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Appendix A

RESRAD Pathways/Parameters

for
Hazardous Waste Management Facility
(HWMF)
Soil Cleanup Guidelines,

Soil to Water Screening Levels,

and
Dose to Visitors at the Open Space



RESRAD Pathways/Parameters for
Hazardous Waste Management Facility (HWMF)
Soil Cleanup Guidelines,
Soil-to-Water Screening Levels
and
Dose to Open-Space Visitors

Pathway Undeveloped | Resident Undeveloped Undeveloped
Open-Space | Scenario Open-Space Open-Space
Scenario Soil to Scenario Scenario
Soil Cleanup | Water Visitor Dose Visitor Dose
Guidelines Screening Topseil At Depth
(Maximum Guidelines (0-1 £t) (1-12 ft)
Exposed (Maximum | (Average (Average
Individual) Exposed Individual) Individual)

Individual)

External Yes No Yes Yes

gamma

exposure

Inhalation of Yes No Yes Yes

dust

Ingestion of Yes No Yes Yes

plant foods

Ingestion of Yes No Yes Yes

meat

Ingestion of No No No No

milk

Ingestion of No No No No

fish

Ingestion of No Yes No No

water

Ingestion of Yes No Yes Yes

soil

Inhalation of | Yes No Yes Yes

Radon/Thoron




Parameters Undeveloped | Resident Open- Open- Source of

Open-Space | Scenario Space Space Parameter

Scenario Soil to Scenario Scenario Data

Soil Cleanup | Water Visitor Visitor

Guidelines Screening | Dose - Dose -

(Maximum Guidelines | Topsoil Soil At

Exposed (Maximum | (0-1 ft) Depth

Individual) Exposed (Average (1-12 ft)

Individual) | Individual) | (Average
Individual)
Area of 19,400 20,000 19,400 6,800 CDM 1996
contaminated zone Meinhold
(m®) Site-Specific 1997
Value
Thickness of 3.66 2 0.3048 3.35 CDM 1996
contaminated zone Meinhold
(m) Site -Specific 1997
Value
Length parallel to 161.5 250 161.5 64 CDM 1996
aquifer flow (m) Meinhold
Site -Specific 1997
Value
Basic radiation 15/75 15 15 15 USNRC&
dose limit USEPA
(mrem/yr) Proposed
Rules

Time since 0 0 0 0 ANL
placement of 1993b
radioactive p-130
material (yr)
Cover depth (m) 0 0 0 0.3048 ANL 1995
Site -Specific
Value
Density of cover NA NA NA 1.66 ANL 1995
material (g/cm’)
Site -Specific
Value
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Cover depth NA NA NA 0.001 ANL

erosion rate (m/yr) 1993b p.78

Site -Specific

Value

Density of 1.66 1.66 1.66 1.66 CDM 1991

contaminated zone

(g/em?®) Site -

Specific Value

Contaminated 0.001 0.001 0.001 0.001 ANL 1993

zone erosion rate p.78

(m/yr) Site -

Specific Value

Contaminated 0.33 0.33 0.33 0.33 Warren

zone total porosity 1968

Site -Specific

Value

Contaminated 0.24 0.24 0.24 0.24 Warren

zone effective 1968

porosity Site -

Specific Value

Contaminated 5000 5000 5000 5000 Warren

zone hydraulic 1968

conductivity USGS

(m/yr) 1992

Site -Specific CDM

Value 1995b

Contaminated 4.9 4.9 53 53 RESRAD

zone b parameter calc.
ANL

1993b p.75

Evapotranspiration 0.46 0.46 0.46 0.46 ANL 1995

coefficients

Precipitation 1.23 1.23 1.23 1.23 Nagle 1975

(m/yr) &
1978

Irrigation (m/yr) 0 0.26 0 0 Meinhold
1997

Irrigation mode NA Overhead NA NA ANL 1995

e ———————— g -+ e —— <
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Runoff coefficient 0.2 0.2 0.2 0.2 ANL 1995
Watershed area 10 10° 108 108 ANL
from nearby 1993b p.83
stream or pond
Accuracy for 0.001 0.001 0.001 0.001 ANL 1995
water/soil
computations
Deunsity of 1.66 1.66 1.66 1.66 ANL 1995
saturated zone CDM 1991
(g/cm’) Site -
Specific Value
Saturated zone 0.33 0.33 0.33 0.33 ANL 1995
total porosity Warren
1968
Saturated zone 0.24 0.24 0.24 0.24 ANL 1995
effective porosity Warren
1968
Saturated zone 20,000 20,000 20,000 20,000 ANL 1995
hydraulic CDM
conductivity 1995b
(m/yr) Site -
Specific Value
Saturated zone 0.0048 0.001 0.0048 0.0048 ANL 1995
hydraulic gradient CbM
Site -Specific 1995b
Value
Saturated zone b 4.9 4.9 53 53 RESRAD
parameter calc.
ANL
1993b p.75
Water table drop 0.001 0.001 0.001 0.001 ANL 1995
rate (1/yr) ANL
Site -Specific 1993b p.
Value 85
Well pump intake 18 18 18 18 Local
depth (m below Knowledge
water table)
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Model: NA ND NA NA ANL
Nondispersion 1993a
(ND) or AppE
Mass-Balance ANL 1995
(MB)
Well pumping rate 250 250 250 250 ANL 1995
(m’/yr)
Number of ANL 1995
Uncontaminated 0 1 1 0 SAIC 1992
unsaturated zone
strata Site -
Specific Value
Unsat. zone 1, NA 8.6 3.35 NA CDM 1996
thickness (m) Meinhold
Site -Specific 1997
Value
Unsat. zone 1, NA 1.66 1.66 NA ANL 1995
soil density CDM 1991
(g/cm?®) Site -
Specific Value
Unsat. zone 1, NA 0.33 0.33 NA ANL 1995
total porosity Warren
Site -Specific 1968
Value
Unsat. zone 1, NA 0.24 0.24 NA ANL 1995
effective porosity Warren
Site -Specific 1968
Value
Unsat. zone 1, NA 4.9 49 NA RESRAD
soil-specific b calc.
parameter ANL
1993b p.75
Unsaturated zone NA 5,000 5,000 NA Warren
1, hydraulic 1968
conductivity USGS
(m/yr) 1992
Site -Specific CDM
Value 1995b

pers e ——— et o—— e =




Exposure 300 diyr @ 350 3 d/yr 3d/yr Meinhold
Frequency (d/yr) 1 hr/d 1997
( not used as input
value)
Daily inhalation 20 20 118 57.8 Meinhold
rate (m*/d) 1997
( not used as input
value)
Annual inhalation 20,000 7,300 15,000 15,000 Meinhold
rate (m’/y) 1997
Daily drinking rate NA 2% NA NA Meinhold
@L/d) 1997
( not used as input
value)
Annual drinking NA 700%* NA NA Meinhold
rate ('y) 1997
Mass loading for 0.00001 0.0001 0.00001 0.00001 Meinhold
inhalation (g/m®) 1997
ANL
1993b
p.110
Dilution length for
airborne dust, 3 3 3 3 ANL 1995
inhalation (m)
Exposure duration 30 30 30 30 ANL 1995
(yr) EPA1991b
Meinhold
1997
Shielding factor, 1.0 0.4 1.0 1.0 ANL
inhalation 1993b p.
112
Meinhold
1997
Shielding factor, 1.0 0.8 1.0 1.0 ANL
external gamma 1993b p.
129
Meinhold
1997




Fraction of time 0.0 0.50 0.0 0.0 Cohen
spent indoors 1994
EPA
1991b
Meinhold
1997
Fraction of time 0.073 0.25 0.0014 0.0014 Cohen
spent outdoors 1994
EPA
1991b
Meinhold
1997
Shape factor, 1.0 1.0 1.0 1.0 ANL
external gamma 1993b p.
131
Fruits, vegetables 160 NA 160 160 Meinhold
and grain 1997
consumption (kg
/yr)
Leafy vegetable 0 NA 0 0 Meinhold
consumption 1997
(kg/yr)
Meat ingestion 63 NA 51.1 51.1 Meinhold
rate (kg/yr) 1997
Soil ingestion rate 36.5 NA 18 18 BNL 1996
(g/yr)
Household water 0 1 0 0 . Meinhold
fraction 1997
contaminated
Livestock water 0 NA 0 0 Meinhold
fraction 1997
contaminated
Irrigation water 0 1 0 0 Meinhold
fraction 1997
contaminated
Contaminated 0.006 0.2 0.0003 0.0003 Meinhold
fraction of plants 1997




Contaminated 0.14 NA 0.02 0.02 Meinhold

fraction of meat 1997

Livestock fodder 1.36 NA 1.36 1.36 ANL

intake for meat 1993a

(kg/d) p-181

Livestock water 50 NA 50 50 ANL 1995

intake for meat

(Vd)

Livestock intake 0.01 NA 0.01 0.01 Meinhold

for soil (kg/d) 1997

Mass loading for Meinhold

foliar deposition 0.00001 0.0001 0.00001 0.00001 1997

(g/m’) ANL
1993b
p-110

Depth of soil 0.15 0.15 0.15 0.15 ANL 1995

mixing layer (m)

Depth of roots (m) 0.9 NA 0.9 0.9 ANL

1993b p.
113

Household 0 1 0 0 Meinhold

fractional usage 1997

from groundwater

Irrigation 0 1 0 0 Meinhold

fractional usage 1997

from groundwater

Livestock 0 NA 0 0 Meinhold

fractional usage 1997

from groundwater

Storage times for

contaminated

foodstuffs

Fruits, non-leafy 14 NA 14 14 ANL 1995

veg. & grains (d)

Leafy vegetables 1 NA 1 1 ANL 1995

(d)

Meat (d) 20 NA 20 20 ANL 1995




Water well (d) NA 1 NA NA ANL 1995
Water surface (d) NA NA NA NA ANL 1995
Livestock fodder 0 NA 0 0 ANL 1995
(d)
Thickness of
material (m)
Site -Specific
Values
in foundation NA 0.15 NA NA ANL
1993b p.52
in 0 0 0 0 ANL
contaminated zone 1993b p.52
soil
Density of material
(g/cm3)
Site -Specific
Values
in the NA 2.4 NA NA ANL 1995
foundation
in the NA NA NA NA ANL 1995
contaminated soil
Total porosity of
material
Site -Specific
Values
in the NA 0.1 NA NA ANL
foundation 1993b p.44
in the NA NA NA NA ANL
contaminated soil 1993b p.44
Volumetric water ’
content
Site -Specific
Values
in the NA 0.03 NA NA RESRAD
foundation calc.
ANL
1993b p.47




in the NA NA NA NA RESRAD
contaminated soil calc.
ANL
1993b p.47
Diffusion
coefficient for
radon gas
(m/sec)Site -
Specific Values
in the NA 3E-7 NA NA ANL
foundation 1993b p.52
in the NA NA NA NA ANL
contaminated soil 1993b p.52
Contamination 2E-6 2E-6 2E-6 2E-6 ANL
zone radon 1993b p.52
diffusion
coefficient
Radon vertical 2 2 2 2 ANL
dimension of 1993b p.87
ixing
Average annual 6.23 6.23 6.23 6.23 Nagle 1975
wind speed
(m/sec)
Average building ANL
air exchange rate NA 0.5 NA NA 1993b p.89
(1/hr)
Height of the NA 2.5 NA NA ANL
building (room) 1993b p.91
(m)
Building interior NA 0 NA NA ANL
area factor 1993b p.92
Building depth ANL
below ground NA 1 NA NA 1993b p.95
surface(m)
Emanating power 0.25 0.25 0.25 0.25 ANL
of Rn-222 gas 1993bp.58
Emanating power 0.15 0.15 0.15 0.15 ANL
of Rn-220 gas 1993b p.58
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Distribution Coefficients Used

Radionuclide Distribution Coefficient Source of Data
K ; (cm%/g)
Cesium-137 4.4 E+01 Fuhrmann 1996
Radium-226 1.3 E+02 Fuhrmann 1996
Strontium-90 3.0 E+00 Fuhrmann 1995
Uranium-234 1.7 E+01 Fuhrmann 1995
Uranium-235 1.7 E+01 Fuhrmann 1995
Uranium-238 1.7 E+01 Fuhrmann 1995
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RESRAD, Version 5.61 T% Limit = 0.5 year 12/28/96 11:48 Page 2
Summary : HWMF Soil Cleanup Guidelines: Open Space, @ 50 y and 15 mrem/y
Pile : HWMFOSP.DAT

Dose Conversion Factor {(and Related) Parameter Summary
File: DOSFAC.BIN

| | current | | Parameter
Menu | Parameter | Vvalue | Default | Name
; T } 1
-1 | Dose conversion factors for inhalation, mrem/pCi: | | |
-1 | Ac-227+4D | 6.720B+00 | 6.720B+00 | DCF2( 1)
-1 | Am-242 | 4.440B-01 | 4.440B-01 | DCF2( 2)
-1 | Co-60 | 2.190B-04 | 2.190B-04 | DCF2( 3)
-1 | Cs-137+D | 3.190B-05 | 3.190E-05 | DCF2( 4)
-1 | Np-237+4D | 5.400B-01 | 5.4008-01 | DCF2( 5)
-1 | Pa-231 | 1.280B+00 | 1.280B+00 | DCF2( 6)
B-1 | Pb-2104D { 2.3208-02 | 2.3208-02 | DCF2( 7)
B-1 | Pu-238 | 3.9208B~01 | 3.920E-01 | DCF2( 8)
B-1 | Pu-23% | 4.290B~01 | 4.2908B-01 | DCF2{( 9)
B-1 | Pu-240 | 4.290B-01 | 4.290B-01 | DCF2(10)
B-1 | Ra-226+D | 8.600B-03 | 8.600B-03 | DCF2(11)
B-1 | Ra-228+4D | 5.080B-03 | 5.080E-03 | DCF2(12)
B-1 | Sr-90+D | 1.3108-03 | 1.310B-03 | DCF2(13)
B-1 | Th-228+4D | 3.450B-01 | 3.450B-01 | DCF2(14)
B-1 | Th-2294D | 2.160B+00 | 2.160B+00 | DCF2(15)
B-1 | Th-230 | 3.260B-01 | 3.260B-01 | DCF2(16)
B-1 | Th-232 | 1.640B+00 | 1.640B+00 | DCF2(17)
B-1 | U-233 | 1.350B-01 | 1.350BE-01 | DCF2(18)
B-1 | U-234 | 1.320B-01 | 1.320B-01 | DCF2{19)
B-1 | U-235+D | 1.230B-01 | 1.230B-01 | DCF2(20)
B-1 | U-236 | 1.250B-01 | 1.250B-01 | DCF2(21)
B-1 | U-238+D | 1.180B-01 | 1.180B-01 | DCF2(22)
! I ! |
D-1 | Dose conversion factors for ingestion, mrem/pCi: | i I
D-1 | Ac-227+D | 1.480B-02 | 1.480E-02 | DCF3( 1)
D-1 | Am-241 | 3.6408B-03 | 3.640B-03 | DCF3( 2)
D-1 | Co-60 | 2.690B-05 | 2.630B-05 | DCF3( 3)
D-1 | Cs-137+D | 5.000BE-05 | 5.000E-05 | DCF3( 4)
D-1 | Np-237+D | 4.440BE-03 | 4.440E-03 | DCF3( 5)
D-1 | Pa-231 | 1.060B-02 | 1.060B-02 | DCF3( 6)
D-1 | Pb-210+D | 7.270B-03 | 7.270B-03 | DCF3( 7)
D-1 | Pu-238 | 3.2008-03 | 3.200B-03 | DCF3( 8)
D-1 | Pu-23% | 3.540B-03 | 3.540B-03 | DCF3({ 9)
D-1 | Pu-240 | 3.540B-03 | 3.540E-03 | DCF3(10)
D-1 | Ra-226+D | 1.330B-03 | 1.330E-03 | DCF3(11)
D-1 | Ra-228+D | 1.440B-03 | 1.440B-03 | DCF3(12)
D-1 | Sr-90+D ] 1.530B-04 | 1.530BE-04 | DCF3(13)
D-1 | Th-228+D | 8.0808E-04 | 8.080E-04 | DCF3(14)
D-1 | Th-229+D | 4.030E-03 | 4.030B-03 | DCF3(15)
D-1 | Th-230 | 5.480BE-04 | 5.480B-04 | DCF3(16)
D-1 | Th-232 | 2.730B-03 | 2.730B-03 | DCF3(17)
D-1 | U-233 | 2.890B-04 | 2.890B-04 | DCF3(18)
D-1 | U-234 | 2.830B-04 | 2.830B-04 | DCF3(19)
D-1 | U-2354D | 2.6708-04 | 2.670E-04 | DCF3(20)
p-1 | U-236 | 2.6908-04 | 2.6908B-04 | DCF3(21)
D-1 | U-2384D | 2.6908-04 | 2.690E-04 | DCF3(22)
| ] |
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RBSRAD, Version 5.61 T% Liwmit = 0.5 year 12/28/96 11:48 Page 3
Summary : HWMF Soil Cleanup Guidelines: Open Space, @ 50 y and 15 mrem/y
File : HWMFOSP.DAT

Dose Conversion Factor (and Related) Parameter Summary (continued)
FPile: DOSFAC.BIN

| | current | | Parameter
Menu | Parameter | Value | Default | Name
; t i }
D-34 | Pood transfer factors: | i |
D-34 | Ac-227+D , plant/soil concentration ratio, dimensionless | 2.500B-03 | 2.500B-03 | RTF( 1,1)
D-34 | Ac-227+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) | 2.000B-05 | 2.000E-05 | RTF( 1,2)
D-34 | Ac-227+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) | 2.0008-05 | 2.000B-05 | RTF( 1,3)
D-34 | | | |
D-34 | Am-241 , plant/scil concentration ratio, dimensionless | 1.0008-03 | 1.000B-03 | RTPF( 2,1)
D-34 | Am-241 , beef/livestock-intake ratio, (pCi/kg)/(pCi/q) | 5.000B-05 | 5.000B-05 | RTF( 2,2)
D-34 | Am-241 , wilk/livestock-intake ratio, (pCi/L)/(pCi/d) | 2.000B-06 | 2.0008-06 | RTF( 2,3)
D-34 | [ | |
D-34 | Co-60 , plant/soil concentration ratio, dimensionless | 8.000B-02 | 8.000B-02 | RTIF( 3,1)
D-34 | Co-60 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) | 2.000E-02 | 2.000B-02 | RTF( 3,2)
D-34 | Co-60 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) | 2.000B-03 | 2.000B-03 | RTF( 3,3)
D-34 | | I 1
D-34 | Cs-137+D , plant/soil concentration ratio, dimensionless | 4.000B-02 | 4.000B-02 | RTP( 4,1)
D-34 | Cs-137+D , beef/livestock-intake ratio, (pCi/kg)/(pci/d) | 3.000B-02 | 3.000E-02 | RTF( 4,2)
D-34 | Cs-137+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) | 8.000B-03 | 8.000B-03 | RTF( 4,3)
D-34 | ! | I
D-34 | Np-237+D , plant/soil concentration ratio, dimensionless | 2.000B-02 | 2.000E-02 | RTF( 5,1)
D-34 | Np-237+D , beef/livestock-intake ratio, (pCi/kg)/(pci/d) | 1.000E-03 | 1.000B-03 | RTF( 5,2)
D-34 | Np-237+4D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) | 5.000B-06 | 5.0008B-06 | RT®( 5,3)
D-34 | | | |
D-34 | Pa-231 , plant/soil concentration ratio, dimensionless | 1.0008-02 | 1.000B-02 | RTF( 6,1)
D-34 | Pa-231 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) | 5.000E-03 | 5.000B-03 | RTF( 6,2)
D-34 | Pa-231 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) | 5.000B-06 | 5.000B-06 | RTF( 6,3)
D-34 | | | |
D-34 | Pb-210+D , plant/soil concentration ratio, dimensionless | 1.0008-02 | 1.000B-02 | RTF( 7,1)
D-34 | Pb-220+D , beef/livestock-intake ratio, (pCi/kg)}/(pCi/d) | 8.000B-04 | 8.000B-04 | RTF( 7,2)
D-34 | Pb-210+4D , wilk/livestock-intake ratio, (pCi/L)/(pCi/d) | 3.000B-04 | 3.0008E-04 | RTP( 7,3)
D-34 | I | |
D-34 | Pu-238 , plant/soil concentration ratio, dimensionless | 1.0008B-03 | 1.000B-03 | RIF( 8,1)
D-34 | Pu-238 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d} | 1.000B-04 | 1.000E-04 | RTF( 8,2)
D-34 | Pu-238 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) | 1.000B-06 | 1.000E-06 | RIF( 8,3)
D-34 | | ! !
D-34 | Pu-239 , plant/soil concentration ratio, dimensionless | 1.000B-03 { 1.000E-03 | RTP( 9,1)
D-34 | Pu-239 , beef/livestock-intake ratio, (pCi/kg)/(pcCi/d)} | 1.000B-04 | 1.000E-04 | RTF( 9,2)
D-34 | Pu-239 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) | 1.000B-06 | 1.0008-06 | RTF( 9,3)
D-34 | | I |
D-34 | Pu-240 , plant/soil concentration ratio, dimensionless | 1.0008-03 | 1.0008-03 | RTF(10,1)
D-34 | Pu-240 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) | 1.000B-04 | 1.000B-04 | RTF(10,2)
D-34 | Pu-240 , milk/livestock-intake xatio, (pCi/L)/(pCi/d) | 1.000B-06 | 1.000E-06 | RTP(10,3)
D-34 | | ! |
D-34 | Ra-226+D , plant/soil concentration ratio, dimensionless | 4.000B-02 | 4.000B-02 | RTF(11,1)
D-34 | Ra-2264D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) | 1.000B-03 | 1.000B-03 | RTF(11,2)
D-34 | Ra-226+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) | 1.0008-03 | 1.000B-03 | RTP(11,3)
D-34 | | 1 |
D-34 | Ra-228+D , plant/soil concentration ratio, dimensionless | 4.000B-02 | 4.000E-02 | RTF(12,1)
D-34 | Ra-228+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) | 1.000B-03 | 1.000B-03 | RTP(12,2)
D-34 | Ra-228+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) | 1.000B-03 | 1.000B-03 | RTF(12,3)
D-34 | i | !
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File : HWMFOSP.DAT
Dose Conversion Factor (and Related) Parameter Summary (continued)
Pile: DOSFAC.BIN

| | Current | | Parameter
Menu | Parameter | Value | Default | Name

1 ] 1 1

1 1 ) 4
D-34 | Sr-90+D , plant/soil concentration ratio, dimensionless | 3.0008-01 | 3.000B-01 | RTF(13,1)
D-34 | Sr-90+D , beef/livestock-intake ratio, {(pCi/kg) / (pCi/d) | 8.0008E-03 | 8.000B-03 | RTF(13,2)
D-34 | Sxr-90+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) | 2.000E-03 | 2.0008-03 | RTF(13,3)
D-34 | r I [
D-34 | Th-228+D , plant/soil concentration ratio, dimensionless | 1.000B-03 | 1.000B-03 | RTF(14,1)
D-34 | Th-228+D , beef/livestock-intake ratio, (pCi/kg) / (pCi/d) | 1.000B-04 | 1.0008-04 | RTF(14,2)
D-34 | Th-228+4D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) | 5.000B-06 | 5.000B-06 | RTF(14,3)
D-34 | ‘ | ! |
D-34 | Th-22594D , plant/soil concentration ratio, dimensionless | 1.0008-03 | 2.000B-03 | RTF(15,1)
D-34 | Th-229+D , beef/livestock-intake ratio, (pCi/kg) / (pci/d) | 1.000B-04 | 1.0008-04 | RTF(15,2)
D-34 | Th-229+D , milk/livestock-intake ratio, (pCi/L) /(pCi/q) | 5.000B-06 | 5.0008-06 | RTF(15,3)
D-34 | | ! |
D-34 | Th-230 , plant/scil concentration ratio, dimensionless | 1.0008E-03 | 1.000B-03 | RTF(16,1)
D-34 | Th-230 , beef/livestock-intake xatio, (pCi/kg)/(pCi/d) | 1.000B-04 | 1.000B-04 | RTF(16,2)
D-34 | Th-230 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) | 5.000E-06 | 5.000E-06 | RTF(16,3)
D-34 | l | l
D-34 | Th-232 , plant/soil concentration ratio, dimensionless | 1.000B-03 | 1.000EB-03 | RTF(17,1)
D-34 | Th-232 , beef/livestock-intake ratio, (pCi/kg) / (pCi/d) | 1.000B-04 | 1.000B-04 | RTF(17,2)
D-34 | Th-232 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) | 5.000B-06 | 5.000E-06 | RTF(17,3)
D-34 | I ! I
D-34 | U-233 « plant/soil concentration ratio, dimensionless | 2.5008-03 | 2.500E-03 | RTF(18,1)
D-34 | U-233 . beef/livestock-intake ratio, (pCi/kg)/(pCi/d) | 3.400B-04 | 3.400B-04 | RTF(18,2)
D-34 | U-233 » milk/livestock-intake ratio, (pCi/L)/(pCi/d) | 6.0008B-04 | 6.000B-04 | RTF(18,3)
D-34 | | | I
D-34 | U-234 . plant/soil concentration ratio, dimensionless | 2.500B-03 | 2.5008-03 | RTF(19,1)
D-34 | U-234 . beef/livestock-intake ratio, (pCi/kg)/(pCi/d) | 3.400B-04 | 3.400B-04 | RTP(19,2)
D-34 | U-234 , milk/livestock-intake ratio, (pCi/L)/(pCi/q) | 6.000E-04 | 6.000E-04 | RTF(19,3)
D-34 | I ! !
D-34 | U-235+D , plant/soil concentration ratio, dimensionless | 2.5008-03 | 2.5008-03 | RTR{20,1)
D-34 | U-235+D , beef/livestock-intake ratio, (pCi/kg) / (pCi/d) | 3.4008B-04 | 3.400BE-04 | RTF(20,2)
D-34 | U-235+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) | 6.0008E-04 | 6.000B-04 | RTF(20,3)
D-34 | ! | |
D-34 | U-236 + plant/soil concentration ratio, dimensionless | 2.500E-03 | 2.500B-03 | RTF(21,1)
D-34 | U-236 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) | 3.4008-04 | 3.400E-04 | RTF(21,2)
D-34 | U-236 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) | 6.000B-04 | 6.000B-04 | RTF(21,3)
D-34 | ! | !
D-34 | U-238+4+D , plant/soil concentration ratio, dimensionless | 2.500BE-03 | 2.500B-03 | RTF(22,1)
D-34 | U-2384D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) | 3.4008-04 | 3.400B-04 | RTF(22,2)
D-34 | U-238+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) | 6.000BE-04 | 6.000B-04 | RTF(22,3)

| I l |
D-5 | Bioaccumulation factors, fresh water, L/kg: | ] |
D-5 | Ac-227+D , fish | 1.500B+01 | 1.5008B+01 | BIOFAC( 1,1)
D-5 | Ac-227+D , crustacea and mollusks | 1.000B+03 | 1.000B+03 | BIOFAC( 1,2)
D-5 | ! | !
D-5 | Am-241 , fish | 3.000B+01 | 3.000B+01 | BIOFAC( 2,1)
D-5 | Am-241 , crustacea and mollusks | 1.000B+03 | 1.000B+03 | BIOFAC( 2,2)
-5 | | [ |
D-5 | co-60 , fish | 3.000E+02 | 3.000B+02 | BIOFAC( 3,1)
D-5 | co-60 , crustacea and mollusks | 2.000B+02 | 2.000B+02 | BIOFAC( 3,2)
D-5 | | |

B-4
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| | Ccurrent | | Parameter
Menu | Parameter | value | Default | Name

1 i ] L}

1 L i )
D-5 | C3-137+D , fish | 2.000B+03 | 2.000B+03 | BIOFAC( 4,1)
D-5 | €8-137+D , crustacea and mollusks | 1.000B+02 | 1.000B+02 | BIOPFAC( 4,2)
p-5 | l I |
D-5 | Np-237+D , fish | 3.000E+01 | 3.000B+01 | BIOFAC( 5,1)
D-5 | Np-237+D , crustacea and mollusks | 4.000B+02 | 4.000B+02 | BIOFAC( 5,2)
D-5 | | | [
D-5 | Pa-231 , fish | 1.0008+01 | 1.000B+01 | BIOFAC( 6,1)
D-5 | Pa-231 , crustacea and mollusks | 1.100B+02 | 1.1008B+02 | BIOFAC( 6,2)
D-5 | | | !
D-5 | Pb-210+D , fish | 3.000B+02 | 3.000B+02 | BIOFAC( 7,1)
D-5 | Pb-210+D , crustacea and mollusks | 1.000B+02 | 1.0008+02 | BIOPAC( 7,2)
D-s | | | |
D-5 | Pu-238 , fish | 3.000B+01 | 3.000BR+01 | BIOFAC( 8,1)
D-5 | Pu-238 , crustacea and mollusks | 1.000B+02 | 1.000E+02 | BIOFAC( 8,2)
-5 | 1 | 1
D-5 | Pu-239% , £ish | 3.0008+01 | 3.000B+01 | BIOFAC( 9,1)
D-5 | Pu-239 , crustacea amnd mollusks | 1.000B+02 | 1.000B+02 | BIOFAC( 9,2)
p-5 | ! I I
D-5 | Pu-240 , fish | 3.000B+01 | 3.000E+01 | BIOFAC(10,1)
D-5 | Pu-240 , crustacea and mollusks | 1.000B+02 | 1.000B+02 | BIOFAC(10,2)
D-s | | | |
D-5 | Ra-226+D , fish | 5.000B+01 | 5.000B+01 | BIOFAC({11,1)
D-5 | Ra-226+D , crustacea and mollusks | 2.500B+02 | 2.500B+02 | BIOFAC(11,2)
D-5 | I I I
D-5 | Ra-228+D , fish | 5.000B+01 | 5.000E+01 | BIOFAC(12,1)
D-5 | Ra-228+D , crustacea and mollusks | 2.500B+02 | 2.500B+02 | BIOFAC(12,2)
D-5 | ! I |
D-5 | Sr-%04D , £ish | 6.000B+01 | 6.000B+01 | BIOFAC(13,1)
D-5 | 5r-904D , crustacea and mollusks | 1.0008+02 | 1.000B+02 | BIOFAC(13,2)
-5 | | I [
D-5 | Th-228+D , fish | 1.000B+02 | 1.000E+02 | BIOFAC(14,1)
D-5 | Th-228+D , crustacea and mollusks | 5.000B+02 | 5.000R+02 | BIOFAC(14,2)
D-5 | ! ! !
D-5 | Th-229+D , fish | 1.000BE+02 | 1.000B+02 | BIOFAC(15,1)
D-5 | Th-229+D , crustacea and mollusks | 5.000B+02 | 5.000B+02 | BIOFAC(1S5,2)
D-5 | ] I !
D-5 | Th-230 , fish | 1.000B+02 | 1.000B+02 ‘| BIOFAC(16,1)
D-5 | Th-230 , crustacea and mollusks | 5.000B+02 | 5.000E+02 | BIOFAC(16,2)
D-5 | I I !
D-5 | Th-232 , fish | 1.0008+02 | 1.000E+02 | BIOFAC(17,1)
D-5 | Th-232 , -crustacea and mollusks | 5.000B+02 | 5.000E+02 { BIOFAC(17,2)
D-5 | l l I
D-5 | U-233 , fish | 1.000B+01 | 1.000B+01 | BIOPAC(18,1)
D-5 | U-233 , crustacea and mollusks | 6.000B+01 | 6.000E+01 | BIOFAC(18,2)
D-5 | ! ! |
D-5 | U-234 . fish | 1.000B+01 | 1.000E+01 | BIOFAC(19,1)
D-5 | U-234 , crustacea and mollusks | 6.000B+01 | 6.000B+01 | BIORAC(19,2)
D-5 | | | l
D-5 | U-235+p , fish | 1.000B+01 | 1.0008+01 | BIOFAC(20,1)
D-5 | U-235+4D , crustacea and mollusks B-5 ©00E+01 | 6.000B+01 | BIOFAC(20,2)
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File : HWMFOSP.DAT
Dose Conversion Factor (and Related) Parameter Summary (continued)
FPile: DOSFAC.BIN

| | Current | | Parameter
Menu | Parametex | Value | Default | Name

1 1 ] L]

1] 1 t L]
D-5 | U-236 , fish | 1.000B+01 | 1.000B+01 | BIOFAC(21,1)
-5 | B-236 . crustacea and mollusks | 6.000B+01 | 6.000RB+01 | BIOFAC(21,2)
p-5 | | ] !
-5 | U-238+D , fish | 1.000B+01 | 1.000B+01 | BIOFAC(22,1)
-5 | U-2384D , crustacea and mollusks | 6.000B+01 | 6.000E+01 | BIOFAC(22,2)

] ] 1 1

B-6



RESRAD,

Version 5.61

T% Limit

0.5 year

12/28/96 11:48

Page 7

Summary : HWMF Soil Cleanup Guidelines: Open Space, @ 50 y and 15 wren/y
File : HWMFOSP.DAT
Site-Specific Parameter Summary

| | User | | Used by RESRAD | Paxameter
Menu | Parameter | Input | pefault | (If different from user input) | Name

; : — : {
RO11 | Area of contaminated zone (m*+*2) | 1.9328+04 | 1.000B+04 | -—- | AREA
RO11 | Thickness of contaminated zone (m) | 3.660B+00 | 2.000E+00 | --- | THICKo
RO11 | Length parallel to aquifexr flow (m) | 1.615B+02 | 1.000B+02 | - | LcZPAQ
RO11 | Basic radiation dose limit (mrem/yr) | 1.500B+01 | 3.000B+01 | --- | BRDL
RO11 | Time since placement of material (yx) | ©.000B+00 | 0.000B+00 | - | TI
RO11 | Times for calculations (yx) | 1.000B+00 | 1.000B+00 | -—- | T( 2)
RO11 | Times for calculations (yx) | 3.0008+00 | 3.000B+00 | - | TC 3)
RO11 | Times for calculations (yx) | 1.0008+01 | 1.000B+01 | --- | TC 4)
RO11 | Times for calculations (yx) | 2.000B+01 | 3.000E+01 | -——- | TC 5)
RO11 | Times for calculations (yr) | 5.000B+01 | 1.000BE+02 | -—- | TC 6)
RO11 | Times for calculations (yx) | 1.000B+02 | 3.000B+02 | --- | T( D)
RO11 | Times for calculations (yx) | 2.000B+02 | 1.000B+03 | --- | T( 8)
RO11 | Times for calculations (yx) | 5.000B+02 | 0.000E+00 | --- | T( 9)
RO11 | Times for calculations (yr) | 1.000B+03 | 0.000B+00 | --- | T(20)

| I I | I
RO12 | Initial principal radionuclide (pCi/g): Am-241 | 1.000B+00 | o.000B+00 | - | s1( 2)
R012 | Initial principal radionuclide (pCi/g): Co-60 | 1.0008B+00 | 0.000B+00 | -— | s1( 3)
RO12 | Initial principal radiomuclide (pCi/g): Cs-137 | 1.000B+00 | 0.c00B+00 | -— { s1( 4)
R012 | Initial principal radionuclide (pCi/g): Pu-238 | 1.000B+00 | 0.000E+00 | -—- | s1( 8)
RO12 | Initial principal radionuclide (pCi/g): Pu-239 | 1.000B+00 | 0.000E+00 | --- | s1( 9
R012 | Initial principal radionuclide (pCi/g): Pu-240 | 1.000B+00 | 0.000E+00 | -—- | s1(10)
R012 | Initial principal radionuclide (pCi/g): Ra-226 | 1.000B+00 | 0.000E+00 | --- | s1(11)
RO12 | Initial principal radionuclide (pCi/g): Sr-90 | 1.000E+00 | 0.000B+00 | --- ] s1(13)
RO12 | Initial -principal radionuclide (pCi/g): U-234 | 1.0008+00 | 0.000B+00 | —- j s1(19)
R012 | Initial principal radionuclide (pCi/g): U-235 | 1.000B+00 | 0.000B+00 | -—- { s1(20)
RO12 | Initial principal radionuclide (pCi/g): U-238 | 1.000B+00 | 0.000B+00 | -—- | s1(22)
RO12 | Concentration in groundwater  (pCi/L): Am-241 | not used | 0.000B+00 | - | Wi 2)
R012 | Concentration in groundwater (pCi/L): Co-60 | not used | 0.000E+00 | -—- | wi¢ 3)
RO12 | Concentration in groundwater (pCi/L): Cs-137 | not used | 0.000E+00 | - | wa( 4)
R012 | Concentration in groundwater (pCi/L): Pu-238 | not used | 0.000B+00 | - | wa( 8)
R012 | Concentration in groundwater (pCi/L): Pu-239 | not used | 0.000E+00 | -——- | wa( 9)
RO12 | Concentration in groundwater  (pCi/L): Pu-240 | not used | 0.000E+00 | -—- | wi(1o0)
R012 | Concentration in groundwater (pCi/L): Ra-226 | not used | 0.000E+00 | -— | wi(i1)
R012 | Concentration in groundwater (pCi/L): Sr-90 | not used | 0.000E+00 | -—- | wa(13)
RO12 | Concentration in groundwater (pCi/L): U-234 | not used | 0.000E+00 | --- | wi(1s9)
RO12 | Concentration in groundwater  (pCi/L): U-235 | mot used | 0.000E+00 | - | w1(20)
R012 | Concentration in groundwater  (pCi/L): U-238 | not used | 0.000R+00 | - | wi(22)

[ | I I [
RO13 | Cover depth (m) | 0.0008+00 | 0.000B+00 | -—- | covero
RO13 | Density of cover material (g/cm**3) | not used | 1.5008+00 | --- | pENSCV
RO13 | Cover depth erosion rate (m/yr) | not used | 1.000E-03 | --- | vev
RO13 | Density of -contaminated zone (g/cm**3) | 1.660B+00 | 1.5008+00 | -—- | DENscz
RO13 | Contaminated zone erosion rate (m/yx) | 1.000B-03 | 1.000B-03 | - | vez
RO13 | Contaminated zone total porosity | 3.300B-01 | 4.000B-01 | -—- | TeCZ
RO13 | Contaminated zone effective porosity | 2.400B-01 | 2.000E-01 | ~—~- | BPCZ
RO13 | Contaminated zone hydraulic conductivity (m/yx) | 5.000B+03 | 1.000B+01 | -—-- | Heez
RO13 | Contaminated zone b parameter | 4.900B+00 | 5.300E+00 | -—- | BCZ
RO13 | Humidity in air (g/cm*+3) | not used | 8.000E+00 | ——- | HUMID
RO13 | Rvapotranspiration coefficient | 4.600B-01 | 5.000E-01 | - } BVAPTR
RO13 | Precipitation (m/yx) | 1.230E+00 | 1.000E+00 | -—- | PRECIP

B-7
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File : HWMFOSP.DAT
Site-Specific Parameter Summary (continued)
| | User | | Used by RBSRAD | Parameter
Menu | Parametexr |  Input | Default | (If different from user input) | Name
; : : : ;
RO13 | Irrigation (m/yx) | 2.6008-01 | 2.000E-01 | --- | R
R013 | Irrigation mode | overhead | overhead | -—-- | IDITCH
R013 | Runoff coefficient | 2.000B-01 | 2.000B-01 | -—-- | RUNOFF
RO13 | Watershed area for nearby stream or pond (m**2) | 1.000B+06 | 1.000B+06 | -—— | WARBA
RO13 | Accuracy for water/soil computations | 1.0008B-03 | 1.000B-03 | -— | BPS
! ! I | I
RO14 | Density of saturated zone (g/cm*+3) | 1.660E+00 | 1.500B+00 | -— | DBNSAQ
RO14 | Saturated zone total porosity | 3.3008-01 | 4.000B-01 | - | TPSZ
RO14 | saturated zone effective porosity | 2.400E-01 | 2.000B-01 | -—- | BPSZ
RO14 | saturated zone hydraulic conductivity (m/yx) | 2.000R+04 | 1.000B+02 | -—- | Hcsz
RO14 | Saturated zone hydraulic gradient | 4.8008-03 | 2.000B-02 | --- | HeWT
RO14 | Saturated zone b parameter | 4.900B+00 | 5.300B+00 | --- | Bsz
RO14 | Water table drop rate (m/yr) | 1.000E-03 | 1.0008-03 | -—- | vwr
RO14 | Well pump intake depth (m below water table) | 1.8008+01 | 1.000B+01 | --- | DWIBWT
RO14 | Model: Nondispersion (ND) or Mass-Balance (MB) | ™ | ND | -—- | MODEL
RO14 | Well pumping rate (m**3/yx) | 2.s008+02 | 2.500B+02 | -—- | ow
| ! | ! !
RO15 | Number of unsaturated zone strata | o | 1 | ——— | Ns
I I [ ! |
RO16 | Distribution coefficients for Am-241 | | | |
RO16 | Contaminated zone (cm**3/g) | 1.900E+03 | 2.000B+01 | -—- | Dewuee( 2)
R016 | saturated zome (cm*+*3/g) | 1.9008+03 | 2.000B+01 | --- | pexues( 2)
RO16 | Leach rate (/yx) | 0.000B+00 | 0.000E+00 | 5.819B-05 | ALERACH( 2)
RO16 | sSolubility constamt | 0.0008+00 | 0.000B+00 | not used | sOLUBK( 2)
I I ! I I
R016 | Distribution coefficients for Co-60 | [ | |
RO16 | Contaminated zone (cm**3/g) | 6.000E+01 | 1.000B+03 | --- | peNuce( 3)
RO16 | Saturated zone (cm**3/g) | 6.000B+01 | 2.000B+03 |} --- | pewucs( 3)
R016 | Leach rate (/yx) | ©.000E+00 | ©0.000B+00 | 1.840E8-03 } ALBACH( 3)
RO16 | Solubility constamt | 0.0008+00 | 0.000B+00 | not used | soLuBk( 3)
I I I ! - I
R016 | Distribution coefficients for Cs-137 | I | |
R016 | Contaminated zone (cm**3/g) | 4.400E+01 | 1.000B+03 | -—- | pewucc( 4)
RO16 | Saturated zone (cm**3/g) | 4.400B+01 | 1.000B+03 | -—-- | pcwwes( 4)
RO16 | Leach rate (/yx) | ©.000E+00 | 0.000B+00 | 2.507B-03 | ALRACH( 4)
RO16 | Solubility comstant | ©.0008B+00 | 0.000R+00 | not used | soLuBK( 4)
I ! I I !
RO16 | Distribution coefficients for Pu-238 | | | |
R016 | Contaminated zone (cm**3/g) | 5.500B+02 | 2.000B+03 |} -—- | pewuee( 8)
RO16 | Saturated zone (cm**3/g) | 5.500B+02 | 2.000B+03 | -—- | pcwucs( 8)
RO16 | Leach rate (/yx) | 0.0008+00 | 0.000B+00 | 2.010B-04 | ALBACH( 8)
RO16 | Solubility constant | ©.000B+00 | 0.000E+00 | not used | soLuBK( 8)
I ] | ! |
RO16 | Distribution coefficients for Pu-239 ] ] I ]
RO16 | Contaminated zone (cum**3/g) | 5.500B+02 | 2.000B+03 | - | penucc( 9)
RO16 | sSaturated zone (cm**3/g) | 5.500B+02 | 2.000B+03 | --- | penues( 9)
RO16 | Leach rate (/yx) | 0.000E+00 | 0.000B+00 | 2.010B-04 | ALBACH( 9)
RO16 | Solubility constant | ©.000E+00 | 0.000E+00 |} not used | SOLUBK( 9)

B-8
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Summary : HWHF Soil Cleanup Guidelines: Open Space, @ 50 Y and 15 mrem/y
File : HWMFOSP.DAT
Site-Specific Parameter Summary (continued)
| | User | } Used by RESRAD | Parameter
Menu | Parametexr | Input | pefault | (If different from user input) | Name
t ; f ; ;
RO16 | Distribution coefficients for Pu-240 | | | |
R016 | Contaminated zone (cm**3/g) | 5.5008+02 | 2.0008+03 | -—- | Denuce(10)
RO16 | Saturated -zone (cm*+*3/g) | 5.500B+02 | 2.000B+03 | - | Dcxucs(10)
RO16 | Leach rate (/yx) | 0.000B+00 | 0.000E+00 | 2.010BE-04 | ALEBACH(10)
R0O16 | Solubility constant | 0.000B+00 | 0.000B+00 | not used | soLUBK(10)
| ! | | I
RO16 | Distribution coefficients for Ra-226 { | | ]
R0O16 | Contaminated zone (cm*+*3/g) | 1.3008+02 | 7.000B+01 | --- | beNuce(11)
R016 | Saturated zone (cm*+3/g) | 1.3008B+02 | 7.000B+01 | -— | peNues(11)
RO16 | Leach rate (/yr) | 0.000B+00 | 0.000E+00 | 8.499B-04 | ALBACH(11)
R0O16 | Solubility constant | 0.0008+00 | 0.000E+00 | not used | SOLUBK(11)
I I [ I I
RO16 | Distribution coefficients for Sr-90 | | | |
RO16 | Contaminated zone (cm**3/g) | 3.000B+00 | 3.000B+01 | --- | DCNwec(13)
R016 | Saturated zone (cm**3/g) | 2.0008+00 | 3.0008+01 | -—- | DCNwCS(13)
R016 | Leach rate (/yx) | 0.000E+00 | 0.000B+00 | 3.568B-02 | ALBACH(13)
RO16 | Solubility constant | o.c00B+00 | 0.000E+00 | not used | soLuBK(13)
I I ! | !
RO16 | Distribution coefficients for U-234 | | | |
R0O16 | Contaminated zone (cm**3/qg) | 1.700B+01 | 5.0008B+01 | --- | Denuec(19)
RO16 | sSaturated zone (cm*+3/g) | 1.7008B+01 | 5.000B+01 | --- | DeNUCs(19)
RO16 | Leach rate (/yx) | 0.000E+00 | 0.000E+00 | 6.466B-03 | ALBACH(19)
RO16 | Solubility constant | 0.000B+00 | 0.000E+00 | not used | SOLUBK(19)
I I ! | I
R016 | Distribution coefficients for U-235 | | | |
R016 | Contaminated zone (cm**3/g) | 1.700B+01 | 5.000B+01 | -—- | DeNuUcc(20)
RO16 | -Saturated zone (cm*+*3/g) | 1.700B+01 | 5.000B+01 | -— | DCNUCS(20)
RO16 | Leach rate (/yr) | 0.000E+00 | 0.000E+00 | 6.466E-03 | ALEBACH(20)
RO16 | Solubility constant | 0.000E+00 | 0.000B+00 | not used | SoLUBK(20)
I I | ! |
RO16 | Distribution coefficients for U-238 | | | |
R016 | Contaminated zone (cm**3/g) | 1.700B+01 | 5.000B+01 | --- | DeNuce(22)
RO16 | Saturated zone (cm*+3/g) | 1.7008B+01 { 5.0008+01 | -—— | DCNUCS(22)
RO16 | Leach rate (/yr) | 0.000B+00 | 0.000E+00 | 6.466B-03 | ALBACH(22)
RO16 | Solubility constant | 0.000E+00 | 0.000B+00 | not used | soLuBK(22)
! I I | |
RO16 | Distxibution coefficients for daughter Ac-227 | | | |
RO16 | Contaminated zone (cm**3/g) | 4.500B+02 | 2.000B+01 | -—- | peNoec( 1)
RO16 | Saturated zone (cm**3/g) | 4.500B+02 | 2.000B+01 | -— | beNOcs( 1)
RO16 | Leach rate (/yr) | 0.000E+00 | 0.000B+00 | 2.4578B-04 | ALBACH( 1)
RO16 | Solubility constant | 0-000B+00 | ©0.000B+00 | not used | SOLUBK( 1)
I | | ! |
RO16 | Distribution coefficients for daughter Np-237 | | | |
RO16 | Contaminated zone (cm**3/g) | 5.000BE+00 |-1.000B+00 | -—- | peNuce( 5)
RO16 | Saturated zone (em*+3/g) | 5.0008+00 |-1.0008+00 | -~ | peNucs( 5)
RO16 | Leach rate (/yx) | 0.000E+00 | 0.000E+00 | 2.168B-02 | ALBACH( 5)
RO16 | Solubility constant | o.000B+00 | 0.000E+00 | not used | SOLUBK( 5)
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Sumnary : HWMF Soil Cleanup Guidelines: Open Space, @ 50 y and 15 mrem/y

File : HWMFOSP.DAT
Site-Specific Parameter Summary (continued)
| | User | | Used by RESRAD | Parameter
Menu | Parameter | Input | Default | (If different from user input) | Name
: { : = :
RO16 | Distxibution coefficients for daughter Pa-231 | | | |
RO16 | Contaminated zone (cm**3/g) | 5.500B+02 | 5.000B+01 | -—- | peNoec( 6)
ROL6 |  sSaturated -zone (cm**3/g) | 5.500B+02 | 5.000E+01 | --- | pcNucs( 6)
RO16 | Leach rate (/yr) | 0.000E+00 | 0.000E+00 | 2.010B-04 | ALBACH( 6)
RO16 | Solubility constant | 0.000B+00 | 0.000B+00 | not used | SOLUBK( 6)
I ! I | |
RO16 | Distribution coefficients for daughter Pb-210 ] | | }
RO16 | Contaminated zone (cm**3/g) | 2.700B+02 | 1.000E+02 | --- | penoee( 7)
RO16 | Saturated -zone (cm*+*3/qg) | 2.700B+02 | 1.000B+02 | ——— | peNucs( 7)
RO16 | Leach rate (/yx) | ©0.000B+00 | 0.000B+00 | 4.094E-04 | ALEBACH( 7)
RO16 | Solubility constant | 0.000B+00 | 0.000E+00 | not used | sSOLUBK( 7)
| I I | |
R0O16 | Distribution coefficients for daughter Ra-228 | | | |
RO16 | Contaminated zone (cm**3/g) | 1.300B+02 | 7.000B+01 | --- | pewucc(12)
RO16 | Saturated zone {(em**3/g) | 1.3008+02 | 7.000E+01 | -—— | Dewoes(az)
RO16 | Leach rate (/yx) | 0.000B+00 | 0.000BE+00 |} 8.499B-04 | ALBACH(22)
RO16 | Solubility constant | 0.000B+00 | 0.000B+00 | not used | SOLUBK(12)
I I I | !
R016 | Distribution coefficients for daughter Th-228 | | | i
RO16 | Contaminated zone (cm**3/g) | 3.200B+03 | 6.000B+04 | --- | peNUCC(14)
RO16 | Saturated zone (cm**3/q) | 3.200B+03 | 6.000B+04 | -— | DcNUCs(14)
RO16 | Leach rate (/yr) | 0.000E+00 | 0.000E+00 | 3.455E-05 | ALBACH(14)
RO16 | Solubility constant | 0.000E+00 | 0.000B+00 | not used | SOLUBK(14)
I I | | I
R016 | Distribution coefficients for daughter Th-229 | ] ] |
RO16 | Contaminated zone (cm**3/g) | 3.200B+03 | 6.000B+04 | - | peNucc(1s)
RO16 | Saturated zone {(cm**3/g) | 3.2008+03 | 6.000E+04 | -—- | DCNUCS(15)
RO16 | Leach rate (/yx) | ©0.000E+00 | 0.000E+00 | 3.455B-05 | ALRACH(15)
RO16 | Solubility constant | 0.000B+00 | 0.000B+00 | not used | SOLUBK(15)
I | ! I |
R016 | Distribution coefficients for daughter Th-230 | | | |
RO16 | Contaminated zone (cm**3/g) | 3.200B+03 | 6.000R+04 | -— | DeNUcc(16)
RO16 | Saturated zone {cm**3/g) | 3.200B403 | 6.0008+04 | - | pcucs(1s)
RO16 | Leach rate (/yx) | 0.000B+00 | 0.000B+00 | 3.455B-05 | ALBACH(16)
RO16 | Solubility constant | 0.000B+00 | 0.000B+00 | not used | SOLUBK(16)
| | | ! |
RO16 | Distribution coefficients for daughter Th-232 | | | ]
RO16 | Contaminated zone (cm**3/g) | 3.2008+03 | 6.000E+04 | - | peNuec(17)
RO16 | Saturated zone {(cm**3/g) { 3.200B+03 | 6.000B+04 | --- | DCNUCS(17)
RO16 | Leach rate (/yx) | 0.000B+00 | 0.000E+00 | 3.455R-05 | ALBACH(17)
RO16 | Solubility constant | 0.000B+00 | 0.000E+00 | not used | SOLUBK(17)
| ! ! ! |
RO16 | Distribution coefficients for daughter U-233 | | | |
RO16 | Contaminated zone (cm**3/q) | 1.700B+01 | s5.000B+01 | --- | pewucc(1s)
RO16 | Saturated zone (cm*+3/q) | 1.700B+01 | 5.000B+01 | - { pcNues(18)
RO16 | Leach rate (/yx) | 0.000B+00 | 0.000E+00 | 6.466E~03 | ALBACH(18)
RO16 | Solubility constant | 0.000B+00 | 0.000B+00 | not used | SoLUBK(18)
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Summary : HWMF Soil Cleanup Guidelines: Open Space, @ 50 y and 15 orem/y
Pile : HWMFOSP.DAT
Site-Specific Parameter Summary (continued)

] |  User ] | Used by RESRAD | Parameter
Menu | Parameter | Input | Default | (If different from user input) | Name

: : : ; :
RO16 | Distribution coefficients for daughter U-236 | | | |
RO16 | Contaminated zone (cm**3/g) | 1.700B+01 | 5.000B+01 | --- | DeNvUcc(21)
RO16 | Saturated zone (cm**3/g) | 1.700B+01 | 5.000B+01 | --~ | DeNues (21)
R0O16 | Leach xate (/yx) | 0.000B+00 | 0.000B+00 | 6.466E-03 | ALRACH(21)
R016 | Solubility constant | 0.000B+00 | 0.000B+00 | not used | SOLUBK(21)

| ! l ! I
RO17 | Inhalation rate (m**3/yx) | 2.0008+04 | 8.400B+03 | --- | INHALR
RO17 | Mass loading for inhalation (g/m**3) | 1.0008-05 | 2.000B-04 | ——— | MLINH
R017 | Dilution length for airborne dust, inhalation {m)| 3.0008+00 | 3.000B+00 | -—- | M
RO17 | Bxposure duration | 32.000B+01 | 3.000B+01 | - | BD
Ro17 | shielding factor, inhalation | 1.000B+00 | 4.000B-01 | --- | sur3
RO17 | Shielding factor, external gamwma | 1.000B+00 | 7.000E-01 | --- | suF1
RO17 | Praction of time spent indoors | ©0.0008+00 | 5.000B-01 |} -— | PIND
RO17 | Praction of time spent outdoors (on site) | 7.3008-02 | 2.500B-01 | -——- | roTD
RO17 | shape factor flag, external gamma | 1.0008+00 | 1.000B+00 | 1 shows circular ARRBA. | s
RO17 | Radii of shape factor array (used if FS = -1): | | | |
RO17 | Outer annular radius (m), ring 1: | not used | 5.000E+01 | -—- | RAD_SHAPER( 1)
RO17 | Outer annular radius (m), ring 2: | not used | 7.071B+01 | --- | RAD_SHAPE( 2)
RO17 | Outer annular radius (m), ring 3: | not used | 0.000E+00 | -—-—- | RAD _SHAPR( 3)
RO17 | Outer annular radius (m), ring 4: | not used | 0.000E+00 | -— | RAD_SHAPER( 4)
RO17 | Outer amnular radius (m), xing S: | not used | 0.000B+00 | - | RAD SHAPR( §)
RO17 | Outer annular radius (m), ring 6: | not used | 0.000E+00 | -—-- | RAD_SHAPE ( 6)
RO17 | Outer annular radius (m), ring 7: | not used | 0.000B+00 | ——— | RAD_SHAPE( 7)
RO17 | Outer annular radius (m), ring 8: | not used | 0.000E+00 |} -—- | RAD_SHAPE( 8)
RO17 | Outer annular radius (m), ring 9: | not used | 0.000E+00 | -—- | RAD_SHAPE( 9)
RO17 | Outer annular radius (m), ring 10: | not used | 0.000B+00 | -—- | RAD_SHAPE(10)
RO17 | Outer annular radius (m), xring 11: | not used | 0.000EB+00 | - | RAD_SHAPE(11)
RO17 | Outer annular radius (m), ring 12: | not used | 0.000B+00 | -—- | RAD_SHAPE(12)

] ! I I I
RO17 | Practions of annular areas within ARBA: | | | |
RO17 | Ring 1 | not used | 1.000B+00 | -~ | FRACA( 1)
R017 | Ring 2 | not used | 2.732B-01 | --- | FRACA( 2)
RO17 | Ring 3 | not used | o0.000B+00 | -—- | PRACA( 3)
ROX7 | Ring 4 ] not used | 0.000B+00 | --- | FRACA( &)
RO17 | Ring 5 | not used | 0.000B+00 | -—- | FRACA( 5)
RO17 | Ring 6 | not used | 0.000B+00 | --- | FRACA( 6)
R0O17 | Ring 7 | not used | 0.000B+00 | - | FRACA( 7)
RO17 | Ring 8 | not used | 0.0008+00 | -— | FRACA( 8)
RO17 | Ring @9 | not used | 0.000E+00 | - | FRACA( 9)
RO17 | Ring 10 | not used | 0.000R+00 |} - | FRACA(10)
RO17 | Ring 11 | not used | 0.000B+00 | --- | FrACA(11)
RO17 | Ring 12 | not used | 0.000B+00 | --- | FRACA(12)

! I ! | I
RO18 | Fruits, vegetables and grain consumption (kg/yxr) | 1.600B+02 | 1.600B+02 | -—-- | DIBT(1)
R018 | Leafy vegetable -consumption (kg/yx) | 0.0008B+00 | 1.400B+01 | -—- | DIBT(2)
RO18 | Milk consumption (L/yr) | not used | 9.200B+01 | -—- | DIBT(3)
RO18 | Meat and poultxy consumption (kg/yx) | 6.300B+02 | 6.300B+01 | -—-- | DIBT(4)
Ro18 | Pish consumption (kg/yr) | not used | 5.400B+00 | --- | DIBT(S)
R018 | Other seafood consumption (kg/yx) | not used | 9.000E-01 | -—-- | DIBT(S6)
R0O18 | Soil ingestion rate (g/yx) | 3.650B+01 | 3.650EB+01 | ~—- | soIL
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Summary : HWHF Soil Cleanup Guidelines: Open Space, @ 50 y and 15 urem/y

File : HWMPOSP.DAT
Site-Specific Parametexr Summary (continued)

{ | User | | Used by RBSRAD | Parameter
Menu | Parameter | Input | Default | (If Qifferent from user input) | Name

} } ; } t
RO18 | Drinking water intake (L/yr) | not used | 5.100B+02 | --- | owr
R018 | Contamination fraction of drinking watexr | not used | 1.000E+00 | - | FDW
RO18 | Contamination fraction of household water | 0.000E+00 | 1.000E+00 | -—- | FHHW
RO18 | Contamination fraction of livestock water | 0.000B+00 | 1.000E+00 | --- | FLW
RO18 | Contamination fraction of irrigation water | 0.000B+00 | 1.000E+00 | - | PIRW
R0O18 | Contamination fraction of aquatic food | mot used | 5.000B-01 | --- | FrR9
RO18 | Contamination fraction of plant food | 6.000B-03 |-1 | --= | PPLANT
R018 | Contamination fraction of meat | 1.400B-01 |-2 | -—- | PMBAT
RO18 | Contamination fraction of milk | not used |-1 I --- | PMILK

I | I ! I
RO19 | Livestock fodder intake for meat (kg/day) | 1.360B+00 | 6.800B+01 | -—- | vFIS
RO19 | Livestock fodder intake -for milk (kg/day) | not used | 5.500E+01 | -—- | LFI6
RO19 | Livestock water intake for meat (L/day) | 5.000B+01 | 5.000E+01 | -—- | LwIs
R0O19 | Livestock water intake for milk (L/day) | not used | 1.600B+02 | - | LWIs
RO19 | Livestock soil intake (kg/day) | 1.000B-02 | 5.0008-01 | - | LsT
RO19 | Mass loading for foliar deposition (g/m**3) | 1.000B-05 | 1.000B-04 | -—- | MLFD
RO19 | Depth of soil wixing layer (m) | 1.5008-01 | 1.500B-01 | --- | DM
RO19 | Depth of roots (m) | 2.000B-01 | 9.0008B-01 | ——— | prOOT
RO19 | Drinking water fraction from ground water | 1.000B+00 | 1.000B+00 | -—- | FGWDW
RO19 | Household water fraction from ground water | not used | 1.000B+00 | - | PoWHH
RO19 | Livestock water fraction from ground water | 0.000B+00 | 1.000B+00 | --- | FeWLW
RO19 | Irrigation fraction from ground water | 0.000B+00 | 1.000E+00 | -—- | PGWIR

I ! | I I
Cl¢ | C-12 concentration in water (g/cm**3) | not used | 2.000E~05 | - | Ci2WIR
Ci4 | C-12 concentration in contaminated soil (g/g) | not used | 3.0008-02 | --- | ciz2cz
Cl4 | Fraction of vegetation carxbon from soil | not used | 2.0008-02 | --- | csoiL
Cl4 | Praction of vegetation carbon from air | not used | 9.800B-01 | --- | cair
Cl4 | C-14 evasion layer thickness in soil (m) | not used | 3.000B-01 | --- | puc
Ci4 | C-14 evasion flux rate from soil (1/sec) | not used@ | 7.000E-07 | --- | BVSN
C14 | C~12 evasion flux rate from soil (1/sec) | mot used | 1.000B-10 | - | REVSN
Ci4 | Fraction of grain in beef cattle feed | not used | 8.000E-01 | --- | AVFG4
Ci4 | Praction of grain in milk cow feed | not used | 2.000B-01 | - | AVEGS

! | I ] !
STOR | Storage times of contaminated foodstuffs (days): | | ] |
STOR | Fruits, non-leafy vegetables, and grain | 1.400B+01 | 1.400B+01 | == | STOR_T(1)
STOR | Leafy vegetables | 1.000B+00 | 1.000E+00 | -—— | sSTOR_T(2)
STOR | Milk | not used | 1.000E+00 | --- | STOR_T(3)
STOR | HMeat and poultry | 2.000B+01 | 2.000B+01 | --- | STOR_T(4)
STOR | PFish | not used | 7.000B+00 | --- | STOR_T(5)
STOR | Crustacea and mollusks | not used | 7.000B+00 | --= | STOR_T(6)
STOR |  Well water | 1.000B+00 | 1.000B+00 | - | STOR_T(7)
STOR | Surface watexr | 1.000B+00 | 1.000E+00 | -—- | STOR_T{(8)
STOR | Livestock fodder | 0.000B+00 | 4.500B+01 | --- | STOR_T(9)

I I 1 ! |
R021 | Thickness of building foundation (m) | not used | 1.500B-01 | -— | PLOOR
R021 | Bulk density of building foundation (g/cm**3) | not used | 2.400B+00 | -—- | DENSFL
R021 | Total porosity of the cover material | not used | 4.000B-01 | --- | TECV
R021 | Total-porosity of the building foundation | not used | 1.000E-01 | -—- | TPFL
R021 | Volumetric water content of the cover material | not used | 5.000R-02 | - | pH20CV
R021 | Volumetric water content of the foundation | not used | 3.000B-02 |} --- | PH20FL
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Page 13

File : HWMFOSP.DAT
Site-Specific Parameter Summary (continued)

| | User | | Used by RESRAD | Parameter
Menu | Parametexr | Input | Default | (If different from user input) | Name

: 1 : : :
RO21 | Diffusion coefficient for radon gas (m/sec): | | | |
RO21 | in cover material | not used | 2.000E-06 | --- | pIFCV
R021 | in foundation material | not used | 3.000B-07 | --- | DIPFL
RO21 | in contaminated zone soil | 2.000B-06 | 2.000B-06 | - | DIFCZ
R021 | Radon vertical dimension of mixing (m) | 2.000B+00 | 2.000B+00 | .- | HMIX
RO21 | Average annual wind speed (m/sec) | 6.230B+00 | 2.000B+00 | -—- | WIND
RO21 | Average building air exchange rate (i/hr) | not used | 5.000B-01 | --- | RBXG
RO21 | Height of the building (xoom) (m) | not used | 2.500B+00 | --- | HRM
RO21 | Building interior area factor | not used | 0.000B+00 | code computed (time dependent) | FAI
RO21 | Building depth below ground surface (m) | not used |-1.000E+00 | - | DMPL
RO21 | Bmanating power of Rn-222 gas | 2.500B-01 | 2.500B-01 | -—-- | BMANA(1)
R021 | Bmanating power of Rn-220 gas | 1.5008-01 | 1.500B-01 | -— | BMANA(2)

1 ) 1 )

Summary of Pathway Selections

Pathway | User Selection
}
1 -- external gamma ] active
2 -- inhalation (w/o radon) | active
3 -- plant ingestion | active
4 -- meat ingestion | active
5 -- milk ingestion | suppressed
6 -- acquatic foods | suppressed
7 -- drinking water | suppressed
8 -- soil ingestion | active
9 -- radon | active
1
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Summary : HWMF Soil Cleanup Guidelines: Open Space, @ 50 y and 15 wmrem/y

File : HWWMFOSP.DAT
Contaminated Zone Dimensions Initial Soil Concentrations, pCi/g

Area: 19315.00 square meters Am-241 1.000B+00
Thickness: 3.66 meters Co-60 1.000B+00
Covexr Depth: 0.00 meters Cs~137 1.000E+00
Pu-238 1.000B+00
Pu-239 1.000B+00
Pu-240 1.000B+00
Ra-226 1.000B+00
Sx-90 1.000B+00
U-234 1.Q00E+00
U-235 1.000B+00
U-238 1.000E+00

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

Total Mixture Sum M(t) = PFraction of Basic Dose Limit Received at Time (t)

t (years): 0.000E+00 1.000E+00 3.000E+00 1.000B+01 3.000E+01 5.000B+01 1.000E+02 3.000E+02 5.000E+02 1.000E+03
TDOSE(t): 2.394B+00 2.246B+00 2.000E+00 1.497B+00 1.126B+00 1.041B+00 9.307B-01 6.919B-01 G5.350B-01 2.916E-01
M(t): 1.596B-01 1.497B-01 1.334B-01 9.981E-02 7.5058B-02 6.939B-02 6.205B-02 4.613B-02 3.567B-02 1.944BE-02

Maximum TDOSE(t): 2.394E+00 mrem/yx at t = 0.000B+00 years
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Summary : HWMP Soil Cleanup Guidelines: Open Space, @ 50 y and 15 mrem/y

File : HWMFOSP.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 = 5.000E+01 years
Water Independent Pathways (Inhalation excludes radon)
Ground Inhalation Radon Plant Meat Milk Soil
Radio-
Nuclide mwmrem/yr fract. urem/yr fract. mwren/yxr £fract. wrem/yr E£ract. mrem/yr £ract. mrem/yr fract. wmrem/yx fract.

Am-241 2.865B-03 0.0028 §5.840B-03 0.0056 0.000B+00 0.0000 3.218B-03 0.0031 1.680B-05 0.0000 0.000E+00 0.0000 8.926B-03 0.0086
Co-60 1.426B-03 0.0014 3.981B-09 0.0000 0.000B+00 0.0000 2.615B-06 0.0000 7.1208E-07 0.0000 0.000B+00 0.0000 9.118E-08 0.0000
Cs-137 6.528B-02 0.0627 1.267E-07 0.0000 0.000B+00 0.0000 5.330B-04 0.0005 2.365B-04 0.0002 O0.000E+00 0.0000 3.702B-05 0.0000
Pu-238 7.296B-06 0.0000 3.737B-03 0.0036 4.096B-14 0.0000 2.049B-03 0.0020 2.138B-05 0.0000 0.000E+00 0.0000 5.687E-03 0.0055
Pu-239 2.057B-05 0.0000 6.061B-03 0.0058 0.000B+00 0.0000 3.361B-03 0.0032 3.508B-05 0.0000 O.000E+00 0.0000 9.3258B-03 0.0090
Pu-240 1.047B-05 0.0000 6.038B-03 0.0058 2.585B-18 0.0000 3.348E-03 0.0032 3.494B-05 0.0000 O.000E+00 0.0000 9.289B-03 0.0089
Ra-226 7.278B-01 0.6992 3.646B-04 0.0004 2.029E~04 0.0002 1.006B-01 0.0967 1.624B-03 0.0016 0.000E+00 0.0000 1.785E-02 0.0172
Sx-90 9,176B-05 0.0001 9.566B-07 0.0000 0.000E+00 0.0000 2.249B-03 0.0022 2.303B-04 0.0002 0.000E+00 0.0000 2.083E-05 0.0000
U-234 2.406B-05 0.0000 1.367B-03 0.0013 9.282B-10 0.0000 4.921B-04 0.0005 8.239B-06 0.0000 0.000E+00 0.0000 5.463E-04 0.0005
U-235 3.843B-02 0.0369 1.333B-03 0.0013 0.000B+00 0.0000 5.721B-04 0.0005 1.772BE-05 0.0000 O0.000B+00 0.0000 5.587E-04 0.0005
U-238 6.878B~03 0.0066 1.221B-03 0.0012 4.178B-14 0.0000 4.674E-04 0.0004 7.827E-06 0.0000 0.000E+00 0.0000 5.188E-04 0.0005

Total 8.428B-01 0.8097 2.596B-02 0.0249 2.029E-04 0.0002 1.1698-01 0.1123 2.233B-03 0.0021 0.000E+00 0.0000 5.280BE-02 0.0507

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

As mrem/yr and Fraction of Total Dose At t = 5.000B+01 vears

Water Dependent Pathways

Watexr Fish Radon Plant Heat Milk All Pathways*
Radio-

Nuclide wmrem/yr £fract. mrem/yr fract. wrem/yr fract. wrem/yr £ract. nrem/yr fract. wrem/yx fract. mren/yr fract.

