1, thickness (m) * 7.300€400 * 4.000E+00 * CRTRL
. RO1S * Unsat. zone 1, soil density (g/cm**3) * 1.650€400 * 1.500€+00 * * DENSUZ(1)
RO1S * Unsat. zone 1, total porosity * &.000E-01 * &.000€-01 * * TRPUZLY)
RO1S * Unsat. zone 1, effective porosity * 2.0006-01 ° 2.000€-01 * * EPUZ(Y)
ROYS * Unsat, zone 1, soil-snecific b parameter * 5.300E+00 * 5.300€+00 * * Buz(1)
. 115 * Unsat, zone 1, hydraul ic conductivity (m/yr) * 6.900E-01 * 1.000€+01 * ¢ HouZ(1)
" . L] . .
ROVS ® Distribution coefficients for U-235 i N » "
ROV *  Contaminated zone (cm**3/g) ® 5.000€+01 * 5.000£+01 * ® peNucel M
RO1S *  Unsaturated zone 1 (cm**3/g) * 5.000€+01 * 5.000£+01 * ® peNucue 7,1)
RO16 *  Saturated zone (cm**3/g) ® 5.000€+01 * 5.000£+01 * ¢ DONUCSC T
k016 *  Leach rate (/yr) * 0.000€+00 * 0.000£+00 * 2.7686-03 * ALEACHC T)
RO16 *  Solubility constant ® 0.000€+00 * 0.000€+00 * not used ¢ SoLuBK( T)
. . . o .
ROYS * Distribution coefficients for U-238 » * . 4
RO1E *  Contaminated zone (cm**3/g) * 5.000e+01 * 5,0008+01 * * pesucce 8)
RO16 *  Unsatursted zone 1 (cm**3/g) ® 5.0006+01 * 5,0006+01 * * pCNUCU( 8, 1)
RO16 *  Saturated zone (cm**3/g) ¢ 5.000E+01 * 5.000€+01 ° * DrNUCSC 8)
RO16 *  Leach rate (/yr) * 0.000€+00 * 0.000£+00 * 2.768€-03 * ALEACK( 8)
RO1S *  Solubility constant ® 0.000E¢00 * 0.000E+00 * not used * SOLUBK( B)
. . . . )
ROY6 * Distribution coefficients for daughter Ac-227 4 * ‘ .
R016 * Contaminated zone (cm**3/g) * 2.000£+01 * 2.000€+01 * * peNucee N
RO16 *  Unsaturated zone 1 (cm**3/g) ¢ 2.000€+01 * 2.000€+01 * ® peNucu( 1,1)
ROY6 *  Saturated zone (co**3/g) * 2.000E+01 * 2.0006+01 * ® peNucs( 1)
ROYS *  Leach rate (/yr) * 0.000E+00 * 0,000E+00 * 6.8726-03 * ALEACH( 1)
ROY6 *  Solubility constant * 0.000E+00 * 0.000E+00 * not used * SOLUBK( 1)
L] L . L] 3
RO1S ° Distribution coefficients for daughter Pa-231 N " Y -
RO16 * Contaminated rone (cm**3/y) * 5.000E+01 * 5,000E+01 * ® pCNUCC( 2)
RO16 *  Unsatursted zone 1 (cn**3/g) ® 5.000E+01 * 5.000E+01 * “ae ® DENUCU( 2,1)
RO16 *  Saturated 2ome (cm**3/g) * 5.000e+01 * 5.000E+01 * s ® DCNUCS( 2)
RO16 *  Leach rate (/yr) * 0.000E+00 ° 0.000E+00 ° 2.768€-03 * ALEACK( 2)
R0D16 *  Solubility constant * D.000E+00 “ 0.000E+D0 * not used * SOLUBK( 2)
. L] L . .
RO16 * Distribution coefficients for daughter Pb-210 N N N .
RO16 *  Contaminated zone (cm**3/g) * 1.000£402 * 1,000€+02 * * DONUCEC 3)
RO16 '  Unsaturated zone 1 (cm**3/g) * 1.0006+02 * 1.000€+02 * s ® poNucuC 3,1
RO16 * Saturated zone (cm**3/g9) * 1.000€+02 * 1.000€+02 * * DCNUCS( 3)
RO16 *  Leach rate (/yr) * (.000E+00 * 0,.000E+00 *° 1.387€-03 * ALEACH( 3)
RO16 *  Solubility constant * 0.000E+00 * 0,000E+00 * not used * SOLUBK( 3)
* ° . . .
RO16 * Distributinn coefficients for daughter Ra-226 -~ b * .
RG16 *  Contaminated zone (co**3/g) ¢ 7.000£+01 * 7.000€+01 * * DONUCCC &)
RO16 *  Unsaturated zone 1 (cm**3/g) * 7.000£+01 * 7.000+01 * * DCNUCU( 4,1)
RO16 *  Saturated zone (cm**3/g) * 7.000€+01 * 7.000E+01 *® * DONUCS( &)
RO16 *  Leach rate (/yr) * 0.000E+00 * 0.000€+00 * 1.9806-03 * ALEACH( &)
RO6 *  Solubility constant ® 0.000E+00 ° 0.00DE«0D * not used * SOLUBK( 4)

:
e e e L i —— | R — - - N = e - J R = R— o e - . = = e s vep e —— J

B T e T T L I T T T B T T P gy



Ve S R e ke

12:13 Page 8
fFile: HARY-3.DAT

Residual Redioactivity Program, Version 5.01 03/07/9%4
Summary : Post-closure Pathways Analysis - Harvard Avenue

Site-Specific Parameter Summary (continued)
. *  User ‘ o Used by RESRAD * Parameter
Menu * Parameter * Input  * Default ° (If different from user input) * Name '
S60A808A00A0A880A84884AA00A80A0088680004808040A888A04884800A00400000400A4004000406A040088808000808500400800580A048A4650805848840448

RO16 * Distribution coefficients for daughter Th-230 8 . . |

RO16 * Contaminated zone (cm**3/g) ® 6.0006+04 * 6.000E+04 * * poNueCC 5) |
ROYS * Unsaturated zone 1 (em**3/g) * 6.0006+04 * 6.000E+04 ® pCNUCU( 5,1)
R016 * Saturated zone (cm**3/g) ® 6.000E+04 * 6.000£+04 e ® DCNUCS( 5) :
RO16 *  Leach rote (/yr) * 0.000£+00 * 0.000€+00 2.3186-06 * ALEACK( $) |
RO16 *  Solubility constant ® 0,000E+00 * 0.000£+00 not used * SOLUBK( 5)
. . . L
RO16 * Distribution coefficients for daughter U-234 » . N
k016 *  Contaminated zone (cm**3/g) ® 5.000E+01 * 5.000E+01 e * peNucet 6)
RO16 *  Unsaturated zone 1 (cm**3/g) ® $5.000E+01 * 5.000E+01 e * peNuUCuC 6,1)
RO16 *  Saturated zone (cm**3/g) * 5.000E+01 * 5.000€+01 ® DONUCSC 6)
RO16 *  Leach rate (/yr) * 0.000E+00 * 0,000E+00 2.768E-03 ® ALEACM( 6) ,
ROVE *  Solubility constant ® 0.000E+00 * 0.000E+00 not used * SOLUBK( 6) |
. L k2 - :
RO17 * Inhalation rate (m**3/yr) * B.600E+03 * B.400E+03 - © INHALR
ROV7 * Mass loading for inhalation (g/nm**3) ¢ 2.000E-04 * 2.000E-04 * MLINM '
RO1? * Dilution length for airborne dust, inhalation (m)® 3.000£+00 * 3.000E+00 .y .M
RO17 * Exposure duration * 3.0006401 * 3.000£+01 - * £ f
RO17 * Shielding factor, inhalation * 4.000E-01 * 4.000E-01 “na * SHF3
ROAT * shielding factor, external gamma * 7.000£-01 * 7.000€-01 “ e * et
RO17 *® Fraction of time spent indocrs ® 5.0006-01 * 5.000£-0Y “an “ FIND
RO17 * Fraction of time spent outdoors (on site) * 2.500E-01 * 2.500€-01 “ea * fo1D |
RO17 * Shape factor, external gamma * 1,0006400 * 1.000E+00 ous * 81 '
RO17 * Fractions of annular areas within AREA: s < . |
ROY7 *  oOuter annular radius (m) = «(1/D) * not used ° 1.000E+00 s * FRACAL 1) |
RO17 *  Outer annular radius (m) = «(10/0) * not used * 1.000E+00 * FRACA( 2) |
RO17 *  Outer annular radius (m) = «(20/0) * not used * 1.000E+00 ® FRACA( 3) '
RO17 *  Outer annular radius (m) = «(50/0) * not used * 1.000E+00 " FRACA( &) :
RO17 *  Outer annular radius (m) = «(100/D) * not used ° 1.000E+00 * FRACA( 5) |
RO1T *  oOuter annular radius (m) = «(200/D) ® not used * 1.000E+00 s * FRACA( 6) |
ROVY *  oOuter annulsr radius (m) = «(500/D) ° not used ° 1,000E+00 ® FRACAC 7) ‘
ROT7 *  Outer annular radius (m) = «(1000/0) * not used * 1,000£+00 * FRACAC B) |
RO17 *  Outer annular radius {w) = «(5000/0) * not used * 1.000E+00 - ® FRACA( 9) .
ROTY? *  Outer annular radius (m) = «(1.E+04/D) ® not used * 1,.000E+00 awe * FRACACID) |
RO17 *  Outer annular radius (m) = «(1.£+05/0) * not used * 0.000£+00 * FRACA{11) .
RO17 *  outer annular radius (m) = «(1.E+06/0) * not used " 0.000E+00 “ue * FRACA(12)
- L - . .
ROY8 * Fruits, vegetables and grain consumption (kg/yr) ® 1.600E+02 * 1.4A00E+02 * DIET(Y) :
RO18 * Leafy vegetable consumption (kg/yr) * 1.400E+01 ° 1.400E+01 .o *DIET(D)
ROIB * Kilk consumption (L/yr) ® 9.200£+01 * 9.200E+01 see * DIET(D) :
RO18 * Meat and poultry consumption (kg 'yr) * 6.300E+01 ° 6.300E+01 woe * DIET(L)
ROIB * Fish consumption (kg/yr) * 5.400E+00 * S.400E+00 “en * DIET(S) |
RO18 * Other seafood consumption (kg/yr) * 9.000E-01 * 9.000€-01 * DIET(S) '
RG1B * Soil ingestion rate (g/yr) * 3.650E+01 * 3.650E+01 .- * S01L
RO18 * Drinking water intske (L/yr) ® &, 100E+02 * 5.100£+02 .e * owl
RO18 * Contamination fraction of drinking water * 1.000£+00 * 1.000£+00 “nn " Fow
RO18 * Contamination fraction of household water * 1.000£+00 * 1.000£+00 ve * FHHW
RO18 * Contemination fraction of livestock water ® 1.000E+00 * 1.000E+00 .- * F
RO1B * contamination fraction of irrigation water “ 1.000E+00 * 1.000€+00 * FIRW
ROY8 * Contamination fraction of aquatic food * 5.000E-01 * 5.000€-01 ® FR9
RO * contamination fraction of plant food Yy *.1 0.500€+00 * FPLANT
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File: MARV-3.DAT

Page ¢

Site-Specific Parameter Summary (continued)

Paremeter

RO18 ° Contamination fraction of meat
ROYB * Contamination fraction of milk

ROVY
ROTY
RO1Y
RO19
ROVY
rOYY
ROTY
RO19
RO19
RO19
ROTY
RO1®

14
cle
c1é
C1é
c14
14
€14
c14
14

RO21Y
RO21
RO
rRO21
RO21
rRO21
rO21
rO21
RO21
RO21
RC21
RO21
®O21
RO21
RO21
ROV
RO21
RO21

COLEPLEREEELECREEPERCOEPPReCEECECEerPPreiCeoctLOeretcertulPrieedertRbublEetorbdtcURCotrEECeiiretebebldthbsboeEceelbctetectcetrtd

Livestock fodder intake for meat (kg/day)
Livestock fodder intake for milk (kg/day)
Livestock water intske for meat (L/day)
Livestock water intake for milk (L/day)
Livestock soil intake (kg/day)

Mass loading for foliar deposition (g/m**3)
Depth of soil mixing layer (m)

Depth of roots (m)

Drinking water fraction from ground water
Household water fraction from ground water
Livestock water fraction from ground water
Irrigation fraction from ground water

C-12 concentration in water (g/cm**3)

=12 concentration in contaminated soil (g/g)
fraction of vegetation carbon from soil
Fraction of vegetation carbon from air

C-14 evasion layer thickness in soil (m)
C-14 evasion flux rate from soil (1/sec)

C-12 evasion flux rate from soil (1/sec)
Fraction of grain in beef cattle feed
Fraction of grain in milk cow feed

Thickness of building foundation (m)
Bulk density of building foundation (g/cm**3)
Total porosity of the cover material
Total poresity of the building foundation
Volumetric water content of the cover material
Volumetric water content of the foundation
Diffusion coefficient for radon gas (m/sec):
in cover material
in foundation material
in contaminated zone soil
Radon vertical dimension of mixing (m)
Average annual wind speed (m/sec)
Average building air exchange rate (1/hr)
Height of the building (room) (m)
Building interior area factor
Building depth below grourd surface (m)
Emanating power of Rn-222 gas
Emanating power of Rn-220 gas

' User
* Input

._‘
bk

* 6.800€+01
¢ 5.500e+01
* 5.000E+01
* 1.600£+02
¢ 5.0006-01
* 1.000€-04
* 1,500€-01
* 9.000€-01
* 1.000£+00
¢ 1.000€+00
* 1,000£+00
* 1.000€+00

not used
* not used
not used
* not used
® not used
* not used
* not used
* not used
* not used

* 1.500e-01
* 2,400E+00
* 4.000€-01
* 1,000e-01
* $.000E-02
“ 1.000€-02

¢ 2.000€-06
® 2.000¢-08
* 2.000E-06
* 2.000€+00
* 6.700E+00
* 1.000E+00
v 2.5008+00
* 1.000e+~00
* 1.000E+00
¢ 2.000E-01
* not used

.

Default

1
1

6.800E+01
$.500€+01
5.000€+01
1.600€+02
5.000€-01
1.000E-04
1.500¢- 01
9.000€-01
1.000€+00
1.000€+00
1.000E+00
1.000E+00

2.000E- 05
3,000€-02
2,000€-02
9.800€-01
3.000€-01
7.000€-07
1.000€-10
8.000€-01
2.000€-01

1.500€-01
2.4UDE+00
4, 000E-01
1.,000€ -01
5.000€-02
3.000€-02

2.000E -06
3.000€-07
2.000E - 08
2.000E+00
2.000E+00
5.000€-01
2.5008+00
0.009e+0C
1.000E+00
2.500E-01
1.500€-01

.

Used by RESRAD »

® (1f different from user input) *

0.320£+00 ¥
0.320£+00 .

.
L
.
.
.

Parameter

FMEAT
FMILK

LFIS
LF16
LWIS
LWi6
Lsi
MLFD
DM
DROOT
FOWOW
FGWHH
FOWLW
FGWIR

CI2WTR
ci2ce
CsoiL
CAIR
oMC
EVSN
REVEN
AVFGA
AVFGS

FLOOR
DENSFL
TPV
TPFL
PH20CV
PH2OFL

DIFCV
DIFFL
D1FCZ
HMIX
WIND
REXG

KRN

FAL

LMFL
EMANA(T)
EMANA(2)
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Residus!l Radicactivity Program, Version 5.01 03/07/94 12:13 Page 10
Summary : Post-closure Pathways Analysis - Harvard Avenue File: HARV-3.DAY

Sunmary of Pathway Selections

Pathway *  User Selection
BAAOAOASHAAAAROANAAAGALAANAAAOCAOA0AA4AA44A84044004
1 -~ external gamma o active
2 -~ inhalation (w/o radon)* active
3 -+ plant ingestion » active
4 -~ meat ingestion 4 active
$ -« milk ingestion # active
é -~ aquatic foods » active
7 - drinking water " active
8 -« soil ingestion . sctive
9 -+ radon . active

eLeetbeietbecbicecerciendecroduecetbobeedocciceated
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* Residual Redivactivity Program, Version 5.01
Sumary : Post-closure Pathways Analysis - Harvard Avenue

Contaminated Zone Dimensions
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03/07/94 12:13 Page 11

File: HARV-3.DAT

Initial Scil Concentrations, pli/g

SOA0AARALALSIAAEARGALALARSASS SAB6AAEAAAOAOOALAL04840A08A044504
Area:  6400.00 square meters U-235 3.400€-01
Thickness: 0.91 meters u-238 3.400€+01
Cover Depth: 1.50 meters
Total Dose TDOSE(t), mrem/yr
Basic Radiation Dore Limit = 15 mrem/yr
Total Mixture Sum M(t) = Fraction of Basic Dose Limit Recelved at Time (t)
umumsmuuuusmuumtumumsuuuuuuuuuuuuuua
t {years): 0.0006+00 1.0006+00 3.0006+00 1.000E+01 3,0006+01 1.000E+02 3.000E+02 1.000E+03 3.000E+03 1.000E+04
TOOSECt): 6.943E-09 6.929E-09 6.9036-09 6.844E-09 7.505€-09 3.689€-08 5.83SE-07 6.4176-06 1.4506-05 2.029¢-05
M(t): &.629€-10 4.619E-10 4.6026-10 4.563E-10 S.003E-10 2.459€-09 3.890E-08 4.27BE-07 9.667E-07 1,.352E-06

Maximan TDOSE(t):

2.029€-05 mrem/yr wt t = 1,000E+04 years




Residual Radioactivity Program, Version 5.01
Summary : Post-closure Pathways Analysis - Harvard Avenue

03/07/96 12:13

Page 12
File: HARV-3.DAT

Total Dose Contributions TDOSE(i, p,t) for Individual Redionuclides (i) and Pathways (p)

Ground
Radio- BA54AA4AAAGAAAME
Nuclide mrem/yr fract,
8444484 AANAADALA AbdbAA
U-23%5  1,367€-17 0.0000
U-258 6.963€-09 1.0000
CCOCCel CORERPECE LiBche

Total vese Contributions TDOSE(!,p, t) for Individual Radionuclides (i) and

Total 6.943E-09 1.0000
Water
Radio- A#DGAAAAAAAAAAAS

Nuclide mrem/yr frect.
8880448 A48AAAAAA ABALAA
U-23% 0.000£+00 0.0000
V-238  0.000£+00 0,0000
ehebede srebbecer Ecodee
Total 0.000E+00 0.0000

As mrem/yr and Fraction of Total Dose At t = 0.N000€+00 years

Water Independent Pathways (Inhalation excludes radon)

Inhalation Radon Plant Meat Nilk
SAA08A6085888400 AAASANGANAAARANAE AAALLAAAAGAAASAA AAASABAA0AAA0AA8 HAAAALALAALANAAS
mrem/yr fract, mrem/yr fract. mrem/yr fract. mrem/yr fract., mrem/yr fract.