Am-241 0.000B+00 0.0000 0.000B+00 0.0000 0.000B+00 0.0000 0.000B+00 0.0000 0.000B+00 0.0000 0.000B+00 0.0000 2.086B-02 0.0200
Co-60 0.000B+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.0C0B+00 0.0000 O0.000E+00 0.0000 1.429E-03 0.0014
Cs-137 0.000B+00 0.0000 O0.000B+00 0.0000 ©0.000B+00 0.0000 0.000B+00 0.0000 O0.000B+00 0.0000 0.000B+00 0.0000 6.609B-02 0.0635
Pu-238 0.000E+00 0.0000 0.000B+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000B+00 0.0000 O0.000E+00 0.0000 1.150B-02 0.0110
Pu-239 0.000B+00 0.0000 O0.000E+00 0.0000 0.000B+00 0.0000 0.000B+00 0.0000 O0.000B+00 0.0000 O0.000E+00 0.0000 1.880B-02 0.0181
Pu-240 0.000B+00 0.0000 0.000B+00 0.0000 0.000B+00 0.0000 ©0.000B+00 0.0000 0.000B+00 0.0000 0.000E+00 0.0000 1.872B-02 0.0180
Ra-226 0.000B+00 0.0000 0.000B+00 0.0000 0.000B+00 0.0000 0.0008B+00 0.0000 0.000B+00 0.0000 0.000E+00 0.0000 8.485B-01 0.8151
Sr-90 0.000R+00 0.0000 0.000B+00 0.0000 0.000B+00 0.0000 0.000B+00 0.0000 0.000B+00 0.0000 0.000B+00 0.0000 2.593E-03 0.0025
U-234 0.000B+00 0.0000 0.000E+00 0.0000 0.000B+00 0.0000 O0.000B+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 2.438E-03 0.0023
U-235 0.000B+00 0.0000 0.000B+00 0.0000 0.000B+00 0.0000 0.000B+00 0.0000 0.000B+00 0.0000 0.000B+00 0.0000 4.091B-02 0.0393
U-238 0.000B+00 0.0000 0.000B+00 0.0000 O0.000B+00 0.0000 O©.000E+00 0.0000 0.000E+00 0.0000 ©0.000B+00 0.0000 9.093E-03 0.0087

Total 0.000B+00 0.0000 0.000B+00 0.0000 0.000E+00 0.0000 0.000B+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.041E+00 1.0000

*Sum of all water independent and dependent pathways.
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Summary : HWMF Soil Cleanup Guidelines: Open Space, @ 50 y and 15 mrem/y

File : HWMPOSP.DAT
Dose/Source Ratios Summed Over All Pathways
Parent and Progeny Principal Radionuclide Contributions Indicated
Parent Product Branch DSR(j,t) (mrem/yx)/(pCi/g)
(1) (3 Fraction t= 0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000B+01 5.000E+01 1.000B+02 3.000E+02 5.000B+02 1.000B+03

U-238 U-238 1.000B+00 1.256B-02 1.248B-02 1.232B-02 1.178B-02 1.035B-02 9.093R-03 6.581B-03 1.806B-03 4.954B-04 1.954B-05
U-238 U-234 1.000E+00 0.000B+00 9.539R8-09 2.810E-08 8.936E-08 2.354RB-07 3.447B-07 4.989R-07 4.105B-07 1.877B-07 1.479B-08
U-238 Th-230 1.000E+00 0.000B+00 8.692B-14 7.675B-13 8.245B-12 6.805B-11 1.736B-10 5.644B-10 2.360B-09 3.385B-09 3.940B-09
U-238 Ra-226 1.000B+00 0.000B+00 1.527B-15 4.092B-14 1.478B-12 3.719B-11 1.606B-10 1.082B~09 1.533B-08 3.980B-08 9.613E-~08
g-238 Pb-210 1.000B+00 0.000B+00 1.902B-18 1.191B-16 1.252E-14 8.254B-13 5.356B-12 5.788B-11 1.331E-09 3.877B-09 1.012E-08
U-238 EDSR(3) 1.256B-02 1.248E-02 1.232E-02 1.178B-02 1.035E-02 9.093B-03 6.581E-03 1.806B-03 4.957B-04 1.966B-05

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

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

Basic Radiation Dose Limit = 15 amrem/yr

Nuclide

(1) t= 0.000B+00 1.000E+00 3.000E+00 1.000B+01 3.000B+01 5.000B+01 1.0008B+02 3.000B+02 5.000E+02 1.000B+03
Am-241 6.616B+02 6.627B+02 6.649B+02 6.727B+02 6.954R+02 7.189B+02 7.812B+02 1.089E+03 1.519B+03 3.486R+03
Co-60 1.335B+01 1.525BE+01 1.992B+01 5.065E+01 7.291B+02 1.049B+04 8.25084+06 *1.131B+15 *1.131B+15 *1.131B+15
Cs-137 6.307B+01 6.471B+01 6.811B+01 8.148B+01 1.360B+02 2.270B+02 8.168E+02 1.370B+05 2.298B+07 8.376B+12
Pu-238 8.698B+02 8.769E+02 8.912E+02 9.432B+02 1.109B+03 1.304E+03 1.955B+03 9.881B+03 4.992B+04 2.816E+06
Pu-239 7.886B+02 7.888E+02 7.892B+02 7.905B+02 7.941B+02 7.978BE+02 8.070B+02 8.449B+02 8.847B+02 9.924B+02
Pu-240 7.891B+02 7.893B+02 7.898B+02 7.915B+02 7.964B+02 8.013B+02 8.137B+02 8.652B+02 9.200B+02 1.073B+03
Ra-226 1.804B+01  1.800B+01  1.793B+01 1.775B+01  1.756B+01 1.768B+01  1.852B+01  2.382B+01 3.079B+01  5.848B+01
Sr-90 2.955E+02 3.137E+02  3.533B+02 5.357B+02 1.760E+03 5.784E+03  1.132B+05 1.661E+10 *1.365B+14 *1.365E+14
U-234 4.464B+03 4.493B+03 4.552E+03 4.762B+03 5.415B+03 6.153B+03 8.440E+03 2.633E+04 5.145E+04 5.157B+04
U-235 2.673B+02 2.690B+02 2.725B+02 2.849B+02 3.234E+02 3.667E+02 4.998B+02 1.609B+03 4.161E+03 1.074E+04
U-238 1.194B+03 1.202B+03 1.217B+03 1.274B+03 1.449E+03 1.650B+03 2.279E+03 8.305B+03 3.026B+04 *3.360B+05

*at specific activity limit
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Summary : HWMF Soil Cleanup Guidelines: Open Space, @ 50 y and 15 mrenm/y
File : HWMFOSP,DAT
Individual Nuclide Dose Summed Over All Pathways
Parent Nuclide and Branch Fraction Indicated
Nuclide Parent BRP(i) DOSB(j,t), urem/yx / 0/}

(3) (i) t= 0.000BE+00 1.000B+00 3.000B+00 1.000E+01 3.000B+01 5.000E+01 1.000E+02 3.000E+02 5.000BE+02 1.000E+03
Am-241 Am-241 1.000B+00 2.267B~02 2.263B-02 2.256B-02 2.230B-02 2.157E-02 2.086B-02 1.920B-02 1.377E-02 9.876B-03 4.302E-03
Np-237 Am-241 1.000B+00 0.000B+00 5.861B-08 1.717B-07 5.281B-07 1.271B-06 1.722E-06 2.168B-06 1.793BR-06 1.289E-06 5.615E-07
U-233 Am-241 1.000B+00 0.000E+00 2.762B-15 2.257B-14 2.276B-13 1.677B-12 3.866B-12 1.001E-11 2.160B-11 1.579B-11 5.6778B-12
Th-229 Am-241 1.000B+00 0.000B+00 3.472B-18 9.256E-17 3.250B-15 7.594B-14 3.060E-13 1.768B-12 1.647B-11 3.373E-11 6.112B-11
Co-60 Co-60 1.000B+00 1.124E+00 9.834B-01 7.532E-01 2.962B-01 2.057B-02 1.425B-03 1.818B-06 4.761RB-18 1.244E-29 0.000B+00
Cs-137 Cs-137 1.000E+00 2.378B-01 2.318B-01 2.202E-01 1.841E-01 1.103B-~01 6.605B-02 1.8368-02 1.095E-04 6.526RB~07 1.791B-12
Pu-238 Pu-238 1.000B+00 1.724B-02 1.711B-02 1.683E-02 1.590B-02 1.352B-02 1.150B-02 7.671E-03 1.518R-03 3.003RB-04 5.229B-06
U-234 Pu-238 1.000B+00 0.000B+00 5.486E-09 2.799R-08 8.859E-08 2.297B-07 3.310B-07 4.602E~07 3.245B-07 1.282B-07 7.281R-~09
U-234 U-234 1.000B+00 3.3608-0} 3.338B-03 3.295E-03 3.149B-03 2.767B-03 2.431E-03 1.759B-03 4.825B-04 1.323E-04 5.210B-06
U-234 U-238 1.000B+00 0.000B+00 9.539B-09 2.810B-08 8.936E-08 2.354B-07 3.447E-07 4.9898B-07 4.1058-07 1.877B-07 1.479E-08
U-234 EDOSE(j): 3.360B-03 3.338B-03 3.295E~03 3.150B-03 2.768B-03 2.432E-03 1.760B-03 4.832B-04 1.326RB-04 5.232R-06
Th-230 Pu-238 1.000B+00 0.000B+00 8.686B-14 7.663E-13 8.201E-12 6.697E-11 1.691E-10 5.364E-10 2.074E-09 2.831B-09 3.158B-09
Th-230 U-234 1.000B+00 0.000E+00 6.091E-08 1.806E-07 5.875B-07 1.653B-06 2.588BE-06 4.455B-06 7.960B-06 8.863E-06 9.021E-06
Th-230 U-238 1.000B+00 0.000B+00 8.692B-14 7.675E~13 8.245E-12 6.805E-11 1.736B-10 5.644B-10 2.360B-09 3.385R-09 3.940E-09
Th-230 EIDOSE(j): 0.000B+00 6.091E-08 1.806B-07 5.875B-07 1.653B-06 2.588E-06 4.456E-06 7.964BE-06 8.869E-06 9.028E-06
Ra-226 Pu-238 1.000B+00 0.000B+00 1.526B-15 4.087E-14 1.472E-12 3.675B-11 1.574B-10 1.041B-09 1.390B-08 3.460E-08 7.922B-08
Ra-226 Ra-226 1.000B+00 8.313B-01 8.303E-01 8.281E-01 8.207B-01 7.999B-01 7.797B-01 7.312E-01 5.657E-01 4.377B-01 2.304R-01
Ra-226 U-234 1.0008B+00 0.000B+00 1.617B-09 1.448B-08 1.580B-07 1.351E-06 3.567B-06 1.262B-05 7.253B-05 1.366E-04 2.501E-04
Ra-226 U-238 1.000B+00 0.000E+00 1.527B-15 4.092E-14 1.478E-12 3.719E-11 1.606E-10 1.082B-09 1.533B-08 3.980B-08 9.613B-08
Ra-226 ZIDOSE(j): 8.313E-01 8.303E-01 8.281E-01 8.207E-01 7.999B-01 7.797B-01 7.312B-01 5.658E-01 4.378B-01 2.307E-01
Pb-210 Pu-~238 1.000B+00 0.000B+00 1.902E-18 1.190B-16 1.247B-14 8.173E-13 S.268B-12 5.600B-11 1.215E-09 3.387B-09 8.357E-09
Pb-210 Ra-226 1.000B+00 0.000B+00 3.124B-03 8.425B-03 2.445E-02 5.406B-02 6.879BE-02 7.869B-02 6.398E-02 4.951B-02 2.607B-02
Pb-210 U-234 1.000B+00 0.000B+00 2.4838B-12 5.415E-11 1.735E~-09 3.807B-08 1.476B-07 7.372B-07 6.746B-06 1.377B-05 2.656B-05
Pb-210 U-238 1.000B+00 0.000B+00 1.902B-18 1.191BE-16 1.252B-14 8.254R-13 5.356B-12 5.788E-11 1.331B-05 3.877B-09 1.012R-08
Pb-210 ZIDOSE(j): 0.000B+00 3.124BE~03 8.425B-03 2.445E-02 5.406B-02 6.879E-02 7.870B-02 6.399B-02 4.952B-02 2.609B-02
Pu-239 Pu-239 1.000B+00 1.902B-02 1.902E-02 1.901B-02 1.898RB-02 1.889B-02 1.880B-02 1.859B-02 1.775B-02 1.696B-02 1.511BE-02
U-~-235 Pu-239 1.000B+00 0.000B+00 5.509B-11 1.641E-10 5.345R-10 1.502B-09 2.347B-0% 4.018E-09 6.997B-09 7.550B-05 7.028B-09
U-235 U-235 1.000B+00 5.611B-02 5.575E~02 5.503B-02 5.260B-02 4.622E-02 4.061B-02 2.9398B-02 8.064R-03 2.213E-03 8.725B-05
U-235§ EDOSB(j): 5.611B-02 5.575B-02 5.503B-02 5.260B~-02 4.622E-02 4.061B-02 2.939B-02 8.064E-03 2.213B-03 8.726B-05
Pa-231 Pu-239 1.000B+00 0.000B+00 1.815B-15 1.614E-14 1.760E-13 1.513B-12 4.020B-12 1.444B-11 8.859B-11 1.786RB-10 3.864R-10
Pa-231 U-235 1.000B+00 0.000B+00 3.662E-06 1.087E-05 3.536E-05 9.931B-05 1.552E-04 2.658B-04 4.633B-04 5.005E-04 4.677E-04
Pa-231 EIDOSE(j): 0.000B+00 3.662BE-06 1.087E-05 3.536RB-05 9.931E-05 1.552B-04 2.658B-04 4.633E-04 5.006B-04 4.677B-04
Ac-227 Pu-239 1.000B+00 0.000B+00 3.585B-17 9.179B-16 3.145B-14 7.051B-13 2.752B-12 1.505B-11 1.349B-10 2.942B-10 6.701B-10
Ac-227 U-235  1.000B+00 0.000B+00 1.071B-07 9.180B-07 9.267B-06 6.542B-05 1.453R-04 3.546B-04 7.975R-04 8.513B-04 8.418B-04
Ac-227 ZIDOSE(j): 0.000E+00 1.071EB-07 9.180B-07 9.267E-06 6.542B-05 1.453E-04 3.546B-04 7.975BE-04 8.913E-04 8.418E-04
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Summary : HWMF Soil Cleanup Guidelines: Open Space, @ 50 y and 15 mren/y
Pile : HWMFOSP.DAT
Individual Nuclide Dose Summed Over All Pathways
Parent Nuclide and Branch Fraction Indicated
Nuclide Parent BRF(i) DOSE(j,t), mrem/yr/é(;‘/g-

(3) (i) t= 0.000B+00 1.000B+00 2.000B+00 1.000B+01 3.000B+01 5.000B+01 1.000BE+02 3.000B+02 5.000E+02 1.000E+03
Pu-240 Pu-240 1.000B+00 1.501E-02 1.900E-02 1.899R-02 1.895B-02 1.884B-02 1.872B-02 1.843B-02 1.734E-02 1.630B-02 1.398E-02
U-236 Pu-240 1.000EB+00 0.000B+00 9.397B-11 2.794B-10 9.091EB-10 2.551E-09 3.983B-05 6.806RB-09 1.172B-08 1.249B-08 1.120E-08
Th-232 Pu-240 1.000E+00 0.000B+00 2.433B-20 2.180B-19 2.384B-18 2.053E-17 5.458E-17 1.965E-16 1.216E-15 2.477BE-15 5.509B-15
Ra-228 Pu-240 1.000B+00 0.000B+00 1.348E-20 3.418B-19 1.035E-17 1.746B-16 5.642BE-~16 2.383B-15 1.644R-14 3.415R-14 7.696E-14
Th-228 Pu-240 1.000B+00 0.000B+00 1.731B-21 1.166B-19 8.229BE-18 2.129B-16 7.566B-16 3.418B-15 2.454B-14 5.133B-14 1.162E-13
Sr-90 Sr-50 1.000B+00 5.075E~-02 4.782E-02 4.246B~02 2.800B-02 8.521B-03 2.593E-03 1.325B-04 9.033B-10 6.158B-15 7.468E-28
U-238 U-238 1.000B+00 1.256R-02 1.248B-02 1.232E-02 1.1788B-02 1.035B-02 9.093BE-03 6.581R-03 1.806B-03 4.954B~-04 1.3954E-05
BRF(i) is the branch fraction of the parent nuclide.
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Soil Bore Concentrations (pCi/g)
for the Various Depth Intervals

C-1







Cs 137 Soil Bore Concentration vs. Depth Interval

Cs 137 Concentration* Cs 137 Cs 137 Cs 137 Cs 137
Soil Bore 1.D. No.** Conc.: 0-1 ft Interval| Conc.: 14 ft Interval| Conc.: 4-8 ft Interval| Conc.: 8-12 ft Inten
(pCilg) (pCi/g) (pCilg) (pCi/g)

SB16 14
SB17 5.1
SB18 21
SB19 30
SB20 92
SB21 63
SB22 324
SB23 130
SB24 540
SB25 2300 82 80
SB26 160
SB27 23000 1000 350 131
SB29 500
SB30 13
SB31 33
SB32 1300 1000 1900 110
SB33 320 280 99
SB34 270
SB35 44000 2.2 1400 1700
SB36 36000 330 6700
SB37 810000 180 4700 6400
SB38 230000 7.2 27000
SB39 38000 310 840 230
SB40 515000 2800 18000 1500
SB41 480
SB42 1.2
SB44 1800
SB45 780
SB46 70
SB48 140
SB50 62000 120
SB51 9.4
SB52 130 0.56 1
SB55 1000
SB56 6700

Arithmetic Average 50720 510 5553 1678

* QU I FS Vol. 2 Appendix F

** Soil bore results at locations within 67 pCi/g contour.
If no result is reported, the detected concentration was

below the critical detection level.




Sr 90 Soil Bore Concentrations vs. Depth Interval

Sr 90 Concentration* Sr 90 Sr 90 Sr 90 Sr80
Soil Bore I.D. No.** Conc.: 0-1 ft Interval{ Conc.: 1-4 ft Interval| Conc.: 4-8 ft Interval{ Conc.: 8-12 ft Inten
(pCi/g) (pCi/g) (pCilg) (pCi/g)

SB16 6
SB17 5.1
SB18 1.6
SB19 1.6
SB20 2.3
SB21 40
SB22 1.8
SB23 1.2
SB24 4.9
SB25 26 0.04 1.1
SB26 1.3
SB27 210 12 0.51 0.054
SB29 62
SB30 1.5
SB31 1.3
SB32 30 31 62 18
SB33 4.1 16 8.3
SB34 6.1
SB35 190 1 5.9 5.1
SB36 230 4.44 6.3
SB37 1300 1.8 5.2 57
SB38 820 0.14 120
SB38 260 6.9 5.8 2.1
SB40 410 5.1 92 1.2
SB41 45
SB42 0.66
SB44 19
SB45 17
SB46 4.7
SB48 13
SB50 120 2.3
SB51 1.156
SB52 1.8 2.7 0.16
SB55 8.8
SB56 90

Arithmetic Average 112 7 28 14

* QU | FS Vol. 2 Appendix F

** Soil bore results at locations within 67 pCi/g contour for Cs137.

If no result is reported, the detected concentration was

below the critical detection level.




U 235 Soil Bore Concentrations vs. Depth Interval

U 235 Concentration* U 235 U 235 U 235 U 235
Soil Bore I.D. No.** Conc.: 0-1 ft Interval| Conc.: 1-4 ft Interval| Conc.: 4-8 ft Interval| Conc.: 8-12 ft Inten
(det=detected>MDC ) (pCilq) (pCi/q) (pCilq) (pCi/g)
SB16 det A 0.093
SB17 0.78U
SB18 0.95 U
SB19 2U
SB20 16U
SB21 0.84 U
SB22 det A 0.034
SB23 15U
SB24 27U
SB25 12U 1.3U 12U
SB26 16U
SB27 30U 9uU 2.3U 15U
SB29 45U
SB30 0.75 U
SB31 1.1U
SB32 45U 49U 82U 2U
SB33detA&B 0.068 0.24 1.8U
SB34 2.1U
SB35 28 U 0.83U 13U 12U
SB36 det A 0.28 0.84 U 47U
SB37 770U 2.0U 16U 20U
SB38 120U 0.7 U 33U
SB39 21U 26U 35U 2.1U
SB40 400U 14 U 34U 36U
SB41 29U
SB42 0.44 U
SB44 det A 0.13
SB45 det A 0.053
SB46 1.3U
SB48 16U
SB50 68 U 15U
SB51 0.86 U
SB52 14U 15U 0.78 U
SB55 51U
SB56 45U
Max. Detectable Conc. 0.28 0.24

*QU | FS Vol. 2 Appendix F

** Soil bore results at locations within 67 pCi/g contour for Cs137.

U = undetected at critical level i.e., 2 {imes measurement error.




Am 241 Soil Bore Concentrations vs. Depth Interval

Am 241 Concentration™ Am 241 Am 241 Am 241 Am 241
Soil Bore 1.D. No.** Conc.: 0-1 ft Interval| Conc.: 1-4 ft Interval| Conc.: 4-8 ft Interval| Conc.: 8-12 ft Inten
(det=detected >MDC ) (pCilg) (pCi/q) (pCilq) (pCi/g)
SB16
SB17 0.63 U
SB18 0.86 U
SB19 7U
$B20 1.3U
SB21det A 0.79
SB22
SB23 1.5U
SB24 0.78 U
SB25 10U 1U 0.99U
SB26 043U
SB27 25U 7U 1.9U 1.3 U
SB29 37U
SB30 0.21U
SB31 0.96 U
SB32 43U 4U 6.5U 1.7U
SB33 det A 0.26
SB34 21U
SB35 75U 0.65U 48U 10U
SB36 det A 4.5 0.88U 18U
SB37 190U 17U 3.7U 49U
SB38 31U 0.62 U 28U
SB39 58U 21U 29U 1.8U
SB40 100 U 11U 27U 31U
SB41 28U
SB42 0.51U
SB44 det A 0.27
SB45 det A 0.44
SB46 15U
SB48 047U
SB50 57U 12U
SB51 0.79 U
SB52 14U 5U 0.64U
SB55 41U
SB56 172 U
Max. Detectable Conc. 4.5

* QU I FS Vol. 2 Appendix F

** Soil Bore results at locations within 67 pCi/g Contour for Cs137

U = undetected at critical level i.e., 2 times measurement error
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Volume Weighted Arithmetic and
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Cs 137 & Sr 90 Arithmetic Average Concentration vs. Depth Interval

Cs 137 Concentration® Cs 137 1 Cs 137 | Cs137 | Cs 137 I
Soll Bore LD. Ko™ Conc.: 0-1 ftinterval Conc.: 14 Rintervall Conc.: 4.8 ftInterval Conc.: 8-12 Rinterval
) {pCvq) (oCtla)
$816 14
$817 51
$818 21
s819 30
$820 92
SB21 63
$822 324
$B23 130
SB24 540
$825 2300 82 80
$826 160
SB27 23000 1000 350 133
$829 S00
SB30 13
$B31 33
$832 1300 1000 190¢ 110
$833 320 280 99
$834 270
$835 44000 22 1400 1700
SB36 36000 330 6700
$837 810000 190 4700 6400
$838 230000 72 27000
$839 38000 310 840 230
SB4O 515000 2800 18000 1500
SB41 480
$842 12
SB44 1800
$845 780
SB46 70
SB48 140
$850 62000 120
S851 94
$852 130 056 1
$855 1000
SBS6 6700
Arithmetic Average 50720 510 5553 1678
*OUIFS Vol 2 Appendx F
** Soil bore results atlocatons withn 67 pCug contour.
|If 0O resultes "fmd the detacted concentadon was
Delow the cridcal detacton leval
Cs1370-11t Cs137141 Cs13743 1 Cs137 8121t

51016

ean

Mean

Standand Eror

1200
Sr 90 Concentraton® Sr90 Srs0 Sr90
tm Conc.: 14 ftintervak Conc.: 4-8 ft Intervall Conc.: 8-12 ft Interval
(pCug) —.(pC¥q)
$816
$B17
SB18
S§B819
SB20 3
s821 40
$822 18
$823 12
$B24 49
SB25 26 004 1.1
SB26 3
SB27 210 12 0.51 0.054
$B29 62
$830 5
SB31 3
SB32 30 N 62 18
SB33 4.1 16 83
SB34 61
$835 190 1 51
§836 230 444
$837 1300 18 .2 57
$B838 820 014 20
SB39 260 6.9 58 21
SB40 410 51 92 12
$B41 45
SB42 066
SBa4 18
SB45 17
SB46 47
SB4s 13
SBS0 120 23
SB51 115
5852 18 27 Q.16
SBSS 88
$856 S0
Arithmetic A e 112 7 28 14

"OQUIFS Vol. 2 Appendx F

** Soi bore resulls atlocadons withn 67 pCilg conbur for C$137.

1t no resuitis reportad, the detacted concentraton was

Delow he cndcal datecton level

Sre0 6-1 fStts Srs0 14 feStats Srso43ntsat Sr90 8-12 e Stats

H no results are Ested the

d as below the criical level, i.e.. undetected.
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Cs 137 & Sr 90 Geometric Average Concentration vs. Depth Interval

Cs 137 Conoentration® Cs 137 LnCs137 Cs 137 LnCs 137 C= 137 nCs 137 Cs 137 LnCs 137
Soid Bors LD. No.™ Cons.: 0-1 ft interval | Conc.: 0-1 ft Intecval | Conc.: 1-4 ft intarval | Conc.: 1-4 ft interval | Conc.: 48 Rt interval | Conc.: 4.8 ft interval | Conc.: 8-12 f Interval | Conc.: 8-12 ft Interval
(pCi/g) {pC¥g) (pCVa) (pCi/g)
SB16 4 .6391
S817 5.1 6292
S818 21 0445
S819 30 4012
$820 7] .5218
SE21 63 4.1431
s82 324 .7807
S8 130 4.8675 .
SE24 540 2916
5825 2300 . 7407 82 4.4067 80 4.3820
SE26 60 .0752
SB827 23000 10.0432 1000 69078 350 5.8579 3 4.8752
SE29 500 2146
S830 13 2.5649
5831 33 .4965
5832 1300 1701 1000 6.9078 1900 7.54%6 110 4.7005
5833 320 .7683 280 5.6348 9 4.5951
SBY 270 .5984
SB35 44000 10.6919 22 .7885 400 2442 1700 74384
SB36 36000 10.4913 30 .7991 6700 .8099
SBY7 810000 13.6048 180 2470 4700 L4553 6400 8.764%
$838 230000 12.3458 72 9741 27000 102038
S839 38000 10 5453 310 7366 840 6.7334 230 54381
SB40 515000 13.1519 2800 9374 18000 9.7381 1500 7.3132
SsSB4 480 1738
SB42 1.2 1823
SBH 1800 4955
SB4S 780 .6593
S846 70 2485
SB48 140 .9416
S8%0 62000 11.0349 120 4.7875
$B51 9.4 2.2407
SB52 130 .8675 0.56 1 2.3979
£855 1000 .9078
SBS% 6700 .8099
* QU FSVel. 2 Appendix F
** Soll bore resutts at locations withn 67 pClig contor.
Cs 137 1-4ft Ln Stats Cs 137 481t Ln Stats Cs 137 8-12ft Ln Stats
Geometric Mean 5.1025 i X
Standard Error 04508
IMeda.n 56348
Mode Io.oooo
Standard Deviation 2.1149
Variance 14.4727 Vanance
Kurtosis 1-1.5557 [Kurtosts
EWNEsS l&zu |$xzwnss
Range 7.9374 Renge
Mnimum 10 7885 i Munimm
TMaximum 17.9374 IMaﬁmrn Masmum
156.1271 Sum 76.0271 Sum 38.5204
Count 11.0000 Court 11.0000 Count 6.0000
| Sr $0 Conosntration® Sr 90 LnSr9o Sc 90 LnSr90 Sc 80 nSc90 Sr 80 LnSrs0
Soil Bors LD. No.™ Conoc.: 0-1 ft interval | Cone.: 0-1 ftintecval | Conc.: 1-4 ft interval | Conc.: 1-4 ft interval | Conc.: 4-B t interval | Cona.: 4-8 ft intecval | Conc.: 8-12 f2 interval | Conc.: 3-12 ft Intecval
_(pCig)
$816, [] 7918
SB17 . 5292
5818 .4700
SB19 .4700
S820 2.3 .8329
5821 40 6883
SEx2 1.8 .5878
SB23 1.2 1823
Se24 .9 5892
$825 26 258 0.0¢4 -32189 11 0.0853
SB26 13 262
SB27 210 AT 12 24849 051 -0.6733 0.054 -2.9188
SB29 62 4.127
$B8Y 15 4055
SB31 1.3 .2624
$B32 30 4012 31 34340 62 4.1271 18 2.8904
SB33 4.3 4110 16 27726 83 2.1163
SBMY 6.1 8083
5835 180 2470 1 .0000 5.9 7750 5.1 1.6292
SB35 230 4381 4.44 4907 6.3 8405
S837 1300 1701 1.8 .5878 52 5487 57 4.0431
SB38 820 7093 0.14 -1.9661 120 7875
S839 260 .5607 6.9 1.9315 58 71579 21 0.7419
SB40 410 .0162 5.1 1.6292 92 4.5218 12 0.1823
S84 45 .8067
5842 0.66 -0.4155
SsSB4 18 9444
5845 17 .8332
SB4S 4.7 5476
S848 13 5649
5850 120 4.7875 23 0.8329
5851 1.15 .1398
£852 1.8 .5878 27 09933 0.16 -1.8326
§B55 88 1748
5856 90 4998
* OUI FS Vol. 2 Appendx F
** Sof bore resuts at locations wathin 67 contour for Cs137.
Srs0s12tinStats |
.8331 Geometric Mean .0347
4286 Standard Error .6710
.7750 Median .1856
.0000 Mode 0.0000
|2.09%6 Standard Deviation 24194
4083 Varisnce 5.8536
0123 Kixtosis 2.0122
2378 Skewness 0.3906
6201 Range 6.9618
-1.8326 Mirkmum -2.9188
4.7875 |Maxormum 14.0431
20.1643 lﬁn 6.5682
11.0000 Courg 6.0000
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Cs 137 & Sr 90 Arithmetic Average Concentration vs. Derived Concentration Guideline Limit

Vol-Weighted Arithmetic Avg Cone.

vs. Soil Cleanup Goal/Limit

Avg Conc Excav. © 100 mram/iyr

Radionuclide Cs 137 Conc @ Midpoint Volume in Conge. Range Vol-Weighted Arithmetic Avg Conc.
Cesium 137 Conc. Range {pCilg) {CY) (pCilg)
1500 to 2800 pCilg 2150 2020 543
2,800 to 5,600 pCilg 4200 3200 1680
5,600 to 30,000 pCilg 17800 1980 4406
over 30,000 pCilg 420000 800 42000 Cs 137 Concentration: Arithmetic
Total Volume 8000 48628| < Vol-Weighted Avg @ 100 mrom
Sr 90 Concentration: Arithmetic
Strontium 80 136] < Vol-Weighted Avg @ 100 mrom
Vol-Weighted Arithmetic Avg
Avg Conc Excav. @ 75 mremfyr
Radionuclide Cs 137 Conc @ Midpoint Volunte in Cone. Range Vol-Weighted Arithmetic Avg Conc.
Cesium 137 Conc. Range {pCilg) {CY) {pCilg)
1135 to 1600 pCilg 1318 990 145
1500 to 2800 pCilg 2150 2020 483
2,800 to 5,600 pCilg 4200 3200 1485
5,600 to 30,000 pCilp 17800 1980 3920
over 30,000 pCilg 420000 800 37375 Cs 137 Concentration: Arithmetic
Total Volume 8980 43418| < Vol-Weighted Avg @ 75 mrem
Sr 90 Concontration: Arithmetic
Strontium 90 122] <Vol-Weighted Avg @ 76 mrem
Vol-Weighted Arithmetic Avg
Avg Conc Excav. @ 25 mrem/fyr
Radionuclide Cs 137 Conc @ Midpoint Volume in Conc. Range Vol-Weighted Arithmetic Avg Conc.
Cesium 137 Conc. Range {pCi/g) {CY) {pCilg)
378 to 1135 pCilg 756 11210 420
1135 to 1500 pCilg 1318 990 65
1500 to 2800 pCilg 2150 2020 215
2,800 to 5,600 pCilg 4200 3200 665
5,600 to 30,000 pCilg 17800 1980 1745
over 30,000 pCilg 420000 800 16634 Cs 137 Concentrati Arithmetic
Total Volume 20200 19743| < Vol-Weightod Avg @ 26 mrem
Sr 90 Concentration: Arithmetic
Strontium 90 55| < Vol-Weighted Avg @& 26 mrem

Vol-Weighted Arithmatic Avg

Avg Conc Excav. @ 16 mremfyr

Radi lid

Cs 137 Conc ® Midpoint

Volume in Conc. Range

Vol-Weighted Arithmetic Avg Conc.

Cesium 137 Conc. Range (pCilg) _{€Y) (pCilg)
227 to 378 pCilg 302 5550 65
378 to 1135 pCilg 756 11210 329
1135 to 1600 pCilg 1318 990 51
1500 to 2800 pCilg 2150 2020 169
2,800 to 5,600 pCilg 4200 3200 522
5,600 to 30,000 pCilg 17800 1980 1369
over 30,000 pCi/g 420000 800 13049 Cs 137 Concentration: Arithmetic
Total Volume 25750 15553| < Vol-Weighted Avg @ 16 mrem
Sr 90 Concentration: Arithmetic
Strontium 90 44} < Vol-Waighted Avg & 156 mrem
Vol-Weighted Arithmetic Avg
Avg Conc Excav. @ 1 mremiyr
Radionuclide Cs 137 Conc @ Midpoint Volume in Conc. Range Vol-Weighted Arithmetic Avg Conc.
Cesium 137 Conc. Range {pCilg) {CY) {pCi/g)
15 to 227 pCilg 121 52542 81
227 to 378 pCilg 302 5550 21
378 to 1135 pCilg 756 11210 108
1135 to 1500 pCilg 1318 990 17
1500 to 2800 pCilg 2150 2020 55
2,800 to 5,600 pCilg 4200 3200 172
6,600 to 30,000 pCilg 17800 1980 450
over 30,000 pCi/g 420000 800 4292 Cs137C tion: Arithmetic
Total Volume 78292 5196] < Vol-Woighted Avg @ 1 mrem
SrsoC tration: Arithmetic
Strontium 90 161 < Vol-Weighted Avg @ 1 mrem
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Cs 137 & Sr 90 Geometric Average Concentration vs. Derived Concentration Guideline Limit

Vol Welghted Geometric Avg

vs. Soil Cleanup Goal/Limit

Avg Conc Excav. @ 100 mrem/yr

Radlonuclide

Cs 137 Conc @ Midpoint

Ln Cs 137 Conc @ Midpoint] Volume in Conc. Range

Ln Vol-Weighted Avg Conc.

Cesium 137 Conc. Range {pCiiq) {pCilg) {CY) {pCilg)
1500 to 2800 pCila 2150 7.67 2020 1.94
2,800 to 5,600 pCi/q 4200 834 3200 334
5,600 to 30,000 pCilg 17800 9.79 1980 242
over 30,000 pCi/g 420000 12.95 800 1.29 Cs 137 Concentration: Geometric
Total Volume > 8000 8036 < Vol-Weighted Avg & 100 mrem

Sr 90 Concentration: Geometric

Strontium 90 87|< Vol-Weighted Avg @ 100 mrem
Vol-Welghted Geometric Avg

Avg Conc Excav. @ 75 mremlyr

Radionuclide

Cs 137 Conc @ Midpoint

Ln Cs 137 Conc @ Midpoint

Volume in Conc. Range

Ln Vol-Weighted Avg Conc.

Cesium 137 Conc. Range {pCilg) (pCilg) (CY) {pCi/g)
1135 to 1500 pCilg 1318 7.18 890 0.78
1500 to 2800 pCi/g 2150 7.67 2020 72
2,800 to 5,600 pCilg 4200 834 3200 297
5,600 to 30,000 pCilg 17800 9.79 1880 2.16
over 30,000 pCilg 420000 12.85 800 1.15 Cs 137 Concentration: Geometric
Total Volume > 8930 6585|< Vol-Weighted Avg @ 75 mrem
Sr 80 Concentration: Geometric
Strontium S0 71

< Vol-Weighted Avg @ 75 mrem

Vol-Weighted Geometric Avg

Avg Conc Excav. & 25 mrem/iyr

Radionuclide Cs 137 Conc & Midpoint|Ln Cs 137 Conc @ Midpoint| Volume in Conc. Range | Ln Vol-Weighted Avg Cone.
Ceslum 137 Conc. Range {pCilq) {pCilg) CY! (pCilg)
378 to 1135 pCilq 756 6.63 11210 3.68
1135 to 1500 pCiilg 1318 7.18 990 0.35
1500 to 2800 pCi/g 2150 7.67 2020 0.77
2,800 to 5,600 pCilg 4200 834 3200 1.32
5,600 to 30,000 pCl/g 17800 979 1980 0.96
over 30,000 pCi/g 420000 1285 800 0.51 Cs 137 Concentration: Geometric
Total Volume > 20200 1981|< Vol-Weighted Avg & 25 mrem
Sr 90 Concentration: Geometric
Strontium 90 21|< Vol-Weighted Avg @ 25 mrem

Vol-Weighted Geometric Avg

Avg Conc Excav. @ 15 mremiyr

Radionuctide

Cs 137 Conc @ Midpoint|Ln Cs 137 Conc @ Midpoint

Volume in Conc. Range
(CY)

Ln Vol-Weighted Avg Conc.

Cesium 137 Conc¢. Range {pCilg) {pCi/q) {pCilg}
227t0378pCilg 302 571 5550 1.23
378 to 1135 pClig 756 6.63 11210 2.89
1135 to 1500 pCiig 1318 7.18 890 0.28
1500 to 2800 pCi/g 2150 767 2020 0.60
2,800 to 5,600 pCilg 4200 834 3200 1.04
5,600 to 30,000 pCi/g 17800 979 1980 0.75
over 30,000 pCi/g 420000 12.85 800 0.40 Cs 137 Concentration: Geometric
Total Volume > 25750 1321|< Vol-Weighted Avg @ 15 mrem
Sr 90 Concentration: Geometric
Strontium 90 14| < Vol-Welghted Avg @ 15 mrem

Vol-Weighted Geometric Avg

Avg Conc Excav. @& 1 mrem/yr

Radionuclide

Cs 137 Conc @ Midpointiin Cs 137 Conc @ Midpoint

Volume in Conc. Range

Ln Vol-Weighted Avg Conc.

Cestum 137 Conc. Range {pCilg) {pCilg) (CY) {pCilq)
15 to 227 pCilg 121 4.80 52542 322
227 to 378 pCi/q 302 571 5580 0.40
378 to 1135 pCilg 756 6.63 11210 0.95
1135 to 1500 pCilg 1318 7.18 990 0.09
1500 to 2800 pCilg 2150 7.67 2020 0.20
2,800 to 5,600 pCilg 4200 834 3200 0.34
5,600 to 30,000 pCl/g 17800 979 1980 0.25
over 30,000 pClig 420000 12.95 800 0.13 Cs 137 Concentration: Geometric
Total Volume > 78282 266}< Vol-Weighted Avg @ 1 mrem
Sr 90 Concentration: Geometric
Strontium 90 3|< Vol-Weighted Avg @& 1 mrem
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Soil Volumes, Areas, and
Lengths Parallel to the Aquifer Flow
VS.

Depth Intervals
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Remediation Workers: Dose Impacts Associated
with Remediation
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Dose Impacts to Workers form Remediation

Worker Collective Dose Impacts

Remediation Workers

Disposal Workers /Drivers

Worker Dose Impact

Geometric Average Concentration

(person-rem)

(person-rem)

(person-rem)

Dose to 1 mremiyr 10 0.94 10.9
Dose to 15 mrem/fyr 17 0.92 17.9
Dose to 25mrem/yr 20 0.91 20.9
Dose to 75 mremfyr 29 0.88 29.9
Dose to 100 mrem/fyr 32 0.87 32.4
Worker Collective Dose Impacts Remediation Workers | Disposal Workers /Drivers | Worker Dose Impact

Arithmetic Average Concentration

(person-rem)

(person-rem)

(person-rem)

Dose to 1 mremiyr 203 19.6 223
Dose to 15 mremfyr 199 19.2 218
Dose to 25mrem/yr 199 19.1 218
Dose to 75 mrem/yr 195 18.4 213
Dose to 100 mremiyr 194 18.3 212
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Appendix E
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Dose to Workers from Transport of
Contaminated Soil: Microshield Printouts
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MicroShield v5.01 (5.01-00009)
Brookhaven National Laboratory

Page 01 File Ref:
DOS File : B25CDRIV.MS5 Date:
Run Date: June 1, 1997 By:
Run Time: 11:10:27 AM Checked:

Duration : 00:00:26
Case Title: B25CDRIV
Description: B-25 Box w Cs 137 @ 1 pCi/g in NBS Concrete : Driver @ 12 ft
Geometry: 13 - Rectangular Volume

Source Dimensions

Length 487.68 cm 16 ft
Width 182.88 cm 6 ft
Height 121.92 cm 41t
Dose Points
g X Y Z
#1 853.44 cm 60.96 cm 91.44 cm
28 0.0in 21t 3ft
Shields
Shield Name Dimension Material Density
Source 384.01 NBS Concrete 2.35
Shield 1 .016 ft Iron 7.86
Air Gap Air 0.00122

Source Input
Grouping Method : Standard Indices
Number of Groups : 4
Lower Energy Cutoff : 0.015
Photons < 0.015 : Excluded

Library : Grove
Nuclide curies becguerels uCilcm?® Ba/cm®
Ba-137m 1.7178e-005 6.3560e+005 1.5798e-006 5.8453e-002
Cs-137 1.8159e-005 6.7188e+005 1.6700e-006 6.1790e-002
Buiidup

The material reference is : Source

Integration Parameters

X Direction 20
Y Direction 20
Z Direction 20
Results
Eneray Activity Fluence Rate Fluence Rate Exposure Rate Exposure Rate
MeV photans/sec MeV/cm?/sec MeV/cm?/sec mR/hr mR/hr
No Buildup With Buildup No Buildup With Buildup
0.0318 1.316e+04 3.408e-19 1.080e-18 2.838e-21 8.993e-21
0.0322 2.428e+04 1.663e-18 5.388e-18 1.338e-20 4.336e-20
0.0364 8.835e+03 2.719e-15 1.123e-14 1.545e-17 6.379e-17
0.6616 5.719e+05 1.735e-03 4.861e-03 3.363e-06 9.423e-06
TOTALS: 6.182e+05 1.735e-03 4.861e-03 3.363e-06 0.423e-06



MicroShield v5.01 (5.01-00009)

MicroShield v5.01 (5.01-00009)

Brookhaven National Laboratory
Conversion of calculated exposure in air to dose
FILE: C:\\MS5\DATA\B25CDRIV.MS5

Case Title: B25CDRIV

This case was run on Sunday, June 1, 1997 at 11:10:27 AM

Results (Summed over energies)

Photon Fluence Rate (flux)
Photon Energy Fluence Rate

Exposure and Dose Rates:
Exposure Rate in Air
Absorbed Dose Rate in Air

. Deep Dose Equivalent Rate
o Parallel Geometry

o Opposed

o Rotational

o Isotropic

Shallow Dose Equivalent Rate
o Parallel Geometry

o Opposed

o Rotational

o Isotropic

Effective Dose Equivalent Rate
o Anterior/Posterior Geometry
o Posterior/Anterior

o Lateral

o Rotational

o Isotropic

Dose Point # 1 - (28,2,3) ft

Units

Photons/cm?/sec

MeV/em?/sec

mR/hr
mGy/hr
mrad/hr

(ICRP 51 - 1987)

mSv/hr

(ICRP 51 - 1987)

mSv/hr

(ICRP 51 - 1987)

mSv/hr

E-4

Without
Buildup

2.622e-003
1.735e-003

3.363e-006
2.936e-008
2.936e-006

3.476e-008
2.783e-008
2.783e-008
2.461e-008

3.695e-008
3.509e-008
3.509e-008
2.631e-008

3.074e-008
2.713e-008
2.012e-008
2.425e-008
2.064e-008

06-01-97

With
Buildup

7.346e-003
4.861e-003

9.423e-006
8.226e-008
8.226e-006

9.739e-008
7.798e-008
7.798e-008
6.895e-008

1.035e-007
9.832e-008
9.832e-008
7.371e-008

8.612e-008

7.601-008

5.637e-008
6.793e-008
5.783e-008



Microshield vo.01 (5.01-00009)

Hydrogen
Oxygen
Sodium
Magnesium
Aluminum
Silicon
Sulfur
Potassium
Calcium
fron

MicroShield v5.01 (5.01-00009)
Brookhaven National Laboratory
Custom Material : NBS Concrete
NBS Concrete
Density : 2.35 g/cm®
Average Atomic Number : 14 (based on average elements 2)
Effective Atomic Number : 11.58 (for Buildup Factor interpolation)
Effective Atomic Weight : 18.8

Hydrogen Oxygen Sodium Magnesium Aluminum Silicon Sulfur Potassium Calcium
0.560% 49.830% 1.710% 0.240% 4.560% 31.580% 0.120% 1.920% 8.260%

03-17-97

Iron
1.220%

1



MicroShield v5.01 (5.01-00009)
Brookhaven National Laboratory
Page :1
DOS File : B25SDRIV.MS5
Run Date: June 1, 1997
Run Time: 11:06:44 AM
Duration : 00:00:25

Case Title: B25SDRIVER

File Ref:
Date:

By:
Checked:

Description: B-25 Box w Cs 137 @ 1 pCi/g in BNL Soil: Driver @ 12 Ft.

Geometry: 13 - Rectangular Volume

Source Dimensions

Length 487.68 cm 16 ft
Width 182.88 cm 6 ft
Height 121.92 cm 41t
Dose Points
Q X Y Z
#1 853.44 cm 60.96 cm 91.44 cm
28t 0.0in 2ft 3ft
Shields
Shield Name Dimension Material Density
Source 384.0ft® BNL Soil 1.67
Shield 1 016 ft iron 7.86
Air Gap Air 0.00122
Source Input
Grouping Method : Standard Indices
Number of Groups : 4
L.ower Energy Cutoff : 0.015
Photons < 0.015 : Excluded
Library : Grove
Nuclide curies becquerels uCi/lcm?® Ba/em®
Ba-137m 1.7178e-005 6.3560e+005 1.5798e-006 5.8453e-002
Cs-137 1.8159e-005 6.7188e+005 1.6700e-006 6.1790e-002
Buildup
The material reference is : Source
Integration Parameters
X Direction 20
Y Direction 20
Z Direction 20
Results
Eneray Activity Fluence Rate Fluence Rate Exposure Rate Exposure Rate
MeV photons/sec MeV/cm?/sec MeV/cm?/sec mR/hr mR/hr
No Buildup With Buildup No Buildup With Buildup
0.0318 1.316e+04 2.836e-18 1.701e-17 2.362e-20 1.417e-19
0.0322 2.428e+04 1.294e-17 7.970e-17 1.041e-19 6.414e-19
0.0364 8.835e+03 1.189e-14 9.657e-14 6.758e-17 5.487e-16
0.6616 5.719e+05 2.375e-03 6.834e-03 4.605e-06 1.325e-05
TOTALS: 6.182e+05 2.375e-03 6.834e-03 4.605e-06 1.325e-05

E-6



MicroShield v5.01 (5.01-00009)

MicroShield v5.01 (5.01-00009)
Brookhaven National Laboratory
Conversion of calculated exposure in air to dose
FILE: C:\\MS5\DATA\B25SDRIV.MS5

Case Title: B26SDRIVER

This case was run on Sunday, June 1, 1997 at 11:06:44 AM

Resuits (Summed over energies)

Photon Fluence Rate (flux)
Photon Energy Fluence Rate

Exposure and Dose Rates:

Exposure Rate in Air
Absorbed Dose Rate in Air

Deep Dose Equivalent Rate
o Parallel Geometry

o Opposed

o Rotational

o Isotropic

Shallow Dose Equivalent Rate
o Parallel Geometry

o Opposed

o Rotational

o Isotropic

Effective Dose Equivalent Rate
o Anterior/Posterior Geometry
o Posterior/Anterior

o Lateral

o Rotational

o Isotropic

Dose Point # 1 - (28,2,3) ft

Units

Photons/cm?/'sec
MeV/icm?3/sec

mR/hr
mGy/hr
mrad/hr

(ICRP 51 - 1987)
mSv/hr

(ICRP 51 - 1987)
mSv/hr

(ICRP 51 - 1987)
mSv/hr

E-7

Without
Buildup

3.590e-003
2.375e-003

4.605e-006
4.020e-008
4.020e-006

4.759e-008
3.811e-008
3.811e-008
3.370e-008

5.058e-008
4.804e-008
4.804e-008
3.602e-008

4.208e-008
3.715e-008
2.755e-008
3.31%e-008
2.826e-008

06-01-97

With
Buildup

1.033e-002
6.834e-003

1.325e-005
1.157e-007
1.157e-005

1.369e-007
1.086e-007
1.086e-007
9.695e-008

1.455e-007
1.382e-007
1.382e-007
1.036e-007

1.211e-007

1.069e-007

7.925e¢-008
9.551e-008
8.131e-008



MicroShield v5.01 (5.01-00009) 03-17-97

MicroShield v5.01 {5.01-00009)
Brookhaven National Laboratory
Custom Material : BNL Soil
BNL Soil w 18% Moisture
Density : 1.67 g/lcm?®
Average Atomic Number : 6.67 (based on average elements 2Z)
Effective Atomic Number : 10.16 (for Buildup Factor Interpolation)
Effective Atomic Weight : 14.1

Si02 H20
82.000% 18.000%
Hydrogen 2
Oxygen 2 1
Silicon 1



Dose to Workers from Disposal of
Contaminated Soil: Microshield Printouts

E-9



E-10



MicroShield v5.01 (5.01-00009)
Brookhaven National Laboratory

Page 01 File Ref:
DOS File ;: 1B256FT.MS5 Date:
Run Date: June 20, 1997 By:
Run Time: 6:50:18 PM Checked:

Duration : 00:00:24
Case Title: B25CFORK
Description: B-25 Box w Cs 137 @ 1 pCil/g in NBS Concrete : Transit 6 ft
Geometry: 13 - Rectangular Volume

Source Dimensions

Length 121.92 cm 4t
Width 182.88 cm 6 ft
Height 121.92 cm 4 ft
Dose Points
X Y Z
#1 182.88 cm 60.96 cm 91.44 cm
6 ft 2 ft 3ft
Shields
Shield Name Dimension Material Density
Source g6.0 ftt NBS Concrete 2.35
Shield 1 016 ft Iron 7.86
Air Gap Air 0.00122
Source Input
Grouping Method : Actual Photon Energies
Nuclide curies becquerels uCilem?® Ba/em?®
Ba-137m 4.2946e-006 1.56890e+005 1.5798e-006 5.8453e-002
Cs-137 4.5398e-006 1.6797e+005 1.6700e-006 6.1790e-002
Buildup
The material reference is : Source
Integration Parameters
X Direction 20
Y Direction 20
Z Direction 20
Results
Energy Activity Fluence Rate Fluence Rate Exposure Rate Exposure Rate
MeV photons/sec MeV/cm?/sec MeV/cm?/sec mR/hr mR/hr
No Buildup With Buildup No Buildup With Buildup
0.0318 3.290e+03 3.796e-18 1.175e-17 3.162e-20 9.790e-20
0.0322 6.070e+03 1.741e-17 5.513e-17 1.401e-19 4.436e-19
0.0364 2.209e+03 1.818e-14 7.323e-14 1.033e-16 4.161e-16
0.6616 1.430e+05 2.559e-02 7.224e-02 4.960e-05 1.401e-04
TOTALS: 1.545e+05 2.559e-02 7.224e-02 4.960e-05 1.401e-04

E-11



MicroShield v5.01 (5.01-00009)

MicroShield v5.01 (5.01-00009)

Brookhaven National Laboratory
Conversion of calculated exposure in air to dose
FILE: C:\MS5\DATA\1B256FT.MS5

Case Title: B25CFORK

This case was run on Friday, June 20, 1997 at 6:50:18 PM

Results (Summed over energies)

Photon Fluence Rate (flux)
Photon Energy Fluence Rate

Exposure and Dose Rates:
Exposure Rate in Air
Absorbed Dose Rate in Air

Deep Dose Equivalent Rate
o Parallel Geometry

o Opposed

o Rotational

o Isotropic

Shallow Dose Equivalent Rate
o Parallel Geometry

o Opposed

o Rotational

o Isotropic

Effective Dose Equivalent Rate
o Anterior/Posterior Geometry
o Posterior/Anterior

o Lateral

o Rotational

o Isotropic

Dose Point # 1 - (6,2,3) ft

Units

Photons/cm?/sec
MeV/ecm?/sec

mR/hr
mGy/hr
mrad/hr

(ICRP 51 - 1987)
mSv/hr

"

(ICRP 51 - 1987)
mSv/hr

L]

(ICRP 51 - 1987)
mSv/hr

E-12

Without
Buildup

3.867e-002
2.559e-002

4.960e-005
4.330e-007
4.330e-005

5.127e-007
4.105e-007
4.105e-007
3.630e-007

5.449e-007
5.175e-007
5.175e-007
3.880e-007

4.533e-007
4.001e-007
2.967e-007
3.576e-007
3.044e-007

06-20-97

1.092e-001
7.224e-002

1.401e-004
1.223e-006
1.223e-004

1.448e-006
1.159e-006
1.159e-006
1.025e-006

1.539¢-006
1.461e-006
1.461e-006
1.086e-006

1.280e-006
1.130e-006
8.378e-007
1.010e-006
8.595e-007



MicroShield v5.01 (5.01-00009)
Brookhaven National Laboratory

Page 1 File Ref:
DOS File : 4B256FT.MS5 Date:
Run Date: June 20, 1997 By:
Run Time: 6:55:10 PM Checked:

Duration : 00:00:25

Case Title: B25CFORK
Description: B-25 Box w Cs 137 @ 1 pCi/g in NBS Concrete : Pick @ 6 ft
Geometry: 13 - Rectangular Volume

Source Dimensions
Length 487.68 cm 16 ft
Width 182.88 cm 6 ft
Height 121.92 cm 41t
Dose Points
>2 X Y Z
#1 670.56 cm 60.96 cm 91.44 cm
22 ft 2 ft 3ft
Shields
Shield Name Dimension Material Density
Source 1.09e+07 cm® NBS Concrete 2.35
Shield 1 476 cm Iron 7.86
Air Gap Air 0.00122
Source Input
Grouping Method : Standard Indices
Number of Groups : 4
Lower Energy Cutoff : 0.015
Photons < 0.015 : Excluded
Library : Grove
Nuclide curies uereis uCilem?® Ba/em?®
Ba-137m 1.7178e-005 6.3560e+005 1.5798e-006 5.8453e-002
Cs-137 1.8159e-005 6.7188e+005 1.6700e-006 6.1790e-002
Buildup
The material reference is : Source
Integration Parameters
X Direction 20
Y Direction 20
Z Direction 20
Results
Energy Activity Fluence Rate Fiuence Rate Exposure Rate Exposure Rate
MeV photons/sec MeV/cm?/sec MeV/cm?/sec mR/hr mR/hr
No Buildup With Buildup No Buildup With Buildup
0.0318 1.316e+04 6.406e-19 2.037e-18 5.336e-21 1.697e-20
0.0322 2.428e+04 3.169e-18 1.030e-17 2.550e-20 8.292e-20
0.0364 8.835e+03 5.936e-15 2.468e-14 3.372e-17 1.402e-16
0.6616 5.719e+05 6.105e-03 1.684e-02 1.184e-05 3.265e-05
TOTALS: 6.182e+05 6.105e-03 1.684e-02 1.184e-05 3.265e-05

E-13



MicroShield v5.01 (5.01-00009)

MicroShield v5.01 (5.01-00009)

Brookhaven National Laboratory
Conversion of calculated exposure in air to dose
FILE: C:\MS5\DATA\4B256FT.MS5

Case Title: B25CFORK

This case was run on [Friday, June 20, 1997 at 6:55:10 PM

Dose Point # 1 - (670.56,60.96,91.44) cm
Results (Summed over energies)

Photon Fluence Rate (flux)
Photon Energy Fluence Rate

Exposure and Dose Rates:
Exposure Rate in Air
Absorbed Dose Rate in Air

Deep Dose Equivalent Rate
o Parallel Geometry

o Opposed

o Rotational

o Isotropic

Shallow Dose Equivalent Rate
o Parallel Geometry

o Opposed

o Rotational

o Isotropic

Effective Dose Equivalent Rate
o Anterior/Posterior Geometry
o Posterior/Anterior

o Lateral

o Rotational

o Isotropic

Units

Photons/cm?/sec

MeV/cm?3/sec

mR/hr
mGy/hr
mrad/hr

(ICRP 51 - 1987)

mSv/hr

(ICRP 51 - 1987)

mSv/hr

f

(ICRP 51 - 1987)

mSv/hr

E-14

Without
Buildup

9.227e-003
6.105e-003

1.184e-005
1.033e-007
1.033e-005

1.223e-007
9.795e-008
9.795e-008
8.661e-008

1.300e-007
1.235e-007
1.235e-007
9.259e-008

1.082e-007
9.548e-008
7.080e-008
8.532e-008
7.264e-008

06-20-97

With
Buildup

2.546e-002
1.684e-002

3.265e-005
2.851e-007
2.851e-005

3.375e-007
2.702e-007
2.702e-007
2.389e-007

3.587e-007
3.407e-007
3.407e-007
2.554e-007

2.984e-007
2.634e-007
1.953e-007
2.354e-007
2.004e-007



MicroShield v5.01 (5.01-00009)
Brookhaven National Laboratory

Page :1 File Ref:
DOS File : 1B25S6FT.MS5 Date:
Run Date : June 20, 1997 By:
Run Time: 7:07:05 PM Checked:

Duration : 00:00:24
Case Title: B25SFORK
Description: B-25 Box,w Cs 137 @ 1 pCi/g in BNL Soil: Transit @ 6 Ft.
Geometry: 13 - Rectangular Volume

Source Dimensions

Length 121.92 cm 4t
Width 182.88 cm 6 ft
Height 121.92 cm 41t
Dose Points
X Y A
#1 182.88 cm 60.96 cm 9144 cm
6 ft 21t 3ft
Shields
Shield Name Dimension Material Density
Source 96.0 ft® BNL Soil 1.67
Shield 1 .016 ft Iron 7.86
Air Gap Air 0.00122
Source Input
Grouping Method : Actual Photon Energies
Nuclide curies uerels uCilem?® Ba/cm®
Ba-137m 4.2946e-006 1.5890e+005 1.5798e-006 5.8453e-002
Cs-137 4.5398e-006 1.6797e+005 1.6700e-006 6.1790e-002

Buildup
The material reference is : Source

Integration Parameters

X Direction 20
Y Direction 20
Z Direction 20
Results
Eneray Activity Fluence Rate Fluence Rate Exposure Rate Exposure Rate
MeV photons/sec MeV/cm?/sec MeVicm?/sec mR/hr mR/hr
No Buildup With Buildup No Buildup With Buildup
0.0318 3.290e+03 8.504e-18 5.072e-17 7.084e-20 4.225e-19
0.0322 6.070e+03 3.874e-17 2.375e-16 3.118e-19 1.911e-18
0.0364 2.209e+03 3.821e-14 3.122e-13 2.171e-16 1.774e-15
0.6616 1.430e+05 3.474e-02 9.970e-02 6.734e-05 1.933e-04
TOTALS: 1.545e+05 3.474e-02 0.970e-02 6.734e-05 1.933e-04

E-15



MicroShield v5.01 (5.01-00009) 06-20-97
MicroShield v5.01 (5.01-00009)
Brookhaven National Laboratory
Conversion of calculated exposure in air to dose
FILE: C:\MS5\DATA\1B25S6FT.MS5
Case Title: B25SFORK
This case was run on Friday, June 20, 1997 at 7:07:05 PM
Dose Point # 1 - (6,2,3) ft
Results (Summed over energies) Units Without With
Buildup Buildup

Photon Fluence Rate (flux) Photons/em?/sec 5.250e-002 1.507e-001
Photon Energy Fluence Rate MeVicm?/sec 3.474e-002 9.970e-002
Exposure and Dose Rates:
Exposure Rate in Air mR/hr 6.734e-005 1.933e-004
Absorbed Dose Rate in Air mGy/hr 5.879e-007 1.687e-006
" mrad/hr 5.879e-005 1.687e-004
Deep Dose Equivalent Rate (ICRP 51 - 1987)
o Parallel Geometry mSv/hr 6.960e-007 1.998e-006
o Opposed " 5.573e-007 1.599e-006
o Rotational " 5.573e-007 1.599e-006
o Isotropic " 4.928e-007 1.414e-006
Shallow Dose Equivalent Rate (ICRP 51 - 1987)
o Parallel Geometry mSv/hr 7.398e-007 2.123e-006
o Opposed " 7.026e-007 2.017e-006
o Rotational " 7.026e-007 2.017e-006
o Isotropic " 5.268e-007 1.512e-006
Effective Dose Equivalent Rate (ICRP 51 - 1987)
o Anterior/Posterior Geometry mSv/hr 6.155e-007 1.766e-006
o Posterior/Anterior " 5.432e-007 1.559e-006
o Lateral " 4.028e-007 1.156e-006
o Rotational " 4.854e-007 1.393e-006
o Isotropic " 4.133e-007 1.186e-006



Page 1

DOS File : 4B25S6FT.MS5
Run Date : June 20, 1997
Run Time: 7:02:01 PM
Duration : 00:00:25

MicroShield v5.01 (5.01-00009)
Brookhaven National Laboratory

Case Title: B25SFORK

Description: B-25 Box w Cs 137 @ 1 pCi/g in BNL Soil: Pick @ 6 Ft.

Geometry: 13 - Rectangular Volume

File Ref:
Date:

By:
Checked:

Source Dimensions

Length 487.68 cm 16 ft
Width 182.88 cm 6 ft
Height 121.92 cm 41t
Dose Points
>2 X Y Z
#1 670.56 cm 60.96 cm 91.44 cm
22 0.0in 2ft 3ft
Shields
Shield Name Dimension Material Density
Source 384.01ft BNL Soil 1.67
Shield 1 016 ft Iron 7.86
Air Gap Air 0.00122
Source Input
Grouping Method : Standard Indices
Number of Groups : 4
Lower Energy Cutoff : 0.015
Photons < 0.015 : Excluded
Library : Grove
Nuclide curies becquerels uCi/lcm® Ba/cm?®
Ba-137m 1.7178e-005 6.3560e+005 1.5798e-006 5.8453e-002
Cs-137 1.8159e-005 6.7188e+005 1.6700e-006 6.1790e-002
Buildup
The material reference is : Source
Integration Parameters
X Direction 20
Y Direction 20
Z Direction 20
Results .
Energy Activity Fluence Rate Fluence Rate Exposure Rate Exposure Rate
MeV photons/sec MeVicm?/sec MeV/cm?/sec mR/hr mR/hr
No Buildup With Buildup No Buildup With Buildup
0.0318 1.316e+04 5.507e-18 3.325e-17 4.587e-20 2.76%e-19
0.0322 2.428e+04 2.546e-17 1.579e-16 2.049e-19 1.271e-18
0.0364 8.835e+03 2.674e-14 2.195e-13 1.519e-16 1.247e-15
0.6616 5.719e+05 8.307e-03 2.342e-02 1.610e-05 4.541e-05
TOTALS: 6.182e+05 8.307e-03 2.342e-02 1.610e-05 4.541e-05

E-17



MicroShield v5.01 (5.01-00009)

MicroShield v5.01 (5.01-00009)

Brookhaven National Laboratory
Conversion of calculated exposure in air to dose
FILE: C:\\MS5\DATA\4B25S6FT.MS5

Case Title: B25SFORK

This case was run on Friday, June 20, 1997 at 7:02:01 PM

Results (Summed over energies)

Photon Fiuence Rate (flux)
Photon Energy Fluence Rate

Exposure and Dose Rates:
Exposure Rate in Air
Absorbed Dose Rate in Air

Deep Dose Equivalent Rate
o Parallel Geometry

o Opposed

o Rotational

o Isotropic

Shallow Dose Equivalent Rate
o Parallel Geometry

o Opposed

o Rotational

o Isotropic

Effective Dose Equivalent Rate
o Anterior/Posterior Geometry
o Posterior/Anterior

o Lateral

o Rotational

o Isotropic

Dose Point # 1 - (22,2,3) ft

Units

Photons/cm?/sec

MeV/cm?/sec

mR/hr
mGy/hr
mrad/hr

(ICRP 51 - 1987)

mSv/hr

(ICRP 51 - 1987)

mSv/hr

(ICRP 51 - 1987)

mSv/hr

E-18

Without
Buildup

1.256e-002
8.307e-003

1.610e-005
1.406e-007
1.406e-005

1.665e-007
1.333e-007
1.333e-007
1.179e-007

1.769e-007
1.680e-007
1.680e-007
1.260e-007

1.472e-007
1.299e-007
9.634e-008
1.161e-007
0.884e-008

06-20-97

With
Buildup

3.540e-002
2.342e-002

4.541e-005
3.964e-007
3.964e-005

4.693e-007
3.758e-007
3.758e-007
3.323e-007

4.988e-007
4.738e-007
4.738e-007
3.552e-007

4.150e-007
3.663e-007

. 2.716e-007

3.273e-007
2.787e-007
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Collective Dose to BNL Disposal Workers

Dose to BNL Waste Disposal Workers from Transport and Off-site Disposal to 100 mremiyr: File: WRKDISP.wb3
Volume Weighted Arithmetic & Geometric Average Concentrations
Dosa BNL Fork Truck Driver Picking B 25to Hanford B-25C Dose Rate® 6 Ft |GeometricAvg. | Pick Time | No.cfB25s | person-remimrem |Collective Dose
Cleanup to 100 mremiyr {mrem/hr per pCilg) {pCilg) {hours) n-rem Hanford
0.00029800 2303 0.066 1892 0.001 0.090 Dose w Geometric Avg.
Arithmetic Avg.
{pClig) Hanford
0.00028800 48246 0.066 1992 0.001 1.890 Dose w Arithmetic Avg.
Dose BNL Fork Truck Driver Picking B 25 to Envirocare | B-25S Dose Rate @6 Ft | Geometric Avg. | Pick Time No.of B 2Ss |person-rem/mrem | Collective Dose
Cleanup to 100 mremir {mrem/hr per pCilg) {pCl/g) {hours) n-rem) Envirocare
0.00041500 103 0.066 672 0.001 0.002 Dose w Geometric Avg.
Arithmetic Avg.
i Envirocare
0.00041500 2150 0.066 672 0.001 0.040 Dose w Arithmetic Avg.
Dose BNL Fork Truck Driver Transit B 25 to Hanford B-25C Dose Rate® 6 Ft |GeometricAvg. | Transit Time | No.ofB25s | p m/mrem _{Collective Dose
Cleanup to 100 mremiyr (mremvhr per pCilg) (pCilg) hours] {person-rem) Hanford
0.00012800 2303 0.066 1892 0.001 0.038 Dose w Geometric Avg.
Arithmetic Avg.
{pCi/g) Hanford
0.00012800 AB246 0.066 1992 0.001 0812 Dose w Arithmatic Avg.
Dose BNL Fork Truck Driver Transit B 25to Envirocare | B-255 Dose Rate @6 Ft | Geometric Avg. | Transit Time | No.ofB25s |person-rem/mrem | Collective Dose
Clsanup to 100 mremiyr {mremvhr per pCilg) {pCiig) (hours) (person-rem) Envirocare
0.00017600 103 0.02 672 0.001 0.000 Dose w Geometric Avg.
Arithmetic Avg.
{pClig) Envirocare
0.00017600 2150 0.02 672 0.001 0.005 Dose w Arithmetic Avg.
Dose to BNL Truck Driver : Hanford B 255 B-25C Dose Rate®12Ft |Geometric Avg. TripTime | No.of Drivers | No. Truck Trips | Collective Dose
Clsanup to 100 mremfyr mrem/hr per pCl/ (pClig) (hours) {person-rem) Hanford
0.00000760 2303 0.083 1 498 0.001 Dose w Geometric Avg.
Arthmetic Avg.
{pClig) Hanford
0.00000760 48246 0.083 1 498 0.015 Dose w Arithmetic Avg.
Dose to BNL Truck Driver : Envirocare B 25s B-25S Dose Rate @ 12Ft | GeometricAvg. | Trip Time | No. of Drivers {No. Truck Trips Collective Dose
Cleanup to 100 mremiyr {mrem/r per pCiig) {pCi/g) (hours) {person-rem) Envirocare
0.00001070 103 0.083 1 168 0.000 Dose w Geometric Avg.
Arithmetic Avg.
1/ Envirocare
0.00001070 2150 0.083 1 168 0.000 Dose w Arithmetic Avg.
Total Dose
Hanford
0.130 Dose w Geometric Avg. |
Hanford
2717 Dose w Arithmetic Avg.
Envirocare
0.002 Dose w Geometric Avg.
Envirocare
0.045 Dose w Arithmetic Avg.
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Collective Dose to BNL Disposal Workers

Dose to BNL Wasts Disposal Workers. from Transport and Off<site Disposal to 76 mramiyr File: WRKDISP.wb3
Volums Weighted Arithmetic & G ic A ge Concentrations
Doss BNL Fork Truck Driver Picking B 25 to Hanford B-26C Doss Rate@ 6 Ft |G tric Avg. | Pick Timo| No.of B 26s |per m/mren{ Coll Dose
Cleanup to 75 mremlyr (mremshr per pCi/g) {pClig) {hours) {p m) Hanford
0.00028800 2303 0.065 1992 0.001 0.090 Dose w Avyg.
Arithmetic Avg.
(pClig) Hanford
0.00025800 48245 0.086 1892 0.001 1.890 Dose w Arithmetic Avg.
Doss BNL Fork Truck Driver Picking B 25 to Envirocare | B-26S Dose Rate @ 6 Ft | G c Avg. | Plck Time| No.of B26s |p [ Dose
Cl p to 76 mremiyr _ (mremihr per pCiig) {pCl/g) (hours) {p Term) Envirocare
0.00041500 3] 0.086 1000 0.001 0.002 Doso w G ric Avg.
Arithmetic Avg.
(pCi/g) Envirocare
0.00041500 1876 0.066 1000 0.001 0.051 Dose w Arithmstic Avg.
Dose BNL Fork Truck Driver Transit B 25 to Hanford B-26C Dose Rate@® 6 Ft |Geometric Avg. fransit vim{ No.of B 255 |p m/mren Collective Dose
Cleanup to 76 mremiyr (m per pClig) (pClig) {hours) __(person-rem) Hanford
0.00012800 2303 0.066 1992 0.001 0.039 Doss w G tric Avg.
Arithmetic Avg.
{pClig) Hanford
0.00012800 48245 0.066 1992 0.001 0.812 Dose w Arithmotic Avg.
Doss BNL Fork Truck Driver Transit B 25 to Envirocare | B-265 Dose Rate @6 Ft | Geometric Avg. Fransit Tim{_ No. of B 25s Collective Dose
Cleanup to 76 mremiyr { fhr per pCiig) {pClig) {hours) {person-rem) Envirocars
0.00017600 90 0.02 1000 0.001 0.000 Dose w Geometric Avg.
Arithmetic Avg.
(pClig) Envi
0.00017600 1876 0.02 1000 0.001 0.007 Doss w Atithmetic Avg.
Doss to BNL Truck Driver : Hanford B 265 B-26C Dose Ratsgd12Ft ic Avg. | Trip Time | No. of Drivers [No. Truck Trips |Collective Dose
Cleanup to 76 mremiyr {mrem/hr per pClig) {pCiig) {hours} {person-rem) Hanford
0.00000760 2303 0.083 1 438 0.001 Dose w G Avg.
Arithmetic Avg.
{pClig) Hanford
0.00000760 48246 0.083 1 488 0.015 Doses w Arithmetic Avg.
Doss to BNL Truck Driver : Envirocare B 26 B-25S Doss Rats @ 12Ft | Geometric Avg. | Trip Time | No. of Drivers |No. TRuck Trips |Gollective Doss
[« p to 76 mremiyr (mrem/hr per pCiig) (pClig) {hours) (p m) Envirocare
0.00001070 3] 0.083 1 250 0.000 Dose w Geomstric Avg.
Arithmetic Avg.
(pClig} Envirocare
0.00001070 1876 0.083 1 250 0.000 Dose w Arithmetic Avg.
Total Dose
{person-rem)
Hanford
0.130 Dose w Geometric Avg.
Hanford
2717 Dose w Arthmetlc Avg.
Envirocare
0.003 Dosoe w Geometric Avg.
- Envirocare
0.058 Dose w Arithmetic Avg.
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Collective Dose to BNL Disposal Workers

Doszs to BNL Waste Disposal Workers from Transport and Offsite Disposal to 25 nremiyr:
Volume Welghted Arithmetic & Geometric Average Concentrations

File: WRKDISP.wb3

Dasa BNL Fork Truck Driver Picking B 25 to Hanford B-25C Dose Rate® 6 Ft | Geometric Avg. |Pick Time| No. of B25s |person-remmrerCollective Dose
Cleanup to 25 mremiyr {mrem/hr per pCi/qg) (pCi/q) hours' {person—rem) Hanford
0.00028800 2303 0.066 1992 0.001 0.090 Dose w Geometric Avg.
Arithmetic Avg.
{pCi/q) Hanford
0.00029800 48246 0.066 1892 0.001 1.8%0 Dose w Arithmetic Av:
Dose BNL Fork Truck Driver Picking B 25 to Envirod B-25S Dose Rate @ 6 Ft | Geometric Ava. | Pick Time| No. of B 255 person-rem/mrer] Collective Dose
Cleanup to 25 mremiyr {mrem/hr per pCila) {pCilg) (hours) {person-rem) Envirocare
0.00041500 47 0.065 4740 0.001 0.006 Dose w Geometric Avg.
Arithmetic Avg.
{pCi/g) Envirocare
0.00041500 893 0.066 4740 0.001 0.129 Dose w Arithmetic Avg.
Dose BNL Fork Truck Driver Transit B 25 to Hanfordi_B-25C Dose Rate® 6 Ft [Geometric Avg. Iransit Tim{ No.ofB25s rson-yrenyl Collective Dose
Cleanup to 25 mremiyr mremvhr per pCilt {pCllg) {hours) {person-rem) Hanford
0.00012800 2303 0.066 1982 0.001 0.039 Dose w Geometric Avg.
Arfthmetic Avg.
{pCig) Hanford
0.00012800 48246 0.066 1992 0.001 0.812 Dose w Arithmetic Avg.
Dose BNL Fork Truck Driver Transit B 25 to Enviroc! B-25S Dose Rate @ 6 Ft | Geometric Avg. fransit Tim{_No. of B 25s personrem/mrer Collective Dose
Cleanup to 25 mremiyr {mremfhir per pCifg) {pCi/g) (hours) {person—rem) Envirocare
0.00017600 47 0.02 4740 0.001 0.001 Dose w Geometric Avg.
Arithmetic Avg,
{pClia) Envirocare
0.00017600 993 0.02 4740 0.001 0.017 Dose w Arithmetic Av
Dose to BNL Truck Driver : Hanford B 25s B-25C Dose Rate@12Ft | Geometric Avg. | Trip Time | No. of Drivers [No. Truck Trips |Collective Dose
Cleanup to 25 nremiyr {mremhr per pCilg) {pCilg) (hours) (person-rem) Hanford
0.00000760 2303 0.083 1 498 0.001 Dose w Geometric Av:
Arithmetic Avg.
{pCi/q) Hanford
0.00000760 48245 0.083 1 498 0.015 Dose w Arithmetic Avg.
Dose to BNL Truck Driver : Envirocare B 25s B-25S Dose Rate ® 12Ft| Geometric Avq. | Trip Time | No. of Drivers |No. Truck Trips { Collective Dose
Cleanup to 25 mremfyr mrenvhr per pCl/s (hours) {person-rem) Envirocare
0.00001070 47 0.083 1 1185 0.000 Dose w Geometric Avgq. |
Arithmetic Avg.
{pCliq) Envirocare
0.00001070 883 0.083 1 1185 0.001 Dose w Arithmetic Avg. |
Total Dose
(person-—rem)
Ranford
0.130 Dose w Geometric Avg.
Hanford
2717 Dose w Arithmetic Avg. |
. Envirocare
0.007 Dose w Geometric Avg.
Envirocare
0.147 Dose w Arithmetic Avg.
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Collective Dose to BNL Disposal Workers

Dose to BNL Wasts Disposal Workers from Transport and Off-site Disp to 16 mremiyr: File: WRKDISP.wb3
Volume Weighted Arithmetic & G A ge C
Doss BNL Fork Truck Driver Picking B 26 to Hanford B-25C Dose Rate@® 6 Ft |Goometric Avg. |Pick Time| No.of B26s |p C Dose
Cleanup to 16 mremiyr {mrem/hr per pCifg) {pClig) {hours) (psrson-rem) Hanford
0.00023800 2303 0.068 1932 0.001 0.030 Dose w Geometric Avg.
Arithmetic Avg.
{pCi/g) Hanford
0.00028800 48045 0.066 192 0.001 1.890 Dose w Arithmetic Avg.
Doss BNL Fork Truck Driver Picking B 26 to Envirocars| B-26S Dose Rate @ 6 Ft |Geometric Avg. |Pick Time| No.ofB2&s |p mimrem_|{C: Dose
C p to 16 mremiyr { per pClig) {pClig) (hours) {pe ) Envirocare
0.00041500 38 0.055 6592 0.001 0.007 Dose w Geometric Avg.
Arthmetic Avg.
{pCi/g) Envirocare
0.00041500 779 0.066 6532 0.001 0.141 Dose w Arithmetic Avg.
Doss BNL Fork Truck Driver Transit B 25 to Hanford B-26C Doss Rate@ 6 Ft |Geometric Avg. Fransit Tim{ No.of B 26s [p Collective Dose
C| p to 16 mremiyr (mremv/hr per pCilg) {pClig) (hours) p ) Hanford
0.00012800 2303 0.066 192 0.001 0.039 Doss w Geometric Avg.
Arithmstic Avg.
{pClig} Hanford
0.00012800 48246 0.056 1992 0.001 0.812 Dose w Arithmetic Avg.
Doss BNL Fork Truck Driver Transit B 26 to Envirocare | B-26S Doss Rate @ 6 Ft |G ic Avg. Jransit Tim( No. of B 268 |person-rem/mrem |Collsctive Dose
C p to 16 mmemiyr {mrem/hr per pCi/g) {pClig} (h ) {p m) Envirocars
0.00017600 38 0.02 6592 0.001 0.001 Dosew G Avg.
Arithmstic Avg.
(pClig) Envirocarn
0.00017600 779 0.02 6592 0.001 0.018 Dose w Arithmetic Avg.
Doss to BNL Truck Driver: Hanford B 25s B-26C Dose Rate@12Ft |Geometric Avg. [ Trip Timo | No. of Drivors [No. Truck Trips_ | Collactive Doss
Cl p to 16 mremiyr { hr per pCifg) {pClig) (hours) {p m) Hanford
0.00000760 2303 0033 1 438 0.001 Dose w Geometric Avg.
Arithmetic Avg.
(pClig) Hanford
000000760 48246 0.083 1 498 0.015 Dose w Arithmetic Avg.
Doss to BNL Truck Driver: Envirocare B 26 B-26S Dose Rate @ 12Ft [Geomotric Avg. | Trip Time | No. of Drivors |No. Truck Trips C Dose
C p to 156 mremiyr { per pClig) {pCilg) {hours) {p m) Envirocare
0.00001070 38 0.083 1 1648 0.000 Dose w Geomstric Avy.
Arithmetic Avg.
(pClg) Envirocare
0.00001070 779 0.083 1 1648 0.001 Dose w Arithmetic Avg.
Total Dose
p rem)
Hanford
0.130 Dose w Geometric Avg.
Hanford
2717 Dose w Arithmetic Avg.
Envirocaro
0.008 Dose w Geomstric Avg.
Envirocars
0.160 Dose w Arithmetic Avg.
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Collective Dose to BNL Disposal Workers

Dose to BNL Waste Disposal Workers from Tnnspon and Ofr-sits Disposal to 1 mremiyr File: WRKDISP.wb3
Volume Weighted Arithmetic & G
Dose BNL Fork Truck Driver Picking B 25 to Hanford B-26C Dose Rate@® 6 Ft |Geometric Avg. | Pick Tims| No.of B 26s |person-rem/mrem _|Coliective Dose
Clsanup to 1 mrem/yr {mrem/hr per pCl/g) {pClig) {hours) {person-rem) Hanford
0.00028800 203 0.065 192 0.001 0.090 Doss w Geometric Avg.
Arithmetic Avg.
{pClig) Hanford
0.00023800 48245 0.0558 1592 0.001 1.80 Doss w Arithmetic Avg.
Dose BNL Fork Truck Driver Picking B 26 to Envirocare| B-26S Dose Rate @ 6 Ft tric Avg. | Pick Time} No.of B25s |p CH ive Dose
Cleanup to 1 mremiyr (mramhr per pClig) (pClig) {hours} {person-rem) Enviroca
0.00041500 14 0.066 24104 0.001 0.009 Doss w Geometric Avg.
Arithmetic Avg.
(pClig) Envirocare
0.00041500 302 0.065 24104 0.001 0.19 Dose w Arithmetic Avg.
Dose BHL Fork Truck Driver Transit B 26 to B-25C Dose Rats@® € Ft |G tric Avg. fransit Tim¢ No.of B 26s |p Collective Dose
Cl p to 1 mremiyr ( per pCiig) {pClig) {hours) {3 rem)
0.00012800 2303 0.086 1992 0.001 0.039 Dose w Gsometric Avg.
Arithmetic Avg.
(pClig) Hanford
0.00012800 48246 0.056 192 0.001 0.812 Dose w Arithmetic Avg.
Dosa BNL Fork Truck Driver Transit B 25 to Envirocare | B-26S Dose Rite @ 6 Ft |G Avg. fransit Tim{ No.ofB25s |p [ ive Dose
Cleanup to 1 mrem/yr {mrem/hr per pCi/g) {pClg) (hours}) {p m) Envirocare
0.00017600 14 0.02 24104 0.001 0.001 Dose w tric Avg.
Arithmetic Avg.
{pClig) Envirocare
0.00017600 302 0.02 24104 0.001 0.026 Doss w Arithmetic Avg.
Dosa to BNL Truck Driver: rd B 26s B8-26C Dose Rate@12Ft tric Avg. | Trp Time | Ho. of Drivers |No. Truck Trips [+] ive Dose
Cleanup to 1 mrem/yr (mrem/hr per pCiig) {pClg) (hours) {p m) Hanford
0.00000760 2303 0.083 1 488 0.001 Dosew tric Avg.
Arithmetic Avg.
(pClg) Hanford
0.00000760 48246 0.083 1 498 0.015 Dose w Arithmetic Avg.
Dose to BNL Truck Driver : Envirocare B 268 B-25S Dose Rate @ 12Ft ric Avg. | Trip Time | No. of Drivers {No. Truck Trips Collective Dose
Clsanup to 1 mremiyr {mrem/hr per pClig) (pClig) (hours) {person-rem) Envirocare
0.00001070 14 0.083 1 6026 0.000 Doss w Geometric Avg.
Arithmetic Avg.
(pCiig) Envirocare
0.00001070 302 0.083 1 6025 0.002 Dose w Arithmetic Avg.
Total Dose
am}
0.130 Dose w Geometric Avg.
Hanford
2717 Dose w Arithmetic Avg.
Envirocare
0.011 Dose w G ric Avg.
Envirocare
0.227 Dose w Arithmetic Avg.
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Collective Dose to BNL & Off-site Disposal Workers

Dose to BNL & Off-site Waste Disposal Workers from Transport and Off-sits Disposal to 100 mremiyr: File: WRKDISP.wb3
Volume Weighted Arithmetic & Geometric Average Concentrations
Dose Off-site Fork Truck Driver Picking B 25 to Hanford B-25C Dose Rate @ 6 Ft |Geometric Avg. Pick Time No.of B 255 |person-rem/mrem_|Collective Dose
Cleanup to 100 mremir {mremfhr per pCi/g) {pCi/g) {hours) rson-rem Hanford
0.00028800 2303 0.066 1992 0.001 0.090 Dose w Geometric Avg,
Arithmetic Avg.
{pClig) Hanford
0.00028800 48246 0.066 1992 0.001 1.890 Dose w Arithmetic Avg.
Dose Off-site Fork Truck Driver Picking B 25 to Envirocard B-255 Dose Rate ® 6Ft| GeometricAvg. | Pick Time | No.of B25s |person-renVmrem | Collective Dose
Cleanup to 100 mremiyr {mrem/r per pCilg) {pCi/g) {hours) {person-rem} Envirocare
0.00041500 103 0.066 672 0.001 0.002 Dose w Geometric Avg,
Arithmetic Avg.
il Envirocare
0.00041500 2150 0.066 672 0.001 0.040 Dose w Arithmetic Avg. |
Dose Off-site Fork Truck Driver Transit B 25 to Hanford B-25C Dose Rate @ 6 Ft |Geometric Avg. | Transit Time | No.of B 25s |person-remimrem |Coliective Dose
Cleanup to 100 mremir (mrenvhr per pCiig) {pCilg) hours' rson-rem Hanford
0 00012800 2303 0.009 1992 0.001 0.005 Dose w Geometric Avg. |
Arithmetic Avg.
{pCilg) Hanford
0.00012800 48246 0.009 1982 0.001 0.111 Dose w Arithmetic Avg.
Dose Off-site Fork Truck Driver Transit B 25to Envirocare| B-25S Dose Rate @ 6 Ft | Geometric Avg. | Transit Time | No.of B25s [person-rem/imrem | Collective Dose
Cleanup to 100 mremiyr mrenvhr if {pCifq) {hours) {person-rem) Envirocare
0.00017600 103 0.009 672 0.001 0.000 Dose w Geometric Avg.
Arithmetic Avg.
{pCi/g) Envirocare
0.00017600 2150 0.009 672 0.001 0.002 Dose w Arithmetic Avg.
Total Dose
(person-rem]
Hanford
0.096 Dose w Geometric Avg. |
Hanford
2.001 Dose w Arithmetic Avg.
- Envirocare
0.002 Dose w Geometric Avg. |
Envirocare
0.042 Dose w Arithmetic Avg.

E-34



Collective Dose to BNL & Off-site Disposal Workers

Doss to BNL & Off-sits Waste Disposal Workers from Transport and Off-sits Disposal to 76 mremiyr:. File: WRKDISP.wb3
Volume Welghted Arithmetic & Geometric Average Concentrations
Doze Off-site Fork Truck Driver Picking B 26 to H. B-26C Dose Rate @ 6 Ft |G Avg. |Pick Time| No.ofB26s [p vemimrem_|Collective Dose
Clsanup to 76 mremiyr {mrem/hr per pCl/g) (pClg) {hours) {person-rem) Hanford
. 0.00025800 2303 0.065 1992 0.001 0.030 Dose w ic Avg.
Arithmetic Avg.
{pClig) Hanford
0.00023800 48245 0.056 192 0.001 1.890 Dose w Arithmetic Avy.
Dose Off-sits Fork Truck Driver Picking B 26 to Envirocan{ B-255 Doss Rato @ 6 Ft| G Avp. |Pick Time| No.ofB26s |p rem/mrem_|Collsctive Dose
Cleanup to 76 mramiyr {mrem/hr per pClig) (pClg) { ) {personem) Envi
0.00041500 0 0.066 1000 0.001 0.002 Dose w Geometric Avg.
Arithmetic Avg.
(pClig) Envirocare
0.00041500 1876 0.086 1000 0.001 0.051 Doss w Arithmetic Avg.
Dose Off-sits Fork Truck Driver Transit B 26 to B-26C Dose Rate @ 6 Ft Avg. fransit Tim{ No.ofB 25s |p m/mrem [Collective Doss
Cl p to 76 mrenlyr {mrem/hr per pClig) (pCug) (hours) {p
0.00012800 2303 0.009 1992 0.001 0.005 Dossw G Avg.
Arithmetic Avg.
(pCiig) Hanford
0.00012800 480245 0.009 1992 0.001 0111 Dose w Arithmetic Avg.
Dose Off-site Fork Truck Driver Transit B 25 to Envirocars| B-25S Dose Rate @ 6 Ft| Geometric Avg. [ransit Tim{ No.of B 26s |p ~rem/mrem |Collective Doss
Cl p to 76 mreml/yr {mrem/hr per pCl/g) (pCiig) (hours) {person-ram) Envirocare
0.00017600 0 0.009 1000 0.001 0.000 Dose w Geometric Avg.
Arithmetic Avg.
(pCilg) Envirocare
0.00017600 1876 0.009 1000 0.001 0.003 Dose w Arithmetic Avg.
Total Dose
{p T8m) §
0.0%6 Dose w Geometric Avg.
Hanford
2001 Dose w Arithmetic Avg.
Envirocare
0.003 Doss w G tric Avg.
Envirocare
0.054 Dose w Arithmetic Avg.
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Collective Dose to BNL & Off-site Disposal Workers

[Dose to BNL & Off-sits Waste DI P Workers from Transport and Off-site Disposal to 26 mromiyr: File: WRKDISP.wb3
Volumo Welghtsd Arithmetic & G {c ge C
Doss Oft-sits Fork Truck Driver Picking B 25 to H B-25C Doss Rate @ 6 Ft |G Avg. |Pick Time| No.ofB25s [p mimrern Coll Dose
Cleanup to 26 mrem/yr {mremr per pCiig) {pClig) (hours}) (person-rem) Hanford
0.00029€00 2303 0.086 1992 0.001 0.00 Dose w Gi tric Avg.
Arithmetic Avg.
_{pcig) Hanford
0.00028800 48245 0.0s6 1992 0.001 1.890 Dose w Arithmetic Avg.
Doss Oft-sits Fork Truck Driver Picking B 25 to Envirocars| B-26S Dose Rate @ 6 Ft| Geometric Avg. No. of B 2569 No. of B 265 _|person-rerumrer Collective Dose
Clsanup to 256 mremiyr {mremJihr per pCiig) (pCi/g} (hours) {person-rem) Envirocare
0.00041500 47 0.086 4740 0.001 0.006 Dose w Geomotric Avg.
Arithmetic Avg.
(pClg) Envirocare
0.00041500 o33 0.0686 4740 0.001 0.129 Dose w Arithmetlc Avg.
Doss Off-sits Fork Truck Driver Transit B 25 to Hanford B-26C Dose Rate @ 6 Ft |Geometric Avg. Fransit Tim( No.of B 26s |p mimrer] Collective Dose
Clsanup to 26 mremiyr {mrem/hr per pClig) {pClig) (hours) p m} Hanford
0.00012800 2303 0.009 1932 0.001 0.005 Dose w Geomotric Avg.
Arithmetic Avg.
{pCl/g) Hanford
0.00012800 48245 0.009 1932 0.001 0.111 Dose w Arithmetic Avg.
Dose Off-site Fork Truck Driver Transit B'25 to Envirocare | 8-26S Doss Rate @ 6 Ft| Geomstric Avg. No. of B 269 No. of B 265 |per Collsctive Dose
Cleanup to 25 mremfyr {mrem/hr per pCi/g) {pClig) {hours) {person-rem} Envirocare
0.00017600 47 0.009 4740 0.001 0.000 Dose w Geometric Avg.
Arithmstic Avg.
(pClg) Envirocare
0.00017600 933 0.009 4740 0.001 0.007 Dose w Arithmetic Avg.
Total Dose
e m}
Hanford
0.0%6 Dose w Geometric Avg.
Hanford
2001 Dose w Arithmetic Avg.
Envirocars
0.006 Dose w Geomotric Avg.
Envirocars
0.136 Dose w Arithmetlc Avg.
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Collective Dose to BNL & Off-site Disposal Workers

Dose to BNL & Off-site Waste DIsposal Workers from Transport and Off-site Disposaf to 16 mrem/iyr: Filez WRKDISP.wb3
Volume Welghted Arithmetic & Geometric A Ci
Doss Off-sits Fork Truck Driver Picking B 26 to Hanford | B-26C Dose Rate @ 6 Ft ic Avg. |Pick Time| No.of B 25s |person-rem/mrem |C Dose
Clsanup to 16 mremiyr {mremihr per pCifg) (pClig) (hours) {p em)
0.00028800 2303 0.066 1992 0.001 0.050 Dose w Geometric Avg.
Arithmetic Avg.
{pClig) H
0.00023300 48246 0.065 1992 0.001 1.890 Doss w Arithmetic Avg.
Dose Off-sits Fork Truck Driver Picking B 26 to Envirocar{ B-255 Dose Rate @ 6 Ft|Geometric Avg. [Pick Time| No. of B 268 |person-rsm/mrem |Collactive Doss
Cleanup to 16 mremlyr {mrem/hr per pClig) {pCilg) {hours) (person-rem) Envirocare
0.00041500 38 0.055 6592 0.001 0.007 Dose w Geometric Avg.
Arithmetic Avg.
(pCi/g) Envirocars
0.00041500 779 0.065 6532 0.001 0.141 Doss w Arithmstic Avg.
Dose Oft-site Fork Truck Driver Transit B 26 to Hanford | B-26C Doss Rate @ 6 Ft |Geometric Avg. jransit Tim{ No.of B 255 |p /mrem |C Doss
Cl p to 16 mremiyr {mrem/hr per pClig) {pClfg) {hours) {p m) Hanford
0.00012800 2303 0.009 1992 0.001 0.005 Doss w ric Avg.
Arithmetic Avg.
(pClY) Hanford
0.00012800 48246 0.009 1992 0.001 0111 Dose w Artthmetic Avg.
Dose Ofr-site Fork Truck Driver Transit B 26 to Envirocarel 8-25S Dose Rate @ 6 Ft Avg. fransit Tim({ No.of B 26s |p ] C Doss
Cleanup to 16 mrem/fyr (m per pClrg) (pClig) (hours) {person-rem} Envirocars
0.00017600 3 0.009 6592 0.001 0.000 Dossw G tric Avg.
Arithmetic Avg.
(pClig) Envirocars
0.00017600 779 0.009 6592 0.001 0.008 Dose w Arithmetic Avg.
Total Dose
(person-rem)
0.06 Dose w Geometric Avg.
Hanford
2001 Dose w Arithmetic Avg.
Envirocare
0.007 Dose w Gsometric Avg.
Envirocare
0.149 Dose w Arithmstic Avg.
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Collective Dose to BNL & Off-site Disposal Workers

Dose to BNL & Off-site Waste Disposal Workers from Transport and Off-site Disposal to 1 mremiyr: File: WRKDISP.wb3
Volume Weighted Arithmetic & Geometric Average Concentrations :
Dose Off-site Fork Truck Driver Picking B 25to Hanford | B-25C Dose Rate & 6 Ft [Geometric Avq, Pick Time No.of B 25s | person-rem/mrem |Collective Dose
Cleanup to 1 mremiyr mrem/Mhr 1 {pCilq) {hours) {person-rem) Hanford
0.00029800 2303 0.066 1992 0.001 0.090 Dose w Geometric Avg.
Arithmetic Avg.
i Hanford
0.00029800 48246 0.066 1992 0.001 1.890 Dose w Arithmotic Avg.
Dose Off-site Fork Truck Driver Picking B 25 to Envirocard B-25S Dose Rate @ 6 Ft | Geometric Avg. Pick Time No.of B 255 |persontemimrem _|Collective Dose
Cleanup to 1 mremiyr mrem/hr il {eCilg) (hours) {person-rem) Envirocare
0.00041500 14 0.086 24104 0001 0.009 Dose w Geometric Avg.
Arithmetic Avg.
{pCilg) Envirocare
0.00041500 302 0.066 24104 0.001 0.188 Dose w Arithmetic Avg.
Dose Off-site Fork Truck Driver Transit B 25 to Hanford B-25C Dose Rate @ 6 Ft |Geometric Avg. | Transit Time | No.cfB25s | person-—rem/mrem |Collective Dose
Cleanup to 1 mremiyr {mremir per pCilg) {pCifq) hours' (person-rem Hanford
0.00012800 2303 0.008 1992 0.001 0.005 Dose w Geometric Avg.
Arithmetic Avg.
{pCiiq) Hanford
0.00012800 48246 0.009 1992 0.001 0.111 Dose w Arithmotic Avg.
Dose Off-site Fork Truck Driver Transit B 25 to Envirocare| B-25S Dose Rate @ 6 Ft |Geometric Avg. | Transit Time | No.of B 25s |person-rem/imrem |Collective Dose
Cleanup to 1 mremiyr mrem/hr i1l {pCiig) {hours) rson-rem) Envirocare
0.00017600 14 0.009 24104 0.001 0.001 Dose w Geometric Avg.
Arithmetic Avg.
{pCilg) Envirocare
0.00017600 302 0.009 24104 0.001 0.012 Dose w Arithmetic Avg.
Total Dose
{person-rem)
Hanford
0096 Dose w Geometric Avg. |
Hanford
2.001 Dose w Arithmetic Avg.
Envirocare
0.010 Dose w Geometric Avg.
Envirocare
0211 Dose w Arithmetic Avg.
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RBSRAD,

Version 5.61 T% Limit = 0.5 year 01/11/97 09:30 Page 2

Summary : HWMP Dose to Visitors(2046-2316) :Open Space,Avg.Ind.,30yrPeriod, 0-1if

File : HWMFOSA.DAT
Dose Conversion Factor (and Related) Parametex Summary
File: DOSFAC.BIN
| | cCurrent | | Parameter
Menu | Parameter | Value | Default | Name
: : : :
-1 | Dose conversion factors for inhalation, mrem/pCi: | | |
-1 | Cs-1374D | 3.190B-05 | 3.190B-05 | DCF2( 1)
-1 | sx-90+D | 1.320BE-03 | 1.310B-03 | DCF2( 2)
I f I |
D-1 | Dose conversion factors for ingestion, mrem/pCi: | | |
D-1 | Cs-1374D | 5.000B-05 | 5.000B-05 | DCF3( 1)
D-1 | Sxr-90+D | 1.530B-04 | 1.530B-04 | DCF3( 2)
! I I !
D-34 | Pood transfer factors: | | |
D-34 | Cs-1374D , plant/soil concentration ratio, dimensionless | 4.000B-02 | 4.000B-02 | RTF( 1,1)
D-34 | Cs-137+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) | 3.000B-02 | 3.000E-02 | RTF( 1,2)
D-34 | Cs-137+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) | 8.000E-03 | 8.000B~03 | RTF( 1,3)
D-34 | | | |
D-34 | Sr-90+D , plant/soil concentration ratio, dimensionless | 3.000B-01 | 3.000B-01 | RTF( 2,1)
D-34 | Sr-90+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) | 8.000E-03 | 8.000B-03 | RTF( 2,2)
D-34 | Sr-90+D , wilk/livestock-intake ratio, (pCi/L)/(pCi/d) | 2.000B-03 | 2.000E-03 | RTF( 2,3)
| I I |
D-5 | Biocaccumulation factors, fresh water, L/kg: | | |
-5 | Cs-137+D , fish | 2.000B+03 | 2.000B+03 | BIOFAC( 1,1)
- | €s-1374D , crustacea and mollusks | 1.000B+02 | 1.000B+02 | BIOFAC( 1,2)
-5 ! I |
-5 | sx-90+4D , fish | 6.000E+01 | 6.000E+01 | BIOFAC( 2,1)
-5 | Sr-s0+D , crustacea and mollusks | 1.000B+02 | 1.000E+02 | BIOFAC( 2,2)
1 1 1 1




BSRAD, Version 5.61 T% Limit = 0.5 year 01/11/97 09:30 Page 3
ummary : HWMF Dose to Visitors(2046-2316) :Open Space,Avg.Ind.,30yxPeriod, 0-1f
ile : HWMPOSA.DAT
Site-Specific Parameter Summary

| | User | | Used by RESRAD | Parameter
enu | Parameter | Input | Default | (If different from user input) | Name

t ; ; ; ;
011 | Area of contaminated zone (m**2) | 1.932B+04 | 1.000E+04 | --- | ARBA
011 | Thickness of contaminated zone (m) | 3.0488B-01 | 2.000B+00 | --- | THICKO
011 | Length parallel to aquifer flow (m) | 1.615B+02 | 1.000B+02 | --- | nczpaQ
011 | Basic radiation dose limit (mrem/yr) } 1.500B+01 | 3.000B+02 | --- | BRDL
011 | Time since placement of material (yx) | 0.000B+00 | 0.000E+00 | -—- | 11
011 | Times for calculations (yr) | 6.500B+01 | 1.000B+00 | -—- ] TC 2)
011 | Times for calculations (yr) | 9.500B+01 | 3.000E+00 | --- | TC3)
011 | Times for calculations (yr) | 1.250B+02 | 1.000B+01 | --- | T( 4)
011 | Times for calculations (yr) | 1.550B+02 | 3.000B+01 | -—-- | T(3)
011 | Times for calculations (yr) | 1.850B+02 | 1.000B+02 | - | TC 6)
011 | Times for calculations (yr) | 2.150B+02 | 3.000B+02 | -—- | TC 7)
011 | Times for calculations (yr) | 2.450B+02 | 1.000B+03 | -—- | T( 8)
011 | Times for calculations (yr) | 2.750E+02 | 0.000E+00 | -~ | T( 9)
011 | Times for calculations (yx) | 3.050B+02 | 0.000B+00 | -—-- | T(10)

I I I | ]
012 | Initial principal radionuclide (pCi/g): C€s-137 | 1.000B+00 | 0.000B+00 | --- | sa( 1)
912 | Initial principal radionuclide (pCi/g): Sxr-90 | 1.0008+00 | 0.000E+00 | -—- | s1( 2)
912 | Concentration in groundwater  (pCi/L): €s-137 | not used | 0.000E+00 | ——— | Wi 1)
712 | Concentration in groundwater (pCi/L): Sr-90 | not used | 0.000E+00 | --- | wi{ 2)

! I I I |
213 | Cover depth (m) | 0.000B+00 | 0.000B+00 | —-—- | covero
713 | Density of cover material (g/cm**3) | not used | 1.500E+00 | - | DBENSCV
313 | Cover depth erosion rate (m/yx) | not used | 1.000B-03 | -—— | vev
313 | Density of contaminated zone (g/cm¥*3) | 1.660E+00 | 1.500B+00 | -—- | DENSCZ
)13 | Contaminated zone erosion rate (m/yr) | 1.000B-03 | 1.000E-03 | --- | vez
13 | Contaminated zone total porosity | 3.300B-01 | 4.000B-01 | -—- | TPCZ
313 | Contaminated zone effective porosity | 2.400E-01 | 2.000B-01 | --- | BeCZ’
313 | Contaminated zone hydraulic conductivity (m/yr) | 5.000B+03 | 1.000B+01 | - | HCCZ
313 | Contaminated zone b parameter | 4.900B+00 | 5.300E+00 | -—- | BCZ
313 | Humidity in air (g/cm**3) | not used | 8.000B+00 | -—- | HOMID
)13 | Bvapotranspiration coefficient | 4.600B-01 | 5.0008-01 | -—- | BVAPTR
)13 | Precipitation (m/yx) | 1.230B+00 | 1.000B+00 | --- | PRBCIP
313 | Irrigation (m/yx) | 2.600B-01 | 2.0008B-01 | --- | RT
)13 | Irrigation mode | overhead | overhead | --- | IDITCH
)13 | Runoff coefficient | 2.0008-01 | 2.000E-01 | --- | RUNOFF
)13 | Watershed area for nearby stream or pond (m**2) | 1.000B+06 | 1.000RB+06 | --- | wWARBA
7313 | Accuragy for water/soil computations | 1.0008-03 | 1.000B-03 | --- | BPS

I ! I ! I
)14 | Density of saturated zone (g/cm**3) | 1.660B+00 | 1.500E+00 | --- | DENSAQ
)14 | Saturated zone total porosity | 3.300B-01 | 4.000E-01 | -—- | TPsz
)14 | saturated zone effective porosity | 2.400B-01 | 2.000E-01 | --- | BPSZ
)14 | Saturated zone hydraulic conductivity (m/yr) | 2.000B+04 | 1.000E+02 | - | HCsZ
)14 | Saturated zone hydraulic gradient | 4.800B-03 | 2.000B-02 | --- | HewT
)14 | Saturated zone b parameter | 4.900B+00 | 5.300E+00 | - | Bsz
)14 | Water table drop rate (m/yx) |] 1.000E-03 | 1.000B-03 | -—- | vwr
114 | Well pump intake depth (m below water table) | 1.800B+01 | 21.000E+01 | -— | DWIBWT
114 | Model: Nondispersion (ND) or Mass-Balance (MB) | ND | ND | --- | MODEL
)14 | Well pumping rate (m**3/yx) | 2.500B+02 | 2.500B+02 | --- | oW

I I | ! |
115 | Number of unsaturated zone strata | 1 | 1 | --- | Ns
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<mmary : HWMF Dose to Visitors(2046-2316):Open Space,Avg.Ind.,30yrPeriod, 0-1f

file : HWMFOSA.DAT
Site-Specific Parameter Summary (continued)

] | User | | Used by RESRAD | Parameter
Menu | Parameter | Input | Default | (If different from user input) | Name

: : : : =
RO15 | Unsat. zone 1, thickness (m) | 3.353B+00 | 4.000B+00 | --- | H(1)
RO15 | Unsat. zone 1, soil demsity (g/cm**3) | 1.660E+00 | 1.500B+00 | -——- | DBNSUZ (1)
RO15 | Unsat. zone 1, total porosity | 3.3008-01 | 4.000E-01 | -— | TPUZ(1)
RO1S | Unsat. zone 1, effective porosity | 2.400B-01 | 2.000E-01 | --- | BPUZ(1)
RO15 | Unsat. zone 1, soil-specific b parameter | 5.300B+00 | 5.300B+00 | --- | BUZ(1)
RO15 | Unsat. zone 1, hydraulic conductivity (m/yx) | 5.0008B+03 | 1.000B+01 | --- | HCUZ (1)

I ! ! I I
R016 | Distribution coefficients for Cs-137 ] ] | |
RO16 | Contaminated zone (cm**3/g) | 4.400B+01 | 1.000B+03 | --- | bcNuce( 1)
RO16 | Unsaturated zone 1 (cm**3/g) | 4.400B+01 | 1.000B+03 | - | penucu( 2,1)
RO16 | sSaturated zone (cm**3/g) | 4.400B+01 | 1.000B+03 | -—- | pewucs( 1)
RO16 | Leach rate (/yr) | 0.000B+00 | 0.0008+00 | 3.011B-02 | ALBACH( 1)
RO16 | Solubility constant | 0.000B+00 | 0.000B+00 | not used | SOLUBK( 1)

I | ! ! |
RO16 | Distxibution coefficients for Sr-30 | | | |
RO16 | Contaminated zone (cm**3/g) | 3.000B+00 | 3.000B+01 | --- | penuce( 2)
RO16 | Unsaturated zone 1 (cm**3/g) | 3.000B+00 | 3.000B+01 | -—-- | pewucu( 2,1)
RO16 | sSaturated zone (cm**3/g) | 3.000B+00 | 3.000B+01 | --- | peNucs( 2)
R016 | Leach rate (/yrx) | 0.000E+00 | 0.000B+00 | 4.284B-01 | ALBACH( 2)
RO16 | Solubility constant | 0.000E+00 | 0.000B+00 |} not used | sSoLUBK( 2)

I I I | !
RO17 | Inhalation rate (m**3/yr) | 1.5008+04 | 8.4008+03 | --- | INHALR
RO17 | Mass loading for inhalation (g/m**3) | 1.000BE-05 | 2.000B-04 | --- | MLINH
RO17 | Dilution length for airborne dust, inhalation (m)| 3.000B+00 | 3.000E+00 | --- | oM
RO17 | Bxposure duration | 3.000B+01 | 3.000E+01 | --- | BD
RO17 | sShielding factor, inhalation | 1.0008+00 | 4.0008B-01 | —-- | sHF3
RO17 | shielding factor, external gamma | 1.0008+00 | 7.000E-01 | --- | sBPF1L
RO17 | Fraction of time spent indoors | 0.000E+00 | 5.000B-01 | -—- | PIND
RO17 | Praction of time spent outdoors (on site) | 1.4008B-03 | 2.500E-01 | --- | roTD
RO17 | Shape factor flag, external gamma | 1.000B+00 | 1.000B+00 | 1 shows circular AREA. | Ps
RO17 | Radii of shape factor array (used if PS = -1): | ] | |
RO17 | Outer annular radius (m), ring 1: | not used | 5.0008B+01 | - | RAD_SHAPE( 1)
RO17 | Outer annular radius (m), ring 2: | not used@ | 7.071B+01 | --- | RAD_SHAPE( 2)
RO17 | Outer annular radius (m), ring 3: | not used | 0.000B+00 | --- | RAD_SHAPE( 3)
RO17 | Outer annular radius (m), ring 4: | not used | 0.000E+00 | --- | RAD_SHAPE( 4)
RO17 | Outer annular radius (m), ring 5: | not used | 0.000B+00 | - | RAD_SHAPE( 5)
RO17 | Outer annular radius (m), ring 6: | not used | 0.000E+00 | --- | RAD_SHAPE( 6)
RO17 | Outer annular radius (m), xing 7: | not used | 0.000E+00 | -— | RAD_SHAPER( 7)
R017 | oOuter annular radius (m), ring 8: | not used | 0.000B+00 | --- | RAD SHAPE( 8)
RO17 | Outer annular radius (m), ring 9: | not used | 0.000E+00 | --- | RAD_SHAPE( 9)
RO17 | Outer annular radius (m), xing 10: | not used | 0.000B+00 | -— | RAD_SHAPE(10)
RO17 | Outer annular radius (m), ring 11: | not used | 0.000B+00 | -—— | RAD_SHAPR(11)
RO17 | Outer annular radius (m), ring 12: | not used | 0.000E+00 | --- | RAD_SHAPE(12)

! | | ! I
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Summary : HWMP Dose to Visitors(2046-2316) :Open Space,Avg.Ind.,30yrPeriod, 0-1f

Pile : HWMFOSA.DAT
Site-sSpecific Parameter Summary (continued)

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

; ; } ] f
R017 | Practiqns of annular areas within AREA: | | | |
RO17 | Ring 1 | not used | 1.000E+00 | -—- | FRACA( 1)
RO17 | Ring 2 | not used | 2.7328-01 | -—- | FrRAaca( 2)
RO17 | Ring 3 | not used | 0.000B+00 | --- | FRAaca( 3)
R017 | Ring 4 | not used | o0.000B+00 | -~ | FRACA( 4)
R017 | Ring 5 | not used | 0.000E+00 | - | PRACA( 5)
R017 | Ring 6 | not used | ©0.000B+00 | --- | FRACA( &)
017 | Ring 7 | not used | 0.000B+00 | --- | FRACA( 7)
017 | Ring 8 | not used | 0.000B+00 | - | FRACA( 8)
17 | Ring 9 | not used | 0.000B+00 | --- | FRACA( 9)
w017 | Ring 10 | not used | 0.000R+00 } --- | FRAcA(10)
w17 | Ring 11 | not used | 0.000B+00 | - | FRACA(11)
W17 | Ring 12 | not used | 0.000B+00 | .- | FRACA(12)

! | | [ !
018 | Pruits, vegetables and grain consumption (kg/yxr) | 1.600B+02 | 1.600B+02 | --- | DIET(1)
1018 | Leafy vegetable consumption (kg/yr) | 0.000B+00 | 1.400B+01 | -—- | DIRT(2)
1018 | Milk consumption (L/yx) | not used | 9.2008B+01 | -—-- | DIBT(3)
1018 | Meat and poultry consumption (kg/yx) | 5.110B+01 | 6.300B+01 | -—- | DIET(4)
1018 | Pish consumption (kg/yr) | not used | 5.400B+00 | -—- | DIBT(S)
to18 | Other seafood consumption (kg/yxr) | not used | 9.000E-01 | - | DIET(6)
018 | Soil ingestion rate (g/yr) | 1.800B+01 | 3.650B+01 | --- | soIn
1018 | Drinking water intake (L/yr) | not used | 5.100B+02 | --- | pwx
1018 | Contamination fraction of drinking watex | not used | 1.000E+00 | -—-- | FDW
018 | Contamination fraction of household water | not used | 1.000B+00 | .-~ | FHHEW
018 | Contamination fraction of livestock water | 0.000B+00 | 1.000B+00 | --- | FLW
1018 | Contamination fraction of irrigation water | 0.0008+00 | 1.000B+00 | --- | PIRW
1018 | Contamination fraction of aquatic food | not used | 5.000B-01 | ——— ‘ | Fr9
1018 | Contamination fraction of plant food | 3.000B-04 }|-1 | -—-- | FPLANT
018 | Contamination fraction of meat | 2.0008-02 |-1 | - | PMBAT
018 | Contamination fraction of milk | not used |-1 | --- | FHIIK

I ! | | |
:019 | Livestock fodder intake for meat (kg/day) | 1.360B+00 | 6.800B+01 | --- | LFIs
.019 | Livestock fodder intake for milk (kg/day) | not used | 5.500B+01 | -— | LPIe
.019 | Livestock water intake for meat (L/day) | 5.000B+01 | 5.000B+01 | --- | LWIS
019 | Livestock water intake for milk (L/day) | not used | 1.600B+02 | ——- | LwIe
019 | Livestock soil intake (kg/day) | 1.000E-02 | 5.000B-01 | -—-- | LSI
019 | Mass lgading for foliar deposition (g/m**3) | 1.000B-05 | 1.000B-04 | ~-—- | MLFD
019 | Depth of soil mixing layer (m) | 1.500B-01 | 1.500B-01 | --- | DM
019 | Depth of roots (m) | 9.000B~01 | 9.000B~-01 | -— | DROOT
015 | Drinking water fraction from ground water | 1.0008+00 | 1.000B+00 | --- | FewDwW
019 | Household water fraction from ground water | not used | 1.000B+00 | --- | PGWHH
019 | Livestock water fraction from ground water | not used | 1.000B+00 | - | PGWLW
015 | Irrigation fraction from ground water | ©.000B+00 | 1.000B+00 | --- | PGWIR

! I I | |
14 | C-12 concentration in water (g/cu**3) | not used | 2.000B-05 | --- | c12wTR
14 | €-12 concentration in contaminated soil (g/g) | not used | 3.000B-02 | --- | c12cz
14 | Praction of vegetation carbon from soil | not used | 2.0008B-02 | -—— | csorn
14 | Praction of vegetation carbon from air | not used | 9.800B-01 | --- | carr
14 | C-14 evasion layer thickness in soil (m) | not used | 3.000E-01 | - | puc
14 | C-14 evasion flux rate from soil (1/sec) | not used | 7.000B-07 | --- | BVSN
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File : HWMFOSA.DAT
Site-Specific Parametexr Summary (continued)

] | User | | Used by RESRAD | Parameter
Menu | Parametexr | Input | Default | (If different from user input) | Name

; ; 1 ; ;
Ci4 | €-12 evasion flux rate from soil (1/sec) | not used | 1.000B-10 | --- | REVSN
€14 | Fraction of grain in beef cattle feed | not used | 8.000E-01 | --- | AVFG4
C14 | Praction of grain in milk cow feed | not used | 2.000B-01 | --- | AVFGS

! ! I I I
STOR | Storage times of contaminated foodstuffs (days): | | | |
STOR | Fruits, non-leafy vegetables, and grain | 1.400B+01 | 1.400B+01 | -—- | STOR_T(1)
STOR | Leafy vegetables | 1.000B+00 | 1.000B+00 | --- [ sTOR_T(2)
STOR | Milk | not used | 1.000E+00 | -—- | STOR_T(3)
STOR | Meat and poultry | 2.000B+01 | 2.000B+01 | .- | STOR_T(4)
STOR | Fish | not used | 7.000B+00 | -—- | STOR_T(5)
STOR | Crustacea and mollusks | not used | 7.000B+00 | —-- | STOR_T(6)
STOR | Well water | 1.000B+00 | 1.000B+00 | -—-- | STOR_T(7)
STOR | Surface water | 1.000B+00 | 1.0008+00 | --- | STOR_T(8)
STOR | Livestock fodder | 0.000E+00 | 4.500B+01 | -— | sTOR_T(9)

! I ! I I
RO21 | Thickness of building foundation (m) | not used | 1.500B-o01 | --- | PLOOR
RO21 | Bulk density of building foundation (g/cm**3) | not used | 2.400B+00 | --- | DBNSFL
RO21 | Total porosity of the cover material | not used | 4.000B-01 | -—- | TPCV
RO21 | Total porosity of the building foundation | not used | 1.000B-01 | --- | TPFL
RO21 | Volumetric water content of the cover material | not used | 5.000E-02 | - { PH20CV
RO21 ] Volumetric water content of the foundation | not used | 3.000E-02 | m—- | PH20FL
RO21 | Diffusion coefficient for radon gas (m/sec): | | | |
R0O21 | in cover material | not used | 2.000B-06 | - | DIFCV
R021 | in foundation material | not used | 3.000B-07 | --- | DIFFL
R021 | in contaminated zone soil | not used | 2.000B-06 | ——— | pIFCZ
RO21 | Radon vertical dimension of mixing (m) | not used | 2.000B+00 | -—- | HMIX
RO21 | Average annual wind speed (m/sec) | not used | 2.000E+00 | - | winp
RO21 | Average building air exchange rate (1/hr) | not used | 5.0008B-01 | —-- | REXG
RO21 | Height of the building (room) (m) | not used | 2.500E+00 | --- | HRM
R0O21 | Building interior axrea factor | not used | 0.000B+00 | -— | PAT
R021 | Building depth below ground surface (m) | not used |-1.000B+00 | -—- | pmFL
R021 | Bmanating power of Rn-222 gas | not use@ | 2.500B-01 | —— | BMANA(1)
R021 | Bmanating power of Rn-220 gas | not used | 1.5008-01 | - | BMANA(2)

) 1 L )

Summary of Pathway Selections

Pathway

Usexr Selection

|

;
1 -- external gamma | active
2 -- inhalation (w/o radon) | active
3 -- plant ingestion | active
4 -- meat ingestion | active
5 -- milk ingestion i suppressed
6 -- aquatic foods | suppressed
7 -- drinking water | suppressed
8 -- soil ingestion | active
$ -- radon | suppressed
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Summary : HWMF Dose to Visitors(2046-2316) :Open Space,Avg.Ind.,30yxrPeriod, 0-1f

File : HWMPOSA.DAT
Contaminated Zone Dimensions Initial Soil Concentrations, pCi/g
Area: 19315.00 square metexs Cs-137 1.000B+00
Thickness: 0.30 meters Sxr-90 1.000B+00
Cover Depth: 0.00 meters

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

Total Mixture Sum M(t) = Praction of Basic Dose Limit Received at Time (t)

t (years): ©0.000B+00 6.500B+01 9.500B+01 1.250B+02 1.550B+02 1.850E+02 2.150B+02 2.450B+02 2.7S50BE+02 3.050B+02
TDOSB(t): 5.611B-03 1.447B-04 2.898B-05 5.760B-06 1.129B-06 2.154B-07 3.934B-08 6.571E-09 8.663E-10 0.000E+00
M(t): 3.740B-04 9.643B-06 1.932B-06 3.840E-07 7.525E-08 1.436B-08 2.623B-09 4.381B-10 5.7758B-11 0.000B+00

Yaximum TDOSB(t): 5.611E-03 mrem/yr at t = 0.000B+00 years
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Summary : HWMF Dose to Visitors(2046-2316) :Open Space,Avg.Ind.,30yxrPeriod, 0-1f

File : HWMFOSA.DAT
Individual Nuclide Dose Summed Over All Pathways
Paxent Nuclide and Branch PFraction Indicated
Nuclide Parent  BRF(i) DOSE(j,t), mrem/yxr
(62 (i) t= 0.000B+00 6.500B+01 9.500B+01 1.250B+02 1.550B+02 1.850B+02 2.150B+02 2.450B+02 2.750B+02 3.050B+02
Cs-137 Cs-137 1.000B+00 4.641B-03 1.4478-04 2.898E-05 5.760BE-06 1.1298B-06 2.152B-07 3.934E-08 6.571B-09 8.663E-10 0.000E+00 &~
Sr-90 Sr-3%0 1.000B+00 9.6918-04 1.326B~-16 1.502B-22 1.670B-28 0.000B+00 0.000E+00 0.000B+00 0.000E+00 0.000E+00 0.000E+00 (—

BRF(i) is the branch fraction of the parent nuclide.

Individual Nuclide Soil Concentration

Parent Nuclide and Branch Fraction Indicated

Nuclide Parent  BRF(i) s{j,t), pCi/g

N (i) t= 0.000B+00 6.500B+01 9.500B+01 1.250R+02 1.550E+02 1.850B+02 2.150B+02 2.450B+02 2.750B+02 3.050B+02
Cs-137 Cs-137 1.000B+00 1.000E+00 3.147E-02 6.377E-03 1.292BE-03 2.618E-04 5.306B-05 1.075B-05 2.179B-06 4.415B-07 8.946B-08
Sxr-90 Sr-90 1.000B+00 1.000B+00 1.716B-13 2.201B-19 2.823R-25 3.622E-31 4.646B-37 5.956B-43 0.000E+00 0.000B+00 0.000E+00

BRP(i) is the branch fraction of the parent nuclide.
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Summary : HWMF Dose to Visitors(2046-2316):Open Space,Avg.Ind.,30yrPeriod,1-12£

File : HWMFOSB.DAT
Dose Conversion Pactor (and Related) Parameter Summary
Pile: DOSFAC.BIN
| | current | | Parameter
Menu | Parameter | Value | Default | Name
1 [} ] L
1 T ) [
-1 | Dose conversion factors for inhalation, mrem/pCi: | | i
- | €s-137+D | 3.190B-05 | 3.190E-05 | DCF2( 1)
-1 | Sr-90+D | 1.310B-03 | 1.310B-03 | DCF2( 2)
| | i I
D-1 | Dose conversion factors for ingestion, mrem/pCi: ! | |
D-1 | €s-137+D | 5.0008B-05 | 5.000E-05 | DCF3( 1)
D-1 | Sx-90+D | 1.530B-04 | 1.530B-04 | DCF3{ 2)
I | I I
D-34 | Pood tyansfer factors: | | |
D-34 | Cs-137+D , plant/soil concentration ratio, dimensionless | 4.000B-02 | 4.000BR-02 | RTF( 1,1)
D-34 | €s-137+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) | 2.000B-02 | 3.000B-02 | RTF( 1,2)
D-34 | Cs-137+D , wilk/livestock-intake ratio, (pCi/L)/(pCi/d) | 8.000B-03 | 8.000B-03 | RTF( 1,3)
D-34 | l | i
D-34 | Sr-90+D , plant/soil concentration ratio, dimensionless | 3.000B-01 | 3.0008-01 | RTF( 2,1)
D-34 | Sr-90+P , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) | 8.000B-03 | 8.000B-03 | RTF( 2,2)
D-34 | Sr-90+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) | 2.000B-03 | 2.000B-03 | RTF( 2,3)
| I I I
D-5 | Bioaccumulation factors, fresh water, L/kg: | | |
D-5 | €s-1374D , fish | 2.000B+03 | 2.000B+03 | BIORAC( 1,1)
D-5 | €s-137+D , crustacea and mollusks | 1.000B+02 | 1.000E+02 | BIOFAC( 1,2)
D-5 | | ! |
D-5 | sr-90+D , fish | 6.000B+01 | 6.000B+01 | BIOFAC( 2,1)
D-5 | Sr-90+D , crustacea and mollusks | 1.000B+02 | 1.000B+02 | BIOFAC( 2,2)
1 1 1 ]
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Summary : HWMF Dose to Visitors(2046-2316) :Open Space,Avg.Ind.,30yxPeriod,1-12f
Pile : HWWMPOSB.DAT
Site-Specific Parameter Summary

| | User | | Used by RESRAD | Parameter
Menu | Paxametexr | Input | Default | (If different from user input) | Name

t ; } t ;
RO11 | Area of contaminated zone (m**2) | 6.798E+03 | 1.000B+04 | -—- | AREA
R011 | Thickness of contaminated zone (m) | 3.352B+00 | 2.000B+00 | --- | THICKO
RO11 | Length parallel to aquifer flow (m) | 6.400B+01 | 1.000B+02 | --- | LvczeAp
RO11 | Basic radiation dose limit (mrem/yr) | 1.500B+01 | 3.000B+01 | -—— | BRDL
RO11 | Time since placement of material (yr) | 0.000B+00 | 0.000B+00 | -—- | T
RO11l | Times for calculations (yr) | 6.500B+01 | 1.000B+00 | --- | TC 2)
RO11 | Times for calculations (yx) | 9.500BE+01 | 3.000B+00 | --- | TC 3)
RO11 | Times for calculations (yx) | 1.250B+02 | 1.000B+01 | -— | TC 4)
RO11 | Times for calculations (yr) | 1.550B+02 | 3.000B+01 | - | TC 5)
RO11l | Times for calculations (yxr) | 1.850E+02 | 1.000B+02 | - | TC 6)
RO11 | Times for calculations (yr) | 2.150B+02 | 3.000B+02 | - | TC7)
RO11 | Times for calculations (yx) | 2.450B+02 | 1.000B+03 | - | T( 8)
RO11 | Times for calculations (yr) | 2.750B+02 | 0.000E+00 | --- | (9
RO1l | Times for calculations (yx) | 3.050B+02 | 0.000E+00 | -—- [ T(10)

| | ! I I
RO12 | Initial principal radionuclide (pCi/g): Cs-137 | 1.000B+00 | 0.000B+00 | -—- | s1( 1)
R012 | Initial principal radionuclide (pCi/g): Sx-90 | 1.000B+00 | 0.000E+00 | -—- | s1({ 2)
RO12 | Concentration in groundwater  (pCi/L): Cs-137 | not used | 0.000B+00 | -— | wi( 1)
RO12 | Concentration in groundwater (pCi/L): Sr-90 | not used | 0.000B+00 | - | wa( 2)

I I | I I
RO13 | Cover depth (m) | 3.048E-01 | 0.000B+00 | --- | COVERO
R013 | Density of cover material (g/cm**3) | 1.660E+00 | 1.500E+00 | --- | DBNsCV
%013 | Cover depth erosion rate (m/yx) | 1.000B-03 | 1.000B-03 | --- | vev
%013 | Density of contaminated zone (g/cm**3) | 1.660B+00 | 1.500E+00 | -—— | DENSCZ
013 | Contaminated zone erosion rate (m/yx) | 1.000B-03 | 1.000B-03 | -—- | vez
R013 | Contaminated zone total porosity | 3.300E-01 | 4.000B-01 | --- | TPCZ
R013 | Contaminated zone effective porosity | 2.400B-01 | 2.000E-01 | --- | BEPCZ
R013 | Contaminated zone hydraulic conductivity (m/yx) | 5.000B+03 | 1.000E+01 | --- | Heez
2013 | Contaminated zone b parameter | 4.900B+00 | 5.300E+00 | -—- | BCZ
2013 | Humidity in air (g/cm**3) | not used | 8.000E+00 | --- | HUMID
013 | Bvapotranspiration coefficient | 4.600E-01 | 5.000E-01 | - | BVAPTR
2013 | Precipitation (m/yr) | 1.230B+00 | 1.000E+00 | -—- | PREBCIP
R013 | Ixrigation (m/yx) | 2.600B-01 | 2.000E-01 | -—- | R
R013 | Irrigation mode | overhead | overhead | --- | IDITCH
2013 | Runoff coefficient | 2.000B-01 | 2.000E-01 | - | RUNOFF
2013 | Watershed area for nearby stream or pond (m**2) | 1.000B+06 | 1.000E+06 | - | WARRA
2013 | Accuracy for water/soil computations | 1.000B-03 | 1.000E-03 | -—- | BesS

I I ! ! |
R014 | Density of saturated zone (g/cm**3) | 1.660B+00 | 1.500B+00 |} --- | DENSAQ
R014 | Saturated zone total porosity | 3.300B-01 | 4.000B-01 | - | Tepsz
2014 | saturated zone effective porosity { 2.400B-01 | 2.000B-01 | - | BPSZ
2014 | saturated zone hydraulic conductivity (m/yr) | 2.000B+04 | 1.000B+02 | - | Hcsz
R014 | saturated zone hydraulic gradient | 4.800BE~-03 | 2.000B-02 | —-—- | HGWT
R014 | Saturated zone b parameter | 4.900B+00 | 5.300E+00 | -—- | BSZ
2014 | Watexr table drop rate (m/yr) | 1.000B-03 | 1.000B-03 | --- | VWT
R014 | Well pump intake depth (m below water table) | 1.800B+01 | 1.000B+01 | .- | DWIBWT
2014 | Model: Nondispersion (ND) or Mass-Balance (MB) | XD | D | --- | MODBL
2014 | Well pumping rate (m**3/yr) | 2.500B+02 | 2.500B+02 | --- | ow

I I | I !
2015 | Number of unsaturated zone strata | o | 1 | -—- | Ns
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Summary : HWMF Dose to Visitors(2046-2316) :Open Space,Avg.Ind.,30yxPeriod,1-12f
Pile : HWMFOSB.DAT
Site-Specific Parameter Summary (continued)

| | User | ] Used by RBSRAD | Parameter
Menu | Parameter | Input | Default | (If different from user input) | Name

} } ; ; ;
RO16 | Distribution coefficients for Cs-137 [ | | i
R016 | Contaminated zone (cm**3/g) | 4.400E+01 | 1.000B+03 | --- | peNuee( 1)
R016 | Saturated zone (cm**3/g) | 4.400B+01 | 1.000B+03 | - | DCNUCs( 1)
RO16 | Leach rate (/yx) | 0.000B+00 | 0.000B+00 | 2.738E-03 | ALBACH( 1)
R016 | Solubility constant | 0.000B+00 | 0.000E+00 | not used | SOLUBK( 1)

I | ! ! I
RO16 | Distribution coefficients for Sr-90 | | | |
RO16 | Contaminated zone (cm**3/g) | 3.000B+00 | 3.000B+01 | - | DeNuec( 2)
R016 | Saturated zone (cm**3/g) | 3.000E+00 | 3.000B+01 | -—- | pcNoes( 2)
RO16 | Leach rate (/yx) | 0.000E+00 | 0.0008+00 | 3.896E-02 | ALBACH( 2)
RO16 | Solubility constant | 0.000B+00 | 0.000B+00 | not used | SOLUBK( 2)

| | I I I
RO17 | Inhalation rate (m**3/yr) | 1.500B+04 | 8.400E+03 | - | INHALR
RO17 | Mass loading for inhalation (g/m**3) | 1.000E-05 | 2.000E-04 | -—- | MLINH
RO17 | Dilution length for airborne dust, inhalation (m)| 3.0008B+00 | 3.000B+00 | --- | M
RO17 | Bxposure duration | 3.000B+01 | 3.000B+01 | --- | BD
RO17 | shielding factor, inhalation | 1.0008B+00 | 4.000B-01 | --- | suF3
R017 | shielding factor, external gamma | 1.000B+00 | 7.000R-01 | --- | sHF1
R017 | Praction of time spent indoors | 0.000E+00 | 5.000B-01 | - | PIND
RO17 | Fraction of time spent outdoors (on site) | 1.4008-03 | 2.500B-01 | --- | POTD
RO17 | Shape factor flag, external gamma | 1.000B+00 | 1.000E+00 | 1 shows circular AREA. | ps
RO17 | Radii of shape factor array (used if FS = -1): | | | |
RO17 | Outer amnular radius (m), xring 1: | not used | S.000E+01 | --- | RAD_SHAPE( 1)
RO17 | Outer annular radius (m), ring 2: | not used | 7.071B+01 | --- | RAD_SHAPE( 2)
RO17 | Outer annular radius (m), ring 3: | not used | 0.000B+00 | --- | RAD_SHAPB( 3)
R017 | Outer annular radius (m), ring 4: | not used | 0.000E+00 | - | RAD SHAPE( 4)
RO17 | Outer annular radius (m), ring S: | not used | 0.000B+00 | -—- | RAD_SHAPE( 5)
R017 | Outer annular radius (m), ring 6: | not used | 0.000E+00 | - | RAD SHAPE( 6)
R017 | Outer annular radius (m), ring 7: | not used | 0.000B+00 | - | RAD_SHAPE( 7)
RO17 | Outer annular radius (m), ring 8: | not used | 0.000E+00 | ——- | RAD_SHAPE( 8)
RO17 | Outer annular radius (m), ring 9: | not used | 0.000B+00 | -—- | RAD_SHAPE( 9)
RO17 | Outer annular radius (m), ring 10: | not used | 0.000E+00 | -——- | RAD_SHAPE{(10)
RO17 | Outer annular radius (m), ring 11: | not used | 0.000E+00 | --- | RAD_SHAPB(11)
RO17 | Outer annular radius (m), ring 12: | not used | 0.000B+00 | -—- | RAD SHAPE(12)

l | i | !
R017 | Practions of annular areas within ARRA: ] | | |
RO17 | Ring 1 | not used | 1.000B+00 | -—- | FRACA( 1)
RO17 | Ring 2 | not used | 2.7328-01 | —-— | FRACA( 2)
RO17 | Ring 3 | not used | 0.000B+00 | --- | FRACA( 3)
R0O17 | Ring 4 | not used | 0.000E+00 | - | FRACA( 4)
RO17 | Ring 5 | not used | 0.000E+00 | - | FRACA( 5)
RO17 | Ring 6 | not used | 0.000E+00 | --- | FRACA( 6)
RO17 | Ring 7 | not used | 0.000B+00 | - | FRACA( 7)
RO17 | Ring 8 | not used | 0.000B+00 | --- | FRACA( 8)
RO17 | Ring 9 | not used | 0.000B+00 | --- | FRACA( 9)
RO17 | Ring 10 | not used | 0.000B+00 | --- | FRACA(10)
RO17 | Ring 11 | not used | 0.000E+00 | --- | FRACA(11)
RO17 | Ring 12 | not used | 0.000E+00 | --- | PRACA(12)

I I I ! |
RO18 | Fruits, vegetables and grain consumption (kg/yr) | 1.600B+02 | 1.600B+02 | - | DIBT(1)
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jummary : HWMF Dose to Visitoxrs(2046-2316):Open Space,Avg.Ind.,30yrPeriod,1-12f
jile :+ HWMFOSB.DAT
Site-Specific Parameter Summary (continued)

| | User { | Used by RESRAD | Parameter
fenu | Parameter | Input | Default | (If different from user inmput) | Name

f ; ; ; ;
1018 | Leafy vegetable consumption (kg/yr) | 0.000B+00 | 1.400B+01 | --- | DIET(2)
018 | Milk consumption (L/yx) | not used | 9.200B+01 | .- | DIET(3)
1018 | Meat and poultry consumption (kg/yr) | 5.110B+01 | 6.300B+01 | --- | DIET(4)
1018 | Pish consumption (kg/yr) | not used | 5.400B+00 | -—- | DIBT(S)
1018 | Other seafood consumption (kg/yx) | not used | 9.000E-01 | -~ | DIBT(6)
1018 | Soil ingestion rate (g/yr) | 1.800B+01 | 3.650B+01 | --- | soIL
1018 | Drinking water intake (L/yx) | not used | 5.100B+02 | - | DwI
1018 | Contamination fraction of drinking water | not used | 1.0008B+00 | --- | Fow
1018 | Contamination fraction of household water | not used | 1.000B+00 | --- | FHHW
1018 | Contamination fraction of livestock watexr | 0.000B+00 | 1.000E+00 | --- | FIW
1018 | Contamination fraction of irrigation water | 0.000B+00 | 1.000E+00 | --- | FIRW
018 | Contamipation fraction of aquatic food | not used | 5.000B-01 | --- | Fro
018 | Contamination fraction of plant food | 3.000E-04 |-21 | -—- | PPLANT
018 | Contamination fraction of meat | 2.000E-02 |-1 | -—- | FMBAT
018 | Contamination fraction of milk | not usea |[-1 | - | PMILK

I I I I !
019 | Livestock fodder intake for meat (kg/day) | 1.360BE+00 | 6.800B+01 | - | LFIS
019 | Livestock fodder intake for milk (kg/day) | not used | 5.500B+01 | --- | LFIs
019 | Livestock water intake for meat (L/day) | 5.000B+01 | 5.000E+01 | -—- | Lwis
019 | Livestock water intake for milk (L/day) | not used | 1.600E+02 | --- | LwIe
019 | Livestock soil intake (kg/day) | 1.000BE-02 | S.000B-01 | --- | Bsx
019 | Mass loading for foliar deposition (g/m*+*3) | 1.000E-05 | 1.000B-04 | --- | MLED
019 | Depth of soil mixing layer (m) | 1.500B-01 | 1.500E-01 | --- | pm
.019 | Depth of roots (m) | 9.000B-01 | 9.000B-01 | -—- | DROOT
019 | Drinking water fraction from ground water | 1.0008B+00 | 21.000E+00 | --- | PGWDW
019 | Household water fraction from ground water | not used | 1.0008B+00 | -— | PGWHH
019 | Livestock water fraction from ground water | not used | 1.000E+00 | --- | PGWLW
1019 | Irrigation fraction from ground watex | 0.000E+00 | 1.000B+00 | -—-- | FGWIR

[ | ! ! i
14 | C-12 concentration in water (g/cm*+*3) | not used | 2.000E-05 | - | Ci2WTR
14 | C-12 cencentration in contaminated soil (g/g) | not used | 3.000B-02 | -—— | ci2cz
24 | Praction of vegetation carbon from soil | not used | 2.000B-02 | --- | csorn
14 | Praction of vegetation carbon from air | not used | 9.800E8-01 | --- | cair
14 | C-14 evasion layer thickness in soil (m) | not used | 3.000B-01 | - | pmc
14 | C-14 evasion flux rate from soil (1/sec) | not used | 7.000B-07 | - } BVSN
14 | C-12 evasion flux rate from soil (1/sec) | not used | 1.000B-10 | - | REVSN
14 | Praction of grain in beef cattle feed | not used | 8.000E-01 | - | AVFG4
14 | Praction of grain in milk cow feed | not used | 2.000E-01 | --- | aAvrGs

I I I | |
TOR | Storage times of contaminated foodstuffs (days): | | | |
TOR | Pruits, non-leafy vegetables, and grain | 1.400E+01 | 1.400B+01 | - | STOR_T(1)
TOR | Leafy vegetables | 1.000B+00 | 1.000B+00 | - | STOR_T(2)
TOR | Milk | not used | 1.000B+00 | - | STOR_T(3)
TOR | Meat and poultry | 2.000E+01 | 2.000B+01 | --- | STOR_T(4)
TOR | Pish | not used | 7.000B+00 | -—-- | STOR_T(5)
TOR | Crustacea and mollusks | not used | 7.000B+00 | -—- | STOR_T(6)
TOR | Well watexr | 1.0008+00 | 1.000B+00 | -—- | STOR_T(7)
TOR | Surface water | 1.000B+00 | 1.000B+00 | -—- | STOR_T(8)
TOR | Livestock fodder | 0.000B+00 | 4.500B+01 | --- | STOR_T(9)

I ! ! I
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Summary : HWMF Dose to Visitors(2046-2316) :0pen Space,Avg.Ind.,30yrPeried,1-12f

File : HWMBOSB.DAT
Site-Specific Parameter Summary (continued)

| |  User | | Used by RBSRAD | Parametexr
Menu | Parametexr |  Input | Default | (If @ifferent from user input) | Name

; f } ; t
R021 | Thickness of building foundation (m) | not used | 1.5008-01 | - | FLOOR
RO21 | Bulk density of building foundation (g/cm**3) | not used | 2.400E+00 | --- | DBNSFL
R021 | Total porosity of the cover material | not used | 4.000E-01 | - | TPCV
R021 | Total poresity of the building foundation | not used | 1.000EB-01 | - | TPFL
R021 | Volumetric watexr content of the cover material | not used | 5.000B-02 | -—- | PH20CV
RO21 | Volumetric water content of the foundation | not used | 3.0008B-02 | --- | PH20PL
RO21 | Diffusion coefficient for radon gas (m/sec): | | | |
RO21 | in cover material | not used | 2.000E-06 | -——— | pIFCV
R021 | in foundation material | not used | 3.000B-07 | -—— | DIFPL
R021 | in contaminated zone soil | not used | 2.000B-06 | --- | pIFCZ
R021 | Radon vertical dimension of mixing (m) | not used | 2.000E+00 | -— | HMIX
RO21 | Average annual wind speed (m/sec) | not used | 2.000B+00 | -—- | WIND
RO21 | Average building air exchange rate (1/hr) | not used | 5.000B-01 | --- | REXG
RO21 | Height of the building (room) (m) | not used | 2.500B+00 | --- | HRM
R021 | Building interior area factor | not used | 0.000B+00 | - | FAT
R021 | Building depth below ground surface (m) | not used |-1.000E+00 | -——- | DMFL
RO21 | Bmanating power of Rn-222 gas | not used | 2.500B-01 | - | BMANA(1)
R021 | Bmanating power of Rn-220 gas | not used | 1.500E-01 | --- | BMANA(2)

! " L 1

1

Summary of Pathway Selections

Pathway

User Selection

|
1
1 -- extermal gamma | active
2 -- inhalation (w/o radon) | active
3 -- plant ingestion | active
4 -- meat ingestion | active
S -- wilk ingestion | suppressed
6 -- aguatic foods | suppressed
7 -~ drinking watexr | suppressed
8 -- soil ingestion . | active
2 -- radon | suppressed
)
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ummary : HWMF Dose to Visitors(2046-2316) :Open Space,Avg.Ind.,30yxrPeriod,1-12f

ile : HWMPOSB.DAT

Contaminated Zone Dimensions Initial Soil Concentrations, pCi/g
Axea: 6798.00 square meters Cs-137 1.000B+00
Thickness: 3.35 meters Sr-90 1.000B+00
over Depth: 0.30 meterxs

Total Dose TDOSE(t), mrem/yr

Basic Radiation Dose Limit = 15 mrem/yr

Total Mixture Sum M(t)

= Fraction of Basic Dose Limit Received at Time (t)

t (yeaxrs): 0.000B+00 6.500B+01 9.S500B+01
TDOSE(t): 1.948B-03 7.697B-05 3.106B-05
M(t): 1.298B-04 5.132B-06 2.071E-06

aximum TDOSB(t): 1.948R-03 mrem/yr at t =

1.250E+02 1.550B+02 1.850B+02 2.150E+02 2.450E+02 2.750B+02

1.680B-05 1.046B-05 6.971B-06 4.806B-06 3.386B-06
1.120B-06 6.971B-07 4.648B-07 3.204B-07 2.257B-07

0.000B+00 years
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Summary : HWMF Dose to Visitors(2046-2316):0Open Space,Avg.Ind.,30yrPeriod,1-12f
File : HWMFOSE.DAT

Individual Nuclide Dose Summed Over All Pathways

Parent Nuclide and Branch Fraction Indicated

Nuclide Parent  BRF(i) DOSE(j,t), mrem/yx

3) (1) t= 0.000B+00 &6.500BE+01 2.500E+01 1.250B+02 1.5S50E+02 1.850B+02 2.150B+02 2.450B+4+02 2.750E+02 3.050B+02
Cs-137 Cs-137 1.000B+00 1.547B-04 4.332B-05 2.571B-05 1.595E-05 1.032B-05 6.950B-06 4.802E-06 3.386R-06 2.423B-06 1.745B-06 <
Sr-90 Sr-so0 1.000B+00 1.793B-03 3.365E-05 5.354R-06 8.502B-07 1.348E-07 2.137B-08 3.385B-0% 5.357B-10 8.476B-11 1.343B-11 4—

BRF(i) is the branch fraction of the parent nuclide.