Adb4B8AAS badAs
0.000E+C0 0.0000
0.000£+00 0.0000
eeceeebed ebéeée
0.000€+00 0.0000

bdaddAabes dAdasd
0.000€+00 0,0000
0.000E+00 0.0000
Gedeeecee eccdee
0.000g+00 0.0000

AAAAAGASA 488844
0.000€+00 0.0000
0.000E+00 0.0000
cedecence teecee
0.000E+00 0.0000

AAAAAAAAA AAAAS4
0.000£+00 0,0000
0.000£+00 0.0000
eceteceee cceece
0.000€+00 0.0000

Aabbabb4A AAdAAa
0.000€+00 0.0000
0.000E+00 0.0000
eéceecdeee cceeee
0.000E+0C 0.0000

Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 0,000E+00 years

wWater Dependent Pathways

Fish Radon Plant Meat Milk
H6884440006444408 AAN6ANARAAAAAAAA APAAAAANAAANAIAA AHaSALAAANAAAAAA AAGSADAAAAAAGAGS
mrem/yr fract., mrem/yr fract. mrem/yr fract., mrem/yr fract. mrem/yr fract,

CEREEEEEE I FITET ]
0.000E+00 0.0000
0,000€+00 0.0000
Boécebder eceved
0.000€+00 0.0000

608484844 844644
0.000€+00 0.0000
0.0006+00 0.0000
teeddcoes eecnce
0.000E+00 0.,0000

448444854 d4pdAd
0.000E+00 0.0000
0.000€+00 0.0000
téedinéed ecobee
0.0C0E+00 0.0000

EFEEETEF TR TFEETE )
0.000£+00 0,0000
0.000E+00 0.0000
téedeodect deaded
0.000E+00 0.0000

6464484604 644464
0.000€+00 0,0000
0.000£+00 0.0000
eceeépedee ceecte
0.000€+00 0.0000

*“sum of all water independent and dependent pathways.

soil
84848484 68048444
mrem/yr  fract,
6464668404 aahdsh
0.000E+00 0.0000
0.000E+00 0.0000
cceenceee cededd
0.000€+00 0.0000

ALl Pathways*

A688444008840040
mrem/yr fract.
EEEEETETT R EET T Y
1.367€-17 0.0000
6.943€-09 1,0000
ceeectece eeeeee
6.943€-09 1.0000
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File: HARV-3.DAY

Total 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+00 years

Ground
Radio- A868A464044ANAAAL
Nuclide mrem/yr fract,
SAASALA AAAMAAMAS SAAAAA
U-23%  2.2306-16 0.0000
U-238  6.9296-09 1.0000
eeeobed cecebpece ceebe

water Independent Pathways (Inhalation excludes radon)

Inhelation

LERELELEEREEELT L)

mrem/yr fract.

884588448 A4AAAA
0.000€+00 0,0000
0.000E+00 0.0000
cecedtene ceévee

0.0D0E+00 0.0000

Radon

H6346454484848444

mrem/yr fract,

A58A0A040 AAAAAS
0.000E+00 0,0000
3.769€-14 0.0000
eecececee ectese
3.769€-14 0.0000

Plant

CERFREREEFTLEVET ]

mrem/yr fract,

Ahdaddddd dhdAAE

0.000€+00 0.0000
0.000E+00 0.0000
eecéeeeee ecooee
0.000€+00 0.0000

Meat
EELETTE PR TY T Y]
mrem/yr fract.
808848848 ABBAAA
0.000E+00 0.000¢
0.000€+00 0.0000
forpeteee ecdeee
¢.000E+00 0,0000

Mitk
EXTERETEEERTEFLY]
mrem/yr fract.
GAA468844 Adbdds
0.000€+00 0,0000
0.000E+00 0.0000
ecceecced eeecee
0.00UE+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 = 1,000E400 years

Total 6.929C-09 1.0000
Water
Radio- AdddddAddnanidas

Nuclide mrem/yr fract.
SASAnAD ABAH84454 AoAdhh
U-235 0.000E+00 0.0000
U-238 0.00CE+00 0.0000
teeednd éeberiees eobede
Total 0.D00E+00 0,0000

Fish
FETETEEETEEERERT]
mrem/yr fract.
FAAAALAAA AaAddA
0.000€+00 0.0000
0,000E+00 0.0000
eedbecide deccee
0.000E+00 0.0000

Water Deperdent Pathways

Radon
AAaADBAAANGAAAAA
mrem/yr fract.
AbdAdAANE 4ddAud
0,000E+00 0.0000
0.000E+00 0.0000
efrecorie eoceee
0.000E+00 0,0000

*Sum of all woter independent and dependent pathways.

Flant

AdasdsdAdAAAALAS
mrem/yr  fract.
da4444044 AbbAaA
0.000E+00 0.0000
0.000€+00 0.0000
ceceevete ftebed
0.000E+00 0.0000

Meat
44854404580 86444
mrem/yr fract.
EEETLEEET BEEEETE]
0.000€+00 0.0000
0.000£+00 0.0000
epceceece pdbdee
0.000£+0C 0,0000

Milk
daAdAAARAANSAAAA
mrem/yr fract,
ba04A4AA8 AAAAEA
0.000€+00 0.0000
0.000€+00 0.0000
ceceenece eeceee
0.000E+00 0,0000

Soil
8885688605036 8440
mrem/yr fract,
86648044 AddAAA
0.000E+00 0.0000
0.000E+00 0.0000
eeoebeeee ecoece
0.000€+00 0.0000

ALl Pathways*
ELEEEEEFEEET T L)
mrem/yr fract.
Ghadhdada Addhde
2.230€-16 0.0000
&.929E-09 1,0000
e —
6.929€-09 1.0000
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Summary ¢ Post-closure Pathways Analysis - Harvard Avenue File: HARV-3.DAT

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Totsl Dose At t = 3,.000E+00 years

water Independent Pathways (Inhalation excludes radon)

Ground Inhalation Radon Plant Meat Milk

Radio- AAABAAAABAAAAAAA AAAAAAAAAASEAAAA HAAAAAAGALARAALD BHAANGGLAGANAAAAE AAAAAAANAAAAASAS AAAAAALADAAAGALA 6AA8ASELAAGHAAAS
Nuclide mrenvyr fract. mrem/yr fract, mrem/yr fract, mrem/yr fract. mrem/yr fract. mrem/yr fract, mrem/yr fract,
HOAAAAA DAAAAAAAG ALA0A8 BALASGHAA SALANS H3AAAAAGS BadBAA HANAAASAA SAAAAA ANNANAAAA ANASAS AAANAAAAA ANAAAA AAKALALAN dadske
U-235 9,954€-16 C.0000 0,0006+00 0.0000 0.000E+00 0.0000 0.0006+00 0.0000 0.000£+00 0.0000 0.00NE+00 ©.0000 0.000E+00 0.0000
U-238 6.9026-09 0.9999 0.0006+00 0.0000 1.014E+12 0.0001 0,0006+00 0.0000 0.000E+00 0.0000 0,000E+00 0.0000 0.000€+00 0.0000
COEREAE BUEEPEOEE ELOEOE CLPCRLEEE EPEPEE COCLPLCOR CoFLRE POCLLOLER CLECOR EOPAECEEEE CRELES CLOLELEER COLLEP Coboétse socecs
Total 6.902€-09 0,9999 0.000E+00 0.0000 1.014€-12 0,000 0.000£+00 0.0000 0.000€+00 0.0000 0.000€+00 0.0000 ©.000E+00 0.0000

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

wWater Dependent Pathways

Water Fish Radon “lant Meat Milk ALl Pathways*
Radio- A086464088A0A6A4 AALAAASAAA0AAAAN AAADA0ASASAARAAE G4AAS AASAAAAAAA 40A0006AAAAAAAAAL B0AASAAAS00ANANS SbbaGASANGAASASE
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract., meemyyr fract., mrem/yr fract. mrem/yr fract. mrem/yr fract,
8406644 BAASAMLA AnAAAd HASDOAAAL HAAARS HAALAAAAA AANABA HAANGANSA GAARAD AAAAAANAS ARANAN ANAAAAALA HAAARS ASAAANAAS AddAAS
U-235 0.000£+00 0.0000 0.000£+00 0.0000 0.000E+00 0.0000 0,000€+00 0,0000 0,0006+00 0.0000 0.000E+00 0.0000 9.954E-16 0.0000
U-238 0.000E+00 0.0000 0.000E+0D 0,0000 0.000E+00 0.0000 0.000£+00 0,.0000 0.000E+00 0.0000 0.000E+00 0.0000 6.903£-09 1,0000
CEUCCEE ECLOREOEe PORBOF PECOCERLRE COETER COCDREEEE CPOEEE EUCOLLLDE LEGELR ALOGLOCOEE PEECEE CCOLEEBEE 807368 doEodbbse fobeed
Total 0.000E«D0 0.0000 0.000E+00 0.0000 0.000£+00 0.0000 0.000£+00 0,0000 0.000E+00 0.0000 0.0006+00 0.0000 6.903-09 1.0000

*Sum of all water independent and dependent pathways.

| e e e e e I e e e e L R i e A I L - pa— - TP ————— -W
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Sunmary : Post-closure Pathways Analysis - Harvard Avenue File: HARV-3.DAT

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr snd Fraction of Total Dose At t = 1.0008+01 years

water Independent Pathways (Inhalation excludes radon)

Ground Inhalation Radon Plant Meat Milk
Radio- #ASASAAAANAAAAAA AASAAAAAAAANAAAS SAABALAAAAAMGASE AAAAAAAAAAAAAAND BAASANAABAAAAAAA AAAAABAASAAAAAAA
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract., mrem/yr fract. mrem/yr fract. mrem/yr fract.
AEAS450 AGAASALAA AAADAA AAALAAAGA AAAASA AAAAAANALA 804045A HARALAGAE BASAAA AASAAASAA AASAAA H88AuGAAS AAdadd
U-235 6.9336-15 0.0000 0©.000£+00 0.0000 0.000£+00 0.0000 0.000E+0C 0.0000 0,000E+00 0.0000 ©.000£+00 0.0000
U-238 6.BOTE-09 0.9946 0,000E+00 0.0000 3.704E-11 0.005¢ 0.000E+00 0.0000 0.000€+00 0.0000 0.000E+00 0.0000
CEELLET COCLEEERE CPEbee CEPCECREE ECOOLE OCLERIEAE CUCEEE CCOEEELCE CCEOEE POLOEEEOe BEPPLE EPEPLOESE Gedbed
Total 6,B07€-09 0.9946 0.000E+00 0.0000 3.704E-11 0.0054 0.0006+00 0.0000 0.000E+00 0.0000 0.000£+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 = 1,0C0E+01 years

Water Dependent Pathways

wWater Fish Radon Plant Meat Milk
Rodio- #AA4444888844488 AHOARAAAAAAARANAD AAAAAAAAALAAAGEA AAASAAALAASAAASA GAMAAANANAAAGAAS 444488440840 4044
Nuclide mrem/yr fract, mrem/yr fract, mrem/yr fract. mrem/yr fract, mrem/yr fract. mrem/yr fract.
AAAAAAN SAAANAALA AAAABA AAAAAANAA AAASAA SAANANGAS A4AAA0 AAGAAAGAA AAAAAA AAAAAAAAA AAAAAA 6AAAAAAAS AdALAA
U-235 0.000E+00 {.0000 0.000€+00 0.0000 0.000E+00 0.0000 0,000£+00 0.0000 0,0006+00 0.0000 0.000€+00 0,0000
U-238 0.000€+00 0.0000 0.000£+00 0.0000 0.000E+00 0.0000 0.000£+00 0.0000 0.000£+00 00,0000 0.000E+00 0.0000
CEEEEEE PRECOAOEE EBOCLCE EECLEEREE COOCER CPELOELPE CRPLEE RCCEOOLEL CRbetd (OLOBLCEE PHEBLE CRODBEERE bébECE
Total 0.0006+00 0.0000 0,000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.0006+00 0.0000 0.000E+00 0.0000

*Sum of all water independent and dependent pathways.

- ST TTE—————— Lo o i S

Soil
4544588846088444
mrem/yr fract.
645844088 650448
0.000£+00 0.0000
0.000E+00 0.0000
GeecenEse dodeee
0.000E+00 0.0000

ALl Pathways*
LERET T FEFETETT T
mrem/yr fract.
Aahadsaca ddAadd
6.9336-15 0.0000
6.B44E-09 1.0000
eocetlees ceddée
6. B44E-09 1.0000
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File: HARV-3.DAT

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)

As mrem/yr and fraction of Total Dose At t

= 3.0006+01 years

Water Indeperdent Pathwoys (Inhalation excludes radon)

Ground Inhalation Radon Plant
Radio~ AAAAASAAAAAASAAA AAASAASAANAAAASY AAAAAAANGAHA5584 440844AAMAAAEAAS
Nuclide mreem/yr fract, mrem/yr fract, mren/yr fract. wmrem/yr fract.

ABABAAA ABALSAAAA AASASA DANAANAAA HAAAAS AOAAAAASA AAANAE AAAAAAAAS AAAAAA

U-235  4.250€-14 0,0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000€+00 0,0000

U-238  6.543€-09 0,.8718 0.000€+00 0.0000 9.624E-10 0.1282 0.000€+00 0.0000

COCOBER FRECPLEEE CEPELE COECERELE CoceRe OCCOCELPEE teoePe ceccdcece eeecee

Total &,.543E-09 0.8718 0.000E+00 0.0000 9.624E-10 0.1282 0.000£+00 0.0000

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (1) and
As mrem/yr ard Fraction of Total Dose At t
Woter Deperdent Pathways
Water Fish Radon Plant

Radio- AAANASAASAAAAAA ASAAANAAAAAAAAAS dAASAAAANALANASG ANANGA0AGAGAAAS

Nuclide mrem/yr fract. mrem/yr fract, mecem/yr fract., mrem/yr fract,

804004 AASAAAGAA AANAAE ASAAAAAAS AAAAAS HAAAAGAAA 438048 HAAANAGAA B858AAD

U-235 0.000E+00 0.0000 0.000£+00 0,0000 0.000E+00 0.0000 0.000£+00 0,0000

U-238 0.000£400 0.0000 0.000+00 0.0000 ©.000E+00 0.0000 0.000E+00 0.0000

COEOBRE BOCELOE0E Shiber clclBEREd RECEEE ecotectted eBécee Crdcoecee secked

Total 0.000£+00 0,0000 0.000£+00 0.0000 0©.000£+00 0.0000 0.000€+00 0.0000
*sum of all water independent and dependent pathways.

Meat
EEEEREEEEEREREEL]
mrenvyr fract,
440844454 458644
0.000€+00 0.0000
C.000E+00 0.0000
eéEceceed ceeeee
0.000€+00 0.0000

= 3.000€401 years

Meat
EEEEREEETEEEEEEE)
mrem/yr fract.
444864444 4844448
0,000E+00 0.0000
0.000€£+00 0,0000
écoeceedd eebdee
0.000£+00 0.0000

Milk
0484888800880 804
mrem/yr fract.
Aa4AAGAAS AdAdAA
0.000E+00 0.0000
0.000€+00 0.0000
ceccedeed eceece
0.000€+00 0.0000

Pathways (p)

Milk
badhNdAGAAAAAGAS
mrem/yr fract,
44684444464 884444
0.000€+00 0,0000
©.000E+00 0.0000
ceteecent éécece
0.009€+00 0.0000

Soil

TRTeTTT———

o

A400404684444404
mrem/yr fract,
4AS8A44644 AAA8AA

0.000€+00 0.