Individual Nuclide Soil Concentration

Parent Nuclide and Branch Fraction Indicated

Nuclide Parent  BRF({i) s(j.t), pCi/g

) (1) t= 0.000B+00 6.S500E+01 9.500E+01 1.250E+02 1.550E+02 1.8S50E+02 2.150B+4+02 2.450B+02 2.750BE+02 3.050B+02
Cs-137 Cs-137 1.000R+00 1.000B+00 1.864R-01 8.586R-02 3.95S5B-02 1.821E-02 8.389E-03 3.864E-032 1.780B-03 8.196B-04 3.775B-04
Sr-90 Sr-90 1.000B+00 1.000B+00 1.692B-02 2.575B~-03 3.918B-04 5.961E-05 9.071B-06 1.380B-06 2.101B-07 3.196B-08 4.864B-09

BRF(i) is the branch fraction of the parent nuclide.
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Dose to the Future Visitors to the Open Space
Before and After
Environmental Remediation:
Spreadsheets
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Appendix G

Dose to the Public from Environmental
Remediation:
CAP8&8 Printouts and Spreadsheets
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Dose to the Public from Environmental
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CAPS88-—-PC

Version 2.00

Clean Air Act Assessment Package - 1988

SYNOPSTIS REPORT

Non-Radon Population Assessment
Mar 11, 1997 01:04 pm

Facility: BNLs Hazardous Waste Management Facility
Address: Brookhaven National Laboratory

Bldg 454
City: Upton
State: NY Zip: 11973

Source Category: Ground Level Point Source
Source Type: Area
Emission Year: 1998

Comments: Dose to Public from ER at HWMF €@ 100 mrem/yr (A)

Effective Dose Equivalent
(mrem/year)

2.00E-05

At This Location: 1550 Meters Northeast

Dataset Name: Public Dose 100A
Dataset Date: Mar 11, 1997 01:04 pm
Wind File: C:\CAP88PC2\WNDFILES\BNL8089A.WND
Population File: C:\CAP88PC2\POPFILES\BNL93SER.POP

G-4



Mar 11,

Risk

Location Of The Individual:

1997

01:04 pm

MAXIMALLY EXPOSED INDIVIDUAL

Lifetime Fatal Cancer Risk:

4.82E-10

ORGAN DOSE EQUIVALENT SUMMARY

Organ

GONADS
BREAST
R MAR
LUNGS
THYROID
ENDOST
RMNDR

EFFEC

Selected

Individual

(mrem/y)

2.34E-05
2.15E-05
1.81E-05
1.78E-05
2.22E~05
1.98E-05
1.80E~05

2.00E-05

SYNOPSIS

Page

1550 Meters Northeast

Collective
Population

(person-rem/y)

5.23E-04
4.85E-04
4.12E-04
4.06E-04
5.03E-04
4.42E-04
4.13E-04

4 .54E-04

FREQUENCY DISTRIBUTION OF LIFETIME FATAL CANCER RISKS

Range

1.0E+00
1.0E-01
1.0E-02
1.0E-03
1.0E-04
1.0E-05

TO
TO
TO
TO
TO
TO

LESS THAN

1.0E-01
1.0E-02
1.0E-03
1.0E-04
1.0E-05
1.0E-06
1.0E-06

# of

# of People
in This Risk
People Range or Higher Risk Range Range or Higher

in This

Deaths/Year Deaths/Year

in This Risk

o
o
0
0]
o
o
6

494011

494011

0]
0
0
0
o
0
6

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
1.55E-07

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
1.55E-07

1



Mar 11, 1997 01:04 pm SYNOPSIS
Page 2

RADIONUCLIDE EMISSIONS DURING THE YEAR 1998

Source
#1 TOTAL
Nuclide Class Size Ci/y Ci/y

CS5-137 D 1.00 7.4E-06 7.4E-06
BA-137M D 1.00 0.0E+00 0.0E+0O0
SR~S0 b 1.00 2.1E-08 2.1E-08
Y-90 Y 1.00 0.0E+00 0.0E+0CO

SITE INFORMATION

Temperature: 10 degrees C
Precipitation: 123 cm/y
Mixing Height: 2000 m



Mar 11, 1997 01:04 pm SYNOPSIS

Page 3
SOURCE INFORMATION
Source Number: 1
Source Height (m): 1.
Area (sq m): 19565.
Plume Rise
Pasquill Cat: A B C D E F G
Zero: 0. o. C. 0. 0. 0. 0.
AGRICULTURAIL DATA
Vegetable Milk Meat
Fraction Home Produced: 0.700 0.399 0.442
Fraction From Assessment Area: 0.300 0.601 0.558
Fraction Imported: 0.000 0.000 0.000
Beef Cattle Density: 5.83E-02
Milk Cattle Density: 8.56E-02

Land Fraction Cultivated
for Vegetable Crops: 1.88E-02

G-7



Mar 11, 1997 01:04 pm SYNOPSIS

Page 4

POPULATION DATA

Distance (m)
Direction 750 1550 1650 8850 24000 40000 56000
N 0 1 0 4600 0 0 250750
NNW 0 1 0 7760 0 210635 108020
NwW 0 1 0 18220 1585 136710 123880
WNW 0 1 6] 42290 59260 130 216640
w 0 1 0 50185 135645 240690 226970
WSW 0 1 ¢ 38425 145975 356715 426660
SwW 0 1 0 22090 65745 3460 0
SSW 0 1 0 21640 1110 0] 0]
S 0 1 0 15730 35 0 0]
SSE 0 1 o 22685 o o 0
SE 0 1 0 9175 0 0 0
ESE 0 1 0o 6310 7780 0 0
E 0 1 0 3060 16155 17575 9155
ENE 0 1 0 2510 7000 13035 15060
NE 0 1 0] 2980 755 0 13680
NNE 0 1 0] 7660 0 0 44770

Distance (m)

Direction 72000

N 260880
NNW 54595
NW 111300
WNW 130400
W 372315
WSW 777545
SW 0
SSW 0
S 0
SSE 0
SE 0
ESE 0
E 575
ENE 2280
NE 33345
NNE 65965




CAP88-PC

Version 2.00

Clean Air Act Assessment Package - 1988

SYNOPSTIS REPORT

Non-Radon Population Assessment
Feb 3, 1997 05:10 pmm

Facility: BNLs Hazardous Waste Management Facility
Address: Brookhaven National Laboratory

Bldg 454
City: Upton
State: Ny Zip: 11973

Source Category: Ground Level Point Source
Source Type: Area
Emission Year: 1998

Comments: Dose to Public from ER at HWMF @ 100 mrem/yr (G)

Effective Dose Equivalent
(mrem/year)

3.31E-06

At This Location: 1550 Meters Northeast

Dataset Name: Public Dose 100G

Dataset Date: Feb 3, 1997 05:09 pm
Wind File: C:\CAP88PC2\WNDFILES\BNLSO89A.WND
Population File: C:\CAP88PC2\POPFILES\BNL93SER.POP



Feb 3,

Risk

1997

Location Of The Individual:

05:10 pmm

MAXIMALLY EXPOSED INDIVIDUAL

Lifetime Fatal Cancer Risk:

7.96E-11

ORGAN DOSE EQUIVALENT SUMMARY

Oorgan

GONADS
BREAST
R MAR
LUNGS
THYROID
ENDOST
RMNDR

EFFEC

Selected

Individual

(nrenm/y)

3.86E~06
3.55E-06
3.01E-06
2.94E-06
3.67E-06
3.34E-06
2.97E~06

3.31E-06

1550 Meters Northeast

Collective
Population

SYNOPSIS
Page 1

(person~-rem/y)

8.63E-05
8.02E-05
6.92E-05
6.70E-05
8.31E-05
7 .55E-05
6.82E-05

7.51E~05

FREQUENCY DISTRIBUTION OF LIFETIME FATAL CANCER RISKS

Range

1.0E+QO
1.0E-01
1.0E~02
1.0E-03
1.0E-04
1.0E-05

TO
TO
TO
TO
TO
TO

LESS THAN

1.0E-01
1.0E-02
1.0E-03
1.0E-04
1.0E-05
1.0E-06
1.0E-06

# of

# of People
in This Risk

in This

Deaths/Year Deaths/Year

in This Risk
People Range or Higher Risk Range Range or Higher

MNOOOOOO

494011

494011

0
o
o
0
0
0
6

G-10

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
2.57E-08

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+0O
2.57E-08



Feb 3,

1997

05:10 pmm SYNOPSIS

Nuclide Class Size

Page 2

RADIONUCLIDE EMISSIONS DURING THE YEAR 1998

Source
#1 TOTAL

Ci/y Ci/y

CS-137
BA-137M
SR-90
¥-90

<KOoOo

1.00
l.00
1.00
l.00

1.2E~-06 1.2E-06
0.0E+00 0.0E+00
1.3E-08 1.3E-08
0.0E+00 0.0E+00

SITE INFORMATION
Temperature: 10 degrees C

Precipitation: 123 cm/y
Mixing Height: 2000 m

G-11



G-12



Dose to the Public from Environmental
Remediation: 75 mrem/yr Goal

G-13



G-14



90-351°4 vl G859 ¢l-300°4 lel-unjsa)

80-3¥2’L 71 Ll 2L-300°1 0s-wnpuons

(1A11D) (414/B) (6/10d) (12/19d) epjjonuojpey

V) oL3 Y] J0)oe4 "AUO)| o8eajoy DAY 011)omioas)

| BAY o|jowioan BAY jijowioos) 1sng eApIbng|

80-3.6°2 Ll 8Ly ¢i-300°L lg1-un|sed

80-3€l°¢ vl r44) 21-300°4 gs-unpuons
(1A710) (1AB) {(B/10d) (151104d)

0 (] oSy J0)oe "AU0D apjjonuolpey

| BAY dpjew3piy BAY opewipy oseéjey BAY IpjeuINY

38nQ eARIBN |

JAjwiaiw G/ :sdjey ased|ay ysnqg aAabng

G-15



CAPS8S8-PC

Version 2.00

Clean Air Act Assessment Package - 1988

SYNOPSTIS REPORT

Non-Radon Population Assessment
Feb 3, 1997 05:01 pmm

Facility: BNLs Hazardous Waste Management Facility
Address: Brookhaven National Laboratory

Bldg 454
City: Upton
State: NY Zip: 11973

Source Category: Ground Level Point Source
Source Type: Area
Emission Year: 1998

Comments: Dose to Public from ER at HWMF @ 75 mrem/yr (A)

Effective Dose Equivalent
(mrem/year)

2.01E~-05

At This Location: 1550 Meters Northeast

Dataset Name: Public Dose @ 75
Dataset Date: Feb 3, 1997 05:01 pn
Wind File: C:\CAP8SPC2\WNDFILES\BNL8089A.WND

Population File: C:\CAP88PC2\POPFILES\BNL93SER.POP

G-16



Feb 3,

Risk

1997

Location Of The Individual:

05:01 pmm

MAXIMALLY EXPOSED INDIVIDUAL

Lifetime Fatal Cancer Risk:

4.84E-10

ORGAN DOSE EQUIVALENT SUMMARY

Organ

GONADS
BREAST
R MAR
LUNGS
THYROID
ENDOST
RMNDR

EFFEC

Selected

Individual

(mrem/y)

2.35E-05
2.16E-05
1.82E-05
1.79E-05
2.23E-05
1.99E-05
1.81E-05

2.01E~-05

1550 Meters Northeast

Collective
Population

SYNOPSIS
Page 1

(person-rem/y)

5.25E-04
4.87E-04
4.14E-04
4.07E-04
5.05E-04
4.44E-04
4.15E-04

4.56E-04

FREQUENCY DISTRIBUTION OF LIFETIME FATAL CANCER RISKS

Range

1.0E+00
1.0E-01
1.0E-02
1.0E-03
1.0E-04
1.0E-05

TO
TO
TO
TO
TO
TO

LESS THAN

1.0E-01
1.0E-02
1.0E-03
1.0E-04
1.0E-05
1.0E-06
1.0E-06

# of

# of People
in This Risk

in This

Deaths/Year Deaths/Year

in This Risk
People Range or Higher Risk Range Range or Higher

[N eNeNoNoNoNol

494011

494011

o
0
o
0
0
0
6

G-17

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
1.56E-07

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
1.56E-07



Feb 3,

1997

05:01 pmm SYNOPSIS

Nuclide Class Size

Page 2

RADIONUCLIDE EMISSIONS DURING THE YEAR 1998

Source
#1 TOTAL
Ci/y Ci/y

CS-137
BA-137M
SR-90
Y-90

KOoOUo

1.00
1.00
1.00
1.00

7.4E-06 7.4E-06
0.0E+00 0.0E+00
2.4E-08 2.4E-08
0.0E+00 0.0OE+00

SITE INFORMATION
Temperature: 10 degrees C

Precipitation: 123 cm/y
Mixing Height: 2000 m

G-18



CAP88-PC

Version 2.00

Clean Air Act Assessment Package - 1988

SYNOPSTIS REPORT

Non-Radon Population Assessment
Mar 11, 1997 01:10 pm

Facility: BNLs Hazardous Waste Management Facility
Address: Brookhaven National Laboratory

Bldg 454
City: Upton
State: NY Zip: 11973

Source Category: Ground Level Point Source
Source Type: Area
Emission Year: 1998

Comments: Dose to Public from ER at HWMF @ 75 mrem/yr (G)

Effective Dose Equivalent
(mrem/year)

3.07E-06

At This Locétion: 1550 Meters Northeast

Dataset Name: Public Dose 75G
Dataset Date: Mar 11, 1997 01:10 pm
Wind File: C:\CAPSSPCZ\WNDFILES\BNLS089A.WND
Population File: C:\CAPSBPCZ\POPFILES\BNLQ3SER.POP

G-19



Mar 11,

Location Of The Individual:

19987

01:10 pm

MAXTMALLY EXPOSED INDIVIDUAL

Lifetime Fatal Cancer Risk:

7.38E-11

ORGAN DOSE EQUIVALENT SUMMARY

Organ

GONADS
BREAST
R MAR
LUNGS
THYROID
ENDOST
RMNDR

EFFEC

Selected

Individual

(mrem/y)

3.57E-06
3.29E-06
2.79E-06
2.73E-06
3.40E-06
3.09E~-06
2.75E~06

3.07E-06

1550 Meters Northeast

Collective
Population

SYNOPSIS
Page 1

(person-rem/y)

7.99E~-05
7.42E-05
6.41E-05
6.20E-05
7.70E-05
6.99E-05
6.32E~05

6.96E~-05

FREQUENCY DISTRIBUTION OF LIFETIME FATAL CANCER RISKS

Risk Range

# of

# of People
in This Risk

in This

Deaths/Year Deaths/Year

in This Risk
People Range or Higher Risk Range Range or Higher

1.0E+00
1.0E-01
1.0E-02
1.0E-03
1.0E-04
1.0E-05

TO
TO
TO
TO
TO
TO

LESS THAN

1.0E-01
1.0E-02
1.0E-03
1.0E-04
1.0E-05
1.0E-06
1.0E-06

0
0
.0
0
0
V]
6

494011

494011

0]
o
0
0
4]
0
6

G-20

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
2.38E-08

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
2.38E~08



Mar 11, 1997 01:10 pm SYNOPSIS
Page 2

RADIONUCLIDE EMISSIONS DURING THE YEAR 1998
Source

#1 TOTAL
Nuclide Class Size Ci/y Ci/y

CS-137 D 1.00 1.1E-06 1.1E-06
BA-137M D 1.00 0.0E+00 0.0E+00
SR~90 D 1.00 1.2E-08 1.2E-08
¥-90 Y 1.00 0.0E+00 0.0E+00

SITE INFORMATION
Temperature: 10 degrees C

Precipitation: 123 cm/y
Mixing Height: 2000 m

G-21



G-22



Dose to the Public from Environmental
Remediation: 25 mrem/yr Goal

G-23



G-24
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CAPS8S8-PC

Version 2.00
Clean Air Act Assessment Package - 1988

SYNOPSTIS REPORT

Non-Radon Population Assessment
Feb 4, 1997 12:27 pmm

Facility: BNLs Hazardous Waste Management Facility
Address: Brookhaven National Laboratory

Bldg 454
City: Upton
State: NY Zip: 11973

Source Category: Ground Level Point Source
Source Type: Area
Emission Year: 1998

Comments: Dose to Public from ER at HWMF @ 25 mrem/yr (R)

Effective Dose Equivalent
(mrem/year)

2.06E-05

At This Location: 1550 Meters Northeast

Dataset Name: Public Dose @ 25A
Dataset Date: Feb 4, 1997 12:26 pm
Wind File: C:\CAP88PC2\WNDFILES\BNLS80S9A.WND
Population File: C:\CAP88PC2\POPFILES\BNL93SER.POP

G-26



Feb 4, 1997

Risk

Location Of The Individual:

12:27 pmm

MAXIMALLY EXPOSED INDIVIDUAL

Lifetime Fatal Cancer Risk:

4.96E-10

ORGAN DOSE EQUIVALENT SUMMARY

Organ

GONADS

BREAST
R MAR
LUNGS
THYROID
ENDOST
RMNDR

EFFEC

Selected

Individual

(nrem/y)

2.40E-05
2.21E-05
1.86E-05
1.83E-05
2.29E-05
2.04E-05
1.85E-05

2.06E-05

1550 Meters Northeast

Collective
Population

SYNOPSIS
Page 1

(person-rem/y)

5.37E-04
4.99E-04
4.24E-04
4.17E-04
5.18E-04
4.55E-04
4.25E-04

4.67E-04

FREQUENCY DISTRIBUTION OF LIFETIME FATAL CANCER RISKS

Range

1.0E+00
1.0E-01
1.0E-02
1.0E~03
1.0E-04
1.0E~-05

TO
TO
TO
TO
TO
TO

LESS THAN

1.0E-01
1.0E-02
1.0E-03
1.0E-04
1.0E-05
1.0E-06
1.0E~06

# of

# of People
in This Risk

in This

Deaths/Year Deaths/Year

in This Risk
People Range or Higher Risk Range Range or Higher

0
0]
0
0]
0
0
6

494011

494011

0
0
0
0]
0
0
6

G-27

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
1.60E-07

0.00E+0O0
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
1.60E-07



*eb 4,

1997 12:27 pmm SYNOPSIS

Nuclide Class Size

Page 2

RADIONUCLIDE EMISSIONS DURING THE YEAR 1998

Source
#1 TOTAL

Ci/y Ci/y

CS-137
BA-137M
SR-90
¥Y-90

KOOoo

1.00
1.00
1.00
1.00

7.6E-06 7.6E-06
0.0E+00 0.0E+00
2.4E-08 2.4E~-08
0.0E+00 0.0E+00

SITE INFORMATION

Temperature: 10 degrees C
Precipitation: 123 cm/y
Mixing Height: 2000 m

G-28



CAPS88-PC

Version 2.00

Clean Air Act Assessment Package - 1988

SYNOPSTIS REPORT

Non-Radon Population Assessment
Mar 11, 1997 01:20 pm

Facility: BNLs Hazardous Waste Management Facility
Address: Brookhaven National Laboratory

Bldg 454
City: Upton
State: NY Zip: 11973

Source Category: Ground Level Point Source
Source Type: Area
Emission Year: 1998

Comments: Dose to Public from ER at HWMF @ 25 mrem/yr (G)

Effective Dose Equivalent
(mrem/year)

2.07E-06

At This Location: 1550 Meters Northeast

Dataset Name: Public Dose 25G
Dataset Date: Mar 11, 1997 01:20 pm
Wind File: C:\CAP88PC2\WNDFILES\BNL8O89A .WND
Population File: C:\CAP88PC2\POPFILES\BNL93SER.POP



Mar 11, 1997

Risk

Location Of The Individual:

01:20 pm

MAXTMALLY EXPOSED INDIVIDUAL

Lifetime Fatal Cancer Risk:

4.98E-11

ORGAN DOSE EQUIVALENT SUMMARY

Organ

GONADS
BREAST
R MAR
LUNGS
THYROID
ENDOST
RMNDR

EFFEC

Selected

Individual

(nrem/y)

2.41E-06
2.22E~-06
1.88E-06
1.84E-06
2.30E-06
2.09E-06
1.86E-06

2.07E-06

1550 Meters Northeast

Collective
Population

SYNOPSIS
Page 1

(person-rem/y)

5.40E-05
5.01E-05
4.32E-05
4.19E-05
5.20E-05
4.72E-05
4.26E~05

4.70E-05

FREQUENCY DISTRIBUTION OF LIFETIME FATAL CANCER RISKS

Range

# of

1.0E+00
1.0E-01
1.0E-02
1.0E-03
1.0E-04
1.0E-05

# of People
in This Risk

in This

Deaths/Year Deaths/Year

in This Risk
People Range or Higher Risk Range Range or Higher

TO
TO
TO
TO
TO
TO

LESS THAN

1.0E-01
1.0E-02
1.0E-03
1.0E-04
1.0E-05
1.0E-06
1.0E-06

0
0
o
0
0]
0
6

494011

494011

0]
o
0
0
0
0
6

G-30

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+GO
1.60E-08

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
1.60E-08



Mar 11, 1997 o01:

Nuclide Class Size

20 pm SYNOPSIS
Page 2

RADIONUCLIDE EMISSIONS DURING THE YEAR 1998
Source

#1 TOTAL
Ci/y Ci/y

CS-137 D l1.00
BA-137M D 1.00
SR-90 D 1.00
¥-90 Y 1.00

7.6E-07 7.6E-07
0.0E+00 O0.O0E+00
8.1E-09 8.1E-09
0.0E+00 0.0E+00

SITE INFORMATION
Temperature: 10 degrees C

Precipitation: 123 cm/y
Mixing Height: 2000 m

G-31



G-32



Dose to the Public from Environmental
Remediation: 15 mrem/yr Goal

G-33



G-34
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caAaprP88-PC

Version 2.00
Clean Air Act Assessment Package - 1988

SYNOPSTIS REPORT

Non-Radon Population Assessment
Feb 4, 1997 12:38 pmm

Facility: BNLs Hazardous Waste Management Facility
Address: Brookhaven National Laboratory

Bldg 454
City: Upton
State: NY Zip: 11973

Source Category: Ground Level Point Source
Source Type: Area
Emission Year: 1998

Comments: Dose to Public from ER at HWMF @ 15 mrem/yr(A)

Effective Dose Equivalent
(mrem/year)

2.07E-05

At This Location: 1550 Meters Northeast

Dataset Name: Public Dose @ 15A
Dataset Date: Feb 4, 1997 12:37 pm
Wind File: C:\CAPS88PC2\WNDFILES\BNL8089A.WND
Population File: C:\CAP88PC2\POPFILES\BNL93SER.POP

G-36



Feb 4, 1997 12:38 pmm

Risk

Location Of The Individual:

MAXTMALLY EXPOSED INDIVIDUAL

Lifetime Fatal Cancer Risk:

4.97E-10

ORGAN DOSE EQUIVALENT SUMMARY

Organ

GONADS
BREAST
R MAR
LUNGS
THYROID
ENDOST
RMNDR

EFFEC

Selected

Individual

(mrem/y)

2.41E-05
2.22E-05
1.87E-05
1.84E-05
2.29E-05
2.05E-05
1.86E-05

2.07E-05

1550 Meters Northeast

Collective
Population

SYNOPSIS
Page 1

(person-rem/y)

5.39E-04
5.01E-04
4.25E-04
4.18E-04
5.19E-04
4.56E-04
4.26E-04

4.68E-04

FREQUENCY DISTRIBUTION OF LIFETIME FATAIL. CANCER RISKS

Range

1.0E+00
1.0E-01
1.0E-02
1.0E~-03
1.0E-04
1.0E-05

TO
TO
TO
TO
TO
TO

LESS THAN

1.0E-01
1.0E-02
1.0E-03
1.0E~-04
1.0E-05
1.0E-06
1.0E-06

# of

# of People
in This Risk

in This

Deaths/Year Deaths/Year

in This Risk
People Range or Higher Risk Range Range or Higher

0
0
o
0
0
o
6

494011

494011

0
0
0
0
0
0
6

G-37

0.00E+00
0.00E+0O0
0.00E+00
0.00E+00
0.00E+00
0.00E+00
1.60E-07

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
1.60E-07



Feb 4, 1997 12:38 pmm . SYNOPSIS
Page 2

RADIONUCLIDE EMISSIONS DURING THE YEAR 1998
Source

#1 TOTAL
Nuclide Class Size Ci/y Ci/y

CS-137 D 1.00 7.6E-06 7.6E-06
BA-137M D 1.00 0.0E+00 0.0E+0O
SR-90 D 1.00 2.5E-08 2.5E-08
¥-90 Y 1.00 0.0E+00 0.0E+00

SITE INFORMATION
Temperature: 10 degrees C

Precipitation: 123 cm/y
Mixing Height: 2000 m
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caAP88-PC

Version 2.00

Clean Air Act Assessment Package - 1988

SYNOPSIS REPORT

Non-Radon Population Assessment
Mar 11, 1997 01:28 pm

Facility: BNLs Hazardous Waste Management Facility
Address: Brookhaven National Laboratory

Bldg 454
City: Upton
State: NY Zip: 11973

Source Category: Ground Level Point Source
Source Type: Area
Emission Year: 1998

Comments: Dose to Public from ER at HWMF @ 15 mrem/yr(G)

Effective Dose Equivalent
(mrem/year)

1.76E~06

At This Location: 1550 Meters Northeast

Dataset Name: Public Dose 15G
Dataset Date: Mar 11, 1997 01:27 pm
Wind File: C:\CAP88PC2\WNDFILES\BNL8089A .WND
Population File: C:\CAP88PC2\POPFILES\BNL93SER.POP

G-39



Mar 11, 1997

Risk

Location Of The Individual:

01:28 pm

MAXIMALLY EXPOSED INDIVIDUAL

Lifetime Fatal Cancer Risk:

4,22E-11

ORGAN DOSE EQUIVALENT SUMMARY

Oorgan

GONADS
BREAST
R MAR
LUNGS
THYROID
ENDOST
RMNDR

EFFEC

Selected

Individual

(mrem/y)

2.05E-06
1.88E~06
1.60E~-06
1.56E-06
1.95E-06
1.77E-06
1.58E-06

1.76E-06

1550 Meters Northeast

Collective
Population

SYNOPSIS
Page 1

(person-remn/y)

4.58E-05
4 .25E-05
3.67E~05
3.55E~05
4.41E-05
4.00E~05
3.62E-05

3.98E-05

FREQUENCY DISTRIBUTION OF LIFETIME FATAL CANCER RISKS

Range

# of

1.0E+00
1.0E-01
1.0E-02
1.0E-03
1.0E-04
1.0E-05

# of People
in This Risk

in This

Deaths/Year Deaths/Year

in This Risk
People Range or Higher Risk Range Range or Higher

TO
TO
TO
TO
TO
TO

LESS THAN

1.0E-01
1.0E-02
1.0E-03
1.0E-04
1.0E-05
1.0E-06
1.0E-06

o
0
0
0
0
0
6

494011

494011

0
0]
0
0
0
0
6

G-40

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00O
0.00E+00
1.36E-08

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
1.36E~-08



Mar 11,

1997

01:

Nuclide Class Size

28 pm SYNOPSIS
Page 2

RADTONUCLIDE EMISSIONS DURING THE YEAR 1998

Source
#1 TOTAL

Ci/y Ci/y

C5~137
BA-137M
SR~90
Y-90

KOO

1.00
1.00
1.00
1.00

6.5E~07 6.5E-07
0.0E+00 0.0E+00
6.9E-09 6.9E-09
0.0E+00 0.0E+00

SITE INFORMATION
Temperature: 10 degrees C

Precipitation: 123 cm/y
Mixing Height: 2000 m
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Dose to the Public from Environmental
Remediation: 1 mrem/yr Goal
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CAPS88~-PC

Version 2.00
Clean Air Act Assessment Package -~ 1988

SYNOPSTIS REPORT

Non-Radon Population Assessment
Dec 8, 1997 03:46 pmm

Facility: BNLs Hazardous Waste Management Facility
Address: Brookhaven National Laboratory

Bldg 454
City: Upton
State: NY Zip: 11973

Source Category: Ground Level Point Source
Source Type: Area
Emission Year: 1998

Comments: Dose to Public from ER at HWMF @ 1 mrem/yr(A)

Effective Dose Equivalent
(mrem/year)

2.74E-05

At This Location: 1550 Meters Northeast

Dataset Name: Public Dose @ 1A
Dataset Date: Dec 8, 1997 03:46 pm
Wind File: C:\CAP8SPC2\WNDFILES\BNL8089A.WND
Population File: C:\CAP88PC2\POPFILES\BNL93SER.POP

G-46



Dec

Risk

Location Of The Individual:

8, 1997 03:46 pmm

MAXIMALLY EXPOSED INDIVIDUAL

Lifetime Fatal Cancer Risk:

ORGAN DOSE EQUIVALENT SUMMARY

Organ

GONADS
BREAST
R MAR
LUNGS
THYROID
ENDOST
RMNDR

EFFEC

SYNOPSIS
Page 1
1550 Meters Northeast
6.59E-10
Selected Collective
Individual Population
(mrem/vy) (person-rem/y)
3.19E-05 7.14E-04
2.94E-05 6.63E-04
2.47E~05 5.63E-04
2.44E-05 5.54E-04
3.04E-05 6.88E-04
2.71E-05 6.04E-04
2.46E-05 5.64E-04
2.74E-05 6.20E-04

FREQUENCY DISTRIBUTION OF LIFETIME FATAL CANCER RISKS

Range

1.0E+00
1.0E-01
1.0E-02
1.0E-03
1.0E-04
1.0E-05

TO
TO
TO
TO
TO
TO

LESS THAN

1.0E-01
1l.0E-~02
1.0E-03
1.0E-04
1.0E-05
1.0E-06
1.0E-06

# of

# of People
in This Risk

in This

Deaths/Year Deaths/Year

in This Risk
People Range or Higher Risk Range Range or Higher

ANOOOOO0OO

494011

494011

0
8]
0
0
0
0
6

G-47

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.C0E+00
0.00E+00
2.12E~-07

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
2.12E-07



Dec 8, 1997 03:46 pmm SYNOPSIS
Page 2

RADIONUCLIDE EMISSIONS DURING THE YEAR 1998
Source

#1 TOTAL
Nuclide Class Size Ci/y Ci/y

CS-137 D 1.00 1.0E-05 1.0E-05
BA-137M D 1.00 0.0E+00 O0.OE+00
SR-90 D 1.00 2.9E-08 2.9E-08
¥~-90 Y 1.00 0.0E+00 O.OE+0O

SITE INFORMATION

Tenperature: 10 degrees C
Precipitation: 123 cm/y
Mixing Height: 2000 m
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CAP88-PC

Version 2.00

Clean Air Act Assessment Package - 1988

SYNOPSTIS REPORT

Non-Radon Population Assessment
Dec 8, 1997 03:40 pmm

Facility: BNLs Hazardous Waste Management Facility
Address: Brookhaven National Laboratory

Bldg 454
City: Upton
State: NY Zip: 11973

Source Category: Ground Level Point Source
Source Type: Area
Emission Year: 1998

Comments: Dose to Public from ER at HWMF @ 1 mrem/yr(G)

Effective Dose Equivalent
(mrem/year)

1.40E~-06

At This Location: 1550 Meters Northeast

Dataset Name: Public Dose 1 G
Dataset Date: Dec 8, 1997 03:39 pm
Wind File: C:\CAP8BPC2\WNDFILES\BNLS8O089A .WND
Population File: C:\CAP88PC2\POPFILES\BNL93SER.POP




Dec 8,

Risk

1997 03:40 pmm

Location Of The Individual:

MAXIMALLY EXPOSED INDIVIDUAL

Lifetime Fatal Cancer Risk:

3.38E~-11

ORGAN DOSE EQUIVALENT SUMMARY

Organ

GONADS
BREAST
R MAR
LUNGS
THYROID
ENDOST
RMNDR

EFFEC

Selected

Individual

(mrem/y)

1.64E-06
1.50E-06
1.28E~06
1.25E~06
1.56E-06
1.42E~-06
1.26E~-06

1.40E-06

1550 Meters Northeast

Collective
Population

SYNOPSIS
Page 1

(person-rem/y)

3.66E~05
3.40E~05
2.93E-05
2.84E~-05
3.52E-05
3.21E-05
2.89E~-05

3.13E-05

FREQUENCY DISTRIBUTION OF LIFETIME FATAL CANCER RISKS

Range

1.0E+00
1.0E-01
1.0E-02
1.0E-03
1.0E-04
1.0E-05

TO
TO
TO
TO
TO
TO

LLESS THAN

1.0E-01
1.0E-02
1.0E-03
1.0E-04
1.0E-05
1.0E-06
1.0E-06

# of

# of People
in This Risk

in This

Deaths/Year Deaths/Year

in This Risk
People Range or Higher Risk Range Range or Higher

0
0
o
o
0
o
6

494011

494011

0
0
0
0
0
0
6

G-50

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
1.02E-08

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
1.09E-08



Dec 8, 1997 03:40 pmm SYNOPSIS

Nuclide Class Size

Page 2

RADIONUCLIDE EMISSIONS DURING THE YEAR 1998

Source
#1 TOTAL
Ci/y Ci/y

CS-137
BA-137M
SR-90
¥-90

<OoUo

1.00
l1.00
1.00
1.00

5.2E-07 5.2E-07
0.0E+00 0.0E+00
5.8E-09 5.8E-09
0.0E+00 0.0E+00

SITE INFORMATION
Temperature: 10 degrees C

Precipitation: 123 cm/y
Mixing Height: 2000 m

G-51
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Dose to Future Public:
Savings, Impacts and Avoided

G-53



G-54



8L 8c'9 [49 4" R JAjwaiw Qp} 0} 8soqg
¥8’'l 1€°9 20€'0 G8'8 JAjwaiw g/ 0} 8soq
S6°) 059 00l'0 658 JAjWIBILGE 0} 8soQ
Gg6°} 59 090°0 SG°8 JAjwelw G| 0} 8so(]
8'} 899 $00'0 5G'8 JAijuBIW | 0} 8soQ
(wias-uosiad) (wai-uosiag) (wel-uosiad) (wal-uosiayd) uopenuedsuo) ebBeloAy Jjjeunjy

peyIaAy e8oQ dliand| 3oedtl] 6s0g dJIGNd|  pouiey m 880 dliand petliioy o/m 8s0( d}itnd PoloAY 880( 0A[99]10D oland
8¢9 82'9 ¥5¥000°0 JAjwaiw gp} 0} 8soQq
LE9 1€'9 95+000°0 JAjwaIW g/ 0} 8s0Q
09°'9 058'9 29v000°0 JAjwaliwgGg 0} 8soqg
59 ¥5°'9 89¥000°0 JAjwaiw G|, 0} 8soQq
89'0 89'0 0290000 JAjwaiw | 0} esoQ

(Was-uosidd)

(wai-uosied)

(wal-uosiad)

uopjesjuesuo) abeleAy dpeuIY

3oedill] 8s0q 2jigng

980 |esods|q/Modsuel]

980Q uopejpawioy

sjoedui] eso(q 8A|399]j0D djiqnd

0€'0 0co §20000°0 JAjwaaw 0L 0} 8sog
0e'0 0g0 0200000 JAjwaiw g/ 0} esog
Le'0 1£0 4¥0000°0 JAjwBIWGE 0} esog
LE0 LE'0 0100000 JAMwLiw G} o} asog
2e0 2€0 ¢£0000°0 JAjwaiw | 0} 8soQg
(wai-uosiag) (wai-tiosiag) (Wwas-uosiad) uopjesjuesucy) abeleAy d11}8UI00S)

3oeduij 880q 9jjqnd

os0Q |esods|q/iodsuei]

8s0(] uope|pawiey

sjoedull] 650 0A)399]109 djiand

€gmM'3soadnd -elid

PelaAy 880( ojiqid PUE UOjjEjpewiay Wolj djjgngd o} sjoedul] 080g

ol|qnd 0} 8s0( PapIoAy pue sjoedw] ‘sbBuines

G-55



G-56



Appendix H

Dose to Public from Transport and Disposal of
Contaminated Soil: Microshield Printouts and
Spreadsheets
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Dose to Public from Transport and Disposal of
Contaminated Soil: Microshield Printouts
for B-25s with NBS Concrete & BNL Soil

H-1






MicroShield v5.01 (5.01-00009)
Brookhaven National Laboratory

‘age 1 File Ref:
)OS File : B25CPUB.MS5 Date:
un Date: June 1, 1997 By:
un Time: 11:55:38 AM Checked:
luration :00:01:15
Case Title: B25CPUB
Description: B-25 Box w Cs 137@1 pCil/g in NBS Concrete :Public @12ft side
Geometry: 13 - Rectangular Volume
Source Dimensions
Length 487.68 cm 16 ft
Width 182.88 cm 6 ft
Height 121.92 cm 41t
Dose Points
X Y 4
#1 3535.68 cm 60.96 cm 182.88 cm
116 ft 2ft 6 ft
Y—/'/./x #2 853.44 cm 60.96 cm 182.88 cm
28 0.0in 21t 6 ft
#3 2773.68 cm 60.96 cm 182.88 cm
Z o1 ft 2 ft 6 ft
Shields '
Shield Name Dimension Material Density
Source 384.0 ft° NBS Concrete 2.35
Shield 1 .016 ft Iron 7.86
Air Gap Air 0.00122
Source Input
Grouping Method : Standard Indices
Number of Groups : 4
Lower Energy Cutoff : 0.015
Photons < 0.015 : Excluded
Library : Grove
Nuclide curies becquerels uCifcm?® Ba/cm®
Ba-137m 1.7178e-005 6.3560e+005 1.5798e-006 5.8453e-002
Cs-137 1.8159e-005 6.7188e+005 1.6700e-006 6.1790e-002
Buiidup
The material reference is : Source
Integration Parameters
X Direction 20
Y Direction 20
Z Direction 20
Results - Dose Point # 1 - (116,2,6) ft
Eneray Activity Fluence Rate Fluence Rate Exposure Rate Exposure Rate
MeV photons/sec MeV/cm?/sec MeV/cm?/sec mR/hr mR/hr
No Buildup With Buildup No Buildup With Buildup
0.0318 1.316e+04 2.756e-21 8.786e-21 2.295e-23 7.318e-23
0.0322 2.428e+04 1.351e-20 4.406e-20 1.087e-22 3.546e-22
0.0364 8.835e+03 2.290e-17 9.565e-17 1.301e-19 5.435e-19
0.6616 5.719e+05 2.081e-05 6.754e-05 4.035e-08 1.309e-07
TOTALS: 6.182e+05 2.081e-05 6.754e-05 4.035e-08 1.309e-07

Results - Dose Point # 2 - (28,2,6) ft

H-3



Page 12

DOS File : B25CPUB.MS5
Run Date: June 1, 1997
Run Time: 11:55:38 AM
Duration : 00:01:15

Eneragy
MeV

0.0318
0.0322
0.0364
0.6616

TOTALS:
Energy
MeV
0.0318
0.0322
0.0364
0.6616

TOTALS:

Activity
photons/sec

1.316e+04
2.428e+04
8.835e+03
5.719e+05

6.182e+05

Activity
photons/sec
1.316e+04
2.428e+04

8.835e+03
5.719e+05

6.182e+05

Fluence Rate Fluence Rate
MeV/cm?/sec MeV/cm?/sec
No Buildup With Buildup
2.04%e-19 6.505e-19
1.007e-18 3.271e-18
1.782e-15 7.390e-15
1.593e-03 4.490e-03
1.593e-03 4.490e-03
Results - Dose Point # 3 - (91,2,6) ft
Fluence Rate Fluence Rate
MeV/icm?3/sec MeV/cm?3/sec
No Buildup With Buildup
6.362e-21 2.023e-20
3.107e-20 1.011e-19
5.094e-17 2.118e-16
3.963e-05 1.238e-04
3.963e-05 1.238e-04

H-4

Exposure Rate
mR/hr

No Buildup
1.707e-21
8.107e-21
1.012e-17
3.088e-06

3.088e-06

Exposure Rate
mR/hr

No Buildup
5.299e-23
2.501e-22
2.894e-19
7.683e-08

7.683e-08

Exposure Rate
mR/hr

With Buildup
5.419e-21
2.633e-20
4.199e-17
8.705e-06

8.705e-06

Exposure Rate
mR/hr

With Buildup
1.685e-22
8.133e-22
1.204e-18
2.400e-07

2.400e-07
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MicroShield v5.01 (5.01-00009)

Brookhaven National Laboratory
Conversion of calculated exposure in air to dose
FILE: C:\MS5\DATA\B25CPUB.MS5

Case Title: B25CPUB

This case was run on Sunday, June 1, 1997 at 11:55:38 AM

Results (Summed over energies)

Photon Fluence Rate (flux)
Photon Energy Fluence Rate

Exposure and Dose Rates:
Exposure Rate in Air
Absorbed Dose Rate in Air

Deep Dose Equivalent Rate
o Parallel Geometry

o Opposed

o Rotational

o Isotropic

Shallow Dose Equivalent Rate
o Parallel Geometry

o Opposed

o0 Rotational

o Isotropic

Effective Dose Equivalent Rate
o Anterior/Posterior Geometry
o Posterior/Anterior

o Lateral

o Rotational

o Isotropic

Dose Point # 1 - (116,2,6) ft

Units

Photons/cm?3/sec

MeV/ecm?3/sec

mR/hr
mGy/hr
mrad/hr

(ICRP 51 - 1987)

mSv/hr

"

(ICRP 51 - 1987)

mSv/hr

(ICRP 51 - 1987)

mSv/hr

Without
Buildup

3.146e-005
2.081e-005

4.035e-008
3.522e-010
3.522e-008

4.170e-010
3.33%e-010
3.33%e-010
2.953e-010

4.433e-010
4.210e-010
4.210e-010
3.156e-010

3.688e-010
3.255e-010
2.414e-010
2.909e-010
2.476e-010

Uo-U1-9/

With
Buildup

1.021e-004
6.754e-005

1.309e-007
1.143e-009
1.143e-007

1.353e-009
1.083e-009
1.083e-009
9.581e-010

1.438e-009
1.366e-009
1.366e-009
1.024e-009

1.197e-009 =1
1.056e-009
7.832e-010
9.439e-010
8.035e-010



MicroShie!d v5.01 (5.01-00009)

MicroShield v5.01 (5.01-00009)

Brookhaven National Laboratory
Conversion of calculated exposure in air to dose
FILE: C:\MS5\DATA\B25CPUB.MS5

Case Title: B25CPUB

This case was run on Sunday, June 1, 1997 at 11:55:38 AM

Results (Summed over energies)

Photon Fluence Rate (flux)
Photon Energy Fluence Rate

Exposure and Dose Rates:
Exposure Rate in Air
Absorbed Dose Rate in Air

Deep Dose Equivalent Rate
o Parallel Geometry

o Opposed

o Rotational

o Isotropic

Shallow Dose Equivalent Rate
o Parallel Geometry

o Opposed

o Rotational

o Isotropic

Effective Dose Equivalent Rate
o Anterior/Posterior Geometry
o Posterior/Anterior

o Lateral

o Rotational

o Isotropic

Dose Point # 3 - (91,2,6) ft

Units

Photons/cm?/sec

MeV/cm?3/sec

mR/hr
mGy/hr
mrad/hr

(ICRP 51 - 1987)

mSv/hr

(ICRP 51 - 1987)

mSv/hr

(ICRP 51 - 1987)

mSv/hr

Without
Buildup

5.980e-005
3.963e-005

7.683e-008
6.707e-010
6.707e-008

7.941e-010
6.358e-010
6.358e-010
5.622¢-010

8.440e-010
8.016e-010
8.016e-010
6.010e-010

7.022e-010
6.198e-010
4.596e-010
5.539e-010
4.715e-010

06-01-97

1.871e-004
1.238e-004

2.400e-007
2.096e-009
2.096e-007

2.481e-009
1.986e-009
1.986e-009
1.757e-009

2.637e-009
2.505e-009
2.505e-009
1.878e-009

2.194e-009
1.936e-009
1.436e-009
1.730e-009 #¥#
1.473e-009



MicroShield v5.01 (5.01-00009)
Brookhaven National Laboratory
Page 1
DOS File : B25CSPUB.MS5
Run Date : June 1, 1997
Run Time: 11:49:27 AM
Juration : 00:00:25

Case Title: B25CSPUB

File Ref:

Date:
By:

Checked:

Description: B-25 Box w Cs 137@1 pCi/g in NBS Concrete :Public @12ft side

Geometry: 13 - Rectangular Volume

Source Dimensions

Length 182.88 cm 6 ft
Width 487.68 cm 16 ft
Height 121.92 cm 4 ft
X @ Dose Points
X Y 4
#1 548.64 cm 60.86 cm 182.88 cm
18 ft 2 ft 6 ft
Shields
Shield Name Dimension Material Density
Source 384.0 ftt NBS Concrete 2.35
Shield 1 .016 ft Iron 7.86
Air Gap Air 0.00122
Source Input
Grouping Method : Standard Indices
Number of Groups : 4
Lower Energy Cutoff : 0.015
Photons < 0.015 : Excluded
Library : Grove
Nuclide curies becquerels uCi/cm?® Ba/cm®
Ba-137m 1.7178e-005 6.3560e+005 1.5798e-006 5.8453e-002
Cs-137 1.8159e-005 6.7188e+005 1.6700e-006 6.1790e-002
Buildup
The material reference is : Source
Integration Parameters
X Direction 20
Y Direction 20
Z Direction 20
Results
Energy Activity Fluence Rate Fluence Rate Exposure Rate Exposure Rate
MeV photons/sec MeV/cm?/sec MeVicm?/sec mR/hr mR/hr
No Buildup With Buildup No Buildup With Buildup
0.0318 1.316e+04 1.827e-18 5.663e-18 1.522e-20 4.717e-20
0.0322 2.428e+04 8.374e-18 2.653e-17 6.739e-20 2.135e-19
0.0364 8.835e+03 8.259¢e-15 3.316e-14 4.693e-17 1.884e-16
0.6616 5.719e+05 3.852e-03 1.094e-02 7.467e-06 2.121e-05
TOTALS: 6.182e+05 3.852e-03 1.094e-02 7.467e-06 2.121e-05



MicroShield v5.01 (5.01-00009)

MicroShield v5.01 (5.01-00009)

Brookhaven National Laboratory
Conversion of calculated exposure in air to dose
FILE: C:\MS5\DATA\B25CSPUB.MS5

Case Title: B25CSPUB

This case was run on Sunday, June 1, 1997 at 11:49:27 AM

Results (Summed over energies)

Photon Fluence Rate (flux)
Photon Energy Fluence Rate

Exposure and Dose Rates:
Exposure Rate in Air
Absorbed Dose Rate in Air

Deep Dose Equivalent Rate
o Parallel Geometry

o Opposed

o Rotational

o Isotropic

Shallow Dose Equivalent Rate
o Parallel Geometry

o Opposed

o Rotational

o Isotropic

Effective Dose Equivalent Rate
o Anterior/Posterior Geometry
o Posterior/Anterior

o Lateral

o Rotational

o Isotropic

Dose Point # 1 - (18,2,6) ft

Units

Photons/cm?#/sec

MeV/cm?/sec

mR/hr
mGy/hr
mrad/hr

(ICRP 51 - 1987)
mSv/hr

(ICRP 51 - 1987)
mSv/hr

n

(ICRP 51 - 1987)
mSv/hr

Without
Buildup

5.821e-003
3.852e-003

7.467e-006
6.519e-008
6.519e-006

7.718e-008
6.179%e-008
6.179e-008
5.464e-008

8.203e-008
7.791e-008
7.791e-008
5.841e-008

6.825e-008
6.024e-008
4.467e-008
5.383e-008
4.583e-008

06-01-97

1.653e-002
1.094e-002

2.121e-005
1.851e-007
1.851e-005

2.192e-007
1.755e-007
1.755e-007
1.652¢-007

2.330e-007
2.213e-007
2.213e-007
1.659e-007

1.938e-007
1.711e-007
1.269e-007 342¢3
1.529e-007
1.301e-007



MicroShield v5.01 (5.01-00009)
Brookhaven National Laboratory

Page 1 File Ref:
DOS File : B256SPUB.MS5 Date:
Run Date: June 1, 1997 ' By:
Run Time: 11:24:33 AM Checked:

Duration : 00:01:14
Case Title: B25SPUBLIC
Description: B-25 Box w Cs 137 @ 1 pCi/g in BNL Soil: Public 100,12,75 Ft
Geometry: 13 - Rectangular Volume

Source Dimensions

Length 487.68 cm 16 ft
Width 182.88 cm 6 ft
Height 121.92 cm 41t
Dose Points
X Y Z
#1 3535.68 cm 60.96 cm 91.44 cm
116 ft 21ft 3ft
Y-//x #2 853.44 cm 60.96 cm 91.44 cm
28 ft0.0in 2 ft 3ft
#3 2773.68 cm 60.96 cm 91.44 cm
Z o1 ft 2 ft 3ft
Shields
Shield Name Dimension Material Density
Source 384.0 ft° BNL Soil 1.67
Shield 1 016 ft iron 7.86
Air Gap Air 0.00122

Source Input
Grouping Method : Standard Indices
Number of Groups : 4
Lower Energy Cutoff : 0.015
Photons < 0.015 : Excluded
Library : Grove

Nuclide curies becquerels uCi/lcm® Ba/cm®
Ba-137m 1.7178e-005 6.3560e+005 1.5798e-006 5.8453e-002
Cs-137 1.8159e-005 6.7188e+005 1.6700e-006 6.1790e-002

Buildup

The material reference is : Source

Integration Parameters

X Direction 20
Y Direction 20
Z Direction 20
Results - Dose Point # 1 - (116,2,3) t
Eneray Activity Fluence Rate Fluence Rate Exposure Rate Exposure Rate
MeV photons/sec MeV/cm?/sec MeV/cm?/sec mR/hr mR/hr
No Buildup With Buildup No Buildup With Buildup
0.0318 1.316e+04 2.270e-20 _ 1.378e-19 1.891e-22 1.148e-21
0.0322 2.428e+04 1.040e-19 6.490e-19 8.373e-22 5.223e-21
0.0364 8.835e+03 9.945e-17 8.236e-16 5.650e-19 4.679e-18
0.6616 5.719e+05 2.879%e-05 9.685e-05 5.581e-08 1.878e-07
TOTALS: 6.182e+05 2.879e-05 9.685e-05 5.581e-08 1.878e-07

Results - Dose Point # 2 - (28,2,3) ft
H-9



Page 12

DOS File : B25SPUB.MS5
Run Date: June 1, 1897
Run Time: 11:24:33 AM
Duration : 00:01:14

Energy
MeV

0.0318
0.0322
0.0364
0.6616

TOTALS:
Energy
MeV
0.0318
0.0322
0.0364
0.6616

TOTALS:

Activity
photons/sec

1.316e+04
2.428e+04
8.835e+03
5.719e+05

6.182e+05

Activity
photons/sec

1.316e+04
2.428e+04
8.835e+03
5.719e+05

6.182e+05

Fluence Rate
MeV/icm?3/sec
No Buildup
2.836e-18
1.294e-17
1.189e-14
2.375e-03

2.375e-03

Results - Dose Point # 3 - (91,2,3) ft
Fluence Rate
MeV/cm?/sec

No Buildup
5.298e-20

2.418e-19
2.229e-16
5.486e-05

5.486e-05

Fluence Rate

MeV/cm?/sec

With Buildup
1.701e-17
7.970e-17
9.657e-14
6.834e-03

6.834e-03

Fluence Rate

MeVicm?/sec

With Buildup
3.200e-19
1.501e-18
1.832e-15
1.775e-04

1.775e-04

H-10

Exposure Rate
mR/hr

No Buildup
2.362e-20
1.041e-19
6.758e-17
4.605e-06

4.605e-06

Exposure Rate
mR/hr

No Buildup
4.413e-22
1.946e-21

1.267e-18
1.064e-07

1.064e-07

Exposure Rate
mR/hr

With Buildup
1.417e-19
6.414e-19
5.487e-16
1.325e-05

1.325e-05

Exposure Rate
mR/hr

With Buildup
2.665e-21
1.208e-20
1.041e-17
3.441e-07

3.441e-07



flicroshield vo.01 (9.01-00009)

MicroShield v5.01 (5.01-00009)

Brookhaven National Laboratory
Conversion of calculated exposure in air to dose
FILE: C:\MS5\DATA\B25SPUB.MS5

Case Title: B26SPUBLIC

This case was run on Sunday, June 1, 1997 at 11:24:33 AM

Results (Summed over energies)

Photon Fluence Rate (flux)
Photon Energy Fluence Rate

Exposure and Dose Rates:
Exposure Rate in Air
Absorbed Dose Rate in Air

Deep Dose Equivalent Rate
o Parallel Geometry

o Opposed

o Rotational

o Isotropic

Shallow Dose Equivalent Rate
o Parallel Geometry

o Opposed

o Rotational

o Isotropic

Effective Dose Equivalent Rate
o Anterior/Posterior Geometry
o Posterior/Anterior

o Lateral

0 Rotational

o Isotropic

Dose Point # 1 - (116,2,3) ft

Units

Photons/cm?/sec
MeV/cm?#/sec

mR/hr
mGy/hr
mrad/hr

(ICRP 51 - 1987)
mSv/hr

L)

(ICRP 51 - 1987)
mSv/hr

(ICRP 51 - 1987)
mSv/hr

H-11

4.351e-005
2.879e-005

5.581e-008
4.873e-010
4.873e-008

5.769e-010
4.619e-010
4.619e-010
4.084e-010

6.131e-010
5.824e-010
5.824e-010
4.366e-010

5.101e-010
4.502e-010
3.339e-010
4.024e-010

3.425e-010

v

With

Buildup

1.464e-004
9.685e-005

1.878e-007
1.639e-009
1.639e-007

1.941e-009
1.554e-009
1.554e-009
1.374e-009

2.063e-009
1.959e-009
1.959e-008
1.469e-009

V=9

1.716e-009 #1

1.515e-009
1.123e-009
1.354e-009

1.152e-009



H-12

MicroShield v5.01 (5.01-00009) 06-01-97
MicroShield v5.01 (5.01-00009)
Brookhaven National Laboratory
Conversion of calculated exposure in air to dose
FILE: C:\MS5\DATA\B25SPUB.MS5
Case Title: B25SPUBLIC
This case was run on Sunday, June 1, 1997 at 11:24:33 AM
Dose Point # 3 - (91,2,3) ft
Results (Summed over energies) Units Without With
Buildup Buildu

Photon Fiuence Rate (flux) Photons/cm?/sec 8.291e-005 2.682e-004
Photon Energy Fluence Rate MeV/cm?/sec 5.486e-005 1.775e-004
Exposure and Dose Rates:

Exposure Rate in Air mR/hr 1.064e-007 3.441e-007
Absorbed Dose Rate in Air mGy/hr 9.285e-010 3.004e-009
" mrad/hr 9.285e-008 3.004e-007
Deep Dose Equivalent Rate (ICRP 51 - 1987)

o Parallel Geometry mSv/hr 1.099e-009 3.556e-009
o Opposed " 8.801e-010 2.847e-009
o Rotational " 8.801e-010 2.847e-009
o Isotropic " 7.783e-010 2.518e-009
Shallow Dose Equivalent Rate (ICRP 51 - 1987)

o Parallel Geometry mSv/hr 1.168e-009 3.780e-009
o Opposed " 1.110e-009 3.590e-009
o Rotational " 1.110e-009 3.590e-009
o Isotropic " 8.320e-010 2.692e-009
Effective Dose Equivalent Rate (ICRP 51 - 1987)

o Anterior/Posterior Geometry mSv/hr 9.720e-010 3.145e-009
o Posterior/Anterior " 8.580e-010 2.776e-009
o Lateral " 6.362e-010 2.058e-009
o Rotational " 7.667e-010 2.480e-009}#243
o Isotropic " 6.527e-010 2.112e-009



MicroShield v5.01 (5.01-00009)
Brookhaven National Laboratory

Page 1 File Ref:
)OS File : B25SSPUB.MS5 Date:
Run Date: June 1, 1997 By:
un Time: 11:32:43 AM Checked:

Juration : 00:00:24

Case Title: B25SSPUB
Description: B-25 Box w Cs 137 @ 1 pCi/g in BNL Soil: Public 12 Ft Side
Geometry: 13 - Rectangular Volume

Source Dimensions
Length 182.88 cm 6 ft
Width 487.68 cm 16 ft
Height 121.92 cm 4 ft
X e Dose Points
X Y Z
#1 548.64 cm 60.86 cm 182.88 cm
18 ft 2ft 6 ft
Shields
Shield Name Dimension Material Density
Source 384.0 ft° BNL Sail 1.67
Shield 1 016 ft Iron 7.86
Air Gap . Air 0.00122
Source Input
Grouping Method : Standard Indices
Number of Groups : 4
Lower Energy Cutoff : 0.015
Photons < 0.015 : Excluded
Library : Grove
Nuclide curies becquerels uCilem® Ba/cm®
Ba-137m 1.7178e-005 6.3560e+005 1.5798e-006 5.8453e-002
Cs-137 1.8159e-005 6.7188e+005 1.6700e-006 6.1790e-002
Buildup
The material reference is : Source
Integration Parameters
X Direction 20
Y Direction 20
Z Direction 20
Resuits
Eneray Activity Fluence Rate Fluence Rate ~ Exposure Rate Exposure Rate
MeV photons/sec MeVicm?/sec MeV/cm?/sec mR/hr mR/hr
No Buildup With Buildup No Buildup With Buildup
0.0318 1.316e+04 4.583e-18 2.720e-17 3.818e-20 2.266e-19
0.0322 2.428e+04 2.065e-17 1.259e-16 1.662e-19 1.014e-18
0.0364 8.835e+03 1.792e-14 1.448e-13 1.018e-16 8.226e-16
0.6616 5.719e+05 5.284e-03 1.541e-02 1.024e-05 2.987e-05
TOTALS: 6.182e+05 5.284e-03 1.541e-02 1.024e-05 2.987e-05

H-13






Dose to Public from Transport and Disposal of
Contaminated Soil: Spreadsheets
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Dose to Public from Transport and Offale Disposal to 100 mreatiyr: [Fie PUBTRANS wb3
Volume hisd Arithmetic £ Geometric A Concentrations
Cs 137
#17: Dose to Hanford B-25C Doss Rete @ 100 FE Geometric Avg. |Ta Time | Teip Time | No. of Persons Exposed | No. Truck Trips Coliective Dose
Clasnup to 100 mremiyr. mrem/mr {pCla) Fraction {hours) Hanford
0.00000012 2303 0.18 44 2 498 OmnwFDouwGoommAm.
Artthmetic Avg. T
{pClg) Hanford
0.00000012 L) 48248 0.18 44 2 498 0.045870 < Doso w Arthmetic Avg |
#1 Tallgater Dose to Envirocars B-:ssboumg‘looﬁ&om.ﬂhl\m Taligste Time { Teip Thne | No, of Persons No. Truck Ti Coliactive Dose
[Cleanup to 100 mremiyr {mremmr per pClg) {pCUQ) Fraction {hours) (persons) {personrem) Envirocare
0.00000017 103 0.15 35 2 188 0.000031 [< Dose w Geometric Avy),
Arthmetic Avg.
{pCUg) Envirocare
0.00000017 2150 0.15 35 2 188 mgmwwml\m.
|82 Dose Cars In Traffic to Hantord B-25C Doss Rate ) 12 FtlGeomatric Avg. No. Traffic | Stop Time | No. of Persons Exposed |No. Truck Trips. Coliective Dose
Cleanup to 100 mremyr {pClg) Jams (hours) {porsons) (person-rem) Hantbed
0.00001269 2303 4 05 498 UMFMVM“N
Arthmetic Avg. |
{pCiq) I Hantord
000001269 4B248 4 o5 2 488 1.219588E Dose w Arfthmetic Avg.
2 Dose Cars In Traffic to Envirocare B-25S Dosa Rate £ 12 Ft | Geometric Avy. No. Traffic | Stop Time | No. of Persons Exposed | No. Trock Teips Cotllective Dota
Cleanup to 100 mremiyr mrem/me {pCla}) Jams iz ) Envirocare
000001787 103 3 05 2 168 0.000928 < Dose w Geometric Avg.
Arthmetic Avg.
{oCiq) Envirocars
000001787 2150 3 05 2 188 0.019384:< Dose w Arithmetic Avyg.
3 Truck A3 Driver Doss to Hanford B-25C Dose Rate € 12 Ft|Geometric Avg. Tlne {Trip] No. of Persons Ex No. Truck Trips. Collectivd Dose
Clesnup o 100 mremivy pClg) fhours) Hantord
0.00001289 2303 1 8 2 498 0232891 < Dose w Gaometric
Asithmetic Avg,
{pCYQ) Hanford
0.00001268 48248 1 8 2 488 4378342 |< Doss w Arithmetic Avg |
#3 Truck Stop Adjacent Driver Doso to Envirocare | 8-25S Dose Rats ¢ 12 Ft | Goometric Avg. Stop Time  {Stope! Tripi No. of Persons Exposed | No. Truck Trips Collective Dose
Cleznup to 100 mremir mremMe {pClyg) (hours) {persons) { Envirocare
0.00001787 103 1 6 2 188 0.003711 < Doss w Geometric Avp.
Artthmetic Avg.
{pCig) Envirocare
000001787 2150 1 [3 2 168 0.0774581< Dose w Arithmetic Avg|
[£4 Doss to Gas Station Atiendent to Hanford B-25C Dose Rate > 75 Ft | Geometric Avg. Stop Time | Milea/Tank| Miles / T No. Truck Ti No. Persons Ex Colective Dose
Cleanup to 100 mremir {mtemMr per pCLQ) {pCHg) (hours) Henford
0.00000017 2303 033 800 2806 488 [ 0.001848 |< Dose w Geometric Avy.
Arithmetic Avy.
{pCig) Hantord
0.00000017 48248 033 600 2606 458 3 0.033712[< Dosa w Arfthmetic Avy |
{84 Dose 1o Gas Station Attendent to Envicocare B-253 Dose Rats ¢ 75 Ft | Geometric Avy. Timo {Miles/Tank Mies /T4 Mo, Truck T No. Persons Ex Collective Dose
Clexnup to 100 mremiyr (mrem/hr per pCYY) {pCYQ) (hours) Envirocsrs
0.00000025 103 033 §00 2245 168 8 0.000032< Dote w Geometric Avg]
Arithmetic Avg.
Enylrocare
0.00000025 2150 033 800 2245 188 8 0.000884 [< Dose w Arthmetic Avg.
Total M 21774548
!-_rm“*o%ﬁg&_? |__SubYotal flanford |
0295142 < Dose w Geometric A
Sub Total Hanfoed
GABZ309< Dose w Arkhmatio Avg]
Sub Total Envirocare
0.004701 < Bose w Geometric Avg.
Sub Total Envirocasrs
0.098138 < Dose w Arthmetic
[l Grand Total
0.29934{< Dose w Goomatric A
{ Grand Total
W_J'L____'m Dose w Arithmetic A