0000

0.000€+00 0,0000
teeéroees cedeee
0.000€+00 0.0000

All Pathways*
#0484440400044484
mrem/yr fract.
AhAAAAGAS AAAAAA
4.250€-14 0.0000
7.50%€+09 1.0000
ceceeiie eceeee
7.505€-09 1.0000

1 O
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Summary 1 Post-closure Pathways Analysis - Marvard Avenue

Page 17

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

Water Independent Pathways (Inhalation excludes radon)

Ground Inhalation Radon Plant
Radio- AAAAAGAAAALAAGAS AA8AAAAS6AA4AA00 HAAABAGAAAAAAGAE 4844444540454 004
Nuclide mrem/yr fract, mrem/yr fract. mrem/yr fract. mrem/yr fract.
A44644 BAAGAAAGH AA0AAA AABNAGASA SAASAA AAAASALAA AAASAE A48444A46 dAdAAA
U-235 2.222€-13 0.0000 0.000£+00 0.0000 0.000€+00 0.0000 0.000E+00 0.0000
U-238 5.697€-09 0,1544 0.000€+00 0.0000 3,1196-08 0.8456 0.000€+00 0,0000
SOECHCR CLECHOLEE CEPRCA ECRLCEREE eRCrEd Celebeocid coddee eececendd ecened
Total S.697€-09 0.1544 0.000E+00 0.0000 3.119€-08 0.8456 0.0C00€+00 0.0000

Milk

4888088400444440 AaANAAAAAAAAAGHA

fract, mrem/yr fract,

484404444 464044 aAAdAAASA 4aAdAG
0.0006+00 0.0000 0.000€+00 0.0000
0.000E+00 0,0000 0.000€+00 0,0000
tetbecete ecedce ccrbecdee eveced
0.000£+00 0.0000 0.000E+00 0.0000

Total Dose Contributions TOOSE(H,p,t) for Individual Radionuclides (1) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1,000€+02 years

water Deperndent Pathways

Water Fish Radon Plant
Radio- AA8AALAAALAAANASE AASBASAAGANAANGS AAANLANAAAAAAAGAS MAS4AAAAGLANAAAS
Nuclide mrem/yr fract, mrem/yr fract. mrem/yr fract. mrem/yr fract,
AAAAAAA A4AAAAAAA A00AAA AAAASAAAN AASAAA HAAAAAAGS BAAAAA AAAAANAAA HAAA4A
U-235 0.000E+00 0,0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000£+00 0.0000
U-238 0.000E+00 0.0000 0.000£+00 0.0000 0.000E+00 0.0000 0.000E£+00 0,0000
COEEONE BAerPCEte LOBBEe (PecLredEld fErbes cecclbete ECoecR fdPdobbeEr edies
Total 0.000€~00 0,0900 0.0006+00 0.0000 O.000E+00 0.0000 O.000E+«CO 0.0000

*sum of all water independent and dependent pathways,

Milk

488a844444044448 AAANAAAAAALGGAGS

fract., mrem/yr fract.

$80484A88 844848 AAAALAAAA Asdsad
0.000€£+00 0.0000 0.000E+00 0.0000
0.000€+00 0.0000 0.000€+00 0.0000
eeeceesed étoeed ceecidede debede
0.000€+00 0.0000 0,000€+00 0.0000

Soil

FEETTEEETTEFETT Y]
mrem/yr fract.
Gh8088464 68844
0.000E+09 0.0000
0.000€+00 0.,0000
eepeetcee coeedd
0.000E+00 0.0000

ALl Pathways*

A86A84AAGARANASS
mrem/yr fract.
844444404 AaAAAA
2.2226-13 0.0000
3.689€-08 1,0000
GeebEdrEs dabbee
3.689€-08 1.0000
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File: HARV-3 DAT

Total Dose Contributions 1008E¢i,p,t) for Individual rRadionuclides (i) and Pathways (p)
As mrem/yr and fraction of Total Dose At t = 3.0006+02 years

Ground
Rodio- A6648448684A8548
Nuclide mrem/yr fract.

4064844 BAAAARAAA AbAAAD
U-235  5.602¢-13 0.0000
U-238  3.B36E-09 0.0066
ebeiodd eldegerie veccie

Water [ndependent Pathways (Inhalation excludes radon)

Inhalation
6686488486488404
mrem/yr fract.
44Ab48444 AGAALA
0,000€+00 0.0000
0.000€+00 0.0000
copcLesee oevace
0,000€+00 0.0000

Radon
480040446840404844
mrem/yr fract.
badbsaAAd HbEAA
0,000€+00 0.0000
5, 797€-07 0.9934
deebbecEe ececee
5.797€-07 0.9934

Plant
6688445404048044
mrem/yr fract,
aba8A04A 54484
0.000€+00 0,0000
0.0008+00 0,0000
corgeedte eecede
0.,000£+00 0.0000

Meat
A484664A88444444
mrem/yr fract.
448466804 454404
0.000E+00 0,0000
0.000E+00 0,0000
ceecbecee cccbed
0.000£+00 0.0000

Milk
404a684064045854
mrem/yr fract.
464684468 AbAAGA
0.000£+00 0.0000
0.000€+00 0,0000
eooteétee ecedde
0.000E+00 0.0000

Jotal Dose Contributions TOOSE(i,p,t) for Individual Radionuclides (i) and Pathways p)
As mrem/yr ond fFraction of Total Dose At t = 3.000E+02 years

Total 3.837€-09 0.0066
Water
Radio- A8AAAAAAGAAAGAA

Nuclide mrem/yr fract,
bhASASE ANALGAAAA HAGHAA
U-235  0,000E+00 0.0000
y-238  0.000€+00 0,0000
GobELES GPetbboed vissee
Yotal 0.000E+00 0.0000

Fish
6344440044408048
mrem/yr froct.
Aba8ABAAA 8bAASA
0.000E+00 0.0000
0.000€+00 0.0000
fepltecis aéeced
0.000E+00 0.0000

Water Dependent Pathways

Radon
AdAA408845044444
mrem/yr fract.
bhbdaddbad addAdA
0.000E+00 0.0000
0,000£+00 0.0000
pleddEcLe bdddee
0.000E+00 0,0000

*sum of oll water independent and dependent pathways.

Plant
$484348840400444
meem/yr fract.
488404608 SAAAGA
0.000£+00 0.0000
0.000E+00 0.0000
tedéidpuce Bhoteed
N 00fE«08 71,0000

Meat
4544648580000448
mrem/yr fract.
A44848468 HAABAA
0.000€+00 0.0000
0.000€+00 0.0000
eLepBEoEE chobbe
0.000€+00 0.0000

Milk
44As044A0RAGDGAA
meem/ye  fract.
bdabABAAAD AABAAA
0.000£+00 0.0000
0.000E400 0.0000
debebeees cocess
0.000€+00 0.0000

P P L T R T M e

Soil

$448860ABAGARAAE
mrem/yr fract.
464044648 888668
0.000€+00 0.0000
0.000€+00 0,0000
Geecuced eoeted

0.000E+00 0.0000

ALl Pathways®

6445845688384888
mrem/yr ftract.
436666408 888844
5.602€-13 0.0000

5.835€-07 1.0000
croeceees eotose
5.835€-07 1,0000
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Summary : Post-closure Pathways Analysis - Narvard Avenue File: HARV-3.DAT

) Totel Dose Contributions TDOSE(H,p,t) for Individual Radionuclides (i) arxl Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1,0006+03 years

Vater Independent Pathways (Inhalation excliudes radon)

Ground Inhalation Radon Plant Meat Milk
Radio- S8A8ABSAAAAASAGE AASOAGASEAA4A840 AAAAAAAAAAAASALA A0AAAAGASAAS40AE AALAAAASASAAAAAN H44888440440A0040
. Nuclide mrem/yr fract., mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. wmrem/yr fract,
SENAAAS AOAAAALAA SAAAAA ALAAANASS AAAAAA AAAABAAAS A0008A AAAAANAAA AAAAAA AAAANAAAG AANAAS AAANAGAAA SA0AAS
U-235 5.263E-13 0.0000 ©0.000E+00 0.0000 0.000E+00 0.0000 0.000€+00 0.0000 0.000E400 0.0000 0.000€+00 0.0000
U-238 9.7246-10 0.0002 0.000E+00 0.0000 6.416E-06 0.9998 0.000E+00 0.0000 0.000£+00 0.0000 0.000€+00 0.0000
1 CERECRE COCEOEOOE CHECEE CCLECeRE CECOEe COOPCRLRe errcce eobéeede boébbe beteclete ceneEd erectedce bebdde
Total 9.,729€-10 0.0002 0.000€+00 0.0000 6.414E-06 0.9998 0,000£+00 0.0000 0.000E+00 0.0000 0.000€+00 0.0000

Total Dose Contributions TDOSE(!, p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1.000€+03 years

Water Dependent Pathudys

Water Fish Radon Plant Meat Milk
Radior BA8884AAAAANAANE AGAAAAAGAAAALASE AA4ASAAMRAAAAAAD GAAAANAAAADANAAS AAASAAAANSAAASAE ASAGAAAAAAANAGAS
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mwrem/yr fract.
848648 ALAAAAAAS ANAAAA B438ANAAS AABAAA AARAAAGAS GMAAG6 AAAMAAGAR BAGAAA AALAAAAAS AAAAAA ANALAALAA S6444A
U+235  0,000€+00 0.0000 0.0006+00 0.0000 0.000E400 0.0000 0,0006+00 0.0000 0.000E+00 0.0000 0,0006+00 0.0000
U-238 0.000E+00 0.0000 0.000€+00 0.0000 0.000E+00 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 0.000£+00 0.0000
CEEO0LE CRPEOEEES BPCLOE CPPPRECEE CoOOBE CCCPREDRE VOCOER COFEHPELE BOERAE deLECEERD CLBEPR COOECEERY PEEdRe
Total 0.000E+00 0.0000 0.000€E+00 0.0000 0.000E+00 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 0.0006+00 0.00C0

*Sum of all water independent and dependent pathways.

V. BEERTEN RSN IJJ.__1

Soil

84468440046448444
mrem/yr fract.
[EEFITEEE T EY P Y
0.000€+00 0.0000
0.000E+00 0.0000
feccBdeee ceeeee
0.000£+00 0.0000

ALl Pathways*
8a4A8AAA8A8AA444
mrem/yr fract.
440804648 AbdsAA
$.263€-13 0.0000
6.417€-06 1,0000
ecobeiice eoeede
6.417€-06 1,0000
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- Residus! Radiosctivity Progrem, Version 5.01 03/07/94 12:13 Page 20
‘ Sumary 1 Post-closure Pathways Analysis - Harvard Avenue File: HARV-3,DAT

Total Dose Contributions TDOSECT,p,t) for Individual Redicnuclides (i) and Pathways (p) |
As mrem/yr and Fraction of Yotul Dose At t = 3,0006+03 years

wWater Independent Pathways (Inhalation excludes radon)

Ground Inhalation Radon Plant Meat Milk Soil

Radio- AAAASAAAANAGAAAR OAAAAASEAAAAANGAE AAAAGAAAAAGAAAAA AASHAAINAAAAAAAE BAAAAAGBALANAAAA 0AANSALAAAGASAHS OGLAGAAGAAAAAGAS
Nuclide mrem/yr fract, mrem/yr fract. mrem/yr fract., wrem/yr fract, mrem/yr fract. mrem/yr fract. mrem/yr fract.
BABAASA SAANAAARA AAAASA AGALAAAGA 884404 AANGAGALA AAAAAE AAAAAANALA 58N BAAABAAAYL 5544488 BAA4ASAAA AANALE BASAAAALA BeALAS
U235 3 .5736-14 0.0000 0.0006+00 0.0000 0.000E+00 0.0000 0.C00E«00 0.0000 0.000£+00 0.0000 0,0006+00 0.0000 0.000E+00 0,0000
U-238 1.066E-10 0.0000 0.000E+00 0,0000 1.450£-05 1.0000 0.000€+00 0.0000 0.000£+00 0.0000 0.000E+00 0.0000 0.0006+00 0.0000
CEEEPCE CROCERECE C0LPLE CLEEPEECE CCAEECR RECECROEE CUlLCR COCCCEELD POLECE LELREO0RE CREEEE COCELOOes Cochel OLESLOIECE Césese
Total 1,.066E-10 0.0000 0.CD0E+00 0,0000 1,.450€-05 1.0000 0,000£+00 0.0000 0.000E+00 0.0000 0.000€+00 0.0000 0.000£+00 0.0000

Total Dose Contributions TDOSE(i,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 Pethways

Water Fish Radon Plant Meat Milk ALl Pathuays®
Rodio- AAAGADAGASAAASAA SAGSASAAAAAAAAAA HAMARAAAAAAAAGAS SOASAGAAAAAAA0A HAHAGAMALAGAAGAD ANAASAGAAGAGAGES ASAAASAAAGAASAAM
Nuclide mrem/yr fract. wmrem/yr fract., mren/yr fract. wmrem/yr fract. mrem/yr fract., mrem/yr fract. mrem/yr fract.
ABAOAGA EASASALAA A6AAAS AHASAAAAAA AAAGAA AANAAALGA ABHALA AAAAALAAA ANAAAA AAASAANAA AAAAAE AAAGAAALD ANA34A HAAANGAAS Adddba
U-235 0.000E+00 0.0000 0.0006+00 0.0000 ©0.0006+00 0.0000 0.000£+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 0.000€+00 0,0000 0.000€+00 0.0000 0.000£+00 0.0000 0.000€+400 0.0000 1.450€-05 1.0000
CLREOLE EPCCCEECE CUBEED CLCOLEREE COpbRe COGPREERE CRCCEE EOCERECEE CRELER CROUPTELE BOCCEE CLOBEFOEE Ceoloe BOBCLATEE Gecede
Total 0.000£+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0,000E+00 0.0000 0.000+00 0,0000 0©.000€+00 0.0000 1.450€-05 1.0000

*Sum of all water independent and dependent pathways. |
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File: HARV-3.DAT

Total Dose Contributions TDOSF(i,p,t) for Individual Radionuclides (i) and Pathwiys (p)

Ground
Radio- AAAAAAAACAAAAAAA
Nuclide mrem/yr fract.
6008648 64AAASAGA A8AAAA
U-235 1.965€-19 0.0000
U-238 B.4YTE-09 0.0004
teecdee becebecce eeecee

As mrem/yr and fraction of Total Dose At t = 1, 000E+04 years

Water Independent Pathways (Inhalation excludes radon)

Inhalation

b484A685664840448

mrem/yr fract.

008886448 adAdAM
0.000€+00 0.0000
0.000€+00 0.0000
feccbbeed eeeeed

0.000E+00 0.0000

Radon

66684464008483858

mrem/yr fract,

445448448 ddaas4
0.000E+00 0.0000
2.028E-05 0.9996

ecéecnéed edéede

2.028E-05 0.9996

Plant

LEREEFETEEEREEET ]

mrem/yr fract,

880486044 bAdada
0.000€+00 0.0000
0.000€+00 0.0000
Eectecerd Ecdeed
0.000€+00 0,0000

Meat

8544080808884544

mrem/yr fract.

bhadasads doadad
0.000€+00 0.0000
0.000€+00 0.0000
cepbreece ccecee
0.000g+00 0,0000

Milk

§588088440854448
mrem/yr fract.
addddedda badads
0.000€+00 0.0000
0.000£+00 0.0000
eteeéecte ecedee
0.000E+00 0.0000

Total Dose Contributions TDOSEC(,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and fraction of Total Dose At t = 1,000E+04 years

Total B.49TE-09 0.0004
Water
Radio- A3A4AAAAAAAAAAGS

Nuclide mrem/yr fract,
A44A048 484444044 A8AAAA
U-235 0.00DE+00 0.0000
U-238 0.000£+00 0.0000
COELBOR pérbicEre feEbbe
Total  0.000£+00 0.0000

Fish
AdAAEASANAGAAAGA
mrem/yr fract,
bh44AGAAA AAASIN
0.000E+00 0.0000
0.000€+00 0.0000
pedecoeee tepbe .
0.000€+00 0.0000

Water Dependent Pathways

Radon
bhadhaAsAaA8AR004
mrem/yr fract,
EEEEET RN P LT EY ]
0.000E+00 0.0000
0,000€+00 0.0000
cobeebree escede
0.000E+00 0.0000

*sum of all water independent and dependent pathways,

Plant

EETEFTPFETETETT ]

meem/yr fract,
Adadaddéd Adddaa
0.000E+00 0.0000
0.000E+00 0,0000
Efrodetid beecee
0.000£+00 0.0000

Meat
FEEEEEREEFEET ERT
mrem/yr fract.
badaddnds anddaa
0.000E+00 0.0000
0.000€+00 0.0000
eetoepded ecveee
0.000€+00 0.0000

Milk
644646A88454A008
mrem/yr fract.
[EEFTEET TR FEELY ]
0.000E+00 0.0000
0.000€+00 0.0000
ceerebece déédte
0.000F+00 0,0000

Soil

EYEEEEFETTRETT T
mrem/yr fract,
648848464 Gbaddd
0.000E+00 0.0000
0.000£+00 0.0000
ceceelEné éoeedd
0.000E+00 0.0000

ALl Pathways*
FECEEERTTETTTTTT]
mrem/yr fract.
44668844 Addadd
1.965€-19 0.0000
2.029€-05 1,0000
coegecied eeedee
2.029€-05 1.0000
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Parent
(i)
FEETEEE]
u-235
y-235
U-235
u-235

u-238
u-238
u-238
u-238
u-238
u-238
céeecee

Product Branch

03/07/96 12:13  Page 22

File: HARV-3.DAY

Dose/Source Ratios Suwned Over ALl Pathways
Parent ard Progeny Principal Radionuc|ide Contributions Indicated

OSREj, 1) (mrem/yr)/(pCi/g)

(j) Fraction t= 0.000E+00 1.000E+00 3.0006+00 1.000E+01 3.0006+01 1.000€+02 3.0006+02 1.000€+03 3.000€+03 1.000€+04

EAB86A4 A8AALAANS
U-235  1.000€+00
Pa-231 1.000E+00
Ac-227 1.000€+00
BOSR(j)

U-238  1.000E+00
U236  1.000E+00
Th-230 1.000£+00
Ra<226 1.000£+00
Pb-210 1.000£+00
AOSR( )

€6Ppete eecerpene

84488440 AAAAGALS 884404840 854545AA0 8AAAGAAS HAKSAAASE SaASAASSA 888886868 A00ASAALE S4AAAAAA
4.020€E-17 4.015E-17 &.005E-17 3.969E-17 3.B686-17 3.336E-17 2.736€-17 1,1156-17 B.579€-19 1.083€-22
0.000E+00 4.341E-16 1.297E-15 4,268E-15 1.2336-14 3.606€-14 7.4356-14 6,6716- 4 4.7106+15 3.1436-20
0.000E+00 1.816E-16 1.590615 1, 608E-14 1.126E-13 6,1736-18 1.5736-12 1,4B1E12 1.004E-13 5.484E-19
4.020E-17 6.559E-16 2.928E-15 2039614 1.2506-13 6.5346-13 1.64BE-12 1,54BE-12 1.051E-13 5, 780€-19

2.042€-10 2.038E-10 2.030€-10 2.0026-10 1.9246-10 1,676E-10 1.128E-10 2,825€-11 5.4066-13 5.2426+19
0.000E400 1.221E-26 3.654E-26 1.2086-25 3.5406-25 1,0866-24 2.5756-24 3.760€-26 1.068€-24 9.277E-28
0.000€+00 2.253€-33 2.027€-32 2.251€-31 2.021€-30 2.2326-29 1.9976-28 2.525E-27 1.0356-25 1.7836-20
0.000€+00 1.108€-15 2.981€-14 1.089€-12 2.831€-11 9. A74E-10 1.705€-08 1.B87E-07 &.2656-07 5.966-07
0.000E+00 1.892€-33 1.528E-31 1., 7996-29 1.2836+27 1.077€-25 &.0306-26 1.227€-22 2.914E-21 1.441E-17
2.042€-10 2.0386-10 2.030E-10 2.0136+10 2.207E-10 1,085€-09 1.716E-08 1.887€+07 &.265€-07 $.966E-07
POLOCOOEE QOELEO0DE ECOCELO0E CLOCERLED CLOFPEERD CEOCCERCE LEDLEEERE APECTPREE BOUOEILRE S56EEEsEE

Branch Fraction is the cunulative factor for the j'th principsl radionuc!ide daughter: CUMBRF(]) = BRF(1)*BRF(2)* ... BRF(j).

The DSR includes contributions from asscciated (half-life g 0.5 yr) daughters.
Single Radicnuclide Soil Guidelines G(i,t) in pCi/g
Basic Radiation Dose Limit = 15 mrem/yr

Nucl ide

(1) t= 0.000E+00 1.000£+00 3.000E+00 1.0GDE+0Y  3.000E¢01  1.000£402  3.0006402  1.000E+03 3.000€+03  1,000E+04
Adbdaand 6A506AGAA  AASAAAGAA  ABAGAASAR  S4ALAAANA  HAAASAAAA  BAMAAAARE  AGGAAAARE  BBESAAMAS daddadnda  Addakasdd
u-235 “2.160E+06 %2, 1600406 *2.160E+06 %2.160E+06 *2,180€+06 *2,1606+06 *2.160F+06 *2. 1606406 *2.1606+06 *2.160E+06
u-238 *3.360E+05 *3.360E+05 *3.360E+05 *3.3606+05 *3.3606+05 *3.3408+05 *3,360E+05 *3.340€405 *3.360E405 *3.360£405
cetcepe CloeEeeRe  eFOfACEUe  CEOCEEERE  CCOGEEECE  CoreCEERS  BRCOEBERE  EEEBIRERE epceectet  ecrcbbledr  bhebedede

*At specific sctivity Limit

Sumned Dose/Source Ratios DSR({,t) in (mrem/yr)/(pCi/g)
and Single Radionuclide Soil Guidelines G(i,t) in pCi/g
at tmin = time of minimm single radionuclide soil gutdeline

and ot tmax = time of maximum total dose = 1,0008+04 years

Nuclide Initial tmin DSRCT, tmin) GCi,tmin) DSRCY, tmax) G(i, tmax)
(45 pi/g (years) (pCi/g) (pizg)
AA00458 Addoas BA5AS0ANANGAAMA AAGAAAAAA BAAAAAALA AGAABAAAD ASAALAAAS
u23s 3.0 on $52.4 p 0.6 1,9606-12 *2.160E+06 S.780E-19 *2.160E+06
U-238 3.° «Mm 1.000€+04 5.966E-07 *3.340E+05 5.9568-07 *3,360F+05
teedene JE8E EeoferteerReeete CCCCCHEdE SLOEE0OEE E0RRCERLE cOBBROOEE

*At spec-  : activity timit

W R NN RN NS e
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Summary Results
Harvard Avenue Site (no cover)
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. Residual Redicectivity Program, Version 5.01 03/07/96 12:19  Page 2
Sutmary : Post-closure Pathways Analysis (No Cover) - Harvard Avenue Site
file 1 HARV-4.DAY

Dose Conversion Factor (and Related) Parameter Sumary

= ¢ Current ° * Parameter
Merws * Parameter *  value * Cefoult ° Name
SEAABEE4AE0555A050500858R80AABE880A00E6888800588500585805040A800880040480088006004808a00040806000000858004
A-1 * Ground external gamma, volume DCF's, (mrem/yr)/(pCi/cm**3): * . .
A1 ® Ac-227+0 , sofl density * 1.0 g/cm**3 * 2.760E+00 * 2.760E+00 * DCFIC 1,1)
A1 ® Ac-227+D , soil density = 1.8 g/cm**3 ® 1.520E+00 * 1.520E+00 ° DCFIC (,2)
‘_‘ . L . L]
A1 * Pa-231 , soil density = 1.0 g/cm**3 * 2.210E-01 * 2.210E-01 * DCFYC 2,1)
A-1 " Pa-231  , soil density = 1.8 g/cm**3 * 1.2906-01 © 1.2106-01 * DCFIC 2,2)
l" . ® . .
A-1 " Pb-210+D , soil density = 1.0 g/cm**3 ® 4.,B70E-0% * 4.B70E-03 * DCFYC 3,1)
A< ° Pb-210+D , soil density = 1.8 g/em**3 © 2.3106-03 * 2.310E-03 * DCFI( 3,2)
A“ . L ) 3 L]
A-1 * Ra-226+0 , soil density = 1.0 g/cem**3 * 1.550E+01 * 1.550€6+01 * DCFI( 4, 1)
A1 ° Ra-276+D , soil density = 1.8 g/cn**3 ® 8.560E+00 * 8.540E+00 * DCFI( &,2)
‘_‘ L ] . 3 .
A1 ° Th-230 , soil density = 1.0 g/cm**3 ° 2.1106-03 * 2.1906-03 " DCFIC 5, 1)
A-1 * Th-230 , soil density = 1.8 g/cm**3 * 1.0306-03 * 1.0306-03 * DLFIC 5,2)
‘_1 ° « ° .
A1 ®U-23%4 , soil density = 1.0 g/cm**3 * 1.5806-03 * 1.5B0€-03 * DCFI( 6,1)
A-Y *U-234 , soil density = 1.8 g/cm**3 ® 6. 970E-04 * 6.970E-04 * DCFI( 6,2)
A" o . . .
A-1 " U235+ , soil density = 1.0 g/cn**} ° B.940E-01 * B.940E-01 " DCFYI( 7,1)
A1 ° U-235+p , soil density = 1.8 g/cm**3 * L. 900E-01 * 4.P00E-01 * DCFI( 7,2)
‘_‘ o - - °
A1 * U-238+p , soil density = 1.0 g/cm**3 * 1.270E-01 * 1.270E-01 * DCFI( 8,1)
A1 ° U-2384D , soil density = 1.8 g/en**3 * 6.970F-02 * 6.970E-02 ¢ SCFI( 8,2)
L] - . .

#-3% * pepth factors, ground external gammo, dimensionless:
A-3 ® Ac-227+D , soil density = 1.0 g/em**3, thickness = 15 m © 7.9006-01 ® 7.900E-01 * FDC 1,1,1)
A3 Ac-227+D , soil density = 1.0 g/em**3, thickne “0.5m * 9.700E-01 © 9.700£-01 * FOD( 1,2,1)
A3 * Ac-227+0 , soil density = 1.0 g/cm**3, thickness = 1.0 m * 1.000E+00 * 1.0006+00 * fFD( 1,3, 1)
A-3 * Ac-227+0 , soil density = 1.8 g/cm**3, thickness = .15 m * 9.1006-07 * 9.100€-01 * FDC 1,1,2)
A3 ° Ac-227+D , soil density = 1.8 g/cm**3, thickness = 0.5 m * 1.000E+00 * 1.00D0E+00 * FD( 1,2,2)
A3 * Ac-227+D , scil density = 1.8 g/cm**3, thickness = 1.0 m * 1.000E+00 * 1.000E+00 * ¥D( 1,3,2)
A_; - L . .

A-3 * Pa-231 , soil density ¥ 1.0 g/on®*3, thickness = .15 m * 7.900E-01 * 7.9006-01 * fDC 2,1.0)
A-3 * Pa-231 |, soil density = 1.0 g/em**3, thickness = 0.5 m * 1.000E+00 * 1.000E+00 * FD( 2,2,1)
A3 * Pa-231 |, soil density = 1.0 g/cm**3, thickness = 1.0 m ® 1.000E+00 * 1,000E+00 * FD( 2,3,1)
A3 ° Pa-231 |, soil ownsity = 1.8 g/cm**3, thickness = .15 m * 9.2006-01 * 9.200E-01 * FD( 2,1,2)
A3 * Pa-231 , soil density = 1.8 g/cm**3, thickness = 0.5 m * 1.000E+00 * 1.000E+00 * FD( 2,2,2)
A3 " Pa-231 , soil density = 1.8 g/cm**3, thickness = 1.0 m * 1.000E+00 * 1.000E+00 * fD( 2,3,2)
‘.s . L o .

A-3 * Pb-2104D , soil density = 1.0 g/cm**3, thickness = .15 m * 8.BODE-01 * 8.8B00E-0Y * FO( 3,1,1)
A3 ° Ph-21040 , soil density = 1.0 g/cm**3, thickness = 0.5 m * 1,000E+00 * 1.000E+00 * FD( 3,2,1)
A3 * Pb-210+D , soil density » 7.0 g/cm**3, thickness = 1.0 m * 1.000E+00 * 1.000£+00 * FO{ 3,3,1)
A3 * Pb-210+D , soil density = 1.8 g/cm**3, thickness = .15 m * 9.700E-01 * 9.7006-01 * FOC 3,1.2)
A3 * pb-210+D , soil density = 1.8 g/em**3, thickness = 0.5 m ® 1.000E+00 * 1.000E+D0 * FO( 3,2,2)
A3 ® pb-210+D , sofl density = 1.8 g/cm**3, thickness = 1.0 m * 1.0006+00 * 1.000E+00 * #D( 3.3,2)
.., . - . .
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Sumnary : Post-closure Pathweys Analysis (No Cover) - Marvard Avenue Site
File 1 MARV-4 DAY

Dose Convession Fector (and Related) Parameter Summary (continued)

= * Current * * Parameter
Merws * Parameter * value * Default * Name
SOABAELABALLA.A0000408A00600440008888008008080808600000A50000004880040604080800¢008840000040000008584808444
A3 * Re-22640D , soil density = 1.0 g/cm**3, thickness = .15 m * 6.3006-01 ° 6.300E-01 * FD( 4,1, 1)
A3 " Ra-226+0 , soil density * 1.0 g/ce**3, thickness = 0.5 m “ 9.2006-01 * 9.2006-01 * FDC 4,2,1)
A3 * Re-2264D , soil density » 1.0 g/cm**3, thickness * 1.0 m * 1.000€+00 * 1.000E+00 ° FDC 4,3, 1)
A3 ° Ra-226+D , soil density = 1.8 g/cm**3, thickness = .15 m * 8.500€-01 * B.5006-01 ® FD( &,1,2)
A-3 Re-226+0 , soil density = 1.8 g/cm**3, thickness = 0.5 m * 1,000€+00 * 1.000E+00 * FD( 4,2,2)
A3 * Re-226+0 , soil density = 1.8 g/cm**3, thickness = 1.0 m * 1.0006+00 * 1,0006+00 * FO( &,3.2)
‘.3 L . . -
A3 " Th-230 , soil density = 1.0 g/cm**3, thickness = .15 m * 9.3006-01 * 9.3006-01 " FOC 5,1,1)
A-3 * Th-230 , soil density = 1.0 g/cm**3, thickness = 0.5 m * 1.000E+00 * 1.000€6+00 * FDC 5,2,1)
A-3 * Th-230 , soil density = 1.0 g/cm**3, thickness = 1.0 m * 1.0006+00 * 1,000E+00 * fDC 5.3.1)
A-3 ° Th-230 , soil density = 1.8 g/cm**3, thickness = .15 m ® 1.000£+00 * 1.000E+00 * ¥D( 5,1,2)
A-3 * Th-230 , soil density = 1.8 g/cn**3, thickness = 0.5 m * 1.000£+00 * 1.000E+00 * FDC $,2.2)
A3 * Th-230 , soil density = 1.8 g/cm**3, thickness = 1.0 m ® 1.000E+00 * 1.00%6+00 * fO( 5,3,2)
A-s . . . -
A3 " uU-234 , soil density = 1.0 g/ce**3, thickness = .15 ® 9.0006-01 ° 9.0006-01 * FD( 6,1,1)
A3 " U234 , soil density = 1.0 g/cm**3, thickness = 0.5 * 1.000£+00 * 1.000E+00 * FD( 6,2,1)
A3 ° U-234 , soil density = 1.0 g/em**3, thickness = 1.0 * 1.000E+00 * 1.000E+00 * FD(C 6,3,1)
A-3 * U-2% , soil density = 1.8 g/cm**3, thickness = .15 1.000E+00 * 1,.000E+00 * #DC 6,1,2)
A3 UM , soil density = 1.8 g/cm**3, thicknuss = 0.5 * 1,0006+00 * 1.000€6+00 * FO( 6,2,2)
A-3 L2346 , soil density = 1.8 g/cm**3, thickness = 1.0 ® 1,0006+00 * 1.000E+00 * FD( 6,3,2)
‘,, - O . .
A3 ® U-235+D , soil density = 1.0 g/cm**3, thickness = .15 m * 8.700E-01 * B.TOOE-0Y * FOC 7,1.1)
A-3 " U-235¢4D , soil densits = 1.0 g/cm**3, thickness = 0.5 m * 1.000£+00 * 1.000£400 * ¥O( 7,2,1)
A3 " U-235+0 , soil density = 1.0 g/cn®*3, thickness = 1.0 m * 1.000€+00 * 1.000E+00 * FO( 7.3.1)
A3 * U-235+D , soil density = 1.8 g/cm**3, thickness = .15 m * 1.0008+00 * 1.000E+00 * FD( 7,1,2)
A3 * U-235+D |, soil density = 1.8 g/cn**3, thickness = 0.5 m ® 1,000€+00 * 1.000E+00 * FO( 7,2,2)
A3 " U-235+0 |, soil density = 1.8 g/cm**3, thickness = 1.0 m * 1.0006+00 * 1.000E+00 * FDC 7.3,2)
‘.3 . . L -
A3 * U-238+D |, soil denrity = 1,0 g/cn**3, thickness = .15 m * 7.8B00E-01 * 7.800E-01 * FD( B8,1,1)
A3 ° u-238+p |, soil density = 1.0 g/cm**3, thickness = 0.5 m * 1.000E+00 * 1.000€+00 * FDC 8,2,1)
A-3 * U-238+D |, soil densiiy = 1.0 g/cm**3, thickness = 1.0 o ® 1,0006+00 * 1.000£+00 * FD( 8,3,1)
A3 * U-238+0 |, soil density = 1.8 g/cm**3, thickness = .15 m * B.B0CE-01 * B.BODE-01 * FD( 8,1,2)
A3 " U-238+D , soil density = 1.8 g/cn®*3, thickness = 0.5 m * 1.000E+00 * 1.000£+00 © ¥D( 8,2,2)
A3 ° U-238+n |, soil density = 1.8 g/cm**3, thickness = 1.0 m * 1.000E+00 * 1.0006+00 * FOC 8,3,2)

-~

2 3383 3 3
-

o . - .
B-1 * Dose conversion factors for inhalation, mrem/rCi: " v o
8-1 * Ac-227+0 ¢ 6.700E+0C * 6.700E+00 * pCF2( 1)
B *poe23t * 1.300E+00 " 1.300E+D0 * DLF2¢ 2)
81 * pb-210+0 * 2.100E-02 * 2.100E-02 * DCF2( %)
B-1 * Ra-22640 * 7.9006-03 * 7.9006-03 * DCF2( &)
B-1 * Th-230 * 3.2006-01 * 3.2006-01 * DCF2( S)
81 " U2 * 1.3006-01 * 1.3006-01 * DCF2( &)
b1 " U235+ * 1.200E-01 * 1.2006-0%1 * DCF2( 7)
B-1 * u-238+0 * 1.2006-01 * 1.2006-01 * DCF2C 8)
. . i .
D=1 * Dose conversion factors for ingestion, mrem/pCi: . ' o
D~ ¢ Ac-227+0 * 1.500€-02 * 1.5006-02 * OCF3( 1)
D=1 * pa-231 * 1.100E-02 * 1.7006-02 * DCF3( 2)
Pl * pb-210%0 * 6.700E-03 * 6.700E-03 * DCF3( X)
B-1 * Rg-226+0 * 1.1006-03 * 1.1006-03 * DCF3( &)

D=1 * Th-230 * $.3006-04 * S.3006-04 * DCF3( 5)
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pummary « Pest-closure Pethusye Analysin (No Cover) - Horvard Avesus Eite
1 HARY-6.DAT

GALOACABARMAARARARAARAARARAAAAARAARASAARAARRARARAAAASEALAAAADLLAAASCANALARIAGANFA0EL400050000000000000004

hose Fonveraion Fector (ond Related) Parameter Sumary {(continved)

Parameter

Food transfer factors:

‘

.