H-
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Dosa to Public from Trans; and Off-aits D o715 T |Fi PUBTRANS wti3
Vokme Waeighted Arithmetic & Geomatric Ay @ Concentrations
Cs137
Taligater Doss to Heatord B8-25C Doss Rate £ 100 Ft[Geometric Avg. [Taligate Time | Trip Tino Ho. of Persons Exposed | No. Truck Trips Collective Dosa
Clexnup o 75 {mreeuhr par pCUg) {pCYg) Fraction {hours) {persons) Hanford
0.00000012 2303 0.18 44 2 438 0.002180 [< Dose w Geometric A
Arithmetic Avg.
{pCug) Hantord
0.00000012 AB248 0.18 44 2 488 0.045870 1< Dose w Arkhimetic Avg.
#1 Taligater Dosa to Envirocare B-255 Doss Rate @ 100 £t |Geometric Avg. |Tallgste Time | Trip Time No.oleomExM‘No.derTr_ig Coliective Dose
Clasnup to 78 mremir {mremmr per pClig) {pClig) Fraction {pecsons) __(persocarem) | Envirocare
000000017 S0 0.5 35 2 250 0.000041 i Dose w Geomatric Avg.
Artthmetic Avg.
{pClg) Envirocare
0.00000017 1878 0.15 35 2 250 0.000347 1< Doss w Arfthmetic Avg.
$2 Dose Cars ln Trafic o Hanford B8-25C Dose Rate ¢ 12 Ft { Geometric Avg. No. Traffic | Stoo Time No.ofP«:onsEleNn.TrudtTﬂe Collactive Dose
Cleanup 4o 78 m: mremhr {pCVq) Jams {perzons) {personrem) Hanford
0.00001269 2303 4 05 2 458 0.058223 < Dose w Geometric Avg.
Arthmetic Avg.
(pCi) Hintord
0.00001269 48248 4 05 2 488 1219538 [< Dose w Arithmetic Avg.
82 Dose Cars In Traffic 1o Envirocare B-235 Dosa Rate (0 12 Ft |Geometric Avy. No. Traffic Stop Time Naelm&u;luojmck‘l‘g Coliactive Dose
Cleanup to 75 mremir mremhr {pCcly) Jams {hours) {persons) Envirocare
0.00001787 S0 3 05 2 250 0.001208 i Dose w Geometric Avg.
Artthmetic A ] #
000001787 1878 3 o5 2 250 0.025143 < Dose w Arithmetic A
|83 Truck Stop Adjacent Driver Dose to Hanford B-25C Doso Rate M 12 Ft |Geometric Avg. Stop Time MN&MWE_XM]&TMTM Colective Dose
(Claanupto?Smremyr | mrem/Me {(pClig) (hours) {persons) {personrem) Hanford
0.00001269 2303 1 8 2 498 0232391 k< Doxe w Geomstric Avy.
Arthmetic Avg.
{oCug) Hantord
000001269 48245 i 8 Z 498 4573343 [< Dosa w Artthmetic Avg.
IQTMSEMEQM&MbEnMI B-25S Dose Rate ¢ 12 Ft No. Trock T Collective Doss
Claanup to 75 mi {mremMr per pCUg) {person-rem Envirocare
0.00001787 250 0.004325 < Dose w Geometric A
|
] Envirocare
0.00001757 1876 i g 2 50 DACOSTZ< Dote w Arthmetic vy,
¥4 Doss & Gas Station Attendent to Hanford B8-25C Dose Rte @ 75 Ft {Geometric Avg. | Stop Time | MBes/Tank | Miez /T No. Truck T No. Persons Ex Colective Doss
Cleanup to 75 mremAy mremr {pChg) {hours) Hanford
0.00000017 2303 033 600 2806 438 3 0.001848 (< Doso w Geometric Avg
Arthmetic Avg.
ipCig) Hantord
0.00000017 46248 033 600 2808 498 6 0.033712(< Dose w Arkthmetic A
|84 Dose to Gxs Station Attsndent to Envirocare B-258 Dose Rate 75 Ft {Geometric Avg. | Stop Time | Miles/Tank | Mies /T No. Truck T No. Persons Col¥ective Dose
|ClasnuptoTSmremir | (mremheperpClig) {pClg) {hours) {peson-rem) Envirocare
000000025 20 033 600 245 250 0 0.000041 < Dots w Geometric Avg]
Arthmetic Avg.
{pCig) |__Envirocars ___]
006000025 1876 033 600 245 250 3 0,000852 [< Dose w Arkthmetic Avg |
Total ik z[1958838
Vol Rocter Desne{0008. Soh Vot
0.205142 i< Dose w Geometric A
|__SubTYotal Ranford
8.182309 {< Dose w Arithmetic Avg |
Sub Yotal Envirocare
0.008113 i< Dosa w Geometric A
| SubYotaiEnvirocars |
0.177424< Dose w Arfthmetic Ava]
Grand Total
030125 < Dose w Geometric Ay
Grand Tota)
6.30973 < Doss w Arithmetic Avg.
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Doss to Public from Trans; and Oftatte D

025 s Filo:PUBTRANS wb3
Vokime Weightad Arithmetic & Geometric Average Concentirations
Cs 137
|81 Taligster Dose $ Hanford 8-25C Doss Rets @ 100 Ft{Geomstric Avy. |VaRgate Time_| Trip Time |No. of Persons Expoted|No. Truck T Colective Dose
Cleanup to 25 mremiyr mremme fraction | (hours) {persons) n-rem Hanford
0.00000012 2303 0.18 44 2 488 0.002120 < Dose w Geometric Avg.
Arithmetic Avg,
{pCi¥g) Hanford
0.00000012 48248 0.18 44 2 458 0045870 < Dose w Arfthmetic Avg.
#1 Taiigater Dosa to Envirocare B-25S5 Dote Rt ) 100 Ft | Geometric Avg. [Tailgate Time | Trip Time |Ko. of Perzons Exposed |No. Truck Trips Coliective Dose
Claanup to 25 mrecAT {mreeihir pee pCLg) {pCly) Eraction (hours) {persons) Envirocars
0.00000017 A7 0.15 t35 2 1185 0.000101 K Dose w Geometric Avg.
Lehmetic Avg.
{pC¥g) Envirocare
0.00000017 983 0.15 3as 2 1185 ommstDoumeﬁcAg
|#2 Dose Cars in Traffic to Hanford B-25C Dase Rate ¢ 12 Ft | Geometric Avg. No. Traffic Stop Time m.dw:gﬁc_d]m"rmk‘rm Coliective Dose
Cleanup to 25 mremiyr rremr. {pChg) Jams {hours) {persons) {personsem) Hanford
0.00001269 2303 4 05 2 458 meF Dose w Geometric Avg.
Artthmetic Avy. T
{pClg) | Hanford
0.00001269 48246 4 05 2 458 1.219538 < Dose w Arithmetic Avg
£2 Dosa Cars I Traffic to Envirocare B-25S Dose Rate @0 12 Ft |Geometric Avg. [ No. Traffic Time |No. of Persons No. Teuek T Cotliective Doss
Cisanup to 25 mremiyr {eClg) Jams {persons) 1:1) Envirocare
000001787 47 3 05 2 1185 0.002888 |< Dose w Geometric.
Arthmetic Avg.
{pClq) Envirocare
0.00003787 293 3 05 2 1185 0.083083 1< Dose w Arithmetic A
153 Teuek Stop Adjscent Driver Dose to Hanford B-25C Dose Rate ¢ 12 Ft |Geometric Avy. | Stop Time | Stops Trip { No. of Persons No. Truek T Coliective Dose
| Claanup to 25 mremiyr mremmr fhours) {perzons) {person-rem) Hanford,
0.00001269 2303 1 8 2 498 0.232891 i< Doso w Geometric
Arthmetic Avg.
{pCh) Hanford
000001268 A8248 1 8 2 488 mmzlsnouvmmng
£3 Truck Ad| Driver Dose 2o Envicocsre| B-25S Dose Rate ¢ 12 Ft | Geotnetric Avg. Stop Time mm.mmau]mﬁudﬁ_la Collective Dose
Cileanup to 25 mremiT mremhe {hours) {persons) {personrem) Envirocare
0.00001787 47 1 8 2 1185 0.0118431¢ Doae w Geometric Avg.
Arithmatic Avg.
{pClY) Envirocare
0.00001787, 993 1 € 2 1185 0252333 |< Doso w Arkhmetic Avg
#4 Dose to Gas Station Attendentto Hanford B-25C Dozs Rats ) 75 Ft | Geometric Avg. Stop Tkme | Mbes/Tank Mies /T No. Truck T No. Persons Coliactive Doso
Cleanup to 25 mremfyr mremmr {pCig) (hours) Hanford
0.00000017 2303 033 600 2806 498 (] 0.001843}< Doee w Geometric A
ArFhmobic Avg.
(pC¥q) Hanford
0,00000017 48246 0.3 500 2806 498 6 0.0357121< Dose w Arfthmetic:
184 Dose to Gas Stafion Attendent to Envirocars B253 Dese Rate 3 75 £t |Geometric Avy. StopTime | Miles/Tank Mies /T No. Truck T No. Persons Ex| Collective Dosa
Cleanup to 25 mremAT {mremmr per pCUZ) {hours) Envirocare
0.00000025 47 033 600 2245 1185 [ 0.000102}< Dose w Geometric Avg |
Arithmetic Avg.
Envirocare
0.00000025 293 033 600 2245 1185 [] 0.002182|< Dose w Arkthmetic A
Total M :| 4057713 1
VoRi Aoesient Deshai0010 Sos Vot
0.2051421< Dose W
|___Sub Total Hanford
£.1282309[< Dose w Arthmetic Avg.
Sub Total Envirocare
0.015132{< Dose w Geomatric Avg |
Sub Total Envl
0.319703|< Dose w Arthmetic Avy.
Grand Total
031027[< Doze w Geometric Avp.
Orand Tota!
8.50201]< Dose w Arkhmetic Avg.)
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Dosa o Public from Trans and Oft-site Dis; 180 15 : File:PUBTRANS wb3
Volums htad Arithmetic & Geometric A Concentrstions
Cs 137
[#1 Taligster Dots to Hantord B-25C Doss Rate ¢ 100 Ft!Geometric Avg. | Taligate Time | Trip Time |No. of Persons No, Truck T Collective Dose
Clasaup 1o 15 noremiT {mrem/Mr per pClY) {pCUg) Fraction Hanford
0.00000012 2303 018 44 2 438 0002180 i< Dots w Geometric Avg.
Arithmetic Avg.
(pCig) Hanford
0 00000012 48246 018 44 2 493 0.045870 1< Dose w Artthmetic Avg
#1 Taligatar Dose to Envirocare B-25S Dose Rate ¢ 100 Ft | Geometric Avg. [Taligste Time | Trip Time | No.of Persoas Ko Truek T Colective Dose
Clasnup 10 15 mremir (mremmr pae pCUD) {pC¥q) Fraction {hours) Envirocare
0.00000017 38 0.15 35 2 1848 0.000113 K Dose w Geometric Avy.
Arithmetic Avy.
{pClq) Envirocars
0.00000017 789 015 35 2 1648 0.002378 i< Dose w Arkthmatic Avg]
#2 Dose Cars In Yrafhic io Hanford B8-25C Doze Rate @ 12 Ft [Goometric Avg. No. Trathic | Stop Time molmsg_xmg‘llb.'rw‘rﬂ Coliective Dose
|clunuE 1018 mﬁ mremshe {pClig) Jams (persons) Hanford
0.00001269 2303 4 05 2 458 0.053223 i< Dose w Geometric A
Arthmetic Avg.
(pClg) Hanford
0.00001280 48248 4 0S 2 488 1219538 < Dose w Arithmetic Avg.
32 Doss Cars in Traffic to Envirocers B.258 Doss Rate ¢ 12 Ft { Geomatric Avy. No. Traffic Time INo ofPersons No. Truek T Collective Dose
Cleznup to 15 mremiyr mremhr {pClg) dams (hours) ___{persons) {personsem) Envirocare
000001787 38 3 05 2 1648 0.003357 [< Dose w Geometric Avg.
Arfthmetic Avg.
{pCUQ) Envirocare
0.00003787 798 3 05 2 1648 0.070501 |< Dosa w Arithmetic Avg |
83 Truck Ad Driver Dose to Hantord B-25C Dose Rate @ _12 Ft | Geometric Avg. Stop Time | Stops Trip | No. of Persons No. Truek T Coliectiva Dose
Cleanup to 15 m {pClg) {hours) {persons) {persontem) _ Hantord
0.00001269 2303 3 8 2 498 0232891 < Doss w Geometric Avg,
Arhmetic fvg.
—_(oclg) Hantord
0.00001268 48248 1 8 2 438 mknmwmmugg
83 Truck Ad| Driver Doss to Envirocare] B-25S Dose Rete # 12 Ft | Gaometric Avg. Stop Time mmmma&[urmrm Colactive Dote
Cleanup to 15 m: {mremmr per pClig) {pClg) {hours) (persons) Envirocare
0.00001787 38 1 [] 2 1648 0.013429 [< Dosa w Geometric Avg.
F¥hetic Avg.
{pClY) Envirocare
0.00001787 789 ki 8 2 1548 0.282384:< Dose w Arkhmatic Avg.
84 Doss to Gas Station Attendent to Hanford B-25C Dosa Rate £9 75 Ft |Geometric Avy. StopTime | KiiealTank Mies /T No. Troek Ti No. Persons Exi Cobective Dose
Claanup 0 15 m mremme (pCUQ) (hours) Hanford
0.00000017 2303 033 600 2808 498 6 0.001848 < Dose w Geometric Avg]
Erfhmetic fvg.
{pCug)__ Harord
0.00000017 48248 033 600 2806 458 € C.038712]< Dose w Arthmetic Avy |
84 Dosa to Gas Station Attendent tn Envirocars | B-255 Dose Rate 75 Ft [Geometric Avg. | StopTime | Miles/Tank | Mies I T No. Truck T No. Persons Coliactive Doso
Clasnup 0 15 mremAr {mremr per pCUQY {pClg) (hours) Envirocare
000000025 38 033 600 2245 1848 [ 0.000115 < Dose w Geometric Avg]
Aethmetic Avg.
{pCiig) Envirocars
000000025 799 033 600 2245 1648 3 nw;m
Total M 2| 5097148 ¥
Vehicle Accident 0.020 Subd Totsl Hantorr!
0.205142)< Dose w Geomstric A
Sub Total Hanford
8.1323091¢ Dose w Arithmeti:
Sub Total Envirocars
0.017015}< Dose w Geometric A
Sub Total Envirocars
0.3577531< Doze w Arkhmetic Avg.
| Grand Total
Mi_m{swm__*cm
| Geand Total
w_ﬂ‘smm
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} [Fi PUBTRANS wb3
I
. {Tebgste Time | Trip Tine |No.of Persons a@lm‘rmrm Cotisctive Dose
Fraction | fhours) |  (persons) {persontem) Hentord
018 44 2 488 omﬂwFDaowGoovmﬁcA!g.
¥
] Hantord
000000012 48248 0.18 44 2 438 0.045870 (< Dose w Arithmetic Avg.
#1 Taligrier Dose to Envirocare £-255 Dose Rate ¢ 100 Pt|Geometric Avg. |Taligats Time | Trip Time ! No.of Parsons Ne. Truck T Collective Doss
Cleznup fo 1 mremir (mrem/hr per pClY) __{pCig} Fraction _ |__(hours) {persons) M;f Envirocars
0.00000017 14 015 35 2 6025 0.000152 [< Doss w Geometric Avg.
Arthmetic Avg.
{pCig) Envirocare
0.00000017 302 0.15 35 2 6028 0.003287 {< Dose w Arithmetic Avg |
182 Dose Cars In Traffic to Hanford B-25C Dose Rate @ 12 Ft |Geometric Avg. No. Traffic | Stop Time No.ofPamEx@*Nn.TmckTm Collective Dose
Clesnup to 1 mremiT mtemhr {pCVg} Jams (hours) {person-rem) Hanford
0.00001269 2303 4 05 2 488 0.058223 < Doss w Goometric Avg.
Arthmetic Avg.
{pCiig) Hantord
0.00001269 48248 A 95 2 488 1213588 |< Dosg w Arithmetic Avy.
32 Doso Cars in Traffic to Envirocare B-25S Dose Rate ¢ 12 Ft |Geomedric Avyg. No. Traffic | Stop Time udw:mlm]mck‘rm Collective Dose
Cleanup to 1 mremiyr mremihr {eCly) Sams __(hours) | {persons) _{personrem) | Envirocars
0.00001787 14 3 05 2 6026 OmF Doso w Geometric Avy.
Artthmetic Avg. ]
{pclg) Envirocars
0.00001787 302 3 05 2 5026 0.097582 < Doza w Arithmetic 3
23 Truck &d Driver Dosa to Hantord | B-25C Dose Rate 3 12 Ft | Geome?ric Avg. Stop Time | Stops [Trip | No. of Persons No. Truck T Collectiva Doss
|Cleanup to 1 mremiyr {mrem/Mr pee pCikg) {pcig) (hours) (personz) —{personrem) Hanford
0.00001269 2303 1 [] 2 498 0.232891 < Doss w Geometric A
Arithmetic Avg.
{pClq) Hanford
9.00001269 48248 1 8 2 438 4878342 < Dosa w Arithmetic Avg|
{#3 Trock Stop Adfscent Driver Dose to Envirocarel B-25S Dose Rate ¢ 12 Ft {Geometric Avg. Stop Time | Stops/ Trip | No. of Persons Exposed [No. Truck Trips | Coliective Dose
[Cleanup to 1 evreemive (mremr per pClQ) (pCUg) ours) {persons) {personem) _ Envirocare
0.00001787 14 1 6 2 6026 0.018091 < Dose w Geometric Avg.
vthmots Avg;
{pClq) Envirocare
060001767 302 T 8 Z 5028 0306245 [< Dozs w Ackthmetic vy,
124 Doss to Gas Station Attendent to Hantord B8-25C Doss Rete @ 75 Ft | Geometric Avg. StopTime | Miles/Tank Miloz I Ts No. Truck T No. Persons Colactive Dosa
Cleanup o 1 mrambyr (mrem/Mr per pCYQY (pCYg) (hours)__| {personrem) ___ Hantord
0,00006017 2363 033 €00 2806 458 3 MM’L«-)M
Arithmetic Avg. |
{pCug) Hanford
0.00000017 48248 033 600 2806 488 [ 0.035712{< Dose w Arthmetic A
|#4 Dosa ¢ Gas Station Attendentto Envirocars | B-25S Dose Rats @ 75 Ft [Geometric Avg. | Stop Time | Miles/Tank Miles /T No. Truck T4 No. Persons Collective Dote
Clesnup o 1 mremiyr {mremmr pec pCUQ) {pCiq) (hours) | {peesontrem) | Envirocsre |
0.00000025 i3 033 650 245 6076 & 0.000155 1< Dose w Geometric Avg]
Arthmetic Avy.
{pC¥q) Envirocars
0.00000025 302 033 &0 Z4s 625 5 G0GIIAAI Dose w Arkhimetic fvg)
Totat M! 1114925758
Vehicis Accident Deaths30.060 Sub Total Hanford
O”_slgiiwm‘c
Sub Total Hanford
8.182300]{< Dose w Arithmetic A
Subd Totsl Envirocars
0.022921 < Dose w Geomatric Avg.
Sub Total Envirocare
0.494442(< Dose w Arithmetic A
Grand Total
031808 < Doso w Geometric
Grand Totat
8.87875!< Dose w Arithmetic A
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Appendix 1

Dose to Basement Resident for the Failure of
Active Controls Scenario;: RESRAD Printouts
and Spreadsheets
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RESRAD, Versien 5.61 T Linit = 0.5 year 09/18/96 10:00 Page 1
Summary : Bldg. 455 Failure of Institutional Controls: Topsoil 0.16m 75 mrem/yr
File : C:\RESS61\OU_I\B445TOP.DAT

Table of Contents
[sssszussannsnnnns]

and Si

uclide Guidelines

Dose Conversion Factor (and Related) Paremeter Summary ... 2
Site-Specific Parameter Suzmary .
Summary of Pathway Selections ....cececcesceerscssceaceces 16
Contaminated Zone and Total DOSe SURDALY evevsecesssccvsas 17
Total Dose Ceaponents

cecececccnncncans 8

Time = 0.000E+00 18
Time = 1,000E+00 19
Time = 5.000E+00 20
Time = 1.000E+01 21
Time = 3.000E+01 22
Time = 5.000E+01 23
Time = 1.000E+02 24
Time = 3.000E+02 25
Time = 5.000E+02 26
Time » 1.000E+03 vevecesescanes 27
Dose/Source Ratios Summed Over All Pathways .. 28
Single Radionuclide Soil Guidelines .......... 29
Dose Per Nuclide Summed Over All Pathways ... 31

Soil Concentration Per Nuclide ...cceeevevevcrsscasacaceas 33

I-3



RESRAD, Version 5.61 T™ Linit = 0.5 year 09/18/96 10:00 Page 2
Sum=ary : Bldg. 455 Failure of Instituticnal Centrols: Topsoil 0.16m 75 nren/yr
File 2 C:\RESS61\OU_I\B44STOP.DAT

Dose Conversicn Factor (and Related) Parameter Summary
File: DOSFAC.BIN

g O Current O O Parameter
Menu O Parameter O Value O Default O Name

B-1 O Dose conversiocn factors for inhalaticn, mrem/pCi: a o a
B-1 0 Ac-227+D 0 6.7208+00 O 6.720E+00 O DCF2( 1)
B-1 0 an~241 0 4.4405-01 O 4.440E-01 O DCF2( 2)
B-1 O Co-60 0 2.190E-04 O 2.1905-04 O DCF2( 3)
B-1 0O C3-137+D 0 3.1905-05 O 3.1905-05 O DCF2( 4)
B-1 0O Bu-1S2 0 2.2105-04 O 2.2108-04 O DCF2( S)
B-1 0O Eu-15¢ O 2.860E-04 O 2.860E-04 O DCF2{ 7)
B~1 O Bu-1S5 0 4.140E-05 O 4.1405-05 O DCF2{ 8)
B~-1 0 Gd-152 0 2.4305-01 O 2.4305-01 O DCF2( 9)
B-1 O H-3 0 6.4008-08 O 6.4005-08 O DCF2(10)
8-1 0 Np-237+D 0 5.4005-01 O 5.4005-01 O DCF2(11)
B-1 0O Pa-231 O 1.2805+400 O 1.280B+00 O DCF2(12)
B~-1 0O Ph-210+D 0 2.320E-02 O 2.320B~02 Q DCF2{13)
B-1 O Pu-238 0 3.920E-01 O 3.920B8-01 O DCF2(14)
B-1 QO Pu-239 0 4.290B-01 O $.2905-01 O DCF2(15)
B~1 0 Pu-240 0 4.290B~01 O 4.2905-01 O DCF2(16)
B=1 O Ra=226+D 0 8.6008-03 O 8.6005-03 O DCF2(17)
B-1 O Ra-228+D 0 5.080E-03 O 5.080E-03 O DCF2(18)
B-1 0O Sz-90+D 0 1.3108-03 O 1.3108-03 O DCF2(19)
B-1 0O Th-228+D Q 3.450B-01 O 3.4508-01 O DCF2(20)
B-1 0 Th-229+D 0 2.160E+00 O 2.16053+00 O DCF2(21)
B-1 0O Th-230 0 3.260E-01 O 3.260E-01 O DCF2(22)
B-1 O Th-232 0 1.6405+00 O 1.640E+00 O DCT2(23)
B-1 0 U-233 0 1.350E-01 O 1.350B-01 O DCF2(24)
B-1 D U-234 0 1.3205-01 O 1.3205-01 O DCF2(25)
B-1 0O U-235+D 0 1.2308-01 O 1.2308-01 O DCF2(26)
B-1 0Q U-236 0 1.250E-01 O 1.2508~-01 0 DCF2(27)
B-1 0O U-238+D 0 1.1805-01 O 1.180B-01 O DCF2(28)
a a o o
D-1 O Dose comnversicn factors for ingestion, mrem/pCi: o a 1]
D-1 O Ac-227+D 0 1.480E-02 O 1.4805-02 O DCF3( 1)
D-1 0O A=-241 0 3.6405-03 O 3.640E~03 O DCF3( 2)
D~-1 O Co-60 0 2.6908-05 O 2.6908-05 O DCF3( 3)
D~-1 O C3-137+D 0 5.0005-05 O 5.000E-05 O DCF3( 4)
U-1 O Eu-152 O 6.4808-06 O 6.4805-06 O DCF3( S)
D-1 0 Bu~1S4 0 9.550E-06 O 9.55085-06 O DCEF3( 7)
D-1 O Bu-155 0 1.530E-06 T 1.5305-06 O DCF3( 8)
D-1 O Gd-152 0 1.610E-04 O 1.6108-04 O DCF3( 9)
D-1 O H-3 0 6.4008-08 O 6.4008~08 O DCF3(10)
D~1 O Np-237+D O 4.440E-03 O 4.440E-03 O DCT3(11)
D-1 Q pa-231 0 1.0608-02 O 1.060E-02 O DCF3(12)
D-1 O Pb-210+D 0 7.2708-03 O 7.2708-03 O DCF3(13)
D-1 O pu-238 0 3.2008-03 O 3.2008-03 O DCF3(14)
D-1 0O Pu-239 O 3.540E-03 O 3.540B-03 O DCF3(15)
D-1 O Pu-240 0 3.5405-03 O 3.5408-03 O DCF3{16)
D~1 0O Ra-226+D 0 1.3308-03 O 1.3305-03 O DCF3(17)
D-1 O Ra-228+D O 1.440B-03 O 1.440E-03 O DCF3(18)
D-1 0 Sz-50+D 0 1.5308-04 O 1.5305-04 O DCF3(19)
D-1 O Th-228+D 0 8.080E-04 D 8.080E-04 O DCF3(20)
D-1 O Th-229+D 0 4.0305-03 O 4.030B-03 O DCF3(21)
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RESRAD, Versien 5.61

TV Limit = 0,5 year

09/18/96 10:00

Page 3

Suzmmary : Bldg. 455 Failure of Instituticnal Controls: Topsoil 0.16m 75 mrem/yr
¢ C:\RESS561\QU_I\B445TOP.DAT

File

HKenu

D-1
D-1
D-1
D-1
D-1
D-1
D-1

D-3%
D=-34
D-34
D-3¢
D-34
D-3¢
D-3¢
D-34
D-34
D-34
D-34
D-3¢
D-3¢
D-3¢
D-38
D-3
D-34
D-34
D-3¢
D-3¢
D-34
D-3¢4
D-34
D34
D-34
D-34
D-3¢
D-3¢
D-3¢
D-3t
D-34
D-34
D=3
D-3¢4
D-34
D-34
D34
D-3¢
D-34
D-34
D-34

]

0 Th-230
O Th-232
0 u-233

0 u-234

0 U-235+D
0 U-236

0 U-238+D
a

Dose Conversicn Factor (and Related) Parameter Suzmary (continued)

File: DOSFAC.BIN

Parameter

O Food transfer factors:

0 Ac=-2274D ,
0 Ac=2274D ,
0 Ac-2274D ,
s]

0 xa-241 .
0 An-241 .
0 Aa-281
a]

0 Co~60 .
0 Ceo~60
0 Co-60
]

0 Cs-137+D ,
0 Cs~1374D ,
0 Cs-137+D
o]

0 Bu-152
0 Eu-152

O Eu-152 ’
o

Q0 Bu-15¢
D Bu-1S54
Q Bu-15¢4
o

g Eu-155
O Bu-155
O Bu-155
s]

0 Gd-152
0 Gd-152
0 Gd-152
o]

0 H-3

0 B-3 .
Q R-3
o

0O Np-237+D ,
O Np~237+D ,
0 Np-237+D ,
o

-~

LY

- ..

-

plant/seil concentration ratio, dimensicnless
beef/livestock-intake ratio, (pCiskg)/(pCi/d)
nilk/livestock-intake ratio, (pCi/L)/(pCi/d)

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

» milk/livestock~intake ratio, (pCi/L)/(pCi/d)

plant/soil cocacentration ratio, dimensionless

+ beet/livestock-intake ratio, (pCi/kg)/(pCi/d)
» milk/livesteck~intake ratio, (pCi/L)/{(pCi/d)

plant/soil concentration ratio, dimensionless
beef/livestock-intake ratio, (pCi/kg)/(pCisd)

» milk/livesteck-intake ratio, (pCi/L)/(pci/d)

plant/soil concentratien ratio, dimensicnless
beef/livestock-intake ratio, (pCi/kg)/(pCi/d)
milk/livestock-intake ratio, (pCi/l)/ (pCi/d)

plant/soil concentraticn ratio, dimensicnless
beef/livestock-intake ratio, (pCi/kg)/ (pCi/d)

, milk/livestock-intake ratio, (pCi/L)/(pCi/d)

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

plent/soil concentration ratio, dimaensionless
beef/livestock-intake ratio, (pCi/kg)/(pCi/d)

, milk/livestock-intake ratio, (pCi/L)/(pCi/d)

plant/soil comcentration ratio, dimensicnless
beef/livestock-intake ratio, (pCi/kg)/(pCi/d)

, milk/livestock-intake ratio, (pCi/L)/(pCi/d)

plant/soil cocncentration ratio, dimensicnless
beef/livestock-intake ratio, (pCiskg)/(pCi/d)
milk/livestock-intake ratio, (pCi/L)/ (pCi/d)

0 Cuzzent O O Parameter
0 Value 0O Default O Nane

0 5.480E-04 O S.480B-04 O DCF3(22)
0 2.730E-03 O 2.730E-03 O DCF3(23)
0 2.890E~04 O 2.890E-04 O DCF3{24)
2.830E-0¢ O 2.830E-084 O DCF3(25)
2.670E~04 O 2.670B-04 O DCF3(26)
2.690E-04 0 2.630E-04 O DCF3(27)
2.690E-04 O 2.690E-04 O DCF3(28)

5
[4
o
[a] s)
-800E+00 O 4.800E+00 O RTF(10,1)
-200E-02 O 1.2005-02 O RTF(10,2)
.0005-02 O 1.000E-02 O RTF(10,3)
a 2]
+-000E-02 O 2.000E-02 O RTF(11,1)
-000E-03 O 1.0005-03 O RTF(11,2)
-000E-06 O 5.0008-06 O RTF(11,3)
a a

BN e~

]

3]

)

o]

u] g a]

0 g =}

0 2.5008-03 O 2.5008-03 O RTF( 1,1)
O 2.000B-05 O 2.000B-05 O RTF{ 1,2)
0 2.0008-05 O 2.000E-0S O RTF( 1,3)
] a ]

0 1.000E-03 O 1.0005-03 O RTF{ 2,1)
O 5.000E-05 O $.0005-05 O RIF( 2,2)
0 2.000B-06 O 2.0005-06 O RTF( 2,3)
) Q =]

0 8.000E-02 O 8.000E-02 O RTF( 3,1)
0 2.000E-02 G 2.000E-02 O RTF( 3,2)
0 2.000E-03 O 2.0008-03 O RTF{ 3,3)
a u] ja)

0 4.000B-02 O 4.000E-02 O RTF( &,1)
0 3.000E-02 O 3.000E-02 G RTF( {&,2)
0 8.000E-03 O 8.000E-03 O RTF( 4,3)
s} a a

0 2.50085-03 0 2.5008-03 O RTF( 5,1)
0 2.000E-03 O 2.000E-03 O RTF( 5,2)
0 2.000E-0S O 2.000E-05 O RTF( S,3)
a a] o]

0 2.500B-03 O 2.5005-03 G RTF( 7,1)
0 2.000B-03 O 2.0008-03 O RTF( 7,2)
0 2.000B-05 O 2.000E-05 O RTF( 7,3)
a 3] =]

0 2.5008-03 O 2.5005-03 O RTF( 8,1)
O 2.000E-03 O 2.0005~03 O RTF( 8,2}
0 2.000E-05 O 2.000E-05 O RTF( 8,3)
] 3] ja

Q0 2.5005-03 D 2.500E-03 O RTF( 5,1)
0 2.0005-03 O 2.0008-03 O RTF( 9,2)
D 2.0008-05 O 2.000B-05 O RTF( 9,3)
2]

u]

a

a

a

a

a]

o]

o



RESRAD, Version 5.61 ™ Limit = 0.5 year 09/18/96 10:00 Page ¢
Summary : Bldg. {55 Failure of Institutional Controls: Topsoil 0.16a 75 mrem/yr
File s C:\RESS561\CU_I\BELSTOP.DAT

Dose Conversicn Factor (and Related) Parameter Suzmary (continued)
File: DOSFAC.BIN

o 0 Curzrent O O Parameter
Menu O Pazaneter 0O Value 0O Default O Naze
SEGGEEE RS NGNS SN GG AR FERREIENG SIS NI ERGCCEE RIS ENEASENOEUSSSNNNNASENSSPEREERRISERISUESHEEERNERANNER
D-34 O Pa-231 , plant/soil concentration ratio, dimensionless 0 1.0008-02 O 1.000E-02 O RTF(12,1)
D-34 O Pa-231 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 0 5.000E-03 O 5.000E-03 Q RTF(12,2)
D-34 O Pa-231 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 0 5.0008-06 O 5.0005-06 O RTF(12,3)
D-34 O a s] e}

D-34 O Pb-210+D , plant/soil concentration ratio, dimensiocnless O 1.000B-02 O 1.0008-02 O RTF(13,1)
D-34 O Pb-210+D , beef/livestock-intake ratio, (pCiskg)/(pCi/d) 0 8.000E-04 D 8.000E-04 O RTF(13,2)
D-34 O Pb-2104D , milk/livestock-intake ratio, (pCi/L)/(pCisd) O 3.0008-04 O 3.0005~04 O RTF(13,3)
D-34 O 3] c o

D-38 O Pu-238 , plant/seil concentration ratio, dimensicnless 0 1.0008-03 O 1.0008-03 O RTF(14,1)
D-34 0 Pu-238 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 0 1.0008-04 O 1.000E-04 O RTF(14,2)
D-3¢ O Pu-238 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 0 1.0005-06 O 1.0008-06 O RTF(14,3)
D-34 O ] a a

D-34 O Pu~239 , plant/soil concentraticn ratio, dimensicnless 0 1.0008-03 O 1.0005-03 O RYF(15,1)
D-3¢ O Pu-239 , beef/livestock-intake ratio, (pCiskg)/(pCi/d) 0 1.0008-04 O 1.0008-04 O RTF(15,2)
D-3¢ O Pu-239 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 0 1.0008-06 O 1.0008-06 O RTF(15,3)
-3¢ O =} ] aQ

D-34 0 Pu-240 , plant/soil cencentraticn ratic, dimensionless 0 1.000B-03 O 1.000E-03 O RTF(16,1)
D-38 0 Pu-240 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 0 1.000E-04 O 1.0006-0¢ O RTF(16,2)
D-34 O Pu-240 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 0 1.0008-06 0 1.000E-06 O RTF(16,3)
D-31 O =} =] o

D-34 O Ra-226+D , plant/soil concentraticn ratio, dimensionless G 4.000E-02 O 4.000E-02 O RTF(17,1)
D-3¢ O Ra-2264D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 0 1.0008-03 O 1.0008-03 O RTF(17,2)
D-34 O Ra-226+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 0 1.000E-03 O 1.000E-03 O RTF(17,3)
-3 0 o ] s}

D=3 O Ra-228+4D , plant/soil concentration ratio, dimensicnless 0 4.0008-02 O 4.000E-02 O RTF(218,1)
D-3¢{ O Ra-228+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) O 1.0008-03 O 1.000E-03 O RTF(18,2)
D-31 O Ra-228+D , milk/livestock-intake ratio, (pCL/L)/(pCi/d) 0 1.0008-03 O 1.000E-03 O RTF(18,3)
D34 O a a o

D-34 O Sr-90+D , plant/soil ccncentraticz ratio, dimensicaless O 3.000E-01 O 3.000E-01 O RIF(19,1)
D-34 O Sr-90+D , beef/livestock-intake ratio, (pCi/kg)/ (pCi/d) Q 8.000E-03 O 8.000E-03 O RTF(19,2)
D-34 O Sz-90+D , milk/livestock-intake ratio, (pCi/L)/ (pCi/d) 7} 2.000E-03 O 2.000E-03 O RTF(19,3)
D-34 O c a [s]

D-34 O Th-228+D , plant/soil concentration ratio, dimensicnless 0 1.000E-03 O 1.0005-03 O RTF(20,1)
D-34 O Th-2284D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 0 1.0008-04 O 1.000E-04 O RTF(20,2)
D~3t O Th-228+D , milk/livestock-intake zatio, (pCi/L)/(pCi/d) 0 5.000B-06 O 5.000E~06 O RTF(20,3)
D-3t O a) a a

D-34 O Th-229+D , plant/scil concentraticn ratio, dinensicaless 0 1.000E-03 O 1.0008-03 D RTF(21,1)
D=-34 O Th-2254D , beef/livestock-intake ratio, (pCi/kg)/(pCis/d) 0 1.000E-08 O 1.0008-04 O RTF(21,2)
D=-38 O Th-229+4D , milk/livestock-intake ratio, (pCi/L)/(pCi/qQ) 0 5.000E-06 O 5.000E-06 O RTF(21,3)
D-31 O a a a

D-34 O Th-230 , plant/soil ccncentraticn ratio, dimsnsicnless 0 1.000E-03 O 1.000E-03 O RTF(22,1)
D-34 O Th-23¢ , beef/livestock-intake ratio, (pCiskg)/{(pCi/d) O 1.000E-04 O 1.000E-04 O RTF(22,2)
D-3&1 O Th-230 » milk/livestock-intake ratio, (pCi/L)/(pCi/d) 0 5.000E-06 O 5.0005-06 O RTF(22,3)
D=3t 0 a o o

D-38 0 Th-232 , plant/soil concentratica ratio, dimsnsicaless 0 1.000E-03 O 1.000E-03 O RTF(23,1)
D-31 O Th-232 , beef/livestock-intake ratio, (pCl/kg)/(pCis/d) 0 1.000B-04 O 1.0005-08 O RTF(23,2)
D-34 O Th-232 , milk/livestock-intake ratio, (pCi/L)/ (pCi/d) 0 5.000E-06 O 5.000E-06 O RTF(23,3)
D-3t 0 a c =]



RESRAD, Version 5.61 T Limit = 0.5 yeer 09/18/96 10:00 Page S
Suzaary : Bldg. 455 Failure of Institutiemal Controls: Topsoil 0.16a 75 mrem/yr
File ¢ C:\RESS61\CU_I\B445TOP.DAT

Dose Conversion Factor (and Related) Parameter Summary (ceatinued)
File: DOSFAC.BIN

Parameter

D-34 O U-233 » plant/soil ccocentration ratio, dinensicnless 0 2.500E-03 O 2.500E-03 D RTF(24,1)
D-34 0 U-233 , beef/livestock-intake ratio, (pCis/kg)/(pCi/d} 0 3.400E-04 3.4008-08 O RTF(28,2)
D-34 O U=-233 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 6.000B-04 6.000B5-04 O RTF(2¢,3)
D-34 0 a

D-34 O U=-23¢ + plant/soil concentratiocn retio, dimensicnless 2.500E~03 O 2.5005-03 O RTF{25,1)
D-3¢ D U-234 » beef/livestock-intake ratio, (pCi/kg)/(pci/d) 3.4005-04 O 3.4008-04 O RTF(25,2)
D-34 O U-238 » milk/livestock-intake ratio, (pCi/L)/(pCi/d) 6.0005~04 6.0008-04 O RTF(25,3)
D-34 O a

D-34 O U-235+D , plant/soil cencentraticn ratio, dimensicnless 2.5008-03 2.5008-03 O RIF(26,1)
D-34 O U-235+D , beef/livestock-intake ratio, (pCi/kg)/ (pCi/d) 3.4005-04 3.400B-0¢ O RTF(26,2)
D-34 O U-2354D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 6.0005-04 O 6.0005-04 O RTF(26,3)
D-34 0 a

D-34 O U-236 + plant/soil concentration ratio, dimensicnless 2.5008-03 O 2.500E-03 O RTF(27,1)
D-34 O U-236 + beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 3.4008-04 O 3.4005-04 O RTF(27,2)
D-34 O U-236 . milk/livestock-intake ratio, (pCi/L)/(pCi/d)

D-3¢ O a

D-34 O U-2384D plant/soil concentration ratio, dimensicniess

D-34 O U-236+D beef/livestock-intake ratio, (pCi/kg)/(pCi/d)

D-34 O U-238+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d)
a

D-5 0O Biocaccumulaticn factors, fresh water, L/kg:

D-S 0O Ac-2274D , fish

D~5 0O Ac-2274D , crustaces and mollusks

D-5 O

D=5 0 Am-241 , fish

D-5 0 Am-241 , crustacea and mollusks

p-s 0

2.5005-03
3.4008-04
6.800E-08

2.500B-03 O RIF{28,1)

3.400E-0¢ O RTF(28,2)

6.000E-08 O RIF(28,3)
a

.~

a
1.500E+01 O BIOFAC( 1,1)
1.0008+03 O BIOFAC( 1,2)
a

1.5008+01
1.000E+03

3.000E+01
1.0005+03

3.000E+01 O BIOFAC( 2,1)

o}
o
0
o]
o
a
a]
8]
=}
a}
a
a
2]
u)
6.0005-0¢8 O 6.0005-0¢4 O RTF(27,3)
s}
s}
0
=]
a
o
Q
3]
a]
a]
O 1.000E+03 O BIOFAC( 2,2)
o a
o}

D=5 O Co-60 ,» fish 3.000E+02 O 3.0005+02 O BIOFAC{ 3,1)
D-5 O Co~60 » crustaces and mollusks 2.0005+02 U 2.0005+02 O BIOFAC( 3,2)
b-5 0 ] Q

D-5 0O Cs-137+D , fish 2.000E+03 O 2.900E+03 O BIOFAC! 4,1)
D-5 0O Cs-1374D , crustacea and mollusks 1.000E402 O 1.000E+02 O BIOFAC( 4,2)

0000000000000 NO0C000N00DON0000ON000N0AaNO0NONODON0N

D=5 O s} a
D=5 0O Bu-152 , fish 5.0008+01 O 5.000E+01 O BIOFAC( 5,1)
D-5 O Eu-152 + crustacea and mcllusks 1.0008+03 O 1.000E+03 O BIOFAC( 5,2)
p-5 0 [s] a]
D-5 O Eu-154 , fish 5.000E+01 O 5.000E+01 O BIOFAC( 7,1)
D-5 O Bu~-151 , crustacea and mollusks 1.0008+03 O 1.000E+03 O BIOFAC( 7,2)
b-5 0O a a
D-5 0O Eu~155 , fish 5.000E+01 O 5.000E+01 B BIOFAC( 8,1)
D-5 O Eu-1S5 » crustacea and mollusks 1.000E+03 O 1.000E+03 O BIOFAC( 8,2)
-5 0 a 3]
D-5 0 Gd4-152 , fish 2.500E+01 O 2.500E+01 O BIOFAC( 9,1)
D-5 0 Gd-152 , crustacea and mollusks 1.000E+03 O 1.0005+03 O BIOFAC( 9,2)
b-5 O s} o]
D=5 0O H-3 . fish 1.000E+00 O 1.000E+00 O BIOFAC(10,1)
D-5 0O R-3 +, €rustacea and mollusks 1.C00E+00 O 1.000E+00 O BIOFAC(10,2)
b-5 O ju} s}
D-5 0O Np=237+D , fish 3.000E+401 O 3.000E+01 O BIOFAC(11,1)
D-5 O Np-237+4D , crustacea and mollusks 4.000B+02 O 4.000E+02 O BIOFAC(11,2)
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Dose Conversion Factor (and Related) Parameter Simmary (continued)

Parameter

£ish

D-5 0O Pa-231 , crustacea and mollusks
D5 &

D-5 0 Pb-2104D , £ish

D~5 0 Pb-210+D , crustacea and mollusks
D-s @

D=5 0O Pu-238 , fish

D-5 0 Pu-238 , crustacea and mollusks
D-5 O

D-5 0O Pu-239 , f£ish

D-5 0 Pu-239 , crustaces and mollusks
D=5 O

D-5 0 Pu-240 . fish

D-5 O Pu-240 » crustacea and mollusks
D5 O

D-5 0O Ra-226+D , fish

D-5 0 Ra-226+D , crustacea and mollusks
D5 O

D-5 0O Ra-228+4D , fish

D-5 0O Ra-2284D , crustacea and mollusks
D=5 O

D=5 0 Sr~50+D , fish

D-5 0 Sr-90+4D , crustacea and mollusks
D-5 O

D-5 0O Th-228+4D , fish

D-5 0 Th-2284D , crustacea and mollusks
-5 O

D-5 0O Th-229+D , fish

D~5 0 Th-2294D , crustacea and mollusks
D-5 O

D-5 O Th-230 . f£ish

D-5 0O Th-230 , crustacea and mollusks
D5 O

D-5 0 Th-232 , £ish

D-5 0 Th-232 , crustacea and mollusks
D=5 O

D=5 0Q U-233 . fish

D-5 0O U=-233 ., Crustacea and mollusks
D-5 O

-5 D U-23 ., fish

D-5 0O u-234 . crustace: and mollusks
D-5 O

D-5 0O U-235+4D , fish

D-5 0 U-235+D , crustacea and mollusks
D-5 O

D=5 0 u-236 , fish

D-5 0O u-236 . crustacea and zmollusks
D5 0

File: DOSFAC.BIN

0 cCurrent
0 Value

+000B+01

[

el ad

-0008+02

-000E+01
«000E+02

W

- W

-000E+0
0

-0005+0

00E+0.

3
1
5
2
5.000E+0.
2.5
6.000E+0
1.0008+0

1
2
1.000E+02
5.000E+02

1.000E+02
5.0005+02

1.0008+02
5.000E+02

1.000E+02
5.0005+02

1.000E+01
6.000E+01

1.000E+01
6.000E+01

1.000B8+01
6.000E+01

1.000E+01
6.000B+01

000000000000 00000000D0D00D00000000N0ONOD0O00A0QcOCOO0

1
<000E+02
1
-000E+02
.0 1
-500E+02

1
00B+02

a O Parameter
0 Default O

Naze

0 1.000B+01 O BIOFAC(12,1)

-100E+02 O 1.1005+02 O BIOFAC(12,2)

2] s]

-000E+02 O 3.000E+02 O BIOFAC(13,1)

O 1.0008+402 O BIOFAC(13,2)
ja ]

.000E+01 O BIOFAC(14,1)

-000E+02 O BIOFAC(14,2)
o]

.000E+01 O BIOFAC(15,1)

.000E+02 Q BIOFAC(1S5,2)
a]

.000E+01 O BIOFAC(16,1)

.000E+02 O BIOFAC(16,2)
o

.000E+401 O BIOFAC(17,1)

.500B+02 O BIOFAC(17,2)
s )

.000E+01 O BIOFAC(18,1)

.500E+02 O BIOFAC(18,2)
g

.00CE+01 O BIOFAC(19,1)

.000E+02 O BIOFAC(19,2)
a

.000E+02 O BIOFAC(20,1)

.000E+02 O BIOFAC(20,2)
5]

.000E+02 O BIOFAC(21,1)

-000E+02 O BIOFAC(21,2)
u]

.000E+02 O BIOFAC(2.,1)

-0005+402 O BIOFALC(22,2)
a]

.0008+02 O BIOFAC(23,1)

.000E+02 O BIOFAC(23,2)
a

W (ol W

ean N bn

v

[N wn =

e

1.000E+01 O BIOFAC(28,1)
6.000E+01 O BIOFAC(24,2)
a

1.000E401 O BIOFAC(25,1)

6.000E+01 O BIOFAC(2S5,2)
s}

1.000E401 O BIOFAC(26,1)

6.000E401 O BIOFAC(26,2)
o

1.000E+401 O BIOFAC(27,1)

6.000E+01 O BIOFAC(27,2)
a

[af=)aRaRujolujol=yulngalnjafaoRujsfalolalnNuleaNn o o e a o o alololn ulu alala e u)alu]
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Summary : Bldg. 455 Failure of Instituticnal Centrols: Topsoil 0.16m 75 mrem/yr
File : C:\RES561\CU_I\B44STOP.DAT

Dose Conversicn Factor (and Related) Parameter Summary (continued)
File: DOSFAC.BIN

=] 0 Curzent O 0 Parameter
Menu O Parazeter 0 Valve 0O Default O Naze
D-5 0 U-238+4D , fish 0 1.000E+01 O 1.0005+01 O BIOFAC(28,1)
D-5 0 U-238+4D , crustacea and mollusks 0 6.000E+01 O 6.0005+01 O BIOFAC(28,2)




RESRAD, Versiocn 5.61 T™ Linit = 0.5 year 09/18/96 10:00 Page 8
s Bldg. 455 Failure of Instituticnal Contrels: Topsoil 0.16a 75 mrea/yr

File C:\RES561\00_I\B44STOP.DAT
Site-Specific Parameter Summary

=] Q User Q o Used by RESRAD O Parameter

Menu O Parameter 0O Input O Default O (If diffezent frem user input) O Nane
X SESSEENANRSOEUSSREISCPANENEAOIEAN

RO11 O Area of contaminated zcne (m**2) 0 S.200B+08 O 1.0008+0¢8 O -— O AREA
RO11 O Thickn of i d zene (m) 0 1.600E-01 O 2.0005+00 O -— 0 THICKO
RO11 O Length parallel to aquifer flow (m) 0 2.500B+02 0 1.000E+02 O _— 0 LezpaQ
RO11 O Basic radiaticn dose linmit (mrem/yr) 0 7.500E+01 O 3.0005+01 O — G BRDL
RO11 O Tine since placement of material (yr) 0 0.0005+00 O 0.000E+00 O -— g TI
RO11 O Tizes for calculaticns (yr) O 1.000E+00 O 1.0005+00 O -— gT(2)
RO11 O Tizes for calculaticms (yr) 0 5.0008+00 O 3.000E+00 O —— 0T(3)
RO11 O Times for calculaticms (yr) 0 1.000B+01 D 1.0008+01 O _— oT(4)
RO11 O Tines for calculaticns (yr) 0 3.000E+01 O 3.0008+01 O — BT(S)
RO11 O Times for calculaticms (yr) 0 S.000E+01 O 1.0008+02 O — BT 6
RO11 O Times for calculatioms (yr) 0 1.000E+02 O 3.000E+02 O — g n
RO11 O Times for calculaticas (yr}) 0 3.0008+02 O 1.0005+03 O ——— T8
RO11 O Times for calculatioms (yr) 0 5.000E+402 D 0.0005+00 O -— 0T( 9
RO11 O Tizes for calculaticns (yr) O 1.0008+03 O 0.0008+00 O — g T(10)

a o =] o
R012 O Initial principal radicnuclide (pCi/g): Am~241 O 1.0005+00 O 0.0005+00 O — 0 s1( 2)
RO12 O Initial principal radicanuclide (pCi/g): Co~60 O 1.000E+00 O C.000E+00 O _— asi(d)
RO12 O Initial principal radicnuclide (pCi/g): Cs-137 O 1.000E+00 O 0.0005+00 O — gsit
R012 O Initial principal redicnuclide (pCi/g): Bu-152 0 1.000E+00 O 0.000E+00 O — Q s1( 5)
R012 O Initial principal radicnuclide (pCisg): Bu-154 0 1.000E+00 O 0.000E+00 O -~ oSN
R012 O Initial principal radicnuclide (pCi/g): Eu-155 O 1.000B+00 O 0.000E+00 O -_— gsi(®
R012 O Initial principal radicnuclide (pCi/g): E-3 O 1.000E+00 O 0.000E+00 O _— 0 s1(10)
RO12 O Initial principal radicnuclide (pCi/g): Pu-238 0O 1.000E+00 O 0.000E+00 O — 0 s1(14)
RO12 O Initial principal radicnuclide (pCi/g): Pu-239 0O 1.0005+00 O 0.000E+00 O — 0 $1(15)
R012 O Initial principal radicnuclide (pCisg): Pu-240 0O 1.000E+00 O 0.000E+00 O -— 0 51(16)
R012 O Initial principel radicnuclide (pCi/g): Ra-226 0O 1.000E+00 O 0.000E+00 O — 0s1(17)
R012 O Initial principsl radicnuclide (pCisg): S$x-90 0 1.000E+00 O 0.000E+00 D — g s1(19)
R012 O Initial principal radicnuclide (pCi/g): U-234 O 1.000E+00 T 0.0008+400 O —— 0 s1(2%)
RO12 Q Initisl principal radicmuclide (pCisg): U-235 O 1.000E+00 O 0.000E+00 O — Q s1(26)
R012 O Initial principal radicnuclide (pCi/g): U-238 O 1.000E+00 O 0.000E+00 O -— 0 s1(28)
R0O12 O & ration in g dater  (pCi/l): A=-241 O not used 0 0.000E+00 O — awWi( 2
RO12 O & ratica in g ter (pCi/L): Co~60 O not used 0 0.000E+00 O — owWi( 3)
R012 O Concentration in groundwater (pCi/L): €s-137 0 not used 0 0.000B+00 O — owi( )
RO12 O ¢ ration in groundwater (pCi/L): Eu-152 O not used O 0.000E+00 O -— O Wi( S)
RO12 O Concentraticn in groundwater  (pCi/L): Eu-158 O not used O 0.0008+00 O — OwWi( T
RO12 D Concentraticn in groundwater  (pCi/L): Bu-155 O not used 0 0.0008+00 O — gwi( 8)
R012 O C raticn in g dwvater (pCi/L): B-3 G not used 0 0.000E+00 O — B W1{10)
RO12 O C raticn in g dwater (pCi/L): Pu-238 0O not used 0O 0.000E+00 O -— 0 w1(14)
R0O12 O C ation in ¢ dwater (pCi/L): Pu-239 0 not used O 0.000E+00 O — O W1(1S)
RO12 O G ration in ¢ c (pCi/l): Pu-240 O not used O 0.0008+00 O — g wW1(16)
R012 T C raticn in g chwater (pCi/L): Ra-226 O not used 0O 0.000E+00 O -— awan
RO12 O C atien in g hat (pCi/L)z S$r-90 O not used 0 0.00085+00 O — 0 w1(19)
R012 O Concentration in groundwater  (pCi/L): U-23¢ 0O not used 0 0.0008+00 O — Q w1(25)
RO12 O & ation in g dwater (pCi/L): U-235 O not used 0 0.000E+00 O — g w(26)
RO12 O & atica in g c (pCi/L): U-238 0O not used T 0.0005+00 O -— g W1 (28)

o] a g Q
RO13 O Cover depth (m) 0 0.000E+00 O 0.000E+00 O — O COVERO
RC13 O Density of cover material (g/cm**3) 0 not used O 1.500E+00 O -— 0 DENSCV
RO13 O Cover depth erosion rate (m/yr) G not used O 1.000E-03 O — a vev
RO13 O Density of ccatanminated zone (g/cm**3) O 1.660E+00 O 1.500E+00 O — 0 DENSC2
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RESRAD, Versicn 5.61

T4 Limit = 0.5 year

09/18/96 10:00 Page 9

Summary : Bldg. 455 Faeilure of Institutional Controls: Topsoil 0.16a 75 mrea/yr

File

Menu

: C:\RESS61\0U_I\BA4STOR.DAT

Si Specific

», P

a Parameter

P ry {(ccntinued)

O User a o]

Used by RESRAD

0 Parameter

0 Input O Default 0O (If different from user input) O Name

RO13
RO13
RO13
RO13
RO13
RO13
RO13
RO13
RO13
RO13
RO13
RO13
RO13

RO14
RO1¢
RO14
RO14
RO24
RO14
RO14
RO14
RO14
RO14

RO1S5
RO1S
RO15
RO15
RO15
RO15
RO1S

RO16
RO16
RO16
RO16
RO16
RO16

RO16
RO16
RO16
RO16
RO16
RO16

O Contaminated zone ercsicn rate (m/yr)

O Centamninated zcne total porosity

O Contaninated zocne effective porosity

0 Centaxinated zene hydraulic conductivity (m/yr)
O Contaminated zone b parameter

O Humidity in air (g/cm®**3)

O Evapotranspiration coefficient

O Precipitatica (a/yr)

0 Izrzigaticn (m/yr)

Q Irzigation mode

0 Runoff coefficient

O Watezshed area for nearby stream or pond (m*+2)
Q Accuracy for water/soil ccoputations

Q

O Density of saturated zone (g/cm®*3)

O Saturated zcne total porosity

0 Saturated zone effective porosity

0 Saturated zcne hydraulic cenductivity (=/yr)
O Saturated zone hydraulic gradient

0 Sat d zcne b pa

0 Water table drop rate (=/yr)

0 Well pump intake depth (m below water teable)
QO Model: Nondispersion (ND) or Mass-Balance (MB)
Well pumping rate (=**3/yr)

N

ber of od Zone strata
Unsat. zooe 1, thickness (m)
0O Unsat. zcne 1, soil density (g/cm**l)
O Unsat. zcae 1, total porosity
O Unsat. zcne 1, effective porosity
O Unsat. zone 1, soil-specific b parameter
0 Unsat. zcne 1, hydraulic cenductivity (a/yz)
a

O Distributien coefficients for Am-241
O Contaminated zcne (cm**3/9)

0 Unasaturated zcne 1 {cm**3/9q)

O  Saturated zone (c=**3/g)

0O Leach rate (/yr)

O Solubility ccnstant

o

O Distribution coefficients for Co-60
0 Contsminated zons {(ca**3/g)

0 Unsaturated zone 1 (cm**3/q)

0 Saturated zone (cm**3/g)

0 Leach rate (/yr)

0O Solubility coanstant

0 1.0008-03 O 1.0008-03 O
0 3.3008-01 O 4.000E-01 O
0 2.400E-01 O 2.0005-01 O
0 5.0005+03 O 1.000E+01 O
4.9008400 O S.3005+400 O
6.6008+00 O 8.0008+00 O
4.6008-01 O S.000B~01 O
1.230E+00 O 1.000E+00 O
2.600E-01 O 2.0005-01 D
overhead O overhead O
2.0008-01 O 2.000E-01 D
1.0008+06 O 1.000B+06 O
1.0008-03 O 1.0008-03 O
o a

1.6605+00 O 1.5008+00 O
3.3008-01 O 4.0005-02 O
2.400E-01 O 2.C00E-01 O
2.000B+04 0 1.0008+02 O
4.8008-03 O 2.0008-02 O
4.9008+00 O 5.300E+00 O
1.0008-03 G 1.000E-03 O
1.8005401 O 1.000E+01 ©
o]

XD axp
2.500E+02 O 2.5005+02 O

] o
1 g1 o
4.000E400 O 4.000E+00 O
1.6605+00 O 1.5005+00 O
3.3008-01 O 4.0005-02 O
2.4008-01 O 2.0005-01 O
5.300E400 O S.300E+00 O
5.0005+03 O 1.0005+01 O

a] 2]

a =]
1.900E+03 O 2.000B+01 O
1.9008+03 O 2.000E+01 O
1.5008+03 O 2.000E+01 O
0.000E+00 O 0.000E+60 O
9

.000E+00 O 0.0005+00 O
o o

. a o
.0005+01 O 1.0005+03 O
L000E+01 O 1.000E+03 0
.0005+01 O 1.0005+03 O
.000E+00 O 0.000E+00 O
-000E+00 O 0.0005+00 O

O0OoooooOO00OoDOCcDOO000O000ND00000D000000D00000

cCONNN

I-11

ARRRRRRERRRT!