-

-

plent/soil corcentration ratic, dimernsionlevs
beef/l{vestock- intake retio, (pCiZkg)/ (ptird)
milk/(fvegtock-inteke ratio, (pCi/L3/(pfisa)

plontzecil soncentration retie, dimens fonless
beef/| ivestock- inteke ratio, (pCiZkg)/(pcl/a)
milk/livectoek- inteke ratir (PCI/L)/tpni/e)

plent/soil corcentrotion ; dimenoionleus
beef/Livestock- Intake rs (pCi7kg)/(pki/an
ollk/tivestock Inteke ratio, (pCI/L)/(plisa)

plont/seil soncentration retle, dimersionless
beef/livestock: intake ratio, (pCi/kg)/(piizd)
miik/sttvestock - Intehe rotfo, (pCi/Lhi/(peiza)

plont/eoll corcentretion retle, dimersioniess
beaf/iivestock- Intake ratio, (pClzkg)/(pii/d)
il liveplonh- intube robiv, (PCIALIZRCIHZ)

pisnt/soil concentration retio, dimermiviless
beef/Livestoch- intake retio, (pliskgi/(pliszd)
mlk/LivesTock-Intaee ralle, (pAI7L)/upiyey

plant/sorl concentration ratio, gimensioniess
beef/Livestochk: Intake ratio, (pCizkg)/(pii/d)
nLE/ LA vestock-Inteke ratic, (PCI/L)/(REI/C)

plont/so!l corcentration ratio, dimensianiess
beef/livestock- intare ratic, (pCl/eg)/(plizeg)
mlik/Livestock- Intake ratic, (RCi/ZL)/(pCi/e)

Blosceimilation faciors, fresh weter, L/hg:

File
L3
m .
-1 * 2N
Dt * U238
D1 " U-238+D
L]
p-3% *
D34 * Ae-227e0
De34 * AC-22TD
D34 * Ac-327-p
D-34 *
D34 * Pa-331
03 * Fae2M
D-34 " Pa-234
D-% *
U3 e 2100
D-34 * M- 210+p
U3 *Pp-2i0w
D34 "
B-34 * Re G0
0-34 ' Re-226%0
03 * Re-l26v0
-3 *
L-34 * TH-230
D3t The-Iy0
A LBl {5 + 1]
D-3 *
750 LR U 4 1
V=34 * UM
V-6 * U236
D34 *
LA LR i & Lot
036 * 1123590
D34 * U-23%+D
D36 *
D-36 * U230+
'R0 DR & 1.1
D36 * L-238%0
p-5 ¢
PS5t AC2Te0
DS * Ac-¥2Ted
b5 *
pes * Pe2¥
I L4 3
b3
U5 * Po-210sD
p-5 * P20
p-g *
D=5 * Ra-226%0
2% " Rar226+0

b3

.

L

figh
crusteces and ol lusks

figh
crusteces wwd moi lusks

fish
crustaces and mo. Lusks

fign
crusteces awd mollusks

.

Current
value

Default

Parameter
Name

2.6008-04 * 2.600E-04 * DTF3( 6)
2.500¢.06 * 2 S00F-04 * DCFIC T)
beFs( &)

2.500¢ - 04

2.5007-1%
2.,0000-05
2.600% 1%

1.000¢-02
$.000£-C3
5. 0008 06

1.0008-C2
3. 0008 - G4
3.0008-C4

&.0007 -2

1.0008-C3 °

1.000c 03

1.0000 €3
1.0600-T6
7.0000 &

t.500p- 03
3.4008-04
6. V00E -4

.00
34008 - 04
&, UVUE -~ Lie

2.95008 <03
3400804
6. 0008 - (4

1.500¢+01

1.0008 03

1.0008+01
1.100e+02

3.0008+02
1.0008<02

5.0008+01
2.5008+02

2.500€-06

2.800F-CX
£.000€-05
2.60np-08

4.000R - 02
$.000E-03
$.000¢- 06

1.000g. 02
#.0006-04
3.0008-04

4.0008-02
1.0806-03
5.0006-08

1.000C 03
1.0008- 04
5,000 02

£.300L-03
3400804
0.0008-06

2.500p 03
3.400¢ - 04

T 0.00UL V4

2.5008-03
3400804
6, 0008 04

1.500€8+00

1.000g+03

1.000E+01
1.1008+02

3.0008+02
1.000€+02

$.000L+014
2.500E+02

-

R1FC
RYe(
RYFC

BT
RY#(
RYFC

RTrC
RYFC
LR R

REFC
RYF(
RYF(

nTeg
RYS(
nYr¢

RYP(
LA
RYPC

LALEY

RTFC
Kitg

RTFY
RYIC
RYE(

1,4
1,2)
1.5

2,9
2,2
2. %

3,9
30
LD

4,1
&2
A0

$.9
50
5.5

“n
6,
6.3

T, 13
7.0
.5

6,1
8,2
6,3

BISFACC 1,1
BIOFACL 1,2)

BIOFACC 2,%)
BioFACL 2,2)

BIOFACCL 3,1)
BIDFACC 3.2)

BIOFACC &, 1)
BIOFACC &,2)

TR ——



Residual Radicactivity Program, Version 5.01 03/07/94 12:19 Pege 5
Summary : Post-closure Pathways Analysis (No Cover) - Harvard Avenue Site

File HARV -4 .DAT

Dose Conversion factor (and Related) Parsmeter Sumary (continued)

. * Current ° * Parameter
Merw * Parameter * Vvalue °* Default * Kame
SEBASASEAEEAAAIOAAANSAALARAASSA00AA54088A008A0ANAS0A540058AA500850000000A0A8A04AA48A0A00084440004405648088
D-5 * Th-230 , fish ® {.000E+02 * 1,.000E+02 * BIOFAC( 5,1)
D-5 * Th-230 , crustacea and mo’ lusks * §.0006+02 * 5,.000E+02 * BIOFACC 5,2)
o_s . . . -
0-5 * U-234 fish ® 1.0006+01 * 1.000E+01 * BIOFAC( 6,1)
D-5 * u-234 crustaces and mollusks ,000E+01 * 6.000€E+01 * BIOFAC( 6,2)
D_s * . .
D5 *° U-235+D fish 1.000E+01 * 1.000E+01 ® BIOFAC( 7,1)
p-S ¢ U-235+0 crustacea and moliusks .000E+01 * 6.000E+01 * RIOFACC 7,2)

-5 *
0-5 * u-238+D , fish * 1.000L+01 * 1,000E401 * BIOFAC( 8,1)
D-5 © U-238+D , crustacea and mollusks ® §.,000E+01 * 6.000E+01 ° BIOFAC( 8,2)

BECOPUEPEEAEEOACOLEDRPAREEORRLELCREROPELEOLEREBLPELELESELERRERECECUCEEECCOCRERLEPREECECEEOURCERERERCLELEE
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Residual Rediocactivity Progrem, Version 5.01 03/,07/94 12:19 Page &
Summary : Post-closure Pethways Analysis (No Cover) - Marvard Avenue Site
File 1 HARV-4.DAT r

Site-Specific Parameter Siumary

" ¢ User - £ Used by RESRAD * Paresmeter
Merws * Parometer * Input * Default * (If different from user inout) g Name
“““‘““J“Mt“““““6“““““““M““M““LM“““&i“““““““““““““““““M“l“ll“u““‘tl‘““ﬂ“
RO11 * Area of contaminated zone (m**2) * 6.4006+03 ° 1.000€+04 * © AREA
RC11 ® Thickness of contaminated zone (m) * 9.100€-01 * 2.000€+00 * ¢ THICKO
RO11 * Length parallel to aguifer flow (m) * 1.3006+02 * 1.000£+02 * * LC2PAQ
RO11 * Basic radiation dose Limit (mrem/yr) * 1.500€+01 * 3.000g+01 * * BRLD
RO11 * Time since placement of material (yr) * 0.000€+00 * 0.000£+00 * ol 1
RO11 * Times for calculations (yr) ® 1.000E+00 * 1.000£+00 * )
®011 ® Times for calculations (yr) * 3,000€400 * 3,000€+00 * "1 5
RO11 * Times for calculations (yr) ® 1,0006+01 * 1.000E+01 * T4
RO ° Times for calculations (yr) ¢ 3,0006+01 * 3.0006+01 ° e
RO1Y * Times for calculations (yr) * 1.000€+02 * 1,000€+02 * > 83
ROYY * Times for calculations (yr) * 3,0006+02 * 3.000£+C2 * 2.4 ol ]
RO11 * Yimes for colculations (yr) * 1,000E+03 ° 1,0006+03 ° 18
RO11 * Times for calculations (yr) ® 3 0006403 * 3.000£+03 * o | B
ROYY ° Times for calculations (yr) * 1.000E+04 * 1,0006+04 ° * 110

o . . Ll »
RO12 * Initial principal radionuclide (pCi/g): U-235 ° 3.400E-01 * 0.000£+00 * s
RO1Z * Initial principel radionuclide (pCisg): U-238 ¢ 3,4006+01 ° 0.000E+00 ° s B
RO12 ° Concentrstion in groundwater (pCi/L): U-235  ° not used ° 0.000E«00 * Wie
ROI2 ® Concentration in groundwater (pCi/L): U-238  ° not used * 0.000€+00 * * Wi 8)

. L] . . .
RO13 * Cover depth (m) % 0.000E+00 * 0.000E+00 * * COVERO
ROY3 © Density of cover materisl (g/em**3) * not used * 1.500€+00 * ® DENSCV
RO13 © Cover depth erosion rate (m/yr) * not used * 1.000E-03 * ¢ VeY
RO13 * Density of contaminsted zone (g/cm**3) * 1.6506+00 * 1.500€+00 ° * DENSCZ
RO13 * Contaminated zone erosion rate (m/yr) * 1,000€-02 * 1.00C%-03 * ' vez
RO13 * Contaminated zone total porosity ® 4.100£-01 * 4.000£-01 * * 12
RO13 * Contaminated zone effective porosity * 4.100E-0% * 2.000E-01 ° * EPC2
ROA3 * Contaminated zone hydraulic conductivity (m/yr) * §.9006-01 * 1,0006+01 * * HCC2
RO13 * Contaminated zone b parameter ¢ 4,140E+01 * 5.300E+00 * wee * Bcz
ROYS * Humidity in air (g/m**3) * not used ° 8.000E+00 * sae ¢ HUMID
RO13 * Evapotranspiration coefficient * 6,0006-01 * 5.000€-01 ° * EVAPTR
RO13 * Precipitation (m/yr) ° 8,700E-01 * 1.000€+00 * * PRECIP
RD13 * Irrigation (m/yr) * 0,000E+00 ® 2.000€-01 * L i !
RO13 ° Irrigation mode ® overhead ° overhead * “ IDITCH
RO13 * Runoff coefficient * 4.0006-01 ® 2.000€-01 * * RUNOFF
RO13 ° Watershed area for nearby stream or pond (m**2) * 1.0006+06 * 1.000E+06 ° * WAREA
RO13 * Accuracy for water/soil computations * 1,0006-03 * 1.000€-03 * * EPS

. L] L . L]
ROV4 * Density of saturated zone (g/cm**3) ® 1.900£+00 * 1,500£+00 * ® DENSAQ
RO14 * Saturated zone total porosity * 2.980E-01 * 4.000E<01 * * 1r82
RO14 ® Syturated tone effective porosity ® 2.0006<01 * 2.000€-01 * ° EPSZ
ROT4 * Saturated zone hydraul fc conductivity (m/yr) * §.750E401 * 1.0006+02 * * HCSZ
ROY4 ° Saturated rone hydraulic gradient * 1.2006-02 * 2.000£-02 * * HOWT
ROV4 * Saturated zone b parameter * 5,3006400 * 5.300£+00 * ¢ 8sz
RO14 * Water table drop rate (m/yr) © §,3006-01 * 1,000€-03 * "Wt
RO14 * Well pump intake depth (m below water table) 4 §,0006+01 ° 1.0006+01 * s * pWiBWY
RO14 * Model: Norndispersion (ND) or Mass-Balance (MB) * N * ND o ¢ MODEL
ROY4 * Individual’s use of groundwater (m**3/yr) * not used * 2.500£+02 * W

. s L . L]

RO1S * Number of unsaturated zone strata L | "9 ¢ * NS
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Summary : Post-closure Pathways Analysis (Nr Cover) - Warvard Avenue Site

File : HARV-4.DAT

Site-Specific Parameter Summary (continued)

. *  User ' ' Used by RESRAD * Parameter

Menu * Parameter " Input * Default * (If different from user input) * Naoe
ohAACAIAEAASAAAAAAANASAAAAANAALASAARALAAAALALAAS4A5A05¢A05885080880804005804086080000880000000008000008004840040404004800088504
RO1S * Unsat. zone 1, thickness (m) * 7.3006+00 * &.000£+00 * TEE)
PO15 * Unsat. zone 1, soil density (g/cm**3) ® 1.650E400 * 1,500€+00 * By ® DENSU2(1)
RO1S * Unsat. zone 1, total porosity * 4.000€-01 * 4.000E-C1 * v * TRUZ(Y)
RO1S * Unsat, zone 1, effective porosity ¢ 2.000e-01 * 2.000€-01 * ven * EPUZ(Y)
ROS * Unsat, zone 1, soil-specific b parameter * 5.300E+00 * 5.300€+00 * * BU(Y)
RO1S * Unsat. zone 1, hydraulic conductivity (m/yr) ¢ 6.900E-01 * 1.000€+01 * “us ¢ HCUZ(1)

. . L . L]

ROVS * Distribution coefficients for U-235 N - . "

ROYE *  Contaminated zone {(cm**3/g) * 5,0006+01 * 5.000E+01 * * pewucce 1)
RO16 *  Unsaturated zone 1 (cm**3/g) * S.000E+01 * 5,000E+01 * * peNucu( 7,1)
R0O14 *  Saturated zone (em**3/g) “ 5.000E+01 * S.000E+01 * * DCNUCSC 7)
RO16 * Leach rate (/yr) * 0.000£+00 ° 0.000E+00 * 2.768€-03 * ALEACH( 7)
RO16 *  Solwbility constant ® 0.0006+00 * 0,000€+00 * not used * SOLUBK( 7)

. - L B L
RO16 * Distribution coefficients for U-238 3 * * ¢
RO14 * Contaminated zone (cm**3/g) * 5.000E+01 * 5.000£+01 °© * peNUcc( 8)
ROTE *  Unsaturated zone 1 (cm**3/g) * 5.000E+01 * 5,C00€+01 * ° pCNucu¢ 8,1)
RO16 *  Saturated zone (on®**3/g) * 5,000E+01 * S.000E+01 * ° DCNUCS( 8)
RO16 *  Leach rete (/yr) * 0.000E+00 * 0.000E+00 * 2.768¢-03 ¢ ALEACH( §)
RO16 *  Solubility constant * 0.000E+00 * 0.000E+00 * not used * SOLUBK( 8)

. ® . . B

R0O16 * Distribution coefficients for daughter Ac-227 . ¢ ’ .
RO16 * Contaminatad zane (cm**3/g) * 2.000€+01 * 2.000E<01 * * pewucc( 1)
RO16 *  Unsaturated zone 1 (cm**3/g) ® 2.000E+01 * 2.000E+01 * * peNucug 1,1)
RO16 *  Saturated rone (cm**3/g) * 2.000£+01 * 2.000E+01 * * DENUCSE 1)
RO1S *  Leach rate (/yr) * 0.000E+00 ° 0,000E+00 * 6.872¢-03 P ALEACKC 1)
RO16 *  Solubiiity constant ® 0.000E+00 ° 0.000E+00 * not used * SOLUBK( 1)

. . . ° .