AERRRE

gﬂ
.
w
W
-
t
1
o
w

4.2086-02
not used

SRS5REEERE ©
g% ENNN%

oooonooonooooooon
7]

o
-
-~

Qooo
EEP
g g
P s~ o~
fegyetel
fog oA
e

0 BEQUZ (1)
]

0 DA¥ucc( 2)
0 pawcs( 2,1)
0 DXNUCS( 2)
0 ALEACH( 2)
0 SOLUBK( 2)

0 pavucc( 3)
D DANUCU( 3,1)
0 Davucs( 3)
O ALEACH( 3)
0 SOWUBK( 3)
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Page 10

Summary : Bldg. 455 Failure of Iastitutional Controls: Topsoil 0.16m 75 mrem/yr

File

2 C:\RESS561\CU_I\B4L{STOP.DAT

Site-sSp

ific Pa S

0 User a

y {centinued)

Used by

RESRAD

O Paraneter

o]
O Input O Default O (If different frem user inmput) O Naze

R016 O Distributicn coefficients for Cs-137 2] 2} =} o

RO16 O Contaminated zone (cm**3/g) 0 2.8008402 O 1.000E+03 O — 0 Dxwuce( &)

RO16 O Unsaturated zone 1 (cm**3/g) 0 2.8008+02 O 1.000E403 DO — a pavucy( 4,1)

RO16 O Saturated zocme (cm**3/g) 0 2.8008+02 O 1.000£403 O -— 0 DANUCS( 4)

RO16 O Leach rate (/yz) 0 0.0005+00 O 0.000E+00 O 9.0308-03 O ALEACH( &)

R016 O Solubility censtant O 0.0008+00 O 0.000E+00 G not used 0 SOLUBK( 4)
a a o] o g

R016 O Distribution coefficients for Eu-152 o o o ‘ o

R016 O Centanminated zcne (cn**3/g) 0 5.8005+402 0-1.000E+00 O — O DANUCC( S)

RO16 O Unsaturated zcne 1 (cm**3/g) O S.800E+02 0-1.000E+00 O — 0 Daxvucu( S,1)

RO16 O Saturated zcne (cm**3/g) O 5.8005+02 0-1.000E+00 O ——— O DQWUCS( 5)

R016 O Leach rate (/yr) 0 0.0005+00 O 0.000E+00 O 4.360E-03 O ALEACH( 5)

RO16 O Solubility constant O 0.000E+00 O 0.000E+00 O not used 0 SOLUBK{ $5)
o o 0 g o

RO16 O Distribution coefficients for Eu-154 a o o] a

R016 O Contaminated zcne (ecm**3/qg) 0O 5.800E+02 0-1.000E+00 O — O paucc( 7)

R016 O Unsaturated zcae 1 (cm**3/g) 0 5.800E+02 0-1.000E+00 O — g pawes( 7,1)

R016 O Saturated zcne (em**3/g) 0 5.800B5+02 0-1.0005+00 0 ——— 0 DQUCS( 7}

RO16 0 leach rate (/y2) 0 0.000B+00 O 0.000E+00 O 4.360E-03 0O ALEACH( T

RO26 O Solubility constant O 0.0005+00 O 0.0005+00 O not used g SOLUBK( 7)
a a a a

RO16 O Distributicn coefficients for Eu-155 s} s} o s}

R016 O Contaminated zcne (cm**3/g) 0 5.800E+02 0-1.000E+00 O — 0 paducc( 8)

RO16 O Unsaturated zcne 1 (em**3/9) 0 5.800E+02 0-1.000E+00 O —— Q pQuUcs( 8,1)

RO16 O Saturated zone (<=**3/g) 0 S.800E402 0-1.000E+00 O — 0 pavucs( 8)

ROl6 O Leach rate (/yr) 0 0.0005+00 O 0.0008+00 O 4.3608-03 O ALEACH( 8)

RO16 O Solubility constant 0 0.000E+00¢ O 0.000E+00 O not used 0 SOLUBK( 8}
Q o ja] ] o}

RO16 O Distridbution coefficients for H-3 [} a o =}

R016 O Centaninated zone (en**3/g) 0 0.0008+00 O 6.0008+00 O — 0 pavuce(10)

R016 O Unsaturated zcne 1 (em°**3/g) 0 0.000E+00 O 0.000E+00 O — 0 pawucy(10,1)

RO16 O Saturated zone (cm**3/g) O 0.000E+00 D 0.000E+00 O -— 0 DQIUCS (10)

RO16 O Leach zate (/yr) 0 0.000E+00 O 0.000E+00 O 2.5538+01 O ALEACH(10)

RO16 O Solubility constant 0 0.000E+00 O 6.000E+00 O not used g SOLUBK(10)
a o d o a

RO16 O Distridution coefficients for Pu-238 o o s} 2]

RO1I6 O Contaminated zone (cm**3/g) 0 5.500E+02 O 2.000E+03 O — 0 DeNucc(14)

R016 0 Unsaturated zome 1 (cm**3/q) 0 5.500E+02 O 2.0005+03 O — 0 pavucu(14,1)

R016 O Saturated zone (cm**3/9) 0 5.500E+02 O 2.000E+03 O — 0 DCNUCS(14)

R016 O Leach rate (/yr) 8 0.000E+00 O 0.000E+006 O 4.5988-03 O ALEACH(14)

R016 O Solubility constant Q 0.000E+00 O 0.000E+00 O not used g SOLUBK(14)
a =} a s}

RO16 O Distributiocn coefficients for Pu-239 o] o] o] 2]

R0O16 O Contaminated zone (cn**3/g) 0 5.500E402 O 2.000E+03 O — g paNucc(15)

RO16 O Unsaturated zome 1 (cm**3/g) Q0 5.500E+02 O 2.0005+03 O - 0 DENUCU(15,1)

RO16 O Saturated zcne (cm**3/g) O 5.500E+402 O 2.0005+03 O — O DANUCS(15)

R016 O Leach rate (/yr) 0 0.000E+00 Q 0.0008+00 O 4.598E-03 0 ALEACH(15)

RO16 O Solubility constant 0 0.000E+00 O 0.000E5+00 O not used O SOLUBK(15)
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RESRAD, Version 5.61 T Limit = 0.5 year 05/18/96 10:00 Page 11
Summary : Bldg. 455 Failure of Instituticnal Controls: Topsoil 0.16a 75 mrem/yr
File ¢ C:\RESS61\OU_I\B44STOP.DAT

Site-Specific Paremeter Summary (coatinued)

g 0 User 0 [s] Used by RESRAD 0 Paraseter
Pazaneter 0 Default O (If different frea user input) O  Naze

as )
RO16 O Distributicn coefficients for Pu-240 o Q
RO16 O Contaminated zcne (cm**3/q) 0 5.S500E+02 O 2.000E+03 O —— 0 DANUCC({16)
RO16 O Unsaturated zcne 1 (cz**3/9g) 0 5.500E+02 B 2.000E+03 O — 0 DAUCU(16,1)
RO16 O Saturated zcne (cm**3/9g) 0 S.S00E+02 O 2.000E+03 O — O DQNUCS(16)
RO16 O Leach rate (/yr) 0 0.000E+00 O 0.000E+00 O 4.598E-03 0 ALEACH(16)
RO16 O Solubility constant G 0.000E+00 O 0.0008+00 O not used 0 SOLUBK(16)
a o] a o a
RO16 D Distribution coefficients for Ra-226 g a s] u]
RO16 O Ceontazminated zone (cm**3/q) 0 5.000E+02 O 7.000£+01 O — 0 DQaNUCC(17)
R016 O Unsaturated zcne 1 (cm**3/g) 0 S.000E+02 O 7.000E+01 O — 0 pQavucu(17,1)
RO16 0 Saturated zcne (ca**3/q) G 5.0008+02 O 7.0008+01 O — 0 DANUICS(17)
RO16 O Leach rate (/yr) 8 0.0008+00 O 0.000E+00 O 5.057E-03 0 ALEACH(17)
RO16 O Solubility constant 0 0.0005+00 O 0.000E+00 O not used 0 SOLUBK(17)
a o] a] o] u]
RO16 O Distribution coefficients for Sr-90 a a s] s]
RO16 0 Contaminated zone (cm**3/g) O 3.0008+400 O 3.0008+01 O -— 0 DNUCC(19)
RO16 O Uasaturated zone 1 (cm**3/9) O 3.000E+400 O 3.000£+01 O — Q DXNUCU(19,1)
R0O16 O Saturated zone {c=**3/9) O 3.0008+00 O 3.000E+01 O — O DANUCS (19)
RO16 O Leach zate (/yz) 0 0.000B+00 O 0.000E+00 O 8.161E~01 0 ALEACH(19)
RO16 O Solubility constant 0 0.000E+00 O 0.000E+00 O not used 0 SOLUBK(19)
o a a] o a
RO16 O Distribution coefficients for U-234 o o] a a
RO16 O Contaminated zcne (cm**3/g) 0 1.700E+01 O 5.000E+01 O — 0 DONUCC(25)
RO16 O Unsaturated zone 1 {em**3/g) 0 1.700E+01 O 5.000E+01 O — O DauCU(25,1)
RO16 O Saturated zcne {cn**3/q) 0 1.700E+01 O 5.000E+01 O —— O DANUCS (25)
R016 O Leach rate (/yz) O 0.000E+00 O 0.000E+00 O 1.479E-01 0 ALEACH(25)
RO16 O Solubility cecastant 0 0.000B+00 O 6.000E+00 O not used O SOLUBK(25)
a] a ] [s] o0
R016 O Distzibution coefficients for U-235 a a] =] Q
RO16 0 Cecantazminated zcae (cm**3/g) 0 1.700B+01 O S.000E+01 O -— O DONUCC{26)
RO16 O Unsaturated 2zcne 1 (cm**3/9) 0 1.700E401 O 5.0008+01 O -—— O DQWUCU(26,1)
RO16 0 Saturated zcne (cm**3/g) 0 1.700E+01 O S.0005+01 O -— 0 DONUCS (26)
RO16 O Leach rate (/yr) 0 0.000E+00 O 0.000E+00 O 1.479E-01 O ALEACH(26)
RO16 O Solubility coastant O 0.000E+00 O 0.000E+00 O not used g SOLUBK(26)
a . s} o 8] -
RO16 O Distributicn coefficients for U-238 c c =4 ]
RO16 O Centaminated zone (cm**3/g) 0 1.700E+01 O S.000E+01 O -— 0 DANUCC(28)
RO16 B Unsaturated zone 1 (cm**3/g) O 1.700E+01 O S.000E+01 O — 0 pavucu(28,1)
RO16 O Saturated zcne (en**3/g) 0 1.700E+01 O 5.000E+01 O — 0 DANUCS (28)
RO16 0 Leach rate (/yr) 0 0.000E+00 O 0.000E+00 O 1.4798-01 0 ALEACH(28)
RO16 B Sclubility censtant 0 0.000E+00 0 0.000E+00 O not used 0 sOLUBK(28)
o] e} 5] s] 0
RO16 O Distributicn coefficients for daughter Ac-227 s} a s s]
RO16 O Centaminated zenme (cm**3/9) 0 4.5008402 O 2.000E+02 O — 0 paA¥uUcc( 1)
RO16 O Unsaturated zoae 1 (cm**3/g) 0 4.5005+02 O 2.000E+01 B — 0 poNUcu( 1,1)
RO16 D Saturated zocne (cz**3/q) 0 4.500E+02 O 2.000E+01 O —-— 0 DXNUCS( 1)
RO26 D Leach rate (/yr) 0 0.0008+400 O 0.000E+00 O 5.619E-03 O ALEACH( 1)
RO16 O Solubility ceastant 0 0.000E+00 O 0.000E+00 O not used 0O SOLUBK( 1)



RESRAD, Versicn 5.61 T™ Linit = 0.5 year 09/18/96 10:00 Page 12
Suzzary : Bldg. 4S5 Failure of Instituticnal Controls: Topsoil 0.16am 75 mren/yr
File @ C:\RESS561\CU_I\B445TOP.DAT

Site-Spscific Parameter Swmmary (continued)

0  User o} o} Used by RESRAD 0 Parameter
QO Input O Default O (If different frocm user input) O Name

RO16 J Distribution coefficients for daughter Gd-152 a o 3] ]

RO16 O Contaminated zome (cm®**3/g) 0-1.0005+00 0U-1.0008+00 O 5.758E+02 0 pexucct 9)

RO16 0 Unsaturated zoce 1 (cmr**3/g) 0-1.000E+00 §-1,000E+00 O 5.758B+02 0 Daxucu(- 9,1)

RO16 O Saturated zone {(cm**3/q) 0-1.000E+00 O-1.0005+00 O 5.7588+02 0 paNucs{ 9)

R016 O Leach rate (/yr) 0 0.000E+C0 O 0.000E+00 O 4.392E-03 O ALEACH( 9)

RO16 O Solubility constant 0 0.000E+00 O 0.0600E+00 O not used 0 SOLUBK({ 9)
a a a o =}

RO16 O Distribution coefficients for daughter Np-237 o ] o o

R016 O Ceontaminated zone (cm**3/g) 0 5.0008+00 D-1.000E+00 O — O DQvucc{11)

RO16 O Unsaturated zone 1 (cm**3/g) 0 5.0008+00 G~1.0005+00 O — 0 DANUCU(11,1)

R016 O Saturated zcne (cm**3/q) 0 5.0008+00 0-1.0008+00 O —— 0 DANUCS (11)

RO16 O leach zate (/yz) 0 0.000E+00 O 0.0005+00 O 4.960B-01 0 ALEACH(11)

R016 O Solubility constant 0 0.000E+00 O 0.0005+00 O not used O SOLUBK(11)
] a] Q s] o]

RO16 O Distridution coefficients for daughter Pa-231 [s] o] o o

RO16 0 Ceataminated zome (cm**3/g) 0 5.5005+02 O 5.0005+01 O — 0 DANUCC(12)

RO26 O Unsaturated zcnes 1 (cm**3/9) 0 5.5008+02 O 5.000E+01 O — 0 pQyucu(12,1)

RO16 O Saturated zome (cm®**3/9) 0 S.500E+02 O 5.000E401 O -— 0 DONUCS(12)

RO16 O Leach rate (/yr) 0 0.0005+00 O 0.0005+00 O 4.598E-03 O ALEACH(12)

RO16 O Sclubility constant 0 0.0008+00 O 0.0008+00 O not used 0 SOoLUBX{12)
Q a] s} ] 2}

RO16 O Distribution coefficients for daughter Fb-210 a 5] 2] a

R016 O Contaminated zome (ecm**3/9g) B 2.700E+02 O 1.0005+02 O -— 0 DQNUCC(13)

R016 O Uasaturated zcne 1 (=**3/9) 0 2.700B+02 O 1.000E+02 O — 0 Davucu(13,1)

RO16 O Saturated zocne (cm**3/9) 0 2.700B+02 O 1.000E+02 O — 0 DQWCS(13)

RO16 O Leach rate (/yz) 0 0.000B+00 O 0.0005+00 O 9.364E-03 0 ALEACH{13)

R0O16 O Solubility constant 0 0.0008+00 O 0.000E+00 O not used g SOLUBK(13)
a o] o a

RO16 O Distribution coefficients for daughter Ra-228 a a 24 o

RO16 O Centaminated zome (cm**3/q) 0 $.0008+02 O 7.0008+01 O -— O DaNucc(18)

R015 O Unsaturated zcne 1 (c=**3/g) 0 5.000E+02 O 7.0008+01 O —— O pawcu(is, 1)

RO1€ O Saturated zone (cm**3/g) 0 5.0008+402 O 7.000E+01 O — 0 Dawcs (18)

RO16 © Leach rate (/yr) 0 0.000B+00 8 0.0008+00 O 5.057g-03 O ALEACE(18)

RO16 O Solubility constant 0 0.0005+00 O 0.0005+00 O not used 3 SOLUBK(18)
o] a] o] 3]

RO16 O Distridbution coefficients for daughter Th-228 O a o g

R016 0 Contaxinated zone (cm**3/g) 0 3.200E+03 O 6.0005+0¢ O — 0 DaNucC(20)

R0O16 O Unsaturated zome 1 (cm**3/q) 0 3.2008+03 O 6.000E+04 O — O oawucu(20,1)

RO16§ O Saturated zcne (m**3/9g) O 3.200E+03 O 6.000E+04 O —— O DQNUCS (20)

RO16 O Leach zate (/yz) O 0.000E+00 O 0.060E+00 O 7.9045~04 0 ALEACH(20)

R016 O Solubility ccastant 0 0.000E+00 O 0.000E+00 O not used g SOLUBK (20)
a ] o] ]

RO16 O Distributicn coefficients for daughter Th-229 a a 8] [}

R016 O Contaminated zcme (cm**3/q) 0 3.200B+03 O 6.0008+04 O -— 0 DaNuCc(21)

R016 O Unsaturated zcne 1 (cm**3/g) Q 3.200E+03 O 6.000B+08 O —— 0 paweu(21,1)

R016 O Saturated zcne (cm**3/g) 0 3.2008+403 O 6.0008+04 O — 0 DAuUcs(21)

RO16 O Lleach rate (/yz) 0 0.0005+00 O 0.000E+00 O 7.904E-04 O ALEACH(21)

R016 O Solubility constant 0 0.000B+00 O 0.000B+00 O not used O SOLUBK(21)

I-14
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Sumzary 3 Bldg. 455 Feilure of Instituticmal Centrols: Topsoil 0.16a 75 mrem/yr
File H

C:\RESS61\OU_I\B445TOP.DAT

Site-Specific Parameter Sumsary (ccatinued)

O  User a ] Used by RESRAD O Pazaneter
G Ioput O Default O (If different frem user input) O Nane

R016 O Distributicn coefficients for daughter Th-230 o] ] 5] u]

R016 O Contarinated zonme (cm**3/g) O 3.200E+03 O 6.000E+0¢ O — 0 DANUCC(22)

R016 O Unsaturated zocne 1 (cm**3/g) 0 3.200E+03 O 6.00085+04 O —— 0 pAwCU(22,1)

RO16 O Saturated zcoe (cm**3/g) 0 3.200E+03 O 6.000B+04 O — 0 DANUCS (22)

RO16 O Leach rate {/yr) 0 0.000E+00 O 0.000E+00 O 7.904E-0¢ 0 ALEACH(22)

RO16 O Solubility censtant 0 0.000E+00 O 0.000E+00 O not used 0 SOLUBX(22)
o] a s} ] ¢}

RO16 O Distributicn coefficients for daughter Th-232 o a] o] a

R016 0 Contaminated zeme (cm**3/g) 0 3.2008+03 O 6.000E+0¢ O — 0 bavuce(23)

RO16 O Unsaturated zone 1 (cm**3/q) 0 3.2008+03 O 6.000B+04 O — O DQawcu(23,1)

RO16 O Saturated zone (cm**3/g) 0 3.200E+03 O 6.000E+04 O ——— O paiucs(23)

R016 O Leach rate (/yr) 0 0.000E+0C O 0.060E+00 O 7.904E-04 O ALEACH(23)

R016 0 Solubility cemstant 0 0.000E+00 O 0.000E+00 O not used 0 SOLUBK{23)
o] s] ja} u] ul

R0O16 O Distribution coefficients for daughter U-233 o ja] [a] 5]

RO16 0O Centaminated zone (cm*+3/9g) 0 1.700E+401 O 5.000E+01 D -— 0 pavucc(24)

RO16 O Unsaturated zcne 1 {ecm**3/g) 0 1.700E+01 O 5.000E+01 O -— O pDoNucu(24,1)

RO16 O Saturated zcne (cm**3/g) D 1.7005+01 O 5.000E401 O — 0 baNucs(24)

R016 O leach rate (/yr) 0 0.000E+00 B 0.0008+00 © 1.475E-01 O ALEACH(24)

R016 O Solubility cocnstant Q 0.000E+00 O 0.000E+00 O not used 0 SOLUBK(24)
a o o a Q

RO16 O Distributiocn coefficients for daughter U-236 o] ] ] [+]

RO16 0 Contaminated zone (c=**3/9) 0 1.7008+01 O 5.0005+01 O — O DONUCC{27)

RO16 0 Unsaturated zcae 1 (cm**3/g) 0 1.700E+01 O 5.0005+01 O —— O DaNucu(27,1)

R016 O Saturated zome (cm**3/qg) 0 1.7008+01 O 5.000B+01 O —— 0 DAXNUCS(27)

R026 O Leach zate (/yr) 3 0.000E+00 O 0.00085+00 O 1.479E-01 Q ALEACR(27)

R016 O Solubility constant O 0.000E+00 O 0.000E+00 O act used g SOLUBK(27)
o] o o] a

RO17 O Inhalaticn rate (m**3/yr) 0 7.300E+403 O 8.400E+03 O -— 0 INHALR

RO17 O Mass lcading for inhalaticn (g/m**3) 0 1.000E-04 C 2.000E-0¢ O -— 0 MLINH

R017 Q Dilution lengta for airborne dust, inhalation (m)Q 3.000E+00 O 3.000E+00 O ~— O

RO17 O Exposure durat.on . 0 3.000E+01 O 3.000E+01 O — QB

RO17 O Shielding factos, inhalatien O 4.000BE-01 B 4.000E-01 O — O SEF3

RO17 O Shielding factor, external garma g 8.000E-01 U 7.000E-01 O -— Q SEF1

RO17 O Fractiocn of time spent indoors Q S5.000E~01 O 5.000E-01 O — Q FIND

RO17 O Fractica of time spent outdoors (ca site) 0 2.500B-01 O 2.500E-01 O -— 0 FOTD

RO17 O Shape factor flag, external gamma 0 1.000E+400 O 1.000E+00 O 1 shews circular AREA. arFs
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Versiocn 5.61 T Linit = 0.5 year

: C:\RESS61\CU_I\BAL{STOP.DAT

Site-Specific Paramoter Summary {continued)

09/18/96 10:00 Page 14
Bldg. 455 Failure of Institutional Ceatrols: Topsoil 0.16m 75 mrem/yr

0 User ]

Used by RESRAD

O Pareameter

a
0 Input O Default 0O (If different frcm user input) O Name

RO17
RO17
RO17
RO17
RO17
RO17
RO17
RO17
RO17
RO17
RO17
RO17
RO17

RO17
RO17
RO17
RO17
RO17
RO17
RO17
RO17
RO17
RO17
RO17
RO17
RO17

RO18
RO18
RO18
RO18
RO18
RO18
RO18
RO18
RO18
RO18
RO18
RO18
RO18
RO18
RO18
RO18

RO19
RO19
RO19
RO19
RO19

O Radii of shaspe factor array (used if FS = -1):

0 Outer annular radius (@), ring 1:
0  Outer annular radius (m), ring 2:
0 Outer annular radius (m), ring 3:
0 Outer annular radius (»), ring d:
Outer annular radius (m), ring 5:
Cuter annular radius (m), ring 6:
Outer annular radius (m), ring 7:
Outer annular radius (m), ring 8:
OCuter annular radius (m), ring 9:
Outer annular radius (m), ring 10:
Quter annular radius (am), ring 1l:
Outer amnular radius (m), ring 12:

Fracticns of annular azeas within AREA:

L]
COdAN®WN+

Fruits, vegetables and grain consumption (kg/yz)

Leafy vegetable cemsumption (kg/yr)

Milk cenasumptien (L/yr)

Meat and poultry coasumpticn [k3/yr)

Fish consumpticn (kg/yr)

or seafocd censumpticn (kg/yr)

oil ingestion rate (g/yr)

rinking water intake (L/yr)

O Centaminaticn fracticn of drinking water
O Centamination fraction of household water
0 Centamination fraction of livestcck water
O Centazination fraction of irrzigaticn water
0 Contaminaticn fracticn of aquatic food

0 Contaainaticn fracticn of plant food

O Ceontamination fracticn of meat

O Centamination fracticn of ailk

o}

0 Livestock fodder intake for meat (kg/day)
0 Livestock fodder intake for milk (kg/day)
Q Livestock water intake for meat (L/day)

0 Livestock water intake for milk (L/day)

O Livestock soil intake (kg/day)

g

0000000000000 000000DO0000OVND0O00DD
17
§

(=]

ja) 2] g
O not used O 5.0005+01 O
O not used 0O 7.071B+01 O
O not used 0 0.000E+00 O
O not used O 0.000B+00 D
O not used 0 0.600E+00 O
O not used 0O 0.000E+00 O
Q not used Q 0.000E+00 O
O not used T 0.000E+400 O
0 not used 0O 0.000E+00 D
O not used T 0.0005+60 O
0 not used 0O 0.0008+60 O
0 not used 0 0.000E+00 O
] 2] o]
a =] a]
0 not used O 1.000E+00 O
0 net used 0 2.7325-01 O
O net used 0O 0.000B+00 O
0 not used 0 0.000E+00 O
O not used 0 0.000E+00 O
Q not used O 0.000E+00 O
O not used 0O 0.0008+00 O
O not used 0 0.000E+00 O
O not used 0O 0.0005+00 O
O not used 0 0.0008+00 O
O not used 0 0.000E+00 O
O not used 0O 0.000E+00 O

1] s}

=]

0 1.600E+02 O 1.6008+02 O
O 1.400E+01 O 1.4005+01 O
B not used O 9.200B+01 O
0 not used 0 6.3008+01 O
O not used 0O 5.400B+00 O
O not used 0 9.0008-01 O
0 4.380E+01 O 3.6508+01 O
7.000E+02 8 5.1008+02 O
+~0008+00 O 1.000E+00 G
.000E+00 O 1.000E+00 O
used 0 1.000E+00 O
00E+00 O 1.000E+00 O
used DO 5.0008-01 O
008-01 O-1
used 0O-1
used 0O-1

a

used O 6.800E+01 O
used 0O S5.5008+01 O
used O 5.0005+01 O
used 0O 1.600E+02 O
used 0 5.000E-01 O

grr

e
£=3

(S X

83888 RRLE
ooan

a
a
u]
]
a
Ja
]
=}
o]
a
a
a
a
s}
5]
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1)
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3)
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O FRACA(10)
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a]
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RESRAD, Versicn 5.61 T Limit » 0.5 year 09/18/96 10:00 Page 15
Sumsary : Bldg. 455 Failure of Imstituticnal Centrols: Topsoil 0.16e 75 mrem/yr
File $ C:\RESS61\0U_I\B445STOP.DAT

Site-Specific Parameter Summary (continued)

O User ] a
a

e SASSEEENERNS [ 1] (1111}

RO19 O Mass lcading for foliar depositiocn (g/m**3) 0 1.0008-0¢ O 1.000E-04 O — 0 MLED
RO19 O Depth of soil mixing layer (m) 0 1.500E-01 O 1.5008-01 O _— am
RO19 O Depth of roots (a) 0 9.0008-02 O 9.0008-01 O — G DROOT
R019 O Drinking water fraction frem ground water 0 1.000E+00 0 1.0005+00 O — O FGAIW
R019 O Household water fraction from ground water 0 1.000E+00 O 1.0008+00 O — 0 FGWEH
RO19 O Livestock water fracticn frem ground water 0 0.000E+00 O 1.000E+00 O — O FGWLW
R019 O Irrigaticn fraction from ground water 0 not used U 1.000E4+00 D — 0 FGHIR

a a u] o ]
Cl4 0O C-12 concentration in water (g/cz**3) 0 not used 0O 2.000E-05 O — O C12WIR
cu 0c-12 ration in inated soil (g/q) 0 not used O 3.000E-02 O -— a c12¢cz
Cl4 0O Fracticn of vegetation carbon from seil 0 not used O 2.0008-02 O — 0 CsoIL
Cll O Fracticn of vegetation carben frem air 0 not used O 9.800E-01 O ——— 0 CAIR
Cl¢ 0O C~14 evasicn layer thickness in seil (m) 0 not used 0O 3.0008-01 O — Q oMc
Clt 0O C-14 evasican flux rate from soil (l/sec) O not used O 7.000E-07 O — O EVsN
Cl4 0 C~12 evasion flux rate frem soil (1/sec) 0 not used O 1.0008-16 O — O REVSN
Cll 0 Fracticn of grain in beef cattle feed O not used O 8.0008-01 O — 0 AVEGE
Cl4 O Fraction of grain in milk cow feed 0 not used 0 2.0005-01 O —-— 0 AVEGS

o] a ] 3] s}
STOR O Storage times of contaminated foodstuffs (days): O o 5] ] '
STOR 0 Fruits, nen-leafy vegetables, and grain O 1.400E+01 O 1.400E+01 O — 0 STOR_T(1)
STOR O Leafy vegetables 0 1.000E+00 O 1.000E+00 O ——— 0 STOR_T(2)
STOR 0 Milk 0 not used 0 1.0005+400 O — O STOR_T(3)
STOR O Meat and poultry O not used 0 2.0005+01 O — O STOR_T(4)
STORU Fish 0 not used O 7.000E+00 O — O STOR_T(S)
STOR 0 Crustacea and mollusks 0 not used O 7.000E+00 O — 0 STOR_T(6)
SIOR O Well water 0 1.000E+00 O 1.000E+00 O —— g STOR_T(7)
STOR O Surface water O 1.000E+00 O 1.000E+00 O — G STOR_T(8)
STOR 0 Livestock fodder O not used 0 4.5008+01 O — g STOR_T(9)

=] a a ]
R021 O Thickness of building foundaticn (=) 0 1.500E-01 O 1.500E-01 O — O FLOOR
R021 O Bulk density of building foundatiocn (g/cm®*3) 0 2.400E+00 O 2.400E+00 O —-— O DENSFL
R021 O Total porosity of the cover material O not used 0O 4.000E-01 O —— a TPV
RO21 O Total porosity of the building foundation 0 1.000E-01 G 1.0008-01 O —_— g TPFL
R021 O Volumetric water content of the cover material O not used 0 5.0005-02 O -— O PE20CV
R0O21 O Volunmetric water of the foundatien 0 3.000E-02 O 3.0005-02 O — O PH2COFL
%021 O Diffusicn coefficient for raden gas (m/sec): o] a a o]
RO21 O in cover material O not used 0O 2.000E-06 O -— O DIFCV
RO21 0 in foundation material 0 3.0008-07 O 3.0008-07 O — 0 DIFFL
RO21 0 in contaminated zome soil 0 2.0005~06 O 2.0005-06 O — O DIFCZ
R021 O Radon vertical dimension of mixing (m) 0 2.000E+00 O 2.0005+00 O — g mIx
R021 O Average annual wind speed (z/sec) O 6.230E+00 O 2.000E+00 O — 0 WIND
R0O21 O Average building air exchange rate (1/hr) 0 5.0008-01 O 5.000E~01 O —— O REXG
RO21 O Height of the building (rocm) (m) 0 2.500E+00 D 2.500E+00 O — 0 ERM
R021 O Building interior ares factor 0 0.000E+00 O 0.000E+00 O code computed (time dependent) O FAI
RO21 O Building depth below ground surface (n) 0 1.0008+00 D-1.000E+00 O — O DMFL
R021 O Emanating powezr of Rn-222 qas 0 2.5008-01 O 2.500B-01 O — O BMANA(1)
R021 O Emarmating power of Rn-220 gas 0 1.5008-01 O 1.500E-01 O — O BANA(2)
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RESRAD, Version 5.61 T™ Limit = 0.5 year 08/18/96 10:00 Pago 16
Summary : Bldg. 455 Feilure of Iastitutional Comtrols: Topsoil 0.16a 75 mrom/yr
File : C:\RESS61\CU_I\B445STOP.DAT

Summary of Pathway Selecticas

Pathhay 0 User Selection
(SRS RS SEE IS EREAUR IS NSNS UEEEERCERRERERNNANAIOE
1 -~ external a active
2 ~- inhalation (w/o raden)D) active
3 -- plant ingestion 0 active
{ -- meat ingestica o] suppressed
5 -- milk ingestion o] suppressed
6 -~ aquatic foods a suppressed
7 -~ drinking water a active
8 == seil ingestice a active
9 —= radon s] active

I-18



RESRAD, Versicn 5.61 TV Linit = 0.5 year 09/18/96 10:00 Page 17
Suwmary : Bldg. 455 Failure of Instituticnal Ceatrols: Topsoil 0.16a 75 mrem/yr
File t C:\RESS61\OU_I\BALSTOP.DAT

Contarinated 2Zone Dimensiens Initial Soil Concentraticns, pCi/g
[z2s8sssacnczananscsssecassaseansal
Azea: 52000.00 square meters Az-281 1.0005+00
Thicikness: 0.16 meters Co~60 1.0008+00
Cover Depth: 0.00 metess Cs-137 1.0005+00
Bu-152 1.0005+00
Bu-154 1.0008+00
Bu-155 1.0008+400
H-3 1.000B+00

Pu-238 1.000E400
Pu-239 1.000B+00
Pu-240 1.0005+00
Ra-226 1.000E+00

§z-90 ~ 1.000E+00
U-234 1.0005+00
U-235 1.0008+00
U-238 1.000E+00

Total Dose TDOSE(t), mrex/yr
Basic Radiation Dose Limit = 75 mree/yr
Total Mixture Sum M(t) = Fraction of Basic Dose Limit Received at Time (t)

t (years): 0.000E+00 1.000E+00 5.000E+00 1.000E+01 3.000B+01 5.000E+01 1.000B+02 3.0008+02 5.0005+02 1.000E+03
TDOSE{t): 2.895E+01 2.649E+01 1.9795+01 1.511E+401 8.684E+00 6.186E+400 3.065E+00 5.296E-04 5.383E-04 5.517E-04
M(z): 3.859B-01 3.532E-01 2.6395-01 2.014E-01 1.158E-01 8.248E-02 4.087B-02 7.061E-06 7.177E-06 7.356E-06

Maximun TDOSB(t): 2.895E+01 mrem/yr at t = 0.000E+00 years

I-19
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RESRAD, Version 5.61

File

T% Linit = 0.5 year
Summary : Bldg. 455 Failure of Institutional Controls: Topsoil 0.16a 75 mrem/yr
: C:\RES561\00_I\B445TOP.DAT

09/13/96 10:00

Page 23

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

Ground
Radio- {' -

As mren/yr and Fraction of Total Dose At t = 5.000E+01 years

Inhalation

asetion Fﬁ‘”"

Radon

Plant

¥ 0.$2% Bootmed W—If‘“‘“‘ ﬁter Independent Patbways (Inhalation excludes radon)

Heat

Hilk

Soil

wrer/yr fract.

nren/yr fract. arem/yr fract. wrem/yr fract.

wren/yr fract.

wren/yr fract

=241
Co-60
Cs-137
Bu~152
Bu-154
Eu-155
-3
Pu~238
Pu-239
Pu-240
Ra-226 4‘
Sr-90
0-234
0-235
0-238

Ruclide uen/yr fract.
=0 0 0039

g -0;"0 0002

o 0593

0 0349

502 0.0100
8.4573-05 0.0000
0.000E+00 0.0000
5.194E-05 0.0000
1 405E-04 0.0000
3E-05 0.0000
3518400 0.7034
8.292E-21 0.0000
5.889E-06 0.0000
3.872B~04 0.0001
4.535E-05 0.0000

Total 5.022E+00 0.8119

9.1168-02 0.0147
8.856E-09 0.0000
1.521E-06 0.0000
3.1398-06 0.0000
1.065E-06 0.0000
7.3108-09 0.0000
0.000E+00 0.0000
4.990E-02 0.0081
8.094E-02 0.0131
8.063E-02 0.0130
4.6328-03 0.0007
1.798E-22 0.0000
2.382E-05 0.0000
1.896E-04 0.0000

1.723E-05 0.0000

3.075E-01 0.0497

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
6.248E-12 0.0000
0.000E+00 0.0000
6.802E-17 0.0000
8.737E-02 0.0141
0.000E+00 0.0000
1.1438-07 0.0000
0.000E+00 0.0000

1.880E-12 0.0000

—

8.737E-02 0.0141

1.393E-02 0.0023
1.550E-06 0.0000
1.706E-03 0.0003
4.177E-06 0.0000
1.613E-06 0.0000
1.222E-08 0.0000
0.000E+00 0.0000
7.591E-03 0.0012
1.2458-02 0.0020
1.240E~02 0.0020
3.463E-01 0.0560
1.126E-19 0.0000
2.378E-06 0.0000
6.849E-05 0.0000

1.786E-06 0.0000

——

3.944E-01 0.0638

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000B+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000

Total Dose Contributions TDOSE(i,p,t) for Individual Radiomuclides (i) and Pathways (p)
As urem/yr and Fraction of Total Dose At t = 5.000E+01 years

Water

Fish

Water Dependent Pathways

Radon

Plant

Heat

Hilk

7.572E-02 0.012
1.102E-07 0.000
2.416E-04 0.000
9.324E-06 0.000
3.604E-06 0.000
2.737E~08 0.000
0.000E+00 0.000
4.127E~02 0.006
6.767E-02 0.010
6.741E-02 0.010
1.221E-01 0.019
2.127E-21 0.000
5.065E-06 0.000
6.420E-05 0.000
3.978E~06 0.000

—_—

3.745E-01 0.060

A1 Pathways*

Radio-
Wuclide wrea/yr fract.

wen/yr fract.

neyfyr fract.

aen/yr fract.

weafyr fract.

en/yr fract,

wer/yr fract

An-241
Co-60
Cs-137
Bu-152
Bu-154
Bu-155
B=3
Pu-238
Pu-239
Pu-240
Ra-226
Sr-%0
U-234
U-235
U-238

2.436B-05 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.C00E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
7.747E-08 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

Total  2.444E-05 0.0000

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000B+00 0.0000

0.000E+00 0.0000
0.000B+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

e

0.000E+00 0.0000

7.129E~07 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
2.409E-09 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

7.154E-07 0.0000

I-20

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.0008+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.0008+00 0.0000
0.0COE+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.C00E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000B+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000

2.051E-01 0.033
1.378E-03 0.000
3.689E-01 0.059
2.161E-01 0.034
6.1772-02 0.010
8.462E-05 0.000
0.000E+00 0.000
9.881E-02 0.016
1.612E-01 0.026
1.605E-01 0.025
4.911E+00 0.794
7.988E-08 0.000
3.727E-05 0.000
7.095E-04 0.000
6.834E-05 0.000

6.186E+00 1.000




RESRAD,

Version 5.61

Tk Linit = 0.5 year

09/18/96 10:00  Page 28

Summary : Bldg. 455 Failure of Institutiomal Controls: Topsoil 0.16 75 mrem/yr

Pile  : C:\RES561\00_I\B445T0P.DAT
Dose/Source Ratios Summed Over All Pathways M
Parent and Progeny Principal Radionuclide Contributions Indicated Y ubr f)p"’f
. . o"f W M
Parent Product Branch DSR(j,t) (wrea/yr)/(pCi/g) e‘" 45°
(1) (3) Fraction t= 0.000E+00 1.000E+00 5.000E+00 1.000E+01 3.000E+01 5.000E+01 1.000E+02 3. OOOE+02 5. OOOE+02 1.000E+03
Mx-241 Am-241 1.000E+00  3.150E-01 3.139E-01 3.097E-01 3.045E~01 2.523E-01 2.050E-01 1.054E-01 0.000E+00 0.000E+00 0.000E+00
An-241 Hp-237 1.000E+00  0.COOE+00 3.950E-07 9.079E-07 9.580E-07 8.339E-07 2.578E-05 2.516E-05 2.678E-06 1.948E-06 8.786E-07
An-241 U0-233 1.000B+00  0.000E+00 3.507E-14 4.024E-13 7.569E-13 9.061E-13 1.829E-11 2.034B-10 4.384E-11 2.662E-11 1.283E-11
An-241 Th-229 1.000BE+00  0.000E+00 3.496E-17 2.493E-15 1.123E-14 6.281E-14 1.188E-13 2.300E-13 3.268E-13 3.278E-13 3.437E-13
Mx-241 TDSR(3) 3.150E-01 3.139E-01 3.097E-01 3.045E-01 2.523B-01 2'%;5;-01 1.055E-01 2.678E-06 1.948E-06 8.786E-07
'. a&=9)
Co-60 Co-60 1.000E+00  9.191E+00 7.713E+00 3.826E+00 1.591E+00 4.724E-02 1‘..3’18‘3‘-'_% 1,737E-07 0.COOE+00 4.671E-32 0.000E+00
' “F.00E -o¥
Cs-137 Cs=137 1.000E+00  2.034E+00 1.968E+00 1.721E+00 1.456E+00 7.3853-01 3?8?3—0; 5.664E-02 0.000E+00 0.000E+00 0.000E+00
g'sca! .
Pu-152 Eu-152 7.208E-01  2.921E+00 2.757E+00 2.188E+00 1.637E+00 5. 09013-01 1 5573-01 7.022E-03 0.C00E+00 0.000E+00 0.CC0E+00
Bu-152 Eu-152 2.792E-01  1.132E+00 1.068E+00 8.473E-01 6.341E-01 1.972E-01 6.0328-02 2.720E-03 0.000E+00 0.000E+00 0.000E+00
Ru-152 €d-152 2.792E-01  0.000B+00 1.507E-16 6.680B-16 1.156E-15 1.788E<15 1.624E-15 7.643E-16 0.000E+00 0.000E+00 0.000E+00
Bu-152 ZDSR(35) 1.132E+00 1.068E+00 8.473E-01 6.341E-01 1.972E-(1 6.032E-02 2.720E-03 0.000E+00 0.000E+00 0.000E+00
Bu-154 Eu-154 1.000E+00  4.421E+00 4.062E+00 2.895E+00 1.895E+00 3.4493-01.63.]57’23‘-22‘ 7.329E-04 0.000E+00 0.000E+00 0.000E+00°
. -33 )
Bu-155 Eu-155 1.000B+00  1.160E-01 1.004E-01 5.637E-02 2.739E-02 1.527E-03 83.4‘6,2‘35005 5.652E-08 0.000E+00 0.000E+00 0.000E+00
B-3 B-3 1.000E+00  3.816E-03 2.643E-03 1.093E-43 0.000E+00 0.C00E+00 0.000E+00 0.000E+00 0.C00E+00 0.000E+00 0.000E+00
Pu-238 Pu-238 1.000B+00  2.529E-01 2.496E-01 2.370E-01 2.221E-01 1.499E-01 9.881E-02 2.886E-02 0.000E+00 0.000E+00 0.000E+00
Pu-238 0-234 1.000E+00  0.C00E+00 1.488E-07 5.483E-07 7.749E-07 6.933E-07 4.648E-07 1.364E-07 2.736E-06 4.476E-07 8.605E-09
Pu-238 Th-230 1.000E+00  0.000E+00 1.556E-12 3.163E-11 1.004E-10 3.791E-10 5.282E-10 4.671E-10 1.183E-10 1.384E-10 1.427E-10
Pu-238 Ra-226 1.000E+00  0.000E+00 1.232B-14 1.305E-12 8.611E-12 1.213E-10 3.314E-10 8.333E~10 3.765E-10 7.135E-10 1.057E-09
Pu-238 Pb-210 1.000E+00  0.000E+00 1.306E-17 5.393E-15 6.756E-14 2.384E-12 8.895E-12 2.575B-11 3.283E-09 6.227E-09 9.240E-09
Pu-238 ZDSR(J) 2.529E-01 2.496E-01 2.370E-01 2.221B-01 1.499E-01 9.881E-02 2.886E~02 2.740E-06 4.547E-07 1.904E-08
Pu-239 Pu-239 1.000B400  2.783E-01 2.769B-01 2.713E-01 2.644E-01 2.089E-01 1.612B-01 6.980E-02 0.000E+00 0.000E+00 0.000E+00
Pu-239 U235 1.000E+00  0.000E+00 4.809E-10 1.805E-09 2.617E-09 3.002E-09 2.664B~09 1.707E-09 2.670E-09 2.181E~09 2.150E-09
Pu-239 Pa-231 1.000E#00  0.000E400 1.530E-14 3.089E-13 9.746B-13 3.834E~12 5.570E-12 5.448E-12 1.691E-11 2.834E-11 5.580E-11
Pu-239 1c-227 1.000E+00  0.000B+00 4.453E-16 4.523E-14 2.890B-13 3.308E-12 7.391E-12 1.181E-11 2.663E-11 4.788E-11 9.417E-11
Pu-239 ZDSR(3) 2.783E-01 2.769E=01 2.713E-01 2.644E-01 2.089E-01 1.612E-01 6.980E-02 2.714E-09 2.258E-09 2.300E-09
Pu-240 Pu-240 1.000E400  2.782B-01 2.768B~01 2.711E-01 2.642B-01 2.084E-01 1.605E-01 6.923E-02 0.000E+00 0.000E+00 0.000E+00
Pu-20 0-236 1.000B400  0.000E+00 1.476B-09 5.535E-09 8.028E-09 8.209E-09 6.408E-09 2.T72E-09 7.999E-08 6.432E-08 6.101E-08
Pu-240 Th-232 1.000E+00  0.000E+00 4.437E-19 9.159E-18 2.952B-17 1.190E-16 1.772E-16 1.828E-16 5.292B-17 8.824E-17 1.697E-16
Pu-240 Ra-228 1.000E+00  0.000E+00 1.064B-19 1.009E-17 5.834B-17 5.225E-16 1.0288-15 1.610E-15 1.759E-16 2.964E-16 5.706E-16
Pu-240 Th-228 1.000E+00  0.000E+00 1.423E-20 5.464E-18 5.023E-17 6.988E-16 1.497B-15 2.473E-15 1.030E-16 1.066E-16 1.155E-16
Pu-240 EDSR(J) 2.782E~01 2.768E-01 2.711E-01 2.642E~01 2.084E-01 1.605E-01 6.923E-02 7.999E-08 6.432E-08 6.101E-08
Ra=226 Ra-226 1.000E+00  6.981B+00 6.930E+00 6.728E+00 6.480E+00 5.525E+00 4.634B+00 2.589E+00 0.000E+00 0.000E+00 0.000E+00
Ra-226 Pb-210 1.000E+00  0.000E+00 2.318E-02 9.721E-02 1.689E-01 2.874E-01 2.771E-01 1.354E-01 0.000E+00 0.000E+00 0.000E+00
Ra-226 ZDSR(J) 6.981E+00 6.954E+00 6.826E+00 6.649E+00 5.813E+00 429‘1.18‘1-00 2.7258+00 0.000E+00 0.000E+00 0.000E+00
-3 4%
2.9
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Summary : Bldg. 455 Failure of Institutional Comtrols: Topsoil 0.16m 75 mrem/yr

File  : C:\RES561\00_I\B445TOP.DAT
Dose/Source Ratios Susmed Over All Pathways
Parent and Progeny Principal Radiomuclide Contributions Indicated
Parent Product Branch . DSR(j,t) (mrem/yr)/(pCi/q)

(i) (j) Fraction t= 0.000E+00 1.000E+00 5.000E+00 1.000E+01 3.000E+01 5.000E+01 1.000E+02 3.000E+02 5.000E+02 1.000E+03
Sr-90  Sr-90 1.000E+00  3.046E-01 1.307E-01 4.436E~03 6.453E~05 2.046E-01 7.988E-08 3.749E-26 0.000E+00 0.000E+00 0.000E+00
U-234 U-234 1.000E+00  5.680E-02 4.897E~02 2.705E-02 1.288E-02 5.797E-04 2.548E-05 8.566E-09 1.757E-09 0.000E+00 0.000E+00
U-234 Th-230 1.000E+00  0.000E+00 1.073E-06 4.060E-06 5.976E-06 6.541E-06 5.517E-06 2.908E-06 7.112E-07 7.100E-07 7.068E-07
U-23¢ Ra-226 1.000E+00  0.00QE+00 1.292E-08 2.644E-07 8.429E-07 3.704E-06 6.060E-06 8.276E-06 7.336E-07 1.714E-06 3.805E-06
U-23¢  Pb-210 1.000E+00  0.000E+00 1.710B-11 1.446E-09 8.870E-09 9.693E-08 2.091E-07 3.015E-07 6.400E-06 1.497E-05 3.328E-05
U-234  3DSR(j) 5.680E-02 4.897E-02 2.705E-02 1.288E-02 5.900E~04 3.727E-05 1.149E-05 7.846E-06 1.739E-05 3.780E-05
U-235 U-235 1.000E#00  5.267E-01 4.541E-01 2.507E~01 1.193E~01 6.016E-03 3.001E-04 1.486E-07 1.659E-09 0.000E+00 0.000E+00
U-235 Pa-231 1.000E+00  0.000E+00 3.022E-05 1.121B-04 1.607E-04 1.661E-04 1.314E-04 5.948E-05 1.929E-04 1.920E-04 1.900E-04
U-235 Ac-227 1.000E+00  0.000E+00 1.327E~06 2.564E-05 7.690E-05 2.393F-04 2.780E-04 1.782E-04 3.233E-04 3.264E-04 3.229E-04
U-235 SDSR(3) 5.267B-01 4.541E-01 2.509E-01 1.195B~01 6.422E-03 7.095E-04 2.378E-04 5.162E-04 5.184E-04 5.129E-04
0-238 U-238 1.000E+00  1.326E-01 1.142E-01 6.297E-02 2.991E-02 1.440E-03 6.834E-05 2.950E-08 1.672E-09 0.000E+00 0.000E+00
U-238 U-234 1.000E+00  0.0Q0E+00 1.392E~07 3.836E-07 3.652E-07 4.931E-08 3.612E-09 2.429E-12 1.495E-12 0.000E+00 0.000E+00
U-238 Th-230 1.000E+00  0.000E+00 1.487E-12 2.529E-11 6.466E-11 1.192E-10 1.058E-10 S.604E-11 3.079E-10 3.003E-10 3.974E-10
U-238 Ra-226 1.000E+00  0.000E+00 1.191E-14 1.106E-12 6.244E-12 5.242B-11 9.973E-11 1.499E~10 2.336E-09 2.348E-09 3.334E-09
U-238 Pb-210 1.000E+00  0.000E+00 1.269E-17 4.714E-15 5.205E~14 1.187E-12 3.164E-12 5.319E-12 2.012E-08 2.023E-08 2.886E-08
0-238  2DSR(j) 1.326E-01 1.142E~01 6.297E-02 2.991E-02 1.440E-03 6.834B-05 2.971E-08 2.444E-08 2.288E-08 3.259E-08

Branch Fraction is the cumulative factor for the j’th principal radiomuclide daughter: CUMBRF(j) = BRF(1)*BRF(2)* ... BRF(j).
The DSR includes contributions from associated (half-life < 0.5 yr) daughters.

Single Radionuclide Soil Guidelines G(i,t) in pCi/g
Basic Radiation Dose Limit = 75 mrem/yr

Huclide

(i) t= 0.000E+00 1.000B+00 5.000E+00 1.000B+01 3.000E#01 5.000E+01 1.000E+02 3.000E+02 5.000E+02  1.000E+03
An-241 2.381E402 2.389E+02 2.422E+02 2.463E+02 2.973E+02 3.657B+02 7.112F+02 2.801E+07 3.851E+07 8.537E+07
Co-60 8.160E+00 9.723E+00 1.960E+01 4.713E+01  1.588E+03 S5.441B+04 4.317E#08 *1.131E+15 #1.131E+15 #1.131E+15
Cs-137 3.687E+01 3.812B+0)1 4.357E+01 5.153E+01 1.016E+02 2.033E+02 1.324B#03 #8.701E+13 #8.701E+13 #8,701E+13
Eu-152 1.850E+01 1.961E+01 2.471E#01 3.303E+01 1.062E+02 3.471E+02 7.698B+03 *1,765E+14 #1.765E+14 *1,765E+14
Fu-154 1.696E+01 1.846E+01 2.590E+01 3.958E#01 2.179E+02 1.214F+03 1.023E+05 #2.639B+14 #2.639E+14 #2.639E+14
Fu-155 6.4678+02 7.470E+02 1.330E#03 2.738E+03 4.911E+04 8.863E+05 1.327EH09 #4.651E+14 #*4.651E+14 *4.651E+14
H-3 1.965B+04 2.838E+04 #9,504E+15 #9.594E+15 #9.594B+15 %9.594E+15 %9,594B+15 *9.594E+15 *9,594E+15 %9.594E+15
Pu-238 2.966E+02 3.004B+02 3.165E#02 3.377E+02 5.003E+02 7.591E+02 2.599E#03 2.738B+07 1.649E+08  3.938E+09
Pu-239 2.695E+02 2.708B+02 2.764E+02 2.836E+02 3.589E#02 4.653B+02 1.074E+03 2.764B+10 3.322E+10 3.260E+10
Pu-240 2.695EH02  2.709E+02 2.766E+02 2.839E+02 3.599E+02 4.673E+02 1.083E+03 9.377E+08 1.166E+09  1.229E+09
Ra-226 1.074E+01 1.079E+01 1.099E+01 1.128B+01 1.290E+01 1.527E+01 2.753E+01 %9.882B+11 *9,882F+11 #9,.882E+11
Sr-90 2.462E+02 5.737E402 1.691E+04 1.162E+06 3.666E+02 9.389E+08 #£1,365B+14 #1.365E+14 *1.365E+14 #1.365E+14
U-234 1.320E+03 1.532B+03 2.773B#03 5.821E+03 1.271E#05 2.012B+06 6.525E+06 9.559E+06 4.313E+06 1.984E+06
0-235 1.424E402 1.652B+02: 2.990E+02 6.274E+02 1.168B+04 1.057E+05 3.154E+05 1.453E+05 1.447EH05 1.462E+05
0-238 5.658E+02 6.566E+02 1.191B+03 2.508E+03 5.207E+04 #3.360E+05 #3.360B#05 #3.360B+05 #3.360E+05 #3.360E+05

#1t specific activity limit

o — et t— ——————— c—— " ————
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Attachment B
Calculation Package for Residual Radioactive Material
in the Soil Buried under 3' of Clean Cover
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RESRAD, Ver=iocn 5.61 Tv Limit = 0.5 year 09/18/96 09:35 Page 2
Surmary : Bldg. 445 Failure of Institutional Controls: Soil w 1 m. Cover 7Smrem
File ¢ C:\RESSEI\CGU_I\B44SCOV.DAT

Dose Conversion Factor (and Related) Parameter Summary
File: DOSFAC.BIN

0 Parameter
Naze

B-1 O Dose ccnversicn factors for inhalation, mrem/pCi: o]

D-1 Eu-154 9.550E-06 O 9.550E-06 O DCF3( 7)

D-1 Bu-155 1.5308-06 O 1.530E~06 O DCF3( 8)

D-1 Gd-152 1.610E-0¢ 1.610E~04 O DCF3( 9)

D-1 O Sr-90+D
D-1 O Th-228+D
D-1 0O Th-229+D

1.530E-04
8.080E-04
4.0305-03

.5308-04 O DXF3(19)
-0B0E-04 D DCF3(20)
.030B-03 O DCF3(21)

o
a
a] a
B-1 O Ac-227+D 0 6.7205+00 O 6.720E+00 O DCF2( 1)
B-1 0O am-241 0 ¢.4405-01 O {.4408-01 O DCF2( 2)
B-1 0O Co-60 0 2.190B-04 O 2.190E-0&4 O DCF2( 3)
B-1 0O C3-137+D 0 3.1908-05 O 3.190E-0S O DCF2( 4)
B-1 O Bu-152 0 2.210E-04 Q 2.210E-04 O DCF2( 5)
B-1 O Eu-154 O 2.8605-04 O 2.860B-04 O DCF2( 7)
B-1 0O Eu-1S5 0 4.1408-05 O 4.1405-05 O DCF2( 8)
B-1 0O Gd-152 O 2.4308-01 O 2.430B-01.0 DCF2( 9)
B-1 0O H-3 0 6.400B-08 O 6.4005-08 O DCF2(10)
B~1 O Np-237+D 0 5.400B~01 O 5.4005-01 O DCF2(11)
B~l 0 Pa-~231 0 1.2805400 O 1.280E+00 O DCF2{12)
8-1 0O Pb~210+4D 0 2.3205-02 O 2.3208-02 O DCF2(13)
B-1 O Pu-238 0 3.9208-01 O 3.920E-01 O DCF2(14)
B-1 0O Pu-239 Q 4.2908~01 O 4.290B-01 O DCF2(15)
B-1 O Pu-~240 0 4.29505-01 O 4.290E-01 O DCF2(16)
B-1 0O Ra=226+D 0 8.600E-03 O 8.600B-03 O DCF2(17)
B-1 O Ra-2284D 0 5.0805-03 O 5.0808-03 O DCF2(18)
B-1 0O Sr-904D 0 1.3108-03 O 1.310E-03 O DCF2(19)
B-1 O Th-228+D 0 3.450E~01 O 3.450E-01 O DCF2(20)
B=-1 0O Th-229+D 0 2.160E+00 O 2.160B+00 O DCF2(21)
B-1 0O Th-230 Q0 3.2605~-01 O 3.260E-01 0 DCF2(22)
B-1 O Th-232 0 1.640E+00 O 1.640E+00 O DCF2(23)
B-1 O U-233 0 1.350E~01 O 1.350E-01 O DCF2(2¢)
B-1 0 U-23¢ 0 1.320E~01 O 1.320E-01 O DCF2{25)
B-1 0O U-235+D 0 1.2305-01 O 1.230E-01 O DCF2(26)
B~1 O U-236 0 1.250E-01 O 1.250E-01 O DCF2(27)
B-1 0 U-238+D 0 1.180E-01 O 1.1808-01 O DCF2(28)
o] a] ] a
D-1 O Dese cenversion factors for ingestion, mrem/pCi: [sd c a
D=1 O Ac-227+D 0 1.480E-02 0 1.480B-02 O DCF3( 1)
D-1 O am-2{41 0 3.640E-03 O 3.6408~03 O DCE3( 2)
D-1 0O Co-60 0 2.690E-05 O 2.6908-05 O DCF3( 3)
D-1 0.C3-137+D 0 5.0008-05 O 5.000B-05 O DCE3( 4)
D-1 O Eu-152 0 6.480E-06 O 6.4808-06 O DCF3( 5)
a a a
] a o
a a o
D-1 0O E-3 0 6.400E~08 O 6.4005-08 O DCF3(10)
D-1 0O Np~237+D 0 4.480E-03 O 4.440E~03 O DCF3(11)
D-1 0O Pa-231 0 1.060E-02 O 1.060E-02 O DCF3(12)
D-1 O Pb-210+D 0 7.270£-03 O 7.270E-03 O DCF3(13)
D-1 0O Pu-238 0 3.2005-03 O 3.200E-03 O DCF3(14)
D-1 0 Pu-239 0 3.540E-03 O 3.580E-03 O DCF3(15)
D-1 0O Pu-240 0 3.5405-03 O 3.540B-03 O DCF3(16)
D-1 O Ra-226+D 0 1.3308-03 O 1.330E-03 O DCF3(17)
D-1 0O Ra-228+D 0 1.4405-03 O 1.440B-03 O DCF3(18)
a] g1
) os
o] G4
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RESRAD, Version 5.61 Tt Limit = 0.5 year 09/18/96 09:35 Page 3
Summary : Bldg. 445 Failure of Institutional Centrols: Soil w 1 m. Cover 75zrea
File 2 C:\RESS6I\CU_I\B&4SCOV.DAT

Dose Conversion Factor (and Relatod) Parameter Summary (continued)
File: DOSFAC.BIN

o O Curzent O O Parameter
Menu O Parameter 0 Value O Defamlt O Name
Ll_lrllllI'llllllll]lllllllllllllllIll"Illlllllllllllllllll'lllllllIllllll’llllllll]][llrlllllllllllll’llll‘lTﬂ
D-1 0O Th-230 O 5.4B0E-04 O 5.480E-04 O DCF3(22)
D-1 0O Th-232 0 2.7308-03 O 2.730E-03 O DCF3(23)
b-1 0 u-233 0 2.8905-04 O 2.850E-04 O DCF3(24)
D-1 0 y-234 O 2.830E-04 O 2.830E-04 0 DCF3(25)
D-1 0O U-235+D 0 2.670E-04 D 2.6705-04 O DCF3(26)
D-1 0 u-236 O 2.6905~04 O 2.690E-04 O DCF3(27)
D-1 O U-238+D O 2.690B-04 O 2.650E-04 O DCF3(28)

2] s) 0
D-34 O Food transfer factors: 0 a]
D-34 O Ac-227+D , plant/soil concentration ratio, dimensicnless 2,5008-03 O 2.5008~03 O RTF( 1,1)
D-38 O Ac~227+D , beef/livestock-intake ratio, (pCi/kg) / (pCi/d) 2.000E-05 O 2.000B-05 O RTF( 1,2)
D-34 O Ac-2274D , nilk/livestock-intake ratio, (pCi/L)/ (pCi/d) 2.000E~05 O 2.000E-05 O RTF( 1,3)
D-34 O 1] ]
D-34{ O An-241 , plant/seil ccncentration ratio, dimensicnless 1.0008-03 O 1.0008~03 O RTF( 2,1)
D-34 O Az-241 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) $.000E-05 O 5.0008-05 O RTF( 2,2)
D-3( 0 Az-241 , milk/livestock-intake ratio, (pCi/L}/ (pCisd) 2 3)

o ]
D=-34 O Co~-60 . plant/soil concentraticn ratio, dimensionless
D~3¢ O Co-~60 . beef/livestock-intake ratio, (pCi/kg)/ (pCi/d)
D-34 O Co-60 , milk/livestock-intake ratio, (pCi/L}/(pCi/d)

00E-02 O 8.000E-02 O RTE(

2
2
.000E-06 O 2.000E~06 O RTF( 2,
3
3

NN o

[«
-000E-02 O 2.000E~-02 O RTF(
.000E-03 O 2.000E-03 O RTF( 3,3)

3]

0

=}

o

a

o

[s]

a

g

0

Q

=]

a
D-34 O [s] a] o]
D-34 O Cs-137+D , plant/soil concentration ratio, dimensicnless O 4.000E-02 O 4.000E-02 3 RTF( 4,1)
D-34 O Cs-137+D , beef/livesteck-intake ratio, (pCiskg)/ (pCi/d) O 3.000E-02 O 3.000E~-02 O RYF( £,2)
D-34 O C3-137+D , milk/livestock-intake ratio, (pCi/L)/ (pCi/d) 0 8.000E~03 D 8.000E-03 O RTE( 4,3)
D-34 0 a] g 0
D-34 O Bu-152 , plant/scil concentration ratio, dimensionless 0 2.5008-03 O 2.5008-03 O RTF( 5,1)
D-34 O Eu-152 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) O 2.000E-03 O 2.000B-03 O RIF( 5,2)
D-34 O Eu-152 , milk/livestock-intake ratio, (pCi/L)/ (pCi/d) 0 2.000E-05 0 2.000E-05 O RTF({ 5,3)
D-384 0 a C o
D~-34 O Bu-154 , plant/soil concentration ratio, dimensicnless 0 2.500E-03 O 2.5008-03 O RTF( 7,1)
D-34 D Eu-15¢ , beef/livestock-intake ratio, ‘(pCiskg)/ (pCi/d). 0 2.000E-03 O 2.000E-03 O RTF({ 7,2)
D-34 O Bu-154 . milk/livestock-intake ratio, (pCi/L)/(pCi/d) 0 2.000E-05 O 2.000E-05 g RTE( 7,3)
D-34 O a o
D-34 O Eu-155 , plant/soil concentraticn ratio, dirensicnless 0 2.5008-03 O 2.500E-03 O RTF( 8,1)
D-34 O Eu-1S5 , beef/livestock-intake ratio, (pCiskg)/(pCi/d) 0 2.0008~03 O 2.000E-03 T RTF( 8,2)
D-3{ O Eu-155 , milk/livestock-intake ratio, (pCis/L}/(pCi/d) O 2.000E~05 O 2.000E-05 O RTF( 8,3)
D-34 0 ] ] e]
D-34 O Gd-152 , plant/soil concentration ratio, dizensionless 0 2.5008-03 O 2.500E-03 O RTF{ 9,1)
D-34 0 Gd-152 , beef/livestock-intake ratio, (pCi/kg) / (pCi/d) 0 2.000E-03 O 2.0005-03 O RTF( 9,2)
D-34 0 Gd-152 , milk/livestock-intake ratio, (pCi/L)/ (pCi/d) 0 2.000E-05 O 2.000E-05 O RTF( 9,3)
D-34 O o a ]
D-34 0 8-3 . plant/soil concentration ratio, dimensicnless 0 §.8005+00 O 4.800E+00 O RIF(10,1)
D-34 O B-3 » beef/livestock-intake ratio, (pCi/kg)/ (pCi/d) O 1.200E-02 B 1.2008-02 O RIF(20,2)
D-3¢4 O R-3 , milk/livestock~intake ratio, (pCi/L)/ (pCi/d) 0 1.000E-02 O 1.0008-02 g RTF(10,3)
D-34 0 o] ]
D-34 O Np-237+D , plant/soil concentration ratio, dimensicnless 0 2.000E-02 O 2.000E-02 O RTF(11,1)
D-34 O Np-2374D , beef/livestock-intake ratio, (pCi/kg)/{(pCi/d) 0 1.000E-03 D 1.000E-03 O RTF(11,2)
D-34 O Np-237+D , milk/livestock-intake ratio, (pCi/L)/ (pCi/d) 0 5.0005-06 O 5.000E-06 O RTF{11,3)
D-34 O o o aQ
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File: DOSFAC.BIN

a 0 cCurrent QO O Parameter
Menu O Parameter Q0 Value O Default 0O Naze

D-34 O Pa-231 , plant/soil concentration ratio, dimensionless
D-34 O Pa~231 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d)
D-34 O Pa~231 , milk/livestock-intake ratio, (pCi/L)/(pCisd)
D=3t 0

D-34 0 Pb-210+D , plant/soil concentration ratio, dimensicnless
D-34 O Pb-210+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d)
D-3{ O Pb-210+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d)
D-34 O

D-3{ O Pu-238 plant/soil ccncentzation ratio, dimensicnless
D-34 O Pu-238 » beef/livestock-intake ratio, (pCi/kg)/(pCi/d)
D-34 O Pu-238 , milk/livestock-intake zatio, (pCi/L)/(pCi/d}

-000E-02 O 1.0005-02 O RTF(12,1)

.000B-03 O 5.000E-03 O RTIF(12,2)

-.000E-06 O 5.0008-06 O RTF(12,3)
a u]

.000E-02 O 1.0005-02 D RTF(13,1)

.000E-04 O 8.0005-04 O RTF(13,2)

-000E-04 O 3.000E-04 O RTF(13,3)
u] a

.000E-03 O 1.0C0E-03 O RIF(14,1)

-000E-0¢ O 1.000E-04 O RTF(14,2)

.0008~-06 O 1.0005~-06 O RTF(14,3)

W oo s (LN g

el

D-3¢ O [n] s}
D-3¢ O Pu-239 , plant/soil concentration ratio, dimensionless 1.0008-03 O 1.00085-03 O RTF(15,1)
D-31 O Pu-23% , boef/livestock-intake ratio, (pCi/kg)/(pCi/d) 1.000E~08 O 1.000E-0¢ O RTF(1S5,2)
D-31 O Pu-23% , =ilk/livestock-intake ratio, (pCi/L)/(pCi/d) 1.0005-06 O 1.000E-06 O RTF(1S,3)
p-3t O o o

D-34 O Pu-280 , plant/scil concentration ratio, dimensicnless
D-34 O Pu-240 , beef/livestock-intake ratio, (pCi/kg)/(pCisd)
D-34 O Pu-240 , milk/livestock-intake ratio, (pCi/L)/(pCisd)
D-34 O

D-38 O Ra-226+D , plant/soil concentration ratio, dinensionless
D-34 O Ra-226+D , beef/livestock-intake zatio, (pCi/kg)/(pCi/d)
D-34 O Ra-226+D , milk/livestock-intake ratio, (pCi/L)/ (pCi/d)
D-31 0

D-34 O Ra-228+D , plant/scil concentration ratio, dimensicnless
D-34 O Ra-228+D , beef/livestock-intake ratio, (pCi/kg}/(pCi/d)
D-3¢ O Ra-228+4D , nilk/livestock-intake ratio, (pCi/L)/ (pCi/d)

1.0008-03 O 1.000E-03 D RTF(16,1)
1.000E-04 O 1.0005-04 O RIF(16,2)
1.000E~06 O 1.000E-06 O RTF(16,3)
s} o]
4.000E-02 O 4.000E~02 O RTF(17,1)
1.0008-03 O 1.000E-03 O RTF(17,2)
1.000E-03 O 1.000E-03 O RTF(17,3)
a 2]
4.000E-02 O £.000E-02 O RTF(18,1)
1.0008-03 Q 1.000E-03 O RTF(18,2)
1.0005-03 0 1.000E-03 D RTF(18,3)

D-34 O o] g

D-34 O Sr-90+D , plant/soil concentration ratio, dimensicnless 3.000EB-01 O 3.000BE-01 O RTi'(19,1)
D-34 O Sr-90+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 8.000E-03 O 8.0005-03 O RTE(i9,2)
D-38 O Sz~-90+D , milk/livestock-intake ratio, (pCis/L)/ (pCi/d) 2.0008-03 O 2.000E-03 O RTF(19,3)
D-34 0 [s] 8]

D-3¢ O Th-228+D , plant/soil concentration ratio, dimensionless 1.0008-03 O 1.000E-03 O RTF(20,1)
D-34 O Th-2284D , beef/livestock-intake ratio, (pCiskg)/(pCisd) 1.0005-04 O 1.0005~04 O RTF(20,2)
D-34 O Th-228+D , milk/livestock-intake ratio, (pCis/Ll)/(pCi/d) 5.000E-06 O 5.000E-06 O RTF(20,3)
D-34 O 5] a

D-34 O Th~229+D , plant/soil concentration ratio, dimensionless 1.0005-03 O 1.000E-03 O RTF(21,1)
D-34 O Th-229+4D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 1.0005~04 O 1.000E-04 O RTF(21,2)

D-34 O Th-229+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) $.000E-06 O 5.000E-06 O RTF(21,3)
ju]

0000000000000 00000000ONNODODOONOONDOODo0OO00aONDOO00

D-34 O a]

D-3¢ O Th-230 , plant/soil concentraticn ratio, dimensicnless 1.000E-03 O 1.0008~03 O RTF(22,1)
D-34 O Th-230 + beef/livestock-inteke ratioc, (pCi/kg)/(pCi/d} 1.000E-0¢ O 1.000E-04 O RTF(22,2)
D-3¢ O Th-230 , milk/livestock-intake ratio, (pCi/L)/(pCi/qd) 5$.000E-06 D 5.000E-06 O RTF(22,3)
D-3¢ O 3] u]

D-34 O Th-232 , plant/soil concentration ratio, dimensicnless 1.000E-03 D 1.000E-03 O RTF(23,1)
D-34 0 Th-232 , beef/livestock-intake ratio, (pCi/kg)/ (pCi/d) 1.000E-04 O 1.000E-0¢ O RTF(23,2)
D-3%1 0 Th-232 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 5.000E-06 D 5.000E-06 O RTF(23,3)
D-34 0 a] a
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o] 0 Current O 0 Parameter
Menu O Parameter 0 Value O Default 0O Nane
LLqul'llll'lllllll]!lllllllllllllllllllllllr‘['llll]lllll]_u_[llujlllll]lI'lllllll‘lllIIIIIIIII]III!'TTIT]I!