RO16 * Distribution coefficients for daughter Pa-231 o -~ . .
RO16 *  Contaminated zone (cm**3/g) ® 5.000E+01 * 5.000€01 * * pewuce( 2)
RO16 *  Unsaturated zone 1 (em**3/g) * 5.000£+01 * 5.000€+01 * * pewucu( 2,1)
RO'6 *  Saturated zone (cm**3/g) * 5.000E+01 * 5.000£+01 * © DENUCS( 2)
RO16 *  Leach rate (/yr) * 0.000E+00 * 0.000€ 00 * 2.768€-03 * ALEACH( 2)
RO1S °  solubility constant * 0.000€+00 * C.000E+00 * not used * soLusx( 2)
o ° o . .
RC16 ® Distributicn coefficients for daughter Pb-210 ) * * ad
RO16 * Contaminated 20ne (cm**3/g) * 1.000£+02 * 1.000€+02 * saa * pLNucee 3)
RO16 *  tmgaturated zone 1 (cm**3/g) * 1.000€+02 * 1.000€+02 * * DCNUCUC 3,1)
RO . ' ls'urated zone (cm**3/g) ® 1.000E«D2 * 1.000E+02 * “ne * pCNUCSK 3)
Rl & °  Losch rate (Jyr) * 0.000€+00 * 0,.000E+00 * 1.387¢-03 “ ALEACH( 3)
RO lubility constant * 0,V00E+00 * 0,.000E+00 ° not used * soLuBkK( 3)
L . » o
R01S * Distribution coefficients for daughter Ra-226  ° N N :
RO16 *  Contaminated zone (cm**3/3) ® 7.000E+01 * 7.000£+01 * “uw * DONUCE( &)
RO16 *  Unsatureted zone | (cm**3/g) * 7.000€+01 * 7.000£+01 ® ® DCNUCUC 4, 1)
ROV *  Saturated zone (cm**3/g) ® 7.000E+01 * 7.000E+01 ° * DCNUCS( &)
RO16 *  Leach rate (/yr) * 0.000E+00C * 0.000E+00 * 1.980€-03 * ALEACH( 4)

RO16 *  Solubility constant * 0.000E+00 °* (.000E+00 *° not used SOLUBK( &)




Residual Radioactivity Program, Version 5.01
Summary : Post-closure Pathways Analysis (No Cover) - Harvard Avenue Site

File

Merw

RO16
ROYS
ROVS
RO16
RO16
ROVE

RO16
ROV
ROVS
ROVS
k016
ROV6

ROV7
ROV7
ROV7
ROVY
ROV7
ROVY
ROAT
ROVT7
ROVT
ROY7
ROVT
RO17
ROY7
RO17
ROVY
ROYV7
ROVT
ROVY
ROY7
RO17
R0V7
ROVZ

k018
RO18
rROYB
RO18
RO18
k018
RO18
RO18
RO1B
ko128
RO18
RO
R018

.

L d

: HARV-4 . DAT

Site-Specific Parameter Sumary (continued)

Parameter

Contaminated zone (cm**3/g)
Unsaturated zone 1 (cm**3/9)
Saturated .one (cm**3/g)
Leach rate (/yr)

Solubility consiant

pistribution coefficients for daughter U-234

Contaminated zone (cm**3/9)
Unseturated zone 1 (cm**3/g)
Saturated zone (cm**3/g)
Leach rate (/yr)

Solubility constant

inhalation rate (m**3/yr)
Mass loading for inhalation (g/m**3)

pilution length for airborne dust, inhalation (m)*®

Exposure duration

shielding factor, inhalation

shielding factor, external gamma

fraction of time spent indoors

Fraction of time spent outdoors (on site)

Shape factor, external gamma

fractions of annular areas within AREA;
Outer annular radius (m) = «(1/0)
Outer annular radius (m) = «(10/0)
Outer annular radius (m) = «(20/0)
Outer annuiar radivs (m) = «(50/D)
Outer annu'ar radius (m) = «(100/D)
Outer annular redius (m) = «(200/D)
Outer annular radius (m) = «(500/8)
Outer annular radius (m) = «(1000/D)
Outer annular radius (m) = «(5000/0)
outer annular radius (m) = «(1.E+04/0)
Duter annular radius (m) = «(1.E+0S/0)
Outer annular radius (m) = «(1.E+06/D)

fruits, vegetables and grain consumption (kg/yr)

Leafy vegetable consumption (kg/yr)

Milk consumption (L/yr)

Meat and poultry consumption (kg/yr)

Fish consumption (kg/yr)

Other seafood consumption (kg/yr)

Soil ingestion rate (g/y.)

Drinking water intake ((/yr)
Contamination fraction of drinking u ter
contamination fraction of household water
Contamination fraction of livestock water
Contamination fraction of irrigation water
Contamination fraction of aquatic food

03/07/94 12:19

User
Input

6.000E+04
6.000E+04
6.000E+04
0.000€+00
0.000E+00

5.000€+01
5.000E+01
5 .000E+01
0,000€+00
0.000€+00

8.400E+03
2,000E- 04
3.0006+00
3.000€+01
4.000E-01
7.000¢ - 01
5. 000€ -01
2.500€-01
1.000£+00

not used
not used
not used
not used
not used
not used
not used
not used
not used
not used
not used
not used

1.600E+02
1.400E+01
9.2006+01
6.300£+01
5.400€+00
9.000€-01
36506401
4. 100E+02
1.000k +00
1.000E+00
1.000£+00
1.000€+00
5 .000€- 01

.

Page 8

Default

6.000£+04
6.000E+04
6.000€+04
0.000E+00
. 000 +00

5.000€+0

$.000E+01
5.000E+01
0.000E+00
0.000€+00

8.400£+03
2.000E-04
3.000€+00
3.000£+01
4.000E-01
7.000€-01
$.000€-01
2.5008-0
1,000£+00

1.000€+00
1.000€+00
1.000€£+00
1.000€+00
1.000€+00
1 000E+00
1.000E+00
1.000€+00
1.00CE+00
1.000E+00
0.000E+00
0.000E+00

1.600€+02
1.400E+01
9.200E+01
6.300€+0%
5.400E+00
9.000E-01
3.650€+01
5.100£+02
1,000€+00
1.000€+00
1.000E+00
1.000€+00
$.000€-01

Used by RESRAD
® (1f different from user input) *
AhAAAEAEAAANSAGAAALANEAAAABAAAAASEAASAAABASANSAAADAAACAAGBANAAAANCHADASAGADNGEAAAAAAABAAAALAAAAANAAMAGGEAGALGCEAAAEAAABAAAS
Distribution coefficients for daughter Th-230

2.318E-06
not used

Parameter

DENUCC(
oCNuCU(
DCNUCS(
ALEACH(
SOLUBK(

DCNUCC(
bewucy(
DENUCS(
ALEACKH(
SOLUBK(

INHALR
ML INH
LM

(3]
SHFY
SHEY
FIND
FOTD
Fs1

FRACA(
FRACA(
FRACA(
FRACA(
FRACA(
FRACA(
FRACA(
FRACA(
FRACAC(
FRACACY
FRACACY
FRACA(Y

DIET(Y)
DIET(2)
DIET(3)
DIET(&)
DIET(S)
DIET(6)
SOIL
owl

FOW
FHHW
FLw
FIRW
FRY

5)
5.9
9
%)
5)

é)
6,1
6)
6)

b
2)
3
)
5)
6)
2]
8)
L3
)
)]
2)
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: Sumary : Post-closure Pathways Analysis (No Cover) - Karvard Avenue Site :

] File 1 WARV-4 .DAT :

Site-Specific Parameter Summary (continued)

" * User ¢ » Used by RESRAD * Parameter
Menu Parameter * Input * Default * (1f different from user input) * Name
BOASEABBALE54558A8058 44008088000050804800048880AA6880400880048088485000480A000340800884480808048A0505000008086804860844800480084484
RO1B * Contamination fraction of plant food *9 °.9 . 0.500€+00 * FPLANT 5
RO18 * Contamination fraction of meat *-1 e-3 ¥ 0.320€+00 * FMEAT
RO18 * Contamination fraction of milk | ¥ . 0.320€+00 * FMILK

N . . ° . . i

RO19 * Livestock fodder intake for meat (kg/day) * 6,800E401 * 6.800E+01 * *LFIS |
RO19 * Livestock fodder intake for milk (kg/day) ® 5.5006+01 * S.500€+01 * * LFI& _
019 * Livestock water inteke for meat (L/day) ¢ 5.000E+01 * 5.000€+01 * * LIS '
RO19 * Livestock water intake for milk (L/day) * 1.600E+02 * 1,500£+02 * ¢ Lwlé
RO19 ° Livestock soil intake (kg/day) * 5.000E-01 * 5.000C-01 LEY ]
ROY9 * Mass loading for foliar deposition (g/m**3) * 1,000€-04 * 1.000£-04 * ® MLFD
RO19 * Depth of soil mixing layer (m) * 1,500€-01 * 1,500€-01 * ° DM
RO19 * Depth of roots (m) * 9.0006-01 * 9.0006-01 * * DROOT
RO19 * Drinking water fraction from ground water ® 1.0006+00 * 1.000E+00 * "we ® FGWDW I
RO1P © Mousehold water fraction from ground water ® 1.000E+00 * 1.000E+00 * * FGWHH
ROY9 * Livestock water fraction from ground water * 1.000£+00 * 1.000€+00 * “es " OFGWLWY
RO1Y * Irrigation fraction from ground water ® 1,000£+00 * 1,0008+00 * * FGWIR

Ll L4 . L .
C14 * £+12 concentration in water (g/cm**3) * not used * 2.000€-05 * ® C12vTR
€16 * C-12 concentration in contaminated soil (g/9) * not used ° 3,000g-02 * * c12c2
C14 * Fraction of vegetation carbon from soil * not used * 2,000€-02 * »ry ¢ csolL
Cl4 * Fraction of vegetation carbon from air ® not used * 9.800E-01 * “ CAIR '
€14 * C-14 evasion layer thickness in soil (m) ® not used * 3.0006-01 * * DMC
€14 * C-14 evasion flux rate from soil (1/sec) * not used * 7,000€-07 * ¢ EVSN f
€14 * C-12 evasion fluax rate from soil (1/sec) * not used * 1.000€-10 * * REVSN r
€6 * Fraction of grain in beef cattle feed * not used * 7 Q000E-01 * * AVFG4 -
€14 * fraction of graia in milk cow feed * not used ~ 2.000£-01 * * AVFGS

> Ld - L] .
RO21 * Thickness of building foundation (m) * 1.SC0E-0% * 1.500€-01 * ¢ FLOOR
RO21 * Bulk density of building foundation (g/cm**3) * 2.,400E+00 * 2.400€+00 * =4 * DENSFL
RO21 * Total poresity of the cover material * not used * 4.000E-01 * “g * TPCV |
RO21 * Total porosity of the building foundation * 1,0006-01 * 1,000€-01 * ® 1PFL
RO21 ° Volumetric water content of the cover material * not used *° 5.000£-02 * ¥ pH20CY
RO21 ° Volumetric water content of the foundation * 1.000£-02 * 3.000£-02 * ® PH20FL '
R021 * Diffusion coefficient for radon gas (m/sec): 2 . ’ ”
RO21 *  in cover material * not used * 2.000£-06 * ® DIFCY
RO21 *  in foundation material * 2.0006-08 * 3.0006-07 * ® DIFFL
RO21 *  in contaminated 20ne soil ® 2.00DE-06 * 2.0006-06 * * DIFC2 :
RO21 * Radon verticel dimension of mixing (m) ¢ 2.000E+00 * 2.000€+00 * ® HMIX |
RO21 * Average annual wind speed (m/sec) ® 6.700E+00 * 2.000E+00 ° * WIND ,
RO21 * Average building air exchange rate (1/hr) * 1.000€+00 ® 5.000£-01 * * REXG |
RO21 * Meight of the building (room) (m) * 2.500E+00 ¢ 2.5006+00 * * HRM
RO21 * Building interior area factor ¢ 1.000E+00 * 0.000€+00 * sew * FAl
RO21 * Building depth below ground surface (m) * 1.000E+00 * 1,000E+00 * wee * DMFL
RO21 * Emanating power of Rn-222 gas ¢ 2.000£-01 * 2.5006-01 * e * EMANA(Y) ;
RO21 * Emanating power of Rn-220 gos * not used * 1.5006-01 * “es * EMANA(R)

CECPELEEOREEBEEILELAEEEBELCOEPPEREECRECERCEEEELRELCERERUBLECEECEREOLBLREEEbEALUCCEEEEbORREREECFEEEELEEEECRERRABUERCRECRRREERE |
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sumary : Post-closure Pathways Analysis (No Cover) - Harvard Avenue Site
File : MARV-i DAY

Summary of Pathway Selections

Pathway *  User Selection
BEAROSAARAAAAAASEAABABANAAAANACAASASALAAALAALAGALAA
1 -« external gamma . active
2 - inhalation (w/o radon)® active
3 -~ plant ingestion - active
& <~ meat ingestion r sctive
§ <~ milk ingestion ¥ active
6 -~ aquatic foods » active
7 -« drinking water o active
8 -~ soil ingestion ¥ active
9 -+ radon » active

bheEdbecbbBeCEbECRCECCEREBOCEEUCREDCRECOREEERCCRRER
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. Residun! Radicactivity Program, Version 5.01
Summary : Post-closure Pathways Analysis (No Cover) - Karvard Avenue Site
File 1 HARV-4.DAY

Contaminated Zone Dimensions
AGHAA8A04B85A8A08046400684048

Area:
Thickness:
Cover Depth:

t {years):
TDOSE(t):
M(t):

Maximum TDOSE(t):

R o o B e

6400.00 square meters

0.91 meters
0.00 meters

~

D T B Rt ey
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03707794 12:19 Page 11

Initial Soil Concentrations, pCi/g
bALLAGALAA0AB8568404600808464044000

3.000€+00

u-235
u-238

3.400€-01
3.400E401

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

1.000€+01

Total Mixture Sum M({t) = Fraction of Basic Dose Limit Received at Time (1)
AAASAAAASAAANGAAABANAAAAAAANASANAAAAAAAAAAAAAGAASAAAAAONANAASALAAALANAGAGE
0.0006+00 1.000£+00

3.0006«01 1.0006+02 3.000€+402 1.000£+03 3,.0006+403 1.000£+04

7.9636400 7.9416400 7.B55E400 7.562€+00 6,767E+00 0.000€+00 0,0006+00 0.000€+00 0.000E+00 0.000E+00

5.308€-01

5.294€-01

7.9636400 mrem/yr

5.237¢-01

S.0416-01

4.511E-01 0.000E+00 0©.0006+00 0,.0006+00 0.000E+00 0.000E+00

at t = 0,000€+00 years
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Summary : Post-closure Pathways Analysis (No Cover) - Harvard Avenue Site
Fite t HARV-& . DAY

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

water Indepe dent Pathways (Inhalation excludes radon)

Ground Inhalation Radon Plant Meat Milk
Radio- BAASAASAAASAAAAA AASAAAAASSAHASGA BAGAASHSAANASAAA B8ABAAAAAGAAGAAS 4AASAGAGIAAGAMAA 404644840480 84844848
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract, mrem/yr fract, mrem/yr fract.
8484566 SAGAAAEAS 654348 HAAAAASAS SOAASS 464545404 455088 48885454 AL6A%0 HASSAAAAA 848088 ABASEAAAA 464444
U-235  1.846E-01 0.0232 2.9736-02 0.0037 0.0006+00 0.0000 1.854€-02 0.0023 3.915€-04 0.0000 9.594€-04 0.0001
U-238  2.6256+00 0.3297 2.973£+00 0.3734 0.000E+00 0.0000 1.8S4E+00 0.2328 3.915€-02 0.0049 9.594€-02 0.0120
CEELOBE GLBLPIESE EDBEEE PrECEEPEE CCOLEE eerbelode UEEUEE eCeCEdeeE Fedeée edecticed edécde ecedceere ecceed
Total 2.B10E400 0.3529 3.003E+00 0.3771 0.000£+00 0.0000 1,872E+00 0.2351 3.954€-02 0.0050 9.690£-02 0.0122

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuciides (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
Radio- 688448AAAGASAAAS AAAAAAAASASASAEA A0ASAAAAASAAAAAA A4AANAAAAAAAANAA HAAMGAAMGOAALAGA bahdaAsAAAAAASAA
Nuclide mrem/yr fract. mrem/yr fract, mrem/yr fract, wmrem/yr fract. mrem/yr fract. mrem/yr fract.
AhARAAL BAAARARAS SAAASA AAAAAAAAS ASAAAS BANAGAAAA BAAAAE A4ASAASAN ABABAE AAAAGALAA 455864 AAAAAAAAA BAAAME
U-235  0,0006+00 0.0000 0.000E+00 0,0000 0,0006+00 0.0000 0.000E+00 0,0000 0,000€+00 0.0000 0.000E+00 0.0000
U-238  0.000£+00 0.0000 0.D00E+00 0.000C 0.000£+08 0.0000 0,000£+00 0.0000 0.000£+00 0,0000 0©,000£+00 0.0000
FEOREI) PEEGEOLEE BEREEE CECPLEEEE BEABEE COPEECIEE CLELEE COECEREEE PeetE ePolECeEeé pdéded ceeseerEd becked
Total 0.000E+00 0.0000 0.000E+00 0.0000 ©.000E+00 0.0000 0,000£400 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

*sum of all weter independent and dependent pathways.