D=-34 O U-233 » plant/soil ceacentration ratio, dimensionless 2.5005~03 O 2.500E-03 O RTF(24,1)
D~34 O U-233 » beef/livestock-intake ratio, (pCiskg)/(pCi/d) 3.4005-04 O 3.400E-0¢4 O RTF(24,2)
D-34 O U-233 . milk/livestock-intake zatio, (pCi/L)/(pCi/d) 6.000E-04 O 6.0008-0¢4 O RTF(24,3)
D=34 O o o
D-34 O U-224 + plant/soil cencentraticn ratio, dimensicnless 2.500E-03 O 2.500E-03 D RTF(25,1)
D-34 O U-234 . beef/livestock-intake ratio, (pCiskg) / (pCi/d) 3.400E-04 O 3.4C0E-04 T RTF(25,2)
D-34 O U-234 » ailk/livestock-intake ratio, (pCi/L)/ (pCi/d) 6.000E-04 O 6.000E-04 O RTF(25,3)
D=3t O i g o
D-34 O U-2354D , plant/soil concentraticn ratioc, dimensicnless 2.500B~03 O 2.500E-03.0 RTF(26,1)
D-34 0 U-235+4D , beef/livestock-intake ratio, (pCi/kg) / (pCisd) 3.400E-04 O 3.4005-0¢ O RTF(26,2)
D-34 O U-235+D , milk/livestock-intake ratio, (pCi/L})/(pCi/d) 6.000E-04 O 6.000E-04 U RTF(26,3)
D=4 0 o]
D-34 O U-236 . plant/soil cencentratiocn ratio, dimensionless 2.500E-03 O 2.5008-03 D RTF(27,1)
0-34 0 U-236 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 3.400E-04 T 3.4008-04 O RTF(27,2)
D-34 O U-236 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 6.0005-04 O 6.000E-04 O RTF(27,3)
D-3¢4 O o] =]
D-3¢ O U-2384D , plant/soil cencentration ratio, dimensiocnless 2.5008-03 O 2.5008-03 O RTF(28,1)
D-34 O U-238+4D , beef/livestock-intake ratio, (pCiskg)/ (pCi/d) 3.400E-08 O 3.400E-084 D RTF(28,2)
D-34 O U-238+4D , milk/livestock-intake ratio, (pCi/sL) / (pCi/d) 6.000E-04 D 6.000E-04 O RTF(28,3)
a] a] o
D-5 O Bicaccumulation factors, fresh water, L/kg: o a
D-5 0 Ac-227+4D , fish 1.500E+01 O 1.S00E+01 O BIOFAC( 1,1)
D=5 0O Ac-227+4D , crustacea and mollusks 1.000E+03 D 1.000E+03 O BIOFAC( 1,2)
D-5 0 a a

D-5 0 An-241 , fish

D-5 O Am-281 , crustacea and mollusks
D=5 O

D-5 0O Co-60 , fish

D-5 0O Co-60 , crustacea and mollusks
D-5 0

D-S5 0 Cs-1374D , fish

D-5 O Cs-137+D , crustacea and mollusks

3.000E+01 O 3.000E+01 O BIOFAC( 2,1)
1.000E+03 O 1.000E+03 O BIOFAC( 2,2)
] [}

3.000E+02 O 3.000E+02 O BIOFAC( 3,1)
2.000E+402 O 2.000E402 O BIOFAC( 3,2)
]

2.000E+03 O 2.000E+03 O BIOFAC( 4,1)
1.000E+02 O 1.000E+02 O BIOFAC( 4,2)

0000000 NNOO0000N00000N0ND0O0N0AC00000000000OAOODONOO0
o

D-5 O a 3]
D-5 O Eu-152 , fish S$.000E+01 O 5.000B+01 O BIOFAC( 5,1)
D-$ O Eu-152 , crustacea and mollusks 1.000E+03 O 1.000E+03 O BIOFAC( S,2)
b5 0O ] a
D-5 0 Eu-15¢ , fish 5.000E8+01 O 5.000E+01 O BIOFAC( 7,1)
D-5 0O Eu-154 , crustacea and mollusks 1.000E+03 O 1.000E+03 O BIOFAC( 7,2)
D-5 O o a
D-5 0 Eu-1S5 , fish 5.000E+01 D 5.000E+01 O BIOFAC( 8,1)
D-5 0O Eu-155 + crustacea and mollusks 1.000E+023 O 1.000E+03 8 BIOFAC( 8,2)
D5 0 a a
D-5 0 Gd-152 , fish 2.S00E+01 O 2.S00E+01 O BIOFAC( 9,1)
D-5 0 Gd-152 , crustacea and mollusks 1.000E+03 O 1.000E+03 O BIOFAC( 9,2)
D-5 O [s] o]
D-5 0 H-3 , fish 1.000E+00 O 1.000E+400 O BIOFAC(10,1)
D-5 0 H-3 . crustaceaz and mollusks 1.000E+00 O 1.000E+00 O BIOFAC(190,2)
D=5 O =] [s]
D-5 0 Np-237+D , fish 3.000E+01 O 3.000E+01 O BIOFAC(11,1)
D-5 O Np-237+D , crustaces and mollusks 4.0Q00E+02 O §4.000E+02 O BIOFAC(II 2)
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o] 0 Cuzzent D 0O Parameter
¥enu O Parameter 0 Value 0O Default O Name
a2 s

D-5 0O Pa-231 , fish 0 1.000E401 O 1.000E+01 O BIOFAC(12,1)
D-5 Pa-231 , crustacea and mollusks O 1.100E+02 O 1.100E+02 O BIOFAC(12,2)
D-5 a ]

D-5 Pb~210+D , fish 3.000E+402 O 3.000E+02 O BIOFAC(13,1)
D-5 Pb-2104D , crustacea and mollusks 1.0008+02 O 1.000E+02 O BIOFAC(13,2)
D-5 8] a

D-5 Pu-238 . fish 3.000E+01 O 3.000E+01 O BIOFAC(14,1)
D=5 Pu-238 . crustacea and mollusks 1.0008+02 O 1.000E+02 O BIOFAC(14,2)
D-5 o] ]

D-5 Pu-239 , fish 3.000E401 O 3.0008+01 O BIOFAC(1S,1)
D=5 Pu-239 , crustacea and mollusks 1.000E402 O 1.000E+02 O BIOFAC(15,2)
D-5 o =}

D=5 Pu-240 , fish 3.000E+061 O 3.0005+01 0O BIOFAC(16,1)
D-5 Pu-240 , crustacea and mollusks 1.000E402 O 1.000E+02 O BIOFAC(16,2)
D-5 o] a ]

D=5 Ra-2264D , fish 5.000E+01 O 5.000E+01 O BIOFAC(17,1)
D-5 Ra-226+D , crustacea and mollusks 2.5008402 O 2.500E+02 O BIOFAC(17,2)
D=5 s} a}

D-5 Ra=2284D , fish $.000E+01 O 5.000E+01 O BIOFAC(18,1)
D-5 Ra-2284D , crustacea and mollusks 2.500E+02 O 2.500E+02 O BIOFAC(18,2)
D-5 a] ]

D=5 Sr-90+D , fish 6.000E+01 O 6.000E+01 O BIOFAC(19,1)
D-5 5z-904D , crustacea and mollusks 1.000E402 O 1.0008+02 O BIOFAC(19,2)
D-5 =] a

~2284D , fish
~-228+4D , crustacea and mollusks

1.000E+02 O 1.000E+02 O BIOFAC(20,1)
5.000E+02 5.0008+02 O BIOFAC(20,2)
0

D-5 Th-229+4D , fish 1.000E+02 1.0008+02 O BIOFAC(21,1)
D-5 Th-229+4D , crustacea and mollusks S.000E+02 O 5.0005+02 O BIOFAC(21,2)
D-5 u]
D-5 Th-230 , fish 1.C00E+02 1.000E+02 O BIOFAC(22,1)
D-5 Th-236 , crustacea and mollusks $.000E+02 O 5.0008+02 O BIOFAC(22,2)
D-5 o]
D-5 Th-232 , fish 1.000E+02 1.000E+02 O BIOFAC(23,1)
D~5 Th-232 , crustacea and mollusks 5.0005+02 O 5.0005+02 O BIOFAC(23,2)
D~5 o]

D-5 U-233 , fish 1.000E+01 1.000E401 O BIOFAC(24,1)
D-5 U-233 . crustacea and mollusks 6.000B401 O 6.0008+01 O BIOFAC(24,2)
D-5 g

D-5 U-234 ., fish 1.000E+01 1.000E+01 O BIOFAC(25,1)
D-S U-23¢ . crustacea and mollusks 6.000E+401 O 6.000E+01 O BIOFAC(2S5.2)
D-5 o]

D-5 U-235+D , £ish 1.000E+01 1.000B+01 O BIOFAC(26,1)
D-5 U-235+D , crustacea and mollusks 6.000E+01 6.000E+01 O BIOFAC(26,2)
D-5 a]

D-5 U-236 , fish 1.000E+01 1.000E401 O BIOFAC(27,1)
D-5 U-236 ., crustacea and mollusks 6.000B+01 O 6.000E+01 O BIOFAC(27,2)

wn
00000000000 000000000000DO0C000000000000D0O0ac0NOg0O0O0
0000000000000 000000NON00O000O000D0OO0D00000OD000D

oDo0oO0o00o00DO0O00000C0O00000a0

D-5 o
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a O Cucrent O 0 Paraxmeter
Menu O Parameter 0 Value O Default O Naze

D-5 0O U-238+4D , fish 0 1.000E+01 O 1.000E+01 O BIOFAC(28,1)
D-§ 0 U-2364D , crustacea and mollusks 0 6.000E+01 O 6.000E+01 O BIOFAC(28,2)
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Site-Specific Parameter Summary

a 8 User a o Used by RESRAD 0 Ppazazeter
Menu O Parazeter O Input O Default O (If different frca user input) O Naze

RO11 O Area of centaminated zone (m**2) 0 5.2008+04 T 1.000E+04 D — 0 AREA
RO11 O Thickness of ccntaminated zone (m) O 4.000E+00 O 2.000E+00 O —— 0 THICKO
RO1l O Length parallel to aquifer flow (m) 0 2.5005+02 O 1.000E+02 O — g 1CZPAQ
RO11 O Basic radiaticn dose limit (mrem/yr) 0 7.500E+01 O 3.000E+01 O — O BRDL
RO11 O Time since placement of material (yr) O 0.000E+00 O 0.000E+00 O — 0TI
RO11 O Times for calculaticns (yr) 0 1.000E+00 O 1.000E+00 O — OT(2)
RO11 O Times for calculatiens (yr) 0 S.000E+00 O 3.000E+00 O — aT(3)
RO1l O Times for calculaticas (yz) O 1.000E+01 O 1.0008+01 O ——— OT( 4
RO11 O Times for calculatiocas (yr) O 3.000E+01 O 3.000E+01 O — aT(s)
RO11 O Times for calculaticas (yr) 0 5.000E+01 O 1.000E+02 O — 0 T( 6}
RO11 O Times for calculatioms (yr) 0 1.0005+02 O 3.0008+02 O — (s J Q)]
RO1l O Times for calculaticas (yr) 0 3.000E+02 O 1.000E+03 O — 0 1( 8)
RO1l O Times for calculaticas (yr) O 5.000E+02 O 0.000E+00 O — o7T(9»n
RO11 O Times for calculaticas (yr) O 1.000E+03 O 0.000E+00 O — 0 T(10)
a a a o a
RO12 O Initial principal radicnuclide (pCi/g): Am-281 0O 1.0005+00 O 0.000E+00 O —— 0 si( 2)
RO12 O Initial principal radiocnuclide (pCi/g): Co-60 O 1.0005+00 0] 0.0005+00 O — g si( 3)
RO12 O Initial principal radicnuclide (pCi/g): Cs-137 0O 1.000E+00 O 0.000E+00 O —— gsi( )
RO12 O Initial principal radienuclide (pCi/g): Eu-152 0O 1.000E+00 O 0.0C0E+00 O ———— 0 si( 5)
RO12 O Initial principal radicnuclide (pCi/g): PEu-154 0O 1.000E+00 O 0.000E+00 O — gsi(7)
RO12 O Initial principal radicnuclide (pCi/g): Eu-155 O 1.0008+00 O 6.000E+00 O — 0 s1( 8)
RO12 O Initial principal radionuclide (pCi/g): H-3 0 1.000E+00 O 0.000E+00 O -— 0 51(10)
R012 O Initial principal radicnuclide (pCi/g): Pu-238 0 1.000E+00 O 0.000E+00 O — Q 51(1¢8)
R012 O Initial principal radicnuclide (pCi/g): Pu-239 O 1.000E+00 O 0.000E+00 O — 0 51(15)
RO12 O Ipitial principal radicnuclide (pCi/gq): Pu-240 O 1.000E+00 O ¢.000E+00 O —_— 0 s1(16)
RO12 O Initial principsl radicnuclide (pCi/g): Ra-226 0O 1.000E+00 O 0.000E+00 O — 0 51(17)
RO12 O Initial principal radicnuclide (pCi/g): Sz~%0 O 1.000E+400 O 0.0005+00 O — 0 s1(19)
RO12 O Initial principal radionuclide (pCi/g): U-234 O 1.000E+00 O 0.000E+00 O - 0 51(2%)
RO12 O Initial principal radicouclide (pCi/g): U-235 0O 1.000E+00 O 0.000E+00 O — 0 s1(26)
RO12 O Initial principal radicnueclide (pCi/g): U-238 O 1.000E+00 O 0.000E+00 O — 0 s1(28)
R012 O & ration in g cdwater (pCi/L): Anr-241 0 not used 0O 0.0005+00 0 — O wWi( 2)
RO12 O Ceacentratica in groundwater (pCi/L): Co-60 O not used 0O 0.000E+00 O — o wi( 3)
RO12 O Ccacentratica in groundwater (pCi/Ll): Cs-137 O not used 0O 0.000B+0C O — OwWl( &)
RO12 O Concentraticn in groundwater (pCi/Ll): Eu-152 O not used 0O 0.000E+00 O ——— g Wi 5)
RO12 O C ratiocn in ¢ dwater (pQi/L): Bu-154 0O not used 0 0.000E+00 O —— gwi( ")
RO12 O Ceocentraticn in groundwater (pCi/L): Eu-155 0O not used O 0.000E+00 O — o wWi( 8)
RO12 O Ceacentraticn in groundwater (pCi/L): H-3 O not used 0 0.0008+00 O —— g wWi(10)
RO12 O C ration in ¢ dwater (pCi/L): Pu-238 0O not used O 0.000E+00 O — O Wi(14)
RO12 O C: ration in g dwater (pCi/L): Pu-239 0O not used 0O 0.000E+00 O -— 0 W1(15)
RO12 O Concentraticn in groundwater (pCi/sL): Pu-240 O not used O 0.0C0E+00 O -— 0 wW1(16)
R012 O Concentratica in groundwater (pCi/L): Ra-226 O not used O 0.000E+00 O — gwi(1?
R012 O Concentraticn in groundwater (pCi/L): Sz~%0 0O not used 0O 0.000E+00 O -— g w1(19)
R012 O Cencentraticn in groundwater (pCi/L): U-238 0O not used 0D 0.000E+00 O — 0 W1(25)
RO12 O Concentration in groundwater (pCi/L): U=-235 0O not used 0 0.000E+00 U — 0 wW1(26)
RO12 O Concentraticn in grounchater (pCi/L): U=-238 0O not used 0O 0.0005+00 O — gWI(ZB)
ja] o 1] a
RO13 O Cover depth (w) O 1.000E+00 O 0.000E+00 O —— 0 COVEROQ
RO13 O Density of cover material (g/¢em**3) 0 1.660E+00 O 1.500E+00 O — O DENsSCV
RO13 O Cover depth erosicn rate (m/yr) 0 1.000E-03 O 1.0005-03 O — o vev
RO13 O Density of contaminated zone (g/cm**3) O 1.660E400 O 1.500E+00 O -— 0 DENsC2Z
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Site-Specific Parameter Surmary (centinued)

Q QO User

Paranmeter

a]

RO13 O Contaninated zcoe erosica rate (m/yr) 0 1.000E-03 8 1.000E-03 o vz
RO13 O Contaninated zone total poresity 0 2.3008-01 O £.0008-01 0 TecZ
R013 O Contaminated zone effective porosity 0 2.400E-01 D 2.0008-01 0 EpCZ
R013 O Contaminated zone hydraulic conductivity (z/yr) O 5.000E+03 O 1.0005+01 0 BCCZ
RO13 O Contaminated zone b parameter G ¢.900B+00 O 5.300E+00 Q BCZ

RO13 O Humidity in air (g/cm**3)

RO13 O Evapotranspiraticn coefficient
RO13 O Precipitation (z/yr)

RO13 O Irrigation (m/yr)

RO13 D Irrigation mode

RO13 O Runoff coefficient

RO13 O Watershed area for nearby stream or pond (m**2)

RO13 O Accuracy for water/soil computations
s]

RO14 O Density of saturated zocne (g/cm**3)

RO124 O Saturated zone total porosity

RO14 O Saturated zcne effective porosity

RO14 O Saturated zone hydraulic conductivity (m/yr)
RO14 O Saturated zone hydraulic gradient

RO14 O Saturated zone b parameter

RO14 O Water table drop rate (m/yr)

D 6.6005+00 O 8.0005+00
C 4.6008-01 O 5.0005-01
0 1.2305+00 O 1.0008+00
Q0 2.6005-01 O 2.000B5-01
O overhead 0O overhead
0 2.0008-01 O 2.000E~01
0 1.000B+06 O 1.000E+06
0 1.0005-03 O 1.000E-03
]
1.660E+00 O 1.500E+00
3.3005-01 O 4.000E-01
2.4005-01 O 2.000E-01
2.0005+404 O 1.000E+02
4.8005-03 O 2.000E-02
4.900E+00 O 5.300E+00
1.0005-03 O 1.000E-03
1.800E+01 O 1.000B+01

onpoo
Fg]
i

0 IDITCH

mgg

oopnooONoOOODOOONDOO
58
N

RO14 O Well pump intake depth (n below water table) DWIEWT
RO14 O Model: Nondispersion (ND) or Mass-Balance (MB) ND a Ko MODEL
RO14 O Well pumping rste (m**3/yr) 2.500E+02 O 2.500E+02 oW
o a
RO15S O Nunber of unsaturated zcome strata 0 o1 -— NS
a o]
RO16 O Distribution coefficients for Am-241 ]

[2)=RejajalaRolofef o ulualnlalaln e oNaa uloYa e oRululoNulolo o alelalx]

000000N0ON0000000ND000NO00N00000C00O0DBo0OON00DON00OA0O0

R016 O Contaminated zcne (cm**3/g) 1.900E403 O 2.000E+01 -— 0 paNuce( 2)

R0O16 O Saturated zone (cm**3/g) 1.90085+03 O 2.000E+01 -— 0 payucs( 2)

RO16 O Leach rate (/yr) 0.000E+00 O 0.00085+00 5.3248-05 O ALEACH( 2)

RO16 O Solubility coastant 0.000E+00 O 0.000E+00 not used O SOLUBK( 2)
a ] a

RO16 O Distribution coefficients for Co-60 2] a

R016.0 Cecntaminated zone (ca**3/q) 6.000E+01 O 1.000E+03 — a pawuce( 3)

RO16 O Saturated zone (cm**3/g) 6.000E+01 O 1.000E+03 — 0 DANUCS({ 3)

R016 O Leach rate (/yr) 0.000E+00 T 0.000E+00 1.683E-03 O ALBACH( 3)

R016 O Solubility constant 0.000E+00 O 0.000E+00 not used g SOLUBK( 3)
0 [s]

RO16 O Distributicn coefficients for Cs-137 3] s}

R0O16 0 Contaminated zone (cm**3/g) 2.800E+402 O 1.000E+03 -— O paNucc( &)

RO16 O Saturated zone (c=**3/9g) 2.800E+02 O 1.0005+03 — 0 bawcs( 4)

RO16 O Leach rate (/yr) 0.000E+00 O 0.000E+00 3.612E-04 0 ALEACH( 4)

R0O16 O Solubility constant 0.000E+00 O 0.000B+00 not used 0 SOLUBK( &)
] o o

RO16 O Distributicn coefficients for Eu-152 o ]

RO16 O Contaminated zone (cm**3/g) 5.800E+02 D-1.000B+00 -— 0 DANUCCK S)

RO16 O Saturated zome {(cm**3/q) 5.800E+02 0-1.0005+00 — 0 DANuUCS( S)

R0O16 O Leach rate (/yr) 0.000E+00 O 0.000E+00 1.744E-08 0 ALEACH( $S)

RO6 O Solubility constant 0.000E+00 O 0.0005+00 not used 0 SOLUBK( S)
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Site-Specific Parameter Summary (continued)

Q O User O a Used by RESRAD O Parameter
Menu O 0 Input 0O Default 0O (If different frem user input) O Name

RO16 O Distribution coefficients for Eu-154 o] o s} o

RO16 O Contaninated zone (cz**3/g) 0 5.800E+4+02 O-1.000E+00 O — O DONucC( 7)

RO16 O Saturated zcne (em°**3/g) 0 5.800E+02 O-1.000E+00 B — 0 pauCs( 7y

RO16 O Leach zate (/yr) 0 0.000E+00 O 0.0008+00 Q 1.744E-04 O ALEACH( 7)

RO16 O Solubility cecastant O 0.000E+00 O 0.000B+00 O net used 0 SOLUBK( 7)
=} ] 2} a o}

R0O16 O Distribution coefficients for Eu-155 u] g o o)

RO16 O Contaminated zcne (cm**3/g) 0 5.8008+402 0-1.0008+00 O —— 0 payucc( 8)

RO16 O Saturated zocme (cm**3/g) 0 5.8005+02 O-1.000B+00 O — O DCNUCS( 8)

RO16 O Leach rate (/yx) 0 0.000E+00 O 0.000B+00 O 1.744E-08 O ALEACH( 8)

RO16 QO Solubility cocnstant 0 0.000E+00 O 0.0008+00 O not used 0 SOLUBK( 8)
[a} a] a o] g

RO16 U Distribution coefficients for H-3 a o a] a

R0O16 O Comtaminated zcne (cz=**3/g) O 0.000E+00 O 0.000E+00 O —— O DCNUCC(10)

RO16 O Saturated zcne (cm**3/g) 0 0.0005+00 O 0.0005+00 O _— 0 DONUCS (10}

RO16 O Leach zate (/yr) O 0.000E+00 O 0.000E+00 O 1.021E+00 O ALEACH(10)

RO16 O Solubility constant O 0.000E+00 O 0.000E+00 O not used 0O SOLUBK(10)
a g a o o]

RO16 O Distribution coefficients for Pu-238 [u] o] a o

RO16 O Centaminated zone (cm**3/g) 0 S.500E+02 O 2.000E+03 O — 0 DCRUCC(14)

RO16 O Saturated zcne (cm**3/q) 0 5.500B+02 O 2.000E+03 O —— O DCRUCS (14)

RO16 O Leach rate (/yr) O 0.000E+00 O 0.000B+00 O 1.839e-08 0O ALEACH(14)

RO16 O Solubility coenstant 0O 0.C00E+00 O 0.000E+00 O not used 3 SOLUBK(14)
a a 2] a

RO16 O Distribution coefficients for Pu-239 o ] g o}

RO16 O Contaminated zone (cm**3/g) 0 5.500E+02 O 2.000B+03 G —— O DQUCC(15)

RO16 O Saturated zcne (cm**3/q) 0 5.500B+02 O 2.000E+03 O - 0 DONUCS (15)

RO16 O Leach rate (/yr) 0 0.000E+00 O 0.000E+00 O 1.839E-0¢ 0O ALEACH(15)

RO16 O Soludbility constant 0 0.000E+00 O 0.000E+00 O not used g SQOLUBK(15)
a o o ]

RO1¢ {) Distributicn coefficients for Pu-240 o o s} o

RO16 O Contaninated zone (cm**3/g) Q 5.500E+02 O 2.000E+03 O — O DCNUCC(16)

RO16 O Saturated zcne (cm**3/g) 0 5.5008+02 O 2.0008+03 O ——— 0O DQNUCS(16)

RO16 O Lleach rate (/yz) 0 0.000E+00 O 0.000E+00 O 1.839E~04 0 ALEACH(16)

RO16 O Solubility constant 0 0.000E+00 O 0.000BE+00 O not used g SOLUBK(16) -
a a 0 a

RO16 O Distribution coefficients for Ra-226 a a o o}

RO16 O Contaminated zone (em**3/g) 0 S.000E+02 O 7.000E+01 O —~— 0 DQYUCC(17)

RO16 O Saturated zcne (cm**3/q) 0 5.000E+02 O 7.000E+01 Q — 0 DANUCS(17)

RO16 O leach rate (/yr) 0 0.000E+00 O 0.0005+00 O 2.0238-04 O ALEACH(17)

RO16 O Solubility constant 0 0.000E+00 O 0.000E+00 O not used g SOLUBK(17)
a} a a 3]

RO16 O Distribution coefficients for Sr-90 a o o] a

R016 O Contaminated zcne (em**3/g) 0 3.000E+00 O 3.000B+01 O — 0 DXNUCC(19)

RO16 O Saturated zeme (cz**3/qg) 0 3.000E+00 O 3.000E+01 O — 0 DQNUCS (19)

RO16 O Leach rate (/yr) 0 0.000E+00 O 0.000E+00 O 3.264E-02 O ALEACH(19)

RO16 O Sclubility censtant 0 0.000E+00 O 0.000E+00 O not used O SOLUBK(19)
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Site-Specific Parameter Summary (continued)

s] 0 User s} Q Used by RESRAD 0 Paranmeter
Menu O Parameter a Input O Default 0O (If different frem user input) O Name
llllllllllllll"lllllllllll’]llllll'llllll'llml’lll’ll'_lll'lllullll'llllllllllll[l]llllllllllllllilllllllllllllllll'lllll’]'ll_llllllll
RO16 O Distribution coefficients for U-234 a o] a
RO16 O Contaminated zone (cm**3/g) 0 1.7005+01 D 5.000E+01 O -—— 0 DANUCC(25)
RC16 O Saturated zcne {(cm**3/g) 0 1.700E+01 O 5.0005+01 O — 0 DONUCS (25)
RO16 O Leach rate (/yr) 0 0.000E+00 O 0.000E+00 O 5.917E-03 O ALEACH(2S)
RO16 O Solubility censtant O 0.0005+00 O 0.000E+00 O not used O SOLUBK(2S)

o s} 0 a a
R016 O Distribution coefficients for U-235 a] o] 0 8]

RO16 O Ceontaminated zone (cm**3/g) 0 1.700B+01 O 5.000E+01 O —— 0 bexucc(26)
RO16 O Saturated zone (cm**3/g) 0 1.7005+01 O 5.0005+01 Q -— O DANUCS (26)
RO16 O Leach rate (/yr) 0 0.000B+00 O 0.000E+00 O 5.9178-03 O ALEACH(26)
RO16 O Solubility constant 0 0.000E+00 O 0.0008+00 O not used 0 SOLUBK(26)

o o] 8] a a

RO16 O Distribution coefficients for U-238 o] o o] ]
RO16 O Ccataninated zone (cm*<*3/g) 0 1.700E+01 0 5.000E+01 O — 0 DeNuce(28)
RO16 O Saturated zone (cm**3/g) 0 1.700B+01 O 5.000E+01 O -— 0 DONUCS (28)
RO16 O leach rate (/yr) 0 0.0008+00 O 0.000E+00 1 5.917E-03 O ALEACH(28)
RO16 O Solubility censtant O 0.000E+00 O 0.000E+00 O not used O SOLUBK(28)

a g [s] o ]

RO16 O Distribution coefficients for daughter Ac-227 o] 0 =] a

RO16 O Contaminated zcme (cm**3/g) 0 4.500E+02 O 2.000B+01 O — 0 pavuce( 1)

RO16 O Saturated zome (cm**3/g) 0 4.500E+02 O 2,.000E+01 O —— 0 DNUCs( 1)

RO16 O Lleach rate (/yr) O 0.000E+00 O 0.000E+0C¢ O 2.248E-04 0 ALEACH( 1)

RO16 O Solubility censtant 0 0.000E+00 O 0.000E+00 O not used O SOLUBK({ 1)
o] 3] o] Q ]

RO16 O Distribution coefficients for daughter Gd-152 a] o] g o]

RO16 O Centaminated zone (c=**3/g) 0~1.0008+00 0O-1.000E+00 O $.758E+402 0 pawec( 9)

RO16 O Saturated zcne (cm**3/g) 0~1.000E+00 O-1.000E+00 © S$.758E+02 O pawucCs( 9)

RO16 O Leach rate (/yr) 0 0.000E+00 O 0.000E+00 O 1.757E-04 0 ALEACH( 9)

RO16 O Solubility censtant 0O 0.000E+00 G 0.000E+00 O not used g SOLUBK( 9)

s] b o] a

RO16 O Distritwtioc coefficients for daughter Np~237 o] ] 8] ]
RO16 O Contaminated zone (cm**3/g) 0 5.000E+00 0O-1.000E+400 O — 0 pewucc(11)
RO16 O Satuzated zone (cm**3/q) O 5.000E+00 0-1.000E+00 O — 0 DQWUCS(11)
RO16 O Leach rate (/yr) O 0.000E+00 O 0.000E+00 O 1.984E-02 Q ALEACH(11)
RO16 O Solubility constant O 0.000E+00 O 0.000E+00 O not used g SOLUBK(11)

] o] o 8]

RO16 O Distridution coefficients for daughter Pa-231 a g a] =}

RO16 O Ceontaminated zone (cm*+3/g) 0 5.500E+02 O 5.000E+01 O — O pavucc(12)
RO16 O  Saturated zone (cm**3/g) 0 5.500E+02 D 5.000E+01 O — 0 bavucs(12)
R016 O Leach rate (/yr) 0 0.000E+00 O 0.000B+00 O 1.8398-04 0 ALEACH(12)
RO16 D Solubility constant 0 0.000E+00 O 0.000E+00 O not used g SOLUBK(12)

a a s]

RO16 !J Distribution coefficients for d.aug'htot Pb~210 o o u] a

RO16 O Contaminated zone (cm**3/g) 0 2.700E+02 O 1.000E+02 O — O DANUCC(13)
RO16 O  Saturated zone (cm**3/g) 0 2.700E+02 O 1.000E+02 O — 0 DANUCS(13)
RO16 O Leach rate (/yr) 0 0.000E+00 O 0.000E+00 O 3.716E-04 0 ALEACH(13)
R016 O Solubility constant 0 0.000E+00 O 0.000E+00 O not used 0 SOLUBK(13)
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Site-Specific Parameter Sumary (continued)

Q la} a
Parameter 0O Default 0O
RO16 O Distribution coefficients for daughter Ra-228 g o o
RO16 O Contaminated zcne (cm**3/g) 0 5.000E+02 O 7.000B+01 Q — 0 DaNUCC(18)
RO16 O Saturated zocne (cm**3/g) O 5.0005+02 O 7.000E+01 O — O DONUCS (18}
RO16 B Lleach rate (/yr) G 0.000E+00 O 0.000E+00 O 2.0238-04 O ALEACH(18)
RO16 O Solubility constant 0O 0.000E+00 O 0.0005+00 O not used 0 SOLUBK(18)
a [s] o a aQ
RO16 O Distribution coefficients for daughter Th-228 a] [«] a] o]
RO16 O Centaminated zcone (cm**3/g) O 3.200E+03 O 6.0008+04 O ——— 0 DCNUCC(20)
RO16 O Saturated zone (cn**3/g) 0 3.200B+03 G 6.000B+0¢ O — 0 DANUCS(20)
RO16 O Leach zate (/yr) 0 0.000E+00 8 0.000E+00 O 3.161E-05 O ALEACH(20)
RO16 O Solubility coastant 0 0.0005+00 O 0.000E+00 B not used 0 SOLUBK(20)
a] a o] o g
RO16 O Distributicn coefficients for daughter Th-229 o s} 3] [}
RO16 O Cecntaminated zone (cm**3/g) 0 3.2005+03 O 6.0005+04 O — 0 DCNUCC(21)
RO16 O Saturated zone (ca**3/qg) O 3.200E+03 O 6.000B+04 O — Q pawcs(21)
RO16 O Leach rate (/yr) 0 0.000E+00 G 0.000B+00 O 3.161E-05 O ALEACH(21)
RO16 O Sclubility constant 0 0.0005+00 O 0.000E+00 O not used 0 SOLUBK(21)
o] 3] o a] o
RO16 O Distribution coefficients for daughter Th-230 ] 3] a] o]
RO16 O Contaminated zcne (cm**3/g) 0 3.200E+03 O 6.000B+04 O -——— Q pavucc(22)
RO16 O Saturated zone (en**3/g) 0 3.2005+03 O 6.000B+0¢ O — O DQVUCS(22)
R016 0 Leach zate (/yr) 0 0.000E+00 8O 0.000E+00 O 3.161E-05 O ALEACH(22)
R0O16 0 Solubility coanstant 0 0.000E+00 O 0.0008+00 O not used g SOLUBK(22})
a] g a] a]
RO16 O Distribution coefficients for daughter Th-232 o a ] a
R016 O Ccntaminated zcne (cm**3/g) O 3.200E+03 O 6.000E+04 O —— 0 poNuce(23)
RO16 0 Saturated zoae (c=**3/qg) O 3.200E+03 O 6.000E+04 O —_— 0 DAWUCS(23)
RO16 O Leach rate (/yr) 0 0.000E+00 O 0.000E+00 O 3.161E-05 0O ALEACH(23)
RO16 O Solubility comstant 0 0.000E+00 O 0.000E+00 O net used g SOLUBK{23)
o] a a] g .
R016 O Distribution coefficients fo. daughter U-233 c o) o [}
RO16 O Centaminated zone (cm**3/g) . 0 1.700E+01 O 5.0008+01 O — 0 DANUCC(24)
RO16 O Saturated zecne (cm**3/g) 0 1.700E+01 O 5.000E401 O — 0 DANUCS(24)
R016 O Leach rate (/yr) 08 0.000E+00 O 0.000E+00 D S.917E-03 0 ALEACH(24)
RO16 0 Solubility constant 0 0.000E+00 O 0.000E+00 O not used 0 SOLUBK(248)
o a a a] =}
RO16 O Distribution coefficients for daughter U-236 o] u] a 0
RO16 O Contaminated zone (cm**3/g) 0 1.700E+01 O 5,0008+01 O .- 0 pavuec(27)
R016 O Saturated zone (cm**3/q) 0 1.700B+01 O 5.000E+01 O — 0 pawucs(27)
RO16 O LlLeach rate (/yr) 0 0.000B+00 O 0.0005+00 O 5.9175-03 O ALEACH(27)
RO16 O Solubility constant 8 0.000E+00 O 0.0008+00 O not used g SOLUBK(27)
s} 3] ] a
RO17 O Inhalation rate (m**3/yr) Q 7.300E+03 G 8.400BE+03 O — 0 INHALR
RO17 O Mass losding for inhalation (g/m**3) 0 1.000E-04 O 2.0008-0¢ O ——— 0 MLINH
R017 O Dilutien length for airborne dust, iphalation (n)0 3.000E+00 O 3.0005+00 O - ]934
R017 O Exposure duration 0 3.000E+01 O 3.0005+01 O — [a3p=e)
RO17 O Shielding factor, inhalation O 4£.0005-01 D 4.000E-01 O —— O SHF3
RO17 O Shielding factor, external gamma 0 8.0005-02 O 7.000E-01 O -— O sHF1
R017 O Fracticn of time spent indoors O S.000E-01 O S.000E-01 O — O FIND
RO17 O Fracticn of time spent outdoors (on site) 0 2.500E-01 O 2.5008-01 O -— O FOTD
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Q O User a [a} Used by RESRAD 0 Parameter
Menu O Parameter 0 Input O Default O (If different frem user input) O Nane
RO17 O Shape factor flag, external gazma O 1.000E+00 O 1.000E+00 O 1 shows circular AREA. OFs
RO17 O Radii of shape factor array (used if FS = =1): O a] g
RO17 0 Outer annular radius (=), ring 1: O not used 0O 5S.000E+01 O — O RAD_SHAPE( 1)
RO17 O Outer annular radius (m), ring 2: 0 not used D 7.0715+01 0 -— 0 RAD_SHAPE( 2)
RO17 O Outer annular radius (m), ring 3: O not used O 0.0005+00 O -— 0 RAD_SHAPE( 3)
RO17 O Outer annular radius (m), ring 4: 0 not used 0 0.000B+00 O — O RAD_SHAPE( {)
RO17 O OQuter annular radius (m), ring 5: O not used 0O 0.000E+00 O -— O RAD_SHAPE( 5)
RO17 O Outer annular radius (m), ring 6: 0 not used 0O 0.000E5+00 O ~—— 0 RAD_SHAPE( 6)
RO17 O Outer annular radius (m), ring 7: 0 not used 0O 0.000E+00 O — O RAD_SHAPE( 7)
RO17 O Outer annular radius (m), ring 8: O not used O 0.0005+00 O -— O RAD_SHAPE( 8)
RO17 O Outer annular radius (m), ring 9: O not used O 0.0005+00 O -— O RAD _SHAPE( 9)
R017 0  Outer annular radius (m), ring 10: 0 not used O 0.000E+00 O — O RAD_SEAPE(10)
RO17 O Outer annular radius (m), ring 11: O not used O 0.000E+00 O — O RAD_SHAPE(11)
RO17 O Outer amnular radius (m), ring 12: 0 not used 0O 0.000E+00 O -— a )_SHAPE(12)

o} n] a ] a
RO17 O Fractions of annular areas within AREA: 0 a a g
RO17 0 Ring 1 O not used 0O 1.000E+00 O — 0 FRACA( 1)
RO17 0 Ring 2 0 not used 0 2.7325-01 0 — 0 FRACA( 2)
RO17 0 Ring 3 0 not used 0 0.0005+00 O -—_ G FRACA( 3)
RO17 0 Ring ¢ Q not used 0 0.000E+00 O — 0 FRACA( )
RO170 Ring S O not used O 0.000E+00 O -— 0 FRACA( 5)
RO17 0 Ring 6 O not used 0O 0.0005+00 O —— O FRACA( 6)
R017 0 Ring 7 O not used 0O 0.000E+00 O — O FRACA( 7)
RO170 Ring 8 Q0 not used 0O 0.000E+00 O —— Q FRACA( 8)
RO17 0 Ring 9 Q0 not used O 0.000E+00 O -— 0 FRACA( 9)
RO17 0 Ring 10 O not used 0O 0.000E+00 D — 0 FRACA(10)
RO17 O Ring 11 0 not used O 0.000E+00 O —e— 0 FRACA(11)
RO17 O Ring 12 O not used O 0.000E+00 O —— 0 FRACA(12)

2} o Q s} e}
RO18 O Fruits, vegetables and grain consumption (kJ/yr) O 1.600E+02 O 1.600E+02 O — 0 DIET(1)
RO18 O Leafy vegetable consumpticn (kg/yr) 0 1.400E+01 O 1.400E+01 O — 0 DIET(2)
RO18 O Milk censumption (L/yr) 0 not used O 9.200E401 O —— O DIET(3)
R0O18 O Meat and poultry consuxption (kg/yr) O not used O 6.300E4+01 O — 0 DIET(4)
RO18 O Fish consumption (kg/yr) 0 not used O 5.400E+00 Q -— 0 DIET(S5)
RO18 O Other seafood consumption (kg/yr) 0 not used 0O 9.000E-01 O — 0 DIET(6) .
RO18 O Soil ingestion rate (g¢/yr) 0 4.380E+01 O 3.650E+01 O — g soIL
RO18 O Drinking water intake (L/yr) 0 7.0005+402 O 5.100B+02 O —_— 0 DWI
RO18 D Contamination fraction of drinking water 0 1.000E+00 O 1.000E+00 O -— 0 oW
RO18 O Contamination fraction of household water 0 1.000E+00 O 1.0005+00 O -— 0 FHEW
RO18 O Contamination fraction of livestock water O not used O 1.000E+00 O — 0 W
RO18 O Contamination fracticn of jrrigation water 0 1.0005+00 O 1.0008+00 O -— O FIRW
RO18 O Centamination fracticn of aquatic food 0 not used 0O 5.000BE-01 O -— a FRS
R018 O Contamination fracticn of plant food 0 2.000E-01 O-1 o] — 0 FPLANT
RO18 O Contamination fraction of msat O not used O-1 o -— 0 FEMEAT
RO18 O Contamination fraction of milk O not used O-1 a _— g FMILK

o} =] o s}
RO19 O Livestock fodder intake for meat (kg/day) O not used DU 6.800E+01 O — 0 LFI5
RO19 O Livestock fodder intake for milk (kg/day) 0 not used O S5.500E+01 O — 0 LFI6
R019 O Livestock water intake for meat (L/day) O not used O 5.000E+01 O — Q0 INIS
RO19 O Livestock water intske for milk (L/day) O net used O 1.6005+02 D -_— O W16
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Summary : Bldg. 445 Failure of Iastitutional Controls: Soil w 1 m. Cover 75mrem
File : C:\RESS61\QU_I\B{45COV.DAT
Site-Specific Parameter Summary (ccntinued)

[} O User O a Used by RESRAD O Parameter

Menu O Parameter O Input O Default 0O (If different frem user input) U Name
sdGSeBEEREOEOUERASERNAD

RO19 O Livesteck soil intake (kg/day) O not used O 5.0005-01 O - 0 st
RO19 O Mass loading for foliar deposition (g/m**3) 0 1.000E-0¢ O 1.0008-0¢ O — O MLFD
RO19 U Depth of soil mixing layer (m) 0 1.5008-01 O 1.5005-01 O —— O D
RO19 0 Depth of roots (m) 0 9.0008-01 O 9.000E-01 O — O DROOT
RO19 O Drinking water fraction frem ground water 0 1.000E+00 O 1.0008+00 O — O FGWIH
RO19 O Household water fractiocn from ground water 0 1.0008+00 O 1.0005+00 O — O FGWHR
RO19 O Livestock water fraction frem ground wates 0 0.000E+00 O 1.0005+00 O -— 0 FGWLW
RO19 O Irrigaticn fraction frem ground water 0 not used 0O 1.000E+00 D ——— 0 FGWIR

jad o] 2} o o]
Cl4 0O C-12 cemcentratica in water (g/cxm**3) O not used 0 2.0008-05 O -— 8 C1ZWIR
€14 0O C-12 concentration in contaminated soil (g/g) O not used 0 3.0005-02 O - g cia2cz
Cl4 0O Fracticn of vegetation carbon froem soil O not used 0O 2.0008-02 O — 0 CsoIL
Clt 0O Fraction of vegetaticn carbon frem air O not used 0 9.8005-01 O — 0 CAIR
C18 0O C-14 evasicn layer thickness in seoil (m) O not used O 3.0008-01 O -— 0 pMC
Cl4 0O C-14 evasicn flux rate from soil (1/soc) O not used 0O 7.0008-07 O — Q EVsN
Cl4 O C-12 evasicn flux rate frem soil (1/saqc) O not used O 1.000E-10 O — 0 REVSN
Cl4 O Fractiom of grain in beef cattle feed O not used 0O 8.0008-01 O _— O AVEGS
Cl4 U Fraction of grain in milk cow feed 0O not used 0 2.0008-01 O — 0 AVEGS

o 2] u] a [a] )
STOR O Storage times of contaminated foodstuffs (days): O a] o] 8]
STOR 0 Fruits, non-leafy vegetables, and grain O 1.400E+01 O 1.400E+01 O — 0 STOR_T(1)
STOR O Lleafy vegetables O 1.000E+00 O 1.000E+00 O — 0 STOR_T(2)
STOR O Milk O not used O 1.000B+00 O —— 0 STOR_T(3)
STOR 0 Meat and poultry O not used O 2.000E+01 O ——— 0 STOR_T(4)
STOR O Fish Q not used 0O 7.000E+00 O -— 0 STOR_T(5)
STOR 0 Crustacea and mollusks O not used 0 7.0008+00 O — 0 STOR_T(6)
SIOR O Well water O 1.0600E+00 O 1.000E+00 O — B STOR_T{7)
STOR O Surface vater 0 1.0008+00 O 1.0008+00 O — 0 STOR_T(8)
STOR 0 Livestock fodder QO not used O 4.5008+01 O -— g STOR_T(9)

g o] o) a
RO21 O Thickness of building foundation (m) 0 1.5008-01 J 1.5008-01 O — O FLOOR
RO21 O Bulk density of building foundation (g/em**3) 0 2.800E+00 O 2.400E400 O - O DENSFL
RO21 O Total porcsity of the cover material 0 4.000E-01 O 4.000E-01 O —— a Tecv
RO21 O Total poresity of the building foundation O 1.0008-01 O 1.0008-01 O - O TPFL
R021 O Volumetric water content of the cover material O 5.000E-02 O 5.0005-02 O ——— O pH20CV
R021 O Volumetric water coatent of the foundaticn O 3.0600E-02 O 3.000E-02 O — O PH20FL
RO21 O Diffusion coefficient for radon gas (2/sec): ] o] 1] 0
R021 O in cover material 0 2.000E-06 O 2.0008-06 O -— O DIFCV
RO21 O in foundaticn material 0 3.000E-07 O 3.0008-07 O -— G DIFFL
RO21 O in contaminated zone soil O 2.000E-06 0 2.000E-06 O — O DIFCZ
RO21 O Raden vertical dinension of mixing (m) 0 2.000E+00 O 2.000E+00 O -— 0 B’MIX
RO21 O Average annual wind speed (z/sec) 0 6.2308+400 O 2.000E+00 O -— 0 WIND
RO21 O Avo:'ngo building air exchange rate (1l/hr) 0 5.0008-01 O 5.0008-01 O — 0 REXG
RO21 O Height of the building (roem) (m) O 2.500E+C0 O 2.5005+00 O -_— 0 HRM
RO21 O Building interior area facter G 0.000E+00 O 0.0005+00 O ccde puted (time dependent) O FAI
RO21 O Building depth below ground surface (m) 0 1.000E+00 O-1.000E+00 O -— g DMFL
RO21 O Exanating power of Rn-222 gas 0 2.5008-01 O 2.500E-01 T — O EMANA(L)
RO21 O Emanating power of Rn-220 gas O 1.500E-01 O 1.500E~01 O —-— O EMANA(2)
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Suzmary : Bldg. 445 Failure of Institutional Controls: Soil w 1 m. Cover 7S5mrem
File ¢ C:\RESS561\CU_I\B445COV.DAT

Sumary of Pathiay Selecticas

Pathway 0 User Selection

external gamma
-- inhalation (w/o radem)O active
-- plant ingestion s] active
-- meat ingesticn 5]
milk ingestien 5]
-=- aquatic focds a suppressed
~= drinking water a
-- 30il ingestion o
-- raden =]

1
2
3
4
S ==
6
7
8
9
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RESRAD, Versicn 5.61

File

¢ C:\RBSS62\QU_I\BL4SCOV.DAT

Contaninated Zone Dimensions
[s2ssaznsvessesrnnasancsaasns

Area:

Thickness:
Cover Depth:

t (yeazrs):
TDOSE(t) 3

Maxizum TDOSE(t):

4.00 neters
1.00 neters

Total Mixture Sum M(t) = Fraction of Basic Dose Linmit Received at Time (t)

52000.00 square nmeters

Basic Radiation Dose Limit =

T Limit = 0.5 year 09/18/96
Summary : Bldg. 445 Failure of Institutiocnal Coatrols: Soil w 1 m. Cover 75mrem

Initial Soil Cencentraticms, pCi/g
[sensssnsssvssnsancsasnszsasasnsane]

An-241
Co~60
Cs3-137
Bu-152
Eu-15¢
Eu-155
B=-3
Pu-238
Pu-239
Pu~-240
Ra-226
Sz~-90
U-234
©-235
u-238

09:35 Page 16

1.000E+00
1.0008+00
1.000E+00
1.000E+00
1.000E+00
1.000E+00
1.000E+00
1.000B+00
1.0005+00
1.000E+00
1.000E+00
1.000E+00
1.090E+00
1.000B+00
1.000E+00

Total Dose TDOSE(t), mrem/yr

75 mrem/yr

0.000E+00 1.000E+00 S$.000E+00
7.098E+01 7.137E+01 7.260E+01

1.000E+01 3.000E+401 5.0008+01 1.0005+02 3.000E+02 S5.000E+02 1.0008+03
7.3708+01 7.2905+401 7.303E+01 7.157E+01 6.742E+01 6.400B+01 5,994E+01

M{t}: 9.464E-01 9.516E-01 9.680E-~01 9.8275-01 9.719E-01 9.737E-01 9.5435-01 8.990E-01 8.533E-01 7.992E-01

7.373E401 mrexm/yr

at t =

10.11 ¢ 0.01 years

Total Dese Contributions TDOSE(i,p,t) for Individuval Radionuclides (i) and Pathways (p)
As nmrem/yr and Fraction of Total Dose At t = 10.11
Water Independent Pathways (Inhalaticn excludes radoen)

Ground
Radie~ OOOMOMITINTIG
[ssssazansasanesi]

Nuclide nrea/yr fract.

fract.

[zasessofeaassassafisansns]

oo
An-241
0.0000
Co-60
0.0000
Cs~137
0.0000
Bu-~152
0.0000
Eu~154
0.0000
Bu-155
0.0000
B-3
0.0000
Pu-238
0.0000
Pu-239
0.0000
Pu-240
0.0000
Ra-226
0.0000
$r-90
0.0000
U-23¢
0.0000
U-235
0.0000
U-238
0.0000

3.2498-15
6.5395-06
2.695E-07
2.4778-06
2.8268-06
5.76BE-16
0.C00E+00
1.5068-17
3.554E-14
8.236B-21
8.002E-06
2.2385-11
1.570E-12
6.136E-11

1.992E-08

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.0000

[senvssshcussaacsafoannos

oo
Total

0.0000

2.013B-05

0.0000

Inhalatien

nrez/yr
sassensad
0.000E+00
0.0005+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.0005+00
0.000E+00
[rameusaus

0.0005+400

fract.
oo
0.0000
6.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
sasaa

0.0000

Raden
[ssssnzaassauseasi

aren/yr  fract.
3zanaasssBensans
0.8005+0C 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
1.3085-10 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
7.081E401 0.960S
0.000E+008 0.0000
1.389E-05 0.0000
0.000E+00 0.0000
1.3158-10 0.0000
[2essaancsfansnas]
7.081E+01 0.9605

Plant

orex/yr fract.
[anasensssfenanns)
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 ©6.0000
0.000E+00 0.0000
0.0005+00 0.0000
0.000E+00 0.0000
0.0005+00 0.0000
0.0005+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000B+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
oo oo

0.000E+00 0.0000

1-40

years

Meat

[snussssssnianzss]

aren/yr

jasaneanssfenzsss]

0.000E+00
0.0008+00
0.000E+00
0.000E+00
0.000E8+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00

fract.

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.0000

[secuasesafunanss)

0.000B+00

0.0000

Milk
[zssnsazsansnusss]

aren/yr

0.000E+00
0.000E+00
0.000E+00
G.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000B+00
0.000E400
0.000E+00
0.000E+00

0.000E+00

fract.

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.0000

0.0005+00

0.0000

Soil

aren/yr
2ssanznas
0.000E+00
6.000B+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.0005+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.G00E+00
0.000E+00
[s2sseesns]

0.000E+00
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Sueeary : Bldg. 445 Failure of Institutional Controls: Soil w 1 m. Cover 75mrem

File  : C:\RES561\0U_T\B445C0V.DAT
Dose/Source Ratios Summed Over All Pathways
Parent and Progeny Principal Radionuclide Contributions Indicated
Parent Product Branch DSR(3,t) (mrea/yr)/(pCi/q)

(1) (J) Fraction t= 0.000E+00 1.000E+00 5.000E+00 1.000E+01 3.000E+01 5.000E+01 1.000E+02 3.000E+02 5.000E+02 1.000E+03
An-241 Am-241 1.000E+00  6.464E-25 6.798E-~25 8.313E-25 1.069E-24 2.923E-24 7.995E~24 9.887E-23 1.712E-02 2.458E-02 7.993E-02
Aw-241 Np-237 1.000E+00  0.000E+00 5.905E-07 1.382E-05 5.342E~05 3.378E-04 5.362E-04 7.587E-04 6.737E~04 4.976E-04 2.336E-04
Ap-241 0-233 1.000E+00  0.000E+00 2.379E-14 2.701E-12 2.093E-11 4.512E-10 1.349E-09 4.089E-09 1.010E-08 1.018E-08 5.8349E-09
Am-241 'I‘h~229. 1.000E+00  0.000E+00 1.152F-16 1.087E-15 2.091E-15 3.637E-14 1.719E-13 9.937E-13 1.591F-11 4.274E-11 9.682E-10
An-241 ZDSR(J) 6.464E-25 5.905E-07 1.382E-05 5.342E-05 3.378E-04 5.362E-04 7.587E-04 1.780E-02 2.508E-02 8.017E-02
Co-60 Co-60 1.000E+00  2.204E-05 1.490E-04 3.933E-04 4.002E-04 8.444E-05 9.977E-06 2.681E-08 2.515E-19 1.058E-30 0.000E+00
Cs-137 Cs-137 1.000E+00  2.913E-07 7.175E-06 3.166E-05 5.615E-05 1.057E-04 1.107E-04 6.943E-05 1.558E-05 2.866E-07 1.424E-10
Fu-152 Eu-152 7.208E-01  2.628E-06 2.530E-06 2.171E-06 1.793E-06 8.348E-07 3.886E-07 5.746E-08 4.183E-11 1.397E-14 6.947E-23
Bu-152 Eu-152 2.792E-01  1.018E-06 9.799E-07 8.410E~07 6.946E-07 3.234E-07 1.505B-07 2.226E-08 1.620E-11 5.413E~15 2.691E-23
Eu-152 Gd-152 2.792E~01  0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 1.018E-16 1.965E-16 2.837E-15
Bu-152 ZDSR(3) 1.018E-06 9.799E-07 8.410E-07 6.946E-07 3.234k-07 1.505E-07 2.226E-08 1.620E-11 5.610E-15 2.837E-15
Eu-154 Eu-154 1.000E+00  5.470E-06 5.124E-06 3.946E-06 2.846E-06 7.706E-07 2.086E-07 7.958E-09 2.639E-14 3.830E-20 2.505E-34
Eu-155 Eu-155 1.000E+00  1.723E-15 1.546E-15 1.003E-15 5.838E-16 6.703E-17 7.697E-18 3.439E-20 1.732E-23 2.434E-35 0.000E+00
B-3 B-3 1,000E+00  0.000E+00 2.210E-02 2.973E~-04 1.362E-06 6.077E-16 2.639E-25 0.000E+00 0.000E+00 0.000E+00 0.000E+00
Pu-238 Pu-238 1.000E+00  2.160E-19 2.661E-06 1.289E-05 2.478E-05 6.348E-05 9.034E-05 1.217E-04 2.264E-03 8.948E-04 1.072E-04
Pu-238 U-234 1.000E+00  0.000E+00 2.932E-08 7.199E-07 2.815E-06 2.316E~05 5.887E-05 1.424E-04 1.399E-04 6.535E-05 5.299E-06
Pu-238 Th-230 1.000E+00  0.000E+00 2.709E-15 1.543E-13 1.039E-12 2.329E-11 9.838E-11 5.879E-10 4.974E-09 9.225E-09 8.025E-08
Pu-238 Ra-226 1.000E+H00  0.000E+00 1.306E-13 1.610E-11 1.267E~10 3.208E-09 1.394E-08 9.553E-08 1.470E-06 4.188E-06 1.390E-05
Pu-238 Pb-210 1.000E+00  0.000E+00 1.733E-15 1.006E-13 8.455E-13 2.730E-11 1.500E-10 1.447E-09 3.668E-08 1.311E-07 5.839E-07
Pu-238 ZDSR(j) 2.160E-19 2.690E-06 1.361E-05 2.760E-05 8.664E-05 1.492E-04 2.642E-04 2.405E-03 9.645E-04 1.271E-04
Pu-239 Pu-239 1.000R+00  2.840B-14 2.967E-06 1.483E-05 2.966E-05 8.894E-05 1.481E-04 2.958E-04 2.657E-02 5.069E-02 3.098E-01
Pu-239 U0-235 1.000E+00  0.000E+00 9.636E-12 2.391E-10 9.471E-10 8.209E-09 2.197E-08 6.301E-08 1.455E-07 1.751E-07 2.599E-07
Pu-239 Pa-231 1.000E+00  0.000E+00 3.178E-16 1.203E-14 8.913E-14 2.216E-12 9.914E-12 6.704E-11 1.104E-09 3.312E-09 1.508E-08
Pu-239 Ac-227 1.000E+00  0.000E+00 3.331E-16 2.519E-15 1.938E-14 8.510E-13 5.462E~12 5.912B-11 1.070E-09 2.924E-09 1.865E-08
Pu-239 ZDSR(J) 2.840E-14 2.967E-06 1.483E-05 2.966E-05 8.894E-05 1.482E-04 2.959E-04 2.657B-02 5.069E-02 3.093E-01
Pu-240 Pu-240 1.000E+00  5.473E-21 2.967E-06 1.483E-05 2.964E-05 8.873E-05 1.476E-04 2.936E-04 2.596E-02 4.877E-02 2.867E-01
Pu-240 U-236 1.000E+00  0.000E+00 2.918E-10 7.238E-09 2.867E-08 2.484E-07 6.646E~07 1.902E-06 4.348E-06 5.167E-06 5.500E-06
Pu-240 Th-232 1.000E+00  0.000E+00 2.104E-37 7.130E-19 2.022E-18 1.750E-17 2.947E-17 2.431E-16 2.818E-15 7.851E-15 1.400E-13
Pu-240 Ra-228 1.000B+00  0.000E+00 4.717E-26 2.287E-18 6.143E-18 4.666E-17 5.823E-17 6.860E-16 2.258E-14 8.327E-14 1.065E-12
Pu-240 Th-228 1.000E+00  0.000E+00 2.155E-19 1.206E-18 2.748E~18 1.176E-17 2.517E-17 7.658E-17 8.152E-16 3.325E-15 1.207E-12
Pu-240 3DSR(j) 5.4738-21 2.967E-06 1.484E-05 2.967E-05 8.898E~-05 1.482E-04 2.955E-04 2.596E-02 4.877E-02 2.867E-01
Ra-226 Ra-226 1.000E+00  7.098E+01 7.096E+01 7.090E+01 7.081E+01 7.048E+01 7.015E+01 6.928E+01 6.610E+01 6.270E+01 5.756E+01
Ra-226 Pb-210 1.000E+00  0.000E+00 1.925E-05 4.446E-04 1.613E-03 9.998E-03 1.965E-02 3.732E-02 5.321E-01 9.051E-01 1.594E+00
Ra-226 ZDSR(3J) 7.098E+01 7.096E+01 7.090B+01 7.082E+01 7.049E+01_7.017E+01 6.932F+01 6.663E+01 6.361E+01 5.916E+01
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Sumpary : Bldg. 445 Failure of Institutional Controls: Soil w 1 3. Cover 75arex
File  : C:\RES561\0U_I\B445COV.DAT

Parent Product Branch

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

DSR(J,t) (mrem/yr)/(pCi/q)

(i) (j) Fraction t= 0.000E+00 1.000E+00 5.000E+00 1.000E+01 3.000E+01 5.000E+01 1.000E+02 3.000E+02 5.000E+02 1.000E+03

Sr-90 Sr-90  1.000E+00

U-234 U-234  1.000E+00
U-234 Th-230 1.000E+00
U-234 Ra-226 1.000E+00
U-23¢ Pb-210 1.000E+00
U-234  3DSR(J)

0-235 U-235  1.000B:00
U-235 Pa-231 1.000E+00
U-235 Ac-227 1.000E#00
U-235  3DSR(3)

U-238 U-238 1.000E+00
0-238 U-234 1.000E+00
U-238 Th-230 1.000E+00
0-238 Ra-226 1.000E+00
U-238 Pb-210 1.000E+00

3.238E-11 3.229E-01 1.403E+00 2.305E+00 7.458E-01 2.460E-01 1.476E-02 2.070E-07 2.833E-12 1.971E~24

1.951E-18 2.071E-02 1.024E-01 2.019E-01 5.725E-01 9.028E-01 7.694E-01 2.412E-01 7.808E-02 4.607E-~03
0.0C0E+00 2.218E-09 2.976E-08 1.055E-07 8.415E-07 2.214E-06 6.248E-06 1.988E-05 2.919E-05 2.289E-04
0.000E+00 1.382E~07 3.430E-06 1.360E-05 1.182E-04 3.172E~04 1.167E-03 7.821E-03 1.695E-02 4.507E-02
0.000E+00 3.676E-10 3.326E-09 1.778E-08 4.985E-07 2.266E-06 1.532E-05 1.945E-04 5.333E-04 1.897E-03
1.951E-18 2.071E-02 1.024E-01 2.019E-01 5.726E-01 9.032E-01 7.706E-01 2.492E-01 9.559E-02 5.181E-02

5.143E-11 1.954E-02 9.660E-02 1.905E-01 5.401E-01 8.519E-01 7.261E-01 2.277E-01 7.377E-02 5.649E-03
0.000E+00 3.148E-07 6.661E~06 2.582E-05 2.205E-04 5.886E-04 1.685E-03 6.287E-03 9.802E-03 1.867E-02
0.000E+00 4.850E-09 5.626E-07 4.291E-06 9.695E-05 3.809E-04 1.843E-03 7.102E-03 9.564E-03 2.404E-02
5.143E-11 1.954E-02 9.660E-02 1.905E-01 5.405E-01 8.529E~01 7.296E-01 2.411E-01 9.314E-02 4.836E-02

1.813E-08 1.969E-02 9.732E-02 1.919E-01 5.442E-01 8.583E-01 7.315E-01 2.294E-01 7.433E-02 4.616E-03
0.000E+00 5.898E-08 1.453E-06 5.727E-06 4.869E-05 1.280E-04 2.182E-04 2.052E-04 1.107E-04 1.307E-05
0.000E+00 4.029E-12 1.051E-11 3.877E-11 1.487E-10 4.056E-10 1.112E-09 7.574E-09 1.304E~08 1.104E-07
0.000E+00 1.117E-11 4.299E-11 2.255E-10 3.604E-09 1.516E-08 1.018E-07 1.678E-06 5.044E-06 1.799E-05
0.000E+00 8.423E-11 2.084E~10 8.443E-10 2.728E-09 6.225E-09 1.181E-08 8.256E-08 1.917E~07 8.073E-07
1.813E-08 1.969E-02 9.732E~02 1.919E-01 5.442E-01 8.584E-01 7.317E-01 2.297E-01 7.444E-02 4.648E-03

—— — —————————— ————— ————— ———————— v —— ——————  S———— umm—v——

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

fuclide

Single Radionuclide Soil Guidelinmes ¢(i,t) in pCi/g
Basic Radiation Dose Limit = 75 mrem/yr

(i)  t=-0.000E+00 1.000E+00 5.000E+00  1.000E+01 3.000E+01 5.000E+01 1.000E+02 3.000B+02 5.000E+02  1.000E+03

Ap-241 *3.430E+12 1.270E+08 5.428E+06  1.404E+06 2.220E+05 1.399E+05 9.885E+04 4.214E+03  2.990E+03  9.356E+02
Co-60 3.403B406 5.035E+05 1.907E+05 1.874E+05 8.882E+05 7.517E+06 2.797E+09 #1.131E+15 #1.131E+15 #1.131E+15
Cs-137 2.574E+08  1.045E+07 2.369E+06 1.336E+06 7.099E+05 6.776E+05 1.080E+06 4.814E+06 2.617E+08 5.267E+1l
Eu-152 2.057B+07 2.137E407 2.490E+07 3.015E407 6.476E+07 1.391E+08 9.407E+08 1.292B+12 #1.765E+14 *1.765E+14
Eu-154 1.371B407 1.464E+07 1.901E+07 2.635B407 9.733E+07 3.595E+08 9.425B+09 *2.639E+14 *2.639E+14 #2.639E+14
Eu-155 %4,651E+14 #4,651E+14 *4.651B+14 #4.651E+14 *4.651E+14 #4.651B+14 +#4.651B+14 #*4.651E+14 #4.651E+14 *4.651E+14
B-3 %9, 59415  3.393E+03  2.523B+05 5.508E+07 #9.594E+15 %9,594E+15 *9.594E+15 #9.594E+15 *9.594F+15 %9.594E+15
Pu-238 *1,711B+13  2.788E+07 5.510E+06 2.718E+06 8.656E+05 5.026E+05 2.839E+05 3.118E+04 7.776E+04  5.901E+05
Pu-239 %6,212E+10 2.528E+07 5.056E+06 2.528E+06 8.432E+05 5.062E+05 2.535E+05 2.823E+03 1.480E+03  2.421E+02
Pu-240 %2.277B+11  2.528E+07 5.056E+06 2.528E+06 8.429E+05 5.060E+05 2.538E+05 2.889E+03 1.538E+03  2.616E+02
Ra-226 1.057E+00 1.057E+00 1.058E+00 1.059E+00 1.064E+00 1.069E+00 1.082E+00 1.126E+00 1.179E+00  1.268E+00
Sr-90 2.316E+12  2.323B+02 5.345E+01 3.254E+01 1.006E+02 3.049E+02 5.081E+03 3.623E+08 2.648E+13 *#1.365E+14
U-234 %6,245E+09  3.621E+03 7.325E+02 3.715E+02 1.310B+02 8.304E+01 9.733E#01 3.009E+02 7.846E+02  1.448E+03
§-235 #2,160E+06 3.838B+03: 7.764E+02 3.937E+02 1.388B+02 8.794E+01 1.028E+02 3.110E+02 8.053E+02 1.551E+03
U-238 #3,360E+05 3.809E+03  7.706E+02 3.908E+02 1.378B+02 8.737E+01 1.025E+02 3.266E+02 1.007E+03  1.614E+04

*At specific activity limit

mmr——— em————— — t———————— et——— —————— emem———————— ae—mmeese—mm | Sooeemen——mm S
S I e e e e . ;s ———————m—m—m—m—m3" ————
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Attachment C
Calculation Package for Residual Radioactive Material
under the Basement and 2' Along the Sides
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Resident in Basement
Short Wall Calculation
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MicroShield User's Manual e v = October 1994

Dose Point Figure 4-14. Rectangular Volume Geometry (Skorr Wall )

Location , Units y

X 334
, ..............

Y 4" =
z 14’

Source Dimension
Height 137
Width _ 28’
Length 3¢0’

helght = 3/

Quadrature Order

Height
Width
Length

Shields & Materials
Shield Number or Name: g Sk U.u’ #
Thickness in units of Feer : 0.757

# , # #
vV Buildup Reference: m D ‘:] L] L IZ

immers'n

Material Density Densities (Use V to indicate default value
(g/c0) or enter a partial or alternate density)
Air 0.00122 : Q: or22

Tin 73
Aluminum 2.702
Titanium 45
Concrete 235
Tungsten 19.3
Iron 7.86
Uranium 18.75
Lead 113
Water 1.0
Nickel 8.9
Zirconium 6.5

XNL Soif bl l-e¥

) ot 20 B oroc

DEC 4 199
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MicroShield 4.21 - Serial #4.21-00972

Page 1l +% 3 File Ref: _A4sy/ocR /duzr
DOS File: OU4CSSW.MS4 Date: & / ¢ / 7¢
Run Date: December 4, 1996 By:

Run Time: 11:51 a.m. Wednesday Checked:

Duration: 0:01:55 '

Case Title:

GEOMETRY 13 - Rectangular Volume

Inadvertent Future Intruder w OU I Soil: Basement- (Short)

centimeters feet and inches

Dose point coordinate X: 11399.52 374.0 .0
Dose point coordinate Y: 426.72 14.0 .0
Dose point coordinate Z: 426.72 14.0 .0
Rectangular volume width : 853.44 28.0 .0
Rectangular volume length: 10972.8 359.0 12.0
Rectangular volume height: 396.24 13.0 .0
Shield 1: 22.86 0.0 2.0

Air Gap: 403.86 13.0 3.0

Source Volume: 3.71064e+9 cn”3 131040. cu ft. 2264

Material

Alr
Concrete
BNL Soil

Nuclide
Ba-137m

MATERIAL DENSITIES (g/cm”3)

Source Shield 1 Air Gap Immersion
Shield Slab Shield
0.00122 0.00122
2.35
1.67
BUILDUP

Method: Buildup Factor Tables
The material reference is Source

INTEGRATION PARAMETERS
Quadrature Order

X Direction 20
Y Direction 20
Z Direction 20

SOURCE NUCLIDES
curies pCi/cm”3 Nuclide curies

5.8621e-003 1.5798e-006 Cs=-137 6.1968e-003

1-49

37120 cu in.

uCi/cm~3
1.6700e-006




Page : 2 2% 3

DOS File: QU4CSSW.MS4

Run Date: December 4, 1996

Run Time: 11:51 a.m. Wednesday

Title : Inadvertent Future Intruder w OU IY Soil: Basement (Short)
RESULTS
Energy Activity Energy Fluence Rate Exposure Rate In Air
(MeV) (photons/sec ) (MeV/sq cm/sec) (mR/hr)
No Buildup With Buildup No Buildup With Buildup

0.0318 4,490e+006 4.538e-039 1.293e-028 3.780e-041 1.077e-030
0.0322 8.285e+006 7.123e-038 2.554e-028 5.732e-040 2.056e-030
0.0364 3.015e+006 2.423e-030 2.390e-028 1.377e-032 1.358e-030
0.6616 1.952e+008 1.058e-005 3.385e-004 2.051e-008 6.563e-007
TOTAL: 2.110e+008 1.058e-005 3.385e-004 2.051e-008 6.563e-007
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CONVERSION OF CALCULATED EXPOSURE IN AIR TO DOSE

FILE: OU4CSSW.MSs4

Case Title: Inadvertent Future Intruder w OU I. Soil: Basement (Short)
This case was run on Wednesday, December 4, 1996 at 11:51 a.m.

Results (Summed over energies) Units Without Buildup With Buildup
Photon Fluence Rate (flux) Photons/cm?/sec 1.599e-005 5.117e-004
Photon Energy Fluence Rate MeV/cm? /sec 1.058e-005 3.385e-004
Exposure Rate in Air mR/hr 2.051e-008 6.563e-007
Absorbed Dose Rate in Air mGy/hr 1.791e-010 5.730e-009
" mrad/hr 1.791e-008 5.730e-007
Deep Dose Equivalent Rate (ICRP 51 - 1987)
o Parallel Geometry nSv/hr 2.120e-010 6.784e-009
o Opposed " " 1.698e-010 5.431e-009
o Rotational " " 1.698e-010 5.431e-009
o Isotropic " " 1.501e-010 4.803e-009
Shallow Dose Equivalent Rate (ICRP 51 - 1987)
o Parallel Geometry mSv/hr 2.253e-010 7.210e-009
o Opposed " " 2.140e-010 6.848e-009
o Rotational " " 2.140e-010 6.848e-009
o Isotropic n " 1.605e-010 5.134e-009
Effective Dose Equivalent Rate (ICRP 51 - 1987)
o Anterior/Posterior Geometry mSv/hr 1.875e-010 5.998e-009
o Posterior/Anterior " " 1.655e-010 5.294e-009
o Lateral " n 1.227e-010 3.926e-009
o Rotational " " 1.479e-010 4.731e-009
o Isotropic " " 1.259e-010 4.028e-009
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Resident in Basement
Long Wall Calculation
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MicroShield User's Manual  Regideur in Baremesr October 1994

Dose Point Figure 4-14. Rectangular Volume Geometry (Lows Wa H) '
Location Units 35 . r -
X _374" e
Y 14’
z A 719
. . do:se /
Source Dimension point
Height _ (3’ '/ Y{y’
Wwidth __ 38" . f ,
/ e X33F¥.......
Length 385 é ' ji
2 o airgap
Quadrature Order
Height ]
Width _____= = S
Length __ - ,
length= 355 #4 #2
Shields & Materials
Shield Number or Name: # Longthl| & 8 3 8 immersn
Thickness in units of FeeT :  6.3S
V Buildup Reference: Z D D D l:' m
Material Density Densities (Use V to indicate default value
(g/cc) Or enter a partial or alternate density)
Air 0.00122 : ©. 00122
Tin 7.3
Aluminum 2702 | T
{ Titanium 4.5
.Concrete 2.35
Tungsten 19.3
Iron 7.86
Uranium 18.75
Lead 113
Water 1.0
Nickel 8.9
Zirconium 6.5
BNL Sol ~Le3 (L3
) s¢ 20 g/ D/w'wtw
DEC 4 1996
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MicroShield 4.21 - Serial #4.21-00972

Page : 1lof3

DOS File: OU4CSLW.MS4

Run Date: December 4, 1996

Run Time: 12:52 p.m. Wednesday
Duration: 0:01:55

File Ref: psy/3éR [ouT

Date: 2 / ¢ /%
By: s

Checked:

Case Title: Inadvertent Future Intruder w OU I Soil Basement (Long)

GEOMETRY 13 - Rectangular Volume
feet and inches

centimeters

Dose point coordinate X: 11399.52
Dose point coordinate Y: 426.72
Dose point coordinate Z: 579.12
Rectangular volume width : 1158.24
Rectangular volume length: 10820.4
Rectangular volume height: 396.24
Shield 1: 22.86

Air Gap: 556.26

Source Volume: 4.96593e+9 cm”3 175370.

374.0
14.0
19.0
38.0

355.0
13.0

0.0
18.0

cu ft.

MATERIAL DENSITIES (g/cm~3)
TImmersion

Material Source Shield 1 Air Gap
Shield Slab
Air 0.00122
Concrete 2.35
BNL Soil 1.67
BUILDUP

Shield
0.00122

Method: Buildup Factor Tables
The material reference is Source

INTEGRATION PARAMETERS
Quadrature Order

X Direction 20
Y Direction 20
Z Direction 20

SOURCE NUCLIDES

Nuclide curies uCi/cmA3 Nuclide
Ba-137m 7.8453e-003 1.5798e-006 Cs-137

I-56

.0
.0
.0
.0
.0
.0
9.0
3.0

303039360 cu in.

curies uCi/cem” 3
8.2931e-003 1.6700e-006




Page
DOS File

2

of 2

OU4CSLW.MS4

Run Date: December 4, 1996

Run Time: 12:52 p.m. Wednesday
Title : Inadvertent Future Intruder w OU I. Soil Basement (Long)
RESULTS
Enerqgy Activity Energy Fluence Rate Exposure Rate In Air
(MeV) (photons/sec ) (MeV/sq cm/sec) (mR/hr)
No Buildup With Buildup No Buildup With Buildup
0.0318 6.010e+006 3.419%e-042 1.317e-028 2.848e-044 1.097e-030
0.0322 1.109e+007 6.425e~-041 2.602e-028 5.171e~-043 2.094e-030
0.0364 4.035e+006 1.019e-032 2.066e-028 5.792e-035 1.174e-030
0.6616 2.612e+008 8.751e-006 2.997e-004 1.696e-008 5.811e-007
TOTAL: 2.823e+008 8.751e-006 2.997e~-004 1.696e-008 5.811e-007
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CONVERSION OF CALCULATED EXPOSURE IN AIR TO DOSE

FILE: OU4CSLW.MS4

Case Title: Inadvertent Future Intruder w OU I Soil Basement (Long)
This case was run on Wednesday, December 4, 1996 at 12:52 p.m.