Soil
$88A46408584885804
mrem/yr fract.
488484844 684448
1.396€-03 0.0002
1.396€-01 0,0175
éeteceee ceecee
1.410€-01 0.0177

ALl Pathways*
[ELETEEEEFTETT Y]
mrem/yr fract.
A48b44640 B8AS
2.356€-01 0,0296
7.727€+00 0.9704
éécceeece cecedd
7.963E+00 1.0000
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Post-closure Pathways Analysis (No Cover) - Warvard Avenue Site

Total Dose Contributions TDOSE(f,p,t) for Individual Radionuclides (1) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1,.000E+00 years

Summary :

File 1 HARV-& ,DAT
Ground

Radio- 64AAAAAAS6444A44

Nuclide mrem/yr fract.
8444444 460440040 AasAsA
U-235  1.841€-01 0.0232
U238  2.618E+00 0.3297
PECELOE GELteLECE eCbcse

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and

Total 2.B02E+00 0.3529
wWater
Radio- #434444444444444

Nuclide mrem/yr fract.
AdASAAA 544444544 AhaAAA
U-235  0.000€+00 0.0000
U-238 0.000€+00 0,0000
éebbecs dedbecpee cocene
Total 0.000E+00 0.0000

Water Independent Pathways (Inhalation excludes radon)

Irhalation
6608604480A08444
mrem/yr fract.
684084844 484544
2.966€-02 0.0037
2.965E+00 0.3734
eébeéeece péecee
2.994E+00 0.3771

Radon
b4548804844058048
mrem/yr fract,
4846444044 Addaas
0.000€+00 0,0009
9.254€-15 0.0000
Géecedeed écceee
9.254E-15 0.0000

Plant
dd4da8a804444448
mrem/yr fract.
848488044 d4adsa
1.856€-02 0.0023
1.849€+00 0,2328
epedeocte ecebed
1.867€+00 0.2352

MNeat
46888044444040444
mrem/yr fract,
654040404 aaAadA
3.998€-04 0,0001
3.904E-02 0,0049
céeeeeeee eeeded
3.944€-02 0.0050

As mrem/yr and Fraction of Total Dose At t = 1.0006+00 years

Fish
8680404444484444
mrem/yr fract,
444848444 AAdAdd
0,000€+00 0.0000
0.000E+00 0,0000
teedcéetee vediee
0.000€+00 0.0000

Water Dependent Pathways

Radon
88444008454 44444
mrem/yr fract.
484048448 244440
0.000E+00 0,0000
0.000€+00 0.0000
eceeebede cédeeed
0.000€+00 0.0000

*Sum of all water independent arl dependent pathways.

Plant
4444444400450448
mrem/yr fract.
448464448 £8A4A4
0.000€+00 0.0000
0.000E+00 0.0000
ceprEcece eenbié
0.000F+00 0.0000

Meat
8348444484448444
mrem/yr fract,
844AAAAGA AndddA
0.000€+00 0.0000
0.000€+00 0.0000
eéeEeciee cépéne
0.000£+00 0.0000

Milk
bhasbssAAAAGNAAA
mrem/yr fract,
85AAA88AA ABAsAA
9.568€-04 0,0001
9.568£-02 0.0120
ececeeeed eccéee
9.664E-02 0,0122

Pathways (p)

Mitk
EELEETTFEEFEEREY]
mren/yr fract.
444454444 Saddas
0.000+00 0.0000
0.000€+00 0.,0000
EcobEdEeR ecbbee
0.0006+00 0.0000

Soil
$4A0A6505A040444
meem/yr fract,
8408445444 b4ddad
1.394€-03 0.0002
1.3926-01 0.0175

CECEOEREE cededd
1.406E-01 0.0177

ALl Pathways*
4844A0A04AA44444
mrem/yr  fract.
EETEETEETRFFEET Y
2.351€-01 0.0296
7.706€+00 0.9704
cecbebted decdbe
7.941€+00 1,0000
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Summary : Post-closure Pathways Analysis (No Cover) - Harvard Avenue Site

Page 14
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Total Dose Contributions TOOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 3.000E+00 years

file 1 HARY-4 . DAY
Ground
Radio- 64440444344484654

Nuclide mrem/yr fract,
AGBAAAS BAABAAAAA 4B4AMA
U-235  1.B31E-01 0.0233
U-238  2.604E+00 00,3315
Gecpeée éedobeded decece

Water Independent Pathways tinhalation excludes radon)

Inhalation
6AA8608484044444
mrem/yr fract,
666888448 454448
2.951€-02 0.0038
2.948E+00 0.3753
coedodeee ecdoce
2.978E+00 0,379

Radon
4AMAGAAAAGAGASAA
mrem/yr fract,
844484586 644444
0.000€+00 0.0000
2.455€-13 0.0000
ceebeécee beccrd
2.455€-13 0.0000

Plant
AA08A4548404444844
mrem/yr  fract,
444484448 dAddda
1.818€-02 0.0023
1.798E+00 0.2289
cebbedete deececed
1.816E+00 0,2312

Meat
88484044440084444
mrem/yr fract,
A4A4AALAN 864444
4.137€-04 0,0001
3.860€-02 0.0049
coteéetie eceved
3.902¢-02 0.0050

Milk
84488844888044448
mrem/yr fract,
808644444 ANAAAA
9.470E-04 0.0001
9.470E-02 0.0121
cocdéeoce ceeeke
9.564€-02 0,0122

Total Dose Contributions TOOSE(!, p,t) for Individual Radionuclides (1) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 3.0006+00 years

Total  2,.787€+00 0.3548
water
Radio- AA44444844444444

Nuclide mrem/yr fract.
4844084 886044404 ANdAAA
U-235  0.000£+00 0.0000
U-238  0.000€+00 0,0000
Coleetd eodireied éeceed
Total 0.000+00 0,0000

Fish
EETTRFETEEREEEET |
mrem/yr fract.
64444488 Addase
0.000E+00 0,0000
0.000€+00 0,0000
teecepeed éeedee
0.000€+00 0.0000

Water Dependent Pathways

Radon
A648644840a8045848
mrem/yr fract,
464844540 44844
0.00CE+00 0,0000
0.000E+00 0.0000
ececceeed cécécd
0.000€+00 0,0000

*Sum of all water indeperdent and dnpendent pathways.

Plant
EEERREEFFEEETREY]
mrem/yr fract.
604AAA648 HAAAAS
0.000e+00 0,0000
0,000£+00 0.0000
eECeLoeLE ceeeee
0.000€£+00 0.0000

Meat
EERTEEFSTEEEEEET]
mrem/yr fract.
46084454 Adddsa
0.000€+00 0.0000
0.000€+00 0.0000
CeéeEréeé cetcee
0.000€+00 0.0000

Milk
AddhabAALAAAGALA
mrem/yr fract,
845848664 484444
0.000£+00 0,0000
0.000E+00 0.0000
ecocboore eseéde
0.000€£+00 0.0000

Soil
EEYTETTFTTTEETLT)
mrem/yr fract,
444806404 sadaad
1.389€-03 0.0002
1.385€-01 0.0176
GECCECLEE BbcedE
1.3986-01 0.0178

ALl Pathuays*
EEETEREFTITERTET]
mrem/yr fract.
b446A0AALA #4484
2.3356-01 0.0297
7.622E+00 0.9703
ceccdeces ecceesd
7.855€+00 1.0000
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Sunmary : Post-closure Pathways Analysis (No Cover) - Harvard Avenue Site

File : WARV-4.DAT
Total Dose Contributions YDOSE(i,p,t) for Individual Radionuclides (1) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1,000E+01 years
Water Independent Pathways (Inhalation excludes radon)

Ground Inhalation Radon Plant Meat Milk
fadio- AAAAAASALANAAAAA AAMAAAGAAAAAAAAE B0AB8AAAAAA, \AAS HH8AMAAANANGAAAE GAALAANAAAAAAGAA AAAAANALAAGASAAS
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fr ct. mrem/yr fract. mrem/yr fract, mrem/yr fract,
GBAAAGA BLASAAAGA ALAAAA AAAAAAALA AAGAah ABAGAAAAAS A4 B8 AASDANALA AAAAAA AMSAAAAAA AAGADS ANDABALAA HAGAMA
U-235 1.796E-01 0.0238 2.9036-02 0.0038 0.000€+00 0.0 W0 1.687E-02 0.0022 4.S75E-04 0.0001 9.133£-04 0.0001
U-238  2.554E+00 0.3377 2.8926+00 0.3825 8.510E-12 0.00 ) 1.6236+00 0.2147 3.7Y1E-02 0.0049 9.1326-02 0.0129

CECEUCE CUPLELOEe CRCREE PUECEEEEE CRPCEE coveceded cire e  ecectived Edecee

efeéecece ceecee

coceceede eccece
9.223e-02 0.0122

Milk
haAGAASANAANARAS
mrem/yr fract,

Total  2.733£+00 0.3615 2.921E+00 0.3863 8.510E-12 0.0000 1.640E+00 0.2169 3.757€-02 0.0050
Total 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 Dependent Pathways
Water Fish Radon Plant Meat
Rodio- ABAASABASAAAANE AAAAANAAAAAAAAAA OAAAAAADAGAAAAGA A0AAA08AAAAAAAAS HAAAALAMAAAAAANSG
Nuclide mrem/yr fract., mrem/yr fract, mrem/yr fract. mrem/yr fract. mrem/yr fract.

8444445644 Adddaa
0.000€+00 0,0000
0,000€+00 0.0000
clededeed eoecee
0.000€+00 0.0000

846854444 64bs48
0.000E+00 0.0000
0.000€+00 0.0000
céecedece etecee
0.000E+00 0.0000

884480888 4A5A484
0.000E+00 0.0000
0.000E+00 0.0C00
cEgetépce eeecce
0.000€+00 0.0000

8004404 A64444848 AdadsS
U-235 0.000€+00 0,000
U-238  0.000€+00 0.0000
CELCECe edeteeeed pécece
Total 0,000e+00 0.0000

*Sum of all water independent and dependent pathways.

844044888 daadad
0.000€+00 0.0000
0.000£+00 0.0000
géeeeceee eeceee
0.000E+00 0,0000

465844408 AAddAA
0.000E+00 0.0000
0.000E+00 0.0000
céecetcee coeece
0.000€+00 0.0000

Soil
EEEFEFEFFEREETETY
mrem/yr fract.
TFFTTTET T FTTTY
1.373€-03 0.0002
1.358€-01 0,0180
cececeeee ecceee
1.3728-01 0.0181

ALl Pathways*
hbréasbahAAAbAAS
mrem/yr fract.
644445444 sahhAa
2,282€-01 0.0302
7.3336+00 0.9698
EEEeecoed eeedee
7.562E+00 1.0000
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Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (1) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 3.000E+01 years

Water Independent Pathways (Inhalation excludes radon)

Ground inhalation Radon Plant
Radio- AbA4AAAESAAAAAAS OLAAAAAAAAAASLAS AH68AALAAAAAAGAS AALANALAAASANAANS
Nuclide mrem/yr fract, mrem/yr fract. mrem/yr fract, wmrem/yr fract.
SAAAAAD SASABAAGA 0ASANS AABAAAAAS HOAABA 6AAAAAAAA HAGAAS AAAAAAAAA AddAAA
U-235 1,700E-01 0,025V 2.788E-02 0.0041 0,000E+00 0.0000 1.302€-02 0.001%
U-258 2.41SE+00 0.3569 2.736E+00 0.4044 1.801€-10 0.0000 1,1586+00 0.1711
CEECEEE GREGOEEEE CLOBEE ECCOCLREE Coreee CLCeECEeE cecRed coEceedcce tdveee
Total 2.585E+00 0.3821 2.764E+00 0.4085 1.801E-10 0.0000 1.171€+00 0.1730

Milk

b4AsA60A0ANAAAAA BAA0A84884850444

fract, mrem/yr fract.

48AAG0A8A AOSAAE A4LAAAAAS BbbALS
$,428E-04 0.0001 8.224€-04 0.0001
3,3096-02 0.0049 8.218£-02 0.0121
eéeiopese eeeboe chéckoere eetece
3.363€-02 0.0050 8.301€-02 0.0123

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

wWater Dependent Pathways

water Fish Radon Plant
Radio- #8AAAAS440AASAAA AAAAAASAANGAAAAA AAARAAAALAANANAA A4AN0AAAAAGAAASA
Nuclide mrem/yr fract, mrem/yr fract. mrem/yr fract. wmrem/yr fract,
S684ABA SABAAABAA AAAAAA 6AASASAAA 444444 AHAALAAAAN AAS85A HAAASAA8A 444644
U-235 0.000E+00 0,0000 0,000£+00 0.0000 0.000E+00 0.0000 0©,0D00E+00 0.0000
U-238  0.000£+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0,000E+00 0.0000
PoCeeld PECOEAHRE PECERE eCOBPECEE BCEBRE By pheed cecob  ehdbeecde eedece
Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

*Sum of all water independent and dependent pathways.

Milk

446884AAASABAAEA BbAAAAAABAAAAAAA

fract, mrem/yr fract.

845455448 6ABAAD AA4844444 A4h4As
0.000£400 0.0000 0.000E+00 0.0000
0.0006+00 0.0000 0,000£+00 0.0000
LeOCCOeRe fEnEEe ecobbcesie décdee
0,000E+00 0,0000 0.000€+00 0.0000

Soil
84664884800040548
mrem/yr fract.
864446804 684444
1.338€-03 0.0002
1.285€-01 0.0190
GéeoEdeLe eevete
1.298E-01 0.0192

ALl Pathways*
8404440444444544
mrem/yr fract.
A444A4A44 dadddd
2.137€-01 0.0316
6.554E+00 0.9584
eéevcoeEE éeeder
6.767E+00 1.0000
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Residual Radicactivity Program, Version 5.01 03/07/94 12:19  Page 7
Summary : Post-closure Pathways Analysis (No Cover) - Harvard Avenue Site

file 1 WARV-& . DAT
Yotal Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and fraction of Total Dose At t = 1,0006+02 years
Water Independent Pathways (Ichalation excludes radon)
Ground Inhalat . un Radon Plant Meat Milk
Rodio- MSAAASAAAAAAAAGAA GAAAASAA00AAANAA BAASAAAASAALGAAA A4ANAAGAAAAAGAAS AANALALAAANGAAAASE AAAH4ALAAASANAAS
Nuclide mrem «+ fract., wmrem/yr fract., mrem/yr fract, mrem/yr fract, mrem/yr fract. wmrem/yr fract.

844480844 44044H
©.000€+00 0.0000
0.000€+00 0,0000
fétececee eecece

04658488 Adddad
0.000€+00 0.0000
0.000€+00 0.0000
ecececees eoeeed
0.000€+00 0.0000

445486446 AbhAA4
0.000€+00 0,0000
0.000£+00 0.0000
ececeddéce écceee

6654465644 A45684
0.000E+00 0,0000
0.000€+00 0.0000
ededdepee eececd

AAABAAS AAAGAAASS BAASAS
U-23%  0.000€+00 0.0000
U-238 0.000€+00 0.0000
eteeced ecrdbnéed eciece

Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+«00 0.0000 0.000€+00 0.0000
Total Dose Contributions TOOSE( p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1 ,000€+02 years
Water Depercient Pathways
Water Fish Radon Plant Meat Milk
Radio- A8AASAAAAAAAAGASE HAAGALEAAASAAAAD AAAGAAAAAAANAAAA AAAAAAAAIAAAMAAE AAAAMASAAAANAAGA AbAAAAAAAASAAAGAS
Nuclide mrem/yr fract, mrem/yr fract. mrem/yr fract, mrem/yr fract. mrem/yr fract. mrem/yr fract.

4848484448 A4d4a4
0.000£+00 0.0000
0.000E+00 0.0000
etcocRece ececee
0.000€+00 0.0000

444485444 Aaa488
0.000€+00 0.0000
0.000€+00 0.0000
éheceehee ecevee
0 Q00E«GO 0.0000

446445844 448444
0.000E+00 0.0000
0.000€+00 0.0000
eedeececs ceeeed
0.00CE~00Q N,0000

644546848 444444
0.000€+00 0.0000
0.000€£+00 0.0000
¢eokieeee ceeced
0.000E+00 0.0000

AA8060A AHAAAAAAA AAASAL
U-235 G.000E+D0 0.0000
U-238 0.000€+00 0.0000
eEEcete Chbeddees eddeed
Total 0.0006+00 0.0000

*Sun uf all water independent end dependent pathways.

444484448 BasddA
0.000&+00 0.0000
0.000E+00 0,0000
eécecece beeeee
0.000€+00 0.0000

444484044 Adddaa
0.000€+00 0.0000
0.000E+00 0.0000
cececéece eeccee
0.000E+00 0.0000

e T T —

Soil
A446084884680404
mrem/yr fract,
[TTETTTIT I ITETTY
0.,000€+00 0.0000
0.000€+00 0.0000
cebeceéee cecéee
0.000£+00 0.0000

ALl Pathways®
A85AAAAAA4AAAAS
mrem/yr fract.
b6AAA6AAAA AbSAAA
0.000£+00 0.0000
0.000E+00 0.0000
ceceecEie tédeee
0.000€+00 00,0000
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Sumary : Post-closure Pathways Analysis (No Cover) - Harvard Avenue Site

File 1 MARV-4.DAT
Total Dose Contributions TDOSECi,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 3,.000E+02 years
Water Indeperxient Pathways (Inhalation excludes radon)
Ground Inhalation Radon Plant Meat Milk
Radio- GASABARAAAAAAAAE SAAASAAMASSAASAA A0AAAAAGANEAASAA AK88AASSAGANAGANE AABAGAGAANSABAAS 4680848000 0A0444
Nuclide mrem/yr frect. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.