Results (Summed over energies) Units Without Buildup With Buildup
Photon Fluence Rate (flux) Photons/cn? /sec 1.323e-005 4.530e-004
Photon Energy Fluence Rate MeV/cm? /secC 8.751e-006 2.997e-004
Exposure Rate in Air mR/hr 1.696e-008 5.811e-007
Absorbed Dose Rate in Air mGy/hr 1.481e-010 5.073e-009
n mrad/hr 1.481e-008 5.073e-007
Deep Dose Equivalent Rate (ICRP 51 - 1987)
o Parallel Geometry mSv/hr 1.753e~-010 6.006e-009
o Opposed " " 1.404e-010 4.809e-009
o Rotational ™ " 1.404e-010 4.809e-009
o Isotropic " " 1.241e-010 4.252e-009
Shallow Dose Equivalent Rate (ICRP 51 - 1987)
o Parallel Geometry mSv/hr 1.864e-010 6.384e-009
0 Opposed n " 1.770e-010 6.063e-009
o Rotational " n 1.770e-010 6.063e~009
o Isotropic n " 1.327e~010 4.546e-009
Effective Dose Egquivalent Rate (ICRP 51 - 1987)
o Anterior/Posterior Geometry mSv/hr 1.550e-010 5.311e-009
o Posterior/Anterior " " 1.369e-010 4.688e-009
o Lateral " " 1.015e-010 3.476e-009
o Rotational " " 1.223e-010 4.189e-009 <+~
o Isotropic " " 1.041e-010 3.566e-009
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Resident in Basement
Floor Calculation
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MicroShi-eld User's Manual Res:deoT o :l?ﬁreme:vr

October 1994

Dose Point Figure 4-14. Rectapgular Volume Geometry ( Flaoer)
Location nit w\dm' :
X 14
Y 14’ P
rA —L/ g : z= q !
Di 'c!ose /
urce Dimension point
Height a2’ fo* | Ll
Width _38 &
’ u feeeenn.
Length _/p.25" £
::6 airgap
Quadrature Order
Height
Width
Length >
length , :  #1 #2
10.28
Shields & Materials
Shield Number or Name: g Flwos 8 # immersn
Thickness in units of fesT : __0.33
vV Buildup Reference: IZ] L] L (] [ ] D
Material Density Densities (Use Y to indicate default value
(g/c0) or enter a partial or alternate density)
Air 0.00122
Tin 7.3
Aluminum 2.702
Titanium 4.5
Concrete .2.35
Tungsten - 19.3
Iron 7.86
Uranium 18.75
Lead 113
Water 1.0
Nickel 8.9
Zirconium 65 | ______
BN Gl _Le3 167

[ a% 20

L6l DEC 2 1996
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MicroShield 4.21 - Serial #4.21-00972

Page t 1 s+ 3 File Ref: .
DOS File: OU4CSFL.MS4 Date: 12/ ¢ /_ %¢
Run Date: December 4, 1996 By: ’
Run Time: 2:01 p.m. Wednesday Checked:

Duration: 0:01:49
Case Title: Inadvertent Future Intruder w OU I Soil Basement (Floor)

GEOMETRY 13 - Rectangular Volume

centimeters feet and inches

Dose point coordinate X: 426.72 14.0 .0
Dose point coordinate Y: 426.72 14.0 .0
Dose point coordinate Z: 579.12 19.0 .0
Rectangular volume width : 1158.24 38.0 .0
Rectangular volume length: 312.42 10.0 3.0
Rectangular volume height: 853.44 28.0 .0
Shield 1: 10.0584 0.0 4.0

Alir Gap: 104.2416 3.0 5.0

Source Volume: 3.08824e+8 cm”3 10906 cu ft. 18845568 cu in.

MATERIAL DENSITIES (g/cm”3)

Material Source Shield 1 Air Gap
Shield Slab
Air 0.00122
Concrete 2.35
BNL Soil 1.67
BUILDUP

Method: Buildup Factor Tables
The material reference is Source

INTEGRATION PARAMETERS
Quadrature Order

X Direction 20
Y Direction 20
Z Direction 20

SOURCE NUCLIDES
Nuclide curies uCi/cm 3 Nuclide curies uCi/cm~3
Ba-137m 4.8789e—-004 1.5798e-006 Cs-137 5.1574e-004 1.6700e-006




Page :
DOS File:
Run Date:
Run Tine:
Title :

2 o3
OU4CSFL.MS4
December 4,

1996

2:01 p.m. Wednesday

Inadvertent Future Intruder w OU I’

Energy
(MeV)

0.0318
0.0322
0.0364
0.6616

TOTAL:

Activity

RESULTS

Soil Basement (Floor)

Energy Fluence Rate

Exposure Rate In Air

1-64

(photons/sec ) (MeV/sg cm/sec) (mR/hr)

No Buildup With Buildup No Buildup With Buildup
3.737e+005 5.518e-017 3.193e-016 4,596e-019 2.660e-018
6.895e+005 2.172e-016 1.293e-015 1.748e-018 1.041e-017
2.509e+005 5.579e-014" 4.516e-013 3.170e-016 2.566e-015
1.624e+007 6.163e-003 4.716e-002 1.195e-005 9.142e-005
1.756e+007 6.163e~-003 4.716e-002 1.195e-005 9.142e-005



f&_g'_: 3 o+ 2

CONVERSION OF CALCULATED EXPOSURE IN AIR TO DOSE

FILE: OU4CSFL.MS4

Case Title: Inadvertent Future Intruder w OU I Soil Basement (Floor)
This case was run on Wednesday, December 4, 1996 at 2:01 p.m.

Results (Summed over energies) Units Without Buildup With Buildup
Photon Fluence Rate (flux) Photons/cn? /sec 9.315e-003 7.127e-002
Photon Energy Fluence Rate MeV/cm? /sec 6.163e-003 4.716e-002
Exposure Rate in air mR/hr 1.195e-005 9.142e-005
Absorbed Dose Rate in Air nGy/hr 1.043e-007 7.981e-007
" mrad/hr 1.043e-005 7.981e-005
Deep Dose Equivalent Rate (ICRP 51 - 1987)
o Parallel Geometry nSv/hr 1.235e-007 9.449e-007
o Opposed " " 9.888e-008 7.565e~-007
o Rotational " " 9.888e-008 7.565e-007
o Isotropic " " 8.744e-008 6.690e-007
Shallow Dose Equivalent Rate (ICRP 51 - 1987)
o Parallel Geometry mSv/hr 1.313e-007 1.004e-03C6
o Opposed " n 1.247e-007 9.538e-007
o Rotational " n 1.247e-007 9.538e~007
o Isotropic " " 9.347e-008 .7.151e-007
Effective Dose Equivalent Rate (ICRP 51 - 1987)
o Anterior/Posterior Geometry mSv/hr 1.092e-007 8.355e-007
o Posterior/Anterior " " 9.63%9e-008 7.375e-007
o Lateral " " 7.148e~-008 5.469e-007
o Rotational " " 8.614e-008 6.590e-007
o Isotropic " " 7.333e-008 5.610e-007
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Spreadsheet
for OUI Hot Spot Calculation:
| Summation of
Dose to Source Ratios
for
the Two Short and Two Long Walls
and the Basement Floor
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Attachment D
Spreadsheet for Failure of Institutional Controls:
Dose to Source Ratios for OUTI Soils
&
Topsoil and Buried Soils Concentrations
to Obtain 75 mrem/yr
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Appendix J

Hazardous Waste Management Facility
(HWMPF):
RADS Net-Benefit Analysis
Worksheets
and
Excavation/Disposal Cost Spreadsheets




Hazardous Waste Management Facility
(HWMF):
RADS Net-Benefit Analysis
Worksheets
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NET-BENEFIT ANALYSIS WORKSHEETS

CONTENTS PAGE
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ATTACHMENT 1. RADIOLOGICAL PROBLEM DEFINITION WORKSHEET

Al. Describe the facility, its present radiological conditions, and the radiological activity of concern.

From 1947 to 1997, the HWMF,, released radioactive material to the environment through accidental spills and
overflows of radioactive waste, runoff from activated/contaminated equipment and from leaking waste
containers, as well as, local radioactive fallout. As a result of these past operations, the soil was contaminated
with long-lived mixed fission and activation products (see Appendix C for contaminated soil volumes and
radionuclide concentrations). Dose rates at at 1 meter above the ground are as high as 6 mR/hr. Under the
excavation and off-site disposal alternative all contaminated soil above the various risk based soil cleanup
guidelines will be excavated and disposed of at off-site low-level waste facilities. The area has been fenced to
prevent access to the radiological area. The area was assumed to be under institutional control for 50 more
years. The future use for the area was assumed to be undeveloped open-space.

A2, Describe the proposed ALARA protective measure (APM).

The remedial alternative to be evaluated against the no action alternative was the large scale excavation of the
volumes of soil containing predominately Cs 137 and Sr 90 shown in Appendix C. The soil that was above
2,800 pCi/g was stabilized by mixing it with Portland cement and poring it into a B-25 steel container. The
remaining contaminated soil was loaded into approved packages(B-25 steel containers) that were then were
then safely stored at an on-site low-level waste storage facility. Subsequently, the low level soil was transported
by truck to the Envirocare TSD facility located in Givens, Utah(waste concentrations from 67 pCi/g to 2,800
pCi/g) and the stabilized waste by sole-source vehicle to Fluro Daniels - Hanford in Richland,
Washington(waste concentrations greater than 2,800 pCi/g) for off-site disposal. The relevant time frame for
estimating cost elements and radiation exposure was 270 years. The property was assumed to be under the
institutional control of BNL until 2047. From 2047 to 2317, the property was assumed to be undeveloped open

space and was assumed to have 30 visitors annually to the former HWMTF site.

A3, Determine the relevant time frame for estimating the cost elements and exposure impact.

The relevant time frame for estimating cost elements and radiation exposure was 270 years. The property will
be under the Federal control of the DOE until 2047 during which routine monitoring of wells and
security/safety inspections will continue. From 2047 to 2317 the property will be assumed to be occupied .by
visitors to this undeveloped open-space.

A4, Identify the cost savings associated with the implementation of the APM, e.g., maintenance labor,
operation labor, inspection labor, production, processing, salvage, reduced chemicals, reduced
consumables, and reduced radwaste.

There were two main expected cost-savings resulting from removing the radioactive soil. The first was the
sampling of three wells may not have to be performed after 5 years following remediation. If remediation
occurs in 1999, and after 5 years, radiochemical analysis results indicate that groundwater levels are low and
decreasing, post-closure monitoring could be terminated; there would be no monitoring for the 43 remaining
years of federal control and the 30 year NYS required post-closure monitoring. Monitoring and reporting for
three wells at $ 1,000 per well per year for 73 years; saves $ 219,000. The second main savings would be the
potential real-estate proceeds from the sale of the property to the Pine Barren Preserve Association or Suffolk
County. In this area of the Brookhaven township, real estate is selling for approximately $ 50,000 per acre
(Newsday, 1996). It was assumed that if no remedial action was taken that no person or entity would purchase
the contaminated property. The 12-acres HWMF site land could have a post-remediation value or savings of
$ 600,000. .




AS. Identify the cost elements for implementation of the APM, e.g., design and engineering, equipment
procurement, fabrication, installation or construction labor, operation, maintenance, associated training
and procedure, additional chemicals, additional consumables, special tools, additional radwaste, as well
as the costs to decontaminate decommission, dispose of and restore the environment during
facility/system closure.

The estimated capital cost plus the present(1997) worth of operating and maintenance expenses for excavation
and off-site disposal was $64,728,029 to cleanup to the 1 mrem/yr risk-based remediation goal, $28,650,610 to
15 mrem/yr, $24,826,661 to 25 mrem/yr, $17,102,971 to 75 mrem/yr, and $16,420,861 to the 100 mrem/yr
limit. Periodic operating and maintenance expenses were included in this total and were converted to present
worth in 1997 dollars using a 3.0% discount rate(USDOE 1996). The present worth for long term radiological
environmental and ecological monitoring programs/reports, the CERCLA/RCRA post closure monitoring
program/reports, and HWMF site maintenance and security inspections was $457,641.

A6. Estimate the collective dose without the protective measure, with the protective measure, to implement
the protective measure, and to decommission and restore the environment during facility/system
closure. Determine, if possible, the maximum individual dose for the present or existing radiological
activity.

The dose to the present BNL workers to sample at the three monitoring wells and for grounds security/safety
inspections at the HWMF were estimated to be about 4.34 person-rem with no environmental remediation i.e.,
existing radiological conditions. The collective doses to sample at the monitoring wells and grounds
security/safety inspections (0.018 person-rem) following the remedial actions were estimated to be 0.245 person-
rem at 1 mrem/yr cleanup goal, 0.285 person-rem at 15 mrem/yr, 0.328 person-rem at 25 mrem/yr , 0.456
person-rem at 75 mrem/yr and 0.525 person-rem at the 100 mrem/yr dose limit. The collective doses to workers
from excavation, transport, and temporary storage of the contaminated soil from the HWMF were estimated
using the volume-weighted arithmetic average concentrations. These upper-limit dose assessments, show that:
203 person-rem would be received at 1 mrem/yr risk based cleanup goal; 199 person-rem at 15 mrem/yr; 199
person-rem at 25 mrem/yr, 195 person-rem at 75 mrem/yr, and 194 person-rem at the 100 mrem/yr dose limit.
The collective dose impacts to drivers/workers from waste handling, transporting and disposing was 19.6
person-rem at 1 mrem/yr risk based cleanup goal; 19.2 person-rem at 15 mrem/yr; 19.1 person-rem at 25
mrem/yr; 18.4 person-rem at 75 mrem/yr, and 18.3 person-rem at the 100 mrem/yr dose limit. It was assumed
that the value of the radiation detriment avoided was $2,000 per person-rem for workers.

The collective dose to 30 visitors to this open space over this 270 year future use period associated with existing
radiological conditions i.e., without remediation, was estimated to be 8.55 person rem. The 270 year collective
doses to the future visitors who frequent the former HWMF site were estimated to be 0.004 at the 1 mrem/yr
risk based cleanup goal, 0.060 at 15 mrem/yr, 0.100 at 25 mrem/yr, 0.302 at 75 mrem/yr, and 0.402 person-rem
at the 100 mrem/yr limit. Population doses resulting from site remediation, expressed in terms of collective
dose for the first year of exposure following the excavation were 6.20 E-04 person-rem for cleanup to 1 mrem/yr
risk based cleanup goal, 4.68 E-04 person-rem for the 15 mrem/yr, 4.70 E-04 person-rem for the 25 mrem/yr,
4.56 E-04 person-rem for the 75 mrem/yr, and 4.54 E-04 person-rem for the 100 mrem/yr limit. The collective
dose impact to the public resulting from off-site transporting and disposing was 6.68 person-rem at 1 mrem/yr
risk based cleanup goal; 6.54 person-rem at 15 mrem/yr; 6.50 person-rem at 25 mrem/yr, 6.31 person-rem at 75
mrem/yr and 6.28 person-rem at 100 mrem/yr dose limit. It was assumed that the value of the radiation
detriment avoided was $2,000 per person-rem for the public.
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A7,

Estimate the potential value of the risks and damages to be avoided as a result of the protection
measure; e.g., injury and death to workers excluding radiation, environmental damage, public/worker
concerns, litigation costs and civil penalties, facility shutdown, etc. Determine, if possible, or estimate
the probability of these damages occurring.

The value of these risks and damages from no action must be subtracted from the value of the risks and
damages that may be caused by the remedial action. These included the 1) damages to wildlife habitat, 2) loss
of future sale of real property, 3) accidental injury to worker during excavation, packaging and storage; 4)
accidental deaths resulting from the transportation of waste to Envirocare and to Hanford; and 5) public concern
associated with the transport of the waste to Envirocare and to Hanford.

The following risks and damages were expected if no remedial action and if remedial actions occurred:

1) Wetland contamination and prevention of use by wildlife: probability 1.0 and a value of $5,000
(with no action);

2) Worker and public concern for no remedial action: probability of 0.9 and an estimated value of
$120,000 (with no action);

3) Accidental injury to remediation workers was estimated using a value of 4.2 x 10 fatal injuries per
hour of work(NRC 1994). Multiplying the various volumes by 1.62 hrs./m 3 (NRC 1994)translated to
59,862 m® x 1.62 hrs./m * = 96,980 hrs or 0.004 fatalities, 31,895 hrs or 0.001 fatalities, 25,020 hrs or
0.001 fatalities, 11,136 hrs or 0.0005 fatalities, and 9,910 hrs or 0.0004 fatalities. This yields at $ 4 M
per life: $16,300, $5,360, $4,200, $2,000 and $ 1,600 for the 1, 15, 25, 75 mrem/yr remediation goals
and the 100 mrem/yr limit ,;respectively (with remedial action);

4) Accidental injury to the workers and public from the transporting the contaminated soil to
Envirocare and Hanford was estimated using a value of 4 x 10 ® occupant deaths per vehicle
mile(USDOT 1991). This was multiplied by the total mileage to transport the various volumes of
contaminated soil, namely 14,925,758 miles or 0.06 fatalities, 5,097,148 miles or 0.02 fatalities,
4,057,713 miles or 0.016 fatalities, 1,958,638 miles or 0.008 fatalities, and 1,774,548 miles or 0.007
fatalities. This yields, at $ 4 M per life, $240,000, $80,000, $64,000, 32,000 and $28,000 for the 1, 15,
25, 75 mrem/yr remediation goals and the 100 mrem/yr limit ,respectively (with remedial action).




ATTACHMENT 2. OVERRIDING FACTOR ANALYSIS WORKSHEET
' For the 15 mrem/year Risk-based Remediation Goal

Check One:
Overriding Factors If APM IFAPMNot | Neither
&
Bl. Will a violation of a DOE order, federal regulation, or X
state law occur?
B2. Will significant quantities of radioactive materials be X
added to the site?
B3. Will a violation of a collective bargaining agreement X
occur?
B4. Will the worker administrative dose control level(s) be X
exceeded?
B5. Wil a safety-related activity not be completed because X
of the unavailability of a specially trained, skilled, or
certified worker?
B6. Other factor(s) (please describe).
None
B7. Other factor(s) (please describe).
None
B8. Conclusion (Explain how answers are overriding
factors). Overriding
factors for this
remedial
alternative due
to EPA’s
CERCLA rule.
B9. Discussion (basis and references) OouUl
Feasibility
Study
(CDM,
1996)




ATTACHMENT 3. APM BENEFIT CALCULATION WORKSHEET
For the 15 mrem/year Risk-based Remediation Goal

Tas —_—_r : heme

C1. Maintenance Labor

Enter the total estimated labor savings for the protective
measure. Obtain the estimated total maintenance hours C1
saved. Obtain the appropriate dollar/hour rate from the
Cost Control Group. Enter the product(s) on line(s) for
items C1.

C2. Operations/Production Labor
72 vears $3.000 $219.000

Enter the total estimated operation/production labor 3 MWs

savings for the protective measure. Obtain the estimated C2

total operation hours saved. Obtain the appropriate

dollar/hour rate from the Cost Control Group. Enter the
| product(s) on line(s) for items C2.

C3. Inspection/Surveillance Labor

Enter the total estimated inspection/surveillance labor
savings for the protective measure. Obtain the estimated C3
total inspection hours saved. Obtain the appropriate

dollar/hour rate for inspection from the Cost Control
Group. Enter the product(s) on line(s) for items C3.

C4. Efficiency and/or Reliability Savings

Enter the total estimated savings associated with
production or processing improvements provided by the C4
protective measure. Enter the dollar amount of these
savings on line(s) for items C4.

C5. Miscellaneous Savings
12 acres $ 50,000 | $600.000
Enter estimated savings from miscellaneous items (e.g., real estate
salvage value of old equipment, reduced chemical and C5

consumable materials, reduced radwaste). Enter the
dollar amount of these savings on line(s) for items C5.

TOTAL ECONOMIC BENEFITS
Enter the total estimated benefits of the protec- tive Grand Total - $819,000
measure. Add all savings from lines for items C1
through C5, and enter total into Box C.

Box C



ATTACHMENT 4. APM COST CALCULATION WORKSHEET
For the 15 mrem/year Risk-based Remediation Goal

Ta uanrity | it . ;

D1. Design and Engineering

Enter the total estimated design engineering cost for the
protective measure. Obtain the estimated hours to design D1
and engineer the protective measure. Obtain the
appropriate dollar/hour rate from the Cost Control Group.
Enter the product(s) on line(s) for item(s) D1.

D2. Capital Equipment, Fabrication. Material

Enter the total estimated capital costs of equipment,
fabrication, and materials for the new technique. Include D2
"up front" hidden costs such as R&D, certification, patent
rights, auxiliary construction facilities, etc. Enter
product(s) on line(s) for item(s) D2.

D3. Installation and Construction
$28.650,610

Enter the total estimated labor costs to install the
protective measure including start up, testing, and _
operational readiness reviews. Obtain the estimated total D3
hours of facility and contractor personnel to install and —_—
test. Obtain the appropriate dollar/hour rate for facility
and contractor labor. Enter the product(s) on line(s) for
item(s) D3.

D4. Implementation: Procedure, Training,
Administrative Costs

Enter the estimated costs for training, procedure
development, and additional administrative and technical
services associated with the protective measure D4
(additional O&M being a negative savings obtained in
lines C1, C2, and C3 above from the difference between
the existing and the protective technique costs for
operations, maintenance, and inspection). Enter the
product(s) on line(s) for item(s) D4.

D5. Operation and Maintenance

Enter the total estimated costs to operate and maintain
the protective measure. Obtain the estimated hours to DS
maintain and operate. Obtain the appropriate dollar/hour
rate for each work group. Enter the product(s) on line(s)
for item(s) D3.

D6. Miscellaneous Costs

Enter the estimated total costs for miscellaneous items,
e.g., chemicals, consumable materials, special tools, D6
additional radwaste. Enter the product(s) on line(s) for
item(s) D6.
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D7. Decontamination, Decommissioning, Disposal and
Environmental Restoration Costs

Enter the total estimated costs associated with the D&D,
disposal, and environmental restoration of the protective D7
measure during facility/system closure. Obtain estimated
labor and materials cost to decontaminate,
decommissioning, dispose of, and restore the
environment during closure. Enter the product(s) on
line(s) for item(s) D7.

TOTAL ECONOMIC COST _
Enter the total estimated costs of the protective measure. Add $28,650,610
all the costs from lines for items D1 through D7 and enter the ~Grand Total -
total into Box D.

Box D
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ATTACHMENT 5. ESTIMATED RADIATION DOSES TO BE AVOIDED
For the 15 mrem/year Risk-based Remediation Goal

Description of Radiological Activity

Average Collective
II::I;;:; }?ﬁs Dose Rate (P]:;s:n— Item(s)
(mrem/hr) Rem)

El. Dose to workers from existing or present
radiological activity

Present sampling of monitoring wells before

Enter the existing number of workers and person-hours to

perform activity, e.g., maintenance, operate, inspect, process, or
produce. Enter the average working dose rate for each activity.
Enter the product(s) on line(s) for item(s) E1.

434

El

E2. Dose to workers to perform radiological
activity with APM implemented

Present sampling of monitoring wells after

Enter the expected number of workers and person-hours with the
protective measure to perform activity, .g., maintenance,
operation, inspection, processing, and production. Enter the
average working dose rate for each activity. Enter the product(s)

on lingsz for itemgsz E2.

0.285

E2

E3. Dose to workers to install and implement
APM

None

Enter the number of workers and person-hours to install APM.
Enter the total estimated dose to implement or install the
protective measure which will result from it, i.e., negative result
from the person-rem to operate, maintain, inspect old technique
minus person-rem to operate, inspect new technique. Enter the
average working dose rate for each activity. Enter the product(s)
on line(s) for item(s) E3.

E3

E4. Dose to workers from
decommissioning/restoration of APM
during closure

Excavation.Packaging & On-site Storage

Off-Site Transport. Handling & Disposal

Enter the number of workers and person-hours to decommission
the APM/restore the environment during facility/system closure.
Enter the average working dose rate for each activity. Enter the
product(s) on line(s) for item(s) E4.

199

19.2 E4
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ATTACHMENT 5. ESTIMATED RADIATION DOSE TO BE AVOIDED (Cont.)
For the 15 mrem/year Risk-based Remediation Goal

Task

ES. Dose to public from existing or

present radiological activity

Visitors to Open Space Before Cleanup

Collective

Dose Item

~Enter the dmcnptxon of the exposure pathways 10 the pubhc, 1ts wctor lomtmn,
-thé number of persons, maximum individual dose, average dose. per. person, and
the &stlmated cumulative-dose to the pubhc W1thm50 miles. . These doses .
should be basedon calculations with actual or estimated release data, historical
‘meteorologtcal and hydrologlwl data, most recent populatxon distributions-and
~approved ‘models/software. . : ) -

8.550

E6. Dose to public from radiological

activity with APM implemented

Visitors After Cleanup to 15 mrem/yr

Enter the description of the exposure pathways to the public, its sector location,
-the number of: “persons, maximum individual dose, average dose per person, and
-the estimated cumulative dose to the public within 50 miles. These doses should -
_be based on calculations with actial or %umatedrelwse data, historical _

meteorologicat and hydrological data, most reoem populatmn d15trib1mons and

“approved. models/soﬁwaxe g

0.060

E6

E7. Dose to public from
decommissioning/restoration of

APM during closure

Enter the descnpton of the exposure pathways to the pubhc its sector locatlon,

- the number of persons, maximum individual dose, average dose per person, and

‘the estimated curmilative dose to the public within 50 miiles. These dosesshould
-be based on calculations with actual or. estimated release data, historical
.meteorological and hydrological data, most recent populatmn distributions and -
approved models/software.

Impact to Public from Excavation
Impact to Public Transport /Disposal

2000468

6.54 E7

TOTAL WORKER DOSE AVOIDED

TOTAL PUBLIC DOSE AVOIDED

E\-E,-E;-E.=
214
Box E'
EqEcE,; =
1.95
Box E”
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ATTACHMENT 6. ESTIMATED VALUE OF AVOIDED RISKS AND DAMAGES
For the 15 mrem/year Risk-based Remediation Goal

Task Prob. ]‘)’ alue of | proguct | Ttem(s)
amages
F1. Estimated Value of Potential Injury or Deaths to Workers 1.0 $5,360 -$5,360
Avoided Worker
Injury
Enter the probability of an injury or death occurring. Enter the 1.0 $80,000 | -$80,000 Fl1
estimated value of potential injury or deaths to workers avoided from Transport
other risks (i.e., toxic chemicals, industrial hazards, fire, etc.). Enter Accidents
the product(s) on line(s) for item F1.
F2. Estimated Value of Potential Damages to the Environment to be
Avoided . 1.0 $5,000 $5,000
endangered
Enter the probability of damages occurring to the environment. Enter species 2
estimated value of potential damages to the environment to be avoided habitat
(i.e., endangered species, national monument, wetland contamination,
land contamination, odors, etc.). Enter the product(s) on line(s) for
item F2.
F3. Estimated Value of Potential Public/Worker Concerns to be
Avoided.
Enter the probability of public or worker concerns occurring. Enter the 0.9 $120,000 | $108,000 o
estimated value of potential public/worker concerns (i.e., press releases, public/worker
news releases, public hearings, union negotiations, employee morale, concerm
etc.) and associated corrective actions to be avoided. Enter the
product(s) on line(s) for item F3.
F4. Estimated Value of Impacts Associated with Noncompliance to Civil
be Avoided Liability,
NYS
Enter the probability of a violation or civil penalty being levied. Enter Fine(s) 9 F4
the estimated value of impacts associated with noncompliance with & .
federal, state, or local laws and rules (i.e., fines, civil penalties, legal Legal
expenses, cost of corrective actions, regulatory curtailment of programs, Costs
etc.) to be avoided. Enter the product(s) on line(s) for item F4.
F5. Estimated Damages Associated with Shutdown to be Avoided
Enter the probability of a facility shutdown or severe impact to the
facility mission occurring. Enter the estimated value for the damages 30 F5
associated with shutdown of a facility program or its operation and its
impact on long term facility mission objectives that could be avoided.
Enter the product(s) on line(s) for item F5.
F6. Other Risks/Damages to be Avoided
$0 F6
ESTIMATED VALUE OF AVOIDED RISKS AND DAMAGES Fi+..+F6=
$27,640
Box F
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ATTACHMENT 7. NET BENEFIT EVALUATION WORKSHEET
For the 15 mrem/year Risk-based Remediation Goal

Cost/Benefit Dollars Item(s
“———%—JL——____—_______

Gl. Estimated Economic Benefits

$819.000 Gl1
Enter the results from Box C on line for item G1.

G2. Estimated Economic Costs

$28.650.610 G2
Enter the results from Box D on line for item G2.

G3 Net Economic Benefit (Costs)

Estimated benefit on line for item G1 minus estimated cost on line for item G2.
Enter (G1) - (G2) on line G3.

-$27.831.610 G3

Dollars/
Value of Net Dose Savings Person-Rem { Person-Rem Dollars Item(s)
G4. Value of Worker Net Dose Avoided
G4
Enter the result from Box E' and multiply by 1,000 -214 x $2,000= -$428,000
$/person-rem. Enter result on line for item G4.
GS5. Value of Public Net Dose Avoided G5
Enter the result from Box E" and multiply by 1,000 1.95 x $2,000= $3,900
$/person-rem. Enter result on line for item GS5.
Value of Avoid Risks and Damages Dollars Item(s)
G6. Estimated Value of Avoided Risks and Damages $27,640 G6
Net Benefit
Net benefit on line G3 plus the dollar value of the net dose -$28,227,970

savings on line for item G4 + G5 plus avoided risks and
damages G6, i.e., (G3) + ... (G6).

Box G

Net Benefit Decision Index

1. If the net benefit is greater than 0, proceed to Worksheet H and perform the Qualitative Factor Analysis,
then decide whether or not to accept the protective measure.

2. If the net benefit is less than or equal to 0, proceed to Worksheet H and perform the Qualitative
Factor Analysis, and either reject the protective measure or reevaluate the $/person-rem values
using a case-specific value for the radiation detriment instead of the value used above.




ATTACHMENT 8. QUALITATIVE FACTOR ANALYSIS WORKSHEET
For the 15 mrem/year Risk-based Remediation Goal

H1. Worker Health and Safety Risks i Group Weighting Factor:

H1.1. How well will the implementation of the APM be in either preventing or reducing the radiation exposure to
workers over the expected lifetime of the facility/protective measure?

Exposure to other health risks (not Quantified previously) by workers are not expected to be significant. Other
hazardous substances are present at the HWMF, such as mercury and lead. Mercury concentrations at the former
445-3 underground storage tank (UST) were above the risk remediation goal for a child resident of 23 mg/kg. One
soil sample (boring 36A = 429 mg/kg) was above the EPA lead-screening level of 400 mg/kg for soil ingestion
using a residential scenario.

No Remedial Action: Workers who sample the HWMF monitoring wells could be exposed to the residual levels
from these hazardous substances if no remedial actions were taken. However, the risk to present workers was
considered minimal since the area that is contaminated is such a small fraction of the site.

- With Remedial Action: Remedial workers intakes of hazardous materials during remediation was considered
minimal, since all workers involved are required to wear protective clothing and half-face respirators. If remedial
action was taken, since the radionuclide concentration in this soil is above the DCGL value, this soil that also
contains lead and mercury will be removed and the mixed waste disposed of off-site. Therefore, the risk to workers
from hazardous substances would eventually be eliminated.

H1.2. How well will the implementation of the APM be in either preventing or reducing the potential impacts on
workers during its installation or during its decommissioning/remediation?

See H.1.1 above.

H2. Public Health and Safety Risks Group Weighting Factor:

H2.1. How well will the implementation of the APM be in either preventing or reducing the current level of public
exposure to other risks over the expected lifetime of the facility/protective measure?

Exposure to other health risks (not quantified previously) by the public are not expected to be significant.

No Remedial Action: The public who may use this open-space site in future could be exposed to the residual levels
from the hazardous substances (mercury and lead). However, the risk to future visitors was considered minimal
since the area that is contaminated is such a small fraction of the site and the amount of time spent is small.

With Remedial Action: As indicated in Section 2.2.3, exposure of the public to the fugitive dust during remedial
actions was considered negligible. However, public health and safety risks are expected to be minimal since only
trace levels of the hazardous materials exist and only a small percentage of the area is contaminated.

H2.2. How well will the implementation of the APM be in either preventing or reducing the potential impact on
public health from other risks during its installation or during its decommissioning/remediation?

See H.2.1 above.

H3. Environmental Risks Group Weighting Factor:
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H3.1 How well will the implementation of the APM be in either preventing or reducing a potential adverse impact
on the natural environment over the expected lifetime of the facility/protective measure?

The environmental risks have the most significant uncertainty.

No Remedial Action: If no remedial action is taken, the radiological risks to the wildlife and the risk from
hazardous chemical is not really well known. Since no national monuments or cultural artifacts exist at the HWMF
site there are no impacts to these environmental assets expected from no action.

With Remedial Action: If remedial actions are taken in the HWMF wetlands, the potential damage to the wetlands
and its impact on local wildlife is unknown. The remediation of the wetland habitat could impact the endangered
tiger salamander. Because the HWMF wetlands is a sensitive habitat, timing of the remediation and other
precautions will be taken to avoid disturbing the tiger salamander.

H3.2  How well will the implementation of the APM be in either preventing or reducing the destruction of
national monuments or cultural artifacts?

No national monuments or cultural artifacts exist.

H4. Community/Worker Concerns Group Weighting Factor:

H4.1. How large a segment of the public or worker population will be aware or concerned about the problem

addressed by the APM?

Most BNL workers and the public are aware of the radioactive contamination at the HWMF.

No Remedial Action: If no remedial action is taken, both groups of stakeholders would be outraged.

With Remedial Action: If remedial actions are taken the concerns of BNL’s workers, the public, and politicians
would be appeased. The public and politicians appear to be endorsing the option of large-scale excavation and off-
site disposal.

H4.2. How much acceptance or interest will the community or worker population be expressing for the
implementation of the APM?

The BNL workers, members of the public and politicians have endorsed the large scale excavation and offsite
disposal option.

HS. Regulatory Compliance Group Weighting Factor:

J-17



st Qualitative F

H5.1. To what degree will the-implementation of the APM prevent a violation of a requirement from the DOE
orders, federal regulations, or state/local laws?

Remediation of the HWMTF site is required by both Federal and State regulations. In addition, an interagency
agreement has established the framework for the environmental restoration activities across the site. The U.S.
Department of Energy (DOE) is required to comply with the terms and conditions of the associated Federal
Facilities Agreement (Administrative Docket Number: II-CERCLA - FFA-00201) which became effective in May
1992.

No Remedial Action: If no remedial action is taken, current legal suits could be jeopardized and additional suits
could be filed. Litigation is currently being pursued via a class action suit for civil claims for damages from breast
cancer. This suit has been filed with Suffolk County Court by residents from Mastic Beach and Shirley. NYS-DEC
and USEPA have taken administrative actions against DOE due to the damage to a natural resource, namely, the
sole-source aquifer. Additional liabilities in the range of millions of dollars could result.

With Remedial Action: If remedial actions are taken, the CERCLA rule in 40 CFR 300, to remediate when
individual lifetime cancer risks are greater than 1 in 10,000 will be complied. In addition, the DOE rule 10 CFR
834 proposed public dose limit of 100 mrem/yr will also be complied with if excavation and disposal were carried

out The interagency agreement between DOE, EPA and NYS would be met, in part. This potential source of
exposure could be argued as being minimal by the defense at trial.

H5.2. How likely is it that the problem to be addressed by the APM, or the implementation of the APM, will be

resulting in an allegation from local, state, or regulatory authorities that its personnel are legally liable and
subject to civil or criminal penalties?

Litigation is currently being pursued. A class action suit for increased incidences of breast cancer has been filed with
Suffolk County Court. NYS - DEC has taken administrative actions against DOE due to the damage to a natural
resource namely, the sole source aquifer.

H6. Long Term Effectiveness and Permanence Group Weighting Factor:

H6.1. How effective and permanent will the implementation of the APM be in providing protection against the
radiation hazard and/or the spread of radioactive materials during the expected life of the facility/protective
measure?

This factor relates to the ability of the remedial action to produce an effective and permanent reduction in
radiological and hazardous chemical risk.

No Remedial Action: If no remedial action is taken, effectiveness would be poor and the hazard would not be
permanently removed.

With Remedial Action: If remedial actions are taken, very effective and permanent protection is afforded by
excavation and disposal. Only minor leaching of residual radioactive material in the soil is expected to occur.
Minimal residual risk is expected after the closure of BNL; the estimated dose from residual activity to the
reasonable maximum-exposed person is expected to be much less than 15 mrem/yr.

H6.2 How effective and permanent will the implementation of the APM be in producing a minimal residual risk

from the radiation hazard and/or the spread of radioactive materials following the conclusion of the expected
activities?

Minimal residual risk was expected after the closure of BNL. The estimated dose from residual activity to the reasonable
maximum exposed person is expected to be much less than 15 mrem/yr after the closure of BNL.

H7. Reduction of Toxicity, Mobility, or Volume through

Treatment Group Weighting Factor:
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H7.1. How well will the implementation of the APM be in reducing the amount of radioactive materials that will
be decontaminated, treated, reused, or recycled?

No decontamination, soil washing, recycling or other treatment will be used. Some treatment and recycle options
were evaluated during the feasibility study but were considered not to be cost-effective.

H8. Miscellaneous Concerns Group Weighting Factor:

H8.1. How well will the implementation of the APM be in increasing the flexibility of personnel or other
resources?

No impacts on personnel or other resources were expected.

H8.2. How well will the implementation of the APM be in improving or maintaining the current level of quality
and operation of the facility?

No impacts on facility operations were expected. A new Hazardous Waste Storage Facility has been built and will
replace the old HWMF before remedial actions are started.
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Hazardous Waste Management Facility
(HWMF):
Excavation/Disposal Cost Spreadsheets
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HWMF Rad Soils Remediation Capitol & OM Costs*:

Excavation to 100 mrem/yr Limit (Cs 137 >1500 pCi/g) and Offsite Disposal

Created By: Bruce Dionne C:HWMFSDIG.wb3
Date Created: 3/1/97
Date Revised: 4/01/97
Unit
TASK Totals | Item Costs | CDM Item Description Quantity| Cost Units Capitol Costs
Phase 1 Excavate/Backfill §1,136,045
Mobilization 5260,000| _$260,000((1) Remedial Design Sampling , Analysis & Inspections
OU I HWMF $876.045 .
22,220 (2a) Excavate LSA soils 1,500 - 2.800 pCi/g 2,020 Si1|cY $22.220
65,780 (2b) Excavate LLW soils>2 800 pCi/g 5.980 S11|CY $65.780
30,300} (223) Backfill LSA ditch with onsite soil 2,020 SIS|CY $30.300
242,400 (2a4) Verification Sampling for Blending 673 $360{ Sample $242.400
89,7001 (2b5) Backdill LLW ditch with onsite soil 5,980 S15|CY $89,700
1,595 | (2f) Excavate Mixed Wastes 145 Si1|CY $1.595
2,175} (2f8) Backfill Mixed Waste ditch with onsite soil 145 SI5|CY $2.175
162.900 | (2p) Excavate clean soil on-site and use for backfill 8.145 S20|CY $162.900
250,000{ (3) Volume reduction system
6.225| (42) Backdill Wetland
2,750/ (4b) Replace Vegetation
Phase 2 Stabilize and Pack Waste $2,669,015
325.220[(2a2) B-25s for LSA (3CY/B-25) 673 $483| Container $325220
1,283,771 (2b3) B-25s for LLW (3 CY/B-25) 2.658 $483| Container $1.283.771
20,826 (2f6) B-25 Boxes for Mixed Waste
1,020,638 (2b1) Stabilization of LLW (1.3334 x soil vol.) 7974 S128|CY $1.020.638
18.560 | (21&4) Stabilization of Mixed Waste
Phase 3 Dispose Mixed Waste $163,706 s ;
21,830 (2£2) Transport OU I Mixed Waste to Envirocare
19,982 | (2f3) Disposal of QUI Mixed Waste at Envirocare
62.123 | (2f5) Transport OU I Mixed Waste to Hanford
— 59.7711{2f7) Dism of OU I Mixed Waste at Hanford
Phase 4 Dispose LSA & LLW $8,585.366 —
Envirocare $731240|  381.780](2a1) Transport QUILSA to Envirocare 2,020 $189|CY $381.780
349.460| (222) Disposal of OUI LSA at Envi 2,020 $173|CY $349.460
Hanford $7,854.126] 4.002.8131(2b2) Transport OUILLW to Hanford 7974 $502{CY $4.002.813
3,851,313 | (2b4) Disposal of OUI LLW at Hanford 7974 $483|CY $3,851,313
Management & Oversight $2.609.445
304,091 | Contractor Health and Safety
337.541 { Permitting and Legal
1.687.703 | Enpineering Construction Services
280.110| BNL Oversight and Tech Support
Planning and Desigm 3620,543|  620.543| A/E Enginecring/Cost Assessment
Chiemical Sampling & Analysis 51791001
179,100 (5) Remedial Action & Termi Surveys/Analy
Operating & Maintenence Costs|  $457,641 O&M o&M o&M
194,828 (6) Long Term Rad. Monitoring @ 8§ MW (O&M) Annualized Cost| Frequency |PresentWorth
(6al) Semiannual Sampling Frequency foryrs 1 to 5 80 $65)Sample $5.200 10 $23.992
(6a2) Annual Sampling Frequency for yrs 6 to 50 (SMH] 40 $65|Sample 52,600 44 $63,749
(6b1) Semiannual Analysis Frequency foryrs 1to § 16 $360! Analysis 35,760 10 $26.575
(6b2) Annual Analysis Frequency forvrs 6 to 50 8 $3601 Analysis 52,880 44 70,613
(6¢1) Termination Survey Labor @ S0y 200 S65|Hr $260 1 $2.965
(6¢2) Portable Radiation Monitoring Equipment @ 50 ¥ 8| $3.800| Det/Meter $608 1 $6.934
175,480 (7) Long Term Rad/Eco. Monitoring Reports (O&M)
(7al) Semiannual Reporting Frequency foryrs 1 to 5 160 $65|Report $10.400 10 $47.983
(7a2) Annual Reporting Frequency for yrs 6 to 50 80 $65| Report $5.200 44 $127.497
74,876{(8) CERCLA 5 yr Monitoring Reports (O&M) 1| S15.000|Report $3.000 9 $74.876
12.457| HWMF Maintenence & Security Inspections (O&M) 12 $40|Hr $480 48 $12457
Total O&KM >|  $457.641
TOTAL >| 516420861
* CDM's QU IFS Appendix |
Cost Estimates for Altemative 3B:
Large Scale Excavation/Disposal




HWMF Rad Soils Remediation Capitol & OM Costs*:

Excavation to 75 mrem/yr Limit (Cs 137 >1135 pCi/g) and Offsite Disposal

Created By: Bruce Dionne

C:HWMFSDIG.wb3

Date Created: 3/1/97

Date Revised: 4/01/97

Unit

TASK Totals

Item Costs

CDM Item Description

Cost

Units

Capitol Costs

Phase 1 Excavate/Backfill $§1,300,385

Mobilization $260.000

$260,000

(1) Remedial Design Sampling . Analysis & Inspections

QU IHWMF $1,040.385

33,110

(22) Excavate LSA soils 1,135 - 2,800 pCi/g,

65,780

3.010

S11

CcY

$33.110

(2b) Excavate LLW soils > 2,800 pCi/g

45,150

5,980

Si1

cYy

$65,780

(223) Backfill LSA ditch with onsite soil

361,200

3,010

$15

CcY

$45,150

(2a4) Verification S for Blending

1.003

$£360

| Sample

$361.200

89,700

(2b5) Backfilt LLW ditch with onsite soil

1,595

5.980

815

CY

$89.700

(2f) Excavate Mixed Wastes

2,175

145

$11

cY

$1,595

(2f8) Backfill Mixed Waste ditch with onsite soil

182,700

145

$15

CY

$2.175

(22) Excavate clean soil on-site and use for backfill

250,000

9,135

$20

CcYy

$182,700

(3) Volume reduction system

6,225

(4a) Backfill Wetland

2.750

(4b) Replace Vegetation

Phase 2 Stabilize and Pack Waste | S2,828405

484,610

(2a2) B-25s for LSA (3CY/B-25)

1,003

$483

Container

$484.610

1.283.771

(2b3) B-25s for LLW (3 CY/B-25)

2,658

$483

Container

$1.283,771

20.826

(2f6) B-25 Boxes for Mixed Waste

1.020.638

(2b1) Stabilization of LLW (1.3334 x soil vol.)

18.560

7974

$128

cY

$1.020.638

(21&4) Stabilization of Mixed Waste

Phase 3 Dispose Mixed Waste §$163,706

21.830

(22) Transport OU 1 Mixed Waste to Envirocare

19,982

(2f3) Disposal of QUI Mixed Waste at Envirocare

62,123

(2f5) Transport OU I Mixed Waste to Hanford

59.771

(2f7) Dispose of OU I Mixed Waste at Hanford

Phase 4 Dispose LSA & LLW $8.943,746

Envirocare $1,089.620

568.890

(2al) Transport OU1LSA to Envirocare

520.730

3.010

5189

CY

$568.890

(2a2) Disposal of QUI LSA at Envirocare

Hanford $7.854.126

4.002.813

3,010

$i73

(o0 4

$520.730

(2b2) Transport OUILLW to Hanford

7,974

$502

cY

$4.002.813

3.851.313

(2b4) Disposal of QU1 LLW at Hanford

1.974

$483

CcY

$3.851,313

Management & Oversight $2,609,445

304.091

Contractor Health and Saft

337.541

Permitting and Legal

1.687.703

Engineering Construction Services

280.110

BNL Oversight and Tech Support

F ing and Desizn $620,543

620,543

A/E Engineering/Cost Assessment

ical Sampling & Analysi: §179,100

179.100

(5) Remedial Action & Tum_inin:on Surveys/Analyses

Operating & Main e Costs $457,641

0o&M

194.828

(6) Long Term Rad. Monitoring (@ 8 MW (O&M)

Annualized Cost

Present Worth

(6al) Semijannual Sampling Frequency foryrs1to 5

$65

Sample

$5.200

$23,992

(6a2) Annual Sampline Frequency for yrs 6 to 50 (SMH]

$65

| Sample

$2.600

$63,749

{6b1) Semiannual Analysis Frequency foryrs 1 to 5

$360

Analysis

$5,760

$26,575

(6b2) Annual Analysis Frequency for yrs 6 to 50

5360

Analysis

$2.880

$70,613

(6¢1) Termination Survey Labor @ 50 v

$65

Hr

$260

$2.965

(6¢2) Portable Radiation Monitoring Equipment @ 50 v

175,480

$3.800

Det/Meter

$608

$6.934

(7) Long Term Rad/Eco. Monitoring Reports (O&M)

(7al) Semiannual Reporting Frequency foryrs 1to 5

$65

Report

$10.400

$47,983

(722) Annual Reporting Frequency for yrs 6 to 50

74.876

$65

Report_

$5.200

$127,497

(8) CERCLA 5 yr Monitoring Reports (O&M)

12,457

$15,000

Report

$3.000

574,876

HWMF Maintenence & Security Inspections (O&M)

$40

Hr

$480

$12,457

Total Q&M >

$457,641

TOTAL >| $17,102,971

* CDM's OU I FS Appendix [

Cost Estimates for Alternative 3B:

Larpe Scale Excavation/Disposal
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HWMF Rad Soils Remediation Capitol & OM Costs*: |

Excavation to 25 mrem/yr Limit

Cs137>378

ig) and Offite Disposal

Created By: Bruce Dionne

CHWMFSDIG.wb3

Date Created: 3/1/97

Date Revised: 4/01/97

Unit

TASK

Totals

Item Costs

CDM Item Description

Quantity

Phase 1 Excavate/Backfill

$3,161.245

Cost

Units

Capitol Costs

Mobilization

$260.000

$260.000

(1) Remedial Design Sampling . Analysis & Inspections

OU I HWMF

$2,901.245

156,420

(2a) Excavate LSA soils 378 - 2,800 pCi/g,

65,780

14.220

S1t

cy

$156,420

(2b) Excavate LLW soils > 2 800 pCi/g

5.980

S11

CcY

$65.780

213,300

(2a3) Backfill LSA ditch with onsite soil

1,706,400

14,220

S5

CcY

$213,300

(224) Verification Sampling for Blending

89,700

4.740

$360

Sample

$1.706.400

{2b5) Bacldill LLW ditch with onsite soil

1,595

5.980

S15

CcY

$89.700

(2f) Excavate Mixed Wastes

2,175

145

S11

cYy

$1.595

(2f8) Backfill Mixed Waste ditch with onsite soil

406.900

145

S15

cY

$2.175

(2g) Excavate clean soil on-site and use for backfill

250,000

20.345

$20

CcYy

$406.900

(3) Volume reduction system

6.225

2.750

(43) Backfill Wetland

(4b) Replace Vegetation

Phase 2 Stabilize and Pack Waste

$4.633.215

2289420

(2a2) B-25s for LSA (3CY/B-25)

4,740

$483

1,283,771

(2b3) B-25s for LLW (3 CY/B-25)

20,826 | (2f6) B-25 Boxes for Mixed Waste

2,658

$483

Container

289420

Container

$1,283.771

1,020,638

{2b1) Stabilization of LLW (1.3334 x soil vol.)

18.560

7974

$128

CY

$1,020.638

(2f1&4) Stabilization of Mixed Waste

Phase 3 Dispose Mixed Waste

$163,706

21,830

(2f2) Transport OU I Mixed Waste to Envirocare

19,982

(2f3) Disposal of OUI Mixed Waste at Envirocare

62,123

(2f5) Transport OU I Mixed Waste to Hanford

59.771

(2fT) Dispose of QU Mixed Waste at Hanford

Phase 4 Dispose LSA & LLW

$13,001,766

En

$5,147,640

2,687,580

(2al) Transport OU {1 LSA to Envirocare

2.460.060

14,220

5189

CcY

$2.687.580

(222) Disposal of QUI LSA at Envirocare

Hanford

$7,854.126

4002313

14,220

173

CcY

$2,460,060

(2b2) Transport OU1LLW to Hanford

3.851.313

71.974

$502

CY

$4,002.813

(2b4) Disposal of OUT LLW at Hanford

7974

$483

CcYy

$3,851.313

Manssement & Oversight

52,609,445

304,091

Contractor Health and Safety

337,541

Permitting and Legal

1,687,703

Engineering Construction Services

280.110

BNL Oversight and Tech Support

Planning and Design

$620.543

620,543

AJE Engineering/Cost Assessment

Chemical Sampling & Analysis

$179,100

179,100

(5) Remedial Action & Termination S s/Analyses

Operating & Maint Costs

$457,641

194,828

(6) Long Term Rad, Monitoring @ 8 MW (O&M)

Annualized Cost

Frequency

Present Worth

(6al) Semiannual Sampling Frequency foryrs 1 to 5

80

$65

$5,200

—
(=4

$23,992

(622) Annual Sampling Frequency for yrs 6 to 50 (SMH]

40

$65

(6b1) Semiannual Analysis Frequency foryrs1to S

$360

(6b2) Annual Analysis Frequency for vrs 6 to 50

360

$2.600

&

$63,749

S5,760

$26.575

52,880

$70.613

{6c1) Termination Survey Labor @ 50 v

200

$65

$260

52,965

(6¢2) Portable Radiation Monitoring Equipment @ 50 |

8

$3,800

175,480

(7) Long Term Rad/Eco. Monitoring Reports (O&M)

$608

$6.934

$0

(7al) Semiznnual Reporting Frequency foryrs1t0 S

160

$65

$10,400

$47.983

(7a2) Annual Reporting Frequency for yrs 6 to 50

74,876

80

$65

$5.200

$127,497

(8) CERCLA 5 vr Monitoring Reports (O&M)

12,457

$15,000

$3.000

Sle[Rlsle|~~k(c

$74,876

HWMF Maintenence & Security Inspections (O&M)

$40

$480

$12,457

Total O&M >

$457,641

TOTAL>

$24.826,661

* CDM's OU I FS Appendix I

Cost Estimates for Altemnative 3B:

Larpe Scale Excavation/Disposal
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HWMF Rad Soils Remediation Capitol & OM Costs*:

I

Excavation to 15 mrem/yr Limit

Cs 137>227

i/g) and Offsite Disposal

Created By: Bruce Dionne

CHWMFSDIG.wb3

Date Created: 3/1/97

Date Revised: 4/01/97

Unit

TASK

Totals

Item Costs

CDM Item Description

Quantity

Cost

Units

Capitol Costs

Phbase 1 Excavate/Backfill

$4,082,545

Mobilization

$260,000

$260.000

(1) Remedial Design Sampling . Analysis & Inspections

OU 1 HWMF

$3.822.545

217.470

(2a) Excavate LSA soils 227 - 2.800 pCi/g

65.780

19,770

Si1

CY

$217.470

(2b) Excavate LLW soils > 2.800 pCi/g

5.980

$11

CY

$65,780

296,550

(223) Backfill LSA ditch with onsite soil

2,372,400

19.770

$15

CY

$296.550

(2a4) Verification Sampling for Blending

89,700

6.590

$360

Sample

$2.372.400

{2b5) Backfill LLW ditch with onsite soil

1,595

5.980

Si5

CYy

$89,700

(2f) Excavate Mixed Wastes

2,175

145

Si1

CY

$1.595

(2f8) Backfill Mixed Waste ditch with onsite soil

517.900

145

S15

CcY

2,175

(2g) Excavate clean soil on-site and use for backfill

250,000

25.895

$20

CcY

$517,900

(3) Volume reduction system

6.225

(4a) Backfili Wetland

2,750

(4b) Replace Vegetation

Phase 2 Stabilize and Pack Waste

$5,526,765

3,182,970

(2a2) B-25s for LSA (3CY/B-25)

6,590

$483

Container

$3,182,970

1,283,771

(2b3) B-25s for LLW (3 CY/B-25)

2,658

$483

Container

$1,283.771

20.826

| (25) B-25 Boxes for Mixed Waste

1,020,638

(2b1) Stabilization of LLW (1.3334 x soil vol.)

18.560

7974

$128

CY

$1,020,638

(261&4) Stabilization of Mixed Waste

(Phase3 Dispose Mixed Waste

$163,706

21,830

(2f2) Transport QU { Mixed Waste to Envirocare

19.982

(2f3) Disposal of OUI Mixed Waste at Envirocare

62,123

(2f5) Transport OU I Mixed Waste to Hanford

59.771

(2f7) Dispose of OU T Mixed Waste at Hanford

Phase 4 Dispose LSA & LLW

$15,010866

Envirocare

$7,156,740

3,736,530

(2a]) Transport QUILSA to Envil

19,770

$189

cYy

$3,736,530

3.420.210

(222) Disposal of OUL LSA t Envirocase

19.770

$173

CY

$3420.210

Hanford

$7.854.126

4.002.813

(2b2) Transport OU1 LLW 10 Hanford

7974

$502

CcY

$4,002,813

3.851.313

(24) Disposal of OUT LLW at Hanford

7974

$483

cY

$3,851,313

Manszgement & Oversight

52,609,445

304,091

Contractor Health and Safety

337,541

Permitting and Legal

1,687,703

Engineering Construction Services

280.110

BNL Oversight and Tech Support

Planning and Design

$620.,543

620.543

AJE Engmeering/Cost Assessment

Chemical Sampling & A

s
M

$179,100

179,100

(5) Remedial Action & Termination Surveys/Analyses

Operatine & Maintenence Costs

$457.641

o&M

194,828

(6) Long Term Rad. Monitoring @ 8 MW (O&M)

Annualized Cost

Present Worth

(6al) Semiannual ling Frequency foryrs 1to 5

80

$65

Sample

$5,200

$23.992

(6a2) Annual Sampling Frequency for yrs 6 to 50 (SMH!

40

$65

(6b1) Semiannual Analysis Frequency foryrs 1 to §

16

$360

Sample

$2,600

$63,749

Analysis

$5,760

$26,575

(6b2) Annual Analysis Frequency for vrs 6 to 50

$360

Analysis

$2.880

$70,613

(6¢1) Termination S 50y

200

865

Hr

$260

$2,965

(6¢2) Portable Radiation Monitoring Equipment @ 50

175.480

$3,800

Det/Meter

$608

$6,934

(7) Long Term Rad/Eco. Monitoring Reports (O&M)

(7a1) Semiannual Reporting Frequency foryrs1to 5

160

$65

Report

$10.400

$47,983

(722) Annual Reporting Frequency for yrs 6 to 50

74,876

80

Report

$5,200

$127,497

12,457

$15,000

$3,000

$74,876

(8) CERCLA S yr Monitoring Reports (O&M)
HWMF Maintenence & Security Inspections (O&M)

$40

Report
Hr

$480

512,457

$457.641

TOTAL >

528,650,611

* CDM's QU I FS Appendix I

Cost Estimates for Alternative 3B:

Larpe Scale Excavation/Disposal
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HWMTF Rad Soils Remediation Capitol & OM Costs*:

1

Excavation to 1 mrem/yr Limit (Cs 137 >15 pCi/g) and Offsite Disposal

Created By: Bruce Dionne

C:HWMFSDIG.wb3

Date Created: 3/1/97

Date Revised: 4/01/97

Unit

TASK Totals

Item Costs

CDM Item Description

Phase 1 Excavate/Backfill S12,774,637

Cost

Units

Capitol Costs

Mobilization $260,000

$260.000

(1) Remedial Design Sampling . Analysis & Inspections

QUIHWMF $12.514.637

793 452

{22) Excavate LSA soils 15 - 2,300 pCi/g

65.780

72,132

$11

CY

$793.452

(2b) Excavate LLW soils > 2.800 pCi/g

1,081,980

5.980

s1

CY

$65.780

(2a3) Backfill LSA ditch with onsite soil

8.655.840

72.132

$15

CcY

51,081,980

(224) Verification Sampling for Blending

89,700

24.044

$360

$8,655.840

(2b5) Backfill LLW ditch with onsite soil

1,595

5.980

S15

CcY

389,700

(2f) Excavate Mixed Wastes

2,175

145

Si1

CY

$1.595

(218) Backfill Mixed Waste ditch with onsite soil

1,565,140

145

$15

CcYy

$2,175

(2g) Excavate clean soil on-site and use for backfill

250,000

78.257

$20

cYy

$1.565.140

(3) Volume reduction system

6.225

(42) Backfill Wetland

2.750

(é6) Replace Vegetarion

Phase 2 Stabilize and Pack Waste $13.957,047

11,613,252

(2a2) B-25s for LSA (3CY/B-25)

24,044

$483

Container

$11.613,252

1,283,771

{2b3) B-25s for LLW (3 CY/B-25)

2,658

$483

Container

$1,283,771

20,826 (2f6) B-25 Boxes for Mixed Waste

18.560

1,020,638 | (2b1) Stabilization of LLW (1.3334 x soil vol.)

7974

$128

CY

$1,020,638

(2f1&4) Stabilization of Mixed Waste

Phase 3 Dispose Mized Waste 5163,706

21,830

(2f2) Transpost OU I Mixed Waste to Envirocare

19,982

(23) Disposal of OUI Mixed Waste at Envirocare

62,123

(2f5) Transport OU I Mixed Waste to Hanford

59,771

(2f7) Dispose of QU 1 Mixed Waste at Hanford

Phase 4 Dispose LSA & LLW $33.965,910

Envirocare $26.111.784

13,632,948

(2a1) Transport OUTLSA to Envirocare

12,478.836

72,132

$189

cY

$13.632,948

{222) Disposal of QUL LSA at Envirocare

Hanford $7.854.126

4.002.813

72,132

$173

cYy

$12.478.836

(2b2) Transport OUFLLW to Hanford

7.974

$502

cYy

$4,002.813

3.851.313

(2b4) Disposal of OUT LLW at Hanford

7974

$483

cY

$3,851.313

Management & Oversight $2,609445

304,091

Contractor Health and Safe

337,541

Permitting and Legal

1,687.703

$620.543

620.543

280.110| BNL Oversight and Tech Support

P ing and Design

A/E Engineerinp/Cost Assessment

Chemical Sampling & Analysi $179,100

179,100

{5) Remedial Action & Termination Surveys/Analyses

Operating & Maintenence Costs $457,641

o&M

Oo&M

194,828

(6) Long Term Rad. Monitoring @ 8 MW (O&M)

Annualized Cost

{6al) Semiannual Sampling Frequency foryrs1t0 S

80

565

Frequency

Present Worth

$5.200

$23,992

(6a2) Annual Sampling Frequency for yrs 6 to 50 (SMH

40

$2,600

$63,749

(6b1) Semiannual Analysis Frequency foryrs 1to 5

16

$360

$5.760

$26.575

(6b2) Annual Analysis Frequency for yrs 6 to 50

$360

(6¢1) Termination Survey Labor @ 50y

200

$65

52,880

$70.613

£260

~|~k[s|k{s

$2,965

(6c2) Portable Radiation Monitoring Equipment @ 50 ¥/

$3,800

$608

$6,934

175,480

(7) Long Term Rad/Eco. Monitoring Reports (O&M)

(7a1) Semiannual Reporting Frequency foryrs 1 t0 5

160

$65

$10.400

10

$47.983

(7a2) Annual Reporting Frequency for yrs 6 to 50

74,876

80

865

$5.200

$127,497

(8) CERCLA 5 yr Monitoring Reports (O&M)

12,457

$15,000

$3,000

$74.876

HWMF Maintenence & Security Inspections (O&M)

12

$40

$430

$12.457

Total O&M >

TOTAL >| $64,728,029

$457.641

* CDM's QU I FS Appendix I

Cost Estimates for Alternative 3B:

Larpe Scale Excavation/Disposal
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HWMF Rad Soils Remediation Present Worth of Future OM Costs*: C:HWMFSDIG.wb:
O&M Oo&M NPV
(6) Long Term Rad. Monitoring @ 8 MW (O&M) Quantity | Unit Cost Unit Annualized Cost | Freguency
(621) Semiannual Sampling Frequency foryrs 1to 5 80 365 | Sample $5,200 10 $23,992
(622) Annual Sampling Frequency for yrs 6 to 50 (SMH) 40 $65| Sample $2.600 4 $63.749
(6b1) Semiannual Analysis Frequency foryrs 1 t0 5 16 $360] Analysis $5.760 10 526,575
(6b2) Annual Analysis Frequency for yrs 6 to 50 8 $360] Analysis $2,880 4 $70.613
(6¢c1) Termination Survey Labor @ 50y 200 $65|Hr $260 1 $2.965
(6c2) Portable Radiation Monitoring Equipment @ 50 y 8 $3.800{ Det/Meter $608 1 $6,934
(7) Long Term Rad/Eco. Monitoring Reports (O&M)
al) Semiannual ing Frequency foryrs 1 to 5 160 365 | Report $10.400 10 $47.983
(7a2) Annual Reporting Frequency for yrs 6 to 50 80 $65|Report $5,200 44 $127.497
(8) CERCLA 5 yr Monitoring Reports (O&M) 1 $15,000{Report $3.000 9 $74.876
HWMF Maintenence & Security Inspections (O&M) 12 $40{Hr $480 48 $12.457
(6at) (6a2) (6b1) (6b2) {6c1) (6c2) (7a1) (7a2) (8) {Secinsp
1| 01/01/97] 2600 0 2880 0 0 0 5200 0 0
06/01/97] 2600 0 2880 0 0 [¢] 5200 0 0
2] 01/01/98 2600 0 2880 0 0 0 5200 1] 0
06/01/98| 2600 0 2880 0 0 0 5200 1] 0
3| 01/01/98| 2600 0 2880 0 0 0 5200 0 0
06/01/99| 2600 o] 2880 0 0 0 5200 0 0
4| 01/01/00| 2600 0 2880 0 1] 0 5200 0 0
06/01/00] 2600 0 2880 [1] 0 o] 5200 0 0
5| 01/01/01] 2600 0 2880 0 0 0 5200 0 0
06/01/01] 2600 0 2880 0 0 0 5200 0 0
1| 01/01/97 0 ] 0 0 0 0 480
2| 01/01/98 0 0 0 0 0 0 480
3| 01/01/99 0 0 0 0 0 0 480
4] 01/01/00 0 0 0 0 0 0 480
5| 01/01/01 0 0 0 0 0 0 480
6| 01/01/02 2600 2880 [1] 0 5200 0 480
71 01/01/03 2600 2880 0 0 5200 0 480
8] 01/01/04 2600 2880 0 0 5200 0 480
9| 01/01/05 2600 2880 0 0 5200 | 15000 | 480
10} 01/01/06 2600 2880 0 0 5200 0 480
111 01/01/07 2600 2880 0 0 5200 0 480
12| 01/01/08 2600 2880 0 0 5200 0 480
13| 01/01/09 2600 2880 0 0 5200 0 480
14] 01/01/10 2600 2880 1] 0 5200 | 15000 | 480
15| 01/01/11 2600 2880 0 0 5200 0 480
161 01/01/12 2600 2880 0 0 5200 0 480
17] 01/01/13 2600 2880 0 0 5200 0 480
18| 01/01/14 2600 2880 0 0 5200 0 480
19| 01/01/15 2600 2880 0 0 5200 | 15000 | 480
20} 01/01/16 2600 2880 0 0 5200 0 480
21| 01/01/17 2600 2880 0 0 5200 0 480
22| 01/01/18 2600 2880 0 0 5200 0 480
23| 01/01/119 2600 2880 0 0 5200 0 480
24| 01/01/20 2600 2880 0 0 5200 | 15000 | 480
25| 01/01/21 2600 2880 0 0 5200 0 480
26| 01/01/22 2600 2880 0 0 5200 0 480
27( 01/01/23 2600 2880 0 0 5200 0 480
28| 01/01/24 2600 2880 0 0 5200 0 480
29| 01/01/25 2600 2880 0 0 5200 | 15000 | 480
301 01/01/26 2600 2880 0 ] 5200 ] 480
31| 01/01/27 2600 2880 0 0 5200 0 480
32| 01/01/28 2600 2880 0 0 5200 0 480
33] 01/01/29 2600 2880 0 0 5200 0 480
34| 01/01/30 2600 2880 0 [{] 5200 | 15000 | 480
35| 01/01/31 2600 2880 0 0 5200 0 480
36| 01/01/32 2600 2880 0 0 5200 0 480
37| 01/01/33 2600 2880 0 0 5200 0 480
38] 01/01/34 2600 2880 0 0 5200 0 480
39| 01/01/35 2600 2880 0 0 5200 ] 15000 | 480
40| 01/01/36 2600 2880 0 0 5200 0 480
41| 01/01/37 2600 2880 0 0 5200 0 480
42| 01/01/38 2600 2880 0 0 5200 0 480
431 01/01/39 2600 2880 0 1] 5200 0 480
44| 01/01/40 2600 2880 0 0 5200 | 15000} 480
45| 01/01/41 2600 2880 0 0 5200 0 480
46| 01/01/42 2600 2880 0 0 5200 0 480
47| 01/01/43 2600 2880 0 0 5200 0 480
48| 01/01/44 2600 2880 0 0 5200 1] 480
43| 01/01/45 2600 2880 0 0 5200 | 15000 | 480
50| 01/01/46 2600 2880 | 13000 | 30400 5200 480
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@NPYV - Present Value of Future Cash Flow

Syntax

@NPV(Rate, Block, <Type>)

Rate = A numeric value > -1, representing the periodic interest rate (the fixed interest rate per compounding period).
Block = A cell block (reference or name) containing cash flow information for the investment.

Type = An optional numeric value that indicates whether payments or cash flows occur at the beginning (1) or the end (0)

of the period; default = 0.

@NPV calculates the current value of estimated cash flow values (Block), discounted at the given interest rate (Rate). It is helpful in
determining how much an investment is currently worth, based on expected earnings, although its accuracy is entirely dependent on
the accuracy of the cash flow table.

The optional third argument, Type, can be O or 1, depending on whether the cash flows are at the beginning or the end of the
period. The default value is-O, end of the period.

The formula for @NPV (Rate,Block, Type)~if Block consists of ¥1.--- Y= —is given by

fType =0
Vi Vn
+..+
{1+Rate) {(1+Rate)®
If Type = 1
Vs Yn
Vl +

{1+Rate) " (1tRacel T

The cash flow.table in Block should-show expected income and debits over a period-of time. If Type is O, Quattro* Pro assumes that
the amounts are received at the end of regular intervals. If Type is 1, it assumes the amounts are received at the beginning of regular
intervals. Quattro Pro also assumes that the length of this interval is the same as the period on which interest is compounded. In
other words, if monthly cash flow is estimated, Rate needs to show monthly interest. To convert annual interest to monthly interest,
simply divide by 12.

Examples

A B ___.c 2 B .
1 1992 1993 1994 1995 1996
2 -5000 +2000 +2000 +2000 +2000

Suppose you are considering investing $5000 this year, and you expect a retum of $2000 in each of the next four years. Put the
values -5000, + 2000, + 2000, + 2000, +2000 in the block A2..E2. The net present value, using a discount rate of 10%, is
@NPV(.1,A2..E2,1) which equals $1,340. Or, combine the initial investment with the present value of the four retums with
+A2+@NPV(.1,B2..E2, 0). The result is the same.

Additional examples

A B C D
1 Jan 8000 200 3500
2 Feb 9000 350 4000
3 Mar 8500 -300 3000
4 Apr 9500 600 5000

@NPV(1.25%,B1..B4) = $33,908.92
@NPV(15%/12,Cl..C4) = $820.83
@NPV(15%/12,D1..D4) = $15,006.51

-2000+@NPV(15%/12,D1..D4) = $13,006.51 (assumes an initial cash outflow of $2,000)

B Related Topics
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