Ab4664A BAAGARAAA AAGAAA HASAABALS A4544A HAASANAAA SARASA $5AAAAAAS SAASAE BASAAAAAS AdAdAH

U-235  0.000E+00 0,0000 0.000€+00 0.0000 0.000€+00 0.0000 0.000£+00 0.0000 0.000£+00 0.0000
U-238  0.000€+00 0.0000 0,C00E+00 0.0000 0.000E+00 0.0000 0,.000£+00 0.0000 0.000E+00 0.0000 0,000€+00 0.0000
GOCEORE PODEUAEEE BOCOUE CRUAELEEE EOCNLE CLOCCOCEE COCERE GecopEccd tdeice cebeeeded céeced eeedceees ceecee
Total 0.000E+00 0.0000 0.000E+00 0.0000 0©,0006+00 0.0000 0.000€+00 0.0000 0.000€+00 0.0000 0.000€+00 0.0000
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Yotal Dose At t = 3.000€+02 years
Water Dependent Pathways
Water Fish Radon Plant Meat Milk

Radio- G(AAAAAAAAAAAAAAA AASASAAAAGAAAAAS ASAAASSSAAS8AAS0A ABBAAAASASAAAA HASAAAALAAASAAAS 4400586880600404
Nuclide mrem/yr fract. mrem/yr fract, mrem/yr fract. mrem/yr frect. mrem/yr fract, mrem/yr fract.
Sab840E BIAAAASAS A4ALAA ASAGSAAGAA 4AAARA AASASAAAA ABAAA AAAANAAAN SASALA 4ASAAGAAE 4AAAA LAASBAAGA 8556484
U-235  0.000£+00 0.0000 0.000E+00 0.0000 0.000E+00 0,.0000 0.000€+00 0.0000 0.000E+00 0.0000 0.000€+00 0.0000
U-238  0.000E+00 0.0000 0.000E+00 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 0.000E+00 0.0000

éecbeecee eéceer
0.000E+00 0,0000

Gedeececs epcede
0.0D0E+00 0.0000

épceeecdé eeceee
0.000E+00 0.0000

ceerceced ececee
0.000E+00 0,0000

EEPCECE Peccbetie eccdee
Total 0,000£+00 0.0000

*Sum of all water independent and dependent pathways.

AdAAAANGE AAAAAS
0.000E+00 0,0000

eeceecece ececte
0,000£+00 0.0000

Soil
EEETY LT EEFEEFTT
mrem/yr fract,
08AABA4AS BAAAAG
0.000E+00 0,0000
0,000€+0C 0.0000
coceteced eeecee
0.000€+00 0.0000

ALl Pathways*
$40480A4000ABAAS
mrem/yr fract.
468844404 Abaded
0.000£+00 0.0000
0.000£<00 0.0000
rephecees eeecee
0.000E+00 0.0000



T

-

R — e

.
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Sumary : Post-closure Pathways Analysis (No Cover) - Narvard Avenue Site

File i HARV-4.DAT
Total Dose Contributions YOOSE(T, p,t) for Individual Radionuclides (1) and Pathways (p)
As mrem/yr snd fraction of Totsl Dose At t = 1,000E+03 yeers
MWater Independent Pathways (Inhalation excludes radon)
Ground Inhalation Radon Plant Meat Milk
Radlo- SAA84884444, 5444 AAAAMALAAAAANAAA DASOAAALAAAAAAAE AAAAALANAASAAGAE SAANAAAAAAGAAGE AAA4AANAAAAGAAAL
Nuclide mrem/yt fract. mrew/yr fract. mrem/yr fract. mrem/yr fract, mrem/yr fract. mrem/yr fract.

4844056048 a48444
0.000€+00 0,0000
0.000€+00 0.0000
ceteccece eeeecee

FETEETERT B REREE]
0.000€+00 0.0000
0.000E+00 0.0000
tececeece eeccee

444848484 438048
0.000€£+00 0.0000
0,000€+00 0.0000
eeceeeced cecede

AANBLASES AAAALS
0.000£400 0.0000
0.000€+00 0.0000
ecceecbee eecete

AB488A0 BANGANAAS BAAAAM
U-235  0.000€+00 0.0000
U-258 0,000E+00 0.0000
deeeped eeceesdie decede

Total 0.000£+00 0,.0000 0.0006+00 0.0000 0.000E+00 0.0000 0,000€+00 0.0000 0.0006+00 0.0000 0,000£+00 0.0000
Total Dose Contributions TDOSEC,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1,.000£+03 years
Water Dependent Pathways
Water Fish Radon Plant Meat Milk
Rodio- AAAAASAAAAAAAAAA AANAAOASAAAASAA ASAGARAGAAAAAAA A48AAAALAAANAAGA 840AAAAAAAAANAAS AAAABANAAALASAAS
Nuclide mrem/yr fract, mrem/yr fract., mrem/yr fract. wrem/yr fract. mrem/yr fract, mrem/yr fract,

FELEETTEE AT PR
0.000€+00 0.0000
0.000E+00 0,0000
ceedeeech deesde
0.000E+00 0.0000

408484404 A8BAAS
0.000E+Q0 0,0000
0,000€+00 0.0000
ceeeciere ebdece

468440408 AAAAAS
0.000€+00 0.0000
0.000E+00 0.0000
eeedecoed éeevce
0.000€+00 0.0000

0686808404 658544
0,000E+00 ©0.0000
0,000E+00 0.0000
etcceoceee ececee
0.000E+00 0.0000

SAhAAAA AABALAAAS 445044
U-235  0.000£+00 0.0000
U-238  0.000E+00 0.0000
teceees bepeLeees bercce
Total  0.000£+00 0.0000

*Sum of all water independent and deperdent pathways.

LLEEREETT R PETEL)
0.000€+00 0.0000
0.000£+00 0.0000
eolececes ececee

6486840448 GAAGAA
0.000E+00 0.0000
0.000€+00 0.0000
cedbeecnl eecéee
0.000€+00 0.0000 0.000E+00 0.0000

soil
4065668A8A0080444
mrem/yr fract,

AduaAsdds Adsdds
0.000E+00 0.0000

0.000€+00 0.0000
ceepcteee eected

0.000£+00 0.0000

ALl Pathways*
H0088884064044044
mrem/yr fract,
Addddhasd dddass

0,000£+00 0.0000

0.000€+00 0.0000
tedcreiee eceeee
0.000€+00 0.000C
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Sumary @ Post-closure Pathways Analysis (No Cover) - Marvard Avenue Site
File : HARV-4.DAT

Page 20

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

Water Independent Pathways (Inhalation excludes radon)

Ground Inhalation Radon Plant
Radio- AAAAAGSAAAAAAALA ABAAARAGAAAAAASA 6AAAAAAAGAS4444 AaNAAAGAAAAAAAAG
Nuclide mrem/ys fract, wrem/yr fract. mrem/yr fract. mrem/,~ fract.
BOAAAAS BABAAGANA AASASA HAAAAAAAA BAAAAA GAAAAAALA HAGAAE A0ANAAAA. AddbA4
U-235 0.000E+00 0,0000 O0.0D0DE+D0 0.0000 0 000E+00 0.0000 O.0D0DE+CC 17,0000
U-238 0.0006+00 0.0000 0.000E+00 0.0000 0,000€+00 0.0000 0.000€+00 (.0000
Eoceepd éeecbebte coCeod eOCECOEMe Ceened CePelceche tochee ebldecced ecchibce
Total 0,0006+00 0.0000 0,0006+00 0.0000 0.000E+00 ©.0C20 0,000£+00 0.0300

Milk

[EEFYTTTEEEETTT L QNPT VR EEER L EEE)

fract, mrem/yr fract,

8364884 HA4AGE 64AABANAA AddAAA
0.000€+00 0.0000 0,000€+00 0.0000
0.000€400 0,0000 0.000€+00 0.0000
Cépecbeee citoed Eoocecene erccer
0.000E+00 0.0000 0,000£E+00 0.0000

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

Water Dependent Pathways

Water Fish Radon Plant
Radio- A8AAAAAAS AAAAES 4AAAAAAAAGAAASAA BALLS84AAGSAAAAA AMAGANAAANASAAAS
Nuclide mrem/yr fract, mrem/yr fract., mrem/yr fract, mrem/yr .ract,
AA4A045 G040AASAA 444844 ASAASAAAAA AAANAA HAAAAALAA AAASA4 BABBALAA AdAsNA
U-235  0.000E+00 0.0000 0,000E+00 0.0000 0.000€+00 0.0000 0.000£+00 0.0000
U-238 0.000E+00 0.0000 0.000€+00 0.0000 0.000E+0Q 0.0000 0.000E+00 0,0000
COPEOOE COBEBALEE CEREOE CRECRLAES eClete ECLCHLECE cbbeve frébbeded eecede
Total  0.000E+00 0.0000 0.000£+00 0.0000 0.000€400 00,0000 0.000E+00 00,0000

*Sum of all water independent and dependent pathways,

Milk

#843400004084004 AA8ALEAAA0A0444

fract. wmrem/yr fract.

ASAABA48A AABAAA AAAAGLAA BaAGAS
0.000€+00 0,0000 0.000E+00 0,0000
0_000E+00 0,0000 0,000€+00 0.0000
toedeevce efeden DoceéchRe codcee
0.000€+00 0.0000 0.000€+00 0.0000

Soil
8044464444854008
mrem/yr fract.
404804444 ddddda
0.000€+00 0,0000
0.000€+00 0.0000
ececoeEee debeed
0.000€+00 0.0000

All Pathways*
6888480000454444
mrem/yr fract.
484844404 AAbs4A
0.000€+00 0,0000
0.000€+00 0,0000
eeoeceEce dosede
0.000E+00 0.0000
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Summary : Post-closure Pathways Analysis (No Cover) + Harvard Avenue Site
File 1 HARV-4 DAY

Yotal Dose Contributions TOOSE(),p,t) for Individual Radionuclides (1) and Pathways (p)
As mrem/yr and fraction of Total Uose At t = 1,000E+04 years

water Independent Pathways (Inhalation excludes radon)

Ground Inhalation Radon Plant Meat Milk
Radio- &AADAASAASAAAAEA AAABSAAAAAAAAAAA AAANAAABAIAAAASA AAAANAAAGAANAAAAA 0858AAA0AA4NANAE AAAAALAAALANAAG
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract, mren/yr fract, mrem/yr fract. mrem/yr fract.
A6AAAAA AAAAAAAAS AAAAAS GASAAANAA AANAAA ANAALAAAA GAASAA ASASAAALA AA0AAS AASNANAAA HANAAD  AAAAAAANAA AAbMAA
U-235  0.0006+00 0.0000 0.000€+00 0.0000 0.000£+00 0.0000 0,000€+00 0,0000 ©,0006+00 0,0000 0.000£+00 0.0000
U-238  0.000€+00 0.0000 0.0006+00 0,0000 0,000€+00 0,0000 0,000€+00 0.0000 0.000£+00 0.0000 0,000E+00 0,0000
COBEGEE COREAEOLE BOOREE PBOLAGEES BEPERE CCORCECER CROUEE CeEOEBCLEC COCCEE ECeCEeLds ceccee cecceddee echoee
Total 0.000E+00 0.0000 0,000£+00 0,0000 ©,000€+00 0,0000 0.000€+00 0.0000 0,000£+00 0.0000 0,000€+00 0.0000

Total Dose Contributions TDOSE(,p,t) for Individual Radionuclides (1) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1,000£+04 years

Water Dependent Pathways

water Figh Radon Plant Meat Milk
Radio- AH0MAAAAAAAAAAAS AMAAAAAAAAAAAAAS A0AAAAAAAAAAAAAS ANAAAAAAAAALANAA 4AALAAAAGALALAS ALLAAAAAALANANAA
Nuclide mrem/yr fract., meem/yr fract, mrem/yr fract, mrem/yr fract. mrem/yr fract. mrem/yr fract,
AhABANA BABASAAAA ABABAA ANAAAAAAS AAAAAA DASAAAAAA AAAAAS AAAANAAAA AAANAA AASAAGAAA A44AAS AAAAAALAA AMsAAM
U-235  0.000£+00 0.0000 0.000£+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0,000£+00 0.0000 0,0006+00 0.0000
U-238  0.0006+00 0.0000 0.0006+00 0,0000 0,0006+00 0.0000 0.0006+00 0.0000 0,0006+00 0,0000 0,000€+00 0.0000
GEEEEOE BEEUBEELE BEEBEE CEBCRHEEH BOTLOE PEACUCHEE PPECRE (CRECCBEE B0GEEE COCEECLPE CECEEE edecelced adetde
fotal  0.000£+400 0.0000 0.000E+00 0.0000 0.000E+00 0,0000 0.000€+00 0.0000 0.000E+00 0.0000 0,000€+00 0,0000

*Sum of all water independent and dependent pathways.

Soil
A808048844880444
mrem/yr fract.
6444AMAA6 bABANA
0.000€+00 0.0000
0.000€+00 0,0000
eeeeetEed eecede
0.000€+00 0.0000

ALl Pathways*
84448444004045444
mrem/yr fract,
644440444 684444
0,000€+00 0,0000
0.000€+00 0.0000
obecténe deched
0.000E+00 0.0000
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sunmary : Post-closure Pathways Analysis (No Cover) - Marvard Avenue Site

File

Parent
tH
4406448
u-235
u-235
y-235
u-235

u-238
u-238
u-238
u-238
u-218
u-238
déeecee

1 KARV-4,0AT

Produc*  Branch

pDose/Source Ratios Summed Over ALl Pathways
Parent and Progeny Principal Radionuc!ide Contributions Indicated

DSRCj,t) (mrem/yr)/(pCi/g)

(j) Fraction t= 0,000€+00 1.000E+00 3,000E+00 1.000€+01 3,000E+01 1,000€+02 3,000€+02 1.000€+03 3,000€+03 1.,000€+04

8844448 AhA04A4A
U-235 1.000€+00
Pa-231 1,.000E+00
Ac-227 1,000€+00
BOSR( )

U-238 1.000E+00
U234  1,000€+00
Th-230 1.000€+00
Ra-226 1,000€+00
Pb-210 1,000E+00
BOSRC))

ceeccee ecéveeen

GABAAAAAA HAANAAAGA AAAAAAA0A AALANAAAA AAAAAAAAA 6AANAASAA BAAAAAAAA 644484804 AANAASAA AAASGAAAA
6.930E-01 6.911E-01 6,8561E-01 6.687E-01 6,214E-01 0,000€+00 0,000£+00 0.000€+00 0,000€+00 0,000€+00
0.000€+00 2.561€-04 7.495€-04 2.285€-03 5.147E-03 0.000€+00 0,000€+00 0,000€+00 0,.000€+00 0,000€+00
0.000€+00 3,351€-06 2.9086-05 2.849€-04 1,8156-03 0.0006+00 0,0006+00 0,000E+00 0,000€+00 0.000£+00
6.930E-01 6.914E-01 6.B69€-01 6.7136-01 6.284E-01 0,000£+00 0.000€+00 0,000€+00 0.0006+00 0,000€+00

2.2736-01 2.266E-01 2.242E-01 2.157E-01 1,9276-01 0.000£+00 0.000€+00 0.000£+00 0.0006+00 0.000E+00
0.000E+00 4,5326-07 1.341€-06 &, 2626-06 1,110€-05 0,0006+00 0.0006+00 0,0006+00 0,.000E+00 0.000€+00
0.000E+00 3.688E<12 3,295€-11 3.569€-10 2,985€-09 0,0006+00 0,0006+00 0,000£+00 0,000E+00 0.000€+00
0.000E+00 2.502E-14 &.683F-13 2,3B4E-11 5.7SBE-10 0,0006+00 0,000E+00 0.000€+00 0.0006+00 0.,000€+00
0.000E+00 B.628E-17 6.B00E-15 7.3336-13 3.8%0€-11 0.0006+00 0,000£+00 0,000€+00 0.000€+00 0.000€+00
2.2736-01 2.266E-01 2,242€-01 2.157€-01 1,928€-01 0,000€+00 0,000£+00 0.000€+00 0.000E+00 0.000£+00
BOCREOEEE CEUCLECEE CLCLOLDAD CECOLEOEE LOECTLERe CORCROCeD PECOLOCEE PECOREELE CEleCetne dectected

Branch Fraction is the cumnulative factor for the J'th principal radionuclide daughter: CUMBRF()) = BRF(1)*BRF(2)* ... BRF()).
The DSR includes contributions (rom associated (half-life g 0.5 yr) daughters.

Nuclide
(i)
44484504

v-235
U-238
ceeceee

*At specific activity limit

Nuc | ide
(45
4444044

u-23%
u-218
docééce

Single Radionuclide Soil Guidelines G(i,t) in pCi/g
fasic Radiation Dose Limit = 15 mrem/yr

t= 0,0006+00 1,0006+00 5.000E+00 1,0006+01 3,0006+01 1,0006+02 5.0006+402 1,0006+03 3.000E+U3  1,000E+04
AAAAABAAA  AAAAAAAA4  AAAAAAAAA  AAAAAAAAA  HAASA8AAA 400454445  A444A4AA4  AAAA0AAAA  ASA0AAAGA  AbAASAAAA
2164E401 2 ATOE+01  2.184E+01  2.234E+01  2,3876+01 *2,1606+06 *2.160€+06 *2.160€+06 *2,160E+06 *2,160£+06
6.600E+01  6.619E+01 6. 691E+01  6.955E+01  7.782E+01 *3,.360€+05 *3.3606+05 *3.3606+05 *3.3606+05 *3,360€405
Boébedcoe  delcerers  Crceddeee eccececce  dbfoecded  tocCeedE  dlcecrecd  ceceréede  codecceee  ceedderded

Summed Dose/Source Ratios DSREI,t) in (mremfyr)/(pLi/g)
and Single Radionuclide Soil Guidelines G(i,t) in pCi/g
at tmin = time of minimun single radionuclide soil guideline

and at tmax = time of maximum total dose = 0,0006+00 years

Initial DSR{I, tmin) G(i,tmin) DSRCT, tmax) G(i,tmax)
pCi/e (years) (pCi/g) (pCi/g)
HA84840440 AAASAASALAGNAAGS AAAA4ANAN AAAARAAAR AdAAAAAAA AAAAAAGAA
3.400¢-01 0,000+00 6.930E-01 2.164E+01 6.930E-01 2.164E+01
3.400E+01 0,000€+00 2.2736-01 6.6006+01 2.273E-01 6.600E+01

Gecoddets cececesplcddeccn eoBetoiest coceetitd dcerciceé dedecndee



